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KRATOS IGENERAL MICROWAVE
Microwave Electronics Division

COMPANY PROFILE

ABOUT KRATOS GENERAL MICROWAVE

KRATOS General Microwave incorporates engineering innovation and excellence with high-quality
design and production to deliver special requirements and mission critical needs.

Having built numerous products for the most rigid requirements and demanding environments,
KRATOS General Microwave has become a leader in Innovative Microwave Solutions. Whether it
is off-the-shelf, or custom made, KRATOS General Microwave designs provide top performance at
a competitive price and uncompromised quality, while powering many military, governmental and
commercial applications.

For more than 50 years, our multi-disciplinary expertise in RF technology, signal processing,
hardware and firmware have been utilized worldwide in state-of-the-art microwave components and
subassemblies for a wide range of defense and civil applications.

TYPICAL APPLICATIONS

Military and Defense - Electronic Warfare (EW) Systems, Radars, Missiles, UAVs, Smart Munition/
Precision Guided Munition, GPS Immune/Navigation Warfare, Communications, Homeland Security
(HLS), Simulators, Munition Proximity Sensors and Software Defined Radio (SDR).

Commercial - In-Flight Connectivity, Maritime and Train Connectivity, Airborne Weather Radars,
IFF, Test Equipment, RF and Fiber Optic Communications, Industry Manufacturing Instrumentation,
Research Laboratories and Medical Instruments.

PRODUCT LINES
MICROWAVE PRODUCT SOLUTIONS

Broadband Oscillators and Synthesizers - This product line covers 0.5 to 18 GHz band
(and beyond) and includes Fast Indirect Synthesizers with less than 1 microsecond settling time
with modulation, Direct Coherent Synthesizers with 40 nanosecond settling time, Digitally Tuned
Oscillators (DTOs), Phase Locked Oscillator PLOs) and Voltage Controlled Oscillators (VCOs).



Solid State Power Amplifiers (SSPAs) - Up to 1KW in X, Ku and Ka-bands for missiles, airborne
Radars and HLS radars. Up to 1 KW in VHF for military and non-military applications as well as for
Pulse Power Amplifiers for IFF systems and Low Noise Amplifiers.

Data-Links - A variety of customized DATA-LINKS subsystems, from small, simple, low cost and
low power to complex, high-end and high-power products that incorporate stat-of-the-art microwave
technology, mixed signal processing, System on Chip (SoC) devices, high power FPGAs and other
Digital technologies.

INTEGRATED MICROWAVE ASSEMBLIES (IMAS) AND SUB-SYSTEMS

Beam Forming Modules - A versatile line of complex, high-density modules, utilizing Surface
Mount Technology for Phase Array Radars.

Transceivers and Receivers - Superior performance and cost-effective product line that includes
both Narrowband and Broadband products and covers 0.5 — 18 GHz bands. A perfect fit for various
applications, such as Direction Finder subsystem for ELINT and ESM airborne systems, Data Links
for Missiles, Smart Munition, UAVs, Centric Network Warfare, JDAM/BDI and more.

Custom IMAs - Integrated Microwave Assemblies (IMA) built per specific requirements such as: RF
Front-Ends, Complicated Switching Assemblies and Frequency Up and Down Converters.

CONTROL COMPONENTS

Control Components (0.1 — 40 GHz) - Based on PIN diode and proprietary coupler technology,
this product line includes low, medium, and high-power switches (SPST up to SP16T), Switched
Filter Banks, Attenuators, Limiters, Modulators, Phase Shifters, Frequency Translators. All control
components are available with either digital or analog control.

STANDARDS AND CERTIFICATIONS

KRATOS General Microwave Quality Management has been certified to AS9100 and 1ISO9001.
General Microwave Corporation US is certified to ISO 9001:2015. Certain companies within the
Microwave Electronics Division are FAA certified to maintain microwave modules for commercial
aircraft and is in process of being certified by the European Union Aviation Safety Agency (EASA).
KRATOS Microwave Electronics Division shares the concern for a better world for all, and certain
companies within the division are certified to ISO 14001. Our products can be ordered to be
REACH or RoHS compliant.

/ REACH

COMPLIANCE

Comppliant * e
— e ~ A

Kratos General Microwave detailed product line catalog is available online at
www.kratosmed.com/gmcatalog.
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Kratos General Microwave has been a leader in the development of microwave frequency sources for more
than 30 years. Our microwave frequency sources product line consists of state of the art high performance
Synthesizers and Free Running Oscillators.

Kratos General Microwave offers a broad range of microwave frequency sources: Direct Synthesizers,
Fast Indirect Synthesizers, Digitally Tunes Oscillators (DTO) and VCOs. In addition to catalog, COTS
(Commercial Off The Shelf), MOTS (Modified Off The Shelf) products. Kratos General Microwave is offering
a variety of custom frequency sources for demanding requirements and severe environmental conditions
such as fighter aircraft and missiles.

Kratos General Microwave frequency sources are used in various applications such as: RF missile seekers,
EW, SIGINT, Smart Munitions, Data Links, radar, and simulators.

If your system requirements demand a frequency source which cannot be found in this catalog, please do
not hesitate to contact Kratos General Microwave directly.

Frequency Sources Final Testing

E ¢
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Ht gqwgpe{ Ugwripi /P quv-Vwplpi FtK v:Themaximum
deviation in frequency at a given time, following a
change in tuning command, relative to the frequency
one second after the change in tuning command. The
worst-case condition usually occurs for frequency
steps from one end of the band to the other. (Results
of a typical measurement are shown in Fig. 1.) Settling
time usually refers to the response up to several
hundred microseconds, while post-tuning-drift
usually refers to the variation from several hundred
microseconds to as long as several hours.

Mqf wre vig p 'Ugp ukvivkv{ T ¢ viq) : Theratio betweenthe
maximum and minimum slopes of the frequency vs.
voltage tuning curve of a VCO over its frequency band.
(For a DTO, this is defined at the FM modulation port.)
Htggwgpe{ F gvicviqqpBcpf y K vj :Thepeak-to-peak
frequency deviation obtained for a given peak-to-peak
voltage swing at the modulation port of a VCO or DTO.

Mqf wrevigp "Bepf y K vj :"The modulation frequency
at which the frequency deviation bandwidth of a VCO

or DTO decreases by 3 dB relative to the deviation
bandwidth at low frequencies.

Pj cug"P gqlug:"The sideband noise level at a given
deviation, f_, from the oscillator frequency, relative to
the carrier power level and normalized to a bandwidth
of 1 Hz.

T gukd we H'HM:"The peak-to-peak frequency deviation
of an oscillator at its -3 dBc points, when measured
on a spectrum analyzer with a resolution bandwidth of
1 kHz. (See Fig. 2).

Vgmpgt cvwt g'Uve blekv{ : The total oscillator frequency
variation over the rated operating temperature, usually
expressed in ppm/°C.

P wmipi :'The maximum variation in oscillator frequency
relative to its frequency when operating with a matched
load, when the output load is rotated through a full 360°
phase change. The peak-to-peak variation in oscillator
frequency is approximately twice the pulling figure
defined above. By using the following approximate
formula, the pulling figure may be scaled as a function
of the VSWR:

fO

2 EXT

N peak-to-peak = (S-1/9)

where f is the oscillator frequency, Q. is the external
Q of the circuit, and S is the load VSWR.

P wuj ki :'"The incremental change in oscillator
frequency that results from an incremental change in
power supply voltage.

FREQUENCY DRIFT (MHz)

=5

-2 -1

-4 -3
TIME (10* Sec)

Fig. 1-Measured settling time of 8-12 GHz VCO

|
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RELATIVE OUTPUT POWER (dB)

o
FREQUENCY

Fig 2-Residual FM
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Kratos General Microwave has developed a broad line of general-purpose synthesizers to be used in various
applications. Our synthesizer catalog product line consists of high performance, broadband, and fast indirect
synthesizers (FIS). We provide a cost-effective solution to the requirements of a high performance frequency
source for various electronic systems.

To provide optimum solutions for diverse requirements, Kratos General Microwave has developed a variety of
Fast Indirect Synthesizers (FIS) with different parameter trade-offs: The standard SF series synthesizer product
line for fast tuning speed, the SM series synthesizer with frequency modulation capability while in synthesizer
mode, and the low cost compact synthesizer SW series.

In addition to the catalog synthesizers product lines, KRATOS General Microwave supports specific customers’
requirements, by providing synthesizers built per customer’s specifications. Custom synthesizers are provided
for missile seekers and EW applications.

HT GSWGP E[ "U[ P VJ GUR GT U"-"UGNGEV QP "I WK G
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MQFGN" (PCI G EQMMGP VU
05 2 4 6 12 18 40
0.5 = 3 SF6053
1 pysec
2 18 il i Indirect Synthesizer
2 19 SF6219
2 18 SM6218
6 18 SM6618 14 1 Hsec Indirect Synthesi_zer
with frequency modulation
2 20 SM6220
IIII%III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII8II SW0580
1.25 20 SW0120
20 Compact Indirect Synthesizers
2 20 SW0220
6 18 SW0618
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Synthesizer Model SF6218

DDS
SECTION

h

DDS CLK.

EXT. REF IN
100MHz

: i

KRATOS General Microwave has developed the series
SF60 fast, broadband, low phase noise and small size
synthesizer, to meet the needs of a general purpose fast
synthesizer for applications such as Signal Generators
and Automatic Test Equipment at an affordable price.

For military applications, this synthesizer requires option
GO09 to comply with Military Standards. The specific
environmental MIL STD requirements as well as the EMI/
RFI specifications should be provided by the customer.

Each synthesizer is supplied with an internal reference
crystal oscillator. The customer has the option of
connecting an external reference crystal oscillator.

OUTPUT 2-18(20) GHz !
—>

FILTER
SECTION 10 dBm

Main PLL Section

0dBm * 2dB
REFERENCE

: : : SECTION

TCLK.

INT. REF.

Synthesizer Block Diagram
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UGT KGU"UH60'U[ P VJ GUK GT "UP GEKHKEC VIQP U

UP GEKHIEC V IQP
P CTCMGVGT MQF GN"UH6063| MQF GN"UH6218 | MQF GN"UH6219
1 |HTGSWGPE[ "TCPI G™l J| + 0.5t03® 2t018 ™ 21019
, | CEEWTCE[ +2

HT GSWGP E[ "CI K1

+2 First year. +1 per year, after first year

QWP W'"PQY GT

4.1 """Min.. (dBm) "* 10
42 | ""Variation, over freq. and temp., max. (dB) +2.5
5 UGVVNKP | "VIMG"?","mec x0™*uuge+ 1
6 UUB'"P J CUG"P QRUG"*,"mcx"f Be/d | +
6,1 @ 100 Hz Offset -87 =77
6.2 @ 1 kHz Offset -100 -90 -90 ©
6.3 @ 10 kHz Offset -110 -100 -100 @
6.4 @ 100 kHz Offset -114 -104 -104 ©@
65 @ 1 MHz Offset -114 -104 -104 @
6.6 @ 10 MHz Offset -119 -106 -106 @
7 J CTMQP KEU,"mcx"*f Be+ -20
8 UWB-J CT MQP KEU,"mcx"f Be+ -50
9 UP WT WU, "mc x"*f Be+ =50 | =50 -50 @
10 PWNNKP I "@"XUY T"2:1"mex"*mJ | + <1
11 PWUJ I ,"mcx™mJ | /X + =1
12 HT GSWGP E[ "EQP VT QN™P CT CNNGN+ 18 BITS | 21 BITS
13 | HTGSOUVGP "UK G,"pgmipcriNUB™mJ | +1 10
14 T GHGT GP EG'ET[ UVCN"'QUEKNNCV QT """+
191 | K P WV "HT GS WGP E[ ,"*MJ | +"* 100
102 | ¥ PW'PQY GT,"*f Bm+ 02
15 PQY GT"UWP P N[ '"T GS WKT GMGP V,"*mC +
(12V 5% 1,800
-12V 5% 300
(5V 5% 1,500
16 PQY GT "EQP UWMMP VIQP,"mcx™Y + 30
17 QPGTCVKI "VGMP 0%c) "+ -20to (70

18

QVJ GTGP XKFQP MGPVCNP CTCMGVGT U

APPLICABLE FOR AIRBORNE APPLICATIONS

19

F KIGP UKQP U,"ipej gu™mm:+

6x6x1.1, (152.4 x152.4 x 27.9)

(1) Other values are Optional

(2) To within +1 MHz from final frequency
(3) Degraded by 3 dB @ 18 to 19 GHz

(4) External reference oscillator optional
(5) 10 MHz Optional
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F MGP UKQP U"cpf "Y GH J V

#1
—M'EMJJ—\ 57
RECEPTACLE \ [4.5]
i) \
N | 1.10
i 51| 2791
@ [13.0]
.75 [19.1]
6.00 [152.4]
12101 2.55+.01 321101
[3.0520.25] ~ [64.7720.25] [81.53£0.25]
M S
o J3 w J & Q
REF. IN CONTROL
2.881.01

[73.1520.25]

3.56 .01
[90.42+0.25]
8P MODEL : SF6218 .00
DATE CODE : i
RA2 SERNO : é

o

288 £.01
[73.15:0.25]
22001
[55.89:0.25]

—
%\ RF OUT m Al
4201 T \_2.125+.004 [93.1720.01]
[3.052025] THRU X 8
PL.
3.164.01 [80.26£0.25] SMA, FE x2

2.60 +.01
[66.04+0.25] 3PL.

1.25

22K U *

[2':?31 — 35
f
Weight (Approx.): 1,0 Kg (2.2 Pounds) DIMENSIONS IN INCHES (mm)

Dimensional Tolerances, unless otherwise indicated: .XX £.02; . XXX +.008



P kp"Cuuk pmgpVv'f qt "Eqppgevqt "L1

4

Ugt kgu'UHB0U

\ i

Plp"Cuuk pmgpVv'f qt "Eqppgevqt "L1:
PlpPq0 Uk pcn'Pcmg PlpPq0 Uk pcrn’Pcmg
1 Strobe 20 *12V
2 *12V 21 *12V
3 GND 22 GND
4 *B\V 23 *5\V
5 *5V 24 GND
6 GND 25 -12v
7 -12v 26 Frequency Bit 0
8 Frequency Bit 1 27 Frequency Bit 2
9 Frequency Bit 3 28 Frequency Bit 4
10 Frequency Bit 5 29 Frequency Bit 6
1 Frequency Bit 7 30 Frequency Bit 8
12 Frequency Bit 9 31 Frequency Bit 10
13 Frequency Bit 11 32 Frequency Bit 12
14 Frequency Bit 13 33 Frequency Bit 14
15 Frequency Bit 15 34 Frequency Bit 16
16 Frequency Bit 17 35 Frequency Bit 18 2*
17 Frequency Bit 19 36 Frequency Bit 20 2
18 N.C. 37 N.C. ™
19 Lock Indicator
Note:

(1) For factory use only. All N.C. pins should

not be connected

(2) For Model SF6053 - Not Connected
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Synthesizer Model SM6218

DIGITAL
MODULATION

INPUT

ANALOG
MODULATION

l

INPUT

EXT. REF IN

100MHz — ) ]

0dBm t 2dB

INT. REF.

SAMPLING

SECTION

DDs
SECTION

SAMPLING
CLK.

REFERENCE

3

DDS CLK.

SECTION

Ugt iguUM60Hc uvipf Kk gevlU{ pvj gu gt
y kj "Htggwgpe{ "Mqf wrcvigp

KRATOS General Microwave has enhanced the series
SF60 fast, broadband, indirect synthesizer by adding a
modulation function. With this function, the synthesizer is
well suited for use in various test systems where the signal
output of the signal generator needs to be modulated
rather than be just a CW signal.

The modulation input can be an analog voltage or a digital
signal. This provides the system designer with more
flexibility and possibilities in his application for complex
modulation options. Fig. 1 is the spectrum of the output
signal with a 1 MHz sine-wave modulation input.

Of special importance is the fact, that this synthesizer
remains fully locked even during Frequency Modulation.
As aresult of it, the high frequency accuracy and other
key performances of the synthesizer are kept all of the
time. For this reason, in this synthesizer there isn’t the
“movement” of the center frequency nor the problem of
non linearized modulation.

Each synthesizer is supplied with an internal reference
crystal oscillator. The customer has the option of
connecting an external reference crystal oscillator.

APPLICATIONS

The Model SM6218 Fast Synthesizer with Frequency
Modulation capability, has been developed as an
enhancement to the existing Series SF60 1 usec, CW
Synthesizer family. It offers a higher performance and a
cost effective alternative to signal generators currently
used in various applications such as Electronic Warfare
(EW), Simulators, and Test Systems that require improved
frequency accuracy, phase noise and frequency
modulation capabilities. In addition, the Model SM6218
design allows the flexibility to customize performance to
specific application requirements.

|| 2-18(20) GHz
SECTION 10dBm

Main PLL Section

TCLK.

Synthesizer Block Diagram
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ALIGN AUTO

T RF
!TBW 3.0 MHz Avg Type: Log-Pwr

PNO: Fast 0 Trig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 12.000 GHZz
1L%gB!div Ref 10.00 dBm -14.55 dBm

0.00

0.0 1

=200

300

-40.0

500
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700 T ]
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Agilent Spectrum Analyzer - Swept SA

T RF 00 AC SEMSE:INT) ALIGN AUTO 02:15:26 PM Apr 28, 201
ideo BW 3.0 MHz Avg Type: Log-Pwr TRACE
PNO: Fast GO Trig: Free Run TvrE I8
IFGain:Low Atten: 20 dB DET!
Mkr1 12.000 GHZ
Egngdiv Ref 10.00 dBm -5.76 dBmy
0.00 .1
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300
-40.0
0.0
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700
0.0 I Hi
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CEEWT CE[ PP M+ 2

+2 Firstyear. *1 per year, after first year

1
2
3 HTGSWGPE[ "Cl I “PP M+
4 QWP W'"PQY GT

41 | "Mk 00*f Bms"1* 10

42 | Kctlevigp,yvgtt tgqoeve T kigp YgmpQinc x0*f B4 +1.5
4.3 | ""Xctlevigp,"qvgt "vgmpgt cvwt g,"me x0"*f B+ +2.5
5 |UGVVNKI "VHIG"2" "mcx0*puge+
6 |UUB"PJCUG'P QHG","mcx"™f BelJ | +
6.1 | "™"@"100J | "Qf f ugv -60 =
6.2 | ""@"1"mJ | "Qf f ugv -85 -84
6.3 | ""@"10'mJ | "Qf f ugv -97 -96
6.4 | "@"100'mJ | "Qf f ugv -97 196
6.5 | ""@"1"MJ | "Qf f ugv -97 -96
6.6 | ""@"10'MJ | "Qf f ugv -100 -99
7 | JCTMQP KU, "mcx™f Be+ -40 fr:)smo o :;’szﬂrtf:BI I:é GHz
8 | UWB-J CTMQP KEU,"mcx™f Be+ NA
9 | UPWT IQWU,"mcx"™f Be+"3 -55 -54

10 | HTGSWGP E[ "EQP VT QNP CT CNNGN+ 18 BITS

11 | HTGS0'UVGP "UK G,"pqmipci’NUB™mJ | ++ 100

12 | TGHGT GP EG'ET[ UVCN"QUEKNNCV QT "%

121 | ""KP P WV "HT GS WGP E[ ,"*MJ | +"% 100

122 | ™ PW'PQY GT,"*f Bm+ 02

13 | MQF WNCVIQP

131 | ""Bcpfy K vj ,"MJ | + DC1to10

13.2 | ""Ht gqwgpe{ "F gvicviqp,"mip"MJ | + + 500

13.3 | ""Ugpukvivie{ 'eqpvt qri*3'rgvgnu’pnvu'Maf 0QHH4 2BITS

134 | """F K kerMqf wrevigp"Eqpvtgn 10BITS

13.4 | "F | kved'Ugp ukvivied ,"pqmipcn*MJ | /bkv+ 1,1/4,1/16, Mod. OFF

13.5 | "™"Cpcryi "Eqpvtqn"™X+ +1

13.6 | "™"Cpcryi "Ugpukivie ,"pqmipcr*MJ | /X +

500, 125, 31.25, Mod. OFF

(1) Other values are available. Please contact Sales.

(2) To within 1 MHz from the final frequency

(3) Spurious level is guaranteed during modulation at
OFF state. When modulation is set to ON, the
spurious level is -50 dBc typical.

(4) External reference crystal oscillator- optional

(5) 10 MHz Optional




Ugt kgu"UM60'U{
\ ol

UGT KGU"UM60'U[ P VJ GUR GT "UP GEKHKEECVIQP U

UP GEKHKECV IQP "-"MQF GN
P CTCMGVGT UM6218 | UME618 |  UM6220
14 | PQY GT"UWP P N[ "T GS WK GMGP V,"'mcx0*C +
144 | ""42X "vg"45X 3.3
14.2 | "™12X "vq"-15X 0.45
14.3 | ""EX 5% 2.1
15 | QPGTCVIPI "VGMP 0*(p) -20to (70
16 | QVJ GTGP XK' QP MGPVCNPCTCMGVGTU  APPLICABLE FOR AIRBORNE APPLICATIONS
17 | FHIGP UIQP U,"pej gu™mm+ 6.48 (164.6) x 6.23 (158.2) x 1.24 (31.5)

(1) Other Parameters are Optional

QP VIQP ™l ®+GP XKFQP MGPVCN'EQPFKW QP U
10"Uvqtci g"Vgmpgtcwwt g"'"-40"vq "+ 20E

20""Mgej cplecn'Uj gem" "MKN"UVF -2@H,"Mgvj qf
213B,"Eqpf 0'B"75I ,"6"muge+
30IIIX mt cvh p n IIIIlIIIIIIIIIIIIlIIIIIIIIIIlIIIIIMmlluv F _zmH, lIIIMng qf n

204F,'Eqpf 0B™006”'f qwbrg‘c mprwwf g
qt"151 ,"y j kej gvgt "kui"rguu+

40"™J wimid kg " AUV F -202H,""Mgyvj qf "

108B,"Eqpf 0'B™96'] tul'cv'95%+

50"C rviowf g "mN-UV F -2@H, Mgvj qf "1 G6E,'Eqpf 0B
50,000'f VO+

CXCKNCBNG"QPVIKQP U

Qpvigp“P q0 F guet lpvigp

I @ Operating"Temperature

-40° to *70°C
w08 10 MHz Reference

1 ® Guaranteed to meet Environmental Ratings
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F KIGP UKQP U“cpf "Y GH J V"MQF GNU"UM6218,"UM6220'&"UM6618

6.23 [158.2]
SM6218
DATE CODE :YYMM
SERNO : XXXX A
Arad
©
<
©
o
<
©
REF. IN @w'uwr MOBLAT,
T WO W
=
#1 #1

[O)

Cersesnesnssnssess)

)
(o
©000000000000000000 N

1.24 [31.5]

Weight (Approx.): 1,4 Kg (3.1 Pounds)

MOUNTING SURFACE

SYM FUNCTION DESCRIPTION

J1 RF OUTPUT COAX. CONN. SMA FEMALE

J2 Cgﬁ;gi D-TYPE CONN. "DC-37P" ( MALE)
J3 SUPPLY D-TYPE CONN. "DE-9P" ( MALE)
J4 MODULATION COAX. CONN. SMA FEMALE

J5 REF. IN COAX. CONN. SMA FEMALE

Dimensional Tolerances, unless otherwise indicated: .XX £.02; .XXX +.008



Plp Cuuk pmgpv-Mqf gritJM6218

Power Connector J3

Control Connector J2

Pin No. Function
1. +5V 1. Al4 Tuning Word
2. -12V 2. A12 Tuning Word
3. +12V 3. A10 Tuning Word
4, GND 4, A8 Tuning Word
5. +5V 5. A6 Tuning Word
6. GND 6. A4 Tuning Word
7 GND 7 A2 Tuning Word
8. GND 8. A15 Tuning Word
9. +12V 9. STROBE
10, MO Modulation Word (LSB)
11. GND
12. M1 Modulation Word
13. M3 Modulation Word
14. M5 Modulation Word
15. M7 Modulation Word
16. M9 Modulation Word (MSB)
17. Modulation Analog(1)/Digital(0)
18. RF on (1) / RF off (0)
19. (% Normal (1)/Transparent (0) MODE
20. A13 Tuning Word
21. All Tuning Word
22. A9 Tuning Word
23, AT Tuning Word
24. A5 Tuning Word
25. A3 Tuning Word
26. Al Tuning Word
27. A0 Tuning Word (LSB)
28. A17 Tuning Word (MSB)
29. M4 Modulation Word
30, D0 Max Deviation Control
31. D1 Max Deviation Control
32. Lock Detect
33. M6 Modulation Word
34. M8 Modulation Word
35. M2 Modulation Word
36. Internal Ref (0) / External (1)
37. Al16 Tuning Word

(*) This pin is for factory use only and should be left not connected.
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*""Umcm'UK g:"3"x"3"x"1@8”

*""Y K g"Htgqwgpe{ Tcpi g:"2"vq"20' J |
*""J K j "T gugnwiqp:"100'J |

*"'Nqy "Equv

*"lovgtpcrTgf gtgpeg

Synthesizer Model SW0120

Ugt igu"UY "Nqy "Equv'Eqmpcev"
Hecuv'kpf kK gev'U{ pvj gul gt

Kratos General Microwave introduces the
Synthesizer General Purpose Series SW Compact,
Wide Band, Indirect Synthesizers offering
exceptionally high performance at a low cost.

Each synthesizer is supplied with an internal
reference crystal oscillator. The customer has the
option of connecting an external reference crystal
oscillator.

APPLICATIONS

The Series SW synthesizer has been designed to be
used in applications where small size, low cost and
wideband operation are important requirements. It

can be used as a Signal Generator in Portable Test
Equipment, as a microwave source in Built In Test (BIT)
subassembly or in a broad frequency range electronic
system.

For military applications, this synthesizer requires
option G09 to comply with Military Standards. The
specific environmental MIL STD requirements as well as
the EMI/RFI specifications should be provided by the
customer.



Ugt kgu"UY "U{ pvj guK gt

UGT KGU"UY "“U[ PVJ GUK GT "UP GEKHKEEC VIQP U

UP GEKHKEC VKQP "-"MQF GN
PCTCMGVGT UY 680 | UY 0120 | UY 20 | UY 0618
1 |[HTGSWGPE[ "TCPI G"Il J | +"% 05t08""* | 1.25t020 | 21020 61018
2 | CEEWT CE[ "cVv"25°E","*ppm+ +2
3 |HTGSWGPE[ "Cl ¥I ,"*ppm/[ gct+ +2 Firstyear. +1 per year, after first year
4 | HTGSWGP E[ 'UVCBKNKW/[ "QXGT VGMP Q'ppm +1
5 |QWPW"PQY GT "mip0","f Bm+"2* (7
51 PgcmiqP gcmXctlcvigpQvgt T tgqwgpef{ tpf [ 6
| vgmpgt cvwt g"*f B+
6 |UGVVNKPI "VKHUG" *puge+"3* 120+15
7 | UUB"PJ CUG'P QIG","mcx"™f Be/J | +
71 @"100'J | "Qf f ugv -65 -57 -57
7.2 IIIIIIIIII@ II1 Ilnu I IIQf f ugvll _86 _78 _78
73| ""@"10'mJ | "Qf f ugv" -93 -87 -87
74 | ""@"100'mJ | "Qf f ugv" -93 -87 -87
7.5 | """"@"1"MJ | "Qf f ugv -93 -87 -87
7.6 ||||||||||@ ||1 UIMJ I IIQf f ugv '1 30 '1 25 '1 25
8 |JCTMQP KEU,"V{p0*f Be+" -20
9 | NQEM"F GVGEV TTL High
10 | UP WT QWU,"mcx"*f Be+"' -65 -60 -60
11 | HTGSWGP E[ "EQP VT QN Serial Control
12 | HT GS0'UVGP "UK G,"pqmipcrn'NUB"*mJ | +"%* 0.1
13 | TGHGT GP EG"QUEKNNCV QT "4
131 | """ P WV "HT GS WGP E[ "*MJ | + 100
132 | """ PW"P QY GT "*f Bm+ 02
14 |UWPPN[ "XQNVCI G"
141 | ""XFE,"mC (12 +5%, 700
142 | ""XFE,"mC -12 +5%, 250
15 | F MIGP UKQP U,"Kpej "*mm+ ~3x3x1 (76.2 x 76.2 x 25.4)
16 | TH'WR/QW"EQP P GEVQTU SMA Female
17 | EQPVTQN"EQP P GEVQT MDM
18 |QPGTCVKI "VGMP GT CVWT G,"™9E+ -40to (85
19 | UVQTCI G'"VGMP GT CVWT G,"*9E+ -65 to + 85
20 |GPXKQPMGPVCN'EQPFKW QP U Ciktbqtpg“cpf "Pcven
21 | NQEM"F GVGEV "QW P W VVN'J Kk j
(1) Special order product ;
(2) Other Parameters are Optional CXCKNCBNG"QP VIQP U
(8) For 50 puge settling time, order option G17. Qpvigp"P q0 F guet kpvigp
4) Specifiqation is for interr!al refer.ence. The unit can 1 ® Guaranteed to meet Environmental
be configured to work with the internal reference .
or with an external reference. Ratings
117 50'uuge settling time"
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F MGP UKQP U"cpf "Y GH J V

3.00
@ .130, 4 PL.
125,4 PL, 2.750, 4 PL, / THRU
I THREAD 2-56 UNC
/ .25 DEEP, 4 PL.
_ Y
( N
b 7
MODEL : SGP0120 |
DATE CODE:
SERNO: .
g g
N
8|~ A o
‘3 3
N diad =
KRRATOS General Microwave
Microwave Electronics Division
|
J1-RF OUT  J2-REF IN J3-DC/CTRY
— - M
L
] OOt
T _
b A2~ &
3 SMA FEM. MDM 9P MALE %

NP. SURFACE

" NO PAINT

BAH BA®
w0y By 6@
.61 60
. MTG. SURFACE
.59, 2 PL. 1.21 NO PAINT
1.80

DIMENSIONS IN INCHES (mm)

Dimensional Tolerances, unless otherwise indicated: .XX £.02; . XXX +£.010



L3II_IIP m IIC uuk‘ pmpvll

PKW"
Pq0

HWP EV QP

1

VIN positive +12V +10%

SDI (Serial Com.)

SCLK (Serial Com.)

STROBE (Serial Com.)

Lock Detect

VIN negative -12V +10%

Nfo|lal s~ DN

For Factory Use - Do not
connect

For Factory Use - Do not
connect

GND

T ke

i
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Ht ggwgpe{ 'Gxvgpf gt

Kratos General Microwave has introduced the series
FE Frequency Extender to complement the Fast
Indirect Synthesizer product line.

The series FE Frequency Extender has been designed
to extend, at a low cost, the frequency range of the
high performance Fast Indirect Synthesizers enabling
operation from 0.5 to 40 GHz.

The following frequency synthesizers product
lines can be can be extended by the FE Frequency
Extender: SF, SM, SW.

The SM frequency synthesizer is capable of wideband
frequency modulation. The FE supports this capability
through 40 GHz. The result of combining the SM with
the FE is a wideband synthesizer capable of wideband
frequency modaulation with a span of 1 GHz up to 40
GHz.

Band 2 18-20 GHz

*"opw'Htgqwgpe{"y kj kp"2"vq"201 J |
*""Qwvpwv"'Ht gqwgpe{ "2"vq"40'1 J |
Qpvigpcn'06'vg "40' J |
Qpvigpcn'0R50'vg 401 J |
*"Eqmpcev'UH g

*""Ckbqtpg
*""Nqy "Equv_

Frequency Extender
Model FEOP240

LPF 20GHz

I AMP —

Band 1 2-20 GHz
BPF1 19-24 GHz

|

220 GHz ¢ i BPF2 23-28 GHz

.

18-40 GHz

BPF3 27-34 GHz

/N

Band 4 :

FEOP540 0.5-2 GHz (N=4)
FEO0P240 0.25-2 GHz (N=8)

A
|
|
I
|
|
|

.

®
58
®

o— Band 3 20-40 GHz
SPAT G—,_
€

BPF4 33-40 GHz

|




Ugt igu"HG"Ht ggwgp e{ "Gxvgpf gt

UGT KGU"HG"-"UP GEKHKEC VIQP U

P CTCMGVGT UP GEMHKEC VIQP
Mqf gn HGOP 540 HG®R40 HGIP520 | HGOP 240
1 K PW'HTGSWGPE[ "'TCPI Gl J| +] 2t020 210 20 210 20 210 20
2 |QWPWHTGSWGPE[ TCPI Gl J| 4 05t040 210 40 0.5 to 20 0.25 to 40
0q | M pu 210 20 210 20 210 20 210 20
22 [ wwmueygu 18 t0 40 18 to 40 NA 18 t0 40
23 | wwwmmg 0.5to 2 N/A 0.5t0 2 0.25 to 2
3 ¥ PW'PQY GT™f Bm+ (8to (12 (8o (12 (8to (12 | (8to(12
4 |QWPW'PQY GT™f Bm+
41 | mmmonyg a0 J | @ ™2 "mip 00 : (Input Power-4dB)
4.2 | "8G 401 J | "@"L3"v{ p0 (10to (15 | (10to (15 NA (10to (15
43 | "mmgistyg 2 J | "@"LA{ pO 0 N/A 0 0
5 K PW"XUY T,"mcx0 2.0:1 2.0:1 2.0:1 2,011
6 |QWPW"XUY T
61 | "M05"vg"2"l J | "@LA"mex0 2.0:1 N/A 2.0:1 2.0:1
6.2 |"™"2"vg"18"l J | "@L2"mex0 2.0:1 2.011 2.0:1 2.0:1
6.3 | "™"18"vq"40' J | "@L3"mcx0 2511 2511 NA 2511
7 | 2°'"J CTMQP KEU"&"UP WT IQWU™f Be+
71 | "2y 201 J |, mip 0o -50 -50 -50 -50
7.2 | "™18'vq 401 J | ,"mkp00™f Be+" -50 -50 NA -50
8 | UY WEJ I "VHIG, "mcx™pUge+" 250 250 250 250
9 |UWPPN[ "XQNVCI G*C+
91 | "™"12"vq"15"XF E"C+ 15 15 0.85 15
9.2 | ™ q2%g"-15"X F E"mcx0" 0.25 0.25 0.25 0.25
10 | HKNVGT "QXGT NCP,"mip0™1 J | + 1 1 NA 1
11 | HWNVGT EQP VT QN,VVN,Nqi le'1,B/U 7 7 NA 7
12 |QPGTCVKP| "VGMP GTCVWT G,"*9E+'| -40to(85 | -40to(85 | -40to(85 | -40to (85
13 Ic (Ig+BQT P G'GP XK QP MGP V*Qpvigp" o o e e
14 | NCUGT"UGCNHPI YES YES YES YES
15 |TH'EQPPGEVQTU
151 | menpq w2 v 4 SMA FEMALE
15.2 | mu 3vQUW P WY K FEMALE NA K FEMALE
16 | EQPVTQN'EQP P GEVQT MDM 15 PINS
17 | FHUGP UKQP U, *mm+ 76.2 x 76.2 x 20.32
171 | FHUGP UKQP U,"lpej gu+" 3.0x3.0x0.8

PQVGU"

10IY wj Ilopmplll mll_40lvqll-|85IIqE
20T gqwk gu"'Qpvigp"l M®"
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F KMIGP UKQP U"cpf "Y GH J V

3.00
150
MTG. SURFACE &
& Dﬁ 26 4 PL.
302 Bl 241 2 PL
K_CONN.
&_ E HELICOIL 6-32x15D , o
l THREAD DEEP .190 '
4 vom_conn, -2 G Q/
[
%
@& E
3.00 275 4PL. 1.70
ale o
B @ ﬂ - .
.9]8 SMA_CONN,

65
o f (&t p 1 |

DIMENSIONS IN INCHES (mm)

CXCKNCBNG"QP VIQP U

Qpviqp"Pq0  F guetlpvigp
1 09 Guaranteed to meet Environmental
Ratings

Dimensional Tolerances, unless otherwise indicated: .XX £.02; .XXX +.008



Ugt ligu"HG"Ht g\q pe{l

NQl E"VCBNG P ¥ QW '"VCBNG
uo Ut |u2 L5"P kP HWP EV QP
Uj wpv-Fqy p"Mqf g |0 0 0 Pq0
2'vq"20' J| "2+ 0 0 1 “1 “H2"X
18"vq"20"1 J | L3+ 0 1 0 ‘2 "H2"X
19"vq"24" J| ™3+ |0 1 1 '3 "I PF
23"vq"28" J| L3+ |1 0 0 "4 "Uo
27'vq"34"l J| "3+ |1 0 1 "5 U1
33'vq"401 J| "3+ |1 1 0 "6 "u2
006"vq 2"l J| L4+ 1 1 1 7 "P/E
ng " PF
"9 "~12"X
"10 " PF
"11 "P/E
"12 " PF
"13 "P/E
"14 "P/E
P QVGU: oy W PE

TTL Logic Levels:
“0”- -0.3t0 0.8V
“1” - x2to*5V

EQPVTQN"EQMMCP F

«""Switch control logic signals shall be 3 line binary coded TTL logic,
as described in the Logic Table.

*""Shut-Down Mode - the unit is set to J4 and there is no
current to the frequency divider.
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FK GEV"U[ PVJ GUK GT

HO>QL PIDbkbotilll f d t AsbPAfdd” dPvkeebpfbg@dOr pd j Chbpfdkbalird ar * qp-HRebvd dobpfdkbald O b0
r pbalkib® i kf [bvpdpj plde ddbnr fdo@ &fdelibat § k™ bldbnr bk™ vipl r o b feeldebl@ iil t fkdd q dpTéfded
A r oV vikfdelpd:fifoyd sbdip) nbo‘q ol kaldfj b)dl t Gre”pbkl fpb@ kae pbO | ebdok™ vERebv? do pbalkOd
Pvpdpj plbr ™ eXpBT )P KA kalpfj rird gk aafd kpbvdd pbaldkrdj ~d Cppdbvpdj pdkaltbpdd
bnrfm bkar

Qebld iil t fkd@p@Mynf Ai0rpd j vkeebpfbdde dl "plbsbil mbald dMkIBT [bvpdj +

¢ Broad Frequency Range
e Settling Time: 40 nsec.
* Phase Noise
@ 1 kHz: -91 dBc/Hz
@ 100 kHz: -114 dBc/Hz
@1 MHz: -116 dBc/Hz
e Coherency Guaranteed
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EWUVQM"HT GSWGP E[ "U[ PVJ GUK GT U

o

Kratos General Microwave is focusing on providing custom Frequency Synthesizers to meet specific
customers requirements. Most of these custom synthesizers were designed for missiles and airborne
Electronic Warfare systems.

BCPM"QH"U[ PVJ GUK GTU

¢ Low Spurious
¢ Wide Frequency Range
e High Reliability

XMG"EQP VT QNNGF "U[ P VJ GUK GT ﬁﬁﬁ-
Haaa,
! H ! ||! l
. Eght :
¢ Wide Frequency Range 1
¢ Fast Settling Time ’&---.,'h '
¢ Low Power Consumption : H
¢ VME mechanical and control Interface () Tt

T

RF OUT

1 1
Lerr GENERAL® |
SIN: L MICROWAVE \
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PCTTQY "BCPF"U[ PVJGUK GTU

KRATOS General Microwave supplies
Narrow Band Synthesizers for operation
at fixed frequencies. These are custom
designed high performance, low cost

alternatives to a fixed frequency sources.

APPLICATIONS

The fixed frequency synthesizers are
desigend to be used as the L.O. in various
up and down frequency converters. They
can be used as a replacement of a DRO,
in applications that require high frequency
stability over temperature while operation
under sever vibrations.

*"'Qpgtcvipi "Htgqwgpe{ "y kij kp"006"
"hvg 18"l J |

*""J K j "Htggwgpe{ "Ceewtce{
*""J kK j "Htgqwgpe{ "Uvc blkrkv{
*""Nqy "Equv

*"Eqmpcev'UH g

*"J K j "T gricbliw{

Synthesizer




Pcttqy "Bepf "U{pvj guK gtu

V[ P ECN"-"UP GEKHKECVIQP U

PCTCMGVGT

UP GEKHIKEC VIQP

FREQUENCY RANGE (GHz)

7.935

o | ACCURACY, (ppm) Same as of the ref. crystal
3 | FREQUENCY AGING, (ppm) Same as of the ref. crystal
4 | FREQUENCY STABILITY, (ppm) Same as of the ref. crystal
5 | OUTPUT POWER, (dBm) +10to +14
6 | SSB PHASE NOISE, max (dBc/Hz) @ @ 8 GHz
6.1 @ 100 Hz Offset -70
6.2 @ 1 kHz Offset -90
6.3 @ 10 kHz Offset -99
6.4 @ 100 kHz Offset -125
6.5 @ 1 MHz Offset -142
7 | HARMONICS, (dBc) typ -60
8 | SUB-HARMONICS, max (dBc) -60
9 | SPURIOUS, max (dBc) -80
10 | CONTROL Serial Control
11 | EXTERNAL REFERENCE OSCILLATOR
11.1 INPUT FREQUENCY (MHz) 100
11.2| INPUT POWER (dBm) 0 2
12 | SUPPLY VOLTAGE, (VDC) 12 0.4V @ 290 mA
13 | DIMENSIONS, Inch (mm) 2.25 (57.2) x 2.25 (57.2) x 1.28 (32.5)
14 | RF OUTPUT & REF INPUT CONNECTORS SMA Female
15 | CONTROL CONNECTOR MDM (9 PINS)
16 | OPERATING TEMPERATURE, ( C) -40 to +85
17 | STORAGE TEMPERATURE, ( C) -65 to +125
18 | ENVIRONMENTAL CONDITIONS Airborne
19 | LOCK DETECT OUTPUT TTL High




KRATOS IGENERAL MICROWAVE
Microwave Electronics Division

V[ P ECN"-"UP GEKHKEEC VIQP U

PCTCMGVGT UP GEKHHKEC VIQP
7 | HARMONICS, (dBc)typ -60
8 | SUB-HARMONICS, max (dBc) -60
9 | SPURIOUS, max (dBc) -80
10 | CONTROL Serial Control
11 | EXTERNAL REFERENCE OSCILLATOR
11.1 INPUT FREQUENCY (MHz) 100
11.2| INPUT POWER (dBm) 0 2
12 | SUPPLY VOLTAGE, (VDC) 12 0.4V @ 290 mA
13 | DIMENSIONS, Inch (mm) 2.25 (57.2) x 2.25 (57.2) x 1.28 (32.5)
14 | RF OUTPUT & REF INPUT CONNECTORS SMA Female
15 | CONTROL CONNECTOR MDM (9 PINS)
16 | OPERATING TEMPERATURE, ( C) -40 to +85
17 | STORAGE TEMPERATURE, ( C) -65to +125
18 | ENVIRONMENTAL CONDITIONS Airborne
19 | LOCK DETECT OUTPUT TTL High




Pcttqy "

V[ PEECN'"QWNK G

128
‘ [32.5]

MODEL: SQ0580-XXX

DATE CODE
SERNO:

2.25
[57.11

N\ MTG. SURFACE

f

Lz

6-32 x 15D/

HELICOIL 4 PL.

Weight (Approx.): Gr. ( Oz)

Dimensional Tolerances, unless otherwise indicated: .XX %.02; .XXX +.008
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FHK WCNN[ "VWP GF "QUEKNNCVQT

KRATOS General Microwave offers a broad line of DTOs covering the 2 to 18 GHz frequency range based upon
its catalog line of broadband VCOs. A block diagram of the DTO is shown in Fig. 1. By appropriate design of the
electronic circuitry, settling times of less than 300 nanoseconds are achieved. To obtain a frequency accuracy of
the order of £1%, including the effects of temperature, a proportionally-controlled heater is required for the VCO
and the electronic circuitry is temperature compensated. A latch mode is provided as a standard feature.

To enable analog frequency modulation of the DTO, a separate frequency modulation port is provided. Since the
slope of the frequency vs. voltage curve of the VCO varies over the frequency band, compensation is required to
obtain a relatively constant deviation bandwidth. Compensation to within £5% is achieved (Option 2) by utilizing a
PROM to vary the attenuation applied to the modulating signal. The DTO may be frequency modulated at rates of
greater than 15 MHz.

UGNGEV QP "I WK G'F K WCNN[ "VWP GF "QUEKNNCVQT U™FVQ+

HTGSWGPE[ "TCPI G*l J| +
05 54 e [8 2 |18 S MQF GN* PCI G EQMMGP VU
1 2 D6010C
2 e 4 D6020C
o2 D6026C 33 Octave Band Digitally Tuned
4 e— 8 D6040C Oscillators
8 m— 12 D6080C
12 eo— 18 D6120C
0.5 —2 D6052
P D6206 o Multi-Band Digitally
6 18 D6618 Tuned Oscillators
2 18 D6218
: ; - . ngg?g M Compact Airborne DTO
Custom Multi-Band
°° L = Digitally Tuned Oscillators




Ugt kgu"F 60'Qevc vg"Bce
A 1

The Series D60 single-band DTO covers the *"1'vq"18"1 J\ "p'Xctlgwu'Uwb-Bepf
frequency range of 0.5 to 18 GHz in 6 DTOs. Fig. 2 is *"Hcuv'Ugwripi "V kng

the basic block diagram of the single band DTO. *"Mqf wre vigp "Ec pcbkivigu

When constant deviation bandwidth is required *"J k j "T gricbkiw{

across the entire frequency band of the DTO, Option
2 should be used.

For military applications, these DTOs require option
GO09 to comply with Military Standards. The specific
environmental MIL STD requirements as well as the
EMI/RFI specifications should be provided by the
customer.

DTO Model D6040C

FREQUENCY OPTION 2
MODULATION ------ :
INPUT !
| VAR | |
ATT. |
_____ K VCo
DIGITAL
RF
TUNING —’lFROMA‘I'-ATCH | DAC > O
INPUT

PROPORTIONAL
HEATER
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QEVCXG"BCPF "FVQ"UP GEKHEECVIQP U

MQF GN
PCTCMGVGT F 601CE F 6@RCE F 6@26E F 604CE F 60BCE F 612CE
HTGSWGPE[ "TCPI G"*l J| + 1-2 2-4 2.6-5.2 4-8 8-12 12-18
CEEWT CE[ ,"per0'vgmp0*MJ | + +2 +2 +3 +4 +6
HT GSWGP E[ "UGVVIPI ""™MJ | +
within 1 psec 2 *3 4
MQF WNC VIKQP %
Band Width
""Standard unit, min. (MHz) DC to 15
""With Option G4®, min. (MIHz) DC to 30
Sensitivity variation
"Standard unit, typ 3:1
""With Option 2, max 111
Frequency deviation bandwidth, min.
@ 2v P-P (MHz) 100 200 260 400 600
TH'PQY GT
Output, min. (dBm) (10
Variation, incl. temp. and freq. max (dB) +2 +1.5 +2.0
T GUKF WCNHM, P -P '@“-3'f Be,¥{ p"mJ | 4 50 75 100 150
J CTMQP KEU,"mcx"™*f Be+ -15 -40 -20
/2, 3f/2,max (dBc) N/A -20
UP WT WU,"mc x"*f Be+ -60
PWNNK | "XUY T"2:1"mcx"™MJ | + 1
PWUJ I ,"mcx™mJ | /X + 250
P QMK CN"NUB™MJ | + 0.5 1.0 15
MQP QVQP KK/ [ Guaranteed
VWT P "QP "V VG, " mipwvgu+_
to specified accuracy @ ( 250 2
EQPP GEVQTU .
Control/Power 25 pin, D type male®
RF output SMA female
FM input SMC male
PQY GT"UWPP N[ "T GS WK GMGP V
-15V = 0.5V @ 200 mA max
(5V £ 0.5V @ 100 mA max
(28V -4V, (2v@ 1,000 mA max
Turn-On Current @ 28 volts 3 amps max
GP XK QP MGP VCN"%*
Operating temperature (CT) Oto (70
Storage temperature (GT) -54 to (100
MGEJ CP KECN'F KIGP UKQP U
Inches 5.67 x 3.55 x 1.69
Millimeters 144,0 x 90,2 x 42,9

*1+Xf relative to f after 1 sec.
*2+50 Ohm input impedance.
*3+12 Bit TTL input.

*4+Mating connector furnished

*5+RF section and driver components hermetically sealed)
*6+Please consult us for further Modulation Band Width improvement:




Ugt kgu"F 60'Qevevg"
\ i

CXCHKHNCBNG'QPVHQPU
Qpvigp"Pq0  Fguetkpvigp

2 Reduced Modulation
Sensitivity Variation
14 Modulation Band Width:
DC to 30 MHz "¢
09 Guaranteed to meet Environmental Ratings
FMGPUKQPU"CPF"Y GH JV
RF_CONNECTOR ITT CANNON CONN. DBMM25SFD <25P)
OR EQUIV. WITH Di10SS1 JACKPDSTS.
49 MATING CONNECTOR FURNISHED .
TYE® w3 4 4 MTG. HOLES @155 R16 o s
0.4 3,94 @n
MTG. SURFACE £ -1
I n
FM_MOD. 1 i; g
SMC MALE :5
b
da el @
i @ @ @ @I
40 16
TYP.x4 02 . TYP.x2 @n e %TYP.::E
(4‘2.9) 2x 136>
567
(144.1)
MODELS D6010C, D6020C, D6026C, D6040C, D6080C, D6120C DTOs
Wt. 23.1 oz. (655 gr) approx.
|EQP VTQN/P QY GT"EQP P GEVQT |EQP VTQN/P QY GT"EQP P GEVQT
PlpPqq Hwpevigp PlpPqq Hwpevigp -+
1 28V 14 | =28V (return) 1l
2 * 28V 15 * 28V (return) At
3 Temp. monitor thermistor 16 11T
VCO) Not .used : 'H'_ i
4 Tuning Word Bit 1 (LSB) 17 | Tuning Word Bit 2 15 by '
5 Tuning Word Bit 3 18 Tuning Word Bit 4 Py
6 Tuning Word Bit 5 19 Tuning Word Bit 6 Ll
7 Tuning Word Bit 7 20 | Tuning Word Bit 8
8 Tuning Word Bit 9 21 Tuning Word Bit 10
9 Tuning Word Bit 11 22 Tuning Word Bit 12 (MSB)
10 Not used 23 Latch®
11 =5V (digital) 24 Digital ground
12 *15V (analog) 25 -15V (analog)
*1+ Logic “0” to latch input word.
i (TS EiETE Logic “1” to unlatch input word.

Dimensional Tolerances, unless otherwise indicated: .XX £.02; . XXX +.008
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MWNVKBCP F "FVQu

DTO Model D6218

*'006'vq"18'1 J\ 'lp'Xctlkgwu'Uwb-Bepf
*"Y K g"Htgqwgpe{ “Tcpi g
*"Hcuv'Ugvvripi "Vkng

*"Y K g"Mqf wre vigp "Ecpcbkivigu
*"J K j "T gric blkiv{

FREQUENCY
MODULATION

INPUT
®

OPTION 2

DIGITAL
TUNIN

1 VARIABLE

—>] ATTENUATOR

INPUT
*—

PROM

—

LATCH

—»| DAC

Fig. 1-Multi-Band DTO Block Diagram

Uknwrcvqt “cpf "qvj gt "V guv'U{ uvgmu"
Cppriecvigpu

To obtain broadband frequency coverage, as well as
to improve settling speed, two or more VCOs can be
combined, as shown in Fig. 1. A high-isolation RF
switch is required to suppress all but the desired VCO.
A switched lowpass filter is included in the output to
reduce harmonic levels. The harmonic level for catalog
units is specified at —20 dBc. However, -55 dBc
suppression is available as an option.

General Microwave offers multi-band DTOs covering the
0.5-2, 2-6, 6-18 and 2-18 GHz frequency ranges. The
units feature high speed, high accuracy and low phase
noise. The specifications are summarized on page 190.
The modular design of the DTOs enables the user to
select narrower frequency coverage if desired. Please
consult the factory for individual requirements.

For military applications, these DTOs require option
GO09 to comply with Military Standards. The specific
environmental MIL STD requirements as well as the
EMI/RFI specifications should be provided by the
customer.

VCO _1
(%)

VCO 2

v

RF SWITCED RF
SWITCH FILTER ouTt




Ugt kgu"F 60'Mwn/K'Be pf "FVQ

MWNVKBCP F "FVQ"UP GEKHKEECVIQP U

MQF GN
PCTCMGVGT F 6062 F 6206 F 6618 F 6218
HTGSWGPE[ "TCPI G™l J| + 0.5-2 2-6 6-18 2-18
CEEWT CE[ "@+25°E,"mcx™MJ | + +2
HT GS WGP E[ "F T KHV,"mcx"™*MJ | /°E+ 0.1
HT GSWGP E[ 'UGVVNKP | "™ 'mecx™MJ | +y kj k"1 +2 +3 (6-12 GHz) +2 (2-6 GHz)
puge +4 (12-18 GHz) | *3(6-12 GH2)
+4 (12-18 GHz)
MQF WNCV QP %
Bepfy K vj
Standard unit, min. (MHz) DC to 10
With Option G4 ***, min. (MHz2) DC to 30
Ugp ukvkviv{ "vet ke vigp
Standard unit, typ 4:1
Option 2 Unit, max 1.1:1
Frequency deviation bandwidth, min.
@ 2v P-P (MHz) — with option 2 100 500
TH'PQY GT
Output, min. (dBm) (10
Variation, incl. temp. and freq., max (dB) +2 | +25
PJ CUG'P QWG,"V{ p"*f Be/J | + 65
@ 100 kHz offset
T GUKE WCN"HM,"P -P "@"-3"f Be,"v{ p"*mJ | + 50 | 75 | 150
J CTMQP KEU,"mcx"f Be+
Standard Unit -20
Option 3 Unit N/A | -55 -55
/2, 3f/2,max (dBc) N/A -55
UP WT QWU,"mc x"*f Be+ -60
PWNNKP 1 "XUY T"2:1"mex"™*MJ | + 1
PWUJ 1 ,"mex™mJ | /X+ +125 | +250 | + 500
P QMK CN"NUB™*"*MJ | + 0.5
MQP QVQP KEN/[ Guaranteed
EQPP GEVQTU
Power 9 pin, D type male®
Control 37 pin, D type male®
RF output SMA female
Modulation Input SMC male
PQY GT"UWPP N[ "T GS WK GMGP V
Voltage @ Current (15V = 0.5V 450 700 1,000 1,250
-15V + 0.5V 250 250 300 300
(5V £ 0.5V 150 150 500 500
(28V 2V 1,000 1,000 3,000 3,000
Turn-ON Current @ 28 volts 3 amps max 6 amps max
GP XK QP MGP VCN
Operating temperature (L) 0to (70
Storage temperature (GT) -20to (100
MGEJ CP KECN"F KMGP UKQP U
lrich=s 5.70 x 4.80 x 2.50 6.48 x 6.23 x 2.00
Millimeters 144’8&’1521 X 164,6 x 158,2 x 50,8

*1+Af relative to f after 1 sec.
*2+50 Ohm input impedance.
*3+16 Bit TTL input, including VCO control.

*4+Mating connector furnished
*5+Please consult us for further Modulation Band Width improvement:
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CXCHKNCBNG"'"QPVIKOP U
Qpvigp"Pq0  Fguetkpvigp

2 Reduced Modulation Sensitivity Variation
3 Improved Harmonic Suppression
4 SMA Female Modulation Connector
B® 13 to 20 GHz Operation
B11 Operating Temp. range -5 (°C) to 70 (°C)
B12 With options 2 & 3. Operating Temp. range -10 (°C) to *70 (°C
1 g@@mmGuaranteed to meet Environmental Ratings)

F KMIGP UKQPU"CPF"Y GH J V"-"MQF GN"F 6062

MQF GNU"F 6052
Eqpvtqn'Eqppgevqt L4+
P PQQ HWPEVKP
1 A13 Tuning Word (MSB)
R16 (4 PL) 4 BASS_MIG. HOLES 2 A11 Tuning Word
394 (SCREW 6-32 UNC) 3 A9 Tuning Word
g A 4 A7 Tuning Word
S A5 Tuning Word
J 6 A3 Tuning Word
7 A1 Tuning Word
e 8 VA_VCO Control (MSB)
Ry B | 32 32 9 L1 Latch 1 (Strobe)
P 10 L3 Latch 3
11 OE Memory Output Enable
12 D1 Data Bus
J3 13 D3 Data Bus
14 D5 Data Bus
6 @ 2 —a 15 D7 Data Bus
A = = 1| lscero 16 W2 Write 2
— 22 “ 17 OET2 Output Enable Transceiver 2
38(9,7) FOR SMA FEMALE (TYP) 18 G Ground
50(12,7) FOR SMA MALE (TYP)
et 19 WE_ Write Enable
|.77£.04] 20 A12 Tuning Word
21 A10 Tuning Word
s 22 A8 Tuning Word
23 A6 Tuning Word
1 IRF-OUT -
{3 ) 24 A4 Tuning Word
= _@ 25 A2 Tuning Word
MODULATION i 26 A0 Tuning Word
= X 27 VO VCO Control (LSB)
- o |i 28 L2 Latch 2
g gg Ja :: 29 G Ground
i 30 DO Data Bus
gl ® 31 D2 Data Bus
S - § 32 D4 Data Bus
144204 33 D6 Data Bus
(362191.04 34 W1 Write 1
o 35 OET1 Output Enable Transceiver 1
36 OET3 Output Enable Transceiver 3
37 G Ground

Dimensional Tolerances, unless otherwise indicated: .XX £.02; . XXX +.008



W

Ugt lgu"F 60"Mwn/K'

MQF GNU"F 6052
Pqy gt"Eqppgevqt L3+

PK¥ PQQ HWP EVIQP P ¥ PQQ HWP EVIQP
1 *BV 6 Return for:x5V, -15V, *15V
2 -15V 7 Return for:+5V, -15V, *15V
3 *15V 8 * 28V (return)
4 * 28V (return) 9 %28V
5 * 28V

F MIGP UKQP U"CPF"Y GH J V"-"MQF GNU"F 6206,"F 6218"cpf "F 6618

\

P QVGU:'Hqt 'P qtmcriQpgtcvigp'qf 'vj g'FVQ

1+ PIN nos. 9, 10 and 28 should be connected
together.

2) PIN no. 11 should be grounded.

3) PIN nos. 12,13, 14, 15, 16, 17,19, 30, 31, 32, 33,
34, 35 and 36 are for FACTORY PROGRAMMING
ONLY and should not be connected.

2.00£.040
<50.8>
170

“432)

69
7.5

6.23+.040
4582
5] 5 ® 3 =)
o DTO
olg MODEL: N
8 B n: q / ol
[T [ S|
0
J2 J J4
Ll oo of
300 DEEP | FREE %
6-32 UNC-2B HELICOIL !
=

170
432)
i

13

5.970

\ o b
MOUNTING SURFACE . |

61
ass>
e
T
—a

3.3

<151.64>

Dimensional Tolerances, unless otherwise indicated: .XX £.02; .XXX +.008
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MQF GNU"F 6205,"F 6218"cpf "F 6618

MQF GNU"F 6206,"F 6218"cpf "F 6618 Eqpvtqrn'Eqppgevqt "L2+
Pqy gt"Eqppgevqt "L3+ P PQJ HWPEVIQP
P PQQ HWPEVIQP P PQQ HWPEVIQP 1 A14 _ Tuning Word (MSB)
) 2 A12  Tuning Word
1 x5V 6 Return for:x5V, -15V, #*15V 3 A10_ Tuning Word
2 -15V 7 Return for:+5V, -15V, 15V 4 A8 Tuning Word
3 *15V 8 * 28V (return) 5 A6 Tuning Word
4 28V (return) 9 *28V 6 A4 Tuning Word
7 A2 Tuning Word
S 8 VO VCO Control Bit
9 L1 Latch 1 of 3 (Strobe)
P QVGU:"Hqt"P qtmcr'Qpgtcvigpaf "vj g"Fva 10 L3 Latch 3 of 3 (Strobe)
1+ PIN nos. 9, 10 and 28 should be connected together (Latch enable). 11 OE Memory Output Enable
2+ PIN no. 11 should be grounded. 12 D1 Data Bus
3+ PIN nos. 12,13, 14, 15, 16, 17, 19, 30, 31, 32, 33, 34, 35 and 36 are for 13 D3 Data Bus
FACTORY PROGRAMMING ONLY and should not be connected. 14 D5 Data Bus
15 D7 Data Bus
16 W2  Write select 2
17 OET2 Output Enable Transceiver 2
18 GND Ground
19 WE  Wirite Enable
20 A13  Tuning Word
21 A11  Tuning Word
22 A9 Tuning Word
23 A7 Tuning Word
24 A5 Tuning Word
25 A3 Tuning Word
26 Al Tuning Word
27 A0 Tuning Word (LSB)
28 L2 Latch 2 of 3 (Strobe)
29 G Ground
30 DO Data Bus
31 D2 Data Bus
32 D4 Data Bus
33 D6 Data Bus
34 Wi1 Write select 1
35 OET1 Output Enable Transceiver 1
36 OET3 Output Enable Transceiver 3
B GND Ground




¥

\ i

Ugt lgu"F E"EqmpceVv'F VQ

HQT'TY T,"GUM"CPF"QVJ GT "
CPPNKECVKQPU

KRATOS General Microwave offers compact multi-band
DTOs for various airborne, naval and ground based
applications, covering the 2-6 and 6-18 GHz frequency
ranges. The units feature high speed, high accuracy
and low phase noise. The modular design of the DTOs
enable the user to select narrower frequency coverage
if desired. Please consult the factory for individual
requirements.

MHcuv'Ugvvripi "Vkng

2Yq"18'1 J | ' Xctlkgwu'Uwb-Bepf u
Umcm'UH g

Mgt "CK bqtpg"Cpprecvigpu

DTO Model DC6618
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EQMPCEV"CKIBQTP G'"FVQ"UP GEKHHKEECVIQP U

MQF GN
PCTCMGVGT F E6206 FE6618

HTGSWGPE[ "TCPI G*l J| + 2'"vq"6 6'"vq"18
CEEWT CE[ "@"#5°E,"mcx™MJ | + +2
HT GSWGP E[ "F T IKHV,"mcx"*MJ | /°E+ = 001
HTGSWGP E[ "UGVVNIKP | "y kj kp"1"puge,"mcx™MJ | + +2 +3
MQF WNCV QP '+

Bepfy K vj

"mip0*MJ | +' F E"vq"15 FE"vg"10

Ugp ukvikvi{ "vet ke vigp,"'me x 101 :1

Ht gqwgpe{"f gvicvigp"*MJ | /X +'mcx +250@5X"PVP +250@ 2X"P VP
TH'PQY GT

Qwvpwy, "mip 0*f Bm+ 2-8 0

Xctlevigp,"erd'vgmpO'cpf "f tgqwgpe{,"mcx"™f B+ +2 +205
PJ CUG"P QWUG,"mcx™f Beld | +

@"100'mJ | "gqf f ugv -70 —65
T GUKE WC N"HM,"p-p"@"-3"f Be,"mcx"mJ | + 200 150
J CTMQP KEU,"mcx"f Be+ —45 -55
UWB-J CT MQP KEU,"mcx"f Be+ —45 -55
UP WT lQWU,"mc x"*f Be+ -60
PWNNK I "@"XUY T"2:1,"mex™MJ | + 2 +1
PWUJ K1 ,"mecx™MJ | /X + =206 + 06
HT GS WGP E[ "UVGP "pgt "NUB,"*MJ | +'P qmipcn 1 006
MQP QVQP EEKN/[ | wetcpvggf
QPGTCVKI "VGMP GT CVWT G"*°E+?* 0'vq"+0
EQPP GEVQTU

Pqy gt 9"P kp "MF M"Mcrg

Eqpvtgn 37"P ko "MF M"Mcrg

T H"qwvpwv UMC"f gmcrg

Mqf wre vigp "ppwv UMC"f gmcrg
PQY GT"UWPP N[ "T GS WKT GMGP V "*X + +5,"-15,"16"&"+128
MGEJ CP KECN"F MIGP UKQP U

Kej gu 400'x"306"x"106

Mhkmiengvgt u 10R00"x "9000"x 3806

“0” -0.3to0 0.8V

“1” 2.0to 5.0V




% sogire

EQMP CEV"CK BQTP G"FVQ"F MGP UKQP U

4.016 1.520

(102.0) (38.6)

3.543
(90.0)

Ja
Ja4
) o
52
NAMEPLATE 2 @

.
EQP P GEVQT U'VCBNG ; L- iy
F guet lpvigp Hwpeviqp IL:LL Tt
a1 COAX. CONN., SMA FEMALE RF OUT mit
J2 COAX. CONN., SMA FEMALE MODULATION i
3 “ITT CANNON” CONN. MDM-37SHO003P OR EQUIV. CONTROL
J4 “ITT CANNON” CONN. MDM-9SH003P OR EQUIV. POWER

MODELS DC6206, DC6618

Dimensional Tolerances, unless otherwise indicated: .XX £.02; .XXX +.008
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L3"EQP VT QN"EQP P GEVQT "-"P ¥ "CUUHK P MGP V

Hwpevigp
Pip"Pq0 F guet

w'Pa F E6206 F E6218 guetipviap
1 N.C. Al4 Tuning Word (MSB)
2 Al A12 Tuning Word
3 A9 A10 Tuning Word
4 A7 A8 Tuning Word
5 A5 A6 Tuning Word
6 A3 A4 Tuning Word
7 Al A2 Tuning Word
8 Vi VO VCO Control Bit
9 LE\ LE\ Latch
10 N.C. N.C. N.C.
11 OE\ N.C. OE
12 N.C. N.C. N.C.
13 N.C. N.C. N.C.
14 N.C. N.C. N.C.
15 N.C. N.C. N.C.
16 N.C. N.C. N.C.
17 N.C. N.C. N.C.
18 GND N.C. Ground/N.C.
19 N.C. GND Ground
20 A12 A13 Tuning Word
21 A10 Al1 Tuning Word
22 A8 A9 Tuning Word
23 A6 A7 Tuning Word
24 A4 A5 Tuning Word
25 A2 A3 Tuning Word
26 A0 Al Tuning Word
27 VO A0 VCO Control/Tuning Word (LSB)
28 N.C. GND Ground
29 GND N.C. Ground/N.C.
30 N.C. N.C. N.C.
31 N.C. N.C. N.C.
32 N.C. N.C. N.C.
33 N.C. N.C. N.C.
34 N.C. N.C. N.C.
35 N.C. N.C. N.C.
36 N.C. N.C. N.C.
37 GND GND Ground

P qvgu:
BO'Hqt "Mqf gn'F E6206

CO0'Hqt "Mqf gn'F E6218 .
1. Pins 11, 18, 29 and 37 should be grounded.

1. Pins 19, 28 and 37 should be grounded. 2 Pins 1.10.12 th h 17 19. 28 and 30 th h
2. Pins 10 through 18 and 29 through 36 should not " 26 should not b£°é‘c?nneéted’(for?;ctory o d
be connected (for factory use only). only).



Ugt lgu'F E"Eq

\

L4"PQY GT "EQPP GEVQT"-"P ¥ "CUUK P MGP V
Mcx0'Ewttgpv"
Plp"Pq0 Hwpeviqp F guet kpviqp Pqvgu Eqpliwnzliviqp
1 5V Digital Supply 500
2 -15V Analog Supply 500
3 (15V Analog Supply 1,000
4 28V Return Negative Heater Supply
5 28V Positive Heater Supply
6 Return for:( 5V, -15V, ( 15V Ground 1 -
7 Return for:( 5V, -15V, ( 15V Ground 1 -
8 28V Return Negative Heater Supply
9 28V Positive Heater Supply 1,0009)
Notes:

1. GND is the DTOs analog ground for the *15V, =15V and *5V supplies and not the heater’s ground.
2. Warm up 3,000 mA, steady state 1,000 mA max.
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EWUVQM"F VQu

MwnvicBc pf "F VQ"Hqt "

GY "cpf "GUM"Cpprecvigpu

General Microwave has developed numerous multi-band DTOs for demanding EW and ESM high-reliability
applications. The key requirements for the EW Multi-Band DTO , as seen in Figs. 1 and 2, are compact size,

low spurious and harmonic levels, and 45g rms endurance vibration levels. The unit includes 3 VCOs, 3 MMIC
amplifiers, a switched lowpass filter, a custom hybrid electronic circuit, and RFI/EMI filtering.

HK 01"-"Mwn/kBc pf "FVQ"™T H"uk g"\"gy + HWk 02"-"MwrvicBc pf "FVQ™Ft Wgt "ulf g"V'gy +

The C-Ku band DTO (Fig. 3) includes 3 fundamental mode VCOs and 1 push-push VCO, 4 MMIC amplifiers,
a SP4T switch, a switched lowpass filter, and associated electronic circuitry. The key requirements are
suppression of the unused VCOs and fast settling tuning. The S-C bands DTO (Fig. 4) meets similar
requirements

Hk 03“'E-Mw'Bcpf 'FVQ'T H'C uugmbr{ Hk 04-'U-E'Bcpf 'F VQ'T H'C uugmbr{

it



Ht gqwgpe{ "Ngemgf "Que

MWNV KBCP F "HT GS WGP E[ "NQEMGF "
QUEKNNCVQT "HNQ+

KRATOS General Microwave has developed a new
product line of Multi-Band Frequency Locked
Oscillators (FLO). This product line is an enhancement
to our free running Digitally Tuned Oscillator (DTO)
products. This FLO combines the high speed of DTO
with the high accuracy and long-term stability of a
frequency locked source. The key specification feature
of the FLO is a timing speed of less than 1 psec to
settle within 1 MHz of the desired frequency.

UKMMWNCVQT"CP F "VGUV"U[ UVGMU"
CPPNKECVKQPU

The FLO was specifically designed for test systems and
simulator applications. It is a low cost replacement for
high cost direct synthesizers, in applications that the
frequency setting time of 1 msec is meeting the system
requirements.

N 1

e Hcuv'Ugvvripi "™1MJ | "kp "1"puge+
* Y K gbcpf ™2-18"1 J| +

e Jk j "Ceewtcef

* Nqy "Pj cug"P qlug

FLO Model FL6618

UGNGEV KQP "I WK G"HT GS WGP E[ "NQEMGF "QUEKNNCV QT U

HTGSWGPE[ "TCPI G™l J| + "
05 2 4 6 8 120 180 Ll e PCI G EQMMGP VU
2 18 FL6218 .
47 Frequency Locked Oscillator
6 18 FL6618
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MwnvicBe pf "Ht gqwgpe{ "Ngemgf "Quekrcvqt "Upgelf kecvigpu

UP GEKIKEC V QP
PCTCMGVGT HNG6218 HN6618
1 HTGSWGPE[ "TCPI G™ J| + 2018 61018
2 CEEWT CE[ "QXGT "VGMP GT CVWT G*MJ | + +1
3 UGVVNKP | "VIMG"y kij kp"1"uuge™MJ | + +1
4 T GUKF WCN"HM,"mex"*mJ | + 10
5 MQF WNCV IQP "+
6 TH'PQY GT
6.1 Output, min. (dBm) (10
6.2 Variation, incl. temp. and freq., max (dB) +25
7 PJ CUG'P QHIG,"mcx"f Be/d | +'@"100'mJ | "gf f ugv -80
8 J CTMQP KEU,"mcx"*f Be+
8.1 Integer -55
8.2 /2, 3f/2 -55
9 UP WT WU, "me x"*f Be+ -60
10 PWNNK | ,"XUY T"2:1,"mcx"MJ | + +1
11 PWUJ I ,"mcx™mJ | /X+ + 500
12 VWP I "EQPVTQN
121 Nominal LSB (kHz) 250
12.2 Tuning (bits) 17
13 EQPP GEVQTU
1341 Power 15-Pin, D type
13.2 Control 37-Pin, D type
13.3 RF Output, FM Input SMA female
PQY GT "UWP P N[ "T GS WK GMGP V "mec x"*mC £
(15Vv 2,000
14 -15V 580
(5V 300
28V, start up 6,500
28V, steady state @25°C 2,000
15 | QPGTCVKI "VGMP GT CVWT G'((T) 0to (55
MGEJ CP ECN'F MIGP UKQP U
16 Inches 9.20 x 6.2 x 2.00
Millimeters 234.6 x 158.1 x 51.0

(1) In DTO mode. Consult factory for specifications
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DIMENSIONS & WEIGHT
6.23
(158.2)
= - ) B
-] a8
NAMEPLATE
9.2
(233.7)
] |
J2 J1 Ja

1.98
(50.3)
EQP P GEVQT"FCVC
UM | HWPEVIQP F GUET e VIQP
Wt. 4.63 Ib. (2.1 kg) approx. J1 RFOUTPUT | COAX, CONN, SMA FEMALE
DIGITAL
= CONTROL pLres
J3 SUPPLY DA-15P
MODULATION
Ja el SMA FEMALE

Dimensional Tolerances, unless otherwise indicated: .XX %.02; .XXX +.008
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EQP P GEVQT "L2 EQP P GEVQT "L3
l'j:’o" HWPEVIGP | PQVGU PIP'PqQ HWPEVIQP
1 Al4 1 (&7
2 A2 2 -15V
3 A10 3 (15V
4 A8 4 N.U.
5 A6 5 28V
6 Ad 6 28V
7 A2 7 28V
8 Vo 8 28V
9 LATCH 9 2
10 D2 1 10 GND
1 GND 11 N.U.
12 D1 1 12 28V Return
13 DO 1 13 28V Return
14 cL 1 14 28V Return
15 FE\ 1 15 28V Return
16 N.C.
17 N.C.
18 A15
19 N.C.
20 A13
21 A1
22 A9
23 A7
24 A5
25 A3
26 Al
27 A0
28 WR_RD 1
29 GND
30 TR_REAL 1
31 FL_DTO 1
32 LD_IND
33 GND
34 GND
35 GND
36 S_H_DIS
37 GND
Pqvg:

1. For factory only use, should not be connected.
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General Microwave’s catalog line of broadband VCOs
covers the 2-18 GHz frequency range in octave (2-4,
2.6-5.2 and 4-8 GHz) and half-octave (8-12 and 12-18)
GHz bands. The major features of the VCOs are fast
settling time, low phase noise and excellent frequency
stability.

A simplified block diagram is shown in Fig. 3. For
optimum performance, the active element used is a
silicon bipolar transistor. (This is in lieu of GaAs FETs
which typically exhibit 10-20 dB poorer phase noise
performance. Although GaAs FETs have extremely low
noise in amplifier applications, they suffer from high 1/f
noise, which is upconverted in the nonlinear oscillator
to phase noise near the carrier.) To vary the frequency
of the oscillator, a high Q silicon hyperabrupt varactor
is utilized. The capacitance-voltage characteristic is
specified to provide as nearly linear frequency vs.
voltage tuning curve as possible. In practice, good
linearity can only be realized over a small portion of the
tuning range because of parasitic reactances present
in the physical circuit and the bipolar transistor. Typical
ratios of maximum to minimum frequency vs. voltage
sensitivity for an octave band are 2:1 and are specified
at 3:1. GaAs varactors, although having higher Q’s
than silicon varactors, suffer from long-term charging
effects as well as relatively poor thermal conductivity.
Silicon varactors are therefore mandatory in high-speed
applications requiring settling times of the order of

several hundred nanoseconds and low post-tuning drift.

To minimize pulling effects on the oscillator frequency
due to variations in the external load, attenuator pads
followed by buffer amplifiers are incorporated at the
oscillator output. Voltage regulators are also included
to minimize the effect of variations in the power supply
voltage on both oscillator frequency and power level.

Finally, filtering is provided to reduce the harmonic
content of the output signal.

Of particular note is KRATOS General Microwave’s 8-12
GHz VCO, which utilizes a high performance transistor
operating in the fundamental, rather than the doubling
push-push mode. This mode of operation eliminates

all (2n + 1) f /2 frequencies in the output spectrum.
The second harmonic signal is specified at —-40 dBc
maximum but is typically less than -50 dBc.

Because fundamental mode oscillation is not currently
achievable with available silicon devices in the 12-18
GHz band, the doubling push-push approach, shown
schematically in Fig. 4, is used. Thus, for example, for
a 12 GHz output frequency, each oscillator is designed
to operate at 6 GHz. If the structure were perfectly
symmetrical, all odd harmonics of 6 GHz would be
suppressed, and only even harmonics would be
present in the output spectrum. By suitable filtering,
an essentially pure 12 GHz output signal could be
obtained. In practice, imperfect symmetry results in
f,/2 and 3f_/2 signals, which are filtered to the extent
possible. (For the case of a 12 GHz output signal, the
undesired 3f /2 signal at 18 GHz cannot be filtered
since it is within the 12-18 GHz frequency range of the
VCO.)

GND_ +15V
) V6120 l

+V
TUNE S/N:

GEN ERAL®
MICROWAVE

N MATCHING é
NETWORK ?
:
Z ;
h)
e
OUTPUT X

Fig 3-Simplified VCO Block diagram

OSCILLATOR A

OSCILLATOR B

Fig 4-Schematic diagram of Push-Push Oscillator
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XQNVCI G"EQP VT QNNGF "QUEKNNCVQT U"XEQ+'UGNGEV QP "I WK G

HTGSWGPE[ "TCPI G"Il J| +
MQF GN" PCI G EQMMGP VU
0.5 2 4 6 8 12.0 18.0
D — V6020
2.6 e— 5.2 V6026
4 e— 8 V6040 53 Octave Band VCO
8 — 12 V6080
12— 18 V6120A
2 2.8 V6020-952C
o==se V6020-953C - Miniaturized Voltage
oo V6020-954C Controlled Oscillators
4.9 5.1 V6020-955C
______ 57 Custom Military and Commercial
! 18 Voltage Controlled Oscillators

V6120
= e
TUNE S/N:

: GENERAL®
d MICROWAVE




Xgnei g"Eqpvt gngf "Quekrecvgt “X EQ+

QEVCXG"BCPF "XEQ

MQF GN
PCTCMGVGT X600 X606 X 6040 X 6080 X6120C
HTGSWGPE[ "TCPI G*l J| + 2-4 2.6-5.2 4-8 8-12 12-18
HT GSWGP E[ "UGVVNKP | "™ "mcx"*MJ | +
within 50 nsec , Typical +8 =10
within 200 nsec, Typical +3 +4 +5
within 1 ysec +1.5 +3 +4
MQF WNCV QP
Bandwidth, min (MHz) 100
Sensitivity ratio, max 3:1
TH'PQY GT
Output, min (dBm) (10
Variation, Incl. temp. and freq. max (dB) +25 +3.0
PJ CUG'P QWUG,"mcx™f Be/d | +
@ 100 kHz offset -95 -90 -80 -80
J CTMQP KEU,"mcx"f Be+ -15 -40 -20
/2, 3f/2,max (dBc) N/A -20
UP WT WU,"mc x"*f Be+ -60
VGMP GT CVWTI GUVCBKIR/[ ,\{ p*P P W(E+ 100
PWNNKP I "XUY T"2:1"mcx™MJ | + 1
PWUJ I ,"mcx™md | /X+ 250
EQPP GEVQTU
Power supply Solder terminal
Tuning voltage SMA female
RF output SMA female | |
PQY GT"UWPP N[ "T GS WK GMGP V -I|'
Voltage (VDC) (150.5 [ -
Current, max (mA) 150 | 300 !
Tuning voltage (VDC) 0to ( 20 | 0to (15 A
¥ P W "ECP CEW CP EG,"pqmipcn 25 pF, 10 kQ | '.'.I
GP X KT QP MGP VC N2 e
Operating temperature (GT) -54 to ( 85 ,
Storage temperature ((T) —54t0 (125
MGEJ CP KECN'"F KIGP UKQP U
Inches 1.79x1.10 x 0.45 219x1.10 x 0.45
Millimeters 455 x 279 x 11,4 55,6 x279 x11,4
*1+Af relative to f after 1 sec. CXCHKNCBNG'QPVIQPU
2+Hermetically sealed. valq p "p qO F guet 'pv'q P
49 High Rel screening
(see Table 1)
o ) G09 Meeting Environmental Ratings
Vcbrg"10'Qpvigp"49"J k j "Tgn'Uetggplkpi
VGUV MKN-UVF -883 PQVGU

Internal Visual METHOD-2017 -

-55 °C to 95 °C, 10 CYCLES

Temperature Cycle | METHOD 1010 Dwell time at temperature 20 minutes
min.. temp. rise time 3°C/MIN

Mechanical Shock METHOD 2002, COND. B 1,500g 0.5ms
Burn-In METHOD 1015, COND. B 48 hours, at #110 °C
Leak METHOD 1014 COND. A1 5X10%
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F WGP UKQPU"CPF"Y GKH JVU

4X .096 (2,4)
262
fa— ¢ .35
S ~"(8,9)
.08(2,0)
‘ ) — MTG
@ GND SURFACE
VIUNE [= + /
= ©
2.19 2,030
(55,6) (51,6)
.18
RF OUT .
) Lﬂ RF CONN
SMA FEMALE
l 2X
Yy
a2 |
(107)
. } .55 la— .22
(14,0) (5,6)
.45
AT e~
(27,9) .38(9,7) FOR SMA FEMALE (TYP)
.50(12,7) FOR SMA MALE (TYP)
MODEL V6120A VCO
Wi: 1:94 oz. (55 gr.) approx.
4X #.096(2,4) -262 35
.08 T‘-(s'” (8,9)r"
(2,0)
o
MTG
GND
VTUNE = ® /SURFACE
+V
== ©
179 1.630
(45,5) (41,4)
.18
(4,6)
RF OUT
i RF CONN
SMA FEMALE
| 2X
y
42
{o¥g}
.55 le— .22
(14,0) (5,6)
45
.10 = ma ™
(27,9)
.3%(9,7) FOR SMA FEMALE (TYP)
50(12,7) FOR SMA MALE (TYP)
MODELS V6020, V6026, V6040 AND V6080 VCOs
Wt: 1.27 oz. (36 gr ) approx.

Dimensional Tolerances, unless otherwise indicated: . XX £.02; . XXX +.008
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MK ICVWT K GF "“XEQ+

General Microwave has developed a family of high-
speed, miniaturized VCOs covering the 2-6 GHz
frequency range. These VCOs have been utilized in
airborne EW applications, as well as in ground-based
simulators. The specifications are summarized below.

MK KCVWT K GF "XEQ"UP GEKHKEEC VIQP U

N 1

S

VTSN S o). p e

020-955

V6

Series V6020-95X Miniaturized VCO

MQF GN
PCTCMGVGT X6@0-952E/L X6@0-953E/L X6@0-954E/L X6@0955E/L

HTGSWGPE[ "TCPI G"*l J| + 2.0-2.8 2.8-3.8 3.8-4.9 4.9-6-1
HT GSWGP E[ "UGVVNKP | " "mcx"™MJ | +

within 1 usec =1
TH'PQY GT

Output, min. (dBm) (13

Variation, max (dB) +2
PJ CUG'P QWG,"mcx"f Be/J | +

@ 100 kHz offset -105 -100
J CTMQP KEU,"mcx"*f Be+ -20
UP WT IQWU,"mc x"™*f Be+ -60
VGMP GT CVWT GUVCBKNK/[ ,¥{ p"MJ | /E+ -06 -1.0
PWNNKP I "XUY T"3:1"v{p"™MJ | + 2 3 5
PWUJ I ,"v{p"™MJ | /X + 6 10
PQY GT"UWP P N[ "T GS WKI GMGP V

Voltage (VDC) (12 0.5

Current, max (mA) 125

Tuning (VDC) Oto (28
VWP K| PQTVECP CEK/CP EG,incx"pH+ 50
GP XKFTQP MGP VCN

Operating temperature ((T) Oto (85

Storage temperature (GT) -54to (125
MGEJ CP EECN"F WGP UKQP U

Inches 0.97 x 0.50 x 0.20

Millimeters 24,6 x 12,7 x 5,1

*1+Af relative to f after 1 millisec
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F MIGP UKQP U"cpf "Y GK J VU

Mqf griX 602095xE

97
@4.6>
.89
@2.6>
gg _.<(‘0§78)> L 12v NC  NC |12V NG tev
S 12v NC 12V NC  NC fev #1 #2 #3|#4 #S5 #6
HE) WS A D HD D L]
0T T
+ 4+ *#|¢' + <+
[o
~ ~ Q 5
3 §$§ VTune #14 NAMEPLATE #13 RF Out § [{:_—Rﬁlgt——&— C— | —_— — \#/#TH
< |IT H u une
4+ 4 44 S
=/ \_ I
HID) HID HID KD BB *D 1T
NC NC NC NG GND NC #7 #8 #9 #10 #11 #12
NC GND NC NC NG NC
QA9
f ]
N —".100 __|le018
500 (x14>
AT
I
Mqf gri’X6@0-95xL
97
4.6
.89
2.6
%g %— ~— GND GND GND| 12v NG 1oV
Sl 12V NC 12V GND GND GND #1 H2 #3[#4 #5 #6
WO S B D D KD [ |
[0 1T 11
4+ 4 *1*|*1* 4 4
o
P n .
= 8 ) S J; S
ASYE wone| || NAMEPLATE |[Jrwse 8 S pgs | et
4 4+ S s
2 . T |
D HID HIO HD HB) WD RN
NC NC NC GND GND GND gz] g,% ﬁr?n #'}CU #fqlcl #'}CE
ola ‘
N
f j
] 100 _||_2.018
500 (x14>
770

Dimensional Tolerances, unless otherwise indicated: .XX £.02; . XXX +.008
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Nipgct "X"bcpf Nipgct "Mw"bcpf
An X-band VCO assembly with linearity of less than The photo shows a Ku-band VCO with a typical
+1% is shown in the photo. The assembly includes two linearity of better than +5% for an airborne jamming
MMIC amplifiers, a medium power MIC amplifier, two application. The unit is designed for high speed
filters, a phase shifter and a MMIC SP2T switch. For modulation and also includes RFI/EMI filtering.
specific requirements, please consult the factory.

Xqgnei g"Eqpvtgngf "Que

\ oA
EWUVQM"X EQu-

Nipgct "XEQu

For narrowband (<5%) applications, KRATOS General Microwave has
developed proprietary techniques to achieve a high degree of linearity
without the use of external linearizers.

Linear X band VCO Linear Ku band VCO

Egqmmgtelcn’l cCu"HGV "X "becpf

For X- and Ku-band applications where very low post-tuning drift and
phase noise are not required, VCOs based upon GaAs FETs provide
a cost-effective solution. In the photo, a GaAs FET X-band VCO,
developed for a commercial radar application, is shown.
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JERUSALEM SITE:

20 Pierre Koenig

Jerusalem 9153102

Tel: +972-2-568-9444
kratos-gmi@kratosdefense.com

www.kratosmed.com

EYAL SITE:
Kibbutz Eyal

D.N.Hasharon Hatichon 4584000

Tel: +972-9-749-9100
kratos-eyal@kratosdefense.com
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NEW YORK SITE:

227A Michael Drive

Syosset, New York 11791

Tel: + 1-516-802-0900
kratos-gmc@kratosdefense.com



