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Table 1-1. Model 3400A Specifications

VOLTAGE RANGE: 1mV fo 300 V full scale, 12
ranges.

DB RANGE: -72 to +52 dBm {0 dBm = 1 mW in
600).

FREQUENCY RANGE: 10 Hz to 10 MHz.

RESPONSE: Responds to rms value (heating value)
of input signal.

METER ACCURACY: % of Full Scale (209C to
3000)*
104z 50¥z 1MHz 2MHz 3MHz 10MHz
sk | a1% | 2% | 3% | 5% |

AC-to-DC CONVERTER ACCURACY: % of Full
Scale (20°C to 30°C)*

10Hz 50Mr 1MHz 2MHz 3MHAz 10MHz
[ash [20.75% | 2% | 3% | 5% |

QUTPUT: Negative 1 V dc into open cireuit for
full-scale deflection, proportional to meter
deflection; 1 mA maximum; nominal source
impedance 1000%.

OUTPUT NOISE: <1mV RMS,

CREST FACTOR: (ratio of peak-to-rms ampli-
tude of input signal): 10:1atfull scale (except
where limited by maximum input), inversely
proportional to meter deflection (e. g. , 20:1 at
half-gcale, 100:1 at tenth-scale).

INPUT IMPEDANCE: 0,001 V to 0.3 V range;
10 M shunied by <50 pF: 1.0 Via 300V
range; 10 M shunted by <20 pF. AC-coupled
input.

AC OVERT,0AD: 30 dB above full scale or 800 V
peak, whichever is less, on gach range.

MAXIMUM DC INPUT: 600 V on any range.

RESPONSE TIME: For s step function, <5
seconds to respond to final value.

POWER: 115 or.230 V =10%, 48 to 440 Hz.
approximately 7 watts.

WEIGHT: Net 7 1/41bs. (3, 3kg); shipping 10 bs.
(5 kg).

OVERALL DIMENSIONS: & 1/2" high; 5 1/8" wide;
11 11/16" deep.

*Temperature Coefficient: +0. % over range of 00C 1o 209C and 309C to 550C,
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Section I

SCOPE OF MANUAL

This manual contains the information necessary for oper-
ating and servicing the standard Model 3400A RMS Voltmeter
and the Model 34004/ thion 01 RMS Voltmeter {DB scale

uppermost).

SECTION |
.GENERAL INFORMATION

1-1. INTRODUCTION.

1-9. This section contains general information about
the Model 3400A RMS Voltmeter (Figure 1-1). In-
cluded are: description of instrument, purpose, in-
strument identification, equipmemt supplied and
accessory equipment available. Also included is a
table of instrument specifications.

1-3. DESCRIFTION AND PURPOSE.

1-4. The Model 3400A RMS Voltmeter measures the
actual root-means-square (RMS) value of ac voltages
between 100 microvelts and 300 volts, TIregquency
range is from 10 Hz to 10 MHz. Full scale
measurements of nonsinusoidal waveforms with crest
factors (ratio of peak voltage to rins voltage) of 10
can be made.

1-5. Ac voltages are measured with a specified full-
scale accuracy of 1% from 50 Hz to 1 MHz, +2%

from 1 MHz to 2 MHz, 3% from 2 MHz to 3 MHz,

and +53% from 10 Hz to 50 Hz and 3 MHz to 10 MHz.
A single front panel control selects one of 12 vollage

or decibel ranges.

1-6. The Model 34D0A crest factor rating is 10:1
which enahbles full scale readings for pulses which
have a 1% duty cyele. At 1/10th of full scale, pulse
trains with 0. 01% duty cyele (100:1 crest factor) can
be accurately measured.

1-7. The Model 3400A provides a dc output which is
proportional to the front panel meter reading. By
using this voltage to drive auxiliary equipment, the
Model 3400A fmictions as an rms ac-to-de converter.

i-8. SPECIFICATIONS.

1.9, Table 1-1 contzins the specifications for the
Model 3400A.

1-10 INSTRUMENT AND MANUAL
IDENTIFICATION. '

1-11. Hewlett-Packard uses a two-section serial num-
ber. If the first section {serial prefix) of the serial

01768-4

number on your instrument does not agree with those
on the title page of this manual, change sheets gupplied
with the manual will define the differences between your
instrument and the Model 3400A described in this man-.
ual, Some serial numbers may have a letter separating
the two sections of the number. This letter indicates
the country in which the instrument was manufactured.

1-12. EQUIPMENT SUPPLIED.

1-13. The equipment supplied with each Model 34004
iz listed and descriped in Table 1-2.

Tahle 1-2. Fquipment Supplied

IDENN%%E%;TION QUANTITY | DESCRIPTION
10110A i Adapter (BNC to
dual banana jack)
8120-1348 1 Power Cord
03400-90008 1 Operating and
Service Manual

1-14. ACCESSORY EQUIPMENT AVAILABLE.

1-15. The accessory equipment available is listed
in Table 1-3, TFor further information contact your
local -hp- Szles and Service Office, (See Appendix B
for office locations.}

Table 1-3. Accessory Equipment Available

IDENTIFICATION T
NUMBER DESCRIPTION

105034 Cable (Male BNC to male
BNC, 48 inches)

110014 Cabie (Male BNC to dual
hanana plug, 45 inches)

11002A Test Lead (dual banana plug
to alligator clips, 60 inches)

11003A Test Lead {dual banana plugto
probe and alligator clip, 80 in.)

4564 Current Probe

1-1
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Section II

SECTION 11
INSTALLATION

2-1. INTRODUCTION.

2-2. This section coutaing informationandinstructions
necessary for installation and shipping of the-hp- Model
3400A RMS Voltmeter. Included are initialinspection
procedures, power requirements, insfallation infor-
mation, andinstructionsfor repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. The -hp-Model 3400A RMS Voltmeter received a
careful mechanical and electrical inspection before
shipment. As soon as the Model 34004 is received,

verify that the contents are intact and as ordered.

Although the instrument should be free of mars and
seratches and inperfect electrical condition, it should
he inspectedfor any physical damge which may have
been incurred in transit. Also test the electrical
performance of the instrument using the procedures
given in paragraph 5-5 . If any physical damage or
slecirical deficiency is found, refer to the warranty
on the inside front cover of this manual. Should
ghipping of the instrumeunt become necessary, refer
to paragraph 2-14 for repackaging and shipping
instructions.

2-5. POWER REQUIREMENTS.

3-8. The Model 34004 can be operated from any ac
source of 115- of 230- volts {£10%), at 48 to 440 cycles.
With the instrument disconnected from the ac power
source, move the slide switch (located cn the rear
panel) until the desired line voltage value appears.

The ac line fuse is 2 0.25 amp, fastblow type forlls-
or 230-vclt operation. Power dissipation is approxi-
mately 7 watts.

2-7. TheMode] 3400A is equipped with a three-prong
power cord. To protect operating personnel, it is
necessary to preserve the grounding feature of this
plug when using 2 two contact ac outlet. Use a three-
prong to two-prong adapter and connect the green
pigtail lead on the adapter to ground.

2-8. INSTALLATION.

9-9. The Model 34004 is 2 submodular unit suitable
for bench top use. However, when used in combination
with other submodular units it can be bench and/or
rack mounted. The -hp~ combining case and adapter
frame are designed for this purpose.

9.10. COMBINING CASE (-hp- Models 10514 or 10524},

2-1i. Thecombining caseig a full-module unit which
accepts various combinations of submodular units.
Being a full-module unit, it can be bench or rack
mounted znd is analogous to any full-module instru-
ment.

9-12. ADAPTER FRAME (-hp- Part No. 5060-0787).

2-13. The adapter frameis a rackframe thataccepts
any combination of submodular units. It can be rack
mounted only. For additional information, address
inquiries to your -hp- Salesand Service Office. (See
Appendix B for office location.)

2-14. REPACKAGING FOR SHIPMENT.
2-15. The following paragraphs contain a general
guide for repackaging for shipment. Refer to para-
graph 2-16 if the criginal container is tobe used;2-17
if it ig not. If you have any gquestions, contact your
local -hp- Sales and Service Office.

NOTE

1f the instrument is to be shipped to
Hewlett-Packard for service or
repair, attach a tag to the instrument
identifying the owner and indicate the
service or repair to be accomplished;
include the model number and full
serial number of the instrument. In
any correspcndence, identify the
instrument by medel number, serial
number, and serial number prefix.

2-16. If original container is to be used, proceedas
follows:

a. Place instrumentinoriginal container ifavail-
able. If original container is nol available, one
can be purchased from your nearest -hp- Sales and
Service Office. .

b. Ensure that the container is well sealed with
-strong tape or mwetal bands.

-2.17. If original container is not to he used, pro-
ceed as follows:

a. Wrap instrument in heavy paper or plastic
before placing in an inner container.

L. Use packing material around all sides of
instrument and protect panel face with cardboard
strips.

¢. Place instrument and inner container in a
heavy carton or wooden box and seal with strong
tape or metal bands.

d. Mark shipping container with "DELICATE
INSTRUMENT, " "FRAGILE, " etc.
2-1
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Direct reading meter: dcmeter whichindicates
rms voltage level of input signal.

Mechanical zero adjustment: screwdriver
adjustment for zero of direct reading meter.

LINE ON pilot lamp: neon lamp which
indicates when power is applied to instrument
and power switch is ON.

Power swiich: two-positiontoggle switchwhich
applies 115- or 230-volts ac to instrument,

RANGE switch: 12-position rotary switch
which selects various attemmation ranges
available within Model 34004.

INPUT connector; BNC jack which enables

" application of input signal to instruments

measuring circuits,

56 6 6

1.

10,

- FUsE -/
115/230¥ [w] 2]

3qDCA-E-0DE4

115/230-volt switch: two-position slide switch
which sets instrument tc operate from either
a 115- or 230-voll zc source. ‘

Input power jack: three-prong jack which
enables application of 1ine voltage to instru-
ments power supply circuits.

115V/230V . 254 FUSE: 0.25 ampere fuse
whichprovides protection against line voliage
surges.

DC OUT jack: tielephone-typejackwhichpro-
vides negative 1-volt dc out at full scale de-
flection, output is proportional ta meter de-
flection. Output impedance is 1000 ohms.

A telephene type plugfor the DC OUT jack may
be purchased under -hp- Part No. 1251-0067.

: Figure 3-1. Model 3400A Controls and Indicators

]
-
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Section IT1

SECTION 11

OPERATING

INTRODUCTION,.

This section consists of instructions and infor-
mation necessary for the operation of the -hp- Model
This section contains identi-
fication of controls and indicators, turn-on pro-
cedures, and operating instructions.
is a. discussion of the applications for the Model

3-3. CONTROLS AND INDICATORS.

3-4. Each operating contrel, connector, and indicator
located on the Model 34004 is identified and described
The description of each component is
keyed to an illustration of that component wiich is

included within the figure.

TURN ON PROCEDURE.

3-6. Toturnonthe Model 34004, proceed as follows:

a. Set 115/230 switch (7, Figure 3-1) to correct
position for input line voltage.

h. Apply ac voltage to Model 3400A by plugging
power cord into input pewer jack (8) acreceptacle.

. Operate power switch (4) to ON; ensure that
LINE indicator (3) lights.

NOTE

Allow five minutes for the Model
3400A to warm up and stabilize
before making a reading.

OPERATING INSTRUCTIONS.

DO NOT MEASURE SIGNAL ABOVE
80 VOLTS WITH 10 TO 1 CREST
FACTOR. OTHERWISE, THE MAXI-
MUM INPUT RATING (800 VOLTS
PEAK)WILL BE EXCEEDED. WHEN
MEASURING SIGNALS UP TO 80
VOLTS RMS WITH A 10 TO1 CREST
FACTOR, USE THE BNC TO DUAL
BANANA JACK, ACCESSORY 101104,
SUPPLIED WITH THE INSTRUMENT,
OR OTHER INPUT TEST LEADS AND
CONNECTIONS THAT WILL WITH-
STAND THE MAXIMUM INPUT OF
800 VOLTS PEAL.

3-8. To operate the Model 34004 as an rms volt-
meter proceed as follows:

a. AttachtestleadtoINPUT connector (6, Figure
3-1). {See Table 1-3for a list of test leads available. )

b. Set RANGE switch (5) to 300 VOLTS position.

Also included

INSTRUCTIONS

WHEN MEASURINGANAC SIGNAL
SUPERIMPCOSED ON A DC LEVEL,
ATLWAYS SET THE RANGE SWITCH
TO THE 300 VOLT POSITION.
ATMIGH VOLTAGE TRANSIENT DUE
TO THE APPLICATION OF A DC
VOLTAGE WILL DAMAGE THE
INPUT CIRCUITRY.

¢. Connect test lead to point to be measured.

d. Rolate RANGE switch counterclockwise until
meter (1) indicates on upper two thirds of scale.

3-9. APPLICATIONS.

3-10. The Model 3400A can be used in conjunction
with other test instruments to measure the rms
value of ac signal with a dc component, measure rms
current and act as an rms ac-to-dc converter. For
additional information on special apphcatlons contact
your -hp- Sales and Service Office.

3-11. RMS VALUE OF AC SIGNALS WITH DC
COMPONENT.

3-12. Since the 3400A is an ac device it will measure
only the rms value of the ac component. If it is nec-
essary to include the rms value of the dc component
when measuring 2 signal use a -hp-Model 412A DC
Voltmeter to measure the dc component, Substitute
the reading from the Model 4124 and Model 34004 in
the following formula: The ac signal (up to 800V peak)
may be superimposed on a dc level of up to 600 V.

= 2 2
e =lle + e
rms ac dc

3-13. RMS CURRENT.

3-14. To measure rme current, use an ~hp- Model 45GA.
AC Current Probe. This probe clips around the
current conductor and provides an output voltape that
is proportional to the current being measured. Using
this method, rms currents of one milliampere {o one
ampere can be measured.

3-15. RMS AC-TO-DC CONVERTER.

3-16. Since the Model 3400A is provided with a dc
output (10, Figure 3-1) which is proportional to the
meter deflection, it can be used as a linear rms ac
to dc converter. The de output can be used to drive a
~-hp- Model 34404 Digital Voltmeter for high resolu-
tion measurements and/or a Mosely Model 630 Strip
Chart Recorder. External loading doesnct affect the
meter accuracy so that both the meter and de output
can be used simultaneously. A plug for DC OUT jack
may be purchased under -hp- Part No. 1251-0067.

3-1
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