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H H Mftrs. List No. FN 405-0.5/02 =119-1332  FN 405-1/02=119-1333  FN 405-3/02=119-1334
Filters - Power Line PCB Mount - Schaffner o e et —11o13

203993
@ For maximum efficiency it is recommended that the filter current rating be as close to,

but greater than the maximum circuit current, i.e. for a circuit with a maximum current ) Price Each
of 0.5A select a 1A filter. Rating Order Code
@ Attenuation curves shown for filters are measured in the asymetrical mode (common 0.5A 119-13320
mode). This is where measurement is carried out between the phase and neutral con- 1A 119-1333@
nected together, and the protection earth. 3A 119-13340
218832 6A 119-1335@
Ultra-Compact PCB Mounting PCB Mounting | 1IIISCHAFFNer
@ High performance aluminium cased PCB mounted FN402 Series

filter for equipment applications where PCB footprint
space is at a premium.
@ Approved to VDE, SEV, CSA and IEC950 compliant
@ UL recognised

@ Compact PCB mounting
T § e
4 ”;lll @ Very low profile
ﬂh'ﬂ‘ @ Approved to VDE, CSA
and SEMKO
@ UL recognised

H=29.5, W=15, D=45
Pins : L=7, W=0¢ D=08
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7.62+0.1 UL TMIC T TT - Voltage rating 250V 0/400Hz
10.16 £ 0.1 70 y g g
\N 762404 ol 25 am bee I ﬂ L Leakage current 190pA
117 50) o Rating Capacitors Inductance  Dimensions
— ) (A) Cx Cy mH H W D Mirs. ListNo. Order Code
= 40 oo 3amp types
- 304y . e 05 100nF  2x2.2nF 40 165 45 28  FN402-0.5/02 119-1324
2 e & 1 100nF  2x2.2nF 10 165 45 28  FN402-1/02 119-1326
15 e 16 100nF  2x2.2nF 6 165 45 28  FN402-1.6/02 119-1325
: +05 o 25 100nF  2x2.2nF 2 165 45 28  FN402-2.5/02 119-1327 m
. 0 4 100nF 2 x2.2nF 1 165 45 28 FN402-4/02 119-1328 <
-10 6.5 100nF  2x2.2nF 1 165 45 28  FN402-6.5/02 119-1331 (@)
20 333792 .
10k 100k 1M 10M M
Price Each E
Voltage rating 250V @ 0 to 400Hz Inductance 24mH (0.5A) Rating Order Code C_lz
Earth leakage current @ 250V ac 2 x 0.21mA 12mH (1A)
Capacitance 1X 0.1uF(X) +2 x2200pF(y) 2.5mH (3A) 0.5A 1913240 @
0.78mH (6A) 1A 119-1326@ Qo
Operating temperature -25°C to +85°C 1.6A 119-1325@ (0))
Mftrs. List No.  FN406-X/02/ where X=Rating in Amps c
g 1n Amp 204032 2.5A 119-13270@ S
Price Each 4A 119-1328@ -Q
Rating Order Code 654 11913310 8
0.5A 119-1336@ (%))
1A 119-1337@ PCB Mounting for DC/DC Converters I 1IISCHaFFNner o)
3A 119-1338@ FN409 Series =]
6A 119-1339@ 3 amp type
PCB Mounting | 11IISCHAFFNer
80
& 70
< fc H1 Avp a
2 AVIP,_LL——TF
S 40 —
E 2044 ,lL,/ N
< 011 6AWP
[
W Voltage rating 250V 0/400Hz
01 1 10 100 300 Leakage current 190uA
H=19.5 Frequency (MHz) ] ] )
Pins: L=7.0, Dia=0.8 @ Very compact PCB mounting filters @ Designed for DC/DC converter, IT and
@ PCB mounted fitter designed to provide @ VDE, SEV and CSA approved. ® Exceptional attenuation performance telecom applications
effective reduction of broadband line-to- @ UL recognised Rating Capacitors Inductance (mH) Dimensions )
ground (common mode) interference. @ Designed to meet IEC950. (A) Cx Cy L L H W D Mfs ListNo.  Order Code
) 3 4700nF 2x4.70F 29 11.7 50.8 27.9  FN409-3/02  119-1341
] ggﬁﬁg;ﬁ;‘gg curtent 25)(0(\)’ 2%[\) 0 400Hz 65  47000F 2x47nF 05 — 117 508 27.9 FNA09-65/02  120-9500
| . - -
310 A4+ ES_O @ 250V 2 13 4700nF 2x4.70F  0.08 018 127 50.8 40.6 FN409-13/02  119-1340
+——1 Capacitance 1x0.015uF(X2) 333805
; + 2 x2200pF(Y) Price Each
Inductance 24mH (0.5A) .
|‘W>| 10mH (1A) Rating Order Code
6.0 2mH (3A) 3A 119-1341@
0.8mH (6A) 6.5A 120-95000
Operating temperature -25°C to +85°C 13A 119-13400

For latest prices and stock information, please visit the website at www.elementi14.com 1101
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Find it fast online at www.element14.com |Over 500,000 products with real-time stock availability |%

Power Line PCB Mount - Schaffner -

continued
[ 1IIISCHAFFNer

PCB Mounting, 2 Stage
Ultra High Performance

80

70 A

\
p A

Attenuation (dB)

20

H=19, W=33,D=72 0
Pins L=7.0, Th=0.8 x 0.8. 0.15 1 10
Fixing centres = 60 x 30 Frequency (MHz)

100 300

@ 2 stage pch mounting filter designedto @ Approved to VDE, SEV and CSA.
provide excellent attenuation over a wide @ Complies with IEC950.
frequency range. @ UL recognised

Voltage rating 250V @ 0 to 400Hz Inductance 2x2mH + 2 x 2mH
Earth leakage current 2 x 0.21mA Operating temperature  -25°C to +85°C
Capacitance 0.033uF (x) + 2 x 2200pF (y)
Mftrs. List No. FN410XX/02 where XX=Rating in Amps
204258
Price Each

Rating Order Code

0.5A 119-13430@

3A 119-1344@

6A 119-13450@

Power Line PCB Mount - Schurter

. E.SCHURTER
PCB Mounting, 1" Cube
i
(KR I 5
_ 15
g 1 AMP % N E N 25
§ b B
E 2 AMA 30 [Ju ?
8 %
Z 10
H=25, 0.01 0.1 1 30

Pins: L=15, Dia=0.6

Frequency (MHz)

@ Approved to SEV, CSA, VDE and
EN 133 200, IEC950 compliant

@ Compact PCB mounting filter
@ Designed to meet the requirements of VDE and

IEC. @ UL recognised
Voltage rating 115V to 250V ac Inductance 2x10mH (150-490)
Earth leakage current ~ <0.5mA 2 x 4mH (248-400)
Capacitance 1x0.015uF (X) Operating temperature -25t0 +85°C
+ 2x2200pF (Y)  Mftrs. List No. FPP2-25-1/A=116-2774
FPP2-25-2/A=116-2775
204102
Price Each
Rating Order Code
1A 116-2774@
2A 116-2775@

Filters - Power Line Chassis Mount - Epcos

Single Phase - Chassis Mounting A

EPCOS
@ Chassis mounting filter range offfering choice of perform-

— L
_Qi k- ance
= '/ @ Shielded aluminium case
—i@"‘ @ Approved to EN133 221, CSA and UL recognised
Case Length Width
Size 0/A 0/A Height
Al 76.5 70 223
B1 76.5 45 28.6
B3 89.5 50.8 28.6
B4 89.5 50.8 38.1
B7 125 84 38.1
B8 89.5 50.8 38.1
Leakage current <0.5mA
IEC climatic category 25/85/21
Voltage rating 250V ac 50/60Hz
Type A for normal attenuation Case
Rating  Capacitance Ly Size Mftrs. List No. Order Code
3A 2x0.1uF(X2) 2x1.5mH Al B84111AA30 975-1980
2 X 4700pF(Y2)
2A 2x0.1uF(X2) 2x1.5mH Al B84111AA20 975-2099
2 x 4700pF(Y2)
10A 2x 0.1uF(X2) 2 x 820uH B1 B84111AB110 975-2005
2 x 4700pF(Y2)
6A 2 x 0.1uF(X2) 2x1.8mH B1 B84111AB60 975-2030
2 X 4700pF(Y2)
Type B for enhanced attenuation
6A 2 x 0.33uF(X2) 2x3.3mH B1 B84112BB60 975-1920

2 x 4700pF(Y2)

Type A for normal attenuation Case

Type B for enhanced attenuation
10A  2x0.47uF(X2)
2 X 4700pF(Y2)
20A  2x0.68uF(X2)
2 x 4700pF(Y2)
2A  2x0.1uF(X2)
2 x 4700pF(Y2)
1A 2x0.1uF(X2)
2 x 4700pF(Y2)
3A  2x0.22uF(X2)
2 x 4700pF(Y2)
Type C for high attenuation
10A  2x0.1uF(X2)
2 x 4700pF(Y2)
3A  2x0.47uF(X2)
2 x 4700pF(Y2)
Type D for high attenuation
3A  2x0.47uF(X2)
2 X 4700pF(Y2)
Type E for high attenuation below 100KHz
3A 2x0.47uF(X2) 2x 270uH A4
2 x 4700pF(Y2) 2x16mH
6A  2x0.47uF(X2) 2 x47uH A4
2x 22nF(Y2) 2x3.6mH

2x1.8mH B1 B84112BB110 975-1939

2x1.8mH B3 B84112BB120 975-1955

2x10mH B3 B84112BB20 975-1998

2x10mH B4 B84112BB10 975-2064

2x10mH B7 B84112BB30 975-2072

2x3.6mH B4 B84113CB110 975-1963

2x4.7mH B8 B84113CB30 975-1912

2x5.6mH B3 B84114DB30 975-1971

B84115EB30 975-1947

B84115EB60 975-2048

204012

Price Each
Rating Order Code

Type A

3A 975-19800
2A 975-2099@
10A 975-2005@
6A 975-20300
Type B

6A 975-19200
10A 975-1939@
20A 975-1955@
2A 975-1998@
1A 975-2064@
3A 975-2072@
Type C

10A 975-1963@
3A 975-1912@
Type D

3A 975-1971@
Type E

3A 975-1947@
6A 975-2048@

Three Phase Filters - B84143 Series /"-
8A to 150A Epcos

@ Low leakage current

@ Compact and easy to install

@ Optimised for long motor
cables and full load operation

@ Construction complies with EN 133200, CSA
22.2 No. 8 1986

@ UL recognised

@ Safe to touch terminal connections

Operating voltage 520V

Operating frequency  50Hz to 60Hz

Overload capability 1.5 x Rated Current for 3 min/hour or 2.5 x Rated Current for 30 sec/hour
Climate category 25/085/21

Current  Leakage Dimensions
Rating Current L W H Fixing Weight

@ 40°C (mA)  (0/A) Centres (kg) Miftrs. List No. Order Code
8A 12 165 51.4 63 155x38  0.58 B84143A8R105 975-1157
16A 14 231 464 70 221x38 0.9 B84143A16R105 975-1165
36A 14 265 58 90 255x35 175 B84143A36R105 975-1181

234222
Price Each

Rating Order Code

8A 975-1157@

16A 975-1165@

36A 975-1181@

Express checkout

With no need to re-enter your
A details, returning customers can
{ ‘ ' »

now buy products even faster
- order online today at
www.elementi4.com

(o)

@ Compliant
RO H s A Non-compliant

For free legislation advice visit www.global-legislation.com
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Filters - Power Line Chassis Mount -

Schaffner

Chassis Mounting - General Purpose

FN2010 Series dB
70
60
50
40
30
20
10 »

10k 100k 1M

@ Economic solution to general purpose filter requirements
@ Good attenuation over a wide frequency range
@ UL recognised, VDE, CSA and SEV approved, IEC950 compliant

Voltage rating 250Vac Bleed resistor MQ
Leakage current 0.4mA/phase Capacitance (X)=0.1uF
Tabs 6.35mm x 0.8mm (Y)=2x4.7nF
Frequency range DC to 400Hz
Current Inductance Weight
rating (mH) H tabs) D FC (9) Miftrs. List No. Order Code
1 12 243 35 6454 65 FN2010-1/06 119-1358
3 2.5 243 35 6454 65 FN2010-3/06 119-1363
6 1 243 35 6454 65 FN2010-6/06 119-1364
10 0.8 293 35 6454 85 FN2010-10/06 119-1360
16 0.65 293 466 71 61 140 FN2010-16/06 119-1361
204113
Price Each

Rating Order Code
1A 119-1358@
3A 119-1363@
6A 119-1364@
10A 119-1360@
16A 119-1361@
Chassis Mouming | I || | SCHa FFner
FN2020 Series dB N

70 N

60

50

40

30

20 /

10

0 1

-10

10k 100k ™ 10M

@ Similar to the FN2010 Series above but with additional phase to neutral capacitance for
improved differential mode performance
@ UL recognised, VDE, CSA and SEV approved. IEC950 compliant

Voltage rating 250Vac Bleed resistor vQ

Leakage current 0.4mA/phase Capacitance (X)=0.15uF
Tabs 6.35mm x 0.8mm (Y)=2x4.7nF
Frequency range DC to 400Hz
Current Inductance W (excl. Weight
rating (mH) H tabs) D FC (g) Mftrs. List No. Order Code
1A 12 29.3 35 64 54 80 FN2020-1/06 119-1365
3A 25 293 35 64 54 80 FN2020-3/06 119-1372
6A 1 293 35 64 54 80 FN2020-6/06 119-1373
10A 0.8 293 35 64 54 85 FN2020-10/06 119-1367
16A 0.65 293 466 71 61 140 FN2020-16/06 119-1368
20A 0.6 30.3 85 54 75 210 FN2020-20/06 119-1370

204114
Price Each

Rating Order Code

1A 119-1365@

3A 119-13720@

6A 119-1373@

10A 119-1367@

16A 119-1368@

20A 119-1370@

FN2030 Series | 1IIISCHAaFFNner

EMI Filter with High Attenuation Performance

@ High performance filter attenuation

@ High differential mode attenuation

@ Designed for easy and fast chassis mounting
@ UL recognised, CSA and ENEC approved

Voltage rating 250Vac Operating temperature -25°C t0 100°C

Frequency range DC to 400Hz

Current Inductance  Leakage  Resistance

rating (mH)  Current (mA) (kR) H W D  Miftrs. List No. Order Code

Standard Version

1 20 0.34 1000 64 35 24.3 FN2030-1-06  130-4843

4 14 0.52 1000 7146.622.3 FN2030-4-06  130-4844

6 8 0.73 680 7146.622.3 FN2030-6-06  130-4845

10 8 0.73 680 85 54 30.3 FN2030-10-06 130-4846

16 4 0.87 330 85 54 40.3 FN2030-16-06 130-4848

30 2 0.87 330 85 54 40.3 FN2030-30-08 130-4849

Medical Version

1 20 0.002 1000 64 35 24.3 FN2030B-1-06  130-4850

6 8 0.002 680  7146.622.3 FN2030B-6-06 130-4852

10 8 0.002 680 85 54 30.3 FN2030B-10-06 130-4853

16 4 0.002 330 85 54 40.3 FN2030B-16-06 130-4854

30 2 0.002 330 85 54 40.3 FN2030B-30-08 130-4855
451934

Price Each

Rating Order Code

Standard Version

1A 130-48430@

4A 130-4844@

6A 130-4845@

10A 130-4846@

16A 130-4848@

30A 130-4849@

Medical Version

1A 130-48500

6A 130-48520

10A 130-4853@

16A 130-4854@

30A 130-4855@

Chassis Mounting - Multi stage -
Earth Line Choke

H=30, W=69, D=70
FC = 60, Tabs = 6.3x 0.8

L 1IISCHaFFNer

@ Two stage filter with earth line choke @ UL and CSA recognised

@ VDE and SEV approved

Voltage Rating 250V @ 50/60Hz Leakage current 190uA
Current Inductance (mH)
Rating L1 L2 L3 Mftrs. List No. Order Code
3A 11 2 0.4 FN 343-3/05 119-1316
6A 0.43 0.77 04 FN 343-6/05 119-1318
10A 0.27 0.66 0.4 FN 343-10/05 119-1315
204191
Price Each

Rating Order Code

3A 119-1316@

6A 119-1318@

10A 119-1315@

Chassis Mounting - Multi Stage
FN2060 Series

@ Multi stage general purpose filters with 2
inductors per phase for high common
mode attenuation

L IIISCHaFFNer

dB T

=23
=]
g

10k 100k M 10M

@ UL recognised, VDE, SEV and

CSA approved. IEC950 compliant

Voltage rating 250V ac Capacitance (Y)=2x4.7nF

Leakage current 0.4mA/phase Tabs

Frequency range DC to 400Hz

Current  Inductance  Capacitors Weight

Rating (mH) Cx uF H W D FC (9 Mftrs. List No. ~ Order Code
1 12 022 293466 71 61 120 FN2060-1/06  119-1374
3 2.5 022 293466 71 61 120 FN2060-3/06 ~ 119-1383
6 0.97 022 293466 71 61 120 FN2060-6/06 ~ 119-1385
10 0.8 047 303 54 85 75 190  FN2060-10/06  119-1375
12 0.58 047 303 54 85 75 190  FN2060-12/06  119-1376
16 0.65 033 403 54 85 75 260  FN2060-16/06  119-1381
20 0.6 1 454 57.5 1135 103 480  FN2060-20/06  119-1382

For latest prices and stock information, please visit the website at www.elementi14.com
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Filters - Power Line Chassis Mount -

Schaffner - continued

Chassis Mounting - Multi Stage - continued
FN2060 Series - continued
204112

Price Each
Rating Order Code
1A 119-1374@
3A 119-1383@
6A 119-1385@
10A 119-1375@
12A 119-1376@
16A 119-1381@
20A 119-13820@

I 1TIIISCHaFFNer

Multi stage - High Performance
FN2070 Series

10k 100k M 10M
FN2070 Series insertion loss

@ Multi stage filters with high values of capacitors and inductors for excellent differential
and common mode attenuation
@ UL recognised, VDE, CSA and SEV approved, IEC950 compliant

Voltage rating 250V ac Frequency Range DC to 400Hz

Leakage current 0.4mA/phase Capacitance (Y) = 2x4.7nF

Tabs 6.3x0.8

Current  Inductance  Capacitor Weight ~ Mftrs. Order
Rating (mH) Cxwf) H W D FC (9 List No. Code
1A 22 033 303 54 8 75 190 FN2070-1/06 119-1386
3A 9.8 047 403 54 85 75 250 FN2070-3/06 119-1392
6A 7.8 1 454 575 1135 103 450 FN2070-6/06 119-1394
10A 4.5 1 454 575 156 143 730 FN2070-10/06  119-1387
12A 3.25 1 454 575 156 143 730 FN2070-12/06  119-1388
16A 2.8 1 57.6 855 119 109 1000  FN2070-16/06  119-1389

Mftrs. List No.  FN2070M-X/06 where X=Rating in Amps
204111

Price Each
Rating Order Code

FN2070 Series
1A 119-1386@
3A 119-1392@
6A 119-1394@
10A 119-1387@
12A 119-1388@
16A 119-1389@

I 1TIIISCHaFFNer

Multi stage - High Performance
FN 2080 Series

il 1
1| AT AT
10k 100k ™ 10M

@ Very high differential and common mode @ VDE and SEV approved, UL and CSA

FN2090 Series [ 1IIISCHAFFNer

EMI Filter with Excellent Attenuation Performance

@ Two stage filter

@ Very high differential and common mode attenuation
@ Designed for easy and fast chassis mounting

@ Optional medical versions (B type)

@ UL recognised, CSA and ENEC approved

Typical Attenuation
Per CISPR 17: A = 50€/50Q2 sym; B = 500/50Q2 asym; C = 0.1€/100Q sym; D = 100€2/0.1Q2 sym
1 10 4A types

6 10 10A types 12 to 20A types

48 e
90—+
s0}—

70|
60
50
0
30

B —

10
.

il 20|
o ] A
Il
0k 100k o 10k 100k ™ 10M
Voltage rating 250Vac Operating temperature -25°C t0 100°C
Frequency range DC to 400Hz
Current Inductance  Leakage Resistance
rating (mH)  Current (mA)  (kR) H D  Miftrs. List No. Order Code
Standard Version
4 14 05 470 85 54 30.3 FN2090-4-06 130-4857
6 8 0.67 330 85 54 30.3 FN2090-6-06 130-4858
10 8 0.67 330 113.557.545.4 FN2090-10-06 130-4861
16 4 1.02 220  113.557.545.4 FN2090-16-06 130-4862
20 27 1.02 220 113.557.545.4 FN2090-20-08 130-4863
Medical Version
8 0.002 330 85 54 30.3 FN2090B-6-06 130-4866
10 8 0.002 330 113.557.545.4 FN2090B-10-06 130-4867
20 27 0.002 220  113.557.545.4 FN2090B-20-08 130-4869
451943
Price Each
Rating Order Code
Standard Version
4A 130-4857@
6A 130-4858@
10A 130-4861@
16A 130-4862@
20A 130-4863@
Medical Version
6A 130-4866@
10A 130-4867@
20A 130-4869@

Single phase EMC/RFI filter I 1IIISCHAFFNer

FN 2410/2412 Series
8 to 45A types

dB

10k 100k ™ oM

@ Excellent filter performance for applications with high interference levels

@ Available from 8 to 100A

@ Industrial grade terminal blocks for unsurpassed electrical safety

@ FN2410 designed for chassis mounting, FN2412 suitable for DIN rail mounting

attenuation recognised Current Dimensions
@ Good low frequency attenuation @ IEC950 compliant rating H W D Mftrs. List No. Order Code
Voltage rating 250V ac Frequency range DC to 400Hz 32 130 93 76 FN2410-32-33 110-0356
Leakage current 0.4mA/ph Operating temperature -25°C to + 85°C 45A 130 93 76 FN2410-45-33 110-0357
Capacitance Cy = 4.7nF 60A 165 115 100 FN2410-60-34 110-0358
Inductance 16 110 93 73 FN2412-16-44 110-0363
Current (mH) Capacitor Weight 25A 110 93 87 FN2412-25-33 110-0364 o
Rating L1 L2 Cx (uF) H w D FC (g9 Mftrs. List No. Order Code .
1A 22 049 033 303 54 8 75 200 FN2080-1/06  119-1396 Price Each
3A 98 016 047 403 54 85 75 270  FN2080-3/06 119-1400 Rating Order Code
6A 78 0.1 1 454 575 1135 103 470  FN2080-6/06 119-1401 39A 110-03560
10A 45 0.06 1 454 575 156 143 750  FN2080-10/06  119-1397
200201 45A 110-0357@
o nooase
Rating Order Code 25A 110-03640
1A 119-1396@
3A 119-1400@
BA 119-1401@ I Over 500 000 products available online -
10A 119-1397@

@ Compliant
RO H s A Non-compliant

For free legislation advice visit www.global-legislation.com
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Motor Drive Filter I TIIISCHAFFNer A Price Each
FN350 Series Rating Order Code
12 amp types 16A 120-9485@
P 25A 120-9487@
o NH e 36 120-94880
AT 64A 120-94890
b i
il R -
Al “,‘c# ‘ 3 Phase Inverter Filters | 1IISCHafFFNer
l’ % 11 FN3258 Series
7] } TTTI @ 3 Phase filters for industrial frequency inverters and motor
T } i drive systems
10k 100k @ Exceptional attenuation from 150kHz to 30MHz
) ) @ Designed to meet EN133200, UL1283 and CSA 22.2 No. 8
@ Compact design @ Designed to meet IEC950 1986
@ [deal for a large variety of motor drive @ Approved to VDE @ Ultra-compact bookend style case for vertical or horizontal
applications @ UL and CSA recognised mounting
Current  Inductance Dimensions  Weight @ Input and output via terminal blocks.
Rating L (mA) H W D (kg)  Fixing Centres  Mftrs. List No. Order Code
120 75 57 995 845 07 95 51 FN 350-12/29  119-1319 )
Operating voltage 480V
ggﬁ i’g gg ?255 8355 g; 19155 15010 m ggg-gg/zg 119-1320 Overload capability 4 x Rated Current at switch on, 1.5 x Rated Current for 1 min/hour
: - -30/33  119-1321 Operating frequency  DC to 60Hz @ 50°C
55A 1 60 115 85 1800 115 100  FN350-55/33 120-943]1 - Flame retardant to UL94V-4
. Rating Leakage Dimensions Fixing ~ Weight
Price Each @50°C  Current(mA) L(O/A) W H Centres  (kg)  Mftrs. ListNo.  Order Code
Rating Order Code 30A 33.04 270 5085 225x30 1.2  FN3258-30/47  119-1403
12A 119-1319@ 233490
20A 119-13200 Price Each
30A 119-13210 Rating Order Code o
55A 120-9491@ 30A 119-1403@ 3
) (7]
Three Phase with Neutral | IIISCHaFFNer Filters - Power Line Chassis Mount - Tyco <
Corcom @
: S
g ;(: / “\ B series tqca /Eleclmmcs/m 3
£ - ¥ \ @ General purpose common-mode filters h o]
§ 30 / W\ @ Provides RFI control of line-to-ground noise in a o
< 2 / 1\ 18 e small size at low cost 3
py— le" AP @ Available in a broad selection of current ratings and 3
001 o1 1 10 100 termination styles ;;,"

Frequency (MHz)

@ Very low leakage current required by VDE portable
equipment, and (120 Volt) UL544 non-patient medi-
cal equipment

| @ High performance three phase chassis
mounting filters in a very compact package
@ Suitable for use in installations which re-

quire a highly attenuated three phase mains supply, e.g. communication installations, Operating voltage 950VAC @ 120 VAC 60 Hz: 0.21mA
computer rooms, laboratories and industrial control systems Operating frequency 50Hzto @ 250 VAC 50 Hz: 0.36mA
@ Connections are 6.3 x 0.8 fast-ons for the 16A unit, M6 screw terminals for the 25A, 60Hz
36A,and 50A units and M10 for the 100A unit. Approved to SEV and CSA Maximum leakage current, each line-to-ground: m
@ Designed to meet IEC950. Current Dimensions Mitrs. <
Voltage ratin 440/250V @ 0 to Operating temperature -25°C to +85°C Rating L w H List No. Order Code
96 12ting @ peraiing femp 1A 168 643 572 1EB1 958-6040 o
Earth 3A 19.8 64.3 66.3 3EB1 958-6059 -
Current Leakage  Induc- o ) 5A 19.8 64.3 66.3 5EB1 958-6067 =
Rating Current  tance Dimensions Weight 10A 295 64.3 66.3 10EB1 958-6075 c"D"
40°C  25°C (mA) (mH) H W D (9) Miftrs. List No. Order Code 1A 16.8 64.3 24.4 1EB3 958-6083 =
16A  18.4A 285 12 50 104 149 16 FN 356-16/06 119-1322 3A 19.8 64.3 335 3EB3 958-6091 @
25  287A 285 13 80 105 140 15 FN356-25/24 120-9482 5A 19.8 64.3 335 5EB3 958-6105 Q0
36A  415A 258 095 80 105 1895 1.2 FN 356-36-24 119-1323 10A 295 64.3 335 10EB3 958-6113 wn
50A  575A 285 055 102 122 1435 23 FN356-50/24 120-9483 548338 cC
. 204256 Mftrs. Price Each %
Price Each List No. Order Code =
Rating Order Code 1EB1 958-60400 wn
16A 119-13220 3EB1 958-6059@ g-
25A 120-94820 5EBT 958-6067@ S
36A 119-13230 10EB1 958-60750
50A 120-94830 1EB3 958-6083@
3EB3 958-6091@
Three Phase and Neutral I 1IISCHafFFNer 5EB3 958-61050
10EB3 958-6113@
8 amp types

EMC Series tyco / Etectranics /cm‘,,rl

The EMC Series of RF filters has been developed to
reduce conducted noise to acceptable limits for
equipment that must comply with the requirements of
CISPR in Europe and the FCC specifications in the
USA.

The EMC Series was designed to address the need for

7
i

====
7

3

@ Desined f trical load ok 100k more differential mode attenuation in the lower fre-

. H?Sr:g”; ort.asymme Tical loads °c + desi quency range while still maintaining high common

o S'Q Ilal eT(“a ion " ° Aompacd tesé%r;VIKO mode performance. This type of performance is typ-
mall leakage curren pproved to ically needed for motor drives and switch mode

Current Rating Leakage Inductance Dimensions ~Weight ) power supplies with increased operating frequencies.

50°C  40°C  Curent(mA) ~ (mH) ~ H W D (g) M. ListNo. Order Code The EMC Series is ideal for applications that require a high level of performance in a compact,

16A  18.1A 34 114 80 120 115 1100 FN256-16/46  120-0485 cost effective package.

25A  28.3A 34 157 115130 125 1400 FN256-25/47  120-9487 !

3BA 40.8A 34 11 115130125 1500 FN256-36/47  120-9488 Operating voltage 250VAC

647 72.6A 34 1 125140 125 2200 FN256-64/52  120-9489 Operating frequency 50Hz to 60tz

Maximum leakage current, each line-to-ground

3,6,10 Amp 15,20 Amp
@ 120 VAC 60 Hz: 0.21mA 0.73mA
@ 250 VAC 50 Hz: 0.43mA 1.52mA

204200

For latest prices and stock information, please visit the website at www.elementi14.com 1105
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Filters - Power Line Chassis Mount - Tyco

Corcom - continued

EMC Series - continued

Current Dimensions (mm) Miftrs.
Rating H w L List No. Order Code
3A 29.5 46 85.1 3EMCT 958-6458
6A 29.5 52.6 97.8 6EMC1 958-6466
10A 38.9 526 97.8 10EMC1 958-6474
15A 452 57.2 126.2 15EMC1 958-6482
20A 452 57.2 126.2 20EMC1 958-6490
548340
Price Each
Mftrs List No. Order Code
3EMC1 958-6458@
6EMC1 958-6466@
10EMCA1 958-6474@
15EMCA1 958-64820
20EMCA1 958-64900
RK series tqca / Electronics / corcom
@ Compact Size
- @ High Performance
° @ 250 Rated Voltage
w, @ UL Recognized, CSA Certifed,
and VDE Approved
m ) Operating voltage 250VAC
Operating frequency 50/ 60 Hz
/ Maximum leakage current, each line-to-ground
- @ 120 VAC 60 Hz: 0.16 mA
@ 250 VAC 50 Hz: 0.26 mA
Current Dimensions (mm) Mftrs.
Rating H W D List No. Order Code
3A 29.46 46.26 85.09 3ERK1 180-0488
6A 32.51 46.23 85.09 BERK1 180-0489
10A 45.21 52.58 97.79 10ERK1 180-0490
15A 45.21 52.58 97.79 15ERK1 180-0491
20A 45.21 52.58 97.79 20ERK1 180-0492
605792
Price Each
Mftrs List No. Order Code
3ERK1 180-0488@
6ERK1 180-0489@
10ERK1 180-0490@
15ERK1 180-0491@
20ERK1 180-04920
AYO Series 40 [ cecvonis | coreom

The AYO series filters are designed for 3-phase, four
wire, WYE applications providing filtering in each of the
three lines plus neutral.

These lower current RF! filters provide filtering to indus-
trial 3-phase applications.

Operating voltage

phase-to-phase 440VAC
phase-to-neutral/ground 250VAC
Operating frequency 50Hz to 60Hz
Maximum leakage current, each line-to-ground
3,6,10A 20A
@ 120 VAC 60 Hz: 2mA 3.5mA
@ 250 VAC 50 Hz: 3mA 5.5mA
Current Dimensions Mftrs.
Rating w H L List No. Order Code
3A 52.5 81.5 85.6 3AYO01 958-6156
6A 52.5 81.5 85.6 6AYO1 958-6164
10A 52.5 81.5 85.6 10AYO01 958-6172
20A 52.5 81.5 85.6 20AYO1 958-6180
548341
Mftrs. Price Each
List No. Order Code
3AYO1 958-6156@
6AYO1 958-6164@
10AYO1 958-6172@
20AYO01 958-6180@

tyco / Electronics / corcom

e

BCF Series

3-Phase Filter

@ Very compact bookform filter

@ Low weight design

@ |Insulated, high quality safety terminals for
in and output

Current Rating Leakage
50°C  40°C Current (mA)

Inductance  Dimensions (mm) Weight

(mH) H W D (kg)  Mftrs. List No. Order Code

7A 8A 30 2.44 70 40 190 07 7BCF10 180-0484

16A 18A 30 2.32 70 45 250 1.1 16BCF10 180-0485

30A 33A 30 1.61 8 50 270 15 30BCF10 180-0487
605791

Price Each

Rating Order Code

7A 180-0484@

16A 180-0485@

30A 180-0487@

e POWwWe e aS 0

Roxburo V]

ROXBURGH E}M( E

Single and Three Phase

Single phase J Three phase
H=55,W=116, | H=55, W=143,
D=174 D=230
FC=80x 101 FC=120x 128

@ Compact high performance industrial filters built to satisfy IEC950 safety standards
which when installed correctly will allow compliance with VDE0871, EN55011 (Indus-
trial) and EN55022 (Domestic) EMC emission levels

@ [HF range is available in single phase or three phase (with neutral), feature a maximum
leakage current of 3.5mA and are suitable for all general purpose applications

@ The MDF range is available in single phase or three phase (without neutral) and feature
higher performance than the standard IHF range

@ Primarily designed for use with Motor Drive Inverters they are suitable for all applica-
tions without a neutral conductor where leakage current is not a limiting factor

Termination is via colour coded M6 studs.

Voltage rating 250V ac single phase Operating temperature -25°C to +85°C
440/250V ac three phase Test voltage 2kV ac
Line frequency 50/60Hz

@ Compact high performance industrial filters built to satisfy IEC350 safety standards
which when installed correctly will allow compliance with VDE0871, EN55011 (Indus-
trial) and EN55022 (Domestic) EMC emission levels

@ [HF range is available in single phase, features a maximum leakage current of 3.5mA
and is suitable for all general purpose applications

@ Primarily designed for use with Motor Drive Inverters they are suitable for all applica-
tions without a neutral conductor where leakage current is not a limiting factor

Termination is via colour coded M6 studs.

Resistance
Inductance per Winding Dimensions
Rating (mH) (mQ) H W D Mftrs. ListNo. Order Code
IHF Series
18A, single phase 6.4 15 55 116 174 IHF18 118-7699
25A, single phase 44 85 55 116 174 IHF25 118-7678
36A, single phase 25 38 55 116 174 IHF36 118-7700
50A, single phase 11 2 55 116 174 IHF50 118-7679
8A, three phase with neutral 2.8 64 38 220 120 IHF408 118-7695
25A, three phase with neutral 141 4 55 143 230 IHF425 118-7680
36A, three phase with neutral 0.55 1.65 55 143 230 IHF436 118-7696
50A, three phase with neutral 0.28 1 55 143 230 IHF450 118-7681
70A, three phase with neutral 0.72 0.52 85 182 238 IHF470 118-7698
100A, three phase with neutral 0.4 0.3 85 238 182  IHF4100 118-7716
MDF Series
18A single phase 0.4 15 55 120 174 MDF18 118-7701
25A, single phase 44 85 55 120 174 MDF25 118-7682
50A, single phase 11 2 55 120 174 MDF50 118-7684
36A, three phase 0.96 24 55 147 230  MDF336 118-7705
50A, three phase 0.55 18 55 147 230  MDF350 118-7687
70A, three phase 11 2.1 85 180 230  MDF370 118-7706
100A, three phase 0.71 17 85 180 230 MDF3100  118-7707
150A, three phase 0.45 05 80 290 280 MDF3150  118-7708
203998
Price Each
Order Code

IHF Series

18A, single phase 118-7699@

25A, single phase 118-7678@

36A, single phase 118-77000

50A, single phase 118-7679@

8A, three phase with neutral 118-7695@

25A, three phase with neutral 118-7680@

@ Compliant
RO H s A Non-compliant

For free legislation advice visit www.global-legislation.com
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Price Each Price Each
Order Code Rating Order Code
IHF Series 1A 118-7690@
364, three phase with neutral  118-7696@ 3A 118-76910
50A, three phase with neutral ~ 118-7681@ 6A 118-76920
70A, three phase with neutral 118-7698@ 8A 118-7694@
100A, three phase with neutral 118-7716@
MDF Series Filters - Circuit Filters - AVX
18A, single phase 118-7701@ . A \
254, single phase 118-76820 W2H/W3H Series /A\VAA(
50A, single phase 118-7684@ 0805 & 1206 Case Sizes
36A, three phase 118-7705@ ” High current feedthru filters are de-
50A, three phase 118-7687@ signed as a broadband EMI filter that is
70A, three phase 118-7706@ specially designed to have high current
100A, three phase 118-7707@ g handling capability. These SMD feed-
150, three phase 118-77080 . tr]ru filters offer an optlmlsedlfrequency response with
high attenuation across a wide RF spectrum due to
— optimised parallel and series inductances. They can also
Motor Inverter Filters ROXBURGH EC IS N N replace discrete L/C filter networks.
Single and Three Phase
@ Low parallel inductance provides @ Broad frequency response with high attenuation
significant noise reduction in cur- @ Compact size
cuits with operating frequencies @ High rated current
up to 5GHz
0805 Case Size
Price Each g
nF Miftrs. List No. Order Code &
100 Volt d.c. NPO <
612:080 612145 0.022 W2H11A2208AT1A EI1125-1588@ (1)
@ Motor inverter high performance filters designed to enable inverters to meet the most 0.047  W2H11A4708ATIA EI1125-15900 (@)
stringent EMC limits as laid down in EN55022B 0.1 W2H11A1018AT1A E1125-1587@ o
@ Flexible mounting options ensure minimal panel space occupation 0.22  W2H11A2218AT1A E1125-1589@ 3
@ Finger proof terminals are used up to 30A, and insulating boots cover stud terminals 0.47  W2H11A4718AT1A EI2125-1591@ O
above 30A 25 Volt d.c. XTR S
@ Designed to meet IEC950 = )
) ) 100 W2H13C1048AT1A EI1125-15920
Operating voltage 250V ac Single phase 2
520V ac Three phase 50 Volt d.c. X7TR 7
8per|atirljg temperature 125500/0 }0 +85°02000/ ! ; 1 W2H15C1028AT1A EIT125-1593@
verload current b 1 minute, o 1 secon _
Typical worst case insertion loss 70-80dB ;g a;:}gg;gggﬁ:ﬁ E:;: 1:2::
Rating L W H Weight (kg) Mftrs. List No. Order Code 7 W2HI5CA738ATIA 12515970
Single Phase
3A 170 90 25 0.3 MIFO3 118-7726 1206 Case Size
451435
Three Phase i
16A 214 204 47 1.6 MIF316 118-7732 Price Each m
30A 360 175 50 18 MIF330 118-7734 oF Mitrs. List No. Order Code =<
50A 618 230 70 48 MIF350 118-7735 (@)
100A 785 275 80 9.5 MIF3100 118-7736 50 Volt d.c. X7R <
204061 22 W3H15C2238AT1A E111125-1585@ 2
Order Code Price Each 47 W3H15C4738AT1A EIT1125-1586@ D
Rating 73
. FREE Re-reeling service. Only buy what you need and improve assembly efficiency.
Single Phase RL For more information visit local website Qo
3A 118-7726@ w
. . b c
Three Phase W3F Series Feedthrough Filters FAV/X¢ ©
16A 118-77320 AiiocaRa Grcup oY S
30A 118-7734@ @ 1206 case size nickel (-_B
50A 118-77350 barrier terminations m 8
100A 118-7736@ @ i\ @ Broad band RFl attenua- o
tion 3

~m= g @ Ultra low inductance ground connection
DIN Rail Filters ROXBURGH F}/( &' @ g @ Supplied on tape
@ General purpose DIN rail mounting filter for use in industrial %

applications and rack mounted equipment
@ Compact design which offers high performance and VDR

g protection
a @ Can be used in conjunction with Roxburgh DIN rail surge
§ SUppressors I g Y Capacitance pF Volt do Tolerance % Mftrs. List No. Order Code
0]
i i i 1000 50 +50-20 W3F15C1028AT1A 121-6396
@ Designed to meet IEC 950, UL, CSA and VDE requirements. 2900 50 15020 WAFI2C2228ATIA 1216307
22000 50 +50-20 W3F15C2238AT1A 121-6398
22 100 +50-20 W3F11A2208AT1A 121-6400
47 100 +50-20 W3F11A4708AT1A 121-6401
H=74, W=80, D=22.5 100 100 +5020  W3FI1AT018ATIA 121-6402
Resistance 220 100 +50-20 W3F11A2218AT1A 121-6403
Inductance Per Winding Miftrs. 470 100 +50-20 W3F11A4718AT1A 121-6404
Rating (mH) (MQ) List No. Order Code 204159
1A 18 640 DRFO1 118-7690 Price Each
3A 3.2 71 DRF03 118-7691 oF Order Code
6A 14 19 DRF06 118-7692
8A 15 15 DRF08 118-7694 50 Volt de
Voltage rating 250V ac Line frequency DC to 440Hz 1000 EII1121-6396@
Operating temperature -25°C to ++85°C 2200 ET1121-6397@
20ios2 22000 EIE121-63980

For latest prices and stock information, please visit the website at www.elementi14.com 1107
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- Circuit Filter

W3F Series Feedthrough Filters - continued

- AVX - continued

Price Each

pF Order Code

100 Volt dc

22 ET1121-6400@

47 E12121-6401@

100 E121-64020

220 ET1121-6403@

470 E1121-6404@

v
W2F4/W3F4 Series TAV/XS

Feedthru Fliter Arrays

@ |Ideal choice for EMI suppres-
sion, broadband 1/0 filtering,
LCD filtering and V,power ling

n A
AKYOCERA GROUP COMPANY.

conditioning
Unique construction provides low parallel in-
ductance and offers excellent decoupling capa-

bilities

s 1

Contains four elements with a common ground
connection, making it ideal for multi-line de-

signs

Case Size  Capacitance pF Volt de Tolerance % Mftrs. List No. Order Code
0805 22 25 -20/+50  W2F43A2208AT1A 125-1568
0805 47 25 -20/+50  W2F43A4708AT1A 125-1571
1206 220 50 -20/+50  W3F45C2218AT1A 125-1575
1206 470 50 -20/+50  W3F45C4718AT1A 125-1576
1206 22 100 -20/+50  W3F41A2208AT1A 125-1573
1206 47 100 -20/+50  W3F41A4708AT1A 125-1574
1206 100 100 -20/+50  W3F41A1018AT1A 125-1572
451439
Price Each

Case Size Order Code

0805 E131125-1568@

1206 E125-1572@

Filters - Circuit Filters - Bourns

601 Series RC Network T-Filter BOURNS"®

Standard

Surface Mount
H=4.57, W=7.87,L=27.05 H=2.78, W=10.34, L=12.95
Lead spacing = 2.54 x 8.64  Lead spacing = 1.27 x 10.34

@ Low pass noise filters designed to filter out the high frequency noise content of

digital signals at board level
@ Can be used to filter a maximum of eight signal lines
@ Flame retardant case to UL94V-0.

Voltage Rating 50V Capacitance voltage 25V
Resistance temperature coefficient +300ppm/°C Capacitance tolerance +30%
Capacitance temperature coefficient Z5U
Attenuation (dB)
pF Q 10MHz 20MHz 100MHz 200MHz 1GHz Mftrs. List No. Order Code
50 25 3dB 4dB 7dB 14dB  19dB  4120R-601-250/500L 935-6029
200 25 4dB 7dB 15dB 40dB  17dB  4120R-601-250/201L 935-6010
50 25 3dB 4dB 7dB 14dB  19dB  4420P-T06-250/500L 935-6045
200 25 4dB 7dB 15dB 40dB  17dB  4420P-T06-250/201L 935-6037
204275
Price Each

pF Q Order Code
Standard

50 25 935-6029@

200 25 935-60100

Surface Mount

50 25 E935-6045@

200 25 E117935-6037@

\vr

www.elementi4.com

See our pick of the hottest products and
latest technologies in “What's New” at
www.elementi4.com

O

Filters - Circuit Filters - Murata
LFB Series

Bandpass Filters for Communication Equipment st b Bectrondse

s i

@ Ultra-small, low-profiled, light-
weight bandpass filters

@ Absolutely no adjustment re-
quired

@ Reflow solderable

Frequency Bandwidth Insertion Mftrs.
(MHz) (MHz) Loss (dB) List No. Order Code
0603 Case Size
2450 100 2.2 LFB182G45SGIA246 129-4673
5787.5 125 2.2 LFB185G78SGAB713 129-4674
0805 Case Size
1906.5 27 22 LFB211G90SG8B704 129-4675
2450 100 35 LFB212G45BA1A220 129-4676
2450 100 35 LFB212G45BA1A234 129-4677
2450 100 35 LFB212G45BA1B763 129-4678
2450 100 14 LFB212G45SG8A192 129-4681
5125 550 26 LFB215G12SG8A178 129-4682
5125 550 15 LFB215G12SG8A183 129-4683
5250 200 15 LFB215G25SG8A144 129-4685
5375 950 28 LFB215G37BA1A233 129-4686
5375 950 1.5 LFB215G37SG8A180 129-4687
5375 950 1.8 LFB215G37SG8A185 129-4688
5512 726 2.2 LFB215G51SG8A132 129-4689
5512 726 1.9 LFB215G51SG8A154 129-4690
1008 Case Size
1906.5 27 22 LFB2H1G90SG6A157 129-4711
2450 100 1.2 LFB2H2G455G7A158 129-4715
2450 100 : LFB2H2G455G7A159 129-4716
2450 100 21 LFB2H2G455G7B734 129-4717
5787.5 100 3 LFB2H5G78SG7A175 129-4718
1210 Case Size
205.5 63 1.5 LFB32205MSK1-948 129-4693
5787.5 125 15 LFB215G78SG8A170 129-4691
452092
Price Each
MHz Order Code
0603 Case Size
2450  E1129-4673@
5787.5 EI129-4674@
0805 Case Size
1906.5 [E1129-4675@
2450 129-4676@
2450  EIN129-4677@
2450  E1129-4678@
2450  EI11129-4681@
5125  EI1129-4682@
5125 129-4683@
5250  EI1129-4685@
5375  E1129-4686@
5375  E129-4687@
5375 129-46880@
5512  EIIl129-4689@
5512  EI1129-4690@
1008 Case Size
1906.5 El129-4711@
2450  EI1129-4715@
2450 129-4716@
2450  EIE129-4717@
57875 HII129-4718@
1210 Case Size
2055  E1129-4693@
5787.5 EIlN129-4691@
LFL Series

Lowpass Filters for Communication Equipment

@ Ultra-small, low-profiled, light-
weight chip filters based on ceram-
ic multilayer technology

@ Offer stable high selectivity up to

very high frequency

Absolutely no adjustment required

Reflow solderable

RoHS

@ Compliant
A Non-compliant

For free legislation advice visit www.global-legislation.com
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Frequency Bandwidth Insertion Miftrs. el f
(MHz) (MH2)  Loss (dB) List No. Order Code Capacitor — 3 Terminal S ratla
0402 Case Size . o . .
2450 100 0.45 LFL152G45TC1A219 129-4694 @ 3 terminal capacitors in chip form which offer a high level of
0603 Case Size noise suppression and excellent high frequency characteris-
815.5 19 0.8 LFL18815MTC2A072 129-4721 tics
924.5 70 0.4 LFL18924MTC1A052 129-4722 o @ Applications include suppression of EMI in signal circuits
2450 100 0.37 LFL182G45TC1A108 129-4719 and DC power lines.
0805 Case Size @ Supplied on tape.
600 500 1.37 LFL21600MTC1A002 129-4708
847.5 75 0.75 LFL21847MTC1A006 129-4709 556-701 S 7 7 Ny
902.5 25 0.6 LFL21902MTC1A018 129-4710 i /mmy/) g[
1350 500 0.92 LFL211G35TC1A001 129-4695 gt N ouput 095403 - 7
1441 24 0.47 LFL211G44TC1A014 129-4697 et 0 O Outpu S — &
1795 170 047 LFL211G79TC1A011 129-4698 Q“:E’}
1890 20 0.47 LFL211G89TC1A015 129-4699 . T T a2x02 T
1920 140 0.6 LFL211G92TC1A060 129-4701
2450 100 0.5 LFL212G45TC1A007 129-4703 NFM3212R Series
5250 200 0.7 LFL215G25TC1A156 129-4704 Voltage rating 50V dc Current rating 300mA
5787.5 125 0.7 LFL215G78TC1A155 129-4707 Capacitance tolerance 1000MQ min. Insulation resistance 1000
452093 Operating temperature 125-55°C to +°C DC resistance 0.3Q max
Price Each Capacitance pF  Mitrs. List No. Order Code Capacitance pF  Mitrs. List No. Order Code
220 NFM3DCC221R1H3L 952-8253 2200 NFM3DCC222R1H3L 952-8261
MHz Order Code 1000 NFM3DCC102R1H3L 952-8245 22000  NFM3DCC223R1H3L 952-8270
0402 Case Size NFM4516R Series
N Voltage rating 100V dc Current rating 300mA
2450 129-4694@
Capacitance tolerance 1000MQ min. Insulation resistance 1000M<€2 min.
0603 Case Size Operating temperature -55°C to +125°C DC resistance 0.3Q max
8155  EF129-4721@ Capacitance pF  Mftrs. List No. Order Code Capacitance pF  Miftrs. List No. Order Code
924.5 129-4722@ 470 NFM41CC471R2A3L  952-8350 2200 NFM41CC222R2A3L  952-8334
2450 129-4719@ 1000 NFM41CC102R2A3L  952-8318 22000 NFM41CC223R2A3L  952-8342
. NFM40R Series
0805 Case Siz Voltage rating 25V dc Current rating 200mA o
600 EIT129-4708@ Insulation resistance 1000MQ min. DC resistance 0.6Q max Q)
8475  HI129-4709@ Operating temperature -55°C to +125°C 7]
902.5  EI129-47100 Capacitance pF Tolerance % Mftrs. List No. Order Code 2
1350 HT126 46550 100 150020 NFUBDCCOTUHL 052.6207 3
+ 0 - -
1441 EIFI129-4697@ 100 +8010-20 NFE31PT101C1EQL 952-8148 0
1795 ET1129-4698@ 1500 +501t0 -20 NFE31PT152Z1E9L 952-8156 o
1890 E1121129-4699@ 220 +50t0 -20 NFE31PT221D1E9L 952-8164 3
N 470 +50t0 -20 NFE31PT471F1E9L 952-8180
1920 Elil129-47010 470 +501t0 -20 NFM3DCC471R1H3L 952-8296 -g
2450 EIEI129-4703@ 2200 +5010 -50 NFE31PT22271E9L 952-8172 3
5250 E51129-4704@ NEMA41R Series o
5787.5 EllI129-4707@ Voltage rating 100V dc Current rating 300mAdec 2
Insulation resistance 10000MQ DC resistance 0.3Q2 max (7]
. Operating temperature -55°C to +125°C
DFCB Series | se11efRata) i .
3 . oy —— apacitance pF Tolerance % Miftrs. List No. Order Code
Dielectric Filters (GIGAFIL®) - 22 +50t0 -20 NFM41CC220U2A3L 952-8326
. . . 204064
@ Low insertion loss for using —_ . 8
high Q-value dielectric res- Order Multiple=5 Price Each
onators Order Code
@ Small and light for using NFM3212R Series All Values® m
high dielectric constant ceramics NFM4516R Series Al Values® <
@ Excellent temperature stability for temper- NFMA40R Series All Values® (@)
ature compensated dielectric constant - -
NFM41R All Val
(0+5ppm/degree C max.) Series alues® )
@ Excellent mechanical stability without vibra- g
tile structure NFM Series ppd
@ SMD and reflow soldering is available tenoatorin Hectronies 2]
@ Mountable by automatic placing machine Qo
Frequency Bandwidth Insertion Attenuation Mftrs. (0]
(MHz) (MHz) Loss (dB) (dB) List No. Order Code c
836.5 25 2.6 6.5 DFCB2836MLDJAA 129-4728 o
881.5 25 3 15 DFCB2881MLDJAA 129-4729 -Q
881.5 25 25 27 DFCB3881MLDJAA 129-4739 (0]
915 26 3 15 DFCB2915MLDJAA 129-4730 ()]
915 26 2.6 27 DFCB3915MLDJAA 129-4741 25
947.5 25 3 45 DFCB2947MLDJAA 129-4731 (@]
947.5 25 35 45 DFCB3947MLDJAA 129-4742 =
17475 75 2 20 DFCB31G74LBJAA 129-4732 Capacitance  Voltage Rating Tolerance Mftrs. List No. Order Code
1960 60 3.7 5 DFCB21G96LDJAA 129-4727
Case Style 0603
12‘1’28 gg 37 30 nggggg?gtgjﬁﬁ ]%gggg 100nF 16V -20% to +20% NFM18PC104R1C3D 168-6508
i 220nF 16V -20% to +20% NFM18PC224R0J3D 168-6510
452096 470nF 6.3V -20% to +20% NFM18PS474R0J3D 168-6509
Price Each 470nF 16V -20% to +20% NFM18PC474R0J3D 168-6511
F Order Cod 1uF 6.3V -20% to +20% NFM18PC105R0J3D 168-6505
requency rder Lode 1uF 6.3V -20% to +20% NFM18PS105R0J3D 168-6506
836.5MHz  EI1129-4728@ Case Style 0805
881.5MHz  EF129-4729@ 100pF 50V -20% to +20% NFM21CC101U1H3D 182-8793
G610tz E120-47300 2ong SV Z0holan  NAICCZoRIRD 182870
2N - o 10 + -
915MHz _EIE129-47300 220F 50V -20% to +20% NFM21CC223R1H3D 182-8797
915MHz _ Eill1129-4741@ 100nF 25V -20% to +20% NFM21PC104R1E3D 168-6518
947.5MHz  EE1129-4731@ 220nF 16V -20% to +20% NFM21PC224R1C3D 168-6515
. 470nF 16V -20% to +20% NFM21PC474R1C3D 168-6516
S47.5MHz  B120-4742 1uF 1ov -20% to +20% NFM21PC105B1A3D 168-6514
1747.5MHz _ EITE1129-47320 1uF 16V -20% to +20% NFM21PC105B1C3D 168-6517
1960MHz ~ E0129-4727@ 2.2uF 6.3V -20% to +20% NFM21PC225B0J3D 168-6512
1960MHz ~ E21129-4735@ Case Style 1205
2140MHz  S1129-4736@ 20uF 50V -20% to +20% NFM3DPC223R1H3L 168-6519
Case Style 1806
200nF 50V -20% to +20% NFM41PC204F1H3L 168-6521
1.5uF 25V -20% to +80% NFM41PC155B1E3L 168-6520
. . Case Style 2220
Over 500 000 products available online 1.5uF 50V -20% to +80% NFM55PC155F1HAL 168-6522

For latest prices and stock information, please visit the website at www.elementi14.com 1109
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NFM Series - continued

Filters - Circuit Filters - Murata - continued

528632

mnovatorin Electronics
/‘ @ Large rated current (10A)

y and Low DC Resistance

@ High insertion loss charac-

Order Multiple=5 Price Each teristic over a wide frequen-
Order Code cy range of 1MHz to 1GHz
@ Mounting area and volume is reduced
Case Style usﬂam = @ Application includes Amusement equip-
100 nf 168-65066 8 ment , PC and peripherals
220 nF E111168-6510@
470 nF E1121168-6509@
470 nF E111168-6511@ Insulation Resist 50010
14 EI168-65050 e ";"t_ es's(;’")ce
g atings (dc
T EIR168-6506@ Current (A) Voltage (V) Mftrs. List No. Order Code
Case Style 0805 10 50 BNX022-01L 111-4996
100pF =0 E1182-8793@ 15 100 BNX023-01L 176-9693
1nF (=0 EI5182-87950 _ 215
220F  [EN SIE182-8796@ Price Each
22nF  [EW E115182-8797@ Order Code
100 nF E111168-6518@ 111-4996@
220 nF EI11168-6515@ [T 176-9693@
470 nF E1121168-6516@
1 EII1168-6514@ Standard BNX Series
1uF ET1168-6517@ tenovatorin Eectronics
2.2 uF E111168-6512@
6x120
Case Style 1205 w VS *
;J 22 E1168-65190 i PSC 405
(7] Case Style 1806 PSG c6 CG " 25
‘é’. 200 nF EIT1168-65210 Vg:Voltage supply
VC=Voltage circuit
- RL]
o 154uF Il 166-6520@ G PSG=Power supply ground 252525
(@) Case Style 2220 H=13.0, W=12.0, D=11.0 CG=GCircuit ground
o 15 uf . §12!3168-65220 @ Compact PCB mounting dc power filters incorporating a large value four terminal ca-
3 NFM/NFE Design Kit pacitor, a feed-through capacitor and ferrite bead inductors
'8 =1 176-0706@ @ Provides excellent attenuation over a very wide frequency band.
3 @ Typical applications include the suppression of noise in digital equipment, engine con-
. . . trol units, computer terminals and the output lines of switching power supplies.
g 3 Terminal with Ferrite Beads Ratigs (00 P Dekctic P 9P PP order
" o mnovator in Electronies
73 T Circuit EMFIL® Current (A) ~ Voltage (V)  Strength (V) InsertionLoss  Mitrs. List No. Code
Input o~ FH—=——"J7 o Output 10 5 125 1GHz - 1MHz BNX002-01 952-6943
10 150 375 5MHz - 1GHz BNX003-01 952-6951
15 50 125 1MHz - 1GHz BNX005-01 952-6960
o0 Insulation Resistance 100MQ Insertion Loss 40dB min
204212
The NFM 60R/61R has no polarity Price Each
m NFM6OR NFMG1R Order Code
= O 02 1 0:02 o 7+02 26403 07402 952-69430
[e) m ' 1 952-69510
5 ( [D:[:I] % .
=
5 4 S ! Pi-Style BNP Series
() | tnovatorin ectrontes
Qo | 1.6+0. 3.240.4
g) @ 3 terminal surface mount capacitor with ferrite bead on input and output leads L. -'S*\{ .i:“""'ﬂ‘ E E - -
e @ High current rating and low DC resistance make them suitable for suppression of DC : ﬁ '}? ﬁ
© power rails I
a @ Flow or reflow solder except 869-909 which can only be reflow soldered 2-circuit Scircuit
o NFE31Series
6- Voltage rating 25V dc Current rating 6A dc
5 Insulation resistance 1000Mohm DC resistance 0.01Q 2.5 2.5
Operating temperature -40°C to +85°C Reel quantity 2000 pcs 25 25
Capacitance pF Tolerance % Mftrs. List No. Order Code
47 +50% NFE31PT470C1EQL 869-867 25252525 252525252525
100 +80 -20% NFE31PT101C1EQL 952-8148 . o ) ) .
220 +50 -20% NFE31PT221D1E9L 052-8164 @ Compact PCB mounting dc power filters incorporating ferrite bead inductors and feed-
470 +50 -20% NFE31PT471F1EIL 952-8180 through capacitors
1500 +50 -20% NFE31PT152Z1E9L 952-8156 @ Available in two and three circuit styles suitable for multiple supply lines
2200 50% NFE31PT222Z1E9L 952-8172 @ They provide excellent attenuation over a wide frequency range of 15MHz to 1GHz and
NFEG61Series are suitable for use in high impedance circuits.
Voltage rating 50V dc Current rating 2A @ Typical applications include the suppression of noise in signal lines and dc power
Insulation resistance 1000Mohm Quantity 2500 pes sources in engine control units, digital equipment, computer terminals and car electron-
Operating temperature -25°C to +85°C ics.
Capacitance pF Tolerance % Mftrs. List No. Order Code Rating 10A @ 50V Operating temperature -40°C to +100°C
100 +30% NFE61PT101Z1HIL 952-8199 Insulation resistance 100MQ
360 +20% NFE61PT361B1HIL 952-8210 .
1000 80% NFEGTPTH 02E1HOL 952-8202 to.of How b honuationdB (U SV e ‘6z
4700 +80 -20% NFE61PT472C1HIL 952-8229
204098 2 12 12 11 5 35 70 55
Order Multiple=5 Price Each 8 R % 0 5 204213
Order Code No. of Price Each
NFE31Series All Values ® Circuits Order Code
NFE61Series All Values ® 2 952-6927@
3 952-6935@
@ Compliant . . . ] . -
1110 ROHS 4 non-compiant For free legislation advice visit www.global-legislation.com
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NFW31xxx Series
mnovatorin Electronics
| 23+0.2 | ® @ O ) :[N
g‘
/( i (==)_|~
| (]
‘Laj—:szgﬂa—loj 07&3065,_;020710.3 |~m—|

@ Chip suppression filter, suitable for high speed digital circuits where signal harmonics
are prone to becoming sources of noise

@ CEffective in applications where signal and noise frequencies are close to each other

@ Applications include noise suppression in high speed processing circuits, high frequen-
cy clock and RGB circuits.

Rating 200mA @ 25V dc Reel quantity 2000 pcs
Operating temperature -40°C to +85°C
Cut-off
Frequency Order
MHz 10MHz 20MHz 50MHz 100MHz 200MHz 500MHz 1GHz Mftrs. List No. Code
10 * 5 25 25 25 30 30 NFW31SP106X1E4L 952-8369
20 - * 5 25 25 30 30 NFW31SP206X1E4L 952-8385
50 - - * 10 30 30 30 NFW31SP506X1E4L 952-8407
* 6dB Max.
204097
Order Multiple=5 Price Each
Order Code
NFM51R All Values ®
Standard

enovatorin Electronies

@ Three terminal T-networks offer a lower re-
sidual inductance than that of standard two
terminal capacitors

@ Bypass capacitor provides a path for high
frequency noise to earth and ensures ex-
cellent high frequency attenuation

@ Typical applications include noise suppres-
sion in office equipment, computers, TV,
VCR and automotive electronics

@ Note: DSS types have ferrite beads on in-
put and output leads

H=8, W=8, D=2.54, Lead Length=25,
Lead pitch=2.5, Lead dia.=0.6

Rating  6A Operating Temperature -25°C to +85°C

Effective Frequency Voltage
Capacitance range (50Q Series  Rating Ferrite
pF Tolerance 20dB min) MHz de Beads Mitrs. List No. Order Code
1000 +20% 90 to 1000 50 No  DSNG6NC51H102Q55B 952-7362
2200 +20% 50 to 1000 50 No  DSN6NC51H222Q55B 952-7370
10000 +80% to -20% 8 to 1000 50 No  DSN6NZ81H103Q55B  952-7389

22000 +50% 40to 900 50 No  DSNINC51H223Q055B  952-7400
22 +20% 800 to 1100 100  Yes DSS6NC52A220Q55B 952-7435
47 +20% 400 to 1100 100  Yes DSS6NC52A470Q55B 952-7460
100 +20% 200 to 1050 100  Yes DSS6NC52A101Q55B 952-7419
220 +20% 110 to 1000 100  Yes DSS6NC52A221Q55B 952-7443
270 +20% 90 to 1000 100  Yes DSS6NC52A271Q55B 952-7451
470 +20% 70 to 1000 100 Yes DSS6NC52A471055B 952-7478
1000 +20% 20 to 1000 100 Yes DSS6NC52A102055B 952-7427
2200 +80% to -20% 10 to 1000 100 Yes DSS6NE52A222Q55B  952-7486
10000 +30% 7101000 100 Yes DSS6NZ82A103055B 952-7508
22000 +80% to -20% 2 to 1000 16 Yes DSS6NF31C223Q055B  952-7494
204046
Price Each
Order Code
1000 952-73620
2200 952-73700
10000 952-7389@
100 Volt de
22 952-74350@
47 952-74600
100 952-7419@
220 952-74430
270 952-7451@
470 952-7478@
1000 952-7427@
2200 952-7486@
10000 952-7508@
16 Volt de
22000 952-7494@
310 Series
mnovator in Electronies
4’“}[2.5
25 25
H=10.5W=12.0,
Lead L=25.0

Wide band noise suppression filter made with high performance ferrite material. High
attenuation over a wide band. Available with and without ferrite beads.

Rating 7A Operating Temperature -25°C to +85°C
Effective Frequency Voltage
Capacitance range (50Q Series  Rating Ferrite
pF Tolerance 20 dB min) MHz dc  Beads Mftrs. List No. Order Code
22000  +50% to -20% 40to 900 50  No DSNINC51H223Q055B 952-7400
100000 +20% 0.8 to 1000 16 No DSNINC51C104Q55B 952-7397
2200 +20% 20t0 1100 250  Yes DSS9HB32E222Q055B 952-7516
204045
Order Multiple=5 Price Each
pF Volts dc Order Code
22000 50 952-7400@
100000 16 952-7397@
2200 250 952-7516@
Varistor
mnovatorin Electronics
8.0max. 2.54max.
pom—y

10.5max.

¢0.8-3

25.0min.

25%02
Mounting Hole

[Of=X¢]
Fi125%05 0.6

@ Three terminal T-network consisting of a capacitor which provides a varistor function
combined with two internal ferrite bead inductors
@ Designed to eliminate noise and protect semiconductors.

Voltage rating 25V dc Peak pulse current 100A
Varistor voltage 50V dc Capacitance 220pF £20%
Current rating 6A Operating temperature -40°C to +105°C

Mftrs. List No.  VF56VD8IE221T51B
204041

Order Multiple=5 Price Each
Order Code

581-069@

tenovator in Electronics

Varistor 3 Terminal

@ 3 terminal varistor designed to protect
CMOS and TTL IC’s from electro-static

*

_ discharge
-~ @ Small size and 2.5mm pitch for densely
w populated circuit boards.
- = Voltage rating 25V dc
~ Varistor voltage 50vdc
Current rating 20mA dc
Capacitance 130pF £20%
H=5,W=8,D=23, Operating temperature ~ -25°C to +85°C
Lead pitch=2.5, Lead dia.=0.45 Miftrs. List No. VFR3VD31E131T51B
204042
Price Each
Order Code
581-197@
Varistor

A s

Z

H=10.5, W=12.0, Lead L=25.0

@ Three terminal T-networks consisting of a capacitor which provides a varistor function
combined with two internal ferrite bead inductors

@ The varistor capacitor not only acts as a bypass capacitor but also provides a path for
high voltage surges to flow to earth

@ CEfficiently removes fast surges and high frequency noise above 60MHz

@ Self-healing properties ensure effective operation in circuits having 600V surges

Rating 7A @ 12V Insulation resistance MQ
Maximum varistor voltage 22V +20% (1mA) Operating temperature  -40°C to +100°C
Capacitance 22000pF +50%, -20%  Mftrs. List No. VFS9VD31B223055B
Inductance 0.8uH x 2 (1kHz)
204236
Price Each
Order Code
108-266@
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For latest prices and stock information, please visit the website at www.elementi14.com
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H H MEM2012P
Fllters Panasonlc Mftrs. Cutoff frequency Attenuation Rated voltage  Rated current
. Pan. ni List No. (MHz) (dB)min. Edc(V)max.  Idc(mA)max.  Order Code
EXCCET Series idea?f,ﬂi,e'c MEM2012P10R0 10 20[0.2 to 2GHz] 12 200 166-9507
Chip EMI Fliters MEM2012P50R0 50 20[0.4 to 2GHz] 12 200 166-9509
MEM2012P75R0 75 20[0.7 to 2GHz] 12 200 166-9510
i i i i MEM2012P101R 100 20[1.5 to 2GHz] 12 200 166-9506
@ Eight capacitance values in a wide range,
related to the noise frequency MEM2012TC
@ Suitable for narrow pitch insertion Mftrs. Capacitance* Tolerance ~ Rated voltage  Rated current
@ Suitable for applications requiring thin List No. (oF) (%) Edc()max.  Idc(A)max.  Order Code
design MEM2012TC100 10 +30 12 1 166-9517
MEM2012TC220 22 +30 12 1 166-9520
Tolerance 20% MEM2012TC470 47 *30 12 1 166-9521
Voltage rating d.c. 50V MEM2012TC101 100 +30 12 1 166-9518
Current rating 2A MEM2012TC151 150 *30 12 1 166-9519
geseitt?ncie e 520;%";0 80 *Measuring frequency: 1(MHz), measuring voltage: 1(V)
perating femperature -~ 152172 MEM2012W
Price Each Mftrs. Cutoff frequency Rated voltage Rated current
rice kac List No. (MHz) Edc(V)max. Idc(mA)max. Order Code
pF Order Code MEM2012W121R 120 10 100 166-9522
47 E129-271 MEM2012W151R 150 10 100 166-9523
0 o) 927190 MEM2012W181R 180 10 100 166-9524
1000 129-27112@ MEM2012W211R 210 10 100 166-9525
2200 EI1129-27150 MEM2012W241R 240 10 100 166-9526
10000 E1:129-2713@ 531644
: Order Multiple = 5 Price Each
ELKE Series I a'idea'?zﬂ!f‘e'c Order Code
EMI Fllters MEM2012P
e . . E111166-9506@
‘ @ No variation in attenuation characteris-
) E1T1166-9507@
tics as current changes
o & B8 ¢ Stabie /N marking using laser technol- EIT166-95090
) ogy on the top face of product EI1166-9510@
7] ‘ @ Recommended for data lines, secondary power supply MEM2012T
28 ' lines (DC lines) for game, digital AV and communica- SI5166-9517@
5 tions equipment SI166-95180
o Case size 3218 Operating temperature -20°C to +85°C EI17166-9519@
o Capacitance Frequency Rated Current Voltage Miftrs. E17166-95200
3 pF max. (MHz) Max. (A) (vVd.c.) List No. Order Code E5166-95210
5 47 100 2 50 ELKE470FA 130-5080
° 220 25 2 50 ELKE221FA 130-5082 MEM2012W
3 2200 2 2 50 ELKE222FA 130-5085 E11166-95220
) 10000 0.5 2 50 ELKE103FA 130-5087 S1166-95230
2 2 2 ELKE333FA 130-
a 33000 0 5 333 30 50(2?2182 SI166-95240
(7] ¥
Price Eash EI15166-9525@
E111166-9526@
Order Code

All Values ® ACH32 Series @TDI(

SMD 3-terminal Filters for Power Lines

@ EMC filters comprising ferrite beads
and chip capacitors and are engi-
neered to handle high current levels

@ Provide highly effective EMC sup-

pression

@ Due to almost entirely ferrite, they exhibit excellent
()

([

MEM Series 3 Terminal Filters @TD'(®

Wide-Band

attenuation characteristics

Suitable for reflow soldering
1206 case size
Frequency DC Res.

MHz Max. (mQ) Current rating (A) Mftrs. List No. Order Code

m
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w
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@
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3.5-200 2 6 ACH32C-104-T 166-9279
Features: 30 - 200 2 6 ACH32C-103-T 166-9277
MEM2012P Type 55 - 300 2 6 ACH32C-222-T 166-9282
@ Multilayer chip EMC filter that is small and low-profile due to the use of a m-type circuit. 100 - 350 2 6 ACH32C-102-T 166-9276
o s i
@ Multilayer chip EMC filter utilizing a T-type circuit. . i g
@® MEM2012TC combines a bead inductor with a through-type capacitor. ;ggg ) gggg g g ﬁg:gggf%gﬁ 152:82?;
@ Steep attenuation characteristic plot. Highly effective noise suppression. 528713
MEM2012W Type i
@ Steeper and wider bandwidth attenuation characteristics than earlier type. Price Each
@ Used for high cutoff frequency applications. Order Code
@ Small size (2.0x 1.25x 2.0mm). All Values ®
@ Taped-type packaging, so can be used for automatic mounting.
Applications: .
MEM2012P, MEM2012TC Type ACH Series ATDIK.
Computers, computer peripherals, VCRs, TVs, car audio equipment, printers, game ma- SMD 3-terminal Filters for Power Lines
chines, etc. . . -
MEM2012W Type @ Superior attenuation characteristics,

in which the T-type filter circuit is

magnetically shielded with ferrite
@ Even greater attenuation characteris-

tics when used in a stable circuit on the ground
@ |deal for high-density circuit design
@ Suitable for reflow soldering

Signal line noise elimination for PCs, liquid crystal panels, printers, game machines, mobile
phones, DVCs, etc.

Frequency DC Res.

MHz Max. (©) Current rating (A) Miftrs. List No. Order Code
1210 Case

11-55 0.06 15 ACH3218-223-TD01 166-9264
17 - 60 0.06 1.5 ACH3218-103-TD01 166-9258
22-75 0.06 1.5 ACH3218-682-TD01 166-9274
30-85 0.06 1.5 ACH3218-472-TD01 166-9271
37-90 0.06 1.5 ACH3218-332-TD01 166-9268
60-115 0.06 1.5 ACH3218-152-TD01 166-9260
80 - 140 0.06 1.5 ACH3218-102-TDO1 166-9257
95-150 0.06 15 ACH3218-681-TDO1 166-9273

@ Compliant

1112 ROHS A non-compliant For free legislation advice visit www.global-legislation.com
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f;jl“z:g OC Res. Filters - Circuit Filters - Tusonix

120 - 180 0.06 15 ACH3218-471-TDO1 166-9270 - - - m
170 - 250 006 15 ACH3218-221-TDO1 166-9262 Surface Mount Pi-Section Filters
205 - 280 0.06 15 ACH3218-151-TD01 166-9259
265 - 340 0.06 15 ACH3218-101-TDO1 166-9256 4700 SERIES
340 - 420 0.06 15 ACH3218-680-TD01 166-9272 vron
420 - 500 0.06 15 ACH3218-470-TD01 166-9269 p [ tomaxy B emason
500 - 600 0.06 15 ACH3218-330-TD01 166-9265 e [~
600 - 700 0.06 15 ACH3218-220-TD01 166-9261 ) 1T T
1812 Case |
6-60 0.04 2 ACH4518-333-TD01 166-9290 ) - LA VA,
15-75 004 2 ACHA518-103-TD01 166-0288 Suppled an {Gmm i Hh Albomers W7
35-100 0.04 2 ACH4518-332-TD01 166-9289 P 0a ey goTo0E
65 - 150 0.04 2 ACH4518-102-TD01 166-9287 SOLOER PLATED
235 - 335 0.04 2 ACH4518-101-TDO1 166-9286 [ ot
528711 o ‘ "
Price Each ) T
+ W A A =
Order Code | cireurm
|
1210 Case All Values ® o1 o
1812 Case MOUNTING PATTERN
6 - 60MHz 166-9290@
15 - 75MHz 166-9288@ @ Pi-section filters in compact surface mount package
35 - 100MHz 166-9289@ @ High current rating 10A
65 - 150MHz 166-9287@ @ Designed for use near to noise generating components to suppress interference at
235 - 335MHz 166-9286@ source
@ Applications include radio and telecommunications, signal processing, disc drives, TV
. T set-top equipment, sensors and instrumentation
ACF Series & Dl(ﬂ Operatin Tquer:ture 55°C to +125°C Current Ratin 10A
SMD 3-terminal Filters for Signal Lines P g P ) ) ¢
Capacitance  Voltage Rating Attenuation dB (502 system) Mftrs. o
@ Superior attenuation characteris- (pF) @125°C (V)  10MHz 100MHz 1GHz 10GHz List No. Order Code Q
tics, in which the T-type filter circuit 1000 100 7 40 65 70  4700-005LF  118-6429 »
is magnetically shielded with ferrite 2000 100 10 45 70 70  4700-003LF  118-6430 @,
® Eron g temaion Booomoon Do s o B
istics when used in a stable circuit on the ground . ) :
@ Ideal for high-density circuit design *100vV @ 85°C s O
@ Suitable for reflow soldering ] (]
Price Each 3
pF Order Code 'g
Frequency ~ DC Res. 1000 ETE118-6429@ 3
MHz Max. (©) Current rating (mA) Mftrs. List No. Order Code 2000 EI118-64300 )
1";110 csasse 0.15 300 ACF321825-223-TD01 166-9222 4000 EIE118-64310 =
. X 023 X - I
17-60 0.15 300 ACF321825-103-TDO1 166-9215 8200 EME118-64320
22-75 0.15 300 ACF321825-682-TD01 166-9233
30-85 0.15 300 ACF321825-472-TD01 166-0228 : s Avial Bi m
37-90 015 300 ACF321825-332-TD01 166-9225 Pi-Section — Axial Filter
45-105 0.15 300 ACF321825-222-TD01 166-9221 T[T OO
60 - 115 0.15 300 ACF321825-152-TD01 166-9218 S
95 - 150 0.15 300 ACF321825-681-TD01 166-9232 L
120 - 180 0.15 300 ACF321825-471-TD01 166-9227 ) [ =
130-210 0.15 300 ACF321825-331-TD01 166-9224 6.3 CIRCUIT m
205 - 280 0.15 300 ACF321825-151-TD01 166-9216 J j 06 Dia <
265 - 340 0.15 300 ACF321825-101-TDO1 166-8890 = 71 b @)
340 - 420 0.15 300 ACF321825-680-TD01 166-9231 - =
458 - ggg 815 ggg ﬁggg}gg‘iggﬂgg] ]ggg;gg @ Pi-section suppression filters in an axial design ay
200 ) 700 0'12 300 ACF321822:220:TD01 166:9219 @ For use on printed circuit boards near to noise generating components to suppress C'T)"
1812 Case ’ conducted noise or interference at source &
7-60 0.15 300 ACF451832-333-TDO1 166-9248 @ High insertion loss and compact size. o
11-70 0.15 300 ACF451832-153-TD01 166-9239 Operating Temperature 125°C to +-55°C Current Rating 10A
15-75 0.15 300 ACF451832-103-TD01 166-9236 Capacitance (pF) ~ Working Voltage  Insertion Loss(50€2 system) Miftrs. (o))
20-85 0.15 300 ACF451832-682-TD01 166-9255 min.  max. 85°C 125°C 10MHz  100MHz ~ 1GHz  ListNo.  Order Codes _g
25-90 0.15 300 ACF451832-472-TD01 166-9251 5000 250Vac 200vVde 18 60 70 4100-053LF  118-6436 o]
35-100 0.15 300 ACF451832-332-TD01 166-9247 204030 <
40-110 0.15 300 ACF451832-222-TD01 166-9243 ) ) [0)
50 - 130 0.15 300 ACF451832-152-TD01 166-0238 Capacitance Price Each (7]
95-180 0.15 300 ACF451832-471-TD01 166-9250 pF (min) Order Code 28
115 - 205 0.15 300 ACF451832-331-TD01 166-9246 5000 118-64360 o
150 - 250 0.15 300 ACF451832-221-TD01 166-9241 =}
190 - 290 0.15 300 ACF451832-151-TD01 166-9237
235-335 015 300 ACF451832-101-TDO1 166-9234 _mini P ; m
205-305 015 300 ACFA51832-680-T001  166-0252 Sub-miniature Capacitive - 4400 Series
360 - 460 0.15 300 ACF451832-470-TDO1 166-9249 . ) .
450-550 015 300 ACF451832-330-TDO1 166-9245 @ Sub-miniature ceramic lead-through capaci-
550 - 650 0.15 300 ACF451832-220-TD01 166-9240 tors for low pass filtering applications
528705 @ M3 mounting thread
Price Each Operating Temperature -55°C to +125°C
Order Code P %// Current Rating
1210 Case All Values ® & Mounting hole dia.=3.0, Body length=7.0,
Body dia.=4.0 (Hex),
1812Casc__All Values @ Lead dia.=0.79, Thread=M3 x 0.5
Capacitance  Voltage Rating Attenuation dB (502 system) Mftrs.
H (pF) @ 125°C (V) 1MHz 10MHz 100MHz 1GHz 10GHz  List No. Order Codes
FREE tEChnlcaI support 1000 200 - 5 20 35 45  4400-095LF  118-6433
Our trained engineers are here to help! 4700 100 - 15 30 45 55 4400-004LF  118-6434
10000 50 4 21 35 50 55  4400-093LF  118-6435
H H 204192
See inside front cover _
Price Each
pF Order Code
@ See inside front cover 1000 118-64330
4700 118-6434@
‘ 10000 118-6435@
«v» www.elementi4.com
O

For latest prices and stock information, please visit the website at www.elementi14.com 1113
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Filters - Circuit Filters - Tusonix - continued

TUSONIZ |

Shoulder Feed-Thru Capacitors
2461 Series

@ Solder mount feed-thru capacitors

prf,
— = @ Silver finish on leads

L = 4.19, Dia = 4.19, Lead length = 6.35, Lead dia. = 1.3

Operating temperature  -55°C to +125°C  Dielectric characteristic ~ X7R
Insulation resistance 10GQ Voltage rating 100V dc
Capacitance 1000pF Mftrs. List No. 2461-001-X7V0-102AA LF
451995
Price Each
pF Order Code

1000 130-54420

TUSONIX

@ Ceramic lead-through capacitors for low pass filtering
applications, where chassis mounting is required and
where space is at a premium.

Mounting hole dia.=5.4, Body length=11.9, Body dia.=6.35 (Hex),
Lead thickness=1.29, Thread=1%%s-NF-2A

Capacitive — 2499 Series

<
/{‘»‘\/‘E}

Voltage rating 500V Power Factor 0.03 (106-772=0.001)
Operating Temperature -55°C to +125°C Current Rating 10A
Temperature Insertion Loss (50€2 system) Mftrs.
(pF) Coefficient 10MHz ~ 100MHz ~ 1GHz List No. Order Code
100 +22% to +56% 0.1 5 23 2499-003-U2MO-101KLF ~ 118-6421
-55°C to +85°C
1000 +22% 10 56% 5 21 28 2499-003-X5U0-102PLF  118-6422
-55°C to +85°C
10000  +22% to 56% 22 38 50 2499-003-X5W0-103ZLF  118-6423
-55°C to +85°C
204233
Price Each
pF Order Code
100 118-6421@
1000 118-6422@
10000 118-6423@
Pi-Section — 4101 & 4209 Series 'TUSONIX |
; il
— s —— ;a,"'ﬁ'

Solder mount 106-775 106-776 Body length=10.3, Bush mount 106-777 106-778 Body length=12.3,
Body diameter=4.95, Max height above panel=7.9,  Body diameter=6.35, Thread=M5 x 0.8, Max
Max height below panel= 10.3 (106-775) 18.0 height above panel=9.5, Max height below pan-
(106-776), Mounting hole dia.=4.0 ¢l=23.4, Mounting hole dia.=5.1

@ Pi-section suppression filters in both chassis and solder mount styles

@ Combines a ceramic capacitor with a ferrite inductor

@ Can be used to suppress unwanted EMI/RFI in a wide range of applications where a
high insertion loss is required from 10MHz to 10GHz

Current Rating 10A Operating Temperature -55°C to +125°C °C°C

Solder Mount

Capacitance  Voltage Rating Attenuation dB (502 System) Mftrs.

pF (min) 85°C  125°C 10MHz 100MHz 1GHz 10GHz List No. Order Code
1500 350 200 5 45 70 70 4101-001LF  118-6424
5500 140 70 15 55 70 70 4101-008LF  118-6426

Chassis Mount
1500 350 200 5 45 70 70 4209-003LF  118-6427
5500 200 100 20 65 70 70 4209-053LF  118-6428

204235
Price Each

pF Order Code

Solder Mount

1500 118-6424@

5500 118-6426@

Chassis Mount

1500 118-6427@

5500 118-6428@

rge Protection - GDT’s - Bourns

Precision Gas Discharge Tube Surge Protector
2035 Series

//

@ High surge current rating
@ Stable breakdown throughout life

L = 4.4, Dia. = 4.8mm

BOURNS'

DC Sparkover Impulse Discharge Impulse Sparkover Mftrs.
Voltage (V) Current Voltage (V) List No. Order Code
90 10kA 525 2035-09-SM-RPLF  168-9825
150 10kA 550 2035-15-SM-RPLF  168-9826
537646
Price Each
Miftrs. List No. Order Code
2035-09-SM-RPLF 168-9825@
2035-15-SM-RPLF 168-9826@
BOURNS'

Precision Gas Discharge Tube Surge Protector
2036 Series

@ |Ideal for board level protection of broadband circuits
@ Leadless, surface mount for economical assembly
@ High surge current rating, low insertion loss

L = 7.3, Dia. = 5mm

DC Sparkover Impulse Discharge Impulse Sparkover Mftrs.

Voltage (V) Current Voltage (V) List No. Order Code

90 20kA 550 2036-09-SM-RPLF  168-9827

150 20kA 500 2036-15-SM-RPLF  168-9828

537647
Price Each

Miftrs. List No. Order Code
2036-09-SM-RPLF  168-9827@
2036-15-SM-RPLF  168-9828@

Surge Protection - GDT’s - Epcos

Mini Gas Discharge Tubes 2.5kA - 2 Electrode /"-
EPCOS
fmhR
= D Y
wau

L = 6, Dia. = 5.5, Lead length = 27, Lead dia. = 0.8
@ Axial mini gas discharge tubes Impulse discharge current  2.5kA

@ 2 electrodes Insulation resistance 16Q
DC Sparkover Impulse Sparkover Mftrs. Order
Voltage (V) Voltage (V) List No. Code
90 <350 B88069X1905102 129-9953 oo1as
Price Each
Mftrs. List No. Order Code
B88069X1905102 129-9953@
- R N
Mini Gas Discharge Tubes 2.5kA - 3 Electrode —~
. . X EPCOS
@ Radial mini gas discharge tubes
@ 3 electrodes
/) Impulse discharge current 2.5kA Insulation resistance 16Q
DC Sparkover  Impulse Sparkover Mftrs. Order
[ Voltage (V) Voltage (V) List No. Code
230 <600 B88069X2591B502  129-9960
L = 6, Dia. = 5.5, Lead
dia. = 0.8 452146
Price Each
Miftrs. List No. Order Code
B88069X2591B502 129-99600
. R ~
Gas Discharge Tubes — 5kA Ceramic o
L EPCOS
@ Ceramic insulator surge arres-
= ters for overvoltage protection in tele-
‘ / com and control systems
‘“'sn ) a @ Button cell, radial and axial lead types
NS available up to 600V
o)
c Button . Axial
Impulse discharge current: 5kA J E
Insulation resistance: >10GQ 9 i
Capacitance: <2pF l 3l 80585
D.C Impulse
Sparkover Sparkover Mftrs.
Voltage Voltage Type List No. Order Code
90 <600 Axial EC90X 304-3174
150 <700 Axial B88069X8805102 121-8962
230 <700 Axial EC230X 304-3216
350 <900 Axial EC350X 304-3228
600 <1300 Axial EC600X 304-3230
260 <600 Radial ES260XP 521-2467
300 <600 Radial ES300XP 521-2479
204179

For free legislation advice visit www.global-legislation.com
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. . . N
Short Circuit Gas Discharge Tubes 10kA —~
o . EPCOS
@ Short circuit gas discharge tubes
@ 3 electrodes
Impulse discharge current 10kA Insulation resistance 10GQ
DC Sparkover  Impulse Sparkover Mftrs.
Voltage (V) Voltage (V) List No. Order Code
230 <450 B88069X9420B502  129-9963
L = 13.4, Dia. = 8, Lead dia. = 1
452148
Price Each
Mftrs. List No. Order Code
B88069X9420B502 129-9963@
. N
Gas Discharge Tube - 20kA =
EPCOS

Heavy Duty Types

@ 20kA metal ceramic gas dis-
charge tubes

60 =4 Impulse discharge current  20kA
1,0 Insulation resistance >10GQ
Capacitance <1.5pF
6,05:02 0805
DC Sparkover Impulse Sparkover Mftrs.
Voltage (V) Voltage (V) List No. Order Code

90 <500 B88069X13805102 564-060

230 <600 B88069X22505102 434-292

350 <700 B88069X23805102 564-084

600 <1100 B88069X28805102 129-9959

220478

Miftrs. Price Each
List No. Order Code
B88069X13805102 564-060@
B88069X22505102 434-2920
B88069X23805102 564-084@
B88069X28805102 129-9959@

. A

Gas Discharge Tubes A~
3 Electrode - 20kA EPCOS

T21 Series

47430

1003

07,2102
4252015
@8 +025 T
B .

%

21,0

1810

T23 Series
13,4 £2

@722 (=5
4,05 40.15
28 1025 -

1,5 401
45415

11205

04,4203

@ 3 electrode ceramic insulator gas discharge tubes

Price Each
Style Order Code
Axial
EC90X 304-31740@
B88069X8805102 121-8962@
EC230X 304-3216@
EC350X 304-32280@
EC600X 304-32300
Radial
ES260XP 521-2467@
ES300XP 521-2479@
. A
Gas Discharge Tubes - 90V A~
EPCOS
= @ Gas discharge tubes
- . >
= @ 2 and 3 electrodes
Order Code H w D
151-1743 6.6mm 5.4mm 5mm
151-1744 9.3mm 8.3mm  6.05mm
151-1745 8mm 5mm 5.6mm
2 Electrodes
Impulse discharge Insulation  DC Sparkover Impulse Mftrs.
current resistance Voltage Voltage List No. Order Code
5kA 1Gohm 90V 600V B88069X1640T902Gohm  151-1743
20kA 10Gohm 9oV 600V B88069X1630T602Gohm  151-1744
Price Each
Mftrs. List No. Order Code
B88069X16407902  151-1743@
B88069X1630T602  151-1744@
3 Electrodes
Impulse discharge Insulation  DC Sparkover Impulse Mftrs.
current resistance Voltage Voltage List No. Order Code
5kA 1Gohm 90V 700V B8B069X40517902Gohm  151-1745
452148
Price Each
Mftrs. List No. Order Code
B88069X4051T902  151-1745@
. A
Gas Discharge Tubes - 10kA A~
Medium Duty Types EPCOS
@ Metal ceramic gas discharge tubes
Impulse discharge current ~ 10kA
Insulation resistance 10GQ
DC Sparkover Impulse Sparkover Mftrs.
) Voltage (V) Voltage (V) List No. Order Code
90 <600 N81-A90X 564-023
350 <950 N81-A350X  564-047
600 <1100 N81-AB00X  129-9957
220479
Mftrs. Price Each
List No. Order Code
N81-A90X 564-023@
N81-A350X 564-047@
N81-A600X 129-9957@
. A
Gas Discharge Tubes 10kA - 3 Electrode A~
. . EPCOS
@ Radial gas discharge tubes
@ 3 electrodes
Impulse discharge current 10kA Insulation resistance 10GQ
DC Sparkover  Impulse Sparkover Mftrs. Order
Voltage (V) Voltage (V) List No. Code
90 <400 B88069X8300B502  129-9961
230 <450 B88069X8910B502  129-9962
L = 13.4, Dia. = 8, Lead dia. = 1
452147
Price Each
Mftrs. List No. Order Code
B88069X8300B502  129-9961@
B88069X8910B502  129-9962@

www.elementi4.com

See our pick of the hottest products and
{ ) latest technologies in “What’'s New’ at
v www.elementi4.com

O

Impulse discharge current 20kA Capacitance <1.5pF
Insulation resistance >10GQ
DC Sparkover Impulse Sparkover Mftrs.
Voltage (V) Voltage (V) List No. Order Code
230 <350 T21-A230X 976-260
230 <300 T23-A230X 564-199
350 <700 T23-A350X 564-205
204139
Miftrs. Price Each
List No. Order Code
T21-A230X 976-260@
T23-A230X 564-199@
T23-A350X 564-205@

For latest prices and stock information, please visit the website at www.elementi14.com
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Surge Protection - GDT’s - Epcos -

Gas Discharge Tubes

@ ¥ Littelfuse

continued SL0902A / SL1002A & SL1003A Series
urae Arrestors = o The series has been especially developed for
SMD Surge Arrest A
EPCOS e Broadband equipment. These devices have ultra
@ 2 electrodes ) - e low capacitance and present insignificant signal
A @ Fast response time (= N IF 10sS€s.
A 3 d
;_ @ Extremely small size @ . @ Low insertion loss
EPCOS Impulse discharge current 2kA Insulation resistance 16Q v @ Surface mountable
DC Sparkover  Impulse Sparkover Miftrs. = @ Excellent response to fast rising transients
L=45W=32 Voltage (V) Voltage (V) List No. Order Code w/ @ °'C’ Type Core Devices
D=27 150 <600 B88069X6071T203  168-8766 @ 'SM’ Type Surface Mount Devices
400 <950 B88069X5211T203  168-8767
508705 SL1002A
Price Each DC Breakdown Impulse Breakdown  Impulse Breakdown Miftrs. Order
) Min.  Typ.  Max. @ 100v/us (V) @ 1Kv/us (V) List No. Code
Mitrs. List No. Order Code 72 9% 108 550 700 SLO902A090SM  181-5485
B8B069X6071T203  168-8766@ 72 9 108 400 650 SL1002A090SM  181-5486
B88069X5211T203 168-8767@ 72 90 108 600 600 SL1003A090C  181-5487
72 9 108 600 600 SL1003A090SM  181-5488
S P = GDT’ T If 180 230 276 550 650 SL0902A230SM  181-5491
r rotection - - Litt 184 230 276 600 700 SL1002A230SM  181-5492
urge oiectio S ElC S 184 230 276 600 700 SL1003A230C  181-5493
. . . o 184 230 276 600 700 SL1003A230SM  181-5494
CG Series Gas Discharge Tubes % Littelfuse 280 350 420 800 900 SL0902A350SM  161-5495
480 600 720 1100 1200 SL1002A600SM  181-5496
%y gy 610269
(g6 % . Price Each
€ i‘? 5 o Mitrs. List No. Order Code
o o SL0902A090SM 181-5485@
) S SL1002A090SM 181-5486@
& ) / SL1003A090C 181-5487@
-— . . . . . . - SL1003A090SM 181-5488@
< Littelfuse highly reliable CG Series GDTs provide a high degree of surge protection in a small SLO902A230M 18151918
o size ideal for board level circuit protection. s
(@) The CG Series is ideal for protection of test and communication equipment and other devices SL1002A230SM 181-54920
[e) in which low voltage limits and extremely low arc voltages are required. SL1003A230C 181-5493@
3 DC Breakdown Impulse Breakdown Impulse Breakdown Mftrs. Order SL1003A230SM 181-54940
e Min.  Typ.  Max. @ 100v/us (V) @ 1Kv/us (V) List No. Code SL0902A350SM 181-5495@
g 60 75 90 400 650 CG75L 175-7280 SL1002A600SM 181-5496@
o 60 75 90 400 650 CG75MS  181-5471
3 72 9 108 400 600 CGI0L 175-7281 B . . ‘
=4 72 90 108 400 600 CGYOLSN  181-5472 AC Series Gas Discharge Tubes % Littelfuse
(7 72 9 108 550 700 CG590L  181-5473
72 9 108 550 700 CG590MS  181-5474 -
16 145 174 500 600 CG2145L  175-7282 M.
16 145 174 500 600 CG2145MS  181-5475 Lk
184 230 276 600 700 CG2230L  175-7284
184 230 276 600 700 CG2230LSN  181-5476 L = 6, Dia. = 8, Lead dia. = 0.8mm
184 230 276 550 650 CG5230L  181-5479 ) ) ) . ) -
195 230 265 500 700 CG2230MS  181-5478 Littelfuse AC series two-electrode line protectors provide a high degree of surge protection in
m 297 350 403 750 900 CG2350L  181-5480 AC line applications. The two models, AC120 and AC240 are designed for use with 120VAC
= 376 470 564 850 1200 CG2470LSN  181-5481 and 240VAC lines respectively. They are able to extinguish AC follow-on currents of at least
o 400 470 540 850 1200 CG2470L  175-7285 200A.
& gég ggg ggg 1338 1?88 gggggg:: ];?;2122 Impulse discharge current 5kA Insulation resistance 10GQ
T 850 1000 1150 1500 1600 CG21000L  175-7287 AG Line Voltage  DC Breakdown  Impulse Breakdown  Impulse Breakdown  Mftrs.  Order
=3 1200 1500 1800 1800 2000 CG31.5L  181-5483 W0 Min.  Typ. Max. @ 100v/us (V) @ 1Kvjus (V) ListNo. ~ Code
C_Q 2000 2500 3000 3200 3500 CG325L  181-5484 120 230 285 340 500 550 AC120L 175-7278
(7] Parts ending L = Straight Leads, LS = Shaped Leads, MS = Surface Mount (LSN = Straight Leads, 240 480 600 720 1100 1200 AC240L 175-7279
Qo different DC Breakover Voltage Limit, see datasheet for more details) 547656
547670 Price Each
g) Price Each Mits. List N Order Cod rice
© Mftrs. List No. Order Code ACEOLIS 0 1;58;2708:
© CG75L 17572800 -
- CG75MS =0 181-5471@ AC240L 175-7219
(2} CGI0L 175-7281@ . .
S CGIOLSN (T30 181-54720 SL1011A/B, SL1021A/B, SL1024A/B % Littelfuse
CG590L (=0 181-54730 and PMT8 Series
CG590MS =W 181-5474@ Semitron
0G2145L 175-72820
CG2145MS [T 181-5475@
£G2230L 175-7284@
CG2230LSN =1 181-5476@
£G5230L =T 181-5479@
£G2250L 161-20650
CG2230MS =T 181-5478@
0G2350L (=T 181-5480@
CG2470LSN D= 181-54810 SL1011 SL1021/1024 & PMT8
0G2470L 175-72850 Feautres: PMTS:
CG2600L 17572860 @ Low insertion loss @ Telecom network interfaces
CG2800L =T 181-54820 @ Excellent response to fast rising transients @ Telephone line cards
CG21000L 175-7287@ @ Ultra low capacitance @ Repeaters
CG31.5L =0 181-5483@ Applications: @® Modems
0G32.5L =0 181-5484@ @ Broadband equipment @ Line test equipment

@ ADSL equipment
@ XDSL equipment

Storage and Operating Temp. -40°C to +90°C

DC Sparkover Max Impulse Single Surge
Over 500 000 products available online Voltage (V) Sparkover (V) 8/20 uSec (KA) Mitrs List No. Order Code
90V
72-108 500 5 SL1011A090A 181-5448
72-108 500 10 SL1011B090A 181-5449

1116 ROHS

@ Compliant
A Non-compliant
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DC Sparkover Max Impulse Single Surge Price Each
90V s Voltage Order Code
72-108 500 10 L1021A090R 181-5450
72-108 500 10 SL1024A090RF 181-5451 150 181-55000
72-108 500 20 PMT809004 181-5452 250 181-5501@
72-108 500 20 PMT809004F 181-5454 350 181-5502@
200V
150-250 500 10 SL1021A200RF 120-0441 . . .
200 Hybrid Arrestor ¥4 Littelfuse @) semitron
195-265 550 5 SL1011A230A 120-0440 bt
184-276 550 10 SL1011B230A 181-5455 14.4 Max o
184-276 450 10 SL1021A230R 181-5456 1
184-276 450 20 SL1021B230R 181-5457
184-276 450 10 SL1024A230RF 181-5458
184-276 450 20 SL1024B230RF 181-5459
184-276 450 20 PMT823004 181-5460
184-276 450 20 PMT823004F 181-5461
250V \ J ]
200-300 600 10 SL1011B250A 181-5462 | -
200-300 500 20 PNITB25004 181-5463 La,0 -
200-300 500 20 PMT825004F 181-5464 i ) _
260V @ Incorporates gas discharge tube technology and transient voltage suppressor diodes
210-310 550 10 SL1021A260R 121-9727 @® No extra componentcost
210-310 550 20 SL1021B260R 181-5466 @ Combines high current handling with fast response
350V @ Compatible with most GDT connection systems
280-420 800 5 SL1011A350A 181-5467 @ Suitable for most telecom and electronic applications
280-420 700 10 SL1021A350R 181-5468 Alternating discharge current 5A Impulse discharge current 5A
Insulation resistance 1x10%Q  Capacitance 200pF max
320-480 850 10 SL1021A400R 181-5469 Nominal DC Sparkover  Max Impuise
Voltage (V) Voltage (V) Sparkover (V) Holdover (V) Mftrs List No.  Order Code
400-600 990 s encin with o — Wit Faisare, OO0 181-5470 200V 140-250 250 120 SL1122A200 1200442
9 - 230V 184-276 135 SL1122A230  181-5447
204214 o122 'U
Mitr Price Each _ _ o
List No. Order Code Nominal Price Each 79
Voltage Order Code 2
oV 200V 120-04420 é
SL1011A090A 181-5448@ 230V 18154070 o
SL1011B090A 181-54490 o
SL1021A090R 181-54500 . . o 3
SL1024A090RF 181-5451@ Gas Discharge Tube % Littelfuse S
PMT809004 181-54520 SL1026 Series o
PMT809004F 181-5454@ — T The SL1026 Series is a heavy-duty tran- ¢=D
200V —g‘}“f sient suppresser using Gas Plasma tech- =]
= nology. In response to transients that ex- ;;,"
SL1021A200RF 120-04410 N{ ceed the device’s breakover voltage, the
230V . device changes from a very high impedance state to a low
SL1011A230A 120-04400 . A impedance state to conduct harmful current away from the
SL1011B230A 181-5455@ > protected system. The SL1026 is designed to protect electri-
SL1021A230R 181-5456@ cal and electronic equipment such as communications, con-
SL1021B230R 181-5457@ trol and railway systems.
SL1024A230RF 181-5458@ @ 55 kA surge capability (single shot) tested with @ 40 kA surge capability (repetitive) m
SL1024B230RF 181-54590 8/20uS pulse as defined by IEC 61000-4-5 =
PMT823004 181-5460@ Isnsulation resti%t/a;a:e 0 28 (:3\9 at 100 Volts gapacti‘tant_:re <4T)g(.:5tpf, 1%—120 0 Volts Bias @)
_ urge curren LLSEC X perating Temp - 0+ &
PMT823004F 181-5461@ 10270 -
250V Price Each =
SL1011B250A 181-54620 Voltage Order Code C_Iz
PMT825004 181-5463@ 275 18154070 (7))
PMT825004F 181-5464@ 400 18154980 Q0
260V 700 181-5499@ »
SL1021A260R 121-9727@ 'cC;
SL1021B260R 181-5466@ -
- Surge Protection - ESD Suppressors - ?B
SL1011A350A 181-5467@ Bourns 8
SL1021A350R 181-5468@ Surge Protector BOURNS' g
400V P500/P850-G
SL1021A400R 181-5469@
Features
500V @ Extremely high speed per-
SL1021A500R 181-5470@ formance
@ Blocks high voltages and
. . o currents
Gas Dlscmr_ge Tube % Littelfuse @ Simple, superior circuit protection
PMT3(31 0) Series Applications
@ POTS linecards
Littelfuse three electrode PMT3(310) series GDTs are de- @ VolIP equipment
, signed primarily to protect telecommunications equipment @ \Voice and data combo linecards
/%‘ requiring simultaneous crowbar action of two signal lines. @ Gateways
> 4 GDTs function as switches; dissipating a minimum amount @ Cable and DSL modems
of energy and can handle much higher currents than other Operating temperature range -40°C to +85°C
types of transient voltage protection. Vimp (Maximum protection voltage) - P500-Gxxx-WH 500V
@ Rugged ceramic-metal construction x‘m" ('\g%)ggmém prs\t,ffﬂon voltage) - PB50-Grao- WH §§8¥
@ Low capacitance (<1.5 pF) Vi - P850-Gioo-WH 450V
DC Breakdown DC Voltage Impulse Breakdown Mftrs. Order :"" gxg;ggw: ;gg mﬁ
Min. Typ. Max. @ 100v/us (V) @ 1Kv/us (V) List No. Code ® 533973
120 150 180 500 650 PMT3(310)15004  181-5500 Mitrs. Price Each
200 250 300 600 700 PMT3(310)25004  181-5501 )
280 350 420 900 1000 PMT3(310)35004  181-5502 List No. Order Code
610271 P500-G120-WH  170-2016@

P500-G200-WH  170-2017@
P850-G120-WH  170-2018@
P850-G200-WH  170-2019@

For latest prices and stock information, please visit the website at www.elementi14.com 1117
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Surge Protector
€650/C850

Applications

Protection - ESD Suppresso

Bourns - continued

@ Combo voice / xDSL linecards

@ \oice linecards

Features

@ Extremely high speed per-
formance

@ Blocks high voltages and

currents

@ Simple, superior circuit protection

@ Process control equipment
@ Test and measurement equipment

@ NDF, primary protection modules @ General electronics

ESD Suppressor
S0T23

¥ Littelfuse

@ Ultra-low capacitance

@ Low leakage current

@ Fast response time

@ 2-lines of protection

@ Bi-directional

@ Withstands multiple ESD strikes

e

@ Compatible with pick-and-place processes

Operating temperature range -40°C to +85°C

Vimp (Maximum protection voltage) - C650-xxx-WH 650V
Vimp (Maximum protection voltage) - C850-xxx-WH 850V
Vims - 0650-xxx-WH 300V
Vims - C850-xxx-WH 425V
lop - Cx50-100-WH 100 mA
ID - Cx50-180-WH 180 mA
lop - Cx50-260-WH 260 mA
534008
Mftrs. Price Each
List No. Order Code
£650-100-WH 170-2020@
$650-180-WH 170-2021@
£650-260-WH 170-2022@
($850-180-WH 170-2023@
($850-260-WH 170-2024@

Surge Protector
P650/P850-U

@ Gb Ethernet port protection @

Operating temperature rai

nge

Features
@ Extremely high speed perform-

BOURNS'

e

ance

@ Blocks high voltages and currents

@ Very high bandwidth; GHz compatible
Applications

@ Mb Ethernet port protection

Isolated and floating interfaces
-40°C to +85°C

Vimp (Maximum protection voltage) - P650-Uxxx-WH 650V
V‘mp (Maximum protection voltage) - P850-Uxxx-WH 850V
,ms - P650-Uxxx-WH 300V
,ms - P850-Uxxx-WH 425V
- Pxxx-U180-WH 180 mA
IDp - Pxxx-U260-WH 260 mA
534010
Miftrs. Price Each
List No. Order Code
P650-U180-WH 170-2025@
P650-U260-WH 170-2027@
P850-U180-WH 170-2028@

urge Protection - ESD Suppressors -

Littelfuse

Operating temperature -65°C to +125°C Clamping voltage 150V
Voltage rating d.c. 24V Max.
Case Leakage Capacitance
Size Current (pF) Mftrs. List No. Order Code
S0T-23 <1nA 0.055 PGB102ST23WR 175-7241
547642
Order Multiple=5 Price Each
Order Code
175-71241@
Surge Protection - ESD Suppressors -
Murata
Noise Suppression @
mnovatorin Electronics

*>

@ ESD protection of high-speed data lines

@ Low capacitance

@ Operating Temp Range: -40 to +85°C

No. of Voltage Capacitance
Channels  Rating (V) (pF) Mftrs. List No. Order Code
1 15 0.05 LXES15AAA1-017 179-7020
2 6 0.55 LXES1TBAA2-013 179-7021
4 6 0.5 LXES2TBBB4-028 179-7022
4 6 0.55 LXES2SBAA4-016 179-7023
4 6 1 LXES2SBAA4-026 179-7024
4 6 13 LXES1TBAA4-005 179-7026
6 6 0.25 LXES4XBAAG-027 179-7027
605387

Order Multiple=10 Price Each

Channels  Order Code

1 179-70200

2 179-7021@

4 179-70220@

4 179-7023@

4 179-7024@

4 179-7026@

6 179-7027@

Surge Protection - ESD Suppressors -
Panasonic

ESD Suppressors

*>

@ ESD protection of high-speed data lines

@ Low capacitance
@ Good ESD suppression characteristics
@ Good ESD withstanding

Operating temperature
Voltage rating a.c.

Panasonic

ideas for life

s i

-55°C to +125°C
15v

ESD Suppressor WA Littelfuse
0603
SN & @ Ultra-low capacitance
- @ Low leakage current
H AL @ Fast response time
z 5 N ' _ @ Single line of protection
- .*_,, % @ Bi-directional
-m Tw @ Withstands multiple ESD strikes
o o © R ‘n @ Compatible with pick-and-place processes
= & &
Operating temperature -65°C to +125°C ~ Case Leakage Capacitance )
Voltage rating d.c. 24V Max. Size  Current (pF) Mitrs. List No.  Order Code
Clamping voltage 150V 0603 <1nA 0.055 PGB1010603MR 175-7240
546289
Order Multiple=5 Price Each
Order Code
175-72400

Clamping voltage 100v
Peak voltage 500V
Case Rated Current Capacitance
Size Max. (mA) (pF) Mftrs. List No. Order Code
0402 1 0.05 EZAEG2A50AX 129-2691
0603 2 0.1 EZAEG3A50AV 129-2692
452168
Case Price Each
size Order Code
0402 E1131129-2691@
0603 E11129-26920
FREE technical support
Our trained engineers are here to help!
@ See inside front cover
@ See inside front cover
«Av» www.element14.com
O

For free legislation advice visit www.global-legislation.com
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Surge Protection - Varistors - AVX Ml =S I
orking rice tacl
v
‘Transguard’ MLV - Surface Mount FAV/X Voltage (V) Order Code
R\ 0201 case size L=0.6 % 0.03, W=0.3 + 0.3, H=0.15 max. 0805 Case Size
0402 case size L=1+0.1, W=0.5 + 0.1, H=0.6 max. 18 SI1130-19290
0603 case size L=1.6+0.15, W=0.8 + 0.15, H=0.9 max. 26 EI171130-1930@
0805 case size L=2.0 + 0.2, W=1.25 p£ 0.2, H=1.02 max. 2 E130-1931@
1206 case size L=3.2+0.2, W=1.6 £ 0.2, H=1.02 max.
1210 case size L=3.2 £ 0.2, W=2.49 £ 0.2, H=1.7 max. 30 BT 13019320
Supplied on 8mm embossed tape 1206 Case Size
@ Ultra compact high energy multilayer transient 56 SI1130-1933@
suppressors in four popular SMD case sizes 5.6 E11118-9317@
@ Provides an ultra fast clamping time of less than 14 EI1118-9318@
1ns for all low voltage DC applications. 14 E1118-9319@
Clamping 18 130-1938@
Break- Voltage Peak  Transient 18 E131118-93200
Working down Max.  Current  Energy
Voltage, Voltage,  8/20us  Max. Max. Capa- 26 SIE1118-93210
Vi Vg Ve 8/20us 10/1000us citance Order 30 E1118-93220
V) _ V) V) (A Eprw() nF Mitrs. List No. Code 38 EIT21138-0919@
0201 Case Size 48 E1130-19420
5.6 10-156 35 2 0.01 15 VC020105T150WP 177-1422 56 S151138-002000ET
5.6 10-156 35 4 0.01 33 VC020105T330WP 177-1423
5.6 10-156 35 5 0.01 50  VC020105T500WP 177-1424 1210 Case Size
5.6 10-156 35 5 0.01 100 VC020105T101WP 177-1426 18 EI118-9324@
0402 Case Size E11165-8894@
5.6 76-93 155 20 0.05 0175 VC040205X150WP 130-1916 X AL
18 229-28 40 20 0.05  0.065 VC040218X400WP 130-1918 EI165-68950 M
0603 Case Size
\/
36 40-55 10 30 0.1 15 VCO60303A100RP 118-9308 VC32 Series FAV/XS
5.6 76-93 15.5 30 0.1 1 VC060305A150RP  118-9309
9 11-14 20 30 0.1 0.55 VC060309A200DP 130-1919 @ Surface mount single layer varistors
14 16.5-203 30 30 0.1 0.5  VCO60314A300RP  118-9310 @ Higher voltage ratings and transient energy ratings
18 229-280 40 30 0.1 0.275 VC060318A400RP 118-9312 than typical MLVs
26 31-379 58 30 0.1 0.155 VC060326A580DP  130-1920 @ Replacement for radial MOVs
30 37-46 65 30 0.1 0.125 VC060330A650DP 130-1921 o A ) ) )
0805 Case Size @ Applications include electric meters, industrial equip-
ment, mains PSUs, telecommunications and con-
3.6 40-55 10 40 0.1 1.775 VC080503A100DP 118-9313 sumer electronics
5.6 76-93 155 40 0.1 1.1 VC080505A150DP 118-9314
5.6 71-87 15.5 120 0.3 2.75 VC080505C150DP 118-9315 Operating temperature -5510 125°C  Dimensions (LxWxH) 8.51x5.26 x 2.03mm
14 165-203 30 40 0.1 0.43  VC080514A300DP 118-9316 V, Vi Transient Peak Capacitance Order
h5 159-194 30 120 03 0.9 VC080514C300DP  130-1927 Vs Voo (A) Nominal Energy (J) Current (A)  (pF) Mirs. List No. Code
18 5 50 30 01 80  VCOSLCT8ASO0DP  165-8893 175 225 455 270 15 200 135 VC32M01750kBG  125-1563
26 305-373 58 100 03 025 VC080526C580DP 130-1931 230 300 595 360 20 200 100 VC32M00231KBG  125-1564
30 ) 37-46 65 30 01 0.09  VC080530A650DP  130-1932 250 330 650 390 21 200 90 VC32M00251KBG  125-1565
1206 Case Size 275 368 710 430 23 200 80 VC32M02750kBG  125-1566
5.6 71-87 155 150 0.4 3 VC120605D150DP 118-9317 451428
14 165-203 30 40 0.1 0.6 VC120614A300DP 118-9318 Price Each
14 159-194 30 150 0.4 1.4 VC120614D300DP 118-9319
18 229-28 40 30 0.1 0.15 VC120618A400DP 130-1938 Order Code
18 225-275 40 150 0.4 1 VC120618D400DP 118-9320 All Values ®
26 305-37.3 58 120 0.4 0.55 VC120626D580DP 118-9321
30 36.0-450 65 120 0.4 0.5 VC120630D650DP 118-9322 / \v b’ (
38 423-517 77 200 1.1 0.35 VC120638N770DP 138-0919 Multiouard MLV Arr A
48 56 - 68 100 100 0.4 0.225 VC120648D101DP  130-1942 ultiguard ays AL
56 612-748 110 100 07 018 VC120656F111DP 138-0920 2 & 4 Elements
121 i . .
18*0 pse e 215-265 39 500 15 3.1 VC121018J390DP  118-9324 : AVXs  Transient Voltage Suppression
30 3%69-451 67 280 12 1850 VC121030HG20DP 165-8894 $ é{e"c“iﬂo’;ﬁazﬁcau"if;ess sixtrends in todays m
60 68.4-83.6 120 250 15 400 VC121060J121DP  165-8895 . .
*Withstands 24.5V dc for 5 minutes (automotive applications) . @ Mandatory ESD protection
204019 @ Mandatory EMI control
Order Multiple=5 e @ Signal integrity improvement
Working Price Each P @ PCB downsizing
Vol v Order G @ Reduced component placement costs
oltage (V) rder Code @ Protection frominduced slow speed transient voltages
0201 Case Size and currents
5.6 (=T B 177-14220 AVXs MultiGuard products offer numerous advantages,
56 =0 5 177-14230 which include a faster tum-on-time (<1nS), repetitive
56 &0 EE 17714240 strike capability, and space savu:gs. In some cases, Multi-
6 I B 1771426 Guard consumes less than 75% of the PCB real estate
- -14260 required for the equivalent number of discrete chips. This
0402 Case Size size advantage coupled with the savings associated with
5.6 E1130-1916@ placing only one chip, makes MultiGuard the TVS component of choice for ESD protection of
18 130-1918@ 1/0 lines in portable equipment and programming ports in cellular phones. Other applications
) include differential data line protection, ASIC protection and LCD driver protection for portable
0603 Case Size comouting devices
36 SI11118-9308@ puing cevices.
: Element Working Breakdown Clamping Peak  Transient
56 EI1118-93090 Voltage (V) voltage (V) voltage (V) current (A) energy (J)  Mfrs. ListNo.  Order Code
9 130-1919@ 2 56  68t103 175 20 50  MG042S05X150DP  756-8690
14 E75118-93100 2 18 20.4 10 28 42 20 50  MGO42L18V500RP 756-8703
18 SE115-93128 4 56 761093 155 20 0.05 MG064S05A150DP 474-2072
339460
26 EIT1130-1920@ c brice Each
30 S1E1130-19210 ase rice kac
0805 Case Si Elements ~ Size Order Code
ase olze
26 ENTICr 2 0405 EI1756-8690@
2 0405 EI1756-8703@
56 ElE118-93140 4 0612 EI[1474-20720
5.6 EI1118-9315@
9 EI11130-1924@
14 EI1118-9316@ M
14 EIT130-1927@
18 EIT71130-1928@

For latest prices and stock information, please visit the website at www.elementi14.com
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H H Trans  Peak  Varistor Max
Surge Protectlon_ Varistors - AVX M AC  Engy Suge Vot Clamp.
continued Op. (2ms) Current W1mA)  Voltage  Toler.Vv
olt. olt. us m o rs List No. rdaer Coae
. Volt. (V) Volt. (J) 8/20usA (V) VA (1mA) %  Mftrs List N Order Cod
‘Transguard’ /,‘\\v”A( 0805 Case Size
ARIOCEAGROLP COMPRY 25 3103 80 429 67@1A  +10%  B72510T250K62 883-2536
30 38 03 80 517 77@1A  +10% B72510T300K62 883-2544
S— - 1206 Case Size
4 55 03 150 96 17@1A  +20%  B72520T40M62 883-2552
[ 8 04 200 13.2 25@1A  +20%  B72520T60M62 883-2560
_ _ L o P . 8 1105 200 1725 30@1A  #15%  B72520T80L62 883-2579
L=4.32 (446-762=4.83), Dia.=2.54 (446-762=3.56), Lead length=30min, Lead dia.=0.5 1 1405 200 198 33@1A  £10%  B72520T110K62 883.2587
@ Ultra compact high energy multilayer transient suppressors providing an ultra fast 14 18 05 200 242  38@1A  +10%  B72520T140K62 883-2595
clamping time of less than 1ns for all low voltage DC applications. 17 2206 200 297 44@1A  +10%  B72520T170K62 883-2609
Operating t ture: -55° C 1o +125° C 20 26 07 200 363 54@1A  +10%  B72520T200K62 883-2617
perating temperature: - o+ 25 311 200 429 65@1A  +10% B72520T250K62  883-2625
Break- Clamping  Peak  Transient 30 38 141 200 517 77@1A  £10%  B72520T300K62 883-2633
Working down Voltage  Current Energy 35 45 04 100 616 90@1A  +10% B72520T350K62 883-2641
Voltage, Voltage, ~ Max. Max.  Max. Capa- Induc- 40 56 05 100 748 110@1A +10%  B72520T400K62 883-2650
Vam Vs 8/20us, Vi 8/20us, 10/1000us citance tance 50 65 06 100 902 135@1A +10%  B72520T500K62 883-2668
(V) () v) Ib(A) Emw() nF  nH  Mftrs. ListNo.  Order Code 60 85 07 100 110 165@ 1A  +10%  B72520T600K62 883-2676
56  76-93 155 40 0.1 11 15  VA100005A150D 131-6523 1210 Case Size
56  7.1-87 155 150 0.4 2.8 35 VA100005D150D 131-6524 4 55 04 250 9.6 17@25A +20%  B72530T40M62 883-2684
14 16.5-20.3 30 40 0.1 05 35 VA100014A300D 131-6525 6 8 07 300 132 25@25A +20%  B72530T60M62 883-2692
14 15.9-19.4 30 150 0.4 14 35 VA100014D300D 131-6526 1" 14 12 400 198 33@25A +10% B72530T110K62 883-2714
18 229-28 40 40 0.1 035 35 VA100018A400D 131-6528 20 26 1.9 400 363 54@25A +10%  B72530T200K62 883-2749
18 225-27.5 40 150 0.4 1 3.5  VA100018D400D 131-6529 25 31 17 300 429 65@25A +10%  B72530T250K62 883-2757
26 30.5-37.3 58 120 0.4 0.55 35 VA100026D580D 131-6530 30 38 2 300 517 77@25A +10%  B72530T300K62 883-2765
60 67-83 120 300 2 04 35 VA200060K121D 131-6531 35 45 2 250 616 90@25A +10%  B72530T350K62 883-2773
204271 60 85 2 200 110 165 @2.5A +10%  B72530T0O600K062  883-2803
; i 1812 Case Size
Work Price Each
orking rice kac 4 55 08 500 8  17@1A  +20% B72580V0040M0G2 168-8742
Voltage (V) Order Code 6 8 1 500 11 25@1A  +20%  B72580V0060MO062  168-8744
o 56 131-6523@ 14 18 23 800 22 38@1A  +10% B72580V0140K062  168-8748
Q 56 131-65240 17 22 27 800 27 4 @1A  +10% B72580V0170K062  168-8750
(/)] : 20 26 3 800 33 54@1A  +10% B72580V0200K062  168-8752
(.} 14 131-6525@ 25 31 37 800 39 65@1A  +10% B72580V0250K062  168-8755
< 14 131-6526@ 30 38 42 800 47 77T@1A  +10%  B72580V0300K062  168-8757
® 18 131-65280 2220 Case Size
(@) 18 131-65290 6 8 36 1200 1 25@1A  +20%  B72540V0060M062  168-8745
o 2% 131-6530 1 14 54 1200 18 3B3@1A  +10% B72540V0110K062  168-8747
3 -63300 14 18 58 1200 22 3B@1A  +10% B72540V0140K062  168-8749
o 60 131-6531@ 17 22 72 1200 27 4 @1A  +10%  B72540V0170K062  168-8751
o 20 26 78 1200 33 54@1A  +10%  B72540V0200K062  168-8754
3 = A 25 3196 1200 39 65@1A  +10%  B72540V0250K062  168-8756
) urge Protection - Varistors - Epcos 30 3 12 1200 47  77@1A  +10% B72540V0300K062  168-8758
= A 386505
Ty SMD Varistors— MLV Standard Series o Price Each
Epcos Case Size Order Code
‘o ® Suitable for ESD protec- 0402 All Values @
5 tion 0603 All Values ®
g . @ Surge currents up to 0805 All Values ®
[ ] 1Bizdtilr(zaé-\tional clamping 1206 All Values @
h X RL]
m § O @ Case sizes ranging from 0603 to 1210 1210 All Values @ EIN
= i A 1812 All Values ®
—C) ) i FREE Re-reeling service. Only buy what you need and improve assembly efficiency.
M For more information visit local website
= )
D Trans  Peak  Varistor ~ Max . . 2
a Max. AC Energy  Surge Volt  Clamp. SI0V Metal Oxide Varistors — Surface Mount ;‘-
Op. (2ms)  Current W 1mA) Voltage Toler.Vv EPCOS
Qo Volt. (V) Volt. (J) 8/20usA (V) VA  (1mA) % Mftrs List No. Order Code @ Surface mount Metal Oxide
(4} 0402 Case Size ‘W Varistors
C 4 5.5 7.5mJ 20 10 24@1A +20%  B72590T0040M060  168-8759 i @ Popular surface mount case
% 11 14 75mJ 20 184 35@1A +10%  B72590T0110S160  168-8760 g S sizes
14 16 10mJ 20 235 46@1A  +15%  B72590T0140L060  168-8761 P ; -
= o : ilver palladium terminations up to 1210
% [1];03 o 185?1& 10mJ 20 32 59@1A +25%  B72590T0170S160  168-8762 ‘& 0 case size, tinned copper above
2 4 55 01 30 96 19@1A +20%  B72500T40M60 883-2374 B c B
o 6 8 01 30 132 27@1A +20%  B72500T60M6E0 883-2382 >
S 7 9 01 30 15 30@1A +20%  B72500T70M60 883-2390
11 1402 30 198 35@1A +10%  B72500T110K60 883-2412 A A
14 18 0.2 30 242 40@1A +10%  B72500T140K60 883-2420 Case Size A B C D D
17 22 02 30 297 46@1A +10%  B72500T170K60 883-2439 3205 35 28 45 104
20 26 02 30 363 56@1A +10%  B72500T200K60 883-2447 1032 35 28 65 124
25 31 03 30 429 67@1A +10%  B72500T250K60 883-2455 . ' P’ ) ’ var 1' "
0805 Case Size rans eal aristor ax
4 55 01 100 96 19@1A +20%  B72510T40M62 883-2463 Max AC ey e e
6 8 02 120 132 27@1A +20%  B72510T60M62 883-2471 p.  (2ms) Cuent Vv(imA) Voltage  TolerVv .
8 102 120 1725 33@1A +15%  B72510T80LE? 8832480 Volt. (V) Volt. () 8/20usA (V) VA (1mA) % Mitrs List No. Order Code
il 1402 120 198 35@1A +10%  B72510T110K62 883-2498 3225 Case Size
14 18 03 120 242 40@1A +10%  B72510T140K62 883-2501 130 170 4.2 400 205 340 @5A +10%  B72650M131K72  995-8509
17 22 03 120 297 46@1A +10%  B72510T170K62 883-2510 175 225 56 400 270 455 @ 5A  £10%  B72650M171K72  995-8517
20 2 03 80 363 56@1A +10%  B72510T200K62 883-2528 275 350 86 400 430 710 @5A +10%  B72650M271K72  995-8533
4032 Case Size

175 225 13 1200 270  455@10A  #10%  B72660M171K72  995-8550

230 300 17 1200 360 595@10A  #10%  B72660M231K93  995-8568

275 350 21 1200 430  710@10A  #10%  B72660M271K72  995-8584
204133

Price Each
Case Size Order Code
3225 All Values ®
4032 All Values ®

I Over 500 000 products available online -

1120 ROHS 2 Noncompiiant For free legislation advice visit www.global-legislation.com



Technical portal and online community for Design Engineers - www.element14.com 121

7 A 9mm Disc (Nominal Diameter)
SMD Varistors Arrays E’I’COS Lead Pitch Disc Disc Disc Lead
o ) Mftrs. List No. (offset) Dia. W H L D
@ Bidirectional protection B7220750110K101-40 5 9 3541 115 30 06
® Lowlcapac[tancq Transient Peak Transient
® No signal distortion ) Vaws Voo Vypmy  Energy (J) Current (A) Mitrs. List No. Order Code
@ Suitable for lead-free soldering o140 18 0.8 250 B7220750110K101 100-4338
14 18 2 0.9 250 B7220750140K101 100-4369
17 22 27 11 250 B7220750170K101 100-4339
25 31 39 16 250 B7220750250K101 100-4370
30 38 47 20 250 B72207S0300K101 100-4350
35 45 56 25 250 B7220750350K101 100-4373
40 56 68 3.0 250 B7220750400K101 100-4291
50 65 82 42 1200 B72207S0500K101 100-4312
60 85 100 48 1200 B72207S0600K101 100-4285
75 100 120 59 1200 B7220750750K101 100-4310
115 150 180 8.4 1200 B7220750111K101 100-4380
’ 130 170 205 95 1200 B7220750131K101 100-4292
T Peak  Varist M
e vt Clam 175 25 20 130 1200 B72207S0174K101  100-4388
Max. AC Energy  Surge Volt Clamp.
230 300 360 17.0 1200 B7220750231K101 100-4307
Op. (2ms)  Current W 1mA)  Voltage
Vot (v) Vol (m)) 820usA (V) VA MirsListNo. Order Code 250 320 %90 190 1200 B72207S0251K101  100-4276
2Fold Aray - 0405 Case Size 275 350 430 21 1200 B7220750271K101 100-4361
- - 300 385 470 23 1200 B7220750301K101 100-4364
17 210 10 40 S0@1A  BT2762A21705160  168-8764 420 560 680 320 1200 B7220750421K101 100-4332
4-Fold Array - 0612 Case Size 460 615 750 32.0 1200 B72207S0461K101 100-4340
17 2 75 30 40 50@1A  B72724A2170S162 168-87:‘;3BH AC Price Each
Price Each \1/:)Itage :)l;:e;;o::
Case Si Order Cod :
Ot et a—
5 — ° 17 100-43390
0612 168-87630 25 10043700
. ) " 30 100-43500 0
Metal Oxide Varistors ’;'-_ 35 100-43730 o
@ The voltage dependent characteristics enable Epcos 40 100-4291@ (3
varistors to protect against high transient 50 100-4312@ <
voltage spikes 60 100-4285@ ®
@ The varistor impedance changes to a low 75 100-43100 (@)
o \l/]:ilue clam_pin(? ‘[[r;g&ransienttgasafe level 115 100-43800 g
recognised, CSA approve 120 10042920 E
Tolerance: +10% Operating Temperature: -40° C to +85° C 175 100-4388@ o
7mm Disc (Nominal Diameter) 230 100-4307@ =]
Lead Pitch  Disc Disc Disc  Lead 250 100-4276@ g
Mftrs. List No. (offset) Dia. w H L D 275 100-4361@ ¢,;,..
SIOV-B72205$$111I.(1(1)1-40 N 5 7 3541 95 30 06 300 10013628
ransien eak lransien
Vaws Voo Ve EMeray () Current (A) Mits. List No. Order Code 420 100-43320
EAEV T 03 100 B722055110K101 100-4348 460 100-43400
14 18 22 0.4 100 B7220550140K101 100-4303 ) .
17 22 27 05 100 B7220550170K101 100-4334 10mm Disc (Nominal Diameter)
20 26 33 0.6 100 B7220550200K101 100-4308 LeadPitch  Disc  Disc Disc Lead
2% 31 39 0.7 100 B7220550250K101 100-4277 Mirs. List No. (offset) Dia. D H L Dia
30 38 47 0.9 100 B7220550300K101 100-4279 m
B e s » 100 B7920580350K101 100425 B72210P2271K101-40 75 12 5984 16165 25 08 =
40 56 68 13 100 B7220550400K101 100-4330 Transient  Peak Transient ®)
50 65 82 1.8 400 B72205S0500K101 100-4313 Vaws Voo Vuime  Eergy (J) Current (A) Mftrs. List No. Order Code -
75 100 120 25 400 B7220550750K101 100-4343 275 350 430 60 3500 B72210P2271K101 178-1925 M
95 125 150 3.4 400 B7220550950K101 100-4341 300 385 470 65 3500 B72210P2301K101 178-1926 =
115 150 180 34 400 B7220550111K101 100-4345 320 420 510 72 3500 B72210P2321K101 178-1927 @
130 170 205 4.2 400 B7220550131K101 100-4315 385 505 620 82 3500 B72210P2381K101 178-1928 &
150 200 240 49 400 B7220550151K101 100-4329 420 560 680 87 3500 B72210P2421K101 178-1929
175 225 270 56 400 B7220550171K101 100-4344 460 615 750 92 3500 B72210P2461K101 178-1930 Q0
230 300 360 7.2 400 B7220550231K101 100-4353 ) o
250 320 390 8.2 400 B7220550251K101 100-4290 Vims Price Each c
275 350 430 8.6 400 B7220550271K101 100-4358 ) Order Code o
300 385 470 96 400 B7220550301K101 100-4399 No)
385 505 620 135 400 B7220550381K101 100-4366 275 UET 17619250 =
420 560 680 14 400 B7220550421K101 100-4317 300 [TET 178-1926@ =
460 615 750 18 400 B7220550461K101 100-4346 320 =T 178-1927@ 1)
AC Price Each 385 =T 178-1928@ (@]
420 =0 178-1929@ S
Voltage Order Code
11 100-43480 460 =0 178-19300
14 100-4303@ 12mm Disc (Nominal Diameter)
17 100-43340 LeadPich  Disc  Disc  Disc  Lead
20 100-4308@ Mrs. List No. (offset) Dia. w H L D
25 100-4277@ B7221080110K101-40 75 125 4148 15 30 08
30 100-4279@ Transient Peak Transient
35 100-4295@ Vs Voo Vygmey  ENETOY () Current (A) Mitrs. List No. Order Code
m 100-43308 o s 17 500 B7221080110K101 100-4328
14 18 2 2 500 B72210S0140K101 100-4296
50 100-4313@ 17 22 27 25 500 B7221080170K101 100-4309
75 100-4343@ 20 26 33 3.1 500 B72210S0200K101 100-4320
% 100-4341@ %5 31 39 37 500 B72210S0250K101 100-4274
30 38 47 44 500 B72210S0300K101 100-4351
115 100-43450 35 45 56 5.4 500 B7221050350K101 100-4286
130 100-4315@ 40 56 68 6.4 500 B72210S0400K101 100-4298
150 100-43290 50 65 82 8.4 2500 B72210S0500K101 100-4278
. 75 100 120 12 2500 B72210S0750K101 100-4326
175 100-4344@ 95 125 150 15 2500 B72210S0950K101 100-4322
230 100-4353@ 115 150 180 18 2500 B72210S0111K101 100-4381
250 100-42900 130 170 205 19 2500 B7221080131K101 100-4288
275 100-43580 140 180 220 22 2500 B7221080141K101 100-4386
300 10043990 150 200 240 24 2500 B7221080151K101 100-4297
175 225 270 28 2500 B7221080171K101 100-4342
385 100-4366@ 230 300 360 36 2500 B72210S0231K101 100-4354
420 100-4317@ 250 320 390 38 2500 B7221080251K101 100-4355
260 100-43260 275 350 430 43 2500 B7221080271K101 100-4390
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Surge Protection - Varistors - Epcos - Ccn oror o Price Each
= oltage rder Code
ntin
continued 11 100-4324@
Metal Oxide Varistors - continued ;3 mgz;’
. . A -4306@
10mm Disc (Nominal Diameter) - continued 25 10043400
Transient Peak Transient 30 100-4371@
Vams Voo Vyiama  Energy (J) Current (A) Miftrs. List No. Order Code N
300 385 470 47 2500 B7221050301K101 100-4365 % 100-43749
320 420 510 50 2500 B7221050321K101 100-4337 40 100-43750
385 505 620 40 2500 B7221050381K101 100-4398 50 100-4376@
420 560 680 45 2500 B7221050421K101 100-4299 60 100-4377@
460 615 750 50 2500 B7221050461K101 100-4283 7 10043730
AC Price Each 95 100-4379@
Voltage Order Code 115 100-4382@
11 100-4328@ 130 100-4385@
14 100-4296@ 140 100-4333@
17 100-4309@ 175 100-4327@
20 100-43200 230 100-4389@
25 100-4274@ 250 100-4356@
30 100-4351@ 275 100-4362@
35 100-4286@ 300 100-4391@
40 100-4293@ 320 100-4318@
50 100-4278@ 385 100-4367@
75 100-4326@ 420 100-43680
95 100-43220 460 100-4273@
115 100-4381@ 20mm Disc (Nominal Diameter)
o 130 100-4288@ Lead Pitch Disc Disc Disc  Lead
(V] 140 100-4386@ Mitrs. List No. (offset) Dia. D H L Dia
& 150 100-4297@ B72220P3271K101-40 10 25 6589 27 25 1
E' 175 100-4342@ Transient Peak Transient
g 2D lissie e i TR Chue) oo iredas
9 250 100-43550 300 385 470 290 12000 B72220P3301K101 178-1939
215 100-43900 320 420 510 320 12000 B72220P3321K101 178-1940
3 300 100-4365@ 385 505 620 320 12000 B72220P3381K101 178-1941
g 320 100-2337@ 420 560 680 320 12000 B72220P3421K101 178-1942
g 285 1004398 460 615 750 370 12000 B72220P3461K101 178-1943
) 420 100-42990 Vrms Price Each
= 460 100-42830 v Order Gode
(7] i T 275 =W 178-1938@
14mm Disc (Nominal Diameter) ot . ; . » 300 &0 178-1939@
ead Pitc isc isc isc ea R
Mftrs. List No. (offset) Dia. D H L Dia g;g g 1;3 12:2:
B72214P2271K101-40 75 16 5985 20205 25 0.8 -
) ) 420 =0 178-19420
Transient Peak Transient
Vams Voo Vyimay  Energy (J) Current (A) Miftrs. List No. Order Code 460 =T 178-1943@
275 350 430 130 6000 B72214P2271K101 178-1931 : oo
m 300 385 470 140 6000 B72214P2301K101 178-1932 21.5mm Disc (Nominal Diameter)
< 320 420 510 150 6000 B72214P2321K101 178-1933 Lead Pitch Disc Disc Disc  Lead
(@) 385 505 620 180 6000 B72214P2381K101 178-1934 Mitrs. List No. (offset) Dia. W H LD
= 420 560 680 190 6000 B72214P2421K101 178-1936 B72220S0110K101-40 10 225 45-5.4 2% 30 1
) 460 615 750 200 6000 B72214P2461K101 178-1937 ) )
E Transient Peak Transient
D Virms Price Each Vaws Voo Vyima  ENergy (J) Current (A) Miftrs. List No. Order Code
¢ U Order Code o2 1 2000 B72220%0140K101  100.4336
10 275 [T 178-19310 172 2 14 2000 B7222050170K101 100-4319
wn 300 =W 178-19320 20 26 33 18 2000 B7222050200K101 100-4325
[ 320 =T 178-1933@ 25 31 39 26 2000 B7222050250K101 100-4284
© 285 C=1178.1930 30 38 47 26 2000 B72220S0300K101 100-4275
© 35 45 56 33 2000 B7222050350K101 100-4321
@ 420 [T 178-1936@ 4 56 68 37 2000 B7222050400K101 100-4316
17} 460 =0 178-19370 50 65 82 27 6500 B72220S0500K101 100-4301
28 _ o 60 85 100 33 6500 B72220S0600K101 100-4280
o 15.5mm Disc (Nominal Diameter) 75 100 120 40 6500 B7222050750K101 100-4302
S5 Lead Pitch Disc Disc Disc  Lead 95 125 150 50 6500 B7222050950K101 100-4304
s, Lt . ofsey D2 W - H LoD i 1m0 25 74 B000 Bro00ISIKI0T  100-4262
B7221450110K101-40 75 165 4149 19 30 08 .
140 180 220 78 8000 B7222050141K101 100-4387
Transient Peak Transient _ 150 200 240 85 8000 B7222050151K101 100-4289
Vaws  Voc VV%hnA) Energy (J) Current (A) Mftrs. List No. Order Code 175 225 270 98 8000 B7222050171K101 100-4352
1114 8 32 1000 B7221450110K101 100-4324 230 300 360 130 8000 B7222050231K101 100-4287
14 18 22 4 1000 B7221450140K101 100-4294 250 320 360 140 8000 B7222050251K101 100-4357
20 26 33 6 1000 B7221450200K101 100-4306 275 350 430 151 8000 B7222050271K101 100-4363
25 31 39 7 1000 B7221450250K101 100-4349 300 385 470 173 8000 B7222050301K101 100-4392
30 38 47 9 1000 B7221450300K101 100-4371 320 420 510 184 8000 B7222050321K101 100-4305
35 45 56 10 1000 B7221450350K101 100-4374 385 505 220 150 8000 B7222050381K101 100-4393
40 56 68 13 1000 B72214S0400K101 100-4375 420 560 680 175 8000 B7222050421K101 100-4394
50 65 82 15 4500 B7221450500K101 100-4376 460 615 750 195 8000 B7222050461K101 100-4272
60 85 100 17 4500 B7221450600K101 100-4377 510 670 820 190 6500 B7222050511K101 100-4395
;g lgg gg gg 3288 g;gg]igggggmg] 1883253 625 825 1000 230 6500 B7222080621K101 100-4397
-~ 204010
115 150 180 30 4500 B7221450111K101 100-4382 )
130 170 205 34 4500 B7221450131K101 100-4385 AG Price Each
140 180 220 36 4500 B7221450141K101 100-4333 Voltage Order Code
175 225 270 46 4500 B7221450171K101 100-4327 1 100-43310
230 300 360 60 4500 B7221450231K101 100-4389
250 320 390 65 4500 B7221450251K101 100-4356 14 100-4336@
275 350 430 71 4500 B7221450271K101 100-4362 17 100-4319@
300 385 470 76 4500 B7221450301K101 100-4391 20 100-43250
320 420 510 84 4500 B7221450321K101 100-4318 2% 10042878
385 505 620 80 4500 B7221450381K101 100-4367
420 560 680 90 4500 B7221450421K101 100-4368 30 100-4275@
460 615 750 100 4500 B7221450461K101 100-4273 35 100-4321@
40 100-4316@
50 100-4301@
60 100-4280@
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Ao Price Each Surge Protection - Varistors - Littelfuse

Voltage Order Code

75 100-43020 CH Series — Metal Oxide Varistors % Littelfuse
95 100-4304@
115 100-4383@ ‘ CH Series transient surge
130 100-42820@ \/ \ suppressors are small, met-
140 100-4387@ \/ . al-oxide varistors (MOVs)
150 100-4289@ ; { | manufactured in leadless
175 100-43520 \/ | chip form. They are intended for use in a variety of
230 100-4287@ (i applications from low voltage DCto qﬁ—line boa(d—
250 10043570 \/ Igyel protection. Thf;se devices, .V.VhICh haye Sig-
nificantly lower profiles than traditional radial lead
275 100-43630 varistors, permit designers to reduce the size and weight and increase the reliability of their
300 100-43920 equipment designs.
320 100-4305@ Operating temperature -55° C to +125° C
385 100-43930 Maximum ~ Maximum Maximum Maximum
420 100-4394@ Continuous ~ Non-repet.  Non-repeti-tive Clamping Typical
460 100-4272@ Working Surge Surge Voltage at 10A Cap
510 100-4395@ Voltage ~ Current (A) Energy (J) (orasnoted) @ 1MHz Order
Vdc Vac  (8/20us) (10/1000p8) (8/20us) pF Mftrs. List No. Code
625 100-4397@ .
0402 Case Size
2 2 1 o : 5 0 veo 175t
Square _Me‘al Oxide Varlslors o 26 20 100 1 68 1100 V33CH8 175-7243
EnergetiQ Q14,020 Series Epcos 3125 100 1 79 900  V39CH8 1757244
38 30 100 1.2 92 800  V47CH8 175-7245
” @ High performance EnergetiQ Series square varistors 45 35 100 14 107 700 V56CH8 175-7247
A Q20 @ Designed to offer maximum protection in @ minimum compo- 56 40 100 15 127 600  V68CH8 175-7248
K275 nent height 102 75 250 2 200 300 V120CH8 175-7249
A @ @ High transient current handling capability 127 9% 250 3 250 250 V1500HS 175-7250
@ Leaded varistors in 14 and 20mm plate sizes 158 115 %0 4 295 200 V180CH8 1757251 U
0048 : ° 175 130 250 4 340 180 V200CH8 175-7252 aQ
@ Tinned copper leads, body epoxy resin coated to UL94V-0 180 140 250 5 360 160 V220CH8 175-7253 73
@® CSA and CECC approved 200 150 250 5 395 150 V240CH8  175-7254 (7}
@ UL recognised 300 230 250 6 595 100 V3B0CH8 175-7255 <
| 330 250 250 7 650 90 V390CH8 175-7256 (1)
369 275 250 8 710 80 V430CH8 175-7257 0
547644 o
Tolerance +10% Operating temperature -40°C to + 85°C Price Each 3
Body Dimensions Height Leaq Dimensioqs Order Code -g
Type H w D above PCB L Dia Pitch &7 All Values ® =1
Q14 Series 165 165 58-6.3 195 30 1.0 10 (1)
Q20 Series 225 165 58-6.3 27 30 1.0 10 . . . 2
Transient Peak Transient ML Series — Surface Mount % I.ltte"“se (7]
Vaws Voo Vvima  ENErgy (J) Current (A) Mftrs. List No. Order Code

@ Transient surge suppressors to pro-

Q14 Series e ! | -
275 350 430 150 8000 B7221400271K101 100-4265 [ tect electronic devices from high
320 420 510 185 8000 B72214Q0321K101 100-4266 voltage transients 8

020 Series @ Manufactured from ceramic which

275 350 430 215 15000 B7222000271K101 100-4267 offers rugged protection, excellent energy absorption
300 385 470 235 15000 B72220Q0301K101 100-4269 and high internal heat disipation m
320 420 510 255 15000 B7222000321K101 100'4271112 @ Chip form eliminates lead conductance which ensures a fast response =
) $11288 @ Low capacitance types do not reduce bandwidth of high speed signal lines o
AC(rms) Price Each @ Designed to fail short circuit when over stressed to protect associated equipment -
Voltage Order Code Operating temperature -55° C to +125° C 2
Q14 Series -~ - NMaximurF VNtl)tminaIt l\clllaximym CFD'-
N aximum aximum on-repeti- oltage ai lamping -_
275 100-42650 Continuous Non-repet. tive 1mA Voltage at  Typical w
320 100-4266@ Working ~ Surge Surge  DCTestCurr.  10A Cap Qo
020 Series Voltage Current (A) Energy (J) Min (or as noted) @ 1MHz Order wn
275 100-42670 Vdc Vac (8/20us) (10/1000us) (V) (V)  (8/20us) pF  Miftrs. List No. Code c
0402 Case Size o]
300 100-4269@ 55 4 20 005 71 108 21 220 V55MLAQ402NR 175-7267 S
320 100-4271@ 55 4 20 005 159 215 39 70 V5.5MLAO402LNR 181-6924 a
9 65 20 005 11 16 30 120 VOMLAO402NR  175-7268 b
. . . A 14 10 20 005 159 215 39 70 VA4MLAO402NR  175-7269 17
Metal Oxide Block Varistors — SIOV Series F 18 14 20 005 22 28 50 40 VIBMLAQ4O2NR 175-7270 o
EPCOS 0603 Case Size =]
- ) 35 25 30 0.1 37 7 13 1270 V3.5MLAOGO3A  161-1979
g?gtkcencrsgg:Ia;e%esyrgpsetg:galfgparr]gch 35 25 30 01 37 7 13 1270 V35MLAOBO3H  175-7272
IStc, metal Oxide varl or hig 35 25 30 01 37 7 13 1270 V3.5MLAOGO3NH 181-6926
power transient suppression. Their resist- 55 4 30 0.1 71 93 175 760 V5.5MLAOBO3H 1757273
ance value decreases with increased volt- 55 4 30 0.1 7193 175 500 V5.5MLAOGO3NH 181-6927
age, thus ‘short-circuiting’ a further rise in 9 65 30 0.1 1 16 255 490  VOMLAO603H 181-6928
overvoltage, safeguarding sensitive elec- 14 10 30 0.1 10 14 345 180 V14MLAO603H  175-7274
B32/840 Stye tronic equipment. UL recognised and CSA 18 14 30 0.1 2 28 50 120 VI8MLAOBO3H  175-7275
2% 20 30 0.1 31 38 60 110 V26MLAOBO3H  175-7276
approved.
. 0805 Case Size
Translent  _ Peak ) ) 35 25 120 03 37 55 10at5A 2750 V3.5MLA08OSH  105-7215
AC DG Energy Transient Nominal Maximum 35 25 40 01 37 55 10at2A 1200 V3.5MLAOSOSLH 1057216
Working Working 10/~ Current  Varistor - Clamping 35 25 120 03 37 7 13 2530 V3.5MLAOSOSNH 181-6929
Voltage  Voltage (2000us) (8/20us) Voltage  Voltage , 35 25 40 0.1 37 7 13 1380 V3.5MLAOBOSLNH 181-6930
W (V) oules)  (A) v (V) Mitrs List No. Order Code 55 4 120 03 71 93 155at5A 2500 V5.5MLAOSOSH 1057217
130 170 210 25000 205 340 B72232B131K001  120-0450 55 4 40 0.1 71 93 155at2A 1100 V5.5MLAOBOSLH 105-7218
230 300 300 25000 360 595 B72232B231K001  120-0451 55 4 120 03 74 93 175 1840 V5.5MLAOSOSNH 181-6931
250 320 330 25000 390 650  B72232B251K001  120-0453 55 4 40 0.1 74 93 175 990  V5.5MLAOBOSLNH 181-6932
275 350 550 40000 430 710 B72240B271K001  120-0454 1410 120 03 159 203 30at5A 1200 V14MLAOSOSH  105-7220
204224 14 10 40 01 159 203 30at2A 450 V14MLAOBOSLH 105-7221
) 14 10 120 03 159 203 32 560 V14MLAOBOSNH 181-6933
AC Energy Price Each 1410 40 01 159 203 32 320 V14MLAOBOSLNH 181-6934
Voltage (Joules) Order Code 18 14 120 0.3 225 28  40at5A 650 V18MLAOBOSH  105-7222
130 210 120-04500 % 20 A0 03 25 %5 60 220 \ZOLAGGOSH 1816038
230 800 120-04510 % 20 40 01 295 385 60 140 V26MLAOBOSLH 181-6936
250 330 120-0453@ 30 25 30 0.1 37 46 72 90  V3OMLAOBOSLH 181-6938
275 550 120-0454@ 30 25 30 01 37 46 72 90  V30MLAOOSLNH 181-6939
1206 Case Size
55 4 150 04 74 87 155 4500 V55MLAT206H  105-7225
55 4 150 04 74 93 175 3500 V5.5MLAT206NH 181-6940
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Surge Protection - Varistors - Littelfuse - mf“'”gv oror o Price Each
4 oltage rder Lode
continued 0 ()
1210 Case Size
ML Series — Surface Mount - continued 18 EI105-72330
26 EI17105-7234@
Maximum ~ Nominal ~ Maximum 30 =T 181-6944@
Maximum Maximum Non-repeti- ~ Voltage at ~ Clamping X
Continuous Non-repet. tive 1mA Voltage at  Typical 8 =0 STE175-7277@
Working  Surge Surge  DCTestCurr.  10A Cap 48 =T 181-6945@
Voltage Current (A) Energy (J) Min (or as noted) @ 1MHz Order 60 = 181-6946@
Vdc Vac (8/20us) (10/1000us) (V) (V)  (8/20us) pF  Mftrs. List No. Code 85 =0 181-6947@
1206 Case Size N
14 10 150 04 164 20 30 2100 V14MLA1206H  105-7226 8 g 181-69480
14 10 150 04 159 203 32 1400 V14MLA1206NH 181-6941 120 181-6951@
18 14 150 04 22 27 40 1700 V18MLA1206H  105-7227
26 20 150 06 295 385 56 800 V26MLA1206H  105-7228 . . . o
33 26 180 08 38 45 T 500 V33MLAT206H  105-7229 Multilayer Varistors % Littelfuse
33 26 180 08 38 49 75 500 V33MLA1206NH 181-6942 MLE Series )
42 30 180 08 46 56 86 450 V42MLA1206H  105-7230 @ AEC-2000 compliant
42 30 180 08 46 60 92 425 V42MLAT206NH 181-6943 ’ ‘ @ Rated for ESD (IEC-61000-4-2)
56 40 180 1 61 76 110 350 V56MLA1206H  105-7231 ¢ } / @ Characterised for impedance
68 50 180 1 76 90 130 150  V6BMLA1206H  105-7232 @ e and capacitance
121180 cﬁszte Sizezso 08 22 27 40 190 VI8MLA1210H  105-7233 S : 0603, 0805 & 1206 case sizes
- - ] @ Nickel Barrier Termination (V18MLEO603NH
26 20 250 1.2 295 385 54 100 V26MLA1210H  105-7234 ,‘ o ‘ ® -55°C t0 +125°C Operatin(g femp range )
30 25 280 1.2 35 43 68 1820 V3OMLA1210H  181-6944 . @ .
48 40 250 1.2 545 665 105 520 VASMLA1210H  175-7277 } ) ) . ) )
48 40 250 1.2 545 66.5 105 520 V4A8MLA1210NH 181-6945 The MLE Series family of transient voltage suppression devices are based on the Littelfuse
60 50 250 15 67 83 130 440  V6OMLA1210H  181-6946 multilayer fabrication technology. These components are designed to suppress ESD events,
85 67 250 25 9 115 180 260  VBSMLA1210H ~ 181-6947 including those specified in IEC 61000-4-2 or other standards used for Electromagnetic
85 67 250 25 95 115 180 260 V85MLA1210NH 181-6948 compli ;
ompliance testing.
120 107 125 2 135 165 260 80  V120MLA1210NH 181-6951
O 204035 Max Cont. Max ESD Clamp Voltage Typical
Q ) ) Working @ @ Cap
(7] Working Price Each Voltage 8KV Contact 15KV A @ TMHz Order
%’. Voltage (V) Order Code Vdc (V) () pF Miftrs. List No. Code
. 0603 Case Size
® 0402 Case Size 18 <75 <110 25 V18MLEOBO3H 181-6996
(@) 55 =W ERI175-7267@ 18 <75 <110 <125 V18MLEOGO3NH 181-6997
o 5.5 =T 181-6924@ 0805 Case Size
3 9 =0 EE175-7268@ 18 <70 <75 <500 V18MLE08O5H 181-6999
O 14 =0 EE1175-7269@ 1206 Case Size
g 18 =0 E18175-72700 18 <65 <65 <1700 V18MLE1206H 181-7001
m . 610272
3 0603 Case Size Order Multiple=5 Price Each
=3 35 EI1161-1979@ it Order Cod
» 35 E0 E1E175-72720 o rder bode
35 =T 181-6926@ 0603 Case Size
55 =0 SI6175-7273@ VI8MLEOBO3H  181-6996@
8 55 =T 181-6927@ V18MLEOG03NH  181-6997@
9 =T 181-6928@ 0805 Case Size
14 =W E1E175-7274@ V18MLEOBO5H  181-6999@
m 18 [EW EE1175-7275@ 1206 Case Size
< 2 =T E1E1175-72760 VIBMLE1206H __ 181-7001@
o 0805 Case Size
35 EIT1105-7215@ : = 3
! MHS Series %
= 35 EI1105-7216@ I'Itte"“se
L . .
C_Q 35 =71 181-6929@ , ' The Multilayer High-Speed MHS
() 3.5 =1 181-6930@ Pl Series is a very-low capacitance
(o) 55 E105-7217@ 2 A extension to the Littelfuse ML family
1) 55 SI5105-7218@ = s Cots of trar&sie.nt voltagg,; sbl:rg(_e s%%rgs- 0603 .
% 55 =0 181-6931@ a® 1 o= ;o'.‘t rs];(())rsJ nti\ﬂﬁ)es available in or -size surface
o] 55 =T 181-69320 L emge :
= 14 EI1105-72200 ) . o o
% 1 EE105-7221 @ AEC-2000 compliant @ Operating temperature:-55°C to +125°C
7] - @ Low Leakage current
6- 14 (I 181-69330 Maximum Typical
5 14 (=T 181-6934@ Clamping Leakage Typical Typical
18 E12105-72220 Voltage  Current at Cap Cap
18 E13105-7223@ (V) 3.5V @ 1MHz Min. @ TMHz Max. Miftrs. Order
2% =0 181-69350 0402 Case i (1A) pF pF List No. Code
ase olze
2% [ 181-6936@ 30 05 15 29 VO402MHS22NR  181-6920
30 (=T 181-6938@ 55 0.5 8 16 VO402MHS12NR  181-6921
30 =1 181-6939@ 135 05 1 6 VO0402MHSO3NR ~ 181-6922
1206 Case Si 0603 Case Size
256 She — 30 05 15 29 VOB03MHS22NH 1757265
5.5 105-7225@ 55 05 8 16 VOBO3MHS12NH 1757266
55 =1 181-69400 135 05 1 6 VOBO3MHSO3NH ~ 181-6923
14 E131105-7226@ 605465
13 glz:’)ggg. Clamping Price Each
-1227@
Voltage Order Code
26 EI105-7228@ ge (V)
33 EIT1105-7229@ 0402 Case Size
33 20 181-69420 30 = 181-69200
42 SII105-72300 55 =T 181-6921@
42 =0 181-6943@ 135 =1 181-6922@
56 EI5105-7231@ 0603 Case Size
68 EI17105-72320 30 EI175-7265@
55 EI175-7266@
135 =1 181-69230
@ Compliant
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Metal Oxide Varistors — MA/LA/ZASeries PR T;'fr‘gey”‘ Tr;’[f:i‘;m

Working Working  (10/ Current  Varistor Voltage

Voltage Voltage (1000us) (8/20us) @ TmAdc Device  Mftrs.
V) (V) (Joules) (A) Vmin  Vmax Marking List No. Order Code
420 560 90 4500 610 748 420L20  V420LA20AP 105-7151
420 560 160 6500 610 720 420L40  V420LA40BP 105-7152

MA Serles ~ LA/ZA Series 420 560 30 1200 610 748  P4207  VA20LA7P 181-6968

g&iﬁgﬁemperﬁum 55T 10 +75°C -55°C 1o +85°C 480 640 105 4500 670 825  480L40  V4B0LA40AP 105-7207
Test withstand voltage 1000V dc 2500V dc 480 640 180 6500 670 790  480L80  V480LA80BP 105-7208
Insulation resistance >1000MQ >1000MQ 510 675 110 4500 735 910  510L40  V510LA40AP 105-7209

510 675 190 6500 735 860  P510L80 V510LA80BP 181-6969
575 730 120 4500 805 1000  575L40  V575LA40AP 105-7210
575 730 220 6500 805 960  575L80  V575LA80BP 105-7213
575 730 65 2500 805 1000 P575L  V575LA10P 181-6970
204218 660 850 140 4500 940 1210  660L50  VG60LA50AP 105-7214
1000 1200 360 6500 1425 1600 1000L160 V1000LA160BP  105-7153

Voltage temp. coefficient ~ -0.03%/°C -0.05%/°C

- - . : 1000 1200 220 4500 1425 1800 P1000L8 V100OLABOAP  181-6971
MA Series (Axial Lead Package) % Littelfuse o
Body Dia. = Min 3/ Max 4.5 (mm) Order Multiple=5
Lead Dia. = Min 0.61 / Max 0.66 (mm) AC Energy Disc Dia. Price Each
Lead Length = Min 27.3/ Max 31 (mm) Voltage  (Joules)  (mm) Order Code
Transient Peak 130 1 7 105-7180@
AC DC Energy  Transient R
Working Working (10/ Current 130 2 10 10571810
Voltage Voltage (1000us) (8/20us) Varistor Voltage @ 1mA dc Device 130 38 14 105-7183@
(\%) (\%) (Joules) (A) V min V nom Vmax Marking Order Code 130 70 20 105-7184@
18 23 013 40 26.0 33 40 33A  318-231 130 70 20 105-7185@
%o G4 qw a0 w0 1% 10 s Mo 2 14 WEI181-655e
7 235 1 100 243 270 297 271 181-6954 140 75 20 WEW181-69570
264 365 1.7 100 387 430 473 431 181-6955 150 13 7 105-7186@
204220 150 25 10 105-7187@ v
AC Energy Price Each 150 45 14 105-7188@ 3
Voltage (Joules) Order Code 150 80 20 105-7189@ »
1 013 318.2310 150 80 20 105-7190@ <
20 015 181-69520 175 55 14 105-7146@ (1)
7 0.4 181-6953@ 175 15 7 =W 181-6958@ (@)
m 1 18169540 230 20 7 105-7147@ o
264 7 18169550 20 10 14 105-71480 3
230 125 14 [TE0181-6959@ 'g
: : . : 250 21 7 105-7191@ 3
LA Series (Radial Lead Package
. (F ge) % Littelfuse 250 21 7 105-71920 e
Maximum Ratings (25°C) =
Tnsient Peak 250 40 10 105-7193@ Py
AC DC Energy  Transient 250 2 14 105-71950
Working Working (10/ Current  Varistor Voltage 250 130 20 105-7197@
Voltage Voltage (1000us) (8/20pus) @ 1mAdc Device  Mftrs. 250 130 20 105-7198@
V) V) (Joules) (A) Vmin  Vmax Marking List No. Order Code R
180 475 1 1200 184 228 1302 VI30LAZP  105-7180 275 28 U 105-71499 8
130 175 20 2500 184 228 1305  V130LASP 105-7181 275 23 7 105-7199@
130 175 38 4500 184 228 130L10 VA30LA10AP  105-7183 275 45 10 105-7201@
B0 175 70 G0 184 20 1008 ViSOLANBP 1057185 2 B 10572020 m
140 180 2 4500 198 242 P140L10 V140LA10AP  181-6956 275 140 20 105-7203@ <
140 180 75 6500 198 242  P140L20 V140LA20AP  181-6957 275 140 20 105-7204@ @)
180 0 25 250 21 28 s visolAer 1057187 MW % 10 Eise o
150 200 45 4500 212 268  150L10 VI50LA10AP  105-7188 300 L 14 EEN 18168610 =
150 200 80 6500 212 268  150L20 VI50LA20AP  105-7189 300 25 7 (=T 181-6963@ [0}
150 200 80 6500 212 243  150L20B V150LA20BP  105-7190 300 165 20  [T=W181-6964@ 7
175 225 55 4500 247 303 175010 VA75LA10AP  105-7146 300 2% 7 =0 181-69650 s
175 225 15 1200 247 303 P1752  V175LA2P  181-6958 20 % m 105.7205
230 300 20 1200 324 396 2304  V230LA4P  105-7147 -12050 wn
230 300 70 4500 324 396  230L20 V230LA20AP  105-7148 320 160 20 105-71500 C
20 W0 2 0 34 4 oss vosoLa 1057191 #» & 14 Eoie 3
5 5 7 5 5 57
250 330 21 1200 354 429 2504  V2S0LAP 1057192 %85 160 20 [ET181-6%70 @
250 330 40 2500 354 429 250L  V250LA1OP  105-7193 420 45 10 105-7206@ 1)
250 330 72 4500 354 429 250120 V250LA20AP  105-7195 420 90 14 105-7151@ »n,
250 330 130 6500 354 429 250L40  V250LA40AP  105-7197 420 160 20 105-7152@ (@)
250 330 130 6500 354 413 250L40B V250LA40BP  105-7198 20 % ; T 181,696 >
275 369 23 1200 389 515 2752 V275LA2P  105-7149 -6965@
275 369 23 1200 389 473 2754  V275LA4P 1057199 480 105 14 105-7207@
275 369 45 2500 389 473 275L  V275LA10P  105-7201 480 180 20 105-7208@
275 369 75 4500 389 473 275020 V275LA20AP  105-7202
275 369 140 6500 389 473 275040 V275LA40AP  105-7203 510 1o i 105-72090
275 369 140 6500 389 453  275L40B V275LA40BP  105-7204 510 190 20  [TEM 181-6969@
300 405 46 2500 420 517 P300L  V30OLA1OP  181-6960 575 120 14 105-7210@
W 405 2 10 42 5% 3002 Va0OLAPP. 1316963 M5 w0 % 10572130
300 405 165 6500 420 517 P300L40 V300LA40AP  181-6964 575 65 1o [EW181-69700
300 405 25 1200 420 517  P3004 V300LA4P  181-6965 660 140 14 105-7214@
320 420 90 4500 462 565 320020 V320LA20AP  105-7205 1000 360 20 105-7153@

320 420 160 6500 462 540  320L40 V320LA40BP  105-7150
385 505 85 4500 558 682  P385L20 V385LA20AP  181-6966
385 505 160 6500 558 682  P385L40 V385LA40BP  181-6967
420 560 45 2500 610 748 420L  V420LA10P  105-7206 ZA Series (Radial Lead Package)

Maximum Ratings (25° C)
Mftrs. List No

1000 220 14 =0 181-6971@

Transient Peak
AC DC Energy  Transient
Working  Working (10/ Current  Varistor Voltage
Voltage Voltage (1000ps) (8/20us) @ 1mA dc Device  Miftrs.

V) (V) (Joules) (A) Vmin  Vmax Marking List No. Order Code
4 55 0.4 100 6 1 08Z1  V8ZA1P 105-7154
4 55 0.8 250 6 1 08Z2  V8ZA2P 105-7155
6 8 1.2 250 9 16 1222 V12ZA2P  105-7156
6 8 0.6 100 9 16 P12z1  V12ZA1P 181-6972
10 14 0.8 250 14.4 21.6 1871 V18ZA1P  105-7158
10 14 35 1000 14.4 21.6 1823 V18ZA3P  105-7159
10 14 15 500 14.4 216 P182 V18ZA2P  181-6973
10 14 80 2000 14.4 216 P18740 V18ZA40P  181-6975

For latest prices and stock information, please visit the website at www.elementi14.com 1125



1126

Find it fast online at www.elementi4.com |Over 500,000 products with real-time stock availability |m}a

Order Multiple=5

Surge Protection - Varistors - Littelfuse -

= AC Energy Disc Dia. Price Each
continued
Voltage (Joules)  (mm) Order Code
ZA Series (Radial Lead Package) - continued 40 33 20  [TEW 181-6982@
Transient  Peak 40 65 10 (=W 181-6983@
AC DC Energy  Transient 50 4 7 105-7177@
\\I\/Iolrking \(\llolrking " 0((1)8/ ) (g/uzr(r)ent) Varist(;rvl_(\)l(tjage 0 it 50 15 14 105-7139@
oltage Voltage us us, @ 1mA dc evice rs. N
V) () (oues)  (A) Vmin Vmex Marking ListNo.  Order Code % 2 5  [EW181-69840
14 18 0.9 250 18.7 26 2271 V22IAIP 105-7160 50 8 10 [UET 181-6985@
14 18 2 500 18.7 26 P2272  V22ZA2P  175-7259 60 20 14 105-7140@
14 18 4 1000 187 26 2073 V22ZA3P  105-7161 0 5 7 105-71780
14 18 100 2000 192 26 24750  V24ZA50P  105-7162 W]
14 18 0.2 100 192 26 P722  V227ZA05P  181-6976 60 25 5 181-6967@
17 22 1 250 23 31.1 2771 V2TIAIP 1057137 60 10 10 [T 181-6988@
2 % 12 20 205 %5 %1 v l07iod 5 ¢ L lueTiite
20 2% 6 1000 295 365 3375 V33ZASP  105-7166 LA 14 10571410
21 27 150 2000 295 365  P33770 V33ZA7OP  105-7167 95 30 14 105-71420
23 31 160 2000 32 40 P36780 V36ZABOP  175-7261 % 8 7  [TET181-6989@
% 315 s 3% 43 e Vs 1737202 ® 45 20 [EI1s6se
25 31 72 1000 35 43 3926  V39ZA6P  105-7171 "5 5  [EU181-69910
30 38 1.8 250 42 52 4771 VATZAIP 105-7172 115 10 7 105-7143@
2 % 85 00 4 s v 1001 ne_ % 14 loTidle
30 38 0.4 100 42 55 PZ47  VATZAOSP  181-6977 15 18 10 DEW181-69520
30 38 23 2000 42 52 P47I20 VATIA20P  181-6978 140 6 5  [EW181-6993@
35 45 23 250 50 62 5672 V56ZA2P 1057174 250 10 5  [EU175-712640@
35 45 10 1000 50 62 5628 V/56ZA8P 105-7175 275 11 5 =T 181-6994@
35 45 05 100 50 66 PZ56  V56ZA05P  181-6979
35 45 55 500 50 62 P56Z3  V56ZA3P  181-6980
0 56 3 250 61 75 6822 Ve8zZAP 1057138 ItraMOV Seri % P ;
;? 40 56 13 1000 61 75 68710  V68ZA1OP  105-7176 Ultra 0 Se_ €s Littelfuse
7 40 56 0.6 100 61 80 PZ68  V6SZAOSP  181-6981 Metal Oxide Varistor
» 40 56 33 2000 61 75  P68Z20 V6BZA20P  181-6982 ) )
< 40 56 6.5 500 61 75 P68Z3  V68ZA3P 181-6983 @ High peak surge current rating
(1) 50 66 4 250 74 91 8272  VB2ZA2P 105-7177 @ Standard operating voltage range
0 50 66 15 4500 73 91 82712 V82ZA12P 105-7139 . compatible with common AC line
o 50 68 2 400 73 97 PZ82  VB2ZAOSP  181-6984 \\ voltages
3 08 2 a0 b o tomms Vieosaise iossid Q\ @ Characterised for maximum standby current (Leakage)
e 60 81 5 1200 90 110 1002 V100ZA3P  105-7178 . ~_ \ Body  Dia Lead Spacing  Lead Length
o 60 81 25 400 20 117 PZ100  V100ZAOS5P  181-6987 ~_ > Vidx 14 5.6 25.4
¢=D 60 81 10 2500 20 110 P100Z4 V100ZA4P  181-6988 ~ V20x 20 56 25.4
75 102 6 1200 108 132 120 V120ZATP 1057179 .
3 2 AC DC Transient Max
= 75 102 22 4500 108 132 12026 V120ZAG6P  105-7141 Woking  Workng  Energy VaristorVoltage  Clamping
7] 95 127 30 4500 135 165  150Z8 V150ZA8P  105-7142 Valtage Voltage oms @ 1mA (V) & x 20us Miirs
95 127 8 1200 135 165  PZ051 V150ZA1P  181-6989 0 Vg Joul ) v“ List No Order Cod
9% 127 45 6500 135 165  P150220 181-6990 1\ V) (Joules) —min - max v istNo. ~ Order Code
110 153 5 400 162 207  PZ180  V180ZAOSP  181-6991 275 350 110 387 473 710 V14E275P  181-7002
8 115 153 10 1200 162 198 180  V180ZATP  105-7143 300 385 125 423 517 775 V14E300P  181-7003
115 153 35 4500 162 198  180Z10 V180ZA10P  105-7144 320 420 136 459 561 840 VI4E320P  181-7004
115 153 18 2500 162 198 P180Z5 V180ZASP  181-6992 250 320 170 351 429 650 V20E250P  181-7005
140 180 6 400 198 253 PZ220  V220ZAOSP  181-6993 320 420 213 459 561 840 V20E320P  181-7006
250 330 10 400 351 449 P390  V390ZAOSP  175-7264 610309
g 275 369 11 400 387 495  PZ430  V430ZAOSP  181-6994 Order Mulitiple=5
@) . anizzt AC Energy Price Each
“'I'I Order Multiple =5 o . Voltage (Joules) Order Code
= AC Energy  Disc Dia. Price Each 275 10 181-70020
T Voltage (Joules) (mm) Order Code 300 195 181-70030
o 4 04 7 105-7154@ 320 136 181-7004@
o) 4 08 10 105-7155@ 250 170 181-7005@
1) 6 12 10 105-7156@ 320 273 181-7006@
c 6 06 7 [E0181-69720
© 10 08 7 105-7158@ . = 3
© 0 35 14 105-71590 TMOV Series % Littelfuse
) 10 15 10 [=m181-6973@ Thermally Protected Varistors
" .
(73 10 80 20 [I=W181-6975@ @ Low Leakage
(@) 14 0.9 7 105-71600 @ High peak surge current rating up to
= 2 10 [E0175-72590 10KA .
14 4 14 105-7161@ @® -55°Cto +85°C Operatlng Temp
14 100 20 105-7162@ Body Dia Lead Spacing Lead Length
14 02 5  [E0181-6976@ TMOV14x 14 75 25.4
7 7 105-7137@ TMOV20x 20 75 254
17 5 14 105-7163@
X AC DC  Transient Max Typ
20 12 7 105-7164@
Working Working  Energy  Varistor Voltage Clamping Capacitance
20 6 14 105-7166@ Voltage Voltage 2ms @ 1mA(V)  8x20us f= TMHz Mitrs.
21 150 20 105-7167@ v) (V) (Joules) min  max v) (pF) ListNo.  Order Code
23 160 20 [EW175-7261@ 275 387 110 387 473 710 450  TMOV14RP275E 181-7007
% 15 7 105-7168@ 275 387 190 387 473 710 900  TMOV20RP275E 181-7008
% 3 10 [EW175-72620 61014
25 72 14 105-71171@ Order Mulitiple=5
30 1.8 7 105-7172@ AC Energy Price Each
30 45 10 [TEW175-7263@ Voltage (Joules) Order Code
30 88 14 105-7173@ 275 110 181-7007@
0 04 5 [EW181-6977@ 275 190 181-7008@
30 23 20 [T 181-6978@
3% 23 7 105-7174@
3% 10 14 105-7175@
3% 05 5  [E0181-6979@ . )
35 55 10 [T=0 181-6980@ Over 500 000 products available online
40 3 7 105-7138@
40 13 14 105-7176@
40 06 5  [E1181-6981@

1126  ROHS 2 fombompiiant
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Surge Protection - Varistors - Panasonic
Panasonic

ideas for life

@ Excellent ESD suppression due to ad-
vanced material technology
@ Ultra low capacitance for signal lines

of high speed busses

Multilayer Varistors
EZJP & EZJZ Series

>

Operating temperature -40°C to +85°C
Case Capacitance Clamping Voltage Peak Current Order
Size (pF) V) Max. (A) Miftrs. List No. Code
0201 100 6.8 5 EZJPZV6R8GA 178-0492
0201 220 6.8 5 EZJPZV6R8JA 178-0493
0201 27 12 1 EZJPZV120DA 178-0494
0201 100 12 5 EZJPZV120GA 178-0495
0201 200 27 1 EZJPZV270RA 178-0496
0402 100 6.8 — EZJPOVER8GA 178-0497
0402 27 8 1 EZJPOVO8ODA 178-0498
0402 100 8 3 EZJPOVOBOGA 178-0500
0402 330 8 15 EZJPOVO8OKA 178-0501
0402 680 8 20 EZJPOVO8OMA 178-0502
0402 220 12 10 EZJZOV120JA 178-0503
0402 20 27 — EZJPOV270RA 178-0504
0402 47 27 — EZJPOV270EA 178-0506
0402 56 42 10 EZJZOV4A20WA 178-0507
0402 27 65 5 EZJZ0V650DA 178-0508
0603 330 12 20 EZJZ1V120KA 178-0509
0603 20 27 3 EZJZ1V270RA 178-0510
0603 47 27 20 EZJZ1V270EA 178-0511
0603 68 42 15 EZJZ1V420FA 178-0512
0603 27 65 5 EZJZ1V650DA 178-0513
600014
Price Each
Case Size Order Code
0201 All Values ®
0402 178-0497@
0402 178-0498@
0402 178-05000
0402 178-0501@
0402 178-0502@
0402 178-0503@
0402 178-0504@
0402 178-0506@
0402 178-0507@
0402 178-0508@
0603 All Values ®
Multilayer Varistors Panafsollfllc
EZJZS Series kises Tor e
@ 0504 Case Size
@ Multilayer varistor of Zinc oxide
ceramic, suppresses the pulse
noise(ESD, burst-noise) and pro-
tects the equipment from the transient surge.
@ Suitable for high-speed signal line due to small ca-
pacitance.
Operating temperature -40°C to +85°C
Capacitance Clamping Voltage Peak Current Order
(nF) V) Max. (A) Miftrs. List No. Code
220 12 10 EZJZSV120JA 178-0514
20 27 3 EZJZSV270RA 178-0515
27 27 5 EZJZSV270DAK 178-0516
33 27 5 EZJZSV270PAK 178-0518
39 27 5 EZJZSV270SAK 178-0519
43 27 5 EZJZSV270TAK 178-0520
47 27 10 EZJZSV270EA 178-0521
600013
Price Each
Order Code
All Values ®

urge Protection - Varistors - Vishay

e

@ Surface mount multilayer surge suppressor
@ Inherent bidirectional clamping

@ Excellent energy/volume ratio

@ Suitable for reflow soldering

Multilayer Varistors

N A
VISHA

max Operating Voltage Peak Current Transient Clamp.Voltage Capacitance Mftrs.
AC

DC 8/20 ps (A) energy (J) max. (V) (pF)  List No. Order Code
0402
4 5.6 20 0.05 15.5 360  MLVO402E30403T 176-1084
7 9 20 0.05 20 230  MLVO0402E30703T 176-1085
1 14 20 0.05 30 120 MLV0402E31103T 176-1086
14 18 20 0.05 40 90 MLV0402E31403T 176-1087
0603
4 5.6 30 0.1 15.5 825  MLVO603E30403T 176-1088
7 9 30 0.1 20 550  MLVO603E30703T 176-1089
11 14 30 0.1 30 425  MLVO603E31103T 176-1090
14 18 30 0.1 40 225  MLVO603E31403T 176-1091
20 26 30 0.1 58 160  MLV0603E32003T 176-1093
25 30 30 0.1 65 150  MLV0603E32503T 176-1094
0805
4 5.6 40 0.1 15.5 860  MLVOB05E30403T 176-1095
7 9 40 0.1 20 585  MLVO0805E30703T 176-1096
1 14 40 0.1 30 280  MLVOB05E31103T 176-1097
25 30 30 0.1 65 80 MLV0805E32503T 176-1098
547468
Clamp.Voltage Price Each
max. (V) Order Code
0402

15.5 EI1176-1084@
20 E11176-1085@
30 E11176-1086@
40 EI1176-1087@

0603
15.5 EI1176-1083@
20 E11176-1089@
30 EIE1176-10900
40 EI1176-1091@
58 E11176-1093@
65 EI1176-1094@

0805
15.5 E11176-1095@
20 EI1176-1096@
30 E1E1176-1097@
65 E11176-1098@

2381 59 Series

Voltage Dependent Resistors

Bﬂ COMPONENTS

@ Voltage dependent resistors offering protection against
high voltage surges and transients

@ Zinc oxide ceramic epoxy coating providing insulation
up to 2500V

@ UL recognised and VDE approved

Body H W D 595 Series 19 16 7

592 Series "7 6 Leads L Dia. Spacing

593 Series 13 9 6 592/593 Series 20 06 5

594 Series 14 125 7 594/595 Series 16 08 7.5

AC DC Transient Max

Working Working Energy Varistor Voltage Clamping

Voltage  Voltage (10/1000ps) @ 1mA V@ 100A Miftrs.

) V) (Joules) min max  (*50A) 8/20ms List No. Order Code

60 85 29 90 110 165 VDRS05C060BSE ~ 118-7044

275 350 12 387 473 710 VDRS05C275BSE  118-7045

130 170 17 185 225 340 VDRSO07H130BSE ~ 118-7046

150 200 20 216 264 400 VDRSO7H150BSE  118-7047

250 320 33 351 429 650 VDRS07H250BSE  118-7048

275 350 36 387 473 710 VDRS07H275BSE  118-7050

300 385 40 423 517 800 VDRS07H300BSE  118-7051

460 615 63 675 825 1240 VDRS07H460BSE ~ 118-7052

60 85 8.3 90 110 165 VDRSO07HO60BSE ~ 118-7054

275 350 63 387 473 710 VDRS10P275BSE ~ 118-7055

275 350 104 387 473 710 VDRS14T275BSE  118-7056

460 615 135 675 825 1240 VDRS14T460BSE  118-7057
204226

Order Mulitiple=5

AC Energy Price Each

Voltage (Joules) Order Code

60 2.9 118-7044@

275 12 118-70450@

130 17 118-7046@

150 20 118-7047@

250 33 118-7048@

275 36 118-7050@

300 40 118-7051@

460 63 118-7052@

60 8.3 118-7054@

275 63 118-7055@

275 104 118-7056@

460 135 118-7057@

1127
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Surge Protection - Varistors - Wiirth

Elektronik
WESURGE Power Varistors )
WE-VS Series %&
LI XL
{ * o
$9g,.5 NP
]

@ Fast response time @ Normal mode so there is no slip current
@ Low leakage current and clamping voltage @ Excellent absorption at surge impulses
@ Wide range of voltages available @ Protection of DC distribution, power

@ Almost no energy consumption in stand- supplies, bus systems and communica-

by mode tion lines
@ After a surge impulse the varistor works @ Limiting of over-voltages, protection of
immediately in semiconductors
max Operating Voltage Peak Current  Transient  Clamp.Voltage Capacity Mftrs.
AC DC 8/20us  energy (J) max. (V) (pF)  List No. Order Code
0402
7 9 20 0.05 30 120 82537070 163-6430
1 14 20 0.02 30 70 82537110 163-6432
0603
25 33 30 0.1 10 180 82536259 163-6433
4 55 30 0.1 16 200 82536040 163-6434
7 9 30 0.1 30 200 82536070 163-6435
ikl 14 30 0.1 30 100 82536110 163-6436
14 18 30 0.1 45 100 82536140 163-6437
0805
4 55 80 0.1 16 1600 82550040 163-6439
6 9 80 0.1 20 1180 82550060 163-6440
25 30 100 0.3 65 310 82550250 163-6445
1206
55 100 0.4 16 3600 82531040 163-6446
14 18 100 0.3 40 900 82551140 163-6448
25 30 200 1 72 620 82541250 163-6451
30 38 200 11 85 550 82541300 163-6452
1210
30 38 400 2 85 1000 82533300 182-7552
1812
14 18 500 17 40 3930 82555140 163-6460
25 30 800 3.7 72 2950 82535250 182-7553
30 38 800 42 85 2550 82535300 182-7554
2220
25 30 1200 9.6 72 8900 82532250 182-7555
30 38 1200 12 85 5700 82532300 182-7556
35 45 1200 12 100 4800 82542350 163-6466
523266
Clamp.Voltage Price Each
max. (V) Order Code
0402

30 EI1163-64300
30 E111163-64320

0603
10 E111163-6433@
16 EI1163-6434@
30 E111163-64350
30 E111163-6436@
45 EI1163-6437@

0805
16 EI11163-6439@
20 E111163-64400
65 E111163-64450

1206
16 E11163-6446@
40 EI11163-6448@
72 E111163-6451@
85 E11163-64520
1210
85 (=T 182-75520
1812
40 E11163-64600
72 =0 182-7553@
85 =T 182-7554@
2220
72 =T 182-7555@
85 (=T 182-7556@
100 E111163-6466@

WESURGE Disk Varistors
WE-VD Series

dﬁ\\\@
;3’ W/// k
Vg
&— o \
@ Normal mode so there is no slip current

@ Excellent absorption at surge impulses
@ For 12-48 VDC distribution or 110-400 V power supply

Disk > Operating Rpc max Clamp.voltage Transient Iy Capacity
Voltage Mftrs.
(mm) max. VIRMS ~ Vp¢ max. (V) energy (J) (A) (pF)  List No. Order Code
5 130 170 355 741 400 135 820551311 163-6403

W=

'WIIRTH ELEKTRONIK

Fast response time

Low leakage current

Low clamping voltage

Wide range of voltages available

Almost no energy consumption in stand-by
mode

After a surge impulse the varistor works
immediately in

7 25 31 7 2.4 250 1820 820572501 163-6405
7 115 150 300 13 1200 220 820571111 163-6410
10 20 26 65 48 1000 4250 820412001 163-6413
10 25 31 7 47 500 3660 820512501 163-6414
10 30 38 93 6 500 3140 820513001 163-6415
10 130 170 340 28 2500 410 820511311 163-6416
14 14 18 43 5.4 1000 11960 820541406 163-6417
14 25 31 77 9.4 1000 7620 820542501 163-6419
14 130 170 340 57 4500 840 820541311 163-6422
20 130 170 340 114 6500 1830 820521311 163-6424
20 275 350 710 303 10000 860 820422711 163-6425
20 320 418 842 382 10000 760 820423211 163-6426
523259
Disk & Price Each
(mm) Order Code
5 163-6403@
7 163-6405@
7 163-64100
10 163-6413@
10 163-6414@
10 163-6415@
10 163-6416@
14 163-6417@
14 163-6419@
14 163-64220
20 163-6424@
20 163-6425@
20 163-6426@

Surge Protection - Modules

Suppression Module BROYCE

COMROL
DIN Rail Mounting 7

Fuse or MCB

Po— installation
Ne
178-870

@ Provides over-voltage protection for electronic equipment

@ Rapid response time and clear indication of failure (short
circuit to earth)

H=90,W=35D=545 @ Rated at 16A when used with suitable MCB

@ An amber neon indicates normal supply

@ Flame retardant ABS housing conforms to UL94V-0 and the dimensional requirements
of DIN43880

@ Can either be mounted on symmetric 35mm DIN rail or screw mounted using 2 x M4
SCrews

Supply Voltage 240V ac @ 50/60 Hz Operating temperature ~ -15°C to +55°C
Currentrating ~ 16A when used with suitable MCB Response time <25ns
Electrical life 100A for 2ms, 5000A for 8us
204243
Miftrs Price Each
List No. Order Code
M3SPD 960-9946@

ROXBURGH E}M( E

@ Slimline DIN rail surge suppressors comprising two isolated
8 S high energy metal oxide varistors
( ==%. | @ Reduces high transient voltage spikes by connecting across
the load or the supply

MOV Suppression Modules
DIN Rail Mounting

DC to 440Hz
-25°C to +85°C

Line frequency
Operating temperature
H=55 W=78,D=12.5
Terminals=2.5mm

For free legislation advice visit www.global-legislation.com
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Transient Peak Price Per Pair
Operating Maximum Energy Transient
Voltage Voltage Ratings (10/1000ps) Current Mftrs. RMG Order Code - -
(Vac) (Vac) (Vdc) (Joules) (8/20us) (A)  ListNo.  Order Code RM14 Price Per Pair
240 275 369 140 6500 DVS240 118-7677 Half core N87 =T 178-1864@
220486 Half core N97 =10 178-1865@
Operating Price Each Gapped Ng7 =T 178-1866@
Voltage (Vac) Order Code Gapped N87 =1 178-1867@
DVS240 240 118-7677@ Gapped N87 (=T 178-1869@
Price Each
Protection - Data Line Coilformer  One section 12 pin (=T 178-1871@
Steel clip =T 178-18720
CCTV Systems Protector X
4 i =
@ Use to protect CCTV cameras and furse E Cores and Accessories E’P €55
systems from lightning and transient
overvoltage on coaxial CCTV cables
@ Provides repeated and impairment free protec-
tion and suitable for both earthed/isolated
screen systems (188-621) or ESP 415 M1
(188-633) 2l ?]'3.
@ Protect external cameras in conjunction with a " o
protector for twisted pair lines (e.g. ESP 15D) 1 H w D

for telemetry input and low current protector
(e.g. ESP 240-5A) for the mains input

@ DIN rail or flat base/side mounting

@ Fully tested to BS 6651

H=>54, W=19, D=120

Max. working voltage 6.45V  Max. line current 300mA
Peak 'let-through’ voltage 17v Max. surge current 10kA
In-line resistance 1Q
204156
Price Each
Mftrs.List No. Order Code
ESP CCTV/B. 188-591

Ferrite Transformers - Epcos

E42 33 425 43
E55 46 56 57

@ An assembly set consists of two half cores and a coil former

@ Suitable for large power capacity power supplies

@ High saturation flux density and low power loss

@ N27 material recommended for power applications up to 100kHz

@ N67 material recommended for power applications from 100kHz to 300kHz

Transformer Material AL Order Order

Half Core  Grade +30% -20% Mftrs. List No. Code  Coilformer Mftrs. List No. Code
E42 N27 3500 B66325GX127 119-0595 E42  B66242J1000R1 119-0598
E42 N87 3800 B66325GX187 119-0596 E55 B66252BM1 119-0599

E55 N27 5800 B66335GX127 119-0597
AL=Inductance Factor (nH)=L/N?

Note: The most favoured method of fixing the half cores together is adhesive bonding. Suitable adhesive

; P 18-
RM Cores and Accessories F Order Code 318-036 o
EPCOS
Price Each
-~ Order Code
s 3 E42
B \ Half core N27  119-0505@
Transformer  Material AL (nH) Order Half core N§7__ 119-0596@
Half Core Grade +30% -20% Mftrs. List No. Code Coilformer single
RM6 Ng7 2400 B65807JR87 142-2717 section 10 pin 119-0598@
RM8 Ng7 3300 B65811JR87 142-2720 £55
RM10 N87 4200 B65813JR87 142-2723
RM12 N87 5300 B65815E0000R087 178-1855 Half core N27__ 119-0597@
RM12 N97 5300 B65815E0000R097 178-1857 Coilformer single
Gapped +3% section 14 pin 119-0599@
RM12 N87 160 B65815E0160A087 178-1858
RM12 N87 250 B65815E0250A087 178-1859 . A
+5% ER Cores and Accessories P
RM12 N87 400 B65887E0400A087 178-1860 EPCOS
RM12 Ng7 1000 B65887E1000J087 178-1861
Half Core +30% -20%
RM14 Ng7 6000 B65887E0000R087 178-1864 |
RM14 N97 6000 B65887E0000R097 178-1865
Gapped +3%
RM14 Ng7 160 B65887E0160A087 178-1866
RM14 Ng7 250 B65887E0250A087 178-1867
RM14 Ng7 630 B65887E0630A087 178-1869
479784 H w D
- : ER95 25 95 5
e oror o Price Per Pair BRI 25 11 6
rder bode Transformer Material AL Order Order
Half core Ng7 142-27117@ Half Core  Grade +30% -20% Mftrs. ListNo. ~ Code  Coilformer Mitrs. List No. Code
Price Each ER9.5 N97 840  B65523JR97 142-2738 ERQ.5 B65527B1008T1 142-2739
Coilformer _One section 6 pin 142-2718@ ER11 N97 1200 B65525JR97 142-2742 ER11 B65526B1010T1 142-2743
Steel clip 142-2719@ 481002
RMS Price Per Pair Price Each
Half core Ng7 142-27200 ER9.5 Order Code
Price Each Half core N97 142-2738@
Coilformer One section 12 pin 142-2721@ Coilformer One section 10 pin _ 142-2739@
Steel clip 142-27220 Steel clip 142-271400
RM10 Price Per Pair ER11
Half core Ng7 142-2723@ Half core N97 142-27420
Price Each Coilformer One section 10 pin 142-27430@
Coilformer  One section 12 pin 142-2724@ Steel clip 142-27440@
Steel clip 142-2725@ N
h ; i %
RM12 Price Per Pair ETD Cores and Accessories —~
Half core N87 =51 178-1855@ EPCOS
Half core N97 =0 178-1857@ \
Gapped Ng7 [TET 178-18580 |
Gapped Ng7 =1 178-1859@ \
Gapped Ng7 (=1 178-18600 ﬁ ; 1
Gapped N§7 =0 178-1861@ o
Price Each H W D H W D H W D H W D

Coilformer  One section 12 pin =1 178-1862@

Steel clip =1 178-1863@

ETD29 16 30.6 9.8 ETD39 20 389 12.8 ETD54 27.8 54.5 19.3 ETD59 31.2 59.8 22.1

1129
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Ferrite TranSformers - Epcos -con inued Mitrs. List Nos Order Code Miftrs. List Nos Order Code Mitrs. List Nos Order Code
B66413GX187 119-0582 B66418W1008D001 119-0586 B66422W1010D001 119-0589

B66414W1008D1  119-0583 B66418B2000X000 119-0587 B66422B2000X000 119-0590

ETD Cores and Accessories - continued B6G414B2000 1190584 BG6421GO000X187 119-0588 B66423GX187  119-0591
) B66417G0000X187 119-0585 B66421U0160K187 178-1887 B66424W1012D1  119-0592
Transformer Material AL Order Order B66417U0100K187 178-1885 B66421U0250K187 178-1888 B66424B2000 119-0594
Half Core  Grade +30% -20%Mftrs. List No. Code CoilformerMiftrs. List No. Code B66417U0160K187 178-1886 B66421U0315K187 178-1889
ETD29  N97 2250 B66358GX197  142-2745 ETD29 B66359W1013T1 142-2746 223000
ETD34  N87 2600 B66361G0000X187178-1878 ETD34 B66359X1014T001178-1877 )
ETD39  N97 2800 B66363GX197  142-2748 ETD39 B66364W1016T1 142-2749 Price Each
ETD54  N97 4600 B66395GX197  142-2751 ETD54 B66396W1022T1 142-2752 Order Code
ETD59  N97 5500 B66397GX197  142-2755 ETD59 B66398W1024T1 142-2756
479810 EFD15
Price Each Half core 119-0582@
ET020 Order Code Bobbin, 8pin 119-0583@
Half core N7 1227150 Retaining clip 119-0584@
Half core Ng7 (&0 178-18730 EFD20
Half core - Gapped N87 =0 178-1874@ Half core 119-05850
Half core - Gapped N87 = 178-1875@ Half core Gapped (T 178-18850@
Half core - Gapped Ne7 [0 178-1876@ Half core Gapped [ 178-1386@
Coilformer One section 14 pin 5 178-1877@ Bom?”." 8p|rl1 119-0586@
Coilformer Onesection 13pin  142-2746@ Retaining clip 119-0587@
Steel clip 142-2747@ EFD25
ETD34 Half core 119-0588@
Half core N87 =0 178-1878@ Half core Gapped (=51 178-1887@
Half core - Gapped Ne7 (=0 178-1879@ Half core Gapped Y= 178-1888@
Half core - Gapped Ng7 OGN 178-18800 Half core Gapped T 178-1689@
Half core - Gapped Ng7 [N 178-18820 Bobbin, 10pin 119-05890
Coilformer One section 14 pin (=M 178-1883@ Retaining clip 119-05900
;? Steel clip =1 178-1884@ EFD30
(7)) ETD39 Half core 119-0591@
(7] i i -
< Half core N97 142-27480 Bobbin, 12pin 119-0592@
o Coilformer One section 16 pin_ 142-2749@ Retaining clip 119-0594@
(@) Steel clip 142-27500 a
o ETD54 EFD Cores and Accessories —
_g Half core N97 142-2751@ /
- - - . g H W D EPCOS
o leforrT]er One section 22 pin 142-2752@ EDI5 75 15 465
= Steel clip 142-2754@ EFD20 10 20 6.65
S PR f00 15 a0 o
1 Half core N97 142-2755@ ‘
Coilformer One section 24 pin 142-2756@
S - P Transformer Material AL Order
teel clip 142-27570 Half Core Grade  +30%-20%  Mftrs. List No. Code
N EFD15 N97 820 B66413GX197 142-2726
: P2 EFD20 N97 1250 B66417G0000X197 142-2729
EF Cores and Accessories — EFD25 Ng7 2100 B66421G0000X197 142-2731
EPCOS EFD30 N97 2150 B66423GX197 142-2732
Coilformer
m o o EFD15 B66414B6008T1 142-2727
= EFD20 B66418W1008D001 119-0586
O y, A\ EFD25 B66422W1010D001 119-0589
o | %) a EFD30 B66424W1012D1 119-0592
479820
2 H w D H W D H W D )
3 EF20 101 204 59 EF25 128 25 75 E30 152 30 73 Price Each
@ Transformer Material AL Order Order EFD15 Order Code Order Code
o) Half Core  Grade +30% -20% Mftrs. List No. Code  Coilformer Mftrs. List No. Code Half core N97 142-2726@
EF20 N87 1470  B66311GX187 142-2758 EF20 B66206A1110T1 142-2759 Coilformer One section 8 pin _ 142-2727@
wn EF25 N87 1850  B66317GX187 142-2761 EF25 B66208A1110T1 142-2762 TOMNer_ o Pt
Retaining cli 119-0584@
c E30 N87 1900  B66319GX187 142-2764 E30  B66232A1114T1 142-2766 g clip
© 479694 EFD20
-9‘ Price Each Half core N97 142-2729@
% EF20 Order Code Coilformer One section 8 pin 119-0586@
@, Half core N87 14227580 Retaining clip 119-0587@
g Coilformer One section 10 pin 142-2759@ EFD25
Steel clip 142-2760@ Half core N97 142-2731@
EF25 Coilformer One section 10 pin  119-0589@
Half core N87 142-2761@ Retaining clip 119-05900
Coilformer One section 10 pin 142-2762@ EFD30
Steel clip 142-2763@ Half core N97 142-27320
E30 Coilformer One section 12 pin ~ 119-0592@
Half core N87 142-2764@ Retaining clip 119-0594@
Coilformer One section 14 pin 142-2766@
Steel clip 142-2767@
: -
EFD Cores and Accessories —_—
Material Grade N87 .
EPCOS @ Surface mount component comparable in
size to standard integrated circuits
- Assembly set dimensions @ Windings are completed by PCB tracks
i H @ Wide range of magnetic functions can be
N (above realised with the same product, depending
PcB) w D : on layout
EFD15 8 17193 @ Available with or without airgap
EFD20 10 22 243
EFD25 125 273 293 Applications for IIC without Airgap include: Applications for IIC with Airgap include:
EFD30 125 325 Power transformer Power inductors
Signal transformer Output Choke
Arange of EFD cores and accessories having a flattened and lowered centre limb, suitable for Common-mode choke EMI-choke with bias

low profile transformer designs within switch mode power supplies and dc to dc converters.
An assembly set consists of two half cores, a single section bobbin and two retaining clips.
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Operating temperature: -55°C to +150°C Reel quantity: 1000 pieces Order Price Each
Mftrs. List No. Order Code Mftrs. List No. Order Code Mirs. List No. Code
1C10-14/4-3F4-Z 305-6776 IC10P-14/4-3F4-Z 305-6764 E38 Core Size
1C10-14/4-384 305-6788 ECore  E38/8/25-3F3 926-6190
223851 IPlaste  PLT38/25/3.8-3F3 926-6200
With Material Price Each ECore  E38/8/25-3C90 305-6144@
Partial Airgap Grade  Order Code | Plate PLT38/25/3.8-3C90 305-6156@
1IC10P-14/4 3F4  305-6764 ECore  E38/8/25-3F4 305-61200
Without Airgap IPlaste  PLT38/25/3.8-3F4 305-61320
1IC10-14/4 354 305-6788 E43 Core Size
ECore  E43/10/28-3F3 926-656@
Planar Cores @ IPlate  PLT43/28/4.1-3F3 926-6680
’ FERROXCUBE ECore  E43/10/28-3C90 305-61680
I plite I plate E58 Core Size
E14 SIZE — ECore  E58/11/38-3F3 926-6930
' |Plate  PLT58/38/4-3F3 926-7000
I é s E64 Core Size
ECore  E64/10/50/50-3C90 305-6247@
LT e IPlate  PLT64/50/5.1-3C90 305-6259@
@ A range of low profile ferrite E cores I Plate 305-62960
which can be used in 2 ways:
1.hThr? Integtrart]et(ij mfthod ulstegsI wmdFl’r&%s EFD Cores and Accessories, @ FERROXCUBE
which are etched into a multi-layer
E38 SIZE E58 SIZE y Surface Mount

i.e. the coils are an integral part of the

PCB
2. The stand alone method uses coils etched onto mono layer PCB’s which are then
stacked between the planar cores

@ Transformer and choke designs with power throughput from 10 to 1500 Watts achiev-
able

@ E cores can be glued to their mating parts, or sizes E14, E18 and E22 can be clipped
together using spring clips

@ Planar advantages include: very low profile, less skin effect with flat conductors, good
coupling of stacked coils, no bobbin necessary, no winding labour costs, no winding
errors and excellent repeatability

@ Mitrs. List No. gives EW/H/D-material for E cores and PLTW/D/H/-material for | plates

——T1
T I
1 1

|

[—

203917
Order Price Each
Miftrs. List No. Code

E14 Core Size

ECore  E14/3.5/5/R-3F3 926-462@
|Plate  PLT14/5/1.5/S-3F3 926-474@
ECore  E14/3.5/5/R-3C90 305-5966@
| Plate  PLT14/5/1.5/S-3C90 305-5978@
ECore  E14/3.5/5/R-3F4 305-5980@
|Plate  PLT14/5/1.5/S-3F4 305-5991@
Clip CLM-E14/PLT14 926-436@
E18 Core Size

ECore  E18/4/10/R-3F3 926-498@
|Plate  PLT18/10/2/S-3F3 926-504@
ECore  E18/4/10/R-3C90 305-6004@
| Plate  PLT18/10/2/S-3C90 305-6016@
ECore  E18/4/10/R-3F4 305-6028@
| Plate  PLT18/10/2/S-3F4 305-6030@
Clip CLM-E18/PLT18 926-516@
E22 Core Size

ECore  E22/6/16/R-3F3 926-528@

| Plate  PLT22/16/2.5/S-3F3 926-5300
ECore  E22/6/16/R-3C90 305-6041@
| Plate  PLT22/16/2.5/S-3C90 305-6053@
ECore  E22/6/16/R-3F4 305-6065@
| Plate  PLT22/16/2.5/S-3F4 305-6077@
Clip CLM-E22/PLT22 926-541@
E32 Core Size

ECore  E32/6/20-3F3 926-577@
|Plate  PLT32/20/3.2-3F3 926-589@
E Core  E32/6/20-3C90 305-6089@
|Plate  PLT32/20/3.2-3C90 305-6090@
ECore  E32/6/20-3F4 305-6107@
| Plate  PLT32/20/3.2-3F4 305-6119@

Material Grade 3F3, 3F4 and 3C90

A range of cores and bobbins offering a '

combination of very low build height and

high throughput power densities. Applications include dc-
dc converters, switch mode power supplies and other
power conversion circuits. 3F3 is a material for designs up
to 1MHz 3F4 is recommended for designs up to 3MHz, such as resonant converters. 3C90 is
recommended for designs up to 200kHz, such as general purpose transformers.

EFD10 EFD15
H w D H W D
Half core 2.7 10.5 5.2 4.65 15 7.5
Bobbin 54 1.7 14.7 7.5 16.7
Note: The most favoured method of fixing the half cores together is by adhesive bonding.
Mftrs. List Nos Order Code  Mftrs. List Nos ~ Order Code Mftrs. List Nos  Order Code
EFD10-3F3-S 482-602 CLM-EFD10 310-2427  EFD12-3C90-S  310-2397
EFD10-3F4-S 482-614 EFD12-3F3-S  482-638 CLM-EFD12 310-2439
CPHS-EFD10/3-1S-8P 482-626
An assembly set is a full core, bobbin and one clamp
223881
Core Price Each
EF10 Grade Order Code
Full core 3F3 E1482-602@
Full core 3F4 E12482-614@
Bobbin, 8 pin 117 482-626@
Steel Clamp E310-2427@
EFD12
Full core 3F3 E%482-638@
Full core 3090 E1310-2397@
Steel Clamp ET1310-2439@
EP Cores and Accessories @ FERROXCUBE
@ Suitable for wideband transformer applica-
tions

@ High pcb packing densities
@ Design provides excellent magnetic shield-
ing from adjacent cores

H W D
EP7 65 75 65
EP10 76 115 102
EP13 9 128 13

3 Miftrs. List Nos Order Code 3 Mitrs. List Nos Order Code
EP7-3C90 305-6727 CSH-EP10-1S-8P 307-2551
EP7-3E6 305-6739 CLI-EP10 307-2563
EP7-3F3 305-6740 EP13-3C90 305-6697
CSH-EP7-1S-6P-B 116-2321 EP13-3E6 305-6703
CLI-EP7 307-2605 EP13-3F3 305-6715
EP10-3E6 305-6673 CSH-EP13-1S-10P 307-2575
EP10-3F3 305-6685 CLI-EP13 307-2587

An assembly set consists of a full core, bobbin and one clip.
223850

Material Price Each
EP7 Grade Order Code
Full Core  3C90 305-6727@
Full Core 3E6 305-6739@
Full Core 3F3 305-67400
Bobbin  Single Section
6 pin 116-2321@
Clip 307-2605@
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Ferrite Transformers - Ferroxcube - . y D'mef"’”s ot Price Each
4 rder Lode
continued
ETD44
EP Cores and Accessories - continued Half core 44 22 15 305-64050
Bobbin One section 18 pin 305-6326@
Material Price Each Steel clip 105-775@
Grade Order Code ETD49
EP10 Half core 49 25 16 305-6417@
Full Core 3E6 305-6673@ Bobbin One section 20 pin 305-6338@
Full Core  3F3 305-6685@ Steel clip 105-778@
Bobbin  Single Section ETD54
o 8 pin 307-25510 Hafcoe  5¢ 28 19 305-64290
lip 307-25638 Bobbin One section 22 pin 137-029@
EP13 Steel clip 137-0300
Full Core  3C90 305-6697@ ETDS0
E”:: g"’e SEG 335'2;?“ Half core 50 31 22 305-64300
B“ bb_"“’ g 3| o 303'257:' Bobbin Onesection24pin __ 137-054@
obbin _ Single Section -25750 Steel clip 137-0660
Clip 307-2587@
. Without Centre Hole @
ER Cores and Accessories @ FERROXCUBE e g FERROXCUBE
+25%
@ Suitable for power and sig- Transformer Material @ 4kHz )
nal transformers Full-Core Grade @ 0.1mT Mftrs. List No. Order Code
@ Design provides low cop- RM4/I 3E5 — RM4/I-3E5 136-920
per 10sses RM5/I 3E5 - RM5/I-3E5 136-943
’ RM5/I 3090 - RM5/1-3C90 305-6910
v ® Surface mount bobbins . RME-S 3H3 — RMES/I-3H3 305-6879
[V 3 Per Half Core Bobbin RM6-S! 3E5 — RM6S/I-3E5 305-6818
7] H W D H W D RM6-SI 3090 — RM6S/1-390 305-6820
@, ERO5 245 95 50 44 117 86 RM7/1 3090 — RM7/1-3C90 312-3431
5 ER11 245 110 44 1235 10.6 RM8/I 3090 — RM8&/1-3C90 305-6831
) : RM8/I 3H3 — RM8/I-3H3 305-6880
o Miftrs. List No. Order Code Miftrs. List No. Order Code RMA0/1 365 _ RM10/1-3E5 305-6909
o ER9.5-3E5-S 305-7033 ER11-3E5-S 305-7057 RM10/I 3090 — RM10/1-3C90 305-6843
ER9.5-3F3-S 305-7045 ER11-3F3-S 305-7069 RM12/I 3090 — RM12/1-3C90 305-6855
3 CPVS-ER95-1S-8P 116-2322 CPVS-ER11-1S-10P 116-2323 RM14/1 3090 — RM14/1-3C90 305-6867
© CLM-ER95 307-2629 CLM-ER11 307-2642
o 223852 _ Y
=] AL=Inductance Factor (nH)=L /N
1) Material Price Each 223880
3_ ER9.5 Grade Order Code Transformer Price Each
» Full Core  3E5 I 305-7033@ Full-Core Order Code
Full Core  3F3 I 305-7045@ RM4/I 136-9200
Bobbin Single Section RMS/| 136-9430
8pn  EIF116-23220 RM5/ 40569100
Clamp SI[307-26290 RM6-SI 305-6879@
ER11 RM6-S| 305-6818@
RM6-S! 305-68200
g Full Core  3E5 EI11305-7057@ RM7/ 31230310
S Full Core  3F3 305-7069@ RV 20568310
> Bobbin Single Section RM8/I 305-6880@
T 10pin __EIFI116-23230 RM10/ 305-69090
g Clamp EII71307-26420 RM10/I 305-6843@
@ RM12/1 305-6855@
Q0 Ferroxcube ETD Cores and Accessories @ FERROXCUBE RM14/I 305-6867@
wn Material Grade 3C90
= . Accessories for RM Transformer @
o) A range of ungapped E cores suitable for ’ FERROXCUBE
2 zgnws?tr a‘;‘r)]'('flaé'\f\’lnt‘g’tgfrs;eh_'l%gsoﬁgr?;'”girfé‘éx Mitrs. List No. Order Code| Mftrs. ListNo.  Order Code | Mftrs. List No. Order Code
% 4 3090%'3 alow loss. medium frequenc qferrité CPVS-RM4-1S-6P  136-967 | CSV-RM7/1-25-8P 200-736 | CSV-RM10-25-8P  178-921
173} ; lcat ' 200“3 y h CLI-RM4/5/1 137-005 | CSV-RM8-15-4P 178-916 | CLI/P-RM10/1 443-773
o or applications up to 200kHz, such as CSV-RM5-15-6P-G  136-980 | GSV-RM-15-8PL 178-017 | CPV-RM12/1-1S-12PD 178-513
5 | switched mode power supplies and inverters. CLI-RM4/5/1 137-005 | CLI/P-RM8/  443-750 | CLYP-RM12/! 433-135
Q' Two cores, one bobbin and two stainless steel CLI/P-RM6/I 136-815 | CSV-RM10-1S-5P 178-919 | CSV-RM14-1S-12P  200-657
clips are required to make up a transformer. CSV-RM6S-18-6P-G 312-3443 | CSV-RM10-1S-8P 178-920 | CLI/P-RM14/I 291-432
Note: New design of bobbin has square pins instead of round and is 2-3mm lower in height but function- 223873
ally is identical Core Price Each
Mftrs. List Nos Order Code Mftrs. List Nos Order Code Mftrs. List Nos Order Code Size Description Order Code
ETD29/16/10-3C90  305-6375 CPH-ETD39-1S-16P 305-6314 CLI-ETD49 105-778 RM4  One section 6 pin bobbin 136-067@
CPH-ETD29-1S-13P  178-506  CLI-ETD39 105-772  ETD54/28/19-3C90  305-6429 Py y
CLI-ETD29 178-507  ETD44/22/15-3090 305-6405 CPH-ETD54-15-22P 137-029 Retaining clip RMA4/5__ 137-0050
ETD34/17/11-3C90  305-6387 CPH-ETD44-15-18P 305-6326 CLI-ETD54 137-030 RM5® _ One section 6 pin bobbin 136-9800
CPH-ETD34-1S-14P  305-6302 CLI-ETD44 105-775  ETD59/31/22-3C90  305-6430 Retaining clip RM4/5 137-0050
CLI-ETD34 105-769  ETD49/25/16-3C90 305-6417 CPH-ETD59-15-24P 137-054 RM6-R  Retaining clip + earth tag 136-8150
ETD39/20/13-3C90  305-6399 CPH-ETD49-1S-20P 305-6338 CLI-ETD59 137-066 RM-S®  One section 6 pin bobbin 312-34430
223879
Dimension Price Each RM7 One section 8 pin bobbin 200-736
ersions o6 Fac RM8  One section 4 pin bobbin 178-9160
ETO29 w L D Order Code One section 8 pin bobbin 178-917@
Half core 29 1_5 _10 305-6375@ Retaining clip + earth tag 443-7500
Bobbin One section 13pin_ 178-506@ RM10  One section 5 pin bobbin 178-9190
Steel clip 178-507@ One section 8 pin bobbin 178-9200
ETD34 Two section 8 pin bobbin 178-921@
Half core 35 17 1 305-6387@ Retaining clip + earth tag 443-7173@
Bobbin One section 14 pin 305-63020 RM12  One section 12 pin bobbin 178-513@
Steel clip 105-769@ Retaining clip + earth tag 433-135@
ETD39 RM14  One section 12 pin bobbin 200-657
Half core 39 20 12 305-6399@ Retaining clip + earth tag 291-4320
Bobbin One section 16 pin 305-6314@ (RM14/i only)
Steel clip 105-7720 #Note:- Retaining clip + earth tag is common to RM6-R and RM6-S transformers
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Inductors - SMD Chip - Multicomp Price Each
Case Size Order Code
Thin Film Inductors multicomp 0402 Al Values
0402 & 0603 Case Sizes 0603 All Values ®
B, 5 o QO o ranie S e
] & @ @ 0402 and 0603 case sizes 0805, 1008, 1210 & 1812 Case Sizes

@ Photolithographic single layer ce-
ramic chip

@ High SRF, excellent Q, superior
temperature stability

@ Tight tolerance of = 1% or +

0.1nH

@ Stable inductance in high frequency circuit

o ¥

H W D
0402 032 1 05mm
0603 045 16 0.8mm

@ Highly stable design for critical needs Fig. 1 Fig. 2
H w D
Inductance Q  Resonant DCRes. Current .
(nH) Tolerance Min. Freq. (GHz) (@)  Max. (mA)  Mfrs. ListNo.  Order Code ?ggg }EIS ” 12-415 ggg ;;; mm
0402 Case Size 1210 (Fig 2.) 25 35 2.8 mm
1 +0.1nH 13 12 0.15 700 MCFT000000  171-1705 1812 (Fig 2.) 35 48 3.5mm
15 +01nH 13 10 0.25 700 MCFT000001  171-1706
22 +0.1nH 13 8 0.35 440 MCFT000002 1711707 @ Very strong solderability by flow soldering, sol- @ Highly reliable in environments of
33 = 812: g g g'gg ggg mgggggggi 1?”333 dering iron or wave soldering. sudden temperature change and
68 Y0AH 13 6 105 260 MCFT000005  171-1710 [ ] Tgrminals'are highly resistgnt to pull forces. humidity. Super Q characteris-
8.2 +01nH 13 55 1.25 220 MCFT000006  171-1711 @ Highly resistant to mechanical shocks and pres- tics.
10 +1% 13 45 1.35 200 MCFT000007  171-1712 sure.
15 +1% 13 33 1.75 130 MCFT000008 ~ 171-1713 Inductance Q  Resonant DCRes. Current
22 1% 18 28 2.65 90 MCFT000009  171-1715 (uH) Tolerance min. Freq. (MHz) (@)  Max. (mA)  Mtrs. ListNo.  Order Code
0603 Case Size 0805 Case Size
1 +01nH 15 13 0.35 800 MCFT000011  171-1717 + 59 R
15 SOWH 15 10 03 B0 OO TITB gy SR B s o NN
22 =0.1nH 15 8 0.35 300 MCFT000013  171-1719 0.33 £5% 20 550 0.35 650 MCFT000154  171-1876 0
3.3 =0.1nH 15 6 0.45 300 MCFT000014  171-1720 0.47 £5% 20 350 0.45 600 MCFT000155  171-1877 @
47 =0.1nH 15 5 0.55 300 MCFT000015  171-1721 0.68 £5% 20 300 0.6 500 MCFT000156  171-1879 <
6.8 +0.1nH 15 5 0.75 300 MCFT000016 171-1722 1 + 5% 15 280 0.8 450 MCFT000157 171-1881 (4]
10 1% 15 4 0.95 300 MCFT000017  171-1723 15 £5% 15 250 1.05 350 MCFT000158  171-1882 (@)
;g x ]://o 12 g 132 ggg mgggggg]g m];gg 2.2 £5% 15 110 1.1 320 MCFT000159 ~ 171-1883 o
+1% . - e B
33 +1% 15 15 2.75 250 MCFT000020  171-1727 i? N 22 }g 22 ;‘? 383 mgﬁggglgﬁ’ ]3]}23‘5‘ 3
a7 1% 15 15 3 200 MCFT000021  171-1728 68 5% 15 36 27 200 MCFT000162  171-1886 -g
68 1% 15 1 5 150 MCFT000022  171-1729 10 5% 10 30 45 180 MCFT000163  171-1887 1
s36017 1008 Case Size )
Price Each 0.15 £5% 30 800 0.15 1200 MCFT000164  171-1888 3
- 0.22 £5% 30 600 0.25 1200 MCFT000165  171-1889
Case Size Order Code 033 5% 30 400 02 1100  MCFT000166  171-1890 e
0402 All Values ® 047 £5% 30 350 0.45 900 MCFT000167  171-1892
0603 All Values ® 0.68 £5% 30 300 0.4 800 MCFT000168  171-1893
1 +5% 25 245 05 600 MCFT000169  171-1894
FREE Re-reeling service. Only buy what you need and improve assembly efficiency. 15 f % % 182 065 550 MCFT000170 171_1895
For more information visit local website 22 5% % 105 0.95 500 MCFT000171 1711896
33 £5% 25 55 1.15 350 MCFT000172  171-1897
47 £5% 25 43 1.28 300 MCFT000173  171-1898
Mu""ayer Ceramic Inductors mult?comp 6.8 +5% 25 39 1.6 300 MCFT000174  171-1899 m
. 10 £5% 20 33 23 250 MCFT000175  171-1900 Z
0402 & 0603 Case Sizes 15 5% 20 2% 27 200 MCFT000176  171-1901 )
— @ A ceramic material construction for gg = g:f gg }2 3[-13 }gg mggggg]% m}ggg “_n
. cons Y59 B
LI & hoh freauency applcation up to 47 x5% 18 14 59 110 MCFTO00179  174-1904 =
& 68 +£5% 18 12 9.5 90 MCFT000180  171-1905 @
_ : @ Tight inductance tolerance and excel- 100 oS 12 8 m 120 MCFT000181  171-1906 »
'% g font 0 value e % @ 120 07 400  MCFTO00182  174-1907 Q0
=z H H H + o . -
e ﬁzgga%gégﬂggggompw sizes of 15 10% 30 8 085 370  MCFT000183  171-1909 w
How ' ' 2.2 £10% 30 75 1 320 MCFT000184  171-1911 c
0402 05 1 05mm 3.3 +10% 30 60 12 260 MCFT000185 171-1912 ©
o ©
0503 0816 08mm o3 Shw a0 a0 rs a0 wermomer o [
. = 0 . -
Inductance Q  Resonant  DCRes.  Current ) 10 +10% 30 30 2.1 150 MCFT000188  171-1915 g
(nH) Tolerance Typ. Freq. (GHz) Q) Max. (mA)  Mitrs. List No.  Order Code 15 +10% 30 20 28 130 MCFT000189 171-1916 (L).
0402 Case Size 22 +10% 30 20 37 10 MCFT000190  171-1917 o
1 +030H 33 10 0.12 300 MCFT000024  171-1731 33 +10% 30 17 5.6 70 MCFT000191  171-1918 =]
15 +030H 29 6 013 300 MCFT000025 ~ 171-1732 47 +10% 30 15 7 60 MCFT000192  171-1919
22 +030H 26 6 0.16 300 MCFT000026  171-1733 68 +10% 30 12 9 50 MCFT000193  171-1920
33 £03nH 28 6 0.19 300 MCFT000027 ~ 171-1734 100 +10% 20 10 10 40 MCFT000194  171-1922
47 +030H 28 4 0.24 300 MCFT000028  171-1735 150 £10% 20 8 15 65 MCFT000195  171-1923
6.8 £5% 26 39 0.32 300 MCFT000029  171-1736 220 +10% 20 7 21 50 MCFT000196  171-1924
10 +5% 25 3.2 0.42 300 MCFT000030  171-1737 1812 Case Size
15 5% 24 23 0.55 300 MCFT000031  171-1739 1 +10% 50 100 05 450 MCFT000197  171-1925
22 5% 24 16 0.8 300 MCFT000032  171-1741 15 £10% 50 70 0.6 410 MCFT000198  171-1926
33 5% 23 12 1 200 MCFT000033  171-1742 2.2 £10% 50 55 0.7 380 MCFT000199  171-1927
a7 5% 21 0.9 13 150 MCFT000034  171-1743 33 +10% 50 45 0.8 355 MCFT000200  171-1928
68 £5% 19 075 2.2 100 MCFT000035  171-1744 W7 +10% 50 35 1 315 MCFT000201  171-1929
100 +5% 18 0.6 25 100 MCFT000036  171-1745 68 $10% 50 97 12 285 MCFT000202  171-1930
0603 Case Size 10 +10% 50 20 16 250 MCFT000203  171-1931
1 +03nH 36 6 0.1 500 MCFT000037 ~ 171-1746 15 +10% 50 17 25 200 MCFT000204  171-1932
15 +03nH 34 6 0.1 500 MCFT000038  171-1747 22 +10% 50 13 3.2 180 MCFT000205  171-1934
22 +03nH 38 6 0.1 500 MCFT000039  171-1748 33 +10% 50 11 4 160 MCFT000206  171-1935
33 +03nH 40 6 013 500 MCFT000040  171-1749 47 +10% 50 10 5 140 MCFT000207  171-1936
47 +030H 37 4 0.2 500 MCFT000041  171-1750 68 +10% 50 9 6 130 MCFT000208  171-1937
6.8 £5% 37 375 0.25 500 MCFT000042  171-1752 100 +10% 40 8 8 110 MCFT000209  171-1938
10 +5% 37 3 03 300 MCFT000043  171-1753 150 +10% 40 5 9 105 MCFT000210  171-1939
15 +5% 38 23 0.4 300 MCFT000044  171-1754 220 +10% 40 4 10 100 MCFT000211  171-1940
22 +5% 40 16 05 300 MCFT000045  171-1755 330 +10% 30 35 15 85 MCFT000212  171-1941
33 +5% 40 12 0.6 300 MCFT000046  171-1756 470 +10% 30 3 26 62 MCFT000213  171-1942
47 +5% 36 0.9 0.7 300 MCFT000047  171-1757 680 £10% 30 3 30 50 MCFT000214  171-1943
68 +5% 35 0.7 0.85 300 MCFT000048  171-1758 536020
100 +5% 28 0.6 12 300 MCFT000049  171-1759 i
Price Each
536018
Case Size Order Code
0805 All Values ®

For latest prices and stock information, please visit the website at www.elementi14.com
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H H Inductance Q  Resonant DCRes. Current
IndUCtors SMD Chlp MUItlcomp (nH) Tolerance min. Freq. (GHz) ()  Max. (mA)  Mftrs. ListNo.  Order Code
contl n ued 0805 Case Size
1000 £5% 20 0.1 25 170 MCFT000128  171-1847
Wound Ferrite Chip - continued 2200 S % om 27 i NoHoooiso  7i-iads
+ 3% A . -
0805, 1008, 1210 & 1812 Case Sizes - continued 3300 £5% 15 0.04 44 90 MCFT000131  171-1850
) 4700 £5% 15 0.04 6.4 90 MCFT000132 1711851
Price Each . )
) 0805 Case Size (Low Profile)
Case Size Order Code 10 +£5% 55 33 0.08 800 MCFT000133  171-1852
1008 All Values ® 15 £5% 50 295 01 800 MCFT000134  171-1853
22 £5% 50 29 0.15 800 MCFT000135  171-1855
:;g ::: z::z::: 33 5% 50 2.5 0.28 600  MCFT000136  171-1856
47 £5% 50 2 0.39 600 MCFT000137  171-1857
68 £5% 50 15 0.4 500 MCFT000138 -
. . - 100 £5% 50 1.2 0.64 400 MCFT000139 13113?3
Wire Wound Chip mu P 1206 Case Size
0402, 0603, 0805 & 1206 Case Sizes 10 £5% 40 4 0.08 1000 MCFT000140  171-1860
15 £5% 40 3.2 04 1000 MCFT000141  171-1861
' s 22 +5% 50 22 04 1000 MCFTO00142  171-1862
- m @ 33 +5% 55 18 0.1 1000 MCFT000143  171-1863
‘ ' H 47 +5% 55 15 013 1000 MCFT000144  171-1864
68 +5% 55 1.2 0.26 950 MCFT000145  171-1865
‘ 150 £5% 60 095 0.31 750 MCFT000146  171-1867
220 £5% 55 076 05 670 MCFT000147  171-1868
it 021 1\/;/ ) 6D 330 £5% 45 065 0.62 590 MCFT000148  171-1869
: 27 76 mm 470 £5% 45 055 13 490 MCFT000149  171-1870
0603 102 18 1.12mm 680 £5% 45 045 1.58 430 MCFT000150  171-1871
0 Esosp . ]gg ggg ]73 mm 1000 £5% 45 0.4 28 320 MCFT000151  171-1872
5 Low Profile . . .73 mm 536019
1206 152 356  216mm
Price Each
@ Wire wound ceramic construction pro- @ Low profile, high current are available Case Size Order Code
vide high SRF @ Miniature SMD chip inductor for fully
;? @ Ultra-compact inductors provide excep- automated assembly 0402 All Values @
7 tional Q values @ Tighter tolerance down to +2% 0603 All Values ®
(.} Inductance Q  Resonant DCRes. Curent 0805 All Values ®
5 (nH) Tolerance min. Freq. (GHz) (@)  Max. (mA)  Mfirs. ListNo.  Order Code 0805 (Low Profile) Al Values ®
0402 Case Size 1206 All Values ®
(@) 1 £10% 16 127 0.045 1360 MCFT000063  171-1774 A
o 2.2 £03H 19 108 0.07 960 MCFT000064  171-1776 i =
= 33 +030H 19 7 0.066 840 MCFT000065  171-1777 SIMID 06(_]3 Series E&:s
35 47 *0aH 18 47 013 640  MOFT000066  171-1778 0603 Case Size
+ 59 -
g ?'08 - gn//: g? g:g g?gg Sgg mgggggggg 1;”%8 @® Ceramic cored SMD inductors in 0603 size case
o 12 £5% 24 36 0.12 640 MCFT000069  171-1781 = . ® Same frequency of measure for L and Q values
=1 15 +5% 24 3.28 0.172 560 MCFT000070  171-1782 @ Suitable for IR, vapour phase and wave soldering
o 18 £5% 25 3.4 0.23 420 MCFT000071  171-1783 @ Tolerance +0.3nH up to 3.3nH and 5% above
27 S a4 o4 03 A0 VOHONOTS  17i17ss $ imatic category 40/085/56
= 0 . 8 - 1
33 £5% 24 235 0.35 400 MCFT000074  171-1786 ‘ ® Supplied on 8mm embossed tape
39 £5% 25 2.1 0.55 200 MCFT000075  171-1788
47 £5% 25 2.1 0.83 150 MCFT000076  171-1789
56 £5% 25 176 0.97 100 MCFT000077  171-1790 H=08,W=16,0=08
68 +5% 22 1.62 112 100 MCFT000078 171-1791 nH Max. (©) Current (min) Frequency Frequency
0603 Case Size . mA _ MHz MHz Order Code
m 22 5% 15 6 0.1 700 MCFT000079  171-1792 SIMID 0603C Series 0603 Case Size
< 33 5% 22 6 0.08 700 MCFT000080  171-1793 12 0.06 1800 7 100 6000 387-6949
@) 47 5% 25 58 0.12 700 MCFTO00081  171-1794 15 0.07 1500 8 100 6000 387-6950
- 68 +5% 27 58 041 700 MCFT000082  171-1795 18 008 1500 8 100 6000 387-6962
T 10 +5% 31 48 013 700  MCFT000083  171-1796 83 012 1200 J 100 5500 387-6986
= 12 5% 35 4 013 700  MCFT000084  171-1797 4ronm 800 J 100 4800 3876998
@ 15 £5% 35 4 0.17 700 MCFT000085  171-1798 56 0.18 700 9 100 4600 387-7000
& 18 £5% 35 3.1 0.17 700 MCFT000086  171-1800 6.8 0.2 700 9 100 3550 387-7012
2 £5% 38 3 0.19 700 MCFT000087  171-1801 10 0.32 600 10 100 2800 387-7024
R0 27 £5% 40 28 0.22 600 MCFT000088  171-1802 15 0.41 420 10 100 2500 387-7036
(%)) 33 5% 40 23 0.22 600 MCFTO00089  171-1803 22 0.5 380 10 100 2000 387-7048
c 39 £5% 40 22 0.25 600 MCFT000090  171-1804 47 0.95 270 n 100 1800 387-7061
o 47 +£5% 38 2 0.28 600 MCFT000091  171-1806 100 1.8 200 12 100 1300 387-7085
heo 56 +5% 38 19 0.31 600 MCFT000092  171-1807 150 4.5 130 5 252 1100 387-7097
b 68 £5% 37 17 0.34 600 MCFT000093  171-1808 180 6.5 120 4 252 1000 387-7103
o 82 £5% 34 17 0.54 400 MCFT000094  171-1809 220 5 10 4 252 900 387-7115
%3 100 £5% 34 14 0.58 400 MCFT000095  171-1810 204164
@) 120 +5% 32 13 0.65 300 MCFT000096 171-1811 Order Multiple=5 Price Each
S 150 £5% 28 13 0.95 280 MCFT000097  171-1812
180 £5% 25 125 14 250 MCFT000098  171-1813 Order Code
220 £5% 25 12 16 250 MCFT000099  171-1814 SIMID 0603C Series All Values®
270 £5% 25 0.9 2.1 200 MCFT000100  171-1815
330 £5% 25 0.9 38 100 MCFT000101  171-1816 . A
390 £5% 25 09 435 100 MCFT000102  171-1818 SIMID 0805B Series —
470 £5% 23 0.6 36 80 MCFT000103  171-1819 EPCOS
0805 Case Size i i i i
10 5% 60 42 01 600 MCFTO00104 1711820 - : Eeramlc or ferrite cored inductors in 0805 package
12 £5% 50 4 0.15 600 MCFT000105  171-1821 % and Q values measured at one frequency (fQ/fL)
15 15% 50 34 017 500 MCFT000106  171-1822 [ ] Suﬂatﬂe for IR, vapour phase and wave soldering
18 +5% 50 33 0.2 600 MCFT000107  171-1823 @ Supplied on 8mm embossed tape
+ 5Y% R i
I
33 £5% 60 205 0.27 500 MCFT000110  171-1826
39 £5% 60 2 0.29 500 MCFT000111  171-1827 He16 W22 D14
47 £5% 60 165 0.31 500 MCFT000112  171-1828 i i
56 +5% 60 1.55 0.34 500 MCFT000113 171-1831 LN Rmax Current fo/fL Frequency
68 £5% 60 145 0.38 500 MCFT000114  171-1832 nH Q mA MHz MHz Q Order Code
82 + 5% 65 1.3 0.42 400 MCFT000115 171-1833 27 0.03 1000 250 6000 20 400-0341
100 +5% 65 1.2 0.46 400 MCFT000116 ~ 171-1834 6.8 0.05 800 250 5500 30 400-0353
120 +5% 50 1.1 0.51 400 MCFT000117 ~ 171-1835 8.2 0.06 700 250 5000 35 400-0365
150 +5% 50 0.92 0.56 400 MCFT000118 ~ 171-1836 10 0.06 700 250 4500 40 400-0377
180 +5% 50 0.87 0.64 400 MCFT000119  171-1837 12 0.06 700 250 4000 40 400-0389
220 +5% 50 0.86 0.66 400 MCFT000120  171-1838 15 0.07 670 250 3500 45 400-0390
270 +5% 48 0.65 1 350 MCFT000121 171-1839 18 0.07 670 250 3300 45 400-0407
330 £5% 48 0.6 14 310 MCFT000122  171-1840 2 009 600 250 2600 45 400-0419
390 + 5% 48 0.56 15 290 MCFT000123 171-1841 33 0.12 520 250 2150 45 400-0420
470 + 5% 33 0.375 1.7 250 MCFT000124 171-1843 39 0.1 560 250 2050 50 400-0432
560 + 5:/0 23 0.34 1.9 230 MCFT000125 171-1844 47 0.13 500 200 1900 45 400-0444
680 + 5% 23 0.2 2.2 190 MCFT000126 171-1845 68 0.19 410 200 1550 45 400-0456
820 + 5% 23 0.2 2.35 180 MCFT000127 171-1846 82 0.21 390 150 1430 40 400-0468
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LN Rmax Current fQ/fL Frequency Inductance DC Max. dc Test Self Res
100 0.26 350 150 1310 40 400-0470 Inductance Tolerance  Resistance Current Qfactor Frequency Frequency
120 0.44 270 150 1210 40 400-0481 uH % Max. Q mA Min (MHz) MHz Order Code
150 0.44 270 100 120 35 400-0493 SIMID 1210A Series 1210 Case size
180 0.47 260 100 1030 35 400-0500 0.22 10 0.64 280 20 30 700 608-257
220 0.55 240 100 950 35 400-0511 0.68 10 27 140 20 30 400 608-282
330 1 180 100 800 35 400-0523 1 10 0.34 380 20 796 320 608-294
390 1.9 130 100 730 35 400-0535 15 10 0.42 340 20 796 270 608-300
470 2.4 15 100 660 35 400-0547 22 10 0.75 270 25 796 230 608-312
680 0.5 250 25.2 450 20 400-0559 47 10 29 150 25 7.96 145 608-336
820 0.55 240 25.2 400 20 400-0560 6.8 10 28 135 25 7.96 115 608-348
1000 0.5 250 7.96 350 20 400-0572 10 10 16 180 25 252 29 608-350
1200 0.65 220 7.96 300 20 400-0584 15 10 18 165 25 252 175 608-361
1500 0.75 200 7.96 250 20 400-0596 29 10 25 145 25 2592 14 608-373
1800 0.85 190 7.96 250 20 400-0602 33 10 44 110 25 2592 15 608-385
2200 1.7 130 7.96 200 20 400-0614 47 10 7 85 25 050 8 608-397
3300 33 100 7.96 200 20 400-0626 68 10 77 80 25 95 75 608-403
3900 3.6 95 7.96 150 20 400-0638 100 10 115 65 20 252 6 608-415
4700 38 %0 796 150 2 400-0640 SIMID 1210T Series 1210 Case size
204166 0.1 10 0.31 450 28 100 900 387-7127
Price Each 0.22 10 0.23 450 30 252 500 387-7140
0.47 10 0.34 450 30 252 300 387-7164
: Order Code 1 10 06 400 30 79 300 387-7190
SIMID 08058 Series All Values ® 29 10 0.8 320 30 7.96 100 387-7206
33 10 1.2 260 30 796 60 387-7218
. £ 47 10 15 220 30 796 50 387-7220
SIMID 0805F Series — 10 10 2.1 150 27 252 30 387-7231
EPCOS 22 10 35 110 27 252 20 387-7243
@ Ceramic or ferrite cored inductors in 33 10 56 70 27 252 17 387-7255
0805 package 47 10 7 60 27 252 15 387-7267
68 10 9 60 27 252 9 387-7279
@ L and Q values measured at one frequen- 100 10 1 60 20 7.96 3 387-7280
cy (fQuiL) 330 10 34 40 20 796 4 387-7346
@ Suitable for IR, vapour phase and wave SIMID 2220 Series 2220 Case Size o
soldering 1 0.03 1800 10 796 95 870-092 )
@ Supplied on 8mm embossed tape 2.2 10 0.048 1300 10 7.96 42 158-720 )
33 10 0.08 1120 10 796 34 870-109 7]
Tolerance +10% 47 10 0.088 950 10 796 29 158-732 <
Climatic category 55/125/56 6.8 10 0.12 810 10 796 24 158-744 o
10 10 0.21 690 10 252 19 870-110
H=16W=22D=14 2 10 0.35 480 10 252 13 158-768 o
LN Rmax  Current  fQ/fL Frequency Mftrs. 33 10 0.62 400 10 2.52 10.5 870-122 o
nH Q mA MHz MHz Q List No. Order Code 47 10 0.68 340 10 2.52 8.5 158-770 3
22 008 700 250 500 60  B82498F3220J 880-8120 68 10 0.96 20 10 252 7 158-781 O
33 011 600 250 500 65  B82498F3330J 880-8139 100 10 16 250 20 0.796 6 870-134 )
47 013 600 200 500 65  B82498F3470J 880-8147 220 10 2.72 w20 0796 39 158-800 ¢:|;
100 028 450 150 500 55 B82498F3101J 880-8163 330 10 3.92 4020 0796 32 158-811 L
330 15 220 100 250 45  BB2498F3331 880-8180 470 10 56 120 20 079% 26 158-823 =
470 19 190 50 100 30 BB2498F3471J 880-8198 1000 10 12 85 30 0252 18 158-847 (7]
1000 05 250  7.96 7.96 15 BB2498F1102J 880-8210 1500 10 16 70 30 0252 1.4 158-859
4700 38 9 796 7.96 15 BB2498F1472J 880-8244 2200 10 28 55 30 0252 1.2 158-860
486500 4700 10 62.4 36 30 0252 09 158-872
: ) 10000 10 120 25 30 0079 05 158-884
Order Multiple=5 Price Each SIMID 2220H series High Current 2220 Case Size
Order Code Inductance DC Max. de Test Self Res
SIMID 0805-F Seri All Values ® Inductance Tolerance  Resistance  Current Qfactor Frequency  Frequency
ores aues WH % M A Mn  (MH) Mz Order Code m
. . . - 1 10 0.024 25 10 796 95 387-7360 =
FREE Re-reeling service. Only buy what you need and improve assembly efficiency. 22 10 0.048 1.8 10 7.96 42 387-7371
For more information visit local website 6.8 10 0.12 113 10 7.96 24 387-7401 @)
N 10 10 0.168 1 10 252 19 387-7413 “_n
: P 15 10 0.24 0.81 10 252 16 387-7425 L
SIMID 1008, 1812, 1210 & 2220 Series — 2 10 0.35 0.67 10 9F) 13 387.7437 =
EPCOS 100 10 1.28 0.35 20 0796 6 158-896 @
SIMID 1008 case size SIMID 1812 case size 220 10 2.72 0.24 20 079 39 387-7450 n
H=1.6, W=25, D=2 H=3.2,W=45,D=3.2 330 10 3.92 02 20 079 3.2 158-902 o)
1000 10 12 0.12 30 0252 18 158-914
SIMID 2220 case size SIMID 1210A case size 3300 10 48 0055 30 0252 1 158-926 92}
H=5, W=56, D=5 H=1.9,W=32,D=25 10000 10 120 0035 30 0079 05 158-938 _g
204067
@ Miniature, encapsulated ferrite and ceramic cored chip inductors sizes Order Multiple=10 Price Each -Q
@ Suitable for wave and reflow soldering. 8
@ SIMID 2220, 1812 and 1210A series are supplied on 12mm embossed tape in accord- Order Code 17
ance with IEC286 PT3 SIMID 1008 Series All Values® C_)
@ SIMID 1008 series are supplied on 8mm embossed tape in accordance with EIAJ- SIMID 1812A Series All Values® >
RC-1009B. SIMID 18127 Series  All Values®
@ The inductance value is clearly marked on each component body. SIMID 1210A Series All Values®
Inductance DC Max. dc Test  Self Res SIMID 1210T Series _ All Values®
Inductance Tolerance  Resistance  Current Qfactor Frequency Frequency -
uH % Max.Q  mA Mn  (MH)  MHz Order Code ::::g :Z:g::’"’_‘ ::: za:“es:
SIMID 1008 Series 1008 Case Size eries alues
22 20 1.06 155 25 796 80 200-517 R
SIMID 1812A series 1812 Case Size SIMID 1210-H Series A~
10 10 0.98 320 45 252 22 200-360 Ereos
22 10 1.45 260 45 252 13 200-384
33 10 1.85 230 45 2.52 10.5 200-396 @ Ferrite drum core
47 10 23 210 40 252 95 200-402 @ Laser welded winding
?go 18 ig }gg 38 ggg g 5 ggg:ﬁ;g @ Flame retardant encapsulation
220 10 75 115 30 0796 46 200-440 [ ] Ve!'y high current handllng capability
470 10 175 75 35 079% 35 200-463 ® Suitable for reflow soldering
680 10 25 65 30 079 26 200-475 @ AECQ200 qualified
1000 10 31 55 30 079 23 200-487
SIMID 1812T series High Current 1812 Case Size c ! 1210
1 10 0.08 1300 10 796 110 880-8406 Talse size 0%
33 10 0.19 900 10 796 50 880-8422 olerance 0%
4.7 10 0.22 800 10 7.96 40 880-8430 Inductance  Rmax Current Frequency Mftrs. List Order Code
10 10 0.35 650 10 252 25 880-8449 nH Q  RatingmA KHz Q
;g ]g gg ggg }8 ggg 122 ggggjg; 1 0.1 1150 150 8 B82422H1102K 129-9970
P 10 1 0 10 55 13 830.8473 22 0.16 800 90 8 B82422H1222K 129-9971
e 10 e 350 10 5e 1 8308481 33 0.18 770 70 8 B82422H1332K 129-9972
100 10 iy 200 2 0705 65 880.8503 47 025 700 46 8 B82422H1472K 129-9974
0 10 7 120 % 079 4% 8808220 10 0.46 500 30 12 B82422H1103K 129-9975
y g : - 22 1 330 21 12 B82422H1223K 129-9976
1000 10 30 70 20 0252 23 880-8570

For latest prices and stock information, please visit the website at www.elementi14.com 1135
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Find it fast online at www.elementi4.com |Over 500,000 products with real-time stock availability |%

SIMID 1210-H Series - continued

Inductance Rmax  Current Frequency Mftrs. List Order Code
33 14 280 15 15 B82422H1333K 129-9977
47 2.1 230 12 15 B82422H1473K 129-9978
68 34 180 10 15 B82422H1683K 129-9981
100 4.8 150 8 20 B82422H1104K 129-9982
330 13 90 45 20 B82422H1334K 129-9983
452149
Order Multiple=10 Price Each
Order Code
SIMID 1210-H Series All Values ®
SIMID 1812C Series A~
. EPCOS
@ High Q factor
@ Upright ferrite drum core
@ Temperature range up to 150 °C
@ Suitable for lead-free reflow soldering
@ (Qualified to AEC-Q200
Tolerance +10%
H=32W=32D=45
LN  Rmax  Current Frequency Mftrs.
uH Q mA MHz Q List No. Order Code
10 098 320 28 40 B82432C1103K000 164-4381
47 2.3 210 12 30 B82432C1473K000 164-4393
68 2.8 190 10 30 B82432C1683K000 164-4395
100 47 145 8 30 B82432C1104K000 164-4382
150 6.1 130 7 30 B82432C1154K000 164-4388
330 1441 85 45 30 B82432C1334K000 164-4392
470 175 75 4 30 B82432C1474K000 164-4394
528639
Order Multiple=5 Price Each
Order Code
SIMID 1812C Series All Values ®
SIMID 2220A Series A
. . . EPCOS
@ Very high current handling capability
@ High L values
@ Ferrite drum core
@ Temperature range up to 150 °C
@ Suitable for lead-free reflow soldering
@ (Qualified to AEC-Q200
Tolerance +20%
H=5W=5D=5.6
LN Rmax  Current Frequency Mftrs.
uH Q mA MHz Q List No. Order Code
1 0.025 3510 111 15 B8244271102M050 164-4424
15 0.033 3020 60 15 B82442T71152M050 164-4430
2.2 0.038 2710 46 15 B8244271222M050 164-4434
33 0.046 2460 36 15 B8244271332M050 164-4438
4.7 0.073 1950 30 15 B82442T1472M050 164-4444
6.8 0.106 1680 23 15 B8244271682M050 164-4448
10 0.132 1510 19 15 B82442T1103K050 164-4425
22 0.238 1040 13 15 B8244271223K050 164-4435
33 0.36 840 1 15 B82442T1333K050 164-4441
68 0.781 570 7 15 B8244271683K050 164-4449
100 0.99 510 6.1 20 B8244271104K050 164-4426
150 15 410 4.6 20 B8244271154K050 164-4432
220 2.21 330 3.9 20 B8244271224K050 164-4436
330 3.29 280 3.4 20 B8244271334K050 164-4442
470 4.73 240 2.6 20 B82442T1474K050 164-4446
680 5.87 210 2.3 20 B8244271684K050 164-4450
1000 9.5 150 1.8 20 B8244271105K050 164-4428
1500 149 130 15 20 B8244271155K050 164-4433
2200 225 100 1.2 20 B8244271225K050 164-4437
3300 328 85 1 20 B8244271335K050 164-4443
4700  48.6 73 0.8 20 B82442T1475K050 164-4447
6800  60.3 65 0.6 20 B82442T1685K050 164-4451
10000 112 46 0.5 20 B8244271106K050 164-4429
528643
Price Each
Order Code
SIMID 2220A Series All Values ®
. N
Transponder Coils —~
B82450 Series EPCOsS

@ Ferrite core

@ Enamel copper winding

@ Moulded case

@ High mechanical resistance

s i

Tolerance +3%

L=114W=35H=24

Operating temperature -40°C to +125°C

Inductance Resonant DC resistance
(mH) Frequency (KHz)  Q Factor Max.(Q) Mftrs. List No. Order Code
1 2700 33 15 B82450A1004A 129-9965
2.36 2000 34 25 B82450A2364A 129-9966
452106
Price Each
Order Code
All Values ®

SMD Chip - Murata

tenovator in Electronics
@ Suitable for high density mounting due to

compact size

@ External electrodes with nickel barrier structure provide excel-
lent solder heat resistance for both flow and reflow soldering

LQM18 Series
0603 Case Size

@ Magnetically shielded chip coil providing ex-
cellent characteristics in crosstalk and mag-
netic coupling

Operating temperature -40°C to +85°C

Induct- Q Test DC Self Allowable
ance Factor Frequency Resistance Resonance  Current Mftrs.
nH Toler-  Min. MHz QMax. Freq. MHzMin ~ mA List No. Order Code
ance
47 £20% 10 50 0.3 260 50  LQM18NN47NMOOD 134-3096
68  +20% 10 50 0.3 250 50  LQM18NN6BNMOOD 134-3097
100 +10% 15 25 05 240 50  LQM18NNR10K0OD 134-3100
120 +10% 15 25 05 205 50  LQM18NNR12K00D 134-3101
150 +10% 15 25 0.6 180 50  LQM18NNR15K00D 134-3102
180 +10% 15 25 0.6 165 50  LQM18NNR18K00D 134-3103
220 +10% 15 25 0.8 150 50  LQM18NNR22K0OD 134-3104
270 £10% 15 25 0.8 136 50  LQM18NNR27K00D 134-3106
330 +10% 15 25 0.85 125 35  LQM18NNR33K00D 134-3107
390 +10% 15 25 1 110 35 LQM18NNR39KOOD 134-3108
470  £10% 15 25 1.35 105 35 LQM18NNR47K00OD 134-3109
560 +10% 15 25 1.55 95 35 LQM18NNR56K00D 134-3110
680 +10% 15 25 17 90 35  LQM18NNR68K0OOD 134-3111
1000 +10% 35 10 0.6 75 25 LQM18NN1ROKOOD 134-3113
1200 +10% 35 10 0.8 65 25 LQM18NN1R2K0OOD 134-3114
1500 +10% 35 10 0.8 60 25  LQM18NN1R5K00D 134-3115
1800 +10% 35 10 0.95 55 25  LQM18NN1R8K0OOD 134-3116
2200 +10% 35 10 115 50 15 LQM18NN2R2K0OD 134-3118
463345
Price Each

Order Code
All Values ®

snovatorin Electronies

@ Miniature SMD inductors using
multilayer process technology and
magnetic materials

@ Magnetically shielded design —
ideal for high density mounting

@ Approximately ¥4 the size of conventional chip
coils while still retaining high reliability

@ 0805 case size

L=2.0, W=1.25H=0.85
(3.3, 4.7uH=1.25)

-40°C to +85°C

LQM21 Series
0805 Case Size

Operating temperature Test Frequency 25MHz (up to 0.68uH)

25MHz (1.0 to 4.7uH)

Inductance  Inductance Q Factor DC Resistance  Self Resonance  Allowable Order

uh Tolance Min. Q Max. Freq. MHz Min  Current mA Code
0.1 +10% 20 0.26 340 250 952-7893
0.15 +10% 20 0.32 270 250 952-7907
0.22 +10% 20 0.38 220 250 952-7915
0.33 +10% 20 0.48 180 250 952-7923
0.47 +10% 25 0.57 150 200 952-7931
0.68 +10% 25 0.72 125 150 952-7940
1 +10% 45 0.4 107 50 952-7850
1.5 +10% 45 0.5 87 50 952-7869
3.3 +10% 45 0.8 59 30 952-7877
47 +10% 45 1 47 30 952-7885

LQM21NNR10K10D  952-7893 LQM21NNR47K10D  952-7931 LQM21NN1R5K10D  952-7869
LQM21NNR15K10D  952-7907 LQM21NNRG8K10D  952-7940 LQM21NN3R3K10L — 952-7877
LQM21NNR22K10D  952-7915 LQM21NN1ROK10D  952-7850 LQM21NN4R7K10L  952-7885
LQM21NNR33K10D  952-7923
207187
Order Multiple=5 Price Each
Order Code

All Values ®

I Over 500 000 products available online -

@ Compliant

For free legislation advice visit www.global-legislation.com
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LOWO4A Series
03015 Case Size tenovatorin Electronies
The LQWO04A series consists of air core chip coil using
aminiature alumina core. The LQWO4A series has high
Q value in high frequency range and high self resonant
g 1 frequency. It is suitable for high frequency circuits
H=0.8mm, W=0.4mrm, D=0.06mm which are used in telecommunications equipment.
Features: Applications:
@ Resin-coated surface enables excellent @ Mobile phones such as GSM,
mounting CDMA, PDC, etc.

@ Low DC resistance design is ideal for low @ W-LAN & Bluetooth
loss, high output and low power consumption @ High frequency circuits in general

mnovatorin Electronics

LQW18 Series
0603 Case Size

@ Miniature SMD inductors with alu-
mina core
@ Unique winding technology min-
imises stray capacitance leading to
increased SRF
@ High Q and stable inductance at high frequencies
@ Low DC resistance
@ 0603 case size allows high density mounting

L=1.6, W=0.8, H=0.8

Operating temperature -55°C to +105°C Test Frequency 100MHz
Inductance Resistance Current Mits. !
nH Q mA List No. Order Code Inductance Inductance Q Factor DC Resistance  Self Resonance  Allowable
nh Tolance Min. Q Max. Freq. MHz Min ~ CurrentmA  Order Code
1.8 0.056 700 LQWO4ANTNBDOOD 111-5002 5.6 +2% 35 0.082 6000 750 952-8016
27 0.07 570 LQWO4AN2N7D00D 111-5003 10 +2% 35 0.11 6000 650 952-7958
39 0.098 530 LQWO4AN3N9ODOOD 111-5007 12 +2% 35 0.13 6000 600 952-7966
47 0.14 440 LQWO4AN4N7D00D 111-5009 15 +2% 40 0.13 6000 600 952-7974
5.6 0.112 470 LQWO4AN5N6DO0D 111-5011 22 +2% 40 017 4600 500 952-7982
6.8 0.14 440 LQWO4ANGN8DOOD 111-5013 33 +2% 40 0.23 3200 420 952-7990
75 0.14 440 LQWO4AN7N5D00D 111-5014 47 +2% 38 0.29 2600 380 952-8008
10 0.252 330 LQWO4AN10NJOOD 111-5018 68 +2% 38 0.38 2200 340 952-8024
1 0.28 310 LQWO4AN11NJOOD 111-5019 100 +2% 34 0.68 1800 220 952-8032
12 0.28 310 LQWO4AN12NJOOD 111-5020 150 +2% 32 15 1400 160 952-8040
15 0.476 240 LQWO4AN15NJOOD 111-5022 220 +2% 25 25 1200 120 952-8059
18 0.532 220 LQWO4AN18NJOOD 111-5024 .
22 0.63 200 LQWO4AN22NJOOD 111-5026 Mitrs. List No.
42333 LQW18AN5N6DOOD =952-8016 LAQW18AN22NGOOD =952-7982 LOW18ANR10G00D =952-8032
) LQW18ANTONGOOD =952-7958 LQW18AN33NGOOD =952-7990 LOW18ANR15G00D =952-8040
Price Each LQW18AN12NGOOD =952-7966 LQW18AN47NGOOD =952-8008 LQW18ANR22G00D =952-8059
Order Code LQW18AN15NGOOD =952-7974 LOW18ANGBNGOOD =952-8024
227185
All Values ® Price Each
; Order Code
LQW15 Series | s22usFRata | A Values ©
0402 Case Size e LQW18 Design Kit
@ Innovative coil and case struc- [T 176-07050
tures
@ Low DC resistance ;
@ High-frequency characteristics LQG15 se."es oo
@ Operating Temp: -55°C to +125°C 0402 Case Size

@ Reel Qty: 10,000

H=0.5,W=0.1,0=0.6

Inductance Inductance ~ Test ~ QFactor DC Resistance Self Resonance  Rated
nh Tolance Freq. (MHz) Min. Q Max. Freq. GHz Min - Current mA  Order Code

@ Chip inductors designed for high frequency applications

@ High Q, stable inductance achieved by original structure
that minimizes stay capacitance

@ Suitable for small or mobile equipment due to miniature
size

1.3 + 0.2nH 250 20 0.017 16 1200 176-2599 @ External electrodes with nickel barrier structure provide ex-
15 + 0.2nH 100 10 0.03 18 1000 176-2600 cellent solder heat resistance
2.2 + 0.2nH 250 25 0.027 14 1000 176-2601 Oerating ; 55°C 10 +125°C TestF 0 Fact -~
2.7 + 0.2nH 100 20 0.05 15 850 176-2602 perating temperature -55°C to +125° est Frequency - Q Factor z
33  =05nmH 250 30 0.04 12 900  176-2603 Test Frequency - Inductance 100MHz
36 *02nH 250 30 0.04 95 900 176-2604 Inductance Inductance DC Resistance Self Resonance Allowable Mitrs.
22 = 8;”: }88 25 38; 18 ;58 };gggg? nH  Tolerance  QMax.  Freq. MHz Min Current mA List No. Order Code
+ :
47 N OIZRH 100 22 0.07 ) 720 176-2608 1 +0.3nH 0.1 6000 300 LQG15HN1NOS02D  134-3054
51 + 0.20H 100 25 012 3 600 176-2609 1.1 +0.3nH 0.1 6000 300 LQG15HNIN1S02D  134-3056
’ e ( 1.2 +0.3nH 0.1 6000 300 LQG15HN1N2S02D  134-3057
5.6 + 0.2nH 100 30 0.051 8 800 176-2610
. 1.3 +0.3nH 0.1 6000 300 LQG15HN1N3S02D  134-3058
6.2 + 0.2nH 100 25 0.09 8 700 176-2611
o 2 15 +0.3nH 0.1 6000 300 LQG15HN1N5S02D  134-3059
6.8 +2% 100 25 0.09 6 700 176-2612
o . 1.6 +0.3nH 0.1 6000 300 LQG15HN1NGS02D  134-3060
75 +2% 100 25 0.13 6 570 176-2613
o 1.8 +0.3nH 0.1 6000 300 LQG15HN1N8S02D  134-3061
8.2 +2% 100 25 0.14 5.5 540 176-2614
o 2 +0.3nH 0.12 6000 300 LQG15HN2N0S02D  134-3062
8.7 +2% 100 25 0.14 55 540 176-2615
o 2.2 +0.3nH 0.15 6000 300 LQG15HN2N2S02D  134-3064
9.1 +2% 100 25 0.14 5.5 540 176-2616
o . 24 +0.3nH 0.16 6000 300 LQG15HN2N4S02D  134-3065
10 +2% 100 25 0.17 5.5 500 176-2617
o 2.7 +0.3nH 0.17 6000 300 LQG15HN2N7S02D  134-3066
12 +2% 100 30 0.14 5.5 500 176-2619
o 2 3 +0.3nH 0.18 6000 300 LQG15HN3NOS02D  134-3067
15 +2% 100 30 0.16 5 460 176-2621
o 2 33 +0.3nH 0.19 6000 300 LQG15HN3N3S02D  134-3068
18 +2% 100 25 0.27 45 370 176-2622
o 2 3.6 +0.3nH 0.19 6000 300 LQG15HN3NGS02D  134-3069
22 +2% 100 25 0.3 4 310 176-2623
o 2 3.9 +0.3nH 0.19 6000 300 LQG15HN3N9S02D  134-3070
24 +2% 100 25 0.52 35 280 176-2624
o . 43 +0.3nH 0.21 6000 300 LQG15HN4N3S02D  134-3071
27 +2% 100 25 0.52 35 280 176-2625
3 47 +0.3nH 0.23 6000 300 LQG15HN4N7S02D  134-3072
33 + 2% 100 25 0.63 3.2 260 176-2626
. 5.1 +0.3nH 0.24 6000 300 LQG15HN5N1S02D  134-3073
39 + 2% 100 25 0.7 3 250 176-2627
. 5.6 +0.3nH 0.26 5300 300 LQG15HN5NBS02D  134-3074
47 + 2% 100 25 1.08 2.9 210 176-2628
. 6.2 +0.3nH 0.27 4300 300 LQG15HN6N2S02D  134-3076
68 + 2% 100 20 1.96 2.5 140 176-2629
. 6.8 +5% 0.29 4200 300 LQG15HN6N8J02D  134-3077
82 + 2% 100 20 2.24 2.3 130 176-2630
o . 75 +5% 0.31 3900 300 LQG15HN7N5J02D  134-3078
100 + 5% 100 20 2.52 1.5 120 176-2632
WSRO B g% Y b WEE @ om am w0 m Losiese oo
Mitrs. List No. ! ey ‘ i
10 +5% 0.35 3200 300 LQG15HN10NJO2D  134-3081
LQW15AN1TN3C10D =176-2599 LAW15AN6N2C00D =176-2611 LQW15AN22NGOOD =176-2623 12 i5“/: 0.41 2800 300 LQG15HN12NJ02D  134-3082
LQW15ANTN5C00D =176-2600 LQW15ANBNBGOOD =176-2612 LOW15AN24NG0O0D =176-2624 15 +5% 0.46 2300 300 LQG15HN15NJ02D  134-3083
LQW15AN2N2C10D =176-2601 LQW15AN7N5GO0OD =176-2613 LQW15AN27NGOOD =176-2625 18 +5% 0.51 2100 300 LQG15HN18NJ02D  134-3084
LQW15AN2N7C00D =176-2602 LQW15AN8N2GO0OD =176-2614 LQW15AN33NGOOD =176-2626 22 +5% 0.58 1800 300 LQG15HN22NJ02D  134-3085
LQW15AN3N3D10D =176-2603 LQW15AN8N7GO0OD =176-2615 LQW15AN39INGOOD =176-2627 27 +5% 0.67 1600 300 LQG15HN27NJ02D  134-3086
LQW15AN3N6C10D =176-2604 LQW15ANIN1GOOD =176-2616 LQW15AN47NGOOD =176-2628 33 +5% 0.67 1500 200 LQG15HN33NJ02D  134-3088
LQW15AN3N9BOOD =176-2605 LQW15ANTONGOOD =176-2617 LQW15AN6BNGOOD =176-2629 39 +5% 1.06 1200 200 LQG15HN39NJ02D  134-3089
LQW15AN4N3C00D =176-2607 LQW15AN12NGOOD =176-2619 LQW15AN82NGOOD =176-2630 47 +5% 1.15 1000 200 LQG15HN47NJ02D  134-3090
LAQW15AN4N7C00D =176-2608 LQW15AN15NGOOD =176-2621 LQW15ANR10J00D =176-2632 56 +5% 1.2 800 200 LQG15HN56NJ02D  134-3091
LQW15AN5N1C00D =176-2609 LQW15AN18NGOOD =176-2622 LQW15ANR12J00D =176-2633 68 +5% 1.25 800 180 LQG15HNGSNJO2D  134-3092
LOWT5ANSNEC10D  =176-2610 82 5% 1.6 600 150 LQG15HN82NJO2D  134-3093
ST 100 +5% 16 600 150 LOGI5HNR10J02D  134-3094
Order Multiple=10 Price Each 120 +5% 1.6 600 150 LQG15HNR12J02D  134-3095
Order Code 462836
All Values ® Price Each
LQW15 Design Kit Order Code
176-2634@ All Values ®

For latest prices and stock information, please visit the website at www.elementi14.com
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ip - Murata - continued

LQG18 Series
0603 Case Size

@ 0603 chip coils for high frequen-
cy applications

LQG18 0603 Case Size +0.3nH

mnovatorin Electronics

s i

Price Each
Order Code
All Values ®
2424 Case Size
Inductance S.RF. DCRes. Current
(uH) Tolerance  (MHz)  (mQ)  Max. (A) Mftrs. List No. Order Code
1 =+ 30% 110 9 43 LQHBPPN1RON43L 178-2803
15 + 30% 60 10 415 LQHBPPNTR5N43L 178-2804
2.2 + 30% 30 14 41 LQHBPPN2R2N43L 178-2805
33 + 30% 30 16 3.8 LQHBPPN3R3N43L 178-2806
47 + 20% 25 20 3.2 LQHBPPN4R7M43L 178-2807
6.8 + 20% 20 28 2.85 LQHBPPNER8MA43L 178-2808
10 + 20% 15 44 2.6 LQHBPPN100M43L 178-2809
15 + 20% 10 65 2.2 LQHBPPN150M43L 178-2810
22 + 20% 10 108 1.55 LQHBPPN220M43L 178-2811
33 + 20% 6 137 1.29 LQHBPPN330M43L 178-2813
47 + 20% 6 230 11 LQHBPPN470M43L 178-2814
68 + 20% 5 289 1 LQHBPPN680M43L 178-2815
100 + 20% 3 436 0.8 LQH6PPN101M43L 178-2816
Price Each
Order Code
All Values ®
3131 Case Size
Inductance S.RF. DCRes. Current
(uH) Tolerance  (MHz)  (mQ)  Max. (A) Mftrs. List No. Order Code
1 + 30% 100 6 8 LQHB8PNTRON38L 178-2817
15 + 30% 60 8 741 LQHB8PN1R5N38L 178-2818
22 + 30% 50 9 6.4 LQHB8PN2R2N38L 178-2819
33 + 30% 35 13 5 LQHB8PN3R3N38L 178-2820
47 + 30% 30 17 4.2 LQHB8PN4R7N38L 178-2821
6.8 + 30% 20 22 3.8 LQH88PNGREN38L 178-2822
10 + 20% 18 29 3.15 LQH88PN100M38L 178-2823
15 +20% 13 4 245 LQH88PN150M38L 178-2825
22 +20% 10 66 2.25 LQH88PN220M38L 178-2826
33 + 20% 9 95 1.75 LQH88PN330M38L 178-2827
47 + 20% 7 157 1.45 LQH88PN470M38L 178-2828
68 =+ 20% 7 190 11 LQH88PN630M38L 178-2829
100 + 20% 4 265 1 LQH88PN101M38L 178-2830
600585
Price Each
Order Code
All Values ®

Inductors - SMD Chip - Panasonic

Panasonic

RF/RE/ND Series

Non Magnetic Core

@ HighQ

@ Designed for automatic and high
density mounting

@ 5% tolerance

@ Suitable for CTV, VTC, HIC, HDD, FDD,

pagers, cordless and portable telephones

@ Constructed for use in high frequency circuits

pg

@ Stable L value against environmental conditions

Inductance Resistance Current Resonant Frequency Q Factor Mfts.
nH Q mA MHz List No. Order Code
1.2+ 0.3nH 0.1 500 6000 12 LQG18HN1N2S00D  151-5377
1.5+ 0.3nH 0.1 500 6000 12 LQG18HNIN5S00D 151-5379
1.8+ 0.3nH 0.1 500 6000 12 LQG18HNIN8SOOD 151-5381
2.2+ 0.3nH 0.1 500 6000 12 LQG18HN2N2S00D  151-5384
2.7+ 0.3nH 0.15 500 6000 12 LQG18HN2N7S00D  151-5385
3.3+ 0.3nH 0.15 500 6000 12 LQG18HN3N3S00D  151-5388
3.9+ 0.3nH 0.15 450 6000 12 LQG18HN3N9S00D  151-5389
5.6% 0.3nH 0.2 430 5000 12 LQG18HN5N6S00D  151-5393
Inductance Price Each
nH Order Code
1.2 151-5377@
15 151-5379@
1.8 151-5381@
2.2 151-5384@
2.7 151-5385@
3.3 151-5388@
39 151-5389@
5.6 151-5393@
LQG18 0603 Case Size +5%
Inductance Resistance Current Resonant Frequency Q Factor Mifts.
nH Q mA MHz List No. Order Code
6.8+ 5% 0.25 430 5000 12 LQG18HN6N8JOOD  151-5395
8.2+ 5% 0.25 400 4000 12 LQG18HN8N2J00D  151-5397
10+ 5% 0.3 400 3500 12 LQG18HN10ONJOOD  151-5373
12+ 5% 0.35 400 3000 12 LQG18HN12NJOOD  151-5374
15+ 5% 0.4 350 2800 12 LQG18HN15NJOOD  151-5375
18+ 5% 0.45 350 2600 12 LQG18HN18NJOOD  151-5376
22+ 5% 0.5 300 2300 12 LQG18HN22NJOOD  151-5382
27+ 5% 0.55 300 2000 12 LQG18HN27NJOOD  151-5383
33+ 5% 0.6 300 1700 12 LQG18HN33NJOOD  151-5386
39+ 5% 0.65 300 1500 12 LQG18HN39NJOOD  151-5387
47+ 5% 0.7 300 1200 12 LQG18HN47NJOOD  151-5390
68+ 5% 0.8 300 1000 12 LQG18HNGBNJOOD  151-5394
82+ 5% 0.85 300 900 12 LQG18HNB2NJOOD  151-5396
100+ 5% 0.9 300 800 12 LQG18HNR10J00D  151-5398
496430
Inductance Price Each
nH Order Code
6.8 151-5395@
8.2 151-5397@
10 151-5373@
12 151-5374@
15 151-5375@
18 151-5376@
22 151-5382@
27 151-5383@
33 151-5386@
39 151-5387@
47 151-53900
68 151-5394@
82 151-5396@
100 151-5398@
FREE Re-reeling service. Only buy what you need and improve assembly efficiency.
For more information visit local website
LQH Series swflata

@ 1515, 2424 and 3131 case sizes
@ DC-DC Converter Wire Wound

Type
Operating temperature range:-40°C - 85°C
HxWxD 1515 Case 1.65x 4 x 4mm
HXWxD 2424 Case 4.3x6 x6mm
HxWxD 3131 Case 3.8x8 x8mm
1515 Case Size
Inductance S.RF. DCRes. Current
(uH) Tolerance (MHz) (mQ)  Max. (A) Mftrs. List No.
1 + 30% 90 30 245 LQH44PN1RONPOL
22 +20% 70 49 18 LQH44PN2R2MPOL
33 +20% 50 65 1.77 LQH44PN3R3MPOL
47 + 20% 40 80 1.7 LQH44PN4R7MPOL
6.8 +20% 35 120 1.34 LQH44PN6RBMPOL
10 +20% 25 160 117 LQH44PN100MPOL
22 +20% 17 370 0.79 LQH44PN220MPOL

e

Order Code
178-2795
178-2796
178-2797
178-2798
178-2799
178-2801
178-2802

RF Series - 0402 Case Size

Inductance Q Resonant Freq.  DC Res.  DC current
(nH) Min. (MHz) Q) Max. (mA) Mftrs. List No. Order Code
27 21 5500 0.1 400 ELJRF2N7DFB 130-5090
33 21 5500 0.12 400 ELJRF3N3DFB 130-5091
39 20 5200 0.15 360 ELJRF3NIDFB 130-5092
5.6 20 4600 0.19 340 ELJRFSN6DFB 130-5093
6.8 19 4000 0.3 320 ELJRFENBJFB 130-5094
8.2 19 3500 0.35 320 ELJRF8N2JFB 130-5095
10 19 2800 0.41 320 ELJRF1ONJFB 130-5096
Order Multiple=5
Price Each
Order Code
All Values ®
RE Series - 0603 Case Size
Inductance Q Resonant Freq. ~ DC Res.  DC current
(nH) Min. (MHz) (@) Max. (mA) Mftrs. List No.  Order Code
39 9 5500 0.15 450 ELJRE3N9JFA 119-8370
5.6 9 4600 0.18 430 ELJRESNGJFA 119-8372
6.8 9 3550 0.2 430 ELJREGN8JFA 119-8374
8.2 9 3500 0.28 400 ELJREBN2JFA 119-8375
10 10 2800 0.32 400 ELJRE1ONJFA 119-8376
12 10 2800 0.35 400 ELJRE12NJFA 119-8377
15 10 2500 0.41 350 ELJRE15NJFA 119-8378
18 10 2300 0.45 350 ELJRE18NJFA 119-8379
22 10 2000 0.5 300 ELJRE22NJFA 119-8381
27 10 2000 0.55 300 ELJRE27NJFA 119-8382

@ Compliant
RO H s A Non-compliant

For free legislation advice visit www.global-legislation.com
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RE Series - 0603 Case Size FB Series - 1812 Case Size
33 10 1800 06 300 ELJRE33NJFA 119-8383 150 40 55 11 95 ELJFB151JF 119-8507
39 11 1800 08 300 ELJRE39NJFA 119-8384 220 40 45 13 85 ELJFB221JF 119-8508
47 11 1800 095 250 ELJRE47NJFA 119-8386 330 40 37 16 75 ELJFB331JF 119-8510
56 12 1800 1.2 250 ELJRE56NJFA 119-8387 470 30 33 31 55 ELJFB471JF 119-8512
82 12 1500 15 250 ELJRES2NJFA 119-8389 680 30 25 39 50 ELJFB681JF 119-8515
100 12 1300 1.8 200 ELJRER10JFA 119-8390 820 30 24 45 45 ELJFB821JF 119-8516
Order Multiple=5 1000 30 21 53 50 ELJFB102JF 119-8517
. 234175
Price Each .
Order Code Price Each
All Values ® Order Code
All Values ®
ND Series - 0805 Case Size
Inductance Q Resonant Freq. ~ DC Res.  DC current . H
oH)  Min. (MHz) (@) Max (mA)  Mftrs. ListNo.  Order Code PC/PA Series Panasonic
39 15 2000 0.41 390 ELIND3ONJF  119-8400 High Power type
56 15 1550 051 360 ELINDS6NJF  119-8401 A
100 8 800 0.86 285 ELINDR1OJF  119-8405 @ High Power types that can handle
330 10 200 216 160 ELINDR33JF  119-8411 large dc currents
333 13 128 ggg Hg EH”BE%%E Hg-gﬂg @ Suitable for use as power line choke coil
. = + 0,
680 10 100 3.02 130 ELINDR6BJF  119-8416 ® :£10% tolerance
1000 8 80 3.88 120 ELINDIROJF  119-8418
234172
Price Each L_6 W64 Heo2s
Order Code = omm, = 6.4mm, F = &omm
All Values ® PC Series - 1008 Case Size
ales Inductance Q  Resonant Freq.  DC resistance  DC Current
Panasonic (uH) Min. (MHz) Max.(©) Max.(mA)  Miftrs. List No.  Order Code
FC/FA/FB Series I 1£20% 10 95 045 475 ELJPCTIROMF  119-8430
47+20% 8 43 12 285 ELJPCAR7TMF  119-8434
Regular Type ® Hih 10 20 32 2.2 210 ELIPCTO00KF  119-8436 T
igh Q 22 20 18 4 160 ELJPC220KF  119-8441 D
@ +5% tolerance ! (73
Order Multiple=5 (7))
Price Each <
Order Code ®
All Values ® 9
PA 1210 Series 3
FC Series - 1008 Case Size Inductance Q  Resonant Freq.  DC resistance DC Current ©
Inductance Q Resonant Freq. ~ DC Res.  DC current (uH)  Min. (MHz) Max.(©) Max.(mA)  Miftrs. List No. Order Code ()
(uH) Min. (MHz) (®)] Max. (mA)  Mitrs. ListNo.  Order Code 2.2 7 80 0.23 500 ELJPA2R2MF2  [EM 179-8567 3
1 25 115 0.65 195 ELJFC1ROJF 119-8419 4.7 7 46 0.34 350 ELJPA4R7MF2 [T 179-8568 5
2.2 25 80 1.05 155 ELJFC2R2JF 119-8422 10 15 23 05 240 ELJPAT00KF2 (= 179-8569 =3
33 25 65 13 135 ELJFC3R3JF 119-8423 10 15 23 05 240 ELJPA100KF 119-8474 (%
10 25 32 35 80 ELJFC100JF 119-8424 15 15 18 0.74 220 ELJPA150KF 119-8475
12 25 30 38 75 ELJFC120JF 119-8425 22 15 15 1.15 185 ELJPA220KF 119-8477
22 25 22 58 60 ELJFC220JF 119-8426 22 15 15 1.15 185 ELJPA220KF2  [TEW 179-8570
33 20 20 71 110 ELJFC330JF 119-8428 33 15 12 1.65 155 ELJPA330KF 119-8480
100 15 12 21 60 ELJFC101JF 119-8429 33 15 15 1.65 155 ELJPA330KF2 =W 179-8572
Price Each 47 15 95 2.25 135 ELJPA470KF 119-8481
47 15 95 2.25 135 ELJPA470KF2  [IEM 179-8573
Order Code 68 15 75 37 105 ELJPAGBOKF2  [EN 179-8574 m
All Values ® 100 20 6.5 5 20 ELJPATOTKF 119-8483 =
100 20 6.5 5 0 ELJPA101KF2  [EI 179-8575
FA Series - 1210 Case Size 220 20 4 1 60 ELJPA221KF 119-8484 p
Inductance Q Resonant Freq. ~ DC Res.  DC current 220 20 4 1 60 ELJPA221KF2  [XEI 179-8576 M
(WH)  Min. (MHz) (@  Max.(mA)  Mrs. ListNo.  Order Code 30 20 3 16 50 ELIPA331KF 119-8485 =
1 30 115 0.69 230 ELJFATROJF2  119-8443 284180 (0]
1.2 30 100 075 215 ELJFATR2JF2  119-8444 Order Multiple=5 @
15 30 90 0.75 210 ELJFA1RS5JF 119-8445 Price Each
1.8 30 85 0.82 200 ELJFA1R8JF 119-8446 0
2.2 30 80 0.95 190 ELJFA2R2JF 119-8447 Order Code wn
2.7 30 75 1.1 180 ELJFA2R7JF 119-8448 All Values ® c
33 30 65 1.2 180 ELJFA3R3JF 119-8449 %
39 30 60 1.3 175 ELJFA3RAJF 119-8450 -
47 30 55 15 165 ELFAJRTIF  119-8451 DA & FA D Series Panasonic b
56 30 50 1.6 160 ELJFASR6JFN  119-8453 P ideas for life n
6.8 30 45 18 150 ELIFAGRSJF  119-8454 Low & Super Low Distortion Type 1}
8.2 30 40 2 140 ELJFASR2JF 119-8455 @ General use wire wound and resin @)
10 30 36 2.1 140 ELJFA100JF 119-8456 ‘ molded chip inductor. =
12 30 33 25 125 ELJFA120JF 119-8457 @ Low distortion type suitable for Sig-
15 30 30 2.8 120 ELJFAT50JF 119-8458 nal processing
18 30 27 33 110 ELJFAT80JF 119-8459 ) : - ' o
2 30 o5 37 105 ELIFA220JF 119-8460 @ 2 line-up of Super low distortion series and low distortion
27 30 22 5 90 ELJFA270JF 119-8461 type. ) .
33 30 20 56 85 ELJFA330JF  119-8462 @ Good mounting characteristic.
47 30 15 7 75 ELJFA470JF 119-8465
68 30 15 9 65 ELJFAG80JF 119-8467
100 20 10 10 60 ELJFA101JF 119-8469 Low Distortion Type
150 20 8 15 50 ELJFA151JF 119-8471 DA Series - 1210 Case Size
220 20 7 21 45 ELJFA221JF 119-8473 Inductance ~ Q  ResonantFreq. ~ DCRes.  DC current
Price Each (uH) Min. (MHz) Q) Max. (mA) Mftrs. List No.  Order Code
39 30 12 6 105 ELJFA390JFD  179-8553
Order Code 47 30 12 6.7 100 ELJFA470JFD  179-8554
All Values ® 56 30 12 7 95 ELJFAS60JFD  179-8555
] ] 68 30 12 9 85 ELJFABBOJFD  179-8556
FB Series - 1812 Case Size 82 30 10 12 75 ELJFAB20JFD  179-8557
Inductance Q Resonant Freq. DC Res.  DC current 10 24 10 14 70 ELJFA101JFD 179-8559
(uH) Min. (MHz) (Q) Max. (mA) Mftrs. List No. Order Code Price Each
22¢10% 30 45 061 410 ELIFB2ROKF  119-8486 o6 kac
3.3+10% 50 39 0.66 380 ELJFB3R3KF  119-8489 Order Code
47410% 50 33 0.81 350 ELJFBARTKF  119-8492 All Values ®
56+10% 50 30 0.88 330 ELJFBSRGKF  119-8493
10+£10% 50 22 1.8 235 ELJFB100JF 119-8495 Super Low Distortion Type
15 50 18 2.1 215 ELJFB150JF 119-8496 FA D Series - 1210 Case Size
22 50 15 2.6 195 ELJFB220JF 119-8497 Inductance Q Resonant Freq. ~ DC Res.  DC current
33 50 12 31 175 ELJFB330JF 119-8499 (uH) Min. (MHz) (@ Max. (mA)  Mitrs. ListNo.  Order Code
ar 50 97 4.2 180 ELJFB470JF  119-8501 39 21 11 5.2 110 ELJDA3JOJF  179-8561
56 40 9 a7 125 ELJFBSGOJF  119-8502 47 21 10 59 105 ELIDA470JF  179-8562
82 40 5 59 10 ELJFB820JF  119-8504 56 21 85 65 100 ELJDASGOJF  179-8563
100 40 6.7 8.8 105 ELJFB101JF 119-8505 : ’

For latest prices and stock information, please visit the website at www.elementi14.com 1139



1140

sjuauodwo?) anissed

uoissaiddng g siayi4 ‘DN

1140 ROHS £ Fonbompiiant

Find it fast online at www.elementi4.com |Over 500,000 products with real-time stock availability |%

Inductors - SMD Chip - Panasonic -

continued
DA & FA D Series - continued

Low & Super Low Distortion Type - continued

Super Low Distortion Type
FA D Series - 1210 Case Size

68 21 75 9 85 ELJDAGBOJF 179-8564
82 19 7 10 80 ELJDAB20JF 179-8565
100 24 7 13 70 ELJDAT01JF 179-8566
605661
Price Each

Order Code
All Values ®

Inductors - SMD Chip - TDK
MLF1608/2012 Series Inductors {%TDI(®

Features:

@ High-reliability monolithic structure.

@ Ferrite core and magnetic shielding enables the design of compact circuits with high
packing density.

@ Excellent solderability and high heat resistance permits either flow or reflow soldering.

@ The products contain no lead and also support lead-free soldering.

Application

Digital mobile phone, car audio, TV, personal computers, or various electronic appliances.

Operating temperature -25°C to +85°C Case Style (MLF2012) 2012
Case Style (MLF1608) 1608 LxW 2x1.25mm
LxW 1.6x0.8mm
MLF1608 Series
Q Self-resonant  DC resistance  Rated Current
Inductance Tolerance Typ.  Frequency. Typ Typ. Max.
(uH) (MHz) Q mA Order Code
0.22 +10% 25 400 0.3 150 166-9534
0.33 +10% 25 320 0.4 100 166-9535
0.47 +10% 30 260 0.5 100 166-9536
0.56 +10% 30 230 0.55 100 166-9537
0.68 +10% 30 210 0.65 70 166-9538
1.2 +10% 50 150 0.25 50 166-9528
1.5 +10% 55 140 0.3 50 166-9529
27 +10% 55 110 0.5 30 166-9530
33 +10% 60 100 0.55 30 166-9531
6.8 +10% 60 60 0.65 15 166-9542
8.2 +10% 60 55 0.8 10 166-9543
10 +10% 55 50 1 10 166-9541
22 +10% 40 38 0.9 2 166-9532
27 +10% 40 35 1.2 2 166-9533
MLF2012 Series
Q Self-resonant  DC resistance  Rated Current
Inductance Tolerance Typ.  Frequency. Typ Typ. Max.
(uH) (MHz) Q mA Order Code
0.047 +20% 25 700 0.05 300 166-9555
0.082 +20% 25 550 0.08 300 166-9556
0.12 +10% 30 450 0.12 300 166-9557
0.15 +10% 30 410 0.13 300 166-9558
0.27 +10% 30 300 0.18 250 166-9559
0.33 +10% 30 270 0.23 250 166-9560
0.56 +10% 35 210 0.3 150 166-9561
0.68 +10% 35 190 0.35 150 166-9562
1 +10% 55 160 0.15 80 166-9544
1.2 +10% 55 150 0.15 80 166-9545
1.8 +10% 60 130 0.2 80 166-9546
2.2 +10% 60 120 0.22 50 166-9547
2.7 +10% 70 100 0.25 50 166-9548
33 +10% 70 90 0.28 50 166-9549
10 +10% 75 50 0.4 15 166-9563
5.6 +10% 75 65 0.3 15 166-9565
6.8 +10% 75 60 0.32 15 166-9566
18 +10% 45 38 0.38 5 166-9551
27 +10% 45 33 05 5 166-9553
33 +10% 45 28 0.55 5 166-9554
47 +10% 55 20 16 4 166-9567
100 +10% 45 12 25 2 166-9550
531670

Order Multiple=5 Price Each

Inductance Order Code

(uH) MLF1608

0.22 166-9534@

0.33 166-9535@

0.47 166-9536@

0.56 166-9537@

0.68 166-9538@

1.2 166-9528@

15 166-9529@

2.7 166-9530@

33 166-95310@

Order Multiple=5 Price Each
Inductance Order Code
(1H) MLF1608

6.8 166-9542@
8.2 166-9543@
10 166-9541@
22 166-9532@
27 166-9533@

MLF2012

0.047 166-9555@
0.082 166-9556@
0.12 166-9557@
0.15 166-9558@
0.27 166-9559@
0.33 166-9560@
0.56 166-9561@
0.68 166-9562@
1 166-9544@
1.2 166-9545@
1.8 166-9546@
2.2 166-9547@
2.7 166-9548@
33 166-9549@
5.6 166-9565@
6.8 166-9566@
10 166-9563@
18 166-9551@
27 166-9553@
33 166-9554@
47 166-9567@
100 166-9550@

MLK/MLG Series Inductors
High Frequency

} 9>y

MLG

Features:

@ Advanced monolithic structure is formed using a multilayering and sintering process
with ceramic and conductive materials for high-frequency.

@ The products contain no lead and also support lead-free soldering.

Applications:

For high-frequency applications including mobile phones, high frequency modules (PA,

VCO, FEM etc.), Bluetooth, W-LAN, UWB and tuners.

Q Self-resonant DC resistance  Rated Current

Inductance  Tolerance  Typ.  Frequency. Typ Typ. Max.

(nH) (GHz) Q mA Order Code
MLGO0603S Type

3 +03nH 20 7.8 0.2 300 166-9570
6.2 +03nH 19 5.1 0.32 200 166-9573
22 +5% 18 2.5 0.88 150 166-9568
33 + 5% 17 2 1.2 100 166-9569
47 + 5% 12 1.5 1.48 50 166-9571
68 + 5% 5 1.2 24 50 166-9572
MLG1005S Type

0.7 +02nH 28 18.7 0.02 1000 166-9574
0.9 +02nH 29 17.7 0.04 1000 166-9575
1 +03nH 29 13.8 0.04 1000 166-9577
1.3 +03nH 29 1.7 0.04 1000 166-9578
1.8 +03nH 29 10.3 0.06 900 166-9579
22 +03nH 29 8.6 0.08 900 166-9581
27 +03nH 30 73 0.08 800 166-9582
36 +03nH 31 6.7 0.09 700 166-9583
39 +03nH 31 6.5 0.11 700 166-9584
6.2 +03nH 30 47 0.16 600 166-9585
6.8 + 5% 30 4.4 0.15 600 166-9586
75 + 5% 30 441 0.15 500 166-9587
8.2 + 5% 30 4 0.19 500 166-9589
9.1 + 5% 30 38 0.2 500 166-9591
22 + 5% 27 2.2 0.46 350 166-9580
MLG1608 Type

1 +03nH 8 20 0.03 600 166-9596
1.2 +03nH 8 20 0.04 600 166-9597
15 +03nH 8 19.6 0.03 600 166-9598
18 +03nH 8 16.6 0.04 600 166-9599
22 +03nH 10 10.8 0.05 600 166-9602
27 +03nH 10 8.8 0.06 600 166-9603
33 +03nH 10 8.8 0.06 600 166-9607
39 +03nH 10 79 0.06 600 166-9608
47 +03nH 10 6.8 0.08 600 166-9610
5.6 +05nH 10 6.8 0.08 600 166-9612
6.8 +05nH 10 5.7 0.1 600 166-9614
8.2 +05nH 10 5.6 0.1 600 166-9616
10 + 5% 12 45 0.11 600 166-9592
12 + 5% 12 3.8 0.13 600 166-9593
15 + 5% 12 3.6 0.14 600 166-9594
18 + 5% 12 33 0.16 600 166-9595
22 + 5% 12 3 0.19 500 166-9600

For free legislation advice visit www.global-legislation.com
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Q Self-resonant DC resistance ~ Rated Current MLK1005 Type

I'clil;t:::ewp'el'olerance Typ.  Frequency. Typ Typ. Max. 1 166-96240

27 £5% 12 27 0.21 500 166-9601 12 166-9625@

33 +5% 12 23 0.25 500 166-9604 15 166-9626@

39 + 5% 12 2 0.26 400 166-9605 1.8 166-9627@

47 +5% 14 18 035 400 166-9609

56 +5% 14 18 0.41 400 166-9611 22 166-96300

68 +5% 14 16 043 300 166-9613 27 166-96320

82 +5% 14 1.4 05 300 166-9615 33 166-96350

100 + 5% 14 1.2 0.64 300 166-9617 39 166-9636@

:wmuns e 03H 5 16.9 0.05 500 166-9624 a7 166-96380

=+ 0.3n . A -

12 +03H 5 14.4 0.05 500 166-9625 5.6 166-96400

15 +03nH 6 12.2 0.06 500 166-9626 6.8 166-9642@

1.8 + 0.3nH 6 10.9 0.07 500 166-9627 8.2 166-9645@

22 £03H 6 96 0.08 500 166-9630

2.7 £03H 6 9.1 0.1 500 166-9632 10 166-96190

33 £03H 7 8.3 0.11 400 166-9635 12 166-96210

39 £03H 7 7.8 0.12 400 166-9636 15 166-96220

4.7 + 0.3nH 7 6.9 0.13 400 166-9638 18 166-9623@

56 £050H 7 6.7 0.15 400 166-9640

6.8 +05MH 7 6.3 0.18 400 166-9642 22 166-9628@

8.2 £050H 7 6 0.21 350 166-9645 27 166-9629@

10 + 5% 7 5.2 0.23 350 166-9619 33 166-9633@

12 + 5% 7 53 027 350 166-9621

15 + 5% 7 48 033 300 166-9622 39 166-96340

18 £5% 7 47 0.38 250 166-9623 47 166-9637@

22 + 5% 7 44 0.46 200 166-9628 56 166-9639@

27 +5% 7 39 0.53 200 166-9629 68 166-9641@

33 *5% 7 35 0.59 200 166-9633

39 “5% 6 31 0.65 200 166-9634 82 166-9644@

47 +5% 6 3 074 200 166-9637 100 166-9646@

56 * 5% 6 26 0.84 200 166-9639 o

68 + 5% 6 2.4 1.01 150 166-9641 .

82 £5% 6 2.2 1.39 150 166-9644 NLV32T Series @TDI{® 3

100 + 5% 6 1.9 16 100 166-9646 74

531687 @ Miniature wound coil SMD <
Order Multiple=5 w65 inductors )
Inductance Price Each / /‘76‘,9 Y @ |Industry standard 1210 (@)
(nH) Order Code / case size o
/958‘/ @ High Q factor 3
MLGO603 Type Kb 2 ' @ Tight inductance tolerance of +5% b
6.2 166-9573@ ) £ @ Self resonant frequencies ranging from 60 to o
3 166-95700 66:/ 2500MHz minimum depending upon induc- =
22 166-95680 55, tance L
33 166-9569@ @ Excellent performance characteristics for —
47 166-9571@ / use in all types of electrical equipment »
68 166-95720 Operating temperature -20°C to +85°C Tolerance +5%
MLG10058 Type Test  Self Res. 8
0.7 166-9574@ Inductance Q Frequency Frequency DCRes. Current — Miftrs.
0.9 166-9575@ (h)  min.  (MHz) (MHz) Min. (€2) max (mA) max. List No. Order Code
1 166-9577@ 001 15 100 2500 013 450  NLV32T-010J-PF 962-1407
0012 17 100 2300 014 450  NLV32T-012)-PF W 166-9918

13 166-9578@ 0015 19 100 2100 016 450  NLV32T-015)-PF  [UEW 166-9919 m
1.8 166-9579@ 0018 21 100 1900 048 450  NLV32T-018J-PF [N 166-9920 <
Y 166-9581@ 0022 23 100 1700 02 450 NLV32T-022J-PF 962-1415 @)
57 166.95320 0027 23 100 1500 022 450  NLV32T-027J-PF 962-1423 -

: 0033 25 100 1400 024 450  NLV32T-033J-PF 962-1431 |
36 166-9583@ 0039 25 100 1300  0.27 450 NLV32T-039)-PF [ 166-9921 =
39 166-9584@ 0.047 26 100 1200 03 450 NLV32T-047J-PF 962-1440 @
62 166-95850 0056 26 100 1100 033 450  NLV32T-056J-PF  [E 166-9922 7

0.068 27 100 1000 036 450  NLV32T-068J-PF  [E 166-9923 Qo
6.8 166-9586@ 0082 27 100 900 04 450  NLV32T-082J-PF [V 166-9924
75 166-9587@ 01 28 100 700 044 450  NLV32T-R10J-PF 962-1458 wn
8.2 166-95800 012 30 252 500 022 450  NLV32T-R12J-PF  [UE0 166-9957 c
01 166.95910 015 30 252 450 025 450  NLV32T-R15)-PF  [UEI 166-9958 e

: 018 30 252 400 028 450  NLV32T-R18J-PF  [IEI 166-9959 ©
22 166-9580@ 022 30 252 350 0.32 450 NLV32T-R22J-PF  [MEW 166-9960 ')
MLG1608 Type 027 30 252 320 036 450  NLV32T-R27J-PF  [UEI 166-9961 n

033 30 252 300 0.4 450  NLV32T-R33J-PF 962-1466 28
1 166-9596@ 039 30 252 250 045 450  NLV32T-R39J-PF IS 166-9962 o
1.2 166-9597@ 047 30 252 220 05 450 NLV32T-R47J-PF  [EW 166-9963 =]
15 166-95980 056 30 252 180 055 450  NLV32T-R56J-PF  [IEI 166-9964
m 166.95990 068 30 252 160 0.6 450 NLV32T-R68J-PF 962-1474

: 082 30 252 140 065 450  NLV32T-R82J-PF 962-1482
2.2 166-96020 1 30 796 120 0.7 400 NLV32T-1R0J-PF 962-1490
27 166-9603@ 1230 796 100 075 390  NLV32T-1R2J-PF  [UE 166-9935
33 166-96070 15 30 7.9 85 085 370  NLV32T-1R5J-PF 962-1504

18 30 796 80 09 350  NLV32T-1R8J-PF 962-1512
3.9 166-9608@ 22 30 796 75 1 320 NLV32T-2R2J-PF 962-1520
47 166-9610@ 27 30 796 70 1.1 290 NLV32T-2R7J-PF (B 166-9940
5.6 166-9612@ 33 30 796 60 12 260  NLV32T-3R3J-PF 962-1539
68 16696140 39 30 796 55 13 250  NLV32T-3R9J-PF [N 166-9946

- 47 30 796 50 15 220 NLV32T-4R7J-PF  [YEW 166-9949
8.2 166-9616@ 56 30 796 45 1.6 200  NLV32T-5R6J-PF  [NET 166-9951
10 166-95020 68 30 7.96 40 1.8 180  NLV32T-6R8J-PF  [UEM 166-9954
1 1669593 82 30 796 35 2 170 NLV32T-8R2J-PF  [NEM 166-9956

10 30 252 30 2.1 150 NLV32T-100J-PF  [UE 166-9925
15 166-9594@ 1230 252 20 25 140 NLV32T-1200-PF  [TEN 166-9927
18 166-9595@ 15 30 252 20 2.8 130 NLV32T-150J-PF  [UE 166-9931
2 166-96000 18 30 252 20 33 120 NLV32T-180J-PF (U= 166-9933
” 166.9501® 22 30 252 20 37 110 NLV32T-220J-PF (U= 166-9936
27 30 252 20 5 80  NLV32T-270J-PF  [E 166-9938
33 166-9604@ 33 30 252 17 56 70 NLV32T-330J-PF  [NEII 166-9942
39 166-9605@ 39 30 252 16 6.4 65  NLV32T-390J-PF  [TEW 166-9944
a7 166-96090 47 30 252 15 7 60  NLV32T-470)-PF  [TEW 166-9947
56 30 252 13 8 55  NLV32T-560J-PF  [TEW 166-9950
56 166-9611@ 68 30 252 12 9 50  NLV32T-680J-PF IS 166-9952
68 166-9613@ 82 30 252 11 10 45 NLV32T-820J-PF [ 166-9955
82 166-96150 100 20 0796 10 10 40 NLV32T-101J-PF [T 166-9926
100 16695170 120 20 0.79% 10 11 70 NLV32T-121J-PF [ 166-9929
150 20 0796 8 15 65  NLV32T-151J-PF (Y= 166-9932
180 20 0796 7 17 60  NLV32T-181J-PF [ 166-9934

For latest prices and stock information, please visit the website at www.elementi14.com 1141
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Inductors - SMD Chip - TDK - continued
NLV32T Series - continued

Test  Self Res.

220 20 0.796 7 1 50 NLV32T-221J-PF (=11 166-9937
270 20 0.796 6 28 45 NLV32T-271J-PF (=511 166-9939
330 20 0.796 5 34 40 NLV32T-331J-PF (TS0 166-9943
390 20 0.796 5 36 35 NLV32T-391J-PF [T 166-9945
470 20 0.796 4 40 25 NLV32T-471J-PF (= 166-9948

243232
Order Multiple=5
Price Each
Order Code
All Values

=T Al Values

Inductors - SMD Chip - Tyco Electronics

3640 Series
0402 & 0603 Case Sizes

@ Thin film technology surface
mount RF inductors
@ 0402 and 0603 case sizes

z i
Tyco Electronics
@ Tight tolerances with narrow dis-

tributions

@ High Q factor

@ Suitable for telecommunications applications

H=0.5,W=0.8,L=1.6 . 5
Supplied on 8mm tape (reel=500pcs) -40°C to +85°C

0to +125ppm/°C

Operating temperature
Temperature coefficient

Self resonant frequency 6000MHz

Inductance Q Test. Freq DCRes. Current Order
(nH) Tolerance Min.  (MHz) (Q) Max. (mA) Mftrs. List No. Code
0402 Case Size

. +02nH 13 500 0.1 800 36401EON2ATDF  176-0946
0.4 +02nH 13 500 0.1 800 36401EON4ATDF  176-0947
0.8 +02nH 13 500 0.15 700 36401EONBATDF  176-0948
1 +02nH 13 300 0.1 700 36401EINOATDF  117-4118
1.1 +02nH 13 500 0.15 700 36401EIN1ATDF  176-0949
1.2 +0.2nH 13 500 0.15 700 36401EIN2ATDF  176-0950
1.3 +0.2nH 13 500 0.25 700 36401EIN3ATDF  176-0951
14 +0.2nH 13 500 0.25 700 36401EIN4ATDF  176-0952
1.5 +02nH 13 300 0.2 700 36401EINSATDF  117-4119
1.6 +0.2nH 13 500 0.25 560 36401EINGATDF  176-0953
1.7 +0.2nH 13 500 0.25 560 36401EIN7ATDF  176-0954
1.8 +0.2nH 13 500 0.25 560 36401EINBATDF  176-0955
1.9 +02nH 13 500 0.35 560 36401EIN9ATDF  176-0957
2 +02nH 13 500 0.35 560 36401E2NOATDF  176-0958
2.1 +02nH 13 500 0.35 440 36401E2N1ATDF  176-0959
2.2 +02nH 13 300 0.3 440 36401E2N2ATDF  117-4120
2.3 +02nH 13 500 0.35 440 36401E2N3ATDF  176-0960
2.4 +02nH 13 500 0.35 440 36401E2N4ATDF  176-0961
2.5 +02nH 13 500 0.35 440 36401E2N5ATDF  176-0962
2.6 +02nH 13 500 0.35 440 36401E2NGATDF  176-0963
2.7 +02nH 13 500 0.35 440 36401E2N7ATDF  176-0964
2.8 +02nH 13 500 0.45 380 36401E2NBATDF  176-0965
2.9 +02nH 13 500 0.45 380 36401E2N9ATDF  176-0966
3 +02nH 13 500 0.45 380 36401E3NOATDF  176-0967
3.1 +02nH 13 500 0.45 380 36401E3N1ATDF  176-0969
32 +0.2nH 13 500 0.45 380 36401E3N2ATDF  176-0971
33 +02nH 13 300 0.4 380 36401E3N3ATDF  117-4121
34 +02nH 13 500 0.55 380 36401E3N4ATDF  176-0972
35 +02nH 13 500 0.55 380 36401E3N5ATDF ~ 176-0973
3.6 +02nH 13 500 0.55 380 36401E3NGATDF  176-0974
37 +0.2nH 13 500 0.55 340 36401E3N7ATDF  176-0975
3.8 +02nH 13 500 0.55 340 36401E3NBATDF  176-0976
39 +02nH 13 500 0.55 340 36401E3NIATDF 176-0977
47 +02nH 13 300 0.6 320 36401E4N7ATDF  117-4122
5.6 +02nH 13 500 0.85 280 36401ESNGATDF  176-0978
5.9 +02nH 13 500 0.85 280 36401ESN9ATDF  176-0979
6.8 +02nH 13 300 0.9 260 36401E6NBATDF  117-4123
7.2 +02nH 13 500 1.05 260 36401E7N2ATDF  176-0980
8 +02nH 13 500 1.25 220 36401E8NOATDF  176-0982
8.2 +02nH 13 300 1.1 220 36401EBN2ATDF  117-4124
9.1 +02nH 13 500 1.25 220 36401EIN1ATDF  176-0983
10 +5% 13 300 1.3 200 36401E10NGTDF ~ 117-4126
12 +2% 13 500 1.55 180 36401E12NGTDF ~ 176-0984
13.8 +2% 13 500 1.75 180 36401E13N8GTDF  176-0985
15 +2% 13 500 1.75 130 36401E15NGTDF  176-0986
17 +2% 13 500 1.95 100 36401E17NGTDF  176-0987
18 +2% 13 500 2.15 100 36401E18NGTDF  176-0988
20.8 +2% 13 500 2.55 90 36401E20N8GTDF  176-0989
22 +5% 13 300 26 90 36401E22NJ 117-4127
33 +5% 13 200 3.6 130 36401E33NJTDF ~ 117-4128
27 +2% 13 500 3.25 75 36401E27NGTDF ~ 176-0990
0603 Case Size

1 +02nH 15 300 0.2 800 36401J1NOA 117-4040
1.2 +02nH 15 300 0.35 800 36401J1N2ATDF  176-0991
1.5 +02nH 15 300 0.2 800 36401J1N5A 117-4041
1.8 +02nH 15 300 0.35 300 36401JINSATDF  176-0992
2.2 +02nH 15 300 0.2 300 36401J2N2ATDF  117-4042
2.7 +02nH 15 300 0.45 300 36401J2N7ATDF  176-0994
3.3 +02nH 15 300 0.2 300 36401J3N3ATDF  117-4043
39 +02nH 15 300 0.45 300 36401J3N9ATDF  176-0995
47 +02nH 15 300 0.2 300 36401J4N7ATDF  117-4044

Inductance Q Test.Freq DCRes.  Current Order
(nH) Tolerance Min.  (MHz) (Q)  Max. (mA) Mftrs. List No. Code
0603 Case Size
5.6 *02nH 15 300 0.65 300 36401J5N6ATDF  176-0996
6.8 +0.2nH 15 300 0.5 300 36401J6NSBATDF  117-4045
8.2 +02nH 15 300 0.95 300 36401J8N2ATDF  176-0997
10 +2% 15 300 1 300 36401J10NGTDF ~ 117-4047
12 +2% 15 300 1.05 300 36401J12NGTDF ~ 176-0998
15 +2% 15 300 1 300 36401J15NGTDF ~ 117-4048
18 + 2% 15 300 1.65 300 36401J18NGTDF ~ 176-0999
22 +2% 15 300 2 250 36401J22NGTDF ~ 117-4049
27 + 2% 15 300 2.35 250 36401J27NGTDF ~ 176-1000
33 +2% 15 200 2 250 36401J33NGTDF ~ 117-4050
39 +2% 15 200 3 200 36401J39NG 117-4051
47 +2% 15 200 3 200 36401J47NGTDF ~ 117-4052
56 +2% 15 300 5 150 36401J56NGTDF ~ 176-1001
68 +2% 15 200 5 150 36401J68NGTDF  117-4053
100 +2% 15 200 8.5 100 36401JR10GTDF ~ 117-4054
204184
Kit Contains 20 each of:

Size 0402 values are: 0.2nH, 0.3nH, 0.4nH, 0.5nH, 0.8nH, 0.9nH, 1.0nH, 1.1nH, 1.2nH,
1.3nH, 1.4nH, 1.5nH, 1.6nH, 1.7nH, 1.8nH, 1.9nH, 2.0nH, 2.1nH, 2.2nH, 2.3nH, 2.4nH,
2.5nH, 2.6nH, 2.7nH, 2.8nH, 2.9nH, 3.0nH, 3.1nh, 3.2nH, 3.3nH, 3.4nH, 3.5nH, 3.6nH,
3.7nH, 3.8nH, 3.9nH, 4.3nH, 4.7nH, 5.4nH, 5.6nH, 5.9nH, 6.5nH, 6.8nH, 7.2nH, 8.0nH,
8.1nH, 8.2nH, 9.1nH, 10nH, 10.8nH, 12nH, 13.8nH, 15nH, 17nH, 18nH, 20.8nH, 22nH,
27nh, 33nH

Size 0603 values are: 1.0nH, 1.2nH 1.5nH, 1.8nH, 2.2 nH, 2.7nH, 3.3nH, 3.9nH, 4.7nH,
5.6nH ,6.8nH, 8.2nH, 10nH, 12nH, 15nH, 18nH, 22nH, 27nH, 33nH, 39nH, 47nH, 56nH,
68nH, 100nH

Order Multiple=10 Price Each
Case Size Order Code

0402 All Values ®

0603 All Values ®

Lab Kit 3640 176-10020@

FREE Re-reeling service. Only buy what you need and improve assembly efficiency.
For more information visit local website

3650 Series z Tyco Electronics

M

@ Low inductance, high frequency
chip inductors

@ 0402, 0603, 0805 and 1008
case sizes

@ Smooth top aids placement

@ High Q factor and S.R.F.

Operating temperature -40°C to +125°C

0402 Case Size

Inductance Q S.R.F. DCRes. Current

(nH) Tolerance Min. (GHz)  (Q) Max. (mA) Mftrs. List No. Order Code
1 +10% 16 127 0.045 1360 36501E1NOKTDG 126-5391
2 +5% 16 111 0.07 1040 36501E2NOJTDG 126-5393
2.2 +5% 19 108 0.07 960 36501E2N2JTDG 126-5394
2.7 +5% 16 104 0.12 640 36501E2N7JTDG 126-5396
3.3 +5% 19 7 0.066 840 36501E3N3JTDG 126-5397
3.6 +5% 19 68 0.066 840 36501E3N6JTDG 126-5399
3.9 +5% 19 58 0.066 840 36501E3N9JTDG 126-5400
4.7 +5% 15 47 0.13 640 36501E4N7JTDG 126-5402
5.1 +5% 20 48 0.083 800 36501ESN1JTDG 126-5405
5.6 +5% 20 48 0.083 760 36501ESNGJTDG 126-5406
6.2 +5% 20 48 0.083 760 36501E6N2JTDG 126-5407
6.8 +5% 20 48 0.083 680 36501E6N8JTDG 126-5408
7.5 +5% 22 48 0.104 680 36501E7N5JTDG 126-5409
8.2 +5% 22 44 0.104 680 36501E8N2JTDG 126-5410
8.7 +5% 18 441 0.2 480 36501E8N7JTDG 126-5411
10 +5% 21 39 0.195 480 36501E10NJTDG 126-5414
12 +5% 24 36 0.12 640 36501E12NJTDG 126-5418
13 +5% 24 345 0.21 440 36501E13NJTDG 126-5419
15 +5% 24 328 0172 560 36501E15NJTDG 126-5420
16 +5% 24 341 0.22 560 36501E16NJTDG 126-5421
18 +5% 24 341 0.23 420 36501E18NJTDG 126-5422
20 +5% 25 3 0.25 420 36501E20NJTDG 126-5424
22 +5% 25 28 0.3 400 36501E22NJTDG 126-5425
24 +5% 25 27 0.3 400 36501E24NJTDG 126-5427
27 +5% 24 248 0.3 400 36501E27NJTDG 126-5429
30 +5% 25 235 0.35 400 36501E30NJTDG 126-5431
33 +5% 24 235 0.35 400 36501E33NJTDG 126-5432
36 +5% 24 232 0.44 320 36501E36NJTDG 126-5433
39 +5% 25 241 0.55 200 36501E39NJTDG 126-5434
43 +5% 25 203 0.81 100 36501E43NJTDG 126-5436
47 +5% 20 241 0.83 150 36501E47NJTDG 126-5437
56 +5% 22 1.76 0.97 100 36501E56NJTDG 126-5439
68 +5% 22 1.62 112 100 36501E68NJTDG 126-5440

Price Each
Order Code
All Values ®

0603 Case Size

Inductance Q SR.F. DCRes.  Current

(nH) Tolerance Min. (GHz) (Q) Max. (mA) Mftrs. List No. Order Code
1.6 +5% 16 12500 0.04 700 36501J1IN6JTDG 126-5442
1.8 +5% 16 12500 0.045 700 36501J1N8JTDG 126-5443
2.2 +5% 20 6000 0.1 700 36501J2N2JTDG 126-5444
3.3 +5% 22 6000 0.08 700 36501J3N3JTDG 126-5445
3.6 +5% 22 5800  0.063 700 36501J3N6JTDG 126-5446
3.9 +5% 22 6000 0.08 700 36501J3N9JTDG 126-5447

@ Compliant
RO H s A Non-compliant

For free legislation advice visit www.global-legislation.com
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Inductance Q S.RF. DCRes.  Current Inductance Q S.RF. DCRes.  Current
(nH) Tolerance Min. (GHz)  (Q) Max. (mA) Miftrs. List No. Order Code (nH) Tolerance Min. (GHz) (@) Max. (mA) Miftrs. List No. Order Code
43 +5% 22 5800 0.063 700 36501J4N3JTDG ~ 126-5448 470 45% 45 450  1.19 470 36502CR47JTDG  126-5585
47 +5% 20 5800 0.12 700 36501J4N7JTDG ~ 126-5449 560 45% 45 415 133 400 36502CR56JTDG ~ 126-5586
51 +5% 20 5800 0.16 700 36501J5N1JTDG ~ 126-5450 680 45% 45 375 147 400 36502CR68JTDG ~ 126-5588
5.6 +5% 20 5800 0.17 700 36501J5N6JTDG ~ 126-5451 1000 45% 35 290 175 370 36502C1R0JTDG  126-5592
6.8 +5% 27 5800 0.1 700 36501J6NBJTDG ~ 126-5452 4700 45% 20 90 4 260 36502C4R7JTDG  126-5602
75 +5% 27 4800 0.1 700 36501J7N5JTDG ~ 126-5454 8200 45% 15 25 6 170 36502C8R2JTDG ~ 126-5606
8.2 +5% 27 4800 0.1 700 36501J8N2JTDG ~ 126-5455 10000 45% 15 20 9 150 36502C103JTDG ~ 126-5607
87 +5% 27 4800 0.1 700 36501J8N7JTDG  126-5456 15000 45% 15 15 115 120 36502C153JTDG ~ 126-5609
95 +5% 27 4800 0.13 700 36501J9NSJTDG ~ 126-5457 151386
10 +5% 31 4800 0.13 700 36501J010JTDG ~ 126-5458 Price Eah
12 +5% 35 4000 0.13 700 36501J012JTDG  126-5460
15 +5% 35 4000 0.17 700 36501J15NJTDG ~ 126-5461 Order Code
16 +5% 35 3300 0.1 700 36501J16NJTDG ~ 126-5462 Al Values @
18 +5% 35 3100 0.17 700 36501J18NJTDG ~ 126-5463
22 +5% 38 3000 0.19 700 36501J022JTDG ~ 126-5464 7
24 +5% 36 2800 0.13 700 36501J24NJTDG ~ 126-5467 i .
27 5% 40 2800 022 600 36501J0270TDG  126-5468 3613C Serles Tyco Electronics
30 5% 37 2800 0.5 600 36501J30NJTDG ~ 126-5469 1812 Case Size, Fully Encapsulated
33 +5% 40 2300 0.22 600 36501J033JTDG  126-5470 ) - ) ' )
36 5% 37 2300 025 600 36501J36NJTDG 126-5471 @ Ferrite cored wound chip inductor suitable for dip and reflow soldering
39 45% 40 2200  0.25 600 36501J039JTDG ~ 126-5472 @ Excellent Q factor
47 +5% 38 2000 0.28 600 36501J047JTDG 126-5474 @ Encapsulated in thermoset plastic body with copper lead terminations
51 +5% 35 1900 0.28 600 36501J51NJTDG ~ 126-5475 @ Full reels to IEC 286 Pt 3
56 +5% 38 1900  0.31 600 36501J56NJTDG ~ 126-5476 Subplied on & bossed tane. individually marked (reel = 500
68 +5% 37 1700  0.34 600 36501J068JTDG ~ 126-5478 pplied on 8mm embossed tape, individually marked (reel = 500 pcs)
82 +5% 34 1700 054 400 36501J82NJTDG 126-5480 Note: 1 Inductance tolerance marking M+20% K+10%
100 +5% 34 1400 0.58 400 36501JR10JTDG 126-5481 2 The 3613C replaces the Meggit Sigma 3613A which is now obsolete
110 +5% 32 1350  0.61 300 36501JR11JTDG ~ 126-5482
120 5% 321300 065 300 36501JR12JTDG 126-5483 Inductance lggluecr?nnccee Resiggnce '\Cﬂl?;(r;(':t fagtor Fregizthcy Efelfql?::cy Order Code
150 +5% 32 1300 095 280 36501JR15JTDG ~ 126-5485 WH o o mA Min ViHz Mz
180 +5% 25 1250 14 250 36501JR18JTDG ~ 126-5487
220 +5% 25 1200 16 250 36501JR22JTDG ~ 126-5488 0.22 20 0.25 665 40 252 200 117-4063
270 5% 25 900 21 200 36501JR27JTDG  126-5492 0.33 20 0.28 605 40 252 165 117-4064 o
330 +5% 25 900 38 100 36501JR33JTDG  126-5493 047 20 032 545 40 252 145 117-4065 Q)
390 5% 25 900 435 100 36501JR39JTDG  126-5494 0.68 20 04 500 40 252 135 117-4066 7]
] 1 10 05 450 50 7.96 100 117-4067 7))
Price Each 22 10 07 380 50 79 55 117-4068 <
Order Code 33 10 0.8 355 50 7.96 45 117-4069 o
47 10 1 315 50 7.96 35 117-4070
Al Values @ 56 10 14 300 50 796 33 117-4072 (@)
0805 Case Size 10 10 1.6 250 50 252 20 117-4073 o
22 10 32 180 50 252 13 117-4074 3
Inductance Q SR.F. DCRes.  Current 33 10 4 160 50 259 11 117-4075 b
(HH) Tolerance Min. (GHZ) (Q) Max. (mA) Mftrs. List No. Order Code 47 10 5 140 50 252 10 117-4076 °
33 +5% 50 6000 0.08 600 36502A3N3JTDG ~ 126-5497 100 10 8 10 40 079% 8 117-4077 3
5.6 +5% 65 5500 0.08 600 36502A5N6JTDG ~ 126-5498 150 10 9 105 40 079% 5 117-4078 )
6.8 +5% 50 5500 0.1 600 36502A6N8JTDG ~ 126-5499 220 10 10 100 40 079 4 117-4080 =1
8.2 +5% 50 4700 0.12 600 36502A8N2JTDG ~ 126-5501 470 10 2% 62 40 079% 3 117-4081 1
8.7 +5% 50 3900 0.21 400 36502A8N7JTDG ~ 126-5502 sa7205
10 +5% 60 4200 0.1 600 36502A10NJTDG ~ 126-5503
12 +5% 50 4000 0.15 600 36502A12NJTDG ~ 126-5504 Price Each
15 +5% 50 3400 0.17 600 36502A15NJTDG  126-5505
18 5% 50 3300 0.2 600 36502A18NJTDG  126-5506 Order Code
22 +5% 55 2600 0.22 500 36502A22NJTDG ~ 126-5508 All Values @ [T0
27 +5% 55 2500 0.25 500 36502A27NJTDG ~ 126-5510
33 +5% 60 2050 027 500 36502A33NJTDG ~ 126-5511 3650 Seri Desian Kit z
39 +5% 60 2000 0.29 500 36502A30NJTDG ~ 126-5513 eries - Design Kits . m
47 +5% 60 1650  0.31 500 36502A47NJTDG ~ 126-5515 g Tyco Electronics =
56 +5% 60 1550  0.34 500 36502A56NJTDG ~ 126-5516 ‘ans ki ag i
68 +5% 60 1450 0.38 500 36502A68NJTDG ~ 126-5517 ® Designs kits for 3650 Series inductors p
82 +5% 65 1300 0.42 400 36502A82NJTDG ~ 126-5521 N -
100 +5% 65 1200 0.46 400 36502AR10JTDG ~ 126-5523 X / 3 =
110 +5% 50 1000 0.48 400 36502AR11JTDG ~ 126-5524 Case size D
120 +5% 50 1100 051 400 36502AR12JTDG ~ 126-5526 - 0402 Kit contains 50 each of 43 values =
150 +5% 50 920 056 400 36502AR15JTDG ~ 126-5527 0603 Kit contains 50 each of 46 values o
180 +5% 50 870  0.64 400 36502AR18JTDG ~ 126-5528 0805  Kit contains 50 each of 52 values Qo
220 +5% 50 850 0.7 400 36502AR22JTDG ~ 126-5530 494120 %))
270 +5% 48 650 1 350 36502AR27JTDG ~ 126-5534 Price Each c
300 5% 48 620 12 330 36502AR30JTDG  126-5535 rioe Fac S
330 +5% 48 600 14 310 36502AR33JTDG ~ 126-5536 Order Code S
390 +5% 48 560 15 290 36502AR39JTDG ~ 126-5538 . =
470 +5% 33 375 17 220 36502AR47JTDG  126-5540 0402 Lab Kft 150-29479 3
560 +5% 23 340 19 210 36502AR56JTDG ~ 126-5541 0603 Lab Kit 150-2048@ 17
680 +5% 23 200 22 190 36502AR68JTDG ~ 126-5543 0805 Lab Kit 150-2949@ o
820 +5% 23 200 235 180 36502AR82JTDG ~ 126-5546 3
1000 +5% 20 100 25 170 36502A1R0JTDG ~ 126-5547 i i
1800 5% 16 80 25 170 36502A1R8JTDG  126-5550 High Current - 3615 Series z Tyco Electronics
2200 +5% 16 60 27 160 36502A2R2JTDG ~ 126-5551
2700 +5% 16 50 295 150 36502A2R7JTDG ~ 126-5552 -— s
Price Each ; %
Order Code El /\
All Values ® v ]
1.5 max. z.:i_nov_n
1008 Case Size Hama ] S0 max,
Inductance Q S.R.F. DCRes.  Current Supplied on 24mm tape, Individually
(nH) Tolerance Min. (GHz) (Q) Max. (mA) Mftrs. List No. Order Code marked (Reel=1k pcs)
;g fg?,/{; gg glgg g?g }ggg gggggg;g“ﬂgg ]gggggg @ High current, wound, surface mount inductors @ Suitable for DIP and wave
33 +5% 60 1600 0.4 1000 36502C33NJTDG  126-5562 @ One case size covers all inductance values soldering )
39 5% 60 1500 0.15 1000 36502C39NJTDG  126-5563 @ High reliability @ Epoxy moulded construction
47 +5% 65 1500  0.16 1000 36502C47NJTDG 126-5564 Insulation resistance 1000mQ  Operating temperature -55°Cto +100°C
56 +5% 65 1300 0.18 1000 36502C56NJTDG ~ 126-5565 Inductance tolerance +10%
68 +5% 65 1300 0.2 1000 36502C68NJTDG ~ 126-5567 e MaxDC O taclor Test Self Res
82 5% 60 1000 0.22 1000 36502C82NJTDG 126-5571 Inductance Resistance Current (Min) Fre ueﬁc Frequenc
100 +5% 60 1000 0.56 650 36502CR10JTDG ~ 126-5572 N o It ,‘\‘AH Y MH“ Y Order Cod
120 +5% 60 950  0.63 650 36502CR12JTDG  126-5573 W (mA) z z rder Gode
180 +5% 45 750 077 620 36502CR18JTDG  126-5575 0.1 0.027 3500 50 25 550 117-4504
220 +5% 45 700 084 500 36502CR22JTDG ~ 126-5576 0.22 0.035 2570 50 25 415 117-4506
270 +5% 45 600 091 500 36502CR27JTDG  126-5578 047 0.08 1700 50 25 300 117-4507
330 +5% 45 570  1.05 450 36502CR33JTDG  126-5580 1 0.25 930 50 25 200 117-4508
390 +5% 45 500 112 470 36502CR39JTDG  126-5583 2.2 0.9 505 35 7.9 140 117-4509
47 0.21 1050 35 7.9 60 117-4510
10 0.6 620 35 7.9 42 117-4511
100 49 216 55 25 8 117-4513

For latest prices and stock information, please visit the website at www.elementi14.com 1143
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Inductors - SMD Chip - Tyco Electronics - @ Excellent  Factor Dimensions (FhiD)
ti d @ High Thermal Stability 0402 0.5x1x0.55mm
continue @ Applications include bluetooth & 0603 (7447xxxxxA) 1.05x1.6 x 1.05mm
. . . wireless LAN 0603 (7447xx0xC) 0.9x1.65x1.15mm
High Current - 3615 Series - continued 0805 (7447xxxA) 1.2x2x1.25mm
0805 (7447x000¢C) 1.28x2.28x 1.7mm
DC MaxDC  Q factor Test. Self Res 0402 Case Size
Inductance Resistance Current (Min) Frequency Frequency DC Self-Resonant  Max. Rated
220 75 175 60 0.79 5.8 117-4515 Inductance Inductance Resistance Freq. Current Mftrs.
470 11 144 60 0.79 4 117-4516 nH Tolerance (M) (MHz) (mA) ListNo.  Order Code
1000 165 18 60 0.79 25 17-4517 1 + 0.2nH 45 6000 136A  744765010A  174-8697
Mitrs. List No. 3615A + value + K 1.9 + 0.2nH 70 6000 1.04A  744765019A  174-8698
204121 2 + 0.2nH 70 6000 1.04A  744765020A  174-8699
Order Multiple=5 Price Each 22 + 0.2nH 70 6000 960 744765022A  174-8700
nduet | Order Cod 2.4 + 0.2nH 68 6000 790 744765024A  174-8702
nductance value rder Gode 27 =+ 0.2nH 120 6000 640 744765027A  174-8703
0.1uHto 47uH Al Values ® 33 + 5% 66 6000 840 7447650334 174-8704
100uH to 1000uH Al Values ® 3.6 + 5% 66 6000 840 744765036A  174-8705
39 + 5% 66 5800 840 744765039A  174-8706
43 * 5% 91 6000 700 7447650434 174-8707
Inductors - SMD Chip - Wiirth Elektroni 51 iow 8 s0 60 Tirostsn  17as0s
. = 0 =
. 56 * 5% 83 5800 760 744765056A  174-8710
WE-TCI Series g = 62 5% 83 5800 760 744765062A  174-8711
0402 & 0603 Case Sizes ~ Wik stecTRONK 6.8 * 5% 83 4800 680 744765068A  174-8712
) 75 * 5% 104 5800 680 744765075A  174-8714
[ i : Elgh”Sfﬂ{ []eiontant frequency @ 8.2 +5% 104 4400 680 7447650828 174-8715
X ‘ xcellent Q-factor 8.7 * 5% 200 4100 480 744765087A  174-8716
s ©2 S ~ @ Tight tolerances of 2% (1% on 9 * 5% 104 4160 680 744765090A  174-8717
N request) or + 0.1 nH 95 * 5% 200 4000 680 744765095A  174-8718
e < - “= @ Outstanding temperature stability . 10 * 5% 195 3900 480 744765110A 174:8719
@ In high frequency circuit the inductance is very stable 1 = 5% 120 3680 640 7447651117 174-8720
) 12 +5% 120 3600 640 744765112A  174-8721
] ® Low inductance values , 13 + 5% 210 3450 560  744765113A  174-8722
Q : EBCOTmetnded Soltderlng pmf""%o%eﬂovf 10576 15 * 5% 172 3280 560 744765115A  174-8723
(7] perating temperature range - upto + 16 +5% 220 3100 560 744765116A  174-8724
2- Inductance Q Test. Freq DCRes. Current SRF Order 18 £5% 230 3100 420 7A4TB5118A  174-8726
5 (H) Tolerance Min. (MHz) (@) Max (mA) (GHz) Mitrs.ListNo.  Code ;g = g;’: ggs gggg gg ;ﬁ;gg];gﬁ ];35;%
0402 Case Size L N
o R T 2SO0 WO A0 JTGSZA 1740
o 1.2 £010H 13 500 0.1 700 12 744901012 180-0295 24 Y 5% 300 9700 400 7447651247 174-8731
3 15 £010H 13 500 0.2 700 10 744901015  180-0296 27 Y 5% 208 2480 400 7447651277 174-8732
Eo] 1.8 £010H 13 500 0.2 560 10 744901018 180-0297 30 Y 5% 300 9350 400 7447651308 174-8733
o 2.2 £010H 13 500 03 440 8 744901022  180-0298 33 Y 5% 350 9350 400 7447651337 174-8734
> 2.7 £01nH 13 500 03 440 8 744901027  180-0299 35 Y 5% 103 9320 320 7447651367 174-8735
o 33 £010H 13 500 0.4 380 6 744901033  180-0300 39 Y 5% 550 2100 320 7447651397  174-8736
=1 39 £01nH 13 500 05 340 6 744901039  180-0301 2 L 5% 138 9940 320 7447651408 174-8738
7 47 £01nH 13 500 0.6 320 6 744901047  180-0302 23 Y 5% 810 2030 100 7447651430 174-8739
56 £01nH 13 500 0.7 280 6 744901056  180-0303 47 L 5% 830 2100 100 7447651478 174-8740
6.8 £01nH 13 500 09 260 6 744901068  180-0304 51 . 5% 820 1750 100 744765151 174-8741
8.2 £01nH 13 500 1.1 220 55 744901082  180-0305 56 . 5% 970 1760 100 7447651568 174-8742
” L G+ SR Ao B 100 +5%  2520mm 1300 100 744765210A  174-8743
+ 2% . . =
15 £2% 13 500 1.8 130 33 744901115  180-0308 Price Each
18 £2% 13 500 2 100 31 744901118 180-0311 Order Code
22 £2% 13 500 26 90 28 744901122 180-0312
m . All Values ®
0603 Case Size
=< 1 £010H 15 300 02 800 13 744902010  180-0313 0603 Case Size
(@) 1.2 £01nH 15 300 0.2 800 13 744902012 180-0314 oc Self-Resonant  Max. Rated
- 1.5 +£0.1nH 15 300 02 800 10 744902015 180-0315 Inductance Inductance  Resistance Freg. Current Mftrs.
T 1.8 £01nH 15 300 0.2 300 10 744902018  180-0316 H Tolerance  (mQ) (MH2) (mA) ListNo.  Order Code
= 2.2 £01nH 15 300 0.2 300 8 744902022  180-0317 \
@ 27 =01H 15 300 02 300 6 744902027  180-0318 16 * 5% 30 12500 700 744761016A  174-8744
n 33 +01nH 15 300 0.2 300 6 744902033 180-0319 1.8 + 0.2nH 50 12500 700 744761018A  174-8745
Qo 39 £010H 15 300 0.2 300 6 744902039  180-0320 2 *0.2nH 80 6900 700 744761020A  174-8746
47 +01nH 15 300 0.2 300 5 744902047 180-0321 3.3 + 0.2nH 60 5800 700 744761033A  174-8747
wn 56 £01nH 15 300 05 300 5 744902056  180-0323 3.6 *0.2nH 60 5900 700 744761036A  174-8748
c 6.8 £01nH 15 300 05 300 5 744902068  180-0324 39 *5% 70 6900 700 744761039 174-8751
O 8.2 £01nH 15 300 05 300 4 744902082  180-0325 4.3 * 5% 70 5900 700 744761043C  174-8752
© 10 +2% 15 300 1 300 4 744902110 180-0326 47 + 5% 80 5800 700 744761047C  174-8753
o 12 +92% 15 300 1 300 3 744902112 180-0327 5.1 +5% 150 5700 700 744761051C  174-8754
(7] 15 +2% 15 300 1 300 3 744902115  180-0328 5.6 * 5% 190 5700 700 744761056C  174-8755
@, 18 +2% 15 300 2 300 2 744902118 180-0329 6.8 * 5% 10 5800 700 744761068A  174-8756
(@) 29 +9% 15 300 2 250 2 744902122 180-0330 7.5 + 5% 100 4800 700 744761075C  174-8757
> 27 +2% 15 300 2 250 2 744902127 180-0331 8.2 + 5% 100 4700 700 744761082C  174-8758
33 +9% 15 300 2 250 15 744902133 180-0332 8.7 + 5% 100 4600 700 744761087C  174-8759
39 +2% 15 300 3 200 1.5 744902139 180-0333 10 = 5% 130 4800 700 744761110A  174-8760
47 +2% 15 300 3 200 1.5 744902147 180-0335 i = 5% 100 4000 700 744761111C  174-8761
56 +9% 15 300 5 150 1 744902156 180-0336 12 + 5% 100 4000 700 744761112C  174-8763
68 +9% 15 300 5 150 1 744902168 180-0337 15 + 5% 170 4000 700 744761115A  174-8764
. 16 * 5% 170 3300 700 744761116A  174-8765
_ ) 18 * 5% 120 3100 700 744761118C  174-8766
Order Multiple=10 Price Each 20 + 5% 120 3100 700 744761120C  174-8767
Case Size Order Code 22 * 5% 220 3000 700 7447611227 174-8768
24 * 5% 140 2650 700 744761124C  174-8769
0402 All Values ® 27 + 5% 220 2800 600  744761127A  174-8770
0603 All Values ® 30 * 5% 220 2500 600 744761130A  174-8771
33 + 5% 200 2300 600 744761133C  174-8772
. o 36 + 5% 200 2080 600 744761136C  174-8773
WE-KI Series :wi—_% 39 + 5% 210 2200 600 744761139C  174-8775
o 47 + 5% 230 2000 600 744761147C  174-8776
e 51 + 5% 240 1950 600 744761151C  174-8777
P m o 56 + 5% 250 1900 600 744761156C  174-8778
@ ¢ 68 +5% 350 1700 600 744761168C  174-8779
@, = 72 + 5% 490 1700 400 7447611724 174-8780
S <« 82 + 5% 580 1700 400 744761182C  174-8781
= ~ Q = s » 100 * 5% 630 1400 400 744761210A  174-8782
s 120 * 5% 650 1300 300 744761212C  174-8783
w = © g 150 * 5% 850 990 280 744761215C  174-8784
5 180 * 5% 1 ohm 990 250 744761218C  174-8785
220 * 5% 1.8 ohm 900 250 744761222C  174-8787
270 * 5% 2.1 ohm 822 200 744761227C  174-8788
330 * 5% 2 ohm 500 150 744761233A  174-8789
390 * 5% 2.2 ohm 900 100 7447612394 174-8790
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Price Each
Order Code
All Values ®
0805 Case Size
DC Self-Resonant  Max. Rated
Inductance  Inductance  Resistance Freq. Current Mftrs.
nH Tolerance (mQ) (MHz) (mA) List No. Order Code
22 + 0.2nH 60 6000 800 744760022A  174-8791
2.7 + 5% 100 7900 800 744760027C  174-8792
33 + 0.2nH 80 6000 800 744760033A  174-8793
39 + 0.2nH 60 6000 600 744760039A  174-8794
47 + 0.2nH 60 5800 600 744760047A  174-8795
5.6 + 5% 100 5500 600 744760056C  174-8796
6.8 + 5% 110 5500 600 744760068C  174-8797
8.2 + 5% 60 5500 600 744760082A  174-8799
10 + 5% 120 4200 600 74476010C 174-8800
12 + 5% 150 4000 600 744760112C  174-8801
15 + 5% 170 3400 600 744760115C  174-8802
18 + 5% 200 3300 500 744760118C  174-8803
22 + 5% 220 2600 500 74476012C 174-8805
27 + 5% 250 2500 500 744760127C  174-8806
33 + 5% 270 2050 500 74476013C 174-8807
36 + 5% 180 2000 500 744760136A  174-8808
39 + 5% 290 2000 500 744760139C  174-8809
47 +5% 310 1650 500 74476014C 174-8810
56 + 5% 340 1550 500 74476015C 174-8811
68 + 5% 380 1450 500 74476016C 174-8812
82 + 5% 420 1300 400 74476018C  174-8813
100 + 5% 460 1200 400 7447602C 174-8814
120 + 5% 510 1100 400 744760212C  174-8815
150 + 5% 560 920 400 744760215C  174-8817
180 + 5% 960 870 400 744760218C  174-8818
220 + 5% 10hm 850 400 744760222C  174-8819
270 + 5% 1.29 ohm 650 350 744760227C  174-8820
330 + 5% 1.56 ohm 600 310 744760233C  174-8821
390 + 5% 2.1 ohm 560 290 744760239C  174-8822
470 + 5% 2.3 ohm 375 250 74476032C 174-8823
560 + 5% 2.5 ohm 340 230 744760256C  174-8824
620 + 5% 2.7 ohm 188 400 744760262C  174-8825
680 + 5% 2.8 ohm 188 190 7447604C 174-8826
820 + 5% 3.9 ohm 215 180 744760282C  174-8827
1000 + 5% 4.2 ohm 285 150 744760310C  174-8829
1200 + 5% 4.6 ohm 200 150 744760312C  174-8831
1500 + 5% 5.3 ohm 200 130 744760315C  174-8832
544674
Price Each
Order Code
All Values ®
= ———0-
- = —o—
WE-LQ Series g ==
'WURTH ELEKTRONIK
@ Miniature chip inductor
wound on a special ferrite
@ High Q at high frequencies
* @ Low DC-resistance
' @ Operating temperature: -40 °C to +125 °C
@ Recommended solder profile: Reflow
@ Inductance tolerance 5 % on request
Inductance Resistance Q Current Resonant Frequency Mfts.
uH Q Factor Tolerance A MHz ListNo.  Order Code
1210 Case
0.1 20 +20% 0.75 100 744032001  180-0375
15 0.13 20 +20% 0.66 75 7440320015 180-0376
18 0.14 20 *20% 0.64 60 7440320018 180-0377
2.2 0.15 20 *=20% 0.62 50 744032002  180-0378
2.7 0.18 20 *=20% 06 43 7440320027 180-0379
33 0.2 20 *20% 0.58 38 744032003  180-0380
39 0.25 20 *=20% 054 35 7440320039  180-0381
47 0.28 20 +£20% 049 31 744032004  180-0382
5.6 0.36 20 +20% 044 28 7440320056 180-0384
6.8 0.4 20 +20% 042 25 744032006  180-0385
8.2 0.45 20 +20% 0.39 23 744032008  180-0386
10 0.65 35 +20% 0.32 20 744032100 180-0387
12 0.7 35 +10% 0.29 18 744032120  180-0388
15 1 35 +=10% 0.27 16 744032150  180-0389
18 11 35 +10% 0.24 15 744032180  180-0390
22 1.3 35 +10% 0.22 14 744032220  180-0391
68 3.8 35 +10% 0.13 9 744032680 180-0392
100 6.5 40 +10% 0.1 8 744032101  180-0393
120 7 40 +10% 0.095 7 744032121  180-0394
220 1.8 40 +10% 0.075 5 744032221  180-0396
1812 Case
1 0.08 40 x20% 1.8 165 744045001  180-0397
15 0.09 42 +20% 1.75 130 7440450015 180-0398
1.8 0.1 45 + 20% 1.7 100 7440450018 180-0399
2.2 0.11 40 =+ 20% 1.6 80 744045002  180-0400
2.7 0.12 40 + 20% 15 63 7440450027 180-0402
3.2 0.13 45 + 20% 14 58 744045003  180-0403
39 0.14 40 +20% 1.32 54 7440450039 180-0404
4.7 0.15 36 +20% 1.24 45 744045004  180-0405
5.6 0.18 36 +20% 118 4 7440450056 180-0406
6.8 0.2 36 + 20% 11 37 744045006 180-0407
8.2 0.25 36 + 20% 1 34 744045008  180-0408
10 0.3 48 +20% 0.95 30 744045100  180-0409
12 0.42 48 + 20% 0.8 28 744045120  180-0410
15 0.5 45 +20% 0.73 26 744045150  180-0411
18 0.6 42 +20% 0.68 22 744045180  180-0412
22 0.7 50 +10% 0.63 20 744045220 180-0414
33 1.1 55  x=10% 043 18 744045330  180-0415

Inductance Resistance ~ Q Current Resonant Frequency Mifts.
uH Q Factor Tolerance A MHz ListNo.  Order Code
1812 Case
100 25 60 +10% 0.27 10 744045210  180-0416
150 3.7 55 +10% 0.22 8 744045215 180-0417
390 13 50 +10% 0.1 5 744045391 180-0418
470 14.2 50 +10% 0.105 5 744045471 180-0419
680 16.8 45 +10%  0.09 3 744045681  180-0420
820 20 50 +10% 0.085 2 744045821  180-0421
1000 30 28 +10%  0.07 2 744045102 180-0422
605778
Price Each
Order Code
1210 All Values ®
1812 All Values ®
- ——a—0-
WE-PMI Series W=

—E e ———O-
'WIIRTH ELEKTRONIK

e

1008 Case Size

Compact multilayer type

No crosstalk

Operating temperature: -40 °C to
+125°C

Recommended soldering profile: Reflow

Inductance  Resistance Q Factor Resonant Frequency Mfts.
uH Q @ 1MHz MHz List No. Order Code
1 0.29 15 100 74479887210 179-5098
2.2 0.4 19 70 74479887222 179-5099
47 0.53 26 50 74479887247 179-5100
6.8 0.65 30 40 74479887268 179-5101
10 0.7 35 30 74479887310 179-5102
603902
Price Each
Order Code
All Values ®
. . N
SMD Line Filter g =

—wie e O
WURTH ELEKTRONTK

s i

WE-SLM Series, Common Mode

@ For USB, CAN, FireWire, Data Lines

@ Filter for measurement signals and
power supplies

@ Small size, High current up to 300mA

@ Nominal Voltage: 80V DC (42V AC)

@ Operating temperature: -40°C to +125°C
@ Recommended soldering profile: Reflow

Inductance Induct. Rpg max Current Impedance  Miftrs.
(uH) Tolerance (Q) rating (mA)  max. (Q) List No. Order Code
1 +50%, -30% 0.18 300 800 744242110 163-6264
51 +50%, -30% 0.32 300 2500 744242510 163-6265
100 +50%, -30% 0.58 300 4000 744242101 163-6266

522475

Inductance Price Each

(uH) Order Code

11 163-6264@

51 163-6265@

100 163-6266@

Common mode Chokes =
WE-SL2 Series, for Signal Lines

'WURTH ELEKTRONIK
@ For distortion-free removal
of noise from transmitted
electrical signals
@ Double current-compensat-
ed choke
@ Offering a wide bandwidth with the core ma-
terials NiZn / MnZn
@ Ambient temperature: -40°C to +85°C

@ Nominal voltage: 80V DC (42V AC)
@ UL compliant housing

@ for current compensated choke for data and signal lines, power supply systems, filter
for measurement signals

1145
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Inductors - SMD Chip - Wirth Elektronik -

continued

Common mode Chokes - continued
WE-SL2 Series, for Signal Lines - continued

2x Inductance  Inductance Ry, max Current Impedance Mftrs.
(uH) tolerance Q) rating (A)  max. (k) List No. Order Code
51 + 30% 0.16 55 744227 163-6267
6500 + 50% 0.95 0.4 18.4 744229 163-6268
10 + 30% 0.08 1.6 0.92 744226 163-6269
25 + 30% 0.12 1 2.8 744228 163-6270
250 + 50% 0.13 12 18 744224 163-6272
500 + 50% 0.15 1 33 744223 163-6274
1000 + 50% 0.31 0.8 6 744222 163-6275
2000 + 50% 0.42 0.6 9.2 744221 163-6276
4700 + 50% 0.75 0.5 20 744220 163-6277
522476
2x Inductance Price Each
(uH) Order Code
51 163-6267@
6500 163-6268@
10 163-6269@
25 163-6270@
250 163-6272@
500 163-6274@
1000 163-6275@
2000 163-6276@
4700 163-6277@
Flyback Transformer W‘* oo
WE-FB 3751 Series WIIRTH ELEKTRONIK
sole D
Qo &
Inductance Max. Winding Turns Mifts.
uH Resistance (Q2) Ratio List No. Order Code
10 07 1:10 750032051 174-8692
10 1.06 1:10 750032052 174-8693
5 0.5 1:10 750310349 174-8694
25 0.25 1:10 750310355 174-8696
544624
Price Each
Order Code
174-86920
174-8693@
174-8694@
174-8696@
e
Flyback Transformer B ==

WE-FB 3573 Series ~
eDh e
fpe

Inductance Max. Winding Output Turns Mfts.
uH Resistance (m<2) Voltage (V) Ratio List No. Order Code
24 64 33 4:1:1 750310559 174-8680
25 88 5 3:1:1 750310471 174-8681
25 135 12 211 750310562 174-8682
25 275 12 2:2:1 750310563 174-8685
63 95 +5 3111 750310564 174-8686
30 236 5 311 750370040 174-8687
50 370 5 311 750370041 174-8688
25 195 15 3:31 750310799 174-8689
30 60 5 311 750370047 174-8690
15 480 5 1:1:1:1 750370042 174-8691
544589
Price Each

Order Code

174-8680@

174-8681@

174-86820@

174-8685@

174-8686@

174-8687@

174-8688@

174-8689@

174-86900

174-8691@

I Over 500 000 products available online -

WE-LAN Transformers NI —=
@ Flyback Transformers

@® SMD

@ Ethernet

@ Power over Ethernet

@ Hub, Router, Switches

@ Operating Temp: 0°C to +70°C

547809

Price Each

Mftr. No Order Code
749090010 163-6343@
749010011 163-6344@
749010012 163-6345@
749010013 163-6346@
749010014 163-6347@
749013011 163-6349@
749013010 163-63500
749013020 163-6351@
749013021 163-6353@
749013022 163-6354@
749013040 163-6355@
749020010 163-6356@
749020011 163-6357@
749020013 163-6358@
749020100 163-6359@
749023010 163-63600
749023020 163-6361@
749023015 163-63620
749023016 163-6363@
749012011 163-6365@
749022011 163-6367@
Design Kit
749119 163-6398@

Inductors - SMD Power Co
Low Profile Power Inductors 6x6mm A
B82462*2 Series EPCOsS

@ Wide temperature range

@ Very high rated current, low
DC resistance

@ Winding: enamel copper wire, welded to terminals @ Suitable for reflow soldering

@ Low profile of 2.5mm
@ Size: 6x6mm
@ Choice of shielded or unshielded

Rated Inductance L

Rated Current I

Saturation Current |,
Self-resonance frequency f,o

Measured with HP4294A, measuring voltage 100mV

Max permissable DC with temperature increase of < 40k @ 85°C
Max permissable DC wih inductance decrease AL/Ly = 10%
Measured with network analyser HP8753

(-55°C/+125°C/56 days damp heat test)

5d, 235°C, wetting >90%

acc. o IEC 60068-2-58, leadfree reflow soldering profile
Measured at 20 ambient temperature

Solderability
Resistance to soldering heat
DC resitance Ry,

Weight Unshielded: 0.75g, shielded: 1.5g

Inductance Freq.  Tolerance kR R

(uH) (MHz) (%) [GYR(®)] Miftrs. List No. Order Code
Shielded

33 0.1 +20% 2 004 B82462G2332M000 164-4479
47 0.1 +20% 1.6 0.061 B82462G2472M000 164-4482
6.8 0.1 +20% 145 0.078 B82462G2682M000 164-4484
10 0.1 +20% 1.25 0.106 B82462G2103M000 164-4472
33 0.1 +20% 0.68 0.345 B82462G2333M000 164-4480
47 0.1 +20% 062 042 B82462G2473M000 164-4483
68 0.1 +20% 0.48 0.635 B82462G2683M000 164-4485
100 0.1 +20% 041 095 B82462G2104M000 164-4473
150 0.1 +20% 033 148 B82462G2154M000 164-4475
220 0.1 +20% 028 21 B82462G2224M000 164-4478
330 0.1 +20% 022 325 B82462G2334M000 164-4481
Unshielded

1 0.1 +20% 3 0.024 B82462A2102M000 164-4454
15 0.1 +20% 255 0.032 B82462A2152M000 164-4457
22 0.1 +20% 21 0.048 B82462A2222M000 164-4460
33 0.1 +20% 1.8 0.065 B82462A2332M000 164-4463
33 0.1 +20% 2 0.06 B82462A4332M000 164-4471
47 0.1 +20% 155 0.084 B82462A2472M000 164-4467
6.8 0.1 +20% 1.28 0.125 B82462A2682M000 164-4469
10 0.1 +20% 1.03 0.18 B82462A2103M000 164-4455
33 0.1 +10% 06 047 B82462A2333K000 164-4465
47 0.1 +10% 049 069 B82462A2473K000 164-4468
68 0.1 +10% 039 11 B82462A2683K000 164-4470
100 0.1 +10% 03 16 B82462A2104K000 164-4456
150 0.1 +10% 025 255 B82462A2154K000 164-4459
220 0.1 +10% 021 38 B82462A2224K000 164-4462
330 0.1 +10% 017 5.05 B82462A2334K000 164-4466

528645
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Price Each (-55°C/+125°C/56 days damp heat test)
Order Code Solderability 5d, 235°C, wetting >90%
Resi: e to soldering heat acc. o IEC 60068-2-58, leadfree reflow soldering profile
Shielded DC resitance Rz Measured at 20 ambient temperature
All Values ® Weight Unshielded: 1.5, shielded: 2g
. Inductance Freq.  Tolerance lgy |z Rua  frs
Unshielded (uH) (MHz) (%) () (A) (@) (MHz)  Mfus. ListNo.  Order Code
All Values ® Shielded
. 1 0.1 20 10 75 0.007 135 B82464G4102M 742-9380
N 2.2 0.1 20 7.00 65 0.01 72 B82464G4222M 742-9401
Power Inductors 6x6mm — 33 0.1 20 590 55 0012 50  B82464G4332M  742-9410
B82462 Series EPCOS 4.7 0.1 20 520 49 0015 37  BB2464G4472M  742-9428
6.8 0.1 20 460 43 0.02 28 B82464G4682M 742-9436
P 10 0.1 20 350 34 0.03 22 B82464G4103M 742-9444
RO DA > O~ 15 0.1 20 3.10 2.75 0.04 15 B82464G4153M 742-9452
= > 22 0.1 20 250 225 0.052 13 B82464G4223M 742-9460
33 0.1 20 210 1.85 0.075 10 B82464G4333M 742-9479
47 0.1 20 1.80 155 0.095 9 B82464G4473M 742-9487
68 0.1 20 145 13 013 8 B82464G4683M 742-9495
100 0.1 20 115 105 022 65 B82464G4104M 742-9509
220 0.1 20 075 0.7 044 4 B82464G4224M 742-9525
330 0.1 20 065 059 065 3.2 B82464G4334M 742-9533
@ Size: 6x6mm @ Wide temperature range 470 0.1 20 055 05 093 26 B82464G4474M 742-9541
@ Choice of shielded or unshielded @ Very high rated current, low 680 0.1 20 046 042 13 2 BB2464G4684M  742-9550
@ Shielded is better for high density population as DC resistance 1000 0.1 20 035034 22 18  BB2464GA105M  742-9568
can be placed closer to other components @ Suitable for reflow soldering %'"Sh""ded o 2 7 0009 120 BER4GAAMIOIM 7429576
@ Winding: enamel copper wire, welded to terminals 15 01 % 98 65 001 80 B82464A4152M 742-9584
Rated Inductance Ly Measured with HP4294A, measuring voltage 100mV 47 0.1 20 56 43 0018 42 B82464A4472M 742-9614
Rated Current I3 Max permissable DC with temperature increase of < 40k @ 85°C 10 0.1 20 39 29 0038 24 B82464A4103M 742-9630
Saturation Current |, Max permissable DC wih inductance decrease AL/L, = 10% 15 0.1 10 32 25 0046 18 B82464A4153K 742-9649
Self-resonance frequency fs  Measured with network analyser HP8753 22 0.1 10 26 21 008 15 B82464A4223K 742-9657
Climatic category In accordance with IEC 60068-1 55/125/56 33 0.1 10 22 18 01 13 B82464A4333K 742-9665
(-55°C/+125°C/56 days damp heat test) 47 0.1 10 18 15 014 11 B82464A4473K 742-9673 o
Solderability 5d, 235°C, wetting >90% 68 0.1 10 15 125 02 9 BB2464A4683K  742-9681 Q)
Resistance to soldering heat  acc. o IEC 60068-2-58, leadfree reflow soldering profile 100 0.1 10 12 1.03 028 8 B82464A4104K 742-9690 7]
DC resitance Ry, Measured at 20 ambient temperature 150 0.1 10 10 086 04 6 B82464A4154K 742-9703 (7))
Weight Unshielded: 0.75g, shielded: 1.5g 220 0.1 10 0.85 069 061 5 B82464A4224K 742-9711 <
Inductance Freg, Tolerance loy by Rpm oo 330 0.1 10 070 058 1 4 BB2464A4334K  742-9720 o
(uH) (MHz) (%) A @A) (@ (MH) Mftrs. List No. Order Code 470 0.1 10 055 05 127 32 B82464A4474K 742-9738 @)
Shielded 1000 0.1 10 038 033 3 2 B82464A4105K 742-9762 o
1 0.1 20 440 34 0016 180  B82462G4102M  742-9967 349533 3
15 0.1 20 3.60 3.1 0.02 100 B82462G4152M 742-9975 Price Each b
2.2 0.1 20 2.60 255 0.025 75 B82462G4222M 742-9983 Order Code 0o
33 0.1 20 215 23 0031 60 B82462G4332M 742-9991 =1
47 0.1 20 180 2 004 55 B82462G4472M 743-0000 Shielded [
6.8 0.1 20 150 165 005 40  BB2462G4682M  743-0019 All Values ® 3
10 0.1 20 130 1.5 0062 31 B82462G4103M 743-0027 ;;,"
15 0.1 20 1.05 1.25 0.097 23 B82462G4153M 743-0035 Unshielded
22 0.1 20 0.85 1.05 015 20 B82462G4223M 743-0043 All Values ®
33 0.1 20 0.72 0.85 0.23 16 B82462G4333M 743-0051
47 0.1 20 0.60 0.75 0.34 13 B82462G4473M 743-0060 s
68 01 20 050 065 042 10  B82462G4683M  743-0078 Power Inductors 12x12mm /5‘-_
100 0.1 20 042 053 058 85 B82462G4104M 743-0086 B82477 Seri EPCOS
150 0.1 20 033038 096 65  B82462G4154M  743-0094 eries
220 0.1 20 0.28 035 135 55 B82462G4224M 743-0108 .
330 0.1 20 024 027 23 45  BB2462G4334M 7430116 ® Size: 12x12mm ) ) m
Unshielded @ Magnetically shielded - better for high densi- =
2.2 0.1 20 38 23 0042 76  B82462A4222M 7429797 ty population as can be placed closer to oth- @)
47 0.1 20 28 165 0.08 50 B82462A4472M 742-9819 er components -
6.8 0.1 20 23 14 041 40 B82462A4682M 742-9827 @ Winding: enamel copper wire, welded to terminals |
10 0.1 20 18 115 014 32 B82462A4103M  742-9835 @ Wide temperature range %
47 0.1 10 0.82 0.54 0.64 12 B82462A4473K 742-9878 ; ;
68 0.1 10 0.69 0.43 0.86 10 B82462A4683K 742-9886 : gﬁ%g;g%giﬂfxr;?ég% DC resistance (7‘)
100 0.1 10 0.57 0.35 1.28 9 B82462A4104K 742-9894 Q0
330 01 10 034 02 39 5 B82462A4334K 742-9924 Rated Inductance L Measured with HP4284A, measuring voltage 100mV
470 01 10 028 0.17 5.6 4 B82462A4474K 742-9932 Rated Current Iz Max permissable DC with temperature increase of < 40k @ 85°C w
680 01 10 023 014 8 3.2 B82462A4684K 742-9940 Saturation Current |, Max permissable DC wih inductance decrease AL/Ly = 10% c
1000 01 10 018 011 13 28 B82462A4105K 742-9959 Self-resonance frequency f,,s  Measured with network analyser HP8753 O
349820 Climatic category In accordance with IEC 60068-1 55/125/56 -Q
Order Multiple=5 (-55°C/+125°C/56 days damp heat test) (0]
. Solderability 5d, 235°C, wetting >90% [}
Price Each Resistance to soldering heat  acc. o IEC 60068-2-58, leadfree reflow soldering profile 25
Order Code DC resitance Ry Measured at 20 ambient temperature o
- Weight 4g =)
Shielded
Inductance Freq.  Tolerance [ nax
All Values ® (uH) (MHz) %) n  © Mitrs. List No. Order Code
Unshielded 1 100 20 98  0.007 B82477G4102M 743-0299
All Values ® 2.2 100 20 8 0.01 B82477G4222M 743-0302
3.9 100 20 75 0.0125 B82477G4392M 743-0310
A 4.7 100 20 6.8 0.014 B82477G4472M 743-0329
~— 6.8 100 20 6.5 0.0185 B82477G4682M 743-0345
Power Int_jucmrs 10x10mm - 10 100 20 54  0.022 B82477G4103M 743-0353
B82464 Series Epcos 15 100 20 45 0,027 B82477G4153M 743-0370
22 100 20 3.6 0.038 B82477G4223M 743-0388
P 33 100 20 3 0.053 B82477G4333M 743-0396
SSAS N 47 100 20 25 0.082 B82477G4473M 743-0400
82 100 20 19 0145 B82477G4823M 743-0426
100 100 20 17 0.165 BB2477G4104M 743-0434
150 100 20 142 0225 B82477G4154M 743-0442
220 100 20 116 0.38 BB2477G4224M 743-0450
330 100 20 095 06 B82477G4334M 743-0469
470 100 20 08 079 BB2477G4474M 743-0477
) ) 1000 100 20 055 1.68 B82477G4105M 743-0493
@ Size: 10x10mm @ Wide temperature range 350160
@ Choice of shielded or unshielded @ Very high rated current, low DC resistance Price Each
@ Shielded is better for high density @ Suitable for reflow soldering !
population as can be placed closer Order Code
to other components All Values ®
Rated Inductance L Measured with HP4294A, measuring voltage 100mV
Rated Current I Max permissable DC with temperature increase of < 40k @ 85°C
Saturation Current |, Max permissable DC wih inductance decrease AL/Ly = 10%
Self-resonance frequency f,,s Typical self-resonance frequency measured with network analyser HP8753
Climatic category In accordance with IEC 60068-1 55/125/56

For latest prices and stock information, please visit the website at www.elementi14.com 1147
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Inductors - SMD Power Coil - Epcos - Data and Signal Line Chokes A
continued Epcos

1,5 min. ilatbarer
== Bereich) 95102

& Ansicht A
. — e 5 max.
Power Inductors - B82476/8/9 Series A~ ..E!_ i v
EPCOS I'“"’ _,WTET -
@ High current rating i1l =
@ Low dc resistance 1 : R RN
@ Suitable for reflow soldering (IR A mac 0] 4
and vapour phase)
A range of surface mount power inductors designed Ay
for filtering supply voltages, coupling/decoupling, N P
dc/dc converters, telecommunications and automo- SN 1042008
tive electronics B I | I 5
5 LI L 140804 _J ] =
B82476 - L = 9.4mm, W = 12.9mm, H = 5.08mm A *Mw'
B82478 - L = 11.6mm, W = 12.6mm, H = 8.5mm Besc"ﬂ'w"a—ﬁj,, T 9 2
B82479 - L =15.24mm, W = 18.54mm, H = 7.11mm v i }
Inductance  Inductance DC Resistance ~ Max dc Test Self Res. - {:‘j; =]
uH Tolerance Max. (©) Current ~ Frequency  Frequency —
B82476 % mA MHz MHz Order Code
10 20 0.025 3800 100 20 387-7486 [ ] Ring core double and Quad chokes in a UL94V-0 flame
22 20 0.05 2600 100 20 387-7498 @ retardant case
47 20 0.12 1600 100 20 387-7504 @ Applications include CAN-BUS and telecom systems
100 20 0.23 1200 100 20 387-7516 '
220 20 0,53 800 100 20 387-7528 ?’E‘gtiﬁﬁ;}'c”gategow ggxdgs/;tszg/ a
330 20 0.81 600 100 20 387-7530
470 20 1.1 500 100 20 387-7541 Ly Iy Ls o )
B82478 (mH) (A)  (uh) Application Mftrs. List No. Order Code
22 20 0.1 2600 10 20 387-7577 Double Chokes
O 33 20 0.12 2300 10 20 387-7589 0.011 0.5 0.05 4 CAN-Bus B82790C113N201 975-2234
[N 47 20 017 1950 10 20 387-7590 0.051 05 15 4 CAN-Bus B827905513N201 975-2250
(7] 220 20 0.73 950 10 20 387-7619 1 05 0.2 4 Telecom B82790C105N240 975-2277
(.} 330 20 1.15 800 10 20 387-7620 4.7 05 0.25 4 Telecom B82790C475N265 975-2285
< 1000 20 3 460 10 20 387-7644 4.7 02 025 8 Telecom B82792C475N365 524-657
(] B82479 10 02 04 8 Telecom B82792C106N365 524-840
10 20 0.032 4300 100 20 387-7656
9 22 20 0047 3500 100 20 3877668 04 05 o1 8ISDN BB2792C2474N315 524-852
= 33 20 0.066 3000 100 20 3877670 1 05 02 8ISDN B82792C2105N365 524-876
4 20 0.087 2600 100 20 3877681 47 02 03 81SDN BB2792C2475N365 524-943
o 100 20 0.19 1800 100 20 387-7693 204146
o 220 20 0.38 1200 100 20 387-7700 Order Mulliple=5 Price Each
3 330 20 0.56 1000 100 20 387-7711 rder Nultiple= rice Eac
5 470 20 0.85 820 100 20 387-7723 Mitrs. List No. Order Code
=4 1000 20 18 560 100 20 387-7735
7] 234192 Double chokes
Order Multiple=5 Price Eath B82790C113N201 EI1975-2234@
T Order Cod B827905513N201 HI71975-22500
ype rder bode B82790C105N240 EIE975-22770
862476 All Values @ B82790C475N265 EIH975-22850
882478 All Values @ B82792C475N365 E[524-657@
L]t Al Values @ B52792C106N365 EIE524-8400
g . . A Quad chokes
o Helically wound power inductor — B82792C2474N315 EI11524-8520
- HPI B82559 Series Epcos B82792C2105N365  EI524-876@
2 @ Very high rated current B8279202475N365 EI524-943@
o @ Extremely low DC resistance R
a ® Suitable for pick and place processes Data Line Choke /5‘-_
Qo @ Applications includes energy storage chokes for DC/ B32789 Series EPCOS
0 DC & POL converter
C DC resistance Measured at 20°C ambient temperature ® Current compen'sated .
© Operating temperature -40°C to 130°C double choke with ferrite
© Tolerance +10% core )
a Weight 2.29 @ Suitable for automatic
% Inductance Current max. Dimensions (mm) R placement
u u : imenst max @ Suitable for reflow soldering
o (uH) (I dc) L w H Q) Mftrs. List No. Order Code . LY
= 05 30 131 11 495 1.1  B82559A0501A013  111-2809 ® Supression of asymmerical interface cou-
0.95 2 131 11 595 14  B82550A0951A013  111-2810 pled in on lines, whereas data signals up
1.1 20 131 11 495 22  B82559A0112A013  111-2811 to several MHz can pass unaffected
1.4 22 131 11 595 18  B82559A0142A013 111-2812 @ Tinned terminals
2.2 15 131 11 495 42  B82559A0222A013 111-2813
39 12 131 11 595 6  B82559A0392A013 111-2816
103468 Rated Voltage 42V (50/60 Hz), 80V DC
. Rated Current Referred to 50Hz and 85°C ambient temperature
Price Each Rated Inductance Measured with HP4275A at 100kHz, 0.1A
Order Code Inductance Tolerance -30%/+50%
All Values ® Stray Inductance typical value measured with HP4275A at 100kHz, 5mA
alues DC resistance ypical value measured at 20°C ambient temperature
Operating Temperature -40°C to +125°C
Test Voltage 250V-, 2s
- Inductance Leakage Inductance Current RMS Test Voltage Resistance max
FREE technical support (uH) (nH) MY (29 (mO)  Mfts. ListNo. Ordor Code
. . | 1 60 300 250 200 B82789C113N2  743-0507
Our trained engineers are here to help! 22 100 250 250 500 B82789C223N2 743-0515
22 3000 250 250 550 B82789S223N2  743-0523
H H 51 100 250 250 450 B82789C513N2  743-0531
@ See inside front cover 100 250 150 250 1000 B82789C104N002 743-0540
350184
. . Price Each
See inside front cover Order Code
All Values ®
«Av» www.elementi14.com
O
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CANBus Inductors - B82799 Series A

EPCOS

@ Case flame retardant to UL94V-0
@ Operation up to 150°C
@ Suitable for reflow soldering and con-

ductive adhesion

Voltage Rating 42 Vac, 80 Vdc
Inductive Tolerance +30%

Climatic category 40/125/56
Rated current @ 50 Hz, 60°C 100mA

L=3.2mm, W=4.5mm, H=3.2mm

A range of current compensated ring core double choke with ferrite core devices for
suppression of interference on data and signal lines. Bifilar winding (B82799C) and sector
winding (B82799S)available.

B82799C - Suppression of asymmetrical interference coupled in on lines, whereas data
signals up to some MHz can pass unaffectedly.

B82799S - Suppression of asymmetrical and symmetrical interference coupled in on lines.
The high frequency portions of the symmetrical data signal are decreased so far that EMC
problems can be significantly reduced.

Inductance Stray inductance DC Resistance Mftrs.
nH nH Max. () List No. Order Code
1 45 150 B82799C113N1 387-7747
22 1300 200 B827995223N1 387-7759
51 2700 300 B82799S513N1 387-7772
234193
Price Each
Order Code
All Values ®

Inductors - SMD Power Coil - Panasonic

ELLV Series Choke Coils Panasonic
ideas for life
! ELLVEG 3x3x1mm
f ELLVFG-C  3x3x1.2mm
ELLVGG 3x3x1.5mm

@ Magnetically shielded structure @
@ Low DC resistance and large current capability

@ Shock resistant

@ DC-DC converter circuitry for computer peripherals and mobile phones.

@ Chopper circuit decoupling chokes for DC-DC converter circuitry.

Inductance @ Freq  Tolerance [ Rinax
(uH) (kHz) (%) (mQ) Mftrs. List No. Order Code
ELLVEG
1 100 + 30% 19A 61 ELLVEG1RON 171-7396
15 100 + 30% 12A 74 ELLVEG1R5N 171-7397
2.2 100 + 30% 11A 110 ELLVEG2R2N 171-7398
33 100 + 30% 1A 210 ELLVEG3R3N 171-7399
47 100 + 30% 750 mA 240 ELLVEG4R7N 171-7400
6.8 100 + 30% 580 mA 350 ELLVEG6R8N 171-7401
10 100 + 20% 520 mA 480 ELLVEG100M 171-7402
15 100 + 20% 430 mA 710 ELLVEG150M 171-7403
ELLVFG-C
1 100 + 30% 15A 50 ELLVFG1RONC 171-7404
15 100 + 30% 13A 61 ELLVFG1R5NC 171-7405
10 100 + 20% 550 mA 380 ELLVFG100MC 171-7407
22 100 + 20% 350 mA 710 ELLVFG220MC 171-7408
33 100 + 20% 280mA  1.16 ohm ELLVFG330MC 171-7409
ELLVGG
1 100 + 30% 22A 52 ELLVGG1RON 171-7410
1.6 100 + 30% 18A 73 ELLVGG1R6N 171-7411
2.2 100 + 30% 16A 92 ELLVGG2R2N 171-7412
3.3 100 + 30% 1.35A 130 ELLVGG3R3N 171-7413
47 100 + 30% 12A 170 ELLVGG4R7N 171-7414
6.8 100 + 30% 1A 230 ELLVGG6R8N 171-7415
10 100 + 20% 800 mA 280 ELLVGG100M 171-7416
22 100 + 20% 500 mA 800 ELLVGG220M 171-7417
33 100 + 20% 450 mA  1.33 ohm ELLVGG330M 171-7419
539834
Order Multiple=5 Price Each
Order Code
ELLVEG - All Values ®
ELLVFG-C - All Values ®
ELLVGG - All Values ®
: : Panasonic
ELL4 Series Choke Coils
T : ) ELL4FG-A 3.8x3.8x1.2mm
?4 2 i ELL4GG 3.8x3.8x1.4mm

ELLALG-A 3.8x3.8x1.8mm

: i
D

@ Magnetically shielded structure

@ Low DC resistance and large current capability

@ Shock resistant

@ DC-DC converter circuitry for computer peripherals and mobile phones.
@ Chopper circuit decoupling chokes for DC-DC converter circuitry.

Inductance @ Freq  Tolerance Iy Rinax
(uH) (kHz) (%) (mQ) Miftrs. List No. Order Code
ELL4FG-A
1 + 30% 19A 45 ELL4FG1RONA 171-7421
2 + 30% 13A 70 ELL4FG2RONA 171-7422
3.3 + 30% 11A 110 ELL4FG3R3NA 171-7423
4.7 + 30% 1A 160 ELL4FG4R7NA 171-7424
6.8 + 30% 800 mA 220 ELL4FG6R8NA 171-7425
10 + 20% 700 mA 290 ELL4FG100MA 171-7426
15 + 20% 600 mA 480 ELL4FG150MA 171-7427
22 + 20% 420 mA 620 ELL4FG220MA 171-7428
ELL4AGG
12 + 30% 24A 50 ELL4GG1R2N 171-7429
18 + 30% 19A ! ELL4GG1R8N 171-7430
22 + 30% 1.7A 88 ELL4GG2R2N 171-7432
3.3 + 30% 15A 110 ELL4GG3R3N 171-7433
4.7 + 30% 12A 160 ELL4GG4R7N 171-7434
6.8 + 30% 1.05A 200 ELL4GG6R8N 171-7435
10 + 20% 900 mA 250 ELL4GG100M 171-7436
15 + 20% 700 mA 500 ELL4GG150M 171-7437
22 + 20% 600 mA 640 ELL4GG220M 171-7438
33 + 20% 450 mA 980 ELL4GG330M 171-7439
47 + 20% 400mA  1.25 0hm ELL4GG470M 171-7440
100 + 20% 290mA 2.4 ohm ELL4GG101M 171-7441
ELLALG-A
4.7 + 30% 11A 90 ELL4LG4R7NA 171-7442
10 + 20% 800 mA 200 ELLALG100MA 171-7444
22 + 20% 550 mA 390 ELL4LG220MA 171-7445
540275
Order Multiple=5 Price Each
Order Code

ELL4FG-A - All Values ®

ELL4GG - All Values ®

ELL4LG-A - All Values ®

Panasonic

ELL5PS Series Choke Coils

ELL5PS 5x5x2mm

@ Magnetically shielded structure

@ Low DC resistance and large current capability

@ Available on tape and reel for automatic insertion

@ DC-DC converter circuitry for computer peripherals and mobile phones.
@ Chopper circuit decoupling chokes for DC-DC converter circuitry

Inductance @ Freq  Tolerance [ Rinax

(uH) (kHz) (%) (m€) Mftrs. List No. Order Code
12 100 + 30% 25A 22 ELL5PS1R2N 171-7446
15 100 + 30% 24A 28 ELL5PS1R5N 171-7447
2.2 100 + 30% 21A 34 ELL5PS2R2N 171-7448
2.7 100 + 30% 2A 40 ELL5PS2R7N 171-7449
33 100 + 30% 19A 46 ELL5PS3R3N 171-7450
47 100 + 30% 15A 61 ELL5PS4R7N 171-7451
10 100 + 20% 1A 120 ELL5PS100M 171-7452
15 100 + 20% 790 mA 170 ELL5PS150M 171-7453
22 100 +20% 650 mA 290 ELL5PS220M 171-7454
33 100 +20% 490 mA 470 ELL5PS330M 171-7456
47 100 + 20% 450 mA 620 ELL5PS470M 171-7457
56 100 + 20% 430 mA 680 ELL5PS560M 171-7458
68 100 + 20% 380 mA 750 ELL5PS680M 171-7459
100 100 + 20% 300mA  1.32 ohm ELL5PS101M 171-7460

540344
Order Multiple=5 Price Each
Order Code
All Values ®
Panasonic

ELL6 Series Choke Coils
Magnetic shielded type

@ Separated terminal and internal connec-
tion provides high reliability

@ Small physical dimensions

@ Capable of handling large currents

@ 105°C max. operating temperature (including self-temper-
ature rise)

Suitable for in dc/dc converter circuits and choke coils in

chopper circuit decoupling. Applications include videos, audio,

mobile communications and electric battery driving equipment.

L = 6mm, W = 6.4mm

Inductance Device DC resistance  DC Current
(uH) Marking  Tolerance Max.(Q) Max. Mftrs. List No.  Order Code
ELL6GG (H=1.6mm)
15 1R5 + 30% 36 23A ELL6GGIR5N  171-7461
10 100 + 20% 170 900 mA  ELL6GG100M  171-7462
22 220 + 20% 300 620mA  ELL6GG220M  171-7463
47 470 + 20% 610 400mA  ELL6GG470M  171-7464
ELL6PG (H=2mm)
. R08 + 30% 24 38A ELL6PGROSN ~ 171-7465
15 1R5 + 30% 30 25A ELL6PGIRSN  171-7466
2.2 2R2 + 30% 37 22A ELL6PG2R2N  171-7468
33 3R3 + 30% 44 1.7A ELL6PG3R3N  171-7469
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Inductors - SMD Power Coil - Panasonic - ELLATV Series Choke Coils Panasonic

continued Magnetic shielded structure
ELL6 Series Choke Coils - continued @ Low DC resistance and large current ca-

pability
Magnetic shielded type - continued @ Small physical dimensions
Inductance  Device DC resistance  DC Current Applications
(uH) Marking  Tolerance Max. () Max. Mitrs. List No.  Order Code @ DC-DC converter circuitry for computer peripherals and
ELL6PG (H=2mm) mobile phones
47 4R7 + 30% 58 15A ELL6PG4R7N  171-7470 @ Chopper circuit decoupling chokes for DC-DC converter
56 5R6 =+ 30% 65 145A  ELL6PGSRGN  171-7471 circuitry
10 100 + 20% 110 1.3A ELL6PG100M 171-7472 L = 6mm. W = 6.4mm
15 150 + 20% 150 1A ELL6PG150M 171-7473 = , W=0.
22 220 + 20% 230 800 mA ELL6PG220M 171-7474 Inductance DC resistance DC Current
27 270 +20% 260 730mA  ELL6PG270M  171-7475 (uH) Tolerance (mQ) Max.(A) Miftrs. List No. Order Code
33 330 + 20% 300 700 mA ELL6PG330M 171-7476 3.3 + 30% 8.8 535 ELLATV3R3N 153-9532
47 470 +20% 470 550mA  ELL6PG47OM  171-7477 5.1 +30% 14 435 ELLATV5RIN 153-9537
56 560 +20% 520 500 mA ELL6PG560M 171-7478 6.8 + 30% 16 4 ELLATV6R8N 153-9539
68 680 + 20% 700 420 mA ELL6PG680M 171-7481 8.2 + 30% 18 3.7 ELLATV8R2N 153-9542
100 101 + 20% 1 380 mA ELL6PG101M 171-7482 10 +20% 23 3.3 ELLATV100M 153-9522
ELL6RH (H=2.5mm) 12 + 20% 25 2.3 ELLATV120M 153-9524
1 1RO +20% 0.019 3A ELL6RHIROM  119-8589 22 *20% 45 2.2 ELLATV220M 153-9525
27 2R7 +20% 0.039 1.8A ELL6RH2R7M  119-8590 47 *20% 9% 1.53 ELLATV470M 153-9535
33 3R3 +20% 0.044 1.6A ELL6RH3R3M  119-8591 100 *20% 18 1 ELLATV101M 153-9523
62 6R2 +20% 0.062 1.4 A ELL6RH6R2M  119-8593 220 *20% 360 07 ELLATV221M 163-9527
8.2 8R2 + 20% 0.087 1.2A  ELLBRHBR2M  119-8594 526981
10 100 + 20% 0.095 1.1A ELL6RH100M 119-8595 Price Each
15 150 =20% 0.15 850mA  ELLGRH150M  119-8596 Order Code
18 180 + 20% 0.17 800 mA ELL6RH180M 119-8597
22 220 +20% 0.22 700mA  ELLBRH220M  119-8598 All Values ®
33 330 + 20% 0.38 600 mA ELL6RH330M  119-8599 P
47 470 * 20% 0.48 500mA  ELL6RH470M  119-8601 . . anasonic
;? 68 680 = 20% 077 400mA  ELLGRHBSOM  119-8602 ELLCTV Series Choke Coils
o
® 00 M a1 0mA  ECoRdom  Hacens ® Nagnstcal shielded structure i
(.} 150 151 + 0% 18 250mA  ELL6RHI5IM  119-8605 ® LowDC re3|stance_anq large current capab}llty
5 220 221 + 20% 23 200mA  ELL6RH221M  119-8606 @ DC-DC converter circuitry for computer periph-
o ELL6SH (H=3mm) erals and mobile phones.
1.5 1RS *20% 0.024 32A  ELLGSHIRSM  153-9562 @ Chopper circuit decoupling chokes for DG-DC con-
o 27 RT = 20% 0.031 24A  ELLGSH2R7TM  153-9558 verter circuitry
3 33 3R3 + 20% 0.034 22A ELL6SH3R3M 153-9564
o 47 4R7T = 20% 0.042 2A ELL6SHAR7M  153-9545 ELLCTV. 12x12x4.5mm
o 6.8 6R8 = 20% 0.052 15A  ELL6SH6R8M  153-9557 Inductance @Freq  Tolerance I Rone
= 8.2 8R2 + 20% 0.061 14A ELL6SH8R2M 153-9574 (uH) (kHz) (%) (mQ) Mftrs. List No. Order Code
(1) 10 100 +20% 0.065 13A ELL6SH100M  153-9555 12 100 + 30% 6.5A 46 ELLCTVIR2N 171-7511
Et- 12 120 + 20% 0.071 12A ELL6SH120M 153-9561 2 100 + 30% 6.3A 5.6 ELLCTV2RON 171-7512
7] 15 150 + 20% 0.096 1.1A ELL6SH150M 153-9547 27 100 + 30% 57A 7 ELLCTV2R7N 171-7513
22 220 + 20% 0.14 300 mA ELL6SH220M 153-9554 39 100 + 30% 5.6 A 85 ELLCTV3RON 171-7514
27 270 + 20% 0.26 800 mA ELL6SH270M 153-9570 47 100 + 30% 5.9A 9.9 ELLCTV4R7N 171-7515
33 330 +20% 0.18 700mA  ELL6SH330M  153-9559 56 100 + 30% 49A 11 ELLCTV5R6N 171-7516
47 470 +20% 0.27 600 mA  ELL6SH470M  153-9551 6.8 100 + 30% 45A 14 ELLCTV6R8N 171-7517
68 680 +20% 0.52 500mA  ELL6SH680M  153-9568 8.2 100 + 30% 44 A 15 ELLCTV8R2N 171-7518
100 101 +20% 0.68 400mA  ELL6SH101M  153-9552 10 100 + 20% 39A 17 ELLCTV100M 171-7519
120 121 +20% 0.75 350 mA  ELL6SH121M  153-9566 12 100 + 20% 37A 22 ELLCTV120M 171-7520
150 151 + 20% 0.86 365 mA ELL6SH151M 153-9569 15 100 + 20% 31A 25 ELLCTV150M 171-7521
m 220 221 + 20% 14 280 mA ELL6SH221M 153-9563 18 100 + 20% 3A 30 ELLCTV180M 171-7523
z 330 331 + 20% 2.7 240 mA ELL6SH331M 153-9567 22 100 + 20% 27A 37 ELLCTV220M 171-7524
O 470 471 + 20% 3.2 200 mA ELL6SH471M 153-9573 27 100 + 20% 23A 43 ELLCTV270M 171-7525
, ELL6UH (H=5mm) 33 100 +20%  22A 50 ELLCTV330M ~ 171-7526
1-! 10 100 + 20% 63 1.8A ELL6UH100M 171-7483 39 100 =+ 20% 21A 61 ELLCTV390M 171-7527
— 12 120 + 20% ! 1.7A ELL6UH120M 171-7484 47 100 + 20% 19A 69 ELLCTV470M 171-7528
c_e 15 150 + 20% 79 16A ELL6UH150M 171-7485 56 100 =+ 20% 16A 87 ELLCTV560M 171-7529
wn 18 180 + 20% 88 14A ELL6UH180M 171-7486 68 100 + 20% 15A 100 ELLCTV680M 171-7530
Qo 22 220 + 20% 98 1.3A ELL6UH220M 171-7487 82 100 + 20% 14A 120 ELLCTV820M 171-7531
27 270 + 20% 110 1.2A ELL6UH270M 171-7488 100 100 + 20% 12A 150 ELLCTV101M 171-7532
w 33 330 + 20% 130 1.1A ELL6UH330M 171-7489 120 100 + 20% 1.1A 190 ELLCTVi21M 171-7533
c 39 390 + 20% 150 1A ELL6UH390M 171-7490 150 100 + 20% 1A 220 ELLCTV151M 171-7535
i) 47 470 + 20% 160 900 mA ELL6UH470M 171-7491 180 100 + 20% 930 mA 270 ELLCTV181M 171-7536
-g‘ 56 560 + 20% 210 800 mA ELL6UH560M 171-7493 220 100 + 20% 840 mA 310 ELLCTV221M 171-7537
() 68 680 + 20% 230 700 mA ELL6UHG80M 171-7494 270 100 + 20% 810 mA 400 ELLCTV271M 171-7538
()] 82 820 + 20% 260 650 mA ELL6UH820M 171-7495 330 100 + 20% 660 mA 500 ELLCTV331M 171-7539
28 100 101 + 20% 360 600 mA ELL6UH101M 171-7496 390 100 + 20% 630 mA 560 ELLCTV391M 171-7540
o 120 121 + 20% 480 580 mA ELL6UH121M 171-7497 470 100 + 20% 580 mA 690 ELLCTV471M 171-7541
S 150 151 + 20% 680 500 mA ELL6UH151M 171-7498 560 100 + 20% 540 mA 810 ELLCTV561M 171-7542
180 181 + 20% 750 470 mA ELL6UH181M 171-7499 680 100 + 20% 470mA  1.01 ohm ELLCTV681M 171-7543
220 221 + 20% 840 410 mA ELL6UH221M 171-7500 820 100 + 20% 440mA  1.14 ohm ELLCTV821M 171-7544
270 271 + 20% 1.2 370 mA ELL6UH271M 171-7501 1000 100 =+ 20% 410 mA 1.5 ohm ELLCTV102M 171-7545
330 331 + 20% 1.36 330 mA ELL6UH331M 171-7502 540366
390 391 + 20% 15 300 mA ELL6UH391M 171-7503
470 47 + 20% 1.68 270 mA ELL6UH471M 171-7504 Order Multiple=5 Price Each
560 561 =20% 253 260mA  ELLBUHSGIM  171-7505 Order Code
680 681 + 20% 2.83 240 mA ELL6UHB8TM 171-7506
820 821 +20% 3.14 200mA  ELLBUH821M  171-7507 All Values ®
1000 102 + 20% 3.67 180 mA ELL6UH102M 171-7508
_ 2 ETQP3 Series P.a“aso.mc
Price Each ideas for life
Order Code

ELL6RH - All Values ®
ELL6SH - All Values ®
=0 ELL6GG - All Values ®

@ Downsize circuit space due to
small and low profile package size
@ Excellent DC bias performance

and high reliability under high hu-

midity
=T ELLGPG - All Values ® @ Reduce number of components by high power and
(TS0 ELL6UH - All Values ® low loss

@ Realize excellent performance by capability to high
frequency range
@ Low buzz noise

I i i - L=6, W=6.5, H=3
Over 500 000 products available online ETQP3LRIZXFN - L=6.5, W75, H=3

Inductance Tolerance + 20% DC Resistance Tolerance ~ +10%

1150 ROHS 2 Noncompiant For free legislation advice visit www.global-legislation.com
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Inductance DC Res. Rated
(uH) (mQ) current (A) Mftrs. List No. Order Code
0.33 2 17 ETQP3LR33XFN 177-1850
0.68 6.3 7.4 ETQP3MR68YFN 177-1852
1 79 6.6 ETQP3M1ROYFN 177-1853
15 1 5.6 ETQP3M1R5YFN 177-1854
549287
Price Each
Order Code
S Al Values ®
Panasonic

Power Choke Coils - ETQP

@ Surface mount high power choke coils
@ Variety of different case sizes
@ Moulded resin construction

Supplied on 24mm
embossed tape
(reel=500pcs)

s i

Operating temperature -40°Cto +100°C Insulation resistance 10MQ

Inductance DC Current Max.DC resistance  Dimensions

@ 25°C (uH) Tolerance Max. (A) @20°C(mQ) H W D Mitrs. ListNo.  Order Code

0.2 +20% 28 0.7 115 10 4 ETQP4LR19WFC 153-9575

0.37 +20% 24 11 115 10 4 ETQP4LR36WFC 153-9576

0.5 +20% 27 0.8 145125 5 ETQP5LR50XFA  153-9579

0.58 +20% 19 1.44 12,5125 6 ETQP6FORGBFA  153-9581

0.6 +20% 21 1.56 115 10 4 ETQPALR56WFC 153-9578

0.6 +20% 30 11 145125 5 ETQP5LR6OXFA  153-9580

0.7 + 30% 22.6 1 17.216.8 9 ETQPAFOR7EFA  153-9588

1.06 +20% 16 2.24 125125 6 ETQP6FIR1BFA  153-9582

1.2 + 30% 22.6 1 17.216.8 9 ETQPAFIR2HFA  153-9591

1.2 + 30% 143 2.24 12.512.5 5.7 ETQP6F1R2HFA  969-4145

13 + 25% 175 1.56 17.216.8 9 ETQPAFIR3EFA  153-9592

1.7 +20% 14 33 125125 6 ETQP6FIR8BFA  153-9583

2 + 30% 10.7 33 12.512.5 5.7 ETQP6F2ROHFA  969-4153

2.45 +20% 12 4.92 125125 6 ETQP6F2R5BFA  153-9584

2.45 +20% 45 76 85 8 5.4 ETQP5M2R5YFK 153-9596

25 +20% 5.6 7.73 10 10 4.95 ETQP5M2R5YFC  153-9600

25 + 30% 1.3 4.92 12.512.5 5.7 ETQP6F2R5SFA  969-4161

2.7 +30% 175 1.56 17.216.8 9 ETQPAF2R7HFA  153-9587

32 +25% 8.6 4.92 12.512.5 5.7 ETQP6F3R2HFA  969-4170

33 +20% 8.6 741 10 10.7 5.4 ETQP5SM3R3YFC 179-8549

3.32 +20% 10 6.48 125125 6 ETQP6F3R4BFA  153-9585

46 + 25% 73 6.48 12.512.5 5.7 ETQP6F4R6HFA  969-4188

4.7 + 20% 2.8 204 7 7.5 54 ETQP5M4R7YFM 179-8550

47 +20% 44 10.2 10 10.7 5.4 ETQP5M4R7YFC 179-8551

48 + 30% 144 2.29 17.216.8 9 ETQPAFAR8HFA  153-9586

6.4 + 25% 6.2 8.64 12.512.5 5.7 ETQP6F6R4HFA  969-4196

72 + 30% 12 3.31 17.216.8 9 ETQPAF7R2HFA  153-9593

10.2 + 25% 47 133 12.512.5 5.7 ETQP6F102HFA  969-4200

22 +20% 1.6 85 8 5.4 ETQP5M220YFK 153-9597

47 +20% 11 127 85 8 5.4 ETQP5M470YFK 153-9599

48 +20% 1 156 75 7 54 ETQP5M470YFM 153-9595

100 +20% 1 208 10 10.7 5 ETQP5M101YGC 179-8552
204187

Inductance Price Each

uH Order Code

0.2 E153-9575@

0.37 E11153-9576@

0.5 E1153-9579@

0.58 E153-9581@

0.6 E11153-9578@

0.6 E1153-95800

0.7 153-9588@

1.06 E11153-95820

1.2 EI153-9591@

1.2 E11969-41450

1.3 153-9592@

1.71 E1153-9583@

2 E11969-4153@

245 E11153-9584@

2.45 E153-9596@

25 E11153-96000

25 E111969-4161@

2.7 E153-9587@

32 E11969-41700

33 =1 179-8549@

3.32 E1153-9585@

4.6 E111969-4183@

47 =1 179-85500

47 =20 179-8551@

4.8 E11153-9586@

6.4 E1T1969-4196@

7.2 E153-9593@

10.2 E1T1969-42000

22 EI153-9597@

47 EI1153-9599@

48 E11153-9595@

100 =W 179-85520

Inducto

VLF Series
Inductor Coils for Power Lines

@ Miniature size

@ Generic use for portable DC to DC con-
verter line

@ High magnetic shield construction should
actualize high resolution for EMC protec-
tion

Sat

12

VLF3010A= L 2.8 mm, W 2.6mm, H 1mm
VLF3012A= L 2.8 mm, W 2.6mm, H Tmm
VLF4012A= L 3.7mm, W 3.5mm, H 1.2mm

SMD Power Coil - TDK

&TDIK

& Vi

@ Available for automatic mounting in tape and real package

Inductance Tolerance  DC resistance  DC Current
(uH) +% Max.(2) Max.(A) Mftrs. List No. Order Code
VLF3010A
15 30 0.068 1.2 VLF3010AT-1R5N1R2 =0 167-0115
2.2 20 0.1 1 VLF3010AT-2R2M1R0 =0 167-0118
3.3 20 0.15 0.87 VLF3010AT-3R3MR87 =0 167-0119
4.7 20 0.24 0.7 VLF3010AT-4R7MR70 =0 167-0120
10 20 0.58 0.49 VLF3010AT-100MR49 =0 167-0114
22 20 13 0.33 VLF3010AT-220MR33 =M 167-0117
VLF3012A
2.2 20 0.088 1 VLF3012AT-2R2M1R0 =W 167-0123
3.3 20 0.11 0.87 VLF3012AT-3R3MR87 =M 167-0124
47 20 0.16 0.74 VLF3012AT-4R7MR74 =M 167-0125
10 20 0.36 0.49 VLF3012AT-100MR49 =M 167-0121
22 20 0.66 0.33 VLF3012AT-220MR33 =M 167-0122
VLF4012A
15 20 0.09 1.8 VLF4012AT-1R5M1R6 130-1682
2.2 20 0.076 1.5 VLF4012AT-2R2M1R5 = 167-0126
3.3 20 0.1 1.3 VLF4012AT-3R3M1R3 130-1686
4.7 20 0.14 1.1 VLF4012AT-4R7M1R1 130-1689
6.8 20 0.2 0.96 VLF4012AT-6R8MR9I6 130-1691
10 20 0.3 0.8 VLF4012AT-100MR79 130-1680
15 20 0.46 0.63 VLF4012AT-150MR63 130-1681
22 20 0.71 0.52 VLF4012AT-220MR51 130-1683
33 20 12 0.44 VLF4012AT-330MR39 130-1685
47 20 2 0.36 VLF4012AT-470MR30 130-1687
451977
Price Each
Order Code
All Values ®
VLCF Series Inductors STDK.
Power Line
Dimensions (LxWxD)
VLCF4018-2 4x4.3x1.8mm
VLCF4020 4x4.3x2mm
VLCF5020 5x5.3x2mm @
Features:

@ Miniature size

@ Mount area: 4 x 4mm (VLCF5020 5 x 5mm)

@ Height: 2.0mm max.

@ Generic use for portable DC to DC converter line

@ High magnetic shield construction should actualize high resolution for EMC protection.

Applications:
DC to DC converters for DVC, DSC, PDA, MD, LCD displays, HDDs, etc.

DC resistance Rated Current
Inductance Tolerance Typ. Max.
(uH) Q A
VLCF4018-2 Type
1.6 + 30% 0.044 1.72
2.2 + 30% 0.052 1.44
47 + 30% 0.088 1.07
6.8 + 30% 0.108 0.94
10 + 20% 0.163 0.74
47 +20% 0.661 0.34
VLCF4020 Type
18 + 30% 0.046 197
2.2 + 30% 0.054 1.72
33 + 30% 0.071 1.52
47 + 30% 0.089 1.24
6.8 + 30% 0.119 1.05
10 + 20% 0.168 0.85
15 + 20% 0.275 0.68
22 +20% 0.391 0.56
27 + 20% 0.451 0.48
33 + 20% 0.571 0.47
47 +20% 0.849 0.39
100 + 20% 1.308 0.26
VLCF5020 Type
18 + 30% 0.049 2.07
2.2 + 30% 0.058 2.62
2.7 + 30% 0.058 1.76
2.7 + 30% 0.069 2.28
33 + 30% 0.069 1.6
33 + 30% 0.079 2.02
47 + 30% 0.079 14
47 + 30% 0.102 2.09
6.8 + 30% 0.102 1.1
6.8 + 30% 0.138 1.39
10 + 20% 0.198 113

Order Code

167-0072
167-0073
167-0076
167-0077
167-0071
167-0075

167-0081
167-0084
167-0087
167-0089
167-0090
167-0078
167-0080
167-0082
167-0083
167-0085
167-0088
167-0079

167-0096
167-0100
167-0101
167-0102
167-0106
167-0107
167-0110
167-0111
167-0112
167-0113
167-0091
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H DC resistance Rated Current
IndUCtors SMD Power COII TDK Inductance Tolerance Typ. Max.
continued RLF12545 Type
] . 4.2 +30% 74 95 166-9973
VLCF Series Inductors - continued 5.6 +30% 8.5 8 166-9974
) ) 7.8 +30% 10.2 7 166-9975
Power Line - continued 10 + 20% 12.4 6 166-9970
. RLF12560 Type
DC resistance Rated Current 10 +20% 124 75 166-9976
Inductance Tolerance Typ. Max.
VLCF5020 T 1 + 30% 2.8 18.5 166-9978
ype 1.9 +30% 36 15.6 166-9979
10 + 20% 0.151 0.87 167-0092 0 .
2.7 + 30% 45 14.4 166-9980
15 + 20% 0.214 0.71 167-0094 42 ¥ 30% 74 102 166-9981
15 + 20% 0.292 0.9 167-0095 56 +30% 85 97 166-9982
22 + 20% 0.311 0.58 167-0097 78 +30% 102 8.2 166-9983
22 + 20% 0.413 0.75 167-0099 ‘ - ' '
33 +20% 0.435 0.48 167-0103 ?LF7°3° Type + a0 73 . 166.9984
33 + 20% 0.597 0.62 167-0105 = o : : .
47 - 20% 0623 04 167-0108 15 = 30% 8 65 166-9985
47 = 20% 0.875 051 167-0109 22 *20% 10 55 166-9986
100 +20% 1.375 0.27 167-0093 3.3 + 20% 174 44 166-9987
532099 4.7 *20% 26 35 166-9988
6.8 + 20% 373 3 166-9991
Inductance Price Each 531741
(uH) Order Code Inductance Price Each
VLCF4018-2 Type (uH) Order Code
16 167-00720 RLF12545 Type
22 167-0073@ 19 166-9971@
47 167-0076@ 27 166-99720
68 167-0077@ 42 166-9973@
10 167-0071@ 5.6 166-9974@
o 47 167-0075@ 7.8 166-9975@
g VLCF4020 Type 10 166-9970@
17 18 167-0061@ RLF12545 Type
E' 2.2 167-0084@ 1 166-9978@
® 3.3 167-0087@ 1.9 166-9979@
O 4.7 167-0089@ 27 166-9980@
o 6.8 167-00900 42 166-09810
3 10 167-00760 5.6 166-99820
-8 15 167-00800 7.8 166-9983@
27 167-0083@
=) 3 167-00850 :‘m 21 Tye TS
@ 4 167-00850 15 16699850
100 167-0079@ 2 1 66'9%6 °
VLCF5020 Type 33 166-0987@
1.8 167-0096@ 47 166-9988@
22 167-01000 6.8 166-9991@
2.7 167-0101@
m 2.7 167-0102@ e
= 23 167-01060 ZJYS Serl_es Common Mode T Dl(®
@) 33 167-01070@ Choke Coils for Signal Lines
“'I'I 47 167-0110@ Common-mode filters for
= 47 167-0111@ distortion free noise remov-
o 6.8 167-0112@ al from transmitted signals
@ 68 167-0113@ thm;sgd rf10r thlejttrar)smlls—
10 16700910 sion of high quality signals .
Q0 10 167-00928 Ideal for countering common mode noise
n resulting from data signal processing
% 15 167-0094@ Surface mount packages for miniaturisa-
S 15 167-0095@ tion in portable applications
@ 22 167-0097@ High current handling of up to 5A allows
) 22 167-0099@ use in power line noise reduction
(2} 33 167-0103@ Key applications include, PC’s, Tele-
(@] 33 167-0105@ phones, LAN’s, ISDN, Digital PBX, electronics games and portable electronic equip-
> 4 16701080 @ ZV381RS s a high nduct ion for CANBus applicali
7 16701090 is a high inductance version for us applications
100 167-0093@ ZIVS51RE-4P(T), -MAPA(T) ZJYS51R5-2P(T), -ZPB(T)d-ZEII.(T), 5103-2PL(T)
A oooo =
. £ M | o)
RLF Series Inductors STDK. ] s J
—l —E 2.54)

]
“f]
-f]

w

(0.6)

Weight: 0.4
Weight: 0.8 onesse

0.1max.

18
Power Line “’Er1
Dimensions (LxWxT) I ~ %
RLF12545  12.5x12.8 x 4.5mm e
RLF12560 125 12.8 x 6.0mm °
RLF7030 7.3x6.8x3.2mm alol E [ .
J—n
@ e
E

ZJYS81R5-2PL25(T)-G, -2PL51(T)-G

Applications: ZJYS5105-2PL(T) 5 R

RLF12545 / RLF12560 T u o P s S
Choke coils in power circuit of note book computers, LCD, DVD, STB, PDP, amusement = = E{: — be
equipments, etc. TOK 8 TDK RS

RLF7030 2UYS5A e[ ” EFI ZJY51 EE[E_EP;
Notebook type and mobile computers, amusement equipments, VRMs, automotive equip- = . R =S 221
ments, etc. 5 T2 s

DC resistance Rated Current 4 UU J -t

Inductance Tolerance Typ. Max. [ L L.;*
(uH) mQ A Order Code oo 21 b Ly ;*
RLF12545 Type = Wit 0500 T Lr 08
19 + 30% 3.6 13 166-9971 A 1E Weight: 0.45g
27 =+ 30% 45 12 166-9972

1152 ROHS 2 Noncompiiant For free legislation advice visit www.global-legislation.com
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CIRCUIT DIAGRAMS Current  Resistance Impedance Dimensions (mm)  Mfts.

ZJYS51R5-2P(T), ZJYS51R5-4P(T) ZJYS51R5-M4PA(T) ZJYS5105-2PL(T) Max. (A) (Q) (Q) L w D LiSt NO. Ol'dﬁf Code
ZEB(T);-2BL(T) L LiLz Lats iz Lol - S 0.15 0.4 450 12 25 2 ACM2520-451-2P 166-9301
65 8765 1 . b - g
e ! o Tt M 015 045 600 12 25 2 ACM2520-601-2P 1669302
s | ﬁ i ﬁ'ﬁ ‘ | L™ 0.15 16 80 12 25 2 ACM2520-801-3P  166-9303

‘ 1B 0.2 0.9 1000 12 25 2 ACM2520-102-2P 166-9299
0.2 0.35 300 12 25 2 ACM2520-301-2P 166-9300
A B C D G 0.35 0.25 200 13 2 0.5 ACM2012-201-2P 166-9294
max max  max max E F max H Sty 0.36 0.2 160 23 3 25  ACM3225-161-2P 166-9304
55686 457 5.08 13 254 9 025  7JYS51R5-2P/5103 0.36 03 270 23 3 25  ACM3225-271-2P 166-9305
1056.86  4.57 5.08 13 254 9 0.25 ZJYS51R5-4P 0.36 0415 80 23 3 25  ACM3225-800-2P 166-9306
10575 457 5.08 1.3 7.62 9 0.25  ZJYS5105 0.37 0.22 120 13 2 0.5 ACM2012-121-2P 166-9293
6 71 45 5 13 2.54 9 0.25  ZJYS81RS 0.37 0.5 360 13 2 0.5 ACM2012-361-2P 166-9295
Voltage Current  Test Insulation DC Impedance  Oper. 0.4 0.19 90 1.3 2 0.5 ACM2012-900-2P 166-9296
(V)dc (A) Voltage Res.(MQ) Res.(©2)  (Q) Temp. (°C) Miftrs. List No. Order Code 531628
50 2 125 100 006 200 -25to +85  ZJYS51R5-2PT-01  962-1261 A
50 2 125 100 006 200 -25t0+85  ZJVS51R5-4PT-01  962-1326 Current Price Each
50 05 125 100 02 200 -25t0 +85 ZJYS51R5-M4PAT-01 962-1334 Max. (A)  Order Code
80 05 200 100 025 600 -40to+125 ZJYS81R5-2PL25T-GO1 962-1300 015 166-9301@
80 05 200 100 03 1000 -40to+125 ZJYS81R5-2PL51T-GO1 962-1318 01 166.9302
*1 Enhanced low frequency impedance characteristics 15 - ®
*2 Separate windings for communications 0.15 166-9303@
243229 0.2 166-9299@
Miftrs. Price Each 0.2 166-93000
List No. Order Code 0.35 166-9294@
2JYS51R5-2PT-01 EI1962-1261@ 0.36 166-9304@
2JYS51R5-4PT-01 EIT1962-1326@ 0.36 166-9305@
2JYS51R5-M4PAT-01 EI171962-1334@ 0.36 166-9306@
ZJYS81R5-2PL25T-GO1  EIE1962-1300@ 0.37 166-9293@
2JYS81R5-2PL51T-G01 ~ EN1962-1318@ 0.37 166-9295@
0.4 166-9296@

ACM Series- Common Mode
Choke Coils for Signal Lines

@ Ultra-miniature wire wound chip fil-

&TDK.
ters with performance levels usually

associated with much larger devices

@ Common mode inductance >1000Q2 @ 100MHz

@ Virtually no effect upon high speed signal shape due
to ultra low differential mode impedance

@ |deally suited to suppression of both radiated and
common mode emissions

@ Applications include USB, IEEE1394 and LVDS link
lines for LCD panels

2-LINE 3-LINE
ACM3225-2P /ACM4532-102-3P

=] O Op mlEE L L
g Al A T ==t
B e — L

Impedance (typ) DC resistance  Voltage Current Mftrs.

(Q) @ 100MHz (€) max. (V) de (A) List No. Order Code
2 Line
1000 0.5 20 0.2 ACM3225-102-2P-T001 962-1350
3 Line
1000 0.6 20 0.2 ACM4532-102-3P-T001 962-1369
243230
Mftrs. Price Each
List No. Order Code
2 Line
ACM3225-102-2P-T001  E21962-1350@ I
3 Line

ACM4532-102-3P-T001  EII1962-1369@

&TDK.

Features:

@ Although greatly miniaturised, this wire-wound chip-type filter maintains the character-
istics needed for a common-mode filter.

@® Common-mode impedance is 10002 [at 100MHz], so this filter is greatly effective in
supporting noise.

@ Almost no affect upon even high speed signals since differential mode impedance is
kept low.

@ This series includes both 2-line and 3-line types. They are used for various types of cir-
cuits and noise.

Applications

@ Used for radiation noise suppression for any electronic devices.

@ Used to counter common-mode noise affecting signals within high speed lines.

@ USB line for personal computers and peripheral equipment.

@ |EEE1394 line for personal computers, DVC, STB, etc.

@ LVDS, panel link line for liquid crystal display panels.

ACM Series Common Mode Chokes
High-speed Differential Signal Line / General Signal Line

Operating temper-  -25°C to
ature +85°C

&TDK.

ACM Series - Common Mode
Choke Coils for DC Power Lines

SHAPES AND DIMENSIONS
ACM3225, 4532 TYPES

CIRCUIT DIAGRAM

1 4
z 9 AAS ?

2 3

Insulation
esin

L
Tlsrr:vrm:\ . —
JEL .laL J_EL 7]

b:

@ Common mode chip filters for high current applications

@® Common mode impedence >600 to 800Q2 at 100MHz

@ Exceptional noise suppression in a small package ideally suited for miniaturised or por-
table equipment

@ Perform extremely well in countering adaptor/battery noise

@ Ideal for power line noise supression in any electronic device

Impedance (typ) ~ DC resistance  Voltage Current Miftrs.
(Q) @100MHz (€) max (V) dc (A) List No. Order Code
600 0.2 50 1 ACM3225-601-2P-T001 962-1377
600 0.1 50 15 ACM4532-601-2P-T001 962-1385
800 0.1 50 1 ACM4532-801-2P-T001 962-1393
243231
Miftrs. Price Each
List No. Order Code

E111962-1377@
E111962-1385@
E11962-1393@

ACM3225-601-2P-T001
ACM4532-601-2P-T001
ACM4532-801-2P-T001

ACM Series Common Mode Chokes
For DVI/ HDMI

&TDK.

Operating temper-  -25°C to
ature +85°C w
Features:

@ These are a series of broadband common mode filters developed for high-speed differ-
ential signal interfaces, such as DVI and HDMI.

@ The cutoff frequencies in differential mode for ACM2012D and ACM2012H are 3.5GHz
and 6.0GHz respectively, so they do not interfere with high-speed differential signals.

@ The characteristic impedance is approximated to 100€2, conforming to the TDR stan-
dard for HDMI.

Applications

@ For new HDMI interfaces used in digital video devices: ACM2012H is suited for use on
the transmission side (Source) of digital TVs, DVD recorders and liquid crystal projec-
tors. ACM2012D is suited for use on the receiving side (Sink).

@ For digital video signal interfaces DVI (UXGA) used in PCs and other devices/High-
speed differential signal interfaces for USB 2.0, IEEE1394 and Serial-ATA.

Current Impedance Dimensions (mm) Mits.
Max. (A) Q) L w D List No. Order Code
0.4 90 1.2 2 12 ACM2012D-900-2P 166-9297
0.4 90 1.2 2 12 ACM2012H-900-2P 166-9298
531634
Price Each
Order Code
166-9297@
166-9298@
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Inductors - SMD Power Coil - TDK -

continued

ACM Series Common Mode Filters
2 Line

&TDK

Features
@ A chip-type common mode filter for
large current applications
@ Capable of handling the highest cur-
rent (up to 10A) of any chip-type common mode fil-

ter
@ Applicable for the miniaturization required to reduce the size and weight of portable
equipment
Applications

@ Used for power line noise suppression for any electrical devices.
@ Used to counter adapter/battery line noise for relatively large electronic devices such as
notebook PCs

Impedance 2 Current Resistance Dimensions (mm) Mits.
H

@ 100 MHz Max. (A) m(Q) L w List No. Order Code
300 5 10 7 6 35 ACM7060-301-2PL 150-3723
550 10 4 15 13 6  ACM1513-551-2PL 150-3729
700 4 15 7 6 35 ACM7060-701-2PL 150-3724
700 5 10 9 7 45 ACM9070-701-2PL 150-3725
700 8 6 9 7 6  ACM1211-701-2PL 150-3726
900 2 0.06 45 47 2 ACM4520-901-2P 166-9309
1000 6 14 12 1 6  ACM1211-102-2PL 150-3727
1400 2 0.08 45 47 2 ACM4520-142-2P 166-9307

490788
Price Each
Order Code
150-3723@
150-3724@
150-3725@
150-3726@
150-3727@
150-3729@

=1 166-9307@

=1 166-9309@

&TDK,

Features: @

@ Have achieved miniaturization while keeping characteristics by adoption of exclusive
square type closed magnetic cores.

@ Due to the low profile design, it is suitable for a surface mount.

@ High impedance characteristic has been achieved a superior effect for common mode
noise suppression.

Applications

Common mode noise countermeasures for DC power lines of electronic control equip-

ment, multi-media equipment for automotives and various electronic equipment power

supply lines.

Current  Resistance  Impedance

ACM-V Series Common Mode Chokes

Operating temper-  -40°C to
ature +125°C

Dimensions (mm) Mits.
D

Max. (A) (Q) (Q) L List No. Order Code
4 15 700 7 6 35 ACM70v-701-2PL 166-9311
5 10 700 9 7 45  ACM90V-701-2PL 166-9312
8 6 700 12 11 6  ACM12v-701-2PL 166-9292
531624
Current Price Each
Max. (A) Order Code
4 166-9311@
5 166-9312@
8 166-92920

D Power Coil - Tyco

lectronics

3631/3632 Series - Shielded
Signal Line Chokes

3631 | ﬁ 16-" m

7 Tyco Electronics

@ High power, ferrite cored surface mount inductors

@ Fully shielded moulded construction

@ Suitable for switching regulators, filter and power line applications and power decou-
pling

Operating temperature -20°C to +80°C

Inductance  Tolerance L Test DC resistance  DC Current

(uH) % Frequency Max.(€2) Max.(A) Mftrs. List No.  Order Code
25 20 1kHz 0.016 6.2 3631B2R5ML  117-4023
10 20 1kHz 0.035 33 3631B100ML  117-4025
22 20 1kHz 0.062 2.3 3631B220ML  117-4026
33 15 1kHz 0.09 19 3631B330LL 117-4027
47 15 1kHz 0.13 16 3631B470LL 117-4028
100 15 1kHz 0.22 11 3631B101LL 117-4029
220 15 1kHz 0.46 0.7 3631B221KL 117-4030
330 15 1kHz 0.66 0.6 3631B331KL 117-4031
470 15 1kHz 0.97 0.5 3631B471KL 117-4032
820 15 1kHz 1.7 0.35 3631B821KL 117-4035
1000 15 0.252MHz 2.5 0.3 3632B102LL 117-4036
2200 15 0.252MHz 5 0.2 3632B222LL 117-4037
10000 15 79.6MHz 26 0.095 3632B103LL 117-4038

204188
Price Each
Order Code
3631 Series All Values ®
3632 Series All Values ®

Inductors - SMD Power Coil - Vishay

IHLP-1616 Series T
IHLP-1616AB-01/11 & IHLP-1616BZ-01/11 Models

/\/ @ Shielded construction

B < @ Frequency range up to 5.0

MHz & 1MHz
@ Handles high transient current
spikes without saturation
@ Ultra low buzz noise, due to com-
posite construction
/@ Reel Qty: 4000

Operating temperature -55°C to +125°C

Self resonant frequency + 20%

IHLP-1616AB-01/11 L=4.06, W=4.45, H=1.2mm
IHLP-1616BZ-01/11 L=4.06, W=4.45, H=2mm

Inductance DC Res. Saturation Heat Rating
(uH) (mQ @ 25°C) Current. DC (A) Current. DC (A) Mftrs. List No. Order Code
IHLP1616AB-01 (5MHz)
0.047 3.25 32 13 IHLP1616ABER47NMO1  174-1280
0.1 55 25 115 IHLP1616ABERR10MO1  174-1281
0.22 11 20 85 IHLP1616ABERR22M01 ~ 174-1282
0.47 20 13 5 IHLP1616ABERR47M01  174-1283
1 50 8.5 4 IHLP1616ABERTROMO1 ~ 174-1284
IHLP1616AB-11 (1MHz)
0.047 3 15 15 IHLP1616ABER47NM11  174-1285
0.1 5 12 12 IHLP1616ABERR10OM11  174-1286
0.22 9.5 9.5 95 IHLP1616ABERR22M11  174-1288
0.47 19 6 6 IHLP1616ABERR47M11  174-1289
1 43 45 45 IHLP1616ABERTROM11  174-1290
1.2 55.6 3.75 3.75 IHLP1616ABER1R2M11  174-1291
15 68 3.25 3.25 IHLP1616ABER1R5M11  174-1292
22 90 3 2.75 IHLP1616ABER2R2M11  174-1293
IHLP1616BZ-01 (5MHz)
0.1 45 35 1 IHLP1616BZERR10M01  174-1294
0.22 73 24 13 IHLP1616BZERR22M01  174-1295
0.47 16 1.5 5.6 IHLP1616BZERR47M01  174-1296
1 33 85 3.75 IHLP1616BZER1ROMO1  174-1297
22 80 6 2.85 IHLP1616BZER2R2M01  174-1298
IHLP1616BZ-11 (1MHz)
0.1 4.1 12 12 IHLP1616BZERR10M11  174-1300
0.22 6.5 9 9 IHLP1616BZERR22M11  174-1301
0.47 145 7 7 IHLP1616BZERR47M11  174-1302
1 24 5 45 IHLP1616BZER1ROM11  174-1303
22 61 3.25 3.25 IHLP1616BZER2R2M11  174-1304
4.7 95 1.75 1.7 IHLP1616BZER4R7M11  174-1306
541986
Price Each
Model Order Code
IHLP-1616AB All Values ®
IHLP-1616BZ All Values ®

FREE technical support

Our trained engineers are here to help!
@ See inside front cover

@ See inside front cover
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IHLP-2020 Series

Low Profile - High Current

_——
VISHAY.

(HXWD) 2 x 5.49x 5.18mm

‘ NE
Features:

Applications:
@ Shielded construction @ PDA/Notebook/Desktop/Server ap-
@ Frequency range up to 5.0 plications
MHz @ Low profile, high current power
@ Handles high transient cur- supplies
rent spikes without satura- @ Battery powered devices
tion @ DC/DC converters

Inductance ~ DC Res Saturartion Heat Rating Mftrs.
uH mQ @ 25°C  Current, DC (A)  Current, DC (A) List No. Order Code
0.1 3.6 45 17 IHLP2020BZERR10M01 ~ 169-8002
0.1 2.7 25 21 IHLP2020BZERR10M11  174-1307
0.1 2.6 25 21 IHLP2020CZERR1OM11 ~ 174-1318
0.22 49 22 15 IHLP2020BZERR22M01  169-8003
0.22 41 13 17 IHLP2020BZERR22M11  174-1308
0.22 35 14.5 21 IHLP2020CZERR22M11 ~ 174-1319
0.33 7.6 25 12 IHLP2020BZERR33M01  169-8004
0.33 5.5 75 13 IHLP2020BZERR33M11 ~ 174-1309
0.33 45 9 16.5 IHLP2020CZERR33M11 ~ 174-1320
0.47 8.9 21 1.5 IHLP2020BZERR47M01  169-8005
0.47 741 8 12.5 IHLP2020BZERR47M11 ~ 174-1310
0.47 5.4 9 14 IHLP2020CZERR47M11  174-1321
0.68 11.2 15 10 IHLP2020BZERR68MO01  169-8006
1 18.9 16 7 IHLP2020BZER1ROMO1 ~ 169-8007
1 16.8 7 75 IHLP2020BZERTROM11 ~ 174-1311
1 10 6.5 10 IHLP2020CZERTROM11 ~ 174-1322
15 171 7 75 IHLP2020CZER1RSM11  174-1323
22 45.6 12.5 4.2 IHLP2020BZER2R2M01  169-8008
22 34.9 5.5 5 IHLP2020BZER2R2M11  174-1312
22 22.5 5.5 6.75 IHLP2020CZER2R2M11  174-1324
33 79.2 8.5 33 IHLP2020BZER3R3MO01  169-8009
33 53.5 47 441 IHLP2020BZER3R3M11 ~ 174-1313
33 36.4 7 55 IHLP2020CZER3R3M11  174-1325
47 108 5 28 IHLP2020BZER4R7MO01  169-8010
4.7 75.3 3 3.2 IHLP2020BZER4R7M11  174-1314
47 54 5.2 45 IHLP2020CZER4R7M11  174-1326
5.6 13 45 25 IHLP2020BZER5R6MO1 ~ 169-8012
5.6 85.2 2.2 3 IHLP2020BZER5R6M11  174-1315
5.6 63 35 4.25 IHLP2020CZERSR6M11  174-1327
6.8 139 43 24 IHLP2020BZER6R8MO1 ~ 169-8013
10 184 4 23 IHLP2020BZER100M01 ~ 169-8014
10 169.3 2 2.2 IHLP2020BZER100M11 ~ 174-1316
10 1221 2.25 2.75 IHLP2020CZER100M11  174-1328
22 250 1.7 1.9 IHLP2020CZER220M11  174-1331
532234
Inductance Price Each
uH Order Code
0.1 169-8002@
0.1 =0 174-1307@
0.1 =0 174-1318@
0.22 169-8003@
0.22 =1 174-1308@
0.22 =0 174-1319@
0.33 169-8004@
0.33 = 174-1309@
0.33 =0 174-13200
0.47 169-8005@
0.47 =1 174-13100
0.47 =0 174-1321@
0.68 169-8006@
1 169-8007@
1 =0 174-1311@
1 =0 174-13220
1.5 =0 174-1323@
2.2 169-8008@
2.2 =0 174-13120
2.2 =0 174-1324@
3.3 169-8009@
33 =0 174-1313@
33 =0 174-1325@
4.7 169-8010@
4.7 =1 174-1314@
4.7 =0 174-1326@
5.6 169-8012@
5.6 &M 174-1315@
5.6 =0 174-1327@
6.8 169-8013@
10 169-8014@
10 =0 174-1316@
10 =1 174-1328@
22 =0 174-1331@

FREE Re-reeling service. Only buy what you need and improve assembly efficiency.
For more information visit local website

IHLP-2525 Series

Low profile - High Current

@ Ferrite cored wound surface mount inductors
@ Shielded construction
@ Low profile, high current rating

VISHAY.
@ Low loss and dc resistance up to 5SMHz

@ Applications include DC/DC converters and energy storage in mobile

phones, computers, digital cameras and other handheld electronic devices

Operating temperature -55°C to +125°C BD Dimensions (HxWxD)  0.095 x 6.86 x 6.47mm
Tolerance + 20% CZ Dimensions (HxWxD)  0.118 x 6.86 x 6.47mm
AH Dimensions (HXWxD) 1.8 x 6.86 x 6.47mm  EZ Dimensions (HXWxD) 5 x 6.86 x 6.47mm

Inductance  DC Res Saturation Heat Rating Mftrs.
uH mQ @ °25C Current, DC (A) Current, DC (A) List No. Order Code
CZ (5MHz)
0.1 17 60 325 IHLP2525CZERR10MO01 118-7058
0.2 3 4 24 IHLP2525CZERR20M01 118-7059
0.47 4 26 17.5 IHLP2525CZERR47MO1 118-7060
0.68 52 25 15,5 IHLP2525CZERR68MO01 118-7061
1 10 22 1 IHLP2525CZER1ROMO1 118-7062
1.5 15 18 9 IHLP2525CZER1R5M01 118-7063
22 20 14 8 IHLP2525CZER2R2M01 118-7064
33 30 135 6 IHLP2525CZER3R3MO01 118-7066
47 40 10 55 IHLP2525CZER4R7MO01 118-7067
CZ (1MHz)
1 76 9.5 125 IHLP2525CZERTROM11  [T=W 174-1361
22 15.7 7 9 IHLP2525CZER2R2M11  [TEW 174-1362
33 24.8 6.5 7 IHLP2525CZER3R3M11 (=M 174-1363
47 31.8 4 6 IHLP2525CZER4R7M11 (=W 174-1364
6.8 44.6 4 55 IHLP2525CZER6R8M11 (=W 174-1365
8.2 52.3 4 5 IHLP2525CZER8R2M11 =M 174-1367
10 67.8 35 4 IHLP2525CZER100M11  [EM 174-1368
22 128.9 2.5 29 IHLP2525CZER220M11 (N3 174-1369
AH (5MHz)
0.1 3 40 18 IHLP2525AHERR10M01  NIEI 174-1332
0.15 47 38 15 IHLP2525AHERR15M01 M= 174-1333
0.22 53 26 14 IHLP2525AHERR22M01 N5 174-1334
0.33 6.6 18 12 IHLP2525AHERR33M01 5 174-1335
0.47 8.4 18 1 IHLP2525AHERR47M01 5 174-1336
0.68 127 17 9 IHLP2525AHERR68M01  NE 174-1337
0.82 13.8 17 8 IHLP2525AHERR82M01 M= 174-1338
1 175 14 7 IHLP2525AHER1ROMO1  NE 174-1339
15 32.6 115 4 IHLP2525AHER1R5M01 = 174-1340
22 40.3 13 3.75 IHLP2525AHER2R2M01  NE 174-1341
25 49.9 104 35 IHLP2525AHER2R5M01  [NE 174-1343
33 56.2 10 3.25 IHLP2525AHER3R3M01  [E 174-1344
4.7 76.6 8 3 IHLP2525AHER4R7M01  [NET 174-1345
BD (5MHz)
0.1 15 50 30 IHLP2525BDERR10M01  [NIEI 174-1346
0.22 29 34 21 IHLP2525BDERR22M01  [NEI 174-1347
0.33 37 22 18 IHLP2525BDERR33M01 [ 174-1348
0.47 6 21 135 IHLP2525BDERR47M01 5 174-1349
0.68 8.7 18 1 IHLP2525BDERR68M01  NE 174-1350
0.82 10.6 17 10 IHLP2525BDERR82M01  [NEM 174-1351
1 13.1 16 9 IHLP2525BDERTROMO1 M= 174-1352
15 18.5 15 75 IHLP2525BDER1R5M01 M= 174-1353
22 28 14 6.5 IHLP2525BDER2R2M01  [EM 174-1355
33 36.5 13 5 IHLP2525BDER3R3M01 (= 174-1356
47 45.2 10 45 IHLP2525BDER4R7M01 [E 174-1357
6.8 72.5 9 35 IHLP2525BDER6R8M01 [NE 174-1358
8.2 84.2 8 3 IHLP2525BDER8R2M01 [T 174-1359
10 115.6 7 25 IHLP2525BDER100M01 NI 174-1360
EZ (5MHz)
0.56 34 12 20 IHLP2525EZERR56MO01 = 174-1370
0.68 42 1.5 18 IHLP2525EZERR68MO1  [TEM 174-1371
0.82 46 13 16.5 IHLP2525EZERR82MO1 D= 174-1372
1 5.6 15 13 IHLP2525EZER1ROMO1  [TE 174-1373
15 8.6 12 12 IHLP2525EZER1R5MO1 (= 174-1374
22 13 10 10 IHLP2525EZER2R2MO1 D= 174-1375
33 19.9 8 8 IHLP2525EZER3R3MO1  [TE 174-1376
47 28.9 7 6.5 IHLP2525EZER4R7MO1 D= 174-1377
5.6 32.7 7 6 IHLP2525EZER5R6MO1 (=M 174-1379
6.8 42.5 55 5.5 IHLP2525EZER6R8MO1 (M= 174-1381
8.2 48.3 5 5 IHLP2525EZER8R2MO1 (M= 174-1382
10 67.9 4.5 45 IHLP2525EZER100M01 (=M 174-1383
234780
Price Each
Inductance Order Code
0.1uH to 1uH All Values ®
1.5uH to 4.7uH All Values ®
6.8uH to 10uH All Values ®

IHLP-4040 Series
IHLP-4040DZ-01 and IHLP-4040DZ-11 Models

_——
VISHAY.

@ Low profile high current in-

ductors,
@ Shielded construction
@ Lowest DCR/uH, in this package
size
@ Handles high transient current

spikes without saturation

@ Ultra low buzz noise, due to composite construc-

tion
Operating temperature -55°C to +125°C
L=11.5W=10.3, H=4 Tolerance + 20%

For latest prices and stock information, please visit the website at www.elementi14.com
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- H Y - Inductance DC Res. Saturation Heat Rating
Inductors - SMD Power Coil - Vishay () (M2 @25°C) Current. DC (4) Current.DC () Mftrs. ListNo.  Order Code
continued IHLP-5050EZ-01 (5MHz)
47 12.8 27 12 IHLP5050EZER4R7MO1  174-1397
IHLP-4040 Series - continued 56 14 22 1.5 IHLP5050EZERSR6MO1  174-1398
_ 6.8 15.4 21 11 IHLP5050EZER6R8MO1  174-1399
IHLP-4040DZ-01 and IHLP-4040DZ-11 Models - continued 78 17.2 18 10 |HLP5050EZER7R8MO1  174-1400
nductance 0C Res Saturation Heat Rating 8.2 18.9 18 95 IHLP5050EZER8R2MO1 ~ 174-1401
(uH) (MQ @ 25°C) Current DC (A) Current DC (A) Miftrs. List No. Order Code 10 214 16 o HLPSOS0EZER100MOT 174 141?7279
IHLP-4040DZ-11 (1MHz) )
0.19 0.7 46 40 IHLP4040DZERR1OMT1  154-7042 Price Each
0.24 0.85 44 33 IHLP4040DZERR24M11  154-7043 Model Order Code
0.36 1.05 30 32 IHLP4040DZERR36M11  154-7044
0.47 153 30 30 IHLP4040DZERRA7M11  154-7046 IHLP-5050CE-01 All Values ©
0.56 16 22 32 IHLP4040DZERRS6M11  154-7047 IHLP-5050FD-01 All Values ®
0.78 18 22 27 IHLP4040DZERR78M11  154-7048 IHLP-5050EZ-01 All Values ®
1 23 20 25 IHLP4040DZERTROM11  154-7050
1.8 45 16 17 IHLP4040DZER1R8M11  154-7051 . A 4
2 5.2 14 16 IHLP4040DZER2ROM11 ~ 154-7052 IHLP-6767 Series VISHAY.
4.7 129 76 95 IHLP4040DZER4R7M11  154-7053 Low Profile - High Current .
6.8 175 75 9 IHLP4040DZER6R8M11  154-7054
10 27.8 71 75 IHLP4040DZER100M11  154-7055
15 409 6 6.25 IHLP4040DZER150M11  154-7056
22 60.4 45 5 IHLP4040DZER220M11 1547058
47 132 3 33 IHLP4040DZER470M11  154-7059
100 249 2.25 25 IHLP4040DZER101M11  154-7060
IHLP-4040DZ-01 (5MHz)
0.19 0.875 90 40 IHLP4040DZERR19MO01  154-7030
0.36 13 60 315 IHLP4040DZERR36MO01  154-7031 IHLP-6767GZ L=17.15, W=17.15, H=7mm
056 1 49 27.5  IHLPAO4ODZERASGMO1 1547032 @ Shielded construction @ Ultra low buzz noise, due to
1 37 36 175 IHLP4040DZERTROMO1 ~ 154-7034 . :
15 53 975 15 IHLP4040DZERIR5MOT  154-7035 @ Frequency range up to 2.0 MHz composite construction
29 8.2 25.6 12 IHLP4040DZER2R2M01  154-7036 @ Handles hlgh transient current @ Reel Qty 200
U 33 13.7 18.6 10 IHLP4040DZER3R3MO1 ~ 154-7037 spikes without saturation
8 4.7 15 17 9.5 IHLP4040DZER4R7MO1  154-7038 Operating temperature ~ -55°C to +125°C  Self resonant frequency = 20%
o pooommee mns wow wne swe e |
< 1'0 33'2 1é 6.8 IHLP4040DZER100MOT  154-7041 (uH) (mQ @ 25°C) Current. DC (A) Current. DC (A) Mftrs. List No. Order Code
o - : 0.22 0.63 129 80 IHLP6767GZERR22MO01 ~ 174-1403
o 527058 0.33 0.71 126 65 IHLP6767GZERR33MO01  174-1404
Price Each 0.47 0.84 123 62 IHLP6767GZERR47MO01  174-1405
o Order Code 0.56 0.91 88 56 IHLP6767GZERR56M01  174-1406
3 0.82 1.17 73 50 IHLP6767GZERR82M01 ~ 174-1407
b e All Values ® 1 1.28 73 48 IHLP6767GZERTROMO1 ~ 174-1409
g 15 1.78 65 42 IHLP6767GZERTRSMO1  174-1411
i 1.8 1.96 65 38 IHLP6767GZERTR8MOT ~ 174-1412
t‘=D IHLP-5050 Series 22 24 62 35 IHLP6767GZER2R2MO1  174-1413
3 33 3.68 54 28 IHLP6767GZER3R3MO1  174-1414
T3 HLP-5050CE / FD & EZ Models VISHAYD 4.7 4.84 4 25 IHLP6767GZER4R7TMO1 ~ 174-1415
@ Low profile high current in- 5.6 6.68 40 21 IHLP6767GZER5R6MO1  174-1416
ductor 6.8 2133? gz 19 IHLP6767€ZER6R8M0] 174-]4}7
; ) 8.2 0. 5 8 IHLP6767GZER8R2MO1 ~ 174-1418
@ Shielded construction 10 1.6 25 16.5 IHLP6767GZER100MOT  174-1419
@ Frequency range up t0 5.0 MHz 15 18.8 25 125 IHLP6767GZER15MO1  174-1420
@ Handles high transient current 22 25.1 23 11 IHLP6767GZER220MO1  174-1422
spikes without saturation 541992
m @ Ultralow buzz noise, due to Price Each
= 4 composite construction Order Code
o @ Choice of two case sizes
& Operating temperature -55°C to +125°C All Values @
1‘! Self resonant frequency 20%
= IHLP SO0GE-01 L=132, W=129, H=35 Inductors - SMD Power Coil - Wiirth
@ ' ' Elektronik
Qo Inductance DC Res. Saturation Heat Rating Flat Wire Inductors N7E=—
(@] (uH) (mQ @ 25°C) Current. DC (A) Current. DC (A) Mftrs. List No. Order Code WE-HC series, High Current m
.g IHLP-5050CE-01 (5MHz) » g
S 0.22 1.1 65 385 IHLP5050CEERR22MO1  128-9479
= 0.33 13 62 365 IHLP5050CEERR33M01  128-9480
(] 06 18 51 29 IHLP5050CEERR6OMO1  128-9485 . .
% 1.8 6.5 30 16.5 IHLP5050CEERTR8MO1  128-9467 '
=. 22 7.2 29 16 IHLP5050CEER2R2MO1  128-9468 -
g 33 1 27 12 IHLP5050CEER3R3MO1  128-9472 ‘
4.7 14.3 24 10 IHLP5050CEER4R7MO1  128-9473
56 18.3 19 95 IHLP5050CEERSR6MO1  128-9474 ‘
6.8 19.8 18 9 IHLP5050CEER6R8MO1  128-9475
113.2 24.8 16 85 IHLP5050CEER8R2MO1  128-9476 @ Low stray field, extremely low profile design
0 304 14 7 IHLP5050CEER100MO1 ~ 128-9465 @ Current capabilty up to 40 A
IHLP-5050FD-01 (5MHz) : . A0° o °
0.1 0.47 120 60 IHLP5050FDERR1OMOT  128-9454 : gperat'"g te?se’altgres 40 (3f_|t0.+2|50 €/155°C
0.22 0.63 112 53 IHLP5050FDERR22M01 ~ 128-9456 ecommended soldering proilie: refiow ,
0.33 0.83 65 46 |HLP5050FDERR33M01 ~ 128-9459 @ 30% less deficit compared to standard material at 500kHz, no thermal aging
0.4 0.9 64 44 IHLP5050FDERR4OMO1  128-9460 @ For graphic cards, Laptops, Industrial computers, Motherboards, High current switch-
0.68 1.4 60 35 IHLP5050FDERR68MO1  128-9463 ing regulators, High temperature electronics, Polyphase-switching regulators
0.82 16 50 33 IHLP5050FDERR82MOT  128-9464 @ Recommended for applications with IC$ of National, Linear Tech.,
1.2 21 48 30 IHLP5050FDER1R2MO1T  128-9443 TI. Fairchild and STM
15 25 45 27 IHLP5050FDER1R5MO1  128-9444 '
22 35 40 22 IHLP5050FDER2R2MO1  128-9447 Inductance Selfres. Rog typ. Current Mftrs.
3.3 57 35 18 IHLP5050FDER3R3MO1 128-9448 (HH) Tolerance frequency (mQ) rating (A)
4.7 9.3 30 13.5 IHLP5050FDER4R7MO1  128-9449 (MHz) List No. Order Code
5.6 9.3 26.5 13.5 IHLP5050FDER5RE6MO1  128-9450 0.21 + 20% 275 1.86 18 744312025 163-6180
6.8 13.1 16.5 1.5 IHLP5050FDER6R8MO1  128-9452 0.58 + 20% 150 7.2 12 744312072 163-6183
8.2 14.5 16 10.5 IHLP5050FDER8R2M01  128-9453 0.75 + 20% 110 8.11 11 744312100 163-6184
10 15.8 15.5 IHLP5050FDER100M01  128-9442 117 + 20% 87 957 9 744312150 163-6186
IHLP-5050EZ-01 (5MHz) 0.11 + 20% 400 0.91 22 744310013 163-6187
) : 118 55 IHLP5050EZERR10MO1 ~ 174-1384 0.22 +20% 220 16 18 744310024 163-6188
0.22 0.64 110 51 IHLP5050EZERR22M01 ~ 174-1385 0.52 +20% 105 3.1 17 744311068 163-6190
0.56 13 55 36 IHLP5050EZERR56M01  174-1388 1.75 +20% 52 11.4 9 744311220 163-6192
0.68 15 54 34 IHLP5050EZERR68MO1 ~ 174-1389 2.75 +20% 43 17.2 6.5 744311330 163-6193
0.82 2 53 31 IHLP5050EZERR82MO01 ~ 174-1390 4.7 +20% 33 19.5 6 744311470 163-6195
1 21 50 29 IHLP5050EZERTROMO1 ~ 174-1392 3.3 +20% 65 9 9 744314330  163-6196
15 34 48 23 IHLP5050EZER1R5MO1  174-1393 4.9 +20% 56 14.5 6.5 744314490 163-6197
1.8 4.2 40 19 IHLP5050EZERTR8MO1 ~ 174-1394 0.14 +20% 363 0.62 24 744324015 163-6199
2.2 4.6 32 20 IHLP5050EZER2R2MO1 ~ 174-1395 03 +20% 174 1.36 22 744324033 163-6201
3.3 7.7 32 15 IHLP5050EZER3R3M01  174-1396 1 +20% 77 4.48 14 744324100 163-6203

1156 ROHS 2 Noncompiant For free legislation advice visit www.global-legislation.com
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Inductance Selfres. Roc typ. Current Mftrs. Inductance Price Each
(uH) Tolerance  frequency (mQ)  rating (A)
(MHz) List No. Order Code () Order Code
15 +20% 54 5.35 13 744324140 163-6204 0.47 163-6235@
18 + 20% n.D. 4.6 14 744325240  163-6205 0.82 163-6237@
2.4 + 20% n.D. 5.9 12 744325330  163-6206 y
3.3 + 20% 33 741 1 744325420  163-6207 37 163-62399
145 + 20% 48 56 14 744313180 163-6209 9.2 163-62420
1.75 + 20% 40 5.7 14 744313220  163-6210 15.4 163-6243@
2.45 + 20% 30 8.1 12 744313330  163-6211 045 163-62440@
1 + 20% 87 3 18 744315120 163-6214
0.9 = 20% 64 179 22 744318120 163-6215 03 163-62450
1.4 +20% 68 3.19 18 744318180  163-6216 0.56 163-6246@
2.15 +20% 39 4 16 744318270  163-6217 1 163-6247@
522390 15 163-62490
Inductance Price Each 2.8 163-6251@
(uH) Order Code 4.3 163-6252@
0.21 163-6180@
0.8 163-61830 Power Chokes W=
0.75 163-6184@ WE-PDF Series " WiIRTH ELEKTRONTK
1.17 163-6186@
0.1 163-6187@ _ Dimensions (mm)
02 Loailod @ l 1045 19 2 1(? 2 405 [3) eEs
052 163-61900 1064 102 102 65 3 6.8
1.75 163-6192@ A c €
2.75 163-6193@ | i
47 163-6195@ @ (’\
33 163-6196@ \-) ° °
49 163-6197@ O ]
0.14 163-6199@ @ Core material: NiZn @ Flat wire coil for lower losses at high O
03 163-6201@ @ Flat power inductor frequency ranges D
1 163-6203@ @ High storage capability @ High Self Resonance Frequency &
15 163-6204@ @ Magnetically shielded which resultsina @ Operating temperature: -40°C up to <
1.8 163-6205@ low leakage field +150°C )
24 163-6206@ @ High saturation current @ Recommended solder profile: Reflow o
3.3 163-6207@ Inductance Selfres. Roc Current Mftrs. (o]
145 163-6209@ (uH) Tolerance  frequency (MHz) (Q) rating (A)  List No. Order Code 3
- 1045 O
1.75 163-62100 0.22 +30% 350 0.01 8.8 7447797022 180-0262 0o
245 163-6211@ 05 +30% 200 0.0125 85 7447797050 180-0263 3
1 163-6214@ 11 + 30% 127 0.014 7.6 7447797110 180-0264 (1)
09 163-62150 18 + 20% 90 0.016 7.3 7447797180 180-0266 2
14 163-62168 3 + 20% 70 0.018 7 7447797300 180-0268 7]
: . 3.6 +20% 56 0.02 6.8 7447797360 180-0269
2.15 163-6217@ 4.7 +20% 52 0.027 5.8 7447797470 180-0270
6.2 +20% 43 0.03 5.5 7447797620 180-0271
. o 8.2 +20% 31 0.035 4.8 7447797820 180-0272
High Current Inductors g == 1064
WE-HCA Series, Shielded WIRTH ELEKTRONIK 0.22 + 30% 380 0.007 10.3 7447798022 180-0273
X 0.5 + 30% 180 0.0075 9.5 7447798050 180-0274
. @ New core material WE-Perm: 1.1 + 30% 115 0.0086 9.25 7447798110 180-0275
. H 50% less deficit compared to 1.8 +30% 78 0.0096 9 7447798180 180-0276 m
a Superflux 200 at 500 kHz and 2.5 + 30:& 63 0.013 8.6 7447798250 180-0277 =<
& S\, P N R ey ©
S - oS . + 30% X . R
, o ® O)gtlmlz?d Ifor high r;pple current because of 62 +30% 40 00147 7 7447798620 180-0282 M
extremely low COre 10SSes , 72 +30% 34 0.0159 65 7447798720 180-0283 =
@ Flat wire coil for lower losses at hlgh frequen— 10 + 30% 30 0.0194 6.2 7447798910 180-0284 ()
cy ranges 1 +20% 27 0.0214 5.8 7447798111 180-0285 73
@ Low leakage field and extremely low profile design 13 + 20% 24 0.0271 5.2 7447798131 180-0286 Q0
@ Current capability up to 60A 15 + 20:/6 22 0.0289 49 7447798151 180-0287
$ Qperating emperature: -40°C 0 + 156°C 2 o ?3 sor 41 aarroerst 1ooorm (RS
@ Recommended soldering profile: Reflow Py g : g
’ . ) . - 24 +20% 17 0.0429 4 7447798241 180-0290 i®)
@ For graphic cards, laptops, industrial computers, motherboards, high current switching o7 ¥ 209 16 0.0458 39 7447798971 180-0291 o
regulators, high temperature electronics, polyphase-switching regulators recommended 30 + 20% 14 0.0492 3.7 7447798301 180-0293 o)
for applications with IC$ of National, Linear Tech., Tl, Fairchild and STM 605754 wn
Inductance Selfres. Roctyp.  Current  Miftrs. Price Each 2,
(uH) Tolerance frequency (MHz) (m<€)  rating (A)  List No. Order Code Order Cod o
0.19 +20% 225 05 29 744355019 163-6227 rder Lode S
0.47 +20% 95 0.9 26 744355047 163-6228 1045 All Values®
0.9 +20% 72 1.65 24 744355090 163-6229 1064 All Values®
1.4 +20% 60 2.4 22 7443550140  163-6230
2.3 +20% N/A 3.7 175 7443550230  163-6231 . . ) -
32 + 20% 34 5.3 16 7443550320  163-6232 FREE Re-reeling service. Only buy what you need and improve assembly efficiency.
0.2 +20% 230 0.35 32 744355122 163-6234 For more information visit local website
0.47 +20% 100 0.67 30 744355147 163-6235
0.82 +20% 72 0.9 27 744355182 163-6237 ; T
37 + 20% 2% 49 17 7443551370 163-6239 Shielded Power Inductors W=
9.2 +20% N/A 7.8 12 7443551920  163-6242 WE-TPC Series, Extremly Flat ~wilRTH ELEKTRONTK
15.4 +20% 15 14.8 9 7443551151 163-6243
0.15 +30% N/A N/A N/A 744355215 163-6244
0.3 +20% 170 11 22 744355230 163-6245 )
0.56 +20% 100 1.61 20 744355256 163-6246 .
1 +20% 80 3.3 16 7443552100  163-6247 N . R .
15 +20% 63 5.3 14 7443552150  163-6249 @ . —
2.8 + 20% 46 10.6 9.5 7443552280  163-6251 — b
4.3 + 20% 33 14 8 7443552430 163-6252 ’ B, & ( warin 5
522403 8 - “\M " g/ Z
Inductance Price Each —
(uH) Order Code @ Extremely flat power inductor @ For portable applications like PDA,
019 163-6227@ @ High current capability digital camera, PCMICA-cards, dis-
@ High reliability and perfect soldering character- plays or DC/DC-converter
0.47 163-6228@ - - ; o
09 163-5229@ istics because of an integrated soldering pad @ Recommended for switching regu-
- . @ Magnetically shielded which results in a low lator IC’s from Linear Techn., Na-
14 163-62300 leakage field tional Semiconductor, Tl and Fair-
23 163-6231@ @ Operating temperature range: -40°C up to child Semiconductor
3.2 163-62320 +125°C
0.2 163-6234@

For latest prices and stock information, please visit the website at www.elementi14.com 1157
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LT,

- H = ' Inductance Tolerance Selfres. Roc Current  Mftrs.
I nd UCtOI'S SM D Power_COII Wu rth (uH) frequency (MHz) () rating (A)  List No. Order Code
Elektronik - continued Type
8x8x1.5
Shielded Power Inductors - continued 2.2 +20% 50 0.035 2.8 7440690022 (= 174-8603
) ) 47 + 20% 30 0.056 22 7440690047  [IE 174-8604
WE-TPC Series, Extremly Flat - continued 10 +20% 10 0.112 155 7440690100 (= 174-8605
Dimensi 12 + 20% 9 0.148 135 7440690120  [IEI 174-8606
A . imensions (mm) b . 18 + 20% 7 0.225 1.1 7440690180  [TEI 174-8607
Type 8x8x2
Type T 2.8 2.8 1.1 09 09
e TH 28 8 15 09 09 33 +30% 80 003 32 7440700033 [ 174-8608
Type XS 33 35 0.95 11 05 56 +30% 60 0.047 26 7440700056  [UE 174-8611
Type S 38 38 165 13 19 15 +30% 25 0117 165 7440700150  [EW 174-8612
Type M 48 48 18 1.6 1.6 Type XMH
Type MH 48 48 2.8 1.6 1.6 018  =30% 600 000351 85 74407000018 163-5875
Type L 58 5.8 1.8 19 2 1.2 + 30% 150 0.0125 46 7440700012 163-5878
Type LH 58 5.8 2.8 19 2 47 + 30% 65 0.037 3 7440700047 163-5879
Type X 6.8 6.8 23 23 2.2 10 +30% 30 0.078 2 7440700100 163-5880
Type 8x8x1.2 8 8 1.1 3.2 24 Type XL
Type 8x8x1.5 8 8 1.35 32 2.4 1 +30% 100 0.0058 8 744065001 163-5882
TType %ﬁ g g 128 gg 33 4.7 + 30% 40 0.02 46 7440650047 163-5883
ype : : 10 +30% 25 0.045 3 744065100 163-5884
Type XL 10 10 2.8 3.2 74 22 +30% 16 0.1 18 744065220 163-5885
Type XLH 10 10 38 32 74 47 +30% 11 0.18 14 744065470 163-5886
Inductance Tolerance Selfres. Roc Current  Miftrs. 100 + 30% 7 0.33 1 744065101 163-5887
(uH) frequency (MHz)  (Q) rating (A)  List No. Order Code 150 + 30% 5 0.53 0.85 744065151 163-5889
Type T Type XLH
033  =35% 550 0.027 3 74402800033  [IEM 174-8583 5 =+ 30% 30 0.0165 49 744066005 163-5892
047  +35% 350 0.036 25 74402800047 163-5819 10 =+ 30% 20 0.028 36 744066100 163-5893
082  =35% 180 0.053 22 74402800082  [UEW 174-8584 22 +30% 12 0.06 25 744066220 163-5894
22 +30% 100 0.125 15 744028002 =0 174-8585 47 +30% 8 0132 175 744066470 163-5896
33 +30% 80 0.185 1.1 744028003 =0 174-8586 100 +30% 6 0.255 12 744066101 163-5897
47 +30% 70 0.265 09 744028004 163-5821 220 +30% 6 057 075 744066221 163-5898
U 6.8 +30% 60 0.325 0.83 744028006 =0 174-8587 680 +30% 2 1.65 046 744066681 163-5899
' 10 +30% 45 0.55 0.63 744028100 163-5822 521708
/] 22 +30% 25 1.22 04 744028220 [E0 174-8588 )
(.} Type TH Price Each
5 041 =35% 1000 0.011 48 74402900011 163-5623 Order Code Order Code
033  =35% 500 0.023 32 74402900033 [T 174-8589 Type T All Values
(@) 082  =35% 200 0.036 26 74402900082 [T 174-8590 Type TH All Values
(] 1 +30% 150 0.045 25 744029001 163-5825
3 22 +30% 90 0088 17 744029002 [N 174-8591 Type XS All Values
o 33 +30% 70 0.1 14 744029003 = 174-8593 Type All Values
o 47 +30% 65 0.17 12 744029004 163-5826 Type M All Values
=1 6.8 +30% 55 0.25 095 744029006 (=0 174-8594 Tyoe MH Al Val
) 10 * 30% 40 0.39 075 744029100 163-5828 ype alues
=1 22 +30% 25 0.9 048 744029220 =0 174-8595 Type L All Values
(/)] Type XS Type LH All Values
1.2 +20%, 210 0.095 1 Type X All Values
-35% 744030001 163-5829
47 =30% 100 0252 048 744030004 163-5830 Type 8xBcl.2 Al Values
8 10 +30% 60 0.58 0.28 744030100 163-5831 Type 8x8x1.5 All Values
22 +30% 40 1.39 022 744030220 163-5832 Type 8x8x2 All Values
Type S Type XMH All Values
15 +30% 125 0.04 175 744031001 163-5833 Type XL All Values
m 47 +30% 75 0.09 12 744031004 163-5834 Tyne XLH Al Values
= 10 +30% 45 0.185 074 744031100 163-5835 w
o) 47 +30% 20 0.94 039 744031470 163-5836
0/ - -
( ry;:?w +30% 10 1.93 025 744031101 163-5837 Shielded Power Inductors W
i i W —o
= 1 +30% 177 0028 27 744042001 163-5838 WE-PD Series T wlems EkTRoNTK
o 47 +30% 70 0.07 172 744042004 163-5841
@ 10 +30% 45 0.12 13 744042100 163-5842
22 +30% 26 0.255 0.88 744042220 163-5843
Q0 100 +30% 10 1.06 04 744042101 163-5844 N
(d)) Type MH ‘ p
[ 47 +30% 60 0.052 155 744043004 163-5846 a
© 10 +30% 40 0.095 119 744043100 163-5847 Y A & .
O 22 +30% 20 0155 0925 744043220 163-5848 ) r
@ 100 +30% 11 052 051 744043101 163-5849 ) 0 | "
% 470 +30% 3 231 024 744043471 163-5850 /
4 Type L )
o 1.2 +30% 120 0.02 3 7440520012 163-5851 @ Magnetically shielded version which results in a low leakage field
) 5 +30% 55 0.047 165 744052005 163-5853 @ High storage capacity, low self-losses
10 = 30% 40 0.106 1.1 744052100 163-5854 @ Highest possible current loading for SMD-Inductors
@ Iwx e o om  Twosan lasess ® Operating temperature: -40°C fo +85°C
68 ¥ 30% 14 0.66 064 744052680 163-5857 @ For switching regulatorg W'th. Iqw operating voltages (computer, laptop, mobile phones,
20 +30% 7 189 023 744052221 163-5858 pagers) or extremely high efficiency ,
470 + 30% N/A 4175 0.14 744052471 163-5859 @ For Integrated DC-/DC-converter and graphics cards
Type LH @ Perfectly suitable for switching regulators e.g. National Semiconductor, Linear Technol-
26 + 30% 55 0.022 3 744053002 163-5860 ogy, Texas Instruments, STMicroelectronics, Maxim, Micrel, Semtech
47 +30% 40 0.03 24 7440530047 163-5861 Dimensions (mm)
10 +30% 35 0.05 15 744053100 163-5862 A c D E
22 +30% 20 0.095 115 744053220 163-5863 Type L 19 12 6 8 5
47 +30% 13 0.22 0.82 744053470 163-5865 Type XL 19 12 8 8 5
100 +30% 10 0.36 0.45 744053101 163-5866 Type XXL 12 12 10 76 5
220 +30% 20 0.92 0.3 744053221 163-5867 Type XS 59 6.2 33 15 28
Type X Type S 7.3 32 15 15 4
5 +30% 50 0.038 215 744062005 163-5869 Type M 73 45 15 1. 4
122 = 30:/° 25 0.053 11 ‘262 7230651220 163'587? Inductance Selfres. Roc Current Mftrs.
100 f ggv//: 18 ggg 0‘55 ;4482210? 12223;3 (uH) Tolerance frequency (MHz) (M) rating (mA)  List No. Order Code
- ’ ’ Type L
Type 15 + 20% 60 4 105 744771001 163-5900
8x8x1.2
1 +30% 110 0.032 28 7440680010 [T 174-8596 22 * 20% % > 10 raarmona 163_5901
8.2 + 20% 25 14 6.25 744771008 163-5905
27 + 20% 80 0.052 22 7440680027  [UEW 174-8597 + 908 )
10 + 20% 215 18 5 74477110 163-5907
47 +20% 55 0.072 1.85 7440680047  [IEI 174-8598 + 509 )
15 + 20% 16.6 25 375 744771115 163-5908
10 +20% 25 0.177 12 7440680100  [IEI 174-8599 . o0 )
22 + 20% 13 31 3.37 744771122 163-5909
15 +20% 20 0213 1.1 7440680150  [IEI 174-8600 47 +20% 8 7 291 744771147 1635910
22 +20% 10 0.35 0.85 7440680220 LU= 174-8601 68 0% 6 % To1 744771168 163-5911
Type 100 + 20% 49 150 153 74477120 163-5912
8x8x1.5 150 + 20% 44 185 1.21 744771215 163-5913
1 +20% 90 0.021 36 7440690010 [T 174-8602 220 + 20% 3.8 290 0.96 744771220 163-5914
@ Compliant . . . ] . -
1158 ROHS 4 non-compiant For free legislation advice visit www.global-legislation.com



Technical portal and online community for Design Engineers - www.elementi4.com

Inductance Selfres. Roc Current  Miftrs.
(uH) Tolerance frequency (MHz) (mQ) rating (mA)  List No. Order Code
Type L
470 +20% 26 660 0.64 74477124 163-5915
680 +20% 2.3 880 0.55 74477126 163-5916
1000 +20% 19 1430 0.43 74477130 163-5917
Type XL
1.2 +40%, -20% 45 5 12 74477001 163-5921
24 +40%, -20% 4 9 10.1 74477002 163-5922
47 +40%, -20% 31.2 12 8.5 74477004 163-5923
6.1 +40%, -20% 25 15 7.6 74477006  163-5924
10 + 20% 18 19 6.2 74477010  163-5925
15 + 20% 145 24 5 744770115 163-5926
22 +20% 12 33 41 744770122 163-5927
47 +20% 79 76 27 744770147 163-5928
68 +20% 6.4 90 23 744770168  163-5929
100 +20% 5.2 102 22 74477020  163-5930
180 +20% 42 188 1.4 744770218 163-5932
220 +20% 38 247 1.3 744770222  163-5933
470 +20% 26 496 0.9 744770247 163-5935
680 +20% 2.2 840 0.7 744770268  163-5936
1000 +20% 18 1040 0.6 74477030  163-5937
Type XXL
1 + 20% 120 3.86 13 7447709001 163-5938
2.2 +40%, -20% 65 4.94 115 7447709002 163-5939
47 + 20% 38 7.42 9.3 7447709004 163-5940
6.8 + 20% 23 9.1 8.4 7447709006 163-5941
10 =+ 20% 21 12.94 71 7447709100 163-5942
15 +20% 17 20.75 6.5 7447709150 163-5944
22 +20% 10 23.3 5.3 7447709220 163-5945
47 +20% 6.5 4593 38 7447709470 163-5946
68 +20% 6 68.64 32 7447709680 163-5947
100 +20% 6 100 25 7447709101 163-5948
150 +20% 55 151 2.1 7447709151  163-5949
220 +20% 2.2 193 1.8 7447709221 163-5950
470 + 20% 2 437 14 7447709471 163-5951
680 +20% 15 660 1.1 7447709681 163-5952
1000 + 20% N/A 930 0.9 7447709102 163-5953
1500 + 20% 0.9 1800 0.9 7447709152  163-5956
Type XS
2.2 + 25% 93 43 2.9 7447785002 163-5958
47 + 25% 60 60 2.2 7447785004 163-5959
10 + 25% 37 100 1.9 744778510  163-5961
15 +25% 28 165 1.6 7447785115  163-5962
22 + 25% 23 210 1.35 7447785122 163-5963
47 + 25% 16.5 500 0.85 7447785147 163-5964
100 + 25% 11 950 0.65 744778520  163-5965
Type S
2.2 + 20% 36 19 4.02 7447789002 163-5968
47 + 20% 30 33 29 7447789004 163-5969
6.8 + 20% 26 415 2.5 7447789006 163-5970
10 + 20% 23 64 1.83 744778910  163-5971
15 + 20% 20.8 100 1.51 7447789115 163-5972
22 +20% 18 119 1.38 7447789122 163-5973
47 +20% 13 315 0.85 7447789147 163-5974
68 +20% 10.2 427 0.74 7447789168 163-5975
100 + 20% 7 585 0.62 744778920  163-5976
150 +20% 6.5 720 0.56 7447789215 163-5977
470 +20% 38 2600 0.3 744778924  163-5981
680 +20% 3 4500 0.22 744778926  163-5982
1000 +20% 2 5570 0.2 744778930  163-5983
Type M
1 + 20% 49 10 5.3 7447779001 163-5984
2.2 + 20% 43 16 42 7447779002 163-5985
47 + 20% 35 28 3.16 7447779004 163-5986
6.8 + 20% 30 33 2.91 7447779006 163-5987
10 + 20% 23 45 2 744777910  163-5988
15 +20% 19 70 1.6 7447779115 163-5989
22 +20% 15 90 141 7447779122 163-5991
47 + 20% 10 190 1.03 7447779147  163-5993
68 + 20% 9 239 0.87 7447779168 163-5994
100 +20% 7 290 0.79 744777920  163-5995
150 +20% 6.3 529 0.52 7447779215 163-5996
220 +20% 48 920 0.44 7447779222 163-5997
470 +20% 38 1600 0.29 744777924 163-5998
680 +20% 32 2600 0.23 744777926  163-5999
1000 +20% 23 3270 0.2 744777930  163-6000
521864
Price Each
Order Code
Type L All Values
Type XL All Values
Type XXL All Values
Type XS All Values
Type S All Values
Type M All Values

Express checkout

With no need to re-enter your

details, returning customers can

\'J‘l".'," now buy products even faster

- order online today at
www.element14.com
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Unshielded Power Inductors = oo

= e

WE-PD2 Series ~WilRTH ELEKTRONTK

S
‘-

-t

é 8 a @ Non magnetically shielded

@ Operating temperature: -40°C to +85°C
@ 1kHz test frequency
@ For switching regulators with low operat-
ing voltage (computer, laptop, mobiles,
pagers)
@ For integrated DC/DC-converter
@ Perfectly suitable for switching regulators e.g. from National Semiconductor, Linear
Technology, Texas Instruments, STMicroelelctronics, Maxim, Micrel, Semtech
@ Perfectly suitable for switching regulators with extremely high efficiency or graphics
cards

Dimensions (mm)

A D
Type S 4 45 3.2 1
Type M 5.2 5.8 45 2
Type MS 5.2 5.8 2 2
Type L 7 7.8 5 3
Type XL 9 10 5.4 35
Inductance Selfres. Roc Current-  Mftrs.
(uH) Tolerance  frequency (MHz) (mQ) rating (A)  List No. Order Code
Type S
1 + 20% 110 14 4 7447730 163-6001
2.2 + 20% 74 34 2.5 744773022 163-6002
4.7 + 20% 45 59 1.82 744773047 163-6003
6.8 + 20% 35 76 1.54 744773068  163-6004
10 + 20% 30 118 1.45 74477310 163-6006
15 + 20% 27 204 1.2 744773115 163-6007
22 +20% 20 261 1 744773122 163-6008
47 +10% 12 523 0.68 744773147 163-6009
68 +10% 1 754 0.56 744773168  163-6010
Type M
10 + 20% 26 78 2.2 74477410 163-6014
15 + 20% 20 89 1.53 744774115 163-6015
22 + 20% 16 109 1.28 744774122 163-6016
47 +15% 10 260 0.86 744774147 163-6018
100 +10% 7 510 0.57 74477420 163-6020
150 +10% 6 720 0.46 744774215 163-6021
220 +10% 5 945 0.42 744774222 163-6023
Type M$S
0.12 +20% 250 25 10 74477450012 163-6024
0.27 +20% 180 44 8.2 74477450027 163-6025
12 + 20% 96 17 4.8 7447745012 163-6027
4.7 + 20% 42 57 2.5 7447745047  163-6031
6.2 + 20% 30 80 2.1 7447745062  163-6032
10 + 20% 28 120 1.7 7447745100  163-6033
33 + 20% 10 480 0.9 7447745330  163-6034
Type L
10 + 20% 23 44 2.3 74477510 163-6035
15 +10% 18 44 1.93 744775115 163-6036
22 +10% 15 65 1.76 744775122 163-6037
47 +10% 10 134 117 744775147 163-6038
68 +10% 8 218 0.99 744775168  163-6039
100 +10% 7 208 0.77 74477520 163-6040
150 +10% 6 467 0.6 744775215 163-6041
220 +10% 5 614 0.51 744775222 163-6043
Type XL
10 + 20% 22 28 2.98 74477610 163-6045
15 + 20% 19 34 247 744776115 163-6046
22 + 20% 16 51 2.04 744776122 163-6047
47 +10% 11 95 1.45 744776147 163-6048
68 +10% 8 138 1.19 744776168 163-6049
100 +10% 7 200 1.02 74477620 163-6050
150 +10% 5 300 0.81 744776215 163-6051
220 +10% 45 451 0.67 744776222 163-6052
680 +10% 25 1245 0.36 744776268  163-6055
521973
Price Each
Order Code Order Code
Type S All Values
Type M All Values
Type MS All Values
Type L All Values
Type XL All Values

FREE technical support

Our trained engineers are here to help!
@ See inside front cover

@ See inside front cover
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Inductors - SMD Power Coil - Wiirth

Elektronik - continued

Shielded Power Inductor
WE-PD3 Series

@ Magnetically shielded version which results
in a low leakage field
@ Extremely low profile of type M: 2.7mm
@ Low inherent losses, high storage capacity
@ Operating temperature: -40°C to +125°C
@ Operating frequencies up to 10 MHz
@ EMI-filter, perfectly suitable for switching regulators e.g. of National Semiconductor,
Linear Technology, Texas Instruments, STMicroelectronics, Maxim, Micrel, Semtech
@ Perfectly suitable for switching regulators with extremely high efficiency
Dimensions (mm)
A B c D E F G
Type S 6.6 4.45 2.92 1 432 3.05 1.27
Type M 127402 103402 27403 24402 76403 25402 -
Type L 127402 100402 49403 24402 76403 20ref. -
Type X 18.54 15.24 7.62 2.54 12.7 2.54 -
Inductance Selfres. Roc typ. Current Mftrs.

(uH) Tolerance  frequency (MHz) Q) rating (A) List No. Order Code
Type S
2.2 +20% 120 0.021 18 74451022 163-6058
47 + 20% 105 0.045 14 74451047  163-6060
6.8 + 20% 50 0.055 1.2 74451068 163-6061
10 +20% 38 0.056 1 7445110 163-6062
15 + 20% 33 0.075 0.8 74451115 163-6063
22 +20% 25 0.09 0.7 74451122 163-6064
47 +20% 20 0.16 05 74451147 163-6065
68 +20% 15 0.221 0.4 74451168  163-6067
150 +20% 9 0.41 0.26 74451215 163-6069
220 +20% 6 0.58 0.22 74451222  163-6070
470 + 20% 4 1.7 0.19 74451247 163-6071
Type M
15 + 20% 78 0.029 3 7445301  163-6072
2.2 + 20% 68 0.037 2.76 7445302  163-6073
6.8 +20% 43 0.064 16 7445306  163-6075
10 + 20% 36 0.117 1.24 74453010  163-6076
15 + 20% 29 0.17 1 74453115 163-6077
22 + 20% 21 0.248 0.8 74453122 163-6079
47 +20% 13 0.481 0.6 74453147 163-6081
100 +20% 9.3 1.164 0.4 7445320  163-6083
Type L
2.2 + 20% 108 0.023 3.8 7445402  163-6084
47 + 20% 304 0.034 2.7 7445404  163-6085
6.8 + 20% 233 0.041 2.2 74454068 163-6086
10 + 20% 20 0.048 2 74454010  163-6087
15 + 20% 14.6 0.064 17 74454115 163-6088
22 +15% 135 0.076 14 74454122 163-6089
47 +15% 9.3 0.158 1 74454147 163-6090
68 +15% 6.9 0.285 0.82 74454168  163-6092
100 +10% 5.9 0.373 0.68 7445420  163-6093
150 +10% 48 0.456 0.55 74454215  163-6094
220 +10% 4 0.683 0.45 74454220  163-6095
470 +10% 29 1.35 0.3 74454247 163-6096
1000 +10% 19 2.75 0.22 7445430  163-6098
Type X
10 + 20% 30 0.023 39 74459010  163-6099
15 + 20% 20 0.03 35 74459115 163-6100
22 + 20% 18 0.048 34 74459122 163-6101
47 + 20% 10 0.085 2.8 74459147 163-6102
68 + 20% 9 0.105 2.2 74459168 163-6103
100 + 20% 7 0.151 1.7 7445920  163-6104
150 + 20% 6 0.209 13 74459215  163-6105
470 + 20% 3 0.661 0.8 74459247  163-6107
680 +20% 2.5 1.059 0.7 74459268 163-6109
1000 + 20% 2 1.427 0.6 7445930  163-6111
522115
Price Each
Order Code Order Code
Type S All Values
Type M All Values
Type L All Values
Type X All Values

REACH - SVHCs

We've checked over 200,000 products for
Substances of Very High Concern under
REACH and are continuing to check more
every day. Easily identify these products online
and access supporting safety datasheets when
you see this logo. Visit

www.element14.com to stay up-to-date.
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35 Amp Power Inductors
WE-PD4 series

W=

'WIIRTH ELEKTRONIK

@ Current loading up to 35A

@ Compact size, ilndustry standardized size

@ Low-loss ferrite core and high storage ca-
pacity

@ Operating temperature: -40°C to +125°C

@ application frequency range up to 10MHz

@ For noise suppression

@ Perfectly suitable for switching regulators e.g. from National Semiconductor, Linear
Technology, T, STMicroelectronics, Maxim, Micrel, Semtech or for switching regula-
tors with extremely high efficiency

Dimensions (mm)

A B C D E F G
Type S 6.6 4.45 2.92 1 4.32 3.05 1.27
Type L 12.7 10 5 24 7.6 2 -
Type X 18.54 15.24 7.11 127 13.15 2.54 2.54
Type XL 22 15 7 23 15 8 -
Inductance Selfres. Roc typ. Current Mftrs.
(uH) Tolerance  frequency (MHz) (mQ) rating (A)  List No. Order Code
Type S
1 + 20% 130 17 29 7445501 163-6112
2.2 + 20% 90 28 24 74455022  163-6113
47 + 20% 50 63 15 74455047  163-6114
6.8 + 20% 45 92 14 74455068 163-6115
10 +20% 35 121 1.2 7445510  163-6116
15 +20% 30 176 11 74455115 163-6117
22 +20% 20 255 0.8 74455122  163-6118
47 +20% 14 556 0.5 74455147 163-6119
68 +20% 1 790 0.4 74455168 163-6120
100 +20% 9 1080 0.3 7445520  163-6122
220 +20% 55 2580 0.2 74455222  163-6124
1000 +20% 2 11500 0.07 7445530  163-6126
Type L
1 + 20% 170 441 8.6 7445601  163-6127
47 + 20% 45 14.6 5 74456047  163-6129
6.8 + 20% 35 26 38 74456068 163-6130
10 + 20% 25 349 33 7445610  163-6131
15 + 20% 23 43.2 29 74456115  163-6132
22 =+ 20% 18 al 2.6 74456122 163-6134
47 +10% 12 1421 18 74456147  163-6135
68 +10% 10 187 16 74456168 163-6136
100 +10% 8 253 14 7445620  163-6137
150 +10% 6 4476 1 74456215 163-6138
220 +10% 5 601 0.9 74456222 163-6139
470 +10% 35 1315 0.6 74456247  163-6140
680 +10% 3 1942 0.5 74456268 163-6141
1000 +10% 2 2940 0.4 7445630  163-6142
Type X
1 + 20% 80 5 8.6 74458001  163-6143
2.2 + 20% 45 8 741 74458002 163-6144
10 + 20% 20 21 43 74458010 163-6147
15 + 20% 15 30 4 74458115  163-6149
22 + 20% 14 43 35 74458122  163-6150
47 +20% 9 76 2.6 74458147  163-6152
68 +20% 7 110 23 74458168 163-6153
100 +20% 6 141 18 7445820  163-6154
150 +20% 4 210 15 74458215 163-6155
220 +20% 35 326 1.2 74458220 163-6156
470 + 20% 2.5 633 0.82 74458247  163-6158
680 + 20% 2.2 954 0.72 74458268 163-6159
1000 +20% 2 1370 0.56 7445830  163-6160
Type XL
0.47 + 20% 1343 13 18 74457006  163-6161
1 + 25% 727 3.1 15 74457010  163-6162
27 +20% 51 7 10 74457027  163-6163
47 + 20% 33 8.8 8.5 74457047  163-6164
6.8 + 20% 27 141 75 74457068 163-6165
10 =+ 20% 20 17.2 6.5 7445710 163-6166
15 +15% 16 28.8 5 74457115 163-6167
22 +15% 14 39.3 4 74457122 163-6168
47 +10% 9 91.1 2.8 74457147 163-6171
68 +10% 79 112 24 74457168 163-6172
100 +10% 6.2 168 2 7445720  163-6173
150 +10% 487 223 15 74457215 163-6174
220 +10% 3.97 323 1.2 74457222  163-6175
470 +10% 2.55 674 0.82 74457247  163-6176
680 +10% 2.3 1002 0.72 74457268 163-6177
1000 +10% 16 1506 0.56 74457230 163-6178
522356
Price Each
Order Code
Type S All Values
Type L All Values
Type X All Values
Type XL All Values

For free legislation advice visit www.global-legislation.com
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Inductors - Ferrite Inductors & Beads -

Multicomp

Ferrite Bead Inductors

@ Chip ferrite inductors

mull?comp

s i

@ Applications include filtering circuits
in digital equipment

Current rating 5A
Reel Quantity 500 pieces

Impedance Min. (€2) DC Resistance ~ Dimensions Distance
@25MHz @ 100MHz Max. (mQ) L W H SolderPad BetweenPads Order Code
20 35 0.6 4 3 255 3x3 19 926-5260
45 85 0.9 85 3 2.55 3x3 6.4 926-5279
204206
Order Multiple=5
Price Each
Order Code

E171926-52600

E11926-5279@
Ferrite Bead Inductors mutticomp

@ Axial ferrite bead inductors
@ Applications include suppression in digital
equipment and clock circuits

. XN

Supplied bandoliered on reels of 5000 suitable for
automatic insertion

Min. Impedance (€2) Bead Dimensions

@ 10MHz @ 100MHz L Dia. Current rating Order Code
25 65 6 35 3A 926-5236
30 75 75 35 3A 926-5244
40 105 9 35 3A 926-5252

204207

Order Multiple=10 Price Each

Bead Length (mm) Order Code
6 926-5236@
75 926-5244@
9 926-52520

Inductors - Ferrite Inductors & Beads -

Epcos

Axial Ferrite Bead A~

Body= 13, Dia. 6.2, Lead Length 45, Wire Gauge 0.5mm

@ 6 aperture ferrite bead with wire passed through to form an RF inductor. Approved to
VDE0565-2.
@ Suitable for interference suppression in the HF and VHF range.

Max Current Impedance at Self Res. Order
(A) Resonance (Q2) Frequency MHz Mftrs List No Code
1 B82114RA4 900 60 B82114RA4  975-3397
1 B82114RA1 800 100 BB2114RA1  975-2226
204079
Price Each
Order Code
975-3397@
975-2226@

Ferrite Inductors & Beads - Fair-
Rite

Inductors -

&/  Fair-Rite Products Corp.
V Your Signal Solution g

/7 Fenite Components for the Electronics Industry

Wound EMI beads

@ 6 hole wound ferrite beads
@ Wire is oxygen free high conductivity copper
[ J Wlndlng is 0.53mm (24AWG) dia. and tin plated

Moo~

Diag. No. 1 -1 Diag. No. 1-3 Diag. No. 1-5
Length Diameter Weight Impedance Q Diag. Mftrs
mm (body)  mm (A) g @?25MHz @100 MHz  No. List No. Order Code
10 6 14 850 550 1-5 2944666631  119-1415
10 6 14 700 580 1.3 2944666671  119-1416
10 6 14 650 625 1-5 2961666631  119-1312
10 6 13 250 425 1-1 2961666661  119-1313
10 6 14 600 675 1-3 2961666671  119-1314

233506

Order Multiple=10 Price Each
Mftrs. List No. Order Code
2944666631 119-1415@
2944666671 119-1416@
2961666631 119-1312@
2961666661 119-1313@
2961666671 119-1314@

Ferrite Inductors & Beads -
Ferroxcube

(' FERROXCUBE

0603 case size: L=1.6+0.15, W=0.8+0.15, m

Inductors -

MLS Series

H=0.74+0.15, Tape width=8.0, Reel=4000pcs
0805 case size: L=2.0+0.2, W=0.8+0.2,
H=0.74+0.2, Tape width=8.0, Reel=3000pcs
1206 case size: L=3.240.2, W=1.6+0.2,
H=1.120.2, Tape width=38.0, Reel=3000pcs
1806 case size: L=4.5+0.25, W=1.6+0.25,
H=1.6+0.25, Tape width=12, Reel=2000pcs

@ Ferrite chip bead suppressors

@ 0603, 0805, 1206 and 1806 case sizes

@ Suitable for EMI/RFI attenuation in electronic equipment

@ Applications include computers, audio/video, automotive, digital communications, mo-
bile phones etc.

Operating temperature -55°C to +125°C Impedance tolerance +25%

Case Impedance Rated Current ~ DC Resistance
Size @ 100MHz (Q) Max. (mA) Max. (©) Mftrs. List No. Order Code
0603 60 300 0.4 MLS0603-457-600 305-6491
0603 120 200 0.8 MLS0603-457-121 305-6466
0603 150 200 0.9 MLS0603-457-151 305-6478
0603 300 150 1.2 MLS0603-4S7-301 305-6480
0603 600 150 1.8 MLS0603-4S7-601 305-6508
0805 30 600 0.1 MLS0805-454-300 305-6510
0805 60 400 0.2 MLS0805-454-600 305-6521
0805 120 300 0.3 MLS0805-487-121 305-6545
0805 300 200 0.3 MLS0805-457-301 305-6557
0805 600 200 0.6 MLS0805-457-601 305-6569
0805 1000 150 0.8 MLS0805-457-102 305-6533
1206 30 600 0.1 MLS1206-454-300 305-6582
1206 70 400 0.2 MLS1206-454-700 305-6600
1206 90 400 0.2 MLS1206-454-900 305-6612
1206 120 300 0.2 MLS1206-454-121 305-6570
1206 600 200 0.4 MLS1206-454-601 305-6594
1206 1000 150 0.6 MLS1206-457-102 305-6624
1806 80 600 0.1 MLS1806-454-800 305-6648
1806 150 500 0.2 MLS1806-454-151 305-6636
204194

Case Price Each

size Order Code

0603 All Values ®

0805 All Values ®

1206 All Values ®

1806 All Values ®

Ferrite Inductors & Beads -
Kitagawa

Inductors -

MLB Series
High Current Ferrite Chip Beads

@ Combination of high frequency noise
suppression with capability of handling
high current

WEL KITAGAWA
@ Current ratings up to 6 Amps with low

DCR

@ Application fields include high current DC power lines and
circuits where a stable ground in unavailable
@ Reflow or Wave Soldering, suitable for lead free soldering

Operating temperature -55°C to +125°C Impedance tolerance +25%
Impedance Rated Current ~ DC Resistance
@ 100MHz () Max. (A) Max. (Q) Miftrs. List No. Order Code
0603 Case Size
3 0.04 MLB-160808-0030PQ 130-8763
60 3 0.04 MLB-160808-0060PQ 130-8764
80 3 0.04 MLB-160808-0080PQ 130-8765
120 2.5 0.07 MLB-160808-0120PP 130-8766
220 2 0.09 MLB-160808-0220PN 130-8767
300 2 0.09 MLB-160808-0300PQ 130-8768
600 1 0.2 MLB-160808-0600PL 130-8770
0805 Case Size
6 0.015 MLB-201209-0011PW 130-8771
40 4 0.03 MLB-201209-0040PR 130-8773
80 5 0.02 MLB-201209-0080PU 130-8776
120 5 0.02 MLB-201209-0120PU 130-8778
250 3 0.04 MLB-201209-0250PQ 130-8780
300 2 0.9 MLB-201209-0300PN 130-8781
600 2 0.09 MLB-201209-0600PN 130-8783

For latest prices and stock information, please visit the website at www.elementi14.com
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Find it fast online at www.elementi4.com |Over 500,000 products with real-time stock availability |%

Inductors - Ferrite Inductors & Beads -

Kitagawa - continued

MLB Series - continued
High Current Ferrite Chip Beads - continued

Impedance Rated Current DC Resistance
1206 Case Size
50 6 0.015 MLB-321611-0050PW 130-8784
60 3 0.04 MLB-321611-0060PQ 130-8785
75 3 0.04 MLB-321611-0075PQ 130-8787
80 4 0.03 MLB-321611-0080PR 130-8788
90 3 0.04 MLB-321611-0090PQ 130-8789
120 6 0.015 MLB-321611-0120PW 130-8790
150 2 0.09 MLB-321611-0150PN 130-8791
500 2.5 0.07 MLB-321611-0500PP 130-8792
600 2.5 0.07 MLB-321611-0600PP 130-8793
1200 1 0.2 MLB-321611-1200PL 130-8794
452201
Case Price Each
size Order Code
0603 All Values ®
0805 All Values ®
1206 All Values ®

Ferrite Bead Array MEL KITAGAWA

Features include:

@ Combines 4 single ferrite beads into a 1206 package,
which reduces board space and placement time

@ Wide range of impedance values from 30~1000
ohms

@ Wide operating temperature range -55 to 125 °C

@ Suitable for Re-flow or flow soldering method

TERMINAL ELECTRODE

32,0=0.9,W=0.9 (mm)
Tol: £0.20

Applications include:

@ Filtering between analogue and digital circuits

@ Clock generation circuitry

@ /0 interconnects

@ |solation between RF noisy circuits and logic devices

@ Power supply filtering to prevent RF energy from corrupting the power generation circuitry
High frequency EMI prevention for computers, TV, mobile phone. etc

Insulation Resistance IDC
100MHz (mA) max. Mftrs List No. Order Code
0.40hm 30 350 MLB-3216-0030M4-N2 941-5980
0.40hm 60 250 MLB-3216-0060M4-N2 941-5998
0.80hm 120 150 MLB-3216-0120M4-N2 941-6005
0.80hm 240 150 MLB-3216-0240M4-N2 941-6013
0.80hm 300 150 MLB-3216-0300M4-N2 941-6021
1ohm 470 100 MLB-3216-0470M4-N2 941-6030
1.50hm 600 100 MLB-3216-0600M4-N2 941-6048
1.70hm 1000 50 MLB-3216-1000M4-N2 941-6056
411298
Order Multiple=5 Price Each
Miftrs List No. Order Code
MLB-3216-0030M4-N2 941-5980@
MLB-3216-0060M4-N2 941-5998@
MLB-3216-0120M4-N2 941-6005@
MLB-3216-0240M4-N2 941-6013@
MLB-3216-0300M4-N2 941-6021@
MLB-3216-0470M4-N2 941-6030@
MLB-3216-0600M4-N2 941-6048@
MLB-3216-1000M4-N2 941-6056@

Inductors - Ferrite Inductors & Beads -

Murata
BLM15 Series — 0402 Case Size

tpnovator in Electrondes

@ Miniature ferrite beads for space
saving

@ 0402 case size

@ Wide variety of applications

Operating temperature  -55°C to +125°C

Impedance, typical @ 100MHz Resistance Current Mfts.
Q Q mA List No. Order Code
BLM15 AG Series — General Use
0.05 1000 BLM15AG100SN1D 151-5758
70 0.15 500 BLM15AG700SN1D 151-5763
120 0.25 500 BLM15AG121SN1D 151-5760
220 0.35 300 BLM15AG221SN1D 151-5761
600 0.6 300 BLM15AG601SN1D 151-5762
1000 1 200 BLM15AG102SN1D 151-5759
BLM15 BB Series — High Speed Signal Lines
5 0.08 500 BLM15BB050SN1D 151-5764
10 0.1 300 BLM15BB100SN1D 151-5765
22 0.2 300 BLM15BB220SN1D 151-5768
47 0.35 300 BLM15BB470SN1D 151-5770
75 04 300 BLM15BB750SN1D 151-5771
120 0.55 300 BLM15BB121SN1D 151-5766
0.8 200 BLM15BB221SN1D 151-5769
BLM15 BD Series — High Speed Signal Lines
75 0.2 300 BLM15BD750SN1D 151-5778
120 0.3 300 BLM15BD121SN1D 151-5773
220 0.4 300 BLM15BD221SN1D 151-5775
600 0.65 200 BLM15BD601SN1D 151-5777
1000 0.9 200 BLM15BD102SN1D 151-5772
1800 14 100 BLM15BD182SN1D 151-5774
BLM15 EG Series — GHz Noise
0.095 1500 BLM15EG121SN1D 151-5781
220 0.28 700 BLM15EG221SN1D 151-5782
BLM15 HB Series
120 0.7 300 BLM15HB121SN1D 151-5783
220 1 250 BLM15HB221SN1D 151-5784
BLM15 HD Series — GHz Band High Speed Signal Line
600 0.85 300 BLM15HD601SN1D 151-5787
1000 1.25 250 BLM15HD102SN1D 151-5785
1800 22 200 BLM15HD182SN1D 151-5786
BLM15 HG Series — GHz Band General Use
. 300 BLM15HG601SN1D 151-5789
1000 11 250 BLM15HG102SN1D 151-5788
496195
Price Each
Impedance Order Code
BLM15 AG All Values ®
BLM15 BB All Values ®
BLM15 BD
75 151-5778@
120 151-5773@
220 151-5775@
600 151-5777@
1000 151-5772@
1800 151-5774@
BLM15 EG All Values ®
BLM15 HB All Values ®
BLM15 HD
600 151-5787@
1000 151-5785@
1800 151-5786@
BLM15 HG All Values ®
Order Code
BLM15 Design Kit = 176-0703@

BLM18 Series — 0603 Case Size

@ (0603 case size

Operating temperature

Impedance, typical @ 100MHz Resistance Current
Q Q mA

BLM18 AG Series — General Use

0.18 500

150 0.25 500
220 0.25 500
330 0.3 500
470 0.35 500
470 0.35 500
600 0.38 500
1000 05 400

BLM18 BA Series — High Speed Signal Lines
5 0.2 500
10 0.25 500
22 0.35 500
47 0.55 300
75 0.7 300
0.9 200
BLM18 BB Series — High Speed Signal Lines

10 0.15 500
22 0.25 500
47 0.3 500
60 0.35 200
75 0.35 200
120 0.5 200
140 0.55 200
150 0.55 200
220 0.65 200
470 1 50

BLM18 BD Series — High Speed Signal Lines

@ Compact ferrite beads

@ Wide variety of applications
-55°C to +125°C

Mits.
List No.

BLM18AG121SN1D
BLM18AG151SN1D
BLM18AG221SN1D
BLM18AG331SN1D
BLM18AG471SH1D
BLM18AG471SN1D
BLM18AG601SN1D
BLM18AG102SN1D

BLM18BA050SN1D
BLM18BA100SN1D
BLM18BA220SN1D
BLM18BA470SN1D
BLM18BA750SN1D
BLM18BA121SN1D

BLM18BB100SN1D
BLM18BB220SN1D
BLM18BB470SN1D
BLM18BB600SN1D
BLM18BB750SN1D
BLM18BB121SN1D
BLM18BB141SN1D
BLM18BB151SN1D
BLM18BB221SN1D
BLM18BB471SN1D

Order Code

151-5672
151-5673
151-5674
151-5675
151-5677
151-5678
151-5679
151-5671

151-5680
151-5681
151-5683
151-5684
151-5685
151-5682

151-5687
151-5694
151-5697
151-5699
151-5700
151-5689
151-5691
151-5693
151-5695
151-5698

For free legislation advice visit www.global-legislation.com
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Price Each

Impedance Order Code
120 151-5738@
180 151-5739@
220 151-57400
330 151-5744@
470 151-5745@
TS0 BLM18 KG All Values ®
BLM18 RK All Values ®
BLM18 SG All Values ®
Order Code

BLM18 Design Kit =1 176-0704@

FREE Re-reeling service. Only buy what you need and improve assembly efficiency.
For more information visit local website

BLM18T Series - 0603 Case
D

mnovatorin Electronics

The chip ferrite beads BLM series is designed
to function nearly as a resistor at noise fre-
quencies, which greatly reduces the possibil-
ity of resonance and leaves signal wave forms
undistorted.

The BLM series is effective in circuits without
stable ground lines because the BLM series
does not need a connection to ground.

@ Excellent solder heat resistance

@ Effective in noise suppression in a wide
frequency range (10MHz to several
hundred MHz)

e

<

Impedence Tolerance Resistance ~ Current Current
Q % Q A A Order Code
120 0.25 200 BLM18TG121TN1D 111-5048
220 0.3 200 BLM18TG221TN1D 111-5049
600 0.45 200 BLM18TG601TN1D 111-5050
1000 0.6 100 BLM18TG102TN1D 111-5051
423248
Price Each
Order Code
All Values ®

BLM21 Series — 0805 Case Size

@ Ferrite beads
@ 0805 case size

Operating temperature -55°C to +125°C

Impedance, typical @ 100MHz Resistance Current Mfts.
Q Q mA List No. Order Code
120 0.4 200 BLM18BD121SN1D 151-5702
150 0.4 200 BLM18BD151SN1D 151-5703
220 0.45 200 BLM18BD221SN1D 151-5707
330 0.5 200 BLM18BD331SN1D 151-5710
470 0.55 200 BLM18BD471SN1D 151-5712
600 0.65 200 BLM18BD601SN1D 151-5713
1000 0.85 100 BLM18BD102SN1D 151-5701
1500 1.2 50 BLM18BD152SN1D 151-5704
1800 1.5 50 BLM18BD182SN1D 151-5705
2200 1.5 50 BLM18BD222SN1D 151-5708
2500 1.5 50 BLM18BD252SN1D 151-5709
BLM18 EG Series — GHz Band Low Rdc Type
100 0.045 2000 BLM18EG101TN1D 151-5714
120 0.04 2000 BLM18EG121SN1D 151-5715
220 0.05 2000 BLM18EG221SN1D 151-5716
220 0.15 1000 BLM18EG221TN1D 151-5717
330 0.21 500 BLM18EG331TN1D 151-5719
390 0.3 500 BLM18EG391TN1D 151-5721
470 0.21 500 BLM18EG471SN1D 151-5722
600 0.35 500 BLM18EG601SN1D 151-5723
BLM18 GG Series — High GHz Band General Use
470 13 200 BLM18GG471SN1D 151-5724
BLM18 HB Series — GHz Band High Speed Signal Line
0.5 200 BLM18HB121SN1D 151-5725
220 0.8 100 BLM18HB221SN1D 151-5726
BLM18 HD Series — GHz Band High Speed Signal Lines
470 1.2 100 BLM18HD471SN1D 151-5728
600 15 100 BLM18HD601SN1D 151-5729
1000 1.8 50 BLM18HD102SN1D 151-5727
BLM18 HG Series — GHz Band General Use
1 200 BLM18HG601SN1D 151-5733
1000 1.6 100 BLM18HG102SN1D 151-5730
BLM18 HK Sseries — GHz Band Digital Interface
05 200 BLM18HK331SN1D 151-5735
470 0.7 200 BLM18HK471SN1D 151-5736
600 0.9 100 BLM18HK601SN1D 151-5737
1000 15 50 BLM18HK102SN1D 151-5734
BLM18 PG Series — Power Supplies
30 0.05 1000 BLM18PG300SN1D 151-5741
33 0.025 3000 BLM18PG330SN1D 151-5742
60 0.1 500 BLM18PG600SN1D 151-5746
120 0.05 2000 BLM18PG121SN1D 151-5738
180 0.09 1500 BLM18PG181SN1D 151-5739
220 0.1 1400 BLM18PG221SN1D 151-5740
330 0.15 1200 BLM18PG331SN1D 151-5744
0.2 1000 BLM18PG471SN1D 151-5745
BLM18 KG Series — Power Supplies
26 0.007 6000 BLM18KG260TN1D 178-1087
BLM18 RK Series — Digital Interface
0.3 200 BLM18RK221SN1D 151-5749
470 05 200 BLM18RK471SN1D 151-5750
600 0.6 200 BLM18RK601SN1D 151-5751
1000 0.8 200 BLM18RK102SN1D 151-5747
BLM18 SG Series — Power Supplies
26 0.007 6000 BLM18SG260TN1D 151-5754
70 0.02 4000 BLM18SG700TN1D 151-5757
120 0.025 3000 BLM18SG121TN1D 151-5752
220 0.04 2500 BLM18SG221TN1D 151-5753
330 0.07 1500 BLM18SG331TN1D 151-5756
496260
Price Each
Impedance Order Code
BLM18 AG
120 151-5672@
150 151-5673@
220 151-5674@
330 151-5675@
470 151-5677@
470 151-5678@
600 151-5679@
1000 151-5671@
BLM18 BA All Values ®
BLM18 BB All Values ®
BLM18 BD
120 151-5702@
150 151-5703@
220 151-5707@
330 151-5710@
470 151-5712@
600 151-5713@
1000 151-5701@
1500 151-5704@
1800 151-5705@
2200 151-5708@
2500 151-5709@
BLM18 EG All Values ®
BLM18 GG All Values ®
BLM18 HB All Values ®
BLM18 HD All Values ®
BLM18 HG All Values ®
BLM18 HK All Values ®
BLM18 PG
30 151-5741@
33 151-5742@
60 151-5746@

5

Impedance, typical @ 100MHz  Resistance Current Mfts.
Q Q mA List No. Order Code
BLM21 AG Series — General Use
120 0.15 200 BLM21AG121SN1D  151-5617
150 0.15 200 BLM21AG151SN1D  151-5618
220 0.2 200 BLM21AG221SN1D  151-5619
330 0.25 200 BLM21AG331SN1D  151-5620
470 0.25 200 BLM21AG471SN1D  151-5621
600 0.3 200 BLM21AG601SN1D  151-5622
1000 0.45 200 BLM21AG102SN1D  151-5616
BLM21 BB Series — High Speed Signal Lines
5 0.07 500 BLM21BB050SN1D  151-5623
60 0.2 200 BLM21BB600SN1D  151-5634
75 0.25 200 BLM21BB750SN1D  151-5635
120 0.25 200 BLM21BB121SN1D  151-5624
200 0.35 200 BLM21BB201SH1D  151-5626
200 0.35 200 BLM21BB201SN1D  151-5628
220 0.35 200 BLM21BB221SH1D  151-5629
220 0.35 200 BLM21BB221SN1D  151-5630
330 0.4 200 BLM21BB331SH1D  151-5631
330 0.4 200 BLM21BB331SN1D  151-5632
470 0.45 200 BLM21BB471SN1D  151-5633
BLM21 BD Series — High Speed Signal Lines
120 0.25 200 BLM21BD121SN1D  151-5637
420 0.3 200 BLM21BD421SN1D  151-5651
600 0.35 200 BLM21BD601SN1D ~ 151-5655
1000 0.4 200 BLM21BD102SN1D  151-5636
1500 0.45 200 BLM21BD152SN1D  151-5641
1800 0.5 200 BLM21BD182SN1D  151-5642
2200 0.6 200 BLM21BD222SN1L  151-5644
2200 0.6 200 BLM21BD222TN1D  151-5645
2700 0.8 200 BLM21BD272SHIL  151-5646
0.8 200 BLM21BD272SN1L  151-5647
BLM21 PG Series — Power Supplies
22 0.01 6000 BLM21PG220SH1D  151-5658
22 0.01 6000 BLM21PG220SN1D  151-5659
30 0.015 3000 BLM21PG300SN1D  151-5662
60 0.025 3000 BLM21PG600OSN1D  151-5665
220 0.05 2000 BLM21PG221SH1D  151-5660

For latest prices and stock information, please visit the website at www.elementi14.com
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Inductors - Ferrite Inductors & Beads -

Bead Inductors

H mnovatorin Electronics
Murata - continued mem——
BLM21 Series — 0805 Case Size - continued 7
Impedance, typical @ 100MHz ~ Resistance Current Mfts.
Q Q mA List No. Order Code
220 0.05 2000 BLM21PG221SN1D  151-5661
330 0.09 1500 BLM21PG331SN1D  151-5663 e
BLM21 RK Series — Digital Interface
. 200 BLM21RK601SN1D  151-5670
1000 05 200 BLM21RK102SN1D  151-5666 108-267 108-268 108-269 561-124
Body L=5.0 H=7.5,W=7.1 H=7.5, W=9.0 H=6.5, W=8.3
496319 Body dia.=3.6 ©=35 ©=34 ©=23
Price Each Lead L=20 Lead pitch=5.0 Lead pitch=5.0 Lead pitch=5.0
Impedance Order Code Lead dia.=0.65 Lead dia=0.65 Lead dia.=0.65 Lead dia.=0.6
BLM21 AG @ Ferrite bead inductors available in axial or radial styles, the radial version being availa-
120 151-5617@ ble ywth S|ngle or dogble beaq to provide even more eﬁethe suppression.
150 15156180 @ Typical appllpatlons include high f(equgncy suppression in llo'w |mpeqance circuits, e.g.
220 151-5619@ Mf;[)ower supplies, high speed ampllfle(r; mrct:lts'\,mi:lgh speed digital circuits, clocks. -
rS. range urren rs. range urren
330 151-56208 List No. (Z=50Qmin)  rating List No. (Z=50Qmin)  rating
470 151-5621@ BLOTRN1A1D2B  20MHzto 1000Mhz ~ 7A  BLO2RN2R1M2B  4MHzto 1000MHz ~ 7A
600 151-56220 BLO2RN1R2M2B  20MHzto 1000MHz ~ 7A
1000 151-5616@ 204239
BLM21 BB Order Multiple=10 Price Each
5 151-5623@ Order Code
60 151-5634@ Axial 952-68200
75 151-5635@ Radial (Single) 952-6838@
o 120 151-5624@ Radial (Double) 952-6846@
g 200 151-5626@
73 ;gg 1:}:223: Inductors - Ferrite Inductors & Beads -
< - .
D 220 151-56300 Panasonic
(@) 330 151-5631@ ; Panasonic
o 330 151-5632@ Exc serles ideas for life
3 470 151-5633@ Chip Bead Cores
-8 BLM21 BD @ Effective noise suppression for power
=1 120 151-5637@ lines and high speed signal lines
1] 420 151-5651@ @ Easy pattern layout on PC Board
=1 600 151-5655@ @ For flow soldering and reflow soldering
Cd 1000 151-5636@
1500 151-5641@
1800 151-56420
8 2200 151-5644@ Impedance Impedance  Rated Current  DC Resistance
2200 151-5645@ @ 100MHz (©2)  Tolerance %  Max. (mA) Max. (©) Mftrs. List No. Order Code
2700 151-5646@ 0603 Case Size
- 25 1000 0.07 EXC3BP60OH  129-2700
m 2700 151-5647@ 120 25 500 0.1 EXC3BP121H  129-2698
= BLM21 PG 220 25 200 0.3 EXC3BB221H  129-2696
®) 22 151-5658@ 600 25 100 0.8 EXC3BB6OTH  129-2697
- 22 151-5659@ 1000 25 50 1 EXC3BB102H  129-2695
il 30 151-5662@ 0805 Case Size
— 60 15156650 27 25 4000 0.006 EXCML16A270U  129-2701
C_Q . 39 25 4000 0.008 EXCML20A390U  129-2703
(72} 220 151-56600 1206 Case Size
s 220 151-5661@ 25 25 2000 0.05 EXCCL3216U1  129-2721
1) 330 151-5663@ 68 25 3000 0.012 EXCML32A680U  129-2704
c BLM21 RK 1210 Case Size
o 1000 151-56660 45 25 2000 0.05 EXCCL3225U1  129-2722
© y 1806 Case Size
o) 600 151-56700 91 25 3000 0.016 EXCML45A910H  129-2706
% . 1812 Case Size
L Solid Inductor — Surface Mount 25 2000 0.1 EXCCL4532U1  129-2723
g 452170
@ Solid ferrite inductor, designed to Price Each
reduce spurious oscillations in high m Impedance Order Code
frequency amplifiers. 0603 Case
Size
60 E11129-27000
120 E111129-2698@
Impedance. Q Rated Current DC Resistance 220 EIE129-26960
List No. @ 100MHz (mA) (Q max.) L W H 600 EIT1129-2697@
BLM31AF700SN1L 70 200 05 32 16 1.1 1000 EI1129-2695@
BLM31AJB01SNIL 600 200 1 32 1.6 1.1 0805 Case
BLM41AF151SN1L 150 200 0.7 4516 16 size
BLM41PG60OSNIL 60 6000 0.01 4516 16
BLM41PG750SNIL 75 3000 0.03 45 16 16 21 EI1129-27010
BLM41PF800SN1L 80 1000 0.15 4516 16 39 ET129-2703@
BLM41AF800SN1L 80 500 0.3 45 1.6 1.6 1206 Case
204044 Size
10 Price Each 25 EIT129-2721@
Miftrs. List No. Order Code 68 H2129-2704@
BLM31AF700SN1L  EI952-6854@
BLM31AJ601SNIL  EIT952-6862@
BLM41AF151SNIL  EI1952-6870@
BLM41PG600SNIL  EIF1952-6900@
BLM41PG750SN1L  EIT952-6919@
BLM41PF800SN1L  EI1952-6897@
BLM41AF800SN1L  EITF1952-6889@
@ Compliant . . . ] . -
1164 ROHS A Non-compiiant For free legislation advice visit www.global-legislation.com
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Price Each
Impedance Order Code
1210 Case
Size
45 11 129-27220
1806 Case
Size
91 1 129-2706@
1812 Case
Size
115 11 129-2723@

Inductors - Ferrite Inductors & Beads - TDK
MMZ Series @TD'(

>, w
« $
> o

kY e

0603 Type (0201): H=0.6, W=0.3, L=0.3 1608 Type (0603): H=1.6, W=0.8, L=0.28
1005 Type (0402): H=1.0, W=0.5, L=0.5 2012 Type (0805): H=2.0, W=1.2, L=0.8

@ High reliability due to an entirely monolithic structure

Impedance @ DC Res.
0.4
600 0.4
600 0.4
600 0.4
600 0.4
1000 0.5
1000 0.5
1000 0.5
1500 0.6
2500 0.8
2012 Type (0805 Case Size)
15 0.05
15 0.05
30 0.05
30 0.05
60 0.1
80 0.3
120 0.12
120 0.12
120 0.3
120 0.15
300 0.5
300 0.15
300 0.15
600 0.2
600 0.3
600 0.2
1000 0.3
1000 0.3
1000 0.35
1500 0.4
2000 0.5

Order Multiple=5

500
500
500
500
500
400
400
400
300
200

1500
1500
1500
1500
1000
500
800
800
500
800
400
600
600
500
500
500
500
500
500
500
400

Material
R

Y
Y
B
S
R
Y
S
Y
A

<K <OM<KI<KNVI<KIONIO<KITO<K<<IT<I

Price

MMZ1608R601A
MMZ1608Y601BTA00
MMZ1608Y601CTAHO

MMZ1608B601C

MMZ16085601A

MMZ1608R102A

MMZ1608Y102B

MMZ16085102A

MMZ1608Y152B

MMZ1608A252B

MMZ2012R150A
MMZ2012Y150B
MMZ2012R300A
MMZ2012Y300B
MMZ2012Y600B
MMZ2012D800B
MMZ2012R121A
MMZ2012Y121B
MMZ2012D121B
MMZ2012S121A
MMZ2012D301BTAOC
MMZ2012R301A
MMZ2012Y301B
MMZ2012R601AT000
MMZ20125601AT000
MMZ2012Y601B
MMZ2012R102A
MMZ2012Y102B
MMZ20125102A
MMZ2012Y152BTAOC
MMZ2012Y202B

Each

166-9700
130-1668
130-1669
[T 166-9687
=T 166-9706
166-9694
166-9708
(=11 166-9701
=11 166-9713
[T 166-9684

166-9721
166-9729
166-9723
166-9731
166-9733
= 166-9718
166-9720
166-9728
=0 166-9717
= 166-9726
130-1670
166-9724
166-9732
130-1672
130-1673
166-9735
166-9719
166-9727
=T 166-9725
130-1674
166-9730
451968

@ Closed magnetic circuit structure allows high-density installation while preventing cross- Order Code
talk between circuits 0603 Type Al Values ®
@ Low DC resistance structure of electrode prevents wasteful electric power consumption 1005 Type All Values ®
@ Size standardized for use by automatic assembly equipment - no preferred orientation 1608 Type All Values ®
Material Code |Description 2012 Type All Values ®
R For wide frequency applications calling for broad impedance characteristics
S Standard type that features impedance characteristics similar to those of a ferrite core MPZ Series ,@TDI(A
Y High frequency range type intended for the 100MHz region and above Chip Beads for Power Lines )
D For applications calling for low insertion loss at low frequencies and sharply increasing P @ Multilayer chip impeders for power

impedance at high frequencies

F Inherits the characteristic of our Dmaterial, namely its sharp impedance rise time, and
its impedance peak frequency has been shifted higher into range

&,
A

o

4

supply line applications

1005 Type (0402): H=1.0, W=0.5, L=0.5
1608 Type (0603): H=1.6, W=0.8, L=0.28
2012 Type (0805): H=2.0, W=1.2, L=0.8

@ Miniaturized but parts nonetheless
exhibit low DC resistance and high
current handling capability

@ These products are the best for energy-saving in the
low DC resistance

Material Code |Description

Impedance @ DC Res. Material

100MHz () Max. (©)  Currentrating (mA) Code Mftrs. List No. Order Code
0603 Type (0201 Case Size)

10 0.8 200 F MMZ0603F100C 166-9652
33 1 100 D MMZ0603D330C 166-9651
600 15 100 S MMZ0603S601C 166-9653
1005 Type (0402 Case Size)

10 0.1 500 D MMZ1005D100C 166-9658
22 0.2 400 D MMZ1005D220C 166-9660
33 0.35 400 D MMZ1005D330C 166-9662
33 0.6 200 F MMZ1005F330C = 166-9664
40 0.12 550 Y MMZ1005Y400C D=1 166-9678
47 0.8 100 F MMZ1005F470C 166-9665
56 0.8 100 F MMZ1005F560C = 166-9666
68 0.55 400 D MMZ1005D680C 166-9663
80 0.2 450 B MMZ1005B800C  [TEI 166-9657
80 0.2 500 S MMZ10055800C  [TEI 166-9672
80 0.17 450 Y MMZ1005Y800C DT 166-9683
120 0.75 350 D MMZ1005D121C 166-9659
120 0.25 500 S MMZ10055121C  [T5I 166-9669
120 0.21 400 Y MMZ1005Y121C D51 166-9674
240 12 200 D MMZ1005D241C 166-9661
240 0.4 400 S MMZ10055241C  [TEI 166-9670
240 0.33 300 Y MMZ1005Y241C D5 166-9676
300 0.38 250 Y MMZ1005Y301C D5 166-9677
470 05 250 Y MMZ1005Y471C 166-9681
600 0.85 200 B MMZ1005B601C M= 166-9656
600 0.6 300 S MMZ1005S601C M= 166-9671
600 0.56 250 Y MMZ1005Y601C D= 166-9682
1000 1 200 S MMZ10055102C  [T=M 166-9668
1500 115 100 Y MMZ1005Y152C 166-9675
1500 2 100 A MMZ1005A152E D5 166-9654
1608 Type (0603 Case Size)

15 0. 1500 R MMZ1608R150A 166-9696
15 0.05 1500 Y MMZ1608Y1508 166-9712
30 0.05 1500 R MMZ1608R300A 166-9697
30 0.05 1500 Y MMZ1608Y300B 166-9714
40 0.1 600 S MMZ16085400A  [TEM 166-9705
50 0.3 500 D MMZ1608D500C  [TEI 166-9691
60 0.1 800 R MMZ1608R600A 166-9699
60 0.15 500 Y MMZ1608Y600B 166-9716
80 0.35 500 D MMZ1608D800B  [TEI 166-9693
80 0.15 500 S MMZ1608S800A  [TEI 166-9707
120 0.18 500 R MMZ1608R121A 166-9695
120 0.2 500 Y MMZ1608Y121B 166-9711
120 0.15 600 B MMZ1608B121C  [I= 166-9685
120 0.45 400 D MMZz1608D121B = 166-9688
120 0.2 500 S MMZ1608S121A  [T=M 166-9702
180 0.2 500 S MMZ1608S181A =M 166-9703
240 0.6 300 D MMZ1608D241C  [T=M 166-9689
300 0.25 500 B MMZ1608B301C 166-9686
300 0.25 500 R MMZ1608R301A 166-9698
300 0.3 500 Y MMZ1608Y301B 166-9715
300 0.7 300 D MMZ1608D301B (M 166-9690
300 0.3 500 S MMZ1608S301A  [TEW 166-9704

R [For wide frequency applications calling for broad
impedance characteristics
S Standard type that features impedance characteristics similar
to those of a ferrite core
Y High frequency range type intended for the 100MHz region and above
D For applications calling for low insertion loss at low frequencies and sharply increasing

impedance at high frequencies

Impedance @  DC Res. Material
100MHz (©)  Max. ()  Currentrating (mA)  Code Miftrs. List No. Order Code
1005 Type (0402 Case Size)
10 0.04 2 S MPZ1005S100C 166-9736
60 0.07 1.5 S MPZ1005S600C 166-9739
120 0.09 1.2 S MPZ10055121C 166-9737
1608 Type (0603 Case Size)
30 0.06 1.8 D MPZ1608D300B 166-9741
30 0.01 5 S MPZ1608S300A 166-9744
60 0.1 1.2 D MPZ1608D600B 166-9742
60 0.02 35 S MPZ1608S600A 166-9745
60 0.03 2.3 Y MPZ1608Y600B 166-9750
100 0.15 1 D MPZ1608D101B 166-9740
100 0.03 3 S MPZ1608S101A 166-9743
100 0.04 2 Y MPZ1608Y101B 166-9748
150 0.05 1.8 Y MPZ1608Y151B 166-9749
220 0.05 2 S MPZ1608S221ATAO0  130-1677
390 0.12 1.2 R MPZ1608R391ATAO0  130-1675
0.15 1 S MPZ1608S601A 166-9747
2012 Type (0805 Case Size)
0.01 5 S MPZ2012S300AT000  130-1678
100 0.02 4 S MPZ2012S101A 166-9751
220 0.04 0.04 S MPZ2012S221A 166-9752
330 0.05 2.5 S MPZ2012S331AT000  130-1679
600 0.1 S MPZ2012S601A 166-9753
451975
Order Multiple=5 Price Each
Order Code
1005 Type  All Values ®
1608 Type  All Values ®
2012 Type  All Values ®

I Over 500 000 products available online -

For latest prices and stock information, please visit the website at www.elementi14.com
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Inductors - Ferrite Inductors & Beads - Tyco 0603 Case Size
H Impedance (Q) Rpc (©2) Iy DC max. Miftrs.
EIeCtronlcs @ 100MHz (mA) List No. Order Code
. . . - 15 0.1 500 74279268 163-5680
BMB Series - Ferrite Chip Beads % Tyco Electronics 2 0.05 1000 742792604 163-5701
0805 Case Size 28 0.03 4000 742792603 163-5702
30 0.04 3000 742792609 163-5703
@ Surface mount ferite noise reduc- 33 01 500 742792605 180-0342
. . tion beads 40 0.15 400 74279260 180-0343
v \1 ® 0805 aase size 30 0.03 1000 742792601 180-0354
- 47 0.1 500 742792608 163-5681
: e ® Types Aand L forgeneraluse 60 03 500 74279267 163-5683
0 @ Type B for high frequency to minimise signal wave- 60 0.04 3000 742792602 163-5704
form attenuation 68 0.3 300 742792607 180-0344
@ Type R for low frequency to prevent signal ringing in 80 0.3 200 74279261 163-5684
=08, W=12 =20 digtal cirouts 120 035 200 Tioroeos 180,034
Supplied on 8mm tape (reel=500pcs) 120 6.3 500 74979262 163-5687
Impedance @ DG Res. 80 0.2 200 742792621 180-0347
Type  100MHz (Q) Max. (Q) Current rating (mA) Miftrs. List No. Order Code 180 0.09 1500 742792624 180-0355
A 120 06 200 BMB2A0120AN1 119-3413 180 03 500 742792622 163-5688
A 120 03 300 BMB2A0120AN4 119-3414 220 03 500 74279263 163-5689
A 150 06 200 BMB2A0150AN1 119-3415 240 04 200 742792631 180-0351
A 220 05 200 BMB2A0220AN4 119-3416 300 0.35 200 74279264 163-5685
A 300 1 200 BMB2A0300AN1 119-3418 300 035 300 742792640 180-0348
L 60 0.1 700 BMB2A0060LN2 119-3419 300 0.15 2000 742792641 163-5705
L 300 0.2 400 BMB2A0300LN2 119-3420 470 045 200 742792642 163-5690
L 1000 03 300 BMB2A1000LN2 119-3421 470 0.35 400 742792643 180-0349
B 120 0.4 300 BMB2A0120BN3 119-3422 600 0.2 1000 742792651 163-5706
B 600 05 200 BMB2A0600BN3 119-3423 600 0.65 300 742792653 163-5686
B 1000 07 200 BMB2A1000BN3 119-3424 600 045 200 74279265 163-5691
R 600 05 200 BMB2A0600RS2 119-3425 750 0.35 400 742792656 163-5692
204185 1000 0.6 200 74279266 163-5693
, ) 1000 0.85 100 742792663 180-0352
U Order Multiple=10 Price Each 1100 0.6 300 742792664 180-0353
g Order Code 1200 07 50 74279269 163-5695
1500 07 50 742792691 163-5696
= Type A Al Values @ 1800 08 50 742792602 163-5697
5 TypeLandB Al Values ® 2200 08 50 742792693 163-5698
Type R All Values ® 2500 1 50 742792695 163-5699
9 0603 Price Each
3 FREE Re-reeling service. Only buy what you need and improve assembly efficiency. Order Code
For more information visit local website
o 163-5680@
o " 163-5701@
3 Inductors - Ferrite Inductors & Beads - 16357020
3 Wiirth Elektronik 163-5703@
(7)) . . o =1 180-0342@
SMD Ferrites - EMI Suppression W= [0 180-03430
WE-CBF series WIRTH FETRONK (=T 180-0354@
@ Reliable Ni-Sn electrodes ::g:gz;‘
i -5683@
P - @ Suitable for wave and re-
‘ L flow soldering as well as 163-5704@
] g pasting =7 180-0344@
m ,%, e @ Perfect as data lined filter and for uncou- 163-5684@
(5) o ﬁljnﬁ oftd(ijstributi(;n votltag/(_e\ 0 180-03500
igh rated current up to
- @ Highly extended spectrum ¢ P [T 180-03450
! i ) ) ) - 163-5687@
= These chip bead ferrites can be put directly on the printed circuit board. They offer excellent (oo 1800347
ﬁ)" anti-EMI properties and low DC-resistance. Placed very close next to the interference source -03470
P even with smallest size 0402, maximal impedances at 660 W can be reached. =T 180-0355@
. 163-5688@
402 iz
P " lCas: . e(Q) Ri(@ DO Mt 15351840
mpedance DC N max. Is.
‘é’ @ 100MHz (mA) List No. Order Code =M 180-0351@
o] 10 0.05 500 742792701 180-0338 163-5685@
Q 20 0.2 300 74279273 163-5672 =5 180-0348@
30 0.25 300 74279274 180-0339 g
- 10 03 300 74279270 163-5673 163-57050
» 60 035 300 74279276 163-5674 163-56900
o 70 0.35 300 74279277 163-5675 =1 180-0349@
S 120 0.4 300 74279271 163-5676 163-5706@
220 0.35 300 742792780 180-0340
240 07 200 74279278 163-5677 163-5686@
300 0.8 200 74279272 163-5678 163-5691@
600 1 200 74279279 163-5679 163-56920
1000 15 200 742792796 180-0341 163-56930
0402 Price Each =1 180-03520
Order Code [T=T1 180-0353@
= 180-0338@ 163-5695@
163-5672@ 163-5696@
=W 180-03390 163-5697@
163-5673@ 163-5698@
163-5674@ 163-5699@
163-56750 0805 Case Size
16356760 Impedance () Roc (©) Iy DC max. Mftrs
e N . -
[T 180-03400 @ 100MHz (mA) List No. Order Code
163-5677@ 5 0.07 700 742792005 180-0356
163-5678@ 10 0.03 3000 742792011 163-5727
g 1 0.15 600 7427920 163-5707
163-56790 22 0.008 6000 742792021 163-5728
(=T 180-0341@ 30 0.025 3000 74279206 163-5729
32 0.15 500 74279201 163-5708
33 0.008 4000 742792012 180-0367
40 0.15 500 74279208 163-5709
60 0.025 3000 742792063 163-5730
75 0.2 300 742792064 163-5710
80 0.2 500 742792062 180-0359
100 0.15 1000 74279207 163-5731
120 0.03 3000 742792023 163-5732

1166 ROHS £ Nonsompiiant For free legislation advice visit www.global-legislation.com
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Impedance () Roc (€2) Iy DC max. Mftrs. Impedance () Roc (©2) Iy DC max. Miftrs.
@ 100MHz (mA) List No. Order Code @ 100MHz (mA) List No. Order Code
120 0.1 500 74279202 163-5711 600 03 500 742792133 180-0370
150 0.25 300 74279203 163-5713 600 0.07 2500 742792118 180-0374
220 03 300 742792034 163-5714 700 0.65 200 74279219 163-5747
220 0.05 2000 742792022 163-5733 1000 045 200 74279214 163-5749
240 0.4 200 742792038 180-0361 1000 03 1000 742792141 163-5759
300 03 300 742792035 163-5715 :
300 03 200 742792036 163-5718 1206 Price Each
300 0.05 3000 742792031 163-5734 Order Code
330 0.08 2000 742792037 180-0368 =0 180-03720
400 03 300 742792032 180-0362 163.57520
600 03 500 7427920415 180-0363
600 05 200 742792042 163-5716 =1 180-0373@
600 0.65 200 742792043 163-5717 163-5739@
600 035 200 74279204 163-5719 y
600 0.4 200 742792041 163-5720 16357530
600 0.15 2000 742792040 163-5735 163-57400
750 03 200 742792045 180-0357 163-57410
1000 0.45 200 74279205 163-5721 163-5754@
1000 03 1000 742792096 163-5737
1200 0.55 200 74279209 163-5722 163-57420
1500 0.55 200 742792091 163-5723 163-5755@
1500 03 1000 742792097 163-5738 163-5743@
1800 0.4 200 742792090 163-5725 ¥
2000 0.6 200 742792092 180-0364 163-57519
2200 0.6 200 742792093 163-5726 163-57440
2200 05 200 742792094 180-0365 163-5756@
2700 0.6 200 742792095 180-0366 163-57450
0805 Price Each 163-5757@
Order Code 163-5758@
180-0356@ 163-5746@
163-5727@ =1 180-0369@
163-5707@ =1 180-0370@ g
163-57280 [ 180-0374@ 7
163-5729@ 163-5747@ (3
163-5708@ 163-5749@ é
=1 180-0367@ 163-5759@ o
163-57000 1210 Case Size °
163-57300 Impedance (€2) Roc () Iy DC max. Miftrs. 3
163-57100 @ 100MHz (mA) List No. Order Code ©
=1 180-0359@ 32 03 400 74279230 163-5760 o
163-57310 60 03 400 74279231 163-5762 3
163.5732 90 03 400 7427923 163-5763 S
-57320 30 0.05 3000 742792310 163-5764 =L
163-5711@ 65 0.03 3000 742792312 163-5765 (7]
163-5713@ 1210 Price Each
163-5714@ Order Code
163-57330 163-57600
[0 180-0361@ 16357528
163-5715@ 163-57630
163-57180 163-57640 m
163-5734@ 163-57650 =
=1 180-0368@
=1 180-03620 1806 Case Size p
=T 180-0363@ Impedance (2) Roc () Iy DC max. Mftrs. M
X @ 100MHz (mA) List No. Order Code —
163-5716@ 60 03 400 7427924 163-5766 D
163-5717@ 80 03 400 74279241 163-5767 @
163-5719@ 150 05 200 74279242 163-5768
163-57200 60 0.01 6000 742792410 163-5769 Q0
75 0.025 3000 74279243 163-5770
163-5735@ 80 0.04 3000 742792411 163-5771 CCD
= 180-0357@ 110 0.035 4000 74279245 163-5772 o
163-5721@ 850 0.1 1500 74279244 163-5774 No}
163-5737@ 1806 Price Each o}
163-57220 Order Code A
163-5723@ 163-57660 o
163-5738@ 163-5767@ =
163-5725@ 163-5768@
=1 180-0364@ 163-5769@
163-5726@ 163-5770@
[T 180-0365@ 163-5771@
= 180-0366@ 163-57720@
1206 Case Size 163-5774@
Impedance (€2) Roc () Iy DC max. Mitrs. 1812 Case Size
@ 100MHz (mA) List No. Order Code Impedance () Rog () 1, DC max. Mitrs.
19 0.04 3000 742792110 180-0372 !
@ 100MHz (mA) List No. Order Code
26 0.04 3000 742792111 163-5752
120 03 300 7427925 163-5775
31 0.04 3000 742792112 180-0373
70 03 300 74279250 163-5776
32 0.2 500 7427921 163-5739
70 0.03 6000 742792510 163-5777
50 0.025 3000 742792114 163-5753
120 0.05 3000 742792511 163-5778
60 0.2 500 7427922 163-5740
530 0.05 3000 742792515 163-5779
70 03 300 742792151 163-5741
600 0.04 3000 742792514 163-5780
8 003 3000 74279215 163-6754 680 0.035 4000 74279252 163-5781
90 03 300 74279211 163-5742 :
120 0.03 3000 742792113 163-5755
150 03 300 74279212 163-5743
200 05 200 74279216 163-5751
220 0.3 300 742792122 163-5744
300 0.06 3000 742792121 163-5756
470 03 200 742792124 163-5745
500 0.06 2500 742792116 163-5757
600 0.1 2000 74279218 163-5758
600 03 200 74279213 163-5746
600 03 200 742792131 180-0369

For latest prices and stock information, please visit the website at www.elementi14.com 1167
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Over 500,000 products with real-time stock availability

LT,

Inductors - Ferrite Inductors & Beads -

Wiirth Elektronik - continued

SMD Ferrites - EMI Suppression - continued
WE-CBF series - continued
520871
1812 Price Each

Order Code

163-5775@

163-5776@

163-5777@

163-5778@

163-5779@

163-5780@

163-5781@

Ferrite Bead NI —~
WE-CBF HF Series WE-

Operating temperature  -55°C to 125°C

Impedance, typical @ 100MHz ~ Resistance Current Mfts.
Q

Q mA List No.  Order Code

0402
220 380 mohm 500 742843122 174-8571
600 1.6 100 742841160 174-8572
1000 18 50 742841210 174-8573

0603
180 550 mohm 200 742861118 174-8574
220 250 mohm 600 742863122 174-8575
470 320 mohm 500 742863147 174-8576
600 1 200 742861160 174-8577
600 15 100 742862160 174-8578
600 350 mohm 500 742863160 174-8581
1000 1.8 50 742861210 174-8582

544517
Price Each
Order Code

0402 All Values ®
0603 All Values ®

SMD Noise Suppressor NI
WE-CNSW Series '40wwm£m
@ High common-mode noise
‘ suppession at high frequency
@ Small influence for high

speed signals through wind-
ing symmetry

@ For USB 2.0, Firewire/IEEE 1394, LVDS,
High speed data lines, common Mode Filters

oy

Impedance Voltage Rpe max Current Mftrs.

@ 100MHz () rating (V) Q) rating (mA) List No. Order Code
90 50 0.3 370 744231091 163-6469
180 50 0.35 0.33 744231181 163-6471
260 50 0.4 0.3 744231261 163-6472
370 50 0.45 0.28 744231371 163-6473
90 50 0.3 370 744232090 163-6474
160 50 0.4 340 744232161 163-6475
260 50 0.5 310 744232261 163-6476
600 50 0.8 260 744232601 163-6477
2.2 50 1.2 0.4 744232222 163-6481

523300

Impedance Price Each

@ 100MHz (©2)  Order Code

90 EI1163-6469@

180 E1163-64710@

260 E1163-64720

370 EIT1163-6473@

90 E11163-6474@

160 E1163-6475@

260 EIT1163-6476@

600 E11163-6477@

2.2 E1163-64810

5-Hole Ferrite Beads
WE-SUKW Series

W=

'WIIRTH ELEKTRONIK

s i

F

i” Metallisierung
) %% J

=

@ Maximum current up to 5 Amp

@ Low DC resistance with 3 mQ

@ Impedances up to 400Q

@ For SMD construction for easy installation on the PCB

@ Protection against radio frequency interferences of components on PCBS$ of PC$, text
processing and other digital devices

Impedance (Q2) Dimensions (mm) Mftrs.
C

@?25MHz @ 100MHz A D E F List No. Order Code
272 416 5 46 55 2 8 05 7427511 163-5782
425 580 465 5 85 2 1 05 7427512 163-5783
520957
Price Each
Order Code
163-5782@
163-5783@

Mulitline Ferrite
WE-MLS Series, EMI Suppression

@ Filter for common mode or differential mode
@ High impedance common mode inductor with 2x2 win. made by PCB line connection
@ High rated current with typ. 4 A
@ Broadband filtering because of the NiZn- ferrite core
@ RF-common mode inductor for 2, 3 or 4 lines in one component
@ Perfect suitable for EMC-absorption of common or differential mode
@ For high-current DC output filters of power supplies e.g. battery chargers, industrial
power supplies
Impedance (Q) Dimensions (mm) Mftrs.

@25MHz @ 100MHz A B C D E F List No. Order Code
212 264 762 508 10 58 254 254 74273001 163-5786
209 249 1088 549 10 319 254 254 74273002 163-5787
208 248 1.2 112 8 35 254 254 742730022  163-5788

521028
Price Each
Order Code
3 line 163-5786@
4 line 163-5787@
4 line 163-5788@
Inductors - Axial - Epcos
. A
B78108S Series — RF Inductors —
EPCOS
@) —
L=9.2, Dia=4.0 max Lead Length=25, Dia =0.63
@ Ferrite drum cored inductors with flame retardant encapsulation
Ly Tol f, fa Rinax fos  Mitrs

Iy(mA)  (uH) (%) (MHz) Q. (MHz) (Q) (MHz)  List No. Order Code

1200 1 +101 55 0.0796 0.16 205  B78108S1102K 608-427

1000 22 101 55 7.96 0.25 140 B78108S1222K 608-440

900 33 101 60 7.96 0.29 115 B78108S1332K 608-452

820 47 101 60 7.96 0.34 95 B7810851472K 608-464

780 56 101 60 7.96 0.38 85 B7810851562K 509-929

680 10 +1001 70 252 0.49 35 B7810851103K 608-488

610 15 +1001 60 252 0.6 20 B7810851153K 608-506

560 22 +10 01 55 252 0.74 13 B7810851223K 511-614

500 33 +1001 55 2.52 0.92 9 B7810851333K 608-518

470 39 410 0.1 50 252 1.02 8 B7810851393K 511-626

450 47 45 0.1 45 252 1.1 7.5  B7810851473J 608-520

410 68 45 0.1 40 252 1.35 6.5  B7810851683J 608-531

390 82 5 01 35 252 1.54 6 B7810851823J 511-638

370 100 45 0.1 70 0796 1.7 5 B7810851104J 608-543

300 120 45 0.1 70 0796 24 4.5 B7810851124J 608-555

280 150 45 0.1 70 0796 2.8 4.2 B7810851154J 608-567

250 220 5 041 70 079 33 3.7 B7810851224J 511-651

190 330 45 0.1 70 0796 6.4 27 B7810851334J 608-579

For free legislation advice visit www.global-legislation.com
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Ly Tol f, fq Rinax fres Mftrs Inductance Price Each
INmA)  (uH) (%) (MH2) Qpn, (MHz) (Q) (MHz)  List No. Order Code WH Order Code
170 470 #5 01 70 079 7.9 22 B7810851474J 608-580 a0 506-9300
150 680 +5 01 55 0796 10 19  B7810851684J 608-592
130 1000 +5 0.1 55 0252 14 16  B7810851105J 608-609 27 508-287@
80 2200 45 0.1 40 0252 347 11 B7810851225J 608-622 50 508-226@
62 3300 +5 01 40 0252 595 09  B7810851335J 608-634 150 508-3200
55 4700 45 01 35 0252 78 07  B7810851475J 608-646
a0t 14 506-5520
Price Each 23 508-251@
6 506-448@
Inductance pH Order Code % 506-016@
1.0uH to 39uH All Values ® 3 506-564@
47uH to 820uH All Values ® 5 506-8860
1000uH to 4700uH  All Values ® 5201300
A 10 506-5400
B82144 Series — RF Inductors o 2 508-317@
EPCOS 1 508-2400
an 2 508-2750
<mn Body L=14.8 max dia.=5.2 max N
= . A
Lead dia.=0.63 B82500 Series — Low Current A~
@ Ferrite drum core RF inductors with flame retardant lacquer coating EPCOS
IEC climatic category 55/125/56
Ly Tol f, fq Rmax  Trs  Mftrs
IymA)  (uH) (%) (MHZ) Qm, (MHz) Q@  (MHz) ListNo. Order Code
2200 1 +101 40 7.96  0.08 200 B82144A2102K 513-532
1600 47 £101 40 79 016 120 B82144A2472K  515-036 @ Ferrite cored multilayer wound @ Voltage rating 250V ac/dc
1400 10 +1001 60 252 022 60 B82144A2103K 515-565 Inductors ® IEC climatic category 55/125/126
1100 22 #1001 50 252 035 12 B82144A2223K 516-533 gory :
800 47 4501 40 252 05 5 B82144A2473J 516-545 Ly v fes Ry Body Dimensions o)
600 100 +5 01 50 0796 07 35 B82144A2104J 516-570 wH A MH) (@) Dia. L Miftrs. List No. Order Code [V
400 220 +501 50 0796 16 24 B82144A2224J 516-995 3000 02 18 20 10 32 B82500CA2 504-749 (7]
280 470 501 40 0796 25 1.5 BB2144A2474) 517-070 820 05 3 25 10 32 B82500CA5 976-441 2
200 1000 4501 60 0252 38 1.2 BB2144A2105J 517-896 330 1 42 06 10 32 B82500CA8 976-453 <
120 2200 4501 60 0252 9 0.8 B82144A2225) 517-902 120 2 58 015 10 32 B82500CA10 976-465 (1)
20 4700 +5 01 60 0252 20 0.5 BB2144A2475) 517-914 204150 (o)
50 10000 +5 0.01 50 0.0796 42  0.35 B82144A2106J 517-926 Price Each °
40 22000 +50.01 50 0.0796 120 0.26 B82144A2226) 517-938 Order ¢ 3
20 100000 +5 1 40 00796 360 0.12 B82144A2107J 518-300 rder Code
204141 All Values ® 'g
Order Multiple=5 Price Each . =]
. . A
Inductance uH Order Code B82111E Series — Medium Current A L
1 513-5320 EPCOS 3
4.7 515-036@
10 515-565@
22 516-533@
7 516-5450 8
100 516-5700 @ Single layer winding on ferrite core with ~ @ Approved to VDE 565-2
220 516-995@ insulation sleeving @ Tolerance +20%
470 517-0700 Voltage rating 500 V ac/dc IEC climatic category 55/125/126 m
1000 517-896@ Ly W fes Ry Body Dimensions =
2200 517-902@ (MH)  (A) (MHz) Q) Dia. L Mftrs. List No. Order Code p
4700 517-914@ 470 03 25 6.5 6 26 B82111EC27 975-4121
10000 517-9260 220 05 32 26 6.5 26 B82111EC26 975-4130 iy
100 1 55 0.65 6.5 26 B82111EC25 975-2102 =
22000 517-938@ 56 15 70 03 6.5 %  B82111EC24 975-3346 @
100000 518-3000 40 29 018 7 26 B82111EC23 975-3354 %)
22 3 110 007 7 26 B82111EC22 975-3362 o)
. A 12 4 140 004 7 26 B82111EC21 975-3370
B82130 Series — RF Inductors A~ 7 6 180  0.02 75 2 B82111EC20 975-3389 2
EPcos 204081 c
©
[ i) Price Each -Q
Order Code
. =
All Values ® on
@ Single layer winding on a carbonyl iron core with insulating sleeve . A g
@ Approved to VDE 565-2 B82111B Series — up to 10A A~
Voltage rating 500Vac/dc Tolerance +20% Epcos
IEC Climatic category 55/125/56
Ly Tol fiL Fres  Dimensions Mftrs
(uH) (%) (MHz) Qp, (MHz) Dia. L List No. Order Code
80 015 01 11 22 5 x 14 B82131A5151M 506-930
27 04 01 2 40 5 x 14 B82131A5401M 508-287 ) )
50 04 01 3 37 55 x 19 B82132A5401M 508-226 @ Wound inductor on a ferrite core @ Approved to VDE 565-2
150 04 041 35 18 75 x 29 B82134A5401M 508-329 Voltage Rating 500V ac/dc IEC climatic category 55/125/56
14 07 01 076 53 5 x 14 B82131A5701M 506-552 Tolerance +20%
23 07 01 073 55 55 x 19 B82132A5701M 508-251 L Lo R Body Dimensions
. N N ty|
S1 g MW sk mmem e b ot 85" s ste orue
PO 1 09 113 5 % 14 B82131A5202M 506-564 B82111BC14 17 2 100 0063 7 24 B82111BC14 975-2196
6 2 1 041 108 55 x 19 B82132A5202M 506.886 B82111BC13 8 3 145 0025 7 24 B82111BC13 975-2218
5 3 1 0038 147 5 % 14 B82131A5302M 524130 B82111BC20 20 3 125 0054 6 29 B82111BC20 975-2153
10 3 1 0077 69 75 x 24 B82133A5302M 506.540 B82111BC24 25 3 85 0046 85 34 B82111BC24 975-2110
2 3 01 008 75 75 x o B82134A5302M 508317 B82111BC18 11 4 150 002 65 29 B82111BC18 975-2188
1 4 1 0015 199 S x 14 B82131A5402M 508-240 B82111BC23 15 4 120 0024 85 34 B82111BC23 975-2137
9 4 1 002 186 55 x 19 B82132A5402M 508-275 B82111BC11 4 6 205 0014 75 24 B82111BC11 975-2200
: : B82111BC17 6 6 200 0.01 7 29 B82111BC17 975-2170
204140 B82111BC22 9 6 150 0012 9 34 B82111BC22 975-2161
B82111BC16 3 9 220 0006 75 29 B82111BC16 975-4113
B82111BC21 5 10 175 0005 95 34 B82111BC21 975-2129

For latest prices and stock information, please visit the website at www.elementi14.com 1169
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Inductors - Axial - Epcos - continued
B82111B Series — up to 10A - continued

204151

Inductance Price Each
uH Order Code
17 975-2196@
8 975-2218@
20 975-2153@
25 975-21100
1 975-2188@
15 975-2137@
4 975-22000
6 975-2170@
9 975-2161@
3 975-4113@
5 975-2129@

ctors - Axial - Tyco Electronics

€30 Series — 0.25 Watt Z Tyco Electronics

ok

Body L=7.0 max., Dia.=2.8 max.
Lead length=25.0 min, Lead dia.=0.6
@ Popular range of miniature RF inductors encapsulated in a flame retardant resin sleeve
providing protection against extremes of temperature, mechanical vibration and abra-
sion
@ Tolerance +10%
Body Colour: Yellow

Max. dc Max dc Test. Self Res
Inductance Res Q Current(mA) Qfactor  Frequency Frequency Order Code
uH 20°C ° Min MHz MHz
0.1 0.08 1240 35 25 625 117-3894
0.12 0.09 1240 35 25 625 117-4250
0.15 0.1 1240 35 25 625 117-4251
0.18 0.12 1240 35 25 625 117-4252
0.22 0.14 940 33 25 470 117-3895
0.27 0.16 940 33 25 430 117-4254
0.33 0.22 750 30 25 380 117-3896
0.47 0.35 590 30 25 310 117-3897
0.56 0.5 590 30 25 800 117-4256
0.68 0.6 540 28 25 275 117-4257
0.82 0.85 380 28 25 230 117-3898
1 1 350 25 25 210 117-3860
15 0.22 895 28 7.9 140 117-4258
22 0.4 550 30 7.9 105 117-3861
2.7 0.55 470 37 7.9 92 117-3899
33 0.85 380 45 79 83 117-3862
3.9 1 380 45 7.8 80 117-4259
4.7 1.2 320 45 7.9 69 117-3863
5.6 1.8 260 50 79 60 117-3901
6.8 2 260 50 7.9 60 117-4260
8.2 27 215 55 79 50 117-3902
10 3.7 180 55 79 46 117-3864
15 2.8 210 45 25 32 117-3903
22 3.3 195 50 25 23 117-3865
33 3.4 190 45 25 20 117-3866
47 4.5 165 45 25 17 117-3867
56 5.2 148 45 25 15 117-3869
68 6.7 148 50 25 15 117-4262
100 8 124 50 25 i 117-3871
150 15 91 30 0.79 9 117-3872
220 21 7 30 0.79 7.5 117-3873
330 28 66 30 0.79 6 117-3875
470 42 54 30 0.79 5.1 117-3876
820 65 43 30 0.79 3.2 117-3905
1000 72 4 30 0.79 29 117-3878
204269
Order Multiple=5 Price Each
Inductance uH Order Code
0.1uH to 100uH All Values ®
150uH to 1000uH All Values ®
FREE technical support
Our trained engineers are here to help!
@ See inside front cover
@ See inside front cover
«Av» www.element14.com
O

Inductors - Radial - Multicomp

PCB Mounting multicomp

925-3556 8.0 max. 3.5 max.

Differential Mode —

@ :

926-5783
Common Mode

9.5 max,

5
Ju

9.0:0.

48-58
7.5max. % Circuit diagram
§ -
% E L) = - Tl ﬂ
© (T o
5 Jﬂu 5 | | (
< H f0.6,
@ | ) ‘ 5.08

|2.5‘_¥L0.3

@ A range of compact data line filters employing a high performance toroidal core
@ These common mode and differential mode chokes have a plastic carrier for ease of
PCB mounting.

Voltage rating 50V
Operating temperature

Current rating 500mA
Differential mode chokes ~ 25°C to +85°C
Common mode chokes 25°Cto +70°C

Inductance Inductance Resistance
@ 1kHzuH Tolerance % mQ Order Code
Differential Mode
5.6 +50 <25 925-3556
20 +35 <35 925-3564
56 +35 <0.06 925-3548
Common Mode
40 +35 40 926-5783
80 +35 55 926-5791
204017
Price Each
Inductance pH Order Code
Differential Mode
5.6 925-3556@
20 925-3564@
56 925-3548@
Common Mode
40 926-5783@
80 926-5791@
Common Mode - Low Current mutticomp
17max. 11max. !Bmax, 16max.
| q W
\
00.6 = [
g 13105
8+05 ¥ 7405
SU9V Series SU10V Series

@ A range of compact high inductance common mode chokes to provide excellent atten-
uation of RFI.

@ Suitable for filtering of power supply rails and use in audio/communication equipment

Voltage rating 250V ac/dc  Operating temperture -25°C to +80°C (SU10V = +65°C)

Frequency range 0.1t0 10MHz  Inductance measured at  1kHz @20°C

Insulation resistance  100M<2 at 500

Current Rating Inductance DC resistance
(A) (mH) min. (©/line) Miftrs. List No. Order Code
0.1A 10 8 SU9V-01100 926-5813
0.5A 2 1 SU9V-05020 926-5821
0.7A 1 0.6 SU9V-07010 926-5830
1A 0.5 0.3 SU9V-10005 926-5848
0.5A 5 15 SU10V-05050 926-5856
1.5A 1 0.2 SU10V-15010 926-5864
2A 0.6 0.15 SU10V-20006 926-5872
204082
Price Each
Current Rating Order Code
SU9V Series
0.1A 926-5813@
0.5A 926-5821@
0.7A 926-58300
1A 926-5848@
SU10V Series
0.5A 926-5856@
1.5A 926-5864@
2A 926-58720

@ Compliant

For free legislation advice visit www.global-legislation.com
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PCB Mounting — 3A multicomp Inductance Price Each
s mH Order Code
I r2smax
88 121-9118@
33 121-9123@
27 121-9126@
; 15 121-9127@
; 10 121-9123@
m |« soas 6.8 121-9129@
33 121-9130@
@ Common mode chokes wound on a high performance ferrite core suitable for the atten- A
uation of common mode noise in switch mode power supplies, AC adaptors, micropro- Current Compensated —
cessor systems etc Twin Coil EPCOS
Operating temperture ~ -25°C to +80°C  Voltage Rating 150V dc o
Insulation resistance ~ <10MQ Test Voltage ~ 600Vdc (2 seconds between lines) @ Current compensated, ferrite ring core chokes
204065 @ (ase flame retardant to UL94V-0
Price Each @® Approved to VDE 565-2
Order Code Voltage rating 250V ac
926-5805@ IEC climatic category 40/125/56
| tors - Radial - Epcos
. A
382732/3F Series — , Case Style A Case Style B
Power Line Chokes EPCOS o !
g Z I = ) 5
@ Current-compensated double choke s SE = i n‘—é 8
@ Closed magnetic circuit with frame construction ? g 5 ) E :J‘_'Qf o
@ 4-section winding with direct winding of the core L o [: T
@ Excellent differential-mode suppression 13300 «-|125=ozL 25405 —m{125 g ok g
@ High pulse-handling capability 22,3max  re— —e161max tw— 7
@ Tolerance = +30%, -50% (7]
i L Case Style C Case Style D E
I =— R ‘ ®
Resistance  Dimensions .\]‘— B T L= r 0
Inductance(mH)  Current (A) Typical(Q) H W D Mftrs. List No. Order Code Z‘ R —— = X L mi 5 o
=y £ H o E
B82732F Series } = 2 | H &3 3
10 1.6 029 135245 145 BB2732F2162B001  164-4856 4! m S w T
15 13 043 135245 145 BB2732F2132B001  164-4855 = 30500 A 4= | K l -8
27 09 077 135245 145 B8B2732F2901B001  164-4861 g 40 3
47 07 126 135 245 145 B82732F2701B001  164-4859 2 T PP v— o®
68 06 197 135 245 145 B82732F2601B001  164-4858 S 3
: R typ Dimensions Pin Spacing  Mftrs
B82733F Series ) (7]
23 0188 14 265248 B82733F2232B001  164-4870 LH(mH) IN() (m) H W D x y Lstho. Order Code
15 1.9 0279 14 265248 B82733F2192B001  164-4869 Vertical
21 1.4 044 14 265248 B82733F2142B001  164-4868 39 04 2000 203 132 182 10 15 BB2721K2401N20 121-9099
39 1.2 0696 14 265248 B82733F2122B001  164-4867 10 07 600 203 132 182 10 15 B82721K2701N20 121-9100
41 11 0.804 14 265248 B82733F2112B001  164-4866 6.8 12 280 203 132 182 10 15 B82721K2122N20 121-9097
68 09 11 14 265248 B82733F2901B00T  164-4872 0.4 36 35 203 132 182 10 15 B82721K2362N1 121-9098
528662 Vertical
Inductance Price Each 10 1 480 254 161 233 125 10 B82722J2102N1 121-9101 m
mH Order Code 2.2 2 130 254 161 233 125 10 B82722J2202N1 121-9102 =
1.2 3 56 254 161 233 125 10 B82722J2302N1 121-9103 o
B82732F Series Vertical 3
10 164-4856@ 27 1 750 305 186 28 15 125 B82723J2102N1 121-9104 i
15 164-48550 56 2 160 305 186 28 15 125 B82723J2202N1 121-9105 =
”7 16048610 \21'71' | 4 60 305 186 28 15  12.5 BB2723J2402N1 121-9106 g
ertica
47 164-45590 27 14 500 332 185 313 15 125 B82724J2142N1 121-9112 o
68 164-4858@ 3.3 4 66 332 185 313 15 125 B82724J2402N1 121-9114
B82733F Series Horizontal CCD
10 164-48700 1.8 6 23 250 331 326 20 30 B82724B2602N1 121-9109 S
18 2 350 250 440 424 20 30 B82725A2202N1 121-9116 S
15 164-4869@ 2.7 8 22 250 440 424 20 30 BB2725A2802N1 1219117 =
27 164-4863@ 1.8 10 14 250 440 424 20 30 B82725A2103N1 121-9115 g
39 164-4867@ 204075 17
47 164-4866@ Inductance Price Each (@]
68 164-48720 mH  Order Code =
A Vertical
Common Mode - D Core - Vertical —~ 39 121-9099@
EPCOS 10 121-9100@
6.8 121-9097@
[ Common mode chokes with vertical core for reduced PCB 0.4 121-9098@
footprint Vertical
@ 4 section polycarbonate coil former flame retardant to ertica
UL94V-0 10 121-9101@
@ Suitable for attenuation of RFI in switch mode power sup- 22 121-9102@
plies in audio and computer equipment 1.2 121-9103@
Vertical
Voltage Rating 250V ac/dc IEC climatic category 40/125/56 27 121-9104@
Li I Ry Dimensions 5.6 121-9105@
(mH) (A) (MQ) H w D Miftrs. List No. Order Code 2.7 121-9106@
88 04 2400 20 205 15 B82731M2401A30 121-9118 Vertical
33 22 110 23 24 16 B82732R2222B30 121-9123
27 17 320 31 325 2 B82734R2172B30 121-9126 27 1219112
15 23 185 31 325 21 B82734R2232B30 121-9127 33 121-9114@
10 26 130 31 325 21 B82734R2262B30 121-9128 Horizontal
68 32 8 31 325 21 B82734R2322B30 121-9129
33 46 46 3 35 2 B82734R2462B30 121-9130 1.8 121-9109@
204118 18 121-9116@

2.7 121-9117@
1.8 121-9115@

For latest prices and stock information, please visit the website at www.elementi14.com 1171
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Inductors - Radial - Panasonic oror o Price Each
. rder Code
High Power Series - ELC09 Panasonic Al Values ®
@ High power fixed inductors for line noise filtering -
@ Compact size due to high permeability and high flux density ELC11 Series Panasonic
ferrite cores
@ Wide inductance range [ J High power fixed iqductors for line noise filtering
@ Applications include TV, VCR, PCs, Audio, Fax machines etc. @ Shielded construction
@ Compact size due to high permeability and high flux density ferrite
. . cores
Es;%hfeﬁgggiz%B L;a% 3:':11‘3 Fixing pitch=>5.0 @ Applications include TV, VCR, PCs, Audio, Fax machines etc.
Inductance Tolerance Max. DC Current DC resistance : .
o e lemt  emun  wmmuw oo
2.2 +20 35 0.012 ELCO9D2R2F 809-4810 gn=22 U Ting e ’
33 +20 3.2 0.015 ELCO9D3R3F 809-4861 Inductance Tolerance  Max. DC Current  DC resistance
39 +20 3.1 0.016 ELCO9D3R9F  809-4870 (uH) % @20°C (A) @20°C(Q)  Miftrs. List No. Order Gode
47 +20 3 0.018 ELCO9D4R7F 809-4942 2.2 + 20% 5.3 0.013 ELC11D2R2F  [IMEW 174-9087
6.8 +20 28 0.021 ELCO9D6R8F 809-4985 2.7 + 20% 5.1 0.014 ELC11D2R7F  [IEW 174-9088
8.2 +20 2.6 0.024 ELCO9D8R2F 809-5035 3.3 + 20% 4.9 0.015 ELC11D3R3F  [MEM 174-9089
10 +20 25 0.027 ELCO9D100F 809-4756 3.9 + 20% 4.8 0.016 ELC11D3ROF  [MEM 174-9090
15 +20 2.1 0.035 ELCO9D150F 809-4799 4.7 + 20% 4.7 0.018 ELC11D4R7F  [IEW 174-9091
22 +10 1.8 0.051 ELC09D220F 809-4829 5.6 + 20% 4.6 0.02 ELC11D5R6F  [MEM 174-9093
27 +10 1.6 0.058 ELC09D270F 809-4853 6.8 + 20% 4.4 0.022 ELC11D6R8F  [MEW 174-9094
33 +10 1.4 0.081 ELCO9D330F 809-4888 8.2 + 20% 3.9 0.024 ELC11D8R2F  [MEW 174-9095
47 +10 1.2 0.11 ELCO9D470F 809-4950 10 + 20% 35 0.029 ELC11D100F  [TEW 174-9096
68 +10 1 0.14 ELC09DB8OF 809-4993 12 + 20% 3.4 0.03 ELC11D120F  [MEW 174-9097
100 +10 0.82 0.2 ELCO9D101F 809-4764 15 + 20% 33 0.033 ELC11D150F  [MEM 174-9098
150 +10 0.74 0.32 ELCO9D151F 809-4802 18 + 20% 3.1 0.037 ELC11D180F  [M=M 174-9099
220 +10 0.58 0.41 ELC09D221F 809-4837 22 +10% 2.8 0.04 ELC11D220F  [M=W 174-9100
330 +10 0.49 0.65 ELCO9D331F 809-4896 27 +10% 2.7 0.048 ELC11D270F  [T=W 174-9101
390 +10 0.46 0.86 ELCO9D391F 809-4926 33 +10% 2.6 0.051 ELC11D330F  [M=W 174-9102
i) 470 +10 0.39 0.98 ELCO9D471F 809-4969 39 +10% 2.5 0.057 ELC11D390F D= 174-9103
8 680 +10 0.34 1.4 ELCO9DB81F 809-5000 47 +10% 2.3 0.063 ELC11D470F =W 174-9104
/4 1000 +10 0.28 2.1 ELC09D102F 809-4772 56 +10% 2.1 0.071 ELC11D560F =W 174-9105
—_ 2200 +10 0.17 4.4 ELC09D222F 809-4845 68 +10% 2 0.082 ELC11D680F  [DEW 174-9106
5 3300 +10 0.14 7 ELC09D332F 809-4900 82 + 10% 19 0.09 ELC11D820F =M 174-9107
3900 +10 0.13 8 ELC09D392F 809-4934 100 + 10% 18 0.12 ELC11D101F =M 174-9108
(@) 10000 +10 0.08 18.8 ELC09D103F 809-4780 120 + 10% 1.6 0.16 ELC11D121F =M 174-9111
() 204189 150 +10% 14 0.18 ELC11D151F  [EW 174-9112
= Price Each 180 +10% 1.3 0.2 ELC11D181F  [EW 174-9113
o 220 +10% 1.2 0.23 ELC11D221F  [EW 174-9114
o Order Code 270 +10% 11 0.32 ELC11D271F  [EW 174-9115
5 All Values® 330 +10% 1 0.35 ELC11D331F 130-8463
) 390 +10% 0.95 0.4 ELC11D391F 130-8465
3 - 470 +10% 0.82 0.49 ELC11D471F  [IEW 174-9116
& ELC10 Series Panasonic 560 +10% 073 0.62 ELC1DS61F [N 174-9117
680 +10% 0.64 0.78 ELC11D681F 130-8466
@ High power fixed inductors for line noise filtering 820 +10% 0.62 0.87 ELC11D821F 130-8467
@ Compact size due to high permeability and high flux density 1000 +10% 0.57 1.1 ELC11D102F 130-8468
ferrite cores 1200 +10% 0.52 1.2 ELC11D122F  [M=W 174-9118
atione i - f 1500 +10% 043 1.7 ELC11D152F 130-8469
@ Applications include TV, VCR, PCs, Audio, Fax machines etc. 1800 0% 0.4 5 ELO11D182F  OOED 174.9119
2200 +10% 0.38 2.3 ELC11D222F  [MEW 174-9121
2700 +10% 0.34 2.8 ELC11D272F  [MEW 174-9123
m 3300 +10% 0.31 3.6 ELC11D332F  [MEW 174-9124
< 3900 +10% 0.29 45 ELC11D392F  [MEM 174-9125
®) 4700 +10% 0.26 5.2 ELC11D472F  [MEM 174-9126
S 5600 +10% 0.23 6.9 ELC11D562F % 174-9127
6800 +10% 0.21 7.8 ELC11D682F 174-9128
g ! Height above PCB=15, Dia.=10 8200 +10% 0.18 106 ELC11D822F  [MEI 174-9129
T Lead length=4.0, Lead dia.=0.8, Fixing pitch=>5.0 10000 +10% 0.16 11.8 ELC11D103F [N 174-9130
a Inductance ~ Tolerance ~ Max. DC Current  DC resistance 451838
(uH) @ 20°C (A) @ 20°C(Q) Mftrs. List No. Order Code Price Each
Qo 2.2 +20% 5.9 0.014 ELC10D2R2E  [MEW 174-9049 Order Cod
W 2.7 +20% 5.5 0.015 ELC10D2R7E  [IEW 174-9050 rder Lode
[ 3.3 +20% 5.2 0.016 ELC10D3R3E 130-8457 All Values ®
g 3.9 +20% 48 0.018 ELC10D3R9E  [M=W 174-9051
47 +20% 46 0.019 ELC10D4R7E 130-8458 5
@ 56 +20% 53 0.021 ELCODSR6E  [NEW 174-9052 ELC12 Series Panasonic
9] 6.8 +20% 4.2 0.022 ELC10D6R8E  [M= 174-9053 -
\, 8.2 + 20% 4 0.024 ELC10D8R2E  [TEW 174-9054 ~ & @ High - uand High Bm cores
o 10 +20% 3.9 0.026 ELC10D100E  [TEM 174-9056 : @ Wide inductor range
. T - 00  ELoIoDIa0r  omm{pd-aosp O e T o, POs, Audi,
= : g - ax machines, Home appliance.
18 +20% 3.4 0.036 ELC10D180E  [MEM 174-9059
22 +10% 3.2 0.04 ELC10D220E  [MEM 174-9060
27 +10% 3 0.044 ELC10D270E  [MEM 174-9061
33 +10% 2.8 0.051 ELC10D330E  [MEM 174-9062
39 +10% 2.7 0.054 ELC10D390E (=10 174-9063 Height above PCB=16.5, Dia.=12
47 =10% 25 0.06 ELC10D470E  [IEM 174-9064 l l Lead length=3.5, Lead dia.=0.8, Fixing pitch=7.5
56 +10% 2.3 0.067 ELC10D560FE  [MEM 174-9065 {
68 +10% 2.1 0.075 ELC10D680E  [MEM 174-9066
82 +10% 1.8 0.095 ELC10D820E (=1 174-9068 Inductance Tolerance Max. DC Current DC resistance
100 +10% 17 0.1 ELC10D101E 130-8459 (uH) % @ 20°C (A) @ 20°C(Q) Miftrs. List No.  Order Code
120 + 10% 1.6 0.12 ELC10D121E [=M 174-9069 100 +10% 19 0.15 ELC12D101E 174-9131
150 +10% 1.4 0.16 ELC10D151E [0 174-9070 120 +10% 1.78 017 ELC12D121E 174-9132
180 +=10% 13 0.18 ELC10D181E D= 174-9071 150 +10% 1.67 0.19 ELC12D151E 174-9133
220 =10% 11 0.21 ELC10D221E 130-8460 180 +10% 1.58 0.21 ELC12D181E 174-9135
270 +10% 1 0.28 ELC10D271E DS 174-9072 220 +10% 1.55 0.23 ELC12D221E 174-9136
330 +10% 0.9 0.32 ELC10D331E =1 174-9073 270 +10% 1.44 0.27 ELC12D271E 174-9137
390 =10% 0.8 04 ELC10D391E 130-8461 330 +10% 1.34 03 ELC12D331E 174-9138
470 +10% 0.7 0.45 ELC10D471E =1 174-9074 390 +10% 1.32 0.33 ELC12D391E 174-9139
560 =10% 0.68 0.56 ELC10D561E 130-8462 470 +10% 1.25 0.38 ELC12D471E 174-9140
680 +10% 0.64 0.66 ELC10D681E  [DEWM 174-9075 560 +10% 1.15 0.42 ELC12D561E 174-9141
820 + 10% 0.55 0.8 ELC10D821E =1 174-9076 680 +10% 0.98 0.46 ELC12D681E 174-9142
1000 =10% 05 1 ELC10D102E (=W 174-9077 820 +10% 0.94 0.65 ELC12D821E 174-9143
1200 + 10% 0.45 1.2 ELC10D122E =M 174-9078 1000 +10% 0.87 0.72 ELC12D102E 174-9144
1500 + 10% 0.42 15 ELC10D152E =M 174-9081 1200 +10% 0.86 0.83 ELC12D122E 174-9145
1800 =10% 04 18 ELC10D182E NS 174-9082 1500 +10% 0.64 1.27 ELC12D152E 174-9147
2200 + 10% 0.36 2.1 ELC10D222E =M 174-9083 1800 +10% 0.63 1.33 ELC12D182E 174-9148
2700 + 10% 0.32 2.7 ELC10D272E =1 174-9084 2200 +10% 0.6 15 ELC12D222E 174-9149
3300 + 10% 0.28 3.2 ELC10D332E (=W 174-9085 2700 +10% 0.54 1.89 ELC12D272E 174-9150
3900 + 10% 0.26 35 ELC10D392E (=M 174-9086 3300 +10% 0.48 237 ELC12D332E 174-9151
451832 3900 +10% 0.45 2.83 ELC12D392E 174-9152

1172 ROHS 2 Nencompiant For free legislation advice visit www.global-legislation.com
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Inductance Tolerance Max. DC Current DC resistance
4700 + 10% 0.41 . ELC12D472E 174-9153
5600 + 10% 0.34 4.08 ELC12D562E 174-9154
6800 + 10% 0.29 5.74 ELC12D682E 174-9155
8200 + 10% 0.28 6.34 ELC12D822E 174-9156
10000 +10% 0.27 7.2 ELC12D103E 174-9157
546677
Price Each
Order Code
All Values ®
: Panasonic
ELC16 Series

@ High - w and High Bm cores

@ Wide inductor range

@ Applications include CTV, VCR, PCs, Audio,
Fax machines, Home appliance.

e

Height above PCB=23, Dia.=13
Lead length=4.5, Lead dia.=1, Fixing pitth=7.5

Inductance Tolerance ~ Max. DC Current DC resistance

(uH) % @ 20°C (A) @ 20°C(Q) Mftrs. List No.  Order Code
33 + 25% 8.5 0.012 ELC16B3R3L 174-9159
39 + 25% 8 0.013 ELC16B3RIL 174-9161
47 + 20% 78 0.015 ELC16B4R7L 174-9162
5.6 +20% 74 0.016 ELC16B5R6L 174-9163
6.8 + 20% 6.7 0.018 ELC16B6R8L 174-9164
8.2 +20% 6.1 0.019 ELC16B8R2L 174-9165
10 +20% 5.6 0.022 ELC16B100L 174-9166
12 +20% 55 0.023 ELC16B120L 174-9167
15 +20% 5.4 0.026 ELC16B150L 174-9168
18 +20% 5.1 0.028 ELC16B180L 174-9169
22 +10% 4.6 0.031 ELC16B220L 174-9170
27 +10% 4.3 0.034 ELC16B270L 174-9172
33 +10% 4 0.039 ELC16B330L 174-9173
39 +10% 39 0.042 ELC16B390L 174-9174
47 +10% 3.8 0.045 ELC16B470L 174-9175
56 +10% 34 0.051 ELC16B560L 174-9176
68 +10% 3.2 0.057 ELC16B680L 174-9177
82 +10% 3 0.064 ELC16B820L 174-9178
100 +10% 2.6 0.072 ELC16B101L 174-9179
120 +10% 2.5 0.08 ELC16B121L 174-9180
150 +10% 2.2 0.103 ELC16B151L 174-9181
180 +10% 2.1 0.115 ELC16B181L 174-9182
220 +10% 1.9 0.13 ELC16B221L 174-9184
270 +10% 1.6 0.17 ELC16B271L 174-9185
330 +10% 1.5 0.2 ELC16B331L 174-9186
390 +10% 1.3 0.25 ELC16B391L 174-9187
470 +10% 1.2 0.28 ELC16B471L 174-9188
560 +10% 1.1 0.38 ELC16B561L 174-9189
680 +10% 1 0.43 ELC16B681L 174-9190
820 +10% 0.88 0.58 ELC16B821L 174-9191
1000 +10% 0.85 0.66 ELC16B102L 174-9192
1200 +10% 0.82 0.74 ELC16B122L 174-9193
1500 +10% 0.74 0.87 ELC16B152L 174-9194
1800 +10% 0.6 1.22 ELC16B182L 174-9196
2200 +10% 0.57 1.38 ELC16B222L 174-9197
2700 +10% 0.54 1.57 ELC16B272L 174-9198
3300 +10% 0.47 2 ELC16B332L 174-9199
3900 +10% 0.42 2.4 ELC16B392L 174-9200
4700 +10% 0.36 3.3 ELC16B472L 174-9202
5600 +10% 0.34 3.7 ELC16B562L 174-9203
6800 +10% 0.32 42 ELC16B682L 174-9204
8200 +10% 0.28 5.6 ELC16B822L 174-9205
10000 +10% 0.26 6.4 ELC16B103L 174-9206

546678
Price Each
Order Code
All Values ®
ELC18 Series Panasonic

@ High power fixed inductors for line noise filtering
@ Applications include TV, VCR, PCs, Audio, Fax machines etc.

Height above PCB=27, Dia.=18
Lead length=>5.0, Lead dia.=1.0, Fixing pitch=7.5

Inductance ~ Tolerance ~ Max. DC Current  DC resistance

(uH) % @ 20°C (A) @ 20°C(Q) Miftrs. List No. Order Code
33 + 20% 8.5 0.01 ELC18B3R3L D&M 174-9207
39 + 20% 8 0.011 ELC18B3ROL MM 174-9208
4.7 + 20% 7.8 0.012 ELC18B4R7L DM 174-9209
5.6 + 20% 74 0.013 ELC18B5R6L DN 174-9210
6.8 + 20% 6.8 0.015 ELC18B6R8L  [EW 174-9211
8.2 + 20% 6.6 0.016 ELC18B8R2L  [IEW 174-9212
10 + 20% 6.5 0.017 ELC18B100L  [IEW 174-9214
12 + 20% 6 0.018 ELC18B120L [ 174-9215
15 + 20% 5.9 0.021 ELC18B150L [ 174-9216
18 +20% 5.6 0.022 ELC18B180L  [IEW 174-9217
22 +10% 5.4 0.025 ELC18B220L  [IEW 174-9218

Inductance ~ Tolerance ~ Max. DC Current  DC resistance

27 +10% 48 0.028 ELC18B270L  [MEW 174-9219
33 +10% 46 0.03 ELC18B330L  [MEW 174-9220
39 +10% 44 0.033 ELC18B390L  [MEM 174-9221
47 +10% 43 0.037 ELC18B470L 130-8470
56 +10% 4.2 0.04 ELC18B560L  [MEM 174-9222
68 +10% 4 0.046 ELC18B680L  [EM 174-9223
82 +10% 37 0.051 ELC18B820L  [MEM 174-9224
100 +10% 3.2 0.05 ELC18B101L 130-8471
120 +10% 3 0.065 ELC18B121L =W 174-9226
150 +10% 2.7 0.072 ELC18B151L 130-8472
180 +10% 2.6 0.082 ELC18B181L  [EW 174-9227
220 +10% 2.4 0.09 ELC18B221L  [EW 174-9228
270 +10% 2.2 0.11 ELC18B271L  [EW 174-9229
330 +10% 19 0.13 ELC18B331L =W 174-9230
390 +10% 18 0.15 ELC18B391L  MMEM 174-9231
470 +10% 16 0.21 ELC18B471L =W 174-9232
560 +10% 15 0.23 ELC18B561L  MMEW 174-9233
680 +10% 14 0.26 ELC18B681L =M 174-9234
820 +10% 13 0.34 ELC18B821L 130-8473
1000 +10% 11 0.39 ELC18B102L  [M=M 174-9235
1200 +10% 1 0.44 ELC18B122L  [MEM 174-9236
1500 +10% 0.85 0.58 ELC18B152L 130-8474
1800 +10% 0.84 0.65 ELC18B182L  [MEM 174-9238
2200 +10% 0.75 0.88 ELC18B222L  [MEM 174-9239
2700 +10% 0.68 1.2 ELC18B272L AW 174-9240
3300 +10% 0.6 14 ELC18B332L  [EM 174-9241
3900 +10% 0.57 1.5 ELC18B392L  [EM 174-9242
4700 +10% 0.55 1.7 ELC18B472L  [EW 174-9243
5600 +10% 0.46 2.2 ELC18B562L  [EM 174-9244
6800 +10% 0.45 2.8 ELC18B682L  [EM 174-9245
8200 +10% 0.41 3.1 ELC18B822L  [MEM 174-9246
10000 +10% 0.36 39 ELC18B103L 130-8475

451843
Price Each
Order Code
All Values ®
Panasonic

N Series - ELF

@ Fixed inductors for line noise filtering

@ Covered core for use with automatic insertion
equipment

@ Applications include TV, VCR, PCs, Audio, Fax
machines, AC adaptors etc.

Operating temperture ~ -20°C to +115°C

Height above PCB=21.5, W=22.7, D=15
Drilling=13 x 10, Dia.=1.2

Current Rating Min. Inductance (mH) Mftrs. List No. Order Code
0.4A 26 ELF15N004A 969-4218
0.5A 19 ELF15N005A 969-4226
0.7A 10 ELF15N007A 969-4234
1.1A 4 ELF15NO11A 969-4242
204186
Price Each
Order Code
All Values®
Radial - To

Low Current — 8BRBS/8RB Series [ETOKO

@ A range of fixed inductors suitable for power decoupling
in logic circuits and a wide variety of LF tuned circuit ap-
plications

@ Construction employs an open wound ferrite bobbin in-
sulated by a heatshrunk sleeve

@ Tolerance is £10%.

Dia=8, H=6.2 (0.1mH to 12mH), 11.2 (22mH to 36mH),

Lead L=2.4, Dia.=0.7, Fixing pitth=5

Q>60(10-12mH)

0>60(@ 796kHz) 0>80(@ 252kHz) 0>100(22-36mH) @ 79.6kHz
Inductance  Resistance Imax Inductance Resistance Imax Inductance Resistance Imax
(mH) ©Q) (MA)  (mH) Q) (mA)  (mH) @) (mA)
0.1 2 200 1 9 50 10 55 20
0.22 3 150 2.2 14 50 22 80 30
47 32 40 27 80 30
204071
Inductance Price Each
mH Order Code
0.1 119-3611@
0.22 119-3613@
1 119-3615@
2.2 119-3616@
47 119-3617@
10 119-3619@
22 119-3621@
27 119-36220

For latest prices and stock information, please visit the website at www.elementi14.com
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Inductors - Radial - Toko - continued

Low Current — 10RB Series [ETOKO

Inductance Resistance Imax
(mH) Q) (mA)
47 52 13
56 58 12
100 82 9
120 97 8
Dia=10.5, H=14, Lead=4
Lead Dia.=0.7, Fixing pitch=5
Q>100 @ 50kHz
204073
Inductance Price Each
mH Order Code
47 119-3626@
56 119-3627@
100 119-36300
120 119-3631@
. 31!
8RHB Series [ETOKO

@ Fixed inductor for noise filtering applications in
power supplies used in computers, TV etc

@ Low profile and high saturation flux density ferrite
core insulated with a heatshrunk sleeve.

Tolerance +10%
Dia=8.5, H=11
Lead L=>5, Dia=0.62, Fixing pitch=5
Inductance Resistance Imax Q Q Test freq
uH Q (A) min (MHz) Order Code
47 0.16 14 30 2.52 119-3632
100 0.28 091 20 0.796 119-3633
220 0.68 064 20 0.796 119-3634
470 1.1 046 20 0.796 119-3635
1000 29 029 50 0.796 119-3637
204072
Inductance Price Each
uH Order Code
47 119-36320
100 119-3633@
220 119-3634@
470 119-3635@
1000 119-3637@

Radial - Vishay

IHTH-0750JZ Series \
VISHAY.

y' @ Shielded construction

@ Frequency range up to 1.0 MHz

@ Handles high transient current
spikes without saturation

e

@ Ultra low buzz noise, due to composite construction
@ Tolerance £ 20%
Body Dia.= 20.47mm, Height

(Without Legs) = 9.52mm

IHTH-1125MZ Series

. 4 @ Shielded construction
@ Frequency range up to 1.0 MHz

VISHAY.
@ Handles high transient current

spikes without saturation

@ Ultra low buzz noise, due to composite construction
@ Tolerance + 20%

Body Dia.= 29.95mm, Height
(Without Legs) = 12.7mm

Heat Resistance Lead Lead Lead
Inductance Current Typ. Spacing Dia. Length

(1H) A Q (mm) (mm) (mm)

0.47 0.27 14.45 2.71 419

47 2.09 211 2.28 419

10 3.46 17.79 2.05 419

22 6.5 19.25 1.67 419

33 104 19.25 1.67 419

47 145 19.25 1.67 419

100 29.4 16.58 1.37 9

547820
Value  Current Price Each

(uH)y  (A) Order Code
047 176-44200
47 176-4422@
10 176-4423@
22 176-4424@
33 176-4425@
47 176-4426@
100 176-4427@

Inductors - Radial - Wiirth Elektronik

W=

'WIIRTH ELEKTRONIK

Wirewound Inductor
WE-TI Series, Radial Leaded

- B --C-

— ‘ . ‘
&t

J0

@ Low-cost storage/filtering possibility in 0
comparison to SMD versions b

@ Radial through-hole inductor

@ High saturation core material

@ Small size

@ Standardized lead spacing is 5mm

@ Maximum current up to 7.5A

@ Operating temperature: -40°C to +125°C

@ For signal filtering, NF-switches, switches, switching power supply for small and medi-
um voltage, power supply filter

Dimensions (mm)

Heat Resistance Lead Lead Lead -
Inductance Current Typ. Spacing Dia. Length A 8 c D E oF
(uH) A Q (mm) (mm)  (mm) 78 95 5 s 5 0.7 yp.
0.47 60 047 8.91 2.1 419 Inductance  Tolerance Roc Ing Miftrs.
47 22 2.52 11.78 1.67 419 (tH) (@) (A) List No. Order Code
10 13 7.68 10.84 1.32 419 1 + 20% 0.006 75 744772010 163-5794
22 115 14.1 11.43 1.19 4.19 47 +20% 0.018 4 744772047 163-5795
33 85 237 1211 0.94 4.19 10 +20% 0.04 26 744772100 163-5796
47 7 34.8 13.33 0.83 4.19 22 +10% 0.055 23 744772220 163-5798
68 5.8 50 12.64 0.83 4.19 47 +10% 0.1 13 744772470 163-5799
100 5 68.3 12.16 0.76 4-1947 ’ 100 +10% 0.19 0.9 744772101 163-5800
547818 470 +10% 0.89 0.43 744772471 163-5801
Value  Current Price Each 1000 +10% 1.84 0.3 744772102 163-5802
- Order Code 10000 +10% 24 0.14 744772103 163-580‘% -
0.47 60 176-4412@ Inductance Price Each
R N o
a 1 163-5794@
22 115 176-4415@ a7 16357950
33 8.5 176-4416@ 10 163-57960
47 7 176-4417@ 22 163-5798@
68 58 176-4418@ pr: 163-57990
1 176-441
05 6-44190 100 163-58000
470 163-5801@
1000 163-58020
10000 163-5804@
I Over 500 000 products available online -
@ Compliant

For free legislation advice visit www.global-legislation.com
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Rodcore Inductors

WE-SD Series

E @ 1=

7 &

@ Broadband screening of symmetric interferences
@ High mechanical stability

&

@ High current

@ Operating temperature: -40°C to +150°C
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WIIRTH ELEKTRONIK
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@ For noise reduction of power electronics e.g. motors and switch mode power supplies

Inductance Dimensions (mm) Iy Roc Miftrs.
(uH) C (A) (mQ) List No. Order Code
2 123 78 2 2.6 25 1 744710203 163-5805
6 154 115 3 36 25 22 744710603 163-5806
10 185 135 4 4.6 25 33 744711003 163-5807
2 14 97 4 49 5 6.5 744710205 163-5808
6 205 148 5 5.9 5 1.7 744710605 163-5809
10 225 19 5 5.9 5 15.1 744711005 163-5810
2 154 122 5 6.3 10 3.8 744710210 163-5811
6 257 18 6 7.3 10 6.5 744710610 163-5812
10 309 249 6 7.3 10 8.8 744711010 163-5813
2 257 175 6 8 15 17 744710215 163-5814
6 30 249 10 12 15 3.5 744710615 163-5816
10 308 292 12 14 15 5.7 744711015 163-5817
521492
Inductance Price Each
(uH) Order Code
2 163-5805@
6 163-5806@
10 163-5807@
2 163-5808@
6 163-5809@
10 163-5810@
2 163-5811@
6 163-5812@
10 163-5813@
2 163-5814@
6 163-5816@
10 163-5817@
Chokes - Current Compensated W“’ o
. ju —ar
WE-CMB Series WiiRTH ELEKTRONIK
A B
—
E
1T
l—1 | M

P

@ High suppression of asymmetric interferences even at low frequencies
@ Broadband screening because of anticapacitance coiling technique
@ \Very compact design
@ Highest possible current with small sizes
@ For Power electronics, Power line in- and output filter, filtering of devices without a sta-

ble ground connection
@ Radio interference suppression in motors

Type XS
Type S

Type M

Type L

Type XL
Type XXL
NiZn Type XS

Inductance
(mH)
Type XS
1
4
10
20
39

Type S
1

3.3
10
16
20
32
42
65
110

A
15
175
23
27.5
30
43
16

Roc typ.
(M)

45
140
350

1000
3000

35
120
360

3
540
5
8
13
31

B C
75 10
13 7.7
17 7.5
18.5 10
21 25
235 10.5
75 10
Current

rating (A)

2

15

0.7

05

0.3

3

15

1

10

05

8.5

6.5

5

3

Dimensions (mm)

E
5 18

5 7.6
10.7 28

2 33
5 35

18.5 43

4

.5 17.5

Mftrs.
List No.

744821201
744821240
744821110
744821120
744821039

744822301
744822233
744822110
7448421016
744822120
744842932
744842742
744842565
744842311

no N
N o
w

oo w

Order Code

163-6278
163-6279
163-6280
163-6281
163-6282

163-6283
163-6284
163-6286
=T 174-8619
163-6287
(=11 174-8620
(=1 174-8621
=10 174-8623
=T 174-8624

Inductance Roc typ. Current Miftrs.
(mH) (mQ) rating (A) List No. Order Code
Type M
1 13 6 744823601 163-6288
33 60 2.5 744823333 163-6289
10 125 2 744823210 163-6290
20 270 15 744823220 163-6291
Type L
1 7 10 744824101 163-6292
2.2 20 6 744824622 163-6293
33 35 4 744824433 163-6294
10 105 3 744824310 163-6295
20 220 2 744824220 163-6296
Type XL
1 9 12 7448251201 163-6298
33 25 6 7448256033 163-6299
10 55 5 744825510 163-6300
20 160 3 744825320 163-6301
Type XXL
18 79 14 7448261418 163-6302
13 47 20 7448262013 163-6304
1 36 25 7448262510 163-6305
0.5 1.7 35 7448263505 163-6306
Type NiZn XS
14 15 4 744841414 163-6307
30 26 3 744841330 163-6308
47 40 2 744841247 163-6309
100 80 15 744841210 163-6310
522496
Price Each
Order Code
Type XS All Values
Type S All Values
Type M All Values
Type L All Values
Type XL All Values
Type XXL All Values
Type NiZn-XS All Values
Chokes - Common Mode W=
WE-LF Series ~wilRTH ELEKTRONTK
’ 0
a d c b
Bt @i
Nl 5SRO, oo T e
= Sl e
Type A Type 8
Dimensions (mm)
A B E F 0
Type A
Type SV 18.5 13.5 205 15 10 3 0.6x0.6
Type MV 235 16 255 10 12.5 3 0.6x0.6
Type LV 26.5 18.5 305 12.5 15 3 0.6x0.6
Type XV 325 215 355 12.5 17.5 5 0.8x0.8
Type B
Type SH 13 18 15 10 3 — 0.6x0.6
Type MH 14.5 23 20 12.5 3 — 0.6x0.6
Type LH 17 285 25.2 15.1 3 — 0.6x0.6
Type XH 20 335 30.2 20.1 35 — 0.8x0.8
Inductance Roc typ Current Mftrs.
(mH) rating List No Order Code
Type SV
0.4 20 mohm 36A 74461240004 174-8625
1 60 mohm 2A 7446122001 174-8626
33 150 mohm 15A 7446122003 174-8627
6.8 300 mohm 1A 7446121007 174-8628
10 550 mohm 700 mA 7446121010 174-8629
18 750 mohm 500 mA 7446121018 174-8630
27 1.2 ohm 400 mA 7446120027 174-8631
39 1.7 ohm 400 mA 7446120039 174-8632
47 2.6 ohm 300 mA 7446120047 174-8633
Type MV
0.7 20 mohm 47A 74462250007 174-8635
1 40 mohm 3A 7446223001 174-8636
2.2 60 mohm 2A 7446222002 174-8637
33 75 mohm 2A 7446222003 174-8638
4.2 120 mohm 2A 7446222004 174-8639
6.8 200 mohm 15A 7446222007 174-8640
10 250 mohm 13A 7446221010 174-8641
12 280 mohm 12A 7446221012 174-8642
27 700 mohm 600 mA 7446221027 174-8643
47 1.6 ohm 400 mA 7446220047 174-8644
Type LV
2.7 60 mohm 3A 7446323003 174-8645
6.8 160 mohm 19A 7446322007 174-8647
10 180 mohm 19A 7446322010 174-8648
33 850 mohm 800 mA 7446321033 174-8649

For latest prices and stock information, please visit the website at www.elementi14.com
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- H - o H . Inductance Roc typ. Current Mftrs.
Inductors - Radial - Wiirth Elektronik min. (mH) e rating (3 List No. Order Code
continued 3.3 0.21 1.2 7448640411 163-6320
6.8 0.47 07 7448640414 163-6321
B _ : 10 0.71 06 7448640415 163-6322
Chokes - Common Mode - continued » 164 04 2448640417 1636324
WE-LF Series - continued 33 2.5 0.3 7448640418 163-6325
522905
Inductance Rpc typ. Current Mftrs. .
(mH) rating List No. Order Code Inductance Price Each
Type XV min. (mH) Order Code
2.2 38 mohm 43A 7446424002 174-8650 0.82 163-6311@
33 65 mohm 4A 7446424003 174-8651
6.8 120 mohm 25A 7446422007 174-8652 18 163-63120
3.3 163-6313@
Type SH
0.7 27 mohm 4A 74466240007 174-8653 6.8 163-6314@
1 60 mohm 2A 7446622001 174-8654 10 163-6316@
35 tomom  18A 7adeozo0ns 1746656 2 16360170
6. 300 mohm 1A 7446621007 174-8657 Ek 163-6315@
10 550 mohm 700 mA 7446621010 174-8659 0.82 163-6319@
15 830 mohm 500 mA 7446620015 174-8661 33 163-63200
27 1.2 ohm 400 mA 7446620027 174-8662
39 1.7 ohm 400 mA 7446620039 174-8663 68 163-63210
10 163-6322@
Type MH
1.2 40 mohm 3A 7446723001 174-8664 22 163-6324@
2.2 60 mohm 2A 7446722002 174-8665 33 163-6325@
4.2 120 mohm 1.9A 7446722004 174-8666
6.8 200 mohm 15A 7446722007 174-8667 . .
10 250 mohm 13A 7446721010 174-8668 Cable Ferrites - Multicomp
27 700 mohm 600 mA 7446721027 174-8669
47 1.6 ohm 400 mA 7446720047 174-8670 EMI Sleeves mull?comp
Type LH
o) 27 60 mohm 3A 7446823003 174-8672 @ Ferrite sleeves which will provide attenuation of EMI on power
1Y 5.6 100 mohm 24A 7446823006 174-8673 : and data cables, without affecting data transmitted through the
& 27 640 mohm 1A 7446821027 174-8674 cable
= Type XH @ Suitable for use on computers, peripherals, digital audio sys-
< 1.8 30 mohm 6A 7446926002 174-8675 tems eto
(1] 3.3 65 mohm 4A 7446924003 174-8676 '
(@) 10 110 mohm 3A 7446923010 174-8677
o 2 400 mohm 1.2A 7446921027 1748678 s Note: To enable the cable to pass smoothly through the sleeve an allowance
3 . should be made for tolerances in the OD of the cable and the ID of the sleeve.
o] Price Each Dimensions Min. Impedance ()
g Order Code 0D D H 25MHz 100MHz Order Code
14.2 6.35 285 130 185 964-0495
® Type SV Al Values® 142 70 285 130 210 964-0509
3 Type MV All Values® 16 9.0 17 60 140 964-0517
7] Type LV All Values® 14.2 8.0 285 110 210 964-0525
Type XV All Values® 17.5 95 285 90 150 964-0533
Tyne SH Al Values® 175 107 285 90 160 964-0541
ype alues 26 13 285 130 200 964-0550
Type MH All Values® 204153
Type LH All Values® Order Multiple=5 Price Each
Type XH All Values® IDxH Order Code
m 6.35x28.5 964-0495@
0
= Common mode choke assortment = _— 7.0x285 964-05090
(@) WE-CMB series ~WilRTH ELEKTRONTK 9.0x17 964-0517@
- 8.0x28.5 964-0525@
I @ Assortment of gencral purpose WE-CIB 95x285 964-05330
=r ) h 10.7 x 28.5 964-0541@
oD .
= Kit contains: . 13x28.5 964-05500
(7)) @ 10 values, 4 pieces
Q0 @ 5 values, 3 pieces
wn @ 10 values, 2 pieces EMI Cores mulﬁcomp
c @ 5 values, 1 piece
g @ Toroidal ferrite cores which attenuate
= electrical noise in signal and data cables
% 523258 @ Applications include digital audio sys-
»n Miftrs. Price Each tems, computers and peripherals and any
o List No. Order Code sensitive electronic equipment
S 744820 163-6342@
Dimensions Typical Impedance (€2)
Chokes - Current Gompensaled Wo& 0D D H 25MHz 100MHz Order Code
WE-FC Series, Power Line i o " non e I PO
’ 20 10 10 45 120 964-0398
@ Closed rectangular ferrite core ol o 40 120 964:0401
L PO ) 28 16 13 50 120 964-0410
@ 2-section winding for excellent high fre- 28 16 20 70 130 064-0428
quency performance 315 19 16 55 115 964-0436
@ 1% stray inductance for symmetrical in- 204208
terference suppression Order Multiple=5
‘& @ Recyclable due to no encapsulation :
Price Each
a ' @ Rated Voltage 250VAC der Cod
@ Operating temperature -25°C up to Order Gode
+125°C 964-03800
@ |solation voltage 2000 VAC 964-0398@
@ For Switch Mode Power Supplies and electronic ballasts for lamps 964-0401@
Inductance Rpc typ. Current Mftrs. 964-04100
min. (mH) [(®)] rating (A) List No. Order Code 064-04280
0.82 0.065 2 7448640395 163-6311
18 0.15 15 7448640396 163-6312 964-04360
33 0.25 11 7448640398 163-6313
6.8 0.48 0.8 7448640401 163-6314
10 0.72 0.6 7448640402 163-6316
22 1.61 0.4 7448640404 163-6317
33 2 0.3 7448640405 163-6318
0.82 0.065 2 7448640406 163-6319
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Rods @ FERROXCUBE Cable Ferrites - Epcos

~ \\ @ Toroids A~
EPCOS
\ . Epoxy Coated
\\\ @ Epoxy coating provides higher me-

chanical strength
@ Applications include pulse, small
Dimensions (mm) signal, po_wertransformers and EMI
suppression chokes

External Dia Length Mftrs. List No. Ferrite Grade Order Code
15 10 ROD1.5/10-3C90 3090 178-4202 . B 119-0601
3 14 ROD3/14-4B1 4B1 178-4203 119-0604
4 15 ROD4/15-4B1 4B1 178-4204 119-0603
5 16 ROD5/16-4B1 4B1 178-4205 119-0602
4 20 ROD4/20-3C90 3C90 178-4206
5 20 ROD5/20-3C90 3C90 178-4207 AL
g Sg ;{005)65/2200_'3408;0 34CB910 Egﬁgg Dimensions Material le Ae  +25%
6 20 ROD6/20-4B1 481 178-4210 da di h Grade (mm) (mm?)  (nH) Mftrs. List No. Order Code
10 20 ROD10/20-4B1 4B1 178-4211 6.30 3.80 25 N30 1521 3.06 1090 B64290P37X830 142-2733
4 21 ROD4/21-4B1 4B1 178-4212 100 6.0 4 N30 2407 7.83 1760 B64290L38X830 142-2735
5 25 ROD5/25-4B1 4B1 178-4214 125 75 5 N30 30.09 1223 2200 B64290L44X830 119-0601
6 25 ROD6/25-3C90 3090 178-4215 16 96 63 N30 3852 19.73 2770 B64290L45X830 119-0602
8 25 ROD8/25-3C90 3090 178-4216 253 148 10 N27 60.07 76.89 2150 B64290L618X27 119-0603
10 25 ROD10/25-4B1 4B1 178-4217 253 148 10 N30 60.07 51.26 4620 B64290L618X830 142-2734
600672 253 148 10 737  60.07 5126 6970 B64290L618X37 142-2736
i 253 148 10 738  60.07 2126 10700 B64290L618X38 142-2737
Price Each 3 23 15 N30 8965 9589 5750 B64290L674X830 119-0604
Order Code 228157
178-4202@ Price Each
178-4203@ Order Code
178-4204@ 119-0601@ g
178-4205@ 119-06020 7]
178-4206@ 119-0603@ (.}
178-4207@ 119-0604@ <
178-4208@ 142-2733@ ®
178-4209@ 142-27340@ 9
178-42100 142-2735@ 3
178-4211@ 142-2736@ b
178-4212@ 142-2737@ (]
178-4214@ \':I;
178-4215@ a
842160 Cable Ferrites - Ferroxcube 3
(7]
176-42170 Ferroxcube Magnetic Materials @ FERROXCUBE
Hinged Clamp Cores mulﬂcomp @ Ferroxcube have developed a new ferrite material for their new range of cable shielding
products. 354 is a new high resistivity manganese zinc ferrite which offers excellent in-
@ A range of easy to fit data line filters provid- terference suppression into the high MHz regions. 354 is Nickel Free to protect the en-
ing a simple solution to the problems of radi- vironment. )
ated noise emissions generated by electronic @ Available in 2 materials, 354 and 452 sisezs m
equipment <
@ The filter simply clips around the cable to be . (@)
shielded and locks closed with no need to Tubular Cable Shields ’ FERROXCUBE -
disconnect the cable or remove connectors 2
@ No grounding is required unlike cable shields. @ Tubular ferrite cable shields C'T)"
@ Available in 2 material grades, 352 and =
Frequency range 10MHz to 300MHz 482 (2]
Icnsulatiort1 rgslistance é ?MEAN(Tin)Bléetween case and cores @ Provide attenuation of RFI over a wide Qo
ase materiai ack Nylon frequency range C/)
Cable Typical Impedance (€2) Dimensions Order @ Cost effective as they reduce the need C
Diameter 25MHz 100MHz L W H Code for more complex shielding measures O
6.5 135 220 32 195 19 964-0444 or costly PCB re-designs 'Q
10 90 190 32 245 23 964-0452 ')
13 105 190 32 315 30 964-0460 (7]
L Dia 2
Oval o g
35 45 15 25.2 145 964-0479 Dimensions Type Impedance (<2)
5.0 45 115 29.6 16 964-0487 0/D I/D H 25MHz 100MHz Mftrs. List No. Order Code
204024 354 Material
; 10 32 50 €ST7.8/5.3/9.8-354 898-340
Cable Price Each 8.3 35 10 70 9 CST8.3/3.5/10-354 898-351
Diameter  Order Code 95 5.1 14 66 110 CST9.5/5.1/15-354 898-363
Rectangular 17.2 1 60 200 320 CST17/11/60-354 898-375
g 1745 953 127 55 88 CST17/9.5/13-354 898-387
LF-658 6.5 964-0444@ 1745 953 2855 125 200 CST17/9.5/29-354 898-399
LF-100B 10 964-0452@ 19 106 115 50 75 CST19/11/12-354 898-405
LF-1308 13 964-04600 4S2 Material
. 475 104 53 80 (ST9.5/4.8/10-4S2 898-429
Oval 95 475 1905 100 145 CST9.5/4.8/19-452 898-430
LF35B 35 964-0479@ 9.65 50 505 26 43 0ST9.7/5/5.1-452 898-442
LF50B 5.0 964-0487@ 143 6.35 28.6 170 250 CST14/6.4/29-452 898-454
14.3 725 286 143 215 CST14/7.3/29-452 898-466
16.25 7.9 143 70 113 CST16/7.9/14-452 898-478
16.25 7.9 286 130 213 CST16/7.9/29-452 898-480
1745 95 127 55 88 CST17/9.5/13-4S2 898-491
19 1015 28.6 128 196 CST19/10/29-4S2 898-510
25.9 128 286 145 225 CST26/13/29-4S2 898-521
www.elementi4.com
Order Multiple=5 Price Each
See our pick of the hottest products and 1D xH Order Code
q ) latest technologies in “What's New” at :334 'V:;'e"a' )
0 X -
v www.elementi14.com 5% 10 0953510
~ 5.1x14 898-3630
- 11x 60 898-3750
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Cable Ferrites - Ferroxcube - continued Price Each

Order Code
Tubular Cable Shields - continued 179-4430
180-009@
Order Multiple=5 Price Each 305-6995@
IDxH Order Code 305-6983@
384 Material 178-4175@
953x12.7 898-387@ 178-4176@
9.53 x 28.55 898-399@ 178-4177@
10.6x11.5 898-4050 305-7008@
4S2 Material 1;::1 ;::
4.75x10.4 898-4290 178'41 w0
4.75x19.05 898-4300 178'41 5o
5.0x5.05 898-4420 305'7021 o
6.35 X 28.6 898-454@ 305'701 e
7.25%28.6 898-466@ 179'444.
7.9x143 898-4780 178'41 w20
7.9x28.6 898-4800 178'41 sie
95x127 898-491@ 178'41 250
10.15x 28.6 898-5100 841850
12.8x28.6 898-521@ .
178-4187@
. . 178-4188@
Ferrite Toroids @ FERROXCUBE 178-41890
178-41900
@ 178-4191@
178-41920
;? 178-41930
3 178-4194@
= 178-4196@
@ Dimensions () o A 178-4197@
Imensions (mm e e
@) External Dia Internal Dia  H  (mm) (mm?) Miftrs. List No. Ferrite Grade ~ Order Code 178-4195@
o 95 54 34 229 44 TNG/6/3-3R1 3R 179-441 178-129@
3 9.4 5.5 34 229 444 TNY/6/3-4C65 4065 200-694 178-42000
'8 10.25 575 425 241 78 TX10/6/4-3E5 35 305-6960
12.95 69 503 205 123  TX13/7.1/4.8-3E27 3E27 178-4168
S 13.25 735 57 301 122  TN13/7.5/5-3C90 385 178-504 Cores, Tubes and Beads 5’ FERROXCUBE
(1) 12.75 725 525 301 122  TX13/7.5/5-3C90 3090 178-4169
‘% 132 gi gg gg Eg TThw;}@/ssfgf;s 43(;315 %gggg @ Small ferrite tubes and beads for placing on insulated
: : : : " § cables or formed wire leads to obtain a desired value
16.13 882 495 372 147  TX16/9.1/4.7-3090 3090 178-4170 @ ‘ .
16.13 882 495 37.2 147  TX16/9.1/4.7-3E27 327 1784172 L of inductance.
2235 1347 675 542 248  TX22/14/6.4-3090 3090 178-4173
8 22.35 1347 675 542 248  TX22/14/6.4-3£27 3E27 178-4174 0 .
237 131 75 558 309  TN23/14/7-3E25 3E25 3056971 rder Multiple=10
237 131 75 558 309  TN23/14/7-3R1 3R1 179-443 Cores Price Each
23.6 134 76 55 309  TN23/14/7-4C65 4065 180-009 . I
258 14 106 60.2 489  TN25/15/10-3E25 325 3056995 Material _Dimensions Order Code
g 35.35 }4.75 110.25 60.3 48.9 TX225//115/410-3(§25 30E5 305-6&1383 Double Aperture Cores (2 x 1.8mm)
5.25 475 104 60.2 489  TX25/15/10-3C90 3090 178-4175 -
®) TX26/15/20-3C90 3090  178-4176 108x109x54 12064710
3 29.25 1875 785 732 355  TX29/19/7.6-3E27 3E27 178-4177 Double Aperture Cores (3mm Round)
- BE B ot s reair 13x6x8 uz51z0
= g !
@ TX34/21/13-3E27 327 1784179 13x6x8 242:494@
@ 36.25 2275 1042 897 649  TX36/23/10-3C90 3090 178-4180 204240
36.25 2275 1042 897 649  TX36/23/10-3E27 3E27 178-4181 Order Multinle=10
10 36.9 219 157 896 959  TX36/23/15-3E25 3825 3057021 rder Mullipe o _
wn 36.25 2275 1525 896 959  TX36/23/15-3E5 3E5 305-7010 Tubes Dimensions Price Each
c 36.9 219 157 896 959  TN36/23/15-3R1 3R1 179-444 Single Hole  Material ExtDia. L Order Code
ie} 39.1 193 132 849 112 TX39/20/13-3C90 3090 178-4182 2 omm di 115 5 2131568
° 39.1 193 132 849 112 TX39/20/13-3E27 3E27  178-4184 -Hmm cla. : -
o) 40.25 2375 164 963 125  TX40/24/16-3C90 3090 178-4185 1.5mm dia. 405 55  242-4820
7] 40.25 2375 164 963 125  TX40/24/16-3E27 3E27 178-4186 Beads
0 42.05 2595 13 103 958  TX42/26/13-3C90 3090 178-4187 :
o) 42.05 2595 13 103 958  TX42/26/13-3E27 3E27 178-4188 Single Hole
S TX51/32/11-3E27 3E27 178-4189 2.0mm dia. 5 4 2425240
55.8 321 183 132 202 TX55/32/18-3E27 3E27 178-4190 1.0mm dia. 3 4 242-5000
58.7 405 179 152 152 TX58/41/18-3C90 3090 178-4191 :
63.4 37.7 253 152 306  TX63/38/25-3C90 3C90 178-4192 Six Hole
63.4 377 253 152 306  TX63/38/25-3E27 3E27 178-4193 0.6mm dia. 63 105 219-8500
73.91 3861 1295 165 208  TX74/39/13-3C90 3090 178-4194
80.4 397 153 174 288 TX80/40/15-3C90 3090 178-4196 c c
80.4 397 153 174 288  TX80/40/15-3E27 3E27 178-4197 Ribbon Cable Cores @
87.4 54 138 214 217 TX87/54/14-3C90 3090 178-4198 ’FEHHUKEUBE
TX100/66/24-3C90 3090 178-4199 Z
140.4 1057 253 382 422 TX140/106/25-3C90 3090 178-4200
600587
Price Each
Order Code
179-441@
200-694@
305-69600
178-4168@
178-504@
178-4169@
179-4420
180-008@
178-41700
178-41720
178-4173@
178-4174@
305-6971@
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Style 4 Style 3 Price Each
D_’I E ! Miftrs List No. Order Code
] —Th D St SFC-3 941-5688@
— t
Fi ! 5 . USB-4 941-57000
______ A le—¢— SFC-4 941-5718@
_J - SFC5 941-57260
~—¢ A T SFC-6 941-57340
— B [—C— SFC-8 941-57420
Style 1 | £
i = oA snie
. . O
] split Ferrite Cores WEL KITAGAWA
@ Cable Shields for ribbon cable applications A
@ 1 piece shields suitable for fitting in production runs .
@ 2 piece shields for retro fitting in test houses and laboratories "i
@ Excellent attenuation over a wide frequency range oF
@ Manufactured from nickel free 354 material
Dimensions Impedance (Q2) —
Sye A B C D E 25MHz 100MHz Miftrs. List No. Code .
1 76.2 653 12.7 635 0.85 36 110 CSU76/6.4/13-354 898-545 c
1 76.2 653 15 6.35 0.85 50 159 CSU76/6.4/15-354 898-557 i
1 76.2 653 28.6 6.35 0.85 70 235 CSU76/6.4/29-354 898-569
4 385 11 127 114 8 - - CLI-CSUB.4 898-570
2 385 267 2564 121 19 110 215 CSF38/12/25-354-S 898-582 @ A high performance range of split ferrite cores which can be panel mounted
3 381 267 254 121 19 98 196 CSF38/12/25-354 898-594 @ Ideal for fitting on pre-assembled cables
21238 @ Suitable for single and multiple cables
Order Price Each @ Cables can be multi-turned to increase performance
Style ' Dimension Code Dimensions (mm) Order Code o
1 12.7 898-545@ Dia. External Dia. Internal H  Mftrs List No. Q
1 15 898-557@ 19.4 8.2 30.2 TRCN-16-8-13 941-5777 /)]
] 285 393-5600 19.4 8.2 30.2 TRCN-16-8-16 941-5785 2
. : - . . 25.7 104 38.2 TRCN-20-10-10 941-5793 <
Clip Price Per Clip 26.8 11.4 39.4 TRCN-23-11-14 941-5807 (1)
32.8 16.4 45 TRCN-28-16-13 941-5815 @)
2 i 2935700 32.8 16.4 45 TRCN-28-16-20 941-5823 o
44.6 274 57.3 TRCN-40-27-15 941-5831 3
Price Each 411301
) O
Price Each (o]
2 254 896-5620 Miftrs List No. Order Code (':I;
8 254 898-5340 TRCN-16-8-13 91-5777@ =]
TRCN-16-8-16 941-5785@ 73

Cable Ferrites - Kitagawa TRON-20-10-10__941-57930
MEr TRON-23-11-14__ 941-58078
MEL KITAGAWA RN 251613 artssise
TRON-28-1620 _ 941-5623@
TRON-40-27-15__ 941-5831@

Hinged Clamp Cores

MEL KITAGAWA

A high quality range of easy fit hinged
ferrite clamps with the unique feature
of beingable to panel mount the units
using a 3mm screw and/or adhesive
tape. The unitsemploy high perform-
ance Nickel-Zinc ferrites giving them
high performance againsthigh frequen-
cy noise. Suitable for single or multiple
cables.

Hinged P’Cores

Fig. 3

adhesive tape

03,4

m
<
O
T
=
@
(/2]
Qo
w
c
e
o
=
(O]
(/)]
2
o
=}

@ Employs high-performance Nick-
el-Zinc ferrites

@ Nylon 6/6 cases are UL94V-0
(except TRCN series UL94V-2)

@ SFC/RFC and USB series employ

patented designs to ensure tight A

grip of the cable and secure clo- rﬁ,l

sure

~ —~ @ USB series has a been designed

W “.'—'l' to provide high impedance over a

wide frequency range

@ Available in both natural and Dimensions (mm) Min. Impedance (<) Order Code

black colours Dia. External Dia. Internal  H  25MHz 100MHz  Mitrs List No.
Dimensions (mm) Min. Impedance () Order Code Hinged Ferrite Clamps
Width Depth H 25MHz 100MHz ~ Miftrs List No. 19.8 76 26.1 73 139 TFCM-16-8-16 941-5840
13.4 132 189 45 80 SFC-3 941-5688 242 8.8 307 47 92 TFC-20-10-10 941-5858
13.9 13.6 27 122 168 USB-4 941-5700 274 10.8 339 72 132 TFC-23-11-14 941-5866
16.3 15 29.5 96 138 SFC-4 941-5718 28.6 13.6 35.2 41 88 TFC-25-15-12 941-5874
21 175 32 177 242 SFC-5 941-5726 Mounting Parts
235 20 32 139 207 SFC-6 941-5734 20 135 48  Withadhesivetape  TFP2014-T- 941-5882
235 20 32 137 204 SFC-8 941-5742 20 13.5 48 For 3mmscrew  TFP2014-V 941-5890
326 29 32 149 266 SFC-10 941-5750
317 294 4# 200 270 RFC-H13 941-5769

411299
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Cable Ferrites - Kitagawa - continued Two Piece Flat Cable Cores WEL KITAGAWA

Hinged P’Cores - continued

411300 A
Price Each . €
Mftrs List No. Order Code i I
Hinged Ferrite Clamps ° ll ____i
TFCM-16-8-16 941-58400
TFC-20-10-10 941-5858@ @ Unique construction permits close
TFC-23-11-14 941-5866@ mounting to FPC cable providing
TFG-25-15-12 941-5874@ high attenuation over a wide fre- o
- quency range o z T——
Mounting Parts @ Maintains uniform performance :
TFP2014-T- 941-58820 across the full width of cable
TFP2014-V 941-58900 @ Can be installed before of after
product assembly
Note: The plastic case has UL94V-0 approval. Max Cable Dimensions Impedance (<) Mftrs.
Width A B C D E F 25MHz 100MHz ListNo. Order Code
One Piece Flat Cable C MELE KITAGAWA
ne riece rlat Gable LGores 205 250 21.0 120 28 205 120 25 56 FP0-25-12-3  353-8321
High performance nickel zin ferrite mate- 227236
rial Price Each
Suitable for flat printed circuit cables and Cable Width Order Code
ribbon cables
. . 20.5 353-8321@
Offer good attenuation over wide frequen-
cy range . T
PVC mounting brackets parts with adhe- ‘D’ Connector Ferrite Plate WEL KITAGAWA
sive backing for stabilising on flat cable ) ) .
O @ Ferrite plate for use with ‘D’ subminiature con-
8 nectors
7] @ EMI suppression is achieved by inserting onto
E' the pins of the connector
(1) @ Suitable for Serial PC Mouse, RS232C inter-
@) face, etc
3
o thickness=2.8, hole pitth=2.77
o 227233
?D No. of Price Each
- -y
=2 ¥ Ways Mitrs. List No. Order Code
Ty ==
7] == PVC Mounted 9 FH9-14.5X7.6X2.8 353-8291@
_i 15 FH15-22.65X7.6X2.8  353-8308@
8 Style 2 25 FH25-36.4X7.6X2.8 353-8310@
Dimensions Impedance (Q) Mftrs. .
Sye A B C D E  25MHz  100MHz List No. Order Code Cable F Elektronik
1 16 05 5 12 115 42 79 FPC-16-12K 353-8345
1 245 05 5 12 20 30 65 FPC-25-12K 353-8357 P f b/ woata
m 1 31 05 5 12 27 26 66 FPC-31-12K 353-8369 Axial Ferrite Beads :wi_o_—‘*
< 2 21 1368 15 15 60 75 SSC-21-6.8-8B 353-8382 WORTH ELEKTRONTK
@) 1 335 13 65 20 27 50 90 $SC-33.5-20M 353-8394
- 1 40 13 65 10 35 23 54 SSC-40-10M 353-8400
M 1 40 13 65 12 35 27 60 SSC-40-12M 353-8412 A
= 1 452 1.3 65 12 40 26 61 SSC-45-12M 3538424 __ Ml N 00 O ) |~ —
o 1 452 13 65 8 40 19 46 SSC-45-8M 353-8436 -
@ 1 496 1.3 65 12 44 25 64 §SC-50-12 353-8448
1 576 13 65 12 52 25 63 $SC-58-12M 353-8450 L§.| c
Qo Adhesive PVC Mounts
(@] No. of stops Application Cores Mftrs. List No. Order Code
c 2 FPC-16-12, FPC-25-12 FPCK-12A 353-8722
g 4 FPC-31-12, FPC-56-12 FPCK-12B 353-8734
= 227234 @ Ferrite core made of NiZn, a material which works in a broadband frequency range
% ‘D Price Each @ Many different types and grades of materials (Nizn) for the best possible interference
28 Style  Dimension  Order Code suppression o .
(@) p 12 353-83450 @ Suitable for interference suppression within the RF and microwave range
S ] 12 5353578 @ For wires, coaxial cables, wire-wrapping cables, multiconductor wires, power supplies,
: 0 353'8369 data signal lines
s ° Impedance (2) 2 win. Dimensions (mm) Mftrs.
2 15 353-83820 @2MHz @ 100MHz A B c List No. Order Code
1 20 353-8394@ 243 501 9.5 4.75 9.5 74270033 163-5643
1 10 353-84000 320 418 1.5 5 185 74270030 163-5646
6.8 625 1.5 5 20.5 74270031 163-5647
L 12 353-84120 703 1001 115 5 25 74270032 163-5648
1 12 353-8424@ 602 958 10.5 55 285 74270036 163-5649
1 8 353-8436@ 204 382 12 5.6 20 74270037 163-5650
g 1049 614 12 6.1 45 74270062 163-5651
! 12 353-84480 518 714 141 63 18 74270060 163-5652
1 12 353-84500 767 709 141 6.3 286 7427004 163-5653
2 stop PVC Mount 353-87220 331 430 9.9 6.35 19.5 74270061 163-5654
4 stop PVC mount 353-8734@ 535 845 142 72 25 74270045 163-5655
70 130 12.7 7.92 12.7 74270063 163-5656
354 568 16 8 28.5 74270053 163-5658
339 577 16 9 17 74270054 163-5659
649 632 17.5 9.5 28.5 7427009 163-5660
NEW! Improved back-order 270 450 175 107 18 74270094 163-5661
H H 843 808 19 1.5 50.8 74270057 163-5662
de"very serwpe . . 459 577 28 18 28.5 74270095 163-5663
Receive e-mail updates with the exact 35 50 35 12 4 74270073 163-5664
R 39 58 35 13 5 742700713 163-5665
status of the delivery, due date and 39 47 41 16 4 74270012 163-5666
) i H 50 95 4 2 10 74270015 163-5667
despatch m,formatlon of all your 72 119 7.6 3.18 10 74270024 163-5668
back-order items. 35 59 6 4 10 74270022 163-5671
www.element14.com S0t
O
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Cable & Price Each Snap Ferrites =
max. (mm) Order Code Star-gap Series %
4.75 163-5643@
5 163-5646@ 2
5 163-5647@ i
5 163-56480 IC }—‘
55 163-5649@ PN PN
56 163-56500 °
6.1 163-5651@
6.3 163-56520 I
6.3 163-5653@ b
6.35 163-5654@ !
7.2 163-5655@
;'92 :2::::2: @ Worldwide first split case ferrite with defined air-gap
. (patent pending)
9 163-5659@ @ Helpful for EMI problems from 100 MHz up to 2.5
9.5 163-56600 GHz -
10.7 163-5661@ @ Data signals up to 100 MHz will not be effected
115 163-56620 @ Best performance (impedance) especially with 2 windings (2 cable through)
18 163-5663@ @ Low magnetic saturation of the material because of high DC current apply and therefore
12 163-56640 only low reduction of impedance because of DC current
13 163-56650 @® Pre fixing. and cable protection system m_a\kes it easier to assemble and save time
1'6 16356660 @ Not possible to remove from the cable without the WE key
: @ Non visible locking in closed conditions
2 163-5667@ @ With each packing unit 2 WE keys for free
3.18 163-5668@ @ UL 94 V-0 plastic material for the case working temperature: -25°°C to 105°C
4 163-5671@ @ For high speed data lines, especially LAN network CAT 5 and higher
@ Less influence ffrom mobile phone radiations, bluetooth and wireless LAN o
. . O @ Reduce disturbance by USB 2.0 and other fast digital signals
Toroidal Fgrmes /= @ Minimize the interference by fast circuits and switching power supply 3
EMI Suppression WilRTH ELEKTRONIK @ Suppression of the harmonic waves and no damping for the signal below 100 MHz (3
@ Better performance for high DC current applications with interference problems like <
power supply, motor and drives o
Cable Impedance (€2) 2 win. Dimensions Mftrs. 9
P width (mm) @ 25MHz @100MHz a b ¢ A B C D ListNo. Order Code
3 b2 |-°—-| 45-8 90 400 225 35 193 16 28 16 9 74271633S 163-5622 3
) , ) ) 85-125 135 640 315 35 283 25 28 25 13 74271622S 163-5623 o
@ Ferrite core made of NiZn, a material which 520647 o
works in a broadband frequency range Price Each =2
@ Many different types and grades of material rice kac g
(NiZn) for the best possible interference sup- Cable © Order Code =
pression 45-8mm 163-56220 »
@ For wires, coaxial cables, wire-wrapping cables, 8.5-12.5mm 163-5623@

multiconductor wires or power supplies, data

and gage signa ines Snap Ferrite STAR-FIX LFS W= 8

—E e ———O-
WIIRTH ELEKTRONIK

Cable © Impedance () 2 win. Dimensions (mm) Miftrs.
max. (mm) @ 25MHz @ 100MHz A B C List No. Order Code
46 195 370 95 5 145 742701121 163-5631 p m
47 105 170 10 5 5 74270176 163-5632 ) . Z
76 330 513 16.5 8 13 7427010 163-5634 m O
96 215 343 14 10 8 74270117 163-5635 3
10.3 237 307 175 107 127 74270181  163-5636 =4 -
11.8 342 471 235 126 14 7427012 163-5637 R =
13.3 187 398 225 138 64 74270119 163-5638 | 5 Y T
15.5 411 550 28 16 20 7427014 163-5639 - a
18.5 133 251 317 19 8 74270104 163-5640 -
28 165 350 356 254 75 742701112  163-5641 ® Core material: Mnzn = - Qo
N/A 390 650 61 355 20 74270191 163-5642 @ NEW: With patented flexible cable fixing
45 134 203 9 5 8 749701712 163-5644 @ Prefixing of t_he clip fac[lltates the cable assembling process c
520734 @ (Cable clamping protection S
Cable & Price Each @ The security lock guarantees electromagnetic compatibility because only authorised o)
3 persons can unlock the snap ferrite with the STAR-TEC key C_B
max. (mm) Order Code @ \aterial of the plastic case: PA 6 UL 94 V-0 0
46 163-56310 @ Operating temperature: -25 °C to +105 °C 28
47 163-56320 Cable Impedance (€2) Dimensions Miftrs. g
7.6 163-5634@ dia (mm) @ 1MHz @10MHz ~ H W D ListNo. Order Code
96 16356350 45-8 30 45 18.2 351 217 74272733 180-0423
103 163-56360 _ susre2
1.8 163-5637@ Price Each
133 163-5638@ Cable @ Order Code
15.5 163-5639@ 4.5 - 8mm 180-0423@
185 163-56400
248 163-5641@ Snap Ferrites with Flexible Cable Fixing E—VE—_o—i
VA 163-56420 Star Fix Series with Key Technology  witam ROk
45 163-5644@ 0
=
FREE technical support ” ﬂ I
Our trained engineers are here to help! . VL
: ‘ r’%} I =3 -
@ See inside front cover 'll’ '\l' - N b H I

A
, , »itl!
@ See inside front cover '.IQ\ p "il

*v » www.elementi4.com @ Prefixing cable system eases the cable assembling process

@ Patented case design prevents air gaps for a perfect EMI suppression
Vo) @ Security lock guarantees electromagnetic compatibility because only authorized per-
- sons can unlock the snap ferrite with the STAR-TEC key

For latest prices and stock information, please visit the website at www.elementi14.com 1181
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Cable Ferrites - Wiirth Elektronik - continued

Snap Ferrites with Flexible Cable Fixing - continued
Star Fix Series with Key Technology - continued

@ Ferrite core made of NiZn for broadband suppression from 30 MHz - 1.5 GHz

@ Material: plastic case PA 6, UL 94 V-0, operating temperature: -25°C to 105°C

@ Forinternal and external computer data and power cable

@ Perfect for cables with difficult access

@ Reusable because of the key technology therefore perfect for test and measuring pur-
poses
Cable  Impedance (©2) 1Wdg. Dimensions Mftrs.

width (mm) @ 25MHz @ 100MHz a b ¢ A B C D ListNo. OrderCode
45-8 145 246 225 35 19 16 28 16 9 74271733 163-5391

85-125 145 246 315 35 28 25 28 25 13 74271722 163-5392
520335
Price Each
Cable © Order Code
4.5-8mm 163-5391@
8.5-12.5mm 163-53920

STAR-TEC Cable Snap Ferrites
With Safety Key Technology

W=

'WIIRTH ELEKTRONIK

D
s
ot

@ Operating temperature: -25°C to 105°C

@ For computer data and power cable

@ Perfect for cables with difficult access

@ Reusable because of the key technology therefore perfect for T&M purposes

Cable & Impedance
max. (€2) 2 win. Dimensions Mftrs.
(mm) @25MHz @100MHz a b ¢ d e f& AW BW ListNo. Order Code
8 304 572 23 20 20 30 255 3.5 815 17 7427153 163-5624
14.5 242 443 32 30 20 40 36,5 3.5 15 17 7427151 163-5625
16 271 495 35 32 20 43 395 3.5 163 17 7427154 163-5626
27 205 401 48 44 20 55 515 3.5 275 17 7427155 163-5627
520653
Price Each
Cable ) max. Order Code
8mm 163-5624@
14.5mm 163-5625@
16mm 163-5626@
27mm 163-5627@
Ribbon Cable Snap Ferrites :—wi—_o—i
N . i —0o=
STAR-Flat Series with Key Technology WIIRTH ELEKTRONTK
G'M7 1

s

. , @ Patented no spring design
® Prefixing cable system eases the cable assembling process ) @ STAR-FLATS ribbon cable holding feature prevents sliding and cable crimping
@ Patented case design prevents air gaps for a perfect EMI suppression . @ Prefixing cable system eases the cable assembling process
@ ferrite core is made of NiZn, a material which provides broadband suppression from 30 @ Patented case design prevents air gaps for a perfect EMI suppression
MHz - 1.5 GHz @ Security lock guarantees electromagnetic compatibility
® \Vaterial: plastic case "DA 6, UL 94 V-0 @ Innovative sleek design without any sharp edges
® Operating temperature: -25°C to 105°C @ Ferrite core for broadband suppression from 30 MHz - 1.5 GHz
@ For Internal and external computer data and power cable @ Material: plastic case PA 6, UL 94 V-0
@ Perfect for cables with difficult access because of easy installation and removal @ Operating temperature: -95°C t0 130°C
@ Reusable because of the key technology therefore perfect for test and measuring pur- @ For computer and power cable, cable with difficult access, medical technology
poses @ Reusable
Cable Impedance () 1 turn Dimensions Mftrs. Cable Im ; ;
P ) pedance (€2) Dimensions (mm) Miftrs.
©(mm)  25MHz - 100MHz - a b ¢ A B C D ListNo. - OrderCode size(nm) @25MHz @100MHz A B C  E  ListNo. Order Code
35-5 175 320 237 369 182 15 28515 6.6 74271111 163-5393 2% 97 194 533 331 16 34 7497246 163-5628
45-6 176 321 237 369 182 15 28515 6.6 74271112 163-5394 %0 78 180 713 331 16 52 7497948  163-5629
6-75 145 246 242 364 201 16 28 16 9 74271131 163-5617 50 7 192 845 331 16 645 7427947 163-5630
7-85 141 241 242 363 197 16 28 16 9 74271132 163-5618 : ’ ’ 520670
85-105 151 270 336 37.7 295 25 28 25 13 74271221 163-5619
105-125 145 265 335 376 288 25 28 25 13 74271222 163-5620 Cable Price Each
520433 Size Order Code
Price Each 26 163-5628@
Cable © Order Code 40 163-5629@
3.5-5mm 163-5393@ 50 163-56300
4.5 - 6mm 163-5394@
7-8.5mm 163-5618@
85-105mm  163-5619@ Discrete EMI Absorber — ‘Cho Drop’® CHOMERICSS
105-12.5mm  163-5620@
Fixation 180-0424@
Fixation 180-0426@ L=13.97, D=47,
Lead length=27.94,
Lead dia.=0.64
Snap Ferrites Ewi_o—o— Supplied bandoliered on tape.

STAR-RING Series with Key Technology

Patented no spring design which eliminates air gaps

Prefixing cable system eases the cable assembling process

Patented case design prevents air gaps for a perfect EMI suppression

Security lock guarantees electromagnetic compatibility because only authorized per-
sons can unlock the snap ferrite

Innovative sleek design without any sharp edges

Ferrite core NiZn provides broadband suppression from 30 MHz - 1.5 GHz

Material: plastic case PA 6, UL 94 V-0

@ Discrete EMI absorbers are designed to reduce radiation from digital signal lines with-
out significantly adding to propagation delay

@ They will normally suppress radiation from a given lead by 10dB to 15dB and have a
propagation delay of less than 10ns, while their flat absorption characteristics eliminate
the 'ringing’ found with ferrite beads. Leads are tinned copper wire.

Current capacity 500mA Mftrs List No. 80-10-9714-1000
204245
Price Each
Order Code
80-10-9714-1000 121-8464@

MEL KITAGAWA

@ Flexible moulded earthing clamps

@ Simultaneously fastens and earths

@ Resin clamp provides excellent elasticity
resulting in no damage to the cable

@ For use with outer or inner* earth shield-
ing braid

@ M3 screw mounting

Cable Earthing Clamp

*cut away cable insulation material to expose
inner shielding braid

227239

@ Compliant

For free legislation advice visit www.global-legislation.com



Technical portal and online community for Design Engineers - www.elementi4.com

Nominal Mftrs. Price Each
cable dia. List No. Order Code

31035 FGC-3 M3 353-8266@

5t05.5 FGC-5 M3 353-8278@

8108.5 FGC-8 M3 353-8280@

Earthing Straps Laird

@ Earthing straps designed to provide low im-
pedance paths for EMI generated currents

@ The strap overcomes the problems associ-
ated with conventional round earth wires,
of an increased inductive resistance at high
frequencies, due to the "Skin effect"

@ Manufactured from tin plated copper with
Green/Yellow insulation.

Copper thickness 2um

Insulation material Polyolefin

Insulation colour

Hole Dia=4.75 Tin plate thickness 2um
Dielectric strength 10KV DC
Operating temperature -55°C to +135°C
386536
Dimensions Price Each
Length (mm) Width (mm) Order code
75 13 121-9162@
152.4 13 121-9163@
228.6 13 121-9161@
300 13 121-9164@
Insulated Earth Straps - ‘Cho-strap’® CHOMERICSK

@ Flexible earthing straps manufactured from double-insulated laminates with tinned cop-
per interior and Mylar* exterior for high dielectric strength
@ Provide low RF impedance and reduce radiated EMI emissions. Recommended when-
ever board-to-chassis or chassis-to-cabinet earthing is required
@ Punched and tinned ends facilitate termination, while tinned contacts provide corrosion
resistance
@ Meet UL94V-0 requirements
@ Standard width 12.7mm
* Registered trademark of E.I. DuPont de Nemours
204247
Mftrs Order Price Each
List No. Code
L-1011-6 121-8468@
L-1011-9 121-84620
L-1011-12 121-84690

Electrically Conductive Tape 9703

A permanently tacky system consisting of a pressure sensitive adhesive (PSA) matrix with
aligned conductive particles, the PSA properties make it easy to handle and apply without the
need for thermal bonding. Many applications require mechanical back-up to achieve long-
term electrical reliability.

@ Pressure sensitive adhesive (PSA) transfer tape with anisotropic electrical conductivity

@ PSA tack properties provide an instant bond with minimal pressure and make for ease
of use in assembly operations

@ Good adhesion to common PCB substrates such as copper, gold, polyimide, polyester,
Kapton™, FR-4 epoxy

Typically used for:

@ Interconnection of silver ink/polyester flexible circuits

@ A membrane touch switch to flex citcuit attachment

@ EMI/RFI shield attach

Adhesive:
Contact resistance/resistivity:
Minimum suggested gap between contacts:

Acrylic
1.25 uQ-inch? / 1.6Q-cm
0.4mm

Minimum suggested contact area (per pad): 0.005 inch?
Tape only thickness 0.05mm
Liner thickness 0.127mm
Conductive material Particle
Operating temperature 15t0 70°C
Reel dimensions (LxW) 33m x 25mm
451721
Price Each
Mftrs. List No. Order Code
9703 25MM X 33MTR 130-7064@

Shielding Foil Tape Laird ,

@ Sheilding tapes are available in tinned
copper, Aluminum, Adhesive copper
and nickel fabric version

@ Sheilding tapes offers strong conduc-
tivity, strong adhesive and durability in
a thin lightweight and flexible sheilding
design and application

@ Aslo offers superior abrasion and cor-
rosion resistance

@ Tinned copper version allows direct
soldering to the tape

@ Copper tape meets the requirements of
MIL-T-47012 and the tinned copper
foil tape meets MIL-T-10727 for corro-
sion resistance

Note: Reel length tolerance +10%

386546

Dimension Price Each

(WxL) Order Code

Tin-plated Copper

12.7mm x 15m 886-8506@

25.4mm x 15m 886-8514@

Aluminium

12.7mm x 15m 886-8549@

25.4mm x 15m 886-8557@

50.8mm x 15m 886-85650

Copper

12.7mm x 15m 886-8581@

25.4mm x 15m 886-85900

50.8mm x 15m 886-8603@

Copper, Conductive Adhesive 2 Sides

25.4mm x 15m 886-8646@

Nickel-plated Fabric

25.4mm x 15m 886-8662@

50.8mm x 15m 886-86700
Shielding Foil Tape — ‘CHO-FOIL'® CHOMERICS¥

@ Economical EMI shielding solution for variety of commer-

cial uses

@ Pressure-sensitive adhesive (PSA). Adhesive contains a
uniform dispersion of unique oxidation resistant conduc-
tive particles that produce a very low resistance through
the tape

@ Copper tape meets the requirements of MIL-T-47012 and
the tinned copper foil tape meets MIL-T-10727 for corro-
sion resistance

@ Tinned copper version allows direct soldering to the tape

Note: Reel length tolerance +10%
204250

Dimension (W x L) Price Each
Order Code
Tin-plated Copper
12.7mm x 16.4m 121-8470@
25.4mm x 16.4m 121-8466@
50.8mm x 16.4m 121-8471@
101.6mm x 16.4m 121-84720
Aluminium
12.7mm x 16.4m 121-8473@
25.4mm x 16.4m 121-8474@
50.8mm x 16.4m 121-8476@
101.6mm x 16.4m 121-8477@
Copper
12.7mm x 16.4m 121-8478@
25.4mm x 16.4m 121-8465@
50.8mm x 16.4m 121-8479@
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Shielding - continued

Shielding Foil Tape — ‘CHO-FOIL'® - continued

Dimension (W x L) Price Each
Order Code

Copper, Non-conductive Adhesive

12.7mm x 16.4m 121-8480@

25.4mm x 16.4m 121-8481@

50.8mm x 16.4m 121-84820

Copper, Conductive Adhesive 2 Sides

25.4mm x 16.4m 121-8483@

50.8mm x 16.4m 121-8484@

Aluminium, Conductive Adhesive 2 Sides

25.4mm x 32.8m 121-8485@

Shielding Foils SM

P //" y ': = - /;r _
My

™\ | lelding Tape:
([ e—m——
U0 1181 115y 15

| " e

S 1190 1199 1345 1367 13
R, 28 1

i

@ 3M Scotch™ Foil Shielding Tapes are de-
signed for applications requiring reliable
point-to-point electrical contact, particularly
EMI shielding, grounding and static charge
draining

@ The tapes have multitude of uses in electronic
design and test laboratories forprototyping,
design and troubleshooting.

All rolls are 19mm wide and 3.66m long
Mftrs. List No.  Order Code Description

@ Also available as an engineering kit,
which offers easy access to all 9
foil tapes in the 3M range

@ Dispenser box serves as a source
of reference for tapes, as basic
technical information about each
tape appears on the box

‘WS’ Monel/Silicone Shielding Material Laird

Sheet size
H=900, W=100, Th=1.5

@ This shielding material is a composite of monel wires embedded in a solid silicone, and
orientated to a matrix of 100 per square centimetre

@ Provides excellent RF attenuation through wire point contact on both sides of the gas-
ket and will also provide environmental sealing to IP65 or IP66 depending on seal com-
pression.

@ Small gaskets can be made simply by cutting the sheet using a blade

@ Larger gaskets can be formed by cutting the material into strips, and gluing using a
good cyanoacrylate (super glue), into a q‘picture frame style’.

@ Holes can be cut or punched as required.

Monel wires 0.11mm dia. Operating temperature -55°C to +125°C
204251
Price Each
Order Code
121-9144@

CPU Ferrite Plates

W=

'WIIRTH ELEKTRONIK

1170 120-8990 Plain aluminium foil, conductive adhesive solderable. Total thickness
gé(;irgrgglmmpnalumlmum foil, conductive adhesive solderable. Total thick- @ Made of NiZn suppresses interferences in a broadband range
1181 120-8991 Plain Copper foil, conductive adhesive, solderable. Total thickness ® Perfect for applications with GPUs
0.07mm @ Impedances up to 800Q .
1182 120-8993 Plain Copper foil, conductive adhesive on both sides of foil, solderable. To- @ For CPUS and controller screening
tal thickness 0.09mm. o Impedance () Dimensions (mm) Mitrs.
1183 120-8994 Tin Plated Copper foil, oxidation resistant for long term EMI Shielding. Con- @ 25MHz @ 100MHz A B c List No. Order Code
ductive adhesive. Total thickness 0.07mm. 2 88 20 15 30 7427414 163-5789
1194 120-8995 Plain Copper foil, electrically non-conductive adhesive. Total thickness 24 79 23 0.8 23 7427415 163-5790
0.08mm. _ _ _ _ 36 114 30 15 30 7427417 163-5791
1245 120-8996 Embossed Copper foil, conductive adhesive. Solderable. Total thickness 25 84 40 15 18 7427418 163-5792
0Amm. ) _ o 27 85 50 15 18 7427419 163-5793
1345 120-8999 Embossed Tin Plated Copper foil. Conductive adhesive. Oxidation resistant 21166
for long term EMI shielding. Total thickness 0.1mm.
204090 Price Each
Price Each Order Code
Miftrs. List No. Order Code 20x 30 163-5789@
1170 120-8990@ 23x23 163-5790@
1181 120-8991@ 30x30 163-5791@
1182 120-8993@ 40x18 163-5792@
1183 120-8994@ 50x18 163-5793@
1194 120-8995@
(W)
1245 120-89960 Noise Suppression Sheets T Dl(
1345 120-8999@ N

Laird ,

@ Monel mesh tape providing excellent RFI/EMI
shielding for electronic cables and harness as-
semblies.

@ When wrapped firmly around cables with a
50% overlap and earthed at both ends, provides
an effective shield in compliance with BS6527,
VDE and FCC radiation limits.

Knitted Wire Mesh Tape

204249

10m Reel Price Per Reel
Reel Width Order Code
25mm 121-9141@
50mm 121-9142@

I Over 500 000 products available online -

IRJO4 and IRJO8 Series

Features

@ Highly flexibly, shock resistant, soft magnetic sheet material and resin

@ Suited for thin and compact devices

Applications

@ Noise reduction for flexible cables used in mobile devices (including notebook PC’s,
digital cameras, games machines, mobile phones)

@ Reduction of noise radiated from a wide range of electronic devices (including noise
from CPU)

@ Reduction of specific absorbed radiation (SAR) from mobile phones

@ Reduction of internal EMI (resonance, crosstalk) inside a shielded casing

Operating temperature  -40°C to +85°C
IRJO8 Series - For Low Frequency

Dimensions (mm) Recommended
L w H frequency range Mftrs List No. Order Code
300mm  200mm  0.13mm  10MHz to 3GHz IRJOBAB 300X200X0.13 150-3731

@ Compliant

For free legislation advice visit www.global-legislation.com
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IRJ04 Series - For High Frequency

Dimensions (mm) Recommended
L w H frequency range Mftrs List No. Order Code
300mm  200mm  0.tmm 50MHz to 10GHz IRJO4AB 300X200X0.1 150-3733
300mm 200mm 0.25mm  50MHz to 10GHz IRJO4AB 300X200X0.25 150-3734
300mm  200mm  0.5mm 50MHz to 10GHz IRJO4AB 300X200X0.5 150-3735
300mm  200mm  0.tmm 50MHz to 10GHz IFLO4AR 300X200X0P1 150-3737
490766
Price Each
Mftrs List No. Order Code
IRJO8 Series
IRJOBAB 300X200X0.13 150-3731@
IRJO4 Series
IRJO4AB 300X200X0.1 150-3733@
IRJ04AB 300X200X0.25 150-3734@
IRJO4AB 300X200X0.5 150-3735@
IFLO4AR 300X200X0P1 150-3737@
Gasket Strip-Extra Soft Laid,

. B

>l A <k

@ Extra Soft Shielding Strip for commercial enclosures, cabinets and panels requiring
minimum closure force or where wide tolerance gaps exist.

@ Constructed from a single layer of fine monel wire, knitted over a closed cell neo-
prene sponge

@ Excellent shielding performance when compressed by 25%, compression up to
50% can be applied to improve enviromental sealing

@ Pressure-sensitive adhesive backing ensures easy application

Monel wire thickness 80um  Operating temperature -40°C to +80°C
213822
Size Price Per Reel
A xB Order Code
5m Reels
6 x 4 121-9154@
9 x 6 121-9155@
10m Reels
6 x 4 121-9156@
9 x 6 121-9158@
Knitted Yarn Gasket — ‘Soft-Shield 2000° CHOMERICSK

@ Designed to provide an economic EMI
seal for commercial electronic enclo-
sures.

@ Shielding Performance: >70dB attenua-
tion from 20MHz to 10GHz

@ Closure Force: Requires <0.175 N/mm
(1lb./inch) closure force

@ Self terminating - simply cut to length

) ) @ Pressure-sensitive adhesive (PSA) for
Miftrs. List No. 01-1392+Gasket Profile ease-of-use and quick mounting

204272
Dimensions Reel Gasket Price Each
w X H  Length Profile Order Code

Square Shape
6.4mm x 6.4mm 3m 6791 121-8492@
6.4mm x 64mm 5m 6791 121-3491@

D Shape

EMC Foam Gasket

@ UL 94V0 and HB flame retardant

Laird ,

/

@ High conductivity and shielding attenuation
@ Ideal for applications requiring low @ High abrasion and shear resistance

pressure force @ Self-terminating cut-to-lengths of 1m
386520
1m Lengths
Dimensions (mm) Price Each
w X H Order Code
Square Shape
5 X 5 883-3508@
6 X 6 883-3516@
9.5 X 9.5 883-3524@
Rectangular Shape
3.3 X 4.8 883-35320
64 X 9.5 883-35400
9.5 X 12.7 883-3559@
D Shape
6.4 X 3.6 883-3575@
9.5 X 6.4 883-3583@

36mm  x 25mm 5m 6903 121-8486@

9.5mm x 6.4mm 5m 6792 121-3488@

127mm  x  9.5mm  5m 6902 121-8489@

Rectangular Shape

6.4mm x  33mm 5m 6794 121-8490@

FREE technical support

Our trained engineers are here to help!
@ See inside front cover

@ See inside front cover

«@» www.element14.com

O

For latest prices and stock information, please visit the website at www.elementi14.com
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Packaged, protected, perfect

Thousands of ICs now available in our innovative peel packaging*

We’ve extended our peel packaging to cover IC case sizes from 5x5mm to 14x14mm:

Complete protection for a wide range of ICs

Clear product identification with batch number and element14 part number
All round protection in transit and storage

Reduced moisture ingress and anti-static protection

No minimum order requirement

* Peel packaging is being introduced gradually to all ICs. Not all the products are covered at the time of this publication.



	SINGINT-1101
	SINGINT-1102
	SINGINT-1103
	SINGINT-1104
	SINGINT-1105
	SINGINT-1106
	SINGINT-1107
	SINGINT-1108
	SINGINT-1109
	SINGINT-1110
	SINGINT-1111
	SINGINT-1112
	SINGINT-1113
	SINGINT-1114
	SINGINT-1115
	SINGINT-1116
	SINGINT-1117
	SINGINT-1118
	SINGINT-1119
	SINGINT-1120
	SINGINT-1121
	SINGINT-1122
	SINGINT-1123
	SINGINT-1124
	SINGINT-1125
	SINGINT-1126
	SINGINT-1127
	SINGINT-1128
	SINGINT-1129
	SINGINT-1130
	SINGINT-1131
	SINGINT-1132
	SINGINT-1133
	SINGINT-1134
	SINGINT-1135
	SINGINT-1136
	SINGINT-1137
	SINGINT-1138
	SINGINT-1139
	SINGINT-1140
	SINGINT-1141
	SINGINT-1142
	SINGINT-1143
	SINGINT-1144
	SINGINT-1145
	SINGINT-1146
	SINGINT-1147
	SINGINT-1148
	SINGINT-1149
	SINGINT-1150
	SINGINT-1151
	SINGINT-1152
	SINGINT-1153
	SINGINT-1154
	SINGINT-1155
	SINGINT-1156
	SINGINT-1157
	SINGINT-1158
	SINGINT-1159
	SINGINT-1160
	SINGINT-1161
	SINGINT-1162
	SINGINT-1163
	SINGINT-1164
	SINGINT-1165
	SINGINT-1166
	SINGINT-1167
	SINGINT-1168
	SINGINT-1169
	SINGINT-1170
	SINGINT-1171
	SINGINT-1172
	SINGINT-1173
	SINGINT-1174
	SINGINT-1175
	SINGINT-1176
	SINGINT-1177
	SINGINT-1178
	SINGINT-1179
	SINGINT-1180
	SINGINT-1181
	SINGINT-1182
	SINGINT-1183
	SINGINT-1184
	SINGINT-1185
	SINGINT-1186


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice


