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EXCLUSIVE REMEDIES

SAFETY

This product has been designed and tested accarding to International Safetv Requirements. 1o ensure
safe operation and keep the product safe, the information, cautions. and warnings v eis mannal

«must be freeded,

CERTIFICATION

Hewlett-Packard Company certifies that this product met irs published specifications at the tine of
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the extent allowed hv the Bureair'’s
calibration facility, and to the calibration facilities of other Ingernational Standards Organization
members.

WARRANTY

This Hewlett-Packard product is warranred against defects in material and workmanship for a peried
of one year from date of shipment. During the warranty period, . ‘ewlett-Fackard Company will, ar its
option, either repair or replace products which prove to be defective.

For warranty service or repair, this product wust be returned to a service Jacility designated by HP
However, warranty service for products instalied by HP and certain other producis designated by HP
will be performed at Buyer's factlity at no charge within the HP scrvice trav« area. Outside HP service
travel areas, warranty service will be performed at Buyer’s Jacility only upon HP's prior ugreement and
Buyer shall pay HP's round trip travel expense:.

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP

shall piay skipping charges to return the product io Buyer. However, Buyer shall pay all shipping
charges, duiles, and taxes for products returned to §P from another COHIMTY.

LIMITATION OF WARRANTY

+

)
Vhe foregoing warranty shall not apply to defects resulting fromi uproper or inadequate meintenance
v Buyer, Buyer-supplied software or interfacing, unauthorized m dification or misuse. uperation -
side of the environmental specifications for the product, or improper site preparation or maintenaice,

NO OTHER WARRANTY IS EXPRUSSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE M-
PLIED WARRANTIES OF MERCHANTA‘B[LITY AND FITNESS FOR A PARTICULAR PURPOSE.

THE REMEDIES PROVIDED HEREIN AR BUYER'S SOLE AND EXCLUSIVE REMEDIES. 1P
SHALL NOT BE LIABLE FOR ANY DIRECT. INDIRECT, SPECIAL, INCIDENT 'L, OR C ONSE-
QUENTIAL DAMAGES. WHETHER BASED ON CONTRACT., TORT. OR ANY OTHER LEGAL
THEORY.

1

ASSISTANCE

Product maintenance agreements ana sther customer assistance agreements are arailuble for Hewiett-
Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are pro-
vided ar the back of this mz.aual

£
HEWLETT @ PACKARD




VECTOR VOLTMETER
8405A

Serial Prefix: 946-

This manual applies directly to the HP Model
8405A Vector Voltmeter having serial prefix num-

ber 946-,
Sarial Prefixes Not Listed

For instruments with serial prefix above 946-, a
“Manual Changes” sheet is included with this
‘I'he necessary changes required to adapt

manual.
this manual for instruments with serial prefix 838
and below can be found in Appendix I.
NOTE
See inside rear cover for overall schematic.
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Section I

SECTION 1
GENERAL INFORMATIONM

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 voltages. The RF rangeis 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 t0 360° canbe measured and read
directly from the zero-center meter with 10.1°
resolution,

1-4, Absolute voltage amplitudes read separately can
be measured | within :2% from 1 to 100 MHz, +6%
from 100t0400 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
Awplitude Ranges.

1-5. Outputs include an intermediate frequency (IF)
output for each input, a voltage proportional to ampy -
tude meter voitage reading and a voltage proportional
to phase meter reading. ‘the IF outputs are 20 kHz
replicas of the RF input wav "orms with the same
amplitude and phase relatlonship. Complete specifi-
cations of the Model 84054 are given in Table 1-t,

Table 1-1, Specifications
INPUT CHARACTERISTICS ~ceessory Impadance Frequency Accuraci
Instrument Type: Two-channel sampling RF milli- +29,
voltmeter-phasemeter which measures vollage of
500 1-100 MHz | of ful}
two signals and simultaneously displaysth . phase scale
angle between the two signals. HP 11536A
Frequency Range; 1 MHz to 1 GHz i1, 21 overlapping 501 Feed- | Fred- SWR 100-300 :??ull
octave bands Iiowest band covers two octaves), through MHz scale
Tuning: Automatic within each band. Automatic | T€© | <L 123
phase control (APC) circuit respondstothe Chan- 1-1000 | <1.20 |300-1000 of full
rel A Inputsignal. Searchandlock time, approxi- MHz T | MHz scale
mately 10 millisec.
Yoltace Range 1 MO 2 pF
“Channel A; equiv,
1to 10 MHz: 1.5mV to 1 V rms. HP 11576A | to 6%
10 to 500 MHz: 300 uVto1 V rms. 10:1 ¥ = B0 k9| 1-100 MHz ]| of full
500 to 1000 MHz: 500 uV to 1 V rms. Divider I(MH*) scale
Can be extended by afactor of 10 with 115764 .
10:1 Divider., from 5-100 MHz
Channel B: 100 ¢V to 1 V rms full scale (input
to Channel A required); can be extended by a 100 ¥ f—l 5 pF
factor of 10 with 11576A 10:1 Divider. equiv, I | £6%
mth Impedance {(nominal): 0.1 megohm shunted ;gki?:: BA | to 32 1-200 MHz| of full
¥ approximately 2,5 pF; 1 megohm shunted by Z = —— k@ scale
approximately 2 pF when 11576A 10:1 Divider is (MHz)

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

Isolation Between Channels:
1 to 300 MHz: greafer than 100 dB.
300 to 1100 MHz: greater than 80 dB.

Maximum AC Input: 2 V peuk.
Maximum DC Input: 150 Vv,
VOLTMETER CHAKACTERISTICS
Meter Ranges: 100 uV to 1 V rms full scale in
B steps. Meter indicates amplitude of the
input signal,

Volt&ge Accuracz: When accessories are used on
one or probes.

* After one-hour warmup,
**Above 300 mV and 800 MHz add +5%,

Vol?ge Ratio Accuracx: 1-200 MHz.
.2 dB tor -60 to B Riunges.
0.5 dB for -70 dB and +1C dB Ranges.
Voltage Ratio Accuracy: 200-1000 MHz.
.2 dB for -60 to - B Ranges,

0.5dB for -70 6B and 0 dB Ranges.
1.5dB fo~ +10 dB Range,

Residual Noise: Less than 10 1V as indicated on
e meter.

Bandwidth: 1 kHz.
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Table 1-1. Specifirations (cont'd)

PHASEMETER CHARACTERISTICS

Phase Range: 360°, indicated on zero-center
mefer w;m end-Jcale ranges of +180, :18, and
+6°, Meter indicates phase difference between
the fundamzntal components of the fnput signals.

Resolution: 0.1° at any phase angle.

Meter Offset: +180° in 10° steps,

I hase Accuracy: Al single frequency 1.5° (equal
voltage at Channel A and B),

Phasge Accuracy vs. Voltage: See table Lelow.

Phase Jitter va. Channel B Input Level:
Greater than 700 LV Typicaﬁy less than0.1” p-p.
12510 700 uV: Typically less than 0.5° p-p.
20 0 125 uV: Typically less than 2° p-p.

GENERAL

20 kHz IF OQutput (each channel): Reconstructed
signals, with 20 kHz Tundamental components,
having the same amplitude, waveform, and phase
relationship as the Input signals. Output imped-
ance, 1000 ochms 'n series with 2000 pF; BNC
female connectors.

itecorder Qutput:

Amplitude: 0 to +1 Vdc +6% open circuit, propor-
tional to voltmeter reading in volts, Qutput
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 outpat and meter
reading less thun 1%, Output tracks meter read-
ing within :1.5% end scale; BNC female
connector.

RFI: Conducted and radiated leakage limits are
beiow those specified in MIL-1-6181D and MIL-1-
16910C except for pulses emitted from probes.
Spectral intensity of these pulsesis dpproximately
80 uV/MHz; spectrum extends to approximately
2 G¥z. Pulse rate varies from .98 to 2 MHz.

Option 02,
volimeler.

Power: 11507230 V :10%, 50 to 400 Hz, 35 watts,
Weight: Net, 30 lbs (13, 5 kg).

Linear dB scale uppermost on

Dimensions;

- L Y -
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Phase Accuracy Vs. Voltage

Frequency Voltage Range I Voltage Range Phase*

Accesrary {MHz) Channel A Channel B Accuracy
HP 11536A 1-10 1.5 mV to 300 mV 100 uV to 300 mV +3°
50-Ohm Faed- 10 - 500 300 uVto 300 mV 100 1V to 300 mV +3°
through Tee 500 - 1000 500 uVto 100 mV 100 pV to 100 mV +3°
HP 11576A 1-10 1.5 mVto 3V 1mVto 3V +4°
10:1 Divider 10 - 100 1mVio3v 1 mVto 3V +4°
HP 10216A 1-10 1.5 mV to 300 mV 100 'V to 300 mV +6°
Isolator 10 - 200 300 uVto 300 mV 100 pV to 300 mVy 16°

*To be added to single-frequency accuracy (:1.5

°) when the voltages at Channel A and B

are not equal,
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1-8. ACCESSORIES FURNISHED.,

1-7. A detachable power cable, a rack-mountingkit
with mounting hardware and several probe acces-
sorles are supplicd with the Model 8405A. The probe
accessgorles consist of two isolators, two voltage
dividers, grounding clips, replacement probe tips
and wrench, and probe to BNC adapters.

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

1-9. DIVIDER. TheHP11576A 10:1 voltage dividers
attach to the input probes to increase the maximum
input voltage limitto 10 voits rms, The dividers also
eliminate the effect of test point impedance.

1.10. GROUNDING CLIPS. The grounding clips fasten
to the dividers and isoiators near the probe tip for
grounding close to the measuring 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 pProbe tiptoa male BNC
connector.

1-13. ACCESSORIES AVAILABLE,

1-14, PROBE-TO-MICRODOT ADAPTER. Two ver-
sions are avallable: one couverts the probe tip to a
Microdot screw.oa connector, the other converts the
tip to a Microdot push-on connector, The adapters
arc available under accessory numbers 102204
(screw-on version) and 10223A (push-on style).

1-15. FIFTY OHM TEE. This connector s specially
designed to match the Impedance of the Model 3405
probe to permit monitoring signalsin a %9-ohm trans-
mission line. The line section has iype N connectors
and probe coupling is by means of a push-style friction
connector. The tee is available under accessory
number 11536A.

1-16. ACCESSORY CAFE, The accessory case, with
two compartmented Sections, provides conven i~ant
storage for accessories andis available under acces-
sory number 11570-60001,

Section I

1-17, ACCESSORY KIT. A kit of accessories and
adaptersisavailable ander accessory number 11570A.
The kit contents are listed in the followinz table.

HP Part

Qty. Description Number

115364
11649A

2 50-oh:n tee, type N to probe

1

2 50-chm termination, type M 028A
1

1

Power splitter, type N

Skorting plug, type N 11512A

- 11570-
Accesscry Casge 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 instruments
naving serial numbers prefixed 838 (first three
numbers of serial number). If the serial prefix of
your instrument i{s otier than 838, there are differ-
ences between the Instrument described in this manual
and your trstrument, These differences aredescribed
in the anpendix at the rear of this manual or in g
Manual Changes sheet supplied with this manual, If
the manual changes sheet i missing, the information
can be gupplied by your nearest Hewlett-Packard
Sales and Service Qffice (see lists at the rear of this
manual). The manual changes sheet may also include
an "ERRATA" section which deacribes manual cor-
rection information which applies to the manual for all
instruments INCLUDING instruments prefixed 838.

1-21. INSYRUMENTY OPTIONS.

1-22, OPTION 02z. Model B405A furnished with the
normally installed AMPLITUDE meter replaced with
a speclal logarithmic meter, This special meter has
 linear dB scale which is uppermost 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
Ap 5060-0776

RETAINING SCREWS * e “
8-32X7/16 IN. )
4p 2510-0038 ’
-
TRIM STRIP RACK MOUNTIN‘E
(ADHESIVE BACK) FLLANGE
4p 5000-00562 hp 50(2}%;)07“

@ TILT STAND
Ap 1490-0030

Model 8405A

*
FILLER STRIP
Ahp 5040-0164

PLASTIC
’ FOOT
Ay hp 5060-0767

g

RACK MOUPETING

ho 5020 0710
{LH)

INSTRUCTIONS

. REMOVE TILT STAND, PLASTIC FEET,

AND TRIM STRIPS.

. ATTACH FILLER STRIP AND RACK

MOUNTING FLANGES, KEEPING LARGE
NOTCH ON FLANGES TO INSTRUMENT
BOTTOAMI,

Figure 2-1. Preparation for Rack Mounting

2-0
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Section 11

SECTION |1
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 accessorles, and test electrical
performance. If there 13 damage or deficlency notify
the carrler and the nearest Hewlett-Packard office
(HP offices are listed at the rear of this manual), In
the event of mechanical damage, the packing materials
and carton should be held for carrler's fnspection.

2.3. PREPARATION FOR USE.
2-4, POWER REQUIREMENTS.

2-5. The Vector Voltmeter requires a power source
of 115 or230volts 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{rcm either a 115~ or 230-volt power source,
The number visible onthe 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-
sitionthe 115-230 volt switch so that the number visible
on the slider corresponds to the available line voltage,
and install a line fuse of correct rating.

CAUTION

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

2-9. POWER CABLE.,

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

2-11. To p.eserve the protection feature when oper-
ating the Vector Voltmeter from a two-contact outlet,
use 2 three-prong to two-prong adapter (HP Stock No.
1251-0048) and connect thegreen pigtall on the adapter
to ground.

2-12. COOLING,

2-13. The temperature of surrounding afr 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 QOPERATION,

2-15. The Model B405A rabinet has plastic feet an< a
foldaway tilt stand for coavenisace 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 mountir.¢ is fllustrated in
Figure 2-1. All necessary hardwaxe is included In the
supplied rack mounting kit,

2-18. REPACKAGING FOR SHIPMINT.

2-19. USING ORIGINAL PACKAGING. Thesame con-
tainers and materials used infactory packaging can be
obtained through the Hewlett- Packard sales and service
offices listed at the rear of this manual.

2-20. If the Model J405A is veing returned to Hewlett-
Packard for servicing attach a tag indicating the type
of service required, return address, model number
and full serinl number. Also, mark the contalner
FRAGILE tc assure careful handling,

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

2-2Z. USING OTHER PACKAGING. The following
general instructlons 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 indlcating the type of service re-
quired, return address, model number, and full seria}l
number, )

b. Use a strong shipping container. A double-wall
varton made of 350 pound test matarial_ & adequate,

¢. Use enoughshock-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.

¢. Mark the shipping container FRAGILE to aasure
careful handling,

2-1
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INPUTS AND TUNING PHASEMETER
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1. Prcbe A. Input to chamnel A, The Voltmeter
and Phasemgter tune to probe A input frequency.

i
1

2. Probe,B. Input tochannel B, A signal at probe
A I8 required for phase measurement and for
channel B amplitude measurement.

3. LINE,. Depresstoturn on 8405A; lamp lights,
Pushbutton retainer unscrews for lIamp
replacement.

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

5. AMPLITUDE CHANNEL, Selects channel to
be measured on voltmeter.

6. AMPLITUDE RAMGE. Sets AMPLITUDE
meter scale,

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

(=]

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

PHASE FINDER. Overrides PHASE RANGE
and PHASE METEROFFSET toselect the +180

~ -phase rangn and zero offset. Used tofind phase

10.

11.

12,

13.

avgle withcut changing settings of controis,

PHASE METER OFFSET. Ucad ta 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 indlcate
8405A not tuned. Amplitude s too low and/or
FREQ RANGE - MHZ selector 18 notset 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 finre tuning. Selected range musi
include fundamertal frequency of signal appli=d
to probe A,

Prohe Holder.

3-0

Figure 3-1, Front Panel Featuroes
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Section I

SECTION I
OPERATING !NSTRUCTIONS

3-1. INTRODUCTICN.

3-2. The Model B405A Vector Voltmeter isadirect-
reading, two-~channel, tuned milllvoltmeter-phase-
meter for measuring the amplitudes of and phase angle
between the fundamental components of two radio fre-
quency voltages. The radio [requenc: range is 1 to
1000 MHz, the phase range is 360 degrees, and the
amplitude ranges are from at Ieast 1.5 millivolts to
1 volt rms for reference channel A and from 100
microvolts to i volt rms for channel B. Supplied di-
viders extend the upper limit of the amplitude ranges.

3-3. The Vector Voltmeter consists of a phace-
meter and ac¢ voltmeter which have common inputs
and tuning. The phasemeter continuously monitors
the Inputs while the Voltmeter 18 switched manually
to read channel A or channel B,

3-4. APPLICATIONS,

3-5. Information regarding specific systemand mea-
Burement usage iy provided in the Hewlett-Packard
Journal Vol. 17, No. 9, and a serles of HP Applica-
tion Notes numbered 77. Coples of this literature are
ovallable from your local sales and service office upon
request (see offices listed at the rear of this manual).

'3-6. PANIL FEATURES.

3 /7.  Front and rear yanel features are described in
Figures 3-1 and 4-2. Description numbers match the
numbers on the {llustration,

3-3. OPEIRATING PROCRDURIS.

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

3-10. GENIRAL OPERATING AND
MEASURIMINTY CONSIDERATIONS.

3-11. INITIAL TURN-ON,
a. Setrear-panel LINE switch to matchline voltage.

b. Check line fuse for ratingbeside nuraber 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. Identifying rings: channe! A, blue ring; chan-
nel B, white ring,

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

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

d. Tip replacement: Tips are removed by turning
counterclockwise (use supplied accessory - HP Part
No., 8710-0084, Nut Driver). Replacement tips should
not be tightened excessively, Additional tips are
avatlable under HP Part No. 5020-04517.

3-14, ELECTRICAL FEATURES.

a. Probe burn-out: Maximum input is 1.4 volts
rms and 2 volte peak; and +50 Vde to avold probe
burn-out,

b. Interaction between cha.aelz: Do nct comnect
both probes directly to samg test petut. 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, 1-10 MHz; 300 », 10-500 MHz; and 500 uV,
300-1000 MHz. For prolie B minimum input is 10 pV
for entire range (1-1000 MHz).

3-15. INPUT SIGNALS,

3-18. Phace and amplitude measurements can be
made atany frequer.cy belween 1 and 1000 MHz, How-
ever, the Vector Voltmeter is frequency selective and
therefore must be tuned to input signals. ‘Tuning is
seml-automatic with manval coarse tuning and auto-
matic fine tuning. The automatic function tunes both
chanuels simultaneously to the channel A signal.
Thus, channel A signal determines the frequency at
which measurements are made.

3-17. A condition for tuningis that channel A be large
enough to trigger tuning, Minimum required channel
A amplitude isfrequency dependentas follows: 1,5mV
for 1-10 MHz, 300 uV for 10-500 MHz, and 500 uV
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, measuremants canbe made on
complex waveforms, and amplitude-modulated signals
a3 well as sinusoidal signals. Pulse modulated sig-
nals, however, cannotke measured as the 84054
cannot tune to an intermittent signal,

NOTE

With complex waveforms the 8405A tunes to
the frequency of the component having the
greatest amplitude in the tuning range
selected.
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PHASE RECORDER QUTPUT, DC voltage pro- Zero correspondsto zero volts, +1 Vdcopen

portfonal to phase meter reading. Zero volts
corresponds to 2zero phase reading, +0.6 Vdc
open circult correaponds to full scale positive
phase reading, -0.5 Vde 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 saire
as the RF waveform, but the funcamental fre-
quancy is always 20 kHz,

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

"AMPLITUDE RECORDER QUTPUT. DC volt-
age outprui proportional to voltage reading.

10,

‘circuit corresponds to full scale reading re-
gardless of amplltude range selected.

Identification Piate.

+20V Fuseholder. Fuse ls overcurrent pro-
tection for ine internal +20 Vdc power supply.

-20V Tuseholder. Fuse is overcurrent pro-
tection for the internal -20 Vdc power supply.

Power Cable Connector.

LINE Voltzge Switch. Permits operation from
115 or 230 volt ac line. Number visible on
slider is operating voltage. Adjacent number
on panel i8s correct line fuse rating,

LINE Fuscholder. Fuse should have rating
adjacent to number vis!ble on line switchslider.

Figure 3-2, Rear Panel Features




Model 8405A

Section I

3.

Is rormal,

T

'

i
RF -
O
9044 8004
s0a ua
LOAD \ \ LoAD
115364 5494 INSERT CEVICE
PROBE PONER FOR TEST
TEE SPLITIER  (AFTER CALIBRATION)
CAUTION 4. Set PHASE RANGE to t180, PHASE METER
Do NOT burn out orobes. Maximum input: OFFSET to 0, and adjust PHASE ZERO for
zero phase meter reading, Switch RANGE to
£50 volts dec or 2 voltg peak (4 volts pp), 16 and re-zero as necesss
Potentjal changes between test points ry.
should not exceed 50 volts de to avoid
transient pulses. Transient pulges -
greater than 50 V will burn out the probe, 5. Set AMPLITUDE CHANNEL to B an d AMPLI
TUDE RANGF to obtain on-scale voltmeter
Fer this reason a blocking capacitor can- readi Record readin
notbe used in series with the probe to rg. g
measure ac Inacircuit with a de potential
of greater than 50 V., 6. Inser! device under test into circuit as shown
Conrect equipment 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 15 difference between re-
Apply signal io RF INPUT. Set AMPLITUDE cordedreading of step Sandvoltmeter reading,
CHANNEL to A,
Set FREQ, RANGE-MHz to include measi re- 7. Noting the PHASE Meter, push PHASE

ment frequency. APC UNLOCKED light she ald
g0 out showing that 3405A is tuned,
NOTE: Chlanne} Ainput mustbeatleast L5 my
(110 ME2); 300 uv (10-500 MHz); or 500 uv
(£20-1000 MHz), (i input frequency is changed
Within FREQ RANGE selected, APC
UNLOCKED may flash every 1.6 MHz. This
5405A is retuning, )

FINDER button. If meter needle
set METER OFFSET (redknob) to -; 1o right
(+) set METER OFFSET to+. Adjust METER
OFFSET (black knob) for on-geale reading, To
obtain phase reading, add meter reading and
olfset switch setting. For example, if offset
setting is +50, meter readingis -4 and RANGE
fg 16, then the actual angle is +46°,

goes toleft (-)

Figure 3-3, Transmissfon Linre Measurements
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C1

INPUT

18

CIRCUIT UNDER TEST

{SUCH AS 30HMz AMPLIFIER)

N TR

3084 |1536A 115434

4 PROBE

LAD  TEE

CAUTION

Do NOT burn out probes. Maximum input:
+50 volts dc or 2 volts peak (4 volts pp).
Potential changes between test points
should not exceed 50 volis de to avold
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 shown above. Push
LINE button. Pushbutton should glow.

Connect appropriate adapter (10:1 Divider or
Isolatur) to channel B probe. Insertchannel A
probe in probe tee (11538A), with no adapter
attached. NOTE: A probe adapter is NOT for
use on a probe to be inucrted in a probe tee
(115364).

Connect ground clip (HP 10213-82102) to

. c¢hannel B probe adapter.

CAUTION

Make sure ground clips do not spring off
causing short clrcuits,

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 uV
{10-500 MHz); or 500 +V {500-1000 MHz).

FONER
SPLITTER

RF out

Set PHASE RANGE to +180 and PHASE METER
OFFSET to 0. Set AMPLITUDE CHANNEL
to B.

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 voltagesare 2 volts peak {ac) and
+50 volts (dc). J

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

d. To minimize straycapacitance 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 by probing circuit with
channel B probe. Using PHASE ZERO,
adjust {or convenient PHASE METER refer-
ence. Record Phase and Amplitude Meter
readings as references for all other circutit
measurements,

For other circuit measurements, donotchange
PHASE ZERO setting. Thus, all circuit phase
measurements are relative to the reference
made in step 8,

34

Figure 3-4. In-Circuit Measurements
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3-19. For amplitude measuremeat of ne signal, the
signal must be applied to prob: A. If the sensitivity
of channel B is reeded, a signal at the measurement
frequency must be appliled to channel A for 8405A
tuning and the signal to be measured can be applled to
channel B probe.

3-20. IN-CIRCUIT MEASUREMENTS.

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

3-22. CIRCUIT LOADING.

3-23. Probe input impedance at the measurementfre-
quency can load the circuit under test Ina way that
alters its performance » .d so produces erroneous
readings. Theinputimpedance of a probels 0.1 meg-
ohm shunted by 2.5 plcofarads. With 10:1 divider
(HP 11576A) attached Input impedance Increases to
1 megohm shunted by 2 picofarads. However, use of
a divider reduces amplitude sensitivity by a factor of
10, increases amplitude measurement error, and adds
phase error when used on one probe only.

3-24. CIRCUIT IMPEDANCE.

3-25. Varlations 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 vhms, Phase measurement error will be
less than +2° for {est point impedance variations of
from 0 to 50 ohms, and less than -9° for test point
impedance variaiions of from 25 to 1000 ohms. These
errors can be eliminated by the 10:1 divider or iso-
lator probe accessories which are partic"arly effec-
*ive iIn fixed-frequency measurements where their
own frequency-dependent error effects are not a
consideration,

3-26. SAMPLING SIGNAL.

3-27. The signalfrom the probesis the same cae that
down-converts the input frequency to tiie frequency at
which measurements are made. The signal co-sists
of pulses 0,3 nanoseconds wide with a repetition rate
between {0,988 and 2 MHz and amplitude determined by
the bandwidth and impedance of the circuit under test,
The actualpulse rate depende upon the frequency of the
#ignal applied to probe A, but Is stable at any given
frequency. Into a 50-chm impedance, pnlse amplitude
is approximately 60 microvolts per megahertz of cir-
cult bandwidth to a maximum of about 2000 MHz. To
prevent these signals from reaching and affecting the
circult-under-test, the 10:1 divider probe adapters
should be uged.

Section III

3-28. PROBE GRCUNDING.

3-28. The metal barrel at the tip of the probe or
accessory if used should b connected to the ground of
the circult under test as close to the test point as
pcssible, The supplied metal clips are for grounding
the isolator and divider accessorles. The standard
proke does nut require grounding.

CAUTION

Make sure ground ciips do not spring off
causing short circult. Do NOT attempt touse
these ground clips with the standard probes.

3-30. COAXIAL MIASUREMINTS.

3-31. For measurements in transmission 1ines the
prime considerations are the discontinuities due to
the probes and the signal injected by the probes. For
monitoring stgnals In 50-ohm lines, the Model 11536A
Tee is convenient. The signals from the probes are
described in Paragraph 3-28.

3-32. SWIPT-FREQUINCY OPIRATION.

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 exc .ed
15 MH:z/second and that the frequency remains within
the automatic fine tuning range., Asthe input frequency
changes APC UNLOCKED flashes momentarily about
every 1.6 MHz, Thisisa normal occurrence and
does not produce any measurement uncertainty. Fixed
frequency measurements at these frequencies have
the same accuracy as measurements at any other
frequency. Best operation is achieved sweeping down
in frequency,

3-34. ZIRO-SITTING THE PHASIMETER.

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 by placing the probes at the same point and
adjusting PHASE ZERO,

3-36. For measurements in 50-chm transmission
lines, to make zero adjustment independent of fre-
quency an arrangement such as that shown In Fig-
ure 3-3 can be used., This arrangement is typical of
what might be used for a phage, residual attenuation
or gain measurement. If the electrical pathlengthy
between signal source and probe are equal, a zero
adjustmentis unaffected by change of input frequency.
Although standard components may be used to as-
semble the two path arrangement, llke compongnts
should be by the same maker and coupling should be
done carefully. Small differences in the electrical
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 initial
zeroing. Any change In phase reading indicates the
branches do not have equal electrical length, This

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

3-37. 20 LkHz IF OUTPUTS.

3-38. The rear-panel 20 kHz IF outputs A and B are
replicas of the RF signals applied to probes A and B.
The IF signals have the same waveform, amplitude
(up to 1 volt rms), and phase relationship as the RF
signals, but the fundamental frequency of the IF signal
is always 20 kHz and the harmonics of the RF signal
are corresponding harmonics of 20 kHz. Up to
appreximately the twelfth harmonic of the RF funda-
mental can be repreduced in the IF signal, provided
that the twelfthharmaonic of the RF signal is within the
frequency range of the Vector Voltmeter.

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

3-40. USE OF SUPPLIID PROBE ACCISSORIES.

3-41, MODEL11576A 10:1 DIVIDER. The 10:1 divider
accessories decrease probe input sensitivity., The
input impedance of the prebe-divider combination is
1 megohm shunted by 2 picofarads. Input sensitivity
is decreased by a factor of 10,

3-8
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3-42. The dividers can be used to measure voltages
of increased amplitude, to eifectively eliiminate mea-
surement errvors due to variatlons in test point im-
pedance, and to reduce the amplitude of the sampling
signal from the probe.

NOTE

The 10:1 Divider and/or Isolator adapters
are not for use in a Probe Tee, such as the
HP 11536A, HP 11576A, or HP 11063A,
These adapters are for use: (1) When 8405A
probe is connected to a BNC, Type N, or any
other common tee; (2) Wher 8405A probe is
used for in-circuit-type measurements.

3-43. MODEL 10216A [SOLATQR. The isolator
accessories eliminate the effects of variations in test
point impedance on measurement accuracy, An i50-
lator adds no more than 3 picofarads to probe input
capacitance.

3-44. In addition to being used to isolate test point
impedance from the probes, the isolators can be used
to prevent interactlon 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 usedto connect to circuit
ground as near the test point as pogsible,

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

4-1. GENERAL.

4-2. The Vector Vultmeter converts two RF signals
of the game fundamentzal frequency In the range from
1 to 1000 MH:> to two 20-xHz IF signals, The IF sig-
nals retaln the same ampliiudes, waveforms, and
phase relationship. Consegu:ntly, the fundamental
components of the IF signals tinve the same amplitude
and phase relationships asthe fundamental components
of the RF signals. The IF signals are filteredand then
measured by a voltmeter and a phasemeter.

4-3. SIMPLIFIID BLOCK DIAGRAM
DAISCRIPTION.

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

4-5. RF-TO-IF CONVERTER. The converter
changes twu RF signals (VA and VB) which have the
same fundamental frequency to two IF signals with 20
kHz fundamental frequencies. These IF signals have
the same waveforms, amplitudes, and phase relation-
ship (¢) as the RF slgnale. The 20 kHz sinusoldal
fundamental components (VAr and Vgp)are extracted
from the IF signalsby narrowband filters, These sin-
ugoids have the same amplitudes and phase relation-
ship as the fundamental components of the RF input

signals,

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

4-7. PHASEMETER. Beforeapplicationtothephase-
meter the 20 kHz sinusoids are amplified and clipped
to remove amplitude difference and retaln only the
phase difference 4. In the phasemeter the clipped
sine waves V¢ becometriggers spaced intime in pro-
portion to the phase diference between sine waves
VAF and VBp. 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 average meter current {s governed by the
symmetry of the square wave;therefore, the meter in-
dicationis proportional tothephase difference $, Thus
the phasemeter measures the phase angle between the
fundamental components of the RF inpul signals.

4-8. RECORDER OQUTPUTS. For external monitor-
ing and recording a voltage proportional to the phase
meter reading, a voltage proportional tothe amplitude
meter readingin volts, and IF replicas of the input RF
slgnals are avallable at separate rear-panel outputs,

4-9. DITAILED BLOCK DIAGRAM
DEICRIPTION.

4-10, CIRCUIT SECTIONS.

4-11. Figure 7-4 is a detailed overall block diagram
of the Vector Voltmeter which includes the schematic
location of circuit vectionsby page number. As shown
in the diagram, there are five main circuit sections:
fdentical channel A and channel B RF-to-IF Con-
verters, an Automatic Phase Control Section, a Phage-
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 phsse relation-~
ship =3 the fundamental components of the RF signals
applied to channels A and B.

4-13. The Phasemeter section continuously monitors
these two 20kHz sine waves and provides a meter dis-
play of the phase angle between them. The Voltmeter
sectionis manually switched to channel Aor channel B
20 kHz sine wave and provides a meter dinplay of the
amplitude.

4-14. CIRCUIT DESCRIPTIONS.

4-15. Detalled circuit deseriptions 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 eircuitparts. Only
thoge 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 rangefrom 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
Converler. Each Converter consists of a sampler and
a tuned ainplifier. The sampler produces a 20 kHz
waveform replica of the RF input waveform, and the
tured amplifier extracts the 20 kHz fundamental com-
ponent from this wavelorm replica.

4-1¢. SAMPLING,

4-20. Asused in the Vector Voltmeter, sampling is
a time-stretching process with which a high {requency
repetitive signal 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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SlllPlE
occurrences of, and at progressively later points on, FA_SI \!
the high frequency ‘waveform, The time .aken to col- WAYEFORM ¢

lect encughsamples to reconstruct a cycle of the high
frequency signal is much longer than the periodof one
cycle of the sampled waveform. Thus, the high fre- ~»
quency ~aveform is time-stretched te alowfrequency
waveform (Figure 4-3).

ONE CYCLE

4-21, SAMPLER.

4-22. The samoler is the means of reconstructing a REPRODUCTION \/ o
fast waveform on a much longer time base. Very Tise
slmply, the sampler Is an electronic switch between Figure 4-3. Fast Waveform Reproduced on
the fast vaveform and an input capacitor as shown in 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 charges tothe voltage of the input signaland holds
this voltage until the switeh closes again, With ap-
propriate timingof the switchthe voltage onthe capac-
itor reconstructs the sampled waveform with a serles
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 time that the storage
capacitor does not fully charge to the voltage of the in-
put signal, Between pulses afeedback circuit supplies
enough charge to make the stored voltage equal the

input signal voltage.

4-23, One sampler i5 in each Input chinnel, 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

signalsa,
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 assemblies A2Aland A4,
Agsemblies Al1Al and A2A1 are housed in the input
probes of channsls A and B, respectively, (See
Figure 7.6, )

4-28, As shown in the simplified diagram of Figure
4-2, each sampler consists of a sampling gate, an
amplifiar input capacitor, an ac feedback circuft and
a reverse bias circuit, The sampling gate isbetween
the RF input signal and amplifier input capacitor. The
gate 18 a bridge of four fast-switching, hot carrler
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 bilas and switch thediodes tnto 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 durationthat the
capacitor charges to only 2 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 acrossthe input capacitor isthe in-
put of atwo stage amplifier. Feedback from the output
tothe input of this amplifier completes ihe char;ing of
the input capacitor. The amount of feedback is - 1riable
g0 that the IF voltage output of the sampler when the
input capacitor isfully chargedcan be se! to equal the
RF Input voltage when the sample was taken. This
feedback charging processtakes placein a small frac-
tion uf the time between samples, and the charge holds
from sample to sample becauge there 15 no discharging
circuit,

4-28. The reverse biasing of the sampling gate dlodes
is a critical factor in the operation of the samplers,
The reverse bias must prevent the largest signals in
the input rangefrom causing the diodes to conduct, yet
it must allow the fixed amplitude sampling pulses to
forward blas the diodes in a way that gives best sam-
pling efficlency.

4-29. Samplingeft lciency isthe measure of how nearly
the sampler output voltage duplicates the input volt-
age. Since the sampler characteristically averages
any input voltage change that occurs duringthe sample,
the shorter the sampling time the greater the sampl-
ing efficiency. Sampling time {8 governed by the width
of the sampling pulse at the point where it exceeds the
back bias on the sampling diodes, Since the sampling
pulses are roughly triangular but of fixed amplitude,
sampling time depends upon the level of reverse bias,
Fach sampling gate has a bias cortrol.

4.30. Sampling gate bias is controlled by the Reverge
BiagNetwork, Operation of the reverse blas is as
follows: While the diode gate is closed, the Reverse
BiasNetwork ghifts thebiag voltages applied to elther
slde of the gate 50 that the sampling gate output volt-
age 18 centered between them. This ensures equal
levels of reverseblas 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; i. Fine
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adjustment of the Reverse Bias Network for proper
centering operation is set by the Symmetry Adjust,
A3RI15 for Probe A A4RI15 for Probe B; 2. The on-
time, or sampling efficiency cf the diode gages, is ad-
justed by varying the level of reverse bias which the
pulses must overcome with the Bias Adjust, AIR20 for
Probe A, A4R20 for Probe B; 3. Fine adjustment of
AC feedback which ensures that sampling gate cutput
is equal to RF input level, is made with the Gain
Adjust, A3R5 for Probe A JA4R5 for Probe B,

4-32. THE AUTOMATIC PHASE CONTROL.

4-33, The Automatic Phase Control {APC) !5 a self-
tuning local oscillator which generates the sampling
pulses forboth RF-to-IF Converters andautomatically
controls the pulse rate to produce 20 kHz IF signals
which havethe samephase relationship as the RF input

signals.

4-34, The APC is operated by the output of channel A
sampler and consists of three main sections as shown
in Figure T-4. These are the Sampling Pulse Genera-
tor, Search, and Phase Comparator sections, the SPG
gection 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 secticns
{requency-~lock and phase-lock channel A IF signal to
a 20 kYz reference oscillator. To get initial locking
the ocarch 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 phase with the ref-
erence oscillator. Then the sweep stops and the lock
gectionholds channel A IF in phase with the reference
oscillator. The lock section also regulates the sam-
pling rate to follow small changes of frequency at
probe A input provided that the rate of change does not
excced 15 MHz per second,

4-38. SEARCH SECTION.

4-37. The search section consists of the circuit sec-
tions outlined in Figura 7-4. The section varies the
sampling rate until thel cadamental frequency of chan-
nel A sampler output 13 20 kHz with the same phase
as the 20 kHz Reference Oscillator and the same
polarity as the RF Input signal.

4-38. The input to the search section is the output of
channel A sampler, If the sampler output does not
have a fundamental {requency of 20 kHz the Search
Ramp Generator produces a ramp voltage which sweeps
the output frequency of the Voltage Tuned Oscillator.
Since the VTO controls 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 irequency 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,
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4.40, TheVTO frequency, and thereforethe sampling
rate can be varied from 0.98 to 2 MH~. For any [re-
quency in the input range of channel A many sampling
rates in this range can produce anIF waveform with a
20 kHz fundamental frequency. However, only one
sampling rate gives the truest reproduction of the RF
waveform, and that is the highest sampling rate for
which the resulting IF waveform has the same polarity
an 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 & high sampling rate.

|

4-41, The 20 kHz fundamental fregnency is obtained
by locking the fundamental frequency of chainel A
sampler output to a 20 kHz reference oscillator. Cor-
rect IF 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 ky having each search
sweep the sampling rate from the high to the low end
of ite range, and by restricting the sweeptothehighest
range of sampling rates which can produce IF signals
ior the selected input frequency range.

4-42, To further Increase searchefficiency the slope
of the VTO tuning ramp is automaticully varied during
the search by the Frequency to Voltage Converter to
control the speed of the search: the farther the sam-
pling rate {rom 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 kHzbe~
low the fundamental frequency of the input RF asignal.
The Sideband Identifier operates as follows., Sampler
A output is amplilied, filtered, and clipped to give a
square waveshape. This square wave 18 converter by
Phase Inverter A12Q1 totwo square waves witha phase
diiference of 180°. One of these square waves is the
input to the Sideband Identifier. The Identifter is a
sampling phase detector triggered by the 20 kHz Ref-
erence Oscillator. When the sampling rate in chan-
nel A RF-to-IF Converter is procducing anIF signal of
the correct polarity the output of the Identifier has a
polarity that stops the search.

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

4-45. When the tuning ramp applied to the VTO by the
search circuit reachesthevoltage that gives the correct
sampling rate in the RF-to-IF Converter the search
stops and aholding circult applies an equivalent static
voltage to the VTQ. The holding circuit consists of the
Phase Comparator outlined in Figure 7-4, and ope-
rates asfollows: Voltage samplestimed by the 20 kHz
Reference Oscillator are taken from the fundamental
component of sampler A cutput. If thefrequency of the
fundamental is 20 kHz the voltages of the sampler are
equal and within the tuning voltage range of the VTO,
For a particular frequency at the input to sampler A,
the voitages of these holding circuit samples tune the

4-5
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VTO to the frequency which gives the sampling rate
which produces a 20 kHz IF. The holding circuitalso
permitsthe signal into sampler A to changefrequency
2 emall amount without causing 2 searech.

4-48, Theholding circuit Lg arranged sothat two sam-
ples are taken from every cycle of sampler A output.
This feature givesfastor respense to any tendency to-
ward IF change. The Limiter Amplifier converts
sampler A output to a square waveform, The Low
PassFilter and +80° Phase Shifter extracts thefunda-
mental ccriponent from this waveform and shifts it in
phase to lead by 90°, Phase Inverter A11Q2 converts
this fundamental component to two signals with the
same waveshape but different in phase by 180°, Each
of these signals I8 an Input to an IF Sampler. The
other input to each sampler originates at the 20 k. z
Reference Oscillator. The 20 kHz Reference Oscll-
lator has two outputs which approximate square waves

4-6
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aud have steep negative-go.ng slopes. These square
waves differ In phagse 160"; therefore, the negative-
going slopes are separa.ed intime by 25 microseronds,
These slcpes trigger tiae Pulee Generators to producc
negative pulses 25 micresr. s apart. The pulges
gate the IF Samplers, If the. - simental frequency of
sampler A output is 20 kHz the samplers are gatea {0
pase small segments from the negative-going slopes
of the signals from the phase Inverter, and these seg-
ments all have the same voltage and are within the
tuning voltage of the VTO.

4-47. Decoupling dioues A19CR1 and A20CR1 prevent
crosstalk between channel A input andchannel B input,
Delay Line A17 is a section of transmissionline which
canbe mechanically adjusted to equalize the €lectrical
distance from the Sampling Pulge Generator to the
samplers.
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Section V

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

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

3-%. PERFORMANCE TESTING.

5-4. PURPOSE. The procedures listed in Table 5-2
check B405A performance for incoming inspection,
periodic evaluation, ecalibration, and troubleshooting,
The tests can be performed without access to the in-
strument Interinr. The speclfications of Table 1-1
are the performarce standards,

5-5. TEST EQUIPMENT REQUIRED. The test in-
struments and accessories required to make the per-
formance checks arelisted in Table 5-1. Tast Instru-
ments otter than the ones listed can be used provided
their performance equals or exceeds the Critical
Epecifications listed.

y

5-6.. ADJUSTMINTS,

5-7. PURPOSE. The procedures listed in T.ble 5-3
outline the adjustments necessayy to align the B405A.
The adjustments are sequential and should always he
made In the order given, However, reaiignment of the
Power Supplydoes notnormally have to be followed by
any of the other adjustment procedures. These adjust-
ments should be made only when it 18 determined that
the instrument is not operating properly. Todetermine
proper operation, refer to Paragraph 5-3.

5-8. TEST EQUIPMENT REQUIRED, The test instm-
ments required for alignment are listed in Table 5-1.
Test instruments other than those listed may be uged
provided thelir performance equals or exceeds the
Critical Specifications listed.

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

§-11. Always start locating trouble with a thorough
visual inspectionfor burned-out or lcose components,
looge connections, or any conditlons which suggest a
source of trouble. Check the fuse to see that it Is not
open.

§-12. H trouble cannot be lsolated to a bad component
by visual inspection, the trouble should be lsolated to
a clrcuit section. Isolation to a clreuit section can be
accomplished byusing the troubleshooting charts{Table
5-4 through¥-8). Tolsolats trouble to adefinite circuit
component, refer to the next paragraph,

5-13. COMPONENT TROUBLE ISOLATION,

5-14, The following procedures and data are given to
ald in determining whether a transistor is operational.
Tests are glven for both In-clrcuit and cut-of-circuit
transistors and should be useful indetermining whether
a particular sectiontrouble isdue to afaulty transistor
or an assoclated component.

5-15, IN-CIRCUIT TESTING,

5-16. The comnion causes of transistor fallures are
internal short- and open-circuits. In transistor cir-
cult testing the most important conslderation is the
transistor basge - emitter junction. Like the control
grid of a vacuum tube, this is the operational control
point in the transistor. This Junction ig esgentinlly a
solid-state diode. For the transistor to conduct, the
diode must conduct; that is, the diode muat be forward
biased, As with simple diodes, the forward-blas po-
larity is determined by the materials forming the junc-
tion. Uge the transistor symbol on the schematic
diagram to determine the bias polarity required to
forward-blas the base-emitter junction. Figure 5-1
shows transistor symbols with terminalg labeled,
Hotice that the emitier arrow points toward thetype N
material. The other two columns of the illustration

compare the blasing required to cause conduction and

cut-off in transistors and vacuuin tubes. If the trans-
{stor base-2mitter diode (Jjunctlon) is forward-biased
the transistor conducts, If the diode 15 heavily forward-
biased, thetransistor saturates. However, if the bage-
smitter diode is reverse-blased the transistor is cut
off {open), The voltage drop across aforward-blased
emlitter ~base diode varies with transistor collector
current. Tor example, a germanium transisior has a
typlcal forward-bias, base-emitter voltageof 0.2-0.3
volts when collector current is 1-10 mg, and 0,4-0.5
volts when collector current ts 10-100 ma. Incontrast,
forward-blas voltage for silicon translstors is about
twice that for germanium types: about 0.5-0.6 volis
when collector current 18 low, and about 0,8-0.0 volts
when collector current is high.

5-17. Whenexamining a transistor stage, firatdoter-
mine if the emitter-base diode isbiased for conduction
(forward-blased) by measuring the voltage difference
between emitter and base. When using an electronic
voltmeter, do not measure directly “etween emitter
and base: there may be sufficient loopcurrent between
the voltmeter leads todamage the transistor, Instead,

messure each voltage separately with respect to a
voltage common point (e.g., chassis). If the emitter-
btase diode s forward - biased, check for amplifier
gction by short-circuitingbase to emitter while obser-
ving collector voltage. The short circuit eliminates
base-emitter blas and should cause the transistor to
stop conducting (cut off). Collector volt-

age should then ohift to near the supply volt-
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age. Any difference is dueto leakage current through
the transistor and, In general, the smaller this cur-
rent, the better the transistor. If collector voltage
does not change the transistar has elther an emitter-
collector short circult or emitter-base open circuit.

5-13. OUT-OF-CIRCUIT TESTING,

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

Table 5-1A. OQut-of-Cirecuit Transistor
Reaistance Measurements

Model 84054

CAUTION

Most ochmmeters can supply enough current
or voltage to damage a transistor. Before
using an chmmeter to measure tsansistor
forward or reverse resistance, check its
open-circuitvoltage and short-circuit current
output ON THE RANGE TO BE USED. Open-
circuit voltage must notexceed 1.5 volts and
short-circultcurrent mustbe legsthan 3 mA.
See Table 5-1B for safe resistance ranges
for some common chmmeters.

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

Transistor Connect Ohmmeter Measure o Open | Short Lead
;‘ype Pos Neg Reslstance Ohmmeter | Range(s) Vcikt Cuth tlcot larit
lead to | lead to (ohms) oltage| Current [Color {Polarity
emitter |{base®  [200-250 Rx1K 1OV | 1mA
Small HP 4124 Rx 10K { 1.0V [100 pA Red +
Signal
PNP : emitter |col'ector | 10K- 100K HP 427A R x100K| 1.0V 10 uA Black -
Ger- 4 RxIM | 1.0V 1 A
emitter |base 30-50
maniraum , Rx10M | 1oV [0.1 pA
Power
emitter |collector [several
hundred Rx 1K 1.3V 0.5TmA
Rx 10K | 1.3V 5T uA &
emitter |bage® 10K-100K Rx100K} 1.3V |57 pA Red +
PNP Small HP 410C Black -
Silicon  |Signal very high RxIM | L3V 10.5 uA
emitter |collector [{might Rx10M| 1.3V |0.05 A
read open)
i lter MK-3K Rx100 [ 1.1V | 1.1 mA
ase . jemter R Rx1K {LIV |10 pA [
Small high Rx1ok |11y | 1pal il
very x10K | 1,
Signal collector | emitter |({mlght HP 4108 g Red -
read open) R xI00K] 1.1V | 1.1 pA
NIII;N RxIM | 1.1V (0.11 uA
Silicon base emitter [200-1000
P . 500K 1.0V |110 pA .
ower gh, often Black +
collector| emitter grea’ter HP 414A 150K 0.5V |110 pA Red
than 1M 50K [0.3V 110 paA | © -
15K 0.2V |110 pA
Simpson {Rx 100 | 1.5V 1 mA| Red +
260 Black| -
* To test for transistor actidn, add collector-base
short. Measured resistance should decrease. Simpson | tx 1K | 1.5V [0.82mA |Black +
289 Red -
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DEVICE SYMBOL CUT OFF CONDUGTING
PLATE +200v +200v
VACUUM TUBE GRID .- -15v -3v --->
CATHODE = <
COLLECTOR +20V +20V
: coRENT
NPN TRANSISTOR BASE ( &y_) +3V \ %
EMITTER < CORRERE Y 2
COLLECTON -20V -20V
CORRENT
PNP TRANSISTOR BASE (&&, -.3v ‘\ ¥
EMITTER = comraoLt L

Figure 5-1. Transistor Blasing Characteristics

DIOCE SYMBOL

ANOUE ————p}——— CATHODE

: WIOE |
! STRIPE

!

I I mnon::s/l

CATHODE" |]

CONICAL
END

\CATHODE

Figure 5-2. Examples of Diode Marking Methods

5-20. REPAIR AND REPLACEMENT.

5-21. Certain procedures and precautions must be
followed when repairingor replacing any component of
the 8405A. Most of the amplifier and power supply
circuit components are located on the etched circult
board. Instructions for working on the etched circult
board are summarized in Paragraph 5-22. Always
disconnect the AC power before replacing or soldering
any parts.

5-22. ETCHED CIRCUITS.

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

a. Avold unnecessary component substitution: itean
result in damage to the circult board and/or adjacent
components.

b. Do notuse = high-power gsoldering iron on etched
circuit boards. Excesslve heat may lift a conductor
or damage the board,

c. Use a suctfon device (Table 5-1C) or wooden
toothpick to remove solder from component mounting
holes, DQ NOT USE A SHARP METAL OBJECT SUCH
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE.
SHARP OBJECTS MAY DAMAGE THE PLATED-
THROUGH CONDUCTOR.

5-3
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d. After soldering, remove excess flux from the

goldered arca and apply a protective coating to pre-
vent contamination and corroslon. See Taule 5-1C

for recommendations.

§-24, COMPONENT REPLACEMENT.

a. Remove defective component from circuit board.

b. Remove solder from mounting holes using asuc-
tion desolderingaid (Table 5-1C) or wooden toothpick.

a. Do not apply excessive heat.

Model 84054

5-26. TRANSISTOR REPLACEMENT.

for soldering tool specifications.

b. Use a heat sink such as pllers or hemostat be-
tween transistor body and hot soldering lron.
¢. Wheninstalling areplacement transistor, ensure
dissipate heat of goldering by
length of exposed lead as

sufficlent lead length to
malintaining about the same

used for original transistor.

c. Shape leads of replacement component to match

mounting hole spacing.

d. Insert component leads into mounting holes and
position component as original was positioned. DO
NOT FORCE LEADS OF REPLACEMENT COMPO-
Sharp lead ends

NENT INTO MOUNTING HOLES.
may damage plated-through cenductor.

Note: Axial lead components, guch as regist-
ors and tubular capacitors, can be replaced
without unsoldering. Clip leads near body of
defective component, remove component and
straighten leads left in board. Wrap leads of
replacement component one turn around orig-
inal leads. Solder wrapped connection, .nd

clip off excess lead

5.25. ETCHED CONDUCTOR REPAIR. A brokenor
purned sectionof conductor canbe repaired by bridging

5.27. DIODE REPLACEMENT.

the damagad sectlion with a length of tinned copper

wire. Allow adequate overlap and remove any var-
nish from etched conductor before soldering wire into

place.

5-28. Solld state dlodes are !
This sometimes results in con
or connectlon is for the
(positive), since not all diodes are
standard symbols. Figur
diode marking methods.
an ohmmeter may be use
connection. It Is necessary
ochms lead with respect to the ¢
ohmmeterused. (For the HP Model 410BVa
Voltmeter, the ohms
the common; for the HP
Voltmeter, the ohm
common.) When thechmmete
resistance, the cathodeof the dlode 1
ohmmeter lead which is negative w
other lead {see Table 5-1B).

s lead is positivew

Note: Replacementins
as those listed for transistor replacement.

Table 5-1C. Etched Circuit Soldering Equipment

tructions are the same

See Table 5-1C

n many physical forms.
fusion as to which lead
cathade (negative) or anode
marked with the
e 5-2 shows examples of some
It doubt exists as to polarity,
d to determine the proper
to know the polarity of the
ommon lead for the
cuum Tube
lead is negative with respect to
Model 412A DC Vacuum Tube
ith respect tothe
r indicates the leastdiode
s connected tothe
ith respect to the

general purpose

Item Use Specification ltem 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" 0D
Soldering Tlp, Soldering Shape: chisel Ungar #PL113
Unsoldering SiZe: 1/8"

Unsoldering multi-

De-soldering aid
connection components

Suction device to remove
molten solder from

Soldapult by the Edsyn

. Company, Arleta,

prevention properties

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

Humiseal Protective Coating,

Type 1312 by Columbia
Technical Corp. Woodside
71, New York

*Krylon Inc,, Movristown, Pennsylvania
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Tabie 5-1. Recommended Test Equipment
Use Recommended
Item Critical Speclifications (Nate 3) Models
Low Pass Cut off Freq: 30 MHz 1 Telonic
Filter Rejection: 60 dB at 36 MHz 3 TLC-30-6-F-E
(Item 8)¢ {(See Note 1)
Cut off Freq: 60 MHz 1 Telonic
Rejection: 40 dB at 120 MHz 3 TLA-60-3-7-E
(See Note 1)
Cut off Freq: 100 MHz 1 Telonic
Rejection: 40 dB at 200 MHz 3 TLP-100-3-F-E
{Sec Note 1)
Cut off Freq: 1200 M}z 1 HP 360B
Rejection: 30 dB at 2000 MHz 3 (See Note 1)
Oscilloscope Bandwidth: 50 MHz 2 HP 175A (Oscillo-
Sweep Range: 1 to 25 usec/cm 3 scope w. 'HP 1755A
Sweep Trigger: internal or external {Vert. Ampltifier)
Input Coupling: ac or de & HP 10003A
Vertical Sensitivity: 5 mV/em, minimum (10:1 Divider Probe)
AC Voltmeter Freq Range: 50-120 H:, 20 kHz 3 HP 400 H’/E/or EL,
Volt Accuracy: 3% of full scale (50-120 Hz); or HP 34004, or
%1% of full scale (20 kHz and 300 mV) HP 741A
Voltage Range: 1 to 300 mV
Input Impedance: 2 megohm or greater
Test Oscillator Output Freq 18-22 kHz 3 HP 200 CD,
Output level (into 600 ohms): 0 to 1 volt rma HP 204B,
HP 2084, or
HP 651A
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 ohms
Square Wave Output Freq: 160-200 kHz 3 HP 211A
Generator Symmetry: 45/55
Output level (into 25 ochms): 20 mV p-p, minimum
Signal Generator Output Freq: 1-10 MHz 2 1-10 MHz:
Qutput level (into 50 ohms): 3 volts rms 3 HP 651A or
Dial Accuracy: 23% HP 606A/B
Signal Generator Freq Range: 10-450 Mliz, 450-1000 MHz, 3 10-100 MHz:
950-1000 MHz2 8601A Generator
Freq Accuracy: 2% or 668F Generator
Output level (into 50 chms): 10-100 MHz: 3V min. & 230A Amplifier
100-450 MHz and 950-100 MHz: 1.0V min,
Auxiliary {second)} Output 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: +0.5% 3 HP 478A Mount
Mount, and Power Range: +3 to -10 dBm HP 8402B Calibra-
Calibrator tor & Digital
Volimeter
(See Note 2)
or HP 432A Meter
and HP 418
{See Note 4}
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Section V Model 8405A
Table 5-1. Recommended Test Equipment (Cont'd)
Use Recommended
Item Critical Specifications (Note 3) Models
Frequency Counter | Counting Range: 18-22 kHz 3 18-22 kHz: HP 5212A
Accuracy: 2 Hz or HP 5512, or
Sensitivity: 100 mV rms HP 5245L
Counting Range: 1-410 MHz 1 1-410 MHz: HP 5245L
Accuracy: =50 Hz Counter and HP 52538
Sensitivity: 100 mV rms Converter
Digital Voltmeter Voltage Range: 0.1 to £40 Vd¢ 1 HP 5264A (DVM plug-
Accuracy: :0.15% of reading (x1.1 mV for 0.1 2 In used with 5245L
to 3V range) 3 listed above), or
Minimum Input Impedance: 10 Megchm HP 3439A/ any plug-in,
or
HP 3440A /any plug-in.
RF Voltmeter Freq Range: 10-100 MHz 1 Standards laboratory
Calibrated Readout Accuracy: .5% at 10 MHz; 3 Calibrated
.6% at 30 MHz; 1% at 60 MHz HP 411A Meter with
Voltage Range: 0.5 to 1.5 Volt rms Probe inserted in
HP 11024A (Type N
tee) and Digital Voit-
meter (see Note 2)
1* 50 ohm load with mzle tyve N connector 1 HP 908A
SWR: less than 1.06 2
{3 required) 3
2+ 50 chm Probe Tee with type N connectors 1 HP 11536A
{2 required) 2
3
3 50 ohm adapter (type N female to female) 1 HP 1250-0771
(UG 29B/U)
4* 10 dB coaxiai attenuator for 50-ohm line with 1 HP 8491A (Option 10)
type N connectors (2 required)
5+ 50 oiim adapter (Tee, all connectors type N 1 HP 1154%A
female) 3 dB power splitter 2
3
6+ 50 ohm adjustable air line (adjustable from 1 General Radio Co.
60 to 80 cm with GR type 874 connectors) Type 874-LK20L
SWR: Less than 1.06 at 1000 MHz
* 50 ohm adapter {lype N male to GR 874) 1 HP 1250-0847
12 required) (874-QNP)
8 Low Pass Filter (see beginning of this list) 1
3
g# § dB coaxial attenuator for 50-ohm line with 1 HP 8491A (Option 06)
type N connectors
10* Thermistor Mount (see Power Meter listed) 1
3
11* Probe Tee [or RF Voltmeter (see RF 1
Voltmeter listed) 3
12* Attenuation Range: 1ti0 12 dB in 1 dB steps 1 HP H34-355C
Calibrated Variable | Accuracy: (See Note 1)
Attenuator £0.02 dB at 3¢ MHz

£.05 dB at 100 MHz
Connectors: Type N female




Section V Model 8405A
Table 5-1. Recommended Test Equipment (Cont'd)
Item Critical Specifications (N(I)Jtsee:}) Recoﬁﬂ:f:m
13* 50 ohm adapter (BNC male to type N female) 1 HP 1250-0077
3 {UG-349A/U)
14+ BNC to 8405A Probe Adapter 1 HP 10218A
15+ 50 ohm tee, {/pe N female connectors 1 HP 1250-0846

(UG-28 A/U)

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

NOTES:

2. For required power meter and RF volt
required, The Digital Voltmeter in th

3. For USE column: 1. Performznce check

2. Troubleshuating
3. Adgjustment procedure

1. Nominal impedance is 50 ochms with type N connectors {one male and one female),

meter readout accuracy, a Digital Voltmeter is
e above list will do the job.

4. If HP Model 432A Power Meter is used, then Calibrator (8402B) is not required.
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Section V Model 8406A

‘vable 5-2, Performance Tests

I. SPECIFICATIONS TESTED o

1. ISOLATION BETWEEIN CHANNIELS: l1to300MHz. ,.,,.....100dB
‘ 300to1000MHz . ., ..,.... 80dB

1. TEST DESCRIPTION

1. ISOLATION BETWEEN CHANNELS 13 tested by applying a large amplitude signal to Channel A
with no signal applied to B. Crosstalk Irom Channel A is indicated by the Channel B AMPLITUDE
meter reading.

I. PROCEDURE

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

10-1000MHz
SIGNAL GENERATOA
34054
N::'UI’ A B
= ¢
l. 800 Lood |
2. Proba tes
3. Adaoptes LI y 2

Figure 1. Channel Isolation Check

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

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

4, Se* 840JA AMPLITUDE CHANNEL sawitch to A,
5. Adjus: signal generator output for a 0 dB B405A meter reading,

6. Set 8405A AMPLITUDE CHANNEL switch to B and measure the amplitude signal present on
Channel B; The slgnal amplitude should not exceed -80 dB.

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

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

II. SPECIFICATIONS TESTED

1. VOLTMETER RESIDUAL NOISE: 10 ¢V as indicated on meter,

II. 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.
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Model 8405A Section V
Table 6-2. Performance Tests {Cont'd)

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

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

I, SPECIFICATIONS TESTED
1. VOLTAGE ACCURACY: ysing HP 11536A Probe Tee:

a. 1tol0OMHz ., . .. ... ... .. 22%of full scale
b. 100to 300 MHz , . . .. ........... B%of(full scale
€. 3NtBOMHZ, . .. .. ..o 0.. ., £12% of full scale
d, 800to1000MH2 . ... ........... %12%of full scale for up to 300 mV ras

£12% & 5% of full scale for 300-1000 mV rms

IO. TEST DESCRIPTION

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

L

100 to 1000 MHz. Voltage accuracy is tested by applying an accurate rms signal to either input
probe, Accuracy of the signal is determined using an RF Power Meter. To ensure an accurate
measurement with the Power Meter, the harmonic content of the measured signal must be about
30 dB below the fundamental of intei'est, Hence, a low-pass filter is required {for some signal

sources, a bandpass [ilter is required because sub-harmonics may be present in RF signal),

. PROCEDURE

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

84035A
‘ cIO- |00RH1“0R
[GNAL GENER A
E@J
& out - 02
(I 1}
8 21

I, 20N Load
2. Probs tes RF

5. Powe: Splitter NILLIVOLTMETER
[f. Yolimeter, 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 voitmeter.

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

5-9




Cretion V

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

c. Set 8405A FREQ RANGE g0 that APC UNLOCKED light goes out with range setting including
measurement frequency. Note Channel A amplitude meter reading.

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

o. Set B405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 1000 mV; amplitude
should read 1.60 £ 0.02 volt,

f. Repeat above procedure at 30 and 60 MMz, At 30 MHz the 8405A should read 1.00 £ 0.02 volt,
At 60 MHz the 8405A can.read 1,00 = 0,03 volt. 'fhis 1s because the RF millivoltmeter
(HP 411A) has a calibration accuracy of :1%, This means that the HP 411A could be 1% off at
60 MHz while the 8405A could be off 2% causing the 8405A to appear to be off by 3%,

Note

If the 8405A amplitude reads 1,00 £ 0,01, itis definitely within +2% accuracy; if
the §405A reads 1,0020.03, it is probably within £2% accuracy; if the 8405A
reading 15 1,00 + greater than 0,03, itis not within +2% accuracy.

2, 100 to 1000 MHz,

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

19- 450Miz 450- L0COKHz
SIGHAL GERERATOR SIENAL CERERATOR
84054 )
e ar
wur ayr A
{ 4 V4
[)
]
----- - o
RF POYER
METER

5. Power wsplitter
1. 500 Losd 8. Low pass filter
2. Probe tae 10. Thermistor mount

Figure 3. Voltage Accuracy (100 to 1000 MHz)

iTote

For maximum power meter readout accuracy: a power meter calibrator
(HP 8402B) and digital voltmeter should be used with the power meter.
Reler to Operating and Service Manual for power meter calibrator. If

the Model 432A Power Meter 1s used, the Calibrator (8402B) is not required.

b. Zero and null power meter, then s<t to 1 mW range.

¢. Set slgnal 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 {rom setup and
replace with Channel B probe, probe tee and 50 ohm load,

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

[. Set 2405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 300 mV. Channel B
AMPLITUDE meter should read 223.5 mV 16 mV.
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Model B405A Section V
Table 5-2. Performance Tests (Cont'd)

g. Set sigral source to 200 MHz and repeat steps ¢, d, and e, Channel B AMPLITUDE meter should
read 223.5 mV £18 mV.

h. Repeat ste}. g for frequencies of Interest between 100 and 300 MHz.

i. Set signal generator for [requencies of interest between 300 and 1000 MHz and repeat steps ¢, d,
and e, Channel B AMPLITUDE meter should read 223.5 mV +36 mV.

IV. SPECIFICATION TESTED
1. VOLTAGE RATIO ACCURACY:

IV. FEATURE TESTED.
VOLTMETER TRACKING.

IV. TEST DESCRIPTION

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

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

10~ 4350MH2
SIGNAL GENERATOR
S4035A
A B
l. 500 Load
PIWER AMPLIFIER 2. Probe tee
' 8. Low pass filter
9. Coax atlenuator
2. Calibrated coax
atienuator
2 128 2.

Figure 4. Voltage Ratlo Arcuracy

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 KAN3E
(MHz) setting to Include measurement frequency.

4. Adjust s'qnal source for 0 dB (223.5 mV) 8405A reading.

5. Switch 355C to 1 dB: Amplitude should read 193 to 205 mV + (355C calibration error).
6. Switch 355C to 2 dB: Amplitude should reaa 172 to 183 mV + (355C calibration error).
7. Switch 155C to 3 dB: Amplitude should read 152 to 164 mV + (355C callbration error).
&. Switch 355C to 4 dB: Amplitude should read 135 o 147 mV + (355C calibration error).
9. Switch 355C to 5 dB: Amplitude should read 120 to 132 mV + (355C calibration error).




Section V Model 8405A

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

16. Switch 355C to 6 dB: Amplitude should read 106 to 118 mV + (355C.callboration error).
11. Switch 355C to T dB: Amplitude should read 93.8 to 108 mV + {355C calibration error).
12. Set 355C to 0 dB and adjust signal source for 0 dB (223.5 mV) 8405A reading on 300 mV range.

13. Set 355C to 10 dB and 8405A to 100 mV range: amplitua. <hould read 68.7 to 72.7 mV
+ {355C calibration error).

14, Set 355C to 0 dB and adjust signal source for 80 mV 8405A reauing on 100 mV range.

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

16. Repeat steps 1 through 15 for any Irequency of interest that variable attenuator is calibrated for.

V.

SPECIFICATIONS TESTED

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

a. Below 500 MHz using HP 11536A Probe Tee (Channel A and B voltages between 100 u¥ and
300 mV) 24.5°.

b. 500 to 1000 MHz using HP 11538A Probe Tee (Channel A and B voltages between 100 uV and
100 mV) 14.5°,

c. 1lto }00 MHz using HP 11576A 10:1 Dividers (Channel A and B voltages between 1 mV and v)
5.5 .

d. 1to 300 MHz using HP 10216A Isolator (Channel A and B voltages between 100 mV and 300 mV)
+7.5°,

TEST DESCRIPTIONS

1. PHASE ACCURACY is tested by separating the Input probes by a known electrical line length
equal to one wavelength (360° phase shift) at a giver {requency. The frequency i5 then changed
in exact increments causing a known phase shiit,

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

Figure 5 is glven by (-1
= (360°)
o
where @ = phasge shilt indicatad on 8405A
fo = frequency originally set for 0° phaze shift,
f = new frequency causing phase shift.
10- 450NN
SIGNAL GENERATOR
84052
M”'u? A B
__Sit 1
2N

\ 45 4 s

FREQUENCY COUNTER | ¢ 2 b I
S e
: THIS g

l. 2001 Load LI
2. Probs tes 1. Adapter
4. 500 coox attenuator 8. Low pass filter
5, Power splitler 13. Adapter
6, Adj oir line 15. Type N female tee

Figure 5. Phase Accuracy Check
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Model 8405A Section V

Table §-2, Performance Tests (Cont'd)

V. PROCEDURES
1. Set up equipment ag shown ‘n Figu-e 5,

2. Using Frequency Counter, adjust signal source for RF outnut of about 100 mV and frequency
as cloge to 400.000 MHz as possible.

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

4. Set PHASE RANGE to £180° and METER OFFSET (black knob) to 0°, Using ZERO control,
adjust for 0° meter reading. Switch RANGE to 26° and rezero meter as necessary.

5. Insert air line in setup as shown,

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

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

a. Change [requency io 300 M.1z.

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 [requercy to 200 MHz and repeat steps b and ¢ above except that METER OFFSET
should be set to 150°,

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

{. Repeat similar procadure at frequencies and signal levels of interest, using equation
given in Note,
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Section V Model 8405A
Table 5-3. Adjustmen’ Procedure

!

INTRODUCTION

Adjustments should not be made unless { is determined that the instrument is not operating properly.
To determine proper operation, see Table 5-2. This adjuitment procedure should be followed sequen-
iially. For a list of instrument adjustments and the fronc panel functions that they alfect, sce below.
See Table 5-1 for required test equipment.

ADJUSTMINTY SUMMARY

Adjustment Instrument Function
1. Meter Movement Mechanlcal Zero 1. Baslc accuracy of boln meters
2. Power Supply Adjustments 2. Al functiona

3. IFSection Adjustments

3JA. Channel A IF Tuning and Gain 3A, All functions except, IF QUTPUTS and Channel
B voltmeter
3B. Channel B IF Tuning and Gzin 3B. All functions except, IF QUTPUTS and Channel
A voltmeter
4, Phage Sectlon Adjustments 4, Phagemeter and PHASE recorder output

- b, Automatlc Phase Adjustments

5A. IF Sampler 5A, All functions. Note; mlsadjustment i8 most
noticeable as the cause of low voitmeter readinge

5B, Pulse Generator and Sampler

{1) ASR20/A3R15/A15M3 5B(1). All functions
(2) A4R20/A4R15 5B(2). All functions except Channel A voltmeter.
5C. Search Sneed 5C. All functions or, all functions at some freqg-

uencles only,

8. RF Section Adjuatments

8A. Channel A RF Galn BA. Channel A voltmeter

6B, Channel B RF ©ain 68, Channel B voltmeter

NOTE: IF gampler oughtly mléadjusted NOTE: Both Channel voltmeters
(A11R24)

8C. Delay Line 6C. Phasemeter

5-14




Model 8405A Secuon v
Table 5-3. Adjustment Procedure {Cort'd)

L. MECHANICAL METER ADJUST.

8. When meter i properly set, the pointer resets over the callbration {L.e., 0° or 0 volts) on the
meter gcale when the Instrument is (1) In its normal operating position, and (2) turned off. Set
pointer as follows to obtain best accuracy and mechanical stability:

NOTE

For Option 02 Instruments, the AMPLITUDE meter has 1o
mechanical adjust,

b. Turn instrument off

¢. Rotate meter zero-adjust screw clockwise untll meter polinter is to left of 0 and moving to right
toward 0. Stop polnter £t 0. If polnter passes 0, i1creat adjustment.

d. Rotate meter zero-adjust cerew about 3 degrees counterclockwise to free it from meter
suspension. If pointer moves, .epeat steps c and d.

ABR2Y M8 AGRM A18 A3
-~UVADS  ASY  S20VAD)  FSSY  ASSY

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

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

‘Test Polnt Mcasure (Note 1)  Ripple (Note 2) Adjust Line Voltage
A18C6 minus to -2020.2 vdc 1.0mVrms AlonM23 103 to 127 vou
Chassis gnd or

Al16C3 plus to +2010,2 vde 1.0mVrms Al6RI11 207 to 253 vac
Chasslis gnd -

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

Note 2, I ripple 1s 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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Section V Modsi 84054
Table 5-3. Adjustment Procedure {Cont'd)

3. IF SECTION ADJUST.
3A. CHANNEL A IF TUNING AND GAIN,

2. Connec: test equipment 2g shown in Figure 2B. Connect AC Voltmeter t.etween A5Q! base and
8405A Chassis. Connect Oscilloscope vertical input between A5C4-AGRS junction and 8405A chaesls.

NOTE

Refer to Figure 2A for adjustment and agsembly location,

QSCILLOSCOPE FREQUERCY counter
Il' — I

AC
YOLTMETER

TEST
/ l‘g‘u‘. B5CILLATOR
In @
i
84054 /

cur

EONME LR ATTERUAT

0 0[,\” Tl our s inean )

=3

Q

W\ 35774 Weany

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

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

¢. Connect 8405A to 115 Vac lne,
d. Set 8405A controls as follows:
LINE..............................ON
CHANNEL & oo v e oo e

AMPLI’I‘UDERANGE.......................300mV
Other control settings optional,

e. Adjust Test Oscillator/Attenvator to obtain 300 mV reading on the AC Voltmeter at 20 kHz :10 Hz,
f. Tune A5LI to peak the 20 kHz sine wave displayed by the Osciiloscope,

g. Adjust Gain o -1 ASR11 until 8405A AMPLITUDE meter reads 300 miilivolts,

h. Relnsert Phase moter Agsembly A8 and Isolation Amplifier Assembly A5 without the extender,

1. Put channel A Phase Shifter Assembly A7 on extender A28,

J. Connect Oscilloscope vertical Input between the base of A7Q5 and the 84054 chassis,
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Model B405A Section V

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

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

m, Tune IF rdjustment ATL1 to peak the 20 kHz sine wave displayed by the Oscilloscope.
n. Relnsert Phase Shifter Assembly A7 without the extender,

3B, CHANNEL B IF TUNING AND GAIN,

a, With test equipment as shown in Figure 2B, and with Circuit Agsemblies A3, A4, A10 and A1l stiil
unplugged, put Channel B Isolation Amplifier A18 on extender A28,

b, Unplug Phase Meter Agsambly A8,

c. Connect the Oscilloscope vertical input hetween A18C4- A18R8 junction and the 8405A chassis. Cone
nect the AC Voltmeter to the base of A18Q1,

d. Set 8405A controls as follows:

CHANNELDIDIIIIOII.I.Il."!!'.l.DlI'B
AMPLITUDE RANGE . . 4 . v . s v v v s s s n s o oness. 300mV

Other control settings optional
e, Adjust Test Oscillator/Attenuaior to obtain 300 mV reading on the AC Voltmeter,
f. Tune IF adjust A18L1 to peak the 20 kHz sine wave displayed by the Oscilloscope.
g. Adjust Gain Control A18R11 until the 8405A AMPLITUDE meter reads 300 mvV,
h. Reinsert Phase Moter A8 and Isolation Amplifier Assembly A18 without the extender,
i. Put Channel B 180° Switch Assembly A6 on extender A26.
j. Bet 8405A controls as follows:

CHANNEL..OIDIII..IOIIllll.l.l.b.'.B
AMPLITUDERANGE . . . . . v v v i v v v v v e v s oo 1000mV
PHASEMETEROFFSET . o » v v v v v s o s v a v o saa. =80°

Other control settings optional,
X. Adjust Test Osclllator output for 8405A AMPLITUDE meter reading of about 1000 mV.
m. Connect Oscilloscope vertical input between A6C12 minus and the 8405A chassis,
n, Tune IF adjust ASL1 to peak 20 kHz sine wave displayed by the Oscilloscope,
o. Relnsert 180° Switch Asaembly A6 without the extender.

4. PHASE SECHON ADIUST. R

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

' o TEST
_ GSOILLOSEOPE DISITAL YOUETER ' QSCILLATOR
° . g — ..afﬂ
' O 0 e | " FREQUENCY COUNTER
YEAT, "‘E:
0o ) . T
QQooo J455A
u O ofr~ |~
¢«Q0 ‘Odo‘ TR
. OUT B (REAH)

Figu_ré 2C. Setup for Phase Meter Adjustments
o | NOTE

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

ATILL ABL1 A3 ASA2e

AJR20 A15R3

{ Figure 2D. Adjustment Locations

b. With Circuit Assemblies A3, A4, A10 and Al{ still unplugged, put Phase Meter Assembly A8 on
extender A26.

¢. Set 8405A controls as follows:
PHASE METER OFFSET.......ooovvrvvinnnnnnnn, R |
PHASE RANGE ... | ...cvvuvinrirunnennnsiiini 80
AMPLITUDE RANGE ............cc0ivvnevnnn ounsy. 1000 mV
Qther control settings optional
1. Adjust output of Test Oscillator to obtain 8405A AMPLITUDE meter reading of 1000 mV.

e. Read PHASE METER with PHASE ZERO fully clockwise and [ully counterclockwise. Readings of
at le2st +18° and -18° should be obtained. If not, adjust ABR32 and ASR24.

NOTE

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

{. For 8405A Vector Voltmeters without ABR26 and ABR33 adjustments, go to step g. For instruments witi.
ABR26 and ABR33 adjusts, perform steps (1}, (2) and (3).

(1) Connect Digital Voltmeter to measure voltage at the junction of ABRY3 slider and ABQI6 base. Adjust
ABRJ3 until Digital Voltmeter reads +7.4 volts.

(2) TConnect Digital Voltmeter ‘o measure voltage at the junction of ASBR26 slider and ABQI12 basge.
Adjust ASR26 until Digital Voltmeter reads -17.4 volts.

{3} Connect Oscilloscope X10 Probe to junction of ASCR1 and ABR20. Square wave pattern should have
no oscillations present. If oscillations are present on pattern, readjust ABR33 and ABR26 as neces-
sary to eliminate oscillations. Final voltagea, as measured in steps (1) and (2) above should be
betv 16.0and 7.5.

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

h. Adjust PHASE ZERO to obt. 1 maximum positive yeading on PHASE meter.
1. Adjust ABR32 untll PHASE meter reads +180°.

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

k. Adjust ABR24 until PHASE meter reads -180°,
m. Set 8405A PHASE RANGE to 160 and PHASE METER OFFSET to 0.
n. Repeat steps e and {.

o. Reinsert Phase Meter Assembly AB without extender. Also, Assembly AlQ.

5. AUTOMATIC PHASE CONTROL SECTION ADJUST.

5A, IF SAMPLER.

a. Connect test equipment as shown in Figure 2B: 8405A control zettings are optional.

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

b. With Circuit Assemblies A3 and A4 still unplugged, put IF Sampler Assembly All on extender AS6.

2. Connect Oscillogcope vertical input and Frequency Counter between A11Q4 Collector (transistor
case) and 8405A chaasslis.

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

e. Adjust Frequency Control A11R24 to obtain 20 kHz Frequency Counter reading. if control action
prevents precise adjustment 20 kHz : 10 Hz is acceptable,

f. Connect Osclllator to 8405A IF output A, Set QOscillator frequency to 19.9 kHz and amplitude for
1¢ mV rms at the 8405A IF OUT terminals.

g. Connect Oscillcscope vertical input to ungrounded side of A11C17 (XAl1, pin 5).

h. Set Oscilloscope for internal sync and sweeptime to display about one cycle of the sampling wave-
form. Magnily Oscilloscope horizontal display 10X and positionthe waveform toview the negative-
golng slope. Trim Test Oscillator Irequency to reduce amplitude instability on the dtsplay.

1. Adjust Symmetry Control A11R23 untll the nrgative slope of the sampling wavelorm resembles a
staircase. See typlcal waveforms In Figure 5.

Typical Sampling Waveform When A11R23 Typical Sampling Waveform When A11R23
Pro,erly Adjusted, Improperiy Adjusted.

Figure 2E. Typical Sampling Wavelorms
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Section V Model B405A

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

J. Relnsert IF Sampler asgembly A1l without the extender,
k. Pluz in Asscmblies A3 and A4 (all circuit boards should now be plugged into their sockets).
NQTE

It 18 possible to Install the A3 and A4 circult boards in their slot holders
andnot in their sockets. Whenever installing either circult board, be sure
it is plvgged into 1ts socket and not just slot holder,

5B. PULSE GENERATOR AND SAMPLER.
a. Tonnect test equipment as shown in Figure 2F,

0SCILLOSCAPE

O =

_ LT
Q_of~~Tf~
l§ §°c00 00 SOUARE WAYE

& e

. 50-Ohm Load 5 eur
2. Probe Tes I
5. Powar Splitter |

i3. N-BNC Adapler | ¢ J

Fic.re 2F. Setup for Pulse Generator
and Sampler Adjustments

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

¢. 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 Oscllloscope display, Adjust Oscilloscope triggering sensitivity until sweep just triggers,
Waveform should approximate a square wave as shown below,

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

f. Adjust Channel A sampler blus control A3R20 for 100% sampling efficlency. Sampllng eificlency ls
100% when the top of the wavelorm is nearly flat, See typical waveforms in Figure 2G,

<100% 100% > 100%
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Model 8405A Section V
Table 5-3, Adjustment Procedure (Cont'd)

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

h. Minimize sampling signul at probe tips as follows:

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

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

(3) Repeat steps t and 2 for Channel B probe adjusting Symmetry Control A4R15,
L. Repeat procedure of steps a through h to assure sampling efficlency Is properly adjusted.

j- U ripple on power supply voltages was excessive at Initial measurement, check ripple again,
Ripple should be normal.

5C. SEARCH SPZED.

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

45CiLLASCOPE

O o

o e FREQUENSY COUNTER

oo F—__]
@:’ LLRE

0 .,[/---.I |.—--.

- ,
a *00 GO S0P dheamy

| 2 2
1 I, 50-Ohm Load
2.. Probe Tee
5, Power Splitter
erremmin?

Figure 2H. Setup for Search Speed Adjustment

b. Put Search assembly Al2 on extender A28.
c¢. Direct couple Oscilloscope vertical input to the junction of A12Q7base and A12R25 slider.

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

e. Set B405A FREQ RANGE to 60-120 MHz, other settings are optional,

f. Osciuuscope display should be sawtooth waveform. Adjust Search Speed control A12R25 50 average
voltage of sawtooth is zero.
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Section V¥ Model 8405A
Table 5-3. Adjustment Procedure (Cont'd)

g. Relnsert Search rssembly Al12 without the extender.
h. Readjust the frequency of the 20 kHz internal reference oscillator as Iollows:
(1} Connect Frequency Counter to 20 kHz IF output A,

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

6. RF SECTION ADJUST,
8A. CHANNEL A AND B LOW FREQUENCY RF GAIN

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

19- 450Kz 430-1000NKz
SIGNAL GEXERATOR SIGMAL GENERATOR
2405
s ar
oyt ouT A D
i :
:
------- -t
RF POWER
L1411

5. Power spiitter
. 800 Lood 8. Low pass filter
2. Probe tee 10, Thermistor mount

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

b. Set 8405A controls as follows;
AMPLITUDE CHANNEL . . . . . . . i v i i s it vt s nsnens A
FREQ RANGE - MHZ . ... ... .0t ivenernennss..100MHz
AMPLITUDE RANGE . .. . ittt i vt en et s snnnses.300my
Other control settirgs optional,
c. Set Signal Generator frequency to 100 MHz and adjust output level to obtain 0.0 dBm reading on
RF Power Meter, Remove Thermlstor Mount and replace with Channel B Probe Tee.
NOTE

Before removing Thermistor Mount from getup, note Charnel A
AMPLITUDE meter reading, After replacing Thermistor }ount
with Channel B Probe Tee, readjust Signal Generator outm:t lével |
for previously noted Channel A AMPLITUDE meter reading.
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Model B405A Section V

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

d. Adjust Galn Control A4RS to make 8405A AMPLITUDE meter read 0 dBm,
e. Set AMPLITUDE CHANNEL selector to A,

f. Interchange Probes A and B,

g. Adjust Gain Control A3RS to make 8405A AMPLITUDE meter read 0 dBm,

NOTE

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

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

24054

1-10NHZ
SIENAL  CENERATOR Y {

o ouTmT

1. 500 Load
2, Probe tes RF

S. Powsr Splitter MILLINOLTMETER
11, Voltmeter, Probs fes

Figure 2K. Setup for RF Gain Adjustment

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

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

k. Remove 411A Probe Tee and replace with Channel B Probe Tee, If necessary, uljust signal gen-
erator output for Channel A meter reading noted in step §.

8

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,

o. Interchange probes A and B. Channe! A AMPLITUDE meter will, at 1 MHz read low. Usirg gain
control AJR5, adjust to about -0.2 dBm.,

p. Recheck Channet A and B amplitude meter readings at 100 MHz as described in steps a through g.
q. Channeis A and B amplitude meters should now read above 0 dBm, but not more than +0,2 dBm. If

necessary to readjust galn controls A4R5 and A3RS5 at 100 MHz, it will be necessary to recheck the
amplitude meter readings at 1 MHz,
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and note and record AMPLITUDE meter reading,

0. Depending upon your individual B405A, thegreatest amplitude measurement error may be at 0dBm
or at +10 dBm, Having measured the amplitude error for each channel (sters e and mfor
Channel B; steps f and n for Channel A), set ap)ropriate adjustment so that guipliiude erroris
within speclfication for each channel: Just within specification at either the 0 or +10 ¢Bm point,

_ Section V Model 8405A %
Test 5-3, Adjustment Procedure (Cont'd) B
== 6B. VOLTAGE ACCURACY (HIGH FREQUENCY). =
— [
=== [
o a. Using 1000 MHz Signal Generator, connect teet equipment as shown in Figure 2J, =
= b. Set B405A controls as follows: -
| =
il AMPLITUDE CHANNEL + .+ . .o v v v svess st . A =
— FREQUENCY RANGE . ... ...u'evuvrnunnn. .. 1000 MHz =
: o
2 AMPLITUDERANGE........................SOOmV e
F— | -3
=ad ¢. Set Signal Generator frequency to 1000 MHz and adjust output level to obtain 0.0 dBm reading on %
T RF Pawer Meter, Note Channel A AMPLITUDE meter reading. 3
= d. Remove Thermistor Mount and replace with Channel B Probeand Probe Tee. If necessary, readjust ;;5_,
E‘f—ﬁ: Signal Generator output level for Channel A AMPLITUDE meter reading noted in step c, =
= =
iﬂ €. Set AMPLITUDE CHANNEL to B. Channcl B AMPLITUDE meter should read high. Note and ==

- record reading. %
E f. Remove Channel B Probe and replace with Channel A Probe. Channel A AMPLITUDE meter should E
= read high, Record reading.

= :

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

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

— _
=

== 1. Adjust Signal Generator output level to obtain +10 dBm reading.

=

- J» Note Channel A AMPLITUDE meter reading,

?; k. Remove Thermistor Mountand 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

Channei  Adjust 0 dBm Specification  +10 dBm Spéc!ﬁcation
B A4R20 188 to 25¢ mV .537to . 87TV
A A3R20 188 to 259 mv 337 to 87TV

p. Minimize sampling signal at probe tip as follows:

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

(3) Adjust Symmetry Contro! 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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Model 8405A Section V
Table 5-3. Aajustment Procedure (Cont'd)

6C. DELAY LINE

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

b, Set 8405A controls as follows:
AMPLITUDE CHANNEL LT T T T - |
FREQUENCYRANGE-NH-Iz........................IOMBz

AMPLITUDERANGE............................-IOdB

c. Set Signal Generator [requency to 10 MHz and adjust output level for-10d6m 8405A AMPLITUDE
meter reading,

d. Adjust PHASE ZERO for 0 PHASE meter reading.
Replace the 10 - 100 MHz Signal Generator with the 1000 MHz Generator.

o
.

f. Set 8405A FREQ RANGE - MHz to 1000 MHz {fully cew),

€. Set Signal Generator [requency to 1000 MHz, and adjust output level for - 10 dBm AMPLITUDE
meter reading.

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

is normal.

1. 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).
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Model B405A Section V

Table 5-4. Front Panel Troubleshooting

GENERAL: Using this procedure, trouble can be isolated to a general circuit section. To isolate
trouble within a specific circult section, refer to schematic #iagrams or ather trouble-
shooting charts.

1 =1 NHz
SIGNAL CENERATOR #4054

O[]O o [I—

¢ 2000 00

12 2 1
Lol
W 1. 50-0hm Lood

2. Probe Tes
5. Power Splitter

PROCEDURE: a. Using setup shown above, sel 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), £80°, and OFFSET to 0°.

¢c. Inthe indications Table below, an "X" indicates failure and an "ok" indicates
normal gperation.

d. Starting in the upper left-hand corner, if the indication in the instrument agrees
with that in the manual, read horizontally, If the indications do not agree, drop
down one Mne. 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, AT, AB,
Al18Q4-6
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 ckls
X X X ok X (Table 5-8) or +20V Power

Supply (Table 5-5)

-20V Powe. Supply (Table
X X X X ok 5-6), or All, Ai2 (Table
5-8) or Primary Power ckt.

NOTES: 1. Channels A and B should read 10 mV x5% 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 [ully counterclockwise
(500-1000 MHz).
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Sectinn V Model 8405A
Table 5-5. +20 Volt Supply Troubleshooting
Symptom Procedure Indication Conclusion
High Qutput 1. Disconnect base of Q1 Qutput drops Q1 ok
Voltage Output same Q1 shorted
2. Re:zonnect base of Q1. Approximately 3.5V Al6CR3 ok
Meagure voltage across A16CR3 More than approximately 3.5V { A16CR3 open
3. Short emitter to base Al18Q1 Quiput drops Al16Q1 ok
Qutput same A16Q1 shorted
4. Measure voltage across Approximately 6.5V Al16CRT7 ok -
AL6CR? More than approximately 6.5V | A18CR7 open
5. Adjust A16R11 50 base of Qutput remains high Al6Q3 cpen
A16Q3 goes more rogative Output lowers but still high Al18Q3 gain too low
Low Qutput 1. Measure voltage across A16CR3 | Approximately 3.5V A16CR3 ok
Voltage T.ess than approximately 3.5¥ | A16CR3 shoried
2. Short emitter to collector A16Q1| Qutput rises QI ok
Output same Q1 open
3. Measure voltage across A16CR7 | Approximately 6.5V Al6CR7 ok
Less than approximately 6.5V | A18CR7 shorted
4. Measure voltage at collector Approximately 6.5V (same A16Q3 shorted
of A16Q3 as A18CR7)
5. Measure voltage at collector Same as voltage at emitter A16Q2 shorted
of A16Q2 Lower than A16Q2 A16Q2 ck
emitter voltage
fligh Ripple 1. Measure ripple at base of No ripple Al168C2 shorted
A16Q3 A16CRT shorted
2. Measure ripple at base of No ripple A16Q3 open
Al6Q1
3. Measure ripple at baue of Q1 No ripple A16Q1 open
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Madel B405A

Table 6-6. ~20 Volt Supply Troubleshooting

Section V

9 Symptom Procedure Indication Conclusion
" High Qutput 1. Disconnect bage of Q2 Qutput drops Q2 ok
Voltage Qutput same Q2 ghorted
2. Reconnect base of Q2 Approximately 3.6V Al6CRI0 ok
Measure voltage across
A16CR10 ;ﬂg;e than approximately Al8CR.J open
3. Short  Itter to base A16Q4 Qutput drops Al16Q4 ok
Qutput sgame A16Q4 shorted
4. Measure voltage across Approximately 8,1V Al16CR14 ok
A16CR14 More than approximately AI6CRI14 apen
6.1V
5. Adjust A16R23 8o base of Qutput remains high A!GQL_ sien
A16Q6 goes more negative Output lower but still high A16Q8 gain too low
Low Qutput 1, Measure voltage across Approximately 3.5V AIBCRI0 ok
Voltage A16CR10 Less than approximately A18CR10 sherted
.5V
2. Short emitter to collector Qutput rises Q2 ok
\ A16Q4 Cutput same QZ open
) 3. Measure voltage across Approximately 6.1/ Al6CR14 ok
@ ‘ L A16CR14 Less thun approxiriately A1l6CR14 shorted
ol 4. Measure voltage at Appr oximatel' 6,1V (sam-, A16Q6 shorted
0, collector of A16Q86 as A16CL 14}
. | , 5. Measure voltage at collector Same as voltage at emiiter A16Q5 shorted
C - of ALGRS. Lower than A16Q2 A16G3 ok
SN emitter voltage
Lo, = v
* L g High Ripple 1. Measure ripple at bage of No ripple A1€CS5 shorted
; ;'. o A18Q6 A16CR14 shorted
T 'F‘ 2. Measure ripple al vage of No ripple A16Q6 onen
e Al6Q4
3. Measure ripple at base of Q2 No ripple Al8Q4 opn
i . |
N |
]
[ . ‘
b 1,
, ‘
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Section V

Table 5~7. Phase Meter Circuit Troubleshooting

Model 84054

Symptem

Procedure
(See Note 2)

Indication

Conclusion

{See Note 1)
|

+180° regard.
less of ZERQ
control. Setting

at ABQA,

wave present

Meter Pegs 1. Check trigger pulses st bases of | Pulses are arriving Phase Inverter,

+ and - 180° ABQ9 and A8QI0 simulteneously A6Q2-4 Is defective
As ZERO

contrnl is Pulses are not arriving OFFSET switch,
adjusted sirulianeously A21, {4 defactive
Mster Pogs 1. Check waveform at zollector Symmetrical aquare Switch ABQ11-12 or

Current Source

NOTE: -20 Volt
be missing

ABQN3-16 is
defective
DC supply may [2. Check for trigger pulses at Trigger pulses Multivibrator,
base of ABQLD present ABQA-10 18
defective

3. Check for square wave at

XA8 (Pin 1),

Square wave at XA8
(Pin 1) and pulses at
collector of ABQI

Driver, ABQT i
defective

Square wave at XA8
(Pin 1) hut no pulaes at
collector of A8QI

Amplifier, A8QI,
or Switch ABQ2-3
s defective

4. Check for equare wave at

XA1 (Pin 1)

No square wave

Limiter, A5QM,
A5GC5, or A5QS is
delective

XA7 (Pin 1) gquare wave and
sine wave at A7Q2 collactor

Limiter A7Q5-8 Is
defective

Square waves at XA7
(Pin 1) and A7Q1
collector but no aine
wave at ATQ2 collector

Phase ghifter
ATQ2-4 ig
defective

Square wave at XA?
(Pin 1) but not A7TQ1
collector

A7Q1 is delictive

Meter Pegs 1.
-180° regard-
less of ZERO
control setting
NOTE: +20

Check waveform
at ABQI collector

Symmetrical square
wave present

Switch ABQl1-12,
or Current Source
ABQ16-19, or
OFFSET switch is
defective

volts DC supply

may be misaing| 2. Check for trigger pulses

at ABQO hase

Trigger pulses present

Multivibrator ABQS-
10 is defective

3. Check for aquare wave at

XAB8 (Pin 15)

—

Square wave at XA8 (Pin 15)
and pulses at ABCY
collector

ABQH is defectlive

Square wave but no pulses
at ASQM collector

ABQ4 or ABQ5-6 15
defective
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Mode) 8405A

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

Section V

Symptom
{See Note 1)

Procedure Indication

(See Nate 2)

Conclusion

angle exlsts between the two
good B405A appesr bad, For example,

input probes.

4. Check for square wave ot No square wave AlBQ4, A18Q5, or
XAg (PIn 1) A18Q6 I8 defective
XAS8 (Pin 1) Square wave Limfter A6Q5-6 is
and sine wave at AGQH defective
collector
Square wave at XA6 (Pin 1) | Phage Inverter
&nd A6QI collector but no ABQ2-4 is defectlve
slne wave at ABQY collector
Square wave at XA6 (Pin 1) A6QI is defective
but not ABQI collector
Meter needle, |1. Check wavefor:: at A3CH Symrnetrical Square wave 'Phase meter section
ueing ZERO coliector out of adjustment:
control, is Refer to adjustment
adjustable procedure, Section
but not V.
symr . etrically
abr it 0° Square wave not Phase Iaverter
‘ symmetrical A8Q2-4 or Phase
Shifter A7Q2-4
is defective
i No meter 1. Remove 8405A power cord No meter deflection Defoctive meter
movement, and connect ohmmeter
meter &cross phage meter Meter deflection One or both wires
reads 0° terminalg connecting meter
to circultry must
be broken,
Phase meter [1. Set OF FSET switch to 0 voits at A6 (Pin 8) Phase Inverter
trouble exists any setting between -80° and ABQ™-4 is defectlve
only for ~180° nr +100° and +180°
OFFSET ang measure DC voltage at +20 volts at A6 (Pin 8) The gection of
gettings A8 (PIn 8) OFFSET switch
from -90° to A2181A/B which
-180° and operates A6Q2-3
+100° to is defective
+160° (See
Note 3§
NOTES:
1. Test setnp and 8405A control settings are same as for front
panel troubleshooting Table 5-4,
2. All gine waves and square waves are 20 kHz; pulses have
30 kHz repetition rates.
3. The Phase Meter Offsat contrel is intended for use ONLY when a definite phase

Misuse of the Cffset control makes a
with an input phase angle of 0°, metting

the Qffeet control between +100 and +180 or between -90 and ' -180 will cause

the Phase Meter to "peg”, this ts entirely normal.
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Model 8405A

Section ¥
Table 6-8. Channel A and APC T.cubleshaoting
Symptom Procedure Indication Conclusfon
{Note 1)
APC lamp 1. Check for -20 volts BC at No -20 Volts DC Rear panel -20V
does not XA12 (Pin 11) fuge or -20 Volt
light with Power Supply is
FREQ RANGE defective(Table 5-6)

swlitch set to
§500-1000 MHz

2.

Check for 20 MHz
osclllator signal at XAl12
{Pin 10)

No 20 MHz Signal

Reference
QOsclllator
Al1Q4-b is
defective

Check for -15 volts
DC at XA1Z (PIn 7)

No -15 volts DC

Lamp driver

Al2Q6

is defective

=15 volts DC ok

APC unlocked
lamp !5 defective

APC lamp
remalus lit
with switch
set to 1-4
MEz

Check for +20 volts
DC at XA12 (Pin 12)

No +20 volts DC

Rear panel +20V
fuse or +20 V

Power Supply is
defective (Table 5-5)

Change Signal Source Fre-
quency and 8405A FREQ
RANGE switch to about
8-10 MHz.

APC Lamp goes out
and meters indicate
readings

Al3 Assy is
defective (Probably
bad capacitor or
changed value
resistor), or
FREQ RANGFE
switch A2451 is
defective.

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

APC lamp goes out and

meters indicate readings.

Probe A eircuit
board agsembly
Is defective,

"9

Remove Probe board from
cable agsembly. Turn B405A
off and check cable for
open-circuits.

Replace Probe A board
assembly in cable agsembly.
Check for search ramp at

Ramp signal as shown
opposite page 7-15.

Al4 Asgembly,
Alb Assembly,
A24S1 FREQ

XA12 - 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 (aulty. To remove board remove setserew marked "Do

not remove this screw" in Fig, 7-5, To re

on plug is aligned with key on socket,

place board be sure key
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Model 8405A

Table 5-8. Channel B Circuit Troubleshcoting

Section V

Probe B circuit hoard 1s
defective

Sympton Procedure Indicatiun Conclusion
{See Note 1)
CHANNEL B : Isolate trouble within IF ampliufier IF Amplifier
IF QUTPUT A18Ql-3by CHANNEL BIF TUNING A18Q1-3 is
waveform ls AND GAIN Adjustment procedure defective.
2 20 kHz (Table 5-3 part 3B).
sine wave of
about
10 mV rms
{28 mV pk-pk)
CHANNEL B 1. Check for pulse cutput at XA4-Pin No Pulges Resistor A15R2,
IF OUTPUT 4 (Compare with pulses at XA3- or Al7 Delay
is much Pin 4). These two pictures line, A19 or A20
less then should look the same. Decoupling Dlode
10 mVor Assy 18 defective
there is
no output 2. Check for pulse gutput at probe Pulacs ok Probe B amplifier
tip (compare "sith CHANNEL A A2A1Q1 or A4
probe tip), These two plctures Assy Amplitier
should look the same, A4Ql Is defective
Pulses much Probe B diodes,
laxrger than those or Amplifier A4Q2
at CHANNEL A defective
probe tip.
Pulses very Probe B Circuit
small (or no pulses Assy, probe cable,
at all) or A4T1 defective,
Q=
A4 Assy out of
adjustment., Refer
to PULSE
generator and
eampler adjust
Table 5-3
3. Remov> Probe B circult board Pulses ok Probe B cireunit
Assy from ite socket. Replace board Asay 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 atove to determine if pulses at all defective

NOTE:

1. TEST Setup and 8405A control settings are same

as for Table 5-4.

5-33/5-34






1 for ordering

‘parts in .alpha-

mmerlcll order ‘of their: reference designltions and’
!nd!cmsthe dmrlption and HP stock number of each °
ptrt, together, with nny appllcnble notes. :Table 6-2.
lists pl.rts' in"alpha-mimerical order of their BPutock
i rovidés the following. in!ormation on

L N A
6 'i To obtnln repln.cement plrts, address orﬂer or-
. inquiryto: your local Hewlett-Packard sales and sery.
ice office (see lists at rear'of this manual). Identlfy
pa.rts by Hewlett-Packard stock mu:nber. S

t




0140-0154

0!80-037
'018C-0374

2I00-1757
069!-3!51

REFXD
RS FXD;

I“Gl IDEN‘I’ MLUE '
'HIUSINB ASSV:NW.E

iuus Assv:s scm. cnu e '
mu u)nss SPaNEL mr s an Assv sncur-r
SRR

;nnmn Assmmu Ao

iﬂl RECOIIEMED m FIEI.D IEN.ICE‘!I'I’

. wnn»pswumg FESH .' N

NOT RECONENDED FOR nan'aeauchsur

: i

‘ mz 35voc}u. R
‘ci#xD!mIcA 110 oF 53 v
CIFXD ELECT| 10 UF 108 20VDCH '
C3#XD; ELECY. 10 Uk 108 20VDCH
. C3FXD, ELECY 10 i 108 20¥DCH
C2FXD. ELECY 4 11!1:: 0% 31;? ,
 C36XD/CER 0.01) UF +80-20% ldnuuu:
"CEFXD[CER [0L4T/UF 480~208 25W0CH
C:5XD CER’ D.4T UF. +80-208 25¥0Ch
CIFXD CER 220 PF +80-20% 1000VOCH
csnn CER 220 PF +80-208 looamu.

CeFXD. ceu-"zzo PE+80-20% toboucu”"" |
c:xrxonm 220 rr 030-27: 1000¥OCk'

REEXD MET.FLK 316K OHN x
RIFXD MET FLM 1. 10K ONN 1

(REFXD’ MET./FAN. 4.64K ONM, 11 un
REVAR WNi500 OHM 58 1)t i

T FLN 147 OHM 1%’ IllIJ;'q‘ ..
T Fu 3.16& Nil 18 1788

* R3FXD ;fr AN 19.6K
ne




1 08983427 -

7 0160=01 14

- 0I57-1078 "
S ousF-cack

- 0151~0440 _jj
2100=1761

;noqa-nsol .

L 0698=3157
706983157
. 2190=0942
- 0T57-0244"
0698-3437 .
0698-3437

0698-3437

0751-02“

0180=0374.
_G180~037s

. /0180=2055
01sC~0174

069!-3]55
- 2100-1757.
. 0658-3157 .

08983157
‘069 8=343
0151-027

075?—063

. 0698=3187

“Rzexp ner FLN; 1.41: cuu i3 uzn .
. REFXD WEF FLN 100 OW IS 1/8N "
RIFXD'NET FAM 1.96K GWM 1% 172w . -
“REFXD MET FAM, T.50K GHM 13- 176w
REVAR Wi 10K L SR s

U REEXD ntr Fan 2.37%. OHN 1% 178
;0. REEND MET FAM 19.6K GHM LS 1/8W ..
7 RSFND MET FAN 19.6K ONN AT 1/88 '
REFXD MET FLM 19.6K OHM 1S iuu.]

HIVAR: FLN 50K OHM . zo: 3uu

. § " Ty
-R:EIDIE‘I'.FI.I 17.8° ouu 513 uau
RzFXD KET: FAM 133 0HN 1Y 230
., REFXD MET: FLM 133 OHM 1% n(au_.‘--

RTFXD MET FLM 133700018 178N
'asrxn llEt sa.n 133 0NN 1R 1/8M
) . )j B
.._-.asnn nsr ru n s numps uu
;'DELETED (REPLACED WITH: A lsnom’)

' IIIIHSFMHER SBILUI

CFD’ uu:a 110 » s: ‘
CLFXD:ELECT, 10 UF /108 20VDCM
‘CLFXD ELECT '10°UF. 108 20V0CM -
C2FXD ELECT 10 UF. 108 ‘20WD68

'c:no ‘CER 0.47 UF »80-208 25VOCH
CEFXD CER '0.47 UF : #80-208 25VDEN
CSFXD:CEN' 220 PF +80-20% 1000VOCH

i c:no‘

CER- 220 PF‘ 0!0-—208 IOOOUEU-'-,

RIBXD MET FLN 3.1&:'0‘!: i usu
RIFXD MET FLM 1.10K QWM 1X R/8N -
REFXDIMET FAN 4, 60K OHn 13 1/4n
S REVAR MW-50)| 0NN S8 0N 0 :

ASEXD r‘nfu'm.u PREY
REFXG WMEY FLM 147 ONA 13 1/9%
REFXD . MET. FLW 3.6 ONM 1311/

:snlnfcn ;zzo mupfao-a_oxf ,lqoouncu_-,,;-..,-' !
CiFXD CER 220 ‘o $80-20%: 1000VBCK &

#sﬁm nﬂ-

'é“am’ rru ordering information’




0757=107
0757-0401 -

'2[0‘8-1751-'

n_on-,ansz
0698-3157"
0698-3157
2100-0842

069'—-3637

. 5020~2045

0698-3402: . |
0757-0440 -

'0757-0294

’osn-ua: !

G RERXD RET FLM 1. :
CoREFXD MET FLN 100 OHN LY IIGH

REFXD MET FAN 1.96K OHN’ L. IIZH

"REFXD MET FLW 7.50K ONN ll lllﬁ

' RSFID IE'I’ ﬂ.ﬂ .STK ﬂll ll llIH .
RS FXD MET. FLE' 39.6K OHN 13 1/8W . ::'~.
IHFID ‘RETFAK 19.6K 0HN 1% 1488
_REFRD FLM 19,6K OHM- 1%'\118'#
a:vn FLI §OK M 208 EIQH

nanm nEt n.u n.a mu 1% uu

Lo REFND MET FAM 133 0B L3 1/88
o RBFRD MER FEN 133 OHR 1% 1788

"RRFXD MEY FLN.133°00M 1% L78M

. RIFXD nn nh 133 onn, u lnﬂ

.

© U R2EXD MET'FLN 17.8 OMN ax s
| PELETED (REPLACED w_xm 4__5chra

'_.tuusronuenunw

IDMD lSSVI ISDI.A'I'IGN
CSFID EI.EC'I 4.7 uF IOI 3I‘JDCH

'.1‘~| !.‘ oy

‘ c:rxo cn n.rw no-zos shvor.h

CEXD WICA 0.01UF 18
GIFXD ' ELECT. 4.7, UF 103; svncu.
_CstQ‘EI.El_:‘_I"=.Q.1 U mz 35VDCH

CEFXD ELECT 4.7 'UF; 1GE 35VDCH
[ CBFRD ELECT 4.7 UF 103 35VDCH
LELFXD-ELECT 4.7 UF 103 35%0Ck
CesFXD. ELECI'A-'I IF IOI 35'068‘
AR ¥
IFID,EI.EC'I’ ;’4.? IF
4 7 I‘

108 35v0CH’

"REVAR W 10K OHK 5% 1w R

XD ELECT 05022 UF - 108" 35vncw~'-




0898-3160

0757—02!0

: ows:-wu i
ma—ochs‘ '

0151-0“2

’I’RMSIS‘IORISII.ICOH ﬂﬂl
IRINSISIDHSSII.ICDN;HI'
TRANSISTOR:SILICON NPN
TRANSISTOR:SILECON ‘NPN
IHMSISVORSSMICDN Nll

) HEI' Fu I9.6K DHH IS llli,

. REFXD NET FAM 19.6K ONN 13 1/8M

‘R$FXD NET. FLM 10,04 OHN 18 /80
"REFXD MET FLM 35.6R OHM §Z lﬂ‘h'
leln lE'I' Flﬂ_ IK I'.I'Il Il IIIH

REFXD MET. FLN 12.1K OHW u_'

REFRD MET FLM. 1.9“ suu'
: NOT ASSIGNED ', R

‘REFXD" ust' FAN:1.78K GHM 1%’
REFXD MET. FLl 162K ONNW 1%
REFXD MET FAN'1.62K nuu_ 13

; aaun RET. FAN 5.11K. nnn‘nw

VREFXD MET FLR 1X ONW 1X-1/8M
REEXD:MET FLM 511 ONB )8 II_BH
RIFXD NET - FI.I s ﬂll 13 W/8M

+ REFAD IE‘I’ Fl.l
‘REBXD IE'I’ m,

170K ONRIS 1/8N
133K 0NN 1%;1428 "
(14T OHM 1Z L/0N

iy

:rxn aecr a7 m: 3svncu
S C1FXD; Fucr ? ur-? 108’ 35¥DCH
g

CLFXDELECT 4.7 UF'10%’ 35'8:&""_
" CLEXD, RICA® 2250PF .18 300VDCH! .
CIFID}EI.EC'I' 4T I.F 108 35¥DCH
CIFXD. I,EI.EC'I' Aal ’W IDI SSUMU

c':nn' LECT 4.7 us' 108 35VDCH.
CHPXDELECT 4.7 UF 103 35VDCH




) MIca o.otus as
e 108 uvoca

'CEFXD ELELT 4.7 I.F 108 - 3BVOCH
Sl‘lb CER 15 PF 5% 500Y0CM -
CsFXD’ CER: ‘15 -PF 5% SOOVOCH
CSFID Cﬁl IS PF: !8 SOOUII ‘

OLO0ESSILICON :mia lsbiv -
DIGOESSILICON 30 30V

'l'llﬂlSlS'l’DllSlLlCﬂ I-Pl
TRANSISTORSILECON -MPN
TRANSESTORSTILICON NPM:
TRARSISTOR1SILICON ool
JIIISISMIS!LICN .Pl

‘REF _HET FLR 12338 OHM AR IIZI
_Il:l D MET FAM 147 OMB ll 1A
RSFXDIE! Fll 1330 QHN, l!“

' 27

0757-0439 " | 7 TRadx0:NET FLR 8 01K GHW 1% 1788 e
0152-0200 . :RZGXD MWET FAM s.szx "ONR 121780

" WREXD MET LN 3.83K oun*’

RIEXD MET- FAN 100K MM 1371488~
REEXD, WET:FAM 383K ONN 18 1784
RIFAD NET FANI26.1K ONNILE 1/8N

~C19! Bl asnnmsr au z;.s& WM 13 3/aN
06983142 o REFXD MET. FLN 48.4K OHN 1% 1783
0757-0486 .| . /RIFXD MET . FLN R10X DHN 3% 3/84 .
'0650=3153 RIFXD MET FLN,3.830 OHR 1X 1780
0ss8-3153 | " RaFxD IET FAR 3 a3’ ouu‘ 13 1/0u

0757—02‘!0 o N REEXD IEI"FI.l 5.‘2& ﬂll ll ll.l
06980083 2 REFXD MET, FBN 196K DHR 1% IIII
0751-0448 oo REFRD WET  FAN 110K [ RYRYE

06S8-3162_ | - ISFKD lE‘l’ Flﬁ “.“ omu ll”illl




LR

', amw usr n.n'z.lsx nuu 1% L)
"REFXD MEY: FLM:28.7K:0HN 1% 178

. REEXD NET FAR 1956 ONN g3 umi
“REFXD,MEY FLM. 100, 0Mlt- AR uu‘
amm MET. LM nu nuu u uau i

) : .u:mmk aa:t -4.1 u#u: asm:u
U p180=-0100 ¢  CLFXD ELECT 4.7 UF '1GX 35vOCH -
 0188-0100 - CRFAD ELECT 4.7 UF 108 35VDCH
..0180-0100 [CEFXD ELECT 4.7, UF 108 uunci ‘
g c:nn NICA: um PFIIS

) ‘a"-

c:nomu:d mo PEiL o
CLEXO MICA 0.01UF 18 ;i i
CEFXD ELECT -4.77UF 101 /Bsimcu
CLFXD ELECT, 457 ur:ms 3IsvoCk |
CREXD ELECT 4.7 UF

Crixp EI.EC‘I' ‘Q-'l U lOl 35UDCU
OIIO-OIOO L GIEAD ELECY, 4.7 UE,: lﬂ! AsSvice

- 0180=-0100 ;#CIFXD ELECT 4.7’ UF.103 35¥DCH

,.0180-0100 | CMFXD ELECT: 47 UF ,10% 38¥DCH

! o CRFRD El!‘? 4.1 UF lﬂl 3suocu o

. CEEXD ‘!I.ﬂ:l’ 4.7 UF 108 35¥DCH
C2FXD CER 15 PF: 55 S00VDCM
|€E8XD CER 15 #F 58 500v0CH

i TaaNsISTORsSIL 1COM on
. TRANSISTORZSILECON WP

‘TRANSISTORESILECON MM
wnmnsm:sulm »u

Fe9s-3158 REBXD NET SLN. 464K ONN u waw

0698313411 | ' R1EXD WET FLN 17.8K OHN 1% 18N .

RSFXD MET 'FLR 1.33K QWM. 1% 1/2w

3FRD WET FAM 147 OHN 1% 148N
RISXD MET Fb: '




07570465
0757-£280

_0751‘04‘5
;06%8~315] -

01531058

I B
0157-0199 ' |-
0151-045 |
0T57-GAkS
0598-3157 -

057=0466

-0698-3162

06$8-0085

“06S8=3447
;0698<0083 "
069.—3! 53’ 2
0151—02‘0 al

'orsv-cus

0858~3162 "

0698-0084
CT5T-0441°
=oool—3uo

ouo—-onw
: mal-noan i

1962-0018"
q1902100|.'
19010040
1902-0048

9140 0120
9140-0120

5 REFXD MET.FAN
“HEFXD -MET FLM

__ll:f»lo RET FLN

‘ RiFXD NET FLN

le-

RIFXD HEI’ RI

L REFRD: NET FAM

A

REFXD MET
RIFXD METV
Il:l'-ln OIE'I' Fi

' ,a:ﬂn nﬂ? 40

"REFADNET
REEXD MET,

- REFXD MET

‘Re FID IE‘I

' REEXD ust'}‘

_REFRD MET’

RzFXD MET_ FLR

RIEXD MET:FLM .

‘8 un"nsr*'uu

REEXD, MET FAN
"R FXD WET- FAN:
- REFXD MET FAM
‘REFXD MET FLA
'REEXD BET FLW

‘100K - OHR 18 ll“
RK Oni 13 148N
100K QMM LS II“

- 2.807K DHN 18 ,llllw
l-'ﬁ'ﬂt'ﬂﬂl ll 178M

205K OHn 18 uu
100K OKR/ 1% 2788 -
. JOOK OHN 13 .1/8M;
“19.6K OHN 13 1/0M

237 ﬂ'll ll IJII

1ovek’ auu I 1/8m
110K ONM 1S 378N
‘46.4K GHN 1X L/8N
3.03K OKM 1% 14BN, |

1,47k OHN 18 1788

z.su ouu n luu
422 0NN )X 14BN -
N+54K OHN 1% L1/8M,
3.834 OHP 18 . LJ08' -
Se62K: auml uu

10K oau iz uu
4B.AK OHN 15 1 /88
2.15K OHNI 1S 1784
9.25% CHN IS 178k -
196 OMB 13 uad "

3 R:FID IE'I' Fll lib Dﬂﬂ ll lllﬂ

g BOAR 'Assv PHASE METER

;c:nn ua wo (3 sa sonvncu S ;

i *csrxu‘csn A00 PF 53 5 saovncu

/NDT ASSIGNED
"MICA. 270° PF 'sg. -

" CaFxD CER- 0.01"UF' uo-zoz lmu:a.ff

"CaFND CEA 0.01 UF. $80-208

“\ Tty =

CEFXD ELECT 4.7 "UF 108 35¥OCH
GTFRO ELECT. 100 UF '20%:2090CH
CLFXD! EI.ECI’\‘-T WE 108 3*‘“!

: BFID CER 1-0 IF 20! ?SUB'IU

'DIGDE BREAKDOWN31L.7V szl B

.DIODE SILICON’ 30 MA snuv=

COIL FXD 0 l UH 20%
CoIL: FXE;’ 0.1'UH 20%

lanvncu o




~9tec-ons |l Jml"unn 500 UN 5:
9140-c324 | /ICONILIFXD RF 10 UM .
Sl4c-o11e |1 colunm RF 10 UK
5020-2065

usa-acnw

-__,,:asa-oons
1654~cg05 |7
1p53-000%:" | | . TRANSISTORESILICON: PNP
1853~0005,. |- | ' FRANSESTORzSILICON PNP '

‘ tums:smnss:ucnumn 2nmli

. i mms:smn:slucnu un ant08; "
’IhSA-OUOS : R\NSISIM:SILICDN ”ﬂ ‘2NT08

. 1854=0005 ‘ IﬂMSlSTﬂl ESILIW NPN ,2.70"
. 1854=0905 " | rams:smugsulcnh NPh ‘2xT08.
: '_;11!_5".‘_0003i L IRINSIswa .’, sn.lw. Sl
; . TR SR ”\ i
L TMNSISTN NPN Sn.!l:ﬂl “
1.5‘-0033 !RANSIS‘I'DISIPH Slllcnllll S
l.cho’-x . Ialﬂ:lﬂﬂssulm NPN 2WT08 -
; l205-0202 L HEAT DISSIPATOR lSEllﬁﬂ“ﬂW'ﬂ.
ll!‘-OMS ."lﬂ‘“SlS'@SSIlICO“ H’l 2“70.

nzns-ozoz o ! lss»nm:sem:mm ;
.1853-0003 TRANSISTORSPNP SILICOR 30V 900NW ™
1853-000) : RANSISTORCRNP. suum&};mv 900NN
) TRANSISTORz SILICON PNP'"; (&'
{HEAT mss:ntu:seuuom T0R

IISS-OOOO
-1205- 0 202

;nsno ‘WET ¥ »; l.a\u mu izl uan
REFXD MET: FLW 1X' QWA 1S VL L B
-BEFXD MEE,FAN 3.83K OHR 18 L/80
‘REFRD MET FLN 340K GHI LB L/8N: Y |
'nslnn._nﬂ FI.I 215 On: l:)luh TER

REEXD MET Fll ID.OK m ll‘ I“
L REERD MET. FLM 1.7 MR- 18 lll&
o HIFID MET- FLR'1K gt WV 'E

RIFXD' WET ,FQN ‘3.83K GHN 1X llll

ﬂsFlD IEI' FUI 3-&..! Il'll )l ll”

‘=|

1 0698=3445 | RSFZD*IE'I’ FLI 36' onit ll 170
06‘]—3405 BERRKE Ilflﬂ NET FM 422 QWA 1% 1728
L ':RBIID BET 'FAR’ “22 one 13 IJZI;
RH‘!? IEI’ FM‘ IK Dﬂl‘-ll lllh
‘HIFID BEI' Fll ll‘ﬂﬁ! lI .llll _
“RLERD IEI' FAR 348 OHE 1Z 2/88"
. A3 FXD IE'I FAN IGZ O 13 178N




REFND MEV FLN 14T ’nun !: uzu
RLEXD MN-384.3 DAN'0J1E A2y . -
- REEND MET. FLM) 75,08 OHN'\E uu :
mmh}ua 20 gHN 108 1N | -
ouﬂ o.n uu
! Vil 1 e 1,
FXD MET. FLN, ;sg o 18 YR
"REFXD MEY’ nn%z.cu onn 13 uzu
i MOT |ASSIGNED )
) JREFX0 WM 4776 OHN' O.I uu VA
aunn'uer m zs.ox ouu u un S

YT 1-1642
c757-0280
06983153

: .CIFRD EI.ECI IOO Il 20! 20“. ‘
"C3FXD WY 0.039 UF 108" znnvncu o
‘CLFXD MICA 2000 PF 28
CaFND ELECT ! 6.7 I.F IOI

: Cl'ln EI.!C'I’ 4-? IE lOl SSUBCU
. Ca6XD ELECT 4.7 UF ‘108 35¥DCH|
CIFXD ELECT 4.7 UF 103 35VDCH
CEFXD ELECT 4.7 UF 103 35¥DCH
ClFlD_!lECT 4.7 IJF lﬂl nvnr.u

DIUDEBSII.ICDU SOIA SOIU

nmasssulcnu 3ou}a 3ouv

cnn.:ns sooo U Jox.
- mn Exmcmn
| |  TRANSISTORS STLECON [
1883-0020 | _"tunus!smaxslucou p
1054-0070 | " TRANSISTOR:SILICON NPh

1854-0071" ' : JRANSISTORZSILECON ‘NPN 8
| TRANSISTORaSILECON PNP




' Ly
0757-0447
'0757-0459
< 01510445

;oun-auz
0757-0401

2
0757—03’4
. 0698=3 ISO‘\E ;

0752-C424
07570424
07570833 . -
| 0757-04e4

_o1871-0274
0752-0280

i
ll ll

REFXD NE'I' FAN. “.Zl QHA IR 143N

REFXD. MET. FLM 100K OHN 3R 1789

- KSFXD NET. Fil A OH) A% ‘IIBH

B2FXD MET FLN’ ‘loo oHn - u.-uu

“RIEXD NET ‘FLW 10.0K OKR /i3 umr L
R1EXD MET, FLN 51,1 OKM:38 1/8W .
RIBXD MET FAM 167K, Tt

. RIFXD MET FAN 5.62K ONH 1% 1/8M
RSFXDNET FLW 261 0N I8 N0

nazno NET rn 2.01& nun u uu :
REFXD. MET FLN 48.44 OH /u 1/8M
(REEXD MET FAN 20.7K QMR 1T 1/8M
.REFXD MET FLMN 12.1K oun u uu
nsno IEI’ : :

" u :I.Il ~
nno"uet FLN . 9.nﬂt ¥ Ty A% 1484
nsun IEI sun 110 OHB/ 131788 ;¢

‘2-6!! nun ll ll.

uxo ET nn 178k 1% 174k
‘REFXD; BET: FLM 1.10X Q4N 18 1788
tEND MET FLN 1. 10K ONN, IR 1/8M
3FXD MET FLR S.11K ONM 1S 1720
26X0D lﬂ;l FLm. 90.9u uun B 1/8u
Lo P i !
A:EXD MET/FLN 1, 21K nun_u uu,
‘REFXD MET m- u;m;u Y] Y]




[}

OIIMMO
0140-0179 -
0140-0155
A 0!“-226!

.,h."

c:rub cn' o.oz' F oso-aox mounr.u

.CoBND ELECT 6.? UF. 108 35¥0CH |-
"CIEXD ELECT- 47 UF 108 235¥DCH :
CCFXD EI.ECI’ 4.7 IF IOI ASWDCH

;mxn WICA. uas ‘»F 18’ Siaouacn'
' CAFXD. CER, 15 PF ' 5%’ S00VOCW .
c:uo.um, 510, PF 3K 3oouncu

SR ) “

nimsssulmu NATCHED nu

niooss:slum MAYCHED _
‘PARY OF 'A1OCRS '
DLOCESISILICON RATCHED nn

RANSISTOR sn.rcon NEN'
TRANSISTOR sn.:cbu NPN‘

RYFXD ) uu AN 9.09.. et \u‘ ifan

T R$RRO IE'I' FAN 3,11K QNN 13 ll“ B

RIEXD MET: FLN IX.OHN, LS LABN .
CREFAD MET FaM ‘382 ONal 18 148K

.. REFXD MEY Fll 316 (I'll ll ll“

.
'

illFlD IE! Ftl ll ﬂﬂﬂ IS lllﬂ .
RTEXD NET FAM ‘215 OWit 18 ll“ Lt
'RIFXD WET FAN 3.83K OHMN 1% 1488
-RIFXD MET FLN 6.81K OHN: iz 1/8M
:nu‘-xn MET ‘35' b Ohin 18’ IIII,




0698=315%
: 061'—3405

0a9 b
069.—3442
Blﬁ?—ﬂﬂl

"MET ‘AABM
..usxn; IEI‘ sul sx.n nun"u u’ ¥
; REBXD llE'l FAN, S1L) ouu 1%.1/84
e .

NLL
1

iy

. ,-;zao.w.,z novr,cu.
CREXD ELECT 6.3 UF 108 5
r.uxn MICMISODIPF 2%

{ 4 no—gos 25\“&
c:nmnm 5600 PE 58
unt;,\assuusn s

/1
NOT,/ASS 1GNED v/
noT’ Asslma :

"30MA ;
‘DMODESIL K ﬂ!lﬂlﬂ'rlﬂﬂﬂl
100NV 10004
& nms:sulm_ 3084 30WV )
DMESSIUCOI m MUU,\




nwns:sufcau 304730k
‘DLCDEISILICON 30MA 30N
DECDESCILICON 30MA°30MV |
OLODEzSILECON 30MA 30WV)!
nmoe:su:cnwsou,sow A

nlcos:slucoa 30MA° .umv_
" DLGOE  BREAKDGWNESIAICIN 1 2v, 5: C
. DEGDERSILICON" 30MA 30NN
. DIGDESSILICON 30MA 30MV "
; umns:smcon,snu uuv ¥

Cad

TRANSESTOR:SELICON NPM zuico
ramsnslon:suuou NPN ZNT08
' i w" !

Skt _
mmszs‘musxum NP

FXD: uarml ‘2,87K" m, 1: u-
(REFXD MET FLR 1.62K OWN' 1% ) /8N
wsﬂm KET FLN 3.838° ONN IX uu
'REFXD. MET) FON | 464 OHN 1% 1480
lllgm“lﬁ'l'

u-“ £ !
:un BET. sluu mn u lnu
RIEND: METIFLN 562! ‘ONN 1%/ lmi
,})’assxnf MET FALM 562 DHN’ 18 1728
J,za 'R FAD’ MEV FAN. /100 ONN. 1X 1480
«-'g]}‘g RIFXD MEL, nn'xonrm u /A
i " N0 NET -um:m oM R 1/
LTALEXD | WETFLN mnx. nun A% 18w
lg@ssunn [IRCRIA ¥
'REEXD MET ELN

~2 sk ﬂll-ll llli
RIFXAD HE! LN a2.2K Okh 1% lllli S
. ‘RTEAD NET FLI 46.4K ONA 1T 1788
llilﬂ NET  FiM 6-22! ONM: L8 170w
Rlﬁlﬂ ﬂE‘I’ Fll “.ﬂ GII l! IJIU A

ﬁu Wt 10K OWItSE 1N
" REVAR W SK OWM, SE W T
RIFAD MET FLN 42.2K OMM | u 1s
'REEXD MET Fom.2 ngu nm- 151/
Ty Asswasn o

NL}’ ke
Wb




'~

e

5 s12cs

12610

A12C11 "

0757—0“2
04983150

0498=3455°

'cwxn CER_0.07 uE 20: 'S00MQCH |
(CREXD'CER 1.0 UF 20% 2SVOCN, . .
CiFXDCER 0,05 UF +80-208 ) vncn

JC2FXD EIECT :

- C3EXD CER IS PF SI sbom.-

J'CEFRD CER 15 PF SES20VOCN

CzFX0 ElEC'l'l-T ll= It‘l JIUMH

‘DAGDESSTLICON 307" 30K
\nuosss:um 30Ma __30:1

I’RMSISIORISIIJI:M NPN .
TRANSISTORSSILICON NPK
TRANSISTOR:SILICON PN
IRMSIS'I’MSSII.ICON m

: 'mmnsrba:sxucnu e
TRANSESTOR:SILICON NPK

TRANSISTORZSTLICON MK

!nusnmnk s:ucnu 'l’

ﬁlFlD' IE'I' FLI “.QK mll 1% ll"f:.
"REFXD MET FLM 10.0K OHN.1X 178w
RIFXD MET FLN 2,.37K -OHN. 1% 1/8u

-RGFID HE'I Fin: 261& M l‘ lllﬁf :




ML FED MET FoM' s.n& ‘oW 1R 1

‘REFX0 NET Fhlt 1.96K DNN JE 1/8N

R2FXD MET FLE 619K 0NN 1S L/8W e
1. RS EX0 hn AN 194 CHil 18 14BN

4 \ 5 B

,nsnn MET LN, 10.0K nml-u e
" meFKD NET (FAN 2.15K QNN 1S 1/88
' R3FND NET FAW 6198 ONN 1K 3/89
RIFXD MET FAN 28.70 ONR 1S 1/8M
FXAD MET FLN 20,78 ONN 181784

RABXD MEV FLK 68.1K QMR 13 '1/8M
RFXD NET FAN L9SK OHR 1S 2788
ALFXD WET FLR 3.83K QNN 1% 1/8W . ,
WS EXD NET, FUil 'S.62K OHN 1% 1/8M
nnn MET. FAN 100K ouu » Illll_

j:nn uer sul, .zs& nul u uw
| RBEND: MET, FLN 147K 0NN 1% 178

' REEND MET. FAN 28.TK OHR 1% L/88
;: RESXD MET- FLM 61.9K OWN 12 1488 -

awu'ﬂu su onn 208 uwtn
a:nn'nﬂ Ful 3.4u nuu i luu
RtFXD COMP. 430 OHM 5% “1/2W

ASFXD' ﬂ‘l Fl.l 2T DIII iB llli

RAFAD 'MET FAN 4. m onn- u uw
" RESXD METS XLE 'T5.0K 0NN 18 3/8N.
ALFXD MET Al 16.20 DHP. 1S RV

RSFXD MET FLR 196K OH, 181780 s

nuo'nﬂ Fn z.n;-m 18 uu_t

VR ERD WES FAN'S1a1T 0NN A8 BIBM:
,numun PR 510 0H0 181788
“REEAD’ uit nn-,zlsmm 13 1/88

ISFID IEI’-FII I“"”il’ Il“
CJISFID "ET. FAN . 196 OWl 18 1A0M
Rz FXD NET FLl 196 Ol Il A/8N

GSFID w O.l I.F 108 . 200V0CH
‘GRFXD NY' 0.1 UF 108, ZGGUW
C35XD WICA 5000 PF 28




" o180-2261" CEFXD CEk 15 VF. 5t saavncu' " :
. 0leC-2261 ., CEEX0 CER. 1% PF 8§ 500VDCW '
0160-2261, °, ' : . g b
"rfi'u [ | ‘ 'I."_ ll
1WS4~0071 - musnmn:sum Y ! .
1054-007% . ramslsmu:sn.m.uu g N
!,- ‘RzéxD nsr ELN 3»25! oM’ R
*0698-0083 'REFXD MET: !nu x.,m GHN 1S L/8u | . o
' 0698-3136 ‘RIFXD MET /FLW 178K 0NN AS 21788 : i
£ 0698-3158 (RIFXD MET FLV 237K GHN A% uaw : Lt
|/ 0757~0405 R2EX0 ﬂlﬂ\ Fu 162 .0 1% 1/8M " 3 |
. L T i " . s . “’ o
orn—nsnz _ KLEXD MEV L 120" 0ni ‘1_:*1uu L A
' 0898-3157 . a:nn MET FLB 196K OHN 13 1788 e
2 0hSNe3132 ' 261 0HR 13 1/8N - SRR .
0698=3186) 38.3K DHN /1S L/8M. . L '
owsw-om‘-' 110K GHN 1S 1780 '! I R K
,orsr-o«w‘*“l' ' 652K OHN 13 1780 IR R
ST 0T51-0426 TS0 OWM 1 /8w o s ol e
;. 0698-0084 24155 OHR 1S B/BN S o
: ‘ {MET ELM 17.8K OHN 1R 01780 - ST .
X 4 "HEFXD lE'l"Fl.u"b"lll nun 18 1/88° HACSRY NP
. 0157-0403 RTFXD NEF. FLN 121 DM IX LieM PR !
oon—bon REFXD MET FLN 404 OHI LS /88 SRE B
- 06$8-0C82’ SFXD MET, EAB- 464 0NN 1%L A0N SR A
- 'RXFXD’ MET FLW 196 OHN 1% 1/8N ST :
qzno PET FAN 196 YT RYI O R
bty RN L b S
.‘a:r»xn RET u- ‘96 m?,u lnu RN
{146-017 CoFXDNICA" 100°PF 23, SR
- 0186~0081 CEEND ELECT' 10OUF. nnoa-mz nsvnr.u 3 i S
" om-zossj CEFXD CER' 0,01 UF 480-20%' 10OVOCM TR “h
- 0140-0204' C3EXD MICA ATPF 58 NPO . 500VOCH, o el
csno.mu:mo 'F 2l v”' i .; ol d L
GLEXD ELECT 6.8 UF 203 3svDew ) ' 1 -
CiFXD WICA A7PF 5% NPO s00v0Cw o - .
CIFXD MICA MO0 PF 28 . '/ 1 }‘ R
C26XD CER 100 PF soovocw | b '
C2EXD ELECY mnus, 1001003 wvnch Sk !
W
 CaFXD . ELECT 1.0 UF 108 35v0Ch - ‘ )
CEFX0 ELECT a.n uF 108 35vocu S
8-17

)



07 57—0“2

0698-4027
0498-3153 -
0698~3155

0898-4037 .

orsT-0aa2. |

DIDDEISII.IGM SOIA 30!'
DLODEXSILICON 30MA 30WV
. DEODESS IL.ECON 30MA 30MV
OEDDERS ILICON - 30MA° 30NV
DIUEISILICOI SOII MI'
: nuoa II.ICUI m SOHV-
Dlwil ll.ll:ﬂl 30"; 30NV

Gﬂll.ll:m llﬂ Illl Sl

'IIMSZSI’MSSII.IW IOI
. TRANSESTORZNON - SILICON
. TRANSESTORISILICON PNP
: IIMSISMBSII.ICOI m

nnn:ust AN X n'un' 13 178m -
RIEXD MET FLN 1780 GHN 1S 18N

REFAD NET FLN "10.04 GNN 12 1/88
ARTEAD MET FLB-1.968 OHN 15 1/8M

llﬁlﬂ HEI’ Fl.l Sll I‘I'll ll II ll

"REFUD MET FARM. 1.96K ONN 15 AN
"REFXD MET FLW 1.90K OhN 18" lll&
L HIFXD MET FLR 4.4 0NN A% 278N
RSFID IE'I' L I0.0K m ll lll'

H&FID IE'I' Fll 10.08 OHR ll ll.l
SEX0 MET FAN 4b.4 0N 18 3/8M.

' RlFlD *'l’ Flﬂ ‘h“l ﬂlil l' lil!

,REFXD; MET ‘FAM. 11.00 OHN 18 1/88
A REFND MET FAN 21.5K OHN 1S 1/88 -
RIFXD WET FLN 1.33% oHn u Noaw

ﬁlflﬂ IE' FLn- IIIOK OHN. Il L V] BN

NIFIII‘IET FLh: l-m Oﬂl It g llll N,

'unn MET FLA 3.83K ONW 1T L/8N




‘0698-3155
ocn-nnt;' -
- GT57=0708
oon-;«o '

' 10140-0208
| 0186=-01GG."
0150-0050 -

1901-0¢47
1902-0126 !
/1301-0040

9]40-013'

0898-3042
0699-3405

 08A05-001¢/

| f.°'"¢‘¢°’@*ﬁf

" 0180-0138
" 0180~0650
onc-azso i

,mnn un nn ¢.m mu u uu
‘REFXD MET AR 3,834 OKN 18 lm
'RTFXD ‘MET FLM S1.1 OHR' gt @ YIVE
"REFXD . uet FLA 19 nur 1 U
i '. . ; .
annn Assvuu,ss'usspnu o

IR

c:nn CER D.I UF 0'0—208 SOVDCI
CTFXD: CER 0.1 UF +80-208' SOUIEH
‘CZEXD MICA' 270 PF 58,

CTFXD ELECT 4.7 UE: IOI 35‘06"
ClFlD CER 1000 ’F mvocs

‘DIDDE Juucnnu:slum ZOPIV
. DLODE - BREARDEWNI2. 61V 58

- ‘DIMEISII.ICON 30.‘ 30!0

I'-DILlFlD .F l Uli"

"COILEFXD RF L UN:

COILIFAD RF 220N 53
COILEFXD A% 1 UN

nun IEI’ Fam: SI-I 0NN 18 II“
A3 VAR MM 200 ONi 53 g U

.ISERD ’“EI ‘FAR 362008 1% )4

“REFXD MET FLN 348 0NR 18 k2w
IIFIDV WET: Fan I.OO ﬂll 18 U?D

EXD NET FLN 237 OWn . A% 120M
RIFXD MET FAN 432 OWA ‘18 1424
ReFXD NET LN 260 Oh 28 3u.

nnsim-snmss

c:no !lﬂ:l’ 1.0 ‘NF ans souncu

.CEEXD ELKCT, 100UF . =10+1008" lmrncu
CLEXD’ u:ct 40 UF. #75~108 50V0CH
c:un Eucr el UF- zol 50¥0Cw ;.




'1054=0020°
‘18530009
185340071

'2100-0328
07570424

0757-0317
0492-3155

OT57-0424
OI57-0424
0811-0040

pre e

nmns:nm:nu o.r.u zno nu

OIODECSILICON" 0.75A 200 nv'
'OLODE BREAKOGUNEZ.75W

DISOESILICON 10OMA 180NV -
DBODESSILICON 100MA 280NV :
DIGOE:SILICA -100KA 1sowv.

,DWE ll!llﬁﬂ“t .QQU e
" OLODESSILICON O.75A 200 III
R DLGDE:SILECON 0.75A 200 llV -
OIODE BREAKDSNNED. TSV

_ DIDOERSILICBN mou llﬂlv

omsasnlm lon'u unuv
- DMOOETSILICGN 1';0MA nouu
: omnr uzunouuu.qw

uus:lstu:sum e )

TRAGSESTOR: STLECON NP
TRANSESTORSNPN SILICON
TRANSISTORISILICON PRSP
nuuslstnnsulcu ol

- MEBRD MET FAN 4.04K ONM 1% /88
REFXD. HE'I' FLRK:1.10K 0NN 1R

ReF)AD MW 1 Ous 1859
RIFXO MET FLR 190 0NN A8’ ll!h
AsFAD MET FAM, 1.33K ONR 1B llll

RIFXD N 1 QMR 1X%'SH |
R15AD . Fll B2 W 28 ll‘l

KIVAR bk 500 0MM 102 LIN 1N
ISFID hEl’ FI.I lolﬂl G'Il ll IIIU

IBFID NE'I FI.I 4 “I OMe 18 llll'_

PO

l
(=17 Eucr loour -umm uuacu

REEXD WET FLM 133K OHP 1S 1/88 .

'ReEXD WEF Fis nqml_-oun_ u un'_'

"RAFXD NEF FAM 1.)0K OHA 1% 1788
RiSXD MET FLA 1.10K OMN 1T L/ow

ARFED RETFLN 2;15: oqa'u xnu' .




. 0T57-0444

.0751-0428
0757-0428

nu—cc‘n
1854=007)
1854~007).

| 04se-0083 -

'cann CER 0.} 'us *80-20% SOVECH -

CLFXD NICA 0.01UF 18-
'CRFXD ELECT 4.7 UF 103 35\10:&
usxo_ ELECY 4.7/ v ml 36vBCH -

cr FXD ELECT 0. 022 UF 108 35VDCH
C1FXD ELECT 4«T UF 108 ISVDCH
- C2FXD ELECT 4.7 UF 108 35VDCH
* C3FXD ELECT 4.7 UF 108 35YDCM
5 CIFID EI.EB'I 0.7 IF IOI asuncu o

'CSF‘ID El!ﬂ'l': #o? l‘ IOI 35m_'-'5 _
CIFXD ELECT. 4.7 'UF ‘103 3SVOCH
‘CIFXD ELECT 4.7° UF 108 35V0CN: '.
~CEEXD ELECY 47 UF: ‘103 ISVOCH
CSFID CER . 2000 PF ilﬁ-!“ umnsu

n:dnss:snum 'umtn pnn
PART.OF AlSCR i

‘ nmslsrunsum an_
TRANSISTORESIL ICON NRN
TRANSISTOR 3 SILBCON : NPK -
TRANSESTORESILECON NPN '
nusuﬂn:sulm un

NI‘ID H!T Fl.l l'D.“ Dltl ll lll
REFXD MET FLMN - IOM RN 13 178w |

- REEXD’ BET FAR 10.0K' TONN 1B Y/8N
“RESND MET FLW 316K 0NN 13 llll '
'BSFID IE'I'F&U ll 0N 13 IIOH

i llﬁlﬂ IEI Fll(liol&;ﬂll ll IIIH
- REFXD MEY.FLM I‘M'ﬂil_ls lllh:..

'REFXD NET.FLE 10.0K ONN. 15 e
‘REVAR WM SK- oun 58 1w

REFXG HE‘I Flﬂ 16,25 ﬂﬂﬂ 18 llli
RiFXD . NE'I FAM 1.TK QNR AE K/8b
ReEXD NET FLM, Je62K OHN 1B IIII'
IllllD IE‘I--"FM 1-628 Oﬂl ll uu

CIFXD ELECT 100 UF 203 10V0GH.

R
.“"Ui. -




' 0698-0084

0698-4088
| 0898-4C89

ISEID NET - m’ 9.09! ﬂlﬂ ll llli
“REFRD MET FLM 1K 0NN 18 1/8N

- O690=3430

 0698-4087 "

‘REFXD MET FAN S.11K Ok 1S Illﬁ

RsBXD MET FLR 51.1 000 18 Illﬁ l
lﬁlﬂ HE'! FI.I 3“ ﬂﬂ lIl llli

SFID lEI ' l‘ oMl 18 14BN
lll’lﬂ NETY m 215 00518 L7804
"RLFAD MET FAN D<H3N DRN 1% 1700
"RSFRD MET FLN: 680K OWN 18 1784

(RRFXD MET FAN 464 O 18- vy

; RIEXD AET FAN 1780 DN iy mu‘
REEXD NET FARN 1.330 ONA 1%’ 12
_ltflll li‘l FLN 147 m AR A/AN

-RTEAD, KET FLI 40.00N8 18 2 /8N .
RIFED NET FAR 459 OHN 18 1/6 -

R1FAD. NET. '"rul 59.5 mh_' Y
RIFAD NET FLM 8.6 OHM 1S D/8N°
RIFXD MET FAR 80.2 0NN 18 1204

RIFXD MET FLB 94.8 OMA 1Y o

"IIFID MET, FLN. lll ﬂlﬂ ll Illﬂ




t -

08405-0014
08403-0014

TEAM $o81 0NN 0.5% 1/00
RLEXD WET SUN 2150 ONN 0.38 /8%

'RLFED MET FLW 1,26k ONN 1S T1/0W . |
RIFXD MET FAN 681 GHM 0,58 1/8w © . -

tunwjnsr__ FAN 1.85K OWN 1B R/8N
SFXD-NEV FLN' 215 ONR 0.58 1/80
REFXD MET FAW 2.06M OHN IX 1/8y . |
R:FXD-MET' FLM 99.5 OHM 1§-1/gy
REEXD MET FAN 2.M5K ONM 1% 1/8s
ALFXD WET: FAN 6.81K QNN 0.5 1J8Y

REFXD NET AN 2150 .0MR 0,58 1/8W o

EEXD NET FLl 2.264 ONN 13 1/88
REFXD-MET- FLN 681 QMM 0.5% 1789
RIFXD NET. FAN 1.85K:ONK 1% 1784

, REFXD WEF FLN.215 QMM 0.55 1/8¥ .

~ REFXDWET FAN 2.06K 0NN 18 /o
RiFXD NET FLM 99,5 OHM 18 1/8W ., -
$uETCHIROTAR g e

i)

SYSAONG

hie s

“

PLATESSNITCH CovER

- PLATESSMITCN COVER

SOITCH ASSYRFRSO. MaNGE

RUFXD NET FLN 383 0w 13 1484
RSFXD WET FAN 681 0NN 18 178N
(REEXD WET FLN 1.J0K ONN 1% 1/
ASEXD NEV LN 2.626 GNN 12 178N -




-O011=1640 -
0698-3219

. REBXD NET FAB 422K m'u 148

“AeEND NET FLB S.21K OMA 13 L/m -

|, ASPAD'NET FLN 7.50K Ok’ uwuu_k

RsIXD MET ‘FLN'

u:un“nﬂ ru'u.u ONR 1T /BN

 RSFXD'NET FLM SAo1K OMN 13 daw
We#A0 NET LN 75,

R2FND MET, m 110k 0NN 18 ina

RIFXD MET' FAM 196K OWR 13 1784
35AD MET - FAN 422K ONA 13 PvL

llllbtw 1 NEGOMN 58 L/6M "

IIFXD IEI 'FLE 121K OMK 1X’ ll

IIFID IE'I' FLI 825K OHN . ll llll
“REFRD WET FAM 484K 'OHN 18 1/8W
RLFXD RET FLN 42220 QHR 1S 1788, ‘,,

. Ilflﬂ lEl' F“-!-III m gt 3 II“

lz‘lﬂ lil‘ Fl.l Soa2K’ llil 1R Il‘l'

RZFXD NET FLN $.19K QNN IX L/80:

REFAD MEV FLN 5.62K OWA 1% 178N
! FLn, s.m:'m IS llll ;

umm nu 1111 OHN ‘QelB. uu g
~REGAD. NET - FAR 4990 OMN 13 .luu
nvn l:w'looo onn m: uu u

nnn EI.EC'I am us 015-1“ mor.u

‘CLFXD ELECT 2800 UF +75-103 60MDEW -

“GaFXD CER 1000, PE 203 500V0CH
“1000 'PF. 203 S0QVDCH’
1000 PF. 208 mm

‘C2FXD 'CER.

CLEXD CER 1000 PF 208 nawcu

- CXFXD CER ‘1000 #F 208 300NDCW
C36XD CER 470 uo—:az iooovu:u




CLEXD ceu ‘470 PF' *80~20% ')
CiEXD. cu 10 PF. 53 mvnr.u

NSR PAAT.OF W5
SR PARY.OF N6

" COILSFXD RF) UM
COILSFXD RF 1 UM
‘COILZFAD RF 1 UW

llSUI.A'lIIl!'I’l&NSIS‘lM- Ilu
‘TRANSISTORINPN SELICOM 2M3055
-lﬂﬂllll‘lﬂtl’l‘lll&l’ﬂlp R!“"" :

R2FXD NW: 12 0HN 108 10N
R2FXD MET FLA 40 nmn: luu R

suiuu:msmnn prey

SITENSSLIOE D org; 'o.u mv Auu:
rs»luuuusuwnou 0T

I

 REFXD Wi 'S OMN 108 5W S




: sozo—ossr
uma-unoa

'anq-ooab S

0B84065-20

(CABLE ASSYS ISOLATAON 'uw.,
(CABLE ASSY2ISOLATION ANP.’
\CABLE ASSYiCOANBAL. -
GABLE ASSY2INPUT OELAY LI
.;uu AssviroueR CoRp "

cnuua;rounutn
COMMECTORIBOBY 15 p
CONNECTORSBOBY 18 lll
CONMECTOR:BODY 13 PIN -
tnnmv lellI

IS ’ll
‘1% BIN -
l§ 8l !
5 RIN - !
mtﬂli’lll‘lil Cllﬂ.lll' Hﬂl EI'

l

| COMMECTOREPRINTED CIRCUJT - .mmr _

COMMECTORS PRINTED CIRCIII! lﬂﬂl‘l&'
CONMECTORIBOCY, 15 ’lll, : ;
NOT ASSIGNED' '

\!!

mummautmwu POST TYPi
unum:ntucmn Iﬂ&l l""E

INGIIFI.EO nuu.wm
rmm:mut

“GROUND - CLIP ASSY

NUT. DRIVERINEX 3~3 uu mﬂm
Pnan‘.msuu'rOR




mpussmu

l' Fand f A ,w‘

SUB=PANEL'S FRONT -
; : TOP COVER'ASSYZ16L FiM-

PUATE-PANEL IRIGHT
PLATE-PANELSCENTER '
SOTTOM COVER A_ssvzut LD

nenlnn-uunu ASSY,’
[SCREMSSST BB 8-32/X 5414
PANELIREAR

jtzmusmusyw
r‘u iyt 1 .‘,‘w

..e;uu.smn' nomlu

-0! ?2 x} Jfl.




o vy i . AR ERAN BEN
] R EEAEE S LR ER
-GEEXD MICA. 1325 PF 1T 5oovncu ﬁzssnn ‘o1a0=018s T eyl
JCIF!D MNICA 1500 PF! 28 29“0&“0[40?015&"'_ R B | J IO
"CEEXD MICA: 1887 PF g R e 1Y I . 0140-0157 .- L |
(CRFED NICA 5000, PF" 531300VDCU IR aza‘lq: 0l40~G370 . Ceper o2l
d:run PICA 1w v R R R azagaa_;oxqu-OIaa.j SRS N I
0[‘0“0[19 NICd’luﬂq PF 2" . C ki 28480] 0!‘0-0179 R &
Q140-0180 MICA 2000 PF 28 | 28480]' c140-0280 . al g
0140-0182" MICA (5000 PF. 28" . . o' o | 78480 0140-0182 ..’ ; ]
0140-0193 "} CAFXD MICA 82.PF 5T o T 2easol 01eo-0193 L ol
40019 FEFND.MICA Mlo(PR 5y oot 28480] OIQD-OIIQ;Q_”. | LN B
Hn|40-0197 E?CIFRDTﬂIh‘ laﬂ PF 5‘ 300 VDCU : 040&2 RD”ISFIUIJ3C " I | R
0“3‘0205 Sy RIFXD MICA” ATPF: 5'~NPG SQOVDCH St Tosne2| “Dﬂlsa‘lﬂJsr ) @
i BICA: 270 PF; 5% - S 2B480Y 0140-0206 T ’!3
NiCAI 270" ‘PF- 5% S o v|.28480]  0l40-0210 '.' (G NSRS | ‘
HICI ?250’F l“JﬂOUUCH Lol : 16655| RD“ZUFIJZSQUFBC S B | oy
PR R BIRLE - ot e R ] S N gh S
%«czsxn CER_1000°PF 208 5oovocu"".:. i v2esal 3zraosxsuolozu' vlle
"%CUFID CER 1000 'PF . 600VDCH e ‘:T‘"f\ ~ T1630]  OBD . . 4 00
"C4FXD'CER ‘100 'PF600VOCH . +0 | essnaf can N |
U CRFRDCER 1000 PF 0100‘20' SOOVDCU POEN B FLT I B BOI'OlﬂlSGﬂlQ?li' 1
1

| R CER 0.02 UE! 208 soovncu o o vaes2 _azn-olnzsuozoan

- T

19c29~n-;nn L

+36C219A ‘_~-"
scsous-cu N
'SC13CS-CcML -7 |
.. Oléu=-0181 - __:.:; Ty

: c:&xo’i&u 400 PE 8T 5novocn A o seaee]
CEFX0 CER' 2 X 0,01 UF 208 zsouvac‘ co |isezeel -
CtFXD CER:Da1" UF: +80=203" 'S0vDCK 1 | Se2g9
CSFXD CER" 1.0 UF_ 20T 25VDCW Sl sp2ee
CEFXD MY 001 'uF" 10: zouvocu 28480

_onso—clls
' 0150=0121-
. 0160=0127,
- 0160=-0161

£160-0163
IUISD‘CIO$
;0!5010]6.
-;0[60'0!7
- 0160=030]
f0160-03“2

" CLRAD WY, o.os% o “Yos_ 200vocH -28480] O160-0163
CELFXD MY 0,039 UF 103" 200V0CH .| 2ees0l- D1e0-0Res T |
CIFXD' WY 0.} UF. 10X 200VOCW. - 2| 28sm0l. creo-0ae o [ -
CEFXD CER 0,47 UF +80~20% 2svuca Copiit| se2e9) scaiwrs-cm o |1
‘CLFXD WY BA312 UF ‘108 200VDCN - 1L i 28480 Od60-036K - |
C:FXD MICA 800 PF 1% 300VDCH ¢ " 04062, RDMISFBOIF3C -

£ 0160=2055 ‘C:FXD CER'0.01: UF +80-20% loovncu Y - 56289 “CO23F101F1032522 ;

‘0!60-2120 - GCEFXD MICA 0.00UF“1x . 2 04052 ' RDM30FL03F3C ' T
0=212" CIEAD MICA' /4600 PF 1% 5|7 284801 0160-2127 ).

=o:50+21394 "CIFAD CEN 220 PF 9B0=~208 " 1000vOCH {oo1a18l aweE i iR

!clso'ztao QFFD Ckﬂ 410 PF 180-20! IODOVDCU

L }91415.;tyPF O '”1:1  3$ 1 R

-c:Fx Cen' znoo PF oao—aoz loooVBcu
" CIFXD CER' 0.02°UF $80~203 " 10OVICH,
. ‘CSFXD MICA 5107 PF' 5% 300VDCW: ¢
-] “C3FXD CER-10 PF 53 500VDCW | ' . ~12982| - 301-000-L0HO-2003
o c:sxn csa 15 .PF 58" soovncu «12932‘ 301-upc-ns o
-.J 3;-’ )

L‘CSFID nica avao PF 28 3onvncu Coe 2asan;~oloo-2zwo . -

/CEFXD WICA 15000 'PF 2% - oty e | 284800 016022330 - 0 0|

. CEEXD MICA 34000 PF 2% i '28480| 0l60-2278

| CRFXD-MICA B8O PF 28 300VDCM . 'n. . A 0160-2279 -
HCLFRD CER: o.os L3 ono—znz 1onvucu L] easn Tvee IA

‘*olao\zi 3’
0160=-2146"
01602211
Cl60~2257

i EETVSY B
srengliwA
28480) Ol60-2200 ;.

W N A N N e B N e

30150-221& _
0160-2277 !
70160=2218
ﬂ0160-22191
;0160=2917

" N

nlan-coso_ | ciexp Eieer so'ur *75-103 Sovbc RN . 0180-0050 - - SRTI I
. 0180<0061 .. C3FXD ELECT 100UF +1002-10% 15VDCH® - 300076015006 | )
‘018C=-0093 {7 GIFXD ELECT /100 UF 20X 20VDCW. -~ b 0180=00%8 1 ;| . 3
‘ ’ -, CePXD ELECT ;.r"dr 102 3svpcw B olag-0168 g
©.COFXD ELECT 0.8 UF' 16X 35V0CH e 0180-01de *  ~ + | gl ¥
+CFXD ELECT 100 UF 208 1OVDLW . "1 o) 0180~0137. .| gl
CiFX0 ELECT 100UF =10+100% 40VDCH . . 036254 - Ty
CIFXD ELECY. 033 'UF 208 35voCH | ;. ©,01B0-0195 & s g
;.: V. iﬂ
|",‘|E ) ‘]:;-JIJ




'cms-aml

-0698=3151
j 069!—3152

CGGI-GQSI

"'698-3“0

0698=3150"

0&9!—3153

0698-3437 "

1 CFxo eLECT 2800 oL +75-108 on\mcu
'_~j {CFXD ELECT, 10 UE e
¥

; RtF!D:ll:'l"Fl.ll 19.“ Ol'll ll

I

" REFXD MET FLI:200 7K CHA' 1z unu' ‘
. RIFAD NET FLM. $2.2K OWN .

L "CiFXD¥ELECT.0.022. UF 1108 ssvncw :
| kMO BLACK JRANGE,!
;,.-_-xunn:nucx.s&usr)

 REFXD MET- FLW A

_-‘. REFXD MET FLM/2.61K OHA 13 L/8N~
RIFﬂD HE'I FLH‘Z-B'IK OHN. 1% L/2M:

CRIFXO: MET' FLW 167 0NN 18 1720 -
n RIFXD, MET FLA,; 4;2 nm 1z 172 ¢

'."»RSFID] BET: FLA ‘34,88 OHN 1K lllﬂ

. REIEXD MET FLM 133.0HN" 181784
RIFXD MET. R ‘147 ﬂ!ﬂ Il IIGI

"amm PET, FLR 190 GHN 1 1/84

.,'..RIFID MET-FLW 237040 1T AN
" RIFXD NET. FLM 316“” 1% ll*

IOI " 2CVDCN

| c:sxu"nm 5 0F 1

3

vITY:

KNGBERED, W/ ARRON:,
xl,,w Ay ':I{ifﬂ:

uuos:asn _BAR 5/8 DI .lih

| FASTENER - s AW

" RIFAD CUNP ), uwm*si pan

RIFKD CUNP R MEGURA S /2N .

VREFXD RET FLK 4bo ONA 1T e

SHAF'I"

6K BI'M IS lllﬂ
L REFRD: BET; -FLM; 2ol 5K OHl: ll llilﬂ

.FID IEI’ FI.H"Zb DM ll lllﬁ'

an:fn.’u oun 1x 1784
(FR 2.3TK OHM 1% 1780 -
LFLM 2.8TK OHB 1S’ uu
ELM 3.48K 0HA 1T
i u‘

u:sxo-uﬂ FLN 4'.zzx’mm 13
REFXD MET FLA %.b4K OHN 1
REFAD MET: ELW L4o7K OHN 13"

‘ l& OHI 13:148
‘FXD IEI' l'-lu"3l-“ OMM 1X 1780 -
RZFKD’ ﬂEthl.u 3..! ‘onn: Il I.IIH

L RIFAD MET FLM 348" OHNLS ll.?l

e g v (g
azs:n RET. FLN 196K OHA u uzu

/REFRD MET TFLN 23.7:0H0 1% IIBH

CREFXD MET. FLM 215 Ol'll ‘A% IIDH.:'

I:FXD ‘MET: FI.H 383 OM ll llll
RIFADMET. FLM #22:0HWN 1S 1/08

1. 56289

ol 2eesg)
COR uua-., smn

-onﬁo—ozso

Voxsn-nzvx
‘DIYB23 |
onao—osra

.2“30
. 28480

28480

206!0
.. 28480)

0!80-‘-!746
‘0180-2071 -
‘0370+0112 -
,0370-0[ 13
03?9-0] lﬁ

28480
. 28480

284.0L 0370-0115
CI.-I!BZ-?C
CB 1055 T
“EB 1055

0690—0032

i-q

‘i1
20480

znqao
! 0698=-0084
‘noqa-nnas
- 0b9B=3101 ' -
ooqa—alaz

069&—3 Y !6
. 0698=3150"
- 0698-3)15)

. 06983156
'0698~3157
was-aua

A | l
 D698=3160

' 06989=3 162
00?3-32& 3

0698-32 19
' D698=3400"
. Ob98=3403 -
0b96-3605
0698—3& “

. 0698=3420 ;.
* QoSl-3431 !
0698~3437 -

3h 00#8-3&40 _
1

0693-36“
.0698~3447
0693-3‘49

fZSOIU ,.Olﬂn—l?iS !

0695-0003

~0e98-31852'
: 0698-3153;

noos'-sl 59

.) .

.

LR

Cosva-31se
.0698=3155

- 0698-3181

0698-3438 :'1

10698=3441
L 0698-3442

: oow-.uor- i

w

O W

W R N L




‘Ecése-40907
/| 068 E=4091 -
',nﬁqu-ﬁooz;

fﬂnosa-¢093'
il 0658=4094

3
698-‘34& i
oaea-sn4¢

075?-0316

’ <t151-5317
L0T5T=0346

- C75T=035]-

L 01570390

;ursr-oasa

;c157.03 8

| €357-G401.
10757-Ca02
757-0403.

. REFXDRET\FLM 6856

REFXD’ nerufin‘ 6K D&H-lg'lllu-
‘R2FAD, MET (L' 2;5; 0NN 1E AZ8N
FXO RET’ stn 2olkanuu 1% 1/84 "
RUEXD ‘MET ' FLM 383K OMM 13 xzau
RIFXD MET rtn 422: ?nn=_ ;
B TN . . . ng B
n:sxn‘ner Flu aa.q nuualz' ;

nzs:o
WY FLN 2008 CHM 13 1/68 -
\FLN zz.s_oun 15:1/80,

" ‘ '

TN
“WET, Hdgsz‘ﬂﬂ,:lﬁlllol'
IRSFXDMET FIN 59,5 CHY A% 1/0M
NERYIES
RIFXD MET" FLM' 80.2 LRIV
,n:sin‘uet FL# %

T 12w

FX0 'RET: FUN 139 O W
CREFXDKETFUN 1.26K bnn 15 1aw
"REFAD MET "FLW! x.asu.nun 1271780

wu:rxn-uetbFLnez.o l: 11 X

'l\‘;.

.nxo HET FLh-as-s,onnxlv xraw(.'v

“RIFKD MET. FLM 2150 O/ 0.53 1/84.
"REFRDMET Flﬁ 1215 - n
 RIEXD AET FL

gk REFXD MET FLM

"b81 i 0,5% BT

XY Mg !

RSFND'MET FLM 34.8K. 0N 1X. 1784
'REFXD Flnwnoo OHN -18; 172w -

AAT21. 5 0N ¢ liﬂllﬂi

R:Flﬁ‘pﬁlfilu s.qzu,nan ll‘l)lh

RIFX u&thLN‘l.zlk pnn 1: lfnu

‘RIFAD" METOFLMI LD ouuflx 17000

RIFXD MET FLA 178K OHM: 1% 1/8M
‘RFXDMET LN 316K oM LE /0w

RIFX0 MET PN 'Lk OHM 1
ﬁ:Fxnuuer,an 9.09K 0HN 18 1704
RIFXDWET FLH',13.3K OHM 13-1/0N
REFXD MEF FLN. 2,19 OWN 13" 178y
RIFXDIMET FLN 17.8 GHN 1% '1/0%

;;,nxpxn us: FLH,QZ.Z oHn 1. 1:30

1] I T
n:sxn uer Ftu ;.33:’0&3 x: l:nu

#RIFIDHlET FLM 10-0HM 1S L7854 -

' REFXD NET FLY 402 OHM- 18 174l

. REFXD'MET FLN 36.5 OHN 1X 1/8W
RIFXD ugr F}* Sl.l nnn 1: 1lnu

“.‘_.:‘*n g L

RIFXD PEY FLM' 15" ann ll nzéu
RIFXD METFLM 100, OHN 1T nlsu”;
RIFXD’ MET.FLW 110 GHé 12 1784
RIFRD MET: F;n 121 OWA 18 1780 .

‘ﬂ,,mzaﬁao

B

10698=3453 "
10098=3454 "

" O69B=3A85 1 !
- D69B=3459 i
0695—3460

~2aqho_

.‘069ﬂf§055 ‘f
- 0698-4086
| 0698-4087

| - 06984099 |
0698~41C0
oaoa—~|an ki
06934u315"~“

0698 ﬁ3k9
" 0698=5087

ovs?-ansn r-,
i owsw—azco
B S
zsaao~\orsa-uzza
QT57-0275 "
28480 01570278
284801 7 0757-0279
2aﬁuo ors%—azso

" 28480 07576 apa*. F
“28480{ - 0757~0239
.28480| ' 0757-02%0, , |

1328480] 0157-0294 %

"28480) 0157-0315,..1
- & 'aog o157-0817
. 28400 0757-0346 -

28480 0757~-0351"
" 0157-03%0

‘ ovsv—n*enT'
uzsr-n¢n3

‘28480| 0698-&037\‘ o

ooen-*noz“;n,ﬁu

.069n-5n&u“"’w

wﬁm:gﬂl
oA

0757-0390 o

, 0157=0402 . ..

NP WA NN R e




'0715T<C406

0753150416

crs:—c419
7-C

T 0?57-!:628 !
1.-a157=C43
0157*6439 :

1c1571c4al
govsw-c44z

gcwsr-c&ss”'
0757-0459 "

\'thXB uet Fll
RIFXD WM 1 OWM: 18 8N Y0
thl:FlD NM i 344.3 0NN 0.18 " 113s

2 R:FXD MET: FLi
,RSFID_,IE{ Py

:kn:;xn ET FLi: Is.ok nuu kY 3 llil'?}-
CURBFEDMET FLM 909K OHM 1% - A
. n:Fxn MET: FLMW 100K 0NN 1E 1/8M
L REFND MET; Fln lnou.ouu n: 1/8u

,,npsxn HET. FLN’

c‘:{

0811-1841 "
08111642
: :

'usxo-cnla !

.,{

‘112020381
1 1120=C394
'1120-1466
IZOG-ch_s i
znogcoyra,.

i IZﬁl-CI.iS
i231¥bi94
1251-2357

1400-0084 . '
1450-07C8
3

< WETEREDEGREES " -

- HEAT SINK

5 ! 162 0HM 18" lllﬁ
“REFXD MET FLA 132 - OHN - A% SV
. REFXD' MET: FLA 511, ONN IR 20N TS
- REFRD IEI' FLM: 6B OHN' AR 178N
: IRSFID lEl’ FIJI 750 pHH ll Illﬂ i P

s u:sxn RET: rmu 909 OHN- 1: lllu
“REFXD MET FLM T.10K OHM'LZ 178 -
‘Ao 2K DN 1 1/8%;.
'Sel 1K OHM 1% L/iN -
A 6.8 1K DHN'1 R

7.50K OHM LK i/8d -
[V RIEXD!NET FLN 8225K O A%z
f"anlp MET FAM '10.0K OHM 1S 1/8M .
| - REFADRET FLN 11.0K-ONW LX '2/84 - .
o B [REFXD RET FLM: 12,1k oA, 1: e

RlFlD NET Flﬂ lb.i‘l OHI ll IIBH
"REFXD . MET FLA 51.1K OHM 13" A8M St U
i RSFIB RET FiR' 560 2K OHN A A/BN - o
i REFXD. MET FARN 61.9K OHA 1X 178W .
R:FXD RET H.l bBolK OHH ll IIBH" ‘

CRtExD. ner sLu Sl oun 1: e
" ReFx0 NET FALM 562" :
« REFXD NET FLM 5.11K OW LX 1/24
CRIEXD MET FLM Lub?X - '

oMM 1X 172w

URIFKD b 3448 GHA 0,18 1/8h"
nssxn Ny aT7.6° NN, o.a; ;(q

RSFID Ii'llll ﬂlﬁ O

REFAD MM ATI0 Orm’ INE lllﬂ

CRIFXD bW 8825 0NN - 0.18 'I.III :
o ‘REFXD: Mok 5 OMN 20K SM " )
RIFID W 12 ouu 108’ lOﬂ

), WETERzZAN inmts

METERIRNS - UDl.l'S LIH
SOCKEYITMANSISTOR: - ‘
thuLA‘lORIIMSISI'DRc I‘ICA

I.OG DPI’ 02

HEAT BlSSl!ATnﬂ:SElICﬂNDUCIﬂR RN 1

hntmunnmumumwum'*“
'COMNECTURSBNC /"1 . "y o oo
CCNAECTORENOUY, 15 ,,. i

CCMECI’DRSPRIH?ED CIRCUIT lS-CONTACT
-, CGNNECTORZPONER . 3-PIN MALE

3+

J67514nac5]‘ g

. QT57=04C6

OT57-0426
‘0757-0629 .
orsr-nﬁan g

!,’_. it

07570422 o
OIST~0A24" .
.0757-0428
0157=CA38 -

-0757-0439 |

I

| 0757-0440
" 0T57-0441"
- 0757-0462
- 0157-0443
0I5T-0Ass

0757-0447 . *
0757~0458

07570459
. O757~0440 -

0151-04513_
), o
anw-aoaz

0157-0464 |
£ 0757-0465 ]

OV571=0486

owsr-a‘or“7=“ ‘

0751-07¢6 NN
L OT5T=-0815 -
07570833

+ 0757-1C78 - .

owsr—anns:ﬁ

oreo—noas'figif;
- 0811=0040 .

" 0B11=1637"
OBRA=1838

0811-1039‘}‘”

O8IL-1840 ' -
‘oBll-ledy
(08111642 - |
o813-0017, -
,0816=0000 i '

S LR IG I

11200381
_ullzofnans\_
AM20~1486 | »
133—32-10-013 _

lllz .

1205-0012
NF=203
: 12059_0202
‘1250=-0083
l25|—0135

- 1258- 019#(
" EAC-301
,- 342014 M A
1650-0703

N o

WM MONUw

ek K BN




1]!53-0001\ T

‘1 --,ranusxszna:s:tlcnu PNP-_
. 'TRANSISTORSSILICON PNP
¢‘!aAuSIsrohhstlcuu PNP,”

TRANSISI’OR!HPH Sltlm S
TRANSISTUREZSILICON NPN.
TRANSISTORTNPN - SILICON el
TRANSISTORZNPN SALICON: . .
'IRAISISIUQSSILICOI NPN? |

I’IMSIS'IDIINPH SILICDH'
,‘,'IIAUSISTORRSILICDh NPN
~TRANSISTOR:SILICON NPN -

'DlﬂﬁESSILlcnﬂ IOOIA laﬂﬁv
DluaE3SILlcm ‘30MA 30V )
. DIODE: JUNCTIU“SSIlICO“ ZOPIV ‘ i 'f

”DlQDESSIE’ RECUVERY SILICO“ 90‘[60”5 1 28480 '1901-0§‘t
- DIODE: 'RE‘IBO'“SII-'V .1 o i T
' DIODE. BREAKDOWN: 10. 0V - 5% "loom EUOY ST
“DIUBE'“E“NUNSG 81y e i
DIODE: alE“00U~8°n§9v
ﬂaE‘lDﬂHﬂ33.75v”‘
BREQIDDUHSZ-bIV 5%
ﬂlf‘&nﬂuNISlllCDu 1512' 58

CONP 1000 O 208 LN, znw‘.._
‘Wi 500 0NN 10X LIN 1N
'FLM 50K OHM-20%:'3/4w
o 2K OHM 108 1w, "
W 200 ‘OHM ‘5% 2w .
WM 1500 OHM- 53" W,

caEutsst " PHIL na o-sz X 3115
“SCREMIPAN WD PHIL DR 8~32 X ll‘
-scusuxsst s;ar ‘HD 8=32°X: 3/3 -

2515-0017,

ﬁSUllCHIRD!ARIHA
- SHITCHIROTARY
. SWITCHINDTARY -
~- llICh:PUSHBUTTON 3PDT

-SHIICHEPUSHBUTTON SPDT
i PLATESFRLTED lLUﬂlNUﬂ
‘,.CUUERSSID&-?”

Hom

Casp. h;!ﬂacfan .
+ CCUPLENS SWITCH. SHAFI
 HCLDERIPNGHE -

HANDLE ‘ASSY :S1DE "
FRAME ASSY:7. X~

‘| 28480| 1853-0002
| 28480} 1853~000%
Lzaqloﬁ;xsss-onln
128480} '1853-0020

| “204m0)
| o213s}
: 28480[ 1854=0020
- 20480| 1es-ooss
[02735]  2n3053

S L o2as| 2naass
o] 28aB0l 1854=0070-

'2"708_.'

‘28480

g 1 1901-0025
2nes0l

1901-00?6

._}0?263 FDG1D&S .
- 28480

S G4T13 (IN9AI

.28480] - 1902-0025 .
- 28480 Hoz-ool,a

: izsusn a1ou =1756.°
'y i2100=1757 .

284801 21901750

?3“‘°='2100—1761

- 759151 - 31200

. \leo-ozoz
ﬂlH :

18189 OBDS,

11 3100-1834

11A-12H2

. 5000~
5000-07‘?
5020-0057

i aeas

 S040=0406 |

T

‘.20480] 1490-0030‘

cowe o e T

WY RO R SN

1854-0003 .

e

28480]  1854-0371° H"'

3 425‘!0 'xqon-ccas

'\ﬁ' ~.§1'f - o
AW R e A Y P [ X7 W 3

. 1901-0047

1 26480]: 2550—00131.

o o i

fanou-xias .

-

“3100-1»35‘-.

.a7osa 53-55980~12&/A1H

sozn—:o~s R
0l ;. 5060~0z 18 i-vf

15000=0222 " 2n i f
‘.5Q5°‘97§”.51- o




|- caacs-s01s
1[ices05=6015
| cesos-scie
.| c8a08-6017 .

C8405-6018

/C8405-8027
.|: ces0s-6028
|7 caaas-e029”

- C84C5~-6030"
1 cbacs~6031 -
1¥0e405-6032
1 0B4C5-6033 "

casos-aonz'
£84C5-8013

caqcs—sozoﬂ: )
08405=6024

facrron LOVER'I&SVS(OL o,
S . : "il;.'.. .
. RETAINER=HANGLE nssv.\-,,
| FOUT: ASSVEFM . i

i IISTh ACK HOUNT L
" CABLE ASSYRPUNER  CORD |, .

;sNUt DHIUER!HE! 3-32'”6! DPENING
CCOILEMOADED CHOKE '0ad5 UH 208 .
CCIL!HULDEU LHUKE 43-0 UH 5%

f TRANSFORMER EFULSE
. rnanssnuneu:vnu&a:‘
1,ccltzvau ; :

;CCIL:VAR

CCILIAF 5000 UN’ 108
+ COILEFRD RE FE1E
. CCILZFADRF 10 UM -u;
*COBLIFXD'500 UK 53
' CCILFXD 0.1, UN 208
' COIL/CHOKE 180 ‘UH 5%
JCCILEFUD RE - 2204 5xr~
" RINGEIDENT ‘WLUE - . -
i SUB-PANEL FRON
" COVERSSMITCH i+ ;
Y_PLATE:SH!TCH coven

- PUATE:PANEL, RIGHT -
IPLATEZPANEL, CENTER
" PANEL:REAR: :
. PANEL: FRONT.
L EXTRUSIUNZTOR. """
“ EXTRUSIONZBOTTOM .
- 'PROBE INSULATOR ;
" RINGE IDENT' WHITE
BOARD ASSYESAMPLER..
| 'BOAND ASSYS ISOLAT ION AP
- BOARD_ASSY:PHASE SHIFTER

. ‘BOARD 'ASSY2180 DEG. su:lcu
| BOARD ASSYIVOLTMETER = .
7| 'BGARD ASSYRAPC AMPLIFIER
i ucannfassv:staucu ;

BDIRB:ASSVlEOUAtIIER

: BDIRD,
“‘fj.,VBO‘RD
@[ 'soARD
-] DELAY
'HOA&D

ASSYEVEID

ASSYSPULSE, czueantoa
ASSYSPONER SUPPL
LINE ASSY i
ussrzsxrenosn _.Hj

KNCBEFREG KANGESW/DIAL Arrncusn
- SWITCH ASSYZPHASE RANGE .
CABLE ASSYZAPC MNP,

" CABLE 'ASSY: :
. CABLE’ Assv:-a-‘nr_ourvut

CIBLE ASSII-A' IF OUTPUT

" CABKE’ ASSYSISULAII
- CABLE -ASSYTCOAXIAL
ClllE lSSVSﬁQAIllL

1| " 2uanal:

| 28480

‘CClllhDLDEn‘ NOKE 910.0 UM 5l‘f 1
‘ : | '2B480

] -28e80]-

|- 28480

" 20480].

28480|"
28480

284804
‘sascaf
:28480|-
28480/

| 28480

28480|
- 28480 °
28680

95265
‘L 28480] -
“ 20480}
1 28480

~ 28480| -
78526

- 28480
‘20480

" '9100-1628

5060-0752

‘50600765 L

5060-0767

5060-0776
8120~1348 -

P=3 .0
‘9100-1610

9100-1653

T 9100~-)b58
B100=-170s -
.9100=1718

9100-17I9~

SASUDD—I

9140=-C0S6
9140-0124
9140=012a .
9140=-0120 '
9140-0138
Sa2200m :
0018T~421006 {ﬂ,u,x

0B405-0011 |
0840S=0013::

08605-0014

03405-0015 KL
| 0BACS=0015
" 0B4QS~0024
- 0B405=0025 © ;

- 0B4US=2021"
08405-2022

.oa&csfzuuuﬁ’i
08405-2032 ", -
* 08450002

08405-6003
oasos-anns

osqos-aaoa
| 08405<6009
. 084056610
' 08405-8012

| 08405-6013 ,ﬂ

0&405—&0!& 7‘
| 0B405=6015°, | -
. 084D5-8016 . -

. 088405~6C17

08405-6618 o
08405~6020

. 08405-6024
" 08405-6027

" 08405=6028 g‘“

08405-&029

08405~6030
08405-6031

_:00405-b032

sbsuluiad"

;-

?‘

L
T
\ .

R

J

,‘\'\j-ﬁ-

N et ot A P P

N YA -

R TE VL TR A P




B

[CBA05~8051" "

‘CEALS-6052
- CBA0S5=6053
 |405-605‘u

00405-6055

‘@B405=56057.

?OGQOQ-GOSI

Cﬂ‘CS-BOOI
. C0405-8002

“0sa05<p003

GIQGS-BOCQ
lBZlﬂ-b?lO?

‘10216-60001‘

CABLE. ASSYEPULSE cenenmn '
CABLE 'ASSY2OUTPUT  DELAY LINE
CABLE: Assvsluour DELAY LINE

CABLE ASSVSSﬂORI lﬂ? RANGE

CABLE ASSYSMED AMP RANGE.
CABLE ‘ASSYILONG ANP RINGE

SMITCH ASSYZCHANNEL

casms ASSV:SPE;IAL coax

-GROUND CL[P«ASSY i

SNITCH ASSYSANPLITUDE nucs o
SWITCH ASSYLPHASE MWETER OFFSET
SWITCH ASSY2FREQ. ﬁAuGE'

'BDJRD ASSYSIIDBE

:BOARD ASSY IF SAnPtER

BOARD: ASSY:PHASE.. HETER
TRANSFURMERIBALUN -
t!llSFOﬂl!RtlF

Tl‘ﬂSlSTﬁRlN’N'SILICDN SELEC!ED

DlﬂDESlSILlcnu'll!nHEB PALR
CLIPIGROUND
ISOLATOR

" 28480]-

28480

" 28480|

.'28480}
‘28480
)284l0i

28480
- 28480] .
‘28480
“ 28480}
20480

28480
-28480| .
28480
‘28480|
. 28480

;28480
28480

;28430
28480]
zsalo

20480|
. 28480)"
" 28480|
28480]

0'405—603‘
0.#05-6035
‘08405~6036

. 08405-6837 "
08405-6038

:08405-6L30
 0BAOS=b040
08‘05—00&1
C 08405-6642
08405-6067

0!%05 BDHB
108405-6C51

08405-06052

08405-4053 -
- 08405-6054
08405-6055
| 08405-6057

:08405-6058
08&0%-80%

08‘05-3002
0!‘05—8003

" 08465~8004
“10213—5:102

10216 50001
11576l '

i

E

i

-~

N\t ot g g







73099 7 JFD Electionies Catp. .
3305 Jenrings Radio Mig. Cnrp i - :
357 Croaw-Pim Cop.” .. - Ridgelinld, W)
- 14216 - Sigmalile Int, o

4455 1.0, ‘Winns, and Sons

" FARE1: tadustrial Cundlum Carp, -

‘v

} W Co.
18042 Pawer tluin rumt In
18003 cilvill Coip,,' Wastem Electiie Co, - faz,,

* Weslon Imal, Il:. luhp Illltl

-mru‘ E.F. Jekasan Co..

plex, mu. nl l:umln l.‘m.
10405 * Altestic indin Rubber Works, :ul" chlun.ull
- J6563 " Ampenite Co.; dac. Unich

L JO6T8 ADE Praducis In
- 7090)  Belden Mg Co.’

7502 Nalkw Elechic Carporatien
CULI58I8 Lemz Elechric Ntg, Co. -
IS5 Littiefune, Jng, o

FT600S " Lord Mig. Co,

mn' Janna Milten Wig. Co.; Int.

lum Gear Woiks Dlv 'ol Ulmy I:c

-

~ Meplune, W, ).
1,

e
AL6H -R.F, Producls nivlllaa o! A-phml -Borg
Elmmln Coip. Dnhur), Comn,’

P " Wazaca, Winn,
- 75042 Iatemnatigaal utmlun Cu ’ Philmlphll P».
‘15263 Xeyatone Cdpn Co,, ee, © 3L Mawys, Pa,
+ JAITE - CTS Nalgkts Inc, S0 P Ssadwich, i,

ML Vemon, II.Y.

IJn Plams, i, .

R i g, Ph.

¥ oNuwedsl . % Frantisco, Catil,

(1] Inlllnlm cm.. Micamald Division

';- Rewaik, N, ), ::
Nalden, Mass,

S LIERA Ay FIITTE J MU, Ln Argtlns, hlll
K530 - Ciach-Monadnock, Div.. ol l_ullnl Canr

109 . C-miau Thamlanles Cam'
71206 Camtoc Fastenss Corp.
Ty qulnlll Co

"Y4545 - Murlier Elactilc Co,
76703 Nationst Unigm -0 - .
© 76854 Ok Wanulacluring €y, -

[ lulo !Iutmlu Li

Fasisam Corp. . San Lesadie, Cam
.. Clovalond, Okis "
Kawpih, M. ).

"cmm Lm m.

nﬁil The Beagia Cola., Elumcynulcs Div. ..

~ 8, Nollyweod, Call,

1015 Pacific Meafa Co, " San Fraaclato, Cabl;
H mn Phanastian Illlrunll #d Electronie Co.

T Cmoi Ellctiit Ing,

o Suath anu. c.m

"Hl Fhllmlphll Sml and Wire Corp, -

70071 * Cinemo, Biv, Avtovas cnip
{8 C P Clare B Co, -

mrmlpm P-.

maz_ .In||:n luhlu [ 3 FOIIGII)' l.‘n. Polted

Pt 7.1 lmmmu [N I:n. .
- 2840 Hnllll-h:llnl Lo,
8520 :

77630 YRW Elechiunic Conponmnly Div.' Con
nm Guml tnlm-ut cm y lltiililr Div.:

e Reshaiane Producis Co;
T1368 ° Rubbarcralt Corp.. ol Calll,

TLI44 Chicaga Mintaty
1 l'.'lm nr;. Co.'. Imme

i1 1E IJn- leu l:n:p, ;

U ﬂ:- : S
2136 Elecho Molive Mig. CI.. Ing, - T3 Sigmal lmnm Clnp. P

& Branlintd Dy, l'lll:tﬁai, lad

. Biacklyn, N.Y.
Hatiskarg, Ps, ¢

' Slnllprocl mmm. of Iltiuol‘l Tnnl Iattl .
CElgin, 1L,
o, nuhbn. Masy,

7080 StrotheiseDumm fne,, o0 0T Plhn. nl
FUTNA2e Sprciality Leathes Prod, €0, - v . Newarh, .,
;18452 Thompson-Bremur & Cn. P culup. I,
CCIRNIL Tilley iy Co, 1 San’ Fm:im. Calit,

1902 PR, Maflory & Co, Iac.

o, f
nml cup. ' Elmuulu Div.’
nm ‘Wethanits) jndusiries mc.

clu. Dlv.nllm ll.l .
‘Harwoed Heigh tt LI

", 12765 Diske Nig. Co.
" JIA25 "Wegh H, Edy lat,
90 Gueeman Co, .
11%2  Elsalic Stop Mot Cnlp
FIHA Robwit . Hadiey
792 Etle Techaelegical thcll,
. 71061/ Haysen Wlg.. Cu, fac,: .-
12076 H.W. Hapei Co.' R
Hl!l mtlpel uw. ol lmnn lul

nm usms Pandu:ls mminn 1 Iu-uu

CIIB4BN Stachpolw Cabon Co, T
70493 - Stendard Thomson Cotp, -
70553 Timnziman Products, lac,

685 ’m-m g Co
304 Perp Eng. &

L "
Los Argeles, CIIH.

9936 Miciowave B Powes Tube Div.
090 ;lnlm Coatroller Cn
52903 /Senberx Conpany -

4294 - Shallerass Wiy, o,

mzr uuniiunllt LT Elunnulu_ Cop.

S Nays, Pa:
Tilihen, Hana,

o, 0730 TVranstormer Eoginenrs . San Gabilel, Calif,
ll!ﬂ'.u:lnlllt:o. : : . lluimillt [ 1] %

. 79136 Wal2es Nokingot Int. .., Long Island cm, Ny,

- 1912 Veeder Root, lec.t . - o Waattord, Comm, . s

-13151 Wenco Mg, Co. . - . L eeeaps, W '

Phitadeiphi, Ps,

73863 Zurm Wi Com. . M Rocheile, 1.V, ;
mn lltptn IJmlm of Squus Clock Co..

- 35026, Sinpson Elactriz Lo, ‘Wewport Bliclh.'CIIII

HI:hlIIll A I.. N, \'._ L

L s Alwn Elect Co. .

- Moristown, M. ).

0120 Seamiees Alloy Producls c&. - Elizabetn, W, J.
lﬂl!l Eletiroic Industrins Ansochalion, Any brant

13506 F Biadiny Seaicondutios. Cm.
73550 Cmling Eleehiic, e,
F3506 'Clicle F Mlg. Co.

“grooklys, WY, .
San Joge, Callk, .. ¢

“Chicags, Jil, :

B

CTupanee, Cn_llf. I

T e Yok, WY,

Clevalune, Qo ' -

Tube aseting EIA Stezéards-Washington, be. -

lllm Uuiuu s-u:n ni-. qu Elactronics Corp. -

Hll! Emu K. Garredt Co,, nlu

T Pt Serew Fuadictine,
ST3743 Fischer Spucia) ig. ‘Ca. -

5
59730 Thomis & lm: ¢
SO74L ; Tilplatt Electiical st Co,

Ialtinfm Cn;.

" 10223 Unitee Translormer I Yook K.Y,
. #3248 Oxlord Ell:lrie l:ulp. S0 cmm. [
BOI9 Bourms lag, - - L Iimsm c

3775 LUniow Switch sad !lmi 04 WAL ‘cmul Induslries Co., ﬂu'

mu A:ra Diw.! ul ﬂuhlrhlmr Callrnll Co." S
: s " Cululm. Dhin i

il




s366 Amsie Enlamlu ta.. S memage, N
Dage Elecpic ca.. e, lelll. g,

lult lulu Corp. of Amavica,
Comp.’ & Davices Div,

lil:l !nwu Nig. C Siemon Mig. Cu, Wayas, Il

07030 | Mazes Indusiries _Wechansws Ca, - o I:tlun. . -

lﬂli Phllu wpmliu “Mictowave Asace., lm Iu. Inuull, Colit.
[ntaseational * Laa ' . Hi-Q Div. of Astovox Carp. Qlees, 0.V,
ﬁmllll Co..: Y \ 73 - : . Thoidarson-Mebsanet Ing, . "ML Cormel, B -

 Sam Fraatisce, caur R 71 Solar Maaulachutiag Go, ;' Lok Angeln, I:lllf
: _SllFm:im, Calll . '.mps Ii:uulm Illv. al Iiu.-lumnll .

- Pmllnu. Rb “Fraspett, )i,
B TIN :llltu Scrow Cn.

12 Lincels, BN, o Chicogs, N, .

: LT SEIAL Mictowave Assaciat ©iBwtlingten, Mass .
T 96501 Excod Transtormer €0, | 0 omm calir. o
!m: !n qudu Ell:l. I |. Cu. i
oy Su rmnlo Calil.
‘l’lum IM lut o Long lL. nY.
“Industhial lﬂaim. liu i Irviagton, W, ),
Aulomslic & Peecinion Nig, : Eulllml. N.J).:

it Towns Iu. Catp.
E3140 " Cullar-Wommor, ine
220 Gould-Nations) Baltaries, Iac,’
15690 Generat Midls, e,
18201 Graybae Elsctrie Co,
473 G.E. Dishibeting Co
3465 - Uxiles T pastermer Co,
m:n u-im Shoe Nachinsry Corp.

nsnlc, nJ

: - Reon Resistor Corp, x vmm Ny, T
mn ;lmlu Ell!ll.ﬂl Co. S Fumm, Calll. Litten System Inc,, Mlu lnlm Lol Dot
S1L46 - LTT Connen Eluct, Arc., Salem Div, Sslew, Mass, 4 Commun, Div. .- o o vlu lumll .'l' T
81266 . Connor Speing NI Co. - Sam Francisce, Calid. -l-‘(&ll!ll, ||1-RHH, - Jambice, B, Y.
B3 : Wit ulnllluulmc. EI Maate, Catil,| Rubbet Tack, Inc, - B -, Gardone, ler )
Ing, 21410° . Kadic matwrials Co. * Chicage, HI. Hutctt Puhd c-.. yl:liu, o SR
ylvsaia Elatiric Prsd. In 91506 Awget tac, Mﬂlbm Nass, Plutm. cllll ,

Inciicaic Tobe Divisle Engotivm, Ps.’ < BIE37 : Date Elmmlu,
1+ ; 1682 . Elew Corp.
S173Y : Gremus Mig. Cs. vy
i1 31821 K F Developamat Co.
o !:lli Malco Wi !

(111 Ilmdnl. m.“. - $0." Pasadsae, Calil, ‘; ! !
1290 ;S slulu:m. L Iummt By
WitE- Zmlu. vy LT Baskeah, Sl
(b Mg Etc s Phe ctlnlul, o
nm Gmnl liltl Iu:.. !Iutmlu Dlw. -
Ilmuulh. Iln. ,
Pun Dlv. ol lllulltbh:hlﬂ Co. . :

- Palo Alle, calll i
mmu nllll Elmmiu. lu Gins c-u, I r. g
L] htmmunl !Iumalc ln Carp.-
i . Iurint. c-m
New Yark, WY,

m; s ..
.Oskimad, Calll,
Peadaty, Nash.
Rachosier, M.

" BIg Co. ) Jac, N a8, laﬁu c-
1991 Vector Elechion) [ ) 92100 ' Trw-Connetins Corp
BIALE Nastwall Corp, © o . 92367 Elgeel Optice) Co. fae.i
11558 ' 92807 " Tensalite llullm Wi, So.,

Colvmdla rm-mt Lonp,
“Verisn Asucl:t 2Pl ‘Alts, Call. Ly
‘Allet Corp, * S Wimcheatar, Magy, )
Nashall Ind, Cm:nn Div, Nentovl, calll R
Coatis) Switch mmln, Cutull Eo. [ o
‘of Ameried: 0 4 EY Seguade, cnlil.
Dalevan Electioaies Corp. - Eant Aursin, B.Y, -
Wilco Cﬂlplllﬂul GO Indisaspali, ind,
Bransen Corp, Cobn Whippoay, #.), :* -
Renbrendt, tn:.- Ce Ty mm. Inl. (
Nelfnu [Iulrnl:s Coarp. -~ - o i :
Semicencuctor Div; I 1] Iuh. CIIIt T l

l:ulm City, Cant, -

Lluianin. n.J
: Bayonne, .3,
¥ Y

mzs G.V. Contralp * -
34127 .. Genaral Cobte Cntp.
N2 Pheipy Dodge 1 .
uu llytlnu Co., l:nu. Di

i Comp. Opesations ;. =

itk Wire and Cable G -
Riv, of Alugct Comp, *

‘l'ulmlen mlmnltnrp. [ calll Lo
luam Pltl cauf :

'

AE.: r .
. 2 Lovatsed, Cole ‘ S ‘ v :\.
Cora,. Tlll 5I| Biv. Mewatk,: I | R 'n‘i FOLLD'IIG m’ VE”UU*’ "l‘l lo ll.lll!l o A
E Carp, Elachianics iy, - .  MSIGRED [P THE LATEST suPPLENERTTOTAE, © ' 1

Loi i Emst Patarsew, (RS
uth Chester Carp S

‘90330 Wire Clots Products, fac,
24375 { Astomatic Mela) Produtis Co,

- FEDERAL SUPFLY CODE FOR MANUFACTURERS . 1. - |
MANDBODK.: SRR

S F
Lot W,
Groak Nuck, B.Y, "

" Frmcisce,’ CallL.’

¥ 0. i
Astonsulical Jast, & Radio l:a.
171 Arco Elsctioaics Inc., :
4396 “A). Clesansr Co, ;- Inc,
MLy TRY Cuuiul nll. .

mdr iatta 'I'nnl'nu s I.u umln. TR o
, ooeoz, lﬁlln- Leather l'lmcll cm. LU S

:'jouuu BT mim i
unnu Pmlﬂu tauruu! I:nmuu Co. " - ’

B ctlcm. Ill.
g, o o

. - Vlallrl. CIIII L -
: mcs nnlctl-rmlrﬂ c-.. cllum Spingy AT
. ; Calernde wlnl cmnll
gnmuaut
(]

* Continental Connnclor Cnm.
ssm .Lescralt Mg, Co, e,
5265 Nationad Ceil Co.
95275 Vitremon,- ¢,
$334F ' Gordas Clm
$3350  Methote Il‘g,

Leag Intane,’ I._
- Sheridam, ln.
Bridgepart, Coan,
- Blooaliele, B, )
- Rolting Weadaws,

B YT hplu, Caiir.
sio l'radut: Co.. Ine.

e “Clitizn Welials, Py,
Mm mum cm. Dayten, ON|

Haywatd, Calls,~ .
- Som Josn, Coll), .
. Ovhisad, Colil.
; Butlington, Cllll.
I.u unlu. c.m

LG th
AN D
. Cooltram -

a#.w/s-sa |







ot N

L L. Specialnotes tbat only refer to one elrcuit section. -
; This section contains schematic aid component |1 the Instrument are given on the schematic of the

ns Ams.-Figure 7-2 lists notes and symbols "“F-‘!"-\“"‘-“?,'_“ only,

wiiichi Zpply to all schematic diagrams. - For clarity, P ‘ R o
some; of the symbols used are.alsc explained bere. ' .. Clrdaft assemblies are outlined and ‘shown as "
Figur+7-4 isatunctional “1P°*M'm?hi¢hmcl“deﬂ ' shaded areas. 'Tha'fomponent reference designations =~ = -
the schematic_ location of circult sections by page " 'within these shaded assemblies are abbreviated. Full = ...
;ml?‘o::sﬁ:h mmgwmm?”mﬂ ), Component designation includes ‘assembly number
9 owng the general guide lines list S “i(see Bchen?ntic Information illustration shown below). . .

A

r )

'7-3. AEPLACEMINT.iNFORMATION -
. partonpeveral different schematics.’ Tofinda specific ' .7-4." For repair and 'replacement information, ‘refer = -

;ingtrument component or circuit sect! on; ‘refer to - tothe REPAIR AND REPLACEMENT informationwhich

Figure 7-4 or.the "REFERENCE DESI:NATION" box : . - is included ‘in Section V. For specitic component

on each schematic where the ;‘efdr'e:nge;gepmogqggf descriptions and/or ordering Information refer, to

: isted for all components. page 8l

MATI

t . N f
A LT

‘Sae Inside rear cover
for overall schematic

| mEFERENCE DALIGNATIONE
N Prgrin | Al ARy L
Cane ] emt -
a8 | Ad-amsy
S ey
1]

. For A2 Asay, M“'*_
o

"
gl

A ”&g h ﬂi

m
"




~color code’ (HIL-STD-GBI) same as

. reststor color code.: First mmber
identifies ground color., 'y second nember ldenti-
fies wide‘strlpe '

' heavy line wlth u}ows irdicatds .
path and t!lrectian d. _min signa!

*—-—- henvy dnahed line Mth arro\»qlnpli-
cates path and dh-ectiun ct main
‘feedback.

' heavy dotted line lndicates path aad

direction of sampling pulse. .,

' v:iper moves toward CW with clock- :
w;se :jotation of contrp_l a:j viewed o

\2) Control settings opuohal '

ahie s 1,;1'1 J‘,g\*\ ! " { |V .
field euebt istor Hﬂ! P '1 fi

¥ >'
i

_ Nnn'ions rogt_msunmwrs ~

;mq‘mcs-m ..;..‘1." ‘
ETER qppsz'r. .

) Por 56&,‘320#? Qi‘;h -zcv,mp'pueéjh X

. -\i'ncunevolhge =115

Leurrent meter. i~ HP 4283

'P,»




——— EE T TP

ﬁ‘ ) !

;

TR

" "AlIR24) © -
- |FREQ ADy; ..

=~ RaR3T

T ReRZO
~WETER CAL) .+ '
Lo A

£~ = ReReEt

Lo — Ay

+METER CAL
e “ADY

=T RBRSS
VOLT LIMIT, . -

All ASSY’

£ RIR2S.

V
;
“A9 ASSY, . i
e ap o
;
;-
{

'

T

F-T0-IF CON

." ..l. :
e b

s CHANNEL A R

DECOUPLING |
- DIQOE .
~AIgENI

DELAT LinE
e

1

SANPLING |
: " PULSE
' GENERATOR

PULSE - '
B[lilllglﬂl et

0.98-2mm

PHASE COMPARATOR
R '

1

of

L.E SANPLER

ANERIS-22

1 BN

1

QECOUPLING
DIQDE

)
" A03-D

N L

VARIABLE -CAIm
ANFLIFIER

EQUALIZER
L I

ul

’ LA
g
- Quzest

T

v B

FREc mance]. | |
MHE ' .

LE SARmER

1 PRASE
INVERTER
Az

AICRI -4

PULSE- | . -
CENERATOR po—p . -
o ElH .

LOW PASS

PHASE
SWIFTER
At

FILIER AR
§°

S e SRR g b,

E 33/ | RECORDER

e
S
\
N
)
'
|

'
. L

LABP - BRIVER
21206

I

SEARCH RANP
CENERATON
AI20T-10

1 FLLOBER -
11 T

EWTIER  §° .

SIQENARD

TOENTIFIER -

fIRi

SEARCH
SPEED |

Y "

L

A2ca?

FAEQ ~T0 - VOLTACE

- CONVERTER.

0%

AzBgL "

oy A2

N '
L * 1 . , "
.
"k L
N 3TE.
» v
1 o
- vt \
I ’
b .
' ' !
; i
. , )
)
S i ; :
N gl . B

IS
SNeuTRuT )

(Bl
JEHASE

¥ RECORDER | o










CHANNEL A20MMz . o L
IFSIGNALTOIF  1To Figre 7-7) .+ -
e N 4 S

o 5 .
‘ \
. £ " } o
. | . : o
A & YT .
R e ' . :
3 “‘%&{? BT I . o
i " R i Lo :
A .- o ‘

L.

B

by ki

'

! P '

1 SECTION '

o
k‘L.:_,
.

NN [Py
i W
GEd

)
EL
¢ , Prd

o

%
e

it

P

&

Y

: s e
: s 14c SoimEnel 2 IR Pt e g B R gL R T A DA R LT B0 R (T R R TR A p L T A g 1t 2Rt 10Y, | St bR AL iy e frrt ppeygeetiriy :%hg&mﬁ?’;r i
i e AR r@f@%'«?&t ST \ F R I - DU kg R IEINY T R P LT Y T R RV ST LA R e B ) BN ] SR LR s e s e Qe e Gl W3 S

5
- - i

R - I N T COPYRIGHT 1965 BY HEWLETT-PACKARD €O ‘ R
. Lo Ku S A# SAMPLER AsSY BACHA-BAMPLING MCTION-@M6 - . . l' :
e _’:. n e ""'" "

AT
: BAS

BEEAMATIONS TN OUTLIMED (e o = o) |11} %y%@% %’25‘* :
j :l&ﬁ;:‘t%‘ % II“

taramy g RIOP ASEARY A1
BOPLETEAD IR+ (51 et b
. 1
AR

e 3 3 5
»: -
S %“ﬁﬁ“
e

o s

o e |aus
wo a2 q,
XAl - im-28 . |m-2s
azag 1T M
_assy [ -
Ci=3 o . )
CRI-# |
TR-3 ] 1 _
R L L [ - ) b,
| CHANMEL B20MMz © .
IF SIGNAL TOIF = (T Figere 7-7)
L SECTRN o T

bk
R -
I

i:}T ~§iiﬂ=~:ﬁ.u ir?f»:,t')ﬁ"'

el 12N
St ey

Ll y B
T -
bl

T
R

)

PRASE Locx - "’“"ff',""f’._”- T

E . oL I i . . , IR . 4 ) .
Pigure 7-6(b). Schematic Diagram. RF Sampling Section
L TEUR IR, &7, &1




(worKirzowed ymoing) sxemeary

T p b
|I Ve
S v
L. ! o
. ! 3 t g -
She
. .
[
I
5 Lt
RS
Al ) N
H Sy
; ! i '
. + .
n o '
1 5§
" 1

i Ry
TE T amigan
ol‘!‘

uuul

} i
pad

: -nioau ASCR1-2 Infeed-

t=(f.

.!’

. : J.
1413
N .” N
I}i‘ 1, . ’
B 4 !
i . ’%; . 0o
a
I
)
]
-
Y
- 1
1 f ' 1
‘ 1 '
] ! B ‘ !
i
] 1

mmnwrm:mm
o ,anrmucumumm

!_

il
i

_ -mnmm-. A '
jzom:roum-raum:m

i
¥

o ey o
;- Emltter Followers .
Mlm-ldrhoumlthc " lem -
tAnpllfhnlal?olhuhr : :

&

1-2 infeed-
back nlmmmnc
fler AL1EQS make A1BQS
o output mcl:mn & good .

[
ol T !
‘1,,,; ) .

Ampli-

} e rorm’
()17 vt wor 1o
ir ragt SR
\

;
1
|
|
H
"
i. o
:
|
)
3
1
1
5
.y

w . nm-—:unn
L A . g




IR N
3 A
Lo ,
* T |
o '
: S
i
m :ﬂf‘;g"" d . ', "
" v . g
o
1
yoi
s . ‘j;\ o
' SYMMETRICAL ; (| |
CLIPPED 20kHr: 1, !
IF SINE WIVE TO ©. (ToF:M ?~
IF PHASE smﬂsn' g

LIS i
Cod Ty
cot

Al

L mmmmmmmmummm pyry R st
B2ma’ ASSEMDLIES ARE ABBREVIATED. mm‘&ffmul - R

N CLUDES  ASSEMBLY WUBBER: og. RT OF ASSERRLY AL] @ . | 1 "
] 15 AIRY. nes:oumms cn-m HEE
COMPLETE AS SHOW. .. mio R L

!
R
N

CHANNEL A oa' g
CHANNEL B

: e ——— mnunrsm 110 f
O LR TR Lot vourm.‘-\‘ ‘
TAZ3 AMPLITUDE . ' I L - IO VOLTHETER .,
. N T

.7 CHANNEL SELECTOR "\
J . (0B405-6042) "

TR LS U
REFERENCE DESIGNATIONS - |
' ., AS‘ - | . AlB.
ASSY. ASSY: ¢

a7y, o7, S
cRL 2 feR2 .
e M bes L
o6 ' |ae; . L
RI~S, m-.'n RI-_G,‘IO-!O
! n “ R n
). NOT ASSIGNED *_| DERCENEN -
l,‘,.nsas.mns RN roo
| . L . § b i
. ‘ R S
g R ik
| CLPPED Z0RHe - IR S
IE SE WAVE 70 . (nn;--r-a) Doy U
lrmsssn:r_rtn VoW v v P
St N n EE . ; ) . . " ' it
> ".‘;‘I L : K
| )
) L N L '
i :
'.'\ )‘.'.' . “‘.‘ I ' i ‘;
R . . i
v oot u :
3 L
1 L} ' 1
. 'J' B Y ',u
mnmmr pee " utnm-ncmb ¢
uou #"'I'I:I..Tlll'\-h’
,‘ “‘
.,| " 1 ‘ .' ‘
P 1 L

Figure 'I-'T(b). . Schematlc Diagnm, IF Section Limi.ters

B . ..,- !
o il W o -,
. o 1 B . .
o . . , RIS :
L N _ P b . L.
Y . A i b
R o = ]
: \ R Wi s




e

4983Q 3M3410) 830uRE Sewid woF30g

N
' it -
[
SR K ]
o SN e,
A ) R

- [:l;l‘:u'.' S5
tter resistor for ATQR, ., -y
ration, PN

e o . o
SLimiting Amplifier ATGS/S 1s blased |
. : ; ¥ toproduce & squire wave cutput by »

" rmental of aquare wave -30°, ATQR amplifies kod phase .. C1WWPLOE the alne wave input from the |
Ampli- ..., taverts thls {outgut s +150° referred to oatpat *—F Filte AR K

back of Limiting

Sy
A

, sigaal
. flar ATQ] maks ATQ1. ™of ATQl). Network ATRI0-11, 30/C7 shifts phase
@———‘WMIN" {20 kfix fandermental of

Vi

of :
*.1A1Q8 mmpll- -
.’ fien without phase laversion. - Common cutpat of
/" -ATQE/3 Is yector surn of the two cutputs (+80° when |
- RICH/L1 paoses oaly e pomsesiinted 30 13

. ¥

SquAre whve +30

fogareware, .

+

.

>

N e SR ’
2 'll?i'"'n:l; u' F': ‘lll.. "o gl T ‘.;'
l"!'= - : ’ cr-".',"" L Bl fi "‘Ily- Lo
shifts phase of 20 kHx furs. limltlaghpnf{nr_ T ABQS/6 te blased

canbe - - to produce & s

y +80°,
=2 clipping the sine wave

AYe wave oitpat by *
gt from the

= ASQR e cut olf, With ASQE cut off, output through ' i
plmmne oot s i A T e [T

oy




IFTER ASSY (08405-8008) 1.

4

7

T
i

Gt
it

A

o,

: ;gh:ﬁw
ﬁh‘*

D HE )

.4‘-‘ ¥ )f,

Tt ke

s
F&g@.n

¥

§ 'w?"» i

3

g
ST

——

5
-

She

kIR

~ e pd

it
-

BT 1 ;2 u'
5 "za i h g
it

e 880 -
4%5%% g0
Ly H SeriE

&E‘l‘fﬁ‘;x‘-ﬁ 5

e
FE
i

GANGED TO A2!
IN_PHASEMETE

-

Sy,

" REFERENCE DESIGNATIONS

" CHANNEL A , L
Q) R SO en (ToFipwer 7111 .
lm . .

T PR v B .
. . s
i BT
1 A : i
B e
. K .
N .
. ' !
R
b ®
. : B
1
e K
'
i : ‘
' St o
£ ; N f \ .
i
. '
' . .. B f '
. .
i
-1
! i i
1
J
i . . i
. o
T i .
. i o
1 1
1
Y
) -
1 :
o oo
: i
' . .
N

AT A2)

- ARS
. ASSY

NO AS
PREFIX | .- ASSY
’ . |e-20

CRI-4
u-2
Q-8

RI-30

ASSY - ASSY "
Ci=ip s
CRI-4 : '

Q-6 o
Ri-32 .

Lt

e T

2
s
ot

-
" CHANNEL B
20kHz SIGNAL

1

B Fig\u'e ?-G(b).' Schematic

TO PHASE METER

T
s
]
1
' |
(To Figura 7-11) ¢ °
i

. COPYMGNT 1968 BY MEWLETT
. B0 ~1F MMEY PealE P TENG - 1T

C . |

+

~PACKARD CO..

t

i

Diagrase, IF Section Phssc Shift

ers
-9




ent Location
ot

' Compen

Olfset Switch Compnent

\

Plgure'?-lo., Phase .




-

IEE
[l

).1. " ; ' . : ' l‘ --rl‘ B
".,J::"-!:‘ R .' ‘ Lo : : ; o ‘ v P
o . ’ . [T . D - 1 . '. .
L SRR Y . : SR A , " E :
l ; bl , ,‘7=:- , .\- ‘_‘ R I.’ I]," . I } 5 ' E‘ o
: A 3 ';_,“‘ ' .“J i ‘ g
B . - ' ' Lo L ' KRN o v !
- — ‘ - !__--_5 -_g-l—u-‘ (._, L . - o _‘_‘“i o K
e = - DR~ pae R
currpnt to Phasemeter continuously. Volt- — e — N W \}Sni \5 = : :
Spiap 7 P SO ‘-,
— e
S

|

‘current for the same voltage drop, 0 cur- .
: amlslmmlypmpruomtoll;?r;}-fJ

]

{

A .
resistor. .. .

s [ ' raa "-’”

|

B §

44

s

ly ﬂ[@[ g
g

f
‘ . ' ¥
Fov I =
= = . :
SRES——

g
i
g

') ABQR-10 Is triggered by - - ABQI1-13. ABQI2 Vo { i CUrTent through -
Vo 7 the pulses from emch - mwmf',. . Nk ﬂ”um"mm"“"
Ay, o Chacmel For 0% METER JYANQIS-15 to Phasemeter Mz . .~ |7 - tow0.5yoltsDCat’["
- or,mrmogmﬂé_-,.mrmmmum B T Ovase Recarder

i
E.
:
-3

al
AL

g

LED|

:

|
89
25
"%

N
L Y
t
i3
1
S
- 4
]

£

23
T

:

1

|

r

i

p
LI

i
EEE
]

|

g

1

fi

T iy COMPATES Voltage drop across ABR22 | Phase , ,
L '!lhr;{cnm ~Meter Cal Adj, ‘: o : uimr. g . :

'
- . Lo e .
: P R ]

A TvERITOR r'-u Comamw hme e o
. S .',‘ T L g y
. ’ o ! .
Lo T

-
=
a

3
]

l

. -mw ow . )
CONSTANT CummeEny - v st

ais-08 - R

i @Jlm]@

[

]

[
l

o

g]
[d
f




EL LA

. SR o L
By Yy .v."‘iy-g-u_ T :F'P_——_
e
i Hy Rl

: ;

CIo A
R

G
i

R
3."5}*@ =

*iren
JE

it
BRI 3;}
3

[ gkt
54102,03:3

s
sy

PHASE METER ASSY (OB403-8058) . : | . -
. "?5"_--'

R

U ?
B, P A e s X
R L R
]‘ 2 B u e b kg )X
DRI e

i A
184-0008 ¢ 11 1 TE0 B

gD

e B

4
in

T PATE\N
8 SN o L @ ag{ ]
. u‘;!f brewadiel] i;& %ﬁﬁ\#éiuﬂlw. 1 44
e B ey S
> ey ko,
i

LI
§ Ecii-Al
: .ﬁ"?ﬁli “
)

i
e fa
RYYE Gt

s

i e

CLUDES
IS AlRY
CONPLETE

] NEFERDNCE DESIGHATIONS
ASSEMBLIES ARE ABMREVIATED.

ASIRNBLY ay. R} OF

"

THIN DUTLMED [ s o

—
ATION -
ASSEMBLY Al

TS ARE

R TR R R

M T I B

!

!2;‘?{1‘

L
L

1.

o -

GANGED TO 53
;' 180° SW ASSY'
LA

. _REFERENCE DESIGNATIONS

Q@{?m

iV

SOURCE %0 :

3-Q '&Q o A
AR T

COPYRIGHT 968 BY. HEWL

- IWIA-MI_H_TKII lumnn-ua_‘

Ty-macuann co.

INIF SECTION
PHASE

: PHASE OFFSET]

SHIFTERS

- AT

iy

w5z

T i

b

Ilr".é‘/'&_

NC o, A8 | ARl ] as
"PREFIX - |l ASSY : ASSY. ', - ASSY
B o, cle-s,81z a1z [RI-3 Y
M CRI-5 st s ‘
s3 L1en ’ 1.
Xag .o Q=19 .t v : s
Lol M-27,29-34 ' '
v | a3 ' .
. MOTASSIGNED | ' '
ABCH, ABLY, ADLE, ADRZS, ADR3S
v S J . I
I=~ '.‘""' : "' :‘l‘
v 1 .
oy, i Cl
! Lo oo
. y : ) N
S ' [
ot +] I
I‘ i D‘ 4

P Sl

. . . . L ‘)' . ] .'
s gigure,v_ﬁll(b);'ﬁ Sche‘nntic'mgmm",

NV R
b
G
e
‘5,.;
AR T,
u 0
P 1 ].
[ Ll
! b
)
!
1
i
2 b
o
-
|:_ :
; ;
.
o )
1
: . ]
¢
- .
\
' h o
;
1 R
\
" AN .
J
)
.)
!‘ g .
RS
Phase Meter. .
I‘l‘ )
7-11
L . . . v . . '
L ’ - .




-,

o G

A _.
-y

Locl.tlon

] ent




, B,
' ! 8. 1]i.h‘
) 'av"- I
1 T
! .‘7 A '
N : ]‘. 1 .
. e ; - e . - 1 T i o
’ '_r_.-.- s - IR I
T\ MR e AT — ) ’ ' '
. o o | . te
. . 1 I'
1 l.‘; Lt ‘I-‘ ! - ! !
) i i ) 1 ]
I i} H "
¥ - . .
. O i
i Outptof meter + ] e .
mtuhl'mml'! .. . t Y
| . 1s filtered by I J )
o2 ADC16-17/Li. ! ‘
. @=—=——A31 reduces logut to Ampiitier | |
L --'imxgmxommmm I B L '+ {Seco :
# Voltmeter reading on | Soey 00 | AMPLITUDE RANGE ASSY
';,!@“‘."W,ﬂ"vmﬁ 47 A2 redaces input to Amplifier | [~
- S | = I P . -1 1A9QE~8 to 10 mV RMS for full |
N T T e [ ecale Voltmetsr reading on all
' o . ' . ¢ |rsnges. It also has the range '
y el ot ... | i=ttenuator for input voltage - -
' : . ruges of 3 mV through 0.1 mV, '
R R =" T
Sy )
SR i '
B ! A §
1 v
RN 1
e ! )




- {08405-60B1) .
PART | OF

2,
— —

T

o A22
- AMPLITUDE
RANGE ASSY

(08405-6031)
) T 2 PART 2 OF 2

—, o —

T

.‘.’;kzﬁ.

v
£
it

PIp (0
b yapgirean o
7‘53?;!“‘, A

REPERENCE DEUGHATIONS W THM QUTLINED [~ eommal | = © - K
ASSEMMUIES ARE ABMREVIATED. : y

FULL DESIGMNATION b . .
ASSEMSLY WUMBER: o5, R} OF ASSEMBLY M| © ¢ !

15 AIR).  DESIGNATIONS OF CONPONENTS ARE

CORPLETE AS SHOW,

'

. ! -‘.‘ I‘ ’.,‘,‘- " . “.'.L. Y “‘l‘.‘)
. Figure7-13(b). Schematic Diagram, Voltmeter.

REFERENCE ‘DESIGRATIONS | - °,
TN A | A2

)

ASsY .| assy .

' COPYRGHT 086 Y MEWLETT=-PACKARD COL: .
§ SCRA-VOLTWETER BECTIONSA .-, L o

1
o . Vo




RENE
EARA Y
ity
s

A

N

Ak

Bl
A

':"n.'w‘

v
N [T

!
~18VDC ¥1.5 "

+5vDCc .3

Sont i

CBV.PIR,
{SWEEP; 20MSEC/CM)

Search'Secti Waveform . .

o




w2

sy (ot seeira

1) on

" (wondioveq i

o 15 biased to prodace
*pmmtbvcum

| ATIF Sampler.

Amplifier A10Q1-2
& BuAre
the IF,

1 the steps in the waveform - |

. trom e sampiing ulsee

stgnal from the cmux A

. " Two section Low Pasa Filter :
" AI1R2/C2 and AVIRY/Ci rolls

i ML RMIRES MY D08-404T

'wolf frequency response ‘
iznmzngigmmmhr
ao A11C1/R3 off responze
Tu:nvmnm;mnu

When B405A is phase-locked,
Phase Inverter supplies two
20 kHx slnewsves, 100" out of

I phm,tol?&mplan_&_lllcn‘lr-l ;

AUCRI1B.22,

filter 20 ki phase shift 15-90° .

" oeeurs on the negative slope

g9

oy I.

{about 0.6 psec). Sampling
wave., - .

of the sine

L f

: R ¥ i :
: T . el ! . l' NS
, . 0 '
‘i i . ! o
5 , 3 ' )
. A W ! ' : R 1 :
Vo P , ) .
T . o 1
) £ ‘. , ' v \ ;o -
Ll D ‘.‘h) J N
: ‘ tey ' N A N i \‘“'
i . T oummimE, rmey
shove! ‘ Gaos | - o 8 2 ' >
R - 41+~ '
. . .-;u . : ua':.n L] Peapvt | show ‘
ny. . 30kHz Reference Osciliator is multivibrator A11Q4.5.
: : ) Negative pulses 180° out of phase are generated ty
-1 A11Q8, clamp AIICRY, negative peak detector .
AIICRS and A11Q6, clamp AlICRIS, and negative -
" peak detector A1ICR1Y, Zener diodes Al ICR5/18
sharpen sampling palses

nmr‘_AnQ. ! -
‘-} ‘

 voltage

 qeency to Voltage Con~ |e

+
H

ncy to Volinge Converter
. mmbmmmmp&n-
arafor to coztrol its rate. “
[ Tate decreases as IF frequency ap- M.
7 proaches 20 kHx, A12Q8 nutput is ' g
proportional to IF fraquency.™

[ ]

Ramp Generator A12
by cegative voltage input from A12Q8
or A12Q5. A12Q0 output is negative-
alope sawtooth to sweep sampling
rate multivihrator. Ramp Reset
A12Q8/10 holds Ramp Generator cut
- off until AI2QT is triggered.

P — c TR R
[1J il . . ' . :nu . . -
R R - R s
’ 3 AT — »iv ¥ ) ¥ - '
[V, ;- NN, ll.-_._...'__..;.._.._-  —— .'I-._‘ . - :
- R m S,
. .?n B A b ”"(.‘E . ) RANP o
wave sampled by A12CRI Ings shie wave s ; -
& AlICR1-2 fanction by 90°. When M05A1s B0 fue 9598 o

T tetlv mmn

Q1/7 1s Figgered]

oy
(el

Y3

i
o

w

VIOV BPOR -




T
SRR LR
J.gj i " -

o

]L A
'

=y

e LY

7
£

T
T
Ry

sl

A4 0

48

N
. XAl

(7o Figur 7470 .
" /|

EQUALIZER

.
st
o

|
'
|
{

. 2CUS/CM - SV/CM
*BRO3A LOCKED

REFERENCE DESIGNATIONS

NO v A Al
PREFIX ' 'ASSY ‘SSY. .
G £ o C1-BJI-13,16,%15,20
wiT . [CRi-& CRI-22 -
%a0,1h12 {L1 : o
A R 1LY _
X = RI-24" R) IS,IS.IE-E_G.QB,S .

. RII6,17,27,29

it

4 .
9k
c
1
[ R
'A
\OELETED: -
.. AIl ASSY A '
S XL X TN N Y o
30,32,33 S
. .
n" 1
! .'.' T . '
, ;
H 1

b
IIIW.‘ Ifoﬁm?-l?)‘

E

SEARCH
: -\ VOLTAGE '
oI TO VTR

|| 20Ms/TM - sv/ew

| cons/cm sview
- /‘ 19

|

o] ROMS/CM Sv/cu
S0V

2 i10ma

:‘ b N .
- =20V '
3EmA

. Figure 7-15(b). Schematic Disgram
Au;ommc Phue Control Section(




Fange Switen Cimpontat Lacaton

ol o LTT \




1]

Multivibrator

3 . and Varisble

.. "base andemittar of A}
- of AMQE-8 negative.,

ANGE

Gain.

I
-tunable fromsef et
the error'signal
¢ Samplers via A13C penisation

o4
-8 {V'10) is voltage
0.38 to 2 MHz, Thetuning voltage is
from the IF Refarenc

mmmv I ; bases -
This brings m out of**]’

'RANGE A4S pelects emiiter and collector —-— L1 st ]

;. j-sbunt resistors for Variable

'm!x!ug t.hlu hlidx_r harmonics.

SRER)

MaB PA B T rei Hrasme st

Negative puls

—— coupled through AI5T1 to ‘

c covery Diode AISCRI. AI5CR2shunts

"% flyback of A15T1. AISCRI is nor.

mally biased in coaduction by Blas

Adf, A15HS. Negative pulse from -
3

@ outpot of A15Q1 1s
Re~

P

. A r" MTDQ[',_-;:-.“. i -
. y Line is. . )
>5li‘tnlnhl¢lo' Z&. P
.';-“.'llmﬂlncpulm, wn 4
was AZTIVE &t both RP




et
S

i e
2 ‘.._4.g_4:.}}‘;§’],};,.,.,{_.
ok e

Vi RS

AnE 3

?
i

i K
S oL
‘g’% Shi
Y &
i ‘}-“#{Ii 3

4%

_ﬁ{;:_ i

Ao
1

S
gAY

'~
sl

o
W

e
e

.“jm

110
7

R4

i 1)
o

s
&

LA

Ielety
et

'(olsvﬂ»é“%%ﬁ‘%fi; -

7

g g{r,;:é.ﬁi’“

000
i e

5,

% Db ety Y
& [ i) ?tv‘r

: Ll j"
-

ST
;%f‘%’w .
"u".'k ’?“1 ¥

i B '
ll l "
) "o .
;
. - *
’ ~ :
)
) s
.
- ]
o TS e d
it
g
SR B‘:g
SHp ol

el

I

his
A TN

oK

bty

A -
e G ’:{;' il

m‘?’%ia%;

5
2N
i

!

r‘

it

L ¥

REFERENCE
ASIENEEIES ARE

CLUOES ASSEBBLY MURBER: Ih
13 AIRL - DESIGHATIONS OF OTHER COMPONENTS ARE.

OESICRATIONS WITHM OUTLINED (rmm o o e} § Y

ABBREVIATED. “FULL DEUCHATION IN-
N1 OF AMSEMBLY Al

4220 35110 $7800

i

SR2 TSRIY); IR SRIS QRIS
178K 2261k 2383K TILK $75K -

R bms, bR Lm
oK - $196K $422K 31k

: I jl

20

N
i
|

sl

2US/EM
2view -

R

- - A2ODECOUPLING . = .
: DIODE ASSY | - SANPLING -

lossos-so3e) .

PULSES Y0 °
CHANNEL B

'CR
[ i

NS

SAMPLER

u_l_l

. ., K ]
_ i " Al oecoupLInG , (T2 F70 7-8)

= - DIODE ASSY - .

P

(08405~ 603%)

ol

(1o Fig 7:6)

N7 DELAY LINE, - 0 - ). CHAMNEL A
{08405 - 5017) ) _
SR S F N
AR SR
S L AT h
REFERENCE  DESIGNATIONS '~ :
MO am.| A | ais [oar [ g | azo | aze
PREFIX | ASSY | ASSY | ASSY | AsSY | assy | assy | assy
+3 |o-8 Jo-r Ja-7-Jor  fcm  [em  [m-30
Kaiojul  |cat-s |crm-4 N SR [
_ [asasla-3 -3 |u-s ¢ Aol w2
Ima - |m-22 o8 |an2 | TRNN DS BN
ol meea lm-9 D 3 T AR
AT o A )
Lo T COPYRGNT 1988 BY MEWLETT-MCKARD CQ
. m-mnmmunnm.lm:-n-u
SRR Do o .

[l
i
’

. Figire 7-11(b). Schematic Diagra

" Phase Control Section (Part 2) Sampling Pulse Generator

t

-17/1-18




‘

A

(CORRE PR

) s oo

¥

- {PoRdros

liagedropacross AI&RS -~ - . n

' increases untll this drop plus the Q! and AlsqQr emitter-to-, - sy
- base voltages turn the dlodes ON. ‘The diodes then conduce PR :
and clamp the base voltage of A18Q1 to limit the maximum

v

¢ current the Ripply ¢an deliver. - .

. o 1

Cbmulnt(.’umnlswrc'tmm s
- Reference Amplifiar m‘lhcto; !onq,"l_ )

.- — o o oo . : ‘f IR .
La gm0

,Merlncokmpllﬂnh"@cnmmmmnpm- By ,, L

portional to 420 VDC {+20 V' Adj, A18R?1}) tis Relerenc : : \ ) S
Zaner AISCRT. Amplifisr error voltage is spplied i it ; ‘
through curreat amplifler (Driver A18Q1) to Series i Do

Regulstor .."‘ I . . ) o S s
[ ! '

! A wl-l

o
8 ey
had ]

PRI~ > R B o B B R
! ' Diodes A16CRI1-13 are nurmally based off, Asthe . = ;
¢ supply delivers more current, the yoltage drop acroas ‘ T
' AIORID increases until this drop plus the Q2 and AI6Q4 .
cmmltumr.-tn-buc vﬂ:n;::m the diodes ON.' TIA. i -
diodes then conduct clnmp the base voltage of A16QE o
XK to Uimit tho maxtmum current the supply can deliver, e R

ot P Ay

P—' A . . . . ' Py

... Refarence Ain:l'm-r‘Allbo compares romp pro- : ; R
" portional to -20 VDC (-20 V Adj. A18R23) to Raference | ' - ”- -
' Zanar AIOCRI4. Ampiified error voltage Is applied fs ‘ TN

, through cuglnt amplifier (I_)rll.vcr Allle!) to ch iy !, Lo ! o

T L ARSI, HE 3"\_',“;;Cbnl‘t'l.utct'i}nntsonri:¢uﬁmh T s
R SRS AR DT R Refersnce Amplifier collsctor loat. on
EEE I [ . SRR A ’ : :

¥
a
#f

lowhbe = | ||| &

L3 LU B R P
o

o

ey
e < ! 1 X B ! L ’“'; l Co r '
3 T o L Lo . o fe? y - . .
\ . : : : T
N L :
: LN e L . . e '
S 1 : B Dol W .
1 L . . v \ . - 1
. 3 ) : ' y
- | ; i , : \
[ : 1 (S g ' . I ‘
. L . . y ‘
: ' . v iy - X . ;
. : B
i ' . | . ' 1 ' ! . 1 i
- N ~) .
wo : A L : : R ' [ |
! . 3 . S e .
! ’ ) ! by [ + o ' J | ",
t - _ .
A ' / ' ! . LA ) . ! Bl P t R 1
E 3 P B .. o s
! . * H & N - )
3 S N Seg .
o .. . - H N 1
! Lo
. ' : . ¥ = ‘ , !
: ) . . : . )
: : ‘ \
Lo S g . §ooa ' :
R . i VA T

. . \ ]
e L afr =~y ke ) '
% ? 1 ‘ T ‘
o . ; b
- - " ) 1
N I
o : . . [T B '




‘SERIES -
Rgeu&AToa

R2 - 2N3055
80

KAIS

r——=

REFERENCE DENGHATIONS WITHIN OUTLINED (e = & wmac}
ASSEMBLIES ARE llﬂﬂ"llm FLL DESIGNATION IN-
CLUDED ASSEMBLY WU, h 1 OF ANSEMBLY A}
13 AIRL DESIGATII‘.NS W ER COWENTS l!!
Clllﬂ.!'l'! A3 BHOWN.:

COPYMNT, 1988 BY HEWLETT-
BICEA- POWEN SUPPLY: 446 |

.“f ' i
i . o
: Section VII
't v S ‘.
N 1 =l i
o 5
¥ o }
]
X ’ )
e 5
H
1 I.
-
]
1
) .
e R B .
f .’
[ .
B L Il
i
oo g .
Py )
- 3
.
¥
REFERENCE DESIGNATIONS
NO A6
PREFIX, - ASSY e
-3 : , |c-8 -
LSt CRI-14
FI-3 . .|oi-6
17,8 RI-24°
PE
oz . ,
RI=3 . : s,
51,2 , :
T :
wii
XA ! ‘
T
]
- i ¥

v







i !
. 1 i :
- i
CL AUTOHATIC PHASE CONTROL SECTION , \"
; . L . N i : : ' . .
: E h . ! . v R A . : > o : C ) T
" ’ tor bl &y ulrtnununnleucl Ieeeach - 8aH . R M8 037 VIO oM M4l . o £ ! ' : et !
i Y — I e — . . .
oy N . '
. ; ) : y
1 . : y ' B )
‘ N : .
X o ] : ’
I B | ". :l B %
v . “'l . . .
o ] Ll ' ’
B " i 1 N - | ’1 '
z;ET, S . . . L

1 L "

it . l } ! '-‘7' s - i a "

S0 \ . . 'a-nv,irjj L . ‘ fn '
o ) ; - .
R Sy ' ' ‘ ‘ )

! i
€ ! ’ o
; ! .a: ‘ C )
N 1
. ! '
: . iR N P
b e '\ = : ]
18T e ! - SRR .
' Y I ' SUAREH f
B oLvBAL
: ! Y"“““Tl‘?"“?‘*“‘ - ot o
1 . L ' v . -
Va ; ] : v _ ;::: . ‘m “A.ll_ . : > wr > : 3 o) s My ..\:tll :.u- i::v 10BADE G:-:D! - _— } .
12 MARCH ARET 1OMSGH- 011 : S ey LI IR e o I Baremt (3 RS TR -
' v EMITTER | tEW | e TR T RMITTER T w8 s — + |
- I | FOLLOWER - C - YAMPLER " FOLLOWER: .. GENERATOR . e . . s s ) PUEMIRCE Db bsties Mt tn P Oy Py D o . et : o aee
R N Ll P B e B . BR RGN | N Qe TS g o P D e PignEE] / ) \
™ i (I -~ P ) . g PR \ Bk, Bbchions ol (oarouiny ] c, - B , . \ |
oa§ M aea i mi-: IMI-00m o0 R i ) " M
ey (1 1 s L) L] - 3 1Fem ) wh' - I s . G !
) ) | p— i r* AR "o { |\ wr ] , N ; ‘ ' ' ' |
. k i tF ' ) 004000 L i ; - 1 ’ - l
v =i : i |' .y Sy 1w . It Doy focum Ty ooy | Ny DO ' S
: e | | | R LT T R A B | S T B RN 1 oo by b , ;
! oo tew llem lees ! [———— [ [ E— s N v fown)
. S Woos o [feass Fre | [RS— — —_— [————— ol
e : : ! Cy _— . ., e o L ! : I
' R N ‘ bl e o —— e LT I P |
1 . . [ o :_!“ . sRiweian - r"‘--.__ l—" ] ! , ) . 1 I g uF o:u-‘-' Lant
. o ) ‘ . o : - islav nemtm [ ‘;_ . g 1ehach- 830 '
) ! ' : ~imiy | [+arav LoOMD .o M e 7 . , 3 19 .
ot ' ' 1 . - — ~4BY UMLOCETD . : f 1 ; 7§ 2 ; . , .
' : i { . " - i ' ] | ny " ny we (tue laa lar Jap lay 0 g yap bmy bma lan Img Cwr ' LY
: , fi i foese “J ) I t B, $u00 3are Treo $1er0 forro o $reo0 Foa  Sade Foran Erave Pasye Faiim Fren I«c- e $arps ) \
R 4 _ o ‘ i i " ) ‘ .
| , T . ) " : ovy, B : " ‘
B . - ' T ) R i ! ' v
. e ‘ 521;4:. . [ Fn o g, fo dae due B _ g : | : !
. [1 iy t + [ s . e ; . RS L N B o
' 5 ‘ 3 S L b (L ST T T 11 2, weoen o o \
‘ o 44 . .y ) AMPLIFIER , - : '
‘ RS S e Lh g ' . . e - - , :
; ' . . : LS TRMONYCY MARGE AT 10BM0- WOFF) TRt T e e e — e — - - - " I : '
‘ ' N ' ‘ o : " o : IR ' . ‘ . '
! . “.‘ “ ' 1 I, 1 ! s ! 1 ¥ '
' ! 1 L ' T L ! ' ! ! _ A
IEET ‘ ") . L ‘ , . ) ; o . . L N
! . —l ; ~ e
. e ] ¢ ' i ey . ' )
q - , , AR L - } i ' '\‘_"\_ o ’ I
! ' s ) A ' . }, C RN 1 } |
¥ I \ , . .
! . ) \ o \ . . ' . | v N | ‘ ‘
1 . . 1 U
) ' . ' ,
' ' \ IF SECTION LIMITERSHI Y . ’ , IF SECTION PHASE SHIFTERS — N\ ' ,
‘ , . .
‘ ‘ ¢ - ; T e e - —aTING S \ , _
' | c 1 t;/ ,Mf TUNED mrru o . T g Aliupunzn s ) )
1 AMPLFIER FOLLOWER . ANPLIFER : ml:: ¢ !
‘ f ol 02,03 e " . gags agon| ) ! ‘ ]
' whaegon W4 -par h . el #4000 ]1 LTI v ) . . '
M u..‘" *ov- ] 1 i e I R 4 B 8- I . . 1 ' ' '
3 e por Ty ) d )
| ) ‘ " 4 ' : .
1= =\. | = \! o T ! - -
uu- "e= Y X 1 ] [ = \ |-.'u'
- o , \\ . “om vy " )
' > Y i Y g " o oea oo o .
. 1 v cr ar i R !
L]
] i B h ..y
- I's Vo e ' \ ' ' i
ot . ’I" ! T [y ) )
' ‘l! (] . .Dr. .:l‘ . (1 ! ',
L) ¥ -84 R \
5 —-: n - '\ Cad - i ' o
! . ! ’ ] AL T ' ,
i i s '
' b ) . e -
3 14 ] ‘ , -
1 ! ' . Lo ar Eln : )
] : 1 " ! B ‘I” K
\ B KL - : : . ; v
y S - . - ‘"
o R AR ! s e . N _!.I' - b |\ e :"'T‘r.::-a""‘"'”‘ﬁ:"t:-‘-'&:-.i&“i i, . - Sy ’
e el R R e i I i ’ , f oo L b S - . . ) gl 1 r ' N ¥
: | | ‘ . . ' Ly irescs oy ' oo ‘ ' . . 33 mtstmaren :
; a— . : h o [ ; ' .
. N A nmnumnn o . . S - N y ;= . 4 ) S ) 45 90 DILREF YanfCa 1337 1OBA03- 000K
e rr o U TToNeD L T EWTTER T S TG - Lib - T R . e
. . N I r ros} AMPLIFIER o o ) Ty , - R T
ko il g St ) o . R T N
[ ! '“_'“" ; sa sy RIS
, -y SU o HO : N NI
! 3 . . . s o ter EENRTEY
| fen E b 1 | ‘ gl !
} S A e O e ' -
' . Lal i d g a B
o o vl e so00d _ 1 . . . ; -
| i ! o "e ‘ .'.l.'. | > > . i : ! ‘ “ '.-,.
B e RS E o , :
' ' ) X | LT ' . .
| " b 4 . - ol ! L
. , hd ar { ) ? LIMTING
\ it ; , ==t -4 S ;::.*_...__._I 22 -rox { e ,
i | K .: v . IF YO ar, * asy | s [s0-20] ;{:c; [ : . o
Pl ‘ - X ¥ - . i . '
> VP - : . ' — ) >.L..J' ! ' # ’ v - I i
. v [” - —F— \ i ; : ‘
——l 1 ,1 o ; oo i : ' ' ! ' s v ! ¥ 2 '
' b | L o kot [ -- -- e -— e .- - .- e ) ‘ -'1- '" B B B . ; L . L " b 1
M ) ' ; N ; i‘ i ' ' o " '
i i ) \ . ' ) ' ' ' ™ . oy
! | H ! ' ! [ . ] ! : i s
' t ! ' ! . y ! . . - " N ) \ .
’ , | ' ) ' g B T : ' M
Lo P Co ‘ ‘ ; ' — e S - 7 '
\ ] . 1 ! . ) ] ' i ' X . .’J . ) . N i ] . o B B : ‘ B ‘. o . N ' . i " [ ,
| ! ) L h Lot [ . ) ' : ' ' . . . | | ' i ! . l'f."ﬁ .
) ’ T . : | — Jopt . ! : T . SRR , .
] 7 j BRYATEN : ! . P ‘ . SRR
B T e A ' PHASEMETER ‘ _ -
N[ 1= <R , T =t i : - , ‘ e
o ! " - - -= v - =
| ) o o ; o - == §
1 Do ! b , conrnor.un Tant or
nw | ' ' ' , " CURRENT SOURCE Q | D e
1§ SR I r ! ' W - L] o I
R ‘f’ : ' : ’.' ' i i) S T a0 ; ﬁr”
' s ; . ' . ; : Z///////‘é%ﬁ s .;. o b .
ko J . // CIien - - -
' S ! , %JI//J/ /%74 ool s en s ! ' R |
R ) ! o ' ; : ar wof ¥ 1 e
S r.n.a,a o | ; . . 50 .
. - C l'“"" n , . . : I - u
‘ . " ) "Il . E :
. I [Feas! N E e =
v : 'f o —— ;
' ! e Sl B m )
i -—-.——r.( ? "
J g ‘ (=] me o]
_s_ P . -
r, . . . B—
= = e ! = e &
" . ' ST ] : R
REULATON ) ' E=gad o | ' .
. ' co b :
aaz ¥ . . : '{ ] . _ WE‘ .
| ouye ' 1 —
3 H
co ! BB &
1 iy S PRSI
. i oy ,I @_._ e RSP
. ! R il 1 e aD RN
L .‘ . - e T
: - ‘ Vo o, =, B
’ cn ; P bR
. ! g b F | e
J . | s 'I R (1]
' . ! B i p— - T
. . = [ - - .
\‘ 1 i . . . 1’,.,’35‘““ ] ; E E‘ _.‘. :
}‘.. \ ‘ ' ‘ ap | D gy =
. : _!—u—-—r”* g M i
o “AE,_ _ gé"@_ d-
| . sl Gl
| L . : : O] w35
! Bl : \ . ) L i L E :
A MODEL 8405A VECTOR VOLTMETER S s Rl
| : ' e —
‘J, ; } Y . R
; [ . . L o
1 S OVEHAI.I. SBHEHATIC DIAGBAM e : o S e

wlo copvmennssssvusw:.snucmnoco _- - T ' o \ N R A
o - sEmALsr'aElesnsats— - ¥ ' T : o : SR T ‘ ) ‘ g ' i1 <f(PARTOF0840590024) o ' B

T i i N v . -
' 1 v ' . . h



ARy R M
ﬁtw%m“%ﬂ.‘ %Wﬁ




 Manual Serial Prefixsd
/ HP Part No.; 08406-90022

A

P P i s;,iall’uﬁx oo s Ty TR L

£046-03210 thru 948-02011 | .1 o bees [V as 458760 1001 3

T T MR ) Oy

S e s T | 12,3,4,5,6,7,8,5,10, 1,13, 15

LR

1,2,3,4,5;6,7,8,9,10, 11, 12, 13, 1
i 1,2,3,4,5,6,7,8,9,10,11, 12,13, 14

(838:021600 thru 838-02111°|: 1,2, 3, 4, 5, 8,7 ] 675, 2]%3,8,4,5,6,7,8,0, 10,11, 12,13, 14 |
- 416,080 s T o

Y,

838-02110 thrm 838-020017] 1, 2, 3, 4, 5, B 26 oy :
4 1/1,2,3,4,5,6,7,8,9 | 15 6T 88, 10,11, 12,13, 14

rm p 1 belo 15,16, 47 .

; LIGHT, INDICATOR, RED .. .
. /Change P1 to Part No, 1251-0148 .
Change 81 to Part No, $101-0100
'Changs 52 to Part No. 3101-0033

" i Change wuﬁic}_mlm 8120-0078

Clange Rter 2 to Part No. 08405-0001"
Change Item 13 to Part No. 08405-0002

L
Sl




 Model BA0SA

hange A3R27 to HP Pnrt’No. 0757-0401, R. Fxnlmr.'r FLM 100 OHM 1% 1/Bw
rAc'romr szmc'rm PAR'_I' - : 3

'Eﬁange'Aﬁii'z to BP PartNo 0157-0401 R. FXD urz'r FLM 1oo oxm 1% 1/sw
[FACTORY SELECTED PART .

1t

Change ‘A3R19 to np Pu-t No.: 0698-3153, R: FXD. us'r m.u : ssx oma % 1/'§w“"'
Change Mms to HP Part No,- 0698-3153 R FXD, MBT rm s saxorm 1% 1/aw

'oesa-mo R: m MET rm '2.37K OHM 1% 1/aw
0757-0077. R: FXD MET FLM 1. 2K OHM 2% 1/

'ro reduee the ampmude error of the voltmeter above 800 MHz and on the 0dB range, it
s»reeommenied thnt resiators A3R21, A3R25 A4R21 and A4R26 be changed

'0757-0316 R: FXD MET FIM 42,2 OHM 1% 1/8W.
0757-0284 R: FXD MET. FLM s OHM 1% 1/aw

: applies’C ONLY to the A ‘Phase Meter Assy with HP Part Number 08405 608,
s;To elimimte spurinus or erratic plnse_ meter indiutions, it is remmmended that induc-
tors ABLI a.nd ABLz be removed -




,'4_‘ : ll‘?j .',I. i N T o
low) than shown in Figire 7-

6-8, 8-0 snd 6-10,
8;'1901-0040; D

:VAR WW 1K OHM 103 1'W
R:FXD MET FLM 162 OHM 1%
~0084 R:FXD MET FLM 2.1
~3101 R:FXD MET FLM 2,8

1

b

cof A8 Phase Meter




'HP Part Number ms':-o:m chnge TQtob.
HP Part Number 0757-0405 change Q tod,’

‘HP )Plrt Nnmber 1902-3106' Diode breakdown 5 76 volta' 23480‘ 'IQ 2 =
-‘HP PlrtNumber 3100-1657' R.VAR W‘W 1000 ohm 10% l W 28480 'IQ 2.

o:so 0050 c:r:m czn 1000 PF aoovncw
0140-0178 . ' C:FXD MICA 100 PF 2% "
" 0140-0176 . C:FXD MICA100PF 2% - :
'0150-0050 - . C: ?IDCERIOOOPPBO(WDCW N
omo-_ous- »C:FXD ELECT 6.8 UF. 10% 35VDCW
07570346 .. . R:FXD MET FLM 10 OHM 1% 1/8W,". S
10898-3157 R:FXD MET FLM 19,6K OHM 1% 1/8W ' . . '~
“R:FXD MET PLM 7.5K OHM 1% 1/8W. '~ =~
R:FXD MET FLM 7.5K OHM 1% 1/8W "
. R:FXD MET FLM 19,6K OHM 1% 1/8W. -
' R:FXD MET FLM 61. 1 OBM 1% 1/aw
“R:FXD MET FLM 10 OHM 1% 1/8W ;.
L Re mux'r rm moml 1% I/BW

A11Q2; 1054-0001 Tmultor,m Silicon 2N3417 :
“A11QY; 1054-0011' Transistor; NPN 8llicon = -~
"A11Q8; 1854-00!!- 'rnnsiltor NPN Silicon :
AllRS & RS; 0'!57-041'2' R: r:m 562 OHM 1% lﬁw AR
Amus & R28; 0'151’-0319 R-FXD LK m: Oml 1% I/BW

'HP Pl.rt N'umber 0!40-0118 change.
HPPutNumber 0150-0050chmmt03

. HP'Part Number 0160-0116 change TQto 7"

HP Part Number 05698~ OOMehngt'!Qto i5
HP Part Number 0698-3157 change TQ to 16
HP Part Number 0698-3440 change TQ'to 15

. HP Part Number 0757-0384 change TQto 10
"HP Part Number 0757-0440 change TQto 6,
npnnmmmm-muemmtoq W
'HP Part Number 0757-0279 change TQ to10
HP Part Number 0757-0815 change TQ to 0: -
;HP Part Number 1853-0010 change TQ to 1

'HP Part Number 1854-0039 change TQ to 0

" HP Part Number.1854-0071 change TQ to 49
BP hrt Number 1901-0040 hmge m to 34

: 0716'7-041T; R:FXD 562 OHM 1% mw- m'z :
: 1054-0061, Transistor ‘NPN Btl.icon 3}13411' 'IQI

b.) In the mﬁ of AIZRZT fatbire, It 18 mommended'that the value be,crnnged
" 0898-3446R: FXD 3830HM 1% 1/8W "
om-mq :PXD 4 4300 5% 1/2w -
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om-oosocrxomo;mz%asovncw :
0180-0168 C:FXD MY 0, mxo%zoovncw-

perd ’ 5 Palse oeneutor’Auy (oms-eoxs) n
is recommooded Mnelutors Alsm and Albn_z be changed, |

0757-0846 R:PXD MET FLM 10 OHM 1% 1/8W .
; 0751-&96 R.FXD IIET FLM 51,1 OBH 1% !/BW
b.) ’l‘o lmp;'ove circuit performance d the Au Eampler Auy
recommonded that Resistor ' A11R16 and A11R29 be changed!

* 0898-3157 R-FXD MET FLM 106K omi i% 1/sw
To:. " 0757-0458, nrxn_us'r FLM 51. 1K ORM 1% 1/swv

).‘An improv prnbeAuymos-GOM (item"C"ol Figure's of this Appendix) = . ' -
was desighed for use with all B405A Vector Voltmcters, regnrdlens of pre(ix aerhl mmer. L

‘Type "A". prnbes (08405-6001) or ‘type 'B"-probes(OMOB-
6048) are no ‘longer available, i In'the event of atype "A":
or type"B"probe failure, both probe assemblies CHANNEL
‘A'and CHANNEL B will have to be replaced, ' Replacement
Kit 08405-5058 supplies (2) complete type"'C" probe assem-
bue ‘and :Bervice Note (P-OMGE-BOBG) ‘supplies the nec-
essary replacement lndl.d;lultment procedures. . Replace~
ment Kits or: Service ‘Notes: are nvnihble throush the'

I the APC Light (DS2) fails

k1

m‘-u List for description)

For increued accuracy of the voltmeter, it is recommended ﬂnt reoiotorl AER.".I and AISRBI
‘Temoved and replaced wlth inductors ASL2 nnd AlBL: (m Port; I.llt for descriptioo) =

“To eliminate possible oscillations of AGQ4
Number 1854-0371) "

+}..To improve range to range tracking of the VOLTHETER odd capocitor Azzc1 to Azz
Anplitude Rarige Switch A.uy' (sée Figures 7-12 hna 7-13). .

*To murpress oscillitions which ma oc
is recom;nendeﬂ that' A10R5 be chonced o

‘From: - 0757-0364 R'FXD MET FLM 51.1 onu'x% 1/aw
To; 0757-0406 R:FXD MET FLM 162 OHM 1% 1/8W

b.); Tochmpenoocﬂhﬁmmthem 180° BwitchAm(Oms 6006).1t is recommended
MalumebudAMMbouddedmthehnnluddAﬁQl

L VTO Auy_,(m-ﬁou), Itis recommended tlnt x-esistors
Aummmum RiutobemertedbetweenpinanuandwiperAdm
hequency Range Swlteh Any {see Pigures"l—ls nnd 7—17)

pt3




 May 1968 throogh December 19
611-00101 through 64500660 = ...
: Probe tip lcren into probe board

September :m?to'preum
¥ 732-01111 and up
Feature: ' Probe housing
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Y el CHANGES

'-; Mantal change supplements are revised as often as necessary to keep manuals as
+'i cument-and accurats as possidle. 'Hewlett-Packard recommends that you peri-
' mmmmamwmwmswﬁummmmm
- ali P offices. When requesting copies, quote the manual identification information

. mdmted in the tables below |
| D = NEW lTEM '

oA o l-8 1 . 25164 : 1-20

T - MANUAL IDENTIFICATION

" Model Number: 84054
Date Pristed: May 1971
Part Number; 08405-90024

'hmmwmormemddmhﬂwmmmmﬁﬂcmofm
manual.
. i i

1y
U S

“This wpplcment contains :mpomnt mfomauon for correcting mnnunl errors and for adapting the
manual to instruments conuuun; |mprovemems made nﬂer the printing of the manual.

Touse tlus supplcmem, makeall ERRATA correcuons andall appropnate serial number rclatcd changes

t

'upmum.
1144403896 R
100S110 - o ‘

. - \ - | 24 e

1144A05111 thru 1,2
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© 1144A0S686thra | 1,2,3
1144A Prefix f
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U 1527APrefix N
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SI02A- e 25108 Tl 119
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* Modél 8405A - 08405-90024

mum e

v

'+ The following Service Notes are available from your local HP Sales and Service Office:

~ B405-1C All Serials ~ Performance Check Procedures ‘
B405A-3 . . All Serials Maximum DC Input Voltages , B
8405A4D - * All Serials Adjustment Procedure
A405A-5 All Semls _ Probe Board Componem Replmemem
- 8405A-6 '  All Serials False Phase Locking
.. B4OSA-7 All Serials - A3/A4 Sampler Board Anembly Replacemem Kn
8405A-8 ' Serial Prefix 2014A | ' “APC UNLOCKED"
T 7 and Below | " Indicator Light Replacement oo
8403A-9 Serial Prefix 2014A Isolation Amplifier Transistor Replacement to
S . and Below Correct PoorlsohuonﬂetweenChnnnc!s
» B405A-10 ' All Serials : Prmuuons {o Prevent Damage when handhng
, e ' 8405A Probes ‘
* B405A-11 " 2412A and below Al5 Tl Transiormer Replat:tmcm Kit
~ 1B405A-12 2510A and below A3/A4 Sampler Assembly, . -
, ‘ , o .- ALS Pulse Generator Assembly Replacement Kits
8405A-14 2546A and below A9 Voltmeter Assembly/A22 Amplitude Range
S < L Switch Combinations Can Cause Unstable -
o - Conditions :
i 3 .
|
P \




Model 84054 - 08405-90024

MMW .

1

Throu;hout this manual chnn;c all refcrcncls to Opnon 02, to Opnon 002. ,
cnmos lisa scml number changc only. It dm not aﬂ"cct the performance of the i mstrumcm.
OIWBE 2changes R1to conform to standard value and phys:ca] size for use on power line switches.

- CHANGE 3 Adds A16C7 to lmprovc the constant current source, and reduce potential “residual
voltmeter noise.”

GHMBEllddsA.'SCRl mdMCRI toreduoe ovenllcﬂ'ecnve capacitance of the diodes onthe Al9
and AZOasscmbhu. and to improve the 8405A crosstalk and yxcld

musa 5 changes the value of A3R19 and A4Rl9 to increase the range of the BIAS ADJ control.

c!wnos 8 changes the FREQ RANGE knob, the front sub-panel, and the nght and center plate—
plnels. The pumcd panels are uthcucally more plcaslng. and are much easier to clean.

 CHANGE 7 mplaces SI with a supcnor switch. | :
" CHANGE 8 i isa rc-desx;n of the Al5 Pulse Generator asscmbly. o i
CHANGE 9 changcs the physxcal location of the dccouplmg diode, CRI, from the two sampler

o
.

_ assemblies A3 and A4, 10 the two decoupling assembiies, AI9 and A20. lhns cuts down on radiation

-and i improves crosmlk by 6to 10 dB.

CHANGE 1 replaces A 5Q4, A5QS5, AIBQd ancl AIBQS with uansxstors havmg lowcr fT"s to eliminate
powble oscillation and crosstalk. -

MﬂrepmthcAPC unlocked mmndescem mdncatorluht wnh anLED for better reliability.

CHANGE 12adds A12C17 andchangcsAl2R21 to provide the proper locked and unlocked DC vonagc
Icvcls, and to ﬁltcr nolsc that may cause the lock/unlock lamp to flicker. '

m 13 changes AlI5R9 toallowa more precise adjustmcm of AI5R3.

mﬂchanmAISRS Al6R7and Al6R18 toa part witha In;her watt ranngto insure that these
 paris are not over stressed. \

M‘BlddsAlws AI6C9 andaGerman protccuon labcl to conform 10 tthcrman law for the
‘ testing of i msuuments. -

 CHANGE ﬂ improves lhe uansfonncr and power modnle. and changes Clo and Clitoa ughter
- tolerance part. . |

m 17 odds a Motbcrbomd to lmprovc both rclxabthty and .,cmceabulny
M'chanps AI5R9 from 33010 2200 forbetter AISCR1 biasing control, and changes A15T1

o lncn:ase lhcampmudcanddecrcue the width ofthc sampliing pulse.

m L. | changcs alt 1854-007l transistors to 1854-0404 for bcncr reliability.

machanges A3Rl9 A3R20, A4Rl9 A4R20,Al15R! and A.ISRZ toiziprove phase tmckingat
1000 MHz under varying lmphtude condmons.

m 21 changes ASRY, A9C6 and A9C7 and adds A9L2 and A9L3 to provide bétter power

supply decoupling.

»

A |

‘ v
..l. ! P
i
[N
|

CHMGE 22 increases the value of A5C16 and AlBClG to bcttcr couplc sxgnals intoa capacmvc load.

maaddscnmut boards to switches A2l, A22and A24 to m:mrmze pomt-to-pomt wmng and
increase relublhty ' S

v
!



: Model 8403A - 08403-90024
y ) ! i
SECTION | N B |
PAGE1D: | S
CHANGE 17 |
F';ure I-1: , :
' Replace P/O Figure -l vmh P/O Figure 1-1 in this chm.e sheet (CHANGE 17).

CHANGE 22 ’ ‘ o
. Tabie 1-1, GENERAL: '
Inmeﬁmmmthlmmmmmmmlmm lOOOohms:nseneswnhO-ﬂnF \

BNC fermale connectors.
' . ‘ o Wt
CE bR bbbt bbb bbb annbbanbn sebreRsnEEEEERES b,b‘.o-ob-ob-o—.»‘ .......... rEEEREER RS R A T Ty
R P B R R PP LR R E LR R R AR PP R R rerrearsceeon '7' ---------------------------------------
L
PAGE 1-3: it ,
A . i ;
. : . I" |'
ERRATA i I
Paragraph 1-7: s
' Deleteni!rtfercncestoRutMounun;Ku. _
. o
‘Pnrmph 113 ' :

"~ Add*A Rack Mounting Kn isavailabie to install the instrument in a 1%inch rack. Rack Mounung Kits may be
obtained through your nurm Hewlen-hchrd oﬂice. '

Paragraph I-4:
. Delete Paragraph I-14.

i




‘ ' . ‘
SECTION It g '

Model B4U5A - 08405-90024 |

ezt | -
Pm;nphz-n
Change second sentence to read: “All necesury hardware i is mcludcd in the Rack Mounnng Kitavailable from

'

your nearest Hewlett-Packard office. . )
‘ t ¥
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' ‘ * Model 8405A - 08405-50024

'
'

SEC'I'IOH III | ' B -
PAB§3-0: ‘

. Figure 3-1: _ - . _ ‘ 4
. Replace Figure 3-1 with Figure 3-1 in this change sheet (CHANGE 17). ‘ .

. . i
LR A e R I R I T L L L R T T T T T O,
A R N e T T e e A A

'

PAGE3-Z | |
CHANGES | . X
. Figure 3-2: - ‘ '

Rephee Figure 3-2 with an: 3.2in lhu chnnle sheet (CHANGE 16). .

.bb.i.-l-hﬁ-;.-.DIlll.liiDble.h-.i'-h.b...IDbt.bt.b.I-h.l’-hl-D-D.Db..ﬁ.h.bl.hbbb-b.hltbIlv-b
F-D‘D-P.DD..IODDDODD.h-h)b-v-bl’b.libllb.b.hb.hhi--I.D——obb.bb.lbﬁlbtbbbhbi.i.rblolﬁ.bl’lﬁlh.b

CHANGE 7 ;

» Figure 3-2: '
Replace Figure 3-2 with Figure 3-2 in this change sheet (CHANGE 7.
Deete references to +20V and —20V fuseholders (they are now located on the A27 assembly). ,

. 1
3
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Model 8405A - 08405-90024

ti - 1 . '
) : L . . ] !

~ PAGES-R: ’
'ERRATA
PROCEDURE Y, Step 7:

At the end of Step b, change + 1o —.
AlmeendofSlepe.chln.e to+. . ' i

o-.---.---o--a----L---A-.ch;uaﬁu»u.-.»sp.p-p.-p-.-n..»------~n-o-------b-‘p-os»-»---s-»..npu-o
TR R b a bR bR R BE R PR R E R PR E R R R e b R R R b E B R RS RE R R R R R e R R EER PR R Rk R oo
i .

PAGE 5-15: !

CHANGET? ' | | . |
Figure2a: A ,
Replncel-‘igureZAmlh F' ;ureZAm this document (CHANGE 17) ' -

r

’..b. O.b.’b.lhi-h'lIDDID.DPUID’D.D‘D.DD.D...b.bbb.Dbbl.-b.hb-.-bllDDP-DDUD.Ibb.hbﬁ’l—bbvb.b.b.
| \
rrrrerEry ermreees L R I I A T ) e R E R E R R PR PR R R PR PR R

PAGES-18: S

ERRATA . |
F'gure 2D, Adjustment Locations: o
Chlnse caliout ABR23 1o ABR24.

" Table 5-3, Adjustment Procedure Number 4: a
- Change the first two sentences in step fto read: “For 8405A vector voltmetm havmg fixed resistors for ABR26
and ABR33, p 1o step g. Fonnstrumenu hmnn; potentiometers for ABR26 and ASR33, perform steps{1). (’)
_ and (3).: . ‘ |
: !
s'CIIAHGET? - o .
Fi;nre 20: : ' !
Rep!m F‘sure 2D with Fimre 2Di m this documem (CHANGE I'I)

---;---»--».L.ooo-o-.------.n----»----;b-»--.o..pa.-;-.oo--o----.-s--s—-;»»;u»o...» ....... [ NS
D.Dl.bll.bi-'bb.hhb-bb.'b.'b.b...&.Dl.l’..bib'.hbb-F.I-l.--.b'b'lDbl.lbblbliD.bisb.t-l-bi‘t‘b‘

PAGESZ R X | |
Chancctheendof lhelnstsemencelomd.“ Jon avcmpvolla;eofsawtooth uapprommalely{)"V“

CR R R N .'b.bbb-b.bhtl-‘-"DODDID.'ﬁlﬁb.lh'be.lI.bblll}..hbrv’b‘bb.! »»»»»» AL
..-..o»r-.unon-o-b»---.-p------o.o.-.ouo---------.--o----.p»-»--o.»-o--.r.-.»-----—-s-»y--p-»»,
t

" ?AGE 523 |
InderNOTE: : R
" Chm'eHPPanNumber 10 2100-1757. ‘ : o




Model 8405A - 08405-90024

_ SECTIONWI - - o
PAGE 6-2: ‘ '

ERRATA

‘_ Tabie 6-1: :

i Chnnp the description of AIWI nnd AZWl as follows. Matched cable assemblies: specml coax includes probe
panel boot; and board assembly socket (matched pair: AIWI and A2W1). o
Under A3 description add: For replacement A3 assembly, order 08405-60070 CDL

- Change Ring: Indent Blue to 08405-2047 CDSs.
Chn.eA3C8nndA3C9(o0|60-54“.200V _
'Change A3Q! and A3Q2 10 1854-0404, CDO, (recommended rephccment)
CHANGE 4 | S K
Table 6-1: . ‘
~ ! Add A3CRI, 1901-0179, CD7?, DIODE SWITCH!NG 15v 50MA 750PS DO-7.
CHANGES o o
Table6-1: o : ‘ _ .
~ Delete A3CR).. - -

CHANGE 17

* Tabie 6-I:
Change AIW] nndAZWI t00840$-60IOI C D9 MATCHED CABLE ASSY PROBE(malched palr AlWI and

- A2ZWI).
Change A3 to 08405-6!1)83 CDé.
' ‘Add A3CR! and A3CR2, 19010179, CD7, DIODE SWITCHING ISV 50 MA TSOPS DO-7.
_ Add A3CR3, 1901-0518, CDS8, D:SCH 0V, .
CIIANGE 9 " ' |
Tabie 6-1: | ' . _
Chanp A3Q! and A302 to I854-0404 CDO, (remmmended n:placement) o

Table 6-1: | I ? |
Under A4 description add: For rephccmem A4 assembly. order 08405-60070 CDL b
CHANGE4 , |
Table 61 : '
© Add A4CRI, 1901-0179, CD7, DlODE SWITCHING ISV S0MA 750PS DO-7.

 Table 6-1: | ‘ o . |
Change A3RI9 10 0693-3156, coz. 14.7K.

CHANGE 9 '
Table6-1:.
Add A3W1, 8159-0005, CDo. WIRE mwc W PVC I1X22 80C,
" Delete A4CRI.

CHANGE 17
“Table 6-1: _ . ‘
Delete A3W1, o o . : -
“Change A4 10 08405-60023, coé.
" ‘Add A4CRI and A4CR2, 19010179, CD7, DIODE SWITCHING 15V 50MA 750PS DO-7,
“Add A4CR3 190!-05!8. CDS8, D:SCH 70V. .




Model 8405A - 08405-50024

PAGES3: | ;
- CHANGE 20 : | L - -

Table 6-1: . ;
Change A3RI9 to 07570288, 9.09K. : _
mmmomxoo-mz, 20k 5%

msu | o
ERRATA | - o
Table 6-1: ‘ '

Change A4R21 and A4R26 10 06991818, CDI1,16.7 ohm 1%, 0.05W, (mmmended replacement). ; :

ChmpASCRIandASCRZtol%l-ODw CDI ‘ ‘ )
CHANGES : o o ‘ ' - '

Ttblc 61: \ o : , :

Change A4R19 to 0693-3!56 CDZ. 14.7K _ .
CHANGE 9 : : T
~ Table 6-1: ‘

T Add AdWL, 8159-0005 CDO \VIRE LAWG W PVC 1X22 80(’

CHANGE 17,

'Table6-l.-- . :

. Deltcadwr § R , e ;o
cmsm R RER R 3 o

* Table 6-1: - ' : o - b
cmnummsmom-om 9.09K. S .

i} ChnnpAdR20to2l00-l762,20KS%. : R L

CHANGE 22 _ ' '

~Table 6-1:

cm.mmows—eouo | : 5 .
- Change ASC2 to 0160-4835. ' . :

- Change ASC16 to 0170-0040, 0.0473F 200V, o , S
cm.eascmommm o e _ [ -

‘Table 6-1; ‘ ‘ , ‘
Change A5Q1 through A5Q3 m 1854-0404, CDO, (recommended replacemem) s :
*Change ASQ-t and A5Q6 to l8§4-0882. CDS (recommended mp!acemem) _

" CHANGE®D ' oy
Table &I
Chnge ASQ4 and A5QS 10 I854-0882. CD8 (rccommcndcd replacemem)
cmnsz -
. “Table 6-1:
: Chnn‘c ASQI lhmngh A5Q3 to 1854-0404 CDO (recommendcd mplacemenl) :
- 9 ‘
) o - ['.‘




Model 8405A - 08405-90024 | . L

PAGES7 |
'ERRATA '
Table 6-1; _ ,
-/ Change A7CRI and A7CR2 to 1901-0040, CD).
Change A7QI through A7Q5 to 1854-0404, (recommended replacement).

; g
CHANGE1®
: ‘Table6-1: = '
IR CbnnpA‘lQl!hmu;hA‘lQStoleCDO(meommcndedreplaeemem)
PAGE 6-3:
L .
ERRATA -
Change ASLI ard ABL2 10 9140-0308, CD8, COIL:: FXD 0. 12UH 5% (recommended replacemem)

i
Z::Z::ZI:::I:ZZZZ'ZIIIZ:IIZ:I:.LZI.I..ZII:IIII.IZIZZZ:I.‘IZZIII::IZZ:ZCZIIZ‘ZZIZ:I:ZZ:Z:::ZIZII
PAGE 6-10: |
-ERRATA ‘

, Table 6-1: S - '

Change A9Qi, 3 and 4 to 1854-0404, CDO, (recommended replacement),
‘ Chm;eMQZandMQStoHPpmnumber I853-0389(ucommended rcplacement}
. CHANGE®® o |
‘ Table 6-1: . : ‘ .
Clung:A9Ql 33nd4tol854-0404 CDO(recommendedrephcemem) .
CHANGE2ZI = o L ‘. '
Table6-l: ., ' .. | R = , . .
B ChanpA9to08405-601ll : ' S -

 Change A9C6 and AICT 10 0180-1819, CAPACITOR AL 100 UH 50V.. i . _ _ :
Add A9L2 and A9l.3 9140-0210, COILIOUHION. " ‘ .

EPEEEERR R RS EE Dbthb.bb DDDDD EE PR L S Y L N I I Y L I LU N R R A S Y
----- h--buo-p-o-on--bupa—;t-p-»-o----o-o-ou-»--.s--u-------.-;-.»---.y--n-----.)»»op..-oa-.n---- b}
B N
PAGE 6-11; -
s . .
. ,
: .
ERRATA ' o
T . — . : .
nble6-l. J )
L 854-0404CDO ended
2 CbanpA9Q6tol recomm: ent).
CHANGE 19 '
) .
Table 6-1: .
LI BN N R LI I I Y L ) PEEBEEEE R hb DDDDDDDDDDDDDDD L N N N N NN Y e R )
oooooo Ibtb-vb..bbl.'....h.hlb--’..l‘oblblb.hih---DD..D.'DHDH.-A--DDDD.b.'bbtb-l-llDibbDiolitllvlh
. !
PAGE 6-12: '
.. ERRATA -
. - L, .
" Table 6-I: ’

Chanp AlOCRI uuou;h AIOCRS to I90l-0040 CDI . ' '

. Change A10Q1, Al0Q2 and AIOQJ to 1854-0404, CDO (mommended replacemcnl)
Change A10Q4 10 1854-0882, CD8 (recommended replacement). .
Chang: AlOQ! !hmugh AIOQJ 10 l854-0404 CDO (recommended rep!acemem)

w0 o

B O G TS S PR o




o PAGE 6-13;
W RpATA

Table 6-1:

Model 8405A - 08405-90024

..-——-

ClnngeAllCRB and AIICR9 to-l90l-0040 CD), DIODE.SILICONM MA JOWV andaddthe followmg note:

" PAGES-4:
'ERRATA

Change AlIQ! to mM DO, (n:commended replacement).

'CHANGE 19
' Table 6-1:

NOTE

1

MMMWM&&M:MMAHGM:“MWM it
Whe 28 kiz oscilisier drifts, replacs thass diedes. Al the same time, aiso replace
lﬂﬁluﬂﬂﬂi(mmmmm

i d A A R
LR NN ] D.--Io.bpnptbbobbo.b..-lll.-.tllbtbbo-b--nlllntl.htb.’.l----.lllh L Y A N

1

| 3

Change A1IQI lo 1854-0404, CDO, (rwommended mplacement)

--------------------

b Table 6-I:

--------

To the Al2 descnpuon add: For replacement purposes, order 08405-60078, CD9. SEARCH ASSEMBLY .
L ~ REPLACEMENT KIT; includes A12, front panel LED and AI2R27 recommended replacement).
. Change A12Q1, 2. 3, 5, 8 and 9 to 18540404, CDO, (recommended repiacement),

CHANGE 11
Table 6-1:

' To the Al2 description add: For replacement purposes, order 08404-60078 cD9, SEARCH ASSEMBLY
o ‘ REPLACEMENT KIT; includes A12, fmnt panei LED and A12R27 (recommended replacement). )

o  Table &I ' T
CE Add A12C17, 0180-2811, CD7, camcnonrxn I0UF £M20% 3SVDCTA.
| CHANGE1 o |
Chan;eAlZQl 2.3 5 8:nd9w1354-0404.CDO (recomrnend:dreplacemem) . ' R
ml_s 18 ‘
- CHANGE 11 ' '
Table 6-1: .
Change A12R27 to 06861825, CD3, R-FXD comnsx 5% .5W,
. CHANGE 12 | |
" Table6l: .
A Change AI2R21 TO 0757-0288, CDI, RESISTOR 9.09K 1%. nzswrrc-o=wo
' 'CHANGE 20 : :
- Chm.emzm to0698-3157, '9.6K- | ’

[RURRPRSS TSR PRI JURITI ST T

11




Model 8405A - 08405-90024 : B

PAGEGT: o

- ERRATA

Table 6-1: . o | ' | .
ChanueAl."Ql throu;h.Al3Q3 lo 1854-0404, CDO (recommended rtplncemem)

. CHANGE 19

Change AI3Q1 :hroﬁ.h AI3Q3 10 1854-0404, cno (recommended replacement).

thb.ivbn’lbhll.bb.b ooooo PEP e, LI N Y 'o ....... DN L L R Y L T YT L

PAGE 6-18:

: ERMT‘ ‘ L‘ ) . | -

Table 6-1: !
Change A14QI through A14Q3 to 1854-0404, CDO, (recommended replacement).
Change A14Q5 and A14Q6 10 1853-0034, CDO (recommended replacement).
Change Al417 arid A14Q8 to 1854-0005, CD7 (recommended uplacemem)

CHANGE 19 , b

L

Table 6-1:
‘Change A14Q1 lhronsh Al4Q3 to 1854-0404, CDO, (recommended rep!acemem)

Table 6-1: B - .
ChanleAISRNoOSII 1087, CDG 220 ohm wire wound. : '
Change AIST! to 08405-60!09 CcD7, Tnnsfonner Replacement Kn. Recommended Replacement (:ncludes

AISR9and AISTI). | .
CHANGES | | | | ’
lele6-l . ! | L »
Change A15CI to 0160-3539, CD6, C:FXC MICA 820PF m .wovncw :
‘Delete A15C3.

Change Al15C4 10 0!60-2306 CD3 CFXD MICA 20PF %,

Change A1SCR2, AI5CR3 and A1SCR4 to 1901-0039, CD8, DIODE: SILICON SOWV
Add AI5CRS and AI5CRS6, 1901.0039, CD8, DlODE.SILICON 50wV,

'Delete A15L3 and AI5L4.

Change AI5QI 1o 1854-0247, . TRANSISTOR: SILICON NPN.

Change A15Q2 to 1853-0034, CDO, TRANSISTOR: SILICON PNP.

Delete 1205-0012, HEAT DISSIPATOR:SEMICONDUCTOR.

ChanpAHRS to 0757-0815. CDO, R:FXD MET FLM 562 OHM 1% .5W. B
Change AISR6 to 0698-3390, CD6, R:FXD MET FLM 19.6 OHM 1%.5W, !
Change AISR7 to 07570394, CDO. R:FXD MET FLM 51.1 OHM 1% SW.
Change AI5RS to 0757-0159, CD5, R:FXD MET FLM IK OHM 1%.5W, ‘ ‘
Add AlSRI10. 0757-0442, CD9 R:FXD MEI' FLM IOK OHM 1%.5W. - "

1

CHANGETS | L o
 Table6l: ! ! , S

Change A15R9 to 0812—0074 CDl, R:FXD MET FLM 330 OHM 5% 3W. o .
CHANGE 18 . | A
~ Table 6-1: ‘ ‘

Change A15R9 to 0811-1087, CDS, Res:stor FXD 220 5% 3WPW TC=02 30, v
Change A15T! 1o 08405-80006, CDS. : ‘ o
Add 08405-60109 CD7, Tnnsfonner Replacement Kn (mcludes Al5R9 and AISTI)

!

12
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' Model 8405A - 08405-90024 o

PAGEES LT .
 ERRATA S ;

" Table 6-I: : e

Change A6CRI1 and AGCRZ to 1901-0040 CDI.

Chan; A6QI through A6QS to 1854-0404, CDO, (recommcndcd replacemcnl) -
Clung A6Q6 to 1854-0882 (recommended replacement). ' g

CHANGE 19 o | - . |
Table 6-1; | o
Chan.e ASQ!1 throu;h AﬁQS to I854-0404 CDO, (recommended rephccmem) ‘

’ ma o “
.. s
. . ' "
i ! . [

Table 6-1: : . L
Chan;: AISRI and AISR2 to 0757-0397 68.] Coo , |

. Table 6-1: | S -
Change AI6Q3 and A160S to 18540404, CDo, (recommended replacement). S
CHANGEW R T
Table 6-1:, Lo | ‘
Change AI6RS, AIGR?, AI6RI7nndA16R18100757-0733 CDI, R:FXD L1 OHM 1% 25W, -

'
I c“l"ei 15 ‘ "y . ‘
. . A . ' .

Tabie 6-1: | L .{
"Add AI6CE and A16C9, 0160-4300, CDI, CDL, CAPACI‘I‘OR-FXD 047UF +80-20% 100VDC CER.

CHANGETS ' o
Table6-l: - '
ChlngeAlﬁthdAl?QGlo 1854-0404, CDO (recommended replaccment)

". Tabie 6-1: oo

! Chnng.-AISCRl and AI8CR2 10 l90l-0040 CDl =
Change AI8Q! through A18Q3 to 1854-0404, CDO, (recommended replacement).
Change A18Q4 and Al&QS o l854-0882. CDB8 {recommended replacement).

t

Clau;e Al8Q4and AISQS to 1854-0882, CD8 (recommcnded replacement).

. Table6l: . ' . S
ChanpAlBQl lhmu;h Al8Qlwo l854-0404 CDo, (recommendcd replacemem) ‘

CIIAHGEZ‘I I

Table&-l . ' ' '
- Change Al8 to 08405-60110. Y : A
Change A18C2 tc 0160-4835. , o :
ChmpAlSCl6toUl?0-0040 0047pF200v
" Change AIBC171001604789., - .




S Model 8405A - 08405-90024

L . Y ' ! !

I: . 1 \ . } : . I : . 1 . ' 1
. PAGESZ . | | , .
" : leleﬁ-l Ky . ‘ ,

' } ChlnnAZI to08405-601l7 CD7 (mommended replacement),

;! Replace A22 with HP kit part number 08405-60127 for instruments with serial number prefix through 22 46A.

Rephu A24 with HP pan number 08405-60123 for instruments with serial number prcﬁx through 2”46A
OHANGE 9 ' x ‘

" Table&l:’ S | '
ChanpAl9toOS405-60072.CD3
Add AI9CR2, NSR PART OF Al9. : : ‘ :
Change A20 to 08405-60071, CD2. o !
'. AddAZ‘DCRz. NSR PART OF A20. : Co
' 'CHANGE 7 . | |
ro Delete AI9CRI and AI9CR2. ‘ , T f v
" Delete A20. - | ' Lo S
v -DelcteAzt)CRlandAZOCRz. o ' S
. Replace A22 with HP kit part number 08405-60126 for i msm.lmems vmh serial number prefix thmugh "546A
, R:plwe A24 with HP part number 08405-60"8 for instruments with serial number preﬁx 1hmugh 2546A,
‘ CHANGEZZ ! -
' Table 6-I: .
v Change A21 to 08405-60117, CDT : L
o Cpln'eAZISltoJIm-l%Z,CDZ. o
Change A22 to 08405-60116, CD6. : . ST . . ‘
' ChmpAZZCltoDIMII CDS, ﬁxedceramncZ'!OpFlOOV o o _ .

Table6-l:: ' . 3
cmpazzw:mos«:os-sooss.cm.
- Change A22W7 to 08405-60089, CD2. R
‘Change A22W3'to 08405-60090, CD1 e e
;. ChangeA231008405:60096. . | S !
L 'Change A23W2 to 08405-60086, cn9 CABLEASSYMEDCHSW;
: Change A23W3 10 08405-60087, CDO CABLE ASSY: LONG CH SW..
2 : cm.mzmoms-soloo cos.
' ‘lele6-l N :
. ChangeA225110 3100-1963. CD3. S
' Change A24 10 08405-60118, CDS. :

. . '
' : Lo . !
! . B K - il

Ay
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L L C . p [N e . SRR R . . : K o :"-
..; 1 ”; . Mode18405{§-0840‘-90?24 f L

S W) \ C | |

@ s o

o ;‘Tab[eﬁ-l o Vo L I | i

L ChmpAz4R20w0698-7332.CDd R.FXDMEI‘FLM IMOHM 1% A25W, : _ t

| ;cm GE 16 I L o

5 ",, :I‘-\ Wr.bhﬁ'l ' }L E'-s : ' . ' . .'II'. :l ‘ :
LT cnupcm:ooslo-m?coo ) e o o .

a:-‘cmam : }!.,-;, | e \ B
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- Model 8405A - 08405-90024

- PAGES-25: |
CHANGET! S !

Table 6-1: - - '

Change St toJlUl 1957 CDT SWITCH PUSHBUTI‘ON DPST. .

cIIANGE n.
"Table 6-1:
Change DS2 1o 1990-0524, CD3, LED-VISIBLE YELLOW
Add MP, 1400-0560, CD8, LED MOUNTING CLIP.

. CHANGE 18
Table 6-1:
Change Cll to O6ID-4337 CDO.
Delete L7 and LS. B SRR
Chasge P1 to 0960-0445, DI, Power Module. . a
Change Tl to 9!00-4257 CDO - '

CHAHGE 177
*  Table 6-1:
“ Delete Cl) and C12.
Delete L2 through L6.>
DeleteQland Q2. . .
" Delete R2throughR4. . - o
" Change W3 1o 08405-60085, CDS.
Change W4 10 08405-60067, CD6, Cabchssy'Power
Change W5 to 08405-60091, CD6.
- Change W6 to 08405-60092, CD7.
.. Change Ti 10 9100-4413, CDO.

ERRATA
Table 6l:
Change l0216-60001 ISOLATOR. 10 IOZIGA. CD?.
; Add 08405-601 12, Probe Tip Prolecmr :
CHANGE 6 R : , .
. Table 6-1: '
Chln'e KNOB: FREQ RANGE W/DIAL ATI'ACHED to 08405-60062. CDI

CHANGE 15
Tabie 6-1:
- Add 7121-0270, CD!, LABEL: GERMAN RADIO PROTECTION.

CHANGE m' , v
: Table 6-1: '
- Delete WIO. : -
Add W14, 084035-60102, CDO, WIRING HARNESS: MAIN.
Add W15, 08405-60103, CD, WIRING HARNESS: RECORDER OUTPUT.
'Delete XQI and XQ2. ,
Add 08405-60084, CD7, ASSEMBLY SHIELD,

t

16




Model 3405A - 08405-90024

PAGE 6-27:
ERRATA.

Table 6-! : '
Change Item 2 to 08405-00026, CD, Panel, Front.

Change Item Sto 5060-8741, CDS5, Kit 7H Rack Moum.

' Change Item 7 to 5060-8589, CD9, Top Cover.
Change Item 10 1o 5060-3713, CD), Bottom CoverAssy IGLFM

Change Item 12 10 5060-8735, CD7, Retainer Handle Ausy.
¢ Change Item L6 to 5000—87[7 CDS, Cover, Side 7XIGSM

CHANGE 6 . , y

" Table6l: ‘
Chanplumeoms-OOOZ’? CDZ. ‘
Change Item § to 08305-00028, CD3. A
- Change Item 9 10 08405-00029, CD4. ;

" CHANGE 11

Table 6-1:
" Change Item 6 1o 08405-00036 CD3

CHANGE 16

- Table 6-1: )
Change item 1310 08405-00039 CD6

CHANGET? )

Table6l: ‘ |
Chan;ellemZmOWS-OODSd CDS. - ‘ I
* Change Item 13 to 08405-00053. CD4. BT

Table 6-2: : " z o
ChmpOMOS—GOﬂ to: Matched Cable Assy: Special Coax (mat:hed pair: AIWI and A"Wl)

Delete 08405-8004. |
ChanplOZlé-ﬁOOlmlOZl!SA. .‘ o

CHANGET? . S
- Change 08405-6047 1008405-60101 CD9. -
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Model 84035A - 08403-90024

SECTIONWN. S B

 PAGE 7-3:

CHANGE 17 I

Figure 7-3
Replace Fgure 7.3 with Figure 7-3(a) in this change sheet (CHANGE IT).
Add Fi;ure 7-3(b)in lhls change sheet (CHANGE 17).

------- u-----;-p-u.-.-.»..».----e--b-h------L---;---;-;-»--»».o-o.s»-y».-s.»p-onvpbbbbba--ono-
---------------------------- AR A A A AR R R A R A R
. .
. ' s ;
! 1

" Add Figure 7-5A in this change shee! (ERRATA).

; CHANGE 17

'Add Figure 7-4(b) in this change sheet (CHANGE 17).
Add Figure 7-4(c) in this change sheet (CHANGE 17).
Replace Figure 7-5A (ERRATA) with Fgure 7-5(2) in this change shee! (CHANGE 7.

bbbbbbbb b..bbbbb.bbth‘hbbl"t?—.,'!b.lDDIDDD.lhbbblblilbb-bb--hl.Ihl-vll!bb.'b’DDDO’D&D.b'bOb.
-------------- b---»--o.ons-.-p.-b-ob-bb-b---lbn-----s;o-u—--po-»..»-.o-.)r-'r-o..bbbbbob-—--------
PAGE?-S'
: .
EFIRATA : .

Figure T-S(b)'Changevalue of A3R2|andA3R26 to I67ohm

Figure 7-6(b): ’

Add A3CRI between A3T1 and XA3 pm4 with the anodeconneeted to A3TI.
Add AdCRl between Ad4T1and XAS pin 4 wuh the anode connected to A4TL.

CHAIIGE 5 3 ‘ C N
Figure 7-6(b): ' o -
‘Change AJR1910 14.7K.,
Change A4Rl9 to 14. 7K.

 CHANGEO o ‘
Figure 7-6(b)‘ ’ (o
“Replace A3CRI with wire jumper AJWIL.
* Replace A4CR1 with wire jt{mper AdWI,

" CHANGE 17
. Figure 7-6(b)' Replace F‘gur.: 7-6(b) with Figure 7-6(b) in this change sheet (CHANGE 17).

' : .
. ! '

18 .



Model 8405A - 08405-90024

. PAGET-T: S
W ERRATA .
- ‘ Add Figure 7-6A in this documery (ERRATA)..
. CHANGE10 : . |
Figure 7-7(b): o C * {
Change Q4 and Q5 on both AS and Al8 10 1854-0882.
GHANBE 17 :
Fi;um 7-7(b): |
~ Replace Figure 7-7(b) wuh Figure 7-7(b) in this document (CHANGE l7) :
GHANGE 2
. Fi;ure T-6A:
| Replace Figure 7-6A (ERRATA) with Figure 7-6A (CHANGE 22)in ll'us documem.

L Ft;un 7-7(bk ‘ . ' ‘ | ; }
Change both the AS and AI8 assemblies to 0805-60110. :
. Change A5C16 and A18C16 to 0.047.

. PAGETS: o |
" Add Figure 7-7A in this document (ERRATA). ‘ ' .
Add Figure 7.7B in this d_ocument (ERRATA).

Figure 7-8(b):
Reverse reference dcszmtors A6R28 and A6R30
CHANGE 17

Fi;nre 7-8(by . '
Rephce Fi;mc I-G(b) with Fi;m'e 7-8(b) in this document (CHANGE I7)

. Add Figure 7-10A in this document (ERRATA) ‘ ‘ B
; GHAHGE &)

Figure 7-10: . :
Rephcc F‘gure 7-10 vmh Figure 7-10b, Phase Oﬁ‘su Switch Cnmponem Location, of this change sheet.

CHANGE 17
Figure 7-ll(b)-
Replace Figure 7-11(b) with Flure 7-II(b) in this documcnt (CHANGE 17)

 CHANGEZ3 -
. " Figure 7-11(b): . .
' L ‘Change Figure 7-11(b) of Chance 17. In the lower left corner of lhe replacement page. the A21 Phase Oﬂ’sct
. ' SmtchAssy is identified as part number 08405-6052. Replace the part number with this note: See Table 6-1 for
. current nsscmbly number .

19




 Mode! 8405A - 08405-90024

PAGE 7-12: | - . o
ERRATA ' : : ‘

Add Fi;ure 7-12A in this document (ERRATA)
CHANGE 21 ‘

Figure 7-12A: '
Replace Figure 7-12A with Figure 7-12A from this document (CHANGE 12).

CHANGE 23
Figure 7-12:
Replace Figure 7-12 \mh Figure 7-12B, Amplitude Range Switch Component Location, of this change sheet.

CHANGE 17 _ : ' K

" Figure 7-13(b) ‘
Replace Figure 7-13(b) with Figure 7-!3(1:) in this change sheet (CHANGE 17).
Change A9Q2 and A9QS5 to part number 1853-0389 (recommendcd replacement).

" CHANGE 21
Figure 7-13{b) from this document (CHANGE im .
- Change A9 VOLTMETER ASSY 1o (08405-60!!1) -
. Change A9R9 1o 16.2K. >
v - Change A9C6 to 100. - R S
: Add A9L2 (100pH) between XA9 Pin 12 ancl A9C6.‘ ‘ ' ‘
b AddA9l.3(l00uH)betweenXA9PmllnndA9C7. . b T _ |

cmsm | S | .
Fi;ure 7-13{b): : .

o Change Figure 7-13(b) of Change 17. The A22 Ampluude Range Assy is identified twice as part number
P 08405-6051. Replace the part number with this note: See Table 6-1 for cum:nl assembiy number. '

ERRATA . | . L :
Add Figure 7-14A in this documem (ERRATA) o
Add Figure 7-14B in this document (ERRATA). . ! ‘ : :

" Add Figure 7-14C in this docurnent (ERRATA). . = ‘ ,

CHANGE 12 .
o - Figure 7-l4C (ERRATA):: - '
\ o lnsen C17 between C7 and R21 (C17 isin pan!lel with R21 wh:ch shifis downward)

ERRATA | o I
Fi;ure 7-15(b)x ‘ | . '
Change AIOQI through A10Q3 to 18540071, , : |
* Change A10Q4 to 1854-0882, N Vo ' .
Move AI12TP3 to the collecto, of Q9 .
'CHANGET1 - ; |
Figure 7-!5(b) '
. Change A12ZR27 to 1823 Crhms. o
Change the AI12DS2 symbol using the pan:al schematic in this documem [P/O Fi igure 7-!5(b) (CHANGE i1)]. ' o '




" . | Model 8405A - 08405.90024 . .

.. . CHANGE12 . o ! |
: Figure 7-15(b): ' : '
) ' Change A12R2I 10 9.09K.

" Add A12C17 in paraliel with AI2R2I. | |
CHANGET? - | . .
Figure 7-15(b): :
Replace Fl‘l.ll'! 7-15(b) with Fi;uu 7-15(b) in this change sheel (CHANGE 17)

ERRATA : o S . | :
Add Figure 7-16A in this change sheet (ERRATA)
. Add Figure 7-16B in this change sheet (ERRATA ).
ey Add Figure 7-16C in this change shect {ERRATA).

~© . CHANGES . o
Figure 7-16(C) (ERRATA)
Replace Figure 17C with F’;urc 17Ci in this channe sheet (CHANGE B).

CHANGEZ23 - }
' Fl'lllt 7-16:
Replace Fgurc 7-16 with Fi;ure 7-!6D Frequency Rnnge Switch Cornponenl Location, cf this changc shcet

® . o
.~ Figare 7170 .
: : Change A14QS and Al4Q6 to 1B53-0034 (Rr.commended Replacement). ‘
Change A14Q7 and A14Q8 to 1854-0005 (Recommended Replacement). \

Inﬂ:eAlSPtﬂschnAssybloqk.chanpRlandRZtoRl'andRZ‘ : ( l

CHANGE 8 | , S

A _Figure 7-17(b): ‘ . ‘ L | ‘-

Change A15Cl1 1o 820 pF. | S ;
- Delete AI5C3. - ‘

v . Change A15C410 22 pF. | "
Change AI5CR3 to a standard diode. Connect cathode to emitter of AISQZ and anote to +"0Vf
Add AI5CRS between A15Q2 collector and ground. Diode cathode is connected to A15Q2 collector.
AddAISCRlectwe:nAlSQl base and ground. Diode cathode is connected toAlSQl base. v
Delete A15L3 and AISL4. Connect AISRS directly to Al15Q2 collector. ‘ . ‘
Change A15Q! 10 1854-0247. .
Change AL15Q2 1o 1853-0034. . , v |

- Delete heat sink around A15Q2. S , .




" Modsl 8405A - 08405-90024

Change AISRS to 562 Ohms. : '
Change A15R6 to 19.6 Ohms. L |
Change AI5R7 10 5.1 Ohms,
Change AI5RS to 1000 Ohms. ‘ I
Add AISRIO0, 10 K, across diode AISCR4,

CHANGE 9
Figure 7-17(b):
Change A19 to 08405-60072.
Add AI19CR2 in series with AISCRI, cathode toward Al7.

'+ Change A20 to 08405-60071. .
Add A20CR2 in series with A20CRI, cathode toward XA15-3.

CHANGE 13 |
Figure 7-17(b): TR
Change A15R9 to 333 Ohms.

CHANGE 17
Figure 7-17({b):
_ Replace Figure 7-17(b) wuh Finure 7-17(b) in lh:s changr: sheet (CHANGE 17)

BHMGER o

Fi;uu 17 a):
_Replace the part number 08405-6053 which identifies the A24 Frequcncy Range Assy with this note: See Table

6-1 for the current assembly number.

Figure 7-17(b) of Change 17: '+ .
'Replace the part nubmer 08405-6053 which ldenuﬁes the A24 Frcquem:y Range Assy with this note: See Table

'6-1 for the current asscmbly number., . )

PAGET-18:

ERRATA . |
Add Figure 7-17A in this change sheet (ERRATA).

CHANGE 2

Figures 7-18(a) and 7-18(b): B o
. Chinge R11046.4K. S

CHANGES

- Figure 7-18(b): '
AddCT. Annode to ground. cathode to base of QS

CHANGE 7
" Figures 7-18{a) and 7-[8(b)- ‘
Change pnma:y power circuit per F'gurc 7-18 in this change shect (CHANGE n.

CHANGE1S
Figure 7-18(b):
Add AL6CS, .047 uF, between anodes of CRI and CR2.
Add Al6CY, 047 uF between anodes of CR8 and CR9

" CHANGE 16

Figure 7-18(b)' :
Rephce pnn of F’gure 7-!843) wnh pamal schemauc in lhls chargc sheet (CHANGE 16). -




= R ~ Model 8405A - 08405-90024

.'  PAGE 719 (Continued):
© CHANGET?

: ' Figure 7-18(b):
' ‘ Rephce Figure 7-18(b) vmh Figure 7-l8{b) in this document (CHANGE I7).

Figure 7-5(1.) of thés document (cmss )

CHANGE 20 ‘
Change AJRI9 and A4R19 10 9.09K.
| ChmceAJRZOmd AdR20 to 20K.

 Figure 7-15() of this document (CHANGE 17): o ,

'CHANGE 20
Chln;e Al2R23 10 19. 6K.

FIM 7-17(b} of this dﬂﬂlm.ll (CHAHGE 17) |
b ., CHANGE 20 ' "
MA1§RIMAISM 10 68.1. : o

b W




. Model 8405A

08405-90024

-A. SAFETY CONSIDERATIONS
GENERAL

- | This product and related documentation must be

reviewed for familiarization with safety markings
and instructions before opermon This product has
been designed and tested in accordance with mter-
national standards. ‘

T

SAFETY SYMBOLS

A " product will be marked with this
symbol when it is necessary for

o . the user to refer to the instruc-
tion manual (refer to Table'of

Contents).

. 7 Indicates hazardous voltages.

‘ * -"\ ~ Indicates earth (ground) terminal.
_ f .

) . The \VARNING sigri denotes a
. hazard. It calls attention to d'

~ procedure, practice, or the like,
- which, if not correctly performed
‘or adhered to, could result in
personal injury. Do not proceed

beyond a WARNING sign until -

the indicated conditions are fully
- understood and met. -

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage to or destruc-
tion of part or all of the product.
‘Do not proceed beyond a CAU-

CAUTION

\ TION sign- until the indicated '

conditions are fully understood
andmet. . ’

3
i

. v ' ‘
Instruction manual symbol: the

'SAFETY EARTH GROUND

This is a Safety Class I product (provided with a
protective earthing terminal). An uninterruptible
safety earth ground must be provided from the
main power source to the product input wiring ter-
minals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been
impaired, the product must be made inoperative’

t

- and be secured against any unintended operation.

BEFORE APPLYING POWER

Verify wat the product is conf gured to match the

available main power source per the input power

. configuration instructions provided in this manual.

" If this product is to be energized via an autotrans-
former make sure the common terminal is con-

nected to the neutral (grounded side of mains
supply). |

SERVICING

Any servicing. adjustment, maintenance, .
or repair of this product must be per-
: formgd only by qualified personnel.

. 'Adjustments’ described in this manual

"' may be performed with power supplied
10 the product while protective covers
are removed. Energy avadable at many
rpomrs may, if contacted, result in per-
sonal injury.

Gzpacitérs inside this product }nay still |
be charged even when disconnected from
its power source. i

- To avoid a fire hazard, only fuses with

v the required current rating and of the

specified type {normal blow, time delay,
etc.) are to be used for replacement.

L \
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Model B405A

Figure 7-54 A3 and A4 Sampler Assembly Component Identification (ERRATA)

i
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Figure 7-64. AS and Al8 Isolation Amplifier Assembly Identification (ERRATA)
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Lo Figure 7-7B. A7 Phase Shifter Assembly Component HIdentification (ERRATA)
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Figure 7-124. A9 Voltmeter Assembly
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. pottional to phase meter reading Zero volts
corresponds to zero phase reading +0.5 Vdc open
circuit corresponds to full scale poslitive phase
reading —0.5 Vdc comsponds to full scale negative

i phue readmg regardless of phase range.

1
v

2. 20 KHZ LF. OUTPUT B. IF replica of channe] B
RF wavelorm. Amplitude is the same as'the RF
waveform, but the fundamental frequency is always
20 kHz .

H (. ! . . ,

+ 3. 20 KHZ LF. OUTPUT A IF replica of channe} 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

S ‘PHASE RECORDER OUTPUT. DC voitage pro-

* corresponds to full scale reading rcgardless of

~ correct line fuse raung.

AMPLITUDE RECORDER OUTPUT. DC voltage
output proportional to voltage reading Zero
corresponds to zero volts, +1 Vdc open' circuit

' amplitude range selccted.

ldenuﬁcauon Plate

R , . '

Transformer. . . :

Power Cable Connector.

LINE Voltage Sw:lch. Permits opcmuon from 115’
or. 230 volt ac line. Number visible on shder

is
operating voltage. Adjacent number on panel is

LINE Fuscholder. Fuse should have rating adja-

S ‘rehnonshxp as the RF sngnals. cent to number visible on line switch slider.
/
‘ Figure 3-2. - Rear Panel Features (CHANGE 17) ,
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