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WARRANTY

Notwithstanding any provision of any agreement the following warranty is exciusive:

The JOHN FLUKE MFG. CO., INGC., warrants each instrument it manufactures to be free from defects in material and
workmanship under normal use and service for the period of 1-year from date of purchase. This warranty extends only
to the original purchaser. This warranty shall not apply to fuses, disposable batteries {rechargeabie type batteries are
warranted for 90-days), or any product or parts which have been subject to misuse, neglect, accident, or abnormal
conditions of operatiaons.

in the event of failure of a product covered by this warranty, John Fluke Mfg. Co., Inc.. will repair and calibrate an
instrument returned to an authorized Service Facility within 1 year of the original purchase; provided the warrantor's
examination discloses to its satisfaction that the product was defective. The warrantor may, at its optioh feplace the
product in lieu of repair. With regard to any instrument returned within 1 year of the original purchase, said repairs or
replacement will be made without charge. If the failure has been caused by misuse, neglect, accident, or abnormal
conditions of operations, repairs will be hilled at a nominal cost. In such case, an estimate will be submitted before
work is started, if requested.

THE FOREGOING WARRANTY iS5 IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY tMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,
OR ADEQUACY FOR ANY PARTICULAR PURPOSE OR USE. JOHN FLUKE MFG. CO., INC., SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRACT, TORT, OR OTHERWISE.

If any fallure occurs, the following steps shouid be taken:

1. Notify the JOHN FLUKE MFG. CC., INC., or nearest Service facility, giving full details of the difficulty, and
include the model number, type number, and serial number. On receipt of this information, service data, or
shipping instructions will be forwarded 1o you.

2. On receipt of the shipping instructions, forward the instrument, trangportation prepaid. Repairs will be
made at the Service Facility and the instrument returned, transportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of JOHN FLUKE MFG. CO., INC., instruments should be made via United Parcel Service or "Best Way ™
prepaid. The instrument should be shipped in the original packing carton; or if it is not available, use any suitable
container that is rigid and of adequate size. (f a substitute container is used, the instrument should be wrapped inpaper
and surrcunded with at least four inches of excelsior or similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument shoula be thoroughly inspected immediately upon original delivery to purchaser. All material in the
container should be checked against the enclosed packing list. The marnufacturer will not be responsible for shortages
against the packing sheet unless notified immediately. If the instrument is damaged in any way, aclaimshould be filed
with the carrier immediately. {To obtain a quotation to repair shipment damage, contact the nearest Fluke Technical
Center.) Final claim angd negotiations with the carrier must be completed by the customer.

The JOHN FLUKE MFG. CO_, INC, will be happy to answer all applications or use guestions, which will enhance your
use of this instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O. BOX
C9090, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fluks (Holland) BV, P.O. Box
5053, 5004 EB, Tilburg, The Netherlands.

*For European customers, Air Freight prepaid.

John Fluke Mig. Co., Inc., P.O. Box C3090, Everett, Washington 98206

Rev. 6/81

www.valuetronics.com



5200A

Table of Contents

SECTION TITLE PAGE
1 INTRODUCTION AND SPECIFICATIONS . . . . . . . . . . 1-1
1-1. INTRODUCTION . . . . . . . . . . . . . . . 1-1
1-10.  SPECIFICATIONS . . . . . . . . . . . . . . . 1-2
2 OPERATING INSTRUCTIONS . . . . . . . . . . . . . . 2-1
2-1. INTRODUCTION . . . . . . . . . . . . o . . 2-1
2-3. SHIPPING INFORMATION . . . . . . . . . . . . 2-1
2-6. INPUTPOWER . . . . . . . . . . . . . . . . 2-1
2-8. RACK INSTALLATION . . . . . . . . . . . . . 2-1
2-10. OPERATING FEATURES . . . . . . . . . . . . 2-2
2-12. OPERATINGNOTES . . . . . . . . . . . . . . 2.5
2-14, AC Line Connection . . . . . . . . . . . . . 2-5
2-16. Load Connections . . . . . . . . . . . . . . 2-5
2-22. Model 5200A to Model 5205A Connections . . . . . 2-5
2-24. Avxilary Qutputs . . . . . . . . . . . . . . 2-5
2:27. External (Remote} Sensing . . . . . . . . . . . 2-7
2-29. Ground Connections . . . . . . . . . . . . . 2-7
2-31. Guard Connections . . . . . . . - . . . .« . . 27
2.33, External Frequency Input . . . . . . . . . . . 2.7
2-35. Quiput Accuracy . . . . . . . . . . . . . . 2-8
2-43.  LOCAL OPERATION (MANUAL) . . . . . . . . . 29
2-44. Turn-On Proceduyre . . . . . . . . . . . . . . 29
2-46. Amplitude Selection . . . . . . . . . . . . . 29
2-48. Frequency Selection . . . . . . . . . . . . . 2.9
2-50. Voltage Error Measurement . . . . . . . . . . . 2-10
2-52. REMOTEOPERATION . . . . . . . . . . . . . 2-10

i {continued on page ii)

www.valuetronics.com



5200A

TABLE OF CONTENTS, continued

SECTION TITLE
3 THEORY OF OPERATION .
31 INTRODUCTION ;
33. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION ;
3.10. FUNCTIONAL BLOCK DIAGRAM DESCRIPTION .
3-11. Oscillator
3-14. Power Amplifier Assembly
3-18. Attenuator Assembly
3-23, AC/DC Converter Assembly .
3-27. Oscillator Control Assembly .
334, Reference Assembly
3.39. CIRCUIT DESCRIPTION
342, Motherboard PCB Assembly, A2
344, Switch PCB Assembly, A3 ;
3.51. Power Supply Assembly, A5 (ASAl, AS A2 and AS A3)
3-57. Attenuator Assembly, A6 . . e
3-64. Power Amplifier Assembly, A7
372 AC-DC Converter Assembly, A8
378, Oscillator Control Assembly, A9
3-88. Qscillator Assembly, AI1O0 .
3.92. Reference Assembly, Al2
4 MAINTENANCE

4-1. INTRODUCTION
4.3, SERVICE INFORMATION
4-6. GENERAL MAINTENANCE
4.7, Cleaning Instructions
4-9. Fuse Replacement
4.11. Line Voitage Selection
4-13. Lamp Replacement . . .
4-15. Access to the Mainframe PCB Assembhes
4-17. Power Supply Motherboard Removal
4-19. Front Motherboard Removal ..
4-21. Access to the Switch PCB Assembly .
4.23. PERFORMANCE VERIFICATION CHECKS
4-24. Introduction
428, Equipment Set-Up
4-30. Qutput Accuracy Test-Voltage Ranges
4-36. Qutput Accuracy Test-Millivolt Ranges
4-40. Frequency Output Test
443, Distortion Tests .
4-46. Overload Test . ;
448, Load Regulation Verlﬁcatlon Test )
4-50. Line Regulation Test

{continued on page iii)

www.valuetronics.com

PAGE

31

3-1
3-1
33
33

33
3.4
34

3-5

39

39

3-10
3-11
3-12
3-13
314
3-16
3-16

4-1

4-1
4.1
41
4-1
4.1
4.1
4-2
4.2
4.2
4-4

44
4-4
4.5
4.5
4.7
4.9
4.9
4.10
411
411



5200A

TABLE OF CONTENTS, continued

)

SECTION TITLE PAGE

4.52. PhaseLock . . . . . . . . o o . .. 4.11

4-54. Quadrature Qutput Test . . . . . . . . . . . . 412

4-56. Voltage Error Control Test . . . . . . . . . . . 4-12

4-58. CALIBRATIONPROCEDURES . . . . . . . . . . 4-12

4-59, Introduction . . . . . . . . . . . . . . .. 4-12

4.61. Equipment Preparation . . . . . . . . . . . . 4-12

4-63. Power Supply Calibration . . . . . . . . . . . 4-13

4-65. Power Amplifier Bias Calibration. . . . . . . . . . 4-13

467, Special Calibrations . . . e e e e e 413

4-75. Power Amplifier Zero Callbratlon Coe e 417

4-76. Voltage Amplitude and Linearity Cahbratlon e e 4-17

4-83. Millivolt Amplitude Calibration . . . . . . . . . . 418

4-85. Error Contrel Calibeation . . . . . . . . . . . . 419

4.87. TROUBLESHOOTING. . . . . . . . . . . . . . 419

4.88. TroubleshoatingNotes . . . . . . . . . . . . . 4-19

493, Troubleshooting Sequence . . . . . . . . . . . . 4-20

4.95, Motherboard Assembly A2 . . . . . . . . . . . 4.20
5 LISTOF REPLACEABLEPARTS . . . . . . . . . . . . . . 5-1
5-1. INTRODUCTION . . . . . . . . . . .« . . . . 5.2
5-4, HOWTO OBTAINPARTS . . . . . . . . . . . . 52
6 OPTION AND ACCESSORY INFORMATION . . . . . . . . . . 6-1
7 GENERAL INFORMATION . . . . . . . . . . . . . . . . 7-1
8 SCHEMATIC DIAGRAMS . . . . . . . . . . . . . . .. 81

www.valuetronics.com



82004

List of [Hustrations

FIGURE

11,
21,
2.2.
23.
24,
2.5.
2.6,
2.
28.
29,
210.
31,
3.2,
3.3.
3.4,
41.
42.
43,
44,

44A.

4.3,

{continued on page v)

TITLE

Equipment Dimensions .

Input Power Selection Switches, Location and Positions
Front Panel Controls, Indicators and Terminals
Rear Panel Connections

Simple Load Connection (With Internal Sense)
Calibrator Qutput Connectors, Pin Assignment .
External Sense Connections

Guard Connections.

Accuracy versus Qutput Connections .
Accuracy versus Harmonic Content .

Accuracy versus Low Order Odd Harmonic
5200A Simplified Block Diagram

5200A Functional Block Diagram

Logic Signal Notation

AC Sense Signal Processing

PCB Assembly Locations .

Output Accuracy Test Equipment Configuration
Qutput Accuracy Alternate Configuration
Output Accuracy Millivolt Configuration

Low Frequency Distortion Tests

Test Point and Adjustment Locations .

www.valuetronics.com

PAGE

1-2
2:2
22
25
25
2:6
27
27
28
29
29
3.2
37

314
43
46
4.7
48
4-9
4-14



)

FIGURE

46.
47,
5.1.
5-2.
5.3.
5-4.
5.5.
5.6.
601-1
601-2
601-3
601-4
601-5
601.6
6017
601-8
605-1
605-2
8-1.
8.2
8.3.
84.
85.
8-6.
8-7.
8-8.
89.
8-10.

777

LIST OF ILLUSTRATIONS, continued

TITLE

Labeled Adjustment Parts

Phase Lock Calibration Configuration
Dial Assembly View

Front Panel View

Interior View

Readout Module View

Assembled View

PCB Assembly, Motherboard
Location of Address Matrix Card

RCU Mounting Location

Typical Serial Programming Connections .

Typical Address Matrix Card J umpers — Serial Program .

Timing Requirements

Typical Address Matrix Card Jumpers — Parallel Program
RCU Serial Operation, Data Flow Diagram

RCU, Parailel Operation, Data Flow Diagram

IEEE Address Switches .

IEEE Interface Block Diagram
A2 Motherboard PCB Assembly (5200A-1010) .

A3 Switchboard Assembly Component Location (5200A-1011)

A3 Switchboard PCB Assembly (52004-1011)

AS Power Supply Assembly Component Location (5200A-1020) .

AS Power supply Assembly (52004-1020)

A6 Attenuator Assembly Component Location (5200A-1030) .

A6 Attenuator PCB Assembly (2 sheets) $200A-1030)

A7 Power Amplifier Assembly Component Location (5200A-1040) .

A7 Power Amplifier PCB Assembly (S200A-1040}) .

A8 AC-DC Converter Assembly Component Location (5200A-1050) .

v

www.valuetronics.com

PAGE

4.15
4-17
54
5.6
58
5.10
5.11

5-13
601-1

601-2
601.7
601-9
601-10
601-12
601-13
601-15
605-2
605-5
8-3
8.4
8.5
8.6
87
88
89
8-12
813

8-14

5200A

feontinued on page vi)



52004

LIST OF ILLUSTRATIONS, continued

FIGURE TITLE PAGE
8-11. A8 AC-DC Converter PCB Assembly (3 sheets) 5200A-1050) . . . . . . . 8-15
812. A9 Oscillator Control Assembly Component Location (52004-1060) . . . . 820
8-13. A9 Oscillator Control PCB Assembly (3 sheets) (5200A-1060). . . . . . . 821
8-14. Al0Q Oscillator Assembly Component Location (5200A-1070) . . . . . . . 8-26
8-15, Al10 Oscillator PCB Assembiy (4 sheets) (5200A-1070) . . . . . . . . . 8-27
8-16. All Remote Control Unit Assembly Component Location (5200A-1080) . . . 8-34
817, All Remote Control Unit PCB Assemnbly (2 sheets) (5200A-1080) . . . . . 8-35
§-18. Al2 Reference Supply Assembly Component Location (5200A-1090) . . . . 8-38
8-19. Al2 Reference Supply PCB Assembly (2 sheets) 5200A-1090) . . . . . . . 8-39
8-20. Inverter Assembly Component Location (5200A-1081) . . . . . . . . . 842
8-21. Inverter PCB Assembly (5200A-1081) . . . . . . . . . . . . .. 843
8.22. All IEEE Interface (I/F) Assembly Component Location (5200-1686) . . . . 8-44
8-23. All IEEE Interface (I/F) Assembly (2 Sheets) (5200-1086) . . . . . . . 8-45

vi 5/76

www.valuetronics.com



5200A

List of Tables

TABLE

2-1
31
3-2
41

4-3
44
45

4-5A
4-6
4.7
48.
49,
410.
411,
412,
413.
4-14.
4-15.

4186..

4.17.
418,

TITLE

Front Panel Controls, Indicators and Terminals
Attenuator PCB, Signal Path Summary .

Frequency Range Relays

Test Equipment

Test Accessories .

Qutput Voltage Accuracy Test Tolerances

Millivolt Ranges Output Accuracy Test Tolerances .

Frequency Accuracy Test Tolerances .

Low Frequency Distortion Tests

Distortion Test Settings and Tolerances
Load Regulation Test Values and Tolerances
Main Program .

Switchboard Assembly A3 .

Power Supply Assy. AS.

Attenuator Assembly A6

Power Amplifier Assembly A7

AC-DC Converter PCB Assembly, A8
Oscillator Control Assembly A9 .

Oscillator PCB Assembly A10

Reference Assembly Al12 .

Standard Inside The Guard Regulator Voltages (Regulator Subassembly)

Floating Inside the Guard Regulator Voltages (Regulator Subassembly) .

vii

www.valuetronics.com

PAGE

23
3.12
3-16
4.4
45
4.6
4.8
49
49
4-10
411
421
4.23
4-28
4-33
436

449
455
459
463
463

feontinued on page viii}



5200A

LIST OF TABLES, continued

TABLE
4-19.

4-20.
4.21.
4-22,

4.23.
424,
425,
426.
427.
428.
429.
5.1
5.2
53
5.4
5.5
56
5.7

58
5.9
5.10
511
512
513
600-1
601-1
601.2
601-3
6014
601-5

TITLE
Qutside the Guard Regulator Voltages (Power Supply Subassembly) .

Power Supply R6 Replacement Values .

Attenuator Qutput and Sense Signal Paths - Operate Mode .

Power Amp and Attenuator Qutput and Substitute Sense Signal Paths—Standby

Mode C e e ;
Attenuator Mode & Voltage Range Logic Inputs and Qutputs .

Attenuator Frequency, Range Logic

AC.DC Converter Buffer Amplifier Test Points .
Oscillator Control Assembly Test Points .
Oscillator Control Assembly HI-Freq. Roll off Compensator Checks .
Oscillator Control Frequency Range Test Points
Oscillator Assembly Frequency Magnitude Switch Logic
Final Assembly

Motherboard, PCB Assembly, A2

Switch PCB Assembly, A3 .

Power Supply Mother PCB Assembly, AS .
Power Supply PCB Subassembly, A5Al
Regulator PCB Subassembly, ASA2

Transformer PCB Subassembly, ASA3
Attenuator PCB Assembly, A6

Power Amplifier, PCB Assembly, A7

AC-DC Converter PCB Assembly, A8 .
Oscillator Control PCB Assembly, A9 .
Oscillator PCB Assembly, A10

Reference PCB Assembly, Ai2

5200A Accessories

Card-Edge Connector Pin Assignments .
Frequency Range Coding .

Amptitude Range Coding .

Typical Byte Assignment for Serial Programming

—01 Remote Coﬁtrol Assembly .

viii

www.valuetronics.com

PAGE
4-63

4.63
464

464
465

4-65
4-66
4-66
4-66
467

559
600-1
601-3
601-6
601-6
601-8
601-16

{continued on page ix)



LIST OF TABLES, continued

TABLE

602-1
603-1
605-1
605-2
605-3
6054
605-3
605-6
605-7
605-8

HiL

TITLE

50-400 Hz Option (—02) Parts List .

RCU Input Signal Inverter Option (—03), Parts List
Aliowable Listen and Talk Addresses

Programming Instructions .

Interrupt Codes

Voltage and Frequency Instructions

Serial Poll Status Byte .

Status Message, Serial Pol Disabled .
Troubleshooting .

IEEE-488 Interface Option —05 .

www.valuetronics.com

FAGE

602-1
603-2
605-2
603-3
605-3
605-3
605-4
605-4
605-7
605-11

5200A



www.valuetronics.com



5200A

Section 1

Introduction & Specifications

1-1.  INTRODUCTION

12 The Model 52004 is a guarded, precision AC
Calibrator designed for use in calibration laboratories and
in manufacturing environments. The Calibrator provides
accurate ac voltages from 100 uV to 120V rms, at currents
up to 50 mA, and at frequenceis from 10 Hz to 1.2 MHz.

1-3. The amplitude of the output voltage is controlled
by a range selector switch and six decade switches. Any of
seven amplitude ranges (ImV, 10 mV, 100 mV, 1V, 10V,
100V, and 1000V) may be selected. (The 1000V range is
used only in conjunction with a companion unit, the Model
5205A Precision Power Amplifier). The decade switches
can then be set for any value from 10 to 120 percent of
the selected range (each range has a 20 percent overrange
capability). Six-digit resolution within the selected range
provides steps as small as 1 nV in the 1 mV range through
100 uV in the 100V range (and 1 mV steps in the 1000V
range). The amplitude can be offset up to either +0.3 per-
cent or +3 percent (selectable) by means of a voltage error
measurement feature. This feature provides direct indica-
tions of percentage error during calibration of voltmeters.

14. The frequency of the output voltage is similarly
controlled by a range selector switch and four decade
switches. Any of 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 any value from 10 to 120
percent of the selected range. Four-digit resolution within
the selected range provides steps as small as 0.01 Hz in the
100 Hz range through 100 Hz in the ! MHz range. If de-
sired, the frequency can be phase-locked to an external
reference source connected by coaxiat cable to a BNC
connector on the rear panel. The accuracy of the phase-
lock feature is +1 degree (nominal).

www.valuetronics.com

1.5, The selected output of the 5200A is available at
output connectors located on both the front and the rear
panels. The front panel connectors are banana-type jacks
and are provided for high and low output lines, high and
low sense input lines, guard, and ground. The rear panel
connectors are a pair of pch card-edge connectors accessed
through openings in the panel. One of the connectors pro-
vides interconnection to the Model 5205A Precision Power
Amplifier (when used), and the other provides the selected
calibrator output (except ground) to any other external
equipment requiring it,

1-6. In addition to the regular calibrator outputs, a
quadrature output and a counter output are available at
BNC connectors on the rear panel. The quadrature ontput
leads the regular output in phase by 90 degrees. The ampli-
tude of the quadrature output is proportional to the setting
of the amplitude controf decade switches. Regardless of the
range selected, the mms amplitude of this output will be any-
where from 1V, at minimum setting, to 12V, at maximum
setting. At full-range (100 percent) setting, the amplitude
will be 10V 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 in width according to
the selected frequency range.

1-7. Qutput overload protection is provided to limit
output current. When an output overload occurs, the cali-
brater automaiically enters the limit mode. When the nor-
mal load is restored, the calibrator automatically reverts to
the operate mode.

1-8. All operating functions, except primary power
switching and voltage error measurement, can be remotely
programmed upon installation of the Remote Control Unit
peb assembly {(—02 option). Programming requirements are

11
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TTL compatible, or contact closures to ground. Connec-
tion of the programming control lines to the Remote Con-
trol Unit is by means of a card-edge connector accessed
through an opening in the rear panel of the 5200A.

1.9, The 5200A may be bench or 19 inch rack mount-

ed. (The overall dimensions of the unit are shown in Figure
1.1.) Input power requirements are 100, 115, 200, or 230V
ac 10 percent, 50 to 60 Hz, 150VA. A 50-t0400 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 lines.

- 17.0" . o
 \
FRONT 70"
4
20.7%" Pl 1,75 elf—
StDE
] ||

Figure 1-1.
1-10. SPECIFICATIONS

VOLTAGE RANGES
1 mV, 10 mVY, 100 mV, 1V, 10V, 100V
{1000V with 5206A Power Amplifier)

Overrange
20% on all ranges {120V maximum)
{1100V with 5205A Power Amplifier)

Range Limits
10% tc 120% (100 uV and above}

Rasolution
0.0001% of Range {1 nV on 1-mV range}

1-2
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ECUIPMENT DIMENSIONS

FREQUENCY RANGES
100 Hz, 1 kHz, 10 kHz, 100 kHz, 1 MHz

Qverrange
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 (1MHz Range)

5/76



ACCURACY
{for 90 days, 23 +5°C, after
) 1-hour warmup.}

Amplitude
10 Hz to 30 Hz

— |+

. 10, 100 volt ranges.

{0.1% of setting +10 uV
1, 10, 100 millivolt ranges.

30 Hz to 20 kHz

H

+ {0.02% of setting +0.002% of range}

1, 10, 100 volt ranges.

{0.02% of setting +10 uV)
1. 10, 100 millivolt ranges.

20 kHz to 100 kHz

+

+ {0.056% of setting +0.005% of range)

1, 10, 100 volt ranges

+ {0.05% of setting +20 uV
1, 10, 100 millivolt ranges.

0.1 MHzto 1 MHz

+ (0.33% of setting +0.03% of range}

1, 10, 100 volt ranges.

+ (0.33% of setting +30 uV}
1, 10, 100 millivolt ranges.
Frequency

100-Hz to 100-kHz Ranges +{1% of setting
+(.1% of range}

1-MHz Range +1{3% of setting
+0.3% of range}

SHORT TERM AMPLITUDE STABILITY
1-mV 1o 100V Ranges:

The change in rms value will be less than
(0.007% of setting + 0.0003% of range)
p-p for the 1 kHz thru 1 MHz ranges and
(0.007% of setting + 0.004% of range)
p-p for the 100 Hz range over a ten

minute interval.

LONG TERM AMPLITUDE STABILITY
{At Constant Line, Load and Temperature}

+0.005% of setting for 24 hours
+0.01% of setting for 6 months

FREQUENCY STABILITY
+0.06% for 24 hours
+0.1% for 6 months

I NOTE: on 1mV range, at outbut frequencies above
100 kidz, specifications apply for measuring instru-
ments with bandwidths less than 2 MHz.

www.valuetronics.com

(0.1% of sexting +0.005% of range)

5200A

AMPLITUDE LIMITS WITH TEMPERATURE
{0° to 18°C and 28°C to 50°C}

Add +(0.025 x accuracy) per °C to stated accuracy limits

FREQUENCY LIMITS WITH TEMPERATURE
{0° to 18°C and 28°C 1o 50°C)

Add +{0.025 of setting} per °C to stated accuracy limits

MAXIMUM QUTPUT CURRENT (For Rated Accuracy)
80 mA rms from 10% to 120% of range

NOTE: Min, Load impedance for specified accuracy:

1-, 10-, 100-mV Ranges . . 6k
1V Range . . . . . . . 508 above
.1 MHz

CURRENT LIMIT
The output is protected against overloads and short

circuits by a current limiter.* Upon removal of the over-
load, the output will recover automaticatly.

*WOTE:  See MAX. INDUCTIVE LOAD.
MAXIMUM CAPACITIVE LOAD

1000 pF

MAXIMUM INDUCTIVE LOAD

Maximum inductive current allowed is shown below.

g

[+-]
[ar)

8

Y
[=]

8

MAX. INDUCTIVE CURRENT
1% OF TOTAL LOAD CURRENT)

FREQUENCY (Hz}

The above limit dogs not restrict the use of precision induc-
tive dividers that have a maximum voltage limit of (0.35 x
frequency) or higher.

1-3



5200A

MAXIMUM OUTPUT VOLTAGE

120V rms, up to 83.33 kHz. Beyond that, maximurmn out-
put voltage decreases as frequency increases. At highest
frequency (1.2 MHz), maximum output voltage is 8.33V
rms. Maximum volt-hertz product is 1.0 x 107 or 1.0 x
107 x {Voltage Range/10), whichever is less (See graph
below}.

8333 kM

— 120Y

VOLTS AMS
5

FREQUENCY [Hz)

RESPONSE TIME

For any programmed amplitude, the output voitage and fre-
quency will settle to within 0.01% of change as follows:

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

The output will recover from short circuits and overtoad
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 DISTORTION AND LINE RELATED
NOISE

(Bandwidth 10 Hz to 10 MHz} Effects of broadband noise
included in accuracy specification for both RMS and average
responding instruments.

10 Hz to 100 kHz. 0.04% of setting +10 puV rms *¢

100 kHz to 500 kHz . 0.3% of setting +30 4V rms

500 kHz to 1 MHz 1% of setting +30 ¢V rms

*For output currents exceeding 15 mA, see below:
1The specification on the 1-Volt range between 10 Hz and

15 Hz is 0.08% of setting + 10uV rms.
20 kHz to 100 kHz

o () )]

V = volts, F=kHz, | =mA

1-4
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LOAD REGULATION (EXT. SENSE MODE)

0.006% of selected range, no load to full load, up to 10 kHz,
Beyond that, regulation is a function of both range and fre-
quency selected (See following graph).

z OSp — e—— - ——

o 100V RANGE

; \

1V & 10V RANGES |

< oo G-

2 os e - . _i™= !

3 0.0 1

¥ |

= I

a 0V —

< 9.005 1

o W | 1

- T T ] T T
10 100 1K 1ok 100k M

FREQUENCY (Hz)

NOTE: Output impedance on the 1-mV through 1000mV
ranges in less than 1.5 in series with 1.5 pH.

LINE REGULATION
+0.001% of setting for a 10% change in line voltage.

EXTERNAL FREQUENCY PHASE LOCK INPUT

The oscillator of the 5200A has the capability of being
phased Iock';ed to an external signal, Phase lock accuracy is
+3° below 30 Hz, and +{1° + 0.05° per kHz) over a +2%
band around the center frequency, (BNC connector on rear
panel}. Inputis 1 volt to 10 volts rms (useable down to

100mV rms).
QUADRATURE OUTPUT

{Minimum Load Z = 3 k£2)

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° + 0.03° per kHz}, 40 Hz to 1.2 MHz.
90” + 3°, 10 Hz to 40 Hz

COUNTER OUTPUT

Auxiliary frequency counter output {BNC Connector) on
rear panel; 3V pulse, short circuit protected.



EXTERNAL SENSE

A two powition switch is provided to contral Internal or
External Sensing on the 1V, 10V, and 100V ranges. When
in Remote Sense (1, 10 and 100V ranges} and the sense
leads are accidently disconnectad, 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% with 0.01% resolution

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

OUTPUT TERMINALS

High, Low, High Sense, Low Sense, Guard, and Greund ter-
minals on front and rear panels. Front panel terminals are
five-way binding post. Rear panel terminals are pins of a
pcb card-edge connector, with mating connector supplied
{P/N 337675).

LOCAL/REMOTE OPERATION

Two-position CONTROL switch, interlacked with the op-
tional remote programming function. In the LOCAL pos-
ition, atl control is implemented from the front panel switches.
in the REM position, contraol is obtained via the programm-
ing lines through a rear pane! connector. When the REMOTE
function is called on the pragramming line, the 52004 will
be locked in the Remote condition (regardless of the posi-
tion of the CONTROL switch}, disabling the error measure-
ment contral and ail other front panel controls except the
POWER switch. When the LOCAL function is called an

the programming line, the 5200A may be operated in either
the Local or the Remote condition, at the operator’s dis-
cretion,

SAFETY FEATURES

When the ac power is turned on, the Instrument is automatic-
ally set to the 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 1V thru 100V ranges. The 1 mV thru 100 mV
ranges are not affected.

CALIBRATION REQUIREMENTS

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

www.valuetronics.com
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plished through the use of a thermal transfer standard and a
precision de source, such as the Fluke Models 540B and
332D. The accuracy on the 1-, 10-, and 100 mV ranges de-
pends on precision inductive dividers which are tested at
the factory with special verification equipment, and do not
require pericdic 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-t0-400-Hz Option available, 150 VA,

Maximum Isolation Voltages

500V dc or peak ac, “Guard” to ‘Chassis”
100V dc or peak ac, *'L.o” to ""Guard”

Dimensions
77 (178 mm} x 17" (432 mm) x 21.75” {533 mm}

Weight
53 pounds {24 kg}

ENVIRONMENTAL

Cooling

Farced air cooled. Air intake through re-useable filter an
rear panel. Air 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

168G, 11-ms half-sine wave

Vibration

311G, 10 Hz to 55 Hz

Altitude

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

Protection Class 1 (relates solely to insulation and
grounding properties further defined in IEC 348.}

1-6/1-6
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) static awareness

A Message From
John Fluke Mfg. Co., Inc.

Some semiconductors and custom (C's can be
|/ damaged by electrostatic discharge during
handling. This notice explains how you can
@\ minimize the chances of destroying such devices
ol [ID \ by: |
’ 1. Knowing that there is a problem.
<I>I 2. Learning the guidelines for handling them.
3. Using the procedures, and packaging and

e —— bench techniques that are recommended.

The Static Sensitive (S.5.) devices are identifiedin the Fluke technical manual parts list with the symbol

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

f

|

f “.»Il!l!lllw

3. DISCHARGE PERSONAL STATIC
BEFORE HANDLING DEVICES

1. MINIMIZE HANDLING

@@
\. gf j

2. KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE. 4. HANDLE $.8. DEVICES BY THE BODY

Page 1 of 2
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;
[ =

5. USE ANTI-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT

6. DO NOT SLIDE S.8. DEVICES OVER
ANY SURFACE

=

_/

7. AVOID PLASTIC, VINYL AND STYROFOAM®

IN WORK AREA

PORTIONS REPRINTED
WITH PERMISSION FROM TEKTRONIX, INC.
AND GENERAL DYNAMICS, POMONA DiV.

€ Dow Chemical

Page 2 of 2
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9.

10.

1.

WHEN REMOVING PLUG-IN ASSEMBLIES,
HANDLE ONLY BY NON-CONDUCTIVE
EDGES AND NEVER TOUCH OPEN EDGE
CONNECTOR EXCEPT AT STATIC-FREE
WORK STATION. PLACING SHORTING
STRIPS ON EDGE CONNECTOR USUALLY
PROVIDES COMPLETE PROTECTION TO
INSTALLED SS DEVICES.

\.

HANDLE S.5. DEVICES ONLY AT A
STATIC-FREE WORK STATION

ONLY ANTI-STATIC TYPE SOLDER-
SUCKERS SHOULD BE USED.

ONLY GROUNDED TIP SOLDERING
IRONS SHCULD BE USED.

Anti-static bags, for storing S.S. devices or pcbs
with these devices on them, can be ordered from the
John Fluke Mfg. Co., Inc.. Seesection Sinany Fluke
technical manual for ordering instructions. Use the
following part numbers when ordering these special

bags. -
John Fluke Part No.  Description
680892 5" x 8" Bag
680934 8" x 10" Bag
680942 8" x 12" Bag
680983 12" x 16" Bag
681023 18" x 18" Bag
Pink Poly Sheet Wrist Strap
30" x 80" x 60 Mil P/N TL6-60
P/N RC-AS-1200 $7.00

$20.00

JO089C-07UB412/SE EN Litho in U.S.A.
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Section 2

Operating Instructions

2-1. INTRODUCTION

2-2. This section contains information regarding install-
ation and operation of the Model 5200A AC Calibrator. It

is recommended that the contents of this section be read and
understood before any atiempt is made to operate the cal-
ibrator. Should any difficulties arise during operation, please
contact your nearest John Fluke Sales Representative or the
John Fluke Mfg. Co., Inc., P.O. Box 43210, Mountlake
Terrace, WA 98043; telephone (206) 774-2211. A list of
Sales Representatives is located in Section 7 of this manual,

2.3, SHIPPING INFORMATION

24, The Model 52004 is packaged and shipped in a
foam-packed container. Upon receipt of the equipment, a
thorough inspection should be made to reveal any possible
shipping damage. Special instructions for inspection and
claims are included in the shipping carton.

2.5. If reshipment of the equipment is necessary, the
eriginal container should be used. If the original container
is not available, a new container can be obtained from the
John Fluke Mfg. Co., Inc. Please reference the equipment
model nurnber when requesting a new shipping container.

26. INPUT POWER

2.7. The 5200A can be operated from 2 100,a 115,a
200 or a 230V ac, 50 to 60 Hz, power line. (Installation of
the —02 option permits operation from a 400 Hz power

7178
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line.) Before connecting the equipment to primary power,
check and, if necessary, set the input power selection switch-
es as follows:

a, Remove the top dust cover.

b. Remove the inner cover located in the right
section (as viewed from the top front).

c. Locate the input power selection switches shown
in Figure 2-1.

d. Set the two slide switches to accomodate the local
line voltage. The different switch position com-
binations are printed on the printed circuit board.

€. Replace the inner and top dust covers.

f. Irstall the proper fuse (i.e. 1%A slo-ble for 100
and 115 vac, and %A slo-blo for 200 Vac line
voltage) in the rear panel fuse holder.

2-8. RACK INSTALLATION

2:9. The 5200A is designed for bench-top use or for in-
stallation in a standard 19 inch equipment rack using the op-
ticnal Accessory Rack Mounting Kit (part number M07-205-
600). Accessory chassis slides (part number M00-208-610)
can also be installed to better facilitate access to the rack-
instailed equipment. Information regarding installation of
the mounting accessories is given in Section 6, Rack Tnstal-
lation subsection. '

21



5200A

|

I

(TOP VIEW}

|} 52
/PONER /[

TRANSFORMER

FROMNT

]

100V

116V

200V

230V

s1 s2 51 s2
O O ] O
3} || 23 O || iC3
O i ]
1 O O O
NOTE:  THE ABOVE DIAGRAM APPEARS ON

THE TRANSFORMER PCB JUST TO
THE LEFT OF THE SWITCHES.

Figure 2-1. INPUT POWER SELECTION SWITCHES, LOCATION AND POSITIONS.

2-10. OPERATING FEATURES

are shown in Figure 2-2. The items shown are listed in
numerical order in Table 2-1, together with the name and

2-1t.  The front panel controls, indicators and terminals function of each.
2
17 16 15 13 12 11 0 9
Figure 2-2. FRONT PANEL CONTROLS, INDICATORS AND TERMINALS
2-2
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Table 2-1. FRONT PANEL CONTROLS, INDICATORS AND TERMINALS.
” FIG. &
INDEX NAME FUNCTION
NO.
2-2,
1 VOLTAGE Selection Select desired calibrator output voltage {within range selected by VOLTAGE
Switches RANGE switch). Position of each switch is displayed in window above
switch: windows form a readout that displays selected voltage., Leftmost
switch has 11 positions (.1 thru 1.1 range} to provide 20% overrange; rest of
switches have 10 positions {0 thru 9).
2 FREQUENCY Selection Select desired calibrator output frequency {within range selected by FRE-
Switches QUENCY RANGE switch]. Operation of switches in same as VOLTAGE
selection switches {direct readout of selected freguency, 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 jocation

Switch in FREQUENCY readout. Also controls prefix for unit of measurement
. {window to left of “Hz" will be blank or have either ’/K” or “M" for a
! prefix, depending upon range selected}.
5 VOLTAGE ERROR —% Enables voltage error measurement feature and selects multiptier for VER-
Switch NIER scale indication. When in X1 position, indication is read directly;
when in X.1 position, indication must be multiplied by 0.1 {divided by
10).
NOTE: If the switch is left in the error position the ervor selected by the
switch and dial positions are automatically entered on all outputs.
6 VERNIER Scale Indicates voltage error of instrument under test in percent of selected cali-
brator output, when voltage error measurement feature is enabled and instru-
ment under test is brought to proper indicatien by VERNIER + control.
Highest graduations are +3.0, subject to selected multipiier.
7 VERNIER + Control Adijusts output of calibrator up to +3% when voltage error measurement
feature is enabled, bringing instrument under test to proper indication, in
order 10 determine amount of voltage error.
8 SENSE HI, SENSE LO Provide front panel connection to sense inputs for external sensing {1V,
Terminals 10V and 100V ranges only),

9. OUTPUT HI, QOUTPUT Provide front panel cennection to calibrator output.
LO terminals

10 {Ground) Terminal Provides front panel connection to chassis, and to earth ground when power
= cord is properly connected. Refer to paragraph 2-30.

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.

www.valuetronics.com
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Table 2-1. FRONT PANEL CONTROLS, INDICATORS AND TERMINALS (Contd.)

FIG. &
INDEX NAME FUNCTION
NO.
2.2,
12 OVERLCAD Lights to indicate overioaded calibrator output, and remains lit until over-
Indicator load condition is removed.
13 SENSE Switch and Selects desired sensing mode:
Indicators

INT . . . . . . Enables internal sensing mode {local sens-
ing); sensing takes place at the output of
Attenuator Assembly, AG.

EXT . . . . . . Enables external sensing mode (remote
sensing}; sensing takes place at load, when
sensing leads are connected between load
and SENSE terminals. (Can only be
selected on V ranges; on mV ranges, in-
ternal sensing is automatically selected.)

Indicater for selected sensing mode lights.

14 PHASE LOCK Switch Switches phase lock feature on and off. When in ON position, causes
and Indicator oscillator to phase-lock to external reference signal applied to appropriate
rear panel BNC connector. Refer also to paragraph 2-34. Indicator lights

when phase jock is switched on.

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

15 CONTROL Switch Selects desired calibrator control mode:
and Indicators REM . . . . . . Places calibrator in remote control mode
by enabling remote interface {Option
—01) and inhibiting front panel controls,
except for POWER switch.

LOCAL . . ., . . Places calibrator in local control mode by
enabling front panel controls.

Indicator for selected control mode iights.

16 MODE Switch and Selects the desired calibrator operating mode:
Indicators . .

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

OPER . . . . . Placescalibrator in normal operating made,

If the 1000V range is selected but a 5205A
is not connected the mode switch will not
go into operate.
Indicator for selected operating mode lights.
NOTE!
The calibrator automatically reverts to standby after a
30 second warm-up delay when power is initiglly applied.
17 POWER Switch and Switches calibrator on and off. Indicator lights when power is switched on.
Indicator
2-4 5/76
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2.12. OPERATING NOTES

2.13.  The following paragraphs describe various condi-
tions which should be considered before operating the 5200A.

2-14. AC Line Connection

2-15.  The input power cord plug is a three-prong
polarized connector which permits connection to any of
the power line voltages described in paragraph 2-6. Ensure
that the round pin is connected to a high quality earth
ground, The 52004 is energized by means of the front pan-
el POWER switch.

2-16. Load Connections

2-17.  Connection of the load (i.e. the voltmeter or other
device or system using the calibrator output}) to the 5200A
may be made at the front panel, or at either of two rear pan-
el connectors. The front panel connectors are shown in
Figure 2-2; the rear panel connectors are shown in Figure 2-3.

JH,ATTENUATOR 1861
OUTPUT CONNECTOR
ITO EXTEANAL ECLNPMENT}

JEa,
/PHASE LOCK
INPUT

/
¥
oo
. IS5,
FAN ASSEMBLY O"/ 33¢ES$TURE
.~ J6B,
COUNTER
[:l O/ ouTPUT
A \\
; Jat

J32, ATTENUATOR (a6t
RCU (A1) CONNECTOR

PART QF OFTION —01

OUTPUT CONNECTOR
{TO 52064 ONLY]

Figure 2-3. REAR PANEL CONNECTORS
2-18.  FRONT PANEL
2-19.  Front panel terminals permit connection of the

load in several different configurations as shown in Figures
24, 2-6 and 2.7. Figure 2-4 shows a simple load connection
with neither sensing or guarding (from common mode volt-
ages). Sense connections are described in paragraph 2-27
and guard connections are described in paragraph 2-31,
2-20.  REAR PANEL

2-21. A pair of printed circuit board edge connectors is
accessible through openings in the rear panel when the cover
plates are removed. The lower connector (shown in Figure
2-3) provides connection to the companion Mode] 5205A
Precision Power Amplifier as described in paragraph 2-22,

www.valuetronics.com
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LOAD
O
NOTE:  [SENGE[SWITCH IN THENTIPOSITION.

Figure 2-4.  SIMPLE LOAD CONNECTION

(WITH INTERNAL SENSE).

while the upper connector provides the calibrator output to
any other external equipment by means of a user-supplied
cable and a 5200A-4023 *(A6A1) connector assembly. The
pin assignments of the printed circuit board output connector
are shown in Figure 2-5 and should be referenced when con-
structing the interconnecting cable. If the guard feature is

to be used, the interconnecting ¢able must be shielded.

Refer also to the guard connection information contained

in paragraph 2-31, and the sense connection information
contained in paragraph 2-27.

*P/N 346577 (See AGAL Parts Listing).

2-22. Model 5200A to Power Amplifier
(5205A/5215A Connections)

2-23.  The 5200A AC Calibrator output can be extended
past its normal maximum [20V ac output by connecting

it to either of the Fluke precision amplifiers available.
Either the Model 5205A or Model 5213A can be connected
to the 5200A with the cable (Fluke Part Number 341560)
provided with the power amplifier. The cable mates to 132,
on the 52004 (see Figure 3-2) and the 25-pin connector on
the rear panel of the power amplifier marked 5200A.

2-24. Auxiliary Outputs

2.25.  The 5200A is equipped with a pair of auxiliary
outputs which appear at BNC connectors on the rear panel as
shown in Figure 2-3. The upper connector provides a sig-

nal which leads the fundamental (main} output by 90 de-
grees and which has an amplitude proportional to that of

the selected fundamental output. This output (quadrature)
has a maximum amplitude of 1OV rms, +10% when the
VOLTAGE decade switches are set to 100 percent of any
selected amplitude range, and is reduced proportionally to
1V at the 10 percent setting.

2.26. A second auxiliary output provides a 3 volt pulse
signal for application to an external frequency counter. The
counter output is shert-circuit protected and appears at a
BNC connector shown in Figure 2-3.

25
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J31, TO EXTERNAL — ¥

] 29

EQUIPMENT
1 FAN
- ASSEMBLY
1 29
J32, 70 5205A/
ONLY
i
REAR PANEL
731 132
PIN NO. FUNCTION PIN NO. FUNCTION
) GUARD CONNECTION 1 5206A STANDBY STATUS
19 SENSE INPUT—LOW : 205 SN T O
22 CALIBRATOR OUTPUT—LOW
27 SENSE INPUT—HIGH 7 6V SUPPLY
29 CALIBRATOR OUTPUT-HIGH " 5205A OPERATE COMMAND
15 5206A OVERLOAD TRIP
21 GUARD CONNECTION
23 5205A SENSE--HIGH
26 5205A INPUT—HIGH
27 62054 INPUT—LOW
29 5205A SENSE—LOW

26

Figure 2-5.
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2-27. External {Remote) Sensing

2-28.  When a load is connected to the calibrator output,
and when the IR drop across the output leads is significant,
the rated accuracy of the calibrator is available at the load if
external sensing is used. High and low sense terminals and
connectors are provided for this purpose, on the front panel
output and on both of the rear panel outputs, and may be
used when operating in the 1V, 10V and 100V ranges only,
(Internal sensing is automatically selected on all three mV
ranges, regardless of the position of the SENSE switch.)
Polarities must be matched with the output terminals.
Figure 2-6 shows a typical calibrator output connection using
the external sense feature, but not the guard feature.

CAUTION!

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

2-29. Ground Connections

2-30. A ground terminal is provided at the front panel
output. The ground terminal is connected directly to the-
equipment chassis and to earth ground via the power cord.
Note that no connection to chassis is provided at the two
rear panel Attenuator output connectors.

2-31. Guard Connections

QUTPUT

o
[
o

SENSE LOAD

AAM
W y——

O—
Lo
o

QUTPUT

ome
L] ©Owmc

Figure 2-6. EXTERNAL SENSE CONNECTIONS
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2-32.  The calibrator is equipped with a guard 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. A typical connection of a load to the calibrator

LGAD

Figure 2-7. GUARD CONNECTIONS

output using the guard and remote sense features is shown
in Figure 2-7.

2-33. External Frequency Input

2-34.  The output frequency of the 5200A can be phase-
locked to an external reference input signal if they are with-
in +2% of each other. The exiernal reference signal should
be between 1V and 10V rms, sine wave or square wave. Con-
nection of the external reference signal is made to the cali-
brator by means of the BNC connector shown in Figure 2-3.

NOTE!

If the PHASE LOCK switch is ON and no phase
reference signal is present, the output frequency
will be at the lower end of the search pattern.
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2-35. OQutput Accuracy

2-36.  Following are some guidelines and comments that
should help the operator to achieve the best possible calibra-
tion results when using the 5200A.

2-37.  ACCURACY VERSUS OUTPUT CONNECTIONS

2-38.  The mV output ranges of the 5200A are derived
through precision step-down transformers from the 1V range,
where internal sensing at the input to the transformers is em-
ployed to ensure accuracy. These low-level outputs are float-
ing, with provision for guarding them from low-frequency
(power line, primarily) ground leop currents. Because of the
extremely low level of the mV outputs, and the fact that
external sense cannot be used, it is necessary to exercise
care when calibrating mV measuring instruments. Many of
these instruments 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 finite output impedance in the mV
ranges (< 1.5€2 in series with 1.5 uH), the 5200A accuracy is
specified for load impedances greater than 6 k2. A typical
millivoltmeter has an input resistance of 1 M£2, in parallel
with about 30 pF . Below 100 kHz, up to 3 feet of coax
cable (RG-58) will not cause significant error. When opera-
ting on the 1 MHz range, at specifically 1 MHz, the 30 pF

of the millivoltmeter input alone represents 5-k§ reactance.
Therefore, the length and type of connecting cable may sig-
nificantly affect accuracy at the higher frequencies.

2-41.  The 5200A amplitude accuracy statement refers in
all instances to the rms value of the output which is, ideally
a pure sine wave, The distortion and noise specifications
characterize the contaminants to the sine wave output in
the frequency band from 10 Hz to 10 MHz. Within this
band, the calibration of an rms-sensing meter is straightfor-
ward, and the output accuracy statement may be taken at
face value since it refers to the rms value. The mV outputs
of the 5200A, operating in the 1-MHz range, contain some
low energy noise with Fourier components above 10 MHz,
These are created by transients occuring for a very small
fraction of the period of the output waveform. Assuming
that these sources represent a 1 percent contribution (on a
continuous-gine-wave basis), it is apparent that the rms
output is affected less than 0,005%. (See Figure 2-9).

2-42.  Calibrating an average-responding, rms-indicating
meter in the presence of these low-¢nergy components
presents no problem since they have such a 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, since even har-
monics are ignored by an average detector for the levels

to be discussed. Odd harmonics can cause reading errors
on average detecting instruments which are proportional

to (1/Harmonic No.) X rms value (Harmonic). (See Harmon-
ic 3 Figure 2-10 for multiplier.) Harmonics through the
9th are included in the distortion and noise specification
passband of 10 MHz for 5200A outputs up to ! MHz. Effects
of the 11th and higher order elements (which are excluded
from the specification) are attenuated by more than 90 per-
cent of their respective rms values. Finally, since the tran-
sients appearing in the 5200A mV output occur near the

2-40. ACCURACY VERSUS DISTORTION AND sine wave zero crossing, they will have no effect on peak-
NOISE. detecting instruments.
SHIELDED, TWISTED-PAIR,
5200A LOW-CAPACITANGE CABLE mV MEASURING
AN PN INSTRUMENT
i O——t O+
OUTPUT ! f |
o O—f——— f i /Q -
\
GUARD O_J € :
P }
|
NOTE: {fF THIS COMMON-MODE SOURCE (*) IS TOO @ *
GREAT, iT MAY BE NECESSARY TO ISOLATE
THE LINE POWER INPUT OF THE MEASURING _L
INSTRUMENT. =
Figure 2-8. ACCURACY VERSUS QUTPUT CONNECTIONS
2-8
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Figure 2-9. ACCURACY VERSUS HARMONIC CONTENT

M x RMS AMPLITUDE OF
¥ 14 SELECTED ODD HARMONIC
=MAX. VOLTAGE ERROR
IN AVG. VAL.

EVEN HARONICS ARE
AVERAGED TO ZERO IN
AN AVERAGE DETECTING
CONVERTER.

SO0 o T i o e

13 5 7 9 1 13 15 17 19
HARMONIC NO.

X051

MULTIPLIER (M)

Figure 2-10. ACCURACY VERSUS
LOW-ORDER ODD HARONICS

LOCAL OPERATION {(MANUAL}
NOTE!

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

243.

2-44. Turn-On Procedure

2.45.  Use of the following procedure is suggested for
initial turn-on of the equipment, and for familiarization with
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the controls and indicators. With reference to the previous
paragraphs, turn-on the 52004 as follows:

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

b. Connect the calibrator to ac power,

c. Make all necessary load and sense connections.

d. Set the CONTROL switch to LOCAL.

€. Set the PHASE LOCK and SENSE switches as
required.

f. Set the POWER switch to ON. Observe that the

OVERLCOAD lamp lights for five to ten seconds.

CAUTION!

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

£. Momentarily set the MODE switch to OPER to
energize the output.

NOTE!
The 32004 assumes the standby mode after a 30 second

warni-up delay when power is initially applied.

h. If it is desired to verify operation of the calibrator,
connect a suitable scope across the load and select
several values of frequency and amplitude while
observing the results on the scope.

246. Amplitude Selection

247. 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 selectable output amplitude

is 100 pV rms. The maximum selectable output amplitude
is 119.9999V rms, or 1199.999V rms when used in conjunc-
tion with the 5205 A Precision Power Amplifier. The VOLT-
AGE RANGE switch provides the necessary range selection.
2.48. Frequency Selection

249.  Manual frequency selection of the calibrator out-
put is performed using the front panel FREQUENCY de-
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cade switches shown in Figure 2-2. (The CONTROL switch
must be set to LOCAL in order to control the 5200A from
the front panel.) Five frequency ranges provide outputs of
10 Hz to 1.1999 MHz. The FREQUENCY RANGE - Hz
switch provides the necessary range selection. When used

with the 5205A Precision Power Amplifier, the output
signal meets specification only to 100 kHz.

NOTE!

If the PHASE LOCK switch is on and no phase
reference signal is present, the output frequency
will be at the lower extreme of the phase lock
capture range {typically 4% below the selected
output frequency).

2-50. Voltage Error Measuremeant

2-51.  Inthe local mode of control {only), the 3200A

can be used to measure the amount of voltage error (ex-
pressed as a percentage of the output) present in a volt-

meter under calibration. To measure voltmeter error, pro-

ceed as follows:

a. Set the MODE switch to STDBY.
b. Set the VOLTAGE ERROR - % switch to X.1.
c. Set the VOLTAGE RANGE and the FREQUENCY

RANGE - Hz switches to the desired ranges.

2-10
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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 connection.

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

g. Set the MODE switch to OPER.

h. Adjust the VERNIER control to obtain an indica-
tion on the voltmeter that corresponds to the

selected calibrator cutput voltage. (If necessary,
set the VOLTAGE ERROR - % switch to X1.)

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

j- Return the VOLTAGE ERROR - % switch to

OFF.
2.52, REMOTE OPERATION

2-53.  Remote operation of the 52004 is controlled by
an external programming source when the calibrator is
equipped with the —01 Option. Refer to Section 6 of

this manual for remote programming information used with
this option.
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Section 3

Theory of Operation

3-1. INTRODUCTION

3-2. This section contains the theory of operation for
the Model 5200A. The theory is presented first in a simp-
lified block diagram description, followed by a functional
block diagram description, then in a schematic-level circuit
description. A complete set of schematic diagrams is
contained in Section 8 of this manual.

3-3. SIMPLIFIED BLOCK DIAGRAM
DESCRIPTION

3-4. The main function of the Model 5200A is 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.) Qutput 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

a wide range of laads and selected amplitudes.

3-5. A simplified block diagram of the 5200A is pre-
sented in Figure 3-1. The ac signal source is a double-in
tegrator type oscillator. The oscillator output is selectable
over a wide range of frequencies by means of the front
panel switches, and is fed to the input of a Power Ampli-
fier. The Power Amplifier provides the gain necessary to
accommodate the two higher amplitude ranges (not count-
ing the 1000V range), 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,

36. In order to maintain precise control of the output
amplitude, the calibrator operates as a closed-loop control
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system using output sense connections to complete the leop.
The sense connections are made at either the load or the
Attenuator output, and feed the sense signal back into the
calibrator via a high-impedance input within the AC-DC
Converter. The ac sense signal is converted to a proportional
de value by a wideband rectifier contained in the AC-DC
Converter. The dc sense signal is then compared (summed)
with an amplitude reference voltage of the opposite polarity
and a difference (error) voltage is produced to adjust the
oscillator amplitude to the proper value,

3-7. The amplitude reference voltage is produced within
the calibrator as a result of the amplitude selector switch
settings. That is, the Reference Assembly interprets the set-
tings of the front panel amplitude switches and generates a
corresponding reference voltage. The reference voltage is
compared to the dc sense voltage and any error voltage pro-
duced by the integrator is fed te the Oscillator Control
Assembly. The Oscillator Control Assembly, in turn, uses
the error voltage (amplitude control voltage) to control
the amount of feedback voitage to the Oscillator.

3-8, The action of the described control loop is such
that when a different output amplitude is selected, a change
in amplitude reference voltage (produced by the Reference
Assembly) results. Since the sense input has not yet changed
and the de sense voltage is compared with the changed amp-
litude reference voltage, a resulting amplitude control vol-
tage {(error voltage) is fed to the Oscillator Control Assembiy.
The Oscillator Control Assembly uses the amplitude control
voltage to adjust the oscillator amplitude in the proper direc-
tion. When the calibrator cutput reaches the selected ampli-
tude, the dc sense voltage (at the wideband rectifier output)
becomes balanced with the amplitude reference voltage, and
no error voltage is produced. At this point, the Oscillator
Control Assembly ceases to alter Oscillator amplitude.
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3.9. The Oscillator Control Assembly controls oscilator
amplitude over a 12:1 range. Amplitude range selection is
provided by the two selectable gain values of the Powetr
Amplifier and several settings of the attenuator. Frequency
and frequency range selection are made by switching selec-
ted values of R and C within the Oscillator, In addition, afl
front panel amplitude and frequency selection switches
(except for the error measurement feature) can be dupli-
cated by a remote programming source when option —01 is
installed in the calibrator.

3-10. FUNCTIONAL BLOCK DIAGRAM
DESCRIPTION

311. Oscillator

3-12.  The heart of the 52004 is a double-integrator type,
RC oscillator contained in the Oscillator Assembly (A10)
and shown in Figure 3-2. (Figure 3-2 is a block diagram of
the 5200A which shows the functional elements.) The
Oscillator comprises a summing amplifier, a quadrature amp-
lifier, an oscillator amplifier and their associated resistors
and capacitors. The quadrature and oscillator amplifiers,

in conjunction with their frequency, select resistors and fre-

quency range select capacitors, form a pair of integrators,
each providing a phase shift of 90 degrees; or a total phase
shift of 180 degrees. The cutput of the oscillator ampli-
fier is fed back through a resistor (R1) into the summing
amplifier, which provides an additional 180 degrees of
phase shift by means of signal inversion. The result of

the combined phase shifts around the loop is approximate-
ly 360 degrees at all frequencies. As a result, the loop is
on the verge of sustaining oscillation at a frequency that
yields unity gain. It needs only the paraliel, electronically
controlied feedback paths on the Oscillator Control peb to
bring the combined loop phase shifts to exactly 360 de-
grees and thus sustain oscillation at the selected frequency.

3-13.  The oscillator frequency is controlled over a 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 capacitors (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 resistors is accomplished entirely by
means of FET swtiches, and the switching of the frequen-
¢y range capacitors is accomplished with reed relays. Both
are controlled by either the front panel switches or the Re-
mote Control Unit,
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314. Power Amplifier Assembly

3-15.  The Power Amplifier accepts the 0.33 to 4.0V
rms output of the Oscillator and provides the gain neces-
sary to obtain attenuatos inputs 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.

3.16.  As shown in Figure 3-2, the Oscillator output
signal is fed to the negative side of the Power Amplifier
input stage, while the positive side is connected to the
output of a low-drift dc amplifier. The purpose of the
low-drift dc amplifier is to compensate for any dc offset
voltages developed within the Power Amplifier, which re-
sult in an error at the output. Since the output is fed
back via RI/R2 and R4 to the dc amplifier, and the out-
put of the amplifier feeds the positive side of the input
stage, any dc voltage appearing at the Power Amplifier
output is compensated for. That is, any error on the nega-
tive side of the input stage is matched on the positive side
by the dc amplifier, resulting in a net dc error at the assem-
bly output of zero.

3-17.  The mid-stage of the Power Amplifier drops the dc
operating point of the amplified oscillator output to -190V
de and provides voltage gain. The output stage operates in
conjunction with a bootstrap amplifier to produce the 1-to-
120V rms cutput to the attenuator. The function of the
bootstrap amplifier is to eliminate the need to connect the
output stage directly across the +190-volt and —190-volt
regulated supplies by allowing the stage to float between
these potentials. The low voltages produced by zener
diodes CRS and CR9 provide the necessary collector vol-
tages for the output transistors, in place of the 190-volt
supplies.

318. Attenuator Assembly

3-19.  Since the output of the Power Amplifier is always
greater than 1V rms, the Attenuator is necessary in order to
obtain calibrator cutputs in the range of 0.1 to 1000 mV
rms. Figure 3-2 shows that the Attenuator assembly inserts
a series of ratio transformers into the calibrator output
when operated in the 1-mV, 10-mV, 100-mV and 1V ranges.
For operation in the 10-volt and 100-volt ranges, the ratio
transformers are bypassed. When operating in the 100V
range, the Power Amplifier has a gain of 30 so that the in-
put to the Attenuator is in the range of 10 to 120V rms,
depending upon the front panel amplitude selection. For
all other amplitude ranges, the Power Amplifier has a gain
of 3, resulting in an Attenuator input of I to 12V rms.
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3-20.  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 a primary-to<{full) secondary step-down ratio of 10:1,
to accommodate the 1V range. 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
within the Attenuator selects the correct tap on the correct
transformer in accordance with the front panel amplitude
range selection, and connects that tap to the calibrator out-
put.

3-21.  The Attepuator also provides the necessary division
or attenuation of the sense input signal. When operating

in the 1-, 10- and 10Q-volt ranges, the sensing may be inter-
nal within the calibrator, or external at the load. In the
l-volt range, the sense signal is taken directly from the

load or calibrator output with no attenuation required for
application to the AC-DC Converter Assembly. In the
10-volt range, the sense signal is inductively divided by a
factor of 10; and in the 100-volt range, the sense signal is
resistively divided by a factor of 100.

3-22.  On the 1., 10- and 100- millivolt ranges, sensing
is always internal and is derived from the ratio transformers
used in these ranges to step down the power amplifier cut-
put to a level suitable for application to the AC-DC Conver-
ter. Since the ratio transformers are fixed, the outputs
which supply the sense signal are proportienal to the amp-
litude of the calibrator output, and are in the range of 0.1
to 1.2V rms 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 sens¢ input requirement
of the AC-DC Converter assembly.

323. AC-DC Converter Assembly

3-24.  The AC-DC Converter produces an amplitude con-
trol voltage for use by the Oscillator Control assembly,
which is derived from the sense signal input and a selected
reference input. (The reference input is produced as a re-
sult of front panel amplitude selection, and is described in
paragraph 3-34.) As shown in Figure 3-2, the 0.1 t0 1.2V
rms sense signal is fed to the buffer amplifier within the
AC DC Converter. The buffer amplifier has a high impe-
dance input to minimize IR drop in the sense leads. The
output of the buffer amplifier is fed to a wideband rectifier
for conversion to a proportional de value. The rectifier is

a multi-path operational amplifier which rolts off at 6 dB
per octave from 0.001 Hz to 150 MHz, and is equipped
with a pair of diodes in the feedback paths.
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3-25.  The dc output of the rectifier is summed with a
variable reference voltage (dc) produced by the Reference
assembly in accordance with the front panel amplitude se-
lection switches. The rectifier output is of the opposite
polarity to the variable reference, and when the two are

in the proper ratio to each other, the input to the high-gain
integrator amplifier is zero and the output is constant, If
either the de sense signal or the variable reference voltage
changes value, the integrator amplifier output amplitude
control voltage changes accordingly, and the Oscillator
Control assembly, in turn, adjusts the amplitude of the
Oscillator in the proper direction and by the required
amount. In this manner, the servo action of the amplitude
control loop adjusts the Osciltator amplitude in response to
load changes and amplitude selection changes.

3-26. The input to the integrator is alse directly affected by
selection of the amplitude least significant digit. Front pan-
el (or remote) selection of the least significant amplitude
digit adds or subtracts positive voltage to or from the inte-
grator input, resulting in an adjustment of amplitude con-
trol voltage. The other five amplitude digits adjust the os-
cillator control voltage by means of the Reference Assembly.

3-27. Oscillator Cantral Assembly

3-28.  The two main functions of the Oscillator Control
assembly are to adjust the amplitude of the Oscillator out-
putin accordance witha negative amplitude control voltage
from the AC-DC Converter, and to keep the Oscillator out-
put in phase with some external reference frequency when
that feature is used. Oscillator amplitude control is a func-
tion of feedback from the outpnt of the quadrature ampli-
fier (contained in the Oscillator assembly) to the input of
the summing amplifier, effecting an adjustment in phase
shift around the loop to provide a means of oscillator amp-
litude adjustment.

3-29.  Asshown in Figure 3-2, the quadrature amplifier
output is fed from the QOscillator assembly to the y-input

of an analog multiplier {U3) contained in the QOscillator
Control assembly. The ouput of the multiplier is fed to

the input of the summing amplifier to centrol the oscilla-
tor output amplitude in accordance with the x-input of the
mudtiplier. The x-input of the multiplier (U3} is derived
from the negative amplitude control voltage { produced by
the AC-DC Converter) after comparison with the peak out-
put of the oscillator quadrature amplifier. The comparison
of the quadrature amplifier output to the amplitude control
voltage creates a secondary control loop, and is provided for
by a diode switch operated indirectly by the Oscillator ocut-
put signal.



3-30.  The Oscillator output signal is fed to a 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 negative to positive (i. e.,
once each cycle). Since quadrature amplifier output is 90
degrees out of phase with the oscillator output, the zero
crossing pulses close the diode switch for a brief period of
time when the quadrature amplifier output is at its peak.
The quadrature amplifier cutput and the negative amplitude
control voltage (from the AC-DC Converter) are bath fed

to the input of a dc amplifier preceding the diode switch.
As a result, the diode switch supplies a signal to the succeed-
ing integrator whenever the peak quadrature amplifier out-
put is different from the negative amplitude control voltage.
The integrator output is connected to the x-input of the ana-
log multiplier to control the amplitude of the oscitlator
accordingly.

3-31.  The action of this secondary control loop is such
that any change in the amplitude control voltage causes an
output from the integrator next time the diode switch clos-
es. The integrator output causes the analog multiplier to
adjust the amplitude of the oscillator output in accordance
with the change in oscillator control voltage. This control
loop operates within the previously described main control
loop which employs the sense input and the AC.DC Conver-
ter assembly.

3-32.  The Oscillator Control assembly also provides for
the phase-lock feature of the calibrator. The external phase-
lock input is squared-up and applied to one input of a phase
detector. The second input of the phase detector is derived
from a one shot multivibrator triggered by the zero-crossing
detector. The one shot supplies a pulse to the phase detec-
tor which compares the phase relationship of the oscillator
output and the external phase-lock reference signal. The
phase detector produces an output proportional io their
difference, which is summed with the other inputs to the
summing amplifier. The phase detector provides a slight ad-
justment of oscillator loop gain, and thus provides a small
amount of frequency control.

3-33.  The action of the phase-lock loop is such that any
phase difference between the Oscillator output and phase-
lock reference input results in a proportional phase detector
output. The output of the phase detector is summed with
the other Oscillator inputs, and adjusts the total Oscillator
feedback by an amount necessary to bring about synchron-
ism with the reference phase lock input.

334. Reference Assembly

3-35.  The Reference Assembly receives the amplitude
selection information {except for the least significant digit)
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from the front panel switches (or from the Remote Control
Unit) and generates a corresponding dec reference voltage
used to control the calibrator cutput amplitude. The output
of the Reference assembly is referred to as the Variable Ref-
erence signal, and is fed to the AC-DC Converter where it is
compared with the rectified AC Sense signal to control the
Oscillator amplitude.

3.36.  To generate the Variable Reference signal, which
is proportional to the selected output amplitude, a 10-MHz
clock is emploved to drive a digital counter. The counter
divides the clock signal by a factor of 1.3 x 10%, and all
counter outputs are fed (in parallel} to one set of inputs on
a digital comparator. The other set of inputs to the digital
comparator is supplied by the front panel switches (or by
the Remote Control Unit). The comparator accepts both
sets of inputs, and when the counter reaches the same state
as selected on the front panel amplitude switches, produces
a “compare” output. The compare output pulse sets a
flip-flop which by means of FET switches, removes the out-
put of a 7-volt reference supply from the input of a five-
pole, active filter, and replaces it with a ground.

3.37.  When the counter reaches full count and wraps
around to zero, a pulse is fed into the clear input of the flip-
flop. When the flip-flop is cleared, it changes state to open
the ground connection and connect the 7-volt reference
supply to the active filter. The result of the opening and
closing of the fet switches is the generation of dc 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 a dc average voltage proportional to the
pulse duty cycle. The averaged dc voltage is applied to the
integrator within the AC-DC Converter.

3.38.  The Reference assemlby also provides the error
measurement feature. Error measurement is made by
slishtly adjusting 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.

339. CIRCUIT DESCRIPTION

3-40. The following paragraphs present a circuit de-
scription of each pcb assembly within the 5200A. The
schematic diagrams referenced are located at the very back
of the manual. Without the Inverter Assembly (—03 Option).
the 52004 interfaces with external equipment on a nega-
tive-active basis. That is, 2 contact closure to ground is
required to activate a given function. With the Inverter
Assembly installed, interfacing is on a positive-active basis
{open contacts activate function). In either case, the system
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of logic notation employed throughout the schematics is
the standard, positive-true notation. That, the more posi-
tive of the two voltage levels (a high) represents the truth of
the signal name, the less positive (a low), the falseness of
that signal. Also, a bar over an expression represents the
word “not” placed before the expression (i.e., OP = not

operate).

3-41.  This system of positive-true logic notation is iltus-
strated on the simplified schematic in Figure 3-3. When the
MODE switch ($14) is 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) is 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 $14 were set
to OPER, the STDBY indicator would to out, and the OPER
indicator would light. The OP line wouid 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 OP (not operate) would be false, implying that
the operate condition is true. Note that the signal name to
the right of jack J12H could just as well be STANDBY, since
“not operate’” is the equivalent of “standby.”

342. Motherboard PCB Assembly, A2

3-43.  This assembly interconnects the other peb’s of the
5200A (dwg No. 5200A-1010). It is located across the

+hV

o *Zﬁ

% J12H

OPERATE

STDBY

Figure 3-3. LOGIC SIGNAL NOTATION
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front of the unit, just behind the Switch pcb assembly,

A3 (see Figure 5-1). The Motherboard assembly consists
of 8 female, 86-pin, card-edge connecters and 83 indivi-
dual male connector pins all mounted on a peb. The 8-card-
edge connectors mate with pcb’s AS through A12; the 83
connector pins mate with corresponding receptacles on peb
A3, The 83 individual pins are divided into 8 groups. let-
tered A through F, H, and K. Each pin is uniquely desig-
nated, starting at the top of each group with P1, suffixed
with the group letter, and proceeding consecutively to the
bottom. For example, the fifth pin from the top in group
H is pin P5H (mates with jack J5H on pch A3).

344, Switch PCB Assembly, A3

3-45,  The Switch pcb assembly, A3, 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.

346,  (Refer to schematic diagram 5200A-1011.) When
dc power comes on, the ON indicator by the POWER switch
will light. Until sufficiently charged, capacitor C1 will place
alow on pin 13 of U2, initially placing the Mode flip-flop in
the Standby state (OP1, or “not operate 17 wilt go high, or
true). {Throughout the schematics, the numeral | following
an OP, an EXT SEN, or a PHASE LOCK signal, denotes the
signal as originating in the 52004, while the numeral 2 de-
notes an externat origin.) Should an overload occur, LIMIT
will go low ai jack J12, lighting the OVERLOAD indicator.
CR43 and CR48 are connected as a wired OR circuit to
form the Interrupt Operate (INT OP) function. This circuit
acts to place the instrument into the STANDBY condition
at power-off and during frequency range switching. U5 on
the Power Supply Mother PCB acts as a 30 second tun on
delay. The switch PCB input on J19H wili 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, U10 and CR43 will activate the Interrupt Operate
line during frequency range switching. U3 stores the range
setting, U7 detects changes and triggers Ut0. U8 is then
resei by a pulse from Ull. Q18 on the Power Supply Mother
PCB acts as a power-off detector. The signal from Q18 is
connected to the Interrupt Operate line on the Mother PCB.

3-47. The CONTROL switch, 515, selects either local or
remote control for the 5200A. When 815 is set to REM, pin
6 of gate U2 goes high, disabling the MODE, the PHASE
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LOCK, and the SENSE switches. This high also tums 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, A12.) The high out of U2-6 is also ap-
plied to input D of bed-te-decimal converters U4 and

US. This causes outputs O through 7 to be held high, allow-
ing no decimal point LED io light. The high out of U2-6 is
inverted to a 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 K1, and thus disabling the VOLTAGE ERROR - %
switch. The low out of pin 10 of U3 turns on the REM in-
dicator and holds the Mode flip-fiop 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 a low at jack J1C
(RCU REMOTE, or “ not RCU remote”, would be false).

3-48.  When the 5200A is in the Remote mode of controt
(whether locally or remotely selected), and there are no
(other) external commands, the STDBY and the INT 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 peb, Al1, to jack J3C. This would have the same
effect on the 5200A 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 J1E, would be
false). Similarly, a ground applied by way of Al1 to pin

54 of connector P30 (edge connecior of pcb A6) would
cause jack J11H to go high, having the same effect as set-
ting the SENSE switch to INT while in the Local modeof
control; the INT indicator would go out and the EXT indi-
cator would light. Again similarly, a ground applied by way
of All to pin 30 of connector P30 would cause jack J17H
to go low, having the same effect as momentarity setting

the MODE switch to OPER while in the Local mode of
control; the STDBY indicator would go out, the OPER in-
dicator would light, and the 5200A would be 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
5200A downstream of the flip-flop.
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3-49.  When the CONTROL switch is set to LOCAL, and
jack J1C is high (RCU REMOTE, or “not RCU remote™, is
true), pin 6 of gate U2 goes low. This low enables the
MODE, the PHASE LOCK, and the SENSE switches. Italso
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 815 through jack
J10C to enable their signals at the RCU gating circuits on
pcb Al12). The low out of U2-6 applied to input D of U4
and of U5 enables them to output a unique low at outputs
0 through 7 in response to the inputs at A through C, light-
ing the proper decimal point for the selected range. The
three U6 and three Ul gates that feed the A through C inputs
of U4 and of U3, 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 2, which will energize relay K1 to enable the
VOLTAGE ERROR - % switch, $8. The high out of pin 10
of U3 will unlock the Mode flip-flop, allowing it to respond
to the MODE switch.

3-50.  Signals from the VOLTAGE RANGE switch are
routed to the Attenuator Assembly, A6, by way of Jacks
116H, J14H, and J15H. External voltage range signals exit
by the same jacks, after entering A3 by way of 19C, I7C,
and J8C, respectively. Signals from the FREQUENCY
RANGE - Hz switch are also routed to A6, by way of jacks
JOH, J8H, and J13H, and to the Oscillator Control Assem-
bly, A9, by way of jacks J4E, J3E, and J2E. External fre-
quency range signals exit the same jacks, after entering A3
by way of jacks J5C, J4C, and J6C, respectively. (The
group M jacks are not used.} Amplitude control signals
from VOLTAGE decade switches 51 through S5 are routed
by way of group B jacks to the Reference Assembly A12;
those from 86, by way of group F jacks to the AC-DC Con-
verter Assembly, A9. Frequency control signals are routed
by way of group C and Group D jacks to the Oscillator As-
sembly, A10. (The group L and group M jacks are not used.)

351. Power Supply Assembly, A5 (ASA1, AbA2,
and ASA3)

3-52.  The Power Supply Assembly supplies all of the dec
operating voltages for the rest of the 5200A. It consists of
a Power Supply Motherboard assembly; A5, a Power Sup-
ply assembly; A5A1, a Power Supply Regulator assembly;
ASA2, and a Power Supply Transformer assembly; ASA3.
The Power Supply Motherboard assembly, A5, mates with
J20 on the 5200A Motherboard assembly; AZ. The other
three power supply asserblies mate with connectors on A3,
All four of the foregoing assemblies are shown on a single
schematic diagram: (5200A-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 is referenced to the OUTPUT LO terminal, and
the third provides two levels of high voltage for the Power
Amplifier civcuits.

3.53.  The outside supply is so designated because if is
the only one of the four that is outside the guard and is
used to supply circuits that are also outside. It islocated
on pcb ASAL (lower left corner of schematic). The output
voltages from this supply are identified by *(0)” following
the voltage; such as +5V (0). The letter “0” 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 ASA2.

3-55.  The other part of pcb ASA2 holds the supply (low-
er right corner of schematic), that is referenced to the QUT-
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.

3-56.  The last of the four supplies (right center of sche-
matic) is located directly on pcb A3, and provides the oper-
ating voltages for the output stage of the Power Amplifier,
A7. The +190V RAW and —190V RAW voliages 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.

3657. Attenuator Assembly, AG

3-58  The Attenuator assernbly has two main functions;
1o attenuate the output of the Power Amplifier assembly (A7)
on the 1V and the -, 10- and 100-mV ranges, and to provide
a proper level of AC Sense signal back to the AC-DC Conver-
ter assembly {A8). Both the output and the AC Sense signals
are routed within the assembly by means of relays. The re-
lays-are controlled by logic circuits that detect the various
combinations of selected voltage and frequency ranges, and
Sense and Mode 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 K3 on Switch PCB Assembly is included in the sense
path for the 100V, 10V and 1V ranges.
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3.59.  The attenuation of the output signal is accomplished
by one of three precision, ratio transformers; T1, T2 or T3,
depending on the selected frequency range. (See schematic
diagram 5200A-1030, sheet 1). When either the 100V or the
10V range is selected, the output signal is applied directly to
the front and the rear attenuator output connectors by relay
K1 (no attenuation takes place). However, when the 1V
range or any of the three mV ranges are selected, relay K1

is open, and relay K34 apptlies the output signal to one of the
three transformers by way of relay K4, K5 or K6. The se-
fected frequency range determines which of the three relays
is closed (in addition to K34), 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).

160. In order te 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 10V ranges, fed straight through on the
IV range, and taken direcily from the secondary of the ap-
plicable transformer on all three mV ranges. The attenuation
on the 100V range is accomplished by a resistor voltage di-
vider consisting of resistors R8, R9 and R10. Resistor R9

is a potentiometer used for calibration purposes. Capacitor
C3 is variable to provide calibration of the divider on the
1-MHz frequency range. On the 10V range, the Sense signal
is attenuated by the primary of the applicable transformer.
The transformets are not being used for output signal at-
tenuation on the 10V range, so the primaries are used as
inductive voltage dividers. The Sense signal is applied to

the primary by section A of relay K10, K12 or K14, as
applicable, and the attenuated Sense signal is picked off by
section B of the relay.

3-61.  The foregoing is true only for the Operate mode.
When the MODE switch is set to STDBY, relays K1 and K15
through K26 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 O through 7 are held
high. Logic signals F through N {(outputs 0 through 7 inver-
ted) are held low, inhibiting the drive gates for K1 and K15-
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 frorm the OUTPUT HI
terminat{and the corresponding pin of the rear cutput con-
nector).

362, Also during the Standby mode, a 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, there can be no vol-
tage on the sense line, and the AC Sense signal must come

N



5200A

Tabie 3-1. ATTENUATOR PCB, SIGNAL PATH SUMMARY

siIg ||
RANGE TYPE 100 Hz & 1 kHz | 10 kHz & 100 kHz 1 MHz
K34 —K3A
1000v*
S K38 ——s K32
0 K1
100V
S (RO—s) K27
0 K1
10V
s K8—+K10— K32 || K8 —K12—»rK32 " K8—» K 14—»K32
" ) K34 —» Kd—s K15—K2 || K34—sKE—sK19—s K2 || K34—s K K23~ K2
S K8 —sK7—aK32
%_
100 mV K16 K20 K24
10 mV 0 K3d—eKa—s| K17 lek2 K34—sK5 |K21 |wk2 K34—sK6| K25 |+K2
Tmv K18 K22 K26
'F
mV {all) st K9—sK32 ) K11—+K32 K13—K32

* Used only in conjunction with Model 5208A Power Amplifier.

T Internal sensing only, on all mV ranges, from secondary of xfmrs.

by another route. {Refer to sheet 1 of 5200A-1030.) In
Standby mode, relays K32 and K34 close regardless of the
position of the VOLTAGE RANGE switch. Also, depend-
ing on the position of the FREQUENCY RANGE-Hz switch
one of the following pairs of relays closes: K4, K9, K5,K11
or K6, K13. This established a 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 signal.
The output of the Power Ampififier in Standby mode is
the same as it would be in Operate mode for any range
other than 100V. The cutput range of the Power Ampli-
fier is controlled by a signal from pin 2 of ULQ (sheet 2).
Pin 2 of U10 is held high in Standby mode, regardless of
the voltage range selected. Further, in Standby mode, pin
2 of NAND gate U17 goes low, inhibiting the selection of
external sensing. The INT indicator will light, and the
EXT indicator will be out, regardless of the position of the
SENSE switch.

363.  When a Model 5205A Precision Power Amplifier is
used in conjunction with the $200A, its operation is con-
trolled through the 5200A. When the 1000Vrange is se-
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lected, and the 52004 is placed into the Operate mode,
pins 8, 10 and 12 of Ul11 are a!* high. This causes pin 2
of 19 to go low, activating the S205A.

364. Power Amplifier Assembly, A7

3-65.  The function of the Power Amplifier assembly is to
amplify the output of the Oscillator assembly to a voltage
level adequate to feed the OUTPUT terminals on either the
100V or the 10V range. {The voltage level obtained for the
10V range is also cbtained on the four lowest ranges, but at-
tenuated to the desired range by assembly A6.) The gain of
the Power Amplifier is fixed at 3 for all ranges except the
100V range. For the 100V range, the gain is fixed at 30
(Operate mode only; the gain reverts to 3 in Standby mode.)
Gain switching is accomplished by relays K1 and K2, (see
schematic diagram 5200A-1040)} The relays are contrelled
by a signal from the logic circuits of the Attenuator assem-
bly, applied to pin 29 of card connector P40. When the
signal is low, K1 opens, and K2 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 selected.



3.66. The input stage of the Power Amplifier consists of
transistors Q1 through Q9 and their related components.
The input stage is a differential, voltage-to-current amplifier.
The positive (reference) input to this amplifier is the out-
put of a low-drift dc amplifier (U1). Amplifier U1 monitors
the feedback to the input stage from the output stage. Any
error in the dc level of the output signal fed back to the
signal input (negative side} of the input stage, is detected

by U1, which compensates by aitering the dc level of the
reference input (positive side). This control loop locks the
output of the Power Amplifier to a de level of 0 volts, pre-
venting drift during operation. During calibration, this
output dc level is set to zero, as required, by adjusting po-
tentiometer R6.

3-67.  The mid-stage amplifier consists of transistors Q34
through Q37 and Q15, and their related components. The
mid-stage is a current-to-voltage amplifier. Transistors Q34
through Q37 provide current gain, while Q15, in a 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 and
their refated components. This stageis a complementary
emitter-follower bootstrap amplifier. Transistors Q21

and Q22, in Darlington 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 CR17, provides the
potential differential for the bases of Q17 and (318 that

is necessary for smooth transition of the output waveform
at the zero-crossing point. The bootstrap effect is provided
by zener diodes CR8 and CR9. These two diodes maintain
a potential difference of 20V (nominal) between the bases
of the power transistors (Q20, Q23) while those bases are
swinging through approximately 340V ac, peak-to-peak.

3-69. Transistor Q23, shown on the schematic as a single
transistor, is actually a multiple transistor assembly. The
transistors are a matched set, making the assembly non-re-
pairable. Hence, it is freated as a single, replaceable transis-
tor.

3.70.  Operating power for the output stage is provided

by two voltage regulators supplied with raw voltage from
agsembly AS5. The +190V regulator consists of series-pass
transistors Q25 and Q26, control transistor Q28, and sensing
divider R48/R49. The —190V regulator consists of series-
pass transistors Q31 and Q32, differential control transistors
Q29 and Q30, and sensing divider R55/R53. The expression,
“+190YV RAW” literally means, ““the raw input voltage for
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the +190V regulator”; the dc value of that raw input vol-
tage is actually approximately +240V. Similarly, “—190V
RAW is approximately —240V dc.

3-71.  Overload detection begins with transistors Q24
and Q19. As current drawn from the —190V regulator,
through resistor R61, increases, the current through Q19 in-
creases, decreasing current through Q24. This makes the
collector of Q24 (—190V LIMIT) increasingly positive,
When —190V LIMIT becomes positive enough , with re-
spect to —190V REGULATED, transistors Q11 will be
turned on. This will turn on Q12, which will turn on Q13.
Transistor Q13 will apply 2 low to pins 12 and 13 of NAND
gate U12, and pins 35 and 25 of connector P40 will go high
and low, respeciively. These two signals are used by assem-
bly A8 to place the 5200A into the Limit mode of opera-
tion. Also, the low at pin 25 is used to light the OVER-
LOAD indicator.

3.72. AC-DC Converter Assembly, A8

3-73.  The function 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 signal
(etror voltage) directly related to the comparison. The com-
parison takes place in a summing junction, at the input to a
dc operational amplifier (s¢e schematic diagram 5200A-
1050, sheet 1). The summing junction is fed on one side by
the Variable Reference signal from the Reference assembly
(A12) and on the other side by the paralle] outputs of a
buffer amplifier and a rectifier amplifier. These latter two
outputs are derived from the AC Sense signal from the
Attenuator assembly (A6).

374.  The output of the buffer amplifier is a sine wave,
equal in amplitude, but 180 degrees out of phase to the in-
put signal (see Figure 3-4, A and B). The buffer amplifier
output is fed to the summing junction through resistor R36,
and to the rectifier amplifier. The output of the rectifier
amplifier is also a sine-wave of equal amplitude, shifted a-
nother 180 degrees. Only the negative half-cycles of this
output (C) are fed to the summing junction, through diode
CR10 and resistor R37. The net result of these two signals
being mixed in the summing junction is a full-wave-rectified
pulsating de voltage (D). When the AC Sense signal and the
variable Reference signal are in the proper balance, that is,
when all of the current supplied to the summing junction
by the positive Variable Reference voltage is drawn by the
outputs of the two amplifier, the summing junction poten-
tial will be at virtual circuit-common potential, (the pul-
sating dc voltage will be centered around zero volts) and no
error voltage will be developed at the converter output (pin
55 of P50). When more current is drawn, or when less
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Figure 34. AC SENSE SIGNAL PROCESSING

current is drawn, through R36 and R37 than is supplied by
R335, the difference is supplied or drawn, respectively, through
a 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 dc potential of the sum-
ming junction, and an error voltage is produced at pin 55.

3-75.  Also affecting the current supplied to the summing
junction, is a 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 resister-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 7uA on position 1

to approximately 70 gA on position 9), creating small im-
balances in the ampiitude control loop that can enly be
cancelled by small, corresponding increases in the output
voltage.

3-76.  The pulsating dc signal at the summing junction is
applied to one side of an operational amplifier (A8A1, 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 a means of pre-
cise zero-adjusting during calibration.) The amplifier feeds
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output transistor Q24 (an emitter 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.

3-77.  Should an overload condition be detected, a Limit
signal and its complement would be generated on the Power
Amplifier assembly (A7) and applied to the AC-DC Conver-
ter assembly (pins 18 and 12 of P50 would go high and low,
respectively). Relay K4 would open, removing the AC
Sense signal from the input of the buffer amplifier. Relay
K3 would close, replacing the AC Sense signal with the out-
put the escillator amplifier (attenvated by divider R85-R86
to the approximate value of the normal AC Sense signal).
This is te maintain stability in the amplitude control loop
during overload conditions. It should be noted that voltage
is not removed from the OUTPUT HI terminal during a
Limit (overload) condition, as it is during Standby mode.

3-78. Oscillator Control Assembly, A9

3-79.  The Oscillator Control assembly has 2 number of
functions. The primary function of the assembly is to com-
pare the amplitude controt voltage to the positive peaks of
the quadrature oscillator output and, as required, provide a
correcting input curfent for the summing amplifier. Second-
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ary among the functions is the locking of the Oscillator fre-
quency to an exterally supplied frequency when the Phase
Lock feature is on. (The external frequency must be within
2 percent nominal of the 5200A selected frequency for
phase lock to be achieved.} Other functions are: to transiate
Frequency Range signals for Oscillator range centrol, 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 U1 (sheet 2). The
output of U1 is used to trigger the timing one shots UZA
and U2B. The Q output of U2A is used, in turn, to trigger
one shots Uil, U15A 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 60utput 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 is low, the
switch driver will “close” the diode switch, consisting of
diodes CRO through CR12. During this time, the output
of the dc amplfiier, which is fed by the Amplitude Control
voltage from A8, is connected to the input of the integra- -
tor. The integrator in turn feeds the +x input of multiplier
U3. The +¥ input is being fed by the output of the Quadra-
ture amplifier from pcb A8. If the positive peaks of the
quadrature amplifier and the Amplitude Control voltage
are not in balance, U3 will provide a correcting input cur-
rent to the summing amplifier on pcb A8.

3-81.  In order for the integrator to operate properly over
the entire bandwidth of the 5200A, external RC feedback
paths are switched in and out, depending on the frequency
range selected. The switching is performed by FET’s Q29-
31 and Q4. These FET’s are controlled by BCD-to-decimal
converter US (sheet 1) through drive transistors Q14-16,
and (325.

3-82.  The high-frequency roll off compensator (sheet 2)
slightly increases averall Oscillator gain at high frequencies

to compensate for intrinsic deficiencies in the three amplifier
stages of the Oscillator. It acts as an electronically variable re-
sistor in paralie] with feedback resistor R1 on the Oscillator

pch.
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 timing one-shots
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are also applied to U6. The phase and frequency differences
are detected by U6, which applies a correspondingly offset
ac signal to be applied to amplifier U8, The output of U8
feeds the —y input of multiplier U9; the +x input is fed by
the output of the oscillator ampiifier, on pchb A8. The amp-
lified offset signal will upset the balance between the —y
and the +x inpuis, and U9 will apply a correcting input cur-
rent to the summing amplifier on pch A8. This is, of course,
provided that the PHASE LOCK switch is set to ON, ener-
gizing relay K5. 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 effset will be
introduced to the input of U8, and no correcting input cur-
rent will be supplied to the summing amplfiier.

3-84.  In order for ampiifier U8 to operate properly over
the entire bandwidth of the 52004, 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
25, as are the FET switches for the amplitude control cir-
cuit integrator.

3-85.  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 controts the selection of feedback
capacitors for amplifier U8 in the phase-lock circuit. Relays
K1, K2 and K3, 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 Qscilla-
tor pch.

3-86.  Rear panel BNC connector J65 (QUADRATURE
OUT) is fed by amplifier U14 (sheet 1). Amplifier Ul4

is fed by the quadrature amplifier (ALOA2) and has a gain
of 3. The output of Ul4 is a sine wave with an amplitude
of 1V to 12V rms, depending on the settings of the VOL-
TAGE decade switches, no matter which voltage range is
selected.

NOTE ¢

The quadrature output has a minimum im-
pedance specification of 3 kS, Therefore,
Lead length from J65 to external equipment
becomes critical at the higher frequencies.
At 1 MHAz, the distributed capacity along a
coaxtal lead greater than 1 food in length,
could overload the quadrature output.

3-15
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3-87.  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, A10

3-89.  The function of the Oscillator assembtly is to pro-
vide a sine wave, 0.3V 1o 4.0V rms in amplitude and from
10 Hz to 1.2 MHz in frequency, to the input of the Power
Amplifier assembly, A7.

3-90.  The Oscillator is the double-integrator type. (Refer
to schematic diagram 5200A-1070.) Each of the two inte-
grators (A2 and A3) has five separate capacitive feedback
paths (two on this pcb, three on the A9 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 all four relays, section A
applies to the quadrature amplifier; section B, to the oscil-
lator amplifier. Relay A10K1 is held closed on all ranges
except I MHz. The extra capacitance it provides on the

three lower ranges offsets the slight isolation of the range-
select capacitors on the A9 pcb caused by the distributed
inductance of the traces to those capacitors,

Table 3-2. FREQUENCY RANGE RELAYS

RELAY
RANGE ASK1 ASK2 ABK3 A10K1
100 Hz Cc O o c
1 kHz o c O c
10 kHz O O c C
100 kHz o O O c
1 MHz 0O 0 0O O

C = Closed; O = Open

3-91.  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 Al and A2 and an identical circuit between amp-
lifiers A2 and A3. 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 twe FET’s, one from
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.
316
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392, Reference Assembly, A12

3-93.  The function of the Reference assembly is to pro-
vide a 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 dc output of a five-pole active
filter. The input to the filter is alternately switched back
and forth from circuit common to +7V de. 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).

394,  The selected-amplitude information is applied to
the RCU gating circuits (see schematic diagiam 5200A-
1090, sheet 2). The signal on pin 53 of PS0 determines
which set of amplitude information is gated to the com-
parator. When pin 53 is high, the information from the
VOLTAGE switches is gated; when it is low, that from the
RCU is gated.

395,  The other side of the comparator is fed by a coun-
ter that is driven by a 10-MHz clock. Every 13 ms, the
counter increments from 00000 to 130000, The most
significant digit (U16) of the counter is monitored by a
NAND gate, When U16 reaches 13 (full count), normally
high pin 6 of gate U18 goes low. This low clears Ul6 and
pin 6 reverts to a high. This short-duration low from pin

6 pulses transformer T2.

396.  The other side of T2 is fed by pin 8 of NAND gate
Ul18. This gate monitors the output of the comparator. As
the counter increments, there will be a 0.1-us 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 gaies will be high, and normally high
pin 8 of U18 will go low. This 0.1 -uslow from pin 8 pulses
T2 in the opposite direction as pin 6.

3-97.  The two opposite-polarity pulses to T2, the first
when a compare is reached; the second when full count is
reached, are fed to a 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 a Full Count pulse to the
following Compare pulse, Q9 is on, Q11 is off, and +7V dc
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 [ 15V (F) Return ] is applied to the filter. The re-
sulting output of the filter is a positive dc voltage propertion-
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.
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Section 4

Maintenance

4-1. INTRODUCTION

4.2, This section contains information on General Main-
tenance, a Performance Verification test, a Calibration pro-
cedure and Troubleshooting information. The calibration
procedure should be performed on a periodic basis (90 days)
to detect the need for and to make required adjustments. The
performance verification test can be used upon receipt of the
5200A and any other time desired to verify the correct
operation of the equipment. The troubleshooting procedures
will aid in the isolation of a fault te a particular pcb assembly
and further, to a circuit or particular section of the peb.

4-3. SERVICE INFORMATION

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

4-5. Factory authorized calibration and service for each
Fluke product is available at various world-wide locations.
A complete list of domestic service centers is located at the
front of this manual. Shipping information is given in
Section 2. If requested, an estimate will be provided to the
customer before any repair work is begun on instruments
that are beyond the warranty period.

4-6. GENERAL MAINTENANCE
4.7. Cleaning Instructions
4.8. Periodically ( at least every 90 days) clean the

52004 to remove dust, grease and other contaminants using
the following procedure:
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a. Insure power is removed from the 5200A.

b. Remove the top and bottom covers and the internal
top covers from the power supply and instru-
ment compartments.

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

d. Clean the interior of the 5200A using low-pressure
clean dry air er a 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 houss for drying time
before reapplying power to the 5200A.

f. Clean the front panel and exterior surfaces with
anhydrous ethyl alcohol or a soft cloth dampened
with a mild solution of detergent and water.

4.9.  Fuse Replacement

4.10.  Listed below are the correct replacements for the

Line Power Fuses. Use only the correct rating as a replacement,

dependent upon the supply voltage:

a Line voltage 100 or 113 volts - MDX 1% amp
b. Line voltage 200 or 230 volts - MDX % amp
4-11. Line Voltage Selection

4-12.  The 5200A can operate from any one of four
possible line voltages. Selection between 100, 115, 200, or

41
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230 is performed by a combination of switch settings which
may be changed locally if required. The switches may be set
to the desired configuration using the procedure given in
Section 2 under the heading of Input Power.

CAUTION

Voltages of +300 volts are present within the
instrument (Power Supply, Power Amp and
Front Motherboard) for up to two minutes
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

4-14.  The indicators on the 5200A are Light Emitting

Diodes (LEDs). If replacement is required, use the following

procedure:

a. Insure power is removed from the 52004,
b. Remove the VERNIER control knob.
¢, - Remove, if installed, the shorting links on the front

output tenminals,

d. Remove the top and bottomn covers,

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

f. The front panel is now free to be moved away from

the switch panel for access to the LEDS. The front

panel may be removed entirely if desired by removing

the wires from the pcb that bring the line voltage to
the power switch.

g Remove the LEDs requiring replacement from the
extension sockets and replace.

h. After replacement reassemble the 5200A in reverse
order.
4-15. Access to the Mainframe PCB Assemblies

4.16.
{Location of the individual pcbs within the instrument com-
partment is illustrated in Figure 4-1.)

a, Insure power is removed from the 5200A.

b. Remove the top outer and inner covers from the
instrument.

4-2
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Use the following procedure to gain access to the pebs:

e,

4-17.

4-18,

The desired pcb may be removed by grasping the
color-coded retainers and gently rocking the pcb
while moving it to the rear. Once the peb is free
from the motherboard lift it out of the instrument
compartment. Both the pcb and its location in
the motherboard are color-coded for ease in re-
moval and replacement. Some pcbs have conhex
cable connecters which must be removed prior

to lifting the board free from the motherboard.

The two top inner covers have labeled adjustment
ports to facilitate the calibration procedure. All
calibration points but two power supply adjustments
can be reached through these ports. For trouble-
shooting the boards are removed from the mother-
board and installed on an opticnal extender board.
(Ad)

Reverse the procedure to replace the boards.
Power Supply Motherboard Removal

To service the Power Supply Motherboard and its

unregulated voltage components use the following procedure:

a.

ki

Insure power has been disconnected from the 5200A
for at least two minutes.

Remove the top outer and inner covers from the
instrument.

Remove the Attenuator peb from the instrument.

Remove the two small power supply pebs from the
power supply motherboard with a gentle rocking
motion and movement to the right.

Disconnect the Line 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.

Remove the three hold down screws that connect

the Power Supply Motherboard bulkhead to the
bottom inner cover.

Carefully move the power supply motherboard bulk-
head with the transformer pcb still attached to the rear
with a 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.

Reverse the procedure to replace the boards,
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Figure 4-1., PCB ASSEMBLY LOCATIONS

4-19, Front Motherboard Removal

4-20.  The front motherboard may be removed using the
following procedure after all of the mainframe pcbs and the
power supply pcbs have been removed.

a. Set the opened 5200A vpright with the Front
Panet down.
b, Remove the screws that fasten the motherboard

to the mainframe.
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c. Carefully lift the motherboard away from the main-

frame.

CAUTION

Long pins extend from the motherboard through
the mainframe and connect to the Switch pcb
assembly. Care must be used to insure that none
of these pins are bent or broken while handling

this peb.

Reverse the procedure to replace the motherboard.

4.3
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4.21. Access to the Switch PCB Assembly

4.22.  Use the following procedure for access to the switch
pch assembly.

AL [nsure power is removed from the 5200A.
b. Remove the VERNIER control knob.
c. Remove, if installed, the shorting links on the

front output terminals,
d. Remove the top and bottom covers,

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

f. Move the front panel away to gain access to the
power switch pcb and disconnect the power wires
from it.

g. Remove the hurdware holding the four metal covers

in place for access to the switches and the switch
assembly peb.

h. Remove the ten screws securing the top
cover of the power supply section of the
instrument and remove the cover.

i Unplug and remove the REG ASSY PCB
(the board closest to the front of the
instrument).

j- Remove the three screws securing the

Vernier Assernbly to the main chassis and
lower the assembly away from the chassis.
Unplug the three leads from the Vernier
Assy pot to the PCB.

k. Reverse the procedure to replace the
assembly PCB

CAUTION

Long pins connect the switch assembly peb to
the motherboard through the mainframe. Care
must be used to insure that none of these pins
are bent or broken while handling this pcb,

44
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4-23. PERFORMANCE VERIFICATION CHECKS

4-24. Introduction

4.25,  The following paragraphs contain a performance
verification procedure. These tests may be used as an
acceptance test upon original receipt of the equipment, to
verify calibration at any time prior to a scheduled calibra-
tion 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.  Inaddition to the test equipment recommended in
Table 4-1, several accessory items are required to calibrate
and service the 5200A. 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 Table 4-2.

Table 4-1. TEST EQUIPMENT

RECOMMENDED

TEST EQUIPMENT MODEL

Fluke Model B600A,
Fluke Model 5408 *
Fluke Model 343A
Fluke Model 9318
Fluke Mode! 887 A

Digital Voltmeter

Thermal Transfer Standard

DC Voitage Calibrator

RMS Differential Voltmeter

Differential AC-DC Volt-
meter

Test QOscillator General Radio Model

1310A or Fluke Model

5200A

Phase Meter Wiltron Model 351 or
355

Wave Analyzer Hewlett-Packard
Model 310A

Fluke Model 1900A
Tektronix Model 7603
{with model 7A22 ver-
tical plug-in)

Variac

Frequency Counters
Oscilloscope {with sen-
sitive differential

plug-in)
Autotransformer

Distortion Analyzer HP 330 Series

* A Standards Lab calibration on the 540B is
required to give correction at 100 kHz to 100V
that are accurate within +/-0.02% or better.
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Table 4-2. TEST ACCESSORIES

) ACCESSORY

USE

Extender Board

Coax Extension Cables (2 ea.}

Used to gain access to pch during troubleshooting. Available from John Fluke
Mg, Co., Inc. Request 5200A-7015K Extender Board Kit.

Part of Extender Board Kit or can be fabricated from RG 187A/U, RG 188A/U
or equivalent. Make approximately 18 inches long with a conhex male connector
on one end and a female connector on the other. Used when peb are on the ex-

tender board.

millivolt levels.

Coax Test Cables {2 ea.} Fabricate from RG 58U or coax cable with a similar capacity per foot rating.
Each cable should be 12 inches long with a BNC male connector on one end

and a GR double banana plug on the other. These cables and a BNC “T" are
used for voltage accuracy verification and calibration.

Grounding Leads {2 ea.} Standard leads with insulated alligator ¢lips at each end, Used for proper
grounding during accuracy measurements.

Twisted Pair Cable Fabricate from twisted pair with foil or similar shielding. 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

the pair connected to the GR double banana and the shield connected to a GR
single banana plug. This cable is used for verification and calibration of the

Loads Loads with the following values are required to check load regulation at various
' Jevels. Placing each load across a GR double banana plug facilitates their use.
0 ohms (short) 20 ohms/1 watt 50 ohms/2 watts
200 ohms/2 watts 2K ohms/10 watts 593pF/100 volts
Accessories Standard adapters, connectors and cables as required.

4-28. Equipment Set-Up

4.29.  Perform the following procedure prior to beginning
any operation. The equipment should have a warm-up period
of at least one hour prior to performing any test.

a. Insure that power is applied to the 5200A and the
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 EXT.

f. Set the VOLTAGE ERROR-% switch to OFF.

g. Verify that only those indicators selected by the

listed switch settings, plus the decimal indicators
applicable for the voltage and frequency ranges
selected are illuminated. All other indicators, in-
cluding QVERLOAD, should be extinguished.
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4.30. Qutput Accuracy Test - Voltage Ranges

4.3]1.  The output accuracy test may be performed by
either of two different methods. The first and preferred
method uses the thermal transfer method (Fluke Model
540B). The A55 Thermal Converters may also be used with
the transfer standard for increased accuracy if available.
The second method requires a Certified AC Differential
Voltmeter (Fluke Model 931B) to perform the test,

432,  THERMAL TRANSFER METHOD

4-33.  Use the following procedure to perform the output
accuracy test by the thermal transfer method. Connect the
equipment as shown in Figure 4-2 to perform the test.

a. Insure the equipment set-up procedure in paragraph
4.28 has been performed.

b. Select the desired output voltage and frequency from
the 5200A. Suggested, representative voltage and
frequency combinations are given in Tabie 4-3.

4.5
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Figure 4-2. QUTPUT ACCURACY TEST EQUIPMENT CONFIGURATION
Table 4-3. QUTPUT VOLTAGE ACCURACY TEST TOLERANCES
VOLTS/RANGE
FREQ/RANGE 11 1/10 10/10 100/100
1kHz/1kHz 10.02% +0.04%* +0.02%" +0.02%*
20 kHz/100 kHz +0.02% +0.04% +0.02% +0.02%
100 kHz/100 kHz +0.05% +0.10% +0.05% +0.05%
1MHz/1MHz +0.33%" +0.66%" +0.33% NOT ALLOWED
* These points are adjusted during the calibration procedure.
CAUTION Care must be taken that the 931B is cycled through certifica-

Ensure that the selected 5200A ontput voltage and
the voltage rating of the thermal transfer standard

are the same hefore continuing. a.

c. Set the MODE switch to OPER. b.
d. Perform the transfer measurements. Refer to the

transfer standard instruction manual for the pro- c.

cedure for precision ac/dc transfer measurements.

e, Repeat step d for each desired voltage and frequency
combination. d

4.34, CERTIFIED AC DIFFERENTIAL VOLTMETER
METHOD e

4-35.  This method requires certifying an AC Differential
Voltmeter, such as the Fluke Model 931B, at the desired f.
voltage/frequency settings and using it as a Transfer Standard.

4-6
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tion often enough to verify its stability and repeatability. Use
the following procedure to perform the Quiput Accuracy Test:

Connect the equipment as shown in Figure 4.3,

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

Select the desired output voltage and frequency from
the 5200A. Suggested representative voltage and
frequency combinations are given in Tabel 4-3,

Set the MODE switch to OPER.

Perform the measurements vsing the AC Differen-
tizl Voltmeter.

Repeat step ¢ for each desired voltage and frequency
combination.
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Figure 4-3. QUTPUT ACCURACY ALTERNATE CONFIGURATION

4-36. Output Accuracy Test - Millivolt Ranges

4-37.  The 5200A millivolt accuracy depends primarily
on the linearity of the control loop and the ratio accuracy of
the attenuator transformers. The control loop linearity is
calibrated at full scale and one-tenth of full scale in the 10V
mode of operation. The source control loop levels are
maintained even in the millivoli range of operation, there-
fore the millivolt output depends primarily on the accuracy
of the attenuator transformers and their related circuitry.
To test and verify these voltages care is required to insure
that ground, guard, shield, thermal, and line related currents
are not present, and that external rf radiations do not enter
into the measurement signal level.

4-38.  The basic method used to verify the millivolt levels
is to ratio-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, will yield measurements that are sub-
stantially correct. It is recommended that the frequencies
used be selected according to the normal application of the
instrument.

NOTE!

This test assumes results of 1/10 and 1010 col-
umns of Table 4-3 are sufficiently close to zero
error to be ignored, i.e. 1/4 or less of the appli-
cable tolerance for the point being measured in
Table 4-4. If required, adjustment per the “Cali-
bration Procedures Section” is recommended to
minimize the 10:1 control loop non-linearity,

439, Use the following procedure to perform the milli-
volt output accuracy test, (Use the specifications listed in
Table 4-4 and connect the equipment as shown in Figure 4-3.)

NOTE!
During the following tests always set the differ-
entigl null meter to the lowest range that gives
an on-scale reading for a final null.
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Insure the equipment set-up procedure in paragraph
4-28 has been performed.

Set the 5200A output to 100 mV (0.1 voli) on the
1 volt range. Set the frequency range for the de-
sired frequency (typically 1 kHz, 10 kHz, 100 kHz,
1 MHz, etc.).

Set the MODE switch to OPER.

Vary the ac differential voltmeter (931B) dial
seitings to obtain a precise null. Do not change
the setting of the 931B voltage dials.

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

NOTE!

Internal sensing is automatic on the 52004 milli-
volt ranges.

Note and record the 931B null meter reading
in percent. The reading should not be greater
than the figure listed for the voltage/frequency
selected in Table 4-4.

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

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

Adjust the oscilloscope differential amplifier
for a gain of 100 (I volt output)} and the
ac differential voltmeter {931B) for a
precise null on the 1 volt range. Do not
change the test equipment settings until the
10 mV readings are complete.

Set the 5200A output to 10 mV on the 10 mV
range.

Record the null meter reading in percent. Alge-
braically add it to the reading of step f.

4.7
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Table 44. MILLIVOLT RANGES OUTPUT ACCURACY TESTS TOLERANCES

10Hz - 30Hz
{0.1% + 10 uVv}

30Hz - 20kHz
{0.02% + 10 uV)

Difference = A
100mV/1V range
compared to
100mV/100mVY range

Difference + A =B
10mV/100mV range
compared to
10mV/10mV range

Difference + B=C
1TmV/10mV range
compared to
TmV/ImV range

+0.11%

+0.2%

+1.1%

+0.03%

+0.12%

+1.02%

20kHz-100kHz 0.1MHz-1.0MHz

{0.05% + 20 uV) {0.33% + 30uV)
+0.07% 10.36%
+0.25% +0.63%
+2.05% +3.33%

An algebriac total must be calculated to verify the T0mV and 1TmV levels. Add the difference naoted in the 100mV com-
parison to the difference noted in the 10mV comparison for a 10mV verification total. Further, add this 10mV verifica-
tion total to the 1TmV comparison difference for a 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.
AC DIFFERENTIAL VOLTMETER
OSCILLOSCOPE 931B*
MAINFRAME *
52004 5 4
& 7] FA22
5 5 - Vertical
a2 th ug-In
Fat P ¥
OHI C - § —£
- = Output
GUARD? ? oLo @ @j CO:‘-J\)(

Shielded Twisted Pair

3" APPROX

Clip Leads
>

i\

T oo

I s
GR BANANA PLUGS

Shielded Twisted Pair Cable Detail

* Oscilloscope and AC
Diffarential Voltmeter should
be isolated from the power line

BNC ground.

Figure 4-4. QUTPUT ACCURACY MILLIVOLT CONFIGURATICON

Record the result. It should not be greater than the m.
figure listed for the voltage/frequency selected in

Table 4-4.

I, Set the 52004 output to 1 mV on the 10 mV range.

48
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Adjust the oscilloscope differential amplifier (7A22)
gain to 1,000 (1 volt output) and adjust the 931B for
a precise null on the 1 volt range. Do not change

the test equipment settings until the 1 mV readings
are complete.

pS—



1. Set the 5200A output to 1 mV range.

Record the null meter reading in percent and alge-
braically add it to the result in step k and record.

The result should not be greater than the figure
listed for the voltage/frequency selected in Table

4.4,
NOTE!

The following procedure makes the assumption
thar the tests in Table 4-3 were sufficiently

close to zero to ignore any errors;

ie, less

than 25% of the allowable ervor at the testing
point.  If the readings do rnot meer this four
to-one requirement perform the celibration
procedure to obtain the desired accuracies.

The statement,

“Do not change the equip-

ment setting”, does not apply to the null
range switch, Movement of this switch is
often required to obtain null meter readings.

4-40. Frequency Output Test

4-41.  The frequency accuracy of the 5200A may be veri-

fied using the foliowing procedure,

a. Connect the frequency couater to the COUNTER
OUT connector (J&6) at the rear of the 5200A.,

b. Set the 5200A to the frequency and voltage desired.

c. Monitor the frequency counter for the selected fre-

quency within the tolerances listed in the specifica-

tions in Section 1.
NOTE!

A list of representative frequencies and their toler-

ances are given in Table 4-3.

4-42,  Connect an oscilloscope to the J66 connector at the
rear of the 5200A. The output should be at least 2.5 volts

peak-to-peak at all frequency ranges.
4-43, Distortion Tests

4-44,  Paragraph 4-45 A tests harmonic distortion from
20 kHz to 400 kHz using a wave analyzer. Paragraph 4-45

Table 4-6, FREQUENCY ACCURACY TEST TOLERANCES

5200A

tests harmonic distortion from 10 Hz to 20 kHz using a
total distortion analyzer and filter network. Table 4-6

lists voltage levels and frequencies from 20 kHz to 400 kHz
which may be tested using either the wave analyzer or a
total distertion analyzer. If desired, a spectrum analyzer
may be used to test frequencies above 600 kHz using a
method similar to that detailed in paragraph 4-45A.

4-45,  The procedure to verify output frequencies less than
20 kHz is listed below. The filter shown is not required at
voltage outputs of 1V or greater on the 1 volt range, greater
than 5V on the 10 volt range, or at any higher range.

a. Insure that the equipment set-up procedure
in paragraph 4-38 has been performed.

b. Set the SENSE switch to INT.
c. Connect the equipment as shown in
Figure 4-4A.
NOTE!

Ground the 52004 at the power line, Connect
the power line ground and front panel ground
on the distortion analyzer as required to obtain
the lowest distortion reading.

d. Measure the distortion present at the frequencies
and voltage levels listed in Table 4-5A, verifying
that the measured distortion is less than the figure
shown in the maximum distortion column.

200 kHz LOW
PASSNETWORKL  p1sTORTION

el
ANALYZER

8.2k, £5%, uwW

(T

5200A

GUARD OO —7
100 pt MICA, £10%

{USE INT. SENSE]}
Figure 4-4A. LOW FREQUENCY DISTORTION TESTS
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FREQUENCY SELECTED
Table 4-5A. L OW FREQUENCY DISTORTION TESTS
RANGE FREQUENCY TOLERANCE anie
100 He 50 Hz +0.6 Hz FREQUENCY|RANGE VOLTAGEIRANGE| 5 10N
100 Hz 21.1Hz 10Hz oo Hz | o3v | 1v 0.081%
1 kHz 0.5 kHz +0.006 kHz 50 Hz  [100 Hz | 0.3V { 1V 0.041%
1kHz +0.011 kHz 1kHz [1kHz | o3v | 1v 0.041%
10kHz [10%Hz{ 03y | 1v 0.041%
+0.
10 kHz S kHz £0.06 kiz 20 kHz |100 kH7 o3v | 1v 0.041%
10 kHz *0.11 kHz 10Hz [100RHz| 1.0v 10V 0.041%
50 kHz 70.6 kHz 20 kHz |100 kHJ 1.0v | 10V 0.041%
100 kHz .
100 kHz +1.1kHz Remove Filter Network fram Set-up
10Hz [|100Hz | 10v | 1V 0.081%
1 MHz 0.5 MH2 10.018 MHz 20kHz |100 kHZ 10.0v | 10v 0.041%
1 MHz +0.033 MHz 20 kHz |100 kHZ 100.0v | 100v |  0.041%
4.9



5200A,

445A. The procedure to verify the 20 kHz to 400 kHz areais  load limit on the 1, 10 and 100-volt ranges. Use the follow-

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

Set the 5200A cutput to 10 volts on the 10-volt
range.

Set the 5200A output to 1 kHz on the | kHz
range.

Connect a power-line grounded AC Differential Volt-
meter to the 5200A sense terminals using a 12” length
of coaxial cable. Use INT* sense. Connect the 5200A
QUTPUT LOW-TO-GUARD link.

*NOTE!

On older Phase One instruments built before 1974
generally having 5-digit serial numbers, it may be
necessary to use EXT sense and shorting bars be-
tween output and sense due to location of inter-

nal sense relay too far from output terminals,

Apply a 200-ohm, 2-watt carbon composition
resistor to the output terminals of the 3200A.

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

Remove the 200-0hm resistor and apply a 50-chm,
2-watt carbon composition resistor.

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

Remove the 30-ohm resistor.

described below. To use either of the other methods refer to ing procedure to perform the overload test:
the instruction rmanuat for the test instrument selected.
a.
a, Insure the equipment set-up procedure in paragraph
4-28 has been performed.
b.
b. Set the SENSE switch to INT,
c. Connect the 5200A output to the Wave Analyzer c.
input.
d. Set the 5200A output to the voltage and frequency d.
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.
g Calculate the root mean square (the square root of
the sum of the squares) of the readings cbhtained
above and verify it is within the specifications
fisted in Section 1 for the frequency and voltage e
selected.
h. Apply a 50 mA load. f
i. Repeat steps f and g above with the load applied.
g.
NOTE!
Table 4-6 contains a list of represeniative
frequencies, voltages, loads and tolerances h.
for the Harmonic Distortion test,
4-46. Overload Test i.
447.  The overload indicator illuminates when the output j.

load substantially exceeds the maximum specified 50 mA

The overload indicator should go out and the measured
output voltage should return to its original reading.

Table 4-6. DISTORTION TEST SETTINGS AND TOLERANCES

FREQUENCY RANGE VOLTAGE RANGE LOAD VALUE NC LOAD FULL LOAD

20 kHz 100 kHz 1 volt 1 volt 20 ochms < 0.041% < 0.1%

50 kHz 100 kHz 1 volt 1 volt 20 ohms < 0.041% < 0.19%
100 xHz 100 kHz 1 volt 1 volt 20 ohms < 0.041% < 0.34%
20 kHz 100 kHz 10 volts 10 volts 200 ohms < 0.041% < 0.046%
B0 kHz 100 kHz 10 volts 10 volts 200 ohms <0.041% < 0.056%
100 kHz 100 kHz 10 volts 10 volts 200 ohms < 0.041% < 0.07%
400 kHz 1 MHz 10 volts 10 volts 200 ohms < 0.303% < 0.303%

4-10
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5200A

k, Repeat steps g through j substituting a shorting wire sibilities { 100, 200 or 230} have been selec ted the
for the 50-ohm resistor., The results should be the figures listed as the basic +10% must be adjust-
) same. ed accordingly.
. e s b. [nsure the equipment set-up procedure in paragraph
4-48. Load Regulation Verification Test
4.28 has been performed.
449, Pferform the load regulation test using the following .. Set the 5200A output to 10 volts on the 10-volt
procedure: range and 1 kHz on the 1 kHz range.
a. Connect the equipment as stated in step d of
paragraph 4-47. d. Connect the equipment as shown in Figure 4-3,
replacing the ac differential voltmeter (331B)
b. Insure the equipment set-up procedure in paragraph with a Fluke Model 887A AC-DC Differential
4.28 has been performed. Voltmeter.
c. Set the 5200A output to the voltage and frequency €. Set the MODE switch to OPER.
combmatlon's desired for l?ad n?gulatlon verification. £ Adjust the differential voltmeter for an ac null.
Representative values are listed in Table 4.7.
g. Lower the line voltage to 103 volts.
d. Set the MODE switch to OPER.
h. The cutput voltage should not change more than
e. Obtain a nuil on the ac differential voltmeter (931B). +100 uv.
f. Apply the required load to the 5200A OUTPUT ter- L Raise the line voltage to 127 volts.
minals. j. The output voltage should not change more than
+ 100 uV from the reading at 115 volts,
g. Note the reading on the ac differential voltmeter
(931B). After settling it must not have shifted 4-52. Phase Lock
more than allowed in the specifications in Section 1. 4 c3 Tphe 5900A Phase Lock circuitry may be checked
. . ing th i :
450. Line Regulation Test using the following procedure
a. Insure the equipment set-up procedure in paragraph
4.51.  The 5200A line regulation may be checked using the 4-28 has been performed.
fellowing procedure:
_ ] b. Connect the 5200A OUTPUT terminals to one
a, Connect the 5200A to the input line voitage through channel of a dual channel oscilloscope.
an autotransformer. Adjust the autotransformer for
an input voltage of 115 volts AC. <. Connect the other channel of the oscilloscope to
NOTE a test oscillator.
This procedure is written on the gssumption that d. Connect the test oscillator output to the 5200A
the standard 115 volts has been selected as the PHASE LOCK input (J64) on the 5200A rear
input line voltage. If any of the other three pos- panel.
Table 4-7. LOAD REGULATION TEST VALUES AND TOLERANCES
VOLTAGE RANGE FREQUENCY RANGE LOAD TOLERANCE
1 volt 1 volt 20 kHz 100 kHz 20 ohwms +0.006%
1 volt 1 volt 100 kHz 100 kHz 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 chms +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 6593 pF +0.04%
4-11
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5200A

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

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

g. Set the oscilloscope to external trigger and the

input mode to chop. The two wave forms should
be displayed, out of phase with each other,

h. Set the PHASE LOCK switch to ON. The two
waveforms should come into sync on the display.

i. Further verification of the phase lock operation
may be made by adjusting the 52004 frequency
to +2% of the test oscillator frequency. When
the PHASE LOCK switch is turned back ON sync
between the two waveforms should be restored.
Lock should occur at all 5200A output frequencies
as long as the 52004 and test oscillator frequencies
are within 2% of each other.

NOTE

If phase lock angles require verification use the
phase lock calibration procedures,

4.54, Quadrature Output Test

4-55.,  The voltage level at the QUADRATURE OUT
(J45 on the rear panel) should vary from one to ten volts
+10%, as selected by the most significant digit of the voit-
age range. The following procedure verifies the amplitude
accuracy for the I MHz range: (Other frequency ranges
should be substantially better in output level flatness versus
frequency.)

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

b. Set the 5200A output to 10 volts on the 10-volt
range and 1 MHz on the 1 MHz range.

c. Connect the ac differential voltmeter to the quad-
rature output using a 12-inch RG38U or equivalent
coaxial cable.

d. Set the MODE switch to OPER.
€. Obtain a 10% range null on the differential voltmeter.
f. Vary the frequency through the ! MHz range. The

quadrature output should be 10 volts rms +10%
throughout the entire range.

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

456. Voltage Error Control Test

4.57.  Use the following procedure to check the voltage
error control:

4-12
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a. Insure the equipment set-up procedure in paragraph
4-28 has been performed.

b. Set the S5200A for an output of 10 volts on the
10-volt range and I kHz on the 1 kHz range.

c. Connect the equipment as shown in Figure 4.3,

d. Set the MODE switch to OPER.

€. Obtain a null en the ac differential voltmeter (931B).

f. Set the VERNIER dial to 0 and the VOLTAGE
ERROR-% switch to X1.

8. The ac differential (93 1B) indication should not

change more than +0.01% (+1 mV).

h. Check the end point accruacy of the vernier by
setting the ac differential voltmeter (93 1B} dials
to 10.3XXX (least-significant digits are variable)
and the 5200A VERNIER dial to =3.0. The null
on the ac differential voltmeter (931B) should be
the same as in step g, +0.05%.

i. Check the other end point accuracy by setting the
931B dials to 9.7XXX and the 5200 VERNIER
diat to +3.0. The null on the ac differential
voltmeter (931B) should again be the same as
in step g, +0.05%.

i. Repeat steps g through i with the VOLTAGE
ERROR-% switch in the X.1 position. The
tolerances increase to +0.001% and +0.005% for
steps g and h, i respectively.

4-58. CALIBRATION PROCEDURES
453. Introduction
4-60.  The 5200A 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 accessot-
ies are listed in Tables 4-1 and 4-2. It is further recommended
that all adjustments be made with a small insulated blade
screwdriver.

NOTE

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

formed,
4-61. Equipment Preparation
462,  Prepare the equipment for calibration using the

following procedure:

a. Remove the top outer cover from the 5200A.



b. Remove the two inner covers to expose the pebs,
c. Perform the equipment set-up procedure in
paragraph 4-28.
CAUTION!

Voltages of +300 volts are present within the instru-
ment (Power Supply, Power Amp and Front Mother-
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.

4-63. Power Supply Calibration

4.64.  Use the following procedure to calibrate the Power
Supply: (Refer to Figure 4-5 for the test point locations
of the Power Supply Regulator and Power Amplifier PCB
Assemblies.}

a. Insure the equipment set-up procedure in paragraph
4-28 has been performed.
b. Counect a DVM to tp8 (HI) and tp5 (LO) on the

ASA2 Power Supply Regulator pcb assembly
(brown retainer pins}.

c. Adjust R32 on the Power Supply Regulator for
a DVM reading of 15 +0.01Vdec,
d. Prepare the DVM to read +190 volts and move the

HI lead to tp3 on the A7 Power Amplifier pcb
assembly {yellow retainer pins).

e. The DVM should read at least +185 Vde. If the
reading is less than +185Vdc readjust R32 on the
Power Supply Regulator for a minimum reading
of +185 volts at tp3. If the error is excessive (20%
or greater) the +190V power supply is defective.

4-.65. Power Amplifier Bias Calibration

466.  Use the following procedure to calibrate the Power

Amplifier Bias: (Refer to Figure 4-5 for the test point and

adjustment locations on A7 Power Amplifier Assembly

(yellow retainer pins).)

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

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

C. Set the MODE switch to OPER and the SENSE
switch to INT.
CAUTION!

In the following step tp4 and tp5 are floating at
approximately +190 Vde. Use a floating DVM

www.valuetronics.com

5200A

only. If the DVM has a guard it must be con-
nected to the low input terminal.

d. Remove the inner cover from the instrument
compartment and connect the DVM between
tp5 (HI) and tp4 (LO) on the Power Amplifier.
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 voltage of 0.2 Vdc. Rotate R26
clockwise until the DVM reads between 0.34
and 0.36 Vde.

4-67. Special Calibrations

4-68.  The calibration procedure in the following six sub-
paragraphs (4-69 thru 4-74) are for circuits that do not
normally require calibration. However if the performance
test reveals an out of tolerance condition or a component
in one of the affected circuits is changed due to a failute
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 A9 Oscillator Control pcb Assembly (blue
retainer pins) and the A10 Oscillator pch Assembly (viclet
retainer pins).

469, INTEGRATOR ZERO CALIBRATION

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

b. Set the 5200A output to 1.19 volts on the 1-volt
range and to 10Hz on the 100Hz range,

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

d. Connect the DVM between tpl (LO) on the oscillator

peb and tp5 (HI) on the oscillator control peb.
Connect a 10K-ohms resistor in series with the HI
Iead of the DVM.

€. Adjust R110 on the oscillator control board for
a reading of 0 +10 mVde.

4.70, HIGH FREQUENCY COMPENSATION CALIBRA-

TION

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

b, Set the 5200A output to 10 volts on the 10 volt
range and to 1.1999MHz on the IMHz range.

c. Set the MODE switch to OPER and the SENSE

switch to INT.

d. Coennect a DVM between tpl (LO) on the oscillator
peb and tp6 (HI) on the oscillator control pcb. Con-
nect a 10K-ohm resistor in series with the HI lead
of the DVM.

4-13
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TP?7 (OSC) J51 {AC—-DC) TP3 (PA) TP4 (PA) TPS (PA) R26 (PA)

R110 (OSC CTL}
C54 {(OSC CTL)

TP5 (OSC CTL)~
TP6 (0SC CTL)

TP5 (Reg)

R2 (OSC)

TP1 {OSC)

(Reg) Powaer Supply Regulator {OsC} Oscillator
{FA) Power Amplifier {OSCCTL)  Oscillator Control

{AC-DC) AC-DC Converter

Figure 4-6. TEST POINT AND ADJUSTMENT LOCATIONS
4-14
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4-71.

Adjust C54 on the oscillator control peb for a read-
ing of 0 +200 mVde.

FREQUENCY ACCURACY AND QUADRATURE
LEVEL CALIBRATION

NOTE

These procedures are combined because of the
interaction betweern the circiiits,

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

Set the 5200A output to 10 volts on the 10-volt
range and 1.0520 MHz on the 1 MHz range.

Install the instrument compartment inner cover
and secure it at one point front and rear.

NOTE

Adjustments may be made through the installed
cover at the labeled points, as shown in Figure 4-6,

4-16

Connect a frequency counter to the 52004 at the
COUNTER QUT connector (166) on the rear panel.

Connect an ac differential voltmeter (931B) to the
QUADRATURE OUT connector (J65) on the rear
panel with a 12-inch RG58U coaxial cable.

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

The frequency counter should read between 1.0420
and 1.0620 MHz and the quadrature level should be
between 9 and 11 volts.

If a frequency adjustment is required, adjust IMHz
A2 (C41) and 1MHz A3 (C45) equal amount in
the same direction until the frequency is within
tolerance.

If a quadrature level adjustment is required, adjust
IMHz A2 and 1MHz A3 equal amounts in opposite
directions until the level is within tolerance.

Set the 5200A cutput to 80kHz on the 100kHz range.

Adjust 100kHz (C42) for a frequency counter reading
between 79.6kHz and 80.4kHz.

PHASE LOCK CALIBRATION

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

Set the 5200A output to 10 volts on the 10-volt
range and 1kHz on the 1kHz range.

www.valuetronics.com

4.73,

Connect a test oscillator set to 10 volts rms at 1kHz
to the PHASE LOCK INP connector (J64) on the
5200A rear panel.

Connect two cables of the same length (approximately
2 feet) between the S200A output and the E1 and
E2 inputs of the phase meter as shown in Figure 4.7,

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

Zero the phase meter.

Disconnect the 5200A cutput going to the phase
meter E] input and move it to the PHASE LOCK
INP connector (J64).

Set the PHASE LOCK switch to ON.

Record the phase meter indication.

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

The phase meter should indicate the angle obtained
in step i +0.2 degrees. Adjust PHASE LOCK B
{R109, Oscillator Control pcb) if required.

Repeat steps i through k until the two readings are
within 0.2 degrees without making any adjustments,

Set the test oscillator output to 1 volt rms.

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

Adjust PHASE LOCK A (R52, Oscillator Control
peb) until the phase meter reads 0 +0.3 degrees.

Set the test oscillator output to 10 volts rms.

The phase meter reads 0 0.3 degrees.

Repeats steps o through q until the two readings are
within 0.2 degrees without making any adjustments.

DISTORTION CALIBRATION

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

Set the 5200A output to 10 voits on the 100-volt
range and 100 kHz on the 100 kHz range.

Remove the instrument compartment inner cover.

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

Recheck the Power Amplifier bias level. The pro-
cedure is detailed in paragraph 4-65.

Replace the instrument compartment inner cover.
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TEST OSCILLATOR PHASE METER
E1 E2
r A e A e S . S — — — 0
I -
00A o
l 52 E §
.| J64 (rear) 3 4
s L0 =15
= o ) a E1 and E2 Cables same
BNC Guard R Lo length for zeroing meter
I'T"

4-74.

Figure 4-7, PHASE LOCK CALIBRATION CONFIGURATION

Connect the wave analyzer to the 5200A output and
tune to the second harmonic, approximately 200 kHe,
of the input frequency.

Adjust OSC DIST (R31, Oscillator Control peb) for a
minimum deflection and record this reading.

Tune to the third harmonic and record the meter
reading.

The root mean square of the readings obtained in
steps h and i should be less than 0.041%.

OSCILLATOR ZERO CALIBRATION

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

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

Remove the instrument compartment inner cover.

Disconnect the white coax cable from J51 on the.
AC-DC Converter pcb. Connect the shields of the
jack and plug together with a short alligator clip lead.

Connect a DVM between tpl (LO) and tp7 (HI)
on thie oscillator pcb.

Set the MODE switch to ON and the SENSE switch
to INT.

www.valuetronics.com

2.

4-75.

4.76.

4-77.

Adjust OSCILLATOR ZERO (R2, Oscillator pcb)
for a reading of 0 +5mVdc.

Reconnect the coax to J51 and replace the inner cover.

Power Amplifier DC Zero Calibration

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 (931 B) with
a Fluke Model 887A AC-DC Differential Voltmeter.

Set the 5200A output to 1 volt on the 10-volt range
and 1kHz on the 1kHz range,

Set the MODE switch to OPER.

Adjust PWR AMP ZERO (R6, Power Amplifier pch)
for 0 £100uVdc.

Voltage Amplitude and Linearity Calibration

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 4-2 with both inner covers installed. Adjustments
are made through the marked ports in the instrument com-
partment inner cover as shown in Figure 4.6. Perform the test

417
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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.

4-79.

4-80.

4-18

LOW FREQUENCY ZERO AND GAIN CALIBRA-
TION

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

Set the 5200A output to 1 volt on the 10-velt range
and 1kxHz on the 1kHz range.

Set the MODE switch to OPER,

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

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

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

Set the 5200A output to 10 volts on the [0-volt
range.

Perform the transfer test. The transfer standard null
should be 0 + 500 uV (+0.005%).

Adjust REF (R48, Reference pcb) until the reading
is within tolerance.

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

100 VOLT LOW FREQUENCY CALIBRATION

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

Set the 5200A output te 100 volts on the 100-volt
range.

Adjust 100 V (R9, Attenuator pcb) for a transfer
standard null of 0 +5mV (+0.005%).

HIGH FREQUENCY ZERO CALIBRATION

Set the 5200A output to 10 voits on the 10-volt
range and IMHz on the 1MHz range.

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

Measure the error with the transfer standard and
record the value.
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4.81.

4-82,

Set the 5200A output to 1 volt on the 10-volt range,

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

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

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

HIGH FREQUENCY GAIN CALIBRATION
Set the 5200A output to 1 volt on the I-volt range.

Set the transfer standard and d¢ calibrator for 1 volt
operation,

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

HIGH FREQUENCY 100V RANGE CALIBRATION

Set the transfer standard and dc calibrator for 10 volt
operation, Set the DC Calibrator for 9.967 volt output.

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

The outpur at 1 MHz is purposely adjusted
0.33% low in order to optimize accuracy af
lower frequtencies.

Adjust 100V HIGH FREQ (C3, Attenuator pch)
for a transfer standard null of zero £0.01%.

4-83. Millivalt Amplitude Calibration

4-84.

The millivolt amplitude calibration procedure requires

the voltages be checked by a 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.

NOTE!

The statement, “‘Do not change the equipment
setting” does not apply to the null range switch.
Movement of this switch is often required to
obtain on scale null meter readings.

Connect the equipment as shown in Figure 4-3.



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

Set the 5200A output to 0.1 volts on the 1-volt
range and 1MHz on the 1MHz range.

Set the MODE switch to OPER.

Adjust the ac differential voltmeter (931B) for a
null indication. Do not change the settings on the
ac differential voltmeter until the 100 mV calibra-
tion is complete.

Set the 5200A output to 100 millivolts on the 100-
millivolt range. Remove the 12-inch coaxial cable
from the sense terminals of the 5200A and the ac
differential voltmeter

NOTE!

Internal Sensing is automatic on the 52004
miflivolt ranges.

Adjust 100 mV HIGH FREQ (L1 attenuator pcb)
until the ac differential voltmeter (931B)
indicates the null obtained in step e.

Connect the equipment as shown in Figure 4-4.

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

Adjust the ac differential voltmeter (9318} and
oscilloscope differential amplifier (7A22} gain for
an approximate 1 V rms null. Do not change

the test equipment settings until the 10mV
calibration is complete.

Set the 5200A output to 10 mV on the 10mV range.

Adjust 10 mV HIGH FREQ (R12 attenuator
pcb) until the 931B indicates the same null as

obtained in step j.

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

Re-adjust the ac differential voltmeter (931B)
and the oscilloscope differential amplifier (7A22)
gain for an approximate 1 V rms null. Do not
change the test equipment settings until the |
mV calibration is complete.

Set the 5200A output to 1 mV on the 1 mV range.
Adjust the 1 mV HIGH FREQ (R11 atten. pcb)

until the ac differential voltmeter (931B) indi-
cates the same null as obtained in step n.
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4.85. Error Control Calibration

4-86.  Use the following procedure for the Error Control

calibration:

a, Connect the equipment as shown in Figure 4-3,
insuring that both inner covers are installed and
secured and the equipment set-up procedure in
paragraph 4-28 has been performed.

b. Set the 5200A output to 10 volts on the 10-volt
range and 1kHz on the 1kHz range.

c. Set the MODE switch to OPER,

d. Obtain null on the ac differential voltmeter (531B)
and record the indication.

e. Set the VERNIER dial to 0 and the VOLTAGE
ERROR% to x1.

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

g. Check the adjustment by rotating the VOLTAGE

ERROR-% switch between the X1 and OFF
positions. The ac differential veltmeter (931B)
reading should not vary as the switch positions
change.

4-87. TROUBLESHOOTING

4-88. Troubleshooting Notes

4-89.  Troubleshooting for the 5200A consists of a series
of text, tabular flow charts and tables. When operating from
one tabular flow chart and refered to a second or a table,
perform the stated table and then yeturn to the onginal

table and the step being performed when the transfer origi-
nated. When a step is completed, if there is no requirement
for a decision, follow through and perform the next step

in sequence,

4.90.  The 30 second time delay is built into the circuit
1o prevent surges on the output that might damage an in-
strument connected to the output. This circuit can be dis-
abled while troubleshooting by connecting tpl to tp2 on
the Mothesbourd Assembly A2,

4-91.  Several times the procedure cails for shorting tpd
to tp5 on the AC-DC Convertor Assembly A8. This results
in the OVERLOAD indicator iliuminating’ This is the nor-
mal condition for this sequence and is not indicative of a
fault.
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492,  Refer to the General Maintenance instructions in
paragraph 4-6 when the test procedure indicates a lamp re-
placement (para. 4-13) or access to the switch pcb assembly
(para. 4-21). Access to the switch pcb components, other
than the indicator LED, requires removal of the peb shields
and should be done only after it has been verified that all in-
puts to the applicable circuit are present and correct.

4-93. Troubleshooting Sequence

494,  Start with the Performance Verification check,
outlined in Table 4-8 to verify operation of the mainframe,
Refer to the test of the indicated assembly or assemblies

if troubles arise during the performance tests.

WARNING!

Lethal voltages up to 750V are present on
the Power Supply, Power Amplifier, Atten-

4.20
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uator, Motherboard and Extender assemblies
when in the instrument. In addition, the vol-
tages may be present for up to 3 minutes
after power is removed. Extreme caution
should be exercised when working with these
assemblies.

4-95. Motherboard Assembly A2

4.96. The Motherboard Assembly has no active compo-
nents. It consists of land patterns and connectors. Check
it for continuity with an ochmmeter, removing it from the
main frame if required. Group pins B and € are shown out
of sequence on the schematic for clarity, however, they are
in sequence on the Motherboard, i. e., number one at the
top and working down.



5200A

Table 4-8. MAIN PROGRAM

' Go to the step
) number given
STEP ACTION for correct
NO, _ response
YES NQ
1 Assemble the sgquipment listed in Tables 4-1 and 4-2 required for the performance test,
2 Verify the instrument is set for the correct input line voltage, If required, reset using 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 results satisfactory? [ 5

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

6 Perform the Output Accuracy Test. Voltages Ranges, paragrpah 4-30.

7 Are the results satisfactory? 8 10

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

g Are the resuits satisfactory? 16 10
10 Remove pawer from the instrument. Wait at least three minutes, then disconnect the Power Amplifier

Assembly and install 3 jumper between tp 4 and tp 5 on the AC-DC Converter Assembly. Apply power
to the instrument in the local maode,

1 Connect an oscilloscope between tp 7 and tp 1 (common} on the ascillator assembly.
12 Is a signal present, controllable in amplitude and frequency with the Front Panel Magnitude Switches? 13 14
13 Perform the tests in Tables 4-12 Power Amplifier Assembly and 4-11, Attenuator Assembly to

isolate the fault. When the tests are complete and any fault located repaired, return to step &
or step 8 as applicable,

14 Parform the minor loop tests, This consists of performing the tests in Tables 4-10 Power Supply
Assemnbly, 4-16 Reference Assembly, 4-13 AC-DC Converter Assembly, 4-15 Oscillator Assembly
and 4-14 Oscillator Contrel Assembly. When the tests are complete and any fault located repaired
then return 1o steps 6 or steps 8 as applicable,

15 Perform the Frequency Qutput Test, paragraph 4-40,
16 Are the results satisfactory? 12 19
17 Performn the tests in Tables 4-15 Oscillator Assembly and 4-14 Oscillator Control Assembly. When

the tests are complete and any fault located repaired, return to step 15,

18 Perform the Distortion Tests, paragraph 4-43.
19 Are the results satisfactory? 21 20
20 Perform the test in Table 4-12 Power Amplifier Assembly beginning at step 92. When the test is

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

21 Perform the Overload Test, paragraph 446.
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Table 4-8. MAIN PROGRAM {Cont.)

Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
22 Are the results satisfactory? 24 23
23 Perform the tests in Tables 4-12 Power Amplifier Assemlipy and 4-11 Attenuator Assembly. When the
tests are complete and any fault located repaired, return to step 21.
24 Perform the Load Regutation Verification Test, paragraph 4-48,
25 Perform the Line Regualtion Test, paragraph 4-50.
26 Are the results of both tests satisfactory? 28 27
27 Perform 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.
28 Are the results satisfactory?
30 Perform the tests in Table 4-14 Oscillator Control Assembly beginaing at step 84, When the test is
complete, and any fault located is repaired, return to step 28
31 Perform the Quadrature Output Test, paragraph 4-54,
32 Are tha results satisfactory? 34 33
33 Parform the tests in Table 4-14 Oscillator Control Assembly beginning at step 59. When the test is
complete, and any fault located is repaired, return to step 31.
34 Perform the Voltage Error Control Test, paragraph 4-54,
a5 Are the resul1s satisfactory? 37 36
36 Perfarm the tests in Tables 4-8 Switchboard Assembly beginning at step 47 and 4-16 Referenca Supply
Assembly beginning at step 22. When the test is complete and any fault located is repaired, return to
step 34.
37 The Performance Test is now complete, if any componant was replaced or an adjustment changed, a
calibration procedure should be performed,
4.22
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Table 49 . SWITCHBOARD ASSEMBLY A3

) Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
1 If not already done, discannect Line Voltage from the instrument, remove the top outer cover

and the twa inner covers.

2 Verify the proper line voltage switch settings and fuse values. Refer to Section 2, Input Power
for detailed instructions if required.

3 Set the POWER Switch to OFF, the CONTROL Switch to LOCAL, the PHASE LOCK Switch to
OFF, the SENSE Switch to INT, and the VOLTAGE ERROR % Switch to OFF. Select 1 voit
on the 1wvalt range and 1 kHz on the 1 kHz range. Reapply line voltage to the instrument.

4 Set the POWER Switch to ON.
B Does the POWER ONM indicator illuminate? 7 1
6 Check the indicator CR37, the +5 voit supplied from the Power Supply and the interconnections

through the motherboard.
7 Does the OVERLQOAD indicator illuminate for less than 5 seconds and then extinguish? 9 8
8 The OVERLOAD indicator should illuminate until the +190 supplies reach their operating points and

then extinguish. Check the indicator CR33 and the + 190V Power Supplies on the Power Amplifier.

g Aftar a 30 second delay, does the instrument automatically go into STDBY?
Are the STDBY and LOCAL indicators illuminated and the OPER and REM indicators extinguished? 1 10
10 If neither indicator operates, check the indicators CR22 and CR23, and the logic gates U3 and U12. 1f

the indicators are reversed, remove the RCU to isolate it from the fault, then check the input logic from
the Power Supply (turn on delay} and Attenuator {STANDBY and INT OP} assemblies and that origin-

atina from the switchboard Mode Latch.

1 Exercise the MODE Switch several times to insure the indicators reverse and display the proper

status.
12 Do the indicators reverse with the switch movement and the OPER indicator illuminate when

selected? 14 3
13 Check the indicator CR22. Remove the RCU if still installed to isolate the fault from it. Check

the Standby logic tines from the Attenuator assembly and back to the switchboard Mode Latch
and Remote Circuitry. If the 1000 Volt range is selectad or the logic line is low and a 5205A,
is not connected, the instrument will not go into operate, but remains in Standby.

14 Is the LOCAL indicator iluminated? 16 15
15 Check CR24 and remave the RCU 1o isolate it from the fault.
16. Exercise the CONTROL Switch several times to insure the indicators reverse and display the proper
status.
17 Do the indicators reverse with the switch movement and the REM indicator illuminate when selected ? 19 18

Do all indicators except Power ON, STDBY, INT and REM extinguish when Remote is selected by
the CONTROL Switch?

18 Check CR24, CR25, 5§15, Li2 and U3.

5/76 4.23
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Table 4-9. SWITCHBOARD ASSEMBLY A3 (Cont.)

Go to the step
number given

STEP ACTION for correct
NOC. response
YES NO
19 Isthe PHASE LOCK indicater extinguishad? 2 20
20 Check U2, U3 and for fault creating low from the RCU.
21, Exarcise the PHASE LOCK Switch severat times.
22, Does the Phase Lock ON indicator illuminate when selected and extinguish when PHASE LOCK
OFF is selected? 24 23
23 Check CR26, U2, U3, 816 and the enabling voitage from the Local circuit {LOCALL.
24, {sthe SENSE INT. indicator illuminated and the EXT indicator extinguished? 26 25
25 Remove the RCU to isolate it from the problem. Check the sense logic on the Attenuator assembly,
{U13, U14, U5 and W17} Check U3, 5317 and the indicators CR27 and CR28 on the Switchboard
assambly.
26 With the MODE Switch to STDBY, set the SENSE Switch to EXT. Verify the INT indicator stays
illuminatad.
27 Sat the MODE Switch to OPER, then exercise the SENSE Switch several times 10 insure the indi-

cators revarse and display the selected status,

28 Set the MODE Switch to OPER and the SENSE Switch to EXT. Check that the SENSE indicator
automatically returns to internal sensing when any millivolt range is selected. Return the voltage
range to the 1-volt range and verify the sense circuit automatically returns to external sensing.

29 Are the three previous checks as stated? 31 30

30 The circuitry contralling these indications it located on the Attenuator assembly with the exception
of the SENSE Switch $17, the U3 inverter and the diodes CR27 and CR28 which are on the switch-
board assembly. The input at J11H/U3-5 should ramain low if external sensing is selected in stand-
by or drop low if any mitlivolt range is selected. If not, check the BCD to decimat converter L0
and its associated Logic gates W13, U14, U15 and U17. Repair as required, then repeat the test,
starting at step 28.

3 Vary the VOLTAGE RANGE Switch through its seven positions insuring the correct decimal poing
indicator illuminates.

32 Does CR32 (left extremel illuminate when the 1-mV and 1-Volt ranges are selected? CR31 (left

center} for the 10-mV and 10-Vaolt ranges, CR30 {right center} for the 100-mV and 100-Volt

ranges and CR29 {right extreme) for the 1000-Volt range? 34 33
33 Check the indicators, U4, UB and S7 using the truth table on the schematic, Figure 8-3. Insure

the CONTROL Switch is in the Local position and the LOCAL Jogic line low. Insure the inputs
to U4 are not grounded from a source external to the input, such as, the RCU, the Attenuator
assemnbly or the switchboard internal sense relay circuit. Remove the RCU to isolate it from
the fault. Cn the truth table O is the equivalent of a logic high and C of alogic low,

34 Vary the FREQUENCY RAMNGE Hz Switch through its five positions insuring the correct decimal
point indicator illuminates.

35 Does CR24 (left} illuminate when the 1 kHz and 1 MHz ranges are selected? CR35 (center) for
the 10 kHz range and CR36 (right] for the 100 Hz and 100 kHz ranges? 37 36

4-24
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Table 4-9. SWITCHBOARD ASSEMBLY A3 (Cont.}

5200A

STEP
NO.

ACTION

Go to the step
number given
for correct
response

YES NO

36

37

38

3¢

4

42

45

Check the indicators, U1, US and 513 using the truth table on the schematic, Figure 8-3. Insure
the CONTROL. Switch is in the LOCAL position and the LOCAL logic line low. Insure the inputs
to U5 are not grounded from a source external to the input, such as, the RCU or the switchboard
INTOQP circuitry, Remove the RCU to isolate it from the fault if any question arises,

The frequency range logic is not fed directly to other assemblies as in the Voltage Range circuit,
therefore, the fact that the decimal point indicators are operational is not sufficient proof that the
frequency range is reaching the remaining circuits. The Logic is latched by U8B and U9, decoded
by U7 and then routed to the Attenuator and Oscillator control assemblies, One way to verify
the Frequency Range output is to put the Oscillator Control assembly on an extender and use the
frequency range truth table to check the EINTQP gircuit outputs.  Substitute extender

pin 26 for C1, pin 28 for C2 and pin 30 for C4 in the table. |n addition, O is the equivalent of a
logic high and C of a iogic low,

Connect a rms differential voltmeter to the 52004 output terminal,
Vary each of the voltage magnitude switches in turn, while observing the output.
Does the output change in proportion to the mavement of the Voltage Magnitude Switches?

The voltage magnitude switch outputs are not readily accessible for testing. They can be reached
with the AC-DC Assembly on an extender for the LSD of magnitude and the Reference Assembly
an the extender for the five MSD's, With the AC-DC Converter in the extender, check at extender
pins 21, 23, 25 and 27 for AMPTD1, AMPTD2, AMPTD4 and AMPTDE respectively. The signal
present should be the BCD equivalent of the number displayed on the magnitude LSD switch, With
the Reference assembly in the extender check the MSD at extender pins 42 {AMPTD100K), 44
{AMPTD200K}, 50 {AMPTD400K) and 52 ({AMPTD800K]. Check the second MSD at extender
pins 34 {AMPTD10K)}, 36 {AMPTD20K}, 38 {AMPTD40K) and 40 (AMPTD80K). Check the

third MSD at extender pins 26 {AMPTD1K}, 28 (AMPTD2K], 30 {AMPTD4K) and 32 (AMPTDEK).
Check the fourth MSD at extender pins 18 (AMPTD 100}, 20 (AMPTD 200}, 22 (AMPTD 400)

and 24 (AMPTD BO0). 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 should be the complemented BCD equivalent of the switch
setting. Verify the voltage magnitude switches are opsrational before continuing.

Connect a frequency counter to the 5200A cutput terminals,

Select the 1KHz range and vary each of the frequency magnitude switches in turn while observing
the output,

Croes the output frequency change in proportion to the movement of the frequency magnitude
switches?

The frequency magnitude switch outputs are not readily accessible for testing. They can be reached
conveniently by placing the oscillator assembly on an extender board, The MSD outputs can be
read on extender pins 62 {FREQ 1K), 64 (FREQ 2K], 66 {FREQ 4K} and 68 {FREQ 8K). The
output at switch settings 1 through 7 will be standard BCD. Counts 8,9, 10 and 11 use FREQ 8K
as an additional 4 count so that both pins 66 and 68 are true for these counts. The BCD output
should be equal to the figure displayed on the front panel switch, The second MSD on extender
pins 54 {FREQ 100}, 56 (FREQ 200}, 58 {FREQ 400) and 60 {FREQ 800} shouid output a
standard BCD code equal to the front panal switch setting, The same is true of the third MSD at
Pins 42 (FREQ 10, 44 (FREQ 201, 50 (FREQ 40) and 52 {FREQ 80}, and the LSD of pins

34 (FREQ 1),36 {FREQ 2), 38 {(FREQ 4} and 40 {FREQ 8}. Logic True for this test is —15V
from the logic circuitry and the oscillator assembly. Lgoic Low is approximatety +0.6 Volts from
the Q1 cellector voltage on the switchboard. Verify the frequency magnitude switches are oper-
ational befare continuing,

42 4
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Table 4-9, SWITCHBOARD ASSEMBLY A3 (Cont.}

Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
48 Check the Voltage Error - % circuit by removing power and then disconnecting the Reference and
Power Amp assemblies. Install the extender in place of the Reference assembly to give access to
test points not convenient 10 reach on the switchboard, Reapply power to the instrument and set
the CONTROL Switch ta LOCAL and the MODE switch to STDBY.
47 Check with an ahmmeter for approximately 100K ohms between extender pins 60 and 62.
a3 Set the VOLTAGE ERROR - % Switch to X1 and check between extender pins 64 and 68 for a
smooth change in resistance 25 the VERNIER is moved from one extreme to the other.
49 Set the VOLTAGE ERROR - % Switch to X.1 and check batween extender pins 64 and 66 for a
smooth change in resistance as the VERNIER is moved from one extreme to the other.
50 Are all the Voltage error % checks acceptable? 52 51
51 Check the VERNIER resistor R21, K1 contacts and the interconnections, This is a resistance check
only to verify smooth operations. An electrical chack of the system is made during checks of the
Reference Assembly.
52 Remove Power from the instrument, Install the attenuator assembly using the extender kit pcb
and cables. Placing the attenuator on the extender provides access to signals not readily accessible
on the switchboard assambly. Reconnect the Reference and Power Amp assemblies,
53 When power is reapplied to the instrument, is there a delay of approximately 30 seconds before the
STDBY indicator illuminates? 56 54
54 Check the 30 second turn an delay {physically located on the Power Supply Mother Assembly} con-
sisting of US and its associated components. Repair as required then repeat step 63.
55 Set the MODE Switch to OPER, then change the Frequency Range.
56 Does the instrument momentarily drop in status to standby? 58 57
57 Check the pulse generating circuit U7, UB, US, U10 and U11 on the Switchboard Assembly, Repair
as required, then repeat step 565,
58 Connect an ascilloscope to extender pins 32 and 88 {common). A logic high should be present.
59 Does the logic signal go low in approximatley 20 msec when the POWER switch is set to OFF? 61 60
{This check insures no transient spikes from Power Supply fade down appear at the output to
damage equipment connected to the 52004, if input power is lost.)
60 Check Q18, C26 and their associated components on the Power Supply Mother Assembly. 1§ C26
becomes leaky, the instrutnent will alternate in status between operate and standby, Repair as
required, then repeat step 58.
61 Remove power from the instrument, Wait at least three minutes then replace the Attenuator
Assembly and remove the Power Amplifier Assembly. Remove any shorting links or external
connections from the output terminals.
62 Reapply power and after the 30 second delay, while in STDBY, select internal sensing. Measure
with an chmmeter between Output High and Sense High, then between Output Low and Sense Low.
63 Are both readings close to zero ahms? 65 64
4-26 5/76
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Table 4-9. SWITCHBOARD ASSEMBLY A3 {Cont.}

) Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
64 Check the sense relay K3 and its associated logic gates. Repair as required then repeat step 62.
65 Seiect the 100 Volt range then set the SENSE switch to EXT and the MODE switch to OPER.
66 Recheck the resistance readings between the Qutput and Sense terminats.
67 Do both readings reflect a diode junction indication for both ahmmeter polarities? 69 68
B8 The diodes separating the sense from the output terminals are physically located on the Attenuator
assembly. Load regulation faults can be causedwhen these diodes are either shorted or open. Repair
as reguired then repeat step 65,
69 Remove power from the instrument. Replace any assemplies removed or on an extender, and then
install both top inner covers, Remove any shorting links or external connections from the output
terminals.
70 Measure from the guard terminal to the ground terminal,
Fal I's the guard to ground reading greater than 10 Megohms? 73 72
72 Check for physical damage or debris that would bring the chassis in contact with the guard. Repair
or remove as raquired and repeat step 70,
73 Measure from the guard terminal to the inner covers,
74 |s the guard to inner caver approximately 12 obms? 76 75
7% Check the components (R27/L1) between the terminal and the covers then repeat step 73,
76 Replace the outer covers on the instrument.
77 Measure from the guard terminal to the outer cover.
78 I's the guard to outer cover reading greater than 10 megohms? 80 79
79 Check in particular for physical damage that would bring the inner and outer covers into contact.
Repair as required then repest step 77.
80 Measure from the ground terminal to the outer cover and to the powerline center connecior,
B1 Is the reading between the grounk! terminal and both the power line center connector and the
outer covers virtually zero? a3 82
82 Check for an open between the power ling, chassis and front terminals. This passes through the
motherboard. Repair as required then repeat step 80.
83 The test of the switchboard assembly is now complete. If R21 was replaced the Error Control
Calibration procedure should be performed.
5/76 4-27
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Table 4-10. POWER SUPPLY ASSY AB

Go to the step
number given
STEP ACTION for correct
NO, response
YES NO
1 Prior to beginning this test the top outer and inner covers must be removed, an autotransiormer
must be connected between the instrument and line power and adjusted for the proper input, the
fuse and its rating should be checked, and the position of the voltage selection switches must be
checked for the applicable input voltage as shown in Section 2.
2 lasure the POWER switch is OFF, the CONTROL Switch to LOCAL, the PHASE LOCK switch to
OFF, the SENSE switch 1o INT, the VOLTAGE ERROR % switch to OFF and gutputs of 1 Valt
on the 10 Valt range and 1 kHz on the 1 kHz range are selected.
3 Install the ASA2 Power Supply Regulator on an extender board.
WARNING
When the 5200A Power Switch is ON, dangerous Voltages up to + 300V dc are
present on some extender pch test points.
4 Verify the Line Voltage cord is connected, then set the POWER switch to ON,
5 Make the following vaoltage checks of the standard inside the guard regulators {+5, +15, —15, +30,
and —30)} using pin 51 of the extender board connector as common (LOJ.
6 Connect the HI input of the differential veltmeter 1o extender pin 57.
7 Adjust R32 for an output of +15 +0.1 Volts.
8 Can the voltage be adjusted within tolerance? 9 84
9 Using the autotransformer vary the input line voltage +10%.
10 Doaes the rgulator output change less than +5 m Volts? 11 86
1 Connect the oscilloscope to pins 57 (HI) and 51 {LO) and vary the line voltage +10%.
12 15 the maximum peak-to-peak ripple less than 10 m Volts. 13 86
13 Transfer the differential voltmeter and oscilloscope HI inputs to extender pin 59.
14 Does the regulator output read —15 +1.0 Volt? 15 86
15 Using the autotransformer vary the input line voltage + 10%,
16 Does the regulator gutput change less than +20 m Volis? 17 86
17 I5 the maximum pesk-ta-peak ripple less than 10 m Volts? 18 868
18 Transfer the differential voltmeter and oscilloscope HI inputs to extender pin 55,
19 Does the regulator cutput read +30 +1.0 Volts? 20 86
20 Using the autetransformer, vary the input line voltage + 10%.
2 Does the regulator output change less than + 10 m Volts? 22 86
22 Is the maximum peak-to-peak ripple bess than 10 m Volts? 23 86
23 Transfer the differential vattmeter and oscilloscope HI inputs to extender pin 53.
24 Does the regulator output read —30 +1.0 Volts? 25 36
4.28
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Table 4-10. POWER SUPPLY ASSY. A5 (Cont.)

5200A

) Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
25 Using the autotransformer, vary the input line voltage + 10%
26 Daes the regulator output change less than 10 mVolts? 27 86
27 Is the maximum peak-to-peak rippte less than 10 m Volts? 28 86
28 Transfer the differential voltmeter and oscilloscope HI inputs 1o extender pin 68.
29 Does the requlator gutput read +5 +0.25 Valts? 30 86
30 Using the autatransformer vary the input line valtage + 10%
3 Does the regulator output change bess than +10 m Volts? 32 86
32 Is the maximum peak -ta-peak ripple less than 5 m Volts? 33 86
33 Make the following voltage checks of the floating inside the guard regulators (+15 {F), —15 (F}
and +20 (F)) using pin 43 of the extender board connector as commen (LO).
34 Caonnect the differential voitmeter ML input to extender pin 38 and the oscitloscope HI input to
extender pin 37.
35 Does the regulator input read +6.955 +0.005 valts? 36 38
36 Using the autotransfarmer, vary the input ling voltage +10%
37 Does the regulator input change less than +5 m Volts? 38 39
3B |s the maximum peak-to-peak ripple less than 20 m Volts? 40 39
39 Check the interconnections on the AS and A2 Motherboards and the A12 Reference Supply. The
Reference Supply can be isolated by using an input from an external floating supply at pin 38, how-
ever, the common from the floating supply must be cannected to both pins 41 and 43, The +20 (F)
is used on the Reference Assembly to generate the 6955V input. Repair the applicable assernbly as
required then repeat step 35.
40 Transfer the differential voltmeter and oscilloscope HI inputs to pin 39 on the extender boatd
{or tha equivalemt ASA2TP12]).
41 Does the regulator output read +20 +0.25 Volts? 42 86
42 Using the autotransformer vary the input line valtage +10%.
43 Does the regulator output change less then +100 m Valts? a4 86
44 1s the maximurm peak-to-peak rippte less than 50 m Volts? 45 86
45 Transfer the differential voltmeter and oscilloscope HI inputs to pin 34 on the extender board {or
the equivalent ABA2TP 10}.
46 Does the regulator output read +15 +0.1 Volts? 47 86
47 Using the autotransformer, vary the input line voltage +10%
48 Does the regulator output change less than +10 m Volts? 49 86
4.29
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Table 4-10. POWER SUPPLY ASSY. A5 (Cont.)

Go to the step )
number given J
STEP ACTION for correct
NO. response
YES NO
49 Is the maximum peak-to-peak ripple less than 20 m Volts? 50 86
50 Transfer the differential voltrneter and oscilloscope HI inputs to pin 35 on the extender board
{or the equivalent AGA2TP 11).
81 Does the regutator output read —15 +0.5 Volis? 52 86
52 Using the autotransformer, vary the input line voltage +10%
53 Does the requlator output change less than +10 m Volts? 54 86
54 Is the maxirmum peak-to-peak ripple less than 20 m Vaits? 55 86
55 The High Valtage tests that follow should begin with all pebs instalted (ASAZ2 peb installed on the
extender pch) except the Power Amplifier A7, If the instrument is not in this configuration, re-
move powsr, wait at least three minutes, install or remove the pcbs as required, then reapply power.
WARNING!
Extreme caution must be exercised when checking the +300 and +190 RAW
Voltage supplies. Lethal voltages are present on the extended board test points,
In addition, since there is no current limiting other than tha line fuse, grounding
one of the test points with a test lead can short out the supply and may burn
out the inter-connecting lands on the Power Supply Assembly AS or the Exten-
der board,
56 Connect the DVM LO input to the extender board pin 26. This point is comman for alt the High
Voltage tests.
NOTE
The tolierances fisted in the following High Voitage checks are dependant upon the
fine voltage being within tolerance since there is no line regulation far these supplies.
57 With the DVM HI input check at extender pin 29 for +350 +35 Volts de, pin 21 for =350 +35 volts
de, pin 27 for +270 +30 Volts de, and pin 23 for —270 +30 Volts dc.
58 Are all vottages present and within tolerance? 60 59
59 Check the applicable filter, rectifiers and transformer secondaries. Repair as required, then repeat
step 57.
60 Flemove pawer from the instrument, wait at least three minutes, then install the Power Amgp-
lifier A7 and reapply power to the instrument.
61 With the DVM HI input check at extender pin 29 for 4328 +30 Valts de, pin 21 for —325 +30 Volits
dc, pin 27 for +250 +30 Volts dc, and pin 23 for —270 +30 Volts dec.
62 Are all voltages present and within tolerance? 64 B3
63 Check the Power Amplifier A7 and the interconnections for loading. Repair as required, then
repeat step 61.
64 Set the POWER switch to OFF and wait at least three minutes bafore centinuing,
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5200A

) Go to the step
Yoy e
NO. response
YES NO
65 Remove the Power Supply Regulator pcb A5A2 from the extender pch and return it toits slot.
install the Power Supply pcb ASA1 in the extender pch. Verify all other peb's are installed in
the instrument,
66 Set the POWER switch 1o ON and the MODE switch to STDBY.
67 Make the voltage checks of the outside the guard regulatar {+5v {0), +15 (O}, and —15 {0}, using
tp1 on the Power Supply peb as commaon.
68 Cannact the differential voltmeter and oxcilloscope HI inputs to extender pin 40.
69 Does the regulator output read +5 +0.5 Volts? 70 86
70 Was the valtage Regulatar U4 replaced? 85 1
Al Using the autotransformer, vary the input line voltage +10%
72 Does the regulator output change less than +50 m Volts? 73 86
73 1s the maximum peak-to-peak ripple less than 5 m Volts? 74 86
74 Transfer the differential voltmeter and oscilloscope HI inputs to tp3 on the Power Supply pcb.
75 Does the regulator output read +15 +1.0 Volts? 76 86
76 Using the autotransformer, vary the input line .voltage +10%
77 Does the regulator output change less than 500 m Volts? 78 B6
78 ts the maximum peak-to-peak ripple less than 20 m Volts? 78 86
79 Transfer the differential voltmeter and oscilloscope H1 inputs to tpd on the Power Supply pcb.
80 Does the regulator output read —15 + 10 Volts? 81 86
a1 Using the autotransformer, vary the input line voltage + 10%.
B2 Does the reguiator output change less than 300 m Volts? 83 86
82 ts the maximum peak-to-peak ripple less than 10 m Vaolts; 97 86
84 Check the input to the power supply, the fan and thermal switch for aver-heating, the voltage selec-
tion switches, and the transformer primary.
85 Is the fault isolated? a0 86
86 Check the applicable transformer secandary, bridge rectifier, regulator circuit and interconnections.
87 Is the fault isolated? a0 88
B8 Check far loading from other circuit boards by removing the pcbs one at a time while monitoring
the effected regulator output. Insure the POWER switch is set to QOFF before removing any pecb
and always begin with the A7 Power Amplifier,
89 1§ ane of the other circuit boards is loading down the regulator, refer 1o the applicable procedure.
When the Ioading is remaved, return to the step that originated the transfer.
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Table 4-10. POWER SUPPLY ASSY AB

STEP
NO.

ACTION

Go to the step
number given
for correct
response

YES NO

20

e}

92

93

95

a7

Replace the component found defective.

If the Load regulation of the standard voltage regulators inside the guard are to be checked, go to
step 92, for the floating voltage regulators inside the guard, go to step 93 and for the outside the
guard regulators, go to step 94.

Check the standard inside the guard regulators using the checks in Table 4-17. All pcbs should be
removed from the instrument when making these checks except the AB Power Supply Assembly
which ingludes the ASA1 Power Supply PCB, the ASA2 Power Supply Regulator peb and the
ASA3J Transformer pcb. The load may be placed across the extender board test pins listed in the
table, |f a 2 Watt carbon resistor is used for the load, leave connected only long enough to measure
the regulation. When the test is complete, repair as required and recheck the inside the guard regu-
{ators beginning at step 5.

Check the floating inside the guard regutators using the checks in Table 4-18, All pcbs should be
removed from the instrument except for the Power Supply Mother A5 with its associated sub-
boards AGA1 Power Supply pcb, ABAZ Power Supply Regulator peb and ASA3 Transformer pcb,
and the A12 Reference Assembly. The instrument should have at least ten minutes warmup prior
to performing the checks. For proper grounding, connect a clip lead from the output cable

shield of the Reference Supply to pin 43 on the extender and a clip lead connecting pins 41 and 43,
If the 6.955 reference is questionable, this voltage ¢can be supplied from an extarnal source to

pin 38, however, insure the external supply is stable, that pins 41 and 43 are connected to the
axternal supply LO which must be floating and the Reference Assembly disconnected from the
instrument. In addition to the Reference Supply, the +15 {F) regulator is used as a reference

for the other threa supplies. Even though the —20 Volt supply is not used, its presence should

be checked since it can effect the other supplies if shorted. The loads may be placed directly on
the extender pins, however, they should he left connected only the minimum time required to
obtain & reading. When the test is complete, repair as required and recheck the floating

inside the guard reguiators, beginning at step 33.

Check the outside the guard regulators with the Power Supply pcb ASA1 on the extender board
using the checks in Table 4-19. Al pcbs should be removed from the instrument except the
Power Supply Mother AB with its associated sub-boards ABA1 Power Supply pcb, ABA2 Power
Supply Regulator pcb and AS5A3 Transformar pcb. The instrument should have at least ten
minutes warmup prior to performing the checks. Leave the load connected only the minimum
time required ta obtain the readings. When the test is complete, repair as required and recheck
the outside the guard regulators beginning at step 67,

Caonnect a DVM between U4-4 {HI} and TP 1 {(LO}.
Compare the voltage reading to the figures in Table 4-20. Select the applicable value of RG
and compare to the installed compaonent. If not correct, instail the correct value and verify the

regulator output is equal to +5 +0.5 Volts. When complete, go to step 71.

Test of the Power Supply Assembly is complete. The 30 second deiay and INT OP circuits are
physically located on the assembly but are checked during the Switch Assembly Test in Table 4-9.
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Table 4-11. ATTENUATOR ASSEMBLY A6

5200A

) Go to the step
' STEP number given
ACTION for correct
NO. response
YES NO
1 Remove Power from the instrument, Wait at least three minutes, then remave the attenuator assembly,
install it on the extender pcb and reinstall the combination in the instrument. Insure that all other
standard assemblies are installed in the instrument and the coaxial conhex connector cables are con-
nected.
WARNING!
When the 5200A is in Standby, dangerous voltages of +300V dc
are present on some extender pcb test points.
2 Set the POWER Switch to ON.
3 Lsing extender pin B1 as common, check with a DVM at extender pin 84 and J32, pin 7 {top rear
card edge connector) for +6 + .26V dc.
CAUTION!
The Attenuator Assembly is a multilayared pech. When removing components for re-
placement during troubleshooting, the preferred mathod is to clip the leads, espacially
with IC's, and remove tham one at a time to prevent removing the thru hole plating.
4 Is the voltage present and within tolerance at both points? 6 5
3 If present at pin 84, but not at J32-7, check the peb for opan land patterns. |f not present at either
point, check the power supply output and for loading.
6 Verify the MODE Switch is in STOBY, then while sefecting all of the various Frecuency/Voltage
range combinations, check if the OVERLDAD or OPER indicators illuminate.
7 Did the OVERLOAD indicator illuminate at any Frequency/Voltage range combination? 8 12
) While set at the defective Frequency/Range combination, remove the conhex connectors for the
coax cables to the Power Amplifier and AC-DC canverter,
9 Did the OVERLQAD indicator stay illuminated? 10 1"
10 Check the LIMIT Logic circuits on the Power Amplifier and/or AC-DC converter for the overload
using the applicable tabtes, When complete, repeat the test beginning with step 6.
11 The most probable cause of an overload originating on the attenuator is more relays than required
closed, providing parallel signal paths and loads, Use Tables 4-21 and 4-22 as an aid in tracing signal flow.
Also, check the assembly for shorted kand patterns or components, Repair as required and repeat the test
beginning with step 6.
12 Did the OPER indicator illuminate at any Frequency/V oltage range comhbination? 15 13
13 Set the Voltage range switch to 1 volt and the MODE switch to OPER.
14 Does the OPER indicator illuminate and the STDBY indicator extinguish? 16 15
15 Check the STANDBY logic ling at extender pin 34 and the logic gates ariginating the signal. Repair
as required and repeat the step causing the transfer to this step.
16 Select both Internal and External Sensing at each Voltage range.
433

www.valuetronics.com



5200A

Table 4-11. ATTENUATOR ASSEMBLY AB (Cont.)

Go to the step
number given

sTer ACTION for correct
NO. response
YES NO
17 15 the sense switching correct, i.e., only internal seiectablg in the three millivolt ranges and both
Internal and External selactable in the other ranges? 19 18
18 Check the EXT SEN iogic line at extender pin 43 and the logic gates originating the signal. Repair
as required and repeat the test beginning at Step 16.
19 Perform the Load Regulation Verification Test in paragraph 4-48.
20 Perform the Line Regulation Test in paragraph 4-50.
21 Are the results of both tests acceptable? 24 22
22 A failure in the sense lines is a freguent cause of failure in the line andfor load regulation circuits,

This can he checked by removing the Power Amp and selecting the 100-volt range, external sense
and operate. Measure with an ohmmeter between the output high and sense high terminals, and
then between the output low and sense low terminals. There should be a diode junction voltage
drop in both polarities on each set of terminals. An gpen ar short in any of these measurements
will cause a failure. When completed, select internal sensing and measure for a short between each
set of terminals. An open or diode junction voltage drop during these measurements will cause a
failure. A complete check of the sensing relay is contained in Table 4-9, step 61.

23 Replace the Fower Amp, repair any components found defective and then recheck the Line and
Laoad regulation as described in paragraphs 4-48 and 4-50. [If the instrument still does not pass
those tests, perform the Signal Path Test Subroutine beginning at Step 34. When the subroutine

is completed, return to the procedure at step 19,

24 Perform the Distortion Tests in paragraph 4-43.
25 Avre the results of the test acceptable? 29 26
26 Check for an overload condition on the Power Amp Assembly. If present, refer to step 6. If applicable,

repair s required and repeat step 24,

27 Check for the same distortion at the input from the Power Amplifier. |f present, check the Power
Amplifier, using the applicable table, f applicable, repair as required and repeat step 24,

22 The distortion may be caused by problems in the signal paths through the relays. Perform the sig-
nal Path Test subroutine beginning at step 34. When the subroutine is completed, return to the
procedure at step 24.

29 Connect a rms differential voltmeter .across the 5200A output terminals. Connect the instrument
far external sensing. Setect external sensing on the 5200A Front Panel,
30. Excercise the Front Panel Frequency and Vohage range switches up to a maximum of 10 volts,
1 MHz several times to check the repeatability and stability of the output signal.
3 Is the stability and repeatability of the output of an acceptable quality? 33 32
32 Perform the Signal Path Test sub routine beginning at step 34, When the subroutine is completed,

return to the procedure at step 29,

33 The test of the Attenuator Assembily A6 is now complete. If any component was replaced or an
adjustment changed, a calibration procedure shouid be perfarmed.

34 Signal Path Test Subroutine. Three different methods can be used to provide a signal source to
trace the signals through the Attenuator Assembly. Each method is described in one of the three
following steps. Select the method best suited for the conditions at the time the test is performed.

35 The first method uses the output from the Power Amp and the front Panel Controls but removes
the attenuator sense output. Verify the attenuator assemnbly is on the extender and connected to
the Power Amp Qutput with an extension cable, Remove the Attenuator Sense Qutput cable from
the AC-DC Converter. Short tpd to tp5 an the AC-DC Converter (the OVERLOAD indicator will
illumninate but will not effect operations). The instrument is now ready for the test which starts

at step 38, howaever, remember that whiie the Power Amp input is controlied, the output is not
and will vary shghtly trom normnal readings.

4-34
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Table 4-11. ATTENUATOR ASSEMBLY A6 {Cont.)

B200A

STEP
NO.

ACTION

Go to the step
number given
for correct

36

37

38

39

The second method uses the Osciliator Qutput and the Front Panel controls but remaves the Power
Amp from the circuit. Disconnect the Power Amp from the instrument. Verify the sttenuator
assembly is on the extender, Remove the Attenuator sense output cable from the AC-DC converter
and short tp4 to tp5 on the AC-DC Converter (the OVERLQAD indicater will illuminate but will
not effect operations), Connact the oscitlator assembly output at tp7 (HI) and tp1 (LO} to the
Attenuator input at the conhex connector, J33. Set the Front Panel Voltage magnitude switches to
full scale. The instrument is now ready for the test which begins at step 38, hawever, the maximum
signal will be approximately 3 volts rms.

The third method uses an external oscillator to remove any possibility of the error being induced
by the Oscillator of Power Amp assernblies, Verify the Attenuator assembly is on the extender.
Remove the Attenuator sense output cable from the AC-DC Converter. Disconnect the Pawer
Amplifier and Oscillator assemblies. Connect the cutput of an external oscillator set for some fre-
guency within the range dialed by the Front Panel and between 1 and 12 volts rms to the attenua-
1or input at the conhex connector 333. 1f the 100-volt range is selected in the OPERATE mode,
an input of 10 to 120 volts may be used. However, if more than 12 volts is applied while the in-
strument is in any other range, or in the 100-volt range, while in standby damage 10 the attenua-
tor components may result.

Trace the applied signal through the paths 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 lagic controlling the voltage Amplitude range. Verify the relay coils and contacts are
operational prior ta testing the energizing logic circuits. Check that the attenuatar sense output
cable always has available between 0.1 to 1.2 voits rms for the AC-DC Converter.

NOTE
A logic HIGH or true can result from an open circuit in addition to the normal
+2.0 to +5.0 volts de.

Repair as required, repeat the test until the results are satisfactory, then return to the step origi-
nating the transfer to this sub-routine.
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Table 4-12. POWER AMPLIFIER ASSEMBLY, A7

Go to the step
number given
STEP ACTION for correct
NO. response
YES NOQ
1 Remove power from the instrument. Wait at least three minutes, then disconnect the Power Amp
from the Motherboard, install it on the extender assembly and reinstall the combination in the instru-
ment. Do not reconnect the attached coaxial cable 10 J33 on the Attenuatar assembly. Set 3110
the position the white dot is visible to lower the output stage operating voltages. Ratate A2G 81 AS
CURREMT ADJUST fuity counter clockwise for minimum biss. Connect a test voltmeter between
tp QUTPUT (HI) and tp 6 LOW. Disconnect the Oscillatar Assembly A10 from the instrument
for the volitage regulator checks.
WARNING!
When the 5200A POWER Switch is ON, dangerous voltages
up to + 300 Volts DC are present on some extender pch test
points,
2 Set the POWER Switch ta ON and after the delay, the MODE switch to STDBY.
3. Does the test voltreter read a DC Zero offset of 0 £ 0.5V de? 4 5
4 If the DC offset voltage is within tolerance and the instrument fault has not yet been isclatad 1o
the power amplifier the power supply checks that follow may be omitted at the operator’s dis-
cretion and the test transferred {o step 4%, 1f the instrument fault has been isolated to Power
Amplifier or a fault develops in later steps of this procedure, the power supply checks contained
in steps 5 through 44 should be performed,
5 Connect the DV between extender pins 21 {Hl} and 17 {LOQ} and check the +300 for a reading
hetween +205 and +355V dc.
6 Transfer the DVM HI input to extender pin 13 and check the —300 for a reading between —295
and —355V dc.
7 Transfar the DVM HI input to extender pin 16 and check the —190 RAW for a reading between
—220 and —280QV de.
8 Transfer the DVM HI input to extender pin 19 and check the +190 RAW for a reading betwean
+220 and +280V dc.
9 Transfer the DVM HI input to éxtender pin 76 and the LO input to pin 86. Check the +30V for
a reading between +29 and +31V de.
t0 Transfer the DVM HI input to extender pin 74 and check the —30V for a reading between —29
and —31V dc.
1" Transfer the DVM HI input to extender pin 77 and check the —158V for a reading between —-14
and — 16V de.
NOTE
The +158V dc is adjusted to the listed tolerance during cafibration. It might then
be readjusted out of the listed tolerance to insure the +190 Voits regufated checked
tater in the procedure is at feast +185V dc.
12 Transfer the DVM HI input to extender pin 79 and check the +15V for a reading between +i4.9
and +15.1V dc.
13 Transfer the DVM HI input to extender pin 83 and check the +5V for a reading between +4.75
and +5.25V dc.
14 Are all the externally supplied voltages within tolerance? 24 15
15 Remaove power fraom the instrument, wait at least three minutes, then remove the Power Ampli-
fier Assembly from the extender assembly, and reapply power to the instrument.
16 Repeat the voltage checks in steps 5 through 14 with the Power Armplifier Assembiy removed.
17 Are all the voltages now within tolerance? 18 19
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Table 4-12. POWER AMPLIFIER ASSEMBLY, A7 {Cont.}

5200A

‘ Go 1o the step
number given
STEP ACTION for correct
NO. response
YES NOQ
18 Check the Pawer Supply Assembly output and the insteconnections using the applicabkle tables.
Repair as required and repeat the voltage checks beginning with step 1.
19 If the plus and minus 15 or 30 Volts supplies are defective, due to laading on the Pawer Amp,
check the + 190V regulator circuits, the —21 Volt circuit, the Output Stage transistors, shorted
land patterns, oscillation on the output or a de offset on the output.
20 For loading in the +5 Volt cireuit, check K1, K2, @13, U2 and the land patterns.
21 For loading of the + 300 Volit suppliss, chack at CR8 and CRY for +10 + 1V dcand —10+1 V de
respectively. If present, check the output stage,
22 The +190 RAW inputs are used to generate the + 790 Regulated Supplies. Check these circuits
for loading if the input is loaded down sufficient to be defective.
23 Repair any faults located and repeat the power supply checks starting at step 2.
24 With the DVM connected between tp 1 {HI) and tp6 {L.O} does the — 130 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 connected for more than 5 seconds
and use a high wattage resistor box such as the clarostat, powaer resistor decade
box, Model 240-C or equivalent.
26 Check the regulation of Q31, Q32, CR12, Q30 and Q23 and their associated companents, then
verify the circuit as follows: With a scope connected between tp1 and tpG, the ripple should be
less than 10 mV pp. Apply a 4k ohm load between tp6 and the negative (bottom end)of C20 and
check for a change in voltage with the load applied at less than 500 mV. The ripple with the
load applied should not exceed 10 mV. With the line voltage varied +10%, the regulated voltage
should nat vary more than 500 mV p-p with no load and 700 mV with the 4K ohm load applied.
26 Check the limiting of Q40 and its associated components, then verify the circuit as follows:
With a scope connected between tp1 and tp6, the ripple should be less than 10 mV p-p, Apply a
1 K abm load between tp 6 and the negative (bottom) end of C20 and check for a change in voi-
tage of greater than 10 Volts,
27 Repair as required and then rapeat step 24
28 With the DVM HI input transferred to tp2, does the —190 Limit Voltage read between —180 and
—Z200V dc? N 29
29 Check the limiting of Q19, Q24 and their assaciated components for the output stage supply, then
verify the circuit as follows: With a scope connected between tp 2 ang tp 6, the ripple should be
less than 10 mV p-p. Apply a 1.3K ohm load betwsen tp6 and the collector of Q24 and check for a
change in valtage of greater than 2 volts. With the line voltage varied +10%, the —190 limit voltage
should not vary more than 500 mV unloaded.
30 Repair as required, then repeat step 28.
N With the DVM HI input transferred to the negative {topl end of C35, does the — 190 bias supply
read between —180 and —200V de? 34 32
4.37
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Table 4-12. POWER AMPLIFIER ASSEMBLY, A7 {Cont.)

STEP
NO.

ACTION

Go to the step
number given
for correct
response

YES

NO

32

33

35

36

37

40

41

42

43

a5

Check 041, 042 and their associated components for the —190 bias supply, then verify the circuit
as follows: With a scope connected between the negative end of C35 and tp &, the ripple shouid

be less than & mV p-p. Apply a 7K ohm load between the negative end of C35 and tp6 end check far
a change in voitage of greater than 2 volts, With the line voltage varied + 10%, the —190 bias voltage
should not vary mare than 500 mV unloaded.

Repair as required, then repeat step 31.

With the DVM HI input transferred to junction R72 and the collectors of Q6 and Q8, does the DVM
read between —20 and —22V dc?

For a fault in the —-21 volt circuit, check CR1, CR3, Q7 and (8, and the differential amp transistors
Q3, 4, 05 and Q6. The collector of Q2 should be at approxiamtely +6.5 Volts except when the
—100 volt range is selected. The collector of Q7 should be approvimately 28.4 volts and the
emitters of Q3 and Q4 should be close to equal and between 0.7 and 1.8 volts, The gate of Q1
should be 0 +100 (L Volts, however, at least a 10K ahm resistor should be used in series with the 1
voltmeter probe to prevent oscillation,

Repair as required then repeat step 34.

with the DVM HI input transferred to tp 3 does the +190 Regulated Supply read between +185 and
+200V dc.

Check the regulation of Q25, Q26, Q28 and their associated components then verify the circuit as
fallows: With a scope connected between tp3 and tpB, the rippie should be less than 100 mV p-p.
Apply a 4K ohrn load between the Cathode of CR32 (027 Emitter convenient equivatent) and

1 6 and check for a change in voltage of less than 500 mY. The ripple with the load applied
should not exceed 100 mV, With the line voltage varied +10%, the regulated +190 Volts should not
vary maore than 1 volt with or without the 4 K ohm load applied.

Check the limiting of Q27 and its associated campenents, then verify the circuit as follows: With
a scope connected between tp3 and tpé the ripple should be less than 100 mV p-p. Apply a 1.3K ohm

load batween the Cathode of CR32 and tp6 and check for a change in voltage of greater than 50 volts,

Repair as reguived then repeat step 37.
Recheck the zero de offset between tp QUTPUT {HIy and 13 6 for 0 +100 M Volts.

15 the offset within tolerance now that all the regulated power supplies have been verified?

Try to bring within tolerance by adjusting R6 PWR AMP ZERO. If insufficient range exists check the
main signal and main feedback paths through the Power Amplifier. Check the Op Amp U1, CR29
and €29 at the input or @38, and Q33 with their respactive associated components could cause the
offset. CR19 and CR20 breaking dewn at an incorrect voltage could cause the oifset through the
feadback path, Relays K1 and K2 should be energized and deenergized respectively in all ranges
except the 100 volt range. In the 100 Volt range, their status should be reversed. Any other config-
uration could cause an offset and distortion. The output stage components G20 and Q23, with C12,
C17, C19, CRB and CRY are also a possible problem. The BIAS CURRENT ADJUST R26 should be
set at the minimum but if this reads mare than 350 mV, between tp5 (+} and tp4 {—}, the circuitis
defective. Also check for loading in the cutput cable.

Repair as reguired, then repeat step 41.
Remove power from the instrument. Wait at least three minutes, then connect the Power Ampli-

fier Quput cable to the Attenuator Assembly with a coaxial extension cable and set 51 ta the posi-
tion the red daot is visible. Reconnect the Oscillator Assembly 1o the Motherboard,

37

41

45

35

as

43
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Table 4-12, POWER AMPLIFIER ASSEMBLY, A7 (Cont.)

5200A

STEP
NG.

ACTION

Go to the step
number given
for correct

response

YES NO

47

48

49

51

52

53

55

57

Set the POWER Switch 1o ON, and after the delay, the MODE swiich to STDBY.

While observing the OVERLOAD indicatar, rotate the voltage and frequency range switches through
their various combinations. Da not exceed the Volt/Hertz specifications,

Did the OVERLOAD indicator come "ON’ for any Trequency/volttage range combination?
Were the detailed power supply checks beginning at step 5 perfarmed?

Prepare the equipment as detailed in Step 1, then perform the detailed power supply checks starting
at step 5.

Isalate the overfoad problem to the Power Amp by turning off the power and pulling the cable
going from the Power Amp to the Atten, Assy, !f the Overlaad LED goes out, the problem
tstikely in the Atten, Assy. Refer to the Atten, T/S Table, !f it stays lit the problem is
likeiy to be in the Pawer Amp, Disconnect the Oscillator Assembly. Check the output bias
gircuit, Check st to QUTPUT For an osciliation with the input shorted {tp 8 to extender
pin 69). If the ascillation is approximately 3 mHz, check U1 and Tts associated circuitry.

If approximataly 10 MHz check C43 and C38, |If the oscitlation is at 250 - 600 MHz it
might be Q4 or Q34 through O37, (These can be traced with a pick up loop and spectrum
analyzer display.} Check K1 and K2 in the feedback loop and CR19/CR20. With the
overload {LIMIT high) Q38 conducts gating on Q38 to shunt U1 with CB to stabilize the
amplifier and prevent ascillation in U1, Also Q33 will conduct te shortthe Tnput to input
tow through 28 for stabilization and quick recovery from the overload. Repair as required
then repaat step 47,

Select an output of 1 valt an the 10-volt range at 1 KHz and set the MODE switch to STDBY,
Using an oscilloscope, is an AC signal present at tp OUTPUT, equal to approximately 1 volts rms?
13 an input signal present from the oscillatar assermnbly at extender pin 697

Check the Oscillator Assembly output, for loading of the cutput on the Oscillator Control Assembly
and the interconnections. Repair as required, then repeat from step 52.

Perform the applicable step from the sequence in steps 57 through 65 to isolate the fault. Repair
as required, then repeat the sequence starting at step 52.

The sense loops tan be isolated with the following procedure: Verify the Power Amp is on an exten-
der and the Output Cable is not connected to the Attenuator. Disconnect the attenuator sense

cable from the AC-DC converter. Shart tpd and tp5 on the AC-DC Converter. Set the MODE

switch 1o operate. In the 10-volt range, the normal indication is a X3 gain between the input from the
oscillator and 1p QUTPUT. In the 100 Volt range, the gain should be 30, Whan the Attenuator
Feedback laop is disconnected the gain is dependent on the Power Amp feedback resistors R1, R2
and their associated circuitry.

All inputs can be isolated by removing the osciflator and oscillator cantrol assemblies, after power
has been removed, and connecting an external oscillator between extender pin §9 (H)) and tp6

{LO). Check for the proper gain {3 or 30 up to the maximurn swing) with a scope. The input should
be kept below 3.3V rms.

DC levels may be checked by removing the oscillator and oscillator control assemblies, the attenuator
sense cable, tha Power Amp ocutput cable and shorting the power amp input {extender tp69) to input
LO (tpB). Typical DC levels are fourwd in the detailed power supply checks in steps 1 and & through
44 which should be performed at this time if not done previously.

49 52

81 50
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Table 4-12. POWER AMPLIFIER ASSEMBLY, A7 (Cont.)

STEP
NO.

ACTION

Go to the step
number given
for correct
response

YES

NO

60

&1

62

65

67

70

7t

Check the OC through Low freguency operation of the Power Amp Assembly. Remove pawer
from the instrument, Wait at least three minutes then remove Q15 and (9 frem the Power Amp-
lifier. Set S1 to the low voitage position {white dot showing}, disconnect the Power Amp output
¢able from the attenuator and short the assembly input {tp6 to extender pin 69). Disconnect the
Oscillator and Osciltator Control assembiies from the instrument. Place an alligator clip on ane and
of 100 ohm 2 watt carbon resistor and a transistor lead on the other. Connect the resistor between
the vertical shield in the center of the board and the cotlector hole of the removed Q15. Turn R26
BIAS CURRENT ADJUST Fully counterclockwise and connect a voltmeter between tp QUTPUT
{H1) and tp6.

Select a 1 volt output on the 10 volt range at 1 kHz and set the MODE switch to STDBY. The output
should be approximately +2.4V dc. Also check between the top of R72 (HI and tp6 for approx-
imately —14V dec.

Very carefully remove the toad (resistor connected in step 60} and chack that the output voltage
goes to approximately +22V de and the voltage at the top of B72 remains at —14V de.

Connect the 100 ohm resistor between the collector pin on the socket for Q15 and extender pin 77
{—30V}. The output voltage should ga to approximately —12.5V and the vottage at the top of
R72 to approximately —28.5V de,

The voltage swing at R72 is an indication of the condition of the input and mid stages. The swing
of the autput is an indication of the condition of the driver and output stapes.

Remove power from the instrument. Wait at least three minutes, then replace 09 and Q15, the dis-
connected assemblies, and return 51 1o the High Voltage Made of Operation (the red dot visible).
R26 is readjusted for the correct bias in the next sequence. Restore power to the instrument.

With a Lins isolated voltmeter measure the output stage between tp5 (HI} and tpd, If the voltmeter
has a guard connect it to input LD,

Is the bias voltage atjustable by R26 BIAS CURRENT ADJUST to 350 £ 10 mV, repraesenting a bias
current of 35 mA?

Biasing current for the driver stage is established by CR17. 14 mA flows from the +300V through
R82- R84, CR17, Q14, R28, Q15, Q36, Q37, and Q42 and their associated components to the
—130 regulated supply. R26 develops the voltage drop needed across Q14 and R23 to bias the
drivers and cutput transistors. The voltage drop scross (14 should be between 2.24 and 2.84
volts, depending on the setting of R16. The circuit can be affected if C12, CR5 or CRE are shorted
ar Jeaking. CRE and CRY can effect the output giving the impression of a bias defect.

Repair as required then repeat step 66,

Verify all assembiies are installed in the instrument {the Power Amplifier on the extender assembly).
Switch $1 should have the red dot visible for the High Voltage Mode. Verify the Power Amp out-
put cable is connected to the Attenuator and the Attenuator sense cable connected to the AC-DC
converter assembly,

NOTE

Thiz test insures proper operation and fast recovery to the overload circuit. To
perform it the Attenuator Assembly AG must be operational with its feedback
circuit.

Connect an oscilloscope across the 52004 output terminals,

70

68
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Table 4-12. POWER AMPLIFIER ASSEMBLY, A7 {Cont.)

) Go to the step
number given
STEP ACTION for correct
NO, response
YES NO
72 Obtain an output of 10 volts on the 10 volt range at 1 kHz.
73 Place a two watt cerbon composition 100 obwn load on the output.
74 Does the OWVERLOAD indicator iluminate and the oscilloscope display an attenuated waveform,
clipped on both the positive and negative peaks? 76 75
75 Check the —190 regulatar if the negative portion is defective, the +130, if the positive, then repeat
step 72.
76 Return to STDBY, verify the OVERLOAD indicator axtinguishes. Remaove the 100 ohm resistor.
77 Obtain an output of 100 Volts on the 100-volt range ax 1 kHz then apply a 1K ohm 10 watt

resistor as a load.

78 Does the OVERLCAD indicator illuminate and the oscilloscope display an attenuated waveform,
clipped on both the positive and negative peaks? 80 79
79 Check the —190 regulator, if the negative portion is defective. The +190, if the positive. Repair as

required then repeat step 76,
80 Return to STDBY and remove the load.

81 Obtain an output of 10 volts on the 10 volt range at 1 kHz then apply a shorting link to the
cutput terminals,

82 The OVERLOAD indicator illuminates and the output drops to zero.

83 Remove the short. The OVERLOQAD indicator extinguishes and the output returns to normal.

84 Is the short circuit recovery feature operational ? 86 85
a5 Check the —190 regulator, if the negative portion is defective. The +190 if the positive. Repair as

required then repeat step 80.

86 Connect the OC coupled oscilloscope between tp2 {—190V LIM) and 1p6 {LO} and obtain a

10 volt {10 Volt range) output at 1 kHz {1 kHz rangel.
87 When a short is applied to the 5200A output, does the display fold to zero volts at & 1 kHz rate? B9 g8
83 Check Q19, Q24 and their associated components, Repair as required, then repeat step 86.
89 Connect the AC coupled oscilloscope between tp1 {(—190V) and tp6 (LO) amd obtain a 10 volt

{10 volt range) output at 1 kMz {1 kHz range],
90 When a short is applied to the 5200A output, does the display peak at+5 and —3 volts at a 1 kHz rate,

but nat fold back {i.e, go toward zero)? 82 £}
9N Check 031, Q32, Q40 and their associated components. Repair as required, then repeat step 89,
92 Connect the AC coupled oscilloscope between tp3 (+190V) and tp6 (LO) and obtain a 10 volt

{10 volt range} output at 1kHz (1kHz rangel.
93 When a short is applied to the 5200A output, does the display fold to zero volts at 1 kHz? 95 o4
94 Check the +190V Regulator, Repair as required, then repeat stap 92.
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Table 4-12. POWER AMPLIFIER ASSEMBLY, A7 (Cont.)

Go to the step
STEp number given
13
ACTION for correct
NO. response
YES NO
95 Prepare the scope display for AC coupling, 1V/CM, 0.5 ms/CM, then connect it between the negative
end of €35 and tp6 (LO}.
95 Short the output terminals, then select a 10 volt on the 10 volt range/1 kHz output.
a7z Does the scope display a waveform of approximately 3 volts peak-to-peak at the negative end of C357 99 98
ag Check transistors Q41, Q42 and their associated components, |f 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 the distortion tests outlined in paragraph 4-43.
100 Were the results acceptable at all frequencies? 110 101
101 Perform the applicable steps from the sequence in steps 102 through 103 to isolate the fault. Repair
as required, then repeat the test starting at step 99,
102 Disconnect the Pawer Amp from the extender assembly, short tpd to 1p5 on the AC-DC converter,
and check for distartion at extender pin 69, |f the distartion remains, check the Oscillator Assembly
using the applicable table. Also check the Power Supply for excessive ripple.
103 tf there was no distortion with the Power Amp disconnacted, wait three minutes after you remove power
and replace the Power Amp, except ieave the output cable disconnected, connect a short between 1p4
and tp5 an the AC-DC Converter, connect a clip lead between tp7 on the Oscillator and the positive end
af €29 (bottom} of the Power Amp and set the Front Panel voltage output switches for 3.2 voits, Check
at the positive end of C29 (bottom) for distartion. If distortion remains check for a de offset or ripple
on the outputs of the Power Amp (step 3) and Oscillator Assemnbly and for failure of C29 or CR29 on the
Power Amp input circuit, f the distortion disappears, check far a failure in the Power Amp output stage.
104 Check the output high and Jow signal paths back through the sense lines. This can be accomplished
by disconnecting the oscillator assembly and applying an external oscillation between 0.3 and 3.3
V rms 1o the positive (bottom) end of C29 on the Power Amp. With an oscilloscope common on
1p2 of the AC-DC Assembly, trace the 0.1 to 1.2 V rms signal back starting at C22 of the AC-DC
Converter through the contacts of J52 to the Attenuator Assembly. Refer to Table 4-11 for the
Attenuatar checks.
105 Verify the bias as monitored between tpb (HE) and tpd {LO) on the Power Amplifier is +350
+10 mV. Adjust R26 BIAS CURRENT ADJUST for this reading if required. 1§ not adjustable,
refer to step 66.
106 Verify the proper operation of Power Amp relays K1 and K2. tn all ranges except 100 volts K1
should be energized and K2 de-energized. In the 100 volt range, the conditions are reversed.
107 Shorted or leaking zener dicdes CR 19 and CR20 may cause distortion probiems.
108 020 and 23 may cause breaking down at the high voltage peaks. This can be observed with an
oscilloscope by connecting a X 10 probe between the bias test points tpd and tp5. Select and
monitor an output af 119V rms at 10 Hz (to obtain the longest possible duty cyclel then slowly
increase R26 BIAS CURRENT ADJUST for a bias reading of 450 mV. For clipping on the posi-
tive peaks, check Q23 as the most likely problem, for clipping on the negative, check Q20. When
completed, reset the bias for 350 +10 mV.
109 If the distortion is in the form of an oscillation, repeat the check listed in step 61,
4-42

www.valuetronics.com
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Table 4-12. POWER AMPLIFIER ASSEMBLY, A7 (Cont.)

) Go to the step
_ number given
STeP ACTION for correct
NQ. response
YES NO
110 Check the gain of the Power Amp by comparing the input signat at the positive end of €29 {bottom)

with the signal at tp OUTPUT using an oscilloscope. With the MODE switch in STDBY, the gain
should be X3 in all ranges. 1§ the switch is in OPER, the gain should be X30 in the 100 volt range
and X3 in all athers.

111 15 the gain correct in all ranges? 113 12

112 Check the operation of relays K1 and K2. in the 100 volt range K2 should be energized and K1 de-
energized. In all other ranges, the opposite is true. Resistors R1 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 discannecting the oscillator and oscitlator control assemblies and connecting an exter-
nal oscillator between the positive end of 8 €29 (bottom} and tp 6. Repair as required, then repeat
from step 110.

113 The test of the Power Amplifier Assembly A7 is now complete, H any camponent was replaced or
an adjustment changed, a calibration procedure should be performed.
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5200A

Table 4-13. AC-DC CONVERTER PCB ASSEMBLY AB

Go to the step
number given

STEP ACTION for correct
NO. response
YES NO
1 Remove power from the instrument. Wait at least three minutes, then disconnect the power Amplifier

Assembly A7, the Qscillator Control Assembly A9 and the Osciliator Assembly A10 from the Mother-
board Assembly AZ. Install the AC-DC Converter Assermbly AB in the instrument on the extender pcb
assembly. When test points are not available, locations will be defined in reference to a companent as
it is seen facing the component side of the pcb, i.e., top of R1, bottom of R2, leftside of C3 or right
side of K4. Refer to the component location drawings in Section 8 to locate the called out com-
ponent on the assembly, With jumpers connect extender pin 86 to tp5 and tp2 on A8, Reapply
pawer to the instrument.

2 Check the floating inside the guard voltages supplied tc the AB Assembly. Connect the DVM LO input
to extendear pin 64 to check the +15 (F), —15 (F} and +20 {F) input voltages.

3 Connect the DVM HI input to extendler pin §7.
4 |5 the DVM reading between +14.9 and +15.1 volts c? 5 27
5 Apply a 270 ohim load to the +15 (F} volts input.

NOTE

The lpad may be appiied across the DVM input terminals, provided tow-ohm
test leads are used.

) Daes the DVM display change less than 1 volt when the load is applied? 7 27
7 Remove the tead and transfer the DVM HI input to extender pin 61.

B Is the DVM reading between —14.5 and —15.5 volts de? 9 27
9 Apply a 270 ahm load to the — 15 (F) volt input.

10 Does the DVM display change less than 1 volt when the load is applied? 11 27
11 Remove the load and transfer the DVM HI input to extender pin 65.

12 Is the DVM reading between +19.75 and +20.25 volts de? 13 27
13 Apply a 270 ohm load to the +20 {F) voit input,

14 Daes the DVM display change less than 1 volt when the load is applied? 15 27
15 Remove the load and transfer the DVM LQ input 1o extender pin 85 to check the standard inside

the guard voltages. Transfer the DVM HI input to extender pin 84,

16 Is the DVM reading between +4.75 and 5.25 volts de? 17 27
17 Apply a 100 ohm load to the +5 volt input,
18 Does the DVM display change less than 0.5 volts when the load is applied? 19 27
19 Remove the load and transfer the OVM HI input to extender pin 79.
20 Is the DVM reading between +14 5 and +15.5 volts de? 21 27
21 Apply a 270 ohm load to the +15 volt input.
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Table 4-13. AC-DC CONVERTER PCB ASSEMBLY A8 {Cont.}

5200A

) Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
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 HI input to extender pin 77.
24 Is the DVM reading between — %4 and —16 volts dc? 25 27
25 Apply a 270 ohm load to the —15 velt input.
26 Doas the DVM display change less than 1 valt when the load is applied? 31 27
27 Isolate the trouble from the Power Supply by removing power from the instrument, remove the AB
assembly from the extender, individually jumper extender pin 86 to extender pins 42, 64 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 an the Reference Assambly
the Switch matrix A3 and the Attenuator AS, Repair or replace as required, then return to the step
originating the transfer.
30 Remove power, rermove the jumpers installed in step 27, verify the jumpers installed in step 1 are
installed, replace the A8 assembly in the extender assembly, respply power and check the appli-
p 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 Referance Assembly at J51 and
insert a “T* connector made from a BNC connector and two BNC to conhex adapters between
the cable and J51.
32 Verify the 5200A is set to operate at 1 volt on the 1-volt range and 1 kHz on the 1 kHz range.
33 Connect the DVM to the “T*" cannector to monitor the Reference Assembly input and reapply power
1o 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 dispiay should be a figure somewhere between 5 and 6 volts. The exact
figure is not important, since it will vary, only the fact that the switch settings
dividing the figure are linear.
35 Set the 5200A 1o oparate at 0.1 valt on the 1-volt range. The DVM should display the figure
recorded in step 34 +0.02%.
36 Set the 5200A 1o operate at 0,2 volts on the 1-volt range. The DVM should display
the figure recorded in step 34 +0.02% multiplied by two.
37 Repeat 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 a tolerance +0.02%.
38 Are the readings linear and within tolerance? 43 39
39 Disconnect P51 from the AB assembly, leaving the “T** cennector attached to the cable. Connect the
shield of the cable and the shieid on the board. Repeat sieps 32 through 37 without the load of the
A8 assembly on the Reference Assembly.
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Table 4-13. AC-DC CONVERTER PCB ASSEMBLY AS8 (Cont.)

Go to the step
aumber given

STEP ACTION for correct
NG. response
YES NO
a0 Are the readings linear and within tolerance? 42 41
41 Perform the Reference 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 circuits of the AC-DC Converter Assembly A8 at JB1 for leading. When
the loading is removed, repeat the test beginning at step 32,

43 Rernove power from the instrument, disconnect the “T’* adaptor and reconnect J51 ta the A8
Agsembly.
44 Connect extender pins 18 and 86 with a jumper clip lead to energize K4 when power is applied.

Verify the two jumpers instalted in step 1 are in place,

45 Apply a 1 volt rms +0.1% signal at approximately 1 kHz from an external source to J52.
a5 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 circuitry, especially K4, Repair and repeat step 47,
49 Using an AC Differential valtmeter, 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 differential voltmeters to isolate the
failure to an individual circuit or companent in the buffer amplifier, Repair as required, then repeat
step 49,
51 Repeat step 47, 48, and 49 with the input frequency set at 10 Hz and 1 MHz to check the

bandwidth of the Buffer

52 Check at the Anode of CR10 and Cathode of CR 11 with an oscilloscope for the waveform displayed
on the schematic of the AC-DC Converter Assembly (Figure 8-11},

53 Are both waveforms present with a peak voltage of 1.4 volts for an input of J52 of 1V rms? 72 54
54 Remove power from the instrument. Remove the covers from the twe DC operational Amplifiers,
ABA1 {right} and ABA2 (left) and reverse them. Reapply power to the instrumant and recheck
the waveforms at the anode of CR10 and Cathode of CR11,

55 Are both waveforms present with a peak valtage of 1.4 volts? 56 57

56 Remove and replace the defective Amplifier. These amplifiers are not repairable in the field, and must
be replaced as a unit, Order Fluke Stock Number 332627, When the defective amplifier has been
replaced, repeat step 52,

57 Restore the BT Operational Amplifiers to their ariginal positions,
53 Reduce the input voltage at J52 to 0.1 volts rms at 1 kHz.
59 Using a 20K resistor in series with the HI Lead of a DC differential voltmeter, check at the bottom

end of R25 (input to rectifier amp).

B0 Is the reading equal te 0 £10 jivolis de? 62 61
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Table 4-13. AC-DC CONVERTER PCB ASSEMBLY AB (Cont.}

5200A

) Go to the step
- number given
STEP ACTION for correct
NO. response
YES NO
61 Adjust R29 RECT. ZERQ for the null + 10 tivolts. If there is insufficient range for adjustment,
check the DC operational Amplifier, the adjustment circuitry, and the rectifier amplifier.
62 Increase the input voltage at J52 to 1.0 volts rms at 1 kHz,
63 Attach a 20K ghm resistor in series with the probe then check at the top to R15 for a typical
value of +1.724V dc.
64 Check at the bottom of R16 for a typical value of +1,714V dc or approximately 10mValis less
positive than the voltage measured at R15.
£5 With an oscilloscope check at the top of R 18 for a typical 180 mV peak-to-peak signal riding on a
+7.29V dc level.
66 Check at the top of R22 for a typical value of +8.05V dc.
67 Check at the bottom of R22 for a typical value of 8,18V dc.
68 Check at the top of R21 for a typical value of —11.45V dc.
69 Check at the bottom of R23 for a typical value of —12.16V de.
70 Check at the junction of the 14 and Q15 collectors for a typical 3.5 volts peak-to-peak balanced
above and below the de zero line + 100 mVolts,
71 Replace companents in the rectifier amplifier as required and repeat step 52 until a satisfactory
cutput is obtained, |f the rectifier cutput assembly (406959) consisting of Q14, Q15, Q26, CR10,
and CR11 are changed, insure the unit is not mounted flush to the peb but approximately 3/8 of
an inch away from the surface of the pch.
72 Select a 1 volt output on the 10 volt range and verify it is applied to J52.
73 Connect de coupled scope between tp3 and tp5 (LO).
74 Check for an output at tp3 of approximately +12,5V dc.
75 Select an 11 volts output on the 10-voit range,
76 Check for an output at tp3 of approximatety —13.5V de,
77 Are the voltages correct and swing from ane extreme to the other? 79 78
8 Check the DC Operational Amplifier ABA1 (refer o step 54 for procedure} and Q24 with its
associated circuitry. Replace or repair as required, then return to step 72.
79 Connect the DVM to the bottom of R47 1o moniter AMPTD1. Rotate the voltage magnitude LSD
switch through its range. The DVM reading should go from a small negative value on all even
numbers to approximately +15 volts for all odd numbers.
80 Transfer the DVM to the bottom of RS0 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 a small negative voltage at other settings.
31 Transfer the DVM to the bottom of R53 to menitor AMPTD4. Rotate the voltage magnitude
LSO switch through its range. The DVM readings should be approximately +15 volts at settings
4,5, 6, and 7, with a small negative voltage at other settings.
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Table 4-13. AC-DC CONVERTER PCB ASSEMBLY A8 (Cont.)

Go to the step
number given

STEP ACTION for correct
NO. response
YES NO
82 Transfer tha DVM to the bottom of RB6 to monitor AMPTDS8. Rotate the voltage magnitude LSD

switch through its range. The DVM readings should be approximately +15 volts at settings 8 and 9,
with a small negstive voltage at other settings,

83 Were the readings correct at all four resistors? 85 84

84 Check at extender pins 21 {AMPT1}, 23 (AMPTD?2}, 256 (AMPTD4) and 27 (AMPTDS) for the
correct inputs as outlined in steps 79 through 82, Data present replaces the +15 volis with —5 volts
and a slightly positive cutput replaces the slightly negative voltage for data not present. If any
readings are incorrect, check the output from the switch matrix and the interconnecting circuits,

If all inputs are correct, check the FETS and Driver Transistors associsted with the defective circuit.
Repair as required and repeat step 79.

85 Varify that only the A7, A9 and A 10 Assemblies are remaved from the circuit, tp2 is conr_lected 1o
tp5, extender pin 86 is connected with a jumpar to both extender pin 18 and tpb, and an external
oscillator is input to the peb at J52. Connect an oscilloscope between 1p3 {HI) and tp5.

86 Set the 5200A frequency range to 1 kHz, then apply a 1.2V rms input at 2 kHz from the external

source
87 Does the oscilloscope display of the output at tp3 have a ripple voltage less than 20 mVolts peak-

to peak? 88 a0
88 Sweep the external ascillator from 100 Hz to 1.2 MHz,
89 Daes the ripple voltage remain less than 20 mV peak-to-peak throughout the entire range? 91 a0
20 Check the filter consisting of U2 and its associated circuitry, then repeat step 86.
a1 Set the 52004 frequency range to 100 Hz, then sweep the external oscillator from 10 Hz to 120 Hz,
82 Does the ripple voltage remain less than 20 mV peak-to-peak through the entire range? 94 93
a3 Check that extender pin 59 goes LO in the 100 Hz range only to energize K 1. Check the contacts

of K1 for closing and C25. Repair as required and repeat step 91,

94 Transfer the external oscillator input to extender pin 70 {HI) and tp5 {LO). Remove the jumper
from between extender pins 18 and 86 and connect it betwaen tp2 and tp5. {The OVERLQAD
indicator comes on automaticlly when these two paints are jumpered).

95 Sat the extarnal oscillator output for 3V rms £0.1% at 1 kHz.

96 Is the input signal present at the top of C22 {approximately 1V rms}? 98 a7
97 Check relay K3 and its contacts. Repair as requirad and repeat step 95.

o8 Test of the AC-DC Converter A8 is complete. If any component was replaced or an adjustment changed

a calibraticn procedure should be performed.
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Table 414. OSCILLATOR CONTROL ASSEMBLY A9

5200A

) Go tao the step
numbher given
STEP ACTION for correct
NQ. response
YES NO
1 Remove power from the instrument. Wait at least three minutes, then install the Oscillator Control
Assembly, A9 on an extender pch. Leave the three coaxial cables connecting the assermnbly to the rear
panel disconnected. Verify all assemblies except the Power Amplifier A7 are instalted in the instrument.
When test points are not available, locations will be defined in reference to a component as it is seen
facing the component side of the pcb, i.e., top of A1, botiom of R2, left side aof C3 or right side of
K4. Refer 1o the component location drawings in Section 8 to focate the called out component
on the assembly. Connect & jumper between tpd and tp§ on the AC-DC Converter Assembly AS.
2 Set the POWER Switch to ON, the CONTROL Switch to LOCAL, the PHASE LOCK Switch to OFF,
the SENSE Switch to INT, Select 1 volt on the 10-volt range and 1 kHz on the 1 kHz range.
NOTE!
The overlioad indicator will remain Iit as long
as TP4 (LIM)} is jumpered to TPS {COM]
3 Connect the DVM LO input to extender pin 85, Use this point as common while checking the input
voltages to the assembly .
4 Connect the DVM HI input to extender pin 75 and check for a reading betwean +29 and +31 valts de.
B Transfer the DVM HI input to extender pin 73 and check for a reading between —29 and —31V dc.
6 Transfer the DVM HI input to extender pin 79 and check for a reading between +14.5 and +15.5V dc.
7 Transfer the DVM HI input to extender pin 77 and check for a reading between —14 and - 16V de.
8 Transfer the DVM H} input 10 extender pin B4 and check for a reading between +4.75 and +5.25V dc.
g Are ail the voltages present and within tolerances? 11 10
10 Check the outputs from the Power Supply Assembly and their interconnections, then repeat the
checks beginning at step 3.
1 Repeat steps 3 through 7 while applying a 270 ohms load. The change in voltage should be less than
1 V de for all steps. |f Low-Ohm test leads are used the load may be applied across the DVM input
terminals.
12 Repeat step 8 while applying a 100 ohm toad. The change in voltage should be less than 0.5 volts de.
13 Do the input voltages stay within tolerance? 19 14
14 Flemove power, wait at least three minutes, then remove the oscillator contral assembly from the
extender board and reapply power. After the dealy, se thte MODE swtich to STDBY.
15 Repeat steps 3 through 8, 11 and 12 with the Osciltator Control Assembly reem
16 Are ali voltages within tolerance? 17 18
17 Check the output from the Power Supply using the applicable table and the interconnactian circuits.
Repair as required, then repeat the check beginning at step 1.
18 Check the circuits on the peb using the valtage or voltages which are out of tolerance, When the
loading circuit i3 identified, repair as required, then repeat the check beginning at step 1.
19 Transfer the DVM Hi input to U10 pin 4 and check for a reading between +14.5 and +15.5V dc.
20 Transfer the DYM Hi input to U10 pin 11 and check for a reading between —14 5 and --15.5 V dc.
449
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5200A

Table 4-14. OSCILLATOR CONTROL ASSEMBLY A2 {Cont.)

Go to the step
number given

STEP ACTION for correct
NO, response
YES NO
21 Transfer the DVM HI input 1o the anode of CR3 {bottom) and check for a reading hetween +11 and
+13 Volis de.
22 Transfer the DVM HI input to the Anode of CR4 {bottom} and check for a reading hetween —& and
—7 volts dc.
23 Are all the voltages present and within tolerance? 25 24
24 Check the applicable regulator circuit, repair as requirad, and repeat steps 19 through 23,
25 Hepeat steps 19, 20 and 21 while applying 2 1.8 k ohm load. The change in voltage should be less than

0.5V dc for all steps.

26 Repeat step 22 while applying a 470 ohm lead. The change in voltage should be less then 0.5 Volts.
27 Do the voltages stay within tolerance? 28 28
28 Check the circuits on the assembly using the affected voltages. Repair as required and repeat the

check beginning &t step 19.

29 Check the gutput of the oscillator assembly A10 between tp 7 (H1) and tp 1 with an oscilloscope.
30 15 an oscillation present? 62 N
N To continue with this check, it is assumed that the AC-DC Converter Assembly A8, and the

Oscillator Assembly A10 are operational. If this assumption has not been verified, check the two
assemblies using their respective test procedures,

32 Llse tp 1 as comman.

33 Check the Zero Crossing Detector circuit by cannecting an external 4.5V rms, 1 kHz sing wave to
the junction of R4/R5/U1-3 {bottom of either resistorl through a 0.1 UF capacitor.

34 Is the output a square wave, approximately 3 volts peak-to-peak, and 1800 out of phase with the input? 37 38
35 Check U1 and its associated circuitry angd repair as required.

36 Is an oscillation now present at tp 7 {Hi) and tp 1 of the Oscillator Assembly A10? 83 33
37 Chack the On-shat multivibrator circuits by monitering with a scope the signal at tp 3 (base of Q101.

Apply an external 0.5V rms sine wave at 1 kHz to the Zero Crossing defector to the junction of
R4/R5/U1-3 {bottom of either resistar through a 0.1 [F capacitor}.

NOTE

Ff the puises are difficult to see at the higher frequency settings, the input fre-
quency may be increased to increase the repetition rate.

asg Select the 1 MHz range and check for an 0.1 Usec pulse width at tp3.

Select the 100 kHz range and check for an 0.5 [sec pulse width at tp3.

40 Select the 10 kHz range and check for a 5 Lisec pulse width at tp3.
41 Select the 1 kHz range and check for a 50 Hsec pulse width at tp3.
4.50

www.valuetronics.com



Table 4-14, OSCILLATOR CONTROL ASSEMBLY A9 {Cont.}

5200A

) Go to the step
- number given
STEP ACTION for correct
NO. response
YES NO
42 Salact the 100 Hz range and check for a 380 Lisec pulse width at tp3.
43 Are all waveforms present and correct? 46 44
44 ¥ all the 100 kHz or the 1 mHz pulses are incorrect or missing, check U2 and its associated circuitry.
Check the U15 circuit if the 10 kHz or t kHz pulses are incorrect. Check the U11 circuit if the 100 Hz
pulse is incorrect. Repair as required.
45 Is an osciliation now present between 1p 7 (H1} and tp 1 of the Qscillator Assembly, A107 63 37
46 Check the Switch Driver Circuits with the same 0.5V rms 1 kHz signal input at the zera Crossing
detector. A chopped scope display of the waveforms at the collectors of Q11 and Q12 should be
approximately 1.2 volts peak-to-peak centered on a zero Vdc reference with the two sqQuare waves
oppasite in polarity or 1807 out of phase.
47 Are both signals present and correct? 51 43
48 Check the transistors in the switch driver circuit and their associated components. Check the diodes
CRI through CR14 that are driven by the circuit’ Repair as required.
50 Is an oscitlation now present between tp 7 (HI) and tp 1 of the Oscillator Assembly {A10)7 63 46
51 Check the input to the DC Amp at tp 7 {tp 1 common}.
52 Is the reading some DC value, typically between —1 and —12V dc, but less than the AC-DC Converters
limit voltage of approximately —15V dc? {Reading shouid be the same as tp3, AC-DC Co nverter.} 55 53
53 Since the assumption was made that the AC-DC Converter, A8 is operational, check the intercan-
nections between the two assemblies. 1f there is any question on the operational state of the A3
assemmbly perform the test in the applicable table.
54 Is the oscitlation now present between tp 7 (HH and 1p 1 of the Oscillator Assembly A10? 63 A1
BB Check the dc voltage levels in the OC Amp, Diode Switches ang Integrator circuits using Table 4-26.
Verify the instrument is in the configuration described in steps 2 and 3 prior to beginning the
check. After completing the table with the Oscillator Assembly A10 installed, remove power,
remove A10, reapply power and complete the table. All values given in the table are typical and
will vary slightly between instruments.
56 Are all vaiues in the table correct? 59 57
57 Check the circuits indicated by the test in the table. In the DC Amp FETS Q1 and Q17 are a
matched pair selected at the factory. Order with Fluke Part Number 337774 with the red dot
installed in Q1 and the yellow dot in Q17. To test the circuit connect an isolated High input
impedance DVM between tp 7 (HI) and the junction of R2/R103 {bottom of both}, The DVM
should read approximately —D.5V dc. If it reas some positive voltage, replace the Q1/Q17
combination. H the Integrator balance is incorrect &t tp 6, check by remaoving A10, placing a 1K
resistor between 1p 5 and tp 6 on the Oscillator Control Assernbly and then menitorying tp 6
{tp 1 - LO) for 0 +0.5V de, Then vary R110 to its limits to insure the signal swings from approxi-
mately +1.25 V dc to —1.25V de, bringing tp 6 to zero at some point in the adjustment. it
will not batancs, check the matched set (5/Q6 andfor the FETS Q4, Q29, Q30, Q31. This check
of R110 is a troubleshooting adjustment only. When completed, R110 should be recalibrated.
Repair the circuits as required.
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5200A

Table 4-14, OSCILLATOR CONTROL ASSEMBLY A9 (Cont.)

Go to the step
numbher given

STEP ACTION for correct
NO. response
YES NO
58 Is an oscillation now present between tp 7 (HI) and tp 1 on the Qscillator Assembly A10? 63 b5
59 Check the voltage levels in the Four Quadrant Muitiplier and Hi Freq. Rolloff Compensator

circuits using the values in the Table 4-27, Verify the instrument is in the configuration de-
scribed in steps 2 and 3 pricr to beginning the check. After completing the table with the Oscil-
latar assernbly, A10 installed, remove power, remove A0, reapply power and complete the
tabla. All values given in the table are typical and will vary slightly between instruments.

60 Are all values in the table correct? 63 61

61 Check the circuit indicated by the tests in the table. The Four Quadrant Muttiplier U3, may be
isolated by exchanging it with the identical IC used at U9. The HI Freq. Rellaff Compensator
provides again only at the highest frequencies. Refer to the calibration procedure for the steps
required to adjust 54, Replacement of any frequency determining components on the Oscillator
or Oscillator control assemblies may require a change in the capacity padding of C55. If required,
use a high quality mica type capacitor. Repair the circuits as required.

62 Is an oscillation now present between tp 7 (H1) and tp 1 on the Oscitlator Assembly A10? 63 59
63 Connect a frequency counter between tp 7 (HI} and tp 1 on the Oscillatar Assembly A10.

64 Select 100 Hz on the 100 Hz range and check for an output between 99 and 101 Hz.

65 Select 1 kHz on the 1 kHz range and check for an output between 89 kHz and 1.01 kHz.

66 Select 10 kHz on the 10 kHz range and check for an output between 9.9 kHz and 10.1 kHz.

67 Were atl three frequencies within one percent? 69 B8
68 The oscillator Control Assembly has control over range selection in the 100 Hz, 1 kHz and 10 kHz

ranges. If the frequency has s large variation, check the appropriate relay. (K1, K2 and K3 respectively},

and their associated circuits. Test points and typical voitage readings are given in Table 4-28. If
the frequency errar is rinimal, the Oscillator Assembly should be checked first using the applicable
table since that is more likely 1o be the source of the problem.

69 Connect a AMS valimeter between tp 7 (H1) and tp 1 {LO) on the oscillator assembly. Select
the 100 Hz frequency range.

70 Vary the voltage amplitude MSD from 0.1 to 1.0 {10 Hz to 100 Hz) while checking far a linear
change from 0.33V rms to 3.3V rms {approximately}. )

X Select in turn, the other four frequency ranges and check for the lingar voltage change.
72 Is the oscillator voitage output linear on all five frequency ranges? 74 73
73 Check the DC Amp, Diode Switches and Integratar using the test points and typica! values in Table

4.26. Check the 4 Quadrant Multiplier and Hi-Freg. Rolloif Compensator using the test paints and
typical values in Table 4-27, In addition, if not all ranges are defective, check the switching FETS
Q20 through 023 and their associated feedback capacitors. If only the 1 mHz range is non-linear,
remave the pch from the extender and install it directly in the instrurment and recheck before
troubleshooting since operation on the extender might effect the Hi-Freq. Rolloff Compensator cir-
cuit. Repair as required and then repeat the check beginning at step 69.

74 Connect an oscilloscope to the J66 COUNTER output on the rear of the 5200A. 1 the Oscillator
Control Assy is on an extender connect the oscilloscope ta J62 on the assembly.
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5200A

Table 4-14, OSCILLATOR CONTROL ASSEMBLY A8 {Cont.}

) Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
75 Check for an 0.1jsec pulse with the 100 Hz, 1 kHz and 1 MHz ranges setected
76 Check for a 0.5 tsec pulse with the 100 kHz range selected.
77 Check for a B tisec pulse with the 10 kHz range selected.
78 Is the pulse present with the correct width and an ampiitude of at least 3 volts peak-to-peak in al
five frequency ranges? 80 79
79 Check U13 and its associated circuitry, repair as required and repeat the check beginning at step 74.

Using a short lead, connect the J&5 Rear Panel Quadrature Output to a AMS differential volimeter.

8 \f the Osciltator Control Assy is on an extander connect the differential voltineter to J63 on the assembly,
a1 Vary the voltage amplitude MSD from 0.1 to 1.1 checking the linearity and amplifude of the output.
82 Is the output voltage and lingarity within the published specifications? 24 83
B3 Check U14 and its associated circuitry, check zeners CR40 and CR41 whick develop operating vol-
tages for 1U14 and check the cabling for loading. Repair as required and then repeat the check be-
ginning at step 80
84 Remove power, install all assemblies in the instrument, install the top cover, and shield, reapply power
! and perform the PHASE LOCK test in paragraph 4-52.
85 Is the Phase Lack Test satisfactory? 104 86
86 Remove power, the top cover and shield, wait &t least 3 minutas then install the A9 Assembly on
an extander pcb assembly and reapply power.
87 Verify that extender pin 44 is at Logic LOW to enable the Squaring amplifier. 1t should be LOW

except when the 1000V range is selected.

Check the squaring amplifier by apptying either the osciliator output from tp7 on the Oscillator assembly
8 or an input of approximately 1V rms from an external oscitlator to the junction of U7/RE69/R70 through

A A g
a 0.1 IF coupling capacitor and clip leads.

89 Is the output at tp 2 a square wave at approximately 4 voits peak-to-pesk, at the selected frequency? 9 a0

90 Check the squaring amplifier and repair as required. Note that the operating voltages for U7 are
established by CR34 and CR45. Repeat the test starting at 88.

a1 To check the Phase Detector and Amplifier circuits, apply a variable external oscillation of approxi-
mately 1 volt rms to the junction of U7/RB39/R70 through an Q.1 UF coupling capacitor.

92 Connect a dc coupled oscilioscope to U8-2.

83 Set the external frequency slightly higher than the Front Panel selected frequency and check with the
scope for approximately +1 voit dc with some beat frequency.

99 Change the external frequency to slightly less than the Front Panel selected frequency and check for
approximately —1V de with some best frequency.

95 Match the external and selected frequencies and check for zero volts and no beat frequency.

a6 (5 the output correct at all three frequencies? 98 a7
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52004

Table 4-14. OSCILLATOR CONTROL ASSEMBLY Ag (Cant.)

Go to the step
number given
EP
STE ACTION for correct
NO. response
YES NQ
a7 Check the Phase Detector and its associated circuitry. Repair & required and repeat the test
beginning at step 91.
a3 Transfer the oscilloscope input 1o tpd.
99 Repeat steps 93, 94 and 95 replacing +1V de¢ in step 93 with +13V dc and —1V dc in step 94
with —13V de,
100 Repeat step 93 with each of the other four frequency ranges.
101 Is the output correct at all frequency ranges? 103 102
102 If defective in all ranges, check UB and its associated components, |If defective in ane or mare
ranges, check the FETS, the feedback componenis and the logic lines, Repair as required and
repeat the test beginning at step 98,
103 I the phase detection signal is present at tpd, but the phase lock circuitry is not operational,
check the PHASE LOCK Logic line at extender pin 31, Relay K5, (32 and Q33, the inputs
to U9 and Q24. Isolation of U9 may be accomplished by interchanging U3 and U9, however,
if the IC that had been installed in Ug is defective, the problem will transfer to the amplitude
channel and signals required to operate the multiplier circuit may be missing. Be sure and re-
place the two IC's in their original sockets if they are interchanged. Repair as required and then
repeat the test starting at step 84,
14 The test of the Oscillator Control Assembly A9 is now complete. |f any companent was
changed or an adjustment changed, a calibration procedure should be performed.
4-54 5/76
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Table 4-15. OSCILLATOR PCB ASSEMBLY A10

5200A

) Go to the step
. - number given
STEP ACTION for correct
NC. response
YES NO
1 Remove power from the instrument. Wait at least three minutes, then disco nnect the Power Ampli-
fier Assembly A7, the AC-DC Converter Assembly AB, and the Osciliator Control Assembly A9 from
the Motherboard Assembly, A2, Install the QOscillator Assembly A10 in the instrument on the extend-
er pcb Assembly, When test paints are not available, locations will be defined in reference to 2 com-
ponent as it is ssen facing the component side of the peb., ie., top of R1, bottom of R2, left side of
C3 or right side of K4, Refer to the component location drawings in Section 8 to locate the called
out component on the assemiply, With three jumpers, connect tp1 to 12, tp4 and extender pin 86.
Very carefully unsolder then remove the bottom end of R1 _from the pch. Reapply power to the
instrument,
NOTE
To provide a return path, Extender pin 86 must be connected to tpl anytime
the Oscitlator Contral Assembly is not installed in the instrument.
2 Connect the DVM LQ input to extender pin 85. Use this point as common while checking the
input voltages to the assembly.
3 Cannect the DVM HI input to extender pin 80 and check for a reading between +14.5 and +1 58
Volisde.
4 Transfer the DVM HI input to pin 78 and check for a reading between —14 and —16 Volts de.
5 Transfer the DVM HI input to the land pattern at the tap center of the pcb labeled +15 and check
for a reading between +14.5 and +15.5 Volts de.
6 Transfer the DVM HI input to the —15 land pattern and check for a reading between —14 and —16
Volts dc.
7 Transfer the DVM HI input to pin 76 and check for a reading between +2% and +31 volts de.
8 Transfer the DVM Hi input to pin 74 and check for 2 reading between —29 and —31 Volts de.
9 Acre 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.
1 Repeat steps 2 through 9 while applying a 270 obm load. The change in voltage should be less
than 1 Volt de for all steps. The load may be applied across the D'VM input terminals if Low-Ohm
test leads are used.
12 Da the input voltages stay within tolerance? 18 13
13 Remove power, wait at feast three minutes, then remove the A 10 assembly from the extender board.
Leave the extender installed and jumper pin 57 to pin 86. Reapply powsr to the instrument.
14 Repest steps 2, 3, 4 and 7 through 11 with the A10 assembly removed,
15 Are the power supplies still 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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5200A

Table 4-15, OSCILLATOR PCB ASSEMBLY A10 {Cont.)

Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
17 Isolate the camponent loading the applicable input and repair as required. Remove the jumper
betwsen extender pins 57 and 86 and install the Oscillator assembly in the extender. Repeat the check
starting at step 2.
18 Measure and record the voltage between tp3 {HI) and tp1 with a DVM.
19 Vary R2 from one extreme to the other while observing the DVM display.
20 Does the DVM vary from approximately +15 to approximately —15 volts dc at the two extremes? n 59
2 Remove the jumper between tp1 and tp2. Replace the jumper with a 1K ohm resistor, using clip
leads. Verify tp1 is jumpered to extender pin 86.
22 Vary R2 from one extreme to the other while observing the DVM display,
px] Does the display vary through zero volts dc over a total spread of approximately 13 mV dc? 24 59
24 Begin the check of amplifier A10AZ by verifying tp1 is jumpared to both tp6 and extender pin 86,
the jumper between tp1 and tp4 is removed and a 1K ohm resister on clip leads connects tp1
and tp2. Transfer the DVM HI input to tp5.
25 Vary R2 from one extreme to the other while observing the DVM display.
26 Does the DVM vary from approximately +15 to approximately —15 volts de at_"tha two extremes? 27 59
27 Connect a 1K ohm resistor between tp4 and tp5 with short clip leads.
28 Vary R2 from one extrems to the other while abserving the DVM display.
29 Doss the displsy vary through zero valts dc over a total spread of approximately 13 mV d¢? 30 59
30 Begin the check of Amplifier A10A3 by verifying tp1 is jumpered to extender pin 86. Remove the
jumper between tp1 and tp6. Verify a 1K ohm resistor connects tp1 and tp2 and another 1K ohm
resistor connacts tpd and 1pS. Transfer the DVM HI input to tp7.
31 Vary R2 from one extreme to the other while observing the DVM display. The output may contain
about 80mV of high Freguency Oscitlation during these steps. To remove this oscillation add a
0.1 UF capacitor on clip leads between tp1 and tp7.
32 Does the DVM vary from approximately +7.8 to approximately —7.8 Volts dc at the two extrames? 33 59
33 Connect a third 1K ohm resistor between tp6 and tp7 with short clip leads.
34 Vary R2 from one extreme to the other while observing the display.
5 Does the display vary through zero volts dc over a total spread of approxim ately 13 mV dc? 36 89
36 Remove all jumpers and resistors except the jumper connecting tp1 and extender pin 86.
37 With the DVM connected between tp? {H1} and tp1 adjust R2 for a reading of 0 +10 mVde.
38 Connect a 2K chm resistor between tp? arl the disconnacted end of R1. Set the Frequency Magnitude
MSD switch to 0.1, 1§ the 0.1 uF capacitor was installed in step 31 remove it,
39 Connect an oscilloscope and a frequency counter between tp7 {Hi) and 1p1.
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5200A

Table 4-15, QSCILLATOR PCB ASSEMBLY A10 {Cont.}

) Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
40 Check for an output of approximately 50 kMz and 14 volts peak-te-psak. (The A9 assembly is not

installed at this time so the front panel range switch is inoperative.)

41 Check the output of each position of the Frequency Mapnitude MSD Switch. The frequency should
increase approximately 50 to 60 kHz for sach switch increment. The veltage should remain fairly
constant, decreasing slightly as the frequency increases,

42 Is the independent operation of the oscillator acceptable? 44 43

43 Check the FET switches, capacitors and intercennections between the stages. Repair as required, then
repeat the check starting at step 40.

44 Rermove Power from the instrumant. Solder in place the end of Rt previously disconnected. Remove
all jumpers. Replace any boards disconnected except the Power Amplifier Assembly A7, On the
AC-DC Converter Assembly AB jumper tp4 and tp5. Set the Frequency Range to 1 kHz, Connect a
Frequency counter to the Oscillator Output tp7? {HI} and tp1 {LO}. Reapply power to the instrument.

45 Vary the Freguency Magnitude Switches throughout their range.
45 Are all frequency settings within the specifications? 52 47
47 If there is no output check the input. It originates at the AG-DC Converter Assembly tp3, is acted

upon by the Oscillator Control Assembly A2 and is routed through the Motherboard A2, 1f there is
no oscillation tp3 on the AC-DC Converter will be at approximately 13V dc.

a8 1f the frequency is high at all settings, check relays K1 and the frequency range relays on the
Oscillator Control Assembly. K2 should be anergized from the Oscillator Control Assembly for all
frequency ranges except 1 MHz.

49 If the frequency is high at some but not all magnitude settings, try the switch settings at positions
1,2, 4 and 8 until the frequency is correct. Check the FET switches and drivers in that channel
far components that stay “on”, such as leaky FET SWITCHES. Usa Table 4-29 1o determine the
correct switch logic outputs.

50 If the frequency is low, check at switch positions 1, 2, 4 and 8 of the magnitude levels, Check the
channel with the missing or lowest ratic output for open components. Use Table 4-23 to determine
the correct switch logic outputs.

51 Repair as required, then repeat step 45.

52 Remove power frem the instrument. Remove any jumpers and loads installed except the jumper
between tpd and 15 on the AC-DC Converter. Install intarnally all assemblies except the Power
Amplifier A7 and install the inner guard, Connect a frequency counter to the Counter Output at
the rear of the instrument. Reapply power to the instrument.

B3 Monitor the output frequency of various magnitude settings on the 100 Hz and 10 kHz ranges.
54 Avre the output frequencies within specifications? 56 55
55 Check the range controls for the 100 Hz and 10 kHz on the Qscillator Control Assembly A9, then
repeat 53,
56 Menitor the cutput frequency at various magnitude settings on the 100 kHz and 1 MHz ranges.
57 Are the output frequencies with specificationsl 74 63
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5200A

Table 4-15. OSCILLATOR PCB ASSEMBLY A10 (Cont.)

Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
58 Check the range control circuitry for the 100 kHz and 1 MHz ranges, then repeat step 56.
59 Verify a shorting jumper is installed between 1p1 and tp2. Make the voltage checks in the following
procedure using tp1 as common for the DVM input. All voltages given are typical and will vary
slightly between instruments. Once a voltage leve) has been established, for example, by testing A1,
the voltage level should be consistant at the same relative point in the remaining amplifiers, Select
anly the check for the applicable component. Most checks list a component check point for each
of the three ampiifiers available; A10A1 Summing Amplifier, A10A2 Quadrature Amplifier and
A10A3 Oscillator Amplifier. Enclosed in parenthesis behind the component is a convenient loca
tion for the test. The test should be performed with the Oscillator assembly on an extender, all
ather assembliss except the Power Amplifier installed, a jumper between tp4 and tp5 on the
AC-DC Converter, 1 kHz on the 1 kHz range setected, the instrument in standby and R2 adjusted
s0 that tp7 reads close ta 0 £ 10 mV.
60 Check for 0 +10 mV dc at the gate of the applicable transistor: A1 - Q50 {top of R4), A2 - 068
{top of R131), A3 - 066 (top of R132).
81 Check for 0 +0.5V dc at the gate of the applicable transistor: A1 - Q51 {top of R83), A2 - 59 (top
of R110), A - Q67 {top 0T R134),
62 Check for +1,13V dc at the junction of the applicable resistors: A1 - R78/R79 {bottom of either],
A2 - R106/R107 (bottom of either), A3 - R136/R137 (bottom of eitherl.
63 Check for +10V dc at the base of the applicable transistor: A1 - (52, A2- Q60, A3 - Q6B.
64 Check for —14,5V de at the base of the applicable transistor: A1 - (054 {top of R89}, A2 - 062
{top of R116}, A3 - Q70 {top of R141).
65 Check for +0.7V dc at the base of the applicable transistor: A1 - Q56 (1op of C13 or bottom of
R97], Q2 - 064 (top of C231 or bottorn of R12), A3 - Q72 {top of C34 or baottom of R 148},
66 Check far --0.7V dc at the base of the applicable transistor: A1 - Q57 {bottom of C13 or R99),
A2 - Q65 {bottom of C23 or R126), A3 - Q73 (bottom of C34 or R153}.
67 Check for +6.7V dc at the Cathode of the applicable diode: A1 - CRS (top), AZ-Cr11 (top).
A3 -CR17 (topl.
68 Check for —6.7V dc at the anode of the applicable diode: A1 - CRB (bottom), A2 - CR12 (bottom},
A3 - CR18 {bottom}.
69 Check for 0450 mV dc at the anode of CR23 {bottom for A10A3 only.
70 Check for 0 +50 mV dc at the cathode of CR26 {top} for A10A3 only.
71 Check for +6,7V dc at the cathode of CR26 {top) for A10A3 only,
72 Check for —6.7V dc at the anode of CR27 (bottem} for A10A3 anly.
73 Use any reading not acceptable as a basis for troubleshooting the applicable amplifier. Repair as
required then repeat the step originating the transfer,
74 The test of the Oscillator Assembly A10 is now complete. |f any component was replaced or an
adjustment changed, 2 calibration procedure should be performed.
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Table 4-16, REFERENCE ASSEMBLY A12

52004,

) Go to the step
number given
STEP ACTION for correct
NO. response
YES NG
1 Before Performing the Reference Assembly test insure the Power Supply Switchboard and Mother
Assemblies are fully operational.
2. Remove Power from the instrument. Wait at least three minutes, then disconnect the Power Amp-
lifier Assembly A7 from the instrument, Verify the AC-DC Converter and Oscillator Control
Assembilies are installed in the instrument with a jumper connecting tp4 and tp5 on the AC-DC
Converter. Remove the two shieid covers from the Reference Assembly then install it in the instru-
ment on the extender pcb assembly, 1t will be necessary to tempararily disconnect the Oscillator
Control Oscillator and Remote Control Linit Assemblies to free the coaxial cable which normally
connects to 451 on the AC-DC Converter. Connect the shield of the coaxial cable to the shield
of J51 on the AC-DC Caonverter using a short clip lead. When test points are not available, locations
will be defined in reference to 2 component as it is seen facing the companent side of the peb, i.e.,
top of R1, bottom of R2, left side of C3 or right side of K4. Refer to the component location
drawings in Section 8 to locate the called cut component on the assembly.
3 Select FOWER ON, LOCAL, PHASE LOCK OFF, VOLTAGE ERROR % OFF, 1 Voit on the 1-Volt
Range and 1 kHz on the 1 kHz Range on the Front Panel Controls.
4 With a DVM check between extender pins 81 (H}) and 77 for a reading between +14.5 and +15.5V dc.
5 Apply a 270 ohm load to the DVM terminals and check for a change in voltage af less than 0,25V de.
6 Check between extender pins 79 (HI} and 77 for a reading between —14 and —16V dc.
7 Apply a 270 ohm toad 1o the DVM terminals and check for a change in voltage of less than 0.5V dc.
8 Check between extander pins 83 {HI) and 77 for a reading between +19.6 and +20.5V dc.
9 Apply a 270 ohm load to the DVM terminals and check §or a change in voltage of less than 0.5V dc.
10 Check between extender pins 2 [HI1) and 5 for a reading between +14 and +16V de.
" Apply a 270 ohm load to the DVM terminals and check for a change in voltage of less than 0.5V de.
12 Check between extender pins 1 (HI} and 5 for a reading between —14 and — 16V de.
13 Apply a 270 ohm load to the DVM terminals and check for a change in voltage of less than 0.5V dc.
14 Check between extender pins 8 {HI} and & for a reading between +4.5 and +5.5V dc.
15 Apply a 10 chm toad to the DVM terminals and check far a change in voltage of less than 0.5V dc.
16 Were all input voltage checks within tolerance? 18 17
17 If an input voltage is not peesent check the output from the power supplies and the Mother Assembly.
For loading failures remove the Reference Assernbly from the extender, leaving the extender installed
in the instrument, and recheck the effected voltage or voltages. To isolate the toading to the Refer-
ence Assembly or the supply circuits. Since the Reference Output is used to generate the +20V (F)
supply which is one of the inputs it is necessary to apply an external +6.955V dc between extender
pins B0 (+i and 77 {—} and jumper pins 75 and 77 to complete the circuit for the tests. Hepair as
requiredt then repeat the test starting at step 3.
18 Connect a differentiat voltmeter between tp2 {H1) and tp4 on the Reference Assembly.
19 Adjust R48 for a differential voitmeter reading of +7V dc +10uV.
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Table 4-16. REFERENCE ASSEMBLY A12 {Cont.)

Go to the step
number given

STEP ACTION for correct
NO. response
YES NO
20 15 the adjustment attainable? 22 21
21 The +7 Vol reference supplies a reference to the floating +20V which is used to generate the +7 Volts,

1 the +20 (F} is within tolerance it is possible that vaues of some components has shifted sufficiently

to prevent attaining the adjustment or the circuit is being loaded from within, Check for typical

voltages st the points indicated, U29-2, +6.969V dc; U29-3, +6.975V dc; U29-6, +7.65V dc; Q14 Emitter,
+7.1V dec; Q14 base, +6.4V dc; Q14 Collector, +6.2V d¢; Extender pins 60 and 68, 6.955; Extender

pin 64, +3.46V dc. Repair as required then repeat the test starting at step 18,

22 Leave the voltmeter connected between tp2 {HI) and tpd. Set the VOLTAGE ERROR % switch to

X1 and the vernier dial to zero.
23 Can R75 be adjusted to a differential voltmeter reading of +7V dc +20 uV? 25 24
24 Check U323 and its associated components. Typical voltage are +3.47V dc at U33-2, +3.46V dc

at U33-3 and +6.955V dec at U33-6. Repair as required and repeat the test starting at step 22,

25 Verify the differential voltmeter is connected between tp2 (HI) and tp4. Set the vernier dial 1o
+3.0 and chack for a reading of +6.790V dc £ 1mV.

26 Set the vernier dial to —3.0 and check for areading of +7.21V dc + TmV.

27 Set the VOLTAGE ERROR % switch to X.1 with the vernier dial still at —3.0. Check for areading
of +7.021V dc £ 1mV.

28 Set the vernier dial to +3.0 and check for a reading of +6.978V dc £ 1mV.
29 Ware atl four readings within their respective tolerances? 31 30
30 Check U33 and its associated circuitry. Also verify the operation of the Voltage Errar Switch,

dial and relay K1 on the switchboard (Table 4-9 starting at step 46) and check the interconnections
on the Mother Assembly. | the readings were incorrect on one scale and not the other (X1 or X_1}
check the applicable series resistor RG5 or RG9.

31 Set the VOLTAGE ERROR % switch to OFF and the vernier dial to zero. Verify the output cable
is disconnected from JS1 an the AC-DC converter assembly with the cable and connector shields
connected with a clip lead.

32 With an oscilloscope check the output cable for & ripple voltage on the cutput de voltage.
33 Is the ripple less than 3mV peak-to-peak? 35 34
34 Check the Active filter. Typical values are 3mV de at U31-2, OV dc at U31-3, +6mV dec at U31-6,

+2mV de at U32-2, OV dc at U32-3 and +3mV dc at U32-6. Repair as required then repeat step 32.

35 Verify the instrument is set to 1 Volt on the 10-Volt range and 1 kHz on the 1 kHz range.
36 Record the DC Valtage reading on the Qutput Cable with a DVM,
37 Salect 2 \;olts on the 10-Volt range and record the dc voltage reading on the output cable.
38 Subtract the reading recorded in step 36 from the recorded reading in step 37,
39 Vary the Voltage Magnitude M3D through the remainder of its range.
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Table 4-16. REFERENCE ASSEMBLY A12 {Cont.)

) Go to the step
number given
STEP ACTION for correct
NOQ, response
YES NO
40 The reading at the output cable should increase by the figure obtained in step 38 +£0.03% for each

increasing step in magnitude,

a1 Check the linearity of change for the second, third and fourth MSD. Do not check the LSD at this point.

42 Are the voltage changes linear for all ranges? =% 43
43 Check the frequency of the 10 MHz clock at tp1.

44 I3 the frequency attpl 10 MH2 +10 kHz? 46 45
45 Check the clock circuit. Typical dc voltages at various component locations follow, Emitter Q1

and Q27 +8.7V, Base Q1 and Q2 = +8,22V, Callsctor Q1 /== +2.45V, Collector Q2 = +2.27V,
Collector Q4 % +3.45, Emitter O3 and Q4 =~ —0.68V, Collector Q3 *+6.95, Base Q5 #¥ +1.7V and
Base 06 = +1.0. Repair as required then repeat step 43.

46 Using internal triggering, check with a scope for a 0.1fisec negative start pulse at U18-6 and a 0.1 Lsec
negative stop pulse at U18-8. The pulses should reoccur at approximately 13 msec intervals and be
approximately 4 voits peak-to-peak,

47 |s the Start pulse presant at L1867 49 48
| 48 Check the counter outputs. Repair as required then repeat step 47.
.I 49 Is tha stop pulse present at LJ18-87 51 50
50 Check the inputs to the U18-8 NAND gate to isolate the portion of the comparator and/or input

gating causing the problem. To test U18-13, trigger the scope at LJ12-15 and observe while varying
the fifth MSD (5th decade from the left). The display should be a 0.1 lsec for each step of the
decade switch. Move the scope trigger to U13-15 and vary the fourth MSD and the 0.1 Lisec pulse
should move 1 fsec 10 the right for each step of the switch. For the U18-12 input, trigger the scope
at 1114-15 and observe for a 4 UUsec pulse that shifts to the right 10 tisec for each step of the third
MSD. Start the test of U18-10 with the trigger at U15-15. Vary the second M3D and observe a
100 jisec pulse shift right 100 Usec for each step. Move the triggsr to U16-1 and the 100 Usec pulse
should shift right 1 msee for each steg of the MSD decade switch. Shift the scope to U189, leaving
the trigger at U16-1 for the final checks, For MSD positions 1, 2 and 3, a 4 msec pulse fills the first
4 msec of a 12 msec display. MSD positions 4 through 7 fill the center 4 msec of the display and
positions 8 through 11 fill the tast 4 msec of the display. When checking at U18-13 with the fourth
MSD and at U18-10 with the MSD additional pulises will appear 4 Jisec and 4 msec to the right of
the basic pulse. Thase are a result of two decade switches contrelling cne gate input andd can be
ignored. Repair es required then repeat step 49,

51 Does the scope show a pasitive pulse {to +7V dc) for 10 msec then a negative pulse (to OV de)
for 3 msec at tp3? 53 52
62 Verify the voltage magnitude is set for 1 volt an the 10-Volt range at 1 kHz. Check the

Flip-Flop and FET switches far the following typical voltages. The emitter junction of Q12/Q13
should be & ~10.31V dc, the basa of Q127 —9.59V dc, the collector of Q12 = 7.8V dc, the
base of 013 == —9.88V de, the callector of Q13 = +3,00V dc and the emitter of 08 = +6.4V dc.
The gate of Q9 should have a positive pulse {to +7V dc} for 10 msec then a negative pulse

{10 —10V dc) for Imsec. The gate of (11 should have a positive pulse [to Zero V de} for 10 msec
then a negative pulse {to —10V dc} for 3msec. Repair as required then repeat step 51.

53 Check the Active filter for +3 mV de at U31-2, 0V dc at U31-3, +6 mV dc at U31-6, +2 mV dc at
U32-2, OV dc at U32-3 and +3 mV dc at U32-6. Check the associated components in the 5-pole
active filter. Repair as required repeat the test starting at step 356.
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Table 4-16. REFERENCE ASSEMBLY A12 (Cont.}

Go to the step
number given

STEP ACTION for correct
NO. response
YES NO
54 Is an RCW) installed in the 5200A?7 b5 58
55 Repeat the linearity checks in steps 35 through 41 using the RCU to input the voltage magnitude.
56 Are the RCU instigated voltages linear? 58 57
57 Check the RCU output, the interconnecting circoits on the Mother Assernbly, and the input

gates U1 through U11. Repair as required then repeat the test starting at step 56.

58 The test of the Reference Assembly is now complete. 1 any component was replaced or an
adjustment changed a calibration procedure should be performed.
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Table 4-17. STANDARD INSIDE THE GUARD REGULATOR VOLTAGES {Reguilator Subassembly)

VOLTAGE | EXTENDER | LOAD ACROSS | LOAD RIPPLE CHA“,'&ZE vg:::g: |':"' .
AND TEST POINTS { EXTENDER | VALUE | PEAK TO PEAK mu‘(;on.lbm ron LINEO
TOLERANCE =
TEST POINTS to LOAD VARIATION
HI LO NO LOAD| LOAD NO LOAD LOAD
+15 +0.5 57 51 58 52 15082 | <1mv [< smv | <- 30mVv < 5mv | <10mv
—~15+1.0 59 51 80 52 1508 | <1mv [< Bmv | <-—400mV <10omv | <3gmv
—30+1.0 53 51 54 52 27050 | <2mv [<10mv | <-100mVv <10mv | <40mVv
+30 +1.0 55 51 56 52 21002 | <2mv |[<10mv | <-300mVv | <10mv | <40mVv
+5 +0.25 67 51 70 66 108 | <tmv [< 2mv | <2 19mv | < 5mV | <10mV

Table 4-18. FLOATING INSIDE THE GUARD REGULATOR VOLTAGES {Regulator Subassembly)

VOLTAGE EXTENDER [ LOAD ACROSS | LOAD RIPPLE CHANGE CHANGE IN
AND TEST POINTS EXTENDER VALUE | PEAK TO PEAK IN VOLTAGE VOLTAGE FOR
TOLERANCE TEST POINTS NO LOAD +10% LINE
o LOAD VARIATION
HI LO NO LOAD | LOAD NG LOAD LOAD
+6.955 +0.005 | 38 43 N/& | N/A N/A <20mV | N/A N/A < 5mVv N/A
+20  +0.25 39 43 39 43 2708 | <s0mv|<50mvV ] <+200mV <100 mV | <400 mv
+15  +0.1 34 43 33 44 1502 | < Emv|< 5mv| <t100mv | < &6mV | < BmV
-15 +05 35 43 36 44 1508 | <10mv {<iBmv | <+200mV < s5mV | < 10mVv
Table 4-19, QUTSIDE THE GUARD REGULATOR VOLTAGES (Power Supply Subassembly)
VOLTAGE EXTENDER | LOAD ACROSS | LOAD RIPPLE CHANGE CHANGE IN
AND TEST POINTS EXTENDER VALUE | PEAK TO PEAK IN VOLTAGE VOLTAGE FOR
TOLERANCE TEST POINTS NO LOAD +10% LINE
to LOAD VARIATION
HI LO NO LOAD | LDAD NO LOAD LOAD
+ 5+05V 42 41 4 1080 | < 1mv [< 1mv| <+ 50mV < 1mv|< 1mv
+15+1,0V [ 3 6 4 2708 | <10omv [<30mV| <+300mV < 300 mV | <300 mV
—15 + 1.0V 1 2 4 2708 | < 5maA [<20mv| <+500mV <100 mv | <300 mVv
Table 4-20. POWER SUPPLY R6 REPLACEMENT VALUES
Verify or
Install Value Fluke Verify or Install
If Reading is of RG in Part If Reading is Value of R6 Fluke
Between Vdc K Ohms Number Between Vdc In K 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 80 2.32 2603156
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Table 4-21. ATTENUATOR OUTPUT AND SENSE SIGNAL PATHS-OPERATE MODE.

RANGE .Ii‘:,““ INPUT 100 Hz + 1kHz 10 kHz + 100 kHz | 1MHz OUTPUT
OH
1000y —— 133 K3 ——p K3A 3 132
o %318
SH
= R a2 K3B———w K32 W —» P52
10 K314
‘on 133 K1 Flwl—wPa
oL
100y Wag R | W2 —e 131
5H F |P30-W1-w2 [ p——— - Y— Y |
— W4 — P52
sL R 33 ——*H10~—#R9
OH P K1 F | W1 P30
oL W3B R w2 —wI3
£ [Pao—wws
wy | SH o ws K8 —wK 104 —+T1F—wK 108 K32 KE-+K 128 —#T2F K 124 -#K12 K8 —+K19B—8- T3P —aK 194 K32
|——
F [Pao.wirwz e Fe?
L W K29—wKIZ—BT1P K29—wK 33— #T2F K29 T3P
R [J31 I—. - r’ > r. -
OH s K34 —K4—+T 1P T1S—#K 15-#K2 K34 K5 -#T2P-8T25 3K 190K2 K34-#KG »T3P—»T 35-»K23-9K2 F | W1—wPa0
oL [KE—SKBTIP IS [PRESKIBHTRPTES | [*KZB+TIP = T35 s | Wi
F {P3o—ewi
w
SH FYNET wz K8—wK7—»K32
Wi —wP52
oL F {F30-w4t/1-wW2 —
A [431
100 mv K16—*] K20—»] K244
10my | OH 32 K30—wK4—wTIPp T1§  [K17-%| K2 | K34-#KE—T2P —» T25 |K21—] K2 |K34-»KE-»TIP—=T35 [K25as] K2 F|w—pa
1mv K18—» K 22— K26 =
oL [*KIBHKIBSTIP=TI5 e [FK2B*KIZSTIP—+T2E e [FK2B—=TIP w138 B~ gaen |/ | | W2
ALL my | SH == T15 S K9—wK32 TZ5 #K11-wK32 T35 —#L1+ L2wKI13—wK32
¥ i PIwIw WA —n P52
sL e -
[ s
1 1000V Range is used only in conjunction with 5205A Power Amplifier.
2 W3F  K24B Paraliels W3B in the 100 mV range, W3D  K2GB parallels W3B in the T0 mV Range.
3 Internal sensing only on mV Ranges, sense HIGH from Xfrmr secondaries,sense LOW from A3K3.

Note that A3K3 also ties sense and output high together behind the front terminals, but the sense HIGH
signal path from front or rear terminals is not connected ro W4, \

OH = OUTPUT HIGH F = FRONT W = CABLE TnP = XFMR PRIMARY
oL - OUTPUT LOW R = REAR K = RELAY TnS = XFMR SECONDARY
SH = SENSE HIGH P = PLUG R = RESISTOR

L SENSE LOW J = JACK

Table 4-22. POWER AMP AND ATTENUATOR OUTPUT AND SUBSTITUTE SENSE SIGNAL PATHS-STAND8Y MODE

BIG ' 316G
RANGE | INPUT T¥PE 100 Hz & 1 kHz 10k " 100k 1 MHz QUTPUT TYPE

ALL PAOH K33 —PwKd —PeT1P —0T15 KD K34 K5 — T 2P—eT25 ek 11 K3 K6 T3Pl 35 e L 1 + Lz ek 13| KId—fokd —Jops2 SSH
VOLTS | Ja3

£ My t TS T28 z‘rss
FADL K28 K33~JeT 1P K28 K33 eT2P K26 —»T3P K29 WP P52 S5L

Note: K1, K2, K8, & K27 open during stendby disconnecting output & sense high signal paths from the front and
rear of A, output & sense low signal paths remain connected to front and rear of A6 during STANDBY.

PAOH = POWER AMPLIFIER A7 OQUTPUT HIGH P = PLUG TS = XFMR SECONDARY
PAOL = POWER AMPLIFIER A7 OUTPUT LOW J = JACK
SSH = SUBSTITUTE SENSE HIGH K = RELAY
SSL = SUBSTITUTE SENSE LOW TP= XFMR PRIMARY
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Table 4-23. ATTENUATOR MODE AND VOLTAGE RANGE LOGIC INPUTS AND QUTPUTS.

P30 PINS 33|a38|a0(36( 0|1 2(3|4|6]| 6|7 U10 OUTPUT LOGIC
U10 PINS 12|13 (14|1581 |2 |3|4a|58|6| 7|9 U10 PINS
MODE | RANGE |or]s|rz|mi|H|G|F! LOGICLINES [DIE|F|G|H|K|L|M|N|D
1mv {ot1|1]of1|1|1j1]1]|1]|o|1]1;1|0]|0]|0|0|lO|O|[1]0
0mv |o[1|0[i]1]|1|1f1i1]o|1]|1]|1{1]|0]|0[0]|0]|O]|1|/0}0
100mV ig|l1|oflof1|1|1|{1{o|1|1|1]|1{1]|0|0|0]|0]1]|0|0]0
1V ojol1|1f1|{11loej{1|[1]|1|[1|o{1|0]0o|o0|1]0]|0|[0][1
OPER. Vv olol1]|of1|1]0f{1|[1]|1[1]|1[0i0|1({0|0j0[0|O([O|1
wov |olofol1]alefrj1|1|1{1|[1|0o{0o|0ol1]0]lo|o|0o|0]|1
000v [0|o|ojOjO|1|1|1(1|1}1|1|ofo|C|o]l1|0|0|O|[O|1
STDBY | ANy T(X|X[X[|1(1v|1|1[1|1j1]|1f1}1|0}0]0}0|0|[0]|0]0O
QOPER NON- (o |11 111 1{1[1]0 0 olol1!lo
stpeY | LEGAL [1]1[1 T{a|v|1|111]1 11 olojojo|o]|1]|0
1 = TRUE = HIGH = +2.0to+5.0 Volts or Open Circuit
0 = FALSE = LOW = 0.0t H).8 Volts
USE P30 PIN 81 AS COMMON
Table 4-24, ATTENUATOR FREQUENCY RANGE LOGIC.
P30 PINS 42 52 50 A6 LOGIC 1=TRUE = High= +2.0t0+5.0v or Open Circuit
FREQRANGE |R4 | R2 | R1 | A | B | ¢ O=FALSE = Low= 0.010+038 Volts
o p ]| L 5 = 10kt or 100 ke
1kHz 1 1 ] 0 0 C = 1MHz
10 kHz 1 1] 1 1 1]
NOTE: FREQ RNG T enters A6 on P20 PIN 50 but is not
100 kHz 1 0 1] [1] 1 1] used on this PCB.
' ke ¢ ! ! 0 ¢ ! Use P20 Pin 81 as common.
I = TRUE = High = +20V to+5.0Voits de or Open Circuit
0 = FALSE = Low = 0.0to+0.8Vdc.
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Table 4-25. AC—DC CONVERTER BUFFER AMPLIFIER TEST POINTS

NOTE: All voltage figures are typical. The AC figures ara given as 1 volt rms
lass a percentage figure. With an AC Differential Voltmeter set at 1 volt rms
{in the Null Mode) the reading ¢an be made directly from the meter.

Test Points DC AC Test Points DC AC
CR1 Cathode +18.6V Q5 Collector +1.6V Vrms - 0.055%
CR4 Cathode +14 .3V Q10 Collector 0.7V 1Vrms - 0.1%
CRb Ancde +7.0V 1Vrms - 1.42% CR7 Cathode -8.2v
CR3 Cathode +8.2V 1Vrms - 0.85% €23 (+) D+ 4mv Wrms - 0.1%
CR3 Anode 0t 0.02v 1Vrms - 0.85% R5/C3 005V 1Vrms - 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 £ 100uv
Q8 Collector +5.8V 1Vrms - 1.4% U4 pin 3 0+ 100uV
Table 4-26. OSCILLATOR CONTROL ASSEMBLY TEST POINTS
TEST POINT A10 OSCILLATOR INSTALLED A10 OSCILLATOR REMOVED
AND URIT OSCILLATING OR UNIT NOT OSCILLATING
{1.2V on 1VR} {.1V on 1VR}
TP7 —-12V dc -1V dc —15V dc

Emitter Q2 +1.2vV dc —0.12V dc
Emitter Q3 +0.55V dc —0.55V dc
Cathode CR78 H.9V dc —7 mV de —1.57V de

TPS 0+10 mV dc 1.1V dc
Source Q5/Q6 +1.3V dc +0.86V dc
Base Q7 +8.6V dc +8.4V dc
Base Q8 .74V dc +9.12V de

TPG 0 +0.5V dc +8.5V dc
Collector Q11 1.2V p-p pulses +0.6V dc
Collector 012 1.2V p-p pulses —0.6V de

Table 4-27. OSCILLATOR CONTROL ASSEMBLY HI-FREQ. ROLLOFF COMPENSATOR CHECKS

TEST POINT A10 OSCILLATOR INSTALLED A10 OSCILLATOR REMOVED
AND UNIT OSCILLATING @1 kHz OR UNIT NOT OSCILLATING

U3 pin 14 +0.2V dc +66 mV dc

Base Q18 0+10mV dc + 0.2Vdc

Base Q26 +11.4V dc +11.6 V dc

Collector 026 +4.8V dc +4.98 V de

Emitter Q18 —{.66V dc —0.87 Vdc

Emitter Q27 —0.66V dc —0.66 V dc
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Table 4-28. OSCILLATOR CONTROL FREQUENCY RANGE TEST POINTS

5200A

) TEST POINT FREQUENCY RANGE SELECTED
MMNEMONIC (X @ EXTENDER]) 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz
PIN
FREQ RNG 1 X-25 High Low High Low High
FREQ RNG 2 X-27 High High Low Low High
FREQ RNG 4 Xx-29 High High High High Low
10 kHz U4-8 High High Low High High
1 kHz + 100 Hz Ua-11 Low Low High High High
100 Hz Us-9 Low High* High* High* High™*
1 kHz us-7 High* Low High* High* High™*
10 kHz Us-6 High* High* Low High* High*
100 kHz us-5 Floating Floating | Floating Low High*
1 MHz us-4 Floating Floating | Floating | Floating Low
1 MHz Drive X-50 Low Low Low Low High
100 Hz Drive X-66 Low High High High High
100 Hz X-54 Floating Low Low Low Low
A Q14 Collector +8.7Vde | —136V de|—13.5Vde | -13.5Vdc | —13.5Vde
) B Q15 Collector —13.5Vde +6.7Vde |1356Vdec | -135Vde | —13.BVde
c Q16 Cotlector —13.8Vde | —13.8Vde | +6.7Vdc | —13.5Vde —13.5Vdc
D 025 Collector +6,7Vde +6.7Vde | +6.7Vde | +6.7Vdc —-11.8Vdc

High - Logic level is +2 1o +5 Voltsdc
High* - Logic level is near +15 Volts de from the relay circuits

Low - Logic level is 0 to +0.8 Volts dc
Floating - Some undetermined voltage, varying with the test instrument used, but typically near 1 Volt.

It results from the open coilector outputs of the decoder.
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5200A

Table 4-28. OSCILLATQOR ASSEMBLY FREQUENCY MAGNITUDE SWITCH LOGIC

SCHEMATIC LOGIC LINES

B

LL

FRONT PANEL
SWITCH SETTINGS

FET ON
16Y = FET OFF

=True=0V =

H = High
L - Low

False = —

4.68
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Section 5

Lists of Replaceable Parts

TABLE OF CONTENTS

: TABLE PAGE FIGURE PAGE

TITLE NOC. NO. NO. NO.

5200A Final Assembly 5-1 5-3 5-1 5-4
A2 Motherboard PCB Assembly 5-2 5-10 5-2 5-10
i A3 Switch PCB Assembly 5-3 5-11 5-3 5-13
A5 Power Supply Mother PCB Assembly 5-4 5-14 5-4a 5-18
ASA1 Power Supply PCB Subassembly 5-5 5-15 5-4b 5-18
AS5A2 Regulator PCB Subassembly 5-6 5-16 54c 5-19
AS5A3 Transformer PCB Subassembiy 5-7 5-17 5-4d 5-19
A6 Attenuator PCB Assembly 5-8 5-20 5-5 5-21
A7 Power Amplifier PCB Assebmly 5-9 5-22 5-6 5-25
A8 AC-DC Converter PCB Assembly 5-10 5-26 5-7 5-28
A8A3 Rectifier Output Circuit Assembly 5-11 5-29 — —
A9 Oscillator Control PCB Assembly 5-12 5-30 5-8 5-32
A10 Oscillator PCB Assembly 5-13 5-33 59 5-35
A12 Reference Supply PCB Assembly 5-14 5-36 5-10 5-38
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5-1.

5.2.

INTRODUCTION

This section contains an Hlustrated parts break-

down of the instrument. Components are listed alpha-

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 fllustration.

5-3.
mation.

5-2

The parts list tables include the following infor-

Reference Designation or Item Number
Description of each part
Fluke Stock Number

Federal Supply Code for Manufacturers
(See Appendix A for Code-to-Name list)

Manufacturer’s Part Number or Type
Total Quantity per assembly or component
Recommended Quantity: This entry indicates

the recommended number of spare parts nec-
essary to support one to five instruments for a

perod 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 is tecommended that

www.valuetronics.com

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,

54, HOW TO OBTAIN PARTS

535 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:

a. 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
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TABLE 5-1. 52004 FINAL ASSEMELY
(SEE FIGURE S5~1.)

et DESCRIPTION e v or v e oo

MOTHERBOARD PCB ASSEMELY

SWITCH PCB ASSEMELY

FOWER SUFPLY, MOTHER ASSEMHLY
ATTENUATOR FCE ASSEMBLY

FOWER AMFLIFIER PUB ASSEMBLY
AC-DC CONVERTER FUCR ASSEMBLY
QSCILLATOR CONTROL PCH ASSEMELY
OSCILLATOR FCR ASSEMHLY
REFERENCE SUPPLY PCEF ASSEMHLY
WHISFER VENTURI

TERM, INSUL, STANDUFF, BIFURCATED
JUMPER, LINK, BINDING POST

FUSE, 474 X 1-1/4,5L0W,1.54,250V
NUT , MACH, HEX, STL, 3/8--32

WASHER, LOCK , INTRNL , STEEL , 9.387 ID
SCREW, HACH, PHF SEMS, STL, 6-32X1/4
SCREW, MACH, FHF SEMS,STL,4-40X174
NUT,HEX,S.85TL, 9-40

WASHER, LOCK, INTRNL , STEEL , 4
WASHER, FLAT, STEEL , #8,0.031 THK
SCREW,CAF,3CKT, STL,B-32X3/8
SCREW, MACH, PHF, ETL., 4-40X1/4
WASHER, FLAT, BRASS, +4,9.023

NUT, NYLOM, PUSH-IN

SCREW, MACH, FHUF , £ . 5TL, 6-32X1/4
SCREW, HACH, PHF, 5TL, 6~32X3/8
SCREW, MACH, FHF, STL, B-32X1/4
WASHER,FLAT, BRASS, $4,0.025
SCREMW, MACH, FHF, STL , 8+-32X3/8
FILTER

SCREW, MACH, FHF SEMS, STL,6-32X1/2
NUT, NYLOM, FUSH-IR

SCREW, THD FORM,FPHF,S.8TL,8-18Xi/2
SCREW, CAF, SCKT, §TL., 8-32X3/8
SCREW, MACH, FHP, STL, B-32X1 /14
NUT, MACH . HEX, STL, 8- 32

WASHER, LOCK , INTRNL , STEEL , #8
SCREW, MACH, THF , 8. 8TL, 10-32X5/14
SCREW,MACH,FHP, ST, 4-40X3/8
HASHER, SHLDR, NYLOMN, &4
WASHER,FLAT, PHENOLIC, ¥4,9.8583 THK
SCREW, MACH, PHP SEMS, STL, 4-49X3/8
NUT ,HEX,MINI,S.5TL, 6~-32

SCREW, SET,SCKT, STL, 5-40X1/8
SCREW, SET, SCKT, STL, &-32X1/8
WASHER ,FLAT,BRASS, 36,0.028 THK
SCREW, MACH,FHP, 5. 8TL, 2-36X3/14
WASHER ,FLAT, STEEL ,8.245 1ID,0.931 THK
ECREW, HACH, FPHP SEMS, STL, 6-32X1/4
PWR PLUG, PANEL , 6A, 250V, 3 WIRE
PLATE, DETENT MOUNTING

DIAL ASSY

DIAL ASSY

DIAL ASSY

DIAL ASSY

DIAL ASSY

DIAL., SCREENED, DECADE E,D.,F
D1AL, SCREENED, DECADE C,E
MINI.FLAST., A227N0OM.FLITCH,
SHAFT & INDEX ASSY,BCD,i0F3OF

SHAFT & INDEX ASSY,VOLTAFREG,11P30 F
SHAFT & INDEX ASSY,VOLT RGE,7P30 F
SHAFT & INDEX ASSY.FRER RGE,SP30 F
SHAFT & INDEX ASSY SENSE PH-L,CONT
SHAFT & INDEX ASSY,VOLTAGE ERROR
SHAFT & IMDEX ASSY MODE COMT

&

SHAFT INDEX ASSY,IDLERS 12PO5S30 F
PANEL, FRONT

FLATE ~STANDOFF, SWITCH

DECAL , %2004 TITLE

BEZEL,DIAL, READOUT

BEZEL/WINDOM, READOUT

EXTRUSION, FRONT FANEL, SCREENED
SPACER, HEX ,ALUM, 6-32X0.750

www.valuetronics.com

FLUKE

STOCK

- ..Nu....
IPETAT
396991
332429
396721
396113
405073
3945705
396697
332459
285542
100883
190728
109231
118310
129957
178533
jgseia
1474641
ito403
110288
295103
{29890
19775
222404
320093
521465
228890
110775
114124
313054
177030
222404
304233
295103
304159
110544
119320
332872
i32124
A%4388
130021
281194
t10346%
129844
129844
ti131e
144290
f1evig
178333
284164
4246809
338715
338723
338734
338747
338754
350587
350395
335273
3343579
334347
334375
334383
334391
334409
334447
334433
129482
331196
343375
3414610
349719
241776
1632418

HFRS
SPLY
{ODE-

B95334
89534
9318
BY338
893534
Te2ve
73734
04928
a9334
89534
89534
895156
895358
895348
BF53&
73734
893346
82309
89336
89334
89334
89536
89534
89536
895348
89536
89334
89534
693356
89534
89534
89535
89534
99534
849534
89335
895356
89534
895348
89534
893386
89334

HANUFACTURERS
FART MUMBER
~—~0R GEMERIC TYPE-=-

394674
3PEP14
33242%
396721
196713
401073
394795
396497
332650
WR2A1-027117
100683
21479
MDX1R5
HOOPNP
{22005
178533
1895918
976141
119403
116288
295105
19022
t19775
FLP7474
320093
iS5 45
228890
$10775
114424
3130354
177030
PC?7474
394233
295105
304159
110544
110320
ANSZ26C-R
19924
5667-45
130021
281194
110569
29841
1298466
tif3ie
145290
97335
178533
EAC3Of
426809
338713
iza723
30731
338747
330756
350587
350595
335273
334359
334367
334375
334383
3343791
3349409
334447
334433
axe482
EEFAR ]
343374
341510
341719
3N
103218
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5200A

TAELE 5-1. 5200A FINAL ASSEMELY (CONT.)
{SEE FIGURE 5+1.)

REFERERNCE FLUKE MFRS MANUFACTURERS

DESIGNATOR FTOCK SFLY PART MUMBER TOT
A- SNUMERILS===3 & - BESCRIFTION= mom s s e —+NO=~  CDDE-  ~-0R GENERIL TYFE-- ary
MF 23 CORNER HANDLE FRONT, 7INCH 394320 BY534 34300 2
MP 24 BRACKET, CORNER AMNGLE 3514635 B9334 351435 2
MF 27 NAMEFLATE, .250x4.3, SERIAL NUMBER 393975 BYS3& 393975 f
MF 28 BULKHEAD, CENTRAL 329500 89334 329568 i
HF 29 BUSHING, SNAP~IN,NYLON,Q.23¢ LD 192994 28529 SR-375-4 i
MF 30 EXTENSION SHAFT, INSULATOR 3494647 89334 349647 17
MF 39 KNOE, FOTNTER-MOL DED 336081 695336 I34081 3
mF 32 KNOE, FOUR BAR-MOGLDED 335099 89536 334099 2
HF 33 KNOE, FOINTER-HMOLDED 3412463 89336 341243 4
MF 34 COVER, BOTTGHM (FPUTTY GRAY) 522383 89536 522383 1
MF 35 INSERT,NON SKID FOOT 3020246 89536 302024 4
MP 36 FOGT,BAIL STAND 292870 895346 292870 4
MF 37 CORNER HANDLE, REAR-7" 415349 89336 415349 2
ME 38 KNOF, KNURLET~-HOL DED 334073 895346 334073 ¢
MF 39 ASSY, FPUTTY FOINTER KNOE-GREEN DECAL 341339 693356 J41339 i
HE 4G SHIHM, FOMER SLUFPLY 414024 89336 415024 2
HF 41 LHASSTS, SIDE 329514 GY338  A29516 2
HP Az BULKHEAD, TRANSFURMER, RIGHT 329524 89534 329324 i
MF 43 SHIELD, INSTRUMENT, BOTTOM 33Te1T  H9534 332815 {
MP 44 FANEL., REAR 331934 09534 331934 t
MF 43 FDINTER 338780 895346 330709 1
HF 46 CORNER AMGLE BRACKET-7 296144 B9336 298168 2
MF 47 FANEL, TRANSFORMER, REAR 3926 89536 3924 1
HMF 48 BRACKET, FILTER 349494 BPD36 349694 1
HF 4% GROMMET, RURBER 100073 83330 2149 i
MF 30 EUIGE,RETAINER-PCE, BLACK 341164 B9536 341164 t
ME 5 BULKHEAD TRANSFORMER, LEFT FH 3 332254 895356 332254 {
MF 352 GUIDE,RETAINER~PCH BROWN 33t973 89536 331975 1
MF 53 GUIDE , RETAINER-PCE,RED 339754 89536 339734 1
HMF 54 CaBLE, F/1/4 IN CABLE, TYFE 78 101063 895356 (010483 2
HFP 55 RUBBER, FOR 5/14 DIA HOLE, TYFE 1944 13526% 895346 (135249 {
HMP 56 CABLE TIE,4°L,9.i00"W,9.73 DIA $720806 89536 172089 3
MF 57 CABLE TIE,CLAMP,B"L,1.75 DIA,$10SCREW 104438 06383 ISSC-2 i
MP 58 GEAR, SWITCH SHAFT 154402 89534 154482 1
HMF 59 ERKT, READOUT 321991 89538 ITPH i
HP 60 DRUM, WINDUP & IDLER 414008 69334 414008 2
HMF &f SHAFT, YERNIER 33272 89536 33072 1
HMF &2 SHAFT, DRUM 332080 89534 3320480 2
MF &3 O-RING,SYN RUBBER,©.114 ID,9.070 WIDE {44488 89336 44480 2
MF 44 DRUM DRIVE, ASSY 350082 6895336 350082 i
MF &5 HETAL TAFE, FRINTED {SELF COILING? 335547 695346 338547 t
HF &6 0-RING,SYN RUBBER,9©,.23%9 ID,0.070 WIDE §7B517 B9536 78317 {
MF &7 ANGLE, READOUT 415794 B?535 415774 1
HP &8 * HOUSING ASSEMELY, FAN 3376467 BF536 JIVHET i
MF &% INSERTER, RETAIMER, FCH 490952 89534 400952 i
MP 70 SHIELD, INSTRUMENT TOFP 332007 8%534 332007 1
MF T CONNECTOR, COVER, RCU 3546055 B9?336 3546053 1
HP 72 DECAL 370221 89534 370221 i
HF 73 DECAL, HANDLE 295501 B9534 295504 2
MP 74 COVER, TOF (PUTTY GRAY) 522425 895334 522425 1
MF 73 DECAL, TOF COVER 354022 B9536 356022 1
MF 76 COVER, TRAMSFORMER TOP 331918 893358 331918 t
HF 77 DECAL., SIDE 525998 89534 323998 2
MF 78 DECAL, CORNER 2942797  BY334 296277 2
MF 79 CONMECTOR, COVER ATTEMUATOR 354089 8953356 354089 2
MF 80 CONMECTOR, ATTENUATOR ASSY (NOT SHOWN) 337875 89538 337475 1
MF 81 DECAL, FRONT CORNER (NOT SHOWN) 394493 895356 394403 2
R f RES, VAR, WM, § 00K , +-5%, 2w, BSH, HTG 334207 89534 331207 1
g 1 SWITCH, ROTARY, AC LINE 403459 895356 4034469 1
W i HARMESS, POWER 49217t B9S3E 4121 i
'] 2 CARLE ASSY, RF 353375 89536 353373 i
W 3 CABLE ASSY, RF 353383 @Y53& 353383 1
L] 4 CARLE ASSY, RF 353391 89534 3533391 i
[ S CakLE, POWER 415059 BD95346 415059 i
XF § HLDR,FUSE. 174 X 1~-4/4,LOFROFILE,FNLMT 295741 093386 295741 §

RECOMMENDED SFARE PARTS KIT 344903

It

NOTE 1 ORDER F/N 189234 FOR 230V CONFIGURATIONS.

NOTE . INCLUDES: 2 SCREW,SET,HEX F/N 113103

8]
i

NOTE 3 = ORDER F/N 332(§4 FOR BLUE COVER, BOTTOH

NOTE 4 = DRDER F/W Z32104 FOR BLUE COGVER, BOTTOM
5-4
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Figure 5-1. 5200A Final Assembly



5200A

(FOR ASSY SEE FIGURE 5-4)

READOUT MODULE

\

MP3

IVI..P26 {2PL)

MP25 (2PL}

Items illustrated but not
called cut are common

hardware
MP21 {14 PL)
SEE DETAIL 1

NOTE:
DETAILL 1

TURN BEZEL
AS SHOWN

Figure 5-1. 5260A Final Assembly (cont)
5-6
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AWER
AWITCH

REAR VIEW DETAIL

MP37{2PLI)

Items illustrated but not called
out are common hardware

DETAIL |

SEE

-

NOTE
MP47
%
[ MP46 (2 PL)
MPAa4

ry
8
e

e

This detatl shows cable conneciions,

* A W P . ;
3 WL X% WS
\i’:\_\y ; N \\\\- ", '\\\\\ : / ,.-’J. I N
Ny N
i . - T h— "f ;4" / “:‘:; ‘s

MP33 (4 PL)

MP39

CONT,

BOTTOM VIEW

IREAR VIEW

MP38 {3 PL)

MP43

Figure 5-1. 5200A Final Assembly {cont)

www.valuetronics.com

5-7



5200A

ltems illustrated but not calted
out are comman hardware

NOTE:

MP45

T
©
o
=

MP&1

MPE5

MP&0O

{2 PL)

)

MPE2 (2 PL]

Figure 5-1. 5200A Finai Assembly (cont)

5-8
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BLdW

s

‘A10ON

¥V M3lA

0LdW

Figure 5-1. 5200A Final Assembly (cont)
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TABLE 5-2. A2 MOTHERBUOARD PCB ASSEMBLY
(SEE FIGURE 5-2.}
N
RiE F ERENCE FLUKE MFRS MANUF ACTURERS R o
DESIGHNATOR STOCK SFLY PART HWUMBER 0y £ T
A= *NUMERICS-~-} § - e DESCRIFT LON- - mssmmmmimw s O~ CODE-  ~=-C0R GENERIC TYFE-- RTY -8 -E
H 1 SCREW, WACH, PHF SEMS, STL,4-40X1/4 195918 89536 185918 B8
d 20, 30, 40, CiONN,FPWH EDGE,REL,0.100 CTR @& FOS 335201 aes3s 335289 2]
o 50, &0, 70, 3352a1
o ge, %8 335201
MF ] GUTDE , RETAINER-FCEB,RED 339754 w953 JIPTS4 1
MF 2 GUIDE, RETAINER--FCH, CRANGE I 099 89534 JA1099 i
MF 3 GUIDE , KETAINER-FCE VELLOW 344407 89534 341107 i
HF L] GUIDE, RETAINER-FCEH, GREEN 341115 B9S36 3J4149i5 ]
MF 3 GUIDE, RETAINER-FCH, BLUE 341123 99534 341423 i
HF & GUIDE, RETALNER--FCH VIQGLET I41131 09534 Jati3d ]
MFP 7 GUIDE,RETAINER-FCB GRAY 341149 895346 3Ja4fi4% i
HF B GUIDE, RETAINER-FCH,WHITE 341156 A9536 3FA1156 i
MF 9 SPACER, SWAGED, RND, BRASS, 4-40X06.187 3354604 89534 335404 B
F PIN,SINGLE,PWE,3.625 SQ 247433 @0TTY  BéTAA-1 83
TF iy, 2 TERM, UNENSUL , FEEDTHRU, HOLE , TURRET 79283 08245 2O10B-5 2
NOTE 1 = _iﬁ--fm.15*215,1(3--t30.iD---120.1E---4E,iF---4F,1H.3H,4H,6H.20H,1K
1a
o0 180 10 160 150 Jag 120 120
B4 _Tj 1 1 W — R - - =
1H
1]
18
180
1€
120 :
I 1F
20H
1 I
4F
1K
|
ze| || L 1 1 | § 1 1

5-10
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Figure 5-2. A2 Motherboard PCB Assembly

g



) REFERENCE
' DESTGNATOR

A YNUMERTCS =)

C
C
c
C
Cc
C
CE
CR 2
CR 4
CR 4
Ck 4
Ch 4
E
E
E
E
H
H
M
H
H
J
K
K
L
MF
HF
MF
MF
HF
MF
MF
MF
§ MF
MF
Q
[
R
R
R 3
R
R
R 1
[ t
R ]
R 2
R 2
R 2
R 2
5
by
by
by
5 1
5
5
5
5 1
5 t
1]
4] i
u
u
u
u
1]
u 1
u {
W
"]
W
W
W
XCR 2
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F3

8
7
8, 19~
ag, 39,
47
a1, 43-
48, 49
3
s
2
6. 8,
29, 31-
28
12- {4,
26
16, 22,
24
36
3! ‘1!
16, 11,
13
16, 17
2, 6.
5
;
6
28, 33,

¥ Ok ¥ X KX
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TABLE 5-3. A3 SWITCH PCH ASSEMELY
{SEE FIGURE 5-3.)

O Y A0 (71 ¥ {1 TR
CAF, TA, TUF,+~10%, 35V

CAF, TA, 48UF , +- 20%, 1SV
CAP,TA, §.220F , +-20%, 35V

CAF, TA, 2. 2UF , +-20%, 20V

CAP, POLYES,©, 022UF, +-10%, 250V
CaF, CER, 0. 05UF , #-20%, 100V, 25V
DIODE,SI,BV= 75.0V, [0=156MA, 500 MW

DINDE, GER, BY=100,0V, 10+ BoHA, 80 MW

DICDE, §1,Eve 20.0V,10= 30pA, SELETD IR
PENDING POST,ERASS, &~32,LEXAN,GN
EINDING FOST,BRASE, 6-32,LEXAN, RD
EINDING FOST,BRASS,&-32,LEXAN, BL
BINDING FOST,BRASS, 632, LEXAN, EK
SCREW, MACH, FHP, §.8TL, 6-32X1/4
WASHER ,FLAT,STEEL, %6,0.031 THK
SCREW, MACH, PHF SEHS, STL, 6-32X§ /4
SCREW, BACH, PHF SEMS, §TL, 4-49X1 /4
WASHER , LOCK , INTRNL., STEEL , ¢4
SOCKET,SINGLE ,FWB,FOR ©.025 FIN
RELAY,REED, 4 FORM A,4.5VDC
RELAY,REED,2 FORM A,5VDC

IHDUCTOR, (§08 UK +/-5%,4.5 MHZ, SKLDED
SPACER, SWAGED, RND, BRASS, $-32X0, 5360
INSULATOR, BINDING FOST

BRKT, EBINDING FOST

SPACER, SWAGED, RND, BRASS, 4-46X8.125
FLATE, SWITCH HTG *1

SFACER, SWAGED, RND, BRASS, 6-32X0. 123
FLATE, SWITCH MTL &2

FLATE, SWITCH MTL &3

PLATE, SWITCH MTG #4

CABLE CLAMF

TRANSISTOR, §1,FNF, SMALL STLNAL
TRANSISTOR, S81,NFN, SHALL STGHAL
RES,CF, $9K,+-5%,0.25W

RES,CF, 15K, +-5%,0.254
RES,CF, 470, +-5X,0.25W
RES,CF,270,+-5%,0.25d

RES.CF, 4K, +-5%,0.23W

RES,CF,&.2K,+~5Z,8.25W
RES,CF,3. 1K, +-5%,0.23W
RES,CF, 48, +-5%,0.25W

ROTARY SWITCH SECT ASSY RCD 1-11
ROTARY SWITCH SECT ASSY BCD 0%

ROTARY SWITCH SECT ASSY.BCD 9-0

SWITCH,ROTARY VOLTAGE-RANGE

ROTARY SWITCH ASSY VOLTAGE ERROR
EWITCH-BCD-11-~1 SECTION ASSY DAK ROT.
ROTARY SWITCH SECT ASSY, MODE CONT.
ROTARY SWITCH SECT ASSY SENSE FH-LK
IC,TTL,QUAD 2 INFUT NAND BUFFER

IC. TTL,HEX INVERTER W/0FEN COLLECTOR
IC, YT, BCD-DECIMAL 4-18 LINE DECGDER
IC. TTL,4RIT EXCLUSIVE-NOR COMPARATUR
IE,TTL,4BIT LATCH,D OR R/S LTCH HODES
IC, TTL, QUAD 2 INFUT NAND GATE

I, TTL,RTRGRELE MONOSTABLE HULTIVEBRTK
IC, TTL,HEX INVERTER W/SCHMT TRIG
ASSY, CABLE, DUTFUT

ASEY, WIRE

ASSY,WIRE

ASSY, WIRE

ASSY, WIRE

L.E.D. STANDOFF

www.valuetronics.com

FLUKE

$TOCK

o N
161917
193615
§613314
161927
234484
149141
203323
203323
203323
149187
149187
340177
275584
275532
275578
275540
385401
110279
178533
195918
116403
247476
340354
340438
147819
284384
298528
331967
335594
337204
435578
337242
337220
33v2ie
§03TPE
195974
2183946
346839
3Aga39
348639
346854
343434
3487879
348789
3434264
343425
4423468
348712
414532
334284
334268
334268
334274
334274
352948
334334
Jn&evaé
334342
334324
294228
276228
288405
293473
293258
293241
292953
293134
354084
465159
333413
353607
353342
353334
343973

MFRS

SPLY

COhE-
54209
56209
546289
54289
73445
56289
07710

23332

Q7243
89335
B2PET
32767
32787
895334
89534
89536
99534
89334
0077Y
89534
71482
72259
89538
89536
99534
99534
895346
89534
895348
89536
8y534
95990
64713
04713
66039

800314
86031
80931

80631

80631
20031
Boo3tl
a9534
49534

89334

89534
89534
#9534
89536
695334
21295

01295
0i295
18324
34335
1293
04713
81295
g9534
69334
89536
89334
895346
a9536

HARUFACTURERS
FART NUHBER TOT
w~0R GEMNERIC TYFE-- ATy
{94001 OX00356
1 96D4HDHX001 5L AZ
1 94D224X0035HAY
t74D225X00290HA1
C28OMAE/AZ2K
55c23ai
ILELET)

i
i
i

P

™

]

tNZTO

FD7223
275584
820+-43
a2a-55
42943
305401
119270
t 70533
te59t8
10403
858432
340344
MRB2AOS
WEE1 €00
284380
2968428
331967
3355958
337204
435578
337242
33722
337238
5/94-3MA
2N3IP0S
2M37029
CR251-4-3F10K

| ™
P S G - I N SR N R N R

L]

CR251 - 4-5F1 5K
CR251-4-5PATOE
CR2Z5t-4-5F270E

- Mk -

CR254-4-5F1K

CR251-4-5P&K2
CR251-4-5F35K1
CR25{-4~-SF&68E
334204
334248

A & =) == k2

EEL Py

352748
334334
JBHTAS
334342
334326
SNTAITN

P N

SENT416N
ENTA145N
NEB442N
931 ACF
SNTA0ON
HCBAOTF
SN744 4N
405159
A534613
a53407
3533342
353334
345975

Y R et R

52004

N
£ 0
s T

-Q -E
1
2

f
1
3
1
t
5
1
i
§
i
1
1
1
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5200A

TAPLE %-3. A3 SWITCH PCBH ASSEMBLY (CONT.)

{SEE FIGURE 5-3.)

REFERENLCE

DESIGNATOR

A-YNUMERICS---} § ~—em~=-——DESCRIFTION-
XCR 37 *

XCR 29— 32, 34- « L.E.D. STANDGFF

XCR 36 *

XU - 3, b~ SOCKET,IC.14 FIN

XU 10

Xu 4, 5, 8 SOCKET,IC, 16 FIN

NQTE 1 = {A-5A, 1B-21B,1C-18BC,iD~120, 4E-4E, IF-4F , H

5-12
www.valuetronics.com

FLUKE

STOCK

- NG._ -
343973
345983
345783
274527
274327
2746535

MFRS
SPLY
CODE~
89534
09922

21304

MANUF AC TURERS
PART NUMBER
~~OR GENERIC TYFE--

343%83
LIL.BFOF-108

1 6-AGEYD

10T
QTY

L TT-F
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Figure 5-3. A3 Switch PCB Assembly
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5200A

TAHLE 5-4. AS FOWER SUPFLY MOTHER FCB ASSEMELY
(SEE FIGLURE 5-4A.)

REFERENCE FLUKE ~ MFRS MANUFACTURERS
DESIGNATOR STOCK  SPLY PART NUMBER TOT
A-NUMERICS -~} § wwerremore e DESCREFTION o mmmemms s ness wwNQm~ COPE~-  ~~OR GENERIC TYPE--  QTY

FIOKER SUFPLY PCR SURASSEMELY JA2534H AYESA

1] i i
] 2 RLGULATGR FCD SUBANSEMELY IVLTIY  HYSES t
A 3 THRANSFORMER FPLB SUBASYEMELY 332328 09336 332528 i
C i, 2, 92, CAF, AL, 470UF , +30-10%, 40V 185868 73445 ETA471Z040-A02 4
c 16 tB5848

c 3, 4 CAF, AL, 15UF, +50-19X%, 400V 341032 09536 341032 2
c 5 6 CAF, AL, 240UF , +50--10%, 306V 223100 89534 223180 2
c 7, B CAF, Al , 1S0UF ,+30-10%, 43V 176274 BOO31 3070 2
[ i4 CAF, AL, 15000UF, +108-10X% 1 5V 30347 ©46001 B&FS20 i
C 24 caF,Ta, 19UF,1+~28%,15V 193423 54289 {P5P1DLXOOLSAT t
c 27 CAF ,FOLYES,SUF, +--5%, 150V AC 344190 89336 349190 i
C 28 CAF,MICA, 33PF, +-5X%,506V 160317 92799 DMISE3Z3DdJ 1
CR 3, &, 7 # DIODE,SI,RECT, HRIDGE, BV=200V, ID=1{.0A 294509 09423 FB20Q 3
CR 4 * DIODE,SI,RECT, BRIDGE, BY=1000V, I0=1 .04 723270 89336 723270 1
CR ] # DIODE,ST,RECT,BRIDGE, BV=400V, I0=1.04 3410668 11711 KBFR& 1
CR B * DIODE,SI,RECT,BRIDGE, Bv= S0V, I0=4.284 428839 &%713 MHDA?TO-4 1
CrR 14, t7 # DIODE,S1,BV= 75.0V,I0=t50MA,500 HW 203323 67910 fN444B P
CR 18, 20 * ZENER,UNCOMP, 4.3y, 5%, 20.0MA, 0.4W 1804355 067910 [INTAPA 2
CrR {9 # DIODE,SI, RV= 20.0V,I0= 50MA,SELCTD IR 348177 07243 FD7223 i
H i SCREW, MACH, FHF, STL ,10~-32X53/16 417195 B9%36 417485 &
H 2 SCREW, HACH, FHF, STL, 8-32X1/4 228690 89534 220890 2
H 3 SCREMW, MACH, FHP, ETL, 4-40X1/2 152132 59336 152132 2
H 4 MUT,HEX, 5.5TL., 4-40 147411 B953& 147611 2
H 5 WASHER,LOCK , SFLIT, STEEL ,+4 1186393 89538 11039% 2
H [ SCREW, HACH, FHFP, 5. 5TL, 6~32Xt /2 320051 99534 3200519 3
H 7 NUT, HEX, MINI, §.8TL, 4-32 1§9569 89334 116549 3
H B WASHER,LQCK, INTEML., STEEL . & 110338 89336 110338 3
H 9 WASHER,LOCK, INTRNL , § STEEL, &8 175927 89334 1v3927 2
J 21 CONM, PWB EDGE,REC,90,0.156 CTR,3& POS 236DD3 02440 225-21021-105 i
J 22, 23 CONN,FWE EDGE,REC,©.100 CTR 856 FD& 335281 893346 335284 2
MP 1 CLAMF, CAFACITOR 185001 56209 A5B4-97A 3
MF 2 COMFONENT HOLDER 164794 98iS? 2B29-115-3 4
HF 3 TAFPED, RIGHT ANGLE,STAINL. STEEL, PA 304225 09536 304225 2
MF 4 SLEEV,TEFLON, ¢, 02710, NATURAL 196717 89336 19477

Q 18 #® TRANSISTOR,ST,PNP,SMALL SIGNAL 195974 H4713  ZHIP0A i
R 35, 34, 44, KES,CF, 480, +-3%,0.25W 348779 B0O3F GRS -4-35FI00E 4
R 4% 368779

R 37, 38 RES.CC, 750K, +-5X, 0.5 iga7a9? 695346 tagre? 2
K 39, a0 RES,CC, 200K, +-5X,0.5W 245332 895346 245332 2
R 43, 47, 49 RES,CF,&6.8K,+-5%,8.23UW 3687461 60034 CR251-4-5F4K8 3
R a4 RES.CC,10M, +-5%,0.25U 194949 01121 CBi0&S i
R 48 RES,CF, 30K, +-5X,06.254 348753 860031 CR25{-4-3F30K {
u 5 #* IC,0F AMF,GEN FURFOSE,TO--?9/T70-78 271502 12040 LM3IOIA 1
5-14
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5200A

TABLE 5-%. ASA1 POWER SUPFLY FCE SUBASSEMBLY
(SEE FIGURE 5-4E.)

N
) REFERENCE FLUKE MFRS HANUFACTLIRERS K ]
DESIGMNATOR STOCK JFLY FART NUMEER rar 3 T
A~ yNUMERILY -~}  § =-weee e DESCRIPYION- - - wasveresee weNQe- CODE- --0OR GENERIC TYPE-- ary -Q &
C 12, 13 CAP, AL, 1S0UF, +30-4 81X, 63V 1702%4  80G3 J070 4 1
G 14 CAF, AL, §000LF, ?5-10%, 15V 341640 89534 341040 § {
C 18 CAP,FPOLYES, G.001UF, +-10X, 200V 1595602 5H&IBF A QAF10L¥2 i §
C i?, 29 CAF, TA, 1OUF , +-20%, 20V 3304642 S62H?  194D104XO020KA] 2
C 21 CAFR, TA, 48UF , +--20%, 15V 93695 S4289 194D4NSK0015LAR i
CR 4 # DIODE, SI,RECT,BRIDGE, BY=200V, I0=1, 04 294509 09423 FE200 1 1
CRk 2 % DINDE,ST,RECT,BRIDGE, BV=200V, J0=1{.0A 234547 BY53s6 23463547 i
CR P, 1@ * ZENER,UNCOMF, §4.0V, 9%, 7.8MA, 0.4W 325837 04713 1NPLGR 2 1
H i SCREMW, MACH, FHF SEMS, STL., 4-32X1/4 1709533 B934 178533 2
H 2 SCREW, MACH, PHP SEMS, STL, 4-32X3/8 § 77022 HY33s 1?7022 2
H k| SCREW, MACH, FHP SEMS, STL.. 4-40X1/4 195918 095346 (6B5S910 4
HF 1 SFACER, SWAGED, KND , BRASS, 6-32XQ. 0710 342024 09334 XATH2A 4
MP 2 HEATSINK 342675 13193 H003-B-2 i
MF 3 SPACER, MOUNT , NYLON 522067 Q7047 10t23-DAP 2
MF 4 SHIELD, FOWER SUPFLY 331983 BYS3s 33i983 t
HF 2 GUIDE, RETAINER-FCE, BLACK 341164 B9536 34i1ié4 2
MFP & COMFONMENT HOLDER 194774 98159 2829-115-3 2
[ t * TRANSISTOR, ST, NFN, SHALL STILNAL 2034689 092t4 102322 1
Q 2 # TRANSISTOR, 81, FNF, SMaALL SIGHAL 402984 ©A7I3  2HIZ?05A { 1
R 3 * TRANSISTOR, ST, BY= S50V, 117W, TO-3 {3012 02735 40231 i
R i, 4 RES,CF, #2,+-3%,0.25W 442170 800631 CR3IS§-4-5SPi2E 2
R 2, 3 RES,CF,1.8K,+-53%,0.254 441444 80031 CR25{-4-5FiKB 2
R 5 RES, WM, .27, +-534,2W 2194280 89534 219428 {
R ? RES, MF, 4. .99K, +-1%,0.123U, 1 O0FFM 1468252 91437 HMFF1-84991 1
TF t- 4 TERM, UNINSUL, STANDOFF, TURRET 208355 89534 200335 4
u 9 ¥ SELECTED 723 FROM 313106 VREF GROUFED 358143 89338 356143 i i 1
NOTE § = U4 AND Ré& SELECTED SET
5-15
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5200A

REFERENCE
RESTGNATOR

A INUMERICS -~

£
G
[
G
[y
CR
LR
Ck
CKR
H
H
H
H
MF
MP
MF
HFP

7.1:x!?:'mxlzi::mmxwmwm::mmxmxmmmmmmmﬂ%x;

[l el e s
m

5-16

i1,
ié

[
E Rl RN R N TR N S A TR e N - NV S

10
13

—_

[ RN
2

is

* oM X

* %k ok Xk Kk X % K

*

TABLE 5-&. ASAZ REGULATGR FLE SUBASSEMBLY

(SEE FLGURE 5--4C.)

s DESCRIFT LON----

CAFP,MICA, 33FF ,+-5%, 300V
CaF,CER, 8.22UF , +-20%,50¥, 75U
CAF,CER,590FF, +-1 0%, 1000V, X5R
CAP,TA 1QUF, +-20%, 20V

CAF VA UR, +-1 GX, 3%V

DLODE (81, N-JFET, CURRENT REG, IFw2.0 MA
DIORE, $T,N-JFET, CURKENT KREG, IF=3.0 MA
ZENER ,UNCOMF, 5.8Y, 535X, 20.0MA, 0.44
DIODE, 81, BV 75,0V, I6=150MA, 500 MW
SCREW, MACH, PHP SEMS, STL, 6~32X174
SCREW, HACH, PHP SEMS, STL., 4-32X3/8
SCREW, MACH,FHF SERS, STL,4-40X1/4
SCREW, MACH, PHF, ETL., 4-40X3/8

HEATSINK

GUIRE, RETAIRER-FLB BROWK

HEAT DISSIFATOR

SFACER, RETAINING

SFPACER, RND, SOLLUBLE, @.@42IDX0.1540D
SFACER, MOUNT , NYLON

SFACER, SWAGED,RND, ERASS, 6-32X9. 070
TRANSISTOR,SI,EV= 90V, 3M,T0-5
TRANSISTOR, ST, FNP, SMALL SIGNAL
TRANSISTUR,S1,BV=: 20V, 3W,TO-5
TRANSISTOR, ST, BV= 43V, 38W,TO-220
TRANSISTOR, 1, NP, SHALL SIGNAL
TRANSISTOR, SL, BV= 53V, 460W,T0--220
TRANSISTOR, SI,Bv= 70V, 96W,T0-127
TRANSIETOR, £T, BV=350V, SW,TD-5
RES,CF,3.9,+-5X,0.25U

FPOWER SUFFLY RESISTOR SET
RES.CF,22K, +-5%,9.25UW

RES,HF, 13K, +-1X,0. {254, 100FFH

RES, HF ,12.1K, +-1%, 0.1 254, §00PFH
REE,CC,22,+-5X, 0,125

RES, MF , 3. 7K, +-1%Z, 0.1 25W, 1 DOFPH
RES,MF 15K, +-1%,0.125W, 1 0OFFM
RES,MF, 20 .3K, +-1%, 0.125W, 1 0OFFH

RES, MF, 11K, +-§X,0.125W, § 0OFFH

RES, MF, 4.75K, +-4%,0.125W, 1 0OFFN

RES, MF,4.22K,+-1%, 9. 1250, 1 0OPPM
RES,CC, 2.4K, +-5%,0.25UW
RES,CC,8.2,+-5%,9.25W
RES,MF,25.5K,+-1%, 0,125, 1 QOFFH
RES,MF,23.2K,+-1%, 0,125, 1 00FFH

KES, VAR, CERH, 1K, +-10X, 0.5k
RES,CF,2.4,+-5%,0.254
RES,CF, 2K, +-5%,0.254
RES,CF,1K,+-5%,0.25W
RES,CF,1.5K,+-3%,0.25W

TERM, UNINSUL , STANDOFF , TURRET

IC,0F AMP,GEN PURFOSE, TO-99/70-78
IC,VOLY REG,ADJ,2 TO 37 VOLT,0.15 AMFP
IC,VOLT REG,FIXED,+5 VOLTE,3 AMF,TO-3

www.valuetronics.com

FLUKE

STUCK

—NO- -
160387
309849
105492
3304662
161919
204927
429373
277234
203323
174533
f?7022
185918
§52124
342575
331975
3494668
350090
296319
152207
342824
209819
{95974
295188
3257461
218394
325753
325720
2185414
442095
339414
348870
335539
234997
474747
2346752
283296
261649
2934621
260679
148245
193433
23467514
299377
291351
285455
348508
491459
343426
343418
208355
271502
313104
453944

MFRS

SELY

COpE--
02799
71390
7i5%0
56289
54267
oTPi0
89534
07916
07910
49534
89534
89334
73734
13403
B?534
89536
89514
22339
07047
09338
99334
44713
A9534
09214
Q0a753
09214
04743
Q2735
BOG31
89534
80031
P1437
21437
oii21
?14637
1437
1637
14637
91637
1437
1121
89534
Pia37
PIH3T
71450
895348
gea3q
00034
800834
89536
12040
04713
12048

HANUFACTURERS
FaRT NUMBER ToT
~--0R GENERIC TYFE-- aTyY
DHtSE330.
CUICOC224K
2DDHAONIO K
12401 046X0020KAS
§94D010X00350
TCRS303
4293573
IN752h
{Ma448
1785333
177022
185918
{9024
&003-B-2
3341975
34946089
350090
To804
t6123-DAF
342824
2809919
2NTP06
295188
D44C5
2NZP04
D45C5
MJE3035
609949
CR254--4-5FP3E?
339614
CR25§--4-5P22K
CMFS51302F
CHFOS1212F
BBt —-02205
CHMFS51372F
CHFSS1502F
CHFSS2052F
CMFSS
CHFSS4731F
CHFES54224F
CB2425
2446754
CHFSI2552F
CMFS32322F
3405402A
3468508
CRAS1~-4-3F2K
CR251-4-5FtX
CR231-4-5P1K3
208355
LH3D1A
MC1 72306
LM223K

i
i
t
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) REFERENCE
DESIGNATOR
A= XNUMERICS--~2
H 1
H ?
K 3
H 4
J 24
J 24
HMF i
F 21
5 i, 2
¥ 3
T §

TABLE 5-7. ASAZ TRANSFORMER PCB SUBASSEMELY

(SEE FIGURE 5-4D.)

e e DE S GRIF T LONrr = omonoscesemamnom e

WASHER, FLAT,STEEL , 219,090,083t THK

NUT, MACH, HEX, STI., t©-32
WASHER, LOCK, SFLIY, STEEL , #1@
NUT, CAF,EXT.LOCK, $TI., §~32

CONN PART, MATE-N-LOK, HOUSG, FLUL,
CONN FART,MATE-N-LOK,FIN,©.093D,

SFACER, REX, BRASS, 1 0-32X0.50@
FIN,SINGLE FWE,©0.025 5@
SWITCH, SLIDE,DFDY,FOWER

THERMOSTAT, NO $4601-F,KC 1 30+-&F,

TRANSFORMER, FOWER

www.valuetronics.com

4 FOS
PUE

1568

FLUKE

STOCK

T
fto262
10534
jt1484
52819
342744
342998
340529
267433
234278
4§7477
337576

MFRS

SPLY

CODE--
89544
69534
895334
695334
895346
27264
895334
oO77Y
BPL34
g49534
89534

HANUFACTURERS
FART MUMBER

~-0R GENERIC TYFE--

{02462

150336

111484

152819

343964

Q2-09--2133

340521

841441

2342780

4§ 7477

337574

—_ = IRl == D

-1

5200A
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a. Power Supply Mother PCB Assembly
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b. Power Sypply PCB Subassembly

5200A-1020 PH2

Figure 5-4. A5 Power Supply Assembly
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Figure 5-4. A5 Power Supply Assembly (con)
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5200A

REFERENCE
DESIGNATOR

A= INUMERICS %
A {

C I

C 2

C 3

C 5, 9. "
c &, 7

[ 8, 1@

C 16, 17

c 18- 20

CR 1, 2, 4&-
CR 29, 34- 38
Ck 3

CR 39- 42

H i

H 2

H 3

H 4

H 3

H -]

H 7

H 8

J 33

K §

K i, 2, 4
K . 11, 13,
K §15- 23, 24,
K 28, 2%, 33,
K 29

K 3, 19, 2,
K 4, 24, 23,
K 3

K 27, 32

HP i

HF 2

HF 3

MF 4

HF 5

MF &

MF 7

MF 8

HF 9

Q i, 2

R 1, 3, &,
K i3

R i, 7

R 2, 17, 18
[ 4

[ 8, i@

R 9

[ 11, 12

R 15, 16

R 19

[ 20

T §

T 2

T 3

u {1, 9, 1
u 2, 4, 3,
u 17, 18

U 3, & B
u 19

u 13

u i3, 16

u 14

u 15

] i, 2

W 3

1] 4

NOTE 1 = FART OF
5-20

TABLE 5~-8. A4 ATTENUATOR PCB ASSEMELY

(SEE FIGURE 5-3.)

E e
CONNECTOR, ATTENUATOR ASSEMELY
CAF,CER,0.025UF, +-20%, 100V, Z5U
AR, TA,5.6UF , +-1{ DX, 4V
CAF, VAR, 0.25-1.5FF, 1700V, TEFLON
CAP,CER,9.05UF, +B0~-20X, 25V, Y5U
CaF ,CER,3.3PF,+-8.25FF, 500V, C0.J
CAF,CER, ©.22UF , +-20%, 58V, Z5U
CAP, AL, 1QUF,+30-10%, 25V
CAP,CER,®.0%UF, +-26%, 100V, I5V

= DIODE,SL,B¥= 75,0V, J0={50MA, 500 MW

#

#* ZENER,UNCOMF, &.BY, SX, 20.0MA,

% DIODE,GER,BV=180,0V,10= B80MA,B80 HW
SCREW, MACH, FPHF, STL, 2-56X5/16
SCREW, MACH, PHF, S.5TL, 2-56X1 /4
WASHER,LOCK, INTRNL , STEEL , #2
SCREW, MAGH, PHF, 8. STL, 4-40X1/4
SCREW, MACH, FHFP, STL, 4-40X3/4
WASHER,FLAT, BRASY 24, 0. 025
SCREW,MACH,PHP SEMS, STL, 4-40X3/8
WASHER, LOCK, SFLIT, STEEL, 34
CONN, COAX, SHB(M),FUR
INDUCTOR, VAR, § . 1OUH, +/-30X , 1 OHHZ
RELAY,REED,f§ FORM A,4.5VDC

RELAY,REED,2 FORM A,5VDC

RELAY,REED,+ FORM A,4.3VDC
SFACER, SWGD, RND, BRASS, 0. 11 3IDX0,. 373

SPACER, SWAGED,RND, HRASE,06.130IDX0.5190

SPACER,KND, CERAMIC, ©.125IDX0.5060
RESISTOR, RETAINER
SHIELD,ATTENUATOR
GUIDE,RETAINER-FCH, ORANGE
SFACER,RND, ALUM, 0. 1561DX6. 438
EFACER,RND,ALUM, 8.1561DX0. 375
SHIELYD, ATTENUATOR DIVIDER

# TRANSISTOR,SI,NPN, SHALL SIGNAL
RES,CF,1K,+-5%,0.25U

RES,0F, 22K, +-5%, 8. 254
RES.CF,4.3K,+-5%,0.25U
RES,CF,10K,+-5%,0.254
RES,SET,EBMF, TOL, TC, MATCHED
RES,VAR,CERM, 50, +-20%, 6.3
RES, VAR, CERM, 3K, +-10X, 0.5
RES,CF,2.2K,+-5X,0.250
RES,CF, 100, +~5%,0.25W
RES,CF,5.1K,+-5%,0.25U
TRANSFORMER, (OW FREQUENCY
RATIOFGRMER, MID-FREQUENCY
TRANSFORMER, H1 FREQUENCY, NO 1

IC,TTL,BCD-DEC 4-10 LINE DECODER
IC,TTL,QUAD 2 INFUT NAND GATE
IC, TTL HEX INVERTER

I[C,TTL, TRIPLE 3 INFUT NAND GATE
IC, TTL, QUAD 2 INFUT NAND BUFFER
ATSY, CABLE FH 2

CABLE ASSY., TRIF SHIELDED RF
CABLE-RF

X K X A X Kk X ¥ X

< DESCRIPTION-- v e sem e

O, 44

LG, TTL, HEX INVERTER #/0FPEM COLLECTOR
IC, TTL, MIAL NAND DRVR W/0PEN COLLECT

IC, TTL,QUAD 2 IN NAND GATE W/0PEN COL

FLUKE

STOCK

_..Nu....
3446577
1568433
198259
218205
148924
272492
309849
§70264
1491461
203323
293323
260493
149187
3463430
406054
1104678
254154
113043
118773
281196
110393
352450
357743
404599
494590
4045990
424590
404590
340438
340438
346438
357558
33120
284372
155473
3334674
3351479
341099
to4214
144311
349377
2183946
5?3170
573170
S73454
bd4{100
573394
459758
267815
288282
373244
573014
348742
342493
402396
342477
288405
3297046
329706
310201
293442
292953
292979
292995
294228
4951467
3387464
354154

72982
89534
71590
134435
56289
67910

7910
93332
89334
A9535
89534
89536
89534
89534
89536
89536
E2914
89334
71707

Ttas2

7R
89534
89334
89536
89335
89534
89334
89535
89534
89336
047t3
26631

29535
8¥5348
8e03t
89535
11236
73378
86631
60H39
20031
89336
89534
89534
et293
21293

61293

eta295 .

91295
©1295
01295
©1295
89534
89534
89334

THE 52004752054 I/F CABLE F/N 341540 AND HMAY BE USED
SEPARATELY A5 A REAR OUTFUT CABLE. ASSEMBLY INCLUDES:

i CONNECTOR, TERMINAL F/N 347834
{1 CONNECTOR,ATTENUATOR P/N 34864619

www.valuetronics.com

MANUFACTURERS
FArRT NURBER
--0R GENERIC TYPE--

TOT
QTY

344577
COZ23B{ @1 HIBIM
176259

330-000
5855-000-YSUO-5032
272492

CW3ICAC224K
ETt0OX023A2
53C23m

iN4448

IR PINI - = ==

2]

INTS4A
FNZ7O
3463430
468054
1194676
254156
1150463
{16775
281194
110393
51-95i-90000
3573
CR4503

I

e e e O RO (D 0 b

L]

HRB2ABS 7

UF 40048
33i234
284372
55473
3334674
335149
341097
194216
§443114
349399
2N3904
CR251-4-3P{K

573451

441109
CR251-4-SP1 6K
440758

i 2OFC300H
3460TOS242
CR251-4-5P2K2
CR251-4-3F1 Q0L
CR2%1--4-5F5K1
342493

402394

342477
SH7A16N
SNT3452F

ENT43BN
SN7442N
SNT400N
SN7AQAN
IN74iON
SNTAX?N
403167
338744
3341549
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10 m¥Y HIGH FREQ.

/-100\.-" / /-1 mV HIGH FREQ.

\

100V HIGH FREQ.
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}

|
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AC SENSE
SIGNAL

ITO AC-DC
CONVERTER]

5200A-1030 PH2

Figure 5-5. A6 Attenuator PCB Assembly
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5200A

TARLE S-9,
(SEE FIGURE S-4.0

REFERERCE
DESTGNATOR

OnooonaooohntoOooohonana

oooOonOonoooaono
AmAaRIT DA AT

(]
==

HP

3-22

A~ FHUMERLGS -~y 8 =

i,
2
3
4.-.
19
15,
10
20,
21
24
25,
24
20
29,
34
27
3n-
40
ai
42
43
44
1,
? 1]
13-
23,

27

[EFRY

_
B P D G SO D G B D == R = D = O O s T A b L B

— e -

——
== =20

2_

-7

e | T+ D LA DU T

22, 34 CAF ,MICA, 1DOFF, +-5X, 500V

CAF,MICA, 33FF, +~5%, 500V
CAP, TA, 22UF , +-10%, 15V

8, 32 CAF,CER, @ . &5UF , +-20X%, 180V, 23V
Car, FOLYES, 8.647, +-10%, 250V

14 CaF , CER, 9. 95UF , +80-20%, 500V, I3
CAF  HICH, 22PF , +-5%, 500V

23 CAF, AL, 3UF, +30+10%, 300V

CAF, FOLYES, 0. ATUF, +-§QX, 200V
CaF, HICA,39FF , +-5%,500V
33 CAP HICAH, IOQOFF, +-5%, 500V
CAF ,FOLYES, 0. 1UF, +-10%, 50V
CAF, POLYCA, ©.33UF , +- 10X, 106V
35 CaF, Th, 330UF, +-10X, 6V
CAF ,MICA, 8FF, +-10%, 500V
CaF,MICA, 220FF, +-5%, 500V
40 CaP,CER, 0. 0033UF, +-20%, 1000V, Z5F
* TRANSISTOR,SI,NPN,SMALL SIGNAL
CAP ,CER,30OFF, +-10%, 500V, X7
CaF,CER,506FF, +-§0%, 1990V, X5K
CAF,MICA,27FF, +-5X, 500V
caF,CER, @,.95UF , +86-20%, 23V, Y5U
2, 5~ DIODE, ST, Ev= 75.0V,10={530MA, 500 MW
10, 11,
i5. @,

29, 26,

34.0MA,
t.9MA,
23.0M4,

1.94W
§ .00
§.0M

ZENER,UNCOMF, 7.3V, 3%,
ZENER, UNCOMFP, 1 30. 8V, 5X,
ZENER, UNCDMF, 9.0V, 5%,
CAP,ThH, 2.2UF, +-20%, 20V
ZENER,UNCOHF, $40.0V, 3%, 1§.8MA, 1.0W
DIODE, $I,N--JFET, CURRENT REG, IF=14.0MA
ZENER ,UNCOMF, 20.0V, 5%, §2.5MA, 1.0W
DICGDE, ST, BV= 20.0V, 0= 5¢MA, SELCTD IR
DIODE,SI, 400 PIV, §.% AMP

ZENER ,UNCOMF, &.BV, 3%, 20.6MA, 0.9%
DIDDE,SI, 400 FIV, §.0 AMFP

WASHEK, £ OCK , INTRNL., STEEL , &2

SCREW, MACH, RHE, STL, 6-32X1/4

SCREW, MACH, PHF, STL., 2-54X3/8

ECREW, MACH, PHF, §.8TL, 4-32X5/8

SCREW, HACH, RHS, NYL , &-32X8 /2

SCREW, MACH, FUF SEMS, STL, 4-40X1 /4
SCREW, MACH, FHF, STL, 4-40X1 /2

WASHER ,LOCK, INTRNL , STEEL , %

SCREW, MACH, FHP, STL., 4-40X1 -1 74

WASHER, FLAT

SCREW, MACH, PHP, 8. 8TL, 6-32X1/2

SCREW, HACH, FHF , STL, 4-40%1 /4
COIL,REED, 1235A7,0.42 0D, 094410, 0.82L
SWITCH,REED,t FORM A, 10VA,30AT

CORE , TORDID,FERRITE, .@47X.138X.11D

4 TURN CHOKE

SHIELD, ODUTFUT STVALE

SFACER, SWAGED, RND, BRASS, 2~586X0. 125
SPACER, SWAGED, RND, FRASS , 4-40X0. 125
RADIAL. FIN, F/.275.335 CASE, NF-207
SFACER, SWAGED,RND, FRASS, 4-32X0. 078
SFACER, SWAGED, RND, BRASS, 4-40X0. 187
HEAT SINK, DRILLED

HRACKET, MOUNTING , HEAT SIMK

IHSULATOR, TRANSISTOR
SFACER,RND,ALUM, &.1561DX0, 938
GUIDE,RETAINER-FCH YELLOW

HEAT FINK, TO5, SFOT FACED

HEATSINK

DECAL, DANGER HIGH VOLTAGE

SHIELD, FOWER AMPLIFIER

SFACER, SWAGED, RND, BRASS, 4-32X0.710
INSUL ,MICA, TRANSISTOR, ©.002 THK
INSUL, MICA, TRANSISTOR, . 003-.010 THK

% TRAMSISTOR, SI,N-JFET,TD-92

* TRANSISTOR,SI,PNF,SMALL SIGNAL

* ok K &k ok XK ¥ X

29

X % Kk kX X oX X

r3

~0

&4, 18

www.valuetronics.com

A7 FOWER AMFLIFLEK FCE ASSERBLY

FLUKE

STUCK

B LR
i4p474
140317
2364653
1491489
1426088
105674
148551
340704
271999
1468544
148387
271844
284703
§93011%
4986
170423
10464674
179374
185734
185492
§77978
t48a¥24
203323
203323
203323
283323
203323
340487
353204
343493
141927
348703
340992
291575
J40177
§12383
2460695
3468738
PVBaT4
272199
1944634
412841
145084
195918
452132
110403
114918
355428
3200514
129890
269049
219097
EFARE: P
Jvez2z2
333490
340976
33I55%46
1944646
342824
335604
IFEFFA
3394648
3946499
1904663
JMiey
3320314
354973
234948
333433
295089
1914%3
19538%4
2BB324
229098

MFRS

SPLY

CODE-
72134
Q2797
89534
54289
73445
54289
02799
546289
89534
12386
12134
84004
-ERRR
5428%
72134
72136
54289
12049
71590
71599
72134
72982
07%ie

89338
69534
2969
54289
2949
895436
12949
67243
5277
BP0
04713
69534
73734
893348
89536
n953s
89534
A953a
89536
87534
89334
89534
73734
71707
95348
89534
89336
87536
q9534
89534
49536
B9534
q953&
89534
a9534
89534
89538
ge534
49536
90978
89534
89534
89534
08530
9536
89534
04713

HANUFACTURERS
FART NURMEBER

~-0R GENERIC TYPE---

DHISF191J
DMiSE330.4
234453
3302341
C280OMAE/ALTK
J3ICH8E
DHISCaz00
590D3UFF300DC
271999
DMISEA®D)
DHIFFLE2J
T5F2R5A109
X4463UW
150D33F0XF00652
DMISCOBOK
DMISF2241J
Coz23B102F332H
2N221 8
BESOIOTEKWTY
2DDH&ONSO{K
DHISE270.J
5855-000-Y5U0-5032Z
{Na448B

340487
353284
vZgvio
1P4D225X0020HAY
U7a114
REL L
UZai20
FD7223
fN4D22
iH754A
1N4GD4
itBa74
{6042
1944634
442841
110006
{85918
152132
110403
114998
355428
320051
19022
U-&-F
MR5972
321182
Are222
333490
340974
335594
1344446
342024
3354604
J94974
339448
3946499
104444
341107
332031
TXC20CH
234948
333433
295089
57
193621
288324
MFS4522

ToT
QTY

-y

On = G B G e e O e Qe e LR e e RY e e ] e B O O e BRI RIRI M B R G B DD R e e R e e B

LA e ok b ok omh fp) mhoabh ) & ok ] = —m B3 == Y =k [ = = [a]

i DT

Im—oz

R



) REFERENGE
DESTGNATOR
A~ FNUMERICS-=-?

?l
35

9!
i1,
x2
i2,
i3,
34,
14,
i3,
20
29
22
23
24,
31
33,

. - ) ea —h—a
WO AN = OO -] WA=

"
<

@y
@ o

L]

[N NL
NS M

[ ]
[N

O Lk S Tk Cnd o
0 ) O Bl D =

b
-

-
m

A LA
SR o R ]

L o N R R Y
e bt ) == (D =d

Q- O e fn
~0 - o~

xﬁ::o:l:!:uzlz!x-::m:n:-n::l::i:u:l:v:ux-:u:l:!::l:om:l:z!::!:u:l:rxmzmxmxnxmxmwmxwxmxwmwmxwmxmxnﬂaﬂennnﬂnf;nnnnaa
=-J
[

77,

sr

30
a3,

29,
19,
37,
i7

42

s

30,
78,

24

a5

46
44

53,
a9

79

[-13]

TH

B

34,

28,
39

27,

af

39
72,

73,
79,

5%

ik

o ok & % X R K K X K X ok F X ¥ X

TABLE 5-9. A7 POWER AMPLIFIER PCH ASSEMELY (CONT.)

{S$EE FIGURE 5-6.)

crmrmomerec o ms Y E SR LT LN e = mim o e omn

TRANSISTOR, ST, NPN, SMALL STGNAL
TRANSISTOR, ST, FNF, SMALL STGNAL
TRANSISTOR, ST,NFPN, HI--VDLTAGE

TRANSISTOR, ST, PNF, SMALL SIGHNAL
TRANSTSTOR, §T,NFN, SMALLL SIGNAL

TROENSTSTOR, $1, NFN, SHALL STGNAL
TRANSLETOR, ST, NFN, SHALL STGNAL
XISTOR ADAFTOR NFN Q26¢, TESTED

TRANSISTOR, 5T, NFN, SHALL SIGNAL ,HI-FT

TRANSISTOR, S1,FNF, SHALL SIGNAL
XISTOR ADAFTOR FMF, TESTED @23
TRANSISTOR, $1, BV=375V,100W,10-3
TRANSISTOR, 851, BY=500V, 3I5W,T0-&4
TRANSLSTOR, ST, N-JFET, TA~92, SKITCH
RES, MF, 3.32K,+-0.1%, 0.5W, S0PFH
RES,MF, 30. (K, +-0. 4%, 1W, SOFFH
RES.HF, iK,+-0.1%, 8.5W, SOFFN
RES,MF, 10K, +~1X,0. 1254, 100FFH
RES,CF, 4. 7K, +~5%,0.25

RES, VAR, CERM, 100K, +-20%,0.54
RES, MF, 20K, +~1%,0,125W, 100FFM
RES, MF, 444K, +-1X,0.125W, 100FFH
RES, ME, 228, +-1%, 8. 125W, 1 OOFFH
RES,MF,2.37K.+-1%,0.5W, | QOFFH
RES, MF,1.54K , +-1%,0.125W, 100FFH
RES,MF, 108, +-1%.,0.125W, 1 00FFM
RES,CF, 220, +-5%,0.254

RES, HF , 130K, +-1%,8.5W, 100FFH
RES,MF,29. 49K, +-1¥, 0. 125W, 100FFM
RES,CF , 450K, +-5¥,0.25M
RES,CF, 10K, +-5%,9.25U

RES,OF, tO0K, +-3%, 0. 254
RES,CF, 22K, +-5%,0.25W
RES,CF, K, +--5%,0.25W

RES, HF,t . 96K ,4~1X,90.125W, 1 99FFH
RES, VAR, CERM, 200, +-10%,0.5W
RES,MF,819,+-1%,0.125U, 100FFM
RES,CF,8.2,+-5%,0.200
RES,LCF,.8K,+-3X,8.25W

RES,MF, 147K, +-1%, 0.5, 1 00PFH
RES,MF,7.50K, +-1X, 0,125, 100FFH
RES , MF,2. 47K, +~1%,0.125W, { 00FPH
RES, Wy, 18K, +-10X,35W
RES,CF,15,+-3%,0.254

RES,MF, 73.2K,+-1%,0.54d, 1 0OFPH
RES,CC, 4BK, +-10%, 2
RES,CF,2.2,4-5%,0.354
RES,CC, 160K, +-10%, 2W

RES,HF, 145K, +-1X%,0.5W, 100FPFM
RES, MF, 15K, +~1%,0.t25%W, tOOPFH
RES,MF, 464, +-1%,0.125W, t SOFFH
RES,HF , 1 6FK, +~1%, 0.5, i QOFFH
RES,MF,10,+~1%,0.1254, 1 0OFFH
RES,CF,4.BK, +-5%,0.234

RES, MF, 199K, +-1%,0.56, i 0OOFFH
RES,.CF,48,+-5%,0.25W
RES,CF.1.2K,+~5%,9.25%

RES, MF,30.4K,+-1%,0.125W, 100FFN
RES,CF,4,7,+-5X,0.25W
RES,CF, 33K, +-5%,90.254

RES,MF, 442, +-1%,0.125U, tOOFFH
RES,CF,10,+-5%,0.254
RES,CF,51,++5%,0.25¥

RES,MF, 1K, +-1%,0.1254, QOFFH
RES,CF, 33, +-5X,0.25%

RES,MF, 226, +~1%,0. 125U, {00FPH
RES,CF,330,+-5X,9.254
RES,CF, 476, +-5X,0.25¥

www.valuetronics.com

FLUKE

STUCK

.—-.Nu.— -
333898
333098
2486619
342543
3423543
iP3974
218396
21E3¥6
2100t
355067
434480
340554
340497
332551
3323
385302
261578
3407460
340778
340752
1568260
348821
248581
291872
271908
340794
92519
289046
166195
342626
34256246
247143
235135
348938
340839
348839
3406839
318920
248070
1434246
208423
2859 48
313072
442269
441444
247203
223529
289587
112839
348735
247908
i10t14
354944
158459
247242
285296
3490810
176204
248789
348764
247353
414532
441378
148204
441504
348888
349802
340073
414549
148229
414324
3256354
348720
343434

MFRE
SFLY
CODE~

895346
Q7243
89534

44713
04743

04714
89534
89534
895348
89336
B®534
02735
89534
15818
99534
095348
89536
91637
01129
71430
944637
PHE37
94437
89334
21637
1637
aee3t

89536
21637
80031
4003t

80034
B8OOI
Boe
1637
75378
89534
oo
80031
89534
?i637
914637
49334
80034
89534
89534
80831
89534
895346
1637
914637
89534
14637
86031
895348
86031
80031
91637
80031
geo3t
89534
80034
80031
91437
80031
89534
20031
80939

MANUFACTURERS

PART NUMBER TOT
-=-0R GENERIC TYFE-- QTY
333898 4
2N4BBE 2
342343 4

2NFF04
INIFP04

[ 2]

MF§43520
3350467
434480
340539
340497
332354
2N5249
3ps3e2
U2366J
340740
340778
3467?52
CHF551002F
CBA725
{70FC194K
CHFSS32002F
CHF554493F
CHFSS52290F
182519
CHFSS3i344F
CHMF554 600F
CR251-4~5F220E

T e A N B VS S 1)

247163
CHMFS52942F
CR251-4-5F§ 50K
CR254-4~5P1 0K

b -

CR251-4-5FP1 00K
CR25§ -4-5F22K
CR251-4-5F{K
CMF33t941F
J60TZO0AZ
33072
CR251-4--3FBE2
GR2%1-4-5F1KB
247205
CHFSST501F
CHMF5528671F
1426839
CR251-4-5F15E
247908

10114
CR251{-4-5F2ERQ
58659

247242
CHF551502F
CMF35

174204
CHFSS1OROF
CR251-4-3F4KS
247353
CR251-4-5F&8E
CR251-4-3F1K2
MFF1-830%2F
CR25{~-4~8F4E7
CR2%51-4-5F33X
340802
CR251-4-5P1GE
CR231-4-3F51E
CHF351001F
CR254 ~4-5F330E
3253654
CR254-4-5F330E
CR25{-4-5P47T0OE

D A 1 e et 1 S R b e il el & ]
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5200A

TABLE 3-%. AY FOWER AMFLIFIER FPCE ASSEMHELY (CONT.)
(SEE FIGURE 5-&.)

REF ERENCE FLUKE MFRE HANUFACTURERS
DESIGNATOR STaOCK SFLY PART NUMBER Tart
A-INUMERICS-—--) § - BESCRIPTION - mererevveeees =M= CGDE-  ---0K GENERIC TYFE-- aTy
R g2~ 84 RES,CC. 130K, +-5%,2W 208527 89534 200527 3
R 87 RES,CF,2.7,+-5%,8. 254 442041 BOO3t CRIZS{+-4-5P2ZET i
3 88 RES.MF 174, +-1X,0.4 254, 1 00PFM 343913 HY535 343913 ]
R ?0 RES,CF, 3460, +-5%,0.25W 3322846 80031 CRZS1-4-5F3460E 1
K 79 RES,CC, iOM,+-5%,0.254 194944 0ii2t CHIBAS f
R g2 RES,CF, 2790, +-5%,0.25W 348789 80031 CR25t-4-35P270E 1
k104 RES, HF, 174K, +-1X,0.5W, i 0BFFM 247270 89534 247270 1
5 1 SWITCH,SLIDE, DFDT, FOWER 234278 89336 234278 §
TF - & TERM, UNINSUL , FEERTHRU, HOLE, TURRET §79283 88243 20408p--5 g
J § * IC,0F AMP,SELECTED, GEN FURFOSE,TO-78 205961 24355 AD3IOP2 §
U 2 * IC,DTL,QUAD 2 INFUT NAND FPWR GATE 288597 ©@4713 MCassp 1
W i S200A-FUR AMP CARLE 354510 89336 351540 1
xR 2- 5, 2, SOCKET, TRANS , TO-5 285242 ?{THS 1--33-23-92-043 25
Xe 11~ 13, 18, 285242
o1, 2y, 22, 283282
XQ 25, 27 30, 283262
@ 32, 33, 38- 285242
Xq 42 285262
xu 2 SOCKEY, IC, 44 PIN 76527 09922 DILERBP-160 1
NOFE 1 = INCLUDES:

1 XSTR,MATCHED SET, NFN 434454 09536 434454

4 RES . MF.,34.5 +/-14,1/78W 188187 91437 MFF1-B346R5F

i FERRITE HEAD 329182 62214 34-590-4B

§ FLATE,XSTR ADAFTER 332023 895346 332023
NOTE & = LNCLUDES:

1 XSTR,MATCHED SET, FNF 419497 89538 419497

4 RES HF,34.5 +/-1%, 9780 14B187 91437 MFF1--BI4KRSF

t FERRITE BEAD 321182 02244 546-590-4B

i PLATE,XSTR ADAPTER 332023 89534 332023
5-24
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BIAS ADJ.

5200A-1040 PH2

Figure 5-6. A7 Power Amplifier PCB Assembly
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5200A

REFERENCE
DESIGNATOR

A-INUHMERICE -~

TABLE 3-10. A8 AC-DC CONVERTER PCH ASSEMELY (CONT.)

(SEE FIGURE 5~7.)
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14,
34,

39,

48

17,
23,

14,
t

34
50,
24,
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x k x k ¥ ¥k ¥k ¥ ¥ ¥ ¥

DC AMPLIFIER PCE SUBASSEMBLY
RECTIFIER OUTPUT CIRCUIT SUBASSEMELY
CAF,TA,2.2UF ,+-20%, 20V
CAP,MICA, 19QFF, +-1X, 308V
CAF,TA, 220UF , +-10X, 10V

CAF, MICA, 1000FF, +~3X, 500V
CAF,MICA, 33PF , +--3%, 300V

CAFP, CER, 0. 91UF, +80-20%, 100Y, 25V

CAF, TA, 4BLF, +-20%, &V

CAF, TA,1OUF , +-20X%, 15V

CAP, TA, 1UF, +-10%, 35V
CaF,FOLYES, @.001UF, +-10X, 200V
CaAF,MICA, 27OFF , +-3%,300V

CaP, POLYES, 9.022UF, +-16%, 250V

CAF, FOLYES, 2UF , +-0X, 200V

CAP, TA, J30UF ,+-10%, 4V

CAF, POLYES, 2UF , +-20X, 100V
CaP,POLYPR, 8.33UF, +~-10%, 50V

CAP, MICA, 88FF, +-5%, 500V

CAP, TA,22UF , +-10%, 15V

CaAF, HICA, 1OFF,+-10X,560V
CAF,MICA,5FF,+-0.5PF 500V
DIODE, SI, B¥= 75.0V, I0=150MA, 300 HW

ZENER, UNCOMP, B.2v, 3%, 31.0MA, 1.90W
ZENER,UNCOMF, 4.2V, 5X, 20.0MA. 0.4MW
ZENER ,UHCOMF, 7.9V, 3X, 34.04A, 1.0W
ZENER , UNCOMF, &4.8Y, 5%, 20.6MA, 0.4
ZEMER,UNCOMFP, 3S.8V, S5X, 20.0HA, 0.44
ZENER ,UNCOMF, 19.0¥, 5%, 12.%MA, 0.4
ZENER,UNCOMP, 4.3V, 5X, 20.0MA, 0.4W
WASHER, LOCK, SFLIT,STEEL, $4

WASHER, LOCK , TNTRNL , STEEL., 84

SCREW, MACH,FHF, $ . STL, 4-40X{ /4

SCREW, MACH, PHF , ST, 6~32X7/8

CONN, COAX, SHB(M) , PHE

RELAY,REED,1 FORM A,4.3VDC

RELAY ,REED,2 FORM A,5VDC

RELAY,REED, 1 FORH A,4.5VDC

CORE, TOROID,FERRITE, .©79X.185X. 2914
SFACER, SWAGED, KND, BRASE, 6-32X0.150
SFACER, SWGD, RND, BRASS ,0.4501IDX0,1253
SPACER, SWAGED, RND, BFRASS, 4-40X0.187
SLEEV, TEFLON,©0.9271ID, NATURAL

CABLE TIE,A'L,0.100"W,0.73 DIA
GUIDE,RETAINER-FCE, GREEN

COVER, DC AMFLIFIER

PCE, SHIELD, AC/DL CONVERTER
TRANSISTOR, SI,FNF, SHALL SIGNAL
TRANSISTOR, 5I,FNF, SMALL SIGNAL
MATCHED FAIR JUMCTION N--CHANNELEFPOXY
TRANSISTOR, ST, NFN, SMALL STIGNAL

TRANSISYOR, S1,PNF,HI-SPEED SWITCH
TRANSISTOR, ST, N-JFET, TO-92
TRANSISTOR, ST, PNP, SHALL SIGMNAL
TRANSISTOR, ST N~JFET, TO-92

RES MF,22.8K,+-1%,0. 1254, 10CFFM
RES,HF,43.2,+-1%,0.123W, 1 00PPH
RES MF AN, +-1X, 0,125, 1 00FFM
RES,CF,1H,+-3%,0.25W

RES,CF,100,+-5%,0, 254
RES,CF,2.7K,+~3%,0.25W
RES,CF,20,+-3X,0.25W

RES,.CF,310,+-5%,0.254
RES,CF, 14K, +-3%,0.234
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FLUKE
STOCK
— N

HFRE
EFLY
CODE-~

HANUFACTURERS
FART NUMBER TOT
--0R GENERIC TYPE-- aTy
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61927
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149153
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146242
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159582
148452
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1046443
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148310
1828496
175214
148577
203323
263323
203323
355073
325811
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5200A

TAEBLE 5-10. AR AC-DC CONVERTER PCB ASSEMELY (LONT.)
{FEE FIGURE S-7.)

H
) REFERENCE FLUKE MFRS MANUF ACTURERS R 0
DESIGNATOR §TOCK SFLY PART MUMBER TOT 5 T
ﬁ_. >N!JHE‘R I CS‘., —— } S‘ [ERTPEPETRT .._DE'SE:RIIF\T IDN.. [ e ......Nn....._ CUDE_.. _....UR EENERIC TYF\IE ...... QTY ._.Q _.E
8 12 RES . MF, 4 JAK, +-1%,0.125W, 100FFH 249497 91437 CHFSS11O4F 1
E 13 RES,CF, $ 20K, +-35X,0,25W 373592 89534 53092 i
[ 14, 23 RES MF, 18K, +-1%,8.125W,100FFH 160260 $1437 CMFSS1002F 2
E 15, 14 RES,CF.53.1K,+-34,0.25W 340712 B00edt  CR251-4-5F5KA 1
R ié RES,CF.5.1K, +-%%,0.25U 573329 80031 CR251-4-5F5K1 1
I3 17, 38 RES,CF, 10K, +-5%,0.254 573394 86931 CRI5i-4-SP10OK 2
R 18, B4 RES,CF, t5K,+-3%,9.25W 573428 80031 CR25{-4-5F15K 2
R 19 RES,CF, 30K, +-5%,8.254 574251 EH9534 574259 {
R 28 RES.CF,{5K, +-3%,0.250 573428 80031 CR251-4-5F{3K 1
3 2, 98 RES,CF, 6.2K,+~5%,0.25W 373343 89536 573343 2
[ 22, 23 # DIODE,SL,BV= 20.0V,ID~= 50MA,SELCTD IR 149177 @V263 FD?2I3 2
k 22 RES,CF,22,4-5%,0.25W 301145 80631 CR251-4-SP22E i
R 24 REL,CF,1.3K,+-53%,0.25U 441394 86431 CRIZ1-4-5F1K3 i
R 24, 27, &% RES,MF,IH, +-1%, 8. 125W, 100FFN 268797 21437 CMFS5{00AF 3
R 28 RES, MF, 332, +~9X,0.125W, 10QFPFN 192898 893346 1972898 1
R 29, &3 RES, VAR, CERM, 100K, +-20%,0.0M 26838t 71450 {9POFCI0AE 2
[ 30- 32 RES., SET, BMF, TOL, TC, MATCHED 440741 B?53S6 460741 1 1
K 33 RES, MF, 1 .24K,+-t¥X,0.125W, 1 DOFFH 229144 91637 CHFSS1211F 1
R is AS8HS0HMY AAWATT . QI XO+-2FFM 492249 B9538 492249 §
R 3& RES, MF, $ 2K, +-0.25%, 0. 1254, i COFFH 2674658 895348 2674658 i
K a7 RES, MF,4.002K, +-0.01%,0.3W, 342782 89336 342782 i
3 3%- 44, &5, RES,CF, t00K,+-5%,0.25W 573584 86003f CR251-4-5P1G0K te
[ b4 373584
R 47 RES,CF,2H,+-0X, 0.254 &a3s6T4  BPIAS L4364 1
[ 49, 32, 35, RES,CF,10,+-5%,9.25W 572941 806031 CR231-4-5F19E 4
R 58 5729414
[ 53 RES,CF.510K,+-5%,0.25W 643825 BY334 £43B2S i
[ 54 RES,CF, 240K, +-5%,0. 25K 6823346 89534 6B2334 i
R 59 RES,. M, 243K, +-1%,0,. 12534, 100FFM 235242 g953s6 235242 |
[ 68 RES, MF, 3.83K, +--1%,0.125W, 1 00FPH 235143 91637 CHMFSS3B3tF i
R &2 RES, MF,215,+-1X%,6.125W, 1 0OFFM 343533 99437 CMF3I52150F 1
K &7, 75 RES,CF, 75K, +-5%, 0.25K 641434 895386 641134 2
[ &9 RES,CF,22K,+-5%,0.254 STIA%T 89536 5734 1
R a1 RES , MF, 226, +-1%,0.125W, 100PPH 125434 @9?5334 325454 1
i K a3 RES,CC,469,+-5%,0.54 170392 89336 {76392 i
3 85 RES,HMF, 4. 42K, +-1%, 0. 1250, 1 OOFFH 200554 918357 CHFS5HA424F i
[ a4 RES, MF, 2K, +~1X,0.125W, 100FFH 235224 91637 CHMFS52004F i
3 Be RES,Vak,CERN, 1K, +-20%,8.5W 267836 11234 190FCI102E i
3 21 RES, VAR, CERM, 100, +-20%,0.5W 2467823 11236 {9OFCiOfR t
R 92, 93 RES,CF,1.2K,+-5%,0.25W 441378 86631 CR251-4-5F1K2 2 i
R P4~ 97 RES,CF, 27K, +-5X,0.25W 573477 869031 CR231-4-5P27K 4
TF 1+ 3 TERM,UNINSUL , FEEDTHRU, HOL.E, TURRET {79293 88245 2010E-5 ?
u i = IC,0F AMF,SELECTED 40V-US SLEMW RATE 29212 12040 LMI{BH 1
u 2, 4 # IC,0P AMF,GEN FURFOSE,TO-92/T0-78 274502 12040 LM3O1A g 1
X i- 3 SOCKET . TRANS, TO-5 285242 1?85 1-33-23-92-945 3
NOTE § = REFLACE ENVTIRE SUBASSEMELY ONLY. COMFOUNENTE HOT REFPLACEARLE.
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Figure 5-7. A8 AC-DC Converter PCB Assembiy
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TaBLE S-11. ABA3 RECTIFIER OUTFUT CIRCUIT ASSEMBLY

) REFERENCE
DESIGNATOR
ﬂ"' }NUHER ICS ......... > S P ..........__.._...DESERI FI IBN._... .
CR 19, 1% x DIODE, ST, SCHOTTKY BARKLER, SMAil. SIGNL
Q 14 * TRANSISTOR,ST,PNP,SHALL SIGMHAL
& §5 *¥ TRANSISTOR,SI,NFN, SHALL STGNAL
@ 25 # TRANSISTOR,SI,M-JFET,TO-9?2

www.valuetronics.com

FLUKE
STGCK

406615
343042
248351
288324

HFRS
SFLY
LODE-

89534
89534
Gavild
895334

MaNUFACTURERS
FART NUMBER

------ OR GENERIC TYFE~-

4988175
343012
MPS?iB
286324
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5200A

REFERENCE
DESTGNATOR
A= INUMERICS -~~~

3J
4!
&,
33
?i
8
13,
t4,
44,
té,
T4,
17,
5@,.
18,
21,
23,
24,
26
a7,
e,
27,
79,
3
32
35
34
37
38
39
40
85
43
44
54
55
54
5%,
63
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b
o
by
4
a8

AR OO0 ODNoDoOoNcoNOOoNOnNoDOnNnDoNO0NNONoDONoOnNOoONanNooan c
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1]
g

P2,
10

34,
15,
5,
41,
az,
20,
52

i9

o9

s

49,
25
20,
71
28,
71

7
78
Ia4
ao,

40

42~

1o,
14,
26
8}
19,

34,

a7
45,
04
72,
a3
43,

53

a7,

47,

a1,

- 14,

22,
35-
44,
54,

-1

45
34

14,

i?,

S e

TABM.E 512,
(SEE FIGURE 3-8.)»

e Y. d M0 1 2 [ K 1] | [

CAF,MICA, 1 RBOFF, +-3X, 500V

CAF,MICA, 1Q0FF , +-3¥, 300V
CAF, CER, 1OFF, +-10X, 3000V, Z5U

CAF, TA, OUF, +-20%, 20V
CaF,HICA, 30FF, ++5%, 500V

CaF,TA, 6.8UF, +-i0%, 35V
CAF,CER,©.010UF, +80-20%, 100V, I3V

CAF, TA, 22UF ,+~§0X, § 3V
CaF POLYES, 0. 1UF +- 10X, 250V

CAFP,FOLYCA, 1. 30F, +-3%, 50V
CAF,FOLYCA, @, 1 5UF, +-5%, 50V
CAF RICA, 10000 FF +-3%,100V
CAP,POLYST, .01 3UF, +--5%, f AV
CAP, POLYES, 0.01UF, +-10%, 350V
AP, TA, SUF , +1 0X, 35V

CAF, TA, tQUF , +-20%, 15V

CAF,CER, 82FF ,+--£ 90X, 500V, S3N
CAF, CER,S500PF, +-10X, 1 800V, X5R
CAF, MICA,1SFF,+--5%, 500V

CAF, MICA, 33FF , +- 3,500V

CAF, MICA, 2000FF , 3%, 300V
CAF, POLYES, 0.022UF , +-1 %, 250V
CAF,POLYES, 0.22UF, +-1 0%, 250V
CaAF, TA, A.7UF , +-20%, 20V

CAF,MICA, 200PF ,+-5X, 500V
CAP,CER,3.3PF ,+-15%, 1000V, 520
CAP., VAR, 2-14FF , 730V, GLASS
CAF,MICA, 10FPF ,+-1B¥%, 500V
CAF,MICA, 330FF, -3, 5¢0V
CaFP,POLYES, Q. tUF, +-10X, 100V
CaAF,FOLYES,0.047, +-10%, 250V
CaF,POLYCA, 0. 3JUF, +-10%, tDOV
GAP, FOLYPR, 0. O484H0IF , +-10%, 50V
CAF, POLYES, 0. GHHF, + 10X, 400V
U PO YCA, ©.O13UF 4 - 3%, 100V
LAF, Th, APUF , +--20%, &V

CAP, TA,2.2UF, +- 20X, 20V
DIODE, ST, Hv= 75,6V, T0=t50MA, 500 MK

ZENER, UNCONMF, 4.3V, 5%, 26.604HA, 0.4
ZEMER,UNCOMP, 5.4V, 5%, 20.0MA, 0.4M
DIODE, ST, N-JFEY, CURRENT REG, IF=2.8 MA
DIDDE, ST, BV= 26.0V,ID= 50MA, 250 MW
ZENER,UNCOMP, 18.8V, SX, 7.0MA, ©,4%
ZENER,UNCOHF, 20.0V, S¥, 6.2MA, 0.4
CONN, COAX, SMB(H) ,FWB

RELAY,REED,2 FORM A, i5VDC

RELAY ,REED,§ FORM A, i2VDC

CORE , TOROID,FERRITE, .07PX. 185X, 391
CHOKE , 4 TURN

CORE, TORDID,FERRITE, .047X.138X.118
RADIAL FIN, F/.275.335 CASE, NF-207
FENCE, 0OSC. CONTROL

FET, SELECTED JET, LOW IDSS
TRANSIETOR, I, FNF, SHALL SIGNAL

TRANSISTOR, ST, NFN, SHALL STIGNAL
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AY GSCILLATOR CONTROL PCH ASSEMELY

FLUKE

STOCK

R YT; S
148387
148494
103534
105536
3304562
340570
182782
149133
149153
82014
1H2B1 &
$461992
$H1992
343624
KEELAE-
148312
284893
309904
141919
§6191%9
193623
1934623
§05585
1956%2
48549
1460347
321158
234484
1948063
1461943
1619243
272860
105577
174912
175244
148445
393439
1462008
284703
424324
492018
10402
143913
141927
203323
203323
203323
203323
203323
203323
203323
203323
180455
180455
277236
284927
375907
327973
10443
352459
341024
352658
219335
320941
321182
1044644
345843
337774
195974
195974
195974
218396
2183946
218396

HFRS
SFLY
CHDE-

54289
72134
56289
54289

89534
23445

B9534
84411
14455
§9534&
09034
B628Y

34209

72982
71590
T2134
02799
14435
73445
73445
546289

§ 4655
72982
89334
895346
72138
80631
13445
gaa11
09334
Taaqy
aysdas
na28Y
54267
av7eio

a1

277tk
07218
07263
04743
04743
PB291

89334
89534
2506880
89534
895368
89334
89536
B?334
44713

GA7T13

MANUFACTURERS

PART NUMBER

~-0R GEMERIC TYFE--

DHIPF 102,
DMISF101J
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196D10LXQ020KAN
DMISEJQ0.)
15004687X0035
CO236101F103M
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174D1 04X0015AS
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) REFERENCE
DESIGNATOR
A-INUMERICS~--}
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5]
T
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1:
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2!
i22
3
4
3,
i8,
70
)
7,
25,
?,
io,
i1,
i3,
14
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ié,
21,
22,

22,

23,
24,
34
32,
a3
24,
46,
12,
48
41,
5e,
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&3,
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77,
B84,
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99,
97
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W
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-
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)
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17,
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&7,

23,
t2,
58,
61,

82,1i5-117,

&9
89,
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49,

49,
42,

43,
aé
45,

44, 47,
45,114,

52,109

a1
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78
a5

?1

164,105
i0&,107
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TABLE 5-12.
(SEE FIGURE 5-8.)

o DE SCRIFT LONer = omomimm mim
TRANSISTOR, §I,N-JFET, TO-92, SWITCH
MATCHED PALR JUNCTION N-CHANNELEPOXY
TRANSISTOR, ST, FNF, HL-SPEED SWITCH
TRANSISTOR, SI,N-JFEY, T0-92
RES,CF,5.1K,+-5%,0.254

RES,CF, t&K, +-5%,0.25W

RES,CF,510,+~5X,8.254
RES,CF,$.5K,+-3X,9.25W
RES,CF,3.6K,+-5%,0.25U

RES,CF, 27K, +-3X,0.25W
RES,CF, 3. 4K, +-5%,0.25U

RES,CC,540,+-5%,0.5W
RES,CF, 18K, +-5%,0,25W
RES,CF,33,+-5%,0.25M
RES,CF, 1M, +-5¥,0.25W
RES,CF, 68, +-5%,0.25W
RES,CF,3.9K,+-5X,0.25U
RES,CF,4.7K,+-5X,0.200W
RES,CF, 1K, +-5%,9.250

RES.CF,1.5K,+~5%,0.25W
RES,CF, 750, +-5%,0.254d
RES,CF, 340, +-3%,0.234
RES,VAR,CERM, 20K, +-10X, 0.3M¥
RES,CF,4.BK, +-5%,0.254
RES,CF, 15K, +-5%,6.25
RES,CF, 16K, +-5X,90.25W

RES.CF,82K,+-5X,0.25%

RES,CF,S51K, +-3%,0.25

RES, VAR, CERM, SOK , +~16%,0.5UW
RES,CF,5.48K,+-5%,0.250
RES,CF, 20K, +-5%, 0. 238
RES,CF.,8.2%,+-3X,0.25
KES,CF, 24K, +-5%,0.25W
RES,CF,S10K,+-5%,0.254

RES ,MF,1.5K,+-1%,0.125W, i00FFH
RES,CF, 470, +-5X,0.25W

RES,HMF, 10K, +-1%,0.125W, 1 00PPH
RES,CF, 3K, +~5%,0.25W
RES,MF,30.1K,+-1%,0.125W, 100FPH

RES, MF,24.7K, +-1%, 8. 1250, 100FPH

RES , MF, 34K, +-1X,©0. 425U, 100PFH
RES,CF, 3K, +-3%,0.25U
RES,MF,¥t.8K,+-1%,0.125W, 100PFH
RES,CC, 620,+-5%,0.5W
RES,CF,28,+-5%,0.254

RES, VAR, CERM, 190K, +-10X,0.5W
RES,MF,18,2K,+-1%,0.125W, {0OFPFH
RES,HF,346.9K,+-1%,0.125W, 1 QOFPH
RES,CF,3.3K,+~5%,9.25W
RES.CF, 19K, +-5%,0.25W

RES HF, 2. 1K, +-1%,0.125W, {00FPFH
TERM, UNINSUL , FEEDTHRU, HOLE , TURRET
IC, COMPARATOR, DIFFERENTIAL, TO-99

IC, ¥TL.DUAL RETRIG MONOSTABL MULTIVBR
IC, BPLR, FOUR-QUADRANT MULT,1& PIN DIF
IC,TTL.QUAD 2 INFUT MNAND GATE

IC, YTL,BCD~DECIMAL 4-10 LINE DECODER
IC, TTL.PHASE FREQUENCY DETECTOR
IC,0F AMP,GEN PURPOSE,T0-99/T0-78
IC,VOLT REG,FIXED +/-45 V,0.1 AMPS
IC,TTL,4ABIT EXCLUSIVE-NOR COMPARATOR
IC, TTL, TRIPLE 3 INPUT NAND GATE
IC,0F AMP,SELECTED 490v/US SLEW RATE
SOCKET, TRANS, TO-5

SOCKET, IC,i& FIN

SOCKET,IC.,14 FIN

www.valuetronics.com

A9 DSCILLATOR CONTROL PCB ASSEMBLY

FLUKE

STOCK

SN, -
2615749
35863
340471
288324
573329
573329
373394
5733%4
373394
573139
343448
442343
442343
442343
573477
573295
873295
to9124
573434
414524
5734691
4143532
3424600
5733101
573470
573170
313212
593142
373097
2915609
573332
573420
641118
641118
573548
573548
573535
573535
5373535
288290
442350
573444
573378
5734469
442499
313098
5731214
148240
441527
i 66288
245779
261602
573418
2615610
108704
502958
288308
236810
235309
373207
349819
234997
179283
343343
310235
343333
292953
293175
32074
71562
33PTTO
293258
292995
329712
285262
214535
2746327

{CONT.?

MFRE
SPLY
CObE~

89535
80934
80631

80031
69534

89534
89536
H003 1
80034
80031
0031
8o03t
80034

80011
20031
86631
29536
47334
8003t
ae33é

40034
89534

89534
80034

80034

89334
89538
0034

2i437
80831

9i637
8pe34

9i4637
Fi637
?ta37?
B9534
914637
89534
86031

8534
F1437
214637
60031

80034

?14637
89245
2040
1298
89534
01293
01293
04713
12040
89534
18324
01295
12040
T7es
?i504
07922

MANUFACTURERS
PART NUMBER
--0R GENERIL TYPE-~

Uz366J
a5vesd
340471
268324
CR251-4-%F3KA1

CR2%1~4~5F1 9K

57313%
CR2%1-4-5F1K5
CR25%§-4-5F3Ké&

CR2%51-4-3F27K
573293

109124

573434
CR251--4~-5P330E
CR251 -4-5FtM
CR25t-4~-5P5DE
CR251-4-3F3KY
CR251 -4-5SF4aK7
CR251-4-3F1K

CR251-4-5F{K3

CR251-4-3P?50E
CR251-4--3F340E
291409

573332

CR251 ~4-5P13K

4411148

CR25{1 -4-2PB2K
373535

288290
CR251{~4-SPSKé
CR251 -4-2F20K
573378

573469
CR251~4~5FP510E
CHFSS1561F
CR2%51-4~-5F470E
CHFS51602F
CR251 ~4-5F 3K
MFF1{-83012F
CHFSS2672F
CHFS53402F
573410

CHMFS531 62F
108704

CR25§ ~4-5F20E
288308

CHF55
CHMFS33652F
CR25{~4-5F3K3
CR25§ ~4-5F1 0K
CMFSS54212F
20410B-5
LM/UATLOCH
SN74123N
343325

SNT500N
SN7A145N
MCA044P

LM30i A

339770

NB44LN

SNTA£ON

LM31aH
{~33-23-92~045
3t 6-AGITD
DILEBF-108

TOV
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Figure 5-8. A9 Oscilfator Conirol PCB Assembly
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) REFERENCE

DESTGNATOR
A-YNUMERICS--->
G i 4, i1,
G 22, 32, 74
C 5, &2
C T, 18, 27
C g, 14, 24
c 2. 17, 28
c t2, {4, 15,
C 24, 25, 33
C i3, 23, 34
o 2, 29
c 35- 37
C 38, 43
c 39, 44
C 40, 44
c ai, 42, 4%
[ a7,
G a8,
G 4y, 15, 1
C NO, N4, 44,
G 58
C 54, 59
c 57, 60
C &1, 42
C 63- 70
C T2, 73
CR 3, 19, 15,
Ck 19, 26, 22,
k2%
LR 3, &, 14,
CrR 12, 17, 18,
CR 24, 27
H t
H 2
K 1
L i, 2
HF i
HF 2
Q i- 3, 5
Q 17
Q 18- 24, 34,
Q Jé- 40
Q 25~ 33, 41-
Q 51, 59, 5%,
@ b4, &7
Q 52, 53, &0,
Q 4t, 68, &%
a 54, 62, 70
Q 55, &3, T
Q 94, &4, 72
Q 37, &5, 73
R i, 4
R 2
K 3
[ 5.13%9
K &, 7. 69,
R 161
R 8,142
R ¥, 83, 84,
R 118,i§2,134,
R 142
R 12, &1
[ 13, t4, 42,
K 63
R 15, 644
R t6, 43
[ 17, 2t, &4,
R 70,144,178
4 18, 22, 23,
R &¢, T, 72,
R 144,148,189,
R t82
R 19, &4
[ 20, &%
R 24, 28— 39,

* kX k¥ X X

* X % Kk Xk X Ok K X X ¥ X i

52004

TAHLE 5-13. A10 OSCILLATOR FCH ASTEMBLY
{SEE FIGURE 3-%.)

N
FLUKE MFRS MANUFALCTURERS K 0
STOCK SELY PART MUMHER TOT & T
e DESCRIFTION ~~NO-- CODE- ~-OR GENERIC TYFE-- QTY -8 -E
CAP,TA, (UF, +-10%4, 35V 1619219 S4209 124DO1OXDO3S0 8 1
16i919
caF,MICA,15FF,+-5%, 500V 148549 72134 DMISCI50U 2
CaF ,MICA, &0OFF, +-5L, 500V 146403 {4455 CDIPFD&ATIID 3
CaF,MICA, J3FF, +-5X, 500V §46317 02799 DHMESEIIOJ 3
CAF ,CER, 300FF , +-10X, 500V, XTW 195734 71590 HBO4LDIQIKWTW 3
CAP,CER, 0. B2SUF, +-20%, 100V, Z5W 140435 5428% CD23H1@1H2G5INM &
1668435
CAF, TA,15UF, +-20%, 6V 141935 S428% 1P4DETHXOG06~KAL 3
CaF  MICA, 22PF, +-3%, 500V t48554 92799 DMISC220J 2
CAP, CER, 0. 01UF, +80-20%, 1 DOV, Z5V 149153 56289 COLIRLOIFI03M 3
CAF, MICA, 129 PF +-3X, 300V 1484046 14433 CRSFR(27J0 2
CAP,HICA, 1308FF, +-5%, 500V ig208f §4455 CDiPFDi32J0 2
CAF MICA, §30FF, +-1X, 500V 346903 14655 C(Di5SFDI3iA0 2
CAF, VAR, 2-14FF, 750V, GLASS F7A912  BPE34 174912 3
LAF , MICA, AFF , -0 8PF , 300V 190397 12136 DRUDCOAOE 2
CAP HICA, BFF , 410X, 300V HAYDL 1 A6 DHASEOHDK *
Gar MICA AO0T 4~ 10X, 308V F732146 893348 178N A
GAF,MICA, 29K, +-0, 5, 500V VineRE V2134 DMESCO2OL 4
175208
CAF,CER, i.0FF, +--0,25FF, 600V, COK {05908 6953386 165900 2 2
GaF, CER, §.5FF, +-0.25PF , 300V, COK 174096 HY336 (74894 2
cAP, MIGA, % FF +-0.93 FF, 300V 148%77  B9534  1AG57TY 4
CaP,CER, 9, 220F, +~-20X, 350V, Z3U 309649 71590  CUACOCZ24K g
CAF, AL, 470UF , +50-10X, 25V 148153 69536 1868133 2
DIDDE, SI,BV= 75,0V, I0=150MA,500 MY 203323 07910 1N4448 7
203323
203343
FENEK,UNCOMF, 4.8V 35X, 20.0HMA, 0.4 2604695 GY91O 1MTIAA & 1
260693
2604695
WASHER,ILOCK, SFLLIT,STEEL, 4 110395 89534 110395 &
SCREW,HACH,FHP, 5. 3TL, 4-40X{/4 25861546 89536 2541536 4
COIL,REEL,DUAL, 145AT,0.47H,0.55W, .82L 229971 8%334 229971 §
LHOKE , 6TURN 320911 89534 320911 2
SPACER, HOUNT , NYLON 152287 07047 10123-DAF 6
SHIELD, GSCILLATOR 341743 89534 J41743 i
TRANSISTOR, ST, NFN, THALL STGNAL 218394 04713 2M3IP04 is 3
218374
TRANSISTOR, SI,N-JFET, TO~92,SWITCH 261578 15818 U23644 3 i
261578
TRANSISTOR, SI,N-JFET, TO-92 H324 99536 208324 29 4
2008324
208324
TKANSISTOR, SI,PNP,HI-SFEED SWITCH 340471 89534  340A7H [ 5
340471
TRANSIS10R, ST ,NPN, SHALL SI1GNAL 333098 A9534& 333890 3
TRANSISTOR, §1,NPN, SMALL SIGNAL 1668716 07263 519234 3
TRAMSISTOR, SI,NPN, SHALL SIGNAL, HI-FT 340554 B9534 3408554 3 {
TRAMSISTOR, SI,PNF, SHALL SIGNAL 340497 HP5356 340497 3 i
RES,MF, 1K, +=-0,1%,0.125W, 25FFH 340380 91437 CHF35 2
RES,VAR,CERM, 100K, +-10%,0.5W 288368 89536 288308 i
RES,CC,27M, +-5%,0.254 221994 89534 221994 i
RES,CF,27,+-5%,9.254 441357 89534 441357 2
KES ., CF,36,+-5%,0.254 443817 B¥5336 643817 4
443817
RES,CF,15,+-5%, .25 441043 89534 441043 2
REE,CF, 10K, +-3%,0.25W 34083% 8003+ CR251-4-5F10K I
’ 348839
348839
RES,HF,4,93K,+-0.1%,0.125UW, | 6OFFM 340404 HP5346 340404 2
RES,HF,2.43K,+-0.1%, 6. 125W, 5OFFH 04977 895338 306977 4
I049TT
RES,MF,9.93K,+-6.1%,0.125W, 100FFN 340398 89336 340378 2
RES ,MF,412.4K,4-1%,0.425W, 1G0PPH 261644 91437 CMFIS1242F 2
RES,MF, 24.9K, v~ 41,0, i25W, 100FFH 2913589 91637 CHMF332492F -]
271349
RES,MF,A9.9K, +~1%,0. 125U, 10OFFH 2648029 914637 CHF354992F 19
268021
248821
2688214
RES,MF, 100K, +-1%,0.125W, 1 0OFFMH 248007 14637 CHFS51003F 2
RES ,MF, 124K, +-1%,0.125M, 1 OOFFH 288407 %1637 CMF551243F 2
RES,CF,&2K,+-5%,0.25W 573543 895346 573543 i2
5-33

www.valuetronics.com



52004

REFEKENCE
DESILNATOR
A~ INUMERTCS -~}

32~ 34, 73,

170,184

25, 74,172,
18

26, 75,174,
a8

27, 50— 40,
T, 176,170
34

30~ 44

45~ 46,103,
130,157
49,193,195
77, B3,1853,
i13,135,14¢
78, 77

Bo, {08,138
81, 82,109,
t3t-133
89,194,149
a0, 147
74, P6.122.
124,149 .11
v 0, 14
PH, 120,152
99,126,153
100,127,154
04,402,124,
129,155,154
104,411,139
104,107,134,
137
163,177
165,179
t67.v01
169,183
171,179,185,
189
173,187
122,194
124-210

t- 7

- 3

19

1:c:z::r::l::'xm:c!xl:uzl:tz'x-:':'z\z'x:‘x:’.\zﬂmzmwmxwxmwnmnxmxmxnr
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TABLE 5-93. A19 OSCILLATOR PCEH ASSEMBLY C(CONT.})

(SEE FIGURE 5-9.)

RES,CF, 47K, +-5%,0.20uW
RES,CF,5tK, +-5%,0.25W
RES,.CF,100K,+-5%,0.254

RES,CF, i BOK, 5%, 0.254
RES,CF, 200K, +-5%,8.254
RES,CF, 15K, +-5%,0.254

REX ,CF , 30K, +-5%, 0. 25U
RES,CF,t0¢,+-5%,0.25W

RES,CF,51,+-5%,9.25u
RES,CF,2.4K,+-5%,0.25W
RES,CF, 20K, +-5%, 6.25W

RES,CF,5.40,+-5%,@.25W
RES,CF, 2.7, +-53%,0.25Y
RES,CF, 3K, +-5%,0.25W

KES, G %K, 5%, 0,054
RES,CF 220, +--5%,0.25W
RES,CF.8.2K,+-53%,0.25W
RES,CF, 43K, +-5%,6.25W
RES.CF,20,4+~3%,0,.25U

RES,CF,20,+-%%,9.254
RES,CF, 270, +-5%, 0.25W

RES  HF , 3. 09K, +-1%,0. 425, 1 DQFFH
RES,MF , &, 19K, +-1X, 0. 4250, 1 QOPFM
RES,HF,2.0K, +—X,0.425W, 1 00FFH
RES,CF.3.3K,+-5%,0.25U
RES,CF, 1K, +-5%,8.325UW

RES,CF,310,+-5X,0.254
RES,CF,330,+-5X,0.25W
RES,CF, 27K, +-5%,0.200W

TERH, UNINSUL , FEEDTHRU, HOLE , TURRET
IC,OF AMP,GEN PURFOSE,TI-99/70-70

GUIDE , RETAINER-FCE VIOLET

www.valuetronics.com

R | A # T4 1 {1 S

FLUKE

STOCK

VY, Y
573543
573343
373527
573527
573535
37353%
573584
573504
348744
3734634
573428
573428
3468753
5730149
Srieta
372990
573253
573444
573444
4432350
&4a953
441402
441902
332
574244
573378
441576
572938
572958
442202
5730714
573071
235150
283911
325470
373287
573t70
573170
573139
348720
573477
179283
271502
3131

BOO3¢
09536
[{LeloR 3|

noos
0o 31
895356
BOo31
goodd

80034
89534

1437
Pi637
1637
8003t
8031

09534
H0031
aaeit
88245
12849
89534

MANUFACTURERS
FART NUMEER Tar
~~0R GENERIC TYPE-- ATy

CR25§-4-5F47K L]
973535 L]
CR231-4-5F 1 00K 15
CR2D3-4--5F 1 80K

CR251 - 4-5F200K
CR251-4-3FP15K

~ -

CR231-4-3F30K
CR251~4-5F 100K

o

572990
573233
CR25{-4-2F20K

CRI51-4-5F5Ké
&A0953
CR23§-4-5F13K

ol [N S

GRS -4 5H1KS
CR2DS -4-3P220L
573378

CR251-4-5P9K3
CR251 -4-3P20E

[ PN SR

CR251-4-5P20E
573071

Eo

CHF 55
CHF556194F
CHF552801F
CR251-4-5F3K3
CR251-4-5P 1K

ER SR Y SE)

2751 3Y
CR23Y - 4-5F330E
CR251-4-5F27K
204 OR-5

LH3atA

41131

O b =J LR RI ]

i DwD
i Moz

(%]
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Figure 5-9. A10 Oscillator PCB Assembly
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A

s
Ea
]
“

13,
2
23,

33,

43

10
1
73
52,
b,

50

- 32,
- 36

38
10

7

14,

26~

37-

14
12,

57
54,

* K E M K X E %

TaBLE 5-14, A12 REFERENCE PCE ASSERELY
(SEE FIGURE 5-108.)

e DE SERIP T L QN o cors e oo

CAF,CER, 0.001 2UF, +-10%, 500V, Z5R
CaF, CER,9.01UF, +80~20%, 100V, 25V

CAF, MICA, 220FF , +-3X, 300V

ZENER, UNCOMF, S.4V, 5%, 20.0HA, 9.4
CAP,CER, 0. 1UF, +-20%, 100V, I3V
CAF,HMICA, 3906FF, +--53X, 500V
CAF,MICA, 3PFF, +-5%, 500V
CAF,HICA,S&4FF, +--53, 500V

CaF, MICA, 33FF , +-53X, 500V

CaFP, POLYCA, 1, 250F , +-10X, {00V
CAF, CER, 0. Q25UF , +-20%, 100V, 25U

CAP, TA, 1OUF, +-20%, 15V
CAP', TR, 4.7UF, +--20%, 25V

Cak,MICA, SEFF ,+-10%, 500V
CaF,TA, Q. 47UF , +-20%, 33V
CaP, TA, 3PUF, +-20%, &V
CaF, CER, ©.220F, +-20X, 50V, I3U

RES WW 84.75¢ .tX SFFM .5W CARD
DIDDE, ST, Bv:= 75,0V, 10=150MA, 500 MU
WASHER,FLAT ,MYLAR, ¢.201 ID,0.006 THK
CHOKE , 8TURN
SFACER,RND, SGL.UBLE, ©.0462IDX0 . 155600D
SFACER, MOUNT , NYL.DN

FENCE SET, REFERENCE ASSY

GUIDE RETAINER,WHITE
TRANSISTOR, ST,FNP, SHALL
TRANSTSTOR, 8T, NFN, SMALIL

SIGNAL
SIGNAL
TRANSTSTOR, ST, FNFP, SMALL SIGNAL
TRANSTISTOR, ST, NPN, SMALL SIGNAL,HI-FT
TRANSISTOR, ST, NFN, SHALL STGNAL
TRANSISTOR, ST, N-JFET,TO-92, SHITCH
RES,CF,3.9K, +-3%,0.254
RES,CF, 478, +-3%,0.23W
RES,CF, 1K, +~5%,0.25W

RES,CF, 2278, +-5%,0,.25W
KES,CF, 109, +-5%,9.250
RES,CF,1.8K,+-5%,0.20M
RES,CF, 48, +~9%,0.25W
KES,CF,2.7K,+-5X, 0.25u

RES,CF, {.5K,+-5X,0.258
RES,CF,2.2K,+-5%X,©0.25U
RES,CF, 330, +-0%,0.254

LC, TTL, QUAD 2 INFUT NOR GATE
RES,LF,&62,+-04,0.200
RES,MF,20K,4+-0.1%,0.125W, 25FFM
RES,CF,82,+-0X,0.254

RES , MF, 17.4K,+—©.1%,0.125W, 23FFH1
RES MF,3.74K , +-1%,0. 9250, 160FFH
RES, VAR, CERM, 20, +-20%,0.5W
RES,CF, 22K, +-5%, 0,25
RES,CF, 12K, +-5%,0.25N
RES,CF, 24K, +-3%,0.25W

RES . MF, 28K, +-1X,0.125W, 120PFM
RES,HMF,5.756K,+-1%,0.125W, 100FFH
RES MF,7.15K,+~1%,9.125UW, 100FPFH
RES, HF , 3. 45K, 1%, 0.1 25U, 100FPH
3588500HM FAWATT. 01 XO+-2PFM
RES.MF, 2. 67K, +-0. VX, 04250, 25FFH
RES, MF,15.4K,+-0 . 1X,0.1250, 25FFPH
RES.WW 2.728K 05X ?PFHM .5W CARD
RES, HF,27.28K,+-0.5%,0.125W, 1 0OPFH
RESISTOR SET
RES,MF,3.16K,+r-0.1X,0.125W, 253FFN
RES, VAR, CERM, 100K, +-10X, 0.5
RES,MF,34.8,+-1X,0.§25W, 100FFM
RES,CF,2H,+~5%,0.25W
TRANSFORMER -RF
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FLUKE
STOCK

1906732
§49453
149133
§70423
27?234
149144
60325
148544
§485280
t40317
160317
340542
340542
{46435
{68435
193623
61243
161943
175214
141349
§H3913
309849
JIFH 3
203323
3D§45%
320914
294319
152207
339674
341156
229898
248331
248351
224290
3403554
2183946
261379
373303
5731M
51370
STITO
373071
573014
373220
443783
573264
373312
573246
573089
286845
574942
346520
573004
340642
272096
261180
573451
573402
573449
291385
260347
240336
293779
492249
340598
3406404
337568
351908
339604
340588
280308
343897
&£43476
324359

MFRE

SPLY

CGDE-
71590
36209
72134
97918
34289
t 4455
72136
72134
Q2799

8y534
546289

54289
56289

89534
56349
34209
71390
BY534
07910
B¥534
BY5 34
32559
07047
89534
a93346
0A7i3
04743

04713
89534
Q4713
ispie
80031
H0034
80034

a9534
00034

H0031

893534
80031

Boe31

80031

Boe3t

04295
89535
?§437
B7534
89536
1637
75378
89534
8003¢

89534
?1637
21637
214637
?i1437
89534
875346
?1437
8%534
a9334
89334
Pi437
89534
B9534
89536
89534

HANUFACTURERS
FaART NUMBER
~~0R GEMERIC TYPE--

CFi22
Co23gio1F103M

DMtSF221 0
1NT52A
33CAa1pb6
LDIPFDATREIG
DHi5E3P04
DHISF360.4
DM{ SES30.1

340342
CU23BYGIH253M

1 256D1 946X0015A1
{R&DATSAOO2DKAY

{75214
194D474AX0035HAY
124D37AX0020KN1
CW3C0C224K
339531

LLEEET: |

3at439

320911

TO0&
to123-DAF
339471

341454

HPESS 22

HFS?i8

MFEE640

340554

2N3704

U23s4.d
CR254 -4 5F 3K9
CR25§--4-5FA70E
CR254 ~4-5BFtK

573071
CR251-4-5P BOE
CR254-4-5F1K8
&A3783

CR251 ~4-5F2K7?
CR25t-4-5F1K3
CR251-4-5F2K2
CR251--4-5F330E
SN7492N
574962

CMF35

573004

343412
CHFSS3741F
§POFC200K
373451
CR251-4-5P1 2K
573449
CHF352802F
CHFS35761F
CMF337151F
CHFS553659F
492249

JA05%4
CMF5351542F
337548
3908

339404
CMF3339 &81F
288368

342897

4434674

324350
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5200A

TABLE S-14. A12 REFERENCE PCP ASSEMELY (CONT.)
{SEE FIGURE 3-1€.)

: N
REFERENCE FLUKE HFRS MANUFACTURERS R 0
DESTLMATOR STOQCK SFLY PART - NUMEER Tot s T
A= YNUNMERICS -~ Ay mm e DESCRIFT ION e ——NO--  CODE- 0K GENERIC TYFE-- @1y -@ -E
TF i- 4 TERM, UNINSUL. , STANDOFF, TURRET 208355 89538 208355 4
u i # IC,TTL,QUAD 2 IMPUT MAND BUFFER 2946220 01293 SNTA3TN 1 1
u 2 19 * IC,TTL,DUAL 2 WIDE,2 IN AND-OR-INVERT 340436 01293 SN7450N io i
u $2-~ t5 # IC,TTL,4-FIT SYNCHRONDUS COUNTER 340455 @1295  SNPALL2EN 4 i
u {5 # IC,HTTL,DUAL 4 INFUT NAMD LATE 340414 00295 SNT4H4D L i
U ié # IC,TTL, #-BIT SYNCHRONOUS COUNTER Jq0453 1295 SHYAVAEN i i
u 17, 1%, 20 * [C,TTL,ABIT EXCLUSIVE-NOR COMPARATOR 293238 18324 NOA4IN b i
[t} 22 L] 293248
u 23 # IC,HITL,FRIFLE 3 LINFUT AND GATE 340448 01295 SN74H{(N 1 1
u 21 # IC,HTTL.DUAL 4 INFUT AND GATE 349422 1293 SN?AHZIN i 2
u 2 # IC,0F AMP,SELECTED,GEN FURFOSE, TO-78 22394t 24355 AD3092 i 1
u 310 * REF AMP RESTISTOR SET 339192 89036 JARiP2 §

U 31, 32 « IC,0F aMP,GEN FURFPDSE,TO-9%/7T0-78 271502 12040 |LH3IOIA 2 1

u 33 ¥ IC,0F AMP,GENCRAL FPURFOSE,TO-3 CASE 20847460 {2040 |M36HH i 1

W i CABLE ASSY, SHIELDED, VARIADLE REF 339481 99534 339481 1 1
5-37
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Figure 5-10. A12 Reference Supply PCB Assembly
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5200A

Section 6

Option & Accessory Information

6-1. INTRODUCTION

6-2, This section of the manual contains informa-
tion on the accessories and options available for the
5200A AC Calibrator,

6-3. ACCESSORY INFORMATION

6-4. The portion of this section dealing with
accessories will contain the details of all accessories
available for the S200A.

777
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6-5. CPTION INFORMATION

6-6. Each of the options available for the 5200A
are described separately in a sub-section identified with
the option name and number. The option description
contains the information on the operating instructions
and maintenance not covered in the main body of the text
plus a complete list of replaceable parts for the optien.

6-1
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OPTION/
MODEL NO.

01
02
03
04
as

6-2

TABLE OF CONTENTS

DESCRIPTION
Accessories ,
OPTIONS
Remote Control .
50-t0-400 Hz Power [nput .
RCU Input Inverter .
Not Used
IEEE-488 Interface .

www.valuetronics.com

PAGE NO.

600-1

601-1

602-1

603-1

605-1
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600-1. The following table lists the accessories avail-
able for the 5200A. Instructions for use accompany each
ACCEss0TY.

www.valuetronics.com

5200A

Accessories

Table 600-1. 5200A Accessories

REF
DES ACCESSORY PART NO.
Ad Service Kit Assy b200A-7015K 337253
Extender PCB 5200A-4015 415042
{2 ea} Adapter, Female BNC 2070902
to Conhex
{2 ea) Adapter, Male BNC 207100
10 Conhex
{2 ea} Cable, extension, 205906
18 inch, Conhex
Connector, PCB 86-Pin* 335281
—_ Rack Mounting Kit MO 7-205-600
- Chassis Slides MOO-208-610
* Part of Ad4; Mfg. Fed Supply Code 71785,
PN 252-43-30-360

600-1/600-2
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601-1. INTRODUCTION

601-2. The —01 Option of the 5200A permits the
remote selection of all functions, frequencies and
amplitudes by means of an external programming device,
usually part of an automated system. (The —01 Option s
for use with systems employing negative-active inter-
facing; systems employing positive-active interfacing
must use the —03 Option in addition to the —On Option).
(Refer to Section 603 for details on the —o3 Option.) The
remote programming option consists of a Remote
Control Unit (plug-in pcb assembly), an 86-pin card-edge
connector (John Fluke 5200A-4082) and a blank Address
Matrix card (John Fluke 5200A-4083). The Remote
Control Unit contains all the control logic and mounts in
an assigned position within the 5200A (Installation of the
pcb assembly is described in paragraph 601-5). The card
edge connector must be jumpered according to system
requirements (refer to paragraph 601-21) before being
installed to connect the remote programming source to
the 5200A. The matrix address card must also be
jumpered in accordance with system requirements (refer
to paragraphs 601-22 through 601-24) and installed on
the Remote Control Unit pcb assembly.

601-3. SPECIFICATIONS

601-4. Specifications for the Remote Control Unit
are contained in Section 1 of the manual.

601-5. INSTALLATION

NOTE!

Before installing the RCU in the 52004,
install a 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.

T
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5200A

Option —01
Remote Control

/'/ REMOTE CONTAOL L

UHIT ASSEMBLY

REAR
CONMECTOR

FRONT

0\ iy

ADDRESS MATRIX CARD

Figure 601-1. Location of Address Matrix Card

601-6. The RCU (pcb assembly number 5200A-
4080) mounts in an assigned position within the 52004 as
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 front).

3. Install the RCU assembly in the gray (eighth)
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
pins protrude through the holes in the cover.

5. Replace the top dust cover.
601-7 OPERATION
601-8. General

601-9. Once installed in the 5200A, the RCU re-
quires no operator attention. However, operation of the
RCU in a system environment must be understood in
order to interface with a remote programming source.
The following paragraphs contain the information

601-1
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RCU ASSEMBLY

‘I I/“ IGRAY POSITIONI I_

TOR
WIEW

Figure 601-2. RCU Mounting Location

necessary to interface a 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, ete.

601-10.

601-11.  Programming inputs to the Remote Control
Unit are DTL and TTL compatible. In the —01 Option
only, negative-true logic is used and a logic ¢ is equal to
+2.0V to +5Vdc, and logic 1 is equal to 0.4, +0.4Vdec.
When the -——03 Option is included with the —01 Option,
the Remote Control Unit accepts positive-true logic, i.e.,
a logic 0 is equal to 0.4, £0.4Vdc, and a logic | isequalto
+4-2.0V to +5Vdc. In either case, logic 1 is the active state.

Logic Levels

601-12. Selection of Frequency And
Amplitude Ranges.

601-13.  Any of five frequency ranges and seven ampli-
tude (voltage) ranges can be remotely programmed via
the rear panel connector pins (even numbered 54 through
64) listed on Table 601-1. The ranges are octal coded, as
listed in Tables 601-2 and 601-3, so that only three pin
connections are required to encode any of the frequency
and amplitude ranges. For example, to select the 100kHz
frequency range, logic 0’s would be placed on pins 60 and
62, and logic 1 on pin 64. Each of the frequency and
amplitude ranges can be programmed for up to 20%
overrange by placing a logic (0 on the appropriate
connector pin. Pin 49 is used to select the amplitude
overrange; pin 53 is used to select the frequency
overrange. The overrange permits selection of up to
1.199999 on any amplitude range and up to 1.1999 on any
frequency range.

601-2
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601-14. Selection Of Frequency And
Amplitudes

601-15.  Each digit of frequency and amplitude can be
remotely selected when the calibrator is placed in the
remote mode. As listed in Table 601-1, each decimal digit
requires binary coding via a group of four input lines.
Frequency selection is made by means of four digits, each
of which have an assigned group of four binary-coded
input lines. Amplitude selection is made by means of six
digits, each of which also have an assigned group of four
binary-coded input lines.

601-16. Selection Of Control Functions

601-17. A group of four functional commands is pro-
vided to control the 5200A from the remote
programming source.As listed in Table 601-1, these
commands are entered on even numbered pins 80
through 86. Pin 86 controls the operating mode of the
5200A; a logic () places the calibrator in the Operate mode
while a logic | places the calibrator in the Standby mode
(i.e., ImV range selected and the output disconnected).
Pin 84 controls the phase lock operation of the calibrator
in a manner similar to the front panel PHASE LOCK
switch. A logic 0 selects the phase lock feature so that the
calibrator can be locked to some external reference
frequency connected to rear panel connector J64. A logic
1 disables the phase lock feature.

601-18.  Pin 82 controls the remote selection of the
calibrator. A logic 1 places the 5200A in the remote
control mode so that it may disable the front panel
controls and be under the control of the remote
programming device. A logic 0 disables the remote
control logic and enables the front panel controls unless
the front panel CONTROL switch is placed in the REM
position, in which case the 5200A remains in the remote
control mode. Pin 80 controls the sense connections ina
manner similar to the front panel SENSE switch. A logic
1 switches the sensing to external, i.e., output sensing
takes place at the load. A logic 0 switches the sensing to
internal, i.e., output sensing takes place within the
5200A.

601-19. SERIAL PROGRAMMING

601-20, The remote programming of frequency
ranges, amplitude ranges, frequencies, amplitudes,
control functions, frequency overrange and amplitude
overrange may be made in serial or parallel form,
depending uvpon the particular system environment,
Program data generated by the program source is in the
form of a 54-bit program word, made up of 15 bytes, The
program word is fed to a 54-bit input register in the
Remote Control Unit {RCU). When serial programming
is employed, the program woid is fed over a common set
of four data lines to the register, one byte at a time. Each

7T
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Table 601-1. Card-Edge Connecior Pin Assignments

) PIN NO. FUNCTION
1 LSB (1) of amplitude least significant digit
3 38B(2)
’ B For O Ni’TiCU i
or Option — onty ):

7 MSB (8) v Lo:ic 1=0V io +0.8V "
9 LSB (1) fifth Logic 0=+2V to +5V

11 35B (2) For Option ~01 and -03 (RCU

13 2SB (4) plus Inverter):

s |we| | Lotz t0551

17, LSB(1) fourth

19 35B(2)

21 258 (4)

23 MSB (8) v

25 LSB (1) third

27 38B(2)

29 25B (4)

31 MSB (8) v

33 LSB (1) second

35 38B(2)

37 258 (4)

39 MSB (8) \ 4

41 LSB{1) most

43 35B(2)

45 28B (4)

47 MSB(8) ¥ v v v v

49 Amplitude overrange bit — provides 1.199999 on any range

51 not used

53 frequency overrange bit — provides 1.1999 on any range

55 MSB (8) of frequency most significant digit

57 2SB (4)

59 33B(2)

61 LSB (1)

63 MSB (8) second

7Tt 601-3
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Table 601-1. Card-Edge Connecior Pln Assignments (Continued)

PIN NO. FUNCTION
65 2SB (4) of frequency second significant digit
67 35B(2) l NOTE
69 LSB(l) w v \ For Option —01 (RCU only):
71 MSB (8) of frequency third significant digit Logic 1 =0V to +0.8V
73 258 (4) Logic 0=+2V to +5V
s | moe 18
77 LSB (1) v Logic 1=+2V to +5V
79 MSB (8) least Logic 0= 0V to #0.8V
81 25B {4)
83 38B(2)
85 ISB(l) w v v v v
2 not used
4
6
8
10 Y
12 remote control flag — logic 1 indicates remote mode availabla
14 ready/ready flag — logic | indicates 5200A not yet settled
16 +5V common
18 overload flag — logic 1 indicates the 5200A {or 5205A) cutput is overloaded
20 5205A operate flag — logic 1 indicates operate mode (0 = standby)
22 5200A operate flag — logic 1 indicates operate mode (0 = standby)
24 +5Vde
26 not used
28
30
32
34 MSB (8) of group address
36 2SB (4) permits serial entry of
38 3SB (2) remote control data
40 LSB (1)
601-4 771
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52004,

Table 601-1. Card-Edge Connector Pin Asslgnments {(concluded)

PIN NO. FUNCTION
42 Address strobe — enters data group selected by group address
44 Parallel address — causes parallel entry of remote control data
46 not used
43
50 NOTE

For Option — 01 {RCU only}:
52 Logic 1=0V to +0.8V
54 MSE (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):

38 LSB (1) Logic I =+2V to +5V
60 LSB{1} | frequency Logic 0 =0V to +0.8V
62 25B(2) refer to Table 6-2
64 MSB{4) ¥ v
66 not used
68
70
72
74
76
78 v
80 remote sense command — Jogic 1 = 5200A in external sense; 0 = internal sense
82 remote control command — logic 1 = 5200A in remote control; 0 = local
84 phase lock command — logic 1 = 5200A in phase lock mode
86 operate command — logic 1 = 5200A operate mode; logic 0 = standby

NOTE: MSB = Maost significant bit

LSB = Least significant bit

portion of the input register is addressable, and as a byte
of data is placed on the four data lines, the designated
portion of the input register is addressed, and then
strobed. In this manner, the remote programming source
can fill the RCU input register, byte-by-byte, with the
required frequency, amplitude, range and control
information. When the input register is loaded a data
transfer command is addressed and the 5200A reacts to
the program data.

/77
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601-21, To accomodate serial programming, eight
data lines 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
mittiple-connected so that all elements of the 54-bit input
register have access to the data, although only the
addressed portion of the register will accept and store the
data at any given time. Note in Table 601-4 that the

601-5
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Table 601-2. Frequency Range Coding

SELECTED RANGE

OCTAL CODING {BCD

Pins 60 {BCD 1), 62 {BCD 2) and 64 (BCD 4}

100 Hz
TkHz
10 kHz
100 kHz

1 MHz

0
1

BOWwON

Table 601-3. Amplitude Range Coding

SELECTED RANGE OCTAL CODING (BCD)
Pins 54 (BCD 4), 56 (BCD 2} and 58 {BCD 1)
1my 1
10 mV 2 NOTE
100 mV 3 1f a zero (0D002) is programmed,
the 1 mV range will be selected.
1V 4
10V 5
100 V 6
1000V 7
frequency range and amplitude range data require only 601-23.  The byte addressing is performed by the pro-

three bits for range coding; consequently, these portions
of the input register are multiple-connected only to the
first three data lines and have no connection to the most
significant data line, Also, the frequency and amplitude

overrange bytes require only a single biteach. Asaresult,

these bits are connected to only one of the four data lines.
The data line drivers within the remote programming
source must be capable of supplying sufficient current for
I5 TTL input loads (i.e., | mA for each data line).

601-22.  For purposes of serial programming, each
byte of program data (i.e., frequency digit, range, control
functions, etc.) has an assigned unique address which is
determined by the strapping of the Address Matrix card
on the RCU. A typical strapping configuration is shown
in Figure 601-4 to accommodate serial programming of
the 5200A. With the strapping of the Address Matrix
card as shown in Figure 601-4, the control functions 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 tells the RCU that
the 54-bit program word has been loaded or changed as
required, has byte address 15 in Figure 601-4,

601-6
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gram source which feeds the binary-coded address (via
even-numbered RCU pins 34 through 40) to a t-out-of-16
decoder. The decoder produces an output in response to
the input bit configuration to enable that portion of the
input register jumpered to the enabled output. In this
manner, only one portion of the input register is enabled
at any given time,

601-24. The Address Matrix card permits the assign-
ment of byte number to the different input register
elements as required for various system configurations.
Regardiess of how the Address Matrix card is jumpered,
the 54-bit program word must be placed in the assigned
positiocns of the input register as shown in Figure 601-4.
For example, if it is desired to transpose the byte numbers
of the amplitude range byte and the frequency range byte,
pin 8 (on the Address Matrix 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 must be addressed as byte 7.

601-25.  As previcusly mentioned, not all bytes in the
54-bit program word are made up of four bits; the two

/77
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. TOP
LSB {1} 20 0 9 - 0 o —
PROGRAM | 35B (2) 840 © @ 0 0 O "
DATA 258 (4) —§ 820 O ¢ —0 0 o———
MSB (8) 800 O O QO 0 G
LSB (1) ————— 80 © © o 0 oL
75
BYTE 38BB {2) ——— 740 o O O O C;r3
ADDRESS 2585 (4] ) ?20 o o o 0 C71
MSB {8) — ?OO o 0 o O 0_6-9_
SSO o o O O 05?
@ 0 © 00 065
6a@ @ © 0 0 063
620 o o 00 051
o Q O O
ig’? g o o o c_gj
550 o < O 055
ca” a O O 053
5,0 © O o 0_51..__
2° © e} a3 0 Oag
480 O o 30 04?—.
w2 00 DO CM
440 oG o3} 04-3
ADDRESS az0 O © °°on
STROBE a0 39
550 0O T O O
20 ©0© -0 © 03;
0o 0 0 o o 0
345 o0 o o o o2
gﬁo oo 0 0 0291
.30 ©© 0 © 02?
260 o o -0 0 025
220 9 © O 0 023
220 (o3 O 0 0—21
200 [ g 0 01_9
180 © © o 0 o
160 oo O 0 cls
L2 oo L 5 0 OT3
123 o0 O 0 o“
10o (o3} - 0 og
G0 0 0© ‘aJe] o?
PRI [o 3 v I o
,0 00 ) oz
20 o0 oo ol
> 00 o 0 O———
CKT1 * 3082
NOTE: 52004
Flag and power connections REY
nat shown,

Figure 601-3. Typical Serial Programming Connectlons

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 bytes, is
disregarded by the RCU logic. The assignment of the
used and unused data lines when addressing the range
and overrange bytes is determined by the RCU card edge
connector jumpers shown in Figure 601-3. For example,

/77
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the overrange bit inputs to the shift register (connector
pins 49 and 53) are jumpered to the least significant
program line; the range inputs to the input register are
jumpered to the three least significant program lines. Any
data appearing on the unused program line(s) is
disregarded.

601-¥
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Table 601-4. Typlcal Byte Assignment For Serial Pro-

gramming
i:‘;;i s BYTE NAME
0 Amplitude averrange bit (one bit)
1 MSD {four bits}
2 25D {four bits}
3 350 {four bits)
4 45D {four bits)
5 55D {four bits)
6 LSD {four bits)
7 range selection (three bits)
8 Frequency overrange bit  (one bit)
9 MSD  (four bits)

10 25D {four bits)

" 3sD {four bits)

12 LSD (four bits)

13 range selection {three bits)

14 Control functions — remote/local sense,
phase lock, remote/local operation, standby/
operate. {four bits) Bit assignment depends
on connector jumpers — refer to Figure 6-1,

15 Data transfer command {no data required)

601-26. Program Sequence And
Timing-Serlal

601-27. It is the function of the remote programming
source to address the different elements of the RCU input
register, and shift the appropriate data to the addressed
element (byte). The byte addresses assigned to the
different elements of the input register are determined by
the jumpering arrangement on the Address Matrix card
as described in paragraphs 601-22 through 601-24. It is
not necessary to completely re-program the 5200A each
time it is desired to change the output signal. It is only
necessary to change those elements of the input register
required to bring about the change. For example, if it is
desired to simply change the amplitude range with no
alteration 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.

601-8
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601-28.  Whenever a data byte is placed on the pro-
gram data lines shown in Figure 601-3, and the respective
byte address 15 placed on the byte address lines (pins 34,
36, 38 and 40), an address strobe pulse must be generated
at pin 42 in order for the RCU to receive the data byte.
The address strobe pulse is a negative-going 800-ns
(minimum} pulse 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 isa READY
flag which indicates (when in the low, or logic | state) that
the 5200A is not vet settled and the output 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.

NOTE!

If the output amplitude is one half scale or
less, the actual settling time may exceed the
READY FLAG when the output frequency is
between 10 Hz and 30 Hz onthe 100 Hz range
or between 100 Hz and 400 Hz on the | kHz
range. Refer to RESPONSFE TIME
Specifications in Section 1.

601-29.  When the desired 54-bit program word has
been serially loaded into the input register, no action will
be taken by the 5200A upon the program word until 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
Matrix card)is placed on the byte address lines. When the
subsequent address strobe pulse occurs, the 5200A acts
upon the 54-bit program word and changes its output
signal accordingly.

601-30. Parallel Programming

601-31. The remote programming of frequency
ranges, amplitude ranges, frequencies, voltages, control
functions, frequency overrange and amplitude overrange
may be made in parallel as well as serial form. All
program data generated by the program source is in the
form of a 54-bit program word, made up of 15bytes. The
program word is fed to a 54-bit input registerin the RCU.
Connection of the program data to the RCU is made by
means of the card edge connector using the pin
assignments listed in Table 601-1. Since each data bit has
an assigned unique line, there 1s no need for multiple
connections on the card edge conunector, as in the case of
serial 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. A typical
jumper arrangement for the Address Matrix card to
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) REGISTER 54—BIT INPUT
’ 1-OUT-OF-16 MATRIX ENABLE REGISTER DATA
QUTPUTS JUMPERS LINES ASSIGNMENT
e et el Pl et e,
BYTE O | 1 18 ] AMPLITUDE
o0 » OVERRANGE
BIT
BYTE 1 2 19 | AMPLITUDE
o O — MSD
BYTE 2 3 20 AMPLITUDE
o T ———— 25D
BYTE 3 4 21 AMPLITUDE
o O 3sD
BYTE 4 5 22 AMPLITUDE
o T ——————— 43D
BYTES 6 23 AMPLITUDE
g O 55D
BINARY TO BYTEG 7 24 | AMPLITUDE
PIN (1} 1-OUT-OF-16 -0 T O——————————— LSD
40 *| becoper |
BYTE 7 8 25 AMPLITUDE
iYBERESS P:;N&p - 0— RANGE
LI?\IES 8 I SELECTION
PIN () o
i 36 BYTES | 9 26 | FREQUENCY
PIN (8} o O OVERRANGE
BYTE 9 10 27 | FREQUENCY
—0 T 0———— ] MSD
BYTE 10 11 28 FREQUENCY
o T 0— 25D
BYTE 11 12 29 FREQUENCY
o g 38D
BYTE 12 13 30 FREQUENCY
o T O————— LSD
BYTE 13 14 3 FREQUENCY
o O RANGE
SELECTION
BYTE 14 15 32
¥ an s U CONTROL
FUNCTIONS
BYTE 15 16 33
g TU———— 4 TRANSFER
[ | DATA
17 COMMAND
0
ADDRESS .
MATRIX
CARD

Figure 601-4. Typical Address Matrix Card Jumpers-Serial Program
777 601-9
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DATA MAY NOT

I
!
[
I
|

BYTE ADDRESS LINES

BE CHANGED
DATA - 1
I, e
DATA MAY BE DATA MAY BE
TS PERIOD FHANGED

BYTE ADDRESS MAY
NOT BE CHANGED

T

PARALLEL ADDRESS

(PIN 44) BYTE ADDRESS MAY BE | I BYTE ADDRESS MAY BE
CHANGED : } CHANGED
| gooNseC |
_’: (MINIMUM) r—
ADDRESS | o5y 0 l
STROBE § o
{PIN 42)
LOGIC 1
|
I
[
|
[
t
?Eﬁg\( i READY ] READY
(PIN 14] d
OCCURS ONLY AFTER READY
TRANSFER DATA
COMMAND
~»  1.0SEC>100 Hz RANGE *  [#—
READY = 5200A NOT
SETTLED —»|  40SEC. =100 Hz RANGE *  |[g—

* Actual settling time may exceed READY FLAG below 30 Hzan 1
refer to paragraph 6-32 and Response Time Specifications.

00 Hz range and below 400 Hz an 1kHz range

Figure 601-5. RCU Timing Requirements
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accomodate parallel programming is shown in Figure
601-5. The parallel address input (pin 44) is fed througha
buffer and connected to each addressable portion of the
54-bit input register and to the transfer data command
terminal of the Address Matrix card. The buffer provided
in the parallel 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-bit input register takes place when the program
word is applied to the register inputs and the parallel
address input is made to go to logic O while an address
strobe signal is applied to pin 42. Since the parallel
address signal is applied to all portions of the input
register, and also to the transfer data command, the
occurance of the address strobe causes the 54-bit
program word to be accepted into the input register and
then used to select the programmed output of the 52004,
The timing diagram in Figure 601-5 shows how the
READY ilag goes to logical ¢ after the 800-ns (minimum)
address strobe pulse to indicate that the calibrator output
is not yet settled to the programmed frequency and/ or
amplitude.

601-34. Flags

601-35.  The 5200A produces five flag outputs via the
RCU card edge connector pins 12, 14, 18, 20 and 22 as
listed in Table 601-1. Pin 12 provides connection to the
remote control flag. A logic 0 at pin 12 indicates to the
remote programming source that the 5200A is in the
remote conirol mode, either as a result of remote control
function or the front panel CONTROL switch. A logic 0
at pin 18 indicates that either or both the 5200A and
5205A are overloaded at their outputs. A logic 1 at pin 20
indicates that the 5205A (if included in the system) is in
the operate mode; a logic 0, the Standby mode. A logic 0
at pin 22 indicates that the 5200A is in the Operate mode,
a 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 is to receive and
store operational commands and parameters from some
remote programming scurce, and where necessary, pass
them through the guard shield fo contrel the output
frequency output amplitude and operating mode of the
calibrator. The RCU can reccive remote control
information in parallel or serial byte-by-byte form,
depending upon the system requirements. Programming
format is determined by the strapping arrangement on
the Address Matrix card (refer to paragraph 601-22
through 601-24,

601-38. Serial Operation

601-39,  Figure 60[-7 shows that the 54 bits of pro-
gramming data are fed to a 33-bit shift register and a 21-

17
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5200A

bit storage latch (two sets of five, four-bit storage latches,
plus a J-K flip-flop for the amplitude overrange bit). All
54 bits are fed over a set of four data lines, one byte ata
time. Each byte of the shift register and storage latches is
separately addressable and its inputs are enabled 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 enables that
portion of the shift register or storage latches and places
the byte of program data in the assigned position.

601-40. The Address Matrix card operates in con-
junction with a four-to-sixteen-line decoder so that four
bits of byte address information 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-bit storage latch contains 6 assigned bytes.)
In addition, the 4 bits of byte-address information can
address the transfer data command when all data has
been entered. 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 bits (frequency
range and amplitude range), and those bytes having only
one meaningful fit (frequency overrange and amplitude
overrange) are multiple-connected to the low order bit(s)
of the data lines only.

601-41.  During serial operation, the RCU loads each
byte of the shift register and storage latches (under the
direction and controt of the remote programming source)
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 performs
three functions;i.e., start the gate-clock circuit, cause the
20-bit storage latch and trigger a one shot multivibrator.
The starting of the gated-clock circuit causes the
generation of 33 serial clock pulses which are fed to the
serial shift input of the 33-bit shift register. The 33 pulses
at the serial shift input cause the register to perform ane
complete shift cycle by shifting all data, bit-by-bit, from
the serial 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 a second 33-bit shift
register located inside the guard shield. The second shift
register also receives the 33 clock pulses and stays in
synchronism throughout the serial transfer of the
program data. The result of the shifting action is that all
33 bits of program data are passed through a single
opening {instead of 33 parallel openings) in the guard
shield and are stored in the second shift register until
altered by the next 54-bit program data word and transfer
data command. While held in the second shift register,
the program data selects the calibrator cutput mode.

601-11
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BUFFER

REGISTER
EMABLE
LINES

54—BIT INPUT
REGISTER DATA
ASSIGNMENT

™

AMPLITUDRE
OVERRANGE
BIT

AMPLITUDE
MSD

AMPLITUDE
250

AMPLITUDE
3sD

AMPLITUDE
45D

AMPLITUDE
55D

AMPLITUDE
LSD

AMPLITUDE
RANGE
SELECTION

FRECQUENCY
OVERRANGE
BIT

FREQUENCY
MSD

FREQUENCY
25D

FREQUENCY
35D

FREQUENCY
LSD

FREQUENCY
RANGE
SELECTION

CONTROL
FUNCTIONS

PARALLEL AMP
ADDRESS
IPIN 44}

ADDRESS
MATRIX CARD

hTFIANSF ER DATA
T COMMAND

Figure 601-8. Typical Address Matrix Card Jumpers - Parallel Program
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5200A

601-45. Parallel Operation

601-46. Parallel operation of the RCU is identical to
that described for serial operation, except for the method
of loading the program data into the first 33-bit shift

register and the 21-bit storage latch. In the parallel.

configuration, the remote programming soutce feeds all
54 bits of program data in parallel form to the RCU at
one time, as shown in Figure 601-8. No 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
latches and the initiate transfer command
simultaneously. Sufficient delay is provided between the
parallel shift of the data (into the shift register and the
storage latch) and the starting of the clock pulses, so that
all data is settled before serialization begins.

60t-43.  The transfer data command also causes the
20-bit storage latch to accept the program data from the
2l-bit storage latch. (The 21lst, or amplitude overrange,
bit is not lost, but is used to adjust the binary value of the
program data [20 bits] fed to the second set of storage
latches.) The program data fed to the20-bit storage
latches does not require serialization since it is not fed
through the guard shield, and the use of 20 parallel
conductors is of no consequence. The program data held

601-14
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in the 20-bit storage latch (the amplitude data except for
the least significant digit) controls output amlitude and is
fed to the reference assembly tocated (electrically) outside
the guard shield. (The least significant digit of amplitude
data is passed serially to the second shift register for
application to the AC-DC Converter inside the guard
shield.)

601-44.  The transfer data command also triggers a
one-shot multivibrator to generate a READY signal to
the remote programming source. The presence of the
READY signal during the serialization and transfer of
the program data notifies the remote program source that
the RCU is not ready to accept new program data (data-
fine and address-line information may be changed, but
new data cannot be strobed into new address location).
The duration of the READY one-shot is 4 seconds on the
100 Hz range and 1.0 seconds on all other ranges. This
one-shot provides sufficient settling time for the
calibrator output.

601-47. LIST OF REPLACEABLE PARTS

601-48. Table 601-5 lists the replaceable parts for the
RCU. Refer to Section 3 for an explanation of the columnar
entries.
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TALLE 491-5. ~01 REMOTE CONTROL ASSEMELY

(SEE FIGURE &01-9.)

ceemermer e DE SCRIFT LON- oo
REMOTE CONTROL PCEH
CAF, MICA, S10FF, +~5%, 500V

CAF, HICA, B2FF , +-5%, 500V

CAF, MICA, 43PF, +-0.5FF , 500V
CAF,TA,39UF, +-~20%, 6V

CAP, CER, 8.025UF , +~20% , 1 60V, Z5W

CAF, TA, 330UF , +~10%, &4V

CaP, MICA, 33FF,+- 5,500V
CAP,FPOLYES, ¢.0047UF, +-10X, Hov
CAF, TA, 1QUF , +-20X, 20V

CAP,MICA, &ODGPF,+--3X, 500V
CAF,MICA, A90FF , +-3%, 306V
DIGDE,SI,Bv= 735.0V,10=150HA,300 HW
ADDRESS MATRIX CARD, FROGRAMMALLE
CONNECTDR ASSEMBLY, RCU
TRANSISTOR, ST, PNF, SMALL SIGNAL
TRANSTISTOR, ST, NFH, SHal.l. STGNAL
RES, LF 10K, +-5%,0.25W

RES,CF,2K,+~-5%,0. 254
RES,CF,2.7K,+-53%,0.254

RES,MF, 224K, +-1%,0.125W, 1 0OFFH
RES,CF, K, +-5%,0,.250

RES,CF,6.2K,+-3%,0.25W

RES,CF,1.8K,+-5%,0.25W
RES,CF,820,+-5%,0.20M0

RES, MF. A7 . 4K, +-1%, 0,125, 1 0OFFH

RES, HMF,3.76K,+-1%, 0. 125W, 1G0FFPY
RES,CF,208,+-5%,0.254
RES,CF,3.3K,+-3%,0.25U

RES, MF, 301K, +-1X,0. 1250, 100FFM

RES, MF, 10K, +-1%,0.1250, { 00FPPM
RES.CF,.51,+-5%,0.25W
RES,CF, 4. 7K, +-5%,0.254

IC,TTL,4BIT FAR/SER-I/0 RAL-SHIFT RGE
IC, TTL,MONGSTABLE MULTIVIERATOR

IC, TTL,4~%4 LINE DCDR W/DUAL STROBE
IC,TTL,QUAD 2 INFUT DK GATE
IC,TTL,HEX INVERTER

IC,TTL,HEX TNVERTER W/0FEN COLLECTOR
IC,TTL,DUAL RETRIG MONOSTARL HULTIVER
IC,TTL.DIV BY 2,DIV EY 3 COUNTER
IC,TTL,RUAD 2 INFPUT AND LATE
IC,TTL.DUAL D F/F,+EDGE TRG,W/SET&CLR
IC,TTL,DUAL 4 INFUT NAND GATE

IC, T1L,PUAL JK F/F W/SEF CLKS & CLRS
IC, TTL, QUAD 2 TNFUT NGR GATE

IC, TTL, DUAL ABIT LATCH W/ENABLE

I, TTL, BUAL NAND DRVE W/0FEM COLLECT
ISOLATOR,OFTO,LED TO TRANSISTOR
IC,VPL,B0ET SER-IN,PAR-OUT R-SHFT KLGS

IC,TTL;QUGD HUFFER WA3-STATE QUTPUT
IC.TTL.QUAD 2 INFUT NAND GATE
SOCKET,IC,14 FIN
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FLUXE

STOCK

T, T
Jx2674
148411
148502
237202
163915
{68433
168435
460433
1923011
160347
240844
330642
148403
148437
203323
350058
337840
195974
159855
3484639
348639
346839
3408039
4491449
IBLHA70
233234
343426
343424
343424
442348
442348
441444
442327
234802
260349
441451
348813
166288
f4ab0240
414540
3AB821
342491
293058
293217
312769
292979
288405
346235
293159
292987
3tez27
2930061
293043
280845
293191
293
J29704
312298
272138
272138
331199
292933
RLFEYL|

HFRS

SFLY

CODE~
89534
184553
14555
72134
54289
56289

54289
02799
a4
34289
{4405
72136
07910
89534
89534
44713
[ N2
00634

89034
80034
P1437
90031

g0031

80031
BOOAS
Pta37
71637
60031
gaeJi
P1637
?§437
0031
61121
01295
01295
eiz295
o1295
81295
ai295
0i295
0293
212395
01295
01295
@1295
1295
04713

01295
49534
01293

12040
04295
7185
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2N3I904 2t
C823030 [
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CR251-4--5F2K7? {
CHF5%22§ 2F 2
CRE ~4-5F1K 9
CR251-4-5F8K2 4

CR251-4-3FIKB
CR251--4-5FP820L
CHF351742F
CHFS55769F
CR251+~4-5F2O0E
CR251-4~5F3K3
MFF1--83012F
CHFSS5t002F
CRI34-4~3F34E
CBa?25
SNT7495AN
SNT412N
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602-1. GENERAL

602-2. The —02 Option permits the 5200A to be
operated from any power source, of sufficient voltage,
from any power source, of sufficient voltage, from 50 1o
400 Hz. The option consists of a cooling fan and a
capacitor. Installation consists of replacing the existing
cooling fan, whichis not rated for 400-Hz operation, with

5200A

Option —02
50-t0-400 Hz Power Input

the Option —02 fan, then wiring the capacitor into the
circuit. Installation (conversion) instructions accompany
the option.

602-3. LIST OF REPLACEABLE PARTS

602-4, Table 602-1 lists the replaceable parts for the
400 Hz Power Input Option. Refer to Sectien 5 for an
explanation of the columnar entries.

Table 602-1. 50 - 400 Hz Option (—02) Parts List

REF
MEG|  MFG
DoR DESCRIPTION STOCK gorv| PARTNO. (TOTIRECIUSE
OR TylaT
ITEM NO.  leoe| Tvee
NO.
50 - 400 Hz Option
{Factory Installed) 5200A—02
(Not Illustrated)
Fan (50 to 400 Hz) 404319 92702 [Model BC2206E| 1
2
Cap, mylar, 1 uF $20%, 600V 105924  |s4a11|  yr26 1
/77 602-1/602-2
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603-1. INTRODUCTION

603-1. The —03 Option electrically interfaces the
RCU, which employs negative active logic, with a
programming device which employs positive active logic.
The RCU Input Inverter consists of a number of logic
inverters mounted on a printed circuit board, an input
connector, an output connector, all enclosed within a
metal housing. The entire assembly inserts between the
rear connector of the RCU and the remote interconnect-
ing cable to invert all signals passing between the remote
programming device and the RCU.

603-3. INSTALLATION

603-4. The RCU Input Inverter is installed on the
rear connector of the RCU assembly, and is held in place
by a pair of retaining screws which fasten to the rear panel
of the 5200A. The interconnecting cable assembly
connects to the exposed printed circuit board edge
connector on the rear of the RCU Input Inverter, and is
held in place by a pair of retaining screws.

177
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S200A

Option —03
RCU Input Inverter

603-5. THEORY OF OPERATION

603-6. The RCU Input Inverter is made up of a
number of fogic inverters, as shown in schematic diagram
5200A-1081, Each inverter accepts a logic 0 and yields a
logic 1, or accepts a logic | and yields a logic 0. Sufficient
inverters are included for all RCU inputs and outputs,
from and to the remote programming device.

603-7. MAINTENANCE

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 output for logic
inversion. Refer to schematic diagram 5200A-1081 for
connector pin assignment information.

603-9. LIST OF REPLACEABLE PARTS

603-10.  Table 603-1 lists the replaceable parts for the
RCU Input Inverter. Refer to Section 5 for an
explanation of the columnar entries.

603-1
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TABLE &403-1. -03 RCU INFUT SIGNAL INVERTER ASSEMELY
(SEE FIGURE 403-1.)

REFERENCE FLUKE MFRS HANUFACTURERS I
DESIGNATOR STOCK SFLY FART NUMEBER TOr by
A= XNUMERICY---~3 § —~---- - =DESORIFPTION- -~ - e e NO--  CODE-  ~~0f GENERIC TYFE-- ary  -@
A i3 #* RCU INFUT SIGNAL INVERIER FCB JA4239  8YSIs  F4473Y t
c i, 2 CAF,CER, 0.22UF , +~20%, 50V, Z50 3909849 71390 CW3ICHOI24K 2 3
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NOTE

Installation of the IEEE-488 Interface
Assembly into the 5200A does not degrade
the 52004 Analog performance. However,
when control is exercised by a high speed
controller, through the interface, significant
high frequency noise may be coupled to the
52004 output through radiation and system
ground loops. Since the noise encountered
varies with the controller connected into the
system, the user should determine the amount
of noise in his system, if outputs of less than
100mV are anticipated.

605-1. INTRODUCTION

6035-2. Option —03 is an IEEE-488 standard inter-
face which uses the subsets SH1, AH1, Té, TEG, L4, LE(,
SR1, RLO, PP0, DC2 and DTO, All programming of the
instrument is based on a character-serial, seven-bit
ASCII code. Any characters not included in the
instruction set are ignored by the interface. Status may be
requested and an alphanumeric coded response of the
status obtained.

605-3. The 5200A will vary its output as commands
are entered through a control device. In addition to the
programmable output of both frequency and voltage,
control can be exercised over the Phase Lock, Sensing,
Mode (Operate/Standby), Response Line Feed
Suppression, and Interrupt Enable. The instrument may
be addressed to obtain a two character status response or
serial polled for a one byte response.

605-4. SPECIFICATIONS

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 directly compatible with IEEE
Interface Standards. Data returned on request includes
Status of the Local/ Remote, Standby/Operate, Limits,

T
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IEEE-48_8 Interface

Settling Time and Qut of Range instruction. Selection of
the Local/Remote mode can only be made from the
Front Panel and there is no Front Panetindication of the
instrument output.

605-6. INSTALLATION

605-7. The IEEE-488 Standard Interface, Option
—03, may be ordered as a factory installed option or asa
field installable kit. If ordered for field installation use 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 it at this time.

5. Install the interface assembly into the slot
{A1l) 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.
605-8. OPERATING FEATURES
605-9. Installation of Option —05 in the instrument

adds the Operator Switches shown in Figure 605-1.
Switches Al through AS 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 5200A for an address. The
setting for number 31 (!1111} is reserved for the
“Unlisten” instruction. Place the switches to the left fora
“1” and to the right for a “0” and set the interface address
using the codes in Table 605-1.
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Figure 605-1. IEEE Address Swilches

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
differentiate between “Listen™ (accept commands),
“Talk” (send status), and commands to the interface.

605-11.0PERATING NOTES
605-12. Programming Instructions

605-13.  Instructions can be either instrument control
or output control. In addition, a status response may be
obtained. An explanation and breakdown of these
instructions and their respective codes are given in the
following sub-paragraphs. All the codes with a bref
explanation of each are listed in Table 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 interrupt. The
first instruction of any message must be preceded by the

605-2
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Table 605-1. Allowable Listen and Talk Addresses

DECIMAL 54 321 ASCII CHARACTER

BINARY LISTEN TALK
0 0000 0 sp @
1 00 00 1 ! A
2 D001 0 B
3 0001 1 # C
4 00100 $ D
g 00 101 % E
6 00110 & £
7 00 111 : G
8 01000 { H
9 01001 } [
10 01010 J
i} 01011 + K
12 01100 L
13 0110 1 - M
14 01110 . N
15 01 111 / 0
16 10000 a P
17 1000 1 1 Q
18 10010 2 R
19 10011 3 5
20 10100 4 T
21 1010 1 5 ]
22 10110 6 Y
23 10 i1 1 7 W
24 11000 8 X
25 1100 1 9 Y
26 11010 z
27 1101 1 ; [
28 11100 < \
29 11101 = |
30 11110 > A

listen address assigned the instrument by the system
controller. Each of these functions are explained below.

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
initialize state, which is:

100,V selected on the ImV range.
1kHz selected on the 1kHz range.
Standby
Remote

b
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Table 605-2. Programming Instructions

INSTRUCTION EXPLANATION

C Clears incomplete instruction

‘ Resets and initializes instrument

J Suppresses automatic line feed in response

1-17 Enables selected interrupt circuits

-9 Numerics for programming voltage or
frequancy

Y Selects voltage specified by preceding
numerics

H Selects frequency specified by preceding
numerics

E Number following is exponent of 10 for
preceding numerics

S Selects Standby Mode

N Selects Operate Mode

FO Disables Phases lock

F1 Enabies Phase lock

X0 Selects Internal Sensing

X1 Selects External Sensing

NOTE!

The calibrator mode with the 5205 or 5215
connected requires a 2 second wait between
voftage called and Operate (N} command,

5. Internal Sense
6. Phase Lock Off
7. Line feeds enabled

605-20. SUPPRESS LINE FEED

605-21.  The character “)” suppresses the automatic
ling feed in the status response message. To override the
suppression program the Reset instruction described
above.

605-22. INTERRUPT ENABLE

605-23.  The character “I” followed by a numeric be-
tween 0 and 7 selects the state, or states, that enable the
Interrupt circuits. The numerics define which status bits
will generate the interrupt or service request (SRQ).
Refer to Table 605-3 for an explanation of the numeric
codes,

Table 605-3. Interrupt Codes

STATUS BIT ENABLED
NUMERIC
READY OUT OF RANGE LIMIT
0 No No No
1 No No Yes
2 No Yes No
3 No Yes Yes
4 Yes Na No
5 Yes No Yes
6 Yes Yes No
7 Yes Yes Yes

www.valuetronics.com
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605-24. Output Control

605-25.  These instructions program and contrel the
output of the instrument. They select the output voltage
magnitude and frequency, and select the operating mode
and conditions,

605-26. OUTPUT VOLTAGE AND FREQUENCY

605-27.  The output voltage and frequency magnitude
is programmed by entering the numerics for the value of
magnitude desired, including the character “E" for the
exponent of ten, if required, followed by “V” for Volts or
“H” for Hertz. Examples of voltage and frequency
instructions are given in Table 605-4.

Table 605-4. Voltage and Frequency Instructions

INSTRUCTION REQUIREMENT
1.23V400H 1.23Volts at 400 Hertz
57E-3V1E3H
or 57mV at 1 kHz
057v1000H
1E6H 1MHz, Voitage remains the same
1000v60H
or 1000 Volts at 60 Hertz
1E3VE60H
178.34\V
or 178.34 Volts, frequency remains the same
1.7834E2V
605-28. OPERATING MODE

605-29.  The instrument is placed in OPERATE by
programming the character *N” and returned to
STANDBY with the character “8”,

605-30. PHASE LOCK AND SENSING
INSTRUCTIONS
605-31. Phase lock is enabled with the character set

“F1” and disabled with “F(”. Internal Sensing is sclected
with the character set “X0" and External Sensing with
“Xl“‘

605-32. Status Response

605-33.  The message returned for a status response
varies with the state of the Serial Poll. When Serial Pollis
enabled and the interface is addressed as a talker a single
status byte, as shown in Table 605-5., is returned. If serial
poll is disabled a two digit message, as shown in Table
605-6., is returned.
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Table 605-5, Serlal Polt Status Byte

FUNCTION PRESENT WHEN:
BIT HIGH LOw
1 (LSB) Limit Not Limited
2 Standby Operate
3 Local Remote
4 Out of Range In Range
5 Settling Not Settling
6 Not Used Not Used
7 SRG No SRQ
8 (MSB) Not Used Not Used

605-34. THEORY OF OPERATION

605-35.  The theory of operations for the IEEE-488
Interface is given in the following paragraphs on a block
diagram level. The description includes an explanation of
the operation of the interface in both the listen and talk
modes since the calibrator is capable of both listening
(accepting commands to change voltage, frequency and
status) and talking (transmitting status information) to
the bus. The calibrator is assigned, through the interface,
a five bit address, which is the five low order bits of an
ASCII character, The two high order bits determine
whether it is to be a talk 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 5200A from misunderstanding the
information on the bus and talking or listening to itself.
The block diagram of the interface used in the discussion
is found in Figure 605-2.

605-37. Listen Mode

605-38. To operate in the Listen Mode, the pre-
selected address must be on the Data Lines and the REN

and ATN command lines active. This action, followed by
active DAV and RFD signals, sets control flip-flops in
the Data Decoders and Control Storage, preparing the
interface microprocessor to accept instructions from the
controller. After the data has been accepted, the DAC
lines becomes active, inactivating ATN and DAV, The
last action results in the DAC signal returning to inactive
so that the interface is now ready to accept instruction.

605-33.  Starting an instruction requires the ASCII
code for the desired instruction on the data lines with
ATN inactive and RFD active. The Controller drives
DAY 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.
The microprocessor acts on the instruction, transforms it
into the digital format required and outputs the
instruction to the 3200A, passing through the digital-to-
analog converter or stored pending a complete
instruction, if required.

605-40. Talk Mode

605-41. The Talk Mode requires the ATN signal
active and the correct address, just as the Listen Mode, to
differentiate 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
transmitting data to the Controller.

605-42.  After the addressing has been completed, the
microprocessor accepts the data on the lines from the
5200A and outputs it through Data Storage to the Data
[/F Transceivers and Controller. After completion,
dependent upon the mode selected, it will transmit either
a single character or double character message, as
determined by the serial poll status,

605-43. MAINTENANCE

6035-44,  Refer to the General Maintenance portion of
Section 4 and the Installation portion of this procedure
for instructions of removing and cleaning the pcbh,

Table 605-6. Status Message, Serial Polt Disabled

FIRST DIGIT SECOND DIGIT
BIT LOCAL STANDBY LIMIT BIT SETTLING QUT OF RANGE
0 No No Nao 0 No No
1 No No Yes 1 No Yes
2 No Yes MNo 2 Yes No
3 No Ues Yes 3 Yes Yes
4 Yes No No
5 Yes No Yes
6 Yes Yes No
7 Yes Yes Yes
605-4
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605-45. PERFORMANCE TEST

605-46.  Connect a Voltmeter and Frequency Counter
to the 5200A Qutput, then program the instruction set,
verifying the 5200A has the proper output and response
on the MODE, PHASE LOCK and SENSE indicators.

605-47. CALIBRATION

605-48.  There is no calibration required for the
IEEE-488 Interface Assembly

605-6
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605-49. THROUBLESHOOTING

605-50.  Troubleshooting for the 5200A Option —05
IEEE interface consists of the tabular flow chartin Table
605-7. When a step on the flow chart is completed, check
for a decision transfer. If no decision is required, perform
the next step of the table in sequence,

605-51. LIST OF REPLACEABLE PARTS

605-52, A list of replaceable parts for the IEEE-488
Interface Option begins with Table 605-8. Refer to
Section 5 for an explanation of the columnar entries.
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Table 605-7. Troubleshooting

) Go to the step
number given
STEP ACTION for correct
NO, response
YES NO
NOTE

High and Low logic levels called out during this table are standard TTL signals levels
of >> 2.4V (liigh) and <0.8V (low) and can be checked with an oscilloscope or logic

tester,
1 Prepare the 5200A for the test by selecting 100 4V at 1 kHz, External Sense, Phase Lock, Operate
and Ramate.
2 Prograr the applicable “listen” address and the reset instruction '®",
3 Did the 52004 go to Standby, Internal Sense, Phase Lock OFF and 100 4V at 1 kH2? 9 4
4 Did at least ane, but not all of the originally selected states change with the reset? 9 5
5 Check for MLA at U34-35 to insure the interface has been properly addressed and can accept

the instruction.
3] is the Signal High? 8 7

7 Verify that ATN is low at the input, then check the transceivers {U73/74} addressing circuits,
handshake circuitry, and the listen flip-flop {U55). Repairs required then resume at Step 1.

8 Check the micraprocessor; the logic input, e.9. REMOTE and its associated ¢circuits, then repair
as reguired and resume at Step 1.

9 Program the instruction ’N* fallowed by “§" while ohserving the front panel.
10 Did the OPER indicator iliuminate, then extinguish, and the STDBY indicator extinguish, then 12 1
illuminate?
11 Check U7-12 for a law with *’N* entered and high with 8", While the keyswitch is held

depressed check at the inputs if U23 and U73/U74 for the applicable ASCII code. Hepair as
required then resume at Step 9.

NOTE
Due to the speed of the microprocessor individual codes are not recognizable on
the bus lines until they are entered into a latching device,

12 Program the instruction “F1" followed by “FO” while cbserving the front panel.
13 Did the PHASE LOCK ON indicator illuminate then extinguish? 15 14
4 Check U512 for a Jow with “F1" entered and high with “F0"", While the key switches are held

depressed, check at the inputs of U23 and U73/U74 for the applicable ASCII code. Repair as
required then resume at Step 12,

15 Program the instruction “X1" followed by "X0" while ahserving the front panel.

16 Did the EXT SENSE indicator illuminate, then extinguish, and the INT SENSE indicator 18 17
extinguish then iluminate?

17 Check U4-12 for a low with "X 1’ entered and high with X0, While the key switches are held
depressed, check at the inputs, of U23 and U73/U74 for the appticable ASCIli code, Repair as
required then resume at Step. 15,

777 605-7
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Table 605-7. Troubleshooting (Cont'd.)

Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
NOTE
Qutputs within the voltage group inctude pin 5 of U4, U5, 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 “111.1 11E-6V"
19 Are pins U7-5, U27-4, U275, U27-6, U27-7 and U27-9 low, with the remaining pins of the 21 20
voltage group high?
20 Check the decoders U7 and U27, and their inputs from U34, If the outputs are partially correct
check the entry applicable to that output by holding down the key and checking at U23 and
U73/U74. Repair as required then resume at Step 18.
21 Program the instruction “222.222E-6V".
22 Are pins U6-5, U26-4, U26-6, U26-7 and U26-9 low, with the remaining pins of the voltage 24 23
group high?
23 Check the decoders UG and U286, and their inputs from U34. If the outputs are partially correct
check the input to U34 for the applicable entry. Repair as required then resume at Step 21.
24 Program the instruction 444 444E-6V"",
25 Are pins UG5, U25-4, U26-6, U25-6, U25-7 and U259 low, with the remaining pins of the 27 26
voltage group high?
26 Check the decoders U5 and U25 and their inputs from U34. If the outputs are partially correct
check the input to Li34 for the applicable entry. Repair as required then resume at Step 24.
27 Program the instruction "888.888E-6V",
28 Are pins U4-5, U24-4, U245, U24-6, U24-7 and U24-9 low, with the remaining pins of the 30 29
voltage group high?
29 Check the decoders U4 and U24, and their inputs from U34. If the outputs are partially correct
check the input to U34 for the applicable entry. Repair as required then resume at Step 27.
NOTE
Outputs within the frequency group include pins 7,9, 10 and 11 of U4, US, ve
and U7. In tests of frequency 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,
30 Program the instruction “11,11H™.
31 Are pins U7-7, U7-9, U7-10 and U7-11 low, with the remaining pins of the frequency group high? 33 32
32 Check the decoder U7, the microprocessor U34 and its inputs. Repair as required then resume at
Step 30,
33 Program the instruction 22 22H",
34 Are pins UB-7, U6-9, UB-10 and UB-11 low, with the remaining pins of the frequency group high? 36 35
605-8 777
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Table 605-7. Troubleshooting (Cont'd.)

) Go to the step
. number given
STEP ACTION for correct
NO. response
YES NO
35 Check the decader UG, the microprocessor U34 and its inputs. Repair as required then resume at
Step 33.
36 Pragram the instruction "'44.44H",
37 Are pins UB-7, U5-9, US-10 and UB-11 low, with the remaining pins of the frequency group high? 39 3B
38 Check the decoder US, the microprocessor L34 and its inputs. Repair as required then resume at
Step 36,
39 Program the instruction “88.88H",
40 Are pins U4-7, U4-9, U4-10 and U4-11 low, with the remaining pins of the frequency group high? 42 41
a4 Check deocder U4, the microprocessor U34 and its inputs. Repair as required then resume at
Step 39.
42 Program the following instructions and check the points listed for the correct logic level at the

voitage range selected.

Ingtructions Us4 Us-4 u7-4
1E-3V High High Low
i 1E-2V High Low High
1E-1V High Low Low
v Low High High
nv Low High Law
100V Low Low High
1000V Low Low Low
43 Are the logic levels correct far the voltage range selected? ) a5 44
44 Check the decoders U5, U6 and U7, and the microprocessor U34. Repair as required then resume
at Step 42.
45 Program the foliowing instructions and check the points listed for the correct logic level at the

frequency range selected.

I ngtruction Us-6 UG-6 U776
100H High High High
1E3H High High Low
1E4H High Low High
1E£5H High Low Low
TEGH Low High High
a6 Are the lagic levels correct for the frequency range selected? 43 a7
47 Check the decoders UB, UB and U7, and the microprocessor U34. Repair as required then resume
at Step 45,
48 Program the instruction required by the contreller in use for Interface Clear [IFC).
T/77 605-9
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Table 605-7. Troubleshooting (Cont'd.)

Go to the step
STEP ACTION l;‘;?:::rg:;en
NO. response
YES NO
NOTE
At this time the IFC resets only the listen {MLA) flip-flop, It would alsc reset the
talk {(MTA) and Serial Poll (SPM) flip-flops if they had been set.

49 Is there a low logic level at US5-3 and a high at Ub5-2? 5 50
50 Check for an input at U21-10 and a reset at U55-10, Repair as required then pregram the instru-

ments listen address verify the U55-2 was sit high, and resume at Step 48,
51 Enable the Serial Poll mode with the instruction required by the controller in use.
52 Is there a high logic level at U54-5? 54 53
53 Check US54 and its input logic. Repair as required then resume at Step 51,
54 Program the talk address of the instrument.
5151 Did the instrument respond with @ one character status message containing the correct information? 57 56
56 Check for a high logic level at UB5-5, check the microprocessor U34 and U73/U74, Repair as

required then resume at Step 54.
57 Disable the Serial Poll mode with the instruction required by the controller in use,
58 15 there a low logic level at UB4-5, 60 539
59 Check U54 and its input logic. Repair as required then resume at Step 57,
60 Program the talk address of the instrament.
61 Did the instrument respond with a two character status message containing the correct information? 63 62
62 Check USS, the microprocessor U34, and L73/U74. Repair as required then resume at Step 60.
63 Troubleshooting of the |EEE option is now complete.

605-10 T/77
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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.
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List of Abbreviations and Symbols

A oramp  ampere hf high frequency (+) or pos positive
ac alternating current Hz hertz pot potentiometer
al audio frequency [+ integrated circuit PP peak-to-peak
a'd analeg-to-digital It intermadiate frequency ppm parts per millicn
assy assembly In inch{es} PROM programmablie read-only
AWG american wirg gauge Intl internal memeory
B bel ;0 input/output pai pound-force per square inch
bed binary coded decimal k kils {10%) RAM random-access memory
°C Celsius kHz kilohertz L radic frequency
cap capacitor [[9] Kilohm(s) rms root mean squarg
cow counterclockwise kv kilovolt(s) ROM read-only memory
cer caramic It low frequency $ Or sec second (time)
cermel ceramic to metal{seal) LED light-emitting diode scope oscilloscope
cki circuit LSB least significant bit SH shield
cm centimeter LSD least significant digit Si silicon
cmrr common mode rejection ratio M mega {10°} semo serial number
comp compaosition m milli {107} sr shitt register
cont continue mA milliampere(s) Ta tantalum
crt cathode-ray tube max maximum tb terminal board
oW clockwise mt metal film tc temperature coefficient or
dfa digital-to-analog MHz megahertz ternperature compensating
dac digital-to-analog converter min minimum Icxo temperature compensated
de decibel mm miillimatar crystal ascillator
dc direct current ms miilisecond ip test point
drmen digital multimeter M5B most significant bit uory micro {107%)
dvm digital voltmeter MSD most significant digit uht ultra high frequency
elact electrolytic MTBF mean time betwean failures us or us microsecond(s) (10
exl extarnal MTTR mean time to repair uut unit under test
F farad mv miillivelt (s} v volt
*F Fahrenheit my multivibrator v voltage
FET Figld-effect transistar MO megohm{s) var variabla
it flip-flop ] nang (10~} veo voltage controlled oscillator
freq frequency na not applicable vhi very high frequency
FSN federal stock number NC naormally closed it very low freqguency
g gram {-} or neg negative w watt{s)
G giga (109 NO normally open ww wire wound
gd guard ns nangsecond xfmr transformer
Ge germanium opnl ampl  opsrational amplifier xstr transistor
GHz gigaherz p pico (10719 xtal crystal
gmy guarantead minimum value para paragraph xtlo crystal oscillator
gnd ground pch printed circuit board 0 ohmis}
H herry pF picofarad | micro (105}
hd haavy duty pn part number
7-2
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Federal Supply Codes for Manufaciurers

00213

Nytronics Comp. Group Inc.
Subsidiary of Nytronics Inc.
Formetly Sage Electronics
Rachester, New York

00327
Welwyn international, Inc.
Wastlake, Ohic

00656
Agrovox Corp.
Mew Bedlord, Massachuset!s

Q0886
Film Capacitors, Inc.
Passaic, New Jersey

00779
AMP Inc.
Harrisburg, Pennsylvania

01121
Allen-Bradley Go.
Milwaukee, Wisconsin

01281

TRW Electronic Comp.
Semiconductor Operations
Lawndale, California

01295

Texas Instruments, Inc.
Semiconductor Group
Dallas, Texas

01537

Motorola Communications &
Elgctromics Ing.

Franklin Park, Hlinois

01686
ROCL Electronics Inc.
Manchaster, Mew Hampshire

01730
Replaced by 73586

01584

Use 56289

Sprague Electric Co.
Dearborn Electranic Div,
Lockwood, Florida

02114
Ferroxcube Corp.
Saugerties, New York

02131

General Instrument Corp.
Harris ASW Div.
Westwood, Maine

02395
Rason Mfg. Co.
Brooklyn, New York

02533

Snelgrove, C.R. Co., Lid.
Don Mills, Ontario, Canada
M3B 1Mm2

OPR06

Fenwal Labs

Div. of Travenal Labs,
Morton Grove, lliingis

02660

Bunker Ramo Corp., Sonn Div.
Formerly Amphanol-Borg
Electric Corp.

Broadview, lllinois

027ed
Areo Capacitors, Inc.
Chatswaorth, California

Q3508

General Electric Co.
Semiconductar Products
Syracuse. Mew York

03614
Replaced by 71400

03651
Replaced by 44655

03797

Eldema Div.

Genisco Technology Corp.
Compton. California

03877
Transistron Electronic Corp.
Wakefield, Massachusetts

03588
«DOI1 Pyrofilm Corp.
Whnippany, New Jarsey

03911

Clairex Elgctronics Div,
Clairex Gorp.

Mt. Vernon, New York

03980
Muirhead Inc.
Mountainside, New Jersey

04008
Arrow Hart Inc.
Hartford, Connecticut

04062
Replaced by 72136

04202
Replaced by 81312

04217

Essex International Inc.
Wire & Cable Div.
Anaheim, California

04221

Aemco, Div, of
Midtex Inc.
Mankato, Minnesota

04222

AYX Ceramics Div.
AVX Corp.

My rile Beach, Florida

04423
Telonic tndustries
Laguna Beach, California

04645
Replaced by 75376

04713

Motorota Inc. Semiconductor
Products

Phoenix, Arizona

04948
Standard Wire & Cable
Los Angeles, California

05082
Replaced by 94988

05236
Jonathan Mfg. Co.
Fullerton, Califarnia

05245

Components Corp. now
Corcom, Inc.

Chigago, Nlinois

05277

Westinghouse Electric Corp.
Semiconductor Div.,
Youngwood, Pennsgylvania

05278
Replaced by 43543

05279

Southwest Machine &
Flastic Co.

Glendora, California

05357

Union Carbide Corp.
Materials Systems Div.
New York, New York

05571

Use 56289

Sprague Electric Go.
Pacific Oiv,

Los Angeles, California

05574
Viking Industries
Chatsworth, California

05704
Replaced by 16258

05820
Wakefisld Engineering Inc.
Wakeficld, Massachusstts

06001

General Electric Co.
Electronic Capacitor &
Battery Products Dept.
Columbia, South Carolina

06136
Raplaced by B3743

06383 -
Fanduit Corp.
Tinley Park, lllinois

06473

Bunker Ramo Corp,
Amphengl SAMS Div.
Chatsworth, California

0B555

Beede Electrical Instrument Go.

Penacook, New Hampshire

06729
Electron Corp.
Littletan, Colorado

06743
Clevite Corp.
Cleveland, Ohio

08751
Components, tnc. Semcor Div.
Phoenix, Arizona

06860
Gould Auvtomative Div,
City of Industry, California

0B961

Vernitron Corp., Piezo
Electric Div.

Farmerly Clevite Corp., Piezo
Electric Div.

Bedfard, Ohio

06980

Eimac Div.

Varian Associates
San Carlos, California

07047
The Ross Milton Co.
South Hampton, Pennsylvania

o715
Replaced by 14674

07138

Westinghouse Electric Corp.,
Electronic Tuba Div,
Horsehead, New York

07233

TRW Electronic Components
Cinch Graphic

City of Industry, California

07256

Silicon Transistor Corp.
Div. of BBF Group Inc.
Chelmsford, Massachusetts

07261
Aumet Corp.
Culver City, California

07263

Fairchild Semiconductor
Div. of Fairchild Camera
& Instrument Comp.
Mountain View, California

07344
Bircher Co., Inc,
Rochestar, New York

07597

Burndy Corp.
Tape/Cable Div.
Rochester, New York

Q7792
Lerma Engineering Corp.
Northampton, Massachusetts

07910

Teledyne Semiconductor
Formerly Continental Device
Hawthorne, California

07933

Use 49956

Raythean Co.
Semiconductor Div. HQ
Mountain View, California

08225
Industre Transistor Corp.
Long Island City, New York
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Federal Supply Codes for Manufacturers (cont

08261
Spectra Strip Corp.
Garden Grove, Califarnia

08530
Rsliance Mica Corp.
Brooklyn, New York

08806

General Electric Go.
Miniature Lamp Products Dept
Cleveiand, Ohio

08863
Nylomatic Corp.
Maorrisville, Pennsylvania

08O88

Jse 53085

Skottie Eleclronics tnc.
Archbald, Pennsylvania

09214

G.E. Co. Semi-Conductor
Praducts Dept.

Power Semi-Conductor
Products OPN Sec.
Auburn, New York

09353
C and K Components
Watertown, Massachusetts

09423
Scientific Components, Inc.
Santa Barbara, California

0oa22
Burndy Corp.
Norwalk, Conngcticut

09969
Drale Electronics Inc.
Yankton, $. Dakota

10059

Barker Engineering Corp.
Formerly Amerace, Amarace
ESNA Corp.

Kanilwarth, New Jersey

11236
CTS of Berne
Berne, Indiana

11237
CTS Keane Inc.
Paso Robles, California

11358

CBS Electronic Div.

Ceoiumbia Broadcasting System
Newburyport, Minnesota

11403
Bast Products Co.
Chicago, lllingis

11503
Keystons Celumbia Inc.
Warren, Michigan

11532
Taledyne Relays
Hawthorne, California

M7

General Instrument Corp.
Rectifier Division
Hicksvilie, New York

11726
Qualidyne Corp.
Santa Clara, California

12014
Chicago Rivet & Machine Co.
Bellwood, lllinois

12040
Mational Semiconductar Corp.
Danburry, Connecticut

12060
Diodes, Inc.
GChatsworth, California

12136
Philadelphia Handle Co.
Camden, New Jersey

12300

Potter-Brumfield Div.
AMF Canada LTD.
Guelph, Ontario, Canada

12323
Presin Co., Ing.
Shelton, Connecticut

12327

Freeway Corp. formerly

Freeway Washer & Stamping Co.
Cleveland, Ohio

12443

The Budg Co. Polychem Products
Flastic Products Div.

Bridgeport, Pennsylvania

12615
1.5, Terminals Inc.
Cincinnati, Ghio

12617
Hamlin Ine.
Lake Mills, Wiscaonsin

12697
Clarostat Mig. Co.
Dover, New Hampshire

12749
James Electronics
Chicago, llinois

12856
Micrometals
Sierra Madre, Caiifornia

12954
Dickson Electronics Corp.
Scottsdale, Arizona

12969
Unitrode Corp.
Watartown, Massachusatts

13103
Thermallgy Ca., Inc.
Dallas, Texas

13327
Solitron Devices Inc.
Tappan, New York

13611

Amphenol Cadre Div.
Bunker-Ramo Corp,
Los Gatos, California

13606

Use 56289

Sprague Electric Co.
Transistor Div.

Goncord, Mew Hampshire

13839
Replaced by 23732

14099
Semtech Corp.
Newbury Park, Galifornia

14140

Edison Electronic Div.

Mg Gray-Edison Co.
Manchester, New Hampshire

14183

Cal-R-In¢. formerly
California Resistor, Corp.
Santa Monica, California

14298

American Compaonents, Inc.
an Insilco Co.
Conshohocken, Pennsylvania

14655

Cornall-Dublier Electronics
Division of Federal Pacific
Elactric Co. Govt. Canirol Dept.
Mewark, New Jersey

14752
Electro Cube Inc.
San Gabriet, California

14869
Replaced by 86853

14936

General Instrument Corp.

Semi Conductor Products Group
Hicksville, New York

15638
Elec-Trol Inc.
Saugus, California

15801

Fenwal Electronics Inc,

Div. of Kidde Walter and Co., InG.
Framingham, Massachusetts

15818

Teledyne Semiconductors,
formerly Ameleo Semiconductor
Mountain View, California

15849

Litton Systems Inc. Useco Div.
farmerly Useco Inc.

Van Nuys, California

15808

International Business
Machines Corp.

Essex Junctian, Vermont

15909
Replaced by 14140

16258
Space-Lok Inc.
Burbank, California

16299

Corning Glass

Electronic Componegnts Div.
Raleigh, North Carolina

16332
Replaced by 28478

16473

Cambridge Scientific Ind.
Div. of Chemed Corporation
Cambridge, Maryland

16742

Faramount Plastics
Fabricators, Inc.
Downey, California

16758

Delco Electronics

Div. of General Motors Corp.
Kokomo, Indiana

17001
Replaced by 71458

17069
Circuit Structures Lab,
Burbank, California

17338
High Pressure Eng. Co., Inc.
Oklahoma City, Oklahoma

17545
Atlantic Semiconductars, Inc.
Asbury Park, Mew Jersay

17856
Siliconix, Inc.
Santa Clara, California

17870
Replaced by 14140

18178
Vactec Inc.
Maryland Heights, Missouri

18324
Signetics Corp.
Sunnyvale, California

18612

Vishay Resistor Products Civ.
Vishay intertechnaology Inc.
Malvern, Pennsylvania

18736
Voltronics Corp.
Hanover, New Jersey

18927

GTE Sylvania Inc.
Precision Material Group
Parts Division

Tituswville, Pennsylvania

19451
Perine Machinery & Supply Co.
Seattle, Washington

19701

Electro-Midland Corp.
Mepco-Electra Inc.
Mineral Wells, Texas

20584
Enochs Mfg. Inc.
Indianapolis, indiana
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Federal Supply Godes for Manufacturers {cont)

20891
Self-Organizing Systems, Inc.
Dallas, Texas

21604
Bucheye Stamping Co.
Columbus, Ohio

21845

Solitron Devices Inc.
Transistor Division
Riveria Beach, Florida

22767
ITT Semiconductors
Falo Alto, Califernia

23050
Product Comp. Corp.
Mount Vernon, New York

23732
Tracor inc.
Rockville, Maryland

23880
Stanford Applied Engrng.
Santa Clara, California

23936
Pamotor Div., Wm. J. Purdy Co.
Burlingame, Calfarnia

24248
Replaced by 94222

24355
Analog Devices Inc.
Norwood, Massachusetts

24855
General Radio
Concord, Massachusetts

247592
Lenox-Fugle Electronics inc.
South Flainfield. New Jersey

28088
Siemen Corp.
Izilen, New Jersey

25403

Amperex Electronic Corp.
Semiconductor &
Micro-Circuits Div.
Slatersville, Rhode |sland

27014
National Semiconductor Corp.
Santa Ciara, California

27264
Maolex Products
Downers Grove, [llinois

28113

Minnesota Mining & Mfg. Co.
Consumer Froducts Div.

St. Paul, Minnasota

28425

Sery-/-Link formerly
Bohannan Industries
Fort Worth, Texas

28478

Deltrol Controls Div.
Deltrol Corporation
Milwaukes, Wisconsin

28480

Hewlett Packard Co.
Corporate HQ

Pala Alto, California

28520
Heyman Mig. Co.
Kenilworth, New Jersay

29083
Monzanto, Co., Inc.
Santa Clara, California

29604
Stackpole Components Co.
Raleigh, Marth Carolina

30148
AB Enterprise Inc.
Ahoskie, North Carolina

30323
llinois Tocl Works, Inc.
Chicago, IHinois

3108
Optimax Ing,
Colmar, Pennsylvania

32539
Mura Corp.
Great Neck, New York

32767

Griffith Plastic Corp.
Burlingame, California
32879

Advanced Mechanical
Components
Morhridge, California

azear

Erie Technological Products, Inc.
Frequency Control Div.

Carliste, Pennsylvania

32997

Bourns Inc.

Trimpat Products Division
Riverside, California

33172

General Electric Co.
Froducts Dept.
Owensborg, Kentucky

34333
Silican General
Westminister, California

34335
Advanced Micro Devices
Sunnyvale, California

34802
Electromative tnc.
Kanilworth, New Jersey

3v842
P.R. Mallory & Co., Inc.
Indianapolis, Indiana

42498
MNational Radio
Melrose, Massachusetts

43543

Nytronics inc.
Transformer Co. Div.
Geneva, New York

44655
Ohmite Mfg. Co.
Skokie, lllinois

49671
RCA Corp.
Mew York, New York

49956
Raytheon Company
Lexington, Massachusetis

50088
Mostek Corp.
Carroliton, Texas

50579
Litronix Inc.
Cuperting, California

51605
Scientific Components Inc.
Linden, New Jersey

53021
Sangamo Electric Co.
Springfield, lllinois

54294
Cutler-Hammer Inc. formerly

Shallcross, A Cutter-Hammer Co.

Selma, Morth Carolina

55026

Simpson Electric Co.

Div. of Am. Gage and Mach. Co.
Elgin, lllingis

56289
Sprague Electric Co.
North Adams, Massachusetts

58474
Superior Electric Co.
Bristal, Connecticut

60399

Tarin Corp. formerly
Torrington Mfg. Co.
Tarrington, Connecticut

63743
Ward Leonard Electric Co., Inc.
Mount ¥ernon, New York

64834
West Mig. Co.
San Francisco, Caiifornia

65092
Weston Instruments Inc.
Mewark, Mew Jersey

66150

Winslow Tele-Tronics Inc.
Ealon Town, New Jersey
70485

Atlantic India Rubbsr Works
Chicago, lllinois

70563
Amperite Company
Union City, New Jersey

70903
Belden Corp.
Geneva, lllingis

71002
Birnback Radio Co., Inc.
“reeport, New York

71400

Bussmann Mig.

Div. of McGraw-Edison Co.
Saint Louis, Missour

71450
CTS Corp.
Elkhart, Indiana

71468
ITT Cannon Electric Inc.
Santa Ana, California

71482
Clare, C.F. & Co.
Chicago, lllingis

71590

Cantrelab Electronics
Div. of Globe Union inc.
Milwaukes, Wisconsin

Fari'r
Coto Coil Co., Inc,
Providence, Rhode Islang

71744
Chicago Miniature Lamp Works
Chicago, Diingis

71785
TRW Electronics Components

Cinch Connector Operations Driv.

Elk Grove Village
Chicago, Hlinois

F2005
Wiber B. Driver Co.
Newark, New Jersey

72092
Replaced by 06980

72136
Electro Motive Mfg. Co.
Williamarntic, Connacticut

72259
Nytranics Inc.
Pelham Manor, New Jersey

72619

Bialight Div.

Amperex Elactronic Corp.
Brooklyn, New York

T2653

G.C. Electronics

Div. of Hydrometals, Inc.
Brooklyn, New York

72665

Replaced by 90303
72794

Dzus Fastener Co., Ing.
West Islip, New York

72928

Gulton ind. Inc.
Gudeman Div.
Chicago, lllinois

www.valuetronics.com
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Federal Supply Codes for Manufacturers (cont}

72082
Erie Tech. Products Inc.
Eria, Pennsylvania

73138

Bechman Instrument inc,
Helipot Division
Fullerton, California

73283

Hughes Aircraft Co.
Electron Dynamics Div.
Torrance, California

73445
Amperex Elactronic GCorp.
Hicksville, New York

73559
Carling Electric Inc.
West Hartford, Connecticut

73586
Circle F Industries
Trenton, New Jersey

73734
Federal Screw Products, Inc.
Chicago, lllinois

73743
Fischer Special Mig. Co.
Cincinnati, Ohio

73899

JFD Elsctronics Co.
Components Corp.
Brooklyn, New York

73949
Guardian Electric Mfg. Co.
Chigago, Illinois

741949
Quan Nichols Co.
Chicago, llinois

FCvak
Radio Switch Corp.
Marlboro, New Jarsey

74276

Signalite Div.

Genaral Instrument Corgp.
Neptune, New Jarsey

74306
Piezo Crystal Co.
GCarlisle, Pennsylvania

74542
Hoyt Elect. instr. Works
Penacook, New Hampshire

74970
Johnson E.F., Co.
Waseca, Minnesota

76042

TAW Electronics Components
IRC Fixed Resistars
Philadelphia, Pennsylvania

75376
Kurz-Kasch Inc.
Dayton, Ohio

75378
CTS Knights Inc.
Sandwich, (llinois

75382
Kulka Electric Corp.
Mount Vernon, New York

75815
Littlefl:se Inc.
Des Plaines, HinQis

76854

Qak Industries [nc.
Switch Div.

Crystal Lake, lllinois

77342

AMF Inc.

Potter & Brumfield Div.
Princetan, Indiana

77638

General Instrurnent Corp.
Rectifier Division
Brooklyn, New York

77969
Rubbercraft Corp. of CA. LTO.
Torrance, California

78189

Shakeproof

Div. of lllingis Tool Works Inc.
Elgin, INincis

78277
Sigma Instruments, inc.
South Braintree, Massachusetts

78488
Stackpole Carbon Co.
Saint Marys, Pennsylvania

78553

Eaton Corp. Engineered
Fastener Div.
Tinnsrman Plant
Cleveland, Ohio

79136
Waldes Kohinoor Inc.
Long Island City, New York

79497
Western Rubber Company
Goshen, Indiana

79963
Zierick Mfg. Corp.
Mt. Kisko, New York

80031

Electre-Micland Corp.

Mepco Div,

A North American Philiips Co.
Narristown, New Jersey

80145

LFE Garp., Process Control Div.

formerly API Instrument Co.
Chesterland, Ohia

80183

Use 56289

Sprague Products

Morth Adams, Massachusetts

80294
Bourns Inc., Instrument Oriv,
Riverside, California

80583
Hammarlund Mfg. Co., Inc.
Red Bank, New Jersey

80640
Arnold Stevens, Ing.
South Bostan, Massachusetts

81073
Gravyhill, Inc.
La Grange, llincis

81312

Winchester Electronics

Div. of Litten Industries inc.
Qakville, Gonnecticut

81483
Therm-O-Disc {nG,
Mansfield, Ohio

81483
International Rectifier Corp.
Los Angetes, California

81590
Korry Mfg. Co.
Seattle, Washington

81741
Chicage Lock Co.
Chigago, lllinois

82305
Palmer Electronics Corp.
South Gate, California

82389
Switcheraft Inc.
Chicaga, llinois

82415

Morth American Phillips
Controls Corp.
Fraderick, Maryland

82872
Roanwall Corp,
Mew York, New York

82877
Rotron Inc.
Woodstock, New York

82879
ITT Aoyal Electric Div.
Pawtucket, Ahode Island

83003
Varo Inc.
Garland, Texas

83058

The Carr Go., United Can Div.
of TRW

Cambridge, Massachusetis

83298

Bendix Corp.

Electric Power Div.
Eatontown, New Jersey

83330
Herman H. Smith, Inc.
Brooklyn, New York

83478

Rubbercraft Corp.

of America, Inc.

Waest Haven, Connecticut

83504

Burroughs Corp.

Electronic Components Div,
Piainfield, New Jersay

43740

Union Carbids Corp.

Battery Products Div.

formerly Consumer Products v,
Mew York, New York

84171
Arco Electronics
Great Neck, New York

84411

TRW Electronic Components
TRW Capaciors

Ogallala, Nebraska

84613
Fuse Indicator Corp.
Rockville, Maryland

B4GB2

Essex International Inc.
Industrial Wire Div.
Peabody, Massachusetts

86577

Precision Metal Products
of Maiden Inc.

Stoneham, Massachusetts

86684

Radio Corp. of America
Electronic Components Div.
Harrison, New Jersey

86928
Seastrom Mfg. Co., Inc.
Glendale, California

87034

lluminated Products Inc.
Subsidiary of Oak Industries Inc.
Anahiem, California

868219

Gould inc.

Industrial Div.
Trenton, New Jersey

88245

Littan Systems Ing.
Useco Div,

Van Nuys, California

§8419

Cornell-Dubilier Elegtronic Div.
Federal Pacific Co.
Fugquay-Warian, North Carolina

86486
Plastic Wire & Cable
Jewitt City, Connecticut

88690
RAsplaced by 04217

89536
John Fluks Mfg. Co., Inc.
Seattle, Washington

89730
G.E. Co., Newark Larmp Works
Moewark, New Jarsay
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Federal Supply Codes for Manufacturers (cont)

90201

Mallory Capacitor Co.

Div. of P.R. Mallory Go., Inc.
indianapolls, {ndiana

80211

Use 56365
Square [ Co.
Chicago, Hliingis

90215
Best Stamp & Mfg. Co.
Kansas City, Missouri

90303

Mallory Battery Co.
Div. of Mallory Co., Inc.
Tarrytown, New York

91094

Essex Interpational Inc.
Suglex/IWF Div,
Newmarket, New Hampshire

91293
Johanson Mifg. Go.
Boonton, New Jersey

91407
Replaced by 58474

91502
Agsociated Machine
Santa Clara, California

91506
Augat Inc.
Attleboro, Massachusetts

91637
Dale Electronics Inc.
Columbus, Nebraska

91662
Elza Corp.
Willow Grove, Pennsylvania

91737

Use 71468

Gremar Mfg. Co., Inc.
ITT Cannon/Gremar
Santa Ana, California

91802
Inglustrial Devices, Inc.
Edgewater, New Jersey

91833
Keystone Electronics Corp.
MNew York, New York

91838
King's Elacironics Co., Ing.
Tuckahose, New York

91920

Honeywel} Inc.
Micro Switch Div.
Freeport, lliingis

31934

Milter Electric Co., Inc.
Div. of Aunet
Woonsocket, Rhode Island

52194
Alpha Wire Corp,
Elizabeth, New Jearsey

43332
Sylvania Electric Products

Samiconductor Products Div.,

Woburn, Massachusetts

4145
Replaced by 49356

94154

Use 94335

Wagner Electric Corp.
Tung-5Sa! Div.
Mewark, New Jersey

84222

Southco Inc. formerly
South Chester Corp.
Lester, Pennsylvania

95146

Aleco Electronic Froducts Inc.

Lawrence, Massachusetts

95263
Laecraft Mfg. Co.
Long Island City, New York

95264
Replaced by 98278

25275
Vitramon Inc.
Bridgeport, Connecticut

95303

ACA Corp.
Receiving Tube Div.
Cincinnati, Ohic

95348
Gorda's Corp.
Bloomfield, New Jarsey

95354
Methode Mig. Corp.
Rolling Meadaws, IHinois

95712

Bendix Corp.

Electrical Components Div.
Microwave Devices Plant
Franklin, indiana

55987
Wackasser Co, Inc.
Chicago, lllingis

56733
San Fernando Electric Mtg. Co.
San Fernando, California

96853
Gulten Industries Ing.
Measurement and Controls Div.

formerly Rustrak Instruments Ca.

Manchester, New Hampshire

96881
Thomson Industries, (nc.
Manhasset, New York

97540

Master Mobile Mounts, Div. of
wWhitehall Eiectronics Corp.
Ft. Meyers, Florida

97913

Industrial Electronic
Hardware Corp,
New York, Mew York

97945
Penwalt Corp.

55 White Industrial Products Div.

Piscataway, Mew Jersey

97966
Replaced by 11358

98094
Replaced by 49856

98159
Rubber-Teck, inc.
Gardena, California

98278

Malco A Microdot Co., Inc.
Connector & Cable Div,
Pasadana, California

o821
Sealactrc Corp.
Mamargneck, New Yark

96388

RAovyal Industries
Products Div.

San Diego, Catifornia

96743
Replaced by 12749

98925
Replaced by 14433

99120
Plastic Capacitars, Ing.
Chicago, lllincis

o217

Bell industries Elect,

Comp. Div.

farmerly Southern Elect. Div.
Surbank, California

G292
5TM
Qakland, Callfornia

98515

ITT Jennings Monrovia Plant

Div. of ITT Jennings formerly
Marshall Industries Capacitor Div.
Monrovia, California

99779

Use 29587

Bunker-Ramo Corp.
Barnes Div.

Landsdowne, Pennsylvania

99800

American Precisian Industries (nc.
Delevan Division

East Aurora, New York

99942

Centrelab Semiconducter
Centrelab Electronics Div. of
Globe-Unian Inc.

E! Mante, California

Toyo Electronics
(R-Chm Corp.)
Irvine, California

National Connedctor
Minneapolis, Minnezota

www.valuetronics.com
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U.S. SALES AREAS for all Fluke products

AL, Huntsvllle

John Fluke Mfg. Co., Inc.
3322 8. Memorial Parkway
Suite 96

Huntsville, AL 35801

{205} 881-6220

AZ, Tempe

John Fluke Mfg. Co., Inc.
2211 5. 48th Street

Suite 8

Tempe, AZ 85282

{602) 438-8314

Tucson
{602) 790-9881

CA, Irvine

P.O. Box 19676
irving, CA 82713
16969 Von Karman
Suite 100

irving, CA 92714
{714) BE3-8021

Los Angeles

John Fluke Mig. Co., Inc.
20002 South Bonita 5t
Carson, CA 90746

{213} 538-3900

San Diego

John Fluke Mig. Co., Inc.

4540 Kearny Villa Rd., Suite 115
San Diego, CA 92123

{619) 292-7656

Santa Clara

John Fluke Mfg. Co., Inc.
2300 Walsh Ave., Bldg. K
Santa Clara, CA 95051
(408) 727-0513

CO, Danver

John Fluke Mig. Co., Inc.
1980 South Quebec 5t. #4
Denver, CO 80231

{303} 7501222

CT, Harlferd

John Fluke Mfg. Co., Inc.
Glen Loghen East

41-C New London Turnpike
Glastonbury, CT 06033
{203} 659-3541

FL, Orlando
John Fluke Mfg. Co..inc.
840 N. Fern Creek Ave.
Orlando, FL 32803
(305) B9G-4B81

GA, Atlanta
John Fluke Mig. Co., Inc.
2700 Delk Rd., Suite 250
Marietta, GA 30067
{a04) 953-4747

IA, lowa City
(319) 354-2811

IL, Chicago
John Fluke Mig. Co., Inc.
3740 Industrial Ave.
Rolling Meadows, IL 60008
(312} 398-0850

IN, Indlanapolls
John Fluke Mig. Co., inc.
8777 Purdue Road
Suite 1M
Indianapclis, IN 45268
{317) 875-7870

K5, Kansas City
{913) 381-3800

LA, New Orleans
{504} 455-0814

MA, Butington
John Fluke Mfg. Co, Inc.
25 'B" Street
Burlington MA 01803
(617} 273-4674

MD, Baltimore
{301} 792-7060

Rockville

John Fluke Mig—Co., Inc.
5640 Fishers Lane
Rockville, MD 20852
{301} 770-1570

M|, Detrolt
John Fluke Mfg. Co., Inc.
33031 Schoolcraft
Livonia, Mi 48150
{313) 522-9140

MN, Bloomington
John Fiuke Mfg. Co., inc.
1801 E. 79th St., Suite 9
Bloomington, MN 55420
{612} 854-5526

MO, 5t. Louis
John Fluke Mig. Co., Inc.
2029 Woodland Parkway
Suite 105
St. Louis, MO 63141
{314) 993-3805

NC, Greensboro
John Fluke Mfg. Co., Inc,
1310 Beaman Place
Graenshoro, NC 27408
{919) 273-1918

NJ, Paramua
John Fiuke Mfg, Co., Inc.
£.0. Box 920
West 75 Century Road
Paramus, NJ 07652
(201) 262-9550

NM, Albuguerque
John Fluke Mfg. Co_, inc.
1108 Alvarado Drive NL.E,
Albuguergua, N 87110
{508) 881-3550

NY, Rochester
John Fluke Mfg. Co., Ing.
4515 Culver Road
Rochester, NY 14822
{716} 323-1400

OH, Cleveland
John Fluke Mig. Co., Inc.
7830 Freeway Circle
Middleburg Heights, OH 44130
{215) 234-4540

Columbus
{614) BB9-5715

Dayton

John Fluke Mig. Co., Inc.
4756 Fishburg Rd.
Dayton, OH 45424

{513) 233-2238

0K, Tulsa
{918) 749-0190

OR, Portland
John Fluke Mfg. Go., IncG.
2700 NW 1851k
Suite 2080
Portland, OR 97229
(503) 629-5928

PA, Philadelphia
John Fluke Mfg. Co., Inc.
1010 West Bth Ave., Suite H
King of Prussia, PA 19408
{215) 285-4040

Pittsburgh
{412) 261-5171

TX, Austin
{912) 459-3344

Dallas

John Fluke Mfg. Co,, Inc.
14400 Midway Road
Dallas, TX 75234

{214) 233-9990

Houston

John Fluke Mfg. Co., inc.
4240 Blue Bonnet Dr,
Stafford, TX 77477

{713} 491-5995

San Antonio

John Fluke Mfg. Go., Inc.
10417 Gulfdale

San Antonio, TX 78216
{512) 340-2621

UT, Salt Lake City
6914 So. 3000 East
Suite 206
Salt Lake City, UT 82021
{B01) 268-9331

WA, Seattle
John Fluke Mfg. Co., Inc.
5020 148th Ave. NLE.
Suite 110
Redmond, WA 98052
{206) 881-6966

Service Center Areas

CA, Burbank {213) 849-4641
CA, Santa Clara (408} 727-8121
CO, Denver (303} 750-1228

FL, Orlando (305) 896-2296

IL, Chicago {312} 398-5880
MA, Burlington (617} 273-4678
MD, Rockville (301} 7701576
NJ, Paramus (201} 262-8550
TX, Dallas (214) 233-D945

WA, Everetl (206) 356-5560

For more information on Fluke products or Sales Offices you may dial (800} 426-0361 toll-free in most of the U.5.A.
From Alaska, Hawali, or Washingion phone (206) 356-5400. From Canada and other countries phone (206) 356-5500.

FLUKE

®

John Fluke Mfg. Co., Inc., P.C. Box C9090, Everett, WA 98206
Fluke (Holland) B.V., P.O. Box 5053, 5004 EB, Tilburg, The Nethertands. Phone (013} 673973
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INTERNATIONAL SALES OFFICES

Argeniing ¢

Coasin 5.A,

Virrey dal Fino 4071 DEP E-1

1430 CAP FED

Buenos Aires, Argentina

Tel: {1) 552-5248, TLX: {380) 22284

Ausiralla »

Elmeasco Instrumeants Py, Ltd.
P.O. Box 30

Concord, N.SW, 2137

Australia

Tel: (2} 735-2888, TLX: (790} 25867

Elmeasco Instruments Ply, Lid,
21-23 Anthany Drive

Mt. Waverly, Victoria 3149
Australia

Tel: {3) 233-4044, TLX: (790} 36206

Elmeasco instruments Py, Lid,
Protessional Suites Bldg.

G.P.O. Box 2360

Erisbane 4001, Australia

Tal: {7} 369-2688, TLX: (790} 44062

Eimeasco Instruments Ply, Ltd.
G.P.O. Box 1240
Adelaide, South Australia 5001
Tel: (8) 271-1638

Eimeasco Instruments Py, Ltd.
P.O. Box 95

Gosnells, West Australia §110
Australia

Tel: (9} 398-2362

Austria m

Walter Rekirsch Elgktronische
Gerate GmbiH 8 Co.

Vertrieh KG

Obachgasse 28

1220 vienna, Austria

Tel: (222} 235555, TLX: {847) 134759

Bangladesh ¢

Matherland Corporation

24 Hatkhola Agad, Tikaluli
Dacca-3, Bangladesh

Tel: 257249, TLX: (950) 842022

Belglum

Fluke {Balgium} S.4./N.V.

6 Rue de Geneve

1140 Brussels, Belglum

Tel: {2) 2164090, TLX: (845} 26312

Bollvia »

Coasin Polivia SR.L.

Casilla 7295

La Paz. Baolivia

Tek (2) 40962, TLX: {336) 3233

Brazl »

Fiuke Brasi-Industria e

Comercio Lida.

Al Amazohas 422,

Alphaville, Baruer,

CEP 08400, Sac Paulg, Brazil

Tek (11) 421-5477, TLX: {391} 1135589

Fluke Brasil-Industria e

Comercio Lida.

Ay, Henrique Valadares, No, 23/4(H
Ria de Janeiro, Brazil

Tel: (21} 252-1297

Brunsi «

Rank O'Gonnot’s Berhad, Lid.
N¢. 8 Block D Sufri Complex
Mile 1 Jalan Tutong

Bandar Seri Begawan

Negara Brunei Darussalam
Tel: {2) 23109 or 23567

TLX: (799) BU2265 RANKOC

Coanada »

Alian Crawford Assac, Ltd,

6503 Northam Drive

Mississauga, Ontaric

L4V 1)2 Canada

Tel: {416} §78-1500, TLX: 086968763

Allan Crawford Assoc, Lid.

718 Cote da Ligsse

St. Laurent, Qusbec

H4T JE? Canada

Telk (514) 731-8564, TLX: 056824944

Allan Crawford Assoc,, Lid.

881 Lady Ellen Place

Ottawa, Ontario

K1Z 5L3 Canada

Tel: (612) 722-7682, TLX: 0533600

Allan Crawford Assoc., Lt

Suits 108

4180 Loughead Hwy.

Burnaby. British Columbia

VSC 6AB CGanada

Tal: (604} 294-1326, TLX: 0454247

Allan Crawford Assec.. Ltd.

1935 30th Avenue, N.E.

Calgary, Alberta

T2E 6Z5 Canada

Tel: {403) 230-1341, TLX: 03821186

Chile »

Inlronica Chile, Lida,

Manugl Montt 024-010

Casilla 16228

Santiago 8, Chile

Tel: (2) 44940, TLX: {332} 240301

China, Peopies Republic of «
Fluke International Corp.
P.O. Box CH080 M/S 206-A
Ewveratt, Wh BB206 U.SA,

Tel: (206) 356-5511

TLX: 185103 FLUKE UT

Colombla #

Sistemas E Instrumantacion, Lida.
Carrgra 13, No. 37-43, OF. 401

Ap. Aerog 29583

Bogola DE, Colombia

Tal: 232-4532, TLX: (396) 45787

Cyprus m

Chris Radiovision, Ltd,

F.O. Box 1589

Nicosia, Cyprus

Tal: (21) 86121, TLX: {B26) 2395

Cypsus, Norlhem

tJeok Buroieknik

2C & 20 Muftu Zlyai Streal

Latkosa, Northarn Cyprus

Mersin 10, Turkey

Tel: {741) 357-20-71777, TLX: (821) 57267

Czechoslovekia w

Amtest Associates, Ltd.

Clarence House

3 Clarence Stroet

Staines, Middiasex TW18 45Y
England

Tel: {784) 63555, TLX: {851) 928855

Danmark &

Tage Olsen A/S

Ballerup Byvej 222

2750 Ballerup

Drenmark

Tel; (2) 658111, TLX: (BS5} 35293

Ecuador &
Protece Coasin Cia., Lida.
F.O. Box 228-A
Ave. 12 de Octubre 2285
y Orellana
Quito, Ecuador
Tal: {2) 529684, TLX: {393) 2665

Proteco Coasin Gia., Lida,
P.O. Box 8732
Ave. Principal No. 204

¥ Cualle Segunda
Urbanizacion Miraflores
Guayaquil, Ecuadar
Tek: (4} 387519

Egypt and Sudan m

Electronic Enginesring Liaison Gffice
P.O. Box 2891 Horreya

11361 Heliopolis, Caira

Egypt

Tet: (2} 695705, TLX: (927} 23082

England »

Fiuke GB, Ltid.

Cotonial Way

Watford, Herts,

W02 4TT England .
Tel: (923) 40541, TLX: (851) 934583

Fili ¢

Awa Fiji

47 Forster Agad

Walu Bay

Suva, Fiji

Tel: 312079, TLX: {742) FJ2347

Finland m

Instrumentarium Electronics
P.O, Box 684

02631 Espoo 63

Finland

Tel {9) 5281, TLX: {857) 124426

France &

M.B. Electronigue 5.4,

RAue Fourney

P.O. Box 31

78530 BUGC, France

Telk: (3) 956-8131, TLX: (642} 695414

German Demacratic Republic B
Amiast Associates, Lid.

Clarence Housa

31 Clarence Stregt

Stainga, Middlesex TW15 45Y
England

Tel: (784} 63555, TLX: (851) 928855

Germany, Wesl &

Fluke {Deutschland) GmbH
Ciskar-Messter-Stragse 18

WG-8045 Ismaning/Munich

West Germany

Tel: (089} 96050, TLX: (841) 0522472
Rapilax. 49-849-9605166

Fluke {Deutschland) GmbiH
Viertriebsburo - Dusseldor
Meineckeslrasse 53

D-4000 Dusseldorf-30

West Germany

Tel: (0211) 450831, TLX: (B41) 08585576

Fluke {Deutschland) GmbH
Vertrigbsburo - Hamburg

Habichtharst 42

[~ 2000 Hamburg 61

West Germany

Tal: (40} 5518031, TLX: (841) 02174556

Gresce W

Hallenic Scientific Representations Lid.
11, Wrasslda Street

Athens 612, Graace

Tel: {13 7211140, TLX: {B63) 218330

Hong Kong »

Schmidt & Co {HK.}, Ltd

18th Floor, Great Eagle Centre
23 Harbour Read

Wanchai, Hong Kong

Tel: (5) 8330-222

TLX: (780) 74766 or (780} 76762

Hungary m

Amtest Associates, Ltd.

Clarence House

31 Clarance Street

Staines, Middlgsex TW15 43Y
England

Tel: (784) 63555, TLX: (851) 928855

India »

Hinditron Services Pyt Lid.

69/A L. Jagmohandas Marg

Bombay 400 006, India

Tel: 8121316, 8125344, TLX: {853) 112326

Hinditron Services Put., Ltd.

Bth Main Road

33/44A Raj Mahal Vilas Extension
Bangalore 550 080, India

Tel: 33139, TLX: (953} 0845741

Hinditron Services Pyt. Lid,
Shantiniketan, Office No, §
gth Flagr, 8 Camac Street
Caleutta 700 017, India

Tel, 434032, 447341

Hinditron Services Pvt. Lid.
204-5-6 Hamkonl Tower

88 Nehru Flace

New Dalhi, 110019, india

Tel: 640380, TLX: (353} 314890

Hinditran Services Pvt. Lid,
Brinath Complex, Sth Floor
1-1-58/1 1o 1-1-58/11

Sarojini Devi Road
Secunderabad 500 003, india
Ter: 821117, TLX: (953} M55575

Indonesia »

P.T. Dwi Tunggal Jaya Sakti

P.O. Box 4435

Jalan Fanglima Polim Raya #2%
Kebayoran Baru

Jakarta Selatan, Indonasia

Tel: (21} 716374, TLX: (796) 47308

Ireland ®»

Euro Instruments & Elecironics Lid,
Euro House

Swords Acad, Santry

Dubin &, Ireland

Tel: (1) 425666, TLX: (851) 31821

FLUKE

®

John Fluke Mig. Co., Inc. / PO Box C8090 / Everett, WA 98206 / (208} 356 5400
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Israel w

R.D.T. Elactronics Engineering Lid.
P.O. Box 42137

Tel Aviv 61430

Isragl

Tel: (3) 483211, TLX: {832} 32143

Italy w

Sistral S.p.A.

via Palizza da Valpedo 59

20092 Cinlsellc Balsamo

Milan, ltaly

Tel: (2} 181693, TLX: (842} 34643

Sislrel 5.p.A.

Via Giuseppe Armellini No. 32
00143 Rome. Italy

Tel: (6) 581-5551, TLX: (843} 680356

Sistral 5.p.A.

Yia Cintia

Parco §. Paplo 35
80126 Naples, |taly
Tel: (B1) 1679700

Japan =

John Fluke Mfg. Co., Inc.

Japan Branch

Sumitomo Higashi Shinbasghi Bidg,
1-1-11 Hamamatsucho

Minata-ku, Tokyo 105, Japan

Tel: (3) 434-0181, TLX: (781) 2424331

John Fluke Mfg. Co., Inc.
Japan Branch

S Katsushige Building
2-45 Kohraibashi
Higashi-ku, Osaka 541
Japan

Tal: {6} 229-0871

Koarea, Republic of #
Elactro-Science Korga Co.

201 Hyunjin Building

451-18 Bangbae-Cong Gangnam-ku
Seoul, Republic of Koraa

Tel: {2) 583-7703, TLX: (TB7) 25381

Kuwalt =

Al Bahar Intemational Group
P.0. Box 26672 Safat

Kuwait, Arabian Gulf

Tel: 848601, TLX: {359) 44822

Lebanon and Jordan &
Mabiak (Electronic Division)
P.Q. Box 11-3823

Beirul, Lebanon

Tel: 812523, TLX: {823) 22889

Malaysia «

Mazamt: Malaysia SND BHD

Lot 20, Jalan 225

P.O. Box 24

Petaling Jaya, Malaysia

Tel: (3) 743422, TLX: (784) MA3TTE4

Malia

Fatan Enterprisas

20, Msida Road

Gizira, Malta

Tel, 513283/40216, TLX: {238} 1837

Mexlco =

Electranica y Tecnologia

Avanzada S.A. de C V.

Patnucic Padilie 53 5° Piso

Centro Comercial

53100 Ciudad Satslite

Estado dg Mexico

Tel: {5) 3930002, TLX: (383} 172697

Mexicana de Electronica

Industrial, 5.4, (Mexel)

Blvd. Ptd. Adolte Lopez Mateos

Nos. 163 Col. Mixcoac

03910 Mexico

Tek: {S) 563-54-11, TLX: (383) 1771038

Nopal »

Associated Enterprisas
GPO Box 790, Pyaphal Tole
Kathmandu, Nepal

Tel: 12868

Nathadands w

Fluke {Nederland)} B.Y.
Gasthuigring 14

P.Q. Box 115

EQ(] AC Tilburg

The Netherlands

Tel: {13} 352455, TLX: (B44) 52683

New Zenland +

MeLean Information Tachnology, Ltd.
458 Khyber Pass Road, Mewmarket
P.0. Box 8464, Newmarket

Auckland 1, New Zgaland

Tal: () 501-B01. TLX: (791) NZ21570

Mclean Information Technology, Ltd.
P£.0. Box 486

Wellington, New Zealand

Tel: (4} B51-450 or Bdd-424

Nerway ®

Morgenstierne & Co A/S
Konghasllgate 3

P.O. Box 6688 - Rodelokka

QOslo 5, Norway

Tel: {2y 356110, TLX: (B56) 71719

Oman ®

CHI Telecommumigations
P.O. Box 889

Muscat

Sultanate ot Oman

Tel: 703882, TLX: (926) 3168

Pakistan =

Internalional Operations {PAK). Lid.
505 Muhammadi House

I.I. Chundrigar Road

P.O, Box 5323, Karachi, Pakislan
Tel: (21} 221127, TLX: (952) 24494

Peru &

Importacionas y Representaciones
Elactronicas S.A,

Avda, Franklin . Roosevalt 105
Lima 1, Peru

Tel: {14) 28-8650, TLX: (394} 25663

Phllippines, Republic of «

Spark Radio & Electronics, Inc.

452 Shaw Boulevard

Mandaluyong, Metro Maniia

Republic of Philippines

Tel: {25 775182, TLX: (722 or 732) 27901

Poland &

Amtest Associates, Lid,

Clarence House

31 Clarsnge Street

Slaines, Middlesex TW18 45Y
England

Tel: {784) 83555, TLX: (851} 928855

Porlugal ®

Decada Espectral

Equipamenias de Electronica

Av. Bombeiros Voluntarios

Lote 1028, Miraflores/Alges

1495 Lisbon, Portugal

Tel: {1) 2103420, TLX: (832) 15515

www.valuetronics.com

Gatar m

Technology Qrganization
P.0. Box 5549

Doha, Qatar

Tel: 321431, TLX: {957) 4581

Rumanla &

Amtest Associates, Lid.

Clarence House

31 Clarence Strest

Staines, Middlesex TW1B 45Y
England

Tel: (784} 62555, TLX: (851) 928055
Saudi Arabla B

Electronic Equipment Marketing Co.
P.C. Box 3750

Riyadh, Saudi Arabia

Tal; (1) 477-1650, TLX: {328) 201120

Singapore, Rapublic of #

Rank O'Connor's Singapore (PTE) Lid

O'Conngr House

98 Fasir Panjang Road
Singapore 0511

Repubtic of Singapore

Tel 637344, TLX: (7B6) RS21023

Soulh Africa »

Fluke 5.4. {Piy} Ltd.

wynberg Park

777 Andries Street

Wynberg, South Africa

Tel: {(11) 786-3170, TLX: (960} 424328

Spain m

ESSA

Equipos y Sistemas S.A
C/Apolonio Morales, 13-B

Kadrid 16, Spamn

Tel: (1) 458-0450. TLX: {831) 42856

Sni Lanka &

Computerlink Data Systems, Lid.
294 Unign Flace

Colombo, 2, Sri Lanka

Tal: (1] 286412, TLX: [954) 21321

Swaden B

Telginstrument AB
Malteshoimsvagen 138

P.O. Box 4490

162 04 Vallingby 4

Swaden

Tel (8) 38037). TLX: (B54) 15770

Swiizerland

Traco Elactronic AG
Jenatschstrasse 1

8042 Zurich

Switzerland

Tel: {1) 201-0711, TLX: {845} 815570

Sytia m

Mabek {Electronic Division)
F.O. Box 4238

Damascus, Syria

Taiwan &

Senmidi Electronics Corp,

&th Floor Cathay Min-Sheng
Commercial Buitding,

344 Min-Sheng East Road

Taipen 104, Taiwan

Tel: (2) S01-3468, TLX: {785) 10548

Thalland =

Measuretronix Lid.

2102/63 Ramkamhaeng Road
Bangkok 10240

Thailand

Tel: (2} 378-2516, TLX: {788) 81143

Tunlsia w

Salep S.AAL.

&, Rue de Sparte

Tunis - 1000 RP

Tunisia

Tel: {1} 248093, TLX: {934) 13030
Turkey ®

Erkman Elekironik Aletler
Tigarat Anonim Sirketi

Necatiby Cad 92/3

Karakoy, |stanbul, Turkey

Tel. (11) 4415461, TLX: (821) 24399

Unlted Arab Emirates »
Al-Sanani Cen. Trad. Est,
P.Q. Box 7187
Abu-Crhabi, U.AE.

Ted: (2) 821370 or 821371
TLXG (958) 23968

Haris Al-Afaq, Lid.

P.C. Box 545

Sharjah. UAE.

Tal; () 359120, TLX: (958} 68540

Uruguay #

Coagin Uruguaya S.A,

Libertad 2528

Casilla de Correo 1400
Mantevideo, Uruguay

Tel; (2) 788015, TLX: {398) G445

USSR =

Amtest Associates, Lid,

Clarance House

31 Clarence Strest

Staings, Middlesex TW18 45Y
England

Tei: (784) 62555, TLX: (851) 928855

Venezuela &

Coasin C.A,

Calle 9 Con Calle 4, Edif Edinurbi
Apartado de Correos NR-70.136
Los Ruices

Caracas 1070-A, Venezuela
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Section 8

Schematic Diagrams
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Figure 8-2. A3 Switch PCB Assembly
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Figure 8-4. A6 Attenuator PCB Assembly
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Figure 8-7. A9 Oscillator Control PCB Assembly (cont)
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Figure 8-7. A9 Oscillator Control PCB Assembly (cont)
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Figure 8-7. A9 Oscillator Control PCB Assembly {cont)
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Figure 8-8. A10 Oscillator PCB Assembly (cont)
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Figure 8-8. A10 Oscillator PCB Assembly (cont)
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Figure 8-9. A11 Remote Control Unit PCB Assembly
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Figure 8-9. A11 Remote Control Unit PCB Assembly (cont)
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Figure 8-12. A14 IEEE Interface (I/F) PCB Assembly (cont)
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