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SAFETY SUMMARY

The following gensral safety pracautions must be cbserved during ali phases of operation, service, and repair of this
instrument. Fallura to comply with these precautions or with specific warnings elsewhers in this manual violstes
safety standards of design, manufacturs, end intended use of tha instrument. Hewlett-Packard Company assumas ng
Hability for ths customer’s failurs to comply with these requirements. This is & Safsty Cisss 1 instrument.

GROUND THE INSTRUMERT

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

DO MOT OPERATE I¥ AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

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

DO KOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO HOT SUBSTITUTE PARTS OR MODIFY INSTRUMERT

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

DANGEROUS PROCEDURE WARRINGS

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

| warNING |

Dangerous voltages, capabie of causing death, ere pressnt in this instrument. Use ex-
treme caution when handling, testing, and adjusting.

www.valuetronics.com




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or ln Manuals.

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

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

Protective conductor terminal. For protection against electrical

shock in case of a fault. Used with field wiring terminals to in-

=/ dicate the terminal which must be connected to ground before
operating equipment,

i
l,..

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

O Low-noise or noiseless, clean ground (earth) terminal. Used for a
L

the equipment which normally includes all exposed metal struc-
tures.

Frame or chassis terminal. A connection to the frame (chassis) of
/ ) 7 OR !

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

7 Alternating or direct current (power line).

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

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

ECAUTION S

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

www.valuetronics.com
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Model 3406A

Table 1-1. Specifications

Voltage Range:
I mV to 3 volts full scale in eight ranges; decibels from
250 1o +20dBm (0 dBm =1 oW mnte 50 ohms);
absolute average-reading instrument calibrated to rms
value of sine wave.

Frequency Range:
10 kHz to 1.2 GHz; useful sensitivity from I kHz to
beyond 2 Giz.

Full-Scale Accuracy (%) with Appropriate Accessory:
{after probe is properly calibrated)

10 20 25 100 100 700 i 1.2
kHz kHz kHz kiz WMHz MHz GHz GHz

13 18 *5 13 3 +8 = )

input Impedance:
Input capacity and resistance will depend upon
accessory tip used. 100,000 ohms shunted by less than
2.1 pF at 100 kHz with bare probe; less than 10 pF
with 11072A isolator tip supplied.

Sample Hold Output:
Provides ac signal whose unclamped portion has
statistics that are narrowly distributed about the
statistics of the input, inverted in sign, {(operating into
greater than 200 kilohm load with less than 1000 pF).

Sample Hold Noise:
less than 175 oV rms.

Accuracy (after probe is properly calibrated):
0.01 V Range and Above: Same as Full Scale Accuracy
of instrument.
0.001 V t0.0.003 V Range: Value of input signal, can
be computed by taking into account the residual noise
of the instrument.

Jitter:
Meter indicates within * 2% peak of reading, 95% of
the time (as measured with an HP Model 3400A true
rms voltmeter).

RMS Crest Factor: 0.001 V1o 0.3V:20dB.
1V:13dB.

3v: 3dB

Meter

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

Response Time:
Indicates within specified accuracy in less than 3 sec.

Jitter:
% 1% peak (of reading).

General

DC Recorder Output:
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 less than 5
sec (30 V p-p max). '

Maximum Input:
+ 100V de, 30V pp.

RFL
Conducted and radiated leakage limits are below those
specified in MIL-6181D and MIL-1-16910C except for
pulses emitted from probe. Spectral intensity of the
pulses are nominally S50nV/VHz; spectrum extends
beyond 2 GHz.

Temperature Range:
Instrument: 0 to + 559 C.
Probe: + 10° C to + 40° C.

Power: '

115 + 10%, 48 Hz to 440 Hez, 230V + 10% 48 - 66 Hz

25 VA Max.

Dimensions:
Standard 1/2 module 6-1/2 in high, 8-7/8 in. wide,
11-1/2 in. deep (165x225x292 mm).

Weight:
Net 12 tbs. (5.4 kg).

1-0
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Section |

SECTION |

GENERAL

i-1. INTRODUCTION.

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

1-3. DESCRIPTION,

14. The Model 3406A Broadband Sampling Voitmeter is
an easy-to-use high-frequency voltmeter incorporating an
incoherent sampling technigue for accurate measurements
over a wide frequency range. Using the sampling technique,
the accuracy of the Model 3406A is * 3% of full scale at
frequencies between 100 kHz and 100 MHz. Eight voltage
ranges, selected by front panel pushbuttons, enable the
34060A to messure voltages from | mV to 3 volts full scale
with 20 uV resolution on the I mV range.

1-5. The meter features two easy-to-read linear voltage
scales {0 to 1 and 0 1o 3) calibrated in the rms value of a
sine wave, and a dBm scale of - 12 to + 3 referenced to 50
ohms. (Zero dBm is equal to one milliwatt dissipated across
50 ohms). Each range is calibrated in 10 dBm steps for
power or gain measurement from - 62 to +23 dBmina 50
ohm system. The meter movement is individually calibrated
and average-responding on all ranges. An overioad circuit
within the voltmeter protects the meter movement and
internal circuits during specified overload on any range.
Recovery time after an overload is less than 5 seconds.

1-6. The input impedance of the Model 3406A depends
upon the accessory probe tip used, and the frequency of
the signal being measured. Typically, the input impedance
is 100 kilohms at 100 kHz in parallel with 2 pF. Using the
11072A Isolator Tip to eliminate 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 I
of this manual.

1-7. The 3406A is equipped with a slenderized probe for
ease of measurement. A pushbutton located on the probe
case retains the meter deflection when depressed. This
makes possible measurements in awkward positions where
it is difficult for the operator to place the probe in the
circuit under test and at the same time read the meter.

www.valuetronics.com
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1-8, FROMT PANEL CALIBRATION.

1-9. The Model 3406A provides a means of “calibrating”
and “‘zeroing” the voltmeter from the front panel with no
external test equipment. With the probeinserted 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 field. When the CAL pushbutton is
depressed an internal calibrator voltage is provided at the 1
VOLT receptacle. This voltage is used as a reference to
adjust the gain of the Signal Amplifier within the 3406A
for a 1 volt deflection on the meter. Since the sampling
efficiency of 3406A depends upon the probe tip used, the
Signal Amplifier gain is adjusted, via the front panel
CALIBRATE control, each time the probe tip is changed.
Refer to Section III for front panel zero and calibrate
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 outputs are provided on the rear panel
to extend the measuring capabilities and usefulness of the
Model 34064,

1-12. RECORDER QUTPUT.

1-13. The RECORDER OUTPUT on the rear panel
provides a dc output proportional to meter deflection. The
dec RECORDER OUTPUT is used fo drive auxiliary
equipment, record measurements on a de recorder, or
digital voltmeter or it may be used as a high frequency
AC-to-DC converter. The RECORDER QUTPUT may also
be used to control the output level of a broadband signal
generater which has dc¢  modulation capability by
monitoring the generator output with the the 3406A.

1-14, SAMPLE HOLD OUTPUT.

1-15. A SAMPLE HOLD OUTPUT is aiso provided at the
rear of the instrument. A signal statisticaily equivalent to
the input signal being measured is made available at this
output. The frequency of the SAMPLE HOLD OUTPUT is
within the audio spectrum, even for input signals up to
2 GHz. Examples of statistically equivalent signals are given
in Figure 3-2.

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

1-1



Section 1

1-17. INSTRUMENT AND MANUAL IDENTIFICATION.

1-18. The instrument serial number is located on the rear
panel, Hewlett-Packard uses a two-section serial number
consisting of a four-digit prefix and a five-digit suffis. A
letter between the suffix and prefix identifies the country
in which the instrument was manufactured (A = USA, G =
West Germuany, J = Japan, U = United Kingdom). All
correspondence with Hewlett-Packard should include the
complete serial number.

1-19. If the serial number of your instrument is lower than
the one on the title page of this manual, refer to Section

Model 3406A

1.22, ACCESSORIES AVAILABLE.

t 03, Accessories available to increase the test capabilities
of the Broadband Sampling Voltmeter are described briefly
in Table 1-3. The Model 3400A accessories are available in
fwo accessory probe kits shown in Figures 1-1 and 1-2,
however, each accessory may be purchased individually if
desired. Contact your local -hp- Sales and Service Offjce for
additional information {see Appendix B for office
locations). To select the proper probe tip or adapter for
various measurements, refer to the typical impedance
curves and frequency range data given in Section L.

Table 1-2. Accessories/Equipment Supplied

VII for backdating information that will adapt this manual DESCRIPTION -HP- PART NO, | QUANTITY
to your instrument.
Isotator Probe Tip 11072A 1
Nut Driver &8710-0084 {
1-20. ACCESSORIES/EQUIPMENT SUPPLIED. Rl T aiaam2 |
Ground Lead 506{(-4991 ]
Power Cord 8120-1348 1
1.21. The accessories and equipment supplied with each Operating and Service | 03406-00004
Model 3406A are listed in Tabie 1-2. An additional operat- ﬁi}dli;?é and Herviee ;
ing and service manual may be ordered as Option 914, ting Nete (Re .
Part Number 03406-50004. Operating Note {Red) 7124-0339 i
{10644 Accessory Probe Kit
110724 isolafor [O6IA T0:1 Divider
Furnished With Instrument
Nut Driver
(8710-0084 )
Furnished With Instrument
p
G ou Ci s
50 Ohm Termination l l i §
9950 - 5050) ¥ probe Tips |
(5020 ~0457)
N\MJ_
Ground Leads
(5060-5973)
— \ I P —— )
[1063A 50 COhm Tee
PG~ 0837

34064 - C - GOE83

Figure 1-1.
12
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Table 1-3. Accessories Available

MODEL

TITLE

PURPOSE

11061A

10:1 Divider

Decreases input sensitivity of Model
3406 A by a factor of ten {maximum
sensitivity with divider is 30 V full
scale).

10218A

BNC Adapter

* Permits connection of Isolator or 10:1
Divider to female BNC connector. DO
NOT USE WITH BARE PROBE IF
ABSOLUTE READINGS ARE DESIRED.

11063A

50 Ohm Tee

Permits monitoring of signal in 50
ohm system without disturbing the
linie or attenuating the signal on the line.

50 Ohm Termination

Terminates signals in a 30 ohm system
{use with 50 Ohm Tee).

11073A

Pen-Type Isolator

Note
If H1073A is ordered individually
only the alligator clip and a ground

lead will be supplied with the order.

Permits the probe to be clipped on or
connected to the point of measurement
using one of the following accessories:
Alligator clip (5060-0416)

Pincer Jaw (5060-5979)

Pin Tip (5060-0418)

Hook Tip (5060-0419)

Spring Tip (5060-0420)

Banana Tip (1251-0013)

G\U\.{LL«J[\)'-‘

10219

Type 874A Adapter

* Permils connection of Isolator or 10:3
Divider 1. . ~ral Radio Co. Type 874
coaxial connector. DO NOT USE WITH
BARE PROBE IF ABSOLUTE READINGS
ARE DESIRED. '

10220A

Microdot Adapter

* Permits connection of Isolator or 10:1
Bivider to Micredot connector. DO NOT
USE WITH BARE PROBE IF ABSOLUTE
READINGS ARE DESIRED.

11064A

Basic Probe Kit
{See Figure [-1}

Includes: 11063A 50 Ohm Tee
50 Ohm Termination

[1061A 10:1 Divider

1G218A BNC Adapter

Bag of probe tips and ground leads

11071 A

Complete Probe Kit
(See Figure 1-2)

Includes: 11063A 50 Ohm Tee

50 Ohm Termination

11061 A 10:1 Divider

10218A BNC Adapter

H0219A Type 874 A Adapter

10220A Microdot Adapter

11073 A Pen type Isolator with
alligator clip, pincer jaw, and all
accessory tips.

Bag of probe tips and ground leads

www.valuetronics.com
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l WARNING I

These servicing instructions are for use by trained service
personnel only. To avoid electrical shock, do-not perform
any servicing other than that contained in the operating
instructions unless you are gualified to do so.
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Section V Model 3406 A
Table 5-1. Required Test Equipment
INSTRUMENT TYPE REQUIRED CHARACTERISTICS RECOMMENDED MODEL
Oscillator Frequency Range: 10 kHz te 10 MHz %gas-t Mozéiiilalla?grQA
VHE Osclsor it Love 0 dbm i S0 chstond | VIF Sl Conerator
UHF Oscillator CQutput Frequency: 500 MHz to 1.2 GHz -{;}15};3 Né(i}gilﬁésri tor

AC Voltmeter

Frequency Range: | kHz to 100 kHz
Voltage Range: 25 mVto 1V
Accuracy: £ 1%

-hp- Model 400F
AC Voltmeter

DC Null Voitmeter

Voltage Range: + 10 mV
Accuracy: £ 2%

-hp- Model 419A
DC Null Voltmeter

DC Voltmeter

Voitage Range: 0 to 20 volts
Accuracy: £ 1%

-hp- Model 412A
Analog Voltmeter

PC Standard

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

-ltp- Model 740B
DC Standard Differential
Voltmeter

Power Meter

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

432A/478 A Power Meter/
Thermistor Mount

Thermal Converter

-hp- Model 11050A Option 02

Bucking Supply

Frequency Range: 10 kHz to 100 MHz

BT1: 1.34 V battery, mercury

R1: 50 ohm variable + 10%

R2: 100 ohm variable + 10% 20-tumn
R3: 6300 ohm + 1%

Mallory RM-42R

-hp- Part No. 2100-0002
-hp- Part No. 21000973
-hp- Part No. 0811-0392

Slide Screw Tuner

Frequency Range: 500 MHz to 1.2 GHz
Impedance: 50 ohms

-hp- Model 872A Coaxial Slide
Serew Tuner

SEo_tted Line

Frequency Range: 500 MHz to 1.2 GHz
Residual SWR less than 1.04

-hp- Model 805C
Slotted Line

SWR Meter

Frequency: 1000 Hz + 2%
Range: 70 dB

-hp- Model 415E
SWR Meter

Oscilloscope

Frequency Range: 50 MHz
Vertical Sensitivity: 005 V/cm

-hp- Model 140A/1402A
Oscilloscope

Low-Pass Filter

Cutoff Frequency: 1200 MHz

-hp- Model 360B
TLoow-Pass Filter

Power Splitter

Impedance: 50 ohms
Frequency Range: 500 MHz to 1.2 GHz

-hp- Model 11667A

3406A Accessory Kit

-hp-Model 11064A

Resistor

44,2 kilohms £ 1% 1/2 W

-hp- Part No. 0698-4936

Variable Line
Transformer

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

Superior Type VCIM

50
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Model 3406A

Section V

SECTION V
MAINTENANCE

5-1. iINTRODUCTION.

5-2. This section contains instructions and information
necessary for the maintenance of the -hp- Model 3406A
Broadband Sampling Voltmeter. Included are Performance
Checks, Adjustment and Calibration Procedures, Servicing
Tips, and Troubleshooting Procedures.

5-3. TEST EQUIPMENT REQUIRED.

5-4. The test equipment required to perform- the
operations outlined in this section is listed in Table 5-1.
This table includes the type of instrument required, critical
specifications and recommended model. If the model
recommended is not available, equipment which meets or
exceeds the required characteristics listed may be
substituted.,

5-5. PERFORMANCE CHECKS,

5-6. The performance checks presented in this section are
front panel procedures designed to compare the Model
3406A voltmeter with its published specifications (Table
1-1). These tests may be incorporated in periodic
maintenance, post repair, and incoming quality control
inspection. The Performance Checks should be conducted
before any attempt is made to adjust or calibrate the
instrument internally. During the Performance Checks,
connect the Model 3406A voltmeter to the ac source
through a variable power-line transformer so that line
voltage may be varied & 10% from 115 or 230 vac {0 assure
that the instrument operates correctly at various ac line
voltages.

NOTE

Before starting the Performance Checks
allow a 30-minute warmup and
stabilization period. ZERO and
CALIBRATE the 3406A with the bare
probe inserted into 1 VOLT receptacte on
the front panel as outlined in Paragraphs
3-8 and 39. To assure elimination of RF
interference and proper operating
temperature both the side and top covers
must be on during all Performance
Checks.

5-7. If the Model 3406A does not meet the specification
test limits given in the following procedures, perform the
Adiustment and Calibration Procedures outlined in
Paragraph 5-16.

www.valuetronics.com

5.8. RANGE-TO-RANGE TRACKING AND 10 kHz TO
10 MHz ACCURACY,

CCAUTION

DO NOT ALLOW INPUT VOLTAGE TO
THERMAL CONVERTER TO EXCEED
1.2V RMS. OTHERWISE THE
THERMAL CONVERTER MAY BE
DAMAGED.

a. The following equipment is required for the
check:

Oscillator (-hp- Model 632A)

DC Standard (-hp- Model 740B)

Power Splitter (-hp- Model 11667A)

DC Null Voltmeter (-hp- Model 4194A)

Thermal Converter (-hp- Model 11050A Option
02)

Bucking Supply {See Table 5-13

b. Connect the equipment as shown in Figure 5-1.

¢. Adiust the de standard for exactly 0.900 volts.

d. Adjust the bucking supply for a null indication on
the null voltmeter. Do not readjust the bucking
supply untii step h of this check,

e. Connect the equipment as shown in Figure 5-2,
using the de standard (A) to supply the.input to
the power divider,

. Increase the outpui of the de¢ standard untit the
null volimeter indicates a null condition. This
provides a 0900 volt input to the thermal
converter.

g. Disconnecting the thermal converter first and
reconnecting it last, turn the power divider over,
connecting the known 0.900 volt output to the
11063A tee and the unknowa output fo the
thermal converter. This applies a known 0.900 voit
to the 3406A.

h. Readjust the bucking supply for a null indication
on the null voltmeter. Do not readjust the bucking
supply for the remainder of the accuracy checks.
This null condition will exist when the input to
the 11063 A tee is 0.900 V.

5-1
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Model 3406 A

DC STANDARD
hp 7408
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Figure 5-1. Bucking Supply Setup

NOTE
The temperature of the 50 ohm tfee
should be approximately equal to that of
the bare probe.

i. Disconnect the dc standard and connect the
oscillator {B) to the power divider. Set the
osciltator frequency to 10 kHz.

j- Increase the oscillator amplitude until a null
condition is indicated on the null voltmeter.
Observe that the 3406A on the 1 V range indicates
between 0.77 and 1.03 volts. This verifies an
accuracy of = 13% at 10 kHz.

k. Set the oscillator frequency to 20 kHz and adjust
the oscillator amplitude for a null condition.
Observe that the 3406A indicates between (.82
and (.98 volts. This verifies an accuracy of = 8% at
200 kHz.

L. Set the oscillator frequency to 25 kHz and adjust
the oscillator amplitude for a nuil condition.
Observe that the 3406A indicates between (.85
and 0.95 volts. This verifies an accuracy of £ $% at
25 kHz.

m. Set the oscillator frequency to 100 kHz and adjust

the oscillator amplitude for a null condition.

Observe that the 3406A indicates between 0.87

and 0.93 volts. This verifies an accuracy of £ 3% at

100 kHz.

n. Repeat step m at 1 MHz and 10 MHz to verify 3%
accuracy.

52
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0. Note the exact 3406A indication at 10 MHz.
Disconnect the 11063A tee from the power
divider and connect the 11063A tee to the output
of the osciliator. Adjust the osciliator amplitude to
the exact reading noted at the beginning of this
step.

p- Set a reference on the oscillator.

¢. Switch the 3406A to the 3 volt range, and change
the oscillator attenuator to increase the output by
10dB (to +20dB setting). The 3406A should
indicate between 2.76 and 2.94 volts on the 3 volt
scale.

r. Decrease the oscillator output by 10dB. The
3406A should indicate between 0.81 and 0.99
volts on the 3 volt scale.

s. Swiich the 3406A to the next lowest range. The
3406 A should indicate between 2.76 and 2.94 on
the 3 volt scale.

t. Repeat steps 1 and s for all ranges of the 3406A.
This verifies that range to range tracking is within
the 3% accuracy specification. If the 3406 A does
not track properly at third scale and full scale,
perform the tracking adjustment outlined in
Paragraph 5-36.

5-9. 10 MHz TO 100 MHz ACCURACY CHECK.

5-10. The 10 MHz to 100 MHz accuracy check uses the
following test equipment:
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Figure 5-2. Accuracy and Range-to-Range Tracking Test Setup.
VHF Signal Generator (-hp- Model 608C) b. This check assumes the bucking supply to be
Power Amplifier (-hp- Model 230A) adjusted as in step h of Paragraph 5-8.
DC Nuli Voltmeter (-hp- Model 419A)
Power Splitter {-hp- Model 11667A)
Thermal Converter (-hp- Model 11050A Option ¢. Set the VHF signal generator to 10 MHz frequency
02.) and increase the output amplitude until a null is
Bucking Supply (See Table 5-1) observed on the null voltmeter. This verifies that

0.900 voits is being applied o the 11063 A 50 ohm
tee. The 3406A indication should be the same as
was noted in step o of Paragraph 3-8,

a. Connect the test setup as shown in Figure 5-2,
using the VHF Signal Generator (C} as the signal
source.

5-3
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UHF
SIGNAL GENERATOR
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Figure 5-3. 700 MHz to 1.2 GHz Frequency Response Test Setup

d. Set the VHF signal generator frequency to a. Connect the equipment as shown in Figure 5-3.
100 MHz, and adjust the output amplitude for a
null indication on the null voltmeter. The 3406 A b. Set the UHF signal generator frequency to 700 MHz.

shouid indicate between 0.87 and 0.93 volts.
¢. Adjust the UHF signal generator output amplitude

NOTE for a power meter indication of - 10 dBm.
If th? ?’4(}6_}\ faile§ any of the preceding d. The 3406A should indicate between 0.0657 and
specification limits, perform the 0.0757 volts on the 0.1 volt range. This verifies an
adjustment and calibration procedures, accuracy of * 5%.

Paragraph 5-16.

e. Set the UHF signal generator frequency to 1 GHz and

511, 760 MHz TO 1.2 GHz ACCURACY CHECK. repeat Step c. The 3406A should indicate between
0.0627 and 0.078 volts on the 0.1 volt range.

5-12. The 700 MHz to 1.2 GHz accuracy check test setup

is shown in Figure 5-3 and requires the following equip- f. Set the UHF signal generator frequency to 1.2 GHZ
ment: and repeat Step ¢, The 3406A should indicate
between 0.0577 and 0.0837 voits on the 0.1 volt
range.
Low Pass Filter (-hp- Model 360B)
Power Splitter (-hp- Model 11667A) NOTE
Thermistor Mount (-hp- Model 478A)
Power Meter (-hp- Model 4324) If the 3406A failed any of the above steps,
UHF Signal Generator (-hp- Model 612A) perform the adjustment and calibration pro-
50 Ohm Termination (General Radio GR874-W50B} cedures, Paragraph 5-16.
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5-13. INPUT IMPEDANCE CHECK. b. Depress 3406A CAL pushbuiton and adjust
CALIBRATE control for 1 wvolt indication on
a. A test oscillator (-hp- Model 652A) and 44.2 meter.
kilohm resistor (-hp- Part No. 06984936} are
required for this check. c. Depress 3 volt RANGE pushbutton and allow few

seconds for meter to stabilize.
b. With 110724 Isolator attached to probe, connect
the Model 3406 A to 50 ohm output on oscillater

through the resistor as illustrated in Figure 54, d. Depress 1 volt RANGE pushbutton and verify

meter indicates 1 volt £3% (between 0.97 and

¢. Depress Model 3406A 1 volt RANGE pushbutton. 1.03) within 3 seconds,

Set oscillator to 10 kHz, and adjust output for full

scale deflection on 3400 A meter. ¢. If the 3406 A did not respond within 3 sec perform
the meter response adjustment outlined in
d. Increase frequency of oscillator untit Model Paragraph 5-26.

3406A indicates .707 volts. Oscillator frequency
shoutd be above 200 kilz.

NOTE
NOTE in the above procedures a meter jitter of
+1% of reading may be observed. This
Oscillator frequency of 200 kHz indicates jitter (small movemenis of the meter
total input capacitance of 107pF. needle over a period of time) is within the
Oscillator frequency of 25C kHz indicates specification of the Model 3406 A and is
total input capacitance of 8 pF. caused by the sampling fechnique used

within the 3406A. Refer to Section IV

. . , . , , for additional information.
e. This verifies input resistance of 100 kilohms with

total shunt capacitance of less than 10 pF with the
Isolator Tip attached to probe. Section I shows 515, SAMPLE HOLD GUTPUT NOISE CHECK,
typical input impedance with the Isciator Tip for
frequencies above 1 MHz. For relative
measurements with the same source resistance the
bare probe may be used to achieve higher input

a. Connect an AC Voltmeter {-hp- Model 400E) to
SAMPLE HOLD OUTPUT jack on the 3406 A rear

1.
impedance. pane
b. Position AC Voltmeter range selector to 100 mV
5-14. METER RESPONSE TIME CHECK. e, ’
a. Depress 3406A 1 volt RANGE pushbuiton and c. With CAL pushbution on 3406A released insert
insert probe into 1 VOLT receptacle. probe into 1 VOLT eceptacle.
BRGADBAND
SAMPLING VOLTMETER
TEST OSCILLATOR hp3406A
hpes2A
<N @
S —
a 0
@ @ " @ 500@ ®
hptIGT2A
ISOLATOR
44.2K J

Figure 5-4. Input Impedance Test Setup
5-5
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Section V Model 3406 A

@ Remove top cover. @ Remove the four screws from both the right and

left side gussets.
@ Remove both right and left side covers. g

NOTE @ Remove the front-center screw on Top Assembly.

The instrument is now ready for

calibration and adjustment. NOTE
The “hinged chassis” may now be lifted
Remove the “top shield” to make the + and up to make the Bottom Assembly

- 13 V test points and Top Assembly accessible. accessible.

Figure 5-5. Preparation for Calibration or Repair

5-6
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Figure 5-6. Adjust Point Location

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

NOTE

The Sample Hold Output voltage is
316 mV full scale for all ranges. On the
1 mV range 50 dB of gain is provided for
Sample Hold Ouiput. Therefore less than
1750V of noise X 50 dB of gain equal
less than 56 mV. See Section III for
additional information concerning
Sample Hold Qutput.

5-16. ADJUSTMENT AND CALIBRATION
PROCEDURES,

The following paragraphs contain a complete adjustment
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 adjustment of
internal controls to refine readings may actually cause more

www.valuetronics.com

difficuity. Two external adjustments, ZERQ and
CALIBRATE are outlined in Paragraphs 3-8 and 39 and
should be 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 the
steps outlined in Figure 3-3 to prepare the instrument for
adjustment and calibration.

NOTE

All adjustments are available through the
top shield or side gussets as illustrated in
Figure 5-6. The circled numbers indicate
the alignment sequence(1)-(2). Figure 56

also gives the reference designator for
each adjustment.

Perform steps (3)thru(§)in Figure 5-5 only if it is necessary
to make the componenis or test poinis on the top or
bottom assemblies accessible.

5-7
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5-19. MECHANICAL METER ZERO.

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

b. Rotate the mechanical zero adjustment screw
(Figure 3-1) clockwise until the meter pointer is to
the lefi of zero and begins moving upscale toward
zero, stop when the meter pointer is right on zero.
If the pointer  overshoots, 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. If the meter pointer
moves during this step, repeat steps b.and c.

5.20. POWER SUPPLY ADJUSTMENT.

5-21. A dc Voltmeter (-hp- Model 740B or 414A) is -

tequired for this adjustment.

a. Remove top shield, connect voltmeter between
+ 15V and ground test points on Top Assembly
AZ. (See Figure 7-3 for Test Point location).

b. Adjust(D)- 15V ADJ (A3R67) for + 15 volt (£ 2
volts) indication on dc voltmeter. :

¢. Connect voltmeter between - 15 V and ground test
points on Top Assembly A2.

~ d. DC volimeter should indicate between - 14.6 and
© = 154 volts,

NOTE

If the power supply is not within the test
limits given above perform the regulation
and ripple checks outlined in Paragfaph
5-57 and 5-58.

5-22. PROBE BALANCE ADJUSTMENT.

523. A high frequency oscilloscope (-hp- Model
140A/1402A) is required for this adjustment.

a. Connect 3406A to oscilloscope using
probeto-BNC Adapter (-hp- Model 10218A), part
of 11064 A Accessory Probe Kit.

b. Set oscilloscope to most sensitive vertical gain and
sweep to .1 msfcm,

¢. Depress Model 3406A 3 volt RANGE Pushbutton
and adjust (1) SAMPLE HOLD BIAS (A2R19) for
null on oscilloscope {minimum amplitude of
pulses).

5-8
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d. Depress .001 volt RANGE pushbutton and adjust
(MBRIDGE BAL (A3R72) for minimum noise on
oscilloscope. '

NOTE

Interaction exists between adjustments(2)
and(?); therefore repeat steps ¢ and d for
optimum noise on both ranges. The probe
output noise must be less than 30 mV
peak-to-peak.

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

f. Connect oscilloscope to SAMPLE HOLD OUTPUT
on 3406A rear panel; set oscilloscope vertical
sensitivity to 0.2 V/cem and sweep to | ms/cm,

g. Adjust (3) SAMPLE HOLD ZERO (A2R39) for
minimum amplitade pulses on oscilloscope.

5-24. METER AMPLIFIER ZERO ADJUSTMENT.

5-25. No external test equipment is required for the meter
amplifier zero adjustment.

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

b. Short A3TP2 to the ground test point located on
the Bottom Assembly A3,

c. Adjust (§) METER ZERO (A3Ri6) for a zero
reading on 3406 A meter.

d. Remove short; replace center screw and shield.

5-26. METER AMPLIFIER RESPONSE ADJUSTMENT.

3-27. No external test equipment is required for the meter
amplifier response adjustment.

a. Insert 3406A probe in 1 VOLT receptacle; depress
CAL and 1 volt RANGE pushbuttons.

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

c. Release CAL pushb.utton_; 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 pointin a
few small and fast incremental steps,
Misadjustment is indicated by overshoot
or many incremental steps.
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5-28.

5-29.

d. Depress CAL pushbutton: note response of meter.
If misadjusteent of the response is indicated,
proceed with the foilowing sieps.

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

f. Rotate (§)) METER RESP (A3R8) a small amount
in a CW direction.

g. Depress CAL pushbutten; 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 (5) METER
RESP in a CCW direction. '

FREQUENCY RESPONSE ADJUSTMENT.

The test setup iliustrated in Figure 5-3 is required for

the frequency response adjustment.

a.

b,

Set the UHF signal generator frequency to 1 GHz.

Adjust the UHF signal generator output amplitude
for a power meter indication of - 10 dBm.

Note the exact reading of the 3406A on the .1 volt
range.

. Set the UHF signal generator frequency to 500 MHz.
. Repeat Step b.

. Adjust (8) Bridge Bias (A3R70) for a 3406A indi-

cation of 0.5% higher than the reading noted in Step
c.

NOTE
Setting Bridge Bias for 0.5% high at 500 MHz
ensures a better response over the entire 3406A

frequency range.

Repeat Steps a and b, and check that the 3406A
indication is within 1% of the reading in Step [,

5.30, SIGNAL AMPLIFIER GAIN ADJUSTMENT.
(FRONT PANEL).

NOTE

This adjustment sets the Signal Amplifier
" gain, and verifies proper operation of the

www.valuetronics.com
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Sampling Probe Assembly Al, Pulse
Generator pfo A3, Signal Amplifier p/o
A2, and Sample Hold Circuit p/o-AZ. The
SAMPLE HOLD OUTPUT is used
because of its location in the circuit.

. The test setup illustrated in Figure 5-2 is used for the

amplifier gain adjustment.  The following test

equipment is required:

DC Standard, (-hp- Model 7408)

Osciliator, (-hp- Model 652A)

1 Volt Thermal Cenverter, {-hp- Model 1 IOSOA
Opt02) .

Null Volimeter, (-hp- Model 419A)

Bucking Supply, {see Table 5-1)

Power Divider (-hp- Model 11549A)

. Set up the bucking supply as desun?;ed in

Paragraph 5 -8, steps b thru h.

ECAUTION:

DO NOT ALLOW DC STANDARD OR
OSCILLATOR OUTPUT TO EXCEED
RATED INPUT OF. THERMAL
CONVERTER. ANY OVERLOAD MAY
DESTROY THERMAL CONVERTER.

. Disconnect the dc standard and conpect the

oscillator (B) to the power divider. Set the
oscillator frequency to 1 MHz,

. Adjust the oscillator amplitude untit a null

condition is indicated on the nul voltmeter.

d. Connect an ac voltmeter to the SAMPLE HOLD

OUTPUT.

. Adjust CALIBRATE on 3406A front panel for a

SAMPLE HOLD OUTPUT of 0.316 volts on ac
voltmeter.

NOTE
This procedure establishes the 1 volt
reference used to set the calibrator (1
VOLT receptacle) output voltage in
Paragraph 5-38.

39
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5-32. BRIDGE BALANCE ADJUSTMENT.

5-33. Because of interaction existing between adjustment
(Dand (1), the BRIDGE BAL (D was set in Paragraph 5-22.
No additional adjustment is required.

5-34. METER SUPPRESSION ZERD ADJUSTMENTS.

5-35. To properly ground the probe for this adjustment,
the 11063 A Tee with 50 ohm termination is used.

a. Center the front panel ZERO control, and insert
the 3406A probe into terminated 50 ohm tee with
no source connected.

b. Depress 3406A 0.03 volt RANGE pushbutton and
adjust )30 MV {A2R90) for zero indication on
3406 A meter.

¢. Depress 0.01 volt RANGE pushbutton and adjust
(D10 MV (A2RST) for zero indication on 3406A
meter.

d. Depress 0.003 volt RANGE pushbutton and adjust
3 MV (A2R84) for zero indication on 3406 A
meter.

¢. Depress 0.001 volt RANGE pushbutton and adjust
(D1 MV (A2R81) for zero indication on 34064
meter.

Model 3406 A

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

5-37. An osciilator (-hp- Model 6518 or 652A) and an ac
voltmeter (-hp- Model 400E) are required for this
adjustment.

a. Using the front panel ZERO control, zero the
voltmeter on the .001, .003, 01, .03 and .1 volt
RANGE with the bare probe inserted into
terminated 50 ohm tee with no source.

b. Connect test setup iliustrated in Figure 5-7; set
oscillator output frequency to 1 MHz; and output
voltage for .100V indication on zc volimeter,
using - 10 dBm setting on the osciliator.

¢. Using oscillator atteniator reduce output 60 dB;
and depress 3406A .001 volt RANGE pushbutton.

d. Adjust () .1 FS (A2R95) for 3406A meter
indication of 0.1 on 0 to 1 scale.

e. Using oscillator attenuator increase output 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).

ey

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

TEST OSCILLATOR
hp&s2A

IO

4 0w B ©

BA0ER B - DIET L

Tanc” TEEX

BROADBAND
AC VOLTMETER SAMPLING VOLTMETER
hp 400E hp 34064
< e
@ a
] ®
o 8 HoOO00OonD
&

J

ADHOB3A
<50 OHM TEE

GENERAL RADIO kGENERAL RADIO
874 -QBJA 874 -W50B
"gg" 5003 TERMINATION
MALE "BNC"
Figure 5-7. Tracking Adjustment Setup
5-10
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g. Depress 3406A .003 volt RANGE pushbutton.

h. Using oscillator attenuator reduce output 10 dB;
adjust (8) .1 FS (A2R98) for 3406A meter
indication of 0.1 on 0 to 1 scale.

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

j. Depress 3406A 01 volt RANGE pushbutton.

k. Using oscillator attenuator reduce output 10 dB;
adjust (i) .1 FS (A2R100) for 3406A meter
indication of 1 on 0 to 1 scale.

m. Using oscillator attenuator increase output 20 dB;
adjust G FS (A2R99) for 3406 A meier indication
of 1 on0to 1 scale.

n. Depress 3406A .03 volt RANGE pushbutton.

o. Using oscillator attenuator reduce output 10 dB;
adjust 1 FS (A2R102) for 3406A meter
indication of 0.1 on 0 to 1 scale.

p. Using oscillator attenuator increase output 20 dB;
adjust (@) FS (A2R101) for 3406A meter reading
of 1 on 0 to 1 scale.

q. Depress 3406A 3 volt RANGE pushbutton and
increase oscillator output by 40 dB; adjust 3 VFS
{variable resistor R3 on right side of chassis) for
3406 A meter reading of 1 on 0 to | scale. See
Appendix C.

NOTE

Interaction exists between the 3V FS
adjustment and the | volt range. Check
full scale deflection on 1 volt range and
optimize adjusiment of 3V FS if
niecessary.

NOTE

Because of interaction between tracking
and suppression zero adjustments, repeat
meter suppression zero adjustment
{Paragraph 5-34} and steps a thru g of
this procedure until no interaction is
noted between the two adjustments.

5-38. CALIBRATOR OUYPUT ADJUSTMENT,

5-39. No external equipment is required for the Calibsator
Qutput adjustment unless the Calibrator Assembly is
repaired or replaced on instruments 625-01001 and above.

NOTE

The Signal Amplifier Gain Adjustment,
Paragraph 5-30, establishes the I voit
reference used to adjust the calibrator

www.valuetronics.com
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output in the following procedure. Per-
form the procedure outlined in Paragraph
5-30 prior to adjusting CALIBRATOR
GUTPUT.

a. Insert 3406 A probe with 11072A Isolatortipin 1
VOLT receptacle on front panei; depress 1 volt
RANGE pushbutton; depress CAL pushbutton.

b. Adjust (@) CALIBRATOR OUTPUT (A3R2)for
3406 A meter indication of | on G-to-I scale.

NOTE

The following proceduse is to be used for
instruments 625-01001 and above if the
Calibrator Assembly is repaired or re-
placed.

a. Connect 652A Oscillator into 11063A 50 Ohm
Tee loaded with 50 Ohm Termination. Set 652A
to 1V, 1 MHz. Remove 3406 A bottom cover.

b. Insert 3406 A probe with Isolator Tip into Tee and
note 3406 A reading.

c. Now place probe with Isolator Tip into 1 VOLT
receptacle and adjust CALIBRATOR OUTPUT for
same reading as in Step b.

d. Remove Isolator Tip and insert bare probe into
Tee, and check for a 1V reading.

e. Now insert bare probe into 1 VOLT receptacle and
adjust Allen screw on Calibrator Assembly for a 1V
reading. Replace bottom cover.

540. SERVICING.

5-41. The Model 3406A is housed in a box within a box
construction to eliminate RFEP (radic frequency
interference). Within the 3406A the side gussets, the
“hinged chassis” and all shields have been treated with a
chromate conversion coating. Chromate conversion puts a
highly conductive coating on the aluminum metal to
prevent oxidation, and aid in shielding against RFI. Avoid
scratching the treated surface when working with the Model
3406A.

542. GROUNDING.

543, Because of the high current pulses used within the
Model 3406A and RFI, proper grounding is important.”
Always note the location of the “ground point” before
unsoldering any ground leads, and resolder any ground
leads to the same “ground point™.

5-44. ETCHED CIRCUIT BOARDS.,

545, Excluding the Sampling Probe Assembly, the Model
3406A Voltmeter contains two large etched circuit boards
designated Top and Bottom Assemblies. The two boards are
mounted on the.*‘hinged chassis”, llustrated in Table 7-1,
with 11 screws -hp- Part No. 2390-0001. An -hp- part
number is silk screened on both circuit boards to identify
them. See the component location diagrams in Section Vil
for Jocation of each component mounted on the boards and
Section VI for component replacement information.
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5-46. The etched circuit boards are a plated-through type.
The electrical connections between sides of the board are
made with a layer of metal plated-through the component
lead holes, To prevent damage to the circuit boards and
components, observe the following when soldering,

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

b. To remove a component, clip a heat sink (long
nose pliers, commercial heat sink tweezers etc.) on
the component lead as close to the component as
possible. Place the soldering iron directly on the
component lead, and pull up on the lead. If a
component is obviously damaged or faulty, clip
the Ieads close to the component and then remove
the lgads from the board.

ECAUTION

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 2 pointed, non-metallic object
such as a toothpick.

d. To mount a new component, shape the leads and
imsert them in the holes. Clip a heat sink on the
component, heat with the soldering 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.

- 8500-0232).

5-47. To avoid surface contamination the etched circuit
boards may be cleaned as outlined below:

a. Clean with a solution of “Finish Dishwashing

Detergent” and warm water.
b. Rinse thoroughly with clean water and
immediately dry.

CAUTION -

WHEN USING ANY ANTI-HUMIDITY
SPRAY, THE ETCHED CIRCUIT
BOARD PINS AND/OR EXTERNAL
CONNECTIONS MUST BE COVERED
WITH TAPE OR EQUIVALENT
MATERIAL. OTHERWISE, AN
INADEQUATE ELECTRICAL
CONNECTION TO THE APPROPRIATE
CONNECTOR WILL RESULT.

5-12
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¢. When completely dry and properly masked, spray
lightly with “General Electric Dry Film 88"
anti-humidity spray.

d. The teflon insulators in the gate circuit of the
Field Effect Transistors, A2Q7 and A3Q3 should
be cleaned with fine wire brush and sprayed lightly
with *‘General Electric Dry Fim 88"
anti-humidity spray.

5-48. SERVICING THE PROBE ASSEMBLY.

5-49. The Sampling Probe Assembly Ai is not a field
repairable item. A complete assembly is available on
exchange basis (-hp- Part No. 03406-62106) through your
local Hewlett-Packard Sales and Service Office. Perform the
steps outlined in Paragraph 5-32 to verify proper operation
of Sampling Probe Assembly before ordering replacement
probe.

5-50. TROUBLESHOOTING PROCEDURES.

5-51. The following troubleshooting procedures are
designed to assist in isolating a malfunction(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 coaditions extemal to the Model 3406A
voltimeter.

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 exchange 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.

b. Remove two Phillips head screws at the rear of the
bottom cover and remove the bottom cover.

¢. Remove 13 Phillips head screws from the bottom
shield and remove it,

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

White wire on FL.2
Ac coupled
Vert =5 Vfem
Sweep = 1 usec/om

Blue wire on FI.2

Ac coupled
Vert =.1 Vicm
Sweep = 2 usec/em

NOTE

(see Figure 7-8 for location of A3Q6).

To stop the waveform from sweeping back and forth short
the collector of A3Q6 on the Bottom Assembly to ground

Figure 5-8. Troubleshooting the Probe

NOTE

The following identifies the function of
each signal entering or leaving the Sample
Probe Assembly through the Probe Filter
Assembly {FL2). The color of wires
connected to the feedthrough 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 Function
White Pulse from
Pulse Generator
Orange Feedback to FET
from Stabilizing Ampl
Blug Sampling probe
output
Green Meter hold
Red Bridge bias and
balance (pos)
Brown Bridge bias and
balance (neg)
Yellow FET drain

www.valuetronics.com

CCAUTION-

WHEN TAKING MEASUREMENTS AT
THE PROBE FILTER DO NOT SHORT
OUT THE WHITE WIRE. IF THE
WHITE WIRE IS SHORTED DAMAGE

TO THE PULSE GENERATOR WILL
RESULT.

e. Connect an oscilloscope to the white wire
connection on FL2 {J10 pin 6}.

f. On oscilloscope observe the pulse from Pulse
Generator as shown in Figure 5-8A,

NOTE

If no pulse is present check the wiring
from the top of the probe filier FL2 to
the Interconnecting Assembly, and
troubleshoot the Pulse Generator circuit
shown in Figure 7-8.

g. Connect oscilloscope to the blue wire connection

on FL2, }0 pin 8, (sampling probe outpui}.

Figure 5-8B.

h. Observe the ‘‘tear drop” waveform shown in

5-13
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NOTE

If the “tear drop” waveform is present
the Sampling Probe is operating properly.
If waveform A in Figure 5-8 (step e) is
present and waveform B {step g} & not
present, replace the Sampling Probe
Assembly according to the following
procedures.

5-54. REPLACING THE PROBE ASSEMBLY.

DO NOT PLUG OR UNPLUG THE
PROBE FROM J10 WITH THE 3406A
TURNED ON,

a. Repeatsteps b, ¢ and d in Paragraph 5-53.

b. Unplug the probe connector from its 12 pin
connector }10, {See Figure 7-2).

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

d. Loosen the extralong nut {(MP8 Figure 6-2)
belind the front panel. and slide it off the cable.
The nut is notched on the inside so that the plug
on Probe Connector can fit through it

e. Save the cable clamp and nut removed in steps ¢
and d for installing the new probe assembly.

f. Instafl the new or exchange probe assemibly by
reversing steps d thru a. When replacing the
bottom shield. it is important that all of the screws
are replaced. Any open holes will degrade the RFI
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.

NOTE

For Serial Numbers 1234A0440 and
above, if failure occurs in any portion of
the line filter; ie. 03406-01206,
03406-05501 or 03406-66508, it must be
replaced by the same part number. The
new rear panel, 03406-00224, will accept
either line filter,

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

5-14
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5-57. POWER SUPPLY BEGULATION CHECK.

a. A variable power-line transformer (Superior Type
VCIM) and dc voltmeter (-hp- Mode] 414A) are
required for this check.

b. On the Top Assembly (A2) connect de voltmeter
between + 15 volt test point and the ground test
.point.

¢. With the variable powerine transformer vary the
line voltage + and - 10% and verify that the de
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/14024) is
required for this test.

5. On the top Assembly {A2) connect an oscilloscope
between + 15 volt test point and the ground test
point.

¢. At normaldine voltage the pulses observed on
oscilioscope . should be less than [50mV
peak-to-pesk.

5-59. TROUBLESHOOTING USING SAMPLE HOLD
DUTPUT,

360, Because of the circuit location of SAMPLE HOLD
OUTPUT lJack, it may be used to divide the instrument into
two different sections and isolate the trouble to one of the
two sections. Refer to Figure 6-1 for location of SAMPLE
HOLD OUTPUT jack. The section prior to SAMPLE HOLD
OUTPUT includes the Sample Hold Circuit. Signal
Amplifier. Stabilizing Amplifier. Sampling Probe and Pulse
Generator Cirenits. The section after the SAMPLE HOLD
OUTPUT includes the Detector Circuit, Nordinear Meter
Circuit and the Meter Damping/Hold Circuit.

5-01. With a known one volt at 1 MHz into the 3406A as
outiined in Paragraphs 5-30 and 5-31 the SAMPLE HOLD
OUTPUT should be 0.316 + 39,

NOTE

With o 1 volt sine wave input the
SAMPLE HOLD OUTPUT reading will
read the same on a true rms voltmeter as
it will on an average responding
voltmeter. However, if a nonsinusoidal
wave is measured the frue rms voltmeter
reading  will differ from the average
responding voltnieter.
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5-62. TROUBLESHOOTING THE STABILIZING
AMPLIFIER LOOP.

5-63. To verify proper operation of the Stabilizing
Ampiifier perform the foliowing steps.

a. Insert the probe into 1 VOLT receptacie with the
CAL pushbutton released {out).

Section V

wire between Probe Filter FL2 and
Interconnecting  Assembly  before
troubleshooting the Stabilizing Amplifier.

5-64. FACTORY SELECTED COMPONENTS,

. Depress .3 voit RANGE pushbutton.

.. Connect oscilloscope to SAMPLE HOLD QUTPUT

5-65. The value of A2ZR28% is faclory selected to match
the gain of A2Q7 io the Sampling Probe Assembly.
Foliowing is the procedure for selecting value of A2R28*:
(1.5 Kto33K)

jack, and set vertical sensitivity to 0.2 V/em.

d. The SAMPLE HOLD OUTPUT observed on
oscilioscope should be a singie {race free of any
excessive 10 Hz component.

e. Tuming ihe SAMPLE HOLD BIAS both
ciockwise 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 cosatinuity of orange

www.valuetronics.com

a. ZERO the Model 3406A according to Paragraph

3-8.

. Insert bare probe into } VOLT receptacle: depress

1 voit RANGE and CAL pushbuttons.

> Adjust front panel CALIBRATE control from fulf

CW to full CCW and note meter indication at both
ends. Range of CALIBRATE control should be
from 81012 V.

. Decrease value of A2R28 to obtain 8 reading:

increase value of A2R28 to obtain 1.2 reading.
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PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 3406 A
Broadband Sampling Voltmeter
Serial No.

Tests Performed By

Date

DESCRIPTION

CHECK

Indication

Specification

Range-to-Range Tracking and
10 kHz to 10 MHz Accuracy.

10 kHz

20 kHz

25 kHz

100 kHz

1 MHz

10 MHz
3 V range (+ 20 dB setting)
3 V range (+ 10 dB setting)
1V range (+ 10 dB setting)
I Vrange (O dB setting)
3V range (0 dB setting)
3V range (- 10 dB setting)
1V range {- 10 dB setting)
.1 V range (- 20 dB setting)
03 V range (- 20 4B setting)
03 V range (- 30 4B setting)
01 Vrange (- 30 dB setting)
01V range (- 40 dB setting)
003 V range (- 40 dB setting)
003 V range (- 50 dB setling)
001 V range (- 50 dB setting)
D01 V range (- 60 dB setting)

10 MHz to 100 MHz Accuracy Check
10 MHz
100 MHz

706 MHz to 1.2 GHz Accuracy Check
700 MHz
1 GHz
1.2 GHz

Input Impedance Check

Meter Response Time Check

Sample Hold Output Noise Check

0.77 to 1.03 volis

0.82 to 0.98 volts

(.85 t0 0.95 volts

0.87 10 0.93 volts

(.87 to 0.93 volts

(.87 to 0.93 volts

2.76 to 2.94 (3 scale)
(.81 to 0.99 (3 scale)
2.76 to 2.94 (3 scale)
0.81 to 0.99 (3 scale)
2.76 t0 2.94 (3 scale)
0.81 to 0.99 (3 scale)
2.76 to 2.94 (3 scale)
0.81 10 0.99 (3 scale)
2.76 10 2.94 (3 scale}
0.81 10 0.99 (3 scale)
2.76 to 2.94 (3 scale)
(.81 to 0.99 (3 scale)
2.76 to 2.94 (3 scale)
0.81 to (.99 (3 scale)
2.76 to 2.94 (3 scale)
0.81 to 0,99 (3 scale)

0.87 to 0.93 voits
0.87 to 0.93 volts

0.0627 to 0.0787 volts
(.0627 to 0.0987 volts
0.0577 to 0.0837 vclts
greater than 200 kHz

less than 3 seconds

less than 55 mV
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Section VI

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION,

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alphameric order
of their reference designators and indicates the description,
-hp- part number of each part, together with any applicable
notes, and provides the following:

a. Total quantity used in the instrument {TQ
column}. The total quantity of a part is given the
first time the part number appears.

b. Description of the part. (See list of abbreviations
below .}

c. Typical manufacturer of the part in a five-digit
code. (See Appendix A for list of manufacturers.)

d. Manufacturer’s part number.

6-3. Figure 6-1 iltustrates the attaching hardware for Model
3406A; Figure 6-2 illustrates the -hp- Modular Cabinet, and
Figure 6-3 illustrates the replaceable mechanical parts used
in Model 3406A. Miscellancous and mechanical parts not

listed in one of the three figures are Hsted at the end of
Table 6-1 under “Miscellancous”. Figure 6-4 identifies ali
the Model 3406A accessories in both probe kits and gives
the model number or part number for each item.

64. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Field Office. (8ee Appendix
B for list of office locations.) Identify parts by their
Hewlett-Packard part numbers.
§-6. NON-LISTED PARTS.
6-7. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

¢. Description of the part.

d. Function and location of the part.

ABBREVIATIONS
Ag Hz ..............¢ertz {cycle{s) persecond} NPO .. ... . ..... S...onegativepositivezere o L. ... L., slide
Al {z2ero sermperature coefficient)  SPDT . single-pole double-throw
A 5 2 inside diameter s | nanosecondls) = 109 seconds SPST ... ... ... singie-pole single-throw
Al 2T = impregnated  nse. 0L C. ... not separately replaceahle
L1 incandescent B e e Tantaium
oo e e CAPBCHOF NS ... i insulationdedd % ... ohmish temperature coetficient
o3 _ .geramic abd ..o L. e order by description O e titanium dioxide
Corf L. e coefficient  k{E.............. .. kitohmis} = 10%2ohms  OD ... ... ..., cutside diameter e toggle
COM .. v JE common  kHz ........ ... Kilohertz = 1073 herez N tolerance
BOM Lt e e COMmpasition Y peak  fhmo.. L. e e . . wrimmer
COUM L. e aeatonnegtion boo.ooL oL ool e oL L. inductor pA L L L L, .opicoamperelst TSTR ... ... ... .. ... L., wansistor
1 NEAr 10T B0 ..t it e e pripted cireuit
dep e deposited  log... ... ... ... . L, logarithmic taper  pF ... L picofaracHs) TV harads Voo voltis}
DPOT ... oL dauble-pole double-throw v peak inverse voltags  vaew ., .. . alternating current working voitage
DPST ... double-pole single-throw  mA L L. millamperats) = 103 ampores 90 .. ... DI O WAL L i - .-...,.variabie
MHz ... megahertz = 10%9 hertz BOS i e e e positionts) direet current working voltage
QB L. dectrolytie MEZ .. ... L. megonmis) - 108 ohms  poly ... ... palystyrene
BUCED .t e encapsufated  metHm ... ..o ... memlfibm POl L.l Copetantiometer WL L. . wattls)
1 manufacturer peak-to-peak Cee L with
B e e faratilsl  ms ... L., ... .millisecond e parts per millfon .. . verse voitage
FET ... .. P figld effect transistor MG .. ... oo i mGunting Prec . ... ... . precision Hemperature coeftient, v e e e e e without
7= I AP fixed ™V L. voltls) = 107 yoits tong term stabifity andfor tolerance}  ww .. ... L L il wirewound
B e microfarad(s
Gals ... ..., e galliumarsenide 5 ... oL micresecondlst B L L resistor
GHe Lo gigaherty = 109 herez UV ... L. microvoltis = 108 valts Bh ... . rhediem X
B e quardled) MW o P viar(R) raot-mean-square oo aptimum value selected a2 tactory,
GE o L. .germamiom YT mmtiio . o rotary average value shown {part may be omitted}
gnd L groundledd NA ..., nanaarmperets) = 109 smperes Mo no standard Type number assigaed
NC rormaily closed  Se ... ... AU e e selenium selected or special type
o e hearyliest Ne .. ..o L. . oL oo nOn RO L L oo section|s
Hg...... U mercury  NO L normatly opea SE oL silicon @ Dupant de Nemours

DECHVAL MULTIFLIERS

Prafix Symhois Multipier Prefix Symbaols Multiplier
tera T 1012 centi c 102
giga G 169 milli m 163
imega M or Meg 108 migro M m‘ﬁ
kito Kork 103 neno n 10®
hecto h 10d pico ol 12
deka da 10 femto ¢ 1ris
. . . 18
dect d 1ot a0 a 16 STD-B-2734
DESIGNATORS
Bl filter Q... ... ... . ... ooatensistor TS oL L. termingd stFip
HE e o ochester QCR Lo wanslstor-diode UL ... L oo micracirelit
ic . nlegrated cirouit
4. . jack
K.
L. -lamphoider
3 Mo XF . .- fuseholder
3 BMP e mechanical part Y crystal
B fuse B oL e phug 2 petwork

www.valuetronics.com
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Section VI Model 3406 A

INDEX . . “hp-
NO. DESCRIPTION Qry. |, P NOTE
The bottom cover i attached with two screws, Mach
M Screw Mach 6-32 x 1 24600028 | FH SS 6-32 x 5/16, -hp- Part No. 2370-0016. The
9/16 S8, with washer bottom shield is attached with 13 screws the same
tock -hp- Part No. tvpe as No @ b
21900008 ype a5 o AZjanove.
@ Screw Mach 88 8 23700020
6-32x 3/16
® Screw Mach SS 2 24600010 -
Screw Mach 14 | 2460001
® R 009101 THE TOP COVER SCREWS  MUST NOT EXCEED
washer-lock -hp- 1/4 in. IN LENGTH; OTHERWISE, INTERNAL
Part No. 2190-0008 CIRCUITS MAY BE SHORTED.

Figure 6-1. Attaching Hardware
6-2
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Model 3406A Section V1
! MP10
P\ SAME SCREW / mpg VP
| AS (3) FIG 61 r/
| o A e /MP12
- - onrory ey
0 ® 0 j
MP1 Tl e MP T3
ll
- !
\ A
CAL ASSY
| SEE FIG 790
o MP14
(s
el Les
)
( MP15
e 0 ke -
mpe =T
I <
5 _—J—j \ AaDRA-C-Gear LE
y MPS MP16
e TOP e —BOTTOM —
REFERENCE -hp-
DESIGNATOR DESCRIPTION QUANTITY PART NO.
MP1 Fuseholder 1 14000084
MP2 Socket: TSTR (for Q1) 1 12000168
MP3 Socket: TSTR (for Q2) 1 12000041
MP4 Bushing: adapter (for CALIBRATE adj) 1 2950-0034
MP3 Bushing: Panel 1 1410-0052
MPe6 Shield: range switch 1 0340600603
MP§ Nut: boot, probe with washer-lock 1 03406-22111
-hp- Part No. 2190-0037
MPS Knob: (ZERO) A, 1 03700025
MP10 Knob: Pushbutton {(RANGE) A4 9 0370-1392
MP11 Knob: Pushbutton (LINE) A, 1 0370-2395
MP12 Bushing: calibrator (1 volt) 1 03406-41703
MPi3 Bracket: filter, probe 1 03406-01203
MP14 Insulator: TSTR (for Q2) i 1200-0077
MP15 Insulator: TSTR (for Q1) 1 03400140
MPi6 Nut: sheet metal V type 6-32 2 05100075
(tinnerment)
MP17 Bracket: line filter 1 0340601202
MP18 Clamp: probe cable 1 1400-0014
MP19 Shield: filter, probe 1 03406-00604

Ay Refer to Section VI
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Figure 6-2. Mechanical Parts

6-3



Section VI Model 3406A
INDEX DESCRIPTION QUANTITY AR o,
Ag Panel: front 1 03406-00207
Meter trim: half module 3 5020-6853
Extender: meter case 1 5040-0701
Side Cover: 6 x 11 SM 2 5000-8565
Frame assembly: 6 x 11 SM 2 5060-0703
Top cover assembly: 7 x 11 SM 6 5060-8573
Cabinet spacer: half module 1 5020-0701
Panel: rear 1 03406-00224
Foot assembly: rear 7 x 11 SM 1 241 A-44A
Hinge 2 5040-0700
Stand: tilt 1 1490-0032
Bottom cover: 7x 11 SM 1 5000-8583
Foot assembly: front 7 x 11 $M 1 5060-0728
Panel: Insert (ZERO) 1 03406-04302

Ay Refer to Section VIIL. Figure 6-3. Modular Cabinet

6-4

www.valuetronics.com




Model 3406A ' Section VI

[1064A Accessory Probe Kit

| lO?ZA Isoclator | 106 104 Dévidel.'. :

Furnished With [nsfrument
Nut Driver
{8710-0084 )
Furnished With instrument
s AN

=

Ground Clips

—— (10213~ 620 }

50 Ohm ‘%’ermrncflon ! L !

{0950 - 0090) Probe Tips

(5020-0457}

SO0

oné’“’t’o‘

Ground Leads
(5060 -5973) V

z
N\

HOB3A B0 Obm Tee

TI20- 0837
34064 - C - 0889
[1O71A Accessory Probe Kif
| L;i
Pincer dcw (5060 5‘3?9
Ho7eza tsolator C——gw;”w
Furnished With Instrument (B71IO-GORA}
Furnished With Instrument
s Probe Tips
204 - 5020 -0457)

50 Ohm Termination

Banena Tip
€O‘350 0090)

({1251 -0013)

Spring Tip
__________ L—(8060-0420)
L Jozisn Bin Tip
yggupmr : A (5060-0418)
% o Hook Tip

L (5060-0419)

\\'\'\\

11063A &0 Ohm Tes

710 -CH3E

34064 -C 0880

Ground Lead For Ground Leads Ground Clips
Pen Type Isciator (5060 ~5973) {10213 -62102)
(11073-62101) AN

Aq Refer to Section VIIL Figure 6-4. Replacement Part No’s and Model No’s for Accessories
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Section Vi

Table 6-1. Replaceable Parts

Model 3406A

REFERENCE -hp- ‘
. . T DESCRIPTION MFR. MFR. PART NO.
DESIGNATOR PART NO. Q ‘
AT {NEW) 0340662164 Assembly: Sampling Probe -fip- PC 8-7207
03406-22115 - Housing: Probe Tig -hp-
A1 (EXCHANGE) | 03406-62106 Assembly: Sampling Probe -hp- PC 97133
FAY
L NOTE
This complete Sampling Probe Assembly
(A1) is available only on an exchange
basis.. Refer to Section V for procedures
outlining the removal and installation of
the Sampling Probe Assembly.
03406-62105 Housing: Probe -hp-
A2 03406-66501 Assemhly: Board, top -hp-
ci 0180-0100 2 C: fxd Ta 4.7 uF 10% 35 vdow 56289 | 150D475X9035B2
c2 0180-0155 5 C: fxcd Ta 2.2 uF 20% 20 vdow 56289 | 150D225X0020A2
C3 01500014 3 C: txd cer 0.005 uF 500 vdew 04227 | D1-4
c4 0180-0228 2 C: fxd Ta elect 22 uF 10% 15 vdow 56289 1500226 X901562
C5 0150-0084 7 C: fxd cer 0.1 uF +80% -20% 500 vdew 56289 | 33C41
C6 01400152 3 C: fxd mica 1000 pF 5% 300 vdow 04062 DMIBF102J
c7 0180-0106 1 C: fxd Ta 60 uF 20% & vdew 56289 1500606 X000682
c8 0180-0058 8 C: fxd Al elect 50 uF +75% -10% 25 vdow E6289 | 30DB0BGO25CC2-DSM
o 0150-0084 C: fxdd cer 0.1 uF +80% -20% 500 vdew 56289 33C41
C10,C11 0150-0086 3 C: fxd cer 0.05 uF +80% -20% 100 vdow 72982 845-X5V-503Z
Ci2 0140-0152 C: fxd mica 1000 pF 5% 300 vdew 04062 DM16F1024
C13 0140-0177 1 C: fxd mica 400 pF 1% 300 vdcw 04062 RDMI1EF401F3C
Cc14 0140-0208 2 C: fxd mica 680 pF 5% 300 vdew 04062 | RDMI16F68143C
Ci5 0160-G127 1 C: fxd cer 1 uF 20% 25 vdew 56288 5C13
ci16 0180-0058 C: fxd Al elect 50 uF +75% -10% 25 vdew 56289 30D506GO25CC2-DEM
Ci7 01800224 1 C: fxd Al elect 10 uF +75% -10% 15 vdow 56289 30D106GO15BAS
c18 0180-0228 C: fxd Ta elect 22 uF 10% 15 vdew 56289 1 1500226X9015B2
c19 01600168 2 C: fxd my 0.1 uF 10% 200 vdew 56289 | 192P10492
C20 3150-0084 C: fxd cer 0.1 uF +80% -20% 500 vdew 56282 33C41
c21 180-0058 C: fxd Al slect 50 uF +75% -10% 25 vdew 56289 30D506G025CC2-DSM
€22,C23 Not assigned
24 0180-0155 C: fxcd Ta 2,2 uF 20% 20 vdew 66289 | 150D225X0020A2
c28 0180-00658 C: fxd Al elect 50 uF +75% -10% 25 vdew 56289 30DB06G025CC2-PEM
C26 0180-0155 C: fxd Ta 2.2 uF 20% 20 vdew 56289 1500225 X0020A2
Cc27 Not assigned
c28 (180-0155 C:Ixd Ta 2.2 uF 20% 20 vdow 56289 1500225 X0020A2
€29 0180-0100 C: fxd Ta 4.7 uF 10% 35 vdew 56282 | 150D475X903682
C30 01600168 C: fxd my 0.1 4F 10% 290 vdow 56289 192P10452
C31? 0160-0174 1 C: ixd cer 0.47 uF +80% -20% 25 vdew 56289 5C1187
C32 01606-2018 1 C: fxd mica 250 pF 5% 500 vdow 04062 RDOM15F2581J55
CR1,CR2 1602-0043 4 Diode: breakdown 6.19 V 5% 400 mW 07263 obd
CR3 1901-0046 34 | Diode: Si 30 mA at +1 V 30 piv 2 oF 2 ns 03877 | SGS080
CR4,CRb 1901-0032 2 Diode: Si** 28480 1901-0033
CRB6 thru CR12 19010040 Diode: Si 30 mA at+1 V 30 pivZ pF 2 ns 03877 | 8G5050
CR13 Not assigned
CR14 1901-0040 Diode: S 30 mA at +1 V 30 piv 2 pF 2 ns 03877 | SGHO50
CR15 Not assigned
CR16 thru CR22 19G1-0040 Diode: Si30mA at+1 V30 piv2pF 2 ns 03877 | 5G5050
1.1 9176-0016 4 Ferrite Bead (for Q2} -hp-

{y Refer to Section Vi
6-6
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Modei 3406 A

Table 6-1. Replaceable Parts (Cont’d)

Section VI

REFERENCE ‘hp- N . .
S . b . NO.

DESIGNATOR PART NO. TG DESCRIPTION MFR MFR. PART NO
A2 (Cont'd)
Q1 1854-0071 22 TSTH: 8§ NPN 2N3391 24446 | 2N33091
Q2 18B4-0087 3 TSTR: Si NPN** -hp-
Q3 thru Q6 18540071 1 TSTR: i NPN 2N3391 24446 | 2N3391
Q7 1855-0073 2 TSTR: i P-Channet FET -hp-
a8 1854-0071 TSTR: 5t NPN 2N3391% 24446 | 2N3391
Q9 1854-0094 2 TSTR: Si NPN 2N3646 07263 | 2N30646
Q10 thrue Q12 18540071 TSTR: 5i NPN 2N3391 24446 | 2N3391
Qt3 1853-0016 8 TSTR: §i PNP 2N3638 07263 | 2N3638
Q14,015 18564-0071% TSTR: Si NPN 2N3391 24445 | 2N3391
Qt6 1854-0087 2 TSTR: Si NPN 2N3417 24446 | IN3417
Q17,Q18 1854-0071 TSTR: Si NPN 2N3391 24446 | 2N3391
Q19,Q20 18530016 TSTH: Si PNP 2N3638 07263 | 2N3638
Q21 1854-0071 TSTR: Si NPN 2N3321 24446 | 2N3391
R1 0687-1031 9 R: fxd comp 10 kilohms 10% 1/2 W 01121 EB 1031
B2 0687-2721 4 R: fxd comp 2700 ohms 10% 1/2 W o112 EB 2721
R3,R4 (0687-1821 3 R: fxd comp 1800 ohms 10% /2 W 01121 EB 1821
R5 0687-8231 3 R: fxd comp 82 kilohms 10% /2 W at121 EB 8231
R& 0687-2241 2 R: fxd comp 220 kilohms 10% 1/Z W a1121 EB 2241
R7 0687-1011 5 R: fxd comp 100 ohms 10% 1/2 W 011 EB 1011
R8 0687-1041 1 R: fxd comg 100 kilohms 10% 1/2W o1t EB 1041
R9 0687-2241 R: fxd comp 220 kilohms 10% 1/2 W 01121 EB 2241
110 0687-3331 3 R: fxd comp 33 kilohms 10% 1/2 W 01121 EB 3331
R11 0687-1831% 1 R: fxd comp 18 kilohms 10% 1/2 W 01121 EB 1831
R12 (698-3138 2 R: fxd prec met flm 277.5 ohms 1/4% 1/4 W 91637 | MFF-1/4T-C obd
R13 0687-6821 7 R: fxd comp 6800 ohms 10% 1/2 W 01121 EB 6821
R14 0687-3331% R: fxd comp 33 kilohms 10% 1/2 W 01121 EB 3331
R15 0687-1821 R: fxd comp 1800 ohms 10% 1/2 W ot €8 1821
R16 Not assigned
Ri7 0687-5631 2 R: fxd comp 56 kilohms 10% 1/2 W 01121 £8 5631
R18 0687-1031 f: fxd comp 10 kilohms 10% 1/2 W 01121 £B8 103
R19 2100-0095 2 R: var lin 100 kijohms 30% -hp-
R20 0687-47(1 2 R: fxd comp 47 ohms 10% 1/2 W o EB 4741
R21 thru R23 Mot assigned
R24 R26 0687-5601 3 R: fxd comp 56 chms 10% 1/2 W 01121 EB 5801
R26 0687-4711 1 R: fxd comp 470 ohms 10% 1/2 W 01121 EB 4711
R27 0687-1031 R: fxd comp 10 kilohms 10% 1/2 W e Ny EB 1031
R28* &y 0687-2221 1 R: fxd comp 2200 ohms 10% 1/2W 0112 B 2221
R29,R30 06872721 R: fxd comp 2700 ohms 10% 1/2 W G1121 EB 2721
R31 0887-2221 6 R: fxd comg 2200 ohms 10% 1/2 W 01121 ER 2221
R32 0687-1021 7 R: fxd comp 1000 ohms 10% /2 W 01121 EB 1021
R33 0687471 R: fxd comp 47 ohms 10% 1/2 W 01121 EB 4701
R34 0687-3931 1 R: fxd comp 39 kilohms 10% /2 W 011214 EB 2231
R35% 0687-1031 R: fxd comp 10 kilohms 10% 1/2W 31121 EB 1031
R36 0687-2201 3 R: fxd comp 22 ohms 10% /2 W 01121 EB 2201
R37 0687-8231 190 R: fxd comp 82 kilohms 10% 1/2 W 01121 EB 8231
K38 0687-1531 9 R: fxd comp 15 kilchms 10% 1/2 W 01121 EB 153t
R3g 2100015t 1 R]: var lin 500 ohms 20% -hp-
R40 0687-1531 R: fxd comp 15 kilohms 10% 1/2 W 01121 £8 1531
R41, R42, A17 0687-3311 R: fxd comp 330 chms 10% 1/2W 01121 £B 1011
R43 06872711 4 R: fxd comp 270 ochms 10% 1/2W 01121 EB 2711
R44 0887-2221 R: fxd comp 2200 ohms 10% 1/2 W 01121 EB 2221
R45 0687-1531 R fxd eomp 15 kilohms 10% 1/2 W 01121 EB 1531
R46 0687-2201 R: fxd comp 22 ohms 10% 1/2 W o1121 EB 2201
R47 0687-1641 1 R: fxd comp 150 kilohms 10% /2 W 01121 EB 1541
R48 0687-822 5 R: fxd comp 8200 ohms 10% 1/2 W 1121 EB 8221
R49 0887-2211 4 R: fxd comp 220 ohms 10% 1/2 W o112 EB 2211
R50 06878221 R: fxd comp 8200 ohms 10% /2 W 01121 EB 8221
R51 0B87-2731 1 R: fxd comp 27 kilohms 10% 1/2 W 01121 EB 2731

A4, A17 Refer to Section VI,
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Section VI

Table 6-1. Replaceable Parts {Cont’d)

Model 3406A

\
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REFERENCE -hp-
y - . FR.PART NO.
DESIGNATOR PART NO. TG DESCRIPTION MFR M TNO
A2 {Cont'd)
R52 0686-1645 1 R: fxd comp 160 kilohms 5% 1/2 W [ ES 1645
R53 0686-3035 1 R: fxd comp 30 kilehms 5% 1/2 W 01121 E8 3035
Rb4 0687-2211 R: fxd comp 220 ohms 10% 1/2 W 01121 EB 2211
R5H5,RH6 0687-2221 R: fxd comp 2200 ohms 10% 1/2 W o2 EB 2221
K57 0757-0730 2 R: fxd prec met fim 750 chms 1% 1/4 W 19701 MFEC T-0 abd
RE3 0687-1621 4 R: fxd comp 1500 ohms 10% /2 W 01121 EB 1521
R59 0687-4721 7 R ¥xd comp 4700 chms 10% 1/2 W 01121 EB 472t
R60O 07570764 R: fxd prec met fim 33.2 kilohms 1% 1/4 W 19701 MF6BC T-0 obd
R&1 07570747 2 R: fxd prec met fim 5110 ohms 1% /4 W 19701 MF&C T-0 obd
Re2 07570764 2 R: fxd prec met flm 33.2 kilohms 1% 1/4 W 19701 MF&C 7-Q ohd
f63 Q7570121 1 R: fxd prec met flm 258 kilohms 1% 1/4 W 19701 MFBC T-O ohd
R64 06876831 3 R: fxd comp 68 kilohms 10% 1/2 W 0111 EB 6831
R65,R66 0687-1531 R: fxd comp 15 kilohms 10% 1/2 W 01121 EB 1531
R67 Not assigned
R68 06871531 R: fxd comp 15 kilohms 10% 1/2 W 01121 EB 1531
R69,R70 0687-4721 R: fxd comp 4700 ohms 10% 1/2 W 01121 EB 4721
R71 0898-3212 1 R: fxd prec met flm 249 kilohms 1% /4 W 18701 MF&C T-O obd
R72 0687-3331 1 fxd comp 33 kilohms 10% 1/2 W 01121 EB 3331
R73 0687-1031 R: fxd comp 10 kilehms 10% 1/2 W 01121 EB 1031
Rr74 0687-5601 R: fxd comp 56 ohms 10% 1/2 W 01121 EB 5601
R75 0757-0753 1 R: fxd prec met fim 9090 ohms 1% 1/4 W 19701 MFBC T-0 ohd
R76 07570746 2 R: fxd prec met flm 4750 ohms 1% 1/4 W 19701 MFBC 7-0O obd
R77 06871031 R: fxd comp 10 kitohms 10% /2 W g1 EB 1031
R78 Q7570730 R ixd prec met fim 750 ohms 1% 1/4 W 19701 MFBC T7-0 obd
R72 0757-0765 1 R: fxd prec 365 K 1% 1/4 W 19701 MFGC T-O obd
R8O 07570346 ! R: fxd preec met flm 10 kitohms 1% /4 W 18701 MIrgC 7-0 abd
R81 2100-0154 3 R: var lin 1000 ohms 30% -hp-
R82 0698-3144 1 R: fxd prec met fim 8870 ohms 1% 1/4 W 19701 MFBC T-0 obd
R83 07570340 R: fxd prec met fim 10 kilohms 1% 1/4 W 19701 MF&C T-C obd
R84 21000154 R var lin 1000 ohms 36% -hp-
R85 0698-3283 2 R: fxd prec met flm 9310 chms 1% 1/4 W 19701 MFBC T-O obd
R86 0757-0340 R: fxd prec met fim 10 kilohms 1% 1/4 W 19701 MEFGC T-0 obd
R87 2100-0154 R: var in 1000 ohms 30% ) -hp-
R&8 0698-3283 R: fxd prec met flm 9310 ohms 1% 1/4 W 19701 MFBC T-0 obd
R8S 0757-0340 R fxd prec met fim 10 kilohms 1% 1/4 W 19701 MFBC T-0O obd
R9O 21000020 t R: var Hn 2000 ohms 30% -hp-
RO1 07570340 R: fxd prec met fim 10 kilohms 1% 1/4 W 18701 MF&C -0 obd
R92 2100-0095 1 R: var lin 100 kilohms 30% -hgy-
]93 Not assigned
R94 21000092 3 R: var lin 10 kilohms 20% ~hpe
R95 2100-0084 2 R var lin 50 kilohms 30% -hp-
196 Not assigned
RY7,R98 21000092 A var lin 10 kilohms 20% -hp-
RS9 2100-0093 1 R var lin 20 kilohms 20% ~hp-
R100 2100-00 ] R: var lin 5000 ohms 30% ~hp-
R1M 2100-0094 R: var tin B0 kilochms 30% -hp-
R102 2100-0182 i R: var lin 3300 ohms 10% -hp-
R103 0687-6821 R: fxd comp 6800 ohms 10% 1/2 W 01121 EB 6821
R104 Not assigned .
R105 0687-2221 R fxd comp 2200 ohms 10% 1/2W at121 EB 2221
R106 06878221 R: fxd comp 8200 ohms 10% 1/2 W 01121 EB 2221
R107 Mot assigned
Rr108 0687-3321 2 R: fxd comp 3300 ohms 10% 1/2 W 01121 £8 3321
R109 0687-2721 R: fxd comp 2700 ohms 10% 1/2 W 01121 £B 2721
R110 06876821 8: fxd comp 6800 ohms 10% 1/2 W 01121 EB 6821
R111 0B687-2221 R: fxd comp 2200 ohms 10% 1/2 W 01121 £B 2221
R112 06871631 R: fxd comp 10 kilohms 10% 1/2 W 01121 EB 1031
R113 0687.2221 R: fxd comp 2200 ohms 10% 1/2 W 01121 EB 2221
R114 07570746 Rt fxd prec met fim 4750 ohms 1% 1/4 W 19701 MFBC T-O obd
R115 07570734 1 R: fxd prec met fim 1210 chms 1% 1/4 W 91637 | MFF-1/4TO obd
6-8



Model 3406 A Section V]
Table 6-1. Replaceable Parts (Cont’d)

REFERENCE -hp-
; L DESCRIPTION MFR. MFR. PART NO.
DESIGNATOR PART NO, TQ
AZ (Cont'd)
R1t6 Not assigned
R117 07570728 1 R fxd prec met flm 619 ohms 1% 1/4 W 19701 MFBC T-0 obd
R1t8 £6687-1521 8]: fxd comp 1500 ohms 10% 1/2 W 01121 EB 1521t
A3 03406-66502 Assembiy: Board, bottom -hp-
c1 0150-0084 C: fxd cer 0.1 uF +80% -20% 500 vdew 56289 ¢ 33C41
Cc2 01400152 2 C: fxd mica 1000 pF 5% 300 vdcw 04062 | DM16F102J
C3.C4 0160.2348 ] C: set matched my 4 uF 20% 30 vdcew 56289 Type 148P okwd
c5 01500084 C: fxd car 0.1 uF +80% -20% BOC vdew 56289 1 33C41
C6 018001585 C: fxd Ta 2.2 uF 20% 20 vdew 56289 | 150D225X0020A2
C7 (1400152 C: fxd mica 1000 pF 5% 300 vdew 04062 | DM18F102J
Cc8 0140.0208 C: fxd mica B80 p¥ 5% 300 vdew 04062 | RDMIBFB81J3C
ce 0140-0234 1 C: fxd mica 500 pF 1% 300 vdew 04062 RDM15F501F3C
Ct0 0150-0086 C: fxd cer 0.05 uf +80% -20% 100 vdow 72882 | 845-X6V-503Z
C11 0150-0014 C: fxd cer 0.005 uF 500 vdcw 04222 | D14
Ci2 0180-0097 1 C: fxd Al elect 47 uF 10% 35 vdew 56289 | 150D476X903552-0VS
C13 01500014 C: fxd cer 0.005 uF 500 vdew 04222 | B1-4
Cid 01600195 1 C: fxd cer 0.001 uF 20% 250 vacw 56289 | 19C251A
Cib 0180-0353 2 C: fxd Al elect 450 uF +100% -10% 50 vdew 56289 | D38702
C18 0150-0084 C: fxd cer 0.1 uF +80% -20% 500 vdew 56289 | 33CH
c17.Cc18 01800068 C: Txd Al elect 50 uF +75% -10% 25 vdew 56289 | 30D506GO25CC2-LSM
c19 01800383 C: fxd Al elect 450 uF +100% -10% 50 vdew 56289 | D3BW2
c20,C21 01500084 C: fxd ger 0.1 uF +80% -20% 500 vdew 56289 | 33C41
€22,C23 0180-0058 C: fxd Al elect 50 uF +75% -10% 25 vdew 56289 | 30D506GO25CC2-DSM
C24,C25 0180-0039 2 C: fxd Al elect 100 uF +75% -10% 12 vdow 56289 | 30D107G012CC2-DSM
C26 01600170 1 C: fxd cer 0.22 uF +80% -20% 25 vdew 56289 | 30D107GO120C2-DSM
CR1 thru CR6 1801-0040 Diode: Si30mA at+1 V30 piv2ZpF 2 ns 03877 | SG5050
CR7 No1 assigned
CR8 1901-0040 Diode: 5130 mA at+1 V30 piv2pF 2 ns 03877 | SG5050
CR9 18902-1168 1 Dicde: Si breakdown 7.5 V 5% 250 mW - 04713 obd
CR10 1901-6040 Diode: Si30mA at+1 V30 piv2pF 2 ns 03877 | 8GB0O50
CR11 1901-0050 1 Diode: Si 200 mA at+1 V75V 2pF 2 ns 07283 | FDB18b
CR12 18010040 Diode: Si30 mA at+1 V30 piv2pF 2 ns 03877 | SG5050
CR13,CR14 12010039 2 Diode: Switching Si 50 piv 200 mA at +1 V
6 pF 8ns 03877
CR15 thru CR18 18010158 4 Diode: Rectifier $i 200 piv 04713 | SR1358-3
CR19 thru CR22 1901.6040 Diode: Si 30 mA at +1 V30 piv2 pF 2 ns 03877 | 8G5050
CR23 19202-0049 Diode: breakdown 6.19 V 5% 400 mW 07263 obd
CR24 19020761 1 Diode: breakdown 6.2 V 0.01% IN821 04713 | IN821
CR25 thru CR28 - | 19010049 Diode: Si30mA at+1 V30 piv2pF Z2ns 03877 | SGBO50
CR29 1902-0049 Diode: breakdown 6.19 V 5% 400 mW 07263 obd
CR30,CR31 19010040 Diode: Si30mA at +1 V30 pivZpF 2 ns 03877 | SGBOBO
CR32 1902.3180 1 Diode: breakdown 13.0 V 04713 | SZ108398-215
K1 04900180 1 Relay: form C 12 Vdc 80089 | 61-148
a1 1854.0005 2 TSTR: Si NPN 2N708 02735 obd
a2 18540071 TSTHR: Si NPN 2N3391 24446 § 2N3331
Q3 18550073 TSTR: Si P-Channet FET -hp-
Q4 18540071 TSTR: Si NPN 2N3391 24446 | 2N3331
Qs 1853-0016 TSTR: Si PNP 2N3638 07263 | 2N3638
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Section V1 Model 3406A
Table 6-1. Replaceable Parts (Cont’d)
REFERENCE [ -hp- ‘ :
T DESCRIPTION MFR. MFR. PART NO.
DESIGNATOR | partNO. | T
A3 (Cont'd)
Q6 thru Q8 1854-0071 TSTR: Si NPN 2N3391 24446 | 2ZN3391
Q8 1853-0016 TSTR: Si PNP 2N3638 07263 | 2N3638
Q10 18556010 1 TSTR: 5i 2N2646 uni junction 03508 | 2N2646 obd
a1t 1854-0005 1 FSTFR: S NPN 2N708 01295 | 2N708
Q12 18640432 TSTR: St NPN 2N3646 07263 | 2N3646 abd
Q13 18630016 TSTR: 8§ PNP 2N3638 07263 | 2N3638
Qi4 1854-0087 TSTH: Si NPN 2N3417 24446 | 2N3417
015,018 18540071 TSTR: 51 NPN 2N3391 24446 | 2N33%
Q17 1853-0020 1 TSTR: Si PNP 01295 | SM-9143
18,019 1863-0016 FSTR: Si PNP 2N3638 07263 | 2N3638
Q20 18546003 1 TSTR: Si NPN 2N1711 81453 | RTH299
R1 0757-0732 1 R: fxd prec met fim 909 ohms 1% 1/4 W 19701 MF&C T-O obd
R2 2100-2475 2 R var lin 1000 ohms 30% 71450 | XPE200RE obd
R3 0698-3208 1 R fxd prec met flm 4990 ohms 1% /4 W 91637 | MF-1/844 obd
R4 06871031 R: fxd comp 10 kilohms 10% 1/2 W o EB 1031
R5,R6 0887-2211 R: fxd comp 220 ohms 10% 1/2 W o2 EB2211
R7 0687-1531 R: fxd comp 15 kilohms 10% /2 W o1 EB 1531
R8 2100-2475 R: var lin 1000 ohms 30% 71450 XPE200RE obd
R9 06876821 R: fxd comp 6800 ohms 10% 1/2 W 01121 EB 6821
R10 0687-2711 R: fxd comp 270 ohms 10% 1/2 W 01121 EB 2711
R11 07570344 2 R: fxd prec met fim 1 megohm 1% 1/4 W 18701 MF&C T-0 obd
Ri2 0757-0340 R: fxd prec met fim 10 kilohms 1% /4 W 18701 MF&C T-0 obd
R13 0687-1031 R: fxd comp 10 kilohms 10% 1/2 W 01121 EB 1031
R14 0687-6801 1 R: fxd comp 68 ohems 10% 1/2W 01121 £8 68061
R15 06875621 1 R: fxd comp 5600 chms 10% 1/2 W 01121 EB 5621
R16 21002548 1 R: var #n 3300 ohms 10% 71450 XPEZ00RE obd
R17 Not assigned
R18 0687-4731 1 R: ixd comp 47 kilohms 10% 1/2 W 01121 EB 4731
R19 06876821 R: fxd comp 6800 ohms 10% 1/2 W o112 E8 6821
R20 0687-1821 R: fxd comp 1800 ohms 10% 1/2 W 01121 EB 1821
R21 0757-0344 R: fxd prec met fim 1 megohm 1% 1/4 W 19701 MF6C T-0 obd
R22 0687-1031 R: fxd comp 10 kitlohms 10% 1/2 W 01121 EB 1031
R23 a757-0340 R: fxd prec met flm 10 kilohms 1% 1/4 W 19701 MFE6C T-0 obd
R24 0687-5611 4 R: fxd comp 560 ohms 10% 1/2 W 01121 EB 5611
R25 0757-0340 R: fxd prec met flm 10 kilohms 1% 1/4 W 19701 MFBC T-O obd
R26 0757-0747 R: fxd prec met flm 5110 ohms 1% 1/4 W 19701 MFBC T7-C obd
R27 Mot assigned
R28 0687-6811 2 R: fxd comp 680 ohms 10% 1/2 W a1t EB 6811
R29 06878221 R: fxd comp 8200 ohms 10% 1/2 W otr21 EB 8221
R30 06876831 R: fxd comp 68 kilohms 10% 1/2W 01121 EB 6831
R31 0687-8221 R: fxd comp 8200 ohms 10% 1/2 W D112 EB 8221
R32 0687-6531 f: fxd comp 68 kilohms 10% 1/2 W o EB 6831
R33 068715631 fi: fxd comp 15 kilohms 10% 1/2 W o2 EB 1531
R34 0687-5631 R: fxd comp 56 kilohms 10% 1/2 W onn EB 5631
R35 0687-4721% R: fxd comp 4700 ahms 10% 1/2 W o121 EB 4721
R36,R37 0686-1035 2 R: fxd comp 10 kilohms 5% 1/2W -hp-
R38 06869125 i R: fxd comp 2100 ohms 5% 1/2 W 01121 EB 9125
R32 0687-1021 R: fxd comp 1000 ohms 10% 1/2 W 01121 E8 1021
R40 07570340 R: fxd prec met fim 10 kilohms 1% 1/4 W 19701 MF8C T-0 obd
R41 0687-3321 R: fxd comp 3300 ohms 10% 1/2 W 01121 ES 3321
R42 0687-5611 R: fxd comp 560 ohms 10% 1/2 W o112t EB 5611
R43 0687-1011 R: fxd comp 100 ohms 10% 1/2 W 01121 EB 1011
R44 0687-1021 R: fxd comp 1000 ohms 10% 1/2 W o121 EB 1021
R45 0687-4721 R: fxd comp 4700 ohms 10% 1/2 W 0112t EB 4723
R46 06871521 R: fxd comp 1500 ohms 10% 1/2 W 01121t EB 1521
847 thru R49 0757-1000 3 R: fxd prec met fim 51.1 ohms 1% 1/2 W 81637 | MFF 1/2T-0 obd
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Model 3406A Section VI
Table 6-1. Replaceable Parts (Cont’d)

REFERENCE -hp- . . ‘ .
. 5 A T DPESCRIPTION MFER. MFR. PART NO.
DESIGNATOR | PARTNoO. | 19 }
A3 (Cont'd)
R5O 0687-4721 R: fxd cormp 4700 ohms 10% 1/2 W o121 EB 4721
R51 0687-1021 R: fxd comp 1000 ohms 10% 1/2 W G1121 EB 1021
R52 0698-3559 2 R: fxd comp 3.9 ohms 10% 1/2 W 01121 EB 38G1
R53 0687-1521 R: fxd comp 1500 ohms 10% 1/2 W o121 EB 1521
Rb4 0687-5611 R: #xd comp 560 ohms 10% 1/2 W 011N EB 5611
R55 0687-1021 R: fxd comp 1000 ohms 10% 1/2 W 01121 EB 1021
R56 0687-1611 R: fxd comp 100 ohms 10% 1/2 W o112t EB 10N
R57,R58 0698-4052 2 R: fxd prec met fim 6880 ohms 1% 1/4 W 19701 MF6C T-O obd
R59 0687471 R: fxd comp 470G ohms 10% 1/2 W 01121 | EB 472%
R&0 0687-1221 1 R: fxd comp 1200 ohms 10% /2 W 01121 EB 1221
R61 Az 0698-3559 1 f: fxd comp 3.9 ohms 10% 1/2 W 01121 ER39GH
R62 06876811 R: fxd comp 680 ohms 10% 1/2 W 01121 EB 6811
R63 0687-1021 R: fxd comp 1000 ohms 10% /2 W 121 EB 1021
R64 0687-5611 R: fxd comp 560 ohms 10% 1/2 W 1121 EB 561t
RE5 0687-1011 R: fxd comp 100 ohms 10% 1/2W 01121 EB 1011
"6 07570339 1 R+ fxd prec met fim 3010 ohms 1% 1/4 W 1971 MF&C T-O obd
RB7 2100-2647 1 R: var lin 580 ohms 30% 71540 | XPE2Q0RE obd
R68 0757-0745 1 R: fxd prec met flm 4320 kilohms 1% 1/4 W 18701 MF6C T-O obd
R69 0687-3311 2 R: fxd comp 330 ohms 10% 1/2 W 01121 £8 3311
R70 2100-2454 1 R: var lin 100 kilohms 30% 71450 | XPEZ00RE ohd
R71 06871531 R: fxd comp 15 kilohms 10% /2 W ott21 E8 1531
R72 2100-2456 1 R: var lin 10 kilohms 30% 1/8 W F1450 XPEZOCORE ohd
R73 0687-1531 R: fxd comp 15 kilchms 10% 1/2 W 01121 EB 1531
R74,R75 068747121 R: fxd comp 4700 ohms 10% 1/2 W 01121 £B 4721
B8 0687-1021 R: fxd comp 1000 ohms 10% 1/2 W 01N £B 102%
R77,R78 0687-6821 R: fxd comp 6800 chms 10% 1/2 W 01121 £ 6821
T1 9100-1338 1 Transformer: puise -hp-
T2 9100-1323 1 Transformer: pulse -hp-
FL1 9100-3121 1 Transformer: filter -hp-
1,2, Aqg 0160-0195 2 C: fxd 1000 PF +—20% 260 vdow hp-
C3,C4 Ay 0160-3333 2 C: fxd cer 0.005 uF 250 vdew -hp-
C5, C6 Qg 0160-0185 2 C: fxd 1000 PF +-20% 250 vdcw 7298 801-010X6G0102Z
L1,L2 9106-1331 2 Inductor: fxd 3 mH -hp-
L3thrulh 2100-1491 3 Inductor -hp-
L6 thru L8 9170-0016 3 Bead: ferrite shiefding 02114 | 56-590-66A1/3B

Ao Ag Refer to Section VIIIL
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Section V1 Model 3406A
Table 6-1. Replaceable Parts (Cont’d)
REFERENCE -hp- .
DESIGNATOR PART NO. TG DESCRIPTION MER. MER. PART NO.
FL1 {Cont'd)
R1,R2 0684-1021 3 R: fxd comp 1000 ohms 10% 1/4 W G121 CB 1021
R3,R4 0687-3311 R: fxd comp 330 ohms 10% 1/2 W 3121 EB 3311
FL2 0340662702 Assembly: Probe Filter -hp-
C1.C2 0160-349¢ 2 C: fxd cer 100 pF 10% 500 vdow o1 FB2B-1011%
C3 thru C7 0160-3495 5] C: fxd cer 470 oF 10% 50 vdew 01121 FB2B84711
FL3 (3406-63202 Assemhly: Filter Calibrator -hp-
ci1,c2 0160-2360 2 C: xd car 100 pF 10% 300 vdow 01121 FUGD
R1 0684-1021 R: fxd comp 1000 ohms 10% 1/4 W 01121 CR 1021
1 03406-61901 Assembly: Switch Range hp-
R1 - 106984162 1 R: fxd prec met fim 30.79 ohms 1/4% 1/4 W 91637 MFF-1/4T-0 obd
B2 {898-4163 1 B: ixd prec met fim 128.1 ohms 1/4% 1/4 W 91637 | MFF-1/4T-0 obd
R3 0687-1511 i R: fxd prec comp 150 ohms 10% 1/2 W 011 EZ 1511
R4 thry B8 (698-3139 5 R: fxd prec met fim 410.26 ohms 1/4% 1/4 W 91637 MFF-1/4 T-O obd
R9 thru R12 0698.3138 R: fxd prec met fim 277.5 1/4% 1/4 W 91637 MFF1/4T-0 obd
R13 06984574 1 R: fxd prec met flm 210 ohms 1/4% 1/4 W -hyp-
R1i14 0687-1831 R: fxd comg 18 kilohms 10% 1/2 W 1121 EB 1831
CHASSIS MOUNTED COMPONENTS
C1 G180-0058 C: fxed Al elect B0 uF +75% -10% 25 voow 556289 36D506G0O25CC2-DSM
C2 0150-0012 1 C: fxel cor 0.01 uF 20% 1000 vdow 56289 29C214A3
C3 0150-0052 i C: fxd cer 0.05 uF 20% 400 vdew 56289 33C17A
6-12
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Table 6-1. Replaceable Parts (Cont’d)

Section VI
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REFERENCE -hp-
T ESCRI . MFR. PAR .
DESIGNATOR | PARTNO. | ¢ DESCRIPTION MFR TNO
CHASSIS MOUNTED COMPONENTS
F1 2110-0209 1 Fuse: 0.25 amps 250 V slow-blow -hp-
J1 5020-6828 1 Connector: power -hp-
J2,3 1250-0083 2 Connsctor: BNC 95712 30624-1
J4 -7 1251-0478 4 Connector: 12 pin 07233 64-718-6
Jg, 8 12510472 2 Connector: 12 pin 07233 65-7186
NG 12561-0198 1 Connector: 12 pin -hp-
i1 1120-0383 1 Meter -hp-
[0} 1854-0072 1 TSTR: SiNPN 86684 2N 3054
Q2 1853-0052 1 TSTR: SiPNP (4713 2N3740
R1 2100-1801 1 R: var 25 kiiohms 30% 1/3W 71450 5V A-45
R2 21060407 1 R: var 5000 ohms 10% (ZERQ) -hp-
R4 2100-0136 1 R: var 8000 ohms 20% (RECORDER QUT) 71450 Type 70
RS 2100-0011 H R: ver 5300 ohms 20% (3 V F.8.) hp- )
82 3101-1234 1 Switch: DPDT (115 - 230 V ac) 42190 4833
1 8100-1322 1 Transformer: power -hp-
W1 1820-1348 1 Power Cable -hp-
MISCELLANEOUS
0340666503 1 Assembly: board interconnecting -hp-
034066-63203 1 Assemnbly: calibrator {includes all parts for -hp-
the 1 VOLT receptacle) See Figure 7.8,
03406-62105 1 Assembly: housing probe -hp-
91760016 20 Bead: ferrite 02114 | 56-580-65/38B
03406-26505 1 Board: probe connector -ap-
0340601202 1 Bracket: line fijter (FL1) hp-
2950-0034 1 Bushing: adapter {for CALIBRATE ADJ} 000LF cbd
0340641702 1 Bushing: calibrate (on front panei} -hp-
1410-0052 1 Bushing: panel {for CALIBRATE ADJA 95264 obd
G3406-06501 1 Can: fine fitter (FL1} -hp-
03406-00101 1 Chassis: hinged -hp-
14213-62102 2 Clip: ground -
5000-0717 1 Cover: bottom 7 X 11 submodule -hg-
50000703 2 Cover: side 6 X 11 submodule -hp-
5060-0718 1 Cover: top 7 X 11 submodule -hp-
5040-0701 1 Extender: meter case -hp-
241A-44A 1 Foot Assembly: 7 X 11 submodule -hp-
BOG0-0728 1 Foot Assernbly: 7 X 11 submaodule -hp-
5680-0703 2 Frame Assemily: 6 X 11 submodule -hp-
1400-0084 1 Fuseholder 75915 | 342014
03406-01 101 1 Heat sink: TSTR {for Q1 and Q2) -hp-
5040-G700 2 Hinge: {for tilt stand) -hp-
0340-0080 3 Insulator: cloverleaf feed-thru teflon {used 98291 FT-E-15
on A2 and A3 assemblies)
03406-22112 1 insulator: housing probe -hp-
03400140 2z Insulator: transistor 02735 DF 31A
03700132 10 Knob: pushbutton (RANGE) -fp-
0370-0025 1 Knob: round biack 3/4 in, dia. {ZERO) -hp-
5001-0133 1 Label: pushbutton {LINE) -hp-
5000-3220 1 Label: pushbutton 001 {50 -hp-
5000-3221 1 Label: pushbutton 003 {-40 -hp-
5000-3222 1 tabel: pushbutton .01 {-30) -hp-
5000-3223 1 Label: pushbutton .03 (-20} -hp-
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Section VI Model 3406 A
Table 6-1. Replaceable Parts (Cont’d)

REFERENCE -hp-

DESIGNATOR PART NO. TQ DESCRIFPTION MFR. MEFR. PART NO.

MISCELLANEOUS (Cont'd)

5000-3224 1 Label: pushbutton 1 (-1} -hp-
5000-3225 1 {abel: pushbutton 3 {0} -hp-
5000-3226 1 {abel: pushbutton 1 (10} -hp-
5000-3244 1 tabel: pushbutton 3 {20} -hp-
5000-3243 1 {abel: pushbutton {(CAL} -hp-
50680-5873 1 tead: ground -hp-

-hp-
5020-6705 1 Meter trim: submodule -hp-
03406-22111% 1 Nut: boot probe -hp-
87100084 1 Nut driver: hex 96508 P-3 obd
03406-00207 1 Panel: front -hp-
03406-04302 1 Panel: insert -hp-
(03406-00204 1 Panel: rear -hp-
03406-00203 1 Panel: suby rear -hp-
03406-00601 1 Shield: bottom cover -hp-
(33406-00604 1 Shieid: probe filter cover -hp-
G3406-00603 1 Shield: range switch cover -hp-
03406-22113 1 Shield: switch part of 03406-62102 -hp-
03406-00602 1 Shield: top cover ' -hp-
1200-0168 2 Socket: TSTR {for Q1) 000LK | PTS-4
1490-0032 1 Stand: tilt submodule 91260 cbd
7124-0329 1 Tag: red operating nate -hp-
5020-0457 10 Tip: pin probe -hp-
11072-60052 1 Tip: isolator -hp-
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Section VI

SECTION VI
CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

7-2. This section contains the circuit diagrams necessary
for the operation and maintenance of the Mode]l 3406A
Broadband Sampling Volimeter. Included is Table 7-1, with
photograph of the instrument, identifving the various
assemblies,

1-3. COVER REMOVAL.

7-4. To prepare the instrument for calibration or 1o make
the components or test points on the fop or bottom
assemblies accessible perform the steps ouilined in Figure
7-1.

7-5, FUNCTIONAL BLOCK DIAGRAM.

7-6. The functional block diagram shows the relationship
between the assemblies of the instrument. Signal flow
between assemblies and significant portions of assemblies as
weil as major feedback paths are shown. The functional
block diagram is used to isolate trouble to a particular
block. Test points, voltage waveforms, and voltage levels are
identified on the functional block diagram.

1-7. COMPONENT LOCATION DIAGRAMS.

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

7-8. INTERCONNECTING ASSEMBLY.

7-10. The top and botiom assemblies are connected to
each other and other circuits through the interconnecting
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 detailed theory of
operation and as an aid in isolating a malfunction to a
component(s). To aid in troubleshooting dc 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

ASSEMBLY ASSEMBLY

REFERENCE ASSEMBLY PART NUMBER

DESIGNATION NAME  (INCLUDES AZA! SUBASSEMSBLY)

i—" g pd - -
JACK XAZ 1S MOUNTED ON A2 | POWER SUPPLY {0OXXX-66501)
CHASSIS OR ANOTHER ASSEMBLY.

PLUG Pl 1S MOUNTED ON ASSEMBLY OR IS PART
HVOF THE ASSEMBLY BOARD (COMPLETE DESIGNATUR IS A2P1)

N

(7 QPSRRI

Pl
foa,: s
: TEST VOLTAGE
PI IS NOT MOUNTED : ! R3 Ql
ON Az ASSEMBLY " +2.92Y 7N 24 XAZ 2
COMPLETE DESIGNATOR IS Pi
o ! 1 % +2-COMPLETE DESIGNATOR IS AZR4
i I R4
|
i SUBASSEMBLY OF A DENOTES SCHEMATIC
g il s {COMPLETE DESIGNATOR is AzAl) ON WHICH CONNECTION
: : . y 1S MADE
"“““<<“—J SNUMBER INDICATES At '
FIN OF XAz AND PL [BOTO-CHOPPER OSC |
' !
924 ia | " _ 8

\]KFEMALE FiN

CONNECTQH‘ ON
& WHT/RED WIRE

weg cosgn: coron cooe s e spwe | AN i SRS
L i NAE:

A4S THE RESISTOR COLOR CODE. FIRST EYELET OR STAND- ! ‘Q MAY OF MAY

NUMBER INDICATES BASE COLOR, SECOND | OFF TERMINAL, MAY Off l

OT BE NUMBERED COMPLETE NOT BE NUMBERED
B g e Vo e R ECMERS  gee =
STRIP, {994, DENOTES WHT/RED/YEL WIRE} i | | [ } i}
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DRESIGNATION .
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Section VI

Table 7-1. Model 3406A Assembly Designations

Model 3406A

REFERENCE
DESIGNATION

TITLE -hp- PART NO.

SCHEMATIC 1LOCATION

Al
A2 Top
A3

s1

Sampling Probe Assembly

Bottom Assembly

Range Switch Assembly

03406-62104
Assembly 03406-66501
(3406-66502

0340661901

Page 1
Page 1,2
Page 1,2,3,and 4

Page 1,2,3,and 4

NOTE

PROBE REPLACEMENT

Part No. 03406-62103) through vyour

HINGED

/ CHASS:S

A3
; BOTTOM =

/  ASSEMBLY

All components not located on one of the above assemblies are
considered part of the “main” assemnbly and are not prefixed
with an assembly reference designator.

The Sampling Probe Assembly (Al) is not a field repairable
item. A complete assembly is availabie on an exchange basis
{-hp-
Hewlett-Packard Sales and Service office (See Appendix B for
office location).
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