NOTE

This manual documents the Model 752A and its assemblies at the revision levels shown in Appendix
7A. If your instrument contains assemblies with ditferent revision letters, it will be necessary for you
to either update or backdate this manual. Refer to the suppiemental change/errata sheet for newer
assemblies, or to the backdating sheet in Appendix 7A for older assembilies.
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LIMITED WARRANTY & LIMITATION OF LIABILITY

Each Fluke product is warranted to be free from defects in material and workmanship under normal use and service.
The warranty period is one year and begins on the date of shipment. Parts, product repairs and services are warranted
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Fluke authorized resellers shall extend this warranty on new and unused products to end-user customers only but have
no authority to extend a greater or different warranty on behalf of Fluke. Warranty support is available if product is
purchased through a Fluke authorized sales outlet or Buyer has paid the applicable international price. Fluke reserves
the right to invoice Buyer for importation costs of repair/replacement parts when product purchased in one country is
submitted for repair in another country.

Fluke's warranty obligation is limited, at Fluke's option, to refund of the purchase price, free of charge repair, or
replacement of a defective product which is returned to a Fluke authorized service center within the warranty period.

To obtain warranty service, contact your nearest Fluke authorized service center or send the product, with a description
of the difficulty, postage and insurance prepaid (FOB Destination), to the nearest Fluke authorized service center.
Fluke assumes no risk for damage in transit. Following warranty repair, the product will be returned to Buyer,
transportation prepaid (FOB Destination). If Fluke determines that the failure was caused by misuse, alteration,
accident or abnormal condition of operation or handling, Fluke will provide an estimate of repair costs and obtain
authorization before commencing the work. Following repair, the product will be returned to the Buyer transportation
prepaid and the Buyer will be billed for the repair and return transportation charges (FOB Shipping Point).

THIS WARRANTY IS BUYER'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. FLUKE SHALL NOT BE LIABLE
FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES, INCLUDING
LOSS OF DATA, WHETHER ARISING FROM BREACH OF WARRANTY OR BASED ON CONTRACT, TORT,
RELIANCE OR ANY OTHER THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or exclusion or limitation of
incidental or consequential damages, the limitations and exclusions of this warranty may not apply to every buyer. If
any provision of this Warranty is held invalid or unenforceable by a court of competent jurisdiction, such holding will
not affect the validity or enforceability of any other provision.

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O.Box 1186
Everett WA 5602 B.D. Eindhoven
98206-9090 The Netherlands
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Section 1

Introduction and Specifications

1-1. INTRODUCTION

1-2. The John Fluke Model 752A is a self-calibrating,
precision dc voltage divider with two ranges of division:
10:1 and 100:1. In addition to the two divider ranges, the
752A incorporates switching modes used in the cardinal
point calibration of dc voltage calibrators. The points
provided on the 752A are 0.1V, 1V, 10V, 100V, and
1000V. When the 752A is combined with a dc voltage
calibrator, a 10V reference standard, and a null detector,
the 752A switches the equipment to standardize the dc
voltage calibrator without having to physically change
the leads.

1-3. The 752A is self-calibrated before each use. This
procedure requires a stable source and a null detector.
The 752A is a ratio device only, and does not have to be
included in a calibration cycle that is traceable to an
external standard.

14. The front panel MODE switch selects between self-
calibration and normal operation. In the Self-Calibration
mode, the voltage divider resistors are compared usingan
external null detector to an internal, self-calibrating bridge
to precisely set their overall value, and hence, the division
ration of the 752A. The three push-to-turn CALIBRATE
controls adjust the 10:1 divider, 100:1 divider, and the
self-calibration bridge. The CALIBRATE switch selects
the divider to be calibrated and interchanges the two
resistors in the self-calibration bridge to check that they
are of equal value. If not, the BALANCE control adjusts
one of these resistors by a small amount to make both self-
calibration bridge resistors equal in value.

1-5. In normal operation, the MODE switch settings
correspond to the cardinal calibration points of a dc

voltage calibration system. The MODE switch now
interconnects the external equipment in one of three ways
(refer to Figure 2-3):

1. The voltage divider of the 752A is connected
between the reference standard and the null
detector as shown in Figures 2-3a and 2-3b.

2. The voltage divider is out of the circuit and the
reference standard is compared directly with the
UUT (unit under test) as shown in Figure 2-3c.

3. The voltage divider is connected between the
UUT and the null detector as shown in Figures 2-3d
and 2-3e.

1-6. The OUTPUT terminals are always connected to
the output of the Voltage Divider. The OUTPUT
terminals are used when the 752A is used as a stand-alone
voltage divider.

1-7. SPECIFICATIONS AND ACCESSORIES

1-8. The accessories available for the 752A are listed in
Table 1-1 and described in more detail in Section 6 of this
manual. The specifications for the 752A are listed in
Table 1-2.

Table 1-1. Accessories

MODEL
PTION
NUMBER DESCRI
MO00-800-523 Dual Mounting Fastener
MO07-203-603 Half Width Rack Mount Kit
M07-200-601 Full Width Rack Mount Kit
5440A-7002 Low Thermal EMF Cable Assembly

1-1
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Table 1-2. 752A Specifications

POWER COEFFICIENT EFFECT ON
RATIO***

COMPLIANCE WITH EXTERNAL

ALTITUDE

TEMPERATURE AND HUMIDITY

10:1Ratio ............ccooiiiine.t.
100:1Ratlo ............c.ciiiiins
DIMENSIONS (HxWxD) ..............

WEIGHT ... ... ..ol

STANDARDS ..................oo.le.

OPERATING TEMPERATURE ........

Non-operating .....................
Operating .................. ...t

RATIORANGES ........cccocvrevninnnnnn, 10:1, 100:1
RATIO ACCURACY" ....... eireeaiaeans 18°C to 28°C
Range Input Accuracy
9 Voltage Of Output
10:1 100V 0.2 ppm
100:1 1000V 0.5 ppm
INPUT RESISTANCE .
100:1 Divider
DIVIDER ...cvivrniniiiiecieinnnnnnn. 4 Megohms
DRIVENGUARD ....covviiiiannnnnns 4 Megohms
TOTAL trieri i iiiiecereerenannannns 2 Megohms 1%
10:1Divider ........ccociiiiiiiiiinnnn 380 kilohms +1%
MAXIMUM INPUT VOLTAGE
10:1Ratlo ........cccoiiiiiiiinnnn. 200V maximum**
100:1Ratio ..........cccoiiiiiiiiannn 1100V maximum

.... <0.05 ppm of input @ 100V
.... <0.3 ppm of input @ 1000V

... 19.1ecm x 22.1 cm x 60.3 cm

(7.5 in x 8.5 in x 23.7 in) (See Figure 1-1)

.... 8.4 kg (18 Ibs 8 02)

.... ANSI C39.5 Draft #8

IEC 348 2nd edition, 1978

CSA Bulletin 556B, 17 Sept. 1973
VDE 0411-1873

UL 1244

.... 0°C to 40°C

.... 0-12,200 meters (40,000 feet)
.... 0-3,050 meters (10,000 feet)

Condition

% Relative Humidi
Temperature (°C) 0 ve Humidity

Non-operating

Operating

(Non-condensing)
-40 to +75 Not Controlled
0 to 50 95 +5%
0to 30 80 £5%
30 to 40 75 +£5%
40 to 50 45 +5%




Table 1-2. 752A Specifications (cont)

752A

VIBRATION ..ol Per MIL 28800C Class 5

*Ratio accuracy specification applies for eight (8) hours following self-calibration, provided that the
instrument is operated at a constant temperature equal to the calibration temperature +1°C and provided that
the instrument was allowed to stabilize for a period of not less than four (4) hours prior to self-calibration in a

thermally stable environment.
**This specification applies to the safety of the 752A only. The maximum voltage for best accuracy is 100V.

“**This is included in the 100:1 Ratio Accuracy specification.

}¢——22.1cm (8.5in)—» —— 60.3cm (23.7in) —
€ =
~
g
€ &
© O
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FRONT VIEW SIDE VIEW

Figure 1-1. Model 752A External Dimensions
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@ static awareness

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

le
]
/

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

1. Knowing that there is a problem.

2. Leaning the guidelines for handling them.

3. Using the procedures, packaging, and
bench techniques that are recommended.

The following practices should be followed to minimize damage to S.S. (static sensitive) devices.

1. MINIMIZE HANDLING

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

3. DISCHARGE PERSONAL STATIC BEFORE
HANDLING DEVICES. USE A HIGH RESIS-
TANCE GROUNDING WRIST STRAP.

4. HANDLE S.S. DEVICES BY THE BODY.



—r

=
&

/

5. USE STATIC SHIELDING CONTAINERS FOR
HANDLING AND TRANSPORT.

6. DO NOT SLIDE S.S. 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

8.

\

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 HELPS
PROTECT INSTALLED S.S. DEVICES.

y

9.

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

10. ONLY ANTI-STATIC TYPE SOLDER-

SUCKERS SHOULD BE USED.

11. ONLY GROUNDED-TIP SOLDERING

IRONS SHOULD BE USED.

7/93



2-1. INTRODUCTION

2-2. The information in this section describes the
installation and operation of the Model 752A. It is
recommended that the contents of this section be read and
understood before any attempt is made to operate the
instrument. Should any difficulties arise during
operation, contact your nearest John Fluke Sales
Representative, or the factory. Our mailing address is:
John Fluke Mfg. Co., Inc.; P.O. Box C9090; Everett, WA
98206 (206) 347-6100.

2-3. SHIPPING INFORMATION

2-4. The 752A is shipped in a foam-packed container.
Upon receipt of the instrument, a thorough inspection
should be made to reveal any possible shipping damage.
Special instructions for inspection and claims are
included on the shipping carton. If reshipment of the
instrument is necessary, the original container or
equivalent should be used.

2-5. INSTALLATION

2-6. The 752A may be operated free standing or rack
mounted. A rack mount accessory for the 752A is
described in Section 6.

2-7. INPUT LINE POWER
2-8. The 752A is a passive device requiring no external
line power. ‘

2-9. FRONT AND REAR PANEL FEATURES

2-10. The front panel features are shown in Figure 2-1.
The various controls and connections are listed and
explained in Table 2-1. The only connection on the rear
panel is a chassis ground connection.

2-11. OPERATING NOTES
2-12. Introduction
2-13. This section describes the use of the guard and

752A

Section 2
Operation

ground terminals on the 752A. The Self-Calibration
Procedure for the 752A is described at the end of the
Operating Notes.

2-14. Guard/Ground Terminals

2-15. Ordinarily, the GUARD and GROUND
terminals are strapped together. They may be unstrapped
when it is desirable to reference the internal guard circuit
to a different potential than ground.

WARNING

LETHAL VOLTAGES MAY BE PRESENT
WHEN OPERATING THE 752A WITH THE
GUARD AND CHASSIS GROUND CON-
NECTIONS SEPARATED.

CAUTION

A MAXIMUM POTENTIAL DIFFERNECE OF
60v RMS MAY APPEAR BETWEEN THE
GUARD AND CHASSIS GROUND TERM-
INALS. IF THIS LIMITATION IS EXCEEDED,
DAMAGE TO THE INSTRUMENT MAY
RESULT.

2-16. Separating the GUARD and GROUND
terminals may be necessary to minimize the effect of
circulating currents in the ground system of a calibration
setup. The GUARD terminals may also be referenced to a
different potential than GROUND to minimize "the
effects of electrical leakage on the characteristics of the
752A’s voltage divider.

2-1
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Figure 2-1. Front Panel Controls and Connectors

Table 2-1. 752A Front Panel Controls \and Connectors

ITEM NO. FEATURE NAME DESCRIPTION
1 10:1 calibration potentiometer - Calibrates 10:1 divider.
2 BALANCE calibration potentiometer Calibrates internal calibration bridge.
3 100:1 calibration potentiometer Calibrates 100:1 divider.
4 CALIBRATE switch Selects normal operation or divider to be calibrated.
5 MODE switch Selects divider ratio or Cal mode.
6 GUARD terminal Guard circuit connection.
7 GROUND terminal Chassis ground connection.
8 OUTPUT terminals Voltage Divider output.
9 REFERENCE STANDARD terminals Input from reference standard voltage source.
10 NULL DETECTOR terminals Output to null detector.
11 INPUT terminals Instrument input.
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Table 2-2. Equipment Required For Self-Calibration

NAME REQUIRED SPECIFICATIONS TYPE
Voltage Source 20V, 10 mA Fluke 5440A
Null Detector 1 uV full scale sensitivity Fluke 845 Null Detector
10 MQ input resistance

NOTE

detector for both self-calibration and operation.

The leakage resistance to the case of the Null Detector should be greater than 10 x 102Q). Use the same null

2-17. Selt-Calibration Procedure

2-18. Complete the following procedure to self-
calibrate the 752A. The test equipment required is shown
in Table 2-2. Equivalent test equipment may be
substituted providing it meets the minimum specification
given in Table 2-2. Connect the equipment as shown in
Figure 2-2.

CAUTION

TO INSURE OPERATION WITHIN THE
SPECIFICATIONS LISTED IN SECTION 1,
DO NOT ADJUST THE 10:1 OR 100:1
CALIBRATE CONTROLS AT ANY TIME
OTHER THAN AS A PART OF THE SELF-
CALIBRATION PROCEDURE. THESE
CONTROLS ARE PART OF THE DIVIDER
CIRCUIT REGARDLESS OF THE POSITION
OF THE MODE SWITCH.

CAUTION

TO AVOID CRACKING THE PLASTIC
BINDING POST INSULATOR, TIGHTEN
ONLY WITH FINGER PRESSURE. DO NOT
USE TOOLS.

1. Allow the 752A to thermally stabilize for at
least 4 hours in a thermally stable environment
(£1°C).

2. Adjust the Voltage Source for 20V output.
Leave the output de-energized at this time.

3. Connect the 752A as shown in Figure 2-2.

4. Setthe MODE switch to the 752 CAL position.

5. Set the CALIBRATE switch to the 10:1+
position.

6. Energize the Voltage source.

7. Set the Null Detector to the most sensitive
range that allows an onscale reading.

8. Note the reading on the Null Detector.

9. Set the CALIRATE switch to the 10:1-
position.

10. Note the Null Detector reading. If there is a
difference between the reading in the ‘+’ and ‘-’
switch positions, adjust the BALANCE
potentiometer such that the Null Detector readings
are the same in both the ‘+’ and ‘-’ switch positions.

11. If the Null Detector reading after step 10 is not
zero, adjust the 10:1 potentiometer for a null on the
Null Detector.

12. Repeatsteps 7-11 until the Null Detector hasa
null reading equal to 0 = 0.5 V. If it is not possible
to achieve equal Null Detector readings, or if the
Null Detector reading exceeds the stated limis,
perform the Long Term Drift correction proced .ce
on the self-calibrate bridge as described in Section 4
of this manual.

13. Set the Null Detector to the | mV range.

14. Set the CALIBRATE switch on the 752A to
the 100:1+ position.

15. Set the Null Detector to the most sensitive
scale allowing an onscale reading.

16. Note the reading on the Null Detector.

17.  If the Null Detector reading after step 16 is not
zero, adjust the 100:1 potentiometer so that the Null
Detector indicates a null reading of 0 £ 1 uV.

18. Repeat steps 13-18 until the Null Detector has
a null reading equal to 0 £ | uV.

2-3
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Figure 2-2. Self-Calibration Setup

19. Set the CALIBRATE switch to the 100:1-
position and verify the null. If the difference
between the 100:1+ and 100:1- switch settings is
greater than 0.5 pV, repeat the self-calibration
procedure beginning with step 5.

20. If the Null Detector reading exceeds the 0 = 1
uV limits, perform the Long Term Drift Correction
procedure described in Section 4 of this manual.
Note the value of the Null Detector reading before
proceeding to the Drift Correction procedure.

21. Set the Null Detector to the 10V range.
22. De-energize the Voltage Source.

23. Set the 752A CALIBRATE switch to the
OPERATE position.

24. Set the 752A MODE switch to the desired
position.

25. 'fhe 752A is now ready for use.

2-19. OPERATION

2-20. Introduction

2-21. Thefollowing paragraphs descibe operation of the
752A in a dc voltage calibration system and as a stand-
along divider. Figure 2-3 shows the various test
configurations possible using the internal switching of the
752A. Perform the Self-Calibration Procedure described
earlier in this section before using the 752A.

2-4

NOTE

To insure performance to the specifications
listed in section 1, the 752 A must be calibrated
and operated in an environment whose temp-
erature change isless than £1° C from the time
of self-calibration to use.

NOTE
To minimize noise effects the null detector
terminals are reversed in the 0.1V and the 1V
configurations; i.e., an input which is low will
cause a positive null detector reading.

2-22. Calibration System Operation

2-23. When the 752A is used as part of a calibration
system (Figure 2-4), the Unit Under Test (UUT) is
connected to the INPUT terminals, the Null Detector to
the NULL DETECTOR terminals, and the Reference
Standard to the REFERENCE STANDARD terminals.
After self-calibration, set the CALIBRATE switch to
OPERATE. The MODE switch then determines the
interconnection of the precision divider portion of the
752A, Null Detector, UUT and Reference Standard.

2-24. Stand-Alone Operation

2-25. If the 752A is to be used for stand-along
operation, the input should be connected to the INPUT
terminals and the output should come form the OUTPUT
terminals. After self-calibration, set the 752A MODE
switch to either the 10:1 or 100:1 positions. Set the
CALIBRATE switch to OPERATE. Figure 2-5 shows
the 752A used in a typical stand-alone configuration.
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Figure 2-3. Mode Switch Configurations Block Diagram
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Figure 2-4. Calibration System Operation
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NOTE: Set 752A mode switch to “100V, 100:1” position

Figure 2-5. Stand-Alone Operation
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3-1. INTRODUCTION

3-2. The information in this section describes the theory
of operaton for the 752A. The discussion is supported by
a block diagram and simplified schematics in this section
and the detailed schematics found in Section 8.

3-3. OVERALL FUNCTIONAL DESCRIPTION
3-4. Refer to Figure 3-1. The 752A is a precision, self-
calibrating, 10:1 and 100:1 voltage divider. The 752A has
three modes of operation: part of a calibration system,
stand-alone 10:1 or 100:1 voltage divider, and Self-
Calibration. Dual guard circuits (one driven, one passive)
minimize the effects of leakage on the performance of the
instrument.

752A

Section 3
Theory of Operation

3-5. - The effects of short-and long-term drift on the
resistors in the 752A is compensated in two ways. Short-
term drift is minimized by the Self-Calibration procedure.
Long-term drift is corrected by internal strapping on the
internal printed circuit assembly. Both dividers and
calibration reSistors have individual drift compensation
networks. The Drift Correction procedure is described in
Section 4.

3-6. System Operation

3-7. In this mode, the 752A is used with an external dc
reference standard and null detector for the cardinal point
calibration of dc voltage calibrators. As shown in Figure
3-2, the MODE switch determines connections to and

MODE

INPUT SWITCH

A| DIVIDER

REFERENCE
STANDARD

GUARD

|
—-’—’
_—[—-’
NULL 4—{— A
DETECTOR 4_[.__ (‘_
L,
—

. SELF-CAL
BRIDGE

OUTPUT

Figure 3-1. 752A Block Diagram
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DIVIDER

uuT [

—

I

MODE

L e
SWITCH

NULL

DETECTOR
-

GUARD
VOLTAGE |
DIVIDER

DRIVEN & ]

-

REFERENCE
STANDARD

100:1 CALIBRATE

——

GUARD —+

GROUND l

10:1 CALIBRATE

OUTPUT

Figure 3-2. System Operation Block Diagram

from the 100:1 and 10:1 dividers, the UUT, dc reference
standard, and null detector. This simplifies test
procedures by eliminating lead switching for various
equipment configurations.

3-8. Stand-Alone Operation

3-9. The 752A may also be used as a stand-alone 10:1
and 100:1 self-calibrating, precision voltage divider
(Figure 3-3). The MODE switch connects the INPUT
terminals to the 100:1 or 10:1 divider input. The divider
output is available at the OUTPUT terminals.

3-10. VOLTAGE DIVIDER CIRCUIT

3-11. The 752A design is based on the concept of a
resistive voltage divider. In Figure 3-4, 9R is the input or
series resistor, and R is the output or shunt resistor.

3-12. The output resistor is 40 k). The input resistoris 9
times the output resistor, or 360 k(). (Figure 3-4). In the
752A, the input resistor is a group of three resistors, each
with a nominal value of 3R, or 120 kQ. The input
resistance of the 10:1 divider is 400 k(.

3-2

3-13. In the 100:1 divider, the input resistor is 99R or
3.96 M and the output resistor is 40 k) (Figure 3-5). The
input resistance is 2 MQohms rather than 4 MQ ohms due
to the driven guard circuit.

3-14. MODE SWITCH

3-15. The MODE switch determines the various
internal and external connections for the precision
divider, external reference standard, null detector, and
the UUT in self-calibrate and operate modes. This is
shown in Figure 2-3.

3-16. SELF-CALIBRATION CIRCUIT

3-17. The self-calibration circuit used in the 752A usesa
technique based on the Wheatstone bridge to accurately
and precisely set the ratios of the internal divider resistors.
The switching necessary to perform self-calibration is
supplied by the MODE switch.

3-18. The input resistor of each of the two voltage
dividers is divided into three groups of values 3R or 30R.
As shown in Figure 3-6, the CALIBRATE switch



connects the resistors in each group in series (OPERATE
mode) or in parallel (CALIBRATE mode). In the
CALIBRATE mode, the input resistors have a value of R
or 10R allowing their values to be compared using a
resistance bridge and an external null detector.

3-19. The Calibration Bridge is composed of two
resistors of nominally equal value (120 k). The polarity
reversing positions of the CALIBRATE switch allow

752A

these two resistors to be electrically interchanged in their
positions in the calibration bridge. Any valuz difference
between the two calibration bridge resistors s::ows up on
a null detector as a difference in the read:=; when the

polarity switch is changed form ‘+’ to*-".

3-20. The BALANCE control allows the user to zero the
difference between the calibration bridge resistor values.
Note that the degree of balance between the calibrate and

DIVIDER
INPUT —
— T T
ODE >
uuT Prm—— M | 2
SWITCH <
DRIVEN
GUARD
; DIVIDER | :
100:1 CALIBRATE
a1 10:1 CALIBRATE
GUARD +
GROUND
OUTPUT
—
Figure 3-3. Stand-Alone Operation
9R 99R
360K 3.96M
Hi Hi H| @——AA—t———ue@ H|
R = 40K
INPUT
10 100
LO @ e LO LO0e ®LO
- Rout _ _R -1 K = Rour - R = 1

Rout + Rin 9R+R 10 Routr + Rin 99R+R 100

Figure 3-4. 10:1 Voltage Divider

Figure 3-5. 100:1 Voltage Divider
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unknown sides of the bridge does not degrade the ability
to accurately match the two resistors in the calibration

bridge in value.

3-21. The calibrate side of this bridge is adjusted such
that both resistors are equal in value as described above.
The bridge is then balanced by adjusting one of the 3R
resistors in the 10:1 divider input resistor group for a null
(Figure 3-7). The three parallel connected resistors are
now equal to the output resistor. When the calibration
switches are opened as shown in Figure 3-6, the resistance
between the INPUT HI and OUTPUT HI terminals is
exactly nine times the resistance between the OUTPUT
HI and LO terminals.

3-22. The 100:1 Self-Calibration procedure is an
extension of the 10:1 procedure. The calibration bridge is
now used to compare the value of the entire 10:1 divider,
previously calibrated, and the parallel configuration of
the three 30R resistors in the 100:1 divider to the two
equal value resistors of the calibration bridge (Figure 3-
8). When the null detector indicates a null, the parallel
resistor string is equal in value to the previously calibrated
10:1 divider.
NOTE

The 10:1 and 100:1 calibration controls are
part of the 10:1 and 100:1 divider circuits
regardless of the position of the MODE
switch. Adjustment of either of these controls
after self-calibration will result in out of
specification performance.

SWITCH

$ __J CALIBRATE

OUTPUT HI

INPUT

LO OUTPUT LO

Figure 3-6. Calibrate Mode Switching (10:1)
3-4

3-23. GUARD CIRCUITS

3-24. The effects of leakage resistance can cause
significant error in a 0.2 ppm precision divider. The 752A
uses a driven guard circuit to reduce these effects on the
resistor groups used in the 100:1 divider circuit (Figure
3-9). In addition, a passive guard circuit surrounds the
entire resistor and switch network. Connection to the
passive guard is made via the front panel GUARD
terminal.

3-25. The driven guard operates from the input voltage
applied to the 100:1 divider. The three groups of resistors
comprising the 100:1 divider input resistor are enclosed in
separate metal enclosures. The driven guard minimizes
the effects of leakage by elevating the enclosure around a
resistor group to a voltage equal to one-half of the voltage
drop across that resistor group. This minimizes leakage
effects by minimizing the potential difference between the
resistor group and the nearest conductor.

3-26. ERROR ANALYSIS

3-27. The 752A functions as a very accurate voltage
divider. Since it is not calibrated to an external traceable
standard, a discussion of the sources of error is pertinent
to the theory of operation. There are several major
sources of error in the 752A. Fortunately, each of these
sources has been addressed and controlled to within the
necessary specifications. These sources are:

1. Switch contact resistance for switch contacts in
series with the divider string.

2. Switch contact resistance for switch contacts
involved in the series to parallel switching for self
calibration.

3. Resistor mismatching errors

4. Errors in the Null Detector readings during self
calibration.

5. Errors due to Temperature Coefficient of the
resistors.

6. Leakage resistance in the materials used to
fabricate the instrument (particularly the switches).

3-28. The error associated with switch contacts in series
with the divider resistors shows up in the upper leg of the
divider. The contact resistance adds to the resistance of
the upper leg and its effect is shown in equation 3-1.

Vo, Vi=[l/ { N+(AR/R) }] G-1)

where: N ratio (e.g. 10:1
ratio, N=10)
output resistance
switch contact

resistance

R
AR

inu

3-29. The worst case occurs in the 10:1 divider where the
output resistance is 40K ohms and the ratiois 10:1. In this
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—
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Figure 3-7. 10:1 Divider and Calibration Circuit
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Figure 3-9. 100:1 Divider Driven Guard

case the error causes the output voltage to be lower than it
should be by an amount AVg,, where AVgy = Ideal
output voltage - Actual output voltage. The designed
value for this switch resistance is less than 10 milliohms.
Thus for the actual instrument the error associated with
the series switch resistance is -0.025 ppm.

3-3). The output error associated with RS1 and RS2
switch contacts switching between the series
configuration and the parallel configuration is somewhat
more difficult to calculate (refer to Figure 3-10). The
design of the instrument is such that most of the effects of
this error are reduced by adjusting the interconnection
resistances. Thus the worst case error due to these switch
contacts is 0.042 ppm for the 10:1 and 0.044 ppm for the
100:1.

3-31. The error associated with resistor mismatches is
negligible due to the close matching performed in the
factory

3-32. The error due to the Null Detector readings
depends upon the type and accuracy of the Null Detector
used. The Null Detector used in design testing had an
uncertainty of 0.2 uV. This error translates into an
adjustment error of 0.04 ppm for both 10:1 and 100:1
ranges.

3-6

3-33. Errors in the divider ratio due to the temperature
coefficient of the resistors has been limited to less than
0.05 ppm on the 10:1 ratio and to less than 0.3 ppm on the
100:1 ratio through the use of the Fluke Dynamic
Resistor Matching technique.

3-34. Leakage resistance is the last source of error and
perhaps the most important. The components most
susceptible to these errors are the switches. For this
reason, the switches have been cleaned and handled with
care to reduce any surface contamination during
production. Non Activated solder flux has been used to
reduce the possibility of introducing ionic surface
contaminants to the switch. A properly handled switch
with proper solder connections will ensure that the ratio
error due to leakage is less than 0.057 ppm on the 10:1
range and less than 0.38 ppm on the 100:1 range.

3-35. Using statistical summing techniques, the net
errors are:

10:1 - Error less than 0.2 ppm
100:1 - Error less than 0.5 ppm

3-36. According to the values for each of the error
sources, the net errors are within the specifications for the
instrument.
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Figure 3-10. Simplified Schematic of 10:1 Calibration Circuit
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Section 4
Maintenance

WARNING
THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED
PERSONNEL ONLY. TO AVOID ELECTRICAL SHOCK, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT CONTAINED IN THE
OPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TODO SO.

4-1. INTRODUCTION

4-2. The following paragraphs describe the calibration
cycle requirements, manintenance procedures,
performance checks, internal calibration, and
troubleshooting for the 752A.

4-3. The 752A is self-calibrating, so it does not need to
be included in a calibration cycle traceable to an external
standard. An in-house calibration cycle is optional as the
Self-Calibration Procedure will detect out-of-
specification performance. The Internal Calibration
Procedure provides a means of compensating for the
long-term drift of the internal divider and calibration
bridge resistors that cannot be compensated for in the
Self-Calibration Procedure.

4-4. Self-Calibration and the resistance measurements
described in the following section are recommended as an
acceptance test when the instrument is first received. The

equipment required for performance verification and
calibration is shown in Table 4-1. Equivalent test
equipment may be substituted providing it meets the
minimum specification given in Table 4-1.

4-5. SERVICE INFORMATION
4-6. The 752A is warranted for a period of one (1) year
upon delivery to the original purchaser. The
WARRANTY is given on the back of the title page
located in the front of this manual.

4-7. Factory authorized calibration and service for each
Fluke product is available at various worldwide
locations. A list of these service centers is located in
Section 7 of this manual. Shipping information is given in
Section 2 of this manual. If requested, an estimate will be
provided to the customer before any repair work is begun
on instruments that are beyond the warranty period.

Table 4-1. Test Equipment Required

TYPE REQUIRED SPECIFICATIONS

RECOMMENDED MODEL

Null Detector

Multimeter 4.5 digit display

+0.25% accuracy
Voltage Source 20V, 10 mA

Cloth Gloves

1 wV full-scale sensitivity
10 MQ input resistance

200Q2 to 2 MQ2 resistance ranges,

Clean nylon or cotton

Fluke 845AB/AR

Fluke 8050A, 8060A

Fluke 5440A
Fluke P/N 684720

4-1
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4-8. The resistor modules (and the resistors therein) and
the Bridge and Calibration PCB assembly are matched to
each other during manufacture. The individual resistors
are not replaceable separately. The resistor modules and
Bridge and Calibration PCB assembly must be replaced
as a set.

4-9. GENERAL MAINTENANCE

4-10. Introduction

4-11. The following paragraphs describe the general
maintenance procedures for the 752A. These procedures
should be completed only by qualified personnel.

4-12. Cleaning
CAUTION

TO PREVENT POSSIBLE DAMAGE TO THE
FRONT PANEL, DO NOT USE AROMATIC
HYDROCARBON OR CHLORINATED
SOLVENTS ON THE FRONT PANEL OF THE
752A.

4-13. When the 752A is properly cared for and keptina
controlled atmosphere, cleaning is seldom required. Any
contamination, particularly oil, in the instrument can
contribute to an increase in leakage which may impair
accuracy. Cleanliness of the switches is critical because
low leakage resistance between switch contacts would
shunt a part of the resistor string. This is also true of other
internal wiring and, to a lesser extent, on the printed
circuit assembly.

4-14. Clean theexterior and front panel with a soft cloth
dampened in a mild solution of detergent and water.

CAUTION

TO INSURE CONTINUED PERFORMANCE
WITHIN THE SPECIFICATIONS LISTED IN
SECTION 1, USE EXTREME CAUTION
WHEN CLEANING THE 752A. IN PARTI-
CULAR, DO NOT USE COMPRESSED AIR
TO REMOVE DUST FROM THE INSIDE OF
THE INSTRUMENT. AVOID OIL CONTAM-
INATION OF THE INTERIOR OF THE
INSTRUMENT. WEAR CLEAN CLOTH
GLOVES (FLUKE P/N 684720 OR EQUIVA-
LENT) WHEN WORKING INSIDE THE
INSTRUMENT. DO NOT USE SPRAY
CLEANERS ON THE SWITCHES OR
POTENTIOMETERS INSIDE THE INSTRU-
MENT.

4-15. The switches used in the 752A are sealed units.
They cannot be cleaned by ‘normal’ methods. Replace the
switch(es) if it is determined that cleaning is necessary.

4-16. Internal Repair
4-17. When making wiring repairs or replacing a
component, use 63/37 alloy, non-activated rosin core

4-2

solder (Fluke P/N 961480 or equivalent) for all
connections. Do not use a spray-typecleaner. If replacing
a switch or other component, do not remove flux residue
from the connection.

4-18. Access Procedure
4-19. Use the following procedures to disassemble the
752A for adjustment or repair.

CAUTION

TO INSURE CONTINUED INSTRUMENT
PERFORMANCE TO THE SPECIFICATIONS
LISTED IN SECTION 1 OF THIS MANUAL,
DO NOT ALLOW THE INTERIOR OF THE
INSTRUMENT TO ACCUMULATE DUST, OIL
OR OTHER CONTAMINANTES WHILE OPEN
FOR SERVICE. WEAR CLEAN CLOTH
GLOVES WHILE SERVICING.

4-20. COVER REMOVAL
4-21. Use the following procedure to remove the top
and bottom covers from the 752A. Refer to Figure 4-1.

1. Remove all screws securing the top and/or
bottom cover(s).

2. Lift the cover(s) off the instrument.

4-22. Printed Circuit Board Jumper Access
4-23. Use the following procedure to access the printed
circuit board jumpers. Refer to Figure 4-2.

1. Remove the top cover.

2. Remove the screws from the guard cover and
remove it.

3. Remove the screws securing the service cover
and remove it.

4. The jumpers on the printed circuit board are
now accessible for servicing.

4-24. PRINTED CIRCUIT ASSEMBLY REMOVAL
4-25. Use thefollowing procedure io remove the printed
circuit board from the 752A. Refer to Figure 4-3.

1. Remove both covers and the guard cover.

2. Remove the screws securing the rear bulkhead
located near the rear of the 752A and slide to the
rear of the instrument.

3. Slide the entire circuit board assembly towards
the rear of the instrument, until the retaining tabs
are clear of the plastic card holders.
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TOP AND BOTTOM

. edaling
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[0 / & -
A \
] ®
REMOVE SCREWS MARKED: —r —

A — COVER REMOVAL
B — FRONT PANEL REMOVAL

LEFT AND RIGHT SIDES

Figure 4-1. Cover Screw Locations

4. Remove the assembly by pushing the side
corresponding to the wire harness exit down, to
clear the card holders and lifting the opposite side
up, to clear the card holders. Lift the assembly clear
of the chassis.

CAUTION
DO NOT STRESS OR EXCESSIVELY BEND

3. Slide the rear resistor module towards the rear
of the instrument, until the cover tabs clear the
plastic card holders, then lift up and out.

4. To access the front resistor modules, remove
both rear modules and the center bulkhead.
Remove the front modules as described in step 3 of
this procedure.

THE WIRE HARNESS CONNECTED TO THE
PRINTED CIRCUIT BOARD ASSEMBLY. THE
WIRES USE SOLID CONDUCTORS AND
BREAK EASILY.

4-28. FRONT PANEL REMOVAL
4-29. Use the following procedure to detach the front
panel from the 752A:

1. Remove the top and bottom covers.

S. Remove screws securing the service cover

housing and lift the housing clear. 2. Peel the decal from each of the front moldings,

and remove the exposed screws. Remove the

6. Remove the screws securing the printed circuit
board.

7. The printed circuit board is now accessible.

4-26. RESISTOR MODULE REMOVAL
4-27. Use the following procedure to remove the resistor
modules from 752A Refer to Figure 4-4.

1. Remove both covers and the guard cover.

2. Remove the entire printed circuit board
assembly. Fold the assembly towards the front of
the 752A.

molding.

3. Remove the knobs from the three calibrate
pots. When removing the knobs, be careful not to
lose the springs and washers located under the
knobs.

4. Remove the knobs from the MODE and
CALIBRATE switches.

5. Pull the front panel free from the chassis.

6. Remove the screws securing the front panel
sub-chassis. The sub-chassis will now fold down flat
against the table top.

4-3
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Figure 4-2.

Printed Circult Board Jumper Access
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4-30. PERFORMANCE CHECKS

4-31. Front panel resistance measurements and self-
calibration are recommended as a means of verifying the
specifications listed Section 1. The various front panel
resistances are listed in this section under
Troubleshooting. The Self-Calibration procedure
described in Section 2 checks all internal resistor
networks against each other.

4-32. INTERNAL CALIBRATION (Long-Term Drift
Correction)

4-33. The Self-Calibration Procedure compensates for
normal day to day drift of the voltage divider and bridge
resistor networks. Over extended periods of time, it is
possible for the values of the resistor networks to drift
beyond the capabilities of the Scif-Calibration
potentiometers. Perform the appropriate calibration
procedure when either of the following cccur:

1. It is not possible to achieve equal readings on
the Null Detector betwceen the + and - positions of
the CALIBRATE switch. Use the Self-Calibration
Bridge Long-Term Lrift Correction Procedure to
correct this condition.

2. It is not possible to obtain an acceptable Null
Detector reading using the 10:1 or 100:1 pots after
obtaining equal Null Detectcr readings on the +
and - CALIBRATE switch positions. Perform the
drift correction procedure on the appropriate
divider.

4-34. Self-Calibration Bridge Long-Term
Correction Procedure

4-35. Use this procedure when it is impossible to achieve

equal readings on the Null Detector between the + and -

positions of the CALIBRATE switch.

1. Perform the 10:1 Self-Calibration procedure
(steps 1 through 13) in Section 2. Minimize the Vd
term in the following expression such that the
Calibrate pot is at one end of its rotation:

Vd = - (Dp-Dm)/2

where: Vd =Corrected Null
Detector deflection

Dp =Null Detector deflec-
tion in ¢V in
the 10:1+ switch position

Dm =Null Detector deflec-
tion in uV in
10:1- switch position

2. Note the value of Vd.

3. Place the CALIBRATE switch to the 10:1+
position.

752A

4. Algebraically add the vaiue of Vd obtained
during the Self-Calibration procedure t2 one-half
of the value of the pot window (292 »V). The pot
window is defined as the total adjustment range of
the potentiometer, as seen at the Ngii Detector
terminals.

V= (Vp/2)+Ivdl
where: V =correction voltage

Vp=pot window Voltage
(292 nV)

[Vdl =absolute value o¢f
corrected Null Detector
deflection

S. Apply thefollowing formula to find the amount
of correction needed.

ARp = k(0.024)(V)

where:  V =correction voltageinuV
k =~1if vd<0
k=1if vd>0

ARp = change in resistance
in ohms

6. Dissassemble the 752A and inspect the Bridge
and Compensation PCB assembly. Determine the
status of jumpers E21 through E30 inclusive. The
jumper locations are shown in Figure 4-3. Use Table
4-2 to find the present compensation value (Rc).

7. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>