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i MANUAL CHANGES _ Wﬁ
MODEL 3406A

'BROADBAND SAMPLING VOLTMETER

Manual Serial Prefixed: 625-

-hp- Part No. 03406-90001
= New or revised item

Instrument Serial Number - Make Manwal Changes Instrument Serial Number Make Manual Chanpos

ALL ERRATA 830- 01171 to -01310 | Change #1, /2, and /3

625-00551 to -00750 | Change #1 841- 01311 & above |Change #1,2,3and 4

625-00751 to -01000 | Change #1 and #2

| 625- 01001 to-01170 | Change #1, #2, & #3

ERRATA; Page 1-0, Table 1-1, Specifications: :
1. Change Full-Scale Accuracy as follows:

10kHz | 20kHz | 25kHz | 100kHz | 100MHz | 700MHz | 1GHz 1.2GHz

+13% | +8% | +5% £3% | 8% | 8% | £13%

WTD
2. Under Sample Hold Output add the following:

Output Level: 316 mV full scale on all ranges.
Change the Noise specification:

Noise: < 56 mV on 1 mV range (175uV referred to the input)
< 1/10 full scale 3 mV range
< 1/20 full scale all other ranges

OPERATING INSTRUCTIONS, Section II
1. Add the following:
1 MV RANGE MEASUREMENTS

If the probe body temperature exceeds 30°C when using the
. 001 V range perform-the following zeroing procedures to
minimize the effects of noise and assure accuracy.

1. For readings below 1/3 scale on the 1 mV range zero the
 3406A on the 1 mV range with the probe inseried into a
terminated 508! tee at the temperature of measurement.

For readings above 1/3 scale on the 1 mV range zero the
3406A on the 1 volt range with the probe inserted into a
terminated 509 tee at the temperature of measurement.

NOTE

If a 509 tee is not available insert the probe -
at temperature of measurement - into the 1 V
receptacle with the CAL pushbutton released

and adjust the ZERO as rapidly as possible. i
21 November 68 ‘ Supplement A for 03406 90001.:.; ..




Manual Changes Model 34064 Page 2

ERRATA
(Cont'd): Page 3-3, Paragraph 3-15:

1. Change Insertion Power Loes of 50 Ohm Tue to < 1 dn up
- tol GHZ - :
-~ Page 5-6;
: 1. After paragraph 5-15 add the 1011<)w111gﬂ paragraph.
5-15a. SAMPLE HOLD OUTPUT NOISKE CHECK
4. Connect an AC Voltmeter (~hp- Model 400E) to E)AMPLL
: HOLD OUTPUT jack on the 3406A rear panel

b. Position AC Voltmeter range selector to 100 mV range.

With the CAL pushbutton on 3405A released insert probe

. into 1 VOLT receptacle.

Depress 3406A . 001 V range pushbutton and observe
meter indication of < 55 mV on the voltmeter connected
to the SAMPLE HOLD QUTPUT. This verifies the
Sample Hold Output noise of < 175 pV referred to the
input.

NOTE

The Sample Hold Qutput voltage is 316 mV full
scale for all ranges. On the 1 mV range 50dB
of gain is provided for Sample Hold Output.
Therefore < 175 .V of noise x 50 dB of gain
equal < 56 mV.  See Section II for additional
information concerning Sample Hold Qutput.

Page 5-10;
1. Change the last four steps (e, f, g and h) of Paragraph H-29
to h, i, j and k&, respectively.
2. Change the last step in Paragraph 5-29 to read: It 3406A
reading is not within 1% of readlng noted in step g, repeat
the entire procedure

Sectmn VI
1. Replaceable Parts Table should he Table 6-1.
2. Change -hp- Part No. for Al to: "See Note™.
3. Change -hp- Part No. for A2Q7 and A3Q3 to 1855-0073.
4. Page 6-9, change Part No. of A3C2 to 0160-0152, and
change Part No. of A3CR15-CR18 to 1901-0158. |
5. . Page 6-12, change -hp- Part No. for J10 to 1251-0198.

. Page 7-11, Sample Hold Circuitl; '
1. Add asterisk to AZR28. The value of A2R28 is factory
selected to mateh the gain of A2Q7 to the Sampling Probe
Assembly.

21 November 1968 | Supplement A for 03406-90001
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(Cont'd)

CAHNGE #1
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Manual Changes Modcl 3406A 'Page 3

Procedure for selecting value of A2ZR28: (1. 5K {o 3. 3K).

a. ZERO the Model 3406A according to Paragraph 3-8.

b. Insert bare probe into 1 VOLT receptacle; depress 1 volt
RANGE and CAL pushbuttons.

¢. Adjust front panel CALIBRATE control from full CW to
full CCW and note meter indication at both ends. Range
of CALIBRATE control should be from . 8 to 1. 2 V.

d. Decrease value of A2R28 o obtain . 8 reading; increasc
value of A2R28 to obtain 1. 2 reading.

2. Change dc Volta,ge at collector of A2Q3 to + .54 Vdc

Page 7-13, Metering Circuits:
1. The dc voltage level (-10 V DC F. 8. ) across the meter is
measured at the collector of A3QS5.

Page 7-14, Figure 7-T:
1. Change sweep time for waveforms @ and @ to 20 ms.
2. Change Vert sensitivity for waveform @ to 5 V/cm.

Page 7-15, Pulse Generator Circuits and Replacement Parts
Section VI: .

Change value of A3C12 to 47 uF, -hp- Part No. 0180-0097.

NOTE
Instruments with the following serial numbers also have Change
#1 incorporated:

625-00463
625-00483
625-00492

625~00498

625-00G502

625-00505
625-00507
625-00508
625-00518
625-00521

625-00523
625-00530
625- 00532
625- 00539
625- 00540

625-00546

Page T-11, Attenuator and Replaceable Parts Séction VI

1. Change value of S1R13 to 210 ohms. -hp- Part No,
0698-4574.

2. Add a 5K ohm variable resistor, S81R15, -hp- Part No.
2100-1775 in parallel with S1R13.

Page 5-11, Non-Linear Meter Amplifier Adjustment:
1. After Paragraph 5- 37 step P add the adjustment of S1R15:

Depress 3406A 3 volt RANGE pushbutton and increase
oseillator attenuator by 40 dB; adjust 3 V FS (variable
resistor 81R15 on range swﬂ:c,h) for 3406A meter readmg
of 1 on 0 to 1 scale.

Supplement A for 03406-90001




Manual Changes Modcl 3406A Page 4

CHANGE /i1 (Cont'd)

NOTE — -

Interaction exists between the 3 V FS adjust-
ment and the 1 volt range. Check full scale
deflection on 1 volt range and optimize ad-
justment of 3 VFS if necessary.

CHANGL 112: ‘Page 7-11, Sampling Probe Assembly Schematic:
1. Change value of capacitor C1 to 470 pF.
2. Change value of capacitors C5 and C6 to 0.01 pF.

CHANGE #3: (1 VOLT CALIBRATOR CHANGE)

Page 7-16, Figure 7-9, Calibrator: -
1. Change the exploded view of calibrator assembly as
follows: :

SET SCREW COMPLE TE CALIBRATONR ALSEMELY
TR A0 - A G ' [CERE TRTT 20|

COLLAR SUPFORT

"
. N VAA06 24210}
/ N \\/
FRONT 8ODY [
] 3o 2 AYI " .

4406 - 7 401 N ’
' TEFLON
: INSULATOR e
INSULATOR > / ] )
(034086 23207} N

INSULATOR <
(3806 23703 CONBUCTOR SUPPORI
./U! 3006 2AM

. CONDUCTOR ASSEMBLY CJ)
INCLUGES TEFLON INSULATOR -

(03406-63208) . -3
HiF I\Fi Hfll)'f
l\\\ (LAt 2 8]
P ~
. . (T e
-
., \}/
. FILTER ASSEMBLY FL3 .

INCLUDES €402, HI AND .
ONF FERRITE BEAD- }
ALGA ITY W2406 - 63202) -

Page 6-13, Replaceable Parts:
1. Under Miscellaneous change Assembly; calibrator - from
03406-63201 to 03406-63203, and under descrlptlon make

reference to Figure T-9.

Page 5-12, Adjustment and Callbratlon Procedures: _
1. Add the following procedure between Paragraphs 5-39 and
5-40. o

21 November 1968 | , - Supplement A for 03406-90001 w
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Manual Changes Model 3406A Page 5

CALIBRATOR ASSEMBLY ADJUSTMENT.

On Instrument with serial numbers 625-01001 and above an
Allen screw adjustment on the calibrator assembly is used
to match the impedance of the 1 VOLT receptacle to a
11063A 508 tee. This Allen screw adjustment is not part
of normal adjustment and calibration procedure. It is
factory set and does not require readjusting unless complete
calibrator assembly is installed or unless parts within the
calibrator have been replaced. ‘

With a 1 MHz signal at 1 V operating into a loaded 11063A
50 ohm tee, proceed as follows: ‘

NOTE————

The Adjustment and Calibration

of 3406A must be complete up
through Paragraph 5-37 as outlined
in Operating and Service Manual.

Insert probe with 11027A Isolator tip into tee, and
note indication on 3406A meter.

Place probe with Isolator tip into I VOLT receptacle
and adjust CALIBRATOR OUTPUT {or same
meter indication noted in Step a.

Remove Isolator tip and insert bare probe into 50 ohm
tee, and verify 3406A meter indication of 1 V.

d. Insert bare probe into 1 volt receptacle and adjust
Allen screw for 1 V indication on 3406A meter.

- CHANGE #4 The calibrator was changed to improve temperature
characteristics:

Page
Page

»

-

21 November 68

7-16, change calibrator schematic as shown. |

6-9 and 6-10 Replaceable Parts A3:
Change A3C1to 0.1 ¢ F (-hp- Part No. 0150-0084).
Add A3CR30 and CR31 diode, (-hp- Part No. 1901-0040).
Add A3CR32 diode, breakdown 13V (-hp- Part No. 1902-3190).
Change A3R3 to 49909 +1% 1/4 W (-hp-Part No. 0698-3208).
Change A3RG6 to 2209 +10% 1/2W (-hp-Part No. 0687-2211),

Supplement A for 03406-90001




g~ CHANGE #4 (cont'd)

——==CALIBRATOR—

—CRl= ——C2—
~CR30- _.R7—
“CR3- ~ —=RE—

S

—R78— ~CR32-
—Cl—
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Figure 1-1.
Table 1-1.

Model 3406A Broadbhand Sampling Voltmeter
Specifications

Voltage Range: 1 mV to 3 volts full scale in eight
ranges; decibels from -50 to +20 dBm (0 dBm=
1 mW into 50 ohms}); absclute average-reading
instrument calibrated to rms value of sine wave.

Fregquency Range: 10 kHz to 1 GHz; useful sensi-
tivity from 1 kHz to beyond 2 GHz.

/ Full-Scale Accuraey with Calibrator:
iﬁ% 100 kfiz - 100 MHz
5%, 25 kHz <700 MHz M
Via%, 10 kHz - 1 GHz
L +1'dB, 5 kHz - 1.3 GHz

nput Impedance: 100,000 ohms at 100 kHez. Ca-
pacity 2. 1 p¥. Input capacity and resistance
will depend upon accessory tip used, (<10 pF
with 110724 isolator tip supplied).

SAMPLE HOLD QUTPUT:
Pravides ac signal whose unclamped portionhas
statistics that are narrowly distributed about
the statistica of the input, inverted in sign,
{operating into >200 kQ load with <1000 pF).
Noige: <225 uV rms.

IS £l e

Accuracy with Calibrator:
0,01 V Range and Above: Same as Full Scale
Accuracy of Instrument.
0,001 Vto 0.003 V Range: Value of input sig-
nal can be computed by taking into account
the residual noise of the instrument.

Jitter: Meter indicates within +2% peak of read-
ng, 95% of the time (with an -hp- Model 3400A).

RMS Crest Factor; 0.001 Vip 0.3 V: 20 4B,
TV: 13dB, 3 V- 3dB

METER:

Meter Scales: Linear voltage, 0 to 1 and 0 to 3;
decibel, -12 to +3. Individually calibrated taut
band meter.

Responge Time: Indieates within specified
accuracy in < 3 see.

Jitter: £1% peak (of reading).

GENERAL:

DC Recorder Quiput: Adjustable from zero to 1.2
mA into 1000 ohms at full scale proportional to
meter deflection.

Overload Recovery Time: Meter indicates within
specified accuracy in < 5 sec. (30 Vpk-pk max)

Maximum Inpuat: £100 Vde, 30V pl-pk.

RFI; Conducted and radiated leakage Iimits are
Below those specified in MIL-6181D and MIL-
1-16910C except for pulses emitted from probe.
Spectral intensity of these pulses are approxi-
mately 50 nV/ VHz; spectrum extends toapp-
Tox. 2 GHz,

Temperature Range;
Tnstrument: 0 to +55° C, Probe: +109C to 40°C.

FPower: 115 or 230 volts +10%, 50 Hz to 1000 Hz,
nominally <20 watts,

Dimensions: Standard 1/2 module 6-1/2" high,
wide, 11-1/2" deep (185x225x292 mm).

Weight:
Net 12 1ba. (5, 4 ke)

1-0

018111




Model 3406A

Section 1

SECTION 1|
INFORMATION

GENERAL

I-1. INTRODUCTION.

1-2. This section contains general information about
the Model 3406A Broadband Sampling Veoltmeter, A
general description and varlous applications of the
ingtrument are described in the following paragraphs.
The published specifications are given in Table 1-1.
The accessories supplied with the Instrument and ac-
cessories available are identified in Table 1-2 and 1-3.
Instrument/Manual Identification is also included in
this section.

1-3. DESCRIPTION.

1.4, The Model 3406A Broadband Sampling Voltmeter
iz an eagy-to-uge high-frequency voltmeter incorpor-
ating an incoherent sampling technigue for accurate
measurements over a wide frequency range. Using
the sampling technigue, the accuracy of the Model
34064 is +3% of full scale at frequencies between 100
kHz and 100 MHz, while the accuracy of measuring
700 MHz to 1 GHz signals is held to 8% of full scale.
Eight voltage ranges, selected by front panel push-
buttons, enable the 3406A to measure voltagesfrom
1 mV to 3 volts full scale with 20 pVresolutionon the
1 mV range. Sensitivity iz high enough to detect a
voltage change ag small as 50 pV.

1-5. The meter features two easy-to-read linear
voltage scales (0 to 1 and 0 to 3} calibrated inthe rms
value of 2 sine wave, and a dBm scale of -12 to +3
reference to 50 ohma. (Zero dBm i= equal to one
milliwatt dissipated across 50 ohms). Each range is
calibrated in 10 dBm steps for power or gain measure-
ment from -62 to +23 dBm in a 50 ohm system. The
meter movement is individually calibrated and average-
responding on all ranges. An overload circuit within
the voltmeter protects the meter movement and in-
ternal cireuits during an overload on any range.
Recovery time after an overload is < § zec.

1-6. The input impedance of the Model 3406A depends
upon the accessory probe tip used, and the freguency
of the signal being measured. Typically, the input
impedance is 100K ohms at 100 kHz in parallel with
2 pF. Withthelsolator Tip, 110724 used toeliminate
the effect of source resistance, the total input shunt
capacitance is between 9 and 10 pF. Input impedance
curves as well as frequency range and use of various
probe tips are given in Section IO of this manual.

1-7. The 340B6A is equipped witha slenderized probe
for ease of measurement. A pushbutton located on
the probe cage retains the meter deflection when de-
pressed. This makes possible measurements in awlk-
ward positions where it is difficult for the operator
to place the probe in the circuit under test and at the
game time read the meter,

01811-1.

1-8. FRONT PANEL CALIBRATION.

1-9, The Model 3408A provides a means of 'calibrat-
ing''and"zeroing" the voltmeter from the front panel
with no external test equipment, With the probe in-
gerted into the 1 VOLT receptacle on the front panel
and the CAL pushbutton released {out) the instrument
may be zeroed in the presence of an RF {ield. When
the CAL pushbutton is depressed an internal calibra-

tor voltage is provided at the 1 VOLT receptacle.
This voltage is used as a reference to adjust the gain
of the Bignal Amplifier within the 3406A for a1 volt
deflectiononthe meter. Sincethe sampling efficiency
of 3408A depends upon the probe tip used, the Signal

Amplifier gain is adjusted, via the front panel CAL-

IBRATE control, each time the probe tip is changed.

Refer to Section UI for front panel zero and galibrate
procedures. Refer to Section IV for definition of
sampling efficiency.

1-10, APPLICATION.

1-11. In addition to voltage or dBm measurements
on the 3406A meter, two outpute are provided on the
rear panel to extend the meaguring capabllities and
usefulness of the Model 3408A.

1-12, RECORDER QUTEUT.

1-13. The RECORDER OUTPUT on the rear panel
provides a de output proporticnal to meter deflection.
Thede RECORDER OUTPUT is uged to drive auxiliary

etuipment, record measurements on a de recorder,

or digital voltmeter or it may be used as a high fre-
quency AC-to-DC converter. The RECORDER OUT-
PUT may also be used to control the output level of
a broadband signal generator which has de modulation
capability by menitoring the generator output with the
3408A,

1-14. SAMPLE HOLD OUTPUT.

1-15. A SAMPLE HOLD OUTPUT is alsc vrovided
at the rear of the instrument. A signal statistically
equivalent to the input signal being measured is made
available at this output. The frequency of the SAM-
PLE HOLD OQUTPUT is within the audio spectrum,
even for input signals up to 2 GHz. Examples of
statistically equivalent signals are given in Fig-
ure 3-2.

1-16. True rms and peak voltage values, amplitude
modulation envelopes, pulse height information, and
probability density functions of broadband signals ean
be determined by observing the SAMPLE HOLD
OUTPUT. Refer to Section III for additional infor-
mation on sample hold output measurements and how
to take them.




Bection 1

1-17. INSTRUMENT/MANUAL IDENTIFICATION,
1-18. Hewlett-Packarduses a two-section eight-digit
gerial number (000-00000). Tf the first three digits
of the serial number on your instrument do not agree
with those on the title page of this manual, change
sheets supplied with the manual or Manual Backdating
Changes in Section VII will define differences between
your Instrument and the Model 3406A described inthia
manual.

1-19; Y a letter prefixes the serial nutmber, the
instrument was matifactured outside the Unifed
States.

1-20, ACCESSORIES/EQUIPMENT SUPPLIED.

Table 1-2.

Model 3406A

1-21. The accessories and equlpment supplied with
each Model 3406A are listed in Table 1-2.

i-22. ACCESSORIEE AVAILABLE.

1-23, Accessories available to increase the test

capabilities of the Broadband Sampling Voltmeter

are described briefly in Table 1-3, The Model 3406A

accesgories are available in two accessory probekits.
shown in Figures 1-2 and 1-3, however, eachaccess-
ory may be purchased individually if desired. Contact
your local -hp- Sales and Service Office for additional
information (2ee Appendix B for office locations).

To select the proper probe tip or adapter for various
meagurements, refer tothe typical impedance curves
and frequency range data given in Section IX.

Accessories/Eguipment Supplied

DESCRIPTION

PART NO. QUANTITY

Isolator Probe Tip

11072A
8710-0084

Nut Driver
Replacement Tips
Ground Clips
Ground Lead
Power Cord

Operating Note (Red)

Operating and Service Manual

=hp- Part No.
-hp- Part No.
~hp- Part No.
=hp- Part No.
=hp- Part No.
~hp- Part No.
-hp- Part No.

5020-0457
10213-62102
5060-4991
8120-0078
03406-90001
7124-0339

Table 1-3.

Accessories Available

MODEL TITLE

PURFORE

11061A 10:1 Divider

10218A BNC Adapter

11063A 50 Ohm Tee

50 Ohm Termination

11073A Pen-Type Isolator

Note

If 110734 is ordered individually
only the allizator clip and a ground
lead will be supplied with the order.

Decreases input sensitivity of Model
3408A by a factor of ten (maximum
sensitivity with divider is 30 V full
acale).

Permits connection of probe to
female BNC connector. (May be
used with Isolator Tip).

Permiis monitoring of gignal in 50
ohm system without disturbing the
Line or attemating the signal onthe line.

Terminates signalsina 50 ohin system
{(use with 50 Ohm Tee).

Permits the probe to be clipped on or
connected to the point of measurement
using one of thefollowing accessories:

Allipator clip (8060-0418)

Pincer Jaw (5060-0417)

Pin Tip (5060-0418)

Hook Tip (3060-0419)

Spring Tip (5060-0420)

Banana Tip (1251-0013)
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Table 1-3. Accessories Available (Cont'd)

MODEL TITLE PURPOSE

1021%A Type 874A Adapter Permits connection of probe to
Type 874 coaxial connection (manu.
factured by General Radio Co.) may
he used with Isolator Tip.

10220A Microdot Adapter Permits connection of probe {o Micro-
dot connection (manufactured by
Micradot, Inc.)may be used with
Isolator Tip.

11064A Basic Probe Kit Includes: 11063A 50 Ohm Teo
(See Figure 1-2) 50 Ohm Termination

11061A 10:1 Divider
10213A BNC Adapter
Bag of probe tips and ground lends

11071A Complete Probe Kit Includes: 11063A 50 Ohm Tee

(See Figure 1-3) 50 Ohm Termination

11061A 10:1 Divider

102184 BNC Adapter

10219A Type 8744 Adapter

10220A Microdot Adapter

11073A Pen type Isolator with
alligator clip, piner jaw, and all
aceessory tips.

Bag of probe tips and pround leads

[1064A Accessory Probe Kit

110724 |sotator 017 Divider

Furnished With Instrumant

Nut Driver
(8710-0084 )
Furnished With (nstrument

e round IrDS
|02l3 62!02)
50 Ohm Taermination l
(0950 -0030) Probe T:ps
BrY—LHE LA tSOEO 04 5?)
a — ‘ I o
e =

Graund Leods
(BDEO 499I)

[O63A 50 Ohm Tee

m 7I20-0HYY

Figure 1-3. 11064A Basic Prohe Kit

(1811-1
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1O71A Accessory Probe Kit

Pinger Jow (BOBD-D417)

e

Nut Driver
{ 8710-0084)
Furnished With (nstrument

HQGIA 10:1L Divider HIO72A |solator
Furnished With [ngtrument

Probe Tips
10220 I S L(5020-0457)

_ )
Microdot - Adapfer 50 Obhm Tarmination + + + + + + 'F Bangna Tip
(0950-0080) . {1251 -0013)

= illéli“ Spring Tip
e [ —-"(5050?0420)
Type 874A  fpnrerR r'_‘Pin Tip
Raopter GO | (BOBO-O4I8)

Hook Tip
[ {S080-0419)

110634 50 Ohm Tee /
I

7120-0030

\
Ground Lead For Gmuny Leads Ground Clips
Pen Type lsolator (5060 -4231} {0213 -62102)
(11073-62i01)

Figure 1-3. 11071A Complete Probe Kit
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Seclion 11

SECTION 1l
INSTALLATION

2-1. INTRODUCTION.

2-2, This section contains information and instruc-
tions necessary to prepare the Model 34086A Broad-

band Sampling Voltmeter for use. Included are initial

inspection procedures, power and grounding require-
ments, installation information and instructions for

repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspecied both
mechanically and electrically before shipment. It
should be physically free of mars or scratches andin
perfect electrical order upon receipt. To confirm this,
the instrument should be inspected for physical dam-
age in transit. Also check for supplied accessories,
and test the electrical pexformance of the instrument
using the procedure outlined in Paragraph 5-3, In-
cabinet Performance Checks. If there is any physical
damage or electrical deficiency, file a elaim with the
carrier, and refer to the warranty on the inside front
cover of this manual, Should shipping of the instru-
ment become necesgsary, refer to Paragraph 2-17 for
repackaging and shipping instructions.

2-5. POWER REQUIREMENTS,

2-8. The Model 3406A requires either 115 or 230
volts ac +10%, 50 to 1000 Hz and dissipates approxi-
mately 17 watts of power. With the instrumenl dis-
connecied from the ac power source, slide the line
voltage swilch on the rear panel uniil the line voltage
to be used appears and check the fuse for proper value
{1/4 amp slow-blow for both 115 or 230 volt opera-
tion).

2-7. GROUNDING REQUIREMENTS.

2-8. To protect operating personnel, the National
Electrical Manufacturers Assoeciation, (WEMA) re-
commends that the instrument panel and cabinet be
grounded. This instrument is equipped with a three-
conductor power cable which, when plugged into an
appropriate receptacle, grounds the cabinet of the
instrument. The offset pin onthe power cable three-
prong connector is the ground wire.

2-9, To preserve the protectionfeature when opera-
ting the instrument from a two-contact outlet, use a
three-prong to two-prong adapter and connectthe pig-
1ail on the adapter to ground.

2-10. INSTALLATION.

2-11. The Model 3406A isfully transistorized; there-
fore, no special cooling is required, The operating
temperature range for the instrument cabinet is0%C
(320F) to +550C (1319F). The ambient temperature
range of the probe is +100C(500F) to +400C (1040F).

01311-1

The instrumeni, including probe, may be stored in
temperatures belween +600C (141°F) and -40°C(-40°F),

2-12. The 3406A is assembled in a submodular unit
guitable for bench top or rack-mounted operalion. It
ig equipped with plastic feet and a metal titt stand on
the bottom for bench-top use. However, when used
in combination with other submodular units, it canbe
bench and/or rack mounted. The Hewleti- Packard
Combining Case and Rack Adapter Frame arc de-
signed for this purpose.

2-13. COMBINING CASE {-hp- Model 10514 or
1052A),

2-14, The Combining Case is a full-module unil
which accepls various combinations of submodular
units. Being a full-module unit, it ¢an be benchor
rack mounted and is analogous to any full-module in-
sirument, Filter Panels or an Accesgory Drawercan
be used in place of zubmodular units if desirod.

2-15. RACK ADAPTER FRAME (-hp- Part No.
5060-0797).

2-16, The Rack Adapter Frame is a rack frame thal
accepts any combination of submedular unils, T oan
be rack mounted only. Again, Filler Panels or an
Accessory Drawer can be used in place of submodular
units if desired. For additional information, contaci
your local -hp- Sales and Service Office (see Appendix
B for office locations).

2-17. REPACKAGING FOR SHIPMENT.

2-18. The following paragraphs contein a genoral
guide for repackaging of the instrument for shipment.
Refer to Parasraph 2-19 if the original conlniner is
tobeused; 2-20 if it is not. If you have any questions,
contact your local ~hp- Sules and Service Office.

NOTE

If the instrument is to he ghipped
to Hewlett- Packard for service or
repair, atlach a tag to the instru-
ment identifying the owner and
indicating the service or repair
to be accomplished; include the
model number and full serial
number of the instrument. In

any correspondence, identify the
instrument hy model number,scrial
number, and serial number prefix,

2-19. If original conlainer is to be used, proceed
as {ollows: .

a. Place instrument in original container with
appropriate packing material if availahle.

2-1
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A container and packing material can be Place packing material around all sides of
purchased from your nearest -hp- Bales instrument and protect panel face with card-
and Service Office, board strips. U
Ensure thatthe container iz well sealed with i
strong tape or metal bands. . Place instrument and inner container in a
heavy carton or wooden box and seal with
2-20. X original container is notto be used, proceed strong tape or metal bands.
as follows:

a. Wrap instrument in heavy paper or plastic . Mark shipping container with "DELICATE
before placing in an inner container. INSTRUMENT, ' "FRAGILE" etc.

01811-1
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Section III

SECTION 11!

OPERATING

3-1. INTRODUCTION.

3-2. This section confains instructions and inform-
ation necessary for operation of the Model 34064
Broadband Sampling Voltmeter, Included are turn-on
procedures, operating instructions, probe tip selec-
tion, and SAMPLE HOLD OUTPUT applications. Also
inciuded in this section is front panel ZEROand CAL-
IBRATE procedures.

3-3. FRONT AND REAR PANEL CONTROLS,

INDICATORS AND CONNECTORS.

3-4. The function of the front and rear panel controls,
indicators, andconnectors is identified in Fipgure 3-1.

3-5. TURN-ON PROCEDURE.

3-6. To turn-on, zero and calibrate the Model 34064,
proceed as follows:

3-7. TURN-ON.

Positionthe Line Voltage 8witch (12, Figure 3-1)
on the rear panel to the source voltage to be
used.

Depress the 1 volt RANGE Pushbutton {6) and
verify that LINE indicator (2) lights.

3-3. ZEROQ.

a. With the CAL Pushbuiton (8) released (out)
ingert probe with Isolator Tip {(11072A}into
the 1 VOLT receptacle (9).

Adjust ZERO control (5} for zero indication
on Meter (3).

The zero adjustment for the upper five ranges
{. 03 to 3 volt range) may be performed onany
ong of the upper five ranges. Onthe .01, ,003
and . 001 volt ranges zero the voltmeter onthe
range selected prior fo taking any measure-
ments on that range.

NOTE

On the . 001 volt RANGE, any difference
between the ambient temperature of the
circuit under test and the internal temp-
erature of the 1 VOLT receptacle will
affect the ZERO adjustment; therefore,
perform the ZERO adjustment with the
probe inserted into a terminated 508
tee, or perform the ZERQ adjustment
as rapidly as possible after inserting
the probe into the 1 VOLT receptacle.

01811-1
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3-9. CALIBRATE.

#. With probe in T VOLT receptacle, (with.
Isolator Tip attached) depress CAL.

b. Adjust the CALIBRATE control (7) with a
serewdriver for 1 volt indication on meter.

Remove probe from 1 VOLT Receptacle,
and release CAL Pushbutton,

NOTE

Since the sampling efficiency of the
3406A voltmeter depends on the probe
tip (accessory) used, the front panel
"CALIBRATE" procedure is used to
compensate the meter indication for
the probe tip in use. Zero and cal-
ibrate the voltmeter each time the
probe tip is8 changed or when just the
bare probe is used with or without the
508 tee. Refer to Paragraph 3-27for
information on how to zero and calibrate
the voltmeter per probe tip or adapter
selected. Refer to Section TV for
definition of sampling efficiency,

3-10. OPERATING INSTRUCTIONS.

3-11. The 3406A is designed to be used with either
the I=zolator Tip or one of the accessories available in
the Baze Probe Kit (11064A) or the Complete Access-
ory Kit {11071A). No other probe tip or probe kit is
applicable, For proper selection of probe tip, refer
to Table 1-3 and the freguency response and input
impedance eurves given in this section. All measure-
ments require proper grounding of probe. Use one of
the ground clips supplied with the 3406A or one of the
ground leads in the Accessory Probe Kit. Connect
the ground lead as close to the point of measurement
as possible.

NOTE

For measurements where absolute
accuracy is required, one of the
following probe tips or adapters must
be used:

11073A
11072A

Pen-Type Probe
Isolator Tip
110614 10:1 Divider
110634 50 Ohm Tee

For relative measurements with the same
syurce resistance the bare probe may be
used to achieve higher input impedance,

3-12, The maximum input voltage with any probetip
except the 10:1 divider is 15 V peak ACar 100V DC.
An AC Signal, up to 5 V peak, superimposed on a DC
level of 100 V may be measured if desired.
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LINE OFF Pushbutton: disconnects ac oper-
ating power applied to instrument when
depresged.

LINE Indicator: illuminateswhenac operating
power is applied to instrument.

Meter; indicates level of applied input signal
in volts or dBm.

Mechanical Zero Adjustment: screwdriver
adjustment for mechanically zeroing of meter
movement. {See Paragraph 5-19.)

ZERO Control: provides variable control of
zero offset on all ranges.

RANGE Pushbuttons: applies ac operating
power to instrument, and selects input voltage
range.

CALIBRATE Control: a screwdriver adjust-
ment for calibrating the instrument per probe
tipinuse. {Seenoteunder Paragraph 3-9.)

CAL Pushbutton: connects internal calibrator
voltage to the 1 VOLT receptacle when
depressed.

1 VOLT Receptacle: provides connections
for probe, with or without probe tip, when
zeroing or calibrating the instrument,
{See Paragraphs 3-8 and 3-9.)

e

SAMPLE HOLD OUTHUT O ALY
SR
U,
115Y/230V-1/4A 58
RECORDER O
ouTPUT ADY

\ \ L
}5)

Meter Hold Pushbutton: retains the meter
indication when depressed.

SAMPLE HOLD QUTPUT: provides con-
nection for measuring peak and true rms
value of input signal above 0.5 mv {see
Paragraph 3-33 for application).

Line Voltage Slide Switch: selects 115 or
230 vac source for the operating power of
the instrument. Voltage selected appears
on switch,

FUSE: protects internal circuits of instru-
ment {1/4 amp slow-blow for both 115 and
230 vac operation).

Power Input Connector: connects ac oper-
ating power to instrument through power
cord furnished with instrument.

RECORDER ADJ: screwdriver adjust-
ment for varying the RECORDER OQUT-
PUT between zero and 1.2 Ma into 1000
ohms at full scale.

RECORDER QUTPUT: provides a dc
output proportional to meter deflection
with full scale value determined by the
RECORDER ADJ

Figure 3-1. Front and Rear Panel Controls, Indicators and Connectors

01811-1
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3-13. 1M1072A ISOLATOR. 3-15. 11063A 50 OHM TEE.

3-14, The 11072A Isolator essentially eliminates 3-16. The 11063A tee iz used whenever measure-
effects of source impedance variations. Total input ments are made in 508 systems.

capacitancewith Isolator Tip is <10 pF. Recommended

frequency range is 10 kHz to 250 MHz. The frequency VSWR: <1.15 up to 1 GHz (bare probe in tee)
response and input impedance with Isolator Tip is Ingertion Power Loss: <4% up to 1 GHz
shown below. For explanation of why the Isclator Tip

is necessary and how it works see Paragraph 4-14, ——mn———— NOTE

The following curves apply only with
the bare probe inserted in the tee.
The frequency response of the tee
with 10:1 divider is given in curve
under Paragraph 3-18.

HPIIC724 ISOLATOR
FREQUENCY RESPONSE
(2561 SOURCE RESISTANGE)

c

% DEV:ATION

HP 110634 "T" FREQUENCY RESPONSE
\WSWR NOT CORRECTED)

TyeICAL

)

' 1
100K H;z TMHz 1GMHZ 100MH: 1GHz
FREQUENCY 3406R-B-1042

TYPICAL DEVIATION (dB}

HP 110724
iSOLATCR IMPEDANCE

AGOMHr 8O0 BOO IGH: 115GHz  2GHz 304z
MH:  MH:
FREQUENCY 34064~ B-1040

HPII1063A "T" FREQUENCY RESPONSE
{¥gSWR CORRECTED]

TYPICAL SHUNT RESISTANCE

TYPICAL TOTAL
SHUNT  CAPACITANCE: BETWEEN O AND IQPF

TYPICAL DEVIATION {dB}

1GOMHz 1GHz 1G0RHE B GMH TGOMAE

3
FREQUENCY 34064-B-1036 FREQUENCY 34064~B-1041
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3-17. 1061A 10:1 DIVIDER.

3-18. The 11061A 10:1 Divider eliminates the effects
of source impedance variations as well as divides the
input voltage by a factor of ten.

Division Accuracy: +5% 1 kHz to 400 MHz
+12% 400 MHz to 1 GHz

Max Input: 150 V pk-pk

R L

47 %«%3; » 107k DIVIOER 4‘;

O Logod.aowi, |

HPA, 11061A
[0t1 DIVIDER FREQUENCY RESPONSE
(250 SOURCE  RESISTANCE}

2
=]

a

=
@
[
4
>
i
a
&
.l
4
2
-
i
it

=]

100KHZ IMHZ 12MHZ 100MHZ 1GHz
FREQUENCY 3408A-B-1032

HP 11081A 1021 DIVIDER IMPEDANCE

N

TYPICAL SHUNT RESISTANCE

TYPICAL TOTAL
SHUNT CAPACITANCE: = 2PF

100MHZ IGHZ

FREQUENCY 24064-B-1038

RELATIVE RESPONSE

Model 3406A

3-19. 11073A PEN TYPE ISOLATOR.

3-20. The 11073A Pen Type Isolator has a built in
isolator to eliminate the effect of source impedance
variations. Various aitachments to the Pen Type
Isolator facilitates point-to-peoint measurements. The
recommended frequency range is 10 kHz to 50 MHz,
The added input capacitance with Pen Type Isolator is
less than 8 pF. One of the following accessory tips
must be used with the Pen Type Isolator:

Alligator Clip
Pincer Jaw
Pin Tip

Hook Tip
Spring Tip
Banana Tip

See Figure 1-3

NOTE

Use the alligator clip to ZEROand
CALIBRATE the voltmeter whenthe
Pen Type Isolator 1s used. After
performing the ZERO and CAL-
IBRATE procedurewith the alligator
clip any one of the six Pen Type Isolator
accessories identified above may be

o Tod 120734

o T

HP {10734
FEN TYPE ISOLATOR
TYPICAL FREQUENCY RESPONSE
300 SOURCE RESISTANCE |

+
&

o

(a8}

L
5]

IGOKHZ IMHZ MHZ IGOMHEZ IGHZ
FREQUENCY 3406A-B-1037

NOTE
Remove the plastic insulator on

the front of the probe before attach-
ing the Pen Type Isoclator.

01811-1
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3-21. 10218A PROBE TO MALE BNC ADAPTER.
3-22, The 10218A Adapter is used to connect the
probe to afemale BNC connector. The recommended
frequency range is 10 kHz to 250 MHz. To eliminate
the effect of source impedance variations the Isolator
Tip (110724A) is used with the Probe-to-BNC Adapter.
The frequency response of the 10218A Adapter with
the Isolator Tip is shown bhelow.

HPIQ2I8A PROBE TC BNC ADARTER
WITH HPIIO72A ISOLATOR

FREQUENCY RESPONSE
(300 SOURCE RESISTANCE ¢

VIATION

T

TYRICAL % OF

100MHz 200MH: - 300MHz 400NMHz 1GHr
FREQUENCY 3908a-B-1038

Section III

3-23. THE BARE PROBE.

3-24, The bare probe may be used for relative
measurements with same source resistance. For
example, checking the frequency response of a tuned
tank circuit or the gain of IF stage. A higher in-
put impedance is obtained with the bare probe.

BARE PROBE IMPEDANCE

AN

RESISTANCE

{GHMS)

TYPICAL SHUNT CAPACITANCE:
BETWEEN I.7PF AND Z2.IPF

TYPICAL SHUNT

100MHz 1GH:

FREQUENCY BA0GA—H 1134

TO PROTECT THE PROBE TIP, WHEN THE
INSTRUMENT IS NOT IN USE, INSERT THE
PROBE INTO THE 1 VOLT RECEPTACLE WITH
THE CAL PUSHBUTTON RELEASED.

01811-1
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3-25. PROBE TIPF REPLACEMENT.

3-26. When replacing the probe tip on the bare probe,
use the nut driver (=hp- Part No. 8710-0084) furnished
with the instrument. Additional probe replacement
tips may be purchased under -hp- Part No, 5020-0457.

WHEN REPLACING THE PRORBE TIP
DO NOT APPLY EXCESSIVE TORQUE:
OTHERWISE DAMAGE TO COMPON-
ENTS WITHIN THE PROBE ASSEMBLY
WILL RESULT.
3-27. ZERO AND CAL THE PROBE TIP
ACCESSORIES.

3-28. After selecting the proper probe tip, it is nec-
essary to compengate the meter indication to the probe
tip by performing the following procedure per probe
Lip or adapter selected.

. 11063A 50 Ohm Tee: When the 50 Ohm Tee
iz used, remove the Isolator Tip (11072A)
and perform the ZERO and CALIBRATE
procedures ouflined in Paragraphs 3-8 and 3-9
with the bare probe ingerted into the 1 VOLT
receptacle. After performing the ZERO and
CALIBRATE procedures, connectthe 50 Ohm
Tee into circuit to be measured, and inzert
the bare probe into the 50 Ohm Tee. The 50
Ohm Termination {-hp- Part No. 0950-0080)
is used to terminate the Tee into 50 ohms,

11061A 10:1 Divider Tip: When usingthe 10:1

Divider Tip, remove the Isolator Tip (110724)

and perform the ZERO and CALIBRATE pro-
cedures, outlined in Paragraphs 3-8 and 3-9,

with the 10:1 Divider Tip attached to the probe,

andthe0. 1 voll RANGE pushbutton depressed.

10218A BNC Adapter: The BNC Adapter is
uscd in conjunction with the Isolator Tip
(110%2A). Perform the ZERO and CALI-
BRATE procedures outlined in Paragraphs 3-8
and 3-9 before allaching the BNC Adapter to
the Isolator Tip.

11073A Pen-Typce Probe: The Pen-Type Probe
has a built in isolator. To ZEROC and CALI-
BRATE the Pen-Type Probe, perform the
steps outlined in Paragraphs 3-8 and 3-8with
the alligator clip attached lo the Pen-Type
Probe, Afler performing the ZERO and CAL-
IBRATE procedures with the alligator clip,
any onc of the six pen probe attachments
identified below may be used.

Alligator Clip
Pincer Jaw
Pin Tip

Hook Tip
Spring Tip
Banana Tip

Model 3406A

102184 Type 8744 Adapter: The Type 87T4A
Adapter is used in conjunction with the
Izolator Tip (11072A). Perform the ZERO
and CALIBRATE procedures outlined in
Paragraphs 3-8 and 3-8 before attaching the
Type 87T4A Adapter to the Isolator Tip.

10220A Microdot Adapter: The Microdot
Adapter is used in conjunction with the
Izolator Tip (11072A). Perform the ZERO
and CALIBRATE procedures outlined in
Paragraphs 3-8 and 3-9 before attaching the
Microdot Adapter to the Isolator Tip.

3-29. METER HOLD.

3-30. The Meter Hold Pushbutton (10) located on the
Probe Assembly retains the meter indication for a
minimum of 15 seconds when depresged. The meter
Hold Pushbutton is used when making measurements
in an awkward position where 1t is difficult to place
the probe in the circuit under test and at the same
time read the meter indication.

3-31. APPLICATIONS.

3-32. The Model 3408A Broadband Sampling Voli-

meter is equipped with a RECORDER and SAMPLE

HOLD OUTPUT in addition to the average responding
direct reading rms meter, A few applications of
both the RECORDER and SAMPLE HOLD OUTPUT
are listed in the following paragraphs.

3-33. SAMPLE HOLD OUTPUT.

3-34. The SAMPLE HOLD OUTPUT islocated onthe
rear panel of the instrument. A signal statistigally
equivalent to the input signal being measured is made
available at this output. The frequency of the SAM-
PLE HOLD OUTPUT is within the audio spectrum,
even for input signals above 2 GHz. Examples of
statistically equivalent signals for three geparate input
signals are illustrated in Figure 3-2.

3435, The accuracy of the SAMPLE HOLD OUTPUT
is the same as the full-scale accuracy of the meter
indication on the 0.01 V RANGE and above., On the
0.001 V or 0.003 V RANGE the value of input signal
can be computed by taking into account the residual
noise of the instrument as outlined in Paragraph 3-36
step c.

3-36. When using the SAMPLE HOLD QUTPUT the
following conditions must be observed:

a, The crest factor of the input signal must not
gxceed 20 dB (10:1) on the 0. 001 to 0. 3 volt
RANGE, 13 dB (4. 46:1) on the 1 VOLT
RANGE, and 3 dB (1.41;1) on the 3 VOLT
RANGE.

The SAMPLE HOLD QUTPUT is valid only
when the probe is connected to the circuitl
under test. The Meter Hold Pushbutton has
no effect on the SAMPLE HOLD QUTPUT.
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100KHz=>

100KHz=>

100KHz =>

SAMPLE HOLD OUTPUT
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Figure 3-2, Statistically Equivalent Signals
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65MHz |

CARRIER AMPLITUDE
MODULATED WITH

A SINE WAVE |

65MHzZ |

CARRIER AMPLITUDE
MODULATED WITH |

A TRIANGLE WAVE |

65MHz

CARRIER AMPLITUDE
MODULATED WITH |

A SQUARE WAVEJ

Figure 3-3. Amplitude Modulated Signals
01811-1
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When using the SAMPLE HOLD OUTPUT to
measure true rma on the . 003 ar . 001 volt
RANGE, it becomes necessary to caleulate
the true rms value of the input signal be-
cause of the noise present on the .003 or
. 001 volt RANGE using the following
formula:

Erms =VE

where; E = Noise measured on the 3400A con-

nected to the SAMPLE HOLD OUT-
PUT with the 3406A input shorted
to ground and RANGE set on . 003 or
. 001 volts.

NOTE

To ground the 3406A input, insert
the probe into the I VOLT recep-
tacle with the CAL pushbutton
releasaed.

EB = 34Q00A indication with the input sig-
nal to be measured applied to the
3406A input.

SAMPLE HOLD OUTFUT MEASUREMENTS.

Trug RMS Measurements:

The SAMPLE HOLD OUTPUT may be used
to measure the true rms value of the input
gignal on a True RMS Voltmeter such as the
Hewlett- Packard Model 3400A. A true rms
measurement may be made on any recurring
waveforms within the frequency range of the
Mode] 34064,

NOTE

The SAMPLE HOLD QUTPUT
voltage is always 0. 316 volts at
full-gcale on all ranges because
of the location of the SAMPLE
HOLD OUTPUT terminal in the
3406A (refer to Block Diagram,
Figure 4-4). Therefore, set

Table 3-1.

Section I

the voltmeter connected to the
SAMPLE HOLD OUTPUT on
the 0. 3 volt range and use the
BANGE setting of the 3406A
to determine the proper read-
ing of the voltmeter attached
to the SAMPLE HOLD OUT-
PUT. For example, with the
34064 indicating full scale on
the 1 volt RANGE, with a gine
wave input, the 3400A True
RMS Voltmeter will indicate
(1 volt) full-scale only on the
. 3 volt range.

Peak or Peak-to-Peak Measurements:

The SAMPLE HOLD OUTPUT may be used
to measure the peak or peak-to-peak value
of the input signal on a low frequency oscil-
loscope such as the Hewleti~Packard Model
130C.

NOTE

The SAMPLE HOLD OUTPUT
voltage ig always 0. 316 volts

at full-scale on all ranges be-
cause of the location of the
SAMPLE HOLD OUTPUT term-
inal, Therefore, o determine
the proper peak or peak-to-peak
value of the input signal on an
oscilloscope, use the settings
identified in Table 3-1.

Recovering Amplitude-Modulated Signals:
The SAMPLE HOLD OUTPUT may be used
to monitor an AM signal with a carrier fre-
quency within the frequency range of the
3406A, and a modulation [requency of DC to
1 kHz. Usingthis application hum modulation
on a R¥ carrier may beobserved. Examples
of the SAMPLE HOLE OUTPUT for amplitude
modulated signals are {llustrated in Figure 3-3.

Oscilloscope Settings

3406A SAMPLE HOLD

Oscilloscope Vert. Sensitivity

RANGE OUTPUT (full-scala)

Actual Setting

With Respect
to Input Signal

.03 Volt
.01 Volt

. 003 Volt
. 001 Volt

3 Volt
I Vvolt

0.316 Volts
0. 316 Volts

Volt 0. 318 volts
VoIt 0. 316 Volts

0. 316 Volts
0. 316 Volts

0,316 Volts
0. 316 Volts

.1V/em 1 V/em
.1V/em .33 viem

L1V/em | V/com
L1V/em

L 1V/em 01 Vem
L1 V/em

.1V/em 1
.1V/cm

(3em=1W)

L0233 V/em
(Bem=.1V)

3.3 .mV/am
(3em=.01V)

mV/em

.3 mv/em
(3 cm = .001V)

01811-1




Section IO Model 34064

Measure true rms value of ac signal with de 3-38. RECORDER OUTPUT.
componant:
Since the 34064 is an #c device the SAMPLE 3-39. The RECORDER OUTPUT on the rear panel

HOLD OUTPUT can be used to measure only provides a de output proportional to meter deflection.
the rms value of the ac component. K it is The outpat current level is variable between zero and
necessary to include the rms value of the de 1.2 ma into 1000 ohms at full scale. The output level

component when measuring a signal use the is controlled by the RECORDER ADJ omthe rear panel.
fallowing formulas

3-40. RECORDER OUTPUT APPLICATIONS.
NOTE

3-41. The RECORDER OUTPUT is used to record
The frequency of the ac signal meagurements or drive auxiliary equipment. Two
must be within the freguency applications are as follows:
range of the 34084, andthede
component level must not ex- a. Hich freqguency AC-to-DC converter;
ceed 100 Vde, The RECORDER OUTPUT may be used as

an AC-to-DC converter for ac signals from
E = \/E_ 2+E, 2 10 KKz to 2 GHz.

rms ac de
Leveling:
SAMPLE HOLD QUTPRUT voltage The RECORDER OUTPUT may be used
measured with 3400A. to control the output level of a broadband
signal generator which has a de modulation
The de¢ component measured with capability and the necesaary loop compen-
the -hp- Model 4144, DC Voltmeter. sation eireuits to prevent oscillations.

Py

01811-1
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Input signal being sampled coherantly

A collection of pulaes reconatructing a low
frequency equivalent of the input signal by
preserving the height, polarity and relative
phase of each sample taken.

A collection of pulses "scrambled” with only
the height and polarity preserved will have
the same average, peak and rms values as
waveform B.

Input signal being sampled in an incoherent fashion

A collection of pulses representing the polarity
and height of each sample taken incoherently.
The average, peak and rms values of this
waveform are the gsame as waveform C and B.

3400a- RO

Figure 4-1. Sampling Technigue
01811-1
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Section IV

SECTION 1V
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2, This sectioncontains the theory of eperation for
the -hp- Model 3406A Broadband Sampling Voltmeter,
A digcussion of the sampling technigue usedas well as
a theory of operation is given,

4-3. SAMPLING TECHNIQUE.

4-4, The -hp- Model 3406A uses a unigue "'incoherent”
sampling technigue to translate a high frequency input
signal into a low frequency equivalent, This incoherent
sampling used to produce the equivalent signal isg illus-
trated in Figure 4-1 and described in the following
paragraphs,

4-5. COHERENT SAMPLING,

4-6, Waveforms A and B in Figure 4-1 illustrate the
coherent sampling technique commonly used in oscil-
loscopes to reconstruct the waveform at a lowerfre-
quency. Withcoherent sampling each sample is taken
at a fixed frequency with the period of time between
samples remaining constant as illustratedin waveform
A.

4-17. Waveform Bisa collection of pulses representing
each sample (1 thru 12) taken on waveform A, The
relative phase (order), polarity and proportional amp-
litude of the input signal at the point of sample areall
preserved. Therefore, if a sufficient number of samples
are taken a lower f{requency eguivalent of the input
signal will be reconstructed. This lower frequency
equivalent will have the same average, peak and rms
value as the original signal, waveform A,

4~8, INCOHERENT SAMPLING,

4-9, If the pulses in waveform B were ""scrambled”
with only the amplitude and polarity preserved a pulse
train similar to waveform € may result. The pulses
in waveform C, having no phase relationship with the
input signal will not reconstruct the input waveform,
bul the statistical properties (average, peak and rma)
of waveform C will be the same as waveform B. The
statistical properties arethe same because the same
pulges are used in both waveforms. The only thing
different is the order. Therefore, if a sufficient num-
ber of samples weretaken inthis "scrambled! fashion
the resulting pulses would be statistically equivalent
to the input signal withthe only relative phase relaticn-
ship lost,

4-10. As shownin waveform C the relative phase does
not affect the statistical properties of the reconstructed
pulse train; therefore, the 34064 can use a sampling

01811-1

technique where only the polarity and amplitude of each
sample is used todetermine the value of the input sig-
nal. This sampling technigue is referred toas '"in-
coherent sampling.' With incoherent sampling, the
interval between sarmples does not remainconstant and
the relative phase between each sample is lost ag i1-
lustrated inwaveforms Dand E, However, the polarity
and proportional amplitude of the input signal atthe
point of saraple are still preserved; therelore, if a
sufficient number of incoherent samples are taken, the
average, peak and rms values of the reconstructed

pulse train will be statistically equivalentto the input,

4-11. In the 3406A this statistically equivalent pulse
train is amplifier and applied to the SAMPLE HOLD
QUTPUT for true rms or other types of measurements.
The same statistically equivalent pulse train is also
detected and applied to the meter circuit for 4 meter
indication. Withthis reconstructed pulse trainapplied
to the meter circuit, a samall amount of meter jitter
showsup. This iabecause the accuragy of reconstructing
the input sighal is proportional to number of samples
taken. If an infinile number of samples could be
taken, then the representation (reconstruction) of the
input would be identical to the tnput, This, however,
is impractical. Therefore, due to the finite sample
rate (between 10 and 20 thousand per second) of the
3406A, there will bhe small movements of the meter
needle (jitter) over a period of time,

4-12, WHY INCOHERENT SAMPLING,

4-13. The 3406A uses incoherent sampling to avoid
difference frequencies within the passband (0 to 10
Hz) of ita metering circuit. These difference fre-
guencies or "beat signals' could arige if the sampling
frequency is held constant. For example, if the sam-
pling irequency of the 3406A was held constant, say
10 kiiz, thousands of points (frequencies) within the
bandwidth of the 3408A would be harmonics of the
sampling frequency. If one of these harmonics be-

came the input signal to be measured all the samples
would have exactly the same amplitude and the 3406A
would see only one amplitude and one polarity (a beat
signal) making it impossible to reconstruct an equi-
valent signal, To avoid this number in the 34064, the
sampling frequency is varied hetween 10 kHz and 20

kHz to produce "incoherent” sampling of the input
aignal,

4-14. SAMPLING EFFICIENCY.

4-15. The sampling efficiency of the Model 3406A
Voltmeter is determined by the source impedance of
the signal being measured or the probe tip being used.
Figure 4-2, illustrating the Sampling Probe Assembly
Al, a1 source impedance Rs and a source voltage Vs,
iz uged to explain sampling efficiency,

a-1
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.
—— - .,

SAMPLING PROBE ASSEMBLY

SAMPLING
SWITCH

e TO
o ATTENDATOR

34064 -8 -0950

Figure 4-2, Sampling Probe Assembly

SAMPLING PROBE ASSEMBLY

hpMODEL
HO72A, 110734,
OR 110614

TQ
ATTENUATOR

J40BA-B = 1027

e

Figure 4-3, Function of Isolator Tip
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4-16. A switch within the sampling probe assembly
closes for a very short period of time during each
sample. When the awitch closes, Holding Capacitar,
Cp, will start to charge through the source resistance
Rg to a value proportional to the source voltage V.
A meagurement of how close the charge on the hold-
ing capacitor Cp comes to the actual input voltage is
referred to as "sampling efficiency”. Therefore,
sampling efficlency, in percent, can be defined by
following formula:

v
Sampling Efficiency = —— % 100

Vs

Where: Ve = Charge developed on
capacitor during the
time the switch is
closed.

Vg Actual input voltage

of the source.

4-17, Sincethe period of time that the sampling switch
remains closed is fixed (between 200 and 300 pico-
seconds),the source resistance Rg is the only factor
determining the sampling efficiency when only the bare
probe iz heing used. The higher the source resistance
the less the charge on the holding capacitor Cy and
consequently the lower the sampling efficiency. With
& amaller source resistance the time constantof Ry
and Ch is faster and the charge on Ch comes cloger

to the total source voltage Vg, and the sampling
efficiency gzoes up. Since the charge on Ch isdirectly
proportional to the meter deflection and SAMPLE HOLD
OUTPUT level, the absolute accuracy of the voltmeter
becomes & function of the sampling efficiency. This
effect of source resistance on the sampling efficiency
of the veltmeter is the reason that the bare probe can
only be used for relative measurements with constant
source rezistance.

4-18. To maintaina constant sampling efficiency and
eliminate the effect of varving source impedance
varions "isolator tipa" asuch as the 11072A Isolator
Tip, the 11073A Pen Type Isolator, the 110614 10:1
Divider or the 50 § Tee may be attached to thebare
probe. These isplators compengate the effect source
resistance by insertinga resistor By and capacitor Cy
before the sampling switch as illustrated in Figure 4-3.
For high source resistance (large TC for Rg - Ch) the
isolator putsa capacitor 'y inparallel to aid the charge
onholding capacitor € by dischargingwhenthe awitch
closes. For low source resistance (small TC for Rg-
Cn) the isolator has a series resistor Ri to increage
the time constant and prevent raising the percentage
of charges on holding capacitor Cp. Both €1 and Ry
within the isolalors are selectedat the factory to give
a constant sampling efficiency over a wide range of
source impedance. However, since the physical size
and value of Ry and €y varies between the 110724
Isolator Tip, the 11073A Pen Type Isolator andthe
110614 10:1 Divider, the actual sampling efficiency
depends on thetype of isolator used, For this reason
a2 means of compensating for the difference in sampling
efficiency between isolator tips is provided on the front
panel.

01811-1

Section IV

4-19. ¥ront panel calibrate procedure outlined in
Section INI adjusts the gain of the Signal Amplifier
{A2Q2 thru AZQ6) to compensate for the difference in
sampling efficiency between the types of isolator tips
used. This isthe reason the{ront panel CALIERATE
control must be adjusted sach time a diffierent probe
tip is selected. Also, since the sampling efficiency
of the bare probe is different than any one of the iso-
lators, it becomes necessary to "recalibrate' the
voltmeter with just the bare probe before inserting it
into the 50 O Tee.

4-20. GENERAL THEQRY OF OQPERATION.

4-21. Figure 4-4 iz z block diagram illustrating the

Model 3406A Broadband Sampling Voltmeter operation.

All blocks shown in Figure 4-4 except the Sampling
Probe Assembly and Range Control arelocated on two
etched cirenil boards {top and boltom assemblics) in-

gide the meodular cabinel of the instrument. Tha

S8ample Probe Assembly is physically located with-

in the probe. The Range Control consists of the front
panel RANGE pushbuttons and associated resistors.

4-22, Instead of continnously monitoringthe input, as
other RF voltmeters do, a seriesof samples are taken
by the Sampling Probe Assembly and reconstructed
into 8 statistical equivalent pulses train.

4-23. The input signal to be measurcd is applied
through the appropriate probe tip to a sampling switch
{see Figure 4-2) within the Sampling Probe Assembly
Al. The sampling switch closes to sample the input
for 200 to 300 picoseconds. The rate of closing and
opening the sampling switch is conlrolled by Sampler

Drive Pulses from the Pulse Gencrator p/n A3. The
Sampler Drive Pulse repitition rate varies belween
10 kHz and 20 kHz at a 10 Hz rate, thus producing the
incoherent sampling previously discussed.

4-24. A Triangle Wave Generator and a Voltape

Controlled Oscillator (all p/o A3) are used to vary the
pulze repetition rate of Sample Drive Pulse. A fixed

10 He triangle wave from the Trianple Wave Generalor
is applied to the Voltage Controlled Oscillalor. The

voltage level of the applied triangle wave determines
the output frequency of the VCO. The peak (antinode)
point of the triangle wave corresponds to a 10 kHz

sawtooth output and the nodes (0 volts) corresponds to
a 20 kHz sawtooth output. Therefore, the oulput of

the VCObecomes a sawtooth sweeping hetween 10 kHz

and 20 kHz at the rate of the applicd triangle (10 Hz).

This sweeping sawtooth is applied to the Pulse Gener-
ator where a Sampler Drive Pulsc is generated for
each sawtooth received. Since the sawlooth is swoeep-
ing between 10 kHz and 20 kHz at a 10 1z rate the oc-
curance of the Sampler Drive Pulse will also vary

between 10 kHz and 20 kHz at the same rate.

4-28. The Sampler Drive Pulse closes the sampling
switch, and the holding capacilor Ch (sec Figure 4-2)
charges to a voltage proportional to the inpul sigpal.
Whenthe sampling switeh reopens, afler cach sample,
the holding capacitor complotely discharges.  Each
charge on holding capacitor is applicd Lo the Atlenuator
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CLAMP DRIVE

SAMPLE HOLD DRIVE

PUL 5E
GENERATOR

VOLTAGE
CONTROL
OSCILLATOR
SAWTOOTH}

TRIANGLE

SAMPLER ¢

DRIVE ~._ sy

sﬁgﬂsz RECORDER
ouTAUT QUTRUT

WAVE
GENERATOR
SAMPLING

PROBE ATTENUATOR $

ASSEMBLY AMPL

SAMPLE
HOLD
CIRCGUIT

METER
DETECTOR O eEaR DANPING/
CIREUIT CIRCUIT

0
CIRCUIT

RANGE
CONTROL

LOW FREQ

FEEOBACK

3

RANGE
CONTROL

METER HOLD T40RA-G-0448 4

Figure 4-4. Block Diagram

illustrated in Figure 4-4. Thus the sampling probe
output becomes a train of pulses (one pulse per sample)
whose amplitudes are directly proportional to the
amplitude of the input signal at the instant the samples
are taken as illustrated in Figure 4-5 waveforms A
and B,

4-26. The amount of attenuation is controlled by the
front panel RANGE pushbuttons. After appropriate
attenuation, the pulses are amplified by the Signal
Amplifier (p/o A2). Since the input signal has been
translated into a lower frequency equivalent no high
frequency compensation circuits are required in the
Signal Amplifier. Three pulses from the Signal Amp-
lifier, representing three different samples taken, are
shown in Figure 4-5 waveform D. After passing
through the input cable and the Signal Amplifier the
gample pulses become about 5 s wide. Note, how-
ever, that the peak amplitudes of these pulses are
proportional to the amplitude of the input signalatthe
point of sample. After the Signal Amplifier the pulses
are applied to the Sample Hold Circuit.

4-27. Withinthe Sample Hold Circuit (p/o A2),
the peak amplitude of each pulse from the Signal Amp-
lifier is detected and held after a 2.5 pusec "clamping
interval” as illustrated in Figure 4-5 waveform E.
Note that the peak amplitude detected is held until the
next sample is initiated.

4-28, The clamping interval is the period of time
(2.5 us immediately following each sample) during
which the output of Sample Hold Circuit is clamped to
zero volts. The clamping of each sample to zero volts
establishes the dc reference level for the Signal Amp-
litier and the Sample Hold Output, aswell as eliminating

4-4

any transgients that may have been caused by the Pulse
Generator when the actual sample was taken.

4-29. The Clamp Drive signal from the Pulse Gen-
erator controls the starting and stopping of the clamp-
ing interval., The Clamp Drive signal is synchronized
with the Sampler Drive Pulse sent to the sampling
probe and occurs at the same time. Each ClampDrive
signal from the Pulse Generator, clamps the output of
the Sample Hold Circuit to zero volts for 2. 5 psec.
During this 2.5 psec the maximum amplitude of the
pulse from the sighal Amplifier is reached (detected)
and held as shown in Figure 4-5. The peak or max-
imum amplitude reached is proportional to the amp-
litude of the input signal at the point of sample.

4-30, The Sample Hold Drive signal, also from the
Pulses Generator, is the signal that enables the Sam-
ple Hold Circuit to detect the maximum amplitude of
each pulse while the output is clamped to zero volis.

The Sample Hold Drive signal is also synced with the
Sampler Drive Pulse and occurs at the same time.

4-31. The Sample Hold Drive signal breaks down two
zener diodes, A2CRI1 and A2CR2 shown in Figure 4-6,
each time a sample is taken. With the two diodes
conducting in reverse direction the respective pulse
from the Signal Amplifier charges capacitor A2C12
to the peak value of the pulse during the 2.5 us
clamping interval. The charge on capacitor A2C12
remains atthis peak value even after the Sample Hold
Drive and the Clamp Drive Signals areremoved. This
is the reason for the term "Sample-Hold". Each
sample pulse is actually held at its peak amplitude
until the next sample is taken, and then the Sample
Hold Output is again clamped back to zero volts.
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ONE SAMPLE

O VOLTS

PROPQRTIONAL
AMPLITUDES

O VOLTS

HOLD
CUTPUT

\

QUTPUT
SAMPLE

DA
E

34064 B- 1055

INTERVAL

T .CLAMPING

Sample Hold Output

Figure 4-5.
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SAMPLE

G

PULSES FROM
SIGNAL AMELIFIER

34064~ 8- 1060

NS
AECRBA*

ABGRS,6

o 122 T

;LAECIE AB0D
éSED BY CLAMP

HOLDING CAPACITOR
CRIVE SIGNAL

Fipure 4-6. Sample Hold Circuit

4-32, The end result of the S8ample Hold Circult i a
gerieg of square wave like pulses with amplitudes
proportionalto the peak amplitudes of each pulse from
the S8ignal Amyplifier, as illustrated in Figure 4-5.
Note, that after a sufficient number of pulses (sampleg)
from Lhe Signal Amplifier, the S8ample Hold Qutput
becomes statistically eguivalent to the input signal,
This siatistically equivalent =zignal is applied to the
Delector Circuit and the SAMPLE HOILD QUTPUT jack
onthe rear panel. Refer to Section Mfor applications
using this statistically equivalent signal available at
the SAMPLE HOLD OUTPUT jack.

4-33. The Detector Circuit (p/o A2) detects the ab-
solute average value of all the pulsesfrom the Sample
Hold Circuit, The Detector Circuithas an input-out-
put linearity characteristic that eliminates the low
level non-lingar repion of common rectifying type
detectors. The de output of the Detector Circuil is
applied to the Non-Linear Meter Cireuit (p/o AZ).

4-34, Becauge the signal-to-noise ratio is small on
the lower ranges, the noise caused by the sampling
probe staris aflecting the apparent gain of the detector
as shown in Figure 4-7. The gain of the detector is
low for small signal-to-noise ratios and approaches
unity gain with larger signal-to-noise ratios. To
compensate for this non-linear gain caused by the
sipnal-to-noise ratio, a Non-Linear Meter Circuit is
ingertedbetweenthe detector and the final Meter Amp-
lificr, The gainof the Non-Linear Meter Cirecuit is the
inversge of the detector gain as shown in Figure 4-7,
Therefove, the regulling gain of both circuits is unity
and the effeets of small signal-to-noize ratios are
eliminated.

4-48

GAIN OF NON«LINEAR

/?/‘ METER CIRCUIT

=
= e UNITY  GAIN-— —
o

RESULTANT GAIN

\\N GAIN OF DETECTOR CIRCUIT

SIGNAL TO NOISE RATIO—-Q0

AROAL-H-DATIS

Figure 4-7. Resultant Gain

4-35, The gain of the Non-Linear Meter Circuit is
controlled by negative feedbvack around a differential
amplifier as shown in Functional Block Diagram,
Figure 7-1. The amountof feedback is confrolled by
the front panel RANGE pushbuttons and internal
"tracking” adjustments.

4-36. The output of the Non-Linear Meter Circuit is
applied to the Damping/Hold Circuit., The Damping/
Hold Circuit (p/o A3) impresses heavy damping onthe
meter movement for small changes appearing in the
input voltage being measured. For large changed in
input voltage, the Damping/Hold Cireuit results infast

01811-1
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meter movements, This type of damping is used to

reduce meter jitter (small meter movemants) caused
by the finite sampling rate of the voltmeter as des-

eribed in Paragraph 4-11. The Damping/Hold Cireuit
alsg performs the meter hold operation when the push-
button on the casze of the probe is depressed.

4-37. The output of the Damping/Hold Circuit is
applied to the meter, M1, for meter indication in rms,
and the RECORDER QUTPUT jack on the rear panel.

The RECORDER QUTPUT is used for monitoring the

input signal on a de recorder or digital voltmeter.

4-88, The Stabilizing (Stab. )Amplifier (p/o A2) and

Low Pass Filter connected in the feedback path from
the Sample Hold Circuit passes only low frequencies
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around 10 Hz and any dc drift, The Stabilizing Ampli-
fier amplifies any de drift and any 10 Hz component
caused by the sampling irequency sweeping between
10 kHz and 20 kHz at a 10 Hz rate. The output of the
Stabilizing Amplifier is applied tothe Sampling Probe
Assembly to stabilize the Jignal Amplifier and elim-
inate any defrom getting into the Sample Hold Circuil.

NOTE

A Functional Block Diagram of
the 3406A Voltmeter is shown in
Figure 7-1. Pertinent notes and
waveforms are given on this
Functional Block Diagram to aid
in understanding the theory of
operation.
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SECTION V
MAINTENANCE

5-1. INTRCDUCTION.

5-2. Thig gection contains instructions and informa-
tion necessary for the maintenance of the -hp-
Model 34064 Broadband Sampling Voltmeter. Included
are In-Cabinet Performance Checks, Adjustment and
Calibration Procedures, Servicing Tips, and Trouble-
shooting Procedures.

5-3. TEST EQUIPMENT REQUIRED.

5-4. The test equipment required to perform the
operations sutlined in this gection is listed in Table 5-1.
This table includes the type of instrument required,
critical specifications, use and recommended model,
if the model recommended is not avallable, equip-
ment which meets or exceeds the required character-
istics listed may be substituted.

5-5. IN-CABINET PERFORMANCE CHECKS.

5-6. The performance checks presented inthis section
arc front panel procedures designed to compare the
Model 34064 voltmeter with its published specifica-
tions (Table 1-1). These tests may be incorporated
in perindic maintenance, posgt repair, and incoming
quality control inspectior. The In-Cabinet Perform-
ance Checks should be conducted before any attempt
is made to adjust or calibrate the instrument intern-
ally. During the In-Cabinet Performance Checks,
connect the Model 3406A Voltmeter to the ac source
through a variable power-line transformer so that
ling voltage may be varied +10% from 115 or 230 vac
to assure that the instrument cperates correctly at
various ac line voltages.

NOTE

Before starting the In-Cabinet Per-
formance Checks allow a 30-minute
warmup and stabilization period.

ZERO and CALIBRATE the 3408A
with the bare probe inserted into 1
VOLT receptacle on the front panel
as outlined in Paragraph 3-8 and 3-9.
To assure elimination of RF inter-
ference and proper operating temper-
ature both the side and top covers
must be on during all In-Cabinet
Performance Checks.

5-7. I the Model 3408A does not meet the specifi-
cation test limits given in the following procedures,
perform the Adjustment and Calibration Procedures
outlined in Paragraph 5-16.

5-8. ACCURACY AND RANGE-TO-RANGE
TRACKING (UF TO 10 MHZ).

Section V

DO NOT ALLOW DC STANDARD OR
OSCILLATOR OUTPUT TO EXCEED
RATED INPUT OF THERMAL CON-
VERTER. ANY OVERLOAD MAY

DESTROY THERMAL CONVERTER.

The accuracy and range-to-range tracking
test setup is fllustrated in Figure 5-1.

The following equipment is required for the
check:

Oscillator, (-hp- Model 652A)

DC Standard, («hp- Model 741A)

AC Voltmeter, (-hp- Model 400E/EL)
DC Null Voltmeter, (-hp- Model 4194)
Thermal Converter, {-hp- Model 11050A)
Bucking Supply, (see Table 5-1)

Connect the Model 3406A as illustrated in
Figure 5-1, and depress 1 volt RANGE
pushbutton.

NOTE

The ambient temperature of the 50 ohm
tee should be approximalely equal tothat
of bare probe.

Connect dual banana plug to de standard out-
put, and adjust de standard output for 1. 000
volts.

Adjust bucking supply for null indication on
null voltmeter.

Move dual banana plug connection to gscil-
lator output, and sect oscillator output fre-
quency to 20 kH=z,

Adjust oscillator output amplitude for null
indication on null voltmeter.

Obzerve Model 3406A meter indication bo-
tween 0.95 and 1.05 volts. This verifics
3408A accuracy of +5% at 25 kHz.

The ac voltmeter connected to SAMPLE
HOLD QUTPUT should read hetween 0. 301
and 0. 331 volts. This verifies SAMPLE
BOLD OUTPUT accuracy to be the same ag
the full scale accuracy of the instrument.

Repeat steps a through f for ogcillator out-
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Table 5-1.

Test Bquipment Required

Model 3406A

INSTRUMENT
TYPE

REQUIRED
CHARACTERISTICE

USE

RECOMMENDED
MODEL

Oseillator

VHF Oscillator

UHF Oscillator

AC Voltmeter

BC Null
Voltmeter

DC Volimeter

DPC Standard

Power Meter

Thermal
Converter

Micro-
potentiometer

Bucking
Supply

Slide Screw
Tuner

Slotted Line

Standing Wave
Indicator

Qscilloscope

Low=-Pazs
Filter

Attenuator

3406A
Accessory Kit

Resistor

Varlable Line
Transformer

Freguency Range: 10 KHz to 10 MH=z

Output Frequency; 10 MHz to 400 MHz
Output Level: { dBm into 508 load

COutput Freguency: 500 MH=z to 1 GHz

Frequency Range; 1 EHz to 100 KH=z
Voltage Range: -25mVto 1V
Aceuracy: 1%

Voltage Range: +10 mV

Accuracy: 2%

Voltage Range: 0 to 20 volis
Accuracy: +1%

Output Voltage: 1 V at 200 mA
Aceuracy: 0.1%

Frequency Range: 500 MHz to 1 GHz
Power Range: -10 dBm
Accuracy: 0.5%

Frequency Range; 10 KHz to 10 MH=z

Frequency Range: 10 MH=z to 500 MHz
Cutput Voltage: 0.3 Vrms
Accuracy: NBS calibrated

BT1: 1,34 V battery, mercury
R1: 500 variable +10%

R2: 1000 variable +10% 20-turn
R3: 65000 +1%

Frequency Range; 500 MHz to 1 GHz
Impedance: 508

Fregquency Range: 500 MHz to 1 GHz
Rezidual SWR: less than 1.04

Frequency: 1000 Hz +2%
Range: 70 dB

Fregquency Range: 50 MHz
Vertical Sensitivity: 005 V/em

Cutoff Frequency; -1200 MHz

Attenuation: 10 dB
Freguency Range: 500 MHz to 1 GH=z
Cutput Impedance: 500

44,9% +1% 1/2 W

Voltage Range: 103to 127V, 207to 253V
Fower Capability; 17 watts

Performance Checks
Calibration

Performpance Cheecks

Porformance Checks

Performance Checks
Calibration
Troubleshooting

Performance Checks
Calibration

Calibration
Troubleshooting

Performance Checks
Calibration

Performance Checks

Performance Checks

Performance Checka

Performance Checks
Calibration

Performance Checks

Performance Checks

Performance Checks

Calibration
Troubleshooting

Performance Checks

Performance Checks

Performance Checks
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~-hp- Model 608C
VHF Signal Generator

-hp- Model 612A
UHF Signal Generator

~hp~ Modal 400E
AC Voltmeter

~hp- Model 419A
DC Null Volimeter

-hp- Model 4144
Auto Voltmeter

~hp- Model T41A
AC-DC Differential
Voltmeter DC Standard

431B/478A Power Meter/
Thermistor Mount and
8402A Calibrator

-hp- Model 11050A

Ballantine Model 440
Micropotentiometer

Mallory RM-42R

-hp~ Part No, 2100-0002
~hp~ Part Weo. 2100-0973
~hp- Part No. 0811-0392

-hp- Model 872A Coaxial
Slide Serew Tuner

-hp- Model 805C
Blotted Lina

-hp~ Model 415D
Standing Wave Indicator

-hp- Model 140A/1402A
Oscilloacope

-hp- Model 360B
Low-Pass Filter

Weinschel Engineering
Model 50-10

~hp= Mode] 11064A

~hp~ Part No.0698-4936
Superior Type VC1IM
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Figure 5-1. Accuracy and Range-to-Range Tracking Test Setup

put frequencies of 100 kHz, 1 MHz, and 10
MHz, and observe Moedel 3406A meter indi-
cation between 0. 27 and 1,03 volts at each
frequency. This verifies 3406A accuracy of
+3% at above frequencies.

With oscillator frequency at 10 MHz, adjust
the REF SET control on oscillator for a
reference indication on oscillator meter; do
not adjust the amplitude control to set the
reference.

Disconnect the thermal converter, and
terminate the 11063A tee with a 50 chm load
(Part of Accessory Kit).

Using oscillator attenuator, increase output

by 10 dB (+20 dB). -

Model 3406A should indicate between 3.07
and 3. 25 volts on 3 volt range.

Using oscillator attenuator, decrease output
in 10 dB steps, and select 3406A RANGE for
full seale and third scale indications; the
3406A indication should be within +3% of full
scale at full scale and third scale. (.316on
0 to 1scale,

NOTE

If the Model 3406A does not track proper-
ly, for example, within specifications at

5-9,

full scale but reads high or low at third
scale perform the tracking adjustment
outlined in Paragraph 5-36.

Continue the Range-to-Range tracking check
(steps 1, m and n) at 1 MHz, 100 kHz and 25
kHz. Adjust the oscillator amplitude to the
reference setup in step j each time the fre-
quency is changed. (3406A accuracy is 5%
at 25 kHz).

10 MHz TO 500 MHz FREQUENCY RESPONSE
CHE CK.

--=~8710. Th& 10 MHz to 500 MHz frequency response

test getup is illustrated in Figure 5-2. The following
equipment is required for this check:

VHF Signal Generator, {-hp- Model 608C)
UHF Signal Generator, (-hp- Model 6124)
Micropotentiometer, (Ballantine Model 440)
DC Null Voltmeter, {-hp- Model 419A)
Bucking Supply, (see Table 5-1)

a. Connect Model 3408A as illustrated
Figure 5-2.

NOTE

The micropotentiometer must have the
proper radial resistance and current
rating to deliver 0.3 volts at its output.
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Figure 5-2. 10 MHz to 500 MHz Fregquency Response Test Setup

Connect micropotentiometer to VHF oscil-
lator. Set oscillator output fregquency to

10 MHz and adjust output voltage level for a
reading of 0. 3 volts on 3406A . 3 volt RANGE.

Adjust bucking supply for a mull indication on
null voitmeter.

NOTE

The micropotentiometer and its de out-
put monitoring circuit is now referenced
tothe absolute voltage measurement made
in Paragraph 5-8.

Set VHF oscillator output frequency to 50
MHz and 100 MHz each time readjusting only
the oscillator output level to maintain null
indication on null voltmeter,

Cbserve Model 3406A meter indication be-
tween 0,291 and 0. 309 volts at both 50 MHz
and 100 MHz. This verifies 3406A accuracy
of +3% at 50 MHz and 100 MHz.

Set VHF oscillator output frequency to 200
MHz, 300 MHz, and 400 MHz and readjust
oscillator output level to maintain null in-

dication on null voltmeter. The 3406A
should indicate between 0.285 and 0.315
volts, This verifies 3406A accuracy of +5%.

Replace VHF oscillator with UHF oscillator.
Set UHF oscillator frequency to 500 MHz and
adjust output level for null indication on null
voltmeter.

Observe Model 3406A meter indication be-
tween0.285 and 0. 315 volts. This verifies
3406A accuracy of 5% at 500 MHz.

NOTE

If the Model 3406A did not meet any of
the above specification limits perform
the adjustment and calibration outlined
in Paragraph 5-16,

5-11. 500 MHz TO 1 GHz FREQUENCY RESPONSE
CHECE.

5-12. The 500 MHz to 1 GHz frequency response test
setup is illustrated in Figure §-3. The following
equipment is required for this check:

Coaxial Slide Screw Tuner, {-hp- Model 872)
Low Pass Filter, (-hp~ Model 360B)

01811-1




Model 3406A

Power Meter, {(-hp~- Model 431B/4784)

50Q Terminations, (-hp- Model 908A)

UHF Oscillator, {~-hp- Model 612A)

10 dB Attenuator, (Weinsechel Model 50-10)
Slotted Line, (-hp- Model 805C)

Standing Wave Indicator, (-hp- Model 415D)

NOTE

In this check, the power meter must be
used in conjunction with a power meter
calibrator (~hp- Model 8402A) and
differential voltmeter (-hp- Model 741A)
to have the required accuracy. Referto
the Operating and Service Manual of the
power meter calibrator for proper setup
and use of the d¢ substitution procedure
to obtain 0, 5% accuracy for the power
meter.

Connect Model 3406A as illustrated 1in
Figure 5-3.

NOTE

A slotted line {-hp- Model 805C) and a
standing wave indicator (-hp- Model
415D} must be used to adjust the slide
screw tuner in both channels of thetest
setup for a minimum standing-wave
ratio. Refer to the slide screw tuner
Operating Note for proper setup. Also,
the approximate insertion loss of the
slide screw tuner should be taken into
account.

Section V

Connect UHF oscillator to Model 3406A chan-
nel, and set output frequency to 500 MHz.

Adjust slide screw tuner for minimum stand-
ing-wave ratio, and record the seitingof the
slide screw tuner.

Connect UHF oscillator to power meter chan-
nel, andadjust slide screw tuner for minimum
standing-wave ratio,

Adjust output of UHF oscillator for a -10 dB
indication on power meter. Monitor the -10
dB indication for a few minutes to assurethat
the UHF oscillator has stabilized.

Reconnect the UHF oscillator to 3406A channel
as illustrated in Figure 5-3, andreadjustthe
slide screw tuner to setting recorded in
step c.

Observe Model 3406A indication of -10 dB
5% full scale (0. 65 to 0. 75 on 0 to 1 scale).

Repeat steps b thru g for UHF oscillator fre-
quencies of 600 MHz and 700 MHz.

Repeat steps b thru g for UHF oscillator
frequencies of 800 MHz, 900 MHz, and 1
GHz. 3406A should indicate -10 dB +8%full
scale (0. 62 to 0.78 on 0 to 1 scale).

NOTE

If the Model 34064 did not meet any of
the above specification limits perform
the adjustment and calibration outlined
in Paragraph 5-16.

UHF

]
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Figure 5-3. 500 MHz to 1 GHz
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5-13. INPUT IMPEDANCE CHECK.

a. A test oscillator (-hp- Model 652A)and 44. 2K
ohm resistor (hp- Part No. 0698-4936) are
required for this check.

Wwith 11072A Isolator attached to procbe,
connect the Model 3406A to 508 output on
oscillator through the resistor asillustrated
in Figure 5-4.

Depress Model 3406A 1 volt RANGE push-
button. Set oscillator to 10 kHz, and adjust
output for full scale deflection on 3406A
meter.

Increase frequency of oscillator until Model
3406A indicates . 707 volts., Oscillator fre-
guency should be above 200 kHz.

NOTE

Oscillator frequency of 200 kHz indicates
total input capacitance of 10 pF. Oscil-
lator freguency of 250 kHz indicates total
input capacitance of 8 pF.

This verifies input resistance of 100K ohms
with total shunt capacitance of < 10 pF with
the Isolator Tip attached to probe. Section
IIT shows typical input impedance with the
Isolator Tip for frequencies above 1 MHz.
For relative measurements with the same
source resistance the bare probe may be
used to achieve higher input impedance.

5-14. METER RESPONSE TIME CHECK.

a. Depress 3406A 1 volt RANGE pushbutton and
ingsert probe into 1 VOLT receptacle,

Depress 3406A CAL pushbutton and adjust
CALIBRATE control for 1 volt indication on
meter.

Depress 3 volt RANGE pushbutton and allow
few seconds for meter to stabilize.

Model 3406A

Depress 1 volt RANGE pushbutton and verify
meter indicates 1 volt +3% (between 0. 97and
1. 03) within 3 seconds.

If the 3406A did not respond within 3 sec
perform the meter response adjustment out-
lined in Paragraph 5-26.

NOTE

In the above procedures a meter jitter
of 1% of reading may be observed,
This jitter (small movements of the
meter needle over a period of time) is
within the specification of the Model
3406A and is caused by the sampling
technique used within the 3406A. Refer
to Section IV for additional information.

PUSH-TO-HOLD CHECK.

Repeat steps a and b given in Paragraph5-14.

Push the meter-hold pushbutton and then re-
move the probe from the 1 VOLT receptacle.

Meter should retain 1 volt indication for at
least 15 seconds.

5-16. ADJUSTMENT AND CALIBRATION
PROCEDURES.

The following paragraphs contain a complete adjust-
ment and calibration procedure for the Model 3406A.
This procedure should be conducted only after it has
been established that the Model 3406A does not meet
its published specifications. Indiscriminate adjust-
ment of internal conirols fo refine readings may
actually cause more difficulty. Two external adjust-
ments, ZERO and CALIBRATE are outlined in
Paragraphs 3-8 and 3-9 and should he performed
prior to making any measurements or when changing
the probe tip,

5-17. PREPARATION FOR CALIBRATION
{COVER REMOVAL).

5-18. The 3406A is housed in a box within a box
construction to eliminate RF interference. Perform

TEST OSCILLATOR
hpes24

14064- B - G50

BROADBAND
SAMPLING VOLTMETER
hp3406A

ONo0000000
® @

hp 110724

f ISOLATOR

Figure bH-4.

Input Tmpedance Test

01811-1




Model 3408A

the steps qutlined in Figure 5-5 to prepare the instru-
ment for adjustment and calibration.

NOTE

All adjustmenta are available through
the top ghield or side gussets as illus-
traled in Figure 5-6. The circled
numbers indicate the aliznment sequence
GS—-— . Figure 5-6 also gives the
reference designator for each adjust-
nient.

Perform steps(3)thru(8)in Figure 5-5 only if it is

necessary to make the components or test points on
the top or bottom assemblies acoessible,

5-19. MECHANICAL METER ZEROQ.

a. Turn the instrument on and let it warm up
for at least 20 minutes. Turnthe ingtrument
off after warmup and allow at least one minute
for all capacitors to discharge.

Rotate the mechanical zero adjustment serew
{Figure 3-1) clockwize until the meter point-
er is to the left of zero and beging moving
upscale toward zero; stop when the meter
pointer is right on zero. If the pointer over-
shoots, continue turning clockwise and repeat
the procedure in this step.

After aligning the meter pointer on zero,
rotate the zero adjustment screw slightly
counterclockwise to free the adjustment

screw from the meter suspension. H the
meter poinfer tnoves during this step, re-
peal stepa b and ¢,

5-20. POWER SUPPLY ADJUSTMENT. (1)

5-21. A dc Voltmeter (-hp- Model 741A or 414A} is
required for this adjustment.

4. Remove top shield; connect wvoltmeter he-
tween +15 V and ground test points on Top
Agsembly A2, (Bee Figure 7-5 for Test
Point location),

Adjust (1) -15 V ADJ (ASR67) for +15 volt
(% . 2 volts) indication on de voltmeter.

Caonnect voltmeter betweaen - 15 V and ground
test points on Top Assembly A2,

DC voltmeter should indicate between =14, 6
and =15, 4 volts.

NOTE

If the power supply is not within the
test limits given above perform the
regulation and ripple checks qutlined
in Paragraph 5-57 and 5-54.

01811-1

§-22.

5-23.

HSection V

PROBE BALANCE ADJUSTMENT. (2) , (3)

o (D

A high frequency oscilloscope (-hp- Model

140A/14024 is required for this adjustment.

a.

Connect 34064 to oscilloscope using probe-
to-BNC Adapter (-hp- Model 10218A), part
of 11064A Accessory Probe Kil,

Set gscilloscope to most sensitive vertical
gain and sweep to.l ms/cm.

Depress Model 3406A 3 volt RANGE Push-
button and adjust SAMPLE HOLD BIAS
{AZR19) for null on oscilloscope (minimum
amplitude of pulzes).

Depress., 001 volt RANGE pushbutton and
adjust BRIDGE BAL (A3R72) for mini-
mum noise on oscilloscope.

NOTE

Interaction gxists between adjustments
and ; therefore repeat steps

¢ and d for optimum noise on hoth ranges.

The probe output noise must be less than

30 mV peak-to-peak.

Insert 3406A probe in 1 VOLT receptacle on
front panel; release CAL pushbutton; sel
3406A to . 3 volt RANGE.

Conmect oscilloscope to SAMPLE HOLD OCT-
PUT on 3406A rear panel: set oscilloscope
vertical sensitivity to 0.2 V/em and sweep
to 1 ma/em.

Adjust (3) SAMPLE HOLD ZERO (A2R39)
for minimum amplitude pulses on oscillo-
scope.

§5-24. METER AMPLIFIER ZERQ ADJUSTMENT. @

.25, No external test equipment is required for the
meter amplifier zero adjustmaent.

a.

C.

d.

Remove top shield; the front, center screw
on Top Assembly and lift the hinged chassis
up.

Short TP2 tothe ground test point located on
the Bottom Assembly A3. (See Pape 7-12
for test point location).

Adjust (4) METER ZERO (A3R16) for a
zero reading on J406A meter,

Remove short; replace center serew and shield,

5-26. METER AMPLIFIER RESPONSE

ADJUSTMENT (5) .

5-27. No external test equipment ig regquired for
the meter amplifier response adjustment.
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A408A -0-0820

Remove top eover,

Remove both right and left side covers.
NOTE

The instrument is now ready for
calibration and adjustment.

Remove the "top shield” to make the + and -
15viestpoints and Top Assembly accessible,

Remove the four screws from both the right
and left side gussets.

Remove the front-center screw on Top
Agsermbly.

NOTE

The "hinged chassis' may now bhe
lifted up to make the Bottom As-
sembly accessible.

Figure 5-5. Preparation for Calibration or Repair
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Figure 5-6. Adjust Point Location

Insert 3408A probe in 1 VOLT receptacle;
depress CAL and 1 volt RANGE pushbuttons.

Adjust front panel ZERO control for 3406A
meter deflection of 0.8 (reference point).

Release CAL pushbutton; allow 1 minute for
the 3406A to stabilize.

NOTE

Meter response is properly adjusted
when the meter needle moves rapidly
to a point just below the reference
point and then moves directly to the
reference point in a few small and fast
incremental steps. Misadjustment is
indicated by overshoot or undershoot
and many incremental steps.

Depress CAL pushbutton; note response of
meter., If misadjustment of the response is
indicated, proceed with the following steps.

Release CAL pushbutton; allow 1 minute for
the 3406A to stabilize.

Rotate (5) METER RESP (A3RS) a small
amount in a CW direction.

Depress CAL pushbutton; note response of
meter. If response improved from step d,
repeat steps e and f. If response is worse
than the response in step d, repeat steps e
and f, rotating METER RESP in a CCW
direction,

5-28, FREQUENCY RESPONSE ADJUSTMENT. (6)

5-29. The test setup illustrated in Figure 5-3 is re-
quired for the frequency response adjustment. The
following eguipment is required for this adjustment:

Coaxial Slide Screw Tuner, {-hp- Model 872A)
Low Pags Filter, (~hp- Model 360B).

Power Meter, (-hp- Model 431B/4784)

508 Terminations, (~hp- Model 908A)

UHF Oscillator, (-hp- Model 6124)

10 dB Attenuator, (Weinschel Model 50-10)
Slotted Line, (-hp- Model 805C)

Standing Wave Indicator, {(-hp- Model 415D)

NOTE

In this procedure, the power meter
must be used in conjunction with a
power meter calibrator (-hp- Model
8402A) and a differential voltmeter
{-hp- Model 741A) to have the required
accuracy. Refer to the Operating and
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Service Manual of the power meter
calibrator for proper setup and use of
the dc substitution procedure to obtain
0. 5% accuracy for the power meter.

Connect test setup illustrated in Figure 5-3.

NOTE

A slotted line (-hp- Model 805C) and a
standing wave indicator (~hp- Model
415B) must be used to adjust the slide
screw tuner in both channels of the
test setup for a minimum gtanding ratio,
Refer to the slide screw tuner Operating
Note for proper setup. Also, the
approximate insertion loss of the slide
screw tuner should be taken into account.

Connect UHF oscillator to Model 3406A
channel, and set output frequency to 1 GHz.

Adjust slide screw tuner for minirmum stand-
ing-wave ratio, and record the setting of the
slide screw tuner.

Connect UHF oscillator to power meter chan-
nel, and adjust slide serew tuner for mini-
mum standing-wave ratio.

Adjust output of UHF oscillator for a -10 dB
indication on power meter, Monitor the =10
dB indication for a few minutes 1o assure
that the UHF oscillator has stabilizged,

Reconnect the UHF oscillator to 3406A chan-
nel; and readjust the slide serew tuner to
setting recorded in step ¢.

Set 34068A to . 3 volt RANGE, and note indi-
cation on meter.

Repeat stepa b thru { for THF oseillator fre-
guency of 500 MHz.

Adjust @2 BRIDGE BIAS (A3R70) for same
reading obtained in step g plus 0. 5%.

NQOTE

Setting BRIDGE BIAS 0. 5% high at 500
MHz ensures a more ideal responge
over the entire 3406A {requency range.

Repeal steps b thru f for UHF oscillator fre-
quency of 1 GHz.

If 3406A reading is not within 1% of reading
noted in step g, repeat steps e and f.

SIGNAL AMPLIFIER GAIN ADJUSTMENT.
(FRONT PANEL).

NOTE

This adjustment sets the Signal Amp-
lifier gain, and verifies proper operation

Model 3406A

of the Sampling Probe Assembly Al,
Pulse Generator p/o A3, Signal Amp-
lifier p/o A2, and Sample Hold Circuit
p/o A2. The SAMPLE HOLD QUTPUT
iz used because of its location in the
circuit.

5-31. The test setup illustrated in Figure 5-1 is
used for the signal amplifier gain adjustment. The
following test equipment ia required:

DC Standard, (-hp- Model 741A)

Qsacillator, (-hp- Model 652A)

1 Volt Thermal Converter, (-hp- Model 11050A)
Null Voltmeter, (~hp- Model 4194)

Bucking Supply, (see Table 5-1)

AC vVoltmeter, (-hp- Model 400E)

Connecting Hardware shown in Figure 5-1,

a. Conatruect test setup illustrated in Figure 5-1.

DO NOT ALLOW D¢ STANDARD OR
OSCILLATOR OUTPUT TO EXCEED
RATED INPFUT OF THERMAL CON-
VERTER. ANY OVERLOAD MAY

DESTROY THERMAL CONVERTER.

Connect dual bananz plug to de standard
output; set de standard output to 1 volt;
adjust bucking supply for null (zere) indi-
cation on null voltmeter.

Move dual banhana plug to oscillator output;
set oscillator output frequency to 1 MHz out-
put amplitude for null indication on null volt-
meter.

Adjust CALIBRATE on 3406A front pane]
for a SAMPLE HOQLD OUTPUT of0. 316 volts
on ac voltmeter.

NOTE
This procedure establishes the 1 volt
reference used to set the calibrator (1
VOLT receptacle) output voltage in para-
graph 5-38.
5-32. BRIDGE BALANCE ADJUSTMENT. (7)
5-33. Because of interaction existing between adjust-
ment and , the BRIDGE BAL wasg setin

Paragraph 5-227 Noadditional adjustment isrequired.

5-34. METER SUPPRESSION ZERO
ADJUSTMENTS. @ - @

5-35. To properly ground the probe for this adjust-
ment, the 11063A Tee with 308 termination is uaed.

a. Center the front panel ZERO control, and
insert the 3408A probe into terminated 508
tee with no source connected,

01811-1
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and adjust 30 MV (A2R90) for zeroindi-

Depress 34 0. 03 volt RANGE pushhbutton
cation on 3406A meter.

adjust 10 MV {A2R87) for zero indica-

Depres@. 01 volt RANGE pushbutton and
tion on 3406A meter.

Depress 0. 003 volt RANGE pushbutton and
adjust 3 MV (A2R84) for zero indication on
34084 meter.

adjust 1 MV (A2R8§1) for zero indica-

Depress @OOI volt RANGE pushbutton and
tion on 3406A meter.

5-36. NON-LINEAR METER AMPLIFIER
ADJUSTMENT. (Tracking). (12) -

5-37. An oscillator {-hp- Model 651A or 652B) and
an ac voltmeter (-hp- Model 400E) are required for
this adjustment.

4. Using the front panel ZERO control, zerothe

Section V

10 dB: adjust . 316 FS (A2R94) for
3406A meter indication of 1 on 0 to 3 scale
{which is 0. 316 of FS on 0 to 1 scale).

Using oscillatO@ttenuator increase output

Using oscillator attenuator increase output
10 dB; adjust FULL SCALE (A2R92)
for 3406A meter indication of 1 on 0 to 1
scale.

Depress 3406A . 003 volt RANGE pushbutton.

dB; adjust .1 FS (A2R98) for 3406A

Using oscill@r attenuator reduce output 10
meter indicafion of 0.1 on 0 to 1 scale.

Using oscillator gttenuator increase ouiput
20 dB; adjust FS (A2R97) for 3406A
meter indication of 1 on 0 to 1 scale.

Depress 3406A . 01 volt RANGE pushbutton.
Using oscillator_gattenuator reduce output

10 dB; adjust .1 FS {A2R100) for 3406A
meter indication of 0.1 on 0 to 1 scale.

voltmeter on the . 001, .003, .01, .03 and. 1
volt RANGE with the bare probe inserted into

terminated 508 tee with no source. Using oscillatottenuator increase output

20 dB; adjust FS (A2R99) for 3406A

Connect test setup illustrated in Figure 5-T; meter indicationof 1 on 0 to 1 scale.

set oscillator output frequency to 1 MHz; and

output voltage for 100 MV indication on ac
voltmeter.

Using oscillator attenuator reduce output
60 dB; and depress 3406A . 001 volt RANGE

Depress 3406A . 03 volt RANGE pushbutton.

dB; adjust .1 FS (A2R102) for 3406A

Using oscillr attemuator reduce output 10

hbutto meter indicafion of 0.1 on 0 to 1 scale.
pushbutton.

20 dB; adjust FS (A2R101) for 3406A

Adjust (12) .1 FS (A2R95) for 3406A meter
meter reading of 1 on 0 to 1 scale.

Using oscillatottenuator increase output
indication of 0.1 on 0 to 1 scale.

BROADBAND
SAMPLING VOLTMETER
hp 34064

AC VOLTMETER
TEST OSCILLATOR hp 400E
hpe52A

C\@
= o —

00000Ddonn

8 f ¢

J

Ap 110634
50 OHM TEE

—
GEMERAL RADIO kGENERAL RADIQ
874 -QBJA 874 -W50B

"GR" 500 TERMINATION

LA
MALE "BNC

3406h -B - 0967 . ) ’ ! g2 ll-

Figure 5-7. Tracking Adjustment Setup




Section V

NOTE

Because of interaction between tracking
and suppression zerg adjustments, re-
peat meter suppression zero adjustment
(Paragraph 5-34) and steps a thru p of
this procedure until ne interaction is
noted hetween the two adjustments.

5-38. CALIBRATOR OUTPUT ADJUSTMENT. (1)

5-39. No external equipment i= required for the
calibrator output adjustment.

NOTE

The Signal Amplifier Gain Adjustment,
Pararraph 5-30, establishes the 1 volt
reference used to adjust the calibrator
output in the following procedure. Per-
form the procedure outlined in Para-
graph 5-30 prior to adjusting éﬁ
CALIBRATOR OUTPUT.

Inzert 3406A probe in 1 VOLT receptacle on
front panel; depress 1volt RANGE pushbutton;
depress CAL pushbutton.

Adjust
for 3406
scale.

CALIBRATOR OUTPUT (A3R2)
meter indicationof I on 0 to 1

5-40. SERVICING.

5.41. The Model 3406A is housed in a box within a
box construction 1o eliminate RFI (radic frequency
interference). Wilhinthe 3406A the side guasels, lhe
"hinged chassis" and all shields have been treated
with a chromate conversion coating. Chromate con-
version puts a highly conductive eoaling onthe alumm-
inum metal to prevent oxidation, and aid in shielding
apgainst RFL  Avoid scratching the treated surface
when warking with the Model 3408A.

5-42, GROUNDING.

5-43, Because of the high current pulses used within
the Model 3406A and RF], proper grounding is impor-
fant. Always nole the location of the "ground point™
hefore unsoldering any ground leads, and resolder
any ground leads to the same "ground polinl'.

n-44, ETCHED CIRCUIT BOARDS.

5-45, Excluding (he Sampling Probe Assembly, the
Model 3406A Vollmeler contains {wo large etched
circuit boards designated Top and Bottom Assemblies.
The two boards are mounted on the “hinged chassis',
illustrated in Table 7-1, with 11 serews -hp=- Part
No. 2390-0001. An -hp- part number is silk screen-
cd on both circuil hoards to identify them. 8ee the
component location diagrams in Section VII for loca-
tign of each component mount on the boards, and
Scetion VI for ¢compenent replacement information.

H«46, The ctched circuit boards are a plated-through
type, The clectrical connections between sides of the

B-12
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board are made with o layer of metal plated-through

the component lead holes. To prevent damage to the

circuit boards and components, observe the following
when soldering.

a. TUse a low-heat (25 to 50 watt) small-tip
soldering iron, and a small diameter rosin
core solder.

To remove a component, clip a heat sink
(long nose pliers, comercial heat gink
tweezers ete.) on the component lead as
close to the component ag pogaible,  Place
the soldering iron directly on the component
lead, and pull up on the lead. If a compon-
ent is pbviously damaged or faulty, clip the
leads close to the component and then re-
meve the leads 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 iron, and inserting a pointed, non-
metallic object such as a toothpick,

To mount & new component, shape the leads
and insert them in the holes. Clip a heat

gink on the component,heat with the solder-
ing iron, and add solder as necessary to
obtain a good electrical connection.

Clip excess leads off after soldering and
clean excess flux from the connection and
adjoining area, using type TF Freon (= hp=
Part No. 8300-0232),

5-47. To avoid surface contamination the etched
circnit hboards may be cleaned as cutlined below:

8. lean with a golution of "Finish Dishwashing
Detergent™ and warm water.

Rinse thoroughly with clean water and im-
mediately dry.

WHEN USING ANY ANTI-HUMIDITY
SPRAY, THE ETCHED CIRCUIT
BOARD PIN® AND/OR EXTERNAL
CONNE CTIONS MUST BE COVERED
WITH TAPE QR EQUIVALENT MA-
TERIAL. OTHERWISE, AN IN-
ADEQUATE ELECTRICAL CONNEC-
TION TO THE APPROPRIATE CON-
NECTOR WILL RESULT.

¢.  When completely dry and properly masked,
spray lightly with "General Electric Dry
Film 88" anti-humidity spray.

01811-1




Model 3406A

The teflon insulators in the gate cireuit of

the Field Effect Transistors, A2Q7and A2Q3
should be cleaned with fine wire brush and

sprayed lightly with "General Electric Dry

Film 88" anti-humidity spray.

G-48. SERVICING THE PROBE ASSEMBLY.

5-49, The Sampling Probe Assembly Al is not a
field repairable item. A complete assembly is avail-
able on exchange basis (-hp- Part No. 03406-62103)
through your local Hewlett-Packard Sales and Service
Office. Perform the step outlined in Paragraph 5-52
to verify proper operation of Sampling Probe Assembly
before ordering replacement probe.

5-50. YROUBLESHOOTING PROCEDURES.

5-51. The following troubleshooting procedures are
designed to assist in isolating 8 malfunetion{s) within
the Model 3406A Voltmeter. These procedures should
be undertaken only after it has been established that
the difficulty cannot be eliminated by the Adjustment
and Calibration Procedures outlined in Paragraph 5-16.
An investigation should also be made to ensure that
the trouble is not a result of conditions external to
the Model 3406A Voltmeter.

NOTE

In addition to the following paragraphs,
waveforms and DC voltage levels are
shown on the schematic diagrams in
Section VII. Use the Functional Block
Diagram, Figure 7-1, to isolate the
trouble to a particular block.

5-52. TROUBLESHOOTING THE PROBE ASSEMBLY.

5-53. The Sampling Probe is not a field repairable
item. A complete assembly is available on an ex-
change basis under -hp- Part No. 03406-62103.
Therefore, the first step in troubleshooting the Model
3406A is to determine if the Sampling Probe is
operating properly. To verify proper operation of
the probe perform the following steps:

a. Insert the probe into 1 VOLT receptacle and
depress CAL and 1 volt RANGE pushbuttons.

Remove two Phillips head serews attherear
of the bottom cover and remove the bhottom
COVer.

Remove 13 Phillips head serews from the
pbottom shield and remove it.

Remove the probe filter (FL2) shield (Refer
to Figure 7-2).

NOTE

The following identifies the function of
each signal entering or leaving the Sam-
ple Probe Assembly through the Probe
Filter Assembly (FL2). The color of
wires connected to the feedthrough

018111
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capacitors on the Probe Filter Assembly
are the same on the top as they are on
the bottom. (Refer to Figure 7-2),

Wire Color Funefion

White Pulse from
Pulse Generator

Orange Feedback lo FET
from Stabilizing Ampl

Blue Sampling probe
output

Green Meter hold

Red Bridge bias and
balance (pos)

Brown Bridge bias and
balance (neg) -

Yellow FET drain

WHEN TAKING MEASUREMENTS AT
THE FROEE FILTER DO NOT SHORT
OUT THE WHITE WIRE. IF THE
WHITE WIRE 18 SHORTED DAMAGE
TO THE FULSE GENERATOR WILL
RESULT.

Connect an ozcilloscope to the white wire
connection on FL2 (F10 pin 6),

On oscilloscope observe the pulse from
Pulse Generator as shown in Figure 5-BA.

NOTE

If no pulse is present check the wiring
from the top of the probe [ilter FL2 10
the Interconngcting Assembly, and
troubleshoot the Pulse Generalor
circuit shown in Figure 7-8.

Connect oscilloscope to the hluc w%re coh-
nection on FL2, J10 pin 8, (sampling probe
output).

Observe the "tear drop” waveform shown in
Pigure 5-8B.

NOTE

If the "tear drop' waveform 15 prescnt
the Sampling Probe i= operaling proper-
ly. If waveform & in Figure 3-8 (step
e) is present and waveform B {(step g)

is not present, replace the Sampling
Probe Assembly according to the
following procedures.
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White wire on FL2 Blue wire on FL2
Ac coupled Ae coupled
Vert = 5 V/em Vert =.1 V/em
Sweep = 1 paec/em Sweep = 2 paec/cm

NOTE

To stop the waveform from sweeping back
and forth short the collector of A3Q6 on the
Bottom Assembly to ground (see Figure 7-8
for location of A3Q6).

Figure 5-8. Troubleshooting the Probe

5-54. REPLACING THE PROBE ASSEMELY.

DO NOT PLUG OR UNPLUG THE FROBE
FROM J10 WITH THE 3406A TURNED ON.

Repeat steps b, ¢ and 4 in Paragraph 5-53.

Unplug the probe connector from ils 12 pin
connector J10. (See Figure 7-2).

Remove the cable clamp (MP17 Figure 6-2)
just above the probe connector.

Loosen the extra-long nut (MP8 Figure 6-2)
behind the front panel, and slide it off the
cable. The nut is noteched on the inside so
that the plug on Probe Connector can fit
through it.

Save the cable clamp and mut removed in
steps ¢ and d for installing the new probe
agaemhbly.

Install the new or exchange probe assembly
by reversing steps d thru a. When replacing
the hottom shield, it is important that all of
the screws are replaced. Any open holes

will degrade the RFT protection provided by
the shield.

NOTE
After replacing the Probe Assembly

a complete Adjustment and Calibration &
is required as outlined in Paragraph 5-16.

5-55. TROUBLESHOOTING THE POWER SUPPLY.

5-56, In addition to the DC voltage levels given on
the power supply schematic, power supply regulation
and ripple checks are given below.

5-57. POWER SUPPLY REGULATION CHECK.

a. A variable power-line transformar {Superior
Type VC1M) and de voltmeter {-hp- Model
4144Y are required for this check.

On the Top Aszembly (A2) connect dc volt-
meter between +15 volt test point and the
ground test point.

With the variable power-line transformer
vary the line voltage + and -10% and verify
that the d¢ voltmeter does not vary by more
than 0. 2 volts from the de voltage at normal
line.

5-58, POWER SUPPLY RIPPLE CHECK.
a. An oscilloscope (-hp- Model 140A/14024A)is

required for this test.

On the top Assembly (A2) conneet anoscillo- w
scopebetween +15 volt test point and the ground
test point.

At normal-line voltage the pulses observed
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on oscilloscope should be less than 150 mV
pealc-to-peak.

5-59. TROUBLESHOOTING USING SAMPLE HOLD
QUTPUT.

5-60. PBecause of the circuit location of SAMPLE
HOLD QUTPUT Jack, it may be used to divide the
instrutnent into two different sections and isoclate the
trouble to one of the two sections. Refer to Figure 8-1
for location of SAMPLE HOLD OUTPUT jack. The
gsection prior to SAMPLE HOLD OUTPUT includes the
Sample Hold Circuit, Signal Amplifier, Stabilizing
Amplifier, Sampling Probe and Pulse Generator Cir-
cuits, The section after the SAMPLE HOLD QUTPUT
includes the Detector Circuit, Non-linear Meter Cir-
cuit and the Meter Damping/Hold Circuit.

5-81. With a known one volt at 1 MHz into the 3406A
as outlined in Paragraphs 5-30 and 5-31 the SAMPLE
HOLD OUTPUT should be 0. 316 +3%.

NOTE

With & 1 volt sine wave input the SAMPLE
HOLD OUTPUT reading will read the same
on a trye rms voltmeter as it will on an
average responding voltmeter. However,
if a nonsinusoidal wave is measured the
true rms voltmeter reading will differ
from the average responding voltmeter.

Section V

5-62, TROUBLESHOOTING THE STABILIZING
AMPLIFIER LOOP.

5-83. To verify proper operation of the Stabilizing
Amplifier perform the following steps.

a. Insert the probe into 1 VOLT reccptacle
with the CAL pushbutton released (out).

b. Depress .3 volt RANGE pushbutton.

Connect oscillpscope to SAMPLE HOLD OUT-
PUT jack, and set vertical sensitivity to
0.2 V/em,

The SAMPLE HOLD QUTPUT observed on
oscilloscope should be a single trace free
of any excessive 10 Hz component.

Turning the SAMPLE HOLD BIAS @P baoth
clockwisge and counterclockwise, pulses
should appear but decline back to a single
trace,

NOTE

If the proper results are not received

in step e check the continuity of orange
wire between FProbe Filter FL2 and
Interconnecting Assembly before
troubleshooting the Stabilizing Amplifier.

THE SAMPLING FROBE IS NOT A FIELD
REPAIRAELE ITEM. NEVER DISASSEMELE
THE PROBE. MOVEMENT OF ANY COM-
PONENT AND/OR CONNE CTION WITHIN
THE PROBE CAN RESULT IN DAMAGE OR
REDUCED PERFORMANCE. REFER TO
PARAGRAPH 5-52 AND 5-54 FOR INFOR-
MATION REGARDING THE REPLACEMENT
OF THE SAMPLING PROBE ASSEMBLY.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alpha-

meric order of their reference designators and indi-
cates the description, -hp- part number of each part,
together with any applicable notes, and provides the
following:

a. Total guantity used in the instrument (TQ
column). Thetotal quantity of a partis given
the first time the part number appears.

Description of the part. (See list of abbrevia-
tions below.)

Typical manufacturer of the part in a five-
{See Appendix A for list of manu-

digit code.
facturers, )

d. Manufacturer's part number.
6-3. Figure 6-1 illustrates the attaching hardware

for Model 3406A; Figure 6-2 illustrates the -hp-
Modular Cabinet, and Figure 6-3 illustrates the re-

placeable mechanical part used in Model 3406A,
Miscellaneous and mechanical parts not listed in one
of the three figures are listed at the end of Table 6-1
under '"Miscellaneous”. Figure 6-4 identifies all the
Model 3406A accessories in both probe kits and gives
the model number or part number for each item.

6-4. ORDERING INFORMATION.
6-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office.
(See Appendix B for list of office locations.) Identify
parts by their Hewlett- Packard part numbers.
6-6. NON-LISTED PARTS.
6-7. To obtain a part that is not listed, include:
Instrument model number.
Instrument serial number.

Description of the part.

Function and location of the part.

DESIGNATORS

thermocouple
vacuum tube, neon

= assembly MP = mechanical part
= motor P = plug

Ag
Al
A

Au

C
cer
coef
com
comp
conn

dep
DPDT

DPST

elect
encap

F
FET
fxd

GaAs
GHz

H
Hg
Hz

= hattery

= capacitor

= diode

= delay line

= lamp

= misc electronic part

silver
aluminum
ampere (8}
gold

capacitor
ceramic
coefficient
common
composition
connection

Ko

u g unong

= deposited

= double-pole double-
throw

= double-pole single-
throw

= glectrolytic
= encapsulated

= farad (8}

= field effect transistor
= fixed

= gallium arsenide

= gigahertz = 109 hertz

= guard (ed)
= germanium
= ground (ed}

= henry {ies)

= mercury

= hertz (cycle (8) per
second)

01811-1

induetor
meter
microcireuit

= transistor

bulb, photocell, ete.

cable
socket
lampholder
= fuseholder
= network

Q
QCR
R resistor

RT thermistor
8 = gwitch
T = transformet

uouon

ABBREVIATIONS

inside diameter
impregnated
incandescent
insulation (ed)

kilohm (s) = 1(}"'3 ohms

= kilohertz = 10-'-3 hertz

B IS L [}

= inductor
= linear taper
= logarithmic taper

milli = 1072

milliampere {s} = 10~
amperes 6
megahertz = 10" hertz
megohm-(s) = 10*¢ ohms
metal film
manufacturer
mounting -3
millivoit (s) = 10
micro = 10~ -6
miecrovolf (s) = 10 ~ volts

3

volts

B TS | Y 1 B (A S

= Mylar

= nanoampere (3) = 10'9

amperes

nermally closed

neon

nermally apen

negative positive zero
{zero temperature co-
efficient)

0 om o u

® Dupont de Nemours

ns = nanosecond (8) = 107 sl

seconds SPDT
= not separately replace-
able SpPST

= glide

= single-pole double-
throw

= gingle-pole single-
throw

oh;n (sg d ipti Ta = tantalum
orte_z('i 5; esc:lp ion TC = temperature coefficient
outside diameter TiO, = titanium dioxide

peak

= printed circuit tog = toggle

tol = folerance
12 trim = {rimmer
TSTR = transistor

= volt (g}

= alternating current
working voltage

= variable

= direct current working
voitage

= pieofarad (8) = 10~
farads

= peak inverse voltage v

= part of vacw

= position (8}

= polystyrene var

= potentiometer vdew

= peak-to-peak

= parts per million

= precision (temperature w
coefficient, long term w/
stability, and/or tol- wiv = working inverse voltage
erance) w/o = without

wW = wirewound

resistor %

rhodium

root-mean-sguare

rotary

= watt (g)
= with

= optimum value selected
at factory, average
value shown (part may
be omitted)

= no standard type num-
her assigned (pelected
or special type)

nononu

selenium
section (3)
gilicon
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2A00A =B - 0840

dhpu
DESCRIPTION ‘| pART NO. — NOTE

2460-0028 The bottom cover is attached with two
9/16 88, with washer screws, Mach FH 55 6-32 x 5/16,

) ~hp- Part No. 2370-0016. The bottom
12(;%1(() —él(}))asPart o shield is attached @ith 13 serews the

Bcrew Mach 6-32 x

same type as No. ahove.

Screw Mach 88 2370-0020
6-32 x 3/18

Screw Mach 88 2460-0010
§-32 x 1/4

Screw Mach 88 2460-0010 THE TOP COVER SCREWS  MUST
6-32 x 1/4 with NOT EXCEED 1/4" IN LENGTH;
washer-lock -hp- OTHERWISE, INTERNAL CIRCUITS
Part No. 2190-0008 MAY BE SHORTED.

Figure 6-1. Attaching Hardware
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SCREW AS
FIG &-{ MP9

”“\W
0

[LLYPRERL T Ty for

MPS MP4

MPI&
{INSIDE}
—BOTTOM—

REFERENCE -hp-
DESIGNATOR DESCRIPTION QUANTITY PART NO.

MP1 Fuseholder

MP2 Bocket: TBTR (for Q1)

MP3 Bocket: TSTR (for Q2)

MP4 Bushing: adapter {for CALIBRATE adj)
MP5 Bushing: Panel

MF6 Shield: range switch

MP7 Can: line filter

MP8 Nut: boot, probe with washer-lock
=hp- Part No. 2190-0037

MP3 Knob: 3/4" diameter

MP10 Knoh: Pushbutton

MP11 Bushing; calibrator (1 volt)

MP12 Bracket: filter, probe

MP13 Insulator: TSTR (for Q2)

MP14 Insulator: TSTR (for Q1)

MPi5 Nut: sheetmetal V type 6-32
{tinnerment)

MP16 Bracket: line filter

MP17 Clamp: probe cable

MP18 Zhield: filter, probe

1400-0084
1200-0168
1200-0041
2950-0034
1410-0052
03406-00603
03406-05501
03406-22111

bt o U T e )

0370-0025
0370-0132
03406-41702
03406-01203
1200-0077
0340-0140
0510-0075

DO 34 R ek O e

=

03406-01202
1400-0014
03406-00604

it

Figure 6-2. Mechanical Parts
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_‘]]p-
DESCRIPTION QUANTITY PART NOQ.

03406-00201
50200705
5040-0701
5000-0703
5060-0703
5060-0718
5020-0701

03406-00202
241A-444
50400700
1490-0032
50000717
5060-0728

03406-04301

Panel: front

Meter trim: half module
Extender: meter case

Bide Cover: 6 x 11 8M

Frame assembly; 6 x 11 8M
Top cover azgembly: 7% 11 8M
Cabinet spacer: half module

Panel: rear

Foot agsembly: rear 7 x 11 3M

Hinge

Stand; tilt

Bottom cover; 7% 11 8M

Foot assembly: front 7 x 11 SM
Panel: Insert (ZERQ)

EREREEEEEEEEEE| &

O T - T T = S T L R X T R R

Figure 6-3. Modular Cabinet
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m 10844 Accessory Probe Kit

i (I

110724 Isoiator A 10:1 Divider
Furnished With Instrument

10218A BNC Adapter Nut ODriver
(8710-0084 )

Furnished With Instrument

= ; -l

50 Ohm Termingtion + 4+ 4 4
(0950 -0090) Probe Tips
(5020-0457)

Ground Leads
{(5060~-4991)

11063A 50 Obm Tee

T120-0837

24084 - C - 0883

[1O7IA Accessory Probe Kit

Pincer Jaw (5060-0417)

—

Nut Driver
( 8710-0084)
Furnished With Instrument

IHO73A Pen Type

(10614 10:1 Divider 110724 lsolator
Furnished With Instrument

. Probe Tips
10220A 7 (5020-0457)
Microdet Adapter
50 Obm Termination E f Banana Tip

{0950 -0090) {1251 ~0013)

pring Tip
/(5060 0420)

Pin Tip
" (5060-0418)

Hook Tip
- (5060-0419)

110634 50 Chm  Tee

FI120-083

24064-C-0B90
Ground Lecd For Ground Leads Ground Clip
Pen Type Isclator (5060 -499I) (10213 - 62I02)
(11073-62101)

Figure 6-4. Replacement Part No's and Model No's for Accessories
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Table 7-1. Replaceable Parts {(Cont'd)

Model 34064

REFERENCE
NDESIGNATOR

=hp-
FART NO.

DESCRIPTION

MFR. PART NO,

Al

A2CT
AZC2
A2C32
AZC4
AZCH

A2CG
AZCT
A2CH

A2CH
A2C10, AZcCli

A2CI12
A2C13
A2C14
AZC15
AZCi6

AZC1T
AZC18
A2C19
A2C20
A2C21

AZC22, A2C23
A2C24
AZCI5

A2C26
AZCET
ARC28
A2C29
A2C30

A2C31
A2C32

AZCRI, AZCR2

AZCR3

A2CR4, A2CRS

AZCRS thru
A2CRI12

A2CR13
AZCR14
AZCR15
AZCRIE thru
A2CR22

03406-66504

03406-66501

0180-0100
0180-0155
0150-0014
0180-0228
0150-0084

0140-0152
0130-0106
0180-0058

0150¢-0084
0150-0006

0140-0152
0140-0177
0140-0208
0160-0127
0180-0058

0180-0224
(180-0228
0160-0168
0150-0084
0180-0058

0180-0155
0180-0008

0180-0155
0180-0155
0180-0100
0160-0168

0160-0174
0160-2018

1902-0049
1901-0040

1801-0023
1801-0040

1901-0040

1901-0040

Assembly: Sampling Probe
NOTE
A complete Sampling Probe Assembly (Al)

is available on an exchange basis under -hp-

Fart No. 03406-62103. Refer to Section V

for procedures outlining the retnoval and in-

stallation of the Sampling Probe Assembly.

Assembly: Board, top includes
A2C1 thru A2C32 A2Q1 thru A2Q21
A2CR1 thru A2CR22 A2RI1 thru A2R118

fxd Ta 4.7 o F £10% 35 vdew

fxd s 2.2 uF £20% 20 vdew

fxd cer 0,005 pF 500 Vdc

fxd Ta elect 22 uF £10% 15 vdew
fxd cer 0.1 pF +80% -20% 50 vdew

<

fxd mica 1000 pF +5% 300 vdew
fxd Ta 60 uF +20% 6 vdcw
txd Al elect 50 pF +75% -10% 25 vdew

fxd cer 0.1 pF +80% -20% 50 vdew
fxd cer 0,05 pF +80% -20% 100 vdew

fxd mica 1000 pF 5% 300 vdew

fxd mica 400 pF 1% 300 vdew

fxd mica 680 pF £5% 300 vdew

fxd cor 1 uF +20% 25 vdew

fxd Al elect 50 pF +75% ~10% 25 vdew

fxd Al elect 10 uF +75% -10% 15 vdew
fxd Ta elect 22 uF £10% 15 vdew

fxd my 0.1 o F £10% 200 vdew

fxd cer 0.1 pF +80% -20% 50 vdew
fxd Al elect 50 u¥F +75% -10% 25 vdew

Mot assigned
C: fxd Ta 2.2 uF £20% 20 vdew
- fxd Al elect 50 pF +75% -10% 25 vdew

C: fxd Ta 2.2 pF £20% 20 vdew
Not aszlgned
. fxd Ta 2.2 pF +20% 20 vdew
s fxd Ta 4.7 oF =10% 35 vdew
: fxd my 0.1 uF £10% 200 vdew

: fxd cer 0,47 i F +80% -20% 25 vdow
: fxd mica 250 pF +5% 500 vdew

Diode: breakdown 6. 19 V 5% 400 mW
Diode: 5130 mA at+1V 30 piv i pF 2 ns
THode: 3i**

Diode: §i 30 mA at +1 V 30 piv 2 pF 2 ns

Not assigned
Diode: 5130 mA at +1V 30 pivZ pF 2 ng
Wot agsipgned
™ode: S5i 30 mA at +1 V 30 piv 2 pF 2 ns

03406-62101

03406-66501

150D4 754903582
150D225X0020A2
D1-4
150D226X9015B2
33C41

DM16F1027

150D806X0006 B2

30DB0BGO2BCCE-
DM

33C41

845-X5V-5032

DM16F102F

RDM15F401F3C

RDMI15FE8153C

5C13

30D506G0260CE-
DEM

30D106G015BA4

1500226X901582

192P10492

33041

30D508GO25CC2-
DEM

150D225X0020A2

NDE06G025CC2-
PEM

1650D225X0020A2

1500225X0020A2
1500475X903582
162P10492

5C11B7
RDM15F251758

obd
SGE050

1901-0033
835050

8GE050

BGH060
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Tahle 7-1, Replaceabls Parts (Cont'd)

REFERENCE -hp- TQ
DESIGNATOR PART NO.

A2 1854-0071 22 TETR: 81 NPN 2N3351 2N3351
AZQ2 1854-008%7 3 TSTR: Si NDN** abd
1 Ferrite Bead (for Q2)

DESCRIFPTION . MFR. PART NO.

AZG)3 thru 1854-0071 1 TSTR: 5i NPN 2N3381 2N3391
AZQE
AZQT 1855-0025 2 TSTR; 5i P-Channel FET 51 699
A2QH 1854-0071 TSTR: 3i NPN 2N3381 2N
A2Q3 1854-0094 TSTR: 8i NPN 2N3646 obd

A2Q10 thru 1854-0071 TSTR: Si NPN 2N3391 IN3391

AZQ12
A2Q18 1853-0016 TSTR: Si PNP IN3638 23638
A2Q14, ARR15 1854-0071 T&TR: 51 NPN 2N3391 3N3391
AQ16 1854-0087 TETR: 81 NPN 2N3417 2N3417
AZQ17, AQ18 1854-0071 TETR: S1 NPN 2N3391 N3

A2019, A2Q20 1853-0016 TSTR: Si PNP 2N3638 2N3638
AZQ21 1854-0071 TETR: 81 NPN 2N3391 2M3391

AZR1 0687-1031
AZR2 0687-2721
AZR3Z, AZR4 0687-1821
ARG 0687-8231
A2ES 0687-2241

fxd comp 108 £10%-1/2 W EB 1031
fxd comp 2. T 210% 1/2 W EB 2721
fxd comp 1. 8K +10% 1/8 W EB 1821
fxd comp 82K £10% 1/2 W Ef 8231
fxd comp 220K +10% 1/2 W EB 2241

A2RT 0687-1011
AXRB Q687-1041
AZRY 0687-2241
AZR10 0687-3331
AIRIL 0687-1851

fxd comp 10081 £10% 1/2 W EB 1011
fxd comp 100K +10% 1/2 W EB 1041
fxd comp 220K 210% 1/2 W EE 2241
fxd comp 33K 210% 1/2 W EB 3331
fxd comp 18K £10% 1/2 W EB 1831

AJR]2 (0648-3138
AZR13 0687-6821
AZR14 0687-3331
AZR15 0687-1821
AIR18é

fxd prec met flm 277.50 +1/4% 1/4 W MFF-1/4 T-Q ohd
fxd comp 6.8K 10% 1/2 W EB 6821
fxd comp 33K £10% 1/2 W EB 3331
fxd comp 1. 8K +10% 1/2 W EEB 1821
ol aszigned

ZpRpd pRgpm A

A2R1T 0687-3631
AZR18 0687-1031
A2R19 2100-0095
AZR20 0687-4701
AZR21 thru

AZRZ23 Not assigned

fxd comp 56K «10% 1/2 W ER 5631
fxd comp 10K 10% 1/2 W EB 1031
var lin 100K +30% UPE 70RE -hp-
fid comp 475 210% 1/2 W EB 4701

Aaan

AZR24, AZR25 06837-5601
A2R26 0687-4711
AZR2T 0887-1031
AZR28 0687-2221
AZR29 0687T-2721

fxd comp 5362 +10% 1/2 W 01121 | ED 5601
fxd comp 4700 £10% 1/2 W 01121 | EB 4711
fxd comp 10K +10% 1/2 W 01121 | ER 1031
fxd comp 2. 2K £10% 1/2 W 01121 | EB 2221
fxd comp 2.TK 210% 1/2 W 01121 | E® 2721

AZR30 0687-2721
AZR31 0687-2221
AZR32 0887-1021
AZR33 0687-4701
A2RI4 0687-3831

fxd comp 2. 7K «10% 1/8 W o111 | mm 2721
fxd comp 2. 2K 10% 1/2 W 01121 | EB 2221
fxd comp 1¥ £10% 1/2 W 01121 | EB 1021
fxd comyp 470 £10% 1/2 W 01121 | ER 470t
fxd comp 39K #10% 1/2 W 01121 | EB 2231

AZR3Y 0687-1031
A2RIG 0687-2201
A2RET 0687-3231
A2R38 0687-1531
AZI39 2100-0151

fxd comp 10K £10% 1/2 W 01121 | EB 1031
fxd comp 220 £10% 1/2 W 01121 | EB 2201
fxd comp 82K +10% 1/2 W 01121 | EB 8231
fxd comp 15K =10% 1/2 W 01121 | EBR 1531
var lin 5008 +20% 71450 | UPE TIRE =hp-

AZR40 0687-1531
A2R41, AZR4Z 0637-1011
A2TR43 0687-2711
AZR44 0687-23221

txd comp 16K +10% 1/2 W 01121 | EE 1531
fxad comp 10092 210% 1/2 W 01121 | EB 1011
fxd comp 2708 £10% 1/2 W 01121 | EB 2711
fxd comp 2. 2K +10% 1/2 W 01121 { ER 2221

A@mE Apagn gpzgpg IAIRAY




Section VI Model 3406A

Table 7-1, Replaceable Parts (Cont'd)

REFERENCE -hp- T
DESIGNATOR PART NO. Q

A2R45 0687-1531
A2RN46 0637-2201
AZR4T 0687-15641
AZR448 0687-8221
AZR4Y 06687-2211

DESCRIPTION MFR. MFR., PART NO.

fxd comp 15K £10% 1/2 W 01121 | EB 1521
fxd comp 220 210% 1/2 W 01121 | EB 2201
txd comp 150K £10% 1/2 W 01121 | EB 1541
fxd comp 8. 2K £10% 1/2 W 01121 | EB 8221
fxd comp 2200 «10% 1/2 W 01121 | BB 2211

fxd comp 8. 2K 210% 1/2 W 01121 | E® 8221
fxd comp 27K 210% 1/2 W 01121 | EB 2731
fxd comp 180K 5% 1/2 W 01121 | EB 16845
fxd comp 30K 5% 1/2 W 01121 | EB 3035
fxd comp 2200 +£10% 1/2 W 01121 | EB 2211

A2RDBO 0687-8221
A2R51 0687-2731
A2R52 0686-1645
A2RG3 0686-3035
AZRG4 0687-2211

fxd comp 2. 2K +10% 1/2 W 01121 | EB 2221
txd prec met flm 7508 1% 1/4 W 19701 | MF6C T-0O
fxd comp 16K £10% 1/2 W 01121 | EB 1521
fxd comp 4. TK «10% 1/2 W 01121 | BB 4721
fxd prec met flm 33, 2K £1% 1/4 W 19701 | MF&C T-0Q

AZRBE5, AXRG6 0687-232]
A2RGT 0757-0730
A2R58 0687-1521
AZRS3 0G87-4721
A2R60 0767-0764

AZR61 0757-0747 fxd prec met flm 5. 11K £1% 1/4 W 19701 MF&C T-O
AZRG2 0757-0764 ; Ixd prec met flim 33. 2K £1% 1/4w 19701 MF6C T-0O
A2R63 0757-0121 R: fxd proc met flm 258K 1% 1/4 W 19701 | MF6C T-0O
AZRE4 0687-6831 R: fxd comp 88K 10% 1/2 w 01121 | EB 6831
AZRE5, AZRG6 0687-1531 R: fxd comp 15K +10% 1/2 W 01121 | EB 1531
A2RET Not assigned

AP RRAFE AFIFIF FzAAAz

AZRGE 0687-14531
AZRGY, AZRTO 0687-4721
AZRT1 0658-3212
AZRT2 0687-3331
ALRTS 0687-1031

fxd comp 15K +10% 1/2 W 01121 | Em 15531
fxd comp 4. TK +10% 1/2 W 01121 | EB 4721
fxd prec met flm 249K +1% 1/4 W 18701 | MF4C T-0
fxd comp 33K +£10% 1/2 W 01121 | EB 3331
fxd comp 10K £10% 1/2 W 01121 | EB 1031

AZRT4 0687-5601
AZRTD 0757-0703
AZRTG a757-0746
AZRTT 0887-1021
AZRTS 0757-0730

fxd comp 568 £10% 1/2 W 01121 | EDB 5601
txd prec met flm 9. 09K £1% 1/4 W 19701 | MF6C T-Q¢  obd
fxd prec met flm 4. 76K 1% 1/4 W 19701 | MF6C T-©  obd
fxd comp 10K 410% 1/2 W 01121 | ER 1031
fxd prec met flm 75092 1% 1/4 W 19701 | MFEC T-0  ohd

+

AZRT9 0787-0765
AZRB0 0757-0340
AZRSI 2100-0154
AZRA2 0698-3144
AZRIB3 0757-0340

txd prec 36, 5K «1% 1/4 W 19701 | MF6C T-O  obd
fxd prec met flm 10K +1% 1/4 W 19701 | MFEC T-O  ohd
var lin 1K +30% 71450 | UPE TORE-hp- obd
fxd prec met flm 8. 87K 1% 1/4 W 19701 | MF6C T-O  obd
fxd prec met {lm 10K +1% 1/4 W 19701 | MF6C T-O  obd

A2RE4 2100-0154
AZI83 0698-3283
AZREE QT57-0340
AZRAT 2100-0154
A2RRag 0695-3283

var ln 1K +530% 71450 UFPE 70RE-hp- obd
fxd prec met flm 8. 31K 1% 1/4 w 19701 | M¥6C T-O  obhd
txd prec met flm 10K 1% 1/4 W 18701 | MF6C T-O  obd
var lin 1K +30% 71450 | UPE TORE-hp- obd
fxd prec met flm 8. 31K 1% 1/4 W 19701 | MFEC T-O  obd

AZI39 0757-0340
A2RH0 2100-0090

txd prec met flm 10K 1% 1/4 W 19701 | MF6C T-O  obd
var lin 2K +30% 71450 UPE 7T0RE-hp- obd
AZRO1 0757-0340 fxd prec met flm 10K +1% 1/4 w 19701 MF&6C T-Q ohd
AZ2Roz 2100-0095 : var Lin 100K +30% 71450 UPE 70RE=hp- obd
AZRH3 Not assigned

AEAN FIFID JIIIN FRAEIA JIIDA

AZRO4 2100-0002 R: var lin 10K £20% 71450 | UPE TORE-hn- obd
A2ZRH5 2100-0094 B: var lin 50K +30% 71450 | UPE 70RE-hp- obhd
AZRO6 Not assigned
AZRO7, AIROR 2100-0092 : var lin 10K £20% 71450 | UPE 70RE-hp- obd
A2ZRO9 2100-0003 : var lin 208 =20% 71450 | UPE 70RE-hp- ohd

R
AZRINO 2100-0081 R: var lin 5K +30% 71450 | UPE T0RE-hp- obd
A2R1C1 2100-0094 R: var lin BOK +30% 71450 UPM T0RE-hp- obd
A2R102 2100-0182 B: var lin 3, 3K £10% 71450 | UPE T0RE-hp- obd
AZR102 0687-6821 R
AZR104 N

: Ixd comp 6. BK £10% 1/2 W 01121| EB 6821

ot azsigned
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Maodel 34064

Table T-1. Replaceable Parts (Cont'd)

Section Vi

REFERENCE
DESIGNATOMR

-hp-
PART NO.

T

DESCRIPTION

MFR, PART NOC.

A2RI0G
A2RI106
A2IR107
AZIR108
A2R109

AZR110
A2R111
ARr112
A2R113
A2R114

AZR11G
AZR11E
AZR117
AZR118

Al

A3C1

A3C2
A3C3E, A3C4
A3CH
AJCE

A3CT
A3CH
A3CH
A3C10
AzCll

A3C12

A3C13
AlCH4
AlC1S
AlC16
AZCIT, AXCIS

A3C19
ATJC20, A3IC21
A3CE2, AlC2Y

AJC24, AICED
AJC26

A3CR1 thru
ARCRE
AJCRT
A3CRSE
AICRY

A3CRI10
A3CRI11
A3CRIZ
ABCR13,
A3CR14
AJCRISE thru
AJCR18

0687-2221
0687-8221

0687-3321
0687-2721

0687-6821
0887-2221
0687-1031
0687-2221
0T57-0746

0757-0734

Q757-0728
0687-1521

03406-665032

0180-0058

0160-0153
0160-2348
0150-0084
0180-015%

0140-0152
0140-0208
0140-0234
0150-00986
0150-0014

0180-0058

0150-0014
0160-0195
0180-0353
Q150-0084
0180-00%8

0180-0353
0150-0084
0180-0058
0180-0039
0160-0170
1801-0040
1901-0040
1902-1169
1901-3048
15010050
1501-0040
1901-003%

1901-00286

R: fxd comp 2. 2K +10% 1/2 W
R: txd comp 8. 2K £10% 1/2 W
Nol assighed

fxd comp 3. 3K £10% 1/2 W
fxd comp 2. TK +10% 1/2 W

[xd comp 6. 8K £10% 1/2 W

fxd comp 2. 2K £10% 1/2 W

txd comp 10K +10% 1/2 W

fxd comp 2. 2K £10% 1/2 W

fxd prec met flm 4. 75K £1% 1/4 W

Ag@IE I

R: fxd prec met flm 1. 21K 1% 1/4 W
Mot agsipned

R; fxd prec met flm 6190 £1% 174w
R: fxd comp 1. 5K £10% 1/2 W

Agsembly: Board, hottom ineludes
A3CI thru A2C26  A3IQ1 thru A3Q20
A3CRI thru ASCR29 A3RI thru AIRTT
A3K1 A3TI and A3T2

C: fxd Al elect 50 pF +75% -10% 25 vdew

C: fxd 0,001 L F £10% 200 vdew
C: set matched my 4 pF £20% 30 vdow
C: fxd cer 0.1 pF +80% -20% 50 vdew
C: fxd Ta 2.2 pF £20% 20 vdew

fxd mica 1000 pF £5% 300 vdcw

fxd mica GBO pF +5% 300 vdew

fxd mica 500 pF +1% 300 vdew

txd cer 0.05 g F +80% -20% 100 vdew
fxd cer 0.005 pF 500 vdew

fxd Al elect 50 pF +75% -10% 25 vdew

fxd cer 0.005 o F 500 vdow

fxd cer 0.001 uF +20% 250 vaew

fxd Al eleet 450 2 F +100% -10% 50 vdew
fxd cer 0.1 uF +80% -20% 50 vdow

ixd Al clect 50 pF +75% -10% 25 vdew

fxd Al clect 450 uF +100% =10% 50 vdew
fxd cer 0.1 pF +80% -20% 50 vdew
fxd Al alect 50 pF +78% -10% 25 vdew

-

C:
C:
c:
C:
C:
C:
[
C:
Cr
C:
Ct
(85
C:

fxd Al elect 100 oF +75% -10% 12 vdew
C: fxd cer 0.22 pF +80% -20% 25 vdew
Diode: Si 30 mA at +1 V 30 piv 2 pF 2 ns
Not assigned

Dinde: 8i 30 mA at +1 V 30 piv 2 pF 2 ns
Diode: Sibreakdown 7.5 V 5% 250 mW

Diode:
IMode:

&1 30 mA at +1 V 30 piv 2 pF 2 ns

51200 mA at +1 V75 V2 pl 2 ns

Diode: Si 30 mA at +1 V 30 piv 2 pF 2 ns

Diode: Switching Si 50 plv 200 mA at +1 V
6 pF 8 na

Diode: Reclifier Si 200 piv

56289

56289
56289
26289
56289

04062
04062
04062
72082
04222

56289

04222
56289
56289
56289
56289

56289
56289
56249
56269
56289
03877
03877
04713
03877
07263
03877
03870

04713

EB 2221
EB 8221

EB 2321
EB 2721

EB 6821
EB 2221
ER 1031
EER 2221
MF6C T-0  obhd

MFF-1/4 T-0 ohd

MF6C T-O  obd
ER 1521

D3406-66502

301506G025CC2-
DSM
192P10292-0TS
Type 148F  obd
33041
1501225X0020A2

DMI16F102J
RDDMI15FE81T3C
RDOMI15F501FIC
845.X5V-503%
D1-1

30D506G0250C2 -
DEM

1D1-4

19C251A

033702

35C41

J0DE06GO2SCCE~
DEM

D3gT02

33041

30D506G025CC2~-
DEM

30N107GO12CCE-
DEM

5C9A

SGH050
BGHOKO
obd

BGH0H0

FDE195
5GH050

SR1358-B

01811-1




Sectipn VI Model 34064

Table 7-1. Replaceable Parts (Cont'd)

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR, MFR. PART NO,

A3CR19 thru 1501-0040 Diode: S5i 30 mA at +1 V 30 piv 2 pF 2 ns 03877 | SGH050
A3ICR22
ARCR23 1502-0049 Dicde: breakdown 6. 19 V 45% 400 mW 07263 | obd
A3CR24 18020761 Diode: breakdewn 6.2 V +0,01% IN321 04713 '| IN821
AZCRZE5 thru 1801-0040 Diode: 5i 30 mA at +1 V 30 piv 2 pF 2 ns 03877 | 2GHO5D
A3CR2%
AJCR2% 1802-0049 Diode: breakdown 6. 19 V £5% 400 mWw 07263 | obd

Akl 0490-018Q Relay: form C 12 Vde 80089 | 61-148
AlQl 1354-000% TETR: 5i NPN 2N708 02736 | obd

A3Q2 1854-0071 TETH: 8i NPN 2N3391 24446 | 2N3391
A3RQ3 1855-002% TSTR: 8i P-Channel FET 17856 | SU 499
A4 1854-0071 TETR: 5i NPN 2N3381 24446 | 2N3381
AlQh 1853-0016 TSTR: 3i PNP 2N2833 07263 | 2w3638
AS3GE thru A3QA 1854-0071 TETR: 8i NP 2N33%1 24446 | 2MN3391

A3QY 1853-0016 TSTR: 5i PNP 2N3638 07263 | 2ZN3638
A3Q10 1855-0010 TSTR: 51 2N2646 uni junetion 24446 | obd
1205-0018 Heat sink; for transistor ASQI10 05820 | NF-203
A3Q11 1854-0005 T3TR: Ei NPN ZN708 01295 | 2N708
AJQ12 1854-00954 TETR: i NPN 2N3648 07263 | obd
A3 1853-0016 TETR: 5i PNP 2N3638 07263 | 2N3638

AlQi4 1854-0087 T3TH: S1NPN 2N3417 24448 | 2N3417
A3Q15, ASQL6 1854-0071 T3TR: S5i NPN 2N3391 24446 | 2N3391
AlQ1T 1853-0020 TETR: 3i PNP 01295 | SM-9143
A3Q18, AIQ19 1853-0016 TSTR: Si PNP 2N3638 07263 | 2N3638
ABQ20 1854-0003 TSTR: 8i NPN 2N1711 81453 | RTH5299

AJR] 075T-0732
AJR2 2100-1434
AIR3 0757-0750
ASR4 0687T-1031
AJRE 0687-2211

fxd prec met flm 0099 1% 1/4 W 19701 | MF6C T-O
var lin 1K £30% 71450 | XQ8 200
fxd prec met flm 6. 81K 1% 1/4 W 19701 | MF6C T-0
fxd comp 0K £10% 1/2 W 01121 { EBI1031
fxd comp 2208 £10% 1/2 W 01121{ BB 2211

AR

ASRB 06872201
A3RT7 0687-1531
A3RS 2100-1434
Ang 0687-6821
A3R10 0687-2711

fxd comp 225 £10% 1/2 W 01121 | E£82201
fxd comp 15K +10% 1/2 W 01121 | EB 1531
var lin 1¥ +30% 71460 | X&QS 200
fxd comp 6. BK £10% 1/2 W 01121 | EB 6821
fxd comp 2709 =10% 1/2 W 01121 | EB 2711

AjR11 0757-0344
A3R12 0707-0340
AlR13 0887-1031
A3R14 0687-6801
AJR1D 0687T-5621

fxd pree met flm 1M 1% 1/4 W 197011 MF&C T-O
fxd pree met flm 10K ¢3% 1/4 W 19701 | MF&C T-0O
fxd comp 10K £10% 1/2 W 01121 | EB 1031
fxd comp 688 £10% 1/2 W 01121 | EB 6801
fxd comp B, 6K £10% 1/2 W 01121 | ER 5621

A3R16 2100-1435
A3R17
A3RI18 0687-4731
A3R19 0687-6821
AIRZO 0687-1821

: var lin 3. 3K +10% 71450 | Q3 200
ot assigned
: fxd comp 47K £10% 1/2 W 01121 EB 4731
fxd comp 6. 8K £10% 1/2 W 01121 | EB 6821
fxd comp 1. BK =10% 1/2 W 01121 | EB 1821

AJRZ1 0757-0344
AJR22 0687-1031
A3RZ3 0757-0340
A3R24 0887-5611
A3R26 0757-0340

fxd prec met flm 1M £1% 1/4 W 19701 | M®F6eC T-0
fxd eomp 10K £10% 1/2 W 01121 EB 1031
fxd prec met flm 10K 1% 1/4 W 19701 MF6C T-0
fxd comp 5800 +10% 1/2 W 01121| EB 5611
fxd prec met flm 10K 1% 1/4 W 19701| MF&C T-O

A AfdER IpaLa ppogop IpIpr 2y

A3R26 075 7-0747

; fxd pree met flm 5. 11K 1% 1/4 W 19701 MF6C T-0
AJR2T Mot assigned
AJR28 0687-6811 R: fxd comp 6800 £10% 1/2 W 01121} EB 6811
AJ3R2% 0687-8221 R: fxd comp 8. 2K +10% 1/2W 01121} EB 8221
A3R30 0687-6831 R: xd eomp GBK 0% 1/2 W 01121 EB 6831

91811-1




Model 3406A Seclion VI

Table 7-1, Replaceable Parts (Cont'd}

REFERENCE =hp- TQ
DESIGNATOR PART NO.

DESCRIPTION . MFR. PART NO.

fxd comp 8. 2K +10% 1/2 w EB 8221
fxd comp 68K £10% 1/2 W ER 6831
fxd comp 15K +£10% 1/2 W EB 1531
fxd comp 56K £10% 1/2 W EB 5631
fxd comp 4, TK +10% 1/2 W EL 4721

AZRIL 0687-8221
ALRA2 0687-6831
AIR33 0G87-1531
AR 0687-5631
A3R3S 06874721
AIR3E, 0686-1035 fxd comp 10K +5% 1/2 W

A3R37
AIR3E 0686-9125
A3R3Y 0687-1021
A3R40 0757-0340

fxd comp 9. 1K 5% 1/2 W ED 9125
fxd comp 1K £10% 1/2 W EE 1021
fxd prec met flm 10K 1% 1/4 W MFGC T-O  obd

+

FRA M PERAA

+

AZR41 0687-3321
AlR42 0687-5611
AJR43 0687-1011
ASR44 0687-1021
ABR4H 0687-4721

fxd comp 3. 3K «10% 1/2 W EB 3321
txd comp 5608 £10% 1/2 W EE B611
txd comp 1000 +10% 1/2 W EE 1011
fxd comp 1K +10% 1/2 W EE 1021
fxd comp 4. TK £10% 1/2 W EB 4721

AJRA4G 0687-1521
AJR4T thru 0757-1000

A3R49
AJRB0 068T-4T21
ABRS1 0687-1021

fxd comp 1. 5K +10% 1/2 W ER 1521
fxd prec met flm 51,189 £1% 1/2 W MFF 1/2 T-O ohd

EEEEEEE

fxd comp 4. 7K £10% 1/2 W EE 4721
fxd comp 1K £10% 1/2 W BB 1021

A3ZRE2 0898-3559
AJRS53 0687-1521
AJRS4 (1687-5611
AIRSS 0687-1021
AJR5E 0887-1011

fxd comp 3. 9% 210% 1/2 W BB 39G1
fxd comp 1. 5K £10% 1/2 W ER 1521
fxd comp 5609 £10% 1/2 W EER 5611
fxd comp 1K £10% 1/2 W ED 1021
fxd comp 1000 £10% 1/2 W ER 1011

A3R5YT, AJRGE 0698-4052
AZRG9 0687-4721
AIRE0D 0687-1221
A3RG] 0698-4059
ARRB2 0637-6811

fxd prec met flm 6. 98K 1% 1/4 W MF&C T-0  obd
fxd comp 4. 7K £10% 1/2 W ER 4721
fxd comp 1. 2K «10% 1/2 W ET 1221
fxd comp 5. 68 £10% 1/2 W ER 56GI
txd comp 6805 210% 1/2 W ER 6811

AE ERERE FH

Py

AJRE3 0687-1021
ARG4 0687-5611
A3RGE 0687-1011
AJRE6 ov57-03390
AJRGT 2100-0365

fxd comp 1K £10% 1/2 W ER 1021
fxd comp 5602 £10% 1/2 W 1 £n 5611
fxd comp 10082 10% 1/2 W ER 1011
fxd prec met flm 5 01K +1% 1/¢4 W MF&C T-0  obd
var lin 50080 +30% XKQS-200

AlRés 0757-0745
AJREBO 0687-3311
A3RTO 2100-0362
AJRT1 0687-1531
AIRTE 2100-1436

fxd prec met flm 4. 32K 1% 1/4 W MF6C T-0  aobd
fxd comp 3308 +10% 1/2 W ED 3311

var lin 100K +30% XOS-200

fxd comp 15K £10% 1/2 W ER 1531

var lin 10K +30% Q200

fxd comp 15K +10% 1/2 W ERE 1531
ASRT4, ABRTS 0687-4721 fxd comp 4. 7K 210% 1/2 W ER 4721
ASRTE 0887-1021 : fxd comp 1K £10% 1/2 W EBR 1021
A3RTT 0687-6821 R: fxd comp 6. 8K £10% 1/2 W EB 6321

A3RT3 0887-1531

AA FEpImar FIIEY IAA

A3T1 9100-1338 Transfovmer: pulse 9100-1338
A3T2 9100-1323 Transformer: pulse 5100-1323

Cl1 0180-0058 C: fxd Al elect 50 uF +75% -10% 25 vdew 3005060025002 -
&M

c2 0150-0012 O fxd ecer 0,01 uF £20% 1000 vdew 29C214A3

C3 0150-00562 o fxd cor 0,05 4 F £20% 400 vdow 33C17A
2140-0015 Lamp: neon pilot A-165

2120-001% Fuse: 0.25 amps 125 V slow-blow B158.250

01811-1
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Table 7-1. Replaceable Partz (Cont'd)

Model 3406A

REFERENCE
DESIGNATOR

_hp_
BART NO.

TO

DESCRIPTION

MFR. PART NO.

FL1

FLIC1 thru
FL1C4
FLIChR, FLI1CE
FLI1L1, FLIL2Z

FLIR1, FLIR2
FLIR3, FLIR4

FL2

FLZC1, FL2C2
FL2CS thru
FLZCT

FL3

FL3Cl, FL3C2
FLIR1

g1

J2, J3

J4 thru J7

Jg, J9

J10

M1

Q1
Q2
1
R2
R3
R4

31

81R1
31R2

B1R3
51R4 thru S1R3

J1RS thruSI1R12
51R13

81R14
52

T1

03406-66506

9170-00146
0150-0086

0150-0069
9100-1231

0684-1021
0687-3311

03406-66507

0160-2360
0160-2361

03406-63202

0160-2360
0684-1021
1251-0148
1250-0083
1251-0478
1251-0472
1251-0478
1120-0393

1304-0G72
18500190

2100-1801
2100-0407
0684-3331
2100-01386

03406-61901

0698-4162
0698-4163

0G87-1511
0698-23139

06588-3138
0698-3137

0687-1831
3101-0033

3100-1322

Aggembly: line filter includes

FL1C1 they FLICE FLIRI thru FLIR4

FL1L1 and FL1L2

Also includes J1 of main chassiz
Bead: ferrite shielding
C: ixd ecr 0.0047 o F 500 vdew
C: fxd cer 0,001 1 F 500 vdew
Induetor:; fxd 3 mH

R: fxd comp 1K £10% 1/4 W
R: fxd comp 3300 210% 1/2 W

Assembly: probe filter includes
FL2CI1 thru FL2CT

C: fxd cer 100 pF +10% 300 vdew
C: fxd cer 470 pF £10% 300 vdew

Asgembly: filter calibrator includes
FL3C1 and FL3C2Z FL3IR1

C: fxd cer 100 pF £10% 500 vdew

R: fxd comp 1K +£10% 1/4 W

Connector: ac power cord receptacle
Conneetor: BNC

Connecior: pe 12 pin

Connector: pc 12 pin

Conngctor: pc 12 pin

Meter: [lush

TETR: Bi NPN 2N3054
TSTR: Ge PNP 2N2133

R: var comp Un 25K £30% 1/3 W
R: var ww lin 5K +10%

Br fxd comp 33K 10% 1/4 W

R: var lin 6K =20%

Assembly: switch range includes
3IR1 thru S1R14

R: fxd prec met flm 30. 798 +1/4%
1/4 W

R: fxd prec met flm 128. 15 +1/4%
/4w

R: [xd pree comp 1500 210% 1/2W

R: fxd prec met flm 410,26 & £1/4%
1/4W

R: fxd prec met flm 277.5 £1/4% 1/4 W

R: fxd prec met flm 189. 7 & +1/4%
1/4W

R: fxd comp 18K +10% 1/2 W

Switch: slide DPDT (115-230 vae)

Tranaformer: power

03406-62701

56-590-85A1/2B
b1-4

801-010X5G0O102Z
9100-1331

CB 1021
EB 3311

03406-66507

FUGD
FUGD

03406-63202

FUGD

Ce 1021
AC3G
30624-1
64-'718-6
65-716
64-718-6
1120-0393

2N30564
2N2138

5VA=45
Series AW obd
CB 3331
Type T0 obd

03406-61901

MFF-1/4 T-0Q
MFF-1/4 T-0

EB 1511
MFF-1/4 T-0

MFF-1/4 T-0O
MFF-1/4 T-C

EB 1831
4633
9100-1322

01811-1
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Table 7-1. Replaceable Parts (Cont’d)

Section VI

REFERENCE
DESIGNATOR

TG

DESCRIFTION

MFR. PART NOQ.

03406-66503
8120-0078

(3406-63201

(3406-62102
5040-0235

9170-0016
03406-26505
03406-01202

2950-0034
03406-41702

1410-0052

03406-05501

03406-00101

10213-63102
500O-0717
5000-0703
5060-0718

5040-0701

241A-44A
5060-0728

5(60-0703
1400-0084
03406-01101
5040-0700
0340-0060
03406-22112
0340-0140
1200-0077
0370-0132
0370-0025
5000-0252
5000-3220

5000-3221

5000-3222

5000-3223

5000-3224

5000-3225

5000-3226

5000-3244

5000-3243

5060-4991

5040-0234
03406-90001

MISCELLANEQUS

Assembly: board interconngcting

Aszsembly: cable power smooth black extra
limp 7.5 ft long

Aszembly: calibrator (includes all parts for
the 1 VOLT receptacle)

Agsembly: housing probe

Base: lampholder {for D31}

Bead: ferrite

Board: probe connector

Bracket: line filter (FL1)

Bushing: adapter (for CALIBRATE ADJ)
Bughing: calibrate (on front panel)
Bushing: panel (for CALIBRATE ADJ)

Can: line filter (FL1)

Chassis: hinged

Clip: ground

Cover: bottom T x 11 submodule
Cover: side 6 x 11 submodule
Cover: top 7 x 11 submodule

Extender: meter case

Foot Agzembly: 7 x 11 submodule
Foot Assembly: T x 11 submedule
Frame Assembly: 6 x 11 submodule
Fuscheolder

Heat gink: TSTR (for Q1 and Q2)

Hinge: {for tilt stand)

Insulator: cloverleafl feed-thru teflon (used
on A2 and A3 assemblies)

Insulator: housing probe

Ingulator: transistor

Ingulator: transistor

¥nob: pushbutton (RANGE)

Knoh round black 3/4" diam (2ERO)}

Label: pushbutton (OFF)

L 001
~50

Label: pushbutton .003
~40

.01
-30

.03
-20

.1
-10
. 3
0

1
10

3
20

Label: pushbutton {CAL)
Lead; ground

Lampholder: {(for D81)
Marual; operating and service

Lahel: pushbuiton

Label: pushbutton
Label: pushbutton
Label: pushbutton
Label: pughbutton
Label: pushbutton

Label: pushbutton

03406-66503
KH-4147

03406-63201

{2406-62102
5040-0235

56-500-65/3B
03406-26506
03406-01202
obd
03406-41701
obd

03406-05501
(3408-00101
10213-62102
5000-0T17
5000-0703
5060-0718

5040-0701
241A-44A
5060-0728
5060-0703
242014
03408-01101
5040-0700
FT-E-15
03406-22112
IF 31A

112

0370-0132
030-0025

5000-0252
5000-3220

5000-3221
5000-3222
5000-3223
5000-3224
5000-3225
5000-3226

5000-3244

5000-3243
5060-4991
5040-0234
03406-90001

obd
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Table 7-1. Replaceable Parts (Cont'd)

Madel 3406A

REFERENCE
DESIGNATOR

=hp«
PART NO.

TR

DESCRIPTION

MFR., PART NO.

5020-0705
03406-32111
8710-0084

03408-00201
0:3408-04301
03406-00202
03406-00203
03408-00801

03406-00604
(3408-00603
03406-22113

03406-00602
1200-01638
1200-0041

1490-0032

7124-0339

9020-0457
11072-60001

Meter trim: submodule
MNut; boot probe
MNut driver: hex

Panel: front

Panel* Insert
Panel* rear

Panel: sub rear
Shield: bottom cover

Shield: probe filter cover

Shield: range switch cover

Bhield: switch part of 03406-62102 gee po
9-1968

Shield; top cover

Socket: TSTR (for Q1)

Socket: TSTR (for Q)

Stand: tilt submodule
Tag: red operating note
Tip: pin probe

Tip+ isolator

5020-0705
03406-22111
P-3

03406-00201
03406-04301
03406-00202
03406-00203
03406-00601

03406-00604
03408-00603
03406-22113

03406-00602
PTE-4 obid
133-32-10-018

ohd
7124-0339

5020-0457
11072-60001
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Section VII

SECTION VI
CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

T-2. This section contains the circuit diagrams
necessary for the operation and maintenance of the
Model 3408A Broadband Sampling Voltmeter. Includ-
ed is Table 7-1, with photograph of the instrument,
identifying the various assemblies.

7-3. COVER REMOVAL.

T-4. To prepare the instrument for calibration or to
make the components or test points on the top or bot-
tom agsemblies accessible perform the steps outlined
in Figure 7-1.

7-5. FUNCTIONAL BLOCK DIAGRAM.

7-6. The functional block diagram shows the relation-
ship between the assemblies of the instrument. Sig-
nal flow between assemblies and significant portions
of assemblies as well as major feedback paths are
shown. The functional block diagram is used to iso-
late trouble to a particular block. Test points, volt-
age waveforms, and voltage levels are identified on
the functional block diagram.

7-7. COMPONENT LOCATION DIAGRAMS.

7-8. The component location diagrams show the
physical location of parts mounted on an assembly.
The components mounted on the chassis of the instru-
ment are identified in Figure 7-2.

7-9. INTERCONNECTING ASSEMBLY.

7-10. The top and bottom assemblies are connected
to each other and other circuits through the inter-
connecting assembly shown in Figure 7-3.

7-11. SCHEMATIC DIAGRAMS.

7-12. The circuits contained within each assembly
are shown in a schematic diagram. These diagrams
are used to develop an understanding of the detail
theory of operation and as an aid in isolating a mal-
function to a component(s). To aid in troubleshooting
de voltage levels and waveform test points are given
in red on each schematic,

7-13. An explanation of terms and symbols used on
schematic diagrams is given below.

REFERENCE DESIGNATIONS

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH
ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) CR BOTH FOR
COMPLETE DESIGNATION.

COMPLETE
ASSEMBLY SUBASSEMBLY CCMPONENT DESIGNATION

A2 NONE Q1 A2Q1
A2 A R1 AR2ATRA
NONE NONE J1 J1

Assembly
Reference Assembly Assembly Part Number
Designation Name (sncluder A2AL subassembly}

—*r— - A N — . J1 not mounted on

Assembly A2

Plug P} mounted on Assembly
or part of the Arrembly Board

A2 | POWER SUPPLY ASSEMBLY (03460-66501)

Jack 12 mounted on Chassis

or another Assembly \ N

Jz,) p2
I Destination of wire
| //A:sembly A3, Jack J5
I .
| P
|
I
|

\i(
I in 4
I A3J3=-4
3

/7
I

i
|
!
Number indicates pin {
|

of P2 and J2
i
K(

N | Pin may or may not
be numbered

92

BE \EEs

/ ‘\\ Female pin connector

1
/ 92d, t . l
N |
Wire Color: Color code same ar resistor ! F I
color code. First number indicates base RI on & WHT-RED wire
color, second number indentifies wider strip, } I
l Male standoff

third number indicates narrower strip. Eyelet or standoff terminal
pin connector

Eg. 924, denotes WHT-RED-YEL wire. may or may not be numbered

5TD~A-0724

01811-1 7-1




Bection VII Model 3406A

[ MANUAL BACKDATING CHANGES °

BROADBAND SAMPLING VOLTMETER

Manual backdating changes describe changes necessary to adapt this manual to earlier
instruments. The backdating changes are listed in the following table according to
instrument serial number or serial prefix.

Instrument component values that differ from those in the manual, yel are not listed in
the Backdating Changes should be replaced with the part number given In Section VI of
this manual.

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes

625~00475 and below 1 No., 2 606-00150 and below 1 thru

G806-00325 and below 1 60600148 and below 1 thru 6

606-00250 and below 1 thru 3

606-00200 and below 1 thru 4

CHANGE #1 (Ref. Service Note 3406A-5)
1. Change A3R56 and A3R65 in the Power Supply Circuit to
2708 £10% 1/2 W (-hp- Part No, 0687-2711).

NOTE

If any one of the above resistors fail, or if power supply
oscillations are observed, replace both resistor with
100 resistor identified in Table 6-1.

Change A3R28 to 6308 (-hp- Part No. 0687-6811) to prevent
recorder gutput loading.

CHANGE {2 (Ref. Service Note 34064A-2)

NOTE
Do not make Change #2 for the following instruments:

606-00201 thru 606-00203  606-00232  606-00240
606-00206 thru 606-00208  606-00234  606-00241
606-00231 606-00237  606-00243

Remove ferrite bead ({}) in emitter civeuit of A2Q2.
NOTE

If A2Q2 fails or starts to oscillate replace it with
Part No. listed in Table -1 and add a ferrite bead
{(-hp- Part No. 9170-0016) around the emitter lead.

Change the following resistors in the Pulse Generator Circuit:

AIR36 to 22K £10% 1/2 W (-hp- Part No. 0687-2231).
A3R37 to 10K £10% 1/2 W (-hp- Part No. 0687-1031).
A3SR38 to 12K +10% 1/2 W (-hp- Part No. 0687-1231).

NOTE

If any one of the resistors above fail, or if a dip in fre-
quency response occurs at 20 kHz, replace all three
resistors with parts identified in Table 6-1.

CHANGE #3 (Ref Service Note 34064-3)

NOTE
Do not make Change #3 for the following Instruments:

£06-00203 606-00211  606-00215  606-00224  £06-00235
606-00204 606-00212  606-00221  606-00228  606-00240
606-00208 606-00213  606-00222  606-00233  606-00246
606-00209 606-00214  606-00223  606-00234  606-00247

606-00248




Model 3406A Section VII

Manual Backdating Changes

' CHANGE #3 (Cont'd) 1. Change S1R14 and AZR34 in the Stabilizing Amplifier Circuit to 6. 8K +10%
1/2 W (~hp- Part No. 0687-6821) and 22K +10% 1/2 W (-hp- Part No.
0687-2231) respectively.

NOTE

The value of S1R14 and AZR34 determines the Stabilizing
Amplifier compensation and loop stability. If either
resistor fails or if a ripple in the frequency response
occur below 50 kHz replace both resistors with the parts
identified in Table 6-1.

CHANGE #4 . All instruments 606-00200 and below should be changed to the "new" CAL
pushbutton wiring shown below. This change will eliminate any ground loops
when the CAL pushbutton is depressed, and make the wiring agree with
the present schematic diagram.

NOTE
Some of the ingtruments may have been changed at the

factory.
ORN e 2~ QRN
\ ﬁm | VOLT RECEPTACLE

7,

~WHT - 2

oo cireurr [ o] @@] NEW CIRCUIT

CHANGE #5 1. Change A®R101 and AZR112 in the Non-linear Gain Adjust circuil to 20K
+20% (-hp- Part No. 2100-0093) and 18K £10% 1/2 W (-hp- Part No.
(687-1831) respectively.

NOTE

To ingrease the range of the 30 MV F5 TRACKING
adjustment, replace both A2R101 and A2R112
with the parts identified in Table §-1.

CHANGE #6 NOTE
Do not make Change #6 for the following instruments:

606-00101 thru 606-00103  606-00122  606-00133
606-00107 thru 808-00111  506-00123  606-00137
606-00115 606-00127  606-00138
606-00116 60600129  606-00141
606-00118 606-00131  B06-00144

1. Change A3RT and A3C2 in the Calibration circuit to 10K +10% 1/2 W
{-hp- Part No. 0687-1031} and 0.0068 nF +£10% 200 vdew. (-hp- Part No.
0160-0159).

NOTE

The front panel calibration accuracy may be improved

by changing the resistor AJRT and capacitor A3C7 to 16K
+10% 1/2 W (-hp- Part No, 0637-1531) and0.001 pF+10%
{-hp- Part No. 0160-0153). I this change iz made itwill alzo
be neceggary to make change #4.




Madel 3406A

15.
i6,
17.
18.

19.

Section VII

GENERAL SCHEMATIC NOTES

ALL DC VOLTAGE LEVELS SHOWN ON SCHEMATICS ARE TYPICAL AND
MAY VARY FROM INSTRUMENT TO INSTRUMENT.

REFERENCE DESIGNATOR OR COMPONENTS SCREENED IN RED DENOTE
BACKDATING CHANGE SEE PAGER 7-2 AND 7-3.

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX WITH
ASSEMBLY OR SUBASSEMBLY DESIGNATION2{8) OR BOTH FOR COMPLETE
DESIGNATION,

COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE
NOTED.

RESISTANCE TN OHMS.
CAPACITANCE IN MICROFARADS,

=+ DENOTES POWER LINE GROUND.

v DENOTES GROUND ON ETCHED CIRCUIT ROARD.

- DENOTES ASSEMBLY.

DENOTES MAIN SIGNAL PATH.

DENOTES DC FEEDEACK PATH.

. —r il =@ DENOTES AC FEEDBACK PATH.
. [[__] DENOTES FRONT PANEL MARKING.

. T 777 7) DENOTES REAR PANEL MARKING.

. W/} DENOTES SCREWDRIVER ADJUST.

.1\924; DENOTES WIRE COLOR: COLOR CODE SAME AS RESISTOR COLOR

CODE. FIRST NUMBER IDENTIFIES BASE COIOR, SECOND NUMEER
IDENTIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES NARROWER
STRIP. (e. g. 924, =WHITE, RED, YELLOW.)
A DENOTES COMPONENTS NOT MOUNTED ON ASSEMBLY.
% AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED AT FACTORY.
ALL RELAYS ARE SHOWN DEENERGIZED.

000 DENOTES FERRITE BEADS.

—% " DENOTES SECOND APPEARANCE OF A CONNECTOR PIN.




Section VII Model 3406A

Table 7-1. Model 3406A Asaembly Designations

REFERENCE
DESIGNATION TITLE -hp- PART NO. SCHEMATIC LOCATION

Al Sampling Probe Assembly 03406-66504 Page T-11
A2 Top Aszembly 03406-665601 Page 7-11, 7-13

Al Bottom Assembly 03406- 66502 Page 7-11, T7-13, 7-15,
7-16 and 7-17

8i Range Switch Aszsembly 03406-61901 Page 7-11, 7-13, 7-16,
and 7-17

NOTE

All components not located on one of the above assem-
blies are considered part of the "main" assembly and
are not prefixed with an assembly reference designator.

FROEBE REFLACEMENT

The Sampling Probe Assembly (Al) is not afield repair-
able item. A complete assembly is available on

an exchange basis (-hp- Part No. 03406-62103) through
yvour logal Hewlett-Packard Sales and Service office
{See Appendix B for office location).

AZ “HINGED"
TOP ASSEMBLY CHASSIS

Al
T Bt L SAMPLING FROBE
IA06R-4 - 0962 ASSEMBLY




o Ty B D T T Ty Dy

RO A 02 0D

Remove top cover,

Remove both right and left side covers.
NOTE

The instrument is pow ready for
calibration and adjustment.

Remove the "top shield" to make the + and -
15 v testpoints and Top Assembly accessible.

Remove the four screws from both the right
and left side gussets.

Remove the front-center =crew on Top
Assembly.

NOTE

The "hinged chassis" may now be
lifted up to make the Bottomn As-
sembly accessible.

COVER REMOVAL




" PULSE IN

y

METER HOLD

SAMPLING BRIDGE
/_PULSE DRIVE

SAMPLING

FET SOURCE

# TO HOLD CIRCUIT

SIGNAL AMPLIFIER

RM WAVEFORM (7]
yayErom © PASE 7410

PROBE

FET DRAIN

t

NEGATIVE

;
i
T
!
i
| POSITIVE
T
I

T
i
L

FEEDBACK

\,

N
T

34064-J-Q8TH

BRIDGE BIAS
AND BALANCE]
ABRTO,RTZ

{ ~FEEDBACK)

ABRTE - AZCI AZRI

ATTENUATOR
51

~I5V

sy STABILIZING AMPLIFIER

A2C4,CI8 ACR4S
i©
i€

LOW PASS
FILTER

AZRSI

STAB
. AMPLIFIER
1 a201 1G4

siRi4 sk azcie

51 b
RANGE
‘10PEN ON UPPER

FIVE RANGES




NOTE
SHORT COLLECTOR O©F
A3Q8 TO GROYND

SAWTOOTH TRIANGLE FOR WAVEFORMS A2cl5

PULSE AZRI2
GENERATOR GENERATOR GENERATOR 0]6JO0J00)] A}
A3GQLQI2 ABQ9,GID ABQ6-Q86

, \

1
WAVEFORM WAVEFORM WayEFORM
PAGE 7~14 . PAGE T-i4 @ PAGE 7-14 @

SAMPLE HOLD_|
CIRCUIT

waVEFORM (1)

- FEEDBACK}
pace 10 WAVEFORM (3} WAVEFORM (5} WAVEFORM (5) +0.7 YOG F.5. f

/ PAGE T-i0 PAGE 7-10 \ PAGE 7-10 \

A2CRI

LOW PASS
AZR24 \ FILTER

SN

A2CR3,4

EMITTER | DETECTOR {/ a2re0 + APRER
- AMPLIFIER ’ FOLLOWER AZQI5, 016
A207,08 42010 AZGRY,CRID

AZCR5,6 Y

)

\_i/ A2R25

AZCR2

WAVEFORM A2C137 A2C29 3
:J CALIBRATE N eNEFORM O]

AZRT3
<7 NOISE
SUPPRESSION
VOLTAGE
{FRONT PANEL ZERC} v
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azR32  AZCIS
s e

j——DETECTOR CIRCUIT ==y s NON T LINEASS METER DAMPING/HOLD CIRCUIT e,

METER
HESPONSE A3C3
(-FEEDBACK] e A3C26 A3mi3 AzA2I -10 VDE F.5.
NON = LINEAR A
GAIN NETWORK|

a202l,
AZR9Z, RIOZ AICR3 A?\C“ ABRZZ

+0.7 VDL F.S.

LOW PASS AZRT!
FILTER A3ZTPZ

+10 VDC F.5. :
IFF A3RIO AZRE oPER AZRZY i
AMPLIFIER A7 g
A2QIT-Qi 4
OPEN
3 -

DURING
METER HCLD A3R26
OVERLOAD .
A2020
R4
1

1€ ‘ :
AZL0 4 -

DETECTOR | § AZRGO {4. AZRGZ
A2015,Q16,
A2CRY,CRIG

A2C29 7

AZRT3

% NOISE

SUPPRESSION A3CRS
VOl E

LTAG
{FRONT PANEL ZERO} v
‘\IN CIRCUIT DURING

METER HOLD ONLY

Figure 7-1. Functional Block Diagram
and Cover Removal

01811-1
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—BOTTOM—

e

5 |

il

FERRITE
BEADS
HpPART NO
SI70-0018

FL3 INSIDE
| SEE FIG 7-9

@9

BLU ‘

ORNE) BRN

WHTED F!EDII
R

ERGRN

© RANGE SWITCH ASSEMBLY SI

co Cl 1S ON
INTERCONNECTING

»QM ASSEMBLY

L

HOHAC rGWT

| _—~METER HOLE

| —PULSES N FROM PULSE GEN

BRIDGE 8145 AND BALANCE (PO3)

CONNF;:%?'gg =) e ) ———FEEDBACK TO FET AIQI

B =X [™—BRIDGE BIAS AND BALANCE (NEG!
- : - I [™—SAMPLING PROSE OUTPUT
§ ™—FET DRAIN AfQF

J40BA- B-0948

Figure 7-2. Chassis Components
01811-1
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Section VII

A2T0 |V RECEPTACLE

TO W40 ¢S

\935; 7O JB (10} ]

CATSBJF?A(TGSR
' y OUTPUT
934, TO J6{I2)—] /
\906; TO JBII1 )=

927, TO JB(8)—

\937; TO JE(9)—]

A
\B;TO RITAND S2 =]

\818, TO Fi

/I v
936, TO J50i2)

\946, TO JB(6)
\945; TO J&IT)
804,70 J5(6)

\923; TO J6(5)

oo [-oo3 ) [~or | (o3 | [ |2 [
‘OFF H-so -0 ||| 30| |{ -20 || [ -0 ||| _© ”H 10 CAL

3406A-B-06724A
g1, PENCTES WIRE COLOR USING STANDARD COLCR CODE.
Y2 {g.g. 918 = WHITE, BROWN, GRAY)

RANGE SWITCH ASSEMBLY

SAMPLING PROBE CONNECTIONS
FROM PROBE FILTER (FL2)

BOTTOM VIEW OF INTERCONNECTING ASSEMBLY

24064~ B-0669

Figure 7-3.

Range Switch and Interconnecting Assembly
01811-1
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Model 3406A

All waveforms should be observed With 10:1 Probe

® Sampling Probe Output
{Bage of A2Q2)

Vert = .1V/cm; sweep = 2us/cm
AC coupled; sweeping stopped*

Positive Drive Pulse
) (Cathode of A2CR1)

Vert = 5V/cm; sweep = 2145/ /cim
AC coupled

@ {Collector of A2Q)8)

Vert = , ZV/cm; sweep = lp=/em
AC coupled; sweeping stopped*

@ Signal Amplifier Output
(AZTP1)

Vert= .05V/cm; sweep = 2us/cm
AC coupled; sweeping stopped*

Negative Dirive Pulse
@) (Anode of A2CR?)

Vert = 5V/cm; sweep = 2us/cm
AC coupled

Sample Hold Output
@ (Emitter of A2Q10)

Vert = .2V/cm; sweep = 10usec
AC coupled: sweeping stopped®

* To stop sweeping, short collector of A3Q6 to ground (Figure 7-8)

Figure 7-4. Input Circuit Waveforms
01811-1




TO J4 R M‘(S I

1

B/ STABILIZING
AMPLIFIER

b A
- SIGNAL AMPLIFIER

~——SAMPLE HOLD C '

S N

TOP ASSEMBLY
(hp Part No, 03406-668501)




SNEE:
5:3: 1&4;‘{

PROBE
CONKECTOR |

oA ] SAMPLING PRCBE ASSEMBLY (03406-66504)

1
|

—————d

™

PRGBE CASE
SHIELD

= SAMPLING BRIDGE ===

Cl
PROBE TIP I000PF
T |

Eall
100K

- - - —_— NOTES

w0 A3 ]BOTTOM ASSEMBELY (03406-66502)
1. ALL WAVEFORMS ARE
(€)Blas UNDER THE FOLLOWIN(]

RY7
& oo . PROBE INSERTED
Pt _ RECEPTACLE,
IGOK .

R7) K72 RT3 ‘
15K 10K 15K CAL PUSEBUTTON
BAL (7 . SWEEPING STOPPH
c2a con ING COLLECTOR g
190 GROUND,

FOR PHYSICAL LOCATION OF SAMPLING i ‘L i : . ALL DC VOLTAGE LE

BARIDGE CONTROL CIRCUIT AND R76, ICAL AND MAY VARY FH
SEE PAGE Tri2 MENT TO INSTRUMENT.

-

REFERENCE DESIGNAT{

TOPVRIGHT 1966 BY HEWLETT-PACKARD COMPANY VALUES SHOWN IN RED
BACKDATING CHANGE §}

7-2 AND 7-3.




; -«}7’5
Skt 3

FROBE |
FL2 | Fi%E
703406~ 66507)

Y

PO Azf TOP ASSEMBLY (03406-66501}

TO METER
HGLD

CIRCUIT
A3 JT (1)
Fi6 7-8

PULSES
FROM PULSE

GENERATOR
A3; 4810}
FIG 7-8

(1) seE NOTE |
|

i -3 TO-7vDS

BOTTOM
k]

{03406 -€6502)

SIGNAL AMPLIFIER

RY
220K

NOTES

ALL WAVEFORMS ARE OBSERVED
UNDER THE FOLLOWING CONDITIONS:

PROBE INSERTED INTO 1 VOLT
RECEPTACLE,

CAL PUSHBUTTON DEPRESSED.

SWEEPING STOPPED BY SHORT-
ING COLLECTOR OF A3C6 TO
GROUND,

ALL DC VOLTAGE LEVELS ARE TYP-
CAL AND MAY VARY FROM INSTRU-
MENT TO INSTRUMENT.

REFERENCE DESIGNATOR AND

VALUES SHOWN IN RED DENOTES

BACKDDATING CHANGE SEE PAGES
-2 AND 7-3.

+5,4V0C

+1.3vDC

RIZ RI3:
277.52 GAOO:

BECALSE
CFFSET, T
AT EMITTH
GATE OF
o TC 8

CALIBRATE

]

ATTEI‘;UATOR
|

SIRI = 30.73
SIRZ = 128.1
§lR3 = 150
SiR4 = 410.26
SIRS = 410.26
SIRE = 410,26
SIRT = 410.26
SIRB = 410.26
SIRe=277.5
SIRIO= 277.5
SIRlI= 277.5
§IRIZ= 277.5
SiRI3s 189.7
SIRi4= 18K

RS5O
B200

-6, 3 VE




Model 3406A

BOTTOM
Fra A3l ASSEMALY Tf T7'Z'I
(03406 - 66502) by

1
1
SECOND APPEARAN%E}]

Section VII

3
4
: 3 5 OF T (SEE FIG 7-
(PN, ) A -—
--f--J e
--4--1 45
U Ay i - - .- .- - - -
] ‘
N SAMPLE HOLD CiRCUIT \ 5y
o I Jue
* ‘ D1 >— 18V
| sy ! cIo J_ R2D
| 0.05 +1.c3 a7 R29
! ® 50 nog 2700
R24 CLAMP DRIVE
Al : Rz L1 -.3vDC 2200 <t 95 Faom PULSE
18K ; 56K | Vil e e ’ O] e GEVERATR
» / o] X hetd / 210 P R
___—«-. (O] 5.I5v wcra [/ / R3O r32 c:s |
T X 5 2700 1K PRI N
N T2\ [SAMPLE HOLD)}
05 ® cR2 YRS s a9 \s, | J‘.__% L QutRUT !
\ 6.V ¥ cee ! T
U P o zsavee /17 Pl = FIG 76
) RE5 ® -.5vDC
56
Tent o -5.6V0%
CR7 0-0% Loz -tV Lo Lo
T locorPF T 4CCPF 6B0PF '
R27 R31 < 44
BECAUSE OF A207'S DC 10K 2200 -V 9 -7y
QFFSET, THE DC VOLTAGE
Rizy Riar AT EMITTER OF 6 AND
277,85 ggo0s @ 10K QATE OF Q7 MAY 9E
0 TO & VOLTS v v v
10 -15v
o
=I5V i
|
r3at LIS !
12 e ETABILIZING AMPLIFIER srmem—————=x 39K +T 5¢ !
- |
i 1 *1r Lk v _;' 1
' : y R43 b ps
MEGTAE g4 o1}
L 8 2] 23 z7e +I5V | 44
P
i
4 1R48 R3E R36 < R35 | !
- 1 $8200 cRE 215K 22 IGK S f)“j, 1
P -
1 1
+i%,3vV0C Cl7 At 0
13 107] 7 =
RSI
s 27K |
NI i } .
| - a.5v0C] +13.8VDC |
! a4 qiz al
R44 R4l
Ra7 clg R5G 31 \-5.gvps {2800 1003 / F -
15K 0.1 8200 i e +
.ﬁ{/ L R4
| 5.4V0C| a9 Ris 100 ZERQ _.EVDC |
1 (6] '
carl R4g c20 RAD SR37
50 T 220 o 15K S gk
- l
1 i v |
I
\ By
-~ T =" - - - - - - 3‘;;&:--]-0650&
01811-1 Figure 7-5. Input Circuits 7-11.



Section VII Mode] 3406A

1.

|~ SAMPLING BRIDGE CONTROL .

H aam r - = o=

DRAIN RESISTOR
FOR a1l

TDTJB
A3
BOTTOM ASSEMBLY
(hp Part No. 03406-66502)

01811-1
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LI
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.
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o

L B
P ;

- L

NOGN-LINZAR GAIN ADJUST—?

o

R

A2

TOP ASSEMBLY
FPart No. 03406-66501)




jg,;.bjrf» St .:%q

TOP ASSEMBLY (03406-66501)

DETECTOR CIRCUIT : NON-LINEAR METER CIf

DIFFERENTIAL
AMPLIFIER

+14.3vDC

+.7vDC F.S.

33.2K
A

“L[CES

4.7

51

RANGE
Q\T\\Ws TS VOLTS/DECIBELS

N R66
N 15K _} T
R2 2 AN~
5K J6 3
NOISE /1/
N J8 % SUPPRESSION 0
B o VOLTAGE

B, s w neo
4700

NOTES

. ALL DC VOLTACE LEVELS ARE TYP-
ICAL AND MAY VARY FROM INSTRU-
MENT TO INSTRUMENT.

REFERENCE DESIGNATOR AND
VALUES SHOWN IN RED DENOTES
BACEDATING CHANGE SEE PAGEE
7-2 AND 7-3.

. *A3C3 AND A3C4 MATCHED PAIR TO
WITHIN 1%.




Ton T Sk 3

— - — -

BOTTOM ASSEMALY (03406-66502)

METER DAMPING/

N~-LINEAR METER CIRCUIT

Kl

I FROM g
AL JICOIND £ *5EE NOTE 3
METER c3 +I5Y

(2) RESPONSE crz G |
|
|

Ri3
10K o
b—AnA

TP2 +IOVDC F.S.

Qe
R74 w

56 C3!

0-:'7 +IOVDE F.8.
LAY

RIO Rl
270 M

W VVA

£30
Oal
~—
OVERLOAD CRII
N\ 020

RI2
10K
S A

|
|
|
|
|
|
I
|
|
|
|
!
i
!
|
1
|
i
!
|
|
!
|
|
|

-— -

TOF ABSEMBLY {03406-88501)

s NON-LI(NEAF\’ GAI(I;\I) ADJUST
f—=———=2x(TRACKIN
f——==SUPPRESSION ZERQ ===—x

R8O rRez (@) <res

10K % 10K o 10K % —50 ‘7 CRIZ

R8I R84 RE87 RS2 i @j GRé%%
100K

1% K 1K M
Rae RE5 RE8

BE70 l 9310 8310 M’ 7 | cria 3 RIOS

R94 i? 2200

AN

Lo

2% 1

220 —7

COPYRIGHT 1966 BY HEWLETT-PACKARD COMPANY




Model 3408A

I S uy

MBELY {Q03406-68502)

METER DAMPING/HCLD CIRCUIT

%3*SEE NOTE 3 15V

1L
K RI3

10K
— A

1L
¢
C2g
0.22
Tp2 +I0VDC F.S. -5V

SEE NOTE 3

*
RIt c4 R22
IM 4, 10K

+.07VDC

a5

~{0VDC F.S.

R25
1GK
VAA

Section VII

VWA € VA

Ri2
10K

VA,

TOP ASSEMBLY {03406~-66501)

NON-LINEAR GAIN ADJUST +15Y
fw_m(TRACK|NG)w; cio

CR20

CRI2 RIO3 R4
R92 *? 5800 4730
4 AN

100K VWV
CRI4 ®) lrgl'g

4 RIS
’ k94 i%’ 2200
10K

RIIT
619

3406A-E-06524

*SUPPRESSION ZERO

F TRACKING

Figure 7-6, Metering Circuits




Section VI Model 34064

All waveforms ghould be observed with 10:1 Probe

Triangle Gene t
@ (Collector of A3QT) (C% ﬁect ne Eaftg:é é)us) put

Vert = 2V/em; sweep = 2us/em Vert = 2V/em; sweep = 20ps/em
AC coupled; Ext. trigger AC coupled; Ext. trigger-collector ASQT

Sawtooth Generator Output Pulse Generator Qutput
@ (Collector A3Q9) (Anode of A3CRI14)

Vert = 2V/em: sweep = 20 us Vert = 5V/cm: sweep = 1ps/cm
AC coupled; sweeping stopped* AC coupled; sweeping stopped¥

* To stop sweeping, short collector of A3Q6 to ground (Figure 7-8),

Figure 7-7. Pulse Generator Circuit Waveforms

01811-1




T

TRIANGLE GENERATOR—

ULSE GENERATOR—

ot

TOY\JB
A3
BOTTOM ASSEMBLY
(hp Part No. 03406-66502)




Model 3406A

BOTTOM ASSEMBLY (03406-68502}

o

SAMPLE HOLD CIRCUIT
A2:45(9) 7/7,
42;J5(8) /‘/

A2, U5

p===o—=TRIANGLE GENERATOR SAWTOOTH GENERATOR ——= :'fv

> k29 R3i < L Res .l; R35 : R4t lnaa:

> 5200 82005 ® $4700 T 10K 33003 5603

Qo
R30 R32
68K / ) ®

s 1

Vids

R374

COLLECTOR OF
Q6 TO GROUND

als
TO STOP THE f
"SWEEPING", SHORT . |/j

c7
1000PFT"

J9

TRIANGLE
TEST
POINT

NOTES

1. WAVEFORMS {9) AND (10) ARE
OBSERVED WITH THE COLLECTOR
OF 43Q8 SEORTED TO GROUND.

ALL DC VOLTAGE LEVELS ARE TYP-
ICAL AND MAY VARY FROM INSTRU-
MENT TO INSTRUMENT.

3. REFERENCE DESIGNATOR AND
VALUES SHOWN IN RED DENOTES
BACKDATING CHANGE SEEE PAGES
-2 AND 7-3,

01811-1
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CYORREF &

Model 3406A

7-3

Section VII

PULSE GENERATOR

T2
5 7.2yl +15Y
CRIZ €7
R4T
514l X
I
T +ISV R4B
Q0TH GENERATOR ==— Rag
3*
RrR40 g R4l ¢ R42 g R49
o @ 10K 2 33009 560% LM I
CRI3 CRI4 [
/ Q1o
E 7 N\ B2
) PULSES
Q/Bl = ——— ——— Sy NJS WHT T SAMPLING
all e —— 10 PROBE ,
cRi cio L I [ \{ Al; Jios)
y 0.05 N
) id NN } > 3 >+
* R4S § iz cLamp %7 VO
47005 DRIVE |
L ] .1 8 4 >'r—"
880PF 4 e ' =
Ra4 cid |
500PF RS!
;:R.?(S - ]l AN o 4G 2 o.col Ik N ! \IL CLAMP DRIVE
15002 it VWA 7 2 ) (1:'& gﬁa#m.s HOLD
-3
o AZ;J8(2)
p
cit L cizl+ %7
0.005T 50T
~iBYy t
I
RV RN |
It & == - — Pr— — - - ——
SN
-
COPYRIGHT 1966 BY HEWLETT -PACKARD COMPANY
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Figure 7-8. Pulse Generator Circuits
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Section VI Model 3406A

po AR | BOTTOM ASSEMBLY (03406-66502)

FL3 (03406-63202)

===CALIBRATOR ===

2 RI
L 2909

PO 81

RANGE
VOLTS /DECIBELS

=SV
2406A-0 -06514

COPYRIGHT 1966 BY HEWLETT-PACKAE;) COMPANY

INSULATORS
{03406-23203)

CONDUCTOR
SUPPORT
(03406-23205)

CONDUCTOR

(03406-23204)

BOOY

. REAR
FILTER ASSEMBLY FL3 (03406-23202)
INGLUDES CI,C2,RI
AND ONE FERRITE BEAD

39064 -B - 057 (03406 -63202)

Figure 7-9. Calibrator

01311-1




e

BOTTOM ASSEMBLY
(hp Part No. 03406-66502)




FLI LINE FILTER
(03406 -66506)

BLK

WHT/RED/GY

Tl

52 BLK/GRN

—

TSR
| = 230

S

Lc4
£0.0047| GROUNDED ON
" INTERCONNECTING ASSY

BLK/YEL

Mq.%.

Lc3

- — -

BrO A3| BOTTOM ASSEMBLY (03406-68502)

+31VDC

NOTES

. + AND -15 V TEST POINTS PHYSICALLY

LOCATED ON TOP ASSEMBLY A2,

. ALL DC VOLTAGE LEVELS ARE TYP-

ICAL AND MAY VARY FROM INSTRU-
MENT TO INSTRUMENT.

. REFERENCE DESIGNATOR AND

VALUES SHOWN IN RED DENQOTES
BACEDATING CHANGE SEE PAGES
7-2 AND T-3,

COPTRIGHT 1966 BY HEWLETT-FACKARD COMPANY




Model 3408A Section VII

s P R
e

OM  ASSEMBLY (03406-66502)

CR23
.19V

¥
La

4 SEE NOTE |
= sevoc N
SERIES REG +i5v
al

777/-1 +I5v .
E Je 7 J8 RZESZ
> | 8 &

Fd

v ]

LR ] =%
| CR2O0A
+8.5VDC  CR2I &

Q4 CR22N

+I7VDC

+3VDC

DIFF
AMPLIFIER

Q5 Qg
~-.82VDC

: RS2
> 1500

-7 VOLT
C]r CR24 8 | SUPPLY

\\':s

REF DIODE

=15v
~5.3V0C ADJ

~g.ov0c M2

R6Q DIFF EF!S5
'2°°i AMPLIFIER 100
r N

-16.6VDC

-6.2VDC 4 Qe Qig

CR25
CR2E
CR2T
CR28

: <3 <
98— Rei

I

Q2 |
SERIES REG ~i5V ‘
I

1

I

4

-15.9vDC /(/
SEE NOTE |

ay H_E\;LETT-PACKJH; COMPANY -T T 34%eA-0-0884aA

01811-1 Figure 7-10. Power Supply Circuit




CODE LIST OF MANUFACTURERS (Sheet 1 of 2)

APPENDIX

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code)
and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the supplements used appear at
Eave been arbitrarily assigned to suppliers not appearing in the H4 handbooks.

the bottom of each page. Alphabetical codes

Cods
Hao,

oeang
uelde
mra
[LERRE)
00335
06173

00656
oxrg
oGrat
ooa1s

Jus:EN

00864
aoaal
(BRI
[bFET
01281
maas

61349
01561
G138%
0141
01361
o
02 s
02660
[rgk)

[

o2
03508
0308
nra?
0387;
[(REEE)
13984
E104)

[LIH K
0ape?
nazz
4298

04354
04464

[ILIEYN

04713

04737
carry
nr
04796
a4
LA}
000§

uyzi?

nh3d?
05393
LH616

nsb7 ¢
R

HEXNL]

5783
20
[Esea
1l
Uk
s
HALD)

64%)

[T

[ET
0088

Manufocturer Addross

.5 A, Commen

McCoy Eleclionics

Sagt Efeclromics Corp.

Humigail o,

Westrex Corp,

Garleck Packing Co.
Electronte Produgis Div,

Arrovox Carp,

Any supplier of U, S,
Mount Holly Springs, Pa.
Rochesler, H_ Y
Celton, Calif,

New York, N.Y.

Camden, M. J.
Hew Bedford, Mass.
Amp, Inc. Harrishurg, Pa.
Aurcealt Radie Corp, Boonton, N.1,
Horithan Engineening Laboratones, Inc.
Burlington, Wis.
Sangama £ lecine Compaiy,

Qrdilt Division {Capacitars) Macian, i,
Gue Engingenag Co. Les Angeles, Galif,
Carl . Holmes Corp, Los Argetes, Calif,
Allen Biadley Co. Wiiwaukee, Wis.
Liten [adusiries, Inc. Beverly Hills, Galil,
TRW Sericonductors Ing, Lawadale, Calif,
Texas [nsteuments, nc,

Trxastsior Products Div,
The Aliance Mig. Ce,
Chassi-Trak Colp.

Pacilic Relays, Inc,
Ametoch Carp

Pulse Engineenag Co.
Feroxcube Corp. of Amesica
Cole Mg, Ca. Palo Alte, Calif.
Amphenol-Barg Eleclronics Cerp. Chicaga, 11l
Radiw Corp. of Amenca, Semiconduclor

and Malerials Giv, Someryitle, M.,
Vocahine Co, of Amedta, Ing,

Q14 Saybrook, Coan.
Hopkins Engineenag Ca, $an Fernando, Calif.
G, E. Semiconductor Progects Dept. Syracuse, M. Y.
Apex Machine & Tool Co, Dayton, Ohig
Eldema Corp. £1 Monte, Calif.
Transitron Electiomic Cotp, Wahetield, Mass.
Pyrohim Resision Co. Morislown, &, J.
A Marine Maters, Inc, Los Angeles, Galil.
Arrow, Harl asd Hegeman Eleci, Co.

Hartford, Conn,
Lambertyille, N}

MNew Yok, N Y.
Myrtle Beach, §.C.

Dallas, Teras
Alliance, Ohio
Indianapolis, Ind,
Van Meys, Qalif.
Rockfard, |IE
Santa Clars, Galif.
Savgerlies, N.Y,

Taurws Corg

Eimenco Products Co
Hi-G Division ol Aerovox
£14gin Hational Walch Co.,

Elettrames Drerston Buibank, Calil.
11500 Paper Tube Co. Chicage, 1.
Bymee Devision of Hewtett-Pachard Co.,

Fale Alta, Calil,
Sylvania Llectne Prods. . Ing,
Electramc Tube Dy, Houmain Yiew, Caltl
Motorala, Inc., Semicondueior Prod, Div,
Phoenix, Alizona
Faltues Ca,, bac., Weslern Div, Culver Cafy, Calul,
Automatic Kiecirie Co. Horthlake, 111,
Automahic Electric Safes Conp, Horthlake, 1N,
Sequoia Wie & Cable Go.  Redwood Cily, Calill
Pracisson Cond Sprng Co. £ Monte, Calit.
P, W Mator Gompaiy Chicaga 44, 111,
Twertielh Gentury Piashies, Ing,
Los Angeles, Calif.
Westinghawse Electric Corp,

Semi-Conducior Dept,
Ultromee, Ing,

[ilumetrome Engineering o,
Casan Plastic
Ic o Electnical Spec, Co. b
Baiber Colman Co.
Tilfen Optical Co

Meslyn Hoights, Long Island, N, Y.
Metrogehlan Telecommumcations Carp, ,

Melrn Cap, Divssien Brockbyn, B Y.
Stewart Engincening Co. Santa Cruz, Cahtf,
Wakelicld Lagneenag ing Wakefield, Mass
The Hassick Co, Bridgeport, Conn,
Bausch and Lomh Opfigal Co, Rochester, N.Y.
E T A Pioducts Co. ol America Chicage, |11,
Western Dewices, Ing, Inglewnod, Calif.
Amalor Elcctronic

Nardwaie Ca. Inc New Hothelle, N ¥
Beede Llectical Inshigment Co,  Inc,

Penacook, # H.
U, 5 Semcor Dovision e Huclear Corp,

al Ameiica fhatnis. Atizona
Tomngien g, Ce., West Oiv. ¥an Nuys, Caif,
Kelvrn flocine Co Van Huys. Calil

Youngwond, Pa.
$an Matea, Cald,
Sunnyvale, Calif,

Clgwetand, Chig
Rackiord, 111

Code
Ho.

0FL1S

0i126
7137
07138

749
07232
rz6l
07263

a2
07387
arran
ara1n
07933
07366

07340
8145
ngrag
08358

08717
08718
08792

(18984
09026
09134
09145
49750
19569

09664
10714

10811
10646
11236
es?

iz
1534
a1

1nn:
11870
12136
12657
17859
12830
13103
1339
13836
14088
14183
14298
14655
14860
15203
15891
k512

15909
16037
16352
12:3:2)

L6758
Lg%
L7434
18486
13583
18873
19315

19500

19701
20183
21226
24520
2133y
21964
4448
24455

Manufacturer Address
Carming Glass Works
Electionic Componenis Dent, Bragtord. Fa.
Bigitran Co. Pasadena, Calif,
Transistor Electronics Corp.  Minneapolis, Minn,
Weslinghouse £lectric Corp,
Eleclionic Tube Div,
Fitmohm Corp,
Cinch-Graphik Co,
Avnet Corp.
Fairchild Seasconductor Cosp.
Mountain ¥iew, Calif.
Minneapolis, Minn,
Los Angeles, Calil
Techmcal Wire Products Springfield, M. ).
Continental Device Corp. Hawthome, Calif,
Rheem Semiconductor Corp, Mountaia View, Calif.
Shogkley Semi-Conduclor
Laboratones
Booaton Radio Corp.
U.5. Engineering Co.
Bhinn, Delbert, Ca,
Burgess Battery Co,
Wiagara Falls, Ontario, Canada,
Burbank, Calif.

Eimira, N.Y.

Hew York, N. Y.

City o Industry, Calif,
Los Angetes, Calif,

Minnesota Rubber Co.
The Birtcher Corp.,

Pale Alto, Calif,
Boonton, H.J.

Los Angeles, Calif,
Pomona, Calif.

Sloan Company

Gannon Electnic Co., Phoenix Div.  Phoenix, Ariz.

GBS £lectaonics Semiconduclar
Qiperations Div.of €.B.5..lnc.  Lowell, Mass.
Mel-Rain Indianapolis, lad,
Babeock Relays, fac. Gosta Mesaz, Calif.
Texas Capailor Co. Houston, Texas
Atohm Electronics Sun Valley, Calif,
Electro Assemblies, Inc. Chicags, 1N,
Maliary Batlery Ca. of
Canada, LId
The Bristol Co.
General Transistor Western Corp.
Los Angeles, Calif.
Berkeley, Calil.
Niagara Falls, N.Y.
Berae, Ind,

Torante, Oatario, Canada
Waterbury, Conn.

Ti-Tal, Inc,

Carborungym Ca.

CTS of Bemme, Inc.

Chicago Telephane of Calitorma, Inc.

Su. Pasadena, Callf.
Palo Alto, Calif.
Santa Ana, Calif.

Microwave Eleclronics Corp,
Duncan Electronic, wc.
General nstrument Corporation
Semiconductor Division
Imperial Electronic, ng,
Melabs, Inc.
Fhiladelphiz Handle Ca.
Clarosizl Mg, Co. Dover, N.H.
Nippon Electric Go. . L. Tokyn, Japan
Delta Semiconductor Inc,  Mewport Beach, Calif.
Thermotioy Dallas, Texas
Telefunken {G.M.B.H.) Hanrover, Germany
Widland Wig. Co. Kangas Cily, Kansas
Sem-Tech Mewbury Park, Calif.
Calif, Resistor Corp, Sants Manica, Calif,
American Componenls, fac.  Conshahocken, Pa.
Carnell Dubilier Elac. Gorp. So. Plainfield, B.J.
Wrihams Mg, Co. San Jose, Cahif.
Webster Elecirontcs Co. Inc. Brooklyn, N.¥.
Adjustable Bushing Go. N. Hollywond, Cahf,
Twenheth Centory
Coil Spring Ca.

Hewark, N.J.
Buena Park, Cald,
Palo Alte, Calil.
Camden, . ).

Santa Glara, Caht.
The Daven Co. Livingston, N.J.
Spruce Pine Mica Co, Spruce Fine, N. C.
Computer Giede Corp. Lodi, N, J
Oe Jur-Amsco Corporalion
Long Iskend City 1, B Y.
Defco Radio Div. of G.M, Corp, Kokgmg, Ing,
Theemonelics Inc Cancga Park, Cabf.
Tranex Company Mountam View, Cahl.
Radig ladusiries Des Plaines, 111,
Curhis Instryment nc. Mt Kisco, N.Y.
E.1. DuPont gnd Ge., Inc, Wilmington, Del,
Echipse Fienser, D, of
Bendiz Aviation Corp.
Thomas A. Edison Industres,
Div. of McGraw-Edison Co. Wes! Orange, N.J.
Electra Manulacturing Co, Kansas City, Ma,
Elecironic Tuse Corp. Philadelphia, Fa.
Exaculive, Inc, Mew York, N.Y.
Fansiee! Melallurgicat Corp, Mo, Chicago, 11l
The Fafn.r Bearng Cu. New Bolain, Cann,
Fed, Telephone and Radio Corp. Clhilton, N.J.
Grneral Electine Ca. Schenectady, N.Y.
G.E.. Lamp Divizion Nela Park, Cleveland, Qhio

Teterboro, N.J.

00015 -39
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Monufacturer Address
Genesal Radio Co. West Concord, Mass,
Gries Reproducer Carp, Hew Rochelle, N.Y,
Gropet File o. of America, Inc. Carlstadt, N, ).
Hamillen Walch Ca, Lancaster, Pa.
Hewlett-Packard Co. Palp Aitn, Calif,
G.E. Receiving Fuhe Depl, Owensboro, Ky.
Lecteohm Inc. Chicago, 1,
Stanwyck Corp. Hawkesbury, Ontane, Canada
P.R. Mallory & Co., Inc. indianapedis, ind,
Mechanical indvstries Pred. Ca, Akron, Ohio
Miniature Precision Bearings, Inc.  Keene, N.H.
Muter Co. Chicago, 111,
C.A. Naorgren Co. Englewond, Cala,
Qhmite Mg, Ca. Skekie, 111,
Pglaroid Corp. Cambridge, Mass.
Precision Thesmometer and
Inst. Co.
Raytheon Company
Rowan Controller Co.
Ward Leanard Electric
Shallcross Mig. Co.
Jimpson Electrac Co.
Sonotone Corp,
Sorenson & Co., Inc.
Spaulding Fitre Go,, Inc.
Sprague Electric Co.
Telex, Inc.
Thamzs & Betls Co.
Teippler Electrical Inc,
Union Switch and Signal, Div. of
Westinghause Air Brake Co.
Universal Electric Co.
Ward-Leonard Electiic Co. Mt. Vernon, N.Y.
Weslern Electnie Co., Inc. New York, N.Y.
Weslon Inst. Div. of Daystrom, Inc. Newask, N.J.
Witlek Manutacturing Co. Chicaga 23, 11l
Wollensak Oplical Co. Rochester, H.Y.
Allen Mg, Co. Hartford, Gean,
Allied Canitol Co. . Inc. Mew York, H.Y.
Allmelal Screw Prod. Co., Inc.
Garden City, N. Y,
Atlantic India Rubber Works, lac,  Chicage, I,
Amperite Co., lac. New Yark, N.Y.
Belden #lg. Co. Chicaga, 1.
Bitd Eleclronic Corp. Tleveland, Ohig
Birmbach Radio Co. Hew York, N.Y.
Boston Gear Works 0iv. of
Muiray Co. of Texas
Bud Radio Inc.
Camloc Faslener Corp,
Allen D, Cardwell Electronic
Prod. Gorp.
Bussmann Fuse Div, of McGraw-
Edisen Co
Chicagn Condenser Corp.
CTS Corp.
Cannon Eleclric Co.
Cinema Engineering Co.
C.P. Clare & Ca.
Centralab Oiv, of Glabe Unign Inc.
Milwaukee, Wis.
Chicago, 1.
New York, N.Y,
Chicago, 1.

Philadelphia, Pa,
Lexington, Mass.
Baltimore, Md.

ML ¥emnoa, M. Y.
Selma, N.G,
Chicago, HI.
Elmsiod, N.¥,
S0, Morwalk, Conn.
Tonawanda, N.¥.
North Adams, Mass,
St. Paul, Minn.
Elizabeth 1, N.)
Bluffton, Jhie

Swissvale, Pa,
Owosse, Migh,

Quincy, Mass.
Cleveland, Ohlo
Paramus, N.J.

Plainville, Conn.

St. Lovis, Mo
Chicago, il
Elkhart, Ind,

Los Angeles, Calif.

Burbank, Cafif.

Chicago, 11,

Commercial Plashics Co,

The Cormish Wire Co,

Chicago Miniature Lamp Works

A.0. Smith Carp., Crowley Div.

West Crange, N.).

Chicage, 11l

Midland, Mich,

San Brung, Cahf,

Cinch MFg. Carp.
Dow Corning Carp.
Eitel-McCullough, Inc.
Electio Motive Mg, Co., Inc,
Willimant:c, Conn.
Providence, R.l.
Chicago, 1,
Brootlyn, M. Y.
Keasbey, N.1.

Coto Coil Co., bnc.
John E. Fast & Co.
halight Corp.

General Ceramics Corp.
General Insirament Corp.,
Semtconductor Oy,

Girard-Hopkins

Drake Wig, Co,

Hugh H. Eby Inc,

Gudeman Co.

Robert M. Hadley Co.

Ene Resistor Corp.

Hansea Mig. Co., Inc.

H. M. Harper Co.

Helspo! Div. of Beckman
Instryments, Inc.

Hewark, N.J.
Qakland, Calil,
Chicago, .
Philadelphia, Pa.
Chicage, Il

Los Aapeles, Calif,
Eue, Pa,
Princeton, Ind.
Chicago, H1.

Fulleston, {alif.

Manulactyrar Address
Hughes Products Division ot

Hughes Arrcraft Co. Newport Beach, Calil,
Amperex Electranic Co., Div. of Hath

Amencan Phillips Co, Inc.  Hicksville, WY,
Beckman Helipol Corp. S0, Pasadena, Calil.
Bradloy Semicondwctor Cotp, Hamden, Cona.
Carling Electric, Inc. Hartford, Gonn,
fienige X, Garrell Co,, Ing, Philadelphiz, Pa.
Fedmial Screw Prod. Co, Chicago, HH
Fischer $necial Mfg, Co. Cincinnati, Qhie
The General Indusiries Co, Etyna, Ohio
Goshen Stamping & Teol Co. Goshen, Ied.
AFD Erectronics Corp. Brookiyn, N. Y.
Jeanings Radio Mfg. Co. San Jose, Calil.
Signalite inc. Heptune, ¥.J.
J.H. Winns, and Sons Winchoster, Mass.
Indusirial Condenser Corp. {hicaga, Il
R.F. Piodects Division of Ampheng-

Borg Eleclronics Corp. Danbury, Conn.
E.F. fohnson Co, Wasecs, Minn,
Internalional Resistange Co.  Philageiphia, Fa.
Jones, Howard B, Oivision

of Cinch Mg, Corp.
Sames Knights Co,

Kulka Efectric Corporation
Leaz Electric Mig. Co,
Littlelose Inc.

Lorg MIg. Co,

C.W. Marwedel

Micamold Elecironic Mig. Corp.
James Millen Mig. Co., Ing.
JUW. Miller Co,
#anadnock Mills

#ueller Eleclric Co.

Qak Manufacturing Ga.
Bendix Pacilie Division of

Bendix Corp.

Pacific Hetais Co.
Phaostran Instrumant ang

Electranic Co.

Phoell #fg, Co.
Philadelphia Steed and Wire Corp.

Philadelphia, Pa.
Poller and Bremfield, Div. of American

Machine and Foundry Princeton, Ind.
Radio Condenser Co. Camden, N.J.
Radio Receplor Go., Inc. Broaklyn, N.Y.
Resistance Producls o, Hassishurg, Pa.
Rubbercrall Core. of Calif, Tomance, Calif.
Shakeproof Division of Hlimois

Tool Works
Signal Indicator Gorp,
Struthers-Ouan Ine,
Thompson-Bremar & Co.
Tiliey Mg, Co.
Stachpole Carbon Co,
Slandard Themson Corp.
Tinnerman Producls, lng,
Transformer Engineers
Ueimile Co,

Veeder Root, Inc.
Wenca Mlg. Co,
Conatwnantal-Wist Electionics Corp.

Philadelpbia, Pa.

Hew Rochelle, N.Y.

Chicaga, NI,
Sandwich, 111,

ML Vemon, H.¥.
Chicaga, 11l

Des Plames, 11l
Erie, Pa.

San Francisco, Calif.
Brooktyn, N, Y.
Maler, Mass.
1os Angelos, Galif.
San Leandro, Calif.
Clevelang, [hio,
Crystal Laka, MY

Mo, Hollywoad, Calif.
$an Fraaciscs, Calif.

South Pasadena, Calif.
Chicago, 11l

Elgin, 111

New York, N.Y,
Pitraan, M. J,
Chicago, 11l.

$an Frangisce, Calil.
St. Marys, Fa.
Waltham, Mass.
Clevaland, Ohio
Pasadena, Calil.
Howlonville, Mass.
Hariford, Conn,
Chicago, Ik

Zierick Mfg. Corp.
Mepco Division of Sessions
Clock Co. Morrislown, N.J
Schnitzer Alloy Products Elizabeth, N.J.
Times Facshiite Corp, Naw York, N.Y
Electionic industiies Associalion. Any brand
{ube meeling EIA slandaids  Washington, D.C.
Unimaz Swilch, Div. of
. L. Maxson Cerp.
United Transformer Corg,
Qxforgd % lectric Corp.
Bouns |aboratares, Inc.
Acro D, of Roberishaw
Fulton Contrels Co.
All Star Products Ine.
Avery Adhesive Label Corp.
Kammerlund Go., Inc.
Stevens, Arnold, Co.. Ing.
International Insltuments, lnc,

Walliagtord, Cann.
New York, N.¥,
Chicago, 1.
Riverside, Calil.

Cotwmbus 16, Ohio
Detiance, Ohio
Hontavia, Calil.
New York, N.Y.
Boston, Mass.

Hew Haven, Conn.
Grayhill Co. LaGrange, 1.
Ttiad Transtormer Corp. Yemica, Calil.
Winchester Elgctronics Co., Inc. Morwalk, Conn.

Handbock Suppiements
Dated DECEMBER 1954
Dated MARCH 1962




APPENDIX
CODE LIST OF MANUFACTURERS (Sheet 2 of 2)

Code Code Code
Manufactorer Address Ne.  Manufacterar Addess Mo.  Monufacturar Address Mo,  Manufocturer Address

Militaty Specilication 85474 R.M. Bracamonle & Co. San Frapcisco, Calif. 93929 G, ¥. Conbiols Livingston, N, J. 95220 Frangis L. Mosley Pasadena, Calif,
Wilkar Preducts, inc. Clevelaad, Ohio 85660 Koiled Kords, Inc. Hew Haven, Conn. 93983 lnsuline-Van Norman nd. , Inc. 98278 Micragal, Inc. S0, Pasadena, Calif,
Raythesn Mlg. Co., jndustrial Componenls 85911 Seamiess Rubbar Ca. Chicage, H1. Eleclronic Division Manchester, N.H. 93291 Sealectra Corp. Mamaroneck, N.Y,
Biv., Induslr, Tube Qparations Newlon, Mass. 85197 Cliftan Precision Products  Clifton Heights, Pa. 94137 General Cable Corp. Bayonne, N.J. 93405 Carad Carp, Redwood City, Calif.
Internationa! Rectifier Corp.  E| Segunds, Calit. 86579 Precision Rubber Producls Corp,  Davlon, Ohio 94148 Raytheon Wig. Co., Industria! Components 98731 Genesal Mills Minneapalis, Minn.
The Aitpax Products Co. Cambridge, Mass. B6EB4  Radio Corp. of America, RCA Div., Receiviag Tube Operation Quincy, Mass. 94821 MNoith Hilis Electric Co. Hineela, N.Y.
Barty Contrels, Inc. Watertown, Mass. Efectron Tube Div. Hartison, N.J. 95145 Raytheon Wfg. Co., Semicanductor Diy, , 98925 Clevite Transistor Prad.
Carler Parts Co. Skekie, III. 87216  Philco Gorporation {Lansdale Califoria Street P lant Newton, Mass, Div. of Clevite Gosp, ¥allham, Mass.
Jetlers Elechronics Division of Divisian) Lansdale, Pa. 94148 Scientitic Radio Preducts, Inc. 98378 Inlernational Eleclronic
Speer Carbon Co, Du Beis, Pa. B7473 Weslern Fibrovs Glass Preducls Co. Leveiand, Cola. Research Corp. Burbank, Calif,
Allan B. DuMonl Labs, inc. Cliffon, N.J. $an Franciscs, Calif. 94154 Tuog-Sol Eleclrie, Inc. Hewark, N.1. 99109 Columbia Technical Corp, New York, N.Y.
Maguire Ingustries, Ing, Greenwich, Conn. 8664 Van Waters & Rogers Inc. Seattle, Wash. 94197 Cortiss-right Cerp., 99313 Varian Associatos Paio Alte. Calif.
Sylvania Electric Prod. tnc, §7930  Tower Mg, Corp Providence, R. I. Electronics Div, Fast Paterson, N.J. 49515 Marshall Industries, Eleclron
Electronic Tube Div. Emporivm, Pa. #8140 Cutlar-Hammer, Inc. Liaceln, {11, 94222 Southco Div, of S, Chester Corp. Lester, Pa. Products Division Pasadena, Calif.
Aslron Co, East Newark, K.J. 88270 Gould-National Batteries, Inc. 5t. Paul, Minn, 94310 Tru Ohm Prod. Qiv. of Modef 93707 Control Switch Division, Contrals Co.
Swilcheratt, Ing. Chicago, |1l 88538 General Mills, Inc. Buffalo, N.Y. Engineering and Mig. Ca. Chicaga, IIl. of America £1 Segundo, Cafif.
Metals and Gontiols, Inc., Div. of 89231 Graybar Electiic Co, Oaktand, Calif. 94330 Wire Cloth Preducts Inc, Chicago, 1Nl 99800 Delevan Eleclionics Corp. East Aurara, N.Y.
Texas Instrmeals, Inc., #9462 Waldes Kohinoor, Inc. Cambridge, Mass. 4582 Worcesler Pressed Aluminum Corp. 99348 Wilco Corporation Indianapolis, Ind.
Speacer Prods., Attleboro, Mass. 89473 General Electic Distiibuting Corp, Worcester, Mass, 99934 Reabrandt, lag, Bosten, Mass.
Rasearch Products Getp. Madisen, Wis. Schenectady, N.Y. 95023 Philbrick Researchers, inc. Boston, Mass. 99942 Hoffman Semiconductor Biv. of
Rolron Manufacturing Co., Inc. Woodstock, N.Y. 89636  Carler Parls Div. of Economy Baler Co. 95236 Allies Products Corp, Wiami, Fla., Hatfman Electionics Corp. Evanston, Lt
Yecter Electronic Co, Glandale, Calif. Chicago, 10, 95238 Centinental Gonnector Corp. Woodside, N.Y. 49957 Technology Instrument Corp
Wostarn Washer MIr. Co. Las Angeles. Calif, B3665 United Transformer Co. Chicage. Il 95263  Legcralt Mg Co,, Inc. New York, N.Y. of Galit. Newbury Park, Calif.
Carr Fastensr Co. Cambridge, Mass. 80179 U.S. Rubber Co., Mechanical 95264 Lerco £lectronics, Inc. Rurbank, Calif,
New Hampshire Ball Beating, Inc. Goeds Div, Passaic, N.J. 95265 Mational Cail Ce. Sheridan, Wyo. THE FOLLOWING H-P VENDORS HAVE NO NUM-
Peterborough, N.H. 90970 Beasing Engingering Ce,  San Francisco, Caifil. 95275 Vitramon, Inc. Bridgeport, Conn, BER ASSIGNED {N THE LATEST SUPPLEMENT 7O
Pyramid Edectric Co, Darlingten, 3.€, 91260 Conner Spring Mig. Ca. $2n Franciseo, Calif, 95348 Gerdas Corp. Bloomfield, N.J. THE FEDERAL SUPPLY CODE FOR MANUFAC-
Elaclro Cords Co. |.os Angeles, Calif, 93345 Miller Dizl & Nameplate Co. El Monte, Calif, 95354  Methode Mig, Co, Chicaga, NI TURERS HANDEQOK.
Viclory Engineering Corp, Spilnglicld, N.J. 31418 Radio Materials Co. Chicago, [Il. 95712 Dage Electric Co., Inc. Franklin, Ind.
@andix Carp., Red Bank Div. Rad Bank, N.J. 1506  Augal Brathess’, Ine, Altlaboro, Mass. 95387 Weckesser Ca. Chlcago, 1. J0000  Winchesler Electronics, Inc.
Hubbeil Corp. Mundelein, 111, 91637 Dale Electronics, Inc, Columbus, Mebr. 96067 Hugging Laborateries Sunnyvale, Calif. Santa Menica, Calif.
Smith, Harman H,, lac. Braoklyn, H.Y. 81662 Elca Corp. Philadeiphia, Pa. 96005 Hi) Division of Aerovox Olean, .Y, J00OF Malco Teol and Die Lus Angeles, Calil.
Central Screw Co, Chicage, Il 91737 Gremar Mig. Co., Ine. Wakefield, Mass. 96256  Thordarson-Meissaer Div, of 1000W Western Coil Div. of Automatic
Gavitt Wire and Cable Co., 51827 K F Development Co. Redwood City, Caiif. Maguire Industries, Inc. Ht. Camel, Il ind., Inc. Redweed Cily, Calit.
Div. of Amerace Coip. Brooktield, Mass, 91929 Minneapalis-Honeywell Regulater Co,, 96236 Solar Manvfacluring Co. Los Angeles, Calif, 0000F Ty-Car Mig. Co., lac. Hollislon, Mass.
Burtoughs Corp., Microswilch Div, Freeport, 11, 96330 Carlten Screw Co. Chicage, 11l 0000Z Willow Leather Producks Carp, Newark, N. ).
Eleclionic Tabe Div. Plainfleld, N.J. 91961 Hahm-Bros. Spring Co. Qaklang, Calif, 96341 Microwave Associates, Ing, Burlington, Mass, 000AA British Radio Elsctronics Ltd. Washington, D.C.
Eveready Battery New York, N.Y. 92180 Tru-Connecter Corp. Peabody, Mass. 95501 Excel Transformer Co. Qakland, Calif, 000AB ETA England
Medel Eng. and Mig., fac. Huntiagten, Ind, 92196 Universal Melal Prod., In¢. Bassett Puente, Calil. 9164 Indusliial Retaining Ring Co. hvingten, N, J, DQ0AC Indisna Generad Corp., £lect. Div, indizna
Loyd Scruggs Co. Festus, Mo. 92367 Eigeel Qplical Co,, Inc, Rechester, f. Y. 97539 Autemalic and Precision Mig. Co. 000BB Precision Instrument Components Co,
Arco Eleclronis, Inc, New Yerk, N.Y. 92607 Tinsolita Insvlated Wire Co. Tanybown N, Y, Yonkers, N.Y. Van Huys, Calil,
&.). Glesaner Co., Inc.  San Francisco, Calif. 93337 Sylvania Efectric Prod. Inc., 97965 CBS Electronics, Q00MM Rubber Eng, & Develupment Hayward, Celif.
Goed All Electric Mig. Co. Ogallala, feb. Semiconductor Div, Wabusn, Wass. Div, of C.B,S., Inc. Danvers, Mass, OIONN A N O Manubacturing Co,  San Jose 27, Calit.
Sarkes Tarzian, Inc. Bloomington, Ing. 93369 Rodbins and Myers, Ing. New York, H.Y. 97979 Reon Resistar Corp, Yonkers, M.Y. 000QQ Cooltron Qakiand, Calif,
Boonton Molding Company Baonton, N.J. 93410 Stevens Mig. Co., Int. Manstield, Chio 98141  Axel Srolhers Inc. Jamgica, MY, 00055 Control of Elgin Watch Co. Buibank, Catif,
A8, Boyd Co, $an Francisca, Calif, 93788 Heward J. Smith Inc. Port Monmouth, N, 98159 Rubber Teck, lac. Gardena, Calif. QQ0WW California Easlen Lab, Burlingame, Calif.
000YY 3, K, Smith Ce, Les Angeles 45, Calil.

SUPPLEMENTAL CODE LIST OF MANUFACTURERS

Coda
Mo, Muanufacturer Address

00OLF Don Wells, Ine.  San Leaodro, Calif.
000LK United Intermational  Hollywood, Calif.
80089 RRBM Leganspart, Ind.
96508 Xcellite, Iné. Orchard Pack, N. ¥,

From: FSC,  Handhook Supplements
G0015-3% H4-1  Dated DECEMBER 19%4
Revised: February, 195 Ha-2  Dated MARCH 1962




