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CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published
specifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are. traceable to
the United States National Bureau of Standards, to the extent allowed by the
Bureau’s calibration facility, and to the calibration facilities of other Inter-
national Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and
workmanship for a period of one year from the date of shipment [,except
that in the case of certain components listed in Section I of this manual, the
warranty shall be for the specified period]. Hewlett-Packard will, at its op-
tion, repair or replace products which prove to be defective during the war-
ranty period provided they are returned to Hewlett-Packard, and provided the
preventive maintenance procedures in this manual are followed. Repairs neces-
sitated by misuse of the product are not covered by this warranty. NO
OTHER WARRANTIES ARE EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-
PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for Hewlett-
Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this manual.
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Tables 1-1, 1-2

Table 1-1.

Model 4815A

Specifications

FREQUENCY

Range: 500 kHz to 108 MHz in five bands: 500
kHz to 1.5 MHz, 1.5 to 4.5 MHz, 4.5 fo 14
MHz, 14 to 35 MHz, 35 to 108 MHz.

Accuracy: *2% of reading, 1% of reading at
1.592 and 15.92 MHz.

RF monitor output: 150 mV minimum info 50
ohms.

IMPEDANCE MAGNITUDE MEASUREMENT

Range: 1 ohm to 100K ohms; full-scale ranges:
10, 30, 100, 300, 1K, 3K, 10K, 30K, 100K
ohms.

Accuracy: +4% of full scale (o fMHz * 25?{9

)%

of reading, where f = frequency in MHz and Z
in ohms; reading includes probe residual impe-
dance.

Calibration: linear meter scale with increments
2% of full scale.

PHASE ANGLE MEASUREMENT

Range: 0 to 360° in two ranges: 0 £ 90°, 180°

+90°.
f . VA
30 MHz 25 KQ

where f = frequency in MHz and Z is in ohms.

Accuracy: +(3+ ) degrees;

Calibration: increments of 2°.

‘ Adjustments: front panel screwdriver adjustments
for Magnifude and Phase Zero.

RECORDER OUTPUTS

Frequency: 0to 1 volt from 0 to 1K ohm source,
proportional to dial rotation.

Impedance magnitude:
source.

0 to 1 volt from 1K ohm

Phase angle: 0 + 0.9 volt from 1K ohm source.
ACCESSORIES FURNISHED:

1. 00600A Accessory Kit.

2. Rack Mounting Kit.

3. Plugin board extender.

DIMENSIONS:
. NOTES:
- -y X () DIMENSIONS IN INCHES
AND (MILLIMETERS).
183
8 REAR APRON RECESS.
(552,3)
(6) DETACHABLE POWER CABLE.
Top 3 (D) RECOMMENDED CABLE
5y CLEARANCE.
(5017}
I | O ——— { 13
U 3 to,3
[~ 32 !10
1(25.4) L— T s
90(2286,0) © 2 we. ©) 7]

I9 (482,8}

1l
(8,7)
- 2
16 i (425,5)————n

REAR
o
2dl U

dpoge

FOWER CORD RECEPTACLE

WEIGHT: net 39 lbs.
(22,5 kg).

(17,6 kg), shipping 50 lbs.

POWER: 105 to 125 v or 210 to 250 v, 50 to 400 Hz,
50 w.

Table 1-2.

Additional Information

MEASURING TERMINAL CHARACTERISTICS

Configuration: Both excitation and measuring
circuits are contained in a single sampling
probe attached to instrument by a cable.
Measurement is made between probe center
pin and ground pin on probe case.

Residuals: indicated impedance includes approx-
imately 0.5 ohm resistance and 8 nH induc-
tance in series with the unknown, and 0.3 pF
capacitance in parallel with the unknown.

Impedance: 25 ohms in series with 0. 01 uF,
looking into probe. Probe is constant-current
driving source to circuit being measured.

TEST SIGNAL CHARACTERISTICS
Waveshape: sinusoidal.

Level: approximately 4 A on all ranges except
10-ohm scale where it is approximately 13 pA.

External oscillator input: Rear BNC connector
accepts excitation signal, 100 mV +10% into
50 ohms; maximum instantaneous rate of
change 1 MHz/s.

RFI CHARACTERISTICS

Conducted and radiated leakage limits are below
those specified for MIL-1-6181D, except for RF
excitation and sampling pulses emitted from
probe. The sampling pulses are approximately

75 mV peak to peak, from 25-ohm source, with

a duration of 3 ns occurring at a maximum repeti-
tion rate of 1 MHz. Probe may be stored in front
panel probe check socket to obtain full compliance
with MIL-I-6181D.

SELF-CONTAINED CALIBRATION

Probe check: 100 ohms +. 5% at phase angle of
0° & 2°.

1-0
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Model 4815A

Section I
Paragraphs 1-1 to 1-9

SECTION 1
GENERAL INFORMATION

1-1.  DESCRIPTION.

1-2.  The Model 4815A RF Vector Impedance Meter
(Figure 1-1) is a general purpose, self-contained in~
strument for measuring complex impedance in a wide
variety of laboratory applications as well as produc-
tion testing of circuits and components. The fre-
quency range is 0.5 to 108 MHz; impedance magni-
tude is measured in 9 ranges from 10 Q to 100 KQ

full scale; and phase angle between 0° and 360° is
indicated on two ranges.

1-3. TImpedance measurement is made at the tip of
a probe that is at the end of a 5 ft. cable, with rf test
signal and measuring circuits brought close to the
probe tip to reduce residual impedances.

1-4. An internal rf oscillator, 0.5 to 108 MHz
supplies a test signal to the unknown impedance,
12.6 ua on the 10 ohm range and 4 ua on all other
ranges. Provision is made for using an external rf
source, particularly useful when measuring quartz
crystals and other high Q devices.

1-5. De,voltages proportional to magnitude, phase
and frequency are available at the rear panel for -
recording equipment.

1-6. Complete specifications are given in Table 1-1.

1-7. Additional information on the Model 4815A is
given in Table 1-2. The characteristics are general
design parameters that are useful in the application
of the Impedance Meter.

1-8. ACCESSORIES FURNISHED.

1-9. Accessory kit number 00600A is suppiied with
the 4815A. The kit consists of adapters for probe to
BNC and Type N connectors, a probe socket for use
on circuit boards, a component mounting adapter,
probe holder, probe ground assembly and center pins.
The probe accessories are described in detail in Par-
agraphs 1-9 to 1-16 and shown in Figure 1-1 and 1-2.
Also supplied is a rack mounting kit with hardware
(~hp~- Stock No. 5060-0776) and a circuit board exten-
der for servicing.

Figure 1-1. Model 4815A RF Vector Impedance Meter
with 00600A Probe Accessory Kit

1-1
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Section I : Model 4815A
Paragraphs 1-10 to 1-21

1-10. PROBE ADAPTER. This adapter converts ‘1—16. PROBE HOLDER. This accessory clips onto
the probe tip to a male type N connector and is avail- the front handle of the 48154 to hold the probe when
able under accessory number 10206A. not in use, and is available separately as -hp- Stock

No. 5040-0404
1-11. PROBE TO BNC ADAPTER. With the use of
the 10206A ac®essory, this adapter converts the 1-17. ACCESSORIES AVAILABLE.
probe tip to a male BNC connector and is available

under accessory number 10207A. 1-18, SHIELDED BANANA PLUGS TO FEMALE

BNC. This adapter converts banana post inputs to
shielded BNC, and is available as accessory 10111A,

1-12. PROBE SOCKET. This socket supports the The adapter has approximately 10 pF shunt capacity.

probe and guides the center pin to the test point. An
excellent ground return is obtained with the socket,
which is available under accessory number 10210A.

1-19. INSTRUMENT IDENTIFICATION.
1-20. Each Model 4815A is identified by an eight-digit

1-13. COMPONENT MOUNTING ADAPTER. This (000-00000) serial number on the rear panel. The
adapter allows many types of components to be mea- five digit number is an identification number unique
sured with minimum addition of residual impedance to each instrument and the three digit number is a
to affect measurements, and is separately available serial prefix number used to document changes.

as accessory number 00601A,
1-21. All instruments with the same serial prefix are

1-14. PROBE GROUND ASSEMBLY is a grounding the same. The group of instruments to which this
device that may be positioned at a convenient point on ' manual applies directly is identified on the title page.
the probe barrel. A spring-loaded pin makes ground For instruments with serial numbers higher than those
contact. This accessory is available as ~hp- Stock listed on the title page, a Manual Change sheet de-
No. 187B-21A-8, scribing the changes is included with the manual.

The manual for an instrument having special electrical
1-15. PROBE CENTER PINS. Six additional center modifications will include an insert sheet describing
pins are supplied against possible damage or loss. that modification. H a change sheet or special infor-
The small-diameter end of the center pin is inserted mation sheet is missing, the information can be sup-
into the mating jack in the probe tip. plied by any Hewlett-Packard Sales and Service Office

listed at the back of this manual.

00601A \
Component Mounting Adapter 10207A 5040-0404
m Probe to BNC Probe Holder
—-——\
@D\ Adapter -
10206A

Probe Adapter

187B-21A-8

> C
Probe Ground Assembly

04815-200770 U

Probe Center Pins
10210A

Probe Socket

Figure 1-2. Probe Accessories
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Section II
Paragraphs 2-1 to 2-20

SECTION 1I
INSTALLATION

2-1.  INITIAL INSPECTION.

2-2. Mechanical Check. If damage to the shipping
carton is evident, ask that the carrier's agent be
present when the instrument is unpacked. Inspect
the instrument for mechanical damage (scratches,
dents, broken knobs, etc.). Also check the cushion-
ing material for signs of severe stress as an indica-
tion of rough handling in transit.

2-3. Performance Check., The electrical perform-
ance of the Model 4815A should be verified as soon
as possible after receipt. A gerformance check that
is suitable for incoming inspéction is given in Sec-
tion V.

2-4. Claim for Damage. If Model 4815A is mechan-
ically damaged or fails to meet specifications on
receipt, notify the carrier and the nearest Hewlett-
Packard field office immediately. (A list of field
offices is at the back of this manual.) Retain the
shipping carton and the padding material for the
carrier's inspection. The field office will arrange for
the repair or replacement of your instrument without
waiting for the claim against the carrier to be settled.

2-5. PREPARATION FOR USE.

26. POWER REQUIREMENTS.

2-7. The RF Vector Impedance Meter requires a
power source of 115 or 230 v ac +£10%, 50 to 400 Hz,
single phase, which can supply approximately 50 watts.

2-8. 115/230 VOLT OPERATION.

2-9. A two-position slide switch, on the rear panel,
permits operation from either a 115- or 230~ volt
power source. Before plugging the Model 4815A into
the power source, check that the number visible on
the slide switch matches the nominal line voltage of
the power source. If not, before connecting to the
line, use a thin bladed screwdriver and flip the slide
switch to the other position.

2-10. When the instrument leaves the factory, the
fuse for 115-volt operation is installed. An envelope
containing the correct fuse for 230- volt operation is
attached to a front handle of the 4815A. A marking
on the rear panel, adjacent to the fuse holder, indi-
cates the correct fuse rating for operating from
either power source.

2-11. POWER CABLE.

2-12. To protect operating personnel, the National

Electrical Manufacturers' Association (NEMA)
recommends that instrument panels and cabinets

be grounded. The 4815A is equipped with a detach—~
able, three-conductor power cable which, when
plugged into an appropriate receptacle, grounds
panel and cabinet. The offset pin on the power cable
three-prong connector is the ground pin.

2-13. To preserve the protection feature when oper-
ating the instrument from a two-contact outlet, use

a three-prong adapter (-hp- Stock No. 1251-0048) and
connect the green pigtail on the adapter to ground.

2-14. COOLING.

2-15. The temperature of surrounding air must not
exceed 55°C (131°F). Clearance at the rear and
sides of the cabinet should be provided to maintain
adequate cooling. The clearances provided by the
plastic feet in bench stacking and the filler strips
used in rack mounting are adequate for the top and
bottom cabinet surfaces.

2-16. BENCH OPERATION.

2-17. The RF Vector Impedance Meter has plastic
feet and a fold away tilt stand for convenience in
bench operation. The tilt stand permits inclining
the instrument for ease in reading the meters. The
plastic feet are shaped to provide clearance for air
circulation and to make full width -hp- modular
cabinet instruments such as the 4815A self-aligning
when stacked.

2-18. RACK MOUNTING.

2-19. The 4815A can be rack mounted by adding
mounting brackets to each end of the front panel.
Additional support must be provided at the rear when
the RF Vector. Impedance Meter is subjected to
vibration. The front panel mounting flanges and
mounting hardware ( -hp- Stock No. 5070-0766) are
furnished with the instrument. Installation instruct-
ions are packed with the mounting hardware and
shown in Figure 2-1.

CAUTION

Ambient temperature in rack operation
should not exceed a maximum of 131°F
(55° C).

2-20. IMPEDANCE PROBE.

2-21. The Model 4815A is shipped with the probe as-
sembly in a separate wrapping inside the instrument
shipping carton. To prepare the instrument for oper-
ation, connect probe to front panel mating connector;

2-1
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Section II
Paragraphs 2-21 to 2-23

install probe tip and ground assembly found in acces-
sory kit. Also check for secure connections at the
jumper between the rear-panel EXT OSC IN and INT
OSC connectors.

2-22. REPACKAGING FOR SHIPMENT.

2-23. The original shipping carton and packing
material should be used tor reshipment. The
Hewlett-Packard Sales/Service Office will also pro-
vide information and recommendations on materials
to be used if the original packaging material is not
available or reusable. Materials used should in-
clude: (1) a double-walled carton; (2) heavy paper or
sheets of cardboard to protect all instrument sur-
faces; use extra material around projecting parts of

NOTE
% PART OF RACK MOUNTING KIT
hp 5060-0776

RETAINING SCREWS
8-32X7/16 IN.
hp 2510-0038

TRIM STRIP
(ADHESIVE BACK) FLANGE
hp SO00-0052 hp SOE?ROI-;)OTH

¥
RACK MOUNTING

Model 4815A

the instrument, (3) at least four inches of vtightly—
packed shock-absorbing material surrounding the
instrument. Close the carton securely with durable
shipping tape.

NOTE

If the instrument is to be shipped to a ~hp-
Sales/Service Office for repair, attach a tag showing
owner, model, complete serial number, and repairs
required, Mark the shipping container FRAGILE to
assure careful handling.

2-24, In any correspondence refer to the instrument
by model number and full serial number.

"r\.ﬂ TILT STAND

| hp 1490-0030

. *
FILLER STRIP
hp 5040-0164

PLASTIC
FOOT
P J hp5060-0767

*
RACK MOUNTING
FLANGE
4p5020-0710
(LH)

INSTRUCTIONS

|. REMOVE TILT STAND, PLASTIC FEET,
AND TRIM STRIPS.

2. ATTACH FILLER STRIP AND RACK
MOUNTING FLANGES, KEEPING LARGE
NOTCH ON FLANGES TO INSTRUMENT
BOTTOM.

Figure 2-1. Preparations for Rack Mounting
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Model 4815A

Section NI
Paragraphs 3-1 to 3-21

SECTION Il
OPERATION

3-1.  INTRODUCTION.

3-2, The Model 4815A RF Vector Impedance Meter
measures impedance directly by comparing the ratio
of voltage and current injected into the circuit under
test. An ALC circuit holds current constant so that
impedance is directly proportional to voltage. Phase
angle is measured by detecting the phase relation
between voltage and current waveforms. An integral
oscillator supplies test signals from 0.5 to 108 MHz.

3-3. Impedances to 100K ohms are measured in
nine (9) ranges; phase angles from 0° to 360° are
measured in two ranges, 0° +90° and 180° +90°,

3-4.  An automatic tuning process converts RF sig-
nals to a lower frequency for measurement. The
front panel SEARCHING indicator is illuminated
during periods of automatic tuning, and may flash
while the test oscillator frequency is changed.

3-5. CONTROLS, CONNECTORS AND INDICATORS.

3-6. Figures 3-1 and 3-2 identify and briefly des~-
scribe the purpose of each panel control, indicator
and connector.

3-7. MAKING MEASUREMENTS.
3-8. GENERAL.

3-9.  @General instructions for making vector impe-
dance measurements are given in Figure 3-3.

3-10. TEST PROBE.

3-11. Connection to the test circuit is made at the
tip of the impedance probe attached to the front panel
through a multi-coax connector. The 4815A meter
readings include the effects of residual probe impe-
dances; the test circuit appears to have 0.3 pF capa-
citance across it, and 1/2 ohm and 8 nH in series
with it. The 4815A will indicate its own residuals so
the effect on any reading may be quickly determined.
With the probe center pin removed the residual capa-
citance is reduced to approximately 0.05 pF; the
actual capacitance may be calculated from an on-
scale magnitude OHMS meter reading and the test
frequency. (0.05 pF would read approximately

30KR £-90° at 100 MHz.

3-12.  ACTIVE CIRCUITS.

3-13. The main considerations when probing into
active circuits are the method of grounding the probe,
the injection of sampling pulses by the probe and the

effects of source impedance of the probe on the test
circuit.

3-14. GROUNDING, The metal barrel at the probe
tip should be connected to the test circuit common as
close to the test point as possible. The supplied slip-
on, spring-loaded grounding assembly should be used
when probing, or the accessory probe socket mounted
close the the test point.

3-15. SAMPLING PULSE INJECTION. The signal
from the probe is the same one that down-converts
the RF test signal to the 5 kHz IF, where metering is
accomplished. The pulses are 3 nano-seconds (ns)
wide with a repetition rate of between 0.5 and 1 MHz,
phase locked to the test frequency. Pulse amplitude
is less than 75 milli-volts (mV) peak-to-peak from a
25 ohm source,

3-16. MEASURING IN THE PRESENCE OF OTHER
SIGNALS. The probe will withstand voltages up to

50 volts from tip to ground. Ac voltages of 0.5 v rms
will overload probe. The process that converts the rf
test signal to a lower frequency for measurement may
also convert any ac circuit voltage to the measurement
frequency and cause errors. Generally, if a single
frequency is present, the OHMS meter will "beat' at
certain test frequencies, and a very small change in
frequency will remove the interference. The presence
of noise, fm, or any other signal with a broad spec-
trum will increase the possibility of interference.

3-17. PROBE IMPEDANCE. To the circuit under
test the probe is a controlled rf voltage with a source
impedance of 25 ohms in series with 0,01 uF.

3-18. SWEPT FREQUENCY MEASUREMENTS.

3-19. Continuous phase and magnitude measurements
may be made on test signals which change frequency,
provided the rate of change of RF does not exceed
1MHz/s on any band. When the automatic tuning cir-
cuits reach the limit of their dynamic range the front
panel SEARCHING indicator will flash momentarily
and the Magnitude OHMS Meter will return toward
zero, recovering when retuning is complete. The
tuning process takes approximately 35 milliseconds.
Meter indications are meaningless during a steady
SEARCHING indication, the result of high sweep rate.

3-20. EXTERNAL OSCILLATOR

3-21. For certain measurements the use of an ex-
ternal oscillator is desirable; connection is made at
the rear panel after the connection between the INT
OSC and EXT OSC IN jacks is removed. Require-

3-1
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Figure 3-1

Model 4815A
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Probe for connecting to circuit under test.
Connecting plug and jack.

LINE PUSH ON/OFF. Combination line
power switch and power on indicator. Push-
buiton glows when line power is applied.
Pushbutton retainer unscrews for lamp
replacement.

MAGNTITUDE RANGE () determines full
scale OHMS meter calibration.

Impedance magnitude OHMS meter.

MAG ADJUST screwdriver control makes
small adjustments in Impedance Magnitude
OHMS Meter sensitivity.

PHASE RANGE switch selects between
0° £90° or 180° +90° ranges.

Phase angle DEGREES meter indicates
phase angle of the complex impedance

3N

vector. An on-scale reading on the OHMS
meter is required for a meaningfull indi-
cation.

PHASE ZERO screwdriver adjustment cor-
rects small DEGREES meter offsets when
more accurate measurements at a parti-
cular frequency are desired.

PROBE CHECK 1002 /0° socket for a
quick check of instrument accuracy and
operation.

RANGE (MHz) switch and frequency tuning
control choose the test frequency.

Oluminated numerals indicate the frequency
range selected by RANGE (MHz) switch, 11.

RF OUTPUT connector for monitoring with
a frequency counter. Output level is 150
mV into 50Q.

SEARCHING indicator lights when automatic
tuning occurs.

Figure 3-1.

Front Panel Features
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Figure 3-2

i

n EXT. OSC. IN. This connector is for
applying an external test signal source,
0.5 - 108 MHz. Input level should be
held at 100 mV+1 db. Front panel

to Phase Meter indication. Output is
-0.9 Vat -90°, 0V at 0°, and +0,.9 V
at +90°, Internal impedance is 1K

ohms.
RANGE (MHz) switch should be set to
range that includes frequency of external
oscillator. e MAG. - RECORDER OUTPUTS. Dc
output 0 -1 VDC proportional to Mag-
9 INT. OSC. Output of internal RF test nitude Meter indication. Output is 1
oscillator. volt with full scale deflection. Internal

impedance is 1K ohms.
NOTE

The 4815A is shipped with INT. OSC.
and EXT. OSC. IN. comnectors con-
nected by RF couplings,

Power cord receptacle.

Power change-over switch, 115 -230
VAC. Switch is operated by small
blade screwdriver, Set nominal input
line voltage before applying power to
the 4815A.

e FREQ. - RECORDER OUTPUTS. Dc
output 0 -1 VDC (Internal impedance
0 -1 K ohms) proportional at frequency
dial rotation. Zero volts DC is ob-
tained at the low frequency extreme
of dial rotation.

6 Ac line fuse. Fuse should have rating
indicated on panel adjacent to fuse

o PHASE - RECORDER OUTPUTS. Dec holder.

output is 0 V + 0.9 VDC, proportional

Figure 3-2. Rear Panel Features

3-3
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Figure 3-3

Model 4815A
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PREPARATION

Set rear-panel line switch to show
nominal line voltage from which RF
Vector Impedance Meter will operate.
Check that fuse has rating marked
adjacent to fuse holder.

e Connect power cable to power source.

TURN-ON

Push LINE switch. Pushbutton should
glow. SEARCHING light will flash
momentarily. If light stays on, check
for rear panel jumper between EXT
0OSC IN and INT OSC connectors.

TUNING

Set RANGE (MHz) and tuning control to

test frequency. SEARCHING indicator
will flash when automatic tuning takes
place.

Z /6 MEASUREMENT

e Place probe at the measurement point,
using supplied adapters if convenient.

L6

Adjust MAGNITUDE RANGE (Q) switch

for an on-scale reading on the OHMS
meter.

NOTE

If a quick-check is desired, slide
grounding clip away from probe tip
and insert probe in PROBE CHECK
1009 0° jack. Adjust magnitude
range to 100, phase range to[(_)_(_’_ £90°,
OHMS and DEGREES meters should
read 1009 +3% and 0° +2°, respec-
tively at a 1 MHz test frequency and
1009 +6% and 0° +5° at 100 MHz.

With an on-scale OHMS meter indica-
tion, read the vector phase angle 6 on
the DEGREES meter.

3-4

Figure 3-3.

General Operating Instructions
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ments for the external oscillator are 0.5 -108 MHz,
at a level of 100 mv +10%. Input impedance is 50
ohms. The signal at the front panel RF OUTPUT
jack is at the frequency of the external oscillator.
Stability of the oscillator must be good; maximum
instantaneous rate of change of frequency is 1 MHz/s.
Total harmonic distortion (THD) should be less than
5% when testing high-Q circuits.

3-22. RECORDER OUTPUTS.

3-23. Dec voltages proportional to magnitude, phase
angle and frequency are available at the rear panel.
Dc levels are 1 volt for OHMS meter full scale, 1K
source impedance; + 0.9 volts for + 90° DEGREES
meter deflection, 1K source impedance; and 0 -1 volt
over the frequency dial rotation, 0 -1K source impe-
dance. The voltages may be used to drive recording,
plotting or other equipment. Maximum recording rate
is limited by rate of change of impedance magnitude
in addition to the 1 MHz/s limitation of the automatic
tuning circuits.

3-24. During the period of automatic tuning, when
the SEARCHING indicator is lit, the analog outputs are
held at values that existed just before retuning. After
correct tuning is established the analog outputs are
allowed to change. Very small transients will appear
on a recording at the points where retuning occurred.
With the exception of the small transients, recording
traces will be continuous.

Section IIT
Paragraphs 3-22 to 3-28

3-25. SLIDE RULE CALCULATOR.

3-26. As a user convenience a slide rule type
VECTOR IMPEDANCE CALCULATOR (Figure 3-4)
has been included with this manual. The simple
instructions necessary to use the calculator are
printed on the face of the rule.

3-27. The front side of the calculator is an aid in
making the basic trigonometric calculations that con-
vert impedance and phase (Z and 6) into series re-
actance and resistance (Xy and Rg).

3-28. The reverse side is a reactance-inductance-
capacitance calculator. In addition to the usual cal-
culating functions this side may be used to determine
the full scale capacitance or direct reading inductance
range of the 4815A at 1.592 or 15.92 MHz. A small
vee (v) marking on the frequency scale marks these
two points. For example, the calculator will j,ndiéate
that a 1 mH inductor has 10 K@ reactance at-1.592 MHz.
At this frequency the 10K position of the MAGNTITUDE
RANGE Switch makes the Magnitude OHMS Meter
direct-reading, 0 -1 mH. The OHMS meter will also
indicate reciprocal capacitance with 10 pF at full scale.
Phase angles not near + 90° will indicate a lossy com-
ponent is under test and the OHMS meter is not direct
reading (the front side of the Vector Impedance Cal-
culator can be used to make corrections, however).

/
HEWLETT @ PACKARD

[}
* (tan ©)

LRI 4 ALLEUR B p UL LUy
L l!!, 2o 2 !

25 30 315 40 4ss0 & ;’
E 5 )

[ l
g0 a2 16 a6 .1.20

s Europe: 54 Route des A

TIT J )

Set (1) ot omow,
25 30 33 Read R,(2) ate(3).

&k
~\

Read X{5) ot 6{4).
Read G(Fan 6){6),
of X{5).

30 35 0A550 0 W 10 235700437

. Green Pond Road, Rockaway, New Jersey 07866, U.S.A., Tel: (201) 627-6400
Gi Switzerland, Cable: "HEWPACKSA” Tel: (022) 42.81.50

~

umulncvll.,L N A SV S l

Set Fraquency al orrow.
Read X, or X, opposite € or L.

X, o may 4 g uen o

< AR YRR AR R T A N ]
L H™ 7 4 rie + 7 100pn

X, Q 1 I ™ 7 00

Figure 3-4. Vector Impedance Calculator
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Section IV”
Paragraphs 4-1 to 4-14

SECTION 1V
PRINCIPLES OF OPERATION

4-1,  INTRODUCTION.

4-2.  The 4815A RF Vector Impedance Meter mea-
sures complex vector impedance over a frequency
range of 0.5 to 108 MHz. A small internally gener-
ated test signal is applied to the test circuit through
aprobe. The rf current through and voltage across
the unknown are converted to two 5 kHz IF signals
that retain both amplitude and phase information.

The meter indications of magnitude, OHMS, and
phase angle, DEGREES, are derived from the two IF
signals.

4-3. OVERALL DESCRIPTION.

4-4, Referring to the 4815A Simplified Overall
Block Diagram, Figure 4-1, a low-level RF fest sig~
nal is injected into the external circuit. Connection
is made at the probe tip through the center of a toroid
current transformer. Output from the transformer is
applied to a sampler where conversion from RF to IF
is accomplished. The sampling process duplicates
the RF waveform at a rate more convenient for mea~
surement; in the 4815A the IF is 5 kHz. The current
channel 5 kHz signal is amplified in a narrow-band
system, detected and applied to a modulator system
which controls the level of the RF test sighal. The
current channel and modulator form a closed-loop
ALC system that holds the test signal constant.

4-5. With RF test current constant, the voltage
across the external circuif is proportional to imped-
ance magnitude, Z. A sampler transforms the probe-
tip voltage to the 5 kHz IF, which is then amplified
and detected in a system similar to the current
channel. The detected output, porportional to impe-
dance magnitude, is applied to the OHMS meter.

4-6, Ac signals from voltage and current channels
are limited to remove amplitude variations and ap-
plied to a binary phase detector which operates the
phase angle DEGREES meter.

4-7, Conversion of RF to IF signals in the probe is

accomplished by sampling; amplitude samples of the
RF waveforms are obtained on different occurrences
of the waveforms, and at progressively earlier points.
The result is a replica of the sampled waveform at a
frequency convenient for measurement, 5 kHz in the
RF Vector Impedance Meter. The sampling rate is
controlled with a phase lock loop. The IF is phase
compared to a reference, deriving a voltage that
controls the frequency of a voltage-tuned oscillator
(VTO), part of the phase lock loop. A sampling

pulse generator, synchronized with the VTO, produces

the necessary fast pulses for operation of the samplers.

4-8.. RF test signals are generated in an internal
oscillator and connected to an RF modulator through
jacks on the rear panel. External oscillators may be
simply substitued.

49. DETAILED DESCRIPTION.

4-10. Figures 4-3 through 4-11 describe the individ-
ual circuits of the 4815A in detail., Paragraphs 4-11
through 4-16 provide additional information on the
phase lock loop.

4-11. PHASE LOCK LOOP.

4-12, The phase lock loop, with block diagram

. shown in Figure 4-2, automatically controls the sam-

pling rate to hold the IF at 5 kHz. The same sampling
process used in the probe generates a similar IF sig-
nal at the output of the lock-loop~sampler. The sam-
pler is followed by high gain limiter-amplifier which
delivers a constant output regardless of the input vol-
tage.

When the loop is locked, the difference
between the test signal frequency and a harmonic of
the sampling frequency is exactly the 5 kHz reference -
oscillator frequency, or

nfg = frf + 5 kHz
where fs = VTO frequency (sampling rate)
frf = test oscillator frequency
n =1,2,3,4c¢ ..
and

0.5 MHz < f5 < 1 MHz

( The sampling rate, fy, is controlled by a VTO oper-
ating between 0.5 and 1 MHz.).

4-13. The amplitude-limited IF is passed through a
filter to attenuate harmonics generated in the limiting
process, and phase-compared to the 5 kHz reference
oscillator in a sampling phase detector. Output from
the filter leads the 5 kHz input by 90° for operation of
the sideband detector (described later). An equalizing-
low pass amplifier follows the detector, providing

high dc gain to minimize loop phase error and con-
trolled low pass characteristic for loop stability.

4-14. Overall gain of the phase lock loop is a func-
tion of the harmonic number, n. An attenuator, part
of the VTO circuitry, adjusts the loop gain to an opti-
mum value for each frequency range fo maintain loop
stability. When an external oscillator is used to sup-

4-1
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Section IV
Paragraphs 4-15 and 4-16

ply the test signal, the RANGE (MHz) switch must be
set to the position that includes the test frequency to
maintain optimum loop gain.

4-15., When the loop is not locked, the low pass equal-
izing amplifier generates a voltage ramp which causes
the VTO to search for a lock point. The ramp voltage
changes slowly when the IF is near 5 kHz, and 100
times faster when the IF is far from 5 kHz. Reset of
the ramp occurs when it reaches a predetermined
level. The search discriminator, a frequency de-
tector centered on 5 kHz disables the fast ramp when
the IF approaches 5 kHz and allows the phase lock

Model 4815A

loop to capture the lock point. The tuning process is
complete in less than 35 milliseconds.

4-16, A 5 kHz IF occurs when the sampling pulse
harmonic is above or below the RF test frequency,
causing a phase ambiguity if both lock points were
allowed. The correct lock condition in the 4815A is
when nfS =f.¢ + 5 kHz. This condition occurs first
during search because the VTO tunes down in fre-
quency, starting at 1 MHz. The relative phase between
the two inputs to the sideband detector is different for
-the two possible lock points. The detector prevents

the search from stopping at the improper lock point.

SEARCH

] Q

.
1
5KC LOW -PASS VOLTAGE
REFERENCE CENERATOR et EOToR EQUALIZING TUNED
OSCILLATOR Mo Az /0 A2 AMPLIFIER OSCILLATOR
p/0 A2 P/O A4 A5
90° SAMPLER
PHASE SHIFT RESET PULSE
FILTER P/O A3 GENERATOR
P/O A3 AI3A3
SIDEBAND
DETECTOR
P/0 A4
RF AT TEST
FREQUENCY PHASE - LOCK LIMITER SEARCH
SAL:;:_PER AMPLIFIER DISCRIMINATOR |—
P/O A3
AI3A6 F/O A4

Figure 4-2. Phase Lock Loop Block Diagram

4-2
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Section IV
Figure 4-3
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Section IV
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Section V
Figure 5-1

TOR VIEW 4815A

Model 4815A
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Figure 5-1. Location of Assemblies and Adjustments
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Model 4815A

Section V
Paragraphs 5-1 to 5-5

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. Information required to maintain the 4815A RF
Vector Impedance Meter is provided in this section.
The type of information covered is briefly summari-
zed in Paragraph 5-5.

5-3. Unless otherwise specified, test procedures
assume the 4815A is connected to a 115 oxr 230 volt
50 to 400 cycle, approximately 50 watt source.

5-4. Most procedures require the use of other test
equipment. Only those instructions that are pertinent
to the procedure are given. - -for full operating in-
structions refer to the Manual supplied with the in-
strument.

55. CONTENT — Summary.

a. Performance Checks. Table 5-3.

b. Adjustments. Internal, adjustments are given
in Paragraphs 5-12 to 5-25. Front panel adjust-
ments are given in Section III.

c. Required test equipment. Instruments re-
quired to perform the operations outlined in this sec-
tion are listed in Table 5-2. This table includes the
type of instrument required, critical specifications,
use, and recommended model. If the model listed is
not available, equipment which meets or exceeds the
critical specifications may be substituted.

d. Assembly and Component Identification.

(1) Figure 5-1 identifies the assemblies of the
4815A. Table 5-1 lists the assemblies nu-
merically and indexes each to its schematic.
Assemblies are identified by assembly num-
ber; for example, Al12. Subassemblies of
major assemblies carry two assembly num-
bers; for example A13A4 indicates the A4
subassembly of A13 assembly.

(2) Each board-mounted component is called out
on an illustration of the board which also shows
the etched wiring. Mlustrations are located in
Section VII, facing the schematic in which the
assembly appears. The schematic designation
of each board-mounted component should be
prefixed with the assembly number to form a
complete designation.

e. Troubleshooting, Paragraphs 5-26 to 5-46.

f. Mechanical Assemblies. Paragraphs 5-52 to
5-59.

Table 5-1. 4815A Assemblies

Assy Description échematic
Figure
Al Power Supply Regulator 7-10
A2 Reference Oscillator & Phase Det. 7-6
A3 Limiting Amp, 90° Filter & Reset 7-6
A4 Equalizer Low Pass Amp, Sideband
Det & Search Discriminator 7-6
A5 Voltage Tuned Oscillator 7—7‘
A6 ALC Amp & Bandwidth Control 7-4
AT 40 dB Twin-Tee Amp (Curr. Chan. 7-3
A8 Current Channel Detector/Limiter 7-4
A9 Phase Detector/Analog 7-5
Al10 |Voltage Channel Detector/Limiter/
Analog 7-5
A1l |40 dB Twin-Tee Amp (Volt. Chan.) 7-3
Al2 Preamplifier 7-3
Al3 . Sampler Assy 72
-7
A13A1{Current Channel Sampler Amp .. 7-2
A13A2]| Voltage Channel Sampler Amp -2
A13A3|Sampling Pulse Gen 7-7
A13A4{Current Channel Isolating Network 7-2
A13A5| Voltage Channel Isolating Network 7-2
A13A6|Phase Lock Loop Sampler 7-7
Al4 RF Oscillator 7-8
A14A1|Video Amp & Modulator 7-9 1
Al14A2{ Capacitor Assy 7-8
A14A3} Oscillator Circuit 7-8
A14A4) Lamp Assy 7-8
Al14AS5|Lamp Assy 7-8
Al5 Impedance Range Switch 7-3
7-9
7-11
Ale Probe 7-2
Al7 Probe Check 7-10
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Section V
Paragraphs 5-8 to 5-9

5-6. TEST EQUIPMENT REQUIRED.

5-7. The test equipment required to perform the
operations outlined in this section are listed in Table
5-2. This table includes the type of instrument re-

Model 4815A

5-8. PERFORMANCE CHECKS.

5-9. Performance checks outlined in Table 5-3 can
be used as an operating check for the instrument.
These checks can also be used:

quired, critical specifications, use, and recommended

model. If the model recommended is not available,
equipment which meets or exceeds the critical speci-

a. as part of an incoming inspection check of in-
strument specifications;

fications may be substituted. b. periodically, for instruments used in systems

where reliability is of utmost importance;

c. as part of a troubleshooting procedure to
locate operation problems, and

d. after any repairs or adjustments, before
returning the instrument to regular service.

Table 5~2. Test Equipment Required

Instrument Type Required .Characteristics Use Instrument
Recommended
Frequency Counter 5 kHz to 108 MHz, 0.1 V sensititivy Performance ~hp- 52451
Checks with 5253B
Calibration plug-in -
RF Millivoltmeter 3 mViolV, 500 kHz to 108 MHz Performance -hp- 411A plus
Checks 11023A VHF
Troubleshooting probe tip
Coax tee 509 for use with -hp- 411A Performance -hp- 1102A
Checks
Termination 50Q Type N male Performance -hp- 908A
Checks
Component Adapter For use with -hp- 4815A probe Performance ~hp- 00601A
Checks
Adjustable Capacitor 0.7-3 pF Performance ~hp~ Stock No.
Checks 0132-0005
Capacitor 0.001 puF £0.1% Performance General Radio
Checks 1409F
Capacitor 0.01 uF 20.1% Performance General Radio
Checks 1409L
Resistor 100Q +£0.1% Performance ~hp- Stock No.
Checks 0698-4343
Resistor 10009 +0.1% Performance -hp- Stock No.
Checks 0698-3491
Inductor 250 uH; Cg approximately 8 pF; Q >100 Performance ~hp- 513A
Checks Q-Standard
Variable Transformer Output 115 V £20% or Calibration General Radio
230 V +20%, Current: 2 amperes Troubleshooting | Type W10 MT3A
DC Voltmeter 1 mV -100 V range, input impedance 10 MQ Calibration ~hp- 412A
Accuracy 1% of FS Troubleshooting
12 -20 MQ resistance range

5-2
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Table 5-2. Test Equipment Required (cont'd)

Instrument Type Required Characteristics Use Instrument
Recommended
Oscilloscope Input impedance: 10 megohms (with probe) Calibration -hp~ 140A plus
Sensitivity: 1 mV/em-10 V/cm Troubleshooting | 1401A plug-in
Passband: DC ~10 MHz
AC Voltmeter Range-1 MV-30V Calibration ~hp- 400D
Frequency response: 10 Hz -1 MHz Troubleshooting
Accuracy: +3% of FS
VHF Signal Generator Frequency, 100 MHz Calibration -hp- 608D
QOutput Range -50 to 0 dbm
Sampling Oscilloscope Sweep speeds to 100 ps/cm
Bandwidth 3 ge
Vertical sensitivity to 10 mV/cm Troubleshooting | -hp- 185B plus
Calibration 188A plug-in
Attenuator -qty 2 10 dB, General Radio connectors Troubleshooting | General Radio
Calibration 874-G10
Adapter (2 each) General Radio coax to BNC female Troubleshooting | General Radio
Calibration 874-QBJ
Special test cable 2 cables, calibrated differential length
special connectors one end, BNC another Troubleshooting | -hp- 04815-61001
Delay line 400 ns Troubleshooting | See Figure 5-10
Calibration
Adapter BNC to binding post Calibration ~hp- 10110A
Cable Assembly Shielded 509 terminated with BNC male connectors -~
both ends ) Performance 10503A
Checks
Calibration
RF Adapter BNC female - Male Type N Performance ~hp- Stock No.
Checks 1250-0780
(UG-201A/U)
Cable banhanna plugs to alligator clips Calibration
Troubleshooting | -hp- 11037A
Cable (special) See Figure 5-6 Calibration
Clip lead 2 -3"; alligator clips Calibration
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Section V . ' Model 4815A
Table 5-3

Table 5-3. Performance Checks

1. FREQUENCY

Specifications: 500 kHz to 108 MHz
Accuracy * 2% of reading; + 1% at 1.592 MHz and 15.92 MHz.
RF Monitor Output 150 mV into 50Q.

~hp~ 4l1A
3 —Bp- RF
a. Connect equipment to counter RF VECTON MPEOANCE METER I e MILLIVOLTMETER
as shown in Figure 5-2. l ” l I f COUNTER  PLUG IN
C— _&_J}
b. Set counter controls to read frequen- @
R . o} o) P
cy to at least four significant figures. — Prg
outeuT V ’/ gj
c. Set 4815A frequency to 1.592 MHz and 15.92 osos” e —— =T
MHz (indicated by small 'vee' on scale). s
908A
Counter should read between 1.576 and 1.607 S~a o %00 TERMINATION
MHz (or 15.76 and 16. 07 MHz). =
ADAPTER C:::.‘T‘EE

d. Check frequencies at low, middle and high (555 0780

end of each band as below. Check other Figure 5-2. Connections for Testing

frequencies of interest to + 2% of reading. Frequency and Output Level

Band Low Middle High

Min, -2%! Dial Max, +2% | Min, -2%| Dial {Max, +2% | Min, -2%{ Dial Max, +2%
Set Set Set

0.5 - 1.5 0.490 0.50 0.510 0.889 0.90 0.918 1.4700{ 1.50 1.5300
1.5 - 4.5 1.470 1.5 1.530 2.450 2.5 2.550 4.410 4.5 4.590
4.5 - 14 4.410 4.5 4.590 7.840 8.0 8.160 13.72 14 14.28
14 -35 13.62 14 14.38 19.60 20 20.40 34.40 35 35.60
35 - 108§ 34.40 35 35.60 58.80 60 61,20 100.84 ]108 110.16

e. Connect RF OUTPUT of 4815A -hp- 411A as shown in Figure 5-2.

f. RF Millivoltmeter should read >150 mV rms over range of 500 kHz to 108 MHz.

2. IMPEDANCE AND PHASE ACCURACY — Preliminary

a. Set 4815A controls as follows:
Probe in PROBE CHECK receptacle

MAGNITUDE RANGE () 100
PHASE RANGE 0° +90°
FREQUENCY (MHz) approx 2 MHz

b. Adjust front panel screwdriver controls, MAG ADJUST and PHASE ZERO for meter indications
of 1.0 (full scale) and 0°.

¢. Set frequency to 0.5 MHz, 100 MHz and any other frequency of interest. Meters should read within
accuracy below (from Table 1-1).

Z

. + .
Magnitude +4% of F.S. % (30 M ZSKQ) % of reading
f Z
+ + =—)d .
Phase angle + (3 30 Miz SOK) egrees

5-4
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Model 4815A Section V
Table 5-3

Table 5-3. Performance Checks (cont'd)

d. Set 4815A controls as follows:
Probe removed from PROBE CHECK receptacle
FREQUENCY (MHz) 100
MAGNITUDE RANGE (9) 10K
PHASE RANGE 00 +£90°

e. Magnitude meter will read approximately

5K (indicating 0.3 pF shunt C of probe); phase

angle should read -90° +6.4°. Change PHASE

RANGE to 180° + 90°;-meter should still indicate -
-90° 6.4°.

f. Install accessory 00601A (Component Mounting
Adapter ) and mount a small trimmer capacitor
(-hp- Stock No. 0132-0005). See Figure 5-3.
Adjust trimmer for OHMS Meter reading of

.95 (95% of F. S.) (on 1K RANGE)

Figure 5-3. Test Component Installed for
Checking High Impedance Ranges

g. Change frequency as follows and check OHMS Meter reading. Use counter to set frequency or
add + 2% to allowable magnitude error. Note: Read upper scale only; one division = 2%.

Frequency, | MAGNITUDE RANGE (@) Nominal Magnitude Phase angle
MHz ’ Error Error
100 1K 0.95 set +6°
31.62 3K 0.95 +5% +4°
10 10K 0.95 #4.3% +3.5°
3.162 30K 0.95 5% +3.9°
1 100K 0.95 8% +5°

NOTE: The procedures in steps 2a through 2g above check the range-to-range decading from 1K to 100K
and the linearity of the probe voltage sampler.

3. IMPEDANCE MAGNITUDE CALIBRATION

NOTE

Impedance calibration consists of taking known capacitance and inductance standards and comparing

the calculated impedance with the 4815A indication. The technigue requires caution, however. The
useful frequency range of large-value capacitors is limited by series inductance, negligible at 1 kHz

but significant as series resonance is approached. For example, a fest frequency of 1/5 the series
resonant frequency causes a 4% magnitude error (without noticeably affecting the phase angle).

Small value capacitors are difficult to standardize because of differing measuring terminal configurations
and fringing effects. Inductors are more seriously frequency limited by series resistance and shunt
capacity. The following procedures will check absolute magnitude calibration of the 4815A. Although
substitutions can be made, care must be taken to avoid measurement situations that introduce unpredictable
errors as indicated above. The 4815A calibration with capacitors requires correction for the predictable
error due to series inductance of the standard (and probe inductance); if f = measuring frequency (MHz)
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Section V Model 4815A
Table 5-3

Table 5-3. Performance Checks (cont'd)

2
and fr = series resonant frequency (MHz), the expected error will be (ff—) x 100%. f,. is measured
T

by the 4815A by tuning for a minimum OHMS meter indication and 0° phase angle. (an on-scale OHMS
meter indication is kept while tuning).

a. Set 4815A controls as follows:
PHASE RANGE ~ 0° £90°

b. Connect 4815A to precision components as
shown in Figure 54, checking OHMS meter
reading against readings below. MIN NOM and
MAX values are derived from full scale read-
ing + correction + tolerance, where tolerance

. £ Z

is from the formula + ( ————30 v + 25K % = 4%
of F. 8. Use frequency counter to set fest fre-
quency or change figures in MIN and MAX
columns to indicate an additional + 2% from

nominal. Figure 5-4. Connecting to Test Components

OHMS Meter reading

Test Component MAGNITUDE FREQUENCY CORRECTION USE UPPER SCALE ONLY
RANGE (Q) (MHz) due to frequency MIN NOM MAX
GR Standard
1409L 10 1.592 -6.3% 0.90 0.94 0.98

(0.01 pF +0.1%
(£, = 6.4 MHz)

30 0.5033 -0.6% 0.95 0.99 1.03
GR Standard
1409F
(0.001 uF £ 0.1%) 100 1.592 -0. 6% 0.95 0.99 1.03
(f, = 20 MHz)
300 0.5033 nil (0.1%) 0.96 1.0 1.04

1009 resistor
-hp- stock no.

0698-4343 100 0.5 0% .96 1.00 1.04
in comp. adapter

10009 resistor £ 0.1%

~hp- stock no. 1K 0.5 0.96 1.00 1.04
0698-3491
-hp- 513A
Q-Standard 1K 600 kHz see below -5% ++ +50,
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Model 4815A Section V
Table 5-3 -

Table 5-3. Performance Checks (cont'd)

Connect 4815A to 513A. Look for parallel resonance pear 3.5 MHz (coil inductance resonating with

distributed capacitance of coil + 4815A probe). Record frequency, f= MHz.

Calculate Cy'= —%— (notations are those used in 513A Application Instructions,
4m oL accompanying Q-Standard)

Record Cd = pF (approximately 10 pF)

Test frequency will be 0.6 MHz (where OHMS meter will read near full scale when measuring coil
impedance) Calculate effective inductance of Q-Standard at 600 kHz:

L
Le = T-wiLCq or the simplified expression Le= L {(1+w?LCd) _
This js possible because w?LCq < |
Record calculated Lg= pH. This will be approximately 4 % greater than L.

Calculate X, = 2wflLe where £= 0.6 MHz.

Record Xo= OHMS (approximately 980Q)

Z = XL for purposes of 4815A testing, since series resistance of the high-Q coil is approximately
9Q, very small compared to Xy .

Enter Z in space above marked ++. Tolerance of 5% is + 4% for 4815A and 1% due to accuracy of
L calibration of 513A.

4 PHASE ANGLE CALIBRATION

g en f Z
Specification + ( 3 + 30 Mz + 50K ) degrees
a. Set 4815A controls as follows:

Probe in PROBE CHECK receptacle
MAGNITUDE RANGE (2) 100
PHASE RANGE 0% +90°
FREQUENCY (MHz) 2

b. Adjust PHASE ZERO front panel screwdriver adjust for 0° reading.
¢. DEGREES Meter should read 0° + 6° at any frequency between 0.5 MHz and 108 MHz.

d. Set 4815A controls as follows:
Connect probe to 513A Q-Standard
MAGNITUDE RANGE (Q) 1K
FREQUENCY (MHz) 0.6

e. DEGREES Meter should read +90° + 3° in both positions of the PHASE RANGE Switch.

f. Set 4815A controls as follows:
Connect probe to GR 1409F standard (0.001 uF)
FREQUENCY (MHz) 0.5
MAGNITUDE RANGE (Q) 300

g. DEGREES meter should read -90° + 3% in both positions of the PHASE RANGE switch.

5-7
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Section V
Paragraphs 5-10 to 5-14

5-10. INSTRUMENT COVER REMOVAL.

5-11. To remove either the top or bottom covers,
remove the Phillips-head screws which secure the
cover to the instrument. Slide the cover approximate-
ly 1/2 inch to the rear of the instrument and lift free.
To replace cover, reverse the procedure.

CAUTION

DAMAGE MAY RESULT FROM THE
DISASSEMBLY OF THE PROBE.
Probe circuitry is covered with a
fitted inner shield that cannot be re-
moved without special tools.

5-12. ADJUSTMENT AND CALIBRATION
PROCEDURES.

5-13. The following test and adjustment procedures
should be performed only if it has been definitely de-
termined by the Performance Checks given in Table
5-3 that the 4815A is not in specifications. Toler-
ances associated with adjustments are given as aids to
making the adjustments. These tolerances do not
constitute a basis for qualification or acceptance of
an instrument since no allowance has been made for
temperature or aging effects. Qualification and over-
all performance should only be based on the specifi-
cations listed in Table 1-1. ‘

-hp- 412A DC
VOLTME TER,
OHMMETER,
AMMETER

-hp- 140A OSCILLOSCOPE

-’ ~

/ Y

1 A

3 |

ES—— A ’
d

/ y

15

1t037A

-hp— 10110A
BNC TO BINDING—

Model 4815A

NOTE

Except where indicated, adjustments and
tests are made at nominal line voltage.
Access to adjustments on assembly boards
Al through A12 may require the use of the
supplied plug-in extender.

CAUTION

Temporarily remove power to the 4815A
while removing or replacing assembly
boards.

5-14. MECHANICAL METER ADJUSTMENT. When
a meter is properly zero-set, the pointer rests over
the zero mark on the meter scale when the instrument
is: 1) at the normal operation temperature, 2) in its
normal operating position, and 3) turned off for at
least one minute. Set the pointers as follows to obtain
best accuracy and mechanical stability.

a. Turn the instrument off. Allow one minute
for capacifors in metering circuits to dis-
charge.

b. Rotate the meter mechanical adjustment
screw clockwise until the meter pointer is to
the left of zero and moving towards zero. Stop
when the pointer is exactly over the zero mark.
If the pointer overshoots, repeat step b.

c. When the pointer is exactly on zero, rotate
the adjustment screw approximately 15
degrees counterclockwise, This frees the

115/230V AC

4815A VARIABLE
TRANSFORMER

-hp-
RF VECTOR
IMPEDANCE METER

AIRH
-20V ADJ

CONNECT PROBE
TO TEST POINTS
AS REQUIRED

agisa-c-a

Figure 5-5, Setup for Power Supply Check

5-8
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5-15.

2.

A2
(PARTIAL VIEW)

~hp- 4815 A
RF VECTOR
IMPEDANCE METER

ﬁ SPECIAL
CAB

TPl (SEE BELOW)

Section V
Paragraphs 5-15 to 5-17

-hp- 5245L
ELECTRONIC COUNTER

A}
=hp- 10110A
BNC TO BINDING-POST ADAPTER

LONG CLIP LEAD

ZLZFT. APPROX
IBK,%W COMPOSITION RESISTOR

D € Jﬂ?
MINIATURE

SPECIAL CABLE ALLIGATOR CLIP

avsa-c-s

Figure 5-6. Setup for Reference Oscillator Adjustment

adjustment screw from the meter suspension.
If the pointer moves during this step, repeat
steps b and c. -

POWER SUPPLY, Al.

Remove top and bottom cover plates. Rest
4815A on left side and make connections as
shown in Figure 5-5.

Set Variable Transformer for output to agree
with Line Voltage Switch position (115 -vac or
230 ~vac). Turn on 4815A.

Connect DC Voltmeter and Oscilloscope to
-20 V g XAl (9).

Adjust A1IR11 (-20 V ADJ) for -20.0 VDC £1%
(This adjustment can be made without ex-
tending the Al assembly board).

Vary line voltage from 103 to 127 vac (or
206 to 254 vac).

DC Voltmeter reading should not change no-
ticeably. Oscilloscope should show ripple
below 1 mV peak-to-peak.

Connect DC Voltmeter and Oscilloscope fo
XAL (8).

Voltmeter should indicate between 19.4 and
20.6 vdc.

Vary line voltage from 103 to 127 vac (or
206 and 254 vac).

j. DC Voltmeter should not change noticeably.
Oscilloscope should show ripple less than
1 mV, peak-to-peak.

k. Remove connections.

5-16. OSCILLATOR, A2.

a. Make connections as shown in Figure 5-6.
Connect to Frequency Counter using
special cable illustrated.

b. Set counter controls to read period.

c. Adjust A2L1 for a period of 200.0 £0.2 us.
Use extender board to gain access to adjust-
ment,

d. With 4815A power turned off, remove cable
and extender.

5-17. SAMPLER ASSEMBLY FILTER.

NOTE

The following procedure is a factory adjustment and
not a necessary part of a normal calibration. The
adjustments are extremely broad compared to overall
channel bandwidth and will rarely require adjustment.

When adjustment is necessary:

a. Remove small cover plate on A13 Sampler
Assembly.

5-9
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Section V
Paragraphs 5-18 and 5-19

5-18.

5-10

-fp— 400D
VACUUM TUBE
VOLTMETER

—~hp— 48I5A
RF VECTOR

1H037A

Al3 SAMPLER ASSEMBLY IN
~MAINTENANCE POSITION®

IMPEDANCE METER

TO
A2TPI

Model 4815A

SPECIAL
CABLE
TO A2TPI

ams-c-8

Figure 5-7. Setup for Bandpass Amplifier Adjustments

Disconneet A13C15 from A13C17.

Comect A2TP1, f, to loose lead of A13C5
using special cable illustrated in Figure 5-6.

Comnect an AC VT'VM between loose lead of
A13C5 and ground.

Place short across A13L2 and tune A13L1 for
minimum voltmeter reading ( < 6 mV rms).

Remove short across A131L.2 and tune A131.2
for a maximum voltmeter reading, ( <0.3V
rms).

Disconnect leads; reconnect A13C5. Reinstall
cover plate.

BANDPASS AMPLIFIERS, A7/AllL.

Place Voltage Channel Twin-Tee Amplifier,
(All) on board extender. Allow Al3 Sampler
Assembly to swing to the "maintenance posi-~
tion" by removing two screws near right-side
frame.

Make connections as shown in Figure 5-7.
Shielded cable to VITVM should be no longer
than 3 ft to prevent amplifier instability.

Adjust A11R8 and A11R18 alternately for a
voltmeter reading of less than 0.5 mV, rms.,

Remove connections and extender.

Place Current Channel Twin-Tee Amplifier
(A7) on board extender.

Repeat steps b through d above for A7 Assembly.

5-19. PHASE DETECTOR, A9.

a.

b.

Insert 4815A probe into PROBE CHECK socket.

Set 4815A controls as follows:

MAGNITUDE RANGE (2) 100
PHASE RANGE 0° +90°
FREQUENCY (MHz) 2

Adjust front-panel PHASE ZERO screwdriver
control for a DEGREES meter reading of zero.

Place Phase Detector Assembly, A9, on the
board extender.

Install Component Mounting Adapter accessory,
00601A, on probe and connect a 270 pF capac-—
itor (~hp- Stock No. 0140-0015).

Set 4815A front panel controls as follows:
MAGNITUDE RANGE () 300
PHASE RANGE 0% +90°
FREQUENCY (MHz) 2

Adjust A9R17 for a DEGREES meter reading
of -90. 0.

Change PHASE RANGE switch to 180° +90°
DEGREES meter should read -90 £1°,

Replace 270 pF capacitor with a 22 pyH inductor,
(-hp~- Stock No. 9140-0115).

DEGREES meter should read +90° +1° in both
positions of the PHASE RANGE swiich. If not,
check mechanical zero adjustment and steps

a through c above.

Remove extender.
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520. OSCILLATOR ASSEMBLY, Al4.

5-21.

MODULATOR.

a. Connect equipment as shown in Figure 5-8.
Remove bottom cover plate on Al4.

b. Set 4815A controls as follows:
MAGNITUDE RANGE (9Q) 30
Probe tip unconnected

c. Set 608D output frequency to 100 MHz and

adjust output level for ~23.5 db rf level across

A14A1R19.

d. Adjust HF ADJ, A14A1C11, for 0 db f level

at A14J2.

e. Remove connections

f. Reconnect jumper between rear panel EXT.
OSC. IN and INT. OSC. connectors.

g. Set 4815A frequency to 0.5 MHz.

h. Adjust OSC LEVEL, A14A1R41, for 95 mV
rms across A14A1R2.

—hp— 411A

MILLIVOLTMETER

—hp- 11023A
VHF PROBE TIP

5-22.

—hp— 4815A
RF VECTOR

IMPEDANCE
METER

Section V
Paragraphs 5-20 to 5-22

OSCILLATOR FREQUENCY

Remove bottom cover on Al4, All adjustments
are made from bottom. Refer to Figure 5-8
for location of adjustments.

NOTE

I the following procedures indicate cali-
bration is consistently in error on all
ranges, refer to Paragraph 5-55 for mech-~
anical adjustment of the oscillator

Connect frequency counter to front panel RF
OUTPUT connector. Set counter to rear fre-
quency.

Set 4815A FREQUENCY (MHz) controls for
35.0 dial reading. Adjust A14T5 for 35.0 MHz
output frequency.

Change 4815A controls for 100 MHz dial read-
ing. Adjust A14A2C1 for 100.0 MHz output
frequency.

Check dial tracking across 35 - 108 MHz band.
Compromise adjustments may improve track-
ing.

~-hp- 608D
VHF SIGNAL
GENERATOR

ADAPTER
UG201 Ay
1250-0780

-hp- 10503A

) @AI4CSH
S @ aaT3
igrs
@RM L | CASTING M4~ eaTuoa Alac2 @ Al4C3
i Al4T2
A14T1 @) l
Al4J2
14 =
Figure 5-8. Setup for Modulator-Oscillator Adjustments
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Table 5-4. Frequency Calibration Adjustments

FREQUENCY (MHz)
Adjustments
Step Range Dial
1 0.5-1.5 0.5 Al4T1
2 0.5-1.5 1.5 Al14C2
3 1.5-4.5 1.5 Al4T2
4 1.5-4.5 4.5 Al4C3
5 4.5-14 4.5 A14T3
6 4.5-14 14.0 Al4c4
7 14 -35 14.0 Al4T4
8 14-35 35.0 Al4C5

f. Set FREQUENCY (MHz) controls for dial read-
ings as shown in steps 1-8 in Table 5-4. Ad-
just control indication for correct calibration.

g. Resinstall Al4 Bottom Cover.

523. OTHER ADJUSTMENTS.

5-24., CHANNEL GAIN EQUALIZATION. Al2R3
controls voltage channel gain and effectively centers
the adjustment range of R6, the front panel MAG ADJ
control. Readjustment of A12R3 is not required after
initial factory adjustment is made.

5-25. PULSE GENERATOR & TIMING ADJUST-
MENTS. Sampling of both voltage and current
at the same point on the rf waveform is accomplished
by control over the length of cables carrying the
sampling pulses and by adjustment. Unless cables
are replaced or phase error at 100 MHz exceeds 3°
(See Table 5-3, Step 4c), adjustment is not necessary.
The adjustment procedure is given in Paragraph
5-41 under Troubleshooting.

5-26. TROUBLESHOOTING.

5-27. The best approach to isolating trouble is to
first ensure that the trouble is not a result of condi-
tions external to the 4815A; then obtain all possible
information from the controls and indicators and
logically apply this information to locate the defective
unit or component. Figure 3-1 (Front Panel Fea-
tures), Figure 3-2 (Rear Panel Features), Figure 3-3
(General Operating Instructions), and component
location figures and schematic diagrams can be used
to understand operation and locate parts.

5-28. An initial setup for troubleshooting can be
made by placing the probe into the PROBE CHECK
1002 /0° socket, setting the MAGNTITUDE RANGE (Q)
switch to 300 and oscillator frequency to 1 MHz. The

5-12
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OHMS meter should indicate near 100 and the DEGREES
meter should indicate near 0°

5-29. With the initial setup as above, the SEARCHING
indicator should not light. . If it does, the phase lock
circuits must first be made to operate before going
further. I a phase locked condition exists and the
OHMS meter indication is far from correct, check the
IF channels, ALC amplifier and modulator. ¥ only
the DEGREES meter indication is incorrect, check the
phase detector.

5-30. PROBE — Troubleshooting.

5-31. DISASSEMBLY OF THE PROBE PROVIDES

NO USEFUL TROUBLESHOOTING INFORMATION,
AND MAY ONLY CAUSE DAMAGE. Circuits in the
probe are covered by a force-fitted shield that is
removed with special tools. The following procedures
will help locate failure within probe and adjacent cir-
cuits. Contact your Hewlett-Packard Sales and Ser-
vice Office for information about probe replacement
or repair.

5-32. Troubleshooting the probe consists of:

1. Direct substitution (when possible)
2. DC resistance checks

3. Specific test setups to raise the normally low-
level signals in the sampler amplifiers (A13Al
and A13A2) to measurable levels.

5-33. Unbalance in pulse circuitry will generally
cause normal or near-normal readings when measur-
ing the 1002 /0° PROBE CHECK at 0.5 MHz, with
errors increasing with frequency. Resistance checks
will help isolate failure in the probe. Following the
procedures in Paragraph 5-41 will help locate failures
in the 4815A pulse circuits.

5-34. DC Resistance Checks. Table 5-5 lists nor-
mal probe connector - connector and connector-to-
ground resistance readings taken on an -hp- 412A
Multifunction Meter. Substitute meters should be
expected to give different readings. Where polarity of
test current affects readings, forward and reverse
readings are given. To use Table 5-5, find the inter-
section between a row and a column, each including

a desired connection number. The table illustrates,

using pins 6 and 5,the resistance between these con-
nections is infinity.

5-35. Operational Checks.

1. RF test current.

a. Connect a 10KQ fixed resistor and a 50K
adjustable resistor in series from chassis to
A6 (4) (or white-orange-black wire entering

feedthru at rear of Al4 oscillator assembly).
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Table 5-5. Resistance Chart for Probe, Al6

RESISTANCE READINGS TAKEN ON hp-4I12A 10K

l * RANGE UNLESS OTHERWISE INDICATED.

' AISPI
2 | LOOKING INTO

O 60O \ CONNECTOR
80K

I | = iy

100K
4 © o |

600

5 © © Ig())K X 3 CHECK CONTINUITY FROM

PIN 1 TO PROBE TIP

600
K
Range
100K | 100K
@ | @
o | o | 1
71819

b. Set FREQUENCY (MHz) to 0.5, MAGNI-
TUDE () to 100K. Connect 4815A probe
to oscilloscope vertical input using 10207A
and 10206A adapters.

c¢. Set 50K variable resistor to minimum -
probe tip signal level will be approximately
1.5 V p-p. The above test conditions shows
modulator has capability of providing more
than adequate test signal.

2. Voltage Channel
a. Complete preceding steps la and 1b. Adjust
variable resistor for 1.0 V p-p (0.5 MHz) at
probe tip.

b. Remove cover plate over A13Al and A13A2
sampler amplifier assemblies.

¢. Check signal level at A13A2Q3 emitter for
approximately 4.5 V p-p, 5 kHz sine wave.

d. Check signal level at A13A2Q1 emitter for
approximately 2 mV p-p. Voltage gain
between test points is approximately 70 dB,
mainly dependent upon hg, of A13A2Q2.

3. Current Channel

a. Complete preceding steps la, 1lb, 2a, and
2b.

b. Short probe tip to chassis.

Section V
Paragraphs 5-36 to 5-39

Check signal level at A13A1Q3 emitter for
approximately 0.75 V p-p, 5 kHz sine wave.

Check signal level at A13A1Q1 emitter for
approximately 200 uV p-p. Voltage gain
between test points is approximately 70 dB,
dependent upon beo of A13A1Q2.

5-36. POWER SUPPLY — Troubieshooting.

NOTE

If either +20 V or -20 V supply voltages
exceed 30 volts, disconnect load by

lifting buss wire connections at Al (8)

and Al (9). Install 1009 5 watt resistors

as temporary loads until trouble is cleared.

A supply output voltage over 30 V indicate
both preregulator and regulator circuits are
not functioning.

Output voltages over 20 V but under approxi-
mately 29 V indicate preregulator is function-
ing and regulator is not.

Output voltages under 20 V are caused by pre-
regulator, regulator, rectifier system or
excessive load on supply causing preregula-
tor to current limit.

537. PHASE LOCK LOOP — Troubleshooting.

5-38. Removing the connecting link between the rear-
panel EXT. OSC. IN. and INT. OSC. connectors will
cause the SEARCHING indicator to light. Reconnec-
ting the link will cause the light to go out. (Exces-
sive fm present upon an externally applied RF source
will also cause SEARCHING indicator to light.)

a.

Turn 4815A power on. I SEARCHING indica-
tor does not flash briefly and extinguish, and
yet meters read normally, check A4Q9 lamp
driver ciacuit.

If SEARCHING indicator remains lit, con-
nect oscilloscope with 10:1 divider probe
between chassis and XA4 (1), Waveform
should be a sawtooth with amplitude greater
than 10 volts and period approximately 45 ms.
If period is greater than 60 ms, check current
path through A4CR1, A4R25 and A4QS8.

1) H sawtooth is normal, temporarily
short XA4 (13) to chassis. Period
should increase to over four seconds.
If sawtooth runs only briefly and stops
at a constant voltage less than 11.5
volts, and the SEARCHING lamp goes
out, basic phase lock loop is function-
ing and the search discriminator and
sideband detector should be checked.

5-13
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2) Disconnect one end of A4CR4. I
4815A functions normally (except for
the sense of the DEGREES meter)
sideband detector is defective. If
loop still will not lock, search discri-
minator is not operating. Reconnect
A4CR4.

c. If sawtooth continues in b (1) above, check

1. VTO output at XA5 (11) ~ VTO may not
be oscillating.

2. RF voltage at A14J4 (RF oscillator not
operating.

3. IF waveform at XA3 (14) - will be a com-
plex sweeping waveform during search, 5 kHz
when locked.

4. A3 outputs at XA3 (4) and XA3 (8).
5. Collector waveform at A4Q6.

6. 5 kHz Reference oscillator, Pulse Gener-
ator and Phase Detector.

d. To check ability of loop to phase lock on all
test freguencies, replace connecting link
between EXT. OSC. IN and INT. OSC. rear-
panel connectors. Connect voltmeter or
oscilloscope to XA4 (1). I oscilloscope is
used, direct-couple the vertical input.

e. Set4815A FREQUENCY (MHz) to 0.5 Slowly
increase frequency until voltage at XA4 (1)
reaches -5.0 vde and note frequency. Con-
tinue increasing frequency uatil DC level
changes abruptly to a point more negative
than -5.0 V. Decrease frequency slowly
until another abrupt change occurs. The
dial reading must be lower than noted pre-
viously.

f. Repeat e above on 1.5 - 4.5 MHz band,
starting at 1.5 MHz.

g. Repeat e above on4.5 - 14 MHz band, star-
ting at 4.5 MHz.

h. Repeat e above on 14 - 35 MHz band, star-
ting at 14 MHz.

i. Repeat e above on 35 - 108 MHz band, star-
ting at 35 MHz.

NOTE

In step e above if second dial reading is
not lower than the first, check VTO and
A13CR11 - VTO may not be capable of
tuning to 0.5 MHz. I, in steps f through
i above, second dial reading is not lower
than the first, check frequency range
switch S2A and resistors A5R13-20.

5-39.

a.

Model 4815A

IF CHANNELS — Troubleshooting.

Connect 1 KQ, 1% resistor across input ter-
minals of ~hp~ 400D; set meter to 10 mV
range.

Set 4815A controls as follows:

MAGNITUDE RANGE (9) 1K
FREQUENCY (MHz) 0.5
Connect 4815A probe to VI'VM as shown in
Figure 5-9
—hp— 400D
VOLTMETER
( )

IK—n

RESISTOR

Figure 5-9. Setup for measuring RF Test Signal

a.

Level

1. VTVM should read approximately 4 mV
and 4815A should indicate approximately
10000 /0°.

2. If VI'VM reads high or low, check IF
signal level at XA8 (2), which should be
approximately 265 mV rms. I not, check
ALC Amplifier and Modulator..

3, If VTVM reads correctly, and 4815A
OHMS meter reads incorrectly, check gain
in voltage channel amplifiers.

5-40. BANDWIDTH CONTROL — Troubleshooting.

Place probe in PROBE CHECK receptacle, set
MAGNITUDE RANGE (f) switch to 1 K. Switch
to 100 range. OHMS meter pointer will quickly
rise to within 3% of full scale and then take a
few seconds to move the remaining distance to
full scale.

1. If meter action is fact acting to full scale,
A6Q4 is shorted or saturated. Meter will
bounce more than normal.
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Section V
Paragragh 5-41

2. 0 meter action is slow acting all the way to d. Adjust 188A controls as follows:
full scale, A6Q4 is not conducting. With the RESPONSE (both channels) NORMAL
probe still in PROBE CHECK receptacle, SENSITIVITY (both channels) 200 MV/CM
change MAGNITUDE RANGE () to 10K range Vertical Presentation Switch Ag&B
or higher and check A6Q1l-4 circuits by
measuring circuit de potentials. e. Adjust 185B controls as follows:
SCANNING fully CW
541, PULSE GENERATOR AND TIMING TIME SCALE MAGNIFIER X5
ADJUSTMENTS. TIME SCALE 10 ns/cm
TRIGGER SLOPE negative (-)
NOTE
f. Adjust MODE and STABILITY controls on 185B
Timing adjustment need not be made for sharp, steady trace. See Figure 5-11(A).
unless cables carrying sampling
pulses are replaced and /or phase g. Adjust A13A3 R6, BIAS ADJ, for maximum
error at 100 MHz exceeds 3 degrees. amplitude pulses. Pulses should be 750 mV + 20 %.
peak, but within +5% of each other.
a. Connect equipment as shown in Figure 5-10,

Short cable of 04815-61001 Pulse Timing Cable Set
is connected to A13J1 (2), the longer one to A13J1 (6).

h.

Measure pulse width at 10% amplitude points

using TIME SCALE MAGNIFIER and DELAY controls

on 185B. Pulse width should be less than 2.5 nano-

b. Remove the two larger cover plates on Al3
Sampler Assembly.

¢. Turn on 4815A power and set FREQUENCY
(MHz) to 0.8,

i.

~hp- 1858
SAMPLING
OSCH.LOSCOPE

~hp- 188A
DUAL TRACE
AMPLIFIER

GR874 GIO0 ATTENUATOR

SHORT CABLE

“" LONG CABLE
~hp— STOCK NO. 04815— 61001

PULSE TIMING CABLE SET:

Al3 JI
LOOKING INTO
FRONT PANEL
RF VECTOR

TRIGGER DELAY
400 ns

IMPEDANCE METER

seconds.

Set 185B TIME SCALE MAGNIFIER to X100

and adjust DELAY control to center waveform peaks on

GR874 -QBJ ADAPTOR

COVER
REMOVED

ADJUSTMENT

400ns DEL.AY LINE
2000 IMPEDANCE,
e.g. BEL FUSE NL2400

1500 2000

T0
XAS5(1H)

TRIG 1 CLIPS

d r~

:
i

TRIGGER DELAY

Figure 5-10. Setup for Pulse Generator and Timing Adjustrhents

5-15
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CRT. Pulse peaks should not be separated by more
than 100 picoseconds (See Figure 5-11 B). Adjust
connection point of A13W9 (See Figure 5-10 for
detail) until timing is correct. If A channel pulse app
appears first intime, move connection point toward
Al13A4R1, a 4709 resistor. I B channel pulse
appears first, move connection point away from
Al13A4R1. Move connection only 1/16" at a time,
resolder, check timing and readjust as necessary.

Figure 5-11. Pulse Timing Waveforms

5-42. TRANSISTORS.

5-43. INCIRCUIT TESTING. When checking a
transistor stage, first determine if the emitter-base
junction is forward-biased. Do not place an electronic
voltmeter directly across the junction to measure

the voltage difference; there could be sufficient loop
current between the voltmeter leads to damage the
transistor. Instead, measure each voltage separately
with respect to a common point (e.g., chassis). I
junction is not forward-biased, and power supply
voltages are known to be correct, the base-emitter
junction may be open.

5-16
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5-44, If the emitter-base junction is forward-biased,
check for amplifier action by short-circuiting base
to emitter while observing collector voltage. The
short eliminates base-emitter bias and should cause
the transistor to stop conducting. Collector voltage
will then shift to near the supply voltage in most cir-
cuits. Any difference is due to leakage current
through the transistor, and in general, the smaller
this current, the better the transistor. I collector
voltage does not change, the transistor either has an
emitter-ccllector short circuit or emitter-base cir-
cuit,

5-45. OUT-OF-CIRCUIT TESTING WITH OHM-
METER, If a short or open circuit is suspected, re
move the transistor from the circuit and use an ohm-
meter to measure internal resistance. See Table 5-6
for typical measurement data.

CAUTION

Most ohmmeters can supply enough current
or voltage to damage a transistor. Before
using the ohmmeter, check ohmmeter open-
circuit voltage and short-circuit current
output ON THE RANGE TO BE USED, Open-
circuit voltage must not exceed 1.5 volts

and short-circuit current must be less than
3 mA. See Table 5-7 for safe resistance
ranges for some common ohmmeters.

Table 5-6. Typical Data for Out-of-Circuit
Transistor Resistance Measurements

Connect Ohmmeter
Transistor Mea.sure
Tvpe Pos Neg Resistance
pe lead to lead to (ohms)
emitter base¥* 200-500
Small
Signal -
PNP emitter collector| 10K-100K
Ger - emitter | basek | 30-50
manium ;
Power
emitter collector several
. hundred
base emitter 1K - 3K
npy |Small
Signal very high
Silicon collector | emitter (might read
open)
hase emitter 200-1000
Power high, often
collector | emitter greater than
1M
¥To check collector, short collector
to hase; resistance should decrease.
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5-46. Molded epoxy transistor type 2N3391 is used
extensively in the 4815A. The component leads on
this type are in-line and equally spaced; Figure 5- 12
shows the lead information for properly installing the
transistor. Other transistors used in the 4815A use
a lead configuration that mates with etched circuit
holes.

Figure 5-12. 2N3391 Top View

5-47. ETCHED CIRCUITS.

5-48. The etched circuit boards used in the 4815A
RF Vector Impedance Meter are of the plate-through
type consisting of metallic conductors banded to both

sides of insulating material. The metallic conductors

are extended through the component mounting holes
by a plating process. Soldering can be done from
either side of the board with equally good results.
Table 5-8 lists recommended tools and materials.
Following are recommendations and precautions per-
tinent to etched circuit repair work.

Table 5-7 Safe Ohmmeter Ranges for
Transistor Resistance Measurement

. . Open Short
Po-
Ohmmeter Rir:fee () Cki Ckt Color larity
& Voltage | Current
Rx 1K 1.0 1mal|
R x 10K 1.0V 100 pa | Red +
hp 412A R x 100K 1.0V 10 pa |Black -
R x 1M 1.0V 1pa
R x 10M 1.0V 0.1 pa
R x 1K 1.3v 0.57 ma
R x 10K 1.3V 57 pa | Red +
hp 410C R x 100K 1.3V 5.7 pa |Black -
R x 1M 1.3V 0.5 pa
R x 10M 1.3V 0.05 pa
R x 100 1.1V 1.1 ma
R x 1K 1.1V 110 pa |Black +
hp 410B R x 10K 1.1V 11 pa | Red -
R x 100K 1.1V 1.1 pa
R x IM 1.1V 0.11 pa
Simpson Red +
260 R x 100 1.5V 1 ma Black _
Simpson g Black +
269 R x IK 1.5V 0.82 ma Red _
Triplett R x 100 1.5V 3.25 ma .
Varies
630 Rx 1K 1.5V 325 pa with
ial
Triplett | Rx 10 1.5V | 750 pa :?;;ier
310 R x 100 1.5V 75 pa

Section V
Paragraphs 5-46 to 5-51

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

~ b. Do not use a high-power soldering iron on
etched circuit boards. Excessive heat may lift a con-
ductor or damage the board.

c. Use a suction device (Table 5-8 or wooden
toothpick to remove solder from component mounting
holes. DO NOT USE A SHARP METAL OBJECT
SUCH AS AN AWL OR TWIST DRILL FOR THIS PUR~-
POSE. SHARP OBJECTS MAY DAMAGE THE
PLATED-THROUGH CONDUCTOR.

d. After soldering, remove excess flux from the
soldered areas and apply a protective coating to pre-
vent contamination and corrosion. See Table 5-8
for recommendations.

5-49. ETCHED CIRCUIT REPAIR. A broken or
burned section of conductor can be repaired by bridging
the damaged section with a length of tinned copper
wire. Allow adequate overlap and remove any varnish
from etched conductor before soldering wire in place.

5-50. COMPONENT REPLACEMENT.

a. Remove defective component from board.

NOTE

Axial lead components, such as resistors 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 replace-
ment component one turn around original leads.
Solder wrapped connection, and clip off excess
lead.

b. K component was unsoldered, remove solder
from mounting holes with a suction desoldering aid
( Table 5-8 ) or wooden toothpick.

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 INTO MOUNTING HOLES;
sharp lead ends may damage plate-through conductor.

551. TRANSISTOR REPLACEMENT.

a. Do not apply excessive heat; See Table 5-8
for recommended soldering tools.

b. Use long-nose pliers as a heat sink between
transistor and hot soldering iron. The instant solder
is melted, use pliers to pull lead free of hoard.

c. When installing replacement transistor,
ensure sufficient lead length to dissipate soldering
heat by using about the same length of exposed lead
as used for original fransistor.

5-17



https://www.manualsplus.com/

Section V

Paragraphs 5-52 to 5-54

Model 4815A

De-soldering aid

Resin (flux) solvent

Solder

Protective Coating

To remove molten
solder from
connection

Remove excess flux
from soldered area
before application of
protective coating

Component replace—
ment

Circuit board repair

Wiring

Contamination, cor-
rosion protection

Suction device

Must not dissolve etched circuit
base board material or conductor
bonding agent

Resin (flux) core, high tin content
(60/40 tin/lead, 18 gauge (SWG)
preferred

Good electrical insulation, cor-
rosion-prevention properties

Table 5-8 Etched Circuit Soldering Equipment
Hem Use Specification Item Recommended
Soldering tool Soldering . Wattage rating: 47-1/2 - 56-1/2 Ungar #776 Handle with
Unsoldering Tip Temp: 850 - 900° + Ungar #4037 Heating Unit
Soldering + Tip Soldering + Shape: pointed + Ungar #PL111
Unsoldering

Soldapullt by Edsyn Co.
Arleta, California

Freon

Acetone

Lacquer Thinner

Isopropyl Alcohol (100% dry)

Krylon #1302++

after soldering

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

++ Krylon, Inc., Norristown, Pennsylvania

+ For working on 4815A Boards: for general purpose work, use Ungar #1237 Heating Unit (37.5W, tip
temp of 750 ~ 800°) and Ungar #/L113 1/8" chisel tip.

5-52. MECHANICAL ASSEMBLIES.

5-53. OSCILLATOR DISASSEMBLY,

5-54. Disassembly of Al4 Oscillator assembly is
necessary to replace A14A3Q1 and other components
in the compartment (see Figure 7-8 for circuitry
under top cover casting).

a. Remove top and bottom covers.
b. Disconnect RF connector at A14J2.

c. Remove:

1) Right side cover and handle assembly

2) Adhesive-backed trim strip on right side

3) Two screws in top half of front panel. Part
is not removable until side frame is loose.

4) Both FREQUENCY (MHz) knobs

5) Right side frame casting (held with 18
screws)

6) Dial window

d. Lift oscillator assembly and meter and trim
assembly slightly up and towards rear of

5-18

instrument. Oscillator will separate from
extruded trim pieces - return meter and
trim assembly to original position. At
this point the oscillator assembly will have
a small amount of freedom of movement in
each direction.

Tilt Al4 assembly up slightly to gain access

to two screws holding range indicator assembly
to casting. Remove screws and lay assembly
to side.

Remove four flat-head screws and disc at top
of frequency drum dial.

. Rotate drum to counterclockwise extreme,

unhook dial cord string and lay drum dial
aside.

. Remove stop collar at top of A14 assembly

by removing long setscrew used as stop and
two short setscrews. Shaft is undercut —
loosen short setscrews several turns.

. Remove 15 screws holding cover on os-

cillator assembly, lift cover straight up
and lay aside. I red and orange wires to
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5-85.

A14R2 are removed, cover and drum dial
can be removed from 4815A

CAUTION
If power is to be applied to 4815A for
troubleshooting, be sure connections

on range indicator assembly are not
shorting to chassis.

NOTE
Unfastening 3 cable clamps will allow Al4
to be placed on right side for trouble-

shooting. A short BNC cable and adapter
will allow reconnection to A14J2.

OSCILLATOR REASSEMBLY.

Install oscillator cover casting. Tighten

screws after checking for tuning shaft binding.

(Tuning shaft will not turn easily due to vis-
ocosity of oil in cpaacitor assembly.)

Install stop collar on capacifor tuning shaft.
When stop collar is correctly set, counter-
clockwise mechanical stop will coincide with
collar stop EXACTLY. To accomplish this:

1) Turn the two short setscrews in and back
off a full turn.

2) Turn long setscrew in and tighten, Collar
should be free to rotate.

3) Rotate stop collar and capacitor tuning
shaft to their counterclockwise stops.
Tighten the single short setscrew.

4) Remove long setscrew, tighten remaining
short setscrew, and reinstall long stop
setscrew.

Section V
Paragraphs 5-55 and 5-56

c. Install dial drum, frequency dial plate and
4 flat-head screws — leave screws loose.

d. Restring dial cords by following Figure 5-12,
If dial cords have been completely removed
during disassembly, refer to Paragraph 5-57
for complete restringing instructions.

e. Install range readout assembly. Before
tightening screws, align readout to two verti-
cal marks beyond dial calibration at either
end of frequency scale.

f. Align frequency dial drum so two marks beyond
scale calibration or under hairline when tuning
capacitor is at counterclockwise stops.

g. List meter and trim assembly up slightly and
to the rear. Place Al4 so readout assembly
is against trim and reinstall on front panel.

h. Install:

-1) Dial window

2) Right side frame casting (held with 18
screws. Install top half of front panel
before tightening screws.

3) Both FREQUENCY (MHz) knobs

4) Two screws in top half of front panel

5) Adhesive backed trim strip

6) Right side cover

i. Reconnect RF cable at A14J32.

5-56. REPLACING Al4A2 CAPACITOR ASSEMBLY.

5-57. Assembly A14A2 is not field repairable. The
part consists of a tuning capacitor mounted in an oil-
filled cavity, When replacing the assembly leave the
four mounting screws loose until top casting cover is
installed as outlined in Paragraph 5-55. After rotating
tuning shaft to check for binding, tighten screws.
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558. DIAL CORD INSTALLATION.

5-59.

5-20

DRUM DRIVE.

Gain access to oscillator assembly by com-
pleting procedures in Paragraph 5-54 steps
a through d.

Turn frequency dial drum to counterclockwise
stop. Attach dial string (-hp- Stock No.
04815-60730) to coil spring (-hp~ Stock No.
1460-0290).

Refer to Figure 5-13 and detail (B) - hook
spring onto drum, threading around pulleys
and ending under fastening screw.

Make initial adjustment of tension by allowing
spring to stretch only slightly. Increase
tension as necessary until drive pulley slips
only at band-edge stops.

Install oscillator by following Paragraph 5-55
steps g to i.

Figure 5-12,

5-60.

Model 4815A

ANALOG DRIVE.

Set frequency dial drum to counterclockwise
stop.

Loosen setscrews on pulley and posifion so
slot is closest to right side frame.

Make a loop in dial string (~hp- Stock No.
04815-60720) 3-1/2" from one end, push
through hole in drum and fasten under screw
as shown in Figure 5-13 (B).

Thread long end of dial string through pulley
as shown in Figure 5-13 (A) and finish by in-
serting coil spring (-hp- Stock No. 1460-0289)
between ends.

Check operation of dial cord by turning fre-
gquency drum between stops. A small read-
justment of the loop at Figure 5-13 (B) may be
required. Tension can be adjusted by posi-
tioning mounting bracket for analog potenti-
ometer.

Turn dial drum to counterclockwise stop. Use
screwdriver to rotate\A14R2 analog potenti-
ometer to its counterclockwise stop and then
clockwise a few degrees. Tighten setscrews.

Dial Cord Arrangement
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6-1.

6-2.
replacement parts.

INTRODUCTION.

SECTION VI
REPLACEABLE PARTS

This section contains information for ordering

Table 6-1 lists parts in alpha-

numerical order by reference designation and gives
description and hp stock number for each part.
Figures 6-1 and 6-2, associated with Tables 6-2 and
6-3, respectively, illustrate and identify components
of the RF Oscillator Assembly, Al4. Figure 6-3 and

Table 6-4 illustrate and identify cabinet parts.

6-4 also lists miscellaneous mechanical parts.

6-4. When ordering a replacement part listed in the

6-3. ORDERING INFORMATION.
tables:
A = assembly
B =  motor
BT = Dbattery
C =  capacitor
cP =  coupler
CR = diode
DL = delay line
DS = device signaling (lamp)
A =  amperes
A.F.C. = automatic frequency control
AMPL = amplifier
B.F.0. = beat frequency oscillator
BECU = beryllium copper
BH =  binder head
BP = bandpass
BRS = brass
BWO = backward wave oscillator
ccw = counter=clockwise
CER = cermic
CMO =  cabinet mount only
COEF = coefficient
COM = common
CcOoMP = composition
CONN =  connector
cp = cadmium plate
CRT = cathode-ray tube
(s34 = clockwise
DEPC = deposited carbon
DR = drive
ELECT = electrolytic
ENCAP = encapsulated
EXT = external
F = farads
FH = flat head
FIL H = fillister head
FXD = fixed
GE =  germanium
GL = glass
GRD = ground (ed)

Table

a.

the part.

Section VI

Paragraphs 6-1 to 6-5

Quote the Hewlett-Packard stock number for

b. Address the order or ingquiry to the nearest

Hewlett-Packard sales and service office listed at the
rear of this manual.

6-5.

To order a part not listed in the tables:
a.

Give a complete description of the part in-
cluding its function and location.
b. Give the instrument model number and com-
plete serial number from the rear serial plate.
c¢. Address the order or inquiry to the nearest
Hewlett-Packard sales and service office listed at the
rear of this manual.

REFERENCE DESIGNATORS
E = misc electronic part P = plug
F = fuse Q =  transistor
FL = filter R = resistor
J = jack RT = thermistor
K = relay s = switch
L = inductor T = transformer
M =  meter TB =-  terminal board
MP =  mechanical part TP = test point
ABBREVIATIONS

'H =  henries NRFR = not recommended for
HEX =  hexagonal field replacement
HG = mercury OBD = order by description
HR = hour (8) OH =  oval head
¥ = intermediate freq oxX = oxide
MPG =  impregnated P = peak
INCD = incandescent PC = printed circuit
INCL = include (s) PF = picofarads = 10712
INS = insulation (ed) farads
INT = internal PH BRZ = phosphor bronze
K = kilo = 1000 PHL =  Phillips
LIN = linear taper v = peak inverse voltage
LK WASH =  lock whsher P/O = part of
LOG = logarithmic taper POLY = polystyrene
LPF = low pass filter PORC = procelain
M =  mili= 107 POS = position (s)
MEG = meg= 108 POT =  potentiometer
MET FLM= metal film PP = peak-to-peak
MET OX = metallic oxide PT = point
MFR =  manufacturer PWV = peak working voltage
MINAT = miniature RECT = rectifier
MOM =  momentary RF = radio frequency
MTG =  mounting RH = round head
MY = "mylar" RIV = reverse inverse voltage
N/C = normally closed RMO = rack mount only
NE =  neon RMS =  root-mean square
NI PL = nickel plate RWV =  reverse working
N/O = normally open voltage
NPO =  negative positive zero 5-B = slow-blow

{zero temperature SCR =  screw

coefficient) SE = selenium

<
n

Mo
uwouon

SECT
SEMICON
SI
SIL
SL
SPL
SST
SR
STL
TA
TD
TGL

TOL

LU L | T (O e [ | | O 1 ¢ O O (Y < I 1 I}

vacuum, tube, neon
bulb, photocell, etc.
cable

socket

crystal

section (8)
semiconductor
silicon

silver

slide

special
stainless steel
split ring

steel

tantalum

time delay
toggle

titanium
tolerance
trimmer -
traveling wave tube
micro = 1076
variable

de working volta
with

watts

working inverse
voltage -~
wirewound
without

optimum value selected
at factory, average
value shown (part may
be omitted)
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Table 6-1
Table 6-1. Reference Designation Index
Reference o s
Designation Stock No. Description Note
CHASSIS COMPONENTS
C1, 2 0150-0023 C: fxd, cer, 0.002 uF, 20%, 1000 vdcw
Cc3 0150-0012 C: fxd, cer, 0.01 uF, 20%, 1000 vdew
Cc4 0180-0047 C: fxd, elect, 500 uF, 75 vdcw
C5 0180-0056 C: fxd, elect, 1000 uF, 500 vdew
C6 0180~0047 C: fxd, elect, 500 uF, 75 vdcw
C7 0180-0056 C: fxd, elect, 1000 uF, 50 vdcw
CcP1 1250-0076 Adapter -right angle, BNC jack, BNC plug
CcP2 1250-0216 Straight adapter - RF connector, BNC
Ccp3 1250-0076 Adapter -right angle, BNC jack, BNC plug
DS1 2140-0052 Lamp, glow, (part of S1)
DS2 2140-0043 Lamp, indicator, min, 6 v
F1 2110-0033 Fuse - cartridgé, ‘3/4A, 250 v, (115 v op'n)
Fl1 2110-0067 Fuse: 3/10A, 250 v, (230 v op'n)
J1 1251-0148 Receptacle -line cord
J2, 3,4 1250-0001 Jack receptacle -blkhd mtg, BNC
11, 2 9140-0174 Coil: fxd, RF, 220 uH,
M1 1120-1195 Meter -magnitude, ohms
M2 1120-1194 Meter -phase
Q1 1850-0038 Transistor, PNP, Ge, 2N301
1200-0043 Insulator, transistor
Q2 1850-0038 Transistor, PNP, Ge, 2N301
1200-0043 Insulator, transistor
Q3 1850-0038 Transistor, PNP, Ge, 2N301
1200-0043 Insulator, transistor
Q4 1850-0038 Transistor, PNP, Ge, 2N301
1200-0043 Insulator, transistor
R1, 2 0757-0158 R: fxd, met flm, 619 ohms, 1%, 1/2 w
R3, 4 0812-0022 R: fxd, ww, 0.56 ohms, 5%, 3w
R5 0757-0960 R: fxd, met flm, 33K ohm, 2%, 1/8 w
R6 2100-0026 R: var, comp, lin, 5K ohm, 10%, 2 w
R7 2100-0060 R: var, comp, lin, 20K ohm, 20%, 2 w
RS 0757-0809 R: fxd, met flm, 332 ohm, 1%, 1/2 w
S1 3101-0100 Switch ~push ON/OFF (includes DS1)
S2 3101-0033 Switch -slide, DPDT, 115v-230 v
S3 3100-1844 Switch -phase range
T1 9100-1746 Transformer - power
w1 8120-0078 Cable power, 3 wire NEMA, 7-1/2 ft
w2 04815-60240 Cable assembly; includes P2
XAl-12 1251-0135 Connector, 15 contact printed circuit mount
XQ1-4 1200-0044 Socket, transistor
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Model 4815A Section VI
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No Descripti
Designation . iption Note

Al 04815-60360 POWER SUPPLY REGULATOR ASSY
04815-20360 Al printed circuit board blank

AlCl1, 2 0160-0174 C: fxd, cer, 0.47 uF, -20 + 80%, 25 vdcw

AlC3-6 0180-0058 C: fxd, elect, 50 uF, -10 + 75%, 25 vdcw

A1CR14 1901-0028 Diode, Si

A1CR5 1902-0228 Diode, Si, breakdown, 26.1v, 5%, 1.5 w

AI1CR6 1901-0028 Diode, Si

A1CR7 1901-0040 Diode, Si

A1CRS 1902-0228 Diode, Si, breakdown, 26.1v, 5%, 1.5 w

Al1CR9 1901-0028 Diode, Si

A1CR10 1902-0057 Diode, Si, breakdown, 6.49 v, 400 mw

AlCR11 1901~0040 Diode, Si

AlQl 1854-0071 Transistor ~NPN, 8i;, 2N3391 ..

AlQ2-4 1853-0016 Transistor - PNP, Si, 2N3638

AlR1 0757-0936 R: fxd, met flm, 3.3K ohm, 2%, 1/8 w

A1R2 0757-0940 R: fxd, met flm, 4.7K ohm, 2%, 1/8 w

Al1R3 0757-0930 R: fxd, met flm, 1.8K ohm, 2%, 1/8 w

AlR4, 5 0683-3305 R: fxd, comp, 33 ohm, 5%, 1/4 w

Al1RS6 0757-0954 R: fxd, met flm, 18K ohm, 2%, 1/8 w

AIR7 0757-0972 R: fxd, met flm, 100K ohm, 2%, 1/8 w

AlRS8 0757-0934 R: fxd, met flm, 2.7K ohm, 2%, 1/8 w

Al1R9 0757-0278 R: fxd, met flm, 1.78K ohm, 1%, 1/8 w

A1RIO 0698-0083 R: fxd, met flm, 1.96K ohm, 1%, 1/8 w

Al1R11 2100-1611 R: var, ww, 250 ohm, 10%, 1.5 w

Al1R12 0757-0918 R: fxd, met flm, 560 ohm, 2%, 1/8 w

Al1R13 0757-0734 R: fxd, met flm, 1.21K ohm, 1%, 1/4 w

Al1R14 0757-0936 R: fxd, met fim, 3.3K ohm, 2%, 1/8 w

A2 04815-60370 REFERENCE OSCILLATOR & PHASE DETECTOR ASSY
04815-20370 A2 printed circuit board blank

A2C1 0180-0058 C: fxd, elect, 50 uF, -10 + 100%, 25 vdcw

A2C2 0160-0127 C: fxd, cer, 1.0 upF, 20%, 25 vdew

A2C3 0170-0069 C: fxd, poly, 0.1 uF, 2%, 50 vdew

A2C4, 5 0180-0230 C: fxd, tant, 1 pF, 20%, 50 vdew

A2C6 0180-0049 C: fxd, elect, 20 uF, 50 vdcw

A2CT7 0150-0121 C: fxd, cer, .1 uF, -20 + 80%, 50 vdew

A2C8 0160-90161 C: fxd, my, .01 uF, 10%, 200 vdcw

A2C9 0160-0127 C: fxd, cer, 1.0 uF, 20%, 25 vdew

A2C10 0160-0138 C: fxd, my, .047 uF, 5%, 200 vdew

A2Cl11 0160-0155 C: fxd, my, 3300 pF, 10%, 200 vdcw

A2CR1,2 1901-0040 Diode, Si

A2CR3 1902-0025 Diode, Si, breakdown, 10 v, 400 mw

A2CR4-7 1901-0040 Diode, Si

A2L1 04815-60140 Coil, reference oscillator
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference o gn
Designation Stock No. Description Note

A2Q1, 2 1854-0071 Transistor, NPN, Si, 2N3391
A2Q3 1853-0016 Transistor, PNP, Si, 2N3638
A2Q4 1854-0071 Transistor, NPN, Si, 2N3391
A2R1 0757-0900 R: fxd, met flm, 100 ohm, +2%, 1/8 w
A2R2 0683-6845 R: fxd, comp, 680K obm, 5%, 1/4 w
A2R3 0757-0916 R: fxd, met flm, 470 ohm, +2%, 1/8 w
A2R4 0757-0924 R: fxd, met flm, 1000 ohm, 2%, 1/8 w
A2R5 0757-0941 R: fxd, met flm, 5100 ohm, +2%, 1/8 w
A2R6 0757-0924 R: fxd, met flm, 1000 ohm, 2%, 1/8 w
A2R7 0757-0743 R: fxd, met flm, 3.32K ohm, 1%, 1/4 w
A2RS8 0757-0924 R: fxd, met flm, 1000 ohm, +2%, 1/8 w
A2R9 0757-0941 R: fxd, met flm, 5.1K ohm, 2%, 1/8 w
A2R10 0683-1005 R: fxd, comp, 10 ohm, 5%, 1/4 w
A2RI11 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
A2R12 0683-2745 R: fxd, comp, 270K, 5%, 1/4 w
A2T1 04815-60130 Transformer -pulse
A3 04815-60380 'LIMITING AMP, 90° FILTER & RESET ASSY

04815-20380 A3 printed circuit board blank
A3C1, 2 0180-0049 C: fxd, elect, 20 uF, 50 vdew
A3C3 0180-0033 C: fxd, elect, 50 u¥, -10 +100%, 6 vdecw
A3C4 0160-0174 C: fxd, cer, 0.47 uF, -20 + 80%, 25 vdew
A3C5 0180-0100 C: fxd, tant, 4.7 uF, 10%, 35 vdew
A3C6 0160-0174 C: fxd, cer, 0.47 uF, -20 + 80%, 25 vdew
A3CT7 0180-0100 C: fxd, tant, 4.7 uF, 10%, 35 vdcw
A3C8 0160-0174 C: fxd, cer, 0.47 uF, -20 + 80%, 25 vdew
A3C9 0160-0180 C: fxd, my, 0.033 uF, 5%, 200 vdew
A3C10 0160-0174 C: fxd, cer, 0.47 uF, -20 + 80%, 25 vdcw
A3C11 0150-0121 C: fxd, cer, 0.1 uF, -20 + 80%, 50 vdcw
A3CR1-9 1901-0040 Diode, Si
A3CR10 1910-0016 Diode, Ge
A3CRI1 1902-3180 Diode, Si, breakdown, 11.8 v, +2%
A311l 04815-60170 Inductor, 41 mH
A3Q1-3 1854-0071 Transistor, NPN, Si, 2N3391
A3Q4 1853-0016 Transistor, PNP, Si, 2N3638
A3Q5 1854-0071 Transistor, NPN, Si, 2N3391
A3R1 0757-0912 R: fxd, met flm, 330 ohm, +2%, 1/8 w
A3R2 0757-0906 R: fxd, met flm, 180 ohm, +2%, 1/8 w
A3R3 0757-0938 R: fxd, met fim, 3.9K ohm, 2%, 1/8 w
A3R4 0757-0916 R: fxd, met flm, 470 ohm, +2%, 1/8 w
A3R5 0757-0951 R: fxd, met flm, 13K ohm, +2%, 1/8 w
A3RS6 0757-0963 R: fxd, met fim, 43K ohm, +2%, 1/8 w
A3R7, 8 0757-0942 R: fxd, met flm, 5.6K ohm, 2%, 1/8 w
A3R9 0757-0945 R: fxd, met flm, 7.5K ohm, +2%, 1/8 w
A3R10 0757-0963 R: fxd, met flm, 43K ohm, +2%, 1/8 w
A3R11 0757-0928 R: fxd, met flm, 1.5K ohm, +2%, 1/8 w
A3R12 0757-0940 R: fxd, met flm, 4. 7K ohm, +2%, 1/8 w
A3R13 0757-0926 R: fxd, met flm, 1.2K ohm, +2%, 1/8 w

64
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference ipti
Designation Stock No. Description Note

A3R14 0757-0909 R: fxd, met flm, 240 ohm, +2%, 1/8 w

A3R15 0757-0937 R: fxd, met flm, 3.6K ohm, 2%, 1/8 w

A3R16 0757-0948 R: fxd, met fim, 10K ohm, +2%, 1/8 w

A3R17 0757-0916 R: fxd, metflm, 470 ohm, +2%, 1/8 w

A3R18 0683-2745 R: fxd, comp, 270K ohm, +5%, 1/4 w

A3R19 0757-0935 R: fxd, met fim, 3. 0K ohm, 2%, 1/8 w

A3R20 0757-0922 R: fxd, met film, 820 ohm, +2%, 1/8 w

A3R21 0757-0938 R: fxd, met fim, 3.9K ohm, +2%, 1/8 w

A4 04815-60390 EQUALIZER LOW PASS AMP, SIDEBAND DET

& SEARCH DISCRIM ASSY

04815-20390 A4 printed circuit board blank

A4C1 0160-0157 C: fxd, my, .0047 uF, £10%

A4C2 0180-0114 C: fxd, elect, 4 uF, -10+ 100%, 25 vdew

A4C3 0180-0098 C: fxd, tant, 100 uF, +20%, 20 vdew

Adc4 0160-0174 C: fxd, cer, 0.47 uF, -20 + 80%, 25 vdew

A4C5 0180-0058 C: fxd, elect, 50 uF, -10 + 75%, 25 vdew

A4C6 0180-0059 C: fxd, elect, 10 uF, -10 + 100%, 25 vdcw

A4CT 0160-0159 C: fxd, my, 0.0068 uF, 10%

A4C8, 9 0150-0121 C: fxd, cer, 0.1 uF, -20 + 80%, 50 vdcw

A4C10 0160-0194 C: fxd, my, 0.015 uF, 10%

A4Cl1 0160-0163 C: fxd, my 0.033 uF, 10%

A4C12 0160-0161 C: fxd, my, 0.01 puF, +10%

A4C13 0150-0121 C: fxd, cer, 0.1 uF, -20+ 80%, 50 vdew

A4C14 0160-0174 C: fxd, cer, 0.47 uF, -20 + 80%, 25 vdew

A4CR1-6 1901-0040 Diode, Si

A4CR7 1902-0062 Diode, breakdown, 3.74 v, £10%, 400 mw

Ad1l 04815-60180 Coil assembly -discriminator, 26.2 mH

A4Q1 1853-0016 Transistor, PNP, Si, 2N3638

A4Q2, 3 1854-0071 Transistor, NPN, Si, 2N3391

Ad4Q4, 5 1853-0016 Transistor, PNP, Si, 2N3638

A4Q6 1854-0071 Transistor, NPN, Si, 2N3391

A4Q7 1853-0016 Transistor, PNP, Si, 2N3638

A4Q8 1854-0071 Transistor, NPN, Si, 2N3391

A4Q9 1853-0016 Transistor, PNP, Si, 2N3638

A4R1 0757-0924 R: fxd, met flm, 1.0K ohm, +2%, 1/8 w

A4R2 0757-0945 R: fxd, met flm, 7.5K ohm, 2%, 1/8 w

A4R3 0757-0924 R: fxd, met flm, 1.0K ohm, +2%, 1/8 w

A4R4 0757-0955 R: fxd, met flm, 20K ohm, +2%, 1/8 w

A4R5 0757-0948 R: fxd, met flm, 10K ohm, %2%, 1/8 w

A4R6 0757-0947 R: fxd, met flm, 9.1K ohm, 2%, 1/8 w

A4R7 0683-0475 R: fxd, comp, 4.7 ohm, +5%, 1/4 w

A4R8 0757-0948 R: fxd, met flm, 10K ohm, +2%, 1/8 w

A4R9 0757-0904 R: ixd, met flm, 150 ohm, +2%, 1/8 w

A4R10 0757-0915 R: fxd, met flm, 430 ohm, +2%, 1/8 w

A4R11 0757-0916 R: fxd, met flm, 470 ohm, 2%, 1/8 w
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)

Reference 3 o .

Designation Stock No. Description Note
A4RI11 0757-0916 R: fxd, met flm, 470 ohm, +2%, 1/8 w
A4R12 0757-0934 R: fxd, met flm, 2.7K ohm, +2%, 1/8 w
A4R_13 0757-0940 R: fxd, met flm, 4. 7K ohm, 2%, 1/8 w
A4R14 0757-0968 R: fxd, met flm, 68K ohm, +2%, 1/8 w
A4R15 0757-0924 R: fxd, met flm, 1.0K ohm, +2%, 1/8 w
A4R16 0757-0940 R: fxd, met flm, 4. 7K ohm, 2%, 1/8 w
A4R17 0757-0928 R: fxd, met flm, 1.5K ohm, 2%, 1/8 w
A4R18 0757-0935 R: fxd, met flm, 3.0K ohm, 2%, 1/8 w
A4R19 0757-0976 R: fxd, met fim, 150K ohm, +2%, 1/8 w
A4R20 0757-0924 R: fxd, met flm, 1.0K ohm, 2%, 1/8 w
A4R21 0757-0928 R: fxd, met flm, 1.5K ohm, 2%, 1/8 w
A4R22 0757-0911 R: fxd, met flm, 300 ohm, +2%, 1/8 w
A4R23 0683-3355 R: fxd, comp, 3.3M ohm, +5%, 1/4 w
A4R24 0757-0958 R: fxd, met fim, 27K ohm, +2%, 1/8 w
A4R25 0757-0897 R: fxd, met flm, 75 ohm, 2%, 1/8 w
A4R26 0757-0920 R: fxd, met flm, 680 ohm, +2%, 1/8 w
A4R27 0757-0952 R: fxd, met flm, 15K ohm, 2%, 1/8 w
A5 04815-60400 VOLTAGE TUNED OSCILLATOR ASSY

04815-20400 A5 printed circuit board blank

A5C1 0180-0032 C: fxd, elect, 10 uF, -10 + 75%, 12 vdew
A5C2 0180-0058 C: fxd, elect, 50 uF, -10 + 75%, 25 vdcw
A5C3 0180-0061 C: fxd, elect, 100 uF, -10 + 75%, 15 vdew
A5C4 0160-0127 C: fxd, cer, 1.0 uF, 20%, 25 vdcw
A5C5 0150-0121 C: fxd, cer, 0.1 uF, 50 vdcw
A5C6, 7 0160-0183 C: fxd, mica, 130 pF, +5%, 300 vdew
A5C8, 9 0140-0210 C: fxd, mica, 270 pF, £+5%, 300 vdew
A5C10 0150-0050 C: fxd, cer, 1000 pF, 600 vdcw
A5C11-15 0150-0093 C: fxd, cer, 0.01 uF, 100 vdew

~ A5CR1-4 | 1901-0040 Diode, Si
A5CR5, 6 1901-0179 Diode, Si
A51.1 9140-0115 Inductor, 22 uH

. A5L2 9140-0239 Inductor, 1 mH_

A5Q1-3 1853-0016 Transistor, PNP, Si, 2N3638
A5Q4, 5 1854-0005 Transistor, NPN, Si, 2N708
A5R1 0757-0921 R: fxd, met fim, 750 ohm, +2%, 1/8 w
A5R2 0757-0916 R: fxd, met flm, 470 ohm, +2%, 1/8 w
AS5R3 0757-0930 R: fxd, met flm, 1.8K ohm, +2%, 1/8 w
A5R4 0757-0897 R: fxd, met flm, 75 ohm, 2%, 1/8 w
A5R5, 6 0757-0919 R: fxd, met flm, 620 ohm, +2%, 1/8 w
A5RT7 0757-0946 R: fxd, met flm, 8.2K ohm, +2%, 1/8 w
A5RS, 9 0757-0904 R: fxd, met fim, 150 ohm, +2%, 1/8 w
A5R10 0757-0946 R: fxd, met flm, 8.2K ohm, 2%, 1/8 w
A5R11, 12 ] 0757-0930 R: fxd, met flm, 1.8K ohm, +2%, 1/8 w

6-6
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
L. Designation

A5R13 0757~-0952 R: fxd, met fim, 15K ohm, 2%, 1/_8'w

A5R14 0757-0937 R: fxd, met flm, 3.6K ohm, +2%, 1/8 w

A5R15 0757-0945 R: fxd, met flm, 7.5K ohm, 2%, 1/8 w

A5R16 0757~-0937 R: fxd, met flm, 3.6K ohm, 2%, 1/8 w

A5R17 0757-0951 R: fxd, met flm, 13K ohm, +2%, 1/8 w

A5R18 0757-0947 R: fxd, met flm, 9.1K ohm, 2%, 1/8 w

A5R19 0757-0943 R: fxd, met flm, 6.2K ohm, +2%, 1/8 w

A5R20 0757-0916 R: fxd, met flm, 470 ohm, +2%, 1/8 w

A6 04815-60410 ALC AMPLIFIER & BANDWIDTH CONTROL ASSY
04815-20410 A6 printed circuit board blank

A6Cl1, 2 0160-0127 C: fxd, cer, 1.0 uF, 20%, 25 vdcw

A6C3 0160-~0174 C: fxd, cer, 0.47 pF, -20 + 80%, 25 vdcw

A6C4 0180-0113 C: fxd, tant, 100 uF, -15 + 20%, 30 vdew

ABC5 0180-0116 C: fxd, tant, 6.8 uF, 10%, 35 vdew

A6CR1-3 1901-0040 Diode, Si

A6Q1, 2 1854-0071 Transistor, NPN, Si, 2N3391

A6Q3 1853-0016 Transistor, PNP, Si, 2N3638

A6Q4 1855-0062 Transistor, Field, Effect, N Channel, Type A

ABQ5 1853-0016 Transistor, PNP, Si, 2N3638

A6Q6-8 18540071 Transistor, NPN, Si, 2N3391

A6Q9 1853-0016 Transistor, PNP, Si, 2N3638

A6R1 0757-0950 R: fxd, met flm, 12K ohm, 2%, 1/8 w

A6R2 0698-3157 R: fxd, met flm, 19.6K ohm, 1%, 1/8 w

AG6R3 0757-0976 R: fxd, met flm, 150K ohm, 2%, 1/8 w

A6R4 0698-3157 R: fxd, met fim, 19.6K ohm, 1%, 1/8 w

A6R5, 6 0757-0908 R: fxd, met flm, 220 ohm, 2%, 1/8 w

ABR7 0698-3157 R: fxd, met flm, 19.6K ohm, 1%, 1/8 w

AGR8 0757-0952 R: fxd, met flm, 15K ohm, 2%, 1/8 w

AGRS 0757-0934 R: fxd, met flm, 2.7K ohm, 2%, 1/8 w

A6R10 0757-0935 R: fxd, met fim, 3.0K ohm, 2%, 1/8 w

A6R11 0757-0964 R: fxd, met flm, 47K ohm, 2%, 1/8 w

A6R12 0757-0976 R: fxd, met flm, 150K ohm, 2%, 1/8 w

ABR13 0757-0961 R: fxd, met flm, 36K ohm, 2%, 1/8 w

A6R14 0683-2405 R: fxd, comp, 24 obm, 5%, 1/4 w

ABR15 0757-0957 R: fxd, met flm, 24K ohm, 2%, 1/8 w

ABR16, 17 0757-0941 R: fxd, met flm, 5.1K ohm, 2%, 1/8 w

AG6R18 0757-0464 R: fxd, met flm, 90.9K ohm, 1%, 1/8 w

A6R19 0757-0964 R: fxd, met flm, 47K ohm, 2%, 1/8 w

A6R20 0757-0457 R: fxd, met flm, 47.5K ohm, 1%, 1/8 w

ABR21 0757~-0972 R: fxd, met flm, 100K ohm, 2%, 1/8 w

A6R22 0757-0952 R: fxd, met ﬂ;n, 15K ohm, 2%, 1/8 w

A6R23 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w

ABR24 0757-0952 R: fxd, met flm, 15K ohm, 2%, 1/8 w

ABR25 0757-0941 R: fxd, met flm, 5.1K ohm, 2%, 1/8 w

AG6R26 0757-0932 R: fxd, met flm, 2.2K ohm, 2%, 1/8 w

ABR27 0757-0976 R: fxd, met flm, 150K ohm, 2%, 1/8 w

6-7



https://www.manualsplus.com/

Section VI Model 4815A
Table 6-1 |
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
| Desiggatlon
A7 04815-60250 40 DB TWIN-TEE AMPLIFIER ASSY (Current Channel)
04815-20250 AT printed circuit board blank
ATC1 0180-0058 C: fxd, elect, 50 uF, 25 vdew
AT7C2 0160-0174 C: fxd, cer, 0.47 uF, 25 vdew
AT7C3 0160-2301 C: fxd, micd, 2000 pF, %1%, 100 vdcw
ATC4 0160-2302 C: fxd, mica, 4000 pF, %1%, 100 vdcw
ATC5 0160-2301 C: fxd, mica, 2000 pF, %1%, 100 vdcw
A7C6 0150-0050 C: fxd, cer, 0.001 uF, 600 vdcw
ATCT 0150-0121 C: fxd, cer, 0.1 uF, -20 + 80%, 50 vdew
AT7C8 0180-0032 C: fxd, elect, 10 uF, 12 vdew
ATC9 0140-0200 C: fxd, mieca, 390 pF, 2%, 300 vdcw
ATC10 0140-0190 C: fxd, mica, 39 pF, +5%, 300 vdew
ATC11 0180-0058 C: fxd, elect, 50 uF, 25 vdew
A7TL1, 2 9140-0075 Coil, fxd, 270 pH
ATQ1, 2 1854-0071 Transistor, NPN, Si, 2N3391
A7Q3 1853-0016 Transistor, PNP, Si, 2N3638
ATR1 0757-0906 R: fxd, met flm, 180 ohm, £2%, 1/8 w
ATR2 0757-0439 R: fxd, met flm, 6.81K ohm, +1%, 1/8 w
ATR3 0683-4745 R: fxd, comp, 470K ohm, 5%, 1/4 w
ATR4 0757-0289 R: fxd, met flm, 13.3K ohm, +1%, 1/8 w
ATRS 0757-0952 R: fxd, met flm, 15K ohm, 2%, 1/8 w
ATR6 0757-0921 R: fxd, met flm, 750 ohm, +2%, 1/8 w
ATR7 0698-3435 R: fxd, met flm, 38.3 ohm, +1%, 1/8 w
ATRS 2100-0755 R: var, ww, 1K ohm, +5%
ATRY 0811-1650 R: fxd, ww, 15.4K ohm, +1%, 1/4 w
ATR10 0757-0924 R: fxd, met flm, 1K ohm, +2%, 1/8 w
A7RI1, 12 0757-0938 R: fxd, met flm, 3.9K ohm, +2%, 1/8 w
ATR13 0757-0921 R: fxd, met flm, 750 ohm, 2%, 1/8 w
ATR14 0757-0935 R: fxd, met flm, 3.0K obm, 2%, 1/8 w
ATR15 0757-0438 R: fxd, met flm, 5.11K ohm, +1%, 1/8 w
ATR16 0811-1651 R: fxd, ww, 15.9K ohm, +1%, 1/4 w
ATR17 0811-1649 R: fxd, ww, 7.7K ohm, 1%, 1/4 w
ATR18 2100-0898 R: var, ww, lin, 500 ohm, +5%
ATR19 0757-0926 R: fxd, met flm, 1.2K ohm, +2%, 1/8 w
ATR20 0757-0946 R: fxd, met flm, 8.2K ohm, 2%, 1/8 w
ATR21 0757-0923 R: fxd, met flm, 910 ohm, 2%, 1/8 w
ATR22 0757-0929 R: fxd, met flm, 1.6K ohm, +2%, 1/8 w
A8 04815-60430 CURRENT CHANNEL DETECTOR/LIMITER ASSY
04815-20430 A8 printed circuit board blank
ABC1, 2 0180-0049 C: fxd, elect, 20 uF, 50 vdew
A8C3, 4 0180-0230 C: fxd, tant, 1 uF, 20%, 50 vdew
ABCs5 0180-0100 C: fxd, tant, 4.7 uF, 10%, 35 vdew
A8C6, 7 0180-0032 C: fxd, elect, 10 uF, -10 + 75%, 12 vdcw
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Model 4815A Section VI
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
Desiggnation

A8CS8 0180-0059 C: fxd, elect, 10 uF, -10 + 100%, 25 vdew

A8C9 0180-0032 C: fxd, elect, 10 uF, -10 + 75%, 12 vdcw

A8C10, 11 0180-0230 C: fxd, tant, 1 uF, 20%, 50 vdcw

A8C12 0180-0100 C: fxd, tant, 4.7 uF, 10%, 35 vdew

A8C13 0180-0230 C: fxd, tant, 1 pF, 20%, 50 vdcw

A8Cl14 0180-0100 C: fxd, tant, 4.7 uF, 10%, 35 vdew

A8CR1-8 1901-0040 Diode, Si

A8Ql-5 1854-0071 Transistor, NPN, Si, 2N3391

A8R1, 2 0757-0908 R: fxd, met flm, 220 ohm, +2%, 1/8 w

A8R3 0757-0924 R: fxd, met flm, 1.0K ohm, 2%, 1/8 w

A8R4, 5 0683-2045 R: fxd, comp, 220K ohm,.+5%, 1/4 w

A8R6 0757-0955 R: fxd, met fim, 20K ohm, +2%, 1/8 w

A8R7 0757-0405 R: fxd, met flm, 162 ohm, +1%, 1/8 w

ASRS 0757-0924 R: fxd, met flm, 1.0K ohm, +2%, 1/8 w

A8R9 0757-0739 R: fxd, met flm, 2.0K ohm, *1%, 1/4 w

A8R10 0683~2045 R: fxd, comp, 200K ohm, +5%, 1/4 w

A8RI11 0757-0434 R: fxd, met flm, 3.65K ohm, +1%, 1/8 w

A8R12 0757-0954 R: fxd, met flm, 18K ohm, +2%, 1/8 w

A8R13 0757-0940 R: fxd, met flm, 4. 7K ohm, +2%, 1/8 w

A8RI14, 15 0757-0924 R: fxd, met flm, 1.0K ohm, +2%, 1/8 w

A8R16, 17 0757-0963 R: fxd, met flm, 43K ohm, 2%, 1/8 w

A8R18 0757-0941 R: fxd, met flm, 5.1K ohm, 2%, 1/8 w

A8BR19, 20 0757-0924 R: fxd, met flm, 1.0K ohm, +2%, 1/8 w

A8R21 0757-0963 R: fxd, met flm, 43K ohm, £2%, 1/8 w

ABR22 0757-0945 R: fxd, met flm, 7.5K ohm, +2%, 1/8 w

A8R23 0757-0928 R: fxd, met flm, 1.5K ohm, 2%, 1/8 w

A8R24 0757-0934 R: fxd, met flm, 2.7K ohm, +2%, 1/8 w

A9 04815-60440 PHASE DETECTOR/ANALOG ASSY
04815-20440 A9 printed circuit board blank

A9C1, 2 0150-0075 C: fxd, cer, 4700 pF, -20 + 100%, 500 vdew

A9C3 0180-0059 C: fxd, elect, 10 uF, -10 + 100%, 25 vdcw

A9C4 0180-0098 C: fxd, tant, 100 uF, 20%, 20 vdew

A9C5 0180-0049 C: fxd, elect, 20 uF, -10+ 75%, 50 vdcw

A9C6 0180-0101 C: fxd, tant, 1.8 uF, 10%, 35 vdew

A9CT 0150-0121 C: fxd, cer, 0.1 uF, -20 + 80%, 50 vdcw

A9C8 0180-0228 C: fxd, tant, 22 pF, 10%, 15 vdew

A9CR1-4 1901-0040 Diode, Si

A9CR5 1902-0033 Diode, Si, breakdown, 6 v

A9CR6, 7 1901-0040 Diode, Si

A91.1 9140-0072 Coil -RF, 5 mH, 10%, 100 ma

A9Q1-6 1854-0071 Transistor, NPN, Si, 2N3391

A9QT 1853-0016 Transistor, PNP, Si, 2N3638

A9RI1 0757-0940 R: fxd, met flm, 4.7K ohm, 2%, 1/8 w
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
Desi&natlon

A9R2 0757-0969 R: fxd, met flm, 75K ohm, 2%, 1/8 w
A9R3 0757-0940 R: fxd, met flm, 4.7K ohm, 2%, 1/8 w
A9R4, 5 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w
AIRG6 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
AIRT 0757-0969 R: fxd, met flm, 75K ohm, 2%, 1/8 w
A9RS, 9 0757-0940 R: fxd, met flm, 4.7K ohm, 2%, 1/8 w
A9R10, 11 0757-0967 R: fxd, met flm, 62K ohm, 2%, 1/8 w
A9R12 0698-31567 R: fxd, met flm, 19.6K ohm, 1%, 1/8 w
A9R13 0757-0976 R: fxd, met flm, 150K ohm, 2%, 1/8 w
A9R14 0698-3136 R: fxd, met flm, 17.8K ohm, 1%, 1/8 w
A9R15 0757-0929 R: fxd, met flm, 1.6K ohm, 2%, 1/8 w
A9R16 0757-0940 R: fxd, met flm, 4.7K ohm, 2%, 1/8 w
A9R17 2100-0755 R: var, ww, lin, 1K ohm, 20%, 1.5 w
A9R18 0698-3150 R: fxd, met flm, 2.37K ohm, 1%, 1/8 w
A9RI19, 20 0757-0930 R: fxd, met flm, 1.8K ohm, 2%, 1/8 w
A9R21 0683-1655 R: fxd, comp, 1.6M ohm, 5%, 1/4w
A9R22 0683-2045 R: fxd, comp, 200K ohm, 5%, 1/4w
A9R23 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w
A9R24 0757-0976 R: fxd, met flm, 150K ohm, 2%, 1/8 w
A9R25 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w
A9R26 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Al0 04815-60450 VOLTAGE CHANNEL DETECTOR/LIMITER/ANALOG ASSY

04815-20450 .A10 printed circuit board blank
Al10C1, 2 0180-0049 C: fxd, elect, 20 uF, 50 vdew
A10C3, 4 0180-0230 C: fxd, tant, 1 uF, 20%, 50 vdew
Al10C5 0180-0100 C: fxd, elect, 4.7 uF, 35 vdew
Al10Ce, 7 0180-0114 C: fxd, elect, 4 uF, 25 vdew
A10C8 0180-0097 C: fxd, elect, 47 uF, 35 vdew
A10C9 0160-0127 C: fxd, cer, 1 uF, 20%, 25 vdew
A10C10 0180-0100 C: fxd, elect, 4.7 uF, 35 vdew
Al10Cl11 0160-0127 C: fxd, cer, 1 uF, 20%, 25 vdew
Al10C12 0150-0121 C: fxd, cer, 0.1 uF, -20 + 80%, 50 vdcw
Al10C13 0180-0032 C: fxd, elect, 10 uF, 12 vdew
Al10CR1-10 1901-0040 Diode, Si
Al10Q1-6 1854-0071 Transistor, NPN, Si, 2N3391
A10Q7 1853-0016 Transistor, PNP, Si, 2N3638
A10R1, 2 0757-0908 R: fxd, met flm, 220 ohm, 2%, 1/8 w
A10R3 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Al0R4, 5 0683-2045 R: fxd, comp, 220K ohm, 5%, 1/4w
Al10RS6 0757-0955 R: fxd, met flm, 20K ohm, 2%, 1/8 w
A1QR7 0757-0415 R: fxd, met fim, 475 ohm, 1%, 1/8 w
A10RS 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Referene.e Stock No. Description Note
Designation
A10R9 0757-0739 R: fxd, met flm, 2K ohm, 1%, 1/4 w
A10R10 0683-2045 R: fxd, comp, 200K ohm, 5%, 1/4 w
Al0R11 0757-0928 R: fxd, met flm, 1.5K ohm, 2%, 1/8 w
A10R12 0757-0940 R: fxd, met flm, 4.7K oh, 2%, 1/8 w
A10R13 0683-3355 R: fxd, comp, 3.3M ohm, 5%, 1/4 w
Al10R14 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
A10R15 0757-0945 R: fxd, met flm, 7.5K ohm, 2%, 1/8 w
A10R16 0757-0963 R: fxd, met flm, 43K ohm, 2%, 1/8 w
Al10R17 0757-0928 R: fxd, met flm, 1.5K ohm, 2%, 1/8 w .
A10R18 0757-0935 R: fxd, met flm, 3K ohm, 2%, 1/8 w
A10R19 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Al10R20 0757-0976 R: fxd, met flm, 150K ohm, 2%, 1/8 w
Al10R21 0683-1655 R: fxd, comp, 1.6M ohm, 5%, 1/4 w
Al10R22 0683-2045 R: fxd, comp, 200K ohm, 5%, 1/4w
A10R23 0757-0948 R: fxd, met fim, 10K obm, 2%, 1/8 w
Al10R24 0757-0976 R: fxd, met flm, 150K ohm, 2%, 1/8 w
A10R25 0757-0955 R: fxd, met fim, 20K ohm, 2%, 1/8 w
A10R26 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Att 04815-60250 40 DB TWIN-TEE AMPLIFIER ASSY (Voltage Channel)
All same as A7 -use All prefix
A12 04815-60460 PREAMPLIFIER ASSY
04815-20460 A12 printed circuit board blank
Al2C1 0160-0174 C: fxd, cer, 0.47 u¥F, 25 vdew
Al2C2 0180-0111 C: fxd, elect, 2 puF, 25 vdew
Al12C3 0150-0050 C: ixd, cer, 1000 pF, 600 vdcw
Al2C4, 5 0180-0058 C: fxd, elect, 50 uF, 25 vdcw
Al12C6 0160-0174 C: fxd, cer, 0.47 uF, 25 vdcw
A12C7 0180-0111 C: fxd, elect, 2 uF, 25 vdew
Al12C8 0150-0050 C: fxd, cer, 1000 pF, 600 vdecw
A12Q1-4 18540071 Transistor, NPN, Si, 2N3391
Al12R1 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
A12R2 0757-0906 R: fxd, met flm, 180 ohm, 2%, 1/8 w
A12R3 2100-1769 R: var, ww, lin, 50 ohm, 10%, 1 w
Al12R4 0757-0958 R: fxd, met flm, 27K ohm, 2%, 1/8 w
A12R5 0757-0941 R: fxd, met flm, 5.1K ohm, 2%, 1/8 w
A12R6 0683-4745 R: fxd, comp, 470K ohm, 5%, 1/4 w
A12R7 0757-0933 R: fxd, met flm, 2.4K ohm, 2%, 1/8 w
A12R38 0757-0945 R: fxd, met fim, 7.5K ohm, 2%, 1/8 w
A12R9 0757-0907 R: fxd, met flm, 200 ohm, 2%, 1/8 w
A12R10-12 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Al12R13 0757-0403 R: fxd, met flm, 121 ohm, 1%, 1/8 w
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
Designation

A12R14 0757-0958 R: fxd, met flm, 27K ohm, 2%, 1/8 w
A12R15 0757-0438 R: fxd, met flm, 5.11K ohm, 1%, 1/8 w
Al12R16 06834745 R: fxd, comp, 470K ohm, 5%, 1/4 w
A12R17 0757-0932 R: fxd, met flm, 2.2K ohm, 2%, 1/8 w
A12R18 0757-0945 R: fxd, met flm, 7.5K ohm, 2%, 1/8 w
A12R19 0757-0907 R: fxd, met flm, 200 ohm, 2%, 1/8 w
A13 04815-60300 SAMPLER ASSY
Al3C1, 2 0160-2300 C: fxd, cer, feedthru, 150 pF, 20%, 500 vdcw
Al13C3 0150-0005 C: fxd, cer, feedthru, 1000 pF, 20%, 500 vdcw
Al13C4 0150-0121 C: fxd, cer, .1 uF, -20 + 80%, 50 vdcw
A13C5 0150-0005 C: fxd, cer, feedthru, 1000 pF, 20%, 500 vdcw
A13C6 0150-0121 C: fxd, cer, .1 uF, -20 + 80%, 50 vdew
Al3CT7 0160-0180 C: fxd, my, 0.033 pF, +5%, 200 vdew
A13C8 0170-0027 C: fxd, my, .02 uF, 5%, 200 vdecw
Al13C9 0150-0005 C: fxd, cer, feedthru, 1000 pF, 20%, 500 vdcw
A13C10 0150-0121 C: fxd, cer, .1 uF, -20 + 80%, 50 vdew
Al13Cl1 0150-0005 C: fxd, cer, feedthru, 1000 pF, 20%, 500 vdew
A13Ci2 0150-0121 C: fxd, cer, .1 uF, -20 + 80%, 50 vdecw
Al13C13, 14 0160-2300 C: fxd, cer, feedthru, 150 pF, 20%, 500 vdew
Al13C15 0160-2359 C: fxd, poly, 2500 pF, 1%, 50 vdew
A13Cl16 0170-0069 C: fxd, poly, 0.1 uF, 2%, 50 vdew
Al13C17-20 0150-0005 C: fxd, cer, feedthru, 1000 pF, 20%, 500 vdcw
A13J1 Connector, multi-coax NSR

5040-0265 Insulator, connector, p/o Al3

Individual connectors are part of wire assemblies A13W1-8, A15W6
Mechanical parts: (mounted on front panel); not p/o A13

5020-3257 Body, receptacle

5020-3258 Nut, hex, 1-1/8 across flats

5020-3259 Nut, knurled
Al13J2-5 1250-0829 Connector, RF, min
Al13L1 04815-60160 Inductor, var, 400 mH, +5%
Al13L2 04815-60160 Inductor, var, 10.1 mH, 5%
Al13L3-7 9170-0016 Bead, ferrite 4
Al3R1 0757-0729 R: fxd, met flm, 681 ohm, 1%, 1/4 w
Al13W1, 2 04815-60490 Cable assy W1 includes A13J1 (8); W2 includes A13J1 (7)
A13W3, 4 04815-60470 Cable assy W3 includes A13J1 (9); W4 includes A13J1 (6)
Al3Ws5, 6 04815-60500 Cable assy W5 includes A13J1 (5); W6 includes A13J1 (4)
Al3WT7, 8 04815-60480 Cable assy W7 includes A13J1 (3); W8 includes A13J1 (2)
Al13W9, 10 04815-60580 Cable assy :
Al13W11 04815-60510 Cable assy
Al13W12 04815-60520 Cable assy
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reffarenc.:e Stock No. Description ‘Note
J Designation
A13A1 04815-60340 CURRENT CHANNEL SAMPLER AMPLIFIER ASSY )
04815-20340 A13A1 printed circuit board blank
Al3A1CL 0180-0155 C: fxd, elect, 2.2 uF, 20%, 20 vdcw
Al3A1C2 0180-0218 C: fxd, elect, 0.15 pF, 10%, 35 vdew
A13A1C3 0160-0298 C: fxd, my, 1500 pF, 10%, 200 vdew .
Al3A1C4 0180-0155 C: fxd, elect, 2.2 uF, 20%, 20 vdcw
Al13A1C5 0180-0228 C: fxd, elect, 22 uF, 10%, 15 vdew
A13A1C6, 7 0160-0174 C: fxd, cer, 0.47 uF, 25 vdew
A13A1C8, 9 '0160-0127 C: fxd, cer, 1 u¥, 20%, 25 vdcw
Al3A1C10 0180-0058 C: fxd, elect, 50 uF, 25 vdcw
Al3A1L1 9140-0111 Inductor, fxd, 3.3 uH
Al3A1Q1 1853-0016 Transistor, PNP, Si, 2N3638
Al3A1Q2, 3 1854-0071 Transistor, NPN, Si, 2N3391
Al3A1R1 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w
Al3A1R2 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Al13A1R3 0757-0949 R: fxd, met flm, 11K ohm, 2%, 1/8 w
Al3A1R4 0757-0934 R: fxd, met flm, 2. 7K ohm, 2%, 1/8 w
Al13A1R5 0757-0940 R: fxd, met flm, 4.7K ohm, 2%, 1/8 w
Al3A1R6 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w
A13A1R7 0757-0912 R: fxd, met flm, 330 ohm, 2%, 1/8 w
Al3A1RS 0757-0950 R: fxd, met flm, 12K ohm, 2%, 1/8 w
A13A1R9 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w
Al3A1R10 0757-0733 R: fxd, met flm, 1.1K ohm, 1%, 1/4 w
Al3A1R11 07570899 R: fxd, met flm, 90 ohm, 2%, 1/8 w
Al3A1R12 | 0698-3444 R: fxd, met flm, 316 ohm, 1%, 1/8 w -
Al13A1R13, 14 0698-3155 R: fxd, met flm, 4.64K ohm, 1%, 1/8 w
Al3A1R15 0757-0897 R: fxd, met flm, 75 ohm, 2%, 1/8 w
Al13A1R16 0757-0401 R: fxd, met flm, 100 ohm, 1%, 1/8 w
Al13A1R17, 18 0757-0441 R: fxd, met flm, 8.25K ohm, 1%, 1/8 w
Al13A1R19, 20 0757-0123 R: fxd, met flm, 34.8K ohm, 1%, 1/8 w
A13A1R21 0757-0900 R: fxd, met flm, 100 ohm, 2%, 1/8 w
A13A2 04815-60340 VOLTAGE CHANNEL SAMPLER AMPLIFIER ASSY
Al13A2 same as A13Al -use A13Al prefix
A13A3 04815-60330 SAMPLING PULSE GENERATOR ASSY
04815-20330 A13A3 printed circuit board blank
Al13A3C1 0180-0058 C: fxd, elect, 50 uF, -10 + 75%, 25 vdew
Al3A3C2, 3 0160-0174 C: fxd, cer, 0.47 uF, 25 vdcw
Al3A3C4 0140-0192 C: fxd, mica, 68 pF, 5%, 300 vdew
A13AC5 0140-0151 C: fxd, mica, 820 pF, 2%, 300 vdcw
AI3A3CR1, 2 1901-0040 Diode, Si
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Model 4815A

Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
Designation
A13A3CR3, 4 1901-0179 Diode, Si
A13A3CR5 1901-0331 Diode, step recovery
A13A3L1 9140-0115 Inductor, fxd, 22 uH
A13A312 9140-0142 Inductor, fxd, 2.2 pH
Al13A3Q1 1854-0035 Transistor, NPN, Si
A13A3R1 0757-0893 R: fxd, met ox, 51 ohm, 2%, 1/4w
A13A3R2 0683-1005 R: fxd, comp, 10 ohm, 5%, 1/4 w
A13A3R3 07570898 R: fxd, met flm, 82 ohm, 2%, 1/8 w
A13A3R4 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
A13A3R5 0757-0912 R: fxd, met fim, 330 ohm, 2%, 1/8 w
Al13A3R6 2100-0755 R: var, ww, 1Kohm, 5%, 1wmn, 1/5w ]
A13A3RT7 0760-0008 R: fxd, met flm, 490 ohm, 5%, 1w-
A13A3RS, 9 0757-~0900 R: fxd, met flm, 100 ohm, 2%, 1/8 w
Al13A3R10 0757-0908 R: fxd, met flm, 220 ohm, 2%, 1/8 w
A13A3T1 0415-80010 Transformer -pulse
A13A4 04815-60320 CURRENT CHANNEL ISOLATING NETWORK ASSY
04815-20320 A13A4 printed circuit board blank
Al3A4C1, 2 015_0-0073 C: fxd, cer, 100 pF, 10%, 500 vdcw
A13A4CR1 1901-0179 Diode, si ’
A13A4R1 0757-0916 R: fxd, met flm, 470 ohm, 2%, 1/8 w
Al13A4R2, 3 0757-0900 R: fxd, met flm, 100 ohm, 2%, 1/8 w
Al13A4R4, 5 0757-0908 R: fxd, met flm, 220 ohm, 2%, 1/8 w
Al13A4T1, 2 04815-60060 Transformer, balun
A13A5 04815-60310 VOLTAGE CHANNEL ISOLATING NETWORK ASSY
04815-20310 A13AS5 printed circuit board blank
Al13A5C1, 2 0150-0073 C: fxd, cer, 100 pF, 10%, 500 vdcw
A13A5CR1 1901-0179 Diode, Si
A13A5R1 0757-0916 R: fxd, met flm, 470 ohm, 2%, 1/8 w
A13A5R2, 3 0757-0900 R: fxd, met flm, 100 ohm, 2%, 1/8 w
A13A5R4, 5 0757-0908 R: fxd, met flm, 220 ohm, 2%, 1/8 w
Al13A5T1, 2 04815-60060 Transformer, balun
A13A6 04815-60350 PHASE LOCK LOOP SAMPLER ASSY
04815-20350 A13A6 printed circuit board blank
Al13A6C1 0150-0111 C: fxd, cer, 200 pF, 5%, 300 vdew
Al13A6C2 0150-0042 C: fxd, TI DIOX, 4.7 pF, 5%, 500 vdew
Al3A6C3, 4 0150-0073 C: fxd, cer, 100 pF, 10%, 500 vdew
A13A6C5 0150-0121 C: fxd, cer, 0.1 uF, 50 vdew
Al13A6C6 0180~-0114 C: fxd, elect, 4 uF, 25 vdew
A13A6C7 0150-0073 C: fxd, cer, 100 pF, 10%, 500 vdcw
A13A6C8, 9 0180-0059 C: fxd, elect, 10 uF, 25 vdew
Al13A6C10 0180-0058 C: fxd, elect, 50 uF, 25 vdcew
A13A6C11 0150-0093 C: fxd, cer, 0.01 uF, +80 -20%, 100 vdcw
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
] Designation
A13A6CR1-64 1901-0179 Diode, Si
Al3A611, 2 9140-0158 Inductor, fxd, 1 uH
Al3A6L3 914.0-0107 Inductor, fxd, 27 uH
Al13A6Q1 1855-0004 Transistor, field effect, P channel Ul12
Al13A6Q2 1854-0071 Transistor, NPN, Si, 2N3391
Al13A6Q3 1853-0016 Transistor, PNP, Si, 2N3638
A13A6R1 0757-0893 R: fxd, met flm, 51 ohm, 2%, 1/8 w
8
A13A6R2 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
A13A6R3, 4 0757-0893 R: fxd, met flm, 51 ohm, 2%, 1/8 w~
Al13A6R5 0757-0916 R: fxd, met flm, 470 ohm, 2%, 1/8 w
Al13AGR6 0757-0900 R: fxd, met flm, 100 ohm, 2%, 1/8 w
Al3A6R7T, 8 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w
Al13A6R9 0757-0912 R: fxd, met flm, 330 ohm, 2%, 1/8 w
Al13A6R10 0757-0948 R: fxd, met flm, 10K ohm, 2%, 1/8 w
Al13A6R11 0757-0954 R: fxd, met fim, 18K ohm, 2%, 1/8 w
Al13A6R12 0757-0930 R: fxd, met fim, 1.8K ohm, 2%, 1/8 w
Al13A6R13, 14 0757-0900 R: fxd, met flm, 100 ohm, 2%, 1/8 w
A13A6T1, 2 04815-60060 Transformer, balun
Al4 04815-60120 RF OSCILLATOR ASSY
Al4C1 0160-2358 C: fxd, mica, 22 pF, 1%, 100 vdew
A14C2-5, 15 0132-0003 C: var, poly, 0.7 to 3.0 pF, 1000 min, 350 vdew
Al4Cs6 0160-0155 C: fxd, my, 0.0033 uF, 10%, 200 vdcw
Al4CT7 0160-0154 C: fxd, my, 0.0022 puF, 10%, 200 vdcw
Al14C8 0140-0037 C: fxd, mica, 390 pF, 5%, 500 vdcw
Al14C9-13 0150-0121 C: fxd, cer, 0.1 puF, 50 vdew
Al4C14 0170-0055 C: fxd, my, 0.1 uF, 20%, 200 vdcw
Al4J2 1250-0001 Connector, RF, BNC bulkhead mitg
Al41.1, 2 9140-0179 Inductor, fxd, 22 uH
Al4R1 0757-0954 R: fxd, met flm, 18K ohm, 2%, 1/8 w
Al4R2 2100-0789 R: var, lin, 1K ohm; 20%, 2 w
Al4R3, 4 0683-5605 R: fxd, comp, 56 ohm, 5%, 1/4 w
Al4R5 0686-2755 R: fxd, comp, 2.7TM ohm, 5%, 1/2 w
Al4R6 0686-1055 R: fxd, comp, 1M ohm, 5%, 1/2 w
Al4RT 0686-2055 R: fxd, comp, 2M ohm, 5%, 1/2w
Al4R8 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Al481 3100-1856 Switch, osc. range, rf section does not include detent and shaft
Al14S2 3100-1836 Switch, osc. range
Al4T1 04815-60670 Coil assy, oscillator, 0.5 - 1.5 MHz
Al4T2 04815-60680 Coil assy, oscillator, 1.5-4.5 MHz
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Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
] Designation
A14T3 04815-60690 Coil assy, oscillator, 4.5 -14 MHz
Al14T4 04815-60700 Coil assy, oscillator, 14 -35 MHz
Al14TS5 04815-60710 Coil assy, oscillator, 35 -108 MHz
Al4W1 04815-60560 Cable assy, includes center conductor p/o A14J3
A14W2 04815-60550 Cable assy, rf, includes A14P1
Al14W3 04815-60540 Cable assy, rf, includes center conductor p/o Al14J1
Al14W4 04815-60620 Cable assy, coax. NRFR. Includes center conductor part of A14J4.
Does not include, but requireé:
1250-0817 Connector, rf pc board
0362-0026 Crimp sleeve (assembled with Thomas & Betts tool WT231)
A14W5 04815-60570 Cable assy, multi-wire
A14At 04815-60290 VIDEQ AMPLIFIER & MODULATOR ASSY
04815-20290 Al14A1 printed circuit board blank
Al14A1C1, 2 0150-0121 C: fxd, cer, 0.1 uF, 50 vdew
Ai4Aics 0150-0059 C: fxd, cer, 3.3 pF, NPO, 600 vdew
Al14A1C4 0140-0145 C: fxd, mica, 22 pF, 5%, 500 vdew
A14A1C5-10 0150-0121 C: fxd, cer, 0.1 uF, 50 vdew
Al4A1C11 0121-0060 C: var, cer, 2-8 pF, NPO, 300 vdcw
A14A1C12-15 | 0150-0121 C: fxd, cer, 0.1 uF, 50 vdew
Al14A1C16 0160-0333 C: fxd, mica, 15 pF, 0.5 pF, 300 vdew
A14A1C17-25| 0150-0121 C: fxd, cer, 0.1 uF, 50 vdew
Al14A1C26 0140-0145 C: fxd, mica, 22 pF, 5%, 500 vdecw
Al14A1C27 0150-0059 C: fxd, cer, 3.3 pF, NPO, 600 vdew
Al14A1C28, 29] 0150-0121 C: fxd, cer, 0.1 uF, 50.vdew
A14A1C30 0150-0074 C: fxd, cer, 7pF %0.5, 500 vdew
Al14A1C31 0150-0121 C: fxd, cer, 0.1 puF, 50 vdcw
A14A1CR1-8 1901-0179 Diode, Si
A14A1CR9, 10| 1901-0040 Diode, Si
A14A1CR11 1901-0179 Diode, Si
Al4A111 9140-0179 Inductor, fxd, 22 pyH
Al14A1Q1 1853-0034 Transistor, PNP, Si,
Al4A1Q2 1854-0092 Transistor, NPN, Si, 2N3563
Al14A1Q3 1854-0071 Transistor, NPN, Si, 2N3391
Al4A1Q4 1854-0092 Transistor, NPN, Si, 2N3563
1205-0037 Dissipator, heat
Al14A1Q5 1853-0034 Transistor, PNP, Si,
1205-0037 Dissipator, heat
A14A1Q6 1854-0092 Transistor, NPN, Si, 2N3563
1205-0037 Dissipator, heat
Al14A1Q7, 8 1853-0015 Transistor, PNP, Si, 2N3640
1205-0037 Dissipator, heat
A14A1Q9 1854-0071 Transistor, NPN, Si, 2N3391
A14A1Q10 1854-0092 Transistor, NPN, Si, 2N3563
Al4A1Q11 1853-0034 Transistor, PNP, Si,
Al4A1R1 0757-0415 R: fxd, met flm, 475 ohm, %1%, 1/8 w
A14A1R2 0757-0394 R: fxd, met flm, 51.1 ohm, 1%, 1/8 w
A14A1R3 0757-0818 R: fxd, met flm, 825 ohm, 1%, 1/2 w
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Table 6-1. Reference Designation Index (Cont'd)
Reference Stock No. Description Note
Designation
Al14A1R4 0757-0398 R: fxd, met flm, 75 ohm, 1%, 1/8 w
Al4A1RS5 0757-0421 R: fxd, met flm, 825 ohm, 1%, 1/8 w
A14A1R6 0757-0418 R: fxd, met flm, 619 ohm, 1%, 1/8 w
Al4A1R7 0757-0404 R: fxd, met flm, 130 ohm, 1%, 1/8 w
A14A1RS8 0757-0401 R: fxd, met flm, 100 ohm, 1%, 1/8 w
A14A1R9 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Al14A1R10 0757-0316 R: fxd, met flm, 42.2 ohm, 1%, 1/8 w
Al4A1R11 0757-03917 R: fxd, met flm, 68.1 ohm, 1%, 1/8 w
Al14A1R12 0757-0441 R: fxd, met fim, 8.25K ohm, 1%, 1/8 w
Al4A1R13 0757-0280 R: fxd, met flm, 1K ohm, 1%, 1/8 w
Al4A1R14 0757-0438 R: fxd, met flm, 5.11K ohm, 1%, 1/8 w
Al14A1R15 0757-0430 R: fxd, met flm, 2.21K ohm, 1%, 1/8 w
A14A1R16 0757-0441 R: fxd, met flm, 8.25K ohm, 1%, 1/8 w
Al14A1R17 0757-0123 R: fxd, met flm, 34.8K ohm, 1%, 1/10 w
Al4A1R18 0757-0438 R: fxd, met flm, 5.11K ohm, 1%, 1/8 w
Al14A1R19 0757-0394 R: fxd, met flm, 51.1 ohm, 1%, 1/8 w
Al14A1R20 0757-0406 R: fxd, met flm, 182 ohm, 1%, 1/8 w
Al4A1R21 0757-0421 R: fxd, met flm, 825 ohm, 1%, 1/8 w
A14A1R22 0757-0316 R: fxd, met flm, 42.2 ohm, 1%, 1/8 w
A14A1R23 0757-0819 R: fxd, met flm, 909 ohm, 1%, 1/2 w
Al4A1R24 0698-3439 R: fxd, met flm, 178 ohm, 1%, 1/8 w
Al4A1R25 0757-0422 R: fxd, met fim, 909 ohm, 1%, 1/8 w
A14A1R26 0757-0401 R: fxd, met flm, 100 ohm, 1%, 1/8 w
A14A1R27 0757-0282 R: fxd, met flm, 221 ohm, 1%, 1/8 w
Al4A1R28 0757-0421 R: fxd, met flm, 825 ohm, 1%, 1/8 w
A14A1R29 0698-3435 R: fxd, met fim, 38.3 ohm, 1%, 1/8 w
Al14A1R30 0757-0158 R: fxd, met flm, 619 ohm, 1%, 1/2 w
A14A1R31 0757-0405 R: fxd, met flm, 162 ohm, 1%, 1/8 w
Al4A1R32 0757-0401 R: fxd, met flm, 100 ohm, 1%, 1/8 w
A14A1R33, 34 0757-0919 R: fxd, met flm, 620 ohm, 2%, 1/8 w
A14A1R35 0757-0394 R: fxd, met flm, 51.1 ohm, 1%, 1/8 w
Al4A1R36 0757-0818 R: fxd, met film, 825 ohm, 1%, 1/2 w
Al14A1R37 0757-0399 R: fxd, met fim, 82.5 ohm, 1%, 1/8 w
A14A1R38 0686-1055 R: fxd, comp. 1M ohm, 5%, 1/2w
Al14A1R39 0757-0415 R: fxd, met flm, 475 ohm, 1%, 1/8 w
A14A1R40 0698-3136 R: fxd, met flm, 17.8K ohm, 1%, 1/8 w
Al4A1R41 2100-0396 R: var, ww, lin, 10K ohm, 20%, 1.5 w
Al14A1R42 0757-0410 R: fxd, met flm, 301 obm, 1%, 1/8 w
Al14A1R43 0757-0280 R: fxd, met flm, 1K ohm, 1%, 1/8 w
Al4A1R44 0757-0906 R: fxd, met flm, 180 ohm, 2%, 1/8 w
Al4A1R45 0698-3404 R: fxd, met flm, 383 ohm, 1%, 1/2 w
Al4A1R46, 47 0757-0401 R: fxd, met flm, 100 ohm, 1%, 1/8 w
Al14A1R48 0757-0727 R: fxd, met flm, 562 ohm, 1%, 1/4 w
Al14A1R49 0757-0394 R: fxd, met flm, 51.1 ohm, 1%, 1/8 w
Al14A1R50, 51 0757-0401 R: fxd, met flm, 100 ohm, 1%, 1/8 w
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Referencfe Stock No. Description Note
| Designation
A14A2 04815-60110 CAPACITOR ASSY
Al4A2 04815-60110 Not recommended for field repair
A14A3 04815-60280 OSCILLATOR CKT ASSY
04815-20280 A14A3 printed circuit board blank
A14A3C1 0150-0121 C: fxd, cer, .1 uF, -20 + 80%, 50 vdcw
Al4A3C2 0160-2324 C: fxd, mica, 220 pF, 5%, 500 vdew
A14A3Q1 1854-0092 Transistor, NPN, Si, 2N3563
Al14A3R1 0757-0430 R: fxd, met fim, 2.21K ohm, 1%, 1/8 w
A14A3R2 0757-0433 R: fxd, met flm, 3.32K ohm, 1%, 1/8 w
A14A3R3 0757-0430 R: fxd, met flm, 2.21K ohm, 1%, 1/8 w
A14A4,5 (4815-60270 LAMP ASSY
04815-20270 Al4A4, 5 printed circuit board blank
DS1 thru s 2140-0037 Lamp, indicator, 28 v.
A15 04815-60070 IMPEDANCE RANGE SWITCH ASSY
Al15C1 0170-0055 C: fxd, my, 0.1 uF, 20%, 200 vdew
Al5R1 0698-4188 R: fxd, met flm, 1368 ohm, .5%, 1/8 w
A15R2 06984187 R: fxd, met flm, 632 ohm, .5%, 1/8 w
Al15R3 0698-4188 R: fxd, met flm, 1368 ohm, .5%, 1/8 w
Al15R4 06984186 R: ixd, met flm, 432 ohm, .5%, 1/8 w
A15R5 0698-4185 R: fxd, met flm, 136.8 ohm, .5%, 1/8 w
A15R6 0698-4183 R: fxd, met fim, 43.2 ohm, .5%, 1/8 w
A15R7 0698-3524 R: fxd, met flm, 20.2 ohm, .5%, 1/8 w
Al15R8 0698-4188 R: fxd, met flm, 1368 ohm, .5%, 1/8 w
A15R9 0698-4186 R: fxd, met flm, 432 ohm, .5%, 1/8 w
A15R10 0698-4185 R: fxd, met flm, 136.8 ohm, .5%, 1/8 w
Al5R11 06984184 R: fxd, met flm, 63.2 ohm, .5%, 1/8 w.
Al15R12 0757-0894 R: fxd, met flm, 56 ohm, 2%, 1/8 w
A15R13 0757-0917 R: fxd, met flm, 510 ohm, 2%, 1/8 w
Al15R14 0683-2705 R: fxd, comp, 27 ohm, 5%, 1/4 w
Al5R15 0757-0922 R: fxd, met flm, 820 ohm, 2%, 1/8 w
Al15R16 0757-0894 R: fxd, met flm, 56 ohm, 2%, 1/8 w
A15R17 0757-0893 R: fxd, met flm, 51 ohm, 2%, 1/8 w
Al15R18 0757-0924 R: fxd, met flm, 1K ohm, 2%, 1/8 w
Al15R19 0757-0943 R: fxd, met flm, 6.2K ohm, 2%, 1/8 w
A15R20, 21 0757-0893 R: fxd, met flm, 51 ohm, 2%, 1/8 w
Al5R22 0757-0933 R: fxd, met flm, 2.4K ohm, 2%, 1/8 w
Al15R23 0757-0893 R: fxd, met flm, 51 ohm, 2%, 1/8 w
A15R24 0757-0894 R: fxd, met flm, 56 ohm, 2%, 1/8 w
Al15R25 0757-0922 R: fxd, met flm, 820 ohm, 2%, 1/8 w
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A15R26 0757-0894 R: fxd, met flm, 56 ohm, 2%, 1/8 w
"Al15R27 0757-0895 R: fxd, met ox, 62 ohm, 2%, 1/8 w
A15R28 0757-0909 R: fxd, met flm, 240 ohm, 2%, 1/8 w
A15R29 0757-0895 R: fxd, met ox, 62 ohm, 2%, 1/8 w
A15R30 0757-0900 R: fxd, met flm, 100 ohm, 2%, 1/8 w
Al5R31 0757-0896 R: fxd, met flm, 68 ohm, 2%, 1/8 w
A15R32 0757-0900 R: fxd, met flm, 100 ohm, 2%, 1/8 w
Al581 3100-1845 Switch
A15MP1 2390-0007 Screw, machine, binder hd w/ext lockwasher 6 -32 x 5/16 TQ5
A15MP2 186A-55A-1 Plate, clamping
A15MP3 186A-55A Shield, Switch
Al5MP4 2320-0001 Nut, machine, 6 ~32 x.5/16 hex TQ5
Al5wW1 04815-60200 Cable assy includes P1
Al15W2 04815-60190 Cable assy
Al15W3 04815-60200 Cable assy includes P2
Al5W4 04815-60190 Cable assy
Al5W5 04815-60210 Cable assy includes P3
Al5W6 04815-60220 Cable assy includes A13J1 (1)
A16 04815-60010 PROBE ASSY
Alé 04815-60010 Probe assy. Not field repairable. Contact your Hewlett-Packard
sales and service office for information. Addresses are on the
last page of this manual.
A17 PROBE CHECK
A17R1 06984349 R: fxd, met flm, 99.5 ohm, 5%, 1/8 w
Mechanical Parts:
1250-0048 Pin, center contact
10206-60001 Contact, ground
04815-20500 Plug, insulator, "teflon"
04815-20520 Plug, end
04815-20530 Housing

04815-40001

0370-0050
0370-0275
1410-0033
2410-0001

0370-0112
1200-0043
1200-0081
1400-0084
5040-0234
5040-0235
5060-0049

Plug, end cap, nylon

MISCELLANEOUS MECHANICAL PARTS

Knob, spinner

Knob, crank

Bushing, knob

Screw, mach, SS, 6-32x5/8 OH

Knob, MAGNITUDE RANGE (2), PHASE RANGE, RANGE (MHz)
Insulator, transistor (for Q1-4)

Bushing, transistor mounting (for Q1-4)

Fuseholder

Lamp holder (for DS2)

Lamp holder base (for DS2)

Plugin extender board

Frequency tuning knob
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Table 6~2. Legend for Figure 6-1
Ref. No.| Stock No. Description Qty
1 04815-20590 Pulley, pot 1
2 3030-0022 Screw, set, sh, 6-32 x.125 2
3 1460-0290 Spring, coil 1
4 04815-60720 String assembly, pot 1
5 2950-0030 Nuts -hex, brs, 3/8 x 9/16 x 32 in., NI P 1
6 2190-0022 Washer, lock, internal, .375 ID 1
7 2390-0007 Screw, bh, ss, 6-32 x .312 24
8 04815-00200 Bracket ~pot, mtg. 1
9 Al14R2 (See Table 6-1) 1
10 0360-0014 Terminal 1
11 2420-0001 Nut, hex, snp, 6-32, .312 wd 1
12 2370-0002 Screw, fh, ss, 6-32 x .375 4
13 61B40D-4 Plate, frequency dial 1
14 04815-20610 Drum 1
15 7124 - 0324 Label, frequency scale 1
16 2200-0003 Screw, mach, rh, ss, 4-40, .250 1g 6
17 1460-0289 Spring, coil 1
18 04815-60730 String assembly, drum 1
19 3030-0002 Screw, set, 8-32 x .375 1
20 3030-0005 Screw, set, 8-32 x .125 2
21 1480-0137 Roll pin, .125 dia. x .625 2
22 5020-0305 Hub, dial 1
23 1410-0015 Bearing, ball 2
24 3030-0033 Screw, set, 6-32 x .1875 1
25 04815-20480 Casting, top 1
26 04815-60650 Bracket, pulley, right side 1
27 04815~20630 Bushing, drive 1
28 04815-60610 Shaft and pulley assembly 1
29 04815-60640 Bracket, pulley, left side 1
30 04815-20650 Shaft, drum 1
31 0510-0005 Tru-~-arc, .250 dia. 2
32 04815-20570 Gasket, upper 1
33 2190-0003 Washer, lock, helical, No, 4 4
34 Al4A4, 5 (See Table 6-1) 2
35 7124- 0323 Label, readout, right 1
36 2550-0008 Screw, mach, bh, ss, 8-32x .5 2
37 2190-0017 Washer, lock, helical, No. 8 2
38 3050-0001 Washer, brass, .375 od, .172 id. 2
39 | 04815-40030 Read out, molded 1
40 7124- 0322 Label, readout, left 1
41 0510-0054 Tru - arc, 250 dia, compression type 1
41 0510-0005 Tru - arc, .250 dia. (for use on grooved shafts) 1
42 2190-0183 Washer - ss, .255 id, .445 od, .005 thk
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Section VI
Figure 6-1

Model 4815A

RF Oscillator Assembly Al4 - Top

Figure 6-1.
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Section VI

Model 4815A

Table 6-2
Table 6-2, Legend for Figure 6-2
Ref. No. Stock No. Description Qty

1 8A-88 Washer, compression 1

2 5040-0210 Coupler, flex 1

3 3030-0005 Screw, set, sh, 8-32 x .125 4
4 Al4A2 (See Table 6-1) 1

5 2390-~0007 Screw, bh, ss, 6-32 x .312 22

6 | 2200-0003 Screw, mach, rh, ss, 4-40, .250 1g 4

7 2190-0003 Washer, lock, helical, No. 4 4
8 A14A3 (See Table 6-1) 1

9 0520-0002 Screw, mach, rh, 2-56, .250 1g 4
10 0360-0002 Terminal, lug copper, flat type 3
11 2190-0014 Washer, lock, internal, No. 2 9
12 0610-0001 Nut, hex, 2-56, .188 wd, .063 thk 1
13 Al4T1 (See Table 6-1) 1
14 A14T2 (See Table 6-1) 1
15 Al4T3 (See Table 6-1) 1
16 Al1481 (See Table 6-1) 1
17 0520-0071 Mach, screw, brs, 2-56 x 5/16, rh, sd 2
18 Al14T4 (See Table 6-1) 1
19 Al4T5 (See Table 6-1) 1
20 0360-0045 Terminal, lug bronze, flat type i
21 0360-1104 Terminal, feedthru 3
22 0360-1105 Terminal, standoff 3
23 Al4W4 (See Table 6-1) 1
24 A14W3 (See Table 6-1) 1
25 Al14W2 (See Table 6-1) 1
26 A15W5 (See Table 6-1) 1
27 2190-0006 Washer, lock, helical, No. 6 9
28 3050-0100 Washer, brass, .4375 od, .147 id 9
29 2390-0008 Screw, mach, stl, 6-32 x 3/8 in, BD, HD, SD 9
30 1400-0017 Clamp, cable 1
31 1250-0817 Connector, pc board 1
32 0362-0007 Sleeve, crimp 1
33 1400-0031 Clamp, cable 1
34 2190-0022 Washer, lock, internal, .375 id 3
35 A14J2 (See Table 6-1) 1
36 Al4W1 (See Table 6-1) 1
37 1250-0295 Nut, clamp 3
38 1250-0294 Washer, flat 3
39 1250-0293 Gasket, clamp 1
40 1250-0292 Washer, clamp 3
41 04815-20490 Casting, base 1
42 A14A1 (See Table 6-1) 1
43 2950-0030 Nut, mach, 3/8 x 32 2
44 1400-0015 Clamp, cable 1
45 0360-0042 Solder, lug-brs, .144, mtg. hole, 90 deg bend 1
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Model 4815A Section VII
Paragraphs 7-1to 7-7

SECTION VI
CIRCUIT DIAGRAMS

7-1.  INTRODUCTION.

7-2. This Section contains schematic diagrams of
the Model 4815A. The diagrams represent the circuits
electrically and are not wiring diagrams, although wire
colors are given where practical. Figures 7-11 and
7-12 show combination schematic and wiring diagrams
for the two major switch assemblies in the 4815A.
Refer to page 7-2 for general notes and explanations

of symbols used in the circuit diagrams.

7-3. Each schematic diagram has a box labelled
Reference Designations which lists all the reference
designations that appear on the diagram. In addition,
a Semiconductor Reference table is included, showing
Stock Number and JEDEC type (if any exists) for all
diodes and transistors in the diagram. The table is
arranged by reference designator.

7-4. ASSEMBLY AND COMPONENT IDENTIFICATION.

7-5. Figure 5-1 on page 5-0 identifies the assem-
blies in the 4815A. Components mounted on circuit
board assemblies are called out on an illustration
which also shows the etched wiring. Ilustrations face
the schematic in which the assembly appears.

7-6. WAVEFORMS.

7-7. Waveforms at certain test points are included
with schematic diagrams for troubleshooting. Unless
otherwise indicated waveforms are taken under the
following conditions:

FREQUENCY (MHz) set to 0.5

RANGE (MHz) set to 0.5-1.5

MAGNITUDE RANGE () set to 100

PHASE RANGE set to 0° +180°

Probe is inserted in PROBE CHECK 1008 0°
receptacle.

When direct coupling the oscilloscope yields useful
waveform information, the zero voltage reference is
identified on the waveform with a — 0 VDC marking.
Bandwidth of the test oscilloscope will affect some
fast risetime waveforms. The waveforms in this
manual were taken with a Hewleti-Packard Model 140A
Oscilloscope with Model 1401A plug-in.
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Schematic Diagram Notes Model 4815A

REFERENCE DESIGNATION

Reference designations on assembly boards (printed circuit
b_nards) are abbreviated. Add assembly number to abbre-
viation for complete description.

Assembly Abbreviation  Complete Designations

A5 c1 A5C1
A13A1 R8 ] A13AIR
Chassis (no prefix) 13 13

Circuit Assembly Board
Indicated by Screen Patlern
Assembly  Assembly

Designation ~ Name Number Indicates

P S S — - Pin of Socket (XA2)
A2 'DC REGULATOR 13 not Mounted
on Assembly A2

Plug in Socket
Connecior Information

Value selected for best value

Wire Color. Color code same as resistor shown is average or most com-

code. First number identifies ground color, monly selected value,

second number identifies wider strip. Third REFERENCE

number idenfifies narrower strip. E.g., 947 DESIGNATORS

denotes white, yellow, violet wire CHASSIS A2

(MIL-STD-681). 93 cl ==~ poference Designation Index
Ql
Rl

SYMBOLS

Resistance in ohms, capacitance in microfarads,
inductance in microhenries unless otherwise noted.

¢ Etched circuit board common ground
% Screwdriver adjustment.
ﬁ Waveform test point
0] Knob control
@ 9-1-8 Denotes wire color using standard
L:] Encloses front panel designation color code (e.g. 9-1-8 — white-brown-grey)
E:_—.] Encloses rear panel designation @- Voltage regulator (breakdown) diode.
—_——— Circuit assembly borderline @ Step recovery diode
_____ Other assembly borderline ‘@ Field effect transistor with P-material base

—— Heavy line with arrows indicates path and

direction of main signal.

SWITCH DESIGNATION

——eafpmwem  Heavy dashed line with arrows indicates
path and direction of main feedback. A3SS1 BR (2)

A3551 Switch 851 within assembly A3
B 2nd wafer from front (A — first, etc.)
R Rear of wafer (F = front)

— e Indicates main path of auxiliary signal

-

Powerline (chassis) ground (2) Terminal location 2
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AlgR

THPEDANCE DELAY -3
PROBE TIP UNE VOLTAGE A SAMPLER
O SAMPLER aieol AMPUIFIER
RS\ jlE2 roie | N3 iskz
RN
!a!/n? ALGP1
AP LA
{SOLATING
NETWORK
AL3AS
FIGURE 7-2 :
Figure 7-1 shows the complete block diagram of
the Model 4815A RF Vector Impedance Meter.
Sereened areas indicate circuits on the same
schematic diagram. The figure number for the
corresponding schematic ( Figures 7-2 through oS
7-10) is indicated within the screened area. |SOLATING @
NETWORK llmoﬁw.m..%
Where signal paths leave a screened area, a ¢ oL} Al3d
circled letter, mm.@ is placed on the diagram A3t _ P
and corresponding schematics for reference. 9 €
. N . AP, AlgPl
Also included are plugin board connection \—/ \M/ -
numbers and plug/jack combinations for all 'IW__
i i CURRENT el SAMPLER
signal path connections. SAMPLER jrpos AMPLIFIER
P/0 Al6 uw AL3A1 oA
A
o — — —  — — — m — — —_
RF ATTEN
P/O A5
HF coup
VIDEQ
AMPLIFIER \° /i r 7-9
Al4Al 04-08 \ Q\\§
MODULATOR DC @
Al4Al CRI-CRE}| 4 _
Al4AI1Q3
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AMPLIFIER AMPLIFIER
Al4al QiI/Q2 Aldal Qi0/0N
y
PEAK /]
aF DETECTOR \SM_.QM.,
@ Al4A1Q9
@ Aad \] I.@W T \NI
FI6. 7-8 / G

P/

[FREQUENCY WH:)
[FREGUEACY W) RF OSCILLATOR; L
0.5 -108 MHz
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AI6'PROBE

P/0 Al3 SAMPLER ASSEMBLY

—_—— e —— —— — —— — CASTING e — - - BANDPASS _
’ 7L ATZAL CURRENT ICHANNEL SAMPLER: AMPLIFIER FILTER
CURRENT CHANNEL AlsP1L Al 0 10 157 _ AL _
SAMPLER _ AWl
[an Nl ! o AW A13ci6 AP pisw
o o > &Y 2y _ (D) CURRENT CHANNEL
| ,._~ ¥ GUTPUT (SEE FIG.7-3)
ag2 H
| AIZCIT _ [
| s 1000 pF CLloa
3 R
_ % 1
|
|
| -
= ; | Al3w2 —
—t ~
1
| AISL3
/e
| @26K #gsv 34K | =
9 A -— +20V
AI3C3
SAMPLING PULSES, I
BIAS AND FEEDBACK ] | -v§ ~ fo00pF Al3C4
dece o.f
[ T
I =
+
! AW 1€ =
cio
" SAMPLING PULSE RI8 50 _
INPUT FROM AI3A3 —jpm naqt 100 u“mw R21
i ISEE FI6.7-7) Q o v " AL
Ri8 R
||||||||||||||||||||| " 825K _5sv  BA.BK _ e oy
! _ Tazes | aisce
= F
“ 1000p! Ho._
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NN _AI3WS A Ly ».w.ﬁ Alzw3
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| j ~13¥. < ﬂ. e = @ QUTPUT (SEE FIG.7-3)
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2850 ﬂ L ] _ P [
3 RS ca * _n|A (hw
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Figure 7-2
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04815-60320

ek
%

REES COMPONENT SIDE
CIRCUIT ONLY SIDE

* qr3n
5

Connections, A13A4 Current Channel Isolating Network

Connection No. Code

Connection

1

Center cond. of coax cable
(pulse timing adjustment)

A13W9 to AL3A3

2 Coaxial cable A13W4 to A13J1 (6)
3 Coaxial cable A13W3 to A13J1 (9)
4 Jumper to A13C1 feedthru
5 Jumper to A13C2 feedthru
|
QA1385
EE@ COMPONENT SIDE
CIRCUIT ONLY SIDE
" Connections, Al13A5 Voltage Channel Isolating Network
Connection No. Code Connection
1 Center cond. of coax cable to A13A3
Al13W10

2 Coaxial cable A13W8 to A13J1 (2)
3 Coaxial cable A13W7 to A13J1 (3)
4 Jumper to A13Cl4, feedthru
5 Jumper ‘to A13C13, feedthru

WAVEFORMS

Vert:

Sweep:
Sync:

Vert:

Sweep:
Syne:

SEMICONDUCTOR REFERENCE

5 mV/cm
ac coupled

50 us/cm
INT

2 mV/em
ac coupled

50 ps/cm

JANT

Assy Ref. -hp- Stock No. | JEDEC
Des. (if any)
Al3Al1 Q1 1853-0016 2N3638
and
A13A2 Q2,3 1854-0071 2N3391
Al13A4 CR1 1901-0179
and
Al3A5
Al6 CR1-8 1901-0483
Q1,2 1855-0004
not field
replaceable]

Al6 PROBE

e — —

Frmm—————

TESY
| siena

|
|
|
_
|
|
|
_
|
_
_
_
_
|
|
_
|
_
_
_

c2
2200
ak
rds
R3
R2 2.2K
si
>
c3
0.04
T ——
REFEREN(
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CURRENT CHANNEL
INPUT {SEE FIG.7-2}

VOLTAGE CHANNEL
INPUT (SEE FI6.7-2}

tA132)
AISPI

i RISWL

P/Q AIS

MAGNITUDE RANGE (8} RANGE SWITCH

® |

(AI1303)
AlISP2

FOR COMPLETE DRAWING

|
|
|
SEE FIGURE 7-1} |
ON AIS SWITCH ASSEMBLY “

NOTE |
ADD PREFIX AI5 TO
REFERENCE DESIGNATIONS |
IN THIS ASSEMBLY TO FORM
COMPLETE DESIGNATIONS _\

_
_
|
|
_
_
_
_
_
|

TO RF

\_\ A ATTENUATOR

MAGNITUDE
RANGE {8}

Al2 PREAMPLIFIER

A3 DY AMPLIFIER R
/T T (GUARENT CHANNELY T o TN

RIS
112

VL
HFI &
+ -AIE
g s 75K -
Ri4. L8y
; B 2
Q3 Laav \
RIG: o .D%.
1K o
426y
+e8v| ) B
saev .‘ow.om..n

A7 40 DB TWIN-TEE AMPLIFI

ER (CURRENT CHANNEL)

+2ov—e—(8

w3

#1887, o
& : .
80: (] ;
: : A2
: 33K e i 1:6K
i b1
o TO XA8(2)
He = @ QUTPUT To
. 15K ; 2 2 CHANNEL
: § : 39K Q3 DETECTOR/LIMITER
q.».N (SEE FI6.7-4)
S8V "
AMPLIFIER tite . i
Qg2 : : \ _h .
- g o9V Y
o s |
 vov 12K . FEEDBACK.
? ; o AMP
(3
> -20v
TAGE CHANNEL}
@ TO XA10(2}
OUTPUT TO

REFERENCE DESIGNATORS

CHASSIS | PO AIS | A2
w3 Ri=Hl
st a-4 | L2
wi-4 RI-{9 Q2

COPYRIGHT 1966 BY HEWLETT~PACKA!
p—

Py
™

TOA7 ABOVE

cuanes 1

AIFSCHEMATIC IDENTICAL

2

ﬂ
.m
,k

RD €O,

YY|<o_..;mmnz>zzmr
umqmn«ax\r_x.._.mzkz»rom
Q (SEE FiG, 7-8)

VI. -— 20V

Figure 7-3
CHANNEL AMPLIFIERS
-1/7-8
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4,

COMPONENT SIDE mwnummm,_.._‘_wﬂm ¢ O. €
3 CIRCUIT ONLY SIDE (TOP VIEW)
c3-OM0- R9 RI9—EMOCE
GAIN w:
RI5

RI3ES ‘>ﬂN

-]

COMPONENT SIDE TRANSISTOR
CONNECTIONS C E

B CIRCUIT ONLY SIDE {TOP VIEW)

WAVEFORMS

Vert: 0.2 V/cm, ac coupled

Sweep: 50 us/cm
Sync: INT

194

Vert: 0.5 V/cm, ac coupled
Bweep: 50 us/em
Sync: INT

SEMICONDUCTOR REFERENCE

Ref. -hp~ Stock No. JEDEC
Des, (if any)
AT/ALL Q1, 2 18540071 2N3391
Q3 1853-0016 2N3638
Ql-4 1854 -0071 2N3391

{aI32y
AISP|

AISWI

CURRENT CHANNEL
INPUT {SEE Fi&.T-2}

|
_
_
_
|
|
_
_
_
|
|

(AI343)
AlsP2

AISW3

VOLTAGE CHANNEL
INPUT (SEE FIG.7-2}

|
_
|
|
|
_
_
_
_
L
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REFERENCE DESIGNATORS

CHASSIS as a8
RE Cl-14
AB CURRENT CHANNEL DETECTOR/ LIMITER P/0 S3AF| M_z_nuc
; - . T RI-24

TO XAS(13) LIMITED QUTPUY

V ) YO PHASE DET. (SEE FIG.7-5)

A6 ALC AMPLIFIER AND BANDWIDTH CONTROL

+2ov—e —<8 ¢

4> NC

AMPLIFIER wﬁwﬁ&

[V

®| ws
K+
FROM x»...ﬂ.lAnTz..l_ g

T0 S3AR
{SEE FIG. 7-5)

INPUT FROM 40DB
TWIN-TEE AMP A7
{SEE FIG.7-3) .

CONTROL SIGNAL
TO MODULATOR
(SEE FiG. 7-9}

SEARCH HOLD
FROM XA41I3} @n'llA_u

{SEE FI6.7-6}

e esow

HEWLETT~PACKARD CO.

ve anr 63

Figure 74
CURRENT CHAN. DET-ALC AMP
7-9/7-10
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% COMPONENT SIDE
CIRCUIT ONLY SIDE

04815-60410

TRANSISTOR
CONNECTIONS € E
(TOP VIEW)

80 COMPONENT SIDE
CIRCUIT ONLY SIDE

4

04815 -60430

TRANSISTOR
CONNECTIONS C €
(TOP VIEW)

WAVEFORMS

Vert: 0.5 V/cm
ac coupled

Sweep: 50 usec/cm

Syn: EXT + on
A2TP1

Vert: 0.5 V/em
ac coupled

Sweep: 50 us/cm
Syn: INT +

Vert: 0.5 V/em
ac coupled

Sweep: 0.2 s/cm
Syn: INT

Vert: 50 mV/cm
Sweep: 0.2 s/cm
Sync: INT

SEMICONDUCTOR REFERENCE

Assy Ref. -hp- Stock No. | JEDEC
Des. (if any)
Ag CR1-4 1901-0040
Ql, 2 1854-0071 2N3391
Q3 1853-0016 2N3638
Q4 1854-0071 2N3391
Qs 185300186 2N3638
Q6-8 1854-0071 2N3391
Q9 1853-0016 2N3638
A8 CR1-8 1901-0040
Ql-5 1901-0071

+20v— —8

AB CURRENT Ch

®

2
FROM XANI{2}

INPUT FROM 4008 |
TWIN-TEE AMP A7 :

(SEE FIG.7-3)

AMPLIFIER
ez

=
H)
Iz
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' REFERENCE DESIGNATORS

CHASSIS AlO A9
. 33,4 ci-8
M2 CRI-T
R R7 L
S3AR ol-7
RI-26 IMPEDANCE MAGNITUDE
VOLTAGE CHANNEL

AIO DETECTOR/LIMITER/ANALOG 6 4

_ _"no_sg,xu 2) @
NPUT FROM 400!
WIN_TEE AMP. AN P2

(SEE FI6 7-3)

FROM XA4 {13}
SEARCH HOLD
ISEE FI16,7-6)

FROM XAB{I3}
CURRENT CHANNEL
INPUT FROM A8
{SEE FIG.7-4)

o orruT)

L _mag

Rl

- -20V

PHASE ZERO

PHASE RANGE

$3AR

)
3 [exser]

“.mn QuTPUT|
L PHASE

COPYRIGHT |986 BY HEWLETT-PACKARD CO
L NOUr cumwEEr e EEY 83

FROM XA4(13)
SEARCH HOLD
(SEE FI16.7-6)

Figure 7-5
VOLT. CHAN DET.-PHASE DET.
7-11



https://www.manualsplus.com/



https://www.manualsplus.com/

HRE COMPONENT SIOE
CIRCUIT SIDE

048i5-60440

TRANSISTOR
CONNECTIONS C E
(TOP VIEW)

5-r6 ...8
RI4 - £

4ﬂf uz:t
co B2 5 —0

04815-60450

BERE COMPONENT SIDE
CIRCUIT ONLY SIDE

TRANSISTOR

CONNECTIONS C Q E
(TOP VIEW)

WAVEFORMS

2NN

1 V/em
dc coupled
Sweep: 50 us/cm
Sync: EXT +on
A2TP1
Vert: 1 V/em
ac coupled
Sweep: 50 us/cm
Syne: EXT + on
A2TP1
Vert; 1 V/em
ac coupled
Sweep: 50 us/cm
Sync: 'EXT + on
A2TPL
FROM XAN(2)
Vert: 1V/em TWTEE AN Al
ac coupled {SEE FIG 7-3)
Sweep: 50 us/cm
Sync: EXT + on
A2TPL
s2ov—e—< 8 &
SEMICONDUCTOR REFERENCE
‘ A0 Assy Ref. —tip- Stock No. | JEDEC
Des. (if any)
A9 CR14 1901-0040 ned 1 K
CR3 1902-0033
j 15
Ql-6 1854-0071 2N3391 =
Q7 1853-0016 2N3638 -zov——< 9 .
AlQ CR1-10 1901-0040 .
Ql-6 1854-0071 2N3391
Q7 1853-0016 2N3638
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712

Normal circuit waveforms during search for a phase lock
condition are non-repetitive and completed within 35 mil-
liseconds, making observation difficult. To observe .
searching waveforms connect a 2 uF, 20 V capacitor {or

larger) from A3 (4) to chassis and temporarily short

A4 (13) to chassis. The following waveforms were taken

under these conditions of no phase lock and slow search

speed. Refer to paragraph 7-7 for front panel control

settings.

WAVEFORMS
WAVEFORMS

Vert: 2 V/em,
ac coupled

Sweep: 1 sec/cm

Syne: EXT + on
XA4 (1)

Vert: 2 V/em,
ac coupled

Sweep: 1 sec/em

Sync: EXT +on
XA4 (1)

Vert: 2 V/cm,
de coupled

Sweep: 1 sec/cm
Syne: INT + vl

04815- 60370

;»zm_ﬂox
W COMPONENT SIDE CONNECTIONS € O m
© GIRCUIT ONLY SIDE £70P VIEW)

o
g
Laed
o
o
)
v
Lnd
<
o
R21—
CRiL-@
B
TRANSISTOR
M COMPONENT SIDE CONNECTIONS € Q E
45 CIRCUIT ONLY SIDE (TOP VIEW)

"

4"
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A4 EQUALIZER LOW PASS AMPLIFIER,S/B DET & SEARCH DISC

LOW PASS
AMPLIFIER
avge

! ,@ TO XAS(1)
- | @ VY0 CONTROL VOLTAGE

~12¥

‘RS
10K,

(SEE Fi6.7-T)

-20v+—9

LAME
. DRIVER

- SEARCH: -
DISCRIMINATOR:
el

INPUT FROM
AI3A6 PHASE
EOCK LOoOP
SAMPLER
{SEE FI16.7-7)

1966 BY HEWLETT - PACKARD €O

AL TO XABU13) (SEE FIG.T-4)
70 XAS(3] & XAIO(3} (SEE FIGT7—5)

OF PHASE LOCKED @ SEARCH HOLD SIGNAL

R8
392
5) os2
(@]
¢
-20v
REFERENCE DESIGNATORS
Az A3 A4 | CHASSIS
ci-n Cr=i cl-i4 Ds2
CRI-T CRI-I1 CRI-7 RS
Lt (%) [X] w2
Q-4 Q-3 Q-9
RI~2 | Rt-20 | RI-27
Tl

Figure 7-6
PHASE LOCK LOOP CIRCUITS
7-13
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WAVEFORMS
Vert: 5 V/em,

Vert: 0.5 V/em, de coupled

ac coupled

Waveforms on this page were .>|-N 5KHz REFERENCE Pmni_.w.r»._.om & PHASE Umdm.m
taken during normal phase- [ § . O@Qf ATOR: E

locked operation. For wave-

Sweep: 50 us/em
Syne: EXT + on

Sweep: 50 us/cm

forms during searching. Syne:
ync: INT +
refer to foldout portion of A2TP1
page 7-12.
|
vert: 0.2 V/em, Vert: 0.5 V/em, Vert: 5 V/em, !
dc coupled

ac coupled ac coupled

Sweep: 50 us/cm

Sync: EXT +on
A2TP1

Sweep: 50 us/cm

Sync: EXT +on
A2TP1

Sweep: 50 us/cm

Sync: EXT +on
A2TPL

C

. SVF

+20v —»— 8 1? Ho ._.

vert: 5 V/em, Vert: 5 V/em, Vert: 2 V/om, @ao @ 3

de coupled de coupled de cous
pled
= - -20V
Sweep: 50 us/cm Sweep: 50 us/cm Sweop: 10 ms/cm 20v = —(9 _AI...I
Sync: EXT +on Sync: EXT +on .
A2TP1 A2TP1 Syne: INT *
SEMICONDUCTOR REFERENCE
Assy Ref. -hp- Stock No. | JEDEC
Des. (if any)
A2 CR1, 2 19010040 :
CR3 1902-0025 :
CR4-7 1901-0040 =
-20V ~20)
Q1,2 1854-0071 | 2N3391 S
Q3 1853-0016 2N3638 .
) © Q4 1854-0071 2N3391
o
3 A3 CR1-9 1901-0040 A
" CR10 1910-0016 i
b= CR11 1902-0087
. « INPUT FROM |
O AI3AS PHASE |
Q1-3 1854-0071 2N3391 LOCK LOOP
‘: Q4 1853-0016 | 2N3638 AL
' Qs 1854-0071 2N3391
Ad CR1-6 1901-0040
CR7 1902-0062
Q1 1853-0016 2N3638
Q2,3 1854-0071 2N3391
Q4,5 1853-0016 2N3638
. 8 Qs 1854-0071 2N3391
TRANSISTOR Q7 1853-0016 2N3638
MPONENT SIDE
- Mwmac: oz..<m sioE CONNECTIONS ¢ O £ Q8 1854-0071 2N3391
(TOP VIEW) Qs 1853-0016 | 2N3638
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AS

VOLT CHAN
1ISOL NET

PHASE
LOCK LOOP
SAMPLER

CURR CHAN
ISOL NET

SAMPLER)

|
_ | €29

{LOCKLOOP EXPLODED VIEW
\ SAMPLER OUTPUT} OF Al3

. ; {RF INPUT TO

BANDPASS
FILTERS

%0
'l‘@t'"'
UMY i
\
2

t\?

FETRNEITY

ADD PREFIX A13 TO
REFERENCE DESIGNATIONS
IN THIS ASSEMBLY TO FORM
COMPLETE DESIGNATIONS

SAMPLING
PULSE

7-14

B COMPONENT SIDE N tToNs €
. CIRCUIT ONLY SIOE (TOP VIEW)

NOTE:

GONNECTIONS MADE TO
CIRCUIT SIDE OF BOARD

Rl COMPONENT SIDE

TRANSISTOR
CONNECTIONS € [
#an' CIRCUIT QNLY SIDE (TOP VIEW)

45

€ M383
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[

REFERENCE DESIGNATORS

+20v

As At3a3 | Aazas Al3 | cHAssis | Al4 1

ci-15 ci-5 ci-li ci9-21 | cig-2i wS @
H CRI-6 CRI-5 CRI~-4 44,5 wa P/O RF ASSY. >_u
| L2 Lh2 L-3 LT e et D e e e - — CASTING
' Q-5 Q ws-12 Al3A3 SANPLING PULSE GENERATOR

Rt-20 | mI-lo - e e e

T

SAMPLING PULSE

A5 VOLTAGE TUNED OSCILLATOR QUTPUTS
RN s S LT e T s T T TO AI3A4
. o G v {SEE F16.7-2)

TO AI3AS
(SEE F16,7-2)

®

+eov—— 8

: . AL.ce
_ Tt vsope:
p ~ vu.mx
a4 8.2 .—
Lep
T 2r0¢ _
VOLTAGE REGULATOR _
1] ne Qi i _ A13C20
22 ~/6.6V, ~5.0¥ . 1000pF -0~
~20v—> — 3 & q - |_.. T i -— - 20V
RZ : =
470 ke c3: anscal
. ZITV. 28 o8 . «
. | K ‘RI3
K3 ez Les N e i w @
18K +T 50+ 100 i AT . e ¥2 IF ouTPUT
_ : R B TO A3 LIMITER
v AN . oE (SEE FI6,7-6)
RIT g
2 F13K 2K
VTO0 CONTROL CIRCUIT: A U _—‘.:x 4
FROM XA4(f} |vI.A ) o~ T ’
(SEE Fig. -6 ._. ciz
cil oot
' @ob.
| -  —
i 2
D _J
FOR SWITCH DETAILS ﬁl |||||||| COPYRIGHY 1966 BY HEWLETT -PACKARD CO.

SEE FIG, 7~12

PRARREOAPIS ity rarel)

S2ZAF/R

[ ] O == %
Figure 7-7

3 VTO-LOCK LOOP SAMPLER CKTS.
7-15/7-16

}- — — - TO RF 0SC. {SEE FI16.7-8)

(s2aF} {s24 R}
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Y COMPONENT SIDE
CIRCUIT ONLY SIDE

TRANSISTOR
CONNECTIONS €
{TOP VIEW)

-

Connections, AL3A6 Phase Lock Loop Sampler

Connection Number Code Connection
1 Coaxial wire A13W11 sampling pulse input
from A13A3
2 Jumper to A13J4, RF input
from Al4
3 Jumper to A13J5, IF output
to A3
4 A13C20 soldered directly to etched circuit

(+20 VDC)

Connections, A13A3 Sampling Pulse Generator

Connection Number

Code

Connection

1 Coaxial wire A13W12 VTO input from AXS5
(11) and (12)

2 Coaxial wire A1I3WI11 sampling pulse output
to Al3A6

3 Coaxial wire A13W9 sampling pulse output
to A13A4

4 Coaxial wire A13W10 sampling pulse output
to A13A5

5 Red wire to A13C19 feedthru

in casting well (+20 VDC)

Note - Connections to A13A6 are made on the circuit side only
of nrm_ board

L HET

Vert: 5 V/cm, ac coupled

Sweep: 1 us/cm

Syne: INT

WAVEFORMS

Vert: 5 V/cm, dc coupled

Sweep: 1 us/cm

Sync: INT

+20v
Vert: 0.1 V/em, dc coupled Vert: 5 mV/cm, ac coupled
Sweep: 1 ps/cm Sweep: 50 us/cm
Sync: INT Sync: INT
-20V=4
SEMICONDUCTOR REFERENCE
Assy Ref. ~hp-~ Stock No. JEDEC
Des. (if any)
A5 CR1-4 1901-0040
CRS, 6 1901-017%
Q1-3 1853-0016 2N3638
Q4, 5 1854-0005 2N708 VTO CONTROL CIRCUITS
FROM XAa&(l) -
Al3A3 CR1, 2 1801-0040 {SEE FIG. 7-6}
CR3, 4 1901~-0079
CR5 1901-0055
Ql 1854-0035
Al3A6 CR1 1901-0040
CR2 1901-0179
CR3 1901-0040
CR4 1901-0179
Ql 1855-0004
Q2 1854-0071 2N3391
Q3 1853-0016 2N3638
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P/O Al4 RF OSCILLATOR

\HOE
I
i
[
L

RGN

(&) _ A=
+20V-- P - O O—
e 3,4
Rl + _ Elapr o _ | o—
BKY 7 Rl 3.6
-’ & 4 37207 I 3
i “ ¢ R2 ‘ _|| —_—— |._ I 78
1 1® e
-
= o r 1
i 22pF ! 1
— ot i
AHV il e slaR © |
~20VF @D ! c2
FROM FILTER —» o ) 5-3¢F
(SEE FI6.7-9)
10 | =
1o “ llllll
0 |
[
SIAF | O —
5
0SCILLATOR @ | o=
LEVEL CONTROL _ 1
S1G. FROM AI4Al | ©
{SEE FIG.7-9} I o
| R3
56
|
{ Ace
T.0033
|
i
} =
!
_A‘ A998 cPl cp2 3 [ExTosc)
CASTING — = —> Dy e N
TINT, Al AHV
g L5
LAMP LAMP
Al4A4 assY AlI4A5 assY _
REFERENCE DESIGNATORS
~ CHASSIS |  Ale Alaaz | Al4A3 | Aleas | al4as
= T0 VTO _
(SEE FI6.7-7) cPI-3 ci-8 chL2 ci,2 0sI-5 DSI-%
2 Jae a
_ RI-4 Ri-3
-5
wa
PN [N
OPYRIGHT 1966 BY HEWLETT-PACKARD CO.

Figure 7-8
RF 0SC

7

-11/7

~18
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Wi COMPONENT SIDE
CIRCUIT ONLY SIDE

@5 10 AI4AS
@5 T0 Al4s2
@D TO AIAS

e

@@ TO Al4S2
GE®ToT |/
@15 To >_a|m|~|l//

EID T TI ————
@D 10 Al4s2———]

G3) 70 Al14AS — ]
@D 7o Alas2 1

o
@2 TO Al4AS —/

00
@D To >_»wml|\

@D To >_a>ull\
(&) 10 Ata52

WA COMPONENT SIDE
= GIRGUYIT ONLY SIDE

A14A4
A14A5

SEMICONDUCTOR REFERENCE

Assy Ref. -hp- Stock No. { JEDEC
Des. (if any)
Al4A3 Ql 1854~0092 2N3563

P/0 Al4 RF 05

J2
Moc o:«vcﬂ v_ _

1
L e >y

FROM
{SEE

0sCH

LEVEL C

S16. FRO
{SEE

28VAC
(SEE FiG7-10)
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6 b

¥ COMPONENT SIDE
CIRCUIT ONLY SIDE

TRANSISTOR
CONNECTIONS € E
{TOP VIEW)

Connections, Al4Al Video Amplifier and Modulator

Connection Number

Code

Connection

w

10

white - blue wire
Coaxial cable Al4W2,
black wire

white -black ~blue
(9+1°6 wire)

Coaxial cable A14W3
Coaxial cable Al4W1

red wire

black wire

violet wire

C31 (0.01 pF ceramic)

oscillator level control
signal to RF Oscillator

RT output to lock loop
sampler A13A6

ground wire to 82 BR (1)

to S2 BR (1)
RF input from Al4J1
EXT OSC IN

to RF output jack (front
panel), Al4J3

# VF from filter in
adjacent compartment

chassis grd. from
solder lug in adjacent
compartment

—VF from filter in
adjacent

to Al4Jl

4

SEMICONDUCTOR REFERENCE

Assy Ref. ~hp-~ Stock No. | JEDEC
Des. (if any)
Al4Al CR1-8 1801-0179
CR9, 10 1901-0040
CR11 1901-0179
Q1 1853-0015 2N3640
Q2 1854-0092 2N3563
Q3 1854-0071 2N3391
Q4 1854-0092 2N3563
Q5 1853-0015 2N3640
Q6 1854-0092 2N3563
Q17, 8 1853-0015 2N3640
Q9 1854-0071 2N3391
Q10 1854-0092 2N3563
QL1 1853-0015 2N3640

OSCiLLATOR |,
CONTROL ISEE Figyeg)

FOR SWITCH DETAILS SEE
SEE FIG 7-12

T — — = GANGED TO St
FREQUENCY
O vz ]

Al4Pl AlaW2

RF OUTPUT TO
LOCK LOOP SAMPLER
AIBAE

{SEE F16.7-T)

Alawd

onliapippite |
(OELY
RF INPUT FROM
EXTERNAL SOURCE
OR INT, RF QSC.
{SEE FIG. 7-8)

cASTING J/l_ ¢



https://www.manualsplus.com/



https://www.manualsplus.com/

©

OSCILLATOR LEVEL

CONTROL {SEE FIGT-8) Alawi(
. P70 Al4 RF OSCILLATOR ASSY _
——f T e T e —— - —— — o ——
Al4Al VIDEO AMPLIFIER AND MODUL ATOR

FOR SWITCH DETAILS SEE
SEE FIG 7-12

Qrun

$-—~ = GANGED TO SI
! FREQUENCY _
ISTOR RRauENe
ZTIONS © O O Trawae wwi]
HEW) LA _
ideo Amplifier and Modulator Alap w2 _
! AF OUTPUT TO ) -
ode Connection LOGK LOOP SAMPLER H ‘
(SEE FI6.7-7)
slue wire oscillator level control _
signal to RF Oscillator AL A3
ey ose ! e 4
cable A14W2, RF output to lock loop (EXToseiN | ! -
sampler A13A6 RF INFUT FROM
EXTERNAL SOURCE
ire ground wire to 52 BR (1) SEMICONDUCTOR REFERENCE .c%mﬁ...w.un?o%n. _
lack - )
" va blue to 52 BR (1 Assy Ref. —hp- Stock No. | JEDEC _
) Des. (if any)
cable A14W3 RF input from Al4J1 Sﬁ_zarﬂr*
EXT OSC IN Al4Al CR1-8 1901-01179
cable A14W1 to RF output jack (front MWMM 10 WWNWHMMWM _
panel), Al14J3
3 # VF from filter in Ql 1853-0015 2N3640 _
adjacent compartment Q2 1854-0092 2N8563
s Q3 1854-0071 2N3391
Ire
v M_.Mem_ grd. m%a Q4 1854-0092 | 2N3563
o ™ jacent Q5 1853-0015 | 2N3640
parimen Q6 1854-0092 | 2N3563
ire —VF from filter in Q7,8 1853-0015 2N3640
adjacent Q9 1854-0071 2N3391
N Q10 1854-0092 2N3563
n
#F ceramic) to Al4J1 Q11 1853-0015 2N3640
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RF OUTPUT

REFERENCE DESIGNATORS

w=—JAI43 Al4at Ale A)S
alawl ci-3 | co-14 | @
cri-l | wi-3 |
= Ji-3 L2 P3
FoscWlgjorassy 0 __ u e Riz-32
£0 AMPLIFIER ANO MODUL ATOR RI-SI [ R5-8 s1c.p
— — — L —— TO OSCILLATOR wi-3 wi~3
: j : (SEE FIG.7-8)
+vF
s i
* - AMPLIFIER: ataLl _
LA 22 D
. LY —p— — =20V
yRa3 s T _
Al4CIO
L3N QN «9.
22 ﬁwluu_
YT -— +20V
Hb_an_m
S
@ P/0 AlS MAGNITUDE RANGE O
@D | CONTROL SIGNAL MAGNITUDE RANGE ()
- FROM ALC AMPLIFIER RANGE SWITCH
1 I A6 (SEE FI6.7-4) 2 e - — — —— —
_ gty _
@ / 7 ase
AlSRI3 AIBRIS !
/ Al
_ 10 ' H 510 820 e 13w
>——e0- |
RF TEST SIGNAL
Alssich AIBRIZ TAISRI4 AlssioF | asam T0 Al6 PROBE
56 27 AIBRIG SEE FIG.7-2
56
| m 7 3 |
|, ; _
‘MODULATOR Al _
T -CRi-8 _
A AISRIS  AISRI
CRI CR2 ‘CR3 R4 :. mE i S 3 _
ASRIT AISR20
5 sl
= AlISR22 =
* s (7] 24K s
o ' ' )
AISWS
aisR21 aISR23
sl si _
= AiBR2S
_ s [ 820 s
. S _
AISP3 AISR26
_ 56 _
7
_ . . o _
B AISR29
| i i
= AISR31
s [30K] 68 2 _
_ o ‘ Y o
_ AISR30 _
100
_ s [55 . |
L_" -
—_ s sowaron ceme en
£
COPYRIGHT (966 BY HEWLET T -PACKARD CO,
Figure 7-8

Vobugston watr an

MODULATOR CKTS.
7-19/7-20
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R

ac coupted

ac coupled

®

o5t
G
1 @ N
RS
33K
®| °°
ON
™ ®
Fl
3/4A S8
Ll
w 220
( H ) —~ Jt CED
T TTT /— -
! 1 \ o
" [ | T oco02
HES) _ =g &
' <t 1 T oot sV
] “ Jez
| oo
D <
pat
L2
220

J

REFERENCE DESIGNATORS

CHASSIS Al
Ci-7 Ci-6
osi CRt-11
4 Q-4
L2 RI-|4
Ql-4
RI=5
§1,2
Tl
wi

(D)
> —e 20V
@38 = S0 = 600
@3 om
v SERIES
PRE — REGULATOR
al A mammuwc_vb,_.o*a Q2
' L ~5.8v
R3 =
0.56 = m
-~0.2v
(e @3
2 i e® Al POWER SUPPLY REGULATOR
cRs _ ﬁ)\—/ }—e +20v
= Ri4
Ql 33K 1
DRIVER Ry L w_n
%] oar ~52V [T 3 5
08 .
rd DN
1 CRY
~QEV.
i ERROR 2 e ¢|.w b
AMP
RG 10
18K F 196K
NOTE ’ = 1 _
VOLTAGES IN REGULATORS DEFEND. ON =20v
28VAC TG LAMP ASSEMBLY BREAKDOWN POTENTIALS -OF GRS 8:CRS _
& et Rkt 26.1V £10% ~20 ADJ
@ o g L)
r 27K
- —20v
hadd ERROR me
: 50
ORIVER ) e
a3 -7v
- _
R ~20,8¥ . —
san : 78 CRU Ri3 *tlca
) 33 L2k T so
i e ke A
| - @o,& 100K
. ¢ é — 20V s e
SR, N
3
G5D @
-20.8V
SERIES
; GzZD GRS REGULATOR
14 * 12 e —e 20V
s @ P
3 ce doer PRE —
@z® CR4 500 1000
3 1 i +H * REGULATOR
= +

COPYRIGHT 1966

BY HEWLETT-PACKARD CO.

Figure 7-10
POWER SUPPLY

7-21/7-22
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S¥E® COMPONENT SIDE
CIRCUIT ONLY SIDE

TRANSISTOR
CONNECTIONS C
(TOP VIEW)

04815 - 60360

qn

WAVEFORMS

124

Vert: 10 mV/cm, ac coupled Vert: 0.2 mV/cm, ac coupled
Sweep: 5 ms/cm Sweep: 5 ms/em
Sync: Line Syne: Line

Vert: 10 mV/em, ac coupled Vert: 0.2 mV/cm, ac coupied
Sweep: 5 ms/cm Sweep: 5 ms/em
Sync: Line Sync: Line

SEMICONDUCTOR REFERENCE

Assy Ref. ~hp~ Stock No. JEDEC
Des. (if any)
Chassis Qi-4 1850-0038 2N301
Al CR1-4 1901-0028
CRS 1902-0228
CR6 1901-0028
CR7 1901-0040
CR8 1901-0228
CR9 1901-0028
CR10 1902-0057
CR11l 1901-0040
Q1 1854-0071 2N3391
Q2-4 1853-0016 2N3638
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MAGNITUDE RANGE (9)
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MANUAL CHANGES
RF VECTOR IMPEDANCE METER
Model 4815A
Manual HP Part No. 04815-90011

Make all corrections in the manual according to errata below, then check the following table for-your power supply serial
number and enter any listed change(s} in the manual.

SERIAL - MAKE SERIAL MAKE

CHANGES Prefix Number CHANGES

631-00106, -00110, ’ 1 1205A 01876-02120 1 thru 17

-00111, -00115 . 1205A 02121-02435 1 thru 18

652 . 1 1205A 02436-02610 1 thru 19

701 1,2 1205A 0261102910 1 thru 20

717 1thru 4 1602A 02911-02940 1 thru 21

723 1thrub 1606A 02941-03150 1 thru 22

734 1 thru 6 1639A 03151-03270 1 thru 23

742 1thru 7 1709A  103271-03480 1 thru 24

801 » 1thru 8 1805A 03481-up 1 thru 25

812 1thru 9

840 1 thru 10

850 1 thru 11

910 : 1 thru 12

914 1 thru 13

927 1 thru 14

1038 ‘ 1 thru 15

1130 1 thru 16

ERRATAY Figure 5-1, 5-8: Delete location information for A14A2C1.

Figure 7-8: Value of A14A3C1 shouid be 0.1 (0.1uF).

Figure 7-3: A12Q4 collector voltage should,be 5.1V.

Figure 7-4: A6 component identification should be

Figure 5-12: GE manufactured device shown. Lead config-
uration differs with manufacturer. Refer to manufacturers
case outline drawings.

Table 6-1, Page 6-15: Reverse description of A14S1 and
A14S2,

Table 5-3: Under IMPEDANCE AND PHASE ACCURACY,
step f, last sentence to read: “"Adjust trimmer for OHMS
Meter reading of 0.95 on X1K range (95% of F. S.)".
Under PHASE ANGLE CALIBRATION, step d, add:
FREQUENCY (MHz) —0.6.

Page 3-5: Add Part No. of slide rule calculator {P/N 5952-
2516) to paragraph 3-26.

Pagagraph 5-25: Change sentence to read: A12R3 controls
voltage channel gain.

Paragraph 5-39: Change b1 to read: should indicate
approximately 10002 0°.

Tabie 6-1, Page 6-6: Change Part No. of AGL2 from 9140-
0239 to 9100-1798.

CHANGE 1:

Figure 7-8: Delete A14A2C1 from A14A2. Add A14C15
in parallel with A14C1.

Tabile 6-1, Page 6-15: Add A14C15, 0132-0003, C: var,
0.7 - 3pF.

Add location information for A14C15 as shown in
following figure.

N Al4Cs
AL4T5 - °A14T;4

AlCL—@ '\ o ©A1404
[ 3] —\ 0?14?,3

A14C2 @ALcs

©

0 Q~xiere

| || A14T1::-_—————J_'\

Table 1-1: Change RF Monitor output from 150mV min
to 100mV minimum. '
Table 5-3: Part 1 (FREQUENCY) step f change to read:
RF Millivoltmeter should read more than 100mV over

range - - - .
Paragraph 5-22d: Change A14A2C1 to A14C15.

CHANGE 2:

Table 6-1, Figure 7-10: Change Stock No. of Q1-Q4 from
1850-0038 to 1850-0098. Delete 2N301 from description.
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CHANGE 3:

Table 6-1, Page 6-13: Add A13A1C11, C: fxd, cer. 0.1uF,
—20 + 80%, 50 vdcw, Stock No. 0150-0121.

Figure 7-2: Add A13A1C11 from base of A13A1Q1 to
common. Add A13A2C11 from base of A13A2Q1 to
common.

CHANGE 4:

Paragraph 1-13: Add sentence: "Additional pin receptacles
{HP Part No. 1250-0928) are provided for this adapter”.

Paragraph 1-15: Delete last sentence and replace with:
""The threaded end of the center pin is tightened in the
probe tip using the (HP Part No. 8710-0906) Hex-Nut
Driver. CAUTION: Do not overtighten the center pins”.

Figure 1-2: Change Stock No. of Probe Center Pin from
04815-20010 to 04815-20770. Add: Stock No. 1250-
0928 Pin Receptacle. Add: Stock No. 8710-0906 1/8
Hex-Nut Driver. '

Table 6-1, Pages 6-16, 6-22: Change Stock No. 0362-0007
to 0362-0026, crimp sleeve.

Table 6-1, Page 6-20: Change item Ref. No. 41 from Stock
No. 0510-0054 to 0510-0005, Tru-arc, .250 dia. Page
6-23 delete Stock No. 0362-0021, Uniring (red).

CHANGE b:

Figure 7-7: Change A13A6C11 from 2000pF to 0.01uF.

Table 6-1, Page 6-14: Delete A13A6C11. Add: A13A6C11
0150-0093, C: fxd, cer, 0.01uF, —20% + 80% 100 vdcw.

Figure 7-2: Replace A13A1R7 with jumper; replace
A13A2R7 with jumper.

Table 6-1, Page 6-13: Delete A13A1R7.

CHANGE 6:

Table 6-1: Change Stock No. of L1, 2 from 9140-0174 to
'~ 9100-2503.

ERRATA:

Table 6-1: Change Stock No. of A1I3A6CR1 and A13A6CR3
from 1901-0040 to 1901-0179.

CHANGE 7.

Table 6-1: Change Stock No. of A14A1Q1, A14A10Q5, and
- A14A1Q11 from 1853-0015 to 1853-0034. Delete
JEDEC No. 2N3640 in description column for above
transistors.

Figure 7-9: In Semiconductor Reference Table, change
Stock No. of Q1, 05, and Q11 from 1853-0015 to
1853-0034. Delete JEDEC No. 2N3640 for above
transistors.

%

Ae

ERRATA:

Table 6-1, Page 6-19: Add the following to Probe Check:
2190-0883 Washer, flat, Bakelite.

CHANGE 8:

Table 6-1, Page 6-7: Delete: A6R12, A6R13, A6R14, and
ABCR4. Add: A6R27 0757-0976 R: fxd, met film, 150K
ohms, 2%, 1/8W. Change: AGQ4 from 1854-0071 Transistor
NPN, Si. 2N3391 to 1855-0062 Transistor, field effect, N
channel, type A.

Figure 7-4: Delete A6Q4 stage and A6 circuit board layout,
and substitute attached changes. O4 stage may be pasted
directly over original schematic.

CHANGE 9:

Table 6-1, Page 6-14: Change the following:

a. A13A3CR5 from 1901-0055 to 1901-0331 Diode,
step recovery.

b. A13A3R1 from 0757-0900 to 0757-0893 R: fxd, met
ox 5182, 2% 1/4W.

c. A13A3R6 from 2100-0092 to 2100-0755 R: var ww
1k 5% 1W

d. A13A3R7 from 0757-0924 to 0760-0008 R: fxd met
film 470€2 5% 1W

e. A13A3T1 from 04815-66001 to 04815-80010.

f. Delete A13A3XT1 1200-0083 Socket, minature 7 pin.

Figure 7-7: Change A13A3R1 from 100%2 to 512; A13A3R6
from 10kS2 to 1k§2; A13A3R7 from 1k&2to 47052.

CHANGE 10:
Table 6-1, Page 6-13: Change the following:

a. A13A1C3 from 0160-0298 to 0160-0155 Cap Fxd
3300pF.

b. A13A1TR7 from 0757-0192 to 0757-0407, Res Fxd
200 ohm.

c. A13A1R19, 20 from 0757-0123 to 0757-0957, Res.
Fxd, 24.0k ohms

Figure 7-2, Page 7-5/7-6: Change the following:

a. A13A1C3 and A13A2C3 to 3300pF.

b. A13A1R7 and A13A2R7 to 200 ohms.

c. A13A1R19, 20 and A13A2R19, 20 to 24.0k ohms.

CHANGE 11:
Figure 7-6, Page 7-13: Change A2CR3 from 10V to 20V.
Table 6-1, Page 6-3: Change A2CR3 to Stock No. 1902-
0182, Diode, Si, Breakdown, 20.5V. 400mW.

CHANGE 12:

Page 7-17/18, Figure 7-8: Add to the schematic A14A2C3
a 1pF capacitor in parallel with A14A2C2. NOTE: This
capacitor was added to correct for a slight decrease in
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circuit capacitance as a result of casting changes. Field
repairs within Capacitor Assembly A14A2 are not recom-
mended, and the above addition is a schematic change only.

CHANGE 13:

Page 6-3, Table 6-1:
A102-4 to read:

Change Stock No. and Description of

1853-0099 Transistor, PNP, Si.

Page 6-6, Table 6-1: Change Stock No. and Description of
A5Q1-3 to read:. 1853-0099 Transistor, PNP, Si.

Page 7-15/16, Figure 7-7: Change the Semiconductor refer-
ence for A5Q1-3 to show Stock No. 1853-0099 and
delete the JEDEC number.

Page 7-21/22, Figure 7-10: Change the Semiconductor refer-
ence for A1Q2-4 to show Stock No. 1853-0099 and
delete the JEDEC number.

CHANGE 14:

Page 5-11, Paragraph 5-21: Add the foliowing steps to
the Modulator Adjustment Procedure:
i. Reset 4815A frequency to 108MHz.
j. Adjust HF GAIN ADJ A14A1C3 for 95mV rms across
A14A1R2.

Page 6-16, Table 6-1: Change Stock No. and Description of
A14A1C3 to read: 0121-0448 C: var cer, 2.5-6pF,
63vdcw NQO33.

Page 7-3 {Block Diagram): Add screwdriver adjustment
HF GAIN ADJ to Buffer amplifier A14A101/Q2.

Page 7-19/20, Figure 7-9: Show A14A1C3 as variable
capacitor 2.5 to 6.0pF. Label it HF GAIN ADJ.

CHANGE 15:

Page 6-2, Table 6-1: Change Stock No. of J1 to 1251-2357.
Change Stock No. of S2 to 3101-1234. Change Stock
No. of S1to 3101-1395. Change Stock No. and Descrip-
tion of C1, C2 to read: 0160-2108 C, fxd, disc cer.
0.002uF 250Vac.

Change Stock No. and Description of C3 to read: 0150-
0123 C, fxd disc, cer. 0.01uF 250Vac.

Change Stock No. and Description of W1 to read: 8120-
1348 W, Cable Assembly.

NOTE: Change 15 makes this model conform to I. E. C.
safety requirements for power wiring.

CHANGE 16:

Page 6-6, Table 6-1:
1853-0016.

Page 6-8, Table 6-1:
9100-1642.

Page 6-9, Table 6-1:
1670.

Change Stock No. of A5Q2, Q3, to
Change Stock No. of A7L1, L2 to

Change Stock No. of A9L1 to 9100-

CHANGE 17:

The standard colors for this instrument are now mint gray
(for front surfaces) and olive gray (for all other external
surfaces). Option X95 designates use of the former color
scheme of light gray and blue gray. Option A85 designates
use of light gray for front surfaces with olive gray used for
all other external surfaces. New part numbers are shown
on Page 5. ’

CHANGE 18:

Add to the reference designation index under A14— RF
Oscillator Assembly on Page 6-15, a new resistor, A14R9,
HP Part No. 0686-7505, 7552, 5%, 1/2W, quantity 1; and
one two-lug terminal strip, HP Part No. 0360-0417. On
Figure 7-8 of the schematic, A14R9 is connected in series
with the wire connected from terminal 11 of oscillator
range switch A14582 to lamp assembly board A14A4.

ERRATA:

Substitute the test fixture illustrated below for the one
shown in Figure 5-3 on Page 5-b. The substitute test
fixture is composed of probe socket 10210-25201 from
Accessory Kit 00600A and the additional parts shown
below,

YL LUG
o360-0377

CRRIC /7O
oO/52 - 00as”

G-RO SCREW
CONNECTOR 2230 - 0006

2850 -0928

2-LO NOT

/702/0- z520/

ERRATA:

Change the part number of A15C1 in the Impedance Range
Switch Assembly and of A14C14 in the RF Oscillator
Assembly to 0160-0168.

Make the following corrections to the Figure 7-3 portion of
the Figure 7-1 block diagram on Page 7-3:
Change the designation of "Preamplifier A12 Q3/Q4'* to
“"Preamplifier A12 Q1/Q2" and vice versa.
Delete the gain control from the current channel pre-
amplifier and add one to the Q1/Q2 voltage channel
preamplifier at the top of the page.
Change the output connector pin number of the Q3/Q4
current channel preamplifier from 11 to 1.
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On Page 6-12, Table 6-1: Change the part number of
A13L3-L7 to 9170-0894. +2fv

R9

The part number of the 10206A probe adapter described 39

in Paragraph 1-10 and shown in Figure 1-2 has been changed
from 10206-23201 to 04815-20811.

SG

Q4 BASE
On Page 6-19: Change the part number of the plug-in
extender board to 5060-2693.

CHANGE 19:

To Table 6-1 on Page 6-4, add capacitor A3C12, 0.02uF,
100V, 0160-0818. Also add this capacitor to the schematic;

it is connected in parallel with ASCR9 in the regenerative ALC
. . . BANDWIDTH
switch circuit on Figure 7-6. CONTROL
10
CHANGE 20: .

To Table 6-1 on Page 6-19, add resistor A15R34, 62k<2, 5%, : 1
1/2W, 0686-6235. On Figure 7-3 of the schematic, A15R34 '
is connected across A15R3 in the magnitude range switch '

assembly.

8 04815-60410

%S COMPONENT SIDE (7) TRANSISTOR e
CIRCUIT ONLY SIDE CONNECTIONS C&3
(TOP VIEW)

Model 4815A serials prefixed 801 and above
A6 ALC Amplifier and Bandwidth Control
Revised Schematic and Component Locator
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HP PART NUMBER
DESCRIPTION
Standard Option A85 Option X95
Cover, Top 5060-8589 5060-8589
Cover, Bottom 5060-8713 5060-8713
Cover, Side 5000-8717 5000-8717
Retainer 5060-8735 5060-8735 Refer to
Rack Mount 5060-8741 5060-0776 Manual
Front Panel {lower) 04815-00324 04815-00030 Parts List
Front Panel (upper) 04815-00323 04815-00180
CHANGE 21: CHANGE 22:
The following changes eliminate all germanium transistors In table 6-1, under A1 Power Supply Regulator Assy, add
from the 220V power supply and replace them with silicon heat dissipators (gty. 2) HP Part No. 1205-0033. The heat
transistors. dissipators provide better cooling for diodes A1CRb and
A1CRS.
In Table 6-1, under Chassis Components on page 6-2, add
diodes CR1 and CR2, gty. 2, HP Part No. 1901-0327. In table 6-1, under A14A1 Video Amplifier and Modulator
Assy, add the following:
On Power Supply schematic, Figure 7-10, (page 7-21/7-22), A14A1C32: capacitor, 27pF, 10%, HP Part No. 0140-
connect CR1 and CR2 as follows: 0005. ' '
CR1: Connect CR1 cathode to Q2 emitter and CR1 A14A1C33: capacitor, 0.1uF, 50V, HP Part No. 0150-
anode to Q2 base. . 0121.
CR2: Connect CR2 cathode to Q4 emitter and CR2
anode to Q4 base. On Figure 7-9, under A14A1: connect A14A1C32 from
“igy emitter of Q4 to ground and connect A14A1C33 from
iqu In Table 6-1, under Chassis Components on page 6-2, make —VF end of A14A1R23 to ground.
igur the following changes:
Jurg ERRATA:
ura Ref. Des. Stock No. Description
>ase) Change the first sentence of paragraph 3-26 to read ""As a
le 6| Q1 through Q4 1853-0059 Si PNP 2N3791 user convenience a slide rule type Vector Impedance Calcu-
144 R1, 2 0811-2114 fxd,ww,56082,5%, 2W lator (6952-2516) has been shipped with the Model 4815A."
1 5. R3, 4 0811-1831 fxd,ww,22,5%,3W {Slide rules are not shipped with separate manual orders.)
pf CHANGE 23:
ter In Table 6-1, under A1 Power Supply Regulator Assy. on
ler | page 6-3, make the following changes: The prefix number has been changed to 1639A. This is the
‘Qy only change.
[N ) Ref. Des. Stock No. Description
I to CHANGE 24:
h 5] A1C1 0160-0127 fxd,cer.,1uF,20%,25V
' ch A1C2 0160-0263 fxd,cer.,0.221.F,20%,50V  On page 6-8 of the parts list and the Figure 7-3 schematic,
5.3 A1CR6, CR9 1901-0460 Stabistor, 15V, 150mA change A7R21 (in series with —20V input to A7 board)
ma A1R1, R14 0683-5125 fxd, comp,5.1k§2,5%,1/4W to 90952 1% 1/8W, HP Part No. 0757-0422.
Yagq A1R2 0698-3150 fxd,film,2.37k2,1%,1/8W
91 A1R4,R5 0683-0475 fxd,comp,4.782,5%,1/4W
In Table 6-1, under Miscellaneous Parts on page 6-19, add
heat sink {qty. 2}, HP Part No. 1205-0030 (associated with
elef breakdown diodes A1CRb5 and A1CR8).
’ithi
6-1

T URSO e T
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ERRATA:

On page 6-8 change the HP Part No. of R18 in the A7 Twin-
Tee Amplifier Assembly to 2100-1772. The resistor has not
been changed; just its part number has.

On page 6-10, change A10 C8 to C14; specifications are
unchanged.

P CHANGE 25:

Change capacitors C3, 5, 9, 11, 17-20 in the A13 Sampler
Assy. to HP Part No. 0160-4671 on page 6-12.

In Figure 7-7 and Table 6-1, delete capacitor A5C10, HP
Part No. 0150-0050. Connect new resistor R21 (1082 £5%,
1/4W, HP Part No. 0683-1005) in its place.

In table 6-1 and applicable schematics, make the following
changes: change resistors A13A3R4 and R5 to 10052, 2%,
1/8W, HP Part No. 0757-0900. Delete resistor A1I3A3R3,
HP Part No. 0757-0898. Insert jumper (No. 22 wire) in its
place. Change diodes A13A3CR1 and CR2 to HP Part No.
1901-0050. Change fuse F1 (Chassis Components) from
HP Part No. 21100067 to HP Part No. 2110-0044.

1-27-78
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