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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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CFRTIFICATION

 The Hewlett-Packard Company certifies that this instrument was

thoroughly tested and inspected and foind to meet its published
specifications when it was shipped from the factory The Hewlett-
Packard Company further certifies that its calibration measure-

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

‘the extent allowed by the Bureow's calibration facility.
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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 dellvery, or, in the case of certain major compo-
nents listed in the operating manual; for the specified period. We
will repair or replace products which prove to be defective during
the warranty perlod promded they are returned to Hewlett-

" Packard. No other warranty is expressed or lmplled We are not

liable for consequentlal damages

* Service contracts or customer assistance agreements are ave dable

for Hewlett-Packard products that requlre mamte /ance and re-
pair on-site. o L

For any assxstance contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.,
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MODEL 3410A
AC MICROVOLTMETER

SERIALS PREFIXED: 842- ‘ '

, Appendix C, Manwal Backdating Changes (in the back of the
: manual), adapts this manual to instruments with Sarials
Prefixed: 648-, 719-, 128-, 731-, 135-, and 752-,

. ' ‘ Copyright Hewlett-Packard Company 196":'
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Section I

Madel 3410A

} .
‘ Figure 1-1, Model 3410A AC Microyoltmeter

Table 1-1, Spe

cifieations

VOLTAGE RANGE: 3 pV full scale to 3V full
scale in 13 ranges,

VOLTAGE ACCURACY: % FULL SCALE

FREQUENCY RANGE: § Hz to 600 kHz in 5 de-
cade ranges,

4

FREQUENCY
| SHz 10Mz 25Hz 100Hz 0%Hz  600KkHz '
| 30uv to 3V | :10% +3% +6%

. 100V | £15%*! £10%* +3% | 5%
3uv £20%* | 210% +3% £10%

FREQUENCY DIAL ACCURACY: :10% full scale

(unlocked),
PHASE LOCK RANGE: Pull in, 1% of full seale
frequency.
Track, 5% of full scale

frequency.
: Tracking speed, 0, 5% of
full scale/second

MA{IMUM ROISE REJECTION: 20dB rms
anove full scale on all ranges for rated

acuuracy,

INPUT IMEEDANCE: 10 mV to 3V 2ange, 10 MQ
shunted by 10 pF.
' 3 nF to 3 mV range, i0MQ

shunted by 20 pF.

* At lower frequencies and microvolt signal levels, meter fluctuations in the READ MODE
may give the impression of an unstable lock condition, However, the 3410A will lock and
track at these lower frequencies and provide a usable voltage indication. ‘

METER: Resporndsto average value of input wave-
form; calibrated in rms value ‘of sine wave.
Linear voltage scales Otol and Oto3; dB scale
-12 to +2 dB (0dB = 1 mW into 6008),

LOCAL OSCILLATOR QUTPUT: 4 V square wave
into open circuit at the same frequency as the

phase locked input signal.

RECORDER QUTPUT:+1 V into 10008 for full scale
deflection, +0,5V adjustable offset level,

AC POWER: 115 or 230 V £10%, 50 to 400 Hz,
2w,

DIMENSIONS: Standard 1/2 module, 6-1/2" high,
7-3/4" wide, 11-1/2" deep, (164x196, 9%292 mm).
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Section I

SECTION |
GENERAI. INFORMATION

1-1. DESCRIPTION.
1-2, The Hewlett-Packard Model 3410A AC Miecro-

voltmeter {5 a tuneable phase locking voltmeter designed
to measure ac voltages from 3 microvolts to 3 voits -

full scale. When tuned to any discrete frequency be-
tween 5 Hz and 800 kHz, the 3410A will indicate the
amplitude of the signal present at that frequency, re-
jecting all noise and non-harmonically related signals,

1-3, Two ubtputs are provided on the rear panel to
extend the usefulness of the 3410A, The RECORDER
OUT terminal provides a de output that is propor-

- tional to meter deflection., This cutput, 1 V into 1 k2

for full scale deflection, may be used to drive a pen
recorder or other auxiliary equipment, A 6V square
wave at the tuned frequency, which may be used to
drive an electronic. counter for making precise fre-
quency mensurements. is available at the OSC OU’I‘
,terminal,

1-4, The Model 3410A AC Microvoltmeter is shown
in Figure 1-1, and Table 1-1 gives a list of its per-
formance specifications.

01825-1

1-5. OPTION.

1-8. Option 01 is a standard -hp- Model 3410A that
has the dB scale placeduppermost on the meter face,
This option is used to obtain greater resolution when
making dB measurements,

1-7. INSTRUMENT AND MANUAI.
‘ IDENTIFICATION. ! :

1-8, Hewlett-Packard instruments are identified by
a two-section eight-digit serial number (000-00000).
If the first three digits of the serial number on your

~ instrument do not agree with those on the title page

of this manual, chang. sheets supplied with the manual
will define differences between your instrument and
the Model 3410A described In this manual,

1

1-0. Ifaletter prefixesthe seriainumber, the instru-
ment was manufactured outside th|e Unlted States.

" PR IO T T = 3 iy, e bt ek st o Y
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Section II

" 'SECTION I
INSTALLATION

2-1, INTRODUCTION.

2-2, This sect’on contains infarmation and fnstrue-
tions necessary for the installation and shipping of
the Model 3410A Microvoltmeter, Included are inf-
tial Inspection procedures, power und grounding re-
quirements, installationinformation, and instructions
for repackaging for shipment,

2-3. INITIAL INSPECTION.

2-4. This instrument was curefully Inspected both
mechanically and electrically before shipment. It
should be physically [ree of mars or scratches and in
perfect electrical order upon receipt. To confirm
this, the instrument should be inspected for physieal
damage recelved in'transit. Also check for supptied
accezsories, and test the electrical performance of
the instrument using the procedure outlined in tie
: Performance Checks found in Paragraph 5- . I
there 1s damage or deficiency, see the wa ranty on
the inside {ront cover of this manual.

2-5. POWER REQUIREMENTS. |

2-6. The Model 3410A can be operated from any
source of 115 or 230 volts at 60 to 1000 Hz. The
115/230 'V slide switch on the rear panel sets the in-
strument to operate from the desired line voltnge,
Power dissipation is less than 25 watts.

2-7. GROUNDING REQUIREMENTS.

2-8. To protect operating personnel, the National
Electrical Manufacturers' A §sociation (NEMA) recom-
mends that the instrument pane! and cabinet be
grounded, This Inst;-ument is equipped with a three-
conductor power cable which, when plugsed into an
appropriate receptacle, groundsthe instrument, The
offset pin on the power cable three-prong connector
is the ground wire, ;_

2.9, 'Topreservethe protection femure when operating
the instrument from a two-contact cutlet, use a

o three-prong to two-prong adapter ana connect the

green pigtall on the adaprer to ground,
: _ !

2-10. INSTALLATION.

2-11, The Model 3410A is fully transistorized; there-
fore, no special cooling is required. However, the

. Instrument should not be operated where the ambient

temperature exceeds 55°C (1319F) or the relative
humidity «..ceeds 95%.

2-12, BENCH MOUNTING-

2-13. The Model 3410A s shipped with plastic feet
and tilt stand in pl.xce, ready for use as a bench
instrument, _

2-14, RACK MOUNTING.

A

2-15, The Model 3410A iay be rack mounted by using
an adapte~ frame {-hp- Part No. 5040-0797).

01825-1.

The

-ing Case {-hp- Model 1051A or 1052A).

adapter frame is a rack frame that nceepts any com-
bination of submodular wnits. It can be rack mouvnted
only. For additional information, addrer=s inquiries
to your -lip~ Sales and Service Office. (See Appendix B
for wifire locations,) \

2-16. COMBINATION MOUNTING.

2-17, 'The Model 3410A may be mounted in combinn-
tion with other submodular units by using a Combin-
The Com-
bining Case is afull module unit whichwccepts various
combinations of submodular units. Tais full module
unit can be bench or rack mounted and is analogous
to any full module instrument.

2-18. REPACKAGING FOR SHIPMENT.
2-19. The following paragraphs contain a general
guide for repackaging of the instrument for shipment,
Refer to Paragraph 2-20 if the original contalner is

to be used; 2-21 if it is not. If you have any questions,

contactyour local «hp- Sales and Service Office. (See
Appendix for office locations, )

NOTE—

Il the instrument is to be shipped to
Hewlett-Packard for service or re-
pair, attach to the instrument a tag
JIdentifying the owner, indicating the

i serviceor repair tobe accomplished,
and giving the serial number of the
instrument, Inany correspondence,
identify the instrument by model
number and serfir' number.

2-20. If original contalner is to be used, prceeed as
follows:

a. Place {nstrument in original container, If

.+ original container is not avallavle, a sintlar
container canbe jurchased frori your neavest
-hp- Sales and Service Office,

b. Ensure that container is well sealed with
strong tape or meta2) bands,

2-21, If original container is not to be used, proceed
as follows: ,

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

b. Place packing material around all sides of
instrument and protect panel face with card-
board strips.

¢. Place instrurnent 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,




Section I o Model 3410A

© MEE . 1 abiire .
A
e k]\‘\,\&\/ OPTION Ol METER
\’ L .
|// :

<
i - - e
L |

Lot

apebnsef,
N \.-“-"“\:“.’ﬁpﬁ'i‘ ;-ml“;:lf;;;‘[
S SN TN c b TR

/} . ;- ;:‘»-" 1
s i

-

-

A
L
»

Y
g“ L,
[ ]

| O
1
a
i

Meter Scale: Indicates magnitude uf tuned
fnput signal in volts and dB. Option 01 has
dB scale placed uppermost, for greater
resolution in dB measurements,

FREQUENCY Switch §2: Selects cne of five
frequency ranges, .

FREQUENCY DialR1: Tunes the 3410A within
eachfrequency range, Dialreading multiplied
by the FREQUENCY switch setting !s the

Mechanical Zero Adjustment: Provides a
tuned frequency of instrument.

* mechanical meter zero adjustment, ,

_QSC OUT TerminalJ2: Providesa connection
range of the total broadband slgna’ input to for the local oscillator output.
the Instrument, . : .
FUSE F1: 1/2 amp fuse protects the instru-
INPUT Terminal J1: Input connection for ment from current overloads.
signal to be measured, .
' ; RECORDER OUT J3: Provides'a connection
RANGE Switch 81: Selects the full scale for the de cutput.
reading of the meter. DB setting on the
RANGE switch adds algebraically to the dB

reading of the meter.

'
4

' Primary Povrer Connector J4: Connects pri-
mary power to instrument,

@
(3) RANGE INDICATO:: Indicates the valtage
®
®

115/230 Volt Slide Switch 55; Sets 3410A to
operatefrom either 2115 Vor 230 Vac power
source,

MODE Switch S3:. Selects READ or TUNE
mode of operation.

i
! @ LINE Switch S4: Applies primary power to '

- the Instrument. A lampwithinthe pushbutton RECORDER DC REF; Adjusts recorder out-
glows when the instrument is on, put de reference upto +0.5 V offset.

® @@_.@@e ® ®

Lo ‘Flgure 3-1. Location and Deseription of Céntrols and Indicators
30 | | 01825-1
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SECTION III

e k2

Seetlon I

OPERATING INSTRUCTIONS '

Model 3410A
3.1, INTRODUCTION.

3-2. 'This section contains instructions and lnIurm:l-
tion necessary for the operntion of the 3410A AC

Microvoltmeter, Included are identification of con-
trols, Indicators and connectors; turn on proredure;
mechauical meter zero adjustment steps;and operat-

ing instructions,
3-3. CONTROLS, INDICATORS AND
CONNECTORS.

3-4, 'Flgure 3-1 identifies and describes the function
", of each operating control, indicator and connector of
the Model 341?(&. ‘

3-5. OPERATION./‘

3-6. TURN ON PROCEDURES. |

a, Set 115,/230 volt slide switeh, @. t'o,n'gree
‘ with the .voltage of the primary power to be
| used. ’

b. Connect primary power to rezgptacle @.

¢. Depress LINE switc @. Lamp DS1, within
. 8witch pushbutton will glow, indlcatlng
application of primaTy power.

3-7. MECHANICAL METER ZERO ADJUSTMENT,

3-8, The 3410A meter is properly zero-set when the
meter polnter rests over the zero mark, with the in-
dtritaent in normal operating position, at normal
operating temperature, and turned off, Zero-set the
. meter as follows to obtain maximum aceuracy and
r mechanical stability; ‘

a. Turn instrument on and allow it to operate for
. 20 minutes, to ensure that meter movement
reaches normal operating temperature,

b, Turn MMﬂm off, and wait at least one
T - minute for ali capacitors to discharge |

‘e Rota}.nthe mechanical zero adjustment screw
, clockwise until the pointer is tu the left of
zero, and moving upscale toward zero. Stop
when the pointer is exactly on zero; if the
pointer overshoots, repeat this step.

' d. Whean the pointer is exactly over zero, rotate
the adjustment screw slightly counterclock-'
. wiseto relleve tenslon on the pointer suspen-
o +, sion. If the pointer moves left, repeat steps
¢ and d, but make the counterclockwise ad-

justment smaller,

'3-9, VOLTAGE MEASUREMENTS,
—NOTE

. Ground loops, dueto unbalances be-
' tweenchassis grounds of instruments,
may be present during usage of the

01825-1 - |

a,

C.

e,

f.

. the sinusoidal input signal.

3410A onthe more sensitive ranges.
To prevent pround loops, isolate
the 3410A from power line ground by
attachingathree-prongto two-prong
adapter to the power cord and leay-
i Ing the adapter pigtail unconnected,

Turn on the 3410A and mechanically zero the
meter, according to steps in Paragraph 3.7,

Set RANGE switch to 3 V, and set MODE
switch to TUNE.

NOTE

Never place the mode switch toread
position while tuning the instrument;
because the Instrument may respond
to the wrong signal, thus givinga

false reading. _

Set the FREQUENCY range switch to the -
range of the signal to be mezsured,

——

DO NOT APPLY MORE T AN 100

V RMS TO INPUT. IF THIS LIMIT :
IS EXCEEDED, THE INSTRUMENT |
MAY BE DAMAGED. P

Connect the signal tobe measuredtothe 34 104,
and downrange the RANGE switch until the
RANGE INDICATOR lights,

Slowly ‘tune the FREQUENCY dial through the 4
frequency of interest, until a meter reading
is obtained. If the meter pegs, uprange the
RANGFE, switch to obtain an on-scale reading.

NOTE

If the instrument is upranged to ob-

tain anon-scale reading, the RANGE

INDICATORlamp may goout, This )
is a normal indication which will =
happen whenever the signai being

measuredis larger thanthe summa-

tion of noise and other signals

present. —

If the instrument is downranged
from the range onwhich the RANGE -
INDICATOR lights, it may not

operate with rated accuracy.

After on-scale reading is obtained, place the

MODE switch to READ position. The meter

will indicate the RMS voltage amplitude of

Tle meter indi-

cation in READ position may be s2me as in , _
TUNE position. If so, this Indicates that '
input signal contains relatively little low fre-'
querncy noise,

3-1
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3-10, DB MEASUREMENTS. '

a. A dB measurement is equal to the algebraic
sum of the meter indication and the RANGE
‘setting, For example; if the RANGE setting

: is +10 dB and the meter indication is -3 d.3,
the actual dB measurement is +7 dB.

b, ‘The 4B scale of the 3410A is calibrated to
read in dBm when & 6002 load is used. 0dBm
is equivalent to I milliwatt dissipated by a
8000 load. Therefore, all'dBm measure-
ments must be made across a total imped-
ance of 60052, Measurements across all
other Impedances will be in dB, but not dBm.

c. A reading in dB may be converted to dBm by
using the Impedance Cc-rection Graph (Fig-
wre 3-2), For example: to convert a -~30 dB
reading across 200 ohms to dBm, locate the
2000 impedance on the bottom of the graph.
Follow the impedance line to the heavy black
line, and read the meter correction at that
point. The correction for 200 ohms is +5
dBm; thus the corrected reading is -25 dBm.

LOW LEVEL, LOW FREQUENCY ME ASURE -

3-11,
© MENT TECHNRQUE,

3-12;- Due to the difficulty of filtering very low level,

low frequency signals and noise, a special technigue
is required when locking the 3410A to signals between
10 Hz and 100 Bz on the 3 ¢V range and between 5 Hz
and 25 Hz on the 10 pV range, Use the following pro-
cedure when making measurements in this voltage and
frequency range

a, Turn the 3410A on and mechanically zero
meter, according to the steps in paragraph
- 3-8,

b. ‘Set the RANGE switch to the voltage range
‘of the signal (3 pV or 10 uV).

' ! e. Setthe FREQUENCY range switch to the
range of the signal,

di Set the MODE switch to TUNE, and slowly
. ' tune the FREQUENCY dial until a meter

- swing greater than 1/10 of full scale is ob-
tained. This indicates that the 3410A is
tuned within the capture range of the input

signal.

e, Place the MODE .'.iwi*ch to READ, and allow
" 30 seconds for the 3410A to'lock to the sig-
B nal. and incucate the amplitude of it.

. I the 3410A does mt lock to the signal with-

™" in 30 Beconds, leave the MODE switch in
READ position and tune the 1Astrument first
sligh*ly above and then sllgh‘ly below the
previous frequency setting. . After each
change in Irequercy, 1llow 30 seconds for
the instrument to lock tothe signal

o251 T
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3-13. OPTION 01 INSTRUMENY,

3-14. Operating procedures for the 3410A with

Option 01 are the same as the operating procedures
for the standard instrument, The only difference be-
tween the tyzo models is the scale layout. The 3410A
with Qption 01 has a dE scale that reads from -15 to
+2, instead of from =12 to +2. Also, the dB scale is
the upper scale on the meter face for better resolution.

]
3-16, USE OF OUTPUTS.

Ec.«unonfl

DO NOT CONNECT MORE THAN 6V
RMS TO THE OUTPI™" TERMINALS,
IF THIS LIMIT IS EXCEEDED, THE
INSTRUMENT MAY BE DAMAGED.

- 3-18. OSC, QUT.

3-17. Connect OSC, QUT to the sync input of an
oscilloscope, to the input of a counter to make precise
frequency measurement, or to any other instrument
where a square wave which is phase locked to the in-
put signal is useful.

3-18, RECORDER QUT.

a, Connect the RECORDER OUT terminal to
the input of 2 recorder, using a 10002 load
resistor to obtain rated output of 1 mV for
full scale meter deflection.

b, Adjust the RECORDER DC REF pot to offset
the output up to = 0.6 Vde.

319, EFFECT OF INTERFERING SIGNALS
AND HARMONICS,

3-20. INTERFERING SIGNALS.

3-21, The graph of Figure 3-3 shows how the accur-
acy of the 3410A is affected by the relationship of the
amplitade to percent of frequency sep ration between
an interfering signal and the desired signal, The -

‘shaded portion of the graph indicates Lthe conditions

under which the accuracy of the 3410A would be less
than specified, For example: Assume that the 3410A
is locked to a signal at 10 kHz, and that an interfer-
ing signal at 16 kHz is present, The interfering sig-
nal is separated from the tuned signal by +6 kHz, thus
the frequency separation in percent of full scale fre-
quency of the range is +10%. As shown on the graph,
the amplitude of this signal could be as much as 10 -
dB above the:amplitude of the tuner: signal without

degrading’ the specified accuracy ¢f measurement.

3-22, HARMONICS.

13-23. Even harmonics or submultiples of the tuned
frequency do not seriously affect the accuracy of the .
3410A. However, relatively large signals at or near
aharmonic or a'submultiple frequency can substantially




. Section I | Model 3410A
I0uB
548 '
rI
TUNED SIGNAL 048
LEVEL = 0dB
o -54B
wl
v !
-10a8
RATED B RATED
ACCURAC” A ACCURACY|
-15d8 ‘ i
’ -20d8 S— 0
!T' 1]
-2548 : : ;
y K !
-30d8 : ' \
-20% -10% 0 0% 20%
FREQUENCY, SEPERATION
3410A-A-1752 IN% FULL SCALE FREQUENCY RANGE !
- ’ Figure 3-3. Effect of Close Interfering Signals
effect the reading. Figure 3-4 shows the gréatest signals of various phases. Interfering signals in
effect that interfering harmonics and submultiples phase and those 1809 out of phase with the tuned sig-
. should ever have. In many cases, Interfering signals nal cause the greatest error in reading, An interfering
" of larger amplitudes can'be tolerated without de- signal 809 cut of phase would have no effect on the
rating. the accuracy of the 3410A, This is depend- meter indication. A signal having 30% third harmonic
- ent upon where in the decade range the tuned distortion would have a 1, 1 ratio, or read 110% of the
frequency falls, and also upon the phase relation-  actual rms value of the tuned signal. The dashed line
' ship between the tuned signal and the interfering on Figure 3-5 shows the effect that third harmonic™
gignal. distortion, regardless of phase, has upon average~

i ' responding instruments, This completes Section I
i 3-24. Figure 3-5 shows the effect of third harmonic except for Figure 3-5.
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SECTION IV

THEORY OF OPERATION

4-]. GENERAL DESCRIPTION.

4-2. The Model 3410A is a tuneable phase locking ac
voltmeter that measures voltages from 3 microvolts
to 3 volts full scale. When tuned to any discrete fre-
quency between § Hz and 600 kHz, the 3410A will indi-
cate the amplitude of the signal present at the tuned
frequency {Fp); noise and all non-harmonically related
signals will be filtered out., The instrument has two

- outputs: A four volt squnre wave at the voltmeter's
tuned frequency, and a dc recorder output that is pro-
portional to the meter deflection {1 mA into 1000 ochms
for full scale deflection).

[

4-3. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION.

4-4. RefertoFigure4-1forasimplifiedblock diagram
of the 3410A. ‘

4-5. The input signal is applied to the Input Circuit;

."'which furnishe the proper amount of attenuation and
amplification, depending upon the setting of the range
selector switch.

4-6. From the Input Circuit, the signal is coupled to
the Meter Circuit, the Inhibit Circuit, and the Phase
Lock Loap.

4-7. The Phase Lock Loop contains a local oscillator,
which is tuned to the frequency of the input signal. The
local oscillator is phase locked in phase with the input
signal and furnishes the four volt square wave output
- - _at the rear panel of the instrument. Outputs from the
local oscillator are also supplied to the Inhibit Circuit
=.  and the Meter Circuit.

4-8 The Inhibit Circuit is negessary to prevent a
false meter indication when the 3410A is tuned to sub-
multiples of the input signal. The local oscillator will
lock to any odd submultiple of the input frequency.

- When the 3410A is in the TUNE mode, the Inhibit Cir-
cuit will short out the meter when the instrument is
tuned to any odd submultiple of the input signal, pre-
iventing any errgneous reading from being present.
When the instriment is tuned to the frequency of the
input signal, the Inhibit Circuit will allow the meter
to lndicate a reading.

y 4-9, The Meter Circuit, using a square wave from
4 local oscillator, detects the fnput signal and furnishes
a de level to the meter. The Meter Circuit also pro-
vides a de output from the instrument which may be
used as a recorder input.

4-10. FUNCTIONAL BLOCK DIAGRAM DESCRIPTION.

4-11. The following description refers to Figure T-1
on Page 7-3/1-4.

01825-1

4-12. INPUT CIRCUIT,

4-13. The signal to be meas wed is applied to the
pre-attenuator, where it is elther attenuated by 60 dB
or coupled directly to the preamplifier, depending on
the RANGE switch setting. The preamplifier provides

"'the signal with 20 dB of gain, and applies it to the post
atténuator, which attenuates the signal in progressive
steps of 10 dB each, as a function of the RANGE switch.
The signal is given an additional 80 dB of gain by the
post amplifier, after which it is applied to the runge
indicator circuit and to the high pass filter. Therange
fndicator circuit is set to light lamp DS2 whenever the
post amplifier cutput amiplitude goes 10 dB or more
above the amplitude required for a full scale meter
Indication. Its purpose is to aid in determining the
voltage range of the signal to which the instrument is
being tuned. The high pass filter with a single pole
roll-off, attenuates signals of frequencies below Fp. |
and applies the filtered output to the phase lock loop,
'the inhibit circuit, and the meter circuit.

4-14." PHASE LOCK LOOP,

4-15. The phase lock loop locks to the signal at Fp,
and provides a square wave to drive the modulators
in the inhibit and meter circuits at the proper frequen-
cy and phase. The voltage controlled oscillator (VCO)
generates a square wave at a frequency which is four
times the tuned frequency. The VCO provides a clock
input for the two integrated circuit flip-flops, IC1 and
IC2, which are interconnected to divide the frequency
by four, thus providing two sguare wave gutputs at the
tuned frequency which are 90° out of phase. (The |
'VCO, in conjunction with the two flip-flops, is herein
‘referred to as the "local oscillator.") One square
wave drives the phase lock modulator, and the other
drives the meter and inhibit modulators., When the

" square wave to the phase lock madulator. is 80° out of
phase with the Liput signal, the modulator de output -
will be zero, and the 3410A wiil be phase locked to
the input signal. If the phase of the fnput shifts, the
modulator will supply a de voltage to the phase lock
amplifier. The polarity and amplitude of this dc volt-
age will be determined by the direction and amount,
respectively, of the shift in phase. This de voltage
will be amplified by the phase lock amplifier and app-
lied to the VCO, causing it to shift the phase of the
local oscillator output in the direction necessary to
maintain phase lock. Once the circuit is locked to a
signal, it will remain locked unless the input frequency
deviates more than +5% or varies at a rate exceeding
1/2% of full scale frequency per second.

4-16. PHASE LOCK LOOP.

4-117. The phase lock loop will lock to any signal
which will translate to de when beat with the local

i
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oscillator output. If the instrument Is tuned to on odd
submultiple of the Input signal, the phase lock loop
will lock to it, and the meter circuit will produce a
repding which is not meaningful., Thers=fore, all such

signals must be Inhibited befor. reaching the meter,

The Inhibit modulator is preceded by a tuned low pass
filter, The low pass {ilter has a cutoff frequency

equal to Fp. Wuen the Input signal is at Fp, the
relative g ' of the meter and Inhibit circuits is such

that the inhibit amplifier produces t.ie larger voltage,
causing the comparator to allow the meter to read,

4-18, When the instrument is tuned to any odd sub-
multiple of the Input signal, the output amplitude of
the inhibit amplifier is less positive than that of the:
meter 'amplifier; and the comparator will not allow
the meter to indicate a reading if the instrument is in
TUNE mode. Jf it is in READ mode, a false indica-
tion will read on the meter, Figure 4-2 shows the
-eircult conditinns present when the instrument is
tuned to the input frequency andwhen it is tuned to the
tifth submultiple of the fnput frequency.

4-19,» METER CIRCUIT,

4.20. The filtered input signal is applied to the meter
modulator, which is driven at Fp by a square wave
from the local oscillator. The square wave causes the
meter modulator to produce half-wave rectification of
the signal, The dc output of the modulator isamplified
by the meter amplifier and applied to both the meter
and the comparator, If the MODE switch is In the
TUNE position, the ceuaparator will let the meter in-
dicate the amplitude c! only the tuned signal. For all
other signals, the comparator will close a relay and

"place a short across the meter. If the MODE switch
is in the READ position, the inhibit circult is deacti-
vated; also, the meter response time Is Increased by
a Iactor of 1,000,

4-21. DETAILED CIRCUIT DESCRIPTION. '

4-22, Refer to Figures7-2 through7-6 for the follow-
ing discussion.

Model 3410A

“4.23, INPUT CIRCUITRY.

4.24, 'The preattenuator is comprised of an RC volt-
nge divider and two reed relays, Reed relay ALKl is
energized by -26 V from the RANGE switch on the
3 pV through 3 mV ranges, routing the input signal
directly to the preamplifier with no attenuation, On
the higher ranges, AlK2 is energized, directing the
signalthrough the voitage divider, thus attenuating it
by 60 dB.

4.25, The preamplifier provides the signal with 20
dB of galn and matches the high impedance of thepre-
attenvator to the much lower impedance of the post
attenuator, A field effect transistor, AlQ1 s used as
the input stage of the amplifier because of its low
nolise characteristics and high input impedance, The
slgnal is taken from the drain of A1QI ahd is further
amplified by Al1Q2 and AIQ3, Feedback from the
emitter of A1Q2 bootstraps the value of ALR14, the
drain load of AlQl. Feedback from the source of
AlQl bootstraps the Input impedance of the preamp-
lifler and 'keeps it at a high level over all ranges of
fnputs. Gain stability and linearity of the circuit nre
maintained by feedback from the emitter iof A1Q3.
A1R10 provides a blas adjustment for the field effect
transistor, AlQl,

4-26, The post attenuator is gz, precision resistive
voltage divider that operates.as a function of the
RANGE switch, On the lowest voltage range, the sig-
nal from the preamplifier is applied through resistor
S1R1 to thepost amplifier, and is not attenuated, The
reristive divider network attenuates the signal in six
progressive steps of 10 dB each, for the twelve hlgher
ranger. Each of the sixsteps is used twice (in ctn-
junction with the preattenuator) to obtain a total signal
attenuation range of 0 to 120 dB,

4-27, Flgure 7-2 shows the post amplifier which is
made up of two separate sections, providing a total of
40 dB of gain, The section including A2Qt through
A2Q4 has a gain of 40 dB. The gain of this section ir

=3e8 INRIBIT
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«controlled by feelback applied through A2RS to the
base 'of ‘A2Q2. The second section, including A2Q5
. throuph A2Q10, has a gain of 40 dB, controlled by
- - feedback through A2R22 to the base of A2Q5.
+4-28. It should be noted that the +45 V is decoupled
from the 446 V, and that the -25 V is decoupled from
the 25 V., The decoupling takes place in LC filters
shown at the left of Figure 7-3, When the A2 board
is in the instrument, all grounds on the board are
common. However, if the board is out of the instru-
''ment, there aretwo separate ground circuits. These
ground circuits are shown on Flgure 7-3 as\, and
Ve » being numbered like the pin number to which
. each circuit {5 connected,

4-29.The amplitude of the signal at the output of the
post amplifier is approximately 400 mV RMS, for a
full scale meter indicatfon. The signal at this point
«} 15 the composite signal which contains the desired
signal as well as any noise or signals of other fre-
quencles that may be present. This signal includes
the noisegenerated inthe 3410A Input amplifiers, and
may vary from 360 mV to 420 mV, I the composite

. signal amplitude becomes greater than approximately
1,2 V RMS (10 dB above full scale), the range indi-
cator cireuit will light lamp DS2, ;

4-30, When the post amplifier output exceeds 1,2 V

peak, suppressor dlodes A2CR3 through A2CR6 will
o conduct, and apply the signal to A2Q11, where it will
be amplified, The ac signal will then be converted to
a positive de by A2CRT7 and filtered by A2C14, This
y  de signal is applied through emitter follower A2Q12
to a Schmitt trigger circuit, cavsing A2Q13 toconduct
and draw current through lamp DS2, The Schmitt
trigger will remain In this state, lighting the RANGE
INDICATOR lamp, until the voltage level at the post
amplifier output drops below 1,2 V RMS and causes
it to switch back to its original state,

4-~31. The high pass filter hzs a single-pole roll off
{6 dB per octave) which is initiated at the tuned fre-
4" quency, thus attenuating signals of frequencies below
Frp. Selection of a certzain frequency range is made
by switching to one of five capacitors (S2C1 through
~ 82C5), selected by the FREQUENCY range switch,
; The FREQUENCY dial (R2A) is then tuned to the fre-

- quency of interest, establishing the roll off point of

the filter,

3

I
‘)

4-32. PHASE LOCK LOOP.
" 4-33, The heart of the phase lock loop is the voltage

at four timesthe tuned frequency. The VCO frequency
+ 'maybe linearly tunedover a decade range by changing
the position of the FREQUENCY dial (R1), consnquently
changing the bias voltage on A3Q17. Range switching
3 of the four lower | "equency ranges is accomplished by
. switching capacitors §2C22 through S2C25 and $2C26
through S2C29, which are ganged to the FREQUENCY
range switch, On the highest frequency range, ca-
. pacitors A3C12 and A3C16 provide phase adjusted -
. -' feedback to sustain oscillations, Resistors A3R44
and A3R45 adjust the VCOfrequency totrack the FRE-~
QUENCY dial indication. A3C14adjusts the oscillator

01825-1

- controiled oscillator, which generates a square wave -

Section IV

frequency on the highest range, to compensate for
stray capacitance. A3Q13 and A3Q14 act as current
sources for charging S2C22 throupgh $2C20, X the
VCO dovs not start osclllating immediately upon turn-
on, A3Qli turns off, turning on A3Q10, This causes
£3Q13 and A3Q14 to be turned off nomentarily. The
VCO Is thus recycled and oscillations should begin,
Normally, A3QL11 is conducting,

4-34. The purpose for the VCO frecusncy being four
times the tuned frequency is to obtain a 509 phase
shift throughflipflops ICI and IC2, As shown in Fig-
ure 4-3, the leading edge of every negative pulse from

. the VCO changes the state of first one and then the

other flip flop. As the time between each posit ve
pulse Is always the same, a perfect 90° phase shift
between the local oscillator outpute is assured,

INPUT

VCO OUTPUT—-|

]

0sC Qurt

TO
PHASE
LOCK ORIVER
AlQi9

MIDA~B-4T&T

10
METER AND
INHIBIT DRIVER
A3Q

leg

O
-3
D
o
L]

Figure 4-3. Local Osctllator Wavefor s

.4-35, One of the local oscillator cutputs, a square

wave at the tuned frequency, is applied throughdriver
transistor AJQ19 to the base of the phase lock modu-
lator, A3Q3. Refer to Figure 4-4 for modulator
waveforms. The positive half of the square wave

gates A3Qlon, and shorts to ground the portion of the
input signal present at that time. Therefore, only
during the negative portion of the square wave will
the input signal be passed tothe phase lock amplifier,

. 4 4-3
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NOTE
THE SHALED AREAS INDICATE THE
POATIONS OF THE MIOULATOR
INPYT SIHALS THAT CONTRIBUTE
TO THE MODULATOA EC OutPul
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4-36. Tho phase lock ampiifier is a low pass differ-
ential- amplifier iat uses feedback to achieve a low
pass filtering action. The feedback is taken from the
emitter of A3Q8 and is amplified by A3Q7 and A3Q8
before being applied to the fliter capacitors. This
feedback network determines the gain with respect to
frequency, of the phase lock amplifier, therelore
determining the overall gain of the phase lack loop.
The output of the phase lock amplifier 15 applied
" through emitter follower A3Q9 to the bases of AIQL3
and AJAl4, causing the oscillator to shift phase until
the input to the phase lock amplifiar returns to the
quiescent state. Thus the VCO rerains locked to the
input signal, Reslstor A3R15 adjusts the bias on
AMAMA and AIQ4B, ;

4-37, INHIBIT CIRCUIT.

= 4-38. The inhibit slgnal is taken from the output of
the buffer amplifier A3J1 and A3Q2, and passed
- . "throughthe low passfilter, The low pass filter passes
. the signal to which the Instrument is tuned, shifts it
= 45° in phase, and attenuates it by 3 dB, The filtered E
signal is then applied through a buffer umplifier, A3
Q21 and A3Q22, to the inhibit mcdulator, A3Q23,
Driver transistor A3Q18 applies a square wave from
the local oscillator to A3Q23, gating it on during the
positive half cycle, and off during the negative half
cycle, When AJQ23 is gated on, the signal is shorted
to ground. Hence, the signal is passed to the inhibit -
amplifier only during thnegative portion of the square
wave. The signal and the square wave are 1350 out of
phase; consequently the signal passed by the modulator
is a net positive de, as shown In Figure 4-4. The
amplituce of this dc signal will be approximately 3dB
. less than the average value of the signal had it been
perfectly half-wave rectified (as inthe meter cirenit).
Thus the inhibit modulator output is a total of 6 dB,
less than the meter modulator output. This signal is
then applied to the inhibit amplifier, which has 14 dB
more gain than the meter amplifier. Therefore, the
de signal applied through emitter follower A4QI0 to
the comparator is 8 dB greater, than the meter circult
signal to the comparator. Under these conditions, the

Schmitt trigger, A4Q11 and A4Q12, will switch states

and open relay A4Kl1, allowlng the meter to read,

= 4- 39. If the instrument is locked to a submultiple ot
. the input signal, the Inhibit circult input to the com-
- . parator will be considerably less than the input from
the meter circuit and will not allowa ""read" condition.
This occuys because the inhibit signal will be attenua-
. tedmorethan 6dB by the frequency discriminator and
" inhibit modulator. For example, if the input signal is
' at 5 kHz, and the 34I10A is tuned to 1 kHz, the dis-
N criminator will attenuate the § kHz signal 14 dB and
" - ghift it 78° in phase. {Refer to Figure 4-2 for a dia-
gram of the inhibit circuit operation). This phase
shift will cause an efficlency loss of 14 dB in the

Section IV

modulator, effecting a total Joss of 28 dB, as com-
pared with the meter circuit output. The inhibit amn.
lifier will make up cnly 14dB of the difference; hence
the comparator will not open the reed relay, *the
meter will remain inhibited, Resistor A4RZ. . ;usts
the bias on A4Q0A and A4QSB, to balance the inhibit
amplifier, S

4-40, METER CIRCUIT.

4-41. The high pass filter cutput is applied through
buffer amplifier A3Q24 and A3Q26 to the meter mod-
ulator, A3Q26, A3QI8 drives the modulatar nt the.
tuned frequency with a square wave from the local
oscillator, The square wave is 1807 out of phase.
with the tuned signal, affording perfect half wave
rectification, as shown in Figure 4-4. The rectified
signal is applied to the meter amplifier, a low pass
differential amplifier that has a response time of 0, 1
seconds when the MODE switch s in the TUNE posi-
tion. Whenthe MODE svitch is in the READ position,
the circuit response time is increased to 100 secus, is,
through use of feedback amplificationto boots'rap the
value of filter capacitors A4C18 and A4C20. The )
amplifier output is appiied through diode A4CR26 to
the comparator and through resistors A4R60 and
A4RGB1 to the meter,

4-42. Resistor ARG5S is adjusted at 600kHzto cali-
brate the meter by smoothing the outputs of the inhibit

and meter modulators, The meter is calibrated at
400 Hz by A4R681, which adjuste the current to the
meter. Resistor A4R52 adjusts the bias on A4Q19A

and A4Q19B to balance the meter amplitier,

4-43, OUTPUTS.

4-44, The signal Irom the connection between pin 3

of flip-flop IC2 and pin 5 of flip-flop ICI is appliedto
the oscillator output terminal, J2, This signal isa
four volt square wave at the tunedfrequency, inphase
with the input. . '
4-45, The metér amplifier cutput is amplified by
A4Q20, and applied to the recorder cutput terminal,

J3. This output may be offset + 0,5V, by adjusting
resistor R3, which controls the bias on the base of

A4Q . ! ;‘
4-486, POWER SUPPLY. v

4-47. The power supply provides regulated outputs of

+46V, +30V, and -25V. The positive supply utilizes a
Darlington configuration series regulator, A4Q1 andQ1,

to maintain output stability. The +45Visappliedtotran-
sistor A4Q3, whichregulatesthe +35V output. A4CRI2

is selected to make the +30V output between +2, 8V ard

20.8V. Resistor A4R6 adjustethe +45V output, and as :
aresult adjuststhe +30V output, The -25V supply oper-

ates similarlytothe +45V supplv, and may be adjusted

by A4R19, "

'
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Table 6-1. PRequired Test Equipment

Madel 34104

Instrument Type

Specifications

Recommended Model

Electronic Counter

Frequency Range: 5 Hz to 600 xHz
Accuracy: *2 counts

| Electronic Counter

-hp- Model 5532A

AC Voltmeter
Calibrator

Voltage Range: 3 mVto3V
Accuracy: +0.2% at 400 Hz

~hp- Model 738BR
Voltmeter Calibrator

Test Oscillator

Voltage Range: 3 mVto3V
Frequency Range 10 Hz 10 600 kHz
Flatness: +0.25%

-hp- Model 652A
Test Oscillator

Attenuator

Attenuation Range: 0dB to 60 dB
Frequency Range: 10 Hz to 600 kHz

~hp- Model 355D
Attenuator Set

Function Generator

Voltage Range (sinewave): 1V
Frequency Range: 45 kHzto 55kHz

Sweep Frequency (triangle wave)
0.025 Hz ;

+

-hp- Model 3300A
Function Generator
with 3301A plug in
and -hp-Model 3300A
Function Generator
with 3304A plug in

AC/DC Voltmeter

! Frequency Range: 10 Hz to 600 kHz

Voltage Range: DC-100 mVto 100 V.
- AC-10mVtol100V
Accuracy (AC and DC): +2% fuli scale

. =hp- Model 427A

Voltmeter

:Oscilloscope Bandiridth: 5 Hz to 600 kHz -h3- Model 140A

v ‘Sensitivity: 5 mV/cm Oscilloscope with
1405A plug in

Terminating Feedthrough: 500 +1% -hp- Model 110488

Resistance Feedthrough
" Termination

Resistor Fxd: 200KQ +1% -hp- Part No.
0757-0782

Extender Board 15 pin -hp- Part No.

' ‘ 5060-0049

|

01825-1
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Section V

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2, This section contains maintenance and service
information for the ~hp~ Model 3410A AC Microvolt-
meter. Included are Performance Checks, Adjust-
mentand Caltbration Procedures, and Troubleshooting
informution.

5-3. REQUIRED TEST EQUIPMENT.

§-4. The cquipment needed to perform the checks
and adjustments in this section is listed in Table 5-1,
If the recommended model is not available, any in-
strumenthaving specifications equal to or better than
those listed in Table 5-1 may be used.

5-5. PERFORMANCE CHECKS.

5-6. The Performance Checks are provided as a
guide for checking the Model 3410A against published
specifications. These checks may be used for in-
coming inspection, periodic maintenance, and speci-
flcalion checks after repair. A Performance Check

NOTE

Before beginning the Performance
Checks, mechanicallyzerothe meter
according to the steps in Paragraph
3-7.

5-7. VOLTAGE ACCURACY,

5-8. This check requires the following test equip-
ment. Voitmeter Calibrator (-hp- Model 738BR),
Attenuator (-hp- Model 355D), and a Test Oscillator
(-hp- Model 652A), o
5-9. Connect the voltmeter calibrator to the 3410A,
as shown In Figure 6-1. The test oscillator and
attenuator shown in the figure will be used later in
the check. ‘

§-10. 3 V RANGE,

a. Set the 3410A controls as follows:

Test Card is provided at the end of this section for MODE.............TUNE
recording the results of the Performance Checks, I RANGE , ., ..+ +vs+..3V
the instrument fails to meet any of its specifications, FREQUENCY ... ...... Xl0
. perform the Adjustmentand Calibration Procedpres. FREQUENCYDifal ,.... . 40
VOLTMETER CALIBRATOR
hp738BR S
, AC MICROVOLTMETER
o O a hp3410A
i ° oo ©
e Q@ o
|
TEST OSCILLATOR |
hp652A i : )
) ATTENUATOR SET I
hp3550 FEEDTHRY l
@ @ [@1 r::;llr;:;‘l’m
® =0 80 4} 5 S J
S iGh- B UB0M I l
H

01825-1
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Figure 5-1. Accuracy and Frequency Response Check
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Section V
!
b, Set the voltmeter enlibrator for a 3 Vrms . Sect 3410 A controls as follows:
output at 400 Hz. .
¢. I necessary, tune the 3410A FREQUENCY Nyt rrrr e O
. dial until the instrument locks to the signal; FREQUENCY . . . . X0
then place the MODE switch to READ FREQUENCY Dial. . . . . ... 40
position.
d, Note the 3410A meter indication; if not with- ¢. Set the voltmeter calibrator for a 3 mV rms
fn tolerances listed in Table 5-2, perform output at 400 Hz,
: meter calibration, Paragraph 5-40, Record :
this indication,' d. I necessary, tune the 34]0A FREQUENCY
' Dial until the instrument locks to the signal;
e. Disconnect the voltmeter callbrator, and . then place the MODE switchtoREAD position.
connect the test oscillator and attenuator
to the 3410A using the 502 oscillator output e, Note the 3410A meter indication; if rot with-
and 509 termination, in tolerances listed in Table §5-2, perform
, meter calibration, Paragraph 6-40. Record
f.  Set the attenuator to 0 dB attenuation, Set this indication.
the test oscillator to 400 Hz, and adjust the
amplitude controls until the 3410A meter f. Pisconnect the voltmeter calibrator and
indication Is the same as in stepd of this '+ connect the test oscillator and attenuator to
paragraph. Set o reference on the test the 3410A
oscillator meter and use the amplitude con-
trol to malntain the set reference whenever g. Set the attenuator to 0 dB attenuatfon. Set
i the Ire uency of the oscillator is varied, the test oscillator to 400 Hz, and adjust the
! amplitude controls until the 34104 meter
g. ,Repeat step d of this paragranh for frequen- indication is same as in step e of this para-
cies 60 Hz through 600 kHz, (listed in Table graph. Set a reference on the test oscillator
§-2) tuning the 3410A to each respective meter, and use the amplitude controls to
frequency, mafntain the set reference whenever the fre-
. quency of the oscillator is varied. .
h. Set the test oscillator to 10 Hz, and adjust
oscillator amplitude to .5 V less than the h. Repeat step e of this paragraph for frequen-
indication in step d. cies 60 Hz through 600 kHz, (listed in Table
) 5-2) tuning the 3410A'to each respective fre-'
f.  Ture and lock the 3410A to the 10 Hz signal, ' quency.
Note 3410A meter indication; i not within ‘
tolerances listed in Table 5-2, perform . Set test oscillator to 10 Hz, and adjust amp-
meter calibration, Paragraph 5-40. litude to . 5 mV less than that in step e of this
a paragraph.
6-1:, 3 MV RANGE,
j» Tune and lock the 3410A to the 10 Hz signal.

al

!

Disconhect the test oseillator and attenuator,
and connect the voltieter calibrator to th
3410A.

1

Note the 3410A meter indivation; if not with-
in tolerances listed in Table 5-2, perform
meter calibration, Paragraph 5-40.

Table 5-2, Meter Tolerances

3V RANGE 3 MV 003 MV
METER METER METER
FREQ. INDICATION FREQ. INDICATION FREQ, INDICATION
(Hz) MIN.| MAX. (Hz) MIN. | MAX, (Hz) MIN. | MAX,
10 2.20} 2.80 10 2.20 | 2.80 25 1,90 { 3.10
80 2.01| 3.09 80 2.01] 3.09 100 2,20 | 2.80
400 2.91| 3.09 400 2.01] 3.09 400 2.01 | 3.09 |
1K 2.01| 3.09 1K 2.01 | 3.09 1K 2.91 | 3.09
10K 2.01| 3. 09 10K 2,01 | 3.09 50K 2.01 | 3,09
100K 2.85{ 3.5 100K 2.85 | 3.15 100K 1.90 | 2.80
© 800K 2.85| 3.15 600K 2.85 | 3.15 600K 1.90 | 2.80
5.2 01825-1




Model 3410A

5-12, .003 MV RANGE.

a, Set the 3410A controls as follows:

MODE LI T R A L I I TUNE
RA-NGE L I I R I A 3 Mv
FREQUENCY L O I T T ] XIO

FREQUENCY Dlal LI I B I A ) 40
h. Set the attenuator to 60 dB attenuation.

c. Set the test oscillator putput to 3 Vat400 Hz.

d. If necessary, tune the 3410A FREQUENCY
until the instrument locks to the signal; then
piace the MODE switch to READ position.

e. Adjust the test oscillator amplitude controls
until the 3410A meter Indication is the same
as in step e of Paragraph5-11, Set a refer-
ence on the test oscillator meter, und use
the amplitude controls to maintain the set
reference whenever the frequency of the
oncillator is varted,

f. Sct the test oscillator cutput attenuator to
3 iV range. (The signal applied to the
3410A will be 3 uV, due to the 60 dB of

attenuation In the attenuator set).

fv

/8¢t the 3410A RANGE switch to . 003 mV,

R

h. Nr;te 3410A meter indication; If not within
tolerances listed in Table 5-2, perform
meter calibration, Paragraph 5-40.

i. Répeat step h of this pﬁu‘agraph for frequen-
cies 1K and 50K, (listed in Table §-2) tuning
the 3410A to each respective frequency.

§. Set the test oscillator to 25 Hz, and adjust

" the oscillator amplitude to .5 mV less than

. that in step e of this paragraph. (The signal
applied to the 3410A will be 2.5 pV, due to
the 80 dB cf attenuation In the attenuator set).

a Set a refer ce on the meter of the test

oscillator, and use the amplitude controls
‘0 maintain the set reference whenever the
frequency of the oseillator is varied.

K. Tune and lock the 3410A to 25 Hz signal.
Note the 3410A meter indication; If not within
tolerances listed in Table 5-2 perform meter
calibration, Paragraph 5-40.

1. Repeat step k of this paragraph for frequen-
cies 1v0 Hz, 100 kHz and 600 kHz, (listed
in Table 5-2) tuning the 3410A to each re-

! spective frequency.

5-13. PHASE LOCK RANGE CHECK.

"6-14, This check requires the following test equip-

ment: Test Oscillator (~hp- Model 6524), Flectronics
Counter (-hp- Model 5532A), Two FunctionGenerators
(-hp~- Model 3300A), Sweep-Offset Plug-iy (-hp-

0i825-1 | K
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Model 3304A), Auxiliary Plug-in {-hp- Model 3301),
AC-DC Voltmeter (-hp- Model 427A, and 5092 Feed-
threugh Termination (~hp- Model 11048B),

5«16, PULL~-IN CHECK.

a. Connect 3410A OSC OUT terminal to the
electronic counter,

b. Set 3410A controls as follows:

MODE LN S e e e D O I TIJNE
RWGE L LI N * & » LI I I 1 v
FREQUENCY L I O L I e I le
FREQUENCYDiaL . ...... 10

¢, Adjust the 3410A FREQUENCY dial until
the clectronic counter indicates 10 kHz.
Da not readjust the 3410A frequency controls.

d. Disconnect the 3410A from the electronic
counter, and connect the 509 output of the
test oscillator to the counter. (Connect a
508 feedthru termination, ~hp- Model 110488
between instruments). Set the test osclllator
output to 1 V,

e, Adjust the frequency of the test oscillator
until electronic counter Indicates 9.4 kHz,
Do not readjust the testoscillator frequency
controls,

f. Disconnect the test oscillator from the
electronic counter, and connect the test
oscillator to the 3410A input.

g. The 3410A should lock to the signal and the
meter should indicate approximately 1 V.
This verifies a phase lock pull in range of
1% of full scalefrequency.

h. Disconnect the test oscillator firom the 3410A.
Set the FREQUENCY dial to 15. The counter
indication should be 15 kHz + 6 kHz.

f. Set the FREQUENCY dial to 50. The counter
should read 50 kHz £ 6 kHz.
5-16. TRACKING CHECK.
a. Connect two function generators, the elect-
ronic counter and the ac voltmeter as shown
in Figure 5-2. (Note that function generator

"A" is set up for external frequency control,
using output of function generator '"8").

b. Set function generator "A" for 1 V sine wave
cutput, as monitored on the ac voitmeter,

¢. Set the amplitude of function generator "B
to minimum. Adjust the negative de offset
(on plug-in) to obtain a frequency of 50 kHz
from function generator A", as monitored
on the electronic counter.

d. Set function generator "B" for a triangle
wave output at . 025 Hz. Monitor generator

5-3
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A" gutput with the electronic counter, and
adjust the trizngle wave amplitude {generator
'"B") until function generator "A" {5 sweeping
from 47 kHz to 53 kHz, A full sweep cycle,
from 47 kHz to 53 kHz and back to 47 kHz,
requires 40 seconds., The frequency thus
changes 12 kHz in 40 seconds or 300 Hz in
one second, This is equal to 0. 6% of full
scole per second.

e, Set 3410A controls as follows:

MODEIDIIID’D.DD'IDT[}NE
MNGE"’DII"IDDIDIV
FREQUENCY . ......., . XIK
FREQUENCYDial .., ..., .. 50

f.  Connecct the 3410A to the output of function
generator "A", This test verifies that the
3410A will track + 5% cf full scale frequency
at a rate of 0. 6% of full seale per second.

§-17. INPUT IMPEDANCE CHECK.

5-18. This check requires the following test equip-
ment: Test Oscillator (~-hp- Model 6§52A), 502 Feed-
through Termination (~hp- Model 11048B), 200 k2
+ 1% Resistor (~hp~ Part No. 0757-0782).

6-19. RESISTANCE CHECK.

a. Connect the 502 output of the testoscillator
to 3410A using a 5090 feedthrough termination.

i

b.

Cs

dl

e,

Q.

Model 3410A

1

Set the 3410A controls as follows:

MODE L I B I S D R D D R B N 3 TUNE
RANGE, . > » L] * » LI I I I e e ] lv
FREQUENCY . « » v v s s+ +» X10
FREQUENCY Dial. . . . . ... 40

Set the test oscillator for a full scale meter
deflection of the 3410A at 400 Hz. II neces-
sary, tune the 3410A FREQUENCY dialuntil
the instrument locks to the signal; then place
the MODE switch to READ, Record the
inc.cation.

Connect a 200 k9 resistor between the test
oscillator and the 3410A as shown in Figure
5-3. o

The 3410A meter indication should not drop
more thanone small division from full scale.
This verifies an input resistance of 10 MQ,

§-20, CAPACITANCE CHECK.

Comnect the test osecillator (terminated in
5392) and a 200 k9 resistor to 3410A as shown
in Figure 5-3. Insert the resistor lead
directly into the BNC connector onthe 34104,
and connect the ground lead to the outer
shield of the connector, Do not use an adap-
ter, as it would add input capacilance, The
50 termination should be as close as possi-
ble to the 200 k2 resistor.

FUNCTION SWEEP/OFFSET

GENERATOR PLUG~IN
hp3300A hp3301A

¥
>I

GENERATOR PLUG-IN VOLTMETER AC MICROVOLTMETER
hp3300A hp3304A hp427a hp3410A
m P m
©eo - <™ <O
o o @ @ ©° B - » ®
© § 0|0 @ o° [@ @ ‘
, g00 = LA
rmmsoumcr CONTROLEREAR PANEL) W :l
FUNCTION - AUXILIARY

. ELECTRONIC COUNTER
; hp5532A

o1 s

LA -B-1i0e -

O
o

o Figure 5-2. Tracking Check
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AC MICROvULTMETER

TEST OSCiLLATOR hp3410A
~ hpe52A —"
| <O
Q@ @} 200K @
® 9=0 Jo Q o8

FEEDTHRU

TERMINATION .

l Ko 110488 -
b T T RITEFTY T R

Figure 5-3. Input Impedance Check

b. Set the 3410A controls as follows:

MODE.....s2:++s+05+. TUNE
RANGBI’."D..'..D"IMV
FREQUENCY . v v o v ¢ v v o s . X10
FREQUENCYDial . ... ... . 40

c. Set the test oscillator for a full scale meter
) deflection of the 3410A at 400 Hz, If
necessary, tunc the 3410A FREQUENCY 'dial
until the instrument locks to the signal; then
place the MODE switch to READ.

d. Incrunse the frequency of the test oscillator
to 40 kHz; tune and lock the 3410A to the
40 kHz signal. The 3410A meter indication
should be 0. 707 mV or greater, verifying an
input capacitance of 20 pF or less on the
1 mV range. iy

€. Setl}he 3410A controls as follows:

MODE....+.+:+++:..:,. TUNE
RANGE . . . v o v vnvsess 01V
FREQUENCY .........,.. X10
FREQUENCYDiaL . .,.,.... 40

[. Set the test oscillator for a full seale meter
deflection of the 3410A ot 400 Hz. If neces-
sary, tune the 3410A FREQUENCY dial until
the instrument locks to the signali then place
the MODE, switch to READ.

g. Increase the frequency of the test oscillator
to 80 kHz; tune and lock the 3410A to 80 kHz
signal. The 3410A meter {ndication should
be 7. 07 mV or greater, verifying an input
capacitance of 10 pF or less on the 10 mV

range,

5-21. LOCAL OSCILLATOR OUTPUT.

ri
5=-22. This check requires the following equipment:
Oscilloscope (~hp= Model 140A/1405A), 10:1 Probe
{~hp- Modei 100014A). '

a. Set the 3410A controls as follows:

MODE........ss.... TUNE
RANGE . ......0.000..8V
FREQUENCY . . . .... .., X10K
FREQUENCY Dfal . ... ...50

01825-1:

b, Connect the OSC QUT to the oscilloscope,
using the 10:1 probe. The observed square
wave should be preater than four volts peak
to peak,

5-23. ADJUSTMENT AND
CALIBRATION PROCEDURES.

5-24, The following paragraphs contain a complete
adjustment and calibration procedure for the 3410A.
This procedure should be performed only if it has
been determined by the Performance Checks that the
instrument is not operating within specifications.
Figure 5-4 shows the location of all internal adjust-
ments and test points,

NOTE

Before beginning the Adjustment and

Calibration Procedure, mechanically
zero the meter according to the steps
in Paragraph 3-7. B

5-25. COVER REMOVAL.

5-26, To remove the top or bottom cover, remove
the two screws from the back of the cover, slide it
about 1/2 inch to the rear, and lift it off, To remove
a side cover, remove the four screwsfrom the cover,
and lift it off. To replace either cover, reverse the
removal procedure.

5-27, POWER SUPPLY VOLTAGE ADJUSTMENT.

5-28. This adjustment requires a DC Voltmeter (-hp-
Model 4274).

a. Connect a de voltmeter to A4TP3.

b. Adjust A4R6 for an indication of +45V & 0,5V
on the dc voltmeter.

¢. Connect the d¢ voltmeter to A4TP2, The
voltmeter should indicate between +28. 5V and
+29.8V. If not, A4CRI2 should be replaced,
More than cne diode may have o be tried to
get the proper voltage range.

d. Connect the dc.voltmeter to A4TP1,
5-5




Section V Model 3410A
TOP VIEW BOTTOM VIEW
M i m— o
| =0 : I
aard = =
é@ < TII L
™ _TP2 T3 TR TPS
A4 = 3 ferscc-icioocoiiielu?
A4RS ' Aaéz:_—F- A-:ﬁbg Q E
i AdRID RE)
A3 Efﬂ-h =5 g
ARG TF2 TP3 AXCIa AR44 3R45 )
&y _
A2 | [B —_— g e s
) 2 |
- :
‘ ! Rea(____ I
Al
- o S -1
e N _F_._._]_I Al @ @@ I, ﬁ T | | ez
[ o= T | e
| i 0 ;L
Tl F I T ¥ oap ®

e -§

[

52 S

Figure 6-4. Adjustment and Chassis Mounted Components Location

e. Adjust A4RI19 for a dc voltmeter Indfcation
of -24.8V + 0.1V,

f. I instrument is cperated irom high or low
line (102V to 128V for 115V line, 204V to
356V for 230V ilne), the test point readings
in the above steps should remain within
tolerances.

5-29. PREAMPLIFIER BIAS ADJUSTMENT.

5-30. This adjustment requires a DC Voltmeter
(~hp- Model 427A). The bottom cover and side cover
adjacent to the INPUT jack must be removed. The
shield over the preamplifier board must be removed
to perform this adjustment. To remove the shield,
remove the four screws In the top and bottom of the
shield and lift it off through the side of the instrument,
Replace the shield when the adjustment is corpleted.

a. Connect the de voltmeter to A1TP1,
NOTE

This is a sensitive adjustment,
and 30 secords should be allowed
between adjustments.

b, Adjust AIR10 for a dc voltmeter indication
of +5.5V & 0. 5V.

'
!

§~31. PHASE LOCK AMPLIFIER BALANCE
ADJUSTMENT, '

5-32. This adjustment requires a DC Voltmeter

(-hp- Model 427A).

" a. Set the 3410A FREQUENCY range switch to
X100 range and the voltage RANGE switch
to the 3 V range with no input signal.

b, Measure the voltage at A3TP1 and ASTP2,
referenced to circuit ground.

NOTE

Do not attempt to make a differ-
ential measurement between A3TP1
and A3TP2 with a nower line oper-
ated voltmeter because of grounding
problems. Adjust AJRI15 until
ASTPL and A3TP2 are within, 1V
of each other, Allow two minutes
for the voltages at A3TP1 and ‘
A3TP2 to stabilize. 'The normal
range of voltages at A3TP1 and
A3TP2 when balanced is from
+2.5V to +3. 2V. .

01825-1
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5-33, METER MECHANICAL Z#RO ADJUSTMENT.

5<34. The 3410A meter is properly zero-set when
the meter pointer rests over the zero mark, with the
instrument in normal operating positlon at normal
operating temperature and turned off. Adjust zero-
get as follows to obtain maximum accuracy and
mechanical stability:

a. 'Turn the Instrument on and allow it to oper-
ate for 20 minutes to ensure that the meter
movement reaches normal operating temp-
ernture,

b. Turn the Instrument off and allow at least
one minute for all capacitors to discharge.

¢. Rotate the mechanical zero adjustment screw
clockwise until the pointer is left of zero and
moving upscale toward zere, Stop when the
pointer is exactly on zero; if the pointer
overshoots, repeat this step.

d. When the pointer is exactlyover zero, rotate
the adjustment screw slightly counterclock-
wise to relieve tension ci the pointer sus-
pension, I the pointer moves to the left,
repeat the procedure, but make the counter~
clockwise rotatfon less,

b-35. METER AND INHIBIT AMPLIFIER BALANCE
ADJUSTMENTS.

5-‘36. This adjustment requires a DC Voltmeter
(~hp~ Model 427A),

a. Set the MODE switch to READ position.

b. Connect the de voltmeter to AATP4.

c. Adjust A4R26 for an Indication of +12V £ 0.5V

on the dc voltmeter, Thisassuresthat A4Q11
is not conducting, so that the measurement
made in the following step will be accurate,

d. Adjust A4R52 for an indication of zero on the
3410A meter.

e. Connect the dc voltmeter to AATP5; the volt-
meter should indicate +15V + 0. 5V. Record
the indication.

f. Connect the de voltmeler ta A4TP4,

g Adjust A4R26 for a dc voltmeter indication
that is 0.8 V less than that ~iaimned in step
e of this paragraph.

— NOTE

Do not attempt to make a differen-
tial measurement between A4TP4
and A4TP5 with'a power iine oper-
ated voltmeter because of grounding
probiems.

01825-1
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5-37. VCO FREQUENCY CALIBRATION.

5-38. This adjustment requires an Electronic Counter
{-hp- Model 5532A),

a, Connect an electronic counter to the 3410A
oscillntor output.

b, Set the 3410A controls as follows:

MODE.....+s.+.,.., TUNE
RANGE..------»---]-V
FREQUENCY ... ... ... X100
FREQUENCYDifal .. ... . 60

¢. Adjust A3R44 for an electronic counter Indi-
cation of 6 kHz + 180 Hz.

d. Set the 3410A FREQUENCY dial to 5,

e. Adjust A3R45 for an electronie counter indj-
cation of 500 Hz + 60 Hz.

NGTE

The 500 Hz calibrztion interacts
with the 6 kHz calibration. There-
fore, it may be necessary to repeat
the two rdjustments to bring both
endfrequencies within specifications,

, NOTE
If difficulty is encountered in making
this adjustment, measure the voltage

at the center terminal of the FRE=- A
QUENCY dial potentiometer and

preset AJR44 for a +38V reading at

6 kHz dial setting. Then preset

AJR45 for +6V at 500 Hz dial setting,
Then repeat steps c through e. ’

f. Set the FREQUENCY switch to X10K, and set
the FREQUENCY dial to 80.

t

g Adjust A3C14 for an e¢lectronic counter indt-
' cation of 600 kHz + §%.

5-3%. METER CALIBRATION.

5-40. This adjustment requires a Voltmeter Cali-
brator (-hp- Model 738BR) and a Test Oscillator
{-hp- Model 652A).

3. Connect the ~hp- Model 738BR voltmeter
calibrator to Model 3410A.

b. Set the 3410A controls as follows:

MODE L N I A e ) = 8 B L TUNE
RANGE + v v v v 0 v v v n v v s 3MY
FREQUENCY ... .. ... + + X10
FREQUENCYDial ... ... . 40

¢, Set the voltmeter calibrator for a 3 mV rms
output at 400 Hz. '

5-7
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d. If necessary, tune the 3410A FREQUENCY
dial until the instrument locks to the signal:
then place the MODE switch to READ position.

e. Adjust A4RE1 for a 3410A meter indication
of .0 mV,

f. Disconneet the ~hp- Model 738BR voltmeter
calibrator and connect the 50 ahm output of
the Model 652A Test Oscillalor to the 34104,
Set the Test Oscillator to 400 Hz and adjust
the amplitude controls until the 3410A meter
indicates 3, 0 mV. Set a reference on the
Test Oscillator meter, and use the amplitude
control to maintain the set reference when-
ever the frequency of the oseillator s varied,

. g Set the Test Osclliator to 50 Hz, 300 Hz, and
600 Hz, tuning the 3410A to each respective
frequency. If the meter indication for each
frequency is not between 2, 91 and 3, 09 ad-
just A4R61 to split the difference in error
across the X10 frequency range,

6-41. €00 kHz METER ZEROQ,

,5-42, This adjustment requires a DC Voltmeter
{(-hp- Model 427A).

2. Set the 3410A MODE switch to READ position,
' VOLTAGE range to the 3 mV, and the FRE-
QUENCY controls to 600 kHz with no input

signal,

b. Adjust AJRS5 for a zero indication on the
meter, .

¢. Set the 3410A to TUNE mode and check the
voltages at A4 P4 and A4TP5 for the same
voltage relationship as in the Meter and
Inhibit Amplifier Balance Adjustment (app.
.8 V higher at A4TP5 than A4TP4),

d. '¥ the A4TP4 and A4TP5 voltage relationship
Is not the same as stated in step ¢, slightly
readjust AJRS55 for the . 8V &, 2V readip~

' e. Check the zero at 300kHz and split the error
o with A3R55 and still maintain approximately
» 8V higher at A4TP5 than at A4TP4.

6-43. POST AMPLIFIER RESPONSE.

5-44, This adjustment requires a Test Qscillator
(=hp=- Model 652A).

a, Set the 3410A controls as follows: !

MODE..+.v:224ss....TUNE
RANGE . . ..v0srvsses 3MV
FREQUENCY . + . v s s ... . X10
FREQUENCYDial ,....,.. 40

b. Set the Test Oscillator for a 3 mV output at
400 Hz.

5-8

Model 3410A

¢. Connect the Test Oscillator to the 3410A
input using a 60 ohm load.

d. Adjust the osecillator output for n 30 mV read-
Ing on the 3410A and set n reference on the
Test Oscillator,

e, Set the frequency controls on both Instru-
‘ments to 300 kHz. The 3410A meter should
indicate between 2, 85 mV and 3. 16 mV.

f. Set the frequency controls on both Instruments
to 600 kHz, The 3410A meter should indi-
cate between 2,85 mV and 3. 16 mV,

5-45, The response at both 300 kHz and 600 kHz may
be increased by decreasing the value of ALICL*, The
change at 600 kHz is greater than that at 300 kHz,
Additional response increase at 600 kHz may be ob-
tained by decreasing the value of A1C10%,

5-46. PREATTENUATOR FLATNESS ADJUSTMENT,

5-47. This adjustment requires a Test Oscillator
(-hp- Model 652A) and a 5092 feedthrough termination
{(-hp- 11048B),

a. Coanect the 6092 output of Test Oscillator to
3410A using the 502 feedthrough termination.
{~bp- :

b. Set the 3410A controls as follows:

MODE......+.+s.....,., TUNE
RANGB.-..---;-----aMV
FREQUENCY ., .+ .+ s+ + » X10K
Fl"EQU’ENCYDlRl...-cI!.BO

c. Setthe Test Oscillator to 600 kHz and set
the output attenuator to the 3 mV range,
Adjust the oscillator amplitude controls for
a 3 mV output on the oscillator meter,

d. If necessary, tune the 3410A FREQUENCY
dial until Instrument locks to signal; then
place the MODE switch to READ position,

e. Adjust the Test Oseillator amplitude controls
for a 3410A meter indication of 3 mV,

. . Set the 3410A RANGE switch to 3 V and set
the Test Oscillator output attenuator to 3 V.-
Do not readjust Test Oscillator amplitude
controls.

g Adjust A1C2 for a 3410A meter indication
of 3V,

h. Check the ranges 1 V through .0L V. Ii,
on any rauge, the error on 3410A is grealer
than + 5% of F. §., split the error using
AlC2, '

. Repeat steps ¢ through h at 3¢0 kHz and 50
kHz (§ X10K). If any error on the 3410A is
greater than + 5% of F. 8., split the error
using A1C2 among all ranges andfrequencies. -

01825-1




l

- Model J410A ’ Section V
5-48. TROUBLESHOOTING PROCEDURES. 5-51, REPAIR PROCEDURES.
' 6=-49. FRONT PANEL TROUBLESHOOTING. 5-62, ‘PROCEDURE FOR REPLACING R) AND R2,
5-60, Refer to Fipure 5-5, Front Panel Trouble- 5-53. DISASSEMBLY OF 3410A.
shooting Tree, and Figure 4-0, Simplified Block
Diagram, for this procedure; which is applicable when 1. Remove all covers,
it is not possible to obtain 2 meter indication on the
3410A. . 2. Remove left side gusset (side gusset near the
frequency tuning dial),
Apply an input signal equal to full scale on
an upper 3410A voltage range. Downrange 3. Remove screw holding meter trim on right
' the 3410A voltage RANGE switch 20 dB be- side gusset and slide off meter trim {refer
low the input signal level. The RANGE to Figure 6-1 in Operating and Service Manual),
INDICATOR should glow, If not, trouble-
shoot the Input Clrcuit, Parapgraph 7-6.@ 4, Replace left side gusset with sufficient serews
to hold the left side gusset and bracket for 1
@ If the RANGE INDICATOR dges light, switch and R2 in place,
out the Inhibit Cireuit by placing the MODE )
switch in READ position. Try to obtain a 5-54, CALIBRATING DIAL TO R1.
meter indication by slowly tuning the fre- ,
quency dial back and [orth, 1. Loosen set screws number 1 and 2 on collar
of dial assembly.
@ If the meter responds to the signal, there
is trouble in the Inhibit Circuit, Refer to 2. Rotate dia] to 60 and adjust resistance of R1
Parapraph 7-14. between contacts 3 and 4 for approximately
- 700 ohms (shaft at the rear of potentiometer
‘I there Is no meter deflection, connect an is a convenient place to rotate R1). Tighten
electronic counter or ascilloscope to the set screw number 1,
! OSC OUT jack on the 3410A rear panel. '
Observe the counter or oscilloscope while 3. Rotate dial to 25 and check resistance he-
. varying the frequency around the input fre- tween contacts 3 and 4. Resistance should
’ quency. The Loeal Oscillator should lockto read between 6K and 6. 2K,

-

§-55. CALIBRATING DIAL TO R2.
@ If the 3410A locks to the input signal, there

is trouble in the Meter Circuit. Refer to 1. Loosen set serews 5 and 6 on forward coup-
Paragraph 7-16, _ ler connecting R1 to R2,

@ If the 3410A will not lock to the input signal, 2. Rotate dial to 5 and adjust resistance of R2
there is trouble in the Phase Lock Loop. ' between contacts 7 and 8 for 33 K (shaft
Refer to Paragraph 7-10, couplér on R2 is a convenient place to rotate

INITIAL CONDITIONS:

3
. . TUNE " ] | R
o 40 [ g ]|
.. X10
R A4 2= |~

+ 1V rms, 400 Hz ﬁ s
AL
| )=

" MODE Switch, « » » . »
" FREQDIal ,,...
FREQUENCY. ...
VOLTAGE RANGE .

,i Input Signal [ R

»

r v = =

—0O
PA?SS —Q@)— —®) e —— |,

O— D — K; L P o B r
3 | - : : |13

SR LSO o

Figure 5-5, Front Panel Troubleshooting Tigure 5-6. RI and R2 Replacement v
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R2). Tighten either get serew 6 or 6, which-
cver 1s convenient,

3.  Rotate dlal to extreme CCW pogltion. Set
serew 1 should hit the upper stop (8).

4. If set serew 1 does not hit the up'per stop (),
loosen set serew tightened in step 2 and ro-
tate dial until it hits the stop, Then tighten
cither sct gerew § or 6, whichever s con-
venlent. Recheck the resistance between
contact 7 and & for 2.4 Kto J0.6 Konb on
dinl, I out of test limit, replace R2.

6. Tighten set serews 5 and 6.
‘i
5-56, REASSEMBLY OF 3410A.

1. Remove left side gusset beingheldonbyafew
Bcrews,

2. Replace meter trim by sliding it ovor meter
and replace screw holding the meter trim to
right slde gusset, ;

3. Replace the left side gusset and replace all
serews holding the left side gusset,

4. Replace all covers,
6«67, SERVICING ETCHED CIRCUIT BOARDS.

5-568. The Model 3410A containg four plated-through,
double-sided, etched circult boards. When working
on these boards, ohserve the following rules to pre=~
vent damage to the circuit board or components:

2. Use a low-heat {25 to 60 watts) soldering
iron with a'small tip,

b. To remove a component, clip a heat sink
(long noge pliers, commercial heat sink
tweezers, ete.) on the component lead as
¢lose to the component as possible, Place

Maodel 3410A

the soldering fron directly on the component
lead, and pull up on the lead, I o component
is obviously damaged or faulty, elip the leads
close to the compenent, and remove the lends
from the board,

EXCESSIVE OR PROLONGED HEAT
CAN LIFT THE CIRCUIT FOIL FROM
THE BOARD OR CAUSE DAMAGE TO
COMPONENTS.

¢, Clean the component lead holes by heating
the solder in the hole, quickly removing the
soldering tron, and Iinserting a pointed, non-
metallic object such as a toothpick,

d. To mount o new component, shape the leads
and insert them in the holes. Clip a heat
5ink on the component, heat with the solder-
ing lron, and add solder s necessary to ob-
tain a good electrleal cannection,

6-60, SERVICING ROTARY SWITCHES.

5-81. The Model 3410A contains two rotary type
switches: FREQUENCY and RANGE., When working
on these switches, ob~erve the following rules:

2. Use a low heat (25 to 50 watts) soldering
iron with a small tip,

b. When replacing components, attempt to
dress them as nearly to thelr original align-
ment as possible.

c. Clenn excessive flux from the connection and
adjoining area.

d. After cleanlng the switch, apply a lLight coat
of lubriplate to the switch detent balls. bo
NOT apply lubricant to switch contacts or
aIIow lubricant to contaminate components.

Tahle 5-3, Factory Selected Components .

COMPONENT MOST COMMON .VALUE EFFECT UPON CIRCUIT
A2Cl1* .+ 1000 pF Decrease value to inerease broadband response
A2C10* 2,0 pF Decrease value to Increase 600 kHz response
N
i
1
5-10 . 01825-1




PERFORMANCE CHECK TEST CARD
Hewlett-Packard Model 3410A ‘ Tests performed by
AC Microvoltmeter Date
Serial No,
1. ACCURACY AND FREQUENCY RESPONSE: METER INDICATION:
. 3V Range Min. Max,
‘ 10 Kz 1 220 2,80
60 Bz 1 =20t 3.09
400 Hz ] 201 3,09
1 kHz ] 2m 3.09
10 kHz ) 2. 3,08
, 100 kHz 1 285 3.16
600 kHz ] o285 3.16
3 mV Ranpe "
10 Hz ] 22 2, 80
60 Hz 1 2o 3.08
400 Hz 1 29 3.09
1 kHz [ 2.m:1 3.09
10 kHz _ 1 29 3,09
100 kHz ] 285 3.15
' 600 kHz ] 285 3,15 |
.003 mV Range ‘
25 Hz (3 L9 3,10
100 Hz ! 3 220 2,80
400 Hz ] a2a 3.09
1 kHz /) 2.0 3,09
50 kHz C1 2.9 3,09
100 kHz 1 220 2,80
600 kHz ) 2.20 2,80
2, PHASE LOCK RANGE: ; !
o+ Pullin (] 1% rull scale
Tracking (] 5% full seale at 0.5%
; "1 tull scale per second
3. INPUT IMPEDANCE: '
Resistance (1" 10 MR or greater
Capacitance [T ] 20 pF orless, .003mVto3mV '
(] 10pForless, 10mVto3dV
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Model 34.0A
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INTRODUCTION.

}

- SECTION VI
REPLACEABLE PARTS

6-2, This section contuins Information for ordering
replacemert parts. Table 6-1 lists parts in alpha-
meric order of thelr reference designators and indi-
cates the desneription, -hp- part number of each part,
together with any applieable notes, and provides the

following:

A

a. Total quantity used in the instrument (TQ

column),

The total quantity of a part isgiven

the first time the part number appears.

b, Descriptions of the part, (Seelit.of abbrevia-~

tions below, )

¢. , Typical manufacturer of the part in a five-
digwn code, (See Appendix Aforlist of manu-
facturers.) Parts that are manufactured by
Hewlett- Packard are Identified by the abbrev-

iation -hp-,

I
'

d. Manmufacturer's part number,

A . =a.  ably

B ) = motor

B1’ . = battery .
C = capacitor

CR = diode

DL = delay line

2] = lamp
. E = misc electronie part

= ailver

Al = aluminum

A =ampere 's)

Au = gold

C - =cayacior

cer | =geramle

coef = coefficlent .
com % cOommon Al

comp = composition
. eonn = connection

dep '« deposited .

DPDT = double-polo doukle-
thriw

DPST = double-pole aingle-
throw .

elect ¢ = electroiytlc

encap = encapsulated

T {s)

FET,;, = [leld effect translstor

Ixd ' =[ixed

GaAs = gallium nuen!de

GHz  =gigahertr = 10*9 hertz

gl = guard (ed)

Ge = germanium
grd = ground (ed)

R " m henry (Les)

Hg = mercury
Rz " hertz (c;cle {s) per

L))

® Dupont de Nemaurs

Segtion VI

6-3, Figure 6-1 {llustrates the modular cabinet parts,
and Figure 6-2 illustratesthe replaceable mechanieal
parts used in the 3410A. Misecellancous parts are

listed at the end of Table'6-1,

6-4. ORDERING INFORMATION.

6-6. To obtain replacement piarls, addres. order or
inquiry to your local Hewlett- Packard Field Office,
{See Appendix B for list of office locations.) Identily
parts by their Hewlett- Packard part numbers, Include
instrument model and serial numbers,

NON-LISTED PARTS.

6'6.

6-7. To obtain a part that is not listed, include:

)
Instrument model number,

= thermocpuple

= viacuum tuhe, neon
bull, photocell, ete,

« eahle

= socket

= lampholder
= fuscholder
= petwork

= glide

= single-pole double-
throw

= single-pole single.
throw

= Lantalum
= temperature coelflclent
s titanjum dioxide

« toggle

= i \erance

« irimmer -
= Lran alstor

= yoit (8)

= slterpating current
working voltage

= variable

= direct current working
vollage

= walt (s)

- with !

= working inverse voltige
= without

= wirewoupd

w optimum value selected
ot factory, average
value shown (part may
be omltted)

= no standard type pum-
ber assigned (selected
or rpecial type)

a.
b. Instrument serial number.
¢, Description of the part.
d. Functiop and location of the part,
DESIGNATORS
F = fuse Mp . mechnnicnl part Tc
FL « [ilter P = plug : \4
HR = heater Q = transistor
Ic = integrated clreult QCR = transiator-diode w
J = jak R = reslstor X
K = relay RT = thermistor xns
L = inductor 8 = awlich XF
M = meter T = transformer Z
ABDREVIATIONS
(i} = inside diameter ns = nanosecand {s) = 10”7 sl
‘mpg = mpregnated seconds 5PDT
Ined = incandescent nar » not separately replace~
ins = insulation {ed) able SPST
ki = kilohm (s) = 10*% ohms 0 = ohin (8) Ta
- 3 obd = order by description
kiz . Klohertz » 107 hertz oD = outside diameter :.F.,
lb " =ipductor p peak 2
n = lisear taper * t
log = logarithmic taper pe = printed clicult ‘g{‘
-12 trim
m =mii=10" PP pleofarad (a) x 10 TSTR
mA « milliampere (s) = 107 piv = peak lnverse voluge v
amperes o8 p/o = part of vacw
MHz  =megahertz = 107" hertz pos = position {8}
Mt =megohm-{s) = 10*$ chma  poly = polystyrene var
et fim w metal fUm Jot = patentiometer . vdew
mir = manufacturer pep = peak-to-peak
mig = mounting . prm = parts per miilion
my = milllvoll (a) = 10" Y voits prec = precisfon (temperature w
n * micrd = 10-8 " coelllelent, long term  w/
By = micraovolt (s} = 107 valts , stabllity, and/or tal- wiv
my = Mylar erance) :{vn
" nA = mancampere {s) = IO R = resistor o
amperes , Rh = rhodium
NC = pormally closed rms = root-mean-square
Ne = neon rot = rotary
NO = normally open
NPO = negative posltive zero Se = yelenjum »e
{zero temperature co- sect = gection (s)
efflclent) 5t = silicon




Section VI Model 3410A

oK PARE O, TQ DESCRIPTION
) 5060-0718 1 Top Cover Assembly
2 5020-0701 - 2 Cab Spacer-Half Mod.
3 03410-00202 1 Panel-Rear
4 5060-0703 1 v Frame Assembly
5 - 5060-1703 1 ' Frame Assembly
6 - 5000-0703 2 Side Cover |
7 : 5060-0728 2 Foot Assembly-Half Mo
8 5000-0717 1 Bottom Cover
9 1490-0032 1 Stand Tilt
' 10 ,  b040-0700 2 Hinge |
n 5040-0697 1 Extender-Meter Case ,
© 12 03410-04301 1 Panel-Insert
13 03410-00201 1 Panel-Front
7] 5020-5367 1 Meter Trim-Half Mod
I

| Figure 6-1, Modular,Cabinet Parte =
6-2 e 01825-1




Model 3410A

Section VI

R TQP VIEW3 BOTTOM VIEW 7
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INDEX -hp-
"NO. DART NO TQ DESCRIPTION
] . 03410-00165 1 Chassis-Rear
2 0380-1327 1 Terminal Board
3 1205-0008 o1 Heat Dissipator
4 1205-0007 1 Heat Dissipator-Nut
5 03410-01201 " 1 Bracket Guide
6 03410-00102 1 Deck-Rear
7 1500-0005 2 ~ Coupler-Hub ,
. 8 1500-0004 1 Coupler-Insulator -
9 - 03410-21201 1 Bracket-Pot Mtg. Freq. Contr.
10 15600-0051 1 Ball Drive 6:1
o N 0370-0028 1 Knob-1 In.
12 * 03410-04001 1 Dial-Frequency
13 03410-00101 1 Deck-Front ;
14 5040-0235 1 Lamp Holder-Base
15 5040-0234 1 Lamp Holder-Lens
16 . 5040-0601 6 P. C. Board Guide
17 1400-0084 1 Fuse Post
18 | 03410-00103 1 Chassis-Preamp
19 03410-00106 1 Shield .
,20 0340-0060 9 Insulator-Feed Thru
2] ' 5040-0425 4 Washer Insulator
22 0370-0112 2 Knob-Rar
‘ Figure 6-2, Mechanical Parts
01825-1"

6=-3

TR,
- e ]




Section VI Model 3410A
Tahle 6-1, Replaceable Parts

REFERENCE ~hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
Al 0341066501 1 | Assembly: Preamplifier Board, includes: -hp-

C1 thru C16 L1 thru L2

CRI thru CR4 Ql thru Q3

K1 thru K2 RI1 thru R21
AlCl 0150-0096 1 | C: fxd cer 0.05 pF +80% -20% 100 vdew 72082 | 845-X5Vv-5032
AlC2 0132-0003 1]C: var0.7to3 pF 72082 | 535-016-4R
AlC3 0140-0179 1 | C: Ixd miea 1000 pF +2% 04062 | RDMI18F102G3C
AlC4 0140-0156 L | C: fxd mlca 1600 pF +2% i 04062 | RDMI19F152G3IC

i
AlCG, AlC6 01600093 4"| € fxd cer 0.01 pF +80% -20% 100 vdew B1418 | TA obd
AlCT 0160-0170 1 | C fxdecer 22 pF +80% -20% 26 vdew 56260 | 5COBS-CML  obd
AlCS 0180-0224 2 t C: fxd Al elect 10 uF +75% ~10% 16 vdew 56289 | D32441
AlCY 0180-0354 4 | C: fxd Taelect 40 pF +6% 10 vdew 56289 | 150D406X65010B2
AlCl10, AlICI11 0140-0198 2. [ C: fxd mica 200 pF 5% 04062 | RDM16F201J3C
AlCl12 0180-0224 i| C: fxd Al elect 10 uF +76% -10% 15 vdew 56289 | 30D106G0O15BA4
AlC13, AlCl4 0180-01G0 9 | C; ixd Ta elect 4,7 uF +10% 35 vdew 56280 | 150D476X0035B2
AlCI15 0180-0060 .1 | Ct fxd Al elect 200 £ F +76% =10% 3 vdew 66280 | 3J0D207G003CC2-
DsM
AICRI1, AICR2 1901-0025 | 22 | Dlode: Si breakdown 100 wiv 15 pF 100 mA | 82219 | D072
AICR3, AICR4 |, 1901-0044 2 | Diode: Si20 mA/+1V: 10 NA at -10 V/50 D38TT | SG 5178 ,obd
. wiv 2 pF; 6 ns '
AIK1, AlK2 0490-0343 3: | Heed relay: sealed dry reed <hp-
AlLlL, AlL2 0140-0047 2 |'Inductor: 20 pH 210% 2,5 MHz 199848 | H51074020
AlQl 1865-0033 1 TSTR: FET Si N channel 83740 | ohd
AlQ2, AlQ3 1853-0036 14 | TSTR: St PNP 2N3906 04713 | 2N3506-5
' " ]
AlR1 0698-4128 1 | R: Ixd prec met flm 10,0 M2 £1/4% 1/2 W 56289 | 420F T-2 ohd
AlR2 0698-5441 I { R: fxd prec met flm 10,01 kR +1/4% I/8 W | 75042 | CEA T-2 obd
AIR3 0683-0625 1| R fxdcomp6.2 125% 1/4 W 01121 | CB 6225
AlR4 thru AIR6| 0683-3015 3 lIR: fxd comp 300 £ +5% 1/4 W 01121 | CB 3015
AIR7, AlRS 0683-1635 2 ! R: fxd comp 16 ki 6% 1/4 W 01121 { CB 1835
AIR9 0683-2745 2 | R: fxd comp 270 ki +6% 1/4 W 01121 | CB 2745
AlRIO 2100-0094 1 }'R: var comp lin 50 k2 2+30% 71450 | URMTORE (hp)
AlRI1 0683-2045 1 | R: fxd comp 200 ket 5% 1/4 W 01121 | CB 2046
;

AlRI2 0683-2265 1 | R Ixd comp 22 M0 5% 1/4 W 01121 ;| CB 2265
AIRI13 0683-1535 4 | R: Ixdcomp 16 kN 6% 1/4 W 01121 | CB 1635
AlR14 0683-4725 2 | R: fxd comp 4700 N 5% 1/4 W 01121 | CB 472"
AlR15 0698-5438 1 | R: fxd prec met flm 100 £ £1/4% 1/8 W 75042 | CEAT-2 obd
AIR16 0698-5439 1 | R: fxd prec n;et flm 1000 @ 21/4% 1/8 W 76042 | CEA T-2 ohd
AlRIT 06683-3916 1 | R: fxd comp 350 11 26% 1/4 W 01121 | CB 3815
AlR18 0683-5635 2 { R: fxd comp 56 k2 +5% 1/4 W 01121 | CB 5635
AlRI9 0663-4736 1 | R: fxd comp 47 k0 5% 1/4 W ! 01121 | CB 4735
AlR20 0683-7505 11 R: fxd comp 16 2 5% 1/4 W 01121 | 7¢ 7605
AlR21 0683-5625 1 | R: ixd comp 6600 N :5% 1/4 W 01121 | CB 6625
A2 03410-66512 1 | Assembly: Pc Board, includes: -hp-

Cl1 thru C16 Q1 thru Q14 '

CR1 thru CR? R1 thru R34

L1 thru 14
A2C1 0160-0938 3 | C: fxd mica 1000 pF 5% 72136 | obd/'
A2C2, A2C3 0180-0100 C: fxd Ta elect 4.7 uF 210% 35 vdew 56289 | 150D475X00RRY
A2C4 0180-0294 1| C: fxd Ta elect 390 uF 220% 10 vdew 56289 | 100D397TX0010T2
A2cs ¢ 0180- 9100 C: fxd Ta elect 4.7 uF 210% 35 vdew 56289 | 150D475X9035B2

i
6.4 i 01825-1




Model 3410A '

Table 6-1. Replaceable Parts (Cont'd)

Section VI

° :
'

REFERENCE -hp- -
DESIGNATOR | PART NO. TQ DESCRIPTION MFR. | MFR. PART NO.
A2C6 0160-0938 C: fxd mica 1600 pF 15% 72136 | obd
A2C7 0160-0362 2 | C: fxd mica 510 pF 16% | 04082 | RDMIBF511J3C
A2CB 0160-0938 C: fxd mica 1000 pF 16% 72136 | obd
AZC9 0180-0081 1 | Cs fxd Al elect 10 pF +50% ~10% 100 vdew | 56280 | 30D106F100DC2-
DsM
‘A2C10 _ 0160-0021 P [ CoIxd TlO% 2,0 pF +6% 500 vdew 78488 | obd
A2C11 : 0180-0119 1 | C: fxd Al elect 1.0 uF +75% ~10% 25 vdew 56289 | 6clac obd
A2C12 0180-1848 1 | C: fxd Ta elect 2.2 uF 210% 35 vdew 56289 | 160D225X0035B2-
DYS
A2C13 0180-0033 1 | C: fxd Al elect B0 uF +100% ~10% 6 vdew 56289 | 30N506GO06CH2-
DsSM
A2C14 0180-0155 1 | C: fxd Ta elect 2.2 uF +20% 20 vdew 56280 | 150D225X0020A2-
DYS
A2C!5 0180-0269 1 | C: fxd Al elect 1 uF +75% -10% 160 vdew 56289 | 30D10SGIS0BA2-
DsSM
A2CRI thru 1901-0025 Diode: 8§ breakdown 100 wiv 16 pF 100 mA | 82219 | D072
A2CR7
A2LI thru A2L3| 9140-0118 3 | Inductor: 500 uH 5% 82142 | 10178-8
A2L4 9140-0179 1 | hvductor: 22 uH +10% 07261 | 15-4445-77
A2Q1, A2Q2 1654-0216 5 | TSTR: 5i NPN 2N3904 04713 | ohbd
A2Q3 1853-0036 ' TSTR: Si PNP 2N3506 04713 | 2N3006-5
A2Q4 \ 1854-0215 TSTR: Si NPN 2N3804 04713 | obd
AQs ' 1854-0092 1 | TSTR: Si NPN 2N3563 04713 } MPS36563
} :
A2Q8 1854-0039 4 | TSTR: St NPN 2NJ053 04713 | 2N3053 obd
A2Q7 1853-0015 1 | TSTR: St PNP 2N3840 04713 | MPS3840-5
A2Q8 1853-0012 2 | TSTR: Si PNP 2N2504A 04713 | 2N2804A
A2Q9 1854-0039 TSTR: Si NPN 2N3053 04713 { 2N3053 obd
A2Q10 1853-0012 TSTR: Si PNP 2N2904A 04713 | 2N2004A
A2Q11 thru 18540022 11 | TSTR: ** ~hp-
A2913, _
A2Q14 1854-0215 TSTR: Si NPN 2N3904 04713 | obd
A2R1 0683-7615 2 | R: Ixd comp 750 0 5% 1/4 W 01121 | 'CB 7516
AIR2 0683-3505 -2 | R: fxd comp 39 12 £5% 1/4 W 01121 | ¢B 3005
AZR3 0683-3035 “1 | R fxd comp 30 kR £6% /4 W 01121 | CB 3035
| A2R¢ 0683-1235 3} R: fxd romp 12 k02 +5% 1/4 W 01121 | ¢B 1235
A2R5 0757-0410 2 | R: fxd met {lm 301 0 21% 91637 | MFF1/8T-1 ohd
A2RS 0757-0454 2 | Rt fxd met flm 33,2 kN +1%1/8 W 76042 | CEAT-0 obd
A2R7T 0683-7525 1 | R: fxd comp 7500 2 5% 1/4 W 01121 | CB 7525
A2RS 0757-0410 " | R: fxd met flm 301 @ 1% 91637 | MFF 1/8 T-1 obd
A2R9 0883-5635 R: fxd comp 56 ki 6% 1/4 W 01121 | CB 5635
'A2R10 0683-1035 8 | R: fxd comp 10 k92 :5% 1/4 01121 | CB 1035
A2R11 0683-2235 3 | R: fxd comp 22 k2 15% 1/4 W 01121 | ¢B 2235
A2RI12 0683-1015 2 | R: fxd comp 100 2 25% 1/4 W 01121 | CB 1015
A2R13 0683-2025" 3 | R: fxd comp 2000 0 +5% 1/4 W 01121 | CB 2025
A2R14 0683-7615 R: fxd comp 750 Q 5% 1/4 W 01121 | CB 7515
A2RIS 0683-4705 3 | R: fxdcomp 47 0 5% 1/4 W 01121 | CB 4705
A2R18 0683-5126 3 | R: fxd comp 5100 02 :5% 1/4 W 01I21 | CB 5125
A2R1% 0683-1016 R: fxd comp 100 2 5% 1/4 W 01121 | CR 1015
AZR18 0683-3835 2 | R: fxd comp 39 k2 +5% 1/4 W 01121 | CB 3935
A2ZR19 0683-1035 R: fxd comp 10 k2 0% 1/4 W 01121 | CB 1035
A2R20, A2R21 | 0683-4705 R: fxd comp 47 5% 1/4 W 01121 | CB 4705
A2R22 , 0757-0454 R: fxd met {lm 33.2 kQ +1% 1/8 W 75042 | CEA T-0 obd
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Model 3410A

Section Y1
Table 6-1. Replaceable Parts (Cont'd)
REFERENCE ~hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR, PART NO.
1
AZR23, A2R24 0683-1035 R: fxd comp 10 kR £5% 1/4 W Q1121 | CB 1035
A2R25 0683-5115 4 | R: fxd comp 510 P 25% 1/4 W 01121 | CB G116
AZR28 0682-1236 R: fxd comp 12 ki 36% 1/4 W 01121 |,CB 1236
A2R27 0683-1036 R: Ixd comp 10 ki 5% 1/4 W 01121 | CB 1036
A2R28 0683-1236 R: fxd comp 12 k2 46% 1/4 W 01121 | CB 1235
A2R20 0683-39256 & | R: Ixdcomp 3800 2 15% 1/4 W 01121 | CB 3926
A2R30 0767-0401 4 | R: fxd prec met {im 100 0 21% 1/8 W 75042 | CEAT-0 obd
AZR31 0767-0339 1 | R: Ixd prec met flm 3010 0 +1% 1/4 W 19701 | MF6C T-0 obd
A2R32 0683-2035 1 | R fxd comp 20 k0 5% 1/4 W 01121 | CB 2036
A2R33 0683-3916 R: fxd comp 39 kR 5% 1/4 W 01121 | CB 3935
A2R34 0767-0831 1 | R: fxd prec met flm 4320 2 +1% 1/2 W 01121 | CB 083l
Al 03410-66503 1 | Assembly: Phase Lock Board, Includes: -hp-
C1 thru C22 Q1 thru Q26
CR1 thru CRI18 R1 thru R67
IC1 thru IC2
AlCl1, A3C2 0150-0084 2 | C: fxd.cer 0.1 pF +80% -20% 60 vdew 56289 | 33C41 obd
AlC3 0180-0137 3 | C: fxd Ta elect 100 uF +20% 10 vdew 56289 | 160D107X0010K2
A3C4 0160-2201 2 | C: txd mica 51 pF 15% 04062 | RDMI15E512J3C
AJCH Not assigned
AlC6 0180-0100 C: fxd Ta elect 4.7 uF 210% 35 vdew 56269 | 160D475X9035B2-
‘ v | DYS
| A3C? 0160-0362 C: fxd mica 610 p¥F 5% 040682 | RDMI5F611J3C
A3cs 0140-0145 2 | c: fxd mica 22 pF 5% 04062 | RDMI15C220J5C
A3C9, A3CI10 0150-0050 5 | C: fxd cer 1600 pF 600 vdew 18:!86 Type E obd
A3C11 0180-0309 1 | C: Ixd Ta elect 4.7 ¢ F 120% 10 vdew 56289 | 150D475X0010A2-
DYS
AlCi2 0160-2201 C: fxd mica 51 pF 5% 04062 | DDMIGES10J3C
AlC13 0160-0100 C: fxd Ta elect 4.7 uF £10% 35 vdew 56289 | 160D475X9GI5B2-
) DYS
A3Ci4 0121-0105 1 | C: var cer 9-35 pF NG50 72982 | 538-006 E2PO D4R
AlC1S Not assigned
AlCl6e . 0140-0145 C: fxd miea 22 pF 5% 04062 | RDM156C220J5C
A3C17 0180-0354 C: fxd Ta elect 40 pF +5% 10 vdew 56289 | 160D406X5010B2
AlCI18 0180-0387 C: Ixd Ta elect 47 pF 6% 20 vdew 56289 | 150D476X6502082
A3Clo 0140-0192 1 | C; fxd mica 68 pF 2 6% T2136 | obd
A3C20 0180-0387 C: fxd Ta elect47 uF +5% 20 vdew 56289 | 160D476X5020B2
A3C21, AlC22 0180-0137 C: fxd Ta elect 100 uF +20% 10 vdew 56289 | 150D10TX0010R2
A3CR1 1902-3104 1 | Dicde: Si breakdown &, 62 V 5% 400 mW 04713 | SZ10939-110
AICR2 1002-3073 3 | Diode: Sibreakdown 4.32 V +5% 04713 | 5210939-77
A3ICR1 '1901-0040 9 ] Diode; Si30 wiv 30 mA 2 pF 2 ns 07263 | FDG 1088
A3CR4, AICRS 1902-0048 11 | Diode: breakdowm 6.81 V 15% 400 mW 04713 | §210839-134
A3CRS Not assigned
A3CRT thru 1001-0040 . Diode: Si30 wiv3OmA2ZpF2ns 07263 | FDG 1088
AICRS ‘ :
AJICRI10 1802-0049 2 | Diode: breakdown 6.19 V £5% 400 mW 04713 | 5Z10939-122
A3CRI11 1801-0040 Diode: 5130 wiv3OmA2pF2ns 07253 | FDG 1088
A3JCRI12 Not assigned
A3CR13, 1801-0040 Diode: 5i 30 wiv 30 mA 2 pF 2 ns 072683 | FDG 1088
AJCR14
A3JCRIS 1802-3073 Diode: Si breakdown 4.32 V +5% 04713 | SZ10930-77
A3CR18 2901-0040 Diode; 8i 30 wiv30 mA 2 pF 2 ns 03877 | SG 6050
N 1
AICRI17 1802-3073 Diode: Sibreakdown 4.32 V 5% 04713 | SZ10939.77
A3CRI18 1801-0040 Diode: Si30 wivI0 mA 2 pF 2 ns 03877 | SG 5050
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Model 3410A section VI

Table §-1. Replaceable Parts (Cont'd)

REFERENCE -hp- .

DESIGNATOR PART NO. TQ DESCRIPTION MFR. | MFR. PART NO.

A3IC1, A3IC2 1829-0078 2 | Integrated Circuit: JK flip flop 18324 | obd

A3Q1, AIQ2 1854-0022 TSTR: *+ =hp-

A3Q3 | 1854-0094 7 | TSTR: Si NPN 2N3848 07263 | obd

A4 ' 1884-0221 3 | TSTR: Si NPN dual 83740 | BD-1148

AlQ5, A3Q6 1853-0036 TSTR: Si PNP 2N3905 04713 { 2N3906-5

AJQT, AIQ8 1854-0087 B | TSTR: Si NPN 2N3417 04713 | MPS 3417

A3QD thru 1854-0071 5 { TSTR: SiNPN 2N3391 04713 | MPS 3391

AlQi1 ‘

A3QI2 ‘ 1854-0094 TSTR: Si NPN 2N3646 07263 | obd

A, AIGU 1863-0036 TSTR: Si PNP 2N3906 : 04713 | 2N3906-5

A3Q1E 1854-0094 TSTR: Si NPN 2N1645 07263 | abd

A3Q16 1854-0022 TSTR: ** ° =hp-

Al 1853-0036 TSTR: St PNP 2N3906 04713 | 2N3906-5

A3QLy, AlQ19 1854-0094 TSTR: Si NPN 2N1646 07263 | obd

) .

AIQZO ‘ 1854-0215 TSTR: Si NPN 213904 : 04713 | obd

A3Q21, AIGR2 1854-0022 TSTR: ** -hp-

A3Q23 1854-0094 TSTR: Si NPN 2N3646 07263 | obd

A3Q24, A3Q25 1854-0022 TSTR; ** hp-

AlQz6 1£54-0094 TSTR: 5i NPN 2N3646 07283 | 2N3646

AIR1 0683-5115 R: fxd comp 510 0 +6% 1/4 W 01121 | CB 6115

AIR2 0683-2425 ‘2 I R: fxd comp 2400 Q 5% 1/4 W 01121 | CB 2425

A3R3 : 0683-5135 4 | R: fxd comp 61 k0 6% 1/4 W 01121 | CB 6135

A3R4 : 0698-3629 ! | R: fxd met oxide 200 PPM/C2 W 07115 | LPI-3

A3Rb 0683-2426 ‘ R: ixd comp 2400 0 5% 1/4 W 01121 | CB 2425

ARG 0683-3925 R: fxd comp 3900 ? 25% 1/4 W 01121 | CB 3925

AJR7, A3RS 0698-4435 & | R: fxd prec met [lm 2490 N 1% 1/8 W 75042 | CEAT-0 obd

A3R9 069B-4391 2 {R: fxd prec met IIm69.80 1% 1/8 W 75042 | CEA T-0 obd
1 A3R10 0757-0469 6 | R: Ixd prec met flm 150 ki +1% 1/8 W 75042 | CEA T-0 " obd

A3R11, A3RI2 0698-4481, ' 2 | R: ixd prec met flm 16,5 k +1% 1/8 W 75042 | CEAT-0 obd

AJR13 0757-04€9 R: fxd prec met flm 160 k2 +1% 1/8 W 76042 | CEAT-0 obd

A3R14 , 0698-4391 R: fxd prec met flm 69.8R £1% 1/8 W 75042 | CEA T-0 obd

AJRIB 2100-1702 3 | R: var ww 100 Q 210% 1 W 74868 | 2600 Series  obd

A3R16 0757-0200 1 | R: fxd prec met flm 66200t 1% 1/8 W 19701 | MF5C T-0 obd

A3R17 0683-1535 R: fxd comp 15 ki? 5% 1/4 W 01121 | CB 1535

A3R18 0683-5105 1 |R: txdecomp51 N156% 1/4W 01121 | CB 5105 &

A3R19 0683-1035 R: fxd comp 10 ki +5% 1/4 W 0112t |'CB 1035

A3R20 Not assigned

A3R21 0683-3325 1 } R: fxd comp 3300 R +5% 1/4 W ‘ 01121 | CB 3325

AJR22 0663-1525 3 | R: fxd comp 1500 £t 15% 1/4 W 01121 | cB 1525

A3R23 0683-3335 3 | R: fxd comp 33k a5% 1/4 W " }o1121 | cB 3335

A3R24 0683-3025 1 | R: fxd comp 3000 2 5% 1/4 W 01121 | CB 3025

A3R25 0683-3305 1 | R: fxd comp 33 0 25% 1/4 W 01121 | CB 3305

AJR26 0683-5115 R: fxd comp 610 02 16% 1/4 W 01171 | CB 6115 A

A3R27 0683-1035 R: fxd comp 10 kR 5% 1/4 W 0112t | CB 1035

A3R28 0683-1535 R: Ixd comp 15 kR +5% 1/4 W 01121 ] CB 1535

A3R29 0683-6225 . 5 | R: fxd comp 6200 22 35% 1/4 W 01121 ) CB 6225

AbR30 Not assigned

A3R31 0683-6225 R: fxd comp 6200 0 +5% 1/4 W 01121 | cB 8225

AJRI2 0698-4435 R: Ixd prec met flm 2490 £ +1% 1/8 W 75042. | CEA T-0 chd

A3R33 0767-0283 3 | R: fxd prec met flm 2000 £ +1% 1/8 W 19701 | MF7C T-0 obd

A3R34 0698-0062 2 | R: fxd prec met flm 484 ~ :1% 1/8 W 19701 | MF5C T-0 obd !
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Model 3410A

Sectlon VI
Table 6-1. Replaceable Parts (Cont'd)

REFERENCE -hp-

DESIGNATOR PART NO. TQ DESCRIPTION MFR. | MFR. PART NO.
A3R35 0757-0463 2 | R: {xd prec met flm 30,1 k0 £1% 1/8 W 18701 | MF5C T-0 abd
A3R36 0812-0095 I R Ixdww2kR:3%3W 01837 | RS2B-95 obd
AIRIT 0683-2436 1 | Rt fxd comp 24 k2 £5% 1/4 W 01121 | CB 2436
A3R3B 0767-0453 R: fxd prec met flm 30, 1 k2 £1% 1/8 W 76042 | CEA T-0 obd
A3R39 0698-0082 : R: fxd prec met flm 464 0 +1% 1/8 W 19701 | MFGC T-0 obd
A3R40 06983630 1 | R: fxd met oxide 300022 5% 2 W 76042 { LA2 ohd
AJR41 0698-4435 R: ixd prec met flm 2490 12 +1% 1/8 W 76042 | CEAT-0 obd
A3R42 0767-0283 R: Ixd prec met flm 2000 £ +.1% 1/8 W 16701 | MPTC T-0 obd
AJR43 0683-5135 R: fxd comp B ki 6% 1/4 W 01121 | cB 5136
A3R44, A3R46 | 2100-1739 2 | Rt var ww 20 turn 5000 0 £10% 1 W 02660 | 2610 Scries
AJR48 0683-1535 R: fxd comp 15 kit 5% 1/4 W 01121 | CB 1535
AJR4T 0683-1025 3 | Rt fxd comp 1000 § +5% 1/4 W 01121 | CB 1025
A3R48, A3R49 0643-3925 R: fxd comp 3800 02 +5% 1/4 W 01121 | CB 29825
A3RS0 Not assigned
AIRS51 0663-6225 1 | Rt fxd comp 8200 Q 36% 1/4 W' 01121 { CB 8225
AIRS2 0757-0830 1 | R: fxd comp 3920 12 +5% 1/2 W 01121 | CB 3925
AIRS3 0683-6225 R: fxd comp 6200 5% 1/4 W 01121 | CB 6225
A3R54 0683-1025 R: Ixd comp 1000 £ +5% 1/4 W 01121 | CB 1026
AJRB5 2100-1435 1 | R: 'var comp iin 3300 £ +10% 1/8 W 71460 | QS 200
AI3R56 0683-5115 R: fxd comp 510 02 :6% 1/4 W 01121 | CB 5116
AJR57 0683-5135 | R: fxd comp 51 k0t 5% 1/4 W 01121 { CB 6135
AJR58, A3RS59 0683-1045 2 | R: fxd comp 100 k2 6% 1/4 W 01121 | CB 1045
AJRE0 0683-5135 R: fxd comp 61 k2 +6% 1/4 W 01121 | CB 5135
A3R61, AJR62 | 0883-3525 R: fxd comp 3900 0 45 1/4 W 01121 | CB 3825
AIJR63 thru 0658-4435 R: fxd prec met flm 2490 2 1% 1/8 W 76042 | CEA T-0 obd

A3R6E5
A3RE6 0663-1025 R: Ixd comp 1000 ? 5% 1/4 W 01121 | cB 1025
AJKRSET 0698-4435 R: fxd prec'met flm 2490 @ 1% 1/8 W 75042 | CEA T-0 obd'
Ad 03410-66504 1 | Assembly: Power Supply and Meter =hp-

Amplifier Board, includes:

C1 thru C27 Q1 thru Q21

CR! thru CR29 R1 thru R64 '

K1
A4Cl 01500014 2 | C: fxd cer 0,005 4 F 500 vdew 04222 | D1-4 obd
AdC2 0180-0110 1 | C: fxd Al elect 80 pF 75 vdew 56280 | Type 41D D33191
AdC3 0150-0093 C: fxd cer 0.01 uF +80% -20% 100 vdew 91418 | TA obd
AdC4 0180-0049 1 ! C: fxd Al elect 20 pF +76% -10% 50 vdew 56289 | 30D206G055CC2-

DM

A4CH 0180-0050 3 | C: ixd Al elect 40 uF +100% -15% 50 vdew | 56289 | 30D406GOS0DFEM1
A4C6 0150-0050 C: xd cer 1000 pF 600 vdew | ? 84411 | ohd
AdCT 0180-0050 C: fxd Al elect 40 pF +100% -16% 50 vdew | 56289 | 150D406X5010B2
AdCS . Not assigned

A4CH 0150-0014 C: Ixd cer 0,005 pF 600 vdew 04222 | D1-4 obd
A4C10 0180-0149 1 | C: fxd Al elect 65 pF +100% -10% 60 vdew | 56289 | Type 30D D36978-

A DsM
Adcil 0150-0093 C: fxd cer 0.01 ¢ F +80% -20% 100 vdew 91418 | TA obd
AdC12 0195-0045 2 | C: fxd Al elect 20 o F +75% -10% 25 vdew 56280 | 30D206G025CB2
. DSM
AdC13 0180-0058 11 C: fxd Al elect 50 uF +75% -10% 25 vdew 56289 | 30D506G025CC2-
: ' DSM

A4Cl4 G160-1719 1| C: fxd Ta elect 22 pF +10% 25 vdew 56289 | 109D226X0025C2

A4C15 0180-0374 1| C: Ixd Taelect 10 pF & 10% 20 vdew 56280 § 150D106X3020B2-
N DYS
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Model 3410A Sectlon VI
‘ Table 6-1. Replaceable Parls (Cont'd)
REFERENCE =hp- | v
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFRR. PART NO.
A4Cl16 0160-0060 C: Ixd cer 1000 pF 600 vdew B4411 | obd
AdCLT Not assigned
A4cCis 0180-0069 1 | C: Ixd Al elect 10 i F +100% -10% 25 vdew 56289 | I0D10GGO26BN2-
, . , DSM
A4C10, A4C20 0160-0128 2 | ¢ fxd cer 2.2 pF :20% 25 vdew 656289 | 5C 16C2
I
A4C21 01680-0374 1 C: Ixd Ta elect 10 uF ¢ 10% 20 vdew 56280 150106X002002-DYS
AdC22 0180-0022 1 | C: fxd Tuelect 3,9 puF +10°% 36 vdew 56289 | 150D305X00365B2~
: | bvs
A4C£3 0140-0203 1 | C: fxd mica 30 pF 5% 04062 | RDMIGEIQQISC
A4C24 0150-0060 C: Ixd cer 1000 pF 600 vdew B4411 | obd
AdCLu 0180-0050 C: fxd Al elect 40' iF +75% «10% 60 vdew 56269 | 150D406X501002
AdC28 : 0160-0024 1 { C: fxd cer 0,02 pF £10% 600 vdew 72082 | 841-000-25U-2037
AdC27 "1 0180-0045 C: fxd 20 uF +75% ~10% 25 vdew 56289 | 30D206G026CH2-
DSht
A4CR1, A4CR2 1801-0168 6 | Diode: St 200 piv 04713 | SR 1358-8
A4CR3 thru 1901-0025 Diode: 5i 100 wiv 12 pF 100 mA 07263 | FD 2387
A4CRS
A4CRT 1902-0048 Diode; breakdown 6.81 V 5% 400 mW 04713 | 57 10039-134
A4CRS 1901-0158 Diode: Si 200 piv 04713 | SR 1358-8
A4CR9Y 1002-0048 'Diode: breakdown 6,81 V 5% 400 mw 04713 | SZ 10939-134
A4CR10, " 1801-0025 Diode; Si 100 wiv 12 pF 100 mA 07263 | FD 2387
AdCRIL E
AdCR12 1802-0048 Diode: breakdown 6,81 V :6% 400 mW 04713 | S2 10930-134
A4CR13, 1801-0158 Diode: Si 200 piv 04713 | SR 1358-8
A4CRI14 '
A4CRI16 thru '1901-0025 Diode: Si 100 wiv 12 pF 100 mA 07263 | FD 2387
A4CR18 p
A4CRI19 © 1802-0048 Diode: breakdown 6,81 V 6% 400 mW 04713 | SZ 10939-135
A4CR20 1901-0158 Diode: Si 200 piv 04713 | SR 1358-8
A4CR21 thru 1802-0048 Diode: breakdown 6,81 ¥ +6% 400 mW 04713 | 57 10838-136
AdCR23
A4CR24 thru 1301-0026 Diode: 51 100 wiv 12 pF 100 mA 07263 { FD 2387
A4CR28
A4CR27, 18602-0048 Diode: breakwown 6.81 V 5% 400 mW 04713 | §2 10939-135
A4CR28 '
A4CR20 ! 1802-0049 Diode: breakdown 6,2 V INB21 5, 9to 6.6 Vv | 04713 | obd
0.01%/%°c - !
nl !
AdK1 0490-0343 Relay Reed: sealed dry reed «hp-
A4Q1 1854-0022 TSTR: *» ~hp-
A4Q2 1854-0087 . TSTR: Si NPN 2N3417 04713 | MPES 3417
AdQ3 1854-0039 TSTR: Si NPN 2N3053 04713 | 2N3053
AdQ4 1854-0087 TSTR: Si NPN 2N3417 04713 MES 3417
AdQ5 1853-0045 3 | TSTR: Si{ PNP** 04713 | ohd
A4Q6 thru A4Q8| 1853-C036 TSTR: 5i PNP ZN3808 04713 | 2N1906-5
AdQd 1854-0221 TSTR: St NPN Dual 83740 | BD-1148
A4Q10 1854-0039 TSTR: Si NPN 2NJ053 ) 04713 | 2N3053
AdQ11, A4Q12 1854-0087 TSTR: Si NPN 2N2417 04713 | MPS 3417
A4Q13 1853-0045 TSTR: Si PNP** 04713 | obd
AdQl4 1854-0087 TSTR: Si NPN 2N3417 04713 | MPs 3417 '
A4Q16, AdQ1lé 1854-0071 TSTR: Si NPN 2N3391 04713 | MPS 3391
A4Q1LT, A4QIB 1853-0036 TSTR: St PNP 2N3606 07263 | 2N3906-5
A4Q13 1854-0221 TSTR: Si NPN Dual 83740 BD-1148
A4Q20 1854-00&7 TSTR: St NPN 2N3417 04713, | MPS 1417
Ad4Q21 1853-0036 TSTR: Si PNP 2N3906 04713 | 2NJ206-5
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Seetion VI ‘ Model 3410A

f

Table -1, Replaceable Parts (Cont'd)

‘ REFERENCE ~hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. | MFR. PART NO. .
A4R1 0683-2025 R; fxd comp 2000 & +5% 1/4 W 01121 | CB 2026
AdR2 0683-1005 2 | R Ixd comp 10 0 +6% 1/4 W 01121 | B 1005
Lt Ad4RI 0683-0275 "1 | R: fxd comp 2.7 2 25% 1/4 W 01121 | CB 27G5
AdRA 0683-3025 R: fxd comp 3900 R +6% 1/4 W 01121 | CB 3026
A4R5 0608-3161 1 | R: fxd prec met flin 30,3 kn 1% 1/8 W 19701 | MF5C T-0 ohd
AdRG 2100-1769 2 | R var ww lin 2000 0 :10% 1/2 W 76042 | Type 606 ahd
A4R7 0767-0430 2 | R: fxd prec met flm 6810 @ 21% 1/8 W 19701 | MF5C T-0 ohd
A4RS8 Nat assigned
A4R9 0083-5125 R: fxd comp 5100 12 16% 1/4 W 01121 | CB 5125
AdRIC 0683-0335 1 | R fxdcomp3.3ns6%1/4W 01121 | CB 33G5
A4R11 0767-0450 R fxd22,1k0 1% 1/8 W 07116 | MFO7CC4
A4RI12 0757-0440 y R: fxd prec met flm 7600 R £1% 1/6 W 19701 | MFEC T-0 obd
AdR13 0683-2025 R: Ixd comp 2000 22 +5% 1/4 W 01121 | CB 2025
Ad4R14 0683-1105 R: Ixd comp 10 N 6% 1/4 W 01121 | CB 1005
A4RI1G 0883-0755 1 | R fxd comp 7.5 @2 6% 1/4 W 01121 | CB 76G6
A4R186 Not assigned
A4dR17 0683-3025 R: fxd comp 3900 0 a5% 1/4 W 01121 | CB 3825
AdR18 0757-0447 1 | R: fxd prec met flm 16,2 ki :1% 1/8 W 75042 | CEAT-D obd
A4R10 2100-1759 R: var ww lin 2000 0 :10% 1/2 W 76042 | Type 508 ohd
A4R20 0757-0439 R: fxd prec met {Im 6810 @ -1% 1/8 W 19701 | MF6C T-0 olid
A
AdR21 ; 0767-0460 R: fxd prec met flm 150 kQ +'% 1/6 W 73042 | CEAT-0 obd
A4R22, A4R23 | 0787-0449 2 | R: fxd prec met flm 20 kN 116 1/8 W 19701 | MF5C T-0 obd
AdR24 0757-0460, R: fxd prec met fim 160 ki £1% 1/8 W 76042 | CEAT-0 ohd
A4R25 Not assigned
, -AdR26 2100-1702 R: var ww 100 P £10% 1 W 20 turn 74868 | 2600 Series .
- A4R27 0696-4477 1 | R: Ixd prec met fim 10.5 ki £1% 1/8 W 75042 | CEA T-0 obd
: A4R28 0683~1525 R: Ixd comp 1500 D 25% 1/4 W 01121 | CB 1525
A4R29 0683-8225 R: fxd comp 6200 0 +5% 1/4 W 01121 | CB 6225
A4RI0 0663-1035 | R: fxd comp 10 kf? +5% 1/4 W 01121 § CB 1036 ;
A4R31 0767-0804 1 1| R: fxd prec met flm 200 0 1% 1/2 W 19701 | MF6C T-0 cbd
AdRI2 0643-3235 .| Rt fxd comp 33 k2 +5% 1/4 W 01121 | CB 33365
A4R33 , 0683-8215 1 | R: fxd comp B20 2 6% 1/4 W 01121 | CB 8216
| A4R34 0683-6226 R: Ixd comp 6200 0 5% 1/4 W 01121 | CB 6225
! . A4R35 . Not asslgned
«.§ A4R36, A4R3T | 0683.2235 R: fxd comp 22 kN 15% 1/4 W 01121 | CB 2235
| A4R38’ 0683-3005 R: fxd comp 39 0 26% 1/4 W 01121 | CB 3806
'A4R3D 0683-3625 1 | R: fxd comp 3600 1 +5% 1/4 W 01121 | CB 2625 '
A4R40 0683-4725 R: fxd comp 4700 2 6% 1/4 W 01121 | CB 4726
AJR41 ‘ 10683-2215 1 | R: fxd comp 220 @ +5% 1/4 W 01121 | CB 2215
AdR42 | 0883-5125 R: fxd comp 6100 @ :6% 1/4 W 01121 | CB 65125
A4R43 | 0683-6825 1 | R: fxd comp 8800 N 25% 1/4 W 01121 | CB 6826
, AdR44 . 0683-1806 1R fxd18 0 5% 1/4 W 01121 | CB 1805
. A4R4S| , Not asstgned ‘
» A4R4B 0683-0135 1 | R: fxd comp 81 k0 5% 1/4 W 01121 | CB 9135
¥ AdR4T 0683-2745 R: fxd comp 270 kn 6% 1/4 W 01121 | cB 2745
‘ AdRiB 0683-3005 t | R: fxd comp 30 1 :5% 1/4 W 01121 | CB 3005
AdRey | 0683-1035 . | Re Ixd comp 10 kn 5% 1/4 W 01121 | CB 1035
. |A4RS0 0757-0469 R: fxd prec met flm 150 k2 21% 1/6 W 76042 | CEAT0 obd
v, |aemsr 0767-0401 R: fxd prec met flm 100 0 21% 1/8 W 75042 | CEA T-0 obd
o A4R52 | 2100-1702 R: var ww 100 R'210% 1 W 74868 | 2600 Serles ;
' ] AMRS3 | 0757-0290 1 | R: fxd prec met fim 6190 0 +1% 1/8 W 76042 | CEA T-0 obd
A4R54, A4RS5 | 0757-0445 2 | R: txd13ki2 1% 1/8 W 19701 | MFEC T-0 obd
] :\
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tection VI

Model 3410A
Table 8-1. Replaceable Parts {Cont'd)

REFERENCE -hp- '
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A4R56 0767-0469 R: fxd prec met flm 160 k2 21% 1/8 W 76042 | CEA T-0 obd

A4RGT 0767-0404 1 | R Ixd prec met {im 130 N 21% 1/8 W 10701 | obd
A4RG8 0683-1626 R: fxd comp 1500 0 +6% 174 W 01121 | CB 1625
A4RB9, A4R60 0608-3162 2 | R: fxd prec met flm 46,4 kR :1% 1/8 W . 76042 | CEA T-0 obd
A4R61 2100-1762 1 | R var wwlin 20 ko 210% 1/2 W 76042 | Type 606 obd
AdRE2 0757-0283 R: Ixd prec met flm 2 kn 1% 1/B W 10701 | MF6C T-0 ohd
A4RG3 0767-0260 L | Rt fxd prec met fim 2000 R :1% 1/8 W 10701 | MFSC T-0 obd
A4R64 07670411 1 | R: fxd met flm 332 0 1% 1/8 W 765042 | CEA T-0 cbd
A4RGE 0683-1526 2 |R: Ixdcomp15kn 6% 1/4 W 01121 | CB 1526
C1, C2 0160-3333 2 | C: Ixd cer 5000 pF 220% 250 vacw '| 08888 | THD-B-502M-1,.4
Kv
Ds1 1450-0108 1 | Lamp: meon 87034 | A1G obd
Ds2 2140-0053 1 | Lamp: incandescent 10 V 14 mA 24446 | 18600 ohd
Fi 21100008 1 | Fuse: 0.6amp 260 V 76015 | 312,600 ohd
J1 1250-0083 1 | Connector: series BNC bulkhead mount jack | 85712 | 30624-1 obd
‘ receptacle
J2, J3 1260-0118 2 | Connector: series BNC bulkhead mount jack | 95712 | 30384-1 ohd
receptacle
Jé 1261-0148 1 | Connector;: AC power 3 pin recessed power | 82389 | AC3G obd
' cord receptacle ;
JG 1251-0135 1 | Connector: printed circuit 15 pin 02660 | 143-015-08 (11568)
36,07 1261-1263 2 | Connector; printed circuit 30 pin 96354 | FD6 30S-SF
M1 1120-0823 1 | Meter; calibrated 100 pA whpe
M1 {Opt. 01) 1120-00833 1 | Meter: calibrated 100 pA =hp-
Q1 1854-0072 1 | TSTR: S{ NPN 2N3054 02736 | 2N3054
Q2 1B863-0046 TETR: S{ PNP 2N40316 02735 | 2N4036
R1 2100-1817 1 | R: var prec ww 10 ki 6% 3w 02660 | Type 3461B
R2A, R2B 2100-1044 2 | R: var comp 50 k02 420% 1,12 W 0112: | Type J obd
R3 2100-0261 1 | R: var lin 2000 0 +20% 3/10 W 71450 | obd
R4 0683-3336 R: fxd comp 33 k0 +5% 1/4 W 01121 | CB 3335
RS 0767-0274 1 | Rt fxd comp 1210 0 1% 1/8 W 76042 | obd
81 03410-61901 1 | Switch Assembly Attenuator, includes: ~hp-
Cl R1 thru R13
s1C1 0140-0066 1 | C: fxd mica 160 pF :10% 72136 | obd
. S1R1 0757-0284 1 | R: fxd prec met flm 160 0 1% 1/8 W 76042 | CEA T-0 obd
S1R2 thru SIR6 | 0608-3138 § | R: fxd prec met flm 277.5 R 21/4% 1/4 W 18701 | MF6C T-0 ond
SiR7 thru 0698-3139 6 | R: fxd prec met flm 410.26 02 £1/4% 1/4 W 18701 | MF6C T-0 obd
S1R12
SIR13 0698-3137 1| R: fxd prec met flm 180.72 0 +1/4% 1/4 W | 18701 | MF6C T-0 obd
52 03410-61902 1 | Frequency Range Switch Assembly, includes:| -hp-
C!l thru C30
52C1 6180-0100 C: fxd Ta elect 4.7 pF +10% 35 vdew 56289 | 160D475X8035B2-
o DYS
52C2 0180-03786 1 { C: fxd Ta elect 0.47 uF +10% 36 vdew 56289 | 160D474X0035A2-
DYS
52¢3 0170-0040 1| C: fxd my 0.047 2 F £10% 200 vdew 56280 | 192P47302-PTS
52C4 0160-0161 2 C: Ixdmy 0.01 uF +10% 56288 | 192P10392-PTS
52C5 0160-0155 3| C: Ixd my 0.0033 uF +10% 200 vdew 66288 | 192P33202-PTS
52C6 0160-2376 1| C: fxd 0.1 nF 356% 100 vdew . 01884 | LP7A1BI0SJ
s2Ct 0160-01488 2| C; txdmy 0.1 uF +10% 200 vdew 56289 | 192P10482-PTS

01825-1




Saction VI ‘ Madel 3410A
Table 6-1, Replaceable Parts (Cont'd)
REFERENCE | -hp- . .
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NG,
s2C8 0160-0161 C: fxd my 0,01 pF +10% 200 vdew 56269 | 102P10302-PTS
52CH 0160-0153 1 | ¢ fxd my 0,001 pF £10% 200 vdew 656289 | 192P10202-PTS
52C10 0160-0800 1 | € Ixd mica 100 pF 2% 04062 | RDMIGFI01G3S
s2C11 0180-1709 1 | C: fxd Ta elect 20 uF £10% 35 vdew 56289 | 160D206X0036R2-
‘ : DYS
52C12 0180-0100 C: fxd Ta elect 4.7 puF +10% 36 vdew 56260 | 1501476X8036B2«
DYS
s2C13 i 0160-0281 1 | C: fxd Ta etect 1,0 uF +10% 35 vdew 56289 | 150D105X0035A2~
‘ DYS
82C14 01G60-0889 2 | C: fxd my 0,33 uF £10% 80 vdew 56289 | 102P3349RB-PTS
82C16 0160-0163 2 | C: fxd my 0.033 pF +10% 200 vdew 56280 | 102P33392-PTS
S2C16 0160-01566 C: fxd my 0.0033 pF £10% 200 vdew 56289 | 192P33292-PTS
82017 0180-0161 1 | C: dxd Taelect 3.3 ;1 F +20% 35 vdew 56284 | 150D335X0035B2-
.‘ DYS
s2C18 0160-0889 C: fxd my 0.33 u¥F £10% 80 vdew 56289 | 102P334948-PTS
s2Cc19 0160-0163 C: fxd my 0,033 uF £10% 200 vdew 56289 | 192P33392-PTS
82C20 ‘ 0160-0156 C: fxd my 0.0033 ¢ F +10% 200 vdew 56289 [ 182P23202-PTS
82C21 0160-2012 1 | C: fxd mica 330 pF 5% 72136 | obd
s2c22 0160-2376 2 |'C: fxd 0,47 uF 2% 100 vdew 01884 | LPTAIB4T4G
52023 0160-2374 2 | C: fxd 0.047 uF 2% 100 vdew 01884 | LPTALIB4TIG
s2C24 0160-2373 2 | € fxd mlea 4700 pF :2% 300 vdew 04062 | RDM19F472GiS
52C26 0160-2939 2 | cr fxd mica 420 pF 22% 600 vdew 04062 | RDM15F421G56S
S2C26 0160-2375 C: Ixd 0,47 uF 22% 100 vdew 01884 | LPTAIB474G
s2c27 ‘ 0160-2374 C: fxd 0,047 uF £2% 100 vdew 01884 | LPTAIB4TIG
52028 0160-2373 , C: fxd mica 4700 pF 12% 300 vdew 04062 | RDMI19FA72G3S
S2C29 0160-2939 C: fxd mica 420 pF 22% 500 vdew 04062 | RDMI16F421G55
S2C30 0160-0168 C: fxd my 0,1 pF £10% 200 vdew 56289 | 192P10492-PTS 3
53 3101-0038 1 | Switch: toggle DPDT 04009 | 81054-H
s 3101-0100 1 | Switch: pushbutton AC power SPRT 87034 | 54-61681-26 AIH
s6 3101-0033 1 | Switeh: 115/230 V slide DPDT 82389 | 11A-1009
T1 9100—1357 1 | Transformer; 'power ~hp-
1
w1 8120-0078 1 | Assembly: cable 7.5 It, power cord set 70903 | KH-4147
MISCELLANEOUS
0400-0051 1§ Grommet: polyethylene 3/R" =hp-
03410-90000 1 | Manual: operating and service «hp-
' 0380-0059 4 | Spacer: captive for No. 6 hardware 00866 | obd
. 1200-0080 4 | washer: insulator hard anodized aluminum | 76530 | 294b34
600 vdew
i 3
5 ]
] \
K}
§-12 | 01825-1
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Section VI

o  SECTION VI
CIRCUIT DPIAGRAMS

7-1. INTRODUCTION. }

7-2, This section contains eircuit dingrams to ald in
the operation and maintenance of the Model 34104,
Figura 7-1 s dfunctional eircuitdingram which shows
the overall relationship between the hasie circuits of
the instiument, Figures 7-2 through 7-6 contaln the
detafled schematic diagrams as well rs component

_ kehematic dingrams s given helow,

svcation drawings of each printed elrcuit board and
the rotnry: switches, !

7-3. General schematie notes, which apply to all the
schematie dingrams, are lirted on Page 7-2,

7-4. A explanation of terms and symhols used onthe
i

' REFERENCE DESIGNATIONS

CCMPLETE DESIGNATION.
' -

; PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREF'X WITH
ASSEMBLY OR SUBABSEMBLY DESIGNATION(S) OR BOTH FOR

‘ . COMPLETE
ASEEMBLY SUBASSEMBLY COMPONENT DESIGNATION
AZ , NONE Q1 A2Q1
A2 - A1 R1 A2AIR1
NONE NONE J1 J1
|
E ; Asrembly
Relerence Asrembly -r!nmbjy Pors Number
rigadion N Cimeinder A2AL iabastembly)
N nor mamnied on

—A—

Jack )2 mownsed om Chassis

nor another Aembly \
J2

- .
yr ] Rl

Ariembly A2

A2 [ PONER SUPPLY ASSEMBLY (03460-66501)

—‘-<2 .
] |
. ’ ! K ol Anmﬂi"ﬂ}, Jack )3
L. . | )ﬁw\mq "
Number indicates pin )
of P2 and J2 S\_!:(I ‘
' L) - » Pin may or may mor

Sabusrembly of A2
e d

)
!
I Desrimation of wire
)
)
I

’}/l/‘ bt numborsd

T Y
Wire Color: Color code 1ame as resistor
color code. Firt mumber indicates base
solor, 1scomd & ~ber indentifier wider urip,
shird mumber 1dicater marvower urip.
£g. 9, dewore, WHT-RED-YEL e,

") 1

[PoTo-cHoPPER OsciLLATaR ] A o2
. . l - -ﬁ
R l ‘\\ Female pin commactor
l I on « WHT-RED uire

|
Eyeler or 1tendoff terminal , Male srandoff
may or may not be mumbered ‘ i

Prm connecior
BTD-A-0T84

= —
! |
¥

-1




Bection VI

1.

2

13.

(=]

14,

16.

SCHEMATIC NOTES

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN., PREFIX

. %, ITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH

FOR COMPLETE DESIGNATION.

COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER-

WISE NOTED. ‘
RESISTANCE IN OBRMS
CAPACITANCE IN MICROFARADS

|

% DENOTES CHASSIS GROUND.,

'S/ DENOTES ASSE: *BLY GROUND.

DENOTES ASSEMBLY.
DENOTES MAIN SIC™ AL PATH.

' e DENOTES FEEDBACK PATH.

[ ] DENOTES FRONT PANF.L MARKING.

- -——

REY/™® DENOTES SCREWDRIVER ADJUST.
(O DENOTES FRONT PANEL CONTROL.

\924(D1|3NOTES WIRE COLOR: COLOR CODE SAME AS RESISTOR
COLOR CGur, (e. g.\924; = WHITE, RED, YELLOW.)

TRANSISTORS ARE ALL CONNECTED TO CIRCUIT BOARD IN TO-5
CONFIGURATION, . g, E¢)¢ AS VIEWED FROM THE CMPONENT _
SIDE OF BOARD. . 3

VOLTACE MEASUREMENTS WERE mADE WITH RESPECT TO
CHASSIS, GROUND USING A HIGH INPUT IMPEDANCE TRANSISTOR-
IZED VOLTMETZ. VOLTAGE LEVELS SHOWN ARE NOMINAL AND
MAY VARY SOMEWHAT FROM ONE INSTRUMENT TO ANOTHER.

@ DENCTES GROUND CONNECTION MADE WITH ASSEMBLY
MOUNTING SCREWS IN PLACE,

TR P2 j) DENOTES COMPONENTS NOT MOUNTED ON
7} ASSEMBLY. ' ’

l\ﬁodel 3410A
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Model 3410A Secction VII
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- Section VII .

7-6

Ll .H
.

'7-5, DETAILED TROUBLESHOOTING.

T-6. INPUT CIRCUIT TROUBLESHOOTING.

T-7. Using the Test Oscillator, apply a 3 V 400 Hz
signal to the 3410A input. The RANGE INDICATOR
should light on the , 3V range and all ranges below it.
If the RANGE INDICATOR lights only on the 3 mV
range and lower, there is a problem In the pre-
attenuator,

7-% If the RANGE INDICATOR does not light at ali,
set the 3410A RANGE switch to , 3V, The signal at
AZ2ZTP1 should be about 0. 1V p=-p. I this signal is
preseat, go to the next paragraph. If not, measure
th< de voltages around A2Q1 through A2Q4. Refer to
Figure 7-3 for typical voltage levels. If these volt-
ages are normal, troubleshoot the Al pe board assembly
located just behind the fnput jack. Four screws hold
the shield in place over the Al issembly. Refer to
Figure 7-2 for typical voltage levels.

7-9. If the 1V p-p signal was present at A2TP1, apply

a 3V input signal with the 3410A RANGE set to 3V, A
signal of approximately 1V p-p should be present at
A2TP2, I not, measure the dc voltages arcund A2Q5
through A2Q10. Refer to Figure 7-3 for typical volt-
age levels,

Model 3410A

01825-1
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Section VI

7-10. PHASE LOCK LOOP TROUBLESHOOTING.

7-11, If there is a square wave output at the tuned
frequency present at the OSC. QUT connector on the
3410A rear panel, go to Paragraph 7-13. K not, con-
tirue with the following steps to check out the flip-

flops.

a. Check pin 7 of cach flip-flop-for a 6V p-p
square wave at four timeg the tuned frequen-
cy. H the square wave is present, go to step
b. I not, check the VCO a5 in 7-12.

b, Check pin 3 of IC1 ond pin 12 of IC2 for a
5V peak to peak square wave at the tuned
frequency, II the square wave §s present,
the flip-flops are operating normally. Goto
7-13. If the square wave is not present, go
to step e,

¢. Check pin 8 of bath flip-flops for approxi-
mately +5.8 V de.. If 45,6 V dc is present,
go to step e, If not, go to step d.

d. Lift the anode end of A3CR1 and measure the
resistance from A3TP3 to,ground. If app-
roximately 2 ki is measured, check the +6.6V

,  power supply, A3CR1. I some other resist-
ance is found, gotostep e. Reconnect AICRI,

e. Connect & de voltmeter (-hp~ Model 427A) to
pin 3 of 121, which should read either 45
Vde or 0 Vde, depending on which state the
flip-flop is in.

Model 34104

f. Using a clip leadd, make alternate momentary
contact from IC1 pin 7 to pin 8, and from IC1
pin 7 to ground, If IC1 changes state, it is
good.

g. Connect the dc voltmeter to pin 12 of IC2 and
repeat step g.

h. Connect the de voltmeter to pin 12 of IC2 and
repeat step g.

7-12, To troubleshoot the Voltage Controlled Oscil-
lator, use the following procedure:

a. Observe the waveform at the collector of
AlQ1b, If a 5V p-p square wave is present
at four times the tuned frequency, the VCO
is operating normally. Go to Paragraph7-13.

b. I there Is no square wave present, check de
voltage levels on the transistors. Refer to
Figure 7-4 for typical voltages.

7-13. To troubleshoot the Phase Lock Amplifier, use
the following procedure: '

a, Qbserve the waveform‘ﬁzat the base of A3
Q3. A 4,9V square wave should be present.

b, Observe the waveform at pin D of the pe
assembly connector. A 1,4V p-p sine wave
should be present.

¢, Observe the wnvet‘ormﬁat the collector of
A3Q3. Refer tu Figure 7-1 for the proper
waveform. If no sipgnal is present, check
AlQl and A3Q2. If an unsynchronized signal
'is present, check dc voltage levels around
A3Q4 through AJQS,

01825-~1
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Section VI ' Model 3410A

K

7-.14. INHIBIT CIRCUIT TROUBLESHOOTING.

7-16. With no input signal and FREQUENCY set to

the X100 range, the voltage at A4TP4 should be . 8V

less than that at A4TP5. If not, check transistors

A4Q10, 11, and 13, Refer to Figure 7-5 for typical '

voltages., A4QY7, 8 and 9 may be checked using the

general procedure for checking differential amplifiers
' as {ollows: |

a. Remove the output load from the differential
amplifier (1t the base of A4Q10).

b. Vary the Amplifier Bal Adj A4R26 while
' / ' measuring the voltage at the emitters of
A4QT and 8. If both voltages vary, the differ-
' ential amplifier is operating.

7-16. METER CIRCUIT TROUBLESHOOTING.

7-17. Apply a full scale sine wave input signal to the
3410A, which should be tuned to the input frequency.
Use an oscllioscope and a 10:1 probe to observe the
waveform at the collector of A3Q26. The positive half
of a sine wave, .68V in amplitude, should be observed,

(Seeﬁon Figure 7-1).
7-18, Check the differeatial amplifier as follows:

1 a. Remove the output load from the differential
amplifier (lift the base of A4Q20).

b. Vary the Ampliﬁer Bal Adj A4R52 while
measuring the voltage at the emitters of
A4Q17 and 18. 1If both voltages vary, the
amplifier s operating.

7-1¢ . ' 01825-1
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Appendix A

CODE LIST OF MANUFACTURERS

Model J410A

The fotlowing code rumbers are from the Federal Supply Lod¢ fur Manufacturers Cataloging Handlooks 1H4-1

suppliers not appearing In the H4 Handbooks.
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: Now Rechalie, N, Y,
08555 Eeece Evaeingal jostrymest Co., Inc,
Penaccnk, N, N,
Indinnepoils, tnd,
Phoeaix, Arkz,

C!ni‘lud, Ohie
Iicu!nul, 1,

OfEE8 Genaral Dences Co,, Moc,
06251 - Camgonents Jac,, Atiz, iy,
212 Toringtas Wtg. Co., West Div,
Yan Nuys, Calit
San Castas, Cald,
Yan Nuys, Calil,
Pavadnaa, Culil,
Iunupulil Ninn,

06380 Ivpian Asser, Eimac Qiv,
QI088 Kelvin Electig Co.
Q7116 Digitrap.Co.!
QMY . Toansistar Electranics Cup,
87118 Westingbesse Edectric Carp. '
! Efectrozie Tube Div.
0714y Filaghm Carp,
01213 Comch-Graphih Co.
B71%6 Siticon Taanzister Corp.
Q1261 Awaet Carp.
07261 Feischild Claend & Iut Carp,
" Samitawdsttor Div. Mownlsin Yiew, Calil,
07122 Winnesols Rubbet o, Wianespolis, Min,
Mastarey Pork, Calif,
0197 Sylvama Eml Prod. Isc., WY Yiew upmliul
Mountdin Yiew, Calil,
Cranlord, X.J,
Chiuu. t.
Wawihgia, Calil,

Elaits, .Y,

Naw Yenr, N, Y,

City ot hetustry, Calid,
“Curle Prace, MY,
Culver City, Calil,

07700 Tatheical lm Pindutls Inc,

0129 Badiae Elech Co.

07310 Continaata* Device Coip,

cm: Raytheon Wip ;Co.,
Semiconiuctar Div,

mn 'lulmhcum Cu..

Wawelkin Wiew, Calil,
Boecnten Radie Div,

Rotkawdy, N.).

Los Angeles, Tl

¢ Pymoan, Calif,

At U.S. Eagineanng Co.
Ga24t Blinz, Colbuit Ca.
cmn Burgess Batiery Co.
Wisgata Falls, Gatarie, Careds
uasu Dewtsch Fastene: Cenp. Las Asgeies, Calit,
03682 Brstol Co., The : hlt.h..'y, Coar.
0ITLY Slaaa Company Sun Yilley, Cant,

1 Hit] IH Cusnon Efectie tnt., Phoenin Giv,

Phoeats, Auizona

wn Nllmal Radig Lab. Inc. Parawes, N, 3,

T Q09! CES Electeenics Seniconductor

Qparahigss Bivol C. B, isc,

Lowtll, Wuss.

04106 Genenal Efectnic Co. Moalal. Lanp Dept.
Clevalzad, Obla
ladiannpslis, ted.
Cryta Mesa, Pt
Houstoa, Yé1as
Buttaek, calif,

OE980 Mel-Ran
G911 Taras Copbcilzr Co.

}

Adraas

(Yfime to Cod:) and H4-2 (Code to Name) and their latest uun:lrm-nu The date of revision and the date of Lhe

‘supplemants used uppear at the bottom of each page. Alphabetical codes have bren arbitrarily dssigned to

Code
Ho.  Monlochrer Address
0925¢ Elechio Auseablires, lac, Chicaga, IN.
09353 C & X Cemponents Inc. Newlon, Mass,
0%549 Wallery Baltery Co. of

Canedp, LI, Tereala, Ontnig, Canada
04921 Burady Corp. hetwadh, Conn,
10214 Genetdl Trangislar Westein Carp,

Los Angeles, Calif,

101 1T, Jac. Betheley, Calil,
10646 Cudorundum Co, Neanastn Folls, K.Y,
11236 CTS of Berae, Ixc, Berre, Ind,
k1237 Chicego Telephone of Colicyrmn, inc.
! Sa. Pesadens, Calil,
§L202 Bay State Electreaics Co.), Walthau,' Wess.
11312 Taledyae Inc., Wicrowive Div,  Pato Alta, Calil,
LI Natigaa) jeat Downey, Calil,
11451 Puecisien Coanetlon Garp, Jamaics, N, Y,
11538 Duncaa Electicaics lec, Casta Masz, Calil,
BIT1L Geaetal lngtramest Cotp,, Semicomduciey

Qiv., Prodacly Group hewuik, N, ),
LITEY impenial Electronte, fne. Buers Pk, Calil.
FIRTG Metaby, inc. Palo Alta, Calit,
12136 Philsdeiphia Handle Co, Camden, N, ),
1206 Growe Mfg. Co,, Jae, Shady Giove, Po.
1Y, Gu'ton lad, fae, Dala System Oiy, .

Abuguergue, N M.

Hed, €z Lt Nip Co, Dover, N.H.
131 Eima File éurp ¥, Heven, Cops,
§2459 Mippen Elecr. = Ca,, L 14, Tokye, Hepan
12081 Malex Electronics "orp Clatk, N. ).
12910 Oelia Semiconductas - Newport Beach, Cant,
12954 Qichsan Electicnlcs Coip, Scotlsgale, Anizonn
13183 Thetmotley Dallas, Texgs
13936 Telehunken (GotH) wagver, Geraasy
13518 Ihmnd -Wnght Div. of Pazilic Industries, Inc,

: | Kansas City, Knasas
14093 Sem-Tach Rewbury Park, Calil,
14193 Calik. Resister Carp. Sanln Meaica, Cakid,
11298 Americas Cowpenents, Ine,  Conskahochen, Pa,
148%5 ATT Senitenductor, A Div. af lal. Telephone

o B Tetepraph Corp. ¥ast Pale Baach, Fla,
14483 Hewlell-Pachatd Compray Lovalaad, Colo,
L4685 Cornndl Dyblier £lecine Carp, Newath, K. ),
I4§74 Ceraing Glasy Wothy Conlng, n.Y,
14752 Electro Cube foc, San Gatael, Calil,
14560 Wiltinme Nfg, Co, ) Sun Jase, Calil,
£5203 Wavater Elestioarcs Ca, New Yoik, 0. Y,
15147 Scramics Carp. NatiRnidge, Calil,
15791 Adjustatle Bustiag Co. N, Wollywood, Calif,
15558 Micron Elechieaics | b

Gatdan City, Long Istand, N, Y,
15566 Amprebe fasl. Caip, Lynbraoh, M. ¥,
1583F Catlntranics . Cests Mesa, cml
15772 Twentieth Century Coit Spring Co.
Santa Chara, Calif,
35191 Fenwal Edect, Inc. Framingham, Wiy,
15310 Amelce fnc, NI Vizw, Calil,
16037 Sptuce Pice Mica Co Lprute Fine, N.C,
16073 Qmry-Spectia ine. Detrait, 11,
14152 Computer Crade Carp. Lodi, M.},
16505 Bats Mrcuald hut Cap, Pusdens, Canil,
TEENN Idedt Prec Meter o, Inc,
D Jur Meter Dav, Brooklye, M. ¥,
LE7Sh  Daleo Rudio Doy, ol G, M. Corp, Kohoap, Ind,
11309 Thermonehics fae, Canagd Pk, Catil,
11414 Tianc: Pampany Nountair Yiow, Catif,
1IETY Hamho Netad Pradects Coip. Akm Ohia
11745 Angstrche Pree, fag, K9, Hollywood, cnu.
JOSE  MeGraw." 4508 Co, Wancheater, M H,
18RI Power Lenign Pacakie Ing, Pale Alte, Catit,
1O0aY Clevile Corp., Seslcomdnglos Do,
Palo Alte, Calit,
L
Fiom; FSC.  Hascboud Supplements

Ha-1  Dated AUGUST 1966




Model 3410A
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CODE LIST OF MANUFACTURERS (Cont'd)

Code
Mo, Monufocturer Addnas
18120 Sigeetics Carp.
18476 Ty-Car MIg. Co., Isc.
J04UE TRY Elect. Cenp. fiv,
1E58Y  Curtis lastigmenl, |nc,
(o LB Vinhay tpslruments Inc,
18873 E.). QuPent and Co., lac, Wilmington, Del.
18911 Durant Mitg. Co, Rilwaukee, Wis,
13515 The Beadix Cerp,, Nawigolica & Contrel Div,
Telnkoig, W, ),
F4500 TYeomes A, Edesen Indusleies, D, of
MeGram-Eeiaea Co, ¥eu! Quange, .5,
19543 Cencon Baldwis Fark, Calil,
19684 LRC Elechisaics Horsehaeds, N. Y,
19100 Eleciia Mig. Co. lndependapce, Kansas
20183 Genrdl Atremics Cerp, Fhiledelphin, Pa,
2EI6 Eretulons, 3¢, Loag Island City, i, Y.
21115 Fatair Beating Co., The Kew Brilnn, Cana.
21510 Frodtea) Metalivrgion) Corp, K. Chlcags, NI,
21082 Tezscen Corp, | |atignspalis, Ing.
211 Brilish Radio Edechienics L1, Washinglen, 0.C.
10435 G.E. Lisp Division
Nela Purs, Cleveland, Obic
West Concard, lass.

Susnyvale, Cabl,
Hellistan, Mats.
Dew Placres, Jit
Wi Mitge, K.Y,

Wilvera, Pa,

24658 Gemeral Radio Co.
i @4E4) Nemcor lag,, Comp, Oiv, Henlinglen, lad.
/ 16365 Gtles Repraducer Cotp. New Rechelle, §.Y,
26462 Grebel File Co. of Amntic, lac,
Catlslady, K, ),
Halligher, Calit,
Lencasler, Pa.
Pule Alta, Cehl,
Keniiwarth, N, ),

1685) CawpacsHallisler Co,

76997 Hamiiton Wakeh Co.

20400 Hewlelt-Packaid Co,

18520 Heyman Mg, Co,

J0NY Instrument Speciallies Co., lec.

117Y G.E. Recciving Tube Cupt.

5430 Lectrodm Int,
36196 Staswyck Colf Produits LM,
Rawkesbery, Ontanio, Caneda

36247 Cuaningham, W, H. & Hill, Ltd,

Taionlo Qahanie, Canada
Induanagehis, Ing,
Ao, Obio
Kaere, W, A,
Chitago, I,
Esglewcod, Cofo.
Skeke, I,

Littls Falis, .1,
Owensharg, Ky,
Chicoge, L.

31942 P.R. MalTory & Co. Inc.
"I98 Mechanical industrias Prad, Co,
10920 Miniature Precision Buariags, Inc,
o+ 42150 Muter Co.
41950 C.A, Kergran e,
44555 Ohmile Mig, Co.
45284 Puan Evg. & MIE. Soip, Daylestown, Py,
47504 Polatoid Coip. Cembridge, Mass.
44620 Precizicn Thrimometer L Isst, Co. :
Soulhanpion, Pa.
ilthan, Mass,
Westmingter, M.
Balthan, Mass,
Itlma, N.C.

)

49956 Microwaye & Power i'sbe Div,
52v80 Rowen Conlrolier Co. -
52903 Saaborn Compuny
54194 Shalleross Mig. Go,
55026 Simpsen Edectie Co, Chleage, 1N,
55423 Somotone Corp. Etaxferd, K.Y,
55900 Raylheon Co, Coamercial Apparatus &

Systems Div, So. Noiwalk, Coma,
6137 Spauldirg Fibie Co., lnc. Tomawanda, W, Y,
5620% Szrague Elechric Co. Neith Adams, Mass,
$9446 Telex Corp. Tulsa, Oila,
S9730 Thoaas & Bells Co. EHrsbeth, N, ),
SO074L Tulphett Edectrical last. Co, Blulitan, Qhie
61775 Umion Switch aad Signal, Div. of

Wastingaogse Air Brave Co.
62113 Univeiaat Ebectric Co,
§114) Ward-Leoaard Electric Co,
§4959 Westers Elactric Co., Jac,
63097 Weston bnst. Inc. Westoc-Newnsk  Wewaik, N ).
§E24S Willeh NIy, Co, ! Chicaga, 10,
60246 Minansola Mining K Mtg, Co. Revere Mincom Oiv.

5. Pagl, Minn,

Piltabuigh, Pa.
Cwaate, Mgk,
Wi Versom, N.Y,
Naw Yok, A.Y,

' Q0015-48

Revised: Awgust, is6)

Code
No,

23
o308
16316

18
HALH
10563
106N
1030}
12548
rom
Tien
108

Hnie
s
11286
I

THGE

11438
iy

L]

i
M
HALH
11550

7161
THIGO
nar
i
fires

1884
113
1613
12656

11699
12163
FiE]
T3
13862
11564
1282
11061
11676
mn

s

[RLLH
11306
11559
12584
BTH

i
ERLL3]
13
1844
1043
11535
13957
e
TH485
Tl
TitEn

!

Monufoctyrer Address
Alten Nig. Ca. Hatlferd, Cesu,
Atlieg Cenligl New York, N Y,

Altantal Scraw Procuct Co,, Ine.
Gurden Gity, N Y,
Detreit, Mich
Chicage, HI.
Uniga Cily, §,).
Winaeagolis, Mira,
Chicago, I,
Crevelaad, Qhla
Hew Yeik, NV,
Ene, Pi,

Rapler, Div. of Chrysler Carp.
Atpab'e ladis Rubber Waiks, Inc.
Aegenie Co., Inc,
A3C Products Iac.
Bitden Wig. Co,
fud Efectreme Carg.
Brnbech Redio Co.
Biley Electnc Co., Inc.
Boston Gear Warhs Div. of Yurray Co.
al Tray Quinty, » Vs,
Bu¢ Radio, inc, Willeughty, Yhin
Ciatnage Theimiemcs Corp.  Canbadge, Masi,
Camio¢ Festeaes Corg. Paranus, N.J,
Cardwell Cendenser Corp, -
Lin¢enkuist L. 1, K.Y,
EBusssaan Mg, Div. of NcGrem-Edizon Co,
51 Louls, Me.
Chagage, 1.
Pica-Rivera, Calil,
Elnhane, lag,
Les Azgeles, Canl,
Berbank, Cali,
Chitage, I,

Chicaga Cons nyer Corp,

Calil, Spring Co., Inc.

€TS8 Corp.

ITT Céaron Electnc inc.

Cineaa, Div, Aeraver Corp.

C.P.Clhr k Ca.

Cenlralsd Div. of Grobe Uaicn lac.

Wilwachee, W3,
Chicage, 1M,

Kew Yorb, N Y.

Commercial Flastics Ce.
Cetragh Wire Co., The
Cate Coil Co., Ing, Piovidesce, R
Chicago Miarrbure Lamp Works Chicage, fth
Cinek MIg. Co., Howatd B Jcoes Giv,
Chicago, I,
Dem Cormng Corp, Midland, Wick,
Electro Wotive Mip, Co., lac, Wililaantic, Comn,
Diahight Corp. Bregklyn, N, Y.
Irdinna Genedal Cerp,, Electroaics Div.
Keasby, N.),
Geaerat insbument Corp,, Cop. Div. Newdih, N, ).
Drake Wig. Co, Harwaed Heights, fil.
Hugh H. Eby Moc. Philadalphin, Ps.
Gudenan Co. Chicage, i1,
Elastie Step Mol Corp. Unies, N.).
Rebert M. Hadley Co, Les Apgeies, Calt,
Ene Technotogical Pragutls, lac.
Hanses Mfg, Co., lac.
H.M. Hirper Co,
Malipol Div. of Bectman |ast,, lac.
Foilerten, Calil.
Rughes Progucts Division of Heghes
Afrciatt fg, Newpoil Beach, Cslif,
Amperes Eject Co, Hichswille, L.1, N.Y,
Bradley Semiconductor Corp.  New Haven, Coan,
Carling El=¢trie, Iac, Hartiord, Coan.
Cuele F nig. Co, Toenlan, N, ),
Gearge K, Gatrett Co., Div. MSL
industries lnc. Phitade'phia, Pa,
Federal Serem Products Ine, Chcage, IE.
Fischer Specaal Mig. Co, Cintimpali, Qhie
Geaerat Indusiries Co., The Elyirn, Ohis
Goshen Stamping 3 Tod) Co. Gesken, Ind,
JED Electranies Carp, Brocklys, N. Y,
Feazings Radia Mig. Carp. San Jase, Cand,
Groov-Piz Cetp, Ridgehie!d, N, ),
Stgralite Ine. N Nepteow, N._J,
J.H. Winas, asd Sias Winchester, Mass.
ladustirizl Condenaer Carp. Chieago, ).
R.F, Praguets Divisign ¢f Auphenol-Borg
Elulromics Caip. Daatury, Cana,

Prircutos, Ind,
Chicaga, NI,

Esie, Po.

Cod
Ko,

T5H
15042
15263
15n
15182
LELL
1918
16003
16210
1

16487
L3
16510

16543
16703
H1EL)
TroEs

1ers
nm

[EHEH
ma

el
11628

L
11969
HLE

L HH
il
90
18452
n
LT
HLEN]
18581
1150
iy
4136
13142
15251
mn

19%6)
mon

10120
1852,

1,207

1
L1pE1]
LUrL]
[ R

LI
EGI09
10503
61D
L1133
11020
1013
41085

From;

Appendix A

Menufocturer Address

Werech, Ninp,
Phitadeiphip, Pa,
£ Marys, Pe.
Shadwich, i),
M1 ¥etnon, MY,
Chicago, HI,
Des Planes, {0,
Lord Mg, Cc Erie, P2,
C.W, Matagdel San Frantisco, Cahl,
Gereral insiryment Cotp, , Micameld Divevica
Hewath, N, ),
Jizes Miftes Wig. Co., Inc, Malcen, Wass.
LW Witler Co. Las Kageles, Canil.
Cinch Monageech, D, of United Canr
Fastener Carp. $an Laneio, Calsl,
Matller Electne Ce. Cleve'sad, QMg
Nihionat nien Nem ik N.J,
Dk Nanaltectunieg e, Crystal Lakr, I,
The Sendir Cesp., Electradyarmecs Div, -
K. Hollywoed, Calil.
Pacitic Nelals Ce. 5w Frantincy, Calik,
Phanostoan Instrument and Electromic Co.
Seuln Pasadenn, Calil.
Phiiadeiphaa Steel ang Wern Corp.
E Philatelpkia, Pa.
American Machie & Fouddty Co Potter
L Breafield Dy, Phnceten, Ind,
TRW Electiome Companenls Div,  Camden, N.J.
General Instrument Corp,, Rechilier Do,
Brechlys. N. Y,
Retestince Piodetts Co. Himsburg, Pa.
Rubbercralt Corp. et Canbk, Tauaace, Calid,
Shakeprcal {ivis;an ol Jihinois Fool Wotks
Elgin, N,
So. Braaliee, Mass.
! Nex York, N.Y.
Pitsin, N, ).
Chicage, 10,
San Francisco, Calit,
St Mays, Pa.
Wallhas, Miss.
Cleveland, Qhip
San Gabael, Cahl,
Newtonvitie, Mays,
Lerg Istand Cily, N, Y,
Kaitfarg, Cenn.
CLiulu._ ",

E.F Jokason Co,
Internahanal Resistance Co,
Keyslene Catben Ce | Inc,
CTS kaeghts ine,

Kulsa Elecing Corparatidn
Lent [lectne Mig. Co
Little!l e, inc,

LTLT)
Sigedl [ndicater Corp.
Stuthees-Dunn Inc.
Thonpssa-Bremer & Co.
Tultey Mig, Co.
Stachpole Carbon Cp.
Shingard Themson Corp,
Tiwneroen Pigdutls, Ing.
Transictaer Engineersy
Lomite Co,
Nalces Kehingor Ing,
Yevder Ragl, Ing,
Wenco Mig. Ce.
Coalinental-wark Etectronses Carp,
Philadeipkia, Pa,
Zuerick Mg, Carp. New Rocheite, N, Y.
Bepeo Divanion of Sessions Clock Co.
Menmglowa, N, ),
Letnitzer Alfoy Products €o. Elzabeth, N, ).
Electromc |xCustives ALEaciahipe.  Any brand
Tuye meeting ENA Sicadards-Rashiagton, DC.
Umaax Switen, Oiv. Mazon Elecleonies Coip,
¥alliagtard, Conn,
United Translormer Larp, Kew York, N, Y.
Oufard Efectnc Catp. Chicrgo, LIV,
Beums I @, Riverssde, Canil,
Acro Div. of Redertshaw Contrals Co.
Caolumbus, Qhig
. Deluance, Qhie
Vanrana, Cald,
Wars HilL, N, €.
Basloa, Mass.
Daytan, Oho
Qrange, Conn,
LaGrange, Ith,
Yenice, Calil,

AN Ut Praducls Iac,

Avety Label Co.

Himamtund Co., Inc,
Stevens, Awcld, Co,, Ing,
Do Gray Co.

Internationat Ixstrumenls Inc,
Grayhil Co.

Tnad Toassteraer Garg,

Handbesh Supplemenls
Oated AUGUST 1355
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Appendix A

: Code
Mo,

[3hH
L5}
(11
LY

[ HLH
LHTH

12
[ HLH

1 B

1208
[}t ]

mi
1251
e

T
o

mny
ns
B

13086
mzs

i
[
(3111
mis
134
4330
[J13H
[ 3311
| LI

i pELL]

=
m
-

b1 ]

nmnr
[21H]
[BLLHS
“wn
1136
i
[LaH
(L1
mn
154
15640
151
16N
[{1tH

16574
il

[I1H]
[ HAL)
[ Fril

CODE LIZT OF MANUFACTURERS {Cont'd)

Manyloehree Address

1
Wiochestar Elec. Div, Litow nd,, inc.
Gakville, Corn.
Wililary Spacilication e e s
tatermatianal Ractifier Corp,  E) Seguats, Calil,
Airgax Eleclranics, Inc. Combndge, Waryland
Barty Contrals. Div. Barry Wright Corp,
Nateilawn, NEtS,
Caiter Precivion Eiectric Co. Shohis, 10,
Spuit Faraday lac., Copper Kenill

Electric 2iv, Hobokea, X, ),
Elsctile Regulalor Corp, Karmalk, Conn,
Jellers Electionics Diviscon ol Spaer

Cuarkon Co. Du Bais, Pa,
Foirchild Caners & Inst, Corp. Space & Dalense
Sytiem Div, Patamus, M. J.
Haguite Indushiins, Iac, Greeawmich, Conn,
Sptvanie Eleclie Prod. fec.

Elechionic Tebw Divivian Emporicm, Pa,
Asiraa Corp, €06t Kewnik, Hanisen, N, )},
Swilcheratt, Inc. Chienge, NI,
Welnis & Costrals Jac. Spaacer Produchs
Atlfeboro, Mass.

Jalint, )1,

Madisoa, Wis.

Yoodutack, N. Y,

Pulilips-Advaage Coalral Co,
Researeh Praducts Corp.
Rolron Mlg. Co., toc.
Vectar Efectromic Co. Gleadats, Calif.
Carr Fastenet Co. Conmbridge, Mass,
New Heapshire Ball Benving, fac, .
Peterboreugh, N.H.
Geasral Snsliveent Cerp., Capaciter Div,
Oorlingten, 5.C.
Los Angeles, Calil,
Sprimatinid, N,),

ITT Wire ané Cable Div,
Vitlery Eng. Coip.

Bendix Carp., Red Pank Div, Red Banb, N3,
Hebbdail Corp. Myadelsln, I,
LITITHLIN Newpoit Beach, Calif,
Smils, Herman N., Inc, Bioadlym, N, Y.
Tach Labs Palisade's Park, N ),
Ceatral Screw Co, Chicaga, M1,

Gevilt Wire and Cable Ce.
Div. of Amatace Carp. Breoklietd, Wass,
Butrgughs Corp, Efectrosic Tude Oiv,
Piaialiald, M.},
Ualan Carbide Corp, Conswmer Pied, Div,
Kew Youy, N, ¥,
Huntiagten, ind.
Fatles, Mo,
Ledh, M),
Glat Neck, N, Y,
Sas Fraatisce, Calit.
Dpsitata, Ned.
Blgomiagtan, Ind.
Boonton, N.).
San Francises, Call.
San Francisco, Calit,
Hawdes, Cone,

Meode) Eng. 2ad MIg., |nc.
Loyd Scruggs Co.
Aergaagtical a3t & Radio Ca,
Aico Electronles Jac.
K. ). Glasenes Co,, Ing.
TRY¥ Capaciter Oiv,
Sukes Totzim, Inc,
Booatan Malding Company
A.B. Baoyd Co.
R.M. Bratamonte & Co.
Koiled Kords, [=¢.
Seamless Rubbes Co. | Chicago, 11T,
Fatoir Baanng Co. Los Aageley, Calil.
Cliitea Precision Products Cc., lee,
Cliltes Heigkls, Pa.
Precssion Rubber Pracucls Carp,
Ragio Corp. of Ammrica, Eleclinnic
Comp. £ Daxiges Div,
Seastrom Mg, Co. Greadals, Calif,
Maice leduttries Anshein, Calit,
Philta Caiporation (Lansdale Division)
Lansdate, Pa.

Hartizen, ¥, ).

40015-¢6
Revisad: Awgusl, 1963

'

Dayloa, Qkig '

11506
18y
1462
ni
ny

]l
it

91861
2150
me
2407

LHLH
Mié
mn

11368
12410

11632
43908
LY
niu

ELIYT ]

LRHEL]
LLIEY

an
11
LLETE
LI H

L1313
55023

35218
§L218
$5263
152685
8575
54
$IN
35366
8512
¥4
5

Address

Monufocturer

Westers Fidrgus Gass Procucts Co,
Sen Franeines, Cabl.
Sen Francined, Calil.
Piovidence, R.1.
Liagels, 1),
St Paul, Wimn.
Belfalo, N. Y.
QOakland, Calil.
Sehennclady, M. Y.

Van Watein & Ragurs {ne.
Tawe) Mig. Carp.
Cullat-Hanmer, Inc.
Gould-Nalseaa) Batletins, Inc.
Geaeral Wills, lac.
Craybar Electric Co,
G. €. Distnbuting Caup.
Untted Teansfoimer Co, Caicago, t1
United Shae Rachingty Carp. Buvarty, Niss.
5 Ryubhes Co., Consumer ind. & Plaslics

Pigd. Div, Paaseic, N, ).
Beanag Exgiaeecing Co, San Frasclsco, Calif,
ITT Ceanan Elact, luc,, Salaa Div, Salem, Nasy,
Cannor Sprieg Mig. Co $an Francises, Celil,
Mitier Deal & hoseplate Co, Et Moate, Cilil,
Radia Materials Co. Chicage, N1,

Aggat ine, Atliebote, Russ,
Dale Electicnicn, fnc. Columbys, Nebr,
Elco Corp. Willew Grove, Ps.

Wakelield, Mass,
Redwoad CHy, Calil.
Chicego, NI

Gremar Mig. Co., Inc.
% F Davaleprant Co.
Mo Mig. Co., Int.
Honeymali Inc., Wacie Switch Dy,
Franport, I,
Nihm<Bros. fpring Co, ' Oshland, Calil.
Tra-Coaasctet Ceip. Pratody, My,
Efgee? Qpbical Co. lac, Rockasler, N Y,
Tonstlite Insutated Wite Co,, Inc,
Tary 1en, .Y,
Weabory Loag 15.0ad, K. Y.
Keatuey, N, ).

1MC Magestics Corp.
Hudson Laap Co.
Sylvanta Efecineg Prod, Ine.
Seniconducior Div,
Rctbiag & Myers dnc, Palisades Park, §. ).
Stamep Controls, Dy, of Exsex Wire Coip,
Maushield, Qhlg
Cutver Cityy Calil,
Liv 3gsien, M),
Bayonae, N.J,

Watars Mig. Co.
G.Y¥. Conticls
Generat Cabie Corp,
Raytheon Co., Comp. Div., Iad,
Conp, Qperatitas ! Quizcy, Wass,
Sciealific Efetlicaits PioJucts, inc.
Loveland, Crlo

.Illl.ir Elect, Corp., Tong-$ol Blv. Nawpry, K.).

Cuthiss-Wnght Carp. Efectroales iy, .
: East Patersen, N. ),
Shaster, Ps,
Eetlwand, Nt
Breahlyn, ¥, ¥,

South Chapter Corp.
Wire Clewr Products, ac.
Aclomatic Meta) Products Co.
Wercaster Pressed AMlumbnam Corp,
Wereeder, Masy,
Magascrait Etactric Co, Chicaga, W1,
Geoige A, Philbrith Researchers, inc.
! Beuton, Nusy.
Dania, Fls,
Waedaide, N Y,
Loag istand, N, Y,
Shandan, Wyo.
Bridgepart, Conn,
Bloomlield, N, ).
Rallieg Masdons, 1IN
Warengo, 11,
Fraakhin, |nd.
Wapaw, N1,
Chicage, NN

Allies Praducts Corp,,
Contineals) Cemnntlor Carp.
Leecialt iy, Co., lec.
Katignat Cail Co,
Viliawen, igg

Gardas Corp,

Wethade Wig, Co,

Amckd Englaeering Co, !
Dage Elactiic Ca., [ne,

Siemco WIg. Co.

Wechesser Co.

Wobura, Mass.
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Model 34121

Banufochurer Addresn

Scanyvale, Caflf,
Qlean, N, Y,

Micicwave Assac,, Weshing,
H1-Q Biv. of Artavea Corp.
Thordarson - Meisarer Inc. HL Camel, NI,
Solar Maaulactuning Co. Len Angeles, Culil,
Wicteswiteh, Div, of Minn, =Honeywell
Freepan, il
Chicage, I,
Butlinglon, Mass.
Qahland, Calil.

Caillon Straw Co.

Nigromave Assaciat,a, Ine.

Excel Transtarmer Co.

Son Fernsnco Elect. Mlg. Co.

Sun Fernando, Calil,
Loagis., N Y.
Irvinglon, K. ),

Englawond, N.).

Yeahers, MY,

Theasoa Ind, Ie,
indysinizl Retmaing Ring Co.
Astomalic & Piecision Wig,
Reoa Resistor Caip,
Litton System Inc,, Adigi-Westinx
Comaua, Div. Naw Rockelle, M. Y,
R-Trontls, lat, Jemuita, K.Y,
Ruther Teck, lne, Gardasn, Calit,
Hewlell-Pachaid Co., Moselny Div,
Pasideas, Calif,
So. Pasadens, Calil.
Hamaakech, N, ¥,
Iuo W', Ca, Burbank, Calif,
Ele Ine, Clevelesd, Ohie
Gesaia! Mills lnc., Eletlianics Div.
Wiaganpolis, Mine,
Pasco Duv. of Hewlatl-Pachnid Co.
Palo A%, Calil,
Norls Hills Electreaies, |ac, Gles Cove, N, Y.
Iaternalioaat Efectronle Rasearch Coip.
Batbank, Calif,
Now York, N ¥,
Pala Alta, Calit.

Wicrodal, iac,
Sealectre Corp

Calumbia Techalcat Corp,
Yarian Associates

Alles Cotp. " Wiaches.y, Mass,
warshall nd., Capuciter Div, Monrgvia, Calil,
Canbicl Switch Diviston, Continls Co,

ol Angrics EF Seguado, Calif.
Delevan Electianice Corp, Taat Ayrora, N Y,
Tilko Cosparalicn Indignapalis, lad,
Bransoa Corp, Phippiny, N, ).
Reabrandt, Jac. Beslon, Mess,
Hellwan Elsctronics Fyp.

Samicenductar Qiv. El Meate, Calil,
Tachaology (astrumant Carp. at Calil,

Ig-hty Park, €+,

THE FOLLGRING HP YENDORS HAYE KO HUMBER
ASSIGKED In THE LATESY SUPFLEMENT TO THE
FEDERAL SUPPLY CODE FOR IllNlUHCT'tRERS
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Yan Nuys, Calil
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Calerade Sprngs, Colirade
Haywnid, Calid.
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Appendix C Mode! 3410A

ﬁ MANUAL BACKDATING CHANGES

MODEL 3410A

" AC MICROVOLTMETER

Manual Serials Prefixed: 842-
~hp- Part No. 03410-90002

This manuzl backdating sheet makes this manual applicable to earlier instru-
ments. Instrument-component values that differ from those in the manual,
yet are not listed in the backuating sheet, should be replaced using the part
number given in the manual.

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
648-00124 and below* 1,2 3,45
728-, T19+-, 648 2, 3 4,5 ¢
31 3, 4,5 |
735-, 752 - 4,6 -
*Except the following serial numbears:
648-0n102 648-00113
648-00104 : 648-00116 - 00119
648-00107 ' 648-00121 - 00123
CHANGE #1 Figura 7-5

.Delete RS, and put straight’ wire in its place.
Change A4R62 to 4. 3 kQ.

' Change A4HG3 to 2 kQ.
Change A4R64 to 1 kf2.

Table 6-1
Delete RS,
Change A4R62 to 0683-4325, 4,3k + 15 1/4 W,
Change A4R63 to 0757-0283, 2k + 1% 1/8 W,
Change A4R64 to 0757-0280, 1 k2 1% 1/8 W,

CHANGE #2 . Figure T-4
: ‘ Change AJR9 and A3RI4 to 1005,
Change A3R11 and A3RI2 to 22. 1 k12,
Change A3R16 to 75009.

Table 6-1
«hange AJR9 and A3R14 to 0757-0401, 1002 + 1% 1/8 W,
Change A3R11 and A3RI2 to 0757-0450, 22.1kR 4 1% 1/8 W,
| . Change AJRI16 to 0757-0440, 75009 + 1% met flm 1/8 W.

NOTE

I any of the resistors are changca to the values
shown in the manual, all fiv., must be changed
together,

CHANGE #3 Figure 7-4
Change the series combination of A3R4 and A3R40toa single
i resistor A3JR4, 0766-0013, 5632 3 W,
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Appi;ndix c ' Model 3410A

Manual Backdating Changes Model 3410A Page 3 ‘

CHANGE #4 Fipure 7-4
Change A2CR2, A3CR16, AJCRI7 to 4,32 V.

Tabie 6-1
Change A3CR2, ASCR15, A3CRIT to 1902-3072, 4.32 v,
Change A3Q3, A3Qls, AJQI9, AlQ23, A3Q26 to 1854~0094, 2N3648.

P NOTE

If any of these. eight components are changed to
values listed in the manual, all ejght must be
changed together,

CHANGE #5 . Flgure 7-3, Page 7-7/1-8
This schematic diagram s not applicable. Use the kackdating
schemaltfc,

Table 6-1
The A2 Assembly list is not applicable, Use the following
Replaceable Parts List,

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION | MFR. | MFR. PART NO.
A2/ ' 03410-68502 | ‘1 Assembly: Amplifier Board ~hp-
A2Ci ' ; 0180-0224 C: fxd Al elect 10 uF +75% -10% 15 vdew 56289 | 30D106GO15BA4 f_“
A2c2 £;160-2207 % | C: fxd mica 300 pF :5% 04062 | RDM15F301J3¢ -w
A2c3 0180-0061 2 | C: fxd Al elect 100 pF +75% -10% 15 vdew | 56289 30D107G015Dc(2-
_‘ 1 Dsm
A20C4 0160-0362 2 | C Ixd mica51 .7 5% i 04062 | RDMI5F511J3C
A2CH ‘ Not assigned : O
A2C6 0180-0050 1 | C: fxd Al elect 40 uF +75% -10% 50 vdew 56289 |30D406G050DD2-DS
] A2c7 | o180-03862 " C: fxd mica 510 pF 25% : 04062 | RDM15F511J3C
s A2C8 0140-0156 1 | C: fxd mica 1500 pF 12% 04062 | RDM19F152G3C
i A2C9 0180-0119 6 | C: fxd Al elect 1.0 uF +76% -10% 25 vdew 66289 | 6C13C obd
z A2C10 0160-2207 | C: fxd mica 300 pF 5% © | 04062 { RDM15F301J3C
s A2C11, A2C12:] 0180-0119 C: fxd Alelect 1,0 pF +20% 25 vdew 56289 | 5C13C obd
A2C13 0160-2018 1 | C: fxd mica 250 pF 15% 500 vdew 04062 | RDM16F251J5S
A2C14 0150-0052 1 | C: fxdcer 0.05 uF +20% 400 vdew 56289 [ 33C17A
A2C15 Not assigned
A2C16 0140-0203 1 | C: fxd mica 30 pF 15% 04062 | RDM15E300J5C
A2C17 0180-0100 2 | C: fxd Ta elect 4.7 ¢F £10% 35 vdew 56289 | 150D475X9035B2
A2C18 | 0180-0062 C: fxd Al elect 300 AP +15% -10% 6 vdew | 56289 30D307GO06DF2-
o DSM
A2C19 0180-0119 C: fxd Al elect 1.0 uF +20% 25 vdew 58289 | 5C13C
AZC20 0180-0100 C: Ixd Ta elect 4.7 uF +10% 35 vdew 56289 | 15214 /5X9035B2
. f A2¢21 0180-0119 C: Ixd Al elect 1.0 pF £20% 25 vdew 56289 | 501%C
A2022 0180-1846 1 | C: fxd Taelect 2.2 uF +10% 35 vdew 56289 | 150D225X9035R2-
| . , DYS
'}, | A2c23 0180-0033 ,| 1 | C: fxd Al elect 50 uF +100% ~10% 6 vdew 56289 | 30D506G006CB2-
= DSM
o A2C24 0180-0155 1 | C: fxd Taelect 2.2 pF +20% 20 vdew 96289 [150D225X0020A2-DYS]
A2C25 " [ 0180-0269 C: fxd Al elect 1 uF +75% ~10% 50 vdcw 56289 BOD105G150BA2-DSM
A2CR1 thru " 1901-0025 -8 | Diode: Si 100 wiv 12 pF 100 mA 07263 | FD 2387 =
A2CR6 ; :




Model 3410A Appendix C
REFERENCE -hp-
LESIGNATOR PART NO. TQ DESCRIPTION MFR. | MFR. PART NO.
A2L1, A2L2 9140-0047 1 { Coll: RF 20 pH2.60 1/4" 99848 | 3100-15-101
A2Q1 1854-0215 4 | TSTR: Si NFN 2N3904 04713 | obd
A2Q2 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3906 -6
A2Q3, A2Q4 1854-0215 TSTR: Si NPN 2N3904 04713 | obd
A2Q5 1853-0016 2 | TSTR: Si PNP 2N3638 07263 | 2N3638
A2Q8 1854-0071 2 | TSTR: Si NPN 2N3391 04713 | MPS 3391
A2Q7 1853-0016 TSTR: Si PNP 2N3638 07263 | 283638
A2Q8 1854-0071 TSTR: Si NPN 2N339i 04713 | MPS 3381
A2Q9 1854-0039 2 | TSTR: Si NPN IN3053 04713 | 2N3053 obd
A2Q10 1854-0215 TSTR: Si NPN 2N3004 04713 | obd
A2Q11 thr- 1854-0022 11 | TSTR: 2N2102 07263 | 517843

A2Q13
A2R1 0683-2745 1 [ R: fxd prec met {lm 270K :1% 1/4 W 19701 | MF5C T-O  obd
A2R2 0683-1035 5 | Rt fxd comp 10 KQ 5% 1/4 W 01121 | CB 1035
A2R3 0683-5635 1 [ R: fxd comp 56 KR +5% 174 W 01121 | CB 5635
A2ZR4 0683-1045 R: fxd comp 100 KQ 459 1/4 W 01121 | CB 2745
AZRS Not assigned
A2R6 0698-5438 1 | R: fxd prec met fim 1000 21/4% 1/8 W 76042 | CEA T-2 obd
A2RT 0683-7515 1 | R: fxd comp 7600 5% 1/4 W 01121 | CB 7515
A2RS8 0698-5444 2 | R: fxd prec met flm 11009 +1/4% 1/8 W 75042 | CEA T-2 obd
A2R9 '0683-6135 1 | R: fxd comp 51K 6% 1/4 W 01121 | CB 3035
A2RIO0 ' Not assigned
A2R1] 0683-1015 3 | R: Ixd comp 1630 6% 1/4 W 01121 | CB 1015
A2R12 0683-6835 5 | R: fxd comp 68K 5% 1/4 W 01121 | CB 1525
A2R13 0683-6225 1 | R: fxd comp 62008 +5% 1/4 W 01121 { CB 6225
A2R14 0698-5440 1 | Rt fxd prec met {lm 31600 £1/4% 1/8 W 75042 | CEA T-2 obd
A2R15 0883-1015 "z fxd comp 10082 15% 1/4 W 01121 | CD 1015
A2R186 0683-1535 R: fxd comp 15 K 16% 1/4 W 01121 | CB 1535
A2R17 0683-2405 R: fxd comp 242 :5%1/4 W 01121 | cB 2406
A2R18 0683-2735 2 | Rr fxd comp 27 K2 5% 1/4 W 01121 | CB 2735
A2R19 0683-2025 4 | R: fxd comp 20009 5% 1/4 W 01121 | CB 2025
A2R20 0683-6815 1 | R: fxd comp 6802 +5% 1/4 7 01121 | CE 6815
A2R21 0683-1515 1 | R: fxd comp 1500 5% 1/4 W 01121 | CB 1515
A2R22 0683-9125 1 | R: fxd comp 91000 5% 1/4 W 01121 | CB 9125
A2R23 | Not assigned
A2R24 0683-2735 R: fxd comp 27K 5% 1/4 W 01121 }CB 2735
A2R25 0683-2025 R: fxd comp 20000 15% 1/4 W 01121 | CB 2025
A2R286 0683-1535 R: fxd comp 15K +5% 1/4 W 01121 | CB 1535
A2R27 0683-1016 R: fxd comp 1000 :5% 1/4 W 01121 | CB 1015
A2R28 0683-1525 1 | R: fxd comp 160002 5% . /4 W 01121 | CB 1525
A2729 0757-0480 1 R: fxd prec met flm 432 KQ 1% 1/8 W 19701 | MF5C T-O obd
A2R30 0698-5446 1 | R: fxd prec met flm 31.6 KQ +1/4% 1/8'W | 75042 | CEA T-2 obd
A2R31 _ Not assigned
A2R32 0683-5625 1 | R: fxd comp 560052 +5% 1/4 W 01121 | CB 5625
A2R33 0698-5444 R: fxd prec met {im 110092 +1/4% 1/8 W 76042 | CEA'T-2 ohd
A2R34 " 0757-0739 1 ['R: fxd prec met {lm 20009 +1% 1/4 W 19701 | MFSC T-O0  ohd
A2R35 » | 0683-1035 R: fxd comp 10 K +5% 1/4 W 01121 | CB 1035
- A2R36 0698-3180 1 | R: fxd prec met fim 100 KO 21/4% 1/8 W 75042 | CEA T-2 ohd
A2R37,) Aznss 0683-1035 R: fxd comp 10 KQ +5% 1/4 W 01121 | CB 1035
A”R39 0683-5115 R: fxd comp 5100 :5% 1/4 W 01121 | CB 5115
A2R40 0683-1235 R; fxd comp 12K 5% 1/4 W 01121 | CB 1235
A2R41 0683-1035 R: fxd comp 10 K +5% 1/4 W 01121 | CB 1035

/

A2R42 Not assigned
A2R43 0683-1235 2 | R: fxd comp 12K 5% 1/4 W 01121 | cB 1235
, A2R44 0683-3925 1 | R: fxd comp 39009 5% 1/4 W 01121 | CB 3925
' A2R45 0757-0339 1 | R: fxd prec met flm 30109 x1% 1/4 W 19701 | MF6C T-O  ohd
A2R46 0757-0401 1 | R: fxd prec met flm 1000 +1% 1/8 W 75042 | CEA T-0 ohd
A2R47 0683-2035 1 | R: fxd comp 20 KN 5% 1/4 W 01121 | CB 2035
A2R48 0845-3935 1 | R: fxd comp 39 KR 5% 1/4 W 01121 | CB 3935
A2R49 0757-0831 R: fxd prec mel flm 43200 1% 1/2 W 01121 | CB 0831
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[ MANUAL CHANGES

1

'
! s )

B New or Révlsnd Item
ERHATA: for all Instruments

Psge 2:1, Parsgraph 2.4, The Performance Checks should refer to
Peragraph 65,

‘Page 2.1, Parsgreph 2-8. Power requirements shouid be |isted as 48

to 440 Hz.

Page 3-1, Parsgraph 3-8{d)., The RANGE INDICATOR will usually
stay Ijt when on the Jowsst range,

Page 5-8, Figure 64, Change AJR16to A3RI16,
Psg2 66, Paragraph 5-30{k). Adjust ATR101or 7.5V £5 V.,
Page 6-8, Paragraph 5-42(c). Line 2 should resd A4TP4.

Page 58, Paregraph 5-45, Paragraph should refer 1o A2C1*, and
A2C10%, '

Page 6-3. Change Mechanical Part No, 7 to +p- Part No,
15600-0263, i

~ Page 84, Change A1C15 1o 290 uF (0180-0254),

Change ATR10 to Part No. 2100-2031.
Chenge A2C1 to A2C1°,

Page 6-5. Change A2C10 tr A2C10°,

Psge 66, Change A3CR?, AJCRI5, AZCR17 to 383V Zener,
(1902-3059).

Page 6-7.'Change A303 A301B .-\3019 A3Q23, A3Q26, to

- 1864-0019 end delete 2N3646 framthe dmlptlon.

Change A3Q4 to 1854-0476.
Add 270 £ to description of AJR4,

Page 8-9. Chanoe A4Q3, Q19 to 1864-0475.
Plnl 6-1! Change A4R65 Part No. to 0683-1635.
Panl 6-12. Changa S6 to 3101-1234,

" Page 7-5. On the Al Component Location Drewing, ehange CR3

nesr Q3 to rsad CR1,

. Page 7.7. Change A1C4 value to 380.

" Page 7:9. Chenge A3CR2, A3CR15,A3CR17,t0 38 V.,

Page 7-13/7-14. On later instruments, the pfln'nluw power wiring
colors have been changed to conform to 1EC mndard:

CHANGE NO, 1: for Instr.ient Serist No's 84200571 ond
'Gmur.

}

- Page 69, Add A4CRI0, -hp- Part No, 19010025, dualpﬁon same

- #s A4CR16.

Page 7-11/712. Add A4CRI0 In saries with 833, The cathode of

CRmkconnocted to Q12.
3

10 July 1972

MODEL 3410A
ACMICROVOLTMETER

! +hp- Part No, 03410-90002

CHANGE NO. 2: for instrument Serlsl No.s 953-00721 and
Greater,

Page 6-2. Change INDEX NO. 3 to 03410-00203,
Page 6-11. Change F1 to 2110-0202, 500 mAT,
Change J4 to 1251-2367,

Change A4R61 to 21002514,

Page 6-12. Change W1 to 8120-1348,
Change 55 to Part No, 3101-1234,

CHANGE NO. 3: for instrument Serfal No.s 9553-00801 and
Greater,

in' 6-6. Change A3C17 to 0380-0387, C; fxd 47 uF {Same as
c18).

S CHANGE NO. 4: for ing 'm-22 Serlal No.’s 0963A00907 and

Graater,

Page 6-12, Change 54 to -hp- Part No. 3101-1248,

Supplement A for 03410-90002
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