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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was

thoroughly tested and inspected and found to meet its published

specifications when it was shipped from the factory. The Hewlett­

Packard Company further certifies that its calibration measurements

are traceable to the U. S. National Bureau of Standards to the extent

allowed by the Bureau's calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in

materials and workmanship. This warranty applies for one year from

the date of delivery, or, in the case of certain major components listed

in the operating manual, for the specified period. We will repair or

replace products which prove to be defective during the warranty

period. No other warranty is expressed or implied. We are not liable

for consequential damages.

For any assistance contact your nearest Hewlett-Packard Sales and

Service Office. Addresses are provided at the back of this manual.
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Model 740B

SECTION III

OPERATING INSTRUCTIONS

Section ill

3-1. INTRODUCTION.

3-2. This section contains instructions and informa­
tion on operating the Model 740B. Included is a dis­
cussion of the accuracy specifications, operating
precautions, identification of controls, indicators and
connectors and step-by -step operating instructions
for each instrument function.

3-3. ACCURACY SPECIFICATIONS.

3-4. When operated as a dc standard, the Model 740B
accuracy specification is: ±(O. 002% of setting+O. 0004%
of range). The differential voltmeter accuracy speci­
fication is ± (0.005% of reading + 0.0004% of range +
1 JlV). The instrument should operate within these
limits providing it hasbeencalibratedwithin the past
30 days and is operated at the ambient temperature
present at the time of calibration. If operated at a
different ambient temperature, the accuracy speci­
fications should be derated according to the following:

a. Standard Mode Ternperature Coefficient: Less
than (2 ppm of setting or 1 ppm of range,
whichever is greater) per °C; 100 C to 400 C.

Example: Normal allowable accuracy devia­
tion for a 1 V output on the 1 V
range is ±24 JlV (0. 002% of setting
+ 0.0004% of range). If the am­
bient temperature differs by 50 C
from the ambient temperature at the
time of calibration, the allowable
accuracy deviation becomes ± 34 JlV
for the 1 V output (original deviation
of 24 JlV plus the TC correction
factor of 10 JlV).

b. Differential Voltmeter Mode Temperature
Coefficient: Less than ± (2 ppm of reading +
1 JlV) per °C; 100 C to 400 C.

ExampIe: Normal allowable accuracy devia ­
tion for a 1 V reading on the 1 V
range is ± 55 JlV (0. 005%of reading
+ 0.0004% of range + 1 JlV). If the
ambient ternperature differs by 50 C
from the ambient temperature at
the time of calibration, the allow­
able accuracy deviation becomes
± 70 JlV for the 1 V reading (original
devia tion of 55 Jl V plus the TC cor­
rection factor of 15 Jl V).

3 -5. Figure 3-1 shows how the output voltage accuracy
in Standard Mode varies with percentage of range.
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Notice that the output accuracy at 100% of range is
±0.0024% (24 ppm). However, as the magnitude of the
output decreases with respect to full scale, the ac­
curacy decreases. At 10% of range, the accuracy is
±0.006% (60 ppm) of setting. At 1% of range, the ac­
curacy decreases to ±0.042% (420 ppm) of setting.
Whenever optimum accuracy is desired, the Model
740B shouldbe operated as near full scale as possible.

3-6. Figure 3-2 shows how the voltage reading ac­
curacy in Differential Voltmeter Mode varies with
percentage of range. Again, greatest accuracy is
achieved at 100% of range. Separate curves show the
accuracy characteristics on the millivolt ranges. The
accuracy decreases on each descending millivolt range
due to the effects of signal noise on low level dc inputs.
Inputs of 1 m V and below are measured with nearly the
same accuracy on the 1 mV and 10 mV ranges. A 1
mV input, for example, would be measured with an
accuracy of ±0.105%of reading on the 1 mV range and
±0.11% of reading on the 10 mV range. However,
measurement resolution (the capability of detecting
small changes in the input) wouldbe ten times greater
on the 1 mV range.

3-7. OPERATING PRECAUTIONS.

3 -8. The following precautions should be observed
whenever using the Model 740B.

a. BEFORE APPLYING POWER TO THE MODEL
740B, VERIFY THAT THE REAR PANEL
LINE VOLTAGE SWITCH INDICATES THE
LINE VOLTAGE TO BE USED.

b. DO NOT FLOAT -INPUT OR -OUTPUT TER­
MINAL MORE THAN 500 VDC ABOVE OR
BELOW CHASSIS (POWERLINE) GROUND.

c. DISCHARGE INPUT BY MOMENTARILY
SETTING INPUT, Z SWITCH (ON INPUT BOX)
TO 2 MEG POSITION FOLLOWING ALL HIGH
VOLTAGE MEASUREMENTS.

-----NOTE------

Be sure to return switch to 00 posi­
tion after discharging input to avoid
introducing a loading error in the
following measurements.

3-9. CONTROLS, INDICATORS AND
CONNECTORS.

3-10. Each operating control, indicator and connector
located on the Model 740B is identified in Figure 3-3.
The description of each cpmponent is keyed to the il­
lustrations which are included within the figure.
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INDEX NO.

1

2

3

4

5

6

NAME

FUNCTION Rotary Switch

RANGE Rotary Switch

Digital Readout Tubes

Decimal Point Indicators

VOLTS Meter

ZERO Adjustment

FUNCTION

Selects one of the three basic modes of operation:
STD - DC Standard
t.VM - DC Differential Voltmeter
VM - DC Voltmeter

Selects one of seven full scale ranges in the Dif­
ferential Voltmeter and DC Voltmeter modes of
operation; selects one of four output ranges in
the DC Standard mode of operation.

Display the first five digits in the Differential Volt­
meter and DC Standard modes of operation.

Light to indicate position of decimal point in first
five significant digits in DC Standard and Dif­
ferential Voltmeter modes of operation.

Indicates sixth digit of input voltage in Differential
Voltmeter mode of operation; indicates sixth digit
of output voltage in DC Standard mode of operation;
indicates value of input voltage in DC Voltmeter
mode of operation.

Adjusts meter to 0 with input shorted in Differential
Voltmeter and DC Voltmeter modes of operation;
used to zero the output or null out external offset
voltages in DC Standard mode of operation.

3-2

Figure 3-3. Front and Rear Panel Controls, Indicators and Connectors
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INDEX NO.

7

8

9

10

11

12

13

14

15

16

17

18

19

20

NAME

OVERLOAD Indicator

OUTPUT PUSH ON-OFF
Pushbutton-Indicator

OUTPUT Receptacle

CURRENT LIMIT
Control

STANDARD VERNIER
Rotary Switch

VOLTAGE SET Rotary
Switches

VOLTMETER SENSI­
TIVITY Pushbuttons

INPUT Receptacle

POWER ON -OF»" Push­
button -Indicator

Ground ( ~ ) Terminal

+ and - INPUT Terminals

Input GUARD Terminal

INPUT Z 2 -position
Switch

Output GUARD Terminal

Section III

FUNCTION

Indicates an input voltage in excess of the selected
range in the Differential Voltmeter and DC Volt­
meter modes of operation-; indicates the selected
current limit has been exceeded in the DC Stan­
dard mode of operation; may light momentarily
when RANGE, FUNCTION or VOLTAGE SET is
changed to indicate circuit instability.

Lights when depressed to indicate application of out­
put voltage to OUTPUT CABLE terminals in DC
Standard mode of operation; goes out when depressed
second time to indicate removal of output voltage.

Supplies output voltage in DC Standard mode of
operation when the OUTPUT CABLE, -hp- ac­
cessory 11055B, is connected; supplies output
voltage whenever the Model 740B is used as a
power amplifier.

Provides adjustment of maximum output current
supplied to the OUTPUT terminals.

Controls sixth digit of output voltage in the DC
Standard Mode of operation.

Provide first five significant digits of output voltage
in DC Standard or input voltage in Differential
Voltmeter mode of operation.

Select decade and meter sensitivity in Differential
mode of operation; select meter sensitivity in DC
Voltmeter mode of operation.

Accepts INPUT CABLE, -hp- accessory 11054A.
Used in Differential Voltmeter and DC Voltmeter
modes of operation.

Lights when depressed to indicate application of
line voltage to the instrument. Goes out when
depressed second time to indicate removal of
line voltage.

_,Accepts lead for connecting to power line ground.
- This terminal and the instrument case are con­

nected to power line ground through the center
conductor of the power cord.

Accept leads for application of dc input voltage.

Connected to the internal guard shield. For making
guarded measurements, the GUARD terminal is
connected to the reference potential of -the source.
For making unguarded measurements, strap on
GUARD terminal is connected to the - INPUT ter­
minal.

Varies instrument input impedance. The 00 position
is used for making most voltage measurements.
The 2 MEG position is used for discharging the
input circuit following high voltage measurements.

Connected to the internal guard shield. Accepts lead
for guard connections when providing guarded out­
puts in the DC Standard mode of operation. For
unguarded outputs, strap on GUARD terminal is
connected to the - OUTPUT terminal.

01794-1

Fig:ure 3 -3. Front and Rear Panel Controls, Indicators and Connectors (Cont'd)
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INDEX NO.

21

22

23

24

NAME

+ and - OUTPUT Terminals

Ground ( -:!:- ) Terminal

+ and - SENSE Terminals

HIGH VOLTAGE Indicator

Model 740B

FUNCTION

Accept leads for application of outpUt voltage to
remote location.

Accepts lead for connecting to power line gro)ll1d.
This terminal and the instrument case are con­
nected to power line ground through the center
conductor of the power cord.

Accept leads for remote sensing of output voltage.
When not using remote sensing, the + SENSE ter­
minal is shorted to the + OUTPUT terminal and
the - SENSE terminal is shorted to the - OUTPUT
terminal.

Lights to indicate presence of high voltage (> 120
Vdc) at the OUTPUT terminals.

00
740B -C-0681

AC DC

"
RECORDER OUTPUT

+ - * OUTPUT INPUT

INDEX NO.

25

26

27

28

29

30

NAME

AC Fuses

AC Power Connector

Line Voltage Two-Position
Slide Switch

DC Fuse

RECORDER AMPLITUDE
Adjustment

RECORDER OUTPUT +,
- and -:!:- Terminals

FUNCTION

Protect Primary Power Circuitry.

Accepts power cable supplied with the instrument.

Sets the instrument for either 115 Vac or 230 Vac
operation.

Protects internal - 42 V supply.

Variable attenuator which enables adjustment of
RECORDER OUTPUT voltage.

Provide output voltage proportional to meter de­
flection for recorder applications.

3-4

Figure 3-3. Front and Rear Panel Controls, Indicators and Connectors (Cont'd)
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3-11. DC STANDARD.

3-12. DESCRIPTION.

3-13. In Standard mode, the Model 740B amplifies an
internally generated reference voltage. The VOLTAGE
SET switches operate a voltage divider that varies
the reference supply output. The reference supply
output (0 to 1 V) is applied to the main loop amplifier
where it is amplified by 0 dB (1 V range), 20 dB (10
Vrange). 40 dB (1OOV range) or 60dB (1000 V range).
The gain of the amplifier is determined by the position
of the RANGE switch. The amplifier output voltage
(0-1000 V) is applied to the + and - OUTPUT terminals
when the. OUTPUT pushbutton/indicator is lighted.
The + and - SENSE terminals provide voltage feed­
back to the main loop amplifier and ensure proper
voltage regulation. The CURRENT LIMIT control
varies the maximum available output current. The
OVERLOAD indicator lights whenever the output cur­
rent exceeds the setting of the CURRENT LIMIT con­
trol. The ZERO control is used to zero the amplifier
output or to null out the effects of small external off­
set voltages. The output voltage is indicated directly
on the digital readout tubes (first five digits) and the
meter (sixth digit). The decimal point is automatically
placed.

3-14. OPERATING PROCEDURE.

3-15. To operate the Model 740B in Standard mode,
proceed as follows:

a. Set rear panel LINE VOLTAGE switch to cor­
rect position for available line voltage.

b. Connectacpowercordto ac power connector;
connect cord plug to ac line.

c. Turn on the Model 740B by depressing the
POWER pushbutton (indicator glows). Allow
the instrument to warm up for one hour.

d. Set FUNCTION to STD.

Section ill

f. Connect output cable assembly (-hp- Model
11055B) to OUTPUT Receptacle.

g. Connect output box terminals for the output
condition desired, using the information in
Table 3-1.

NOTE

1. Make sure all connections are
tight. Use insulated solid cop-
per wire for all leads. + and-
OUTPUT leads should be 20
gauge or larger.

2. Sensing is explained in Para-
graph 3-16.

3. Guarding is explained in Para-
graph 3-24.

4. Negative outputs are explained
in Paragraph 3-26.

h. Set RANGE to range nearest above desired
output voltage.

NOTE

1. The 1 mV, 10 mV and 100 mV
ranges are inoperative in STD
mode. OVERLOAD indicator
will glow if these ranges are
selected.

2. OVERLOAD light may also
glow temporarily when RANGE,
FUNCTION orVOLTAGESET
controls are changed to indi-
cate temporary loop instability.

e. Check OUTPUT indicator. If glowing, depress
to turn output off.

i. Set ZERO control for desired output zero re­
ference. (See Paragraph 3-31 for a detailed
discussion on using the ZERO control.)

Table 3-1. Output Terminal Connections

TYPE CONNECT OUTPUT TERMINALS
OF

OUTPUT + OUTPUT - OUTPUT + SENSE - SENSE GUARD 4-
Local output, Directly Directly To + To - To - Not

unguarded to load to load OUTPUT OUTPUT OUTPUT Connected

Remote output, To load via To load via To load + via To"load - via To - Not
unguarded a test cable a test cable a test cable a test cable OUTPUT Connected

Local output, Directly Directly To + To - To load Not
guarded to load to load OUTPUT OUTPUT guard Connected

Remote output, To load via To load via To load + via To load - via To load Not
guarded a test cable a test cable a test cable a test cable guard Connected

01794-1 3-5
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j. Set VOLTAGE SET control for first five
digits of desired output voltage as indicated
by the digital readout tubes. Set STANDARD
VERNIER control for sixth digit of output
voltage as indicated by the meter.

----NOTE----

Each integer of the sixth digit
is represented by one major
division on the meter.

k. Set CURRENT LIMIT control to desired maxi­
mum limit of output current. (See Paragraph
3 -38 for a detailed discussion on using the
CURRENT LIMIT control. )

1. Depress OUTPUT pushbutton. OUTPUT indi­
cator glows to indicate application of output
voltage to load.

m. To remove output voltage, depress OUTPUT
pushbutton. Indicator light goes out to indi­
cate removal of output voltage from OUTPUT
terminals.

I.-----WA-R-N-IN-G---"1

ALWAYS DE -ENERGIZE OUTPUT
ORSETVOLTAGESETANDSTAN­
DARD VERNIER CONTROLS TO
ZERO WHEN MAKING CHANGES
IN THE OUTPUT TERMINAL CON ­
NECTIONS. Figure 3-4. Local Sensing

3-16. SENSING. 3-21. REMOTE SENSING.

3 -22. Remote sensing should be used whenever the
740B is delivering current to a load and whenever the
load is away from the output terminal box.

3 -23. Remote sensing is accomplished by connecting
the + and - SENSE terminals to the load using ex­
tension leads. The + SENSE terminal must be con­
nected to the + end of the load and the - SENSE ter­
minal must be connected to the - end of the load
(Figure 3 -5).

LOAD
+

+SENSE

-OUTPUT

- SENSE

+OUTPUT

Figure 3-5. Remote Sensing

OUTPUT CA8LE
hp 110558

740B-RO

3-18. LOCAL SENSING.

3-19. Local sensing can be used whenever the operating
conditions require little or no current from the 740B
output or when the load is connected directly (through
very short leads) to the output box terminals.

3 -20. Local sensing is accomplished by connecting
the + SENSE terminal to the + OUTPUT terminal and
connecting the - SENSE terminal to the - OUTPUT
terminal (Figure 3-4). The connections should be
made with short conductors, preferable solid copper
wire.

3-17. The purpose of the SENSE terminals is to fur­
nish voltage feedback from the load to the main loop
amplifier. If current is being drawn from the OUTPUT
terminals, small voltage drops occur in the output
leads since they are not perfect conductors. This
results in slightly low voltage at the load. If the
SENSE leads are connected to the load, this low volt­
age condition is "sensed" by the main loop amplifier.
The amplifier then increases its output voltage to com­
pensate for the voltage drop in the output leads.
Voltage drop in the SENSE leads is insignificant, since
very little current flows in these leads.

3-6 01794-1
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-----NOTE----

Either local or remote sensing
must be used at all times in
Standard mode.

3 -24. GUARDING.

3 -2 5. The output cable GUARD terminal is connected
to the Model 740B guard chassis and may be used to
reference the guard chassis to a desired potential.
Normally the GUARD terminal is connected to the
- OUTPUT terminal using the strap attached to the
GUARD terminal. The GUARD terminal may, however,
be connected to a reference potential or guard terminal
in the load to reduce the effects of unequal ground
potentials, stray ac pickup, etc.

3-26. NEGATIVE OUTPUTS.

3-27. FLOATING.

3-28. Negative output voltage not referenced to earth
ground is obtained by connecting the + OUTPUT and
+ SENSE terminals to the high (least negative) side of
the load and connecting - OUTPUT and - SENSE to
the low (most negative) side of the load. The INPUT
and OUTPUT ..Jo terminals must not be connected to
any of the other terminals.

3-29. GROUNDED.

3 -30. Negative outputs referenced to earth ground are
obtained by connecting the + OUTPUT and + SENSE
leads to the ground reference point in the circuit under
test. The 740B then drives the - OUTPUT and - SENSE
leads negative with respect to the ground reference.
Again, the INPUT and OUTPUT ..Jo terminals must
not be connected to any of the other terminals.

~
DO NOT FLOAT - OUTPUT
TERMINAL MORE THAN
500 V ABOVE OR BELOW
EARTH GROUND (~ ).

3-31. USING THE ZERO CONTROL.

3 -32. In Standard mode, the ZERO control sets the
output voltage zero reference. The ZERO control
range of adjustment varies with the voltage range
selected (Table 3-2).

Table 3-2. ZERO Control Range

Model 740B ZERO Control,

Voltage Range
Approximate Range

of Adjustment

1 V ± 10 }J.V

10 V ± 100 }J.V

100 V ± 1mV

1000 V ± 10 mV

01794-1
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3-33. The ZERO control may beused to set the output
to exactly zero volts or to null the effects of small dc
offset voltages existing in a test setup. Offset voltage
is present if the load (divider, potentiometer, etc.)
produces a small voltage with no apparent drive volt­
age applied. Such voltages are usually produced when
contact is made between dissimilar metals, tempera­
ture gradients exist in a test setup, etc.

3-34. SETTING THE OUTPUT TO ZERO.

3-35. To set the output voltage zero reference to 0 V,
proceed as follows:

a. Set 740B FUNCTION to STD, RANGE to the
desired range , VOLTAGE SET and STANDARD
VERNIER to zero and OUTPUI on.

b. Connect a sensitive dc null detector across
the + and - OUTPUT terminals.

c. Set null detector range to obtain an off-null
indication.

d. Set 740B ZERO control to obtain a null indi­
cation.

e. Disconnect null detector.

---::--- NOTE-----

The ZERO control setting varies
slightly f rom range to range. Re­
adjust ZERO control each time
RANGE is changed.

3-36. NULLING EXTERNAL OFFSETS.

3 -37. To null the effects of external dc offset voltage;
proceed as follows:

a. Set 740B FUNCTION to STD, RANGE to the
desired range, VOLTAGE SET and STANDARD
VERNIER to zero and OUTPUT on.

b. Connect the OUTPUT terminals to the load.

c. Connect a sensitive null detector across the
load (or across the reference leg of the load).

d. Set null detector range to obtain an off -null
indication.

e. Set 740B ZERO control to obtain a nullindi­
cation.

-----NOTE-----

The ZERO control setting varies
slightly from range to range. Re­
adjust ZERO control each time
RANGE is changed.

3-38. USING THE CURRENT LIMIT CONTROL.

3-39. Maximum output current available at the OUT­
PUT terminals depends on both the value of the output

3-7



Section ill Model 740B

voltage and the setting of the CURRENT LIMIT control.
With the CURRENT LIMIT control set to maximum
(fully cw), the maximum output current varies from
50 rnA at voltage outputs less than 1 V to 20 rnA for a
1000 V output (Figure 3-6). When the CURRENT LIMIT
control is set to minimum (fully ccw) the maximum
output current varies from 5 rnA (less than 1 V output)
to 2 rnA (1000 V output). These figures and the values
represented in Figure 3-6 should be regarded only as
typical, since the current limit circuit is affected by
temperature and the setting of the maximum current
limit adjustment (A10R8).

-------..,,, OUTPUT VOLTAGE r.------·
Figure 3-6. Maximum Output Current

Characteristics

3-41. DIFFERENTIAL VOLTMETER.

3-42. DESCRIPTION.

3-44. High input impedance is maintained at all times
regardless of null condition. An off -null condition
does not load the voltage source being measured.

3 -43. In the Differential Voltmeter mode, the 740B
measures the input voltage by nulling feedback voltage
from the main loop amplifier with an internally gen­
erated reference voltage. The value of the reference
voltage is controlled by a voltage divider operated by
the VOLTAGE SET controls. The meter indicates the
difference between the reference voltage and the feed­
back voltage. The SENSITIVITY pushbuttons control
the meter sensitivity; and mOVing left to right de­
pressing each successive pushbutton, increases the
meter sensitivity by a factor of 10. The ZERO con­
trol sets the input zero reference. The OVERLOAD
indicator lights whenever the input voltage exceeds the
selected range and may also light temporarily when­
ever RANGE, FUNCTION or VOLTAGE SET is
changed. The input voltage is indicated directly on
the digital readout tubes (first five digits) and the
meter (sixth digit). The decimal point is automatically
placed.

3-45. OPERATING PROCEDURE.

I
BOOV IOOOV

900V

I
400V 600V

500V 700V

I
200V

IOOV 300V

~AX.ISET~ING~--"""--- CURRENT lIMI

....r---- iCONTROL -f--

"f- --r--
-MIN. SETTING, r---

CURRENT t,.IMIT t

f-- j/CONTROL I
-I I

I

60MA-

40MA-

50MA-J

140B-RO

MAX.
OUTPUT 30MA­

CURRENT

l
20MA-

IOMA­

OMA-
I

OV

3-40. Since the setting of the CURRENT LIMIT con­
trol corresponds to different current values at different
voltage outputs, accurate setting of the CURRENT
LIMIT control can be accomplished only at the desired
voltage output. The following procedure can be used
to set the CURRENT LIMIT control to limit output
current to a specific value.

3 -46. To make a differential measurement, proceed
as follows:

a. Set rear panel LINE VOLTAGE switch to cor­
rect position for available line voltage.

b. Connect ac power cord to ac power connector;
connect cord plug to ac line.

a. Calculate the load resistance value needed to
draw the desired output current at the desired
output voltage:

c. Turn on the Model 740B by depressing the
POWER pushbutton (indicator glows). Allow
the instrument to warm up for one hour.

E
R = out

load Idesired

d. Set FUNCTION to 6.VM.

e. Check OUTPUT indicator. If glowing, depress
to turn Output off.

b. Calculate the load resistance power rating:

Power rating =Idesired x Eout

f. Connect Input Cable Assembly (-hp-ll054A)
to INPUT receptacle. Set INPUT Z switch
to 00 •

c. Connect a resistor meeting the requirements
of a and b across the Model 740B + and ­
OUTPUT terminals.

g. Set RANGE to the range nearest above voltage
to be measured.

d. Turn CURRENT LIMIT control fully ccw. h. Set VOLTAGE SET controls to zero (all fully
ccw).

e. Set Model 740B for the desired output voltage.
Turn Output on. (OVERLOAD light will glow. ) i. Connect a shorting wire from + to - INPUT

terminals.
f. Rotate the CURRENT LIMIT control slowly

cw until the OVERLOAD light just goes out.
The Model 740B will now limit current atthe
desired current value.

j. Depress X104 SENSITIVITY. (If 1 mV range
is selected, depress X103 SENSITIVITY.)

3 -8 01794-1
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Table 3 -3. Input Terminal Connections

Section ill

TYPE CONNECT INPUT TERMINALS
OF

MEASUREMENT + - GUARD ~

Unguarded To high (most To low (most To - Not
positive) of negative) of terminal Connected
source source

Guarded To high (most To low (most To reference Not
positive) of negative) of potential of Connected
source source source

k. Adjust ZERO if necessary to obtain a zero
meter indication.

----NOTE----­

The ZERO control has the greatest
effect on the lower ranges and no
noticeable effect on the 100 V and
1000 V ranges. Paragraph 3-47
explains how to cancel the effects
of small offset voltages with the
ZERO control.

1. Depress Xl SENSITIVITY and remove short
from input terminals.

m. Connect input box terminals for the type of
measurement desired using the information
in Table 3-3.

----NOTE-----

1. Make sure all terminals are
tight. Use insulated solid
copper wire for all leads.

2. When measuring the voltage
drop across a current car­
rying load, be careful to
connect the + and - INPUT
leads directly to the load and
not to the current supply
wires. Voltage drop along
the current carrying wires
can cause a significant mea­
surement error.

3. Paragraph 3-49 explains
guarded measurements.

n. Meter should indicate between +0.1 and +1. O.
If necessary, change setting of RANGE switch
until a reading of +0.1 to +1. 0 is obtained.

o. Turn Xl VOLTAGE SET clockwise until the
meter deflection is between 0 and +0.1. Each
step of the VOLTAGE SET switch changes the
meter deflection by one major scale division.

p. Depress XlO SENSITIVITY and turn the cor­
responding VOLTAGE SET control cw toob­
tain a meter reading between 0 and +0.1.

q. Repeat step p for X 102 , X103 and X104 SEN­
SITIVITYbuttons and VOLTAGE SET controls.

01794-1

r. Read the first five digits from the digital
readout tubes; sixth digit from the meter
(Figure 3-7).

+

Figure 3 -7 . Sixth Digit ~VM

----NOTE----­

A full scale input (1 V on the 1 V
range, for example) is indicated
by the digital readout tubes indi­
cating 9 -9-9 -9 -9 (first five digits)
and the meter indicating 10 (sixth
digit) .

s. Before removing leads from device under test,
depress Xl SENSITIVITY.

THE 740B INPUT SHOULD BE
DISCHARGED FOLLOWING ALL
HIGH VOLTAGE MEASUREMENTS
TO PREVENT CARRYING THE
STORED CHARGE TO THE NEXT
POINT OF MEASUREMENT.

t. Remove leads from device under test or de­
energize voltage source and place INPUT Z
switch to 2 Meg position to discharge Model
740B input. Return INPUT Z switch to 00

after discharging input.

3-47. ZEROING EXTERNAL OFFSET VOLTAGES.

3 -48. Quite often small offset voltages exist in a test
setup as a result of contact between dissimilar metals,
thermals, etc. Offset voltage is present if a test
setup produces a voltage with no apparent drive volt­
age applied. The effects of offset voltage up to ap­
proximately ± 10 J1 V can be eliminated by the following
procedure:

3-9
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VOLTAGE SOURCE CIRCUIT
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Figure 3-8. Measurement Error Caused by AC Ground Currents
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a. Connect + and - INPUT terminals to circuit
under test. Do not turn on circuit or apply
drive voltage.

b. Set 740B RANGE to I mY; depress X103 SEN­
SITIVITY.

c. Adjust ZERO control for a zero meter indi­
cation.

----- NOTE -----

If the resistance connected between
the + and - INPUT terminals is
greater than 10kn, this adjustment
may be difficult due to stray volt­
age pickup caused by electrostatic
charges, low humidity, etc.

VOLTAGE SOURCE
CIRCUIT

3-49. GUARDING.

3-50. The Model 740B is a floating instrument; how­
ever, a finite impedance exists from the - INPUT
terminal (circuit ground) to earth ground ( -=1-). This
impedance is representedby ZI and Z2 in Figure 3 -8.

3-51. Induced ac ground currents can generate a po­
tential between the voltage source ground and the
740B ground. This current will cause an ac voltage
to appear at the - INPUT terminal which may cause
a measurement error, especially when making low
level measurements. Also, the - INPUT terminal
may be driven at a potential above ground in the
voltage source circuit (Figure 3-9). The impedance
from - INPUT to chassis ground (Z I and Z2) parallels
part of the voltage source circuit (R4) and causes a
larger current to flow through RI, R2 and R3, in­
creasing the apparent voltage across R3. (Arrows
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Figure 3-10. Guarding Against AC Ground Currents
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indicate direction of current flow in the conventional
manner: positive to negative.)

3 -52. Guarding is a procedure for eliminating these
problems. Induced ac ground currents can be elim­
ina ted by connecting the guard shield to the ground
reference point (~ ) in the voltage source circuit
(Figure 3 -10). The induced ground current now flows
through the GUARD lead and Z2, bypassing the -INPUT
lead.

3 -53. The error current caused by floating the - IN­
PUT terminal above ground (Figure 3-9) can be elim­
inated by connecting the guard shield to a potential
equal to, but isolated from, the - INPUT potential
(Figure 3-11). In the example shown, this potential
is derived from an added string of resistors, R5 - R8.

VOLTAGE SOURCE
CIRCUIT

The added resistors may be somewhat less accurate
than Rl - R4 and do not even have to be the same
value providing they closely duplicate the voltages
available at the taps on the RI-R4 divider. By con­
necting the GUARD lead to the corresponding tap on the
R5 -R8 divider, the 740B guard shield is referenced
to the same potential as the - INPUT terminal. Cur­
rent through Z1 is thus eliminated and the loading cur­
rent now flows through the GUARD lead, Z2 and the
ground return, eliminating the loading effect on the
Rl - R4 divider.

3-54. If the voltage source circuit is not referenced
to earth ground there is no need for guarding. In
this case the GUARD and - INPUT terminals should
be connected together at the output terminal box using
the shorting strap attached to the GUARD terminal.
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Figure 3-11. Guarding Against DC Ground Currents
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3-55. VOLTMETER.

3-56. DESCRIPTION.

3-57. In the Voltmeter mode, the Model 740Bfunctions
as a high impedance dc voltmeter with end scale
ranges from 1 MV to 1000 V. Ranges below 10mVare
obtai ned by using the SENSITIVITY pushbuttons to
increase meter sensitivity. The input voltage is in­
dicated on the meter.

3-58. OPERATING PROCEDURE.

3-59. The following steps describe the procedure for
using the Model 740B in the Voltmeter mode:

a. Set rear panel LINE VOLTAGE switch to cor­
rect position for available line voltage.

b. Connect ac power cord to ac power connector;
connect cord plug to ac line.

c. Turn on the Model 740B by depressing the
POWER pushbutton (indicator glows).

d. Set FUNCTION to VM.

-----NOTE-----

Digital readout tubes will not glow
in VM mode.

e. Check OUTPUT indicator. If glowing, de­
press to turn output off.

f. Connect input cable assembly (-hp- 11054A)
to INPUT receptacle. Set INPUT Z switch
to co •

g. Set RANGE and SENSITIVITY for the desired
end scale voltage (Table 3-4).

-----NOTE-----

An additionalend scale voltage
range of 0.1 MV could be ob­
tained by setting RANGE to
1mV and depressing X104 SEN­
SITIVITY. Meaningful mea­
surements cannot, however, be
made on this range due to the
problems of noise at this ex­
tremely low voltage level.

Model 740B

Table 3-4. VM Mode RANGE and
SENSITIVITY Settings

Desired End Scale
RANGE SENSITIVITYVoltage Range

1000 V 1000 V Xl

100 V 100 V Xl

10 V 10 V Xl

1 V 1 V Xl
100mV 100 mV Xl

10mV 10 mV Xl

1mV 10 mV X10

100 MV 10mV X102

10 MV 10mV X103

1 MV 10mV X104

h. Zero the 740B input (1 mV range and below)
by connecting a shorting wire from + to ­
INPUT terminals and adjusting ZERO control
for zero meter deflection.

i. Connect input box terminals for the type of
measurement desired using the information
in Table 3-5.

-----NOTE-----

Negative voltages upto 1 V canbe
measured in VM mode without re­
versing the +and - INPUT terminal
connections.

j. Read the input voltage on the 740B meter.

THE 740B INPUT SHOULD BE
DISCHARGED FOLLOWING ALL
HIGH VOLTAGE MEASUREMENTS
TO PREVENT CARRYING THE
STORED CHARGE TO THE NEXT
POINT OF MEASUREMENT.

k. Remove leads from device under test or de­
energize voltage source and place INPUT Z
switch to 2 MEG position to discharge 740B
input.

Table 3-5. Input Terminal Connections

TYPE CONNECT INPUT TERMINALS
OF

MEASUREMENT + - GUARD ~

Unguarded To high (most To low (most To - Not
(floating) positive) of negative) of terminal Connected

source source

Guarded To high (most To low (most To reference Not
(floating) positive) of negative) of potential of Connected

source source source
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