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1-1 . I NTRODUCTION

1-2.

	

The Model 5200Α is α guarded , precision AC
Calibrator designed for use in calibration laboratories and
in manufactu ring environments . The Calibrator provides
accurate ac vo ltages from 100 μV to 120V rms, at currents
up to 50 mA, and at frequence is from 10 Ηz to 1 .2 MHz .

1-3.

	

The amplitude of the output vo ltage is controlled
by α range se lecto r switch and six decade switches. Any of
seven amplitude ranges (1mV , 10 mV, 100mV, 1V , IOV ,
100V, and 1000V) may be se lected. (The 1000V range is
used only in conjunct ion with α companion unit, theModel
5205Α Prec ision Power Amplifier) . The decade switches
can then be set for any value from 10 to 120 percent of
the selected range (each range has α 20 percent oveτrange
capab ility). Six-digit resolution within the selected range
provides steps as small as 1 nV in the 1 mV range through
100 μV in the 100V range (and 1 mV steps in the IOOOV
range). The amplitude can be offset up to either ±0.3 per-

cent or ±3 percent (selectab le) bymeans of α voltage erro r
measurement feature . This feature provides direct indica-
tions of percentage error duringcalibration of voltmeters.

1-4.

	

The frequency of the output vo ltage is similarly
controlled by α range selector switch and four decade
sw itches. Anyof five frequency ranges (100 Hz, 1 kHz,
10 kHz, 100 kHz, and 1 MHz)may be selected . The decade
switches can then be set for anyvalue from 10 to 120

percent of the selected range . Four-digit reso lut ionwithin
the se lected range provides steps as sm all as 0.01 Hz in the
100 Hz range through 100 Hz in the 1 MHz range . If de-

sired, the frequency can be phase-locked to an external
reference source connected by coaxial cable to α BNC
connecto r on the rear panel . The accuracy of the phase-
lock feature is ±1 degree (nominal).

Sectio n 1

Intro d uction & S pecificatio ns
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The selected output ofthe 5200Α is availab le at
output connectors located on both the front and the rear
panels. The front panel connecto rs are banana-type jacks
and areprovided for high andlow output lines, high and
low sense input lines, guard, and ground. The rear panel
connectors are αpair of pcb card-edge connectors accessed
through openings in the panel . One of the connectors pro-
vides interconnect ion to theModel 5205ΑPrec ision Power
Amplifier (when used), and the other pro vides the selected
calibrator output (exceptground) to any other external
equipment requiring it .

1-6.

	

Inaddition to the regular calibrator outpu ts, α
quadrature output and α counter outputare available at
BNC connectors on the rear panel . The quad rature output
leads the regular output in phase by 90 degrees. The αmρ1ί-
tude of the quadratureoutput is proport ional to the setting
of the amplitude control decade switches . Regardless of the
range selected, the rms amplitude of this output will be any-
where from 1V, at minimum setting, to 12V , atmaximum
setting. At full-range (100 percent) setting, the amplitude
will be I OV rms. The counter output is the same frequency
as the other outputs, but in pulse form . The pulses are fixed
in amplitude at +3V peak , and vary inwidth according to

the se lected frequency range.

1-7.

	

Output overload protection is provided to limit
output current. When an output overload occur s, the cali-
brator automat i cally enters the limίtmode. When the nor-

mal load is restored, the calibrator automatically reverts to

the operate mode.

1-8.

	

All operating functions, exceptprimary power
sw itching andvoltage erro r measurement, can be remotely
programmed upon installation of the Remote Control Unit
pcb assembly (-02 option) . Programming requiremen ts are
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TTL compatible, or contact closures to ground . Connec-
tion of the programming contro l l ines to the Remote Con -
trol Unit is bymeans of α card-edge connecto r accessed
through an opening in the rear pane l of the 5200Α.

1-9 .

	

The 5200Αmay be bench or 19 inch rack moun t-

1-10 . SPECIFICATIONS

VOLTAGE RANGES
1 mV, 10 mV, 100 mV, 1V' 10ν, 100V
(1000V with 5205Α Power Amplifier)

Overrange
20% on all ranges (120V maximum)
(1100V with 5205Α Power Amplifier)

Range Limits
10% to 120% (100 μV and above)

Resolution
0.0001% of Range (1 nV on 1-mV range)

Figure 1-1 .

	

EQUIPMENT DIMENSIONS

ed . (The overall dimensions of the unit are shown in F igure

1-1 .) Input power requiremen ts are 100, 115, 200, or 230V
ac ±10 percent, 50 to 60 Hz, 150VA. Α 50-to-400 Hz Input
Power Modification (-02 option) is available to permit the
unit to operate from 400 Hz, as well as 50- and 60- Hz,
power lin es .

FREQUENCY RANGES
100 H z, 1 kHz, 10 kHz, 100 kHz, 1 MHz

Overrange

20% on all ranges (1 .2 MHz maximum)

Range Limits
10% to 120% (10 Hz and above)

Resolution
0.01% of Range (.01 Hz on 100-Hz Range)

+0 .1% of Range (100 kHz Range)

±1 .0% of Range (1 MHz Range)

5/76



ACCURACY
(for 90 days, 23 ±5°C, after
1-hour warmu ρ.)

Amplitude
10 Hz to 30 Hz

± (0.1% of setting +0.005% of range)
1, 10, 100 volt ranges .

± (0.1% of setting +10 μV
1, 10, 100 millivolt ranges.

30 Hz to 20 kHz

± (0.02% of setting +0.002% of range)
1, 10, 100 volt ranges .

± (0.02% of setti ng +10 μV)
1, 10, 100 millivolt ranges .

20 kHz to 100 kHz

± (0.05% of setting +0.005% of range)
1, 10, 100 volt ranges
± (0.05% of setting +20 μV
1, 10, 100 millivolt ra nges.

0.1 MHz to 1 MHz
± (0.33% of setting +0.03% of range)
1, 10, 100 volt ranges.
± (0.33% of setti ng +30 μV)
1, 10, 100 millivolt ranges .

Frequency

100-H z to 100-kHz Ranges

	

±(1% of setti ng
+0.1% of range)

1-MHz Range

	

±(3% of setting
+0.3% of range)

SHORT TERM AMPLITUDE STABI LITY

1-mV to 100V Ranges:

The change in rms value will be less than (0.007%)
of setting +0.0003% of range) ρ-ρ for the 1 kH z
thru 1 MHz ranges and 0.004% ρ-ρ of range for
the 100 Hz range over α 10 mi nute inte rval .

LONG TERM AMPLITUDE STABI LITY
(At Constant Line, Load and Temperature)

±0.005% of setting for 24 hours

±0.01% of setting for 6 months

FREQUENCY STAB I LITY

+0.05% for 24 hours

±0.1% for 6 months

AMPLITUDE LIMITSWIT H TEMPERATURE
(Οο to 18*C and 28*C to 50°C)

Add ±(0.025 χ accuracy) per ° C to stated accuracy limits

FREQUENCY LIMITS WITH TEMPERATURE
(00 to 180C and 280 C to 500C)

Add ±(0.025 of setting) per °C to stated accu racy limits

MAXIMUM OUTPUT CURRENT (For Rated Accuracy)

50 mA rms from 10% to 120% of range

NOTE: Min. Load impedance for specified accuracy :

1-, 10-, 100-m ΥRanges

	

.

	

.

	

6kΩ
1 ΥRange

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

50Ω above
.I MHz

CURRENT L I MIT

5200Α

The output is protected against overloads and short
ci rcuits by α current limiter.* Upon removal of the over-
load, the output will recover automatically .

*ΝΟΤΕ.

	

SeeΜΑΧ. INDUCTIVE LOAD.

MAXIMUM CAPACITIVE LOAD

1000 pF

MAXIMUM INDUCTIVE LOAD

Maximum inductive current allowed is shown below .

The above limit does not restrict the use of precision induc-
tive d ividers that have α maximum voltage limit of (0.35 χ
frequency) or h ig her .



5200Α

MAXIMUM OUTPUT VOLTAGE

120V rms, up to 83.33 kHz. Beyond that, maximum out-
put voltage decreases as frequency increases . At h ighest
freq uency (1 .2 MHz), maximum output voltage is 8.33V
rms . Maximum volt-hertz product is 1 .0 χ 107 or 1 .0 χ
107 χ (Voltage R ange/10),wh ich ever is less (See graph
below) .

1k 1~k 100k 1Μ

FREQUENCY (W)

RESPONSE TIME

For any programmed am plitud e, the output voltage and fre-
quency will settle to within 0.01 % of change as follows :

The output will recover from short circuits and overload
conditions within the specified settling time .
*Typically below 0.5 seconds from 400 Hz to 1 .2 MHz
except for frequency range changes.

TOTAL HARMONIC DISTORTIONAND L I NE RELATED
NOISE
(Bandwidth 10 Hz to 10 MHz) Effects of broadband noise
included in accuracy specification for both RMS and average
responding instruments.

*For output currents exceeding 15 mA, see below.
tThe specification on the 1-Volt range between 10 Hz and
15 Hz is 0.08% of setting + 10uV rms.

20 kHz to 100 kHz

V = volts,

	

F = kHz,

	

Ι = mA

1-4

°-3)(F 1 ( Ι-l 2 1
V / \100/ \50

LOAD REGULATION

0.005% of selected range, no load to full load , up to 10 kHz.
Beyond that, regulation is α function of both range and fre-
quency selected (See following graph) .

NOTE.- Outpu t impedance on the 1-mV through 100-m V
ranges in less than 1.5E2 in series with 1.5 μΚ.

LI NE REGULATION

±0.001% of setting for α 10% change in line voltage:

EXTERNAL FREQUENCY PHASE LOCK I NPUT

Th e oscillator of the 5200Α has the ca pability of being
phased locked to an external signal . Phase lock accuracy is
±3° below 30 Hz, and ±(1 ° +0.05° per kHz) over α ±2%
band around the center frequency, (BNC connector on rear
panel) . In put is 1 volt to 10 volts rms (useable down to
100mV rms) .

QUADRATURE OUTPUT

(Minimum Load Ζ = 3 kΩ)

Amplitude

10V rms±10% when 100% of range is selected . Quadrature
amplitude is proportional to the dialed output voltage from
10% to 100% of Range. (BNC connector on rear panel .)

Phase

90° ±(1 ° + 0.030 per kHz), 40 Hz to 1 .2 MHz.

900 ±30 ,10 Hz to40 Hz

COUNTER OUTPUT

Auxiliary frequency counter output (BN C Connecto r) on

rear panel ; 3V pulse, short circuit protected.

5/76

10 Hz - 30 H z 4 to 15 seconds
30 Hz - 100 Hz 4 seconds
100 Hz -400 H z 2 seconds
400 Hz - 1 MHz 1 second *

83.33 kHz

100 120-

i

Σ Ί 1 .2 ΜΗτ
α
Ή 10 --__--___----_-----1--_-

Ι -8.33Υ
Ο Ι

10 Hz to 100 kHz. . . 0.04% of setting +10 μV rms *t

100 kHz to 500 kHz . . 0.3% of setting +30μV rms

500 kHz to 1 MHz . . 1% of setting +30 μV rms



EXTERNAL SENSE

Αtwo powition switch is provided to control Internal or
External Sensing on the 1 V, 10V, and 100V ranges. When
in Remote Sense (1, 10 and 100V ranges) and the sense
leads are accidently disconnected, the output voltage will
not exceed the programmed setting by more than 2.0 volts.

VOLTAGE ERROR MEASUREMENT

0 to ±0.3% with 0.001% resolution

0 to ±3°/ο with 0.01% resol ution

An "OFF " error switch position is provided to easily lock
out the error measurement function which is automatically
disa bled in program mode.

OUTPUT TERMINALS

H igh, Low, H igh Sense, Low Sense, Guard, and Ground ter-
minals on front and rear panels . Front panel terminals are
five-way binding post . Rear panel terminals are pins of α
pcb card-edge connector, with mating connecto r supplied
(P/N 337675).

LOCA L/REMOTE OPERATION

Two-position CO NTROL switch, interlocked with the op-
tional remote programming fu nction . In the LOCALpos-
ition, all control is implemented from the front panel switches .
In the REM position, control is obtained via the programm-
ing lines through α rear panel connector. When the REMOTE
function is called on the programming line, th e 5200Α will
be locked in the Remote condition (regardless of the posi-
tion of the CONTROL switch ), disabling the error measure-
ment control and all other front panel controls except the
POWER switch . When the LOCAL function is called on
the programming line, the 5200Α may be operated in either
the Local or the Remote cond ition, at the operator's dis-
cretion.

SA FETY FEATURES

When the ac power is turned on, the inst rument is automatic-
ally set to th e Standby condition. When in Remote Sense
and the sense leads are accidentally disconnected, the out-
put voltage will not exceed 2.0 volts above the programmed
setting on the 1 V thru 100V ranges. The 1 mV thru 100 mV
ranges are not affected.

CA LI BRATION REQUI REMENTS

The 5200Α is calibrated at the factory by instrumentation
traceable to the Naional Bureau of Standards. Periodic cali-
bration of the 1 V, 10V, and 100V ranges may beaccom-

plished through the use of α thermal transfer standard and α
precision do source, such as the Fluke Models 540Β and
332D . The accuracy on the 1-, 10-, and 100 mV ranges de-
pends on precision inductive d ividerswhich are tested at
the factory with special verification equipment, and do not
require periodic adjustment . All other adjustments can be
made with general purpose laboratory equipment.

GENERAL

Input Power

100, 115, 200, 230V ac ± 10% (switch selectable), 50 to
60 Hz (50-to-400-Hz Option available, 150 VA.

Maximum Isolation Voltages

500V do 0Γ peak ac, "Guard " to "Chassis"
100V do or peak ac, "Lo" to "Guard"

Dimensions

7" (178 mm) χ 17" (432 mm) χ 21 .75" (533 mm)

Weight

53 pounds (24 kg)

ENVIRONMENTAL

Cooling

5200Α

Forced air cooled . Air intake through re-usea ble filter 0η
rear panel . Ai r exit along both sides.

Temperature

0°C to 50°C, operating
-40° C to +75° C, storage

Relative Humidity

0 to 80 percent (0°C to +40° C)
0 to 70 percent (+40°C to +50° C)

Shock

15G, 11-ms half-sine wave

Vibration

3.1G,10 Ντ to55 Hz

Altitude

0 to 10,000 feet, operating
50,000 feet, non-operating



static awarεnεss
Α Message From

John F luke Mfg. Co., Inc.

The Static Sensitive (S.S.) devices are identified in the Fluke technical manual parts list with the symbol

1 .

	

MINIMIZE HANDLING

2. KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE.

Some semiconductors and custom IC's can be
damaged by electrostatic discharge during
handling. This notice explains how you can
minimize the chances of destroying such devices
by:
1 .

	

Knowing that there is α problem .
2 .

	

Learning the guidelines for handling them .
3 . Using the procedures, and packaging and

bench techniques that are recommended .

91

The following practices should be followed to minimize damage to S.S . devices .

3 . DISCHARGE PERSONAL STATIC
BEFORE HANDLING DEVICES

4.

	

HANDLE S_S . DEVICES BY ΤΗΕ BODY
Page 1 of 2



5 . USE ANTI-STATIC CONTAI NERS FOR
HANDLING AN D TRANSPORT

6.

	

DO NOT SLIDE S.S . D EVICES OVER
ANY SURFACE

7. AVOID PLASTIC, VI NYL AND STYROFOAM ®
IN WORK AREA

0 Dow Chemical

Page 2 of 2

8 . WHEN REMOVING PLUG-IN ASSEMBL I ES,
HANDLE ONLY BY NON-CONDUCTIVE
EDG ES AND NEVER TO UCH OPEN EDGE
CONNECTOR EXCEPT AT STATIC-FREE
WORK STATION. PLACI NG SHORTI NG
STR I PS ON EDG E CONNECTOR USUALLY
PROVIDES COMPLETE PROTECTIO N TO
INSTALLED SS DEVICES .

9 .

	

HAN DLE S.S . DEVICES ONLY AT Α
STATIC-FREEWORK STATION

10 . ONLY ANTI-STATIC ΤΥΡΕ SOLDER-
SUCKERS SHOULD BE USED.

11 . ONLY G ROUNDED TIP SOLDERING
I RONS SHOULD BE USED.

Anti-static bags, for stor ing S.S . devices or pcbs
with these devices on them, can be ordered from the
John Fluke Mfg . Co., Inc . . See section 5 in any Fluke
technical manual for ordering i nstructions . Use the
following part numbers when ordering these special
bags .

$20.00
J0089B-07U7810/SΕ ΕΝ

	

Litho in U.S.A .

John Fluke Part- Νο . Desc r i ption
453522 6" Χ 8"Bag
453530 8" Χ 12" Bag

PORTIONS REPRINTED 453548 16" Χ 24" Bag
WITH PERMISSION FROM TEKTRONIX, INC .
AND GENERAL DYNAMICS, ΡΟΜΟΝΑ DIV . 454025 12" Χ 15" Bag

P i nk Poly Sheet Wrist Strap
30"χ60"χ60 Mil P/N TI-6-60
P/N RC-AS-1200 $7 .00



ation and operation of the Model 5200Α AC Calibrator. It
is recommended that the contents of this sect ion be read and
understood be fore any attempt is made to operate the cal-
ibrator. Should any difficulties arise dur ing operat ion , please
contact your nearest John Fluke Sales Representative or the
John Fluke Mfg. Co., Inc., Ρ .Ο. Box43210, Mountlake
Terrace, WA 98043; telephone (206) 774-2211 . Α list of
Sales Representatives is located in Sect ion 7 of this manual .

2-3 .

	

SHIPP ING INFORMATION

2-4.

	

TheMode l 5200Α is packaged and shipped in α
foam-packed container . Upon receipt of the equipmen t, α
thorough inspection should be made to reveal any poss ible
shipping damage. Special in structions for inspection and
claims are included in the shipping carton .

2-5 .

	

If reshipment of the equipment is necessary, the
origina l container should be used. If the original container
is not available, α new container can be obtained from the
John Fluke Mfg. Co., Inc. Please reference the equipment
model number when requesting α new shipping container .

2-6.

	

INPUT POWER

2-7.

	

The 5200Α can be operated from α 100, α 115, α

200 or α 230V ac, 50 to 60 Hz, power lin e . (Installation of
the -02 option permits operation from α 400 Hz power

7/75

Operating Instructions

α .

	

Remove the top dust cover .

Section 2

b.

	

Remove the inner cover located in the r ight
section (as viewed from the top front) .

c.

	

Locate the input power se lection sw itches shown
in Figure 2-1 .

d.

	

Set the two slide switches to accomodate the local
line voltage . The different switch posit ion com-
binat ions are printed on the printed circuit board .

e.

	

Replace the inner and top du st cove r s .

f.

	

Install the proper fuse (i .e . ΙΙhαΑ slo-blo for 100
and 115 vac, and 3/4A slo-blo for 200Vac line
voltage) in the rea r panel fuse holder.

2-8.

	

RACK INSTALLATION

2-9 .

	

The 5200Α is designed for bench-top use or for in-
stallation in α standard 19 inch equipm ent rack using the op-
tional Accesso ry Rack MountingKit (part numberΜ07-205-
600) . Accessory chassi s slides (part number ΜΟΟ-208-610)

can also be in stalle d to better facil itate access to the rack-

installed equipmen t . Information regarding installation of
the moun ting accessories is given in Section 6, Rack Insta l-
lation subsection .

2-1 . INTRODUCTION line.) Before connecting the equipment to primary power,
check and, if necessary, set the inputpower selection sw itch-

2-2. Thi s section contains in format ion regarding in stall- es as follows :
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2-2

_2
S1

2-10 .

	

OPERATING FEATURES

2-11 .

	

The front panel controls, indicators and termina ls

100V

115ν

S1 S2

	

S1 S2

Θ
ο

ι

N

IM Θο

Figure 2-1 . INPUT POWER SELECTION SW ITCHES, LOCATION AN D POSITIONS.

Figure 2-2. FRONT PANEL CONTROLS, I N DICATO RS AN D TERM I NALS

Θ
σ

Θο
NOTE :

	

ΤΗΕ ABOVE DIAGR AM APPEARS ON
ΤΗΕ TRANSFORMER PCB JUST TO
ΤΗΕ LEFT OF ΤΗΕ SWITCHES.

200V

230V

are shown in Figure 2-2. The items shown are listed in

numerical order in Tab le 2-1, together with the name and

function of each.



Table 2-1 . F RONT PANEL CONTROLS, I NDICATO RS AND TERM I NALS.

5200Α

2-3

FIG. &
I NDEX
NO.

NAME FUNCTION

2-2,

1 VOLTAGE Selection Select desired calibrator output voltage (within range selected by VOLTAGE
Switches RANGE switch ) . Position of each switch is displaye d in window above

switch; windows form α readout that displays selected voltage . Leftmost
switch has 11 positions (.1 th ru 1 .1 range) to provide 20% overrange ; rest of
switches have 10 positions (0 thru 9) .

2 FREQUENCY Selection Select desired cali brato r output frequency (within range selected by FRE-
Switches QUENCY RANGE switch). Operation of switches in same as VOLTAGE

selection switches (direct readout of selected frequency, and 20% overrange
capability) .

3 VOLTAGE RANGE Selects desired output voltage range . Controls decimal point location in
Switch VOLTAGE readout. Also controls prefix for unit of measurement (win-

dow to left of "V" will be blank or have the prefix "m", depending upon
range selected) .

4 FREQUENCY RANGE-Hz Selects desired output frequency range. Controls decimal point location
Switch in FREQUENCY readout. Also controls prefix for unit of measurement

(window to left of "Hz" will be blank or have either "Κ" or "Μ" for α
p refix, depending upon range selected).

5 VOLTAGE ERROR -% Enables voltage error measurement feature and selects multiplier for VER-
Switch NI ER scale i ndication. When in Χ1 position , indication is read directly;

when in Χ.1 position, i ndication must be multiplied by 0.1 (divided by
10) .

NOTE: If the switch is left in the error position the error selected by the
switch and dial positions are automatically entered on all outpu ts.

6 VERN I ER Scale I ndicates voltage error of instrument under test in percent of selected cali-
brator output, when voltage er ror measurement feature is enabled and inst ru-
ment under test is brought to proper indication by VERN I ER ± control .
H ighest graduations are ±3.0, subject to selected multiplier .

7 VERN I ER ± Control Adjusts output of calibrator up to ±3% when voltage error measurement
feature is enabled , bri nging instrument u nder test to proper indication, in
order to determine amount of voltage error.

8 SENSE ΗΙ , SENS E LO Provide front panel connection to sense inputs for extern al sensing (1 V,

Terminals 10V and 100V ranges only) .

9. OUTPUT ΗΙ , OUTPUT Provide front panel connection to calibrator output.
LO terminals

10 (Ground) Terminal Provides front panel connection to chassis, and to earth ground when powerρ
cord is properly connected. Refer to paragraph Ζ-30.

11 GUARD Terminal Provides front panel connection to internal guard shield and is used to re-

duce effects of common-mode voltages . Refer to paragraph 2-32.



5200Α

Table 2-1 . FR ONT PANEL CONTROLS, I NDICATORS AND TERM I NALS (Contd.)

FIG . &
INDEX
NO.

NAME FUNCTION

2-2,
12 OVERLOAD Lights to indicate overloaded calibrator output, and remains lit u ntil over-

Indicator load condition is removed .

13 SENSE Switch and Selects desired sensing mode:
Indicators

ΙΝΤ . . . . . . Enables internal sensing mode (local sens-
ing) ; sensi ng takes place at the output of
Attenuator Assembly, Α6.

ΕΧΤ . . . . . . Enables exte rnal sensing mode (remote
sensing) ; sensing takes place at load , when
sensi ng leads are con nected between load
and SENSE te rminals . (Can only be
selected on V ranges; on mV ranges, in-
ternal sensing is automatically selected.)

I ndicato r for selected sensing mode lights .

14 PHAS E LOC K Switch Switches phase lock feature on and off. Whe n in ON position, causes
and Indicator oscillator to phase-lock to extern al reference signal applied to appropriate

rear panel BNC connector. Refer also to paragraph 2-34 . Indicator lights
when phase lock is switched on.

NOTE: If the PHASE LOCK Switch is ON and no phase reference signal is
present the output frequency 411 be at the lower end ofthe search
pattern .

15 CONTROL Switch Selects desi red calibrator control mode:
and Indicators REM in remote control mode. . . . . . Places cali brator

by enabling remote interface (Option
-01) and inhi biting front panel controls,
except for POWER switch.

LOCAL in local control mode. . . . . Places cali brator by
enabling front panel controls .

Indicato r for selected control mode lights .

16 MODE Switch and Selects the desired calibrator operati ng mode :
Indicators

STDBY i n mode re-. . . . . Places calibrator standby by
moving selected output voltage from out-
put terminals.

OPER . . . . . Places calibrator i n normal operating mode .
If the 1000V range is selected but α 5205Α
is not connected the mode switch will not
go into operate.

Indicator for selected operati ng mode lights .

NOTE!
The calibrator automatically reverts to standby after σ
30 second warm-up delay when power is initially applied .

17 POWER Switch an d Switches calibrator on and off. I ndicator lights when power is switched on .

Indicator



2-12.

	

OPERATING NOTES

2-13 .

	

The following paragraphs desc ribe various condi-
tions which shouldbe considered before operating the 5200Α.

2-14 .

	

AC L ine Connection

2-15 .

	

The input power cord plug is α three-prong
polarized connecto r which permits connection to any of
the power line voltages descr ibed in paragraph 2-6. Ensure
that the round pin is connected to αhigh quality earth
ground. The 5200Α is energized by means of the front pan-
el POWER switch .

2-16.

	

Load Connections

2-17 .

	

Connect ion of the load (i .e . the voltmeter or other
de vice or system using the calibrator output) to the 5200Α
may be made at the front pane l , or at e ither of two rear pan-
el connectors . The front panel connecto r s are shown in
Figure 2-2 ; the rear pane l connectors are shown in Figure 2-3.

J31, ATTENUATOR (Α6)
OUTPUTCONNECTOR
(TO EXTERNAL EQUIPMEN T)

υ

FAN ASSEMBLY

132,ATTENUATOR (Α6)
OUTPUT CONNECTOR
(TO 5205ΑONL Y)

J64,
~PHASE LOCK

INPU T

J65
~QUADRATURE
OUTPUT
J66
COUNTER
OUTPUT

JB1
RCU (Al 11 CONNECTOR
PARTOF OPTION -01

Figure Ζ-3 .

	

REAR PANEL CO NNECTORS

2-18 .

	

FRONT PANEL

2-19 .

	

Front panel terminals permit connection ofthe
load in several different configurations as shown in Figures
24, 2-6 and 2-7. Figure 2-4 shows α simple load connect ion
with neither sensing or guard ing (from common mode vo lt-
ages). Sen se connections are described in paragraph 2-27
and guard connections are described in paragraph 2-31 .

2-20 .

	

REAR PANEL

2-21 .

	

Αpair of printed circuit board edge connectors is

accessible through openings in the rear panel when the cover

plates are removed . The lower connecto r (shown in Figure
2-3) provides connection to the companion Model 5205Α
Precision Power Amplifier as descr ibed in paragraph 2-22,

Φ

LO

ΝΟΤΕ :

Ο

ουτΡυτ

Ο

SENSESWITCHIN ΤΗΕ ΙΝΤ ΡΟSΙΤΙΟΝ .

LOAD

Figure 2-4.

	

SIMPLE LOAD CONNECTION
(WITH INTERNAL S ENSE) .

5200Α

while the upper connector prov ides the calibrator output to
any other external equipment by means of α u ser-supplied
cable and α 5200Α - 4103 connecto r assembly. The pin
assignments of the printed circuit board output connector
are shown in Figure 2-5 and shouldbe referenced when con-
struct ingthe interconnecting cable. If the guard feature is
to be used, the inte rconnecting cable must be sh ielded .
Refer also to the guard connection information contained
in paragraph 2-31, and the sense connection information
contained in paragraph 2-27 .

2-22. Model 5200A-to-Model 5205Α Connections

2-23 .

	

The 5205Α Precision Power Amplifier operates
with the 5200Α to extend its output range of voltage and
current. Connection of the 5200Α output to the 5205Α
input ismadebymeans ofα cable assembly (part number

341560) whichmates with the lower printed circuit board
on the rear panel of the 5200Α and the 25-pin connector
on the rear panel of the 5205Α.

2-24.

	

Auxiliary Outputs

2-25 .

	

The 5200Α is equipped with α pair of auxiliary
outputs which appear at BNC connecto r s on the rearpanel as
shown in Figure 2-3 . The upper connector pro vides α sig-
nal which leads the fundamental (main) output by 90 de-
grees and which has an amplitude proportional to that of
the se lected fundamental output. This output (quad ratur e)
h as α maximum amplitudeof 10V rm s, ±10% when the
VOLTAGE decade sw itches are set to 100 percent of any
selected amplitude range, and is reduced proportionally to

1V at the 10 percent setting.

2-26 .

	

Α second auxiliary output provides α 3 volt pulse

signal for applicat ion to an external frequency counter . The
counter output is short-circuit protecte d and appears at α

BNC connecto r shown in Figure 2-3 .

2-5
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REAR PANEL

Figure 2-5.

	

CALI BRATOR OUTPUT CONNECTORS, PIN ASSIGNMENT

J31 J32

PIN ΝΟ . FUNCTION ι PIN ΝΟ . FUNCTION

2 GUARD CONNECTION 1 5205Α STANDBY STATUS

19 SENSE INPUT-LOW 3 5205Α CONTROL

22 CA LI BRATOR OUTPUT- LOW 5 +5V RETURN

27 SENSE INPUT-HIGH 7 +5V SUPPLY
11 5205Α OPERATE COMMAND

29 CA LI BRATOR OUTPUT-HIGH 15 5205Α OVERLOAD TR IP
21 GUARD CONNECTION
23 5205Α SENSE-HIG H
25 5205Α INPUT-HIGH
27 5205Α INPUT-LOW
29 5205Α SENSE-LOW



2-27.

	

External (Remote) Sensing

2-28 .

	

When α load is connected to the calibrator output,
and when the IR drop ac ross the output leads is significant,
the rated accuracy of the calibrator is availab le at the load if
external sensing is used. High and low sense terminals and
connectors are provided for this purpose, on the frontpanel
output and on both of the rear pane l outputs, and may be
used when operat ing in the IV, 1OVand 1 OOV ranges only.
(Internal sensing is automat ically selected on all three mV
ranges, regardless ofthe position of the SENSE switch .)
Polarities mu st be matched with the output terminals.
Figure 2-6 shows α typical calibrator output connection using
the external sense featu re, but not the guard feature .

CAUTION!

When the external sense function is not being
used, the front panel SENSE switch must be
in the ΙΝΤ posit ion in order to prevent higher-
than-selected output voltages.

2-29 .

	

Ground Connections

2-30 .

	

Αground terminal is provided at the front panel
output. The ground terminal is connected directlyto the
equipment chassis and to earth ground viathe power cord .
Note that no connect ion to chassis is provided at the two
rear panel Attenuatoτ output connectors.

2-31 .

	

Guard Connections

ουτΡυτ

SENSE

ουτrυτ

GUARD

Ο

Ο

Ο
LO

Ο

0MC)

ρ (NC)

LOAD

Figure 2-6. EXTERNAL SENSE CONNECTIONS

5200Α

2-32 .

	

The calibrator is equipped with αguard shield that
isolates its internal circuitry from the chassis and earth
ground. Guard terminals and connectors are provided at
the front panel and both rear panel calibrator outputs, and
when used, greatly reduce errors caused by common-mode
voltages. Αtypical connection of α load to the calibrator

Figure 2-7. GUARD CONNECTIONS

output using the guardand remote sense features is shown
in F igure 2-7.

2-33 .

	

External Frequency Input

2-34 .

	

The output frequency of the 5200Αcan be phase-
locked to an external reference input signal if they are with-
in ±2%οof each other . The external reference signal should
be between 1V and 1OV rm s, sine wave or square wave . Con-
nect ion of the external reference signal is made to the cali-
brator bymeans of theBNC connector shown in Figure 2-3.

ΝΟΤΕ!

IfthePHASELOCKswitch is ONand no phase

reference signal ispresent, the outputfrequency
will be at the lower end ofthe search pattern.

2-7
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2-35.

	

Output Accuracy

2-36 .

	

Following are some guidelines and comments that
should help the operator to ach ieve the best possib l e ca libra-
tion resul ts when using the 5200Α .

2-37 .

	

ACCURACYVERSUS OUTPUT CONNECTIONS

2-38 .

	

The mV outpu t ranges of the 5200Α are derived
through prec i si on step-down transformers from the 1V range,
where internal sensing at the input to the t ransformers is em-
ployed to ensure accuracy . These low-leve l outputs are float-
ing, wi th provis ion for guarding them from low-frequency
(power line, primarily) ground loop currents. Because of the
extremely low level of the mV outputs, and the fact that
external sense cannot be used, i t is necessary to exercise
care when calibrat ing mVmeasuring in struments. Many of
these inst ruments are ac-line operated , and nearly all of the
broadband instrument inputs are referenced to chassis ground
Generally speaking, the optimum connections for low-level
calibrations when using the mV ranges of the 5200A are as
shown in Figure 2-8 .

2-39.

	

Due to the fini te output impedance in the mV
r anges (< 1 .592 in series with 1 .5 υΗ ), the 5200Α accuracy is
specified for load impedances greater than 6 kΩ . Α typical
millivol tmeter has an input resistance of 1 ΜΩ , in para llel
with about 30 pF . Below 100 kHz, up to 3 feet of coax
cable (RG-58) will not cause si gnifican t error. When opera-
ting on the 1 MHz range, at specifically 1 MHz, the 30 pF
of the mil livol tmeter input alone represents 5-kΩ reactance.
Therefore, the l ength and type of connecting cable may sig-
nificantly affect accuracy at the higher frequenc ies.
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ACCURACY VERSUS DISTORTION AND
NOISE .
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The 5200Α amplitude accuracy statement refers in
all instances to the rms value of the outpu t which i s, ideally
α pure sine wave . The d istort ion and no ise specifications
characterize the contaminants to the sine wave output in
the frequency band from 10 Hz to 10 MHz. Within thi s
band, the cali b rat ion o f an rms-sensing mete r is straight fo r-
ward, and the output accuracy statement may be taken at
face value s ince it refers to the rms valu e . The mV outputs
of the 5200Α , ope rating in the 1-MHz range, contain some
low energy noise with Fourie r components above 10 MHz.

These are created by transients occuring for α very small
fraction of the period of the output waveform. Assuming
that these sources represent α 1 pe rcent contribu t i on (on α
continuous-sine-wave basi s), it is apparent that the rms

output is affected less than 0.005%ο . (See Figu re 2-9) .
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Calibrating an average-responding, rms- indicating
meter in the presence of these low-energy components
presents no probl em since they have such α low average
value referred to the period of the primary output wave-
form. Of more concern are the low-order harmonic com-
ponents ; specifically, the odd harmonics, sin ce even har-
monics are ignored by an average detector for the l evels
to be discussed. Odd harmonics can cause reading error s
on average detecting instruments which are proportional
to (1/Harmonic Νο .) χrms value (Harmonic) . (See Ηαηηοη-
ic 3

	

Figure 2-10 for multiplier .) Harmonics through the
9th ar e included in the disto rt ion and noise specification
passband of 10 MHz for 5200Α outputs up to 1 MHz. Effects
of the 11 th and higher order el ements (which are excluded
from the specificat ion) are attenuated by more than 90 per-
cent of their respective rms values . Finally, since the tran-
sients appearing in the 5200Α mV output occur near the
sin e wave zero crossing, they will have no effect on peak-
detecting instruments.
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LOCAL OPERATION (MANUAL)
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Turn-On Procedure

2-45 .

	

Use of the following procedure is suggested for
initial turn-on of the equipment, and for familiarizationwith
017O

ΝΟΤΕ!

If it is desired, prior to operation of the calibra-
tor, to verify i ts performance against the specif-
ications listed in Section 1, refer to the calibra-
tion procedure presented in Sect ion 4.

the controls and indicators. With reference to the prev ious
aragraphs, turn-on the 5200Α as follows:

Ensure that the proper input power sw itching is
selected (Refer to paragraph 2-7) .

Connect the cal ibrator to ac power .

Make all necessary load and sense connections.

Set the CONTROL sw itch to LOCAL .

Set thePHASE LOCK and SENSE switches as

required.

9.

h .

Set the POWER sw itch to ON. Observe that the

OVERLOAD lamp lights for five to ten seconds .

CAUTION!

If the OVERLOAD lamp remains l it for more
than 30 seconds, turn power off and refer to
the troubleshooting procedures presented in
Section 4.

Momentari ly set the MODE switch to OPER to
energize the output.

5200Α

NOTE!
The 5200Α assumes the standby mode after α 30 second
warm-up delay when power is initially applied.

If it is desired to verify operation of the calibrator,
connect α suitable scope across the load and select
severa l values of frequency and amplitude wh ile
observ ing the results on the scope.
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Amplitude Selection
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Manual amplitude selection of the calibrator out-
put is performed using the front panel VOLTAGE decade
switches shown in Figure 2-2. (The CONTROL switch must
be set to LOCAL in order to control the 5200A from the
front panel .) The minimum se lectab le output amplitude
is 100 μV rms. The maximum selectab le output amplitude
is 119.9999V rms, or 1199.999V τmswhen used in conjunc-
tion with the 5205Α Precision Power Amplifier. The VOLT-
AGE RANGE sw itch provides the necessa ry range selection .
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Frequency Selection

2-49 .

	

Manual frequency selection of the calibrator ou t-
put is performed using the front panel FREQUENCY de-
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5200Α

cade switches shown in Figure 2-2 . (The CONTROL switch
must be set to LOCAL in order to control the 5200Α from
the front panel .) Five frequency ranges provide outputs of
10 Hz to 1 .1999 MHz . The FREQUENCYRANGE -Hz
switch provides the necessary range se l ection . When used
with the 5205Α Precis ion Power Amplifier, the output
signal meets specification only to 100 kHz.

ΝΟΤΕ!

Ifthe PHASE LOCK switch is on and no phase
reference signal is present, the outputfrequency
will be at the lower extreme ofthe phase lock
capture range (typically 4% below the selected
outputfrequency) .
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Voltage Error Measurement

2-51 .

	

In the local mode of control (only), the 5200Α
can be used to measure the amount of voltage error (ex-
pressed as α percentage of the output) present in α volt-
meter under ca libration . To measure vo ltmeter error, pro
ceed as follows :

α.

	

Set theMODE switch to STDBY.

b.

	

Set the VOLTAGE ERROR - % switch to X. 1 .

ε .

	

Set the VOLTAGE RANGE and the FREQUENCY
RANGE - Ηz switches to the desired ranges.

d .

	

Set the VOLTAGE and the FREQUENCY decade
switches to the desired values .

e .

	

Connect the voltmeter under measurement to the
calibrator output using one of the previously de-
scribed methods of connect ion.

f.

	

Select the proper voltage range on the voltmeter
to correspond with the calibrator output selected
in steps ε and d.

8. Set theMODE switch to OPER.

h.

	

Adjust the VERNIER contro l to obtain an indica-
tion on the vol tmete r that corresponds to the
selected calibrator output voltage . (If necessary,
set the VOLTAGE ERROR - % switch to Χ 1 .)

i .

	

Read the amount and polarity of voltmeter error
directly from the VERNIER scale .

j .

	

Return the VOLTAGE ERROR - % switch to
OFF.
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REMOTE OPERATION

2-53 .

	

Remote operation of the 5200Α is controlled by
an external programming source when the calibrator i s
equipped with the -01 Option . Refer to Sect ion 6 of
thi s manual for remote programming information used with
thi s option .
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This section contains the theory of operation for
the Model 5200Α. The theory is presented first in α simp-
lified block diagram description, followed by α functional
block diagram description, then in α schematic-level circuit
description. Α complete set of schematic diagrams is
contained in Section 8 of this manual .
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SIMPLI F I ED BLOCK DIAGRAM
DESCR I PTION
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The main function of theModel 5200Α i s to gen-
erate an ac voltage which can be precisely selected over wide
ranges of frequency and amplitude . (The accuracy and sta-
bility of the output voltage and frequency are listed in the
specifications contained in Section 1 .) Output sensing of
the amplitude is provided, either at the load or the calibra-
tor output, so that the calibrator operates as a closed-loop
control system and provides accurate output voltages over
αwide range of loads and selected amplitudes .
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Α simplified block diagram of the 5200Α i s pre-
sented in Figure 3-1 . The ac signal source i s α double-in
tegτator type oscillator. The oscillator output i s selectable
over αwide range of frequencies by means of the front
panel switches, and is fed to the input of α Power Ampli-
fier . The Power Amplifier provides the gain necessary to
accommodate the two higher amplitude ranges (not count-
ing the 1000Vrange), and feeds the Attenuator which ac-
commodates the four lower amplitude ranges. The Atten-
uator output connects the selected ac signal to the load,
which can be converted to either the front panel or the
rear panel connectors .
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In order to maintain precise control of the output
amplitude, the calibrator operates as α closed-loop control

Section 3

T heory of O peration

system using output sense connections to complete the loop .
The sense connections are made at either the load or the
Attenuator output, and feed the sense signal back into the
calibrator via α high-impedance input within the AC-DC
Converter . The ac sense signal is converted to α proportional
do value by α wideband rectifier contained in the AC-DC
Converter . The do sense signal is then compared (summed)
with an amplitude reference voltage of the opposite polarity
and α difference (error) voltage i s produced to adjust the
oscillator amplitude to the proper value .

3-7 .

	

The amplitude reference voltage is produced within
the calibrator as α result of the amplitude selector switch
settings . That is, the Reference Assembly interprets the set-
tings of the front panel amplitude switches and generates α
corresponding reference voltage . The reference voltage is
compared to the do sense voltage and any error voltage pro-
duced by the integrator is fed to the Oscillator Control
Assembly . The Oscillator Control Assembly, in turn, uses
the error voltage (amplitude control voltage) to control
the amount of feedback voltage to the Oscillator .

3-8.

	

The action of the described control loop is such
that when α different output amplitude is selected, α change
in amplitude reference voltage (produced by the Reference
Assembly) results . Since the sense input has not yet changed
and the do sense voltage is compared with the changed amp-
litude reference voltage, α resulting amplitude control vol-
tage (error voltage) is fed to the Oscillator Control Assembly .
The Oscillator Control Assembly uses the amplitude control
voltage to adjust the oscillator amplitude in the proper direc-
tion . When the calibrator output reaches the selected ampli-
tude, the do sense voltage (at the wideband rectifier output)
becomes balanced with the amplitude reference voltage, and
no error voltage i s produced . At thi s point, the Oscillator
Control Assembly ceases to alter Oscillator amplitude .
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The Oscillator Control Assembly controls oscillator
amplitude over α 12:1 range . Amplitude range se lection is
provided by the two selectable gain values of the Power
Amplifier and several sett ings of the attenuator. Frequency
and frequency range select ion are made by sw itching selec-
ted values of R andC within the Oscillator . In addition, all
front panel amplitude and frequency se lection switches
(except for the error measurement feature) can be dupli-
cated by α remote programming source when option -01 is
installed in the calibrator .

3-10.

	

FUNCTIONAL BLOCK DIAG RAM
D ESCR I PTION

3-11 . Oscillator
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The hea rt of the 5200Α is α double-integrator typ e,
RC oscillator contained in the Oscillator Assembly (Α10)
and shown in Figure 3-2. (Figure 3-2 is α block diagram of
the 5200Α which shows the fun ctional elements.) The
Oscil lator comprises α summing amplifier, α quadratu re amp-
lifier, an oscillator amplifier and the ir assoc iated resistors
and capacitors. The quadrature and oscillator amplifier s,
in conjunction with their frequency, se lect resistors and fre-
quency range select capacitors, form a pair of integrators,
each providing α phase shift of 90 degrees; or α total phase
shift of 180 degrees. The output of the oscillator ampli-
fier is fed back through α res istor (Rl) into the summing
amplifier, which pro vides an additional 180 degrees of
phase shift by means of signal inversion .

	

The res ult of
the combined phase shifts around the loop is approximate-
ly 360 degrees at all frequencies . As α result, the loop is
on the verge of sustaining oscillat ion at α frequency that
yields unity gain . I t needs only the parallel, e lectronically
controlled feedback paths on the Oscillator Control pcb to
bring the combined loop phase shifts to exact ly 360 de-
grees and thus sustain oscillation at the selected frequency .
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The oscillator frequency is controlled over α 12:1
range by switching values of the frequency select resistors
at the inputs of the quadrature and oscillator amplifiers.
The range of frequencies is controlled by the frequency
range select capacito rs (located on the oscillator control
assembly) whose values are switched in accordance with
the desired frequency range . The switching of the oscilla-
tor frequency select ιesistνι s ίs αιινιιιμ1 ί3ιιεd cntircly by

means of FET switch es, and the switching of the frequen-

cy range capacito rs is accomplished with reed re lays. Both
are con trolled by either the front panel switches or the R e-

mote Control Unit.
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Power Amplifier Assembly
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The Power Ampli fier accepts the 0.33 to 4.OV
rms output of the Oscillator and provides the gain neces-
sary to obtain attenuator inpu ts of 1.0 to 120V rms. The
Power Amplifier has two fixed gain settings of 3 and 30 ;
the latter is used only on the 100V range .
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As shown in Figure 3-2, the Oscillator output
signal is fed to the negative side of the Power Amplifier
inpu t stage, while the positive side is connected to the
output of α low-drift do amplifier. The purpose of the
low-drift do amplifi er is to compensate for any do offset
voltages developed within the Power Amplifier , which r e-
sult in an error at the output. Since the output is fed
back via Rl /R2 and R4 to the do amplifier , and the out-
put of the ampli fier feeds the positive side of the input
stage, any do voltage appearing at the Power Amplifier
outpu t is compensated for. That is, any er ror on the nega-
tive side of the input stage is matched on the positive side
by the do amplifier, resul ting in α net do error at the assem-
bly output of zero.
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The mid-stage ofthe Power Amplifier drops the do
operating point of the amplified oscillator ou tput to -190V
do and provides voltage gain . The output stage operates in
conjunction with α bootstrap amplifier to produce the 1-to-
120V rms output to the attenuatoτ . The fun ction of the
bootstra p amplifier is to eliminate the need to connect the
output stage directly across the +190-volt and -190-vol t
regulated supplies by allowing the stage to float between
these potentials. The low voltages produced by zener
diodes CR8 and CR9 provide the necessary collector vol-
tages for the output transistors, in place of the 190-volt
supplies .

318.

	

Attenuator Assembly
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Since the outputofthe Power Amplifier is always
greater than 1V rms, the Α to��afor is ne .eccarν in order to
obt '

	

.1 to 1000 mV
τms. Figure 3-2 shows that the Attenuator assembly inserts
α series of ratio transformers into the calibrator outpu t

when operated in the 1-mV , 10-mV, 100-mV and IV ranges .
pLa1~ αt;� ί� the 10-νnlt~~ η es, the rat io

trαηsf	e τs are bypassed . When operating in the 100V
range, the ροινείτ Δmη1 λ ο * }ιαε~f in

to 1π

	

20, V rm s,

depending upon the front panel amplitude se l ect ion . For
all other amplitude ranges, the Power Amplifier has α gain
of 3, resul ting in an Attenuator input of 1 to 12V rms.

5200Α
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Three ratio transformers are used to provide an
output for any of the four lower ranges that is flat over the
entire frequency range of the calibrator . The transformers
have α primary-to-(fu ll) secondary step-down rat io of 10:1,
to accommodate the 1Vrange . The secondary winding of
each transformer is also tapped to provide step-down ratios
of 100:1, 1000 :1 and 10,000:1 to accommodate the 100mV,
the 10mV and the 1mV ranges, respectively. Switching
with in the Attenuator selects the co rrect tap on the correct
transformer in accordance with the front panel amplitude
range selection, andconnects that tap to the calibrator ou t-
put.
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The Attenuator also provides the necessary divis ion
or attenuation of _t e sense inpu t signal . �
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AC-DC Converter Assembly

τ
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On the 1-, 10- and 100- millivolt ranges, sensing
is always internal and is derived from the rat io transformers
used in these ranges to step down the power amplifier out-
put to α level suitable for application to the AC-DC Conver-
ter. )3ίηεe the ratio transformers are fixed , the outputs

ch supply the sense signal are proportional to the amp
litude of the calibrator output, and are in the range of 0.1
ο 1 .2Vrms as required by the AC-DC Converter assembly.
External sensing cannot be provided in the three lowest
ranges due to the 0.1 to 1 .2V rms sense input requirement
of the AC-DC Converter assembly.
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The AC-DC Conve rte r produces an amplitude con-
trol voltage for use by the Oscillator Contro l assembly,
which is derived from the sense signal input and α selected
reference input. ( Τhe~~υ_t is produced αs α re-
sult of

	

ρanel.amnlitude seleεtiun,.andiS_lc~esc τibed ίιι
paragraph 3-34_.) As shown in Figure 3-2, the 0.1 to 1.2V
τms sense signal is fed to the buffer amplifier within the
AG DC Converter . The buffer amplifi er has α high impe-
λΘηηθ ;ητνιt to minimiτe TR λτηρ in the sense ]anck

	

The
outpu t of the buffer amplifier is fed to α wideband rectifier
for conversion to α proportional do value. The rectifi er is
αmulti-path operational am plifier which rolls off at 6 dB

pe r octave from 0.001 Hz to 150 MHz, and is equipped

with α pair of diodes in the feedback paths.

3-4

3-25 . The
variable τeference. .κοliage-kde).4τzoduce.d:bythe;Memaιce
asset in accordance with the front_panel amplitude se-
lection The recti fier output is of the opposite
polarity to the variable re ference, and when the two are
in the proper ratio to each other, the inpu t to the high-gain
integrator amplifi er is zero and the output is constarlL-ii.. .
either the do sense signal or the�χαziablιe,τeft~τe=οAeltW
changes value, the integrator amplffiaLmitput_=Lph~
,aοrιtrol vo ltage c αη es αςmτdίχι~za44heθ9eίΙ}eor
ontrol assembly +η tπ--τη,ad1ustL hP mnht ιλα @f the

Oscillator in

	

ed
AW&pnt . In thismanner, the servo act ion of the amplitude
control loop adjusts the Oscillator amplitude in response to
load changes and amplitude selection changes.

3-26 . The input to the integrator is also directly affected by
select ion of the amplitude least sign ificant digit. Front pan-
el (or remote) selection of the least significant ampli tude
digit adds or subtracts posi tive voltage to or from the inte-
grator input, resulting in an adju stment of amplitude con-
tro l voltage.

1α
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Oscillator Control Assembly

3-28 .
assembl
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As shown in Figure 3-2, the quadrature amplifier
output is fed from the Oscillator assembly to the y-input
of an analog multiplier (U3) contained in the Oscillator
Control assembly. The ouput of the multiplier is fed to
the input of the summing amplifier to control the oscilla-
tor ou tput amplitude in accordance with the x-input of the
multiplier. The χ-input of the multiplier (U3) is deriv ed
from the negat ive ampli tude control voltage (produced by
the AC-DC Converter) afte r comparison with the ρeak ou t-
put of the oscillator quadrature amplifier . The compar ison

of the quadrature amplifier output to the amplitude control
voltage creates α secondary control loop, and i s provided for

by α diode switch operated indirectly by the Oscillator ou t-

put signal.



3-30.

	

The Oscillator output signa l i s fed to α zero-cross-
ing detector . The zero-crossing detector operates to pro-
duce an output pulse whenever the Oscillator output passes
through zero while going from negat ive to positive (i. e.,
once each cycle). Since quadrature amplifier ou tput is 90
degrees out of phase with the oscillator output, the zero
crossing pulses close the diode switch for α brief period of
time when the quadrature ampli fier output is at its peak .
The quadrature amplifier output and the negative amplitude
control voltage (from the AC-DC Converte r) are both fed
to the input of α do amplifier precedingthe diode switch.
As α result, the diode switch supplies α signal to the succeed-
ing integrator whenever the peak quadrature amplifier ou t-
put is different from the negat ive amplitude contro l voltage.
The integrato r output is connected to the χ-inpu t of the ana-
log multiplier to control the amplitude of the oscillator
accordingly.
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The action of this secondary contro l loop is such
that any change in the amplitude cont rol voltage causes an
outpu t from the integrator next time the diode switch clos-
es . The integrator output causes the analog multiplier to
adju st the amplitude of the osci llator output in accordance
with the change in oscillator control voltage . This control
loop operates with in the previously described main contro l
loop which employs the sen se input and the AC-DC Conver-
ter assembly .
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The Oscillator Control assembly also provides for
the ph ase-lock feature of the cal ibrator . The external phase-
lock input is squared-up and applied to one input of α phase
detector. The second input of the phase detector is derived
from α one shot multivibrator triggered by the zero-crossing
detector. The one shot supplies α pulse to the phase detec-
tor which compares the phase relationship of the oscillator
outpu t and the externa l phase- lock reference signal. The
phase detector produces an output proportional to their
difference, which is summed with the other inpu ts to the
summing amplifier. The phase detector provides α slight ad-
justment of oscillator loop gain , and thus provides α small
amount of frequency control .
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The action of the phase-lock loop is such that any
phase difference between the Oscillator output andphase-
lock reference input results in α proportional phase detector

output. The output of the phase detector is summed with
the other Oscillator inpu ts, and adjusts the total Oscillator
feedback by an amount necessary to bring about syηεhτοη
1SΙΙ1 W llh LILC 1CIb1C11GG ρΙ LΆΚΟ 1VGh 111μU1.
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Reference Assembly
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The Reference Assembly receives the amplitude
selection informat ion (except for the least significant digit)

5200Α

from the fron t panel switches (or from the Remote Control
Unit) and generates α corresponding do reference voltage
used to control the calibrator output amplitude . The output
of the Reference assembly is referred to as the Variable Ref-
erence signal , and is fed to the AC-DCConverter where it is
compared with the rectified AC Sense signal to control the
Oscillator amplitude.
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To generate the Variable Reference signal , which
is proportional to the selected output amplitude, α 10-MHz
clock is employed to drive α digital counter. The counter
divides the clock s igna l by α factor of 1 .3 χ 105 , and all
counter outputs are fed (in parallel) to one set of inputs on
α digital comparator. The other set of inputs to the digital
comparatoτ is supplied by the front panel switches (or by
the Remote Control Unit). The comparatoτ accep ts both
sets of inpu ts, and when the counter reaches the same state
as selected on the fron t panel amplitude switches, produces
α "compare" output. The compare output pulse sets α
flip -flop which by means of FET switches, removes the out-
put of α 7-volt re ference supply from the input of α five-
pol e, active filter, and replaces it with α ground.
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When the counter reaches full count and wraps
around to zero, α pulse is fed into the c lear input of the flip -
flop . When the flip-flop is c leared, it changes state to open
the groundconnect ion and connect the 7-volt re ference
supply to the active filter. The result of the opening and
closing of th e fet switches is the generat ion of do pulses at

the active filter input. The duty cycle of the pulses is de-
termined by the timing of the compare signal , which is de-
termined by the setting of the front panel amplitude switch-
es. The active filter removes all ac components from this
pulse train, leaving α do average voltage proportional to the
pulse duty cycle. The averaged do voltage is applied to the
integrator within the AC-DC Converter.
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The Reference assemlby also provides the error
measurement feature. Errormeasurement is made by
slightly adju sting the 7-volt reference supply in either dir-
ection . Since the Variable Reference signal is derived from
the 7-volt supply, and also controls calibrator output amp-
litude, adjustment of the supply results in adjustment of
the calibrator output amplitude .
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CIRCUIT DESCRIPTION

3-40.

	

The following paragraphs present α circ uit de-
script ion of each pcb assembly within the 5200A. The
schematic diagrams referenced are located at the very back
oftho Μηηυω 1. without tho Ιηνοτtοτ λooombly" ( 02 option)_

the 5200Α interfaces wi th external equipment on α nega-
tive-active basis. That is, α contact closure to ground is
required to activate α given function. With the Inverter
Assembly installed, interfacing is on α positive-active basis
(open contacts act ivate fun ction) . In either case, the system



SUMM ING
AMPL

IN

0.33 ΤΟ 4V RMS

VOLTAGE
(NE GATI VE)

Α 7, POWER AMPLIF IER ASSV.

AMPL IT UDE
SELECTIO N

( L SDI

LOW-D R IFT
DC AMPL

R 35

R 37

R05

R 06

190'

Fo-,,

ΜΙ-sps
RE CTA

CR1

CR1



ILI FIER ASSY.

1 οον
RANG E Ο

A LL
OTHER
RANGES

NIPUT MID
RAGE	,~STAGE

~LLGEDRI FT
DC AMPL

190V DC

OUTPUT
STAGE

ΤΟ 12VRMS

AC SENSE (0.1 TO 12VRMS)

VARIABLE

REFERENCE

NOTES:

LOWEST 2 RANGESONLY

Figure 3-2 .

	

5200Α FUNCTIONALBLOCK DIAGRAM

OUTPUT HIGH
0.1 mV RMS TO 120VρΜ S

SENSE
HIGH

ERROR

CONTROL



of 1οδίc notation employed throughout the schematics is
the standard, positive-true notation . That, the more posi-
tive of the two voltage levels (α high) represents the truth of
the signal name, the less positive ( α low), the falseness of
that signal. Also, α bar over an expression represents the
word "not" placed before the expression (i.e ., UP = not
operate) .
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This system of positive-true logic notation is illus-
strated on the simplified schematic in Figure 3-3 . When the
MODE switch (S14) i s in the STDBY position, as shown,
the input line to inverter U2

will
be low. The name of the

signal on this line is OP (operate) . With the line low, this
expression (or signal name) i s false . Since the operate con-
dition is false, the OPER indicator should be off, and the
STDBY indicator should be lit . An inspection of the sche-
matic will show that this is the case . If switch S 14were set
to OPER, the STDBY indicator would to out, and the OPER
indicator would light . The OP line would then be high, and
the expression OP (operate) would be true . At this same
time, the output of U2 is low. Therefore, the expression
on that line

	

(not operate)would be false, implying that
the operate condition is true . Note that the signal name to
the right of jack J1 2H could just as well be STANDBY, since
"not operate" is the equivalent of "standby."
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Motherboard PCB Assembly, Α2
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This assembly interconnects the other pcb's of the
5200Α (dwg Νο . 5200Α-1010) . It is located across the

5176

Figure 3-3 . LOGIC SIG NA L

	

NOTATION
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Switch PCB Assembly, Α3

5200Α

front of the unit, just behind the Switch pcb assembly,
Α3 (see Figure 5-1) . The Motherboard assembly consists
of 8 female, 86-pin ; card-edge connectors and 83 indivi-
dual male connector pins all mounted on α pcb. The 8-card-
edge connectors mate with pcb's Α5 through Al 2 ; the 83
connector pins mate with corresponding receptacles on pcb
Α3 . The 83 individual pins are divided into 8 groups. let-
tered Α through F, Η , andΚ . Each pin is uniquely desig-
nated, starting at the top of each group with Ρ 1, suffixed
with the group letter, and proceeding consecutively to the
bottom . For example, the fifth pin from the top in group
Η is pin Ρ 5Η (mates with jack J5H on pcb A3) .
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The Switch pcb assembly, Α3, is located between
the front panel and the Motherboard assembly . (See Fig-
ure 5-1) . This pcb contains the switch decks and the light-
emitting diodes (LED's) for the front panel switches and
indicators, respectively . It also contains logic elements asso-
ciated with these switches and LEDs .
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(Refer to schematic diagram 5200Α-1011 .) When
do power comes on, the ON indicator by the POWER switch
will light . Until sufficiently charged, capacitor C1 will place
α low on pin 13 of U_2, initially placing the Mode flip-flop in
the Standby state (ΟΡ 1, or "not operate 1" will go high, or
true) . (Throughout the schematics, the numeral 1 following
an OP, an ΕΧΤ SEN, or α PHASE LOCK signal, denotes the
signal as originating in the 5200Α , while the numeral 2 de-
notes an external origin .) Should an overload occur, LIMIT
will go low at jack J12, lighting the OVERLOAD indicator.
CR43 and CR48 are connected as α wired OR circuit to
form the Interrupt Operate (ΙΝΤ OP) function . This circuit
acts to place the instrument into the STANDBY condition
at power-off and during frequency range switchng . U5 on
the Power Supply Mother PCB acts as α 30 second turn on
delay . The switch PCB input on J19H will be high for approx-
imately 30 seconds after power is applied . This signal is in-
verted by U3 and connected to the Interrupt Operate Line
by CR48 . U 10 and CR43 will activate the Interrupt Operate
line during frequency range switching . U8 stores the range
setting . U7 detects changes and triggers U10 . U8 i s then
reset by α pulse from U11 . Q18 on the Power Supply Mother

PCB acts as α power-off detector . The signal from Q18 is
connected to the Interrupt Operate line on the Mother PCB .
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The CONTROL switch , S15, se lects either local or
remote contro l for the 5200Α . When S15 is set to RΕΜ , pin

6 ofgate U2 goes high, disabling the MODE, the PHASE

3-9
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LOCK, and the SENSE switches . This high also turns off
transistor Q1, disabling the FREQUENCY decade switches
and the VOLTAGE (least significant digit) decade switch .
(The rest of the VOLTAGE decade switches are disabled by
using the low from switch S15 through jack J10C to inhibit
their signals at the RCU Gating circuits on the Reference
Supply Assembly, Al 2.) The high out of U2-6 is also ap-
plied to input D of bcd-to-decimal converters U4 and
U5. This causes outputs 0 through 7 to be held high, allow-
ing no decimal point LED to light . The high out of U2-6 i s
inverted to α low at pins 8, 4, and 10 of three U3 inverters .
The low out of pin 8 inhibits the three Ul and the three U6
gates, thus disabling the FREQUENCY RANGE -Hz and
the VOLTAGE RANGE switches, respectively . The low
out of pin 4 of U3 turns off transistor Q2, de-energizing
relay Κ 1, and thus disabling the VOLTAGE ERROR - %ο
switch . The low out of pin 10 of U3 turns on the REM in-
dicator and holds the Mode flip-flop in the Standby state .
All of the foregoing conditions will be true regardless of the
position of the CONTROL switch if an external program-
ming source has activated the Remote function . The CON-
TROL switch would be overridden by α low at jack JIC
(RCU REMOTE, or " not RCU remote", would be false) .
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When the 5200Α is in the Remote mode of control
(whether locally or remotely selected), and there are no
(other) external commands, the STDBY and the ΙΝΤ indi-
cators will be lit, and the ON indicator by the PHASE LOCK
switch will be out . Externally programmed commands may
alter any of these three conditions . An external contact clo-
sure to ground may be applied, by way of the Remote Con-
trol Unit ρcb, Al 1, to jack J3C . This would have the same
effect on the 5200Α as setting the PHASE LOCK switch to
ON when the CONTROL switch is set to LOCAL ; the phase
lock ON indicator would light, and the phase lock feature
would be activated (PHASE LOCK, at jack JIE, would be
false) . Similarly, α ground applied by way of Al 1 to pin
54 of connector Ρ30 (edge connector of pcb Α6) would
cause jack J11H to go high, having the same effect as set-
ting the SENSE switch to ΙΝΤ while in the Local modeof
control ; the ΙΝΤ indicator would go out and the ΕΧΤ indi-
cator would light . Again similarly, α ground applied by way
of Al Ι to pin 30 of connector Ρ30 would cause jack J 17Η
to go low, having the same effect as momentarily setting
the MODE switch to OPER while in the Local mode of

control ; the STDBY indicator would go out, the OPER in-
λicatnr ωηιι 1λ light, αηλ the 52ΛΛΑ ωπιι1d he placed into the
Operate mode . Note that the Mode flip-flop would be un-

affected, remaining locked in the Standby state by the low
state of pin U3-10. The output of this flip-flop is by-passed

by the external Operate command, which is applied to the

5200Α downstream of the flip-flop .

3-10
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When the CONTROL switch is set to LOCAL, and
jack J 1C is high (RCU REMOTE, or "not RCU remote", i s
true), pin 6 of gate U2 goes low. This low enables the
MODE, the PHASE LOCK, and the SENSE switches. I t also
turns on transistor Q1, enabling the FREQUENCY decade
switches and the least significant digit of the VOLTAGE de-
cade switches . (The rest of the VOLTAGE decade switches
are enabled by using the high from switch S15 through jack
J10C to enable their signals at the RCU gating circuits on
pcb Al2) . The low out of U2-6 applied to input D of U4
and of U5 enables them to output α unique low at outputs
0 through 7 in response to the inputs at Α through C, light-
ing the proper decimal point for the selected range . The
three U6 and three Ul gates that feed the Α through C inputs
of U4 and of U5, respectively, will be enabled by the high
out of pin 8 of U3 .

	

The high out of pin 4 of U3 will turn
on transistor Q2, which will energize relay Κ 1 to enable the
VOLTAGE ERROR - %ο switch, S8 . The high out of pin 10
of U3 will unlock the Mode flip-flop, allowing it to respond
to the MODE switch .
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Signals from the VOLTAGE RANGE switch are
routed to the Attenuator Assembly, Α6, by way of Jacks
J16H, J 14H, and J 15H. External voltage range signals exit
by the same jacks, after entering Α3 by way of J9C, J7C,
and J8C, respectively . Signals from the FREQUENCY
RANGE - Hz switch are also routed to Α6, by way ofjacks
J9H, J8H, and J13Η , and to the Oscillator Control Assem-
bly, Α9, by way ofjacks J4E, BE, and J2E . External fre-
quency range signals exit the same jacks, after entering Α3
by way ofjacks J5C, J4C, and J6C, respectively. (The
group Μjacks are not used.) Amplitude control signals
from VOLTAGE decade switches S1 through S5 are routed
by way of group Β jacks to the Reference Assembly Α12 ;
those from S6, by way of group F jacks to the AC-DC Con-
verter Assembly, Α9 . Frequency control signals are routed
by way of group C and Group D jacks to the Oscillator As-
sembly, Α 10. (The group L and group Μ jacks are not used.)
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Power Supply Assembly, Α5 (Α5Α1, Α5Α2,
and Α5Α3)

3-52 .

	

The Power Supply Assembly supplies all of the do
operating voltages for the rest of the 5200Α. It consists of
α Power Supply Motherboard assembly ; Α5, α Power Sup-
ply assembly ; Α5Α 1, α Power Supply Regulator assembly ;

Α5Α2, and α Power Supply Transformer assembly ; Α 5 Α3 .
Τ1,Ρ Ρηωει r Sπρρ1y Μntherhnarλ accemhly, Α 5, mates with
J20 on the 5200Α Motherboard assembly ; Α2 . The other
three power supply assemblies mate with connectors on Α5 .

All four of the foregoing assemblies are shown on α single

schematic diagram : (5200Α-1020) . The Power Supply As-

sembly is divided into four functional supplies, each having



special properties .

	

Of all the four supplies, one is outside
the guard, the other three, inside . Of the three inside the
guard, one is floated (referenced to the SENSE LO termi-
nal), one i s referenced to the OUTPUT LO terminal, and
the third provides two levels ofhigh voltage for the Power
Amplifier circuits .

3-53 .

	

The outside supply is so designated because it is
the only one of the four that i s outside the guard and is
used to supply circuits that are also outside . It i s located
on pcb ΑSΑ1(lower left corner of schematic). The output
voltages from this supply are identified by "(Ο)" following
the voltage ; such as +5V (Ο ). The letter "Ο" is also used to
distinguish the circuit return symbol for this supply from
that of the other supplies.

3-54.

	

The output voltages and circuit return symbol for
the floated supply (upper right corner of schematic) are
similarly identified with the letter "F" . This supply is ref-
erenced to the SENSE LO terminal and is used primarily
in circuits having to do with amplitude control (AC-DC Con-
verter and Reference Supply) . The floated supply occupies
part of pcb Α5Α2 .
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The other part of pcb Α5Α2 holds the supply (low-
er right corner of schematic), that i s referenced to the OUT-
PUT LO terminal . The voltages for this supply are identified
by the absence of any special marking, but the circuit re-
turn symbol is identified by the letter "L" . This supply pro-
vides the voltages for the bulk of the circuits inside the guard.
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The last of the four supplies (right center of sche-
matic) is located directly on pcb Α5, and provides the oper-
ating voltages for the output stage of the Power Amplifier,
Α7.

	

The +190V RAW and -190V RAW voltages are ac-
tually approximately +240V and -240V, respectively. They
are identified as 190V merely because they are the raw volt-
ages that are regulated to 190V on the Power Amplifier pcb .
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Attenuator Assem bly, Α6
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The Attenuator assembly has two main functions ;
to attenuate the output of the Power Amplifier assembly (Α7)
on the 1 V and the 1-, 10- and 100-mV ranges, and to provide
α proper level of AC Sense signal back to the AC-DC Conver-
ter assembly (Α8) . Both the output and the AC Sense signals
are routed within the assembly by means of relays . The τ e-
lays*are controlled by logic circuits that detect the various
combinations or se ιecteα voltage αηα τrequency ranges, αηα
Sense andMode commands. Table 3-1 lists the relay paths

for both types of signals during Operate mode for each com-

bination of voltage and frequency range . For internal sensing,

relay Κ3 on Switch PCB Assembly is included in the sense
path for the 1OOV, 1OV and 1V ranges .

5200Α
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The attenuation of the output signal is accomplished
by one of three precision, ratio transformers ; Τ 1, Τ2 or Τ3,
depending on the selected frequency range . (See schematic
diagram 5200Α-1030, sheet 1) . When either the ΙΟΟV or the
IOV range is selected, the output signal is applied directly to
the front and the rear attenuator output connectors by relay
Κ 1 (no attenuation takes place) . However, when the 1V
range or any of the three mV ranges are selected, relay Κ 1
is open, and relay Κ34 applies the output signal to one of the
three transformers by way of relay Κ4, Κ 5 or Κ6. The se-
lected frequency range determines which of the three relays
is closed (in addition to Κ34), and therefore, which of the
three transformers is used. (On the schematic diagram, all
relay contacts are marked with the conditions required to
close them For all other conditions, the contacts are open) .
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In order to provide the AC-DC Converter with the
same level of AC Sense signal (0.1 to 1.2V rms) no matter
what the selected voltage range, the Sense signal is attenuated
on the 100V and the IOV ranges, fed straight through on the
1V range, and taken directly from the secondary of the ap-
plicable transformer on all three mV ranges. The attenuation
on the IOOV range is accomplished by α resistor voltage di-
vider consisting of resistors R8, R9 and R10 . Resistor R9
is α potentiometer used for calibration purposes . Capacitor
C3 i s variable to provide calibration of the divider on the
1-MHz frequency range . On the 1OV range, the Sense signal
is attenuated by the primary of the applicable transformer.
The transformers are not being used for output signal at-
tenuation on the IOV range, so the primaries are used as
inductive voltage dividers. The Sense signal is applied to
the primary by section Α of relay KIO, K12 or K14, as
applicable, and the attenuated Sense signal is picked off by
section B of the relay .
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The foregoing is true only for the Operate mode.
When the MODE switch is set to STDBY, relays Κ 1 and Κ15
through Κ26 cannot be energized. (Refer to sheet 2 of
5200A.- 1030.) Whenever input D of decoder U10 is high,
as it is during Standby mode, outputs 0 through 7 are held
high. Logic signals F through Ν (outputs 0 through 7 inver-
ted) are held low, inhibiting the drive gates for Κ 1 and K1 5-
26 . Whichever of these relays are closed during Operate
mode, will open when the unit is placed into Standby mode,
thereby removing the output voltage from the OUTPUT ΗΙ
terminal(and the corresponding pin of the rear output con-
nector) .
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Also during the Standby mode, α substitute AC
Sense signal to the AC DC Converter is provided to main-

tain balance in the amplitude control loop . With the output

voltage removed from the output line, three can be no vol-

tage on the sense line, and the AC Sense signal must come
3-1 1
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Used only in conjunction with Mode/ 5205Α PowerAmplifier.

Internal sensingonly, on α// mV ranges, from secondary of xfmrs

by another route. (Refer to sheet 1 of 520ΟΑ-1030.) In
Standby mode, relaysΚ32 andΚ34 close regardless of the
position of the VOLTAGE RANGE switch . Also, depend-
ing on the pos it ion of the FREQUENCY RANGE-Hz switch
one of the following pairs of relays c loses : Κ4, Κ9 ; Κ5,.Κ11
or Κ6,Κ13. Thi s established α path for the output of the
Power Amplifier to be attenuated by factor of 10 (step-
down ratio of transformers, primary to full secondary)
and fed to the AC-DC Converter as the AC Sense s igna l .
The output of the Power Amplfifιer in Standby mode is
the same as it would be in Operate mode for any range
other than IOOV. The output range of the Power Ampli-
fier is controlled by α s igna l from pin 2 of U10 (sheet 2) .

Pin 2 of U 10 is held high in Standby mode, regardless of
the voltage range selected. Further, in Standby mode, pin
2ofNAND gate U17 goes low, inhibiting the selection of
external sen sing. The ΙΝΤ indicator will light, and the

ΕΧΤ indicator will be ou t, regardless of the posi t ion of the
SENSE switch.
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When α Model 5205Α Precision Power Amplifier is

used in conjunction with the 5200Α, its operat ion is con-

trolled through the 5200Α. When the 1000Vτange is se-

3 1 2

Table 3-1 . ATTENUATOR PCB, SIGNAL PATH SUMMARY

lected, and the 5200Α is placed into the Operate mod e,
pins 8, 10 and 12 of Ul 1 are all high . This causes pin 2
of U9 to go low, activating the 5205Α.

364.

	

Power Amplifier Assembly, Α7
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The function of the Power Amplifier assembly is to
amplify the output of the Oscillator assembly to α voltage
level adequate to feed the OUTPUT terminals on e ither the

100V or the IOVrange . (The vo ltage level obta ined for the

10Vrange is also obtained on the four lowest ranges, but at-

tenuated to the desired range by assembly Α6 .) The gain of
the Power Amplifier is fixed at 3 for all ranges excep t the
100V range. For the 100Vrange, the gain is fixed at 30

(Operate mode only; the gain reverts to 3 in Standby mode.)

Gain switching is accomplished by relays Κ1 and Κ2, (see

schematic diagram 5200Α-1040) The re lays are controlled

by α signal from the logic circuits of the Attenuator assem-
bly, αliμ1ίvα1 tv ρύι 29 οΣ card οοηηοοtοτ Ρ4Ο. Whοη tho

signal is low, Κ1 open s, and Κ2 closes . This alters the over-
all

and the input-stage feedback resistances, respectively,

and fixes the gain of the Power Amplifier at 30 . The only

time the signal or pin 29 is low is when both the 100V range

and the Operate mode are se lected.

RANGE
SIG

ΤΥΡΕ 100 Hz & 1 kHz 10 kHz & 100 kHz 1 MHz

0 Κ34 -+Κ3Α
1000V

S Ι Κ3Β-+ Κ32

0 K1
100V

S Ι (R9---o-) Κ27
=

Ο Ι Κ 1
10V

S Ι Κ8--+Κ10-Κ32 Κ8-Κl2--*Κ32 Ι Κ8--* Κ14--*Κ32

Ο ( Κ34-i Κ4-.Κ15--+Κ2 Κ34---ιΚ5--ιΚ 19-.Κ2 Ι Κ34-ωΚ6--"Κ23-.Κ2
1V

S Ι Κ8-- *Κ7-.Κ32

100 mV Κ 16 Κ20 Κ24

10 mV 0 Κ34-+Κ4-* Κ17 -οΚ2 Κ34--.Κ5 Κ21 -wΚ2 Κ34-+Κ6-* Κ25 1Κ2

1 mV Κ18 Κ22 Κ26

mV (all) St Κ9-+Κ32 Ι Κ11-Κ32 Κ13--+Κ32



3-66.

	

The inpu t stage of the Powe r Am plifier consists of

transistors Q1 through Q9 and their re lated components.
The input stage is α different ial, voltage-to-current amp lifier .
The positive (reference) input to th i s amplifier is the out-
put ο£ α low-drift do amplifier (Ul) . Amplifier Ul monitors
the feedback to the input stage from the output stage. Any
error in the do leve l of the output signal fed back to the
signal input (negat ive side) of the input stage, is detected
by Ul, which compensates by a ltering the do level of the
reference input (pos itive side) . Thi s cont rol loop locks the
output of the Power Amplifier to α do level of 0 vol ts, pre-
venting drift du ring operation. During calibration, this
output do level is set to zero, as required, by adju st ing po-
tentiometer R6.
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The mid-stage amplifier consists of tran sistors Q34
through Q37 and Q15, and their related components. The
midstage is α current-to-voltage amplifier . Transistors Q34
through Q37 provide current gain, while Q15, in α common-
base configuration , provides high voltage gain .

3-68 .

	

The output stage of the Power Amplifier consists
of transistors Q14, Q17, Q18 and Q20 through Q23 an d
their related componen ts. Th is stage is α complementary
emitter-follower bootstrap amplifier . Transistors Q21
andQ22, in Da rl ington configurations with Q17 and Q18,
respectively, provide on-off control for power transistors
Q20 and Q23, respectively . Transistors Q17 and Q18 are
driven by Q15 of the mid-stage amplifier. Transistor Q14,
together with current source diode CRl 7, provides the
potential differential for the bases of Q17 and Q18 that
is necessary for smooth transition of the output waveform
at the zero-crossing point. The bootstra p effect is pro vided
by zener diodes CR8 and CR9. These two diodesmaintain
αpotential difference of 20V (nominal) between the bases
of the power transisto rs (Q20, Q23) while those bases are
swinging through approximately 340V ac, peak-to-peak.

3-69 .

	

Transistor Q23, shown on the schemat ic as α single
transistor , is actually α multiple transistor assembly. The
transistors are α matched set, mak ing the assembly non-re-
pairable. Hence, it is treated as α singl e, re placeab le transi s-
tor.
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Operatingpower for the output stage is provided

by two voltage regulators supplied with raw voltage from
aec?mhly Δ5

	

Tha +19ΠV τeριι1αtοr consists of series-bass
tran s istors Q25 and Q26, control transistor Q28, and sen sing

divide r R48/R49 . The -190V regulator consists of series-

pass transistor s Q31 and Q32, differential control t ransistors

Q29 and Q30, and sensing divider R55/R53. The expression,

"+190V RAW" literallymean s, "the raw input voltage for

5200Α

the +190V regulator" ; the do value of that raw input vol-
tage is actually approximately +240V. Similarly, "-190V
RAW" is approximately -240V dc .
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Overload detection begins with trans istors Q24
and Q19. As current drawn from the -190V regulator,
through res isto r R61, increases, the current through Q19 in-
creases, decreasing current through Q24. This makes the
collector of Q24(-190V LIMIT) increasingly pos itive.
When -190V LIMIT becomes positive enough , with re-
spect to -190V REGULATED, transistors QI Ι will be
turned on. This will turn on Q12, which will turn on Q13.
Transistor Q13 will apply α low to pins 12 and 13 of NAND
gate U12, and pins 35 and 25 of connector Ρ40 will go high
and low, respectively . These two signals are used by assem-
bly Α8 to place the 5200Α into the Limitmode of opera-
tion. Also, the low at pin 25 is used to light the OVER-
LOAD indicator .

372.

	

AC-DC Converter Assembly, Α8
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The fun ction of the AC-DC Converter assembly is
to rectify the AC Sense signal, compare it to the Variable
Reference signal, and develop an Amplitude Control signa l
(erro r voltage) directly related to the comparison . The com-
parison takes place in α summing junction, at the input to α
do operational ampli fier (see schematic diagram 5200Α-
1050, sheet 1) . The summing junction is fed on one side by
the Variable Reference signal from the Reference assembly
(Α12) and on the other side by the p aralle l outpu ts of α
buffer amplifier and α rectifier amplifier. These latter two
outputs are derived from the AC Sen se signal from the
Attenuator assembly (Α6) .
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The output of the buffer amplifier is α sine wave,
equa l in amplitude, but 180 degrees out of phase to the in-
put signal (see Figure 3-4, Aand B). The buffer amplifier
output is fed to the summing junction through resistor R36,
and to the rect ifier amplifier . The output of the rectifier
amplifier is also α sin e-wave of equa l amplitude, shifted a-
nother 180 degrees. Only the negative half-cycles of this
output(C) are fed to the summ ingjunct ion, through diode
CR10 andresistor R37. The net result of these two signals
be ing mixed in the summing junction is α full-wave-rectified ,
pulsating do voltage (D). When the AC Sense signal and the
variable Reference s ignal are in the proper balance, that is,

when all of the curren t supplied to the summing junct ion

by the positiveVariable Reference voltage is drawn by the
ou tpu ts of the two amplifier, the summing junction poten-

tial will be at virtual circuit-common potential, (the pul-

sating do voltage will be cente red around zero volts) and no

error voltage will be developed at the converter output (pin

55 of Ρ50).

	

When more curr ent is drawn , or when less

3- 1 3
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current i s drawn, through R36 and R37 than is supplied by
R35, the difference i s supplied or drawn, respectively, through
α summing junction voltage divider (four series resistor pairs
in parallel : R48/R49, R51/R52, R54/R55 and R57/R58)
to circuit common. This alters the do potential of the sum-
ming junction, and an error voltage is produced at pin 55 .
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Also affecting the current supplied to the sumτning
junction, is α resistor-switching circuit (lower left quadrant
of the schematic) connected to the junction voltage divider.
The resistors (R47, R50, R53, and R56) are switched by
FET's into any of 10 possible combinations, corresponding
to the 10 positions of the rightmost VOLTAGE decade
switch (least significant digit). This resistor-switching cir-
cuit is connected between the junctions of the voltage divider
resistor pairs and +15V(F) dc . With the decade switch set to 0,
all four FET's are open, and no current is supplied by the cir-
cuit. As the switch is rotated from 1 to 9, current in digitally
increasing increments, is supplied . These amounts of current
are small but discrete (approximately 7μΑ on position 1
to approximately 70 μΑ on position 9), creating small im-
balances in the amplitude control loop that can only be
cancelled by small, corresponding increases in the output

voltage .

3-76.

	

The pulsating do signal at the summing junction is

applied to one side of an operational amplifier (Α8Α 1, pin 1)
This amplifier is referenced to circuit common through pin 2

and resistor R60. (Potentiometer R63 and the three asso-

ciated resistors R59, R61 and R62, provide α mean s of pre-

cise zero-adjusting during calibration .) The amplifier feeds

3- 1 4

Figu re 3-4 . AC SENSE SIGNAL PROCESSING

output transistor Q24 (an eτnί tte τ follower) . The pulsating
dc at the summing junction appears at the emitter of Q24,
but is filtered at the output by resistor R75 and an active
filter U2. Feedback for the operational amplifier is provided
by capacitor C25 on the 100 Hz range, and by C26 for the
other four ranges .
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Should an overload condition be detected, α Limit
signal and its complement would be generated on the Power
Amplifier assembly (Α7) and applied to the AC-DC Conver-
ter assembly (pins 18 and 12 of Ρ50 would go high and low,
respectively) . Relay Κ4 would open, removing the AC
Sense signal from the input of the buffer amplifier. Relay
Κ3 would close, replacing the AC Sense signal with the out-
put the oscillator amplifier (attenuated by divider R85-R86
to the approximate value of the normal AC Sense signal).
This is to maintain stability in the amplitude control loop
during overload conditions. It should be noted that voltage
is not removed from the OUTPUT ΗΙ terminal during α
limit (overload) condition, as it is during Standby mode .

3-78. Oscillator Control Assembly, Α9

3-19.

	

The Oscillator Control assembly has α number of
functions. The primary function of the assembly is to com-

pare the amplitude control voltage to the pos itiv e peaks of

the quadτature oscillator output and, as required, provide α

correcting input current for the summing amplifier. Second-



ary among the functions is the locking of the Oscillator fre-
quency to an externally supplied frequency when the Phase
Lock feature is on . (The external frequency must be within
2 percent ποniίηα1 of the 5200Α selected frequency for
phase lock to be achieved.) Other functions are : to translate
Frequency Range signals for Oscillator range control, to
amplify the output of the quadrature amplifier for applica-
tion to rear panel BNC connector J65, and to provide the
Counter output to rear panel BNC connector J66.

3-80.

	

Control of the Oscillator output amplitude starts
with detection of the positive slope zero crossings of the
oscillator amplifier output by amplifier Ul (sheet 2). The
output of U1 is used to trigger the timing one shots U2A
and U2B. The Q output of U2A i s used, in turn, to trigger
one shots Ul 1, U1 5A and U15B . The duration of each
one shot and the frequency ranges for which they are en-
abled are shown in Table 3-2 . (The enabling signals come
from IC gate pack U4 on sheet 1 .) The Q output of the five
one shots are connected to the switch driver circuit (Q9
through Q11) through an AND gate consisting of diodes
CR16, CR17, CR64, CR65 and CR67. This AND gate is
used to perform the OR function for low inputs) . The
switch driver circuit will be controlled by the longest-dura-
tion pulse applied to the gate . While the input i s low, the
switch driver will "close" the diode switch, consisting of
diodes CR9 through CR12. During this time, the output
of the do amplfiier, which is fed by the Amplitude Control
voltage from Α8, i s connected to the input of the integra-
tor . The integrator in turn feeds the +χ input of multiplier
U3. The +y input i s being fed by the output of the Quadra-
ture amplifier from pcb Α8 . If the positive peaks of the
quadrature amplifier and the Amplitude Control voltage
are not in balance, U3 will provide α correcting input cur-
rent to the summing amplifier on pcb Α8 .
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In order for the integrator to operate properly over
the entire bandwidth of the 5200Α, external RC feedback
paths are switched in and out, depending on the frequency
range selected. The switching i s performed by FET's Q29-
31 and Q4 . These FET's are controlled by BCD-to-decimal
converter U5 (sheet 1) through drive transistors Q1416,
and Q25 .

3-82.

	

The high-frequency roll off compensator (sheet 2)
slightly increases overall Oscillator gain at high frequencies
to compensate for intrin sic defici encies in the three ampli fie r
stages of the Oscill ator . It acts as an electronically variable τe-
αία !οτ ίιι ρ"ω11 ο 1 ~3th %οά1bοο1τ τοοιοtοr RI οιι the Οοοί11ω+οτ

pcb .

3-83 .

	

Phase locking starts when an external frequency is
squared, by amplifier U7 (sheet 3) and applied to phase de-

tector U6. Zero-Crossing pulses from the tinning one-shots

ΝΟΤΕ!

The quadrature output has α minimum im-
ριαΤααα ,o σ sρecifzcα ti οαα of3 hΣδ ί~rreforc,
Lead length fromJ65 to external equipment
becomes critical at the higher frequenc ies.

At 1 MHz, the dstrίbuted capacity along α

coaxial lead greater than 1 food in length,
could overload the quadrature output.

5200Α

are also applied to U6 . The phase and frequency differences
are detected by U6, which applies α correspondingly offset
ac signal to be applied to amplifier U8. The output of U8
feeds the -y input of multiplier U9 ; the +χ input is fed by
the output of the oscillator amplifier, on pcb Α8 . The amp-
lified offset signal will upset the balance between the -y
and the +χ inputs, and U9 will apply α correcting input cur-
rent to the summing amplifier on pcb Α8 . This is, of course,
provided that the PHASE LOCK switch is set to ON, ener-
gizing relay Κ5 . When the phase and the frequency of the
Oscillator, represented by the Zero-Crossing pulses, are the
same as those of the external frequency, no offset will be
introduced to the input of U8, and no correcting input cur-
rent will be supplied to the summing amplfier .
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In order for amplifier U8 to operate properly over
the entire bandwidth of the 5200Α , external RC feedback
paths are switched in and out, depending on the frequency
range selected. The switching is performed by FET's Q20-
23) . These FET's are also controlled by BCD-to-decimal
converter U5 (sheet 1) through drive transistors Q14-16 and
Q25, as are the FET switches for the amplitude control cir-
cuit integrator .
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The frequency range of the Oscillator assembly is
determined by the selection of feedback capacitors for the
quadrature and the oscillator amplifiers . The capacitors for
the three lower ranges are located here on the Oscillator
Control assembly (sheet 1) . The relays that switch the ca-
pacitors in and out of the oscillator circuits are controlled
by the same circuit that controls the selection of feedback
capacitors for amplifier U8 in the phase-lock circuit . Relays
Κ 1, Κ2 and Κ3, normally open, close for the 100-Hz, 1-kHz
and 10-kHz ranges, respectively. Feedback capacitors for
the two higher frequency ranges are located on the Oscilla-
tor pcb .
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Rear panel BNC connector J65 (QUADRATURE
OUT) is fed by amplifier U14 (sheet 1) . Amplifier U14
is fed by the quadrature amplifier (Α10Α2) and has α gain
of 3 . The output of U14 is α sine wave with an amplitude
of 1V to 12V τms, depending on the setting of the VOL
TAGE decade switches, no matter which voltage range is
selected.

3- 1 5
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Rear panel BNC connector J66 (COUNTER OUT)
is fed by pin 6 of gate U13 (sheet 2) . This signal is the com-
plement of the longest of the three negative-going pulses ap-
plied to U13 from the timing one shot circuit.

3-88.

	

Oscillator Assembly, Α10

3-89 .

	

The function of the Oscillator assembly is to pro-
vide α sine wave, 0.3Vto 4.OV rms in amplitude and from
10 Hz to 1 .2 MHz in frequency, to the input of the Power
Amplifier assembly, Α7 .

3-90.

	

The Oscillator i s the double-integrator type. (Refer
to schematic diagram 5200Α-1070.) Each of the two inte-
grators (Α2 and Α3) has five separate capacitive feedback
paths (two on this pcb, three on the Α9 pcb) that can be
switched in and out of the circuit to change the frequency
range of the oscillator . The switching is by means of relays,
which are operator-controlled by means of the FREQUENCY
RANGE-Hz switch . Table 3-2 shows the relay configuration
for each selected frequency . For α11 four relays, section Α
applies to the quadrature amplifier; section Β , to the oscil-
lator amplifier . Relay Α 1οΚ 1 is held closed on all ranges
except 1 MHz. The extra capacitance it provides on the
three lower ranges offsets the slight isolation of the range-
select capacitors on the Α9 pcb caused by the distributed
inductance of the traces to those capacitors.

C = Closed ; Ο = Open
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The frequency of the Oscillator, within the selected
range, is determined by the net value of resistance between
amplifier stages. There are 16 separate resistor paths between
amplifiers Α 1 and Α2 and an identical circuit between amp-
lifiers Α2 andΑ3 . These resistor paths are switched in and
out of the'Oscillator circuits by FET's Q18 through Q49 .
The FET's are driven by 16 drive transistors (Q1 through
Q17 ; Q4 not used) in response to the FREQUENCY decade
switches . Each drive transistor drives two FΕΤ 's, one tiom
each interstage resistor circuit . Each group of four drive

transistors and their associated FET's translates the position

of one of the four FREQUENCY decade switches on an

8-4-2-1, binary code basis .
3- Ι6

Table 3-2 . FREQUENCY RANG E RELAYS
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Reference Assembly, Α12

3-93 .

	

The function of the Reference assembly i s to pro-
vide α Variable Reference voltage, proportional to the set-
tings of the VOLTAGE decade switches, for use by the AC-
DC Converter for amplitude control . This Variable Refer-
ence voltage is the positive do output of α five-pole active
filter. The input to the filter is alternately switched back
and forth from circuit common to +7V dc . The duty cycle
of the +7V portion of the filter input is controlled by the
selected-amplitude information from the VOLTAGE de-
cade switches (or from the RCU, as applicable) .
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The selected-amplitude information is applied to
the RCU gating circuits (see schematic diagram 5200Α -
1090, sheet 2) . The signal on pin 53 of Ρ9π determines
which set οjamnl ιde ίηfQrιηα οιιί&εαtedΑα the com--t_
ρaxLtξ
ΜΙ.ΤΑGΕ
RCU is~d.
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The other side of the comparator is fed by α coun-
ter that i s driven by α 10-ΜΗz clock . Every 13 ms, the
counter increments from 00000 to 130000 .

	

The most
significant digit (U16) of the counter i s monitored by α
ΝΑΝD gate . When U16 reaches 13 (full count), normally
high pin 6 of gate U18 goes low. This low clears U16 and
pin 6 reverts to α high. This short-duration low from pin
6 pulses transformer Τ2 .
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The other side of Τ2 is fed by pin 8 of NAND gate
U18 . This gate monitors the output of the comparator . As
the counter increments, there will be α 0.1-μs period of
time (somewhere from 10000 to 119999, inclusive) when
the counter output is exactly the same as the selected-amp-
litude information . . During that period of time the outputs
of all the comparator gates will be high, and normally high
ρίη 8 of U18 will go 1οω . This 0.1 -μ s 1οω from pin 8 pulses
Τ2 in the opposite direction as pin 6 .
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The two opposite-polarity pulses to T2, the first
when α compare is reached ; the second when full count i s
reached, are fed to α flip-flop inside the guard (see sheet 1).
The flip-flop drived FET's Q9 and Q11, which control the
input to the five-pole filter. From α Full Count pulse to the
following Compare pulse, Q9 i s on, Q 11 is off, and +7V do
is applied to the filter. From the Compare pulse to the fol-

lowing Full Count pulse, Q9 is off, Q11 is on, and circuit
common [ 15 ν (Σα.) Return 1 is αρριι eα to the τuter.

	

ι ne re-
sulting output of the filter is α positive do voltage proportion-

al to the settings of the VOLTAGE decade switches (except

for the rightmost switch), or to the remotely supplied amp-

litude control inputs, as applicable .

RELAY

RAN G E Α9Κ 1 Α9Κ2 Α9Κ3 Α10Κ 1

100 H z C Ο Ο C

1 kH z Ο C Ο C

10 kH z Ο 0 C C

100 kH z Ο Ο Ο C

1 MHz Ο Ο Ο Ο



4-1 . INTRODUCTION
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This sect ion contains information on General Main-
tenance, αPerformance Ver ification test, α Calibrat ion pro-
cedure and Troubleshooting information. The calibrat ion
procedure should be performed on α period ic basis (90 days)
to detect the need for and to make required adjustments. The
performance verificat ion test can be used upon receipt of the
5200Α and any other time desired to ver ifythe correct
operat ion of the equipment. The troubleshooting procedures
will aid in the isolat ion of α fault to αpart icular pcb assembly
and fu rther, to α circuit or particular section of the pcb.

4-3 .

	

SERVIC E INFORMATION

44.

	

Each instrument that ismanufactured by the John
Fluke Mfg. Co ., Inc. is warranted for α period of one year
upon delivery to the original purchaser. The WARRANTY
is located at the front of the manual .

4-5.

	

Factory authorized calibrat ion and service for each
Fluke product is available at various wo rld-wide locations.
Α complete li st of domestic service centers is located at the
front of this manual. Shipp ing information i s given in
Sect ion 2. If requested, an estimate will be provided to the
customer before any repair work is begun on in struments
that are beyond the wa rranty period.

46.

	

GENERAL M AI NTENANC E

4-8 .

	

P eriod ically ( at least every 90 days) clean the
5200Α to remove du st, grease and other contaminants using
the following procedure :

Section 4

Maintenance

α.

	

Insure power is removed from the 5200Α.

b.

	

Remove the top andbottom covers and the interna l
top covers from the power supply and in stru-
ment compartments .

c.

	

Remove the air filter from the rear of the fan com-
partment. Clean the filter using either low pressure
clean dry air or α water and mild detergent solution .

d.

	

Clean the interior of the 5200Α using low-pressure
clean dry air or α vacuum cleaner .

e.

	

If required, clean the pcb assemblies by spraying
them with anhydrous ethyl alcohol to loosen the
dirt and then remove it with low pressure clean
dry air. Allow at least six hou rs for drying time
before reapplying power to the 5200Α.

f.

	

Clean the front pane l and exterior surfaces with
anhydrous ethyl alcohol or α soft cloth dampened
with α m ild solution of detergent and water.
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Fuse Replacement

4-10.

	

Listed be low are the correct replacements for the
Lin e Power Fuses. U se only the correct rating as α re placement,
dependent upon the supply voltage :

α.

	

Line voltage 100 or 115 vo lts - MDX 11h amp

b.

	

Line vo ltage 200 or 230 vo lts - MDX 3/4 amp

411 .

	

Line Voltage Selection

4-12 .

	

The 5200Α can operate from any one of four
possib le lin e voltages. Selection between 100, 115, 200, or



5200Α

230 is performed by α combination of switch settings which

maybe changed locally if required. The switchesmay be set
to the desired configuration using the procedure given in
Section 2 under theheading of InputPower .

CAUTION

Voltages of ±300 vo l ts are present within the
instrument (Power Supply, Power Amp and
Front Motherboard) for up to two m inutes
after power is removed from the system .
Extreme caution should be exercised any
time that the inner covers are removed from
the instrument for servicing .

4-13.

	

Lamp Replacement

414.

	

The indicators on the 5200Α are Light Emitt ing
Diodes (LEDs) . If replacement is required, use the following
procedure :

α .

	

Insure power is removed from the 5200Α.

b.

	

Remove the VERNIER control knob.

ε .

	

Remove, if installed, the shortinglinks on the front
output terminals.

d.

	

Remove the top and bottom cove rs.

e.

	

Remove the five screws under the side decals that
secure the front handles and front panel to the
mainframe.

f.

	

The front panel isnow free to be moved away from
the sw itch panel for access to the ZEDS. The front
panel may be removed entirely if desired by removing
the wires from the pcb that bring the line vo ltage to

the power switch .

9. Remove the LEDs requiring replacement from the
extension sockets and re place.

h.

	

After replacement reassemble the 5200A in reverse
order.

415.

	

Access to the Mainf rame PCB Assemblies

4-16 .

	

Use the following procedure to gain access to the pcbs:

(Location of the individual pcbs within the instrument com-

partment is illustrated in Figure 4-1 .)

α.

	

Insure power is removed from the 5200A.

b.

	

Remove the top outer and inner covers from the
instrument.

4-2

ε.

	

The desired pcb maybe removed by grasping the

color-coded retainers andgent ly rocking the pcb
while moving it to the rear . Once the pcb is free
from the motherboard lift it out of the in strument
compartment. Both the pcb and its location in
the motherboard are color-coded for ease in r e-
moval and replacement. Some pcbs have conhex
cable connectors which mu st be removed prior
to lifting the board free from the motherboard.

d.

	

The two top inner covershave labe led adju stment
ports to facil itate the calibration procedure. All
calibration points but two power supply adju stmen ts
can be reached through these ports. For troubl e-
shooting the boards are removed from the mother-
board and installed on an opt ional extender board.
(Α4)

e.

	

Reverse theprocedure to replace the boards.

417.

	

Power Supply Motherboard Removal

418.

	

To service the Power Supply Motherboard and its
unregulated voltage components u se the followingprocedure:

α.

	

Insure power has been d isconnected from the 5200Α
for at least two minutes.

b.

	

Remove the top oute r and inn er covers from the
instrument.

ε.

	

Remove the Attenuator pcb from the in strum ent.

d.

	

Remove the two small power supply pcbs from the
power supplymotherboard with α gent le rocking
motion and movement to the right.

e.

	

Disconnect the Lin e Power plug from the Power
Supply Transformer board located on the top edge
of the pcb at the rear of the Power Supply com-

partment.

f.

	

Remove the three hold down screws that connect
the Power Supply Motherboard bulkhead to the
bottom inner cove r .

9- Carefully move the power supply motherboardbulk-
head with the tran sformer pcb stil l attached to the rear
with α gentle rocking motion . Once free,move the
front of the bulkhead toward the right side and forward
to remove the bulkhead and pcbs from the power supply
compartment .

h.

	

Reverse the procedure to replace the boards.
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419.

	

Front Motherboard Removal

4-20.

	

The front motherboardmay be removed u sing the

following procedure after all of the mainframe pcbs and the
power supply pcbs have been removed.

α .

	

Set theopened 5200Α upr ight with the Front
Panel down .

b.

	

Remove the screws that fasten the motherboard
to the mainframe.

ε .

	

Carefully lift the motherboard away from themain-
frame.

CAUTION

Long pins extend from the motherboard through
the mainframeand connect to the Switch pcb
assembly. Care must be used to insure that none
of these pins are bent or broken wh ile handling
this pcb.

d.

	

Reverse the procedure to replace the motherboard.

4-21 .

	

Access to the Switch PCB Assembly

422.

	

Use the following procedure for access to the sw itch
pcb assembly.

α .

	

Insure power is removed from the 5200Α.

b.

	

Remove the VERNIER control knob.

ε .

	

Remove, if installed, the shorting links on the
front output terminals.

d.

	

Remove the top andbottom covers.

e.

	

Remove the five screws under the side decals that

secure the fronthandles to the front panel .

f.

	

Move the front panel away to gain access to the
μυωει sωί lιίι μιL αιιιj (ίίκ.νιιιιιU t1 ι %. μνωcι ω irca
from it.

9. Remove the hardware holding the four metal covers
in place for access to the switches and the switch
assembly pcb .

h.

	

Remove the seven screws connecting thepcb to the
mainframe and carefully remove the pcb for access

to the rea r of the switch assembly pcb .

4-4

i.

	

Reverse the procedure to re place the switch assembly
pcb.

4-24 . Introduction

CAUTION

Long pins connect theswitch assembly pcb to
the motherboard through themainframe. Care
mu st be used to insure that none of thesepins
are bent or broken while handling th is pcb.

4-23 .

	

PERFORMANCE VERI FICATION CHECKS

4-25 .

	

The following paragraphs contain αperformance
verification procedure. These tests may be used as an
acceptance test upon original receipt of the equipmen t, to
verify calibration at any time prior to α scheduled calibra-
t ion cycle or as an aid in troubleshooting.

4-26 .

	

The test equipment required for the performance test
is listed in Table 4-1 . If the recommended equipment is not
available replacements with equivelant specifications may be

used .

4-27 .

	

In addition to the test equipment recommended in
Table 4-1, several accessory items are required to calibrate
and service the 5200Α. With the exception of the extender
board, these are common items which may be easily ob-

tained or fabricated locally. These accessory items are listed
in Tab le 4-2 .

Table 4-1 . TEST EQUI PMENT

TEST EQUIPMENT
RECOMMEN DED

MOD EL

Digital Voltmeter F lu ke Model 8600Α
Thermal Transfer Standard Flu ke Model 540Β
DC Voltage Calibrator F lu ke Model 343Α
RMS Differential Voltmeter Flu ke Model 931 Β
Differential AC-DC Volt- F lu ke Model 887Α

meter
Test Oscillator General Rad io Mod el

1310Α or Fluke Mod el
5200Α

Phase Meter Wiltron Model 351 or
355

Wave Analyzer Hewlett-Packard
Model 310Α

Frequency Counters Fluke Mod el 1900Α

Oscillosco pe (with sen - Tektronix Model 7603

sitive differential (with model 7Α22 ver-

plug-in) tical plug-in)
Autotransformer Variac
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Equipment Set-Up

4-29 .

	

Perform the following procedure prior to beginning
any operation. The equipment shouldhave αwarm-up period
of at least onehour prior to perform ingany test .

α.

	

Insure that power is applied to the 5200Α andthe
POWER switch is ON.

b.

	

Set the MODE switch to STDBY.

c.

	

Set the CONTROL switch to LOCAL .

d.

	

Set the PHASE LOCK switch to OFF.

e.

	

Set the SENSE switch to ΕΧΤ.

f.

	

Set theVOLTAGE ERROR-%ο switch to OFF .

9. Verify that only those indicators selected by the
listed switchsettings, plus the decimal indicators

applicable for the voltage and frequency ranges
selected are illuminated.

All
othe r indicators, in-

cluding OVERLOAD , shouldbe extinguished.

Table 4-2. TEST ACCESSOR I ES

4-30.

	

Output Accuracy Test - Voltage Ranges

5200Α

4-31 .

	

The output accuracy test may be performed by
e ither of two differentmethods. The f irst and preferred
method uses the thermal transfer method (Fluke Model
540Β). The Α55 Thermal Converters may also be used with
theansfer standard for increased accuracy if availab le.
The second method requ ires αCertified AC Differential
Voltmeter (Fluke Model 93 113) to perform the test .

4-32 .

	

THERMAL TRANSFER METHOD

4-33 .

	

Use the followingprocedure to perform theoutput
accuracy test by the thermal tran sfer method . Connect the
equipment as shown in Figure 4-2 to perform the test .

α.

	

Insure the equipment set-up procedure in paragraph
4-28 has been performed.

b.

	

Select the desired output vo ltage and frequency from

the 5200Α . Suggeste d , representative voltage and
frequency combinations are given in Table 4-3.

4-5

ACCESSORY USE

Extender Board Used to gain access to pcb during troubleshooting . Available from John Fl uke
Mfg . Co ., Inc. Request 5200Α-7015Κ Extender Board Kit .

Coax Extension Cables (2 ea .) Part of Extender Board Kit or can be fabricated from RG 187A/U, RG 188Α/U
or equivalent . M ake approximately 18 inches long with α conhex male connector
on one end and α female con nector on the other. Used when pcb are on the ex-
tender board .

Coax Test Cables (2 ea .) Fab ricate from RG 58U or coax cable with α similar capacity per foot rating.
Each cable should be 12 inches long with α BNC male connector on one end
and α GR double banana plug on the other . These cables and α BNC "Τ" are
used for voltage accuracy verification and calibration .

Grounding Leads (2 ea .) Standard leads with insulated alligator clips at each end . Used for proper
gro unding during accuracy measurements.

Twisted Pai r Cable Fabricate from twisted pair with foil or simila r sh ielding. The cable should be
approximately three feet long . It should have two BNC male connectors on one
end with the shield connected to the BNC shell. The other end should have
th e pair connected to the GR double banana and the sh ield connected to α GR
single banana plug . This cable is used fo r verification and calibration of the
millivolt levels .

Loads Loads with the following values are requi red to check load regulation at various
levels . Placing each load across α GR double banana plug facilitates their use .

0 ohms (short) 20 oh ms/1 watt 50 ohms/2 watts
200 ohms/2 watts 2Κ ohms/10 watts 593PF/100 volts

Accessories Standard ad apters, connectors and cables as requ ired .
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DC VOLTAGE CAL I BRATOR (343Α)

12"

12" cable detail

F igure 4-2. OUTPUT ACCUR ACY TEST EQU I PM ENT CONF IG UR ATIO N

Table 4-3 . OUTPUT VOLTAGE ACCURACY TEST TO LERANCES

* These points are adjusted during the cali bration proced ure.

CAUTION

Ensure that the selected 5200Α output vo ltage and
the voltage rating of the thermal transfer standard
are the same before con tinuing.

ε.

	

Set the MODE switch to OPER.

d.

	

Perform the transfer measuremen ts . Refer to the

transfer standard instruction manual for the pro-
cedure for prec ision ac/dc transfermeasurements.

e.

	

Repeat step d for each desired vo ltage and frequency
combination .
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CERTIFIED AC DIFFERENTIAL VOLTMETER
METHOD

4-35 .

	

Thismethod requires ce rtifying an AC Differential
Voltmeter, such as the Fluke Model 931Β, at the desired
voltage/frequency settings and using it as α Transfer Standard.

4-6

Care mu st be taken that the 93 113 is cycled through ce rtifica-
t ion often enough to verify its stab ili ty and repeatability . Use
the following procedure to perform the Output Accuracy Test :

α .

	

Connect the equipment as shown in Figure 4-3 .

b .

	

Insure the equipment set-up procedure in paragraph
4-28 has been performed .

c.

	

Select the desired outpu t vo ltage and frequency from
the 5200Α. Suggested representative vo ltage and
frequency combin at ions are given in Tabe14-3.

d.

	

Set the MODE switch to OPER.

e.

	

Perform themeasurements using the AC Differen-
tial Voltmeter .

f.

	

Repeat step e for each desired vo ltage and frequency
combination .

VOLTS/RANGE

FREQ/RANGΕ 1/1 1/10 10/10 100/100

1 kHz/l kHz ±0.02%ο ±0.04%* ±0.02%* ±0.02%ο*

20 kHz/100 kH z ±0.02% ±0.04% ±0.02% ±0.02%

100 kHz/100 kH z ±0.05ο/ο ±0 . 10% ±0.05ο/ο ±0.05%ο
1 ΜΗτ/1 MHz ±0.33%* ±0.66%ο* ±0.33% NOT ALLOWED
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4-36.

	

Output Accuracy Test - Mill ivolt .Ranges

4-37 .

	

The 5200Αmillivolt accuracy depends primarily
on the linearity of the control loop andthe ratio accuracy of
the attenuator transformers. The control loop linearity is
calibrated at full scale and one-tenth of full scale in the IOV
mode of operation . The source control loop levels are
maintained even in the m illivolt range of operation , there-
fore the millivolt output depends primarily on the accuracy
of the attenuator transformers and their re lated circuitry.
To test and verify these vo ltages care is required to insure
that ground, guard, shield, thermal, and line re lated currents
are not present, and th at external rf radiations do not enter
into the measurement signal leve l .

4-38 .

	

The basic method used to verify the millivolt levels
is to rat io-down from ten -percent of full-scale on one range
to full scale on the next lower range . Voltage accuracy is
then the algebraic sum of all errors noted up to that measure-
ment level. The following procedure is recommended for use,
and if followed closely, wi ll yie ld measurements that are sub-
stantially correct. It is recommended that the frequencies
used be selected according to the normal applicat ion of the
instrument. If certification with traceabi lity to NBS is re-
quired contact one of the John Fluke Technical Service
Centers.

4-39 .

	

Use the following procedure to perform themill i-
volt output accuracy test . (Use the specificat ions listed in
Table 4-4 and connect the equipment as shown in Figure 4-3 .)

α.

	

Insure the equipment set-up procedure in paragraph
4-28 has been per formed.

b.

	

Set the 5200Α output to 100 mV (0 .1 volt) on the

1 vo lt range . Set the frequency range for the de-

sired frequency (typically 1 kHz, 10 kHz, 100 kHz,
1 MHz, etc.) .

ε.

	

Set the MODE switch to OPER.

5200Α

d.

	

Vary the ac different ial vo ltmeter (931Β) d ial set-
tings to obtain αnull ±0.01%ο . Record the meter
reading.

	

Do not change the settingof the 931Β
while the equipment remains in this configuration.

e.

	

Setthe 5200Α output to 100 mV on the 100 mV
range . Remove the 12-inch coaxial cable from the
SENSE terminals of the 5200Α and ac differential
voltmeter .

8-

J_

ΝΟΤΕ!

Internal sensing is automatic on the 5200Αmilli-
volt ranges.

f.

	

Algebriacally add the 931Β meter reading and the
one obtained in step d and record the result. The
result should not be greater than the figure listed
for the vo ltage/frequency selected in Table 4-4.

Connect the equipment as shown in Figure 4-4 for
the remainderof the test .

h.

	

Set the 5200Α output to 10mV on the 100 mV
range .

i.

	

Adjust the ac differentia l voltmeter (93 IB) and
oscilloscope differential amplifier (7Α22) gain for
α 1 vo lt rms null . Record themeter reading. Do
not change the test equipment settings un til the
10 mV readings are complete.

Set the 5200Αoutput to 10 mV on the 10 mV
range.

k.

	

Record the difference between the nu ll meter read-

ing and the read ing obtained in step i . Algebriacally
4-7



5200Α

5200Α

GUARD

Shielded Twisted Pair

Sh ielded Twisted Pair Cable Detail

Clip Leads

BNC

Oscilloscope and AC
Differential Voltmeter should
be isolated from the power line
ground .

4-9

Table 4-4. M I LL I VOLT RANGES OUTPUT ACCURACY TESTS TO LERANCES

Figure 4-4 . OUTPUT ACCURACY M I LL IVOLT CONF IGURATION

add the difference and the reading in step f and

	

1.

	

Set the 5ΖΟΟΑ output to 1 mV on the 10 mV range .

record the result. It should not be greater than the

figure listed for the vo ltage/frequency selected in

	

m.

	

Adjust the ac differential voltmeter (931Β) and

Table 4-4.

	

oscilloscope differential amplifier (7Α22) gain for α

5/76

10Ητ - 30Ητ
(0.1% + 10 uV)

30Ητ - 2OkH z
(0.020/a + 10 uV)

20kH z-100kHz
(0.05% + 20 uV)

O.1 MHz-1 .OMH z
(0.33°/. + 30uV)

Difference = Α
100mV/1 V range

±0.11Wο +0.03% ±0.07% +0.36%-compared to _

100mV/100mV range

Difference + Α = Β
10mV/100mV range +ρ.2% ±0.12% ±0.25% ±0.63%
compared to
10mV/10mV range

Difference + Β = C
1 mV/10mV range

±1 .1°%ο ±1 .02°%ο ±2.05% ±3.33/ο°
compared to
1 mV/1 mV range

An algebriac total must be calculated to verify the 10mV and 1 mV levels. Add the differe nce noted in the 100mV com-

parison to thedifference noted in the 10mV comparison fo r α 10mV verification total. Further, add this 10mV verifica-

tion total to the 1mV comparison difference fo r α 1mV verification total . If the algebriac totals for each millivolt level

is significantly below the specification levels in this table the small error in linearity from full scale to tenth scale may be
ignored .

OSCI LLOSCOPE

MAI NFRAME

AC DI FFERENTIAL VOLTMETER

931 Β*

Η
Ψ

0. (A 7Α22Η

Ό
Ζ
Η Plug-in
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ΟHI omwn

OLD :π Output
COAX



η .

ο .

α .

c .

1-volt rms null . Record the meter reading . Do not
change the test equipment settings until the 1 mV
readings are complete .

Set the 5200Α output to 1 mV on the 1 mV range .

Record the difference between the null meter read-
ing and the reading obtained in step m. Algebriacally
add the difference and the result in step k and record
the result . The result should not be greater than
the figure listed for the voltage/frequency selected
in Table 4-4 .

4-40.

	

Frequency Output Test

4-41 .

	

The frequency accuracy of the 5200Α may be veri-
fied using the following procedure .

Connect the frequency counter to the COUNTER
OUT connector (766) at the rear of the 5200Α.

b .

	

Set the 5200Α to the frequency and voltage desired .

Monitor the frequency counter for the selected fre-
quency within the tolerances listed in the specifica-
tions in Section 1 .

ΝΟΤΕ!

Α list ofrepresentative frequencies and their toler-
ances are given in Tab le 4-5.

4-42 .

	

Connect an oscilloscope to the J66 connector at the
rear of the 5200Α. The output should be at least 2.5 volts
peak-to-peak at all frequency ranges .

Table 4-5 . FREQUENCY ACCURACY TEST
TO LERANCES

4-43.

	

Distortion Tests

5200Α

444.

	

Three separate procedures are required to measure the
low level of distortion over the entire frequency spectrum of the
5200Α . For the lower frequencies up through approximately
20 kHz α total harmonic distortion analyzer may be used pro-
vided it has α low enough noise floor . From 20 kHz through
400 kHz α wave analyzer i s required to find and totalize
the harmonic levels . Α spectrum analyzer is required for the
harmonic levels from 400 kHz through the remainder of the
frequency range to 1 .2 mHz .

4-45 .

	

The procedure to verify the 20 kHz to 400 kHz area i s
described below . To use either of the other methods refer to
the instruction manual for the test instrument selected.

ΝΟΤΕ!

Tab le 4-6 contain s α list ofrepresentative
frequencies, voltages, loads and tolerances
for theHarmonic Distortion test.

4-46 .

	

Overload Test

447.

	

The overload indicator illuminates when the output
load substantially exceeds the maximum specified 50 mA

4-9

FREQUENCY
RANGE

SELECTED
FREQUENCY TOLER ANCE

100 Hz 50 H z ±0.6 Hz
100 Hz ±1 .1 H z

1 kH z 0.5 kHz ±0.006 kH z
1 kHz +0.011 kH z

10 kHz 5 kHz ±0.06 kH z
10 kHz ±0.11 kHz

100 kHz 50 kHz ±0.6 kHz
100 kHz +1 .1 kH z

1 MHz 0.5 MHz ±0.018 MHz
1 MHz ±0.033 MHz

α . Insure the equipment set-up procedure in paragraph
4-28 has been performed .

b . Set the SENSE switch to INT.

c . Connect the 5200Α output to the Wave Analyzer
input .

d . Set the 5200Α output to the voltage and frequency
range desired .

e. Set the MODE switch to OPER.

f. Measure and record the reading on the wave analyzer
at the second and third harmonic of the selected
frequency.

9 . Calculate the root mean square (the square root of
the sum of the squares) of the readings obtained
above and verify it is within the specifications
listed in Section 1 for the frequency and voltage
selected .

h. Apply α 50 mA load .

i . Repeat steps f and g above with the load applied .



5200Α

load limit on the 1, 10 and 100-volt ranges. Use the follow-

	

α.

	

Connect the equipment as shown in Figure 4-3 .
ing procedure to perform the overload test :

b.

	

Insure the equipment set-up procedure in paragraph
α.

	

Insure the equipment set-up procedure in paragraph

	

4-28 has been performed .
4-28 has been performed .

c .

	

Set the 5200Α output to the voltage and frequency
b .

	

Set the

	

5200A output to 10 volts on the 10-volt

	

combinations desired for load regulation verification .
range .

	

Representative values are listed in Table 4-7 .

ε .

	

Set the 5200Α output to 1 kHz on the 1 kHz

	

d.

	

Set theMODE switch to OPER.
range .

e .

	

Obtain α null on the ac differential voltmeter (931Β ) .
d .

	

Connect an AC Differential Voltmeter to the 5200Α
as shown in Figure 4-3 .

	

f.

	

Apply the required load to the 5200Α OUTPUT ter-
minals .

e.

	

Apply α 200-ohm, 2-watt carbon composition
resistor to the output terminals of the 5200Α .

f.

	

The output voltage should change less than ±500
uV rms (±0.005%ο) for the applied 50 mA τms load .

450.

	

Line Regulation Test
Remove the 200-ohm resistor and apply α 50-ohm,
2-watt carbon composition resistor .

	

4-51 .

	

The 5200Α line regulation may be checked using the
following procedure :

h.

	

The overload indicator should light and the measured
output voltage should drop .

	

α .

	

Connect the 5200Α to the input line voltage through
an autotransformer. Adjust the autotransformer for

i.

	

Remove the 50-ohm resistor .

	

an input voltage of 115 volts AC.

9-

J-

Table 4-6 . DISTO RTION TEST SETTINGS AN D TOLERANCES

g.

	

Note the reading on the ac differential voltmeter
(931Β ) . After settling it must not have shifted
more than allowed in the specifications in Section 1 .

The overload indicator should go out and the measured

	

NOTE
output voltage should return to its original reading .

Τhisprocedure is written on the assumption that

k .

	

Repeat steps g through j substituting α shorting wire

	

the standard 115 vo lts has been selected as the

for the 50-ohm resistor . The results should be the

	

input line vo ltage. Ifany ofthe other threepos-

same.

	

sibilities (100, 200 or 230) have been selected the
figures listed as the basic ±10% must be adjust-

4-48:

	

Load Regulation Verification Test ed accordingly.

449.

	

Perform the load regulation test using the following

	

b.

	

Insure the equipment set-up procedure in paragraph

procedure :

	

4-28 has been performed .

4-10

FREQUENCY RANGE VOLTAGE RANG E LOAD VALUE ΝΟ LOAD FULL LOAD

20 kHz 100 kHz 1 volt 1 volt 20 ohms < 0.041% < 0.1%
50 kH z 100 kH z 1 volt 1 volt 20 ohms < 0.041% < 0.19%
100 kH z 100 kH z 1 volt 1 volt 20 ohms < 0.041% < 0.34%

20 kH z 100 kH z 10 volts 10 volts 200 ohms < 0.041% < 0.046%

50 kH z 100 kH z 10 volts 10 volts 200 ohms < 0.041% < 0.055%
100 kH z 100 kH z 10 volts 10 volts 200 ohms < 0.041% < 0.07%
400 kH z 1 MHz 10 volts 10 volts 200 ohms < 0.303% < 0.303%



4-52 .

	

Phase Lock

Table 4-7 . LOAD REGULATION TEST VALUES AND TOLERANCES

4-53 .

	

The 5200ΑPhase Lock circuitry may be checked
u sing the following procedure:

α.

	

Insure the equipment set-up procedure in paragraph
4-28 has been performed .

b.

	

Connect the 5200Α OUTPUT terminals to one
channel of α dual channel oscilloscope.

c.

	

Connect the other channe l of the osci lloscope to
ό toot oooillatoτ.

d.

	

Connect the test oscillator output to the 5200Α

PHASE LOCK input (J64) on the 5200Α rear
panel.

5200Α

Obtain an output from the test oscillator of 10 volts
rms at 1 kHz.

Set the 5200Α for an output of 10 volts at 1 kHz .

Set the oscilloscope to external trigger andthe
input mode to chop . The twowave forms should
be displayed, out of phase with each other .

Set the PHASE LACK sw itch to ON. The two
waveforms should come into sync on the display .

Further verification ofthe phase lock operation
may be made by adjust ing the 5200Α frequency
to ±2%ο of the test oscillator frequency . When
the PHASE LACK sw itch is turned backON sync
between the two waveforms should be restored .
Lock should occur at all 5200Οoutput frequencies
as long as the 5200Α and test oscillator frequencies
are within 2%ο of each other .

ΝΟΤΕ

Ifphase lock angles require verification use the
phase lock calibration procedures.

4-54.

	

Quadrature Output Test

455.

	

The vo ltage level at the QUADRATUREOUT
(765 on the rear panel) should vary from one to ten vol ts
±10%ο, as selected by the most significant digit of the volt-
age range . The following procedure. verifies the amplitude
accuracy for the 1 MHz range : (Other frequency ranges
should be substant ially better in output level flatness ve rsus
frequency.)

α.

	

insure me equlpmenτ se τ-up proceaure 1ηραrαgταρτ1

4-28 has been performed.

b.

	

Set the 5200Α outpu t to 10 vo lts on the 10-volt
range and 1 MHz on the 1 MHz range .

4- 1 1

VOLTAGE RANGE FREQUENCY RANG E LOAD TOLERANCE

1 volt 1 volt 20 kHz 100 kH z 20 ohm s ±0.006%

1 volt 1 volt 100 kHz 100 kH z 20 ohms ±0.01%

1 volt 1 volt 1 MHz 1 MHz 50 ohms ±0.1%

10 volts 10 volts 20 kHz 100 kHz 200 ohms ±0.006%

10 volts 10 volts 100 kHz 100 kHz 200 ohms ±0.01%

10 volts 10 volts 1 MHz 1 MHz 200 ohms ±0.1%

100 volts 100 volts 20 kHz 100 kHz 2k ohms ±0.006%

100 volts 100 volts 100 kHz 100 kHz 2k ohms ±0.012%

60 volts 100 volts 0.2 MHz 1 MHz 593 pF ±0.04%

c. Set the 5200Α output to 10 volts on the 10-volt e.
range and 1 kHz on the 1 kHz range .

d. Connect the equipment as shown in Figure 4-3, f.
replacing the ac differentia l voltmeter (931Β)
with α Fluke Model 887Α AC-DC Differential

g.

Voltmeter .

e. Set the MODE switch to OPER. h.

f. Adju st the differential voltmeter for an ac null .
i .

9. Lower the line vo ltage to 103 vo lts .

h . The output voltage should not change more than
±100 uV.

i. Raise the line vo ltage to 127 volts .

The output voltage should not change more than
±100 uV from the reading at 115 vo lts .



5200Α

ε.

	

Connect the ac different ial voltmeter to the quad-
rature output using α 12-inchRG58U or equivalent
coaxial cable.

d.

	

Set the MODE switch to OPER.

e.

	

Obtain α 10%ο range null on the differentia l volt-
meter .

9 .

f.

	

Vary the frequency through the I MHz range. The

quadτature output shouldbe 10 volts rms ±1017o

throughout the ent ire range .

Other frequency ranges, as desired , may be checked
in the same manner .

4-56.

	

Voltage Error Control Test

457.

	

Use the following procedure to check the voltage
error control :

4-1 2

tolerances inc rease to ±0.001% and±0.005% for

steps g and h, i respective ly.

458. CAL IBRATION PROC EDURES

459. Introduction

4-60 .

	

The 5200Α Calibration procedure should be per-
formed at least every 90 days. Because of circuit interaction
it should be performed in the sequence given in the following
paragraphs. The recommended test equipment and accessor-
ies are listed in Tables 4-1 and 4-2. It is further recommended
that all adjustments bemade wi th α sm all in sulated blade
screwdriver .

ΝΟΤΕ

Prior to beginning the periodic calibration pro-
cedure it is recommended that the Cleaning
Instructions contained in paragraph 4-7 beper-
formed.

61 .

	

Equipment Preparation

62 .

	

Prepare the equ ipment for calibration using the
llowing procedure :

Remove the top outer cover from the 5200A.

Remove the two inner covers to expose the pcbs.

Perform the equipment set-up procedure in
parag raph 4-28 .

CAUTION!

Voltages of _+300 volts are present with in the instru -
ment (Power Supply, Power Amp and FrontMother-
board) for up to two minutes after power is re-
moved from the system . Extreme caution should
be exercised any time that the inner covers are
removed from the instrument for servicing.

63.

	

Power Supply Calibration

64.

	

Use the following procedure to calibrate the Power
pply : (Refer to Figure 4-5 for the test point locations
the Power Supply Regulator and Power Ampli fier PCB

ssemblies.)

Insure the equipment set-up procedure in parag raph
{-2ο ιιαα ιιυυιι ιιυιlνιιιιυ '1 .

Connect α DVM to tp8 (ΗΙ) and tp5 (LO) on the

Α5Α2 Power Supply Regulator pcb assembly

(brown retainer pins) .

α . Insure the equipment set-up procedure in paragraph
4-28 has been performed .

b. Set the 5200Α for an output of 10 volts on the

4-

4-
fo

α.
10-volt range and 1 kHz on the 1 kHz range .

c. Connect the equipment as shown in F igure 4-3.

b.
d. Set the MODE switch to OPER.

e. Obtain α null on the ac different ial voltmeter (931Β). c.

f. Set the VERNIER dial to 0 and the VOLTAGE
ERROR-17o switch to Χ1 .

g. The ac differential (931Β) indicat ion should not
change more than ±0.01%ο (±1 mV).

h . Check the end point accuracy of the verni er by
sett ing the ac differen t ial voltmeter (93 113) dials
to 10.3ΧΧΧ (least-significant digits are variable)
and the 5200ΑVERNIER dia l to -3.0 . The null

on the ac different ial vo ltmeter (931Β) should be

the same as in step g, ±0.05%ο .
4-

4-Suofi . Check the other end point accuracy by setting the
931Β dials to 9 .7ΧΧΧ and the 5200 VERNIER
dial to +3 .0 . The null on the ac differential
voltmeter (931Β) should again be the same as

A

α .in step g, ±0.05%ο.

J. Repeat steps g through i with the VOLTAGE
ERROR-%ο switch in the Χ.1 pos it ion . The b.
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5200Α

ε .

	

Adjust R32 on the Power Supply Regulator for
αDVM reading of IS ±0.0 IV&

d.

	

Prepare the DVM to read +190 vo lts and move the
ΗΙ lead to tp3 on the Α7 Power Amplifier pcb
assembly (yellow retainer pins) .

e.

	

The DVM should read at least +185 Vdc . If the
reading i s less than +I 85Vdc readjust R32 on the
Power Supply Regulator for α minimum reading
of +185 vo lts at tp3 . If the error is excessive (20%
or greater) the +190V power supply i s defective .

465.

	

Powe r Amplifier Bias Calibration

4-66 .

	

Use the following procedure to calibrate the Power
AmplifierBias : (Refer to Figure 4-5 for the test point and
adjustment locations on Α7 Power Amplifie r Assembly
(yellow retainer pins).)

α.

	

Insure the equipment set-up procedure in ραrα-
graph 4-28 has been performed .

b .

	

Replace the top inner covers. Secure the cover
over the power supply compartment only . Allow
the 5200Ά to operate with the covers in place for
at least 5 minutes before continuing .

ε .

	

Set theMODE switch to OPER and the SENSE
switch to INT .

d .

	

Remove the inner cover from the instrument
compartment and connect the DVM between
tp5 (ΗΙ) and tp4 (LO) on the Power Amplifie r.
The DVM should read between 0.34 and 0.36 Vdc .

e .

	

If the reading is not within tolerance turn R26
(Bias Control) fully counter-clockwise for an
approximate vo ltage of 0.2 Vdc . Rotate R26
c lockwise until the DVM reads between 0.34
and 0.36 Vdc .

467.

	

Special Calibrations

468.

	

The calibration procedure in the following six sub-

paragraphs (4-69 thru 4-14) are for circuits that do not

normally require calibration . However if the performance

CAUTION!

In the following step tp4 and tp5 are floating at
approximately +190 Vdc . Use α floating DVM
only . If the DVM has α guard it must be con-
nected to the low input terminal .

test reveals an out of to lerance condition or α component
in one of the affected ci rcuits is changed due to α failure
they should all be performed in the sequence given at this
time. Refer to Figure 4-5 for the test point and adjustment
locations on the Α9 Oscillato r Contro l pcb Assembly (blue
retainer pins) and the

	

A10 Oscillator pcb Assembly (vio let
retainer pins) .

LEVEL CALIBRATION

ΝΟΤΕ

These procedures are combined beacuse of the

interaction between the circui ts.

4-69 . INTEGRATOR ZERO CALIBRATION

α. Insure the equipment set-up procedure in paragraph
4-28 has been performed .

b . Set the 5200Α output to 1.19 volts on the 1-volt
range and to ΙΟΗz on the I OOHz range .

ε . Set the MODE switch to OPER and the SENSE

switch to INT.

d . Connect the DVM between tpI (LO) on the oscill ator
pcb and tp5 (ΗΙ) on the oscillator control pcb .
Connect α 10K-ohms resistor in series with the ΗΙ
lead of the DVM.

e . Adjust R110 on the oscillator control board for
α reading of 0 ±10 mVdc .

4-70 . HIGH FREQUENCY COMPENSATION CALIBRA-
TION

α. Insure the equipment set-up procedure in paragraph
4-28 has been performed .

b . Set the 5200Ά output to 10 volts on the 10 volt
range and to 1.1999MHz on the 1 MHz range .

c. Set the MODE switch to OPER and the SENSE
switch to INT .

d. Connect αDVM between tp 1 (LO) on the oscill ator
pcb and tp6 (ΗΙ) on the oscillator contro l pcb . Con-
nect α 10K-ohm resistor in series with the ΗΙ lead
of the DVM.

e . Adjust C54 on the oscillator control pcb for α read-
ing of 0 ±200 mVdc .

4-71 FR F0UENCΥ ACCURACY AND OUADRATURE



Figure 4-6. LABELEDADJUSTMENT PORTS

5200Α
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c .

	

Connect α test oscillator set to 10 vo l ts rms at 1kHz

to the PHASE LOCK ΙΝΡ connector (J64) on the

5200Α rear panel .

4-16

range and 1kHz on the 1kHz range . sw itch to INT.

e.

	

Recheck the Power Amplifier bias l evel . The pro-

cedure is detail ed in paragr aph 4-65 .

f.

	

Replace the in strument compartment inner cover .

5αοοΑ

α . In sure the equipment set-up procedure in paragraph d . Connect two cables of the same length (approximately

4-28 has been performed . 2 feet) between the 5200Α output and the Ε 1 and
E2 inputs of the phase meter as shown in Figure 4-7 .

b. Set the 5200Α output to 10 vo lts on the 10-vol t

range and 800kHz on the IMHz range . e . Set theMODE switch to OPER and the SENSE

switch to INT .

c . Install the instrument compartment inner cover
and secure it at one point front and rear . f. Zero the phase meter .

9 . Disconnect the 5200Α output going to the phase
ΝΟΤΕ meter Ε 1 input and move it to the PHASE LOCK

Adjustments may be made through the installed ΙΝΡ connector (764) .

cover at the labeled points, as shown in Figure 4-6.
h. Set the PHASE LOCK switch to ON .

d. Connect α frequency counter to the 5200Α at the i. Record the phase meter indication.
COUNTEROUT connector ( J66) on the rear panel .

j . Set the 5200A output to 1 vol t on the 10-vol t range.
e . Connect an ac differential vo l tmeter (931Β) to the

QUADRATURE OUT connector (J65) on the rear k. The phase meter should indicate the angle obtained

panel with α 12-inch RG58U coaxial cabl e . in step i ±0.2 degrees . Adjust PHASE LOCK Β

(R109, Osci llator Contro l pcb) if required .

Σ. Set the MODE switch to OPER and the SENSE

switch to INT.
1 . Repeat steps i through k unti l the two readings are

within 0.2 degrees without making any adjustments .

9. The frequency counte r should read between 792kHz m. Set the test oscillator output to 1 volt rms.
and 808kHz and the quadrature level should be

between 9 and 11 volts. η. Set the 5200Α output to 10 volts on the 10-vo lt
range .

h. If α frequency adjustment is required, adjust IMHz
ο . Adjust PHASE LOCK Α (R52, Oscillator Control

Α2 (C41) and 1 MHz Α3 (C45) equal amount in
pcb) until the phase meter reads 0 ±0.3 degrees .

the same direct ion unti l the frequency i s within

to l e rance . Ρ- Set the test oscillator output to 10 volts rms .

i . If α quadrature l evel adjustment is required, adjust 9 . The phase meter reads 0 ±0.3 degrees .

1MHz Α2 and 1MHz Α3 equal amounts in oppos ite

directions unt il the level is within to lerance . r. Repeats steps ο through q until the two readings are

within 0.2 degrees without making any adjustments.

j. Set the 5200Α output to 80kHz on the 100kHz range .
4-73 . DISTORTION CALIBRATION

k. Adjust 100kHz (C42) for α frequency counter reading
α . Insure the equipment set-up procedure in paragraph

between 79 .6kHz and 80.4kHz.
4-28 has been performed .

472. PHASE LOCK CALIBRATION b. Set the 5200Α output to 10 volts on the 100-vol t

range and 100 kHz on the 100 kHz range .
α . Insure the equipment set-up procedure in paragraph

4-28 has been performed . c . Remove the in strument compartment inner cover .

L. Ο..ι ι1- rZ00A .�.ιr_ι ι ., 10 -1W- εhο 10 --1* 42 ν + +Ι, ο ΜΛΤ )Ρ εππ+Α +η ΠΡΡR αηλ +he U..NQF.
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h.

	

Adju st OSC DIST (R31, Oscillator Controlpcb) for α
minimum deflection and record this reading.

j.

Figure 4-7. PHASE LOCK CAL IBRATION CONF IG URATION

Connect the wave analyzer to the 5200Α output and

	

g
tune to the secondharmonic, approximately 200 kHz,
of the input frequency.

Tun e to the third harmonic and record the meter

	

a.
reading.

The root mean square of the readings obtained in
steps h and i should be less than 0.04 1% .

4-74 .

	

OSCILLATOR ZERO CALIBRATION

α .

	

In sure the equipment set-up procedure in paragraph
4-28 has been performed.

b.

	

Set the 5200Α output to 1 vo lt on the 10-vo lt range
and lkHz on the lOkHz range .

ε.

	

Remove the instrument compartment inner cove r.

d.

	

Disconnect the white coax cab l e from J51 on the-

AC-DC Converter pcb . Connect the shields ofthe
jack and plug together with α sηοrε αlUgαιυι ε1ίμ 1εαd.

e.

	

Connect α DVM between tpl (LO) and tp7 (ΗΙ)

on the oscill ator pcb .

f.

	

Set the MODE switch to ON and the SENSE switch

to INT.

h.

	

Reconnect the coax to J51 and re place the inner cover.

475.

	

Power Amplifier DC Zero Calibration

b.

ε.

d.

e.

5200Α

Adjust OSCILLATOR ZERO (R2, Oscillator pcb)
for α reading of 05mVdc.

Insure the equipment set-up procedure in paragraph
4-28 has been performed and both inner covers are
installed.

Connect the equipment as shown in Figure 4-3,
replacing the ac differential voltmeter (931Β) with
α Fluke Model 887Α AC-DC Differential Voltmeter.

Set the 5200Α output to 1 volt on the 10-vo lt range
and 1kHz on the lkHz range.

Set theMODE sw itch to OPER.

Adjust PWR AMP ZERO(R6, Power Amplifier pcb)
for 0 ±100uVdc.

476.

	

Voltage Amplitude and Linearity Calibration

477.

	

The following procedural sub-paragraphs deal with

voltage amplitude and linearity for all voltage ranges except

the millivolts. The equipment should be connected as shown
in Figure 4-2with both inner covers installed . Adju stments

are made through the marked ports in the instrument com-

partment inner cover as shown in Figure 4-6 . Perform the test

4-17
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in sequence, insuring the equipment set-up procedure in
paragraph 4-28 has been performed prior to starting the test .

4-78 .

	

IOW FREQUENCY ZERO AND GAIN CALIBRA-
TION

α .

	

Set the transfer standard and do Calibrator for 1 volt
operation.

b .

	

Set the 5200Α output to 1 volt on the 10-volt range
and 1kHz on the l kHz range.

c .

	

Set theMODE switch to OPER.

d.

	

Perform the transfer test . The transfer standard null
should be 0 ±50 uV(±0.005%ο ) .

e.

	

Adjust ΙΝΤ ZERO (R63, AC/DC Converter pcb) until
the reading is within tolerance .

f.

	

Set the transfer standard and do calibrator for 10
volt operation.

Set the 5200Α output to 10 volts on the 10-volt

	

4-82.

	

HIGH FREQUENCY 100V RANGE CALIBRATION

range .
α.

	

Set the transfer standard and do calibrator for 10 volt
h.

	

Perform the transfer test . The transfer standard null

	

operation.
should be 0 ± 500 uV(±0.005%ο) .

9 .

i.

	

Adjust REF (R48, Reference ρcb) until the reading
i s within tolerance .

j .

	

Repeat steps b through i until both readings are
within tolerance without and adjustment .

479.

	

100VOLT LOW FREQUENCY CALIBRATION

α .

	

Set the transfer standard and do calibrator for 100
volt operation .

b .

	

Set the 5200Α output to 100 volts on the 100-volt
range .

ε.

	

Adjust 100 V(R9, Attenuator pcb) for a transfer
standard null of 0 ±5mV(±0.0059o') .

4-80 .

	

HIGH FREQUENCY ZERO CALIBRATION

d .

	

Set the

	

5200A output to 1 volt on the 10-volt range .

e .

	

Set the transfer standard and do calibrator for 1 volt
operation .

f.

	

Adjust HIGH FREQ ZERO (R89, AC-DC Converter
pcb) for the same error as recorded in step c ±0.02%ο .

9 . Repeat steps α through f until they can be performed
without adjustment .

481 .

	

HIGH FREQUENCY GAIN CALIBRATION

α.

	

Set the 5200Α output to 1 volt on the 1-volt range .

b .

	

Set the transfer standard and do calibrator for 1 volt
operation .

c .

	

Adjust HIGH FREQ GAIN (R91, AC-DC Converter
pcb) for α transfer standard null of 0 ±0.01%ο .

b .

	

Set the

	

5200A output to 10 volts on the 100-volt
range .

c .

	

Adjust 100V HIGH FREQ (C3, Attenuator pcb)
for α transfer standard null of 0 ±0.1%) .

4-83.

	

Millivolt Amplitude Calibration

484.

	

The millivolt amplitude calibration procedure requires
the voltages be checked by α ratio method between ranges.
Refer to the Output Accuracy - Millivolt Range performance
test, paragraph 4-36 for an explanation of this procedure .
The inner covers must be installed and firmly secured for
these tests .

α.

	

Connect the equipment as shown in Figure 4-3 .

b .

	

Insure the equipment set-up procedure in paragraph
4-28 has been performed .

α.

	

Set the 5200Α output to 10 volts on the 10-vo lt

range and 1MHz on the 1MHz range .

	

c.

	

Set the 5200Α output to 0.1 volts on the 1-volt

range and 1MHz on the 1 MHz range .
b.

	

Set the transfer standard and de calibrator for 10

volt operation .

	

d.

	

Set theMODE switch to OPER.

C.

	

Measure the error with the transfer standard and

	

e.

	

Adjust the ac different ia l vo ltmeter (931Β ) for α

record the value.

	

null indication and record the meter reading . Do not



f.

	

Set the 5200Α output to 100 millivolts on the 100-
milli vo lt range. Remove the 12-inch coaxial cab l e
from the sense termina l s o f the 5200A and the ac
different i al vol tmete r

9 .

change the settings on the ac differential voltmeter
unti l the 100 mV calibration is complete.

ΝΟΤΕ !

Internal Sensing is automatic on the 5200A
mί11ίνο 1t ranges.

Adjust 100MV HIGH FREQ (LI, Attenuator pcb)
until the ac differ ential voltmeter (93 113) indicates
the same valu e obtained in step e ±0.1% .

h.

	

Connect the equipment as shown in Figure 4-4 .

i .

	

Set the 5200Α output to 10 mV on the 100-mV
range .

j . Adjust the ac differential vo ltmeter (931Β ) and
osc illoscope different i al amplifier (7Α22) gain for
α 1 volt rms null and record the meter reading . Do
not change the test equipment settings until the
ΙΟmV calibration i s complete .

k .

	

Set the 5200Α output to 10mV on the ΙOmV range .

1 .

	

Adjust 1OMV HIGH FREQ (R12, Attenuator pcb)
until the 931Β ind icates the same null as obtained
in step j ±0.3%ο .

m.

	

Set the 5200Α output to 1mV on the 10 mV range .

η.

	

Readjust the ac differentia l voltmeter (931 Β ) and
the oscilloscope differential amplifier (7Α22) gain for
α 1 volt rms null and record the meter reading . Do
not change the test equipment settings until the
1 mV calibration i s complete .

ο .

	

Set the 5200Α output to 1 mV on the 1 mV range .

Ρ. Adjust 1 MV HIGH FREQ (RI 1, Attenuator pcb)
until the ac differenti al voltmeter (931Β) indicates

the same null as obtained in step η ±3%ο .

4-85.

	

Error Control Calibration

4-86 .

	

Use the following procedure for the Error Control

calibration :

α.

	

Connect the equipment as shown in Figure 4-3,

in suring that both inner covers are installed and
secured and the equipment set-up procedure in
paragraph 4-28 has been performed .

b.

	

Set the 5200Α output to 10 volts on the 10-vo lt
range and 1 kHz on the IkHz range.

c .

	

Set the MODE switch to OPER.

d.

	

Obtain null on the ac different ial voltmeter (93 1B)
and record the indication .

e .

	

Set the VERNIER di al to 0 and the VOLTAGE
ERROR-17o to χ 1 .

f.

	

Adjust ERROR CONTROL ZERO (R75 Reference
pcb) to the reading obtained in step d ±0.01%ο .

9. Check the adjustment by rotating the VOLTAGE
ERROR-%ο switch between the Χ 1 and OFF
positions . The ac different i al vol tmete r (931 Β)
reading should not vary as the switch positions
change .

487 . TROUBLESHOOTI NG

4-88 . Troubleshooting Notes

5200Α

489 .

	

Troubleshooting for the 5200Α consi sts of α series
of text, tabular flow charts and tables . When operating from
one tabular flow chart and refe τed to α second or α tab le,
perform the stated tab le and then return to the original
tab l e and the step being performed when the transfer origi-
nated . When α step is completed, if there is no requirement
for α deci si on , follow through and perform the next step
in sequence .

490 .

	

The 30 second time delay i s bu il t into the circu it
to prevent surges on the output that might damage an in-
strumen t connected to the outpu t . Th i s circui t can be dis-
abled whi le troubleshooting by connecting tpI to tp2 on
the Motherboard Assembly Ά2 .

491 .

	

Several times the procedure calls for shorting tp4
to tp5 on the AC-DC Convertor Assembly Αβ . Thi s results
inthe OVERLOAD indicator illuminating' This is the nor-
mal condi ti on for this sequence and is not indicat ive of α
faul t .

4-92 .

	

Refer to the General Maintenance instructions in
paragraph 4-6 when the test procedure indicates α lamp re-
placement (ραrα . 4-13) or access to the switch pcb assembly

(ραrα.4-21) . Access to the switch pcb components, other

than the indicator LED, requires removal of the pcb shields

and should be done only after it has been verified that all in.
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puts to the applicable circuit are present and correct .

493.

	

Troubleshooting Sequence

4-94 .

	

Start with the Performance Verification check,

WARN ING!

Lethal voltages up to 750V are present on
the Power Supply, Power Amplifie r, Atten-
uator ,Motherboard and Extender assemblies
when in the instrument . In addition , the vol-

tagesmay be present for up to 3 minutes
after power is removed . Extreme caution
should be exercised when working with these
assemblies.

Motherboard Assembly Α2

The Motherboard Assembly has no active compo-
nents. It consists ofland patterns and connectors. Check
it for continuity with an ohmmeter, removing it from the
main frame if requ ired . Group pins Β and C are shown out
ofsequence on the schematic for cl arity , however, they are
in sequence on the Motherboard, i . e ., number one at the
top and working down .

outlined in Table 4-8 to verify operation of the mainframe,
Refer to the test ofthe indicated assembly or assemblies 495.
if troubles arise during the performance tests.

4-96 .



Table 4=8 . MAIN PROGRAM

5200Α

4-21

STEP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

1 V Assemble the equ ipment listed in Tables 4-1 and 4-2 requ ired fo r the pe rformance test .

2 Verify the instrument is set for the correct input line voltage. If required , reset usi ng the procedure

in Section 2.

3 Perform the equipment set-up procedure in paragraph 4-28, selecting 1 volt on 1-volt range and 1 kHz

on 1-kHz range .

4 Are the res ults satisfactory? 6

5 Perform the Switchboard Assembly Test in Table 4-9. Repeat the test in step 3 when completed.

6 Perform the Outpu t Accuracy Test . Voltages Ranges, paragrpah!;3Q.

7 Are the results satisfactory? 8 10

8 Perfo rm the Output Accuracy Test - Millivolt Ranges, paragraph 4-36 .

9 Are the results satisfactory? 16 10

10 Remove powe r f rom the instrument. Wait at least three minutes, then disconnect the Power Amplifie r

Assembly and install α jumper between tp 4 and τρ 5on the AC-DC Converte r Assembly . Apply powe r

to the instrument in the local mode.

11 Connect an oscilloscope between τρ 7 and tp 1 (common) on the oscillator assembly.

12 Is α signal present, cont rollable in amplitude and f requency with the Front Panel Magnit ude Switches? 13 14

13 Perform the tests in Tables 4-12 Power Amplifier Assembly and 4-11, Αtteηυατοι Assembly to

isolate the fault . When the tests are complete and any fa ult located repaired, return to step6

or step 8 as applicable .

14 Perform the minor loop tests. This consists of performing the tests in Tables 4-10 Power Supply

Assembly, 4-16 Reference Assembly, 4-13 AC-DC Converter Assembly, 4-15 Oscillator Assembly

and 4-14 Oscillator Control Assembly . When the tests are complete and any fault located repaired

then return to steps 6 or steps 8 as applicable .

15 Perform the Frequency Output Test, parag raph, 4-40 .

16 Are the results satisfactory? 18 19

17 Perform the tests in Tables 4-15 Oscillator Assembly and 4-14 Oscillator Control Assembly. When

the tests are complete and any fault located repaired, ret urn to step 15.

18 Perform the Distortion Tests, pa rag raph 4-43 .

19 Are the results satisfactory? 21 20

20 Perform the test in Table 4-12 Power Amplifier Assembly beginning at step 99 . When the test is

complete, and any fault located is repai red, return to step 18 .

21 Perform the Overload Test, parag raph 4-46.
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Table4-8. MAIN PROG RAM (Cont.)

4-22

STEP

ΝΟ.
ACTION

Go to the step
number given
fo r correct
response

YES ΝΟ

22 Are the results satisfactory? 24 23

23 Perform the tests in Tables 4-12 Power Amplifier Assemlby and 4-11 Attenuator Assembly . When the
tests are complete and any fault located repai red, return to step 21 .

24 Perfo rm the Load Regulation Verification Test, paragraph 4-48 .

25 Perform the Line Regualtion Test, paragraph 450.

26 Are the results of both tests satisfacto ry? 28 27

27 Perfo rm the test in Table 4-11 Attenuator Assembly, beginning at step 19 . When the test is complete
and any fault located is repaired , return to step 24 .

28 Perform the Phase Lock Test, paragraph 4-52 .

29 Are the results satisfactory?

30 Perfo rmthe tests i n Table 4-14 Oscillator Control Assembly beginning at step 84 . When the test is
complete, and any fault located is repaired, return to step 28

31 Perfo rmthe Quadrat ur e Output Test, paragraph 454.

32 Are the results satisfactory? 34 33

33 Perfo rmthe tests in Table 4-14 Oscillator Control Assembly beginni ng at step 59 . When the test is
complete, and any fault located is repaired, return to step 31 .

34 Perfo rmtheVoltage Error Control Test, paragraph 4-54 .

35 Are the results satisfactory? 37 36

36 Perfo rmthe tests in Tables 4-9 Switchboard Assembly beginning at step 47 and 4-16 Reference Supply
Assembly beginn ing at step 22 . When the test is complete and any fault located is repai red, return to
step 34 .

37 The Perfo rmance Test is nowcomplete, if any component was replaced or an adjustment changed, α
cali bration procedure should be performed .
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Table 4-9 . SWITCHBOARD ASSEMBLYΑ3

5200Α

4-23

STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

1 If not al ready done, disconnect L ine Voltage from the inst rument, remove the top oute r cover
and the two inne r covers.

2 Verify the proper li ne voltage switch settings and fuse values . Refer to Section 2, Input Power
for detailed instructio ns if required.

3/ Set the POWER Switch to OFF, the CONTROL Switch to LOCAL, the PHASE LOC K Switch to
OFF, the S ENSE Switch to ΙΝΤ , and the VOLTAGE ERROR % Switch to OFF . Select 1 volt
on the 1-volt range and 1 kHz on the 1 kHz range . Reapply li ne voltage to the instrument.

4/ Set the POWER Switch to ON.

/5 Does the POWER ON indicator illuminate? 7 6

6' Check the indicator CR37, the +5 volt supplied f rom the Power Supply and the interconnections
through the motherboard .

7ι/ Does the OVERLOAD indicator illuminate for less than 5 seconds and then extinguish? 9 8

8 TheOVERLOAD indicator should illuminate un til the ±190 supplies reach thei r operating points and
then extinguish. Check the indicator CR33 and the±190VPower Supplies on the Power Amplifier.

9 Afte r "α 30 second delay, does the inst rument automatically go into STDBY?
Are theSTDBY and LOCAL indicators illuminated and the OPER and REM indicators extinguished? 11 10

10 If neither indicator operates, check the indicators CR22 and CR23, and the logic gates U3 and U12 . If
the in d icators are reversed, remove the RCU to isolate it from the fa u lt, thencheck the input logic from
thePower Supply (turn on delay) and Attenuator (STANDBY and ΙΝΤ OP) assemblies and that origin-
atina from the switchboard Mode Latch.

11 Exercise the MODESwitch several times to insure the indicators reverse and display the proper
status.

12 Do the indicators reverse with the switch movement and the OPER indicato r illum inate when
selected? 14 13

13 Check the indicatorCR22 . Remove the RCU if still installed to isolate the fault from it. Check
t he Standby logic li nes from the Attenuator assembly and back to the switchboard Mode Latch
and Remote Ci rcuitry . If the 1000 Volt range is selected or the logic line is low and a 5205A
is not connected, the instrument will not go into operate, but remai ns in Standby.

14 Is the LOCAL indicator illuminated? 16 15

15 Check CR24 and remove the RCU to isolate it fromthe fault .

16 . Exe rcise the CONTROL Switch several times to insure the indicators reverse and display the proper
status.

17 Do the i ndicators reverse with the switch movement and the REM indicator illuminate when selected ? 19 18
Do all indicators except Power ON,STDBY, ΙΝΤand REM extinguishwhen Remote is selected by
the CONTROL Switch?

18 CheckCR24,CR25, S15, U2 and U3.
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Table 4-9 . SWITCHBOARD ASSEMBLYΑ3 (Cont .)

4-24

STEP
ΝΟ.

ACTION

Go to the step
number given
fo r correct
response

YES ΝΟ

19 Is t h e PHASE LOCK indicator extingu ished? 21 20

20 Check U2, U3 and fo r fau lt c r eati n g low from the RCU .

21 . Exercise th e PHASE LOCK Switch seve ral times .

22 Does t h e Phase Lock ON indicator ill uminate when selected and exti n gy,ish whe n PHASE LOCK
O FF is selected ? [4 usf f Ο υc- 1O4'S ~ο -1 . (-ε . - ι η 7υι ι, / 24 23

23 Chec k CR26, U2, U3, S16 and the e nabling voltage f rom th e Local ci rcu it (LOCAL ) .

24 . Is the SENSE INT. i ndicato r illum inated and th e ΕΧΤ i ndicato r extingu ished? 26 25

25 Remove t he RCU to isolate it f rom the problem . Check the sense logic on the Attenuato r assembly,
(U 13, U14, U15 and U 17 .) Check U3, S17 and th e indicators CR27 and CR28 on th e Switchboard
assembly .

26 Wit h the MOD E Switch to STD BY, set t he SENSE Switch to ΕΧΤ . V e r ify t he ΙΝΤ i ndicator stays
illuminated .

27 Set the MODE Switch to OPER, the n exercise th e SENSE Switch sever al times to i nsure the ind i-
cato r s reve rse and d isplay th e selecte d statu s.

28 Set theMODE Switch to OPER and the SENSE Switch to ΕΧΤ . Check that the SENSE i ndicato r
automatically returns to inte rn al sensing when any millivolt range is selected . Retu r n th e voltage
range to the 1-νοΙτ ra n ge and ve rify the sense ci rc u it automatically returns to extern al sensing .

29 Are the t h ree previou s check s as stated? 31 30

30 The ci r c u itry controlli ng these i ndicatio n s is located on the Attenuator assembly with the exception
of the SENSE Switch S17, the U3 i nverte r and th e diod es CR27 and CR28 wh ich are on the switch-
board assembly . The i npu t at J11Η /U3-5 sho u l d remain low if exte rnal sen si ng is selected in stand -
b y o r drop low if any millivolt r ange is selected . If not, check the BCD to decimal converter U 10
and its associated Logic gates U 13, U14, U 15 and U 17 . Repai r as requi red , th e n repeat th e test,
starti n g at step 28 .

Vary the V OLTAGE RANG E Switch throu gh its seven positions insuri ng t he co rrect decimal point
i ndicato r illum inates. ν v,_/>, J a η / ο ~J υ ν

32 Does C R32 (left ext reme) illuminate when the 1-mV and 1-Volt ranges a re selected? CR31 (left
ce n ter ) for the 10-mV and 10-Volt ranges, CR30'( r ig h t ce n ter ) fo r the 100-mV and 100-Volt
ranges and CR29 (right ext r eme) fo r the 1000-Volt range? 34 33

33 Chec k the indicators, U4, U6 and S7 u si ng t h e trut h tab le on the schematic, Fig u re 8-3 . I n su re
t h e CONTR OL Switch is i n th e Local position and the LOCAL logic li ne low . I nsu re t he i nputs
to U4 are not g r ounded from α source external to t h e i nput, su ch as, t h e RCU , t h e Attenuato r
assembly o r the switchboard i n te rnal sense relay circuit . Remove the RCU to isolate it f rom
th e fau lt . On the tru t h tab le Ο is t he equivalent of α logic high and C of α logic low .

34 Va ry the FREQUENCY RANGE Hz Switch through its five position s i ns uri ng t he co r rect decimal
point indicato r ill u minates . 0 /ο ) Ν /

υμ
Ο

35 Does CR34 (left) illum inate when the 1 kHz and 1 MHz ranges a r e selected ? CR35 (center ) for
t h e 10 kHz range and CR36 (right) fo r the 100 Hz and 100 kHz r a n ges? 37 36
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Table 4-9 . SW ITCHBOARD ASSEMBLY Α3 (Cont .)

7

5200Α

4-25

STEP

NO.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

36 Chec k the i ndicato rs, U 1, U5 and S13 u si ng the t ru th table on the schematic, Figure 8-3. I n sure
the CONTROL Switch is in th e LOCAL position and the LOCAL logic li n e low . Insure the inputs
to U5 are not grounded f rom α source external to th e i nput, s uch as, the RCU or the switchboard
ΙΝΤΟΡ ci rc u it ry . Remove th e RCU to isolate it from t he fault if any question arises .

37 The f r equency range logic is n ot fed d i rectly to othe r assemblies as i n the Voltage Range circ u it,
t he refore, th e fact t hat th e decimal point i ndicators are operatio n al is not sufficien t proof that th e
frequency range is reach i ng th e remain i n g ci rcu its . The Logic is latch ed by U8 and U9, decoded
by U7 and then ro uted to the Attenuato r and Oscillator con t rol assemblies. One way to verify
the Frequency Range ou tput is to put t he Oscillator Control assemb ly on an extende r and use th e
f requency ra n ge tru t h tab le to c h ec k the ΙΝΤΟΡ ci rcu it o u tpu ts . Substit u te extende r
pin 26 fo r C1, pin 28 for C2 and p i n 30 fo r C4 in th e table In dition Ο is t h e equivalent of α
logic h ig h and C of α logic low . ~~,~ ή~ lο~.

μ ~
'J
~1%Ζ i Ηι < U~ ς

0
0`>,, /1 4 ~J q Jill~υ ~ ~ 8 ν Κ z

38 Connect α rm s diffe r e n tial voltmeter to the 5200Α output terminal . l~ - 4
5

τΖ

39 Vary each of the voltage magn itude switches i n t urn, wh ile observing the outpu t .

Does the output c h ange i n proportion to th e movement of t h e Voltage Mag n itude Switches? 42 41

The voltage magnitude switch outputs a r e not r ead ily accessible fo r testing. They can be reached
wit h the AC-DC Assembly on an extender for the LSD of magnitude and th e Reference Assembly
on the extender for the five MSD's. Wit h the AC-DC Converter in the e xtende r , ch eck at extende r
p i n s 21, 23, 25 and 27 fo r AMPTD1, AMPTD2, AMPTD4 and AMPTD8 respectively . The signal
prese n t sh ou ld b e th e BCD equivale nt of th e number dis played on the magnitude LSD switch . With
the Refe re nce assembly in th e extender check theMSD at extender pins 42 (AMPTD100K), 44
(AMPTD200K), 50 (ΑΜΡΤD400Κ ) a nd 52 (AMPTD800K ) . C heck the second MSD at extender
p i ns 34 (AMPTD10K), 36 (AMPTD20K), 38 (AMPTD40K) and 40 (AMPTD80K) . Check t h e
th i rd MSD at extender p i n s 26 (AMPTD1 K) , 28 (AMPTD2K), 30 (AMPTD4K ) and 32 (AMPTD8K) .
Chec k the fourth MSD at extende r p i ns 18 (AMPTD 100), 20 (AMPTD 200), 22 (AMPTD 400)
and 24 (AMPTD 800) . Check the fifth MSD at extender pins 10 (AMPTD 10), 12 (AMPTD 20),
14 (AMPTD 40) and 16 (AMPTD 80) . In all cases the output of an individual MSD switch as
monitored at the Reference Assembly shou ld be the complemented BCD equivalent of the switch
settin g . Verify the voltage magnitude switches are operational before continu i ng.

42 Connect α f requency counter to th e 5200Α output terminals.

43 Select th e 1 KHz range and vary eac h of the f requency magn it ude switches in turn while observi ng
the output .

44 Does the ou tput frequency cha nge i n proportio n to the movement of the fr equency magnitude
switches? 46 45

4V The frequency magn itude switc h outputs are not read ily accessible fo r testin g . They can be reached
conven ie n tly by placi ng the oscillator assembly on an extende r board . TheMSD outputs can be
read on extender pins 62 (FREQ 1 Κ), 64 (FREQ 2Κ ), 66 (FREQ 4Κ) and 68 (FREQ 8K) . The
output at switch settings 1 through 7 will be standard BCD . Counts 8, 9, 10 and 11 use FREQ 8Κ
as an additional 4 coun t so that both p i n s 66 and 68 a re true fo r these counts . The BCD output
shou ld be equ al to t he fig ur e disp layed on the front panel switc h . The second MSD on extender
pins 54 (FREQ100), 56 (FREQ 200), 58 (FREQ 400) and 60 (FREQ 800) s ho u ld ou tput α
standard BCD code equal to th e f r o nt panel switch setting. The same is tru e of the th i rd ΜSD at
P i n s 42 (FREQ 10 ), 44 (FR EQ 20), 50 ( FREQ40) and 52 ( FREQ 80), and the LSD of p i ns
34( FREQ1),36( FREQ2),38( FREQ4)and 40( FREQ8) . Logic True fo r this testis-15V
from t he logic circu itry and the oscillato r assembly. Lgoic Low is approximately +0.6 Volts f rom
the Q1 collecto r voltage on the switchboard. Verify the frequency magnitude switches are oper-
atio n al before conti nu i ng.

CA ~4 J h ~
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STEP
ΝΟ.

ACTION

Go to the step
number given
for correct
response

YES ΝΟ

46 Check theVoltage Error -% ci rcu it by removingpower and then d isconnecting the Reference and
Power Amp assemb lies. Install the extender in p lace of the Reference assemb ly to give access to
test points not convenien t to reach on the switchboard. Reapply power to the instrume nt and set
the CONTROL Switch to LOCAL and theMODE switch to STDBY.

47 Check with an ohmmeter fo rapproximately 100Κ ohms between extender p ins 60 and62.

48 Set theVOLTAGE ERROR -%Switch to Χ1 and check between extender pins 64 and68 fo r α

smooth change in resistance as theVERN IER is moved from one extremeto the other.

49 Set theVOLTAGE ERROR -% Switch to Χ.1 and chec k between extender pins 64 and 66 for α
smooth change in resistance as the VERN IER is moved from one extreme to the other.

50 Are all theVoltage er ro r%checks acceptab le? 52 51

51 Check the VERN I ER resistor R21, Κ 1 contacts and the interconnectio ns. Th is is α resistance check
only to ve r ify smooth operations. An electrical check of the system ismade du ringchecks of the
Reference Assembly .

52 Remove Power from the in strument. Install the attenuator assembly u sing the extender k it pcb
and cables . Placing the attenuator on the extender provides access to signals not read ily accessib le
on the switchboard assembly . Reconnect the Reference and Power.Amp assemblies.

53 When power is reapplied to the instrument, is there αdelay of approximately 30 seconds before the
STDBY indicator illuminates? 55 54

54 Chec k the30 second turn on d elay (physically located on the Power Supply Mother Assemb ly) con-
sisting of U5 and its associated components. R epai r as requ ired then repeat step 53.

55 Set the MODE Switch to OPER,then change the Frequency Range.

Does the instrument momentarily drop in status to standby? 58 57

57 Check thepulse generating circu it U7, U8, U9, U10 and U11 on the Switchboard Assembly . R epai r
as requ ired , then repeat step 55 .

58 Connect an oscilloscope to extender pins 32 and 88 (common) . Α logic high should be present.

59 Does the logic signal go low in aφroximatley 20 msec when the POWER switch is set to OFF? 61 60

(Th is check insures no transient spikes from Power Supply fade down appear at the output to
damage equipment connected to the 5200Α, if input powe r is lost.)

β0 Check η18, C26 and thei r associated components on the Power Supply Mother Assembly . If C26

becomes leaky, the in strument will alternate in statu s between operate and standby. Repai r as

requ ired, then repeat step 58.

61 Removepower from the instrument. Wait at least three minutes then replace the Attenuator
Assemb ly and remove the PowerAmplifie r Assembly. Removeany shorting links or exte rnal
connection s from the output terminals.

62 Reapply power and after the30 second d elay,wh ile in STDBYselect internal sensing. Measure
with an ohmmeter between Output H igh and Sen se High, then between Ou tput Low and Sense Low.

63 Are both read ings close to zero ohms? 65 64
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STEP
NO.

ACTION

Go to the step
number given
for correct
response

YES ΝΟ

64 Check the sense relay Κ3 and its associated logic gates. Repair as requ i red then repeat step 62.

65 Select t he 100 Volt r a n ge then set the SENSE switch to ΕΧΤ and the MOD E switc h to OPER.

66 Recheck t he resistance readi ngs between the Output and Sen se terminals.

67 Do both read i n gs reflect α diod e ju nctio n i nd ication fo r b ot h ohmmeter polarities? 69 68

The diodes sep arating th e sense from the output termi n als are physically located on t h e Attenuato r
assembly . Load regulatio n faults can be causedwhen these diodes are either shorted or open . Repai r
as required th en r epeat step 65 .

69 Remove powe r from the i nst rument. Replace any assernplies removed or on an extender, and the n
install bot h top inner covers . Remove any shorting li nk s o r exte rnal connections f rom the ou tput
terminals.

70 Measur e f rom the gua rd termin al to the g round termi n al .

71 Is th e g u a rd to g round reading g reate r than 10 Megohms? 73 72

72 Check for physical damage or debris t h at wou l d b ri ng th e ch assis i n contact with the guard . Repair
or remove as requ i red and repeat step 70.

73 Measur e f r om the guard term i nal to the i nn e r cove rs .

74 Is the guard to in n e r cove r approximately 12 ohms? 76 75

75 Check the components (R27/1-1) between the termi n al and the cove rs th en repeat step 73 .

76 Replace t h e o u te r cove r s on the inst rument .

77 Measure from the g u ard te r mi n al to the outer cover.

78 Is t he guard to oute r cover read i ng greater tha n 10 megohms? 80 79

79 Check in p artic u lar fo r physical damage that wou ld bri n g the inner and outer cove rs i nto contact.
Repai r as requ i r ed the n repeat step 77 .

80 Meas ure from t he ground terminal to the outer cover and to theφwerline ce nter connecto r.

81 Is t he read i n g between the groun d term i n al and both t he power li n e cen te r connector and the
outer covers virtu ally zero? 83 82

82 Chec k fo r an open between the power li n e, c h assis and front term i nals . T h is passes through the
motherboard . Rep ai r as requ i red the n repeat step 80 .

83 The test of t h e switchboard assembly is now complete. If R21 was replaced the Er ro r Control
Calibratio n procedur e s hou l d b e pe r formed.
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Tab le 4-10. POWER SUPPLY ASSY Α5

STEP
ΝΟ .

ACTION

Go to the step
number given
for correct
response

YES ΝΟ

1 Prior to beginn ing th is test the top ou te r and inner cove r s must be removed, an autotransformer
must be connected between the instrument and line power and adjusted fo r the proper input, the
fu se and its rating shou ld be chec ked , and the position of the voltage selection switches mu st be
checked fo r the app licab le input voltage as shown in Section 2.

2 Insure the POWER switch is OFF, the CONTROL Switch to LOCAL, thePHASE LOCK switch to

O FF, the SENSE switch to ΙΝΤ, the VOLTAGE ERROR %switch to OFF and outputs of 1 Volt

on the 10 Volt range and 1 kHzon t he 1 kHz range are selected .

3 I n stall the Α5Α2 Power Supp ly Regu lato r on an extender board .

WARN ING
When the5200Α Power Switch is ON, dangerousVoltages up to ±300V doare
present an some extender peb test points.

4 Verify the L ineV oltage cord is connected, t hen set the POWER switch to ON .

5 Make the following voltage checks of the standard in side the guard regulators (+5, +15, -15, +30,
and -30) using pin 51 of the extender board connector as common (LO) .

6 Connect t he ΗΙ input of the d ifferential voltmeter to extender pin 57 .

7 Adju st R32 fo r an output of +15±0.1 V olts .

8 Ca n the voltage be adju sted with in tole rance? 9 84

9 Using theautotransforme r vary the input line voltage ±10% .

10 Does the rgu lator output change less than ±5 m V olts? 11 86

11 Connect the oscilloscope to p in s 57 (ΗΙ ) and 51 (LO) and vary the line voltage ±10% .

12 Is the maximum peak-to-pea k ripple less than 10 m V olts . 13 86

13 Transfer the d ifferen tial voltmete r and oscilloscope ΗΙ inpu ts to extender pi n 59 .

14 Does the regu lato r output rea d -15±1 .0 Volt? 15 86

15 Using the autotransfo rme r vary the input line voltage ±10% .

16 Does the regu lator output change less than ±20m Volts? 17 86

17 Is the maximum peak-to-pea k ripple less than 10 m V olts? 18 86

18 Transfer the diffe rential voltmeter and oscilloscope ΗΙ inpu ts to extender p in 55 .

19 Does the regu lato r output read +30±1 .0 Volts? 20 86

20 Using theautotransformer, vary the input li ne voltage ±10%.

21 Does the regu lato r output change less than ±10 m V olts? 22 86

22 Is the maximumpeak -to-peak ripp le less than 10 m V olts? 23 86

23 Transfer thediffe rential voltmeter and oscilloscope ΗΙ inputs to extender p in 53 .

24 Does the regu lato r ou tpu t read -30±1.0 Volts? 25 86
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STEP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

25 Usi ng th e autotransforme r , vary the i nput li n e voltage ±10%

26 Does th e regulato r ou tp u t ch ange less t han ±10 mVolts? 27 86

27 Is the maximum peak-to-peak ripple less t han 10 m Volts? 28 86

28 Transfer the differential voltmete r and oscilloscope ΗΙ i n pu ts to extende r p i n 68 .

29 Does the regulato r output read +5 ±0.25 Volts? 30 86

30 Usi n g the a u tot ransformer vary the input li ne voltage ±10%

31 Does t h e regulator output change less than±10 m Volts? 32 86

32 Is the maximum peak-to-peak ripp le less t ha n 5 m Volts? 33 86

33 Make th e following voltage c h ec k s of t he floating i nside the gu ard regulato r s (+15 (F), -15 (F)
and +20 (F)) using pi n 43 of th e extender board connector α5 common (LO) .

34 Connect t h e differential voltmeter ΗΙ i nput to extende r p i n 38 and the oscilloscope ΗΙ input to
extender p i n 37 .

35 Does the regulato r i nput read +6555 ±0.005 volts? 36 39

36 Usi ng t he autotransforme r , vary the i nput li n e voltage ±10%

37 Does the regu lato r inpu t change less th an ±5 m Volts? 38 39

38 Is themaximum peek-to-peak ripple less t h an 20 m Volts? 40 39

39 Check t h e interconnections on the Α5 and Α2 Motherboards and the Α72 Reference Supply . The
Reference Supply can be isolated by usi ng an input from an external floating supply at pin 38, how-
ever, the common from the floating supply must be connected to bot h p ins 41 and 43 . The +20 (F)
is used on the Reference Assembly to ge n erate the 6.955V inpu t . Repai r the appl icable assembly as
required then repeat step 35 .

40 Transfe r the differential voltmeter and oscillosco pe ΗΙ inputs to p i n 39 on the extende r board
(or t h e equivalent Α5Α 2ΤΡ 12) .

41 Does the regulato r output read +20 ±0.25 Volts? 42 86

42 Using the autotransfo rmer vary th e i n put line voltage + 10% .

43 Does t he regulato r ou tpu t change less then ±100 m Volts? 44 86

44 Is t h e maximu m peak-to-peak r ipp le less then 50 m Volts? 45 86

45 Transfe r the diffe ren tial voltmeter and oscilloscope ΗΙ inputs to p in 34 on the extender board (or
th e equivalent Α5Α2ΤΡ 10) .

46 Does the regulato r output read +15 ±0.1 Volts? 47 86

47 Usi ng t h e a u tot ra n sformer, vary th e i nput li n e voltage±10%

48 Does th e regulato r output ch a n ge less t ha n ±10 m Volts? 49 86
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STEP

ΝΟ.
ACTION

Go to the step
number given
fo r co rrect
response

YES ΝΟ

49 Ι: the maximum peak-to-peak ripple less than 20m Volta? 50 86

50 Transfer the differential voltmeter and oscilloscope ΗΙ inputs to pin 35 on the extender board
(or the equivalent Α5Α2ΤΡ 11) .

51 Does the regu lator output read -15±0.5 V olts? 52 86

52 Using theautotransformer, vary t he inpu t li ne voltage±10%

53 Does the regu lator output change less then ±10 m V olts? 54 86

54 Is themaximum peak-to-peak ripple less than 20 m V olts? 55 86

55 The High Voltage tests that follow should begin with all ρεb: installed (Α5Α2 pcb in stalled on the
extenderpcb ) except the Power Amp lifier Α7. If the instrume nt is not in this configuration, re-
move power, wait at least three minu tes, install or remove the pcbs as requ ired , then reapply power.

WARN INGΙ

Extreme cautionmu st be exwcised when check ing the±300 and±190 RAW
Voltage supplies. Lethal voltages are present on the attended board test points.
In addi tion, since there is no cu r rent limiting other than the line fun, grounding
one of the test points with α test load can short out the supply and may bum
out the inter-connecting lands on thePower Supply Assembly Α5 or the Εχτιη-
de r board.

56 Co nnect the DVM LO input to the extender board p in 26 . Th is point is common for all the High
Voltage tests.

ΝΟΤΕ

Τhο tollereηces listed in the following High Voltage checks αre dependent upon the
line voltage being within tolerance since there is no line regulation for these supplies.

57 With the DVM ΗΙ input chec k at extende r p in 29 for +350 ±35Volts dc, p in21 fo r -350 ±35 volts
dc, pi n 27 for +270 ±30 Volts dc, and pin 23 for -270 ±30 Volts dc .

58 Are all voltages present and with in tolerance? 60 59

59 Check the applicable filter, rectifiers and transformer secondarίes . Repai r as requ ired , then repeat
step 57 .

80 Removepower from the instrumen t, wait at least three minu tes, then in stall the Powe r Amp-
lifier Α7 and reapply power to the instrument.

61 With theDVM ΗΙ input check at extende r p in 29 for +325 ±30V olts d c, pin 21 fo r -325 ±30 V olts
d c, pin 27 for +250 ±30 V olts dc, and pin 23 for -270 ±30 V olts dc .

62 Are all voltages present and with in tolerance? 64 63

63 Check the Power Amplifier Α7 and the interconn ections for loading. Repai r as requ i red, then
repeat step 61 .

84 Set the POWER switch to OFF and wait at least three minutesbefore continuing.
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STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

65 Remove the Power Supply Regulator p cb Α5Α2 from the extende r pcb and ret u rn it to its slot .
Install the Power Supply pcb Α5Α 1 i n the extender pcb . Ve r ify all oth e r pcb 's ar e installed in
th e instr ument .

66 Set the POWER switch to ON and the MODE switc h to STDBY.

67 Make the voltage checks of the outside the g u a rd regulator (+5V (Ο ), +15 (Ο ), and -15 (Ο ), using

tρ 1 on the Power Supply pcb as common.

68 Connect the diffe re n tial voltmeter and oscilloscope ΗΙ i nputs to extender pi n 40.

69 Does the regulato r output read +5 ±0.5 Volts? 70 86

70 Was t h e voltage Regulato r U4 replaced? 95 71

71 Usi n g the autot ransformer, vary the inpu t line voltage ±10%

72 Does t h e regulato r output cha nge less than ±50 m Volts? 73 86

73 Is t h e maximum peak-to-pea k r ipp le less t han 5 m Volts? 74 86

74 Transfe r the differe n tial voltmete r and oscilloscope ΗΙ i nputs to tρ3 on the Power Supply pcb .

75 Does t h e regulato r output read +15 ±1 .0 Volts? 76 86

76 Usi n g the autot ransformer, vary t he i n pu t li ne voltage±10%

77 Does t h e regulato r output change less th an 500 m Volts? 78 86

78 Is t h e maximu m peak-to-peak ripp le less t han 20 m Volts? 79 86

79 T r ansfe r the diffe re n tial voltmete r and oscilloscope ΗΙ inputs to tρ4 on the Power Supply pcb .

80 Does the reg u lato r outpu t read -15 ±10 Volts? 81 86

81 Usi n g t he autotransfo rme r , vary the i np u t li ne voltage ±10% .

82 Does the reg u lato r output change less t h an 300 m Volts? 83 86

83 Is t h e maximum pea k-to-peak r ipp le less than 10 m Volts; 97 86

84 Chec k th e i nput to th e powe r supp ly, t h e fan and th e r mal switch fo r over-heating, the voltage selec-
tion switches, and th e t ransfo rmer prima ry .

85 Is the fault isolated ? 90 86

86 Check the applicable t ransforme r secondary, bridge rectifier, regu lato r ci rcu it and interconnections .

87 Is the fault isolated? 90 88

88 Check fo r load in g from othe r circu it boa r ds by removing the pcbs one at α time while monitorin g
the effected regu lator output . Ins ure the POWER switch is set to OFF before removing any pdb
and always begin with the Α7 Power Amplifier .

89 If one of the ot h e r ci rc u it boards is load i n g down the regulator, refer to the applicable procedure.
When the load i ng is removed, retu r n to the step that origi n ated the t ransfe r .
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STEP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

90 Replace the component found defective .

91 If the Load regulation of the standard voltage regulato rs inside the guard a re to bechecked, go to
step 92, for the floati ng voltage regulators inside the guard, go to step 93 and for the outside the
guard regulators, go to step 94 .

92 Check the standard inside the guard regulators using the checks in Table 4-17. All pcbs should be
removed from the instrumentwhen making these checks except the Α5Power Supply Assembly
whic h incl udes theΑ5Α 1 Power Supply PCB, theΑ5Α2 Power Supply Regulator pcb and the
Α5Α3 Transformer pcb. The load may be placed across the extender board test pins listed in the
table . If α2 Watt carbon resisto r is used fo r the load, leave connected only long enough to measure
the regulation. When the test is complete, repair as requ ired and recheck the inside theguard regu-
lators beginn ing at step 5.

93 Check the floati ng inside the guard regulators usi ng thechecks in Table 4-18 . All pcbs should be
removed from the inst rument except for the Power Supply Mother Α5 with its associated sub-
board sΑ5Α1 Power Supply pcb, Α5Α2 Power Supply Regulator pcb and Α5Α3 Transformer pcb,
and the Α12 Reference Assembly . The instrument should have at least ten minutes warmup prio r
to perfo rming the checks. For proper grounding, connect α clip lead f rom the output cable
shield of theReference Supply to pin 43 on the extender and α clip leadconnecti ng p ins 41 and 43 .
If the 6.955 reference is questionable, this voltage can be supp lied from an external source to
p in 38, however, insure the external supply is stable, that p i ns 41 and 43 are connected to the
exte rn al supply LO whichmust be floati ng and the Reference Assembly disconnected from the
instrument. In addition to the Reference Supply, the +15 (F) regulator is used as α reference
for the other three supplies . Even though the-20 Volt supply is not used, its prese nce should
be checked since it can effect the other supplies if shorted. The loads may be placed d i rectly on
the extender pins, however, they should be left connected only theminimum time requ ired to
obtain α reading. When the test is complete, repai r as requ ired and recheck the floati ng
inside the guard regulato rs, beginn ing at step33 .

94 Check the outside the guard regulators with the Power Supply pcb ΑΒΑ1 on the extender board
using the checks in Table 4-19 . All pcbs should be removed f rom the inst rument except the
Power Supply Mother Α5 with its associated sub-board sΑ5Α1 Power Supply pcb, Α5Α2 Power
Supply Regulato r pcb and Α5Α3Transformer pcb. The instrument should have at least te n
minutes warmup prio r to performing the checks. Leave the load connected only the minimum
time required to obtain the readings. When the test is complete, repai r as requ ired and recheck
theoutside the guard regulato rs b eginning at step 67 .

95 Connect α DVM between U4-4 ( ΗΙ ) andΤΡ 1 (LO) .

96 Compare the voltage reading to the figures in Table 4-20. Select theapplicable value of R6
and compare to the installed component. If not correct, install the correct value and ve rify the
regulato r outpu t is equ al to +5 ±0.5 Volts. When complete, go to step 71 .

97 Test of thePower Supply Assembly is complete . The30 second delay and ΙNT OP circ uits are
physically located on the assembly but are checked during the Switch Assembly Test in Table 4-9.
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STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

1 Remove Power f rom the i nstrument . Wait at least t h ree minu tes, then remove the attenuato ι assembly,
install it on t he extende r pcb and rei nstall t he combination in the inst rument . Insure that all other
standard assemblies are installed in the i nstrument and the coaxial conhex connector cab les a r e con-
nected .

WARN ING!

When the 5200Α is in Standby, dangerous voltages of ±300V dc
are present on some extender pcb test points.

2 Set the POWER Switch to ON.

3 Usin g extende r pin 81 as common , check with α DVΜ at extender pin 84 and J32, pi n 7 (top rea r
ca rd edge connector) for +5 + .25V dc .

CAUTION I

The Attenuator Assembly is α multilayered pcb . When removing components for re-
placement during troubleshooting, the preferred method is to clip the Ιααά , especially

with IC's, and removethem one at α time to prevent removing the thru hole plating .

4 Is the voltage present and with i n tolerance at bot h points? 6 5

5 If present at p i n 84, but not at J32-7, check the pcb fo r open land patterns. If not present at either
point, c h ec k the powe r supply outpu t and fo r load i n g .

6 Ver ify the MODE Switch is in STDBY, the n while selecting all of th e va r iou s Freque ncy/Voltage
ra n ge combi n atio ns, check if th e OVERLOAD or OPER indicators illum inate .

7 Did the OVERLOAD indicato r illuminate at any Frequency/Voltage range comb ination? 8 12

8 While set at th e defective Frequency/Range combination, r emove the conhex connectors for th e
coax cab les to the Power Amplifie r and AC-DC converte r .

9 Did the OVERLOAD indicato r stay ill uminated? 10 11

10 Chec k the L IMIT Logic ci rcu its on the Powe r Amplifie r and/o r AC-DC converter for the ove r load
usin g th e applicable tables . When complete, repeat th e test beginnin g with step 6 .

11 The most probable cause of an overload o riginating on th e attenuato r is mo re relays than requ i red
closed , pr ovid i ng pa r allel signal paths and loads . Use Tables 421 and 422 α: an aid i n tracing signal flow .
Also, check the assembly for shorted land patterns or components . Rep ai r as required and repeat the test
beginn i ng with step 6.

12 Did the OPER indicator ill uminate at any Frequency/Voltage range comb i natio n ? 15 13

13 Set the Voltage range switch to 1 volt and the MODE switch to OPER.

14 Does the OPER indicato r ill uminate and th e STDBY indicator extingu is h ? 16 15

15 Check the STANDBY logic li n e at extende r p i n 34 and the logic gates or iginati n g t he sign al . Rep ai r

as required and repeat th e step cau si ng th e t ransfer to th is step .

16 Select both Internal and External Sensi ng at each Voltage range .
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ST EP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

17 Is the sense switch ing correct, i.e ., only internal selectable in the three millivolt ranges and both
internal and External selectable in the other ranges? 19 18

18 Check the ΕΧΤSEN logic li ne at extender pi n 43 and the logic gates origi nating the signal . Repai r
as required and repeat the test begi nn ing at Step 16 .

19 Perfo rmthe Load Regulation Verificatio n Test i n parag raph 4-48 .

20 Perfo rmthe L i ne Regulation Test in paragraph 4-50 .

21 Are the results of both tests acceptable? 24 22

22 Α failure in the sense li nes is α frequent cause of fail ure in the li ne and /o r load regulation circ uits.
This can be checked by removing the Power Amp and selecting the 100-volt range, external se nse
and operate. Measure with an ohmmeter between the output hig h and sense high term inals, and
then between the output low and se nse low terminals. There should be α diode junctio n voltage
drop in both polarities on each set of terminals. An openor short in any of these measurements
will cause α fail ure. When completed, select inte rnal se nsing a nd measure for α short between each
set of term inals. An open or diode junctio n voltage drop during these measurements will cause α
fail ure. Α complete check of the sensing relay is contained in Table 4-9, step 61 .

23 Replace the Power Amp, repai r any components found defective and then recheck the L ine and
Loadregulation as descr ibed in paragraphs 4-48 and 4-50. If the inst rument still does not pass
those tests, perform the Signal Pat h Test Subroutine beginning at Step34. When the subroutine
is completed, retu rn to the procedure at step 19 .

24 Perfo rmthe Distortion Tests in paragraph 4-43 .

25 Are the results of the test acceptable? 29 26

26 Check for an overload conditio n on the Power Amp Assembly . If prese nt, refe r to step 6. If applicable,
repai r as requ ired and repeat step 24.

27 Check for the samedistortio n at th e input from the Power Amplifier. If present, check t he Power
Amplifier, using the applicable table . If app licable, repai r as required and repeat step 24.

28 The disto rtion maybe caused byproblems in the signal paths through the relays. Perform the sig-
nal Pat h Test subroutine beginning at step 34 . When the subroutine is completed, return to the
procedure at step 24 .

29 Connect α rms diffe rential voltmeter .ac ross the 5200Α output terminals . Connect the instrument
for exte rn al sensing. Select external sensing on the 5200Α Front Panel .

30. Excercise the Front Panel Frequency and Voltage ra nge switches up to α maximum of 10 volts,
1 MHz seve ral times to check the repeatability and stability of the output signal .

31 Is the stability and repeatability of the output of an acceptable quality? 33 32

32 Perform the Signal Path Test sub routinebeginning at step 34 . When the subrouti ne is completed,
ret urn to the procedure at step 29 .

33 The test of the Attenuator Assembly Α6 is nowcomplete . If any component was replaced or an
adjustment changed, α calibration procedure should be performed.

34 Signal Path Test Subroutine. Three diffe rent methods can be used to provide α signal source to
trace the signals through the Attenuator Assembly . Each method is descr i bed in o ne of the three
following steps. Select the method best suited for the conditions at the time the test is perfo rmed.

35 The fi rst m et hod uses the output from the Power Amp and the front Panel Controls but removes
the attenuator sense output. Verify the atte nuator assembly is on the extender and co nnected to
the Power Amp Output with an extension cable. Remove the Attenuator Sense Output cable from
the AC-DC Converte r. Short tp4 to tp5 on the AC-DC (bnverter (the OVERLOAD indicator will
illum inate but will not effect operations) . The instrument is now ready fo r the test whic h starts
at step 38, however, remember that while the Power Amp input is cont rolled, the output is not
and will vary sιιgητιγ trom norma ι rea οι ngs .
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36 The second methoduses the Oscillator Outpu t and the Front Panel controls bu t removes the Power
Amp from the ci rcuit. Disconnect the Power Amp from the inst rument. Verify the atte nuator
assembly is on the extender . Remove the Attenuator sense output cable from the AC-DCconverte r
and short tp4 to tp5 on theAC-DC Converter (theOVERLOAD indicator will illuminate but will
not effect operations) . Connect the oscillator assembly output at tp7 (Η1) and tpl (LO) to the
Attenuator input at the conhex connecto r, J33 . Set the Front Panel Voltage magnitude switches to
full scale. The instrument is now ready fo r the test which begins at step 38, however, the maximum
signal will be approximately 3 volts rm s .

37 The third method uses an external oscillator to remove any possibility of the error being induced
by the Oscillator of PowerAmp assemblies. Verify the Attenuator assembly is on the extender.
Remove the Attenuator sense output cable from the AC-DC Converter . Disconnect the Power
Amplifier and Oscillator assemblies . Connect the output of an external oscillator set fo r some fre-
quency within the ra nge dialed by the Front Panel and between 1 and 12 volts rms to the attenua-
tor input at the conhex connecto r J33 . If the 100-volt ra nge is selected in the OPERATE mode,
an input of 10 to 120 volts may be used. However, if more than 12 volts is app liedwh ile the in-
strument is in any other range, or in the 100-volt range, while in standby damage to the attenua-
tor components may result.

38 Trace the applied signal through thepaths given in tables 4-21 and 4-22. If any signal path is not
complete, use Table 4-23 to check the logic controlling the Frequency range and Table 4-24 to
check the logic controlling the voltage Amplitude range . Verify the relay coils and contacts are
operatio nal prior to testing the energizi ng logic circuits . Check that the atte nuator se nse output
cable always has available between 0.1 to 1 .2 volts rms fo r the AC-DC Converter .

ΝΟ ΤΕ

Α logic NIGHor true can result from an open circuit in addition to the normal
+2.0 to +5.0 volts dc.

39 Repair as requ ired, repeat the test until the resu lts are satisfactory, then return to the step origi-
nating the transfer to this sub -routine.
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1 Remove powe r f rom the i nst rument . Wait at least three mi nu tes, t h en disconnect t he Powe r Amp
from th e Moth e rboa rd, i n stall it on the extender assembly and rei nstall the comb i n ation in t he i n stru -
men t . Do not reconnect t h e attac hed coaxial cable to J33 on the Attenuator assembly . Set S1 to
the position t h e white d ot is visi b le to lower the output stage operati n g voltages . Rotate R26 BIAS
CURRENT ADJUST fu lly counter cloc kwise fo r minimum b ias . Connect α test voltmeter between
tp OUTPUT ( ΗΙ ) a nd tp 6 LOW. Disconnect th e Oscillato r Assembly Α10 f rom th e i nstr ument
for t h e voltage regulator chec k s .

WARN ING!

When the 5200Α POWER Switch is ON, dangerous voltages
up to ± 300Volts DC are present on some ex+gnder pcb test
points . .

2 Set t h e POWER Switch to ON and after th e delay, t he MODE switch to STDBY .

3 . Does t h e test voltmeter r ead α DC Zero offset of 0 +05V dc? 4 5

4 If th e DC offset voltage is with i n tolerance and the i nst rument fau lt h as not yet been isolated to
the power amplifier t he power supply c h ec k s th at follow may be omitted at t he operato r's dis-
cretio n and t he test t ransferred to step 45 . If th e i n strument fau lt h as bee n isolated to Power
Amplifier o r α fault develo p s i n late r steps of t h is pr ocedu re, t he power supply c h ec k s contai ned
i n steps 5 t hrough 44 shou l d be performed .

5 Connect t h e DVM between extender pins 21 ( ΗΙ ) a nd 17 ( LO) and check the +300 fo r α readi n g
betwee n +295 and +355V dc .

6 Transfer the DVM ΗΙ i nput to extende r p i n 13 and chec k the -300 for α reading between -295
and -355V dc .

7 Tra n sfer t h e DVM Η Ι i nput to extender p i n 16 and chec k t h e -190 RAW for α read i n g between
-220 and -28ον dc .

8 Transfe r the DVM ΗΙ i n put to extender pin 19 and ch ec k the +190 RAW fo r α r ead i ng betwee n
+220 and +280V dc .

9 Tr ansfer th e DVM ΗΙ i nput to exte nder p i n 76 and the LO inpu t to pi n 86 . Chec k the +30V fo r
α read i n g betwee n +29 and +31 V dc .

10 Transfer t h e DVM ΗΙ input to extende r p i n 74 and c h ec k th e -30V fo r α r eadin g betwee n -29
and -31V dc .

11 Tr ansfe r the DVM ΗΙ i n put to extender pi n 77 and c h ec k t h e -15V fo r α read i ng betwee n -14

and -16V dc .

NOTE

The +15V do is adjusted to the liste d tole rance during calib ration . It might then

be readjusted out of the listed tole rance to insu re the +190 Volts regulated checked
later in the procedure is at least +185V dc .

12 Transfer the DVM ΗΙ i nput to extende r pin 79 and c h eck th e +15V for α readi ng between +14 .9
and +15 .1 V dc .

13 T ransfer t h e DVM ΗΙ i n put to extender pi n 83 and check th e +5V fo r α read i n g betwee n +4.75

a nd +5.25V dc .

14 Are all the exter nally supp lie d voltages wit h i n tolera nce? 24 15

15 Remove power from the i nst rument, wait at least t hr eemin u tes, t h e n remove the Powe r Ampli-
fie r Assembly from t h e extende r assemb ly, a nd reapply powe r to t h e i n stru men t .

16 Repeat t he voltage check s in steps 5 th ro ugh 14 with t he Power Amplifie r Assembly removed .

17 Are all th e voltages now with i n tolerance? 18 19
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18 Check the Power Supply Assembly output and the insteconnections using the applicable tables.
Repair as requi red and repeat the voltage checks beginning with step 1 .

19 If theplus and minu s 15 or 30 Volts supplies are defective, due to loading on the Power Amp,
check the ±190V regulator ci rcuits, the -21 Volt ci rcuit, theOutput Stage transistors, shorted
la nd patte rns, oscillation on the output or α do offset on the output .

20 For loading in the +5 Volt circ uit, check Κ1, Κ2, 013, U2 and the land patterns .

21 For loading of the±300 Volt supp lies, check at CR8 and CR9 for +10±1V do and -10± 1 V cε
respectively. If present, check the output stage.

22 The±190 RAWi nputs are used to generate the ±190 Regu lated Supp lies . Check these ci rcuits

for loading if the input is loaded down sufficient to be defective .

23 Repai r any fa ults locatedand repeat the power supply checks starting at step 2.

24 Wit h the DVM connected between tp 1 (ΗΙ ) and tp6 (LO) does the-190 Regulated voltage read
between -180 and -200 volts? 28 25

CAUTION

High Voltage is present at the test points in the following procedure : When
testing with the load, do not leave it connectedformore than 5 seconds
and use α high wattage resistor box such as the clarostat, power resistor decade
box, Model 240-Cor equivalent.

25 Check the regulation of Q31, 032, CR 12, Q30 and 029 and thei r associated components, then

verify the ci rcuit as follows: Wit h α scope connected between τρ 1 and τρ6, the ripple should be

less than 10 mV ρ-ρ. Apply α4k ohm load between tp6 and the negative (bottom end)of C20and

check fo r α change in voltage with the load applied at less than 500 mV. The r ipple w it h the
loadapplied should not exceed 10 mV . Wit h the line voltage va ried ±1096, the regulated voltage

should not va rymore than 500mV ρ-ρ with no load and 700 mV with the 4Κ ohm load applied.

26 Check the limiting of 040 and its associated components, then ve rify the ci rcuit as follows:
With α scope connected between τρ 1 and τρ6, the ripple should be less than 10 mV ρ-ρ. Apply α

1 Κohm load between tp 6 and the negative (bottom) end of C20 and check for α change in vol-
tage of greater than 10 Volts.

27 Repai r as requ iredand then repeat step 24

28 W ith theDVM ΗΙ i nput transferred to tp2, does the -190 L imit Voltage readbetween -180 and

-200V dc? 31 29

29 Check the limiting of 019, Q24and thei r associated components for the output stage supply, then
verify the circuit as follows: With α scope connectedbetween tp 2 and tp 6, the ri pple shouldbe

less than 10 mV ρ-ρ. Apply α 1 .3Κ ohm load between τρ6 and the collector of 024 and check for α

change in voltage of greate r than 2 volts. Wit h the line voltage varied ±1096, the-190 limit voltage

should not vary more than 500 mV unloaded.

30 Repair as requ ired, then repeat step 28 .

31 Wit h the DVM ΗΙ input transferredto the negative (top) end of C35, does the -190 bias supply
read between -180 and -200Vdc? 34 32
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32 Check Q41, Q42 and thei r associated components for the-190 bias supply, then verify the circuit
as follows: With α scope connected between the negative end of C35 and tp 6, the r ipple should
be less than 5 mV ρ-ρ. Apply α 7Κ ohm load between the negative end of C35 and tp6 and check for
α change in voltage of greate r than 2 volts. With the line voltage varied ±10%, the -190 bias voltage
should not va ry more than 500 mV unloaded.

33 Repair as required, then repeat step31 .

34 With the DVM ΗΙ i nput transferred to junction R72 and the collecto rs of 06 and 08,does theDVM
read between -20 and -22V dc? 37 35

35 For α fault in the -21 volt circuit, check CR1, CR3, 07 and 08, and the differential amp transistors
Q3, Q4, Q5 and Q6 . The collector of 02 should be at approvimmtely +6.5 Volts except when the
-100 volt range is selected . The collecto r of Q7 should be approvimately 28.4 volts and the
emitters of 03 and 04 should be close to equal and between 0.7 and 1 .8 volts. The gate of Q1
should be0±100 μVolts, however, at least α 10Κ ohm resistor should be used in series with the 1
voltmeter probe to prevent oscillatio n.

36 Repair as requi red then repeat step 34 .

37 With the DVM ΗΙ i nput transferred to τρ 3does the +190 Regulated Supply read between +185 and
+200V dc . 41 38

38 Check the regulation of Q25, Q26, 028 and their associatedcomponents then ve rify the ci rcuit as
follows: With α scope connected between tp3 and tp6, the ripple should be less than 100mV ρ-ρ.
Apply α4Κohm load between the Cathode of CR32 (027 Emitter convenie nt equ ivalent) and
τρ 6 and check fo r α cha nge in voltage of less than 500 mV. The ripple with the load applied
should not exceed 100 mV . With the li ne voltage va ried ±10%, the regulated +190 Volts should not
vary more than 1 volt with or without the 4 Κohm load applied.

39 Check the limiti ng of 027 and its associated components, then verify the circuit as follows: With
α scope connected between tp3 and tp6 the ripple should be less than 100mV ρ-ρ. Apply a 1 .3K ohm
load between the Cathode of CR32 and tp6 and check for α change in voltage of greater than 50 volts.

40 Repai r as requ ired then repeat step 37 .

41 Rechec k the ze ro do offset between τρ OUTPUT (HI) and tp 6 for 0 ±100 μ Volts .

42 Is the offset within tolerance now that all the regulated power supplies have been verified? 45 43

43 Try to br ing within tolerance by adjusting R6PWR AMPZERO._ If insufficie nt range exists check the
m ain signal and main feedback paths through the Power Amplifier . Check the Op Amp U1 . CR29
and C29 at the input or 038, and 033 with thei r respective associatedcomponents could cause the
offset. CR19 and CR20 breaking downat an inco rr ect voltage could cause the offset through the
feedback pat h . RelaysΚ 1 and Κ2 should beenergized and deenergized respectively in all ranges
except the 100 volt range . In the 100Volt range, thei r status should be reversed. Any other config-
uratio n could cause an offset and distortion . The output stage components Q20and Q23, with C12,
C17, C19, CR8 and C89 are also α possible problem. The B IAS CURRENT ADJUST R26 should be
set at them inimum but if this reads more than 350 mV,between tp5 (+) and tp4 (-), the ci rcuit is
defective. Also check for loadi ng in the output cable.

44 Repair as requ ired, then repeat step41 .

45 Removepower f rom the instrument. Wait at least three minu tes, then connect the Power Ampli-

fier Ουρυτ cable to the Attenuator Assembly with α coaxial extension cable and set S1 to the posi-

tion the red dot is visible. Reconnect the Oscillator Assembly to the Motherboard .
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46 Set the POWER Switch to ON, and afte r the delay, the MODE switch to STDBY.

47 While observing the OVERLOAD i ndicator, rotate the voltage and f requency range switches through

thei r va rious combinations. Do not exceed the Volt/Hertz specifications .

48 Did the OVERLOAD indicator come 'ON' for any frequency/voltage range combination? 49 52

49 Were the detailed powe r supply checks beginn ing at step 5 performed? 51 50

50 Prepare the equipment as detailed in Step 1, then perform the detailed powe r supply checks starti ng

at step 5.

51 Isolate the problem to the Power Amp by removing power, waiting three minutes, then disconnecting

it from the Motherboard . If the OVERLOAD indicator remains illuminated , the problem is i n the
Attenuator, the AC-DC Converter or the Ι nter-connections . R efer to the applicable tables for these

assemblies . Replace the Power Amp. Verify the sense cable between the AC-DC conve rter and
the Attenuator is connected and thePowerAMP output cable is connected to the Attenuator
since these can cause an overload of theoutput and driver stages. Disconnect the Oscillator
Assembly and the Power Amp output cable . Check the outpu t bias circ uit. Check at tpOUTPUT
for an oscillation with the input shorted Up 6 to extender p in 69) . If the oscillatio n is approx-
imately 3 mHz, check U 1 and its associated circuitry. If approximately 10 MHz checkC43 and

C36. If the oscillation is at 250 - 600 MH z it might be 04 or Q34 through Q37. (These can be
traced withαp ic k up loop and spectrum analyzer display .) Check Κ1 and Κ2 in the feedback loop

and CR19/CR20 . With the overload (LI MIT high) Q39 conducts gating on Q38to shunt U1

withC8 to stabilize theamplifier and prevent oscillatio n in U1 . Also Q33 will conduct to short
the input to input low th ro ugh C28 for stabilization and quick recovery from the overload. Repair

as required then repeat step 47 .

52 Select an output of 1 volt on the 10-volt range at 1 KHz and set the MODE switch to STDBY .

53 Using an oscilloscope, is an AC signal present at tp OUTPUT, equal to approximately 1 volts rms? 66 54

54 Is an input signal present from the oscillator assembly at extender pin 69? 56 55

55 Check the Oscillator Assembly outpu t, fo r loading of the output on the Oscillator Control Assembly

and the inte rconnections. R epai r as required , then repeat from step 52 .

56 Perfo rmthe applicable step from the sequence in steps 57 through 65 to isolate the fault. R epai r

as requ ired , then repeat the sequence starting at step 52 .

57 The se nse loops can be isolated with the following procedure: Verify thePower Amp is on an exten-

der and the Output Cable is not connected to the Attenuator. Disconnect the atte nuator se nse

cable from theAC-DC converte r. Short tp4 and tp5 on the AC-DC Converter. Set the MODE
switch to operate. In the 10-volt ra nge, the normal ind ication is α Χ3 gain between the input from the

oscillator and tpOUTPUT. Ιη the 100 Volt range, the gain should be 30. When the Attenuator

Feedback loop is disconnected the gain is dependent on the Power Amp feedback resistors R 1, R 2

and their associated ci rcuitry .

58 All in pu ts can be isolated by removing the oscillator and oscillator control assemblies, afte r power

has been removed, and connecti ng an exte rn al oscillator between extender pin 69 (ΗΙ ) and tp6
(LO) . Check for the proper gain (3 or 30 up to the maximum swing) with α scope. The input should

be kept below 3.3V rms.

59 DC levels may be checked by removing the oscillator and oscillator control assemblies, the atte nuator

se nse cable, the Power Ampoutput cable and shorting the powe r amp input (extender τρ69) to input

LO (tp6) . Typical DC levels are found in the detailed power supply checks in steps 1 and 5 through

44 whic h should beperformed at this time if not done previou sly.
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60 Check theDC through Low frequency operatio n of thePower Amp Assembly . Remove power

from the instrument . Wait at least three minutes then remove Q15 and Q9 from the PowerAmp-
lifier . Set S1 to the low voltage position (white dot showing),disco nnect thePower Ampoutput
cable from the attenuator and short the assembly input (τρ6 to extender pin 69). Disconnect the

Oscillator and Oscillator Control assemblies from the instru ment. P lace an alligator clip on one end

of 100ohm2 watt carbon resistor and α transistor lead on the other. Connect the resistor between

the vertical shield in the center of theboard and the collecto r hole of the removed Q15. Turn R26

B IAS CURRENT ADJUST Fully counte rclockwise and connect α voltmete r between τρ OUTPUT

( ΗΙ ) and tp6.

61 Select α 1 volt output on the 10 volt range at 1 kHz and set theMOD E switch to STDBY . Theoutput

shouldbe approximately +2.4V dc. Also check between the top of R 72 (Η Ι ) and tp6 for approx-

imately -14V dc.

62 Very carefully remove the load (resisto r connected in step 60) and check that the output voltage

goes to approximately +22V do and the voltage at the top of R 72 remai ns at -14V dc.

63 Connect the 100 ohm resisto r between the collecto r pi n on the socket for Q15 and extender pin 77

(-30V) . The output voltage shou ld9ο to approximately -12.5V and the voltage at the top of

R 72 to approximately -28.5Vdc.

64 The voltage swing at R72 is an indication of the cond itio n of the input and mid stages . The swi ng

of the output is an ind icatio n of the condition of the driver and outpu t stages.

65 Remove power from the instrument. Wait at least three minutes, then replace Q9 and Q15, the dis-

connected assemblies, and return S1 to theHigh VoltageMode of Operation (the red dot visible).
R26 is readjusted for the correct bias in the next sequence . R esto re powe r to the instrument.

66 With α L i ne isolated voltmeter measu re theoutput stage between tp5 (HI) and tp4. If the voltmeter
has α guard connect it to input LO.

67 Is the bias voltage adjustable by R26 BIAS CURRENTADJUST to 350 :L10 mV, representing α bias

cu rrent of 35 mA? 70 68

68 B iasing cu rrent for thedriver stage is established by CR 17 . 14 mA flows from the+300Vthrough
R82 - R84, CR17, Q14, R28, Q15, Q36, Q37, and Q42 and thei r associated components to the

-190 regulated supply . R26 develops the voltage drop needed across Q14and R28 to bias the
dr ivers and output transistors. The voltage drop ac ross 014should be between 2.24 and 2.84

volts, depending on the setting of R 16 . The circuit can be affected if C12, CR5 or CR6 are shorted

o r leak ing. CR8 and CR9can effect the output giving the impression of αbias defect.

69 Repai r as re qu i red then repeat step 66 .

70 Verify all assemblies are installed in the instrument (the Power Amplifier on the extender assembly).

Switch S1 should have the red dot visible fo r the High Voltage Mode. Verify the Power Amp out-

put cable is connected to the Attenuator and the Attenuator se nse cable connected to the AC-DC
converter assembly.

NOTE

This test insures proper operation andfast recovery to the overload circuit To
perfo rm it the Attenuator Assembly Α6must be operational with its feedback
circuit.

71 Connect an oscilloscope across the 5200Α output te rminals.
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72 Obtain an output of 10 volts on the 10 volt range at 1 kHz.

73 Place α two watt carbon composition 100ohm load on t he outp ut.

74 Does theOVERLOAD ind icator illum inate and the oscilloscope d isplay an attenuated wavefo rm,
clipped on bot h t he positive and n egative peaks? 76 75

75 Check the -190 regu lator if the n egative portion is defective, the +190, if the positive, then repeat
step 72 .

76 Return to STDBY, verify theOVERLOAD ind icator exti nguis h es . Remove the 100ohm resistor .

77 Obtain an output of 100Volts on the 100-volt range at 1 kHz then apply a 1K ohm 10 watt
resistor as α load .

78 Does theOVERLOAD indicator ill uminate and the oscilloscope dis play an attenuated waveform,
clipped on both the p ositive and n egative peak s? 80 79

79 Chec k the -190 regu lato r, if the n egative portion is defective . The +190, if the positive. Repai r as
requ i red t hen repeat step 76.

80 Retu rn to STDBY and remove the load.

81 Obtain an output of 10 volts on the 10 volt range at 1 kHz then apply α shorting link to t he
output termin als .

82 The OVERLOAD ind icator illum in ates and t he outpu t drops to zero.

83 Remove the short. The OVERLOAD ind icator exti ngu ish es and the outp ut return s to normal .

84 Is the shor t ci rcu it recovery feature operational? 86 85

85 Check t he -190 regu lator, if the negative portion is defective . The+190 if the positive. Repai r as
requ i red then repeat step 80 .

86 Connect the DC coupled oscilloscope between τρ2 (-190V LΙΜ ) and tp6 (LO) and ob tain α
10 volt (10 Volt ran ge) output at 1 kHz (1 kHz range).

87 When α short is applied to the 5200Α outpu t, does the disp lay fold to ze ro volts at α 1 kH z rate? 89 88

88 Check Q19, Q24 and th ei r associated componen ts. Repair as requ ired , then repeat step 86.

89 Connect the AC coupled oscilloscope between tp1 (-190V) and tp6 (LO) and obtain α 10volt
(10 volt range) output at 1 kHz (1 kHz range) .

90 When α short is app lied to the 5200Α outpu t, does the display peak at +5 and -3 volts at α 1 kHz rate,
but not fold bac k (i .e . go towa rd zero)? 92 91

91 Check Q31, Q32, Q40 and t h eir associated components . Repai r as requ i red , then repeat step 89 .

92 Connect theAC coupled oscilloscope between tp3 (+190V ) and tp6 (LO) and obtain α 10 volt
(10 volt ran ge) output at 1kHz (1kHz ran ge) .

93 When α short is app lied to the 5200Α outpu t, does the display fold to ze ro volts at 1 kHz? 95 94

94 Check t he +190V Reg u lator. Repai r as req u i red , then repeat step 92 .
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95 Prepare the scope display for AC coupling, 1 V/CM, 0.5 ms/CM , then connect it between the negative
end of C35 and tp6 (LO) .

96 Short theoutput terminals, then select α 10 volt on the 10 volt range/1 kHzoutput.

97 Does the scope display α wavefo rm of approximately 3 volts peak-to-peak at the negative end of C35? 99 98

98 Check t ransistors 041, Q42 and thei r associated components . If the waveform is 1 volt peak-to-peak
replace the transistors . When complete remove the short, repair as required and repeat step 86.

99 Perform thedistortio n tests outlined in parag raph 4-43 .

100 Were the results acceptable at all f requencies? 110 101

101 Perform theapplicable steps from the sequence in steps 102 through 109 to isolate the fa u lt . Repair
as requ i red, then repeat the test starti ng at step 99.

102 Disconnect the PowerAmp from the extender assembly, short τρ4 to tp5 on the AC-DC converter,

and check fo r distortio n at extender pin 69 . If the distortion remains, check the Oscillator Assembly
u si ng the applicable table. Also check the Power Supply for excessive ripple .

103 If there was no distortio n with thePowerAmp d isco nnected, replace the Power Amp, except leave
the output cable disco nnected, connect α short between tp4and tp5 on the AC-DC Converter, con-

nect α clip lead between tp7 on the Oscillator and the positive end of C35 (bottom) of thePower
Amp and set the Front Panel voltage output switches for 3.3 volts. C heck at the positive end of C35

(bottom) for distortion . If distortion remains check for αdo offset or ripple on the outputs of the
Power Amp (step3) and Oscillator Assembly and for fail ure of C29 or CR29 on the Power Amp
input circuit. If the distortio n disa ppears, check fo r α failure in thePower Amp output stage.

104 Check theoutput high and low signal pat hs back throu gh the sense li nes . Th is can be accomplished

bydisco nn ecti ng the oscillator assembly and applying an exte rn al oscillatio n between 0.3 and 3.3
V rms to thepositive (bottom) end of C29 on the Power Amp. With an oscilloscopecommon on

tp2 of theAC-DC Assembly, trace the 0.1 to 1.2 V rms signal back starti ng at C22 of the AC-DC
Converter through the contacts of J52 to the Attenuator Assembly . Refer to Table 4-11 fo r the
Attenuator checks.

105 Verify the bias as monitored between τρ5 ( ΗΙ ) and τρ4 (LO) on the Power Amplifier is +350

±10 mV. Adjust R26 BIASCURRENTADJUST for this reading if requ ired. If not adju stable,

refer to step 66 .

106 Verify the proper operation of PowerAmp relays Κ 1 and Κ2. Ιη all ranges except 100 volts Κ1

shouldbe energized and Κ2 de-energized. Ιη the 100 volt range, the cond itions are reve rsed.

107 Shorted or leaking zener diodes CR 19 and CR20 maycause distortio n problems .

108 Q20and Q23 may cause breaking down at thehig h voltage peaks. This can be observed with an

oscilloscope by connecti ng α Χ 10 probe between the bias test points tp4 and tp5. Select and

monitor an output of 119V rms at 10 Hz (to obtain the longest possible dutycycle) then slowly

increase R26 BIASCURRENTADJUST for α bias reading of 450 mV. F or clipping on the posi-
tive peaks, check Q23 as the most li kely problem, for clipping on the negative, check 020. When

completed, reset the bias for 350±10 mV .

109 If thedistortion is i n the form of an oscillation, repeat thecheck listed in step 51 .
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STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

110 Check the gain of thePower Amp by comparing the input signal at thepositive end of ς35 (bottom)
with the signal at τρ OUTPUTusi ng an oscilloscope . With the MODE switch in STDBY, the gain
should be Χ3 in all ranges . If the switch is in OPER, the gain should be Χ30 in the 100 volt range
and Χ3 i n all others.

111 Is the gain correct in all ranges? 113 112

112 Check the operatio n of relays Κ1 and Κ2 . In the 100 volt range Κ2 should be energized and Κ1 de-
energized. In all other ranges, the opposite is true. Resistors 81 and R2 in the feedback path de-
termine the amount of gain . The Power Amp may be operated independently to isolate the gain
problems by disconnecting the oscillator and oscillator control assemblies and connecting an exter-
nal oscillator between the positive end of αC35 (bottom) and tp 6. Repair as requi red, then repeat
from step 110.

113 The test of thePower Amplifier Assembly Α7 is nowcomplete . If anycomponent was replaced or
an adjustment changed, α cali bration procedure should be performed.
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Tab le 4-13 . AC-DC CONVERTER PCB ASSEMBLYΑ8

STEP
ΝΟ .

ACTION

Go to the step
number given
for co rrect
response

YES ΝΟ

1 Remove power from the in strume n t . Wait at least th ree minu tes, then d isconnect the power Amp lifier
Assemb ly Α7, the Oscillato r Co n trol Assemb ly Α9and the Oscillato r Assembly Α10 f rom t he Mother-
board Assemb ly Α2. Install the AC-DCConverter Assembly Α8 in the i n strument on the exte nder pcb
assemb ly . When test points are not available, locations will be defi ned in reference to αcomponent as

it is seen faci ng thecomponent side of the pcb , i .e ., top of R1, bottom of R2, leftside of C3 or r ig h t

side of Κ4. Refer to the componen t location d rawi n gs in Sectio n 8 to locate the called out com-
ponent on t he assemb ly . With j umpe rs co nnect extend er p in 86 to tp5and tp2 on Α8. Reapp ly

powe r to the in st rume nt.

2 Check the floating in side theguard voltages supplied to the Α8 Assemb ly . Connect the DVM LO input
to extender pin 54 to chec k the +15 (F), -15 (F) and +20 (F) inpu t voltages .

3 Conn ect the DVM ΗΙ input to extender pin 67 .

4 Is the DVM reading betwee n +14.9 and +15.1 volts dc? 5 27

5 Apply α 270ohm load to the +15 (F) volts input .

NOTE

The loadmay be applied across theDVM input terminals, providedlow-ohm
test leads are used.

6 Does the DVM display change less than 1 volt when the load is app lied? 7 27

7 Remove the lead and t ran sfer the DVM ΗΙ inpu t to extender p in 61 .

8 Is the DVM reading between -14.5 and -15.5 volts dc? 9 27

9 Apply α 270ohm load to the -15 (F) volt inpu t .

10 Does the DVM display change less than 1 volt when t he load is app lied? 11 27

11 Remove the load and tran sfer t he DVM ΗΙ inpu t to extender p in 65 .

12 Is the DVM read i ng betwee n +19.75 and +20.25 volts dc? 13 27

13 Apply α 270 ohm load to the+20 (F) volt input .

14 Does the DVM d isplay change less than 1 volt when the load is applied? 15 27

15 Remove the load and transfer the DVM LO i nput to extender pin 85 to c heck the stand ard in side
the guard voltages . Transfer the DVM ΗΙ inpu t to extend er pin 84 .

16 Is the DVM read i ng between +4.75 and 5 .25 volts dc? 17 27

17 Apply α 100 ohm load to the +5 volt input.

18 Does the DVM display change less than 0.5 volts when the load is app lied? 19 27

19 Remove the load and transfer the DVM ΗΙ input to extender pin 79 .

20 Is the DVM read ing between +14.5 and +15.5 volts dc? 21 27

21 Apply α 270 ohm load to the +15 volt inpu t .
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STEP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

22 Does the DVM display change less than 1 volt when the load is applied? 23 27

23 Remove the load and transfer the DVM ΗΙ input to extender pin 77 .

24 Is the DVM reading between -14 and -16 volts dc? 25 27

25 Apply α 270ohm load to the -15 volt input.

26 Does the DVMdisplay change less than 1 volt when the load is applied? 31 27

27 Isolate the trouble from the Power Supply byremoving power from the instrument, remove the Α8
assembly from the extender, individually jumper extender pin 86 to extender pins 42, 54 and 72,
reapply power and, repeat steps 2 through 26, disregarding the transfer instructions.

28 Are all the voltages within tolerance? 30 29

29 Check the Power supplies for proper output. The voltages are also used on the Reference Assembly
the Switch matrix Α3 and the Attenuator Α6. Repair or replace as required, then return to the step
originating the transfer .

30 Remove power, remove the jumpers installed in step 27, verify the jumpers installed in step 1 are
installed, replace theΑ8 assembly in the extender assembly, reapply power and check the appli-
cable circuits utilizing the voltage out of tolerance. Repair or replace components as required, then
return to the step originating the transfer instruction.

31 Remove power from the instrument. Open the line from the Reference Assembly at J51 and
insert α "Τ" connector made from α BNCconnector and two BNC to conhex adapters between
the cable and J51 .

32 Verify the 5200Α is set to operate at 1 volt on the 1-volt range and 1 kHzon the 1 kHz range.

33 Connect theDVM to the "Τ" connector to monitor the Reference Assembly input and reapplypower
to the instrument . After the delay, set the MODE switch to STDBY.

34 Divide the reading displayed on the DVM by ten. Record the result.

NOTE

The d isplay should beα figure somewhere between 5and 6 volts. The exact

figu re is not importan t, since it will vary, only th e fact that the switch settin gs

dividing th e fig ure a re linear.

35 Set the 5200Α to operate at 0.1 volt on the 1-volt range. The DVM should display the figure
recorded in step 34 ±0.02% .

36 Set the 5200Αto operate at 0.2 volts on the 1-volt range . TheDVM should display
the figure recorded in step 34 ±0.02% multiplied by two .

37 R epeat for each setting of the MSD magnitude switch, multiplying the figure in step 34 by the abso-
lute switch to obtain the desired reading with α tolerance +0.02% .

38 Are the readings linear and within tolerance? 43 39

39 Disconnect Ρ51 from theΑ8 assembly, leaving the "Τ" connector attached to the cable. Connect the
shield of the cable and the shield on the board . Repeat steps 32 through 37 without the load of the
Α8assembly on the Reference Assembly .
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STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

40 Are the readings li near and within tolerance? 42 41

41 Perfo rm theReference Assembly test in Table 4-16 . When the Reference Assembly output is
correct, restart the test at step 32 .

42 Check the DC Reference input ci rcuits of the AC-DC Converter Assembly Α8 at J51 for loading. When
the loading is removed, repeat the test beginning at step32 .

43 Remove power from the inst rument, disco nnect the "Τ" adaptor and reconnect J51 to theΑ8
Assembly.

44 Connect extender pins 18 and 86 with α jumper clip lead to energize Κ4 when power is applied.
Verify the two jumpers installe d in step 1 are in place .

45 Apply α 1 volt rms±0.1% signal at approximately 1 kH z from an external source to J52.

46 Reapply power to the instrument.

47 Using an AC differential voltmeter, is the input voltage present at the top of C22? 49 48

48 Check the input circ u it ry, especially Κ4. Repair and repeat step 47 .

49 Using an AC Differential voltmete r , is the output of the Buffer amplifier equal to the input voltage
(unity gain)? 51 50

50 Measure the typical voltage figures given in Table 4-25 with diffe rential voltmeters to isolate the
failure to an ind ividu al circuit or component i n the buffer amplifier. Repai r as required, then repeat
step 49 .

51 Repeat step 47, 48, and 49 with the input frequency set at 10 Hz and 1 MHzto check the
bandwidth of the Buffer

52 Check at theAnode of CR10 and Cathode of CR11 with an oscilloscope fo r the waveform displayed
on the schematic of theAC-DC Converter Assembly ( F igure 8-11) .

53 Are both waveforms present with αpeak voltage of 1 .4 volts for an input of J52 of 1 V rms? 72 54

54 Remove power from the instrument. Remove the covers from thetwo DC operational Amplifiers,
Α8Α1 (rig ht) and Α8Α2 (left) and reverse them . Reapply power to the instrument and recheck
the waveforms at the anode of CR10 and Cathode of CR11 .

55 Are both waveforms present with αpeak voltage of 1.4 volts? 56 57

56 Remove and replace thedefective Amplifier . These amplifiers are not repai rable in the field, and must
be replacedas α u nit. Order Fluke Stock Number 332627 . When thedefective amplifier has been
replaced, repeat step 52.

57 Restore the DC Operational Amplifiers to thei r original positions .

58 Reduce the input voltage at J52 to 0.1 volts rms at 1 kHz .

59 Using α 20Κ r esistor in series with the ΗΙ Lead of αDC differential voltmete r, check at the bottom
end of R25 (input to rectifier amp) .

60 Is the reading equal to 0±10μvolts dc? 62 61
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STEPEP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES FNO

61 Adjust R29 RECT . ZERO fo r the null ± 10 μ volts. If there is insufficient range for adjustment,
check theDC operational Amplifier, the adjustment ci rcuitry, and the rectifier amplifier.

62 I ncrease the input voltage at J52 to 1 .0 volts rms at 1 kHz.

63 Attach α 20Κohm resistor in series with the probe then check at the top to R 15 for α typical
value of +1 .724V dc.

64 Check at the bottom of R16 fo r α typical value of +1 .714V do or approximately 10 mVolts less
p ositive than the voltage measured at R15 .

65 With an oscilloscopecheck at the top of R 18 fo r α typical 180mV peak-to-peak signal riding on α
+7,29V do level.

66 Check at the top of R 22 for α typical value of +8.05V dc.

67 Check at the bottom of R22 for α typical value of +8.18V dc .

68 Check at the top of R21 fo r α typical value of -11 .45V dc.

69 Check at the bottom of R23 for α typical value of -12.16V dc.

70 Check at the junction of the Q14and Q15collecto rs for α typical 3.5 volts peak-to-peak balanced
above and below thedo zero li ne ±100 mVolts.

71 Replace components in the rectifier amplifier as requi red and repeat step 52 until a satisfactory
outpu t is obtained. If the rectifier output assembly (406959) consisting of Q14, Q15, Q25, CR10,
and CR11 are changed, insure the un it is not mounted fl ush to thepcbbut approximately 3/8 of
an inch away from the su rface of the pcb.

72 Select α 1 volt output on the 10 volt range and verify it is appliedto J52 .

73 Connect do coupled scope between τρ3 and tp5 (LO) .

74 Check for an output at tp3 of approximately +12.5Vdc.

75 Select an 11 volts output on the 10-volt range.

76 Check for an output at tp3 of approximately -13.5V dc.

77 Are the voltages correct and swing from one extreme to the other? 79 78

78 Check the DC Operational AmplifierΑ8Α1 ( refer to step 54 fo r procedure) and Q24 with its
associated circuit ry. Replace or repair as required, then return to step 72 .

79 Connect the DVM to the bottom of R47 to monitor AMPTD1 . Rotate the voltage magnitude LSD
switch through its range . The DVM reading should go from α small negative value on all even
numbersto approximately +15 volts fo r all odd numbers.

80 Transfer the DVM to the bottom of R50 to monitor AMPTD2. Rotate the voltage magnitude LSD
switch through its range . The DVM readings should be approximately +15 volts at settings 2, 3, 6,
and 7, with α small negative voltage at other settings .

81 Transfer the DVM to the bottom of R53 to monitor AMPTD4. Rotate the voltage magnitude
LSD switch through its ra nge . The DVM readings should be approximately +15 volts at settings
4, 5, 6, and 7, with α small negative voltage at other settings .
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STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

Y ES ΝΟ

82 Transfer the DVM to the bottom of R56 to monitor AMPTD8. Rotate the voltage magnit ude LSD
switch through its ra nge . The DVM readings should be approximately +15 volts at settings 8and 9,

with α small negative voltage at other settings .

83 Were the readings co rrect at all fo u r resistors? 85 84

84 Check at extender pins 21 (ΑΜΡΤ 1), 23 (AMPTD2), 25 (AMPTD4) and 27 (AMPTD8) fo r the
correct inputs as outlined in steps 79 through 82 . Data present replaces the +15 volts with -5 volts

and α slightly positive output replaces the slightly negative voltage for data not prese nt. If any
readings are i ncorrect, check the output from the switch matrix and the inte rconnecting ci rcuits.

If all inpu ts are correct, check the F ETS and Driver Transistors associatedwith the defective ci rcuit.

Repair as required and repeat step 79 .

85 Verify that only theΑ7, Α9 and Α 10 Assemblies are removed f rom the circuit, tp2 is connected to

tp5, extender p in 86 is connected with α jumper to both extender pin 18 and tp5, and an extern al

oscillator is input to the pcb at J52 . Connect an oscilloscope between τρ3 ( ΗΙ ) and tp5.

86 Set the 5200Α frequency range to 1 kH z, then apply α 1 .2V rms input at 2 kHz from the external

source

87 Does the oscilloscope display of the output at τρ3 have α ripp le voltage less than 20 mVolts peak-
to peak? 88 90

88 Sweep the external oscillator from 100Hz to 1.2 MHz .

89 Does the r i pp le voltage remain less than 20 mV peak-to-peak throughout the entire range? 91 90

90 Check the filter consisting of U2 and its associated ci rcuitry, then repeat step 86 .

91 Set the 5200Α frequency range to 100 Hz, then sweep the exte rn al oscillator from 10 Hz to 120 Hz .

92 Does the ripple voltage remain less than 20 mV peak-to-peak through theenti re range? 94 93

93 Check that extender pin 59 goes LO in the 100 Hz ra nge only to energize Κ 1 . Check the contacts

of Κ 1 fo r closing and C25. Repair as requi red and repeat step 91 .

94 Transfer the external oscillator input to extender pi n 70 ( ΗΙ ) and tp5 (LO) . Remove the jumper

from between extender pins 18 and86 and connect it between tp4 and tp5. (TheOVERLOAD

indicato r comes on automaticlly when these two poi nts are jumpered) .

95 Set the external oscillator outpu t fo r 3V rms ±0.1% at 1 kHz.

96 Is the input signal pr esent at the top of C22 (approximately 1 V rms)? 98 97

97 Check relay Κ3 and its contacts. R epai r as re qu ired and repeat step 95 .

98 Test of the AC-DCConverterΑ8 is complete . If any component was replaced or an adju stment changed
α calibration procedu re should be pe rformed.
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STEP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

1 Remove power from the instru ment. Wait at least three minutes, then install the Oscillator Control
Assembly, Α9 on an extender pcb. Leave the three coaxial cables connecting the assembly to the rear
panel d isconnected . Verify all assemblies except thePower Amplifie r Α7 a re installed in the instrument .
When test points are not available, locations will be defined in reference to α component as it is seen
faci ng the component side of the ρcb, i.e ., top of R 1, bottom of R 2, left side of C3 or right side of
Κ4. Refer to the component locationdrawings in Section 8 to locate the called out component
on the assembly . Connect α jumper between tp4 and tp5 on the AC-DC Converter Assembly Α8.

2 Set thePOWER Switch to ON, the CONTROLSwitch to LOCAL, the PHASE LOCK Switch to OFF,
the SENSE Switch to ΙΝΤ , Select 1 volt on the 10-volt range and 1 kH z on the 1 kHz range . If the
OVERLOAD indicator stays on more than 5 seconds, refer to table 4-9, step 7.

3 Connect the DVM LO input to extender pin 85 . U se this point as common while checking the input
voltages to the assembly .

4 Connect the DVM ΗΙ i nput to extender p in 75 and check for α reading between +29 and +31 volts dc.

5 Transfer the DVM ΗΙ input to extender pin 73 and check for α reading between-29and -31V dc.

6 Transfer the DVM ΗΙ input to extender p in 79 and check for α readi ng between +14.5 and +15.5V dc.

7 Transfer the DVM ΗΙ input to extender pin 77 and check fo r α readi ng between -14and -16Vdc.

8 Transfer the DVM ΗΙ input to extender p in 84 and check for α reading between +4.75 and +5.25V dc .

9 Are all the voltages present and within tolerances? 11 10

10 Check the outputs from the Power Supply Assembly and thei r interconnections, then repeat the
checks begi nning at step 3.

Repeat steps 3 through 7while applying α270ohms load . The change in voltage should be less than
11

1 V do fo r all steps . If Low-Ohm test leads are used the load may be applied ac ross the DVM input
terminals.

12 Repeat step 8 while applying α 100 ohm load . Thechange in voltage should be less than 0.5 volts dc .

13 Do the in put voltages stay within tole rance? 19 14

14 Remove power, wait at least three minutes, then remove the oscillator control assembly fromthe
extender board and reapply power. Afte r thedealy, se thte MODE swtich to STDBY.

15 Repeat steps 3 through 8, 11 and 12 with the Oscillator Control Assembly rem

16 Are all voltages within tole rance? 17 18

17 Check the output from the Power Supply using the applicable table and the interconnection circ uits.
Repair as required, then repeat the check beginning at step 1 .

18 Check the circuits on the φb using the voltage or voltages which are out of tolerance. When the
loading ci rcuit is identified, repai r as re qu i red , then repeat the check beginning at step 1 .

19 Transfer the DVM ΗΙ input to U 10 p in 4andcheck fo r α reading between+14.5 and +15.5V dc .

20 Transfer the DVM ΗΙ i np ut to U 10 pin 11 and check fo r α reading between -14.5 and -15.5 V dc .
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STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

21 Transfer t h e DVM ΗΙ i nput to t h e anode of CR3 (bottom) and check fo r α read i ng between +11 and
+13 Volts dc .

22 Tra n sfe r the DVM ΗΙ i nput to t h e Anode of CR4 ( bottom) and check fo r α read i ng between -5 and
-7 volts dc .

23 Are all the voltages pr ese n t and wit h in tolerance? 25 24

24 Check th e app lica ble reg u lato r circ u it, repai r as requ ire d , and repeat steps 19 throu gh 23 .

25 Repeat steps 19, 20 and 21 wh ile applyi n g α 1 .8 k ohm load. The change i n voltage s hou l d be less than
0.5V do fo r all steps .

26 Repeat step 22 while applying α 470 ohm load . The change i n voltage shou l d be less t hen 0.5 Volts .

27 Do the voltages stay with i n tole rance? 29 28

28 Check t h e ci r cuits on the assembly usi ng the affected voltages . Repair as requ i red and rep eat th e
check beginni n g at step 19 .

29 Check the output of the oscillator assembly Α10 between tp 7 ( ΗΙ ) and τρ 1 with an oscilloscope .

30 Is an oscillatio n pr ese nt? 63 31

31 To con ti nue with th is chec k , it is assumed that t h e AC-DC Converter Assembly Α8, and t h e
Oscillato r Assembly Α10 are operational . If t h is assumptio n h as not been ve rified, chec k the two
assemblies u si ng t h ei r respective test procedures .

32 Use tp 1 as common .

33 Chec k the Ze ro Crossing Detecto r ci rc u it by connecti n g an exte rnal 0 .5V rms, 1 kHz sine wave to
t he jun ctio n of R4/R5/U1-3 ( bottom of eithe r resistor) throug h a 0 .1 AF capacitor .

34 Is t h e output α squa re wave, approximately 3 volts peak-to-pea k , and 1800 out of phase wit h the i nput? 37 35

35 Check Ul and its associate d ci rcu itry and rep ai r as requ ired .

36 Is an oscillation now present at t p 7 ( ΗΙ ) and tp 1 of t h e Oscillato r Assembly Α 10? 63 33

37 Check the On-shot multivi b rato r ci rc u its by monitori n g with α scope the signal at tp 3 ( b ase of Q10) .
Apply an exter n al 0 .5V rms si ne wave at 1 kHz to th e Zero Crossing defecto r to the ju nction of
R4/R5/U1-3 ( b ottom of eit h e r resisto r throug h α 0.1 μF capacitor ) .

NOTE

If the pulses are difficult to see at the higher frequency settings, the input fre-
quency may be increased to increase the repetition rate.

38 Select th e 1 MHz range and check for an 0 .1 μsec pulse width at τρ3.

39 Select t h e 100 kHz range and check for an 0.5 μsec pulse width at tp3 .

40 Select the 10 kHz range and check fo r α 5 μsec pulse width at tρ3 .

41 Select the 1 kHz range and check fo r α 50 μsec p u lse width at tp3 .
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STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

42 Select the 100 Hz range and check fo r α380μsec pulse width at tp3.

43 Are all wavefo rms present and correct? 46 44

44 If all the 100 kHz or the 1 mHz pu lses are incorrect or missing, check U2and its associated ci rcuit ry.
Check the U15 ci rcuit if the 10 kHz or 1 kHz pulses are incorrect. Check the U11 circ uit if the 100 Hz
pulse is incorrect. Repair as requ i red.

45 Is an oscillatio nnow present between tp 7 (ΗΙ ) and tp 1 of the Oscillator Assembly, Α 10? 63 37

46 Check the Switch Driver Ci rcu its with the same 0.5V rms 1 kHz signal input at the zero Crossing
detecto r . Α chopped scope display of the waveforms at the collectors of Q1 1 and Q12should be
approximately 1 .2 volts peak-to-peak centered on α zero Vdc reference with the two square waves
opposite in pola rity or 180 out of phase.

47 Are both signals present and co rr ect? 51 48

48 Check the transistors in the switch driver ci rcuit and thei r associated components . Check the diodes
CR9 through CR14 that are driven by the ci rcuit' Repair as requ ired .

50 Is an oscillatio n now prese nt between tp7 (ΗΙ ) and tp 1 of the Oscillator Assembly (Α10)? 63 46

51 Check the input to the DC Amp at tp 7 (tp 1 common) .

52 Is the readi ng some DC value, typically between -1 and -12V dc, but less than the AC-DC Conve rters
limit voltage of approximately -15V dc? (Reading should be the same as tp3, AC-DC Converter.) 55 53

53 Since the assumption was made that the AC-DC Converter , Α8 is operational, check th e inte rcon-
nections between thetwo assemblies. If there is any question on the operational state of the Α8
assembly perfo rmthe test in the applicable table .

54 Is the oscillation nowprese nt between tp 7 (ΗΙ ) and tp 1 of the Oscillator Assembly Α10? 63 51

55 Check the do voltage levels in the DC Amp, Diode Switches and I ntegrator circ uits u si ng Table 4-26 .
Verify the inst rument is i n the con figur ation described in steps 2 and 3 pr io r to beginn ing the
check. Afte r completi ng the table with the Oscillator Assembly Α10 installed, remove powe r ,
remove Α10, reapply power and complete the table . All values given in the table are typical and
will vary slig htly between inst ruments.

56 Are all values in the table co rrect? 59 57

57 Check the circuits indicated by the test i n the table. In the DC Amp FETS Q1 and 017 are α
matched pai r selected at the factory. Orde r with Fl uke Part Number 337774 with the reddot
installed in 01 and the yellow dot in 017 . To test the circuit connect an isolated H igh Input
Impedance DVM between tp7 ( ΗΙ ) and the junctio n of R2/R 103 (bottomof both) . The DVM
shou ld read approximately -0 .5V dc. If it reads some positive voltage, replace the 01 /017
combinatio n . If the I ntegrator balance is inco rr ect at τρ 6, check by removingΑ10, placing α 1 Κ
resistor between tp 5 and tp6 on the Oscillator Control Assembly and then monitorying τρ 6
(tp 1 - LO) for 0±05V dc. Then vary 8110 to its limits to insure the signal swings from approxi-
mately +1 .25 V do to -1 .25V dc, bri ngi ng τρ 6 to zero at some point in the adjustment . If it

will not balance, check the matched set 05/06 and/or the FETS Q4, 029, Q30, Q31 . This check

of R110 is α troubleshooting adjustment only . When completed, R110 should be recalibrαted.
Repair the circ uits as requi red.
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STEP

ΝΟ .
ACTION

Go to the step
number given
for co rrect
response

YES ΝΟ

58 Is an oscillatio n now presen t between τρ 7 ( ΗΙ ) and tp 1 on th e Oscillator Assemb ly Α10? 63 55

59 Check the voltage levels in the Four Quad rant Mu ltiplie r and H i Freq . Rolloff Compensator
ci rcu its u sing the valu es in the Tab le 4-27 . Verify the instrume n t is in the co n figu ration de-

sc ribed in step s 2 and 3 prio r to begin n ing the chec k . Afte r completing the tab le with the Oscil-

lato r assembly, Α10 installed , remove powe r , remove Α 10, reapp ly powe r andcomp lete the
ta b le . All values given in t he table are typical an d will vary slig h tly between in struments.

60 Are all values in t he table co rrect? 63 61

61 Check the ci rcu it indicated by the tests in the tab le . The Four Quadrant Multip lier U3, may be

isolated by exchanging it with the iden tical IC used at U9 . The ΗΙ Freq . Rolloff Compensator
provides agai n only at the h ig h est frequen cies . Refer to the cali br ation procedure fo r the step s

requ ired to adju st C54. Rep lacemen t of any f requency determ in ing componen ts on the Oscillator

or Oscillato r control assemb lies may requ ire α c hange in the capacity padd ing of C55. If requ i red,
use α h igh quality mica type capacitor. Repair the ci rcu its as requ i red .

62 Is an oscillation now present betwee n tp 7 (ΗΙ ) and τρ 1 on the Oscillator Assemb ly Α 10? 63 59

63 Connect α frequency counte r between τρ 7 (ΗΙ ) and tp 1 on the Oscillator Assembly Α 10 .

64 Select 100 Hz on the 100 Hz range and check fo r an ou tpu t between 99 and 101 Hz .

65 Select 1 kHz on the 1 kHz range andcheck for an ou tpu t between .99 kHz and 1 .01 kHz.

66 Select 10 kHz on the 10 kHz range andch ec k for an output between 9.9 kHz and 10 .1 kHz.

67 We re all three f requencies with in one perce nt? 69 68

68 The oscillato r Co n t r ol Assemb ly has cont rol over range selection in the 100 H z, 1 kHz and 10 kHz
ranges. If the f requency has α la rge variatio n , ch eck t he appropriate relay . (Κ1, Κ2 and Κ3 resp ectively) .

and their associated ci rcu its . Test p oi n ts a nd typ ical voltage read ings are given in Tab le 4-28 . If

the frequency er ror is mi nimal, the Oscillator Assemb ly should be checked first u sing the applicab le

tab le si nce th at is more lik ely to be the so urce of the problem.

69 Connect α RMS voltmete r between tp 7 ( ΗΙ ) and tp 1 ( LO) on the oscillato r assemb ly . Select

the 100 Hz frequency range .

70 Vary the voltage amplitude MSD from 0.1 to 1 .0 (10 Hz to 100 Hz) wh ile check ing fo r α li nea r
change f rom 0.33V rms to 3.3V rms (approxim ately) .

71 Select in turn, the ot her four f requency ranges and c hec k for the linear voltage change .

72 Is the oscillator voltage ou tput li nea r on all five f requency ranges? 74 73

73 Chec k t he DC Amp, Diode Switch es and Integrator u si ng the test points and ty p ical values in Tab le

4-26 . Check the4 Quadran t Mu ltip lie r and H i-F req . Rolloff Compen sato r u sing the test poi n ts and

typ ical values in Table 4-27 . In add itio n , if not all ranges a re d efective, check the switch ing FETS
Ο20 th ro ugh Ο23 and t h ei r associated feedback capacitor s . If only the 1 mHz range is non-linear,

remove the pcb from the exte nde r and install it di r ectly in the instrume n t and rechec k before
troubleshooti ng since operatio n on the extende r m ight effect the H i-Freq . Rolloff Compe nsator cir-

cuit . Repai r as requ ired and t hen rep eat the chec k b eginn ing at step 69 .

74 Connect an oscilloscope to the J66 CO UNTER ou tpu t on the rear of the 5200A. If the Oscillator

Co ntrol Assy is on an extender connect the oscilloscope to J62 on the assemb ly .
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STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

75 Check for an 0.1 μsec pu lse with the 100 Hz, 1 kHz and 1 MHz ranges selected

76 Check fo r α 0.5 μsec pulse with the 100 kHz ra nge selected.

77 Check for α5 μsec pulse with the 10 kHz range selected .

78 Is the pulse present with the correct width and an amplitude of at least 3 volts peak-to-peak in all
five frequency ranges? 80 79

79 Check U13 and its associated circuitry, repair as requ ired and repeat the checkbeginn ing at step 74 .

Usi ng α short lead, connect the J65 Rea r Panel Quadrature Output to α RMSdifferential voltmeter.
80

If the Oscillator Control Assy is on an extender connect thediffe rential voltmeter to J63 on the assembly .

81 Vary the voltage amplitude MSD from 0.1 to 1 .1 checking the li nearity and amplitude of the output.

82 Is the output voltage and linea rity within the published specifications? 84 83

83 Check U 14 and its associated ci rcuitry, check zeners CR40 and CR41 whic k develop operating vol-
tages fo r U14 and check the cabli ng fo r loadi ng. Repai r as requ i red and then repeat the checkbe-
ginning at step 80

84 Remove power, install all assemblies in the instrument, install the top cover, and sh ield , reapply power
and performthePHASE LOCK test in pa ragraph 4-52 .

85 Is the Phase Lock Test satisfactory? 104 86

86 Remove power, the top cove r and shield , wait at least 3 m i nu tes then install the Α9Assembly on
an extender pcb assembly and reapp ly power .

87 Verify that extender pin 44 is at Logic LOW to enable the Squaring amplifier. It shou ldbe LOW
except when the 1000V range is selected.

Check the squaring amplifier by applying either the oscillator output from tp7on the Oscillator assembly
88 or an in put of approximately 1 V rms from an external oscillator to the junction of U7/R69/R70 through

α 0.1 μF coup li ng capacitor and clip leads.

89 Is the output at tp 2 α square wave at approximately 4 volts peak-to-peek, at the selected frequency? 91 90

90 Check the squaring amplifier and repair as requ ired. Note that the operating voltages for U7 are
established by CR34 and CR45 . Repeat the test starti ng at 88 .

91 To check the Phase Detector and Amplifier circ uits, apply α variable external oscillatio n of approxi-
mately 1 volt rms to the ju nction of U7/R69/R70 through an 0.1 μF coupling capacitor .

92 Connect α dc coupled oscilloscope to U8-2.

93 Set the external frequency slightly higher than the F ront Panel selected f requency and check with the
scope fo r approximately +1 volt do with some beat f requency .

94 Change the external frequency to slig htly less than the Fro nt Panel selected frequency and check for

approximately -1 V do with some beat frequency .

95 Match the external and selected f requencies and check for zero volts and no beat frequency .

96 Is the output co rr ect at all three frequencies? 98 97
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ΝΟ.
ACTION

Go to the step
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YES ΝΟ

97 Check the Phase Detector and its associated circuitry . Repai r as requi red and repeat the test

b eginn ing at step 91 .

98 Transfer the oscilloscope input to τρ4.

99 Repeat steps 93, 94 and 95 replacing +1V do in step 93 with +13V do and -1V do in step 94

with -13V dc.

100 Repeat step99 with each of the other fo ur frequency ranges.

101 Is the output correct at all frequency ranges? 103 102

102 If d efective in all ranges, check U8 and its associated components . If defective i n one or mo re

ranges, check the FETS, the feedback components and the logic li nes . Repair as required and

repeat the test beginn ing at step 98 .

103 If the phase detection signal is present at τρ4, but the phase lock circ u itry is not operational,
check the PHASE LOC K Logic li ne at extender p in 31, R elay Κ5, Q32 and Q33, the inputs

to U9and Q24. Isolation of U9 may be accomplished by inte rchanging U3 and U9, however,

if the IC that had been installed in U9 is defective, the problem will transfer to the amplitude

chann el and signals requ ired to operate the multiplier ci rcuit may be missing. Be sure and re-
place the two IC's in thei r original sockets if they are interchanged. Repair as requiredand then
repeat the test starting at step 84 .

104 The test of the Oscillator Control Assembly Α9 is now complete . If any component was
changed or an adjustment changed, α cali bration procedure should be perfo rmed.
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STEP

NO.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

1 Remove power fromthe instrument. Wait at least three minutes, then disconnect the Power Ampli-
fier Assembly Α7, the AC-DC Converter Assembly Α8, and the Oscillator Control Assembly Α9 from
the Motherboard Assembly, Α2. I nstall the Oscillator Assembly Α10 in the instrument on the extend-

er pcb Assembly . When test points are not available, locations will be defined in reference to α com-
ponent as it is seen facing the component side of the pcb., i .e ., top of R 1, bottom of R2, left side of
C3 or right side of Κ4. Refer to the component location drawings in Section 8 to locate the called
out component on the assembly . With three jumpers, connect tpl to τρ 2, tp4 and extender pin 86.
Also connect τρ4 and tp5 on the AC-DC Converter Assembly with α jumper . Very carefully unsolder
then remove the bottom end of R 1 from the pcb. Reapply power to the instrument.

NOTE

To provideα return path, Extenderpin 86 must be connectedto tp1 anytime

the Oscillator Control Assembly is not installed in the instrument.

2 Connect the DVM LO input to extender pin 85 . Use this point as common w hile checking the
input voltages to the assembly.

3 Connect the DVM Η Ι input to extender pin 80 and check for α reading between +14.5 and +15.5
Volts dc.

4 Transfer the DVM ΗΙ input to pin 78 and check for α reading between -14 and -16 Volts dc.

5 Transfer theDVM ΗΙ input to the land pattern at the top center of the pcb labeled +15and check
for α reading between +14.5 and +15.5 Volts dc.

6 Transfer the DVM ΗΙ input to the -15 land pattern and check for α reading between -14and -16
Volts dc.

7 Transfer the DVM ΗΙ input to pin 76 and check for α reading between +29 and +31 volts dc .

8 Transfer the DVM ΗΙ input to pin 74 and check for α reading between -29 and -31 Volts dc.

9 Are all voltages present and within tolerance? 11 10

10 Check the outputs from the Power Supply Assembly and the interconnections, then repeat the checks

beginning at step 2.

11 Repeat steps 2 through 9 while applying α 270ohmload . The change in voltage should be less
than 1 Volt do for all steps. The load may be applied across the DVM input terminals if Low-Ohm
test leads are used.

12 Do the input voltages stay within tolerance? 18 13

13 Remove power, wait at least three minutes, then remove theΑ10 assembly from the extender board.

Leave the extender installed and jumper pin 57 to pin 86. Reapply power to the instrument .

14 Repeat steps 2, 3, 4 and 7 through 11 with the Α10 assembly removed.

15 Are the power supplies stll loaded? 16 17

16 Check the power supply assembly and interconnections for loading. Repair as required . Remove
the jumper between extender pins 57 and 86 and install the Oscillator assembly in the extender .

Repeat the check starting at step 2.
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STEP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

17 Isolate the component loading the applicable input and repai r as required. Remove the jumper
between extender pins 57 and 86 and install the Oscillator assembly in the extender . Repeat the check
starti ng at step 2.

18 Measure and record the voltage between tp3 ( ΗΙ ) and τρ 1 with α DVM.

19 Vary R2 from one extreme to the other while obse rving the DVM display.

20 Does the DVM vary from approximately +15 to approximately -15 volts do at the two extremes? 21 59

21 Remove the jumper between tp1 and tp2. Replace the jumper withα 1 Κ ohm resistor , using clip
leads . Verify tp1 is jumpered to extender pin 86.

22 Vary R2 from one extreme to the otherwhile observing the DVM display.

23 Does the display vary through zero volts do over α total spread of approximately 13 mVdc? 24 59

24 Begin thecheck of amplifier Al 0Α2 by ve rifying τρ 1 is jumpe red to both tp6 and extender pin 86,
the jumper between tp1 and tp4 is removed and α 1 Κ ohm resisto r on clip leads connects tpt
and tp2. Transfer the DVM ΗΙ input to tp5.

25 Vary R2 from one extreme to the otherwhile observing the DVM display.

26 Does the DVM va ry from approximately +15 to approximately -15volts do at the two extremes? 27 59

27 Connect α 1 Κ ohm resistor between tp4 and tp5 with short clip leads.

28 Vary R2 from one extreme to the other while observing the DVM display .

29 Does the display vary throu gh zero volts do over α total sp read of approximately 13 mV dc? 30 59

30 B egin the check of AmplifierΑ 10Α3 by verifying tp1 is jumpered to extender pin 86. Remove the
jumper between tp1 and tp6. Verify α 1Κohm resistor connects τρ1 and tp2 and another 1Κohm
resistor connects tp4 and τρ5. Transfer the DVM Η Ι in put to Τρ7.

31 Va ry R2 from one extreme to the otherwhile observing the DVM display . The outputmay contain
about 80mV of high Frequency Oscillation during these steps. To remove this oscillation add a
0.1 μF capacitor on clip leads between tp1 and tp7.

32 Does the DVM va ry from approximately +7.8 to approximately -7.8 Volts do at the two extremes? 33 59

33 Connect α third 1 Κ ohm resisto r between tp6and τρ7 with short clip leads.

34 Vary R2 from one extreme to the other while observing the display.

35 Does thedisplay va ry through zero volts do over α total spread of approximately 13 mVdc? 36 59

36 Remove all jumpers and resistors except the jumper connecting τρ 1 and extender pin 86.

37 W ith the DVM connected between τρ7 (Η Ι ) and tp1 adjust R2 for α reading of 0±10mVdc.

38 Connect α 2Κ ohm resistor between tp7 and the disconnected end of R1 . Set the Frequency Magnitude
MSD switch to 0.1 . If the 0.1 uF capacitor w as installe d in step 31 remove it.

39 Connect an oscilloscope and α frequency counter between tp7 (ΗΙ ) and tp1 .
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ΝΟ.

ACTION

Go to the step
number given
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response

YES ΝΟ

40 Check for an outpu t of approximately 50 kH z and 14 volts peak -to-peak . (The Α9 assembly is not
installed at th is time so the frontpanel range switch is inoperative.)

41 Ch eck the output of each position of the Frequency MagnitudeMSD Switch . The frequency shou ld
increase approximately 50 to 60 kHz for each switch incremen t . The voltage shou ld remain fai r ly
constan t, decreasing sligh tly as the frequency increases.

42 Is the independent op eration of the oscillator accep table? 44 43

43 Check the FETswitch es, capacitors and interco nnections between the stages . Repair as requ ired , then
repeat the check starting at step40 .

44 RemovePower from the in st rume nt. Solder in place the end of R 1 previouslydisconnected . Remove
all jump ers. Replace any boards disconnected except thePower Amplifier Assemb ly Α7. 0η the
AC-DC Converter Assembly Αβ jumper tp4 and tp5. Set the Frequency Range to 1 kHz. Connect α
Frequency counter to the Oscillator Output τρ7 (ΗΙ ) and tp1 (LO) . Reapply powe r to the instrume nt.

45 Varythe Frequency Magnitude Switches throughout th ei r ra nge .

46 Are all frequency settings with in the specificatio ns? 52 47

47 If there is no outputcheck the input. It originates at the AC-DC Converter Assemb ly τρ3, is acted
upon by the Oscillator Cont rol Assemb ly Α9 and is routed through the Motherboard Α2. If there is
no oscillation tp3 on the AC-DC Converter will be at approximately -13V dc.

48 If the frequency is high at all settings, check relays Κ1 and the frequency range relays on t he
Oscillator Control Assembly . Κ2 should be energized from the Oscillator Control Assemb ly for all
f requency ra nges except 1 MHz.

49 If the frequency is hig h at some but not all mag n itude settings, try the switch settings at positions
1, 2,4 and 8 until the frequency is correct. Chec k the FETswitches and dr ivers in thatchannel
fo r components that stay "on", such as leaky FETSWITCHES . Use Tab le 429 to determ ine the
correct switch logic outputs .

50 If the f requency is low, check at switch p ositions 1, 2,4and 8 of the magn itude levels. Check the
chann el with the missingor lowest ratio output for open components . Use Tab le 4-29 to d eterm ine
the co rr ect switch logic outputs.

51 Repai r as requ i red , then repeat step 45 .

52 Removepower from the instrument. Remove any jumper s and load s in stalled except the jumper
between tp4 and τρ5on theAC-DC Converte r. Install inte rnally all assemblies except the Power
Amp lifier Α7 and in stall the inner guard. Connect α frequency counter to the Counter Output at
the rea r of the instrument. Reapp ly power to the instrument.

53 Mon itor the output frequency of va r ious magn itude settings on t he 100 Hz and 10 kHz ranges.

54 Are the output frequencies with in specificatio n s? 56 55

55 Check the range controls for the 100 Hz and 10 kHz on the Oscillato r Control Assemb ly Α9, t hen
repeat 53 .

56 Monitor theoutput f requency atva riou s magn itude settings on the 100 kHz and 1 MHz ranges.

57 Are the output frequen cies with specificatio n sl 74 58
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YES ΝΟ

58 Check the range control circuitry fo r the 100 kH z and 1 MHz ranges, then repeat step 56 .

59 Ver ify α shorting jumper is installed between tp 1 and tp2. Make the voltage chec ks in the following
procedure u sing tp 1 as common fo r the DVM input. All voltages give n are typical and w ill vary
slightly between i n st ruments. Once α voltage level h as bee n established , fo r examp le, by testingΑ 1,
the voltage level shou ld be con sistent at the same relative p oi nt in the remain ingamplifiers. Select
only t he ch eck fo r the app licable component. Most checks list α component check point fo r each
of the three amplifiers available ; Α10Α1 Summ ing Amplifier, Α10Α2 Quadrature Amp lifier and
Α10Α3 Oscillator Amplifier . Enclosed in parenth esis beh ind the component is α co nve n ient loca-
tion fo r the test . The test shou ld beperfo rmed with t he Oscillator assemb ly on an extender, all
othe r assemb lies except the Power Amplifie r installed, α jumper between tp4 and tp5on t he
AC-DC Co nverter , 1 kHz on the 1 kHz range selected , the instrument in standby and R2adju sted
so th at tp7 reads close to 0±10 mV .

60 Check fo r 0±10 mV do at the gate of theapplicable transistor: Α1 - Q50 (top of R4), Α2 - Q58
(top of R131), Α3- Q66 (top of R 132) .

61 Ch eck fo r 0±05V do at the gate of the applicab le transistor: Α1 - Q51 (top of R83), Α2 - Q59 (top
of R110),Α - 067 (top of R 134) .

62 Check for +1 .13V do at the jun ction of the app licable resistors : Α 1 - R78/R79 (bottom of either ),
Α2 -R 106/R107 (bottom of either), Α3 - R136/R137 (bottom of either).

63 Check for +10V do at the base of the applicab le transistor: Α1 - Q52, Α2 - Q60, Α3 - Q68.

64 Check for -14.5V do at thebase of the app licable tran sistor : Α1 - Q54 (top of R89), Α2 - Q62
(top of R116), Α3- Q70(top of R 141) .

65 Check for +0.7V do at the base of the app licable transistor : Α 1 - 056(top of C13 or bottom of
R97), Q2 - Q64 (top of C231 or bottom of R 12), Α3 - Q72 (top of C34 or bottom of R 148) .

66 Check for -0.7V do at the base of the applicab le tran sistor : Α1 - Q57 (bottom of C13or R99),
Α2 - Q65 (bottom of C23 or R126), Α3 - Q73 (bottom of C34 or R153) .

67 Check fo r +6,7V do at the Cathode of the applicable diode: Α1 - CR5 (top ), Α2 - Cr11 (top).
Α3-CR 17 (top ) .

68 Ch eck fo r --6.7V do at the anode of the applicab le diode: Α1 - CR6 (bottom), Α2 - CR 12 (bottom),
Α3 -CR 18 (bottom) .

69 Check for 0±50 mV do at the anode of CR23 (bottom forΑ10Α3 only .

70 Check fo r 0±50 mV do at the cathode of CR25 (top ) fo r Α10Α3 only.

71 Check fo r +63V do at the cathode of CR26 (top ) fo r A10A3 only.

72 Check fo r -6.7V do at the anode of CR27 (bottom) fo r Α10Α3 only .

73 Use any read ing not acceptab le as α basis for troubleshooting the applicab le amp lifier . Repai r as
requ ired then repeat the step origin ating the tran sfer .

74 The test of the Oscillator Assemb ly Α10 is nowcomplete. If any componen t was replaced or an
adjustment changed , α calibration procedure shou ld be performed .
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1 Before Perform ing theReference Assemb ly test insu re thePower Supply Switchboard and Mot her
Assemb lies are fully operational .

2. Remove Power from the in strument. Wait at least three minu tes, then disconnect the Power Amp-
lifier Assembly Α7 from the instru me nt. Ver ify theAC-DC Converter and Oscillator Co ntrol
Assemblies are in stalled in the inst rume nt with α jumper co n necti ng tp4 and tp5 on the AC-DC
Converter. R emove the two sh ield covers from the Reference Assembly then in stall it in the instru-
ment on the extender pcb assemb ly . It will be necessary to temporar ily disconnect the Oscillator
Contr ol Oscillator and Remote Control Unit Assemb lies to free the coaxial cab le which normally
conn ects to J51 on the AC-DC Co n verter . Connect the sh ield of the coaxial cab le to the sh ield
of J51 on the AC-DC Converte r u si ng α short clip lead . When test points are not availab le, locations
will be defined in reference to αcomponent as it is seen facing the component side of the pcb , i.e .,
top of R 1, bottom of R 2, left side of C3 or right side of Κ4. Refer to t hecomponent location
drawings in Section 8 to locate the called out component on the assembly .

3 Select POWER ON, LOCAL , PHASE LOC K OFF, VOLTAGE ERROR % OFF, 1 Volt on the 1-Volt
Range and 1 kHz on the 1 kHz Range on the Front Pan el Controls.

4 With α DVM check between extender pins 81 ( ΗΙ ) and 77 fo r α readingbetween +14.5 and +15.5V dc.

5 Apply α 270 ohm load to theDVM terminals and chec k fo r α c hange in voltage of less than 0.25V dc.

6 Check between extender pin s 79 (HI) and 77 for α read ingbetween -14 and -16V dc.

7 Apply α 270ohm load to theDVM terminals and chec k fo r α change in voltage of less than 0.5V dc.

8 Check between extender p ins83 (Η Ι ) and 77 fo r α read ingbetween +19.5 and +20,5V dc.

9 Apply α 270ohm load to the DVM te rminals and check fo r α change in voltage of less than 0.5V dc.

10 Check between extender p ins 2 (Η Ι ) and 5 fo r α reading between +14 and +16V dc.

11 Apply α 270ohm load to theDVM term inals and check fo r α change in voltage of less than 0.SV dc .

12 Check between extende r pins 1 ( Η Ι ) and 5 fo r α read ing between -14and -16V dc.

13 Apply α 270ohm load to the DVM te rmi n als and check for α change in voltage of less than 0.5V dc.

14 Check between extender pins 8 (Η 1) and 5 fo r α read ing between +4.5 and +5.5V dc.

15 Apply α 10 ohm load to theDVM term inals and chec k fo r α c hange in voltage of less than 0.5V dc.

16 Were all inpu t voltage checks with in tolerance? 18 17

17 If an inpu t voltage is not present check the output from the power supplies and the Mot her Assemb ly .
For loading fail ures remove the Reference Assemb ly f rom the extend er, leaving the exte nder installed
in the instrume n t, and recheck the effected voltage or voltages . To isolate the loading to the Refer-
ence Assembly or the supply ci rcu its . Since the Reference Outpu t is u sed to generate the +20V (F)
supply which is one of the inputs it is necessary to apply an extern al +6.955V do between extender
pins 60 (+) and 77 1-) and jumper p in s 75 and 77 to comp lete the circu it for the tests. Repair as
requ i red then repeat the test starti ng at step 3.

18 Connect α differential voltmeter between tρ2 (ΗΙ ) and tp4 on the Reference Assembly.

19 Adju st R48 for α differential voltmeter read ing of +7V do±10uV .
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20 Is the adjustment attainable? 22 21

21 The+7 Volt reference supplies α reference to the floating +20V which is u sed to generate the +7 Volts.

If the +20 (F) is with in tolerance it is possible th at values of some componen ts has sh ifted su fficiently

to prevent attaining theadjustment or the circ u it is being loaded f rom with in . Chec k for typ ical
voltages at thepoints ind icated . U29-2,+6.969V dc; U29-3, +6.975V dc ; U29-6, +7.65V dc ; Q14 Em itte r ,

+7.1V dc; Q14 base, +6.4V dc; Q14Collector, +6,2V dc; Extender p ins 60 and 68,6.955 ; Extender
p in 64, +3.46V dc. Repair as requ ired then repeat the test starting at step 18.

22 Leave the voltmeter connected between tp2 ( ΗΙ ) and tp4. Set the VOLTAGE ERROR % switch to
Χ 1 and t he ve rn ier dial to zero .

23 Can R75 be adju sted to α differential voltmeter read ing of +7V do ±20uV? 25 24

24 Chec k U33 and its associated components . Typ ical voltage are +3.47V do at U33-2, +3.46V do
at U33-3 and +6.955V do at U33δ. Repai r as requ ired and repeat the test starti ng at step 22 .

25 Ver ify the d iffere n tial voltmeter is connected between tp2 (ΗΙ ) and tp4. Set the ve rn ier dial to
+3 .0 and check fo r α reading of +6.790V do ±1 mV .

26 Set the vernier d ial to -3.0 and check fo r α read ing of +7.21V do±1mV.

27 Set the VOLTAGE ERROR % switch to Χ .1 with the vern ie r d ial still at -3 .0. Check for α read ing
of +7.021 V do +1 mV .

28 Set the vernier d ial to +3.0 and check fo r α reading of +6.979V do ±1 mV.

29 Were all four read ings with in th ei r resp ective tolera nces? 31 30

30 Chec k U33 and its associated ci rcu it ry. Also ve rify the operation of the Voltage Error Switch ,
dial and relay Κ1 on t he switchboard (Tab le 4-9 starti ng at step 46) and check the interconnection s

on the Mother Assembly . If the read ings we re incor rect on one scale and not the other (X1 or X.1)
check the app licab le series resistor R65 or R69.

31 Set the VOLTAGE ERROR % switch to OFF and the vernier dial to ze ro. Verify the output cab le
is disconnected from J61 on the AC-DCconverter assemb ly with the cable and connecto r shields
connected with α clip lead .

32 With an oscilloscopechec k theoutput cab le for α r ip ple voltage on the ou tput do voltage.

33 Is the ripple less than 3mV peak-to-pea k? 35 34

34 Check the Active filter . Typ ical valu es are3mV do at U31-2, OV do at U31-3, +6mV do at U31-6,

+2mV do at U32-2, OV do at U32-3 and +3mV do at U32δ. Repair as requ i red then repeat step 32 .

35 Verify the inst rument is set to 1 V olt on the 10-V olt ra nge and 1 kHz on the 1 kHz range .

36 Record the DC V oltage read ing on the Output Cab lewith α DVM.

37 Select 2 volts on the 10-V olt range and recordthe do voltage read ing on the output cable .

38 Subtract the read ing recorded in step 36 from the recorded reading in step 37 .

39 VarytheVoltage Magnitude MSD through t he remainder of its range.



Table 4-16 . REFERENCE ASSEMBLYΑ12 (Cont.)

5200Α

4-6 1

STEP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

40 The reading at the output cable should increase by the figure obtained in step38 ±0.03% fo r each
increasing step in magnitude.

41 Check the li nea rity of change fo r the second , third and fourth MSD . Do not check the LSD at this point.

42 Are the voltage changes li near fo r all ranges? 54 43

43 Check the frequency of the 10 MHzclock at τρ 1 .

44 Is the frequency at τρ 1 10 ΜΗτ +10 kHz? 46 45

45 Check the clock circuit . Typical do voltages at various component locations follow. Emitter Q1
and Q2^+83V, Base Q1 and Q2 --+8.22V, Collecto r Q1 R:~ +2.45V , Collector 02 --+2.27V,
Collecto r Q4 --+3.45, Emitter Q3 and Q4 ---0.68V, Collecto r Q3 ~+6.95, Base 05 ^+13Vand
Base 06 ^+1 .0 . Repai r as required then repeat step 43 .

46 Usi ng i nternal trigge ring, check with α scope for α 0.1μsec negative start pu lse at U 18-6 and α 0.1 μsec
negative stop pulse at U18-8. The pu lses should reoccur at approximately 13 msec intervals and be
approximately 4 volts peak-to-peak.

47 1sthe Start pu lse present at U18-6? 49 48

48 Check the counter outpu ts . Repai r as requi red then repeat step 47 .

49 Is the stop pulse p rese nt at U 18-8? 51 50

50 Check the inputs to the U18-8 NAND gate to isolate theportion of the comparator and/o r input
gating causing the problem. To test U 18-13, trigger the scope at U 12-15 and observe while varying
the fift h MSD (5th decade from the left) . The d isplay should be α 0.1 μsec for each step of the
decade switch.Movethe scope trigger to U13-15 and vary the fourt h MSD and the 0.1 μsec pulse
shou ld move 1 μsec to the r ig ht for each step of the switch . For the U 18-12 input, trigge r the scope
at U14-15 and observe fo r α4μseε pulse that shifts to the right 10 μsec for each step of the third
MSD. Start the test of U18-10 with the trigge r at U15-15. Vary the second MSD and observe α
100μsec pulse shift right 100μsec fo r each step. Move the trigger to U 16-1 and the 100 JAec pulse
should shift right 1 msec fo r each step of the MSD decade switch. Shift the scope to U 18-9, leaving
the trigger at U16-1 for the fi nal checks. ForMSD positio ns 1, 2 and 3, α4 msec pulse fills the first
4 msec of α 12 msec display . MSD positions 4 through 7 fill the center 4 msec of thedisplay and
positions 8 through 11 fill the last 4 msec of thedisplay. Whenchecking at U18-13 with the fou rth
MSD and at U18-10 with the MSD additional pu lses will appear 4 μΑeεand 4msec to the right of
thebasic pu lse. These are α result of twodecade switches controlling one gate i nput and can be
ig nored. Repair as requ ired then repeat step 49 .

51 Does the scope show α positive pulse (to +7Vdc) fo r 10 msec then α negative pulse (to OV dc)
for 3 msec at τρ3? 53 52

52 Verify the voltage magnit ude is set fo r 1 volt on the 10-Volt range at 1 kHz. Check the
Flip-Flop and FET switches for the following typical voltages . The emitter junction of Q12/Q13
should be^-10.311V dc, the base of Q12-- -9.59Vdc, the collecto r of Q12 =-7.8Vdc, the
base of Q13^-9.88V dc, the collecto r of Q13 ^+3.OOVdo and the emitte r of Q8 ^+6AV dc.
The gate of Q9 should have α positive pu lse (to +7V dc) for 10 msec then α negative pu lse

(to -10Vdc) fo r 3msec. The gate of Q11 should have α positive pulse (to ZeroV dc) fo r 10 msec
thenα negative pulse (to -10V dc) for 3msec. Repai r as required then repeat step 51 .

53 Check the Active filter fo r +3 mV do at U31-2, OVdo at U31-3,+6 mV do at U31-6,+2 mV do at
U32-2, OV do at U32-3 and +3 mV do at U32-6 . Check the associatedcomponents in the 5-pole
active filter. Repai r as requi red repeat the test starti ng at step 35 .
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Tab le 4-16 . REFERENCE ASSEMBLYΑ12 (Cont.)

4-62

STEP

ΝΟ .
ACTION

Go to the step
number given
for co rrect

response

YES ΝΟ

54 Is an RCU i n stalle d in the 5200Α? 55 58

55 Repeat the linea rity chec ks in steps 35 through 41 u sing the RCU to i nput the voltage magn itude.

56 Are the RCU instigated voltages linear? 58 57

57 Chec k the RCU ou tpu t, the interconnecting ci rcu its on t he Moth er Assemb ly, and the input
gates U 1 through U 11 . Repair as requ ired t hen repeat the test starting at step 55 .

58 The test of the Reference Assembly is now comp lete. If any component was replaced or an
adju stment changed α cali bration procedure shou ld be perfo rmed .



Table 4-17 . STANDAR D INSID E ΤΗΕ G UA R D REGULATO R VO LTAG ES ( Regu lator Subassembly)

Table 4-18 . FLOATI N G I NSIDE ΤΗΕ GUARD R EGULATOR VO LTAGES ( Regulator Subassembly)

5200Α

Table 4-19. OUTSID E ΤΗΕ GUARD REG ULATO R VO LTAGES (Power Supply Subassembly)

Table 4-20 . POWER SUPPLY R6 REPLAC EMENT VALUES

4-63

VOLTAGE EXTENDER LOAD ACROSS LOAD RIPPLE CHANGE CHANGE IN

AN D TEST POI NTS EXTENDER VALUE PEAK TO PEAK IN VO LTAGE VOLTAGE FOR
TOLERANCE TEST POINTS ΝΟ LOAD ±10% L I NE

to LOAD VARIATION
ΗΙ LO ΝΟ LOAD LOAD ΝΟ LOAD LOAD

+15++0.5 57 51 58 52 1502 <1 mV < 5 mV <- 30 mV < 5mV <10 mV
-15++1 .0 59 51 60 52 150 E2 <1 mV < 5mV <-400mV <10mV <30mV
-30+1,0 53 51 54 52 270 &2 <2 mV <10mV <-100mV <10mV <40mV
+30±1.0 55 51 56 52 270n <2mV <1 0 mV <-300mV <10mV <40 mV
+5+0.25 67 51 70 66 1o92 < 1 mV < 2mV < + 10 mV < 5 mV < 10 mV

VOLTAG E EXTEND ER LOAD ACROSS LOAD R I PPLE CHANGE CHANGE IN
AND TEST POI NTS EXTENDER VALUE PEAK TO PEAK IN VOLTAGE VOLTAG E FOR

TOLERANCE TEST POINTS ΝΟ LOAD _+10% L INE
to LOAD VARIATION

ΗΙ LO ΝΟ LOAD LOAD ΝΟ LOAD LOAD
+6.955 ±0.005 38 43 N/A N/A N/A < 20 mV N/A N/A < 5 mV N/A
+20 _+0 .25 39 43 39 43 27092 < 50 mV < 50 mV < _+200 mV < 100 mV < 400 mV
+15 _+ 0 ,1 34 43 33 44 150 Ω < 5 mV < 5 mV < +100 mV < 5 mV < 5 mV
-15 +0.5 35 43 36 44 1502 < 10 mV < 15 mV <±200 mV < 5 mV < 10 mV

VO LTAGE EXTENDER LOAD ACROSS LOAD RIPPLE CHANGE CHANGE IN
AND TEST POINTS EXTENDER VALUE PEAK TO PEAK IN VOLTAGE VOLTAGE FOR

TOLERANCE TEST POINTS ΝΟ LOAD _+10% L INE
to LOAD VA RIATION

ΗΙ LO ΝΟ LOAD LOAD ΝΟ LOAD LOAD
+ 5±0.5V 42 3 41 4 100 < 1 mV < 1 mV <+ 50 mV < 1 mV < 1 mV
+15+1 .OV 5 3 6 4 27092 <10mV <30 mV <±300mV <300mV <300 mV
-15±1 .0ν 1 3 2 4 27092 < 5mA <20 mV <±500mV <100mV <300mV

Verify or
Install Value Fluke Verify or Install

If Reading is of R6 in Part If Reading is Value of R6 F luke
Between Vdc ΚOhms Number Between Vdc In Κ Ohms Part Number

6.80-6.86 1 .65 293662 7.16-7 .22 2.00 235226

6.87-6.93 1 .74 344358 7.23-7 .29 2.10 168237

6.94-7.01 1 .82 293670 7.30-7.36 2.15 293712

7 .02-7.08 1 .87 267229 7.37-7.43 2.21 347476

7 .09-7.15 1 .91 236877 7.44-7.50 2.32 260315
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Table 4-21 . ATTENUATOR OUTPUT AN D SENSE SIGNAL PATHS-OPERATE MODE.

1

	

1000V Range is used only in conjunction with 5205Α Power Amplifier.

2

	

W3F

	

Κ24Β Parallels W3B in the 100 mV range, W3D

	

Κ25Β parallels W3B in the 10 mV Range.

3

	

Internal sensing only on mV Ranges, sense H IGH from Xfrmr secondaries,sense LOW from Α3Κ3.

Note that Α3Κ3 also ties sense and ou tpu t high together behind thefron t terminals, bu t the sense HIGH
signal pathfromfron t or rear terminals is not connected to W4.

OH =

	

OUTPUT H IGH

	

F =

	

FRONT	W = CABLE

	

ΤηΡ = XFMR PR IMARY

OL =

	

OUTPUT LOW

	

R =

	

REAR

	

Κ =

	

RELAY

	

TnS = XFMR SECON DARY

SH =

	

SENSE HIGH

	

Ρ = PLUG	R = RESISTOR

S L =

	

SENSE LOW

	

J = JACK

Table 4-22 . POWER AMP AND ATTENUATOR OUTPUT AND SUBSTITUTE S ENSE SIGNAL PATHS-STANDBY M ODE

Note :

	

Κ 1, Κ2, Κ8, & Κ27 open during standby disconnecting output & sense high signal paths from the front and

rear of Α6, output & sense low signalpaths remain connected to front and rear of Α6 during STANDBY.

ΡΑΟΗ

	

= POWER AMPLIFIER Α7 OUTPUT HIGH

	

Ρ = PLUG

	

TS

	

= XFMR SECONDARY

PAOL

	

= POWER AMPLIFIER Α7 OUTPUT LOW

	

J = JACK

SSΗ

	

= SUBSTITUTE SENSE HIGH

	

Κ = RELAY

SSL

	

= SUBSTITUTE SENSE LOW

	

ΤΡ = XFMR PRIMARY

4-64 577Β

RANG E TYR INPUT 100 Hz + 1 kH z 10 kH z + 100 kH z 1 MHz OUT PU T

OH
J33 Κ34--- Κ 3Α

1000V OL Κ31 Β
" R J32

SH "©®Ι Κ3 Β-i Κ 32 W4- Ρ52
SL Κ31Α
'Ο

_
Η Κ1 ι.," f W1-~ Ρ 30

OL

®

W38 " R W2~J31
100V SH

R ί0 R 9~ ~
Κ 27

W 4 -1 Ρ52

0ό®11m
Κ8-ιΚ 10 Α --i ΤΙΡ --* Κ 10Β -ιΚ 32 κ8iκ 12Β1Τ2 Ρ --0-Κ 12ΑiΚ 32 Κ8~ Κ 148--o.73Ρ~Κ 14 Α -ιΚ3210V SH

R J31---o-W2 W4~Ρ52

SL
F Ρ 30-W 7- W2 F . Κ29-1 Κ33 ___P Τ1 Ρ Κ 29-- " Κ 33-*-Τ 2ΡF-* F-* Κ 29 --*Τ 3 Ρ

ι ι ιR 131

OH Κ34 --b.Κ 4--p~Τ l Ρ-P.Τ lS --* Κ 15-iΚ2 K34iK5iT2 PiT2SiK19iK 2 Κ34-*Κ6-*Τ 3 Ρ-173S~ Κ23iΚ 2 . F W 1--- 0- Ρ30

OL
J3 r--0'1(281 Κ33-i7 1 Ρri Τ 1~W3B r-1- Κ28 -* Κ33~

~
ι"W3 Β r1K28iT3Pri73S ι W38'' R W2 ---b-J 31

1V SH Ι 1 F ΙΡ30 -1-Wl.σ®Ι Κ8~ Κ7-i Κ 32
W4~P52

100 mV Κ16-* 1(20~

1 YLSiY10 mV OH Κ341 Κ4 --*Τ 1 Ρ--* Τ lS Κ 17 --* Κ2 K34iK5iT2 P -*T2S Κ211 Κ2 K34iK6iT3P~T3S Κ 2 , ι. F W7--r Ρ 30

1 mV
J33

Κ18-1 K22y Κ26i

OL r-WΚ28~ Κ33 -1Τ 1 Ρ -- b'Τ 1S λμμ38 hK28iK33iT2P1T2S λW 3 8 F-0 Κ28-*73 Ρ --* Τ 3S 9--λW38, R W2~J31

A LL mV SH 715--w Κ9~ Κ32 T2SiK 11 _4.K32 Τ351L1+ L2iK 13--WK 32

F Ρ30- W 1- W2 W4-i Ρ52
$L

R J31

RANG E INPUT SIG
TYPE 100 Hz & 1 kH z 10k 100k 1 MHz OUT PU T SIG

TYPE

ΡΑΟΗ Κ 34--10-Κ4-iT1 P --WT1S--10-Κ 9 Κ 34-*-Κ 5---*T2P--*T2S -00-K 11 Κ34 -ΎΚ6 -ΎΤ 3 ΡΎΤ3ς ,. L1 + L2ΎΚ13 Κ 34 Κ4Ύ --*Ρ52 SS H
ALL
VO L TS

+ MV
J 33

ri
Tis T2S

F*
73S

-PAO L K28-*K33-*Τ l Ρ b Κ28-10- Κ33-*Τ2 Ρ Κ28--00 Τ3Ρ K29-WW4-10-P52 SS L



Ta ble 4-23 . ATTENUATO R MODE AN D VO LTAG E RANGE LOGIC I NPUTS AND OUTPUTS .

1

	

= TRUE

	

= HIGH

	

= +2.0 to +5.0 Volts or Open Circuit

0

	

= FALSE = LOW

	

= 0.0 to +0.8 Volts

USE Ρ30 PIN 81 AS COMMON

Table 4-24 . ATT ENUATOR FREQUENCY R ANG E LOGIC.

1 =TRUE

	

=

	

High =

	

+2.0 to +5,ργ

	

or Ope n Ci rc u it

0 = FALSE

	

=

	

Low =

	

0.0 to +0 .8 Volts

Α =

	

100 Hz or1 kHz
Β =

	

10 kHz or 100 kHz

C = 1 MHz

NOTE: FRED RNG 1 enters Α6 on Ρ20 PIN 50 but is not
used on this PCB .

Use Ρ30 Pin 81 as common.

5200Α

1

	

=

	

TRUE

	

=

	

High

	

=

	

+2.OV to +5.0Volts do or Open Circuit
ρ =

	

FALSE

	

=

	

Low

	

=

	

0.0 to +0.8Vdc.

4-65

Ρ30 PI ISIS 34 38 4013611 0 1 2 3 4 5 6 7 U10 OUTPUT LOGIC

U 10 PINS 12 13 14115111 2 3 4 5 6 7 9 U10 PI NS

MOD E RANGE
s
Ύ

.
R4 R2 R t Ή G F LOGIC LI NES D Ε F G Η Κ L IM Ν D

1 mV 0 1 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 1 0

10 mV 0 1 0 1 1 1 1 1 1 0 1 1 1 1 0 0 0 0 0 1 0 0

100 MV 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 0 0 0 1 0 0 0

1 ν 0 0 1 1 1 1 1 0 1 1 1 1 0 1 0 0 0 1 0 0 0 1
OPER.

10v 0 0 1 0 1 1 0 1 1 1 1 1
' Ι
0 0 1 0 0 0 0 0 0 1

100ν 0 0 0 1 1 0 1 1 1 1 1 1 '' 0 0 0 1 0 0 0 0 0 1

1000ν 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 1

STDBY ΑΝμ 1 Χ Χ Χ 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

ΙΟΡΕR NOW 0 1 1 1 1 1 1 1 1 1 1

0

1 1 0 0 0 0 0 0 1 0

STDBY LEGAL 1 1 1 1 1 1 1 1 1 1 1 0 ίΙ 1 1 0 0 0 0 0 0 1 0

Ρ30 P INS 42 52 50 Α6 LOGIC

FRED RANGE R4 R2 R 1 Α Β C

100 Hz 1 1 1 1 0 0

1 kHz 1 1 0 1 0 0

10 kHz 1 0 1 0 1 0

100 kHz 1 0 0 0 1 0

17
1 MHz 0 1 1 0 0 1
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4-66

Table4-25 . AC-DC CONVERTER BUFFER AMPLI FI ER TEST POI NTS

NOTE :

	

All voltage figures are typical. The AC figu res are given as 1 volt rms
less α percentage figure. With an AC Differential Voltmeter set at 1 volt rms
(in the Null Mode) the reading can be made d irectly from the meter.

Table 4-26 . OSCI LLATOR CONTROL ASSEMBLY TEST POI NTS

Table 4-27 . OSCI LLATOR CONTROL ASSEMBLY N 1-FREQ. ROLLOFF CO MPENSATOR CHECKS

Test Points DC AC Test Points DC AC

CR1 Cathode +18.6V Q5 Collector +1 .6V 7Vrms - 0.055%

CR4 Cathode +14.3V Q10 Collector -0 .7V 1 Vrms - 0.1%

CR5 Anode +7.OV 1Vrms - 1 .42% CR7 Cathode -8.2V

CR3 Cathode +8.2V 1Vrms - 0.85% C23 (+) 0± 4mV 1 Vrms - 0.1 %

CR3 Anode 0 ± 0.02V 1Vrms - 0.85% R5/C3 0± 0.5V 1 Vrms - 0.05%

CR2 Cathode +13.1V 1Vrms - 1 .0% U4 pin 6 +0.13V

Q8 Basa +14.14V 1Vrms - 0.8% U4 pin 2 0± 100μV

08 Collecto r +5.8V 1Vrms - 1 .4% U4 pin 3 0 ± ΙΟΟμV

TEST POINT Α10 OSCI LLATOR I NSTALLED
AND UN IT OSCILLATING

Α10 OSCILLATOR REMOVE D
OR UNIT NOT OSCI LLATING

(1 .2V on 1 VR) (.1V on 1VR)
ΤΡ7 -12V do -1 V do -15V do

Emitter Q2 +1 .2V do -0.12V do
Emitter Q3 +0.55V do -0.55V do
Cathode CR78 +0.9V do -7 mVdo -1 .57V do

ΤΡ5 0±10 mVdo -1 .1V do
Source Q5/Q6 +1 .3V do +0.86V do
Base Q7 +8.5V do +8.4V do
Base 08 +0.74V do +9.12V do

ΤΡ6 0±0.5V do +8.5V do
Collector 011 1 .2V ρ-ρ pulses +0 .6V do
Collector Q12 1 .2V ρ-ρ pulses -0.6V do

TEST POINT A10OSCILLATOR I NSTALLED
AND UNIT OSCI LLATING @ 1 kHz

A10OSCILLATOR REMOVED
OR UNIT NOT OSCI LLATING

U3 pin 14 +0.2V do +66 mV do
Base Q18 0 ±10 mV do + 0.2 V do

Base Q26 +11 .4V do +11 .5 V do

Collector Q26 +4.8V do +4 .98 V do
Emitter Q18 -0.66V do -0.87 V do
Emitter 027 -0.66V do -0.66 V do



Table 4-28 . OSCI LLATO R CONTRO L FREQUENCY RANGE TEST POI NTS

High - Logic level is +2 to +5 Volts do
High* - Logic level is near +15 Volts do from the relay circuits

Low - Logic level is 0 to +0.8 Volts do
Floating - Some undetermined voltage, varying with the test instrument used, but typically near 1 Volt.

It results from the open collector outputs of the decoder.

5200Α

TEST POINT FREQUENCY RANGE SELECTED

MN EMONIC (Χ@ EXTENDER) 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz
PIN

FREQ RNG 1 Χ-25 High Low High Low High

FREQ RNG 2 Χ-27 High High Low Low High

FREQ RNG 4 Χ-29 H igh High High High Low

10 kHz U4-8 H igh High Low High High

1 kHz + 100 Hz U4-11 Low Low High High High

100 Hz U5-9 Low High* High* High* High-

1 kHz U 5-7 H igh* Low High* High* High*

10 kHz U 5-6 H igh* High* Low High* High*

100 kHz U5-5 Floating Floating Floating Low High*

1 MHz U5-4 Floating Floating Floating Floating Low

1 MHz Drive Χ-50 Low Low Low Low High

100 Hz Drive Χ-56 Low H igh High High High

100 H z Χ-54 Floating Low Low Low Low

Α Q14 Collector +63V do -13.5V dc -13.5Vdc -13.5Vdc -13.5Vdc

Β Q15 Collector -13.5Vdc +6.7Vdc 13.5V dc -13.5Vdc -13.5Vdc

C Q16 Collector -13.5Vdc -13.5Vdc +6.7Vdc -13.5Vdc -13.5Vdc

D Q25 Collector +6.7Vdc +6.7Vdc +6.7Vdc +6.7Vdc -11 .5Vdc
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H =High =True =OV = FΕΤΟΝ

L - Low = False = -15V = FET OFF

Table 4-29 . OSCI LLATOR ASSEMBLY FREQUENCY MAGNITUDE SWITCH LOGIC

FRONT PANEL SCHEMATIC LOGIC LI NES

SWITCH SETTINGS Β C D Ε F G Η J Κ L Μ Ν Ρ 0 R S

- 1 0 0 0 L L L Η L L L L L L L L L L L L

- 1 1 1 1 L L L Η L L L Η L L L Η L L L Η

- 2 2 2 2 Η L L L L L Η L L L Η L L L Η L

- 3 3 3 3 Η L L Η L L Η Η L L Η Η L L Η Η

- 4 4 4 4 L Η L L L Η L L L Η L L L Η LL L

- 5 5 5 5 L Η L Η L Η L Η L Η L Η L Η L Η

6 6 6 6 Η Η L L L Η Η L L Η Η L L Η Η L

7 7 7 7 Η Η L Η L Η Η Η L Η Η Η L Η Η Η

8 8 8 8 L Η Η L Η L L L Η L L L Η L L L

9 9 9 9 L Η Η Η Η L L Η Η L L Η Η L L Η

1 0 0 0 0 Η Η Η L L L L L L L L L L L L L

1 1 9 9 9 Η Η Η Η Η L L Η Η L L Η Η L L Η



L ists of R eplaceable Parts

ΝΟΤΕ

For ExtenderPCB Assembly (Α4) and RCUPCB Assemb ly (Α 11), refer to Section 6, Options and
Accessories.
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5-1 . I NTRODUCTION

5-2 .

	

This section contains an illustrated parts break-
down of the instrument . Components are listed ulpha-
numerically by assembly . Electrical components are listed
by reference designation and mechanical components are
listed by item number . Each listed part is shown in an
accompanying illustration .

5-3 .

	

The parts list tables include the following infor-
mation .

α .

	

Reference Designation or Item Number

b.

	

Description of each part

ε .

	

Fluke Stock Number

d.

	

Federal Supply Code for Manufacturers
(See Appendix Α for Code-to-Name list)

e .

	

Manufacturer's Part Number or Type

f.

	

Total Quantity per assembly or component

g. Recommended Quantity : This entry indicates
the recommended number of spare parts nec-
essary to support one to five instruments for α
period of two years. This list presumes an avail-
ability of common electronic parts at the main-
tenance site . For maintenance for one year or
more at an isolated site, it i s recommended that
at least one in each assembly in the instrument
be stocked. In the case of optional subassemblies,
plug-ins, etc . that are not always part of the
instrument, or are deviations from the basic
instrument model, the REC QTY column lists
the recommended quantity of the item in that
particular assembly .

h.

	

Use Code is provided to identify certain parts
that have been added, deleted or modified dur-
ing production of the instrument . Each part
for which α use code has been assigned may be
identified with α particular instrument serial
number by consulting paragraph 5-7 .

5-4 .

	

HOW TO OBTAIN PARTS

5-5 .

	

Components may be ordered directly from the
manufacturer by using the manufacturer's part number, or
from the John Fluke Mfg. Co., Inc . factory or authorized
representative by using the FLUKE STOCK NUMBER. In
the event the part you order has been replaced by a new
or improved part, the replacement will be accompanied by
an explanatory note and, if necessary, installation instruc-
tions .

5-6 .

	

To ensure prompt and efficient handling of your
order, include the following information :

α. Quantity

b .

	

FLUKE Stock Number

C . Description

d.

	

Reference Designation or Item Number

e .

	

Printer Circuit Board Part Number

f.

	

Instrument model and Serial Number

5-7 .

	

USE CODE EFFECTIVITY LIST

USE
CODE

	

SERIAL NUMBER EFFECTIVITY



Table 5-1 . F I NA L ASSEMBLY
5200Α

5-3

REF
DESIG
OR
ITEM
ΝΟ .

DESCRIPTION
FLUKE
STOCK
ΝΟ .

MF G
FED
SPLY
ςρΕ

M F G
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

FI NAL ASSEMBL Y

( Figure 5-1 th ru 5-5)

Dial Assembly View ( Figure 5-1)

1 Chain drive (8.15 link s/inch) 335273 89536 335273 28 in .

2 Dial Assembly (5200Α-4201) 338715 89536 338715 2

3 Dial Assembly (5200Α-4202) 338723 89536 338723 2

4 Dial Assembly (5200Α-4203) 338731 89536 338731 2

5 Dial Assembly (5200Α-4304) 338749 89536 338749 1

6 Dial Assembly (5200Α-4305) 338756 89536 338756 1

7 Dial Screened 350587 89536 350587 5

8 Dia l Screened 350595 89536 350595 3

9 Plate, Deten t, Mounting 329490 89536 329490 1

10 Shaft and Index Assembly, Switch , 10 posi- 334359 89536 334359 8
t ion (Voltage digits 3 thru 7, Frequency
digi ts 3, 4 and 5)

11 Shaft and Index Assembly, Switch , 11 posi - 334367 89536 334367 2
tion (Voltage and Frequency digits 2)

12 Shaft and Index Assembly, Switch , 7 posi- 334375 89536 334375 1
tion (Voltage Range)

13 Shaft and IndexAssembly, Sw itch , 5 posi- 334383 89536 334383 1
tion (Frequency Range - Hz)

14 Shaft and Index Assembly, Switch , 2 posi- 334391 89536 334391 3
tion (Control, Phase Lock , Sense)

15 Shaft and Index Assembly, Sw itch , 3 pos i- 334409 89536 334409 1
tion (Voltage Error - 17o)

16 Shaft and Index Assembly, Sw itch , 3 pos i- 334417 89536 334417 1
tion (Mode)

17 Shaft and Index Assmeb ly, Switch , 2 posi- 335661 89536 335661 1
tion (POWER)

18 Shaft and Index Assembly , Switch , 12 pos i- 334433 89536 334433 4
tion (Voltage and Frequency digits 1 and
measure uni t modifiers)



5200Α

ΊCΙ ~

91

KAR

σιι ΙΙ

IMN
Ισι

ONU,
ν

ί~ 1~r ί
ι ~0~ ~ [ Ιιι

Φ

Ν

η
Υ
Ζ

Φ

ηήΥ
Ζ Lo

η
α

Ν

2!
~
α

ε

ααι
- ε

ο

α

Υ =
Ζ Ν
_ υι
-j ιπ

Υ ο_ α
Ν

έ `°
Ν Υ

ο

Ψ
Η
Ζ

5-

Figure 5-1 . DIAL ASSEMBLY V I EW

όι αm Ν
ο;

0

Ύ
Ζ

ά
Ν



5/76

Table 5-1 . FI NAL ASSEMBLY, continued

5200Α

5-5

REF
DESIG
O R
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOC K

ΝΟ .

MFG
F ED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

US E
CD E

Front Panel View ( F igure 5-2)

Α2 PCB Assembly, Mother Board 396747 89536 396747 1

Α3 PCB Assembly, Switch 396911 89536 396911 1

19 Bezel , d ial readout 341610 89536 341610 14

20 Window readout 341719 89536 341719 1

21 Bracket, corner angle 351635 89536 351635 2

22 Connector, power switch 332171 89536 332171 1

23 Decal 343376 89536 343376 1

24 Hand le, corner angle (front) 295675 89536 295675 2

25 Name plate 194183 89536 194183 1

26 Pane l , Front 329482 89536 329482 1

27 Pane l , Extruded (front) 341776 89536 341776 1

28 Plate, Central 329508 89536 329508 1

29 Plate, Standoff, switch 337196 89536 337196 1

30 Switch shaft, insulator 349647 89536 349647 17

Interior View (Figure 5-3)

Α5 PCB Assembly,Mother Power Supply, 332429 89536 332429 1
Coded Red (See Tab l e 5-4)

Special handling re quired for replacement, refer to table 5-4

Α5Α 1 Power Supply PCB Subassembly Coded 332536 89536 332536 1
Black (See Tab le 5-5)

Α5Α2 Regulator PCB Subassembly Coded Brown 396739 89536 396739 1
(See Tab l e 5-6)

Α5Α3 Transformer PCB Subassembly 332528 89536 332528 1
(See Table 5-7)

Α6 PCB Assemb ly, Attenuator Coded Orange 396721 89536 396721 1
(See Table 5-8)

Α7 PCB Assembly, Power Amplifier Coded 396713 89536 396713 1
Yellow (See Tab l e 5-9)

λ8 PCB Assembly , AC-DC Converter Coded 401059 89536 401059 1
Green (See Table 5-10)

λ9 PCB Assembly, Oscillator Control 396705 89536 396705 1
Coded Blue (See Table 5-11)



5200Α
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Table 5-1 . F I NAL ASSEMBLY, continued
5200Α

fi- 7

REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTIO N
FLUKE
STOCK
ΝΟ .

MFG
FE D
SPLY
CDE

MFG
PART ΝΟ .

O R
TYPE

TOT
QTY

REC
QTY

USE
CDE

Α10 PCB Assembly, Oscillator Coded Vio let 396697 89536 396697 1
(See Tab l e 5-12)

Α12 PCB Assembly, Reference Coded White 332650 89536 332650 1
(See Tab l e 5-13)

Β 1 Fan , "whisper", Veuturi 255562 82877 Order by 1
Description

F 1 Fuse, S lo-Β 1ο 1 .5 amp 109231 71400 ΜDΧ15Α 1 5

XF 1 Fuseholder low profile, gray 295741 75915 348-6-9-9 1

J1 Connector , bulkhead, male, 3 pin 284166 82389 EAC301 1

W 1 Harness, Power 345801 89536 345801 1

W2 Cable Assembly , RF 353375 89536 353375 1

W3 Cabl e Assembly , RF 353383 89536 353383 1

W4 Cable Assembly , RF 353391 89536 353391 1

31 Bracket, corner angl e 298166 89536 298166 2

32 Chassi s, side 329516 89536 329516 2

33 Housing Assembly, fan 337667 89536 337667 1

34 Fil ter 313056 89536 313056 1

35 Fi l ter Bracket 349696 89536 349696 1

36 Knob, Knurled (Voltage and Frequency 341446 89536 341446 9
except far l eft, Vern ie r) (Black decal on b lack)

37 Knob, pointer (Power) (Green decal on Gray) 341339 89536 341339 1

38 Knob, pointer (MODE, CONTROL, PHASE 341404 89536 341404 4
LOCK , SENSE) (Gray deca l on Gray)

39 Knob, pointer (VOLTAGE RANGE, VOLT- 341453 89536 341453 3
AGE ERROR - %ο FREQUENCYRANGE -
Hz) (Black decal on black)

40 Knob, four-bar (fa r le ft VOLTAGE and 341370 89536 341370 2
FREQUENCY) Black decal on b lack

41 Panel , Rear 331934 89536 331934 1

42 Inserter retainer, PCB 400952 89536 400952 1

43 Shield, Bottom 332015 89536 332015 1

44 Xfmr, panel , left 332254 89536 332254 1



5200Α/
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Table 5-1 . FI NAL ASSEMBL Y, continued

5200Α

5-9

R EF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOC K
ΝΟ .

MFG
FED
SPLY
CD E

MFG
PART ΝΟ .

O R
TYPE

TOT
QTY

REC
QTY

USE
CDE

45 Xfmr, pane l, right 329524 89536 329524 1

46 Xfmr, panel, rear 331926 89536 331926 1

71 Corner hand le rear (Early models used the 415349 89536 415349 2
3-inch wide handle, item 24, on the rear .
Order two if the 4-inch handle i s desired
as α replacement for these units)

Readout Mod ule View ( F igure 5-4)
Rl Resistor , var , ωω , 10 t urn, 100Κ 331207 80294 35098-9-104 1 1

47 Bracket, readout 331991 89536 331991 1

47α Angle Readout (in ear ly model s thi s item 415794 89536 415794 1
was an integral part of item 47, Bracket
readout)

48 Drive, Assembly, drum 350082 89536 350082 1

49 Gear , switch , pot shaft (Plstc) 154682 89536 154682 1

50 Idl e r drum 416008 89536 416008 2

51 Tape, metal (p rinted 335547 89536 335547 1

52 Pointe r, tape 338780 89536 338780 1

53 Shaft, drum 332080 89536 332080 2

54 Shaft, verni er 332072 89536 332072 1

Assembled View ( Figure 5-5)

55 Bail, footstand 292870 89536 292870 4

56 Bail, fu ll width 231407 89536 231407 1

57 Connector cover (ATTENUATOR) 356089 89536 356089 2

58 Connector cover (RCU) 356055 89536 356055 1

59 Connector Assembly, Attenuator 337675 89536 337675 1
(Not Illustrated)

60 Connector Assembly Instruction Sheet 356204 89536 356204 1
(Not Illu st rated)

61 Cord Set (Not Illustrated) 284174 89536 284174 1

62 Cover , bottom 332114 89536 332114 1

63 Cover, top 332106 89536 332106 1

64 Decal , corner 296277 89536 296277 4

65 Decal Handl e 295501 89536 295501 4

66 Decal Power 370221 370221 89536 370221 1
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295394

356022

332007

331918

NOTE :

	

Items illustrated but not called
out are common hardwa re

Table 5-1 . FI NAL ASSEMBLY, continued
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F igure 5-4. READOUT MODULE V I EW
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Table 5-2 MOTHER BOARD PCB ASSEMBLY Α2

5-1 2

REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOC K
ΝΟ .

MFG
FED
SP LY
CD E

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

Α2 PCB Assembly, Mother Board 396747 89536 396747 REF

(Figure 5-6)

NOF Connector, card-edge 335281 71785 252- 43-30-36 8

Connector, male 267633 00779 86144-1 83

1 Guide/retain er, red 339754 89536 339754 1

2 Guide/retain er, orange 341099 89536 341099 1

3 Guide /retainer, ye llow 341107 89536 341107 1

4 Guide/retainer , green 341115 89536 341115 1

5 Guide/ retainer, blue 341123 89536 341123 1

6 GuideJ retainer, violet 341131 89536 341131 1

7 Guide/ retainer, gray 341149 85936 341149 1

8 Guide/ retainer, white 341156 89536 341156 1

9 Harness, Mother board 350785 89536 350785 1

ρJ20, J30, J40, J50, J60, J70, J80, J90

2ρΡΙΑ thru Ρ5Α, ΡlΒ thru Ρ21Β, PI C
thru P18C, PlD thru Ρ121), PIE thru
Ρ4Ε, PlF thru P4F, ΡlΗ, Ρ3Η, Ρ4Η,
Ρ6Η thru Ρ20Η, ΡΙΚ
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Table 5-3 . SWITCH PCB ASSEMBLY, Α3

5-14 5176

REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
CDE

M FG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

Α3 PCB Assembly, Switch 396911 89536 396911 REF
(Figure 8-2)

C l Cap , Τα , 1 uF ±20%ο, 35V 161919 56289 196DI05XO035 1

C2 Cap , Tant, 68 uF ±20%ο , 15V 193615 56289 196D686ΧΟ015 1
LA3

C3 Cap, Tant, 0.22 uF ±20%ο, 35V 161331 56289 196D225XO035 1
HAI

C4 Cap, Tant, 2.2 uF ±2W6, 20V 161927 56289 196D225XO020 1
HAI

C5 Cap, polyester, 0.022 uF ±10%ο , 250V 234484 73445 C280MAE22K 1
CRI
thru
CR8,
CR10
thru Diode, Si, 150 mA 203323 07263 1Ν4148 24 5CR21,
CR38,
CR39,
CR46,
CR47

CR9 Not used
CR22
thru Diode, light emitting (LED) 309617 71318 FLV102 16 4
CR37

CR40,
CR41,
CR43,
CR44, Diode, Ge, 80 mA, 100 piv 149187 93332 ΙΝ270 6 1
CR45,
CR48

CR42 Diode, Si 348177 03508 DA2429 1
Ε 1 Binding post, white (Ground) 275586 32767 820-25 1

E2,
E3 Binding post, red (OUTPUT ΗΙ , SENSE ΗΙ) 275552 32767 820-65 2

E4 Binding post, blue (GUARD) 275578 32767 820-55 1

E5,E6 Binding post, b lack (OUTPUT LO, SENSE 1Α ) 275560 32767 820-45 2
Connector, female 267591 00779 8586105 83

0:~JΙΑ thru J5A, JIB thru J21B
JIC thru J18C, JID thru J12D
JIE thru J4E, JIF thru J4F , JIH

Κ1, Κ2 Relay, reed, 210 ohms, 10%ο, IOW 340364 20891 1300-4-1 Α 2
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Table 5-3. SW ITCH PCB ASSEMBLY, Α3, continued

5200Α

5- 1 5

REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SΡLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

Κ3 Relay, reed, DPST 340638 71482 MRB-2Α05 1

Ll Inductor, 1,000 υΗ , 140 mA 147819

104713

72259 WEE-1,000 1

Q1 Xstτ, Si , ρηρ 195974 2Ν3906 1 1

Q2 Xstr, Si , ηρη 218396 04716 2Ν3904 1 1

Rl thru
R6, R8,
R9,R29
R31, Res, comp, 10k ±5%, 1/4W 148106 01121 CB1035 12

R32,
R33

R7,R28 Re, comp , 470±5%, 1/4W 147983 01121 CB4715 2

RIO,
R12,
R13,
R14, Res, comp, 270 ±5%ο, Y4W 160804 01121 CB2715 8
R17
thru
R20

RI 1,
R16,
R22,

Res, comp, lk ±5%ο , Y4W 148023 01121 CB1025 4

R26

R15 Res, comp l5k ±5%ο , Y4W 148114 01121 CB1535 1

R21 Not used
R23,
R24, Res, comp, 6 .2k ±5%ο , Y4W 221911 01121 CB6225 3
R25

R27 Res, comp, 68 ±5%, 1/4W 147918 01121 CB6805 1

R30 Res, mf, 68.1 +0.5%,1/8W 305995 91637 MFFl-868R10- 1
ΡΟRΜ0.5ΡCΤ

S1 Switch assembly, rotary, BCD 1-11, yellow 334284 89536 334284 1

S2, S3,
S4,SS Switch assembly, rotary, BCD 0-9, white 334268 89536 334268 4

S6,S10,
Switεh'assembly, rotary, BCD 9Α 334276 89536 334276 5

S11,S12
S13*

(FREQUENCY RANGE - Hz)* Red

S7 Switch assembly, rotary (VOLTAGE RANGE) 352948 89536 352948 1

S8 Switch assembly, rotary (VOLTAGE ERROR) 334334 89536 334334 1

blue

S9 Switch assembly, rotary, BCD 11-1, green 386946 89536 386946 1

S14 Switch assembly, rotary, (MODE)black 334342 89536 334342 1
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Table 5-3 . SWITCHPCB ASSEMBLY, Α3, continued

REF
DESIG
OR
ITEM
ΝΟ .

D ESCR I PTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

S15, Switch assembly, rotary (CONTROL, PHASE 334326 89536 334326 3
S16,
S17 LOCK SENSE) orange

Ul, U6 IC, DTL, quad 2-input, ΝΑΝD gate 268375 04713 MC846P 2 1

Ul,U12 IC, TTL, quad, 2-input pos NAND buffers 296228 12040 SN7437 2 1

U3 IC, TTL, hex inverter buffer/driver 288605 12040 SN7416 1 1

U4,U5 IC, TTL, decoder-driver 293175 12040 SN74145 2 1

U7 IC, DCL, MSI, 4 Bit Digital comparator 293258 18324 Ν8242Α 1

U8 IC, ΤΤL, MSI , Quad Latch 293241 07263 9314Ρ/C 1

U9 IC, TTL, Digita l Positive NAND Gates 292953 01295 SN7400J 1

U10 IC, ΤΤL, RetriggerableMonostab l e Multivibratoτ 293134 07263 U6A960159X 1

Ul l IC, TTL, SSI , Hex Quad Schmitt Triggers 354886 01295 SN7414 1

W I Cab le assembly, Output 346247 89536 346247 1

W2 Wire assembly (to Ground term. Ε1) 353615 89536 353615 1

W3 Wire assembly (to GUARD term. E4) 353607 89536 353607 1

W4,W7 Wire assembly, Black 353342 89536 353342 2

W5,W6 Wire assembly, Red 353334 89536 353334 2

XCR22
thru
XCR28 Socket, standoff, Ligh t Emitting Diode (LED) 345975 89536 345975 9
XCR33
XCR37
XCR29
thru
XCR32
XCR34 Socket, standoff, Ligh t Emitting Diode (LED) 345983 89536 345983 7
XCR35
XCR36
Χυ 1,
XU2,
XU3,
XU6, Socket, IC, 14-contact 276527 23880 TSA-2900-14W 7
XU7,
XU9,
XU10
XU4,
XU5, Socket, IC, 16-contact 276535 23880 TSA-2900-16W 3
XU8

1 Binding Post, in sulated 298828 89536 298828 1

2 Bracket, binding post 331967 89536 331967 1

3 Clamp, cab le 103796 95987 5-16-3ΝΑ 2



Table 5-4. POWER SUPPLY MOTHER PCB ASSEMBLY, Α5
5200Α

5/76 5-1 7

REF
DESIG
OR
ITEM
ΝΟ .

DESCR IPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .
OR
TYPE

TOT
αΤΥ

REC
QTY

USE
CD E

Α5 PCB Assembly, Motherboard , Pwr Supply 332429 89536 332429 REF
Power Supply

( Figu re 8-4α)

Cl,C2, Cap , elect, 400uF +50%ο/-10, 40V 185868 73445 C437ARG400 4 1C9,C10

C3,C4 Cap , elect, 15 uF, 400V 341032 56289 39D 156F400FL 2 1
4

C5,C6 Cap , elect, 240 uF, -10 +50%ο, 300V 223180 56289 36D241F300 2 1
2Α

C7,C8 Cap , elect, 160 uF +50/-10, 64V 170274 73445 C437ARH 160 2 1

C11 Cap , elect, 15,000 uF +75/-10'7o, 15V 310367 06001 86F520 1 1

C12

thru Not used
C25

C26 Cap , ta, 10 μF , ±2W6, 15V 193623 56289 196D 106X0015 1
JA 1

C27 Cap ,mylar , 5 uF t5%, 150V 364190 50558 TYPE Χ564 1

C28 Cap , mylar , 33 pF ±5%ο, 500V 160317 71236 DM 15E330J 1

CRl,
CR2 Not Used

CR3,
CR6, Rectifier bridge, 2Α, 100V 296509 21845 F903C-22 3 1
CR7

CR4 Rectifier, bridge, 2Α, 800V 341016 09423 FB800 1 1

CRS Rectifier, bridge, 2Α, 600V 341008 09423 FB600 1 1

CR8 Diode B ridge 428839 04713 MDA970-1 1 1

CR9
thru Not Used
CR15

CR16,
CR17, Diode, Si 348177 03508 DA2429 3
CR19

CR18,
CR20 Diode, zeneτ , 4-3V 180455 07910 1Ν749Α 2

J21 Connector , fern. 36-contact 236885 13511 225-21821-105 1

J22, Connector, card-edge 335281 71785 252-43-30-360 2
J23
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Table 54. POWER SUPPLY MOTHER PCB ASSEMBLY, Α5, continued

5-18

REF
DESIG
OR
ITEM
ΝΟ.

DESCR IPTION
FLUKE
STOCK
ΝΟ.

MFG
F ED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

R 1
thru Not Used
R34

R35,
R36,
R44, Res, comp, 680 ±%ο , Y4W 148007 01121 CB6815 2

R45
R37,
R38 Res, comp, 750k ±5%ο , 1/sW 188789 01121 ΕΒ7545 2

R39,
R40 Res, comp, 200k ±5%ο, hαW 245332 01121 ΕΒ2045 2

R43,
R47, Res, comp, 6.8k 5%ο , 1Υ4W 148098 01121 CB6825 3
R49

R46 Res, comp, 10Μ ±5%ο , Y4W 194944 01121 CB 1065 1

R48 Res, comp, 30Κ ±5%ο, Y4W 193417 01121 CB3035 1

Q1
thτu NotUsed
Q17

Q18 Χstτ, Si, ΡΝΡ 195974 04713 2Ν3906 1

U 1
thru NotUsed
U4
U5 IC, Operational Amplifier 271502 12040 LM301 1

1 C lamp, connector mounting 185801 56289 4586-97Α 3

2 Strap , rubber, round (mousetail) 104794 98159 2829-115-3 4

3 Guide/retainer, red 339754 89536 339754 1

4 Guide/retainer , brown 331975 89536 331975 1

5 Guide/retainer, black 341164 89536 341164 1

* NOTE :
Before ordering α new Power Supply Mother-
board, visually examine the one being replaced
for the part number etched on the component
side of the pcb . If this number is either 332510
or 396929, order the replacement assembly,
P/N 332429 . In addi tion , P/N 332254 (Item
44; Χfniτ , Panel left) is required to replace the
non-compatible panel installed with those
model power supply motherboard .



Table 5-5. POWER SUPPLY PCB SUBASSEMBLY Α5Α 1

5200Α

5/76 5- 1 9

REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
ςρΕ

MFG
PA RT ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

Α5Α1 PCB Subassembly, Power Supply 332536 89536 332536 REF
( Figure 8-4b)

C1
thτu Not used

C11,Cl 5
C16,C17

C12,C13 Cap , elect, 100 uF, ±5%ο, 40V 236919 73445 ΕΤ101Χ040Α6 2 1

C14 Cap , elect, 8,000 uF, 15V 341040 56289 39D808G015 1 1
JT4

C18 Cap , mylar, 0.001 uF, ±10%ο 159582 56289 192Ρ10292 1

C19, Cap , Τα, 10 uF, ±2017o, 20V 330662 12954 D10GSB20M 2
C20

C21 Cap , Τα, 68 uF, ± 1017o, 15V 193615 56289 196D686X0015 1

CR1 Rectifier bridge, 1 .5Α 296509 9423 FB200 1 1

CR2 Rectifier bridge, 2.5Α 236547 04713 MDA960-3 1 1

CR3
thru Not used
CR8

CR9, Diode, zerne r, 5 -10 mA, 16V, ±5%ο 325837 07910 1NC2322 1 1
CR10

Q1 Xstr , Si , ηρη 203489 03508 11C2322 1 1

Q2 Xstr , Si, ρηρ 218537 12040 NS 1485 1 1

Q3 Xstr, Si, ηρη 183012 86684 40251 1 1

Rl,R4 Res, comp, 12, ±5%, 1/4W 321083 01121 CB 1205 2

R2,R3 Res, comp, 1 .8k , ±5%, 1/4W 175042 01121 CB 1825 2

RS Res, comp, 0.27,±10%,2W 219428 81483 Type ΒWΗ 1
(include values
ordering)

R6 See U4

R7 Res, met film, 4.99k , ±1%ο , 1/8W 168252 91637 MFF1-84991F 1
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Table 5-5. POWER SUPPLY PCB SUBASSEMBLY Α5Α1 (Cont'd.)

REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTIO N
FLUKE
STOCK
ΝΟ .

MFG
FE D
SPLY
CD E

MFG
PART ΝΟ .

O R
TYPE

TOT
QTY

REC
QTY

USE
CDE

Ul, U2 Not used
U3

U4(R6) IC, Voltage Regulator (selected set) 358143 89536 358143 1 set

1 Strap , rubber, round (mousetail) 104794 98159 2829-115-3 2

2 Guide/retainer, black 341164 89536 341164 2

3 Heat sink , mtg . 342675 89536 342675 1



Table 5-6. REG ULATO R PCB SUBASSEMBLY Α5Α2
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REF
DESIG
OR
ITEM
ΝΟ .

D ESC R IPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
ςρΕ

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

ΑSΑ2 PCB Subassembly, Regulator 396739 89536 396739 REF
( F igure 8-4c)

C1 Not used
thru
C14

C15 Ca p , mica, 33 pF, ±5%ο , 500V 160317 53021 D15ED330J03 1

C16 Cap , Τα, 0.22 uF, ±20 , 50V 309849 72982 8131-050-651- 1
224Μ

C17 Cap, εeτ , 500 pF, ± I 0%, 1 kV 105692 71590 2DDH60N501K 1

C18
thru Not used
C21

C22,
C23, Cap, Τα, 10 uF, ±20%ο , 20V 330662 12954 DlOGSB20M 3
C24

C25 Cap, Τα , 1 uF, ±20%ο , 35V 161919 56289 196D105XO035 1

CRl
thru Not used
CR10

CR11 Diode, field effect 284927 07910 TCR5305 2 1
CR12,
CR1 Diode, current regulator 285106 07910 TCR5309 2 1

1
CR13 Diode, zener, 5.6V 277236 07910 1 Ν752Α 1

CR15 Diode, si , 150 mA 203323 03508 1Ν4148 . 1

Q1
thru Not used
5,Q 14

Q6 Xst τ, Si, ηρη 289819 95303 40409 1 1

Q7,
Q11, Xstr, Si , ρηρ 195974 04713 2Ν3906 3 1
Q15

Q8, Xst τ, Si, ρηρ 295188 95303 40410 2 1
Q16
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REF
DESIG
OR
ITEM
ΝΟ .

DESC RIPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

Q9 Xstr, Si, ηρη 325761 06001 D44C5 1 1

Q10 Xstr, Si , ηρη 218396 04713 2Ν3904 1 1

Q12 Xstτ , Si , ρηρ 325753 06001 D45C5 1 1

Q13 Xstr, Si , ηρη 325720 04713 MFE3055 1 1

Q17 Xstr, Si , ηρη 218511 95303 60994 1 1

R1
thτu
R7,
R9,
R17, Not used
R20,
R21,

R24,
R25

R8, Res, comp, 3.9,±59o, YW 268722 01121 CB39G5 2
R10

R11, Res, card set 339614 89536 339614 1 set
R13

R12 Res, comp, 22k, ±5%ο, 1Υ4W 148130 01121 CB2235 1

R14 Res, met film, 13k,±1%ο , 1/8W 335539 91637 MFFI -81312F 1

R15 Res, met film, 12.1k, ±1%ο , 1/8W 234997 91637 MFFI -81212F 1

R16,
R21 Res, comp, 20,±5%, Y4W 246728 01121 CB2005 2

R18 Res, met film, 13.7k, ±1%ο , 1/8W 236752 91637 MFFI -81372F 1

R19 Res, met film, 15k,±1%ο, 1/8W 285296 91637 MFFI -81502F 1

R22 Res, met film, 20.5k, ±1%ο , 1/8W 261669 91637 MFFI -82052F 1

R23 Res, met film, 11k,±1%ο, 1/8W 293621 91637 MFFI -81102F 1

R26 Res, met film, 4.75k, ±1%ο , 1/8W 260679 91637 MFFI -84751F 1

R27 Res, met film, 4.22k, ±1%ο , 1/8W 168245 91637 MFFI -84221F 1

R28 Res, comp, 2.4k, ±5%ο . Y4W 193433 01121 CB2425 1
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REF
DESIG
OR
ITEM
ΝΟ .

D ESCR I PTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MF G
PART ΝΟ .

OR
TYPE

TOT
QTY

RE C
QTY

US E
CDE

R29 Res, comp, 8.2,±5%, 1Υ4W 246751 01121 CB8225 1

R30 Res, met film, 25.5k, ±1%ο , 1/8W 291377 91637 MFF1-82552F 1

R31 Res, met film, 23.2k, ±1%ο , 1/SW 291351 91637 MFF1-82322F 1

R32 Res; νατ , cermet, lk, ±10'7o, 16W 285155 71450 360S-102Α 1 1

R33 Res, carbon, 2.4,±5%,1/3W 348508 89536 348508 1

R34 Res, comp, 2k, ±5%ο , 1/4W 202879 01121 CB2025 1

R35 Res, comp, lk, ±5%ο , 1/4W 148023 01121 CB1025 1

R36 Res, comp, 1 .5k, ±5%ο , 1/4W 148031 01121 CB1525 1

Ul IC, operational amplifier 271502 12040 LΜ301Α 1 1

U2 IC, voltage regulator 313106 07263 U5R7723393 1 1

U3 IC, voltage regulator, linear 327981 12040 LΜ309Κ 1 1

1 Guide, retainer, brown 331975 89536 331975 2

2 Heat dissipator 349688 89536 349688 1

3 Heat sink, mtg . 342675 13103 6003-Β-2 1
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Table 5-7 . TRANSFORMER PCB SUBASSEMBLY Α5Α3

5-24

REF
D ESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
ΝΟ .

MFG
F E D
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

ΑSΑ3 PCB Subassembly, Transformer 332528 89536 332528 REF

( Figure 8-4d)

J24 Conn , cable, 342964 27264 1490Ρ 1 1
Pin s, εοηη , mal e 342998 27264 1376 4

S l ,S2 Switch , slide, DPDT 234278 82389 XW 1649 2 1

S3 Therm al switch (se lected) 353235 89536 353235 1

Τ 1 Transformer, power 337576 89536 337576 1

1 Connecto r post 267633 00779 86144-1 2
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Table 5-8 . ATTENUATOR PCB ASSEMBLY, Α6
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R EF
D ESIG
OR
ITEM
ΝΟ .

DESCRIPTION
FLUKE
STOCK
ΝΟ .

MFG
FE D
SPLY
CD E

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

Α6 PCB Assembly, Attenuator (Figure 8-6) 896721 89536 896721 REF

Α6Α 1 Connector (see end of table)

C l Cap, cer, 0.25 uF, ±20, 100V 168435 56289 02313101-1125 1
3Μ

C2,C17 Cap, Τα , 5 .6 uF ±10%ο , 6V 198259 56289 159D560-006Α 2

C3 Cap, var, 0.25 to 1 .5 pF, 2000V 218206 72982 530-000 1 1

C4 Not used

C5 Cap , εe τ , 0.05 uF, +80/-20%,25V 148924 72982 5855-Y5U-5032 1

C6,C7 Cap, cer, 3.3 pF ±0.25 ρ F, 500V 272492 32897 01-000-COJO- 2
339C

C8, C10 Cap , cer, 0.22 uF ±20%ο , 50V 309849 71590 CW30C224K 2

C9,C11, Cap , cer, 0.05 uF ±20, 25V 148924 32897 5855Y5U503Z 2

C16 Cap , el ect , 10 uF, -10%ο , +50%,25V 170266 73445 Τ100Χ025Α2 1

R1,CR2
R4thru

CR29, Diode, Si , 150 mA 203323 03508 1 Ν4148 37 8
CR31
hru
R38

CR39,
CR40, Diode, Ge 149187 i03877 1Ν270 4
CR41,
CR42
CR3 Diode, zener , 6 .8V 260695 ' 07910 1Ν754Α 1 1

J33 Connector , cozx, pcb mtg 352450 98291 51-051-0000 1

Κ 1,
Κ2, Κ4
thru Κ9,
Κ11,
Κ13,
K15thru
Κ23, Relay, dry reed, SPST, 500 ohms ±10, 1OW 340364 20891 1300-4-1Α 26
K26thru
Κ30,
Κ32,
Κ33,
Κ34
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Table 5-8. ATTENUATO R PCB ASSEMBLY, Α6, continued

5/76

REF
DESIG
OR
ITEM
ΝΟ .

DESCR IPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
ΤΥΡΕ

TOT
ΟΤΥ

REC
ΟΤΥ

USE
CD E

Κ3,
Κ10,
K12
K14 : Re l ay, dry reed, DPST, 105 ohms, ±10%ο, IOW 340638 71482 ΜRΒ-2ΑΟ5 7
Κ24,
Κ25,
Κ31

Ll Inductor, rf, 11 -turn, 10 MHz 357913 09969 LDH-1041-35 1

L2 Inductor, 0.27 uh 313031 24759 ΜRD-27 1

Ql ,Q2 Xstr, Si, ΝΡΝ 218396 04713 2Ν3904 2

Rl,R7 Res, comp, 22k ±5%ο , 1Υ4W 148130 01121 CB2235 2

R2,
R17, Res, comp, 4.3k ±5%ο , 1Υ4W 193375 01121 CB4325 3
R18

R4 Res, comp, l0k ±5%, 1/4W 148106 01121 CB 1035 1

R5,
R6,
R13, Res, comp, lk ±5%ο , Y4W 148023 01121 CB 1025 4

R14

R8 Res, 98.876k ±0.01%ο , 1W 342808 89536 342808 1

R9 Res, νατ , 50 267815 71540 190PC500B 1 1

RI O Res, lk ±0.01%ο , 0 .3W 342774 18612 S102 type 1
(order by des-

cript ion)

R19 Res, comp, 100 ±5%ο , Y4W 147926 01121 CB 1015 1

RI 1, Res, νατ , cermet, 5k ± 10%ο, %W 288282 71450 360S502 2 1
R12
R15,
R1 Res, comp, 2.2k ±5%ο ,YW 148049 01121 CB2225 2

Τ 1 Xfmr,1οω -fτequency 342493 89536 342493 1

Τ2 Xfmr, mid-frequency 402396 89536 402396 1

Τ3 Xfmr, hi-frequency 342477 89536 342477 1

Ul,
υ9, IC, TTL, hex inverte r buffer/divider 288605 01295 SN7416P 3 1
Ull
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REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOC K

ΝΟ .

MFG
F ED
SPLY
CDΕ

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

US E
CD E

U2,
U4,
U5, IC, TTL, dual peripheral pos ΝΑΝD driver 329706 01295 SN75452P 5 1
U17,
U18

U3,
U6, IC, TTL, quad 2-input, pos ΝΑΝD buffer 310201 01295 SN7438N 4 1

U7, ω/open collecto r output
U8

U10 IC, TTL, bcd-to-decimal decoder s 293142 01295 SN7442N 1 1

U12 IC, TTL, quad 2-input, ΝΑΝD gates 292953 01295 SN7400N 1 1

U13, IC, TTL, hex inverter 292979 01295 SN7404N 2 1
U16

U14 IC, ΤΤL, triple 3-input and ΝΑΝD gates 292995 01295 SN7410N 1 1

U15 IC, TTL, quad 2-input pos ΝΑΝD buffers 296228 01295 SN7437N 1 1

W1,
W2 Cable assemb ly, output 405167 89536 405167 2

W3 Cable assembly 338764 89536 338764 1

W4 Wire assembly, shi elded 356154 89536 356154 1

1 Shield, attenuatoτ 349399 89536 349399 1

2 Spacer, ceramic 155473 71590 Ρ-189 2

3 Guide/retainer, orange 341099 89536 341099 6

Α6Α 1 Connector, Attenuator PCB Assembly 346577 89536 346577 1

(Not i llustrated)

Connector, terminal 347831 71785 252-15-30-360 1

Connector, attenuator 346619 89536 346619 1
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Table 5-9. POWER AMPL I F IER PCB ASSEMBLY, Α7

REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOC K
ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

Α7 PCB ASSEMBLY POWER AMPL I F IER 396713 89536 396713 REF
( Figure 8-8)

C1,
C22, Cap , mica, 100 pF ±17b, SOOV 148494 53021 D15FD 101JO3 3
C34

C2 Cap , mica, 33 pF +5%,500V 160317 53021 D 15ED330JO3 1

C3 Cap , Τα, 22 uF ±10%ο, IOV 236653 84411 JF-38 1

C4

thru
C8, Cap , ce r , 0.05 uF ±20%ο, 100V 149161 56289 55C23A1 6

C32

C9,
C11,
C13,
C14, Not used
C27,
C30,
C31

C10 Cap , ρ1stc, 0 .047 uF ±10%ο , 50V 271858 06001 75FIRSA473 1

C12,
C17, Cap , Τα, 2.2 uF +2017o, 20V 161927 56289 196D225XO020 3
C19

C15, Cap, cer , 0.05 uF +80/-10%ο, 500V 105676 56289 33C58 2
C16

C18 Cap , mica, 22 pF ±5%ο, 500V 148551 53021 D15 ED220JO3 1

C20, Cap , elect, 3 uF, 350V 340786 14655 Type 500D 2 1
C23

(Order by type
and value)

C21 Cap , ρ1stε , 0 .47 uF ±10%ο, 200V 271999 84411 663FR47492 1

C24 Cap , mica, 39 pF ±5%ο, 500V 148544 53021 D 15ED390JO3 1

C25,
C33 Cap, mica, 1,000 pF -+5%,500V 148387 53021 D 19FD 101JO3 2

C26 Cap , pl stc, 0.1 uF ±10%ο, 50V 271866 06001 75F2R5A104 1

C28 Cap , polycarb, 0 .33 uF _+10%ο , 50V 284703 84411 Χ463LW3349- 1
50

C29, Cap, Τα, 330 pF ±10%ο, 6V 193011 56289 150D33OX9006 2
C35 S2

C36 Cap , mica 8 pF ±10%ο, 500V 216986 53021 D 15CD08OK03 1
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REF
D ESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
ςρΕ

MFG
PART ΝΟ.

O R
TYPE

TOT
QTY

REC
QTY

USE
CDE

C37 Cap, mica, 220 pF ±5%ο , 500V 170423 53021 D15FD221J03 1

C38,
C39, Cap , cer , 3,300 pF ±20%ο , 1kV 106674 56289 C023B 102G332 3
C40 Μ

C41 Cap , cer, 300 pF ± 10%ο, 500V 105734 71590 BB60301KW7W 1

C42 Cap , cer, 500 pF ± 10%ο, 1kV 105692 56289 067Β102Ε501 1
Κ

C43 Cap, mica, 27 pF ±5%, 500V 177998 72136 DM 15-270 1

C44 Cap, cer , 0.05 uFd -20 +80%ο , 25V 148924 32897 5855Y5U503Z 1

C45 Cap, cer , 0.1uF ± 20%ο 100V 149146 56289 33C41B6 1

CR 1,
CR2,
CR5,
CR6,
CR7,
CR 10,
CR11,
CR 13, Diode, Si , 150 mA 203323 03508 1Ν4148 15 3
CR14,
CR15,
CR18,
CR23,
CR24,
CR26,
CR27

CR3 Diode, zener, 125 mA, 7.5V ±5%ο 340687 12969 UZ8707 1 1

CR4 Diode, zeneτ , 130V , 1W 353284 12969 UZ8113 1 1

CR8,
CR8 Diode, zeneτ , 95 mA, 10V ±5% 340695 12969 UZ8710 2 1

CR12 Diode, zener, 6.8 mA 140V ±5%ο 340703 12969 UZ8114 1 1

CR16,
CR25 Not used

CR17 Diode, Current Regulator 14 mA 340992 07910 U2605 1 1

CR19,
CR20 Diode, zener, 20V 291575 12969 UZ8726 2 1

CR21 Diode, Si , 100 mA at 1 .5V 348177 03508 DA2429 1 1

CR22 Diode, S i , 1 Α , 600 piv 112383 05277 1Ν4822 1 1
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Table 5-9 . POWER AMPL I FI ER PCB ASSEMBLY, Α7, continued

REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOC K

ΝΟ .

MFG
F ED
SPLY
COE

MFG
PA RT ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

CR28,
CR28 Diode, zener , 6.8V 260695 07910 ΙΝ754Α 2

CR30
thru Diode, Si , Rec, 1 Α 368738 04713 ΙΝ4004 4
CR33

Κ 1 Coil , U-6-P , reed relay 269019 71707 U-6-P 1

Switch , reed 284091 12617 MR 138 1

Κ2 Coil , U-6-P, reed relay 269019 71707 U-6-P 1

L1
thru Ferrite tube, choke core 321182 02114 56-590-65-4Β 9
L9
L10 Inductor 379222 89536 379222 1

Q1 Xstr , FET, Ν -channel 288324 15818 U2412E 1 1

Q2
thru
Q6, Xstr , S i , ρηρ 229898 04713 MPS6522 6 2

Q18

Q7,
Q8,
Q34 Xstτ , S i , ηρη 333898 04713 MPSH10 6 2
thru
Q37

Q9, Xst τ , Si , ρηρ 266619 07263 2Ν4888 2 1
Q30

Q10,
Q16 Not used

Q11,
Q25,
Q28, Xstr , Si , ηρη 342543 07263 SE7056 4 1

Heat Sink , radial (w ith Q25 & Q32) 104646 05820 NF207 2
Q32

Q12,
Q29, Xstr, S i , ρηρ 195974 04713 2Ν3906 3 1
Q39

Q13,
Q19,
Q27, Xstr, S i , ηρη 218396 04713 2Ν3904 4

Q41



Table 5-9. POWER AM PL I F I ER PCB ASSEMBLY, Α7, continued
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REF
DESIG
OR
ITEM
ΝΟ .

DESC RIPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

Q14,
Q17 Xstr , Si , ηρη 218081 04713 MPS6520 2

Q15 Xstr, Si , ηρη 342550 07256 MST40S 1
Heat sink ω/mtg clamp 342857 91502 LPSB1 1

Q20 Q20 Adapte r Assembly 434480 89536 434480 1

Xstr, matched set, ΝΡΝ 434456 89536 434456 1
Res istor , mf, 36 .5 _+1%ο , 1/8W 168187 91637 MFF 1-836RSF 4
Ferri te Bead 321182 02214 56-590-413 1

PCB , xstr adapte r 332312 89536 332312 1
Plate, xstr adapter 332023 89536 332023 1

Q21 Xstr , Si , ηρη 340554 07263 2Ν3300 1
Heat sink, rad ial 104646 05820 NF207 1

Q22 Xstr , Si , ρηρ 340497 07263 2Ν3502 1
Heat sink radial 104646 05820 NF207 1

Q23 Q23 Adapter Assembly 332551 89536 332551 1

Xstr ,matched set, ΡΝΡ 419697 89536 419697 1
Res istor , mf, 36.5 ±1%ο, 1/8W 168187 91637 MFF1-836RS F 4
Ferrite Bead 321182 02114 56-590-65-4Β 1
PCB , Xstr adapte r 332312 89536 332312 1
Plate, xst r adapte r 332023 89536 332023 1

Q24,
Q26 Xstr , Si , ηρη 313213 95303 2Ν5240 2

Q31 Xstr , Si , ηρη 385302 04713 2Ν4240 1

833, Xstr , FET, Ν-channel 261578 15818 V2366E 2

Q40 Xstr , Si , ΝΡΝ 179374 07263 2Ν2218 1

Q42 Xstr , Si , ΝΡΝ 335067 04713 2Ν3439 1

R1 Res, met film, 3 .32k ±0.1 1/zW 340760 91637 \IFFl -23321/ 1
0 .1%ο

R2 Res, met film, 30 .1 k +0.2%ο , 1W 340778 91637 FF13012/0.1%ο 1

R3 Res, met film , lk ±0.1%ο , 1hW 340752 91637 FFl -21001/ 1
0.1%ο

R4 Res,met film , 10k +1%ο, 1/8W 168260 91637 MFFl -81002F 1

RS Res, comp , 4 .7k +5%, 1/2W 148072 01121 CB4725 1

R6 Res, νατ, cermet, 100k +20%ο , 1hW 268581 71450 190PC104Β 1

R7 Res, met film, 20k + 1%ο, 1/8W 291872 91637 MFF 1-82002F 1

R8 Res, met film, 464 ± 1%ο, 1/8w 271908 91637 MFF 1-84640F 1

R9 Res, met film, 221 +1%,1/8W 340794 91637 MFFl -82210F 1

R10 Res, met film, 2 .37k -+I%, 1hW 182519 91637 MFF 1-22371 F 1
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REF
DESIG
OR
ITEM
ΝΟ .

DESCRI PTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

RI 1,
R12 Res, met film, 1 .54k ±1%ο, 1/8W 289066 91637 MFF 1-81541 F 2

R13,
R14, Res, met film 100 ±1%ο, 1/8W 168195 91637 MFFl -81000F 3
R39

R15,
R43, Res, comp , 220 +5%, 1/4W 147959 01121 CB2215 4
R72,
R85

R16 Res,met film 17.4 +1%ο, 1/2W 247270 91637 MFF 1-21742F 1

R17 Res,met film, 130k +1%ο ,'hW 247163 91637 MFF 1-21303F 1

R18 Res,metfilm, 29 .4+1%ο,1/8W 235135 91637 MFFl-82942F 1

R19 Res, comp , 150k ±5%ο, 1Υ4W 182212 01121 CB 1545 1

R20,
R30,
R73,
R74, Res, comp , l0k _+5%ο , 1/4W 148106 01121 CB1035 7
R75,
R78,
R80

R21 Res, comp , 100k ±5%ο , 1/4W 148189 01121 CB1045 1

R22 Res, comp , 22k ±5%ο , 1/4W 148130 01121 CB 2235 1

R23,
R24, Res, comp , lk ±5%ο, 1Υ4W 148023 01121 CB1 125 3
R31

R25 Res,met film, 4.75 +1%,1/8W 260679 91637 MFF 1-84751F 1

R26 Res, va r , cermet, 500 ±10%ο, 1W 291120 71450 3608501Α 1

R27 Res, met film, 1 .74k ±1%ο, 1/8W 344358 91637 MFF 1-81741F 1

R28 Res, comp, 8 .2 ±5%ο , 1/4W 246751 01121 CB8R25 1

R29,
R41,
R45, Not used
R65,
R76

R32 Res,met film , 147k ±1%, 1hW 247205 91637 MFF1-21473F 1

R33 Res, met film , 7 .5k ±1%ο , 1/8W 223529 91637 MFFl-87501 F 1
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REF
DESIG
OR
ITEM
ΝΟ .

DESCRI PTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SΡLΥ
CDE

MFG
PART ΝΟ .

0R
TYPE

TOT
QTY

REC
QTY

USE
CD E

R34,
R35 Res, met film, 2.67k ±1%ο , 1/8W 289587 91637 MFF1-82671F 2

R36 Res, ρωτ, ωω , 18k ±10%ο, 5W 112839 56289 243E1835 1 1

R37 Res, comp, 15 ±5%ο, Y4W 147876 01121 CB1505 1

R38 Res, met film, 73 .2k±1%ο, hW 247908 91637 MFF1-27322F 1

R40,
R46 Res, comp, 68k±1017o, 2W 110114 01121 ΗΒ6831 2

R42,
R44 Res, carbon comp, 2.2 ±5%ο, Y4W 354944 Τογο R-25/2.2Ω 2 1

Elec-
tronics

R47 Res, comp, 100k±1017o, 2W 158659 01121 ΗΒ 1041 1

R48 Res, met film, 165k±1%, lfi 247262 91637 MFFl-21653F 1

R49,
R53, Res, met film, 15k ±1%, 1/8W 285296 91637 MFFl-81502F 3
R59

R50 Res,met film, 464 +1%,1/8W 340810 91637 MFF1-84640F 1

R51,
R89 Res,met film, 169k-+I%, 'hW 176206 91637 MFF1-21693F 2

R52,
R79 Res, met film, 10 -+1%, 1/8W 268789 91637 MFFl-81005F 2

R54 Res, comp, 6.8k ±5%ο , 1Υ4W 148098 01121 CB6825 1

R55 Res, metfilm, 191k±1%ο,%W 247353 91637 MFFl -21913F 1

R56,
R60 Res, comp, 68 ±5%ο, 1Υ4W 147918 01121 CB6805 2

R57 Res, comp, 1 .2k±5%ο, 1/W 190371 01121 CB1225 1

R58 Res,metfilm, 30.1k±1%ο, 1/8W 168286 91637 MFFl-83012F 1

R61 Res, nickel film , 4.7 _+2%ο, 1/3W 342683 Toyo Type R-33/4.7 1
Elec-
tronics

R62 Res, comp, 33k±5%ο, Υ4W 148155 01121 CB3335 1

R63 Res, met film, 442 ±1%,1/8W 340802 91637 MFF1-84220F 1

R64,
R71 Res, comp, 10 +5%, Ι/4W 147868 01121 CB1005 2



5200Α

5-34

Table 5-9. POWER AMPL I F I ER PCB ASSEMBLY, Α7, continued

REF
DESIG
OR
ITEM
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DESC RI PTION
FLUKE
STOCK
ΝΟ .

MFG
F ED
SPLY
CD E

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

RE C
QTY

USE
CD E

R66 Res, comp , 51, +5%ο, 1/4W 221879 01121 CB 5105 1

R67 Res, met film lk±1%ο, 1/8W 168229 91637 MFF 1-81001 F 1

R68 Res, comp , 33, +5%, 1/4W 175034 01121 CB3305 1

R69 Res, met film, 226 ±1%ο , 1/8W 325654 91637 MFF 1-82260F 1

R70 Res, comp , 330 ±5%ο , 1/4W 147967 01121 CB3315 1

R77,
R86 Res, comp , 470 ±5%, 1/4W 147983 01121 CB4715 2

R81 Not used

R82,
R83, Res, comp , 130 k ±5%ο , 2W 200527 01121 ΗΒ 1345 3
R84

R87 Res, comp 2 .7 ±5%, 1/4W 246744 01121 CB2705 1

R88 Res, met film, 174 ±1%,1/8W 343913 91637 MFF 1-81740J 1

R90 Res, comp , 360 ±5%ο, 1/4W 340844 01121 CB3615 1

R91 Res, comp , IOM ±5%, 1/4W 194944 01121 CB 1065 1

R92 Res, comp , 270 ±5%, 1/4W 160804 01121 CB2715 1

S l Switch, slid e, DPDT 234278 82389 XW1649 1 1

U 1 IC, se lected 225961 89536 225961 1

U2 IC, DTL, quad 2-input NAND power gate 288597 04713 MC858P 1 1

XU2 Socket, IC, 14-contact 276527 23880 TSA-2900-14W 1

Sock et, xstr , TO-5 type 285262 71785 133-23-92-039 25

XQ2 thru XQ6, XQ9, XQ11,XQ12,
XQ 13, XQ18,XQ 19, XQ21, XQ22,
XQ25, XQ27 thru XQ30, XQ32,
XQ33, XQ38 thru XQ42

1 Guid e, retainer, yellow 341107 89536 341107 6

2 Sh ie ld, power amplifier 333633 89536 333633 1

3 Socket single-pin 347765 89536 347765 10

Heat sink 396994 89536 396994 1

Heat sink ,mtg. bracket 339648 89536 339648 6

Xstr pcb subassembly , power amp lifier 396838 89536 396838 1

Insulator, xstr 396499 89536 396499 1
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REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

Α8 PCB Assembly, AC-DC Converter 401059 89536 401059 REF
( Figure 8-10)

Α8Α1, DC Amplifier, PCB Sub-Assembly 332627 89536 1 2
Α8Α2

Α8Α3 Rectifier Output Circuit Assembly - - - - - - - - - - - -
(See end of table)

C1,C2 Cap, Τα , 2.2 uF, ±20%ο , 20V 161927 56289 196D225X0020 2

C3, Cap , mica, 100 pF, ±1%ο , 500V 226126 53021 D15FD101F03 2
C45

C4,C5 Cap , Τα , 220 uF, ± 1017o, 10V 182840 56289 150D227X901S2 2

C6 Cap , mica, 1000 pF, ±5%ο , 500V 148387 53021 D19FD102J03 1

C7,
C29, Cap , mica 33 pF, ±5%ο, 500V 160317 53021 D15ED330J03 3
C39

C8,
C9,
C14,
C15, Cap , ce r, 0.01 uF, ±20, 100V 149153 56289 C023B 101F 7
ς24, 103Μ
C36,
C40

C10 Cap , Τα , 68 uF, +2017o, 6V 160242 05397 Κ68Ρ6 1

C11,
C18, Cap , Τα, 10 uF, +2017o, 15V 193623 56289 196D106XO015 3
C19

C12 Cap , Τα , 1 uF, ±20 , 35V 161919 56289 196D105X0035 1

C13 Cap , mylar, 0.001 uF, ±10%ο, 200V 159582 56289 192F10292 1

C16,C21,
h"32 thru
C35,Ct11, Notused

C42,C43

C17 Cap, mica, 270 pF, ±5%ο , 500V 148452 53021 D15FD271J03 1

Replacement mu st be made by ordering
the complete PCB sub-assembly, FLUKE
Stock Νο . Model Νο . andSerial Νο.
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REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

C20,
C28, Cap , polyester , 0.022 uF,± 1001o, 250V 234484 73445 C280 ΑΕ22Κ 4
C30,
C31

C22 Cap , mylaτ , 2 uF±10%ο, 200V 106443 84411 TYPE X663F 1

C23,
C44, Cap , Τα, 330 uF, ±10%ο , 6V 193011 56289 150D33OX900 3
C48 652

C25 Cap , mylar, 2 uF ±20%ο, 100V 106963 84411 TYPE X663FR 1

C26 Cap , plstc, 0.33 uF, ±1001o, 200V 106047 72928 355C334K 1

C27 Cap , mica, 68 pF, ±5%ο, 500V 148510 71236 LM 15F680J 1

C37, Cap , Τα , 22 uF,±10ο, 15V 182816 56289 150D226X901 2
C38 5Α2

C46 Cap , mica, 10 pF, ±10%ο, 500V 175216 53021 D15CD 10OK03 1

C47 Cap , mica, 5 pF, ±10%ο, 500V 148577 53021 D15CD05OK03 1

CR 1,
CR2,
CR 6,
CR8,
CR13 .
CR14,
CR17, Diode, Si , 150 mA 203323 03508 1Ν4148 11 2
CR18,
CR19,
CR20,
CR21

CR3 Diode, zener, 8.2V , 5%ο , 1W 355073 12969 UZ8708 1 1

CR5 Diode, zener , 7.5V , 5%, 1W 340687 12969 UZ8707 1 1

CR4 Diode, zen er, 6.2V , ±5%ο 325811 07910 1Ν753Α 1 1

CR7, Diode, zener , 6.8V 260695 07910 1Ν754Α 2 1
CR9
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ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
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MFG
F ED
SPLY
CD E

MFG
PART ΝΟ .

OR
TYPE

TOT
ΟΤΥ

REC
QTY

USE
CD E

CR10,
CR11 Not used

CR12 Diode, zener, 5 .6V 277236 07910 1Ν752Α 1 1
CR15,
CR16 Diode, zene r 246611 07910 1 Ν961 Β 2 1
CR22,
CR23 Diode, low cap, low leakage 348177 03508 DA2429 2 1
CR24,
CR25 Diode, zener 4.3V 180455 07910 1 Ν749Α 2 1
Κ3 Relay, DPST, 105 ohms, 5V, 1OW 340638 71482 ΜRΒ -2ΑΟ 5 1
ΚΙ , Κ2, Re lay, SPST , 500 ohms, 10%ο , 1OW 340364 'Ί 1707 UF40062 3
Κ4

L 1,L2,
L3, L4 Ferrite tube 219535 02112 56-060-85-38 4

Q1,Q8 Xstr, Si , ρηρ 225599 07263 S22650 2 1

Q2 Xstr, Si , ρηρ 195974 04713 2Ν3906 1 1

Q3,Q4 Xstr , FET, selected set 357863 89536 357863 1 set 1 set

Q5,Q10
Q17,
Q19, Xstr , Si , ηρη 218396 04713 2Ν3904 7 2
Q21,
Q23,
Q24

Q6,
Q14, Not used
Q15

Q7 Xstr, Si , ρηρ 340471 07263 2Ν4917 1 1

Q9 Xst τ, Ν-channel , selected 363846 89536 363846 1 1

Q11 Xstr, Si, ρηρ 343012 07263 2Ν4258 1 1

Q12,
Q13,
Q16, Xstr, FET, Ν-channel 288324 15818 U2412E 6 2
Q18,
Q20,
Q22
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REF
DESIG
OR
ITEM
ΝΟ .

DESC RIPTION
FLUKE
STOCK

ΝΟ .

MFG
F ED
SPLY
CD E

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

RI Res, met film, 22.6k, ±1%ο, 1/8W 288431 91637 MFF1-82262F 1

R2 Res, met film, 43.2,±I%,1/8W 296731 91637 MFF1-843G2F 1

R3,R4, Res, met film, l k, ±1%ο , 1/8W 168229 91637 MFFl-81001F 3
R34

R5,R43
thru
R46,
R48,
R50,
R51, Res, comp, 1Μ, ±501o, Υ4W 182204 01121 CB 1055 12
R54,
R57,
R87,
R88

R6,R9 Res, comp, 100, ±5%ο, Υ4W 147926 01121 CB1015 2

R7 Res, comp, 2.7k, ±5%ο, Υ4W 170720 01121 CB2725 1

R8,R23 Res, comp, 20,±5%, 1/4W 246728 01121 CB2005 2

R10, Res, comp, 510,±5%, 1/4W 218032 01121 CB 5105 2
R24

RI I Res, comp, 16k , ±5%ο , Y4W 221606 01121 CB 1635 1

R12 Res, met film, 1.1 k, ±1%ο, 1/8W 241497 91637 MFFl-81101 F 1

R13 Res, comp, 120k, ±5%ο , Y4W 193458 01121 CB 1245 1

R14, Res, met film, 1Ok , ±1%ο , 1/8W 168260 91637 MFF1-81002F 2
R25

R15,
R16, Res, comp, 5.1 k, ±5%ο, i/4W 193342 01121 CB5125 3
R21,

R17, Res, comp , 1Ok, ±5%ο, %W 148106 01121 CB 1035 2
R38

R18, Res, comp, 15k , ±5%ο , 1Υ4W 148114 01121 CB 1535 2
R84

R19 Res, comp, 30k , ±5%ο, Y4W 193417 01121 CB3035 1
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DESIG
OR
ITEM
ΝΟ .
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FLUKE
STOC K

ΝΟ .

MFG
F ED
SPLY
CDE

MFG
PART ΝΟ .
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TYPE

TOT
QTY

REC
QTY

USE
CD E

R20 Res, comp, 33k , ±5%ο , Y4W 148155 01121 CB3335 1

R22 Res, comp , 22,±5%, Y4W 147884 01121 CB2205 1

R26,
R27, Res,met film, 1Μ, ±1%ο, 1/8W 278797 91637 MFF 1-81 MEGF 3
R61

R28 Res, met film, 332,±I%,1/8W 192898 91637 MFFl-83320F 1

R29, Res, var , cermet, 100k , ±20%ο , 1hW 268581 71450 190DC104B 2 1

R63

R30,
R31, Res, met film, lk, ±0.01%ο, 0.3W 342774 18612 S102 type 3
R32 (order by )

descrip tion

R33 Res, met film, 1.21k, ±1%ο, 1/8W 229146 91637 MFFl-81811 F 1

R35 Res, met film, 35.885k, ±0.01%ο, 0.3W 342790 18612 S102 type 1
(order by
descrip ti on)

R36 Res, met film, 12k , -+0.25%,1/8W 267658 91637 MFF1-81202F 1

R37 Res, met film, 6.002k, ±0.01%ο , 0.3W 342782 89536 342782 1

R39
thru
R42, Res, comp, 100k , ±5%ο , Y4W 148189 01121 CB 1045 6
R65,

R66

R47 Res, comp, 2Μ , ±5%ο, Y4W 268771 01121 CB2055 1

R49,
R52, Res, comp, 10, ±5%ο , Y4W 147868 01121 CB1005 4

R55,
R58

R53 Res, comp, 510k, ±5%ο , YW 275685 01121 CB5145 1

R56 Res, comp, 240k, ±5%ο , Y4W 218016 01121 CB2445 1

NMR- Spec ial value : Must be ordered by
Fluke Stock number
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TOT
QTY

REC
QTY
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CDE

R59 Re;, met film , 243k, ±1%ο, 1/8W 235242 91637 MFFI -82433F 1

R60 Re;, met film , 3.83k , ±1%ο, 1/8W 235143 91637 MFFI -83831F 1

R62 Res, met film, 215,±l%, 1/8W 343533 91637 MFFI-82150F 1

R64,
R68,
R70
thru Not used
R74,
R76,
thru
R80,
R82

R67,
R75 Res, comp, 75k , ±5%ο, Y4W 220525 01121 CB7535 2

R69 Res, comp, 22k , ±5%ο , Υ4W 148130 01121 CB2235 1

R81 Res, met film , 226,±I%,1/8W 325654 91637 MFFI-82260F 1

R83 Res, comp , 680, ±5%ο,'hW 178392 01121 ΕΒ6815 1

R85 Res, met film, 4.42k , ±1%ο , 1/8W 288514 91637 MFFI-84421 F 1

R86 Res, met film, 2k , ±1%ο , 1/8W 235226 91637 MFFI -82001 F 1

R89 Res, var, cerm et, lk, ±20%ο, 0.5W 267856 71450 190PC102B 1 1

R90 Res, comp, 6.2k,±5%ο,1V4W 221911 01121 CB6225 1

R91 Res, var, cermet, 100, ±20%, 1hW 267823 71450 190PC101 B 1 1

R92,
R93 Res, comp , 1 .2k ±5%ο , ι/4W 190371 01121 CB 1225 2

Ul IC, operat ional amplifier 329912 27014 LM318H 1 1

U2, IC, operational amplifi er 271502 12040 1Μ301Α 2 1
U4

Guide` retainer , green 341115 89536 341115 6

Connecto r post 267633 00779 86144-1 12

Connector, rf 352450 98291 51-051-0000 2

Socket, xstr 285262 71785 133-23-92-039 3
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DESIG
OR
ITEM
ΝΟ .

DESC R IPTIO N
FLUKE
STOCK
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MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

O R
TYPE

TOT
QTY

REC
QTY

USE
CDE

Cover, do amplifie r 341529 89536 341529 2

Α8Α3 Rectifier Outpu t Assembly 406959 89536 406959 1

CR10, Diode, hi-speed switching 408815 28480 5082-6265 2 1
CR11

Q14 Xst r, Si , ρηρ 343012 07263 2Ν4258 1 1

Q15 Xst r, S i , ηρη 248351 04713 MPS918 1 1

Q25 Xstr, FET, Ν-Channel 288324 15818 U2412E 1 1

NOTE!
It is recommended that the Α 8Α3 assembly,
ΡΝ406959, be replaced as α unit,However,
individual componentsmay be changed if
necessary . Care should be taken to position
the new or repaired assembly in the same
manner on the pcb as the assembly removed.
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REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CD E
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PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

ρ9 PCB Assembly, Oscillator Control 396705 89536 396705 REF

(Figure 8-12)

C1,C2,
C5,C29 Cap , Τα, 10 uF, ±20%, 15V 193623 56289 196D106XOOI 5 5
C34

C3,C68 Cap , mica, 1,000 pF, ±5%, 500V 148387 72136 DM 19F 102J 2

C4,C9 Cap , mica, 100 pF, ±5%ο , 500V 148494 72136 DM 15F221 J 2

C6, C12
C30,C33 Cap , cer, 10 pF, 3 kV 105536 56289 19C312 4

C7,C10 Cap, tant, 10 uF, ±20, 20V 330662 56289 196D106XO020 2
JA1

C8 Cap,mica, 30 pF, ±5%ο, 5OOV 340570 72136 DM 15 E300J 1

C11,
C17,
C20,
C23,
C48
thru Not used
C53,
C57
C58,
C61,
C62,
C65,
C72,
C73

C13,
C86, Cap , Τα, 6 .8 uF, ± 10%ο, 35V 182782 56289 150D685X903 3
C87 3Β2

C14,
C15,
C45, Cap , cer, 0.01 uF, +2017o, 100V 149153 56289 C023B 101F 10 6
C46, 3Μ
C75,
C84
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ΝΟ .

DESC R I PTION
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STOCK
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MFG
FED
SP LY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

C16, Cap , Τα , 22 uF,±I 0%ο , 15V 182816 56289 150D226X901 6
C41, 5Α2
C42,
C74,
C82,
C83

C18, Cap , pl stc, 1 .5 uF, ±5%ο , 50V 343624 84411 TypeΧ463UW 2
C19 (Include values

when ordering)

C21, Cap , pl stc, 0.15 uF, ±5%ο, 5OV 343616 84411 TypeΧ463UW 2
ς22 (In clude values

when ordering)

C24, Cap , cerm , 0.013 uF, ±10% 284893 84411 13351 2
C25

C26 Cap , pl stc, 0.01 υF,±10ο, 50V 309906 06001 75FIR5A100 1

C27,
C28, Cap , Σα, 1 uF, ±20, 35V 161919 56289 196D105X0035 5
C47,
C70,
C71

C31 Cap , cerm , 82 pF, ±10%ο, 500V 105585 72982 DD820 1

C32 Cap , cerm , 500 pF,±1Wο, 1 kV/2250 105692 71590 2DDH60N501K 1

C35 Cap , mica, 15 pF, 15%ο, 500V 148569 53021 DI 5ED150JO3 1

C36 Cap , mica, 33 pF, ±5%ο, 500V 160317 53021 D15FD330JO3 1

C37, Cap , mica, 2,000 pF , ±5%ο , 500V 321158 53021 D19FD202JO3 2
C77

C38, Cap , polyester, 0 .022 pF ±10%, 250V 234484 25403 C280AE22K 2
C78

C39, Cap , pl stc, 0.22 pF, ±10%ο , 250V 194803 25403 C280MAE /Α220Κ 2
C79

C40 Cap , Τα , 4.7 uF, ±20%ο, 20V 161943 56289 196D475XO020 4

C80,
C81,
C85

C43 Cap , mica, 200 pF, ±5%ο , 500V 272880 53021 D15FD201JO3 1
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TOT
QTY

REC
QTY
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C44 Cap , cerm, 3.3 pF, 1 kV 105577 72982 DD3R3 1

C54 Cap, Piston Trimm er 174912 73899 VCJ1677Β 1

C55 Cap , mica, 1OpF , ±10%ο, 500V 175216 71236 DM 15CO lOOK 1

C56 Cap, mica, 330 pF, ±5%ο, 500V 148445 53021 D15FD331JO3 1

C59, Cap , mylaτ, 0.1 uF ±10, 250V 393439 25403 C280MAH/ΑlΟΟΚ 2
C60 Ι

C63 Cap , mγ1ατ , 0.047 uF,±10%ο , 250V 162008 25403 C280MAE/Α47Κ 1

C64 Cap , mylar, 0.33uF , ±10%ο, 50V 284703 84411
ι

Χ463UW3349 .50 1

C66 Cap , filets, -@69 uF, 10%ο , 2τβ"β6" 8441-t Χ46"689ϋΑΥ Ι 1
~ιtγ ο .οtε~ oV Vt~ lt~ιb 99~~ i~~:tac~

C67 Cap , mylar , 0.01 uF ±10%ο, 250V 402818 25403 C280MAF/Α10Κ 1

C69 Cap, met poly, 0.015 uF, ±5%ο , 100V 310482 74411 Χ463LIW15051 1

C76 Cap, Τα, 39 uF, ±20 , 6V 163915 56289 196D396XO006 1

C88 Cap , Τα , 2.2 uF, ±20%ο, 20V 161927 56289 196D225XO020- 1
HA1

CR 1,
CR2,
CR5,
CR7,
CR 13,
CR 14,
CR16,
thru
CR19,
CR22,
CR24,
CR26
thru Diode, Si, 150 mA 203323 07263 1Ν414Β 48 10
CR30,
CR32,
CR35,
CR36,
CR37,
CR42,
CR43,
CR44,
CR56,
thτu
CR51,
CR56,
CR57,
CR59
thru
CR68,
CR73
thτu
CR78



Table 5-11, OSCI LLATOR CONTROL PCB ASSEMBLY, Α9 (Cont'd.)

5200Α

5-45

REF
DESIG
OR
ITEM
ΝΟ .

D ESC R I PTION
FLUKE
STOC K
ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

CR3,
CR6,
CR8, Diode, zene r, 4.3V 180455 07910 1 Ν749Α 6 2
CR31,
CR33,
CR45

CR4,
CR15, Diode, zener, 5.6V 277236 07910 1Ν752Α 3 1
CR34

CR9
thru Diode, Si, 100 mA at 1 .5V 348177 03508 DA2429 6 1
CR12
CR38,
CR39

CR20, Diode, 2ma 284927 07910 TCR5305 2 1
CR21

CR23,
CR25,
CR52
thru Not used
CR55,
CR58,
CR71

CR40, Diode, zeneτ , 18V,±5% 327973 07910 1Ν967Β 2 1
CR41

CR69, Diode, zener, 20V 180463 07910 1Ν968Β 2 1
CR70

J61,
J62, Connector , coax, pcb mtg. 352450 98291 51-051-0000 3
J63

Κ 1,
Κ 2, Relay, dry reed 341024 71482 ΜRΒ-2Α15 3
Κ3

Κ4 Not used

Κ5 Relay, dry reed 352658 20891 1300-12-1Α 1

Ll Core, fe rri te 219535 89536 219535 1

L2,L3 Choke, 6-turn 320911 89536 320911 2



5200Α
Table 5-11, OSCI LLATO R CONTROL PCB ASSEMBLY, Α9 (Cont'd.)

5-46

REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOCK

ΝΟ .

MFG
FE D
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

US E
CDE

L4,L5, Ferrite bead (to Q8, Q18 and Q27) 321182 02114 56-590-56-413 3L6

Ql ,Q17 Xstr, FET matched set (Red dot Ql , Yellow 337774 89536 337774 1 set 1 set
dot Q17)

Q2,
Q10,
Q12,
Q14, Xstτ , Si , ρηρ 195974 04713 2Ν3906 10 2
Q15,
Q16,
Q19,
Q24,
Q25,
Q26

03, Q8,
Q9,
Q11, Xstτ , S i , ηρη 218396 04713 2Ν3904 7 2
Q18,
Q27,
Q33

Q4,
Q29, Xstr, FET,Ν-channel 261578 15818 U1897E 4 1
Q30,
Q31

Q5, Xstτ , matched set 357863 89536 357863 1 set 1 set
Q6

Q7 Xstr, Si, ρηρ 340471 07263 2Ν4917 1 1

Q13, Not used
Q28
Q20,
thru Xstr, FET,Nτhannel 288324 15818 U2412E 4 1
Q23
Q32 Xstr, FET, Ν-channel 288324 21845 F2629 1 1

Rl, Res, comp, 5.1k, ±5%ο , Y4W 193342 01121 CB5125 6
R12,
R17,
R19,
R58,
R59



Table 5-11, OSCI LLATOR CONTROLPPCB ASSEMBLY, Α9 (Cont'd .)
5αοοα

5-47

REF
DESIG
OR
ITEM
ΝΟ .

DESCRI PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
CD E

M FG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

R2,
R61, Res, comp , 1Ok, ±5%ο, Υ4W 148106 01121 CB1035 9
R67,
R82,
R115

thτυ

R118
R122
R3 Res, comp , 510,±5%,/4W 218032 01121 CB5115 1

R4,
R22, Res, comp , 1 .5k , ±5%, '/4W 148031 01121 CB 1525 4
R24,
R54

R5,
R7,
R8,
R18, Res, comp , 3.6k , ±5%ο, ΥW 241620 01121 CB3625 7
R25,
R30,
R70

R6 Res, comp , 27k , -+5%,/4W 148148 01121 CB2735 1

R9, Res, comp , 560, ±5%ο,'hW 109124 01121 ΕΒ5615 2
R51

R10,
R20, Res, comp , 18k, ±5%,/4W 148122 01121 CB1835 3

R102

R11, Res, comp , 33,±5%, '/4W 175034 01121 CB3305 2

R71

R13,
R98, Res, comp , 1Μ, ±5%ο,'/4W 182204 01121 CB 1055 4

R99,
R100

R14 Res, comp , 68,±5%, Υ4W 147918 01121 CB6805 1

R15 Res, comp , 3.9k, ±5%, '/4W 148064 01121 CB3925 1

R16,
R55, Res, comp , 4.7k, ±5%ο , Υ4W 148072 01121 CB4725 3

R69



5200Α
Table 5-11, OSCI LLATO R CONTRO L PCB ASS EMBLY, Α9 (Contd.)

5-48

REF
DESIG
OR
ITEM
ΝΟ .

DESCR IPTION
FLUKE
STOCK
ΝΟ .

M FG
F ED
SPLY
CDE

MF G
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

R21,
R53,
R89, Res, comp , 1k, ±5%ο, 1/4W 148023 01121 CB1025 5
R92,
R93

R23,
R27, Res, comp, 750,±5%, 1/4W 218024 01121 CB7515 3
R28

R26, Res, comp, 360,±5%, 1/4W 340844 01121 CB3615 2
R29

R31 Res, var , cermet, 20k , ± 10%,1hW 291609 71450 360S-203Α 1 1

R32,
R56, Res, comp , 6 .8k, ±5%ο , 1/4W 148098 01121 CB6825 3
R57

R33 Res, comp , 15k, ±5%, Y4W 148114 01121 CB1535 1

R34,
R40,
R43,
R46, Res, comp, 16k , ±5%, 1/4W 221606 01121 CB 1635 6
R49,
R66

R35 Res, comp , 8 .2k , ±5%ο , 1/4W 160796 01121 CB8225 1

R36,
R37,
R38,
R60,
R64, Not used
R76,
R83
R94,
R95,
R96,
R108

R39,
R42, Res, comp , 82k, ±5%, 1/4W 188458 01121 CB8235 4
R45,
R48



Table 5-11 . OSCI LLATOR CONTROL PCB ASSEMBLY, Α9 (Contd.)
5200Α

5-49

REF
DESIG
OR
ITEM
ΝΟ .

DESC RIPTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
CD E

MFG
PART ΝΟ .
OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

R41,
R44,
R47, Res, comp , 51k, ±5%ο, 1/4W 193334 01121 CB5135 7
R50,
R65,
R114
R123
R52, Res, νατ, ceτmet, 50k, ±10%ο 288290 71450 360S-503Α 2 1
R109

R62 Res, comp , 5.6k, ±5%ο, 1/4W 148080 01121 CB5625 1

R63, Res, comp , 20k , ±5%ο , 1Υ4W 221614 01121 CB2035 2
R81

R68 Res, comp , 24k, ±5%ο, 1/4W 193425 01121 CB2435 1

R72
thτu Res, comp, 510k , t5%, 1/4W 275685 01121 CB5145 4
R75

R77, Res, met film , 1 .5k , ±1%ο, 313098 91637 MFFl-81501 F 2
R78

R79, Res, met film , 15.Ok , ±1%ο, 1/8W 285296 91637 MFFl -81502F 2
R80

R84, Res, comp , 470,±5%, 1Υ4W 147983 01121 CB4715 2
R85

R86 Res, m et film , 1Ok,±1%ο, 1/8W 168260 91637 MFF1-81002F 1

R87 Res, comp , 3k, ±5%ο, 1/4W 193508 01121 CB3025 1

R88 Res, met film 30.1k , ±1%ο, 1/8W 168286 91637 MFF 1-83012F 1

R90, Res, met film , 26.7k , ±1%ο , 1/8W 245779 91637 MFFl -82672F 2
R91

R97 Res, met film , 28k, -+I%, 1/8W 291385 91637 MFF 1-82802F 1

R101 Res, comp, 13k , ±5%ο, 1Υ4W 221598 01121 CB 1335 1

R103 Res,met film, 31 .6k, ±1%ο , 1/8W 261610 91637 MFF1-83162F 1



5200Α

5-5Ο

Table 5-11 . OSCI LLATO R CONT RO L PCB ASS EM BLY, Α9 (Cont'd.)

REF
DESIG
OR
ITEM
ΝΟ .

DESCR IPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CD E

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

R104, Res, comp , 620,±5%, 1hW 108704 01121 ΕΒ6215 2
R105

R106, Res, comp , 20,±5%, 1/4W 246728 01121 CB2005 2
R107

R110 Res, var, cermet, 100k , ±10%ο , 1W 288308 71450 3605-104Α 1 1

R111 Res, met film , 18.2k , ±1%ο , 1/8W 236810 91637 MFF1-81822F 1

R112 Res, met film , 36.5k, ±1%ο , 1/8W 235309 91637 MFF 1-83652F 1

R113 Res, comp , 3.3k , ±5%ο , 1/4W 148056 01121 CB3325 1

R119,
R120, Res, met film , 12 . lk , ±1%ο , 1/8W 234997 91637 MFF 1-81212F 3
R121

Ul,U7 IC, linear , hi-speed, diff comparator 343343 07263 UA710 2 1

U2,
Ul 1, IC, TTL, dual retriggerable one shot 310235 01295 SN74123N 3 1
U15

U3,U9 IC, linear, 4-quad multiplie r 343335 04713 Mc l494L 2 1

U4 IC, TTL, quad 2-inpu t NAND gate 292953 07263 SN7400 1 1

U5 IC, TTL, decoder-driver 293175 01295 SN74145 1 1

U6 IC, TTL, phase-fre q. detector 320721 04713 MC4044F 1 1

U8 IC, Op-amp, TO-78 271502 12040 LM301 A 1 1

U10 IC, linear, dual-vol t tracking regulator 339770 34333 SG35010 1 1

U12 IC, DCL, MSI , Obit di gital comparator 293258 04713 MC8242P 1 1

U13 IC, TTL, triple 3-input pos NAND gate 292995 07293 SN7410 1 1

U14 IC, linear, op-amp 329912 27014 LΜ318Η 1 1

Guide retainer, blue 341123 89536 341123 6

Socket, IC, 14-contact 276527 23880 TSA-2900-16W 1

Socket, IC, 16-contact 276535 23880 TSA-2900-16W 2

Socket, xstτ , TO-5 285262 71785 133-23-92-039 2

Terminal, pin connector 267500 00779 86144-2 4



Table 5-12 OSCI LLATOR PCB ASS EM BLY Α10

5200Α

5-51

REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLΥ
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

RE C
QTY

USE
CDE

Α10 PCB Assembly, Oscillator 396697 89536 396697 REF

( Figure 8-14)
C1
thru
C4, Cap, Τα , 1 uF, +20%o, 35V 161919 56289 196D105XO035 7
C11,
C22,
C32

C5 Cap, mica, 15 pF, ±5%ο, 500V 148569 72136 DM15150 1

C6,
C10,
C20,
C21,
C30, N ot Used
C31,
C38,
C43,
C61,
C62

C7,
C18, Cap, mica, 680 pF, ±5%, 500V 148403 84171 MF19F101F 3
C27

C8,
C16, Cap,mica, 33 pF, ±5%ο , 500V 160317 53021 D15ED330J03 3
C26

C9,
C17, Cap, cer, 300 pF, ± 1017b, 500V 105734 71590 BB60301KW7 3 1
C28

C12,
C14,
C15, Cap, Cer, 0.025 uF, ±20%ο , 100V 168435 56289 C023B1014253 6 1
C24,
C25,
C33

C13,
C23, Cap, Τα, 15 uF, ±20%ο , 6V 161935 56289 196D156X0006 3
C34

C19, Cap, mica, 22 pF, ±5%ο , 500V 148551 53021 D15ED220J03 2
C29

C35,
C36, Cap, cer, 0.01 uF, ±20%ο , 100V 149153 56289 C023B1O1F103M 3 1
C37



5200Α
Table 5-12, OSCI LLATOR PCB ASSEMBLY, Α10
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REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

C39, Cap , mica, 1300 pF, ±5%ο , 500V 182881 530211 D19FD132JO3 2
C44

C40, Cap , mica, 130 pF, 1%ο , 200V 368803 53021 D15FD131F03 2
C46

C41,
C42, Cap , piston trimmer 174912 73899 VCJ1677B 3
C45

C47, Cap , mica, 4 pF, ±0.5 pF, 500V 190397 53021 D15CDO40DO3 2
C51

C48, Cap , mica, 8 pF, ±10%ο , 500V 216986 53021 D15CD080K03 2
C52

C49, Cap, mica, 10 pF, ±10%ο , 500V 175216 53021 D15CD 10OK03 3
C53,
C71

C50,
C54, Cap , mica, 1 pF, ±0.5 pF, 500V 175208 53021 DI 5CD020D03 4
C55,
C58

C56, Cap , cer, 1 pF, ±0.25 pF, 500V 105908 72982 331-000/COKO/ 2 1

C59 109C

C57, Cap , cer , 0.5 pF, ±0.25 pF, 500V 174896 71590 Type TC2 (or- 2 1

C60 der by descrip- 2 1
tion)

C63,
thru Cap , ce r , 0.22 uF,±20%ο, 50V 309849 71590 CW30C224K 8

C70

C72, Cap , elect, 470 pF, 10%ο+100%ο, 25V 168153 73445 ΕΤ471Χ-25Α01 2 1
C73

CR 1,
CR2,
CR4, Not used
CR7,
CR8,
CR9,
CR13,
CR14,
CR16,
CR21



Table 5-12, OSCI LLATOR PCB ASSEM BLY, Α10 (Cont'd )
5200Α

REF
DESIG
O R
ITEM
ΝΟ .

D ESC R IPTION
FLUKE
STOCK

ΝΟ .

MFG
FE D
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

CR3,
CR10,
CR15,
CR19, Diode, Si, 150 mA 203323 07263 1Ν4148 9 2
CR20,
CR22
thτυ

CR25

CR5,
CR6,
CRl 1,
CR12,
CR17, Diode, zener, 6.8V 260695 07910 1Ν754 8 2
CR18,
CR26,
CR27

Κ 1 Switch, reed relay 219097 15898 765972 1
Coil , reed relay 229971 71707 LTD-12-P 1

Ll, Choke, 6-turn 320911 89536 320911 2
L2
Ql ,
Q2, Zstτ , S i , ηρη 218396 04713 2Ν3904 16 4
Q3,
Q5
thru
Q17

Q4,
Q54, Not used
Q62,
Q70

Q18,
Q20
thru
Q24, Xstr, FET, Ν-channe l 261578 07910 U1897E 12 3

Q34,Q36
thru
Q40

19,Q35 Xstr , FΕΤ 428169 07910 U2366E 2 1
Q25
thru
Q33,
Q41 Xst τ, FET, Ν-Channel 288324 15818 U2412E 24 5
thru
Q51,
Q58,
Q59,
Q66,
Q67



5200Α
Table 5-12, OSCI LLATOR PCB ASSEMBLY, Α10 (Cont'd .)

5-54

REF
DESIG
OR
ITEM
ΝΟ .

DESCRI PTION
FLUKE
STOCK
ΝΟ .

M FG
F ED
SPLY
CD E

MFG
PART ΝΟ .
OR

ΤΥΡΕ

TOT
QTY

REC
ΟΤΥ

USE
CD E

Q52,
Q53,
Q60, Xstr, si, ρηρ 340471 07263 2Ν4917 6 2
Q61,
Q68,
Q69

Q54,
Q62, Xstr , Si , ΝΡΝ 333898 04713 MPSH10 3
Q70

Q55,
Q63, Xstτ, S i , ηρη 168716 12040 SM07154 3 1
Q71

Q56,
Q64, Xstr, Si, ηρη 340554 07263 2Ν3300 3 1
Q72

Q57,
Q65, Xstr , S i , ρηρ 340497 07263 2Ν3502 3 1
Q73

Rl, Res, met film, lk, ±1%ο , 1/8W 340380 91637 MFF1-81001F 2
R4

R2 Res, νατ, ceτmet, 100k, ±10%ο , 1W 288308 71450 360S-104Α 1 1

R3 Res, comp , 47Μ , ±10%ο,'hW 146415 01121 ΕΒ4761 1
R5,
R159 Res, comp , 27 ±5%ο , 1Υ4W 160812 01121 CB2705 2

7,
R160, Res, comp , 36 ±5%ο , 1Υ4W 312843 01121 CB3605 4
R161
R8, Res, comp , 15, ±5 Υ4W 147876 01121 CB 1505 2
R162
R9,
R10,
RI 1,
R31,
R84,
R87,
R88,
R90, Not used
R91,
R92,
R95,
R123,
R143
thru
R146,
R150,
R158,
R191



Table 5-12. OSCI LLATOR PCB ASSEMBLY, Α10 (Cont'd .)
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REF
DESIG
OR
ITEM
ΝΟ .

DESC RIPTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

R12,
R61 Res, met film , 4.93 k, ±1%ο, 1/8W 340406 91637 MFFI -84931 F 2

R13,
R14, Res, met film , 2.43k, ±1%ο, 1/8 306977 91637 MFFI -82431 F 4
R62,
R63

R15, Res, met film , 9.93k, ±1%ο, 1/8W 340398 91637 MFFI -89931 F 2
R64

R16, Res, met film, 12.4k, ±1%ο, 1/8W 261644 91637 MFFI -81242F 2
R65
R17,
R21,
R66, Res, met film , 14.9k, ±1%ο, 1/8W 291369 91637 MFFI -82492F 6
R70,
R164,
R178

R18,
R22,
R23,
R67,
R71,
R72, Res, met film, 49.9k, ±1%ο , 1/8W 268821 91637 MFFI -84992F 10
R166,
R168,
R180,
R182

R19, Res, met film, 100k , ±1%ο, 1/8W 248807 91637 MFFI -81003F 2
R68

R20,
R69 Res, met film, 124k , ±1%ο, 1/8W 288407 91637 MFFI -81243F 2

R24JR28
R2930,
R32
thτu Res, comp , 62k , ±5%ο , 1/4W 220053 01121 CB6235 12

R36,R73,
R170,
R184

R25,
R74, Res, comp , 47k , ±5%ο, Ι/4W 148163 01121 CB4735 4
R172,
R186

R26,

R174,
Res, comp , 51k, ±5%ο, 1/4W 193334 01121 CB5235 4

R188



5200Α
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Table 5-12, OSCI LLATOR PCB ASSEMBLY, Al0 (Cont'd.)

REF
D ESIG
OR
ITEM
ΝΟ .

DESCRIPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

R27,
R50
thru Res, comp , 100k , ±5%ο , 1/4W 148189 01121 CB 1045 15
R60,
R76,
R176,
R190

R37
thru Res, comp , 200k, ±5%ο , 1/4W 248781 01121 CB2045 8

R44

R45
thru
R48, Res, comp , 15k, ±5%ο, 1Υ4W 148114 01121 CB 1535 7
R103,
R130,
11157

R49,
R193, Res, comp, 30k,-±5%, 1/4W 193417 01121 CB3035 3
R195

R77,
R85,
R105, Res, comp, 100k , ±5%ο, 1Υ4W 147926 01121 CB1045 6
R113,
R135,
R140

R78, Res, comp, 51, ±5%ο , 1/4W 221879 01121 CB5105 2
R79

R80,
R108, Res, comp, 2.4k , ±5%ο , 1/4W 193433 01121 CB2425 3
R138

R81,
R82,
R109, Res, comp, 20k , ±5%ο, 1/4W 221614 01121 CB2035 6
R131,
8132,
R133

R83,
R86,
R110
Rl 12, Res, comp, 10k , ±5%,/4W 148106 01121 CB1035 6

Rl34
R142
R89,
8116, Res, comp , 5 .6Κ,±5%ο, 1Υ4W 148080 01121 CB5625 3
R141

R93,
R120, Res, comp, 2.7,-+5%, 1/4W 246744 01121 CB2705 3
R147



Table 5-12, OSCI LLATOR PCB ASSEMBLY, Α10 (Cont'd.)
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REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
CD E

MFG
PART ΝΟ .
OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

R94,
R96,
R122, Res, comp , 13k, ±5%ο , Y4W 221598 01121 CB 1335 6
R124,
R149,
R151

R97,
R121, Res, comp , 1 .5k,±5%ο, Y4W 148031 01121 CB 1525 3
R148

R98,
R125, Res, comp, 200,±5%, 1/4W 147959 01121 CB2215 3
R152

R99,
R126, Res, comp, 8.2k, ±5%ο, Y4W 160796 01121 CBB225 3
R153
R100,
R127, Res, comp , 4.3k , ±5%ο, 1/4W 193375 01121 CB4325 3
R154

R101,
R102,
R104,
R111 : Res, comp , 20,±5%, Y4W 246728 01121 CB2005 9
R128,
R129,
R139,
R155,
R156
R106,
R107, Res, comp, 270,±5%, Y4W 160804 01121 CB2715 4
R136,
R137

R163, Res, met film, 3 .09k, ±1%ο, 1/8W 235150 91637 MFF1=83091 F 2
R177

R165, Res, met film , 6.19k , ±1%ο, 1/8W 283911 91637 MFFl -86191F 2
R179

R167, Res, met film , 2.8k,±1%ο, 1/8W 325670 91637 MFF1-82801F 2
R181

R169, Res, comp , 3.3k , ±5%ο, Y4W 148056 01121 CB3325 2
R183

R171,
R175, Res, comp , 1k, ±5%ο, 1/4W 148023 01121 CB 1025 4
R185,
R189

R173, Res, comp, 510, ±5%, y4W 218032 01121 CB5115 2
R187



5200Α
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REF
DESIG
OR
ITEM
ΝΟ .

D ESC R I PTION
FLUKE
STOCK

ΝΟ .

MFG
FE D
SPLY
CDΕ

MFG
PA RT ΝΟ .

O R
TYPE

TOT
QTY

REC
QTY

USE
CDE

R191 Res, comp, 680,±5%, 1Υ4W 148007 01121 CB6815 1

R192, Res, comp, 330,±5%, 1Υ4W 147967 01121 CB3315 2
R194

R196
thτυ Res, comp , 27k ±5%ο , ι/4W 148148 01121 CB2735 15
R210

Ul,
U2, IC, ope rational amplifier 271502 12040 LΜ301 Α 3
U3

1 Conn , receptab l e, PCB 284281 00779 380598-2 4

2 Guide/retainer, violet 341131 89536 341131

Xstr, spacer 152207 07047 10123-DAP 6
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REF
DESIG
OR
ITEM
ΝΟ .

DESC R IPTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
ςρΕ

MFG
PARTΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

Α12 PCB Assembly Reference 332650 89536 332650 REF
( Figure 8-18)

C1,C4 Cap , cer , 0.002uF ±10%ο, 500V 106732 71590 CF122 2

C2,C8,
C IO, Cap , Fxd , cer , 0.01uF ±20%ο, 100V 149153 56289 C023BIO IF 103 4
C34 Μ

C3 Cap , mica, 220 pF ±5%, 5OOV 170423 14655 CD 15 F221 J 1

C5 Cap , cer , 0.1uF ±20%, 1OOV 149146 56289 33C41 B6 1

C6 Cap , mica, 3900 pF ±5%ο, 500V 160325 14655 CD 19F392J 1

C7 Cap , mica, 30 pF ±5%ο , 500V 340570 53021 D 155E300JP 1

C9 Cap , mica, 56 pF ±5%ο , SOOV 148528 14655 CD15 F56OJ 1

C11,
C12,
C14, Cap , mica, 33 pF ±5%ο , 5OOV 160317 72136 DM-15-330 5
C17,
C26

C13,
C15,
C16, Cap , fxd, poly ., 1 .25 uF 10%ο , 100V 340562 84411 Χ463UW1 .25- 5
C18, 91W
C19

C20
thru
C25, Cap , cer , 0.025 uF _+20%ο , 100V 168435 56289 023Β l ΟΙΗ253 10
C28 Μ
thru
C31

C27 Cap , Τα, 10 uF ±20%o, 15V 193623 56289 196DI06XO015 1

C32,
C33,
C37 Cap , Τα, 4.7 uF +209/o, 20V 161943 57289 196D475XO020 6
thru
C40

C35 Cap , mica, 10 pF ±10%ο , 500V 175216 14655 CD 15CO lOOK 1

C36 Cap , Τα, 0.47 uF _+20,35V 161349 56289 196D474XO035 1
HA

I

C41 Cap , Τα, 39 uF ±20, 6V 163915 56289 196D396XO06 1
JAI
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Table 5-13 . REFERENCE PCB ASSEMBLY, Α12, continued

REF
DESIG
OR
ITEM
ΝΟ .

DESCRI PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
CD E

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

C42, Cap , cer., 0.22 uF ±20%ο, 50V 309849 71590 CW30C224K 2
C43

CR 1,
CR2, Diode, si , 150 mA 203323 07263 ΙΝ4148 3
CR3

CR4 Diode, Zeneτ , 5.6V 277236 07910 ΙΝ752Α 1

L 1
thrυ Inductor, 6-turn bead 320911 89536 320911 7
L7
QI,Q2,
Q14 Xstr, s i , ΡΝΡ 229898 04713 ΜΡS6522 3

Q3,Q4,
Q5, Xstr , s i , ΝΡΝ 248351 04713 ΜΡS918 5
Q12,
Q13

Q6 Xstr , s i , ΡΝΡ 266290 04713 ΜΡS3640 1

Q7 Xstr , s i , ΝΡΝ 340554 07263 2Ν3300 1

Q8,Q 10 Xstr, s i , ΝΡΝ 218396 04713 2Ν3904 2

Q9,Q11 Xstr , FET, Ν-channel 261578 15818 U1897E 2

R1,R73 Res, comp , 3 .9k ±5%, 1/4W 148064 01121 CB3925 2

R2,R4,
R57 Res, comp , 470 +5%, 1/4W 147983 01121 CB4715 3

R3,
R52,
R54, Res, comp , lk +5%, 1/4W 148023 01121 CB 1125 4

R55

R5,R6,
RI l Res, comp , 270 ±5%ο , Υ4W 160804 01121 CB2715 3

R7 Res comp , 100 ±5%, '/4W 147926 01121 CB 1015 1

R8,R5 Res, comp , 1 .8k ±5%ο , Υ4W 175042 01121 CB 1825 2

R9 Res, comp , 68 ±5%ο,'/4W 147918 01121 CB6805 1

R10 Res, comp , 2.7k ±5%ο ,'/4W 170720 01121 CB2725 1

R12 Res, comp , 1 .5k ±5%, 1/4W 148031 01121 CB 1525 1

R13
RR32 Res, comp , 2.2k +5%ο , Υ4W 148049 01121 CB2225 21

R77
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REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SΡLΥ
CD E

M FG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

US E
CDE

R33
thru Res, comp , 330 ±5%ο , Υ4W 147967 01121 CB3315 4
R36

R37, Res, comp , 62 +5%, 1/4W 261842 01121 CB6205 2
R38

R39, Res, met f1m , 20k .01% 1/8W 340620 03888 Type Τ9 2R40

R41,
R42,
R46, R es, Ref Amp Set 010 89536 338970 1

R49

R43 Res, comp , 82 ±5%ο , Υ4W 149484 01121 CB8205 1

R44 Res, met flm, 17.4k .1%ο 1/8W 340612 03888 Type Τ9 1

R45 Res, ωω , 86 .75 339531 89536 339531 1

R46 Not used

R47 Res, met flm, 3 .74k ±1%ο , 1/8W 272096 91637 Type MIFF 1/8 1

R48 Res, νατ , cermet 20 ±20%ο ,%W 261180 12237 Τ90ΡC200Β 1

R49 Not used

R51 R es, comp, 22k ±5%ο , Y4W 148130 01121 CB2235 1

R53 Res, comp , 12k ±5%, 1/4W 159731 01121 CB 1235 1

R56 Res, comp , 24k ±5%, 1/4W 193425 01121 CB2435 1

R58 Res, met flm, 28.Ok 1%ο 1/8W 291385 91637 Type MFF 1/8 1

R59 Res, met flm, 5.76k 1%ο 1/8W 260349 91637 Type MFF 1/8 1

R60 Res, met flm,7.15k ±1%ο 1/8W 260356 91637 Type MFF 1/8 1

R61 Res, met flm , 3 .65k ±1%ο 1/8W 293779 91637 Type MFF 1/8 1

R62 Res, met flm, 35,885k ±.O 1% .3W 342790 18612 Type S102 1

R63 Res, met flm, 2.67k ±0.1%, 1/8W 340596 03888 Type Τ9 1

R64 Res, met flm, 15 .4k ±0. 1% 1/8W 3406,04 03888 Type Τ9 1

R65 Res, WW, 2.728k -+ .05%, .5W 337568 89536 337568 1

R66,
R67, Not Used
R68

R69 Res, met flm, 27 .28k ±.5%ο , 1/8W 351908 1
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DESIG
OR
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ΝΟ .

DESCR IPTION
FLUKE
STOCK

ΝΟ .

MFG
F ED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

R70,
R71 Res, set, WW card 339606 89536 339606 2

R72 Res, met lm, 3.16k +0.1%ο , 1/8W 340588 03888 Type Τ9 1

R75 Res, var, cermet, 100k ± 10%ο 288308 71450 360S-104Α 1

R76 Res, comp, 910 +5%ο , ι/4W 203851 01121 CB9115 1

R78 Res, met flm, 34.8 ±1%,1/8W 343897 91637 MFF1-834R8 1
ΡΟRΜ0.5ΡCΤ

R79 Res, comp, 2 .ΟΜ ±5%ο , Υ4W 268771 01121 CB2055 1

Τ 1 Xformer , RF 324350 89536 324350 1

Τ2,Τ3 Xformer , pulse 345587 89536 345587 2

Ul IC, TTL, Quad 2-input, PosNAND Buffer 296228 01295 SN7437N 1

U2
thru IC, TTL, Expandabl e, Dual 2-wide, 2-input 340430 01295 SN7450N 10
Ull NAD-or-Invert

U 12
thτu IC, TTL , Synchronous 4-Bit Counter 340455 01295 SN74162N 4
U15 2/direct c l ear

U 16 IC, TTL , Synchronous 4-Bit Counter 340463 01295 SN74163N 1
2/direct c lear

U17,
U19
thru IC, DCL , MSI 4-Bit Dig Comparator 293258 Ν8242Α 5

U22

U18 IC, TTL, Hi-Speed , 4-input, Pos NAND Buffer 340414 01295 SN74H40N 1

U23 IC, TTL, Hi Speed, Triple Input, Pos AND Gate 340448 01295 SN74H 11N 1

U24 IC, TTL, Hi Speed Dual 4-input Pos AND Gate 340422 01295 SN74H21N 1

U25
thru Not used
U28

U29 IC Operational Amplifier 225961 34333 SG-8023 1

U30 IC, Ref . Amp Set [[W.Z- 89536 339192 1

U31,
U32 IC, Operational Amplifier 271502 12040 LM301 A 2

U33 IC Linear, op . Amp 284760 34335 LM308 1
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FLUKE
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ΝΟ .

MFG
F ED
SPLY
CDΕ

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

U34 IC, Quad 2-input, Nor Gate 288845 01295 SN7402N 1

XQ Socket, Xstr 285262 71785 133-23-92-039 13

XU Socket, IC 14 contact 276527 23880 ΤSΑ-2900-14w 20

XU Socket, IC 16 contact 276535 23880 TSA-2900-16W 5

1 Cable Output 346247 89536 346247 4

3 Guide retainer -white 341156 89536 341156 6

4 Shiel d, Ref. 1 332478 89536 332478 1

5 Shiel d, Ref. ΙΙ 332197 89536 332197 1

Ref. Amp. Set 339192 89536 339192 1 Set

(R41, R42, R46, R49 and U30) must be
ordered as complete set



6-1 . INTRODUCTION

6-2.

	

This section of themanual contains informa-
tion on the accessories and options availab le for the
5200Α AC Calibrator .

6-3.

	

ACCESSORY INFORMATION

6-4.

	

The portion of this section dealing with
accessories will contain the details of all accessories
availab le for the 5200Α.

Option & Accessory Information

6-5.

	

OPTION INFORMATION

Section 6

6-6.

	

Each of the options available for the 5200Α
are described separately in α sub-section identified with
the opt ion name and number . The opt ion descrip t ion
contains the informat ion on the operating instruct ions
and maintenance not covered in the main body of the text
plus α complete list of re placeab le par ts for the option .
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OPTION/
MODEL ΝΟ . DESCR IPTION PAG E ΝΟ .

Accessor ies . . . . . . . . . . . . . . . . . 600-1

OPTIONS

01 Remote Control . . . . . . . . . . . . . . . 601-1

02 50-to-400 ΗzPower Input . . . . . . . . . . . . 602-1

03 RCU Input Inverter . . . . . . . . . . . . . . 603-1

04 Not Used . . . . . . . . . . . . . . .

05 IEEE-488 Interface . . . . . . . . . . . . . . 605-1



600-1 .

	

The followingtable lists the accessories avail-

	

Table 600-1 . 5200A Accessories
able for the 5200Α. Instruct ions for use accompanyeach
accessory.

τrιτ

Accessories

* Part of Α4; Mfg . Fed. Sply Code 71785, P/N 252-43-30-360

600-1/600-2

REF
DES ACCESSORY PART ΝΟ .

Α4 Service Kit Αssy 5200Α-7015Κ 337253
Extender PCB 5200Α-4015 415042
Adaptr ;Fernale BNCto conhex 207092
Αdaptr,Male BNC to conhex 207100
Cable, extension, conhex 205906
Connector, pcb 86-Pi n * 335281

-- Rack Mounting Kit ΜΟ7-205-600
-- Chassis Slides MOO-208-610



601-1 . INTRODUCTION

601-2.

	

The -01 Option of the 5200Α permi ts the
remote selection of all fun ctions, frequencies and
amplitudes bymeans ofan external programmingdevice,
usually part of an automated system. (The-01 Op t ion is
for use with systems employing negat ive-active inter-
facing; systems employing pos itive-act ive interfacing
must use the-03 Option in addit ion to the -On Option).
(Refer to Sect ion 603 for deta ils on the-ο3Opt ion.) The
remote programming option consists of α Remote
Control Unit (plug-in pcb assembly ), an 86-pin card-edge
connector (John Fluke 5200Α-4082) and αblank Address
Matrix card (John Fluke 5200Α-4083) . The Remote
Control Unit contains all the control logicandmoun ts in
an assigned pos i t ion wi thin the5200Α (Installat ion of the
pcb assembly is described in paragraph 601-5 . The card
edge connecto r must be jumpered acco rding to system
requiremen ts (refer to paragraph 60~1-21) before being
installed to connect the remote programming source to
the 5200Α. The matrix address card must also be
jumpered in accordance with system requi rements (refer
to paragraphs (Q 1-22through 601-24)and installed on
the Remote Control Unit pcb assembly .

601-3. SPECIFICATIONS

601-4.

	

Spec ifications for the Remote Control Unit
are contained in Section 1 of the manual.

601-5. INSTALLATION

7/77

ΝΟΤΕ!

Before installing the RCU in the 5200A,
install α properly jumpered Address Matrix
card on the RCU as shown in Figure 601-1.
Jumpering information for the Address
Matrix card is contained in paragraphs 601-
22 through 601-24 .

REMOTE CONT R O L
UN IT ASS EMBLY

FRO NT
CO N N E CTO R

\ADD RE SS MATR IX CA R D

REA R
CO NNECTO R

Figure β01-1 . Location of Address Mat rix Card

601-6.

	

The RCU (pcb assembly number 5200Α-
4080) mounts in an assigned pos itionwithin the 5200Αas
shown in Figure 601-2. Install the RCU as follows:

1 .

	

Remove the top dust cover .

2.

	

Remove the large inner cover located in the
left section (as viewed from the top fron t) .

3.

	

Install the RCU assembly in the gray (e ighth )
position and slide fully forward to engage the
printed circuit board connector. Refer to
Figure 601-2.

4.

	

Replace the large inner cover, making sure
that all of the printed circuit board locating
pin s protrude through the holes in the cover.

5.

	

Replace the top du st cover .

601-7 OPERATION

601-8. General

Option -01
Remote Con trol

601-9.

	

Once installed in the 5200Α, the RCU re-
quires no operator attention. However, operation of the
RCU in α system environment must be understood in
orde r to interface with α remote programming source.
The following paragraphs conta in the information

6ο1-1



5200Α

RCU ASSEMBLY
(G RAY ΡΟ5 ΙΤΙΟΝ )

TOP
V,EW

Figure 601-2 . RCU Mounting Location

necessary to interface α remote programming source to
the RCU , i .e . the jumpering of the Address Matrix card,
the connection of the data inputs, the use of the flag
outputs, etc.

601-10 .

	

Logic Levels

601-11.

	

Programming inpu ts to the Remote Control
Unit are DTL and TTL compatible. In the -01 Option
only, negative-true logic is used and α logic 0 is equal to
+2.OV to +5Vdc, and logic 1 is equal to 0.4, f0.4Vdc .
When the -03Op t ion is included with the -01 Opt ion ,
the RemoteControl Unit accepts pos itive-true logic, i.e .,
α logic0 is equal to 0.4, t0.4Vdc, and α logic 1 is equal to
+2.OV to +5Vdc . In either case, logic 1 is the activestate.

601-12.

	

Selection of Frequency And
Amplitude Ranges.

601-13 .

	

Any offive frequency ranges andseven ampli-
tude (voltage) ranges can be remotely programmed via
the rear panel connector pin s (even numbered 54through
64) listed on Tab le 601-1 . The ranges are octa l coded, as
listed in Tab les 601-2 and 601-3, so that only three pin
connections are required to encode any of the frequency
and amplitude ranges. For exampl e, to select the 100kHz
frequency range, logic 0's would be placed on pin s 60 and
62, and logic 1 on pin 64 . Each of the frequency and
amplitude ranges can be programmed for up to 20%ο
overrange by placing α logic 0 on the appropriate
connector pin . Pin 49 is used to se lect the amplitude
overrange; pin 53 is used to select the frequency
overrange . The overrange permi ts se lection of up to

1 .199999 on any amplitude range andup to 1 .1999on any
frequency range .

6ο1-2

601-14 .

	

Selection Of Frequency And
Amp litudes

601-15.

	

Each digit of frequency andamplitude can be
remotely selected when the calibrator is placed in the
remote mode. As listed in Tab le 601-1, each decimal digit
requires binary coding via α group of four input lines .
Frequency selection is madeby means of four digits, each
of which have an assigned group of four binary-coded
input lines . Amplitude se lection is made by meansof six
digi ts, each of which also have an assigned group of four
binary-coded input lines .

601-16.

	

Selection Of Control Functions

601-17 .

	

Α group offour functional commands is pro-
vided to co n trol t he 5200Α from t he remote
prog ramming source.As listed in Table 601-1, these
commands are entered on even numbered pin s 80
through 86 . Pin 86 controls the operating mode of the
5200Α; α logic 0 places the calibrator in the Operatemode
while α logic 1 places the ca librator in the Standby mode
(i .e ., 1mV range se lected and the output disconnected) .
Pin 84 controls the phase lock operation of the calibrator
in α manner similar to the front panel PHASE LOCK
sw itch . Α log ic 0 se lects the phase lock feature so that the
calibrator can be locked to some external re ference
frequency connected to rear panel connector J64. Α logic
1 disables the phase lock feature.

601-18.

	

Pin 82 controls the remote se lect ion of the
ca librator . Α logic 1 places the 5200Α in the remote
control mode so that it may disable the front panel
controls and be under the control of the remote
programming device . Α log ic 0 disables the remote
con trol logic and enab les the front panel controls unless
the front panel CONTROL switch is placed in theREM
position , in which case the 5200Α remains in the remote
control mode. Pin 80 controls the sense connections in α
manner similar to the front panel SENSE switch . Α logic
1 sw itches the sensing to external, i .e ., outpu t sensing
takes place at the load. Α log ic 0 switches the sensing to
internal , i .e ., ou tput sensing takes place within the
5200Α.

601-19. SERIAL PROGRAMMING

601-20.

	

The remote programming of fre quency
ranges, ampli tude ranges, frequencies, ampli tudes,
control fun ct ions, frequency overrange and amplitude
overrange may be made in se rial or paralle l form,
depending upon the part icular system environment.
Program data generated by the program source is in the
form of α 54-bit program word, made up of 15 bytes. The
program word is fed to α 54-bit input register in the
Remote Control Unit (RCU): When se rial programming
is employed, the program wo rd is fed over α common set

of four data lines to the register, one byte at α time .'Each



Table 601-1 . Card-Edge Connector P in Assignments

5200Α

601-3

PIN ΝΟ . FUNCTION

1 LSB (1) of amplitude least significant di git

3 3SB (2)
NOTE

5 2SΒ (4)
For Option -01(RCUonly):

7 MSB (8)
Logic 1= 0 Υ to +0.8Υ

9 LSΒ (1) fifth Logic 0= +2Vto +5V

11 3SB (2) For Option -01 and -03 (RCU
plus Inverter) :

13 2SB (4)
Logic 1 = +2V to +SV

15 MSB (8) Logic 0 = ΟΥ to +0.8V

17, LSB (1) fou rth

19 3SB (2)

21 2SΒ (4)

23 MSB (8)

25 LSB (1) third

27 3SB (2)

29 2SB (4)

31 MSB (8)

33 LSB (1) second

35 3SB (2)

37 2SΒ (4)

39 MSB (8)

41 LSB (1) most

43 3SB (2)

45 2SΒ (4)

47 MSB (8)

49 Amplitude ove τrange bi t - provides 1 .199999 on any range

51 not used

53 frequency oveτrange bi t - provides 1 .1999 on any range

55 MSB (8) of frequency most significant d igit

57 2SB (4)

59 3SB (2)

61 LSB (1)

63 MSB (8) second



5200Α
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Table 601-1. Card-Edge Connector Pin Assignments (Continued)
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PIN ΝΟ . FUNCTION

65 2SB (4) of frequency second significant digit

67 3SB (2) NOTE

69 LSΒ (1) For Option -01 (RCU only):

71 MSB (8) of frequency third significant digit Logic 1 = OV to +0.8V
Logic 0 = +2V to +SV

73 2SΒ (4)
For Option -01 and -03 (RCU

75 3SB (2) plus Inverter):
77 LSΒ (1) Logic 1 = +2V to +SV

79 MSB (8) least Logic 0 = OV to +0.8V

81 2SB (4)

83 3SB (2)

85 LSB (1)

2 not used

4

6

8

10

12 remote control flag -1οgίε 1 indicates remote mode availabld

14 ready/ready flag -1οgίε 1 indicates 5200Α not yet settled

16 +5Vcommon

18 overload flag -1οgίε 1 indicates the 5200Α (or 5205Α) outpu t is overloaded

20 5205Α operate flag - logic 1 indicates operate mode (0 = standby)

22 5200Α operate flag -1οgίε 1 indicates operate mode (0 = standby)

24 +5Vdc

26 not used

28

30

32

34 MSB (8) of group address

36 2SΒ (4) permi ts serial entry of

38 3SB (2) remote control data

40 LSΒ (1)



Table 601-1 . Card-Edge Connector Pin Assignments (concluded)

portion of the input register is addressable, and as α byte
of data is placed on the four data lin es, the designated
portion of the input register is addressed, and then
strobed. In thismanner, the remoteprogrammingsource
can fill the RCU input register , byte-by-by te, with the
required frequency, ampli tude, range and control
information. When the inpu t register is loaded α data
transfer command is addressed and the 5200Α reacts to
the program data.

7/77

5200Α

601-21.

	

To accomodate serial programming, eight
data lin es must be connected to the RCU connector as
shown in Figure 601-3. Four of the data lines carry the
byte address (0 through 15), while the other four lines
carry the program data. The program data lines are
multiple-connected so that α11 elemen ts of the 54-b it input
register have access to the data, although only the
addressed portion of the reg ister will accept andstore the
data at any given time. Note in Tab le 601-4 that the

6ο,-9

PIN ΝΟ . FUNCTION

42 Address strobe - enters data group selected by group address

44 Paralle l address - causes parallel entry of remote cont rol data

46 not used

48
NOTE

50
For Option -01 (RCUonly):

52 Logic 1 = OV to +0.8 Υ
54 MSB (4) of amplitude range Logic 0 = +2V to +5V

56 2SB (2) refer to Table 6-3 For Option -01 and -03 (RCU
plus Inverter) :

58 LSΒ (1)
Logic 1 = +2Υ tο +517

60 LSB (1) frequency Logic 0 = OV to +0.8V

62 2SB (2) refer to Tab le 6-2

64 MSB (4)

66 not used

68

70

72

74

76

78

80 remote sense command - logic 1 = 5200Α in external sense ; 0 = in ternal sense

82 remote control command -1οgίε 1 = 5200Α in remote control ; 0 = local

84 phase lock command -1οgίε 1 = 5200Α in phase lock mode

86 operate command - logic 1 = 5200Α operate mode; logic 0 = standby

NOTE: MSB = M ost significan t bit
Ι.SΒ = Least significan t bit



5200Α

frequency range and amplitude range data requi re only
three bits for range coding; consequently , these port ions
of the input register are multiple-connected only to the
first three data lines and have no connect ion to themost
s ignifican t data line. Also, the frequency and amplitude
overrange bytes requi re only α singlebit each . As α result,
these bi ts are connected to only one of the four data lines .
The data line drivers within the remote programming
source must be capab leof supplying sufficient current for
15 TTL input loads (i .e., 1 mA for each data l ine) .

601-22.

	

For purposes of serial programming, each
byte of program data (i .e ., frequency digit, range, control
funct ion s, etc.) has an assigned unique address which is
determined by the strapping of the AddressMatrix ca rd
on the RCU . Α typica l strappingconfiguration is shown
in Figure 601-4 to accommodate ser ial programming of
the 5200Α. Wi th the strapping of the Address Mat rix
card as shown in Figure 601-4, the control fun ct ions byte
has address 14, the frequency range byte has address 13,
the least significant frequency digit has address 12, etc.

(The transfer data command, which te lls the RCU that

the 54-b it program word has been loaded or changed as

required, has byte address 15 in Figure 601-4.

601-6

Table 601-2 . Frequency Range Coding

Table β01-3. Amplitude Range Coding

601-23.

	

The byte addressing is performed by the pro-
gram source which feeds the binary-coded address (via
even-numbered RCU pins 34 through 40) to α 1-out-of-16
decoder. The decoder produces an output in response to
the inpu t bit configuration to enab le that portion of the
input register j umpered to the enab led outpu t . In this
manner, only one portion of the input reg ister is enab led
at any given time.

601-24.

	

The Address Matrix card permi ts the assign-
ment of byte number to the different input register
elemen ts as required for various system configurat ions.
Regardless of how the AddressMatrix card isjumpered,
the 54-bit program word mu st be placed in the assigned
pos i t ions of the input register as shown in Figure 601-4.
For example, if it is desired to transpose thebyte numbe rso
f theamplitude range byte and the frequency range byte,

pin 8 (on the AddressMatrix card) is jumpered to pin 31
and pin 14 is jumpered to pin 25. With this configuration ,
the amplitude range byte must be addressed as byte 13,
and the frequency range byte mu st be addressed as byte 7.

601-25.

	

As pre viously mentioned, not all bytes in the
54-b it program word are made up of four bits ; the two

SELECTED RANG E OCTAL CODING (BCD
Pins 60 (BCD 1), 62 (BCD 2) and 64 (BCD 4)

100 Η τ 0

1 kH z 1

10 kHz 2

100 kHz 3

1 MHz 4

SELECTED RANGE
Pins 54

OCTA L CODING (BCD)
(BCD 4), 56 (BCD 2) and 58 (BCD 1)

1 mV 1

10 mV 2 NOTE

100 mV 3 If α zero (00002) is programmed ,
the 1 mV range will be selected .

1 V
4

10 V 5

100 V 6

1000 V 7
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range bytes are 3 bits each , and the overrange bytes are
one bit each. Any data appearing on the unused data
line(s) when addressing the range or overrange by tes, is
disregarded by the RCU log ic. The assignment of the
used and unused data lin es when addressing the range
and overrange bytes is determined by the RCU cardedge

connector jumpers shown in Figure 601-3. For example,

Figure β01-3. Typical Serial Programming Connections

the overrange bit inputs to the shift register (connector
pins 49 and 53) are jumpered to the least s ignificant
program line; the range inputs to the input register are
j umpered to the three least s ignificant program lines . Any
data appearing on the unused program line(s) is
d isregarded.

6ο1-7



5200Α

Table 601-4. Typical Byte Assignment For Serial Pro-
gramming

601-26 . Program Sequence And
Timing-Serial

601-27 .

	

It is the function of the remoteprogramming
source to address thedifferent elements of theRCU input
register , and shift the appropriate data to the addressed
element (byte) . The byte addresses assigned to the
different elements of theinput register are determined by
the jump ering arrangement on the AddressMatrix card
as described in paragraphs 601-22 through 601-24 . It is
not necessary to completely re-program the 5200Α each
time it is desired to change the output s ignal . It is only
necessary to change those elements of the input reg ister
required to bring about the change. For exampl e, if it is
desired to simply change the amplitude range with no
alterat ion of the amplitude data or frequency , only the
amplitude range byte of the input register need be

addressed and the new byte entered. Since none of the
other input register bytes have been addressed, their
contents will not be changed.

601-6

601-28 .

	

Whenever α data byte is placed on the pro-
gram data lines shown in Figure 601-3, and the respective
byte address is placed on the byte address lines (pins 34,
36, 38 and 40), an address strobe pulse mu st be generated
at pin 42 in order for the RCU to rece ive the data byte .
The address strobe pul se is α negat ive-going 800-ns
(minimum) pul se applied to pin 42 of the card edge RCU
connector. The data byte(s) and byte address may be
altered at any time except during the strobe pulse .
Coincident with the end of the strobe pulse is α READY
flag which indicates (when in the low, or logic 1 state) that
the 5200Α is not yet sett led and the outpu t signal is
unreliable. The READY flag is low for 0.5 seconds when
using the upper four frequency ranges, and 4.0 seconds
when using the 100 Hz frequency range . Refer to Figure
601-5.

ΝΟΤΕ!

If the output amplitude is one half sca le or
less, the actua l settling time may exceed the
READ Υ FLAG when the outpu tfrequency is
between 10 Hz and 30 Hz on the 100 Hz range
or between 100 Hz and 400 Hz on the 1 kHz
range. R efer to RES PONSE TIME
Specifications in Section 1 .

601-29 .

	

When the desired 54-bi t program word has
been ser ially loaded into the input register, no actionwill
be taken by the 5200Α upon the program wo rdun til the
transfer data command is addressed and strobed. To
address the transfer data command, the address of the
command (determined by the jumpering of the Address
Mat rix card) is placed on thebyte address lines . When the
subsequent address strobe pul se occurs, the 5200Α acts
upon the 54-bit program word and changes its output
signal accordingly .

601-30 . Parallel Programming

601-31.

	

The remote p rogrammin g of frequency
ranges, amplitude ranges, frequencies, voltages, control
function s, frequency overrange and amplitude over range
may be made in parallel as well as ser ial form. All
program data generated by the program source is in the
form of α 54-b itprogram word, made up of 15 bytes. The
program wo rd is fed to α 54-bit input register in theRCU .
Connect ion of the program data to the RCU is made by
means of the ca rd edge connector using the pin
assignments listed in Tab le 601-1 . Since each data bit has
an assigned unique lin e, there is no need for mul tiple
connections on the card edge connecto r , as in the case of
se rial programming.

601-32 .

	

The Address Matrix card, located on the
RCU as shown in Figure 601-1, must be jumpered to

accomodate the parallel programming format. Α typica l
jumper arrangemen t for the Address M atrix card to

7/77

BYTE
ADDRESS

BYTE NAME

0 Amplitude overrange bit (one b it)

1 MSD (four b its)

2 2SD (four bits)

3 3SD (four b its)

4 4SD (four b its)

5 5SD (four bits)

6 LSD (four b its)

7 range selection (three b its)

8 Frequency overrange bit (one bit)

9 MSD (four b its)

10 2SD (four bits)

11 3SD (fou r bits)

12 LSD (four b its)

13 range selection (three b its)

14 Control functions - remote/local sense,
phase lock, remote/local operation, standby/
operate. (four bits) B it assignment depends
on connector jumpers - refer to Figure 6-1 .

15 Data transfer command (no data required)
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REGISTER
ENABLE
LI NES

54-BIT INPUT
REGISTER DATA
ASSIGNMENT

Ι

17
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ADDRESS
MATRIX

Ι CARD

TRANSFER
DATA
COMMAND

7/77

Figure 601-4 . Typical Address Mat rix Card Jumpers-Serial Program
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DATA
LINES

ADDRESS

	

LOGIC 0
STROBE
(PIN 42)

LOGIC 1

DATA ΜΑΥ NOT
BECHANGED

ΒΥΤΕ ADDRESS ΜΑΥ BE
CHANGED

800 ΝSΕC
Ι (MINIMUM),

DATA ΜΑΥ BE
CHANGED

*Actual settling time may exceed READY FLAG below 30 Hz on 100 H z range and below 400 Hz on 1 kHz range

refer to paragra ph 6-32 and Response Time Specifications .

Figure 601-5. RCU Timing Requirements

DATA MAY BE Ι
CHANGED DURING Ι i
THIS PERIOD Ι

Ι
Ι
ι

Ι
Ι
Ι
Ι

READY
READY READY

FLAG
(PIN 14)
OCCURS ONLY AFTER I READY
TRANSFER DATA
COMMAND

-ι1Ι 0.5 SEC>100 Hz R ANGE +-

READY = 5200Α NOT
4.0 SEC. = 100 Hz RANGE * ,F-

SETTLED

ΒΥΤΕ
NOT BE

ΒΥΤΕ ADDRESS L INES
(PINS 34, 36, 38 & 40)
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CHANGED

OR
PARALLEL ADDRESS

(PI N 44) ΙBYTE ADDRESS ΜΑΥ BE Ι
Ι
Ι

CHANGED Ι
Ι

Ι
Ι



accomodate parallel programming is shown in Figure
601-5. The paralle l address input (pin 44) is fed through α
buffer and connected to each addressable portion of the
54-b it input register and to the transfer data command
terminal of the Address Matrixca rd.The buffer provided
in the paralle l address line generates sufficient drive for
all portions of the input register and the transfer data
command.

601-33 .

	

The loading of the 54-bit program word into
the 54-b i t input reg ister takes place when the program
word is applied to the register inputs and the parallel
address inpu t is made to go to logic 0 while an address
strobe s ignal is applied to pin 42 . Since the parallel
address s ignal is applied to all portions of the input
register, and also to the transfer data command, the
occurance of the address st robe causes the 54-b it
program word to be accepted into the input register and
then used to se lect theprogrammed ou tput of the 5200Α.
The timing diagram in Figure 601-5 shows how the
READY flag goes to logica l 0after the 800-ns (minimum)
address strobe pul se to indicate that the ca librator output
is not yet sett led to the programmed frequency and/or
amplitude .

601-34 . Flags
601-35 .

	

The 5200Α produces five flag outputs via the
RCU card edge connecto r pin s 12, 14, 18, 20 and 22 as
listed in Table 601-1 . Pin 12 provides connection to the
remote control flag . Α logic 0_at pin 12 indicates to the
remote programming SO ιιrce that the 5200Α is in the
remote control mode either ας α_τeς lt of re

	

ote con trol
fu

	

r the front panel CONTROL switch . Α logic 0
at pin 18 indicates

	

α eιt er or both the 5200Α and
5205Α are overloaded at their ou tputs . Α logic 1 at pin 20
indicates that the 5205Α (if included in the system) is in
the operate mode; α logic 0, the Standby mode. Α logic 0
at pin 22 indicates that the 5200Α is in the Operate mode,
α logic 1, the Standby mode. The ready flag appearing at
pin 14 is described in previous paragraphs.

601-36. THEORY OF OPERATION

601-37 .

	

The function of the RCU i s to rece ive and
store operat ional commands and parameters from some
remote programming source, and where necessary, pass
them through the guard shield to con trol the output
frequency ou tput amplitude and operat ing mode of the
ca librator . The RCU can receive remote control
information in parallel or serial byte-by-byte form,
depending upon the system requi rements . Programming
format is determined by the strapping arrangement on
the Address Matrix ca rd (refer to paragraph 601-22
through 601-24 .

601-38 . Serial Operation

601-39.

	

Figure 601-7 shows that the 54 bits of pro-
gramming data are fed to α 33-b it shift register and α 21-

7/77

5200Α

bit storage latch (two sets offive, four-bit storage latches,

plus α J-Κ flip-flop for the amplitude over range bi t) . All
54 bits are fed over α set of four data lin es, one byte at α
time. Each byte of the shift register and storage latches is
separate ly addressable and its inpu ts are enab led by
means of the four address lines and the Address Matrix
card. As each byte of program data is placed on the four
data lines, the corresponding byte address is placed on
the four byte address lines . This action enab les that
port ion of the shift register or storage latches and places
the byte of program data in the assigned pos it ion .

601-40.

	

The Address Matrix card operates in con-
junction wi th α four-to-sixteen-line decoder so that four
bits of byte address informat ion can be used to address
any of the 15 different bytes of the register and storage
latches . (The 33-bit shift register contains 9 assigned
bytes; the 21-b i t storage latch conta ins 6 assigned bytes.)
In addition , the 4 bits of byte-address informat ion can
address the transfer data command when all data has
been ente red . To permit all program data to pass over the
4 data lines, each of the 15 bytes are miltiple-connected.
Those bytes having only 3 meaningful bi ts (frequency
range and amplitude range), and those bytes havingonly
one meaningful fit (frequency over range and amplitude
overrange) aremultiple-connected to the low order bit(s)
of the data lines only .

601-41 .

	

During ser ial operat ion , the RCU loads each
byte of the shift reg ister and storage latches (under the
direct ion and control of the remote programmingsource)
with the necessary frequency, amplitude or control data,
and then address the transfer data command. As shown
in Figure 601-7, the transfer data command per forms
three fun ct ions; i .e ., start the gate-c lock circ ui t, cause the
20-bit storage latch and trigger α one shot multivibrator .
The starting of the gated-c lock circuit causes the
generation of 33 se rial clock pulses which are fed to the
se rial shift input of the 33-b it shift register. The 33 pulses
at the serial shift inpu t cause the register to perform one
complete shift cycle by shifting all data, bit-by-bit, from
the ser ial output back to the serial input.

601-42.

	

As the program data is shifted around the
shift register loop, it is also transformer-coupled through
an opening in the guard shield to α second 33-bit shift
register located ins ide the guard shield. The second shift
register also receives the 33 clock pulses and stays in
synchronism throughou t the ser ial transfer of the
program data . The result of the shifting action is that all
33 bits of program data are passed through α single
opening (instead of 33 parallel openings) in the guard
shield and are stored in the second shift register until
altered by the nex t 54-bitprogram data word and transfer
data command . While h e ld in the second shift register ,
the program data se lects the ca librator output mode.

601-11
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Figure β01-7. RCU , Serial Operation, Data Flow Diag ram

5200Α

601-13
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601-45 . Parallel Operation

601-46 .

	

Parallel operat ion of the RCU is identical to
that described for ser ial operat ion , excep t for themethod
of loading the program data into the first 33-b it shift
register and the 21-b it storage latch . In the parallel
configuration , the remote programming source feeds all
54 bi ts of program data in paralle l form to the RCU at
one tim e, as shown in Figure 601-8. Νο byte address lines
are used, so the parallel address input is used to address
all bytes of the shift register, all bytes of the storage
l atch es and t he ini t i ate t ran s fer comm an d
simultaneously . Sufficient delay is provided between the
parallel shift of the data (into the shift register and the
storage latch) and the starting ofthe clock pul ses, so that
all data is settled before serializat ion begins.

601-43.

	

The transfer data command also causes the
20-b it storage latch to accep t the program data from the
21-bit storage latch . (The 21st, or amplitude overrange,
bit is not lost, but isused to adju st the binaryvalue of the
program data [20 bits] fed to the second set of storage
latches .) The program data fed to the20-b it storage
latches does not require serial ization since it is not fed
through the guard shield, and the use of 20 parallel
conductors is of no consequence. The program data held

6Ο1-14

Table 601-5. Remote Control Option (-01) Parts List

in the 20-bit storage latch (theampli tude data except for
the least significant digi t) controlsoutput amlitude and is
fed to the reference assembly located (electrica lly) outside
the guard shield. (The least s ignificant digit of amplitude
data is passed serially to the second shift register for
application to the AC-DC Converter inside the guard
sh ie ld.)

601-44 .

	

The transfer data command also triggers α
one-shot multivibrator to generate α READY s ignal to
the remote programming source. The presence of the
READY signal during the serializat ion and transfer of
the program data not ifies the remote program source that
the RCU is not ready to accept new program data (data-
line and address-line information may be changed, but
new data cannot be strobed into new address locat ion).
The durat ion of the READY one-shot is 4 seconds on the
100 Hz range and 0.5 seconds on all other ranges. Thi s
one-shot provides sufficient settling time for the
ca librator outpu t .

601-47 . L IST OF REPLACEABLE PARTS

601-48 .

	

Tab les 601-5 and 601-6 list the replaceable
parts for theRCU . Refer to Sect ion 5 for an explanation
of the columnar en tries .

REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
CD E

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CDE

REMOTE CONTROL OPTION (-01)
( F ield -Installable Kit) 5200Α-01Κ

Α11 PCB Assembly, RCU (Coded : Gray) 332676 89536 332676 1
(Refer to Table 6-7)

Addressmatrix card, programmable 350058 89536 350058 1

Connecto r assembly, RCU 337840 89536 337840 1
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Figure β01-8 . RCU, Parallel Operation, Data Flow Diagram
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601-16

Table β01-6. Remote Control PCB Assembly, Α11, Parts List
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REF
DESIG
OR
ITEM
ΝΟ .

DESCRI PTION
FLUKE
STOCK
ΝΟ .

MFG
FE D
SPLY
CD E

MFG
PART ΝΟ .

O R
TYPE

TOT
QTY

REC
QTY

USE
CDE

Α11 PCB Assembly, RCU 337626 89536 337626 REF
OPTION -01 ( Figure 8-16)

C1 Cap , mica, 510 pF, ±5%ο , 500V 148411 53021 D19FD5 11 JO3 1

C2,
Cap , mica, 82 pF, ±5%ο , 500V 148502 53021 D15ED820JO3 2

CS

C3,
Cap , mica, 43 pF, ±1%ο , 500V 277202 53021 D15ED43OF03 2

C4

C6 Cap , Τα, 30 uF, ±20%ο , 20V 163915 56289 196D396ΧΟ006 1

C7,C8,
C12
thru
C15,
C17 Cap, cer, 0.025 uF, ±20, 100V 168435 56289 C023B101H253- 18
thru Μ
C26
C29,
C30

C9 Cap, Τα , 330, uF, ±10%ο , 6V 193011 56289 15OD33OX9006 1
S2

CIO Cap, mica, 33 pF, ±5%ο, 500V 160317 53021 D15ED330JO3 1

C11 Cap, p1stc, 4700 pF, ±10%ο , 50V 260844 06001 75FIR 5A472 1

C16 Not used

C27,
Cap, Τα , 10 uF, 20%ο , 20V 330662 07263 196DI06XO020 2

C28 JAI

C31 Cap , mica, 390 pF, ±5%ο , SOOV 148437 71236 DM 15F391J 1

CRI
thru Diode, S i , 150 mA 203323 01295 ΙΝ4148 7 2
CR7

Q2,
Q9 Xstr, Si , ρηρ 195974 04713 2Ν3906 21 5
thru
Q28

Q3
thru Xstr, S i , ηρη 159855 09719 CS23030 6 2
Q8
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Table 601-6. Remote Control PCB Assembly, Al I, Parts List (Cont'd.)

5200Α

601- 1 7

REF
DESIG
OR
ITEM
ΝΟ .

DESCRIPTION
FLUKE
STOCK

ΝΟ .

M FG
FED
SPLY
CDE

MFG
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

R 1,R7,
RI 1,
R 15,
R17, Res, comp , 1 Ok, ±5%, 1/4W 148106 01121 CB 1035 29
R 19,
R21,
R32
th ru
R51,
R54,
R59

'R4 Res, comp, 2k, ±5%ο , Y4W 202879 01121 CB2025 2

R3 Res, comp, 2 .7k , ±5%ο , Y4W 170720 01121 CB2725 1

'R6 Res, met film, 22.1k , ±1%ο , 1/8W 235234 91637 MFFI-82212F 2

R8, R9,
RIO,
R12,
R13, Res, comp , 1k,±5%, 1/4W 148023 01121 CB 1025 9
R52,
R53,
R55,
R56

R14,
R16,
R18,

Res, comp , 6 .2k , ±5%ο , Y4W 221911 01121 CB6225 4

R20

R22 Res, comp, 1 .8k, ±5%ο , Y4W 175042 01121 CB1825 1

R23 Res, comp, 820,±5%, Y4W 148015 01121 CB8215 1

R24 Res, met film, 17.4k, ±1%ο, 1/8W 236802 91637 MFFI-81742F 1

R25 Res ., met film , 5 .76k ±1%ο , 1/8W 260349 91637 MFFI -85761F 1

R26,
R29

Res, comρ , 200 , ±5%, Y4W 193482 01121 CB2015 2

R27,
R28 Res, comp , 3 .3k , ±5%ο , Y4W 148056 01121 CB3325 2

R30 Res, met film 30.1k, ±1%ο , 1/8W 168286 91637 MFFI-83012F 1

R31 Res, met film , 1Ok , ± 1%ο, 1/8W 168260 91637 MFFI-81002F 1
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Table 601-6. Remote Control PCB Assembly, Α11, Parts List (Cont'd.)
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REF
DESIG
OR
ITEM
ΝΟ .

DESCRIPTION
FLUKE
STOC K

ΝΟ .

MFG
ED

SPLY
CD E

MF G
PART ΝΟ .

OR
TYPE

TOT
QTY

REC
QTY

USE
CD E

R57, Res, comp, 51,±5%, ι/4W 221879 01121 CB5105 2R58

R60 Res, comp , 4 .7k ±5%ο , %aW 148072 01121 CB4725 1

ΤΙΑ ,
ΤΙΒ , Xfmr, pulse 345587 89536 345587 4
Τ2Α ,
Τ2Β

Ul
thru IC, TTL, Obit, right/left shift reg . 342691 04713 MC7495P 9 2

U9
U10,

U19, IC, TTL , monostab le mult ivibrator 293050 01295 SΝ7412 ΙΝ 3 1
U29

UΙ Ι IC, TTL , MSI , 41in e to 16 line decoders/ 293217 01295 SN74154N 1 1
demultiplexers

U12, IC, TTL , quad, 2-inpu t pos, OR gate 342709 07263 SN7432 2 1
U50

U13,
U14, IC, TTL, hex inverter 292979 01295 SN7404N 3 1
U35

U15 IC, TTL, hex inverter buffer/driver 288605 01295 SN7416P 1 1

U16, IC, TTL dual retr ig, mono, my 310235 01295 SN74123N 2 1
U39

U17, IC, TTL, MSI , decade coun ter 293159 01295 SN7 490Ν 2 1
U18

U20,
U28, IC, TTL, quad 2-input pos AND gate 292987 01295 SN7408N 3 1
U41

U21,
U44, IC, TTL , dua l D-type edge-trig flip-flop 310227 01295 SN7474N 3 1
U45

U22, IC, TTL, dual 4-inpu t, pos ΝΑΝD gate 293001 01295 SN7420N 2 1
U46
U23 IC, TTL , dual J-Κ flip-flop 293043 01295 SN74107N 1 1

U24 IC, TTL , quad 2-inpu t NOR gate 288845 01295 SN7402N 1 1
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Table 601-6 . Remote Control PCB Assembly, Al 11, Parts List (Concluded)

5200Α

601-19/601-20

REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOCK
ΝΟ .

MFG
FED
SPLY
CD E

MFG
PART ΝΟ .

O R
TYPE

TOT
QTY

REC
QTY

USE
CDE

U25,
U26,
U30, IC, TTL, MSI , dual Obit latch 293191 07263 U6N930859X 5 1
U47,
U58

U27 IC, TTL, dual peripheral pos NAND driver 329706 01295 SN75452P 1 1

U31
th τu Optical isolator 312298 29083 Q1813 4 1
U34

U36,
U40, IC, TTL, 8-b it shift register 272138 12040 DM8570 4 1
U42,
U43

U37, IC, TTL, tri-state quad buffer '331199 12040 DM8094N 2 1
U38

U49 IC, TTL, quad, 2-input NAND gate 292953 01295 SN7400N 1 1

Cable, output 346247 89536 346247 1

Fence set 341917 89536 341917 1

Guide/Retainer gray 341149 89536 341149 6

Shi e l d, RCU 332445 89536 332445 1

Socket, IC, 16-contact 267535 23880 TSA2900-16W 2

Address matrix standard card 350074 89536 350074 1

Conn, recept 348201 00779 1-380737-0 1



operated from any power source, of sufficient voltage,
from any power source, of sufficient voltage, from 50 to
400 Hz. The option consists of α cooling fan and α
capacitor. Installation consists of replacing the exist ing
cooling fan, which is not rated for400-Hz operat ion, with
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Table 602-1 . 50 - 400 Hz Option (-02) Parts List

Option -02
50-to-400 Hz Power Input

602-3.

	

LIST OF REPLACEABLE PARTS

602-4.

	

Table 602-1 li sts the replaceable parts for the
400 Hz Power Input Option. Refer to Section 5 for an
explanation of the columnar entries .

602-1/602-2

REF
DESIG
OR
ITEM
ΝΟ .

DESCR I PTION
FLUKE
STOC K
ΝΟ .

M FG
FED
SPLY
CDE

MFG
PART ΝΟ .
OR
TYPE

TOT
QTY

REC
CITY

USE
CD E

50 - 400 Hz Option
( Factory Installed) 5200Α-02

(Not Illustrated)

Fan (50 to 400Hz) 404319 92702 Model BC2206F 1
2

Cap,mylar, 1 uF ±20%ο, 600V 105924 84411 JF-26 1

602-1 . GENERAL the Option -02 fan, then wiring the capac itor into the
circuit. Installat ion (conversion) instructions accompany

602-2. The -02 Option permits the 5200Α to be the option.



603-1. INTRODUCTION

603-1.

	

The -03 Option electrically interfaces the
RCU, which employs negat ive active log i c, with α
programmingdevicewhich employs pos itive active logic.
The RCU Input Inverter consists of α number of logic
inverters mounted on α printed circui t board, an input
connector, an output connector, all enclosed within α
metal housing. The entire assembly inserts between the
rear connector of the RCU and the remote interconnect-
ing cable to inve r t all s ignals passingbetween the remote
programming device and the RCU .

603-3. INSTALLATION

603-4.

	

The RCU Input Inverter is installed on the
rear connecto r of the RCU assembl y, and is held in place
by αpair ofretainingscrewswhich fasten to the rear panel
of the 5200Α. The interconnecting cable assembly
connects to the exposed printed circuit board edge
connector on the rear of the RCU Input Inverte r , and is
held in place by α pair of retaining screws .

603-5.

	

THEORY OF OPERATION
603-6.

	

The RCU Input Inverter is made up of α
number of logic inverters, as shown in schemat icdiagram
5200Α-1081 . Each inverter accepts α logic 0 and yields α
logic 1, or accepts α log ic 1 and yields α logic 0. Sufficient
inverters are included for all RCU inputs and outpu ts,
from and to the remote programming device .

603-7. MAINTENANCE

Option -03
RCU Input Inverter

603-8.

	

There is no maintenance procedures for the
RCU Input Inverter. Troubleshooting and performance
checks can be performed by applying +5Vdc to pin 24,
connecting ground to pin 16, and checking each
individual inverter by alternately applying +5Vdc and
ground to the input while observing the ou tput for logic
inversion. Refer to schemat ic diagram 5200Α-1081 for
connector pin assignmen t informat ion .

603-9.

	

LIST OF REPLACEABLE PARTS

603-10.

	

Tab le 603-1 lists the replaceable parts for the
RCU Input Inverter . Refer to Sect ion 5 for an
explanat ion of the columnar entries .



5200Α

Table 603-1 . RCU Inpu t Signal Inverter Option (-03), Parts List
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ΝΟΤΕ
Installation of the IEEE-488 Interface
Assembly into the 5200Α does not degrade
the 5200Α Analog performance. However,
when control is exercised by α high speed
controller, through the interface, significant
highfrequency noise may be coupled to the
5200Α output through radiation and system
ground loops . Since the noise encountered
varies with the controller connected into the
system, the user shoulddetermine the amount
ofnoise in his system, ifoutputs of less than
IOOmV are anticipated.

605-1 . INTRODUCTION

605-2.

	

Option -05 is an IEEE-488 standard inter-
face which uses the subsets SH1, ΑΗ 1, Τ6, ΤΕΟ, L4, LEO,
SRI, RLO, ΡΡΟ, DC2 and DTO. All programming of the
instrument is based on α character-ser ial, seven-bit
ASCII code. Any characters not included in the
instruction set are ignored by the interface. Statusmaybe
requested and an alphanumeric coded response of the
status obtained .

605-3.

	

The 5200Αwill vary its output as commands
are entered through α control device . In addition to the
programmable output of both frequency and voltage,
control can be exercised over the Phase Lock, Sensing,
Mode (Op e rate/ Standby), Response Line Feed
Suppression, and Interrupt Enable. The instrument may
be addressed to obtain αtwocharacter status response or
serial polled for α one byte response.

605-4. SPECIFICATIO NS

605-5.

	

The specifications of the IEEE-488 Interface
are: full remote programming of voltage magnitude,
frequency, sensing (internal/ external), phase lock,
response line feed suppression and mode (operate/
standby). The interface is directlycompatible with IEEE
Interface Standards. Data returned on request includes
Status of the Local/Remote, Standby/ Operate, Limits,
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605-6. INSTALLATION

605-8.

	

OPERATING FEATURES

Option -05
IEEE-488 Interface

Settling Time and Out ofRange instruction. Se lectionof

the Local/Remote mode can only be made from the
Front Panel and there is no FrontPanel indication ofthe
instrument output.

605-7. The IEEE-488 Standard Interface, Option
-05, maybe ordered as α factory installed option or as α
field installable ki t . Ifordered for field installationuse the
following procedure :

1.

	

Remove power from the instrument, then re-
move the top outer and inner cover .

2.

	

Remove the plate covering the remote access
port on the rear panel.

3.

	

If installed, remove the screened rear cover-
plate from the Interface Assembly.

4.

	

If another remote control device is installed in
the instrument remove i t at this time.

5.

	

Install the interface assembly into the slot
(Α11) reserved for Remote Control Units .

6.

	

Place the screened rear cover plate over the
interface connector and attach it to the rear
panel and interface with the four screws
provided.

605-9.

	

Installation of Option -05 in the instrument
adds the Operator Switches shown in Figure 605-1.
Switches Α1 through Α5 are used to control the local
address of the Calibrator . They may be set to the binary
equivalent of any number, 0 through 30, that the
controller has assigned the 5200Α for an address. The
sett ing for number 31 (11111) is reserved for the
"Unlisten" instruct ion. Place the switches to the left for α
"1"andto the right forα "0"and set the interface address
using the codes in Table 605-1 .

605-1



5200Α

5200Α-05
IEEE-488

INTERFACE

Α 1

Α2

Α3

Α4

Α5

1-0--i0
ADDRESS

INTERFACE
CONNECTOR

Figure 605-1 . IEEE Address Switches

605-10.

	

The address lines are five-bits of the seven-bit
characters transmitted . The two high order bits of the
seven lines are manipulated by the controller to
different iate between "Listen" (accep t commands),
"Talk" (send statu s), and commands to the interface.

605-11 .OPERATING NOTES
605-12 . Programming Instructions

605-13.

	

Instructions can be either instrument control
or output control . In addition , α status response may be
obta ined . An explanation and breakdown of these
instruct ions and their respective codes are given in the
following sub-paragraphs. All the codes with α brief
explanation of each are listed in Tab le 605-2.

605-14 .

	

Instrument Control

605-15.

	

These instructions are used to control the
internal operation of the instrument. They perform such
housekeeping tasks as clear, reset, suppress line feed and
selection of the status that will generate an interrup t. The
first instruct ion of anymessage mu st be preceded by the

605-2

Table 605-1 . Allowable Listen and Talk Addresses

listen address assigned the instrument by the system
controller . Each of these functions are explained be low.

605-16. CLEAR

605-17.

	

The character "C" clears from the storage
buffer any instruction, of two or more characters, that
has not had the last character entered.

605-18. RESET

605-19.

	

The character "*" resets the instrument to the
ini tialize state, which is:

1.

	

100μV selected on the 1mV range .
2.

	

1 kHz selected on the 1kHz range .
3. Standby
4. Remote

7/77

5 4 3 2 1 ASCII CHARACTER
DECI MAL Β Ι Ν Α R Υ L ISTEN TALK

0 0 0 0 0 0 SP @

1 0 0 0 0 1 ! Α
2 0 0 0 1 0 Β
3 0 0 0 1 1 # C
4 0 0 1 0 0 $ D

5 0 0 1 0 1 % Ε

6 0 0 1 1 0 &
7 0 0 1 1 1 G

8 0 1 0 0 0
9 0 1 0 0 1 1 Ι
10 0 1 0 1 0 J
11 0 1 0 1 1 + Κ

12 0 1 1 0 0 L
13 0 1 1 0 1 - Μ

14 0 1 1 1 0 Ν
15 0 1 1 1 1 / Ο

16 1 0 0 0 0 0 Ρ

17 1 0 0 0 1 1 Q
18 1 0 0 1 0 2 R
19 1 0 0 1 1 3 S
20 1 0 1 0 0 4 Τ
21 1 0 1 0 1 5 U

22 1 0 1 1 0 6 V
23 1 0 1 1 1 7 W
24 1 1 0 0 0 8 Χ

25 1 1 0 0 1 9 Υ

26 1 1 0 1 0 Ζ
27 1 1 0 1 1 ί
28 1 1 1 0 0 < \
29 1 1 1 0 1 = ]
30 1 1 1 1 0 > Λ
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Table 605-2. Programming Instructions

5.

	

Internal Sense
6.

	

Phase Lock Off
7.

	

Lin e feeds enabled

605-20 .

	

SUPPRESS LINE FEED

605-21 .

	

The character "J" suppresses the automat ic
line feed in th e statu s response message. To overr ide the
suppress ion program the Reset in struct ion desc ribed
above .

605-22.

	

INTERRUPT ENABLE

605-23 .

	

The character "Ι" fo llowed by α numeric be-

tween 0 and 7 selects the state, or states, that enable the
Inte r rupt circuits. The numerics define which statu s b i ts
w ill generate the interrup t o r service request (SRQ).

Re fer to Tab le 605-3 for an explanat ion of the numer ic
codes .

Table 605-3 . Interrupt Codes

605-24.

	

Output Control

5200Α

605-25 .

	

These in struct ion s program and contro l the
outpu t of the instrumen t . They select the output vo ltage
magni tude and frequency, and select the operating mode
and cond it ions .

605-26 .

	

OUTPUT VOLTAGE AND FREQUENCY

605-27 .

	

The outpu t vo ltage and frequency magni tude
is prog rammed by entering the nume rics for the value of
magni tude desired, including the cha racter "Ε" for the
exponen t o f ten, if required, fo llowed by "V" fo r Vo l ts or
"Η" for Hertz . Examples of vo ltage and frequ ency
in struct ion s are given in Table 605-4 .

Table 605-4 . Voltage and Frequency Instructions

605-28 .

	

OPERATING MODE

605-29.

	

The in strument is placed in OPERATE by

programming the character "Ν" and returned to
STANDBY with the character "S" .

605-30.

	

PHASE LOCK AND SENSING
INSTRUCTIONS

605-31 .

	

Phase lock i s enab led with the character set
"F 1" and d isabled wi th "FO" . Internal Sensing is se lected
w ith the characte r set "ΧΟ" and Externa l Sen sing w i th
"X i".

605-32. Status Response

605-33 .

	

The message returned fo r α status response
varies wi th th e state of the Serial Poll . When Ser ial Poll is
enabled and the interface is addressed as α talker α single
statu s byte, as shown in Tab le 605-5 ., is retu rned . Ifseria l
poll is disab led α two digi t message, as shown in Table
605-6., is returned .

605-3

INSTRUCTION EXPLANATION

C Clears incomplete instruction

' Resets and initializes instrument

J Suppresses automatic line feed in response

Ι 1- Ι7 Enables selected interrupt circuits

0-9 Numerics for programming voltage or

frequency

V Selects voltage specified by preceding

numerics
Η Selects frequency specified by preceding

numerics
Ε Number following is exponent of 10 for

preceding numerics
S Selects Standby Mode
Ν Selects Operate Mode
FO Disables Phases lock
F1 Enables Phase lock
ΧΟ Selects Internal Sensing
Χ1 Selects External Sensing

INSTRUCTION REQUIREMENT

1 .23V400H 1 .23Volts at 400 Hertz

57E-3VΙΕ3Η

or 57mV at 1 kHz
057V1000H

1 Ε6Η 1 MHz, Voltage remains the same

1000V60H

or 1000 Volts at 60 Hertz
1E3V60H

178.34V

or 178.34 V olts, frequency remains the same

1 .7834E2V

STATUS BIT ENABLED
NUMERIC

READY OUT OF RANGE LIMIT

0 Νο Νο Νο
1 Νο Νο Yes
2 Νο Yes Νο

3 Νο Yes Yes
4 Yes Νο Νο

5 Yes Νο Yes
6 Yes Yes Νο

7 Yes Yes Yes
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Table 605-5. Serial Poll Status Byte

605-34 . THEORY OF OPERATION

605-35 .

	

The theory of operations for the IEEE-488
Interface is given in the followingparagraphs on α block
diagram level. The description includes an explanation of
the operat ion of the interface in both the listen and talk
modes since the calibrator is capable of both listening
(accepting commands to change vo ltage, frequency and
status) and talking (transmi tting status information) to
the bus. The ca librator is assigned, through the interface,
α five bit address, which is the five low orde r bi ts of an
ASCII character. The two high order bi ts determine
whether it is to be α ta lk or listen address. Refer to Table
605-1 for the addresses available. The address 11111 is
reserved for the "unlisten" and the "untalk" commands
which prevent the counte r from misunderstanding the
information on the bus and talking or listening to itse lf.
Theblock diagram of the interface used in thediscuss ion
is found in Figure 605-2.

605-37. Listen Mode
605-38 .

	

To operate in the Listen Mode, the pre-
selected addressmust be on theData Lin es and the REN

605-4

Table 605-6. Status Message, Serial Poll Disabled

and ΑΤΝ command lines active. Thi s action , followed by
active DAV and RFD s ignal s, sets con trol flip-flops in
the Data Decoders and Control Storage, preparing the
interface microprocessor to accept instruct ions from the
controller . After the data has been accepted, the DAC
lines becomes activ e, inactivating ΑΤΝ and DAV. The
last action results in the DAC s ignal returningto inactive
so that the interface is now ready to accept in struct ion .

605-39 .

	

Starting an instruction requires the ASCII
code for the desired instruction on the data lines wi th
ΑΤΝ inactive and RFD active. The Controller drives
DAV active to start the Handshake sequence . Once the
data has been accepted in the microprocessor, the DAC
signal goes active to complete the Handshake sequence .
Themicroprocessor acts on the instruction, transforms it
into the digita l format required and outputs the
in struct ion to the counte r , passing through thedigital-to-
analog co nverter or stored p ending α complete
instruct ion , if required.

605-40 .

	

Talk Mode

605-41 .

	

The Talk Mode requires the ΑΤΝ s ignal
active and the correct address, ju st as the ListenMode, to
different iate between it and an instruction . The start of
the Handshake sequence latches the command into the
Data Decoders and Control Storage for transfer to the
microprocessor . Once the Handshake sequence is
complete, the interface is in the Talk mode and can begin
transmitt ing data to the Con troller .

605-42.

	

After the addressing has been completed, the
microprocessor accepts the data on the lines from the
couter and outputs it through Data Storage to the Data
Ι/F Transceivers and Controller. After compl etion,
dependent upon themode selected, it will transmi t either
α single character or double characte r message, as
determined by the serial poll status.

605-43 . MAINTENANCE

605-44 .

	

Refer to the General Maintenance portion of
Sect ion 4 and the Installat ion portion of this procedure
for in structions of removing and cleaning the pcb.

7Λ7

FUNCTION PRESENT WHEN:

BIT HIGH LOW

1 (LSB) L imit Not Limited

2 Standby Operate

3 Local Remote

4 Out of Range In Range

5 Settli ng Not Settling

6 Not Used Not Used

7 SRO Νο SRO

8 (MSB) Not Used Not Used

FIRST DIGIT SECOND DIGIT

BIT LOCAL STANDBY LIMIT BIT SETTLING OUT OF RANGE

0 Νο Νο Νο 0 Νο Νο
1 Νο Νο Yes 1 Νο Yes
2 Νο Yes Νο 2 Yes Νο
3 Νο Ues Yes 3 Yes Yes
4 Yes Νο Νο
5 Yes Νο Yes
6 Yes Yes Νο
7 Yes Yes Yes
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Figure 605-2. IEEE Interface Block Diag ram

5200Α

605-5



5200Α

605-45. PERFORMANCE TEST
605-46 .

	

Connect α Voltmeter and Frequency Counter
to the 5200Α Output, then program the in struct ion set,
verifying the 5200Α has the proper output and response
on the MODE, PHASE LOCK and SENSE indicators .

605-47. CAL IBRATION

605-48 .

	

There is no ca librat ion required for the
IEEE-488 Interface Assembly

605-49 . THROUBLESHOOTI NG
605-50.

	

Troubleshooting for the 5200Α Opt ion -05
IEEE interface consists of the tabular flow chart in Table
605-7. When α step on the flow chart is completed, check
for α decis ion transfer . If no decision is required, perform
the nex t step of the table in sequence .

605-51 . LIST OF REPLACEABLE PARTS

605-52 .

	

Α list of replaceable parts for the IEEE-488
Interface Op t ion begins wi th Tab le 605-8. Refer to
Sect ion 5 for an explanat ion of the columnar entr ies .
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Table 605-7. Troubleshooting

5200Α

605-7

ST EP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

NOTE
High and Low logic levels called out during this table are standard TTL signals levels
of>2.4V (high) and <0.8V (low) and can be checked with an oscilloscope or logic
tester .

1 Prepare the 5200Α fo r the test by selecting 100μVat 1 kH z, External Sense, Phase Lock, Operate
and Remote.

2 Program the applicable "liste n" address and the reset inst ruction

3 Did the5200Α go to Standby, Internal Sense, Phase Lock OFF and 100μV at 1 kHz? 9 4

4 Did at least one, but not all of the originally selected states change with the reset? 9 5

5 Check fo r MLAat U34-35 to insure the inte rface has been properly addressed and can accept
the instructio n.

6 Is the Signal H igh? 8 7

7 Verify that ΑΤΝ is low at the i nput, then check the transceivers (U 73/74) add ressing ci rcuits,
handshake ci rcu it ry, and the listen flip-flo p ( U55) . Repairs requ ired then resume at Step 1 .

8 Check the microprocesso r ; the logic inp ut, e.g. REMOTE and its associated circ u its, then repai r
as re quired and resume at Step 1 .

9 Programthe i nst ru ctio n "Ν" followed by "S" while observing the front panel .

10 Did the OPER indicator illumi nate, then extinguish, and theSTDBY indicator extinguis h, then 12 11
illuminate?

11 Check U7-12 for α low with "Ν"ente red and h ig h with "S". While the keyswitch is held
depressed check at the inputs if U23 and U73/U74 fo r theapplicable ASCII code. Repair as
required then resume at Step 9.

NOTE
Due to the speed of the microprocessor individual codes are not recognizable on
the bus lines un til they are entered in to α latching device.

12 Program the instru ctio n "F1" followed by "FO" while obse rvi ng the frontpanel .

13 Did thePHASE LOCK ON i nd icator illuminate then exti nguish? 15 14

14 Check U5-12 for α low with "F1" entered and high with "FO". While the key switches are held
depressed, check at the inputs of U23 and U73/U 74 for the applicable ASCII code. Repair as
required then resume at Step 12.

15 Program the instru ctio n "Χ1" followed by "ΧΟ " while observing the front panel .

16 Did the ΕΧΤ SENSE indicator illu minate, then extinguish, and the ΙΝΤ S ENSE indicato r 18 17
extinguish then illum inate?

17 Check U412for α low with "Χ1" entered and hig h with "ΧΟ". While the key switches are held
depressed, check at the inputs, of U23 and U73/U 74 for the applicable ASCII code. R epai r as
requ ired then resume at Step. 15.
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605-8

Tab le 605-7. Troubleshooting (Cont'd.)
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ST EP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

NOTE
Outputs w ithin the voltage group include pin 5 ofU4, U 5, U6 and U7, and pins
4, 5, 6, 7 and 9 of U24, U25, U26 and U27 . In tests of voltage programming a
state will be given for some portion of the group and the remainder should be
in the opposite state for that particular instruction .

18 Program the instruction "111 .111 Ε-6V"

19 A re pin s U7-5, U27-4, U27-5, U27-6, U27-7 and U27-9 low, with the remain i n g p i ns of the 21 20
voltage group h ig h ?

20 Check th e decode r s U7 and U27, and th eir inpu ts f rom U34. If th e o u t pu ts are partially correct
c h ec k the entry applica b le to t h at outpu t by holding down the key and chec k i ng at U23 and
U73/U74 . Repair as requ ired t hen resume at Step 18 .

21 Program the i nstru ction "222.222Ε -6V" .

22 A r e p i n s U6-5, U26-4, U26-6, U26-7 and .U26-9 low, with the remain i n g pins of th e voltage 24 23
g roup hig h?

23 Check the decoders U6 and U26, and th ei r inputs f rom U34 . If t h e o u tputs a re pa rtially co rr ect
c h eck the i nput to U34 fo r t h e app licab le entry . Repai r as requ i red then resume at Step 21 .

24 Prog ram the i nstru ction "444.444Ε -6V" .

25 Are p i n s U 5-5, U25-4, U25-5, U25-6, U25-7 and U25-9 low, wit h th e remai n i ng pi n s of t he 27 26
voltage g roup h ig h?

26 Chec k the decoders U5 and U25 and th ei r inputs f rom U34 . If t he outputs a re partially correct
check th e inpu t to U34 for t h e app lica ble ent ry . Repair as requ i r ed t he n resume at Step 24.

27 Program t h e inst r uction "888.888Ε-6V" .

28 Are p i ns U45, U24-4, U24-5, U24-6, U24-7 and U24-9 low, with th e remain i ng pins of the 30 29
voltage g r oup high ?

29 Chec k the decoders U4 and U24, and t h eir i nputs from U34 . If th e outpu ts a re partially co rrect
chec k the inpu t to U34 for the applica b le e n try . Repair as requi red t h en resume at Step 27 .

NOTE
Outpu ts within the frequency group include pins 7, 9, 10 and 11 of U4, U 5, U6
and U7 . In tests offrequency programming α state will be g iven for some port ion
of the group and the remainder sho uld be in the opposite state for that particular
instruction .

30 Prog ram the i nstruction "11 .11 Η " .

31 Are p i ns U7-7, U7-9, U7-10 and U7-11 low, wit h the remain i ng pin s of the f reque ncy group h ig h ? 33 32

32 Check the decoder U7, t he microprocesso r U34 and its i nputs. R epai r as required t h en resume at
Step 30.

33 Prog ram the in st ru ction "22.22Η " .

34 Are pins U6-7, U6-9, U6-10 and U6-11 low, wit h the remain ing pi n s of the frequency g roup h ig h ? 36 35



Table 605-7. Troubleshooting (Cont'd.)
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7/77 605-9

ST EP

ΝΟ.
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

35 Check thedecoder U6, the microprocesso r U34 and its in pu ts. Repai r as requi red then resume at
Step 33 .

36 Prog ram the instructio n "44.44Η".

37 Are p ins U5-7, U 5-9, U5-10 and U5-11 low, with the remaining p i ns of the frequency group high? 39 38

38 Check thedecoder U5, the microprocessor U34 and its inputs. R epai r as requ ired then resume at

Step 36.

39 Prog ram the inst ru ctio n "88.88Η".

40 Are p ins U47, U49, U4-10 and U4-11 low, with the remainingpins of the frequency group hig h? 42 41

41 Check deocder U4, the microprocesso r U34 and its inputs. Repai r as requ ired then resume at
Step 39 .

42 Program the following instructions and check thepoi nts listed for the correct logic level at the
voltage range selected.

Instructio ns U5-4 U6-4 U7-4
1 Ε-3V High Hig h Low
1 Ε-2V High Low H igh
1 E-1 V High Low Low
1V Low Hig h H igh
10V Low Hig h Low
100V Low Low High
1000V Low Low Low

43 Are the logic levels correct fo r the voltage range selected? 45 44

44 Check thedecoders U 5, U6and U7, and themicroprocessor U34 . Repai r as requ ired then resume
at Step 42.

45 Program the following inst ructions and check thepoi nts listed fo r the co rrect logic level at the
frequency range selected.

Inst ru ctio n U5-6 U6-6 U7-6
100Η High Hig h Hig h
1 Ε3Η High Hig h Low
1 Ε4Η High Low Hig h

1 Ε5Η High Low Low
1 Ε6Η Low High Hig h

46 Are the logic:levels correct for the frequency range selected? 48 47

47 Check the decoders U5, U6and U7, and the microprocesso r U34 . Repai r as requ ired then res ume
at Step 45.

48 Pr og ram the inst ruction requ ired by the controller i n use for Interface Clea r (1FC) .
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Table 605-7. Troubleshooting (Cont'd .)
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ST EP

ΝΟ .
ACTION

Go to the step
number given
for correct
response

YES ΝΟ

NOTE
At thi s time the IFC resets only the listen (MLA) flip-flop . I t would also reset the

talk (ΜΤΑ) andSerial Poll (SPM) fl ip-flops if they had beenset.

49 Is there α low logic level at U55-3 and α h ig h at U55-2? 51 50

50 Check for an input at U21-10 and α reset at U55-10. Repair as requ i red then prog ram the inst ru -

ments listen address verify the U 55-3 was sit h ig h, and resume at Step 48 .

51 Enable the Se rial Poll mode with the instruction required by the controlle r in use.

52 Is there α h igh logic level at U54-5? 54 53

53 Check U54 and .Us input logic. Repair as requ i red then resume at Step 51 .

54 Prog ramthe talk address of the instrument.

55 Did the instrument respond withα one character stat usmessage containing the co rrect information? 57 56

56 Check for α h ig h logic level at U55-5, check the microprocessor U34 and U73/U74 . R epai r as

requ ired then resume at Step 54 .

57 Disable the Serial Poll mode with the inst ru ctio n requ ired by the controller in use.

58 Is there α low logic level at U54-5. 60 59

59 Check U54 and its input logic. Repai r as requ ired then resume et Step 57 .

60 Program the talk address of the instrument.

61 Did the instrument respond with α two character status message containing the co rrect information? 63 62

62 Check U55, the microprocessor U34, and U73/U74 . R epai r as requ ired then resume at Step 60.

63 Troubleshooting of the IEEE option is now complete.



Table 605-8 IEEE-488 Interface Option -05

5200Α

605-1 1

REF
DESIG
OR
ITEM
ΝΟ .

DESCRIPTION
FLUKE
STOCK

ΝΟ .

MFG
FED
SPLY
CDΕ

MFG PART.
ΝΟ . OR TYPE

TOT
QTY

REC
QTY

USE
CDE

All IEEE I NTERFAC E ( Ι/F) ASSEMBLY
OPTION -05 ( Figure: 8-22)

Factory Installed 520ΟΑ-05

Field Installabel Kit 5200Α-05

C1 thτu Cap , Τα , 0.22 uF +20%,35V 161331 56289 196D225X 9
C4, C65, 0035ΗΑ l
C96 thru
C99

C51 Cap, cer, 1200 pF + 10%ο, 500V 106732 71590 CF-122 1

C71 thτu Cap , Τα , 10 uF +20%,20V 330662 56289 196DI 06X 4
C74 0020ΚΑ 1

C75 Cap , Τα, 1 .0 uF _+20%ο, 35V 161919 56289 196DI05X 1
0035JA1

C76, C77 Cap , mica, 22 pF +5%ο, 500V 148551 72136 DMI5C220J 2

C91 Cap , polyester film, 0.10uF _+ 10%ο, 100V 393439 73445 C280MAH/ 1
Α100Κ

J1 Conn , 24 pin 408898 02660 57-20240-2 1

Ll, L2 Choke, 6-turn 320911 89536 320911 2

Q1 thru Xstτ, si, ΡΝΡ 195974 04713 2Ν3906 20
Q20

Rl thru Res, car, dep , ΙΟ .Οk +5%ο , 1/4W 348839 80031 CR251-4-5 20
R20 Ρ10Κ

R25, R26 Res, car, dep , 180 _+5%ο, 1/4W 441436 80031 CR251-4-5 11
R28, R55 Ρ180Ε
thru R62

R27 Res, car dep , 4.7k _+5%ο, 1/4W 348821 80031 CR251-4-5 1
ρ4Κ7

R29, R70 Res, car dep , 2.2k +5%D ,.1/4W 343400 80031 CR251-4-5 2
Ρ2Κ2

R51 Res, car dep , 100_+5%ο , 1/4W 348771 80031 CR251-4-5 1
Ρ100Ε

R52 thru Res, car dep , 51 k ++5%ο , 1/4W 376434 80031 CR251-4-5 3
R54 P51 K

R91 Res, ca r dep, 390+5%ο, 1/4W 441543 80031 CR251-4-5 1
Ρ390Ε

RN1 Res, network, 4.7k 1/4W ,416834 89536 416834 1 1
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REF
DESIG
OR
ITEM
ΝΟ .

D ESC RI PTIO N
FLUKE
STOC K

ΝΟ .

MFG
F ED
SPLY
CDΕ

MFG PAR T.
ΝΟ . OR TYPE

TOT
QTY

REC
QTY

USE
CDE

S l Switch, DIL, 417766 00779 435470-4 1

Ul IC, Dgtl, TTL, Tri-state, hex buffer 408146 12040 DM8095N 1 1

U2, U21, IC, Dgtl, TTL, Hex Inverter, pos NAND 393058 01295 SN74LS04N 7 1
U62, U75 gates

U3 IC, Dgtl, TTL quad 2-input, pos NAND 292953 01295 SN740ON 1 1
gates

U4 thru IC, Dgtl, 8-bit addressable latch 419242 01295 SN74LS259N 8 2
U7, U24
thru U27

U11, U12 Opto-isolator, logic drive 387076 29083 ILS-74 2 1

U22, U23 IC, Dgtl, TTL, Lo-ρωτ Schottky, Tri-state 429902 12040 DM81 LS95N 2 1
octal buffer

U33 IC,Dgtl, TTL, Lo-pwr Schottky, hex/quad, 393215 01295 SN746SI75N 1 1
d-type flip-flop with clear

U34 IC, 8-bit micro-computer, with EPROM 454876 34649 8448-8C 1 1

U51, U64, IC, Dgtl, pos NOR gates with totem pole 393041 01295 SN74LS02N 3 1
U68 output

U52, U54, IC, Dgtl, TTL, dual, J-Κ neg edge triggered 393157 01295 SN74LS107N 4 1
U55, U61 flip-flop

U53 IC, Dgtl, lo-ρωτ Schottky, dual D with clear 393124 01295 SN74LS74N 1 1
& preset

U56, U65 IC, Dgtl, TTL pos NAND gates, & 404889 01295 SN74LS30N 4 1
U76, U77 Inverters with totem pole outputs

U63 IC, Dgtl, TTL, quad 2-input pos AND gates, 393066 01295 SN74LS08N 1 1
with totem pole outputs

U66 IC, Dgtl, TTL, quad 2-input pos OR gates, 393108 01295 SN74LS32N 1 1
with totem pole outputs

U67 IC, Dgtl, TTL, quad 2-input pos NAND gates 393033 01295 SN74LSOON 1 1
with totem pole outputs

U71 thru IC, Dgtl, quad interface bus transceiver 428649 04713 MC3446P 4 1
U74

VI Crystal, 34 MHz, quartz 393322 89536 393322 1

XSI Socket, right angle, 20 pin IC 453068 51167 20-823-90C 1

XU34 Socket, IC 40 pin 376244 91506 340-AG39D 1
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REF
DESIG
O R
ITEM
ΝΟ .

D ESC RIPTION
FLUKE
STOC K

ΝΟ .

MFG
F ED
SPLY
CD Ε

M FG PAR T.
ΝΟ . OR TYPE

TOT
QTY

REC
QTY

USE
CDE

1 Fence 450155 89536 450155 1

Hardware:

2 Screw, hex spacer 429472 89536 429472 2

3 Washer, lock 111070 89536 111070 2

4 Plate, adapter, rear 468652 89536 468652 1

5 Tie, component, nylon 172080 06383 SST-IM I



Section 7

General Information

7-1 .

	

This section of the manual contains generalized
user information as well as supplemental information to
the List of Replaceable Parts contained in Section 5 .



List of Abbreviations and Symbols

7-2

Α or amp ampere hf high frequency (+) or ροα positive
αε altern ating current Hz hertz pot pote n tiomete r

af aud io fre qu e n cy IC integrated circ uit Ρ-Ρ peak-to-peak
α/d analog-to-digital If intermediate frequency Ppm parts per millio n
easy assembly In inch (es) PROM programmablie read-only
AWG america n wire gauge intl inte rnal memory
Θ b el 1/Ο input/outpu t psi pound-force per squa re inch
bcd b inary coded decimal k k ilo (10 3) RAM random-access memory
°C Celsius kHz k ilohertz rf radio frequency
cap capacitor kΩ k ilohm (s) Γmα root mean square
ccw coun tercloc kwise kV k ilovolt(s) ROM read-on ly memory

car ceramic Η low f requency s or sac second (time)
cermet ceramic to metal(seal) LED light-emitting diode scope oscilloscope
ckt ci rcuit LSS least sig n ifica n t bit 3Η s h iel d

cm ce n timeter LSD least sig n ifica n t d igit SI silicon

cmrr common mode rejection ratio Μ mega (101) same serial number
comp compositio n m milli (10-3 ) sr shift register
cont conti nue mA milliam pere(s) Τα tantalum
crt cathode-ray tube max maximum tb terminal boa rd
εω cloc kwise mf metal film tc temperature coefficient or
d/α d igital-to-analog MHz megahertz temperature compensati ng
dac d igital-to-analog converter min minimum tcxo temperature compensated
dB decibel mm millimeter c rystal oscillator
dc d i rect current ms m illiseco nd tP test p oint
dmm d igital multimeter MSB most sig n ificant bit υ or y micro (10 -1 )

dvm d igital voltmeter, MSD most significant digit uhf u lt ra hig h frequency
elect electrolytic MTBF mean time between fail ur es us or μs microsecond (s) (10-1 )
ext exte rn al ΜΤΤR mean time to repai r uut un it under test
F farad mV millivolt(s) ν volt

°F F a hrenh eit mv multivi brato r ν voltage

FET F ield-effect transisto r ΜΩ megohm(s) var varia ble

Η fli p -flop η ηαηο (10-') νεο voltage controlled oscillator
fre q frequency ηα not applica ble vhf very high frequency
FSN fede ral stock number NC norm ally closed vlf very low frequency
9 g ram (-) or neg negative W watt(s)
G giga (10") ΝΟ normally open WW wi re wound
gd guard ηα na nosecond xfmr transformer

Ge german i um ορηΙ ampl operatio nal amplifier Χαt Γ transisto r

GHz giga hertz Ρ p ico (10-11) xtel crystal
gmv guaranteed minimumvalue ρα rα parag raph χ1Ιο crystal oscillator
gnd ground φb pri n ted circuit board Ω ohm(s)
Η henry pF p icofarad μ micro (10-1)
hd heavy du ty Ρη part number



00213
N ytronics Comp. Group Inc.
Sub sidiary of N ytronics Inc.
Formerly Sage Electronics
Roc h ester, New York

00327
Welwyn Intern ational, I nc.
Westlake, Oh io

00656
Aerovox Corp .
New Bedfo rd , Massachu setts

00686
Film Capacitors, I nc.
Passaic, New Jersey

00779
AMP I nc.
Harrisburg, Pennsylvania

01121
Alle n-Bradley Co .
Milwa uk ee, W isconsin

01281
TRW Electronic Comp.
Semiconductor Operations
Lawndale, California

01295
Texas Inst ruments, Inc.
Semiconductor Group
Dallas, Texas

01537
Motorola Commun ications &
Electro nics Inc.
Frankli n Par k , Illinois

01686
RCL Electronics Inc.
Mancheste r , New Hampshire

01730
Replaced by 73586

01884
Use 56289
Sprague Elect ric Co .
Dearbo rn Electronic Div.
Lockwood, Flo rida

02114
Ferr oxcube Corp.
Sauge rties, New York

02131
General In st rument Corp .
Harris ASW Div.
Westwond , Maine

02395
Rason Mfg . Co.
B rookly n, New York

02533
Snelgrove, C.R. Co ., L td.
Don Mills, Onta rio, Canada
Μ38 1M2

02606
Fenwal Labs
Div. of Travenal Labs.
Morto n Grove. Illi nois

02660
Bunker Ramo Corp ., Conn Div.
Formerly Amphenol-Borg
Electric Co rp .
Broadview, Illinois

02799
Areo Capacitors, Inc.
Chatsworth, Califo rnia

03508
General Electric Co .
Semiconductor Pro du cts
Syracuse, New York

03614
Replaced by 71400

03651
Replaced by 44655

Federal Supply Codes for Manufacturers

03797
Eldema Div.
Genisco Technology Corp.
Compto n, California

03877
Transistron Electronic Corp .
Wakefield, Massachu setts

03888
KDI Pyrofilm Corp.
Wh ippany, New Jersey

03911
Clai rex E lectro nics Div.
Clairex Co rp.
Mt . V ernon, New York

03980
Mu irhead Inc.
Moun tainsi de, New Jersey

04009
Arrow H art Inc.
H artford, Connecticut

04062
Replaced by 72136

04202
Replaced by 81312

04217
Essex Inte rnatio nal Inc.
W ire & Cable Div.
Anaheim, Californ ia

04221
Aem co, Div. of
M idtex Inc.
Mank ato, Minnesota

04222
AVX Ceramics Div.
AVX Corp.
Myrtle Beach, Flori da

04423
Telonic Industries
Laguna Beach, California

04645
Replaced by 75376

04713
Motorola Inc . Semiconductor
Pr oducts
Phoenix, Arizona

04946
Standa rd Wi re &Cable
Los Angeles, Califo rn ia

05082
Replaced by 94988

05236
Jonat han Mfg . Co .
Fu llerto n, Califo rn ia

05245
Components Corp. now
Corcom, Inc.
Chicago, Illi nois

05277
Westi nghouse Electric Corp .
Semicon ductor Div.
Youngwood, Pennsylvania

05278
Replaced by 43543

05279
Southwest Machine &
Plastic Co .
Glendora, California

05397
Union Carbide Corp .
M aterials Systems Div.
New York, New Yo rk

05571
Use 56289
Spr ague Elect ric Co .
Pacific Div.
Los Angeles, Califo rn ia

05574
V i k i ng I nd ustries
Chatsworth, California

05704
Replaced by 16258

05820
Wakefield En gi nee r ing I nc.
Wakefield, Massachu setts

06001
Gene ral Electric Co .
Electro nic Capacitor &
B attery Products Dept .
Columbia, South Carolina

06136
Rep laced by 63743

06383
Panduit Corp.
Tinley Park, Illi nois

06473
Bunker Ramo Co rp.
Amphenol SAMS Div.
Chatsworth, Californ ia

06555
Beede Electrical I nst rument Co .
Penacook, New Hampshire

06739
Elect ron Corp.
Littleton , Colorado

06743
Clevite Corp.
Cleveland. Ohio

06751
Components, Inc. Semco r Div.
Phoenix, Arizona

06860
Gould Automotive Div.
City of Industry, Californ ia

06961
Vern itron Corp ., Piezo
Electric Div.
Formerly Clevite Corp ., Piezo
Electric Div.
Bedford, Ohio

06980
Eimac Div.
Varian Associates
San Carlos, Californ ia

07047
The Ross Milto n Co .
South Hampto n, Pennsylvania

07115
Replaced by 14674

07138
Westi nghouse Elect ric Corp .,
Electron ic Tube Div.
Horsehead, New York

07233
TRW Electronic Components
Cinch Graph ic
City of Ind ustry, California

07256
Silico n T ransistor Corp.
Div. of BBF G roup Inc.
Chelmsfo rd, Massachusetts

07261
Aumet Corp.
Culver City, Califo rn ia

07263
Fai rchild Semiconductor
Div. of F airc hil d Camera
& Instrument Corp.
Mountain V iew, California

07344
B ircher Co ., I nc.
Rochester , New Yo rk

07597
BurndyCorp.
Tape/Cable Div.
Rocheste r , New York

07792
Lerma En gi nee r i ng Corp.
N orthampto n, Massachusetts

07910
Teledyne Semiconductor
Forme rly Continental Device
Hawthorn e, Califo rnia

07933
Use 49956
Raytheon Co .
Semiconductor Div. HQ
MountainView, California

08225
Indust ro Transistor Co rp .
Long Isla nd City, New Yo rk



Feder al Supply Codes for Manufactu rers (cont)

08261
Spectra Strip Corp.
Garden Grove, Califo rn ia

08530
Relia nce M ica Corp .
Brooklyn, New York

08806
General E lectric Co .
M i niature Lamp Pro ducts Dept
Cleveland , Ohio

08863
Nylomatic Corp .
N orrisville, Pennsylvan ia

08988
U se 53085
Skottie Electro nics Inc.
Archb al d, Pennsylvania

09214
G.E. Co . Semi-Conductor
Pro du cts Dept .
Power Semi-Conductor
Products ΟΡΝ Sec.
Auburn, New York

09353
C and Κ Components
Watertown, Massachusetts

09423
Scie ntific Components, Inc.
Santa Barba ra, Califo rn ia

09922
Burn dy Corp .
Norwalk, Connecticut

09969
Dale E lect ronics Inc.
Yankto n, S. Dakota

10059
Bark er Engi neering Corp .
Formerly Amerace, Amerace
ESNACorp .
Kenilwort h, New Jersey

11236
CTS of Bern e
Bern e, I nd ia na

11237
CTS Keene Inc.
Paso Robles, Califo rn ia

11358
CBS Electronic Div.
Columbia Broadcasting System
Newbu ryport, M i nnesota

11403
Best Produ cts Co .
Chicago, Illinois

11503
Keystone Columbia Inc.
Warren, M ichigan

11532
Teledyne Relays
Hawthorne, California

11711
General I nstrument Corp.
Rectifier Division
H icksville, New Yo rk

11726
Qu alidyne Corp.
Santa Clara, California

12014
Chicago Rivet & Machine Co .
Bellwood, Illi nois 13839

Replaced by 23732
12040
N atio nal Semiconductor Corp.

	

14099
Danbur ry, Connecticut

	

Semtech Corp.
Newbury Park, California

12060
Diodes, Inc.
Chatsworth, Califo rn ia

12136
Ph iladel ph ia Hand le Co .
Camden, New Jersey

12300
Potter-Brumfield Div.
AMF Canada LTD .
Guelph, Ontario, Canada

12323
Presin Co., Inc.
Shelto n, Connecticut

14655
12327

	

Cornell-Dublier Electron ics
Freeway Corp. formerly

	

Division of Federal Pacific
FreewayWasher &Stamping Co .

	

Electric Co . Govt . Control Dept.
Cleveland , Ohio

	

Newark, New Jersey

12443

	

14752
The Budd Co. Polyc hem Products

	

Elect ro Cube Inc.
Plastic Products Div.

	

San Gabriel, Californ ia
Bridgeport, Pennsylvania

12615
U.S. Terminals Inc.
Ci ncinnati, Ohio

12617
H amli n Inc.
Lake Mills, W isconsi n

12697
Clarostat Mfg . Co .
Dover, New Hampshi re

12749
James Electron ics
Chicago, Illi nois

12856
Micrometals
Sierra Madre, California

12954
Dickson Elect ronics Corp .
Scρttsdale, Arizona

12969
Un it rode Corp .
Watertown, Massachusetts

13103
Thermalloy Co., Inc.
Dallas, Texas

13327
Solitron Devices Inc.
Ταρραη , New York

13511
Amphenol Cadre Div.
Bunker-Ramo Corp.
Los Gatos, Califo rn ia

13606
Use 56289
S prague Electric Co .
Transistor Div.
Concord, New Hampshi re

14140
Edison Electro nic Div.
Με G ray-Edison Co.
Manchester , New Hampshi re

14193
Cal-R-Inc. fo rme rly
Califo rnia Resistor , Corp.
Santa Monica, Califo rn ia

14298
American Components, Inc.
an Insilco Co .
Conshohocken, Pennsylvania

14869
Replaced by 96853

14936
General Instrument Corp.
Semi Conductor Products Group
H ic ksville, New Yo rk

15636
Elec-Trot Inc.
Saugus, Califo rnia

15801
Fenwal Electronics Inc.
Div. of Kidde W alte r and Co ., Inc.
Fιamingham, Massachu setts

15818
Teledyne Semiconductors,
formerly Amelco Semiconductor
Moun tain View, Califo rn ia

15849
L itto n Systems Inc. Useco Div.
fo rmerly Useco Inc.
Van Nuys, California

15898
I nte rn ational Business
Machines Corp.
Essex J unction , Vermont

15909
Replaced by 14140

16258
Space-Lok Inc.
Burbank , California

16299
Corn ing Glass
Elect ronic Components Div.
Raleigh, North Carolina

16332
Replaced by 28478

16473
Camb ri dge Scientific I nd .
Div. of Chemed Corporatio n
Cambri dge, M aryland

16742
Paramount Plastics
Fabr icators, Inc.
Downey, Californ ia

16758
Delco E lectro nics
Div. of General Motors Corp.
Kokomo, Ind ia na

17001
Replaced by 71468

17069
Circuit St ru ctures Lab .
B urbank , California

17338
H ig h Pressure Eng . Co ., Inc.
Okla homa City, Okla homa

17545
Atla ntic Semiconductors, Inc.
Asbu ry Park, New Jersey

17856
Silico nix, Inc.
Santa Clara, California

17870
Replaced by 14140

18178
Vactec Inc.
Maryland Heights, M isso uri

18324
Signetics Corp.
Sunnyvale, Californ ia

18612
V ishay Resistor Pr oducts Div.
Vishay Intertec hnology Inc.
Malvern, Pennsylvania

18736
Voltronics Corp.
Hanover , New Jersey

18927
GTE Sylvania Inc.
Precision Material Group
Parts Division
Titusville, Pennsylvania

19451
Perine Machinery &Supply Co .
Seattle, Washington

19701
Elect ro-Mid land Co rp.
Mepco-Electra Inc.
Mineral Wells, Texas

20584
Enochs Mfg . Inc.
Ind ia napolis, I nd ia na

7-4



Federal Supply Codes for Manufacturers (cont)

20891
Self-Organizing Systems, Inc.
Dallas, Texas

21604
Bucheye Stamp ing Co .
Columbus, Ohio

21845
Solitron Devices Inc.
Transistor Division
R iveria Beach, Florida

22767
ΙΤΤ Semiconductors
Palo Alto, Californ ia

23050
Pr oduct Comp. Corp .
Moun t Ver non, New York

23732
T r acorlnc .
Rockville, M a rylan d

23880
Stanford App lied Engr n g .
San ta Clara, Califor n ia

23936
Pamoto r Div .,Wm . J . Purdy Co.
Bu rlin gam e, Califo rnia

24248
Replaced by 94222

24355
Analog Devices Inc.
Norwood, Massachusetts

24655
General Radio
Concord, Massachusetts

24759
Lenox-Fugle Electron ics Inc.
South Plainfield, New Jersey

25088
Siemen Co rp.
Isilen, New Jersey

25403
Amperex Electro nic Corp .
Semiconductor &
Micro-Circuits Div.
Slatersville, Rhode Island

27014
N atio n al Semiconducto r Co rp.
Sa n ta Clara, Califor n ia

27264
Molex Produ cts
Downers Grove, Illi nois

28213
Minnesota M i n i ng & Mfg . Co .
Consumer Products Div.
St . Paul, Minnesota

28425
Serv-/-Lin k fo rmerly
Bohannan Industries
Fort Worth , Texas

28478
Deltrol Controls Div.
Deltrol Corporatio n
Milwauk ee, W isconsin

28480
H ewlett Packard Co .
Co rporate HQ
Palo Alto, California

28520
Heyman Mfg . Co .
Kenilwort h, New Jersey

29083
Monsanto, Co ., Inc.
Santa Clara, California

29604
Stackp ole Components Co.
R aleigh, North Carolina

30148
AB Ente rprise Inc.
Ahoskie, North Caroli na

30323
Illinois ToolWork s, Inc.
C h icago, Illi nois

31091
Optimax I n c .
Colma r , Penn sylvan ia

32539
Mura Corp.
G reat Neck, New York

32767
Griffith Plastic Corp.
Bu rli ngame, Californ ia

32879
Advanced Mechanical
Components
N orthridge, Californ ia

32897
Erie Technological Products, Inc.
Frequency Control Div.
Carlisle, Pennsylvania

32997
Bourns Inc.
Trimpot Products Division
Riverside, Californ ia

33173
General Elect ric Co .
Products Dept .
Owensboro, Kentucky

34333
Silico n General
Westm i n ister, Califo rn ia

34335
Advanced M icro Devices
Sunnyvale, Californ ia

34802
Elect romotive Inc.
Kenilwo r t h, New Jersey

37942
P.R . Mallory & Co ., Inc.
I nd ianapolis, Ind iana

42498
N atio nal Radio
Melrose, Massachusetts

43543
N yt ronics Inc.
Transformer Co. Div.
Geneva, New York

44655
Ohmite Mfg . Co .
Skokie, Illi nois

49671
RCA Corp .
New York , New York

49956
Raytheon Company
L exington, Massachusetts

50088
M oste k Corp.
Carrollton, Texas

50579
L itron ix Inc.
Cupertin o, Califo rn ia

51605
Scientific Componen ts Inc.
Li nden, New Jersey

53021
Sangamo E lectric Co.
Springfiel d , Illinois

54294
Cutler-Hammer Inc. formerly
Shallc ross, Α Cutter-Hammer Co .
Selma, North Caroli na

55026
Simpson Elect ric Co .
Div. of Am. Gage and Mach. Co .
Elgin, Illi nois

56289
Sprague Elect ric Co .
N orth Adams, Massachusetts

58474
Superior Electric Co .
Bristol, Connectic ut

60399
Tori n Corp . fo rmerly
To rri ngton M fg . Co .
Torrington, Connecticut

63743War d Leon ard Electric Co ., Inc.
M o un t V e rno n, New York

64834
West M fg . Co .
San Fr ancisco, Califo rn ia

65092
Westo n Instruments I nc.
Newark , New Jersey

66150
W i nslow Tele-Tronics Inc.
Eaton Town, New Jersey
70485
Atlantic Ind ia RubberWork s
Chicago, Illi nois

70563
Amperite Company
Union City, New Jersey

70903
B el de n Corp .
Geneva, Illi nois

71002
B i rnback Radio Co., Inc.
Freeport, New York

71400
Bussmann Mfg .
Div. of McG raw-Ed ison Co .
Saint Lou is, Misso uri

71450
CTS Corp.
El kh art, Ind ia na

71468
ΙΤΤ Cannon Electric Inc.
Santa Ana, Californ ia

71482
Clare, C.P. & Co.
C h icago, Illinois

71590
Cen trelab E lectron ics
Div. of Globe Union Inc.
M ilwa uk ee, Wisco n si n

71707
Coto Coil Co., Inc.
Providence, Rhode Isla nd

71744
Chicago M i niatur e LampWorks
Chicago, Illi nois

71785
TRW Elect ronics Components
Ci nch Connecto r Operations Div.
Elk GroveVillage
Chicago, Illi nois

72005
Wil ber Β. D river Co .
Newark, New Jersey

72092
Replaced by 06980

72136
E lect ro M otive M fg . Co.
W illiamantic, Connecticut

72259
N ytronics Inc.
Pelh am Manor, New Je rsey

72619
Dialight Div .
Amperex E lectron ic Corp .
Brookly n, New York

72653
G.C . Elect ronics
Div. of Hydrometals, I nc.
Brooklyn , New York

72665
Replaced by 90303
72794
Dzus Fastener Co ., Inc.
West Islip, New York

72928
Gulton Ind. Inc.
Gudeman Div.
Ch icago, Illi nois

7-5



Federal Supply Codes for Manufacturers (cont)

72982

	

75382
Erie Tech. P ro du cts Inc.

	

Kulka Elect ric Corp.
Er ie, Pennsylvania

	

Moun t Vernon, New Yo rk

73138

	

75915
Bechman Instrument Inc.

	

L ittlefuse Inc.
H elipot Division	DesPlaines, Illi nois
Fu llerto n, Califo rn ia

76854
73293

	

Oak Industries Inc.
Hughes Ai rcraft Co.

	

Switch Div.
Elect ron Dynamics Div.

	

Crystal Lake, Illi nois
To rrance, California

77342
73445

	

AMF Inc.
Amperex Elect ronic Corp .

	

Potte r & B rumfield Div.
H icksville, New York

	

Princeto n, I nd ia na

73559

	

77638
Carling Electric Inc.

	

General I nst rument Corp.
W est H artford , Connecticut

	

Rectifier Division
Brookly n, New York

73586
Ci rcle F Industries

	

77969
T rento n, New; Jersey

	

Rubbercraft Corp. of CA . LTD .
Torrance, Califo rn ia

	

81590
73734

	

Korry Mfg . Co .
Federal Screw P roducts, Inc.

	

78189

	

Seattle, W as hington
Chicago, Illi nois

	

Shakeproof
Div. of Illinois Tool Works Inc.

	

81741
73743

	

Elgin, Illi nois

	

Chicago Lock Co.
F ischer Special Mfg . Co .

	

Chicago, Illi nois
Cinci nn ati, Ohio

	

78277
Sigma I nst ruments, I nc.

	

82305
73899

	

South Br ai ntree, Massachusetts

	

Palmer Electro nics Co rp.
JFD Electronics Co .

	

South Gate, Califo rn ia
Components Corp.

	

78488
Brookly n, New York	Stackpole Carbon Co .

	

82389
SaintΜαηs, Pennsylvania

	

Switchcraft Inc.
73949

	

Chicago, Illi nois
Guardian Electric Mfg . Co .

	

78553
Chicago, Illinois

	

Eaton Corp . En gineered	82415
Fastener Div.

	

N orth American Ph illi ps
74199

	

Tinnerman Plant

	

Controls Corp.
Quan Nic hols Co.

	

Cleveland , Ohio

	

Frederic k, Maryland
Chicago, Illinois

79136
74217

	

Waldes Kohinoor Inc.
Radio Switch Corp.

	

Long Island City, New York
Marlboro, New Jersey

79497
74276

	

Weste rn Rubber Company
Signalite Div.

	

Goshen, Ind iana
General I nstrume nt Co rp .
Neptun e, New Jersey

	

79963
Zieric k Mfg. Corp.

74306

	

Mt. Kis ko, New York
Piezo Crystal Co .
Carlisle, Pennsylvania

	

80031

	

83003
E lectro-Midland Corp.

	

Varo Inc.
74542

	

Mepco Div.

	

Garland , Texas
Hoyt Elect . I nst r .Works

	

Α North American Ph illips Co .
Penacook, New Hampshire

	

Norristown, New Jersey

	

83058
The Carr Co., U nited Can Div.

74970

	

80145

	

ofTRW
Johnson E.F., Co .

	

LFE Corp., Process Control Div.

	

Cambri dge, Massachusetts
Waseca, Minnesota

	

formerly API Instrument Co .
Chesterland , Ohio

	

83298
75042

	

Bendix Corp.
TRW Elect ronics Components

	

80183

	

Electric Power Div.
IRC Fixed Resisto rs

	

Use 56289

	

Eatontown, New Jersey
Ph iladelph ia, Pennsylvania

	

Sprague Products
N orth Adams, Massachusetts

	

83330
75376

	

Herman Η . Smit h, I nc .
Κυιτ-Kasch Inc.

	

80294

	

Brookly n, New Yo rk
Dayton, Ohio

	

Bourns Inc., I nstrument Div.
River side, Califo rn ia

	

83478
75378

	

Rubbercraft Corp.
CTS Kn ig hts Inc.

	

ofAmerica, Inc.
Sandwich, Illinois

	

West Haven, Connecticut

80583

	

83594
Hamma rlund Mfg . Co ., I nc.

	

Burroughs Corp.
Red Bank, New Jersey

	

Elect ronic Components Div.
Plainfiel d, New Jersey

80640
Arn ol d Stevens, Inc.

	

83740
South Boston, Massachu setts

	

Union Carb ide Corp.
Battery Pr odu cts Div.

81073

	

formerly Consumer Products Div.
Grayhill, Inc.

	

New York , New Yo rk
La Grange, Illi nois

84171
81312

	

Arco Elect ronics
Winchester Elect ronics

	

Great Neck, New York
Div. of Litton Industries Inc.
Oakville, Connecticut

	

84411
TRW Electronic Components

81483

	

TRW Capacitors
Therm-O-Disc Ιηε .

	

Ogallala, Nebraska
Mansfield, Ohio

84613
81483

	

Fuse Indicator Corp .
I nte rn ational Rectifier Corp.

	

Rockville, Maryland
Los Angeles, Califo rn ia

84682
Essex Internatio nal Inc .
I ndust rialWire Div.
Peabody, Massachu setts

86577
Pr ecisio n Metal Produ cts
of Mal den Inc.
Stoneham, Massachusetts

86684
Radio Corp. of America
Elect ronic Components Div.
Harr ison, New Jersey

86928
Seastrom Mfg . Co ., I nc .
Glend ale, Califo rn ia

87034
Illum inated Products Inc.
Subsi diary of Oak Indust ries I nc.

82872

	

Anah iem, Califo rn ia
Roanwell Corp.
New York, New York

	

88219
Gould Inc.

82877

	

Industrial Div.
Rotron Inc.

	

Trenton, New Jersey
Woodstoc k, New York

88245
82879

	

L itto n Systems I nc.
ΙΤΤ Royal Elect ric Div.

	

Useco Div.
Pawtucket, Rhode Isla nd	Van Nuys, California

88419
Cornell-Dub ilier Elect ronic Div.
Federal Pacific Co .
Fuquay-Varia n, North Ca rolina

88486
Plastic W i re & Cable
J ewitt City, Connecticut

88690
Replaced by 04217

89536
John Flu ke M fg . Co ., Inc.
Seattle, Washington

89730
G .E. Co ., Newark Lamp Work s
Newark, New Jersey
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Federal Supply Codes fo r Manufacturers (cont)

7-7/7-8

90201 91836 95354 98291

Mallory Capacitor Co . King's E lectronics Co ., Inc. Met hodeMfg . Co rp . Sealectro Corp.
Div. of P.R . M allory Co ., Inc. Tuckahoe, New York Rolling Meadows, Illinois Mamaroneck, New York
Indianapolis, Indiana

91929 95712 98388
90211 Honeywell Inc. Bendix Corp. Royal Industries
Use 56365 M icro Switch Div. Electrical Components Div. Products Div.
Square D Co . F reeport, Illinois Microwave Devices P lant San Diego, California
Chicago, Illinois Franklin, Indiana

91934 98743
90215 M iller Electric Co., Inc. 95987 Replaced by 12749
B est Stamp & Mfg . Co . Div. of Aunet Weckesser Co . Inc.
Kansas City, Missouri Woonsocket, Rhode Island C hicago, Illinois 98925

Replaced by 14433
90303 92194 96733
Mallory B attery Co . Alpha W ire Corp . San Fernando E lectricMfg . Co . 99120
Div. of Mallory Co ., Inc. Elizabeth, New Jersey San Fernando, California Plastic Capacitors, Inc.
Tarrytown, New York C hicago, Illinois

93332 96853
91094 Sylvania Electric Products G ulton Industries Inc. 99217
Essex International Inc. Semiconductor Products Div. Measurement and Controls Div. Bell Industries Elect.
Suglex/IWP Div. Woburn, Massachusetts formerly Rustrak Instruments Co. Comp . Div.
Newmarket, New Hampshire M anchester, New Hampshire formerly Southern Elect. Div.

94145 Burbank, California
91293 Replaced by 49956 96881
Johanson Mfg. Co . Thomson Industries, Inc. 99392
Boonton, New Jersey 94154 Manhasset, New York STM

Use 94988 Oakland, California
91407 Wagner Electric Corp . 97540
Replaced by 58474 Tung-Sol Div. M aster M obile Mounts, Div. of 99515

Newark, New Jersey Whitehall Electronics Corp . ΙΤΤ Jennings Monrovia Plant
91502 Ft. Meyers, Florida Div. of ΙΤΤ Jennings formerly
Associated Machine 94222 M arshall Industries Capacitor Div.
Santa Clara, California Southco Inc. formerly 97913 M onrovia, California

South Chester Corp. Industrial E lectronic
91506 L ester, Pennsylvania Hardware Corp . 99779
Augat Inc. New York,New York Use 29587
Attleboro, Massachusetts 95146 Bunker-Ramo Corp.

ΑΙεο Electronic Products Inc. 97945 Barnes Div.
91637 Lawrence, Massachusetts Penwalt Corp. Landsdowne, Pennsylvania
Dale Electronics Inc. SS White Industrial Products Div.
Columbus, Nebraska 95263 Piscataway, New Jersey 99800

Leecraft M fg . Co . American Precision Industries Inc.
91662 Long Island City, New York 97966 Delevan Division
ΕΙεο Corp . Replaced by 11358 East Aurora, New York
Willow Grove, Pennsylvania 95264

Replaced by 98278 98094 99942
91737 Replaced by 49956 Centrelab Semiconductor
Use 71468 95275 Centrelab E lectronics Div. of
Gremar Mfg. Co ., Inc. Vitramon Inc. 98159 Globe-Union Inc.
ΙΤΤ Cannon/Grema r Bridgeport, Connecticut Rubber-Tack, Inc. El Monte, California
Santa Ana, California Garden a, Califo rn ia

95303 Τογο E lectronics
91802 RCACorp . 98278 (R-Ohm Corp.)
Industrial Devices, Inc. Receiving Tube Div. ΜαΙεο Α M icrodot Co ., Inc. Irvine, California
Edgewater, New Jersey Cincinnati, Ohio Connector & Cable Div.

Pasadena, California N ational Connector
91833 95348 M inneapolis, Minnesota
Keystone E lectronics Corp . Gordo's Corp .
New York, New York Bloomfield, New Jersey



AK, Anchorage
H arry Lang 8 Associates
1371 H illcrest Drive #303
Anchorage, AK 99503
(907) 279-5741

AL, Huntsville
John Fluke M fg . Co ., Inc.
3322 Memorial Parkway
Huntsville, AL 35801
(205) 881-6220
(404) 396-3224 (Atlanta)

ΑΖ , Tempe

(203) 633-0777

U.S. SALES OFFICES for all F lu ke products

FL, Orlando
John Fluke Mfg . Co .,lnc.
940 Ν. Fern Creek Ave.
Or land o, FL 32803
(305) 896-4881

HI, Honolulu
EMC Corporation
2979 U alena St .
Honolulu, ΗΙ 96819
(808) 836-1138

IA, Iowa City
John Fluke M fg . Co ., I nc.

MI, Detroit
John Fluke Mfg. Co., Inc.
13955 Farmington Rd .
Livonia, MI 48154
(313) 522-9140

MN, M i nneapolis
John Flu ke Mfg . Co., I nc.
7373 W est 147t h St reet
Suite 196
Apple V alley, MN 55124
(612) 432-9400

MO, St . Louis

John Flu ke Mfg . Co ., Inc., Ρ.Ο. Box C9090, E verett, WA 98206. Phone (206) 342-6300
F l uke (Holland) B.V ., Ρ.Ο. Box 5053, 5004 ΕΒ , Tilburg, The Netherlands. Phone (013) 673973

L it ho in U.S.A . 3/Β1

OH, Dayton
John Fluke M fg. Co., Inc.
4756 Fis hburg Rd .
Dayton, OH 45424
(513) 233-2238

OR, Portland
John Fluke M fg . Co ., Inc.
18360 S.W. Spri ngfield Lane
Aloha, OR 97007
(503) 642-1342

PA, Philadelph ia

John Fluke M fg. Co., Inc.

For more information an F luke products or Sales Offices you may dial (800) 426-0361 toll-free In most of U.S.
From Alaska, Hawaii, or Washington, phone (206) 774-2481 . From other countries phone (206) 774-2398.

FLUΚΕ

John Fluke M fg. Co., Inc.
2125 S. 48th Street
Suite 104
Tempe, AZ 85282

1027 Hollywood Blvd., #309
Iowa City, IA 52240
(319) 354-2811

I L, Chicago

John Fluke M fg. Co ., Inc.
300 Brookes Dr., Suite 100
Hazelwood, MO 63042
(314) 731-3388

1010 West 8t h Ave., Suite Η
King of Prussia, PA 19406
(215) 265-4040
(412) 261-5171 (Pitts bu rgh)

(602) 967-8724 John Fluke Mfg. Co., Inc. NC, Greensboro TX, Austin

(602) 790-9881 (Tucso n) 1400 H ic ks Road John Fluke Mfg. Co ., I nc . John Fluke M fg. Co., Inc.

Rolli ng Meadows, IL 60008 1310 Beaman Place 111 W. Anderson Lane
CA, Los Angeles

(312) 398-0850 Greensboro, NC 27408 Suite 213
John Fluke Mfg . Co ., Inc.

(919) 273-1918 Austin, TX 78752
20902 South Bonita St . IN, Ind ianapolis (512) 478-9901
Ca rson, CA 90746 John Fluke M fg . Co ., Inc. NJ, Paramus (512) 340-2621 (San Anto nio)
(213) 538-3900 or 5610 Crawfordsville Rd . John Fl uke Mfg . Co ., Inc.

Suite 802 Ρ .Ο. Box 930 TX, Dallas
(714) 761-2449

Ind ia napolis, IN 46224 West 75 Century Road John Fluke Mfg . Co., Inc.
CA, Santa Clara (317) 244-2456 Paramus, NJ 07652 14400 M idwayRoad
John Fluke Mfg . Co ., Inc . (201) 262-9550 Dallas, TX 75234
2300 W alsh Ave., B ldg. Κ ΚΑ , Kansas City

NM, Albuquerque (214) 233-9990
Santa Clara, CA 95050 John Fluke Mfg . Co ., Inc.

John Fluke Mfg . Co ., Inc. TX, Houston
(408) 727-0513 4550 W est 109th St .

1108 Alvarado Drive Ν.Ε. John Fluke M fg. Co., Inc.
CA, Tustin

Su ite 130
Shawnee M ission, ΚΑ 66211 Albuquerqu e, NM 87110 1014 W irt Roa d, Suite 270

John Fl ukeMfg . Co ., Inc. (913) 381-9800 (505) 265-8431 Houston, TX 77055
15445 Red Hill Ave., Suite F NY, Rochester (713) 683-7913
Tu stin, CA 92680 ΜΑ , Burli ngton

John Fluke M fg . Co ., I nc. U T, Salt Lake City
(714) 838-8863 John Fluke M fg . Co ., Inc.

4515 Culver Road John Flu ke M fg. Co., Inc.
(714) 226-1254 (San Diego) 25 "Β" St reet

Rochester, NY 14622 782 East 8325 StreetBu rlington MASS
CO, Denver (617) 273-4674 (716) 266-1400 Sandy, UT84070

John Fl ukeMfg . Co ., Inc. OH, Cleveland (801) 566-4864
1980 South Quebec St . #4 M D, Rockville John Flu ke Mfg . Co., Inc. WA, Seattle
Denver, CO 80231 John FlukeM fg . Co ., Inc.

7830 Freeway Circle John Fluke M fg. Co., Inc.
(303) 750-1222 5640 F is hers Lane

Midd lebu rg H eights, OH 44130 975 Industry DriveRockville, MD 20852
CT, H artford (301) 770-1570 (216) 234-4540 Seattle, WA 98188

John Fl ukeMfg . Co ., Inc. (301) 792-7060 (Baltimore) (206) 575-3765
124 Hebron Ave.
Glastonb ury, CT 06033



INTERNATIONAL SALES O FFICES
Argenti na ι
Coasin, S.A.
Vi rrey del Pino 4071
Buenos Ai res, Argenti na
Tel: 525130, TLX: 390122284
Aust ralia ι
Elmeasco Instruments Pty L td .
Ρ.Ο. Box 30, Concord, N .S .W .
Aust ralia 2137
Tel: (2) 736-2888, TLX: 79025887
Elmeasco Instruments Pty Ltd.
Ρ.Ο. Box 107
M t . Waverly, VIC . 3149
Aust ralia
Tel: 233-4044
TLX: 36206 (ELMVIC)
Elmeasco Instruments Pty Ltd.
Professional Suite's B ldg.
Β. Ρ .Ο. Bo x 2360
Bris bane, 4001, Australia
Tel: (07) 229-3161
Elmeasco Inst ruments Pty L td.
Ρ.Ο. Box 1240
G .P.O . Adelaide 5001
Sout h Au stralia

Elmeasco Inst ruments Pty . Ltd.
Ρ.Ο. Βοχ 95, Gosnells
West Aust ralia 6110
Tel: (09) 348-3362
Aust ria ι
Walter Reki rsch
Ele ktronische Gerate GmbH 8 Co .
Vertrie bs-KG., Obachgasse 28
Α-1220 Vienna, Aust ria
Tel: (0222) 23555 TLX: 134759
B elgi um ι
Fluke (Belgi um) S.A./N.V.
6, Rue deGeneve
1140 Brussels, Belgium
Tel: (2) 2164090, TLX: 26312
B olivia ι
Coasin Bolivia S.R.L .
Casilla 7295, La Paz, B olivia
Tel: 40962
Brazil ι
Arotec S.A.
I ndustria e Comercio
Av . Pacaembu 811
01234 Sao Paulo S.P . , Br azil
Tel:(011) 826-2266, TLX: 1122207
Arotec S.A.
Rua Araguari, 1705 s/402
30.000 B elo Horizonte M.G ., B razil
Tel: 335-7735
Arotec S.A .
Av . Rio Branco, 277, Grupo 1309
02000 Rio deJaneiro, R. J., Brazil
Tel: (021) 242-9776
Brunei ι
Rank Ο'Connor's (PTE) Limited
Νο . 8, BK.D
Surfr i Shop House Complex
M ile 1, Jalong Tutong
Bandar Seri Begawan, Brun ei
Tel: 26680
Bulgaria ι
Amtest Associates Ltd .
Ρ .Ο. Box 55
Addlesto ne, Surrey KT151DU
United Kingdom
Tel: Weybridge (932) 52121
TLX: 928855

FLUΚΕ

Canada ι
Allan Crawfo rd Assoc., Ltd.
#14 1935 30th Ave. Ν.Ε.
Calgary, Alberta Τ2Ε 6Ζ5
Tel: (403) 230-1341
Allan Crawfo rd Assoc., Ltd.
3795 W illiam St reet
Burnaby, British Columbia V5C 3Η3
Tel: (604) 294-1326
Allan Crawford Assoc., Ltd.
192 Joseph Zatzman Dr.
Suite 4
Bu rnside Indust rial Park
Dartmouth, Nova Scotia 13313 1 Ν4
Tel: (902) 463-9360
Allan Crawfo rd Assoc., Ltd.
881 Lady Ellen Place
Ottawa, Ontario Κ1Ζ 51-3
Tel: (613) 722-7682
Allan Crawford Assoc., L td.
6503 N ortham D rive
Mississauga, Onta rio L4V 1,15
Tel: (416) 678-1500
Allan Crawford Assoc., L td .
7018 cote d e Liesse
St . Lau rent, Quebec Η4Τ

	

1E7
Tel: (514) 731-8564
Chad ι
Fluke (Holla nd) B .V .
Ρ .Ο. Box 5053, Zevenheuvelenweg 53
5004 ΕΒ Tilburg, Netherla nds
Tel: (013) 673973, TLX: 52237
Chile ι
I ntronica Chile L tda.
Manu el Montt 024 - Of. D
Casilla 16228, Santiago 9, Chile
Tel: 44940
TLX: Νο 40301 Cab. PubL,

Attn: I ntronica Chile
China, People's Repub lic of ι
Fluke Inte rn atio nal Co rpo ration
Ρ .Ο. Box 43210
Moun tlake Terrace, WA 98043
Tel: (206) 774-2398
TLX: 152662 JOHNFLUKE MTLT
Colombia ι
Coasin Ltda.
Ca rrera 13, Νο . 37-37, Of. 401
Αρ . Ae ro 29583
Bogota DE, Colombia
Tel: 232-45-32, TLX: 45787
Cyprus ι
C hr is Radiovision Ltd.
Ρ.Ο . Box 1989, N icosia, Cyprus
Tel: 66121, TLX: 2395
Czechoslova kia ι
Amtest Associates Ltd.
Ρ.Ο. Box 55
Addlestone, Surrey ΚΤ15 1 DU
United Kingdom
Tel : Weybri dge (932) 52121
TLX: 928855
Denmark ι
Tage Olsen Α/S
B alle rup Byvej 222
DK- 2750 Balle rup, Denmark
Tel : (2) 658111, TLX: 35293

Lit ho in U .S .A . 3/81

Ecuador ι
Proteco Coasin Cie., Ltda.
Ed ificio "Jerico"
Ave. 12 de Octubre #2285 γ
Ave. Orellana (Planta Baj a)

Quito, Ecuador
Tel : 529684, TLX: 2865 Protec Ed
Proteco Coasin Cie., Ltda.
Calderon 103Υ Malecon
Casilla #9733
Guayaqu il, Ecuador
Tel : 526093
Egypt and Sudan ι
Lot us Engi neering Organisation
Ρ.Ο. Box 1252
22, Kaft El N il
Cairo, Egypt
Tel : 971617, TLX: 92504
Eire (Republic of Ireland) ι
EURO Electronics
32 Brews H ill
Naven, Coun ty Meath, Ireland
Tel: 46-23577, TLX: 3182
Ethiopia ι

	

,
Fluke (Holland ) B.V .
Ρ.Ο. Box 5053, Zevenheuvele nweg 53
5004 ΕΒ Tilburg, N et herla nds
Tel : (013) 673973, TLX: 52237
Finland ι
Ογ Fi nd i p AB, Teollisuustie 7
02700 Kaun iainen, Fi nland
Puh: (0) 5052255
TLX: 123129
France ι
Μ.Β. Elect ronique S.A .
Rue Fourny 606, Ζ1 Centre
78530 BUC
Β.Ρ. Νο . 31
78530 BUC, France
Tel : (3) 9568131, TLX: 695414
German Democratic Republic ι
Amtest Associates L td.
Ρ.Ο. Box 55
Addlestone, Surrey ΚΤ15 1DU
United Kingdom
Tel: Weybridge (932) 52121
TLX: 928855
German Federal Republic ι
Fluke (Deutschla nd ) GmbH
Max-Hueber St raBe 8
8045 Ismaning, West Germany
Tel: (089) 96251, TLX: 522472
Rapifax : (089) 966718
Fluke (Deutschla nd ) GmbH
Mei neckestraBe 53
4000 Dusseldorf 30, W est Germany
Tel: (0211) 450831, TLX: 8585576
Flu ke (Deutschla nd) GmbH
Oberer Ki rchh aldenweg 135
7000 Stuttgart 1, W est Germany
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Section 8

Schematic Diagrams
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