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SECTION 0
INTRODUCTION

0-1. SCOPE

This manual describes Vector Voltmeter,
Hewlett-Packard Model 8405A and provides in-
structions for operation and maintenance. This
manual also includes a component of end items
list (COEIL) (app B) and a maintenance alloca-
tion chart (MAC (app D). Repair parts and spe-
cial tools lists (RPSTL's) are. included in TM
11-6625-2856-24P. Calibration procedures are
contained in TB 11-6625-2856-50.

0-2. INDEXES OF PUBLICATIONS

a. DA Pam 310-. Refer to the latest issue of
DA Pam 310-4 to determine whether there are
new editions, changes, or additional publica-
tions pertaining to the equipment.

b. DA Pam 910-7. Refer to DA Pam 310-7 to
determine whether there are modification work
orders (MWO's) pertaining to the equipment.

0-3. FGRMS AND RECORDS.

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and
reports which are to be used by maintenance
personnel at all maintenance levels are listed in
and prescribed by TM 38-750.

b. Report of Packaging and Handling
Deficiencies. Fill out and forward DD Form 6
(Packaging Improvement Report) as prescribed
in AR 700-58/NAVSUPINST 4030.29/AFR 71-

13/MCO P4030.29A and DSAR 4145.8.

c. Discrepancy in Shipment Report (DIS-
REP) (SF 361). Fill out and forward Discrep-
ancy in Shipment Report (DISREP) (SF 361)
as prescribed in AR 5538/NAVSUPINST
4610.33B/AFR 75-18MCO) P4610.19C and DLAR
4500.15.

0-4. REPORTING EQUIPMENT IMPROVEMENT

EIR’s will be prepared using DA Form 2407,
Maintenance Request. Instructions for prepar-
ing EIR's are provided in TM 38-750, The Army
Maintenance Management System. EIR’s
should be mailed direct to Commander, US
Army Communications and Electronics Mate-
riel Readiness Command, ATTN: DRSEL-
MA-Q, Fort Monmouth, NJ 07703. A reply will
be furnished direct to you.

0-5. ADMINISTRATIVE STORAGE.

Administrative storage of equipment issued
to and used by Army activities shall be in
accordance with TM 740-90-I.

0-6. DESTRUCTION OF ARMY ELECTRONICS
MATERIEL.
Destruction of Army electronics materiel to

prevent enemy use shall be in accordance with
TM 750-244-2.

0-1
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Figure 1-1. Model 8405A Vector Voltmeter and Supplied Accessories
1-0

Model 8405A



SECTION |

GENERAL

1-1. DESCRIPTION

1-2  The Model 8405A Vector Voltmeter (Figure 1-1)

has a voltmeter and phasemeter for measuring the
amplitude and phase relationship of the fundamental
components of two RF voltage. ‘The RF range 1 to
1000 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 to 360 can be measured and read
directly from the zero-center meter with +0.1°
resolution.

INFORMATION

1-4. Absolute voltage amplitudes read separately can
be measured to within +2% from 1 to 100 MHz, +6%
from 100 to 400 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 -60 dB
Amplitude Ranges.

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

Table 1-1. Specifications

INPUT CHARACTERISTICS

Instrument_Type: Two-channel sampling RF milli-
voltmeter-phasemeter which measures voltage of
two signals and simultaneously displays the phase
angle between the two signals.

Frequency Range; 1 MHz to 1 GHz in 21 overlapping
octave %anas (Towest band covers two octaves).
Tuning: Automatic within each band. Automatic
phase control (APC) circuit responds to the Chan-

nel A input signal. Search and lock time, approxi-
mately 10 millisec.

Volltgge Range
annel A:
1to10 MHz: 1.5 mV to1V rms.
10 to 500 MHz: 300 uV to 1 V rms.
500 to 1000 MHz: 500 pV to 1 V rms.
Can be extended by a factor of 10 with 11576A
10: 1 Divider.
Channel B: 100 pV to 1 V rms full scale (input
to Channel A required); can be extended by a
factor of 10 with 11576A 10:1 Divider.

Input _Impedance (nominal): 0.1 megohm shunted
by approximately 2.5 pF; 1 megohm shunted by
approximately 2 pF when 11576A 10: 1 Divider is
used; 0.1 megohm shunted by approximately 5 pF
when 10216A Isolator is used-. AC coupled.

Isolation 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 pV to 1 V rms full scale in
10-dB steps. Meter indicates amplitude of the
input signal.

Voltage Accuracy: When accessories are used on
one or both proges.

Accessory Impedance ‘Frequency "Accu racy
2%
5 Q 1-100 MHZ of ful|
scale
HP 11536A !
50Q Feed- | 1% SWR fyo0.300 20%
through MHz Tscale
Tee 1-750 <1.15 . T
MHz ) +12%
1-1000 | <1.20 fAOHOZlOOO of full
MHz scale
1 MQ 2 pF
equiv.
HP 11576A | to +6%
10:1 z - 80 kQ| 1-100 MHz of full
Divider f(MHz) scale

from 5-100 MHz

100 k {} 5 pF
equiv. +6%

FPI 1t0216A to 32 1-200 MH3 of full
solator kQ scale

(MHz)

* After one -hour warmup.
[- **Above 300 mVv and 800 MHz add +5%.

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

Voltage Ratio Accuracy: 200-1000 MHz.
0.2 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. Specifications (cont'd)

PHASEMETER CHARACTERISTICS

Phaseg%: 380°, indicated on zero-center
meter with end-scale ranges of =180, :18, and
+8°. 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 singie frequency 1.5° (equal
voltage at 1 A and B).

Phase Accuracy vs., Voltage : See table below.

Phase Jitter vs. Channel B Input Level:

Greater than 700 pV: Typically less than 0.1 ° p-p.
125 to 700 pV: Typically less than 0.5° p-p.
20 to 125 pV: Typically less than 2° p-p.

GENERAL

20 kHz IF Output (each channel): Reconstructed
signals, with 20 kHz fundamental components,
having tie same amplitude, waveform, and phase
relationship as the input signals. Output imped-
ance, 1000 ohms in series with 2000 pF; BNC
female connectors.

Recorder Output:

Amplitude: 0 to +1 Vdc +4% open circuit, propor-
tional to voltmeter reading in volts. Output
tracks meter reading within £0.5% of full scale.
Output impedance, 1000 ohms; BNC female
connector.

Phase: 0 to +0.5 Vdc 6%, proportional to phase-
meter reading. External load greater than
10,000 ohms affects recorder output and meter
reading lessthan 1%. Output tracks meter read-
ing within :1.5% end scale; BNC female
connector.

RFT: Conducted and radiated ieakkage iimiis are
below those specified in MIL~I-6181D and M¥L-I-
16910C except for pulses emitted from --—*--
Spectral intensity of these pulses is approximately
8 pVAYHzZ; spectrum extends to approximately

2 GHz. Pulse rate varies from .98 toc 2 MHz,

Option 02. Linear dB scale uppermost on
voltmeter.

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

Dimensions:
B 02N
f_—F
™~
l!"%
Top [l
. 5

a
z
et i s B

Phase Accuracy Vs. Voltage

Frequency Voltage Range Voltage Range Phase*
A ng
cecessory (MHz) Channel A Channel B Accuracy
HP 11536A 1-10 1.5 mV to 300 mV 100 1V to 300 mV +3°
50-Ohm Feed- 10 - 500 300 uV to 300 mV 100 ©V to 300 mVv +3°
through Tee 500 - 1000 500 pV to 100 mV 100 pV to 100 mV +3°
HP 11576A 1-10 1.5 mVto 3V 1 mVito 3V +4°
10:1 Divider 10 - 100 1 mVto 3V 1 mVto 3V +4°
HP 10216A "1-10 1.5 mV to 300 mV 100 uV to 300 mV +6°
Isolator 10 - 200 300 uVto 300 mV 100 1V to 300 mV +6°
*x
To be added to single-frequency accuracy (+1.5°) when the voltages at Channel A and B
are not equal.




1-6. ACCESSORIES FURNISHED.

1-7 A detachable power cable, a rack-mounting
kit with mounting: hardware and several probe
accessories are supplied with the Model 8405A.
The probe accessories consist of two isolators,
two voltage divide- grounding clips, replace-
ment probe tips and wrench, and probe to BNC
adapters.

1-8. ISOLATOR. The HP 10216A Isolators at-
tach to the input probes and eliminate the effect
of test point impedance.

1-9. DIVIDER. The HP 11576A 10:1 voltage di-
viders attach to the input probes to increase the
maximum input voltage limit to 10 volts rms.
The dividers also eliminate the effect of test
point impedance.

1-10. GROUNDING CLIPS. The grounding

clips fasten to the dividers and isolators near
the probe tip for grounding close to the measur-
ing point.

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

1-12. PROBE-TO-BNC ADAPTER. The HP
10218A adapter converts the probe tip to a male
BNC connector.

1-13. ACCESSORIES AVAILABLE.

1-14. PROBE-TO-MICRODOT ADAPTER. Two
versions are available: one converts the probe
tip to a Microdot screw-on connector, the other
converts the tip to a Microdot push-on connect-
or. The adapters are available under accessory
numbers 10220A (screw-on-version) and 10223A
(push-on-style).

1-15. FIFTY OHM TEE. This connector is spe-
cially designed to match the impedance of the
Model 8405 probe to permit monitoring signals
in a 50-ohm transmission line. The line section
has type N connectors and probe coupling is by
means of a push-style friction connector. The tee
is available under accessory number 11536A.

TM11-6625-2856-14

1-16. ACCESSORY CASE. The accessory case,
with two compartmented sections, provides
convenient storage for accessories and is avail-
able under accessory number 11570-60001.

1-17. ACCESSORY KIT. A kit of accessories
and adapters is available under accessory
number 11570A. The kit contents are listed in
the following table,

HP Part
Qty. Description Number
2 50-ohm tee, type N 11536A
to probe
i Power splitter, type N 11549A
2 50-ohm termination, 908A
type N
1 Shorting plug, type N 11512A
1 Accessory Case 11570-
60001

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

1-19. INSTRUMENT COVERED BY MANUAL.

1-20. This manual applies directly to instru-
ments having serial numbers prefixed 946-
above 03210. If the serial No. of your instrument
is other than this there are differences between
the instrument described in this manual and
your instrument. These differences are de-
scribed in appendix F or in a Manual Changes
sheet (appx G). The manual changes sheet in-
cludes an “ERRATA” section which describes
manual correction information which applies to
the manual for all instruments INCLUDING in-
struments prefixed 946.

1-21. INSTRUMENT OPTIONS.

1-22. OPTION 02. Model 8405A furnished with
the normally installed AMPLITUDE meter re-
placed with a special logarithmic meter. This
special meter has a linear dB scale which is up-
permost on meter face. Meter scale is about 12
dB with a calibrated accuracy of 0.2 dB.
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NOTE
¥ PART OF RACK MOUNTING KiT TILT STAND
hp 5060-0776 5 hp 1490-0030

*
FILLER STRIP
hp 5040-0164

3
RACK MOUNTING
FLANGE
hp5020-0710
(LHY

RETAINING SCREWS 3%
8-32X7/16 IN.
Ap 2510-0038

INSTRUCTIONS

* i. REMOVE TiLT STAND, PLASTIC FEET,
TRIM STRIP RACK MOUNTING AND TRIM STRIPS.
(ADHESIVE BACK) FLANGE

#0 50000052 hp 5020-0711 2. ATTACH FILLER STRIP AND RACK

(RH) MOUNTING FLANGES, KEEPING LARGE
NOTCH ON FLANGES TO INSTRUMENT
BOTTOM.

Figure 2-1 Preparation Rack Mounting
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SECTION I
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 electrical
performance. If there is damage or deficiency notify

the carrier and the nearest Hewlett-Packard office.

In the event of mechanical damage the
packing materials and carton should be

held for carrier’s inspection.

2-3. PREPARATION FOR USE

2-4. POWER REQUIREMENTS.

2-5. The Vector Voltmeter requires a power source
of 115 or 230 volts ac +10%, 50 to 400 Hz, single phase,
which can supply approximately 35 watts.

2-6. 115/230 VOLT OPERATION.

2-7. A rear panel two-position slide switch permits
operation from either a 115- or 230-volt power source.
The number visible on the switch indicates line voltage
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-
sition the 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 avoid damage to the instrument, before
connecting the power cable, set the 115-230
switch for the line voltage 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.

2-11. 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.

2-12. 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 to
provide clearance for air circulation and to make full-
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 in the
supplied rack mounting kit.

2-18. REPACKAGING FOR SHIPMENT.

2-19. USING ORIGINAL PACKAGING. The same con-
tainers and materials used in factory packaging can be
obtained through the Hewlett-Packard sales and service
offices.

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

2 -2 1. In any correspondence refer to the instrument
by model number 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 Hewlett-Packard service office or
center, attach a tag indicating the type of service re-
quired, return address, model number, and full serial
number. )

b. Use a strong shipping container. A double-wall
carton made of 350 pound test material is adequate.

¢. 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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PHASEMETER

i‘...til'.....lll.ﬂl"..“.;ig'f.‘.:]..ll!.‘..

Probe A. Input to channel A. The Voltmeter
and Phasemeter tune to probe A input frequency.

Probe B. Input to channel B. A signal at probe
A is required for phase measurement and for
channel B amplitude measurement.

LINE. Depress to turn on 8405A; lamp lights.
Pushbutton retainer unscrews for lamp
replacement.

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

AMPLITUDE CHANNEL. Selects channel to
be measured on voltmeter.

AMPLITUDE RANGE. Sets AMPLITUDE
meter scale.

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

10.

11.

12.

13.

PHASE RANGE. Set phase meter scale. Red
ZERO control has at least +10° range.

PHASE FINDER. Overrides PHASE RANGE
and PHASE METEROFFSET to select the +180
phase range and zero offset. Used to find phase
angle without changing settings of controls.

PHASE METER OFFSET. Used to reduce 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 not set to the
range which includes fundamental frequency of
probe A input.

FREQ RANGE - MHz. Coarse tuning control
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.

Figure 3-1. Front Panel Features
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SECTION I

OPERATING

3-1. INTRODUCTION

3-2. The Model 8405A Vector Voltmeter is a direct-
reading, two-channel, tured millivolimeter-phase-
meter for meusuring the amplitudes of and phase angle
between the fundam-:ntal components of two radio fre-
quency voltages. The radio irequency range is 1 to
1000 MHz, the phase range is 360 degrees, and the
amplitude ranges are from at least 1.5 millivolts to
1 volt rms for reference channel A and from 100
microvolts 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 voltmeter which have common in puts
and tuning. The phasemeter continuously monitors
the inputs while the Voltmeter is switched manualy
to read channel A or channd B.

3 -4. APPLICATIONS.

3-5. Information regarding 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
available from your local sales and service office upon
request (see offices listed a the rear of this manual).

3-6. 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 illustration.

3-8. OPERATING PROCEDURES

3-9. Figures 3-3 and 3-4 give step-by-step operating
procedures. The steps of each procedure are num-
bered, and the illustration is numbered to correspond.

3-10. GENERAL OPERATING AND
KEASUREMENT CONSIDERATIONS.

3-11. INITIAL TURN-ON.
a. Set rear-pand LINE switch to match line voltage.

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

c. Connect power cable to line voltage.

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

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

INSTRUCTIONS

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 so that tips are not broken when inserted
in adapters.

c. 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.

a. Probe burn-out: Maximum input is 1.4 volts
rms and 2 volts peak; and +50 Vdc to avoid probe
burn-out.

5. Interaction between channels: Do not connect
both probe; directly to same test point. For common
connection, both probes can be fitted with Isolators
(HP 10216A) or 10:1 Dividers (HP 11576A).

c. Sensitivity: Minimum input to probe A is
1.5 mV, I-10 MHz; 300 pV, 10-500 MHz; and 500 pV,
500-1000 MHz. For probe B minimum input is 10 pVv
for entire range (1-1000 MHz).

3-15. INPUT SIGNALS.

3-16. Phase and amplitude measurements can be
made at any frequency between 1 and 1000 MHz. How-
ever, the Vector Voltmeter Is frequency selective and
therefore must be tuned to input signals. Tuning is
semi-automatic with manual coarse tuning and auto-
matic fine tuning. The automatic function tunes both
¢ hannels simultaneously to the channel A signal.
Thus, channel A signal determines the frequency at
which measurements are made.

3-17. A condition for tuning is that channe A be large
enough to trigger tuning. Minimum required channel
A amplitude is frequency dependent as follows: 1.5 mV
for 1-10 MHz, 300 pVv for 10-500 MHz, and 500 pv
for 500-1000 MHz.

3-18. The Vector Voltmeter is a tuned device with a
very narrow passband (+-1 kHz) at the measurement
frequency. Therefore, measurements can be made on
complex waveforms, and amplitude-modulated signals
as wel as sinusoidal signals. Pulse modulated sig-
nals, however, cannot be measured as the 8405A
cannot tune to an intermitten s.ignal.

NOTE

With complex waveforms the 8405A tunes to
the frequency of the component having the
greatest amplitude in the tuning range
selected.

3-1
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PHASE RECORDER OUTPUT. DC voltagepro-
portional to phase meter reading. Zero volts
corresponds to zero phase reading, +0.5 Vde
wpen viavult o s Topunds tu [ull scale posuve
phase reading, -0.5 Vdc corresponds to full
scale negative phase reading regardless of
phase range.

20 KHZ I. F. OUTPUT 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.

20 KHZ 1. F. OUTPUT 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.

5.

10.

Zero correspondsto zero volis, +1 Vdcopen

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

Identification Plate.

+20V Fuseholder, Fuse is overcurrent pro-
tection for the internal +20 Vdc power supply.

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

Power Cable Connector.

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

LINE Fuseholder. Fuse should have rating
adjacent to number visible on line switch slider.

Figure 3-2. Rear Panel Features

\
|



Model 8405A TM11-6625-2856-14

§ usisa
FROEE

8084
32207 [ soa
1040 Loap
115384 119438 iH5ERT OEY
PROBE FORER FoR lfsrm
TEE SPLITIER  (AFTER CALIBRATION?
CAUTION 4. Set PHASE RANGE to 460, PHASE METER
. OFFSET to O, and adjust PHASE ZERO for
Do NOT burn out probes. Maximum input: zero phase meter reading. Switch RANGE to
+50 volts dc or 2 volts peak (4 volts pp). +6 and re-zero as necessary
Potential changes between test points - '
should not exceed 50 volts dc to avoid

| transient pulses. Transient pulses

| greater than 50 V will burn out the probe.

i For this reason a blocking capacitor can-
not be used in series with the probe to
measure ac inacircuit with a dc potential
of greater than 50 V.

5.  Set AMPLITUDE CHANNEL to B and AMPLI-
TUDE RANGE to obtain on-scale voltmeter
reading. Record reading.

6. Insert device under test into circuit as shown

1. Connect ecwipment for calibration as shown above. Set AMPLITUDE RANGE to obtain on-
above. Push LINE switch. Pushbutton should scale voltmeter reading. Residual attenuation
glow. or gain of device is difference between re-

2. Apply signal to RF INPUT. Set AMPLITUDE corded reading of step 5 and voltmeter reading.
CHANNEL to A.

3. Set FREQ. RANGE-MHZ to include measure- 7. Noting the PHASE Meter, push PHASE
ment frequency. APC UNLOCKED light should FINDER button. If meter needle goes to left ( -)
go out showing that 8405A is tuned. set METER OFFSET (red knob) to -; if to right
NOTE: Channel A input must be at least 1.5 mV (+) set METER OFFSET to +. Adjust METER
1-10 MHz); 300 pV (10-500 MHz); or 500 pV OFFSET (black knob) for on-scale reading. To
2500 1000 MHz). (If input frequency is changed obtain phase reading, add meter reading and

within FREQ RANGE selected, APC offset switch setting. For example, if offset
UNLOCKED may flash every 1.6 MHz. This setting is +50, meter reading is -4 and RANGE
is normal, 8405A is retuning.) is 6, then the actual angle is +46°.

Figure 3-3. Transmission Line Measurements
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36
LOAD

CAUTION

Do NOT burn out probes. Maximum input:
£50 volts dc¢ or 2 volts peak (4 volts pp).
Potential changes between test points
ghould not exceed 30 volts de to avoid
transient pulses. Transient pulses
greater than 50V will burn out the probe.
For this reason a blocking capacitor
cannot be used in series with the probe to
measure ac inacircuit with a de potential
of greater than 50 V.

Connect equipment as shownabove. Push
LINE button. Pushbutton should glow.

Connect appropriate adapter slo:l Divider or
Isolator) to channel B probe, Insert channel A
probe in probe tee (11536A), with no adapter
attached. NOTE: A probe adapter is NOT for
use on a probe to be inserted in a probe tee
(11536A).

Connect ground clip (HP 10213-62102) to
channel B probe adapter.

CAUTION

Make sure ground clips do not spring off
causing short circuits.

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

Set FREQ RANGE-MHz to range which includes
measurement frequency. APC UNLOCKED
light should go out. NOTE: Channel A input
must be at least 1.5 mV (1-10 MHz); 300 pV
(10-500 MHz); or 500 +V (500-1000 MHz).

g

5 SUCH AS 30Msiz AMPLIFIER)

§ l weur
4an hu&'mh #\w &
' PLUER

FR0GE
TEE

L8

CIRCURT UnGER TEST

N T[]~ RF QUT

SFLUITER

6.

Set PHASE RANGE to :180 and PRASE METER
OFFSET to 0. Set AMPLITUDE CEANNEL
to B.

7. CIRCUIT PROBING CAUTIONS

a. Always touch probe tip to circuit ground
before and after touching any test point.

b. With Isolator (HP 10216A): Maximum
test point voltages=are 2 volts peak {ac) and
+50 volts (dc).

c. With 10:1 Divider (HP 11576A): Maximum
test point voltages are 15 volts peak (ac)
and %50 volts (de).

d. To minimize stray capacitance effects, the
metal barrel of the probe adapter must be
connected to circuit ground as close to test
point as possible (using furnished metal
ground clip).

Monitor circuit input bv probing circuit with
channel B probe. Using PHASE ZERO,
adjust for convenient PHASE METER refer-
ence. Record Phase and Amplitude Meter
readings as references for all othercircuit
measurements.

For other circuit measurements, do not change
PHASE ZERO setting. Thus, all circuit phase
measurements are relative to the reference
made in step 8.

Figure 3 -4. In-Circuit Measurements.
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3-19, For easaremnent of ome sigeal, the
wmmwmmh ﬂ&em
of chaznel B is veedsd, & sigzel 3 Be weaswen
frequency must be applied mm&mm
tuming and the sigeal to be measured can be applied o
chanpel B probe.

3-20. IN-CIRCUIT MEASUREMENTS

3-21.. PROBING IN CIRCUITS The main comsider-
aﬁmﬂrmmmmwmmmu
are the effects of the imput impedsace of the probe,
the impedance of the circuit at the point of measure~
mmmmmawwwmm
and the method of grounding the

3-22. CIRCUIT LOADING

3-23. Probe input impedance at the measurement fre~
quency can load the circoit onder test in a way that
alters its performance and s0 produces errcasous
readings. The inputimpedance of a probeis 0.1 meg-
ohm shunted by 2.5 picofarads. With 10:1 divider
(HP 11576A) atiached 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 measurement error, and adds
phase error when used on one probe only.

3-24. CIRCUIT IMPEDANCE.

3 -25. Varidtions 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 +2° for test point impedame variations of
from O to 50 ohms, and less than -9° for test point
impedance variations of from 25 t0 1000 ohms, 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_ frequency-dependent error effects are not a
consideration.

3-26. SAMPLING SIGNAL.

3-27. The signd from the probes is 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 rate
between 0.98 and 2 MHz and amplitude determined by
the bandwidth and impedance of the circuit under test.
The actual pulse rate depends upon the frequency of the
signal applied to probe A, but is stable at any given
frequency. Into a 50-ohm impedance, pulse amplitude
is approximately 60 microvolts per megahertz 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.

TM11-6625-2856-14

3-28. PROBE GROUNDING

J45. e metal barrel ai the tip of the probe or
accessory if used should be connectedto the ground of
the circuit uader test as close to the test point as
wposeible. The supplied metal clips are for grounding
the isolater and divider sccessories. The siandand
probe does not requirve grounding.

> CAUTION

biake sure ground clips do not spring off
czusing shortcircuit. Do NOT attempt to use
these ground clips with the standard probes.

3-30. COAXIAL MEASUREMENTS

3-31., For measurements in transmiSSion |ines the
prime considerations are the discontinuities due to
the probes and the signal injected Dy the probes. For
monitoring signals in 50-ohm lines, the Model 11536A
Tee is convenient. The signals from the probes are

3-32. SWEPT-FREQUENCY 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 that the frequency remains within
the automatic fine tuning range. AS the input frequency
changes APC UNLOCKED flashes momentarily about
every 1.6 MHz. Thisis4a formal occurrence and
does nut produce any measurement uncertainty. Fixed
frequency measurements at the se frequencies have
the same accuracy as measurements at any other
frequency. Best operation is achieved sweeping down
in frequency.

3-34. ZERO-SITTING THE PHASEMETER.

3-35. Use accessory isolators or dividers to prevent
interaction between the probes. For in-circuit mea
surements (Figure 3-4) zero phase indication is ob-
tained b\ﬁ placi n% the probes at the same point and
adjusting PHASE ZER

3-36. For measurements in 50-ohm transmission
lines, to make zero adjustment independent of fre-
guency 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 gan measurement. If the electrica pathlengths
between signal source and probe are equal, a zero
adjustment Is 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 coupling should be
done carefully. Small differences in the electrica
lengths of the branches do not significantly affect zero
accuracy at test frequencies below 500 MHz. For
measurements above 500 MHz length differences can
be detected by interchanging the probes after initia
zeroing. Any change in phase reading indicates the
branches do not have equa electri length. This

3-5
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The purpese of mmmwwzwwm wwm&
meadIrement ¢rTore cauded by mismateh between the
type ¥ and grobe teed.

3-37. 20 kHz IF OUPUTS.

3-38. The rear-ganet 30 kHz IF cetputs A and B are
replicas of the RP signals applied to probes A and B.
The ¥ signals have the same wavelorm, amgplitude
(g to § volt rms), snd phase relationship as the RF
signals, but be fu al frequency of the IF signal
mmswﬁﬂz and the harmonics of the RF signal

357 ¢ harmonics of 20 kHz. Up fo
Wwﬂmﬁﬁ? the twelfth harmonic of the RF funda-
mental can be reproduced in the IF signal, provided
that the twelfth harmonic of the RF signal is within the
frequency range of the Vector Voltmeter.

3 39 The IF mmﬁ i MQPMMQ czmnhmmnpﬂcﬂo

therefore, the wave displayed by an ﬁﬁcmoscope cor-
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 to make distortion measurements of RF signals
with low frequency wave analyzers.

3-40. USE OF SUPPLIED PROBE ACCESSORIES>

3-41. MODEL11576A10:1 DIVIDER. The10:1 divider
accessories decrease probe input sensitivity. The
input impedance of the probe-divider combination is
1 megohm shunted by 2 picofarads. Input senstivity
is decreased by a factor of 10.

Model 8405A

3-42.

Sursment Wﬁ%%%}ﬁﬁm&m WWMW
pedance, and to veduce the amplitude of the samg
signal from the probe.

NOTE

The 161 Divider and/or lsclator adapters
are not for use in 3 Probe Tee, such as the
HP 115364, HP 115764, or BP LI0E32A.
These adapters are for ugse: (1) When 8054
probe is connected to a BNC, Type N, or any
other common tee; (3} When 84054 probe is
uges for in-circuit-type measurements.

3-43. MODEL 10218A ISOLATOR. The isolator

accessories eliminate the effects of variations inm test
point impedance on measurement accurzey. Ap iso-
lator adds no more than 3 picofarads to probe impat
capacitance.

3-44, I addition to being used to isolste test point
impedance from the probes, the isolators can be used
to prevent interaction between the probes when they
are applied to 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 tip, and should be used to connect to circuit
ground as near the test point as possible. ‘

3-46. MODEL 10218A BNC ADAPTER. BNC adapter
converts probe tip to a conventionzi BNC male RF
connector.
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SECTION IV
PRINCIPLES OF OPERATION

4-1. GENERAL

4-2. The Vector Voltmeter comverts two RF signals
of the same fundamental irequency in the rasge from
1 to 1000 MHz to two 20-kHz IF sigeals. The IF sig-
nals refain the same amplitudes, waveforms, and
phase relationship. Consequently, the fundamental
components of the IF signals have the same amplitede
of the RF signals. The IF signals are filteredand then
measured by 2 voltmeter and 2 phasemecter.

i i

4-3. SIMPLIFIED BLOCK DIAGRAM
DESCRIPTION

4-4. TheVector Voltmeter, shown simplified in Fig-
ure 4-1, consists of a two-channe] RF-to-IF conwerter,
an ac vaolimeter. 2nd 2 chagsemeter.

4-5. RF-TO-IF CONVERTER The c¢converter
changes two RF signals (VA and VB) which kave 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 simusoidal
fundamental components(VAF and Vpg)are exiracted
from the IF signalsby narrowband filters. These sin-
usoids have the same amplitudes and phase relation-
ship as the fundamenial components of the RF input
signals.

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

4-7. PHASEMETER. Before application to the phase-
meter the 20 kHz sinusoids are amplified and clipped
to remove amplitude difference and retain only the
phase difference 4. In the phasemeter the clipped
sine waves VC become triggers spaced in time in pro-
portion to the phase difference between sine waves
VAF and ver. The triggers generate a square wave
with symmetry proportional to the time between trig-
gers and therefore the phase difference. This square
wave controls the current that operates the phase
meter. The averagemeter current is governed by the
mmetry of the square wave; therefore, the meter in-
Ication Is proportional to the phase difference ¢. Thus
the phasemeter measures the phase angle between the
fundamental components of the RF input signals.

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

4-9. DETAILS BLOCK DIAGRAM
DESCRIPTION

4-10. CIRCUIT SECTIONS

411 Figure 7-4 is a detailed overal’ block diagram
of the Vector Voltmeter which includes the schematic
location 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 Phase-
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 to channels A and B.

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

4-14. CIRCUIT DESCRIPTIONS.

4-15. Detailed circuit 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 circuits or circuit parts. Only
those circuit sections which are not fully described on
the diagrams are included in this section.

4-16. THE RF-TO-IF CONVERTERS.

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 RF signals of the same
fundamental frequency in the range from 1 to 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 waveform, 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 signa Is duplicated at a much lower fre-
quency. The low frequency signal is obtained by ac-
cumulating amplitude samples taken from different

4-1
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Figure 4-2. Basic Input Circuitry

SAMPLE
occurrences 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 TIME
frequency signal is much longer than the period of one
cycle of the sampled waveform. Thus, the high fre- — ONE CYCLE

quency waveform is time-stretched to a low frequency
waveform (Figure 4-3).

4-21. SAMPLER.

4-22. The sampler is the means of reconstructing a
fast waveform on a much longer time base. Very
simply, the sampler is an electronic switch between
the fast waveform and an input capacitor as shown in

REPRODUCTION FS
\_/ﬂlf

Figure 4-3. Fast Waveform Reproduced on

Slower Time Base by Sampling

4-3
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Figure 4-4. Simplified Diagram of a Sampler

Figure 4-4. Each time the switch is closed the capac-
itor chargestothe voltage of the input signaland holds
this voltage until the switch ~icses again. With ap-
propriate timing of the swilchthe 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-
trolled by very short duration pulses. These pulses
close the switch for sucha short timethat the storage
capacitor does not fully charge to the voltage of the in-
put si%nal. Between pulses afeedback circuit suprlies
enough charge to make the stored voltage equal 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 each channel, 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 A1A1 and A3, and the circuits
of channel B sampler are on assembliesA2 Aland A4.
Assemblies A1A1 and A2A1 are housed in the input
probes of channels 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 reverse bias circuit. The sampling gate is between
the RF input signal and amplifier input 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 short duration that the
capacitor charges to only a fraction of the input volt-
age while the bridge diodes are conducting. The rest
of the charging is done between samples.

4-4

4-27. The voltage across the input capacitor is the in-
put of a two stage amplifier. Feedback from the output
to the input of this amplifier completes the charging of
the input capacitor. The amount of feedback is variable
SO that the IF voltage output of the sampler when the
input capacitor is fully charged can be set to equal the
RF input voltage when the sample was taken. This
feedback charging process takes place in a small frac-
tion of the time between samples, and the charge holds
from sample to sample because there is no discharging
circuit.

4-28. The reverse biasing 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 rangefromcausing the.diodes to conduct, yet
it must allow the fixed amplitude sampling pulses to
forward bias the diodes in a way that gives best sam-
pling efficiency .

4-29. Sampling efficiency is the measure of how nearly
the sampler output voltage duplicates the input volt-
age. Since the sampler characteristically averages
any input voltage 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.
Each sampling gate has a bias control.

4-30. Sampling gate bias is controlled by the Reverse
BiasNetwork. Operation of the reverse bias is as
follows: While the diode gate is closed, the Reverse
BiasNetwork shifts thebias voltages applied to either
side of the gate so that the sampling gate output volt-
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 output 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 effects and proper
operation of the sampling gate is as follows: 1. Fine
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;i i of the Reverse Biss Metwork for proper
emzm aperation is set by the Symmetry Adjust,
AJRIS for Pecbe A A4RIS for Probe B; 2. The om-
time, or sampling efficiency of the diode gages, is ad-
jmated by varviag the level of reverse bias which the
palses must overcome with the Bias Adjust, ASR20 for
. Probe A, A4R20 for Probe B; 3. Fine adjustment of
AL feedback which ensures that sampling gate output
i® equal to RF input level, is made with the Gain
Adijust, A3RS for Probe A A4RS for Probe B.

4-32. THE AUTOMATIC PHASE CONTROL

4-33. The Automatic Phase Control (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 have the same phase relationship as the RF input
sigaails.

4-34. The APC is operated by the output of channel A
sampler and consists 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-step pulses. One gates a
sample in channel B. The sampling pulse rate is con-
trolled by a voltage tuned oscillator (VTO) 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 to
a 20 kHz reference oscillator. To get initial locking
the search section applies a ramp voltage to the VTO.
This ramp voltage sweeps the sampling pulse rate
until channel A IF is 20 kHz and in phasewith the ref-
erence oscillator. Then the sweep stops and the lock
section holds channel A IF in phase with the reference
oscillator. The lock section aso regulates the sam-
pling rate to follow small changes of frequency at
probe A input provided that the rate of change does not
exceed 15 MHz per second.

4-36. SEARCH SECTION.

4-37. The search section consists of the circuit sec-
tions outlined in Figure 7-4. The section varies the
sampling rate until the fundamental 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 signdl.

4-38. The input to the search section is the output of
channel A sampler. If 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 Oscillator.
Since the VTO contrals the rate of the 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
(All Assy) searching stops and thus the lock section
holds sampling rate.

TM11-6625-2856-14

4-40. Twe VTO frequency . and therefore the sampling
rate can be varied from €. 98 to 2 MHz. F@xmtre—
guency in the input range of channel A many sampling
rates in this range can produce anIF waveform mﬂa a
20 kHz fundamental frequency. However, ouly ome
sampling rate gives the truest reproduction of the RF
waveform, and that is the highest sampling rate for
which the resulting IF waveformhas the same polarity
as the RF waveform. Thus, the main requirements
for the signals out of the samplers are a fundamental
frequency of 20 kHz, polarity the same as the RF input
waveform, and a high sampling rate.

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

4-41. To further increase search efficiency the slope
of the VTO tuning ramp is automatically varied during
the search by the Freq1 ency to Voltage Converter 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 circuit that 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 multiple 20 kHz be-
low the fundamental frequency of the mPut 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 converted by
Phase Inverter A12Q1 to two sguare waves with a phase
difference of 180°. One of these sguare 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 RFto-IF Converter is producing an IF signa 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
A12Q6 holds the front-panel APC UNLOCKED lamp
lighted.

4-45. When the tuning ramp applied to the VTO by the
search circuit reaches the voltage that gives the correct
sampling rate in the RF-to-IF Converter the search
stops and a holding 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 as follows: Voltage samples timed by the 20 kHz
Reference Oscillator are taken from the fundamental
component of sampler A output. If thefrequency of the
fundamental is 20 kHz the voltages of the sample rare
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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VIO to the frequency which gives the sawmpling rate
which produces a 20 kBz IF. The helding circuitalso
permitsthe signal into sampler A to changefrequency
2 small amount without causing 2 search.

4-46. e e e

ples are taken from every cycle of sampler A output.
This feature givesfaster respanse to anytendency to-
ward IF change. The Limiter Amplifier converts
sampler A output to a sguare waveform. The Low
PassFilter and +30° Phase Shifter extracts thefunda-
mental companent from this waveform and shifts it in
phase to lead by 30°. 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 cutputs which approximate square waves

Model 8405A

2nd have steep negative-going slopes. These square
waves differ in phase 180°; therefore, the negative-~
going slopes are separated intime by 25 micreseconds.
These slopes trigger the Pulse Generators to produce
negative puloes 25 microseconds apart. The pulses
gate the IF Samplers. If the fundamenta! frequency of
sampler A output is 20 kHz the sampl=rs are gated to
pass small segments from the negalive-going slopes
of the si s frem the phase Inverter, and these -
meats al have the same voltage and are within the
tuning voltage of the VTO.

4-47. Decoupling diodes A19CR1 and A20CR1 prevent
crosstalk between channel A input andchannel B input.
Delay Line Al'? is a section of transmissionline which
can be mechanicaly adjusted to equalize the electrical
distance from the Sampling Pulse Generator to the
samplers.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION

5-2. This section provides instructions for perfor-
mance testing, calibrating, troubleshooting, and re-
pairing the Vector Voltmeter. ¥ 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 thic mamual, then there aredifferences between your
instrument and the instrument described in this manual
{refer to Paragraph 1-20).

5-3. PERFORMANCE TESTING

5-4. PURPOSE  The nracedures listed in Tahle 5-2
check 8405A performance for incoming inspection,
periodic evaluation, calibration, and troubleshooting.
The tests can be performed 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. Test instru-
ments other than the ones listed can be used provided
their performance equals or exceeds the Critical
Specifications listed.

5-6. ADJUSTMENTS.

5-7. PURPOSE The procedures listed in Table 5-3
outline the adjustments necessary to align the 8405A.
The adjustments are sequential and should always be
made in the order given. However, realignment of the
Power Supply does not normaly 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. To determine
proper operation, refer to Paragraph 5-3.

5-8. TEST EQUIPMENT REQUIRED. The test 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 inspection for burned-out or loose components,
loose connections, or any conditions which suggest a
source of trouble. Check the fuse to see that it is not
open.

5-12 If 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 by using the troubleshooting charts(Table
5-4 through 5-9). To isolate trouble to a definite circuit
component, refer to the next paragraph.

5-13. COMPONENT TROUBLE ISOLATION

5-14. The following procedirres and data are given to
aid in determining whether a2 transistor isoperational.
Tests are given for both in-circuit and cut-of-circuit
transistors and should be useful in determining whether
a particular section trouble isdue to afaultytransistor
or an associated component.

5-15. IN-CIRCUIT TESTING,

5-16. The common causes of transistor failures are
internal short- and open-circuits. In transistor cir-
cuit testing the most important consideration is the
transistos base - emitter junction. Like the control
grid of a vacuum tube, this is the operational conirol
point in the transistor. This junction is essentially a
solid-state dinde. For the transistor to eonduct. the
diode must conduct; that is, the diode must be forward
biased. As with simple diodes, the forward-bias po-
larity is determined by the materials forming the junc-
tion. Use the transistor symbol on the schematic
diagram to determine the bias polarity required to
forward-bias the base-emitter junction. Figure 5-1
shows transistor symbols with terminals labeled.
Notice that the emitter arrow points toward the type N
material. The other two columns of the illustration
compare the biasing required to cause conduction and
cut-off in transistors and vacuum tubes. If the trans-
istor base-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 is cut
off (open). The voltage drop across aforward-biased
emitter -base diode varies with transistor collector
current. For example, a germanium transistor has a
typica forward-bias, base-emitter voltage of 0.2-0. 3
volts when collector current is 1-10 ma, and 0.4-0. 5
volts when collector current is 10-100 ma. In contrast,
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.

5-17. When examining a transistor stage, first deter-
mine if the emitter-base diode is biased for conduction
(forward-biased) by measuring the voltage difference
between emitter and base. When using an electronic
voltmeter, do not measure directly between emitter
and base: there may be sufficient loop current between
the voltmeter leads to damage 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 to 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 voit-

5-1
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. Any difference is due to leakage current through
the transxsior and, in general, the smaller this cur-
rent. the better the tramsistor. If collector voliage
does not change the transistor has either an emitter-
collector short circuit or emitter-base open circuit.

5-18. OUT-OF-ORDER 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 ohmmeter to
measure interna! resistance. See Table 5-1A for
measurement data.

Table 5-1A. Gut-of-Circuit Transistor
Resistance Me asurements

) Connect Chmmeter ! »
Transistor R;S‘;:fa“::e
Pos. Neg.
Type iond s~ |n¢\dgl-t\ (Ohms)
emitter | base* -
Small se 200-250
:Signal ]
PNP emitter | collector | 10K-109K
ﬁg{i mum emitter |base*  |30-50
POWer-cemitter collector | several
|hundred
emitter  base* IOK 106K7
PNP Small 4 1
Silicon Signal _ very high
.emitter  collector (might
read open)
'base emitter |1K-3K
gmﬁlalj very high
&l collector| emitter (might
read open)
NPN
Silicon ibase emitter |200-1000
B =
Power high, often
collector| emitter |greater
than 1M
* To test for transistor action, add collector-base
short. Measured resistance should decrease.

5-2

Model 8405A

CAUTION

Most chmmeters can supply enough current
or voltage to damage a transisior. Before
using an chmmeter to measure transistor
{forward oF #8Verse resistance, check “its
open-circuit voltage and short-circuit current
output ON THE RANGE TO BE USED. Open-
circuit voltage must not exceed 1.5 volts and
short-circuit current must be less than : mA.
See Table 5-1B for safe resistance ranges
for some common ohmmeters.

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

Safe 0 ketn Sk(l:cl)(rtt Lead
(Ohmmeter { Range(s) ‘oltagi_ |( Current ¢ Color jpolarity
IRxIK TT 1 mAT
HP 412A jRx 10K | 1.0V [|1100 pA Red .
HP 427A |RX 100K 1OV 10 WA fpjage| -
JRx 1M | 1.0V 1 pA
1Rx 10M | -1.0V 0.1 pA
Rx1K |13V [§0.57mA i
Rx 10K | :1.3V 57 YA
Rx 100k| 13v 57 wa| REA  *
HP410C| oo | 13v [los pafBlace| -
Rx 10M | -1.3V [k3.05 pA
Rx 100111V 7 1.1 mA
Rx 1K |12V [[110 pA | gl
HP 410B Rx 10K | :1.1V 11 pA Red ~
Rx 100H] 1.1V || 1.1 pA
Rx1M |11V }0.11 pA
500K 1.0v |} 110 pA
Black +
upataal 150K |o.sv [[110 pA IREd
50K ] o0.3v |[110 pA B
15K 0.2v |} 110 pA
Simpson | Rx 100 [ 1.5V 1mA} Red +
260 ‘Black -
Simpson | Rx 1K | 1.5v | 0.82 mA} Black +
269 Red -
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Figure 5-1. Transistor Biasing Characteristics

DIODE SYMBOL
ANODE e CATHODE

CATHODE/ .

A} 1
ATHODE'

Figure 5-2. Examples of Diode Marking Methods
Figure 5-2. Examples of Diode Marking Methods

5-20. REPAIR_AND- REPLACEMENT.

5-21. Certain procedures and precautions must & _
followed when repairing or replacing any component of
the 8405A. Most of the amplifier and power supply
circuit components are laocated on the etched circuit
beard. Instructioins for working on the etched circuit
board are summarized in Paragraph 5-22. Always
disconnect the AC power before replacingor soldering
any parts.

5-22. ETCHED CIRCUITS.

5-23. e etrhed circnit hoards in the 8405A are of
the plated-through type consisting of metallic con-
ductors bonded to both sides of insulating material.
Soldering can be done from either side of the board with
equally good results. Table 5-1C lists required tools
and materials. Following are recummendations and
precautions pertinent to etched circuit repair work.

a. Avoid unnecessary component suostitution: itcan
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 lift 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
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE.
SHARP OBJECTS MAY DAMAGE THE PLATED-
THROUGH CONLDUCTOR. 5.3
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NOT mncn wm oF REPLACEMM OOMPO-
NENT INTO MOUNTING HOLES. Sharp lead ends
may damage plated-through conductor.

Note: Axial lead components, such as resist-
ors and mbular capacitors, can be replaced
without unsoldering. Clip leads near body of
defective componeat, remave componest and
straighten leads left in board, Wrap leads of
replacement component one turn arcund orig-
inal leads. Solder wrapped connection, and
clip off excess lead

5-25. ETCHED CONTRATOR REPAIR. A broken or

Model 8405A
5-26. TRANSISTOR REPLACEMENT

a. Do mot apply escessive heal. See Table
for soldering tool specifications.

b. Use a beat sink such 3s pliers or hemost
aammmmwwmnwmmm
. Woeninstalling 2 replarement trausistor, «
wumwwhwmsmmauawm
maintaining about the same length of exposed !
used for original transistor.

5-27. DIODE REPLACEMENT

5-28. Solid state diodes are in many physical forms.
This sometimes results in confusion as to which lead
or connection is for the cathode (negative) or anode
{positive), since not all diodes are marked with the
standard symbols. Figure 5-2 shows examples of some
diode marking methods. If doubt exists as to polarity,
an chmmeter may be used to determine the proper
connection. It is necessary to know the polarity of the

chms lead with respect to the common lead for the |

chmmeterused. (For the HP Model 410B Vacuum Tube

Voltmeter, the chms lead is negative with respect to |
the common; for the HP Model 412A DC Vacuum Tube

Voltmeter, the ohms lead is positive with respect tothe
common.) When theohmmeter indicates the least diode
resistance, the cathode of thediode is connected tothe

ohmmeter lead which is negative with respect to the |

other lead (see Table 5-1B).

wire. Allow adequate werlap and remove any var- Note: Replacement instructions are the same
“{l:: from etched conductor before solderingwire into as those ... for transistor replacement.
place. Table 5-1C Etched Circuit Soldesing Equipment
Item n Use H Specification Item Recommended ]
Soldering Tool Soldering Wattage rating: 37.5 Ungar #776 Handle with
Unsoldering Tip Temp: 750 - 800°F Ungar #1237 Heating Unit
Tip Size: 1/8” OD
Soldering Tip, Soldering Shape:  chisdl Ungar #PL113
general purpose | Unsoldering Size: 1/8"
De-soldering aid | Unsoldering multi- {Suction device to remove| Soldapult by the Edsyn
connection components imolten solder from Company, Arleta,
{e.g., tube sockets connection Cdlifornia
Resin (flux) Remove excess flux ‘Must not dissolve etchedj Freon
solvent ffrom soldered area «circuit base board ma- Acetone
Ibefore application of tterial or conductor Lacquer Thinner
Jprotective coating ibonding agent ‘Isopropyl Alcohol (100% dry)
Solder Component replacement ‘Resin (flux) core, high
Circuit board repair tin content (60/40 tin/
Wiring Iead2 18 gauge (SWG)
preferr
Protective Contamination, corrosion Good electrical insula- Krylon* #1302
Coating protection after soldering tion, corrosion-
prevention properties Humiseal Protective Coating,
Type 1B12 by Columbia
Technical Corp. Woodside
77. New York
*Krylon Inc. , Norristown, Pennsylvania

5-4
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Model 8405A
Table 5-1. Recommended Test Equipment
o g - Use Beeow el
lterm Critical Specifications (Note 3) Modeis
Low Pass Cut obf Freq: 30 MEz ¥ Telomie
Filter Rejection: €0 ¢B at 36 Mz 3 TLLC-30-6-F-E
(Hem 8)* (See Nate 1)
Cut off Freq: 60 MHz T Telomic
Rejection: 40 dB at 120 MHz 3 TLA-60-3-F-B
(See Note 1)
Cut off Freq: 100 Mz | Telonic
Rejection: 40 dB at 200 MHz 3 TLE-100-3-F-E
(See Nate 1)
Cut off Freq: 1200 MHz 1 HP 3608
Rejection: 30 dB at 2000 MHz 3 (See Naote 1)
Oscilloseope Bandwidth: 50 MHz 2 HP 1754 (Oscillo-
Sweep Range: 1 to 25 usec/ecm 3 scope w/HP 17554
Sweep Trigger: intermal or external (Vert. Amplifier)
laput Coupling: ac or dc & HP 100034
Vertical Sensitivity: 5 mV/cm, minimum (10:1 Divider Probe)
AC Voltmeter Freq Range: 50-120 Hz, 20 kHz 3 BP 490 H/E/or EL,
Volt Accuracy: 3% of full scale (50-120 Hz); or HP 3400A, or
£1% of full scale (20 kHz and 300 mV) HP 7414
Voltage Range: 1 to 300 mV
fnput Impedance: 2 megohm or greater
Test Oscillator QOutput Freq 18-22 kHz 3 HP 200 CD,
Output level (into 600 ohms): 0 to 1 volt rms HP 2048,
HP 2084, ar
HP 6514
Variable Attenuation Range: variable in 1 dB steps 3 HP 350D
Attenuator from 10 to 30 dB
Freq Range: 18-20 kHz
Nominal Impedance: 600 chms
Square Wave Cutput Freq: 160-200 kHz 3 HP 211A
Generator Symmetry: 45/55
Qutput level (into 25 ochms): 20 mV p-p, minimum
Signal Generator Output Freq: 1-10 MHz 2 1-10 MHz:
Output level (into 50 ohms): 3 volts rms 3 HP 651A or
Dial Accuracy: 3% HP 606A/B
Signal Generator Freq Range: 10-450 MHz, 450-1000 MHz, 3 10-100 MHz:
950-1000 MHz 8601A Generator
Freq Accuracy: 2% or 608E Generator
Output level (into 50 ohms): 10-100 MHz: 3V min. & 230A Amplifier
100-450 MHz and 950-100 MHz: 1.0V min.
Auxiliary (sgcond) Qutput into 50 Ohms; 100-450 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 -10 dBm HP 8402B Calibra-
Calibrator tor & Digital
Voltmeter
(See Note 2)
or HP 432A Meter
and HP 478
(See Note 4)
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Model 8405A
Table 5-1. Recommended Test Equipment (Cont'd)
L s Use Recommended
B i Specifica
o= Critical tions (Note 3) Models
Freguescy Couster | Counting Range: 18-22 ke 3 18-22 kiHiz: HP 52124
Arcuracy: 2 He ar HP 8512, or
Sensitivity: 100 mV rms HP 5245L
Counting Range: 1-410 MHz 1 1-410 MHz: HP 524501
Accuracy: =30 Bz Counter and HP 52538
Sensitivity: 100 mV rms Converter
Digital Voltmeter Veltage 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 Megchm HP 343%A/ any plug-in,
or
HP 3440A/any plug-in,
RF Voltmeter Freg Range: 10-100 MHz 1 Standards laboratory
Calibrated Readout Accuracy: .5% at 10 MHz; 3 Calibrated .
-6% 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 chm load with male type N connector 1 HP 908A
SWR: less than 1.06 2
(3 reguired) 3
2 50 chm Prebe Tee with type N connectors 1 HP 11536A
(2 required) A T
3
| 3+ I 50 ohwm adapter (type N femde to femae) HP 1250-0777
(UC 29B/U)
4= 10 dB coaxial attenuator for 50-ohm line with | HP 8491A (Option 10)
| type N connectors (2 required) J
5% 50 ochm adapter (Tee, all connectors type N 1 HP 11549A
| female) 3 dB power splitter 2
3
6* 50 ohm adjustable air line (adjustable from o General Radio Co.
60 to 80 cm with GR type 874 connectors) Type 874-LK20L
SWR: Less than 1.06 at 1000 MHz ]
I 7* 50 ohm adapter (type N mae to GR 874) 1 HP 1250-0847
(2 required) (874-QNP)
8+ Low Pass Filter (see beginning of this list) 1
3
9* 6 dB coaxia attenuator for 50-ohm line with 1 HP 8491A (Option 06)
type N connectors
10* Thermistor Mount (see Power Meter listed) I é
11* Probe Tee for RF Voltmeter (see RF 1
Voltmeter listed) 3
12* Attenuation Range: 1 to 12 dB in 1 dB steps 1 JHP H34-355C
Calibrated Variable] Accuracy: {(See Note 1)
Attenuator +.02 dB at 30 MHz
+0.05 dB at 100 MHz
Connectors: Type N female
[

5-6
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Table 5-1. Test Equipment (Cont'd)

13 50 chum adagter (BNC male to type N female) 1 HP 12506007
3 (UG-2484/T)
14* BNC to 84054 Probe Adaplier t BP 102184
15 50 oum tee, type N female connectors 1 HP 1250-06846
{(UG-28 A/D)

* Hlem numbers refer to Performance Check and Adjustment Procedure Test Setups.

NOTES:
1. Nominal impeaance is 50 ohms with type N connectors (one male and one female).

2. Por required power meter and RF voltmeter readout accuracy, a Digital Voltmeter is
required. The Digital Voltmeter in the above list will do the job.

3. Por USE column: 1. Performance check

2. Troubleshooting
3. Adjustment procedure

4. I HP Model 432A Power Meter is used, then Calibrator (8402B) is not required.

5-7



TM11-6625-2856-14 Model 8405A
Table 5-2. Performance Test

I. SPECIFICATIONS TESTED
T IGOLATION BETWERN CHANMES: 1300ME:.......... 10048
S00tol000RF2 . ....... E04gB

L TEST DESCRIPTION

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

with no sigral applied to B. Crosstalk from Channel A is indicased by the Channel B AMPLITUDE
meter reading.

L PROCEDURE

1. With signal source cuiput at 2 minimum, connect equipment as shown in Figure 1.

- 1000y
SICRAL CERERATOR
84054
o a e
]

1. 500 Load '
2. Probe tee
3. Adapter 321 321

Figure 1. Channel Isolation Check

2. get signal generator for unmodulated (CW) RF output of about O dBm (about 300 mV) and 410 MHz.

3. Adjust 8405A FREQ RANGE-MHz switch so APCc 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 8405A AMPLITUDE CHANNEL switch to B and measure the amplitude signa present on
Channel B: The signal amplitude shouid not exceed -80 dB.

7. Test isolation between channels at any other frequencies between 300 and 1000 MHz.

8. For 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 microvalts.

I, SPECIFICATIONS TESTED
1. VOLTMETER RESIDUAL NOISE: 10 pV asindicated on meter.

Il. TEST DESCRIPTION

1. VOLTMETER RESIDUAL NOISE 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)

g; MW F

v mmﬁﬁmm@mmmmf@wkm?m
3, Set 84064 BT ITUDE CHAMNE

E RANGE to -70 and vead vollmeter SEBL]
@ﬁmﬁdmmmwmmmmwmin,

A

1. VOLTAGE ACCURACY: ysing HP 11536A Probe Tee:
B Lo 0O M . . ... .00 0. .. 223%o0f full scale
b 1060300 MR . . ... ........... +8%offull scale
. 300w MEZ . . .. .....0...... x12%of full scale

d 8o tC0O MEEE . ... ... ccceeone +1%% of full scale for up to 300 mV rms
212% = 5% of full scale for 300- 1000 mV rms

i. I to 100 MHz. Vumge 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 velow the fundamental of interest. Therefore, a low-pass filter is re-
quired (lor some signal sources, a2 bandpass filter may be required because the signal source
cutput may contain sub-harmonics).

2. 100 to 1000 MHz. Voltage accuracy is tested by applying an accurate rms signal to either inpuf
probe. Accuracy of the signal is determined using an RF Power Meter. Te ensure an accurate
meagurement 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-harmonics may be present in RF signal).

Ii. PROCEDURE

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

Allow one-hour warmup.

84054

10- 100Kz
SIGHAL GEHERATOR

2N

R/F our

1. 5QAL oad
2. Probe tee RF

5. Power Splitter HILLIVOLTHETER
Il. Voltmeter, Probe tee

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. Set signal source for 10 MHz unmodulated signal and adjust output level for 1 volt rms as
indicated by calibrated RF voltmeter.
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Table 5-2. Performance Tests (Cont'd)

c.mwmmmmmmmmwgmmmmmmm
4. Remowe 411A Probe and Probe Tee and replace with Channel B Probe Tee. M necessary,
adjust signal geserator cutput for Chamvel A meter reading noted in step c.

e. Set 84054 AMPLITUDE CEANNEL to B and AMPLITUDE RANGE to 1000 mV; amplitude
skould read 1.00 = 0.92 volt.

f. Repeat above procedure at 30 and 60 MEz. At 30 MEz the 8405A should read 1.00 = 0.02 voit,
At 60 Mz the 84054 can read 1.00 = .03 volt. This is because the RF millivoltmeter
(BP 4114) bas 2 calibration accuracy of :1%. This meaps that the HP 411A could be 1% off at
60 Mz while the 8405A could be off 2% causing the 84054 to appear to be off by 3%.

Note

I the 8405A amplitude reads 1.00 = 0.01, it is definitely within +2% accuracy; if
the 8405A reads 1.0020.03, it is probably within 2% accuracy; if the 8405A
reading is 1.00 = greater than =0.03 itis not within =2% accuracy.

2. 100 to 1000 ME=.

a. With signal scurce set to minimum cutput, connect equipment as shown in Figure 3.
Allow one-how: warnmp.

0 - 430 Wiz 450- 10008z
SiCEa) CERERATIR SiUAY. SERERATIR

84054

o »
g ©

5. Power splitter
1. 5000 Load 8. Low pass filter
2. Probe too 10. Thermistor mount

Figure 3. Voltage Accuracy (100 to 1000 MHz)

Note

For maximum dpower meter readout accuracy: a power meter calibrator
(HP 8402B) and digital voltmeter should be used with the power meter.
Refer to Operating and Service Manua 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.

c. 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 an 50 ohm load.

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

f. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 300 mV. Channd B
AMPLITUDE meter should read 223.5 mV +6 mV.
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Table 5-2. Performance Tests (Cont'd)

E: w

& Set signal source (o 200 MMz and vepeat steps ¢, d, and e. Channel B AMPLITUDE meter should
read 223.5 mV 518 mV.

B Repeat step g lor [requencies of interest between 100 and 300 Miz.

i et sigmal gencrator for frequencies of interest between 300 and 1000 MHEz and regeat stege e, 4,
and e. Chansel B AMPLITUDE meter should read 223.5 mV £36 mV.

SPECIFICATION TESTED

I. VOLTAGE RATIO ACCURACY:
FEATURE TESTED.
VOLTMETER TRACKING.

TEST DESCRIPTION

Range-to-range-voltage tracking is tested by adjusting an input signal for a convenient refererce on
range of the 84054 Voltmeter. The input signal is then decreased with an accurately calibrated
attenuator.

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

g 0~ 45087
SIGUAL CENERATOR

8405A

.50 Oad

POWER AHPLIFIER . Probe too

1
2
8. Low pass filter
9

. Coax attenuator

ol

12. Calibrated codx
attenuator

2 12 9 2 |

Figure 4. Voltage Ratio Accuracy

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

3. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 0 dB. Adjust FREQ RANGE
(MHz) setting to include measurement frequency.

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 cdlibration error).
6. Switch 355C to 2 dB: Amplitude should read 172 to 183 mV + (355C cdlibration 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 cdlibration error).
9. Switch 355C to 5 dB: Amplitude should read 120 to 132 mV + (355C cdlibration error).

5-11
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0.
1L
12.
13.

14.
15.

16.

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

Switch 3533C o 6 dB: A de should read 106 to 118 mV + (355C calibration errcz).
Switeh 3535C to 7 dB: Amplitude should read 93.8 to 106 mV + {355C calibration erver).
Set 355C to O dB and adjust signal seurce for O dB (223.5 mV) 8405A reading on 300 mV range.

Set 355C to 10 dB and 84054 to 100 mV range: amplitude should read 68.7 to 72.7 mV
+ (35SC calibration errer).

Set 355C to 0 dB and adjust signal source for 30 mV 8405A reading on 100 mV range.

Set 355C to 10 dB and B405A to 30 mV range: amplitude should read 24.7 to 25.9
+ (355C calibration error).

Repeat steps 1 through 15 for any freguency of interest that variable attenuator is calibrated ifor.

5-12

SPECIFICATIONS TESTED

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

a.

b.

d.

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

560 to 1000 MHz using HP 11536A Probe Tee {Channel A and B voltages between 100 pV and
100 mV) =4.5°.

1to 200 MHz using HP 115764 10:1 Dividers (Channel A and B voltages between 1 mV and 3V)
5.5 .

1to °200 MHz using HP 10216A Isclator (Channel A and B voltages i..ween 100 mV and 300 mV)
27.5".

TEST DESCRIPTIONS

1.

PHASE ACCURACY is tested by separating the input probes by a known electrical line length
equal to cne 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 frequency

Figure 5 is given by f-f
@ = g (360°)
(4]
where @ = phase shift indicated on 8405A
fo = frequency origindly set for 0° phase shift.
f = new frequency causing phase shift.
10- 450MHz
SIGNAL GENERATOR
84054
outeur AL
%

THIS
77
FREQUENCY COUNTER ’ f
7 THEN :

THIS )
L ggpn Load T 6 1
2. Probe tee 7. Adapter
4. 501 coax attenuator 8. Low pass filter
5. Power splitter 13. Adapter
6. Adj air line 15. Type N female tee

Figure 5. Phase Accuracy Check
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Table 5-2. Performance Tests (Contd)

BT e I TR TS TR

V. FROCEDURES
1. Set up eqguipment 28 shown in Figure S.

2. Using Frequency Counter, adjust signal source for RF output of about 100 mV and frequency
38 cloge to 400.000 MH= as possible.

3. Adjust 84054 FREQ RANGE (MHz) so setting includes measurement frequency.

4. Set PHASE RANGE to +180° and METER OFFSET gﬂack knob} to 0°. Using ZERO coniral,
adjust for 0° meter reading. Switch RANGE to +6° and rezero meter as necessary.

e ol e

5. insert air iine in setup as shown.

8. Adjust air line length for 6° 8405A PHASE meter reading on +8° scale. Remove air line from
setup and recheck PHASE METER zero. If necessary, readjust. Reconnect zir line in setup
and, if necessary, readjust length for 0° reading.

7. Using the foilowing procedure and the frequency ccunter to determine exact frequency increments,
check phase accuracy of 8405A.

a. Change frequency to 300 MHz.

b. Adjust 8405A FREQ RANGE (MHz) to include measurement frequency. Set PHASE RANGE
to £6°, METER OFFSET to 90°, and +/- switch to +.

c. PHASE meter should read 0 £4.5° 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 Changefrequency 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 equation
given in Note.
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Table 53, Adjusiment Procedure

Adjustments should not be made unless it is cetermined that the insirument is not operating properly.
To determine proper cperation, seo Table 3-2. This adjustment procedure should be followed sequen-
tially. For 2 list of instrument adjesiments and the front panel functions that they aifect, see below.
See Tzble 5-1 for required test equipment.

ABJUSTMENT SUMMARY

Adjustment Instrument Function
1. Meter Movement Mechanical Zerc 1. Basic accuracy of both meters
2. Power Supply Adjustments 2. All functions

3. IFSection Adjustments

3A. Channel A IF Tuning and wain 3A. All functions except, IF GUTPUTS and Channel
B voltmeter
3B. Channel B IF Tuning and Gain 3B. All functions except, IF OUTPUTS and Channel
A voltmeter
4. Phase Section Adjustments 4, Phasemeter and PHASE recorder output

5. Automatic Phase Adjustments

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

5B. Pulse Generator and Sampler

(1) A3R20/A3R15/AI5R3 5B(1). All functions
(2) A4R20/A4R15 5B(2). All functions except Channel A voltmeter.
5C. Search Speed 5C. All functions or, all functions at some freg-

uencies only.

6. RF Section Adjustments

6A. Channd A RF Gan 6A. Channel A voltmeter

6B. Channel B RF Gain 6B. Channel B voltmeter

NOTE: IF sampler slightly misadjusted NOTE: Both Channel voltmeters
(A11R24)

6C. Delay Line 6C. Phasemeter
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Table 5-3. Adjustment Procedure (Cont'd)

1. MECHANICAL METER ADJUST.

a. When meter is properly set, the pointer resets over the calibration (i.e., 6° or 0 volts) on the
meter scale when the instrement is (1) in its normal operating position, and (2) turned off. Set
pointer as follows to obiain best accuracy and mechanical stabilily:

NOTE

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

. Turn instrument off

¢. Rotate meter zero-adjust screw clockwise until meter pointer is to left of 0 and moving to right
toward 0. Stop pointer at 0. K pointerpasses 0, repcat adjustment.

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

Meses a8 AR A8 AS
ASSY 42003 ASSY ASSY

A10 ASSY

A28
EXTEHDER
BOARD

2. POWER SUPPLY ADJUST Figure 2A. Adjustment Locations
a Remove top cover and refer to Figure 2A.
b. Put Power Supply assembly A16 on A26 Extender Assembly.

c. 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 -20+0.2 vdc 1. OmVrms A16R23 103 to 127 vac
Chassis gnd or
A16C3 plus to +20£0.2 vdc 1. OmVrms A16R11 207 to 253 vac
Chassis gnd

Note 1. If 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.
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Table 5-3. Adjustment Procedure

3. IF SECTION ADJUST,

3A. CHANNEL A IF TUNING AND GAIN.

a. Conmect test equxpmeut as shown in Figure 2B. Connect AC Voltmeter between A5Q1 base and
84054 Chassis. Connect Oscilloscope vertical input between A5C4-ASRS junction and 8405A chassis.

NOTE

Refer to Figure 3-A for adjustment and assembly location.

G5CHLOSLOPE FREQUENCY COUNTER

. o+ =1
T J /j e OSCILLATOR
L1

§405A

G S o ean  ATEAATR
[ o000 00 ©
\\

204Mz L F
OUT B (REAR)

Figure 2B Setup for IF Tuning, IF Gain and
PF Sampler Adjustments

b. Unplug circuit Assemblies A3, A4, A8, A10 and All, but for convenience leave them in the 8405A.
Put Isolation Amplifier Assembly A5 on extender A26.

c. Connect 8405A to 115 Vac line.

d. Set 8405A controls as follows:

LINE. . . . . . . . . .. ... ... ... .. ......ON
CHANNEL...... ... ... . A
AMPLITUDE RANGE . . . . . . . . . .. .. .. .. ... ... 300 mV

Other control settings optional.
e. Adjust Test Oscillator/Attenuator to obtain 300 mV reading on the AC Voltmeter at 20 kHz +10 Hz.
f. Tune A5L1 to peak the 20 kHz sine wave displayed by the Oscilloscope.
g. Adjust Gain control A5R11 until 8405A AMPLITUDE meter reads 300 millivolts.

h. Reinsert Phase Meter Assembly A8 and Isolation Amplifier Assembly A5 without the extender.
i. Put channel A Phase Shifter Assembly A7 on extender AZ26.

j. Connect Oscilloscope vertical input between the base of A7Q5 and the 8405A chassis.
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Table 5-3. Adjustment Procedure

w Wam s ?W@ 2B, ane with Circult Asse
nel B laolation Aovplifier AL8 on extender AZE.

cuge vertical ingut besween A1SCH- AVSRS jusction and the MOSA ci
- (o the base of AL8QL.

54, controks as follows:

Other control settings optional
. Adjust Test Oscillator Attenvator to obtain 300 mV reading
f. Tune IF adjust AISL!L to peak the 20 kHz sine wave d 2 clloscope
§. Adjust Gain Control ALBRIT until the 84054 AMPLITUDE meter reads m mV,
k. Reingert Phase Meter A8 and Isolation Amplilier Assembly AlS without the extender.
i. Put Chamnel B 180° Switch Assembly A8 on extender AZ6.
j. Set 3408A comtrols as follows:

CHANNEL . . . .. . v v v v et v eenen B -
AMPLITUDE RANGE . ..... ...........,...Wﬁﬂmv
PHASEMETEROFFSET . . .. .... .. .. e ee ... =90

Other control settings optional,
k. Adjust Test Oscillator cutput for 8405A AMPLITUDE meter reading of about 1600 mV.
m. Comnect Uscilloscope vertical input between AGC12 minus and the 8405A chassis.
n. Tune IF adjust ASLL to peak 20 kHz sine wave displayed by the Oscilloscope.
o. Reinsert 180° Switch Assembly A6 without the extender.

4. PHASE SECTION ADJUSY.

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

TEST
0501LL0600PE DIGITAL VOLTMETER BOLLATOR
O a 9 FREQUENCY COUBTER
VERT, li‘
C 0o ]
OQoo0o0 - 84054 2002 | F

O s
00 00|

204M2 L F
~ OUT 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)

Figure 2D. Adjustment Locations

b. With Circuit Assemblies A3, A4, AlIO and All still unplugged, put Phase Meter Assembly A8 on

extender A26.

c. Set 8405A controls as follows:
PHASE METER OFFSET .. oo it ittt e teieianaanns 0
PHASE RANGE .......c0cniiiiiiiniiennaesnanacenenss +60
AMPLITUDE RANGE .. ... .. ittt iiirinennnnns 1000 mV

Other control settings optional
d. Adjust sutput of Test Oscillator to obtain 8405A AMPLITUDE meter reading of 1000 mV.

e. Read PHASE METER with PHASE ZERO fully clockwise and fully counterclockwise. Readings of
at least +18° and - 18° should be obtained. If not, adjust ASBR32 and A8R24.

NOTE

It may be necessary aso to retune IF adjustments A6L1 and A7L1 to
obtain +18° zeroing range. Do not, however, obtain more than a 10°
correctionfrom any single IF control.

f. For 8405A Vector Voitmeters without ABR26 and A8R33 adjustments, go to step g. For instruments with
A8BR26 and A8R33 adjusts, perform steps (1), (2) and (3).
(1) Connect Digital Voltmeter to measure voltage at the junction of A8BR33 dider and A8Q16 base. Adjust

A8R33 until Digital Voltmeter reads +7.4 valts.
(2) (2) Digita Voltmeter to measure voltage at the junction of A8R26 slider and A8Q12 base.

Adjust A8R26 until Digital Voltmeter reads -7.4 volts.
(3) connect Oscilloscope X10 Probe to junction of ABCR1 and A8R20. Square wave pattern should have
no oscillations present. If oscillations are present on pattern, readjust A8R33 and A8R26 as neces-

sary to eliminate oscillations. Final voltages, as measured in steps (I) and(2) above should be
between 6.0 and 7.5.

g. Set 8405A PHASE RANGE and PHASE METER OFFSET to 180.

h. Adjust PHASE ZERO to obtain maximum positive reading on PHASE meter.
i. Adjust A8R32 until PHASE meter reads +180°.

j- Adjust PHASE ZERO to obtain maximum negative reading an PHASE meter.
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Table 5-3. Adjustment Procedure (Cont'd)

metey reéads -1867.

3. Comneect test equipment as shown in Figure 2B: 8405A control settings are optional.
NOTE
Turs test oacillator on and allow one-half hour warmup.
5. Wigh Circult Assemblies A3 and A4 till unplugged, put IF Sampler Assembly All on extender AG.

¢. Commect Qscilloscope vertical input and Frequency Counter between A11Q4 Collector {transistor
case) and 8405A chagsis.

d. With the Oscllloscope internally synchronized, adjust Symmetry Control AIIR23 to obtain 50-50
symmetry for the waveform at A1IQ4 collector.

e. Adjust Frequency Control A11R24 to obtain 20 kHz Frequency Counter reading. If comtrol action
prevents precise adjustment 20 kKHz « 10 Hz is acceptable.

f. Connect Osciliator to 8405A IF output A. Set Oscillator frequency to 19.9 kHz and amplitude for
10 m¥ rms at the 8403A IF OUT terminals.

g. Comnect Qucilloscope vertical iaput to ungrounded side of A11C17 (XAlL, pin 5).

h. Set Oscilloscope for internal sync and sweep time to display about one cycle of the sampling wave-
form. Magnify Oscilloscope horizontal display 10X and positionthe waveform toview the negative-
going slope. Trim Test Oscillator frequency to reduce amplitude instability on the display.

i. Adjust Symmetry Control A11R23 until the negative siope of the sampling waveform resembles a
staircase. See typical waveforms in Figure 5.

Typical Sampling Waveform When A11R23 Typical Sampling Waveform When A11R23
Properly Adjusted. Improperly Adjusted.

Figure 2E. Typical Sampling Waveforems
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Table 5-3. Adjustment Procedure

mmmmwmmm

SCUARE wavt
CERERATOR

Figure 2F. Setup for Pulse Generator
and Sampler Adjustments

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

c. Set 8405A FREQ RANGE to the 500-1000 MHz position. Other control 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 Oscilloscope triggering sensitivity until sweep just triggers.
Wav'eform should approximate a square wave as shown below.

e. Adjust pulse 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 typica waveforms in” Figure 2G.
<100% 100 % >100%

Figure 2G. Typica Sampling Efficiency Waveforms
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Table 5-3. Adjustment Procedure (Cont'd)

h Minimize sampling signal 2t grobe tips as follows:
(1) Comneet the 4084 Channel A probe to the Cacill

(3) Repeat steps ! and 2 for Channel B probe adjusting Symmetry Control A4RILS.

it procedure of steps a through h to aseure sampling efficlency is properly adjusted.

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

WE mmm FREQUENCT COURTER

OO0

I§ 20mms 0
If GUY A (REAR!

1 50-Ohm Load
2 Probe Tee
3 Power Splitter

Figure 2H. Setup for Search Speed Adjustment

b. Put Search assembly Al2 on extender AZ26.
c. Direct couple Oscilloscope vertical input to the junction of A12Q7 base and A12R25 dlider.

d. Set Signa Generator frequency to 80 MHz and adjust output amplitude to obtain 100 mvV AMPLITUDE
meter reading for Channel A

8. Set 8405A FREQ RANGE to 60-120 MHz other settings are optional.

f. Oscilloscope display should be sawtooth waveform. Adjust Search Speed control A12R25 so average
voltage of sawtooth is zero.
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Modd 84054

5-22

acy Counter to 20 kEz IF output A.

6. BF SECTION ADJUST .

stment, 20 kHz +10 Hz is

€A. CHANNEL A AND B LOW FREQUENCY RF GAIN

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

1D~ 5Dmsiz 450- 1000MKz
SiGAsl CIMERATOR SiMAL CERERATOR
8405
®F R¥
-4 ouY LI ]
 J ) 4
[)
[ ]
R R -- v af
BF POWER
HETER

5. Power splitter
i. 5001 Load 8. Low pass fiiter

2. Probe tee 10. Thermistor mount

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

b. Set 8405A controls as follows:
AMPLITUDE CHANNEL

........................ A
FREQ RANGE-MHz . . . . . . . . . . ... ... ... ..... 100MHz
AMPLITUDE RANGE . . . . .. ... ... ... .. S e e 300 mV

Other control settings optional.

C. Set Signal Generator frequency to 100 MHz and adjust output level Lo obtain 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 Signa Generator output level
for previoudy noted Channel A AMPLITUDE meter reading.

neyY @m@num«tmm Frequency Counter reading of 20 kHz. ¥ control
adiustmen acceptable.
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V& metey vead ¢ dBm.

¥ 34064 Meter will net wmﬁ upto m Wﬁﬁllﬁ%t&m&mﬁw reading and repeat
m ¢. HAIIRM is 2 d, repeat Chanuel B RF Gain adjust. For 8406A instruments,
gserial nembered 342-0 mmxw it may be necessary to change A3RSE and A4RS to 3
5@0-chm potentiometer, HP Part Number 2100-1747 to obtain a greater adjustment range.
Also,. as part of the @W remove resisiors AIRAT and A4R2T and replace each of them
with & shorting wire.

% With signal source set to minimum, connect test equipment as shown in Figure ZK.

8435a
- Gz
.’.
cé,\"
a wreur i 2
(]
§ 2.4
i. 500 Lood
2. Probe iee [ T3
5. Power Splitter HILLIVOLTHETER
il. Voltmeter, Probe tee

Figure 2K. Setup for RF Gain Adjustment

i. Set signal source for 1 MMz unmodulated signa and adjust output level for O 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. If 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. Channel B AMPLITUDE meter will, at 1 MHz, read low. Using gain control A4R5, adjust to about
-0.2 dBm. —

0. Interchange probes A and B. Channed A AMPLITUDE meter will, a8 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.

g. Channels A and B amplitude meters should now read above O 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 a 1 MHz— —
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524

2. Using 1000 Mz Sigmal Generator, connect test eguipment as shown in Figure 2J5.
. Ser 840%A contrals as follows:
AMPLITUDE CHANNEDL . . < - « = o« « =« cacsacsanasdh

FREQUENCY RANGE . ... ..ccccoococnsocanss... 1000ME
AMPLITUDERANGE ... ....cccrecsacoccceces HOImV

¢. Set Signal Generator frequency to 1000 MHz and adjust cutput level to cbtain 0.0 dBm reading on

RF Power Meter. Note Chanrel A AMPLITUDE meter reading.

d. Pemove The rmistor Mount andreplace with Channel B Probeand Probe Tee. If necessary, readjust

Sipral Generetor cutput level for Channel A AMPLITUDE meter reading noted in step c.

e. Set AMPLITUDE CHANNEL to B. Channel B AMPLITUDE meter should read high. Note and

record reading.

f. Remove Channel B Probe and replace with Channel A Probe. Channel A AMPLITUDE meter should

read high. Record reading.

g. Place Chanrel A Piobe back in ether Probe Tee and set up equipment as shown in Figure 2J.

h. Set 8405A AMPLITUDE RANGE to +10 dB and switch RF Power Meter to +10 dB range.

i. Adjust Signa Generator output level to obtain +10 dBm reading.

j- Note Channedl A AMPLITUDE meter reading.

k. 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 j.
m. Set AMPLITUDE CHANNEL to B. Note and record AMPLITUDE meter reading.

n. Remove Channel B Probe and replace with Channel A Probe. Set AMPLITUDE CHANNEL to A

and note and record AMPLITUDE meter reading.

0. Depending upon your individual 8405A, the greatest amplitude measurement error may be at 0 dBm

or a +10 dBm. Having measured the amplitude error for each channel (steps e and m for
Channel B; steps f and n for Channel A), set appropriate adjustment so that amplitude error is
within specification for each channel: Just within specification at either the O or +10 dBm point.
Channel  Adjust O dBm Specification +10 dBm Specification
B A4R20 188 to 259 mV 537 to .877 V
A A3R20 188 to 259 mV 537 to .877 V

. 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 vertical input with aprobe-to-BNC adapter.

(3) Adjust Symmetry Control A3R15 to minimize sampling signal. Peak-to-peak signal level
should not exceed 5 mV.

(4) Repeat steps 2 and 3 for Channel B Probe adjusting Symmetry Control A4R15-
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Table 5-3. Adjustment Procedure (Cont'd)

ent 2% shown in Figure 3J using the 10 ~ 1060 MHz Signat Generator.
Conmect Channel B probe in place of Thermistor Mount.

ks as follows:

¢. Set Signal Generator frequency to 10 MHz and adjust cutput level for-10dBm 84054 AMPLITUDE
meter reading.

d. Adjust PHASE ZERO for ¢ PHASE meter reading.
e. Replace the 10 - 106 MHz Signal Generator with the 1060 MHz Generator.

£. Set 8405A FREQ RANGE - MHz to 1000 MHz (fully ccw).

g. Set Sigral Generator f{requency to 1000 MMz, and adjust output level for -10 dBm AMPLITUDE
meter reading.

k. Siowly reduce Signal Generator frequency through 30 MHz noting maximum and minimum PHASE
meter readings. Reminder: the PHASE and AMPLITUDE meter pointers will flicker momentarily
sevcral times as the input frequency is changed. The flicker is caused by the automatic tuning and

is normal.

i. Set Signal Generator to the frequency in the 950-1000 MHz range which gives a PHASE meter read-
ing half way between the maximum and minimum noted in step h.

j. Set Delay Adjust to obtain 0 PHASE meter reading (refer to page 5-18 for Delay Adjust location).

5-25/5-26



Model 8405A

Table 5-4. Front Panel Troubleshooting

TM11-6625-2856-14

GENERAL: Using this procedure, trouble can be isolated to a general circuit section. To isclate
trouble within 2 specific cireuit section, refer to achematic diagrams or other trouble-

Figure 5-3.

PROCEDURE: a. Using setup shown above, set 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°.

c. In the indications Table 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 horizontaly. If the indications do not agree, drop

down one line. Repeat for each square.

Channel A | Channel B | Phasemeter | APC UNLOCKED | APC UNLOCKED Circuit Section Trouble

(Table 5-7) Phasemeter ckts;]

ok ok X ok ok A5Q4-6, A6, A7, A8,
A18Q4-6

ok X X ok ok (Table 5-9) Channel B Ckts

X ok X ok ok A5Q1-3

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 Signal Source output level
accuracy. Two channels should read within 2% of each other.

2. Phase meter, using ZERO control, should be adjustable at 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 lit with FREQ RANGE switch fully counterclockwise
(500-1000 MHz).

5-27
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MTa}bIe 5-5. +20 Volt Supply Troubleshooting

Model 8405A

Procedure Indication Conclusion
1. L scosmect base of Q1 Output drops Ql ok
Quipet same Q! shorted
2. Recoascct base of QL. Approximately 3.5V AI6CR3 ok
Measure “oltage across A16CR3 More than approximately 3.5V | A16CR3 open
3. Short emitter (o base A16Q: | Cotput drops A16Q1 ok
Ou: - ¢ same A16Q! shorted
4. Measure wﬂ:agé across Approrimately 6.5V AIGCRT ok
A16CRT dare than approximately 6.5V | A16CRT open
5. Adjust AL6RI1 so base of Output reman high A16Q8 open
A16Q3 goes more negative Outpet lowers but still high | A16Q3 gain tco low
Low Output §. Measure voltage across AI6CR3 Approximately 3.5V Al6CR3 ok
Voltage Less than approximately 3.5V | A16CR3 shorted
2. Short emitter to collector A16Q1| Output rises Q1 ok
Qutput same Q1 open
3. Measure voltage across A16CR7 | Approximately 6.5V A16CR7 ok
Less than approximately 6.5V | A16CR7 shorted
4. Measure voltage at collector Approximately 6.5V (same A16Q3 shorted
of A16Q3 as A16CRT)
5. Measure voltage at collector Same as voltage at emitter A16Q2 shorted
of A16Q2 Lower than A16Q2 A16Q2 ok
emitter voltage
High Ripple 1. Measure ripple at base of No ripple A16C2 shorted
A16Q3 A16CR7 shorted
2. Measure ripple at base of No ripple A16Q3 open
A16Q1
3. Measure ripple at base of Q1 No ripple A16Q1 open

-28
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Model 8405A
Table 5-6. -20 Volt Supply Troubleshooting
Symplom Procedure Indication Conclusion
High 1. Disconnect base of Q2 Output drops Q2 ok
v o o,
oltage Qutput same Q2 shorted
2. Recoanect base of Q2 Approximately 3.5V Al6CRI10 ok
Measure voltage across ' " .
Al6CRI0 ;dgx‘}e than approximately A16CR10 open
3. Short emitter to base A16Q4 Output drops Ai6Q4 ok
QOutput same A16Q4 shorted
4. Measure voltage acreoss Approximately 6.1V Al16CR14 ck
A16CRM4 More than approximately A16CR14 open
6.1V
5. Adjust A16R23 so base of Output remains high A16Q6 open
A16Q6 goes more negative Output lower but still high A16Q6 gain too low
Low Output 1. Measure voltage across Approximately 3.5V A16CR10 ok
Voltage A16CR10 Less than 'approximately A16CRI10 shorted
3.5V
2. Short emitter to collector Output rises Q2 ok
A16Q4 Output same Q2 open
3. Measure voltage across Approximately 6.1V A16CR14 ok
A16CR14 Less than approximately A16CR14 shorted
6.1V
4. Measure voltage at Approximately 6.1V (same A16Q6 shorted
collector of A16Q6 as A16CR14)
5. Measure voltage at collector Same as voltage at emitter A16Q5 shorted
of A16Q5. Lower than A16Q2 A16Q5 ok
emitter voltage
High Ripple 1. Measure ripple at base of No ripple A16C5 shorted
A16Q6 A16CR14 shorted
2. Measure ripple at base of No ripple A16Q6 open
A16Q4
3. Measure ripple at base of Q2 No ripple A16Q4 open
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Table 5-7. Phase Meter Circuit Troubleshooting

Model 8405A

4 - - e

% Procedure Indication Coaclusion

: (Bpe Note 1) (Gze Mgte 2%

i deter ] 1. Cheek trigger pulses at bages of | Pulses are arriving MS&@F’W,”
+ znd - 186° ASCS and ASQLQ simultanecusly A8Q2-4 is defective
4s ZERO -
comtrol is Pulses are not arriving OFFSET switch,
adiuated simultanecusly A2t is defective

i Meter Pegs 1. Check waveform at collector Syrametrical square Switch ABQL1-12 or
+180° regard~ at ASQB. wave present Current Source

{ less of ZERO ASQI3-15 is
control. Setting} defective
NOTE: -20 Volt}

DC supply may [2. Check for trigger pulses at Trigger puises Buitivibraior,
be missing base of ASQIO present ABCE-10 is
defective
3. Check for square wave at Square wave at XA8 Driver, A8QT is
XAS8 (Pin 1). (Pin 1) and pulses at defective
i collector of A8Q1
Square wave at XA8 Amplifier, A8Q1,
(Pin 1) but no pulses at or Switch A8Q2-3
collector of A8Q1 is defective
|4. Check for square wave at No square wave Limiter, A5QH4,
XA7 (Pin 1) A5Q5, or A5QS6 is
defective
XA7 (Pin 1) square wave and] Limiter ATQ5-6 is
sine wave at A7TQ2 collector | defective
Square waves at XA7 Phase shifter
{Pin 1) and A7Q1 A7Q2-4 is
collector but no sine defective
wave at ATQ2 collector
Square wave at XA7 A1Ql is defective
(Pin 1) but not A7Q1
collector
Meter Pegs 1. Check waveform Symmetrical square Switch A8Q11-12,
~180° regard- at A8Q8 collector wave present or Current Source
less of ZERO A8Q16-19, or
control setting OFFSET switch is
NOTE: +20 defective
volts DC supply|
may be missing] 2. Check for trigger pulses Trigger pulses present Multivibrator ABQ8-
at ABQ3 base 10 is defective
3. Check for square wave at Square wave at XA8 (Pin 15)] A8Q8 is defective
XA8 (Pin 15) and pulses at A8Q4
collector
Square wave but no pulses A8Q4 or ABQ5-6 is
at A8Q4 collector defective
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Model  8405A
Table 5-7. Phase Meter Circuit Troubleshooting (Cont'd)
Symptom Procedure Indication Conclusion
(See Note 1) (See Note 2)
4. Check for square wave at No square wave Al1894, Al8(CH5, or
XAG (Pin 1) A18Q8 is defective
XAS6 (Pin 1) Square wave Limiter A6Q5-6 is
and sine wave at AGQ4 defective
Square wave at XA6 (Pin 1) Phase Inverter
and A6QL collector but no A6Q2-4 is defective
sine wave at A6Q4 collector
Square wave at XA6 (Pin 1) A6Q1 is defective
but not A6QL collector
Meter needle, |11. Check waveform at A8Q9 Symmetrical Square wave Phase meter section
usng ZERO collector out of adjustment:
control, is Refer to adjustment
adjustable procedure, Section
but not V.
symmetrically
about 0° Square wave not Phase Inverter
symmetricai ABQ2-4 or Phase
Shifter A7Q2-4
is defective
No meter 11. Remove 8405A power cord No meter deflection Defective meter
movement, and connect ohmmeter
meter across phase meter Meter deflection One or both wires
reads 0° terminals connecting meter
to circuitry must
be broken.
Phase meter |11. Set OFFSET switch to 0 volts at A6 (Pin 8) Phase inverter
trouble exists any setting between -90” and A6Q3-4 is defective
only for -180° or +100° and +180°
OFFSET and measure DC voltage at +20 volts a A6 (Pin 8) The section of
settings A6 (Pin 8) OFFSET switch
from -90" to A21S1A/B which
-180" and operates A6Q2- 3
+100° to is defective
+180° (See
Note 3)
NOTES:

20 kHz repetition rates.

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

. All sine waves and sguare 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. Misuse of the Offset control makes a

good 8405A app!

ear bad. For example, with an input phase angle of 0°, setting

the Offset control between +100 and +180 or between -90 and -180 will cause
the Phase Meter to “peg”, this is entirely normal.
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Table 5-8. Channel A and APC Troubleshooting

Pyogedvre

Moddl

8406A

T | wcwen | Comcheem ']

1.

circuit board Assy.

Cheek for -20 volts DT at Mo ~30 Volis BC Bear panel -20W
KA32 (P 11) fase ar -20 Vol
Power Supply is
3. Checls for 20 MHz No 20 MHz Signal Reference
cacillator signal at XAL2 Qaeillater
{(Pin 10 ALICH-5 is
defective
3. Check for -13 volts No ~15 veolts DC Lamp driver
BC at X412 (Pin Ty AN2GE
is defective
~-15 volts DC ok APC wnlocked
lamp is defective
E &PC lamp 1. Check for +20 volts No +20 volts DC Rear panel +20V
remaing I# - BC at XALZ (Pin 12) fuse ar +306 V
with ewitch Power S@me R
set to 1-4 ) defective (Table 5-S)f
i Mz
2. Change Signal Source Fre- APC Lamp goes out Al3 Assy is l
gquency and 8405A FREQ and meters indicate defective (Probably
RANGE switch to about readings bhad capacitor or
8- 10 MHz, changed value
i resistor), or
‘ FREQ RANGE
switch A24S1 is
__defective.
3. Remove Probe A circuit board APC lamp goes out and Probe A circuit
Assy from probe cable socket meters indicate readings. board assembly
and replace with Probe B is defective.

. Remove Probe board from

cable assembly. Turn 8405A
off and check cable for
open-circuits.

. Replace Probe A board

assembly in cable assembly.

Ramp signal as shown
opposite page 7-15.

Al4 Assembly,
AlS Assembly,

5-32

Check for search ramp at A2451 FREQ
XAl12 - Pin 1. RANGE switch
or Al9 Decoupling
Diode is defective.
NOTE:

1. Test setup and 8405A control settings are same as for Table 5-4
2. If a probe board is replaced, the Adjustment Procedure Table 5-3.

must be done. Remove board only after some indication that the
probe is faulty. To remove board remove set screw marked "Do
not remove this screw" in Fig. 7-5. To replace board be sure key
on plug is aligned with key on socket.



Table 5-9. Channel B Circuit Troubleshooting

TM11-6625-2856-14

i e
MGQL& is
defective.
(28 mV pk-pik)
CHANNEL B + Check for pulse output 3t X44-Pin No Puises Resistor A15R2,
IF QUTPUT 4 (Compare with pulses at XA3~ or Al7 Delay
is much Pin 4). These two piclures line, AIS or A20
less than should look the same. Decoupling Diode
10 mVY or Assy is defective
there is
no output 2. Check for pulse output at probe Pulses ok Probe B amplifier
tip (rompare with CHANNEL A A2A1Q1 or A4
probe tip). These two pictures Assy Ampilifier
should look the same. A4Ql is defective
Pulses much Probe B diodes,
larger than those or Amplifier A4Q2
at CHANNEL A defective
” probe tip.
Pulses very Probe B Circuit
small {or no pulses Assy, probe cable,
at ail) or A4T1 defective,
-Or -
A4 Assy out of
adjustment. Refer
to PULSE
generator and
sampler adjust
Table 5-3
3. Remove Probe B circuit board Pulses ok Probe B circuit
Assy from its socket. Replace board Assy ok
Probe A circuit board Assy in
Channel A cable with Probe B Pulses too large, Probe B circuit
circuit board Assy. Repeat too small, or no board Assy
step 2 ahove to determine if pulses at all defective
Probe B circuit board is
defective

NOTE:

1. TEST Setup and 8405A control

as for Table 5-4.

settings are same

5-33/5-34
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SECTION VI
REPLACEABLE PARTS

6-3. .4
Table 6-1.

i6 parts are listed at the end of

6-1. INTRODUCTION

6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, address order ov
ingeiry to your local mmnmmvs szles and serv~
ice offices

a@mﬁ Ww the
weh gy

2. Deseription of the part (see list of abbreviations

elomr).

@ Wﬁ mwmmmr@ﬁ the part in 2 five-digit

facturer's part mumber.
ity esed in the instrument (TQcolumn).

turers in Table €-3.

Packard stock number.

Tdentify parts by Hewlett-

6 - 6 To obtain a part not listed. include:

2. Instrument mode! number

b. Instroment serial mumber

¢. Description of part

d. Function and location of part.

REFERENCE DEGICNATORS
& +  agBemily ¥ = fgae P = mechkanical part v s vacwem, tube, naar
23 = malier FL = filter |4 = plug Buwil, phtatacell, ete.
Be = battery W = {afegrated cizeuit Q@ = transistor VR = voliage vegalalar
< = cagmcilor & = jack T = pesistor w = cabile
cp = couplez ) 4 = relay BT = thermistor X = gackat
€& = dode L = finductor - = gwiteh ¥ = crywal
BE. = delay line i3 = loud spealier T = transformaer 4 =  tuned cawity,
oa = device sigrating (lamp) u = mater T8 = termiaal beard netwark
B = mtac slectronic part ME = mlerophone TP = test poiat
ADBREVIATIONS
& » = heastes N/0 = normaily cpen RMO = rack mouwmt aly
AFC = utomatic freguency conlrel HBDW = hardware NPO = negative positive zero RMS = FOOd-MEAR SQEATS
AMPFL = amplifier HEX = hexagonal (zero temperature RWVY =  geverte working
G = METCUry coefficient) voltage
BFO = beat frequency cecillator "R = hour{e) NPN = negulive-positive- $-B =  slow-blow
BECU = %hevyllium copper HZ = hertz negative SCR <  screw
| = Binder head w = intermediate freq NRFR = not reconmended for SE s geleniam
B . Dadps IMPG = impregrated o amant SECT = sections)
B - T ed wave cecillatar INCD = incandescent NSR = not separately SEMICON =  semiconds
* wave INCL = tnclude(s) replaceable a = silicon
S @ smmer-ciecimes DS D) om . ormpecrpuen S D MR
€MD = cabinet mount oaly O)l: = oval head 8SPG = gpring
COEF = K = Kilo = 1000 o = oxide SPL = epecial
COM = common p - SET = gtainless steel
COMP = compoaition LH = loft hand peak SR = oplit ring
COMPL = complete LIN = linear taper pC = printed circult . STL = steel
COWR = commector LE WASH = lock washer PF = plcofarads = 10’
cp s cadmium plate oG = logarithmic taper farads TA = tantalum
CRT = cathode-ray tube LPF = low pass filter PH BRZ = phosphor bronze TD = time delay
cw = clockwise PHL = Phillips TGL = toggle
M 2 milll = 10-3 v = peak inverse voltage THD = thread
DEPC = deposited carbon MEG - 2 108 PNP = positive-negative- Tl = titanium
bR = drive MET FLM = :”Mnm o positive TOL = tolerance
ELECT = eloctrolytic = P, = part of TRIM = trimmer
ENCAP = :mmlaud :gox a mﬁ:‘:‘ POLY = polystyrene TWT = traveling wave tube
EXT = emternal MHZ = mega hertz PORC = porcelain v = micro = 106
MINAT = miniature POS = position(s)
P = farads MOM = momentary POT = potentiometer VAR = variable
R = flat head - PP = peak-to-peak VDCW = dc working volts
MTG mounting
FIL® = fillister head MY = “mylar® PT = point w/ = with
FXD = fived WYV a peak working voltage w = watts
G = giga (108) N = pano (10-9) RECT = rectifier wiv = working inverse
GB a gormanium N/C = normally clogsed RF = radio frequency voltage
GL = glass NE = neon RH = round head or ww =  wirewound
GRD = ground(ed) NI PL = nickel plate right hand w/0 =  without
01194-13
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SLEPY

Li6F2
L1133

8340

420P3
L2KE 2

82l

8264

AZaiepl
A3
a3C1

A3C?
A3C3
A3C4
A3CS
A3Cé

83C7?
A3La
A3CS
A3Ci0
a3Cit

A3CkZ
43C13

A3C1H
A3Ce
A3R1

A3R2
A3R3
A3R4
A3RS
A3RE

A3R7
A3R8
A3R9
aA3R10

Part No.

5820-0457

00187-4210
08405-6057

08405-6047

08405-6094

08405-2032
08405-6055
08405-6047

08405-6054

5020-0457
08405-6002
0180-0100

0140-0194
0180-0374
0180-0374

0180-0374
0180-0100

0160-2055

0160-0174
0160-0174
0160-2139
0160-2139

0160-2139
0160-2139

1854-0071
1854-0071
0757-0279

0757-0279
0757-0424
0698-3155
2100-1757
0698-3157

0698-3157
0698-3438
0757-0279
0757-0438

Table 6-1. Reference Designation Index

Description

PROBE TIP

RING =IDENT BLUE
HOUSING ASSY: PROBE

CABLE ASSY: SPECIAL COAX
INCL PROBE &PANEL BOOT & 80 ASSY SOCKET

GUARD ASSY:PROBE
NOT RECOMMENDED FOR FIELD REPLACEMENT

RING:IDENT WHITE
HOUSING ASSY:PROBE

CABLE ASSY:SPECIAL COAX
INCL PROBE &PANEL BOOT & 80 ASSY SOCKET

GUARD ASSY:PROBE
NOT RECOMMENDED FOR FIELD REPLACEMENT

PROBE TIP
GUARD ASSY:SAMPLER
C:FXD ELECT 4.7 UF 108 35VDCW

C:FXD MICA 110 PF 5%

C:FXD ELECT 10 UF 10% 20VDCW
C:FXD ELECT 10 UF 10% 20VDCW
C:FXD ELECT 10 UF 10% 20VDCW
C:FXD ELECT 10 UF 10% 20VDCW

C:FXD CER 0.01 UF +80-208 100VDCW
C:FXD CER 0.47 UF +80-208 25VDCW
C:FXD CER 0.47 UF +80-208 25VDCW
C:FXD CER 220 PF +80-208 1000VDCW
C:FXD CER 220 PF +80-208 1000VDCW

C:FXD CER 220 PF +80-208 1000vDCW
C:FXD CER 220 PF +80-208 1000VDCW

TRANSISTOR:SILICON NPA
TRANSISTOR:SILICON NPA
R:FXD MET FLM 3.16K OHM 1% 1/8W

R:FXD MET FLM 3.16K OHM 1% 1/8W
R:FXD MET FLM 1.10K OHM 1% 1/8W
R:FXD MET FLM 1.10K OHM 1% 1/8W
R:VAR WW 500 OHM 5% 1W

R:FXD MET FLM 19.6K OHM 1% 1/8W

R:FXD MET FLM 19.6K OHM 1% 1/8W
R:FXD MET FLM 147K OHM 1% 1/8W

R:FXD MET FLM 3.16K OHM 1% 1/8W
R:FXD MET FLM 5.11K OHM 1% 1/8W

# See introduction to this section for ordering information

Model 8405A
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Mod 804054t

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

@ P N | s # | hses |
BERE R 0757-1078 R:FXD MET FLM 1.47K OHM 1% 1/2W
S3HL T 0757-0461 R:FXD MET FLM 100 OHM 1% 1/8W
SARED 0698-3407 R:FXD MET FLM 1.96K OHM 1% 1/2W
43BL46 0757-0440 R:FXD MET FLM 7.50K OHM 1% 1/8W
SIRES 2100-1761 R:VAR WW 10K OHM 5% 1W
53416 0698-3150 R:FXD MET FLM 2.37K OHM 1% 1/8W
E3EET 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
43016 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
A4385% 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
ARG 2100-0947 R:VAR FLM 50K OHM 20% 3/4W
S3RFE 0757-0294 R:FXD MET FLM 17.8 OHM 1% 1/8W
BIRI 0698-3437 R:FXD MET FLM 133 OHM 1% 1/8W
BIRDI 0698-3437 R:FXD MET FLM 133 OHM 1% 1/8W
83834 0698-3437 R:FXD MET FLM 133 OHM 1% 1/8W
BIRTS 0698-3437 R:FXD MET FLM 133 OHM 1% 1/8W
BIRI & 0757-0294 R:FXD MET FLM 17.8K OHM 1% 1/8W
% ra ) DELETED (REPLACED WITH A SHORT)
4305 08405-8001 TRANSFORMER:BALON
5% 08405-6002 BOARD ASSY:SAMPLER
A4l % 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
B4C2 0140-0194 C:FXD MICA 110 PF 5%
&sC3 0180-0374 C:FXD ELECT 10 UF 10% 20vVDCW
A4l 4 0180-0374 C:FXD ELECT 10 UF 10% 20VDCW
A4ES 0180-0374 C:FXD ELECT 10 UF 10% 20VDCW
a6l e 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
84C? 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
AGC 8 0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCW
84LS 0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCW
44C10 0160-2139 C:FXD CER 220 UF +80-20% 1000VDCW
a4l 01602139- C:FXD CER 220 UF +80-20% 1000VDCW
44CE2 0160-2139 C:FXD CER 220 UF +80-20% 1000VDCW
a4C13 0160-2139 C:FXD CER 220 UF +80-20% 1000VDCW
446G 1854-0071 TRANSISTOR:SILICON NPN
a4C2 1854-0071 TRANSISTOR:SILICON NPA
A4R1 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
A6R2 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
44R3 0757-0424 R:FXD MET FLM 1.10K OHM 1% 1/8W
A4R4G 0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W
AGRS 2100-1757 R:FXD MET FLM 500 OHM 1% 1W
A4Re 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
A6RT 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
A4RS8 0698-3438 R:FXD MET FLM 147 OHM 1% 1/8W
AGRS 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
A4R10 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W

# See introduction to this section for ordering information
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# See introduction to this section for ordering information

Model 8405A
Table 6-1. Reference Designation Index (Cont'd)
% Pant Na. Description # bgie

m‘l 0757-1078 R:FXD MET FLM 1.47K OHM 1% 1/2W
848182 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
A4RD13D 0698-3407 R:FXD MET FLM 1.96K OHM 1% 1/2W
£4R14 0757-0440 R:FXD MET FLM 7.50K OHM 1% 1/8W
24RES 2100-1761 R:VAR WW 10K OHM 5% 1W
24806 0698-3150 R:FXD MET FLM 2.37K OHM 1% 1/8W
f&RET 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
B4RE & 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
R4RILS 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
BaR2C 2100-0942 R:FXD MET FLM 50K OHM 20% 3/4W
84873 0757-0294 R:FXD MET FLM 17.8K OHM 1% 1/8W
B4R22 0698-3437 R:FXD MET FLM 133 OHM 1% 1/8W
24R23 0698-3437 R:FXD MET FLM 133 OHM 1% 1/8W
B24R2& 0698-3437 R:FXD MET FLM 133 OHM 1% 1/8W
L4R25 0698-3437 R:FXD MET FLM 133 OHM 1% 1/8W
24R26 0757-0294 R:FXD MET FLM 17.8 OHM 1% 1/8W
&4R27 DELETED (REPLACED WITH A SHORT)
84TL 08405-8001 TRANSFORMER:BALUN
2% 08405-6003 BOARD ASSY:ISOLATION AMP.
45C1L 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
aASC2 0150-0121 C:FXD ELECT 0.1 UF +80-20% 35VDCW
ASC3 0180-0137 C:FXD ELECT 100 UF 20% 10vDCW
a5C4& 0160-2120 C:FXD ELECT MICA 0.01UF 1%
ASCS 0180-0100 C:FXD ELECT 4.7 UF 10% 35/DCW
ASCE 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
ASCT 0180-2071 C:FXD ELECT 0.022 UF 10% 35VDCW
AsCe 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
asCs 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDC
ASCicC 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDC
ascii 0100-0100 C:FXD ELECT 4.7 UF 10% 35VDC
ASC12 0100-0100 C:FXD ELECT 4.7 UF 10% 35VDC
ASC12 0180-0100 C:FXD ELECT 4.7 UF LO
ASCl4 0180-01000 C:FXD ELECT 4.7 UF 10% 35VDCW
ASC1S 0180-0100 C:FXD ELECT 4.7 UF 1035VDCW
A5C1E 0160-2143 C:FXD CER 2000 PF +80-20% 1000VDCW
asc1? 0160-2201 CFXD CER 15 PF 5% 500
ASCR1 08405-8004 DIODES:SILICON HATCHED PAIR
ASCR2 PART OF A5CR1
aSL1 910C-1719 COIL:VAR
A5L 2 914C-0114 COIL:FXD RF 10 UH
ASMP 1 502C-2C45 CARD EXTRACTOR



Model  8405A TM11-6625-2856-14

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

§Pust N | Descrigtion # Nate
1854-0071 TRANSISTOR:SILICON NPA

1854-0071 TRANSISTOR:SILICON NPA

1854-0071 TRANSISTOR:SILICON NPA

1854-0071 TRANSISTOR:SILICON NPA

1854-0071 TRANSISTOR:SILICON NPA

1854-0071 TRANSISTOR:SILICON NPA

0757-0459 R:FXD MET FLM 54.2K OHM 1% 1/8W

0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W
0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
0757-0444 R:FXD MET FLM 12.1K OHM 1% 1/8W
0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
NOT ASSIGNED

0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
2100-1760 R: VAR WW 5K OHM 5% 1W
0757-0447 R:FXD MET FLM 16.2K OHM 1% 1/8W
0757-0278 R:FXD MET FLM 1.78K OHM 1% 1/8W
0757-0428 R:FXD MET FLM 1.62K OHM 1% 1/8W
0757-4428 R:FXD MET FLM 1.62K OHM 1% 1/8W
0757-0288 R:FXD MET FLM 9.09K OHM 1% 1/8W

0757-0438
0757-0280
0757-0394
0698-3444
0757-0280

:FXD MET FLM 5.11K OHM 1% 1/8W
:FXD MET FLM 1.K OHM 1% 1/8W
:FXD MET FLM 51.1K OHM 1% 1/8W
:FXD MET FLM 316 OHM 1% 1/8W
:FXD MET FLM 1K OHM 1% 1/8W

T XV VI XD

0698-3441 R:FXD MET FLM 215 OHM 1% 1/8W
0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
0757-0439 R:FXD MET FLM 6.81K OHM 1% 1/8W
0698-0082 R:FXD MET FLM 464 OHM 1% 1/8W
0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W

0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W
0698-3406 R:FXD MET FLM 1.33K OHM 1% 1/8W
0698-3438 R:FXD MET FLM 147 OHM 1% 1/8W
0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W
08405-6006 BOARD ASSY:180 DEG. SWITCH
a6C1 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
aeC 2 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
A6C3 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
A6C 4 0140-0235 C:FXD ELECT 4.7 UF 10% 300vDCW
A6CS 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
26L& 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
i 46C? 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
aAsC@ 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
a6CsS 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
aAsClC 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW

# See introduction to this section for ordering information



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

TM11-6625-2856-14

6Ll
aelie
asC1i3
46104
86€198

a6L1é
a6CRT
46C18
26LES
26C2¢C

86CRY
AGCR2

46CR3
A6LR4e

a6kl
a6hP L
2601

a6Ce
A6G3
26C4
A6CS
2666

A6R1

A6R2
A6R3
AbRSG
A6RS
ABRG

AGRT
AGRS
A6RS
AGR1C
A6R11

A6R12
A6R13
A6R14
A6R1S
A6R16

AG6R17
A6R18
A6R19
A6R2C
A6R21

A6R22
A6R23
A6R24
A6R25

§ Part Xa.

0160-2120
0180-0100
0180-0100
0180-0100
0180-0100

0180-0100
0180-0100
0160-2261
0160-2261
0160-2261
08405-8004
1901-0040
1901-0040
9100-1718
5020-2045
1854-0071
1854-0071

1854-0071
1854-0071

0698-0082

cocoocoo
~N O ooy o
U1 O O O
—~ ©O O o oo
o W W w w

{
1
4
4
2

o W o w Ul

5
6
6
8
9

0757-0439
0757-0200
0757-1094
0757-0123
0757-0420

0698-3153
0757-0465
0698-3161
0698-3159
0757-0199

0757-0199
0698-3162
0757-0466
0698-3153
0698-3153

0757-0200
0698-0083
0757-0466
0698-3162

# See introduction to this section for ordering information

0O000O0

20000

FXD
FXD
FXD
FXD

:FXD
:FXD
:FXD ELECT 15
:FXD ELECT 15
:FXD ELECT 15

ELECT
ELECT
ELECT
ELECT

INIININIFN

ELECT 4.
ELECT

Description 7

:FXD MICA 0.01UF 1%

7 UF 10% 35vDCWwW
7 UF 10% 35VDCW
7 UF 10% 35VDCW
7 UF 10% 35VDCW

7 UF 10% 35VDCW

4.7 UF 10% 35VDCW

UF 5% 500VDCW
UF 5% 500vVvDCW
UF 5% 500VDCW

DIODES:SILICON MATCHED PAIR
PART OF A6CR1

DIODES:SILICON 30NA 30MV
DIODES:SILICON 30NA 30MV

COIL:VAR

CARD EXTRACTOR

TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR

Py

TP DO BV OVIAD TxT 0o D P Vi Vi

T WO

:FXD

:FXD
FXD

:FXD

:FXD
FXD

FXD
:FXD

:FXD

:FXD

‘FXD

:FXD
:FXD
:FXD
:FXD
:FXD

:FXD

:FXD

:FXD

FXD
:FXD

:FXD
FXD

:FXD
:FXD

MET FLM

MET FLM
MET FLM
MET FLM
MET FLM
MET FLM

MET FLM
MET FLM
MET FLM
MET FLM
MET FLM

MET FLM
MET FLM
MET FLM
MET FLM
MET FLM

MET FLM
MET FLM
MET FLM
MET FLM
MET FLM

MET FLM
MET FLM
MET FLM
MET FLM

SILICON NPN

SILICON NPN
SILICON NPN
SILICON NPN

464 OHM 1% 1/8W

4.64K OHM 1% 1/8W
17.8K OHM 1% 1/8W
1.33K OHM 1% 1/2W
147 OHM 1% 1/8W

13.3K OHM 1% 1/8W

6.81K OHM 1% 1/8W
5.62K OHM 1% 1/8W
1.47K OHM 1% 1/8W
34.8K OHM 1% 1/8W
750 OHM 1% 1/8W

3.83K OHM 1% 1/8W
100K OHM 1% 1/8W
38.3K OHM 1% 1/8W
26.1K OHM 1% 1/8W
21.5K OHM 1% 1/8W

21.5K OHM 1% 1/8W
46.4K OHM 1% 1/8W
110K OHM 1% 1/8W

3.83K OHM 1% 1/8W
3.83K OHM 1% 1/8W

5.62K OHM 1% 1/8W
1.96K OHM 1% 1/8W
110K OHM 1% 1/8W

46.4K OHM 1% 1/8W

| vote |



Modd 84054

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

TM11-6625-2856-14

{p Pant Na.

46826
saEI&
&6B3C
&7
4308

&IC2
&7
Ly 2
KTCS
&ICE

&TCT
alce
&7CS
[ 314 1]
&ICHL

ACY2
43C13
&7CLs
&TCLS
a3CLE

ATCY?
&7Cie
&47C19

a47CR1L
ATCR2

ATCR3
ALY
aTapl
AT03

A7Q2
ATC3
a106
a70%
ATQ6

ATR1

arTRe
ATR3
ATRS
ATRS
aTR6

0698-0084
0698-3494
0698-3440
0757-0401
0698-3440

08405-6005

0180-0100

0180-0100
0180-0100
0180-0100
0180-0100
0160-2127

0160-2127
0160-2120
0180-0100
0180-0100
0180-0100

0180-0100
0180-0100
0180-0100
0180-0100
0180-0100

0180-0100
0160-2261
0160-2261

08405-8004

1902-0025

9100-1718

5020-2045

1854-0071

1854-0071
1854-0071
1854-0071
1854-0071
1854-0071

0698-0082

0698-3155
0698-3136
0698-3406

0698-3438

0698-0083

# See introduction to this section for ordering information

TV XWX

:FXD MET FLM 2.15k OHM 1%
:FXD MET FLM 28.7K OHM 1%
:FXD MET FLM 196 OHM 1% 1/8W
:FXD MET FLM 100 OHM 1% 1/8W
:FXD MET FLM 196 OHM 1% 1/8W

BOARD ASSY:PHASE SHIFTER

C:FXD ELECT

:FXD ELECT

:FXD ELECT

:FXD ELECT
:FXD MICA

OO0 000

:FXD MICA

:FXD ELECT
:FXD ELECT
:FXD ELECT

O000 0

:FXD ELECT
:FXD ELECT
:FXD ELECT
:FXD ELECT

o000 o0

(e]

:FXD ELECT

o 0

:FXD CER 1

:FXD ELECT

:FXD ELECT

4.7 UF 10%

UF 10%
UF 10%
UF 10%
UF 10%
4600 PF 1%

ENEFNIFNEEN
~N NN

4600 PF 1%

:FXD MICA 0.01UF 1%

4.7 UF 10%
4.7 UF 10%
4.7 UF 10%

7 UF 10%
7 UF 10%
7 UF 10%
7 UF 10%
7 UF 10%

EEE SR NN

4.7 UF 10%

35VDCW

35VDCW
35VDCW
35VDCW
35VDCW

35VDCW
35VDCW
35VDCW

35VDCW
35VDCW
35VDCW
35VDCW
35VDCW

35VDCW

:FXD CER 15 PF 5% 500VDCW

5 PF 5% 500vDCW

DIODES:SILICON HATCHED PAIR
PART OF A7CR1

DIODE.BREAKDOWN=10.0V 5%

COIL:VAR

CARD EXTRACTOR

TRANSISTOR:

TRANSISTOR:
TRANSISTOR:
TRANSISTOR:
TRANSISTOR:
TRANSISTOR:

SILICON NPN

SILICON NPN
SILICON NPN
SILICON NPN
SILICON NPN
SILICON NPN

R:FXD MET FLM 464 OHM 1% 1/8W

DTy

:FXD MET FLM 4.64K OHM 1%
:FXD MET FLM 17.8K OHM 1%
:FXD MET FLM 1.33K OHM 1%
:FXD MET FLM 147 OHM 1% 1/8W
:FXD MET FLM 1.96 OHM 1%

1/8W
1/8W

400 MW

1/8wW
1/8W
1/2wW

1/8W

6-7
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Table 6-1. Reference Designation Index (Cont'd)

Model 8495A

6-8

# See introduction to this section for ordering information

§PartNe. | Description #
ryiti 0757-0465 R:FXD MET FLM 100k OHM 1X 1/8W
LTRE 0757-0200 R:FXD NET FLM 1K OHM 1X 1/2W
LY {17 0757-0465 R:FXD NET FLM 100K OHM 1X 1/8W
&TRIO 0698-3151 R:FXD NET FLM 2.87K OHM 1X 1/8W
ATRLD 0757-1094 R:FXD NET FLM 1.47K OHM 1X 1/8W
Y3V 0757-0199 R:FXD NET FLM 21.5K OHM 1X 1/8W
27813 0757-0465 R:FXD NET FLM 100K OHM 1X 1/8W
ATR1 4 0757-0465 R:FXD NET FLM 100K OHM 1X 1/8W
ATRES 0698-3157 R:FXD NET FLM 19.6K OHM 1X 1/8W
aATR1G 0698-3442 R:FXD NET FLM 237 OHM 1X 1/8W
ATRED 0698-0083 R:FXD NET FLM 1.96K OHM 1X 1/8W
AIRES 0757-0466 R:FXD NET FLM 110K OHM 1X 1/8W
ATRLS 0698-3162 R:FXD NET FLM 46.4K OHM 1X 1/8W
ATR20 0698-3153 R:FXD NET FLM 3.83K OHM 1X 1/8W
ATR21 0757-1094 R:FXD NET FLM 1.47K OHM 1X 1/8W
ATR2Z 0698-0085 R:FXD NET FLM 2.61K OHM 1X 1/8W
ATRZ3 0698-3447 R:FXD NET FLM 422 OHM 1X 1/8W
ATR2% 0698-0083 R:FXD NET FLM 1.96K OHM 1X 1/8W
ATR2S 0698-3153 R:FXD NET FLM 3.83K OHM 1X 1/8W
ATR26 0757-0200 R:FXD NET FLM 5.26K OHM 1X 1/8W
ATR27 07s7-C466 R:FXD NET FLM 110K OHM 1X 1/8W
ATR2S 08& C%-3162 R:FXD NET FLM 46.4K OHM 1X 1/8W
ATR2S omR-0084 R:FXD NET FLM 2.15K OHM 1X 1/8W
ATR3C Q?S7-Cad4l R:FXD NET FLM 8.25K OHM 1X 1/8W
ATR31 C&98-3440 R:FXD NET FLM 196 OHM 1X 1/8W
ATRZZ 0658-3440 R:FXD NET FLM 196 OHM 1X 1/8W
28 084505-6058 BOARD ASSY:PHASE METER
ABC1Y 0150-0071 C:FXD CER 400 Pf 5X 500VD
ABC2 0140-0206 C:FXD MICA 270 PF 5X
ABC3 0150-0071 C:FXD CER 400 PF St 500VDCW
ABC4 NOT ASSIGNED
A8CS 0140-0206 C:FXD MICA 270 PF 5X
ABCE 0160-2055 C:FSC CER O0.01 UF +80-20
ABCT 0160-2055 C:FXD C 0.01 UF +80-2
ABCE 0180-0100 C:FXD ELE 4.7 UF 10X 35V
ABCS 0180-0098 C:FXD E ECT 100 UF
A8C10 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
ABC11 0160-0127 C:FXD CER 1.0 UF 20X 25VDCW
ARC12 0160-0127 C:FXD CER 1.0 UF 20X 25VDCW
48CR1 1501-0040 DIODE: SILICON 30MA 30
ABCR2 1902-0018 DIODE BREAKDOWN: 11.7V 5X
ASCR3 1902-0018 DIODE BREAKDOWN: 11.7V 5X
A8CRY 1901-0040 DIODE: SILICON 30 MA 30WV
ABCRS5 1902-0048 DIODE BREAKDOWN: 6.81V
A8L1 9140-0120 COIL:FXD 0.1 UH 20%

ABL2 9140-0120 COIL:FXD 01 UH 20%

| e |



Model 8405A

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

TM11-6625-2856-14

A£SCT
#8046
&8¢
28Ce
5367
4869
48010
&8CLY
a8CLe
48¢13
48814

48CL5

asClée

9140-0110
9140-0114
9140-0114

5020-2045
1853-0009

1853-0009
1850-005
1853-0009

1853-0009
185e-0009

1854-00009
1854-00009
1854-0009

1854-00009
1854-0003

1854-0003
1854-0003
1854-0009

1205-0202
1854-0005

1205-0202
1853-0001
1853-0001
1853-0005
1205-0202

1853-0009
1205-0202

0757-0442

0757-1094
0757-0280
0698-3153
0757-0123
0698-3441

0757-0442
0757-1094
0757-0280
0698-3153
0757-0123

0698-3441
0698-3445
0698-3405
0698-3405
0757-0280

0757-0280
0698-3445
0757-0405
0757-0280

#See introduction

E

Description #

COIL:FXD 500 UH 5%

COIL:FXD RF 10 UH
COIL:FXD RF 10 UH

CARD EXTRACTOR

TRANSISTOR:SILICON PNP

TRANSISTOR:SILICON PNP
TRANSISTOR:SILICON NPN

TRANSISTOR:SILICON

PNP
TRANSISTOR:SILICON PNP
TRANSISTOR:SILICON NPN

TRANSISTOR:SILICON NPN

TRANSISTOR:SILICON NPN

TRANSISTOR:SILICON NPN

TRANSISTOR:SILICON

N PN

TRANSISTOR:NPN SILICON

TRANSISTOR:NPN SILICON
TRANSISTOR:NPN SILICON
TRANSISTOR:SILICON NPN 2N708
HEAT DISSIPATOR:SEMICONDUCTOR
TRANSISTOR:SILICON NPN 2N708

2N708

2N708

2N708

2N708
2N708

2N708

HEAT DISSIPATOR:SEMICONDUCTOR

TRANSISTOR:PNP SILICON 30V 900MW

TRANSISTOR:PNP SILICON

TRANSISTOR:SILICON PNP

30V 900MW

HEAT DISSIPATOR:SEMICONDUCTOR

TRANSISTOR:SILICON PNP

HEAT DISSIPATOR:SEMICONDUCTOR

R:FXD MET FLM 10.0K OHM 1% 1/8W

TODIILW WVIDAD DOHID

e it

:FXD MET FLM 1.47K OHM 1%
FXD MET FLM 1K OHM 1% 1/8W
:FXD MET FLM 3.83K OHM
:FXD MET FLM 34.8K OHM 1%
:FXD MET FLM 215 OHM 1% 1/8W

FXD MET FLM 10.0K OHM 1%
FXD MET FLM 1.47K OHM 1%
:FXD MET FLM 1K OHM 1% 1/8W
FXD MET FLM 3.83K OHM 1%
:FXD MET FLM 34.8K OHM 1%

1% 1/8W
1/8W

:FXD MET FLM 215 OHM 1% 1/8W
FXD MET FLM 348 OHM 1% 1/8W
:FXD MET FLM 422 OHM 1% 1/2W
:FXD MET FLM 422 OHM 1% 1/2W
FXD MET FLM 1K OHM 1% 1/8W

FXD MET FLM 1K OHM 1% 1/8W
:FXD MET FLM 348 OHM 1% 1/8W
FXD MET FLM 162 OHM 1% 1/8W
FXD MET FLM 1K OHM 1% 1/8W

to this section for ordering information

1/8W

1/8W
1/8W

1/8W
1/8W
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Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

6-10

#See introduction to this section for ordering information

Relerence J@MM g Description # E Hote i
28823 0658-3400 R:FXD MET FLM 147 OHM 18 1/2W
48222 0811-1637 R:FXD WW 344.3 OHM 0.18 1/3W
28R23 0757-0442 R:FXD MET FLM 75.0X OHM 18 1/8W
A8R24 2100-1658 R:VAR WW 28 OHM 108 1W

ABR2E 0811-1641 R:FXD WW 6710 OHM 0.18 1/8W
ABR2E& 0757-0405 R:FXD MET FLM 162 OHM 18 1/8W
ABR2T 0698-3101 R:FXD MET FLM 2.87X OHM 18 1/2W
ABR28 NOT ASSIGNED

ABR2S 0811-1639 R:FXD WW 477.6 OHM 0.18 1/8W
ABR30 0757-0462 R:FXD MET FLM 75.0K OHM 18 1/8W
ABR3} 0811-1641 R:FXD WW 6710 OHM 0.18 1/8W
ASR32 2100-1658 R:VAR WW 2X OHM 103 W1

ABR33 0757-0405 R:FXD MET FLM 162 OHM 18 1/8W
ABR34 0658-3101 R:FXD MET FLM 2.87X OHM 18 1/2W
ABR3S NOT ASSIGNED

ABR36 0811-1642 R:FXD WW 8825 OHM 0.18 1/8W
48R37 0757-0280 R:FXD MET FLM 1K OHM 18 1/8W
A8R38 0698-3153 R:FXD MET FLM 3.83K OHM 18 1/8W
a9 08405-6009 BOARD ASSY: VOLTMETER

A9C T 0100-0100 C:FXD ELECT 4.7 UF 108 35VDCW
A9C2 0160-0301 C.FXD MY 0.012 UF 200vDCW
A9C3 0180-1735 C:FXD ELECT 0.22 UF 108 35vVDCW
A9C4 00180-0100 C:FXD ELECT 4.7 UF 108 35VDCW
ASCS 0180-0121 C:FXD CER 0.1 UF +80-20% 50VDCW
A9CH 0180-0100 C:FXD ELECT 4.7 UF 108 35vVDCW
A9C? 0180-0098 C:FXD ELECT 100 UF 208 20vDCW
asce 0160-0164 C:FXD MY 0.039 UF 108 200vDCW
A9CS 0140-0180 C:FXD MICA 2000 PF 28

A9C10 0180-0100 C:FXD ELECT 4.7 UF 108 35VDCW
A9C11 0180-0137 C:FXD ELECT 100 UF 20% 10VDCW
A9C12 0180-0100 C:FXD ELECT 4.7 UF 108 35VDCW
A9C12 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
A9C14 0188-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
A9C1S 0180-0100 C:FXD ELECT 4.7 UF 10% 35vVDCW
ASC16 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
ASC17 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
A9CR1 0901‘0040 DIODE: SILICON 30MA 30WYV

A9CR Z 0901-0040 DIODE: SILICON 30MA 30WV

A9L1 9140-0072 COIL: RF 5000 OH 10%

A9ME 1 5020-2045 CARD EXTRACTOR

2901 1854-0071 TRANSISTOR: SILICON NPN

502 1853.0020 TRANSISTOR: SILICON PNP

A96G3 1856-0071 TRANSISTOR: SILICON NPN

A904 1856-0071 TRANSISTOR: SILICON NPN

A9QS 1853-0020 TRANSISTOR: SILICON PNP



TM11-6625-2586-14

#See introduction to this section for ordering information

Model 8405A
Table 6-1. Reference Designation Index (Cont'd)
@ Pazt Ne. Description # Note
5904 1854-0071 TRANSISTOR:SILICON NPN
49813 0757-0289 R:FXD MET FLM 13.3K OHM 1% 1/8W
S5%I 0757-0467 R:FXD MET FLM 121K OHM 1% 1/8W
4983 0757-0459 R:FXD MET FLM 56.2K OHM 1% 1/8W
59%% 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W
ASRS 0698-3162 R:FXD MET FLM 46.4K OHM 1% 1/8W
A9R& 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
Ls98T 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
ASRS 0757-0394 R:FXD MET FLM 51.1K OHM 1% 1/8W
AQRS 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W
4SR1C 0757-0200 R:FXD MET FLM 5.62K OHM 1% 1/8W
ASB11 0698-3132 R:FXD MET FLM 261 OHM 1% 1/8W
AORL 23 0698-0085 R:FXD MET FLM 2.61K OHM 1% 1/8W
AS&L3 0698-3162 R:FXD MET FLM 46.4K OHM 1% 1/8W
49R14 0698-3449 R:FXD MET FLM 28.7K OHM 1% 1/8W
49RLS 0757-0444 R:FXD MET FLM 12.1K OHM 1% 1/8W
a9R16 0757-0443 R:FXD MET FLM 11.0K OHM 1% 1/8W
A9R17 0698-0085 R:FXD MET FLM 2.61K OHM 1% 1/8W
ASR1S 0757-0288 R:FXD MET FLM 9.09K OHM 1% 1/8W
A9R1SG 0757-0402 R:FXD MET FLM 110 OHM 1% 1/8W
A9R2C 0757-0316 R:FXD MET FLM 42.2 OHM 1% 1/8W
A9R21 0698-0085 R:FXD MET FLM 2.61K OHM 1% 1/8W
A9R22 0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W
asR23 0757-0424 R:FXD MET FLM 1.10K OHM 1% 1/8W
aA9R24 0757-0424 R:FXD MET FLM 1.10K OHM 1% 1/8W
ASR2S 0757-0833 R:FXD MET FLM 5.11K OHM 1% 1/2W
A9R26 0757-0464 R:FXD MET FLM 90.9K OHM 1% 1/8W
A9R27 0757-0274 R:FXD MET FLM 1.21K OHM 1% 1/8W
A9R28 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
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Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

6-12

# See introduction to this section for ordering information

@ Part Ne. ! Description #
alc 08405-6010 BOARD ASSY:APC AMPLIFIER
AlIOCE 0160-2146 C:FXD CER 0.02 UF +80-20% 100VDCW
aioc2 0180-0100 - C:FXD ELECT 4.7
410C3 0180-0100 C: FXD ELECT 4.7
a10C4 0180-0100 C:FXD ELECT 4.7 UF
A10CS 0180-0100 C:FXD ELECT 4.7 UF
AROCH 0180-0100 C:FXD ELECT 4.7 UF
awcid 0180-0100 C:FXD ELECT 4-7 UF 10% 35VDCW
#1008 0180-0100 C:FXD ELECT 4-7 UF 10% 35VDCW
AlOLS 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
aiocic 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
aloCli 0180-0100 CFXD ELECT 4.7 UF 10% 35VDCW
A10C12 0180-0100 C:FXD ELECT 4.7 UF 10% 35VDCW
ALOC13 0140-0179 C:FXD MICA 1000 PF 2%

t AROC14 0140-0155 C:FXD MICA 1325 PF 1% 500VDCW
ALOC1S 0160-2261 C:FXD ELECT 15 UF 5% 500VDCW
Al0C1E 0160-2211 C:FXD ELECT 510 UF 5% 300VDCW
atocy 0160-2211 C:FXD MICA 510 PF 5% 300VDWC
AlOCR1 08405-8004 DIODES:SILICON MATCH PAIR
ALQOCR2 PART OF A10CR1
AlOCR3 08405-8004 DIODES:SILICON MATCHED PAIR
a10CRS PART OF A10CR3
A10CRS 08405-8004 DIODES:SILICON MATCHED PAIR
A10CR6 PART OF A10CR5
AlOL1 9100-1628 COIL:MOLDED CHOKE 43.0 UH 5%
ALOBF1 5020-2045 CARD EXTRACTIOR
A1001 1854-0371 TRANSISTOR:SILICON NPN
Al1002 1854-0371 TRANSISTOR:SILICON NPN
A1003 1856-0371 TRANSISTOR:SILICON NPN
A100C4% 1854-0371 TRANSISTOR:SILICON NPN
ALOR1 0757-0428 R:FXD MET FLM 1.62k OHM 18 1/8W
A10R2 0751-0288 R:FXD MET FLM 9.09K OHM 1% 1/8W
AlOR3 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
Al0R4 0757-0280 R:FXD MET FL
AL1ORS 0757-0406 R:FXD MET FLM 182K OHM 1% 1/8W
Al0R6 0698-3444 R:FXD MET FLM 316 OHM 1% 1/8W
Al1OR7? 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
AlORS 0698-3441 R:FXD MET FLM 215K OHM 1% 1/8W
ALORS 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
ALOR1LQ 0757-0439 R:FXD MET FLM 6.81K OHM 1% 1/8W
AlOR1L 0698-0082 R:FXD MET FLM 464 OHM 1% 1/8W

| wote

sy



Model 8405A

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

TM11-6625-2856-14

Basceiption &

argmia
alag i3y
&lGGL4e
ALGHLS
LEGELE

SIGRLT
algELe
4L0R S
BRCEIG
L1083%

ARORZ2
&LoRZ3
810226

&EE
488CE

atiLe
ALEC3
4%iCs
&3LES
£33 11

&33C7
ap3ce
ARICS
&LLCLO
AR1€31L

11314 >4
A11CE3
Ak1C1%
A11C13
aticie

A41ICET
4#11C18
altcie
A1RC20

411€R0

ajieR2
ALICR3
AllCRe
Al1CRS
ALICRS

ARICRT
ALlCRE
ALRCRD
AlLCRIC
ALLICR1L

0698-3155
0698-3405
0698-3136
0698-3430
0698-3155

0698-0082
0698-3136
0698-3405
0698-3442
0757-0422

0698-3440
0757-0394
0757-0394

08405-6057

0160-2276

0160-2276
0180-0116
0140-0156
0140-2277
0160-2277

0160-0174
0140-0170

0140-0179

0160-2917

0140-0170
0140-0179

0180-0116
0160-0174

1901-0040

1901-0040
1901-0040
1901-0040
1902-0104
1901-0040

1901-0040
1901-0025
1901-0025
1901-0040
1901-0040

# See introduction tothis section for ordering information

:FXD MET FLM 4.64K OHM 1% 1/8W
:FXD MET FLM 1.33K OHM 1% 1/2W
:FXD MET FLM 17.8K OHM 1% 1/8W
:FXD MET FLM 147 OHM 1% 1/8W

:FXD MET FLM 4.64K OHM 1% 1/8W

po il

FXD MET FLM 464 OHM 1% 1/8W
:FXD MET FLM 17.8K OHM 1% 1/8W
:FXD MET FLM 1.33K OHM 1% 1/2W
:FXD MET FLM 237K OHM 1% 1/8W
:FXD MET FLM 909 OHM 1% 1/8W

Doy A

R:FXD MET FLM 196 OHM 1% 1/8W
:FXD MET FLM 51.1 OHM 1% 1/8W
R:FXD MET FLM 51.1 OHM 1% 1/8W

Py

BOARD ASSY:IF SAMPLER

O

:FXD MICA 34000 PF 2%

:FXD ELECT 4-7 UF 300VDCW
:FXD ELECT 4-7 UF 35VDCW
‘FXD MICA 1500 PF 2%
:FXD MICA 15000 PF 2%
:FXD MICA 15000 PF 2%

600000

C:FXD ELECT 4-7 UF 25V DCW
C:FXD ELECT 4-7 UF 300VDCW
NOT ASSIGNED

NOT ASSIGNED

C:FXD MICA 1000 PF 2%

C:FXD CER 0.05 UF +80-20% 100VDCW
C:FXD MICA 1000 PF 2%

NOT ASSIGNED

NOT ASSIGNED

C:FXD MICA 5600 PF 5% 300VDCW

C:FXD MICA 1000 PF 2%

NOT ASSIGNED

C:FXD ELECT 4-7 UF 35VDCW
C:FXD ELECT 4-7 UF 25V DCW

DIODE:SILICON 30MA 30MV

DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE BREAKDOWN:SILICON 16.2V 5%
DIODE:SILICON 30MA 30MV

DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
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Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

% Paxs Ne.

anec@ie
A1ICR2Z
ARNER4%
SR3CRED
AL3CRIS

SRRCRRT
ARICRIB
A31ERED
L33CR20
aARice2

AICR22
SLEMFI
ajich
&k3C2

231C2
6blus
AR3€S

a11Ce
811€7

ALLRL

allR2
ALLIR3
Al IRG
&118S
AlLlRS

ALIRT
AlLLRB
A11RS
ALLR2O
AllRI1L

AllRR2
AllR13
AliR14
Al1R15
Al1R16
Al1R17

AllR1S8
AL1R1Q
AllR20
AkLIR21
AllR22

ARLR23
ALLIR24
A11R25
AllR26
ALLIR27

6-14

1901-0040
1901-0040
1901-0040
1901-0040
1901-0040

1901-0040
1902-0184

1901-0040
1901-0040
1901-0040

1901-0040
5020-2045
1856-0071

1854-0039
1205-0018
1853-0010
1854-0005
1854-0005

1853-0010
1854-0039

0698-3136

0698-3151
0757-0428
0698-3153
0698-0082
0698-3431

0757-0280
0757-0815
0757-0815
0757-0401
0757-0401

0757-0465
0757-0465

0698-0084

0698-0084
0698-3450
0698-3162
0698-3154
0698-3162

2100-1761
2100--1760
0698-3450
0698-0084

# See introduction to this section for ordering information

DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV

DIODE:SILICON 30MA 30MV

DIODE BREAKDOWN:SILICON 16.2V 5%

DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV
DIODE:SILICON 30MA 30MV

DIODE:SILICON 30MA 30MV

CARD EXTRACTOR

TRANSISTOR:SILICON NPN

TRANSISTOR:

HEAT SINK

SILICON N P N

TRANSISTOR:SILICON NPN
TRANSISTOR:SILICON NPN 2N708
TRANSISTOR:SILICON NPN 2N708

TRANSISTOR:SILICON PNP
TRANSISTOR:SILICON NPN 23053

R:FXD MET FLM

FXD MET
FXD MET
:FXD MET
FXD MET
:FXD MET

U1 xom=IXD

:FXD MET
FXD MET
FXD MET
FXD MET
:FXD MET

Py Ry

R:FXD MET
R:FXD MET

:FXD MET
:FXD MET
:FXD MET
FXD MET
:FXD MET

W omy D

o DD D

FLM
FLM
FLM
FLM

17.8K OHM 1% 1/8W

2.87K OHM 1% 1/8W
1.62K OHM 1% 1/8W
3.83K OHM 1% 1/8W
464 OHM 1% 1/8W

FLM 23.7K OHM 1% 1/8W

FLM 1K OHM 1% 1/8W

FLM 562K OHM 1% 1/2W
FLM 562K OHM 1% 1/2W
FLM 100K OHM 1% 1/8W
FLM 100K OHM 1% 1/8W

FLM

100K OHM 1% 1/8W

FLM 100K OHM 1% 1/8W
NOT ASSIGNED
R:FXD MET FLM 2.15K OHM 1% 1/8W
NOT ASSIGNED
NOT ASSIGNED

FLM

2.15K OHM 1% 1/8W

FLM 42.2K OHM 1% 1/8W

FLM

46.4K OHM 1% 1/8W

FLM 4.22K OHM 1% 1/8W

FLM

NOT ASSIGNED

46.4K OHM 1% 1/8W

VAR WW 10K OHM 5% 1W
VAR WW 10K OHM 5% 1W
:FXD MET FLM 42.2K OHM 1% 1/8W
:FXD MET FLM 2.15K OHM 1% 1/8W

E



Model 8405A TM 11-6625-2856-14

Table 6-1. mgterence Desi e dex (Cont’d)

@ Papt Ma. Mate
4LERZE TeGE~AUdse B ERO HET FR 2.056 Cum RS Bs@l
&ELRZS T ASSEGNED
4LI83Q ! MET ASSIGMED
SELETE Ge%8-343% “wsFAD MEY Ful 23.T Cun LE Li80
F1aa ] G84485~-80G62 IR AMSFORRER s §F
&kiT2 CE8445—-8002 TR MSFORRER s IF
442 Gad%~6gid BsRE ASSY:SEAGLR
#32€C 1 Qkeg~Giel C:F %0 @Y B.CL UF 10% 200¥0Cw
882€2 0L4L-CL93 CsFX0 MICA 82 PF 5%
£33€3 0168~2055 C2FAD CER 0.0 uF ¢80~-208 100VBCw
4L2¢6 Gi4€~0LS97 PR BICA 180 PF 5% 30C ViCw
&E2CS 01800195 C3FXD ELECY Q.33 UF 208 35Y0Cw
453C¢& 8160-CL63 C3EXD KY 0.033 UF 103 200V0CHE
AL2¢€7 0i4-CLTe (P20 Mica RGO PF 28
&412C8 G156~GC 30 C3FXD CER G.02 UF 208 S00YDCH
si2€¢s Gl68-0521 C3FXD CER L0 UF 208 25YDCuW
&%32€ 10 gi66~2987 CIFRD CER 0.05 UF 260-208 L00VOLw
al2Cit glao~Gile CIF%n ELECT 6.8 UF 103 3I5VDCH
a12€E2 ¢L8c-0lie CIFAD ELECT 6.8 UF 102 35V0CH
412C13 31602261 C3F%XD CER 15 PF 53 SO0VOCH
432C L4 G164~2261L C:FXD CER 15 PF S8 S00VOCH
412019 0168-2261 C3FRD CER 15 PF 5% S00VDCH
a12C16 €18c-cL00 C:FXD ELECT 4.7 UF 102 35V0DCH
AL2LB1 1861-0025 OLODE:SILICON 100wV 100MA
ar2ca2 1961~-0040 DLODE:SILICON 30HA 30wV
a12CR3 1901-0040 DECDE:SILICOM 30MA 30bLV
212661 502C-2045 CaRD EXFRACIOR
AL2CS 1856~-0071 TRANSISTOR:SILICON NPA
A1202 1854-30712 TRANSISTOR:SILEICON NPA
412¢3 1854-CC} TRANSISTOR:SILICON NPA
A412C4 1853-0C09 TRANSISTOR:SILICON PNP
AL2CS 1854-G071 TRANSISTORSSILICON NPA
aAl2ce 1853-0010 TRANSESTOR:SILICON PNP
412C7 1853-002¢ TRANSISTOR:SILICON PAP
a12¢8 1854-0071 TRANSISTOR:SILECON NPM
a12¢9 1854-CG171 TRANSEISTOR:SILICON NOPA
a12¢10 1853-0020 TRANSESTOR:SILLCON PNP
aA12R1 0698-345% R:FXD WET FLK 383K OHW 13 1/8H
AL2R2 0698-3162 RFXD MET FLW 46.4K OHM 1% 1/8b
al12r3 0757-C4e2 KFX0 MET FLM 10.0K OHK 13 1/8K
AL2R4 0698-3150 K3FXD MET FLM 2.37K GHM 1% 1/8W
Al2RS 0698-3455 R:FX0 MET FLM 261K OHM 12 1/8H

# See introduction to this section for ordering information

6-15




TM 11-6628-2856-14

Table 6-1. Reference De

e Index (Cont'd)

M odel 8695A

© Paxi Na.

Description #

alzaé
at287
43288
Al2es
agaene

apzans
al2e12
ax2813
AR2R14
A221%

al2age
AL2R2T
AL2818
al2R19
Al2R20

A12RZ1
L£i2R22
AL2R23
Al2R24
a12e2%

alz2eze
a12027
AL2028
Al2R29
AL2R30

Al2R31
Al2R32
Al2R33
AL2R34
Al2R3S

Al2R36
AL2R37
Al2R38
Al2R39
Al2R40

Al2R41
Al2R42
AL2R43
AL2R44

Al3
A13C1

Al3C2
Al13C3
Al13C4
AL13CS5
Al3Cé

0757-0438
0698-0083
0757-0290
0698-3440
0698-0083

0757-8442
0698-0084
0757-0290
0698-3449
0698-3449

0757-0461
0698-3453
0698-3158
0757-0200
0757-0465

0757-0441
0757-1094
0698-3449
0757-0460
2100-0942

0698-3152
0698-4315
0698-3158
0757-0346
0686-1055

0698-3449
0698-315
0757-0462

0757-0447
0698-0083

0698-3150
0757-0394
0757-0394

0698-3454
0698-3440

0698-3440
0698-3440
0698-3440
0757-0280

08405-6013
0140-0157

0180-1746
0160-0168
0160-0168
0140-0182
0160-2279

# See introduction to this section for ordering information

R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM

5.11K OHM 1X 1/8W
1.96K OHM 1X 1/8W
6.19K OHM 1X 1/8W
196 OHM 1X 1/8W

R:FXD NET FLM 196 OHM 1X 1/8W

R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM

R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM

R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM
R:FXD NET FLM
R: VAR FLM 50K

R:FXD NET FLM
R:FXD COMP 430
R:FXD NET FLM

10.0K OHM 1X 1/8W
2.15K OHM 1X 1/8W
6.19K OHM 1X 1/8W
28.7K OHM 1X 1/8W
28.7K OHM 1X 1/8W

68.1K OHM 1X 1/8W
196K OHM 1X 1/8W

3.83K OHM 1X 1/8W
5.62K OHM 1X 1/8W
100K OHM 1X 1/8W

8.25K OHM 1X 1/8W
1.47K OHM 1X 1/8W
28.7K OHM 1X 1/8W
61.9K OHM 1X 1/8W
OHM 20X 3/4W

3.48K OHM 1X 1/8W
OHM 5% 1/2W

23.7K OHM 1X 1/8W

R:FXD NET FLM 10 OHM 1X 1/8W
R:FXD COMP 1 MEGOHN 5X 1/2W

R:FXD NET FLM 28.7K OHM 1/8W
R:FXD NET FLM 4.64K OHM 1/8W

R:FXD NET FLM

75.0K OHM 1X 1/8W

R:FXD NET FLM 16.2K OHM 1/8W

R:FXD NET FLM

R:FXD NET FLM

1.96K OHM 1X 1/8W

2.37K OHM 1X 1/8W

R:FXD NET FLM 51.1 OHM 1X 1/8W

R:FXD NET FLM 51.1 OHM 1X 1/8W
R:FXD NET FLM 215K OHM 1/8W

R:FXD NET FLM 196 OHM 1X 1/8W

R:FXD NET FLM 196 OHM 1X 1/8W
R:FXD NET FLM 196 OHM 1X 1/8W
R:FXD NET FLM 196 OHM 1X 1/8W
R:FXD NET FLM 1K OHM 1/8W

BOARD ASSY: EQUALIZER
C: FXD NICA 1857 PF 1X

C:FXD ELECT 15 UF 10X 20VDCW
C:FXD MY 0.1 UP 10X 200vDCW

C:FXD MY 0.1 UF 10X 200vVDCW

C:FXD MICA 5000 PF 2X

C:FXD NICA 880 PF 2X 300vDCW




Model 8405A TM 11-6625-2856-14
Table 6-1.
i Past M. Nate
HEICT Gisl-220L C:68p CEL 15 FF 94 SWOVLw
aL3ce GLad~-2261 Ee&up CER LS GF 3% S00YODLw
&%3LS Gled~23wi C3bxl CER 1% ¢ 5% SCOUDCwW
45360 %100~ 1653 LUSLNOLOED CHDKE 910.0 Uk 58
6L3I6E L@%4~Qais T aSiSTORSILECON MPM
aL3G2 18%6-CQT0L TanSiSTOR: SIL 0CON NPo
453C3 (@54-C0T1 ThaNSISTOR: SILBCON Min
akiag G696~3460 W FAD MET FLW 422K Chie 8 L/Gw
41383 015 I-04%l HEFRD HET FLW 8.25% OWi LT B/8
&53R3 G6%6~00a3 ReFAD MET FLN 1.96K OHK L% Ls8um
4L384 0698~3136 RIFAD MEY Foel 17.84 OwK 18 1/68
AL3IRS G6398-31%6 RIFROD MEE FLK 23.7K OHK 38 L/88
&L 386 SGI5T-C4ES R:FXD MET FOLR 162 Onk 12 L/88
48387 BI51-G4C2 ®FAD MET FLW 1RO OH% 13 /8w
4t 3ee G698~3557 HIFRD KET FLK L9.64 Ohi L% 1/88
41388 06%6~3132 KIFXD RET FLB 261 OHR LT L/8
453830 G6%98~3161 RFAD WET FLE 38.3K Ohi 18 L/
S53681LL Q151-0424 HSFRD MET FLB Ll.00K CHR 18 L/%%
aRr3aie 8757-0443 #FXO KET #LN L16.2K OHE A8 1/8u
AL3RL13 6157~042¢ ReFXO MET FLK 750 OHN 13 L1784
at3nie 0638~008e HIFXD KET FLR 2.35K OWi¢ 13 L/8b
&13R18% 8658~31136 KsFXROD MET FLW 17.8K Ok 12 R/8u
AL3Rie 0757~0439 KFXD MET FLN 6.81K OHR 1Z 1/8W
AL3RLT 0157-04L3 RSFXD MET FLM 121 ONHK 13 L/8b
at3aa 0698~0082 RIFXD HET FLM 464 OHHM 13 LJ/88
AL3RIT 06S6-0C82 ®FXD MET FLHU 464 OrM 1% L/8M
A13R20 0698~3440 RSFXD KET FLW 196 OHK 13 1786
al3pat C696~3440 RSFXD MET FLR 196 OHH L8 L/8u
A13R22 0698~3440 RFXD HET FLH 196 OHHM EZ L/84
Al 084C5-6014 BUARD AS5S¥:VIO
atell 0160~ 2055 C:FXD CER 0.0} UF +20-208 R0OVDCH
aleC2 01408~0176 C:FXO MICA 100 PF 23
Al&gL3 0180-0061 C3FXD ELECT 100UF ©¢1003-108 15VOCH
A14C4 0160-2055 C:FXD CER 0.01 UF +80-2038 L00YOCH
aL4Ls 014L8-0204 C3FXD MICA 47PF S WNPO S00VOLH
Al4lse 0i4C-0176 CsFXD WICA 100 PF 238
a5aeC? 0180-0116 CaFXD ELECT 6.8 UF 103 35VOCH
Al4CE 0140-0204 C:FXD RICA 47PF 5% NPO 500vDCH
AL4CS 0140-0L76 CsFXD KICA 100 PF 2%
AR4C 1O 0150-0C51 C:FX0 CER 100 PF 600Y0CHW
Al4Cl 0180-0138 C2FRD ELECT 100UF -10¢10038 <0VOCH
Al4Cl2 oLe0-0100 CoFXD ELECT 4.7 UF 103 35vDCH
AleCl3 02150-0C69 C3FXD CER 1000 PF +100-20% S00VOCHW
A14C 14 0180~-0291 C3FXD ELECT 1.0 UF 108 35v0Chk
AlaClS 0180-0116 C3FXD ELECT 6.8 UF 103 35VOCH
# See introduction to this section for ordering information
6-17




TM 11-6625-2856-14

Model 8405A

Table 6-1. Referemce D tion Index (Comt'd)
834C 16 0160-2055 C:FXD CER 0.01 UF 480-20X 100VDCW
S04L17 0160-2261 C:FXD CER 15 PF 5X 500VDCW
14LRL 1901-0040 DIODE: SILICON 30HA 30WV
L14CR2 1901-0040 DIODE: SILICON 30HA 30WV
&14CE3 1901-0040 DIODE: SILICON 30HA 30WV
A14CRE 1901-0040 DIODE: SILICON 30HA 30WV
L14CRS 1901-0040 DIODE: SILICON 30HA 30WV
Al4lRe 1901-0040 DIODE: SILICON 30HA 30WV
LU4CRT 1901-0040 DIODE: SILICON 30HA 30WV
A14CRB 1901-0040 DIODE: SILICON 30HA 30WV
L&t 9140-0138 COIL/CHOKE 180 UH 5X
AleL 2 9140-0096 COIL:FXD RF 1 UH
A14L2 9140-0138 COIL/CHOKE 180 UH 5X
al&Cl 1854-0071 TRANSISTOR:SILICON NPN
A14C2 1854-0071 TRANSISTOR:SILICON NPN
A14C3 1854-0071 TRANSISTOR:SILICON NPN
81484 1854-0003 TRANSISTOR:NPN SILICON
A1405 1853-0009 TRANSISTOR:SILICON PNP
A1406 1853-0009 TRANSISTOR:SILICON ~ PNP
A1407 08405-8003 TRANSISTOR:NPN  SILICON SELECTED
A1408 08405-8003 TRANSISTOR:NPN SILICON SELECTED
Al4R1 0698-0085 RIFXD NET FLM 261K OHM 1X 1/8W
A14R2 0757-0280 R:FXD NET FLM 1K OHM 1X 1/8W
A14R3 0698-3243 R:FXD NET FLM 178K OHM 1X 1/8W
A14D4 0757-0443 R:IFXD NET FLM 11.0K OHM 1X 1/8W
A14R5 0757-0199 R:FXD NET FLM 21.5K OHM 1X 1/8W
A14G6 0757-0317 R:FXD NET FLM 1.33K OHM 1X 1/8W
A14R7 0757-0465 RIFXD NET FLM 100K OHM 1X 1/8W
A14R8 0757-0442 RIFXD NET FLM 100K OH 1X 1/8W
A14619 0698-0083 R:FXD NET FLM 1.96K OHM 1X 1/8W
A14R10 0698-0083 RIFXD NET FLM 196K OHM 1X 1/8W
A14P11 0757-0346 RIFXD NET FLM 10 OHM 1X 1/8W .
A14R12 0757-0416 R:FXD MET FLM 511 OHM 1X 1/8W
A14R13 0698-0083 RIFXD NET FLM 196K CHM 1X 1/8W
Al4R14 0698-0083 REXD NET FLM 196K OHM 1Xx 1/8W
A14R15 0698-4037 RFXD NET FLM 464 OHM IX 1/8W
A14R16 0757-0442 RFXD NET FLM  10.0K OHM 1X 1/8W
A14R17 0757-0442 R:FXD NET FLM 10.0K OHM 1X 1/8W
A14R18 0698-4037 RIFXD  NET FLM 464 OHM 1X_ 1/8W
A14R19 0698-3153 RIFXD  NET FLM 383K OHM 1X 1/8W
A14R20 0698-3155 R:FXD NET FLM 4.64K OHM 1X 1/8W

6-18
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Model 8405A

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

TM 11-6625-2856-14

# Past Ne. Description # Note
434821 0698-3155 RSFXD MET FLH 4.66K OHM 13 1/8h
&14R22 0698-3153 KSFXD HET FLA 3.83K OHN 1% 1/84
AL4E23 0757-0706 RIFXD MET FLM SLl.l OhR 13 1/48
ALeR 2% 0698-3440 ReFXD MET FLM 96 QHN 1% 1/8Y
&1s 08405-6015 BUARD ASSY:PULSE GENERATOR
F3174 1 0160-0342 C:FXG MICA 800 PF 1% 300VDCH
a15C2 0150-0121 C:#XD CER 0.1 UF +80-20% 50VOCH
A1SC3 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCH
al5C4 0140-0206 C:FXD MICA 270 PF 53
aAlscs 0180-0100 C:FXD ELECT 4.7 UF 103 35v0CH
a15Cs 0150-0050 C:FXD CFR 1000 PF 600VOCH
Al5C7 0140-0176 C:FXD MICA 120 PF 2%
AlSCR1 1901-0441 OLLF:STEP RECOVERY SIL.CON 90-160NS
AL5CR2 1901-0047 OIODE JUNCTION:SILICON 20P3V [
ALSCR3 1902-0126 OLGDE BREAKDGHN:2.61V 5%
A15CR4 1901-0040 OIODE:SILICON 30KA 3GRV
AlSL ) 9140-0138 CUSL/CHOKE 180 UH 52
A15L2 9140-0096 CUILZFXD RF 1 UH
AlSL3 9140-0096 CUGIL*FXD RF 1 UK
ALSL4 9140-0181 CUIL:FXD RE 22UH 53
A15L5 9140-0096 COIL:FXD RF 1 UH
a1s¢l 1854-0035 TRANSISTOR:NPN SILICON
A1502 18530009 TRANSISTOR: SILECON PNP
HEAT OISSIPATOR:SENICONDUCTOR
AL5R1 0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8wW
:15:2 gzgg'gggg R:FXD MET FLM S1.1 OHM 1% L/8W
aoed 6757 0408 R:VAR Wk 200 OHM 53 1M
Alone 0698-3403 R:FXD MET FLM 162 OHM 1% 1/8W
AloRe 0757-0198 R:FXD MET FLM 348 OHM 13 1L/2u
R:FXO MET FLM 100 OHM 1% 1/2
N O a3a0s REFXD MET FLM 237 OHM 13 1/8M
A196S 0766-0024 RZFXD MET FLM 422 OHA 1% 1/2m
RSFXD MET FLM 260 QHM 2% 34
A15T1 9100-1698 TRANSFORMER : PULSE
ale 08405-6016 BOARD ASSY:POWER SUPPLY
‘ -
l6c1 0180-0050 C:FXD ELECT 40 UF +75-10%2 50VDCW
y 180-0230
aroc2 8128_0138 C:FXD ELECT 1.0 UF 203 SOVOCH
alecs 0180-0050 C:FXD ELECT 100UF —10¢1002 40VOCH
Alecs 0180-0230 C2FXD ELECT 40 UF ¢75-10% S0VDEYH
C:FXD ELECT 1.0 UF 203 5S0YOCH

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont'd)
D';g{;;:';gh ® Part No. Description # Note
AleCe 0180-0138 CsFXD ELECT 100UF -10¢100% 40VDCW
AL6CR1 1901-0026 DIGDE:SILICON 0.75A 200 2LV
Al6CR2 1901-0026 DLGDE:SILICON 0.75A 200 PLV
Al6CR3 1902-0062 DIODE BREAXKDOWN: 3. 75V
Al6CR4 1901-0033 DIGDE:SILICON 100MA 180WY
A16CRS 1901-0033 DLODE:SILICON 100MA 180WY
Al16CRS 1901-0033 DIODE:SILICON LO0KA 180WV
AL6CRT 1902-0057 DLODE BREAKDOHN:6.49V
AL6CRE 1901-0026 DIODE:SILICON 0.75A 200 RLV
AL6CRY 1901-0026 DLGDE:SILECON 0.75A 200 RLV
Al6CR10 1902-0062 DIODE BREAKDQWN:z3.75V
A16CR11 1901-0033 DIODE:SILICON LOONA 180uV
Al6CRL2 1901-0033 OLODE:SILICON LO00MA 180HV
Al16CR13 1901-0033 DLGDE:SILECON 1O00MA 180MV
Al16CR1& 1902-0057 OIODE BREAKDOWN:6.49V
AL6KF1 5020-2045 CARD EXTRACTQR
A1601 1854-0020 TRANSISTOR: NPN SILICON
41602 1853-0009 TRANSISTOR: SILECON PNP
A16C3 1854-0071 TRANSISTOR: SILLCON NPN
A16€C4 1854-0020 TRANSISTOR:NPN SILICON
A16C5 1853-0009 TRANSFSTOR: SILECON PNP
Al6€C6 1854-0071 TRANSISTOR:SILECON NPA
Al6R1 0811-0040 R:FXD Wl 1 OKWM 1% SM
Al6RZ 0757-0198 R:FXD KET FLM 100 OHM 18 1/2M
Al6R3 0757-0317 RIFXD MET FLM 1.33K OHM 18 1/8
Al6R4 0698-3155 RIFXD MET FLH %.64K OHK 1% R/8b
AL6RS 0757-0424 RIEXD MET FLM 1.10K OHR 1% 1784
Al6R6 0811-0040 R:FXD WKW 1 OHM 13 SW
AL16R7 0757-0424 RIFXD MET FLM 1.10K OHM 12 1/8E
Al6RE 0757-0077 RIFXD FLM 1.2K OHM 22 1/4H
Al6RS 0757-0398 RIFXD KRET FLW 75 ONH 13 1/84
Al6R10 0698-0084 RFXD KET FLM 2.15K OHM 1% 1/8M
Al6R11 2100-0328 R:VAR WW SO0 OHM 108 LEN 1H
Al16R12 0757-0424 RSFXD MET FLM 1.10K OHM 1% 1/8W
Al6R13 0811-0040 R:FXD bW 1 OWM 18 Su
Al6R14 0757-0198 R:FXD MET FLM 100 OHN 1% L/2¥
ALG6R1S 0757-0317 RSFXD WET FAK 1.33K OWM 13 L/8W
Al6R16 0698-3155 RFXD MET FLK %.6%K OHM 18 1/8k
Al6R17 0757-0424 RSFXD KET FLM 1.10K QWM 18 1/8u
ALSR18 0757-0424 R:EXD WET FLA 1.10K OHKH 18 LJ8W
AL6R1S 0811-0040 RIFXD WW 1 OHM 13 SH
Al6RZ0 0757-0077 RIGAD FLE 1.2% OKM 28 1/4n
Al6R21 0757-0398 RIFXD MEV FLW 75 OMH 12 1/8W
Al6R22 0698-0084 HFXD NET FLM 2.15K OHM 18 L/78W
Al6R23 2100-0328 RIVAR WK 500 OHM 10%Z LIN Iw
Al6R24 0757-0424 RIFXD METV FLli 1.1OK OHM 1% 1784
217 08405-6017 DELAY LINE aSSY




TM 11-6625-2856-14

M odel 8406A
Table 6-1.
@ Pazt blo. Kots
818 08405-6003 BOARD ASSY: ISOLATION AMP.
A38CH ~ 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
418C3 0150-0121 C:FXD CER 0.1 UF -80-20X 50VDCW
43803 0180-0137 C:FXD ELECT 100 UF 20X 10VDCW
81604 0160-2120 C:FXD MICA 0.01UF 1X
SLECS 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
ALEC6 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
£28C7 0180-2071 C:FXD ELECT 0.022 UF 10X 35VDCW
ALECE 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
A18CE6 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
A18C10 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
S16C1E 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
A18C12 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
438013 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
AleCie 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
416C15 0180-0100 C:FXD ELECT 4.7 UF 10X 35VDCW
al8cle 0160-2143 C:FXD CER 2000 PF +80-20X 1000VDCW
ALECH? 0160-2261 C:FXD CER 15 PF 5X 500VDCW
alecat 08405-8004 DIODE: SILICON HATCHED PAIR
alece2 PART OF A18CR1
a8t 1 9100-1719 COIL:VAR
21802 9140-00114 COIL:FXD RF 10 UH
A18#PL 5020-2045 CARD EXTRACTOR
alact 1854-0071 TRANSISTOR: SILICON NPN
A18C2 1854-0071 TRANSISTOR: SILICON NPN
21803 1854-0071 TRANSISTOR: SILICON NPN
241804 1854-0071 TRANSISTOR: SILICON NPN
A18C5 1854-0071 TRANSISTOR: SILICON NPN
418Cé 1854-0071 TRANSISTOR: SILICON NPN
AL8R1 0757-0459 R:FXD MET FLM 56.2K OHM 1X 1/8W
a18R2 0698-3157 R:FXD MET FLM 19.6K OHM 1X 1/8W
A18R3 0698-3157 R:FXD MET FLM 19.6K OHM 1X 1/8W
ALBR%G 0757-0442 R:FXD MET FLM 10.0K OHM 1X 1/8W
A18RS 0698-3160 R:FXD MET FLM 31.6K OHM 1X 1/8W
A18RG 0757-0280 R:FXD MET FLM 1K OHM 1X 1/8W
ALBRT 0757-0444 R:FXD MET FLM 12.1K OHM 1X 1/8W
Al1BRS 0698-0083 R:FXD MET FLM 1.96K OHM 1X 1/8W
AL18RS NOT ASSIGNED
Al8R10O 0757-0442 R:FXD MET FLM 10.0K OHM 1X 1/8W
IYGTRRY 2100-1760 RVAR WW 5K OHM 5X 1W
ALBRL2 0757-0447 R:FXD MET FLM 16.2K OHM 1X 1/8W
AlBR13 0757-0278 R:FXD MET FLM 1.78K OHM 1X 1/8W
218R14 0757-0428 R:FXD MET FLM 1.62K OHM 1X 1/8W
Al18R15 0757-0428 R:FXD MET FLM 1.62K OHM 1X 1/8W
# See introduction to this section for ordering information
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Model 8405A
Table 6-1. Reference Designation Index (Cont'd)

gml i ® Pest No. Description # Ko
AlBRLE 0757-0288 R:FXD NET FLM 9.09K OHM 1X 1/8W
AI8REY 0757-0438 R:FXD NET FLM 5.11K OHM 1X 1/8W
AlER18 0757-0280 R:FXD NET FLM 1K OHM 1X 1/8W
A18R1S 0757-0394 R:FXD NET FLM 51.1 OHM 1X 1/8W
AlBR20 0698-3444 R:FXD NET FLM 316 OHM 1X 1/8W
A18R21 0757-0280 R:FXD NET FLM 1K OHM 1X 1/8W
A18R022 0698-3441 R:FXD NET FLM 215 OHM 1X 1/8W

0698-3153 R:FXD NET FLM 3.83K OHM 1X 1/8W

0757-0439 R:FXD NET FLM 6.81K OHM 1X 1/8W
A18R25 0698-0082 R:FXD NET FLM 464 OHM 1X 1/8W
A18R26 0698-3155 R:FXD NET FLM 4.64K OHM 1X 1/8W
A10R27 0698-3136 R:FXD NET FLM 17.8K OHM 1X 1/8W
A18R28 0698-3406 R:FXD NET FLM 1.33K OHM 1X 1/2W
A18R29 0698-3438 R:FXD NET FLM 147 OHM 1X 1/8W
A18R30 0698-0084 R:FXD NET FLM 2.15K OHM 1X 1/8W
A19 08405-6035 CABLE ASSY:OUTPUT DELAY LINE
A19CR1 NSR PART OF Al9
A20 08405-6034 CABLE ASSY:PULSE GENERATOR
A20CR1 MSR PART OF A20
A21 08405-6052 SWITCH ASSY:PHASE METER OFFSET
A21R1 0698-4084 R:FXD NET FLM 19.2 OHM 1X 1/8W
A21R2 0698-4085 R:FXD NET FLM 20.8 OHM 1X 1/8W
A21R3 0698-4086 Text EIl FLM 22.6 OHM 1X 1/8W
A21R4 0698-4087 Text ET FLM 24.6 OHM 1X 1/8W
A21R5 0698-4088 R:FXD NET FLM 27 1X 1/8W
A21R6 0698-4089 R:FXD NET FLM 29.7 OHM 1X 1/8W
A21R7 0698-4090 R:FXD NET FLM 32.8 OHM 1X 1/8W
A21R8 0757-0390 R:FXD NET FLM 36.5 OHM 1X 1/8W
A21R9 0698-4091 R:FXD NET FLM 40.8 OHM 1X 1/8W
A21R10 0698-4092 R:FXD NET FLM 45.9 OHM 1X 1/8W
A21R11 0698-4093 R:FXD NET FLM 52 OHM 1X 1/8W
A21R12 0698-4094 R:FXD NET FLM 59.5 OHM 1X 1/8W
A21R13 0698-4095 R:FXD NET FLM 68.6 OHM 1X 1/8W
A21R14 0698-4096 R:FXD NET FLM 80.2 OHM 1X 1/8W
A21R15 0698-4097 R:FXD NET FLM 94.8 OHM 1X 1/8W
A21R16 0757-0275 R:FXD NET FLM 113 OHM 1X 1/8W
A21R17 0698-4099 R:FXD NET FLM 139 OHM 1X 1/8W
A21S1 3100-1834 SWITCH:ROTARY
A22 08405-6051 SWITCH ASSY:AMPLITUDE RANGE
A22C1 0140-0210 C:FXD MICA 270 PF 5X
A22MP1 08405-0013 COVER:SWITCH
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tion Index (Cant'd)
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11-6625-2856-14

@ Past Ne. Description # Note
422092 08405-0014 PLATE: SWITCH COVER
S22NE3 08405-0014 PLATE: SWITCH COVER
&F20:% 0698-0084 R:FXD MET FLM 2.15K OHM 1X 1/8W
s223R2 0698-5851 R:FXD MET FLM 6.81K OHM 1X 1/8W
42263 0698-5847 R:FXD MET FLM 2150 OHM 0.5X 1/8W
42204 0698-4100 R:FXD MET FLM 1.26K OHM 1X 1/8W
82285 0698-5850 R:FXD MET FLM 681 OHM 0.5X 1/8W
a22Ré 0698-4101 R:FXD MET FLM 1.85K OHM 1X 1/8W
82267 0698-5848 R:FXD MET FLM 215 OHM 0.5X 1/8W
A2288 0698-4102 R:FXD MET FLM 2.06K OHM 1X 1/8W
A22RS 0698-4349 R:FXD MET FLM 99.5 OHM 1% 1/8W
422810 0698-0084 R:FXD MET FLM 2.15K OHM 1X 1/8W
&422211 0698-5851 R:FXD MET FLM 6.81K OHM 0.5X 1/8W
822812 0698-5847 R:FXD MET FLM 2150 OHM 0.5X 1/8W
A22R 13 0698-4100 R:FXD MET FLM 1.26K OHM 1X 1/8W
422816 0698-5850 R:FXD MET FLM 6381 OHM 0.5X 1/8W
A22R15 0698-4101 R:FXD MET FLM 1.85K OHM 1X 1/8W
A22R16 0698-5848 R:FXD MET FLM 215 OHM 0.5X 1/8W
a22017 0698-4102 R:FXD MET FLM 2.06K OHM 1X 1/8W
A22R18 0698-4349 R:FXD MET FLM 99.5 OHM 1% 1/8W
A22s51 3100-1833 SWITCH:ROTARY
222kl 08405-6039 CABLE ASSY:SHORT AMP RANGE
A2202 08405-6040 CABLE ASSY:MED AMP RANGE
A22%3 08405-6041 CABLE ASSY:LONG AMP RANGE
223 08405-6042 SWITCH ASSY:CHANNEL
A23uP1 08405-0013 COVER:SWITCH
A23MP2 08405-0014 PLATE:SWITCH COVER
A23pE3 08405-0014 PLATE:SWITCH COVER
A23S1 3100-1832 SWITCH:ROTARY
A23k1 08405-6028 CABLE ASSY
A234W2 08405-6037 CABLE ASSY
A23h2 08405-6038 CABLE ASSY
a24 08405-6053 SWITCH ASSMY:FREQ. RANGE
A24R 1 0698-3446 R:FXD MET FLM 383 OHM 1X 1/8W
A24R2 0757-0419 R:FXD MET FLM 681 OHM 1X 1/8W
A24R3 0757-0424 R:FXD MET FLM 1.10K OHM 1X 1/8W
A26R4 0757-0428 R:FXD MET FLM 1.62K OHM 1X 1/8W
A24RS 0698-0084 R:FXD MET FLM 2.15K OHM 1X 1/8W
A26R& 0698-3151 R:FXD MET FLM 2.87K OHM 1X 1/8W

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont'd)

Model 8405A

M m ©Past No. Description #
82487 0698-3154 R:FXD MET FLM 4.22K OHM 1X 1/8W
22408 0757-0438 R:FXD MET FLM 5.11K OHM 1X 1/8W
A24RS 0757-0440 R:FXD MET FLM 7.50K OHM 1X 1/8W
A24R10 0757-0442 R:FXD MET FLM 10.0K OHM 1X 1/8W
824211 0757-0289 R:FXD MET FLM 13.3K OHM 1X 1/8W
226812 0698-3136 R:FXD MET FLM 17.8K OHM 1X 1/8W
826013 0698-3159 R:FXD MET FLM 26.1K OHM 1X 1/8W
824816 0698-3161 R:FXD MET FLM 38.3K OHM 1X 1/8W
A24R15 0757-0458 R:FXD MET FLM 51.1K OHM 1X 1/8W
A24R16 0757-0462 R:FXD MET FLM 75.0K OHM 1X 1/8W
A24R17 0757-0466 R:FXD MET FLM 110K OHM 1X 1/8W

A24R18 0698-3453 R:FXD MET FLM 196K OHM 1X 1/8W
A24R19 0698-3460 R:FXD MET FLM 422K OHM 1X 1/8W
A24R20 0683-1055 R:FXD COMP 1 MEGOHN 5X 1/4W
A24R21 0757-0467 R:FXD MET FLM 121K OHM 1X 1/8W
A24R22 0757-0440 R:FXD MET FLM 750K OHM 1X 1/8W
A24R23 0757-0441 R:FXD MET FLM 8.25K OHM 1X 1/8W
A24R24 0698-f R:FXD MET FLM 4.64K OHM 1X 1/8W
A24R25 0698-3154 R:FXD MET FLM 4.22K OHM 1X 1/8W
A24R26 0757-c R:FXD MET FLM 5.11K OHM 1X 1/8W
A24R27 0757-0200 R:FXD MET FLM 5.62K OHM 1X 1/8W

A24R28 0757-0290 R:FXD MET FLM 6.19K OHM 1X 1/8W
A24R29 0757-0200 R:FXD MET FLM 5.26K OHM 1X 1/8W
A24R30 0757-0438 R:FXD MET FLM 5.11K OHM 1X 1/8W

1

A24S1 3100-1835 SWITCH: ROTARY
A24W1 08405-6032 CABLE ASSY: COAXIAL

A24W?2 08405-6032 CABLE ASSY: COAXIAL

A5 08405-6024 SWITCH ASSY: PHASE RANGE

5040-0218 COUPLER: SWITCH SHAFT

A25R1 0811-1638 R:FXD WW 344.8 OHM 0.1X 1/8W
A25R2 0811-1640 R:FXD WW 1111 OHM 01X 1/8W
A25R3 0698-3279 R: FXD MET FLM 4990 OHM 1X 1/8W
A25R4 2100-0024 R:VAR COMP 1000 OHM 10X LIN 2W
A25S1 3100-1831 SWITCH: ROTARY
A26 08405-6018 BOARD ASSY: EXTENDER

CHASSIS PARTS

(o] 0150-0119 C:FXD CER 2 X 0.01 UF 20X250WVAC
c2 0180-0369 C:FXD ELECT 2000 UF +75-10X 60VDCW
c3 0180-0369 C:FXD ELECT 2800 UF +75-10X 60VDCW
c4 0150-0019 C:FXD CER 1000 PF 20X 500VDCW
C5 0150-0019 C:FXD CER 1000 PF 20X 500VDCW
C6 0150-0019 C:FXD CER 1000 PF 20X 500VDCW
C 7 0150-0019 C:FXD CER 1000 PF 20X 500VDCW
cs 0150-0019 C:FXD CER 1000 PF 20X 500VDCW
c9 0150-0019 C:FXD CER 1000 PF 20X 500VDCW
C10 0160-2140 C:FXD CER 470 PF +80-20X 1000VDCW

# See introduction to this section for ordering information
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TM 11-6625-2856-14

Model 8405A

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

& Past No. Description # Note
41 0160-2140 C:FXD CER 470 PF +80-20X 1000VDCW
ciz 0160-2257 C:FXD CER 10 PF 5X 500VDCW
osi 2140-0244 LAMP:GLOW T-2 BULB 1.0W AMP 95VAC
652 1450-0708 LIGHT:INDICATOR AMBER
Fi 2110-0001 FUSE:1A 250V
£i 2110-0202 FUSE:0.50A 250V
£2 2110-0202 FUSE:0.50A 250V
F3 2110-0202 FUSE:0.50A 250V
Jt NSR PART OF W5
32 NSR PART OF W6
43 1250-0083
J6 1250-0083
(g 9140-0096 COIL:FXD RF 1 UH
L2 9140-0096 COI:FXD RF 1 UH
L3 9140-0096 COIL:FXD RF 1 UH
1% 9140-0096 COIL: 0 RF 1 UH
LS 9100-1610 COIL: MOLDED CHOKE 0.15 UH 20X
1-6 9100-1610 COIL:MOLDED CHOKE 0.15 UH 20X
L7 9140-0114 COIL:FXD RF 10 UH
L8 9140-0114 COIL:FXD RF 10 UH
M1 1120-0394 METER:DEGREES
M2 1120-0361 METER:RMS VOLTS
M2 1120-1466 METER:VOLTS LIN LOG OPT 02
P1 125-A-2357 CONNECTOR:POWER 3 PIN MALE
01 1854-0063 TRANSISTOR:NPN SILICON 2N3055
01 1200-0077 INSULATOR:TRANSISTOR, MICA
02 1854-0063 TRANSISTOR:MPN SILICON 2N3055
02 1200-0077 INSULATOR:TRANSISTOR, MICA
R1 0698-3420 R:FXD MET FLM 34.8K OHM 1X 1/2W
R2 0813-0017 R:FXD WW 5 OHM 10X 5W
R3 0816-0010 R:FXD WW 12 OHM 10X 10W
R4 0757-0351 R:FXD MET FLM 402 OHM 1X 1/4W
S1 3101-1248 SWITCH:PUSHBUTTON SPOT
S2 3101-1234 SWITCH:SLIDE DPOT 0.5A 125V AC/DC
S3 3101-0901 SWITCH:PUSHBUTTON 3PDT
T1 9100-1706 TRANSFORMER:POWER
Wi 08405-6033 CABLE ASSY:COAXIAL
w2 NOT ASSIGNED
w3 08405-6027 CABLE ASSY:APC AMP.
He NOT ASSIGNED
WS 08405-6030 CABLE ASSY: "A" IF OUTPUT
6 08405-6029 CABLE ASSY: "B" IN OUTPUT

# See introduction to the section for ordering information
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TM 11-6625-2856-14 Mode 8405A

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

Mum ® Part No. ’ ’ Description # Note

w7 08405-6031 CABLE ASSY: ISOLATION AMP.
w8 08405-6031 CABLE ASSY: ISOLATION AMP.
w9 08405-6033 CABLE ASSY: COAXIAL
W10 08405-6036 CABLE: INPUT DELAY LINE
W11 81020-1348 CABLE ASSY:POWER CORD
XA3 1251-0194 CONNTOR:PRINTED CIRCUIT 15-CONTACT
XA4 1251-0194 CONNECTOR:PRINTED CIRCUIT 15-CONTACT
XA5 1251-0135 CONNECTOR:BODY 15 PIN
XA6 1251-0135 CONNECTOR:BODY 15 PIN
XA7 1251-0135 CONNECTOR:BODY A5 PAN
XA8 1251-0135 CONNECCTOR:BODY 15 PAN
XA9 1251-0135 CONNECTOR:BODY 15 PIN
XA10 1251-0135 CONNECTOR:BODY A5 PIN
XAll 1251-0135 CONNECTOR:BODY 15 PA
XA12 1251-0135 CONNECTOR:BODY 15 PIN
XA13 1251-0194 CONNECTOR: PRINTED CIRCUIT 15-CONTACT
XA14 1251-0194 CONNECTOR:PRINTED CIRCUIT IS-CO
XA15 1251-0194 CONNECTOR:PRINTED CIRCUIT 15-CONTACT
XA16 1251-0135 CONNECT:BODY 15 PIN
XA17 NOT ASSIGNED
XA18 1251-0135 CONNECTOR:BODY 15 PIN
XA19 NOT ASSIGNED
XA25 NOT ASSIGNED
XA26 1251-0135 CONNECTOR:BODY 15 PAN
XF1 1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE
XF2 1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE
XF3 1400-0084 FUSEHOLOER:EXTRACTOR POST TYPE
X01 1200-0041 SOCKET:TRANSISTOR
X02 1200-0041 SOCKET:TRANSISTOR
MISCELLANEOUS
0370-0112 KNOB:BLACK,RANGE
AMPLITUDE RANGE & AMPL CHANNEL
0370-0113 KNOB:BLACK,SENSITIVITY
PHASE RANGE & METER OFFSET
0370-0114 KNOB:RED W/ARROW 5/8" OD 1/8"' SHAFT
PHASE ZERO
0370-0115 KNOB:RED BAR 5/8 DIA  1/8 SHAFT
PHASE,POLARITY
08405-6020 KNOB:FREQ RANGE,W/DAIL ATTACHED
5040-0404 HOLDER:PROBE
5020-0457 PROBE TIP
10213-62102 CLIP:GROUND
10216-60001 ISC:ATOR
11576A DIVIDER: 10:1
08405-6048 GROUND CLIP ASSY
8710-0084 NUT DRIVER:HEX 3-32 *HEX OPENING
08405-2044 PROBE INSULATOR

# See introduction to this section for ordering information




Model 84054

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

TM 11-6625-2856-14

® Part No.

Description #

Note

w

LY XN )

=@

| 33
12
13
[ 2

s
ié

17

5060-0734
2530-0011
08405-0025
0510-0004
5060-0767

1490-0030
5060-0776
08405-0011
5060-0740
2530-0011

08405-0015
08405-0016
5060-0752
2530-0011
5065-0222

5060-0765
2550-0013
08405-0024
2515-0017
08405-2021

08405-2022
5000-0742
2370-0020
5000-0052

# See introduction to this section for ordering information

CABINET PARTS

FRAME ASSY:T X lé& FR
SCREWsSST FLAT HD 832 X 3/8
PAREL:FRONT

FASTENER

FGT ASSY:FH

STANDSTELT

KET2TH RACK KOUNT
SUB~PANEL 3 FRONT

iG# COVER ASSV3l6L Fu
SLREM:SST FLAT HD 8-32 X 3/8

PLATE-PANEL SRIGKRY
PLATE~-PANEL SCENTER

BOTTON COVER ASSY:164 FM
SCREWISST FLAT HD 8-32 X 348
HANDLE ASSV-SIOE

RETAINER-HANDLE ASSY.

SCREU:SST 86 8-32 X S5/16

PANEAL SREAR

SCREUIPAN HD PHIL DR 8-32 X /6
EXTRUSICN: TOP

EXTRUSION:BOTTON

COVERSSIDE 7 X 16 S¥

SCREM:SST FH PHIL DR 6-32 X 3/16
PLATESFLUTED ALUMINUN

6-27



TM11-6625-2856-14 Model 8405A
Table 6-2. Replaceable Parts
Part NO. Description # M. Mfr. Part No. TQ

0140-0155 CsFXD MiCa 1325 PF 1% 500V0CH 28480| 0140-0155 !
0140-0156 CsFXD AICA 1500 PF 238 28480] 0140-01%6 1
0140-0157 C:FXD MICA 1857 PF 12 28489] 0140-0157 1
0140-0170 C:FXD #ICA 5000 PF 53 300VOCH 28480| 0140-0170 2
0140-0176 C:FXD MICA 10D »F 28 28680| 0160-0126 6
0140-0179 C:FXD MICA 1000 PF 2% 28480 0140-0179 4
0140-0180 C2FXD MICA 2000 PF 23 28480| 0140-0180 )
0140-0182 C:FXD MILA 5000 PF 2% 28480 0140-0182 ]
0140-0193 C:EXD MICA 82 PF S 28680 0160-01Q3 1
0140-0194 C:FXD MICa 11U PF 5% 28480] 0140-01946 2
0140-0197 C:FXD MICA 140 PF 5% 300 YOCH 04062] KOMISFL8143C ]
0140-0204 C:FXD MECA 47PF 5% NPO 500VDCH 04062] RDMLSEATOJSC 2
0140-0206 C:FXD HICA 270 PF 5% 28480' 0140-0206 3
0140-0210 CsFXD 8ila 270 PF 5% 28480 0140-0210 ]
0140-0235 C:FXD MICA 225uPF 1% 300VUCH 14655] RDK20F(22506F3C 1
0150-0019 C:FXD CER 1000 PF 2GZ 500VOCH 72982 ;. 700515U01024 6
0150-0050 C:FXD CEXR 10UV PF 600VDCH 77630, 080 1
0150-0051 C:FXU CER luu PF 600VOCH 8646l 03D ]
0150-0069 C:FXD CER 1000 PF ¢100-208 SOOVOCH 801-01025604022 ]
0150-0070 C:FXD CER 0.02 UF 20% 500VOCH 821-051£50V020308 ]
0150-0071 C:FX0 CER 40U PF S3 SOCVUCH 19C2942-COM ?
0150-01109 C:FXD Ctk 2 X 0.01 UF 208 250WVAC 36C2192 ]
0150-0121 C:FXD CER O.l UF +80-20% 50vDCH S5C5081S-CM S
0160-0127 C:FX0 CER 1.u UF 203 25VDCw SC13Cs-Cmb 3
0160-0161 C:FXD MY 0.0L UF 103 200VOCH Gled-dl6l ]
0160-0163 C:FXD MY 0.033 ur 103 200VOLW Oleu—-0le3 L}
0160-0164 C3FXD #Y U.039 UF 103 200VO0Cw 2160-¢L6% ]
0160-0168 C:FXD MY U.1 UF 103 200VOCW 0le0-0168 2
0160-0174 C:FXD CEn v.aT UF ¢d0-208 25VUCH 5Cl187S-Cm 6
0160-0301 C:FRD MY 0L.012 UF 108 200VDCw 0i160-0361 1
2160-0342 C:FXD MICA 880 PF 1% 300VDCW ROM1YSFBO1F 3C ]
160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW CO23FiBLFI032522 8
0160-2120 C:FRO BICA D.UMUF 1S RONIGFIOIF 3L 4
0160-2127 CIFXD MICA «cUu PF 13 Oled~212¢ 2
%igg;lljg C:FRD CEn 272v PF #80-202 1000VLCH TR 8 &8
: C:FXD Cer 470 PF +80-20% LOOGOVDCH TYPF 8 ?
3116632211:‘: C:FAD Ckn 20uD PF +80-2GR LGOOVLCH TYPE 8 2
s C:FXD CEn UeU2 UF 980-203 LOGWSCH Ta 3
o0 arsn C:FRD MICA 510 PF 5% 300VDCEH 0160-2211 ?
01602201 C:FRD CEk 10 PF 53 SQOVDCH 301 -000~-LaNa-10DJ ]
C:FRD CER 15 PF 53 S00VOCH 30L-HPC-15 PF 15
gron-anTe C:FAD miLa 2780 PF 23 300¥0CW leD-2276 0
AU C2ERD BICA Bo0uuw SF 238 Olee-2233 2
Lo C2FAD MECa 34000 PF 2% Oled-22 18 1
0160.2917 C.FAD RMILA Ss0 PF 28 300w0lw QLED~22 7% ]
C6XD Ckk ©.05 UF #80-2038 LOOWICH TYPE ta ?
oloennene C2EX0 ELELT <0 UF +75-108 SOVICH T 2
0180.0098 CIFXD ELECT ROuuF +1008-103 LSVOCW 30L0TC0 150 3
6180.0100 PO BLELE KOw UF 208 20WDCW @1 8U-2L S8 2
LIPX0 BLELT 47 UF 108 3ISViCw Ci80~0180 ®1

o180-0110 CIFEE ELELT ®.3 UF 16 ISVDCW 0180-01 is
0180-0138 C:FED GLECT K0w UF 208 LOVDCW PLBT=-D5 37 3
0180-0195 CiFRD ELECT LOUNF -10+1008 40WDCH DG %
CLES0 BLRELT W33 WF 208 35WiLw CLBD-229% 3
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Model 8405A

Part No.

0180-0230
0180-0291
0180-0369
0180-0374
0180-1735

0180-1746
0180-2071
0370-0112

0370-0113
0370-0114

0370-0115
0510-0004
0683-1055
0686-1055
0698-0082

0698-0083
0698-0084
0698-0085
0698-3101
0698-3132

0698-3136
0698-3150
0698-3151
0698-3152
0698-3153

0698-3154
0698-3155
0698-3156
0698-3157
0698-3158

0698-3159
0698-3160
0698-3161
0698-3162
0698-3243

0698-3275
0698-3400
0698-3403
0698-3405
0698-3406

0698-3407
0698-3420
0698-3431
0698-3437
0698-3438

0698-3440
0698-3441
0698-3442
0698-3444
0698-3445

0698-3446
0698-3447
0698-3449

0698-3450

TM 11-6625-2856-14

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

Description #

Mife. Mfr. Part No.

C3FAD ELECT
C3FND ELECT
CsFXD ELELY
C3FRD ELECT
C3FXD ELELCT

C2FX0 ELECT
C:FXD ELECT

1.0 UF 203 50VOCH
1.0 UF 108 35Y0CH

280V UF ¢75-1038 60VDLH

10 UF 102 20YDLH
0.22 UF 103 35VDCH

15 UF 10% 20V0CH
0.022 UF 10% 35VDCW

KROBSBLACK o RANGE
ANOBSOLALK. SENS T EVITY

KNOBRED HW/ARROM 5/8% 0D 1/8% SHAFT
KNOBIRED BaR 5/8 OIA 1/8 SHAFY

FASTENER

RIFAD CuMpP L MEGUNK 58 L/4M
HIFRD CUNP L MEGUNA 53 1/72W
RIFAD BET FLN <o OHM 13 1/8W

R2FHUD MET FLM 1.96K OMR LT A/78i
R2FAD MET FLIE 2,05 OHN 1S 178w
R:FXD MET FLA 2.61K OHM 1S i/8w
R2FXD RET FLW 2.87K OW° 1T L/2w
RIFXD MNET FAM 261 OMA 12 L8N

RFAD #ET FLM 17.8K OnM 12 1/780
RFXAD BET FLM 2.37K OnN 18 176w
RFXD MET FLYW 2.87K OHK 1Z 176
RFXD MET FLM 3.48K OMN 13 1/8w
RFAD MET FLA 3.83K OHM 13 1/8u

RIFAD MET FLM 6.22K OHN 13 1784
RIFED MET FLA 4.64K OHM 18 1780
R3FAD MET FLN L6.TH OHM 18 1/8M
ALFRD MET FLM 19.6K OWE LE /0%
R2FED MET FLW 23.7x OWE 13 7.8

RIFAD MET FLM 26.1% OWA 1T 178w
RIFAD MET FLR 3l.0% OWM 1T 178W
ReFED MET FLM 38.3% OWM 1S 1788
RIFND MET FLW Gb.4Kk OWN 13 1/8M
RFAD MET FL® A78K Onn 18 178w

RFAD MET FLW «990 0NN LE L78M
RFAD MET Fu¥ 267 OWM 1E Q2w
BeFuD BET FL® 348 OHM 18 1/2
RIFED WET FLKM 422 OWM IR 172w
RFED MET FAM L.33x Owm I3 /2w

R3FRD MET FAM 1.968 Owe 18 1729
R2FAD BET FLM B4.BK Owe 1% 172w
RLFAD MET Fim 23,7 O B L/0M
RIFEAD WEY Z4m 133 OWR IS LIBW
RIFED MET FLB 167 Oum 18 178W

B2FxD MET FLB 1% DMk 18 i/8W
RIFED MET Fim 215 Ovm 1T 178w
RIFAD MET FAM 237 Owm 1S 178w
RFED ®ES FAM 316 OMB 1T LJaw
RsEAD MET FLm 368 DM 18 L/6W

L3FAD BET FUM 363 Owm 18 L/08
REXD MET FAM w22 OWR 15 1/BM

RIFAD BET LM 28,7 OWR 1S LI8
RSFED MET FAM #2.25 OWM 18 L/ow

28980 0880-0230
28680| 0L8u-02%1
56289 0D3%423

28480| 0180-0310s
28680] 0L80-1735

26680 0180-1746
28480 0180-2071
286480, ©370-0112
28%80| 0370-0R13
28480 0370-01 14

28688 0370-Giis
46386 Ci-832-20
03121 LB 1055
01321] EB 105%
28480, CL98-00LB2

28480 0Co98-0083
28480 0698-0084
28480 0698-00865

C698-31C1
0698-3132

0o58-31 %
0694~-31%0
S098-31%4
0p88-3152
BoB8-31%3

D638=21%
06883155
068831986
0o94=-3157
D6B8~31%8

Vu96~31 59
V698= 3160
BoBe=3160
Ob98-3162
DoBb-3243

PoIn=-32799
VB8~ 3400
OB88-3403
VoPe=~240%
fo a0

LpRn= 60T
CePe=D620
Gu9p-3620
Vo9e-2637
Dp98-3038

= Yo Y
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TM11-6625-2856-14

Part No.

0698-3453
0698-3454
0968-3455
0698-3459
0698-3460

0698-4037

0698-4084
0698-4085
0698-4086
0698-4087

0698-4088
0698-4089
0698-4090
0698-4091
0698-4092

00698-4093
0698-4094
0698-4095
0698-4096
0698-4097

0698-400909

0698-4100
0698-4101
0698-4102
0698-4315

0698-4349
0698-5847
0698-5848
0698-5850
0698-5851

0757-0077
0757-0123
0757-0198
0757-0199
0757-0200

0757-0274
0757-0275
0757-0278
0757-0279
0757-0280

0757-0288
0757-0289
0757-0250
0757-0294
0757-0316

0757-0317
0757-0346
0757-0351

0757-0390
0757-0394

0757-0398
0757-0401

0757-0402
0757-0403
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Model 8405A ]
Table 6-2. Replaceable Parts (Cont'd)
Description # Mife. Mir. Part No.

RSFXD RET FLM 190K OHM 1% 1/8W 28480| 0698-3653 ?
R:FXD MET FLM 215K OHM 1% L/8W 28400 0698-3654 )
R:FXD MET FLM 20lK OHM 13 L/8d 28480| 0693-3655 3
R:FXD MET FLM 353K OHM 13 1/8W 2848C| 0093-3459 1
RSFXD MET FLM 472K OHM 13 1/8W 28480 0698-3460 2
R3FXD MET FLM 40.4 OHM 13 1/68 0698-4037 2
RSFXD MET FLM 19.2 OHM 13 1/84 0696-4084 !
R3FXD MET FLM 20.8 OHH 1% L/8W 0698-4085 1
R:FXD MET FLM 22.6 OHA 13 178 0698-4086 )
R:FXO MET FLM 24.6 OHM L3 1/8M 0698-4087 ]
RSFXD MET #L@ 27 OHM 13 L/8H 0693~4088 ]
R:FXD MET FLM 29.7 OHM 1% 1/84 0698-4C569 ]
RSFXD MET FLM 32.8 OHM IS 1/8¥ 0698-4080 )
RSFXD MET FLM 40.80HM 1Z 1J84 0693-4CS1 1
R:FXD MET FLM 45.9 OHN 13 L/uw 0698-4092 ]
R:FXD MET FLM 92 CHM 15 1/8Y 0693-4C63 ]
R:FXO MET FLM 59.5 OHM 18 1/84 0693-4096 ]
R:FXD MET FLA 08.6 OHM 1% 1/8H 0698-4C55 i
R:FX0 MET FLM 80.2 OHM 13 1/84 0698-4096 ]
RSFXD MET FLM 94.8 OHM 1Z 1/6H 0698~4067 ?
R:FXD MET FLM 139 OHM 13 1/84 C658-4C59 ?
RIFXD MET FLA 1.26K OHM 1% 1/3u 0693-41C0 2
RFAD MET FLM l.85K OHM 1% 1/8u 0698-4101 2
R2FX0 MET FLM 2,06K OHM 1% L/8u 06%8~41C2 2
R:FXD COMP 430 OMM 5% 1/2W 0698-4315 1
R:FXD MET FLM 99.5 OHM 1% 1/8w 0698-4349 2
R:FAD MET FLM 2150 OMM 0.5 1/8u 0698-5867 2
RIFXC #eT FLA 215 OHA 0.53 1/8u 06985868 2
KIFX0 MET FLH 681 OHN 0.53 1/8w 06%5-5850 @
RZFXD MET FLN 6.81K OHM 0.53 1/6M 05695-5851 ?
RIFXD FLU 1.2K UHM 23 1/64W 0759-0017 2
RIFRD MET FLM 34.8K OHM 13 A/8u 0757-0123 E )
RFXU MET FLM 100 OHM 13 1/2w 0757-01%8 3
KIFXD MET FLA 23.5K OHM 13 i/dw 0157-G159 &
RIFXD MET FLM 5.02K GHM 1& 1/8w 0357-02€0 7
RIFXD MeT FLA Lo21K OHM 18 1734 05 1-0216 ]
R:FXD MeT FLM L3 UHM LS 1/8B 0757-0275 ]
ReFXO McT FLR 1.78K OHM 13 1/3u 0753-6278 2
R:FXD MET FLM 3,16 OHM 13 1/8w 0157-C23% 6
RIFRD MET FLM In CHM 13 1/8w 075 1-0289 %
RIFXD MET FLM Y.09K OHM 13 I/8w 053-C2s8 4
RIFAD Bel FLM E3.3K OWNR 13 Lk/8w GI51-C289 ’ﬂ
HIFXD Nel FLM 0.1GK OWN 13 R/8N QI57-02%0 3
RIFKO MET FAM 17.3 GHR 1% 14864 QIS F-02%6 &
RIEXD MET FLA @de? OHM 18 Lids @IS7-0336 ]
RIFXD MET FLM R.33K OHM L3 1784 CI51-0317 3
RSFRD MET Eam 20 OMM 13 L/6n §757-0340 &
RIFRD MET FLM 402 OHM BT L/6w OS5 T-0350 ]
RIFAD MET Filt 30.5 Ot 0% L/8w CI5 70360 ]
REFRD BET FLW 0.5 0NN 13 1/8e 0T55-03%% ‘1
RIFAD MET FLHB 1> 0N RS LJGW V520358 »
READ BET FLO fuw OWH L3 L/Gn oL ¥ 2T Y] &
ReFBO MET FLE LRO T RE LS8 D% P06t ?
RIERD MET FLH L20 OWM 1T 146w QTS a3 ]

# Sae inlrodustion to this vection for erdering information




Model 8405A

Part No.

0757-0405
0757-0406
0757-0416
0757-0419
0757-0420

0757-0422

0757-0424
0757-0428
0757-0438
0757-0439

0757-0440
0757-0441
0757-0442
0757-0443
0757-0444

0757-0447
0757-0458
0757-0458
0757-0460

0757-0461

0757-0462
0757-0464
0757-0465

0757-0466
0757-0467

0757-0706
0757-0815
0757-0833
0757-1078
0757-1094

0766-0024
0811-0040
0811-1637
0811-1638
0811-1639

0811-1640
0811-1641
0811-1642
0818-0017
0816-0010

1120-0361

1120-0394
1120-1466

1200-0041
1200-0077

1205-0012
1205-0018
1205-0202
1250-0083

1251-0135

1251-0194
1251-2357

1400-0084
1450-0708

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

T™ 11-6625-2856-14

Description # Mfr. Mfr. Part No. ™
R:FXD MET #LA 162 OHM L3 1/8H 23480, Q7% 1=04L5 )
R2FXD MET FLM 1d2 UHM L% 1/8uw 28480] 0757-04lo )
RSFXD HET FLM 511 OHM 13 L/8W 28480] 0757-04le H
R3FAD BET FLM o8k UHM 13 1/8HW 28480] 07%71-GCels i
RSFXC MET FLM 790 OHM 13 L/8M 28680 07570426 ?
RIFAD MET FLM 90Y OHM L3 L/8W 28480 07%7~0%22 3
RIFXD MET FLM 1.10K OHN LZ L/dw 28%480] 0757-0b 2% ]
RIFXD MET FLM L.02K OHM L& 1/8u 284806] 07570428 7
RIFXL NET FLM 5.11K OHM 13 Q/8w 28480] 0757-C%38 9
ReFXD MET FLM 6.6lK OHN LZ 1784 28480 07570439 5
RIFXD BET FLm 7.50K OHM 13 )/8u 28480 07571-0kad “
RIFAD MET FLM ©.25K OHM 1% 1764 28480 0757-044} "
RIFAD MET FLM lu.0K OHM 1% 1/8H 075 I~Phhs 13
RIFAD MET FLM 11.0K OHM 12 1/84 6157~0h3 2
R3FXD MET FLM 12.1K OHM 13 L/8w 0I5 I=Dhin 3
R2FAD PeT FLM M0.2K OHM 13 L/8M 019 I~0usT &
WIFAD MET FLR 51.1K OHM LE A1/8w 079 I-0458 3
RIFAD MET FLM 50.2K OHA 13 L/8u Q7% 1~0k%9 3
KEFXD BET FLM 0l.SK OHA 15 L/8u 015 I=~C4e0 i
RSFAD MET FLM oB.1K OMN 13 L/8W 0P I~0esi H
R2EKD MET #Lm 75.0K OHR 12 Q78w BTBT=De62 “
RIFXD MET FLM 90.9K MM 1S 1/8w QIS i~0abs H
RIFXO WET FLM LuGK OHM 12 1/8m 075 T-0ue% EE]
RFXD MET FLM Livuk OnM 13 L/8w VIS T~wkbs ]
RFXD MES £40 120K OuM 13 178w 0I57-04n7 ?
ReFXD BET FLA S0.1 OHR 33 74w 0I5 T-Liks 3
ReFXD Ml FLM S02 OMM 1% 162M QI T-08BIS 2
RIFXD MET Fim 5.11% OHM 12 L/24 Q15 7~6B833 3
RIFED MET FLM l.o7x OMN 13 172w 0IsI-iL T8 ?
RIFRD WET FUMW Q.07 OnM L2 178w wI5i-i0%% ®
HEEAD MeT FLW 200 OHM 2% 3w OTwo=wlIn 3
RFED Wl 1 1M 1x ¥ 083 1=00%0 W
R2EHD e 3e%e3d UMM 0.1% 1738 CRlL=1637 1
RIERD by b8 GHM 0.18 1/80 GBli-1638 4
RIFXD by ©77.6 UHN D14 1/78M V8il-3839 E
RFED @b 1101 wHl G.18 1784 DB 1 iwDbdy ]
RFXD wh 67Tv urm D.1% 1/ OBl ~inuld »
R3FED i BE2S Wt D.1& L/8W O81L-3642 ]
RIFAD w2 OHl LS M 0B 3-00H7 i
RIFED by 12 wim 1GL 10M 0B LG~ 30 3
WETERZUMS WOLTS 10200381 ]
WETERZDEGREFS L1 Pwr=i B ]
HETERSAMS WOLTS LIN W06 OPT 02 PEEL IR % 1
SOCKET s ImANSIS T 00 1B3=22~d0=00 3 ?
IMSULATURS TRANSIS TOR. WICA #iid2 »
MEAT ©155IPHTIM:SENICONDLL JOR L205=-0D12 L
HEST BRI hiF=20)3 1
#EAT DILSIPATOR:SFMILONDUL TOR B2D%-0292 “)
COMNEL TUHh s emiL L2%50=00BI ?)
LORELTORsBOUY 1Y PIN 225h=wi 35 20
COMMELTORSPRINTED CIRCYTT 15-CONTALT 19253019 E)
CEMWES JORIPOWER $-PIM MALE EBC- 501 o
FUSERILREREXTRAL TOR POST TYPE Bapwle L
L AGMT s INDILATGR DIBER BESD-DT0B 8




™ 11-6625-2856-14
Table 6-2. Replacesble Parts (Cont'd)

Part No. Description # Mifr. Mfr. Part No.
1490-0030 STAND:TILT 28480/ 1490-0030 1
1853-0001 TRANSISTUR:PNP SILICON 30V 900MH 28480| 1853-00C1 ?
1853-0000 TRANSESTOR:SILICUN PNP 28480| 1853-0009 12
1853-0010 TRANSISTUK:SILILUN PNP 28480| 1853-0C10 3
1853-0020 TRANSISTUR:SILICUN PwP 28480| 1853-0020 4
1854-0003 TRANSISTUK:INPN SILICCH 28480] 1854-0063 4
1854-0005 TRANSISTUR:SILECUN NPN 2N708 02735] 2N708 10
1854-0020 TRANSISTURINPN SILICON 1854-0020 7
1854-0035 TRANSISTURINPN SAILICON 1856-003% !
1854-0039 TRANSISTUK:SELICON NPN 2N3053 2N3053 2
1854-0063 TRANSISTOR:NPN SILICON 2N3055 2N3uU55 ?
1854-0071 TRANSISTUR:SILICON NPN- 1056-0G171 61
1854-0371 TRANSISTOR:SILICON NPN 1854-0371 4
1901-0025 DIGDE:SIL ICON 1UOMV ROOMA 1901-002% 3
1901-0026 DIUDE:SILICON u.75A 200 PLV 1901-0026 &
1901-0033 NIODE:SILICON 1uuMA 1HOWY 1301-6C33 [
1901-0040 DIODE:SILICUN 3JumA 30wV FDGLOLB 35
1901-0047 VIODE JUNCTIUNGSELEICON 20PIV 1901-0047 3
1901-0441 DICDE:SFEP KECUVERY SILICON 90-160NS 1901-0661 1
12%2-%%21 DIUDE BKEAKDUBN:L1.7V S% 18961 2
) DIODE BREAKDOWN:10.0V 5% 4OOMW 1202-0025 1
1902-0048 DICDE,BrEAKNUENZ 6. 81V 1902-g048 1
1902-0057 DIODE BREARDUNNIG 49V 1902-0057 2
1902-0062 DIGCE BREAKDUNN:3.TSV 1902-6062 ?
1902-0126 DIODE BREARUUKWNZ2 .61V 53 1302-gld6 1
1902-0184 DIODF BrEAADUMN:SELICON 16.2V 5% 1902-01 84 ?
2100-0024 R:VAR CGMP luiu LHM 10Z LIN 24 2109-0u2e ]
2100-0328 R:VAR he Sud OHM 103 LIN 1M 2100-0328 2
2100-0942 RIVAR FLM SOK OHM 20% 3/4wW 2100-0942 3
2100-1658 KIVAR ww 2K OHM 10% 1w 2100-1658 ?
%i%gzizgg RIVAR WW 200 OMM 5% 2w 2100-1756 i
R:VAR WW 500 GHM 5% 1w 2100-175%7 2
;igg'f;;f :=V:: We SK OMM 5% 1w 2100~1760 3
- VAR Bm 10K OMM 5% 1w -
2110-0001 FUSEz1A 290V ggggﬂgfgn i
2110-0202 FUSE2u.%0a 250V¥ 2110-0202 3
2140-0244 LAMP:GLuw -2 ocuULB 1.0M AMP I5VAL ARe 1
2370-0020 SCREW:SST FMH PriL DR o~32 X 3/16 uBD 3
2515-0017 SCREWIPAN HD PniL Or 8-32 X 1/4 asp ]
2530-0011 SCREW:SST FLAT #HU 8-32 X 3/8 Csls 3
2550-0013 SCREW:SST BH 3-32 X S/1& 2550-0003 1
3100-1831 SwITChznuTARY 2100-283a 3
3100-1832 SaETCHIRUT anY 3200-1632 i
3100-1833 SHEFCHIROTAKY 3ou-in33 3
3100-1834 ShETCHzROTAKY 300-1834% ]
3100-1835 ShETCHZRUTARY 3303~he3% ]
3101-0901 SHITCHzPUSHBUTTON 3FDT NF- 2009 3
;igi:i;jg SHETCRSSLIDE DPDT LIA-12W2 L)
2000 0050 SHETCHIPUSHBUTTON SPDT $3- 55480~ 121 /AT 1
2000.0742 PLATE:FLLEED ALUNMINUN SOBD-GE 52 ]
20200407 CLVER:2SEDE 7 & 16 SM SGOG-D 4P ]
PRUBE TiP 5P T-wesd 3
t040- 0218 Cand EaTRALTun 50282045 14
25040.0404 COUPLEMS SulTLW SHAFT Sy B8 ]
Y000 0222 HELOER 3PRLAF G636 ]
5060-0734 HANDLE ASSY:501DE W~ GTY D 3
FRAME ASSY:7 % 16 Fm SPE0-07 3k 3
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Model 8405A TM 11-6625-2856-14

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

& Part No. Description # Mfe. Mfr. Part No. T™Q
5060-C740 TGP CUVEK aSSYSloL FM 26480] S000-0740 ?
5G60-C7%2 SLTTOM LUVEK ASSY:loL FM 284680) S060~07%2 |}
5C60-C765 RETAINER~-HANULE 4 SSY. 2848G] 5000-G765 H]
5060-C767 FCUT ASHYeM 20450] 5060=-0767 ]
5Cod-C776 A1T:70 naLR MUUNT 26480 %0606~0770 1
8120~ 1348 CABLE ASSY:PUMHER CURD 284800 B8120-1348 L
¢710-0084 NUT DRIVERSHEX 3- 329HEX UPENING S65C8, P-3 3
9106-1610 CCIL:RLULY LHUKE 0.15 UH 203 S100-16 10 ?
9100~-1628 CLIL SMGLUEY owHUKE 43.0 UN 93 L00-3.28 i
9300-16%3 COL s R0LWED LHUKE 910.0 UH 52 PL00-1654 3
SlGC~-1e58 TRANSFURMER SPULSE 910u-16%48 H
9JuC-17Ch * 1ahSFURMER S PHNER 940w~ 700 ]
S100-1718 CCiLven U00~173a ?
S1o0-3719 CCItzvan U0D-17 1% 2
Sleg-CCT2 CCIL sF S0uD UH 102 5845000~ ]
9140-C09% CCla2F¥0 R 1 UH 9i%0-C0-_ 8
$140-Clid CCIL shxw we B0 UM BDI40-01: *
9340-C108 CCILSFAD SuD Ul 93 Qb0 ]
Ghen-0120 CCIL:FXD D.1 UM 20% Wwigu-01"" 2
9140-0138 COIL/CHOKE 180 UM 5% GLG~0-: 3
9340-0181 LCILSFab wF J2un 5% i220im i
¢t 12106 RINGZ JUENT miue VLB T—% 1
cé )OL2 SUB-PANEL: FRONT 0B%0%=-0" - i
[ ens COVER:SWITCH OB 0%=07 " 2)
¢ M1 PLATE:SWI TCH COVER 084 05-07" ] “
C. 1% PLATE: PANEL, RIGHT QBePS=-D01L5 i3 -1
€. 918 PLATE :PANEL, CENTER 0B%05-0016 i
€. dD2% PANEL: REAR DB4D=-002% 1 b
s 25 PANEL: FRONT OBRYS-0025 " . ;
¢ 021 FRTRS Iuis Ty DBeWS=2023 =
& 2022 EXTRUSTON: BOTTOM DBLOS~2022 }3 it
€. 20 Wk PROBE INSULATOR CBH0>=20 kb :g gé
N 32 RINGIDENT wnlTE UB%0S-2032 Q 5

o2 BOARD HS5Y2SANPLER OB Lo=0007 i -
Con 003 BOARD AS5Y: ISOLAT IuN AMP. DBeis~0083 I 3
qg 7. Y L3 DDRE LEE¥PHALE SHIFTER W (Dl DO% ] ;‘;43
£BLT5~60 wessmmw . 3380 WG, i " -1
€T 0 ey e S WAL o0k Tk 1 . 2
:9 0 Dmsmm wa, SHPL AWPL i y 3
@ o0 wesbBD 85, SLAsLN i 1 a
¢ ) TS mee  SEQLSLDZE b b o
€. b01% BULRD A55Y2¥IL g i -
8 s01% BOARD S5V wnoe Gl i b 2
¢ Die BOARD 25B5Yi wman B4 I " ’%
- % ¥ ] DELOY LIBE cris 4 I g o
& oa® SOBRD B55s 8 wsamn VES y " =
m L W Yl km] l!ﬁ 1 m;{»

% 5% o 3og e ot Nereema 8 : . “
br W weens =s. fg3gy B i i -1
& se e T i 1 =
dl |2 R BB - P ot =3
{ b byz®ma® JF |

{ .71 5% 2 8 Sl B

bowvns—loa wewna bV LHBY AL

CHLLS-00%3 LEBLE 255VsipagIalL &g

# Beei




TM 11-6625-2856-14 Model 8405A
Table 6-2. Replaceable Parts (Cont'd)

Part No. Description # Mfr. Mfr. Part No. TQ
08405-6034 CABLE ASSY:PULSE GENERATOR 28480| 08405-6C34 1
08405-6035 CABLE ASSY:OUTPUT DELAY LINE 28480 08405-6035 |
08405-6036 CABLE ASSY:INPUT DELAY LINE 28480] 08405-6036 1
08405-6037 CABLE ASSY 28480L 08405-6037 [}
08405-6038 CABLE asSsy 28480] 08405-60G38 ]
08405-6039 CABLE ASSY:SHUKRT AMP RANGE 28480| 08405-6039 1
08405-6040 CABLE ASSYSMED AMP RANGE 28480| 08405-6C40 )
08405-6041 CABLE ASSY:LUNG AMP RANGE 28480{ 084C5-6C4l 1
08405-6042 SWITCH ASSY:LHANNEL 28480] 08405-5C62 1
08405-6047 CABLE ASSY:SPECIAL COAX 28480| 08405-0047 2
08405-6048 GROUND CLIP ASSY 28480 08405-6048 3
08405-6051 SRITCh ASSY:AMPLITUDE RANGE 28480 08405-6C51 1
08405-6052 SHITCH ASSY:PHASE METER OFFSET 28480 08405-06(52 3
08405-6053 SWITCH ASSY:FREQ. RANGE 28480 08405-6C53 ]
08405-6054 BGARD ASSY:PKUSE 28480| 08405~6054 ?
08405-6055 HCUSING ASSY:PRUBE 28480 0d405-6055 ?
08405-6057 BOARD ASSY:IF SAMP.:R 28480 08%05-6057 1
08405-6058 BOARD ASSY:PHASE METER 28480| 0B8405-6058 }
08405-8001 TRANSFURMER : BALUN 284R0| 0B4J5-8001 2
08405-8002 TRANSFURMER 2 i ¢ 28480 08435~5002 ?
08405-8003 TRANSISTUK:INPN SILICON SELECTED 2448G] 08405-8003 2
08405-8004 DIODES:SILICUN MATCHED PAIR zaaaoﬁ 034G5~-8Cue 71T
10213-67102 CLIP:GRUUND 28648C, 10233-62102 1)
10718-60001 ISOLATOR 28480 10216-60001 1
11576A DIVIDER 10:1 284580] 11576A 3

ion to % seciion m MM
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Model 84054

02080
0128
00213
o087
§233¢
enres
173
02858

¢
besBl
[ 1H)

The following code numbers are from the Federal Su
(Name to Code) and H4-2 (Code to Name) and their la
supplements used appear at the bottom

CODE LIST OF MANUFACTURERS

TABLE 6-3.

suppliers not appearing in the H4 Handbooks.

Hanulocturer Addmns

U.S.A. Common
BcCoy Electronics
Sage Eiectronics Corp.

Any supptier of U, S,
Houn! Molly Spriegs, Pa.
Rochesler, 8. Y.

Cenmto ing. Danipison, Conn,
biemiteal Coiton, Calat.
Hagaeinon ., #ng. Yalley Streem, §.Y.
Ceioz inc. Cherry Hali, W, )
Aeravox Cop. New Begiorg, Mass.
Amp. Ing. Hasmisburg, Pa,
Aurcazit Rato Conp. Boonten, %, .
Bonthern Emg B Laboral . Int.
Butlnglon, Ws.
Sergamo Electne Co., Putkens Div.
Puckens, $.C.
Cor Eagimeening Lo Cnty of ingustry, CTal.

Cenl £. moimes Corp. 103 Rageies, Calal.
Ricreizh int. Iavingsion, M. 4.
Gereigl giezine Co., Capars. . - i

+ »-500 Falis, . ¥,

Migen Protpris Co. Baprkion, Mess.
Alien @rapiey Co. Motwgukee, ¥
Luton intystnes, inr. Bevwily Matls, Tali.

Lamntzie, Talif

Tramsisiv Postivcts Do Dalias, Tenas
Tihe Alilagnze @ig. Co. Aillance, Diig
Parsthir Relsys, inc. Wan Nuys, Taidd
Gutediod Bros. Sitk Cn. New Yook, W ¥,
Ameaore Comp. Rockipry, 1.
Puise Enpmpening Co. Sants Cisre, Conit.
Femorcube Cotp, of Amencs Seugeriws, M.V,

Whegipok Saprats, ing, Lot Busach, W, 5.
Colle Rudiber and Plashas ine.  Sunngwdie, Calil.
Rwyinerol- Boig Eieconics Corp,  Brostwies, 1),
B Conp. of Bmerica, Semonduitr
ant WatenEts D, $omervilie, ¥

Varslime Co. o Amencs, ing,

O Sexbrosk, Conn,
Hapkins Engmeering Lo, Son Fernandy, Telnt
Wuttson Top) § D To Hework B
& & Semoonfurtor Prot Dept  Syecuse MW

Rypze Wachine 3 Tov! Co Dayion, Dhao
Eibems Cow Tompiton, Tail!
Pathe: S Co Loz Sngeles, Tain
Trpegitson Erecta Qo Yakelwil, Yass

Pyavitiim Resomier To it Coban Knghls, & 5
Smpe To | Dwstd) Doy

Finbeme Pian Sumeriie, W
Ravpw,, Wipe) anY wegemen Eiect O,
Hattiom), Conn
Tovus Cotp Lomberivilie, ¥, 3,
Bugo Erethone g et Mok, WY
WP Dwis o of Bpuns #yolis Besrh, $.0
Pewosan Pape: Tebe Co. L
Dymer Drvsion o Mesien Pockend Do
Pailp Mo, Lt
Sattvanie st Pastincts, Wistowave
Bowwe Dy Boriem Wiew, L
Bk Sy, Hng. Tastwe Ty, Leni,
Wiginw o e, Sem sonfluster Pl D
Phpenia, Hrizond
Fetspaan €., inz, Ww.pim D,
Tt Ty, Talilt,
gl ., wewe Co. githighe, i
Swion B1 Ty Hwpwogd Doy Tevnt
Pasom e Dos Spsmg To & Mote, Tt
P8 by Compamy Begtoiesies 1)
Covgronsn) Wip, Yo Lo
#. Didgosate), Muns.

Towriteth oty Pradlics, tny
Los Hingdies, Taril

s Wi, 1909

Codo
Mo,

05245
gs217

0530
05297

05%7e
05593
05618

05624
gsa2e

93729
05783
05820
D500

05080
2 T3]
06602
0554y

06553

L6863
95731
BeBI2

DESED
07088
97128
iy
o743

7143
#0243
P7g%3
D12y
D12%3

B7322
07387
07397

27790
07829
L7830
27933

L7980

Do
Doy
VBB

fit b ]
By
[UEE )

ng727
wp792
Tat
g

it
LR EY]

Henubacturer Addross

Componeats Corp

Westiaghouse £ lectic Corp.
Sema-Conductor Dept

UYltronea, o

Unign Cardide Corp. | Erect, Duv,
New York, N,

Canoga Park, Calit,
Sunnyvaie, Tanf,

Chucago, 111,

Y yngewoed, Pa.
San Mateo, Cant

Vikeng ingd. fag
icore Etectio-Plastics fng,
Cosno Piastec
tc/p Electncal Spec. Co )
Babes Colman Co.
Titten Optacal Co
Rosiyn Heighls, Long Istend, &Y.
Helro-Tel Conp. Westbyry, W ¥
Stewart Engineenng Co Sents Cruz, Cam,
1 Emg g ing Vakeliels, Mass
. Dow. of Stemart Sarre: Corp
Baidgepsti, Conn
Retwoos City, CTaiil,
Rochester, M ¥
Chicago, 911

Cieveland, Oheo
Rocktn,d, il

Bossick Co

Reyrhem Corp
Bsusch #n8 Lomd Optaca Co
£.7 8. Progucts Co. of Amence
Amatom Eiectiomc Margware Co | ing

Wew Rochelle, N ¥

Beete flectucal instiwment Ts  ing

Penaonk. N %
General Devices Co. . ing ingranapoiis, ing
Components inc., Az, Daw. Phpenie, Mnig.

Tominglon ttg. Co . West D
Wan Nuys, Teid

¥arian Assor. Comer Daw. San Cerios, Calal.
Welwin Electae Co Wen Buys, Cali
Dagatian o Pasatena, Tal,
Tiamsisiton Electionics Corp nneapohis  Winn.
Westinghouse Eivcting Conp

Elecironss Tube Biw, Eimug, Ny
Fulmghm Conp Wew Yok, % ¥

Cangh-Graphih Co
Pitsrpn Tapnsision Cor
Ryng! Torp
Famphilg Camere § inst o
Semigonturion Pry Woytigm Yoewm  Toldl
dwannesyts Rubbe: To Manneapobs, Monn
Banwher Corp | The Womierey Path, Tanl
Sylvania Erieet Prod nr ML View Dpeations
Woynlam Yeew  Toid
Casiiong Ny
Chacage
Mawthome  Tall

oty o dndwgity, ot
Lorie Plaze, W ¥
Lapwer Coty . Tatit

Teuthnaz! Ware Protivrts 4ne
Botme £iget To
Lonlinentsi Devsce Lon

Raytheon Wig To
Semacontyito! Doy Woutisn Ve Tglil
Hewigtt-Packaty To  Bopnilon Rabo Dy
Rovkaway, H
Y5 Engireenng To Loy Bngeves Lol
Buon, Detber To Pompnn  Tale

Buipess Bovey Oy
Wasgaw Falls Onitane L

Destsch ¥ aziene Tow L Bngeies Caid
Bzt To. . Tihe Wlethuny . Tomn
Biown Company Sun Wiy Taet
AT Tannon Dieing tnr  Phosne Doy

Phgens, Brizons
Siahons) Rapw Lab ng Pavamus W9

T5 Blectiomes Semisontiocior
Dywigions, Dw et B %5
Liowyt Mpss
1
Llevelang), Dhio
il tvapohs |
Loste Wiess Lol
Movston Tes

Lmneg $ecte Ty Maa! Loy

LR
Barboos ipys D
7. s Capsstler Go

TM 11-6625-2856-14

pply Code for Manufacturers Cataloging Handbooks Hé- 1
tost supplements. The date of revision and the date of the
of eacli page. Alphabetical codes have been arbitrarily assigned to

Codo
Ho.  #homviocthurer Addoss
09143 Tech Ing g Alshm Diegt Butbank, Caiil
03250 Erectn Assemblies. dag Chicago, 113
09353 C 8 % Componess ang Newlon, Wass.
09569 Wallory Battery Co o
Canata. L1 Touonto, Dstano, Cansta
08822 Buimgy Cop Wormaih, Conn.
10218 Genera! Transistor Westesn Corp
Los Sageiny, Cal?
10803 To-Ta). wmg Beikeiry, Call
108%% Cordorungum Co Yipgara Falls, 8%
19236 CT5 of Bewne, tnc Besne, 0
14287 Chigago Telephone of Califorma, ing
$o. Pasetens, Celit,
11262 Bay Stete fiectonics Comp Yaithen, Wess
14312 Teietyrne inc . Macrowave Div  Paig Bite. Cairt
11318 Metonai Tea: Downey  Teilf.
13453 Precisuon Comnector Corp Jemaice, .Y,
11538 Duncen Erectionics ing 40510 Wese, Canf
10713 Generad ent Corp. . Semmgontug
Do, Progucts Gronp Nowath, M j
13707 smpenial Eiechiomy ing Buena Pan, Danid
1879 weiabs, dng Paio Bito, Lol
12040 Mawonal Semacontuctor Danbury, Conn
12136 Prilageiphie Hentie To Camben, & 5
12851 Grove @ig. To. . ing Thety Grove, Pp.
12578 Gution 30 dox. Dale System Duy
Ribugpergoe. N W,
12697 Clatostal Mig To Doves, & ¥
12728 Eimer Faller T . Haven, Conn
128%9  Muppon £ c Bo . A Tiokyn, sapan
12881 Weten Fiecbionics Cotp Tk, By
12830 Deits Semspontuator g Newpon Beach, Tolit
12954 Davkson Laeciromcs Cotp Sicoitis €, 3
15108 Thermoiioy 5, Teams
18396 Tetetyiien (G Hanove:, Geimany
UBBID Wathong Maght Div o1 Pacilic IBusiues dng
Mansws Ty, Wanyzs
a8pey Sen Tk Newlbury Poth, Lo
ST ot Resaiv Cow Vonle Monics gl
147288 Ameugan G S ny e en P
BT TN Senaconbuctor B Dy o7 bl Teiephons
g Bes! Palr Beach. Fie
FLEE ompBny wovelant  Colo
1985 s ectog Cow Hewark Y 4
4578 Comng Giass Motk LCotnamg. @ ¥
BA757 Aot Cade g Sav Labue!  Cauil
AUDE0 Matlans Mg Co Sen pose Caw
57 #abyter Lierhonics Ly Wow Yotk N ¥
Hotthutigs .

W Hotlywoot

Gatten Ty Long Askant N W
Lyithrogh, W Y
o Wpaa Datd

itn Uimnm, Lot
RE L Y
£ .

D Brovkiys W v
Btao Rar

d 1 W Dok ko g
Fegwtmanel o ing Lamogs Pank | Tati
Taanss Lonpany Mo Ve Ol

Didtotoed e
Wt Wi

Lottty
Hatrten Bietal Peatucte G

Bngsvighe Paer b e O yanE SO
iE ATSh Sl Vi
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CODE LIST OF MANUFACTURERS (Continued)

Code
Mo.  Manufocturer Addross
17870 McGraw-Edison Co. Manchesles, N. K.
18042 Powes Design Pacific Inc. Palo Alto, Calit.
18083 Clevite Corp., Semiconductor Div.
Palo Alte, Cald.
18324 Signetics Carp. Sunnyvale, Call.
18476 Ty-Car Mfg. Co., inc. Holhiston, Mass.
18486 TRW Elect. Comp. Div. Des Piasnes, 111
18583 Custis instrument, Inc. ML Kisco, M.Y.
18612 Vishay instruments Inc. Malvem, Pa.
18873 €. DuPonl and Co., Iac Wilmenglon, Del.
18911 Durant Mig. Co. Milwayhee, Wis.
19315 The Bendiz Cotp., Navigation & Contral Div.
Tetesboro, N.J.
13500 Thomas A. Edison Industries, Div. of
McGraw-Edison Co. West Orange, N. ).
19589 Concoa Batdmin Patk, Cahl.
19648 LRC Eleclionics Horseheads, B.Y,
19701 Eilectra Mfg. Co Independence, Kansas
20183 General Atigmics Corp. Pmiadelphia, Pa.
21226 Eaecutone, loc. Long Island City, M.V,
21335 Fafmur Beanag Co., The Hew Bntan, Conn.
21520 Fansteel Metallusgica: Corp. N. Chicage, I,
23042 Teascan Corp. Indianapoles, Ind.
23783 Bniish Radio Ei i1ts Lld.  Washnglon, O.C.
20455 G.E. Lamp Division
Nela Park, Cleveland, Ohio
24855 Genesal Radio Co. West Concord, Mass.
24381 WMeaco: Inc., Comp. Div. Huntingtos, Ird.
24735 Paselco inc. San juan Capestiane, Caht.
26385 Cr:es Reproducer Cosp. New Rochelie, B Y.
26462 Grodet File Co. of Amenca, inc.
Canstadt, M. ).
25851 Compac Helhster Co. Hollistes, Cabst,
28932 wamiitor Watsd Co. Lancaster, Pa.
21251 Specianshies Mg, Ca. . tac Strattard. Conn.
240 nenlel Pacaard Co. Paio Aito, Catif.
18520 MHeyman mig. Co. Kemlwocth, B §.
36857 teshament Sgeciatties Co . fnc.
Lithe Fatls, B, J.
33)/3 G €. Receiving Tude Dest. Jweasboso, Ky.
35438 Lectiadnm fac. Chgcage, e
38195 Stanwpca Cont Praducis Lid
Hawsesbury, Ontano, Casada
5287 Cunmnglam, 9. M. 8§ Wil Lt
Tarcatle @ntanc, Canada
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SECTION VII
SCHEMATIC DIAGRAMS

7-1. INTRODUCTION

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

a. Schematics inthis manual show electrical circuit
operation and are not intended as wiring diagrams.
Switch and circuit board assemblies often appear in
part onseveral 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 all 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 assemblies are abbreviated. Full
component designation includes assembly number
(see Schematic Information illustration shown below).

7-3. REPLACEMENT INFORMATION

7-4. For repair and replacement information, refer
‘othe REPAIR AND REPLACEMENT information which
is included in Section V. For specific component
lescriptions and/or ordering information refer to

)age 6-1.

NOTE

See inside rear cover
for overall schematic.

REFEFENCE DEITWE TCTRG
EF an-azsw
R a -

Assenbly Assembly Assemhiy n
D'fﬁ“' Hi-r Paes ¥a.
A2 DC REGULATOR ASSY (08708-5007) i lrswer  Edmme

naz Walite satimctad Plisg-sin Riumdion wniicets
for besy Guerstiom Slbey Puraf Ssclior (R4S
Wize Calor. ColurCods same s Besisne Code: ealise st s Ciemmueetir
2 pumler cdimeilien . Szl ot it wtn
Bambier ntifiien Vider S, Dliind Wumiar Beesage
At fine Bapomer Sive B4, U din vl

Bhtce, Paslinw, Vistar wive (HEL- 350680,

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

%* asterisk denotes a factory selected
part.
2. * screwdriver adjustment
O panel control
3.3 encloses front panel designation

-

encloses rear panel designation

M 0
- > b

4. - - circuit assembly borderline

= — — Other assembly borderline

5. O

encloses wire color code. Wire
color code (MIL-STD-681) same as
resistor color cede. First number
identifies ground color, second number identi-
fies wide stripe, third number identifies nar-
row stripe. E.g., denotes white ground,
yellow wide siripe, violet narrow stripe.

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

®
es—ammen heavy dashed line with arrows indi-
cates path and direction of main
feedback,

beavy dotted line indicates path and

soeo> irection of sampling puise.

wiper moves toward CW with clock-
wise rotztion of comliral as viewed
from shaft or knob.

A mﬂ tﬂ"wﬁ ingical
sa of diodes.

voltage regulator (breakdown)
diode
@ step recovery diode

8. CONDITIONS FOR MEASURLMENTS

field effect transistor wi.a P-
material basz

a. Power Supply Currents

(1) For +20V supplies;

FREQ RANGE-MHz . ... . 1-4MHz range
PHASE METER OFFSET.... ..... -80
Other control settings optioual

(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 Voitages in Equalizer and VTO

(1) FREQ RANGE MHz . . ... 1-4MHz range
probe A input . . . IMHz (2MBe for volt- g
ages in parventhesis) and (2MHz) at level |

that extinguishes APC UNLOCKED

12) Voltages taken with HP 4144 DC Voltmeter |

c. Al Gther DC Voltages

(1) No RF signsl applied to inpul probes, probes
unterminated.

(2) Control pettings optional.

{3) Lime vollage: 115,

{4) Voliages taken with HI® 4148 DT Ve

Figure 7-2. Schematic Diagram Notes
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1 =20V | +20V A6 A7 | A6Li 8 ' AC FEEDBAC
ADJ 1, ADJyC2 ASSY ASSY T (IFADY; G | AS | BASE n et il '
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WOY_ { DIODE ' , L t CENERATOR
i L__ADy ! AZ0CR) N MR- ad ||
tA4aRS
(GAIN ADJ| Al2 ASSY
faaR20 1~ —_— -
[BiAS a5y, i - .
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{GAIN ADJ; A9 ASSY | 1
_____ i | e ston
1 A3RIS5 | FOLLOWE WDEMTAER |
| SYMMETRY] {1 [Fstano naw ik oo
A0y CHANNEL B_RF-TO-IF CONVERTER 1 | eteraaton Ay
o0 __ : SEARCH
(1] Lvear- sreeo © [ o vowal|
| CONVERTER
Ta3R20 ] We — ' HE—
L BIAS ADY ) OC FEEDBACK b - -
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-l 2 LA £ 1 S $i o
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Figure 7-3. Component ldentification, Top View
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Jl /1
X 1IF ouTPUT !
— —— —_—— b= = -
- can PHASE METER . L A}
Bk T T WPLIAER omsnrren |, A A2
=] (KA BAKDRIOTH =p{ ‘TR L gl w0 womass [ [PHASE ZERO
ASQ1-3 AS4-6ATQt [ ] RILTER
. \ SL_Me2-4
' /
I
| ADJ
I
- - - - A 4 |
LIMITER |
- - - - AT05-6
LIMITING
-- - AMPLIFIER
AND LOW PASS -METER
FILTER ,,0 CAL. ADJ.
AlQ
AN ! 4 <
- PULSE | CONSTANY
ity GENERAIR fo— SYMMETRY AN cangeEr CURRERT
iitRi§-22 ALQG ADJ ABQI3. ABQT SOURCE
T [ . } ABOI3- 15
4 |
ow—— ! 0N PHASE FILTER AND
FQUALIZER REF 0SC INVERTER  fomm)  90° BHASE ~VOLTAGE X
. . AIQ4-5 MIQ2 SHIFTER LIMIT ADJ |
| Il /
} ! v L Ml
? ‘ . ' PHASE ' CURRENT T ‘
£ SANPLER PULSE DETECTOR b SHITCH J,/\ 43¢ | RECORDER !
WECRI~4 CENERATOR  Jo—f A809-10 ABQI =12 /] | Mo i
LLH] | 7'y | PHASE
: AGR3T
' HETER 3050
! SHUNTS 1
— — — — ’ 4
ERoomoews] | A
[APC UNLOCKED |
- TRIGGER Azssi
LAMP  ORIVER : GEMERATOR
N2Q§ A804-6, A8QB
1 3 PHASE METER
M - QFFSET
EMITTER SIDEBAKD
FOLLOWER 1DENTIFIER ! a2isi p :
A0S ] At2CR2 | : 7 B+ ug:gn CAL N
y £ — —] ConTROLLED | .~ 4
SEARCH | L~
speeo ® [Frrg T vouner PRASE l::;;‘: )/ Cumsent
CONVERTER INVERTER A - <
A0t 4 ABQIG - 19 ~
A1203 r Y / s @ * VOLTAGE
; 7/ LIMIT ADY
Ve
- - /
- _— | /' A~Oss
A0u @ P
-~ -- _— e
\ IR N
> 20KHZ AMPLIFIER . PHASE SHIFTER
YAHz BARDRIDIN : ARD BAROMSS
E e AI8GI-3 LU FILTER
s @ 7 ‘ MA2-1 __
GAIN - -
ADJ VOLTMETER — il
-- - [rrrone sawe] sz
2]Q ofe] e —————————— 7 } ng@o%gtn .
‘ azsst (- aI anenaator | I aweunie ATENGRISR AILEIER R TuRE |
1 | AMPLITUDE Q-100g 0y A3gt-3 0.-19 el 44ee-8 LTI 4
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s 20ukg
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Figure 7-4. Functional Block Diagram
7 -3
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PROBE BARREL

PROBE INSULATOR HOUSING BOOT

\ REMOVABLE TIP | PROBE CIRCUIT BOARD
Ul =B —

= 3
LOOSE TIGHTEN PSET SCREW
(a.) Probe Housing Assy
Ci CRI CR2 C2A C3
(b.) Probe Board Assy
Figure 7-5. Probe Assembly; (a) Probe Housing Assy, (b.) Probe Board Assy
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‘‘‘‘‘‘ CER I S T T > _ _ _ R O e 8 200
!— <28 R : A3 20y, SAMPLER BIAS SUPPLT - _ﬁ: l' ? Gﬂ:vm o
¥ = 85F 100 . | H =
SAMPLING GATE o | ol o o l !
CR1-CR4 con oo ) cang, 403 O ) 2 3 6x o e -
) . Sampling Gate A1A1CR1-4 is ncrmally reverse-baised by DC and feed- ~ el e * P
‘wewu” |back voltages across A3R19-20. A negative pulse to A1AICR1-2 junction For all the Sampi:ng Gate diodes to conduct simultaneously,
and a simultaneous positive pulse to A1A1CR3-4 junction let the diodes b the raverse biases on each diode must be equal and the —_—
:conduct briefly (about 300 pico-seconds). A1A1C3 charges toward the wrLrers] \Bating pulses must be of the same amplitude but of opposite Pu.ses rhou
| instantaneous RF signal voltage at the probe during this time. The pulses  q;.q2 | Polarity (A3T1). Sampler Bias Supply, A3, shifts tie bias E SEction
are soshort that z\lAlCIi can only charge about 15%. Negative feedback  '®¢->°n | voltages ;o that %’Iﬁ ss;npl;r‘lg g:tf out{n:)t vg;tase Aiﬂlsj cg:;;r%d
adjusts the gain (Gain Adj. A3R5) of A1A1Q!1 and A3Q1 so the output of between them. e blas adjust is set by Sym. . i
1A3Q1 is equal to the instantaneous RF signal voltage at the time of fofor proper centering operation. The Bias Adj, A3R20, L
{sampling, .e., overall Sampling Gate and Amplifier gain is unity. The .cs adjusts diode on-time by varying bias level which the AL a0y
D: P g ty B 6
|A1A1C3 charge and A3Ql output voltage are maintained until the next sampling pulses must overcome. + 0%
]
gsample is taken. L e foon - Tj'i'::l
- N s
! AN !
HEWLETT-PACKARD CO (As
R B A e e . xay A SAWPLER assviosose0OD) 0 Mesueesucec®s [ : w“
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came. s | bAcCK voltages across A4R19-20. A negative pulse to A2AICR1-2junction WPLIFIERS=  |iaa W om S O
& 2| and a simultaneous positive pulse to A2A1CR3-4 junction let the diedes .oy 92, B A i 1oy o L osal
conduct briefly (about 300 pico-seconds). A2A1C3 charges toward the e g)‘)r all the S;mpling Gatehdangs to ctn‘;iuct Sia’x““hdmt;“sh"
! instantaneous RF signal voltage at the probe during this time. The pulsesiiip—si3y the reverse biases on each diode must be equal and the
are so short that A2A1C3 can only charge about 15%. Negative feedback gating pulses must be of the same magnitude but of opposite © e
l adjusts the gain (Gain Adj. A4R5) of A2A1Q1 and A4Q! so the output of polarity (A4T1). Sampler Bias Supply, A4, shifts the bias st oo
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sample is taken. ° * adjusts diode on-time by varying level which the sampling
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— L s . P
| Rk
| [}
]

Veors 1

Figure 7-6 (a). RF sampling (Circuit description)
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Figure 7-9. Phase Range Switch Component location

Figure 7-10. Phase Offset Switch Component Location
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Figure 7-18(a). Power Supplies (Circuit Description)
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Figure 7-18(b). Schematic Diagram.
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APPENDIX A

B DA Pam 3104

DA Pam 310-7
B 11-6625-2856-50

T™ 11-6625-2856-24P
TM 38-750

T™ 740-90-1
i TM 750-244-2

Index of Technical Publications: Technical Manuals, Technical Bulletins,
Supply Manuals (Types 7, 8, and 9), Supply Bulletins, and Lubrication
Orders.

Index of Modification Work Orders.

Calibration Procedures for Vector Voltmeter, Hewlett-Packard Model
8405A. (NSN 6625-00-929-1897)

Organizational, Direct Support and General Support Maintenance Repair
Parts and Special Tools List (Including Depot Repair Parts and Special
Tools) for Vector Voltmeter, Hewlett-Packard Model 8205A.

The Army Maintenance Management System (TAMMS).

Administrative Storage of Equipment.

Precedures for Destruction of Electronies Materiel to Prevent Enemy Use
{Electronics Command).
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APPENDIX B
COMPONENTS OF END ITEM LIST

Section |. INTRODUCTION

B-1. Scope

This appendix lists integral components of and
basic issue items for the 8405A to help you in-
ventory items required for safe and efficient op-
gration.

B-2. General

This Components of End Item List is divided
into the following sections:

a. Section I1. Integral Components of the End
Item. These items, when assembled, comprise
the 8405A and must accompany it wheneverit is
transferred or turned in. The illustrations will
help you identify these items.

b. Section I{l. Basic Issue Items. Not appli-
cable.

B-3. Explanation of Columns

a. Hlustration. This column is divided as fol-
lows:

(1) Figure number. Indicates the figure
number of the illustration on which the item is
shown.

(2) Item number. The number used to iden-
tify item called out in the illustration.

b. National Stock Number. indicates the Na-

tional stock number assigned to the item and
which will be used for requisitioning.

¢. Deseription. Indicates the Federal item
name and, if required, a minimum description te
identify the item. The part numberindicates the
primary number used by the manufacturer,
which controls the design and charaeteristics of
the item by means of its engineering drawings,
specifications, standards, and inspection re-
quirements to identify an item or range of items.
Following the part number, the Federal Supply
Code for Manufacturers (FSCM) is shown in
parentheses.

d. Location. The physical location of each
item listed is given in this column. The lists are
designed to inventory all items in one area of
the major item before moving on to an adjacent
area.

e. Usable on Code. Not applicable.

f. Quantity Requirred (Qty Reqd). This column
lists the quantity of each item required for a
complete major item.

g. Quantity. This column is left blank for use
during an inventory. Under the Rcvd column,
list the quantity you actually receive on your
major item. The Date columns are for your use
when you inventory the major item.
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SECTION 11 miveamar composewrs of & mew

@ @ ) @) ] ) o)
HLUSTRATION PATUONAL CESCRIPTION LOCATION oTY | GusMNTITY
7.0 @ ,s“w On | RERD
ne EEM PAGBER COBE BCVD | GATE
No. | N0 PART WMUMBER FBe0
383 523-0l-329-2897 || TRLDHFTER, VECTOR 1
P BLD3a {28u8p)
AOCESIORY KT 3
P 115702 {28480)
¢l
TSF, TIPE 8 TD FROEE, SO-0FM. ACCESSORY KIT 2
P 115%a {28%80)
RIVER SPLITTER, TYFE N ACCESSORY KIT 1
P 1545 {28%80)
TERMIBATION, TYPE 8, 50-0HM. ACCESSORY KIT 2
=P 3082 {28480}
SEDRTING FLUG, TYPE ¥ ACCESSCRY KIT 1
P 113128 {28480)
ACCESSORY CASE ACCESSORY KIT 1
= 11570-60001 {28180)
1-1 1 6150-00-351-3405 | CASLE ASSTMBLY, POWER CORD 1
#F B120~-1348 {28480)
-1 2 CAELE ASSEMBLY, SPECIAL COAXTAL 2
=P (BL05-6047 (28480)
-1 3 ISOLATOR 2
HP 102163 (28480)
-1 4 DIVIDER 10:1 ) 2
HP 115764 (28480)
-1 5 GROUNDING CLIP 6
HP 10213 (28480)
1-1 6 PROBE TIP 6
HP 5020-0457 (28480)
1-1 7 PROBE TO BNC ADAPTER 2
HP 102184 (28480)
FUSE, 14, 250 V 1
31200.1 (75915)
FUSE .50A, 250 V 1
BP 2110-0202 (28480}
DRSEL-MA Porm 6010, (1 Kar 77) (Edition of 1 Jun 76 is obsolete) HISA-FH 5LS-77

B -2
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APPENDIX D
MAINTENANCE ALLOCATION

Section 1I.

D-1. General.

provides & summary of the
¢e operations for the 8405A. It au-
% categories of maintenance for specific
maintenance functions on repairable items and
onents and the tools and egquipment re-
guired to perform each function. This appendix
may be used as an aid in planning maintenance
operations.

D-2 - l\{l‘_ain‘t;e*rj_a_r]g:_e_ Egngt ivon.

Maintenance functions will be limited to and
defined as follows:

a. Ingpeet. To determine the serviceability of
an item by comparing its physical, mechanical,
andfor electrical characteristics with estab-
lished standards through examination.

b. Test. To verifly serviceability and to detect
‘incipient failure by measuring the mechanical
‘or electrical characteristics of an item and com-
paring those characteristics with prescribed
standards.

¢. Service. Operations required periodically to
keep an item in proper operating condition, i.e.,
to clean (decontaminate), to preserve, to drain,
to paint, or to replenish fuel, iubricants, hydrau-
lic fluids, or compressed air supplies.

d. Adjust. To maintain, within prescribed
limits, by bringing into proper or exact position,
or by setting the operating characteristics to
the specified parameters.

e. Align. To adjust specified variable elements
of an item to bring about optimum or desired
[ performance.

f. Calibrate. To determine and cause correc-
tions to be made or to be adjusted on instru-
ments or test measuring and diagnostic
@Quipments used in precision measurement.
Consists of comparisons of two instruments, one
of which is a certified standard of known accu-
Pr&cy, to detect and adjust any discrepancy in the
l&Ccuracy of the instrument being compared.

g. Install. The act of emplacing, seating, or
fixing into position an item, part, module (com-
fponent or assembly) in a manner to allow the
proper functioning of the equipment or system.

INTRODUCTION

k. Replace. The act of substituting a service-
able like type part, subassembly, or module
{(component or assembly) for an unserviceable
counterpart.

i. Repair. The application of maintenance
services (inspect, test, service, adjust, align,
calibrate, replace) or other maintenance actions
(welding, grinding, riveting, straightening, fac-
ing, remachining, or resurfacing) te restore
serviceability to an item by correcting specific
damage, fault, malfunction, or failure in a part,
subassembly, module (component or assembly),
end item, or system.

3. Overhaul. That maintenance effort (serv-
ice/action) necessary to restore an item to a
completely serviceable/operati onal condition as
prescribed by maintenance standards (i.e.,
DMWR) in appropriate technical publications.
Overhaul is normally the highest degree of
maintenance performed by the Army. Overhaul
does not normally return an item to like new
condition.

k. Rebuild. Consists of those services/actions
necessary for the restoration of unserviceable
equipment to a like new condition in accordance
with original manufacturing standards. Rebuild
is the highest degree of materiel maintenance
applied to Army equipment. The rebuild opera-
tion includes the act of returning to zero those
age measurements (hours, miles, etc.) con-
sidered in classifying Army equipments/
components.

Dr-3.VCOIumn Entries.

a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to iden-
tify components, assemblies, subassemblies, and
modules with the next higher assembly.

b. Column 2, Component/Assemably. Column 2
contains the noun names of components, as-
semblies, subassemblies, and modules for which
maintenance is authorized.

c. Column 3, Maintenance Functions. Column
3 lists the functions to be performed on the item
listed in column 2. When items are listed with-
out maintenance functions, it is solely for pur-

D-1
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pose of having the group numbers in the MAC
and RPSTL coincide.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a “worktime” figure in
the appropriate subcolumn(s), the lowest level of
maintenance authorized to perform the fune-
tion listed in column 3. This figure represents
the active time required to perform that
maintenance function at the indicated category
of maintenance. If the number or complexity of
the tasks within the listed maintenance func-
tion vary at different maintenance categories,
appropriate “worktime” figures will be shown
for each category. The number of task-hours
specified by the “worktime” figure represents
the average time required to restore an item
(assembly, subassembly, component, module,
end item or system) to a serviceable condition
under typical field operating conditions. This
time includes preparation time, troubleshooting
time, and quality assurancefguality control’ time
in addition to the time required to perform the
specific tasks identified for the maintenance
functions authorized in the maintenance alloca-
tion chart. Subcolumns of column 4 are as fol-
lows:

C-Operator/Crew
O-Organizational
F-Direct Support
H-General Support
D-Depot

e. Column 5, Tools and Equipment. Column 5
specifies by code, those common tool sets (not
individual tools) and special tools, test, and sup-
port equipment required to perform the desig-
nated function.

(Next printed page is D-3)

¥ Column 6, Remarks. Column 6 containg an
alphabetic code which leads to the remark in
section IV, Remarks, which is pertinent to the
item opposite the particular code.

D-4. Tool and Test Equipment Requirements
(Sect. I11).

a. Tool or Test Equipment Reference Code.
The numbers in this column coincide with the
numbers used in the tools and equipment col-
umn of the MAC. The numbers indicate the
applicable tool or test equipment for the main-
tenance functions.

b. Maintenance Category. The codes in this
column indicate the maintenance category allo-
cated thetool or test equipment.

c. Nomenclature. This column lists the nounf
name and nomenclature of the tools and test
equipment required to perform the mainte-
nance functions.

d. National/NATO Stock Number. This col-=
umn lists the National/NATO stock number of
the specific tool or test equipment.

e. Tool Number. This column lists the man-
ufacturer’s part number of the tool followed byy
the Federal Supply Code for manufacturers (5-=
digit) in parentheses.

D-5. Remarks (Sect.lV). |

a. Reference Code. This code refers to the ap-
propriate item in section Il, column 6.

b. Remarks. This column provides the re-
quired explanatory information necessary tod
clarify items appearing in section II.




SECTION |l maemTEsancE AL OCATION CHART

FO®

VECTNR WCTMBIEE, REWEATT PRJMARD MOOBL AKa53

T™ 11-6625-2856-14

(4) .
. P (3 . (3 (&)
® @ 3 MAINTENANCE CATEGORY Toous S
ROy COMPONENT &SEEWSL. ¥ MAIMTENANCE
- NUNMBER FUNCTIORN ) F o EWM

g VECTOR VOLTMETER, WEMLETY PACKARD WOODEL BLISAR Inapect Q.2

Test % 3

Jervice a5

Align 1.5

Calibrate 1.5

Instell A £

Replace J. 3 } s

Repalr .6 torhey %

Repair el &
023 PROBE ASCEMBLY. AL Inspect 3.1 T

Feplace G.1 L
o3 PROBE ASSEMBLY, A2 Ingpect a.t ¢

Replace g.2 t
a3 CIRCULT CARD ASSEMBLY, SANPLER, 3. Ab Inspect 9.3

Replace G 1

Repair 1.9 L othras 9
' CIRCUIT CARD ASSEMBLY, ISOLATIOR AMPLIFIER, AS, ALS| Inspect Q.3

Replace (E i

Repair .o Lthr 9
o3 CIRCUIT CARD ASSEMBLY, 180 DEGREE SWITCH, &6 Inspect 2.3

Replace [P i

Repalr 1.2 1 thruy @
a6 CIICIT™ CAXD ASSTRLY, PHASE SWIPIER, AT Inapect 0.3

Replace N.h 1

Repalr 1.0 1 thru 9
o7 CIRCULT CART ASSEMBLY, PHASE METER, A8 Inspect 0.3

Replace O.h 13

Repair 1.0 1 thru 9
o8 CIRCUIT CARD ASSEMBLY, VOLTMETER, AD Inspect 0.3

Repiace Db i

Repair 1.0 ! thru 9
24 CIRCUIT CARD ASSEMBLY, APC AMPLIFIER, AlD Inspect 2.3

Replace 0.4 1

Repair 1.0 1 thru 9
10 CIRCUIT CARD ASSEMBLY, IF SAMPLER, All Inspect 0.3

Replace 0.4 h

Repair 1.0 L thru 9
11 CIRCUIT CARD ASSEMBLY, SEARCH, Al2 Inspect 0.3

Heplace 0.4 1

Repair 1.0 1 thru 9
12 CIRCUIT CARD ASSEMBLY, EQUALIZER, Al3 Tnspect 0.3

Replace 0.4 1

Repair 1.0 1 thru 9
13 CIRCUIT CARD ASSEMBLY, VIO, Alk Inspect 0.3

Replace 0.4 1

Repair 1.0 1 thru 9
) CIRCUIT CARD ASSEMBLY, PULSE GENERATOR, AlS Inspect 0.3

Replace 0.h 1

Repair 1.0 1 thru 9
15 PCWER SUPPLY ASSEMBLY, Al6 Inspect 0.3 .

Adjust 0.4 1

Replace 0.4 1

Repair 1.5 1 thru 9
16 DELAY LINE ASSEMBLY, Al7 Inspect 0.4

Replace 0.5 1 thru 9
17 SWITCH ASSEMBLY, PHASE METER OFFSET, A21 Inspect 0.3

Replace 1.0 1

Repair 1.0 1 thru 9

D-3
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SECTION I

FOR
TEOTOR YOLTHETER, HEWLETT PACKARD MDIEL 840%a

MAINTENANCE ALLOCATION CHART -- CONTINUED

@) \
i @ ® MAINTENANCE CATEGCRY {5 (6)
GROUP COMPONENT. ASSEMBLY MAINTENANCE TOOLS | REWMARKS
NUMBER FUNCTION o H AND
EQPT.
8 TWITTH ASSIMELY , AFLITUDE RARGE, A0D Inspect 0.3
Replsce 1.0 1
Repair 1.0 1 thru 9
P SWITTH ASTEMBLY, CHANNEL, A23 Inspect 0.3
Replace 1.0 1
Repair 1.0 1thru 9
ol SWITTH XSSEMBLY, FREQUENCY HANGE, AZY Inspect 0.3
Replace 1.0 1
Repeir 1.0 1 thru 9
21 CEITCH ASSEMBLY, FHASE RARGE, ACS Insgpect 0.3
Replace 1.0 1
Repair *.Q 1 thru 9
e ACCENSORY KIT, HEWLETT-PACKARD MODEL 1157CA Inspect 0.3
Replace 0.3




SECTION IV rogw, s TEST SQUIPMENT REGUIREMENTS
FOR

™ 11-6625-2856-14

NOMENCLATURE oK Noveen | TOOL MuMBER
.80 TOOL EIT, FLECTROWIC EQUIPMENT TE.-105/G 5160-00-610-81FT
z eF,0 R, AR/USN-22IR 6625-00-399-T465
3 @ B.D GECTLIOSCOPE AR/USM~28LEC 6625+00-L06-ThST|
[ Ol DUAL CHANWEL PLUC-TE TERTRONIK MODEL 74188 €625-00-253~5003
5 BB SICHAL CENERATOR, REWLETTWPACEARD 86164 6625-00-254-66TL
& T Bl SIGEAL CENPRATOR, HEWLETP-PACKARD S66QC 6625-00-003-Th 14
7 B0 DIGITAL WULTIMETER ME~iG6/U 6625~00-010-5G90
& 0F,B PREQUENCY COUNTER TD-1235(Vi1/U (HPSIOA) 6625-00-6958-8956
] 09,0 DIGITAL VOLTMETER AN/GEM-64B 6625-00-022-7594

ORSEL A F
toar ™ 6013

(Edition of | Oct 74 may be used until exhausted)

HISA-Fia 2132-17

D-5
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SECTION IV. REMARKS
REFERENCE
CODE REMARKS
A Hepair By Heplacement of Panel Lamps and Fuses,
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APPENDIX F
BACKDAT ING

MANUAL CHANGES

MODEL 8405A
VECTOR VOLTMETER

Manual Serial Prefixed: 946-
HP Part No. 08405-50022

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

Information for adapting this mamal to instruments wit h Serial Numbers not listed in the table below may be
included in 2 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 Hewlett-Packard office.

. Instrument Serial Prefix | Make Manual Changes Slgﬁit;lul‘;:'ee%x Make Manual Changes
946-03210 thru 946-02911 1 805- 1,2,3,4,5,6,7,8,9, 10, 11
942-02910 thru 942-02861 | 1, 2 7427-52741-, 1,2,3,4,5,6,7,8,9, 10, 11, 12
942-02860 thru 942-02811 1, 2,3 725-.724- | 1, 2,3, 4,5,6,7,8,9, 10, 11, 12, 13
942-02810 thru 942-02780 123 4 17-
838-02779 thru 838-02711 > T T 645- 1,2,3,4,5,6,1,8,9, 10, 11, 12, 13, 14
838-02710 thru 838-02211 1,2,3,4,5 631- 1,2,3,4,5.6,1,8,9, 10, 11, 12, 13, 14
838-02210 thru 838-02161 1,2,3,4,5,6 15

838-02160 thru 838-02111 1, 2, 3 4,5 6 7 626- 1,2,3,4,5,6,7,8,9,10,11,12,13,14:
838-UZI10 tNTU 838-UZ0061 T 2, 3, 4, o 0, 7/, 8 15, 16

874~ T.2,3.4, 5,6,7,8,0 611- and |1,2,3,4,5,6,7,8,9,10,11,12,13,14

below 15, 16, 17
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 P1 to Part No. 1251-0148
Change S1 to Part No. 3101-0100
Change S2 to Part No. 3 101-0033

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 S1 pin numbers from 3 to 1, from6to 2, from 1to4, and from 4 to 5.
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CHANGE 3:

CHANGE 4:

CHANGE 5:

CHANGE 6:

CHANGE 7:

CHANGE 8:

Page 6-2
Change A3R5 to HP Part No. 2100-0783, 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/g8W
FACTORY SELECTED PART.

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

Change A4R27 to HP Part No. 0757-0401, R: FXD MET FLM 100 OHM 1% 1/8W,
FACTORY SELECTED PART

Page 6-6:
Delete ABCR4, ABCR5, A8L1, and A8L2.
Page 6-9:

Change Part No. of Heat Dissipator under A8Q14, A8Q15, A8Q18 and A8Q19 to
1205-0041.

Page 6-10:
Delete A8R38.
Page 7-11/7-12:
Delete ABCR4, ABCR5, A8L1, A8L2 and A8R38.

Page 6-3:

Change A3R19 to HP Part No. 0698-3153, R: FXD MET FLM, 3.83K OHM 1% 1/8W.
Change A4819 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 voltmeter above 800 MHz and on the O dB range, it
is recommended that resistors 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 08405-6058.
To eliminate spurious or erratic phase meter indications, it is recommended that induc-
tors A8L1 and A8L2 be removed.

Delete: A8L1, L2 9140-0120 COIL: FMD) 0.10 UH 20%.
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CHANGE 9 A8 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: ASCR4, 6; 1901-0040; DIODE SILICON 30 MA 30 MV
ASCRS, 7T 1902-3106; DIODE BREAKDOWN 5.76 V
ABR28, R35; 0757-0279; R:FXD 3.16K ohm 1% 1/8 W

Chznge: A8 Phase meier assembly part number to 08405-6008.

Change Resistors A8R26, R33,

To: 2100-1657 R:VAR WW 1K OHM 10% 1 W
From: 0757-0405 R:FXD MET FLM 162 OHM 1% 1/8 W

Change Resistors ASR27, 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

+ VOLTAGE
? LIMIT ADY
’
R33¢SW +7.4v [ i
1000¢ %)
Q6

gR34 1853-000!
S 2180
-20vt
e e
L .\
P swi - VOLTAGE
RIS SRI4 TCH LIMIT ADJ SR2?
s22% $422 Qll, Q12 & 32150
1854-0003 QL
-t - Qi Q2 N
' {~5.0v) ; \ -7av N\ 2 R26
n\*'-r oW 000
;. RIS L R20 M
1000 < R
0 v 21000 (-g:%) xae==
v
"7v) J,
Q9 Q10 R23¢ | @
75KS i 3
17,7V
{-16.1V) b ON
Qi3
1854-0003
Y '
me <RI3 // / J -8.5v
fnez $348
Qe [+]L.}
1854- 0005 -
T % 16854-0005 cw Sr2a +

Figure 1. Partial Schematic of A8 Phase Meter Assy (08405-6008)
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CHANGE 9 (Cont.)

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

HP Part Number 0698-3101 change TQ to O.
HP Part Number 0698-0084 change TQ to 17.
HP Part Number 0751-0279 change TQ to 8.
HP Part Number 0757-0405 change TQ to 3.
HP Part Number 1901-0040 change TQ to 36.

Add the following:

HP Part Number 19023106; Diode breakdown 5.76 volts; 28480; ‘1Q 2.
HP Part Number 2100-1657; R:VAR WW 1000 ohm 10% 1 W, 28480; TQ 2.

CHANGE 10: a. ) All Sampler Assy 08405-6011 is different (see Figure 2) than shown in Figure 7-15.

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

Add: A11C9 0150-0050 C:FXD CER 1000 PF 600VDCW
A11C10 0140-0176 C:FKD MICA 100 PF 2%
Al11Ci14 0140-0176 C:FKD MICA 100 PF 2%
A11C15 0150-0050 C:FKD CER 1000 PF 600VDCW
A11C18 0180-0116 FKD ELECT 6.8 UF 10% 35VDCW
A11R14 0757-0346 FKD MET FLM 10 OHM 1% 1/8W
A11R16 0698-3157 FKD MET FLM 19.6K OHM 1% 1/8W
A11R17 0757-0440 FXD MET FLM 7.5K OHM 1% 1/8W
A11R27 0757-0440 MET FLM 7.5K OHM 1% 1/8W
A11R29 0698-3157 FKD MET FLM 19.6K OHM 1% 1/8W
A11R30 0757-0394 FKD MET FLM 51.1 OHM 1% 1/8W
A11R32 0757-0346 :FKD MET FLM 10 OHM 1% 1/8W
A11R33 0698-3440 :FXD MET FLM 196 OHM 1% 1/8W

000IBIOOO
T
x
o

Change:

A11lICR17 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
A11R15 & R28; 0757-0279; R:FXD 3.16K OHM 1% 1/8W

Delete: A11Q7

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

HP Part Number 0140-0176 change TQ to 8
HP Part Number 0150-0050 change TQ to 3
HP Part Number 0180-0116 change TQ to 7
HP Part Number 0698-0084 change TQ to 15
HP Part Number 0698-3157 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 TQ to O
HP Part Number 1853-0010 change TQ to 1
HP Part Number 1854-0039 change TQ to 0O
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
1854-0987; Transistor NPN Silicon 2N3417; TQ1
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 43052 5% 1/2W
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i To inprove |

citors AIICS and ALICH be ¢

From: 0176-006% C:FXD Poly 0. 1 uf 2% 56 VDCW
To: 0140-0168 C.FXD MY 6.1 uf 10% 200 VDCW

circuit performance of the A15 Pulse Generator Assy (08405-60135) it
sch that Resistors AISRI and AISR2 be changed.

From: 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W
To: 0157-0396 R:FXD MET FLM 51.1 OHM 1% 1/8W

b.) To

improve circuit performance of the All Sampler Assy (08405-6011), it is
recorar :

| that Resistors A11R16 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. 1K OHM 1% 1/8W

@A

CHANGE 13: a.) An improved probe Assy 08405-6054 (item "C™” of Figure 3 of this Appendix])
was designed for use with all 8405A Vector Voltmeters, regardless of prefix serial -mmber.

NOTE

Type "A" probes (08405-6001) or type "B" probes (08403-
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 08405-8056 supplies(2) complete type"C" probe assem-
blies and Service Note (P-08405-6058) supplies the nec-
essary replacement and adjustment procedures. Replace-
ment Kits or Service Notes are available through the
nearest HP Office.

b.) If 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 A5R31 and A18R31
be removed and replaced with inductors A5L2 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).

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

From: 0757-0394 R:FXB 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 (08405-6006), it is recommended
that a ferrite bead A6L2 be added in the base lead of A6QA4.

Add: A6L2 9170-0016 Ferrite Bead

CHARGE 17: To improve performance of the Al4 VTO Assy (08405-6014), it is recommended that resistors

A14R23 and R4 be added. R4 is to be inserted between pin 9 of XA14 and wiper A of A24
Frequency Range Switch Assy (see Figures 7-16 and 7-17).
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ﬁw-mﬂ {08405 -6001)
PROBE HOUSING PROBE CIRCUIT BOARD
REPLACEABLE TIP 37“

\
L E = e

LOO%‘I TIGHTEN

"A"™ Type Prove: The Original Probe

Shipment Dates: May 1966 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
1 : =~ }—
\

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 - 6055)

PROBE INSULATOR P CARREL & 6405-6054) BOOT

REMOVABLE TIP PROBE CIRCUIT BOARD

/ N !
LOOSE( TIGHTEN §—SET SCREW

"C" Type Probe: The Final Probe

Shipment Dates: September 1967 to 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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APPENDIX G MANUAL CHANGES
MANUAL IDENTIFICATION
HModel Humber: 84054 ‘!
Date Printead: lday 1971
Past Mumber: 08405-50024
E ]
This suppleme: mmwmmmm ﬁacconedmc manyal errors and for adapting the manual to
To use this supplement:
Make ail ERRATA comrections
Make all appropriate serial number related changes indicated in the tables below.
e S0 Thal Prefie o Nember Make A2 3} CHANRES ey  gume Semial Prefix or Numbes . Make Manual M“-T
1144A038%6 i 1527A05868 thru 1thrud
o 05110 1527A06185
E144A0511! thru 1.2 1527A06186 thru 1thru s
1144405685 1527A prefix
1144A05686 thru 1.2.3
1144A Prefix » 1621A 1 thru 6
B> NEW ITEM
ERRATA

g»Page 1-1. GENERAL INFORMATION:
Add the attached Paragraph 1-A preceding Paragraph 1-1:
Page 5-18. Figure 2D. Adjustment Locations:
“Change callouts ABRY3 to A8R24
Page5 13. Table 5-3. Adjustment Procedure Number 4:

Change step f first two sentences to read as follows:
f. For 8405A Vector Voltmeters having fixed resistors for A8BR26 and A8R33. go to step g.
For instruments having potentiometers for A8R26 and A8R33. perform steps (1). (2) and (3).
Table 6-1:
Change the HP Part Number of the following components to 1901-0040:
Onpage 64 AS5CR1 and 2. on page 66 AG6CR1 and 2. on page 67 A7CR1 and 2.
on page 6-12 A1OCR1thru 6. and on page6-21 A18CR1 and 2.
Page 6-13. Table 6-1.

Change A11CR8 and A11CRC, to HP Part No. 1901-0040. DIODE: SILICON 30 MA 30WV.
Also. add the following note:

NOTE
HP Part No. 1901-0040 is the recommended replacement for
AT1CRE and A11CRY. |f 20 kMHz cscillator drifts, veplace
Page 6-18. Table 6-1; these diodes, also replace A || Q4 and A1105.

& Change A14Q5 and A14Q6 to HP Part N0, 1853-0034 (Recommen ded Replacement) .
Change A14Q7 and A14Q8 to HP Part NO. 1854-000S (Recommen ded Replacement).
Page 6-26. Table 6-1 :
Change ISOLATOR part number from 10216-60001 to 10216A.
Page 6-32. Table 6-2 :
Change quantity of 1901-0040 to 42.

NOTE

Manual change supplements are revised  as often as necessary o keep manuals  as current and  accurate as  possible.
Hewlett-Packard recommends that vou peniodicaliv request the latest edition of this supplement. Free copies are available

from all HP oifices. When requesting copies quote the manual dentification information from vour supplement, or the model
number and print date from the Utle page of the manual.
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ERRATA (cont'd)
Page 6-34, Table 6-2:
Delete (08405-8004:
Page 7-4.
Add Figure 7-5A attached.
Page 7-7:
Add Figure 7-6A attached.
Page 7-9.
Add Figure 7-7A attached-Add Figure 7-7B attached.
Page 7-9, Figure 7-8 éb);
Reverse reference designators tars A6R28 and A6R30.
Page 7-10:
Add Figure 7-10A attached.
Page 7-12:
Add Figure 7-12A Attached.
Page 7-14:
Add Figure 7-14A attached-Add Figure 7-14B attached-Add Figure 7-14C attached.
Page 7-15, Figure 7-15 (b):
Move A12 Test Point 3 to Q9 collector.
Page 7-16:
Add Figure 7-16A attached - Add Figure 7-16B attached - Add Figure 7-16C attached.
Page 7-17, Figure 7-17 (b):
@ Change A14Q5 and A14Q6 to HP Part No. 1853-0034 (Recommended Replacement).
Change A14Q7 and A14Q8 to HP Part No. 1854-005 (Recommended Replacement).
Page 7-19:
Add Figure 7-17A attached.
Page |-3. Paragraph |-7:
Delete all references to Rack Mounting Kit.
Page |-3. Paragraph I-1 3: .
Add: “A Rack Mounting Kit is available to install the instrument in a 19-inch rack. Rack Mounting Kits may be obtained I§
through your nearest Hewlett-Packard Office by ordering HP Part Number 5060-8741" ‘

CHANGE 1

Page 6-27. Table 6-| : .
Add the following note to Reference Designation Index under Cabinet Parts to explain the 8405A color scheme.

NOTE
This change implements a different color scheme for the standard instrument. The color scheme
prior to this changs is now available as an option. Refer to listing below.
8405A STANDARD - Indicates 8405A color scheme beginning with this change. (Includes
MINT GRAY #ront panei and OLIiVE GRAY cabinet).
8405A OPTION A85 - Indicates LIGHT GRAY front panel.
8405A OPTION X95 - Indicates complete 8405A color scheme prior to this change. (includes
LIGHT GRAY front panel and BLUE GRAY cebinet).

Add to Item 2:
08405-00026 Panel. Front: MINT GRAY (STANDARD). 08405-0025 Pandl. Front: LIGHT GRAY (OPTION A85

and X95).

Add to Item 5:
5060-8741 Kit 7H Rack Mount: MINT GRAY (STANDARD). 5060-0776 Kit 7H Rack Mount: LIGHT GRAY

(OPTION A85 and X95).

Add to Item 10: .
5060-8713 Bottom Cover Assy. 16LFM: OLIVE GRAY (STANDARD). 5060-0752 Bottom Cover Assy. 16LFM:

BLUE GRAY (OPTION X95)

Add to Item 12: ‘
5060-8735 Retainer Handle Assy: OLIVE GRAY (STANDARD). 5060-0765 Retainer Handle Assy: BLUE GRAY [

(OPTION X95)

Add to Item 16:
5000-8717 Cover, Side 7X16SM: OLIVE GRAY (STANDARD). 5000-0742 Cover, Side 7X16SM: BLUE GRAY

(OPTION X95)

G-2 HEWL ETTE PACKARD
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CHANGE 2
Page 6-25, Table 6-1:
Change R1 0698-3162 R:FXD MET FLM 46.4K OHM 1% 1/8W.
Page 7-19, Figure 7-18:
Change R1 to 46.4Kg.
CHANGE 3
Page 6-20. Table 6-1.
Add A16C7 HP Part No. 0180-0230 C: FXD ELECT 1.0 uf 20% 50 VDCW.
Page 7-19, Figure 7-18:
Add C7 (Connect positive end to C7 to base of Q5 and negative end to ground).
CHANGE 4
Page 6-2, Table 6-1:
Add A3CR1 HP Part No. 1901-0179 DIODE-SWITCHING 15V 50NA 750PS DO-7.
Page 6-3. Table 6-1:
Add A4CR1 HP Part No. 1901-0179 DIODE-SWITCHINGG 15V 50NA 750PS DO-7.
Page 7-5. Figure 76- (b):
Add A3CR1 between A3T1 and A3 pin 4 with the anode connected to A3T1.
Add A4CR1 between A4T1 and XA4 pin 4 with the anode connected to A4T1.

CHANGE 5
Page 6-3, Table 6-1:

Change A3R19 HO Part Numberr to 0698-3156, and value in Description column to 14.7K.
Page 6-4, Table 6-1:

Change A4R19 HP Part Nymber to 0698-3156, and value in Description column to 14.7K.
Page 7-5, Figure 7-6 (b):

Change A3R19 valueto 14.X - Change A4R19 value to 14.7K.

A3, A4

Figure 7-5A. A3 and Sampler  Assembly  Component  Identification

HEWLETTEPACKARD G-3
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B-CHANGE 6

Page 6-26, Table 6-2:
Change KNOB: FREQ RANGE, W/DIAL ATTACHED to HP Part No. 08405-6020.

Page 6-27, Table 6-1:
Change Item 6 o HP Part No. 08405-00027.
Change Item 8 to HP Part No. 08405-00028.
Change Item 9 to HP Part No. 08405-00029.

A5, A18

Figure 7-6A. A5 and AI8 lIsolation Amplifier Assembly Component ldentification

HEWLETT E PACKARD
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Figure 7-7A. A6 180 Degree Switch Assembly Component Identification
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Figure 7-7B. A7 Phase Shifter Assembly Component Identification
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Figure 7-10A. A8 Phase Meter Assembly Component ldentification
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Figure 7-12A. A9 Voltmeter Assembly Component Identification

G-8
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Figure 7-14A. A10 APC Amplifier Assembly Component Identification
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Figure 7-14B. A1l IF Sampler Assembly Component ldentification
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TSG (1)
USAARENBD (1)
USAINSCOM (2)
TRADOC (2)
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0S Maj Cmd (2)
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Army Dep (1) except:
LBAD (10)
SAAD (30)
TOAD (14)
SHAD (3)
USA Dep (1)
Sig Sec USA Dep (1)
Units Org under fol TOE:

T™ 11-6625-2856-14

Svc Colleges (1) 29-134 (1)
Ft Richardson (CERCOM Ofc) (1) 29-136 (1)
Ft Carson (5) 264207 (2)
Ft Gillem (10) 29-610 (2)
NG: None.
USAR: None.

For explanation of abbreviations used, see AR 310-50.
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SECTION O
INTRODUCTION

0-1. SCOPE.

This manual describes Vector Voltmeter, Hewlett-
Packard Model 8405A and provides instructions for
operation and maintenance. This manual also in-
cludes a component of end items (COEI) list (app B)
and a maintenance allocation chart (MAC) (app D).
Repair parts and special tool lists (RPSTL’s) are in-
cluded in TM 11-6625-2856-24P. Calibration proce-
dures are contained in TB 11-6625-2856-50.

0-2. INDEXES OF PUBLICATIONS.

a DA Pam 310-4. Refer to the latest issue of DA
Pam 310-4 to determine whether there are new edi-
tions, changes, or additional publications pertaining
to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to deter-
mine whether there are modification work orders
(MWOQ’s) pertaining to the equipment.

0-3. MAINTENANCE FORMS, RECORDS
AND REPORTS.

a. Reports of Maintenance and Unsatisfactory
Equipment. Department of the Army forms and pro-
cedures used for equipment maintenance will be
those described by TM 38-750, The Army Mainte-
nance Management System.

b. Report of Packaging and Handling Deficien-
cies. Fill out and forward DD Form 6 (Packaging Im-
provement Reportl as prescribed in AR 700-58/
NAVSUPINST 4030.29/AFR 71-13/MCO P4030.29A,
and DLAR 4145.38.

c. Discrepancy in Shipment Report (DLSREP) (SF
361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR 55-
38/NAVSUPINST 4610.33B/AFR 75-18/MCO
P4610.19C and DLAR 4500.15.

0-4. REPORTING EQUIPMENT
IMPROVEMENT RECOMMENDATIONS (EIR)

If your Vector Voltmeter, Hewlett-Packard Model
8405A needs improvement, let us know. Send us an
EIR. You, the user, are the only one who can tell us
what you don’t like about your equipment. Let us
know why you don’t like the design. Tell us why a
procedure is hard to perform. Put it on an SF 368
(Quality Deficiency Report). Mail it to Commander,
US Army Communications and Electronics Materiel
Readiness Command, ATTN: DRSEL-ME-MQ, Fort
Monmouth, NJ 07703. We'll send you a reply.

0-5. ADMINISTRATIVE STORAGE.

Administrative storage of equipment issued to and
used by Army activities shall be in accordance with
T™M 740-90-1.

0-6. DESTRUCTION OF ARMY
ELECTRONICS MATERIEL.

Destruction of Army electronics materiel to prevent
enemy use shall be in accordance with TM 750-244-2.

0-7. HAND RECEIPTS.

Hand receipts for Components of End Item (COEI),
Basic Issue Items (BIl, and Additional Authoriza-
tion List (AAL) items are published in a Hand Re-
ceipt manual, TM 11-6625-2856-14-HR. This manual
is published to aid in property accountability. Addi-
tional copies of the Hand Receipt manual may be re-
quisitioned from the Adjutant General Publications
Center, 1655 Woodson Road, St. Louis, MO 63114 in
accordance with chapter 3, AR 310-2.
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APPENDIX A

REFERENCES
DA Pam 3104 Index of Technical Publications: Technical Manuals, Technical Bulletins, Supply
Manuals (Types 7, 8, and 9), Supply Bulletins, and Lubrication Orders.
DA Pam 310-7 Index of Modification Work Orders.
TB 11-6625-2856-50 Calibration Procedures for Vector Voltmeter, Hewlett-Packard Model 8405A
(NSN 6625-00-929-1897)
TM 11-6625-2856-14-HR Hand Receipt Manual Covering End Item/Components of End Item (COEI, Basic

Issue Items (BIl), and Additional Authorization List (AAL) for Vector
Voltmeter, Hewlett-Packard Model 8405A (NSN 6625-00-929-1897).

TM 11-6625-2856-24P Organizational, Direct Support and General Support Maintenance Repair Parts
and Special Tools List (Including Depot Repair Parts and Special Tools) for|
Vector Voltmeter, Hewlett-Packard Model 8405A (NSN 6625-60-929-1897).

T™M 38-750 The Army Maintenance Management System (TAMMS).
T™M 740-96-I Administrative Storage of Equipment.
TM 756-244-2 Procedures for Destruction of Electronics Materiel to Prevent Enemy Use (Elec-

tronics Command).
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