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Figure 1-1.
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Section I

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Model 8405A Vectior Voltmeter (Figure 1-1)
has a voltmeter and phasemeter for measuring the
amplitude and phase relationship of the fundamental
components of two RF voltages. The RF rangeis 1 to
1060 MHz; the phase range is 0 to 360 degrees; and
the amplitude ranges are from at least 1.5 millivolts
to 1 volt rms for one channel, and 10 microvolts to
1 volt rms for the other.

1-3. Phase relationship is continuously displayed.
Angles from 0 to0 360° canbe measured and read
directly from the zero-center meter with +0.1°
resolution,

1-4, Absolute voliage amplitudes read separately can
be measured to within 2% from 1 to 100 MHz, +8%
from 100 to400 MHz and £12% from 400 to 1000 MHz.
Relative voltage measurements can be made to within
+2% (0.2 dB) of full scale on the -10 through -80 dB
Amplitude Ranges.

1-5, Ouiputs include an intermediate frequency (IF)
output for each inpui, a voliage proporticnal to ampli-
tude meter voltage reading and a voltage proportional
to phase meter reading. The IF ouiputs are 20 kHz
replicas of the RF input waveforms with the same
amplitude and phase relationship. Complete specifi-
cations of the Model 8405A are given in Table 1-1,

Tablie 1-1. Specifications
INPUT CHARACTERISTICS Accessory Impedance Frequency Accuratcj’ze
Insirument Type: Two-channel sampling RF milli- +9%
voitm‘eter-phasemeter which measures voltage of 506 1-100 MHz | of full
two signals and simultaneously displays the phase scale
angle between the two signals. HP 11536A
. . Freq. SWR £6%
Frequency Range; 1 MHztol GHz in 21 overlapping 508 Feed- 100-300 of full
octave bands {lowest band covers two octaves). through MHz scale
. ) . . Tee 1-750 <1.15
Tuning: Automatic within each band. Automatic MEHz +199, **
phase control {APC) circuit responds to the Chan- 1-1000 <1.90 300-1000 of full
nel A input signal. Searchandlock time, approxi- MHz : Mz scale
mately 10 millisec.
Voltage Range 1 MG S 2 pF
Channel A: equiv,
1te10 MHz: 1.5 mVio 1 V rms. HP 11576A | to 6%
10 to 500 MHz: 300 pVio 1 V rms. 10:1 7 = 80 k&) 1-100 MHz, of full
500 to 1000 MHz: 500 pV fo 1 V rms. Divider f(MHz) scale
Can be extended byafactor of 10 with 115%76A from 5-100 MHz
10:1 Divider.
Channel B: 100 ¢V to 1 V rmsfull seale (input
to Channel A reguired}; can be extended by a 100 k 5 pF
factor of 10 with 1i576A 10:1 Divider, equiv, +69%,
. HP 10216A | to
Input Impedance (nominal); 0.1 megohm shunted Isolator 32 1-200 MHz | of full
by approximately 2.5 pF; 1 megohm shunted by Z = £ k& scale
approximately 2 pF when 11576A 10:1 Divider is (MHz)

uged; 0.1 megohm shunted by approximately 5 pF
when 10216A Isolator is used., AC coupled.

Isclation Between Channels:
1 to 300 MHz: greater than 100 dB.
300 to 1000 MHz: greater than 80 dB.

Maximum AC Input: 2 V peak.
Maximum DC Input: 50 V.
VOLTMETER CHARACTERISTICS

Meter Ranges: 100 uV to 1 V rms full scale in
10-dB steps. Meter indicates amplitude of the
input signal.

Voliage Accuracy: When accessories are used on
one or both probes.

* Affer one-hour warmup.
*xAbove 300 mV and 800 MHz add +5%.

Voltage Rafic Accuracy: 1-200 MHz.
0.2 dB for -60 to 0 dB Ranges.
0.5 dB for -70 dB and +10 dB Ranges.

Voltage Ratlc Accuracy: 200-1000 MHz.
(.2 dB for -60 to -10 dB Ranges.
0.5 dB for -70 dB and 0 dB Ranges.
1.5 dB for +10 dB Range.

Residual Noise: Less than 10 pV as indicated on
the meter.

Bandwidth; 1 kHz.

1-1
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Table 1-1.

" Model 8405A

Specifications (cont'd)

PHASEME TER CHARACTERISTICS

Phase Range: 360°, indicated on zero-center
meter with end-scale ranges of 4180, 18, and
+6°., Meter indicates phase difference between
the fundamental components of the input signals.

Resolution: 0.1° at any phase angle.
Meter Offset: :180° in 10° steps.

Phase Accuracy: At single frequency 1.3° (equal
veliage at Channel A and B).

Phage Accuracy vs. Voltage: See table below,

Phase Jitter va. Channel B Input Level:
Greater than 700 4V: Typicallylessthan0.1° »-p.
125 to 700 p4V: Typically less than 0.5° p-o.
20 to 125 uV: Typically less than 2° p-p,

Phase: 0 to +0.5 Vde 6%, proportional to phase-
meter reading. External load greater than
10,600 chms affects recorder output and meter
reading less than 1%. Output tracks meter read-
ing within £1.5% end scale; BNC female
connector.

RFL Conducted and radiated leakage limits are
below those specified in MIL-I-61810 and MIL-I-
16910C except for pulses emitted from probes.
Spectral intensity of these pulses is appreoximately
80 1V/MHz; spectrum extends to approximately
2 GHz., Pulse rate varies from .98 to 2 MHz.

Option 02,
volimeler.

Power: 1150r230 V +10%, 50 to 400 Hz, 35 watls.
Weight: Net, 30 Ibs (13,5 kg).

Linear dB scale uppermost on

GENERAL Dimensions:

20 kHz IF Output {each channel}: Reconstructed g 4{ —
signals, with 20 kHz fundamental components, Y
having the same amplitude, waveform, and phase
relationship as the inpat signals. Output imped- o i
ance, 1000 chms in series with 2000 pF; BNC Top 15
female connectors. i

i

Recorder Outputl:

Amplitude: 0 to +1 Vdc +6% open circuit, propor- S
tional to voltmeter reading in volts. OQuiput
tracks meter reading within +0, 5% of full scale. - i
QOuiput impedance, 1000 chms; BNC female i
connector,

Phase Accuracy Vs, Voliage

. Freguency Voltage Range Voltage Range Phasge*

Accessory {MHz) Channe! A Channel B Accuracy
HP 11538A 1-10 1.5 mV to 300 mV 100 pV to 300 mV¥ £3°
50-Ohm Feed- 10 - 86O 300 uVto 300 mv 100 1V to 300 mV +3°
through Tee 500 - 1000 500 uVio 100 mV 160 uVto 100 mV +3°
HP 11576A 1~ 10 1.5 mV to 3V 1 mVto 3V +4°
10:1 Divider 10 - 100 1mVio 3V 1mVito 3V +4°
HP 10216A 1-10 1.5 mV to 300 mV 100 4V to 300 mV +6°
Isolator 16 - 200 300 uVio 300 mV 100 4V to 300 mV +6°

*To be added to single-fregquency accuracy (£1.5°) when the voltages at Channel A and B

are not equal,

1-2
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1-6. ACCESSORIES FURNISHED,

1-7. A detachable power cable, a rack-mounting kit
with mounting hardware and several probe acces-
sories are supplied with the Model 8405A. The probe
accessories consistof two isolators, two voltage
dividers, grounding clips, replacement probe tips
and wrench, and probe fto BNC adapters.

1-8. ISOLATOR. The HP 10218A Isolators atfachto
the inpui probes and eliminate the effect of test point
impedance.

1-9. DIVIDER. TheHP 11578A 10:1 wvoltage dividers
attach fo the input probes to increase the maximum
input voltage limifto 10 volts rms. The dividers also
eliminate the effect of fest point impedance.

1-10. GROUNDINGCLIPS., Thegrounding clips fasten
to the dividers and isolators near the probe tip for
grounding close io the measuring point.

1-11. PROBE TIPS. The probe tips are screw-in
replacements for the probe poinis.

1.12. PROBE-TO-BNC ADAPTER, The HP 10218A
adapter converts the probe tiptoa male BNC
connector.

1-13. ACCESSORIES AVAILABLE.

1-14. PROBE-TO-MICRODOT ADAPTER. Two ver-
sions are available: one converts the prohe tiptoa
Microdot screw-on connector, the other converis the
tip to a Microdot push-on connector. The adapters
are available under accessory numbers 10220A
(screw~on version} and 10223A {push-on style).

1-15, FIFTY OHM TEE. This comnector is specially
designed to matech the impedance of the Model 8405
probe to permi{ monitoring signalsin a 50-ohm trans-
misgion line. The line section has {ype N connectors
and probe coupling is by means of a push-style friction
connector. The tee is available under accessory
number 11836A.,

1-16. ACCESSORY CASE. The accessory case, with
{wo compartmented sections, provides convenient
storage for accessories andis available under acces-
sory number 11570-60001,

Section I

1-17. ACCESSORY KIT. A kit of accessories and
adapters isavailable under accessory number 11570A.
The kit contents are listed in the following {able.

s HP Part
ty. 5
Qty Description Number
2 50~chm tee, type N to probe 11536A
1 Power splitter, type N 11549A
2 50-0hm termination, type N 9084
1 Shorting plug, type N 11512A
1 Accessory C 11570~
cessory Case 60001

1-18. The items listed as part of the Accessory Kit
are also available separately., Qrder by the HP part
number given in the Table.

1-19. INSTRUMENT COVERED BY MANUAL.

1-20, This manual applies directly to instruments
having serial numbers prefixed 838 {first three
numbers of serial number). If the serial prefix of
vour instrument is other than 838, there ave differ-
ences between the instrument described in this manual
and your instrument. These differences are described
in the appeandix at the rear of this manval or in a
Manual Changes sheet supplied with this manual, H
the manual changes sheet is missing, the information
can be supplied by your nearest Hewlett-Packard
Sales and Service Office (see lists at the rear of this
manual). The manual changes sheet may also include
an "ERRATA" section which describes manual cor-
rectioninformation which applies to the manual for all
insiruments INCLUDING instruments prefixed 838,

1-21. INSTRUMENT OPTIONS.

1-22. OPTION 02, Model 8405A furnished with the
normally installed AMPLITUDE meter replaced with
a special Jogarithmic meter. This special meter has
a linear dB scale which is uppermost on meter face.
Meter scaleis about 12 dB with a calibrated accuracy
of 0.2 dB.
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NOTE B
% PART OF RACK MOUNTING KIT e TILT STAND
hp 5060-0776 t ’ Ap 1430-0030

*
FILLER STRIP
hp 5040-0164

-]
- PLASTIC
l \ FOOT
A hp 5060-0767

. *
RACK MOUNTING
FLANGE
hp5020-0710
(L)

RETAINING SCREWS
8-32X7/15 IN.
hp 2510-0038

INSTRUCTIONS
|. REMOVE TILT STAND, PLASTIC FEET,

>
TRIM STRIP RACK MOUNTING AND TRIM STRIPS.
(ADHESIVE BACK) FLANGE
(RH) MOUNTING FLANGES, KEEPING LARGE

NOTCH ON FLANGES TO INSTRUMENT
BOTTOM.

Figure 2-1, Preparation for Rack Mounting

2-0
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Section I1

SECTION 11
INSTALLATION

2-1. UNPACKING AND INSPECTION.

2-2. The Vector Voltmeter was carefully inspected,
mechanically and electrically, prior to shipment. In-
spect it for mechanical damage incurred in transit
check for supplied accessories, and test elecirical
performance. If there is damage or deficiency notify
the carrier and the nearest Hewiett-Packard office
(HP offices are listed at the rear of this manual). In
the event of mechanical damage, the packing materials
and carton should be held for carrvier's inspection.

2-3. PREFPARATION FOR USE.
2-4. POWER REQUIREMENTS,

2-5. The Vector Voltmeler requires a power source
of 115 or230 volts ac +10%, 50 to 400 Hz, single phase,
which can supply approximately 35 watis.

2-6. 115/230 VOLT OPERATION.

2-T. A rear panel fwo-position slide switch permits
operationfrom either a 115~ or 230-velt power source.
The number visible onthe switch indicates line vollage
for which the instrument is connected. Adjacent to
switch is correct line fuse rating for each line voltage.

2-8. To prepare the Model 8405A for operation, po-
sitionthe 115-230 volt switch so that the number visible
on the slider corresponds to the available line voltage,
and install a line fuse of correct rating,

CAUTION

To avold damage to the instrument, before
connecting the power cable, set the 115-230
switch for the line voliage to be used.

2-9. POWER CABLE.

2-10. To protect operating personnel, the National
Electrical Manufacturers' Association (NEMA) recom-
mends that instrument panels and cabinets be grounded,
Accordingly, the Vector Voltmeter is equipped with a
three-~conductor power cable which, when plugged into
an appropriate receptacle, ground panel and cabinet.
The offset pin of the three-prong connector is the
ground pin.

Z-11. To preserve the protection feature when oper-
ating the Vector Voltmeter from a two-contact outlet,
use a three-prong to two-prong adapter (HP Stock No.
1251-0048) and connect the green pigtail on the adapter
to ground.

3-12. COOLING,

2-13. The temperature of surrounding air must not
exceed 55°C (131°F). Clearances for ventilation should

be 3 to 4 inches at the rear of the cabinet and 2 to 3
inches at the sides. The clearances provided by the
plastic feet in bench stacking and the filler strips in
rack mounting are adequate for the top and bottom cab-
inet surfaces.

2-14, BENCH OPERATION,

2-15. The Model 8405A cabinet has plastic feet and a
foldaway tilt stand for convenience in bench operation.
The tilt stand permits inclining the instrument for ease
in reading the meters. The plastic feet are shaped o
provide clearance for aircirculation and to makefull-
width modular cabinet instruments such as the Vector
Voltmeter self-aligning when stacked.

2-16. RACK MOUNTING.,

2-17. Preparation for rack mounting is illustrated in
Figure 2-1. All necessary hardware is included inthe
supplied rack mounting kit.

2-18. REPACKAGING FOR SHIPMENT.

2-19. USING ORIGINAI, PACKAGING. The same con-
talners and materials used infactory packaging can be
obtained through the Hewlett-Packard sales and service
offices listed af the rear of this manual.

2-20. If the Mcdel 8405A is being returned to Hewleti-
Packard for servicing attach a tag indicating the type
of service regquired, return address, model number
and full serial namber. Also, mark the container
FRAGILE to assure careful handling.

2-21. In any correspondence refer to the instrument
by model mamber and full serial number.

2-22, USING OTHER PACKAGING. The following
general instructions should be used for repackaging
with commercially -available materials:

a. Wrap the instrument in heavy paper or plastic.
(If shipping to a Hewleit-Packard service office or
center, attach a tag indicating the type of service re~
quired, refurn address, model rumber, and full serial
number. )

b. Use a strong shipping container. A double-wall
carton made of 350 pound test matewial is adeguate,

c. Use enough shock-absorbing material (3 to 4 inch
layer} around all sides of the instrument to provide
firm cushion and prevent movement inside the con-
tainer. Protect the control panel with cardboard.

d. Seal the shipping container securely.
e. Mark the shipping container FRAGILE to assure
careful handling.

2-1
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1. Probe A. Red

Input to channel A, The Voltmeter 8.

PHASE RANGE. BSet phase meter scale.

and Phasemeter tune {o probe A input {requency.

Probe B. Inpui fochannel B. A signal aiprobe
A is required for phase measurement and for
channe! B amplitude measurement,

LINE. Depresstoturn on 84054; lamp lights,
Pushbution retainer unscrews for lamp
replacement.

AMPLITUDE Meter. Reads amplitude of
fundamental component of signal applied to
probe A or probe B.

AMPLITUDE CHANNEL,
be measured on voltmeter.

Selects channel to

AMPLITUDE RANGE.
meter scale.

Sets AMPLITUDE

PHASE Meter. Reads phase angle between
the fundamental components of signals applied
tc probes.

10.

11.

12.

13.

ZERO control has at least £10° range.

PHASE FINDER. Overrides PHASE RANGE
and PHASE METEROFFSET toselect the +180
phase range and zero offset, Used tofind phase
angle without changing settings of controls.

PHASE METER OQFFSET. Used toreduce input
phase angle and allow use of expanded PHASE
RANGE scales. Not usable unless a definite
input angle exists.

APC UNLOCKED. Lamp lights to indicate
8405A not tuned. Amplitude is too low and/or
FREQ RANGE - MHZ selector is notset o the
range which includes fundamental frequency of
probe A input.

FREQ RANGE - MHz, Coarse funing conirol
to put input signals within capture range of
automatic fine tuning, Selected range must
include fundamental frequency of signal applied
to probe A,

Probe Holder.

3-0
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Section I

SECTION Il
OPERATING INSTRUCTIORNS

3-1. INTRODUCTION.

3-Z. The Model 8405A Vector Voltmeter isadirect-
reading, two-channel, tuned millivoltmeter-phase-
meter for measuring the amplitudes of and phase angle
between the fundamental components of two radio fre-
quency voltages. The radio frequency range is 1 to
1060 MHz, the phase range is 360 degrees, and the
amplitude ranges are from at least 1.5 millivelts to
1 volt rms for reference channel A and from 100
microvolis to 1 volt rms for channel B. Supplied di-
viders extend the upper limit of the amplitude ranges.

3-3. The Vector Voltmeter consists of a phase-
meter and ac volimeter which have common inputs
and funing, The phasemetier continuously monitors
the inputs while the Voltmeter is switched manually
to read channel A or channel B.

3-4. APPLICATIONS,

3-5. Informationregarding specific system and mea-
surement usage is provided in the Hewlett~-Packard
Journal Vol. 17, No. 9, and a series of HP Applica-
tion Notes numbered 77. Copies of this literature are
avaiiable from your local sales and service office upon
request (see offices listed at the rear of this manual).

3-8, PANEL FEATURES.

3-7. Front and rear panel features are described in
Figures 3-1 and 3-2. Description numbers match the
numbers on the {llustration.

3-8. CPERATING PROCEDURES.

3-8, TFigures 3-3 and 3-4 give step-by-step operating
procedures. The steps of each procedure are num-
bered, and the illustrationis numbered to correspond.

3-10. GENERAL OPERATING AND
RMEASUREMENT CONSIDERATIONS.

3-11. INITIAL TURN-ON.
a. Sefrear-panel LINE switch to mateh line voliage.

b. Check linefuse for rating beside number showing
on LINE switch (1 amp 3AG for 115 Vae; 1/2 amp
slo-blo 250V for 230 Vac).

¢. Conmnect power cable to line voltage,

d. Press LINE button. The line button should glow
indicating line power applied fo instrument.
3-12, INPUT PROBES.
3-13. MECHANICAIL FEATURES.

a. Identifying rings: channel A, blue ring; chan-
nel B, white ring.

b. Metal parts: Since probes attach to accessory
adapters by push-on friction couplings, metal parts
must be clean and free of defects (i.e., burrs and
gouges). Also, pointed tips must be aligned with long
axis of probe sothat tips are not broken when inserted
in adapters.

¢. Storage and shipment: to protect probes,
adapters such as the probe-to-~BNC adapter should be
left on when not in use.

d. Tip replacement: Tips are removed by turning
counterclockwise (use supplied accessory - HP Part
No. 8710-0084, Nut Driver). Replacement tips should
not be tightened excessively. Additional tips are
available under HP Part No. 5020-0457.

3-14. ELECTRICAL FEATURES.

4. Probe burn-cuf: Maximum input is 1.4 volts
rras and 2 volts peak; and +50 Vde to avoid probe
burn-~-out.

b. Inferaction between channels; Do not connect
both probes directily to same test point. For common
connection, both probes can be fitted with Isolators
(HP 102164A) or 10:1 Dividers {HP 11576A).

¢. Sensitivity: Minimum input to probe A is
1.5 mV, 1-10 MHz; 300 pV, 10-500 MHz; and 500 1V,
500-1000 MHz. For probe B minimum input is 1G gV
for entire range (1~1000 MHz).

3-15. INPUT SIGNALS.

3-16. Phase and amplitude measurements can be
made atany frequency between 1 and 1000 MHz. How-
ever, the Vector Voltmeter is {requency selective and
therefore must be tuned to input signals., Tuning is
semi~automatic with manual coarse tuning and aulo-
matic fine tuning. The auwtomatic function tunes both
channels simulianeously to the channel A signal.
Thus, channel A signal determines the frequency at
which measurements are made.

3-17. A condition for tuningis that channel A be large
enough to trigger tuning. Minimum required channel
A amplitude is frequency dependentas follows: 1.5mV
for 1-10 MHz, 300 pV for 10-500 MHz, and 500 pV
for B0OO-1000 MHz.

3-18. The Vector Voltmeter is a tuned device with a
very narrow passband {+1 kHz) at the measurement
frequency. Therefore, measurements canbe made on
complex waveforms, and amplitude-modulaied signals
as well as ginusoidal signals. Pulse modulated sig-
nals, however, cannotbe measured as the 84054
cannot tune to an intermittent signal.

NOTE

With complex waveforms the B405A tunes to
the frequency of the component having the
greatest amplitude in the iuning range
gelected.
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1. PHASE RECORDER OUTPUT. DC voltage pro- Zero corresponds to zero volts, +1 Vdcopen

portional to phase meter reading., Zero volts
corresponds to zero phase reading, +1.5 Vdc
open circuit corresponds to full scale positive
phase reading, -0.5 Vdc corresponds to full
scale negative phase reading regardless of
phase range.

20 KHZ L. F. QGUTPUT B. IF replica of chan-
nel B RF waveform. Amplitude is the same
as the RF waveform, but the fundamental fre-
quency is always 20 kHz.

Z0KHZ I, F. QUTPUT A. IF replica of chan-
nel A RF waveform. Amplitude is the same
as the RF waveform, but fundamental frequency
is always 20 kHz, IF signals A and B have the
same phase relationship as the RF signals.

AMPLITUDE RECORDER OUTPUT. DC volt-
age output proportional to voltage reading.

10.

circuif corresponds to full scale reading re-
gardiess of amplitude range selected.

Identification Plate.

+20V Fusgeholder. Fuse is overcurrent pro-
tection for the internal +20 Vde power supply.

-20V Fuseholder. Tuse is overcurrent pro-
tection for the internal -20 Vdc power supply.

Power Cable Connector.

LINE Voltage Switch. Permits operation from
115 or 230 volt ac line, Number visible on
slider is operating voltage. Adiacent number
on panel is correct line tuse rating,

LINE Fuseholder. Fuse should have rating
adjacent to mumber visible online switeh slider.

3-2

Figure 3-2. Rear Panel Fealures
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8318 BF  paenn PROBE
PAR  IRPUT “pgy
908A \ M % 9084
500 I 500
104D L\ LoAD
5494 iNSERT DEVICE
POWER FOR TEST
SPLITTER  (AFTER GALISRATION)

CAUTION

Do NOT burn out probes. Maximum inpui;
+50 volts dc or 2 volts peak (4 volts ppl.
Potential changes between test points
should not exceed 50 volts de to avoid
transient pulses. Transient pulses
greater than 50 V will burn out the probe.,
For this reason a blocking capacitor can-
not be used in series with the probe to
measure ac inacircuit with a de potential
of greater than 50 V.,

Connect equipment for calibration as shown
above. Push LINE switch, Pushbutton should
glow.

Apply signal to RF INPUT. Set AMPLITUDE
CHANNEL to A,

Set FREQ, RANGE-MHz to include measure-
mentfrequency. APC UNLOCKED light should
go out showing that 8405A is tuned.
NOTE: Channel A inpui mustbe at least L5 mV
(1-10 MHz); 300 1V (10-500 MHz); or 500 4V
(500-1000 MHz). (If inputfrequencyis changed
within FREQ RANGE selected, APC
UNLOCKED may flash every 1.6 MHz. This
is normal, 8405A is retuning.)

Set PHASE RANGE to +180, PHASE METER
OFFSET to 0, and adjust PHASE ZERO for
zero phase meter reading, Switch RANGE to
+6 and re-zero as necessary,

Set AMPLITUDE CHANNEL tc B and AMPLI-
TUDE RANGE tc cbtain on-scale voltmeter
reading. Record reading.

Insert device under test into circuit as shown
above, Set AMPLITUDE RANGE to obtain on-
scale voltmeter reading. Residual attenuation
or gain of device is difference hetween re-
corded reading of step 5 and voltmeter reading,

Noting the PHASE Meter, push FPHASE
FINDER button. ¥ meter needle goes to left (-}
set METER OFFSET (redknob) to -; if to right
(+} set METER OFFSET to +. Adjust METER
OFFSET (black knobh) for on-scale reading. To
obtain phase reading, add meter reading and
offset switch setting, For example, if offset
setting is +50, meter readingis -4 and RANGE
is 46, then the actual angle is +46°,

Figure 3-3.

Transmission Line Measurements
3-3
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1,8
BT 9 GIRGUIT UNDER TEST
RF  {SUCH AS 30HMr AMPLIFIZR)
4 PPLT
[ I N GuT[J ———s RF Q4T
9084 15364 115484
500 PROBE  POWER
LOAD  TEE  SPLITTER
CAUTION 6. Set PHASE RANGE to £180 and PHASE METER
OFFSET to 0. Set AMPLITUDE CHANNEL
Do NOT burn out probes. Maximum input: to B.
+50 volts de or 2 volts peak (4 volts pp).
Potential changes between test poinis
should not exceed 50 volts de to avoid 7. CIRCUIT PROBING CAUTIONS.
transient pulses. Transient pulses
greater than 50V will burn out the probe. . .
For this reason a blocking capacitor a ‘g;?;i?a;%ugtgr?{?&ézﬁ t;nmis;’l; t fil;:?md
cannot be used in series with the probe to & any P '
measure ae inacroult with a dc potential b. With Isolator (HP 10216A): Maximum
& : ) testpoint voltagesare 2 volts peak (ac) and
Comnect equipment as shown above. Push +80 volts (de).
LINE button. Pushbuiton should glow. ¢. With 10:1 Divider (HP 11576A): Maximum
Conmnect appropriate adapter (10:1 Divider or test point voltages are 15 volts peak (ac)
Isolator) to channel B probe. Ingsertchannel A and +50 volts (de).
probe in probe tee {11536A), with no adapter
attached, NOTE: A probe adapter is NOT for e . , ,
use on a probe to be inserted in a probe tee d. To minimize stray capacitance effects, the
metal barrel of the probe adapter must be
(115364). ] . ;
connecied to circuit ground as closeto test
Connect ground clip (HP 10213-62102} to noint as possible (using furnished metal
channel B probe adapier. ground elip).
CAUTION 8. Monitor circult input by probing circuit with
Make sure ground clips do not spring off channel B probe. Using PHASE ZERO,
causing short circuits. adjust for convenient PHASE METER refer-
ence. Record Phase and Amplitude Meter
Apply signal to RF INPUT, Set AMPLITUDE readings as references for all other circuit
CHANNEL 1o A. measurements,
Set FREQ RANGE -MHz to range which includes
measurement frequency. APC UNLOCKED 8. For other circuit measurements, donotchange

light should go out. NOTE: Channe!l A input
must be at least 1.5 mV (1-10 MHz); 300 pV
{10-500 MHz); or 500 +V (500-1000 MHz).

PHASE ZEROQ setting. Thus, all circuit phase
measturements are relative to the reference
made in step 8.

3-4

Figure 3-4,

In-Circuit Measurements
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3-18. For amplitude measurement of one signal, the
signal must be applied to probe A. If the sensitivity
of channel B is needed, a signal at the measurement
frequency must be applied to chamel A for 84054
tuning and the signal to be measured can be applied to
channel B probe.

3-20. iN-CIRCUIT MEASUREMENTS.

3-21. PROBING IN CIRCUITS. The main consider-
ations for measurements made by probing in circuits
are the effects of the input impedance of the probe,
the impedance of the circuit at the point of measure-
ment, the injection of sampling signal by the probe,
and the method of grounding the probe.

3-22. CIRCUIT LOADING,

3-23. Probeinpuiimpedance at the measurementfre-
gquency can load the circuit under test in a way that
alters its performance and so produces erroneous
readings. The inputimpedance of a probeis 0.1 meg-
ohm shunted by 2.5 picofarads. With 10:1 divider
(HP 11576A) attached input impedance increases to
1 megohm shunted by 2 picofarads. However, use of
a divider reduces amplitude sensitivity by a factor of
10, increases amplitude measurementerror, and adds
phase error when used or one probe only.

3-24, CIRCUIT IMPEDANCE,

3-25. Variations in test point impedance from point
to point influence the probes and can cause measure-
ment errors. For instance, amplitude measurement
error can be +0 to -2% with a test point impedance of
25 to 1000 ohms. Phase measurement error will be
less than x2° for test point impedance variations of
from 0 to 50 ohms, and less than -9° for test point
impedance variations of from 25101000 chms, These
errors can be eliminated by the 10:1 divider or iso-
lator probe accessories which are particularly effec.
tive in fixed-frequency measurements where their
own freguency-dependent error effects are not a
consideration,

3-26. SAMPLING SIGNAL.

3-27. The signalifrom the probesis the same one that
down-converts the input frequency to the frequency at
which measurements are made. The signal consists
of pulses 0.3 nanoseconds wide with a repetition raie
between 0.98 and 2 MHz and amplitude determined by
the bandwidth and impedance of the circull under test,
The actual pulse rale depends vpon the frequency of the
signal applied to probe A, butis stable at any given
frequency. Into a 50-chm impedance, pulse amplitude
is approximately 60 microvolts per megaheriz of cir-
cuit bandwidth to a maximum of about 2000 MHz. To
prevent these signals from reaching and affecting the
circuit-under-test, the 10:1 divider probe adapters
should be used,

Section I

3-28. PROBE GROUNDING,

3-28, The metal barrel at the tip of the probe or
accessory if used should be connectedto the ground of
the circuit under test as close to the test point as
possible. The gupplied metal clips are for grounding
the isolator and divider accessories. The standard
probe does not require grounding.

CAUTION

Make sure ground clips do not spring off
causing shortcircuit, Do NOT attempt touse
these ground clips with the standard probes.

3-30. COAXIAL MEASUREMENTS.

3-31. For measurements in transmission lines the
prime considerations are the discontinuities due to
the probes and the signal injected by the probes. For
moniforing signals in 50-ohm lines, the Model 115364
Tee is convenient., The signals from the probes are
described in Paragraph 3-26,

3-32. SWEPT-FREQUENTY OPERATION.

3-33. Continuous phase and amplitude measurements
can be made on signals which change frequency with
time provided that the rate of change does not exceed
15 MHz/second and thai the frequency remains within
the automatic fine tuning range. Astheinput frequency
changes APC UNLOCKED flashes momentarily about
every 1,6 MHz. This is a2 normal occurrence and
does notproduce any measurement uncertainty, Fixed
frequency measurements at these frequencies have
the same accuracy as measurements at any other
frequency. Best operation is achieved sweeping down
in frequency.

3-34. ZERO-SETTING THE PHASEMETER.

3-35. Use accessory isclators or dividers io prevent
interaction between the probes. For in-circuit mea-
surements (Figure 3-4) zero phase indication is ob-
tained by placing the probes at the same point and
adiusting PHASE ZERO.

3-36. For measurements in 50-ohm transmission
lines, to make zero adjustment independent of fre-
quency an arrangement such as that shown in Fig-
ure 3-3 can be used. This arrangement is typical of
what might be used for a phase, residual attenuation
or gain measurement, I the electrical pathlengths
between signal source and probe are equal, a zero
adjustmentis unaffected by change of input frequency.
Although standard components may be used to as-
semble the two path arrangement, like components
should be by the same maker and couplng should be
done carefully. Small differences in the elecirical
lengths of the branches do not significantly affect zero
accuracy at test frequencies below 500 MHz. For
measurements above 500 MHgz length differences can
be detected by interchanging the probes after initial
zeroing, Any change in phase reading indicates the
branches do not have equal electrical length., This

3-5
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condition can be corrected by component substitution
or it can be compensated for in the zero adjustment.
The purpose of the pads in Figure 3-3 is to reduce
measurement errors caused by mismatch between the
type N and probe tees.

3-37. 20 k¥z IF QUTPUTS.

3-38. The rear-panel 20 kHz IF outpuis A and B are
replicas of the RF signals applied to probes A and B.
The IF signals have the same waveform, amplitude
{up to 1 volt rms), and phase relationship as the RF
gignals, but the fundamental frequency of the IF signal
is always 20 kHz and the barmoniecs of the RF signal
are corresponding harmonies of 20 kHz. Up to
approximately the twelfth harmonic of the RF funda-
menial can be reproduced in the IF signal, provided
that the twelfthharmonic of the R¥ signal is within the
frequency range of the Vector Volimeter.

3-39. The IF signalis obtained by a sampling process;
therefore, the wave displayed by an oscilloscope con-
sists of narrow, shallow steps which closely duplicate
the RF waveform. The IF outputs can be used to dis-
play RF waveforms with low frequency oscilloscopes
and fo make distortlon measurements of RF signals
with Iow frequency wave analyzers.

3-40. USE OF SUPPLIED PROBE ACCESSORIES,

3-41. MODEL11576A10:1 DIVIDER, The 10:1 divider
accessories decrease probe input sensitivity., The
input impedance of the probe-divider combination is
1 megohm shunted by 2 picofarads. Input sensifivity
is decreased by a factor of 10. :

36
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3.42. The dividers can be used to measure voliages
of increased amplitude, io effectively eliminate mea-
surement errors due to variations in iest point im-
pedance, and to reduce the amplitude of the sampling
signal from the probe.

NOTE

The 10:1 Divider and/or Isolator adapiers
are not for uge in a Probe Tee, such as the
HP 11536A, HP 11578A, or HP 11063A.
These adapters are for use: (1) When 8405A
probe is connected to a BNC, Type N, or any
other common tee; {2) When 8405A probe is
used for in-circuit-type measurements.

3-43, MODEL 10216A ISOLATOQR. The isclator
accessories eliminate the effects of variations in test
point impedance on measurement accuracy. An iso-
lator adds no more than 3 picofarads to probe input
capacitance.

3-44. In addition to being used to isolafe test point =
impedance from the probes, the isclators can be used
to prevent interaction between the probes when they
are applied fo the same test point.

3-45. GROUNDING CLIPS, The grounding clips are
for use with the Divider and Isolator probe acces-
sories, They clip onto the narrower metal barrel just
behind the ip, and should be used to connect to circuit
ground as near the test point as possible.

3-46, MODEL 10218A BNC ADAPTER. BNC adapter
converis probe tip to a conventional BNC male RF
connecior.
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Section IV

SECTION IV
PRINCIPLES OF OPERATION

4-1. GEMNERAL.

4-2. The Vector Voltmeter converts two RF signais
of the same fundamental frequency in the range from
1 to 1000 MHz to two 20-kHz IF signals. The IF sig-
nals retain the game amplitudes, waveforms, and
phase relationship. Consequently, the fundamental
components of the IF signals have the same amplitude
and phase relationships asthefundamental components
of the RF signals. The IF signals are filferedand then
measured by a voltmeter and a phagsemeter.

4-3. SIMPLIFIED BLOCK DIAGRAM
DESCRIPTION.

4-4. The Vector Voltmeter, shown simplified in Fig-
ure 4-1, consists of a two-channel RF -to-IF converter,
an ac volimeter, and a phasemeter,

4.5, RF-TO-IF CONVERTER. The coaverter
changes two RF signals (VA and Vp) which have the
same fundamental frequency to two IF signals with 20
kHz fundamental frequencies. These IF signals have
the same waveforms, amplitudes, andphase relation-
ship (¢} as the RF signals. The 20 kHz sinusoidal
fundamental componenis (VAy and Vpp)are extracted
from the IF signalsby narrowband {iliers. These sin-
usoids have the same amplitudes and phase relation-
ship as the fundamental components of the RF input
signals.

4-6. VOLTMETER., The voltmeter, a conventional
ac voltmeter, is swilched manually to measure the
amplitude of either IF sinusoid.

4.7. PHABEMETER. Before applicationtothe phase-~
meter the 20 kIiz sinusoids are amplified and clipped
to remove amplitude difference and retain only the
phase difference ¢, In the phasemeter the clipped
sine waves V¢ becometriggers spaced intimein pro-
portion to the phase difference between sine waves
VAF and Vpy. The triggers generate a square wave
with symmetiry proportional to the time between trig-
gers and therefore the phase difference. This square
wave controls the current that operates the phase
meter. The average meter current is governed by the
symmetry of the square wave;therefore, the meter in-
dication is proportional tothe phase difference ¢, Thus
the phasemeter measures the phase angle between the
fundamental components of the RF input signals.

4-8. RECORDER OUTPUTS. For external moniter-
ing and recording a voltage proportional to the phase
meter reading, a voltage proportional tothe amplitude
meter readingin volts, and IF replicas of the input RF
signals are available at separate rear-panel cutputs,

4-9, DETAILED BLOCK DIAGRAM
DESTRIPTION.

4-10, CIRCUIT SECTIONS.

4-11. Figure 7-4 is a detailed overall block diagram
of the Vector Voltmeter which includes the schematic
loeation of circuit sectionsby page number. As shown
in the diagram, there are five main circuit sections:

identical channel A and channel B RF-to-IF Con-

verters, an Automatic Phase Control Section, a Phasge-
meter, and a Voltmeter.

4-12, The RF-to-IF Converters and the Automatic
Phase Control section produce two 20 kHz sine waves
which have the same amplitudes and phase relation-
ship as the fundamental components of the RF signals
applied {o¢ channels A and B.

4-13. The Phagemeter section continuously monitors
these two 20kHz sine waves and provides ameter dis-
play of the phase angle between them. The Voltmeter
sectionis manually switched to channel A or channel B
20 kHyz sine wave and provides a meter display of the
amplitude.

4-14. CIRCUIT DESCRIPTIONS.

4-15. Detailed circuil descriptions are given in Fig-
ures 7-6 through 7-18 of this manual. The descrip-
tions are in the form of duplicate diagrams with word
descriptions in place of circuils or circuitparts, Only
those cireuit sections which are not fully described on
the diagrams are included it this section.

£.16, THE RF-TO-IF CONYERTERS.

4-.17, As shown in Figure 4-2, the RF-to-IF conver-
ters are the input sections of the Vector Voltmeter.
The Converters change any two R¥F signals of the same
fundamental frequencyinthe rangefrom 1 tc 1000 MHz
to two 20 kHz sine waves with the same amplitudes
and phase relationship as the fundamental components
of the RF signals.

4-18. Channel A Converter is the same as channel B
Converter., Each Converter consists of a sampler and
a tuned amplifier. The sampler produces a 20 kHz
waveform replica of the RF input wavelorm, and the
tuned amplifier extracts the 20 kHz fundamental com-~
ponent from this waveform replica.

4-19. SAMPLING.

4-20. As used in the Vector Voltmeter, sampling is
a time-stretching process with which a high frequency
repetitive signal is duplicated at a much lower fre-
quency. The low freguency signal is obtained by ac-
cumulating ampiitude samples taken from different

4-1
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Figure 4-2. Basic Inpui Circuitry
SAMPLE
cccurrences of, and at progressively later points on, FAST \
the high frequency waveform. The time taken to col- WAVEFORM

lect enough samples to reconstruct a cycle of the high
frequency signal ismuch longer than the periodof one
cycle of the sampled waveform. Thus, the high fre- —>
quency waveform is time-siretched to alowirequency
waveform (Figure 4-3).

ONE CYCLE

4-21. SAMPLER.

4-22. The sampler is the means of reconsiructing a REPRODUCTION \\ o
. TIME

fast waveform on a much longer time base. Very

simply, the sampler is an electronic switch between Figure 4-3. Fast Waveform Reproduced on

the fast waveform and an input capacitor as shown in Slower Time Base by Sampling

4-3
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SAMPLING PULSES

SAMPLER QUTPUT

Figure 4-4. Simplified Diagram of a Sampler

Figure 4-4. Each time the switchis closed the capac-
itor chargestothe voltage of the input signal and holds
this voltage until the switch closes again, With ap-
propriate timing of the switch the voltage onthe capac~
itor reconstructs the sampled waveform with a series
of steps. In this way a cycle of the fast waveform is
reproduced in whatever the interval needed to collect
enough samples to make a faithful reproduction. In
the Vector Voltmeter the switch is electronic andcon-
irolled by very short duration pulses. These pulses
close the swiich for sucha short timethat the storage
capacitor does not fully charge to the voltage of the in-
put signal. Between pulses afeedbackcircuil supplies
enough charge to make the stored voltage egual the
input signal voltage.

4-23. One sampler is in each input channel, The
sampling switches, or gates, are operated by pulses
from the same source; therefore, samples are taken
at the same instant in eachchannel, and the phase re-
lationship of the input signals is preserved in the IF
signals.

4-24. CIRCUIT DESCRIPTION.

4-25. There are two identical samplers, one at the
input to each channel. The circuits of channel A samp-
ler are on assemblies A1A1l and A3, and the circuits
of channel B sampler are on assemblies AZAland A4,
Assemblies AlAl and A2A1 are housed in the input
probes of chamnelg A and B, respectively. (See
Figure 7-6.) :

4-26. As shown in the simplified diagram of Figure
4-2, each sampler consists of a sampling gate, an
amplifier input capacitor, an ac feedback circuit and
a reverge bias circuit. The sampling gate isbetween
the RF input signal and amplifier inpuf capacitor. The
gate is a bridge of four fast-switching, hot carrier
diodes which are normally back biased, by reverse
bias network, so that the input signal does not cause
them to conduct, When the input signal is to be sam-
pled, pulses of very short duration momentarily over-
come the back bias and switch the diodes into conduc-
tion. The amplifier input capacitor then starts to
charge toward the voltage of the input signal. However,
the sampling pulses are of such shortdurationthat the
capacitor charges io only a fraction o the input volt-
age while the bridge diodes are conducting. The rest
of the charging is done between samples,

4-4

4-27. The voliage acrossthe input capaciior isthe in-
put of atwo stage amplifier. Feedback from the cutput
tothe input of this amplifier completes the charging of
the input capacitor. The amount of feedback is variable
s0 that the IF voltage culpui of the sampler when the
input capacitor isfully chargedcan be set to equal the
RF input voltage when the sample was taken, This
feedback charging processtakesplacein a small frac-
tion of thetime between samples, and the charge holds
from sample to sample because there is no discharging
circuit.

4-28, The reversebiasing of the sampling gate diodes
is a critical factor in the operation of the samplers.
The reverse bias must prevent the largest signals in
the input range from causing the diodes to conduct, yet
it must allow the fixed amplitude sampling pulses to
forward bias the diodes in a way thai gives best sam-~
pling efficiency.

4-29, Sampling efficiency isthe measure of hownearly
the sampler oufput voltage duplicates the input volt-
age. Since the sampler characteristically averages
any input veoltage change that occurs during the sample,
the shorter the sampling time the greater the sampl-
ing efficiency. Sampling time is governed by the width
of the sampling pulse at the point where it exceeds the
back bias on the sampling diodes. Since the sampling
pulses are roughly triangular but of fixed amplitude,
sampling time depends upon the level of reverse bias,
Fach sampling gate has a bias control.

4-30. Sampling gate bias is controlled by the Reverse
BiasNetwork, Operation of the reverse bias is as
foilows: While the diode gate is closed, the Reverse
Bias Network shifts thebias voltages applied {o either
side of the gate so that the sampling gate outpul volf-
age is centered between them. This ensures equal
levels of reversebias voltage applied to each diode of
the gate. The two turn-on pulses are applied to the
diode gate simultaneously. Since these pulses have
opposite polarity and should be identical, they will
turn on both sides of the gate simultaneously, Also,
if they are identical and of opposite polarity they will
cancel each other at the input and cutput of the gate,

4-31, However, due to slight differences in the amp-
litudes and shapes, the sampling pulses do not quite
cancel., Compensation for these eifects and proper
operation of the sampling gaie is as follows: 1. Fine
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adjustment of the Reverse Bias Network for proper
centering operation is set by the Symmetry Adjust,
A3RI15 for Probe A A4RI1S5 for Probe B; 2. The on-
time, or sampling efficiency of the diode gages, is ad-~
iusted by varying the level of reverse bias which the
pulses must overcome with the Bias Adjust, A3R20 for
Probe A, A4R20 for Probe B; 3. Fine adjustment of
AC feedback which ensures that sampling gate output
is equal to RF input level, is made with the Gain
Adjust, A3R5 for Probe A A4RS5 for Probe B,

4-32. THE AUTOMATIC PHASE CONTROL.

4-33. The Automatic Phase Conirol {APC) is a self-
tuning local oscillator which generates the sampling
pulses for both RF -to-IF Converters andautomatically
controls the pulse rate to produce 20 kHz IF signals
which havethe samephase relationship asthe RF input
signals.

4-34., The APC is operated by the oufput of channel A
sampler and consgists of three main sections as shown
in Figure 7-4. These are the Sampling Pulse Genera-
tor, Search, and Phase Comparator sections, the SPG
section produces two in-siep pulses. One gates a
sample in channel B, The sampling pulse rate is con-
trolled by a voltage tuned oscillator (VTQ) for which
the tuning voltage is supplied by the search and lock
phase-comparator sections.

4-35. The Search and Phase Comparator sections
frequency-lock and phase-lock channel A IF signal fo
a 20 kHz reference oscillator. To get initial locking
the search section applies a ramp voltage to the VTO.
This ramyp vollage sweeps the sampling pulse rate
until channel A IF is 20 kHz and in phase with the ref-
erence oscillator. Then the sweep stops and the lock
section holds channei A IF in phase with the reference
oscillator. The lock section also regulates the sam-
pling rate to fcilow small changes of frequency at
probe A inputf provided that the rate of change does not
exceed 15 MHz per second.

4-36. SEARCH SECTION.

4-37. The search section consisis of the circuit sec-
tions outlined in Figure 7-4. The section varies the
sampling rate until thefundamental frequency of chan~
nel A sampler output is 20 kHz with the same phase
as the 20 kHz Reference Oscillator and the same
polarity as the RF input signal.

4-38. The input to the search section is the output of
channel A sampler. ¥ the sampler output does not
have a fundamental frequency of 20 kHz the Search
Ramp Generator produces a ramp voltage which sweeps
the output frequency of the Voltage Tuned Osciliator.
Since the VTO controls the rate of {he Sampling Pulse
Generator, the sampling rate follows the VTO
frequency.

4-39. When the sampling rate is such that the funda-
mental frequency of channel A sampler output is 20
kHz and in phase with the 20 kHz Reference Oscillator
{Al1 Assy) searching stops and thus the lock section
holds sampling rate,

Section IV

440, The VTO frequency, and thereforethe sampling
rate can be varied from 0.98 to 2 MEz, For any fre-
quency in the input range of channel A many sampling
rates ip this range can produce anIF waveform with a
20 kiiz fundamental frequency. However, only one
sampling rate gives the truest reproduction of the RF
wavelform, and that is the highest sampling rate for
which the resulting IF waveformbas the same polarity
as the RY waveform. Thus, the main requirements
for the signals cut of the samplers are a fundamental
frequency of 20 kHz, polaritythe same as the R¥ input
waveform, and a high sampling rate.

4-41, The 20 kHz fundamental frequency is obtained
by locking the fundamental frequency of channel A
sampler output to a 20 kHz reference oscillator. Cor-
rect IF wavelorm polarity is obtained with anidentifier
circuit that stops a searchat the highest sampling rate
that has a multiple 20 klz below the input frequency.
High sampling rate is assured by having each search
sweep the sampling rate from the high to the loew end
of its range, and by restricting the sweeptothe highest
range of sampling rates which can produce IF signals
for the selected inpui freguency range.

4-42, To further increase searchefficiency the slope
of the VTO tuning ramp is automatically varied during
the search by the Freguency to Voliage Converier to
control the speed of the search: the farther the sam-
pling rate from lock, the faster the sweep.

4-43. The part of the search cireuit thal assures the
same polarity in the sampler output and RF input is
the Sideband Identifier which stops the search at the
highest sampling rate which has a muitiple 20 kHz be-
low the fundamental frequency of the input RF signal.
The Sideband Identifier operates as follows. Sampler
A output is amplified, filtered, and clipped to give a
square waveshape, This square wave is converter by
Phase Inverter A12Q1 totwo sguare waves witha phase
difference of 180°. One of these square waves is the
input to the Sideband Identifier. The Identifier is a
sampling phase detector triggered by the 20 kHz Ref-
erence Oscillator., When the sampling rate in chan-
nel A RF-to-IF Converter is producing anIF signal of
the correct polarity the output of the Identifier has a
polarity that stops the search.

4-44, While searching is in progress Lamp Driver
Al12Q6 holds the front-panel APC UNLOCKED lamp
lighted,

4-45, When the tuning ramp applied to the V'I'O by the
gearch circuit reachesthevoltage that givesthe correct
sampling rate in the RF-to-IF Converier the search
stops and aholding circuit applies an equivalent static
voltage to the VTO, The holding circuit consists of the
Phase Comparator outlined in Figure 7-4, and ope-
rates asfollows: Voliage samplestimed by the 20 kHz
Reference Oscillator are taken from the fundamental
component of sampler A output. H theireguency of the
fundamental is 20 kHzthe voltages of the sampler are
equal and within the tuning voltage range of the VTO.
For a particular frequency at the input to sampler A,
the voltages of these holding circuit samples tune the

4-5
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VTO to the frequency which gives the sampling rate

which produces a 20 kHz I¥. The helding circuitalso

permitsthe signal into sampler A to changefrequency
a small amount without causing a search.

4~-46. Theholding circuit is arranged sothat two sam-
ples are taken from every cycle of sampler A output.
This feature givesfaster response to any tendency to-
ward IF change. The Limiter Amplifier converts
sampler A output to a square waveform. The Low
Pass Filter and +90° Phase Shifter extracts thefunda-
mental component from this waveform and shifts it in
phase to lead by 90°. Phase Inverter A11Q2 converts
this fundamental component to two signals with the
same waveshape but different in phase by 180°. Each
of these signals is an input to an IF Sampler. The
other input to each sampler originates at the 20 kHz
Reference Oscillator., The 20 kHz Reference Oscil-
lator has two outputs which approximate square waves

4-6
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and have steep negative-going slopes. These square
waves differ in phase 180°; therefore, the negative-
going glopes are separated intime by 25 microseconds,
These slopes trigger the Pulse Generators to produce
negative pulses 25 microseconds apart. The pulses
gate the IF Samplers. ¥ the fundamental frequency of
sampler A cutput is 20 kHz the samplers are gated to
pass small segments from the negative-going slopes
of the signals from the phase Inverter, and these seg-
ments all have the same voltage and are within the
funing voltage of the VTO,

4-47. Decoupling diodes A19CR1 and A20CRI prevent
crosstalk between channel Ainput andchannel B input.
Delay Line A17 is a section of transmissionline which
canbe mechanically adjusted to equalize the electrical
digtance from the Sampling Pulse Generator to the
samplers.
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Section V

SECTION V
MAINTENANCE

5-1. INTRODUCTION .,

5-2. This section provides instructions for perfor-
mance testing, calibrating, troubleshooting, and re-
pairing the Vector Voltmeter. If the serial prefix {the
first three numbers of the serial number} of your in-
strument is different than that listed on the title page
of this manual, thenthere aredifferences between your
instrument and the instrument described inthis manual
{refer to Paragraph 1-20).

5-3. PERFORMANCE TESTING.

5-4. PURPOSE. The procedures listed in Table 5-2
check 8405A performance for Incoming inspection,
periodic evaluation, ealibration, and troubleshooting.
The tests can be periormed without access to the in-
strument interior. The specifications of Table 1-1
are the performance standards.

5-5. TEST EQUIPMENT REQUIRED. The test in-
struments and accessories required to make the per-
formance checks are listed in Table 5-1. Testinstru-
ments other than the ones listed can be used provided
their performance egquals or exceeds the Critical
Specifications listed.

3-6. ADJUSTMENTS,

§-7. PURPOSE. The procedures listed in Table 5-3
outline the adjustments necessary to align the B405A.
The adjustments are sequential and should always be
made in the order given. However, realignment of the
Power Supply does notnormally have to be followed by
any of the other adjustment procedures. These adjust-
ments should be made only when it is determined that
the instrument is not operating properly. Todetermine
proper operation, refer to Paragraph 5.3,

5-8. TEST EQUIPMENT REQUIRED, Thetest instru-
ments required for alignment are listed in Table 5-1.
Test instruments other than those listed may be used
provided their performance equals or exceeds the
Critical Specifications listed.

5-9. TROUBLESHOOTING.
5-10. LOCATING TROUBLE.

5-11. Always start locating trouble with a thorough
visual inspectionfor burned-out or loose components,
loose connections, or any conditions which suggest a
source of trouble. Check the fuse to see that it 15 not
open.

5-12, X trouble cannot be isolated to a bad component
by visual inspection, the trouble should be isolated to
a circuit section. Isolation to a circuit section can be
accomplished byusing the troubleshooting charts{Table
5-4 through 5-8). To isolate trouble to adefinite circuit
component, refer to the next paragraph.

5-13. COMPONENT TROUBLE ISOLATION,

5-14. The following procedures and data are given to
aid in determining whether a transistor is operaticnal.
Tests are given for both in-circuit and out-of-circuit
transistors and should be useful in determining whether
a particular sectiontrouble isdue to afaulty transistor
or an associated component.

5-15. IN-CIRCUIT TESTING.

6-16. The common causes of transistor failures are
internal short- and open-circuits. In transistor cir-
cuit testing the most importani consideration is the
transistor base - emitter junction. Like the control
grid of & vacuum tube, this is the operational control
point in the transistor. This junction is essentially a
solid-state diode. For the transistor to conduct, the
dicde must conduct; that is, the diode must be forward
biased. As with simple diodes, the forward-bias po-
larity is determined by the materials formingthe junc-
tion. Use the transistor symbol on the schematic
diagram io determine the bias polarity required to
forward-hias the base-emitier junction. Figure 5-1
shows transistor symbols with terminals labeled,
Notice that the emitter arrow points toward thetype N
material, The other two columas of the illustration
compare the biasing required to cause conducticon ang
cui-off in fransistors and vacuum tubes, If the trans-
istor bage-emitter diode (junction) is forward-biased
the transistor conducts. If the diode is heavily forward-
biased, the transistor saturates, However, if the base~
emitter diode is reverse-biased the transistor ig cut
off (open). The voltage drop across aforward-biased
emitter - base diode varies with {ransistor collector
current. For example, a germanium transistor has a
typical forward-bias, base~emitter voltage of 0.2-0.3
volis when coliector current is 1-10 ma, and 0.4-0.5
volts when collector current is 10-100 ma. Incontrast,
forward-bias voltage for silicon transistors is about
twice that for germanium types: about 0.5-0.6 volts
when collector current is low, and about 0.8-0.9 volts
when collector current is high.

6-17. Whenexamining a transistor stage, firstdeter-
mine if the emitter-base dicde is biased for conduction
{forward-piased) by measuring the voltage difference
between emitter and base. When using an electronic
volimeter, do not measure directly between emitter
and base: there may be gufficient loop current between
the voltmeter leads todamage the transistor. Instead,

measure each voltage separately with respect to a
voltage common point (e.g., chassis). If the emitter-
base diode is forward -biased, check for amplifier
action by short-circuiting base tc emitter while obser-
ving collector voltage. The short circuit eliminates
base-emitter bias and should cause the transistor to
stop conducting (cut off), Collector volt-

age should then shift to near the supply volt-
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age. Any difference is due fo leakage current through
the fransistor and, in general, the smalier this cur-
rent, the better the fransister. If collector voltage
does not change the fransistor has either an emitier-
collector short circuil or emitter-base open circuit,

5-18, QUT-OF-CIRCUIT TESTING,

5-19. The two common causes of transistor failure
are internal short- and open-circuits. Remove the
transistor from the circuit and use an ochmmeter to
measure internal resistance. See Table 5-1A for
measurement data.

Table 5~-1A., Qut-of-Circuit Transistor
Resistance Measurements

Model 8405A

CAUTION

Most ohmmeters can supply enough current
or voltage fo damage a transistor. Before
using an ochmmeter o measure transistor
forward or reverse resistance, check its
open~¢ircuitvolitage and short-cireuif current
output ON THE RANGE TO BE USED. Open-
circuit voltage must notexceed 1.5 volis and
short-circuit current mustbe lessthan 3 mA.
See Table 5-1B for safe resistance ranges
for some common ochmmeters.

Table 5-1B. Safe Resistance Ranges
for Common Ohmmeters

. Connect Ohmmeter Measure dai Open | Short Lead
Transistor Resistance e Ckt Ckt :
Type Pos. Neg. {ohms) Ohmmeter | Range(s) Voltage| Current [Coler Polarity
iead to lead to
. N Rx 1K |1.0V 1 mA
Small emitier |base 200-250 fx 108 | 1.0V | 100 uA
sgiaz : HP 4124 |7 % ' K21 Red +
PND emitter | collecior | 10K-100K HP 4974 |BRXI00K|FLOV 4 10 pA gy o .
Ger- . * RxIM | 1.0V 1 A
- emitter |base 30-50
mammam Rx IOM | 1.0V 0.1 uA
Power :
emitter | collector [several
hundred Rx 1K 1.3V |0.5TmA
R x 10K | 1.3V 57 pa
emitter | base™ 10K~ 100K E x 100K 1.3V 5.7 uA Red *
PNP Small HP 410C Black| -
Rx 1M | 1.3V 0.5 pA
Silicon Signal very high x H '
emitter | collector |(might Rx 10M | 1.3V (.05 pA
read open)
Rx 100 | 1.1V 1.1 mA
base emitter |1XK-3K
Rx 1K | 1.1V [110 pA Black
Small high Rx 10K | L1V | 1104 | o ’
) very x . i
Signal collector | emitter | (might HP 4108 ' Red )
read open) Rx100K| 1.1V 1.1 A
NPN RxiM | 1.1V [0.11 pA
Silicon base | emitter |200-1000 .
. 500K 1.0V 110 A
Power high, often Black +
collector | emitier grea’ter HP 4144 | UK 0.5V 110 pa Red
than 1M 50K 0.3V 1110 pA | -
15K 0.2V 1110 pA
Simpson |R x 100 | 1.5V 1 mA | Red +
260 Black -
* To fest for transistor action, add collector-base
short, Measured resistance should decrease, Simpson |R x 1K 1.5V  10.82 mA |Black +
269 Red -
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TRANSISTOR

BIASING

DEVICE

SYMBOL

CUT OFF

CONDUCTING

VACUUM TUBE

PLATE

GRID

CATHODE

+200V

+200V

—{2)

COLLECTOR +20V +20v
MAIN
NPN TRANSISTOR BASE O¥7 +3v ) GURRENT
{ cousa ]
COLLEGTOR —-20V -0V
PNP TRANSISTOR BASE ov o3y <) CURRENT
{OR+) /
EMITTER = SORRENF - =

WIDE 44
STRQE’E’“
il

CMHGDE/ B

DIODE SYMBOL

ANODE —————fp}——— CATHUDE

-ﬂ.

Figure §-2. Examples of Diode Marking Methods

Figure 5-i. Transistor Biasing Characteristics

5-20. REPAIR AND REPLACEMENMT.

5-21. Certain procedures and precautions must be
followed when repairing or replacing any component of
the B405A. Most of the amplifier and power supply
circuit components are located on the eiched circuit
board. Instructions for working on the eiched circuit
board are summarized in Paragraph 5-22. Always
disconnect the AC power before replacing or soldering
any parts.

5-22. ETCHED CIRCUIYS.

5-23. The efched circuit boards in the 8405A are of
the plated-through type consisiing of metallic con-
ductors bonded to both sides of insulating material.
Soldering canbe done from either side of the board with
equally good resulis. Table 5-1C lists reguired tools
and materials. Following are recommendations and
precautions pertinent to etched circuif repair work.

a. Avoid unnecessary component substitution: it can
result in damage to the circuit board and/or adjacent
components.

b. Do notuse a high-power soldering iron on etched
circuit boards. Excessive heat may liff a conductor
or damage the board.

c. Use a suction device {Table 5-1C) or wooden
toothpick to remove solder from component mounting
holes. DO NOT USE A SHARP METAL OBJECT SUCH
A3 AN AWL OR TWIST DRILL FOR THIS PURPOSE.
SHARP OBJECTS MAY DAMAGE THE PLATED-
THROUGH CONDUCTOR.
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d. After soldering, remove excess flux from the
soldered area and apply a protective coating to pre-
vent contamination and corrosion. See Table 5-1C
for recommendations.

5-24. COMPONENT REPLACEMENT.
a. Remove defective component from circuit board.

b. Remove solder from mounting heles usinga suc-
tion desoidering aid (Table 5-1C) or wooden toothpick,

¢. Shape leads of replacement component to match
moeunting hole spacing.

d. Insert component leads into mounting holes and
position component as original was positioned. DO
NOT FORCE LEADS OF REPLACEMENT COMPO-
NENT INTO MOUNTING HOLES. Sharp lead ends
may damage plated-through conductor.

Note: Axial lead components, such as resist-
ors and tubular capacitors, can bhe replaced
without unsoldering. Clip leads near body of
defective component, remove component and
straighten leads left in board; Wrap leads of
replacement component one turn around orig-
inal leads. BSolder wrapped connection, and
clip off excess lead

5-25, ETCHED CONDUCTOR REPAIR. A broken or
burned section of conductor can be repaired by bridging
the damaged section with & length of tinned copper
wire, Allow adequate overlap and remove any var-
nish from etched conductor before soldering wire into
place.

Model 8405A

5-26. TRANSISTOR REPLACEMENT.

a. Do not apply excessive heat. See Table 5-1C
for soldering tool specifications.

b. Use a heat sink such ag pliers or hemostat be-
tween transistor body and hot soldering iron.

¢. Wheninstalling areplacement transistor, ensure
sufficient lead length to dissipate heat of soldering by
maintaining about the same length of exposed lead as
used for original transistor.

5-27. DIODE REPLACEMENT,

5-28. Solid state diodes are in many physical forms.
This sometimes resulis in confusion as to which lead
or connection is for the cathode (negative) or ancde
(positive), since not all dicdes are marked with the
standard symbols. Figure 5-2 shows examples of some
diode marking methods. If doubti exists as to polarity,
an ohmmeter may be used to determine the proper
connection. It is necessaryto know the polarity of the
chms lead with respect to the common lead for the
chmmeterused. (For the HP Model 410B Vacuurm Tube
Volimeter, the ohms lead is negative with respect to
the common; for the HP Model 412A DC Vacuum Tube
Volimeter, the ohms lead is positive with respect tothe
common,) When the ohmmeter indicates the least diode
regigtance, the cathode of the diode is connected tothe
ohmmeter lead which is negative with respect to the
other ilead {see Table 5-1B).

Note: Replacement instructions arethe same
as those listed for {ransistor replacement.

Table 5-1C. Etched Circuit Soldering Equipment

Item Use Specification Item Recommended
Soldering Tool Soldering Wattage rating: 37.5 Ungar #7786 Handle with
Unsoldering Tip Temp: 750 - 800°F Ungar #1237 Heating Unit
Tip Size: 1/8" OD
Soldering Tip, Soldering Shape: chisel Ungar #PL113
general purpose | Unsoldering Size: 1/8"

De-soldering aid

Unsoldering muiti-
connection componenis

Suction device to remove
molten solder from

Soldapult by the Edsyn
Company, Arleia,

prevention properties

{e.g., tube sockets connection California
Resin (flux) Remove excess flux Must not dissolve etched | Freon
solvent from soldered area circuit base board ma- Acetone
before application of terial or conductor Lacquer Thinner
protective coating bonding agent Isopropyl Alcohol (100% dry}
Solder Component replacement Resin (flux) core, high
Circuit board repair tin content (60/40 tin/
Wiring lead), 18 gauge (SWG)
preferred
Protective Contamination, corrosion Good electrieal insula- Krylon* #1302
Coating protection after soldering tion, cerresion-

Humigeal Protective Coating,
Type 1B12 by Columbia
Technical Corp. Woodside
77, New York

*Kyrylon Inc., Norristown, Pennsylvania
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Table 5-1. Recommended Test Equipment

Section V

" ot i Use Recommended
item Critical Specifications (Note 3) Models
Low Pass Cut off Freq: 30 MHz 1 Telonic
Filter Rejection: 60 dB at 36 MHz 3 TLC-30-6~-¥-E
{Ttem 8)* {See Note 1)
Cut off Freq: 60 MHz 1 Telonic
Rejection: 4G dB at 120 MHz 3 TLA-60-3~F- 1
(See Note 1)
Cut off Freq: 100 MHz 1 Telonic
Rejection: 40 dB at 200 MHz 3 TLP-100~3-F-E
{See Note 1)
Cut off Freqg: 1200 MHz 1 HP 360B
Rejection: 30 dB at 2000 MHz 3 (See Note 1)
Oscilloscope Bandwidth: 50 MHz 2 HP 175A (Oscillo-
Sweep Range: 110 25 pusec/cm 3 scope w/HP 17554
Sweep Trigger: internal or external (Vert. Amplifier)
Input Coupling: ac or de & HP 10063A
Vertical Sensitivity: 5 mV/cm, minimum (10:1 Divider Probe)
AC Voltmeter Freq Range: 50-120 Hz, 20 kHz 3 HP 400 H/E/or EL,
Volt Accuracy: 3% of full scale {50-120 Hz); or HP 34004, or
=1% of full scale (20 kHz and 300 mV) HP 741A
Voitage Range: 11ic 300 mV
Input Impedance: 2 megohm or greater
Test Oscillator Qutput Freq 18-22 kHz 3 HP 200 CD,
Qutput level (into 600 chms): 0 to 1 volt rms HP 204B,
HP 208A, or
HP 651A
Variabie Attenuation Range; variable in 1 dB steps 3 HP 350D
Attenuator from 10 to 30 dB
Freq Range: 18-20 kHz
Nominal Impedance: 600 ochms
Square Wave Output Freq: 160-200 kHz 3 HP 211A
Generator Symmetry: 45/55
Output level {intc 25 chms): 20 mV p-p, minimum
Signal Generator Output Freq; 1-10 MHz 2 1-10 MHEz:
Qutput level {into 50 chms): 3 volts rms 3 HP 651A or
Dial Accuracy: +3% HP 608A /B
Signal Generator Freq Bange: 10-4530 MHz, 450-1000 Mz, 3 10-100 MHz:
956-1000 MHz 8601A Generator
Freg Accuracy: 2% or 808E Generator
Output level (into 50 ohms): 10-100 MHz: 3V min. & 230A Amplifier
100~ 450 MHz and 950-100 MHz: 1.0V min.
Auxiliary (second) Output intc 50 Ohms: 160-450 MHz: 608E
120 mV minimum 450-1000 MHz: 6124
950-1000 MHz: 8614B
Power Meter, Freq Range: 100, 110, and 1000 MHz 1 HP 431B/C Meter
Thermistor Meter Readout Accuracy: x0.5% 3 HP 478A Mount
Mount, and Power Range: +3 to -16 dBm HP 84023 Calibra-
Calibrator tor & Digital

Voitmeter

{See Note 2)

or HP 432A Meter
and HP 478

(See Note 4)
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Table 5-1. Recommended Test Equipment (Cont'd)

Model 8405A

£0.05 dB at 100 MHz
Connectors: Type N female

‘i ipr s Use Recommended
Item Critical Specifications (Note 3) Models
Frequency Counter | Counting Range: 18-22 kHz 3 18-22 kIz: HP 5212A
Accuracy: =2 Hz or HP 5512, or
Sensitivity; 100 mV rms HP 52451,
Counting Range: 1-410 Miz 1 1-410 MHz: HP 5245L
Accuracy; 250 Hz Counter and HP 52538
Sensitivity: 160 mV rms Converter
Digital Voltmeter Voltage Range: 0.1 to x40 Vde 1 HP 5264A (DVM plug-
Accuracy: =0.15% of reading (£1.1 mV for 0.1 2 in used with 5245L
to 3V range) 3 listed above), or
Minimum Input Impedance: 10 Megohm HP 3439A/ any plug-in,
or
HP 3440A /any plug-in.
RF Voltmeter Freq Range: 10-100 MHz 1 Standards laboratory
Calibrated Readout Accuracy: .5% at 10 MHz; 3 Calibrated
8% at 30 MHz; 1% at 60 MHz HP 411A Meter with
Voliage Range: 0.5 to 1.5 Volt rms Probe inserted in
HP 11024A (Type N
tee) and Digital Volt-
meter (see Note 2)
1* 50 ohm load with male {ype N coanector 1 HP 908A
SWR: iess than 1.06 2
{3 required) 3
2% 50 ohm Probe Tee with type N connectors 1 HP 11536A
(2 required) 2
3
3* 50 chm adapter (type N [emale to female) 1 HP 12506-0777
(UG 29B/U)
4% 10 dB coaxial attenuator for 50-ohm line with 1 HP 8491A (Option 10)
type N connectors (2 required)
5 50 ohm adapter {Tee, all connectors type N 1 HP 11549A
female) 3 dB power splitter 2
3
6% 50 ohm adjustable air line {(adjustable from 1 General Radio Co.
60 to 80 cm with GR type 874 connectors) Type 874-LK20L
SWR: Less than 1.06 at 1000 MHz
* 50 ohm adapter {type N male to GR 874) 1 HP 1250-0847
(2 required) (874-QNP)
g* 10w Pass Filter (see beginning of this list) 1
3
9* 8 dB coaxial attenuator for B0-ohm line with 1 HP §8491A (Option 08)
type N connectors
10%* Thermistor Mount (see Power Meter listed) 1
3
1% Probe Tee for RF Vollmeter (see RF 1
Volimeter listed) 3
12* Attenuation Range: 1to 12 dB in 1 dB steps 1 HP H34-355C
Calibrated Variable | Accuracy: (See Note 1)
Attenuator £0.02 dB at 30 MHz
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Table 5-1. Recommended Test Equipment (Cont'd)

Model 8405A

Item Critical Spegifications- (Ncl)?eeB ) Reco;ﬁzggzxieé
13 50 chm adapter (BNC male to type N female) 1 HP 1260-0077
3 (UG-349A/10)
14%* BNC io 8405A Probe Adapter 1 HP 10218A
15% 50 ohm tee, type N female connectors i HP 1250-0846

{(UG-28 A/U)

* It.em numbers refer tc Performance Check and Adjustment Procedure Test Setups.

NOTES:
1. Nominal impedance is 50 chms with type N connectors {one male and one female).

2. For required power meter and RF voltmeter readout aceuracy, a Digital Volimeter is

required. The Digital Voltmeter in the above list will do the job.

3. For USE column: 1. Performance check

4. I HP Model 4324 Power Meter is used, then Calibrator (8402B) is not required.

2. Troubleshooting
3. Adjustment procedure
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Table 5-2. Performance Tests

1. SPECIFICATIONS TESTED

1. ISOLATION BETWEEN CHANNELS: 10300 MHz . . . .. ..... 100 dB
300to 1000 MHz , ., .. ... 80 dB

I, TEST DESCRIPTION

1. ISOLATION BETWEEN CHANNELS is tested by applying a large amplitude signal to Channel A

with no signal applied to B. Crosstalk {rom Channel A is indicated by the Channel B AMPLITUDE
meter reading.

I. PROCEDURE

1. With signal source output at a minimum, connect equipment as shown in Figure 1.

10- I000MHZ
SIGNAL GENERATOR

84054

RF
QUTPUT

51’
.

I, BO Load
¢, Probe tee
3. Adopter

Figure 1. Channel Isolation Check

2. Set signal generator for unmodulated (CW) RF output of about 0 dBm (about 300 mV) and 410 MHz,

3, Adjust 8405A FREQ RANGE- MHz switch so APC UNLOCKED light goes out and setting includes
measurement frequency.

4, Set 8405A AMPLITUDE CHANNEL switch to A,
5. Adjust signal generator output for a 0 dB 8405A meter reading.

6. Set B405A AMPLITUDE CHANNEL switch to B and measure the amplitude signal present on
Channel B: The signal amplitude should not exceed -80 dB.

7. Test isclation between channels at any other frequencies between 300 and 1000 MHz.
8. TFor frequencies 1 to 300 MHz, repeat above procedure with the following exceptions: (a) adjust

signal source output for 1 volt Channel A reading; (b) Channel B reading should not exceed
10 microvolts.

II. SPECIFICATIONS TESTED

1. YOLTAMETER RESIDUAL NOISE: 10 4V as indicated on meter,

II. TEST DESCRIPTION

1. VOLTMETER RESIDUAL NOCISE is tested by applying 1 mV to Channel A and reading Channel B
with no signal applied to it.

5-8
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Table 5-2. Performance Tests (Cont'd)

Section V

II. PROCEDURE
1. Setup equipment 28 shown in Figure 1 and adjust signal source for 1 mV output.

2. Set 8405A AMPLITUDE RANGE to -70 and read voltmeter with AMPLITUDE CHANNEL set to
B. Meter indication should not exceed 10 microvolts for Channel B,

IOI. SPECIFICATIONS TESTED
1. VOLTAGE ACCURACY:  Uging HP 11536A Probe Tee:

2. 1t0l00MHz . . ... ... . s e, 2% of full scale

b, 100to 300 MHz , , . ., . ... .. ...... 6% of full scale

¢. 300to 8OO MHz ., . ... ........... 212% of full scale

d. 800tc 1000MHz . .. .., .......... +12% of full scale for up to 300 mV rms

£12% = 5% of fall scale for 300-1000 mV rms

I, TEST DESCRIPTION

1. 1to 100 MHz. Voltage accuracy is tested by applying an accurate rms signal to either input
probe. Accuracy of the signal is determined using a calibrated RF voltmeter, To ensure an
accurate measurement with the RF voltmeter, the harmonic content of the measured signal
must be about 60 dB below the fundamental of interest. Therefore, a low-pass filter is re-
quired (for some signal sources, a bandpass filter may be required because the signal source
output may contain sub-harmonics),

2. 100 to 1000 MHz, Voltage accuracy is tested by applying an accurate rms signal to either input
probe. Accuracy of the signal is determined using an RF Power Meter, To ensure an accurate
measurement with the Power Meter, the harmonic content of the measured signal must be about
30 dB below the fundamental of interest. Hence, a low-pass filter is required (for some signal
sources, a bandpass filter is required because sub-harmopics may be present in RF signal),

i, PROCEDURE

1. 1to 100 MHz,
a. With signal source set to minimum, connect test equipment as shown in Figure 2.

Allow one-hour warmup.

84054

10~ 100 Hifz
SIGNAL GENERATOR

=

-

#F DUT

3001 Load

i,

2. Probe tee ]F

5. Power Splitter RILLIVOLTMETER
i

. Voltmeter, Probe tes

Figure 2, Voltage Accuracy Check (1 to 100 MHz)

Note
For required read-out accuracy, a digital voltmeter should be used with
the calibrated RF voltmeter,

b. Bet signal source for 10 MHz unmodulated signal and adjust output level for 1 volt rms as
indicated by calibrated RF voltmeter.

5-9
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¢. Set 8405A FREQ RANGE so that APC UNLOCKED light goes out with range setting including
measurement frequency, Note Channel A amplitude meter reading.

4. Remove 411A Probe and Probe Tee and replace with Channel B Probe Tee. If necessary,
adjust signal generator output for Chasmel A meter reading noted in step c.

e. Set B405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 1000 mV; amplitude
should read 1.00 £ 0.02 voll.

i. Repeat above procedure at 30 and 60 MHz. At 30 MHz the 8405A should read 1,00 = 0.02 voli.
At 80 MHz the 8405A cap read 1,00 = 0.03 volt. This is because the RF millivoltmeter
{HP 411A) has a calibration accuracy of £1%. This means that the HP 411A could be 1% off at
60 MHz while the 84054 could be off 2% causing the 8405A to appear to be off by 3%.

Note

If the 8405A amplitude reads 1.00 = 0,01, itis definitely within 2% accuracy; if
the 8405A reads 1.00 = 0.03, it is probably within 2% accuracy; if the §405A
reading is 1.00 = greater than =0.03, itis not within 2% accuracy.

2. 100 to 1000 MHz.

a. With signal source set to minimum output, connect equipment as shown in Figure 3.
Allow one-hour warmup.

10 - 45081z 450~ 1600 MKz
SIGNAL GENERATOR SIGNAL GENERATOR
84054
RE RF
ouT QuT
T
1
1
__________ -
RF POWER
METER

5. Power splitter
I. 5C¢0 Load 8. Low pass filter
2. Probe tee i0. Thermistor mount

Figure 3. Voliage Accuracy {100 to 1000 Miiz)

Note

For maximum power meter readout accuracy: a power meter calibrator
{HP 8402B) and digital volimeter should be used with the power meter.

Refer to Operating and Service Manual for power meter calibrator. If

the Model 432A Power Meter is used, the Calibrator {8402B) is not required.

b, Zero and null power meter, then set to 1 mW range.

¢. Set signal source for 100 MHz unmodulated output and adjust for power meter reading which
indicates 0.00 dBm level.

d. Note Channel A AMPLITUDE meter reading. Disconnect thermistor mount from setup and
replace with Channel B probe, probe tee and 50 chm load.

e, If necessary, readjust signal generator output for Channel A meter reading noted in step d.

t. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 300 mV. Channel B
AMPLITUDE meter should read 223.5 mV =6 mV.
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Table 5-2. Performance Tests {Cont'd}

Section V

g. Set signal source to 200 MHz and repeat steps ¢, 4, and e. Channel B AMPLITUDE meter should
read 223.5 mV %18 mV.

h. Repeat step g for frequencies of interest between 100 and 300 MHz.

i. Set signal generator [or frequencies of interest between 300 and 1600 MHz and repeat steps ¢, 4,
and e. Channel B AMPLITUDE meter should read 223.5 mV 36 mV.

.

Iv.

SPECIFICATION TESTED
1. VOLTAGE RATIO ACCURACY:

FEATURE TESTED.
VOLTMETER TRACKING.

TEST DESCRIPTION

Range-to-range-voltage tracking is tested by adjusting an input signal for a convenient reference on
range of the 8405A Volimeter. The input signal is then decreased with an accurately calibrated
attenuator.

PROCEDURE
1. Set up test equipment as shown in Figure 4.

j 0~ 450 MKz
SIGHAL GENERATOR
8405
A B
7.9
' |. 500 Load
PONER AWPLIFIER AN 2. Probe tee

8. Low pass filter

9. Coax citenuctor

12, Catibroted coax
attenuator

Figure 4, Voltage Ratio Accuracy

2. Bet 355C attenuvator o 0 dB and set signal source to 30 MHz. Set signal source for about 0 dBm
(about 223 mV) output.

3. Set 8400A AMPLITUDE CHANNEL {o B and AMPLITUDE RANGE to 0 dB. Adjust FREQ RANGE
{MHz} setting to inclade measurement [reguency.

4. Adjust signal source for 0 dB (223.5 mV) 8405A reading.

5. Switch 355C to 1 dB: Amplitude should read 193 to 205 mV + {355C calibration error).
6. Switch 355C to 2 dB: Amplitude should read 172 to 183 mV + (355C calibration error).
7. Switch 355C to 3 dB: Amplitude should read 152 to 164 mV + (355C calibration error).
8. Switch 355C to 4 dB: Amplitude should read 135 to 147 mV + (355C calibration error).

9. Switch 355C to 5 dB: Amplitude should read 120 to 132 mV + (355C calibration error).
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Tabie 5-2. Performance Test {Cont'd)

10, Switch 355C to 6 dB: Awmplitude should read 106 to 118 mV + (355C calibration error).
11, Switch 355C to 7 dB: Amplitude should read 93.8 to 106 mV + (355C calibration error).
12. Set 335C to 0 dB and adjust signal source for 0 dB (223.5 mV) 8495A reading on 300 mV range.

13. Set 355C to 10 dB and 84054 to 100 mV range: amplitude should read 68.7 to 72.7T mV
+ (355C calibration errvor).

14. 8et 355C to 0 dB and adjust signal gsource for 80 mV 8405A reading on 100 mV range.

15. Set 355C to 10 dB and 8405A to 30 mV range: amplitude should read 24.7 to 25.9
+ {358C calibration error).

16. Hepeat steps 1 through 15 for any frequency of interest that variable attenuator is calibrated for.

SPECIFICATIONS TESTED
1. PHASE ACCURACY : (including phase accuracy due to unequal signal levels to Channel A & B.

a. Below 500 MHz using HP 11536A Probe Tee (Channel A and B voltages between 100 pV and
300 mV) +4.5°.

b. 500 to 1000 MHz using HP 11536A Probe Tee (Channel A and B voltages between 100 4V and
100 mV) £4.5°.

¢. 1to 100 MHz using HP 11576A 10:1 Dividers (Channel A and B voltages between 1 mV and 3V)
£5.5°,

d. 1 tc 200 MHz using HP 10216A Isolator {Channel A and B voltages between 100 mV and 300 mV}
£7.5%,

TEST DESCRIPTIONS

1. PHASE ACCURACY is tested by separating the input probes by a known electrical line length
equal to one wavelength (360° phase shift) at a given frequency. The frequency is then changed
in exact increments causing a known phase shift.

NOTE: In general the phase shift caused by a change in {requency of the signal generator in

Figure 5 is given by - f
= S (360°)
0
where ©® = phase shift indicated on 8405A

fo = [requency originally set for 0° phase shift.
f = new frequency causing phase shift.

16~ 450MHz
SIGNAL GENERATOR

84054

FREQUENGY GOURTER

l. 500 Load [
2. Probe tee 7. Adapter

4. 500 coox attenuator &, i.ow pass filter

5, Power splitier 13, Adapter

&, Adi air line 15, Type N female fee

Figure 5. Phase Accuracy Check
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Table 5-2. Performance Tests (Cont'd}

V. PROCEDURES
1. Set up equipment as shown in Figure 5.

2. Using Frequency Counter, adjust signal source for RF output of about 100 mV and {requency
as close to 400.000 MHz as possibie.

3. Adjust 8405A FREQ RANGE (MHz) so setting includes measurement frequency.

4. Set PHASE RANGE to x180° and METER OFFSET (black knob) to 6°. Using ZERO control,
adjust for 0° meter reading, Switch RANGE to £6° and rezero meter as necessary.

5. Insert air line in setup as shown.
6. Adjust air line length for 0° 8405A PHASE meter reading on %6° scale. Remove air line from
setup and recheck PHASE METER zero. If necessary, readjust. Reconnect air line in setup

and, if necessary, readjust length for 0° reading.

7. Using the following procedure and the frequency counter to determine exact frequency increments,
check phage accuracy of 8405A.

z. Change frequency to 300 MHz.

b, Adjust 8405A FREQ RANGE (MHz) to include measurement frequency, Set PHASE RANGE
to +6°, METER OFFSET to 80°, and +/- switch to -+

. PHASE meter should read 0 24.5° when air line is reinserted.

(]

d. Change frequency to 200 MHz and repeat steps b and ¢ above except that METER OFFSET
should be set to 180°.

e. Change frequency to 100 MHz and repeat steps b and ¢ above except that METER OFFSET
should be 90°, and +/ should be -.

f. Repeat similar procedure at frequencies and signal levels of interest, using eguation
given in Note,
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Model 84035A

Tabie 5-3. Adjustment Procedure

INTRODUCTION

See Table 5~1 for required test equipment.

ADJUSTMENT SUMMARY

Adjustment

Adjustments should not be made unless it is determined that the instrument is not operating properly.
To determine proper operation, see Table 5-2. This adjustment procedure should be followed sequen-
tially. For a list of instrument adjustments and the front panel functions that they affect, see below.

Instrument Function

1. Meter Movement Mechanical Zero

1. Basic accuracy of both meters

2. Power Supply Adjustments

2. All functions

3. IFSection Adjustments

3A, Channel A IF Tuning and Gain

3B, Channel B IF Tuning and Gain

3A, All functions except, IF QUTPUTS and Channel
B voltmeter

3B. Al functions except, IF QUTPUTS and Channel
A volimeter

4. Phase Section Adjustments

4. Phasemeter and PHASE recorder output

§. Automatic Phase Adjustments

5A. IF Sampler

5B, Pulse Generator and Sampler
(1) A3R20/A3R15/A15R3
{2) A4R20/A4RI1B

5C. Search Speed

5A. All functions. Note: misadjustment is most
noticeable as the cause of low volimeter readings

5B(1). All functions
5B(2}. All functions except Channel A voltmeter.

5C. All functions or, all functions at some freq-
uencies only.

6. RF Section Adjustments
6A. Channel A RF Gain

6B. Channel B RF Gain

NOTE: IF sampler slightly misadjusted
(Al1R24)

8C. Delay Line

6A., Channel A voltmeter

8683, Channel B volimeter

NOTE: Both Channel voitmeters

6C. Phasemeter
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1. MECHAMNITAL METER ADIUSY.
a. When meter is properly set, the pointer resets over the calibration {i.e., 0° or 0 volts) on the
meter scale when the instrument is (1) in its normal operating position, and (2) turned off. Set
pointer as follows to obtain best accuracy and mechanical stability:

NOTE

For Option 02 instruments, the AMPLITUDE meter has no
mechanical adjust.

b. Turn instrument off

¢. Rotate meier zero-adjust screw clockwise until meter peinter is to left of 0 and moving to right
toward 0. Stop pointer at 0. ¥ pointer passes 0, repeat adjustment.

d. Rotate meter zero-adjust screw about 3 degrees counterciockwise to free it from meter
suspension. If pointer moves, repeat steps ¢ and d.

At6R2I  AlB ASRIT  AIE RS
-20Y ADJ  ASSY  +20VADJ ASSY ASSY

AlgLl

- ABL1

18RI AL
ASLI ALT ASSY
ASRII A0 ASSY

A4 ASSY

A3 ASSY

- A28
- EXTEHDER
. BOARD

Figure 2A. Adjustment Locations

2. POWER SUPPLY ADJUSYT,
a. Remove top cover and refer to Figure 2A.
. Put Power Supply assembly Al6 on A28 Extender Assembly.

¢. Using a DC Voltmeter and an AC Voltmeter, make the following measurements.

Test Point Measure (Note 1}  Ripple (Note 2) Adjust Line Voltage
A16C6 minus to -2020. 2 vde 1.0mVrms A16R23 103 10 127 vac
Chassis gnd or

A18C3 plus to +20+0. 2 vde 1.0mVrms AlBR11 207 to 253 vac

Chassis gnd

Note 1. ¥ either supply has to be adjusted, set output as close to 20.0 volts as possible.

Note 2. If ripple is excessive remove circuit assemblies A3 and A4. Ripple should then be normal.
Measure again after Pulse Generator and Sampler Adjustment Procedures.

5-15
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Table 5-3. Adjustment Procedure (Cont'd)

3. IF SECTION ADJUST.

JA. CHANNEL A IF TUNING AND GAIN.

a. Connect test equipment as shown in Figure 2B. Connect AC Voltmeter between A5Q! base and
8405A Chassis, Connect Ogcilloscope vertical input between A5C4-ASRE junciion and 8405A chassis.

NOTE

Refer to Figure 2A for adjustment and agsembly location.

GSCILLOSCOPE FREQUENCY COUNTER

ﬁ )
Ol3
A
YOLTHETER Valim Test
/ Tnie BSCILLATOR

A
—
. 4054
Ea 05[ i l gowmz LR ATTENUATOR
O o] L -
5!
% ‘0 OO0 OGO
\\ bride ;ﬁEEAR)

Figure 2B. Setup for IF Tuning, IF Gain and
IF Sampler Adjusiments

b. Unplug circuit Assemblies A3, A4, AB, Al0 and Ali, but for convenience leave them in the 8405A.
Put Isclation Amplifier Assembly A5 on extender A26,

¢. Connect 8405A to 115 Vac line.

d. Set 8405A controls as follows:

AMPLITUDE RANGE . . . e e e e e e e e . . 300 mV

Cther control settirlgs‘ o.pt}ior;al‘.
e. Adjust Test Oscillator/Attenuator to obtain 300 mV reading on the AC Voltmeter at 20 kHz =10 Hz.
f. Tune ASL1 to peak the 20 kHz sine wave displayed by the Oscilloscope.
g. Adjust Gain control ASR11 until 8405A AMPLITUDE meter reads 300 millivolis,
h. Reinsert Phase Meter Assembly A8 and Isolation Amplifier Assembly A5 without the extender.
i. Puf channel A Phase Shifter Assembly AT on extender A26.

i. Connect Oscilloscope vertical input between the bage of ATQ5 and the 84054 chassis.
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Table 5-3. Adjustment Procedure {Cont'd)

k. Set AMPLITUDE RANGE to 1000 mV, and adjust Test Osecillator output until AMPLITUDE meter
reads 1000 mV.

m. Tune IF adjustment ATL1 to peak the 20 kHz sine wave displayed by the Oscilloscops.
n. Reinsert Phase Shifter Assembly AT without the extender,

3B, CHANNEL B IF TUNING AND GAIN.

a. With test equipment as shown in Figure 2B, and with Circuait Assemblies A3, A4, A10 and A1l still
unplugged, put Channel B Isclation Amplifier A18 on extender A26,

b. Unplug Phase Meter Assembly AS8.

¢. Connect the Oscilloscope vertical input between A18C4- A18R8 junction and the 8405A chassis. Con-
nect the AC Voltmeter to the base of A18Q1.

d. Set 8405A controls as follows:

Other control settings optional
Adjust Test Oscillator /Attenvator to obiain 300 mV reading on the AC Voltmeter,
Tune IF adjust A18L1 to peak the 20 kHz sine wave displayed by the Oscilloscope.
Adjust Gain Control A18R11 until the 8405A AMPLITUDE meter reads 300 mV,
Reinsert Phase Meter A8 and Isolation Amplifier Assembly A18 without the extender.
Put Channel B 180° Switch Assembly A8 on extender A26,
. Bet 8405A controls as follows:

CHANNEL . . 4 v v v v v e v e e e e u s e e e e e B
AMPLITUDE RANGE . . . . vt v v v st e e e e e e e e e 1000 mV
PHASE METER OFFSET . . ... .. e e e e e -90°

Other control settings optional.
Adjust Test Oscillator output for 8405A AMPLITUDE meter reading of about 1000 mV.
Connect Oscilloscope vertical input between A6C12 minus and the 8405A chassis,

Foworop

[

[N

Tune IF adjust AGL1 to peak 20 kHz sine wave displayed by the Oscilloscope.
Reinsert 180° Switch Assembly A8 without the extender,

g P B F

4, PHASE SECTION ADJUST.

a, Connect test equipment as shown in Figure 2C.

TEST
0
0SCILLOSCOPE DIGITAL YOLTHETER SCILLATOR
o © L
O FREQUENCY COUNTER
QUT
et yy P —
slNe} 1
O0ocoo B405A o
O oi/ﬂ\l l,—.\f GUT A {REAR
° O O OOO Z0kHz ILE
CUT B {REAR)

Figure 2C. Setup for Phase Meter Adjustments

NOTE

Refer to Figure 2D for adjustment and assembly location,
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Table 5-3. Adjustment Procedure (Cont'd)

. With Cireuit Assemblies A3, A4, A10 and A1l still unplugged, put Phase Meier Assembly A8 on

. Set B405A controls as {ollows:

. Adjust output of Test Oscillator to obtain 8405A AMPLITUDE meter reading of 1000 mV.
. Read PHASE METER with PHASE ZERGO fully cicckwise and fully counierclockwise. Readings of

. Set 8405A PHASE RANGE and PHASE METER QFFSET to 180,
. Adjust PHASE ZERQ to obiain maximum positive reading on PHASE meter.

. Adjust PHASE ZERQO to obtain maximum negative reading on PHASE metier.

ATLY  ABLY  AGR23  ABRZS

AIBLS

A5Lt
R4RIE
RARS

A4R20

A3R20 AE5R3

Figure 2D. Adjustment Locations

extender A26.

PHASE METER OFFSET. ... e 0
PHASE RANGE ... . it e iaas =60
AMPLITUDE RANGE ... .. .. s 1000 mV

Other control settings optional

af least +18° and -18° should be obtained. If not, adjust ABR32 and ABR24,
NOTE

obtain +18° zerping range. Do not, however, obtain more than a 10°
correction from any single IF control.

For 8405A Vector Volimeters without ABRZ6 and ABR33 adjustments, go to step g. For nstruments with
ABR26 and ASRA3 adjusts, perform steps {1), (2) and'(3).

(1) Connect Digital Voltmeter ic measure voliage at the junction of ABR33 slider and A8Q16 base. Adjust
ASR33 until Digital Voltmeter reads +7.4 voits,

{2) Connect Digital Voltmeter to measure voltage at the junction of ABR26 slider and ABQI2 base.
Adjust ASR26 until Digital Volimeter reads -7.4 volts.

{3) Connect Oscilloscope X10 Probe to junction of ABCR1 and ABR20. Sguare wave pattern should have
no oscillations present. If oscillations are present on pattern, readjust ABR33 and ABR26 as neces-
sary to eliminate oscillations. Final voltages, as measured in steps (1) and (2} above should be
between 6.0 and 7.5.

Adjust ABR32 until PHASE meter reads +180°.
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k. Adjust ABR24 until PHASE meter reads ~180°.
m. Set 8405A PHASE RANGE to 60 and PHASE METER OFFSET to 0.
n.

0. Reinseri Phase Meter Assembly A8 without extender. Also, Assembly A10.

5. AUTOMATIC PHASE CONTROL SECTION ADJUST.

5A. IF SAMPLER.

. Adjust Freguency Control AI1R24 to obtain 20 kHz Frequency Counter reading, If control action

Fr

Typical Sampling Waveform When ATIR23 Typical Sampling Waveform When A11R23

Repeat steps e and £,

Connect test equipment as shown in Figure 2B: 8405A control settings are optional,

NOTE
Turn test osciliator on and allow one-half hour warmup.

With Circuit Assemblies A3 and A4 still unplugged, put IF Sampler Assembly 411 on extender AS,

Connect Oscilloscope vertical input and Frequency Counter between A11Q4 Collector {iransistor
case) and 8405A chassis.

With the Oscilloscope internally synchronized, adjust Symmetry Control A11R23 to obtain 50-50
symmetry for the waveform at A11Q4 collector.

prevents precise adjustment 20 kiiz £+ 10 Hz is acceptable.

Connect Oscillator to 8405A IF output A. Set Oscillator frequency to 19,9 kHz and amplitude for
10 mV rms at the 8405A IF OUT terminals.

Connect Oscilloscope vertical input to ungrounded side of A11C17 (XA1l, pin 5}.

Set Oscilloscope for internal sync and sweep time to display about one cycle of the sampling wave-
form. Magnify Oscilloscopehorizontal display 10X and position the waveform toview the negative-
going siope. Trim Test Oscillator frequency ic recduce amplitude instability on the display,

Adjust Symmetry Control A11R23 until the negative siope of the sampling waveform resembles a

staircase. See typical waveforms in Figure 5.

Properly Adjusted. Improperly Adjusted.

Figure 2E. Typical Sampling Waveforms

518
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j. Reinsert IF Sampler assembly A1l without the extender.
k. Piug in Assemblies A3 and A4 {all circuit boards should now be plugged into their sockets),
NOTE

It is possible to install the A3 and A4 circuit boards in their slot holders
and not in their sockets. Whenever installing either circuit board, be sure
it is plugged into its socket and not just slot holder.

5B. PULSE GENERATOR AND SAMPLER.

a. Connect test equipment as shown in Figure 2F,

0SCILLoSEoPE

VERT.
IN

54058 §

o[~

00 00 5

QUARE WAVE
GERERATOR

v m

UAR
ERE

. 50-0Chm Load our
. Probe Tee T
. Power Splitter

. N-8NC Adapter i3 J

Do N —
[
N

Figure 2F. Setup for Pulse Generator
and Sarmpler Adjustments

b. Connect Oscilloscope vertical input to rear-panel 20 kHz IT cutput A, Set Oscilloscope for internal
triggering on the positive slope of the waveform.

¢, Set B400A FREQ RANGE tfo the B00-1000 MHz position. Other conirol settings are optional,

d. Set Square Wave Generator frequency to about 180 kHz and adjust output amplitude to obtain about
200 mV p-p Oscilloscope display. Adjust Oscilioscope {riggering sensitivity until sweep just triggers,
Waveform should approximate a square wave as shown below,

e, Adjustpulse generator bias control A15R3 to peak the leading edge of the Oscilloscope waveform.

f. Adjust Channel A sampler bias control A3R20 for 100% sampling efficiency. Sampling efficiency is

100% when the top of the waveform is nearly flat. See typical waveforms in Figure 2G,

<100 % 100 % >100%

Figure 2G. Typical Sampling Efficiency Waveforms

5-20
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Table 5-3. Adjustment Procedure (Cont'd)

g. Adjust Channel B sampler bias control A4R20 for 100% sampling efficiency. See typical waveforms
in Figure 2G.

h. Minimize sampling signal at probe tips as follows:

(1) Connect the 8405A Channel A probe to the Oscilloscope vertical input with a probe-to-BNC
adapter.

(2) Adjust Symmetry control A3R15 to minimize the sampling signal, Minimum signal should
not exceed 5 mV p-p.

(3) Repeat steps 1 and 2 for Channel B probe adjusting Symmetry Control A4AR1S5,
i, Repeat procedure of steps a through h to assure sampling efficiency is properly adjusted.

i. I ripple on power supply voltages was excessive at initial measurement, check ripple again.
Ripple should be normal.

5C. SEARCH SPEED.

a. Connect test equipment as shown in Figure 2H,

05CIELOSE0PE

VERT
ix

19-1000 %ggm FREGUENCY COURTER

SIGHAL GEN
e— |

oo
@ﬁ 84954 J
A

O o]

20kHz LF
£ B GO OQO GUT A {REAR)

1. 50-Chm Load
2.. Probe Tee
5. Power Splitter

Flgure 2H. Betup for Search Speed Adjustment

b. Put Search assembly Al2 on extender A26.
¢. Direct couple Oscilloscope vertical input to the junction of A12Q7base and A12R25 slider.

d. Set Signal Generator frequency to 80 MHz and adjust output amplitude to obtaln 100 mV AMPLITUDE
meter reading for Channel A,

e. Set B405A FREQ RANGE to 80-120 MHz, other settings are optional.

[. Oscilloscope display should be sawtooth waveform. Adjust Search Speed control AI2R25 so average
voltage of sawtooth is zero.

5-21
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g. Reingsert Search assembly Al2 without the extender.
h. Readjust the frequency of the 20 kHz internal reference oscillator as follows:
(1) Connect Frequency Counter to 20 kHz IF output A.

{2) Adjust Frequency control A11R24 to obtain Frequency Counter reading of 20 kHz. I control
action prevents precise adjustment, 20 kHz +£10 Hz is acceptable.

6. RF SECTION ADJUSY .
6A. CHANNEL A AND B LOW FREQUENCY RF GAIN

a. Conngct test equipment as shown in Figure 27 using the 10 - 450 MHz Signal Generator.

16 - 450 MHz 450~ (D0 MKz
SIGNAL GENERATOR SIGNAL BENERATOR
84054
A ag
QUL QuT & B
¥
1
1
__________ w
RF POWER
METER

5. Power splitter
I, 500 Load 8. Low pass filter
2. Probe tge 10, Thermistor mount

Figure 2J. Setup for RF Gain and Delay Line Adjusiments

b. Set 8405A controls as follows:

AMPLITUDE CHANNEL . . . . 0 . 4 v v v i v e s o v s o v o v v as A
FREQ RANGE - MHzZ . . . . v v v v v v e e e v v e e s 0 s e s 100 MHz
AMPLITUDE RANGE . . . . v v v v s e o s i e o s e v v a0 e s 300 mV

Other control settings optional.

¢. Set Signal Generator frequency o 100 MHz and adjust output level to obiain 0.0 dBm reading on
RF Power Meter. Remove Thermistor Mount and replace with Channel B Probe Tee.

NOTE

Before removing Thermistor Mount from setup, note Channel A
AMPLITUDE meter reading. After replacing Thermistor Mount
with Channel B Probe Tee, readjust Signal Generator output leével
for previously noted Channel A AMPLITUDE meter reading.

5-22
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d. Adjust Gain Control A4R5 to make 8405A AMPLITUDE meter read 0 dBm.
e, Set AMPLITUDE CHANNEL selector to A.
{. Interchange Probes A and B.

g. Adjust Gain Control A3R5 to make 8405A AMPLITUDE meter read 0 dBm.
NOTE

If 8405A Meter will not adjust up to 0 dBm, adjust A11R24 for peak meter reading and repeat
step ¢. I A11R24 is adjustied, repeat Channel B R¥F Gain adjust. For 8405A instruments
serial numbered 942-02860 and below, it may be necessary to change A3R5 and A4R5 to a
500-ohm potentiometer, HP Part Number 2100-1747 to obtain a greater adjustment range.
Also, as part of the change, remove resistors A3R27 and A4R27 and replace each of them
with a shorting wire,

b

h. With signal source set to minimum, connect test equipment as shown in Figure 2K,

84054

|- 1) Wiz
SIGNAL  GENERATCR

RF QUTPUT

. 50N Load
. Probe tee

. Power Splitter
. Voltmeter, Probe tee

RF
MILLIVOLTHETER

R PN =

Figure 2K, Setup for RF Gain Adjustment

I, Set signal source for 1 MHz unmodulated signal and adjust output level for 0 dBm as indicated by
calibrated RF voltmeter.

j. Set 8405A FREQ RANGE so that APC UNLOCKED light goes out and range setting includes
measurement frequency. Note Channel A amplitude meter reading.

k. Remove 411A Probe Tee and replace with Channel B Probe Tee, necessary, adjust signal gen~
erator output for Channel A meter reading noted in step j.

m, Change 8405A AMPLITUDE CHANNEL to B and RANGE to 0 dB,

n. Chamnel B AMPLITUDE meter will, at 1 MHz, read low, Using gain control A4RSB, adjust to about
~0.2 dBm.

0. Interchange probes A and B. Channel A AMPLITUDE meter will, at 1 MHz read low. Using gain
control A3R5, adjust to about -0.2 dBm,

p. Recheck Channel A and B amplitude meter readings at 100 MHz as described in steps a through g.

¢. Channels A and B amplitude meters should now read above 0 dBm, but not more than +0.2 dBm, If
necessary to readjust gain controls A4R5 and A3R5 at 100 MHz, it will be necessary to recheck the

amplitude meter readings at 1 MHz,
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Section V

Model 8405A

Test 5-3. Adjustment Procedure (Cont'd)

6B. VOLTAGE ACCURACY (HIGH FREQUENCY).

. Using 1000 MHz Signal Generator, connect test equipment as shown in Figure 2J.

. Set 8405A controls as follows:

. Set Signal Generator frequency to 1000 MHz and adjust outpul level to obtain 0.0 dBm reading on

. Set AMPLITUDE CHANNEL {o B. Channel B AMPLITUDE meter should read high, Note and

. Set B405A AMPLITUDE RANGE to +10 dB and swiich RF Power Meter fo +10 dB range,

AMPLITUDE CHANNEL . . . . . . o v v v v v v o v oo o v s e A
FREQUENCY RANGE . . . .. . ..« e s e e e 1000 MHz
AMPLITUDE RANGE . . ... .o v v oo e e . 300 mV

RF Power Meter. Note Channel A AMPLITUDE meier reading.

Remove Thermistor Mount and replace with Channel B Probe and Probe Tee. If necessary, readjust
Sigpal Generator output level for Channel A AMPLITUDE meter reading noted in step c.

record reading.

Remove Channel B Probe and replace with Channel A Probe. Channel A AMPLITUDE meter should
read high. Record reading.

Place Channel A Probe back in other Probe Tee and set up equipment as shown in Figure 2J.

Adjust Signal Generator cutput level to obtain +10 dBm reading.

Note Channel A AMPLITUDE meter reading.

Remove Thermistor Mount and replace with Channel B Probe and Probe Tee, If necessary, readjust
Signal Generator output level for Channel A AMPLITUDE meter reading noted in step i.

. Set AMPLITUDE CHANNEL to B. Note and record AMPLITUDE meter reéding.

Remove Channel B Probe and replace with Channel A Probe, Set AMPLITUDE CHANNEL to A
and note and record AMPLITUDE meter reading.

Depending upon your individual 84054, the greatestamplitude measurement error may be at 0dBm
or at +i0 dBm. Having measured the amplitude error for each channel {steps ¢ and mfor
Channel B; steps f and n for Channel A), set appropriatie adjustment so that amplitude erroris
within specification for each channel: Just within specification at either the 0 or +10 dBm point.
Charnel Adjust 0 dBm Specification +10 dBm Spécification

B A4R20 188 to 258 mV .537to . BTTV

A ASRZ0O 188 to 259 mV 53710 .87TTV

Minimize sampling signal at probe tip as follows:

(1) Remove 8405A Probes from test setup, this procedure requires only an Oscilloscope,
(2) Connect 8405A Channel A Probe to Oscilloscope verticalinput witha probe-to-BNCadapter.

{3} Adjust Symmetry Control A3RI15 to minimize sampling signal. Peak-to-peak signal level
should not exceed & mV.

(4) Repeat steps 2 and 3 for Channel B Probe adjusting Symmetry Control A4R15.
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Model 8405A Section V
Taple 5-3. Adjustment Procedure {(Cont'd)

8C. DELAY LINE

a, Connect test equipment as shown in Figure 2J using the 10 - 100 MHz Signal Generator,
Connect Channel B probe in place of Thermistor Mousnt,

b, Set 8405A controls as follows:

AMPLITUDE CHANNEL . .. ... ... ... e e e e e A
FREQUENCY RANGE - MHz , . .. .....,. G e e e e e e e e e e e 10 MHz
AMPLITUDE RANGE . . . . . . . . it i e e e s e e e it e e ~-10 dB

¢. Set Signal Generator frequency to 10 MHz and adjust output level for-10 dBm 8405A AMPLITUDE
meter reading,

d. Adjust PHASE ZEROQ for 0 PHASE meter reading,
e. Replace the 10 - 100 MHz Signal Generator with the 1000 MHz Generator,
f. Set 8400A FREQ RANGE - Mz to 1000 MHz (fully cow).

g. Set Signal Generator freguency to 1000 MHz, and adjust output level for -10 dBm AMPLITUDE
meter reading.

h. Slowly reduce Signal Generator frequency ihrough 50 MHz noting maximum and minimum PHASE
meter readings. Reminder: the PHASE and AMPLITUDE meter pointers will flicker momentarily
several times as the inpui frequency is changed. The flicker is caused by the automatic tuning and

is normal.

1. Set Signal Generatlor fo the frequency in the 950-1000 MHz range which gives a PHASE meter read-
ing haif way between the maximum and minimum noted in step h,

j. Set Delay Adjust to obtain ¢ PHASE meter reading {refer to page 5-18 for Delay Adjust location).
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Model 84054

Table 5-4. Front Panel Troubleshooting

Section V

GENERAL: Using this procedure, trouble can be isolated to a general circuit section. To isclate
trouble within a specific circuit section, refer to schematic diagrams or other trouble-
shooting charts.

PROCEDURE: a.

1~ 10 MHz
SICNAL GENERATOR

©oo

O
%1‘3}

#4054

0 =1

A

c00 00

t.

50-0hm Locd
2. Probe Tee
5. Power Splitter

Using setup shown above, sef Signal Source for 1 MHz, 20 mV RMS output.

b. Set 8405A controls as follows: FREQ RANGE full clockwise {1-4 MHz), 10 mV
(~20 dBm), £60°, and OFFSET to 0°.

¢. In the indications Tabic below, an X" indicates failure and an "ok' indicates
normal operation.

d. Starting in the upper left-hand corner, if the indication in the instrument agrees
with that in the manual, read horizontally. If the indications do not agree, drop
down one line. Repeat [or each square.

Channel A | Channel B | Phasemeter | APC UNLOCKED | APC UNLOCKED Circuit Section Troubie
(Table 5-7) Phasemeter ckis:
ok ok X ok ok ABQ4-86, AB, AT, AB,
Al8Q4-6
ok X X ok ok {Table 5-9) Channel B Ckis
X ok X ok ok ABQ1-3
X X ok ok ok A9, A22
Channel A or APC ckts
X X X ok X (Table 5-8) or +20V Power
Supply (Table 5-5)
-20V Power Supply (Table
X X X X ok 5-6), or All, A12 {Table
5-8} or Primary Power ckt.
NOTES: 1. Channels A and B should read 10 mV 5% depending upon Sigral Source output level

accuracy. Two channels should read within +2% of each other.

Phase meter, using ZERQ control, should be adjustable ai least £15° about 0°.
3. APC unlocked light should be out with FREQ RANGE switch fully clockwise (1-4 MHz).

4. APC unlocked light should be 1it with FREQ RANGE switch fully counterclockwise
{500-1000 MHz),
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Section V ' Model 8405A

Table 5-5, +20 Volt Supply Troubleshooting

Symptom Procedure Indication Conclusion
High Oatput 1. Disconnect base of Q1 Output drops Q1 ok
Vokage Output same Q1 shorted

2. Reconnect base of Q1. Approximately 3.5V A16CR3 ok

Measure voltage across A16CR3 More than approximately 3.5V | A16CR3 open

3. Short emitter to base AI8Q1 Qutput drops A16Q1 ok
Cutput same A18Q1 shorted
4., Measure voltage acroess 1 Approximately 4.5V A16CRT ok
Al1B6CRT

More than approximately 6.5V | A16CRT open

5. Adjust A16R11 so base of Quiput remains high A18Q3 open

A16Q3 goes more negative GCutput lowers but still high A16Q3 gain toc low

Low Quiput 1. Measgure voltage across A18CR3Y | Approximately 3.5V A16CR3 ¢k
Voltage Less than approximately 3.5V | A16CR3 shorted
2. Short emitter {o collector A16Q1 | Ouiput rises Ql ok
Cuiput same Q1 open
3. Measure voltage across A16CR7 | Approximately 6.5V A18CRY ok

Less than approximately 6.5V | AI6CRT shorted

4. Measure voitage at collector Approximately 6.5V (same A16Q3 shorted
of A16Q3 as A16CRT)

5. Measure voliage at collector Same as voltage al emiiter A16Q2 shorted
of A16Q2 Lower than A16Q2 A16Q2 ok

emitter voliage
High Ripple 1. Measure ripple at base of Noe ripple Al16C2 shorted

A16Q3 A16CR7 shorted

2. Measure ripple at base of No ripple A16Q3 open
A16Q1

3. Measure ripple at base of Q1 No ripple Al6Q1 open
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Table 5~6, =20 Volt Supply Troubleshooting

Section V

Symptom Procedure Indication Conclusion
High Qutput . Pisconnect base of Q@2 Qutput drops Q2 ok
Voltage ]
Guiput same Q2 shorted
. Reconnect base of Q2 Approximately 3.5V AIBCR1O ok
Measure voltage across More than approximately AIBCR10 open
A18CR10
3.5V
Short emitter to base A16Q4 Output draops A168Q4 ok
Output same A16Q4 shorted
. Measure voltage across Approximately 6.1V A16CR14 ok
A16CR14 More than approximately A16CR14 open
6.1V
. Adjust A16R23 s0 base of QOutput remains high A16Q6 open
A18Q6 goes more negative Output lower but stiil high A16Q6 gain too low
Low Output . Measure voltage across Approximately 3.5V A16CRI10 ok
Voitage A16CRI0

Liess than approximately
3.5V

A16CR10 shorted

" A16CRI4

. Short emitter to collecior Output rises Q2 ok
A16Q4
Output same Q2 open
Measure voltage across Approximately 6.1V A16CR14 ok

Liess than approximately
6.1V

A16CR14 shorted

Measure voltage at

collector of A16Q6

Approximately 6.1V {same
as A16CR14)

A16Q6 shorted

. Measure voltage at collector

of A18Q5.

Same as voltage at emitter

A16Q5 shorted

Lower than A16Q2
emitter voltage

A16Q5 ok

High Ripple

. Measure ripple at base of No ripple A18C5 shorted
A16Q6 A16CR14 shorted

. Measure ripple at base of No ripple A16Q86 open
A16Q4

. Measure ripple at base of Q2 No ripple A16Q4 open
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Section V

Table 5-7. Phase Meter Circuit Troubleshooting

Model 8405A

Symptom
{See Note 1}

Procedure
(See Noie 2)

Indication

Conclusion

+180° regard~

at ABQ9.

wave present

Meter Pegs . Check trigger pulses at bases of | Pulses are arriving Phase Inverter,
+and - 180° ABQY and A8QI0 simultaneously ABQ2-4 is defective
As ZERO

control is Pulses are not arriving OFFSET switch,
adjusted simultaneously A21, is defective
Meter Pegs . Check waveform at collector Symmetrical square Bwitch A8QI1-12 or

Current Source

less of ZERO
control setting
NOTE: +20
volts DC supply
may be missing

less of ZERO ABQ13-15 is
control. Setting defective
NOTE: -20 Volt
DC supply may 2. Check for trigger pulses at Trigger pulses Multivibrator,
be missing bagse of ABQILO0 present ABQY-10 is
defective
. Check for sguare wave at Square wave at XA8 Driver, ASQT is
XA8 {Pin 1}. {Pin 1) and pulses at defective
collector of A8QL
Square wave at X A8 Amplifier, A8QI1,
(Pin 1) but no pulses at or Switch A8Q2-3
collector of ABQI is defective
. Check for square wave at No square wave Limiter, ABQM,
XAT (Pin 1) ABQ5, or ABQS6 is
defective
XAT (Pin 1) square wave and] Limiter ATQ5-86 is
sine wave at ATQZ collector| defective
Square waves at XAT7 Phase shifter
(Pin 1) and A7Q1 ATQ2-4 is
collector but no sine defective
wave at ATQZ collector
Square wave at XAT ATQ1 is defective
(Pin 1) but not ATQ1
collector
Meter Pegs . Check waveform Symmetrical square Switch ABQ11-12,
-180° regard- at ABQS collector wave present or Current Source

A8Q16-19, or
OFFSET switch is
defective

. Check for trigger pulses

at ABQY base

Trigger pulses present

Multivibrator ABQ9-
10 is defective

. Check for square wave at

XA8 (Pin 15}

Square wave at XA8 (Pin 18)
and pulses at ASQ4
collector

A8Q8 is defective

Square wave but no pulses
at A8QH collector

ABQA or ABQS5-6 is
defective

5-30




Model 8405A

Table 5-7. Phase Meter Circuit Troubleshooting (Cont'd)

Section V

Symptom
{8ee Note 1)

Procedure
(See Note 2)

Indication

Conclusion

4. Check for square wave at

XA6 (Pin 1)

No square wave

Al8Q4, Al1BQS5, or
Al18Q6 is defective

XA6 {(Pin 1) Square wave
and sine wave at A6Q4
collector

Limiter ABQ5-6 is
defective

Square wave at XA8 {Pin 1)
and A6QL collector but no
sine wave at ABQ4 collector

Phage Inverter
ABQ2-4 is defective

Square wave at XA6 (Pin 1)
but not ABQ1 coliector

ABQ1 is defective

Meter needle,

. Check waveform at ABQJ

Symmetrical Square wave

Phase meter section

using ZERO collector out of adjustment:
control, is Refer to adjustment
adjustable procedure, Section
but not V.
symmetrically
about 0° Square wave not Phase Inverter
Symmetrica—]- A6Q2"4 or Phase
Shifter ATQ2-4
is defective
No meter . Remove 8405A power cord No meter deflection Defective meter
movement, and connect ohmmeter
meter across phase meter Meter deiflection One or both wires
reads 0° terminals connecting meter

to circuitry must
be broken.

Phase meter
trouble exists

. Set OFFSET switch to

any setting between -80° and

0 volts at A6 {Pin 8)

Phase inverter
ABQ3 -4 is defective

20 kHz repetition rates.

only for ~180° or +100° and +180°

OFFSET and measure DC voliage at +20 volis at A6 (Pin 8) The section of
gettings A6 (Pin 8) OFFSET switch
from -90° to AZ181A/B which
~180° and operates ABQ2-3
+100° to is defective
+180° (See

Note 3)

NOTES:

. Test setup and 8405A control settings are same as for front
panel troubleshooting Table 5-4.

. All sine waves and square waves are 20 kHz; pulses have

. The Phase Meter Offset control is intended for use ONLY when a definite phase
angle exists between the two input probes.
good 8405A appear bad. For example, with an input phase angle of 0°, setting
the Offset control between +100 and +180 or between -80 and -180 will cause

the Phase Meter to "peg'', this is entirely normal.

Misuse of the Offset control makes a
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Section V Model 8405A
Table 5-8. Channel A and APC Troubleshooting
Symptom Procedure Indication Conclusgion
{(Note 1)
APC lamp 1. Check for -20 volts DC at No -20 Volts DC Rear panel -20V
does not XA12 (Pin 11} fuse or -20 Volt
light with Power Supply is
FREQ RANGE defective(Table 5-8)

switch set to
500-1000 MHz

2. Check for 20 MHgz
ogcillator signal at XA12
{Pin 10)

No 20 MHz Signal

Reference
Oscillator
AllQ4-5 is
defective

3. Check for ~15 volts
DC at XA12 {Pin 7)

No -15 volts DC

Lamp driver
A12Q86
is defective

~15 volts DC ok

APC unlocked
lamp is defective

APC lamp
remains lit
with switch
get to 1.4
MHz

1. Check for +20 volis
DC at XA12 (Pin 12)

No +20 volts DC

Rear panel +20V
fuse or +20V

Power Supply is
defective (Table 5-5)

2. Change Signal Source Fre-
quency and 8400A FREQ
RANGE switch to aboui
8-10 MHz,

APC Lamyp goes out
and meters indicate
readings

Ald Assy is
defective (Probably
bad capacitor or
changed value
resistor), or
FREQ RANGE
switch A2481 is
defective.

3. Remove Probe A circuit board
Assy from probe cable socket
and replace with Probe B
circuit board Assy.

APC lamp goes out and
meters indicate readings.

Probe A circuit
beoard assembly
is defective.

4. Remove Probe board from
cable assembly. Turn 8405A
off and check cable for
open-circuits,

5. Replace Probe A bhoard
assembly in cable assembly.
Check for search ramp at
XAl2 - Pin 1,

Ramp signal as shown
opposite page 7-15.

Al4 Assembly,
AlS Assembly,
AZ481 FREQ
RANGE switch

or A9 Decoupling
Diode is defective.

NOTE:

1. Test setup and 8405A control settings are same as {or Table 5-4.

2. If a probe board is replaced, the Adjustment Procedure Table 5-3
must be done. Remove board only affer some indication that the
probe is faulty. To remove board remove setgscrew marked "Do
not remove this screw” in Fig. 7-5. To replace board be sure key

on plug is aligned with key on socket,
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Table 5-9. Channel B Circuit Troubleshooting

Section V

tip (compare with CHANNEL A
probe tip). These two pictures
should lock the same,

Sympton Procedure Indication Conclusion
{See Note 1)
CHANNEL B 1. Isolate trouble within IF amplifier IF Amplifier
IF QUTPUT A18Q1-3by CHANNEL BIF TUNING Al18Q1-3 is
waveform is AND GAIN Adjustment procedure defective.
a 20 kHz {Table 5-3 part 3B}.
sine wave of
about
10 mV rms
(28 mV pk-pk}
CHANNEL B 1. Check for pulse output at XA4-Pin No Pulses Resigtor A15R2,
IF QUTPUT 4 (Compare with pulses at XA3- or Al7 Delay
is much Pin 4}. These two pictures line, A19 or A20
less than shoulid look the same, Decoupling Diode
10 mV or Assy 1s defective
there is
no output 2. Check for pulse output at probe PBulses ok Probe B amplifier

A2A1Q1 or A4
Assy Amplifier
A4Q1 is defective

Pulses much
larger than those
at CHANNEL A
probe tip,

Probe B diodes,
or Amplifier A4Q2
defective

Pulses very
small {or no pulses
at all)

Probe B Circuit
Assy, probe cable,
or A4T1 defective,
_Or_
Ad Assy out of
adjustment. Refer
to PULSE
generator and
sampler adjust
Table 5-3

3. Remove Probe B circuit board
Assy from its socket. Replace
Probe A circuit board Assy in
Channel A cable with Probe B
circuit board Assy. Repeat
step 2 above to determine if
Probe B circuit board is
defective

Pulses ok

Probe B circuit
board Assy ok

Pulses too large,
{oo small, or no
pulses at ali

Probe B circuit
board Assy
defective

NOTE:

1. TEST Setup and B405A control settings are same

as for Table 5-4,
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Model 8405A

&-1. INTRODUCTION.

6-2. This section contains information for ordering

replacement parts.

Section VI

SECTION Vi
REPLACEABLE PARTS

Table 6-1 lists parts in alpha-

numerical order of their reference designations and
indicatesthe description and HP stock number of each
part, together with any applicable notes.
lists parts in alpha-numerical order of their HP stock
number and provides the following information on
each part:

Table 6-2

a. Description of the part {see list of abbreviations

below).

b. Typical manufacturer of the part in a five-digit
code; see list of manufacturers in Table 6-3.

¢. Mamufacturer's part number.

d. Total quantity used inthe instrument (TQcolumn).

[es)
oo

BT
CP

DL
Ds

¥oUouH KR

AFC
AMPL

L S

BFO
BE CU
BH

HRS
WG

cow
CER
MO
COE¥
COM
COMP
COMPIL,
CONN
CP
CRT
cw

DEPC
DR

ELECT
ENCAP
EXT

¥

FH

FIL
FXD

G

GE

GL
GRD

oy
3
IR I N T R

ELT I VA TN S N

b

Fl

{313

i 6o

]

g4 4

HHE B A

0119413

assembly

motor

battery

eapaciter

coupler

diode

delay line

device signaling (lamp)
misc electronic part

amperes
automatic frequency contrel
amplifier

beat {frequency oscillator
beryliium copper

binder head

bandpass

brass

backward wave oscillator

counter-clockwise
ceramic

cabinet mount only
ccefficient
commeon
composition
compleie
connector
cadmium plate
cathode-ray tube
clockwise

deposited earbon
drive

electrolytic
encapsulated
external

farads

flat head
fillister head
fixed

giga (109)
germaninm

glass
ground{ed}

MK

HDW
BEX
HG
HR
HZ
IF
IMPG
INCD
INCE
NS
INT

K

LH

LiN

LE WASH
10G

LPF

M

MEG

MET FLM
MET OX
MFR

MHZ
MINAT
MOM

MTG

MY

N
N/C
NE

N1 PL

[ I TR T A VA (I

[ I [ 1]

L} {2 T | S| TS EOB

AR

it ¥ A

[ T I T T T T I 1

il

B

6-3. Miscellaneous parts are listed at the end of
Table 6-1.

&- 4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard sales and serv-
ice office {see lists at rear of this manual). Identify
parts by Hewlett-Packard stock number.

6-6. To obtain a part not listed, include:
a. Instrument model number

b. Insirument serial number

¢. Description of part

d. Function and location of part.

REFERENCE DESIGNATORS

fuse MP = mechanical part v = vyacwum, tube, neon
filter P = plug . bhulb, photocell, etc.
integraled circuit Q = transistor VR =  voliage regulator
jack R = resistor w = cable
relay RY = thermistor X = socket
inductor 3 = switch Y =  crystal
ioud speaker T = transformer Z = tiuned cavity,
meter B = t{erminal board network
microphone TP = test point

ABBREVIATIONS
hearies N/OQ = normally open RMO =  rack mount only
hardware NPO = negative positive zero RMS = root-mean square
hexagonal {zero temperature RWV =  reyerse working
mercury coefficient} voltage
hour(s) NPN = negat%v&pasitive— 8B = glow-blow
nertz negative _

NRFR = not recommended for  DoR = screw
intermediate freq “ field replacement - SE = gelenium
impregnated Nem = ot separatel SECT = section(s)
incandescent " P bie Y SEMICON = semiconductor
inciude(s} replacea 81 = gilicon
%nsuiation{ed) GRBD = order by description BIL - Sl%"er
internal - SL = glide

CH = oval head Py = sprin

. X = oxide bring
kile = 1600 SPL = gpecial

P = peak S8 =  stainless steel
}fiiéﬁgper pC - pJ_c'intecl cireuit 12 ggL = z?;::l e
iock washer PF = picofarads = 10

N farads TA = tantalum

1oga_rithm1‘c taper PH BRZ = phosphor bronze TH = time delay
low pass filter PHL. = Phillips TGL = toggle

- -3 PV = peak inverse voltage THE = thread
il = 10 PNP = positive-negative- I = titanium
meg = 10 positive TOL = tolerance
metal ?‘1?“ . P/O = part of TRIM = irimmer
metallic oxide POLY = polystyrene WY = traveling wave tube
mamifacturer PORC = porcelain )
mega hertz porce U = . migya = 1078
miniature Pos = position(s) .

tar POT = potentiometer VAR =  vyariable
’;}‘g";;;‘ng ¥ pr = peak-to-peak VDCW =  de working volts
PT = point . .
Yylart . W,/ B with
¥ PWV = peak working voltage w = waits

nano {1079} RECT = rectifier wiv =  working inverse
normally closed RF = radio frequency voitage
neon RH = round head or wWwW = wirewound
nickel plate right hand w0 = without
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Section VI

Table 6-1. Reference Designation Index

Model 8405A

Reference

Designation @& Part No. Description # Note
ALMPL 5020-0457 PROBE TIP
GOl &7~42108 RLNG:IDENT BLUE
ALBEZ 084056055 HOUWS ING ASSY3PROBE
Alkl 084056047 CABLE ASSY:SPECIAL COAX
INCL PRUBE &GPANEL BOGT & 8D ASSY SOCKET
ALAL 084Q5—6454 BOARD ASSY:IPROBE
NOT RECOMMENDED FOR FLELD REPLACEMENT
AZMPL C84a05-2032 RING2IDENT RHITE
A2MF X 84056055 HOUSING ASSY:IPROBE
A2HI 084256041 CABLE ASSY:ISPECLAL COAX
INCL PROBE LPANFEL BOBT & BD ASSY SOCKEY
AZAY 084056054 BOARD ASSY iRROBE
NOT RECOMMENDED FOR FIELD REPLACEMENT
AZATHMPL 5020-8457 PROBE TiIP
A3 C8405~-6002 BOARD ASSY:SAMPLER
A3C3 0189-0100¢ LeFXD BLECT 4.7 UF 10% 35V00W
AL Z 0140—-0194 CIFXD MICA 110 PF 5%
A3L3 0180-0374 CiFXD ELECT 10 UF 10 20VBLW
4304 0180-0374 CFXD ELECT 10 UF 103 20MDCW
A3CS Q0180-0374 LIaFXD ELECT 10 UF 10& 20VDLW
A3LE 01800100 CLFXD ELECY 4.7 UF 10% 35MOLW
a3Cy G160-2055 C3FXD CER 0.01 UF +80-20% 100VBLW
A3LE 0160-0174 LiFXD CER Q.47 UF #80-20% 25VDLN
A3LS 0160-0174 L:EXD LER 0OL47 UF #B0-20% 25vDCU
AICIC 01606~2139 L2FX0 CER 220 PF +80-20% 1000VOLK
A3C11 0160~-2139 C2FXD CER 220 PF +80-28% 1000VDLW
A3CLE Gléeg-2139 CiFXD CER 220 PF +80~20% 1000VRLH
A3C13 $0160-2139 C3FXD CER 220 PF +80~202% 1000VDLW
A3GL 18540071 TRANSISTOR:SILICON NPN
A3Q2 1854-0C71 TRANSISTOR:SILICON NPN
A3R1 0IsSI-C218 Rs FXD MET FLM 3.16K OHM 13 1l/8W
A3RZ 0757-G279 R:EXD MET FLM 3.16K OHM 1% 1/8W
A3R3 G1571-0424 ReBXD MET FLM L.10K LUHM 1% 1/84W
ABR% Q698—~3155 RIEXD MET FLM 4.64K OHM 12 1/8%
L3RS 2100-1757 R: VAR WW 500 OHM 5% 1W
A3RE 0&658-3157 RIFXD HET FLM 19.0K GHM 13 L/84
A3RT 06S8-31517 RIFXD MET FLM 19.6K OHM 12 1/84
A3RB (698~34348 R:FXD MEY FLH 547 OHM 1% 1/BMW
AZRY R157=-0219 R:FXD MET FLM 3.16K QHM 1% 1/84
AZRIO 0757-0438 B3 FXD MET FLM 5-11IK QOHM 1% 1/8M
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Model 8405A Section V1
Table 6-1. Reference Designation Index {Cont'd)
D}ies{';ge;g?i%{ix ¢ Part No. Description # Note
A3R11 0757-10178 RIFXD HMET FLM Ll 47K OHM 1% 1/2W
A3R1 2 QI571-C4é1l RIFXD MET FLM 100 OHM 1% L/BK
A3R13 06983407 REFXD MET FLM 1.96K OHM 1% 1/2u
A3R14 0715704440 KaEXD MET FLM 7.50K QHM 1% 1/8%
A3RLS 2100~ 1761 RIVAR Wh LOK OHM 58 1w
A3R1s 06458~31340 R2FXD MET FAM 2.37TK QHM 12 1/8%
A3R17 0698~3157 RLEXD MET FLM 19.6K DHM 1% 1/84
A3R18 06%8~3157 RIFXD MET FhM 19.6K OHM 13 1/8H
AIRLS 06%8—~3157 RSFXD MET FLM 19.8K QHM 1% 1784
ABRZC 21000942 RIVAR FLM 50K OHM 208 3/74W
A3RZ 1 0757-0254 RIEXD MET FLM 17.8 OMM 1% 1/8K
A3RZ2 CaSB8—3437 RaFXO MET FLM 133 UHM 1% 1/8K
A3RZ3 0698-3437 RIEXD MET FLM 133 OHM 12 1/84
A3R24 069B~3437 R:FXD MFT FL# 133 0OHM 1% 1/8M
AARZE D656~3437 RaFXD MET FLM 133 UMM 1% 1/78W
A3RZ 6 QIST~02%% R:FXD MET FL® 17.8 OHM 13 L/78W
AIRZT DELETED (REPLACED WITH A SHORT)
A3TI Q8&05~8001 TRANSFORMER s BALUN
B4 084056082 BUARD ASSY:SAMPLER
A4 1 0186-G100 CIFXD ELECT 4.7 UF 102 35VNLK
A4C2 01600194 C:FXD MICA 110 PF 5%
A4l3 0180-(374 C3FXD ELECTY 10 UF 102 20MDGCH
h4Ch (0180~0374 CiFXD ELECT 10 UF 10Z 20¥DLW
A4CS 01846~C374 C:FXD ELECY 10 UF 10%F 20VDLw
a4Ce 0180-0100 CIEXD ELECT 4.7 UF 102 35VDCH
8407 0160-2055 C3EXD GCER 0.01 UF +B0—-20% 100VDLHW
A4CE 0166—-0174 C3FXD CER 0.47 UF #80-20% 2SVDCH
ALLS gi16C0-G1i4 CIFXD CER 047 UF +80~-208 25VDLE
AGCLE gled-2139 CiFXD CER 220 PF +80~20% 1000VDLW
AsC11 0160-213% CsFXD CER 220 PF +80-20% 10060VDLHW
A&C12 016C~-213% C:FXD CER 220 PF +80-202% 1000VDCW
A4C13 0160-213% C3FXD CER 220 PF +80-20% 1000VBCH
A4C1 1854~00C71 TRANSISTOR:SILLCON NPN
A4Q2 i854-0071 TRANSISTOR:SILICON NPA
A4RE 0151-6279 RIFXD MET FLM 3.16K OHM 1% 1/8W
AbRZ a151~-027% RafXD MET FLM 3.16K OMM 1% 1/84W
A4R3 07570424 RAFXD MET ELH 1,106 OHM 1% 1/84
B4R 4 06%9E-3155 H2FXD MET FLB 4.64K OHM 12 1/84
A4RS 2100~17387 KZVAR WW 500 OHM 5% 1W
A4RE 0658-3157 RsFXD MET FLM 19.6K OHM 1% 1/8K
A4R7 069B8~3187 RIFXD HMET FLE 19.6K OHM 1% 1/8W
A4RS 06%8~3438 R:FX0 MET FLK 147 OHM 13 1/84
A4RS 075102176 R3FXD MET FLE 3.16K OHM 1% 1/8W
AHRI0 Q1570438 R2FEXD MET FLM S5.11K OHM 1% 1/8H

# See introduction te this section for ordering informaticn
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Section VI

Model 8405A

Table 6-1. Reference Designation Index (Cont'd)
Reference Part No Description # N
Designation & . escription ote
a4211 d757-~1G78 R3EXD MET FLM 1.47K GHM 1% 1/24W
A4R12 $I57-0401 RIFXD MET FLE 100 OHM 1Z 1/8W
A4R13 0658~3407 RIFXD MET Fi¥ Ll.%6K OHM 13 1L/2W
A4R14 075 ~0440 RIFXD MET FLM T.50K OHM 1% 1484
A4R1S 2100~1761 K: VAR WW 10K OHM 53 1w
A4R1G G6S8-3150 RIFXD MET FLM 2.37TK OHM 12 1484
A4RLT 06983151 RIFXB MET FLM 19.6K OHM 1% 1/8%W
A4HLE 0698~-3157 RiFXD MET FLE 19,68 UHM 1% 1/8%
A4R 1S 069E8-3157 R:EXD FLM 19,6K OHM 1% L1/BW
ARRZC 2100-0942 RIVAR FLM BGK OHM 203 3/4W
AGRZ] G757-02%4 R3#XD MET FLH 17.8 OHM LZ 1/BW
A4RZ2 0698-3437 RIFXD MET FAM 133 OnM 1% 1784
ALGR23 06583437 K2 FXD MET FLM 133 0OHM 13 1/84
A4RZ4 0698—~34317 RIFXD MET FLM 133 OHM 11X L/8W
A4RZS 0698-3437 R:FXAD MET FLHM 133 OHN 13 1/8H
A4RZE Q7570294 RiFXD MET FLM k7.8 OHM 1Z 1/8W
a4RZ7 DELETED (REPLACED WITH A SHORTD
A4T1 08405-86401 TRANSFORMER:BALUN
As {8405-6003 BUARD ASSY:ISOLATION AMP,.
A5C1 0186-0104 CIFXD ELECT 4.7 UF 10X 35VDCH
ABL2 150-0121 LaFXD CER 0.1 UF +80-20%8 50VDLH
ASC3 0186~0137 C3EXD ELECT 100 UF 208 10VDCW
ASC4 ie4-2126 C2FXD MICA 0.01UF 1%
ABCE G180-0160 CiFXD ELECT 4.7 UF 102 35VOCH
ASCa G180~-C kG0 LFXD ELELT 4.7 UF 102 35VDCH
ABLT 0186-2071 CIFXD ELECT 0.022 UF 10% 35VDCW
ASCSE C18L~01G0 C2FX0 ELECT 4.7 WF 10% 35V0(H
ARLS C18C-01460 CaFXD ELECT 4,7 UF 103 35V0CH
ASC1G ¢isg-0L160 LeFXD ELECT 4.7 UF L0022 3A5VOLCH
45C11 Qr8Ee~01G40 CLFXD ELECT 47 UF 103 35MDCH
ASL12 Gisd—-0104Q CIFXD ELEGT 4.7 UF 10Z% 35YDLW
ASCI3 g1s0-01a0 C2EXD ELECT 4.7 UF 103 35v¥Dlw
ASC L4 01B0~016G0 C2EXD ELECT 4.7 UF 103 35¥0CW
A5C15% 0186—0100 C2FXD ELECTY 4.7 UF 10% 35MDCE
ASCLE QlEH—2143 Li:EXD CER 2000 PF #80-203 10C0VDGH
&5017 gi60—2261 Ca-FXB CGER 15 PE 5% 5COVDLW
ASCR1 084C5—-8004 GLODES:SILICEN MATCHED PAIR
ASCR2Z PART OF ASCRI
ASL1 9i0C-171% COTL VAR
ASLZ Gl4l~0114 COIL:FXD RF 30 UH
ASMP ] 50202045 CARPR EXTRACTLR

64
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Model 84054 Section VI
Table 6-1. Reference Designation Index {Cont'd)

Reference -
Designation @ Part No. Description # Note
A50Q1 1854~-C071 TRANSISTORISILICON NPN
ASQG2 1L854—-0C T TRANSISTOR:SILECON NPN
ASCGE 1854~0071} TRANSISTORZSILICON NP
ASC4 1854-047F1 FRANSISTOR:2SILIGON NPW
A505% 1854-0071 TRANSISTOR:SILECON NPN
AS06 18540071 TRANSISTOR:SILECON NPN
A5R1 81510459 R:FXD MET FLM 96.2K OHM 1% 1/B8H
ASRZ G6%8-3157 REFXD MET FLM 19.6K OHM 1% 1/84W
ASR3 CH98-3157 RiFXD MET FLM 19.6K OHM 1% 1/38uW
ABR4 QISF~L442 R:FXD MET FEM 10.0K QGHM 12 1/8W
AGRS G698~3164 RIFXD MET FLM 31.6K OHM 12 1/8%
ASRE GI5I-02840 RiFXD MEY FLM 1K OHM 1% 1/8MW
AGR7T DIBT-0444 R2FXD MET FLiM 12.1K OkM 13 1788
ABRR 0&e5E-Q0R3 RaFXD MET FLM 1.96K OHM 1% 1/8%
ASRS N3T ASSIGNER
ABRIQ 01570442 RAFXD MEYT FLM 10.0K OHM 1% 178N
ABR11 2100~ 1760 R VAR WW 5K GHM 5% 1W
ASRYZ 08710447 RsFXD MET FLM 16.2K DHM 12 1/8u
ASR1Z DISI~C278 REFXD MET FAM 1.78K GHM 1% 1/8W
ASR14 0151~0428 K:FXD MET FLM 1.62K DHM 1% 1784
ASRIS 0151-C428 R:FXD MET FLM 1.62K ©HM 1% 1/8W
ASR1é GI57-0288 RiFXD MET FLM 9.09K OHM 12 1/84
ASRE1T 07157-0438 R3FXD MET FL¥ 5.11K OHM 1% 1/84
ASR1E GI57~028G R:FXD MET FLM 1K OHM 12 1/8W
ABRES G1571-C344 RaFXD MET FL# 51.1 OMM 1Z 1784
ASRZG Q698-34644 RiFXD MET FLM 316 OHM 1% 1./8W
ASRZ1 01570280 R:FXD MET FAM 1K OHM 1Z 1484
ABRZ 2 D&EG8-3441 RiFXD MET FLM 215 OHM 1% 1/8
HBR23 0696~3153 R2FXD MET FAM 3.83K OHM 1% 1/8u
ABRZ 4 Q7571-0439 RiEXD MET FLM 6.81K OHM 12 1784
ASRES U658-0082 REFXD MET FLM %64 OHM 1% 1/84
ASR246 0698~-315% RIFXD MET FLM 4.064K DHM LY 1/84
ABRZT CH98~-3136 Rz FXD MET FLM 17.BK OHM 13 1/8BW
ASRZ28 Da98~-3406 R:FXD MET FLM 1.33K QHM 1% 1/2W
ABRZ2G 0698-3438 RiFXAD MET FLM 3147 QR 1% L/8w
ASRBC 0698~0084 RiFXD MET FAM 2.15K OHM 1% 1/84W
AL GH4L5-6006 BOARD ASSY:2180 DEG. SWITCH
A6CT d1ac—-Giqag CaFXO BLECT 4.7 UF 0% 35v0CH
ABEC 2 C18L~0 100 CEFXD ELECT 4.7 UF 102 35V¥DLW
AGLT Cl186-01046 L2FXD ELECT 4.7 UF 310% 35Y0CH
ALC4H Q140-023% LCiFXD MICA Z2250PF 1% 300¥VDCH
ABLS 0180-0100 CIFXD ELECT 4.7 UF 102 35vDCe
ALLCE 0i80-G100 CiFXD ELECT 4.7 UF 10% 35V0LH
A&LCT 018¢~010¢C CiEXD ELELT 4.7 UF 103 35¥DCH
AalB O0L1BO-01040 CzFXD ELECT 4.7 UF 102 35VWOCW
ALCS 0180-0160 CiFXD ELFCT 4.7 UF 10% 35V¥0DLH
AGLLIC 0Ia0—~-0100 CeFXD ELELTY 4.7 UF 102 35VD4H

# Bee introduction to this section for ordering information
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Section VI Model 8405A
Table 6-1. Reference Designation Index (Cont'd)

D%ﬁg;g?ﬁﬁz 6 Part No. Description # Note
AGCLL 0160-2120 CiFXD MIGA 0.0LUF 1%
ABLLZ cise-0104a CaFXD ELECT 4.7 UF 103 35VHCH
A6C13 018C-0100 C1FXD ELECT 4.7 UF 103 35VDCH
AGCYA 01800106 Gi3FXD ELECT 4.7 UWF 10X 35VDLW
ABLLES 0180-0100 G:FXD ELECT 4.7 WF 10% 33VDLCH
ABCLE 0180-0100 CIFXD ELECT 4.7 UF 1G3 35V¥DCW
A6C1T 0180-0100 C:FXD ELECT 4.7 UF 10% 35V0CH
B6L18 0160-2261 C:EXD CER 15 PF 5% 500VDCW
BEC1LS 0168-2261 C:FXD CER 15 PF 5% 500¥DCH
AGC20 01602261 CzFX CER 15 PF 5% 500VDCHW
A6ER1 GB4C5—8004 DEBDES:=SILICON MATCHED PAER
AGCRZ PART OF ASCR]
ASBCR3 1901-0040 DICDE:SILICON 30MA 30WY
ABCR4 1901-0040 DIGDE:SILICON 30MA 30WY
a6L1 9106—1718 COILVAR
AGMEE 5020-2045 CARD EXTRACTER
ABO1 1854-0071 TRANSISTOR:SILICON NPN
A602 1854-007 ) TRANSISTORzSILECON NPN
A6Q3 1854~0071 TRANSISTOR:SILICON NPN
ABGS 1854-0071 TRANSISTORzSILICON NPE
A6CS 1854-GC7} TRANSESTOR:SILECON NPN
A6GE 18546-0071 FRANSEISTOR:SILICON MPN
A6R1 0695~0082 R:FXD MET FLM 464 DHM 1% LZBW
A6R2 D69E6~3155 R:FXD MET FLM 4.64K OHM 1% 1/8
b6R3 0698~3136 RaFXO MET FLM 17.8#& OHE 1% 1/8u
A6R4 069 6-3406 RIFXD MET FLM 1.33K OHM L3 1/2u
A6RS 06983438 ReFXD MET FuM 147 OHM 1% 1L/8M
A6RE 07570289 R3FEXD MET FLM 13.3K OHM 1E 1/8W
A6RT 0757-0439 RIFXD MET FLM 6.81K DHM 1Z 1734
AG6RB 0757-0200 R:EXD MET FLM 5.82K OHM 1% 1L/84
AGRS 01571094 RIFXD MET ELM 1.47K QHM 13 1/84
ABRLG 07157-0123 R:FXD MET FhM 34.8K OHM 1% 1/8W
a6R11 01570420 R:EXD MET FLM 750 OHM 1% 1484
AbRLZ 0698-3153 R:FXD MET FLH 3.83K DHM 1Z 1/8W
A6R13 07570465 R:FXD MET FLM 100K OHS 1% 1/8W
A6R1% 6698-3161 RiFXD MET FaM 38.3K OHM 13 1/8M
ABR1IS 0698-315¢ RIFXD MET Fadl 26.1K OB 1% 1/84
A6R1E 07570199 R:FXD MET FLM 21.5% GHM 1Z 1/8W
A6R1T 0757-C159% ReEXD MET FLM 21.5K OHM 13 1/8%
h6R1B 0698-3162 RIFXD MET FLM 46.4K OHM 13 L/G6W
K6R1S Q15 71-Q4bb R:FXD MET FLH 110K OHM 1% 1/8M
AGRI O 0695~3153 RLFXD MET FLM 3.83K OHM 1E 1784
A6R21 0658~3153 R3EXD MET FLE 3.83K OHM 1% 1/8%
ABRZ2 01571-0200 R2EXD MET FLE 5.62K OHM 1% 1/8K
A6RZ3 06980083 R:FXD MET F&M 1.96K OHM 1% 1/84
A&RZ 4 01570466 R:FXD MET FLYM 110K OHM 1% 1/8M
26R2S 0658-3162 Rz FXD MET FLM 46.4K OHM 1% 1/8Y

# See introduction to this secticn for ordering information



Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)

D%igg;ea‘t‘iﬁo% & Part Ne. Description # Note
RERZ2& 069E-0084 RIFXD MET FL¥ 2.15K OHM 132 L/BY
BE&ER2T 06583449 K3FXD MET FLM 28.7K OHM 12 1/84
ABRZ S 069 8—3440 RzFXD MET FLM 196 DOHM 1% 1/84W
AORZ9 0T157-0401 RIFXD MET FLM 100 OMM 13 1/8H
AGR38 0698-3440 REFXD RET FLM 196 OHM 18 L/ BW
A7 38%05*6005 BOARD ASSY:PHASE SHIFTER
aATC1 4180-0100 CIFXD ELECTY 4.7 UF 102 35¥DCH
ATC2 018001040 CIFXD ELECT 4.7 UF 109 35VDCM
ATC3 0igc~-Glo0 CiFXD ELECT 4.7 UF 10% 35VDCW
ATC4 0i88~-0100 CIFXD ELECT 4.7 UF 10% 35VOCH
ATCS QLBG-01G0 C2FX0 ELELT 4.7 UF 103 35VDLCW
ATCE 03160-21217 CabXD MICA 4600 PF 1%
ATCT? 0168~2127 C2¥FXD MICA 4600 PF 13
ATCE G160~2120 GaFXD MICA Q.0LUF 12
ATCY G180-~-0100 CFXD ELECT 4.7 UF 1DZ 35VDCWH
ATC1G 0180-0160 CaFXD ELECT 4.7 UF 10Z 35¥DCH
ATCL1 0130-0100 C3FXD ELECT 4.7 UF 10% 35¥HCH
ATCL2 0180-01040 C3RXD ELECT 4.7 UF 10% 35YDCW
A7C13 Gl80C~0100 C2FXD ELELT 4.7 UF LOZ 35VDCH
a47C1 4 G180~0100 CiEXD ELECT 4.7 UF 103 35Y0CH
ATC1S 031 80-0100 CoEXD ELECT 4.7 UF 10% 35VDCH
ATCLE Ci180~0100 CIFXD ELELT 4.7 UF 108 35MDCH
ATCL? CLlB0-0100 C3EXD ELECT 4.7 UF 10% 35V0CH
ATCL8 0160~2261 L2FXD CER 15 PF 5% 500VDCH
ATC19 0160-2261 C:EHEXD CER 15 PE 5% S500VDLH
ATCR] 084058004 BLODES:zSILICEON MATECHED PAER
ATCRZ PART OF ATCR1
ATCR3 19020025 DIODE.BREAKDONN: 10,0V 53 400 MM
ATL] 9100~-1718 GGILI VAR
ATHPl 50202045 CARD EXTRACTER
ATQ1 1854-0071 TRANSISTORSSILICON NPN
ATQ2 1854~-0071 TRANSISTOR:SILICON NPH
ATQ3 1854-0071 FTRANSISTOR:SILICON NPN
ATQ4A 1854-0071 FRANSISTOR:SILICON NPN
ATQ5 1854~-007% TRANSISTOR:2SILECON NEN
ATQ6 1854-0071 TRANSISTOR:SILICON NPN
ATR] 0658-0082 RIFXD MET FLM 464 OMM 13 L/8%
ATRZ 0658~3155 R3FXD MET FLE #.64K OHM 12 L/8Y
ATRZ 0698~3134 A FXD MET FLM L7.8X OHM 13 1/8%
ATR 4 06983406 R:FXD BEY FLM 1.33K OHM 132 1/2K
ATRS 06983438 Ra2FXD MET FLM 147 OHR 12 1/8H
ATRG G&98-0083 R3EXD MET FLM 1.96K OHME 1% 1784

# See introduction to this section for ordering information
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Section VI

Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

Diushation | @ Part No. Deseription #
ATRT GIST-0465 R: FXD MET FLM 100K OHM L3 1/84
ATRE GT599-£284¢ R:FXD MET FLM LK OHM 1X 1/3%
ATRG Q7510465 R3FXD MET FLM 100K OHM LE 1/BH
ATRIQ G658-3151 RIFXD MET FAM 2.8TK LHM 12 1/8MW
ATR1l 0757~ 10%4% R:FXD MET FLM Ll.47K 4HM 1% 1/8M
ATIRLZ 0757-C199 R3FXD MET FLM 21.5K OH# 1% 1/84
ATR13 015i-0485 R FXD MET FiM 100K OHY 13 178K
ATR 14 07571-G 465 ReFXD MET FiM 100K OHE 18 1/84
ATR1S5 G698-3157 RIFXD MET FLM 19.6K OHM 1% 1/384
A7R16 069E8~3442 H3FXD HET FLM 237 OHM 1% L/84
ATRYT 06986~0083 R:FXD MET FLE 1.96K OHM 1% 1/84
ATR1B 0751-0466 RIFXD MET FLM 110K OHM 13 :/84W
ATRIS N698—31e2 KiFXD MET FLM 46.4K UHM 1% 1/84
BTR20 0658~-3153 RaFXD MET FLM 3.83K OHM 1% l1/8W
ATRZ1 07571094 RaFXD MET FLM 1.47TK DHM 1% l/7au
ATRZZ 0658-0085 R:FXD MET FLA 2.614 OHNM 1% 1/84W
ATRZ3 06GB-3447 R:FXD MET FLM 422 QHH 1Z 1/8#
ATRZ4 065&-0083 R:FXU MET FLHM 1.96K OHM 1% 1/84
ATR2S 0698~3153 R:FXD MET FLM 3.83K OHM 13 L/8W
ATR2& 0157-024¢ RIFXD MET FLM 5.62H OHM 1% 1/8W
ATRZT GI57~046b8 R:FXD MET FLM 110K OHM LZ 1/8MW
ATR28 G658~-3162 R3FXD MET FLM 46.4K OHM 13 1/8M
ATR2S G698—-0084 R:FXD MET Fo¥ 2.15K GHM 12 1/88
ATR3C GI57=Gas] R2FXD MET FLM 8.205K OMM 13 1/8M
ATR31 C698-~3440 RiFXD BET FLM 196 OHM 1% 148W
ATRZZ 065 8~3440 RIFXD MET FiIM 196 OHM 1Z 1/8¥
A8 084456058 BOARD ASSY:PHASE METER

ABC1Y 0I50-0G7¢k Ci¥FXD CER 400 PF 52 50CVDCH

ABC 2 0iaG-02086 CaFXD MECA 270 PF 5%

A8C3 0150—-00671% CaFXD CER 404 PF 53 500VDCH

A8 4 HOT ASSIGNED

ABCS 014L~-02046 Gz FXD MICA 270 PF 5%

ABL & 01602055 CoiFXD CER Go0L UF +B0-20% 100VBLH
ABLT 0160-2055 C2FXD CER 0.01 UF +80-202 100VBLY
ABCE G180-51400 LEFXD ELECT 4.7 UF LOZX 35VDCH
ABLSG GlE0-G068 CaFXD ELECT 100 UF 20% 20uDCW
ABCID 01806-0100 CiFXD ELECT 4.7 UF 10% 35MDCH
aABLlE §160-G127 C2FAD CER 3.0 UFr 208 25VE0W
ABCL2 0168—0127 C:FXD CER 1.0 UF 20% 25VD0KH
ABCR1 1503-00640 BLODE:SILECOGN 30MA 30WY

ABLKZ2 1502~0018 DEIGDE BREAKDGWN:II.TV 5H%

ABLR3 1902-GG1é8 DIDDE BREAKDOWN:z11.7V 5%

ABCRY 1901-00uG DIODEISILICON 30 MA 30WV

ABCRS 19020048 DIGDE BREAKDOWN:b6,81V

ABLL 91400120 COIL:FXD 0.1 UH 20%

ABLZ 9i40-0120 COIL:IFXD 0.1 UH 20%
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Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)
Dlgc;?gaﬁea?ﬁ;il @ Part No. Description # Note
ABL3 214G-0118 COILIFXD 500 U B5F
ABL 4 Qr40-0 L1 4 CGILIFXD RF 106 uH
ABLS 2140-0114 COELIFXD RE 10 UH
ABMP1 5026—2045 CARD EXTRACTGR
ABGE 1B53~GLGS TRANSESTOR2SELICON PP
ARGZ 185204009 TRANSESTOR:SILEICON PN
ABL2 LES54-000% TRANSISTORSSILICON NPN 2ZNT708
ABGSH 1853-0Q0s THANSISTUR:SILICON PNP
ABLS 1853~000% TRANSESTOR :SEILECON PNPF
ABQE 18540005 TRONSISTOR:SELLICON NPMN 28708
AGE? 18546005 TRANSEISTOR:SILECON NPN 2ZNTOB
ABER 1854-00C05 TRANSISTOR: SILECON MPN 2NTO8
48G9 185406605 TRANSISTOR:SILECON NPN Z2NTO8
ABGRO 1854-004G5 FRANSISTOR:SELICON NPH 2N708
ABGL] 1854-000G3 TRANSISTOR :MPN SILICON
ABG1« 1854-0003 TRANSISTOR::NPN SILICON
ABG13 1854-GCC3 THRANSISTOR i MPN SELICON
ABC14 18540005 TRANSEISTOR :STLICON NPK 2MNT08
12050202 HEAT DISSIPATOR:SEMICONDUCTOR
ABCLS 1854-00G5 TRANSISTOR:SIL ICON NPN 2N708
12G5-0202 HEAT DISSIPATOR:ISEMICONDUGTOR
ABC1E 1853~-0001 TRANSISTOR:PNP SILILON 30V 900MW
ABEYT 18530601 TRANSISTOR :BNP SLILICGN 30V 980N
ABQLB 1853-00GS TRAMSISTOR2 SIELILON PNP
12050202 HEAT DISSIPATORISEMICONDUGTOR
ABQL9 1853-00409 TRANSXSTDR:SILLCUN.PNP
1205- 0202 HEAT DISSIPATOR::SEMICGNOUCIOR
ABRE a7151-GC442 RiFXD MET FLM 10.0K QHM 1Z 1/84
ABRZ Q15711064 RIFXD MET FLM l.ATK OHM 13 1/8H
ABR3 O0753-G280 KiFXD MET FLM 1K OHM 1% 1/8W
AER % 0658-3153 HiFXD MET FLM 3.83K QHM 1% 1/8%
48RS 0757-0123 RiFXD MET FLM 34.8K UMM 1% L/BW
ABRG C698-3441] RiFXD MET FLM 215 OHM 1% 1/8%
ABRT QI5~0442 H3FAD MET FLM L0.0K OHM 13 178MW
ABRE 0i51-10%4 Re:FXD MET FLM J.47K QHM 1% 1/84
ABRS 07157-0280 RIFXD MET FL¥ 1K OHM 1% 1/8wW
ABHLC 06G98~3153 R:FXD MET FLM 3.83K OHM LE 1488
ABRL1 Q510123 R:FAD MET FLM 34.BK OHM 13 L/8W
ABRE 2 Q65 8~344 1 RaFXD MET FLM 215 OHM 13 1/84
ABR13 069 8-3445 R2FXD METYT FLM 348 OHM 1¥ L/84W
ABRYL4 Q&S E-3405 RIFXD MET FLHE 422 OHM 12 1/28
ABRLS 0658~-3405 R:FXD MET FLM 422 OHME 13 LAZ2H
ABR1LS 0757~-€2840 R:FXD MET FLM LK OHM 1% 1/84W
ABR1T 0757-0280G ReFXD MET FLM LK OHM 12 148w
ABR18 Q65 8~3445 R:FXD MET Fil# 348 OHM 18 L/8M
ABR1 G 07570405 R:FXD MET FLM 162 OHM 1% L/ 8H
ABRZG 01571-0280 BaFXD MET FiM K OHM 13 1/84

# Bee introduction {o this section for ordering information
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Section VI

Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

Reference

Designation & Part Neo. Description # Note
ABRZ] 06S E-3400 RaFXD MET FLM 147 OHM 13 1/2W
ABRZ Z 0B11-1637 RaAXD WU 344.3 OHM 0.1% 3/234
ABR23 07570462 R:EXD MET FLM 75.0K DHM 1% 1/8H
ABRZ24 2100~1658 R: VAR W 2K GHM 10Z 1%

ABR2E 0811~1641 RiFXD WW 6710 OMM 0.1% 1/8M
ABRZE GI57-0405 R3FEOD MET FLE Le2 OHM 13 1784
ABRZT 0698-3101 RIFXD MET FLM 2.87« OHM 1% 1/2¥
L8R2B NOT ASSIGNER

ABRZS 08%1-1639 RIFXD Hb #7706 GNM Q.1% 1484
ABR3G 075 1~-C482 R:FXD MET FLM T15.0K OHM 1% 1/84
ABR31 08131641 RIFXD WW 6710 OHM 0.1% 148K
48R3 2 2100-1658 Hi VAR WW 2K @HM 10% 1w

ABR2Z 075 1-040G5 RIFXD MET FLM 162 OHM 1% 1/84W
ABR34 0698~3101 RiFXD MET FLM 2.87K QHM 13 1/2W
ABR3S NOT ASSIGNED

ABR3& 0B1Li~1642 RaFXO Wl 83825 0OHM 0.1% L/8MW
ABR3T ¢159-0280 R3FXD MET FLM LK OHM 13 1/8W
ABR38 0698-3153 RIFXD MET FLM 3.83K OHM 1% 1/8W
A9 Q84056009 BOARD ASSYsVULTMETER

ARC1 Q18L~01400 L2EXD BLECT 4.7 UF 10% 35vDLW
A9C2 0166-0301 C3FXD MY 0.012 UF 108 200VBCW
A9L3 01801735 CIFXD BEAECT 022 UF 103 35VRLN
ASC% gi8g—-oios CoFXD ELECT 4.7 UF 103 3500w
A9LS 0i50-G121 CiFXD CER 0.1 UF +80-20% 50VDCY
A9CE ¢180~-0100 C3FXD ELECT 4.7 UF 103 35V0CH
A9CT 01BL-0098 CiFXD ELECT 100 UF 20% 20¥0CHw
AGLE D166~-C164 CaFXD MY 0.039 UF 10X 200uDCH
AGLS Q140-G1&0 CiFXD MICA 2000 PF 23

AYCLE 018¢—-£100 C:FXD ELECT 4.7 UF 103 35YDCR
AGC11 0180~0137 CIFX0 ELECGT 100 UF 20% 1OVOCW
A9C12 0186-0100 CIFXD ELECT 4.7 UF 10% 35VDCH
ASC13 (G180—-0100 CIEXD ELECT 4.7 UF 10% 35¥DCHK
A9C14 0186~6100 CIEXD ELECT 4.7 UF 102X 33vDLYW
ASC1S 0186-0160 C:EXD ELECT 4.7 UF 103 3540CH
AS{1é QJ80~0100 C2EXD ELECT 4.7 UF 10X 35VDLH
A9C3T 018€-0100 CiFXD ELECT 4.7 UF 103 35VDCH
A9LRY 19014040 UGLODESSILECUN 30MA 30WY

A9CRZ 18¢i-0040 BLODESSILICON 30MA 30WY

49L1 3140—-0072 COEL:RF 5000 UH 10%

ASME 1 5020-2045 CARD EXTRACTOR

AgQ1 i854-0071 TRANSISTORzSILICON NPN

ASG2 1853~-0020 TRANSISTOR:SILICON PNP

ASG3 1854~6071 TRANSTISTOR:STLICON NEN

AQQ4 1854~0071 TRANSISTOR:SILICON NPN

A0S 16536020 TRANSISTORISILLCON PNP
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Model 84054 Section VI
Table -1, Reference Designation Index (Cont'd)

D%esgggg?i%; & Part No. Description # Note
A9QE 1854~0071 TRANSTSTOR:SEILECON NPN
A9R 1 0753-028% R EXD MET FLM 13.3K OHM 11X 1484W
ASR2 075704617 ReFXD MET FLM 121K OHM LE 1784
A9R3 0753-0459 R:FXD MET FLM 56.2K DHM 18 1/84
A9R% 0757—~04&5 RiFXD MET FLM 100K OHME 12 1/8¥
AGRS N69E-3162 R2FXD MET FLM 464K GHM 1% L/8H
A9RE 0570401 ReFX0 MET FLMW L00 OHM 13 1/B4W
AGRT 01570442 R:FXD MET FLM 10.0K OHM 1% 14/8W
ASR8 0757-6394 R XD MEYT FLH 511 OHM i3 i/84W
A9RS 0698~31586 R:FXD HMET FLM 14.7X OHM 13 1/8W
A9R10 07510200 R2FAD MET FLM 5.62K DHM 1% 1/8W
ASR1 1 G69R—33132 RaFXD HET ELM 261 OHM 12 1/8W
AGR1 2 0698-0085 RIFXD MET FLM 2.61K DHM 15 1/8Bk
A9R13 069E~3142 RaFXD MET FLM 46.4% QHM 1LX 1/8¥
A9R14 069 5-3449 ReFEXD MET FLM 28.TH OHM 1% 1/B%
AQR1S QI51~044a4 ReFXD MET FLM L2.1K OHM LI L/BW
AGR16 015710443 R2BXD MET FLM 11.0K OHM 13 1/88
AIR1T 0698-0085 RIFXD MET FLM 2.61K OHM 1% 1/84W
AIRIB 01ST1~0288 RIFAD MET FLM 9.09K DHM 13 L48H
AGR1S 0753~ 0402 R2EXD MET FLM 110 OHM 12 1L/BW
A9R2E 07570316 R:FXD MET FLM 42.2 OHM 13 L/BM
A9RZ21 065 8~00485 RIFXD MET FLM 2.61K OHM 1% 1/8M
ASRZZ 065A~3136 R2FXD MET Fh¥ L7.8K OHM L2 i/8W
AGR23 07570424 HaFXD MET FLM 1.10K OHM 13 1/84M
AGRZ4 Qi57-0424 RIEXD MET FLM 1.10K OHM 13 1/8W
AGRZ25 0757-0833 HiFXD HET FLM 5.11K OHM 1E 1424
AGR2& 07570464 HeEXD MET FLY 90.9K QHM 1% 1/8H
AQRZ27 0157-0274 RIEXD MET FLM 1.21K OHM 1¥ 1/8W
A9RZ8 Q757—-0280 RIFXD MET FLH 1K OHM 1X 1/8W

# See introduction to this section for ordering information
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Section VI

Table 6-1. Reference Designation Index (Cont'd)

Model 84054

Refersnce

Designation ¢ Part No. Description # Note
ALD 08405-6010 BOARD ASSY:APC AMPLIFIER

ALOC 1 0160—2 144 C3EXD GER 0,02 UF +80-20% 106VDCH
ALOC2 0L80~0100 GiFXD ELECT 4.7 UF 10% 35VDCW
A10C3 0180-0619¢0 CIEXD ELECT 4.7 UF 10Z 35V0CH
A10C4 0180-0100 CEEXD ELECT 4.7 UF 10Z 35¥0CK
A1GES 0180~010Q L3FXD ELECT 4.7 UF 10% 35¥DCH
41006 6180-0100 C2FXD ELECT 4.7 UF 103 35VDCH
A10C7 018§~0100 LC2FXD ELECT 4.7 UF 10% 35¥DCH
ALOCS 0180-0100 C2FXD ELECT 4o7 UF IDZ 35VOCH
1006 0180-0100 C:FXD ELECT 4.7 UF 108 35MDCH
A10C10 0180-0100 C1EXD ELECT 4.7 UF 10Z 25VOCH
A10C11 018C-0100 CLFXD ELECT 4.7 UF 103 35VOCW
AL0OCI2 C186-0100 C2FXD ELELT 4.7 UF LO% 35YDCK
Al0C13 0140-0179 C:EXD MICA 1000 PF 2%

A10CH4 0140-G155 C3FXD MICA 1325 PF 1% 500VOCH
A10C15 0160-2261 CiFXD CER 15 PR 5% SOGVDCH
ALOC1é 0166-2211 C:FXD MICA 510 PF 5% 300VDCH
ALOC 1T 0166-2211 C:FXD KICA 510 PF 5% 300VDCH
ALOCR1 08405-8004 DLODES:SILTCON MATCHED PALR
ALCCRZ PART OF ALOCH1

A1OCR3 08405~ 8004 DEDDES:SILICGN MATLHED PALR
ALGCR4 PART OF ALOCR3

ALOCRS 08405~ 8004 DLODES:SILICON MATCHED PALR
ALOCRS PART OF ALOERS

AlOL1 4100-1628 COTL:MOLDED CHOKE 43.0 UH 5%
A10MP1 50202045 CARD EXTRACTOR

21001 1854~0371 TRANSISTOR:SILICON NPN

21062 1856~0371 TRANSISTORISILICON NPN

A1003 1856~0371 TRANSISTOR:SILICON NPN

ALOC4 1854~0371 TRANSISTORISILICON NPN

ALGR1 0757-C4328 RIEXD MET FLM 1.62X OHM 1% 1/8W
AlOR?Z 0757-0288 RiFXD MET Fi# 9,09K GHM 1% 1/8W
ALDR3 075 T~0438 R:FXD MET FhM 5.11K OHM 1T 1/8W
ALOR4 0757-0280 R:FXD MET FLH 1K OHM 13 3/8W
ALORS 0757-0406 REFXD MET FLM 182 DHM 1% 1/8W
ALORS 0696-3444 R:FXD MET FL# 316 OHM 12 1/8k
A1ORT 0757-G280 RzEXD MET FLM 1K DHM 1% 1/8W
ALDRS 0698~3441 R:FXD MET FLM 215 OHM 1% 1/8W
AL1OR9 0698-3153 RIFXD MET FLM 3.83K OHM 1% i1/8M
ALGR10 0757-0439 RIEXD MET FLM 6.81K GHM 1% 1/8u
ALOR1L 0698~0082 R:FXD MET FLH 464 DHM 1% 1/8W
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Model 8405A Section VI
Table 6-1. Reference Designation Index {Cont'd)

D%‘;gg;:?ﬁfn @ Part No. Description # Note
AIORY1Z 0698-315%§ HeFXD MET FLM 4.64% OHM 12 1784
ATOR13 069 8~3406 RIFAD MET FiM 1.33K DHM 1% 1/2H
AIQRI4 06983136 RIFXD MET FLM 17.8K QKM 1% 1/8W
ALlOR1S 0698~3438 RiFXD MET FLM 167 OHM 13 1484
AlLOR1E 0698-~3155 RIFXD MET FLM 4.04K ORM 13 1/8¥
AYORLT 0658-0082 RafFXD MET FLM 464 OHM 1% 178K
AlOR1B 0698-3136 RiFXD MET RLM L7.8K OHM 12 1/8M
AlOR 19 0696~3406 Rz FXD MET FLM L.33K OHM 1% 1/24
ALCGR20 06983442 RaEXD MET FLM 237 OHM 13 148K
ALORZ1 07157-0422 RaFXD MET FLM 909 OHM 1% L/8W
ALOR22 0698~3440 RaFXD MET FLM 196 OHM 13 1484
ALOR23 DI57-CL394 RIFXE MET FLM 51,1 DHM 13 R/8E
ALCR24 0757-03%94 HiFXD MET FLH 51.1 OHM 1Z 1/84
All CRAQS-605T BOARD ASSY:!IF SAMPLER
411C1H a160-2278 CAFXD HWICA 34000 PFE 23
ALICZ Qles-2276 G2EXD MILA 2780 PF 2% 300VRCH
A IC3 0180-0116 LeRXD EBLECT 6.8 UF 10Z 35¥0DLM
A1YC4 0140-0156 CaFXD MICA 1500 PF 2%
AllICSE 01652271 CaFXD MICA 15@00 PF 2%
AlicCsé 0160-22171 C3&EXD MICA 15000 PE 23
AlIC? 0160—-0174 CiFX0 CER Q.47 UF +80-208 25¥DL¥
ALICE G140-0170 CiFXD MICA 5600 PF 52 300MDCH
AllcCs NOT ASSIGNESD
ALLICHC MOY ASSIGMED
A11C1L1 0146-0179 G EXD MICA 1000 PF 23
ALYCLRZ 0160-29317 C2FEXD CER (.05 UF +80-208 100VDBCH
ALIC13 0140—~017S C:FXD MILA 1000 PF 23
ALLIC 14 NOT ASSIGNED
AlIC1S NOT ASSIGNEDR
AllC1é 0140-0176 CIFXD MICA 5600 PF 532 300VDLW
ARLICAT 01400149 CIFXO MICA 1000 PF 2%
AliC1B NOT ASSIGNED
AL1C1S 0180-0116 CAFXD ELECT 6.8 UF 10% 35VOCY
AliC20 0i60~0174 CLFXD CER Q.47 UF +80-20% 25VDENW
A11LR] 1901~0040 DLODE:SILICON 30HA 30WY
A13ILR2 1901-0040 DIODE:SILICON 30MA 3DWY
AHLTICR3E 190 3004C DIQRESILICON 30HA 30WY
ALICRS 1901-30640 DIQDE:zSILICGN 30MA 30wy
ALICHS 19020184 DIODE BREAKDOWM:SILIGON 16.2Y 53
ALLICRE 1901-00+40 DLODEzSELICEN 30MA 30WY
ALICRY 1901~G040 DIODE:SILICON 30MA 30WY
AliCRS8 19010025 DLEGDE: SILICON LO0WY 100MA
ALICRSY 1901-3025 DIGDE:STLICGHN LOCHY 100MA
ALICRIO 19010040 DELOBE:SIL XCON 30HA 30HWHV
ATICRL] 19030040 DILODE:SILICON 20MA 30WY

# See introductien fo this section for ordering information
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Section VI

Model 8405A

Table 6~1. Reference Designation Index (Cont'd)

D%‘gg;%?ﬁ; ¢ Part Ne. Description # Note
AYILR]2 19610040 DICDE:SILICON 30MA 30WV
A11CR13 1501-0040 DIGDEzSILICON 30#A 30KV
ALICR14 190G1~00480 UICDEsSILICON 30MA 30V
ALICR15 18G1-0040 DEODEsSILICON 30MA 3GWV
ALICRYG 15010040 DLODEZSILICON 30MA 30WV
BIICR1IY 190 1-0040 OLECDEsSILICON 30MA 30WY
ALICR18 1902-0184 DIODE BREAKDGWN2SILICON 16.2V 5%
A11CRIS 1904-0040 DLUDE: STLICON 30MA 304V
ALICR20 1901~0C40 DIODE:SILICON 30MA 30WV
AY11CR21 1901-0040 DIGDE:SILICON 30MA 30WV
A1ICRZZ 1501-C040 DLIODE:SILICON 30MA 20WY
ALINP] 5020-2045 CARD EXTRALTGR
ALlG1 1856~0(71 TRANSISTOR: STLECON NPN
ALlgz 1854—0G39 TRANSISTOR:SILICON NPN  2N3053

1205-0018 HEAT SINK
A11G3 1853=0010 THANSISTORzSILICGN NP
ALIGS 1854—£G05 TRANSISTOR:SILICON NPN 2ZNTO8
AL1CS 1854~0005 TRANSISTOR:SILECON NPN ZN70S8
ALiGe 1853—C010 TRANSISTOR:SILICON PP
21167 1854~0039 TRANSISTOR: SILECON NPN 2N3053
AliR1 0698-3136 RIEXD MET FLM 17.8K OHM 1% 1/8W
AllRZ 0698-3151 RIFXD MET FLM 2.87& OHM 1% 1/8¥%
A11R3 07571-G428 R:FXO MET FLM 1.62Kk OHM 1% 1/8%
AL1R4 0698-3153 RIFXD MET FLM 3,838 OHM 1% 1/8k
ALLIRS 069 6-0082 R:FXD MET FLM 464 OHM 13 1/8M4
AlLlR& 06953431 A:FXD MET FLM 23.7 OQHM 13 1/84
ALIRT 0757-G280 RiFXD MET FLM 1K GHM 1% 1/8M
ALLKE 0757-0815 RIFXD MET FLM 562 OHM 1% L/2W
ALIRS 07157-0815 ReFAD MET FLM 562 DHM 1% L/2W
Al1lR10 0157-0401 R:FXD MET FLM 100 OHM 1% 1L/8
AllR11 07570401 RiFXD MET FLM 100 OHM 1% 1/84
Al1R12 07530465 RIFXD MET FLM 100K OHM 12 1/8M
A1IR13 0757~ 0465 REIFXD MET FLM LOOK OHE 1Z L/8W
AllR14% NOY ASSIGNED
ALiIR1S 0658—0084 R:FXD MEY FLM 2.15K GHM 1% 1/8%
ALIR16 NOT ASSIGNED
ALIR17 NOT ASSIGNED
A11R18 0698~0084 R:FXD MET FLM 2,15K ORM 1% 1/3W
A11R19 065 8~3450 R:FAD WMET FLM 42.2K OHM 12 1/84
AL1RZ0 0698~3162 HsBXD MET FLM 46.4K UHM 18 1788
ALIRZ21 0698~3154 REFXD MET FLM 4.22K QHM 12 1/8w
A11R22 0698-3162 R FXD MET FLM 46.4K QHM 1% L/8W
ALIR23 2100-1761 RIVAR WW 10K OHM S3 1K
A 1R 24 2100~ 1760 Ki VAR WW 5K OHM 5% 1w
ALLR2S 0698~3450 RIFXD MET FLM 42.2K OHM 1% 1/8u
Al1R26 069E-CGB4 Rz EXD MET F&M 2.15K OHM 1% 1/84
ALLRZ27 NOT ASSEGNED
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Model 8405A Section VI

Table 6-1. Reference Designation Index (Cont'd)

Dgeifig;(;rtlﬁ& @ Part No. Description # Note

AL1IRZ2H QL9 E~-0084 RiFXED MET FLM 2.15K OHM 13 L/84W

A} LRZ2S ROT ASSIGNED

ALLIR3D NOT ASSIGNED

ALL1R31 G638~-3431 RaFXD MET FLM 23.7 OHM 23 1/88

ALLIT1 O B40%=8002 TR ANSFORMER s IF

ALLITZ 68405-8602 TR ANSFORMER: IF

I e 84056012 BUARD ASSY:ISEARCH

AlZ2C1 01600161 L2FXD MY 0.01 UF LO% 200¥D0H

[ 3 Wiw 014G~-019%3 CLFXD MICA B2 PF 5%

Al203 016D-2055 CiFXD CER Q.01 UF +380~2038 100VDLH

AL2C4 0140-0197 CiFXD MICA 380 PF 5% 300 uDLHW

Al2(5 0180—-01%5 CiFXD ELECT G.33 UF 20% 35VvDLW

Al2Céa 0160—~0163 CiFXD MY 0.033 UF 103 200V0CH

ALZ2CT 0140~0178 CrEXD MILA 100 PF 2%

ALZ2CSH Gi50~-GCIG C2FXD CER 0002 WF 208 S500MDCH

A120% Gisn-0121 LiFXD CER 1.0 UF 208 25VOCHE

A12C 10 C160-2917 CsFRD CER (.05 UF +B0-20% 1LO0VRLW

Al2C11 0180~-0%k1é C2FXD BELECT 6.8 UF 102 35VDCK

A12C12 GlBC-0llé CeFXD ELECTY 6.8 LUF 103 35VOCH

AL2C13 Gle0-2261 L3FXD CER 15 PF 52 S500VOCH

Al2C 14 0ls0-2261 C:FXD CER 15 PF 5% S00VDCHW

A12C15 G160-2261 LCzFXD CER 1S BF S 504VOLH

Al2C1é ¢lac-glog CeFXD ELECT 4.7 UF 102 35YDLH

ALZ2CRY 190.1-0025 DLGDE:SILICON 100WY 100MA

A12CR2Z 190610040 ﬁlﬂﬂfzSiLICQN 30MA 20WY

A1Z2CR3 190 k-G040 DLODE2SILICON 3A0MA 30wV

A12HP1 502020458 CARD EXTRAGCTIGR

ALZCY LB%4~Q071 TRﬂNSESTGR:SiLLCDN NEN

A1 202 1854~007%1 TRANSISTOR: SILICON NPN

Al12€3 1854-0Q171 TRANSISTOR:SILIGCON NPN

AlZE4 1853-00449 TRANSISTOR:SILICON BNP

A12C5 18540071 TRANSISTORSSILECON NPN

ALZGE 18530010 TRANSISTORISILICON PNP

AL2ET 18530020 TRANSISTORISILICON PNP

AlLZGSH 1854-0071 TRANSESTOR:2STLICON NPN

ALZGCS 1854-CC71 TRANSISTOR:SILICON NPN

AL2G10 1853-00240 TRANSESTOR:SILEICON PNP

AlLZR 1} 0698—3459 RIFXD MET FLM 383K OHM 12 1784

ALZ2RZ2 0698~3162 R2FXD MET FLM 46.4K (HE 1% 178

Al2R3 QI5T~C442 R:FXD MET FLM 10.0K OHM 13 1/8%W

AL2R4 06983150 ReFXD MET FiM 2.37K OHM 1% 1/8%

ALZ2RS (69E8~3455 RaFXD MET FL#H 261K (OHM 18 178K

# See introduction to this section for erdering information



Section VI

Model 84054

Table 6-1. Reference Designation Index (Cont'd)
D%*;gg;‘;?ﬁﬁl @ Part No. Description # Note
AL2RG 0757-0438 REFXD MET FiM 5.11K OnM 1% 1484
AL2R7 0698~0083 Rz:FXO MET FLY 1.96K OHK 1% 1/8W
ALZRE 0151-0290 RIFXD MET FLM 6.19K OHM 1% 1/84
AL2RS 0&E98~3440 RIFXD MET FAM 396 OHM 1% 1/8W
AL2R10 06%8-0083 R3FXD MEY FLE 1.96K OHM 1% 1L/8M
Al2Ri1 0757~0442 ReFXD MET GFLM 10.0K OHM 1% 1/BW
A12R12 0698-0084 REFAD MET FLM 2.35K QHM 1% 1/8W
ALZR13 07157-0290 R3FXD MET FLB 6.19K OHM 18 L/8M
A12R14% 069 8~3449 R3FXD HMET FLM 28.7K DHM L% 1484
ALZR1S 0598-3449 R:FXD MET FLM 28.7K OHB 1% 1484
ALZR16 0757~0461 R:FXD MET FLM 68.1K DHM 1% 1/84
AL2R17 0698-3453 REFXD MET FL# 196K DHM 13 1/8M
ALZ2R18 0658—~3153 RIFXD MET FLM 3.B3K OuM 12 1784
ALZ2R19 075702400 Re&FXD MET FhM H.62K OGHK 18 178
A1Z2R20 01570465 R:FXD MET FLE LOOK DM 12 L/8W
A12R21 07510441 R:FXD MET FLM B.25K OHM 13 148
H12R22 07571094 RIEXD MET FLM 1.47K OHH 12 1/8M
Al2R23 0698~3449 RIEXD MET FLM 28.7K DHE 1% 1/8M
AlZRZ4 07510460 R:FXD MET FLM 61.9K OHE 1% 1484
A12R25 2100-0942 R:VAR FLM SOK OHM 203 3/4M
AL2RZE 0658~3152 I FXD MET FLM 3.48K GHM 1% 1/8W
A12827 0698-4315 RiFXD COMP 430 OHM 5% 1/2W
AL2R28 0698-3158 R:FXD MET ELM 23.7K OHM 1% 1/84
AL2R 29 0757-0346 R3EXD MET FLM 10 OHM 13 1/8W
Al2R30 0686~1055 R:FXD COMP 1 BEGOHM 53 1/2u
A12R31 0698-3449 REFXD MET FLM 28.7K OHME 13 1/8Y4
A1ZR3Z 0698-3155 RIFXD MET FiM 4.64K OHH 12 1l/84
AT2R33 Q1570462 RaFXD MET FLM T5.0K OHM 3% 1/8k
A12R34% 07570441 RIFXD MEY ELM 16.2K OHM 1% 1/BH
ALZR3S 06SE~0083 R:FXD HET FLE 1.96K OHE 1% 1/8M
ALZ2R38 0698~3150 RaEXD MET FiM 2.,37K OHM 138 178K
A12R37 Q157-0394 R:FXD MET FLM %Ll.1 OHM 12 L/84
A12R38 07570394 RIEXD MET FLM 51.1 OHM 13 1/8W
BI2R39 069 8-3454 R:FXD MET FLM 215K DHM 12 1/84
AL2R40 0698~3440 RIFXD MET FLM 196 DH#M 1Z 1/8W
A12R41 C6GB—3440 R:EXD MET FL¥ 196 OHM 13 1484
AL2R42 0698-3440 ReEXD MET FLM 196 OHM 1% 148M
AL2R43 069 B-3440 R:FAD MET FLM 196 QHE 1% 1/8W
AL2R44 071871-0284Q ReFEXD MET #LB 1K OHE 13 L/48W
213 0B4O5-5013 BOARD ASSYIEQUALIZER
A13C1 OR40~4157 CaFXD BICA 1857 PF 13
AL3C2 0LB0-1T4é C:FXD ELECT 15 UF 103 20¥DCY
AL3C3 01600168 G:FXD MY 0.1 UF 108 200VDGH
ALICA 0160-0168 CIFXD MY Q.1 UF 10% 200VOGH
A13CS 0140~0182 C:EXD MICA 5000 PF 2%
A13Cé 0160-2219 G:FXD WICA 880 PF 2% 300VDCH
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Model §405A Section VI
Table 6-1. Reference Designation Index (Cont'd)
H}}a%i;g;aea?i%% ¢ Part No. Description # Note
A13L7T 0160~2261 C:EXD CER 15 PF 5% 500ViCH
A13CE 0160-2281 C:FXD CER 15 PF 5% 500VOCW
A13CS 0160-2261 C:FXD CER 15 PF 5% S00VDCW
AL3E 1 $100-1653 LUOIL2MOLDED CHOKE 910.0 UH 5%
AL3G1 185400671 TRANSESTOR:SILICON NEN
AL3G2Z 1854~0071% TRANSTISTOR:zSILLCON NPN
Al3ag3 i854~00C71 TRANSESTOR:SILLLON NP
AL3R1 069 B~3460 REFXD MET FLM 422K OHM 1% 1/8W
AL3RZ 07570441 R:FXD MET FLM 8.25K OMM 1% i/BW
A13R3 0658-0083 R:FXD MET FLM 1.95K OHM 1% 1/8u
AL3R4 0698-313¢ R FXAD MET FLM 17.8K OHM 1% L/84
AL3RS 0698-3158 R:FXE MET FLM 23.7K OHM 1% 1/84
A13R6 07157-C405 R:FXD MET FLM 162 GHM 1% 1/8M
AL3RT G157-0402 RIFXD MET FLM L10 OHHM 1% 1/8K
AL3RE 0658-3157 A:FXD MET FLM 19.6K GHM 1% 1/8W
AL3RS 06%8~3132 R:EXD MET FLM 261 OMM 1% 1/8H
AL3R10 0698~3161 RIEXD MET FLM 38.3K OHM 1% L/BW
A13R11 CT5T-0424 ReFXD MET FEM L. 10K LHM 1% 1L/8W
AL3R12 0757-0441 RZEXD MET FLM 16.2K OHM 1% 1/8M
AL3R13 CI57-0420 R:EXD MEY FLM 750 OGHM 1% 1/78BW
A13R14 NOSE~0084 RiFXD MET FLM 2.315K OHM 1% 1/8W
A13R15 0658-3138 RIFXD MET FLM 17.8K OHM 1% 1/84
Al3R16 0757-043% KsFXO MET FLM 6.81K DHM 1% 1/84
AL3R1T? 07157-0403 R:FEXD MET FLM 121 OHM 1% 1/8MW
AI3R18 d698—-0082 RoFXD MET FLM 264 OHM 1% 1/8H
AL3R19 065E-0082 R FXD MET Fu#M 464 OHM 1% 1484
A13RZD 0698-3440 R:FXD MET FLM 196 QHM 1% 1/8W
A13RZ1 COHGE~3440 RaFXD METY FLM 196 UMM 1% 1/84W
ALBR22 0698~3440 RiFXD MET FLM 196 OHM 1% 1/8M
Ala 08405~6014 BUARD ASSY¥3VIU
alali 0160~2055 C21FX0 CER 0.01 UF +R0-20% 100VBCK
Al4L2 Cl40-0178 C:FXD MICA 100 PF 2%
Al4C3 0180~00a61 CaFXD ELECT 100UF 41002%2~10% 15VOCHW
Al4C4 01606-2055 C2FXD CER 0.0} UF +80-20% 100YDEM
81405 0140-0204 C1EXD MICA 47PF 5% MPO SCOVOLW
AL4CSE Ci486~G176 Lo FXD MICA 100 PF 2%
A14CT 0180~0116 C2EXD ELECT 6.8 UF 10% 35VDCH
LL4C8 01400204 C2FXD MICA 47PF S5% NPO SO0MDLNW
Al4LS 0160~0176 CiEXD MILA 100 PF 2%
Al4C10 0150-0051 CIFXD CER 100 PF 600YDCH
Al4C11 0184-0138 C2FXD ELECT 100UF 1041008 4OYRLH
AlaC12 0180~-0100 CiFXD ELECT 4.7 UF LOX% 35VDLK
A14C13 d150-0C&9 L2FXD CER 1000 PF +100=203 500VHCW
AL4L 14 0180-0291 C:FXD ELECT 1.0 UF 10% 35uDCW
AlaCi5 0LBG-0116 CIFXD ELECT 6.8 UF 102 35VDCH

# See iniroduction to this section for ordering information



Section VI

Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

Referenge e
Designation #p Part No, Description # Note
Al4(16 Gle0~ 2055 C2FEXD CER DL.01 UF +80~203 100VOLH
AigC17 0160-2261 CzFXD LER 15 PF 5% SO0VDCH
ALGLR]Y 1901-0040 DEODE:SILICON 30MA 30WY

AY4CR2 1901—-0040 DLODE:SILICON 30MA 30WV

Al4LR3 19G1~0040 DLOGEISTLICON 3GMA 30WY

AL4CRS 19010040 DICDE:SILICON 308A 30V

A14CR5 1501-0040 DIOBEISILICON 30MA 30WY

Al4LR6 1901-0040 DLODE:STLECON 20MA 30WY

ALALRT 1963i-0044 DEGDECSILICEON 30MA 308V

AL4CRB 19010040 DIODE:STLECON 30MA 30MY

Al4ll 9140~0138 COAL /CHOKE 180 UH 5%

al4Lz 9140-00%6 COXLIFXD RF 1 UH

Al4al3 S140-0138 COIL/CHOKE 180 uUH 5%

Al4C) 1854~GC71 TRANSESTOR:SILECON NPN

Alal? 1854-0071 TRANSISTOR:SILECON NPN

Al40Q3 1854—-0071 TRANSESTORZSILICON NPN

AL404 1854~0003 TRANSISTORINPN SLLIGEN

Al465 1853~-0006 TRANSISTOR:SILICON PNP

Al4GE 185304069 TRANSISTOR:2 SILECON PP

AL4Q7 QE405-8BGC3 TRANSISTORsNPN SELICGN SELECTES
AL4GE 08405~8003 TRANSISTOR:INPN SILICON SELECTED
Al4R1 0658~0G85 R:FXD MET FLM 2.61K OHM 12 1/84
AY4RZ 01510280 ReFXD MEY ELM 1K DOHM 1Z 1/84
Al4R3 06G8-3243 RiFXD MET FLM 178K OHM 12 1/8W
AL4R4 DT157-0443 RIFXD MET FLM 11.0K OHHM 1% 178%
Al4R5B QI57-01%% K2 FXD MET FLM 21.5K UMM 13 1/88
A14R6 0757~0337 RIFXD HMET FLM 1.33K OHM 1% 1/84
Al4RT 0157~C465 R:IFXD MET FLM 100K OHM 1% L/BMW
AL4RE Q157104462 ReFXD MET FLM 10.0K OHM 1Z 1/88
AL4RY G6S8-0083 RabEXD MET FLM L.96K LHE 13 1/84
A14R10 065E8-0083 RIEXD MET FLM 1.96K OHM 1% 1484
AL4R11 a757-0346 R:FXC MET FLM 10 OHM 12 1/8W
AL4R1Z 075T-04l6 R:FXD MET FLM 511 OHK 1% 1/8%
Al4R 13 Q6GE-0083 REFXD MET FAM 1.96K (HM 13 1/8M
Al4R 14 G698-0083 RIFXED MEY FLM 1.96K OHM 12 1/8M
Al4R15 06584037 R:FXD MET FLM 46.4 DHM 1Z 1/BW
AlaRiE O0757-C442 RIFXD MET FLM L0.0K OHM 12 1/8W
A14R17 0757~ 0442 R:FXD MET FLM 10.0K OHH 1% 1/8K
AL4R18 06%8-4037 R3EXD MET FLM 46.4 OHM 13 1784
Al4R1G J698-3153 K3 FXD MET FLM 3.83K OHM 1% 1/BK
AL4R20 0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8MW
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Model 8405A Section VI
Table 6-1. Reference Designation Index {Cont'd)

D}gesi“g;grtiﬁ’en @ Part No. Description # Note
Al4R21 C698-3155 R3FXD MET FLM 4.64K OHM 1% 1/8%
Al4R22 0658~3153 R3FXD HET FLM 3.83K OHM 13 1/8M
Al4R 23 GI57-0106 RIFXD MET FLM 51.1 OHM 1E 1744
AL4R 24 065 8-3440 RaFXD MET FLM 196 UHM 1% 1/8W
AlS 084056015 BOARD ASSY:zRULSE GENERATOR
Al5C1 0160G-0342 C3 FXD MICA 800 PF 1% 300VDGMW
ALBE2 0150-0121 C2FXD LER O.1 UF +80—-20% 50Y0CH
ALSC3 0150-0121 Ci:FXD CER 0.1 UF +80-20% 50VDCH
AlS(C4 014002086 CIFXO MICA 2706 PF 5%
A15CS 0180~-0100 C3FXD ELECT 4.7 UF 10% 35¥0CW
ALSL S C156-0054 L3FXD CER 1000 PF H00GVACH
A15C7 0140-017¢ C:¥XD MICA 100 PF 2%
A1SCRY 19010441 DLGOE:STEP RECOVERY SILICON 90~160NS
ALSCR2 1S501—-0647 OI0ODE JUNCTION:SILICON 20PIV
Al5CR3 i902-012¢& DIODE BREAKDEEN:2.061VY 5%
ALISCR4 1901~0040 OLBBESSILICGN 30HMA 30WY
A15L1 9140-0138 COIL/CHOKE 180 UH S%
ALSL2 9140~00%6 COILIFXD RF i UM
AlSL3 914000986 COIL:FXD RF 1 UH
ALSL4 Gi40-0181 GOIL:FXD RF 22UH 5%
ALSLS S140-0066 CULLsFXD RF 1 Uk
Al156€1 1854-0035 TRANSISTORINPN SILICON
ALSH2 1853-0008% TRANSISTU&:SILICON PP

1205-0012 HEAT DESSIPATOHR:ISEMICONDUCTOR
AlBR1 0I51-0394 RiIFXD MET FLH 51.1 OHM 1% 1/BW
AlSRZ QI58T-(3%4 ReFXD MET FoM 51.1 OHM 1LZ L /BW
AL5R3 2100~1756 Rz VAR WE 200 OHM 5% 1W
ALSR4& 079704405 RaEXD MET FLM 162 OHM 1% L/8K
ALSRE 0698~3403 TREFXD MET FLM 348 OHM 12 L/24
AlSRE 0I51-01%8 RIFXD MEY FLM 100 OHM 13 142B
A1SR7Y 06983442 RiFXD HMET FiM 237 DHM 1% 1/48W
ALSRSE 069 8-3405 RIFXD MET FLM 422 OHM LZ LA24W
ALSRS 0166~0024 R:FXD MET FLM 260 DHM 2% 34
AlST1 9L100-1698 TRANSFORMER sBULSE
Als 084056016 BUARD ASSY:POWER SUPPLY
aAl6C1 0180-0050 C2FXD ELECT 40 UF +75-10% 50VDCH
AL6C2 0186-0230 CiFXD ELECT 1.0 WF 20% 50UDCW
Alé6C3 0180-0138 CorXD ELECT 100UF —104100F 48VDLH
Al&C4 018C-0050 CIFXD ELECT 40 UF +75-10% SOVDLR
ALSLS 01800230 L2FXD ELELT 1.0 UF 20% S50VDCH

# See introduction to this section for ordering information
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Section V1 Model 8405A
Table 6-1. Reference Designation Index {Cont'd)

D‘?ﬁgg;‘;‘;ﬁ)‘; @ Part No. Description # Note
Alele 0180-0138 C:FXD ELECT 100UF —10+1008 40VDCW
Al6CRY 15¢01-0024 DICDESILICON 0.754 2040 RLY
ALGLRZ 1901=-0026 DIEGDE2SILICON 0.754 2006 PLY
AL6LR3 1962-0062 OLODE BREAKBGWN:23.75V
AL6CR4 1901-0033 DIGDE2SILICON 100MA 1BOWY
AL&CRS 19010033 DLODE:zSILICBN 100MA 180WY
AL6LRS 1901-0033 DLODE:zSILICAN 100MA 180wWY
AL&6CRT 1904-0057 DEODE BREAKDOWN:S.49Y
ALGLCRB 1901-0026 DLODE:SILICON 0.75A 200 RLV
ALGLRY i%01-0026 DICDE:SILICON Q.75A 200 REV
AL6CR1O 19020062 DIODE BREAKDEWN:3.75V
AlsCR1L 1901-0033 DIODFE:SELICON 100MA 1BOuWY
AlsLh12 1501-0033 DEGDE:SILEICON 100MA 180WY
ALGLR13 190.1-0033 DLGDE:SILECON 1060MA 180KWY
Al6LR14 1902-0057 DEODE BREAKDOWN:bH. 49V
AL&MFL 5020-2045 CARD EXTRACTER
AleQi 1854—-0020 TRANSISTOR:ZNPN SILICON
AleQ2Z 18530009 TRANSISTOR:SILLCGN PP
A1603 1854-0071 TRANSISTOR:SILLICON NPN
Ale6G4 1854~0G20 TRANSISTOR :NPN SILEICEN
Al&ES 18530009 TRANSISTOR:SILICON PP
Alege 1854~0C71 TRANSISTOR :SILECUN NPN
AlaR] 08130040 ReFXD WH I OHM 1E 5W
Al&RZ 0I57-G1%8 R:FXD HMET FL® 300 GHM 1% 1/2W
A16R3 07570317 RaEXD MET FiM L1.33K OHM 12 L/84
AlBR4 0698-3155 RiEXD MET FLi 4.64K OHM 1% :/8¥
AL6RS 07510424 RIFXD MET FLM 1.10K OHM 1% 1/8W
ALORS 0811-0040 ReFXD WK 1 OHM 1% 54
ALE6RT QI5T-0424 RaFRD MET FLM 3.10K OHM 12 1/84
Al6RSB 0159-0G773 RaFXD FLM 1.2K OHM 2% 1/4W
ALERS 07571-03%8 RIFXD MET FLM 75 OHM 1% 1/8H
ALGRIQ 63 E~0064 R:FXD MET FL#M 2.15K DHM 1% 1/8%
AlER1LL 23100~06324 H2 VAR WW 500 OHM 10X LIN 14
AleR12 0157~0424 RaFX0D MET FL¥ 1.10K OHM 3% 1/8H
ALGR1Z 08131~0040 R:FXD WW 1 OhM 1E SW
AleR14 0157-01%8 RIFXD MET FL# 100 OHM 1% L/2M
AL6RIS 07573-0317 ReFXD MET FLM Y.33% DHM 1E 1/84W
AlBR1é G6S8~3155 He FXD MET FLM 4.64K OHM 12 1/8H
AL6RLT 0I5 70424 R3FXD MET FLM 1.10K OHM 1% 1/84
Al&R 18 015T1~0424% R:FEXD MET FLH l..10K QMM 1Z 1/8W
ALERIS 0811~0040 R:FXD WW 1 OHM 13 SW
A16RZ0 GI5T1-0077 R:EAD FEM 1.2K DHM 28 L/4W
AleR21 0757-03%8 RIFXD MET FLM 75 OWM 1% i/8W
AleR22 0658-0084 R:FXD MET FLM 2.15K OHM 1% L/8W
Al6R23 2100~0328 RIVAR WW 500 OHM 10% LIN 14
ALGRZ4 QI5T-Ghz4 ReFXD MET FiL¥ L.10K OHM 1LE 1/8K
517 (8405~-60137 DELAY L INE ASSY
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Model 8405A Section VI
Table 6-1. Reference Designation Index (Cont'd)

D%z{g;z?ﬁl% & Part No. Description # Note
ALB CB4C5~6G03 BOARD ASSY:ISGLATION AMP.
AlBCE C186~010¢6 CIFXD ELECT 4.7 UF 103 35¥DCHW
AlBC2Z 0i50-0121 C28XD CER 0.1 UF +80-203 S50VDCH
A18C3 0180-0137 CiFXD ELECT 100 UF 20% 1QVDCE
ALBC4 0160-2328 CIFAD MICA O.0LUF 1%
Al8CS 0i86-0140a C2FXD ELECT 4.7 UF 103 35VDCH
AlBCS 0180-031640 C2FXD ELECY 4.7 UF 10% 35VDCW
ALBCT 0180-2071 C:FXD ELECT 0.922 UF 10% 35VDCW
AlBCE 0180-G100 CAFXD ELECTY 4.7 UF 10% 35vDCY
ALBLS C18C~01GD L2FXD ELECT 4.7 UF 102 35VOCH
A18C1i0 180-0166 LIFXD ELELT 4.7 UF 10% 35VDCH
Al8C11 018G~010Q C3FXD ELECT 4.7 UF 103 35v0CH
aAl8Ciz G186-0100 C3FXD ELECT 4.7 UF 103 35VDCH
AlBL13 01800100 C2FXD ELECT 4.7 UF l0% 35vVDCH
A1BC14 0180-0100 C:FXD ELEGT 4.7 UF 10% 35VOCHW
AlBL15 Q1B0~-0100 C:FXD ELECY 4.7 UF 10% 35¥DCW
Al8C1e 0160-2143 CiFXD {ER 2000 PF +80-202 1000VDGH
ALBLC17 0160-2261 CIFXD CER 15 PF 52 S00VDCHW
A18CR1 G 8405~ 8004 DIGDES:SILICEN MATCHED PAIR
Al8CR2 PART OF ALBLRE
AlgL1l S1e0-1719 COTL VAR
AYBLZ 9140~0114 COIL:FXD RF 10 UH
Al8ME1L 50202045 CARD EXTRACTER
a186¢1 1854-0071 TRANSISTORZSILICON NRN
41802 1854~G071 TRANSISYOR:SILLCON NEN
£1803 18546~-0071 TRANSISTURSSILICON NPK
A18G4 1854-0071 TRANSISTOR :SILICON NPN
ALBGS 18%4-Q0G71 TRANSISYTOR:SILLICON NPN
418C6 1854~-0071 TRANSISTORISILICON NPK
Al8R1 0757-0459 RIFXAD MET BLM 56.2K OHM iZ L/84
A18R2 06%$8~3157 R:FXD MET FLM 19.6K DHM 12 1/84
A1BR3 G698-3157 RiIFXD MEY FLM 19.6K MM 1% 1/8K
ALBR4 07571-0442 R:FAD MET FLM L0.0K DHM 12 1/8W
A1BR5 0698-3160 HIEXD MET FLM 31.6K OHM 1% 1L/84
AlLBRG 01530280 RIFXD MEY FLM IK OHM 1% 1/8W
418RT Q1570444 RIEXD MET FLM 12.1K DHM 1% 178w
A18RE C6SE~0083 RIFXD MET FLM 1.96K OHM 13 1/8u
A18RS NOT ASSIGNED
A18R10 GI57-C442 R3FXD MEY FLM 10.0K OHM 12 1L/8&
ALBR1T 2100-1760 Ra VAR WW 5K OHM 5% 1V
ALBR1LZ 07571-0447 RIFXD MET ELM 16.2K §HM 1% 1/8u
ALBR13 Q151-C278 R:FXO MET FLM 1.78K OHM 1% 1/84
ALBR14 0757-0428 R3FXD MET FLM 1.62K DHM 13 1L/8%
A18R1S 095710428 RIEXD HET FLM 1.62K OWHM 1Z 1/8%

# See introduction to this section for ordering information
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Section VI

Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

Reference
Designation

#p Part No.

Description #

Mote

Al8BR1%
A18R1T
AlBRIiS8
ALBRI1G
ALBRZO

ALBRZ]
AlBRZZ
AlBR23
ALBR24
ALBR25

ALBRZE
AlLBR2Y
ALBRZE
ALBRZY
ALBR3O0

Al9
AlI9CRL
A20
AZOCRL
A21
A21RE
A21R2
A21R3
AZIR4
AZIRS
AZLIRE
B21RT
AZIRS8
AZ1RS
AZ21IR1Q
AZ1RI11
AZLIR12
AZ21R13
AZIR14
AZIRLSB
A2IRLE
AZIRLT
az1s81
A2 2
A22C1

AZ2¥F1

07570288
01570438
G157~0280
0757~0384
0569.8-3444

Q1570280
06983441
0698~3153
015710439
0658-0082

064583155
(0698~3136
0698-3406
06983438
0698~-0084

0B8405-6035

UE405-6034

Ga4L5-6052
Co6S E~4084

066G 8~-4085
0698-4086
069E-4087
065 E~4088
C&9E~4G89

065 8-40%0
0759~G390
0698~4091
(0668~4092
0658-4093

0658=4094
069 8-4095
0658-4096
36984097
oT57-0275
G6S8~4059
3100-1834
084056051
0140-0216

08405-C013

R3FXD MET FRiM
RIEXD MET FLM
REFXD MET FLM
R:EX0 MET FAM
R:FRD MET FLM

R: FXD HET FLM
Ri FXD MET FLM
R3-FXD MET FLM
Ra-EXD MET #4M
R2FXD HET FLM

R FXD HET FhM
RIFXD MET FLM
RiFXD MET FiM
RIFXD MET ELM
RzFXD MET FLM

9.09K OHM 1% 1/3%
5., 11K OHM 12 1784
1K OHM LX 1/8W
51s1 OHM 13 3784
316 QHE 18 1/84

AK OHM 13 1/84
215 OHE 1% 1/8H
3.83K OHM 1% 1/84
6.81K DHM 1% L/84
464 OHM 1E LABW

464K DHM 1% L/8KW
17.8K OHM LZ 1/8¥
1.33K GWM 1Z 1/2u
147 OHM 13 178K

2.15K OHM 1% 1484

CABLE ASSY:QUYPUT DELAY LENE

NSR PARYT OF ALY

CABLE ASSY:PULSE GENERATOR

NSR PART OF A20

SHWITCH ASSY:PHASE HETER OFRFSEY

RaFXD MET FiM

RIFXD MET FLM
RIFXD MET FALH
R:FXD MET FLM
R:FRO MET FiM
R FXD MET FLM

RaFXD MET F&M
Rz EXD MET FiM
R FXD MET FLM
REFXD MET FLM
R FXO MET ¥FiM

RIFXD MET FLHM
R:FXD MET FLM
R3-FXD MET FLM
Rs FXD MET FLY
R3FXD MET FLM

RaFXD MET F4HM

SKITCHzZRATARY

19.2 OHM 18 1784

20.8 OHM 1% L/8W
22.6 OWMM 1% L/8M
24 .6 OHM 31X L4384
27 OHM 12 1/8M

29,7 OHM 13 L/8W

32.8 OWM LE 1784
36,5 OHM 1% 1/784W
40.80HM 1% 1/8H

45.9 OHM 13 1/84
52 OHM 1% 1/8M

59.5 OHM 13 1784
6B.6 OHM 13 1784
80.2 OHM k% LA8BMW
94.8 OHM 1% 1/84
i3 OHM 18 3/8W

139 OHM 1% 1/84

SHITEH ASSY:AMPLITUDE RANGE

C2FXD MICA 270 PF 5%

COVERISWITCH
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Model 8405A Section VI

Table 6-1. Reference Designation Index (Cont'd)

Dliesggsg?ﬁ}% ¢ Part No. Description # Note

A22MP2 U8405-0014 PLATE:SHITOH GQVER

A22483 0B405-0014 PLATEISHITCH COQVER

A22R1 0695-0084 RaFXD MET FLM 2.15K @HM 13 1/8W

AZ2R2 06985851 R:FXD MET FhM 6.81K OHM 0.53 1/BW

AZ2R3 069 E~5847 RiFXD MET FAM 2150 OHM 0.5% 1/8%

A22R4 G69B-41400 RLFXD HET FLM 1.26K OHM 1% L/84

A22R5 G698«5850 RIFXD MET FLM 681 OHM 0.5% 1/84

A22RE& G6%8—-4101 R:.FXD MET FLM 1.85K OHM 1E 1/8%

A22R7T 06985848 R:FXD MET FLM 215 OHM Q.5% L/8%

AZ2RB 06588-4102 RiFXD MET FLK 2.06K OHM 12 1/8W%

A22R% 0698~434G RIFXD MET FLM 99,5 OHM 1% 1/8W

A22R10 069 8-0084 ReFXD MET FLM 2.15K BHM 1% 178

AZZR1Y Q69 8~5851 RiFXE MET FLM 6.81K OHM 0.5% 148w

AZ2R12 Q6985847 ReFXD MET FLM 2150 OMB 0.5% 1/8k

AZZ2R13 69 8-4100 R2EXD MET FLM 1.26K OHM 1% 1/84

L22R14 06985850 RIFXD HET FLM 681 OHM 0.5% 1784

A22R15 0698~4101 R:FXD MET FLM 1.85K OHM 1% 1/8%

AZZ2R18 069 8~5848 RiFXD MET FLM 215 DHM 0.5% 1/8%

A22R 17 069E~4102 R3EXD MET FLM 2.06K OHM 1% i/8W

A22R 18 0658—4349 RIFXD MET FLM 99.5 OHM 1% 1/8W

A2251 3100-1833 SWITCH:ROBTARY

AZ2W1 OB405—-6039 CABLE ASSY:SHORT AMP RANGE

AZ2WE G8405-6040 CABLE ASSY:MED AMP RANGE

A22K3 Q8405-6041 CABLE ASSY:LBNG AMP RANGE

A23 Q84Q5-6042 SHITEH ASSY:GH&NNEL

A23WP1 Q8&405-0013 COVERISWITCH

AZ3MP2 08405-0014 PLATE: SHIYTCH COVER

A23KEFSD 08405-0C 14 PLATESSHITCH COVER

A2351% 3i00~-1832 SHITCH: RUTARY

A23K1 QB405-6028 CaBLE ASSY

AZ23W2 08405-6037 CABLE ASSY

A23K3 0840560348 CABLE AS8Y

AZ24 08405~6053 SHITCH ASSY:2FREQ. RAMNGE

AZ4R 1 069 83444 BeFX4 MET FLH 383 OHM 12 L/8H

AZ4R2Z 0757-0419 RiFXD MET FLM 6£B1 OHM 12 1/84

AZ4R3 0157-0424 R:EXD MEYT FLH 1.E0K DHM 13 1/8W

AZ4R4 01510428 R2EXD MET FLHE 3.62K BHM 12 1/8%

AZ4R5 Q69 B-008% RaFXD HET FLH 2.15K OHM 13 L/84

AZ24RE Q6983151 RIFXD MET FLM 2.87K OHM 13 1484

# See infroduoction to this section for ordering information
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Section VI Mode] 8405A

Table 6-1. Reference Designation Index (Cont'd)
Reference Part N .
Designation ¢p Part No. Description # - Note
AZ4R7T 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8%
AZ4R 8 03157-G438 RrRXD MET FAM 5.31K OHE LZ L/8HE
AZ4Rg 0757-0440 RaFXD MET FAM T.50K OHM 1% 1/84
A24R10 01570442 R3EXD MET FLM 10.0K OHM 18 1/8M
A24R11 07T57-0289 RaFXD HEY FiM 13.3K OHM 13 1784
AZ4R12 G698-3138 R:FXD MET FIM 17.8K OHM 1Z 1784
AZ4R13 0698~3159 ReFXD MET FLM 26.1K OHM 4% 1/84
AZHR T4 069 8-31561 RaFXD MET FLHM 38.3K OMM L8 1/8MW
AZ4R15 07157-0458 R:FXD MET FLM $3.1K OHM 1% L1484
A24R 16 0I57-0462 RAFXD MET FLM 75,.0K OHM 12 1484
A26R17T 0157-0466 RIFXD MET FLM 110K DHM 13 /84
A24R18 06983453 RaFAD MET FLM 196K OHM 12 1/78W
L24R19 069 8-3460 ReFXD MET FhM 422K OHM 13 178
A24R 20 0683~1055 Ra&EXD COMP 1 MEGOGHM 55 1/464W
A24R21 05710467 RIFXD MET Fi¥ 121K OHM 18 1788
AZ4R22 GI5T-0440 R:FXD MET FLM T.50K OHM 1Z LJ8Y
AZ4RZ3 QI5T-0441 BaFXD MET FLM 8.25K DHM 13 1/78M
A24E 74 0698-3155 RIFXD MET FLM 4.64K OHM 1% 1/8k
A24R25 0698~3154 RIEXD MET FLM 4.22K DHM 1% 1/8W
AZLR 26 0157T-0438 RzFXD MET FLM S.11K GHE 12 178
24827 0757-0200 R2EXD MET FLM $5.62K DHM 1% 148N
AZ5R28 0157-G29¢C ReFXD MET FLM 6., 19K OHM 1% 1/78¥W
A26R 29 0151-0200 R&FXD MET FLM 5.62K OHM 138 1/84
AZAR3Q 07570436 RIEAD MET FiM S.11K GHH 13 1/8H
A2451 3100~1835 SWITCHIROTARY
AZ4W 1 084056032 GABLE ASSY:COAXILAL
A24W2 08405-6032 LABLE ASSY:CBAXIAL
AZ5 0B8405~6024% SWITOH ASSY :PHASE RANGE
A25EP1 5040-0218 COUPLERISWITEH SHAFT
AZSR1 0811~1638 RIFXD WW 344.8 OHM 0.1% 1/8¥M
h25R2 0811-1640 RaFXD WW 1111 OHM 0.13 1L/784
A25R3 NeGE-3279% Rz EXD MET FLM 4990 OM 1% 1/8W
AZ5R4 2100-0024 R:YAR COMP 1000 DHM 103 LIN 2N
AZ2581 3100~-1831 SKITCH:ROTARY
AZh 084056018 BUARD ASSY:EXTENDER

CHASSES PARTS

c1 0150-0119 CiFXD CER 2 X 0.01 UF 20% 250WM¥AC
cz 0180-0369 C:&XD ELECT 2B00 UF +75-10% &60¥DCW
c3 0180-0369 CSFXD ELECT 2BBO UF +15-10% &0VDCH
e 0150-06019 G:FXD CER 100G PF 20% SO0MDEN
[ 951 0150-0019 CzFX0 CER 1000 PF 208 S50G0VOCH
Ch 0150~GQ19 CaFXD CER 1000 PF 20% 500¥DCH
7 0isg-0019 L2FXD CER 1000 PF 208 500MDLH
{8 0150~-0019 CoFXD CER 1000 PF 202 S00¥DCH
9 03150~0019 C3 FXD CER 1000 PF 208 S500YDCHK
L10 0160~2148 LeFXD CER 470 PF +B0-203% 1Q000VRLE

624
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Model 84054 Section VI

Table 6-1. Reference Designation Index (Cont'd)

D}S’gg;g?i%; & Part No. Description # Note

Ci1l 0160-2140C CaFXD CER 470 PF +80-20% 1000YDLH

Clz 01662257 GifXD CER 10 PF 5% 500VDLK

bs1 2140~0244 LAMPIGLON T-2 BULD 1.0M AMP 95VAL

052 145¢-0708 LIGHT: INDICATOR AMBER

Fi 21L0~-0041 FUSEzlA 250V

Fi 2116~0202 FUSEzZD.504 250V¥

F2 Z1E0~-0202 FUSEz20.504 250V

3 21306202 FUSE20.504 25QY

J1 NSR PART OF W5

J2 NSR PART DF Wo

43 1250-QCHa3 CUMNELTORzBNC

Jhe 1250—-0083 CONMECTOR:BNLC

ii 9146~-00%6 COILIFXD RE 1 UM

L2 G140~0096 COW =FXD RF 1 UH

L3 9140-Q0%& CUILSFXD RE 1 UH

L 9140066 CORL2FXD RF 1 UH

L5 91001610 COELsMOLDED CHOKE 0.15 UH 202

Lo Q1001616 COIL2MOLDED CHOKE .15 WH 20%

L7 9140~0114 COILsFXD RF 10 UH

iLa 91400114 COIL:FXD RF 10 UH

Hi 11206354 METER:DEGREES

¥4 11200363 HETERIRMS YOLTS

M2 1120~1 466 METER:RMS VOLTS LIN AGG GPT G2

.3} 1253273457 CONNECTOR: POMER 3 PIN MALE

QF 18540063 TAANSISTORzNPN SILICON 2N305S5

(231 1200-0077 INSULATORS TRANSISTOR. MILA

Q2 1854-00463 THANSISTOR PN SLLICGN 2N305%

[4)4 12060-0Q77 INSIMATOR: TRANSISTOR, MILA

R1 0698-3420 BeFXD MEY FM 34.8K OHM 1§ LJ/2H

R2 Q813--0017 R:EXD W 5 QHM I0F 596

R3 £81i6—-0010 AEXD WH 12 GHM 10% 10W

R 071570351 RIFXD MET FLM 402 OHM 1% 1/74MW

51 3101-1248 SHITCH::PUSHAUYYON SPODYT

52 3101-1234 SWEITCHzSLIOE DPRT 0.54 125V AGADC

53 3101-0901 SHITCHzPUSHBUTTOGN 3PBY

¥i Ing—-1706 THRANSFORMER s POWER

Wi G8405-6033 LABLE ASSY:ILOAXEIAL

W2 MIT ASSIGNED

W3 D8405~6027 CABLE ASSY:APC AMP.

W NOT ASSIGNED

Ha G8405-6030 CABLE ASSY:®AR IF DUTPUT

b 18456029 CABLE ASSYs®uBs IF QUTPUY

# See introduction to this section for ordering information
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Section V1 Model 8405A
Table 6~1. Reference Designation Index (Cont'd)
Reference - .
Designation o Part No. Description # Note
WT 08405-6031 CABLE ASSY:ISOLATION AMP.
W8 08405-6031 CABLE ASSY:ISDLATION AMP.
W9 08405~6033 CABLE ASSY:CBAXIAL
W10 AB4OS~6036 CABLE ASSY:INPUT DELAY LINE
W1l 8120~ 1348 CABLE ASSY:IPOWER CORD
XA3 i251—-0194 CONNECTOR:zPRINTED EIRCUET 15~CONTALT
Kbk 12531-0194 CONNECTORIPRINTED CIRCULTY 15-LONTACT
XAS 1251-01358 CONNECTOR:BOBY 15 PIN
Xas 1251-0135 COMNECTOR:BODY 15 RIN
AAT 1253~013% CONNECTOR:BOGDY 15 PIN
XAB A253-Q135 CONNECTOR:=BERY 15 PIN
¥A9 1251-0135 CONNECTOR:BODY 15 PIN
XALG 1251~0135 GURNECTORzZBEDY 15 PIN
X411 1251-0135 CONNECTOR:BORY 15 RIN
XA12 1253~-0135 CONNECTOR:BODY 15 RIN
XA13 1251-0194 CUNNECTOR:PRINTED CIRCULT 1S~CENTACT
XAl4 1251~01%4 CONNECTORSPRINTED CIRCUIY 15-CONTACT
XA15 1251~-0194 CONNECTGRIPRINTED CIRCUIT 15-CONTACT
XAL6 1251-013% CONNECTOR:BEDY 15 PN
XALT NOT ASSIGNER
XALE 1251~0135 CONNECTORZB0DY 15 FIN
XA1S MUT ASSIGNEER
XA28 NOT ASSIGNED
XA26 1251-0135 CORNECTOR:ZBOBY 1S PIN
%F1 1400~G084 FUSEHDLDER : EXTRACTOR POST TYPE
XE2 1400~-CG8G FUSEHDLDER: EXTRACTOR POSE TYPE
AF3 1400-5084 FUSEHDL.DER: EXTRACTGR POST IYPE
XQ1 1200-0041 SGCKET:TRANSISTUR
x02 1200~0041 SOCKET: TRANSISTOR
MISCELLANEOUS
03700112 KNOB2BLACK » RANGE
AMPLITUDE RANBE & AMPL CHANNEL
$370-0113 KNOB:BLACK . SENSITIVITY
PHASE RANGE & METER OFFSET
03760114 KNGBIRED W/ARROW 54/8% 0D 1/8% SHAFT
PHASE ZEROD
¢370-0115 KNOBSRED BAR 548 DIA 1/8  SHAFT
PHASE, POLARITY
084056020 KNOB2FREG RANGE.W/0I4AL ATTACHED
5040-0404 HOLDER: PROBE
B5020-0457 PRGRE TIP
10213-67102 CLIPGROUND
10216~60001 ISOLATOR
11576A DIVIDER:10:1
08465-6048 GROUND CLIP ASSY
8710-008%4 NUT DRIVERZHEX 3—32VHEX OPENING
084052044 PROBE INSULATOR

6-26
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Model 8405A Section VI
Table 6-1, Reference Designation Index {Cont'd)
Reference Part N .
Designation & Part No. Description # Note
CABINET PARTS
1 50600734 FRAME ASSY:7 X 16 FM
2530-0011 SCREW:S5S5T FLAT HD 8-32 X 3/8
2 C8405-0025 PalkEL tFRONT
05146-0004 FOSTENER
3 5060~CTH7 FOOGT ASSY:FRM
% 1490-003¢ STAND:TILT
5 5068~0776 KLT:TH RACK MOUNT
& 084050011 SUB-PANEL:FRAGNT
1 50606740 TUP COVER ASSY:LleL FM
253e-00%L1 SCREMISST FLAT HD 8-32 X 348
8 0B405~0G15 PLATE-PANEL sRIGHT
G 08405-061& PLATE-PANEL SCENTER
10 5060~0152 BOTTOM COVER ASSY:l6l FM
253600k 1 SCREW: SST FLAT HD 8-32 X 348
11 506060222 HANDLE ASSY-SIDE
12 5060-0T765 RETAINER—-HANDLE ASSY.
2550~-0013 SCREW:SST BH B-32 X 87146
13 08455~0024 PabEL sREAR
25150017 SCREW:PAN HD PHIL BR 8-32 X 1/4
14 G8405-2021 EXTRUSIGNITOP
is 0B&05-2022 EXTRUSIGN: BOTTOM
1a S000-GT42 CUOVER:SIDE 7 X 1& 3M
23TE-0820 SGREW:SST FH PHIL DR 6~32 X 3418
17 S5C00-A052 PLATESFLUTERD ALUMINUM

# See introduction to this section for ordering information
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Section VI Model 8405A

Table 6-2. Replaceable Parts

#p Part No. Bescription # v Mfr, Part No. TG
3140~0155 CefFXD MICA 1325 PF 1% 500VOCW 28480, 0140=-01%5 1
G140-6156 C2FXD KICA 1500 PF 2% 28486 0140-015%6 1
Gle0~0157 C:FXD #ICA 1BSY7 PF 13 28480] 0140-0157 1
S140-0170 CiFXD MICA 5600 PF 5% 300VDCW 28480] 0140-~0170 2
0140-0176 CiEXD MILA MU0 PF 2% 284806 0140-0116 &
9140~0179 C:FXD MICA 10UO PF 2% 28480 0l40=GLl79 4
2140~01LE0 C:FXD MICA 2000 PF 2% 28480 0140-01480 1
Gl40-0182 C:FX0 MICA 5000 PF 2% 2B480] 0140-0182 i
0140~01%53 CiFXD BICA BZ PF 5% 284890] 0140-01493 1
§140-0194 C:FXD MICA 110 PF 53 28480 01L40-01%4 2
0140-0197 CiFX0D MICA 189 PF 5% 300 VDLW 04062 RDMLSFLA143C 1
Q1AC=0204 CIFEXD MICA 4TPF %% NPO 500VDCH 04062 RDMLISE4TGJISC 2
0140~-0206 C:FXD MICA 270 PF 5% 2B480| 0140-0206 3
0140=021¢ CiFKD MILA 270 PF 5% 28480{ 0140-0210 2
0140~0235 CIFXD MICA 225UPF 1% 300VBCH 14655 RDM20F{22500F 38 1
G150-0019 CIFXD CER 1000 PF 20% 500VDCW 72982 32700SX5U0102M &
0150-6050 C:FXD CER 1000 PF 600VDCW 77630| 0BD 1
G150-0051 C3FXD CER M0 PF &S00VDCHW 84411 GBD 1
0150-00669 CI1FXD CER 1000 PF +100-202 S00VOCW 72982 801-010X5601072 1
C150-0070 CiFXD CER 0.02 UF 202 S500VDCW 72982 821-03145L020G3H 1
G150-00T71 CIFXD CEHR 400 PF 5% 500VOLCH 56289 19029440 s
g150-0119 C2FXD CER 2 X 0.01 UF 20% 250WVAC 56289] 3602194 3
0150~0121 C2fXD CER 0.1 UF +80-20% S50YDCH 56289 S5C508IS-CML 5
G160-~G127 C:FXD GER 1.0 UF 202 25VDCwW 56285 5C1LICS~LML 3
0160-0161 C2FXD MY 0.01 UF 10% 200YDCW 2848C| Olea~0161 1
0160-0163 C:FXD MY 0.033 UF 10% 200VDCH 28480] 0len—-0163 i
Gle0-0164 C:FXD MY 0.039 UF 10% 200VDCH 28480] D160-0144 3
0160~C148 C:FXD MY 0.1 UF 10% 200VDLW 28480 0loU-0168 2
0ied-0174 CiFXD CER U407 WF +80-20% 25VOCW 56289] S5C11BIS-CML &
2160~-0301 CIFXD MY (.012 UF 108 200V0CW 28480] 0L&0-0301 3
0160~0342 C:FXD MICA 800 PF 1% 300VDCW 04062 RDMISFBQ1F3C i
0160=2055 C:FXD CER (.01 UF +80-20% 100VDCW 56289 CH23F101F1032522 8
0la0-2120 CiFXD MECA O.0LUF 1% 04062 ROM3IOFLO3#30 4
0160~2127 CIFXAD MICA 4600 PF 132 28480 0160-2127 2
0160~2139 CiFRD CER 220 PF +80-20% 1000VDCW 91418, TYPE B §
Cl60-2140 C:FXD CER 470 PF +80-20% 100OVDOCW 91418 TYPFE 8 2
0160~2143 CiFXD CER 2000 PF +80~-20% 1000VOCW Yi418 TYPE B 2
0160-2146 C:FXD CER 002 UF +80-20% LOOVOCHW Si418] Ta 1
0160-2211 C:FXD MICA 510 PF 5% 300VDCH 28480| 0len-2211 7
Cle0-2257 C:FXD CER 10 PF 5% 500VDCH T2982] 301-006—COHU~100.J 1
0160-2261 LIFXE LER 1% PF 52 S500VDOCH T2982] 3Gi1-~NP{-18% PF is
Qlen-2276 CIFXD MilLa 2780 PF 2% 300¥DCH 26480 0160-2276 1
G160-2277 C:FXD MICA 15000 PF 2% 26480 Oleu~227¢ 2
0160-2278 C:FXD MICA 34000 PF 2% 28480| olen-2278 i
0160-2279 CiFXD MICA 880G PF 2% 300VOCK 28480 0160~2279 1
0Le0—-2%17 Cafxll CER D.0% UF +80-202 100VDCW 441l TYPE TA 7
GLB0~C050 CIFXD FLECT 40 UF +75-10% SOVOCHW 28480 0180-0050 2
01806—-0061 CIFXD ELECT 10UUF +100%-10% LSVOLW 56289 301076015004 i
013c-00%8 CIFXD FLELT 104 UF 202 20VDCW 28480 0180~00654 2
Q1BL-0100 CiFXD ELEGCT 4.7 UF 102 35VD0W 25480, OL80~-0160 81
0180~Glis CIFXD ELEGT 6.8 UF LGZ 35VDCH 28480 01I80-0ilae F3
0180-C137 CIFXD ELECT 100G UF 20% 10VDCW 28480G] CGIBO~0L37 3
0180-0138 CiFX0 ELECT LOGUF ~10+1008 40VDCW 56289 D36254 3
0180-0195 CIFXD BLELCT G.33 UF 208 35V0CHW 28480 01BO-0195 i

# See introduction to this sectien for ordering information
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Model 8405A Section VI
Table 6-2. Replaceable Parts {Cont'd)

@& Part No. Description # Mir, Mifr. Part Nao. T
c180~0230 CLiFXD ELELT 1.0 UF 204 50VDCW 28480 GL80~0230 2
3180-0291 CiFXD ELECT 1.0 UF 10% 35¥V0CwW 28680 0LBO=-{(2%1 3
CLB80~-0369 CiFRE ELECT 2800 UF +T75—10% 60VDULN 56289 D39s823 z
CIBC—-0374 C:FXD ELECT 10 UF 10% 20VDOW 28480 01800374 &
(180-173% CiFXD ELECT 0.2Z2 UF 10Z 35VDQW 28480 CGIBO~1435 i
0180~-1746 CHFXD ELECT 15 UF 10Z 20VDLW 28480 018Q~1744 i
018G-2071 C:FXD ELECT 0.022 UF 10% 35VDCW 28480 0180-2071 2
0370~0112 KNOB gl ALK RANGE 28480 03T0~0412 1
0370-C113 KNOB2BLACK SENSETIVITY 28480 0370-0113 1
03708114 KNOB:zRED W/ARR(OR S/8% 0D 1/8% SHAFT 28480 03700114 1
037¢~-C115 KNOB:IRED BAR 578 BIA 1/8 SHAFT . 284848 03740-01156 1
GC510-4004 FASTENER 46384 (iL-432-20 1
GER3~1055 RIFXD CUMP 1 MEGUHM 5% 1/4W 01121 CB L0555 1
CHB6~108% RIFXD CUMP 1 MEGURM 5% 1/2W 0lizi EB 105% 1
0698~0082 ReFXiD) MET FLM 404 OriM 13 1/8W 28480 G6%8-0082 Q
G698-0083 RIFXD MET FILM 1.96K OHM 13 1/8W 28480 0698-0083 b4
C658-0084 RiFAD MET FLM 2.515K (OHM 1% 1/8W 284801 G698-0084 15
C&ES8-0085 RIiFRD MET FLM 2.6%K OHM 1% 1/8H Z848Q (698-00485 5
C698~3141 RIFXD MET FLM 2.87K OHM 1% 1/24 2848G, 0698-316G1 V3
Q6a98-2132 ReFXD MET FLM 261 OHM 1% 1/8W 28480 Q694-3132 2
0698-3136 CRIFXAD MET FLM 178K OHM 1% 1/86 28484] 06%8~3138 13
06%8-3150 ReFXD MET FLM 2.37K OHM 1% 1/8W 28480 0698-3150 4
GH98-3151 RIFAD BMET FilM 2.BIK DHM 13 1/8KH 28680 0698-3151 3
0698-2152 REFXD MET FLM 3.48K OHM 14 1/78W 284807 0698—-3152 3
GHS8-31583 REFXD MET FiLM 3.63K OHM 1¥ 1/8W 284801 (06%98—3153 17
CHGB~-3154 RIFXD MET FLM 422K OHM 13 1/8W 284807 0698-31%4 3
J69B=3155 RsFXD MET FLM #4.04K OHM L3 1/8W 28480 0698~3155 14
CH698-3156 RIFXD MET FLM 14.7K OHM 1% 1/78% 28480 06983186 ]
0698-3157 R:FAD MET FiLM 19.8K OHM 1Z 1/8W 28480 0698~3187 16
{658-3158 RaFXD MET FIM 23.7TK OHM 1% 1/84W 285480 06968~3158 72
0698~-3159 RIFXD MET FLM Zb6. 1K OHM 1% 1/8W 28480 0695-315% 7
Q698-3160 ReFXD MET FLM 3l.60K OHM 13 1/8% 28480 (06S4—3160 2
t6498-3161 R:FXD MET FLM 38.3K OHM 1% 1/84W 28480 0698-3161 3
0698-3162 R:FXD MET FLM 46.4K OHM 1% 1/8W 28480 0698-3162 9
{658~3243 RIFXD MET Fimd L78K OHM 13 1/8W 28480 (06%8~3243 1

CG698-3276 RIFXD MET FLM 4990 OHM 12 1/8W 28480 06983279 H
Ca98-3400 R:FXD MET FLM 147 OHM 13 1/2W 28480 069834046 1
0698~ 3403 R:FXD MET FLM 348 OHM 1% 1/24 284801 06983463 1
0&698—-3405 RIFXD MET FLM 4«22 OHM 1% 1/2W 28480, 06983-3405 3
06983406 RIEXD MET FLM 1.33K OHM 1% 1/24 28480 0698-3406 FS
C698-3407 RiFXD MET FLM 1.96K OHM 13 1/2W 28480] 06%8-3407 2
Q6583420 R:FXD MET FiM 34.8K OHM 1Z 172K 284801 06983420 1
{698-3431 RzFXD MEY FLM 23.7 OHM 1Z 1/8K 28480 (0698-3431 ?
06983437 RIFXD MET FLM 133 0OHM 12 1784 284800 0698-3437 8
0698~3438 R:FXD HMETYT FLM 147 OHM 1% 1/8W 28480 06%8-3438 7
{698~3440 R2FXD MEYT FLM 196 OHM 1% 1/78W 28480 (0698-3440 14
GHIB-344]) RIFXD MET FLM 215 OHM 1% 1/84W 28480 0698—~344«l 5
(658~-3442 R2FXAD MET FLM 237 OHM 13 L/8W 28480 06983442 3
CH98-3444 RIFrXD MEY PFLM 316 OHM 1% 1/78H 28480 06%8~3444 3
0698~ 3445 RIFXD MET FLM 348 OHM 13 1/8W 28480 0698-3445 2
CH6S8~3440 RiFXD MET FLM 383 OHM 1% 1/8K 28480 (06%8-34446 1
0698=-3447 R2FAD MET FLM %22 OHM 1Z 1/84W 28480 0698~3447 i
D6GB~3449 R:FXD MEY FLM 28.7K OHM 1% 1L/78W 28480 (0698~-3449 &
06983450 RIFXD MET FiM 42.2K OHM 1% 1/84W 2480 06983450 2

# See introduction to this section for ordering information
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Section VI Model 8405A

Table 6-2. Replaceable Parts (Cont'd)

& Part No. Description # Mifr, Mir. Part No, TQ
GHSHE=-3453 RaFXD MET FLM 196K OHM 1% 1/78W 28480 0698-345%3 7
36983454 RIFXD MET FLM 215K OHM 1% 1/8u 28480 (0p98—3454 1
CL98—3455% ReFXD MET FLM 261K OHM 13 17949 28480 0698-3455 1
a9 8~3459 RSFXD MET FLM 383K OHM 1% 1/8W 2848C| 0698~3459 1
6983460 RIFXD MET FLM 422K OHM 1% 1/84 28480 0698~3460 2
C6S8~4037 RaFAD MET FLM 40.4 OHM 1% 1/78W 28480] 0693~4037 7
C658-4084 RIFXD MET FLM 19.2 OHM 1% 1/8W 26480 0698~40584 1
C65E6~-4085 RIFXD MET FLM 20.8 OHM 1% /784 284801 0693-4085 1
(6584086 RIFXD MET FLA 22.8 (GHM 13 1/78W 28480 0698~4084 i
CHESE~4OET RIFXD MET FLM 24.6 OHM 1% 1/8% 28480 0698~4087 1
G658-4088 R2FXD MET FLM 27 OHM L% 1/78W 28480 Ce98-4088 i
LOS E-408% RSFXD MET FLM 29.7 OHM 1% 1/8W 28480, 0698~4CaG H
L698-4050 ReFXD MET FILM 32.8 OGHM 18 1/8H 28480; (695-4C%0 i
06%58-4091 RIFXD MET FLM 40.80HM 1% 1/8W 28480] 069B-4051 1
C658-4092 RIFXD MET FLM 45.9 OHM 1% 1/8W 28480] G698~4D92 i
U6%8~-4093 REFXD MET FLM 52 OHM 1% 1/8W 2B4B0;] 0698-40%3 1
066 8-4094 RIFXD MET FLM 59.5 OHM 1% 1/8W 28480| 06984094 1
GHSE~40%95 REFXD METY FLM 68.6 OHM 13 1/78W 28480 0698-40%5 i
06G8~4096 R2FXD MET FLK BO.2 OHMM 13 1/8W 28480 06984096 3
0658-4057 RIFXD MET FLM 94.8 OHM 1% 1/8W 28480 0698~4087 1
C6GE-4099 KiFAXD BET FLM 139 OHM 13 1L/8W 2H4B0| 06984099 i
GHSE-4100 RIFXD MET FLM 1.26K OHM 1% L/8W 28480 0698~4100 2
CHEGE~4101 RaFXD MET FLM 1.85K OHM 13 1784 28480 0698~4101 2

06984102 RIEXD MET FLM 2,.06K DOHM 1% 1/0uW 28480] 0698—4102 7
CHIA~43 15 RIFXD COMP 430 OHM 5% 1/2W 28480] 0698-4315 1
69 8-a345 RIFXD MET FLM 99.5 OHM 1% 1/8w 284801 0698-~434¢ K
06 8-5847 R2FXD BET FLM 215G OHM 0.5% 1/8W4 28480] 06985847 2
G6HIB-5848 RIFXD MeT FLM 215 0GHM 0.5 1/8wW 2648067 0698~5844 2
CE$H-5850 K2FXD MET FLM 681 OHM 0.5% 1/8W 2B480| 0698-5850 2
D&98~-5851 ReFXD MET FL# 6.81K OHM 0.5% 1/84W 28480 0698-5851 2
075 I-COT7 RIFXD FLM 1.2K OHM 2% 1744 28480 0757-0077 z
CART-CLl23 RIFXD MET FLM 34.8K OHM 1% 1/84 28480 OTHT-QLE3 3
CT57-CL%8 RIFX0 MET FLM 100 GHM 1% 1/2W 28480 0757-0145 2
C757-0199 RiFXD MET FLM 21.5K GHM 1% 1/8W 28480 0I5T-01%% 4
CIsT-C200 RIFX0 MET FLM 5.62K DHM 1% 1/8W 284807 07157-028£0 7
0TBT~-0274 RIFXD MET FLM 1.21K OHM 1% 1/8W 28480] 07570274 1
CIsT-G275 RIFXD MET FLM L13 UHM 1% 1/78W 28480 07571-0215 1
GI57~0218 R3FXD MET FLM L.78K OHM 1% 1/8wW 28480] 07571-G218 7
0I57-0279 RIFXD MET FLM 3.16K OHM 13 1/8W 28480 0157T~0279 &
CI57T~0280 RiFXd BET Fi® 1K O6M L% 1/8W 20484 0I5 T-0284 19
CTIST~(2 88 RIFXD MET FLM 9.09K OHM 1Z 1/8W 28480 0757-02E8 4
0757-G289 REFXD MET FLM 13.3K OHM 1% 178w 28480 0T571-0289 3
0757-L290 RIFXD MET FLM b.19K OHM 1% 1/8W 28480 0757-8290 a
0¥I57-072%94 RIFXD MET FiM 17.8 OHM 132 1/78W 28480, 0757-02%4 &%
g7157-0G316 RiFX0 MET FLM 42.2 OHM 1% 1/8H 28480} 0757-03186 3
CT57-C317 ReFXD #MeT FLd 133K OHM L¥ 1/8W 28480 0I57~-0G317 3
0T57- G346 R:FXD MET FLM 10 OHM 13 1/8W 26480 0757-0346 2
£757-0351 RIFXD MET FLM 402 OHM 1% 1/4W 28480 0757-0351 i
CT57-0390 RIFXD MET FLM 30.% O#M 1% 1/84 28480 QT757-4384 3
CT87-03%4 REFXD MET FLM 31.1 GHM 13 1/8W 28480 0757T-03%4 9
£757-0398 RIFXD MET FLM 75 OHM 1% 1/8W 28480] 0757-03%8 2
CI57-04G1 ReFXD MET FLM LOU UHM 1% 1L/8W 284801 0757-040G1 6
GT57-C402 R:FXD MET FLM 110 OHM 1% 1/8wW 284800 07571-0402 ?
075 7-0403 R:FXD MET FLM 121 OHM 1% 1/8k 28480 0757-0403 3

# See introduction to this section for ordering information
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Model 8405A Section VI
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& Part No. Description # Mir. Mfr. Part No. TG
CIST-04C5 RiFXD MET FLM )62 OHM 1% 1/84W 28480 QI8 1-0G4(0% 5
DIST-L406 RIFXD MET FLM 182 OHM 1% 1/8W 28480 0757-04C8 1
L757T-0416 RIFXD MET FLM 511 OHM 1% 1/8W 284840 075704146 i
£I57-L419 RaFAD BET FLM ool OHM 13E 1/785W 28480] 07510419 1
CIST-G420 RIFXD BET FLM 750 OHM 12 1784 28480 075704440 2
0757~Ca22 R2FXD MET FLM 909 0OHM 1% L/8W 28480 GIST~Ga22 i
CT571~0424 RiFXD MET FLM 1.16K OHM 1% 1/8W 28480 07570424 12
07571-C428 RIFXD MET FLM 1.b62¢ OHM 1% 1/8u 2B4BU] Q757-0428 7
157438 RIFAD BET FILM 5,11 OHM 1% 1/8W 284807 OTe7~C438 9
C7157-6439 REFXD MET FLM 6.B81K 0OHM 1% 1L/8W 284801 0757-0439 5
C157-0440 RIFXD MET FLM T.50K OHM 1% 1/78W 28480 GI51-0440 4
CT57~Ca41 REFXD BMET FLM 8.25K OHM 1% 1/8W 28480 0757-0441 4
07157-0442 R2FXD MET FLM 10G.0K OHM 1% 1/84 28480| 0757-0442 13
LI5T~0443 ReFXD MET FLM X11.0K OHM 1% 1/78W ZBLGBG| OGTHT~0443 2
CT5T—Gads RIFXD MET FLM 12.1K OHM 1% 1/4W 28480 07571-Uabh4 3
0157~ C4q REFXD MET FLM 16.2K OHM 1% 1784 28480 QT8 T—~04%a7 %
L757~C458 REFXD MET FLM 5l.1lK OHM 12 1784w 28480 0797-0458 3
QI5T—CHanS REFXD MEY FiM S56.2K OHM L% 1784 28480, QT57~0459 3
CI57-L460 RIEXD MET FILM 61.9K DHM 1% 1/8W 26480 OT51-0460 H
0T5T-C461 R2FXD MET FLM 6B.1K OHM 1% 1/8W 28480, 0757-0461 1
CI5T~-C462 RiFXD MET FLM 75.0K OHM 1% 1/8+ 28480 Q¥BI-Gas2 4
0I5T-C464 RzFXD MET FLM $0.SK OHM 1% 1/8W 28480| 0757-04é64 1
QI57-C465 RIFXD MET FLM 100K OHM L% 1/8W 28480 07570465 16
CIsT-Cabé RIFXD MET FLM 110K OHM 1% 1/Bd 268480 01570466 5
CI57-C467 RIFXD MET FLM 121K (HM 1% 1/8W 28480 0757-0447 2
CIs7-0706 RIiFXD MET FLM S51la1 DHM 13 1/44W 28480 0757-0708 i
07157-C816 RIFXD MET FLM 562 UHM 1% 1/24 2868061 0757-4815 7
QI8 833 ReFXD EBET FLM 9.13K OHM 12 1/24W 2E480 0757~0GHE33 i
0151-1078 RIFXD MET FLM 1.47K OHM 13 1/7W 26480 0¥57~1C78 2
C7571-1094 RIFXD MET FLM L.¢7K OHM 1% 1/84 28480 G757-1084 6
Gl66-C024 RIFXD KMET FLM 260 OHM 23 3W 28480 0766~0024 1
0811-C040 R:FXD wWhi 1 OriM 1 5W 28480| 0811~0040 4
0811—1637 RIFXD WW 344.3 UHM 0.1% 1/3W 28480 08L1-1437 i
0811~1638 RIFXD Wk 34%4.8 OHM 0.1% 1/8k 28480| 0811-1438 1
0811-1&39 RIFXD Wi 477.6 OHE 0.1% 1/BW 28480| 0811—1639 1
CB1I-1640 RIFXD #wW 1111 UHM G.1% 1/BW 28480 0B81iI-1640 1
GBL1-1641 R2FXD Wi 6710 GHM 0.1% 1/8W 28480| 081li-ls41 2
CBli~1642 RIFXD W 8825 OHM 0.1% 1/8W 2B480] 0811~1842 i
G813-C017 RIFXD WW 5 OHM l0Z 5W 28480| 0813-0017 i
0814-C010Q R:FXD MWW 12 OWM 103 10W 28480 G8le~0G 1O 1
1120~0361 METERIRMS VOLTS 28480 1120~0381 1
1120-£394 METERIDEGREFS 28480 11200394 1
1120-1466 METER:RMS VOLTS LIN LOG OPT G2 28480 1120~1466 1
1200-G041 SOCKET:TRANSISTOR 71785 133-32-10~013 2
L260-G0T7 INSULATOR:TRANSISTOR, MICA 16037 #1112 i
1205=0012 HEAT DISSIPATUR:ISEMICONDUCTOR 28480 1205-0012 |
1205-0018 HEAT SINK 05820 NF-203 1
1205~0202 hEAT DISSIPATOR:SEMICONDUCTOR 28480 1205-0202 4
1250~0083 CONNECTOR :BNC 28480 1250-0C83 2
1251-£135 CONAECTOR:BODY 15 PIN 268480, 1251-0135 i
1251-019% CONNECTOR:PRINTED CIRCUIT 15-CONTACT 28480 1251-019%4 5
1251-2357 CONNECTORIPOWER 3-PIN MALE §2389] EAC~301 1
1400-0084 FUSEHULLERIEXTRACTOR POST TYPE 79515 342014 3
1450-0708 LIGHT: INDICATOR AMBER 28480 1450-5708 i

# See introduction to this section for ordering information
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Section VI ) Model 8405A

Table 6-2. Replaceable Parts (Cont'd)

# Part No. Description # Mir, Mfr. Part No. TQ
1450-0030 STANDzVALT 28480 1490-G030 1
1853-4601 TRANSISTOR:PNP SILICON 30V SO0MMW 284801 18%3-60C1 2
1853~ 0008 TRANSISTOR:zSILICON PNP 284B0] 18530069 12
1853-0010 TRANSISTORzSILICON PNP 28480] 1853-0010 3
1853—0020 TRANSISTOR:ISIL ICUON PNP 28480 1853~0020
1854~ 003 TRANSISTORENPN SILICON 28480 1854-0003 4
1854-0605 TRANSISTUR:SIL ILGN NPN 2NTO8 02735] 2NT708 10
1854—-0020 TRANSISTORZNPN SILICON 28480] 1856-0620 p
1854=03035 TRANMSISTURINPN SILICON Z28480] 1854-6035 }
1854~CC39 TRANSISTUR=SILICON NPN ZN3053 02735 2n3053 7
1854~0063 TRANSISTOR:NPN SILICON 2N3055 02735 2N30Ss ?
18%4—-C071 TRANSISTORISILICON HPN 28480] 1854-0CT) 41
1854~0371 TRANSISTOR:STLICON NPN 284807 1854-0371 4
1%01=-GG25 DIGDE:SILICON 1OOWV 1O0OMA 28480] 1%01-0025 3
1901-0026 DIONE:SILICON U.75A 200 PLY 284801 1901-0026 4
15{1-0033 DIODE2SILICON LO0MA 180WY 28450 1501-GG33 &
1901-06040 DIDDESSILICGN 30MA 30WV 07263 #NGLOSBE 35
19610047 DIODE JUNCTIUNZSILICON 20P1V 28480 19010647 i
1901~G441 DICDE:STEP RECOVERY SILICON 90-160NS 28480 1901-0441 1
1502-C018 DIGDE BREAKDOWNIL1.TV 5% 04713] LIN%941 2
1902-0025 DIODE BREAKDOWN: 10,0V 5% 400MW 284800 1902-0025 1
1502-0048 DICNEs BREAKDOWNZ 6, 81V 284B0| 19G2-0048 i
1902-0057 DIONE BREAKDOWNIS 449V 23480 1902~805%7 2
1602-0062 DIGDE BREAKOUMN:I3 .75V 28480 1902-00&2 7
1902-01286 DIODE BREAKDOWNZZ .61V 5% 28480 19020126 1
1902-{184 GIODE BREAKDOWN:SILICON 16.2V 532 28486 19020184 ?
2100-0024 RiVAR COMP 1000 GHM 10% LIN 2w 28480 2100-00624 i
2160~-0328 RIVAR W 500 OHM 10% LIN 1w 28480 2100-0328 2
2100~0947 R:VAR FLM 50K COHM 20% 3/4W 284840 210U-0942 3
2100-1658 RIVAR Ww 2K OHM 10% 1w 28480 21p0-1658 2
2100-1756 RIVAR WW 200 OHM 5% 24 284801 2100-1756 1
2100~1757 RIVAR WW 500 OHM 5% 1w 284801 2100~1757 2
2180-1760 RiVAR Ww 5K OHM 5% 1W 28480 2100~1760 3
2100-1761 RiVAR WW 10K OHM 5% 1W 284800 2100-1761 3
2110-0001 FUSEzla 250V 75915 312001. i
2110-0202 FUSF:0.504 250V Z2B480| 2110-0202 3
2140-024% LAMPIGLOW =2 BULB 1.0M AMP S5VAL 870340 AlH 1
7370~0G2¢C SCREW:SST Fr PHiL DR 6-32 X 3/16 QUOLOE GO 1
2515~0017 SCREW:zPAN HD PHIL DR 8-32 X 1/4 ooac; oso 1
29306-0011 SCREW:SST FLAT Hb 8-32 X 3/8 78189 GBD# 3
2550-CCL3 SCREW:2SST BH 8-32 X 5/16 28480| 2550-00613 1
3100~-1831 SWITCH2ROTARY 28480 3100-1831 1
3100-1832 SKITCHIRUTARY 28480 3100-1832 i
3100-1833 SHITCH:zROTARY 28480, 31060-1833 H
3100-1834 SWITCHIROTARY 2B480] 3100-1834 1
3100~-1835 SWITCHIRUOTARY 28480] 310U-1435 1
3101-0901 SWITCHIPUSHBUTTON 3PDT 82388 NF-4009 1
3101-123%4 SWITCHISLIDE DPDT 82389 11A-1242 i
3101-1248 SWITCH:IPUSHBUTTON SPDT 87034] 53%3-55480-121/A1H 1
SGGO-0052 PLATESFLUTED ALUM INUM 28480 S5000-G(52 i
5000-CT42 COVER:SIDE T X 16 5M 284800 50000742 i
5070~0457 PROBE TP 284801 5020~Ga57 3
5G70=2045 CARD EXTRAGTGR 2848400 5020-2045 16
£040-0218 COUPLERSSWETCH SHAFT 28486 5040~G218 i
5040-C404 HOLOER IPRGBE 28480) S040-0404 i
SCen-0222 HANDLE ASSY:SIDE 28480 5080-0222 i
5060-073%4 FRAME ASSY:7 X 16 FM 28480 5060-073% 1
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@ Part No. Description # Mir. Mfr. Part No. TQ
S060=CT40 TOF COVER a$5Y:lbL FM 28480| 5060-0740 i
5G60-CT52 BLTTOM COVER ASSYI16L FM 28480 5060~0752 1
5060-(765 RETAINER—HANULE 458Y. 28480 5060-0765 i
S5060-0167 FOUT ASOY:FM 28480 5060-0767 i
5C60-LT76 KIT:Th RaLK MOUNT 28480 B060~0T776 1
8120~ 1348 CABLE ASSY:PUWER CGRD 284801 §120~1348 1
§110-0084 NUT DRIVER:SHEX 3—32MHEX OPENING 96508] P-3 1
Q1G6-1610 CGIL:MULUED CHUKE 0.15 UH 20% 28480F 9100-1610 2
9100-1678 COIL3MOLGED CHUKE 43,0 UH 52 284807 9100~1628 1
9160-1653 CCLLIMULGED CHUKE 910.0 UH 5% 2B480} 9100-1653 1
SI0C—16G8 TRANSFOKMER t PULSE 28480, 9100-1658 1
91G6-1706 TRANSFORMER 3 POWER 28480 S100-1706 1
S100-1718 CLELzvakK 284807 9100~1718 7
1001719 COILzVAR 264807 9L00-i719 ?
SLaG-~CCT2 CLIL=sRF 5000 UH LOZ G526% SASQUO-I ]
9140-C096 CGIL:FXD RF 1 UK 28460 9140-G0%6 &
GL40=C114 COILIEXD RF LG UH 26480 9140-0114 &
§140~0118 COILIFXD 500 UH 5% 28480 9140~0114 1
§140-0120 CCIL:FXD 0.1 UH 20% 28480) 9140-0120 2
9140-0138 COIL/CHOKE 180 UM 5% 28480 9140-0138 3
H140~0181 CCILzFXG wF 22UH 5% 18526 12201HM 1
GClET-42106 RING:IDENT siue 28480 0018742106 1
C8405-0011 SUB-PANELIFRONT 28480 08%05-0011 1
L8465-0013 COVERISWITCH 28480 08405-0013 2
CB405-001G PLATE:SWITCH COVER 28480 0B405-001% 4
£8405-0015 PLATE: PANEL, RIGHT 2848G| 08405-0015 1
8405 -0016 PLATEPANEL, CENTER 28480] 08405-0016 1
C8405-0024 PANEL: REAR 28480 08405-00G24% 1
(8405-0025 PANEL: FRONT 28480 08405~0025 1
08405-2021 FXTRUSIGN:TOR 28480] 08405-2021 i
08405~2022 EXTRUSTION: BOTTOM 284801 08L4O5~-2022 H
GB405- 20048 PROBE INSULATOR 2B48G] GB405-204%4 1
0B405-2032 RINGSIDENT WHITE 284B0| 0B8405-2032 H
CE6405~60072 BOARD ASSY:SAMPLER 28480] 0B4{5-6002 2
(84056003 BOARD ASSY:ISOLATIUN AMP. 28480 03405-6C43 7
£8405-60(5 AOARD ASSY:PHASE SHIFTER 28480 OH4035%=-6005 1
C84G5-60CH BUARE ASSY:180 UEG. SWITCH 28480 0B405—-6006 1
D84C5-6009 BUOARD ASSY:sVOLTMETER 28480] 08405-600% 1
C8405-6010 BOARD ASSY:zAPL AMPL IFIER 28480 08405-6G10 i
CB405=56012 BOARD ASSY:SEARLH 28480 Q8405—~6012 1
G84CE~6013 BOARD ASSY:EQUALIZER 28480] 0B405-6013 i
(B4(5-6014 BOARD ASSYIVTO 28480 0B405-6014% i
L8405-6015 BOARD ASSY:PULSE GENERATOR 28480 Q8405-80615 H
C8405-6016 BOARD ASSY:PUWER SUPPLY 28480 0B405-b0ls 1
C8405-6017 DELAY LINE ASSY 28480] O0B&0S-6Q17 i
S8405~6018 BOARD ASSY:EXTENDER 28486 (08405-6018 1
C8405-6020 KNCBIFREG RANGE.W/DIAL ATTACHED 28480 08405-6020 1
C8405«6024 SWITCH ASSY:sPHASE RANGE 2848B0| O8405-6G24 1
CB4G5-6027 CABLE ASSY:APC 4MP. 28480 08405-6427 i
CEAOS5-6028 CABLE ASSY 28480, (0B4(05-60728 1
CB4G5-0029 CABLE ASSY:s®B® IF QUTPUT 28480 08405=-6629 i
(8405-6030 CABLE ASSY:®A® IF GUTPUT 28480 0B405-6030 1
CB4U5«6031 CABLE ASSY:21SULAT ION AMP. 28480 08B405~-603] 7
CE405-6032 CABLE ASSY:CODAXIAL 284B0[ 084G5-5032 2
08405~6033 CABLE ASSY:COAXIAL 28480 08405-6033 ?
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¢ Part No, Description # Mir, Mifr. Part No, TG
{8405~56034 CABLE ASSY:PULSE GENERATOR 28480| 08405~6034 1
B4G5-6035 CABLE ASSY:OUTPUT DELAY LINF 28480G] 08405-6035 1
0B405-6036 CABLE ASSY:INPUT DELAY LINE 28480 08405-6036 1
GB405-6037 CABLE ASSY 28480 08405-6637 H
C8405-6038 CABLE ASSY 2848G] G8405-6HG38 i
Ca405-6039 CABLE ASSY:SHORT AMP RANGE 28480 GB8405-6039 H
CB405-6040 CABLE ASSY:IMED AMP RANGE 28480] 08405-6040 i
4056041 CABLE ASSY:LONG AMP RANGE 28480 (084056041 1
CB4C5~6042 SWITCH ASSY:CHANNEL 28480 08405-6642 ]
CH4C5—6D47 CABLE ASSY:SPECIAL GDAX 28480| 08405-6047 ?
84056048 GROUND CLIP ASSY 28480) 08405-5048 }
CE405-6051 SWITCH ASSY:AMPLITUDE RANGE 28480] 08405-6C51 i
CGRALS-6052 SWITCH ASSY:PHASE METER OFFSET 28480| 08405-6052 i
CB405-6053 SWITCH ASSY:IFREC. RANGE 28480 0BaG5-6053 i
CB8405-6054 BOARD ASSY:PROBE 28480 0B8405-6054 2
GR4U5—6055 HOUSING ASSY:PROBE 28480 08405-6055 2
C8405-6057 BOARD ASSY:IF SAMPLER 28480] 08405-6057 1
CB405-6058 BOARD ASSY:PHASE METER 28480 08405-5G58 3
CB4C5~8001 TRANSFORMER : BALUN 28480 U08405-8001 ?
C8405-8002 TRANSFURMER S IF 28480 084G5-8002 2
08405-8003 TRANSISTURINPN SILICON SELECTED 268480 DB415-8003 2
{E84C5~8004 DIGDESSSILICUN MATOHED PAIR 28480 084058404 K
10213-672102 CLIP:GROUND 28480 10213-62102 1
1021 E6-60001 ISOLATOR 28L&0] 107216-60001 1
11576 A DIVIDER 10:1 284580 11575A i
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Model 8405A

Code
No.

00648
U
08213
00287
03334
§6348
00373
00658
88779
05781
00815

90853

00a66
05891
40923
b0z

TABLE 6-3.

CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manmufacturers Cataloging Handbooks H4w2
{(Name to Code) and H4-2 (Code to Name) and their latest supplementis. The date of revision and the date of the
supplements usged appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks.

Maaufacturer Address
l. 5. A Gommen Any supalier f 4.8,
BeCoy Electronics Yourt Holly Springs, Pa.

Sage Electzonics Carp. Rochester, ¥.Y.

Gemes |se. Ganieison, Cosn.
Huemigial Collon, Galif,
Microtron Co., Inc. ¥atley Streasm, N.Y,
Gariscx {ne. Cherry Hill, NS
Aeravox Gorg. few Bedford, Mass.
Amp. ing. Hattishurg, Pa,
Adreralt Radio Gorp, Boonten, N. i

Northern Engineering Laberafosies, nc,
Butlinglon, Wis.
Sangamo Eiechic Co., Plekens Div.
Fickens, 5.C.
Gily of industry, £al.
Cart E. Holmes Corp. l.es Angeiss, Calif.
Bicolab Inc, Livingston, N.J.
General Elestric Co., Capacitor Depl,
Kudsen Falts, K. Y.

Goe Enginsering Co.

G309 Aldea Praducts Co. Brocklon, Mass.
8112t Aller Bragley Co. Miiwagkes, Wis.
01255 Litlon {ndustries, {ac. Jeverly Hills, €alit.
Q1281 TRW Semiconductors, Inc. l.awndaie, Calil,
01255 Tesas irstsuments, Inc.,
Transistor Pradusts Div. Dallas, Texas
31348 The Alliznce ¥fg. 0a. Alliznce, Ghio
Q1588 Pacific Relays, {at, Van Nuys, Calif.
91678 Gudebiod Bros. Sitk Co. tew York, N.Y.
91930 Amewock Corp. Rocklord, {H,
§1881 Puise Engineering Co. Sants Clzra, Galil.
§2114 Ferroacube Corg. of Ametica Saugesties, N.Y.
02116 Wheelock Stgnais, fng, Leng Braaeh, K, J,
§228¢ Cole Rubber and Plastics [ng,  Sunnyvale, Calif.
02650 Amphenol-Borg Elecironics Corp.  Broadview, i,
02735 Radic Corp. of America, Semiconductor
and Materials Biv, Ssmerville, ¥ L
§2711 Vocaiine Go. of America, fnc.
Gid Saybroek, Conn.
52777 Hopkins Engineeiing Co, San Femando, Calif.
02875 Hedscn Teal & Die Go. Rewark, N.J.
§3508 G.E. Sesiconductor Prod. Dept.  Syracuse, N, Y.
§3785 Apex Machine & Tocl Co. Dtayton, Ghio
§3797 Eddzma Corp. Cemplen, Gelit,
§3818 Patker Seal Co. Los Angeles, Cali.
G3B77 Traasitron Elechtiic Corp, Wakefigld, Mass,
63888 Pyrofilm Resister Co., Inc.  Cedat Knsils, 8.1,
3552 Siager Co., Uiedf Div.
Findeme Plant Sumervitle, N.j.
04805 Asrow. Harl and Hegeman Elect. Co.
Hartford, Conn.
04013 Taurus Corp. Lamberiviiie, M. 3,
4062 Arce Efecironic iac. Great Neck, N.Y,
§4223 Hi-Q Division of Asroves Myrtle Beach, S.4.
(4354 Precision Pager Tyhe Go. Vineaeling, it
04464 Dymec Division of Hewlett-Packard Co.
Palo Alto, Calif.
44651 Sylvania €leciric Products, Microwave
Desice Div. Mountzin View, Calif.
04573 Dekels Eagi. dac. Gulver City, Galit
(4713 Metorola, Ing., Semiconductor Pred. Div.
Fhoenix, Arizona
Q4732 Filtrer Co., jnc. Wasterr Biv.
Culver City, Calif,
44773 Automatic Eiscliic Cn. %osthiake, 1H.
24796 Sequoie Wire Ce. Redwoad City, Calif,
94811 Pracision Coil Spring Ce. Ei Monte, Calit.
G487¢ P.M. Motor Company Westchester, i
04919 Compenent Mig. Service Co,
W. Bridgewales, Mass.
45066 Twentieih Century Plastics. iac.
Los Angeles, Calif,
0061547

Ravised: Apsl, 1989

Cod
No.

05245
05277

85347
05387

05574
05533
05616

05624
05728

45728
05743
05820
36004

06080
26178
06467
96540

08555

06665
06751
06817

06980
079088
97128
67137
07138

07144
67233
97258
(7251
67261

07322
07347
07397

07760
07829
07910
07833

07989

88145
85203
08358

08524
§8664
08717
08718

08727
08782
48806
08944

08028
09134

Bodinz Elect. Lo,

Honufacturer Address

Components Corp.

Westinghouse Electric Corp.
Semi-Cendusier Depl.

Uttroniz, inc.

Umen Carhide Gom., Elect, Div.
Mew York, N.Y.

Cannga Park, Calif.
Sunnvvale, Calif,

Chicags, HL

Youngweod, Pa.
San Maten, Calil,

Viking fad. Inc.
feore Electro-Plastics inc.
Cosmo Plastic
{e/u Electrical $pec, 0.}
Barhes Colmaa Cs.
Tiffen Optical Co.
Roslyn Heights, Long Island, N.Y.
Westhury, H.Y.
Slewart Engineering Do, Santa Cruz, Calif.
Wakefield Ergineering ing. Wakefield, Mass.
Bassick Co., Biv. of Stewart Warnsr Corp.
Bridgepost, Coan,
Redwood City, Calif,
Bausch and Lomb Optical Co. Rochester, N.Y.
E.T.A. Prodscts Co. of America Chicagn, 1%
Awmatom Electronic Hardware Co. | Inc.
New Rochelle, N.Y.
Besde Eleclical iastrument oo, Inc.
Peracook, N.H.
Indianapalis, nd.
Phoenix, Ariz.

Gleveiand, Ghio
Rockfard, 18,

Metre-Tet Cowp.

Raychem Corp.

General Devices Co., Inc.
Components tnc., Arz, Biv.
Temringloa Mig. Co., West Div,
Van Nuys, Calif,
San Cariss, Calif.
Van Nuys, Calif.
Pzsadera, Calil,
iisneapotis, Minn.

Yarian Assog, Eimac Div.
Kelvin Electric Ce.
Digitean Co.

Tiznsisler Eleclionics Corp.
Westingheuss Eiectric Corp.

£lettronic Tube [iv,
Filmehm Cotp.
Cinch-Graphik Co.

Siltesr Transistor Cotp.
Avnet Carp.
Feirehild Camers & {nst, Carp.

Semicendrctor Biv, Mosnlain View, Ealif.
Minneseia Rubher Co. Minnaapaiis, Mian.
Gistches Corp., The Monterey Park, Cakif.
Sylvania Etect. Prod. {ac., Mt. View Operations
Mountain View, Calif.

Cranford, &.).
Chicago, Il
Hawtherne, Calif.

Eimira, N.Y.

few York, ¥.Y.

City of Industry, Calif
Carle Flace, M. Y.
Caiver City, Calif,

Techaicat ¥ire Froducis Inc.

Continental Device Corp.
Raytkeon #ig Co.,
Semicenducter Biv. Meuntaia Yiew Calif,
fewiett-Facksrd Co,, Boontos Radie Div.
Rockaway, N.J.
Los Angeles, Calif.
Pemana, Gaiif.

#5. 5. Eagineering Cn.
Blirn, Deibert Go.
Burgess Battary Co.

Niegarz Falls, Onterio, Canada
Devisch Fastener Garg. Los Angetes, Calif.
Biistol Ce., The Weterbury, Conn.
$lean Gompany Sun Vailey, Calit,
iTT Cannon Electric Inc., Phoenix Biv.

Phgenix, Arizena

Ngiionat Radio Lab. lac. Paramgs, N.J.
CBS Electronics-Semiconductior
Operations, Divef £.B. 8. inc.
Loweli, Mass.

Gereral Eteciric Co, Mindat, Lamp Depl
Slevslang, Ohie

Indiznapaiis, fnd.

Costa Mesa, Calif.
Houster, Texas

fet-Ramn
Babrock Refays Biv.
Texss Capatiter Ca.

Code
No.

09145
43258
05153
43569

69927
1214

H4ll
10646
11736
11237

11242
1131
11344
11453
11534
i

s

e
11870
12049
12136
12361
12574

12697
127z
12859
12881
12838
12854
13163
13398
13635

14095
14193
14788
14433

14483
14655
14674
14752
14969
15241
15287
15251
15558

15566
15631
15772

15801
15518
16037
16179
16152
16585
16584

16758
17108
i1474
17554
17873
17745

From:

Section VI
Honufectyrer Address
Tech. Ind. Inc. Atehm Flegt, Byrbank, Calif.

Eletilo Assemblies, Inc.

C & K Componenis Inc.

Mailory Battery Co. of

Canada, Lid

Bundy Corp.

Gererat Fransistor Western Cofp.

Los Angeles, Calif.
Berkeley, Calif.

Niagara Fails, N.Y.

Berne, ind.

Chicago, 1,
tiewlon, Mass,

Tsronto, Ontarie, Canada
Korwalk, Coan,

Ti-Tai, imc.
Carsorundum L.
CTS of Bemne, inc,
Chizage Telephone of California, inc.
So. Passdena, Calil.

Waitham, Mass,
Palo Alto, Calif.
Dowaey, Calif.
Pracision Coanecler Corp. lamaica, N, Y.
Dunean Elecironics fne, Gosta Mosa, Calit.
Geaesal Insirument Corp., Semicondpcler

Bay Siate Eiectionics Corp.
Teledyre |nc., Microwave Biv,
Mationai Seal

Div., Progucis Gioup Nawark, N.3,
tmperial Electrenic, inc. Bueaa Park, Calif.
Meiabs, |re. Paloe Allo, Calif
taticnal femicanducior Danbuty, Sena.
Philadeiphia Handiz Co. Camden, N.}.

Grove ¥ig. Cs., ine, Shady Giove, Pa.
Gullon tnd. Inc. Data System Div.
Albuguergue, M. M.

Clapstat Mg, Co, Sover, N.H.
Elmar Filler Corp. #. Haven, Conp.
Mipper Electiic Co., Lid. Tokyo, japan
Metex Llectronics Carp. Clazk, M. 4,

Delta Semicanducior ing,
Bicksor Electzonics Corp.
Thermeiloy Dallas, Texas
Telefynken (GmbH) Hanover, Germany
Midtand-Wsight Div. of Pacific {ndusiries, inc.
Kansas Cily, ¥ansas
MNewbury Park, Calif.
Catif. Resister Caip. Santa Menica, Cabf,
Americzn Components, inc. Conshohocken, Pa.
iTT Semiconductor, A Div. of int. Telephone
& Telegragh Corp. West Pelm Baach, Fla.
Hewieil-Packard Campapy Loveiand, Calg.
Coraell Dublier Electric Gorp. Newark, N, J.
Coming Glass Wotks Corainrg, H. Y.
Elecko Cube inc. San Gabsief, Calit
Witiiams Mfg. Go. San Jose, Calif.
Webster Electrenics Co. New York, N.Y.
Scianics Comp. Northrigge, Calif.
Adjustable Bushing Co. M. Hollywood, Calif.
Micren Electronics
Garden Cily, Loag island, H.Y.
Amprobe inst. Soip. Lynhicok, N. Y.
Cablebronics Costa Mesa, Calif,
Twentieth Cantury Ceil Spring Co.
Santa Ciara, Calif.
Framingham, Mass.
Yt Visw, Calif.
Spruce Pine, N.C.
Farmington, Mich,
Lodi, NoJ.
Pasadens, Calif.

fewport Beach, Calif.
Scotisdale, Arizana

Ses-Tech

Fenwai Elect. Inz.
Amelco Inc,
Spruce Pine Mica Lo
Omai-Spectra inc.
Computer Diede Cotp.
Boots Atrcrafl But Sop,
1deal Prec. Meler Go., Inc.
Da Jur Meter Div. Brooklyn, N.Y.
Beico Radio Div. of G. M. Cerp. Kekoma, fod.
Thermonetics Inc, Ganoga Park, Caltf.
Tranex Company Mourtain View, Calif.
Companents Ing. Biddefard, Ms.
Hamlin Metal Produsts Corp. Akion, Ohio
Angstroam Prec, inc. Mo. Holiyweod, Galif.
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Code
Mo,

17870
18042
18042

18324
18478
18488
18583
18812
13473
18311
19315

13560

13589
19644
19761
201483
21226
21338
71528
23042
23183
244535

24535
24681
24788
26368
26462

28851
16952
27851
28480
28520
38817

33173
35434
36196

36287

37942
13543
9z
421%0
43930
46355
16384
47904
48670

43956
52090
§2983
34294
55028
§5933
$5938

58137
56289
55445
59730
§G74E
61778

GO0l g~

TABLE 6-3.

CODE LIST OF MANMUFACTURERS (Continued)

Address

Manufacturer

#eGraw-Edisan Co, Hanchesier, N.H.
Pawer Design Pacific inc. Pate Alto, Galif.
Clevite Corp., Semicoeaductor Div.
Palo Alte, Calif,
Sunayvale, Galif,
Helliston, Mass.
Des Flames, 1.
Kt Kisco, MY,
Mzlvem, Pa.

Signetics Cerp.
Ty-Car Mfg. Co., lac.
TRY Elect. Comp. Div.
Gurtis Inshument, ing,
Vishay Instruments inc.
£.1. SuPont and Ca., inc. Wilmingten, Del.
Durant Mig. Co. Mitwaukee, Wis.
The Bendix Cosp., Navigatisn & Control Div.
Teterboro, N. 1.
Themas A, Edison induskiias, Biv. of
Mclraw-Edison Lo, West Drange, N, J.
Corcoea Haldwin Park, Calif.
LRC Etectionics Hotseheads, N.Y,
Electsa Mfg. Co. {ndependence, Kensas
Generat Alronics Corp. Philadelphia, Pa.
Execulone, |pc. Leng Island City, H.Y.
Fafnir Bearing So., The New Britaia, Cenn.
Fansieei Metaliurgical Corgp. N. Chicage, itL
Texscan Coip. Indiznapoiis, ind.
Buitish Radio Elechonics £td.  Washington, D.G.
6.£. Lamo Division
Nela Park, Cleveiand, Ghio
Eereral Radis So. Wes! Concord, Mass.
Memcor {zc., Camp. Biv. Huntington, ind.
Pareteo Ine. San Juan Capistrang, Calif.
Gries Reproduces Corp. New Rochelle, N. Y,
grobel Flle Co. of America, Inc.
Carlstagl, B, J.
Halliste:, Calif,
t 2acasier, Pa,
Stratford, Conn.
Palo AHe, Calif.
Keaiiwarth, N. 1.

Compat/Hollister Co.

Hamitten ¥Wated Co,

Specialifies Mfg. Co., fac.

Hewielit-Fackard Co.

Heymar Mig Cs.

Instrament Spectatiies Lo, tnc.

Little Fails, K. ).
Gwensbors, Ky.

Chicago, 1.

G.E. Receiving Tube Dept.

Lectronm ing,
Stanwyck Coil Products Lid,
Hawkesbury, Onlaric, Canada

Cunaingham, ®.H. & Il Lid

Torpato Oniario, Canada
indianepolis, ind.
Akron, Ghio
Keeag, ¥ H,
Chicago, dil.
Englewnad, Colo,
Skakie, 1.

PLR. Maiiory & Go. {se.
Mechanical [ndustries Prod, fo.
Minigtars Precision Beariags, in¢.
#uler Jo.
C.A. Norgeen Co.
Jhmite Mig. Co.
Pern Eng. & Mfg. Coip. Doylestown, Pa.
Potaroit Cotp. Cambridge, Mass.
Precisior Themeoneter & tasl. Co.
Southempton, Pa.
Waltham, Mass.
Westminsier, M4,
¥aitham, Kass.
Selma, ¥.G.

Micrewave & Powes Tube Div.
Rowan Controiier Co.

Sanbom Company

Shallcress #lg. Co.

Simpsan Eieetric To. Chicags, i
Sonotone Cern. Elmsferd, N.Y¥.
Raytheen Co. Commercial Apparatus &

Sysiems Biv. So. Nerwall, Cenrn,
Spauld:g Figre Co., Inc. Tonawande, N.Y.
Sprague [lectric Co. %orth Adams, Mass.
Telex Do Tulsa, Qila.
Thomas & Betts Co. Elizabeth, H. ).
Triplett Electrical st. Co. 8luffton, Dhio
Unign Switch and Signat, Div, of

Westinghouse Air Brake Co. Pittshurgh, Pa.

&7
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Cod
Ne.

62319
61743
64954
65032
65295
66346

78276
0363
70318

18417
794858
79563
18674
76802
76988
71002
11434
71041

7118
aeL]
71286
71313

71440

71438
71447
TL450
71488
TH71
71482
71599

71616
THyed
11707
JAYEL]
11785

71984
72138
12619
12656

72659
12165
12825
72928
13967
7E364
12582
73061
73476
13l3g

13283

73445
73586
73559
73388
73882

13734
73743
73793
73848

Manufocturer Address

{niversat Elecinc Co.
Ward-Lesnard £lectiic Lo,
Westera £lectsie Co., lac.
Wesion {nst. {pe. Wesfon-Newark Hewark, N.J,
Wittek #Mfg. Co. Chicage, il
Miraesotz Minirg & Mig. Co. Revers Kincom Div.
St. Paut, Mina.
Hartford, Coaaa.
New York, H.Y.

Owosso, Mich.
Mt Vernor, MUY
Hew York, %Y.

Ajlea Big. Ca.

Allied Contesl
Alimetal Sceew Product Coo o lag,
Garden City, H.Y,
Deleoit, Mich,
Chicago, tH.
Hnion Gity, N, I
Misneapohis, Ming.
Chicagn, IH.
Cleveland, Ohis
Hew York, N.Y.
frie, Pa.

Ampiex, Div, of Chrysier Corp.
Attantic indba Rubher Works, inc.
Amperite G, Inc.
ARG Products inc.
Belder Mig. Co.
Bird Efectionic Corp.
Shntach Radio £o.
Biitey Electric Co., Int.
Bosion Gear Werks Biv. of Murray Co.
of Texas Quincy, Mass,
Bud Radia, Inc. Witloughby, Ohio
Cambridge Themsionics Corp. Cambridge, Mass.
Camioc Fastensr Gorp. Paramus, N. 5
Cardwetl Conderse: Corp,
Lindenhurst L.f., N. Y.
Bussmarn Mig. Biv. of McGraw-Edison Co.
St. Lowls, Mo,
Chivags, il
Pico-Rivers, Calif.
Elkhart, Ind.
Los Angeies, Caiif.
Busbank, Calif.
Chicags, 1

Catcago Condenser Carp,

Calif. Spring Go., fac.

CTS Corp,

ITT Cannoa Etectne ing,

Cinema, Hiv. Aeigvox Cofp.

C.P. Clare & Co.

Ceatratat Biv. of Glabe Ynton lnc.

Kilwavkes, Wis,
Chicage, .

dew York, HUY.

Commercial Piastics Lo,
Coraish Wire Ce., The
Coto Coil Co., Inc. Providence, R. L
Chicage ¥iniatere Lamp Works Chicags, &l
Giach 8fg. Oo., Howard B, Jenes [iv.

Chicago, .
Dow Cosnimp Sorp. Midlanid, Mich,
Eiectio Motive Mig. Co., irc. ®iilimaatic, Coan.
Dialight Carg. Brooklyn, N.Y.
Indiana General Corp., Elecirenics Div.

#easby, NI
Geaeral (nstrement Corp., Cag. Div. Newark, .
frake Mig. Co. Hatwood Heighis, {il.
Hugh ¥, Eby e, Phijedelphia, Ps.

Sudemar £o. Chicago, fI1,
Etastic Stop Hud Corp. Unton, & J.
Rebert M. Hadley Co. Los Angeles, Calif
Erie Technefopical Prodaets, iae. Erie, Pa.

Hansen Mfg. Co., Inc.
H_ #. Harges Co.
Helipet Div. of Beckman 1nst. | Inc.
Fylierten, Caiif.

Hughes Products Bivision of Hughes

Atreraft Co. Newgost Reach, Galil
Amperex Elect Co. Hicksviiie, L..1., K. Y.
Sradiey Semiconductor Corp.  Hew Haven, Copn,
Casting Electsic, Ins. Hartford, Conn,
Citcle F Mig. Co. Treater, N. i
George K. Garrett Co., Div. MSL

|edustries [ac. Philadetphiz, Pa,
Federal Screw Prsducts fnc. Chicago, il
Fischer Spectat Mlg. Go. Cintinnati, Ghic
General indusiries o, The Elysia, Ohio
Gosher Slamping & Yool Lo, Gesher, ird.

Praceton, ind,
Chicags, {11,

Code
Ne.

13549
73408
713957
14276
74455
74361
74568

74870
TE042
13263
75378
15382
75814
75915
T8005
16216
78432

764a7
15483
16530

TEIRE
TET43
16654
77068

178
71271

11252
77342

17634
11638

11784
11865
18189

I
18783
78230
Ja4i4
18452
18471
15488
78483
78553
78748
78947
75138
75142
79251
19727

79863
50031

BO1Z0
B0131

50707
80223
80748

80294
B0411

Froam:

Model 84054

Address

Meonufacturer

JFE Electionics Eosp.
jernings Radio Mg, Torg.
Grony-Pin Corp.

Signalite inc.

Brookiyn, M. Y.
Szn fese, Calif.
Ridgefield, N. 1.
Neplyne, NS,
1. H. Wiars, aad Sons Winchaster, Mass.
ingustrial Cendenser Corp. Chicage, Hi
R_F. Products Divisior of Amphenct-8erg
Liectionics Corp. Danbury, Conn.
E.F. Johason Do, Waseca, Minn.
Inferaationat Resisiance Co. Bhiladelphiz, Pa.
#eysigpe Carhon Go,, inc. 8¢ Marys, Pa.
CTS Knights fac. Sandwich, |il.
Kulig Eleciric Corporatien Mt Vernan, N.Y.
Lerz Electric Mig, Co. Chicago, 1H.
littiefuse, fnc [es Plaiaes, 1H.
Lord Mig, Co. Erig, Pa.
C.W. Marwegel San Francisce, Calif.
Geasral lastrument Corp., Micameld Division
Mewark, N_J.
tames Milten ¥ig. oo, fac. Haldea, Mass.
LW, #:lier Co. ies Angeles, Calif.
Circh-#oradaock, Div, of Unites Carr
Fasteags Corp. San Leandio, Calif,
Mueelier Electric Ce. Gleveiand, Qhis
Natigral daton Hewark, N, 1.
Oak Marsfaciaring Go. Crystal Lake, B35
The Berdix Sorp., Electrsdynamics Div.
N. Hollywood, Calif,
Pacific Metals Ca. San Francisto, Calif
Phanosiran [nstrument 2ng Electronic Co.
South Pasadens, Salif.
Fhiladelphia Sieel and #ire Corp.
Phitadelphia, Pa.
American Machine & Foundiy Co. Potier
& Bremiieid Div. Princeten, Jad.
TRW £lectionic Companenis Div.  Camden, N.J.
Genesai tnstrumeat Cop., Reciifizr Div,
Brooklyr, N.Y,
Resislance Producis Co. Harishusg, Pa.
Rublerceaft Sorp. af Calif, Torranse, £afif
Snekepreof Division of ilinois Tool Works
Elgin, il
Braintree, Mass,
New York, N.¥.
Pitman, K. J.
Newatk, N.J.
Chicago, .
San Francisce, Calil.
St. Marys, Pa.
Waitham, Mass.
Cievelend, Ohis
San Gabriel, Caiif.
Mewierviile, Mass.
Long istang City, B.Y.
Hartietd, Corn,
Chicago, ili.

Sigma Se,
Signai indicater Goip.
Strathers-Duan Inc.
Speciafily Leather Prod. Co.
Thompson-Bremer & Co.
Tiliey #fg. Co.
Stackpete Carbon o,
Standard Themsen Carp.
Tinzerngan Produects, ac.
Treasfermer Engineers
Uginite Co.
Waldes Kehirsor fac,
Veeder Rool, Inc.
Werco Mig. Co.
Gontineafat-Wirt Eteciipnics Caorp,

Phitadelphia, Pa.
Ziesick Wg. Tarp. Wew Rochelle, N.Y.
Mepes Division of Sessiens Ciock Co.

Morrestown, N, 4.
Schnitzer Aftoy Products Co. Elizabeth, N.J.
Electroait Indesines Associalion, Any brand

Tube meeting E4A Standasds-Washiagion, DC.

Unimax Switeh, Biv. Mason Electronics Corp.

Wallingford, Cana.
United Traastoimer Corp. New York, N.Y.
Gxford £lectiic Gars, Shicago, [il.
Boums fac. Riverside, Calif.
Aoeg Div. of Rodertshaw Contrels Co.

Sotumbus, Ghio

F5C. Kandbook Suppiements
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TABLE 6-3.
CODE LIST OF MANUFACTURERS {Continued)

Cade Code Code
MNo.  Monufacturer Address No.  Monufocturer Address No. Manufacturer Address
80458 Al Star Products dnc. Defiance, Qhig BEG3Y Radio Corp. of Americs, Elecirenic 85568 Armecid Engineering Co. Marenge, Hi.
80349 Avery i.abel Cg, Monrovis, Cal. Comp. & Devices Div. Hartison, N.J. 95712 Dage Electric §o., inc. Frasklin, Ind.
80583 Hammaslund Cs., irc. Mars HilE, §. €. 86978 Seastrom Rfg. Go. Giendale, Calif. 25884 Siemon #fz. Co. Wayne, 11,
80840 Stewveps, Arpald, Co., inc. Bosten, Mass. 87034 Marco industries Anahein, Caltf, 35487 Wetkesses Ca. Chicagn, iH.
B0813 Dimcs Gray Co. Baylon, Ohio 87218 Failco Corperation (Lansdale Divisien) 96087 Microwave Assoc., Westinc. Sunnyvale, Galif,
31030 Intespatipaz! instruments tng. Grerge, Conn, Lansdals, Pa. 36695 Hi-G Div, of Aeravox Corp. Biean, N.Y.
81573 Grayhill Co. LaGrange, i 87473 Western Fikrous Glass Products Co. 96256 Thardarsoa-Meissner {nc. Mt Cammal, i
31093 Triad Transtormer Corp. Venice, Calif. San Frantisce, Calif. 96296 Solar Manufactusing Co. Los Angeles, Calif,
81312 Wirchkester Elec. Div. Litlon Ind., inc. B7664 Van Waters & Regers inc.  San Francisce, Calif. §6306 Micraswitch, Div. of Mian, ~Honsywell
Oakville, Cosn. §793% Tower Mig. Cotp. Providence, R.L Freepart, HE
51349 Military Specificatisn L L. 814G Cutier-Hamamer, inc. Lincaln, . 956330 Carltea Screw Da. Chicagn, iH.
B1483 |Iptesnatisnat Rectifier Corp. Ei Segundo, Catif 8822¢ Gouid-National Batigries, inc. $. Paul, Minn. 96341 Hicrowave Associates, isc, Burtinglon, Mass.
£1541 Asmax Electgpics, inc. Cambriége, #aryiand 83698 General Mills, Inc. Buffals, M. Y. 96581 Excel Transformer Co. Oakland, Calif.
51860 Banry Controls, Div. Barry Wright Gorp. 33231 Graybar Efectric o, Qaktand, Gelif 96733 San Fernends £lect, Mfg, Co.
Watertown, Mass. 83473 G.E. Distributing Corp. Schensctady, N.Y. San Ferpande, Calif,
§2042 Carter Precisisn Electric Co. Skokie, Hi 85665 Uniled Transformer Co, Chizags, 10, §8681 Thomson nd. ine, Long is., N, Y.
82047 Sperti Faraday inc., Cogpper Hewift 945030 Urited Shoe Machiaery Ceep. Beveriy, Mass. 57454 indusifial Retainisg Ring Co. trvinglen, N.J.
Electiic Div. Hoboken, N.J. 90179 US Rubber Co., Consemer ind. & Plastics §7338 Autematic & Precision Mfg. Eaglewoed, ¥, J.
82116 Elesiric Reguletor Corp. Norwaik, Gean, Erod. Biv. Bassaie, N.J. $797% Reoa Resisior Do Yonrkers, N, Y,
82142 Jeffers Electionics Division of Spees 50970 Bearing Engineering Ca. San Francisce, Cahif $7983 Litlon System Inc., Adier-Westrex
Casben Cs. By Beis, Pa. §114% iTT Cennon £lect, inc., Salem Div. Salem, Mass, Commun. Div. New fAochelle, N.Y.
82170 Fairchidd Camera & inst. Corp. Space X Defenss 91280 Coangr Spring Mig. Co. San Fraacisco, Calif. 98141 R-Tromcis, Inc. Jamaica, §.Y.
System Div. Paramas, N.J. 91345 Milier Dial & %ameplate Oo. Ef Monte, Calif. $8159 Rubber Teck, Inc. Gardena, Caiff
82269 Maguite Industies, tnc. Greenwich, Ceona. 91418 Radio Waterials Co. Chicago, HE 95220 Hewlett-Packard Co., Moseley Div.
82713 Sylvanria Eleclric Prod, Ing, 91568 Augat inc. Altleboro, Mass. Pasadena, Galil
Elecironic Tube Divisisr Emperium, Pa. 91437 Dale Liecteorics, Inc. Columbus, Nebr $8278 Microdot, lnc, So. Pasadena, CaHi.
§2376 Astron Corp. East Newark. Harrison, & 1, 91662 Elco Corgp. Wiltow Grove, Pa. 98241 Seatectro Cora. Mamaroneck, M. Y.
87389 Switchcealt, lac. Ehicage, i, 81137 Gremar Mig. Co., Inc. Waketiefd, Mass. 98376 Zero Mfg. Co. Burbenk, Calil,
82647 Melals & Contrsls |ac. Sgencer Products 91877 K F Qevelogment Co. Redwood Cily, Calif. §6418 Elc inc. Cteveiand, Chie
Altlebors, Kass. 91886 Malfce Mig. Co., inc. Chicage, iH. 98731 General Mitls inc., Electronics Biv.
82768 Palllips-Advance Controf Co. foliet, 1N, 91829 Honeywell Inc., Micro Switeh Div. Minpeapolis, Minn.
82566 Research Products Corp. Madison, Wis. Freepoit, 1. 38734 Paeco Div. of Hewlett-Packard Co.
82877 Rotror Mfg. Ceo., Inc. Weodstock, M. Y. 21961 fahm-Bros. Spring Co. Gakland, Cakif. Paio Atlo, Calif,
82693 Vects:r Electronic Co. Glendaie, Calif 32180 Tsu-Conrecter Cosp. Peabody, Mass. 9867t Norik Hiils Electrsnics, Inc. Glea Cave, N. Y.
83014 Hartweli Corp. Los Angeles, Cabif, §2367 Eigeet Dplical Co. loe. Rochester, N.Y. 38878 laternzlional Clectrenic Research Gorp,
83058 Carr Fastener Go. Cambridge, Mass, 42697 Tensolite lasulaied Wirs Co., {ac. Burhank, Calil.
83086 Hew Hampshire Bail Bearing, Inc. Tarrytowa, N, Y. 39104 Columbia Technical Gorgp, Hew York, .Y,
Peterberough, N.H. 82702 IMC Magnetics Cuep.  Wesbury | ong isiand, N. Y. 39313 Varian Associales Pato Alto, Calif,
83125 General nstrumest Corp,, Gapacitor Div. 492966 Hudson Lamp Co. Keamey, N, J. 33178 Alles Coip. Winthester, Mass,
Jarlingtor, 3.C. $3332 Sylvanis flectric Prod, lac, 99515 Marshail |nd, | Capaciter Div. Wentevia, Calif.
83148 ITT Wise ang Cable Div. Los Angeles, Qalif. Semicorducior Biv. Webuyrs, Mass, 89707 Control Switch Division, Controis Cp.
83186 Victory Eng. Carp. Springtield, N.J. 93389 Rebhins & Myers Inc. Patisades Park, N, ). of Ametice Et Segunds, fafif
83258 Beudis Cop., Red Bank Div. Red Bank, N.J. 93410 Semco Controds, Biv. of Essex Wire Corp. 95860 Belevan Electronics Corp. East Aurera, R.Y,
83315 Hehbeli Cerp. Mundetiein, |, Manshod, Chis 9848 Wilco Corposation Indianapeiis, ind.
§3374 Rasan inc. Newgost Beach, Cali. 93537 Waters Mfp. Co. Cuiver City, Calif. 99928 Braasor Corp. Whippany, N. 1.
83330 S=ith, Herman H., inc. Srookiyn, K.Y, 93924 G V. Centrols Livingston, N_1, 99334 Rensrandt, inc. Boston, Mass,
831332 Tech Labs Palisade's Park, N, J. 4137 General Casie Gorp, Bavoane, N. [ 94942 Hoffman Electonics Corp.
$318%  Central Sprew £o. Chicago, ill. 94142 Phelps Dedge Yenkers, N.Y. Semicenductor Div. £1 #onte, Calif.
83301 Gavitt Wire ard Cable Go. 4145 Rayihepa Co., Camp. Div., ind. 93857 Technsiogy Instiwment Cosp. of Calif.
By, of Amerace Cowm, Brookiieid, Mass. Comp. fpesatigrs Quincy, Mass. Newbury Park, Calit.
83594 Bureoughs Corp, Electronic Tube Div. 34148 Scientific Electronics Prodects, nc,
Plainfield, N.J. Loveland, Cefo.
83740 Union Carbide Lorp. Coasumer Prod, Div. 44184 Wagner Elect. Cosp., Tung-Sel Div. Newaik, N.J. THE FOLLOWING HP YENDORS HAVE NO NUMBER
New York, K.Y, 94187 Curliss-%right Gorp. Electronics Biv, ASSIGNED N FHE LATEST SUPPLEMENT TO THE
83777 MWodel Eng. and #fg. . Inc. Hurtington, Ind. Last Paterson, N.J. FEDERAL SUPPLY CODE FOR MANUFACTURERS
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Section VI

SECTION VIiI
SCHEMATIC DIAGRAMS

7-1. INTRODUCTION.

7-2. This section contains schematic and component
locations diagrams. Figure7-2lists notes and symbols
which apply to all schematic diagrams. For clarity,
some of the symbolg used are also explained here.
Figure 7-4 is afunctional blockdizgram which includes
the schematic location of circuit sections by page
number, Each schematic diagram hag been presented
following the general guide iines listed below.

&. Schematics inthis manual show electrical circuit
operation and are not intended as wiring diagrams.
Switch and circuit board assemblies often appear in
parton several different schematics. To find a specific
instrument component or circuit section, refer to
Figure 7-4 or the "REFERENCE DESIGNATION" box
on each schematic where the reference designators are
listed for ail components.

b. Specialnotes that only refer to one circuit section
of the instrument are given on the schematic of the
circuit section only.

c. Circuit assemblies are outlined and shown as
shaded areas. The component reference designations
within these shaded asgemblies are abbreviated. Full
component designation includes assembly number
{see Schematic Information illustration shown below).

7-3. REPLACEMENT IMFORMATION

7-4. For repair and replacement information, refer
tothe REPAIR AND REPLACEMENT information which
is included in Section V. For specific component
descriptions and/or ordering information refer +to
page 6-1.

NOTE

See inside rear cover
for overall schematic.

Assembly Assembly
Designation Name
o

REFERENCE DESIGNATIONS

NGO PREFIX | Al-ASSY |
AT, 2 LAY
43 AZ-ASEY
ot
Assembly at

Part Yo,

A2 DC REGULATOR ASSY (08708-6007)

Reference
Designation
Index
13 not Mounted
on Assembly A2

Socket Desigaation
For A2 Assy.

e J°

€D %

|
|
!
|
T
H
i
A2

Wite Color. ColorCode same as Resistor Code.
First number idantifies Ground Color, Second
Namber identifies Wider Strip, Third Number
identifias Nareowsr Strip. E.g., 947 denctes
White, Yellow, Vieolet wire (MIL-STD-681).

Value selected Plug-in
for best Gpecation Socket

value shown is
Average or most
Commonly selected vaiue

Number indicates
Pin of Socker [XAZ)
Connector

Information

Figure 7-1. Explanations of General Information on Schematic Diagrams
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1. Resistance in ohms, capacitance in microfarads
unless otherwise noted. )

* asterisk denctes a factory selected
part.

2, ¥

O
3.1

iy
i

screwdriver adjustment

panel control

encloses front panel designation

i
T s ot

encloses rear panel designation

circuit assembly borderline

other assembly borderline

5. C:) encloses wire color code, Wire
color code (MIL-STD-681} same as
resistor color code. First number
identifies ground color, second number identi-
ties wide siripe, third number identifies nar-
row stripe., E.g., denotes white ground,

yellow wide stripe, violet narrow stripe.

6. s heavy line with arrows indicates
path and direction of main signal.

mes heavy dashed line with arrows indi-
cates path and direction of main
feedback,

heavy dotted line indicates path and

seee®  Girection of sampling pulse.
Cw . .

7. wiper moves toward CW with clock-
wise rotation of control as viewed
from shaft or knob.

AN small triangle indicates a matched

set of diodes.

8.

voltage regulator (breakdown)
diode

O
5

CONDITIONS FOR MEASUREMENTS

step recovery diode

field effect transistor with P-
material base

a. Power Supply Currents

{1) For +20V supplies:

FREQ RANGE-~MHz 1-4MHz range
PHASE METER OFFSET......... =80
Other control settings optional

(2) For -20V supplies: control settings optional

(3) For both +20V and -20V supplies:
ac line voltage - 115
current meter - HP 4288
no connection to input probes

b. Dual Voltages in Equalizer and VTO

(1) FREQ RANGE MHz .. ... 1-4MHz range
probe A input . ... 1Mz (2MHz {for volt-
ages in parenthesis) and (2MHz) at level

that extinguishes APC UNLOCKED

{2) Voltages taken with HP 414A DC Voltmeter

e. All Other DC Voltages

(1) No RT signal applied to input probes, probes
unterminated.

{2) Control settings optional,
(3) Line voltage: 115.

{4) Voltages taken with HP 414A DC Voltmeter.

T-2

Figure T-2.

Schematic Diagram Notes
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APPENDIX |

MANUAL CHANGES

MODEL 8400A
VECTOR VOLTMETER

Manual Serial Prefixed: 946-
HP Part No. 08405-90022

To adapt this manual to instruments with Serial Numbers ligted in the table below, make the indicated manual
changes.

Information for adapting this mamual to instruments with Serial Numbers not listed in the table below may be
included in a yellow MANUAL CHANGES insert supplied with this manual, Information about serial numbers
not covered in any of these ways can be obtained from your nearest Hewleti~-Packard office.

Instrument Serial Prefix Make Manual Changes Siélflt;?g;"?eﬁx Make Manual Changes
946-03210 thru 946-02011 | 1 805- 1,2,3,4,5,6,7,8,9, 10, 11
942-02910 thru 942-02861 1 1, 3 7427-?;2741—, 1,2,3,4,5,6,7,8,9, 10, 11, 12
942-02860 thru 942-02811 | 1, 2, 3 T25-.724- | 1,2,3.4,5,6,7,8,9, 10, 11, 12, 13
942-02810 thru 942-02780 | , o o T17-
- Q. 3 H 3

838-02779 thru 838-02711 645- 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14
838-02710 thru 838-02211 | 1, 2, 3,4, 5 63 1- 1.2.3.4,5,6.7.8,9, 10, 11, 12, 13, 14
838-02210 thru 838-02161 1 1, 2,3, 4, 5, 8 15
838-02160 thru 838-02111 | 1, 2,3, 4, 5, 8, 7 626~ 1,2,3,4,5,6,7,8,9,10,.11, 12, 13, 14
838-02110 thru 838-02061 | 1,2,3,4,5,6,7, 8 15, 18

611- and 11,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14
824- 1,2,3,4,5,6,7,8,9 below 15, 16, 17 1
813- 1,2,3,4,5,6,7,8,9,10

CHANGE 1 Page 6-25:
Change DS2 to 1450-0138, LIGHT, INDICATOR, RED

CHANGE 2: Page 6-25:
Change Pi to Part No. 1251-0148
Change S1 to Part No. 3101-0100
Change 82 to Part No. 3101-0033

Page 6-26:
Change W11 to Part No. 8120-0078

Page 6-27:
Change Item 2 to Part No. 08405-0001
Change Item 13 to Part No. 08405-0002

Page 7-19,/7-20
Change §1 pin numbers from 3 to 1, from 6 to 2, from 1to 4, and from 4 to 5,

i-1



Appendix I

CHANGE 3:

CHANGE 4:

CHANGE 5;

CHANGE 6:

CHANGE T:

CHANGE 8:

i-2

Model 84054

Page 6-2:

Change A3R5 to HP Part No. 2100-0783, R: VAR WW 200 OHM 5% 1W.
Page 6-3:

Change A3R27 to HP Part No, 0757-0401, R: FXD MET FLM 100 OHM 1% 1/8W
FACTGRY SELECTED PART.

Change A4R5 to HP Part No. 2100-0783, R: VAR WW 200 OHM 5% 1W.
Page 6-4;

Change A4R27T to HP Part No, 0757-0401, R: FXD MET FLM 100 OHM 1% 1/8W,
FACTORY SELECTED PART

Page 6-8:
Delete ABCR4, ABCRS5, A8L1, and ABL2.
Page 6-9;

Change Part No. of Heat Disgipator under A8Q14, ABQ15, ABQI1B and ABQ1D to
1205-0041,

Page 6-10;
Delete ASR3S.
Page 7-11/7-12:
Delete ABCR4, ABCR5, A8L1I, ABL2 and ABR3E.

Page 6-3:

Change A3R19 to HP Part No. 0698-3153, R: FXD MET FLM, 3, 83K OHM 1% 1/8W.
Change A4R19 to HP Part No. 0698-3153, R; FXD MET FLM, 3,83K OHM 1% 1/8W.

Page 7-5/7-6; .
Change A3R19 and A4R19 to 3. 83K OHM.

To reduce Residual Noise level caused by power supply, it is recommended that resistors
A16R8 and A16R20 be changed.

From: 0698-3150 R: FXD MET FLM , 2. 37K OHM 1% 1/8W.
To: 0757~0077 R: FXD MET FLM 1.2K OHM 2% 1/4W.

To reduce the amplitude error of the volimeter above 800 MHz and on the 0 dB range, it
is recommended that resisiors A3R21, A3R25, A4R21 and A4R26 be changed.

From: 0757-0316 R: FXD MET FLM 42.2 OHM 1% 1/8W.
To: 0757-0294 R: FXD MET FLM 17. 8 OHM 1% 1/8W.

This change applies ONLY to the A8 Phase Meter Assy with HP Part Number (8405-6058,
To eliminate spurious or erratic phase meter indications, it is recommended that induc-
fors ABL1 and ABL2 be removed.

Delete: A8L1, L2 9140-0120 COIL: FXD 0.10 pH 20%.
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CHANGE 9 AB Phase Meter Assy is different {see Figure 1 below) than shown in Figure 7-11.

Table 6-1, Pages §-8, 6-9 and 6-10,

Add: A8BCR4, 6; 1901-0040; DIODE SILICON 30 MA 30 MV
ABCRS5, 7; 1902-3106; DIODE BREAKDOWN 5.76 V
ABR28, R35; 0757-0279; R:FXD 3. 16K ohm 1% 1/8 W

Change: A8 Phase meter assembly part number to 08405-6008.
Change Resistors ABR26, R33,
To: 2100-1657 R:'VAR WW 1K OHM 10% 1 W
From: 0757-0405 R:FXD MET FLM 162 OBM 1% 1/8 W
Change Resistors ASBR27, R34,

To: 0698-0084 R:FXD MET FLM 2. 15K OHM 1% 1/8 W
From: 0698-3101 R:FXD MET FLM 2, 87K OHM 1% 1/2 W

77 r20v
+ VOLTAGE
f LIMIT ADJ
R33 CW; +7.4Y { i
1500 \ !:
Gi8
R34 1853000
2150 L3
560 u
~-20VFf . el
_t_c;z
h il ’
J7 ~ VOLTAGE
RIS Lrig SWITCH LIMIT ADJ
4223 2azz Qll, qi2 %\
1854-0003
wlLIV Gt Q2 N
48y {-5.05V]1 CRI N\ zay N
(-1 w)\“‘”’k )
Y RIG
RI7 1000 -8.0v XAB e e
IGO0 APl {(-B.4V)
161V —‘37
~[77V) B
( CE] Qo Y R2Z I (o]
75K 3 I 9
el L =177V
(—16.1v) , ON
Q3
18540003
-163V

I
SRIB RI9 Ri3 -85y '
5348 182 % 3148 ¢
Q4 Q5
T 18540005 1854-0GG5 cwinza +

Figure 1. Partial Schematic of A8 Phase Meter Assy (08405-8008)
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CHANGE 9

CHANGE 10:

i-4

Model 84054

(Cont.)

Table 6-2, pages 6-29 thru 6-32,

HP Part Number 0698-3101 change TQ to 0,
HP Part Number 0698-0084 change TQ to 17,
HP Part Number 07537-0279 change TQ o §.
HP Part Number 0757-0405 change TQ to 3.
HP Part Number 1301-0040 change TQ to 36.

Add the following:

HP Part Number 19802-3106; Dicde breakdown 5. 76 volts; 28480; TQ 2.
HP Part Number 2100-1657; R: VAR WW 1000 ohm 10% 1 W; 28480; TQ 2.

a.) All Sampler Assy 08405-6011 is different (see Figure 2} than shown in Figare 7-15.

Table 6-1, Pages 6-13 thru 6-15,

Add: ALiICH {150-0050 C:¥¥XD CER 1000 PF 600VDCW
A1IC10 0140-0176 C:FXD MICA 100 PF 2%
AllCi4 0140-0176 C:FXD MICA 100 PF 2%
AliC15 0150-0050 C:FXD CER 1000 PF 600VDCW
AllC18 0180-0116 C:FXD ELECT 6.8 UF 10% 35VDCW
AllR14 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W
AllR18 0698-3157 R:FXD MET FLM 19. 6K OHM 1% 1/8W
ALIRLT 01757 -0440 R:FXD MET FLM 7. 5K OHM 1% 1/8W
Al1R27 07570440 R:FXD MET FLM 7.5K OHM 1% 1/8W
A11R29 0698-3157 R:FXD MET FLM 19. 6K OHM 1% 1/8W
A11R30 0757-0394 R:FXD MET FLM 51. 1 OBM 1% 1/8W
AlIR32 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W
AlIR33 0698-3440 RFXD MET FLM 196 CHM 1% 1/8W

Change:

A11CR17 and A11CR6; 1903-0006; Diode 4 layer silicon
A11Q2; 1854-0087; Transistor; NPN Silicon 2N3417
A11Q3; 1854-0071; Transistor; NPN Silicon

A11Q6; 1854-0071; Transistor; NPN Silicon

A11R8 & R9; 0757-0417; R:FXD 562 OHM 1% 1/8W
Al1R15 & R28; 0757-0279; R:FXD 3, 16K OHM 1% 1/8W

Delete: ALIQY

Table 6-2, Pages 6-28 thru 6-32,

HP Part Number 0140-0176 change TQ tc 8
HP Part Number 0150-0050 change TQ to 3
HP Part Number 0180-0116 change TQ to 7
HP Part Number 0638-0084 change TQ fo 15
HP Part Number 0638-3157 change TQ to 16
HP Part Number 0698-3440 change TQ to 15
HP Part Number 0757-0394 change TQ to 10
HP Part Number 0757-0440 change TQ to 6
HP Part Number 0757-0346 change TQ to 4
HP Part Number 0757-0279 change TQ to 10
HP Part Number 0757-0815 change T@ to 0
HP Part Number 1853-0010 change TQ to 1
HP Part Number 1854-0039 change TQ tc 0
HP Part Number 1854-0071 change TQ to 49.
HP Part Number 1901-0040.change TQ to 34

Add the following:
0757-0417; R:FXD 562 OHM 1% 1/8W; TQ 2
1854-0087; Transistor NPN Silicon 2N3417; TQl
1903-0006; Diode 4 Layer Silicon; TQ 2

b.) In the event of A12R27 failure, it is recommended that the value be changed.
From: 0698-3446 R:FXD 3830HM 1% 1/8W
To: 0686-4315 R:FXD 4300 5% 1/2W
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CHANGE 11: To improve reliability of the A1l EQUALIZER Assy {08405-6013} it is recommended
that capacitors A13C3 and A13C4 be changed.

From: 0170-0069 C:FXD Poly 0.1 pf 2% 50 VDCW
To: 0160-0168 C:FXD MY 0.1 uf 10% 200 VDCW

CHANGE 12: a.) To improve circuit performance of the AlS Pulse Generator Assy (08405-6015) it
is recommended that Resistors AIBR1 and A15R2 be changed,

From: 0757-0348 R:FXD MET FLM 10 OHM 1% 1/8W
To: 0757-0396 R:FXD MET FLM 51.1 OHM 1% 1/8W

b.) To improve circuit performance of the All Sampler Assy {08405-6011}, it is
recommended that Resistors AL1I1R16 and A11R29 be changed.

From: 0698-3157 R:FXD MET FLM 19. 6K OHM 1% 1/8W
To: 0757-0458 R:FXD MET FLM 51, 1X OHM 1% 1/8W

CHANGE 13:  a.) An improved probe Assy 08405-6054 {item "C"” of Figure 3 of this Appendix}
was designed for use with all 8405A Vecfor Voltmeters, regardless of prefix serial number.

NOTE

Type "A'" probes (08405-6001) or type "B' probes{08405-
6046) are no longer available. In the event of a type "A"
or type "B’ probe failure, both probe assemblies CHANNEL
A and CHANNEL B will have to be replaced. Replacement
Kit 084056056 supplies (2) complete type "C'" probe assem-
blies and Service Note (P-08405-6056) supplies the nec-
egsary replacement and adjustment procedures. Replace-
ment Kits or Service Notes are available through the
nearest HP Office.

b.} X the APC Light {DS2) fails, it is recommended that diode A12CR2 be changed (see
Parts List for description).

CHANGE 14: For increased accuracy of the voltmeter, it is recommended that resistors A3R31 and AI8R31
be removed and replaced with inductors A5L.2 and A18L2 (see Parts List for description).

CHANGE 15: a&.} To eliminate possible oscillations of A6Q4, the recommended replacement is {HP Part
Number 1854-0371).

b.} To improve range to range tracking of the VOLTMETER, add capacitor A22C1 to A22
Amplitude Range Switch Assy {see Figures 7-12 and 7-13).

CHANGE 16:  a.) To surpress osgcillations which may occur on A10 APC Amplifier Assy (08405-6010), it
is recommended that A10R5 be changed.

From: O0Y57-0394 R:FXD MET FLM 51,1 OHM 1% 1/8W
To: 0757-0406 R:FXD MET ¥FLM 182 OHM 1% 1/8W

b.) To dampen oscillations on the A6 180° Switch Assy (08405-60086),it is recommended
that a ferrite bead AS81L2 be added in the base lead of A6Q4.

Add: A8L2 9170-0016 Ferrite Bead
CHANGE 17: To improve performance of the Al4 VTO Assy (08405-6014), it is recommended that resistors

Al4R23 and R4 be added. R4 is to be inserted between pin 9 of XAl14 and wiper A of A24
Freguency Range Switch Assy (see Figures 7-16 and 7-17).
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{08405 -6021) {0B405 - 6001
PROBE HOUSING PROBE CIRCUIT BOARD BOOT
\ REPLACEABLE TIP /

= i%\

LOOSE/N TIGHTEN

"A'"" Type Probe: The Original Probe
Shipment Dates: May 1668 through December 1966

Serial Numbers: 611-00101 through 645-00660
Identifying Feature: Probe tip screws into probe board

{08405-6049)

PROBE HOUSING (08405 -6001)
REPLACEABLE TIP PROBE CIRCUIT BOARD
\ \ BOOT
) }
o~ = B
]
LOOSEN "TIGHTEN
"B Type Probe: The Second Generation Probe
Shipment Dates: January 1967 through August 1967
Serial Numbers; 645-00661 through 725-01110
Identifying Feature: Probe tip screws into probe housing
{08405 -8055)
PROBE  INSULATOR HOUSING - (08405-6054) BOOT
REMOVABLE TIP PROBE CIRCUIT BOARD /
ON

LOOSEN  TIGHTEN §—SET SCREW

"C' Type Probe: The Final Probe
Shipment Dates: September 1967 o Present
Serial Numbers: 732-01111 and up

Identifying Feature: Probe housing consists of two parts,
barrel and insulator

Figure 3. Three Types of Probes
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Meagkshi Mandiran

xxaid 878 Mabatma Gaadn: Re.

Loohin 832 016

Tel 32068.32161,32282

Telen: 0865-514

{abie: BLUESTAR

Béue Star L1d.

1-1-4174

Sam\'n Dewi Road

%cunderabad 500 803
sl TEIIE 0TV

Telon 15459

Cabig: BLUEFROSY

Blig Star E1d

23 Kodamhakkzm Higk Road

Madras 500 04

Tal: B20BE

Telax: $41-378

{abte: BEUESTAR

INDONESIA
SERLA \’11D[‘€Si? BT
P.0. Box 4860k,
JnAbdut Mms 62
Jakariz
Tal: 348255, 349688
Talex: 45748 BERSHL, IR
Cable: BERSAL

$ERA Hndonesia PT
7. Bax 174.8hy

23 in. limero
Surabaya

Tai: 42027

Cadle: BEzcagen

ISRAEL

sectepnics Enginesring Div
of Matarola lsrast L8

4, Kramignetssl Sireet

2.5 Boa 23018

Tel Av;v

2 1559 34164
Caale MSTEL Fel-fviv
JAPAN

Yoekogawa-Hewles-Packard Lid.
Chug Bldg.. Mk Flooe
420, Hishinakajima 5-chome

oGy awa: (saka-shi
Csaka
Tal. &4 6121

Telaw . 52,
Wokpgawa-Hewlett-Patkaod L
21. Takaige-Higashi 3-chome
qinamy-| lu Tokyo 188
033316141

Tewex F32- )024 ISP Tokys
Cabie. HPMARKET TOK 23 724

Yokogawa-Hewlet-Packarg | 1d

Hakama Building

24 kami Sasglma-cho

Nakamura«u, Nagoya, 450

Tet: 852 5715171

Yokogawa-Hewleit-Packard Lid

Tamgaws Buiiding

224 Tsuraya-cho

Karagawa-ku

Yohkohama, 221

Tel: 0453421252

Teiex: BH2-320d.VHP ¥YOK

Yokngawa-Hewietl-Packard Lig,

Mito Mitsui Buiting

105, teaome. San LR ETE
ito, Iharagi

Tei: G292-25-7478

Yakogaws-Hewset!-Packard Lig
ingue Building

afi-cho, T-chome
sugl Kandpawa 243

se\ [)4&’) 240452

Yoxogawa-Hewletl-Packars Lid.

Kimagays Asans

Hachuul E\”Id:ﬂg

3 4, Tsux i

Kuma?aya, Saama 360
Teb: 45-20-6553

KENYA

Advznced Communicalions Ltg
0. sox 30070

bt
1955
Teiex 22838

ecdical Ordy
intarnabanat AeradioE.A. Eid.
PG Box 18012

Hairoh: Arpan

Nairobi

TFal: 13645

fﬂ a2 ?720122301

Cante IWTAERID Marohl
Marizal O i{

mmmﬂmra Aeradza A Lid
£ Box g

Mombasa

KOREA
Samsung Flectorics £6., Lid.
;am *Ioﬂr Daeyorgak Rldg.,

\,raang Mao Ao, Chung-Ku.

Te\ (23)581.5‘ 778340123
Talex: 22578

MALAYSIA

\v?l-Pchard Sales SON 8HD
Bany 1a Aslgkasa Raya

Jadan Aempang

Kuaia Lumpar

Tab. 2332027491

Pr[:!al Eﬂg:'mﬂﬂ[‘ﬂ
PO Box W

Lot 259, Satek Roac
Kushing, Sarawak

Tel: 53544
Cable: PROTELENG
MOZAMBIQUE
AN Goneaives. Lt

7. £ Al 34 Av. B LUis
Cawi Posia 107
Maprio
Tel 2709%, 27114
Telex: 8-203 NEGON Me
Gable: NEGON

REW GUINEA
H=w alt-Packard Austealia
. g,

. Osvaiogmenl Bank Buiding

Graund Floos

Wizrd Strip

Port Muresby‘ Faupua
Tei: PEHI3T

NEW 2EALAND
Hewieti-Packard (.2.) Lid
4-12 Gruickshank Street
Kilmrria, Wellingten 3

0. Box 5443

Caurtaey Pace
Wailmglcn
Tel 23

EZ;? Paiuranga Highway

Pakuranga

Teh BEY-G31

Gabla: REWPACK Auckland

| Muodical Only

Supphes 8.2, Lud.

© (iision

7% Carton Gere Road, Mewmarket
Box 1254

Auckiand

Tef. 75-258

Cable: DERYAL Auckland

| Medical Galy

Analyt
Maginat Supplies K 2. Lid.
Box 359

230 Stansore Aoad
Chﬂstch\irch

Ue NTAL Shristehurch

fcai Medizal Only
3 Supplies N.Z Ltd
at King Street

2

Teb 85817
Dae. DENTAL Dunedin

NIGERIA

The Eleciranies
ms'zumemalears Lt

KEETTE Dys A

Dipssn chse

F.M.B. 5402

Ibadan

Tat: 461577

Telex: 31231 TER NG

Cznln: THETIEL thadzn

The Sieetonics Instransents.
tions Lid

144 dgege Mater Road, Mushin

F.0. Box B84%

Caiﬂe. THETEIL Lagos

PAKISTAN

Mushka & Company Lid.

Oasman Chambers

Abdalizh Hazeor Roag

Karachi-3

Tal: 515027, 512877

Tedex: 2004

Gable: CHOPERATOR Karaghi

Mushke & Company, (1

388, Sateile Town

Rawalpindt

ol 41924

Gable: FEMUS Rewsigingdi

PHILIPPIRES

The Daiine Advansed
Systems Corporation

Ries House

AmMOrSH0 car. Herrera St

Legasgi Vei:&fi}s. Malcat:

M31

Tud 55 3.> SE §5-34.91 85.32-21
Teiex: 3274 ONLINE
AHODESIA
Fiald Technicat Sales
45 Kelvisi Raar Nosth

F.1). Box 2458

ury
i ?[)JZCH [R lines )
Tedsx: RH

S%NGAPOQE
it P:ckard Sirgapare

i nail
Mwewdra F’ U 8oz 58
Sbnaa meﬂ

et -235
T: ”Sh RQ Z1458
 HEWPAGH, Singapare

SOUTH AFRICA
Hewlatl-Paciard South Africa

o
?’rwa:e éa? Wendywoat,

5, ranswaal, 2144
Packase Lentre
eeet, Wendywood.
Sand(on 2144

852 iDé(]*&

c«wa HEWPAEK Johannestiurg

Hewlett-Patkart Sauth Africa

) = X
PG

ésaward Place Cape Provinca. 7450
Pine Park Cersre, Forest Drive,
Pinelands, Cape Pravinge, 7G5
el: 537985 this 8

Telex: 574006

SRi LANKA

Metinpafilan Agencies £

2084 ljsion Piace

Telax: ITMETROLID CE
Cabig: METROLTD

SUDAN
Hadhison Trade
G Bex 921
Khatlours
Tui. 44b8]
Telgx: 375

TAIWAN

Hewiglt-Packard Far East itd.

Taiwan Branth

29 Churg Hsiao West Road
Section 1M Hloor

Ealpel

fal” 3815160-8,3341010

Tabte; HEWPACK TAIPED
Fawlet-Packard Frr Tast Lid
Taswan Branch

-2, Churg Cheng 3r8. Read
Kaohs g

i 7 2423 18- Kanhsiung

Ana ylical Oy

Sar Kwang !rﬂslrm‘ezm fe.. L
G ‘Nng Sy Road

Tai

?"I 35254546 9 {4 fnesy

Telae: 22894 SANKNANG
Cathe: SANKWANG Tamei

TANZANA

Megical Oal
Ime!:\anonarAc.‘edwo FA L L
PG, Box 861

D es Salaam
Tul 21251 Ext 265
Tedew: 41538

THA?LAND

Tl 932"87 3330338
Catle UNIMESA Bangkes

UGANDA
Medicai Only
I;lnenalmnal AgradioE A ), Lid
K;mpaia
Tel: 54388
Cabw INTRERID Kampaia
g.i}M?IA
iy ?amr}sa)nd
PG Box 2782
Lusi;ka

Fel: TATH
Catiie. ARSAYTEE, Lisaka

OTHER AREASNOTIISTED, CONTACT:

Hewl9P~Pafkazd mfemmu neetal
3260 H
Palg Auc Ca\:farma 94304
Tel 435;456-1501

TWR - 010-173-1267

Gabile: HEWPACK Paio Aite
Telgx: B34-8300, 0048433

CANADA

ALBERTA
Hewketi-Packard Danada) Lid.
TIB20A - 18BI Sirser
Edmontan T5M 279
Tel: 1403} £52-2675
TWK: B10-531-2431
Hewleft-Packarg ganada HE:
Z‘U 7e2n Flsner ¢

Calgar
?ol (405‘;2.‘:3 2713
T BI0-821-8141

BRITISH COLUMBIA
Hewdent-Packard [Garada) Lig
10651 Shellbridge Way
Richmond VEX 2WT

Tel: [B04) 270-2277

T 510-925-5059

MANITOBA

Hewiztt-Packard {Canada) btd

Winmnon o 0¥
nipe t 03

5

"WK 610 -671-3531

NOVA SCOTIA
Hewlet-Packarg (Canaca) Lt¢
816 Windini# Foad
Darimouth 838 :L¢

Tel- (902 458.7¥820

T §10-271-4482

CNTARIQ

Hewlett: Pd"k&;d iCaHa{faJ £l
1020 Morrison D

Ottawa KIH EKI

‘tei [G14) 820-6481

TWX: §10-363-1628
Hewlell-Fackaed Canada) Lid
E8T7 Goraway Dri
Mississauga 14V IME

fait (4161 675-8430

TWX: 310-452-4245

Hewiernt Packard iCanade}_{u
23

QUEBEC

Hewleft-Packard anada ) Lt
275 Hymus Bivd

Fointe Claire H30 167
Tel: {534 6974232

TWR: B10-422-3022

TUX. 83-821-521 HPLL

FOR CANAD?AN AREAS NOT USTED:
-

[Canaday

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hexhe“ Packard Argentina

By Legngro N. Algn 822 - 12
3531 Buenos Aires
Tel: 318063 4,5 8
Teiex: 122443 AR CiGY
fabie F[WPACKA&G
Bintran 5.4
Bofivar 177
1056 Buenos Aires
Tt 30-4846, 34-9356, 340450,
33-2863
Telex: 5117505
Caple: Bigirgn Bares
BOLIVIA
Casa Kaviia 5.4
Dazis Poipsi” 1130
D Bax 504

EE 42530,53225 .
Fetex: SWC BX 5288177 3560082
Gadle: KAV IR
BRA

Hewlett-Packard do Brasil
fel Lide

Elarmeda Rio Negro. 75G
Mphavide

26400 Barueri 59

Tel: 4249-3222

Catbe: HEWPAGK Sag Paulp

Hewdett-Packard do Brasil
ied

Gahla HEWPACK Poo Aleg!e
Hevﬁeu -Mackard do Brasi

Aol F,marm Pess0a, 4564
20%00 Rio de Janeiro-A}

Tel:
Ie\ex V4 2#90‘ HF88-8R
Cable: KEWPAGK

Rio de Japsire

CHILE

Jurge Caisagni y Cia. Lida
Wieuna MagKenna 3, Ofie. 1204
fasida 16475

{rarren 8, Samzago

Tei: 34162

Talpe: JOALCAGNE

COLOMBIA
Instrumentacidn

Henrix & Lanrehaek & Kier SA
Carresz 7 No. 48.78
Apgrtado Afrag 8267

otd, | O,

2528877

[t 44350

Cable: AARLS Hogotd
Insirameniacion

KA. Langehaek & K=ef SA
Carrerz £3 No. 4.8

Tai: 304475

COSTA RICA

Cimica Costacricense 5.A
Buenida 2, Gatie 5

San Pedro e Montes Ge Goa

TD\ 24 38 20, 24-08-19
Tetex: 2367 GALGUR OR
Lable: GALGUR

ECUADOR

Semputacaeras y Equipos

Hlettednicos el Eriiagor

.0 Box 6423 G0F

Elay Allzee No. 1824 3 Pisa
uito

Fel: 453 4

Telex: 2J48 CYEDF ET

Cable: SYEDE-Quite

Megicat Oaly

Hospitatr S.4

Casilla 3598

Aobies 625

Quito

Tal: 545-258

Cable: HOSPITALAR-Quito

EL SALVADOR
A

B de ios Horges 15.48
San Salvador
Tel. 252787

GUATEMALA

Lo 8

Guatamala G

Yol 316627, 354?85 864715, ex.9
Tahew: 4182 Teletro B

Sul Ho. BEGE
oenifiles
0.7

Tel: 50 LE

Tejew: (H7-T4-507

Hewlet‘-Panka:ﬂ Mexicana.
de C.Y

Ave Gonstituaida e 2184
Monterrey, N i

Tel: d8-7%-32, 40-71-84
falex 936410

NECAHAQUA

Reterto

Apa; iﬁo Pes'a 588

Edificy Terdn

Managua

Tel 1’J11-4 23412,23454.22400
fakie ROTEEAN Manzgus

PANAMA

Cuidad de Panama

Tel: 54.270%

Telex: 3483103 Surunt,
Canal Zene

Gable: ELESTRON Panama

PERL
Cormgaila Electrs Méties 5.4,
Los Mameacos 149
San Isigro Casillz 1030
Lima {
Tel: 41-4325
Telex: Pud. Booths 25474 SISIDAD
Cabie: ELMED Lima

SURINAME

Surtel Hagio Hollang NV
Geota Hofstr, 35

P4 Hox 383
Pargmaribe

Tei: 72118, 77880
Sabig: Surtel

TRINIDAD & TOBAGO
CARTEL

Garihean Teiscoms L4
PO fox 732
0% Fragerick Sirees
Port-of-Spaln

Tei: 62-53068

URLGUAY

Faile Ferrandn S.A.C 4t

Avenida Ttadia 2877

Gasillz de Cosrea 370

Montevideo

Tel: 45-3102

Telex: 762 Pybkc Booth Pxe
Padle Ferance

Caple: AADIGM Manteviden

VENEZUELA
Hew eil-Paokard oo Venenzela

P O Bo 55833

Eivads 109

Los Ruices Narta

Ja Transversst

Edificia 3z2gre

Caracas 07

Tel- 2324133 20 Gnes)
Telex: 25148 HEWPAGK
Cabie. BEWPADK Garacas

FOR AREAS NOT LISTED, CONTACT ’

Hewiatt-Fackard
inter-Americas

320D Hillview Ave

Pako Alta, (al\lc»rma 94354
Tel: {45} 85

TWX: 810 373

{able: ﬁENPACK “.:la Alto

- Telex: G34-BI00, 0348485



