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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the factory.
Heuwlett-Packard further certifies that its calibration measurements are traceable to the National Institute of Standards and
Technologies, to the extent allowed by the the Institute’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in materials and workmanship for a period
of one year from date of shipment [,except that in the case of certain components listed in Section I of this manual,
the warranty shall be for the specified period]. During the warranty period, Hewlett-Packard Company will, at its
option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall prepay
shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer shall
pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Duration and conditions of warranty for this instrument may be superceded when the instrument is integrated into
(becomes a part of) other -hp- instrument products.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute
its programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, Buyer-
supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental specifica-

tions for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the back
of this manual.

A 3/11/83
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
liability for the customer’s failure to comply with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or per-
form any unauthorized modification to the instrument. Return the instrument to a Hewlett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

| WARNING I

Dangerous voltages, capable of causing death, are present in this instrument. Use ex-
treme caution when handling, testing, and adjusting.

iv




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.
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' WARNING l

NOTE:

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal struc-
tures.

Alternating current (power line).
Direct current (power line).

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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Herstellerbescheinigung

Hiermit wird bescheinigt, dag das Ger&t/System HP 3478A
in Ubereinstimmung mit den Bestimmungen von Postverfligung 1046/84 funkentstort ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerates/Systems angezeigt und
die Berechtigung zur Uberpriifung der Serie auf Einhaltung der Bestimmungen eingeraumt.

Zusatzinformation fur Mes3- und Testgerite

Werden Me(- und Testgerdte mit ungeschirmten Kabeln und/oder in offenen Mefaufbauten
verwendet, so ist vom Betreiber sicherzustellen, dag die Funk-EntstGrbestimmungen unter
Betriebsbedingungen an seiner Grundstiicksgrenze eingehalten werden.

Manufacturer's declaration

This is to certify that the equipment HP 3478A

is in accordance with the Radio Interference Requirements of Directive FTZ 1046/84. The Ger-
man Bundespost was notified that this equipment was put into circulation, the right to check
the series for compliance with the requirements was granted.

Additional Information for Test- and Measurement Equipment

If Test- and Measurement Equipment is operated with unscreened cables and/or used for
measurements on open set-ups, the user has to assure that under operating conditions the Radio
Interference Limits are still met at the border of his premises.
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Chapter |
Meet The 3478A

Introduction

Your new 3478A is a fully programmable HP-IB* digital multimeter. In an auto-
matic test or on the bench, the 3478A offers 3 1/2 to 5 1/2 digit resolution for
measuring dc volts, true RMS ac volts, 2- and 4- wire ohms, and dc and RMS ac
current. The 3478A offers dc voltage performance from 100 nanovolt sensitivity
up to 300 volts (full scale), true RMS capability up to 300 kHz, and resistance
measurements from 100uQ sensitivity to 30MQ (full scale). Its dc and true RMS ac
current measuring capability is from 1uA sensitivity up to 3A. The fast autorange
capability of the 3478A allows you to make measurements over a wide dynamic
range without sacrificing throughput rates.

By selecting the number of digits displayed and using the autozero feature, the
3478A allows you flexibility in measurement speed and accuracy. Up to 71
readings per second can be made with the 3478A in the 3 1/2 digit mode. The
3478A has a fast trigger mode which lets you bypass the built-in settling time
delay to make fast true RMS ac measurements in systems applications.

The alphanumeric Liquid Crystal Display (LCD) gives you measurement units as
part of the reading for easy-to-read, unambiguous answers. The HP-IB talk, listen,
remote, and SRQ status information is also available with LCD annunciators. The
SRQ button can be used to flag or interrupt your computer from the front panel of
the 3478A.

Other system features of the 3478A include the Voltmeter Complete signal and
External Trigger input, both available on the rear panel, to synchronize with scan-
ners or to other external devices. The switchable front/rear inputs let you easily
connect to the 3478A for either bench or systems operation. The systems
package of the 3478A offers convenient rack mounting in a system.

Furthermore, to lower your cost of ownership, the 3478A is calibrated elec-
tronically, either manually from the front panel or remotely in an automatic calibra-
tion system. There are no internal adjustments and the calibration of all functions
is done without the removal of covers. The self-test function verifies most of the
internal circuitry of the 3478A for an indication of the proper operation of the
multimeter.

* HP-IB (Hewlett-Packard Interface Bus) is Hewlett-Packard’'s implementation of |EEE Standard
488-1978 and ANSI MC1.1.



How to Use This Manual

This Operators Manual has been designed with you the operator in mind; to serve
as a complete reference document for using the 3478A as a solution to your
measurement needs. It covers both bench use and remote programming.
Maintenance procedures, such as installation, were intentionally placed later in the
manual -Chapter 4 - because this information is seldom referred to. If, however,
you have just received your 3478A you may want to read that information. A
separate service manual for the 3478A contains the information on calibration,
performance testing, and service.

Familiarize yourself with the 3478A by looking through this manual. The best way
to feel at ease with the instrument is to sit down with this manual and the 3478A
and key in the examples shown. It won’t take long to become familiar with the in-
strument and its many features.

The next four paragraphs describe the remaining chapters and appendix in this
Operators Manual. Read through these paragraphs to acquaint yourself with the
organization of the manual prior to using your new -hp-Model 3478A.

Using the 3478A,
Chapter Il

2 SENSE INPUT
{4 WIRE) (2 WIRE)

Chapter 1l begins where Chapter | H
closes by discussing each function and sdov=

feature of the 3478A in much more O:J:: /——

detail. This chapter also covers topics N SHUNT= 10

MAX

such as optimizing reading rates, alter- — »
. . $500Vpk A

nate triggering modes, the rear panel M BREAK

. . = 3A/250V CIRCUIT
features, and the display. The topics FUSE HERE
are alphabetically arranged for easy v

. . . DC OR AC

reference. Most of the information in CURRENT

this chapter will prove to be very
helpful when you are remote program-
ming the 3478A.



Remote Programming,

10 ! Temperature measurement

20 1 -hp- series 200/300 BASIC Chapter 1
30 !

40 Dvm=723

If your needs are in the area of remote

50 CLEAR Dvm programming the 3478A, then Chapter

60 DISP "Clearing HP 3478A..."

70 WAIT 2 Il is where you need to look for pro-
80 OUTPUT Dvm;"F3R4N4Z1T1" gramming information. Numerous ex-
90 amples are given to enhance the pro-
100 1OUTPUT Dvm;"F4R4N4ZIT M . . .
110 gramming discussion. At the end of
120 @1=.001286 this Chapter are several application
130 @2=.00023595 program examples designed to solve
1;‘3 ?3;;00000009“ frequently encountered measurement
160  ENTER Dvm;B problems. Remember that you will
170 Q4=LOG(B) want to read Chapter Il prior to begin-
190 DISP "The temperature is ";P;" deg. C"
200 END LOOP
210 END
s )
0] ‘s Mai
perator’s IVlaintenance,
CoERER 34784 VERIFICATION PROGRAM (AR
Chapter IV 1. Remove all instruments from the bus except the 3478A.

2. Do not press any 3478A keys during this test until
instructed to do so.

Operator’s maintenance information is
found in Chapter IV. This chapter ad-

3. Remove all input cables from the 3478A.

dresses installation procedures, a com- TEST PROGRESS WILL BE SHOWN ON THE DISPLAY.

plete table of specifications, what to do

if you suspect problems with the 3478A, L J
and many other items of special interest L )

to the operator.

HP-1B Description,
Appendix A

THH TH ?a HP-IB is Hewlett-Packard’s implemen-
L1 tation of |EEE standard 488-1978

DEVICE A
| Standard Digital Interface for Program-
LISTEN AND CONTROL mable Instrumentation. Appendix A

provides a general description of the
HP-IB Interface. This information is
{e.g. CALCULATOR) A .

(/> controller independent, but gives
specific information about the 3478A
as it relates to HP-IB.




Turning it On

Before applying ac power to the 3478A, check the rear panel line voltage option label
to be certain the instrument is set for the nominal line voltage in your area. If
necessary, refer to the installation information in Chapter 4. As you press the line
switch, carefully watch the display as the 3478A goes through a complete internal
self test and displays its HP-IB address.

DISPLAY RESULT

The 3478A displays ‘'SELF TEST"”
gl will B TCCOCT during the period of time it is perform-
- E L F : E = ing the tests. It will then display ‘'SELF
s TEST OK’" or an appropriate error
message upon completion of the Self
Test.

CClC TCCT / The message shown here affirms that
E - F ! E i B h the 3478A is ready for measurements.

The factory preset HP-IB address for the

3478A is “23''. This address may be

”{ P I B lq B R S E 3 easily changed to fit your system needs

— by means of five switches on the rear
panel. The 3478A may also be set for
TALK-ONLY, in which case the display
would indicate: HPIB ADRS.T.O. Note,
if the self test does not pass, this
message would be replaced by an error
message.

This entire process takes only a moment
to complete. At this point the 3478A is
ready to use and is set to the following
State:
Function: DC Volts

Range: Autorange on

Display: 5 1/2 Digits of Display

Trigger: Internal Trigger

Auto-zero: On
NOTE

Most 3478A’s produced prior to January 1983 will not
display ‘“SELF TEST OK.’" This is normal.
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Test/Reset

Even though the 3478A went through its Self Test during Turn-on, let’s go through

Simplified Operation

The front panel of the 3478A is designed for
ease of use by logically grouping keys that
are functionally related. This chapter is in-

Display
12 character alphanumeric display
with 12 dedicated annunciators.
The display is read directly in

Blue Key
[shift] pressed before another key
executes the function shown
above that key.

QSense
These terminals are used for the
voltmeter sense leads when mak-
ing 4-wire ohms measurements.

engineering units, i.e., MV for
milli-volts, MOHM for Meg-ohm
resistance, ‘etc.

it manually. As we do, carefully watch the display, especially the 12 annunciators tended to provide a basic working knowledge
along the bottom. Every segment in the display (except for the top dot in the of the 3478A in making typical
colon) is turned on for as long as you hold the Self Test button down. When the measurements.
button is released, the display will remain for approximately 2 seconds while the Self
Test is performed. The 3478A is then reset and returns to its turn-on state. A more

Input

These are the voltmeter and
2-wire ohms input, 4-wire ohms
ource current terminals.

‘ Measurement
complete description of the Self Test is found in Chapter Il. Should any of the five £ i K
elements of the self test fail, a message will be displayed identifying the general unction Keys
Fp H : initi i Use the first six keys along the @ SENSE INPUT
circuit area where the failure occurred. This can greatly reduce initial troubleshooting EWIRE) (2 WiRE)
’ top row to select the type of 3
time. measurement you want to make. Front / Rear
. DC Vot When this switch is out, the front
Do This DISPLAY age panel input terminals are selected.
TEST/ If the switch is in, the rear panel
RESET AC Voltage terminals are used.
p—— DC Current
I PO e ek - : A
AC Current 7
NOTE urren This is the Amps input terminal
and is used with the INPUT LOW
Most 3478A°s produced prior to January 1983 will turn on 2-Wire Ohms terminal. (3 Amp fuse protected)
every display segment for the duration of the Self Test (ap-
proximately 2 seconds) regardless of how long the Self Test 4-Wire Ohms
button is depressed.
Additional Feature
Number of Range Keys Keys

Digits Displayed
The “SHIFTED” functions of the
range keys are used to select
alternate numbers of display
digits. This feature is provided as
a means to increase reading
rates, but with a trade-off of
noise rejection and resolution. Be
sure to read DISPLAY and OP-
TIMIZING READING RATES in
Chapter Il

3 3 1/2 digit mode,
(fastest reading rate,
least resolution and lit-
tle noise rejection).

4
@ 4 1/2 digit mode.

5 5 1/2 digit mode, (best

noise rejection, slowest
reading rate)

The range keys, as the name im-
plies, are used to select the pro-
per range for the measurement.
Press any of the keys to select
the manual range mode. Note the
M RNG annunciator in the
display. The Auto/Man key will
return the meter to autorange.

Pressing this key tog-
gles between Auto and
Manual ranging.

Upranging.

[&]
(=]

Downranging.

These keys are used to select
special operating features of the
3478A. The next two chapters
provide a detailed explanation of
these keys. The blue shift key
allows for selecting the
" SHIFTED” functions of the bot-
tom row of keys. You can always
tell when you have pressed the
Shift key; the SHIFT annunciator
will appear in the display. It will
disappear when the function is
executed or shift is pressed
again.

Internal Trigger is selected by this
key. In this mode, the 3478A
triggers itself for the fastest
possible reading rate.

Autozero is a function that allows
you to enable or disable the inter-
nal zero correction circuitry. Turn-
ing Autozero off increases the
reading rate with a trade-off of
long term stability.

Pressing the Single Trigger key
causes the 3478A to take one
reading and wait for the next trig-
ger impulse. This impulse can
come from either the Single Trig-
ger key or the External Trigger in-
put (rear panel BNC).

TesyReset performs an internal self
test then resets the 3478A to its
turn-on state. Any errors in the
self test are noted in the display.

The front panel SRQ (Service Re-
quest) key is an HP-IB operation
that enables you to manually in-
terrupt the controller. This key is
enabled by setting the SRQ mask.

The 3478A HP-IB Address is
displayed in response to the Ad-
dress key.

Another HP-IB operation, Local
returns the 3478A to front panel
control from the REMOTE mode.

The 3478A features total elec-
tronic calibration. The Cal key is
used as part of that procedure.
See the 3478A Service Manual,
-hp- part number 03478-30001.
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Chapter [/
Using The 3478A

Introduction

The -hp- Model 3478A Digital Multimeter is a very powerful bench instrument
equally at home in the lab or production areas. In the first chapter you saw the
very basic features of the 3478A; in this chapter you will learn to use those
features to solve your measurement needs. The detailed operating information in
this chapter presents the most comprehensive instruction about all of the
multimeter’s functions. Whether you use your 3478A as a stand alone bench in-
strument or coupled with a computer for a measurement system, the information
in this chapter will prove invaluable.

Detailed Operating Instructions

The goal of this chapter is to provide easy to find answers to the vast majority of
questions you may have about using your 3478A. To this end, this chapter is
divided into 12 major subject headings. Each subject presents the most com-
prehensive information about a particular feature or function of the 3478A. At the
end of most subjects will be a short list of HP-IB remote programming commands
that pertain to that subject. For more information on remote programming, refer to
Chapter |ll.

Operating Characteristics

The Operating Characteristics of the 3478A are detailed in Table 2-1. This table is
not the comprehensive table of specifications, but rather an abbreviated set. You
will probably find that this table answers most of your questions about the
capabilities of the multimeter without poring over several pages of specifications.
Should you ever need to refer to them, the complete Table of Specifications for
the 3478A is given in Chapter 4.

Table 2-1. Operating Characteristics

DC VOLTS 100 nanovolt resolution (30mv range) to 300V AC AMPS 1A resolution (300mA range) to 3A Full Scale
Full Scale Maximum Shunt Resistance = .3Q
Zin: >10'°Q, 30mV,300mV, and 3V range Maximum Burden at Full Scale = <900mV
10 M2 + 1%, 30V and 300V range Bandwidth: 20Hz - 20kHz
AC VOLTS 1uV resolution (300mV range) to 300V full OHMS 100402 resolution (30 ohm range) to 30
scale True RMS Responding, Crest Factor = megohms Full Scale
4:1 at full scale Open Circuit Voltage: <6.3V
Bandwidth: 20Hz to 100KHz (300KHz on 30V Current through Rx: 30Q,300Q, 3KQ range -1mA
range) 30KQ range - 100xA
Zin: 1 M2 £ 1%, in parallel with 75pF 300KQ range - 10pA
DC AMPS 1A resolution (300mA range) to 3A full scale 3MQ range - 1pA
Maximum Shunt Resistance = .30 30M@ range - 100 nA

Maximum Burden at Full Scale = <900 mV




AUTOZERO

What is Autozero?

The autozero key allows the user to selectively enable or disable the internal zero-
ing technique used in the 3478A. Enabling autozero insures the user that any off-
set errors generated internal to the 3478A are continuously nulled with each
reading. This renders the most accuracy. There are, however, many applications
where disabling the autozero is advantageous. With autozero off, the internal
reading rate nearly doubles. This would be important in programmable applications
where speed is critical. Furthermore, the 3478A input circuitry remains in a com-
pletely static state with autozero off. This is useful when making measurements in
extremely high impedance circuits where the internal switching transients of the
3478A may affect the reading accuracy. Of course, any range or function change
that takes place with autozero off is automatically accompanied with an autozero
update. The thermal stability of the measurement environment is the most impor-
tant factor in deciding whether or not to turn autozero off. By simply keeping the
temperature of the 3478A at a fixed value, you can turn autozero off without
adverse effects.

How it Affects Measurements

DC Voltage and Current

Do This
Turn the 3478A off, then on again.
press: AUTO Notice that the display is being up-
ZERO dated more frequently, indicating a
T‘leG faster reading rate. Also notice that

the AZ OFF annunciator is on in the
display. The Autozero feature is now
turned off. Pressing the key sequence
again will turn Autozero back on.

Autozero is used to correct for small offsets (thermal, etc) in the DC input
amplifier circuitry of the multimeter. With the Autozero feature enabled (Autozero
is enabled at power turn-on) the 3478A takes two measurements per reading: a
“zero” measurement and a measurement of the input voltage. The displayed
reading is the algebraic difference between the two measurements. The 3478A
makes the zero measurement by disconnecting the multimeter’s input terminals,
and then shorting the internal input circuitry to circuit common. It then switches
back for an input voltage measurement. All switching is internal and is automatic.
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AUTOZERO (Cont'd)

With autozero turned off, whenever a new function or range is selected the
3478A immediately takes one final zero measurement and stores the results in its
internal memory. Subsequent measurements of the input voltage subtract this one
zero measurement to correct the reading. Since only the input voltage is
measured, the reading rate almost doubles.

AC Volts and Current

AC voltage and current measurements use different input circuitry than dc voltage
and current measurements. However, with autozero on, a zero measurement is
made to null any errors in the A/D converter. Turning autozero off has the same
effect as on dc volts and current.

Resistance Measurements

For 2-wire ohms measurements the autozero feature performs just as it does for
DC voltage measurements. Resistance measurements using the 4-wire mode re-
quire different considerations.

The zero measurement is normally made with the input amplifier shorted to circuit
ground. In the 4-Wire ohms mode, the input amplifier is shorted to the 4-Wire
SENSE LO terminal for the zero measurement. With autozero “ON”, the zero
reading is updated for each measurement cycle. With autozero " OFF”, the reading
is not updated and may cause an ohms measurement error if the resistance of the
test leads change. To prevent this error, a new zero reading should be taken by
changing or updating the state of the 3478A anytime test leads are changed.

See Also: Display (Integration Time) and Optimizing Reading
Rates

(m Commands

SYSTEMS

Z0 Turns autozero off
Z1 Turns autozero on



CALIBRATE

What is Electronic Calibration?

One of the many features of the 3478A is electronic calibration. This represents a
totally new concept in Hewlett-Packard voltmeters. Before, voltmeters had to be
removed from their mounting, have their covers removed, and mechanical ad-
justments made. Then the voltmeter had to be reassembled and installed. But now,
calibration may be done by pressing a front panel button and there is absolutely no
disassembly required. It is beyond the scope of this section to present the entire
calibration procedure. For complete calibration information refer to the 3478A Ser-
vice Manual, -hp- part number 03478-90008.

Briefly, Electronic Calibration is done by applying a known voltage (or resistance or
current) to the voltmeter and telling it the exact value of that voltage. The
voltmeter then takes ten readings and compares the average of those readings to
the known value. A ”CALIBRATION CONSTANT” is calculated to correct the
reading to the known value and then stored in the voltmeter’s memory. These
Calibration Constants are generated for each range and function of the meter. All
subsequent measurements are corrected by the constants. The Calibration Cons-
tant memory is backed-up by a long life battery to maintain the constants when
power is turned off.

Calibrate Enable

On the front panel of the 3478A is a small rotary switch labeled CAL. This
switch, when rotated so that the slot is vertical, enables the calibration procedure
of the 3478A. This switch should not be turned except when qualified service
trained personnel are to perform the calibration procedures. Enabling the CAL
switch may cause loss of calibration if proper procedures are not followed careful-

ly.

DESIGNED F

Rl > Commands

C Calibrate
(see the 3478A Service Manual)
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CURRENT

Measuring Current

Your 3478A has the capability of measuring DC or True RMS AC Currents up to 3
amps in two ranges. The current function is protected by a 3 Amp, 250V fuse. If
the fuse opens, refer to Chapter IV before replacing. The illustration below shows
the internal current shunt and fuse used in the 3478A. The unknown current
flowing through the current shunt produces a voltage which can then be
measured.

Current inputs of greater than 1 amp may cause the current shunt to change value
slightly due to self heating (somewhat like a thermistor). This may cause inac-
curacies in the measurement. Sufficient time should be allowed for the circuitry to
settle after the measurement is complete, before other critical current
measurements are made.

DC Current | -,

Press the DC Amps key and select the appropriate range (or let the 3478A
autorange). When measuring currents, remove all other test leads from the 3478A
front panel. There are two ranges available for current measurements: the 300
milliamp range and the 3 amp range. Up to 10 microamps of noise may be seen on
the 300 milliamp range.

AC Current |~a l

Measuring ac current is identical to dc current, except that you use the AC Amps
key to select the measurement function. The specified range of the AC ammeter is
30 milliamps to 3 amps. Lower accuracy readings down to 1 milliamp may be taken
on the 300 milliamp range. Up to several hundred counts of residual offset may be
seen on the 5% digit display with the input open.

DESIGNED FOR f? SENSE INPUT
% Commands O;FO

F6 Selects AC Current mode (also H6)

F5 Selects DC Current mode (also H5) "W P
o
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Figure 2-1. Current Measurements
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DISPLAY

How it is Used

Another of the unique features of the 3478A is the 12 character alphanumeric
display with 12 dedicated annunciators. The alphanumeric display may be used in
one of three modes: NORMAL, MESSAGE, or USER GENERATED MESSAGE. The
annunciators are used to indicate the current state of the multimeter’'s features
(SRQ, autozero, 2- or 4- wire ohms, etc.).

Do This
press: rEST/ This puts the 3478A in its SELF TEST
RESET mode. For now, just watch the display
TSR% and notice the 12 characters in the

display and the 12 annunciators.

Normal

In the NORMAL mode of operation the display is used to indicate the results of the
measurement, whether dc voltage or ohms, etc. The measurement is displayed in
the 2nd through 7th characters in the display. The first digit displays the polarity
(+ or —) of the reading. The measurement function (and, in some instances, an
indication of range) is given in the last four characters of the display. The max-
imum display is 303099 with the decimal point appropriately placed for the range.

Do This
press: This puts the meter in the dc volts
—v AUTO function, manual range mode. Note the
MAN M RNG annunciator in the display.
press: Press these keys several times and
watch the display as the decimal point
G‘ OR G moves across, and as the display in-

dicates MVDC for milli-volts DC, and
then VDC for Volts DC. The display is
always read directly. Do the same in
the 2-wire ohms mode. Watch as the
display indicates OHM, KOHM (kil-
ohms) and MOHM (Meg-ohms).
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DISPLAY (Cont'd)

Abnormal Multimeter Readings

If a reading is larger than a particular range can display, the display will indicate an
OVLD with the measurement function and decimal point still displayed.

If the A-D convertor is inoperative, the display will indicate " A-D TEST FAIL” or
“A-D LINK FAIL”. The 3478A will continue to try to make a reading, and if it suc-
ceeds, it will display the reading.

Message

It was demonstrated in the last two paragraphs that the 3478A is capable of
displaying error messages. There are several other messages the 3478A may
display. For example:

Do This
press: CAL The display should now indicate
"ENABLE CAL”. This message in-
[Loc“ dicates that the calibration switch
must be set to the calibrate position
before the instrument can be
calibrated.
OR
ADRS
sRQ The display now shows the HP-IB ad-
dress of the 3478A.

These are two more examples of messages which the 3478A may display. Other
possible messages will fall into one of three categories:

Table 2-2. 3478A Messages

ERROR MESSAGES (see Self Test)
U.C. RAM FAIL
The 3478A has failed its internal RAM self test.

U.C. ROM FAIL
The 3478A has failed its ROM self test, indicating an error in the ROM.

CAL RAM FAIL
An attempt to write to the calibration RAM durin<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>