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To help minimize the possibility of electrical fire
or shock hazards, do not expose this instrument
to rain or excessive moisture.

Manual Part No. 03575-90002

Microfiche No. 03575-90053

— o or £ T

« £ it

! : i i

I Y °

i SN

i I

. e LU
~ F ol - ~ .
[ ¢ i : ;’ﬁ
! . | S ¥
o P

| T R S bnis b B

©Copyright Hewlett-Packard Company 1972
P.O. Box 301, Loveland, Colorado 80537 U.S.A.

Printed: June 1976




L () Jvspeit

CERTIFICATION

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

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from 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] . During the warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute its
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer,
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE.
EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available
JSor 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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SAFETY SUMMARY

The following general safety precautions must be obsarved during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
liability for the customer's failure to comply with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

tained.

DANGEROUS PROCEDURE WARNINGS

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

l WARNING I

Dangerous voltages, capable of causing death, are present in this instrument. Use ex-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbois Used On Equipment or In Manuals.
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I
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I WARNING I

NOTE:

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

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

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in tite manner described in the installation
(operating) manual and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal struc-
tures.

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

Alternating or direct current (power line).

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

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

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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Model 3575A

3575A GAIN-PHASE METER 1Hz-13MMHz
MEWLETT o« PACKARD
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Figure 1-1. Model 3575A Gain-Phase Meter.

Table 1-1. Specifications.
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*Conditions:

1) Temperature Range 15° to 35° C.

2) Lowest applicabie Voltage Range settings must be
used.

3) Lowest applicabie Frequency Range setting must be
used.

4) Analog Output Voltage = 10 mV per degree with
> 2 Megohm load resistance.

Phase Stability and Accuracy is specified for a period
of 90 days after calibration.
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Conditions:

1} Temperature Range 15° to 35° C.

2) The accuracy of ratio {B/A) measurements is deter-
mined by the lowest input level and highest input
frequency. If the two input signals are not of the same
frequency, add + 0.5 dB to existing ratio tolerances.

3) Analog Output Voltage = 10 mV per dB/dBV with
> 2 Megohm load resistance.

4) Amplitude Stability and Accuracy is specified for a
period of 90 days after calibration.

Panel Meter Accuracy: * 3 counts (0.3 degrees, 0.3 dB/dBV}t

+Must be added to Amplitude Accuracy and Phase Accuracy
specifications to obtain total error tolerances for panel
meter readings.

Input Shunt Capacitance: < 30 pF (Also see Input Impedance
listing in Table 1-2.)
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SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

[-2. The Hewlett-Packard Model 3575A Gain-Phase Meter
is a versatile, wide-range ac voltage analyzer which affords
direct, convenient measurement of amplitude and phase
parameters. The major features of the instrument include
broadband frequency response, wide dynamic range, digital
readout plus a unique detection scheme which ensures
accurate phase measurements in the presence of noise and
distortion, These standard features, along with a variety of
options including dual panel meters, BCD output and
remote control, make the 3575A a truly flexible instrument
that is well suited for bench or systems applications.

1-3. the broadband frequency response of the Model
3575A extends from | Hz to 13 MHz in four overlapping
frequency ranges. For maximum operating convenience,
each range is designed to cover a wide band of frequencies
while range selectability allows the user to optimize
measurement accuracy and settling time over the entire
frequency spectrum,

1-4. The 3575A is equipped with two independent input
channels. Each channel provides an 80 dB dynamic range
which allows “hands off” operation with a wide range of
input levels. In addition, each channel is equipped with a
20 dB input attenuator which provides an extended oper-
ating capability of 100 dB in two voltage ranges. Input
sensitivity is from 0.2mV mms to 2 Vrms on the lower
range and 2 mV rms to 20 V rins on the higher range. The 1
Megohm < 30 pF input impedance of each channel permits
the use of 10:1 divider probes which further extend the
maximum input level to 200 Vrms and the overall oper-
ating range to 120 dB.

1-5. The 3575A contains a built-in dc digital voltmeter
which provides a direct indication of amplitude or phase on
a 3 1/2 digit (LED) display. Lighted annunciators on the
panel meter indicate dB V, dB or degrees depending on the
parameter being measured. The panel meter display is deter-
mined by the front panel Display switch which permits
selection of Amplitude or Phase presentation. For recording
purposes, an Analog Output (BNC) connector is provided
on the rear panel of the instrument. The Analog Output
supplies a dc voltage proportional to the panel meter
reading.

1-6. When Amplitude Display is selected, the panel meter
presentation is controlled by the front panel Amplitude
Function switch which permits selection of three different
functions. These functions are Log A, Log B and Log B/A.
When Log A or Log B is selected, the panel meter indicates
the logarithmic amplitude of the respective input signal in

dBV (1 Vmms=0dBV). Input levels from 0.2 mV mms
(- 74 dBV) to 20 Vrms (+ 26 dBV) can be measured with
0.1 dBV resolution in two voltage ranges. When Log B/A is
selected, the panel meter indicates the relative amplitude of
the two input signals in dB. The display range for relative
measurements is from - 100 dB to +100dB with 0.1 dB
resolution. Since the two input channels each contain ac/dc
converters and are totally independent, relative measure-
ments can be made between two signals that differ in
frequency.

1-7. The 3575A amplitude functions are particularly useful
for measuring gain, attenuation and other characteristics
where amplitude comparison is required. The Log B/A
function eliminates the need for separate input and output
measurements and time consuming difference calculations.

1-8. When Phase Display is selected, the 3575A measures
the phase difference between two input signals. The phase
measurement range is from - 180 degrees to + 180 degrees
with 12 degrees overrange and 0.1 degree display reso-
lution. Due to the wide dynamic range of the instrument,
phase difference can be measured between two signals that
differ in amplitude by as much as 100 dB.

1-9. An accurate phase meter is of little value unless the
accuracy can be maintained in the presence of noise and
distortion. Unlike conventional phase meters, the 3575A
uses two phase detectors rather than a single phase
detector. This, in conjunction with a highly effective error
correction scheme, greatly reduces the effects of noise and
distortion on phase readings.

1-10. SPECIFICATIONS.

I-11. Table 1-1 is a complete list of the Model 3575A
critical specifications that are controlled by tolerances.
Table 1-2 contains general information that describes the
operating characteristics of the Model 3575A.

1-12. Any changes in specifications due to manufacturing,
design. or traceability to the U.S. National Bureau of
Standards are included in Table 1-1 in this manual.
Specifications listed in this manual supersede all previous
specifications for the Model 3575A.

1-13. OPTIONS.

1-14. There are presently three instrument and two acces-
sory options available for the Model 3575A. These options
are as follows:

1-1
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Option Factory Installed*
Dual Panel Meters Option 001
Dual Panel Meters, Option 002
BCD Outputs and Option 002,
Remote Control 003**
Kit, Rack Mount Option 808
Additicnal Manual Option 910

Model 3575A

* Field installable option kits are available.

** Options 002 and 003 are identical
except for assertion states of BCD
outputs {see Table 1-2).

Table 1-2. General Information.

INPUTS
Front Panel Inputs: Female BNC connectors
Input Impedance: 1 Megohm {nominal} shunted by < 30 pF

Rear Panel Inputs: Holes are provided on the rear panel for
installing BNC input connectors in place of the front panel
input connectors. When rear-panel inputs are used, the shunt
capacitance increases to approximately 40 pF (not compat-
ible with 10:1 divider probes).

ANALOG OUTPUTS

Connectors: Female BNC connectors, labeled ANALOG OUT-
PUT 1 and ANALOG OUTPUT 2 are located on the rear
panel of the instrument. Analog Output 2 is used only in
instruments equipped with dual panel meters (Options 001
and 002).

Resistance: 1 Kilohm (nominat)
Output Voltage:

Amplitude Measurements: 10 mVdc per dB/dBV with

> 2 Megohm load resistance.
Phase Measurements: 10 mVdc per degree with > 2 Megohm
load resistance.

RESPONSE TIME

Typical Settling Time: {following a change in input parameters):

100 % * 95 % * 90 % *
Frequency Range Settled Settied Settled
1Hz-1kHz 30 sec. 20 sec. 17 sec.
10 Hz - 100 kHz 3 sec. 2 sec. 1.7 sec.
100 Hz - 1 MHz 0.3 sec. 0.2 sec. 0.17 sec.
1kHz-13MHz | 30 ms. 20 ms. 17 ms.

* Percent of final reading

RANGES
Frequency Range: 1 Hz to 13 MHz in four ranges:
1 Hzto 1 kHz
10 Hz to 100 kHz
100 Hz to 1 MHz
1 kHz to 13 MHz
Dynamic Range: 80dB
Operating Range (Each Channel}: 100 dB in two ranges:

0.2mVrmsto2Vrms (- 74 dBV to + 6 dBV)
2mVrmsto 20 Vrms (-54 dBV to + 26 dBV)

DISPLAY MODES

Amplitude or Phase (front panel DISPLAY switch)

AMPLITUDE MEASUREMENTS

Amplitude Functions: A dBV, BdBV, or B/A (front panel
AMPLITUDE FUNCTION switch)

Display Range (A dBV, B dBV): -74.0dBV to +26.0dBV (in
two Voltage Ranges)

Display Range (B/A): - 100.0 dB to + 100.0dB*

* Both input signals must be within the range of 0.2 mV rms
to 20 V rms.

Display Resolution: 0.1 dBV, 0.1 dB
Amplitude Reference (A dBV, B dBV): 1V rms =0dBV
Reference Channet (B/A): Channe! A*

* A negative reading means that the signal applied to Channel
B is lower in amplitude than the signa! applied to channel
A: a positive reading means that the signal applied to
Channel B is greater in amplitude than the signal applied
to Channel A.

PHASE MEASUREMENTS

Phase Measurement Range: - 180 degrees to + 180 degrees with
12 degrees overrange

Display Resolution: 0.1 degree

Phase Reference: A or -A (front PHASE REFERENCE

switch)*

*1} Channe! A is the reference channel. A negative reading
means that B lags A; a positive reading means that B leads
A.

*2) With the Phase Reference set to - A, Channel A is
inverted and the phase reading is offset by 180 degrees.

Error Introduced by Noise: < 2 degrees {(nominal) fora 1 Vrms
10 kHz sine wave and 1 MHz gaussian noise on one channel
with 30 dB signa! to noise ratio using the 100 Hz to 1 MHz
Frequency Range.

Error Introduced by Distortion:

Even Harmonics: Cancelled - No Error

Odd, inPhase Harmonics: No Error

Odd, Out-of-Phase  Harmonics: < 0.6 degrees (nominal)
when total odd harmonic distortion is more than 40 dB
below the fundamental.
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Tabie 1-2. General Information (Cont'd).

DIGITAL READOUT

Display: 3 1/2 digits with fixed decimal indicator, polarity sign
and annunciators.

Reading Rate {Internal Sampling}: 4 readings per second
GENERAL

Operating Temperature Range: 0° C 10 + 55° C, unless other-
wise specified

Storage Temperature: -40° Cto + 75°C

Power Requirements: 115V or 230V *10%, 48 Hz to
440 Hz, 50 VA, maximum.

Weight:

Net Weight: 18 1/4 Ibs.
Shipping Weight: 25 Ibs.

Dimensions:

NOTE —— e — e
OMENSIONS 1 NCHED AND (WILLIMETERS)
{2 €18 RACK HEIGHT UNCLUDING FILLER STRIP) T
O CABINET WEIGMT HNCLUDING FEET) ADD 5
419 10 €14 Asck mEiGHT | P+

(@raean arnow wgcess

OPTIONS

Dual Panel Meters {Option 001): The 3575A Option 001 is
equipped with dual panel meters and dua! anaiog outputs for
simultaneous amplitude and phase presentations.

Left-Hand Panel Meter: Indicates A dBV, BdBV or B/A as
determined by the Amplitude Function switch setting.

Right-Hand Panel Meter: Indicates B dBV or phase as deter-
mined by the Amplitude B/Phase switch setting.

Dual Analog Outputs: Rear panel BNC connectors provide
dc output voltages that correspond with the respective
panei meter readings (also see Analog Output heading).

Dual Panel Meters, BCD Output and Remote Contro! (Options
002, 003): The 3575A Options 002, and 003 are equipped
with dual panel meters and dual analog outputs (same as
Option 001) plus dual BCD outputs and a compiete remote
control capability.

Remote Logic: The 3575A Option 002 uses Low True TTL
logic for BCD outputs and remote control lines. The
3575A Option 003 uses High True TTL logic for BCD
Outputs and Low True TTL logic for remote control
lines.

State ] BCD Outputs * l Remote Control Lines

o

“0” +24Viwo+5V Openor+24Vio+5V

e OVtio+04V Gnd.or -05Vtwo+04V

* in 3575A Option 003, BCD Outputs are High True.

BCD Outputs: Provide paraliel binary-coded data that corre-
sponds with the respective panel meter reading. Fourteen
lines for each pane! meter include three 84.2-1 BCD-
coded digits, a single line overrange ('1°") digit and a
single tine polarity indicator.

Overioad OQutputs: Three output lines, AOL' BOL and
“overload”’, indicate overload on A, overload on B and
overioad on A OR B.

Remote Control Lines: Eight input lines accept parallel
binary instructions for remote control of all front panel
functions, ranges and settings (except LINE ON/OFF)
internal storage is not provided.

Control Modes: Local or Remote (1 controi line)

Remote Measure: 1 control line*

* In the Remote Control mode, the panel meters must be
externally triggered by applying a ground-true momen-
tary pulse (> 1 ms) to the Remote Measure iine each
time a reading is required. The Remote Measure
command should not be applied for at least 0.5 ms
following any change that affects the programmed
state of the instrument.

Isolation: Remote input and output lines are }10f isolated.

Trigger Mode: Delayed or Non-Delayed (1 control line)*

* The trigger mode determines the time required to
obtain panel meter readings or BCD outputs initiated
by the Remote Measure command. In the Delayed
mode the time is variable and is controlled by the
Frequency Range setting:

Frequency Range | Delay Time {nominal)

33 seconds

1Hzto 1kHz
10 Hz 1o 100 kHz
100 Hz to 1 MHz
1 kHz to 13 MHz

4 seconds
1.1 seconds

0.66 seconds

In the Non-Delayed mode, the measurement time is
fixed at 600 ms regardless of the Freguency Range
setting.

Data Flags: + Data Filag and - Data Fiag (2 output lines)*
* Provide a "'‘Data Ready’’ indication to the external
controller. Flags are “'set” by the Remote Measure
puise and ‘reset” at the end of the delay (Trigger

Mode) cycle.
Condition I Indication l + Data Flag L - Data Flag
“Set”’ Data Not Ready 1 0
"“"Reset”’ Data Ready 0 1
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1-15, For further information concerning these options,
refer to Table 1-2 (General Information) or Section III in
this manual or contact the nearest -hp- Sales and Service
Office.

1-16. ACCESSORIES SUPPLIED.

1-17. Table 1-3 is a list of accessories supplied with the
Model 3575A.

1-18. ACCESSORIES AVAILABLE.

1-19. Table 1-4 is a list of Hewlett-Packard accessories that
are available for use with the Model 3575A.

1-20. INSTRUMENT AND MANUAL IDENTIFICATION.

1-21. Hewlett-Packard uses a two-section serial number.
The first section (prefix) identifies a series of instruments.
The last section (suffix) identifies a particular instrument
within the series. If a letter is included with the serial
number, it identifies the country in which the instrument
was manufactured. If the serial number of your instrument
is lower than the one on the title page of this manual, refer
to Appendix C for backdating information that will adapt
this manual to your instrument. All correspondence with
Hewlett-Packard should include the complete serial
number.

1-4

Model 3575A

Table 1-3. Accessories Supplied.

Description Quantity -hp- Part No.
interface Connector 1 ea. 1251-0086
(Opt. 002, 003)
Accessory Kit 1 ea. 03575-84411
Includes the following:
PC Board Extender {22 pin) 1 ea. 5060-5989
PC Board Extender {12 pin) 1 ea. 5060-5988
PC Board Extender (10 pin) 1 ea. 5060-5987
Table 1-4. Accessories Availabte.
-hp- Model Description
10004A Voltage Divider Probe (miniature)
456A AC Current Probe
562A-16C Printer Cable
{for 5050A and 50558 Printers)
11048C 50 Ohm Feed-Thru Termination
11094B 75 Ohm Feed-Thru Termination
11095A 600 Ohm Feed-Thru Termination
5060-8739 Rack Mounting Kit
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INSTALLATION AND

2-1. INTRODUCTION.

2-2. This section contains information and instructions
necessary for installing, shipping and interfacing the Model
3575A Gain-Phase Meter. Included are initial inspection
procedures, power and grounding requirements, environ-
mental information, mounting instructions, instructions for
repackaging for shipment and interfacing information for
Option 002 and 003 instruments.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechani-
cally and electrically before shipment. It should be physi-
cally free of mars or scratches and in perfect electrical order
upon receipt. To confirm this, the instrument should be
inspected for physical damage incurred in transit. If the
instrument was damaged in transit, file a claim with the
carrier. Check for supplied accessories (Table 1-3) and test
the electrical performance of the instrument using the
performance check procedures outlined in Section V. If
there is damage or deficiency, see the warranty on the
inside title page of this manual.

2-5. POWER REQUIREMENTS.

2-6. The Model 3575A can be operated from any source of
115 or 230 volts (x10%), 48 Hz to 440 Hz. Power
dissipation is 50 VA; maximum.

2-1. Power Cords.

2-8. Figure 2-1 illustrates the standard power plug config-
urations that are used throughout the United States and in
other countries. The -hp- part number shown directly below
each plug drawing is the part number for a 3575A power
cord equipped with the proper plug. If the appropriate
power cord is not included with the instrument, notify the
nearest Hewlett-Packard office and a replacement cord will
be provided.

125 V—6A* 250 V—6A*

N N .
[N N N \ ~ N 3 ; \\"
\“\v SN \\"} AN
8120-1351 8120-1369 81201689 8120-1348  8120-0698
*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-1. Power Cords.

INTERFACING

2-9. GROUNDING REQUIREMENTS.

2-10. To protect operating personnel, the National Electri-
cal Manufacturer's Association (NEMA) recommends that
the instrument panel and cabinet be grounded. The Model
3575A is equipped with a three-conductor power cable
which, when plugged into an appropriate receptacle,
grounds the instrument. The offset pin on the power plug is
the ground connection.

2-11. ENVIRONMENTAL REQUIREMENTS.

2-12. The Model 3575A is a low power, fully transistorized
instrument; therefore, no special cooling arrangements are
required. The 3575A should not be operated where the
ambient temperature is below 0°C (32°F) or above 55°C
(131° F) or where the relative humidity exceeds 95%. The
instrument should not be stored where the ambient
temperature is below -40°C (-40° F) or above 75°C
(167°F).

2-13. INSTALLATION.

2-14. Bench Mounting.

2-15. The Model 3575A is shipped with plastic feet and ilt
stand in place, ready for use as a bench instrument. The
plastic feet are shaped so that the 3575A can be mounted
on top of another Hewlett-Packard instrument.

2-16. Rack Mounting.

2-17. The Model 3575A can be rack mounted using the
Rack Mounting Kit (-hp- 5060-8739) separately available
as an accessory. Installation instructions are included with
the kit. The rack mount for the Model 3575A is an EIA
standard width of 19 inches.

2-18. REPACKAGING FOR SHIPMENT.

2-19. The following paragraphs contain a general guide for
repackaging the instrument for shipment. Refer to Para-
graph 2-20 if the original container is to be used; 2-21 if it
is not. If you have any questions, contact the nearest -hp-
Sales and Service Office (See Appendix B for office
locations).

NOTE
If the instrument is to be shipped to Hewlett-Packard for
service or repair, attach a tag to the instrument identifving
the owner and indicating the service or repair to be
accomplished. Include the model number and full serial
number of the instrument. In any correspondence, identify
the instrument by model number and full serial number.

2-1
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2-20. Place instrument in original container with appropn-
ate packing material and seal well with strong tape or metal
bands. If original container is not available, one can be
purchased from your nearest -hp- Sales and Service Office.

2-21. If original container is not to be used, proceed as
follows:

a. Wrap instrument in heavy paper, or plastic before
placing in an inner container.

b. Place packing material around all sides of instrument
and protect panel face with cardboard strips.

c. Place instrument and inner container in a heavy
carton or wooden box and seal with strong tape or metal
bands.

d. Mark shipping container “DELICATE INSTRU-
MENT”, FRAGILE", etc.

2.22. INTERFACING (Options 002, 003 only).

NOTE

The 35754 Options 002 and 003 are identical except that
Option 003 instruments use high-true logic for the BCD
outputs. In all other respects, the following information for
Option 002 instruments also applies to Option 003 instru-
ments.

2.23. The 3575A Option 002 supplies BCD outputs that
correspond with the panel meter readings and is equipped
for remote control of all front panel functions, ranges and
settings (except LINE ON/OFF). The remote input and
output lines are available at the rear panel Interface
connector, A19J1.

2-24. Figure 3-9 (Section III) illustrates the 3575A Option
002 Interface connector as viewed from the rear of the
instrument. The connector drawing and the table within the
figure provides complete input/output and control infor-
mation. A 50-pin mating connector (-hp- 1251-0086*) and
a 46-conductor cable are required to connect all input and
output lines, circuit ground and +5 Vdc to an external
controller or 1/O card.

2-25. Computer Interfacing.
2.26. For interfacing the Model 3575A Option 002 to an
-hp- computer, it will be necessary to utilize the informa-

tion in this manual to develop 1/O circuitry and software
that meets individual system requirements. For more

* Cinch No. 57-30500-375

Mode!l 3575A

detailed information concerning the 3575A Option 002,
refer to Paragraph 3-71.

2-27. Printer Interfacing.**

2-28. The 3575A Option 002 can be connected directly to
an -hp- printer (Model 5050B or 5055A) using the -hp-
562A-16C printer cable. The 3575A BCD output and data
flag connections are compatible with the 562A-16C cable
and modifications to the printer or printer cable are not
required. The printer, however, must be set or wired to
accept ground-true BCD inputs and an external ground lead
must be connected between the printer chassis and the
3575A chassis. In addition, there are two minor modifi-
cations that should be performed on the 3575A:

a. The Local/Remote control line (JI pin 50) is
automatically grounded when the 562A-16C printer cable is
connected. Grounding the Local/Remote line enables the
timing circuits in the 3575A but also disables the front
panel controls and enables the remote control lines. Besides
being inaccessible with the printer cable connected, the
remote control lines (J1 pins 9 through 12, 34 through 37)
are connected to the BCD input lines that control unused
printer columns, 5 and 6. If remote control operation is
desired, it will be necessary to fabricate an adapter that will
isolate the unused printer-input lines and permit external
connections to the 3575A control lines. If front panel
operation is desired, connect the jumper wire on the 3575A
Interface Assembly (A16B) between points 1 and 3 (see
Paragraph 3-86).

b. When using a printer it is necessary to supply a
Remote Measure command to the 3575A to initiate the
measurement cycle. When the printer cable is connected to
the 3575A, the Remote Measure line (J1 pin 21) is not
accessible. For this reason, a test point labeled “TRIG-
GER” is provided on the Interface Assembly, A16B. The
“trigger” test point is connected directly to the Remote
Measure line. For convenience, install a female BNC
connector (-hp- 1250-0083) in one of the holes provided on
the rear panel (Item 13, Figure 3-2) and connect a short
piece of wire between the BNC connector and the *“trigger”
test point on A16B. Apply the Remote Measure command
to the BNC connector.(Also see Paragraph 3-80)

NOTE
The 562A4-16C printer cable does not provide a solid
ground connection between the printer and the 3575A. For
this reason, it is necessary to connect an external ground
lead (short piece of copper braid) between the printer
chassis and the 35754 chassis.

2-29. For further information concerning the use of a
printer with the 3575A Option 002, refer to Paragraph
3-87.

** For Option 003 instruments, the printer must be set or wired to accept high-true BCD inputs.

[§9)
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SECTION Il
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. This section contains complete operating instructions
for the Model 3575A Gain-Phase Meter. Included is a
description of controls, general operating information, a
basic operating procedure and information concerning
Option 001 through 003 instruments.

3-3. CONTROLS AND INDICATORS.

3-4. Figures 3-1 and 3-2 illustrate and describe the function
of all front and rear panel controls, connectors and
indicators. The description of each item is keyed to the
drawing within the figure.

3-5. GENERAL OPERATING INFORMATION.
3-6. Input Connections.

3-7. The input signals can be applied to the 3575A through
twisted pairs, shielded cables equipped with BNC connec-
tors (-hp- 10503A Cable Assembly), or 10:1 divider probes
(-hp- 10004 A Voltage Divider Probe). Test leads should be
kept as short as possible to minimize extraneous pickup
and/or loss due to cable capacitance. When using 10:]
divider probes, it is first necessary to compensate the
probes as outlined in Paragraph 3-62,

3-8. Grounding and Termination,

3-9. In the design of the 3575A, extra care has been taken
to control internal ground currents that could degrade the
accuracy of amplitude and phase readings. Due to it’s wide
dynamic range and high sensitivity, however, the 3575A
can be affected by external ground currents or “‘ground
loops™ that are caused by poor grounding or incorrect
termination. This means that when using the 3575A,
particularly at low levels and low frequencies, the operator
must be extremely “ground conscious™ if accurate, repeat-
able readings are to be obtained.

3-10. There are basically two types of ground loops that
can cause measurement errors in the 3575 A. The first type,
commonly known as a power-line ground loop, is encoun-
tered at frequencies below the power-line frequency or at

integral multiples of the power-line frequency where either
or both input signais are below SO0 mV. The power-line
ground loop is caused by extraneous currents that circulate
between the signal source and the 3575A by way of
power-line ground. The other type of ground loop is
introduced by the signal source and is generally encoun-
tered at frequencies below 1 MHz where the signal applied
to one channel is greater than 1 Vrms and the signal
applied to the other channel is less than 10 mV rms. These
two types of ground loops are illustrated in Figures 3-3 and
3-4 and are discussed in the following paragraphs.

3-11. Power-Line Ground Loop. Figure 3-3A shows the
input arrangement for a simple grounded measurement. Ein
represents the source being measured along with any noise
associated with it and is generally called the “normal-mode
source”. Rs represents the source resistance and the
resistance of the high lead; Rg represents the resistance of
the ground lead. Current from Ein (normal-mode current)
flows through Rs. Z; and Rg and the instrument responds
to the drop across Zj. Aslong as the grounds on both sides
of Rg are identical. extraneous currents cannot circulate
between the source ground and the instrument ground. If,
however, the grounds are different due to voltage drops in
the ground lead or currents induced into it, a new source is
developed and the measurement appears as shown in Figure
3-3B. The new source, Ecm (the difference between
grounds) is called the “common-mode source’ because it is

‘common to both the high and ground lines. Common-mode

current can flow through Rg or through Rs and Zj. Since
Z; is usually much larger than Rs and since they are both in
parallel with Rg, most of the voltage across Rg will appear
across Zj causing an error in the amplitude or phase

reading.

3-12. To minimize power-line ground loops. the following
guidelines should be observed:

a. Keep input leads as short as possible.

b. Provide good ground connections to minimize the
resistance of Rg.

¢. Connect the signal source and the 3575 A to the same
power bus.

d. If a removable ground strap is provided on the signal
source, float the source to break the common-mode current

path.

L9V}
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Figure 3-1. Front Panel Description.

Panel Meter (Standard Model 3575A): Indicates ampli-
tude or phase depending on position of DISPLAY switch
{See Paragraphs 3-30 through 3-33}.

teft-Hand Panel Meter (Options 001—003): Indicates
amplitude only and is controlled by the AMPLITUDE
FUNCTION switch (See Paragraphs 3-32, 3-65 through
368).

Right-Hand Panel Meter (Options 001-003 only}: Indi-
cates B dBV or phase depending on position of AMPLI-
TUDE B/PHASE switch {See Paragraphs 3-33, 3-68 and
3-69).

LINE Switch: Applies line voltage to the instrument
when set to the ON position.

DISPLAY Switch (Standard Model 3575A): Selects

AMPLITUDE or PHASE presentation,

AMPLITUDE B/PHASE Switch (Options 001-003: Se-
fects AMPLITUDE B (B dBV) or PHASE presentation for
the Right-Hand Panel Meter.

Channel A Voltage Range Switch: Selects the input range
for channel A {See Paragraphs 3-24 through 3-26).

FREQUENCY RANGE Switch: Selects any of four
overlapping frequency ranges. The upper limit within each
range applies to phase only. The lower limit applies to

both amplitude and phase (See Para 3-27 through 3-29).

@

® ®

AMPLITUDE FUNCTION Switch (Standard Model
3575A): Controls the meter presentation when the DIS-
PLAY switch is in the AMPLITUDE position. The
AMPLITUDE FUNCTION switch selects any of three
functions: Log A (A dBV), Log B (B dBV) or Log B/A
(dB).

AMPLITUDE FUNCTION Switch ({Options
001-003): Controls the Left-Hand Panel Meter presenta-
tion. As in the Standard Model 3575A, selects Log A
{A dBV), Log B (B dBV) or Log B/A (dB).

PHASE REFERENCE Switch: Controis the phase of the
reference channel, Channel A. With the PHASE REFER-
ENCE switch set to the A position, the phase reading is
direct. With the switch set to the - A position, the channel
A signal is inverted and the phase reading is offset by 180
degrees (See Paragraphs 3-34 through 3-36).

Channel B Voltage Range Switch: Selects the input range
for channel B (See Paragraphs 3-24 through 3-26).

Channel A Input Connector: Female BNC connector
accepts 0.2 mV rms to 20 V rms, 1 Hz to 13 MHz input
signal for channel A. Input impedance is 1 Megohm
{nominal) 30 pF (See Paragraphs 3-6 and 3-7).

Channel B Input Connector: Female BNC connector
accepts 0.2 mVrms to 20 Vrms, 1 Hz to 13 MHz input
signal for channel B. Input impedance is 1 Megohm
{nominal) 30 pF (See Paragraphs 3-6 and 3-7).
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Figure 3-2. Rear Panel Description.

Interface Connector, A19Jt (Options 002, 003
only): Accepts low-true binary inputs for remote control
of all front panel functions, ranges and settings. Supplies
84-2-1 BCD~<oded outputs for the two panel meters (See
Paragraphs 3-71 through 3-74).

Holes: Provided for installing rear panel input connectors
in place of the front panel connectors.

Ground Terminal: Connected to circuit ground and outer
chassis ground. Terminal permits connection to chassis of
signal source or to other external ground to help minimize
ground loops (See Paragraph 3-17).

ANALOG OUTPUT 2 (Options 001—-003 only): Supplies
dc voltage (10 mV/dBV or 10 mV/deg.) that corresponds

@

with the Right-Hand Panel Meter reading {See Paragraphs
3-37 through 3-40).

ANALOG OUTPUT 1 (Standard Mode! 3575A): Supplies
de voitage (10 mV/dB or 10 mV/degree) that corresponds
with the panel meter reading. {See Paragraphs 3-37 and
3-38).

ANALOG OUTPUT 1 (Options 001—-003): Supplies dc
voltage (10 mV/dB} that corresponds with Left-Hand
Panel Meter reading {See Paragraphs 3-37 through 3-40).

Power Input Module (A18): Accepts power cord supplied
with the instrument. Contains line fuse and 115 V/230 V
selector switch (See Figure 3-5).

R GROUNDED GROUNDED
" WS MEASURING INSTRUMENT MEASURING INSTRUMENT
HIGH" SOURCE e e bbb bidt)
RESISTANCE r Rs HIGH[_
AAA- AA-
HIGH © i 20,
Ein !
NORMAL INPUT E.
MODE ! Z) | \MPEDANCE " | Z
SOURCE l Rq |
GND
—CN0! o DY —®
Rg
GROUND LEAD —_ == t—)—|——
RESISTANCE
e . ——————— e’
SOURCE GROUND INSTRUMENT GROUND - _®- -
— E =
SOURCE = cm = INSTRUMENT
‘ COMMON '
GROUND MODE GROUND
SOURCE 31575-8-2738

Figure 3-3. Power-Line Ground Loop.
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3-13. Source-induced Ground Loop. Figure 3-4 illustrates
a ground loop that is introduced by the signal source. In
Figure 31, the signal applied to channel A is 2 V s and
the signal applied to channel B is 0.2 mV rms. As illustrated
in the figure, part of the current from the 2V source
returns through the ground lead of the 0.2 mV source
producing a voltage drop across the ground lead resistance,
Rg. As in the power-line ground loop. the source resistance,
Rs and the ground lead resistance Rg are in parallel with
Zb. Due to the 50 ohm termination place directly across
Zb. however. less than half of the voltage dropped across
Rg is present across Zb. Although this voltage is very small,
it is targe enough to affect the amplitude and/or phase of
the 0.2 mV signal.

3-14. Note that most of the current from the 2 V source is
flowing through the 50 ohm termination of the channel A
input and depending on the resistance between the A and B
input commons, a good portion of the current is returning
through the channel B ground lead. If the 50 ohm
termination was placed directly across the output of the
2V source. however. very little current would flow in the
ground leads. Lowering the current in the ground leads
reduces the drop across Rg and thereby minimizes the
common-mode voltage and the resulting error.

3-15. Fortunately, this type of ground loop is predominate
at low frequencies (below | MHz) where it is possible to
terminate at the signal source rather than at the input of
the measuring instrument. At high frequencies where it is
necessary to terminate at the end of the transmission line,
the error is normally insignificant as long as shielded cables
or twisted pairs are used for the input connections.

3-16. To minimize ground currents introduced by the
signal source, observe the following quidelines:

a. At frequencies below ! MHz, place the termination
for the high-level signal directly across the output of the
high-level signal source.

1) At frequencies above | MHz. terminate at the
3575A input.

b. If termination for the low-level signal is required,
place the termination at the input of the 3575A.

¢. Provide good ground connections by using shielded
cables equipped with BNC connectors. If shielded cables are
not available, use twisted leads.

d. Keep nput cables and leads as short as possible.

3-17. Checking For Ground Loops. To check for power-
line ground loops. proceed as follows:

a. Apply a 0.2mV to 50 mV mms. I Hz to 60 Hz (or
other power-line frequency) signal to either or both of the
3575A inputs.
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Figure 3-4. Source-Induced Ground Loop.

b. Set the 3575A to measure the amplitude of the
applied signal and note the panel meter reading.

¢. Connect a short piece of copper braid between the
common terminal of the signal source and the 3575A input
common (on one of the BNC input connectors).

d. Allow time for the instrument to stabilize and again
note the panel meter reading.

e. If connecting the copper braid has produced a
significant change (* 0.5 dB) in the reading, a ground loop
is present and corrective action (Paragraph 3-12)shouid be
taken.

NOTE

A ground terminal (Item 14, Figure 3-2) is provided on the
35754 rear panel to permir external grounding. In cases
where ground loops are critical and difficult 1o control, it is
sometimes beneficial to connect a short picce of copper
braid berween this ground terminal and the chassis of the
signal source. Factory tests have indicated, however, that
the length and positioning of the copper braid can be
critical. Before using this technique in a measurenment
application. experiment with various ground points. lead
lengths and lead positions to establish a grounding method
thar ensures accurate. repeatable readings in vour particular
situation.

3-18. To check for source induced ground loops. proceed
as follows:

a. Apply a 1V to 20 V nns, 10 Hz to 10 kHz signal to
one channel and a 0.2 mV to 10 mV mms signal to the other
channel.

b. Set the 3575A to measure the amplitude of the Jow
level signal and note the panel meter reading.

¢. Disconnect the high level signal from the 3575A.
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d. Aliow time for the instrument to stabilize and again
note the low level amplitude reading.

e. If disconnecting the high level signal has produced a
significant change (% 0.5 dB) in the low level reading, a
ground loop is present and corrective action (Paragraph
3-16) should be taken.

3-19. Input Constraints.

3-20. The 80 dB dynamic range of the 3575A provides
wide freedom from input constraints. In many cases. it will
be possible to make all the necessary measurements without
changing voltage ranges. It is important. however. to
observe the maximum input levels (2 Vrms or 20 V rms)
indicated by the Voltage Range setting. Exceeding these
input levels will cause the display to biank, the overload
indicator (Agp or Bgp ) to illuminate and can damage the
instrument if the applied voltage is greater than 25 V rms or
50V de.

3-21. DC isolation.

3-22. The 3575A inputs are equipped with coupling
capacitors to provide dc isolation. The maximum dc voltage
that can be safely applied to the inputs is * 50 Vdc.
Exceeding this limit can cause breakdown of the input
capacitors resulting in damage to the input amplifier
circuitry.

3-23. The 3575A cannot be operated in a floating con-
dition. All Input and Output commons are connected
directly to outer chassis (frame) ground which connects to
earth ground through the offset pin on the power cord
connector.

3-24. Voitage Ranges.

3-25. Each input channel is equipped with a range switch
which permits selection of two overlapping voltage ranges.
Input voltage limits within each range are as follows:

0.2mV rms (- 74 dBV)to 2 V. mms (+ 6 dBV)
2mV rms (- 54 dBV) to 20 V rms (+ 26 dBV)

3-26. As long as the applied signal is within the limits of
both ranges (2 mV to 2 V), either range setting can be used.
Changing the voltage range setting does not affect the
display resolution. For optimum accuracy. however. it is
recommended that the 0.2 mV to 2 V range by used at all
times unless the applied signal is greater than 2 V rms. The
reason for this is that on the 2 mV to 20 V range the input
signal is divided by the 20 dB input attenuator. Any noise
that is generated within the 3575A. however, is not
attenuated and the signal to noise ratio is decreased.
Decreasing the signal to noise ratio makes the instrument
more suseptable to noise which can affect the accuraey of
amplitude and phase readings. It should be noted that the
Phase Accuracy specifications (Table 1-1) are met only
when the lowest applicable voltage range settings are used.
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3-27. Frequency Ranges.

3-28. The broadband frequency response of the 3375A
extends from | Hz to 13 MHz in four overlupping ranges.
Frequency limits within each range are as follows:

1 Hzto 1 kHz

10 Hz 1o 100 kHz
100 Hz to | MHz
1 KHz to 13 MHz

3-29. The FREQUENCY RANGE setting determines the
amount of filtering that is used throughout the instrument.
The filtering, in turn, controls the frequency response and
overall settling time (Sec Table 3-1). The frequency ranges
are designed such that the lower limit of each range applies
to both amplitude and phase and the upper limit applies
only to phase. For example. it is possible to use the 1 Hz to
1 kHz range for all amplitude measurements within the
frequency range of 1 Hz to 13 MHz. For most amplitude
measurements. however, it is best to use one of the upper
ranges to minimize settling time. The main thing to
remember when making amplitude measurements is that
the frequency of the input signal(s) must be above the
lower limit of the selected frequency range. When mea-
suring phase. it is necessary to observe both the upper and
lower limits of each frequency range. The upper limits,
which apply to phase only. are determined by noise filters
which control the high frequency cutoff characteristics of
the phase detector circuits. For optimum phase accuracy, it
is necessary to use the frequency range that provides the
greatest noise immunity end the required bandpass. This
means that the lowesr range that covers the frequency of
the input signals must be used. It should be noted that the
Phase Accuracy specifications (Table 1-1) are met only on
the lowest applicable frequency range.

Table 3-1. Typical Settling Time.
(following a change in input parameters)

100 % * 95 % * 90 % *
Frequency Range Settled Settled Settled
1 Hz -1 kHz 30 sec. 20 sec. 17 sec.
10 Hz - 100 kHz 3 sec. 2 sec. 1.7 sec.
100 Hz - 1 MHz 0.3 sec. 0.2 sec. 0.17 sec.
1 kHz - 13 MHz | 30 ms. 20 ms. 17 ms.
* Percent of final reading.

3-30. Meter Indication.

3-31. The 3575A panel meter indicates directly in dB or
dBV for amplitude measurements and in degrees for phase
measurements. The front panel DISPLAY switch permits
selection of either AMPLITUDE or PHASE presentation.

3-32. Amplitude Presentation. With the DISPLAY switch
in the AMPLITUDL position. the meter presentation is
determined by the AMPLITUDE FUNCTION control
setting. The three amplitude functions are: Log A, Log B

.5
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and Log B/A. When A or B is selected, the panel meter
indicates the amplitude of the corresponding input signal in
dBV (1 Vrms =0 dBV). The overall measurement range for
the Log A and Log B amplitude functions is from - 74 dBV
(0.2 mV rms) to + 26 dBV (20 V rms) providing a total of
100dB in two voltage ranges. The 3575A amplitude
readings are displayed with 0.1 dBV resolution over the
entire measurement range. When B/A is selected, the 3575A
measures the relative amplitude of (difference between) the
two input signals in dB. The display range for relative
measurements is from - 100 dB to +100dB with 0.1 dB
resolution, Relative amplitude readings are displayed with
respect to channel A which is the reference channel. A
negative reading indicates that the signal applied to channel
B is /ower in amplitude than the signal applied to channel
A. A positive reading indicates that the signal applied to
channel B is grearer in amplitude than the signal applied to
channel A.

3-33. Phase Presentation. With the DISPLAY switch in the
PHASE position, the panel meter indicates the phase
difference between the two input signals in degrees. The
display range for phase measurements is from - 192 degrees
to + 192 degrees with 0.1 degree resolution. The * 192
degree limits provide a * 12 degree overrange capability
which eliminates ambiguous readings in the % 180 degree
region.

3-34. Phase Reference. The 3575A phase readings are
displayed with respect to channel A which is the reference
channel. A negative phase reading indicates that B lags A:
a positive phase reading means that B leads A.

3-35. With the PHASE REFERENCE switch in the + A
position, the panel meter indicates the actual phase
difference between the two input signals. With the PHASE
REFERENCE switch in the - A position, channel A is
inverted and the phase reading is offset by 180 degrees. For
example, with a phase difference of + 60 degrees (B leads
A) applied to the inputs and the PHASE REFERENCE
switch set to the + A position, the panel meter will indicate
+60 degrees. If the PHASE REFERENCE switch is
changed to the - A position, channel A will be inverted and
the panel meter will indicate - 120 degrees.

3-36. Because of the + 12 degree overrange capability, the
3575A never gives ambiguous phase readings. This means
that it is not necessary to change the phase reference for
measurements in the * 180 degree region. The ability to
change the phase reference is strictly a convenience feature
which is useful for some measurement applications. One
example of this is where it is necessary to make a
continuous phase vs. frequency plot over 360 degrees of
range. Consider the case where two signals are initially in
phase and as frequency is varied the phase difference
increases in a positive direction. With the phase reference
set to + A, the plot starts out at O degrees and increases
with frequency until the phase difference reaches approxi-
mately + 192 degrees. At this time, the 3575A reading
automatically jumps to - 168 degrees and again goes more
positive with frequency. The result is a discontinuous plot.

3-6
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By initially setting the phase reference to - A, however, a
continuous plot could be obtained. The plot would start
out at - 180 degrees and continue in a positive direction
through + 192 degrees extending the continuous range by
180 degrees.

3-37. Analog Outputs.

3-38. Two BNC connectors, labeled ANALOG OUTPUT 1
and ANALOG OUTPUT 2, are located on the rear panel of
the instrument. On the standard Model 3575A, ANALOG
OUTPUT 2 is not used. The remaining connector, ANA-
LOG OUTPUT 1, is connected through a 1 kilohm resistor
to the analog (dc) voltage applied to the panel meter. Since
this voltage is not affected by errors within the panel meter,
it is more accurate than the panel meter reading. For this
reason, the amplitude and phase accuracy specifications
listed in Table 1-1 apply to the analog output and do not
reflect the +3 count panel meter tolerance. The analog
output voltage is defined in the accuracy specifications as
10 mV per degree for phase measurements and 10 mV per
dB/dBV for amplitude measurements (with >2 Megohm
load resistance). In the Amplitude Display mode, the analog
output voltage ranges from - 1 Vde (- 100 dB) to +1 Vdc
(+ 100 dB). In the Phase Display mode the voltage ranges
from -1.92Vde (-192 degrees) to +1.92Vde (+192
degrees). The analog output resistance is | Kilohm and
short-circuit protection is provided. To obtain an output of
10 mV per degree or 10mV per dB/dBV, the load
resistance connected to the analog output must be
2 Megohm or greater. Additional loading will not damage
the instrument or degrade the linearity but it will reduce
the output voltage by an amount proportional to the load
resistance.

3-39. Dual Analog Outputs (Options 001 through 003).

3-40. For instruments equipped with dual panel meters,
ANALOG OUTPUT 1 is connected to the left-hand (facing
the front panel) panel meter (amplitude) and ANALOG
OUTPUT 2 is connected to the right-hand panel meter
(phase). The analog output voltages correspond with the
respective panel meter readings and can be used for
simultaneous amplitude and phase plotting. For further
information concerning Options 001003, refer to Para-
graph 3-64.

3-41. BASIC OPERATING PROCEDURE.

3-42. Instrument Turn On.
a. Refer to Figure 3-5 and perform the following:

1) Remove the fuse and set the line selector switch
to correspond with the line voltage to be used (115 V or
230 V).

2) Replace the fuse using a 0.6A, 250 V slo-blo for
115V operation or a 0.3A, 250V slo-blo for 230V

operation.
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) . i ; e ;
d i
1. POWER CORD RECEPTACLE (A18P1}
2. FUSE COMPARTMENT COVER
3. 115 V/230 VSELECTOR SWITCH (A1851)
4. FUSE PULLER
5. LINE FUSE (A18F1): 0.6 A, 250 V SLO-BLO (115 V
OPERATION)

0.3A, 250V SLO-BLO {230V
OPERATION)

a. DISCONNECT POWER CORD AND SLIDE THE COVER
TO THE LEFT TO GAIN ACCESS TO THE FUSE COM-
PARTMENT.,

b. REMOVE THE LINE FUSE BY PULLING OUTWARD
ON THE FUSE PULLER.

r/' |
‘!t/
L

c. WITH THE FUSE PULLER POSITIONED AS SHOWN,
SET THE 115V/230V SELECTOR SWITCH TO THE
POSITION THAT CORRESPONDS WITH THE LINE VOLT-
AGE TO BE USED.

d. REPLACE THE LINE FUSE USING A 06A, 250V
SLO-BLO FOR 115V OPERATION OR A 03A, 250V
SLO-BLO FOR 230 V OPERATION.

Figure 3-5. Power Input Module A, B and C.

b. Connect the detachable ac power cord to the rear
panel power receptacle and to the power source (115 Vor
230 V.48 Hz to 440 Hz).

c. Set the LINE switch to the ON position. The panel
meter display will illuminate. With no inputs applied to the
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3575A. the instrument will respond 1o extraneous pickup
and residual noise. For this reason, the display may not
stabilize until inputs arc applied.

3-43. Amplitude Measurements.

344. Log A and Log B Measurements. The single channel
amplitude functions A or B, permit direct measurement of
either input level in dBV. These readings can be converted
to ac volts using the graph shown in Figure 3-6. To measure
the level applied to either input channel. proceed as
follows:

a. Set the DISPLAY switch to the AMPLITUDE posi-
tion.

b. Set the AMPLITUDE FUNCTION switch to A or B
depending on which input is to be measured.

¢. Set the Voltage Range and FREQUENCY RANGE
switches to appropriate settings as outlined in Paragraphs
3-24 and 3-27.

d. Apply signal to the appropriate input channel.
e. Allow time for the reading to stabilize.
f. Observe the amplitude reading in dBV.

g. If desired, convert the d BV reading to rms volts using
Lhe graph shown in Figure 3-6.

3-45. Relative Measurements (Log B/A). In the B/A ampl.-
tude function, the 3575A measures the relative amplitude
of the two input signals in dB. This function is particularly
useful for measuring gain, attenuation and frequency
response. The use of simultaneous comparison eliminates
the need for separate input and output measurements and
provides relative readings that are independent of source
variations.

3-46. Because the two input channels are totally indepen-
dent, relative measurements can be made between two
signals that differ in frequency. It should be noted,
however, that both input frequencies must be abore the
lower limit of the selected frequency range (see Paragraph
3-27).

3-47. For relative measurements using the B/A function.
proceed as follows:

a. Set the DISPLAY switch to the AMPLITUDE posi-
tion.

b. Set the AMPLITUDE FUNCTION switch to B/A.

¢. Set the Voltage Range and FREQUENCY RANGE
switches as outlined in Paragraphs 3-24. 3-27 and 346.

s
.
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Figure 3-6. dBV to Volts Conversion.

d. Remembering tnat channel A is the reierence
channe], connect the signals to be measured to the 3575A
Input connectors.

e. Allow time for the reading to stabilize.

f. Observe the relative amplitude reading in dB. A
negative reading indicates that B is lower than A;a positive
reading means that B is greater than A.

g. When making relative measurements ensure that the
input levels are within the limits of the voltage range
settings being used.

3-48. Phase Measurements.

3-49. With the DISPLAY switch in the PHASE position,
the 3575A measures the phase difference between the two
input signals in degrees. To measure phase, proceed as
follows:

a. Set the DISPLAY switch to the PHASE position.

b. Set the PHASE REFERENCE switch to + A or as
outlined in Paragraph 3-34.

c. Set the Voltage Range and FREQUENCY RANGE
switches as outlined in Paragraphs 3-24 and 3-27.

d. Connect the signals to be measured to the 3575A
Input connectors.

3-8

e. Allow time for the reading to stabilize.

f. Observe the phase reading. Since A is the reference
channel, a negative reading indicates that B lags A; a
positive reading indicates that B leads A.

3-50. Effects of Harmonic Distortion on Phase Read-
ings. In the 3575A, phase difference is measured between
the zero crossing points of the applied signals. If an applied
signal contains harmonics of the fundamental frequency,
the zero crossings may be shifted with respect to a pure sine
wave. If the instrument responds to the false crossings
introduced by the distortion, an erroneous offset will
appear in the phase reading.

3-51. The amount of error introduced by harmonic
distortion depends on the magnitude, phase and order of
the harmonics. Harmonics that are in phase with the
fundamental (such as in a square wave) do not change the
zero crossing points and do not affect the phase reading. In
the 3575 A, the effects of even harmonics are cancelled by
two phase detectors that operate 180 degrees out of phase.
For this reason, even harmonics, regardless of their phase,
do not affect the phase reading. This leaves only odd
harmonics that are out of phase with the fundamental.

3-52. The amount of error introduced by odd harmonic
distortion again depends on the magnitude and phase of the
harmonics. The largest error occurs when the odd harmon-
ics are 90 degrees out of phase with the fundamental. In
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this case, the distortion is at it’s peak amplitude when the
fundamental is at the zero crossing point.

3-53. The graph shown in Figure 3-7 can be used to
determine the approximate worst-case error introduced by
odd, out-of-phase harmonics. As indicated in the graph, the
worst-case error for odd harmonics 40 dB below the
fundamental is approximately 0.57 degrees.

[&]
°

]
°

~n
°

PHASE ERROR

-10d8 ° -204dB ~30dB -40dB -50d8 -60dB
TOTAL ODD HARMONIC DISTORTION s

Figure 3-7. Worst Case Error Produced by Odd Harmonies.

3-54. Effects of Noise on Phase Readings. The 3575A
uses a unique phase measuring scheme which minimizes the
effects of noise by a process of detection, cancellation and
correction. This, in conjunction with the broadband fil-
tering that is used throughout the instrument, virtually
eliminates ambiguous readings and 180 degree errors. This
does not mean, however, that the effects of noise are
completely eliminated. With applied signal to noise ratios of
<30 dB, noise can produce erroneous offsets. The amount
of offset depends of the signal to noise ratio while the
offset polarity depends on which channel the noise appears.
The effects of noise are minimized under the following
conditions:

a. When the noise level on both channels is more than
30 dB below the signal level (signal to noise ratio > 30 dB).

b. When readings are more than 10 degrees away from 0
degrees, * 90 degrees and * 180 degrees and the noise is on
the channel indicated (by shaded areas) in Table 3-2.

3-55. Effects of Source Impedance on Phase Read-
ings. Due to the internal shunt capacitance and any
external cable capacitance connected to the 3575A inputs,
the phase of an applied signal can be affected by the
impedance of the signal source or network under test. This

Section 11

Table 3-2. Effects of Noise Minimized.

-170° to - 100°| - 80° to - 10° | 10° t0 80° | 100° 10 170°

————r

can be illustrated by a simple R/C network such as the one
shown in Figure 3-8. In Figure 3-8, the source impedance is
represented by a resistor (Rg) and the internal shunt
capacitance is represented by a capacitor (Cg). The overall
shunt capacitance is increased by Cy which represents the
external cable capacitance between the source and the
3575A input. The amount of phase shift developed across
the shunt capacitance depends on three variables: the
effective shunt capacitance (Cg + Cy), the source impedance
(Rg) and the frequency of the applied signal (F). In-
creasing any of these variables increases the phase shift of
the network. If the source impedance is resistive, the phase
shift can be calculated using the following formula:

Tan. 0 =55
S

Where: 0 = phase shift in degrees
Ry = source resistance
Xcs = reactance of the effective shunt capacitance
(Cg + Cy) where C; =30 pF and Cy = exter-
nal cable capacitance (approximately 20 pF
per foot for RG - 58/U)

RS 3575-8-2842

A A'A

PHASE
SHIFT

o

———}—— -9
<
l &
e A
o

Figure 3-8. Simple RC Network.

3-56. Since the internal shunt capacitance of channel A is
closely matched to that of channel B, the phase measure-
ment accuracy will not be affected if the source impedance
and the external cable capacitance is the same on both
channels. In this case, both channels exhibit the same
amount of phase shift and the relative phase of the applied
signals remains unchanged.

3-57. In most phase measurement applications it is im-
practical to maintain the same source impedance and cable

3-9
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capacitance on both channels. The effects of source
impedance can be minimized. however, by the use of 10
Megohm 10:1 divider probes (-hp- 10004 A) which reduce
the effective shunt capacitance to approximately 10 pF.

3-58. Table 3-3 can be used to determine the reactance of
the 10 pF probe capacitance over the entire frequency
spectrum. A general “rule of thumb™ is that the capacitive
reactance of the 10 pF probe should be at least 100 times
the difference between the two source impedances at the
highest operating frequency. If this rule is applied, the
maximum or “worst-case” error will be less that 0.6
degrees. If 10 pF divider probes are used and the two
source impedances are primarily resistive, the phase error
can be approximated using the following formula:

Tan. = IRSB ) RSb '
Xc
Where: @ = phase error in degrees
Ry, = source resistance of channel A
Ry, = source resistance of channel B
X, = reactance of 10 pF divider probe at the op-
erating frequency

3-59. Using 10:1 Divider Probes.

3-60. The 3575A input channels are designed to permit the
use of 10 Megohm, 10 pF Voltage Divider Probes (-hp-
10004A). These probes can be used to extend the maxi-
mum input levels to 200 V rms and the overall operating
range to 120 dB. Voltage divider probes also reduce the
effective shunt capacitance to approximately 10 pF and
thereby minimize errors due to source impedance (Para-
graph 3-55).

3-61. When using 10:1 divider probes, the following
guidelines should be observed:

Model 3575A

4. Use 10 Megohm, 10 pF Divider Probes (-hp- 10004 A
or equivalent) only. Other probes can create errors partic-
ularly when measuring phase at high frequencies.

b. Before using 10:1 divider probes, compensate the
probes as outlined in Paragraph 3-62.

c. Do not usea 10:1 divider probe on one channel and a
direct input to the other channel.

d. Use the lowest voltage range that provides the
required measurement capability.

e. Note that when 10:1 divider probes are used, the
single channel amplitude readings (Log A and Log B) will
be offset by - 20dBV e.g., 1 V rms applied to probe will
measure - 20 dBV rather than 0 dBV. Relative readings
(B/A) will not be offset if identical probes are used.

3-62. Probe Compensation. Before wusing 10:1 divider
probes it is necessary to adjust the probes for optimum
flatness and identical phase characteristics. Once the probes
are properly adjusted they should not require further
attention unless they are interchanged or inadvertently
misadjusted. It is good practice, however, to perform
periodic verification checks to ensure that optimum adjust-
ment is maintained.

3-63. The following probe adjustments should be per-
formed with a 1 V rms sine wave applied to both probes:

REQUIRED EQUIPMENT: Test Oscillator (-hp- 651B)
50 Ohm Feedthru Termination
(-hp- 11048B)

a. Connect 50 ohm output of test oscillator, terminated
in 50 ohm load, to both 3575A input probes.

Table 3-3. Reactance of 10 pF Probe.

Frequency Reactance Frequency Reactance Frequency Reactance Frequency Reactance
-

10 Hz 1591 M 700 Hz 2274 M 30 kHz 530 K 800 kHz 199 K
20 Hz 795.7 M 800 Hz 19.89 M 40 kHz 398 K 900 kHz 17.7K
30 Hz 530.5 M 900 Hz 17.68 M 50 kHz 318 K
40 Hz 3979 M 60 kHz 265 K 1 MHz 15.9 K
50 Hz 318.3 M 1 kHz 15.91 M 70 kHz 227 K 2 MHz 7.96 K
60 Hz 265.3 M 2 kHz 796 M 80 kHz 199 K 3 MHz 5.30 K
70 Hz 227.4 M 3 kHz 530 M 90 kHz 177 K 4 MHz 3.98 K
80 Hz 198.9 M 4 kHz 3.98M 5 MHz 3.18 K
90 Hz 176.8 M 5 kHz 3.18 M 100 kHz 159 K 6 MHz 265K

6 kHz 2.65M 200 kHz 79.6 K 7 MHz 227K
100 Hz 159.1 M 7 kHz 227 M 300 kHz 53.0K 8 MHz 1.99K
200 Hz 79.57 M 8 kHz 199 M 400 kHz 39.8K 9 MH2 1.77 K
300 Hz 53.05 M 9 kHz 1.77 M 500 kHz 31.8K
400 Hz 39.79 M 600 kHz 265K 10 MHz 1.69 K
500 Hz 31.83 M 10 kHz 1.59 M 700 kHz 227K 13 MHz 1.22 K
600 Hz 26.53 M 20 kHz 796 K
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b. Set the 3575A controls as follows:

DISPLAY ....... .. .... AMPLITUDE
Voltage Range ... ... .. 0.2mVio2V

(both channels)
AMPLITUDE FUNCTION ... ..... .. A
FREQUENCY RANGE ... ... 100-1M
PHASE REFERENCE . ... ... .. .. A

c. Set the test oscillator for an output of 1V nns,
100 Hz.

d. Record the channel A amplitude reading:_dBV.

e. Establish a reference level on the meter of the test
oscillator and use the oscillator amplitude control to
maintain this reference level whenever the frequency is
varied.

f. Set the test oscillator frequency to 1 MHz.

g. Adjust the channel A probe for the same reading

recorded in Step d.

h. Repeat Steps ¢ through g until optimum adjustment
is obtained.

1. Set the test oscillator frequency to 1.5 kHz.
j. Set the 3575A DISPLAY switch to PHASE.

k. Adjust the channel B probe for a phase reading of 0
degrees * (.2 degrees.

1. Set the 3575A DISPLAY switch to AMPLITUDE: set
the AMPLITUDE FUNCTION switch to B/A.

m. Set the test oscillator frequency to 1 MHz.

n. The B/A reading shouid be 0dB *0.2dB. If it is
not, perform the following:

1) Repeat the probe adjustment procedure.

2) Replace the probes one at a time to determine if
the problem is caused by faulty probes.

3) Perform the adjustment procedures outlined in
Section V.

3-64. OPTIONS.

3-65. Option 001.

3-66. The 3575A Option 00! is equipped with dual panel
meters to provide simultaneous amplitude and phase
presentations. This option is also equipped with two analog
outputs to permit amplitude vs. phase plotting.

3-67. In the 3575A Option 001, the left-hand (facing the
front panel) panel meter always indicates amplitude. This
panel meter is controlled by the AMPLITUDE FUNCTION
switch which, as in the standard Model 3575A, permits
selection of Log A. Log B or Log B/A.
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3-68. The right-hand panel meter can indicate amplitude or
phase depending on the position of the AMPLITUDE
B/PHASE switch. With the switch in the AMPLITUDE B
position. the right-hand panel meter indicates the amplitude
of the signal applied to channel B (BdBV). Since the
left-hand panel meter can indicate A dBV. BdBV or B/A.
the following amplitude functions can be displayed simul-
taneously on the two panel meters:

Amplitude Left-hand Right-hand
Function Panel Meter Panel Meter
A A dBV B dBV
B B dBV B dBV
B/A B/A (dB) B dBV

3-69. With the AMPLITUDE B/PHASE switch in the
PHASE position. the right-hand panel meter indicates
phase. The phase readings are controlied by the PHASE
REFERENCE switch and are displayed as outlined in
Paragraphs 3-33 through 3-36.

3-70. Analog Outputs. The 3575A Option 001 is equipped
with two rear panel output (BNC) connectors labeled
ANALOG OUTPUT 1 and ANALOG OUTPUT 2. Analog
Output 1 is connected with the left-hand (amplitude) panel
meter and Analog Output 2 is connected with the right-
hand panel meter. The dc voltages at the analog outputs
correspond with the respective panel meter readings as
outlined in Paragraph 3-37.

3-71. Options 002 and 003.
NOTFE

The 35754 Options 002 and 003 are identical except that
Option 003 instruments use high-true logic for the BCD
outputs. In all other respects, the folloving information for
Option 002 instruments also applies 1o Option 003

3-72. The 3575A Option 002 is a fully programmable
instrument with dual BCD outputs and a complete remote
control capability. Like the Option 001, the 3575A Option
002 is equipped with dual panel meters for simultaneous
amplitude and phase presentations. Dual analog outputs are
provided along with the BCD outputs to make the
instrument compatible with various types of control sys
tems and recording devices.

3-73. Remote Logic. The 3575A Option 002 uses ground
true logic for the BCD outputs and remote control lines.
Logic levels for the BCD outputs are as follows: *

True (1)=0 Vto +0.4 V.12 mA maximum
False (0)=+24 Vto +5V.0.4 mA maximum

Logic levels for the remote control lines are as follows:

True (1)=ground or -05V to +04V. l.L6mA

maximum
False (0)=open or +24V to +5V (56K pullup

resistance)

* Option 003 instruments use high-true logic for BCD outputs. 3-11
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374. Remote Pin Connections. Figure 3-9 illustrates the
3575A Option 002 Interface connector as viewed from the
rear of the instrument. The connector diagram and the
table within the figure provides complete programming
information. A 50-pin mating connector (-hp- 1251-0086)*
and a 46- conductor cable are required for a complete
remote programming capability (including remote control
lines, BCD outputs, overload outputs, data flags, + 5 V and
circuit ground).

Model 3575A

THE REMOTE INPUT AND OUTPUT LINES IN THE
3575A OPTION 002 ARE NOT ISOLATED. ALL INPUT
AND OUTPUT LINES ARE REFERENCED TO CIRCUIT
GROUND WHICH IS PERMANENTLY CONNECTED TO
THE CHASSIS. THE CHASSIS CONNECTS TO EARTH
GROUND THROUGH THE OFFSET PIN ON THE
POWER-CORD CONNECTOR.
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J1 J1
Line Pin No. Control Data Line Pin No. Control Data
‘" 8 1 =+;0 = - (Phase Polarity) .
‘e 20 1 = +; 0= - (Amplitude Polarity) Amplitude 36 (AF) Ar Be _Function
Function 0 0 B/A
AoL 44 | 1 = Overload on Channel A (AF. BF) 12 (BF) 0 1 A dBV
Bg 32 1 = Overioad on Channel B 1 0 BdBV
Overload 45 1 = Overload on Channel A OR B .
Display (Cg) 9 1 = Phase; 0 = Amplitude B
+ Data Flag 46 1 = Data Not Ready; 0 = Data Ready
- Data Flag 48 1 = Data Ready; O = Data Not Ready Frequency 35 (FR1) | FR1 FR2 Range
Range 0 0 1-1K
Local/Remote F 50 1 = Remote; 0 = Local (FR1,FR2) \ |11 (FR2) 0 1 10-100 K
Remote/Measure 21 1 = Measure (> 1 ms momentary pulse} ( ' 1 0 100 -1 M
Trigger Mode 33 1 = Non-Delayed, 0 = Delayed 1 1 1K-13M
Ap 34 |1=02mVto2V;0=2mV1to20V Phase Ref. 10 1=-A;0=A
(Channel A Voltage Range)
Ba 37 1=02mVto2V;0=2mVto20V
{Channel B Voltage Range)

( ** OUTPUTS:

REMOTE LOGIC: <«
' INPUTS:

True (1) =0V to + 0.4V, 12 mA maximum load
False (0) =+ 2.4 V to +5 V, 0.4 mA maximum load

True (1) = ground or -0.5 V to + 0.4 V, 1.6 mA maximum
False (0O} = open or + 2.4 V to + 5 V {5.6 K puliup resistance)

Figure 3-9. Remote Pin Connections.

* Cinch No. 57-30500-375

3-12

** Option 003 instruments use high-true logic for BCD outputs.
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3-75. Local/Remote Control. Remote control operation is
selected by applving 4 continuous ground (or - 0.5V o
+0.4V) to the Local/Remote control line (J1 pin 501
When ground is applied to the Local/Remote line. the
following things take place within the 3575A:

a. The front panel controls (except LINE switch) are
disabled.

b. The remote control lines are enabled.

¢. The internal sumpling in both panel meters is disabled
(external triggering must be used).

d. The external trigger and flag timing circuits are
enabled.

e. The *“Remote™ (REM) annunciators on the panel
meters illuminate.

3-76. Remote Control Lines. In the remote control mode,
the 3575A Option 002 will accept parallel binary instruc-
tions applied to the remote control lines. Since internal
storage 1s not provided, the control lines must be held at
ground (or -0.5V to +0.4 V) by the external controlier
whenever a “true” condition is required. When remote
operation 1s selected without inputs to the remote control
lines, the lines are held in a “false™ condition by the
internal logic circuitry. With all control lines false, the
control settings are programmed as follows:

AMPLITUDE B/PHASE AMPLITUDE B

Voltage Range ........ .. 2mVto 20V

(both channels)
FREQUENCY RANGE ... ... .. 1-1K
AMPLITUDE FUNCTION . .. .. ... B/A
PHASE REFERENCE ............. A

3-77. BCD Outputs. The 3575A Option 002 is equipped
with separate BCD outputs for the two panel meters. These
outputs provide paraliel BCD information that corresponds
with the respective panel meter readings. The BCD outputs
each consist of three 8-4-2-1 BCD-coded digits, a single-line
overrange (17) digit and a single-line polarity indicator.
Unlike the remote control lines, the BCD outputs are
alwavs enabled and can be used in the local or remote
control mode.

3-78. Overload Outputs. There are three overload indi-
cator lines available at pins 32. 44 and 45 of the Interface
connector. The Ay line (J1 pin 44) goes low when channel
A is overloaded and the By (J1 pin 32) goes low when
channel B is overloaded. The third line. labeled “overload™
(J1 pin 45). goes low when either or both channels are
overloaded. Since the overload outputs are not stored
functions. thev will automatically return to the ‘false”
condition (+ 5 V) when the overload is removed.

Section

3-79. External Triggering and Flag Timing Sequence. As
previoushy indicated the ternal sampling m both panel
meters i disabled when ground is applied 1o the Local
Remote control line. This means that external triggering
must be used to obtain sucessive meter readings or BCD
outputs in the remote control mode.

3-80. In the 3575A Option 002, the external triggering
circuit operates in conjunction with the flag timing circuit
to allow adequate settling time. trigger the panel meters and
provide u “daty ready ™ tlag 1o the external controller. The
tming sequence iy initiated by an external trigger pulse
which is applied to the Remote Measure line (J1 pin 21).
The duration ot the timing sequence depends on the
condition of the Trigger Mode line (J1 pin 33) which
permits selection of two modes of operation: the Delaved
Mode and Non-Delayved Mode.

NoTr:
The Remaore Measure command must be delaved for at least
0.5 ms following anv change that attects the programmed
state of the instrument.

3-81. Delayed Mode. When the Trigger Mode line is held in
a “false” condition (open or +2.4 V 1o +5 V), the timing
sequence is as shown in Figure 3-10. In Figure 3-10, the
Remote Measure line is pulled low at TO by the external
controller. This initiates a variable delay period (determined
by the Frequency Ruange setting) and sets the + and - Data
Flags. At the end of the variable delay (T1), s 600 ms delay
is initiated and, at the same time. 1 600 ms trigger pulse is
applied to the panel meters. At the end of the 600 ms delay
(T2) both Duata Flags are reset to indicate that data is ready.

3-82. The total time required to obtain a reading (TO to
T2) is equal to 600 ms plus the variable delay period
determined by the Frequency Range setting. The approx-
imate total delay times on each frequency range are as
follows:

Frequency Total
Range Delay
1-1K 33 sec.

10- 100K 4 sec.

100-1 M 1.1 sec.

1K-13M 0.66 sec.

3-83. The purpose of the variable delay in the timing
sequence is to allow time for the instrument to stabilize
before a reading is taken. Since the tines allotted by the
variable delav are maximum. the instrument will often
stabilize before the end of the delay period. This depends
on the change in input parameters or control settings prior
to the Remote/Measure pulse. In some applications such as
swept measurements where readings are taken after slight
changes in input parameters. it may be desirable to speed
up the measurement process by omitting the variable time
delay. This can be accomplished by holding the Trigger

3-13
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Figure 3-10. Flag Timing Delayed Mode.

Mode line in a “tue’” condition (gnd. or -05V to
+0.4 V) When the Trigger Mode line is grounded, the
timing sequence is in the Non-Delayed Mode which
operates as shown in Figure 3-11.

3-84. Non-Delayed Mode. In Figure 3-11, the Remote
Measure line is pulled low at TO by the external controller.
This immediately initiates the 600 ms delay, triggers the
panel meters and sets the + and - Data Flags. At the end of
the 600 ms delay (T1). the Data Flags are reset to indicate
that a reading has been taken.

3-85. Remote Measure Rate. As indicated in preceeding
paragraphs, the time required to obtuin a reading depends
on the selected mode of operation. In the Delayed Mode,
the time varies from 0.1 second to 33 seconds as a function
of the Frequency Range setting. In the Non-Delayed Mode,
the time is fixed at approximately 600 ms. In order to
obtain successive readings at a fixed rate. the time between
Remote Measure pulses must be greater than the total delay
period. For example, in the Non-Delayed Mode the 600 ms
delay period allows a maximum of 1.6 readings per second.

REMOTE
v MEASURE
LINE

OV T eims

+5v -
600 ms
’ 600 ms MEASUREMENT
ov PERIOD
+5v TRIGGER
I 600 ms PULSE
oV - - - (TOPM)
+5v
5 +DATA
FLAG
ov-----
FLAG
ov
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In the Delayed Mode. 0.66 sec. allows 1.5 readings per
second, 1.1 sec. allows 54 readings per minute. 4 scc. allows
135 readings per minute and 33 seconds allows 1.8 readings
per minute. In all cases. the Remote Mecasure pulse width
must be greater than 1 ms and less than the total delay
period.

3-86. Optional Control Scheme. For some applications, it
is convenient to control the instrument from the front
panel and, at the same time. use external triggering and the
flag timing functions. To aflow this. a jumper is provided on
the Interface Assembly (A16B. Schematic No. 9). With the
jumper connected between points 1 and 2 (normal).
grounding the Local/Remote control line disables the front
panel controls, enables the remote control lines and enables
the external trigger and flag timing circuits. With the
jumper connected between points 1 and 3. the front panel
controls are enabled and the remote control lines are
disabled regardiess of the condition of the Local/Remote
control line. The external triggering and flag timing
functions can then be used along with the front panel
controls by grounding the Local/Remote control line.

3-87. USING A PRINTER.

3-88. The 3575A Option 002 output lines are compatible
with -hp- Digital Recorder Models 5050B and 5055A. These
printers can be connected directly to the 3575A Interface
connector using the -hp- 562A-16C printer cable. Complete
interfacing data is presented in Section 1I, Paragraph 2-29.

3-89. Triggering.

3-90. When using a printer, it is necessary to supply a
ground-true (> 1 ms) Remote Measure command to the
3575A each time a printout is required (see Paragraphs 2-30
and 3-80). The Remote Measure command sets the Data
Flags and initiates the timing cycle within the 3575A. The
printer receives a “print” command when the Data Flags
are reset at the end of the timing cycle. Unless special
arrangements have been made to ground the Trigger Mode
line, the 3575A will remain in the Delayed mode and the
“print” command will be transmitted at the end of the
delay period. The delay period varies from approximately
33 seconds to 0.66 second as a function of the Frequency
Range setting. If the Trigger Mode line is grounded, the
“print” command will be transmitted approximately
600 ms after the leading edge of the Remote Measure pulse.

3-91. Printout.

3-92. The -hp- Models 5050B and 5055 A Digital Recorders
provide a ten-column printout. The printer columns are
numbered from right to left and the 3575A output data is
printed as follows:
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3-93. Right-Hand Panel Meter. The “units™, “tens™ and 395, Left-Hand Panel Meter. The “units™. “tens” and

“hundreds™ digits for the right-hand (phase) panel meter “hundreds™ digits for the left-hand panel meter are printed

are printed in columns 1, 2 and 3, respectively. The in columns 7, § and 9 respectively. The overrange (1)

overrange (17"} digit, polarity sign (*"+”') and B overload digit. polarity sign ("£7). A overload (Agy ) and “over-

(Bpp) outputs are printed in decimalcoded form in load™ (A OR B) outputs are printed in decimalcoded form

column 4. The coding for column 4 is listed in Table 3-4. in column 10. The coding for column 10 is listed in Table
3-5.

Table 3-4. Printer Column 4 Coding.

Table 3-5. Printer Column 10 Coding.
Column 4 1 T B
Printout Overrange | Polarity Overload
Column 10 “1” R A AORB
0 0 No Printout** Overrange | Polarity Overload Overload
1 1 No
2 0 + No 0 0 No No
3 1 + No 1 1 - No No
4 0 Yes 2 0 + No No
5 1 Yes 3 1 + No No
6 0 + Yes 8 4] No Yes
7 1 + Yes g9 1 No Yes
+ 0 + No Yes
- 1 + No Yes
v 0 Yes Yes
3-94. Unused Columns. When a printer is connected A 1 Yes Yes
directly to the 3575A using the -hp- 562A-16C printer st ? : z:: z:
cable, the eight lines that control printer columns 5 and 6
are held at +5 Vdc (false) by pullups within the 3575A. ** Digits 4, 5, 6 and 7 represent illegal states.
For this reason, columns 5 and 6 should always be zero.
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Section 1V

THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. The Hewlett-Packard Model 3575A Gain-Phase Meter
is a compact, wide-range instrument which measures the
amplitude and phase relationships between two input
signals. The major features of the instrument include 1 Hz
to 13 MHz frequency response (four ranges), 80dB dy-
namic range, digital readout plus a highly effective detec-
tion scheme which ensures accurate phase measurements in
the presence of noise and distortion.

4-3. The 3575A is equipped with a front panel Display
switch which permits selection of amplitude or phase
presentation. In the Amplitude Display mode, any one of
three amplitude functions can be selected. These amplitude
functions are Log A, Log B and Log B/A. When Log A or
Log B is selected, the instrument measures the logarithmic
amplitude of the corresponding input signal in dBV
(1 Vims=0dBV). Input levels from -74.0dBV
(0.2 mV ms) to +26.0 dBV (20 V rms) can be measured
with 0.1 dBV resolution in two voltage ranges. When Log
B/A is selected, the 3575A measures the relative amplitude
of the two input signals in dB. The relative measurement

range is from -100.0dB to +100.0dB with 0.1 dB
resolution.

4-4. In the Phase Display mode, the 3575A measures the
phase difference between two input signals. Phase differ-
ences from - 180 degrees to + 180 degrees (+ 12 degrees
overrange) can be measured with high accuracy and 0.1
degree resolution over the entire frequency spectrum. Due
to the wide operating range of the instrument, phase
measurements can be made between two signals that differ
in amplitude by as much as 100 dB. The 3575A employs a
sophisticated phase measuring technique which minimizes
the effects of noise and distortion and completely elimi-
nates ambiguous readings and 180 degree errors.

4-5. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION.

4-6. Refer to the Simplified Block Diagram (Figure 4-1) for
the following discussion.

4-7. The 3575A consists basically of two Input Channels, a
Phase Detector, Function Switching, Phase Control Logic,
an Output Filter and a Digital Panel Meter. The Input

A LOG QUTPUT
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F——" a5 A8 /
PHTAEE o DIGITAL
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DETECTOR SWITCHING] ] FILTER ™ METER
s [ ||
B INPUT A2/Aq4
>»————— CHANNEL B | .
B LOG OUTPUT All
PHASE
CONTROL |
LOGIC
1575 B-2744

Figure 4-1. Simplified Block Diagram.
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Channels condition the input signals. furnish square-wave
outputs that are used for phase measurements and produce
logarithmic outputs that are used for amplitude measure-
ments. The logarithmic outputs are applied directly to the
Function Switching circuits where they are individually
selected (Log A or Log B) or summed (Log B/A) and
applied to the Output Filter and Panel Meter in the
Amplitude Display mode. The square-wave outputs are used
to control J-K flip-flops in the Phase Detector which
provides a dc output voltage proportional to the phase
difference between the two input signals. This dc output is
coupled through the Function Switching circuits and
Output Filter to the Panel Meter and Phase Control Logic
in the Phase Display mode. The Phase Control Logic senses
the magnitude and polarity of the phase output voltage
and, in turn, applies dc offsets to the Phase Detector to
maintain a correct phase reading. The Digital Panel Meter is
a dc digital voltmeter which converts the analog amplitude
or phase information to a 3 1/2 digit 7 segment bar matrix.

4-8. FUNCTIONAL DESCRIPTION.
4-9. Input Channels.

4-10. Refer to the Functional Block Diagram (Figure 7-1).
Since the two input channels are identical, the following
discussion applies to both channels.

4-11. Each Input Channel is comprised of an Input
Attenuator, a Preamplifier, a Log Amplifier, a Synchronous
Rectifier and a Level Translator. The Input Attenuator is
controlied by the front panel voltage range switch and
provides either 0 dB (0.2 mV to 2 V range) or 20dB (2 mV
to 20V range) of attenuation. The Preamplifier provides
Unity gain and impedance conversion between the Input
Attenuator and the input of the Log Amplifier. The Log
Amplifier converts the input level to a logarithmic value,
supplies a limited signal to the Level Translator and
furnishes a logarithmic output which is applied to the
Synchronous Rectifier. The Level Translator conditions the
applied signal and produces two square-wave outputs that
are equal in amplitude and 180 degrees out of phase. These
square-wave outputs (designated A, A’, B and B’) are
applied directly to the Phase Detector circuitry. The
logarithmic output from the Log Amplifier is full-wave
rectified in the Synchronous Rectifier and is applied to the
Function Switching Assembly (A8) for use in the Ampli-
tude Display mode.

4-12. Input Attenuator (A1/A2 R5, R6 Schematic No.
1). Refer to Figure 7-1 and Schematic No. 1 for the
following discussion.

4-13. The Input Attenuator serves as an input voltage
divider and coupling network between the input connector
and the input of the Preamplifier. With the front panel
range switch set to the 0.2 mV to 2 V position, relay K1 is
energized, K2 is deenergized and the input signal is coupled
directly through CI to the Preamplifier. When the 2 mV to
20 V range is selected, K1 is deenergized. K2 is energized
and the input signal is attenuated by 20 dB by the 10:1

4-2
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divider network consisting of RS, R0 and associated
circuitry. The attenuator flatness and input shunt capaci-
tance (<30 pF) is maintained by compensating capacitors
C2 and C3. The circuit configuration and capacitor values
are such that the input capacitance remains constant
regardless of the voltage range setting. Potentiometers
AIR4 and A2R4 are adjusted for minimum phase shift
between channels at 13 MHz and have little effect at lower
frequencies.

4-14. Preamplifier (A1/A2 Q3 through Q7 Schematic No.
1). The Preamplifier is a low noise, high input impedance
amplifier circuit which provides impedance conversion
between the Input Attenuator and the input of the Log
Amplifier. The Preamplifier is comprised of an input
amplifier stage (Q3), a differential driver stage (Q4, Q5), a
complementary-symmetry output stage (Q6. Q7) and an
integrator (IC1). The input amplifier is a low noise
field-effect transistor which, having a high input impedance,
insures a minimum loading effect on the input signal. The
input circuit is protected against overloads by limiting
resistor R38. The complementary-symmetry output stage
provides a low output impedance and supplies the power
required to drive the following Log Amplifier stages.
Overall gain, stability and linearity is maintained by
negative feedback from the junction of R19 and R20
through the parallel network comprised of L1 and R22 to
the source of FET Q3. Due to the parallel L/R network
(L1, R22) in the feedback path, the gain of the preamplifier
increases with frequency. At low frequencies, the reactance
of L1 is very low, the feedback is nearly 100 % and the
Preamplifier gain is approximately 1. At high frequencies
the reactance of L1 increases, the feedback decreases and
the gain approaches 1.1. The reason for this is to
compensate for high frequency roll-off in the Log Amplifier
and associated circuitry. Added stability in the Preamplifier
is provided by dc feedback from the junction of R19 and
R20 through integrator 1C1 and the Input Attenuator
network to the gate of Q3. The purpose of this feedback is
to maintain 0 Vdc at the output of the Preamplifier.

4-15. Overload Detector (A1/A2 Q8 through Q10 Sche-
matic No. 1). The Preamplifier output signal at the
junction of R22 and R39 is rectified by CRS, filtered by
C14 and applied to the base of Q8. When the dc level at the
base of Q& becomes more positive than 2.6 Vdc (2.2 V ims
input), Q8 conducts, Q9 cuts off and Q10 is forward biased
through R26 and R27. Transistor Q10 drives the corre-
sponding overload indicator (AOL/BOL) on the Panel
Meter.

4-16. Log Amplifier (A3/A4 IC1 Schematic No. 1). The
Log Amplifier (IC1) is a hybrid circuit designed specifically
for use in the Model 3575A. This circuit converts the input
amplitude to a logarithmic value, furnishes a log output
(IC1 pins 1, 5. and 9) for amplitude measurements and
produces a limited output (ICI pin 12) that is used for
phase measurements. The major advantage of the Log
Amplifier is that it produces usable outputs over a dvnamic
input range of 80 dB.
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+-17. The output signal from the Preamplifier is applied to
pins 20 and 12 of the Log Amplifier package. The input
circuit in the Log Amplifier is protected by the diode-
bridge limiting network comprised of A3CRI through
A3SCR4. The dc operating point of the Log Amplifier is
controlied by an external feedback loop between pins 14
and 21 of the package. The de signal at pin 14 is filtered by
a single-pole active network (A3IC2 and associated cir-
cuitry) and is fed back to pin 21. In order to obtain
adequate filtering over the entire frequency spectrum. the
filter response must be changed in accordance with the
input frequency. This is accomplished by means of transis-
tors A3Q1 through A3Q3 which are used to switch resistors
A3RY. R1! and RI13 in or out of the R/C filter network.
The switching transistors are controlied by two lines, FR1
and FR2. from the front panel FREQUENCY RANGE
switch. Note that the frequency range lines (FR1, FR2)are
also applied to the bases of A3Q4. Q5 and Q6. These
transistors are used to switch-in various values of capaci-
tance (A3C7 through A3C9) at the limited output (pin 12)
of the Log Amplifier. The purpose of this filtering is to
minimize the high frequency noise coupled to the Level
Translator and following Phase Detector circuitry.

4-18. Level Translator (A3/A4 Q8, Q9 Schematic No.
1). The limited output from pin 12 of the Log Amplifier is
filtered and applied to the Level Translator circuit con-
sisting of A3Q8 und A3Q9. The Level Translator is a
differential amplifier which converts the level of the
incoming signal to a level that is compatible with the
emitter-coupled logic (ECL)used in the Phase Detector and
associated circuitry. The resulting outputs are two square
waves that are equal in amplitude and 180 degrees out of
phase. The square-wave outputs from the Level Translator
in each Input Channel are applied directly to the Phase
Detector circuits which are discussed in Paragraph 4-21.

4-19. Synchronous Rectifier and Summing Amplifier
(A3/A4 1C4 through 1C6 Schematic No. 1). The log
outputs from pins 1, S and 9 of the Log Amplifier are
summed at the emitter of Q7. The logarithmic signal at the
collector of Q7 is direct-coupled to two differential
amplifiers. The differential amplifier in the upper portion
of the schematic (IC4A) clips the applied signal and
produces two square-wave outputs that are equal in
amplitude and 180 degrees out of phase. The square waves
remain at an essentially fixed amplitude over the entire
dynamic range. The differential amplifier in the lower
portion of the schematic (IC4B) produces two logarithmic
outputs that are equal in amplitude and 180 degrees out of
phase. All four of these preconditioned signals are applied
to the Synchronous Rectifier. IC5. In the Synchronous
Rectifier, the square-wave outputs from the limiting ampli-
fier (IC4A) alternately gate-out positive going and negative
going portions of the logarithmic signal from differential
amplifier 1C4B. This produces positive and negative full-
wave rectified outputs which are filtered by C17 and C18
and combined in the Summing Amplifier (IC6) to produce
a single dc output voltage that is logarithmically pro-
portional to the amplitude of the input signal. This output
i1s applied to the Panel Meter through the Function
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Switching Assembly (A&) and Output Filter (A9) in the
Amplitude Display mode.

4-20. There are four adjustments in the Synchronous
Rectifier portion of the Log Converter Assembly. The bias
adjustment, A3RI1& (emitter of Q7), is adjusted for 0 Vdc
at the collector of Q7. Potentiometer A3R29 is used to
balance the limiting amplifier (IC4A) to obtain optimum
symmetry. Potentiometer R32 adjusts the gain of the
Synchronous Rectifier (IC5) such that an amplitude change
of 70 dB at the input produces a 70 dB change in the Log A
(A3) or Log B (A4) amplitude reading. The log offset
adjustment (R50) in the Summing Amplifier circuit is
adjusted for a panel meter reading of +6 dBV with a
2 V mms signal applied to the input.

4-21. Phase Detector (A5 Schematic No. 2).

4-22. Refer to the Functional Block Diagram (Figure 7-1)
and Schematic No. 2 for the following discussion.

4-23. The square-wave outputs from the Level Translator
in each input channel are applied to the Limiter circuit in
the Phase Detector. The Limiter circuit is comprised of two
differential amplifiers. IC1A and ICIC, which are con-
nected in Schmitt Trigger configurations. These differential
amplifiers detect the axis crossing points of the applied
signals and produce square-wave outputs that are limited to
approximately 1V p-p. The outputs of the Limiter are A
which is in phase with the signal applied to channel A, B
which is in phase with the signal applied to channel B and
B* which is 180 degrees out of phase with the signal applied
to channel B. Note that the B signal from ICI1C is applied to
a third differential amplifier, 1C1B. The purpose of ICIB is
to provide a gate delay equal to that of the A channel
Exclusive OR gate (IC2C) so that both signals applied to
the “Q™ Phase Detector (IC2B) encounter one gate delay.

4-24. The A and B’ outputs from the Limiter are applied to
the A channel and B channel Exclusive OR gates (ASIC2C,
IC2D). The purpose of the Exclusive OR gates is to provide
inverted or non-inverted outputs in response to dc logic
levels. Note that the signal from channel A is applied to one
input of the A channel Exclusive OR gate while a logic level
from the front panel PHASE REFERENCE switch is
applied to the other input. Whenever both inputs are high
(1) or low (0), the output is low. If only one input is high,
the output is high. For example, with the PHASE REFER-
ENCE switch in the “A™ position, the logic input to the A
channel Exclusive OR gate is high. The output of the gate
is. therefore. low when the signal input is high making it
180 degrees out of phase with the signal input. With the
PHASE REFERENCE switch in the “- A™ position, the
logic input is low and the output is in phase with the signal
input. The B channel Exclusive OR gate operates in the
same manner but is controlled by the logic output from the
Q" Phase Detector (Paragraph 4-30).

4.25. The outputs of the A channel and B channel
Exclusive OR gates are applied directly to two OR/NOR

4-3
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gates (AS1C3A, 1C3B). Each OR/NOR gate splits the phase
of the incoming signal and provides two outputs that are
equal in amplitude and 180 degrees out of phase. These
outputs are used to trigger the two J-K flip flops (1C7A,
IC7B) that serve as phase detectors and are also applied to
the Error Correction Circuits (IC4 through IC6) which are
discussed in Paragraph 4-55. The upper J-K flip flop, IC7A,
is “set” by a positive transition on A at the “J” input and
“reset” by a positive transition on B’ (same as a negative
transition on B) at the “K™ input. The lower J-K flip flop,
IC7B, is “‘set ™ by a positive transition A’ (same as a negative
transition on A) at the “J* input and “reset” by a positive
transition on B at the “K" input. The outputs of the two
flip flops, designated P1, P1°, P2 and P2°, respectively, are
applied to differential amplifiers IC8B and IC8A. The
differential amplifiers gate on and gate off two constant
current sources (also designated Pl and P2) which supply
current to the following Buffer/integrator stage (1C9). The
Buffer/Integrator serves as an impedance converter, an
inverter and a high frequency integrator (note that ASCI is
only 0.1 gF). The average value of the pulse train at the
output of the Buffer/Integrator is proportional to the phase
difference between the two input signals, A and B,

4-26. When gated on, the Current Sources, P1 and P2, each
supply 1 mA to the Buffer/Integrator. Due to the
1804 ohm feedback resistance (ASR33) of the Buffer/
Integrator, a 1 mA input current produces an output of
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Figure 4-2. Phase Difference + 60 Degrees.
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- 1.8 volts. With both current sources on, the sum of the
input currents in 2mA and the resulting output is - 3.6
volts.

4.27. Figure 4-2 shows the two limited input signals (A and
B). the outputs of the two J-K flip flops (P1 and P2) and
the resulting pulse train () at the output of the Buffer/
Integrator. In Figure 4-2, the phase difference between A
and B is + 60 degrees (B leads A) and the average value of
the pulse train at the output of the Buffer/Integrator is
- 1.2 volts.

4-28. Figure 4-3 shows the Phase Detector output voltage
(integrated) vs. phase from - 90 degrees to +90 degrees.
Note that the Phase Detector output alone does not provide
a valid phase reading. For example, with an applied phase
difference of +60 degrees, the Phase Detector output is
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Figure 4-3. Phase Detector Output.

- 1.2 V which, if applied to the Panel Meter, would produce
a phase reading of - 120 degrees. A correct phase reading
can be obtained, however, by offsetting the Buffer/
Integrator output by + 1.8 Vdc. When required, dc offsets
are provided by the X and Y Current Sinks at the input of
the Buffer/Integrator. These Current Sinks are controlled
by the Phase Control Logic (All) which senses the Phase
Detector output and, in turn, gates the Current Sinks on or
off to maintain a correct phase reading. When only one of
the Current Sinks is gated on, the resulting offset at the
output of the Buffer/Integrator is +1.8 Vdc. When both
Current Sinks are on. the offset is + 3.6 Vdc. The Phase
Detector output. when combined with the offsets intro-
duced by the X and Y Current Sinks will yield a correct
phase reading.

4-29. Before continuing with the overall phase measuring
scheme, one important factor must be considered. As the
input frequency increases or as the phase magnitude
approaches 180 degrees. the time between the transitions
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that trigger the J-K flip flops decreases until a point is
reached where the transition regions overlap. In the case
where A und Bare 180 degrees out of phase. A goes high at
the same time B goes low: thus, A and B occur simulta-
neously. Siice the PI flip flop (IC7A) is “set” by A and
“reset” by B, it could not respond properly. The same is
true for the P2 flip flop since it is controlled by the other
two transitions, A" and B. Due to the fixed response time of
the J-K flip flops. they will respond to a maximum phase
difference of 150 degrees at 10 MHz and approximately
175 degrees at | MHz. In order to accurately measure phase
in this region. it is necessary to invert the signal on one
channel so that the phase difference is within the operating
range of the J-K flip flops. This is accomplished by means
of the *"Q" Phase Detector which senses the phase
magnitude and inverts the output of the B channel
Exclusive OR gate when the phase magnitude is greater
than 90 degrees.

4-30. Q" Phase Detector (Schematic No's. 2, 3 and 4).

4-31. Refer to the Functional Block Diagram (Figure 7-1)
for the following discussion.

-32. The Q™" Phase Detector is comprised of one Exclu-
sive OR gate. a Differential Amplifier, a Constant Current
Source and a Buffer/Integrator. The output of the Buffer/
Integrator is filtered by the Phase Control Filter (A7) and
applied to a Threshold Detector. The Threshold Detector
provides a high (1) or low (0) output depending on the
magnitude of the phase difference between the two input
signals. When the phase magnitude is less than 90 degrees,
the Threshold Detector output (designated “Q™) is high;
when the phase magnitude is greater than 90 degrees, the
output is low. The “Q™ output is applied to the B channel
Exclusive OR gate where it is used to invert the Exclusive
OR output when the phase magnitude is greater than 90
degrees. The “Q™ output is also applied to the Phase
Control Logic to enable logic circuits that control the X
and Y current sinks.

4-33. The two signals applied to the Exclusive OR gate in
the “Q” Phase Detector are A’ and By'. The output of the
Exclusive OR gate (designated P3) is high (1) when A’and
By™ are in opposite states (one high, one low) and low (0)
when they are in identical states (both high. both low). The
width of the output pulses, therefore, represents the
magnitude of the phase difference between the two signals.
The Exclusive OR output is applied to a Differential
Amplifier which provides the voltage swing required to gate
on and gate off the Constant Current Source. The pulsating
dc from the Constant Current Source is applied to the
Buffer/Integrator which, like the Buffer/Integrator in the
Phase Detector, serves as an impedance converter, an
inverter and high frequency integrator. The output of the
Buffer/Integrator is applied to the Phase Control Filter
which detects the average value of the pulse train and
provides a dc output voltage proportional to phase magni-
tude. Figure 4-4 is a graph showing the voltage level vs.
phase at the output of the Phase Control Filter. This
voltage is applied to a Threshold Detector (A111C9) which
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Figure 4-4. Phase Control Filter Output.

provides a logical *“1”" output when the phase magnitude is
less than 90 degrees and a 0™ output when the phase
magnitude is greater than 90 degrees.

4-34. Phase Control Filter (A7 Schematic No. 4). The
Phase Control Filter is a 4-polelow-pass filter network that
is controlled by the front panel FREQUENCY RANGE
switch. The purpose of the filter is to integrate the
puisating dc output from the *“Q™ Phase Detector and
control the transient response time of the phase control
circuits.

4-35. The basic filter configuration is shown in Figure 4-5.
The filter is comprised of two active sections (IC1, I1C2)and
an impedance converter (IC3). Each of the two sections
contains an operational amplifier which serves as a voltage-
controlled voltage source. Filter response is determined by
the R/C elements in the input and feedback networks of
the operational amplifiers. The resistive elements remain
constant while the appropriate values of capacitance are
selected by means of FET switches, A7Q1 through A7Q12.
The FET switches are controlled by three lines (F, M and S)
which, in conjunction with switching transistors A7Q13
through A7QI1S5, are controlled by two lines (FR1 and
FR2) from the front panel FREQUENCY RANGE switch.
Table 4-1 is a truth table which indicates the conditions of
the FR1 and FR2 control lines, the F, M and S control lines
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Figure 4-5. Basic Filter Configuration.
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Table 4-1. Filter Control Logic.

Range FR1 FR2 F M S Q1 Q2 Q@3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12
1-1K 0 0 0] 0 1 4] ¢] 0 1 0 1 1 0 1 0 0 0
10- 100K 0 1 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0
100-1M 1 0 1 0 0 1 0 1 0 0 0 0 0 0 1 0 1
1K-13M 1 1 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0
0=-47V 0=-12V 1 = Conducting
1=+45V 1=+5V 0 = Cut Off

and the various FET switches on each of the four frequency
range settings. Note that the F, M and S control lines are
also applied to the Output Filter(s) (A9/A10) through A7
pins W, X and V.

4-36. Operational Review. As indicated in Paragraph 4-29,
the flip flops in the Phase Detector cannot respond
properly when the phase magnitude approaches 180 de-
grees. The inoperative region is avoided, however, by
inverting the signal from channel B when the phase
magnitude is greater than 90 degrees. This is accomplished
by means of the “Q” Phase Detector which controls the
phase of the signal at the output of the B channel Exclusive
OR gate. When the phase magnitude is less than 90 degrees,
Q is in a high (1) state. When Q is high, the output of the B
~k-=-el Exclusive OR gate is 180 degrees out of phase with
the wput (B’) and is in phase with the signal applied to
channel B. When the phase magnitude is greater than 90
degrees, Q goes low (0) and the output of the B channel
Exclusive OR gate is inverted. The phase difference applied
to the JK flip flops is, therefore, always within the range of
-90 degrees to +90 degrees. The Phase Detector output,
along with Q from the “Q™ Phase Detector, is applied to

the Phase Control Logic which, in response to these inputs,
gates the X and Y Current Sinks on or off to produce a
correct phase reading.

4-37. Phase Control Logic (A11 Schematic Ne. 3).

4-38. Refer to the Phase Control Logic Functional Block
Diagram (Figure 4-6) for the following discussion.

4-39. With the front panel DISPLAY switch in the PHASE
position, the integrated output from the Phase Detectors is
filtered (Output Filter Assy., A9) and applied to the Panel
Meter and the Phase Control Logic (PCL). This voltage
ranges from approximately -1.92Vdc to +1.92Vdc
depending on the phase magnitude, phase polarity and the
condition of the X and Y current sinks. The only other
input to the Phase Control Logic is Q (from the “Q” Phase
Detector) which indicates that the phase magnitude is less
than or greater than 90 degrees. The ““Q” input is initially
inverted by IC4A to obtain Q’ which is high (1) when the
phase magnitude is greater than 90 degrees and low (0)
when the phase magnitude is less than 90 degrees.
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4-40. The filtered dc output voltage from the Phase
Detectors is applied directly to three threshold detectors,
1Co through IC8. The outputs of these three threshold
detectors, designated M°, T and P~ are listed and defined in
Table 4-2. These threshold detector outputs are used to
control two Set/Reset flip flops which serve as storage
elements. The outputs of the two storage elements (desig-
nated Mg, M{', P and Pg’) along with T"and Q" are further
used to control the X and Y current sinks.

Table 4-2. Threshold Detector Outputs.

Threshoild

Qutputs Definition

M’ Goes high (1) when phase output voltage
becomes more negative than -1.92 Vdc;
goes low {0} as phase output voitage be-
comes more positive than - 1.7 Vdc*.

T Goes high when phase output voltage be-
comes more negative than - 0.4 Vdc; goes
low as phase output voltage becomes more
positive than - 0.2 Vdc*.

P’ Goes low when phase output voltage be-
comes more positive than + 1.92 Vdc; goes
high when phase output voitage becomes
more negative than + 1.7 Vdc*.

*In each case, the positive and negative
thresholds differ by approximately 0.2 Vdc
due to hysteresis.

4-41. Before proceeding with the functional description, it
would be well to review the operation of NAND gates and
NOR gates which are used extensively in the Phase Control
Logic circuitry. These gates are shown in Figure 4-7 along
with their respective truth tables.

4-42. In most cases, it is easier to understand logic if it is
expressed in terms of AND/OR functions rather than
NAND/NOR functions. For example, the X current sink

NAND NOR

A — A
B — Q B Q
C—1 C

ABCGO ABCO
0001 0001
0011 0010
0101 6100
0111 01180
1001 1000
1011 1010
1101 1100
11180 11180
3875 3 2826

Figure 4-7. Logic Gates.
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(Figure 4-6) is gated on when the output of 1C5C (X’) is
low. This is controlled by the logic equation
X'=Q+Mg+ TP Since the X current sink is gated on
when X’ =0, it can be inversely stated that the X current
sink is gated on when X=1: where: X=0Q + M+ T-Pg.
The X current sink is then gated on when Q=1 OR when
Mg=1 OR when T AND P = 1. Likewise, the Y current
sink is gated on when the output of IC5B (Y") is low;
where: Y= Mg + Q-TP{. Inversely, Y = Mg + Q™T-Pg’ and
the Y current sink is gated on when M¢=1 OR when Q’
AND T AND P’ = 1.

4-43. When the phase magnitude is less than 90 degrees,
the “M™ and “P” storage elements are held in the reset
condition by Q’ which is in a low state. With both flip flops
in the reset condition, Mg=0, Mg’ =1, P¢=0 and b= 1.
Since the Q’ input to NAND gate IC2C is low, the output
of this gate is high. This causes the output of NOR gate
1C5C (X°) to go low and the X current sink to conduct.
Whenever Q’ is low. the output of NAND gate IC3D is high
and the output of NOR gate ICSA is low. Since M and the
output of IC5A are borh low. the output of 1C5B (Y’) is
high causing the Y current sink to cut off. Thus, when the
phase magnitude is less than 90 degrees (Q=1), the X
current sink is on and the Y current sink is off.

4-44. With the phase difference of + 120 degrees applied to
the inputs, Q goes low, B channel is inverted. and the phase
difference applied to the Phase Detectors is - 60 degrees. In
this case, both current sinks are initially turned off and the
output of the Phase Detectors drops toward - 2.4 Vdc. This
condition is sensed by the “M” threshold detector causing
M’ to go high. Since M’ and Q' are both high, a set
command is applied to the “M” storage element causing M
to go high. When M= 1, both current sinks are gated on
and the phase detector output is offset by +3.6 Vdc
(-24V +3.6 V=+1.2Vdc). During the transition, the
phase output voltage becomes more positive than - 1.6 Vdc,
M’ goes low and My is retained by the “M” storage element.
As the voltage rises above - 0.2 Vdc, however, T’ goes low,
T goes high and the “M” storage element is reset. The X
current sink remains on because T and Pg are both low
causing the output of IC5D to go high and the output of
IC5C (X”) to go low. The Y current sink remains on because
Q’ and P’ are both high causing the output of IC3D to go
low which, along with T, causes the output of IC5A to go
high and the output of IC5B (Y”) to go low. A correct
phase reading of + 120 degrees (+ 1.2 Vdc) is, therefore,
maintained by the X and Y current sinks. The Phase
Control Logic operates in the same manner for all positive
phase differences greater than +90 degrees and less than
+ 192 degrees.

4-45. If the phase reading exceeds +192 degrees
(+1.92 Vdc), the output of the “P” threshold detector goes
low (P=1, Q =1)and a set command is applied to the “P”
storage element. This causes both current sinks to cut-off
and the phase reading becomes - 168 degrees (- 1.68 Vdc).
As the phase output voltage crosses through - 0.4 Vdc in a
negative direction, the “P” storage element is reset by T’

4-7
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which goes to a high (1) state. The X current sink remains
off because Q', T" and M, are all high. The Y current sink
remains off because M(=0and T"= 1.

4-46. With a phase difference of - 120 degrees applied to
the inputs, Q goes low, B channel is inverted and the phase
difference applied to the phase detectors is +60 degrees.
The resulting phase detector output is - 1.2 Vdc. In this
case, the X current sink is cut off because Q’=1 (Q=0),
Mg=0 and T"=1 (T=0). The Y current sink is cut off
because Mg=0and T'=1 (T= 0). The result is a correct
phase reading with no offsets required. The Phase Control
Logic operates in the same manner for all negative phase
differences greater than - 90 degrees and less than - 192
degrees.

447. If the phase reading exceeds -192 degrees
(- 1.92 Vdc). M” goes high and a set command is applied to
the **M™ storage element. Both current sinks are then gated
on (as outlined in Paragraph 4-44) and the phase reading
changes from - 192 degrees to + 168 degrees. This is similar
to the + 192 degree condition where both current sinks are
gated off and the reading is converted to - 168 degrees.
Having the switching points at £ 192 degrees rather than
+ 180 degrees provides a * 12 degree overrange capability
which prevents the Phase Feeding from oscillating between
+ 180 degrees due to the overshoot in the Output Filter
(A9 or A10).

4-48. Effects of Harmonic Distortion on Phase.

4-49. In the 3575A, phase difference is measured between
the axis crossing points of the two input signais. If an
applied signal contains harmonics of the fundamental
frequency, the axis crossing points will change depending
on the magnitude, phase and order of the harmonics.
Harmonics that are in phase with the fundamental fre-
quency do not change the axis crossing points and,
therefore, do not affect the accuracy of phase readings.
Harmonics that are out of phase with the fundamental,
however, do change the axis crossing points and, in some
cases, produce errors in the phase reading.

4-50. Odd harmonics that are out of phase with the
fundamental tend to produce a symmetrical waveform that
is completely shifted in phase. This type of error is difficult
to eliminate without the benefit of selective filtering. Since
the 3575A is a broadband instrument, high levels of odd,
out-of-phase harmonics can produce phase offsets. Figure
3-7 (Section 1) is a graph which shows the worst-case error
produced by odd, out-of-phase harmonics. The worst-case
condition occurs when the harmonics are shifted 90 degrees
with respect to the fundamental. As indicated in the graph,
the error is relatively insignificant (0.57 degrees) when the
total odd harmonic distortion is more than 40 dB below the
fundamental.

4-51, Even harmonics that are out of phase with the
fundamental change the axis crossing points but. unlike odd
harmonics, produce an unsymmetrical waveform. This
makes it possible to cancel the effects of even harmonic

4-8
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distortion in the 3575A by the use of two phase detectors
which operate 180 degrees out of phase. This technique is
iliustrated in Figures 4-8 and 4-9. In Figure 4-§. the phase
detector outputs, P1 and P2, are controlied by transitions
that occur at the axis crossing points of the applied signals.
A and B. The Pl phase detector is gated on by a positive
transition on A and off by a negative transition on B: P2 is
gated on by a negative transition on A and off by a positive
transition on B. The phase detector outputs are summed
(and inverted) to produce a single pulse train (@) with an
average value that is proportional to the phase difference
between A and B. The two input signals in Figure 4-8 are in
phase and the average value of the output pulse train is
equal to the peak voltage introduced by P1 or P2 which, in
this case, is- 1.8 V.

4-52. Figure 4-9 is identical to Figure 4-8 except the signal
applied to channel B contains a 10 % second harmonic that
is out of phase with the fundamental. The combined
average output of the two phase detectors is still equal to
- 1.8 V because the distorted signal on B produces equal
and opposite errors on Pl and P2 thereby cancelling the
effects of the distortion.

4-53. Error Correction Scheme.

4-54. The 3575 A uses logic circuitry (ASIC4 through ICo,
Schematic No. 2) in a unique error correction scheme to

A
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Figure 4-8. A and B In Phase - No Distortion.
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minimize the effects of noise on phase readings. The
following paragraphs briefly describe how noise can intro-
duce errors and how these errors are corrected.

4-55. Because the 3575A is a broadband, wide range
instrument, it is capable of responding to high frequency
noise that can “false trigger” the J-K flip flops in the Phase
Detector. False triggering is where the J-K flip flops are
improperly “set” or “reset” by noise transitions that occur
near the axis crossing points of the applied signals. This is
llustrated in Figures 4-10 and 4-11. Figure 4-10 shows the
outputs of the two phase detectors P1 and P2 produced by
noise-free signals, A and B. Figure 4-11 shows the same
phase relationship as Figure 4-10 however the signal on
channel A contains a number of positive and negative
transitions produced by noise. The J-K flip flops respond to
these transitions causing a very significant error (designated
by shaded areas) in the phase reading. Note that P2 is
initially set high by a negative noise transition on A (same
as A’) and is not reset until B goes high 250 degrees later.
Also note that all four signals, A, B, P1 and P2 are high
immediately following the noise pulses on the leading edge
of A. During normal phase measurements these four signals
should never be high at the same time. This condition is,
therefore, an error state which can be defined by the logic
equation A*B'P1'P2 =1 and further detected and corrected
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Figure 4-9. Even Harmonics Cancelled.
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Figure 4-10. A and B Clean - No Error.

a
NOISY

8
CLEAN
T R
P2 |
|

3578 B 2748

Figure 4-11. Large Error Produced by Noise.

using logic circuitry. This method of error correction is
used in the 3575A and is accomplished by means of logic
circuitry (ASIC4 through IC6) on the Phase Detector
Assembly. The four primary signals (A, B, P1 and P2) and
their opposites (A’, B’, P1’and P2") are applied to the error
correction circuits. The error correction circuits sense any
of the eight error states listed in Table 4-3 and “set” or
“reset” the appropriate flip flop to correct the error.

Table 4-3. Error Correction Equations.

No. Equation Function
1 AB-P1P2 Reset P 2 low
2 A'-B"P1P2 Reset P 1 jow
3 ABP1'P2 Set P 1 high
4 AB'P1'-P2 | SetP 2high
5 ABP1'P2 Reset P 2 low
6 AB-P1P2 Reset P 1 low
7 A-BP1-P2 Set P 1 high
8 A'BP1P2 Set P 2 high

4-56. Since error states must be present for a short time
before they can be detected and corrected, they can still
affect the accuracy of phase readings. Due to the error
correction scheme, however, worst-case errors are limited to
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a few degrees. This is a vast improvement over conventional
phase meters that give totally erroneous readings in the
presence of noise. For further information concerning the
effects of noise on 3575A phase readings, refer to Para-
graph 3-54.

4-57. Function Switching Circuits (A8 Schematic No. 5).

4.58. The Function Switching Assembly (A8) is comprised
of four individual sections. Each section performs a
particular switching or logic function in response to the
front panel control settings.

4-59. Compensating Circuits (A8IC1, IC2, Q1 through
Q6). The logarithmic outputs from the Synchronous Recti-
fiers in channels A and B are applied to operational
amplifiers A8IC2 and AS8ICI, respectively. Note that the
gain of these operational amplifiers is controlled by
thermistors R56 and R57 in the feedback networks. The
purpose of the thermistors is to change the gain of the
operational amplifiers to compensate for slight gain varia-
tions that occur in the Log Amplifiers due to temperature.
Under normal conditions, the gain of IC1 and IC2 is
between 1 and 1.1.

4-60. Transistors Q1 through Q3 and Q4 through Q6 at the
outputs of IC1 and IC2 are controlled by the corresponding
voltage range switch on the front panel. When the channel
B range switch is set to the 2 mV to 20 V position, Q1 and
Q3 are conducting and Q2 is cut off. When conducting, QI
supplies a 1 mA current which produces a 200 mVdc drop
across R12. This offsets the Log B amplitude reading by
+20 dB to compensate for the 20 dB signal attenuation
introduced by the Input Attenuator. When the 0.2 mV to
2V range is selected, Q1 and Q3 are cut off and Q2 is
switched on. Since the Input Attenuator does not attenuate
the signal on the lower range, an offset is not required. The
purpose of Q2 is to attenuate the signal slightly to maintain
equal loading on both ranges. Transistors Q4 through Q6 at
the output of IC2 operate in the same manner to cormect
the Log A amplitude reading.

4-61. Amplitude Summing and Function Switching Cir-
cuits (A8Q7 through Q14, IC3). The outputs of A8IC1 and
A8IC2 are applied directly to the function switching

Model 3575A

circuits consisting of A8Q7 through A8QI14. This circuitry
is controlled by two lines, A (A8 pins 8 and J) and B
(A8 pin 9 and K) which are connected to the front panel
AMPLITUDE FUNCTION switch through the Interface
Substitution Board (Al16A) or the Interface Board
(A16B - Option 002, 003).

462. Table 4-4 is a truth table which indicates the condition

of the Ap and B control lines and the resulting states of
the various switching transistors for each of the three
amplitude functions. When Log A or Log B is selected, the
summing amplifier (IC3) is operated with one input
referenced to circuit ground through A8R47 and junction
FET Ql4. Since R47 and feedback resistor R46 are of
equal value, the closed-loop gain of the summing amplifier
is two (from the +input, pin 3). When Log A is selected,
the signal from IC2 is coupled through FET Q10 and R31
to pin 3 of IC3. When Log B is selected, the signal from ICI
is coupled through Q8 and R29 to pin 3 of 1C3. Note that
the signal at the junction of R29 and R31 is divided by two
due to the series resistance to ground provided by R32.
Since the gain of the summing amplifier is two, the
amplitude of the output signal (IC3 pin 6) is equal to that
of the Log A or Log B input from IC1 or IC2.

4-63. When Log B/A is selected, Q10 and Q14 are cut off
and Q8 and Ql1 are switched on. The Log A signal from
IC2 is then applied to pin 2 of 1C3 through Q11 and R47
and the Log B signal is applied to pin 3 of 1C3 through Q8
and R29. This makes the output of 1C3 equal to the
difference between the Log A and Log B inputs e.g.. Log B
minus Log A = Log B/A.

464, Display Switching (A8Q15 through Q18). The display
switching circuit consisting of A8QI5 through Q18 is
controlled by a single line, Cg (A8 pins 10 and L) which is
connected to the front panel DISPLAY switch through the
Interface Substitution Board, A16A. When AMPLITUDE
display is selected, circuit ground is applied to the Cpg
control line causing Q15 and Q16 to conduct and Q17 and
Q18 to cut off. The signal at the output of summing
amplifier IC3 is then coupled through Q16 and out A8 pin
U to the Output Filter Assembly. When PHASE display is
selected, + 5 Vdc is applied to Cp, Q15 and Q16 are cut off
and Q17 and Q18 are switched on. The dc output from the
Phase Detector,is then coupled from A8 pin V through Q18
and out A8 pin U to the Output Filter.

Tabie 4-4. Amplitude Function Switching.

Amplitude

Function AFf BF Q7 Qs Q9 Q10 Q1 Q12 Q13 Q14 Q19
Log A 0 1 0 0 1 1 0 1 1 1 1
LogB 1 0 1 1 0 0 0 0 1 1 0
Log B/A 0 0 1 1 0 0 1 1 0 0 0

Control Lines:

1 =+45Vdc
0=GND

4-10

Transistors:

1 = conducting
0 = cut off
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4-65. Annunciator Logic (A81C4 through IC6). The fourth
section of the Function Switching Assembly is the annun-
ciator logic circuitry. A8IC4 through 1C6. This circuit
receives inputs from the Ag, Bg and Cf control lines and
two additional inputs from the overload detectors on the
Preamplifier Assemblies, Al and A2. The purpose of the
annuncistor logic is to control the overload indicators and
the various function indicators that appear on the Panel
Meter display.

4-66. Output Filter (A9/A10 Schematic No. 6).

4-67. The Output Filter is a 4-pole low pass filter network
controlled by the front panedl FREQUENCY RANGE
switch. The purpose of the filter is to integrate the
amplitude or phase information before it is applied to the
Panel Meter and ANALOG OUTPUT. The filter response is
controlled by three lines, F, M and S which come from the
Phase Control Filter, A7. The Output Filter network is
identical to the Phase Control Filter network which is
discussed in Paragraph 4-34.

4-68. It should be noted that the standard Model 3575A
which has a single panel meter requires only one Output
Filter. This filter is designated A9. Instruments that are
equipped with dual panel meters (Options 001--003)
require a separate Output Filter for each panel meter and.
therefore. contain both A9 and A10 which are identical.
Since the dual panel meter options are field installable, the
standard Model 3575A has a vacant board slot and
connector to permit the addition of A10.

4-69. Digital Panel Meter.

4-70. Refer to the Panel Meter Block Diagram (Figures
4-12) and Schematic No. 7 for the following discussion,
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4-71. The Digital Panel Meter is an analog-to-digital con-
verter. It is a self-contained dc digital voltmeter which
measures voltages between * 1.999 V dc. The Panel Meter
reading in dB. dBV or degrees corresponds with the applied
dc voltage, (e.g. an input of - 1.800 V dc will produce a
reading of - 180.0 degrees: an input of + 200 mV dc will
produce a reading of + 20.0 degrees or + 20.0 dBV). Analog
input voltages greater than 1.999 V cause the display to
blink, indicating overrange.

4-72. The five major sections of the Panel Meter are the
Analog section, the Control Logic, the Counter, the Data
Multiplexer and the Display. The analog input from the
instrument is switched through a buffer amplifier to the
Analog section where a balance disruption and restoration
takes place in response to sequential instructions from the
Control Logic, The Counter section maintains a count
corresponding to the analog input voltage. The Data
Multiplexer converts the count to 8-4-2-1 BCD information
which is synchronized with the digit and polarity strobe
and applied to the Display.

4-73. A measurement cycle consists of two intervals: one
interval for the auto-zero and one for the digital conversion
of the analog signal. The clock frequency is divided into
two sampling intervals, totaling 6144 pulses and made up of
4096 pulses for the measure interval, and 2048 pulses for
the auto-zero interval.

4-74. The auto-zero interval begins every measurement
cycle by allowing the effects of temperature and drift to be
impressed on the storage capacitor (C2). This stored voltage
is introduced during the measure interval and counteracts
the thermal offset, thus the drift of the Analog section is
constantly monitored.
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Figure 4-12. Panel Meter Block Diagram.
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4-75. At the start of the measure interval, the input of the
Analog section is switched to the analog voltage supplied by
the instrument. The additional current disrupts the balance
achieved in the auto-zero interval. driving the integrator
output away from the auto-zero equalibrium voltage. The
Comparator senses this deviation and transmits the informa-
tion to the Control Logic, which then responds with the
proper logic to reestablish the zero level. The time required
for the Analog output to return to zero is accumulated in
the Counter and corresponds to the analog input.

4-76. At the end of the measure interval, the count is
transmitted to the Data Multiplexer where it is converted to
84-2-1 BCD information. synchronized with the digit and
polarity strobe and applied to the Display. Polarity infor-
mation is also transmitted via the BCD output. When the
measure interval is complete and the digits displayed, a new
measurement cycle begins.

4.77. The Digital Panel Meter is built around a 3% digit
analog to digital converter set. A22Ul and A22U2.
A22U1 is an analog processor which contains a bipolar
comparator, 4 bipolar integrating amplifier, two MOS-FET
input unity gain amplifiers, several P-channel enhancement
mode analog switches and the necessary level shifting
drivers to allow the analog and digital processors to be
directly interfaced. A22U2 is a synchronous digital proces-
sor that combines the counting, storage and data multi-
plexing functions with the random logic necessary to
control the functions of the analog processor. The digital
processor contains seventeen statis latches for storing the
3% digits of BCD data, overrange, underrange and polarity
information. Nine push-pull output buffers provide the
sign, digit strobe and multiplexed BCD data outputs. The
Digital Panel Meter provides a full scale display for an
analog input voltage of 1.999 V. This full scale of the Panel
Meter is not to be confused with instrument full scale
indications.

4-78. Measurement Cycle. The 34 digit analog-to-digital
converter set, A22Ul and A22U2, converts the analog
input voltage to a corresponding 8-4-2-1 BCD output once
each measurement cycle. Polarity, overrange and under-
range information is also determined once each measure-
ment cycle. The measurement cycle is controlled by the
time base counter located in A22U2. The time base counter
divides the clock frequency generated by A22Ul into
sampling intervals of 6144 pulses which constitute one
measurement cycle. Each measurement cycle consists of
two-intervals—an auto-zero interval and a measure interval.
Of the 6144 pulse measurement cycle, 2048 pulses com-
prise the auto-zero interval and 4096 pulses comprise the
measure interval.

4-79. Auto-Zero Interval. The purpose of the auto-zero
interval is to establish an equilibrium voltage which

represents the offset introduced by the drift of the analog
section. Refer to Figure 4-12 and 4-13 for this discussion.

3-80. The auto-zero and measure intervals are controlled
by the Meusure/Zero logic (M/Z) originating from the time

4-12
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base counter in A22U2. A low logic level on the M/Z line
switches the input of the buffer amplifier 10 ground. When
the M/Z logic, the Up/Down logic (U/D) and the compara-
tor output are all low, the Override section provides a high
output. This turns off A22Q2 and applies - 12V 1o the gate
of A22Q1. A closed-loop system of integrator and auto-
zero amplifier is formed by the operation of A22Ql. The
delay interval, or override period, in initiating the closed-
loop system, allows the integrator output to return to the
equilibrium voltage of the previous measurement cycle.

4-81. The input of the auto-zero closed loop system is the
summing node at the negative port of the integrator in
A14UIl. Three currents are summed at this node. The
buffer amplifier in conjunction with A22R7 forms a
voltage-to-current converter which supplies current to the
integrator input summing node. Voltage-to-current conver-
sion is also performed by the auto-zero amplifier in
conjunction with A22R6 and the reference voltage in
conjunction with A22R4 and A22RS. These are the other
two currents summed at the summing node. Since the
buffer amplifier input is grounded, the current supplied to
the integrator summing node is minor. The auto-zero
amplifier current and the reference current are the major
currents flowing into the integrator summing node. The
reference current is pulsed at a 50% duty cycle (4 clock
cycles on and 4 clock cycles off) by the U/D logic
generated in the control logic portion of AZ2U2. The
output of the integrator in the closed-loop system seeks to
attain an equilibrium voltage. Equilibrium occurs when the
sum of the average currents at the integrator summing node
equals zero. At equilibrium, the current through A22R6
will be constant and equal to half the reference current.
These two currents oppose each other at the integrator
summing node for a net result of zero.

4-82. The cquilibrium voltage is stored on capacitor
A22C3. This voltage is the dc offset introduced by the
analog section. During the following measure interval, the
equilibrium voltage stored on A22C3 is applied to the
integrator summing node where it nullifies the offset.

4.83. Measure Interval. Refer to Figure 4-12 and 4-14 for
this discussion. Following the 2048 pulse auto-zero interval,
the M/Z logic goes high to begin the measure interval. The
M/Z logic switches the buffer amplifier input from ground
to the analog voltage supplied to the panel meter. It also
opens the closed-loop system of integrator and auto-zero
amplifier. The voltage-to-current converter comprised of
the buffer amplifier and A22R7 supplies a current to the
integrator summing node generated by the analog input
voltage. This additional current flowing into the integrator
summing node disrupts the balance achieved during the
preceding auto-zero interval. The result is the integrator
output is driven away from the equilibrium voltage main-
tained as a reference on A22C3. The greater the analog
input voltage, the greater the integrator output deviates
from the equilibrium voltage. A22CR1 in parallel with the
integrator capacitor A22C2 protects the integrator against
large positive analog input voltages.
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Figure 4-13. Analog and Digital Timing.

4-84. The comparator of A22U1 is a differential amplifier
which compares the integrator output to the equilibrium
voltage stored on A22C3. The comparator transmits by
logic levels to the control logic of A22U2. the state of the
integrator output with respect to the equilibrium voltage. A
high logic level indicates an integrator output greater than
equilibrium: a low logic level indicates an integrator output

less than equilibrium. The control logic attempts to
reestablish the system equilibrium by using one of two U'D
logic duty cycles during the measure interval. The duty
cycle used depends on the comparator output in the clock
cycle preceding each duty cyvele. Figure 4-13 shows the
timine of these duty cyeles and their effect on the
integrator output.

413



Section 1V

4-85. Euach duty cvele is comprised of eight clock cycles.
Duty cvcle A shown in Figure 4-13 . consists of the U/D
logic high one clock cvele and low seven clock cycles. As
indicated in Figure 4-13. the U/D logic high drives the
integrator output up and when low, it drives the integrator
output down. Duty cycle A is used to drive the integrator
output in a negative direction. Duty cycle B consists of
seven clock cycles high and one clock cycie low. This duty
cvele is used to drive the integrator output in a positive
direction. The Conwuol Logic of A22U2 samples the
comparator output in the clock cycle preceding each duty
cvcle. A high comparator output indicates the integrator
output is more positive than the equilibrium voltage. This
indication dictates the use of duty cycie A which will drive
the integrator output more negative in an attempt to
reestablish the system equilibrium. A low comparator
output dictates the use of duty cycle B to drive the
integrator output more positive towards equilibrium.

4.86. Throughout the measure interval the Control logic
utilizes U/D logic duty cycle A or B to rcestablish the
integrator output at equilibrium. The synchronous Up/
Down 3% Decade BCD Counter in A22U2 increments each
clock cycle for a high state of the U/D logic or decrements
each clock cycle when the U/D logic is low. The net result
on the count stored in the BCD Counter is a decrease of six
counts for a duty cvcle A or an increase of six counts fora
duty cycle B. Because of the number of clock cycles in the
measure interval, the counter can accumulate a maximum
of 3072 counts. A count of 2000 corresponds to a full scale
analog input voltage. Therefore, the Digital Panel Meter can
display accurately an analog input voltage 150% of full-
scale. This full-scale is not to be confused with the
instrument f{ront panel full-scale. The number of counts
accumulated by the counter is proportional to the input
voltage. The larger the input voltage, the greater the count
accumulated in the counter during the measure interval.
For input voltages that are not overrange., the system
equilibrium is reestablished before the end of the measure
interval. The remainder of the measure interval is character-
ized by the counter increasing by six counts one duty cycle
and decreasing by six counts the following duty cycie. This
net count of zero occurs as the integrator output is
maintained at equilibrium. that is, the average output
equals the equilibrium voltage. At the end of the measure
interval, the counter continues to count for a number of
clock cycles in the auto-zero interval. This period is
soverned by the state of the M/Z, U/D and comparator
output logic. When all three states are low, the counting
stops. At this point the integrator output equals the
equilibrium voltage. Therefore. this override period com-
pensates for the voltage difference between the integrator
output and the equilibrium voltage and its corresponding
count at the end of the measure interval.
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4-87. When the override is complete, the BCD counter of
A22U2 is put on “hoid.” The contents of the counter are
loaded into the static latches of A22U2 along with
underrange information decoded from the counter con-
tents. Underrange is 5% of full scale and corresponds to a
count of 100 counts. Once the counter contents have been
joaded into the static latches. the counter is cleared. The
contents of the static latches are transmitted to the
multiplexer where they are multiplexed to the push-pull
Data Buffers in BCD format. This operation is synchronized
by the 1 of 4 Decode with the Digit Buffers which provide
a digit strobe. The Digit Buffers strobe the digitsina 1, 3,2
and 4 sequence where digit 4 is the most significant digit.
The digit strobe is performed by the Digit Buffers applying
a high output to the terminal of A21U1 associated with the
digit of interest. A21Ul provides inverters at each of the
inputs and transmits a low through a base resistor, A21R8
thru R11. This low appears on the base of the transistor
switch associated with the strobed digit. A low on the base
of A21Q1 thru Q4 forward biases the transistor and applies
the +5V on the emitter to the associated digit in the
display. This application of + 5 V uactivates this digit of the
display. Simultaneous with the activation of the digit. the
BCD output from the Data Buffers is transmitted to the
Decoder/Driver, A21Ul, which converts the BCD informa-
tion to a seven-segment code. This seven-segment code
being synchronized with the strobed digit. is displayed.

4-88. The polarity of the analog input voltage is deter-
mined by the state of the U/D logic when the BCD Counter
is reset to zero. This information is loaded into the static
latch once each measurement cycle. The control logic
strobes the polarity sign by applying a high to the sign
strobe terminal on A21U6. The sign strobe is performed
once each measure interval. The polarity information
located in the static latches is transmitted to the sign
display.

4-89. Polarity Sign Blanking. If an analog input voltage is
greater than a full-scale input of 1.999 V, the 3!z digit
display will blink during the zero cycle of the counter. This
blinking rate is equal to the sampie rate. Although the
display blinks for an analog input greater than full-scale of
1.999 V, an analog input voltage that is 150% of full-scale,
or 2999V, is accurately displayed in the overrange
blinking mode. Transistors A21Q5 and Q6 in conjunction
with A21R12 and RI3 provide a polarity sign blanking
capability. When the instrument is operated in the DCA or
DCV mode. a ground is supplied to the base of A21Q5.
This ground forward biases A21Q5 and Q6 which supplies
+ 35V to the anodes of the polarity sign segments (A21US
pin 1). If the instrument is in the OHMS or ACV mode,
+5V is applied to A21Q5. A21QS5 turns off and in turn
reverse biases A21Q6. When A21Q6 is not conducting,
+5V is removed from the anodes of the polarity sign
segments (A21US pin 1) blanking the polarity sign.
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4-90. Reference Supply. The reference voltage is obtained
by reducing the instrument’s + 12V supply to u reference
voltage of +6.2 V. Dropping resistor A22R7 reduces the
supply voltage which is filtered by A22C3. A zener diode.
A22CR2. is in parallel with C3 and clamps the reference
voltage 1o +6.2 V. The reference voltage is supplied to
A22U1I and is the source of the reference current supplied
to the integrator summing mode.

4-91. Trigger and Hold (Options 002, 003}. When u
ground is applied to the LOCAL/REMOTE control line (P1.
pin 50) the internal sampling in the Panel Meter is disabled.
In this disabled or Hold condition. Ul pin 1 is held low and
the M/Z high to low transitions on Ul pin 2 have no effect.

4-92. External triggering must be used to obtuin successive
meter readings or BCD outputs in the Hold condition. An
external trigger puise of greater than 1 ms applied to Ul pin
12 causes U2 pins 7 and 10 to be high. With pins 7 and 10
both high. pin 8 will go low. The corresponding low on pin
2 (CLR) causes pin 13 to go high which places a high on Ul
pin 1 and the next low to high transition of the M/Z line
allows the Panel Meter to take a reading. The high to low
transition of the M/Z line, forces U2 pin 6 (CLR) low
which again creates the Hold condition.

4.93. Interface Assembly (A16B Schematic No. 9).

4-94. The Interface Assembly (A16B) is installed in place
of the Interface Substitution Assembly (A16A) in instru-
ments equipped with the remote programming and dual
panel meter options (Options 002, 003), The purpose of
the Interface Assembly is to provide the decoding, timing
and switching logic required for the BCD outputs and
remote controlled functions.

4.95. BCD Output Circuits. The BCD output circuitry
shown on the left-hand side of Schematic No. 9 (ICl
through IC12) receives measurement data from the two
panel meters and converts this data into parallel BCD
outputs that are available at the rear panel Interface
connector. The circuit in the upper portion of the
schematic (IC2-1C4) converts the data from the right-hand
(phase) panel meter, while the circuit in the lower portion
of the schematic (1C5—IC7) converts the data from the
left-hand (amplitude) panel meter. Since the two BCD
output circuits are identical, the following description of
the “phase” circuit applies to both circuits.

4-96. The BCD output circuit is comprised of three decade
counters (IC2-1C4), an overrange flip-flop (IC!A) and
associated logic circuitry. To begin a measurement. the
Reset line (XA16 pin 2} from the panel meter goes low and
remains low for 33 ms. This resets the decade counters to
000 and clears the overrange flip-flop. When the Reset line
goes high, a series of pulses from the Gated Clock output of
the panel meter are fed into the decade counters. Since the
number of pulses is equal to the panel meter reading. the
accumulated count at the end of the measurement cycle
provides the required output data. If the count is greater
than 999, counter [C2 passes a “carry” pulse to the
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overrange flip-flop which provides a single-line overrange
indication. In 3575A Option 002, the high-true BCD
outputs from the decade counters are applied to inverter
gates (IC8, 1C9y which provide low-true BCD outputs at the
Interface connector. In Option 003 instruments. the in-
verter gates are replaced by non-inverting drivers which
provide high-true BCD outputs at the Interface connector.
Jumpers on the A16B board permit selection of high-true
(P) or low-true (N) logic for the overrange and polarity
output lines.

4-97. Controller Section. The controller section of the
Interface Assembly is located in the upper right portion of
Schematic No. 9. This section is comprised of two 4-bit
multiplexers (IC13 and IC14) and @ Local/Remote control
circuit (IC17B. IC18B). Each multiplexer has eight inputs
and four outputs. Four of the inputs to each multiplexer
come from the front panel controls and four come from the
rear panel Interface connector. J1. The output lines go to
the Function Switching Assembly (A8), the Phase Control
Filter (A7), the Log Converter (A3/A4) and the Input
Attenuators (A1/A2) to control the instrument functions.
The multiplexers operate like 4-pole. double-throw switches
where the four output lines are connected to either the
front panel controls (Local) or the remote control lines
{Remote). Switching is accomplished by applying a logical
“I" (+3V) or 07 (0V) to IC13, IC14 pin 9 which
connects to the Local/Remote line through NAND gate
IC17B. With no input 1o the Local/Remote line or when
local control is programmed by an external controller, the
line is held positive causing the output of IC17B to go low.
This disubles the remote inputs to IC13 and ICI4 and
enables the inputs from the front panel controls. When
ground is applied to the Local/Remote line. the output of
IC17B goes high and control is transferred to the remote
control lines. The eight remote control lines use ground
true logic and are normally held in a “0” (False) condition
by the pull-up resistors within R5.

4-98. Note that the local/remote line from the output of
IC17B is also connected to a huffer/inverter stage. 1C18B.
When ground is applied to the Local/Remote line (Remote
Control), the output of IC18B goes low supplying a “hold™
to the panel meters. In the panel meters. the “hold™
command disables the internal sampling and thereby
inhibits measurements. In order to obtain meter readings or
BCD outputs, it is then necessary to use external triggering.
External triggering is accomplished by grounding the
Remote/Measure line (J1 pin 21) which controls the timing
circuits discussed in the following paragraphs. In some
cases. it is desirable to use external triggering and. at the
same time, control the instrument from the front panel. To
accomplish this. a jumper is provided at the output of
IC17B. When the jumper is connected hetween terminats |
and 3 (gnd), the front panel controls remain operative and
the remote lines that control front panel functions ure
disabled.

4-15
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4-99. Timing Circuits. In the Remote Control mode. it is
necessary to trigger the panel meters by applying 1
momentary ground to the Remote Measure line each time a
meter reading or BCD output is required. Grounding the
Remote Measure line sets the data flag and initiates a
variable time delay which. in turn. wriggers the panel meters
and initiates the measurement cycle.

4-100. The external trigger and flag timing circuit is shown
in the lower right-hand portion of Schematic No. 9 and in
the Timing Circuits Functional Block Diagram, Figure 4-14
Refer to Figure 4-14 for the following discussion.

4-101.The timing circuits are comprised of a Trigger Flip
Flop. A Flag Flip Flop.a Variable Delay, a 40 ms Delay
and associated logic circuitry. Before the timing circuits can
operate, remote operation must be selected by grounding
the Local/Remote line. This disables the internal sampling
in the panel meters and enables the timing circuits. With the
Local/Remote line grounded. it is further necessary to
momentarily ground the Remote Measure line to initiate
the timing sequence and trigger the panel meters. Ground-
ing the Remote Measure line causes the output of IC16A to
go high. This, in turn, initiates the Variable Time Delay and
sets the Flag Flip Flop. Note that the two flip flops are set
and reset by a low (0) rather than a high (1). This is the
reason for the inverter between the output of IC16A and
the *set™ side of the Flag Flip Flop. When a “set”
cominand is applied to the Flag Flip Flop, the + Data Flag
line goes low_and the - Data Flag line goes high. Since the
+ Flag line (Q) is fed back to the input of ICI6A, the
output of IC16A remains high until the Flag Flip Flop is
reset. The Variable Delay is initiated by a Logical 1 at the
output of IC16A and controlled by the two frequency
range lines, FR1 and FR2. Delay time is determined by the
frequency range setting as indicated in Table 4-6. At the
end of the delay period, the output of the Variable Delay
circuit goes low applying a_‘‘set” command to the Trigger
Flip-Flop. When *'set”, the Q side of the Trigger Flip-Flop
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Table 4-6. Variable Time Delays.

Frequency Variable
Range Delay
1 Hz-1kHz 33 sec.
10 Hz - 100 kHz 3.3 sec.
100 Hz - 1 MHz 0.42 sec.
1 kHz - 13 MHz 0.02 sec.

goes low 1o trigger the panel meters. When the panel meters
are triggered, the (L) Flag input from Panel Meter 1 goes
high and remains high during the 100 ms measurement
period. When the measurement is complete, the Flag line
goes low, initiating the 40 ms time delay. When the 40 ms
delay has elapsed. the output of the delay circuit goes low,
applying a “reset” command to both flip-flops. This causes
the panel meter Trigger line and the + Data Flag line to go
high and the - Data Flag line to go low. Resetting the data
flags indicates to an external controlier that data is ready at
the BCD outputs.

4-102. The purpose of the Variable Delay in the timing
circuit is to ensure that the instrument has been given
sufficient settling time before the data flags are returned.
Since the actual settling time of the instrument is often less
than the time provided by the Variable Delay circuit, the
user may find it convenient to bypass the Variable Delay.
This can be accomplished by applying a continuous ground
to the Trigger Mode line. Grounding the Trigger Mode line
disables the Variable Delay circuit and enables ICI7A.
When a momentary ground is applied to the Remote
Measure line, the output of IC16A goes high, the output of
IC17A goes low and the two flip-flops are set simultane-
ously. At the end of the 140 ms measurement cycle, both
flip-flops are reset, the Trigger line goes high and the data
flags are returned to their original states.
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and four outputs. Four of the inputs to each multiplexer
come from the front panel controls and four come from the
rear panel Interface connector, J1. The output lines go to
the Function Switching Assembly (A8), the Phase Control
Filter (A7). the Log Converter (A3/A4) and the Input
Attenuators (AI1/A2) to control the instrument functions.
The multiplexers operate like 4-pole. double-throw switches
where the four output lines are connected to either the
front panel controls (Local) or the remote control lines
(Remote). Switching is accomplished by applying a logical
“IT(+SVY or “0” (OV) to ICI2, IC14 pin Y which
conuects to the Local/Remote line through NAND gate
ICI7B. With no input 1o the Local/Remote line or when
local control is programmed by an external controller. the
line is held positive causmg the output of 1C17B to go low.,
This disables the remote inputs to 1C13 and IC14 and
enables the inputs from the front panel controls. When
ground is applied to the Local/Remute line, the output of
IC17B goes hugh and control is transferred to the remote
control lines. The eight remote control lines use ground
true logic and are normally held in a “0” (False) condition
by the pull-up resistors within RS.

4.191, Note that the locai/remote line from the output of
IC17B is also connected to a buffer/inverter stage, IC18B.
When ground is applied to the Local/Remote line (Remote
Control). the output of IC18B goes low supplying a “hold”™
to the panel meters. In the panel meters, the “hold”
command  dwables the internal sampling and thereby
inhtbits measurements. In order to obtain meter readings or
BCD outputs, it is then necessary to use external triggering.
b xiernal triggering is accomplished by grounding the
Remote/Measure line (J1 pin 21) which controls the timing
circuits discussed in the following paragraphs. In some
cases. it 1 desirable to use external triggering and. at the
same time, contret the instrument from the front panel. To
accomplish this, a jumper is provided at the output of
1C17B. When the jumper is connected between terminals ]

Section 1V

and 3 (gnd). the front panel controls remain operative and
the remote lines that control front panel functions are
disabled.

4-102. Timing Circuits. In the Remote Control mode. it is
necessary to trigger the panel meters by applying =
momentary ground to the Remote Measure line each time o
meter reading or BCD output is required. Grounding the
Remote Measure line sets the data flag and initiates a
variable time delay which.in turn, triggers the pane! meters
and initiates the measurement cycle.

4-103. The external trigger and flag timing circuit is shown
in the lower right-hand portion of Schematic No. 9 and in
the Timing Circuits Functional Block Diagram, Figure 4-15.
Refer to Figure 415 for the foliowing discussion.

4-104.The tming circuits are comprised of a Trigger Flip
Flop, A Flag Flip Flop.a Variable Delay, a 40 ms Delay
and associated logic circuitry. Before the timing curcuits can
operate. remote operation imust be selected by grounding
the Local/Remote line. This disables the internal sampling
in the panel meters and enables the timing circuits. With the
Local/Remote line grounded, it is further necessary to
momentarily ground the Remote Measure line to initiate
the timing sequence and trigger the panel meters. Ground-
ing the Remoie Measure line causes the output of ICI6A to
go high. This, in turn, initiates the Variable Time Delay and
scts the Flag Flip Flop. Note that the two flip flops are set
and reset by a low (0) rather than a high (1). This is the
reason for the inverter between the output of IC16A and
the *“set™ side of the Flag Flip Flop. When a “set”
command is applied to the Flag Flip Flop. the + Data Flag
line goes low and the - Data Flag line goes high. Since the
+ Flag line (Q) is fed back to the input of ICI6A, the
output of IC16 A remains high until the Flag Flip Flop is
reset. The Variable Delay 1s initiated by a Logical 1 at the
output of IC16A and controlled by the two frequency
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Figure 4-15. Timing Circuits Functional Block Diagram.
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range lines. FR1 and FR2. Delay time is determined by the Table 4-6. Variable Time Delays.
frequency range setting as indicated in Table 4-6. At the

end of the delay period, the output of the Variable Delay Frequency Variable
circuit goes fow applying a_‘‘set” command to the Trigger Range Delay
Flip-Flop. When *set™, the Q side of the Trigger Flip-Flop

goes low to trigger the panel meters. When the panel meters | Hz 1wl S

are trigeered, the (L) Flag input from Panel Meter 1 goes 1(1)8 :j :or;)::u 835':;(
high and remains high during the 100 ms measurement 1 kHz - 13 MHz 0.02 sec.

period. When the measurement is complete, the Flag line
goes low, initiating the 40 ms time delay. When the 40 ms

delay has clapsed. the output of the delay circuit goes low, than the time provided by the Variuble Delay circuit, the
applying a “reset’” command to both flip-fleps. This causes user may find it convenient to bypass the Variable Delay.
the panel meter Trigger line and the + Data Flag line to go This can be accomplished by applving 4 continuous ground
high and the - Data Flag line to go low. Resetting the data to the Trigeer Mode line. Grounding the Trigger Mode line

disables the Variable Delayv circuit and enables IC17A.
When s momentary ground is applied to the Remote
Measure line. the output of ICI6A goes high, the output of
4-103, The purpose of the Variable Delay in the timing IC17A goes low and the two flip-flops are set simultane-
circuit is to ensure that the instrument has been given ously. At the end of the 140 ms measurement cvcle, both

flags indicates to an external controlier that data is ready at
the BCD outputs.

sufficient settling time before the data flags are returned. flip-flops are reset, the Trigger line goes high and the data
Since the actual settling time of the instrument is often less flags are returned to their original states.
em g BT
E i L
F
oo iU
S O A i
- S
- I
- - Low s B
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| WARNING I

Maintenance described herein is performed
with power supplied to the instrument, and pro-
tective covers removed. Such maintenance
should be performed only by service-trained
personnel who are aware of the hazards in-
volved (for example, fire and electrical shock).
Where maintenance can be performed without
power applied, the power should be removed.
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SECTION V
MAINTENANCE

51. INTRODUCTION.

5-2. This section contains complete maintenance infor-
mation for the Model 3575A Gain-Phase Meter. Included
are performance checks, adjustment procedures, trouble-
shooting techniques and instructions for the removal and
replacement of various assemblies and components.

5-3. RECOMMENDED TEST EQUIPMENT.

5-4. The test equipment that is recommended for main-
taining the Model 3575A is listed in Table 5-1. If the
recommended model is not available, any instrument that
has specifications equal to or better than the required
specifications can be used.

Table 5-1. Recommended Test Equipment.

Usage
Instrument Type Required Characteristics Performance | Adjustments | Trouble- | Recommended
Checks Shooting Model
DC Digital Voltmeter Full Scale Ranges: 100 mV through 100 V X X X -hp- 3450B
Input Resistance: 10 Megohms
Accuracy: 0.1% of reading
Frequency Synthesizer Frequency Range: 1 Hz to 13 MHz X X X -hp- 3320B
{See Note 1) Output Levels: + 19 dBm to + 26 dBm (50 ohms)
Amplitude Accuracy: 1 Hzto 10 Hz: + 0.6 dB
10 Hz to 13 MHz: £ 0.1 dB
Variable Attenuator Attenuation: 80 dBin 10 dB steps X X -hp- 355D
Frequency Range: 1| Hz to 13 MHz
Accuracy: * 0.3 dB (or of known accuracy)
Impedance: 50 ohms
Power Amplifier Voltage Gain: X10 (20 dB) X -hp- 467A
Maximum Output: 20 V p-p
Frequency Range: 1 Hzto 1| MHz
Accuracy: 1 Hzto 100 kHz: £ 1%
100 kHz to 1 MHz: % 5%
(or of known accuracy)
Oscilloscope Sensitivity: 0.005 V/cm to 10 V/em X -hp- 180C
Sweep: 0.05 psec/cm to 0.1 sec/cm
Voltage Divider Probe Division: 10:1 X -hp- 10004A
(for oscilloscope) Impedance: 10 Megohms, 10 pF
DC Power Supply Variable Range: -12Vdcto+12Vdc X -hp- 467A
Variable Phase Generator | Output Frequency: 1 kHz X -hp- 203A
(See Note 2) Output Level: 2V rms
Variable Phase Range: 0° to 360°
Power Splitter Impedance: 50 ohms X X See Figure 5-1
(See Figure 5-1)
R/C Phage Shift Network | Phase Shift: 90 degrees X See Figure 54
(See Figure 54) Frequency Range: 100 Hz to 13 MHz
Terminations 50-Ohm Feed-Thru (2 required) X X X -hp- 11048C
Cables (1) 48 50-Ohm Cable (BNC connectors) X -hp- 11170C
(2) 24" 50-Ohm Cables (BNC connectors) X -hp- 11170B
(1) 9™ 50-Ohm Cable (BNC connectors) X -hp- 10502A
Connector Male-to-Male X -hp-1250-0216
Adapters (2) BNC 10 Binding Post Adapters X hp- 10110A
(1Y BNC “T” Connector X
Resistor R: fxd fim 1 Megohm = 1% 1/2W X -hp- Part No.
0757-0059
NOTES:

1. If a Frequency Svnthesizer is not available, a Test Oscillator such as the -hp- Model 651B can be used on a limited basis.
2. A dc power supply with a variable range of -2 V dc to + 2 V dc (-hp- Model 467A) can be used in place of the Variable Phase Generator for

troubleshooting.
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5-5. PERFORMANCE CHECKS.

5-6. The following performance checks are in-cabinet
procedures that can be used to verify that the Model 3575A
meets the specifications listed in Table 1-1. These proce-
dures can be used for incoming quality control inspection,
to check specifications after a repair or for routine
maintenance.

5-7. Test Card.

5-8. A Performance Check Test Card is provided at the end
of this section for your convenience in recording the
performance of the Model 3575A during performance
checks. This card can be removed from the manual and
used as a permanent record of the incoming inspection or
of a routine performance check. The test card may be
reproduced without written permission from Hewlett-
Packard.

5-9. Panel Meter Accuracy Check.

5-10. The purpose of this check is to verify that the panel
meter accuracy is within the *3 count (0.3dB,
+ 0.3 deg.) tolerance listed in Table 1-1. If the panel meter
fails to meet the required specifications, perform the Panel
Meter Accuracy Adjustments (Paragraph 5-29) before pro-
ceeding with the other performance checks in this section.

RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450A)

Frequency Synthesizer (-hp- Model 3320B)

Variable Attenuator (-hp- Model 355D)

(2) 50-Ohm Feed-Thru Terminations (-hp- Model
11048C)

50-Ohm Power Splitter (See Figure 5-1)

PERFORMANCE CHECKS

Model 3575A

a. Connect test equipment as shown in Figure 5-2.
Connect DC Digital Voltmeter to ANALOG OUTPUT 1.

b. Set the 3575A controls as foliows:

DISPLAY* ............ AMPLITUDE
AMPLITUDE FUNCTION . ....... B/A
Voltage Range .......... 02mvV-2V

(both channels)
FREQUENCY RANGE ....1 Hz-1kHz
PHASE REFERENCE ............. A

* Options UU1-003: Set AMPLITUDE
B/PHASE switch to PHASE.

c. Set the Frequency Synthesizer amplitude to
+25.05dBm (2 Vrms at outputs of Power Splitter) and
frequency to 1 kHz.

d. Set the Variable Attenuator to 0 dB.
e. Allow 30 seconds for the readings to stabilize.

f. Observe the DC Digital Voltmeter reading and the
B/A panel meter reading. The panel meter reading should
be within + 3 counts of the DVM reading e.g., the analog
output voltage is 10 mV per dB. An output of + 1 mV dc
should, therefore, produce a panel meter reading of
+00.1 dB + 0.3 dB (3 counts).

g., Set the Variable Attenuator to 80 dB and allow 30
seconds for the readings to stabilize.

h. Observe the DVM reading and the B/A panel meter
reading. The panel meter reading should be within + 3
counts of the DVM reading e.g., if the DVM reading is
-0.797 Vdc, the panel meter reading should be - 79.7 dB
+0.3dB.

Parts List.
Designator Description -hp- Part No.
J1-43 Connector: BNC female 1250-0083
R1-R3 R: fxd fim 169 ohms1 % 1/2 W 0698-5005
Board 15" X 1.5 Copper-Clad (doubie-sided)

Figure 5-1. Power Splitter.

5-2
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Model 3575A PERFORMANCE CHECKS
FREQUENCY SYNTHESIZER 3873 -9- 2030
hp 33208 GAIN-PHASE METER
- hp 35754
T © ® 0-6-06 = LTI
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Figure 5-2. Amplitude and Phase Accuracy Checks.

i. Without disturbing the 3575A or test equipment
control settings, reverse the input connections to the
3575A so the Variable Attenuator is connected to Channel
A and the Power Splitter is connected to Channel B. Allow
30 seconds for the readings to stabilize.

j. Observe the DVM reading and the B/A panel meter
reading. The panel meter reading should be within 3
counts of.the DVM reading e.g., if the DVM reading is
+0.802 Vdc, the panel meter reading should be + 80.2 dB
+03dB.

k. Options 001-003: Perform the following additional
steps to verify the accuracy of the right-hand (phase) panel
meter.

l. Crnnect the DC Digital Voltmeter to ANALOG
OUTPU1 2.

m. Set the Variable Attenuator to 0 dB and allow 30
seconds for the readings to stabilize.

n. Observe the DVM reading and the right-hand panel
meter reading. The panel meter reading should be within
* 3 counts of the DVM reading.

o. Set the PHASE REFERENCE switch to the - A
position and allow 30 seconds for the readings to stabilize.

p. Observe the DVM reading and tne right-hand panel
meter reading. The panel meter reading should be within

1 3 counts of the DVM reading,.
5-11. Amplitude and Phase Accuracy Checks.

5-12. The purpose of these checks is to veriy that the
3575A meets the amplitude and phase accuracy specifi-

cations listed in Table 1-1. Read Section IIl, Paragraphs
3-13 to 3-16 before performing the following tests, If the
3575A fails to meet any of the required specifications,
perform the adjustments outlined in Paragraphs 5-25
through 5-46.

NOTE

The checks outlined in the following procedure will verify
the 3575A phase accuracy at 0 degrees and 180 degrees at
critical levels and frequencies throughout the operating
range of the instrument. Satisfactory performance during
these checks is reasonable verification that the phase
detector circuits are operating properly. Marginal perfor-
mance, however, may reflect a misadjustment or mal-
function that could degrade the overall performance and
produce readings that are out of tolerance at points other
than 0 degrees and 180 degrees. If performance appears
marginal or if further verification of phase accuracv is
desired, “spot check” the 45 degree points andfor the 90
degree points using a precision phase generator or refer to
the Supplemental Phase Accuracy Check outlined in Para
granh 5-17.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)
Variable Attenuator (-hp- Model 355D)
(2) 50-Ohm Feed-Thrv Terminations (-hp- Model
11048C)
50-Ohm Power Splitter (See Figure 5-1)
(1) 48” 50-Ohm Cable with BNC connectors (-hp-
11170C)
(2) 24” 50-Ohm Cables with BNC connectors (-hp-
11170B)
(1) 97 50-Ohm Cable with BNC connectors (-hp-
10502A)

53
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a. Connect test equipment as shown in Figure 5-2.
Note that the cable lengths are critical and must be as
specified in Figure 5-2.

b. Turn on all equipment and allow a warmup period of
at least 1 hour before proceeding.

c. Set the 3575A controls as follows:

DISPLAY* .. .......... AMPLITUDE
AMPLITUDE FUNCTION . ......... B
Voltage Range .......... 0.2mV-2V

(both channels)
FREQUENCY RANGE ....1 Hz-1 kHz
PHASE REFERENCE ............. A

* Options 001-003: Set the AMPLI-
TUDE B/PHASE switch to PHASE so
that amplitude and phase can be observed
simultaneously. Disregard any further ref-
erences to the DISPLAY switch in the
following steps.

d. Set the Frequency Synthesizer amplitude to
+ 25.05 dBm (2 V rms at outputs of Power Splitter) and
frequency to 1 Hz with Leveling switch to OFF.

e. Set the Variable Attenuator to 0 dB.
f. Allow time for the 3575 A reading to stabilize.

g. The channel B amplitude reading (B dBV) should be
within the tolerances listed in Table 5-2 for the corre-
sponding input frequency and attenuator setting.

h. Set the AMPLITUDE FUNCTION switch to B/A and
allow time for the reading to stabilize.

i. The B/A reading should be within the tolerances
listed in Table 5-2 for the corresponding input frequency
and attenuator setting.

j. Reset the AMPLITUDE FUNCTION switch to B. Set
the DISPLAY switch to PHASE and allow time for the
phase reading to stabilize.

k. The 3575A phase reading should be O degrees
* tolerances listed in Table 5-2 for the corresponding input
frequency and attenuator setting.

1. Reset the DISPLAY switch to AMPLITUDE.

m. Repeat Steps f through 1 for each input frequency
and attenuator setting listed in Table 5-2. For frequencies
greater than 10 Hz, the 3320B Leveling switch must be set
to ON. Note that the 3575A Voltage Range and Frequency
Range switches must be set as indicated in the table. For
most of the checks listed in Table 5-2, the Voltage Range
switches should be set to the 0.2 mV - 2 V position. At
various points in the table, however, the 2 mV to 20 V
range is specified. The reason for this is to spot check the
amplitude readings on the high range. These particular
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checks do not apply to phase since phase must be measured
on the lowest applicable range.

NOTE
When the point is reached where the input frequency is
1 MH:z and above, reverse the Channel A input connection
so that both signals are terminated at the 35754 input
connectors.

n. Again reverse the Channel A input connection so the
termination is at the output of the Power Splitter as shown
in Figure 5-2. Connect the terminated output from the
Power Splitter to Channel B and the terminated output
from the Variable Attenuator to Channel A.

0. Set the 3575 A controls as follows:

DISPLAY ............. AMPLITUDE
AMPLITUDE FUNCTION . ......... A
Voltage Range .......... 02mV-2V
(both channels)
FREQUENCY RANGE ....1 Hz-1kHz
PHASE REFERENCE ............ -A

p. Set the Frequency Synthesizer amplitude to

+ 25.05 dBm, frequency to ! Hz and Leveling to OFF.
q. Set the Variable Attenuator to 0 dB.

r. Allow time for the 3575 A reading to stabilize.

s. The channel A amplitude reading (A dBV) should be
within the tolerances listed in Table 5-2 for the corres-
ponding input frequency and attenuator setting.

t. Set the AMPLITUDE FUNCTION switch to B/A and
allow time for the reading to stabilize,

u. The B/A reading should be within the tolerances
listed in Table 5-2 for the corresponding input frequency
and attenuator setting.

v. Reset the AMPLITUDE FUNCTION switch to A and
PHASE REFERENCE to - A. Set the DISPLAY switch to
PHASE and allow time for the phase reading to stabilize.

w. The 3575A phase reading should be - 180 degrees or
+180 degrees * tolerances listed in Table 5-2 for the
corresponding input frequency and attenuator setting.

x. Reset the DISPLAY switch to AMPLITUDE.

y. Repeat Steps r through x for each input frequency
and attenuator setting listed in Table 5-2. For frequencies
greater than 10 Hz, the 3320B Leveling switch must be set
to ON. Use the Voltage Range and Frequency Range
settings indicated in the table.

NOTE
When the point is reached where the input frequency is
1 MHz and above, reverse the Channel B input connection
so that both signals are terminated at the 3575A input
connectors.
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Table 5-2. Amplitude and Phase Accuracy Checks.
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Input Variable Voltage Frequency AORB B/A Phase
Frequency Attenuator Range Range (dBV) {+ or - dB) (0° or 180°)

1 Hz 0dB 02mv- 2V 1 Hz-1kHz +6.0 +1.3 000 1.3 + 08

1 Hz 30dB 02mv- 2V 1 Hz-1kHz2 -240 +£13 300 + 1.3 + 0.8

1 Hz 40dB g2mv- 2V 1 Hz -1 kHz -34.0 1.3 400 + 1.3 + 1.3
1 Hz 50 dB 02mvV- 2V 1 Hz -1 kHz -440 + 13 500 + 18 + 2.3

1 Hz 50 dB 2mV-20V 1 Hz -1 kHz -440 + 1.3 50018 | @ -
1 Hz 60 dB 02mv- 2V 1 Hz-1kHz -54.0 1.3 60.0 + 18 + 53

1 Hz 70dB 02mv- 2V 1 Hz -1 kHz -64.0 13 70018 | =

1 Hz 80dB 02mvV- 2V 1 Hz -1 kHz -740 £ 23 80028 | -

10 Hz 0dB 02mvV- 2V 1 Hz -1 kH2z +60+13 000 +£1.3 + 0.8
10 Hz 40dB 02mv- 2V 1 Hz - 1 kHz -340 13 400 + 1.3 + 08
10 Hz 50 dB 02mvV- 2V 1 Hz-1kHz -440 +1.3 500 + 1.8 + 1.3
10 Hz 50 dB 2mV-20V 1 Hz -1 kHz -440 £ 13 500+18 | = o
10 Hz 60 dB 02mv- 2V 1 Hz-1kHz -54.0 +1.3 60.0 + 1.8 + 2.3
10 Hz 70 dB 02mv- 2V 1 Hz-1kHz -640 +1.3 700 £ 18 + 53
10 Hz 80dB 02mvV- 2V 1t Hz -1 kHz -74.0 £ 23 800 +28 +10.3
200 Hz 0dB 02mv- 2V 1 Hz-1kHz +60+13 00.0 +1.3 + 08
200 Hz 40 dB 02mvV- 2V 1 Hz -1 kHz -340+13 400 + 1.3 + 08
200 Hz 50 dB 02mvV- 2V 1 Hz -1 kHz -440 +1.3 500 +18 + 1.3
200 Hz 50dB 2mvV-20V 1 Hz-1kHz -440 +1.3 500 +18 | = e
200 Hz 60 dB 02mv- 2V 1 Hz-1kHz -540 +13 600 +1.8 + 23
200 Hz 70 dB 02mvV- 2V 1 Hz -1 kHz -640 +1.3 700 £ 1.8 + 5.3
200 Hz 80dB 02mv- 2V 1 Hz -1 kHz -740 £ 23 800 +28 +10.3
500 Hz 0dB 02mV- 2V 1 Hz -1 kHz +6.0 +£13 000 +13 + 08
500 Hz 30dB 02mv- 2V 1 Hz-1kHz -240+13 300 +13 + 08
500 Hz 40dB 02mvV- 2V 1 Hz -1 kHz -340 +13 40.0 £ 1.3 + 1.3
500 Hz 50dB 02mv- 2V 1 Hz -1 kHz -440 13 50.0 +18 + 1.3
500 Hz 50 dB 2mV-20V 1 Hz -1 kHz -440 £ 1.3 50018 | = e
2 kHz 60dB 02mvV- 2V 10 Hz - 100 kHz -540+13 600 18 + 2.3
5 kHz 70dB g2mv- 2V 10 Hz - 100 kHz -64.0 + 1.3 700 +1.8 + 5.3
20 kHz 0dB 02mv- 2V 10 Hz - 100 kHz +6.0 +13 000 1.3 + 0.8
50 kHz 0dB g2mv- 2V 10 Hz - 100 kHz +6.01.3 000 +13 + 1.3
50 kHz 30dB 02mvV- 2V 10 Hz - 100 kHz -240 1.3 300 13 + 5.3
50 kHz 40 dB 02mv- 2V 10 Hz - 100 kHz -340+13 400 + 1.3 + 53
50 kHz 60 dB 02mv- 2V 10 Hz - 100 kHz -540 +13 60.0 + 18 +10.3
50 kHz 60 dB 2mvV-20V 10 Hz - 1Q0 kHz -54.0 £+ 2.3 600 +28 | = o
50 kHz 80dB 0Zmv- 2V 10 Hz - 100 kHz -740 £23 80.0 28 +10.3
100 kHz 0dB 02mv- 2V 10 Hz - 100 kHz +6.0+13 000 +1.3 + 13
100 kHz 50 dB 02mv- 2V 10 Hz - 100 kHz -440 +1.3 500 18 + 53
100 kHz 70 dB 02mvV- 2V 10Hz-100kHz | -64.0 +1.3 700 £18 +10.3
200 kHz 0dB 02mvV- 2V 100 Hz - 1 MHz +60+1.3 000 1.3 + 2.3
200 kHz 80 dB 02mvV- 2V 100 Hz - 1 MHz -740 +£23 800 +28 +10.3
1 MHz 0dB 02mvV- 2V 100 Hz - 1 MHz +6.0+13 000 13 + 53
1 MHz 30dB 2mV-20V 100 Hz -1 MHz -240+23 300+28 | = -
1 MHz 40 dB 02mv- 2V 100 Hz - 1 MHz -340 £13 400 £+ 18 +10.3
1"MHz 50 dB 02mvV- 2V 100 Hz - 1 MHz -440+23 50.0 + 2.8 +10.3
1 MHz 60 dB 02mv- 2V 100 Hz - 1 MHz 540 +23 600 +28 +10.3
1 MHz 80 dB 02mvV- 2V 100 Hz - 1 MHz 740 £ 2.3 80.0 + 2.8 +20.3
2 MHz 0dB 02mv- 2V 1 kHz - 13 MHz +60+23 00.0+23 + 53
2 MHz 50 dB 02mv- 2V 1 kHz - 13 MHz 440 + 2.3 500 + 3.3 +103
2 MHz 80 dB 02mvV- 2V 1 kHz - 13 MHz -740 + 3.3 ., 800 :43 +20.3
5 MHz 0dB 02mv- 2V 1 kHz - 13 MH2z +6.0+23 | 000 +23 +10.3
5 MHz 40 dB 02mv- 2V 1 kHz - 13 MHz 340 +23 400 + 3.3 +20.3
5 MHz2 60 dB 02mv- 2V 1 kHz - 13 MHz -540 +23 60033 | = -
13 MHz 0dB 02mv- 2V 1 kHz - 13 MHz +60 +23 00023 +20.3
13 MHz 20dB 02mv- 2V 1 kHz - 13 MHz 140 +23 200 £33 +20.3
13 MHz 40 dB 2mv-20V { 1 kHz - 13 MHz 340 +23 400 £33 | = e
13 MHz 60 dB 02mv- 2V 1 kHz - 13 MHz 540 +23 60033 |, = -
13 MHz 80 dB 02mvV- 2V 1 kHz - 13 MHz 740 + 3.3 80043 | -
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5-13. High Level Accuracy Checks.

5-14. The purpose of these checks is to verify that the
3575A meets the amplitude and phase accuracy specifi-
cations with the Voltage Range switches set to the
2mV -20V position. These checks are performed with
20 V rms applied to both inputs.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Mode] 3320B)*
Power Amplifier (-hp- Model 467A)
50-Ohm Feed-Thru Termination (-hp- Model 11048C)

* A Test Oscillator such as the -hp- Model 651B can be
used in place of the Frequency Synthesizer.

a. Connect the 50-Ohm output of the Frequency
Synthesizer, terminated in 50-ohm load, to the input of the
Power Amplifier. Using a BNC Tee connector and two
equal length cables with BNC connectors, connect the
Power Amplifier output to the 3575A inputs.

b. Set the 3575 A controls as follows:

DISPLAY* ............ AMPLITUDE
AMPLITUDE FUNCTION .. ........ A
Voltage Range ........... 2mV-20V

(both channels)
FREQUENCY RANGE ....1 Hz-1 kHz
PHASE REFERENCE ............. A

* Options 001 —-003: Set the AMPLI-
TUDE B/PHASE switch to PHASE so
that amplitude and phase can be observed
simultaneously. Disregard any further ref-
erences to the DISPLAY switch in the
following steps.

c. Set the Power Amplifier gain to X10.

d. Set the Frequency Synthesizer amplitude to
+19.03 dBm (2 V rms/50 ohms) and frequency to 1 Hz.

e. Allow time for the reading to stabilize.

f. The channel A amplitude reading (A dBV) should be
+26.0dBV + 1.3 dBV.

g. Set the DISPLAY switch to PHASE and allow time
for the phase reading to stabilize.

h. The 3575A phase reading should be 0 degrees
+ tolerances listed in Table 5-3 for the corresponding input
frequency.

i. Reset the DISPLAY switch to AMPLITUDE.

j. Repeat Steps e through i with the Frequency
Synthesizer set to each frequency listed in Table 5-3. Note
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Table 5-3. High Level Accuracy Checks.

Input Frequency Phase
Frequency Range (0° or 180°)
1 Hz 1-1K + 0.8 deg.
10 Hz 1-1K + 0.8 deg.
100 Hz 1-1K + 0.8 deg
1 kHz 1-1K + 0.8 deg
10 kHz 10-100 K + 0.8 deg
20 kHz 10 - 100 K + 0.8 deg
50 kHz 10-100 K + 1.3 deg
200 kHz 100-1 M + 2.3deg
1 MHz 100-1 M + 5.3 deg

that the 3575A Frequency Range switch must be set as
indicated in the table.

k. Set the Frequency Synthesizer frequency to 1 Hz.

1. Set the 3575A controls as follows:

DISPLAY . ... ........... AMPLITUDE
AMPLITUDE FUNCTION ... .......... B
Voltage Range . .. .......... 2mV-20V

(both channels)
FREQUENCY RANGE ... ... .. 1 Hz-1kHz
PHASEREFERENCE ... ... ......... -A

m. Allow time for the reading to stabilize.

n. The channel B amplitude reading (B dBV) should be
+26.0 dBV % 1.3 dBV.

o. Set the PHASE REFERENCE to - A and the
DISPLAY switch to PHASE and allow time for the phase
reading to stabilize.

p. The 3575A phase reading should be - 180 degrees or
+ 180 degrees = tolerances listed in Table 5-3 for the
corresponding input frequency.

q. Reset the DISPLAY switch to AMPLITUDE.

r. Repeat Steps m through q with the Frequency
Synthesizer set to each frequency listed in Table 5-3.

515. Shunt Capacitance Check.

5-16. The purpose of this check is to verify that both
channels meet the <30 pF shunt capacitance specification
listed in Table 1-1.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)*

(2) 50-Ohm Feed-Thru Terminations (-hp- Model
11048C)

50-Ohm Power Splitter (See Figure 5-1)

Resistor: 1 Megohm, *1% 1/2W (-hp- Part No.
0757-0059)

* A Test Oscillator such as the -hp- Model 651B can be
used in place of the Frequency Synthesizer.
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FREQUENCY SYNTHESIZER 3573-8-2840
hp 33208 GAIN-PHASE METER
hp 3575A
T O 0-2-0 — - —
9 O O 0O
e o r?
)
FEED-THRU
TERMINATION
500 FEED-THRU hp1i048C
TERMINATION
hp1i048¢C
POWER
SPLITTER

Figure 5-3. Shunt Capacitance Check.

a. Connect test equipment as shown in Figure 5-3.
Insert one end of the 1 Megohm resistor into the Channel A
input connector and connect the other end directly to the
Feed-Thru Termination using a short clip lead. Use another
short clip lead to connect the outer shield of the Feed-Thru
Termination to the outer shield of the Channel A input
connector.

b. Set the 3575A controls as follows:

DISPLAY* ................. PHASE
Voltage Range .......... 02mV-2V

(both channels)
FREQUENCY RANGE . 100 Hz - 1 MHz
PHASE REFERENCE ............. A

* Options 001-003: Set the AMPLI-
TUDE B/PHASE switch to PHASE.

c. Set the frequency Synthesizer amplitude to
+19.03 dBm (1 Vrms at outputs of Power Splitter) and
frequency to 10.6 kHz.

d. Atlow time for the phase reading to stabilize.

¢. The absolute value of the phase reading should be 45
degrees or less, verifying the <30 pF shunt capacitance
specification for the low range on channel A.

f. Set the Channel A Voltage Range switch to the
2mV - 20V position and allow time for the phase reading
to stabilize.

g. The absolute value of the phase reading should be 45
degrees or less, verifying the <30 pF shunt capacitance
specification for the high range on channel A. Reset the
Channel A range switch to the 0.2 mV - 2 V position.

h. Reverse une Channel A and Channel B input
connections so the 1 Megohm resistor is in series with the
Channel B input.

i. Allow time for the phase reading to stabilize.

j. The absolute value of the phase reading should be 45
degrees or less, verifying the <30 pF shunt capacitance
specification for the low range on channel B.

k. Set the Channel B Voltage Range switch to the
2 mV- 20V position and allow time for the phase reading
to stabilize.

I. The absolute value of the phase reading should be 45
degrees or less, verifying the <30 pF shunt capacitance
specification for the high range on channel B.

5-17. Supplemental Phase Accuracy Check.

5-18. The purpose of this check is to supplement the phase
accuracy checks outlined in Paragraph 5-12. This check is
included for the benefit of those who do not have a
precision phase generator and desire to further verify the
3575A phase accuracy at 90 degrees. The test equipment
required for this procedure includes a simple R/C phase
shift network such as the one shown in Figure 5-4. The
circuit shown in Figure 54 will produce an accurate 90
degree phase shift over the frequency range of 100 Hz to
13 MHz.

RECOMMENDEN TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)*

50-Ohm Feed-Thru Termination (-hp- Model 11048C)
(2) BNC to Binding Post Adapters (-hp- 10110A)

R/C Phase Shift Network (See Figure 5-4)

* A Test Oscillator such as the -hp- Model 651B can be
used in place of the Frequency Synthesizer.
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a. Consruct an R/C network as shown in Figure 54,

b. Connect the two BNC to Binding Post Adaptors to
the 3575 A input connectors.

c. Connect the output leads of the R/C network to the
3575A inputs as shown in Figure 5-4. The leads from the
R/C network to the 3575 A should be of equal length and as
short as possible.

d. Connect the 50-ohm output of the Frequency
Synthesizer, terminated in 50-ohm load, to the input (J1)
of the R/C network. Use a SO-ohm shielded cable to
connect the Frequency Synthesizer output to the
Feed-Thru Termination.

e. Set the 3575A controls as follows:

PERFORMANCE CHECKS

DISPLAY ... ... .. .. ..., PHASE
Voltage Range .......... 0.2mV-2V
(both channels)

FREQUENCY RANGE ... Set to lowest
applicable range.

Model 3575A

f. Set the Frequency Synthesizer amplitude to
+19.03dBm (2 Vrms/50 ohms). Set the frequency
controls to provide the desired frequency.

NOTE
Refer to the Phase Accuracy specification listing in Table
1-1 (Section 1) to determine the Phase error tolerance for
the corresponding input levels and frequency. Add + 0.3
degrees to phase error tolerances to allow for panel meter
error.

g. The phase reading should be +90 degrees or - 90
degrees * tolerances listed in Table 1-1. Add + 0.3 degrees
to phase error tolerances to allow for panel meter error.
Due to the response of the R/C network, the input levels
will vary with frequency. Use the 3575A amplitude
functions to measure the input levels and use the lower

PHASE REFERENCE ............. A level to determine the phase accuracy specification.
\ 3"LEAD TO
7/ CHANNEL A
INPUT
509 FEED-THRU .
TERMINATION 1% ’\é\/z\ﬁ
-hp-11048C c2 'K
JI
—0 -
; R
500 CABLE FROM 1K o
FREQUENCY
SYNTHESIZER
N 3"LEAD TO
> CHANNEL B
NOTE INPUT
The actual values of components used in this network are not
aritical. In order to obtain an accurate 90 degree phase shift, "
however, the two resistors and the two capacitors must be watched > 3 GROUN D
to within * 1%. The component tolerances given in the parts list do LEADS T0
not meet this specification and are given only to spare the expense CHANN EL A 8
of using precision components. If the recommended components are
used, they must be selected to meet the + 1% specification. >J ICSéS_"\_] ELB
3575-8-2838 CONNECTORS
Parts List.
Designator Description -hp- Part No. Frequency
Ct,C2 C: fxd mica 10,000 pF 10 % 300 V 0140-0171 100 Hz - 1 MHz
Ct,C2 C: fxd mica 100 pF 2 % 300 V 0140-0176 1 MHz - 13 MHz
J1 Connector: BNC female 1250-0083 -
R1,R2 R: fxd fim 1.02kQ 1% 1/4W 0698-4615 100 Hz - 13 MHz

Figure 5-4. R/C Phase Shift Network.
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PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 3575A

Tests Performed By

Gain-Phase Meter
Serial No Date
PANEL METER ACCURACY CHECK
Panel
Attenuator DVM Meter
Setting Reading Reading
0dB mV ___dB
80 dB —mV — dB
80 dB mV —_dB
0dB mV — deg.
0dB —V — deg.
Test Limit: + 0.3 dB, + 0.3 deg.
AMPLITUDE AND PHASE ACCURACY CHECK.S
Input Variable B AORB A B/A ' B/A , B/A Phase Phase Phase
Frequency | Attenuator | (dBV) (dBV) | (dBV) | (+or-dB) | (+or-dB) I (+or-dB)| (0°) [(0°or 180°) | (180°)
1Hz 0dB | +60+13 00013 * 08
1 Hz 30dB | -240%13 30013 + 08 —
1 Hz 40dB | -340+13 400 £ 1.3 13 —
1 Hz 50dB | _____ -440+13 50.0 + 1.8 23 —
1Hz 50dB | — __ -440*13 500+1.8 —
1 Hz 60 dB -540+13 60.0 £ 1.8 53
1 Hz 70dB | -640+13 70.0 £ 1.8 ———
1 Hz 80dB | -740%23 800+£28 — | e -
10 Hz 0dB +60%13 00013 * 08
10 Hz 40 dB -340+13 40.0 £ 1.3 * 08 —
10 Hz 50dB -440+13 50.0 + 1.8 13
10 Hz S50dB | -440%13 500*1.8 ——
10 Hz 60dB | _______ -540%13 —_ 60.0 £1.8 23 —
10 Hz 70dB | . ___ -64.0213 70.0 £ 1.8 + 53
10 Hz 80dB f____ -740+%23 80.0 + 2.8 £103 ——
200 Hz 0dB | +60%13 00013 + 08
200 Hz 40dB | -340*123 400 £ 1.3 + 08 _—
200 Hz S50dB | -440%13 500%1.8 + 13
200 Hz 50dB [ _______ -440%13 50.0+1.8 =
200 Hz 60dB [ -540+13 600 +1.8 + 23

Rev. A




PERFORMANCE CHECK TEST CARD (Cont’d)

AMPLITUDE AND PHASE ACCURACY CHECKS (Cont’d)
—

Input Variable B AORB A B/A B/A B/A Phase Phase Phase
Frequency Attenuator | (dBV) (dBV) (dBV) |(+or-dB) (+or-dB) (+or-dB)| (0°) (0°or 180°) (180°)
200Hz 70dB |_____ . -640%13 700 1.8 + 53 —
200 Hz 80dB -740 £ 23 80.0 £ 2.8 103 —_
500 Hz 0dB +60%1.3 00013 + 08 -
500 Hz 30dB -24013 30013 + 0.8 —_—
500 Hz 40dB | -340%1.3 40013 + 13 -
500 Hz 50dB [_____ -440%13 500 1.8 1.3 —_
500 Hz 50dB |_____ -440=%13 500+ 1.8
2kHz 60dB |___  -540=%13 60.0+1.8 x 23 —_—
SkHz 70dB | _______ -640%13 ______ 700 £ 1.8 + 53 -
20 kHz 0dB|_____ +60=%13 000+13 + 0.8 _—
50 kHz 0dB|__~ +6.0+13 000x13 + 13 -
5C kHz 30dB -240+13 300+ 1.3 + 53 —_—
50 kHz 40dB 34013 40013 + 53 -
50 kHz 60 dB -540+13 60.0 £1.8 + 103 _—
50 kHz 60 dB -54.0 %23 600£28 0T
50 kHz 80dB {______ -740%23 80.0 +2.8 £10.3 —_—
100 kHz 0dB|____ +60%13 00013 + 13 —_
100 kHz 50dB | -440%13 500+ 1.8 + 53 -
100 kHz 70 dB -64.0 £ 1.3 700 £ 1.8 +103 _—
200 kHz 0dB|____ +60%13 000 +13 £ 23 -
200 kHz 80dB |______ -740%23 800 + 2.8 + 103 -
1 MHz 0dB | — . +60%13 00013 + 53 -
1 MHz 30db | e -24.0%23 30.0 £2.8
1 MHz 40dB | —_ _ -340+1.3 400+ 1.8 +10.3 —_
1 MHz 50dB | -44.0%23 50.0 £ 2.8 +103 ———
1 MHz 60dB | -540%23 60.0 £ 2.8 +10.3 —
1 MHz 80dB | ___ -74.0%23 80.0 £ 2.8 +203 S
2 MHz 0dB +6.0 %23 00.0+23 £ 53 —_—
2 MHz 50dB -440+23 500 £33 +10.3 -
2 MHz 80dB -740 £33 80.0 £4.3 +203 N
5 MHz 0dB +6.0+23 00.0 £2.3 103 S
5 MHz 40 dB -340x23 40.0 £3.3 +203 -
5 MHz 60 dB -540+23 60.0 £33
13 MHz 0dB|__ +60%23 00.0 £ 2.3 +20.3 -
13 MHz 20dB -140+23 200 £33 +20.3 R
13 MHz 40dB | -340%23 40.0 £ 3.3
13 MHz 60 dB -54023 60.0 £33
13 MHz 80dB]__ ~ -740+%33 80.0 +43 ———— -

Rev. A




PERFORMANCE CHECK TEST CARD (Cont’d)

HIGH LEVEL ACCURACY CHECKS

Phase Phase Phase

Frequency A dBV* (0°) B dBV* (1809) (0° OR 180°)
1Hz | — dBV | _____ deg. | — dBV deg.| . *0.8deg.
10Hz | —— dBV | — deg. | —— dBV deg.| — + 0.8 deg.
100Hz | — dBV | — deg. | —— dBV deg.| —— * 0.8 deg.
1kHz | dBV | ___ deg. | ——— dBV deg.| ___ £0.8 deg.
10kHz | . dBV deg. | — . dBV deg.| —__ + 0.8 deg.
20kHz | — dBV deg. | —— dBV | —__ deg.| — *0.8deg.
50kHz | —— dBV deg. | — dBV deg.| % 1.3 deg.
200kHz | —— dBV deg. | —_ dBV | ____ deg.| __ +2.3deg.
IMHz | —_ dBV deg. | ——_ dBV deg.| — % 5.3 deg.

*Test Limit A dBV/BdBV: +26.0dBV £ 1.3 dBV

SHUNT CAPACITANCE CHECK
Voltage A B
Range Input Input
0.2mV-2V — deg. deg.
2mV-20V | — deg. deg.

Test Limit: 45© or less
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5-19. ADJUSTMENT PROCEDURES.

5-20. This portion of Section V contains complete adjust-
ment procedures for the Model 3575A Gain-Phase Meter.
Included are power supply adjustments (Paragraph 5-25),
Panel Meter Adjustments (Paragraph 5-29), Output Filter
Zero Adjustments (Paragraph 5-33), Phase Detector Zero
Adjustment (Paragraph 5-35), Current Source and Current
Sink Adjustments (Paragraph 5-37), Amplitude Offset
Adjustment (Paragraph 5-39), Log Amplifier (amplitude
accuracy ) Adjustments (Paragraph 5-41), Input Attenuator
Adjustments (Paragraph 5-43) and High Frequency Phase
Adjustments (Paragraph 5-45).

5-21. Test Equipment.

5-22. The test equipment required for the adjustments is
listed in Table 5-1 and at the beginning of each adjustment
procedure. If the recommended model is not available, any
instrument that has specifications equal to or better than
the required specifications can be used.

5-23. Test Point and Adjustment Location.

5-24. Test point and adjustment locations are shown in
Figures 5-6 (top view) and 5-7 (panel meter). Figures 5-6
and 5-7 are located on a single fold-out at the end of
Section V. All measurement points are either at the Analog
Ouptuts or at designated pins of A7P1. Test connector
A7PI is a male PC connector located at the top of the
Phase Control Filter Assembly, A7. For convenience when
making test connections to A7Pl, connect a 2X22-Pin
female PC connector (-hp- Part No. 1251-1887) to A7P1
and use the pins of the female connector as test points, If
the appropriate PC connector is not available, use the
2X22-Pin PC extender (-hp- 5060-5989) supplied with the
instrument. All test measurements should be made with
respect to circuit ground which is available at A7P1 pin X
or at any point on the instrument chassis. All adjustments
are easily accessible with the top cover of the instrument
removed. It is not necessary to use PC extenders or remove
any of the PC assemblies except when performing the Panel
Meter Adjustments, Paragraphs 5-35 through 5-38.

5-25. + 12 V Reference Adjustment.
5-26. This adjustment sets the level of the + 12 Vdc power
supply which serves as a reference for the other regulated
supplies in the instrument.
RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450B)

a. Connect DC Digital Voltmeter to A7P1 pin 6.

b. Adjust AI4R6 for +12V = 3 mVdc.
5-27. Power Supply Voltage Checks.

5-28. The purpose of these checks is to verify that the
non-adjustable power supply voltages are within design

ADJUSTMENT PROCEDURES

Section V

tolerances. If any of the voltages are out of tolerance, refer
to the Power Supply Troubleshooting procedure (Paragraph
5-84).

RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450B)

a. Measure the dc voltage at each test point listed in
Table 5-4. At each test point, the dc voltage should be

within the tolerance listed in the table.

Table 5-4. Power Supply Checks.

Test Point Supply Tolerance
A7P1 Pin A +2V {on A3) +1985V1o+2015V
A7P1Pin B +2V (on A4) +1985Vto+2015V
A7P1 Pin 3 +38V +3.700 V t0 + 3.900 V
A7P1Pin D -6V (A) -5.980 Vto-6.020 V
A7P1 Pin 4 -6V (B) -5980 V to- 6.020 V
A7P1Pin F 12V -1196 Vto-12.04 V
A7P1PinY -5.3V -5200Vto-5400V
A7P1 Pin 21 +5V +4980 V to+5020V

5-29. Qutput Filter Zero Adjustments.

5-30. These adjustments null out any dc offsets introduced
by the Output Filters. A9 and Al0 (A10 is in Options
001 - 003 only).

RECOMMENDED TEST EQUIPMENT:
DC Digital Voltmeter (-hp- Model 3450B)
a. Connect DC Voltmeter to ANALOG OUTPUT 1.

b. Set the 3575A controls as follows:

DISPLAY*. .. ... .. ... ....... PHASE
AMPLITUDE FUNCTION .. ......... B/A
Voltage Range . ... ......... 0.2mvV-2V

(both channels)
FREQUENCY RANGE . .. .. 10 Hz - 100 kHz
PHASE REFERENCE . .. ............ A

*QOptions 001 -003: Set the AMPLITUDE
B/PHASE switch to PHASE.

¢. Connect a short clip lead between A9TP1 and
A9TP2. This grounds the input to the filter.

d. Adjust A9R27 for 0 V = 0.05 mV dc at Analog
Output 1.

e. Remove the clip lead.

f. Options 001 - 003: Perform the following additional
steps.

g. Connect DC Voltmeter to ANALOG OUTPUT 2.
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h. Connect a short clip lead between AIOTPI and
Al10TP2.

i. Adjust AIOR27 for 0 V % 0.05 mV dc at Analog
Output 2.

j. Remove the clip lead.

5-31. Panel Meter Zero Adjustment (Standard & Options).

5-32. This adjustment zeroes the panel meter in the
Standard instrument and both panel meters in the Option
instruments. Before proceeding with these adjustments,
perform the Panel Meter Accuracy Check (Paragraph 5-9)
to determine if adjustments are necessary.

RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450B)

a. Perform Steps a through h of the Panel Meter
Removal procedure (Figure 5-5) to gain access to the panel
meter adjustments.

b. Set the 3575A controls as follows:

DISPLAY . ... ... . .. . .. PHASE
AMPLITUDE FUNCTION . .......... B/A
Voltage Range .. ........... 02mvV-2V

(both channels)
FREQUENCY RANGE . .. .. 10 Hz -100 kHz
PHASE REFERENCE .. ............. A

¢. Connect DC Digital Voltmeter to ANALOG OUT-
PUT 1.

d. Connect a short clip lead between A9TP1 and

A9TP2. If the instrument contains two panel meters, alo
connect a short clip lead between A10TP1 and A10TP2.

e. Adjust A22C4 (inside adjustment) for a Panel Meter
display of .000 # .003. If there are two panel meters, adjust
A22C4 in both. Remove short(s) in Step d.

5-33. Phase Detector Zero Adjustment.

5-34. This adjustment nulls out any dc offset introduced
by the Buffer/Integrator in the Phase Detector.

RECOMMENDED TEST EQUIPMENT:
DC Digital Volimeter (-hp- Model 3450B)

a. Connect DC Voltmeter to ANALOG OUTPUT 1.*

b. Set the 3575A controls as follows:

ADJUSTMENT PROCEDURES
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DISPLAY .. ...... ... ... .... PHASE
Voltage Range . . ........... 0.2mvV-2V
(both channels)
FREQUENCY RANGE .. ... 10 Hz -100 kHz
PHASE REFERENCE . ... ........... A

c. Set ASSI and A6S1 to CAL 1.

d. Adjust ASR31 (ZERO ADJ) for 0 V £ 0.1 mV dc at
the Analog Output.

e. Leave ASSI1 and A6S1 set to CAL 1 for the following
procedure.

5-35. Current Source and Current Sink Adjustments.
5-36. These adjustments set the P1 and P2 Current Sources
and the X and Y Current Sinks to produce the proper dc
levels at the output of the Phase Detector. These are the
primary phase accuracy adjustments in the instrument.
RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450B)

a. Connect DC Digital Voltmeter to ANALOG OUT-
PUT 1.*

b. Set the 3575A controls as follows:

DISPLAY ....... ..., PHASE
Voltage Range .. ... ........ 02mvV-2V

(both channels)
FREQUENCY RANGE .. ... 10 Hz -100 kHz
PHASEREFERENCE . ... ........... A

c. Set ASSI to CAL 2. Set A6S1 to CAL 1.

d. Adjust ASR40 (P1 ADJ) for -1.8 V £ 0.1 mV dc at
the Analog Output.

e. Leave AS5S1 set to CAL 2. Set A6S1 to CAL 2.

f. Adjust A6R19 (Y ADJ) for 1 V £ 0.1 mV dc at the
Analog Output.

g. Leave ASSI set to CAL 2. Set A6S1 to CAL 3.

h. Adjust A6R21 (X ADJ) for 1 V + 0.1 mV dc at the
Analog Output.

i. Leave A6S1 set to CAL 3. Set A5S1 to CAL 3.

i- Adjust A5R39 (P2 ADJ) for 0 V 0.1 mV dc at the
Analog Output.

k. Reset ASSI and A6S1 to NORMAL (4).

*QOptions 001 - 003: Connect DC Digital Voltmeter to ANALOG OUTPUT 2. Set the AMPLITUDE B/PHASE switch to PHASE.
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5-37. Panel Meter/Analog Output Adjustments.

5-38. These adjustments set the panel meter displays to
coincide with the analog outputs.

a. Set ASSI to CAL 2. Set A6S1 to CAL 1.

b. Record reading of phase panel meter (right meter).
Reading should be approximately 180°.

c. Set A5SIto CAL 1. Set A6S1 to CAL 2.

d. Record reading of phase panel meter (right meier)
next to recorded reading of Step b.

e. Adjust A22RS of panel meter for a reading centered
between the readings recorded in Steps b and d.

f. For a standard instrument (one panel meter) set
AS5S1 and A6S! to NORMAL (4). For Options 001 - 003,
perform Steps g through i.

g. AS5S1 and A6S1 remain set from Step c. Short
A9TP! and A10TP1 together.

h. Adjust A22RS of the left panel meter until reading
is same as that of the right panel meter.

i. Set A5SI and A6S1 to NORMAL (4).
5-39. Amplitude Offset Adjustment.

5-40. This adjustment sets the dc operating point of the
Summing Amplifier in the Function Switching Assembly,
AS8.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)*
DC Digital Voltmeter (-hp- Model 3450B)
50-Ohm Feed-Thru Termination (-hp- Model 11048C)

a. Connect 50-ohm output of Frequency Synthesizer,
terminated in 50-ohm load, to the channel B input of the
3575A. Connect the DC Digital Voltmeter to A7P1 pin 2
(Options 001 - 003: Connect DVM to ANALOG OUTPUT

2).

b. Set the 3573A controls as follows:

DISPLAY**, ... .. ........ AMPLITUDE
AMPLITUDE FUNCTION . . ........... B
Voltage Range . ............ 02mvV-2V
(both channels)
FREQUENCY RANGE . . ... 10 Hz -100 kHz

c. Set the Frequency Synthesizer amplitude to

+19.03 dBm (2 V rms/50 ohms) and frequency to I kHz.

ADJUSTMENT PROCEDURES
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d. Record the DVM reading: mV dc.

e. Connect the DC Digital Volinicter to ANALOG
OUTPUT 1.

f. Adjust A8R43 until the DVM indicates the value
recorded in Step d £ 0.2 mV dc.

541. Log Amplifier Adjustments.

5-42. These adjustments set the dc bias, gain and symmetry
of the Log Amplifier and Synchronous Rectifier in each
input channel. These are the primary amplitude accuracy
adjustments in the instrument.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)

DC Digital Volumeter (-hp- Model 3450A)

Variable Attenuator (-hp- Model 355D)

50-Ohm Feed-Thru Termination (-hp- Model 11048C)

NOTE

The following procedure is performed first for
channel B and then again for channel A. The
channel B adjustments are located on the
channel B Log Converter board, A4. The
channel A adjustments are located on the
channel A Log Converter board, A3.

a. Connect the 50-ohm output of the Frequency
Synthesizer to the input of the Variable Attenuator (no
termination required). Connect the output of the Variable
Attenuator, terminated in 50-ohm load, to the Channel B
input of the 3575A.

b. Set the 3575A controls as follows:

DISPLAY** . . . .......... AMPLITUDE
AMPLITUDE FUNCTION .. ........... B
Voltage Range . .. .......... 0.2mV-2V

(both channels)
FREQUENCY RANGE . . . .. 10 Hz -100 kHz
PHASE REFERENCE . ... ........... A

¢. Set the Frequency Synthesizer amplitude to
+19.03 dBm (2 V rms/50 ohms) and frequency to 10 kHz.

d. Set the Variable Attenuator to 80 dB.
e. Connect DC Digital Voltmeter to A3/A4TPI.

f. Adjust A1/A2 R40 (LOG TPl ADJ) for a DVM
readingof 0 V £ 0.1 Vdc.

g. Connect DC Digital Voltimeter to A7P1 pin 22
(Channel B) or A7P1 pin z (Channel A}.

* A Test Osciltator such as the -hp- Mode! 651B can be used in place of the Frequency Synthesizer.
**Options 001 - 003: Set the AMPLITUDE B/PHASE switch to AMPLITUDE B.
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h. Adjust R18 (LOG BIAS ADJ) for a DVM reading of
0V z0.2mVdc.

i. Connect DC digital Voltmeter to ANALOG OUTPUT
1.

j. Adjust R29 (AMPL SYM ADJ) until the absolute
value of the voltage at Analog Output 1 is minimum e.g.,
- 735 mV dc is less than - 740 mV dc.

k. Set the Variable Attenuator to 70 dB.
1. Center R32 (LOG GAIN ADJ).

m. Adjust R50 (LOG OFFSET ADJ) for - 640 mV
+0.5 mV dc at Analog Output 1.

n. Set the Variable Attenuator to 0 dB.

0. Adjust R32 (LOG GAIN ADJ) for + 60 mV
*+ 0.5 mV dc at Analog Output 1.

p. Set the Variable Attenuator to 70 dB.

q. Repeat Steps m through p until optimum adjustment
is obtained.

r. Connect the output of the Variable Attenuator,
terminated in 50-ohm load, to the channel A input of the
3575A.

s. Set the 3575A AMPLITUDE FUNCTION switch to
A

t. Repeat Steps ¢ through q for channel A. The channel
A adjustments are located on A3.

5-43. Input Attenuator Adjustments.

5-44. These adjustments compensate the input attenuators
so that minimum phase shift is introduced by the atten-
uators on the 2 mV - 20 V range.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)

Variable Attenuator (-hp- Model 355D)

(2) 50-Ohm Feed-Thru Terminations (-hp- Model
11048C) .

Power Splitter (See Figure 5-1)

a. Connect test equipment as shown in Figure 5-2.
b. Set the 3575A controls as follows:

DISPLAY* ....... ... ..., PHASE
Voltage Range .......... 02mvV-2V

(both channels)
FREQUENCY RANGE .10 Hz - 100 kHz
PHASE REFERENCE ............. A

* Options 001-003: Set the AMPLI-
TUDE B/PHASE switch to PHASE.
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c. Set the Frequency Synthesizer amplitude to
+25.05dBm (2 Vrms at outputs of Power Splitter) and
frequency to 15 kHz.

d. Set the Variable Attenuator to 20 dB.
e. Record the 3575 A phase reading:___degrees.
f. Set the Variable Attenuator to 0 dB.

g. Set the Channel B Voltage Range switch to the
2mV - 20V position.

h. Adjust A2C2 (ATT ADJ) until the 3575A phase
reading is the same as recorded in Step e.

i. Reset the Channe] B Voltage Range switch to the
0.2 mV - 2 V position.

j. Reverse the input connections to the 3575A so that
the Variable Attenuator output is connected to Channel A
and the Power Splitter output is connected to Channe] B.

k. Set the Variable Attenuator to 20 dB.
I. Record the 3575A phase reading:__degrees.
m. Set the Variable Attenuator to O dB.

n. Set the Channel A Voltage Range switch to the
2mV - 20 V position.

o. Adjust A1C2 (ATT ADJ) until the 3575A phase
reading is the same as recorded in Step 1.

p. Reset the Channel A Voltage Range switch to the
0.2 mV - 2 V position.

545. High Frequency Phase Adjustments.

5-46. The purpose of these adjustments is to minimize the
phase shift between the two channels at 13 MHz.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)

(2) 50-Ohm Feed-Thru Terminations (-hp- Model
11048C)

Power Splitter (See Figure 5-1)

a. Connect the 50-ohm output of the Frequency
Synthesizer to the Power Splitter. Connect the outputs of
the Power Splitter, terminated in 50-ohm loads, to the
3575A inputs.

NOTE
Connect the 50-Ohm Feed-Thru Terminations directly to
the 3575A inputs. The cables from the Power Splitter to



N

Model 3575A

the terminations must be of equal length and should be as
short as possible.

b. Set the 3575 A controls as follows:

DISPLAY* ... .............. PHASE
Voltage Range .......... 0.2mV-2V

(both channels)
FREQUENCY RANGE . 1 kHz - 13 MHz
PHASE REFERENCE ............. A

* Options 001--003: Set the AMPLI-
TUDE B/PHASE switch to PHASE.

c. Set the Frequency Synthesizer amplitude to
+25.05 dBm and frequency to 12.99 MHz.

d. Set AIR4 (PHASE ADJ) fully clockwise.

Set A2R4 (PHASE ADJ) fully counter-clockwise.

o©

f. Observe the 3575A phase reading.

g. Adjust A2R4 (PHASE ADJ)until the phase reading is
approximately 1/2 the value observed on Step f.

h. Adjust AIR4 (PHASE ADJ) for a phase reading of
00.0 degrees.

i. Reverse the A and B input connections and allow 10
seconds for the phase reading to stabilize.

j. Note the phase reading:__degrees. If the phase
reading is greater than * 1 degree, perform Steps k through
o, if not; proceed to Step p.

k. Adjust A2R4 (PHASE ADJ) until the phase reading
is 3/4 the value noted in Step j.

1. Adjust A1R4 (PHASE ADJ) until the phase reading is
1/2 the value noted in Step j.

m. Note the phase reading: degrees. Again reverse
the A and B input connections and allow 10 seconds for the
phase reading to stabilize.

n. The absolute value of the phase reading should be
within + 0.5 degrees of the value noted in Step m. If it is
not. split the difference by adjusting A1R4.

0. Repeat Steps m and n until the absolute values of the
two readings are equal within + 0.5 degrees.

p. Note the phase reading: degrees. Set the PHASE
REFERENCE switch to the - A positon and allow 10
seconds for the phase reading to stabilize.

q. Again note the phase reading: ___degrees.

ADJUSTMENT PROCEDURES
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1. The difference between the readings noted in Steps p
and q should be 180 degrees + 0.5 degrees. If it is not, split
the error between the A and - A reference settings by
adjusting A1R4. For example, if the A reading is +1.0
degree and the - A reading is - 179.6 degrees, the error is 0.6
degrees and AlR4 should be adjusted so the - A reading is
-179.3 and the Areading is + 1.3.

5-47. High Frequency Log Amplifier Adjustment.

5-48. This adjustment controls the high frequency response
of the log amp. See note following Step m.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)
(2) 50-0hm Feed-Thru Terminations
(-hp- Model 11048C)
Power Splitter (See Figure 5-1)
22 pin PC Board Extender (-hp- Part No. 5060-5989)

a. Remove the screws from the A3 and A4 assemblies
and put the A3 assembly on the extender.

b. Connect the 50-ohm output of the Frequency
Synthesizer to the Power Splitter. Connect the outputs of
the Power Splitter, terminated in 50-ohm loads, to the

3575A inputs.
NOTE

Connect the 50-ohm Feed-Thru Terminations
directly to the 35754 inputs. The cables from
the Power Splitter to the terminations must be
of equal length and should be as short as
possible.

¢. Set the 3575A controls as follows:

DISPLAY*. . .. ... .. .. ........ PHASE
Voltage Range .. ........... 02mV-2V
(both channels)
FREQUENCY RANGE . . ... 1 kHz -13 MHz
PHASE REFERENCE . .. ............ A

d. Set- the Frequency Synthesizer amplitude to

+25.05 dBm and frequency to 12.99 MHz.
e. Set the AMPLITUDE FUNCTION to A.

f. Adjust A3L1! for a left panel meter reading of 5.5 to
5.7.

g. Remove the A3 assembly from the extender and
install in instrument.

h. Put the A4 assembly on the extender.

*QOptions 001 - 003: Set the AMPLITUDE B/PHASE switch to PHASE.
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i. For a standard instrument (one panel meter) go to
Step j. For Options 001 -003 (two panel meters) go to
Step k.

j. Set AMPLITUDE FUNCTION to B and adjust A4L1
for a left panel meter reading of 5.5 to 5.7.

k. With the AMPLITUDE FUNCTION set to A, adjust
A4L1 for a right panel meter reading of 5.5 to 5.7.

. Remove the A4 assembly from the extender and
install in the instrument.

m. Replace the A3 and A4 screws.

NOTE

In earlier instruments A3/A4L1* were factory
selected components. They were selected to
produce Log A or Log B readings of + 6.0dB 1"
+ 0.3 dB 1" with 2 V rms, 13 MH:z applied to
the input. The typical value range of A3/A4L1*

ADJUSTMENT PROCEDURES
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is 0.47 uH to 0.56 il If reading is high, change
L1* 10 0.47 uH: if low, change L1* 10 0.56 uH.
In some earlier instruments, A3/A4L1* is com-
prised of a 0.22 uH fixed inductor (-hp-
9100-1611) in series with a 0.22 uH 10 0.33 uH
variable inductor (-hp- 9100-1379) or a single
0.35 uH to 0.55 wH variable inductor (-hp-
9100-3294). At the factory, A3[A4L1 is
adjusted to produce a Log A or Log B reading
of + 6.3 dB V with 2 V rms, 13 MHz applied
to the A or B INPUT.

549. Factory Selected Components.

5-50. Certain components within the 3575A are individ-
ually selected at the factory to compensate for slightly
varying circuit parameters. These components are identified
by an asterisk (*) in the parts list and schematic diagrams
and a typical value is shown. Table 5-5 is a list of the
factory selected components, their functions and typical
value ranges.

Table 5-5. Factory Selected Components.

Designator Function Typical Value Range

A3/A4R31* Sets range of Log Amplifier Gain Adjust, A3/A4R32. increasing 3.01 Kto18.1 K
R31* increases gain. Normal values range from 3.01 K to 499 ;
however, values up to 19.1 K can be used. Change R31* only if
proper gain adjustment {Paragraph 5-41) cannot be obtained.

AB6 C8* -C13* Provision is made for adding these capacitors to permit the use | 30 pF to 100 pF

A7 C8*,C15* of IC operational amplifiers that require high frequency (If required)

A9 C8*,C15* compensation.

A10 C8*, C15*

A11Cé* -C9*
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5-51. GENERAL SERVICING INFORMATION.

5-52. This portion of Section V contains instructions for
removing and replacing assemblies and components, ser-
vicing etched circuit boards and cleaning the display
window.

5-53. Cautions.

5-54. The following precautions should be taken when
removing, replacing or handling 3575A assemblies and
components. Failure to observe these precautions can result
in damage or degraded performance.

a. Turmn off the 3575A before removing or replacing a
printed-circuit assembly.

b. When replacing Assemblies Al through A6, be
careful not to pinch cables between the assembly cover and
the card-nest frame.

c. The following assemblies must be CLEAN HAN-
DLED:
1) Preamplifier Assemblies A1/A2
2) Log Converter Assemblies, A3/A4
3) Phase Control Filter Assembly, A7
4) Output Filter Assemblies, A9/A10

5-55. Assembly Removal.

5-56. The following procedures outline the steps required
to remove each of the major assemblies within the
instrument. Assemblies can be replaced by reversing the
procedures.

5-57. Preamplifier Assembly (A1/A2) Removal.

a. Remove the screws that fasten the A1/A2 top cover
to the card-nest frame.

b. Unplug cable W3/W4 by pulling upward at A1/A2 J2
(OUTPUT TO LOG CONYV).

c. Carefully remove Al/A2 by pulling upward on the
tabs at the ends of the A1/A2 top cover.

d. The input cable must be taken out of its slot at the
top of the board and output cable disconnected to allow
A1/A2 to be mounted on the 22-pin PC extender (-hp-
5060-5989) supplied with the instrument. If A1/A2 is to be
placed on the extender. first install the extender in the
A1/A2 socket. Then place A1/A2 on the extender and
reconnect output cable W3/W4,

e. If it is necessary to remove Al/A2 completely,
disconnect the input cable from Al/A2. To disconnect the
cable, remove the screw that fastens the cable shield to the
ground lug and unsolder the center conductor from the
stand-off pin.
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5-568. Log Converter Assembly (A3/A4) Removal.

a. Remove the six screws that fasten the A3/A4 top
cover to the card-nest frame.

b. Unplug cable W3/W4 from the Preamplifier board by
pulling upward at A1/A2 J2 (OUTPUT TO LOG CONV).

c. Carefully remove A3/A4 by pulling upward on the
tabs at the ends of the A3/A4 top cover.

d. The input and output cables are long enough to allow
A3/A4 to be mounted on the 22-pin PC Extender (-hp-
5060-5989) supplied with the instrument. If A3/A4 is to be
placed on the extender, first install the extender in the
A3/A4 socket. Then place A3/A4 on the extender and
reconnect input cable W3 /W4,

e. If it is necessary to remove A3/A4 completely,
remove the screw that fastens the shield of output cable
W5/Wé to the A3/A4 top cover and disconnect the cable
leads from A3/A4 J2.

5-59. Phase Detector Assembly {A5) Removal.

a. Remove the six screws that fasten the AS top cover
to the card-nest frame.

b. Remove the A6 assembly and carefully unplug
cable W7 from the Current Source board at A6J1 (INPUT
FROM PHASE DETECTOR).

¢. Being careful to avoid straining the other two cables
connected to AS, remove A5 by pulling upward on the tabs
at the ends of the AS top cover.

d. The cables going to AS are long enough to allow A5
to be mounted on the 22-pin Extender (-hp- 5060-5989)
supplied with the instrument. If AS is to be placed on the
extender. first install the extender in the AS socket. Then
place AS on the extender and reconnect cable W7 to the
Current Source Board.

e. If it is necessary to remove A5 completely, remove
the screws that fasten input cables W5 and W6 to the AS
top cover. Disconnect W5 and W6 from AS J2 and J3.
When reinstalling AS be sure that the input cable from
channel A (A3) is connected to the pins marked A and A
and the input cable from channel B is connected to the pins
marked B and B.

5-60. Current Source Assembly (A6) Removal.

a. Remove the six screws that fasten the A6 top cover
to the card-nest frame.

b. Unplug cable W7 by pulling upward at A6J1 (INPUT
FROM PHASE DET).

5-15
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¢. Being careful to avoid straining cable W5 which runs
from A3 to AS across the top of A6, remove A6 by pulling
upward on the tabs at the ends of the A6 top cover.

d. Input cable W7 is long enough to allow A6 to be
mounted on the 22-pin PC extender (-hp- 5060-5989)
supplied with the instrument. If A6 is to be placed on the
extender, first install the extender in the A6 socket (route
W5 around the extender). Then place A6 on the extender
and reconnect input cable, W7.

5-61. Removal of Assemblies A8 through A11 and A14.
a. Remove the Retainer Strap (MP 35, Figure 6-1).

b. Remove the board by lifting the extractors at the
ends of the board. Note that the extractors are color coded
to identify the assembly number. The extractor colors
match the corresponding guides on the main frame.

5.62. Interface Substitution Board, A16A. The Interface
Substitution Board, A16A, is a PC card that is used to make
connections between the front panel controls and the
Function Switching Assembly (A8) in the absence of the
Interface Assembly, Al16B (A16B is in Options 002 and
003). When installing A16A, be sure that the side marked
“FACE THIS SIDE TOWARD FRONT” is facing the front
panel. Reversing A16A will not damage the instrument but
will cause the front panel controls to be inoperative.

5-63. Interface Assembly (A16B - Options 002, 003)
Removal.

a. Remove the two screws that fasten the Interface
connector to the rear panel (large Phillips head screws).

b. While supporting A16B with one hand, unplug A19
from A16B by pulling outward on the Interface connector.

c. Remove the A16B board by lifting the extractors at
the ends of the board.

d. For troubleshooting, place A16B on the 22-pin PC
Extender supplied with the instrument Plug A19 into A16B
if remote connections are required.

5.64. Removing the Front Panel, Panel Meters and A12,
Refer to the procedure outlined in Figure 5-5.

NOTE
For panel meter/interconnect board combina-
tions in earlier instruments, obtain Service Note
3575A-4, “Original Configuration of panel
meter and Interconnect Boards’, from your
-hp- Sales and Service Office.

5-65. Component Replacement.

5-66. When replacing components in the 3575A, observe
the general guidelines listed in Paragraph 5-69. In additon,
note the following:

a. The reed relays on the Preamplifier Assemblies, Al
and A2, are of the plug-in type. To remove a reed relay, use
a pair of long-nosed pliers and gently lift each end of the
relay until it is unplugged.

5-16
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b. To remove the Hybrid Log Amplifiers, A3/A4 IC1,
proceed as follows:

1) Remove the screw that fastens the IC1 heat sink
to the A3/A4 top cover.

2) Remove the two nuts located directly below IC1
on the circuit side of the board.

3) Carefully unplug IC! from its socket.

c. When replacing transistors and 1C’s, note the lead
configuration and position of the defective component and
orient the replacement component in the same manner as
the original. Dots are provided on the PC boards to show
the orientation of IC's. For IC’s in the 8-pin circular
package, the dot indicates the tab (pin 8) position. For IC’s
in the dual-in-line package, the dot indicates pin 1.

d. Dots are provided on the PC boards to show the
orientation of electrolytic capacitors and diodes. For
electrolytic capacitors, the dot indicates the positive lead.
For diodes, the dot indicates the cathode lead.

5-67. Servicing Etched Circuit Boards.

5-68. The Standard Model 3575A contains 19 printed-
circuit (PC) assemblies. The -hp- part number is printed on
each assembly for identification. Identical assemblies such
as A1/A2, A3/A4 and A9/A10 are interchangeable and have
identical part numbers. Refer to Section VI for parts
replacement and -hp- part number information.

5-69. The printed-circuit boards in the 3575A are of the
plated through type. The electrical connection between two
sides of a board is made by a layer of metal plated through
the component hole. When servicing printed-circuit boards,
observe the following guidelines:

a. Use a low-heat (25 to 30 watts) small-tip soldering
iron, and small diameter rosin-core solder.

b. Remove components and clean component holes
using a desoldering tool.

¢. Do not overheat the PC connections (pads).

d. To replace components, shape new leads and insert
them in lead holes. Reheat connections and apply a small
amount of solder as required to insure a good electrical
connection.

e. Clean excessive flux from the connection and ad-
joining area.

5-70. Cleaning the Display Window.
5-71. When cleaning the Display Window. do not use harsh

chemicals or abrasives. Use a soft cloth along with clear
water or a diluted window cleaner.
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a. Remove the Top Cover.
b. Remove the Top Panel-Trim,
c. Remove the Center Trim (slide upward).

d. If the Front Panel is to be removed, perform Step e; if not,
proceed to Step f.

e. Pull upward on the Front Panel to unplug the Front Panel
Switching Assembly. Allow the Front Panel to tilt toward you and
rest on the bench with the rear of the panel facing upward. If the
Front Panel Switching Assembly is to be removed, proceed as
follows:

1)} Remove the knobs from the front panei controls.

2) Remove the five nuts that fasten the control switches to
the Front Panel.

f. Remove the Bottom Cover.

g. Remove the Bottom Panel-Trim.

35754-C-2629

h. Remove the red Display Window and the btack Display Mask.
i. Remove the aluminum Display Panel (4 straight-slot screws).
j. The Panel Meter(s) can now be unpiugged and removed from

the instrument. When removing or replacing a Panel Meter, support
A12 to prevent it from being damaged due to strain.

k. Once the Panel Meters are removed, the A12 board can be
removed by removing the Retainer Strap (MP35, Figure 6-1) and
lifting the extractors at the ends of the board.

I. To gain access to boards within the Panel Meter, proceed as
follows:

1) Unplug the Panel Meter as outlined in Step j.
2) Slide the Panel Meter out of its dust cover.

3} For Panel Meter troubleshooting, place A12 on a 22-pin
PC Extender and plug the Panel Meter into A12.

Figure 5-5. Removing the Front Panel, Panel Meters and A12.
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5-72. TROUBLESHOOTING.

5-73. This portion of Section V contains information and
procedures designed to assist in the isolation of malfunc-
tions. The information presented is based on a systematic
analysis of the instrument circuits and, if followed, will
minimize troubleshooting time.

5-74. Guidelines.

5-75. Before troubleshooting the 3575A, observe the fol-
lowing guidelines:

a. Perform the adjustments outlined in Paragraphs 5-25
through 5-48. Some apparent malfunctions can be cor-
rected by these adjustments or the inability to obtain
correct adjustment will often reveal the source of trouble.

b. Check the power supplies (Paragraph 5-27) before
troubleshooting other sections.

c. Check for burned or loose components, loose connec-
tions or any other obvious condition that might be a source
of trouble.

5-76. Symptoms,

5-77. Obtain as many front panel symptoms as possible.
Check the performance of the 3575A and obtain the
following failure information:

a. Does the trouble affect amplitude readings? If yes,
disregard phase and refer to the Amplitude Troubleshooting
Tree (Figure 5-8). The Amplitude Troubleshooting Tree
will help isolate the trouble to a stage or component or will
lead to the Digital Panel Meter Troubleshooting Tree
(Figure 5-9).

b. Does the trouble affect phase readings only? If yes,
refer to the Phase Troubleshooting Tree (Figure 5-10). The
Phase Troubleshooting Tree will help isolate the trouble to
a stage or component or will lead to the Phase Logic
Troubleshooting Tree (Figure S-11).

5-78. Troubleshooting Trees.

5-79. The four troubleshooting trees, Figure 5-8 through
5-11, are located on fold-outs at the end of this section.
When entering a troubleshooting tree, always start at the
point labeled “START”. Do not attempt to start in the
middle of a tree. Checks outlined in each troubleshooting
tree will lead to another troubleshooting tree or to one of
the following:

“Probable Cause”™
“Recheck Symptoms”™

5-80. ““Probable Cause.” The ‘‘Probable Cause” infor-
mation only indicates the most likely failure areas and
designated components are not necessarily the exact cause
of trouble. The “Probable Cause” information should be
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used in conjunction with the voltages and waveforms on the
schematic diagrams to further pinpoint the source of
trouble.

5-81. “Recheck Symptoms.” The “Recheck Symptoms”
blocks indicate that preceeding checks do not reveal any
specific malfunction. When confronted with a “Recheck
Symptom™ block, recheck the performance of the instru-
ment to verify that the original symptom is still present. If
the original symptom persists, repeat the checks outlined in
the troubleshooting trees while watching for marginal
indications. If the trouble still cannot be localized, trouble-
shoot using the voltages and waveforms on the schematic
diagrams. Contact the nearest -hp- Service Office or
Customer Service facility if assistance is required.

5-82. Measurement Conditions.

S-83. The voltages and waveforms shown on the schematics
and troubleshooting trees were obtained with a 1 V rms
(+ 6 dBV), 1 kHz sine wave applied to both inputs. If
symptoms do not appear with 2 Vrms, 1 kHz inputs,
troubleshoot using inputs that produce symptoms. Keep
the input level as high as possible and the input frequency
as close to 1 kHz as possible. Note that some of the
waveshapes and voltages may differ when inputs other than
2 Vs, 1 kHz are used.

5-84. Control Settings.

5-85. When using the troubleshooting trees with 2 V rms,
1 kHz inputs, the 3575A controls should be set as follows:

DISPLAY ............. AMPLITUDE
(for amplitude problem)

DISPLAY .................. PHASE
(for phase problem)

AMPLITUDE FUNCTION ... ....... A
(or as specified)

Voltage Range .......... 0.2mV-2V
(both channels)

FREQUNECY RANGE .10 Hz - 100 kHz
PHASE REFERENCE ............ +A

(or as specified)
5-86. Power Supply Troubleshooting.

5-87. The 3575A contains six major power supplies that
furnish regulated voltage to the various assemblies through-
out the instrument. The raw supplies are located on the
Power Supply Mother Board, AlS5, and the regulator
circuits for these supplies are located on the Power Supply
Assembly, Al4, In addition, the Log Converter Assemblies,
A3 and A4, contain separate regulator circuits which supply
+ 2 Vdc to the Hybrid Log Amplifiers. The + 2 V regulators
receive preregulated voltage from the + 3.8 Vdc supply on
Al4.

5-88. Before troubleshooting the 3575A, perform the
+ 12 V Reference Adjustment (Paragraph 5-25) and check
the power supply voltages as outlined in Paragraph 5-28.
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Additional checks can be performed using the power supply
data listed in Table 5-6. If any of the supply voltages are
out of tolerance, troubleshoot the cormresponding power
supply or regulator circuit by checking for the dc voltages
shown on the schematics.

NOTE

All of the regulators on Al4 are directly or indirectly
referenced to + 12 Vdc. The + 12 Vdc reference must,
therefore, be properly adjusted to establish the accuracy of
the other supply voltages. In addition, all of the IC
regulators on A14 use + 12 Vdc and - 12 Vdc and a failure
in either of these supplies can affect the other supply
voltages.

5-89. No Load Checks. The Power Supply Assembly, Al4,
is equipped with separate input and output connectors to
permit the supplies to be checked under no load conditions.
The 2X10-pin connector on the left-hand side of Al4
receives unregulated inputs from the raw supplies on AlS.
The 12-pin connector on the right-hand side of Al4
outputs the regulated voltages from Al4 to the main
Mother Board Assembly, Al7.

5-90. To check the supplies under no load conditions,
proceed as follows:

a. Place Al4 on a 2X10-pin PC Extender (-hp-
5060-5987). Leave the 12-pin output connector discon-
nected.

b. Connect a short clip lead between chassis ground and
pins 11 and 12 of the 12-pin connector on Al4.

¢. Using a DC voltmeter, measure the regulated output
voltages at pins 4 through 10 of the 12-pin connector on
Al4, The dc voltages should be as follows:

Pin Voltage

+5V +£0.02Vdc
-53V +0.1 Vdc
-6V +0.02Vdc
-6V +£0.02Vdc
+38V £0.1 Vdc
-12 V £ 0.04 Vdc
+12V + 3mVdc *

OWONOO b

* Adjustable

-

5-91. Troubleshooting the + 12 V and - 12 V Supplies.
Due to the interaction between the + 12 V and -12 V
supplies, it is sometimes difficult to isolate failures in these
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supplies. If difficulty is encountered. check suspected
components with an ohmeter or transistor checker, replace
A14IC1 and IC2 or isolate the trouble using an external dc
source as outlined in the following procedure:

RECOMMENDED EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450A)
+ 12 Vdc Variable Power Supply (-hp- Model 467A)

a. Check to be sure that the raw supply voltages are
present at XA14A pins 9 (+ 19 Vdc)and B (- 19 Vdc).

b. Disconnect one end of A14R1.

c. Place Al4 on a 2X10 PC Extender (-hp- 5060-5987).
Leave the 12-pin output connector disconnected.

d. Connect a short clip lead between chassis ground and
pins 11 and 12 of the 12-pin connector on Al4.

e. Connect the DC Digital Voltmeter to pin 9 of the
12-pin connector on Al4.

f. Apply +12 Vdc from an external power supply to
pin 10 of the 12-pin connector on Al4.

g. The DVM reading should not be -12 V dc. If
.12 V dc is present, leave the external power supply
connected and troubleshoot the + 12 V regulator circuit by
checking for the dc voltages shown on Schematic No. 8. If
-12 V dc is not present, perform the following steps.

h. Disconnect the external power supply and reconnect
A14R1. Disconnect one end of A14R8.

i. Connect the DVM to pin 10 of the 12-pin connector
on Al4.

j. Apply - 12 Vdc from an external power supply to pin
9 of the 12-pin connector on Al4.

k. The DVM reading should now be +12Vde. If
+12 Vde is present, leave the external power supply
connected and troubleshoot the - 12 V regulator circuit by
checking for the dc voltages shown on the schematics. If
+12 Vdc is not present, there are failures in both regulator
circuits.

Table 5-6. Power Supply Ratings.

Line Nominal
Power Test Voltage Ripple Regulation Load
Supply Point Limit (p-p) {115 V/230V + 10 %) Current
+12V* A7P1 Pin 6 +11.997 V1o + 12003V 1 mV +1mV 180 mA
-12V A7P1PinF -11960 Vto -12.040V 1mV +1mV 180 mA
-6V (A) A7P1Pin D -5980 Vto -6.020V 1mV + 0.1 mV 200 mA
-6V (B} A7P1 Pin 4 -5980 V1o -6.020V 1 mV + 0.1 mV 200 mA
+5V A7P1 Pin 21 +4980 Vto+5.020V 1 mV + 0.1 mV TA*
-53V A7P1 PinY -5.200 Vto -5400 V 1mV + 0.1 mV 350 mA
+38V A7P1 Pin 3 +3.700 Vto + 3900 V 3mV + 0.2 mV 300 mA

* Adjustable (A14R6)

** | oad increases to 1.5 A in Option 001 instruments and to 2 A in Option 002, 003 instruments.
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Additional checks can be performed using the power supply
data listed in Table 5-6. If any of the supply voltages are
out of tolerance, troubleshoot the comesponding power
supply or regulator circuit by checking for the dc voltages
shown on the schematics.

NOTE

All of the regqudators on Al4 are directly or indirectly
referenced to + 12 Vdce. The + 12 Vdc reference must,
therefore, be properly adjusted to establish the accuracy of
the other supply voltages. In addition, all of the IC
regulators on A14 use + 12 Vde and - 12 Vdc and a failure
in either of these supplies can affect the other supply
voltages.

5.89. No Load Checks. The Power Supply Assembly, Al4,
is equipped with separate input and output connectors to
permit the supplies to be checked under no load conditions.
The 2X10-pin connector on the left-hand side of Al4
receives unregulated inputs from the raw supplies on AlS.
The 12-pin connector on the right-hand side of Al4
outputs the regulated voltages from Al4 to the main
Mother Board Assembly, Al7.

590. To check the supplies under no load conditions,
proceed as follows:

a. Place Al4 on a 2Xi10-pin PC Extender (-hp-
5060-5987). Leave the 12-pin output connector discon-
nected.

b. Connect a short clip lead between chassis ground and
pins 11 and 12 of the 12-pin connector on Al4.

¢. Using a DC voltmeter, measure the regulated output
voltages at pins 4 through 10 of the 12-pin connector on
Al4. The dc voltages should be as follows:

Pin Voltage

+5V +0.02 Vdc
-53V + 0.1 Vdc
-6V +0.02Vdc
-6V +£0.02Vdc
+38V +0.1 Vdc
-12 V £ 0.04 Vdc
+12V + 3mVdc *

OO NMO N

1 * Adjustable

5.91. Troubleshooting the + 12 V and - 12 V Supplies.
Due to the interaction between the + 12 V and -12 V
supplies, it is sometimes difficult to isolate failures in these

TROUBLESHOOTING

Section V

supplies. If difficulty is encountered, check suspected
components with an ohmeter or transistor checker, replace
A14ICI and IC2 or isolate the trouble using an external dc¢
source as outlined in the following procedure:

RECOMMENDED EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450A)
* 12 Vdc Variable Power Supply (-hp- Model 467A)

a. Check to be sure that the raw supply voltages are
present at XA14A pins 9 (+ 19 Vdc) and B (- 19 Vdc).

b. Disconnect one end of A14R1.

¢. Place Al14 on a 2X10 PC Extender (-hp- 5060-5987).
Leave the 12-pin output connector disconnected.

d. Connect a short clip lead between chassis ground and
pins 11 and 12 of the 12-pin connector on Al4.

e. Connect the DC Digital Voltmeter to pin 9 of the
12-pin connector on Al4.

f. Apply +12Vdc from an external power supply to
pin 10 of the 12-pin connector on Al4.

g. The DVM reading should not be -12 V dc. If
-12 V dc is present, leave the external power supply
connected and troubleshoot the + 12 V regulator circuit by
checking for the dc voltages shown on Schematic No. 8. If
-12 V dc is not present, perform the following steps.

h. Disconnect the external power supply and reconnect
A14R1. Disconnect one end of A14R8.

i. Connect the DVM to pin 10 of the 12-pin connector
on Al4.

j. Apply - 12 Vdc from an external power supply to pin
9 of the 12-pin connector on Al4.

k. The DVM reading should now be +12Vdc. If
+12 Vdc is present, leave the external power supply
connected and troubleshoot the - 12 V regulator circuit by
checking for the dc voltages shown on the schematics. If
+12 Vdc is not present, there are failures in both regulator
circuits.

Table 5-6. Power Supply Ratings.

Line Nominal
Power Test Voltage Ripple Regulation Load
Supply Point Limit (p-p) {115 V/230V + 10 %) Current
+12V* A7P1Pin 6 +11.897 V1o + 12.003 V 1 mV +1mV 180 mA
-12V A7P1Pin F -11960Vto -12.040V 1mV +1mV 180 mA
-6V (A) A7P1 Pin D -5980 Vto -6.020V 1 mV + 0.1 mV 200 mA
-6V (B} A7P1 Pin 4 -5980V1to -6.020V 1 mV + 0.1 mV 200 mA
+5V A7P1 Pin 21 +4.980 Vto+5.020V 1mV + 0.1 mV 1A
-53V A7P1 Pin Y -5200Vto -5400V 1 mV + 0.1 mV 350 mA
+38V A7P1 Pin 3 +3.700 V1o + 3900 V 3mV + 0.2 mV 300 mA

* Adjustable (A14R6)

** | oad increases to 1.5 A in Option 001 instruments and to 2 A in Option 002, 003 instruments.
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START

IS PROBLEM ASSOCIATED | NO IS PROBLEM ASSOCIATED | NO IS PROBLEM ASSOCIATED | NO
WITH A, B, AND B/A AM- WITH B/A AND A WITH B/A AND B AMPLI- e
PLITUDE FUNCTIONS? AMPLITUDE FUNCTIONS? TUDE FUNCTIONS?
YES YES YES
MEASUREMENT CONDITIONS:
kHz APPLIED
K 38’&8?353&&?2 HE IS XA8 PIN 22 NO NO IS XA8 PIN Y
: * ? + .
2) DISPLAY: AMPLITUDE 60 MV £ 10 MV DC: 60 MV ¥ 10 MV DC? '
) AMPLITUDE FUNCTION: A !
4) VOLTAGE RANGE: 0.2mV -2V
(EOTH CHANNELS). YES YES 4
5) FREQUENCY RANGE: 10 Hz - 100 kHz.
SIGNAL SOURCE:
FREQUENCY SYNTHESIZER (-hp- 33208) PROBABLE CAUSE: A8IC2, PROBABLE CAUSE: A8ICH,
) . Q4,50R 6. Q1.2 0R 3.
(SCHEMATIC NO. 5) {SCHEMATIC NO. 5)
(SEE NOTE 2)
SET: NO NO 8IC NO
® ’ AMPLITUDE FUNCTION IS XA8PIN U PROBABLE CAUSE: A8IC3, IS SIGNAL AT A3/A4 J1 .
k’ © TO A. IS ANALOG OUTPUT 60 MV * 10 MV DC? Q15,16 OR 17. CORRECT? PROBABLE CAUSE: A1/A2.
+
NO. 1 60 MV # 10 MV DC? (SCHEMATIC NO. 5) (SCHEMATIC NO. 1) {SCHEMATIC NO. 1)
C4 + 18V ADJ.
Y
R5 —1e8V ADJ. YES Es YES
3575B 4045
REFER TO DIGITAL PANEL NO NO
METER TROUBLE- PROBABLE CAUSE: A9, IS SIGNAL AT A3/A4 Q7 IS SIGNAL AT A3/A41CT | YV
COLLECTOR CORRECT? PIN 1 CORRECT?
SHOOTING. (FIGURE 59), (SCHEMATIC NO. 6)
. {SCHEMATIC NO. 1) {SCHEMATIC NO. 1)

NOTES

1. IF TROUBLE APPEARS ON ONE VOLTAGE
RANGE ONLY, PROBABLE CAUSE: A1/A2 K1,

K2 OR A8Q1 - Q6.

2. CHANNEL A = A1, A3
CHANNEL B = A2, A4

3. IF INSTRUMENT 1S OPTION 001 OR 002, IS B
AMPLITUDE ON THE SECOND PANEL METER

READING +0.6dBV + 1dB?

YES

1C4,50R 6.
{SCHEMATIC NO. 1)

PROBABL © CAUSE: A3/A4

YES

PROBABLE CAUSE:
A3/A4Q7

(SCHEMATIC NO. 1)

3575-8-2831A

Figure 5-6. Location of Main Assemblies and Adjustments.
Figure 5-7. Location of Panel Meter Adjustments.
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START

I0BLEM ASSOCIATED | NO

H A, B, AND B/A AM-
TUDE FUNCTIONS?

YES
MEASUREMENT CONDITIONS:

1) 2V rms (+6dBV}, 1 kHzZAPPLIED
TO BOTH CHANNELS.

2) DISPLAY: AMPLITUDE

3) AMPLITUDE FUNCTION: A

4) VOLTAGE RANGE: 0.2mV -2V
(BOTH CHANNELS).

5) FREQUENCY RANGE: 10 Hz - 100 kHz.

SIGNAL SOURCE:

FREQUENCY SYNTHESIZER (-hp- 3320B)

NO IS XA8PIN U

60 MV £10 MV DC?

LITUDE FUNCTION
IS ANALOG OUTPUT
60 MV £ 10 MV DC?

NO

IS PROBLEM ASSOCIATED

YES YES

=R TO DIGITAL PANEL
‘R TROUBLE-
'TING. (FIGURE 59).

PROBABLE CAUSE: A9.
(SCHEMATIC NO. 6)

NOTES

IS PROBLEM ASSOCIATED | NO 1S PROBLEM ASSOCIATED | NO IS PROBLEM ASSOCIATED | NO NO NO
WITH B/A AND A WITH B/A AND 8 AMPLI- WITH A AMPLITUDE ‘g‘:lﬁé’;’%ﬂgm NOT SEE NOTE 3 —————
AMPLITUDE FUNCTIONS? T F ? ?
UDE FUNCTIONS: FUNCTION ONLY: FUNCTIONS? RECHECK
SYMPTOMS
YES YES YES YES YES
IS XA8 PIN 22 NO NO IS XA8 PI
NY PROBABLE CAUSE: A8Q9, PROBABLE CAUSE: A8Q13
60 MV £ 10MV DC? 60 MV £ 10 MV DC? 10,11 OR 12. OR 14. PROBABLE CAUSE: A8Q16.
{(SCHEMATIC NO.5) {SCHEMATIC NO.5) (SCHEMATIC NO. 5)
YES YES
PROBABLE CAUSE: AS8IC2, PROBABLE CAUSE: AS8IC1,
Q4,50R 6. Q1.2 0R 3.
(SCHEMATIC NO. 5) (SCHEMATIC NO.5)
(SEE NOTE 2)
PROBABLE CAUSE: AS8IC3, ISSIGNAL AT A3/Aa4 41 | NO
Q15, 16 OR 17. CORRECT? PROBABLE CAUSE: A1/A2.
{SCHEMATIC NO. 5) {SCHEMATIC NO. 1) (SCHEMATIC NO. 1)
YES
IS SIGNAL AT A3/Aa4 Q7 | NO ISSIGNAL AT A3/a41c1 | NO IS A3/A4 IC1 PIN 4 NO | pROBABLE CAUSE: A3/A4
COLLECTOR CORRECT? PIN 1 CORRECT? +2VE15MV? IC3 0R Q10.
(SCHEMATIC NO. 1) {SCHEMATIC NO. 1) {SCHEMATIC NO. 1)
YES YES YES
PROBABLE CAUSE: NO

1. tF TROUBLE APPEARS ON ONE VOLTAGE
RANGE ONLY, PROBABLE CAUSE: A1/A2 K1,

K2 OR ABQ1 - Q6.

2. CHANNEL A = A1, A3
CHANNEL B = A2, A4

3. IF INSTRUMENT IS OPTION 001 OR 002, IS B
AMPLITUDE ON THE SECOND PANEL METER

READING +0.6dBV + 1dB?

PROBABL = CAUSE: A3/A4
IC4,50R 6.

{SCHEMATIC NO. 1)

A3/A4Q7
(SCHEMATIC NO. 1)

IS A3/A4IC2PIN 6
<*s5VDC?

(SCHEMATIC NO. 1)

PROBABLE CAUSE: A3/A4
1C2

(SCHEMATIC NO. 1)

3575-B-2831A

YES

PROBABLE CAUSE: A3/A4
IC1.

(SCHEMATIC NO. 1)

Figure 5-8. Amplitude Troubleshooting Tree.
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2) TIME BASE. 10 sonc/DIV

3) CMECK BCD 1 2, 4 AND 8 LINES FOR
QUTPUT  ASSOCIATED
WITH DIGIT STROBE USED AS TRIGGER

APPROPAIATE

{HIGH = APPROX + 4.5V )

4) CHANGE 7408 OUTPUT TO DISPLAY DIG
TS 1 THAQUGH 9 AND CHECK BCD DUT

PUT FOR EACH DIGIT

CORRECT
COMPARATOR
ouTRUT?

COMPARATOR
OUTPUT
1Z2vdc?

REPLACE A22U1

REPLACE A2202
REPLACE A22U2

REPLACE A22u2

REPLACE A22U2

AEPLACE A21U3

Figure 5-9. Digital Panel Meter Troubleshooting Tree.
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MEASUREMENT CONDITIONS:

1) 2 Vims 1 kHz APPLIED TO BOTH INPUTS

2} INPUT SIGNALS IN PHASE

3) DISPLAY SWITCH OR AMPLITUDE B/PHASE SWITCH SET TO PHASE
4} VOLTAGE RANGE 0.2mV -7V (BOTH CHANNELS)

5! FREQUENCY RANGE. 10 H7 - 100 kH:

6) PHASE REFERENCE + A

SIGNAL SOURCES

FREQUENCY SYNTHESIZER (-hp- 33208!
TEST OSCILLATOR (-hp- 6518}
VARIABLE PHASE GENERATOR (-:np- 2034

Wy

w1 pr-

FIGURE 1

SCOPE SETTINGS FOR FIGURES 1 AND 2.

Vertical - .5 V/ICM

Horzontal - .2 ms/CM

Trigger - Ext.

+ Stope

Trigger on Input trom Signal Source

FIGURE 2

5 ms/cm 5 Viem (1€ x .05 V range)
FIGURE 3

NOTES

START

NOTE 1: TWO METHODS CAN BE USED TO PERFORM THE FOLLOWING TEST

METHOD 1. SET THE -hp- 203A VARIABLE PHASE FUNCTION GENERATOR
TO 0° PHASE SHIFT. ADJUST PHASE SHIFT IN A POSITIVE DIRECTION
SOMEWHERE NEAR + 192.0%, THE PHASE READING WILL SHIFT TO
-168.0° + 1°

METHOD 2. DISCONNECT THE INPUT JUMPER ON A11, CONNECT AT1TP2
TO A11TP4 AND SET ASS51 TO CAL 2. THE PHASE READING WILL BE
+180.0° = 1°. CONNECT DC SUPPLY TO A11TP1 AND ADJUST DC
LEVEL POSITIVE FROM OV TO + 200 V DC. SOMEWHERE NEAR < 20 V
THE PHASE READING WiLL CHANGE TO - 180.0° 2 1°

DOES THE PHASE READING SHIFT AS DESCRIBED IN METHOD 1 OR METHOO 27

NOTE 2: TWO METHODS CAN BE USED TO PERFORM THE FOLLOWING TEST
METHOD 1 SET THE -hp- 203A TO 0° PHASE SHIFT AND ADJUST PHASE
SHIFT IN A NEGATIVE DIRECTION. SOMEWHERE NEAR-192.0°
THE PHASE READING WILL SHIFT TO + 168.0° + 1°,
METHOD 2. SET THE DC SUPPLY TO +200 V. ADJUST THE DC SUPPLY
IN A NEGATIVE DIRECTION. SOMEWHERE NEAR - 200 V THE
PHASE READING SHOULD CHANGE FROM - 180.0° TO » 180.0° £ 1°
DOES THE PHASE READING SHIFT AS DESCRIBED IN METHOD 1 OR METHOD 27

GND. AT1TP2. NG
1S ATITP3 ¢ 2570 50 V DC? PROBABLE CAUSE A111CY
YES
REMOVE GND. FROM A11TP2 NO NO
ks
IS A11TP3 + 2,510 6.0 V DC? ISANTP20205V DC
YES
NO
IS ATTICaPIN 302 0.5V DC? PROBABLE CAUSE. A11iC4
YES
SET: A6S1TOCAL I NO | set aestTOCAL 1AND AsstTOcaL3 | NO
IS PHASE READING - 180° 1 107 1S PHASE READING - 180° 1 197 -
YES YES
SET ABS1 TO CAL 1 AND ABS1TOCAL2 | NO
IS PHASE READING - 180° 3 1°7
YES
SET ABS1TO NORMAL 4 AND NC
ABS1 TO CAL 2. PULL ABIC6 FROM
SOCKET. IS PHASE READING 0% 1 102 Al
I YES
ASICE GND. PINS 2 AND 5 NO
ABICA- PINS 2 AND 5 LIKE FIGURE 27
PINS 9 AND 12=-1.610.2 V DC?
1 YES
ABIC5. PINS 2.5.9,12 NO
LIKE FIGURE 17
YES
A5IC6: REMOVE GND. PINS 2 AND 5, NO
GND. PINS 9 AND 12. pa—
ASIC4: PINS 9 AND 12 LIKE FIGURE 17 L
PINS 2 AND 5--1.5V DC1 10%?
YES
PROBABLE CAUSE: ABICS.
SET: A6S1TO CAL 2 NO PROBABLE CAUSE: ABIC1,
IS PHASE READING 0° 1 197 Q6. CR4, OR ASCR7
YES
SET: ABS1 TOCAL 3 NO PROBABLE CAUSE: ABIC2,
1S PHASE READING 0° + 197 Q4, CR3, OR A5CR6
YES
SET. A6ST TO NORMAL 4. NO
1S PHASE READING 0° £ 107 -
YES
SET: PHASE REFERENCE TO - A. NO
1S PHASE READING + 180° 1 197
—_
YES
NO
REFER TO NOTE 1
YES REFER TO PHASE LOGIC
TROUBLESHOOTING (FIGURE 5-11)
REFER TONOTE 2
NO
—_—

RECHECK SYMPTOMS

-



NO

PROBABLE CAUSE. A11ICY.

v DC?
1TP2 NO NO NO NO NO
oe? ISA11TP201 0.5V DC? 1S XA7PIN60+ 05V DC? IS ABTPY + 0.55+ 0.1 vV DC? ISABJ1 -15 : 0.2V DC? PROBABLE CAUSE AS5IC1 OR 2
YES YES YES
NO P
voe? PROBABLE CAUSE A111Cd. PROBABLE CAUSE: A7, PROBABLE CAUSE. ABICA ROBABLE CAUSE A8Q1,2.3,5.1C3
OR THRESHOLD BIAS FROM A5IC1
NO SET: A6ST TO CAL 1 AND A5S1 TO CAL 3 NO No PROBABLE CAUSE
o oo 1S XAS PIN 4 - 1.800 4 02 V DC?
00 1107 1S PHASE READING - 180° & 197 ASCR1,2,3,4,Q7,1C9, OR 10
YES YES
SET A6S1 TO CAL 1 AND ABS1TO CAL 2. [ NO PROBABLE CAUSE: ASCR1, PROBABLE CAUSE. ABOIS. 16, 17 OR 18
IS PHASE READING - 180° + 107 2,3,4,Q3, 0RICIT. e
YES
SET: A551 TO NORMAL 4 AND NO REMOVE GNDS. AND REPLACE ASIC6 NO ARE AS5IC? PINS 3 AND & LIKE FIGURE NO ABIC2 PINS 9 AND 12 LIKE FIGURE NO ABICT- PINS 3AND 10 LIKE FIGURE NO AZ/A4ICT PIN 12 LIKE FIGURE 3° NO PROBABLE C 4/Ad04 5
ABS1TO CAL 2. PULL A5IC6 FROM IS ASTP1 1V P-P SQO. WAVE SYMMETRICAL 2 AND 1 RESPECTIVELY? 2 AND 1 RESPECTIVELY 2 AND PINS 4 AND 11 LIKE FIGURE 12 BABLE CAUSE A3/A404.5, 6, OR IC1
SOCKET. IS PHASE READING 01 197 ABOUT 0V DC”
YES YES YES YES
] YES YES
ABIC6: GND.PINS 2 AND 6. NO
ASICA: PINS 2 AND 6 LIKE FIGURE 27 PROBABLE CAUSE: ASIC4. PROBABLE CAUSE: ASIC? OR 8 PROBABLE CAUSE ASIC3 PROBABLE CAUSE  A3/A4Q8 OR 9
PINS 9 AND 12=-1.51 0.2 V DC?
YES AS5IC2: PIN 8 LIKE FIGURE 1 AND
PIN 13 LIKE FIGURE 27 NO
PINS 10 AND 13 = - 054 01V DC?
ASICS. PINS 2.6,9.12 mo PROBABLE CAUSE: AS5IC5 . PROBABLE C
LIKE FIGURE 12 OBABLE CAUSE A5ICY
YES
YES
PROBABLE CAUSE. A5IC2
A5IC6: REMOVE GND. PINS 2 AND §; NO
GND. PINS 8 AND 12. PROBABLE CAUSE: A5IC4
ASICA: PINS 9 AND 12 LIKE FIGURE 1?
PINS2AND 5=-1.5V DC 1 10 %7
YES 1S ASTP2 1 V P-P 5Q. WAVE NO NO ASIC?. PINS 11 AND 13 LIKE NO
ABIC7: PIN 15 LIKE FIGURE 22 r— P
SYMMETRICAL ABOUT 0 V DC? GuRe 2 FIGURE 2 AND 1 RESPECTIVELY? ROBABLE CAUSE. ASIC3
Y % REFER TO PHA! |
PROBABLE CAUSE: ASICE. Es YES Es TO PHASE LOGEC
TROUBLESHOOTING (FIGURE 5.11)
PROBABLE CAUSE: A5CR1,2, 30R 4 PROBABLE CAUSE: A5IC8 PROBABLE CAUSE A5ICT
YES
NO PROBABLE CAUSE: AGIC] NO
. IS A11iCt PINS 9 OR 10
' 1
1192 Q6, CR4, OR ASCR7. 4257050V DC? PROBABLE CAUSE A111C6
YES
NO PROBABLE CAUSE: A6IC2, NO
0410 04 CR3. OR ASCRE. PROBABLE CAUSE. A11Q1OR 2 I1SATHICT PINS 10R 201 0.5 V DC? PROBABLE CAUSE. A111C7
YES YES
—_—_—
NO NO £ : NO
AL 4. INP MPER (XAt1 PI
e, ISATIICSPIN 4+25T0O50V DC REMOVE INPUT JUMPER ( N6OR 7} PROBABLE CAUSE A111C8
= AND PIN 1001 0.5 V DC? GND. ATITPI
ISATICIPINAO+ 5V DC?
T0-A NO NO NO NO NO NO
oy 10y ISA11TP304 05 V DC? ISAT11TP2+ 2.5 T0 5.0 V DC? 1S XATPIN 6+ 353 04V DC? ISABTP1-056 + 0.1 V DC? 1S ABJ1 -0.704 0.2 V DC? PROBABLE CAUSE ASICt, 2 OR W7
YES YES YES YES YES
NO
1 PROBABLE CAUSE: A111CO PROBABLE CAUSE: A7 PROBABLE CAUSE. A6IC4 OR CR2 PROBABLE CAUSE: A6Q!,2,OR 3.
REFER TO PHASE LOGIC
TROUBLESHOOTING (FIGURE 5:11)
NO
NO ISATIHCAPIN 3-25TOH0V DC? PROBAEBLE TAUSE- A11iC4
_—
YES
‘MS

REFER TO PHASE LOGIC
TROUBLESHOOTING {FIGURE 5-11)

3578%-0 - 2828

Figure 5-10. Phase Troubleshooting Tree.
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MEASUREMENT CONDITIONS:
1) NO SIGNAL INPUTS APPLIED.
2} PHASE REFERENCE: + A

LOGIC LEVELS FOR A11I1C1,1C2, IC3 AND IC5.
3) DISCONNECT THE INPUT JUMP-

INPUT  LEVELS (A11TP1) ER ON A11 AND CONNECT DC SUP-
ICNO. | PINNO. [ +2.00V T2.00V START PLY, SET TO OV, TO A11TP1. CON-
NECT A11TP2 TO A11TP4.
1 6 1 0
1 1 0 1
2 1 0
2 8 0 1 SET DC SUPPLY TO +2.00V. NO
2 12 0 1 ARE A111C1 PINS 3. 6. 8, AND PROBABLE CAUSE: A11iC1,6, 7 OR 8.
3 6 1 0 ICAPIN 11 LOGIGAL 17 (REFER TO SCHEMATIC (¢)).
3 11 1 0
5 1 0 0
5 4 1 0 YES
5 10 1 0
5 13 0 0
ARE A111C1PIN 4, IC3 PIN 8, 1C4 NO PROBABLE CAUSE: A11IC1,3 OR 4.
PINS 6 AND 8 A LOGICAL 077 (REFER TO SCHEMATIC () ).
YES
SET DCSUPPLY TO - 2.00 V NO PROBABLE CAUSE: A11IC1,6, 7 OR 8.
— ARE A111C1 PINS 3, 6, 8, AND (REFER TO SCHEMATIC (1) ).
r ° IC4 PIN 11 A LOGICAL 0"
y ®TP4
TP Lay
Lo ae =8 YES
Ex & P18
‘ ‘f P (
[ l | Jsg | é Jrij |
@« eyl _—
FeEzieaz g Yy g ARE A11I1C1 PIN 4, IC3 PIN 8, IC4 NO PROBABLE CAUSE: A111C1,3 OR 4.
R O I7 PINS 6 AND 8 A LOGICAL “1'? (REFER TO SCHEMATIC (4) ).
| e o2 22
(000000000000000000000]
) YES
All
hp Part No. 03575-66511
Rev A

NOTE: A logical “1"is+2.4t0c 5.0V DC.

REFER TO TABLE FOR CHECKING . .
A logica! “0”is0to 0.4 V DC.

A11Ct,2, 3AND 5.

3575 ©-2830

Figure 5-11. Phase Logic Troubleshooting Tree.
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REPLACEABLE PARTS

6-1. INTRODUCTION.

t-2. This section contains information for ordering replace-
ment parts. Table 0-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp-
part number of each part, together with anv upplicable
notes, and provides the following:

a. Total quantity used in the instrument (Qty column).
The total quantity of a part is given the first time the part

number appears.

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

¢. Typical manufacturer of the part ina five-digit code.
(See Appendix A for list of manufacturers.)

d. Manufacturers part number.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry
to your Jocal Hewlett-Packard Field Office. (See Appendix
B for list of office locations.) Identify parts by their
Hewlett-Packard part numbers. Include instrument model
and serial numbers.

6-6. NON-LISTED PARTS.

o-7.
a. Instrument model number.
b. Instrument serial number,
¢. Description of the part.
d. Function and location of the part.

6-8. PROPRIETARY PARTS.

To obtain a part that is not listed, include:

6-9. Ttems marked by a dagger () in the reference
designator column are available only for repair and service

6-3. Miscellaneous parts are listed at the end of Table 6-1. of Hewlett-Packard instruments.
ABBREVIATIONS ‘
Agq silver Mz hertz {cyciels) per second) NPO negative positive zero sl shde
Ab aluminum {zero temperature coefficient)  SPDT single-pote double throw |
A .amperets) 1D . inside chiameter NS nanosecond(s) 109 seconds SPST single pole single-throw |
A gold mpg impregnated  nsr not separately replaceable 1
ncd ncandescent Ta tantalum
C CapacItor NS insulationfed) £} . ohmis) TC tempesature coefficrent
cer ceramic obd . .order by description  TiOg wianwm dioxide
coet coefticient k&) kitohm{s) = 103 ohms  OD outside diameter  tog toggle
| com common  kh kiohertz - 10*3 hertz tol tolerance
comp composition [ . peak nm tmmer
conn connection L mductor  pA picoampere(s)  TSTR transistor
hn o dinear taper  pc printed circuit
aep deposited log logarithmic taper  pfF prcofarad(s) 1012 farads v voltis)
DPOT double poie douhle throw ow peak inverse voltage  vacw . alternating current working voltage
DPST double pole single throw  mMA milliampere(st - 10 3 amperes  pro part of  var . variable
MH 2 megahertz 10*6 nertz  pos position{s)  vdew direct current working voltage
elect electrotytic (V18] megohmy{s) 10*6 ohms poly polystyrene
encap encapsulated  met fim .metal film  pot potentiometer W wadttis)
mfr manufacturer pp peak to-peak  w with
F faradis) ms mullisecond  ppm parts per million  wiv working inverse voltage
FET field effect transistor  mMtg mounting  prec precision (temperature coeffient,  wio without
Ixd fixed ™MV mihvoltis) - 10'3 volts long term statniity and.or tolerancel  ww wirewound
uF microfaradis)
Gads gallium arsenide ks microsecondisl R | resistor
Gr aigahertz  10*9 hertz BV microvoltisi = 106 vons ~ Rh rhodium
o guardied!  my Myla,® rms root-mean-square optimum value setected at factory,
Ge germanium rot rotary average value shown Ipart may be omitted!
and groundted! nA nanoampereist 10 9 smperes no standard Type number assgned
NC normalty closed  Se selerum selected or special type
H nenryhiest  Ne neon  sect section(s)
Hy mercury  NO notmalty open S silicon ® Dupont de Nemaours
DECIMAL MULTIPLIERS
Prefix Symbols Multipher I Prefix Symbols Muttipher
tera T 1012 T centy c 102
9iga G 109 ! i m 103
mega M ar Meg 106 i micro u 106 :
. Ko K or k 03 ; nana n 10°
hecto h 102 pico b 1012
deka o 0 i femio f 1015
L dea o ol i atto " 108 | s7T0.8.2734 |
DESIGNATORS i
A assembly  FL fubter [} transistor TS 1erminal strip
[ motor  HR neater  QCR transistor -giode U microccunt |
BT battery \C N1enr sted Crcwt R resistor v vacuum tube neon bulb photocell etc
- capacitor 4 jack  RT thermistor W cabie '
o dode K relay S switch X socket |
R aetay hne L inductor 1 transtormer  XO$ lamphoider |
o8 lame: A meter TB terennal board  XF fusenolger
E cus electrones part AP Tl nancal part To TNErMOCLuUpIY ¥ crystae
3 fuse P plug TP 165t pONT 2 network
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Section VI Model 3575A
Tabie 6-1. Replaceabie Parts
.. M

Refgrenqe HP Part Number| Qty Description fr Mfr Part Number
Designation Code

2 0357566501 2 BOARD ASSY:PRE-AMPLIFIER 28480 0357566501

s1CL 0160-3402 4 C:FXD POLY 1.0 UF 5% 5O0VECh 84411 HEW 138

AlC2 €121-0059 3 C:VAR CER 2-8 PF 28480 0121-0059

#1C3 0160-2203 2 C:FXD MICA 91 PF 5% 72136 RDM15F910J3C

A1C4 0160-3402 C:FXD POLY 1.0 UF 5% 50VDCW 84411 HEW 138

A1C5 0160-3622 45 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622

s1C6 0160-2204 9 C:FXD MICA 100PF 5% 72136 ROM15F101J3C

s1C7 0170-0055 2 C:FXD MY 0.1UF 203 200VDCW 56289 152P10402

s1C8 0160-2055 11 C:FXD CER 0.01 UF +80-20% 100VOCHW 56289 €023F101F1032522=COH
+ ACS 0140-0232 C:FXD MICA 460pF 1% 72138 08D

a1C10 0160-0362 2 C:FXD MICA 510PF 5% 28480 0160-0362

s1c11 0160-2C55 C:FXD CER 0.0l UF +80-20%3 100VOCW 56285 C023F101F1032522=COH
AlC12 0160-2055 C:FXD CER 0.01 UF +80~20% 100VDCW 56289 C023F101F1032522~COH
41C13 NOT ASSIGNED

41C14 0180-0309 3 C:FXD ELECT 4.7 UF 20% 10VCCW 56289 150D475X001042-0DYS
A1C15 C160=3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622

s1C16 €180~1835 8 C:FXD TA 68 UF 20% 15VDCHW 56289 150D686X0015R2~DYS
s1C17 0180-0106 9 C:FXD ELECT 60 UF 20% 6VOCW 28480 0180-0106

Al1C1L8 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622

s1C19 C160-0128 12 C:FXD CER 2.2 UF 20T 25VDCW 56289 5C152C25-CML

41C20 0180-0106 C:FXD ELECT 60 UF 20X 6VDCN 28480 0180-0106

AlIC21 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622

A1C22 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622

Al1C23 0180-1835 CiFXD TA 68 UF 20T 1SVDCW 56289 1500686X0015R2-DYS
Al1C24 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622

41C25 NOT ASSIGNED

s1C26 0160-0128 C:FXD CER 2.2 UF 20T 25VDCN 56289 5€152C25-CML

s1C27 0160-2130 2 C: FXD MICA 865pF 1% 100 VDCW 00853 08D

A1C28 0160-0763 C: FXD MICA 5 PF 10% 500 VDCW 28480 0160-0763

AICR1, AICR2 1901-0040 82 DIODE:SILICON SOMA 30WV 07263 FDG1088

21CR3 1901-0040 DIODE:SILICON 50MA 30NV 07263 FDG1088

ALCR4 1901~0040 DIODE:SILICON 50MA 30WV 07263 FDG1088

#1CRS 1901-0040 DIODE:SILICON 50MA 30MV 07263 FDGLOBS

81CR6 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG1088

AllCl 1820-0478 4 1C:LINEAR OPERATIONAL AMPLIFIER 12040 LM 308H

8191 0362 - 0350 2 TERMINATION: CRIMP LUG 59730 GSF - 156

a142 1251~1185 3 CONNECTOR: RF 28480 1251-1185

AlK1 0490~0366 4 SWITCH:REED RELAY SPNG CONTACT 28480 0490-0366

AlK1 0490~ 1046 4 RELAY:REED COIL ASSY 28480 0490-1046

A1K2 0490-0366 SWITCH:REED RELAY SPNO CONTACT 28480 0490=~0366

ALK2 0490~1046 RELAY:REED COIL ASSY 28480 0490~1046
+ L1 31001644 2 COIL: MOLDED CHOKE 330 UH 5% 82142 19-1331-23J

ATL2 thru AILS 91700894 BEAD: SHIELDING CORE, MAGNETIC 28480 9170-0894

ATMPI 1400-0760 8 CLIP: MOUNTING ASSY (SET OF 3} 28480 1400-0760

T 1854-0C71 28 TSTRzSI NPN(SELECTED FROM 2N3704) 28480 1854=0071

4102 1854=0CT1 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854~0071

A103 1855-0081 5 TSTR:SI FET 80131 2N5245

2104 1853-0203 8 TSTR:SI PNP 28480 1853=-0203

s105 1853-0203 TSTR:SI PNP 28480 1853=0203

4106 1854-0354 2 TSTR:SI NPN 28480 1854-0354

s107 1853-0203 TSTR:SI PNP 28480 1853-0203

a10e 1854=-0C71 TSTRzSI NPN(SELECTED FROM 2N3704) 28480 1854=0071

4109 1854-0071 TSTR:SI NPNUSELECTED FROM 2N3704) 28480 1854=00T1

#1010 1854~0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854=0071

A1R1 0684-1031 23 R:FXD COMP 10K OHM 10X 1/4W 01121 c8 1031

S1R2 0684-1031 R:FXD COMP 10K OHM 10T 1/4W 01121 €8 1031

2183 0684-1031 R:FXD COMP 10K OHM 10T 1/4M 01121 €8 1031

11R4 2100-2633 2 R:VAR CERMET 1K OHM 10T LIN 1/2W 28480 2100~2633

4185 0757-0187 2 R:FXD MET FLM 900K OHM 0.1% 1/2w 28480 0757-0187

s1R6 0698-4158 2 R:FXD FLM 100K OHM 0.1% 1/8W 28480 0658=4158

21RT 0684-1011 21 R:FXD COMP 100 OHM 10T 1/4W 01121 c8 1011

£1R8 0684-1061 15 R:FXD COMP 10 MEGOMM 10X 144W 01121 €8 1061

£1R9 0684-1041 51 R:FXD COMP 100K OHM 10X 1/4W 01121 CB 1041

41R10 06841061 R:FXD COMP 10 MEGOHM 10% 1/4W 01121 €8 1061
+ AIR1L 0757-0282 R: FXD MET FLM 221 0HM 1% 1/8W 28480 0757-0282

JR12 0684=1001 10 R:FXD COMP 10 OHM 10T 1A4W o1121 CB 1001

A1R13 0684-1001 R:FXD COMP 10 OHM 10% 1/4M 01121 c8 1001

41R14 0757-0280 8 RIEXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280

AIRLS 0757-0401 R:FXD COMP 100 OHM 10% L/BW 14674 c4-1-0

AlR16 0757-0280 RIFXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280

BIR1T 0698-4424 2 R:FXD FLM 1400 OHM 1% 1/8W 28480 0698~4424

21R18 0684-1011 RIFXD COMP 100 OHM 10% 1/4W 01121 ¢s 1011

A1R1S 0684-1001 R:EXD COMP 10 OHM 10X 1/4W 01121 CB 1001

41R20 0684-1001 R:FXD COMP 10 OHM 10X l/4W 01121 c8 1001
+ AlR21 0698-4459 R: XD FLM 1.05K OHM 1% 1/8 W 28480 0698-4459

6-2

t See Appendix C, Manual Backdating, Change 1.2




Model 3575A

Section V]

Table 6-1. Replaceable Parts{Cont'd)
Reference I Mfr .
. R ¢

Designation HP Part Number | Qty Description Code M:r Part Number
t BIR22 0698-4391 2 R: FXO FLM 69.80HM 1. 1/8W 91637 CMF-$/10-32T1
+ A1R23 0698-3557 R: FXD FLM 806 OHM 13 1/8W 91637 MF110-32 T
21R24 0757-0273 8 R:FXD MET FLM 3,.01K OHM 1T 1/8w 28480 0757-0273
ALR2S C698-3515 2 R:FXD FLM 5900 GHM 1% 1/8Ww 28480 0698=-3515
21R26 0698=4480 4 R:FXD MET FLM 15.8K OHM 1% 1/8%W 28480 0698~4480
ALR27 C698=4486 2 R:FXD MET FLM 24.9K OHM 1% 1/8W 28480 0698=4486
AIR28 0658~4499 2 R:FXD FLM 54.9K OHM 1% 1/8W 28480 0698=4499
£1R29 0757-0283 4 R:FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757=-0283
£1R30 0684-1031 RIFXD COMP 10K OHM 10X 1/4W Q1121 ce 1031
ALR3] 0698-5101 8 R:FXD COMP 33 OHM 10% 1/4W 01121 C8 3301
£1R32 0698-5101 R:FXD COMP 33 OHM 10X 1/4W ol121 CB 3301
A1R33 0696-5101 R:FXD COMP 33 OKM 10X 1/4W o121 C8 3301
£1R 34 0698-5101 R:FXD COMP 33 OHM 10% Ll/4W 01121 c8 3301
21R35 0698-4480 R:FXD MET FLM 15.8K OHM 1% 1/8W 28480 0698=4480
21R 36 0698-3519 2 R:FXD MET FLM 12.4K OHM 1X 1/8W 28480 0698-3519
AlR37 0698-3548 5 RIFXD ..€T FLM 732 OHM 1% 1/8W 28480 0698-3548
A1R 36 0157-0465 14 R:FXD MET FLM 100K OHM 1X 1/8W 28480 07570465

+ A1R39 0898-3122 R:FXD FLM 412NHM 1% 1/8W 91637 CMF-1/10-32 T
A1R4D 2100-2516 R: VAR CER 100K OHM 10% LIN 1/2W 28480 2100-2518
AtR41 06698-4498 R: FXD FLM 549K 1% 1/8W 28480 06984493
Al1R4? 0698-4396 R: FXD FLM 80.6 OHM 1°. 1/8W 28480 0698-4336
AlR43 0698-4374 R. FXD FLM 29.4 OHM 1% 1/8W 284890 0698-4374
AZ (SAME AS A1) 03575-66501 BOARD ASSY: PRE - AMPLIFIER 284840 03575-66501
A3 03575-66503 BOARD ASSY. LOG CONVERTER 28480 03575-66501
+ A3C1 0160-3622 C:FXD CER 0.1 UF +80% -20% 100 VOCW 72982 8131.100-651-1042
A3C2 0160-3787 4 C:FXD POLY 1.0 UF 10% 50VDCW 28480 0160-3787
#3C3 0160-2218 2 C:FXD MICA 1000 PF 5% 28480 0160-2218
43C4 0160-2204 C:FXD MICA 100PF 5% 72136 RDM15F101J3C
#3C5 0160-37187 C:FXD POLY 1.0 UF 10% 50VOCHW 28480 0160~-3787
43C6 0160-0127 2 C:FXD CER 1.0 UF 20% 25VDCW 56289 5C13CS=CML
23C7 0140-0180 2 C:FXD MICA 2000 PF 2% 28480 0140-0180
A3CE 0160-2530 2 C:FXD MICA 180 PF 2% 300VDCwW 00853 ROM1ISF181G3S
£3C9 0160-3435 2 C:FXD MY 0.047 UF 10% 50VDCW 28480 0160-3435

1 23C10 0160-3622 C: FXD CER 0.1 UF +80%-20% 100 VDCW 72982 8131-100-651-1042
43C11 Cl60-2322 2 C:FXD MICA 18 PF 5% 100VDCW 00853 RDM15C180J41S
s3C12 0146-0202 4 C:FXD MICA 15 PF 5% 500VDCW 28480 0140=-0202
#3C13 ©140-0202 C:FXD MICA 15 PF 5% 500VOCW 28480 0140=-0202
23014 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
43C15 0180=1701 4 CzFXD ELECT 6.8 UF 20% &6VDCW 28480 0180-1701
£3C16 €160~2204 C:FXD MICA 100PF 5% 72136 ROM1SF101J3C
A3C17 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
23C18 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
A3C19 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
£3C20 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 01606-3622
#3C21 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
2322 0160-0128 C:FXD CER 2.2 UF 208 25VDCW 56289 5C152C25-CML
A3C23 0160-0128 CiFXD CER 2.2 UF 20% 25VDCW 56289 5C152C25=CML
43C24 0180-1701 C:FXD ELECT 6.8 UF 20% 6VDCW 28480 0180-1701
43C25 0140-0200 8 C:FXD MICA 390 PF 5% T2136 RDM15F391=J3C
£3C26 0180-2419 6 C:FXD TANT. 470 UF 20% 10VDCW 56289 10904 77X0010F2
s3c27 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
£3C28 Gl80~3622 C:FXD CER 0.1 UF +80-20% 180VDCW 28480 0160-3622
243029 0160-0128 C:FXD CER 2.2 UF 208 25VDCHW 56289 5C152C25-CML
£3C30 0180-0229 12 C:FXD ELECT 33 UF 10% 10VDCN 28480 0180-0229
23C31 0160-0128 C:FXD CER 2.2 UF 203 25VDCW 56289 5C152C2S-CML
#3CR1 1901-0040 DIODE: SILICON 50MA 30WV 07263 FDG1088
#3CR2 1901-0040 DIODE: SILICON 50MA 30WV 07263 £DG1088
#3CR3 1901-0040 DIODE: SILICON 50MA 30wV 07263 FDG1088
A3CR4 1901-0040 DIODE: SILICON 50MA 30WV 07263 FDG1088
23CRS 1901=-0040 DIODE: SILICON 50MA 30Wv 07263 FDGl08S
A3CRG 1901~-0040 DIODE: SILICON 50MA 30WV 07263 FDG1088
A3CRT 1901-0040 DIODE: SILICON 50MA 30WV 07263 FDG1088
A3CRE 1901-0040 DIODE: SILICON S0MA 30Wv 07263 FDG1088
#3CRY 1901-0040 DIODE: SILICON 50MA 30WV 07263 FDG1088
AICRLO 1901=0040 OIODE:SILICON 30wV 07263 FDG1088
s3lcit 1813-0002 2 IC3HYBRID 28480 1813-0002
831C2 1820-0478 IC:LINEAR OPERATIONAL AMPLIFIER 12040 LM 308H
#31C3 1826-0059 8 IC:LINEAR OPER. AMPL. 12040 LM201AD
431Ce 03575-80001 2 TRANSISTOR ARRAY:SI NPN 28420 03575-80001
231CS 1858-0019 3 TSTR ARRAY:DUAL INDEP. DIFFERENTIAL 02735 CA 3054
831Ce 1826~005% IC:LINEAR OPER. AMPL. 12040 LM201 AD
4342 1251-1636 &4 CONNECTOR: SINGLE MALE CONTACT 28480 1251=1636
2342 €360-1715 “ TERMINAL:SOLDER STUD 0.040" SHANK DIA 00000 080
L1 $100-3294 2 INDUCTOR: FXD 0.35-0.55 UH 28480 8100-3294
A3L2 9140-0018 4 COIL: FXD 1UH 99848 205-11-10
A3L3 9140-0018 COlL: £XD 1 UH 99848 205-11-10
A3L4 8170-0894 BEAD: SHIELDING CORE ZMAGNETIC 28480 9170-0894
A3NP] 1205-0220 2 HEAY SINK:FOR TO=5 TRANSISTOR 05820 260=-10SHSE
A3Q1 1854-0CT1 TSTR3SI NPN(SELECTED FROM 2N3704) 28480 1854=0071
$3Q2 1854-00T1 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854~-0071

FSee Appendiy C. Manual Backdaung, Change 1,2




Section VI

Table 6-1. Replaceable Parts(Cont'd)

Model 3575A

A Mfr

Reference 1o part Number Oty Description Mfr Part Number
Designation Code
4303 1854~0GCT1 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854=00T1
2304 1853-0020 23 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853~0020
A3Q5 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853=-0020
4306 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853~0020
4307 1853-0203 TSTR:SI PNP 28480 1853-0203
2308 1853-0C89 4 TSTR:SI PNP 80131 2N4917
A309 1853-0089 TSTR:SI PNP 80131 2N4917
43010 50809064 2 TSTR:SE NPN ASSY 28480 5080-9064
A3RI] 0698-3558 2 R:FXD MET FLM 4.02K OHM 1% 1/8W 28480 0698-3558
A3R2 0698-3447 2 RZFXD MET FLM 422 OHM 1X 1/8W 28480 0698=3447
#3R3 069B8=4445 2 R:FXD FLM 5.76K CHM 1% 1/8W 28480 0698=4445
23R% 0684-1061 R:FXD COMP 10 MEGOHM 10% l/4W 01121 €8 1061
A3RS 07570442 2 R:FXD MET FLM 10.0K OHM 12 1/8W 28480 0757=~0442
£3R6 0757-0283 R:FXD MET FLM 2.00K OHM 1X 1/8K 28480 0757~0283
A3RT 0684-1061 R:FXD COMP 10 MEGOHM 10X 1/4W 01121 CB 1061
A3R8 0757-0346 4 R:FXD MET FLM 10 OHM 1X 1/8M 28480 0757=0346
A3R9 0757~0410 R:FXD MET FLM 301 OHM 1% 1/8W 28480 0757=0410
£3R10 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 €8 1031
A3R1L1 07571-0273 R:FXD MET FLM 3.01K OHM 1X 1/8W 28480 07571-0273
A3R12 0684-1031 R:FXD COMP 10K OHM 10T 1/4W o1121 e 1031

+ A3RL3 0698-3262 R: FXD FLM 40.2 CHM 1% 1/8W 91637 CMF-1/10-32T-1
£3R14 0684-1031 R:FXD COMP 10K OHM 0% 1/4K 01121 <8 1031
A3R1S 0686-2721 19 R:FXD COMP 2700 OHM 10% 1/4W 01121 c8 2721
23R16 0684-2T721 R:FXD COMP 2700 OHM 10Z% 1/4W 01121 <8 2721
A3R1T7 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 CB 1031
23R18 2100-2583 2 RIVAR CERMET 10 OHM 2% LIN 1/2W 28480 21002583
A3R19 0757-0402 2 R3:FXD MET FLM 110 OHM 1% 148W 28480 0757=0402
£3R20 0684-1021 8 R:FXD COMP 1000 OHM 10Z 1/4KW 01121 c8 1021
A3R21 0757-0161 2 R:FXD FLM 604 OHM 1% 1/8W 28480 0757-0161
#3R22 0757-0284 4 R3:FXD MEY FLM 150 OHM 1% l/8W 284 €0 07157-0284

+ A3R23 0698-3437 R: FXD FLM 1330HM 1% 1/8W 81637 CMF-1/10-32 T-1
A3R24 C698=-4391 4 RiFXD FLM 69,8 OHM 1% 1/8W 28480 0698-4391
23R25 0698-4391 R:FXD FLM 69.8 OHM 1T 1/8W 28480 0698=4391
£3R26 0698-3700 4 R:FXD FLM 715 OHM 1% 1/8W 28480 0698-3700
A3R27 0698-4125 2 R:FXD FLM 953 OHM 1% 1/8W 28480 0698=4125
A3R28 07570407 10 R:FXD MET FLM 200 OHM 1% 1/8W 28480 0757=-0407
#3R29 2100-2632 2 R:VAR FLM 100 OHM 10X LIN 1/2W 28480 2100~2632
A3R30 0698-4459 2 R3FXD FLM 634 OHM 1% 1/8W 28480 0698-4459
#3R31°" 0757-0273 R:FXD MET FLM 3.01K OHM 1ZX 1/8W 284 80 0757-0273
A3R32 2100-3338 2 RIVAR FLM 5000 OHM 10% LIN 1/2W 28480 2100~3338
A3R33 0698-3700 R:FXD FLM 715 OHM 1Z 1/8W 28480 0698-3700
A3R34 0698-6326 4 R:FXD FLM 500 OHM 1X 1/8W 28480 0698-6326
A3R35 0698-6326 R:FXD FLM 500 OHM 1% 1/8W 28480 0698-6326
33R36 0698-3440 2 R:FXD FLM 196 OHM 1% 1/8W 28480 0698=-3440
A3R37 07570413 2 R:FXD MET FLM 392 OHM 1% 1/8W 28480 0757-0413
A3R38 0698~5546 & R:FXD FLM 174 OHM 1% 1/8W 28480 0698=5546
#3R39 0698-5546 R:FXD FLM 174 OHM 13 1/8W 28480 0698=5546
A3R40 0698~5545 4 R:FXD FLM 78.7 OHM 1X 148K 28480 0698=-5545
A3R41 0698-5545 R:FXD FLM 78.7 OHM 1% 1/8W 28480 06985545

+ A3R42 0757-040% 2 R: FXD FLM 1620HM 1% 1/8W 28480 0757-0408
A3R43 0684~1041 R:FXD COMP 100K OHM 10% 1/4M 01121 CB 1041
A3R44 0684-1001 R:FXD COMP 10 OHM 10X 1/4W 01121 CB 1001
23R45 0698-3441 3 R:FXD MET FLM 215 OHM 1X 1/8W 28480 0698=3441
A3R46 Q157-0407 RIFXD MET FLM 200 OHM 1% 1/8W 28480 07571=0407
23R4T 0757-04Q7 R:FXD MET FLM 200 OHM 1% 148W 28480 0757=~0407
A3R48 Q757~0407 R:FXD MET FLM 200 OHM 1% 1/8MW 28480 0757=0407
A3R49 0757-0407 R:FXD MET FLM 200 OHM 1% 1/AW 28480 0T757=0407
A3R50 2100-3339 2 R:VAR CERMET 100K OHM 10% 1/2W, Type X 28480 2100~3339
A3R51 0698-3551 4 RFXD FLM 280K OHM 1X 1/8W 28480 0698-3551
A3RS2 0698~6797 4 R:FXD FLM 660 OHM 1X 1/8MW 28480 0698=-6797
#3RS53 0698-8161 8 R3IFXD MET FLM 20X OHM 1.0% O.1W 28480 0698=-8161
A3R54 0698-8161 R:FXD MET FLM 20K OHM 1.0% O.lW 28480 0698~8161
#3R5S 0698-67S7 R:FXD FLM 660 OHM 1% 1/8% 28480 0698-=6797
A3RS6 0698-8161 R:FXD MET FLM 20K OHM 1.0% O.1W 28480 0698-8161
A3RS57 0698-3551 R:FXD FLM 280K OHM 1X 1/8W 28480 0698-3551
A3RS58 0698-8161 R:FXD MET FLM 20K OHM 1.0% O.1W 28480 0698=8161
#3R59 NOT ASSIGNED
£3R60 0684-0271 2 RZFXD COMP 2.7 OHM 10X 1/4W 01121 CB 27GlL
83R61 0757-0446 2 R:FXD MET FLM 15.0K OHM 1% 1/8W 28480 0757=0446
#3R62 0698-6630 2 R2FXD MET FLM 20K OHM 0.1% 1/8W 284 80 0698-6630
43R63 0698-6629 2 R2FXD FLM 60K OHM 0.1% 1/8W 28480 0698~6629
A3R64 0684-2201 2 R:FXD COMP 22 OHM 10% 1/4W 01121 8 2201
#3R65 0684-1511 2 R:FXD COMP 150 OHM 10X 1/4W 01121 <8 1511
£3R66 0684-1011 RIFX0O COMP 100 OHM 10% 1/4W o121 €8 1011
23R67 0684-1011 R:FXD COMP 100 OHM 10X 1/4W ol1121 C8 1011
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23R6E 0684~1011 R:FXD COMP 100 OHM 10X 1/4W 0l1z21 ce 1011
#3R69, R70 Q684-3921 6 R:FXD COMP 3900 OHM 10% 1/4W 01121 c8 3921
AR 06984445 R: FXD FLM 576K OHM 1% 1/8W 16299 C4-1/8-TO-5761-F
A4 (SAME AS A3) 03575-66503 BOARD ASSY: LOG CONVERTER 28480 03575-66503
25 03575=66505 1 BOARD ASSY:PHASE DEYECTOR 28480 03575-66505
85C1 0150-0084 2 C:FXD CER 0.1 UF + 80 -20% 100 VDCW 72982 8131-100-651-1042
£5C2 0180-1746 & C:FXD ELECT 15 UF 10% 20VDCW 28480 0180=1746
45C3 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
ASCa 0180~0229 C:FXD ELECT 33 UF 10X 10VDCW 28480 0180-0229
#5C5S C160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
45Ce 0180-0229 C:FXD ELECT 33 UF 10X 10VOCw 28480 0180-0229
ASCT 0160-3622 C:FXD CER G.1 UF +80-20% 100VDCW 28480 0160-3622
A5C8 0180=1746 C:FXDO ELECT 15 UF 10% 20VOCW 28480 0180-1746
25C9 0160=-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
A5C10 * NOT ASSIGNED
45C11 * NOT ASSIGNED
ASC12 ° NOT ASSIGNED
ASCR1 1901-0518 6 DIODE:HOT CARRIER 28480 1901~-0518
25CR2 1901-0518 DIODE :HOT CARRIER 28480 1501-0518
ASCR3 1901-0518 DIODE :HOT CARRIER 28480 1901-0518
ASCR4 1901=-0518 DIODE :HCT CARRIER 28480 1901-0518
ASCRS 1902-0692 2 DIODE:TC REFERENCE 6.3V 1% 28480 1902=0692
£5CR6 1901-0376 4 DIODE:SILICON 35V 28480 1901-0376
ASCRT 1901-0376 OIODE:SILICON 35V 28480 1901-0376
251C1 1820-0253 1 INTEGRATED CIRCUIT:DIGITAL ECL DuAL 04713 MC1035P
AS51C2 1820-0200 2 IC:ECL QUAD EXCL. OR GATE 04713 MC 1030P
ASIC3 1820-0157 1 IC:ECL DUAL 4-INPT OR/NOR CLOCK DRIVER 04713 MC 1023P
AS1C4 1820-0897 2 ICZECL QUAD 2-INPT AND GATE 04713 MC 1047B
£51C5 1820-0200 ICZECL QUAD EXCL. OR GATE 04713 MC 1030P
251Ce 1820-0897 IC:ECL QUAD 2-INPT AND GATE 04713 MC 10478
ASIC? 1820-0581 1 IC:0IGITAL ECL DUAL AC-CDUPLED J=K/F=F 28480 1820~0581
ASIC8 1858-0019 TSTR ARRAY:DUAL INDEP. ODIFFERENTIAL 02735 CA 3054
Asice 1826-0043 15 ICSLINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
AS51C10 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
A51C11 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A542 1251=~1636 CONNECTOR:SINGLE MALE CONTACT 28480 1251~1636
4542 0360-1715 TERMINAL:SOLDER STUD 0.040™ SHANK DIA 00000 0BD
4533 1251-1636 CONNECTOR:SINGLE MALE CONTACTY 28480 1251~1636
4533 0360-1715 TERMINAL:SOLDER STUD 0.040% SHANK OIA 00000 0BD
ASMPL 1200-0424 1 SOCKET:1C BLK 14 CONTACT 23880 CSA2900~148
2501 1853-0086 1 TSTR:SI PNP 80131 2N5087
£5Q2 1855-0082 2 TSTR:SI FET P-CHANNEL 28480 1855~0082
45Q3 1855-0082 TSTR:S! FET P=CHANNEL 28480 1855=0082
ASR1 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8NW 28480 0757-0280
AS5R2 06584469 1 RzFXD FLM 1.15K OHM 1T 1/8W 28480 0698=4469
A5R3 07570420 4 R:FXD MET FLM 750 OHM 1% 1/8W 28480 0757=0420
5R& 0757-0427 14 R:FXD MET FLM 1.5K OHM 1IX 148W 28480 0757=0427
SRS 0757-0427 RIFXD MET FLM 1.5K OHM 1ZX 1/8W 28480 075T=0427
A5R6 07157=-0420 R3FXD MET FLM 750 OHM 1Z 1/8W 28480 0757=0420
ASRT 0757-0427 R:FXD MET FLM 1.5K OHM 1% 148W 28480 071571=0427
25R8 0684~-1231 2 R:FXD COMP 12K DOHM 10% 1/4W 01121 €8 1231
AS5R9 0757-0420 R:FXD MET FLM 750 OHM 1% 1/8W 28480 0757-0420
A5R10 0757-0427 RIFXD MET FLM 1.5K OHM 1 148W 28480 0757=0427
AS5R11 0757-0427 RIFXD MET FLM lo5K OHM 1% 148W 28480 0757=0427
A5R12 0757-0420 R:FXD MET FLM 750 OHM 1X 1/8W 284 80 0757=0420
AS5R13 0757-0427 R:FXD MET FLM 1.5K OHM 1X 1/8W 28480 0757=0427
5R14 06984426 2 R:FXD FLM 1580 OHM 1% 1/8W 28480 0698=4426
ASR1S 0684~1811 L R:FXD COMP 180 OHM 10X L1/4W 01l121 CB 1811
ASR 16 0757-0427 R3FXD MET FLM 1.5K OHM 1% 1/8W 28480 0757=-0427
ASR17 0698-3557 2 R:FXD FLM 806 OHM 1% 1/8W 28480 0698-3557
#5R18 0698=4458 1 RIFXD FLM 590 OHM 1% 1/8W 28480 0698=4458
A5R19 0698-4460 4 R:FXD FLM 649 OHM 1% 1/8W 28480 0698~4460
MSR20 0157-0427 R3:FXD MET FLM 1.5K OHM 1% 1/8W 28480 0787=0427
ASR21 C698—4426 R:FXD FLM 1580 OHM 1X 1/8W 28480 0698=~4426
I5R22 0684-1811 R:FXD COMP 180 OHM 10% 1/4W 01121 C8 1811
ASR23 0757-0427 R:FXD MET FLM 1.5K OHM 1% 148W 28480 0757~0427
ASR24 0698-3557 R:FXD FLM 806 OHM 1% 1/8W 28480 0698~3557
A5R25 0157-0427 RIFXD MET FLM 1.5K OHM 1% 1/8W 28480 0157~0427
15R26 0698-4460 R:FXD FLM 649 DHM 1X 1/8W 28480 0698=4460
ASR27 0698-4419 2 R2FXD FLM 210 OHM 1% 1/8W 28480 0698=-4419
ASR28 0698=4419 R:FXD FLM 210 OHM 1% 1/8¥ 28480 0698-4419
A5R29 0757-0450 2 R:FXD MET FLM 22.1K OHM 1% 1/8W 28480 07157=0450
A5R30 0757-0429 2 R:FXD MET FLM 1.82K OHM 1% 1/8BW 28480 0757-0429
AS5R31 2100-3123 5 R:VAR CERMET 500 OHM 10X TYPE P 3/4W 28480 2100-3123
ASR32 0757-0450 R:FXD MEY FLM 22.1K OHM 1% 1/8W 28480 0757=0450
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f 2SR 14 LOSHATGYHY I RIFXD FLM L8O« CTHM 28480 0698-7952

BhHK Xy rf757=0404 RIFXD MET FLM 1.42K CHM 12 1/8W 284E0 07157-0429
Eox 40 CT57=-2290 4 KRIFXD MET FLM 6.19K OHM 1% 1/8w 28480 0757~0290
AbSk 30 (658-7951 & R:FXU MET FLM €130 OHM 28480 0668-7551
LRy ThCA=dlor 2 RIFXL FLM 4.95K OHM 0.257 1/8W 28480 0693~8068
Lok 3B CT57--0290 RIFXD MEY FLM 619K CHM 12 1/8W 28480 07157=C250
2HK 3y 21¢0-3123 R:VAR CERMET 500 UHM 10X TYPE P 3/4W 28480 2100~3123
2aR40 2100-23123 R:VAR CERMET 500 OHM 102 TYPE P 3/4W 28480 2100=3123
Fhea] (653-44460 R:FXD FL™M 649 OKHM 1% 1/8w 28480 0698=4460
E9K4A 7 €C757-0427 PiFXD MET FLM 1.5K CHM 13 1/8w 28480 07570427
£HR43 C6GA-TS51 R:FXD MET FLM 6190 CHM 2840 0698=T7951
BSR4 Cota-1231 RzFXD COMP 12K OHM 10Z 1/4W oi121 CB 1231

EoR 4N C757=0427 R:FXD MET FLM l.SK OHM 1% 1/8W 284 80 0757=0427
2551 3191-1637 2 SWITCHISLIDE DPaT 28480 3101=1637
to C3575-66506 1 BOAKD ASSY:CURRENT 28”480 03575-66506
£6C 1 Clon 3622 C:FXD CER 0.7 UF +80: -2077 100 VDBCW T2UN2 R131-100-651 1042
t6l?2 C180~1746 C:FXD ELECY 15 UF 10Z 20VCCw 28480 0180-17406
86C 5 Cie2-3622 CiFXD CER 0.1 UF +80-20 100VDCw 28480 0160-3622
2604 Cl 80=-0227 C:FXD ELECT 33 UF 10T 10VDChw 28480 0180-0229
tol5 Cle0-3¢e22 C:FXD CER 0.1 UF +80-20 100VDCW 28480 0160-3622
2elo Cl80-022% C:FXD ELECT 33 UF 10Z 10VCCh 2848C 0180~0229
L6CT Cl60-3622 CIFXD CER 0.1 UF +80-20° 100VDCW 28480 0160-3622
b60H C130-17406 C:FXD ELECT 15 UF 10% 20VDChk 28480 0180-1746
2605 Cle0~3622 C:FXD CER 0.1 UF +80-20- 100VDCW 28480 0160-3622
r6C1O° - 13 ° NGT ASSIGNED

e6C 1S 15 0160- 3622 C. FXD CER 0 YF + 80 -20 % 100 vOCW 72082 K131-100-651-1042Z
L6C 16 NCT ASSIGNED

A6CR1 1901-0518 J10DE:HGT CARRIER 28480 1901-0518
tolk? 1901-0518 DIODE HOT CARRIER 28480 1601-0518
LoCR3 1901=0376 DIODE:SILICON 35v 28480 1501-0376
A6CR4 19C1-0376 DIODE:SILICCN 35V 28480 1901=037¢6
B6CRY 1902-0692 DICDE:TC REFERENCE 6.3V 112 28480 1902~06652
s61C1 1826-0043 ICsLINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
solC2 1826-0C43 IC:LINEAR OPERATICNAL AMPLIFIER 28480 1826=0043
261C3 18260043 {C:LINEAR CPERATIONAL AMPLIFIER 28480 1826=0043
A6lce 1326-0043 IC:LINEAR OPERATICTNAL AMPLIFIER 28480 1826=0043
2641 1251=-3134 CONNECTCR: PHOND. SINGLE JACK 28480 1251-3134
B6MP] 1600-0248 SUPPORT :RT, ANGLE CCNNECTCR 28480 1600-0248
2601 1854=0345 2 TSTR:SI NPN 80131 2N5179

602 18540345 TSTR:SI NPN 80131 2N5176

2603 1R€4~0CT1 TSTR:SI NPNUSELECTEL FROM 2N3704) 28480 1854=0071
s6U4 1855-0081 TSTR:SI FET 80131 2N5245

2605 1855-0C81 TSTR:SI FET 80131 2N5245

A6C6 1855~0C81 TSTR:SI FET 80131 2NS245

t6R1 0684-1001 I R: FXD COMP 10OHM 10 1 4W 28480 06&4 1001
LOR2 0757=02717 2 RIFXD MET FLM 49.9 OHM 1X 1/8w 28480 0757-0277
L6R3 C7571-C277 R:FXC MET FLM 49.9 CHM 1% 1/8W 28480 0757=0277
LoR 4 Co684-1811 R:FXD COMP 180 OHM 10T 1/4w 01121 €8 1811
L6RS C698-3512 2 R:FXD FLM 1180 OHM 1% 1/8W 28480 0698=3512
toRb C6GB=4Cl4 1 R:FXD MET FLM 787 OHM 1T 1/8W 284 €0 0698~4014
toR7 C698=3441 R:FXD MET FLM 215 OhM 1T 1/8W 28480 0668=3441
L6RA C757-0434 2 R:FXD MET FLM 3,65K OHM 1T 1/8W 284 €0 0757+0434
26KS 0757-0434 R:FXD MET FLM 3.65K CHM 1% 1/8W 28480 0757=0434
toK10 C684=-3921 R:FXD CCMP 3900 OHM 10X 1/4W ol121 €8 3921
B6R1L1 0684-1521 4 R:FXD COMP 1500 OHM 0% 1/4NW 01121 c8 1521
tor12 CoE4-3921 R:FXD CCMP 3900 OHM 10% 1/4k oii2l CB 3921
A6R13 C6G8-7951 R:FXD MET FLM 6190 CHM 28480 0698=-7951
LOR 14 c7157-C29C R:FXD MET FLM 6.19K CHM 1% 1/8W 28480 07157=0290
LORLS €698=-3516 3 R:FXD FLM 6340 OHM 1% 1/8W 28480 0698=-3516
towrlb C6G8~3516 R:FXD FLM 6340 OHM 1% 1/8W 28480 0698=3516
26R1T C658-7551 RIFXD MET FLM 6190 CHM 28480 0668=-7951
LoRr 18 C7157=-029C R:FXD MET FLM 6.19K OHM 1% 1/8W 28480 0757=0290
AGR19 Z2100-3123 R:VAR CERMET S00 CHM 10% TYPE P 3/4W 28480 2100-3123
F6R20 C658-6008 R:FXD FLM 4.99K CHM 0.25% 1/8w 28480 0698=-8068
LER21 2100-3123 R:VAR CERMET S00 OkM 10X TYPE P 3/4W 28480 2100~3123
LEKE 2 C6SB=44560 R:FXD FLM 649 OHM 1% 1/8W 284E0 0698~4460
LERZ3 Coea=-1521 RIFXD COMP 1500 OMM 10% 1/4W 01121 c8 1521
toR24 CoE4=-1811 R:FXD CCMP 1BO OHM 10% 1/4W ol121 c8 1811
2651 3101-1637 SWITCH:SLIDE DPaY 28480 3101-1637
t7 $3575=-66507 1 BOARD ASSY:CONTROL FILTER 28480 03575-66507
21C1 C160-3622 C:FXD CER 0.1 UF +80-20° 100VD(W 28480 0160-3622
£7C2 Cl4u-0200 C:FXD MICa 390 PF SXZ 72136 RDM15F391-33C
£7C3 C160-0156 4 C:FXD MY 0.003% UF 10% 200VCCW 56285 192P39292=-PTS
£7C4 C16N=01b64 2 C:FXD MY 0.039 UF 10T 200VDCW 56289 192P39392-PTS
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A7CS 0160-3826 4 C:FXD POLY (.39 UF 10% 50VDCW 28480 0160-3826
ATCE 0160-3501 4 C:FXD POLY 4 UF 10X 50VDCW 844l HEW 138
ATCT 0160-0156 C:FXD MY 0.0039 UF 10X 200VDCW 56289 192P39292=-PTS
s7C8° NOT ASSIGNED
87C9 0160=0156 C:FXD MY 0.,0039 UF 10% 200VDCW 56289 192P39292-PTS
27C10 0160-3501 C:FXD POLY 4 UF 10% 50VDCW 84411 HEW 138
ATCIL 0160-3826 C:FXD POLY (.39 UF 10% 50VDCW 28L8C 0160-3826
A7C12 01600164 C:FXD MY 0.039 UF 10X 200VOCW 56289 192P39392-PTS
ATC13 01600156 C:FXD MY 0,0039 UF 10% 200VvCCW 56285 192P39292=PTS
ATC 14 0140-0200 CiFXD MICA 390 PF 5% 72136 ROM15F391-43C
2TC15° NDT ASSIGNED
47C16 0140-0200 C:FXD MICA 390 PF 5% 72136 ROM15F391-J3C
ATC17 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCwW 28480 0160-3622
ATC18 0180-0229 C:FXD ELECT 33 UF 10X 10vDCwW 28480 0180-0229
27C19 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
s7C20 0180-0229 C:FXO ELECT 33 UF 1CX 10VOCK 28480 0180-0229
ATC21 0160-3622 C:F¥D CER 0.1 UF +80-20% 100vDCW 28480 0160-3622
ATCR1 1901=0040 CIODE:SILICON 50MA 30WV 07263 FDGl088
ATCR2 1901-0040 DIODE:SILICON S50MA 30WV 07263 FDG1088
BTICR3 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG1088
ATCRS 1901-0040 DIODE:SILICON S0MA 30WV 07263 FDG1088
ATCRS 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG10838
ATCRE 1901-0040 DIOOE:SILICON 50MA 30wV 07263 FDG1088
ATCRT 1901~0040 DIODE:SILICON 50MA 30WY 07263 FDG1088
2TCRSB 1901-0040 DIODE:SILICCN 50MA 30wV 07263 FDG1088
ATCRY 1901=-0040 DIODE:SILICON 50MA 30WY 07263 FDG1088
ATCRLO 1901-0040 DIODE:SILICON 50MA 30wV 07263 FDG1088
ATCR11 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG1088
ATCR12 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG1l088
ATCR13 1901-0040 DIODE:SILICON SOMA 30wV 07263 FDG1088
ATCR14 1902-3190 8 DIODE BREAKDOWN:13.0V 5% 400 MW 28480 1902=-3190
ATCR15 1901-0040 DIODE:SILICON 50MA 30WY 07263 FDG1088
BTCR16 1902-3190 DIODE BREAKDOWN:13.0V 5% 400 MW 28480 1902-3190
ATCR17 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG10B8
ATCR1S 1902-3190 DIODE BREAKDOWN:13.0V 5% 400 MW 28480 1902-3190
ATICE 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
ATIC2 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
ATIC3 1820-0223 8 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820~-0223
ATNPL 4040-0748 3 EXTRACYOR:PC BOARD, BLACK 28480 4040~0748
ATHP2 4040-0155 1 EXTRACTOR:PC BOARD, VIOLET 28480 4040~0755
ATUL 1855-0368 24 TSTR:FET SI NPN N-CHANNEL 28480 1855=0368
A7Q2 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855=0368
A7Q3 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855~0368
AT04 1855-0368 TSTR:FET SI NPN N~CHANNEL 28480 1855=-0368
2705 1855-0368 TSTRIFET SI NPN N-CHANNEL 28480 1855-0368
ATQ6 1855~0368 TSTR:IFET SI NPN N-CHANNEL 28480 1855~0368
87Q7 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855=-0368
41708 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855=0368
ATQ9 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855=0368
A7010 1855~0368 TSTR:FET Si NPN N-CHANNEL 28480 1855=0368
27011 1855=-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855-0368
47012 1855-0368 TSTR:FET S1 NPN N-CHANNEL 28480 1855=-0368
A7Q13 1854-0C71 TSTR:SI NPN{SELECTED FROM 2N3704)} 28480 1854~0071
AT014 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854=-0071
27015 1854=-0C71 TSTR:S1 NPN(SELECTED FROM 2N3T704) 28480 1854=0071
ATR1 0684=4T751 3 R:FXD COMP 4.7 MEGOHM 10% 1/4M 01121 CB 4751
ATR2 07157-0427 R:FXD MET FLM 1.5K OHM 1X 1/8W 28480 0757=-0427
ATR3 06968-4525 2 R:FXD FLM 1B7K OHM 1X 1/8W 28480 0698~-4525
ATR4 0684—-1041 RIFXD COMP 100K OHM 103 1/4W 01121 CB 1041
ATRS 0684—-1041 R:FXD COMP JOOK OHM 10% 1/4W oli2l CB 1041
LTRG 0684=1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
ATRT 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757=0465
ATR8 C757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 07157=0465
ATR9 0698-4432 2 R:FXD FLM 2,1K OHM 1% 1/8W 28480 0698~4432
ATR10 0757-0465 RZFXD MET FLM 100K OHM 13 1/BW 28480 0757=0465
ATR11 0757=-0472 2 R:FXD MET FLM 200K OHM 1% 148BW 28480 OT157=0472
£IR12 0684-1041 R:FXD COMP 100K OHK 10% 1/4w 01121 CB 1041
ATR13 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 B 1041
dIR14 0684-1041 RiFXD COMP 100K OHM 10% 1/4W o112l CB 1041
ATR1S 0684-1041 RIFXD COMP 100K OHM 10% 1/4M 01121 CB 1041
2IR16 0684~1041 R:FXD COMP 100K OHM 10X 1/4u ollz2l CB 1041
ATR17 0684-1041 R:FXD COMP 100K OHM 10X Ll/4&N 01121 CB 1041
ATR18 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0157=0465
ATR1S 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757=0465
ATR20 0698~4481 2 R:FXD FLM 16,5K OHM 1X 1/8W 28480 0698~4481
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ATR21L 0757=~0465 RIFXD MET FLM 100K OHM 1X 1/8W 28480 0757=0465
ATR22 0698-3459 2 R:FXD MET FtM 383K CHM 1% 1/8MW 28480 0698=3459
#TR23 0684=-2221 2 RIFXD COMP 2200 OHM 10Z 1/4W ol1121 CB 2221
ATR24 NOT ASSIGNEOD
ATR2S NOT ASSIGNED
ATR26 C684~1Ch1 R:FXD COMP 100K DHM 10% 1/4W 01121 CB 1041
ATR27 0684-1041 R:FXD COMP 100K OHM 103 1/4MW oli21 C8 1041
ATR28 0684~4721 25 R:FXD COMP 4700 OHM 10Z 1/4W 01121 €8 4721
ATR29 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
ATR30 0684-1041 R:FXD COMP 100K OHM 10Z 1/4NW 0l121 CB 1041
#7R31 0684=-2231 7 R:FX0 COMP 22X OHM 10X 1/4W o121 €8 2231
LTIR32 0684~1041 R:FXD COMP 100K OHM 10T 1/4W 01121 CB 1041
£TR33 0684-1041 R:FXD COMP 100K OHM 10% 1/4W ol121 CB 1041
ATR 34 C684-2231 R:FXD COMP 22K OHM 10% 1/4W 01121 c8 2231
28 03575-66508 1 BOARD ASSY:FUNCTION SWITCH 284 80 03575-66508
A8C1 0160-2204 C:FXD MICA 100PF 5% 72136 RDM15F101J3C
48C2 0160-2204 C:FXD MICA 100PF 5% 72136 RDM15F101J3C
ABC3 0160-2204 C:FXD MICA 100PF 5% ’ 72136 ROML5F101J3C
£8C4 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW 562 89 CO23F101F1032522-CDH
ABCS 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 CO023F101F1032522~CDH
48C6 0160-2055 C:FXD CER 0.01 UF +80-20% 100VOCW 56289 C023F101F1032522-CDOH
ABCT 0160-2055 C:FXD CER 0,0! UF +80~20% 100VDCW 56289 CO023F101F1Q032522~COH
ABCR1 1902-3136 2 DIODE BREAKDOWN:8.06V 5% 400 MW 28480 1902-3136
ABCR2Z 1902-3136 DIODE BREAKDOWN:8.06V 5% 400 MW 28480 1902-3136
#8CR3 1901-0040 DIODE:=SILICON 50MA 30WY 07263 FDG1088
ABCR4 1901-0040 DIODE:SILICON 50MA 30WV 072632 FDG1088
ABCRS 1901-0040 DIODE : SILICON 50MA 30WY 07263 FDGloBs
ABCR6 1901-0040 DIODE:SILICON S50MA 30WV 07263 FDG1088
ABCRT 1901-0040 DIODE:SILICON 50MA 30WV 07263 FOG1088
ABCRS 1901-0040 DIODE:SILICON 50MA 30wV 07263 FDGl088
28CR9 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG1088
ABCR10 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG108B8
A8IC1 18260059 JIC:LINEAR OPER. AMPL. 12040 LM 201AD
A8IC2 1826-905% IC:LINEAR OPER. AMPL. 12040 LM 201AD
A81C3 1826-0059 IC:LINEAR OPER. AMPL. 12040 LM 201AD
ABICS 1820~-0054 2 IC:TTL QUAD 2~INPT NAND GATE 01295 SN7400N
281IC5 1820-0511 3 IC:TTL QUAD 2-INPT AND GATE 01295 SN7408N
A81C6 1820~-0068 2 IC:TTL TRIPLE 3=-INPUT POS NAND GATE 12040 SNT7410N
ABMP] 4040-0748 EXTRACTOR:PC BOARD, BLACK 28480 4040-0748
ABMP2 4040-0747 2 EXTRACTOR:PC BOARD, GRAY 28480 4040=0747
48Q1 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
4802 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-~0020
4803 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
ABQ4 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
ABQ5 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853=0020
ABO6 1853-0020 TSTR:SI PNPISELECTEDC FROM 2N3702) 28480 1853~-0020
£807 1853-0020 TSTR:zST PNP(SELECTED FROM 2N3702) 28480 1853-0020
ABQS8 1855-0378 [ TSTRZFET S1 N—-CHANNEL 28480 1855-0378
2809 1853-0020 VTSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-0020
A8Q10 1855-0378 TOTR:FET SI N-CHANNEL 28480 1855-0378
48Q11 1855~0378 TSTRIFET SI N-CHANNEL 28480 1855~0378
48Q12 1853-0020 TSTR:S] PNPUISELECTED FROM 2N3702) 28480 1853-04020
48013 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-0020
A8QC14 1855-0378 TSTR:FET SI N—-CHANNEL 28480 1855~0378
48Q15 1853-0020 TSTR:SI PNPISELECTED FROM 2N3702) 28480 1853-0020
A8Q16 1855~0378 TSTRIFET SI N-CHANNEL 28480 1855-0378
48017 1853-002¢C TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-0020
48018 1855-~0378 TSTRIFET SI N~CHANNEL 28480 1855-0378
48019 1853-0020 TSTR:SI PNPISELECTED FROM 2N3702) 28480 1853-0020
A8R1 0684-2231 R:FXD COMP 22K OHM 10% L/74M ol121 CB 2231
#8R2 0684-1041 RIFXD COMP 100K OHM 10X 1/4W 01121 €8 1041
A8R3 0684-1031 R:FXD COMP 10K OHM 10% 1/4M 01121 c8 1031
ABR& 0684~3331 2 R:FXD COMP 33K OHM 10% 1/4M 01121 CB 333]
ABRS 0684-1041 R:FXD COMP 100K OHM 10X 1/4W 01121 CB 1041
A8R6 0698-8162 2 RIFXD FLM 11.BK OHM 0,25% 1/8W 28480 0698-8162
ABRT 0698-3264 3 R:FXD FLM 11.8K OHM 1T 1/8MW 28480 0698-3264
28R 8 0684-1041 R:FXD COMP 100K OHM 10X 1/4W ol121 €8 1041
ABRY 0684-1031 R:FXC COMP 10K OHM 103 1/4M 01121 c8 1031
ABR1O 0757-0453 2 RIFXD MEY FLM 30.1K OHM 1% 1/8W 28480 0757-0453
A8R11 0757-0273 R:FXD MET FLM 3,01K OHM 1X 1/8M 28480 0757-0273
4BR12 C698-7518 2 RIFXD FLM 200 OHM 0.25% 1/8W 28480 0698-7518
A8R13 0684-2231 R:FXD COMP 22K OHM 10X 1/4W 01121 c8 2231
JBR14 0684~1041 R:FXD COMP 100K OHM 10X l1/4W 01121 CB 1041
ABR1S5 0684-1031 RIFXD COMP 10K OHM 10% 1/4W 01121 CB 1031
ABR16 0684-333] R:FXD COMP 33K OHM 103 1/4M 01121 CB 3331
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ABR17 0684=1041 R:FXD COMP 100K OHM 10X 1/4¥W o1121 C8 1041
ABR18 0698-81627 R:FXD FLM 11.8K OHM 0.25% 1/8wW 28480 0698-8162
£8R19 0698-3264 R:FXD FLM 11.8K OHM 1Z 1/8W 28480 0698~3264
28R20 0684-1041 R:FXD COMP 100K OHM 10X 1/4NW 0l121 CB 1041
ABR21 0684-1031 RIFXD COMP 10K OHM 10% 1/4M o112l C8 1031
ABR22 0757-0453 R:FXD MET FLM 30.1K OHM 1% 1/8W 28480 07157=0453
#8R23 0757-02173 RIFXD MET FLM 3.01K OHM 1X 1/8W 28480 0757=0273
ABR24 0698-7518 R3FXD FLM 200 OHM 0.25% 1/8W 28480 0698-7518
£8R25 0684-2231 R:FXD COMP 22K OHM 10X 1/4M o121 C8 2231
ABR26 0684=4731 3 RIFXD COMP 47K OHM 10X 1/4W o112l CB 4731
EBR2T 0684-1061 RIFXD CCMP 10 MEGOHM 10X 1/4N 01121 €8 1061
ABR28 0684~4721 R:FXD COMP 4700 OHM 10X 1/4¥W 01121 CB 4721
28R 29 0698-6363 5 R:FXD FLM 40K OHM 0.1% 1/8W 28480 0698=6363
ABR30 0684-1041 R:FXD COMP 100K OHM 10X 1/4M 01121 C8 1041
28R31 0698-6363 R:FXD FLM 40K OHMM 0.1X 1/8W 28480 0698=-6363
ABR32 0698-6363 R:FXD FLM 40K DHM 0.1Z 1/8W 28480 0698-6363
£8R33 0684=-1041 RIFXD COMP 100K OHM 10X 1/4N 01121 CB 1041
ABR 34 0684-1061 R:FXD COMP 10 MEGOHM 10% 1/4MW 01121 €8 1061
A8R3S 06 84-1061 R:FXD COMP 10 MEGOHM 10% 1/4W 01121 CB 1061
ABR3S6 0684~2231 RIFXD COMP 22K OHM 10X 1/4M 01l121 cB 2231
A8BR3T7 0684=4731 RIFXD COMP 47K OHM 10X 1/4W 01121 LB 4731
£BR38 0684-1041 R:FXD COMP 100K OHM 10% 1/4W oli12) CB 1041
£BR39 06841041 R:FXD COMP 100K OHM 10X 1/4W 01121 CB 1041
28R40 0684-4721 R:FXD COMP 4700 OHM 1O% 1/4W ol121 <8 4721
28R41 0684-1041 R:FXD COMP 100K OHM 10X 1/4KW 01121 C8 1041
ABR42 0684~1061 R:FXD COMP 10 MEGOHM 10% 1/4W 01121 C8 1061
28R4 3 2100-2514 1 R:VAR CERMET 20K OHM 10% LIN 1/2W 28480 2100-2514
28R44 0684-4751 RIFXD COMP 4.7 MEGOHM 10% 1/4W 01121 CB 4751
ABR45 06841061 R:FXD COMP 10 MEGOHM 103 1/4W 01121 CB 1061
2BR4E 0698~-6363 RIFXD FLM 40K OHM 0.1% 1/8W 28480 0698-6363
28R4T 0698=-6363 R:FXD FLM 40K OHM O.1% 1/8W 28480 0698=6363
28R48 0684-2231 R:FXD COMP 22K OHM 10 1/4W 01121 c8 2231
28R49 0684-4731 RIFXD COMP 47K OHM 10% 1/4W ol1121 CB 6731
ABRSO 0684-1061 R:FXD COMP 10 MEGOHM 10% 1/4W ol121 cd 1061
#8RS51 0684~1041 RzFXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A8RS2 0684-4T21 R:FXD COMP 4700 OHM 10X 1/4W 01121 CB 4721
ABRS3 0684-1041 R:FXD COMP 100K OHM 10X 1/4W ol121 CB 1041
ABRS4 C684-1061 R:FXD COMP 10 MEGOHM 10X /4N 01121 CB 1061
ABRSS C684-~2721 R:FXD COMP 2700 OHM 10X 1/4W olir21 €8 2721
ABRS56 0839-0026 2 THERMISTOR: 10K OHM 10% 15801 JA4112
B8R57 0839-0026 THERMISTOR: 10K OHM 10% 15801 JA4112
ABRS8 0698-4508 1 R:FXD FLM 78.7K OHM 1% 1/8W 28480 0698-4508
2BR59 0684-1041 R:FXD COMP 100K OHM 103 l/4W 01121 CB 1041
A9 03575~66509 1 BOARD ASSY:OQUTPUT FILTEP 28480 03575-66509
#9C1 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160~3622
A9C2 0140-0200 C:FXD MICA 390 PF 5% 72136 RDM15F391-J3C
A9C3 0160-3824 4 C:FXD POLY 0.0039 UF 10% 50VDCW 28480 0160~3824
A9C4 0160-3825 2 C3FXD POLY 0.039 UF 10X 50VDCW 28480 0160-3825
A9CS 0160-3826 C:FXD POLY 0.39 UF 10% 50VDCW 28480 0160-3826
ASCe 0160-3501 C:FXD POLY 4 UF 10X S0VDCW B44l1 HEW 138
»MCT 0160-3824 C:FXD POLY 0.0039 UF 10% 50VOCW 28480 0160~3824
A9C8* NOT ASSIGNED
A9C9 0160=3824 C3FXD POLY 0.0039 UF 10% SOVDCW 28480 0160-3824
£9C10 0160-3501 C3:FXD POLY & UF 10% 50VDCW 84411 HEW 138
A9C11 0160-3826 C:FXD POLY 0.39 UF 10% 50VDCW 28480 0160-3826
A5C12 0160~3825 C:FXD POLY 0,039 UF 10% 50VDCW 28480 0160-3825
#9C13 0160-3824 C:FXD PGLY 0.0039 UF 10X SOVOCW 28480 0160-3824
A9C1l4 0140-0200 C:FXD MICA 390 PF 5% 72136 RDM15F391-J3C
A9C1S° NOT ASSIGNED
49C16 0140-0200 C:FXD MICA 390 PF 5% 72136 RDM15F391-J3C
#9C17 Cl160~3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
49C18 0180-0229 C:FX0 ELECT 33 UF 10X 10VOCW 28480 0180-0229
»9C19 01603622 C:FXD CER 0.1 UF +80-20% 1Q00VDCW 28480 0160-3622
#9C20 0180-0229 C:FXD ELECT 33 UF 10X 10VDCW 28480 0180-0229
A9CR1 1901~0040 DICDE:SILICON 50MA 30WV 07263 FDG1088
#9CR2 1901~-0040 OICDE:SILICON 50MA 30WV 07263 FDGlo8s8
AQCR3 1901-0040 DIODE:SILICON 50MA 30WYV 07263 FDG1088
#9CR4 19010040 DIODE:SILICON 50MA 30WV 07263 FDG10838
ASCRS 1901-0040 DIODE:SILICON S50MA 30WV 07263 FDG10B8
ASCRE 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG1088
ASCR? 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG1l088
A9CRS8 1901-0040 OIODE:SILICON 50MA 30wV 07263 FDG1088
A9CR9 19010040 DIODE:SILICON 50MA 30mv 07263 F0Gl088
A91C1 1826-0043 JC:LINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
A9IC2 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
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891C3 1826~-0068 IC:LINEAR OPER. AMPL. 12040 LM201 AD
A9MPL 4040-0748 EXTRACTOR:PC BOARD, BLACK 28480 4040~0748
AQMP2 4040-0756 1 EXTRACTOR:PC BOARD, WHITE 28480 4040-0756
£901 1855-0368 TSTR:FET SI NPN N—CHANNEL 28480 1855=0368
49Q2 1855~-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855=0368
2903 1855~0368 TSTR:FET SI NPN N-CHANNEL 28480 1855~0368
8904 1855-0368 TSTR:FET SI NPN N=-CHANNEL 28480 1855~-0368
2905 1855-0368 TSTR:FET SI NPN N—-CHANNEL 28480 1855=0368
2906 1855-0368 TSTR:FET SI NPN N=CHANNEL 28480 1855=-0368
4907 1855=-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855~0368
£9Q8 1855—-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855=0368
4909 1855-0368 TSTR:FET SI NPN N~CHANNEL 28480 1855-0368
A9Q10 1855-0368 TSTR:FEY S1 NPN N=CHANNEL 28480 1855=-0368
A9Q11 1855-0368 TSTRIFET SI NPN N-CHANNEL 28480 1855=0368
A9Q12 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855~0368
A9R1 0684~4751 RIFXD COMP 4.7 MEGOHM 10Z 144W ol1121 CB 4751
A9R2 0757-0427 R:FXD MET FLM 1.5K OHM 1% 1/8W 28480 0757=0427
£9R3 C698-4525 R:FXD FLM 187K OHM 1% 1/8W 28480 0698-4525
A9R4 Co684~1041 R:FXD COMP 100K OHM 10X 1/4W 01121 CB 1041
ASRS 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A9R6 0684-1041 KR:FXD COMP 100K OHM 10X 1/4W 01121 C8 1041
A9RT 0757-0465 R:FXD MET FLM 100K OHM 1T 1/8NW 28480 0757=0465
A9RSE 0757~0465 R:FXD MET FLM 100K COHM 1ZX 1/8W 28480 0757=0465
AIRS 0698~4432 R:FXD FLM 2.1K OHM 1% 1/8W 28480 0698=4432
ASR10 0757=0465 RIFXD MET FiM JOOK OHM 13 1/8W 28480 0757=0465
A9R11 07157-0472 RIFXD MEY FLM 200K OHM 1% 1/8W 28480 07570472
29R12 0684-1041 R:FXD COMP 100K OHM 10X 1/4W o112l CB 1041
#9R13 0684-1041 R:FXD COMP 100K OHM 10X 1/4W 01121 CB 1041
AS9R14 0684-1041 RIFXD COMP 100K OHM 10Z 1/4M 01121 CB 1041
A9R15 0684=1041 R:FXD COMP 100K OHM 10X 1/4¥ 01121 C8 1041
A9R16 0684-1041 R:FXD COMP 100K OHM 10X 1/4W 01121 C8 1041
J9R1T 0684-1041 R:FXD COMP 100K OHM 10% 1/4W o121 CB 1041
A9R18 0757-0465 R:FXD MET FLM 100K OHM 1X 1/8W 28480 0757=0465
A9R19 07157-0465 R:FXD MET FLM 100K OHM 1% L/8W 208480 0757~0465
A9R20 0698-4481 R3:FXD FLM 16.5K OHM 1% 1/8W 28480 0698~4481
A9R21 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757=0465
#9R22 0698-3459 R:FXD MET FLM 383K OHM 1% 1/8W 28480 0698=3459
A9R23 0757-0280 R:FXD MET FLM 1K OHM 1T 148W 28480 0757-0280
A9R24 0696-8095 2 RIFXD MET FLM 2.94 MEGOHM 1.0X 1/2W 28480 0698-8095
A9R25 0658-8095 RIFXD MET FLM 2.94 MEGOHM 1.0X 1/2W 28480 0698~8095
A9R26 €698-8094% 1 R:FXD MET FLM 1.82 MEGOHM 1.0% 1/2W 28480 0698~8094
A9R27 2100-3103 1 RIVAR CERMET 10K OHM 108 TYPE P 3/4W 28480 2100-3103
£10 (OPTION 001, 03575-66509 BOARD ASSY: OUTPUT FILTER 28480 03575-66509

002 ONLY, SAME AS A9)

ANl 03575-66511 1 BOARD ASSY: PHASE LOGIC 28480 03575-66511
A11C1 0180~-0229 C:FXD ELECT 33 UF 10X 10VDCW 28480 0180-0229
A1lC2 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
A11C3 0180-0229 C:FXD ELECT 33 UF 103 10VOCW 28480 0180-0229
211C4 0160-3622 CZFXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
411C5 0160-2055 C:FXD CER 0.01 UF +80-20% 100VOCW 56289 CO023F101F1032522-C0H
Al1Ce6" NOT ASSIGNED

A11CT* NOT ASSIGNED

A11C8° NOT ASSIGNED

s11C9° NOT ASSIGNED

A11CR1 1901~0040 DIODE:SILICON 50MA 30WV 07263 F0G1088
ALICR2 1901-0040 DIODE:SILICON S0MA 30WV 07263 FDG1088
ALICR3 1901-0040 DIODE:SILICON SOMA 30MV 07263 FDGl088
A1ICR4 1901-0040 DIODE:S ILICON 50MA 30WV 07263 FDG1088
AL1CRS 1910~-0016 § DIODE :GERMANIUM 100MA/0.85V 60PIV 93332 D2361
A11CR6 1910-0016 DIODE:GERMANIUM 100MA/0.B85V 60PIV 93332 D236l
ALICART 1901-0040 DICDE:SILICON 50MA 30NV 07263 FDGl088
Al11CR8 1910-0016 DIODE:GERMANIUM 100MA/0.85V 0PIV 93332 D236l
A11CR9 1901-0040 DIODE:SILICON S50MA 30WV 07263 FDGLO88
ALL1CR1O 1910-0016 O10DE :GERKANIUM 100MA/0.85V 60P1V 93332 D2361
A11CR11 1901-0040 DIODE:SILICON 50MA 30WY 07263 FDG1088
Al1CRL12 1901-0040 DIODE:S ILICON 50MA 30WV 07263 FDG1088
A111C1 1820-0583 3 I1C3TTL LP QUAD 2-INPT NAND GATE 12040 DM74L0OON
s111C2 1820-0587 1 1C:TTL LP TRIPLE 3~INPT NAND GATE 12040 DMT4L1ON
All1C3 1820-0583 IC:TTL LP QUAD 2=INPT NAND GATE 12040 DMT74LOON
AllICe 1820-0583 IC:TTL LP QUAD 2-ENPT NAND GATE 12040 DM74LO0N
ALLICS 1820=-0584 1 1C:TTL LP QUAD 2-INPT NOR GATE 12040 DRT4LOZN
AllICe 1826-0043 ICSLINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
ALL1ICT 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 26480 1826~0043
ALLICB 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
All1C9 1826-0043 ICSLINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
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211MPL 4040~-0749 5 EXTRACTOR:PC BOARD, BROWN 28480 4040-0749
21101 1854-0C71 TSTR:SI NPN(SELECTED FRCM 2N3704) 28480 1854~0071
#11Q2 1854-0C71 TSTR:S] NPN{SELECTED FROM 2N3704) 28480 1854=0071
211R1 06842221 R:FXD COMP 2200 OHM 10% 1/4W 01121 cB 2221
£11R2 0684-2251 1 R:FXD COMP 2.2 MEGOHM 10% 1/4W 01121 CB 2251
BL1IR3 NOT ASSIGNED
AllR4 0698=3516 R:FXD FLM 6340 OHM 1X 1/8W 28480 0698-3516
A1IRS 0698~3456 1 R:FXD FLM 3,57k OHM 1X 1/8W 284 80 0698=3496
AllRé6 07157=-0470 13 R:FXD MET FLM 162K OHM 1X 1/8W 28480 0757=0470
ALIRT 0684-5621 17 R:FXD CCMP 5.6K OHM 10X 1/4w o112l C8 5621
Al1lRS8 0684=4T21 RIFXD COMP 4700 OHM 10% 1/4k 0llz21] CB 4721
211R9 06983264 R:FXD FLM 11.8K OHM 1% 1/8W 28480 0698~3264
Al1R1O 0757-0410 R:FXD MET FLM 301 OHM 1% 1/8W 28480 0757=0410
AL11R11 0757-0289 1 RIFXD MET FLM 13.3K OHM 1% 1/8W 28480 07157~0289
A11R12 0684-5621 R:FXD COMP 5.6K OHM 10X 1/4W 01121 C8 5621
A11R13 0684=5631 1 R:FXD COMP 56K OHM 10Z 1/4W 01121 CB 5631
A11R14 0684=-1021 R:FXD COMP 1000 OHM 10X 1/4W 01121 CB 1021
211R15 0658-3193 1 R:FXD FLM 10K OHM 0.25% 1/8W 28480 0698-3193
AlIR16 0698-8025 2 R:FXD FLM 191K OHM 0.25% 1/8wW 28480 0698-8025
Al11R17 0698-4494 1 R:FXD FLM 35,7K OHM 1% 1/8K 28480 0698=4494
ALLIR18 0684~5621 R:FXD COMP 5.6K CHM 10% 1/4W 01121 CB 5621
211R19 0698-8024 1 R:FXD FLM 3.09K OHM 0.25% 1/8W 28480 0698=8024
A11R20 0698-8025 R:FXD FLM 1,91K OHM 0.25% 1/8w 28480 0698=8025
A11RZ1 0698~4488 1 R3FXD FLM 26.7K OHN 1X 1/8W 28480 0698-4488
211R22 0684~-5621 R:FXD COMP 5.6K OHM 10X 1/4W a1121 cB 5621
211R23 0684=4721 R:FXD COMP 4700 OHM 10X 1/4W 01121 CB 4721
AL11R24 0684-1521 R:FXD COMP 1500 DHM 10X 1/4W o112t €B 1521
211R25 0684=-4721 R:FXD COMP 4700 OHM 10X 1/4NW 0l121 ce 4721
AlLLR26 0684~1521 R:FXD COMP 1500 OHM 10 1/4NW 01121 CB 1521
A12A 03575~66550 BOARD ASSY: PANEL METER 28480 03575—66550
(STD MODEL 3575A)
A12CH 0180-2418 C: FXD TA 470 UF 20% 10 VDCW 56289 109D477X0010F2
A12C2, C3 0180-1835 C: FXD TA 68 UF 20% 15 VDCW 56289 150D686X0015R2—-DYS
At2u1 12512955 CONN: PC {2 X 25) 50 CONTACT 05574 3KH25/214v12/073
Al2L1 9100-3337 COIL: FXD 100 UK 20% 10 KHZ 99800 BP2650
A12MP1 40400749 EXTRACTOR: PC BOARD BROWN 28480 4040-0749
A12MP2 4040-0750 EXTRACTOR: PC BOARD RED 28480 4040-0750
A12R1 06846805 R: FXD COMP 68 OHM 10% 1/4W 01121 CB6805
A12R2 NOT ASSIGNED
A12R3-R8B 0684-6805 R: FXD COMP 68 OHM 10% 1/4W 01121 CB6805
A12R9 NOT ASSIGNED
A12R10 06846805 R: FXD COMP 68 OHM 10% 1/4W on2 CB6805
A12R11 NOT ASSIGNED
A12R12 0684-6805 R: FXD COMP 68 OHM 10% 1/4W 01121 CB6805
A12R13-R15 NOT ASSIGNED
A12R16, R17 0698-8062 R: FXD COMP 4.7 OHM 10% 01121 CB OBD
Al2U1, U2 1820-0668 iC: TTLHEX DRIVER 01295 SN7407N
A128B 0357566551 BOARD ASSY: PANEL METER 28480 03575-66551
{OPTIONS 001-003)
A12C1 01802419 C: FXDTA 470 UF 20% 10 vDCW 56289 190D477X0010F2
A12C2, C3 01801835 C:. FXDTA 68 UF 20% 15 VDCW 56289 150D686X0015R2-DYS
A12C4-C11 01500069 C: FXD .001 UF +B0 —~20% 500 VDCW 28480 0150-0068
A12C12 0180-2419 C: FXDTA 470 UF 20% 10 VDCW 56288 190D477X0010F2
A1231, 42 1251-2955 CONN: PC (2 X 25) 50 CONTACT 05574 3KH25/21)v12/079
A1211, L2 9100-3337 COIL: FXD 100 UH 20% 10 KHZ 99800 BP2650
A12MP1 4040-0749 EXTRACTOR: PC BOARD BROWN 28480 4040-0749
A12MP2 4040-0750 EXTRACTOR: PCBOARD RED 28480 4040-0750
A12R1-R15 0684 -6805 R: FXD COMP 68 OHM 10% 1/4W 01121 CB6805
A12R16, R17 0698-8062 R: FXD COMP 4.7 OHM 10% 01121 CB OBD
Al2U1-U4 1820-0668 IC: TTL HEX DRIVER 01295 SN7407N
A12U5, UB 1820-1195 IC: TTL QUAD FLIP-FLOP 01295 SN?74LS175
Al13 03575-66513 1 BOARD ASSY:PANEL SWITCH 28480 03575-66513
A13CR1 1901-0025 16 DIODE:SILICON 100MA/LV 07263 FD 2387
41351 3100~-2726 3 SWNITCH: ROTARY 2=-POSITION 28480 3100-2726
#1352 3100-2728 1 SWITCH: ROTARY 4~POSITION 28480 3100~2728
A13S3 3100~-2727 1 SHMITCH: ROTARY 3-POSITION 28480 3100=-2727
21354 3100-2726 SWITCH: ROTARY 2=-POSITION 28480 3100-2726
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21355 3100-2726 SWITCH:ROTARY 2=POSITION 28480 3100-2726
Als 03575~66514 1 BOARD ASSY:POWER SUPPLY 28480 03575=-66514
214C1 0150-0C71 5 C:FXD CER 4«00 PF 5% 1000VDCW 56289 COl6B102E401J4527-CDH
£14C2 0160-2207 7 C:FXD MICA 300 PF 5% 28480 0160~2207
£14C3 0180-1835 C:FXD TA 68 UF 20X 15VDCW 56289 1500686X0015R2=DYS
2laCs 0160~2207 C:FXD MJCA 300 PF 52 28480 0160-2207
214C5 0180-1835 C:FXD TA 68 UF 20X 15VDCW 56289 150D686X0015R2-DYS
214C6 0150-0071 C:FXD CER 400 PF 5% 1000VDCW 56289 CO16B102E4QL1JIS27=-COH
214CT 0160-2207 C:FXD MICA 300 PF 5% 28480 0160~2207
Alel8 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
L14C9 0150=-0C71 C:FXD CER 400 PF 5% 1000VDCW 56289 CO16B102€E401JS27-COH
£14C10 0160-2207 C3FXD MICA 300 PF 5% 28480 0160~2207
A14C11 0180-0106 C:FXD ELECT 60 UF 20X 6VDCW 28480 0180~-0106
£14C12 0160-2207 C:FXD MICA 300 PF 5% 28480 0160~2207
£14C13 0180-0106 C:FXD ELECT 60 UF 20% 6VDLW 28480 0180-0106
Al4Cl4a 0150=-0071 C:FXD CER 400 PF 5% 1000VDCW 56289 C016B102E4QL1JS27=CDH
214C15 0160-2207 C:FXD MICA 300 PF SX 28480 0160~2207
A14C16 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180=0106
214C17 0150-0C71 C:FXD CER 400 PF 5% 1000VDCW 56289 C016B102€401J527=CDH
Al4Cl8 0160-2207 C3FXD MICA 300 PF 5% 28480 0160-2207
£14C19 0180=-0106 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
A14CR1 NOT ASSIGNED
A14CR2 1901-0025 DIODE:SILICON 100MA/1LV 07263 FD 2387
#14CR3 1901-0025 DIODE:SILICON 100MA/LV 07263 FD 2387
Al14CR4 1901-0025 DIODE:SILICON 100MA/1V 07263 FD 2387
214CRS 1902~-0025 2 DIODE ,BREAKDOWN:10.0V 5% 400 MW 28480 1902=-0025
A14CR6 1902-0777 1 DIODE:BREAKDOWN 6.2V 5% 04713 1NB25
AL4CRT 1901-0025 DIODE:SILICON 100MA/1V 07263 FD 2387
Al4CRE 1901-0025 DIODE:SILICON 100MA/LY 07263 FD 2387
414CR10 1902-0025 DIODE yBREAKDOWN:10.0V 5% 400 MW 28480 1902-0025
Al4CR11 1901-0025 DIODE:SILICON 1O00MA/1V 07263 FD 2387
214CR12 1901-0025 DIODE:SILICON 100MA/1V 07263 FD 2387
A14CR13 1901-0025 DIODE:zSILICON 100MA/1V 07263 FD 2387
Al4CR14 1901-0025 OIODE:SILICON 100MA/LlYV 07263 FD 2387
Al4CR1S5 1901-0025 DIODE:SILICON 100MA/1lV 07263 FD 2387
AL4CR16 1901-0025 DICDE:SILICON 100MA/1V 07263 FD 2387
AL4CRL7 1901-0025 DICDE:SILICON 100MA/1lV 07263 FD 2387
A14CR18 1901-0025 DIODE:SILICON 100MA/1V 07263 FD 2387
A14CR19  THRU

CR22 1901-0028 DIODE: PWR RECT. 75A DO-29 04713 SP1358-9
A141C1 THRUC3 1820-0223 INTEGRATED CIRCUIT3IOPERATIONAL AMPL. 28480 1820-0223
A141C 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
Al4IC5 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
Al41C6 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
5141C7 1820-0223 INTEGRATED CIRCUIT:OPERATICNAL AMPL. 28480 1820-0223
A14MP1 4040-0749 EXTRACTOR:PC BOARD, BROWN 28480 4040~0749
Al4MP2 4040-0752 1 EXTRACTOR:PC BOARDs YELLOW 28480 4040-0752
AleMP3 1205-0033 4 HEAT SINK:SEMICONDUCTOR 05820 207-C8
$14Q1 1854-0404 3 TSTR:SI NPN 28480 1854=0404
21402 1853-0010 4 TSTR:S1 PNPISELECTED FROM 2N3251) 28480 1853~0010
21403 1854=0226 2 TSTR:SI NPN 80131 2N4384
214046 1854-0404 TSTR:SI NPN 28480 1854«0404
Al4Q5 1854-0226 TSTR:SI NPN 80131 2N43 84
214606 1854~-0404 TSTR:SI NPN 28480 1854=0404
A1407 1853-0010 TSTR:SI PNP{SELECTED FROM 2N3251) 28480 1853-~0010
41408 1853-0051 & TSTR:SI PNP 80131 2N&037
A1409 1853-0051 TSTR:SI PNP 80131 2N4037
£14Q10 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
414011 1853-0051 TSTR:SI PNP 80131 2N4037
414Q12 1853-0051 TSTR:SI PNP 80131 2N4037
214013 1853-~-0010 TSTR:S1 PNP(SELECTED FROM 2N3251) 28480 1853~0010
Al4R1 0811-3079 3 R:FXD WKW 0.51 OHM 5% 1/2W 28480 0811-3079
A14R2 0684-4721 R:FXD COMP 4700 OHM 10X 1/4W o1121 CB 4721
Al4R3 0684~-1041 RIFXD COMP 100K OHM 10X 1/4W 01121 CB 1041
Al4R4 0698-3512 R:FXD FLM 1180 OHM 1% 1/8W 28480 0698-3512
A14R5 0698-8061 L3 R:FX0 FLM 8.,25K OHM 0.1% 1/8W 28480 0698-8061
Al4RS 2100-1758 1 R:VAR WN 1K DHM 5% TYPE V 1N 28480 2100-1758
AL14RT 0698-8039 ) 3 R:FXD MET FLM B.87K OHM 0.1% 1/BW 284 80 0698-8039
Al4R8 0811-3079 R:FXD WW 0.51 OHM 5% 1/2M 28480 0811~3079
A14R9 0684—6T21 RIFXD COMP 4700 OHM 10X 1/4 ol121 C8 4721
Al4R10 0684=1041 R:FXD COMP 100K OHM 10X 1/4W ol121 CB 1041
A14R11 0658-8061 RIFXD FLM 8.25K OHM 0.1% 1/8W 28480 0698-8061
Al4R12 0698-8061 R:FXD FLM 8.25K OHM 0.1% 1/8W 28480 0698-8061
Al4R13 0811-3056 2 RIFXD WW 0.24 OHM 5% l/2M 28480 0811=3056
Al4R14 0757-0284 R3IFXD MET FLM 150 OMM 1X 1/8W 284 680 0757-0284
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P14R15 0698-3279 2 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279

214R16 0684~61721 RIFXD COMP 4700 OHM 10X 1/4W 01121 c8 4721

814R17 06841041 RIFXD COMP 100K OHM 10X 1/4W 01121 €8 1041

Al4R18 0698-3153 1 RIFXD MET FLM 3.83K OHM 1X 1/8W 28480 0698~3153

A14R19 CT757-0444 2 R:FXD MET FLM 12.1K OHM 13 1/8W 284 80 0757=0444

£14R20 0811=-2771 RIFXD WW O.1x OHM 313 3w 01738 RS2B-9S§

£14R21 0757-0284 R:FXD MET FLM 150 OHM 13 1/8W 28480 0757-0284

F14R22 0698-3279 R:FXD MET FLM 4990 OHM 1X 1/8W 28480 0698-3279

£14R23 0684-4T21 R:FXD COMP 4700 OHM 10T 1/4W 01121 CB 4721

14R24 0684~1041 R:FXD COMP 100K OHN 10X 1/4W o112t CB 1041

514R25 0684~3321 1 R:FXD COMP 3300 OHM 10X 1/4W 01121 cB 3321

£14R26 0698-8C61 RIFXD FLM 8.25K OHM 0.1% 1/8W 28480 0698~8061

814R27 C698-8038 1 R:FXD FLM 5.90K OHM 0.25%3 1/3W 28480 0698-8058

#14R28 0811-3C79 R:FXD WW 0.51 OHM 5% 1/2W 28480 0811=3079

£14R29 0684=4721 R:FXD COMP 4700 OHM 10% 1/4W 01121 cB 4721

£14R30 0684=1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041

A14R31 0698-3258 1 R3FXD MET FLM 5.36K OHM 1X 1/8W 28480 0698=3258

AL4R32 0757=0444 R:FXD MET FLM 12.1K OHM 1X 1/8W 28480 0757=0444%

#14R33 0811-3071 4 RIFXD WW 1.2 OHM 53 1w 28480 0811-3071

A14R34 0811-3071 RIFXD WW 1.2 OHM SX 1w 284 80 0811=-3071

AL4R35 C684=4T21 R:FXD COMP 4700 OWM 10X 1/4W 01121 cB 4721

A14R36 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 €8 1041

AL4R3T C698-8059 2 R:FXD FLM 4.32K OHM 0.1% 1/8W 28480 0698=8059

b14R38 0698-8060 2 R:FXD FLM B.64K OHM 0.1% 1/8wW 28480 0698-8060

214R39 0811-3071 RIFXD WW 1.2 OHM 5% 1M 28480 0811-3071

214R40 ©811-3CT1L R:FXD WW 1.2 OHM 5% 1W 28480 0811-3071

s14R41 0684-4721 R:FXD COMP 4700 OHM 10X 1/4M 01121 8 4721

BL4R42 0684-1041 R:FXD COMP 100K OHM 10% 1/4K 01121 CB 1041

P14R43 €698-8059 R:FXD FLM 4.32K OHM 0.1% 1/48W 28480 0698~8059

£14R44% 0698-6060 R:FXD FLM 8.64K OHM 0.1% 1/8W 28480 0698-8060

214R45 NOT ASSIGNED

214R46 NOT ASSIGNED

ALAR4T 0684-4721 R:FXD COMP 4700 OHM 10T 1/4W 01121 CB 4721

A14R48 06 84~4721 R:FXD COMP 4700 OHM 10% 1/4W 01121 cB 4721

S 03575-66515 1 BOARD ASSY:POWER SUPPLY(MGTHER 8D) 28480 03575-66515

#15C1 0180-2384 1 C:FXD At ELECT DUAL 3500/1200 UF 15/25V 56289 968020105

815C2 0180-2388 1 C:FXD AL ELECT DUAL 3500/1200 UF 15/25V 28480 0180-2388

£15C3 01 80-2394 1 C:FXD AL ELECT 3000 UF +100~10% 10VDCW 56289 68010359

#15CR1 1901-0028 12 DIODE:SILICON 0.75A 400PIV 04713 SR1358=9

#15CR2 1901-0028 DIODE:SILICON O.75A 400PIV 04713 SR1358=9

JL5CR3 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358=9

B15CR4 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358-9

A15CRS 1901-0028 DIODE:sSILICON 0.75A 400PIV 04713 SR1358-9

A15CR6 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358-9

ALSCR7 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358=9

AL5CRB 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358=9

#15CR9 1901-0200 DIODE:SILICON 3 A 100PIV 02735 IN4998

A15CR10 1901-0028 DIODE:SILICON 0.75A 40CPIV 04713 SR1358«9

#15CR11 1901-0200 DIODE:SILICON 3A 100PIV 02735 IN4998

A1SCR12 19301-0028 DIODE:SILICON 0.T75A 400PIV 04713 SR1358=9

#1501 1854=0072 3 TSTR:SI NPN 80131 2N3054

A1502 1854-0072 TSTR:SI NPN 80131 2N3054

#1503 1854-0063 2 TSTR:S1 NPN 80131 2N3055

41504 1854-0063 TSTR:SI NPN 80131 2N3055

21505 1854-0072 TSTR:SI NPN 80131 2N3054

AISXA14A 1251-2034 1 CONNECTOR: PC EDGE (2 X 10) 20 CONTACT 71785 252-10-30-300

AT6A(STD & OPT 001]  03575-26516 BOARD ASSY: INTERFACE SUBSTITUTION 28480 0357526516

A16B(0PT 002 ONLY)|  03575-66552 1 BOARD ASSY: INTERFACE NEGATIVE 28480 03575-66542

Al6CH 0160-2964 C:FXD .01 UF 25V 28480 0160- 2964

A16C2 THRU Co NOT ASSIGNED

A16C7 0150-0050 4 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 CO67B102E1022526=CDH
s6C8 0150-0050 C:FXD CER 1000 PF +80-20% 1000VOCW 56289 C067B102E1022526=COH
A16C9 0150-0050 C:FXD CER 1000 PF +80- 207 1000V 56289 C0678102E1022526-CDH
A16C10 0180-0305 3 C:FXD ELECT 4.7 UF 10V 28480 0180-0309

416C11 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCH 56289 C0678102E1022526=COH
sl6C12 0180-0309 C:FXD ELECT 4.7 UF 203 10VOCW 56289 15004 75X0010A2=-DYS
Al16C13 0160-3658 1 C:FXD POLY 10 UF 10% SOVDCW 28480 0160-3658

s16C14 0180-0291 C:FXD ELECT 1.0 UF 108 35VOCN 56289 1500105X9035A2-DYS
»e6C15 0180-0291 CiFXD ELECT 1.0 UF 10% 35VDCW 56289 1500105X9035A2-DY$
A16CR1 1901-0040 DIODE: SILICON 50MA 30WV 07263 F0G1088

#16CR2 1901-0040 DIODE: SILICON 50MA 30WV 07263 FDGL088

A16CR3 1901-0040 DIODE: SILICON 50MA 30WV 07263 FDG1088
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A16CR4-CRE 1901-0040 ) DIODE- SILICON 50MA 30WV 07263 FDG1088
AI6ICT 1820-1112 1 IC: DIGITAL 01295 SN74L574N
AL6ICT THRU 1C™ 1820-1195 o IC: DIGITAL 01205 SN74LS175N
AT6HCS THRU ICT | 1820 0471 3 I TTL HEX INVERTER DRIVER 01295 SNTA06N
ALGICT D 1820-0174 N 1€ TTL HEX INVERTER 01295 SNT404N
4161C13 1820-0506 2 IC:DIGITAL 2-INPT.4=BIT MULTIPLEXER 18324 NB2668B
A161C14 1820-0506 IC:DIGITAL 2~INPT,4~81T MULTIPLEXER 18324 N82668
4161C15 1820-0515 1 IC:¥TL OUAL RE=TREG/RE~SET MONO=NULTI 07263 U7B960259x
alsiC16 1820-0068 IC:TTL TRIPLE 3~INPUT POS NAND GATE 12040 SNT410N
s161C1T7 1820-0054 IC:TTL QUAD 2-~INPT NAND GATE 01295 SNT400N
AL6ICTS 1820-0174 1C: TTL HEX INVERTER 01295 SN7404N
s16MP1 4040-0754 1 EXTRACTOR: PC BOARD, BLUE 28480 4040-0754
Al6MP2 4040-0749 EXTRACTOR: PC BOARD. BROWN 28480 4040-0749
41601 18540071 TSTR:ST NPNISELECTED FROM 2N3704) 28480 1854=0071
21602 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854~0071
41603 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854=00T1
21604 1854-0726 1 TSTR:SI NPN 80131 IN4384
41605 1853-0020 TSTR:S1 PNP(SELECTED FROM 2N3702) 28480 1853-0020
41606 1853-0020 TSTR:SI PNP(SELECTED FROM 2ZN3702) 28480 1853-0020
41607 1853-0020 TSTR:S! PNP(SELECTED FROM 2N3702) 28480 1853-0020
21608 18530020 TSTR:S! PNP(SELECTED FROM 2N3702) 28480 1853-0020
21609 1854~0C71 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854=00T1
£16010 1854-0C71 TSTR:SI NPNUSELECTED FROM 2N3704) 28480 18540071
Al6R] 06834725 R: XD 4.75K 5% 28480 0683-4725
AI6R2 0683-5625 R: FXD 56K 5% .25W 01121 CB 5625
516R3 NOT ASSIGNED
£16R4 NOT ASSIGNED
A16RS 1810-0041 4 RINETWORK,8 RES. 2.7K OHM S% 28480 18100041
216R6 0684-5621 RIFXD COMP 5.6K OHM 10% 1/4M 01121 c8 5621
B16RT 0684-4721 R:FXD COMP 4700 OHM 10X 1/4W o112} c8 4721
216R8 0684-5621 R:FXD COMP 5.6K OHM 10% 1/4W 01121 B 5621
416R9 0684-4721 R:FXD COMP 4700 OHM 10X 1/4W 01121 CB 4721
S16R10 0684-1021 R:FXD COMP 1000 OMM 103 1/4W 01121 CB 1021
s16R11 0757-0467 1 R:FXD COMP 121K OMM 1% 1/8W 28480 07570467
s16R12 0683~1255 1 RIFXD COMP 1.2 MEGOHM 53 1/4W 01121 CB 1255
216R13 0683-1265 1 R:FXD COMP 12 MEGOHM 5% 1/4W 01121 CB 1265
s16R14 0698-3228 2 RIFXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
S16R15 0684-4721 R:EXD COMP 4700 OMM 10% 1/4N 01121 cB 4721
J16R16 0684-5621 RIFXD COMP 5.6K OHM 10X 1/4N 01121 ce 5621
S16RL7 06844721 RIFXD COMP 4700 OHM 103 1/4W 01121 c8 4721
416R18 0684-5621 RIFXD COMP 5.6K OHM 10% 1/4W o1121 CB 5621
A16R19 0684-4T21 RIFXD COMP 4700 DHM 10% 1/4W 0l121 C8 4721
A16R20 0684-5621 RIFXD COMP 5.6K OHM 10X 1/4W 01121 CB 5621
#16R21 0684~4721 RIFXD COMP 4700 OHM 10% 1/4W 01121 cB 4721
216R22 06845621 R:FXD COMP 5.6K OHM 103 1/4M o1121 CB 5621
A16R23 0684~4721 R:FXD COMP 4700 OHM 10X 1/4W 01121 CB 4721
S16R24 0684-5621 RIFXD COMP 5.6K OHM 103 1/4M ol121 ce 5621
A16R2S 0698 - 3260 1 R:FXD FLM 464K OHM 15 1/8W 28480 0698 - 3260
£16R26 0698-3228 RIFXD MET FLM 49.9% OHM 13 1/8W 28480 06983228
s16R27 0684=4721 R:FXD COMP 4700 OHM 10T 1/4W 01121 €8 4721
£16R28 0684-5621 RIFXD COMP 5.6K OMM 10% 1/4W 01121 CB 5621
816R29 0757-0444 1 RIFXD FLM 121K OHM 1% 1/8W 28480 0757-0444
416R30 0684-4721 R1FXD COMP 4700 OHM 10X 1/4W 01121 ce 4721
416R31 0684~1041 R:FXD COMP 100K OHM 103 1/4N 01121 C8 1041
416R32 0684-1041 R:FXD COMP 100K OHM 108 1/4W 01121 C8 1041
416R33 06 84~1021 R:FXD COMP 1000 OHM 103 1/4W 01121 CB 1021
516R34 0684=1021 RIEXD COMP 1000 OHM 10X 1/4M 01121 €8 1021
A16R35 0684~1031 RIFXD COMP 10K OHM 103 1/4M 01121 CB 1031
Al6R36 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 CB 1031
A16R37 0684~1031 R:EXD COMP 10K DHM 10T 1/4W 01121 CB 1031
416838 0684~-1021 R3FXD COMP 1000 OHM 10X L/4W 01121 c8 1021
216R39 0684-1021 RIFXD COMP 1000 OMM 10% 1/4W 01121 €8 1021
A16R40 0684-5621 RIFXD COMP 5.6K OHNM 10% 1/4M 01121 ce 5621
Al16R41 THRUR43|  1810-0041 R: NETWORK. 8 RES. 27K OHM 5% 28480 1810-0041
£16XA19 1251-2955 CONNECTOR:PC (2 X 25150 CONTACT 05574 3KH25/214V12/079
AL6C 0357566553 BOARD ASSY: INTERFACE POSITIVE 28480 03575-66543
(THIS ASSEMBLY 1S USED WITH THE OPTION 003 ONLY.
THE PARTS LIST IS IDENTICAL TO A168 EXCEPT FOR
THE PART NO. CHANGE OF A16IC8-IC11 BELOW.)
A161C8 THRUIC1 1820--0668 IC: TTL HEX DR!VER 01295 SN7407N
"7 03575-66517 1 BOARD ASSY:MOTHER 28480 03575=66517
J1TXAL 1251-1504 s CONNECTORIPC EDGE 1 ROW 22 CONTACT 71785 252-22-30~310
£1TXA2 1251~1604 CONNECTOR3 PC EDGE 1 ROW 22 CONTACT 71785 252-22-30~310
S1TXA3 1251-1604 CONNECTORIPC EDGE 1 ROW 22 CONTACT 71785 252-22-30~310




Model 3575A Section V1

Table 6-1. Replaceable Parts(Cont'd)

Reference A Mfr
. - HP Part Number | Q Description Mfr Part Number
Designation ty P Code
A1TXAG 1251-1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252-22-30~310
SLTXAS 1251-1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252-22-30~310
217x46 1251-1604 CONNECTQOR:PC EDGE 1 ROW 22 CONTACT 71785 252-22-30-310
21TXAT 1251-1365 4 CONN:PC 44 (2X22} CONTACTS 71785 252-22-30~300
ALTXAS 1251-1365 CONN:PC 44 (2X22) CONTACTS 71785 252-22-30~-300
£17XA9 1251~1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252~22-30-310
S17XAL0 1251-1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252=-22-30-310
217Xal11 12511604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252-22-30-310
MLTXAL2 1251-1365 CONN:PC 44 (2X22) CONTACTS 71785 252-22-30=300
£1TXAL3 1251-1633 1 CONNECTOR:PCI1 X 15) 15 CONTACT 71785 252-15-30-310
A1TXAL4 1251-1632 3 CONNECTOR: PC 1X 12 CONTACT 71785 252-12-30-310
J1TxALle 1251-1365 CONN PC 44 (2 X 22) CONTACTS 71785 262-22-30-300
418 0960-0444 1 PWR MODULE, UNFILTERED 28480 09600444
#19(0PT 002. 003 C3575-66519 1 BOARD ASSY: INTERFACE CONNECTOR 28480 03575-66519
21941 12%1-0087 1 CONNECTOR:FEMALE 50—PIN MINAT 28480 1251-0087
2194P1 0357501208 1 BRACKET : INTERFACE CONNECTOR 28480 03575-01208
S19MP2 1530~-1698 1 SUPPORT :PC BOARD 28480 1530-1698
A20, 21, 22 50609188 1 PANEL METER ASSEMBLY (3575A STD, 28480 5060-9188
OR OPTION 001) OR
5060-9127 1 PANEL METER ASSEMBLY (3575A OPTIONS 28480 5060-9127
002 OR 003}
A20 5061-0747 1 PANEL METER MOTHER BD ASSY (PART OF 28480 5061-0747
OR 5060-9188)
5061-0741 1 PANEL METER MOTHER BD W/EXT. TRIGGER 28480 50610741
ASSY (PART OF 5060-9127)

A20C1,C2 » 01602094 2 C:FXD 200 PF 28480 0160-2094
A20C3 0180-0116 1 C:FXD 6.8 UF 10% 35VDC 56289 150D685X 903582
A20C4, C5 0140-0234 2 C:FXD 500 PF 1% 300WvDC 72136 DM15F501F0300WV1C
A20C6 0160—4040 1 C:FXD 1000 PF 28480 0160—4040
A20C7» 1 C: FXD 6.8 UF, 6V 56289 150D685X0006A2
A20CR 1= 1901-0518 1 DIODE: SCHOTTKEY 28480 1901-0518
A20CR2 19020686 1 DIODE: BKDN 6.2V 04713 1N825
A2001 = 1854 ~0071 1 TSTR:NPN SI 28480 1854-0071
A20R1, R2s 0683-5125 2 R:EXD 5.1K o1 CB5125
AZ0R3® 0683- 1025 1 R:FXD 1K 01121 €81025
A20R4 s 0683- 1035 1 R:FXD 10K o2 CB1035
A20R5 0698-3515 1 R:FXD 59K 1% 1/8W 16299 C4-1/8-TO-5901F
A20R6 0698—4488 1 R:FXD 26.7K 1% 1/8W 24546 C4-1/8-TO-2672—F
A20R7 0698—4462 1 R:FXD 768 OHM 1% 1/8W 24546 C4-1/8-TO-768BA~F
A20R8 - 10 06837505 3 R:FXD 75 OHM 5% 1/4W 01121 CB7505
A20U1 = 1820-0583 1 IC:DIGITAL 27014 DM74L00N
A20U2 1820-0595 1 IC:DIGITAL 27014 DM74L73N
A20U3 1826—0119 1 IC:ANALOG 18324 NESSST

1200--0462 20 SOCKET:IC 24995 3-116141-2

*Contained on the 506 1-0736 assembly only.
eContained on the 5061-0739 assembly only.

eComponents designated by sare only contained on 5061-0741
Mother Board Assy.




Model 3575A

Section VI
Toble 6-1. Replaceable Parts{Cont'd)
Reference o Mfr
N - HP Part Number | Q Description Mfr Part Number
Designation ty P Code
A21 50610740 1 PANEL METER DISPLAY BD ASSY 28480 50610740
A21DS2-DS10 1990-0419 ] DIO:LIGHT EMITTING 28480 19900419
A21Q1-Q6 18530016 6 TSTR:SI PNP 28480 18530016
AZ1R1-R7 06837505 7 R:EXD 75 OHM 5% 1/4W o221 CB7505
A21R8-R11 0683-5115 3 R:FXD 510 OHM 5% 1/4W 01121 cB5115
A21R12 06831025 1 R:FXD 1K §% 1/4W ot121 €81025
A21R13 0683-5115 R:FXD 510 OHM 5% 1/4W 01121 CB5115
A21R14 0683-1015 1 R:FXD 100 OHM 5% 1/4W 01121 CB1015
A21R15 0683-3015 1 A:FXD 300 OHM 5% 1/4W [IRFA CB3015
A21R16 0683-3005 1 R:FXD 30 OHM 5% 1/4W 01121 CB3005
A21U1 18200995 1 IC:DIGITAL DECODER 01295 SN7447AN
A21U2-U4 19900490 3 DISPLAY:NUMERIC 28480 1990--0490
A21US 1990--0491 1 DISPLAY:POLARITY/OVERRANGE 28480 19900491
A21U6 18200471 1 IC:HEX INVERTERS BUFFERS/DRIVERS 01295 SN7406N
A22 5061-0736 1 PANEL METER A/D BD ASSY 28480 5061-0736
OR (PART OF 50609188} OR
5061-0739 1 PANEL METER A/D BD ASSY 28480 5061-0739
(PART OF 5060-9127}
A22C1 + 0160-0170 1 C:FXD .22 UF 25WVDC 28480 0160-0170
A22C2 * 01604243 1 C:FXD .022 UF 10% 50V 84411 HEW249
A22C3 01604244 1 C:FXD .1 UF 10% 50WVDC 84411 HEW249
A22C4 0121-0178 1 C: vV TRMR 200V 00865 304322 15/60PF N1500
A22C5° 0140-0205 1 C: FXD 62PF 5% 300WvVDC 72136 DM15E62050300WV 1CR
A22C6 » 0160-0127 1 C: FXD 1UF 25WVDC 28480 0150-0121
A22CR1 1902-3149 1 DIODE: ZENER 9.09 V 04713 $210939-170
A22CR2 1901-0040 1 DIODE: SI 50MA 30V 28480 19010040
A2201 1855—0309 1 TSTR:MOSFET P-CHAN E—~MODE Si 04713 2N4352
A2202 18530036 1 TSTR:PNP St 28480 1853-0036
A22R1 0698-8312 1 ©-FXD 499K 0.5% 1/8W 30083 MF4C1/8-T2-4993-D
A22R2 06986914 2 R:FXD 55.6K 0.5% 1/8W 19701 MF4C1/8-T2-5562~-D
A22R3 06984486 1 R:FXD 249K 1% 1/8W 24546 C4—1/8-TD-2492—F
A22R4 06986388 1 R:FXD 70K 1% 1/8W 19701 MD4C1/8—T9-7002—F
A22RS 21001738 1 R:VAR 10K 5% 19701 ET50W103
A22R6 06987082 1 R:FXD 100K 1% 1/8W 18701 MFAC1/8~T9—1003—F
A22R7 06986360 1 R:FXD 10K 0.1% 1/8W 19701 MF4C1/8~T9—1002—B
A22R8 06986914 R:FXD 556K 0.5% 1/8W 19701 MF4C1/8—T2-5662—D
A22R9, R10 06835125 2 R:FXD 5.1K 5% 1/4W 01121 CB5125
A22R11 06831235 1 R:FXD 12K 5% 1/4W 01121 CB1235
A22R12 » 05832435 1 R:FXD 24K 5% 1/4W 01121 CB2435
A22U1 18260195 1 IC: ANALOG PROCESSOR 28480 18260195
A2202 1820-1252 1 iC: DIGITAL PROCESSOR (16 PIN} 28480 18201252
OR (PART OF 5061~0736) OR
18201474 1 IC: DIGITAL PROCESSOR-{28 PIN) 28480
(PART OF 5061—0739)

AZ22U3 1820-0944 1 IC:DIGITAL, TRIPLE 3—INPUT NOR GATE 28480 18200944

03431-01201 2 BRKT:MTG

6-16

Contained on the 506 1-0736 assembly only.
Contained on the 5061-0739 assembly only.

=Contained on the 5061-0736 assembiy oniy.
eContained on the 5061-0739 assembiy only.




Model 3575A

Table 6-1. Replaceable Parts(Coni’d)

Section VI

Reference L. Mfr

. . HP Part Number | Qt Description Mfr Part Num

Designation \{ p Code art Number
CHASSIS MOUNTED COMPONENTS

ct 0160.-3441 2 € FXD CER 0.002 UF 20 3K VOCW 71590 0D30-202

[ 0160-3441 C: FXD CER 0.002UF 20% 3 K VDCW 71590 0030-202

F1 21100339 1 FUSE SLOWBLOW 06 A, 250V (115 V OPERATION)

F1 2110-0044 1 FUSE: SLOW BLOW 0.3 A, 250V (230 V OPERATION)

N CONNECTOR - INPUT (P/O WI1)

J2 CONNECTOR" INPUT (P/OW2)

J3 1250-0083 2 CONNECTOR: RF 17068 306241

J4 1250-0083 CONNECTQR: RF 77068 306241

J5 1510-0076 3 POST: BINDING JADE GRAY 28480 1510-0076

St 31010896 1 SWITCH: TOGGLE 28480 3101-0896

S2 310111728 1 SWITCH: TOGGLE 28480 31011179

T 9100-3402 1 XFMR. POWER 28480 9100-3237

3575A~C-2628

Figure 6-1. Mechanical Parts (Mainframe)
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Section VI
Table 6-1. Replaceable Parts(Cont'd)
Reference .. Mfr
. . r|{ Q Description Mfr Part Num
Designation HP Part Numbe ty p Code fr Part Number
CABLES
w1 03575-61601 2 CABLE ASSY: INPUT (INCLUDES J1) 28480 03575-61601
w2 03575-61601 CABLE ASSY: INPUT {INCLUDES J2) 28480 03575-61601
w3 03575-61613 2 CABLE ASSY: PREAMP {INCLUDES PI1/J1 AND P2} 28480 03%75-61613
w4 0357561613 CABLE ASSY: PREAMP {INCLUDES P1/J1 AND P2) 28480 03575-61613
wh 0357561603 1 CABLE ASSY: CHANNEL A {INCLUDES Pt AND P2} 28480 03575-61603
W6 03575-61604 1 CABLE ASSY: CHANNEL B (INCLUDES P1 AND P2) 284380 03575-61604
w7 03575-61605 1 CABLE ASSY: CURRENT (INCLUDES P1/J1 AND P2) 28480 03575-61605
w8 0357561608 2 CABLE ASSY: (BETWEEN J1 AND CHASSIS) 28480 03575-61606
we 0357561606 CABLE ASSY: (BETWEEN J2 AND CHASSIS) 28480 03575-61606
w10 03575-61607 1 CABLE ASSY: POWER SWITCH 28480 03575-61607
wi 03575-61608 1 CABLE ASSY: (BETWEEN J5 AND CHASSIS) 28480 03575-61608
wi2 81206-1378 1 CABLE: POWER 28480 8120-1378
MECHANICAL PARTS
{REFER TO FIGURES 61 AND 6-2)

MP1 {STD 3575A}) 7101-0266 1 MASK: DISPLAY 28480 7101-0266
MP1 (OPT 001-003) 7101.0265 1 MASK: DISPLAY 28480 7101-0265
MP2 03575-21201 2 ASSY: FRAME 28480 03575-21201
MP3 03575-01212 1 PANEL: DISPLAY 28480 03575-01204
MP4 03575-26802 1 TRIM: TOP PANEL 28480 03575-26802
MP5 2360-0184 4 SCREW
MP§ 03575-04101 1 COVER ASSY: TOP 28480 03575-04301
MP7 2360-0196 SCREW
MP8 06390-0006 4 BUSHING (FOR T1)
MP9 2200-0766 53 SCREW: MACH
MP10 0357501207 1 BRACKET: TSTR MTNG 28480 03575-01207
MP11 03575-04104 1 COVER: AC TERMINAL 28480 03575-04101
MP12 2200-0766 SCREW: MACH
MP13 035875-2110% 1 HEAT SINK: POWER SUPPLY 28480 035675-21101
MP14 03575-00203 i PANEL: CONNECTOR MTNG 28480 03575-00203
MP15 03575-04103 1 COVER: INTERFACE CONN 28480 03575-04103
MP16 2360-0195 SCREW

2190-0198 WASHER: LOCK
MP17 63960-0010 2 PLUG: HOLE
MP18 03575-00202 1 PANEL: REAR 28480 03575-00202
MP18

RIGHT SIDE 2510-0050 SCREW
03575-24103 1 PLATE: SPACER 28480 03575-24103
LEFT SI0E 2510-0052 SCREW

2510-0190 1 SCREW: INSULATOR 28480 03575-24108

G3675-24108 SPACER: INSULATOR

2190-0343 WASHER: INSULATOR

3050-0026 WASHER: FLAT

2190-0087 WASHER: LOCK

2580-p015 NUT
MP20 2360-0182 SCREW
MP21 03575-04102 1 COVER ASSY: BOTTOM 28480 03575-04102
MP22 5000-8589 2 COVER: SIDE 28480 5000-8589
MP23 5000-0050 2 PLATE: FLUTED 28480 5000-0050
MP24 1490-0030 1 STAND: THLT 28480 1490-0030
MP25 5060-0767 5 ASSY: FOOT 28480 5060-0767
MP26 03575-26803 1 TRIM: BOTTOM PANEL 28480 03575-26803
mMP27 03575-00211 1 PANEL: FRONT 28480 03575-00211
MP28 00310-48801 4 WASHER: SHLDR 28480 0031048801
MP29 0370-1098% 5 KNOB: POINTER 28480 0370-1099
MP30 03575-26801 1 TRIM: CENTER 28480 03575-26801
MP31 (STD 3575A) 03575-40201 1 WINDOW: DISPLAY 28480 03575-40201
MP31 (OPT 001-003] 03575-40202 1 WINDOW: DISPLAY 28480 03575-40202
MP32 2200-0084 4 SCREW
MP33 03575-25502 1 SHIELD: CARD NEST 28480 03575-25502
MP34 03575-25501 6 SHIELD: CARD NEST 28480 03575-25501
MP35 03575-01209 1 STRAP: RETAINER 28480 03575-01209
MP36 03575-24104 2 COVER: Al/A2 28480 03575-24104
MP37 03575-24105 2 COVER: A3/A4 28480 03575-24105
MP38 03575-24107 1 COVER: A6 28480 03575-24107
MP33 03575-24106 1 COVER: AS 28480 03575-24106

6-18

(Ref. Change 2, 3}
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Table 6-1. Replaceable Parts(Cont'd)

Section V1

MP25

34492-8-3109

MP22

MP21

Reference .. Mfr
. . HP Part Number | Q Description Mfr Part Number
Designation ty p Code
MISCELLANEOUS PARTS
03575-01211 1 BRACKET INTERFACE BOARD (REINFORCES A16B) 28480 0357501211
14101017 10 BUSHING INSULATOR (FOR A15071-05MTNG) 28480 1410-1017
5000-5085 1 CLIP POWER MODULE (A1B) 28480 5000-5085
0510-6075 4 CLIP TINNERMAN {TOP AND BOTTOM COVERS) 28480 0510-0075
5040-5932 1 COVER POWER SWITCH 28480 5040-5932
0403-01%1 2 GUIDE. PC BOARD GREY 28480 0403-0151
0403-0152 3 GUIDE - PC BOARD BLACK 28480 0403-0152
0403-0153 4 GUIDE PC BOARD BROWN 28480 0403-0153
0403-0154 1 GUIDE: PC BOARD RED 28480 0403-0154
0403-0156 1 GUIDE- PC BOARD YELLOW 28480 0403-0156
0403-0160 2 GUIDE PC BOARD WHITE 28480 0403-0160
03400704 2 INSULATOR (FOR J5)
03575-24101 1 INSULATOR: PLATE (BETWEEN CHASSIS AND A1l7) 28480 03575-24101
0340-0770 1 INSULATOR TSTR BRKT (BETWEEN CHASSIS AND A15) 28480 03400770
0340-0583 2 INSULATOR: TSTR (FOR A15 03,04} MICA 8G464 7403-10-03
0340.0838 3 INSULATOR: TSTR (FOR A15Q1,02, 05 28480- 0340-0838
03575-84411 1 KIT- ACCESSORY, INCLUDES THE FOLLOWING: 28480 03575-84411
5060-5987 1 EXTENDER: PC 2 X 10 -PIN 28480 5060-5987
5060-5988 1 EXTENDER: PC 2X 12 -PIN 28480 5060-5988
5060-5989 1 EXTENDER: PC 2 X 22-PiN 28480 5060-5989
MP23
MP26

Figure 6-2.

Mechanical Parts (Panel Frame).
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Section VII

SECTION Vii
CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

7-2. This section contains a functional block diagram
schematic diagrams and component location diagrams for
the 3575A Gain-Phase Meter.

7-3. FUNCTIONAL BLOCK DIAGRAM.

7-4. The Functional Block Diagram, Figure 7-1, is a
detailed block diagram that shows the overall relationship
between the major circuit elements in the 3575A. The
diagram shows the main signal paths and provides voltages
and waveforms that should be beneficial when trouble-
shooting the instrument.

7-5. SCHEMATIC DIAGRAMS.

7-6. The schematic diagrams, Figures 7-2 through 7-11,
show the detailed circuits of the standard Model 3575A and
Options 001 thru 003. Each schematic is assigned a
numerical call out (1 through 10) which is used for
interconnection referencing on the schematics and for
schematic referencing on the functional block diagram and
troubleshooting trees. The schematics are arranged to

provide as much signal continuity as possible and assemblies
do not necessarily appear in the order of their reference
designations. Refer to Table 7-1 for a complete cross
reference listing.

7-71. Measurement Conditions.

7-8. Voltages and waveforms are provided on the sche-
matics to aid in troubleshooting the instrument. Unless
otherwise specified, all voltages and waveforms were ob-
tained with a 2V rms (+ 6 dBV), 1 kHz sine wave applied
to both inputs (inputs in phase)and the 3575 A controls set
as follows:

Voltage Range .......... 0.2mV-2V

(both channels)
FREQUENCY RANGE .10 Hz - 100 kHz
PHASE REFERENCE . ........... +A

7-9. Notes.

7-10. Refer to the General Schematic Notes (Page 7-2) for
further information concerning the schematic diagrams.

Table 7-1. Assembly Cross Reference.

Assembly Assembly Assembly Schematic Figure
Number Title Part Number Number Number
Al Preamplifier Assembty 03575-66501 1 7-2
A2 Preampilifier Assembly 03575-66501 1 7-2
A3 Log Converter Assembly 03575-66503 1 72
A4 Log Converter Assembly 03575-66503 1 72
AL Phase Detector Assembly 03575-66505 2 7-3
A6 Current Source Assembly 03575-66506 3 74
A7 Phase Control Filter Assembly 03575-66507 4 7-5
A8 Function Switching Assembly 03575-66508 5 76
A9 Output Filter Assembly 03575-66509 6 7-7
A10* Output Filter Assembly 03575-66509 6 7-7
A1 Phase Control Logic Assembly 03575-66511 3 74
A12A Panel Meter Connector Assembly 03575-66550 10 7-11
A12B* Panel Meter Connector Assembly 03575-66551 10 7-11
A13 Front Pane! Switching Assembly 03575-66513 5 7-6
Al4 Power Supply Assembly 03575-66514 8 79
A15 Power Supply Mother Board Assembly 03575-66515 8 7-9
A16A Interface Substitution Assembly 03575-26516 5 7-6
A16B** Interface Assembly Negative 03575-66552 9 7-10
A16Ct Interface Assembly Positive 03575-66553 9 7-10
A17 Mother Board Assembly 03575-66517
A18 Power Input Module 5060-1200 8 7-9
A19**t interface Connector Assembly 03575-66519 9 7-10
A20,21,22 { Digital Pane! Meter (std & opt 001) 5060-9188 7 7-8
A20,21,22 | Digital Panel Meter (opt 002 & 003) 5060-9127 7 7-8

*Option 001--003

**Qption 002  tOption 003

7-1



Section VI

1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
PREFIX WITH ASSEMBLY OR SUBASSEMBLY DESIG-
NATION(S) OR BOTH FOR COMPLETE DESIGNATION.

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UN-
LESS OTHERWISE NOTED.
RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRYS

3. _J_ DENOTES EARTH GROUND.
——~ USED FOR TERMINALS WITH NO LESS THAN A
~  NO. 18 GAUGE WIRE CONNECTED BETWEEN
TERMINAL AND EARTH GROUND TERMINAL OR
AC POWER RECEPTACLE.

DENOTES FRAME GROUND.

USED FOR TERMINALS WHICH ARE PERMA-
NENTLY CONNECTED WITHIN APPROXIMATELY
0.1 OHM OF EARTH GROUND.

ASSEMBLY. (PERMANENTLY CONNECTED TO

5. l DENOTES GROUND ON PRINTED CIRCUIT
FRAME GROUND).

6. - o= em—— DENOTES ASSEMBLY.

7. DENOTES MAIN SIGNAL
PATH.

9. DENOTES FEEDBACK
PATH.

10. [___] DENOTES FRONT PANEL MARKING.
F——

-
1.  DENOTES REAR PANEL MARKING.

2. <w

DENOTES SCREWDRIVER ADJUST.

LECTED AT FACTORY. THE VALUE OF THESE

MENT TO ANOTHER. THE METHOD OF SELECTING
THESE COMPONENTS IS DESCRIBED IN SECTION V
OF THIS MANUAL.

NN
14. 7\ >—— DENOTES SECOND APPEARANCE OF A CON-
[ NECTOR PIN.

15.1924 y DENOTES WIRE COLOR: COLOR CODE SAME AS
RESISTOR COLOR CODE. FIRST NUMBER IDEN-
TIFIES BASE COLOR, SECOND NUMBER IDEN-
TIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES
NARROWER STRIP. (eg. 924, =WHITE, RED,
YELLOW))

17. ALL RELAYS ARE SHOWN DEENERGIZED.

18. WAVEFORMS AND AC VOLTAGE MEASUREMENTS WERE
MADE WITH RESPECT TO CHASSIS GROUND USING AN
OSCILLOSCOPE WITH A 10:1 DIVIDER PROBE (10 MEG-
OHM, 10 pF). THE VOLTAGE LEVELS SHOWN ON THE
WAVEFORMS ARE ACTUAL VOLTAGE LEVELS AND ARE
NOT TO BE CONFUSED WITH OSCILLOSCOPE SETTING.
THE VOLTAGE LEVELS SHOWN ARE NOMINAL AND
MAY VARY FROM ONE INSTRUMENT TO ANOTHER. A
VARIATION OF ¢t 10 % IN MEASUREMENTS SHOULD BE
ALLOWED.

19. DC VOLTAGE LEVELS WERE MEASURED WITH RESPECT
TO CIRCUIT GROUND USING A VTVM WITH 10 MEGOHM

GENERAL SCHEMATIC NOTES

13. % AVERAGE VALUE SHOWN, OPTIMUM VALUE SE-

COMPONENTS MAY VARY FROM ONE INSTRU-

Model 3575A

93]
()

INPUT IMPEDANCE. THE VOLTAGE LEVELS SHOWN ARE
NOMINAL AND MAY VARY FROM ONE INSTRUMENT TO
ANOTHER DUE TO CHANGE IN TRANSISTOR CHARAC-
TERISTICS. A VARIATION OF +£10% SHOULD BE
ALLOWED.

Y

DENOTES BUFFER

Y

DENOTES INVERTER

ABCQ

0000

A 0010
0100

B a 0110
c — 1000
1010

DENOTES AND GATE 1100

11 11

ABCAQ

0 0 0 1

00 1 1

A — 01 0 1
Bo_— Q 0111
— 100 1
101 1

DENOTES NAND GATE 1101

1110

ABCQ

000 1

0010

A 0100
B Q 01 1t 0
c 1000
1010

DENOTES NOR GATE 1100

1110

A B Q

A 000
a 01 1

B 10 1
110

DENOTES EXCLUSIVE OR GATE

J
()



REFERENCE DESIGNATIONS

ASSEMBLY

REFERENCE

DESIGNATION

Ny

ASSEMBLY

ASSEMBLY
PART NUMBER

NAME  (INCLUDES A24i SUBASSEMBLY)

JACK XAZ 1S MOUNTED ON
CHASS!S OR ANOTHER ASSEMBLY.

A2 lpowsR SUPPLY (OOXXX -66501)

\r\ PLUG Pl 1S MOUNTED ON ASSEMBLY OR IS PART
F V' OF THE ASSEMBLY BOARD (COMPUETE DESIGNATOR IS A2PI} !
XA2/ o P I DENOTES SIGNAL
= CONNECTION
P IS NOT MOUNTED | R3 TEST VOLTAGE l \\
ON A2 ASSEMBLY . Pi XA2
(COMPLETE DESIGNATOR 1S P1) f +2.92v/5l\ 3 2
1 »2-COMPLETE DESIGNATOR 1S A2R4
R4 ;
J, P I SUBASSEMBLY OF A2 '
4 {COMPLETE DESIGNATOR IS A2Al1)
I
_‘<ﬁ \NUMBER npIcATES Al e '
FIN OF X4z AND PI - [PHOTO-CHOPPER 0SC |
924 [:! | . 6 92,

DENOTES SCHEMATIC
ON WHICH CONNECTION
1S MADE

WIRE COLOR' COLOR CODE IS THE SAME l
AS THE RESISTOR COLOR CODE. FIRST

NUMBER INDICATES BASE COLOR, SECOND | OFF TERMINAL, MAY OR
NUMBER INDENTIFIES WIDER STRIP, AND | MAY NOT BE NUMBERED

THE THIRD INDICATES THE NARROWER
STRIP. (824, DENOTES WHT/RED/YEL WIRE) ,

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

_ l

l RI %RZ '

§EYELET OR STAND- ! % § |
|

COMPLETE
pos DESIGNATOR
B’ [ IS A24IRI !

MALE STANDOFF
PIN CONNECTOR

MAY OR MAY
NOT BE NUMBERED

s

FEMALE PIN
CONNECTOR ON

A WHT/RED WIRE
/ﬁf/-v/

o

STD-8-2192

Pin No. Connection Pin No. Connection Pin No. Connection
XA1 - 1 GND 13 XA4-13, XA14-9 XA4 - 1 GND
2 GND 14 XA4-14, XA5-20, XA14-10 2 GND
3 GND 15 GND 3 XA2-7, XA16-V, XA8-18
4 GND 16 GND 4 XA2-20, XAB-19-A, XA12-F, XA16-9
5 XA34, XA7-2, XA5-5, XA4-9 17 GND 5 NC
6 XA7-6, XA6-7 18 XA4-18, XAb5-18, XA6-18, XA3-18 6 XA8-20
7 XA8-W, XA16-18 XA1-18, XA7-20, XA16-S 7 XA8-Y
8 NC 19 XA4-19, XA5-19, XA6-19, XA3-19 8 XA16-13, XAB-3, XAB-3, XA8-X-1
9 XA7-3 XA1-19, XA7-21, XA16-14 9 XA5-5, XA3-4, XA1-5, XA7-2
10 XA3-10, XA144 20 XA4-4, XA8-19-2, XA12-F, XA16-R XA12-D
11 XA3-11, XA14-7, XA74 21 NC 10 XA2-10, XA144
12 XA3-12, XA7-12-NC, XA14-8 22 XA2-8, XA12-Y, XA16-17 11 XA2-11, XA7-D, XA14-6
13 XA3-13, XA14-9 12 XA14-8
14 XA3-14, XA14-10 13 XA2-13, XA14-9
15 GND XA3- 1 GND 14 XA2-14, XA5-20, XA14-10
16 GND 2 GND 15 GND
17 GND 3 XA7-A, XAb-2, XAB-2, XA2-9 16 GND
18 XA3-18, XA6-18, XA5-18, XA4-18, 4 XA1-5, XA7-2, XA5-5, XA4-9 17 GND
XA2-18, XA7-20, XA16-S 5 NC 18 XA2-18, XA5-18, XAB-18, XA3-18,
19 XA3-19, XA6-19, XA5-19, XA4-19, 6 XA8-21 XA1-18, XA7-20, XA16-S
XA2-19, XA7-21, XA16-14 7 XA8-22 19 XA2-19, XA5-19, XAB-19, XA3-19
20 XA16-13, XA4-8, XA5-3, XAB-3 8 XA78-J, XA11-21, XA6-9 XA1-19, XA7-21, XA16-14
XA8-X, XA12-D 9 XA7-1 20 NC
21 NC 10 XA1-10, XA144 21 XAB-9-K, XA5-21, XA16-T
22 NC 11 XA1-11, XA14-7, XA74 22 XA7-2
12 XA1-12, XA7-12-NC, XA14-8
XA2 - 1 GND 13 XA1-13, XA14-9 XA5 - 1 GND
2 GND 14 XA1-14, XA14-10 2 XAB6-2, XA2-9, XA3-3, XAT-A
3 GND 15 GND 3 XA6-3, XA4-8, XA16-13, XA8-X-1,
4 GND 16 GND XA12-D
5 NC 17 GND 4 XA64, XA8-V
6 NC 18 XA1-18, XAB-18, XA5-18, XA4-18, 5 XA4-9, XA34, XA1-5, XA7-2
7 XA16-V, XA4-3, XA8-18 XA2-18, XA7-20, XA16-S 6 XAB-5
8 XA12-Y, XA2-22, XA16-17 19 XA1-19, XAB-19, XA5-19, XA4-19, 7 XA6-6
9 XA5-2, XAB-2, XA3-3, XA7-A XA2-19, XA7-21, XA16-14 8 NC
10 XA4-10, XA144 20 NC 9 XA11-22
11 XA4-11, XA14-6, XA7-D 21 NC 10 XAB-10, XA11-14, XA14-4,
12 NC 22 XA7-22 XA7-10-L







Pin No. Connection Pin No. Connection Pin No. Connection Pin No. Connection Pin No. Connection Pin No. Connection
11 XAB11, XA134, XA14:5, XA11-10, |[XA7 -A XA3-3, XAB5-2, XAB-2, XA2-9 L XA8-10, XA16-16 14 XA10-13 D XA&1-X, XA16-13 8 XA12-14
XA10-10, XA9-10 B XA8Z M XA8-11, XA12-R, XA9-8, 15 XAS8-1, Analog Output No. 1 E XA82 9 XA12-13
12 XA612 C XA7N-12, XA1-12, XA3-12, XA14-8 XA10-8, XA14-8 16 XA16-N, XA12:C F XA8A 10 XA16-L, XA14-4
13 XA6-13, XA7-13-P, XA149 D XA14-6, XA2-11, XA4-11 N XA8N, XA9-9, XA10-9, XA11-9, 17 NC H XA83 11 GND
14 XAB-14, XA7-14-R, XA14-10 E XA11-17 XA144 18 XAB-17 J XA8C 12 XA12-A
15 GND F XA11-18 P XAB-13, XA12-9, XA8-10, K XA8D 13 XA12-D, XA8-1-X
16 GND H XA11-19 XA10-10, XA11-10, XA14-5 19 NC L XA85 14 XA7-21, XA1-XA6-19
17 GND J XA78, XA38, XA11-21, XA69 R XAB14, XA12-U, XA9-11, 20 XA9-20, XA7-X M XA9-5 15 XAB8-8-J
18 XA1-18, XA3-18, XA6-18, XA4-18, K NC XA10-11, XA11-11, XA14-9 21 XA8-21, XATW N XA12-W-12-19, XA8-7-H, X A9-6 16 XAB-10-L
XA2-18, XA7-20, XA16-S L XA7-10, XA5-10, XA11-14, XA144 S XA8-15, XA12-V, XAS8-12, 22 XA9-22, XA7-V P XA10-7, XA11-7 17 XA12-Y, XA2-8-22
19 XA1-19, XA3-19, XA6-19, XA4-19, M XA7-11, XA14-5 XA10-12, XA11-12, XA14-10 R XA8-11-M, XAQ-8, XA10-8, XA148 18 XA1-7, XA8-W
XA2:19, XA7-21, XA16-14 N XA7-12, XA1-12, XA3-12, XA14-8 T XA8-16, XA9-13, XA10-13 XA11- 1 NC S XA144,XA16-10-L 19 XA13-6
20 XA4-14, XA2-14, XA14-10 P XA7-13, XA5-13, XA6-13, XA14-9 XA11-13, XA14-1-2 2 NC T XA8-13-P, XA9-10, XA10-10, 20 XA13-8
21 XA4.21, XA8-9-K, XA16-T R XA7-14, XA5-14, XAB-14, XA14-10 U XA9-18 3 NC XA11-10, XA14-5 21 XA13-1
22 XA16-U S GND V  XA64, XA5-4 U XAB8-14-R, XAS-11, XA10-11, 22 XA13-14
XA6 - 1 GND T GND W NC 4 NC XA11-11, XA14-9
5 NC
2 XA52, XA2-9, XA3-3, XA7-A U GND X NC V XA8-15-S, XA9-12, XA10-12, XA16-A XA128
3 XA53, XA4-8, XA16-13, XAS-X-1 V XA10-22, XA9-22 Y XA47 6 XA10-6, XA9-5-7, XA12-M XA11-12, XA14-10 B XA12-7
XA12-D ' W XA10-21, XA9-21 Z XA7B 7 XA10-7, XA12-P W XA12:N-12-19, XA8-7-H, XA9-6 C XA12-6
4 XA54, XAB-V X XA10-20, XA9-20 8 XA10-5, XA9-6, XA8-H-7, X A1014-13 D XA125
5 XAB6 Y NC XA9 - 1 XA10-15 Analog Output 1 XA12-12-N-19.W Y XA28:22, XA16-17 E XA124
6 XA57 Z XA4-22 532 9 XA10-9, XA9-9, XA8-12-N, XA14-4 Z NC. Z i:gg
L RAE AT XA8 - 1 XA12-D, XA8-X, XA16-13, XA5-3, 4 NC 10 iﬁ;g(’)o'x);’?i_;:’ P.XA12T, XA13. 1 XA12'S, XA144, XA16-10-L J XA12-1
9 XA38, XA7-8-J, XA11-21 XA4-8, XAG-3 5 XA9-7, XA12-M, XA10-6, XA11-6 11 XA10 1’1 XAB-14R. XA12.U 2 GND K XA12-B
10 XAB10, XA11-14, XA144 2 XA12-E 6 XA8H-7, XA12-12-N-19-W, XA10-5 -11, -14-R, U, 3 NC L XA16-10, XA144
11 XAB-11. XA134. XA14-5 XA11-10 3 XA12-H 7 XA95, XA12-M, XA10-6, XA11-6 XA9-11, XA14-9 4 XA5-11, XAB-11, XA14-5, XA11-10 M GND
XA10-16, XA9-16 ' 4 NC 8 XA811-M, XA12-R, XA10-8, 12 XA10-12, XAB-15-5, XA12-V, XA10-10, XAS-10 N XA12-C, XA10-16
12 XA5.12 5 XA12-L XA14-8 XA9-12, XA14-10 5 NC P XA8-B, XA12-10
13 XA5.13 XA7-13-P. XA14-9 6 NC 9 XA8-12-N, XA10-9, XA11-G, 13 XA10-13, XA8-16-T, XAS-13, 6 XA16-19 R XA2-20, XA44, XA8-19-2, XA12-F
14 XA514. XAT-14-R. XA14-10 7 XA8-H, XA12-12-N-19-W, XA9-6, XA14-4 XA14.12 7 XA16-W S XA7-20, XA1-XA6-18
15 GND ’ XA10-5, XA11-8, XA14-1-2 10 XA8-13P, XA12-T, XA10-10, 14 XA144, XA5-10. XA6-10. XA7-10-L 8 XA16-20 T XA89-K, XA4-21, XA5-21
16 GND 8 XA8-J, XA16-15 XA11-10, XA145 15 NC ' ' 9 NC U XA522
17 GND 9 XAB-K, XA4-21, XA5-21, XA16-T 11 XA8-14-R, XA12-U, XA10-11, 16 NG 10 XA16-X V XAB8-18, XA4-3, XA2-7
18 XA1-18, XA3-18, XA5-18, XA4-18, 10 XAB-L, XA16-16 XA1T-11, XA14-9 17 XAT-E 1] XATe-2] W XA13-7
XA218 XA7-20. XA16-S 11 XA8M, XA12-R, XAS-8, XA108 12 XA815-8, XA12-V, XA10-12, 7 XA7 12 NC X XA13-10
19 XA1-19, XA3-19, XA5-19, XA4-19 XA14-8 XA11-12, XA14-10 18 XA7-F 13 NC Y XA13-15
XA2-19’ XA7-21’ XA16-1;1 ! 12 XA8-N, XA8-9, XA10-9, XA11-9, 13 XA8-16-T, XA10-13, XA11-13, 19 XA7-H 14 XA16-22 Z NC
0 NC ' XA14-4 XA14-1-2 20 XA68 15 XA16-Y
21 NC 13 XA8-P, XA12-T, XA9-10, XA10-10, 14 XA913 21 XA7-8-J, XA38, XA6-9
22 NC XA11-10, XA14-5 15 NC 22 XA59 XA14- 1 GND
14 XAB-R, XA12-U, XA9-11, XA10-11, 17 NC 2 GND
XA11-11, XA149 17 NC XA12- 1 XA16-J 3 NC
15 XAS-S, XA12-V, XA9-12. XA10-12 18 XA8-U 2 XA16-H 4 XA1-XA7-10, XA8-12, XAZ-XA11-9
XA7 - 1 XA39 XA11-12, XA14-10 ' ’ 19 NC 3 XA16-F XA12-S, XA13-1, XA16-L-10
2 XA1:5, XA34, XAS5, XA4-9 16 XAB-T, XA9-13, XA10-13, XA11-13 20 XA10-20, XA7-X 4 XA16-E 5 XA7-11-M, XA11-10, XA10-10,
3 XA19 XA14-1.2 ’ 21 XA10-21, XA7-W 5 XA16-D XA9-10
4 XA1-11, XA3-11, XA14.7 17 XA10-18 22 XA10-22, XA7-V 6 XA16-C iﬁ%ﬁN' XA12-R, XA5-11,
5 NC 18 XA4-3, XA2- . 7 XA16-B - XA134
6 XA1.6, XA6-7 19 XA44, x:‘zq-;b,x:;lg-x,XAn»F Xate ) noog QutputNe. 2 8 XA16-A 6 XA2-11, XA4-11, XA7-D
7 NC XA169 ‘ 3 NG 9 XA9-14 7 XA1-11, XA3-11, XA74
8 XA38, XA11-21, XA6-9, XAT7-J 20 XA4-6 2 NG 10 XA8-B, XA16P 8 XA1-12, XA3-12, XA4-12,
9 NC 21 XA3-6 11 XA8-E XA7-12-N
10 XA7-L, XAB-10, XA11-14, XA144 22 XA3.7 5 XA9-6, XA8-H-7, XA12-12-N-19-W 12 XA8-7-H, XA12-N-19-W, XA9-6 9 XA1-XAT7-13, XAB-14,
11 XA7-M, XA14-5 6 XAI5-7, XA12-M, XA11-6 13 XA16-9 XAS-XA11-11, XA12-U
12 XA7-N, XA1-12, XA3-12, XA14-8 ; i:;zpk);?:ﬁm XA12-R 14 XA16-8 10 XA1-XA7-14, XAB8-15,
13 XA7P XA5-13, XAB-13, XA149  |XA8 -A XAB-19, XA44, XA2-20, XA12-F, xarag o Y 15 XA16-7 XA9-XA11-12
14 XA7-R, XA5-14, XA6-14, XA14-10 XA16-P 9 XASS XAB-12-N. XA119 16 XA16-6 11 GND
16 GND B XA12-10, XA16-P . 1e-N, 9 17 XA16-5 12 GND
16 GND C XA12-J XA14-4 18 XA164
17 GND D XA12-K 10 XA8-13-P, XA12-T, XA9-10, 19 XA12-W-N-12, XA8-7-H, XA9-6
18 NC E XA12-11 XA11-10, XA14-5 20 XA16-3 XA16- 1 XA12-22
19 NC F NC 11 XA8-14-R, XA12-U, XA9-11 21 XA16-2 2 XA12-21
20 XA1-18, XA3-18, XA6-18, XA5-18, H XA87, XA12-12-N-19-W, XAG-6, XA11-11, XA14-9 22 XA16-1 3 XA12-20
XA4-18. XA1-18, XA16-S XAB5, XA11-8, XA14-12 12 XA8-15-5, XA12-V, XA9-12, 4 XA12-18
21 XA1-19, XA3-19, XAB-19, XA5-19, J XA88,XA16-15 XA11-12, XA14-10 XA12Z-A XA16-12 5 XA12-17
XA419, XA2-19, XA16-14 K XA89, XA4-21, XA5-21, 13 XA8-16-T, XA9-13, XA11-13, B XA16-K 6 XA12-16
22 XA322 XA16-T XA14-1-2 C XA10-16, XA16-N 7 XA12-15

Table 7-2. Mother Board Pin Connections.
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Function Switching (A8)and Front Panel Switching
(AI3) Schematics and Component Location Diagrams.
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Figure 7-7. Output Filter (A9/A10) Schematic

and Component Location Diagram.
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Component Location Diagrams.
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Figure 7-10. Interface Board A16B (Option 002) or A16C (Option 003)
Schematic and Component Location Diagram.
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Code

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging
The date of revision and the date of the supplements used appear at the

to Name) and their latest supplements

CODE LIST OF MANUFACTURERS

betical codes have been arbitrarily assigned to supphers not appearing in the H4 Handbooks

No Manufacturer Address
00000 U.S A Common. ...... Any supplier of U, S
00136  McCoy Electronics. . .Mount Holly Springs, Pa.
00213 Sage Electronics Corp Rochester, N.Y.
00287 Cemco. Inc. .. ........ - Danielson, Conn
00334 Humidial ......... . . Colton, Calif
00348  Mictron, Co., Inc.. . . Valle) Stream, N. V.
00373 GarlockInc. .. ......... Cherry Hill, N.J
00656  Aerovox Corp. . ... ... .. New Bedford,Mass.
00779  Amp.Inc. ........... . Harrisburg. Pa.
00781  Aircraft Radio Corp.. .. . Boonton, N.J
00809 Croven, Ltd. . . ... .. whnm Ontario, Canada
00815 Northern Engineering

Laboratories, Inc. . . . ... .. Burlington, Wis.
00853 Sangamo Electric Co.,

Pickens Div. . ... ... .. .Pickens, §.C.
00866 Goe Engineering Co. . . . .City of Industry, Cal.
00891  Carl E. Holmes Corp.. . .. . Los Angeles, Cal
00929 Microlabine.. ... ... ... .. Livingston, N.J
01002  General Electric Co.,

Capacitor Dept.. . . . .. .. Hudson Falls, N.Y.
01009  Alden Products Co. .. ... ... Brockton,Mass.
01121 Allen Bradley Co.. .. ....... Milwaukee  Wis
01255 Litton Industries, Inc. . . . . Beverly Hills, Cal.
01281 TRW Semiconductors,Inc. . . . . Lawndale, Cal
01295 Texas Instruments, Inc.,

Transistor Products Div. . .. .. Dallas, Texas
01349  The Alliance Mfg. Co . . .. . . . . Alliance, Ohio
01538 Small PartsInc. ... ... .. Los Angeles, Cal.
01589  Pacific Relays, Inc. . .. .. ... Van Nuys, Cal.
01670  Gudebrod Bros. Silk Co. . .. .. New York, N.Y,
01930  Amerock Corp. e Rockford. 1I1.
01960  Pulse Engineering Co . . .. . Santa Clara, Cal.
02114  Ferroxcube Corp. of

America . ... ... . ..., .. Saugerties, N.Y.
02116 Wheelock Signals,Inc.. . . .. Long Branch, N.J.
02286 Cole Rubber and Plastics Inc . .Sunnyvale, Cal.
02660 Amphenol-Borg Electronics

Corp. -+« v v i Broadview, Iil.
02735 Radio Corp. of America, Semi-

conductor and Materials

Division . .. .. ... ... ... Somerville, N.J
02771 Vocaline Co.of America,

Inc, ... oo i 0Old Saybrook, Conn.
02777  Hopkins EngineeringCo. . . .San Fernando, Cal.
02875 Hudson Tool & Die . .. ... .. . . Newark,N.J .
03296 Nylon Molding Corp. . . . . . . . Springfield, N.J.
03508 G.E. Semiconductor Prod.

Dept. .. ... ... ... Syracuse, N. Y.
03705 Apex Machine & Tool Co. . ... .. Dayton,Ohio
03797 Eldema Corp. . .......... Compton, Calif.
03818  Parker Seal Co.. .. ..... .Los Angeles, Cal.
03877 Transitron Electric Corp. . . Wakefield, Mass.
03888  Pyrofilm Resistor Co.,

Inc. ... Cedar Knolls, N.J.
03954  Singer Co., Diehl Div.,

Finderne Plant. . .. .. ... Sumerville, N.J.
04009 Arrow, Hart and Hegeman

Elect. Co.. . ....... .. .. Hartford, Conn.
04013 Taruus Corp. ... ...... Lambertville, N.J.
04062  Arco Electronic Inc.. . . . .. Great Neck, N. Y
04217 EssexWire. . . . ... .. ... Los Angeles, Cal.
04222 Hi-Q Division of Aerovox. . Myrtle Beach, §.C.
04354  Precision Paper Tube Co. . .. .. Wheeling, IIL
04404  Palo Alto Division of Hewlett-

Packard Co. . ........ ... Palo Alto, Cal.
04651 Sylvania Electric Products,

Microwave Device Div. . .Mountain View, Cal.
04673 Dakota Engr.Inc. . .. ... .. Culver City, Cal.
04713  Motorola Inc. Semiconductor

Prod. Div. . ... ....... Phoenix, Arizona
04732  Filtron Co. ,Inc. Western

Div. ...... . . Culver City, Cal.
04773  Automatic Elect.nc Co ....... Northlake, Iii.
04796  Sequoia Wire Co. . .. .. .. Redwood City, Cal.
04811  Precision Coil Spring Co. . . . . El Monte, Cal.
04870 P.M. Motor Company . . .Westchester, 1L
04919  Component Mfg. Service

Co. ... ....... W. Bridgewater., Mass
05006 Twentieth Century Plastics,

Inc. ... ... Los Angeles. Cal.
05277  Westinghouse Electric Corp.

Semiconductor Dept. . . . Youngwood. Pa.
00015-49

Revised: May,

1970

Caode
No

05347
05397

05574
05593
05616

05624
05728

05729
05783
05820
06004

06090
06175

06402
06540
06555

06666
06751
06812
06980
07088
07128
07137

07138

07149
07233
07256
07261
07263

07322
07387
07397

07700

07829
07910
07933

07980

08145
08289
08358

08524
08664
08717
08718

08727
08792

08806

08984
08026
09097
09134
09145

09250
09353
09569

09795
09922
10214

10411
10646

Manufacturer Address

Ultronix, Inc. . . . San Mateo. Cal
Union Carbine Corp .. Elorl
D .
Viking Ind. Inc. . .
Icore Electru- Plas!:cs ln(
Cosmo Plastic (¢ o El(»clnml
Spec. Co.d

Barber Colman Co.
Tiffen Optical Co.

. Roslyn Hemhts
Metrn Tel Corp.
Stewart Engineering Co
Wakefield Engineering Inc.. . .

.New York, N Y
. Canoga Park, Cul
.Sunnvvale, Cal.

Cleveland. Ohio
Rockford. Il.

Long Island, N. Y.

Westbury N. Y
. Santa Cruz, Cal
.Wakefield. Mass.

Bassick Co. . Div. of Stewart

Warner Corp Bridgeport. Conn.
Ravchem Corp. . . . . Redwood City, Cal
Bausch and Lomb Optical

Co. . .. ... .Rochester, N. Y
E. T A Produr(s Co 0{

America . ... ... .. . Chicago, 11},
Amatom Electronic Hard\xare

Co.. Inc. . New Rochelle. N. Y
Beede Electncal Instrumen!

Co..lnco o000 Penacook. N. H
Genera! Devices Co. .Inc. .. . . Indianapolis, Ind.
Components Inc. .Ariz. Div. . . Phoemx, Arizona
Torrington Mig. Co. .West Div. . . Van Nuys, Cal.

San Carlos. Cal.
. Van Nuys, Cal.

Varian Assoc. Etmac Div. . . ..
Kelvin Electric Co. .

Digatran Co. . Pasadena. Cal.
Transistor Eleclromcs
Corp.. ... ........ . Minneapolis, Minn.

Westinghouse Electric

Corp. ,Electronic Tube Div. . .. .Elmira, N. Y.
Filmohm Corp. . . . . ... New York. N. Y.
Cinch-Graphik Co. City of Industry, Cal.
Siltcon Transistor Corp Carle Place, N. Y.
Avnet Corp.. .. ...... Culver City, Cai

Fairchild Camera & Inst. Corp.,
Semiconductor Div.. . . .. Mountain View, Cal
Minnesota Rubber Co. . . . Minneapohs. Minn.

Birtcher Corp. The . . .. .. Monterey Park. Cal
Sylvania Elect. Prod. Inc.,
Mt. View Operations . . . .
Technical Wire Products

Mountain View . Cal

Inc. ... ... .. ... . Cranford. N. J.
Bodine Elect.Co. .. .. . ...... Chicago, 11I.
Continental Device Corp.. . ... Hawthorne. Cal.

Raytheon Mfg. Co. . Semi-
conductor Div. . . .. .. ..
Hewlett-Packard Co. ,

New Jersey Division . Rockaway, N.J.
U.S. Engineering Co. . . . ... Los Angeles, Cal.
Blinn. Delbert Co.. ... . ... ... Pomona, Cal.
Burgess Battery Co. . ... ... ..

. . Niagara Falls, Ontarm Canada
Deutsch Fastener Corp. . ... Los Angeles. Cal.
Bristol Co., The Waterbury, Conn
Sloan Compa.ny Sun Valley, Cal.
ITT Cannen Etectric Inc. |

Phoenix Div.. . Phoenix, Arizona
National Radio Lab.Inc. . ... .. Paramus, N.J.
CBS Electronics Semiconductor

Operations.Div.of CBSInc . . . .
General Electric Co. .

Miniature Lamp Dept. .
Mel-Rain .
Babcock Relays Div. .
Electromic Enclosures Inc.. .
Texas Capacitor Co.

Tech. Ind. Inc. Atohm

Elect
Electro Assemblies,
C & K Components Inc.. . . ...
Mallory Battery Co. of

Canada. Ltd Toronto. Ontario. Canada
Pennsylvama Floraocarbon Clifton Heights. Penn.
Burndy Corp. .. .. .. ... .. Norwalk, Conn
General Tranbxsmr Weslern

Corp
Ti-Tal.Inc.

Carborundum Co.

Mountain View, Cal.

Lowell, Mass

. Cleveland. Ohio
. .Indianapolis, Ind.
...... Costa Mesa. Cal
Los Angeles, Calif .
Houston. Texas

Burbank, Cal
.Chicago, Il
Newlon. Mass

Los Angeles. Cal
. Berkeleyv. Cal.
Niagara Falls. N Y

Code
Na

11236
11237

11242
11312

11314
11453
11534
11711

11717
11870
12136
12361
12574

12697
12728
12859
12881
12930
12954
13019
13061
13103
13327
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14960
15106
15203
15287
15281
15558
15566
15631
15772

15801
15818
16037
16179
16352
16554
16585
16688

16754
17109
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18612
16872
18811
19315

19560

19589

Handbooks H4-1 ‘Name 1o Coder and H4-2 ‘(Codr

bottan. of each page. Alpha-

Manufacturer Address

CTS of Berne, Inc, Berne | Ind
Chicago Telephone of

California. Inc 50. Pasadena. Cal
Bay State Electromcs Corp - Waltham. Mass
Teledvne Inc. . Microwave
Div

National Seal

Precision Connector Corp
Duncan Electronics Inc.
General Instrument Corp. .
Semiconductor Division Products

Pale Alto, Cal.
Downey, Cal.
Jamaica, N Y.
Costa Mesa, Cal.

Group . Newark, N.J.
Imperial Elemronu Inc Buena Park, Cal.
Melabs, Inc. Pualo Alto, Cal.

. Camden, N.J.
Shady Grove, Pa.

Philadelphia Handle Cu
Grove Mfg. Co. . Inc
Gulton Ind. Inc. .Dala System
Div . . Albuquerque, N. M.
Clarostat Mrg Co . . Dover, N.H.
Elmar Filter Corp . W. Haven, Conn.
Nippon Electric Co. . Ltd. Tokyo. Japan
Metex Electronics Corp. . Clark, N.J.
Delta Semiconductor Inc Newport Beach, Cal.
Dickson Electromcs Corp.. . Scottsdale, Arizona
Airco Supply Co. . Inc . Witchita, Kansas

Wilco Products .Detroit. Mich.
Thermolloy. . . . . ... Dallas, Texas
Solitron Devices Inc . Tappan. N. Y.

Telefunken (GmbH) .Hanover .Germany
Midland-Wright Div. of
Pacific Industries, Inc. . .
Sem-Tech .
Calif. Resistor Corp . . . .
American Components, inc..
ITT Semiconductor. a Div. of
Int. Telephone and Telegraph
Corporation . . .West Palm Beach, Fla.
Hewlett-Packard Company. . . . . Loveland, Colo.
Cornell Dublier Electric Corp .. . Newark, N.J
Corning Glass Works . . . . . . Cornming. N. Y.
Electro Cube Inc. . . San Gabriel.Cal.
Williams Mfg. Co. .. . .. San Jose. Cal.
The Sphere Co. .Inc, . Little Falls. N.J.
Webster Electronics Co. . . . . . New York, N. Y.
Scionics Corp. . .. ..., .. Northridge . Cal.
Adjustable Bushing Co. . . . . N. Hollywood. Cal.
Micron Electronics. Garden City, Long IslandN Y.
Amprobe Inst. Corp. Lynbrook. N. Y,
Cabletronics - - - - . - . . .Costa Mesa. Cal.
Twentieth Century Coil

Spring Co
Fenwal Elect.
Amelco Inc.
Spruce Pine Mica Co. . . .

. Kansas City, Kansas
.Newbury Park, Cal.
Santa Monica, Cal.

. Conshohocken, Pa.

Santa Clara. Cal.
Framingham, Mass
Mountain View. Cal
. Spruce Pine. N.C.

Inc. . ..

Omni-Spectra Inc. . . . . Detroit, lllv
Computer Diode Corp. . Lodi. N
Electroid Co. Union, .\,J

Boots Aircraft Nut Corp. . . Pasadena. Cal.

Ideal Prec. Mcter Co. .Inc..

De Jur Meter Div Brooklyn. N Y
Delco Radio Div. of G M Corp Kokomo. Ind.
Thermonetics Inc. . Canoga Park.Cal
Tranex Company Mountain View, Cal.
Hamhin Metal Products C(nrp Akron. Ohio
Angstrohm Prec. Inc . Nu. Hollvwood. Cal

Sunnyvale, Cal
Manchester. N H
Palo Alto.Cal
Palo Alto.Cal
Sunnvvale Cal
Holliston. Mass
Des Plawnes. 1l
Plamnville. Mass
Kisco, N Y
Malvern. Pa

Siliconix Inc. .
McGraw-Edison Co
Power Design Pacific Inc
Clevite Corp. Semiconductor Div
Swuenetics Corp. .
Ty-Car Mig. Co. .inc

TRW Elect. Comp. D
Chomerics

Curtrs ]n~lrun~onl Inc Mt
Vishayv Instruments Inc

E. 1. DuPontand G, Inc. Wilmington. Del
Durant Mz, Co AMilwaukee . Was
The Bendix Corp. . Navigation &
Control Dy Teterboro. N.J
Sumas A Edison Industries,
v of MeGras -Edison West Orange. N.J
Cuonena Raldwin Park. Cal
From Handboos plements
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que Manufacturer Address
No.
19644 LRC Electromics . . . . . ... .. Horseheads N Y.
19701 Electra Mfg. Co. ... ... Independence , Kansas
20183  General Atronics Corp. . .. .. Philadelphia. Pa.
21226  Executone, Inc. .. ... Long Island City, N.Y.
21355 Fafmr Bearing Co.,The . . . New Britian, Conn.
21520  Fansteel Metallurgical Corp. . . .N. Chicago, IlI.
23020 GeneralReed Co. . ......... Metuchen, N.J
23042 Texscan Corp. .. ........ Indianapolis. Ind.
23783 British Radio Electronics Ltd. . .Washington, DC.
24455 G.E. Lamp Diwvision. Nela Park,Cleveland, Ohio
24655  General RadioCo. . . ... .. West Concord, Mass.
24681 Memcor Inc. .Comp.Div. .. .... Huntington .Ind.
26365 Gries Reproducer Corp. . .. New Rochelle. N. Y.
26462  Grobert File Co.of America.inc. Carlstadt, N.J.
26851 Compac Hollister Co. .. .. ... Hollister. Cal.
26992  Hamiltton Watch Co. .. .. .. ... Lancaster. Pa
28480 Hewlett-Packard Co. . Palo Alto, Cal.
28520 Heyman Mig.Co. . ... ... ... Kenilworth, N.J.
30817 Instrument Speciaities Co.,
INC. - v o e Little Falls, N.J.
33173 G.E. Receiving Tube Dept. . . . .Owensboro. Ky.
35434 LectrohnmInc. . ............. Chicago, I
36196  Stanwyck Coil Products.
Ltd. ........ Hawkesbury, Ontario, Canada
36287 Cunningham, W.H. & Hill,
Ltd, ... Toronto, Ontario. Canada
37942 P.R. Mallory & Co. .Inc. . Indianapolis, Ind.
39543  Mechanical Industries Prod. Co. . Akron. Ohio
40920 Mimature Precision Bearings.Inc. . Keene. N H.
40931 Honeywelllnc. . ......... Minneapolis. Minn.
42190 Muter Co. . . . . .. Chicago. IlL.
43990 C.A NorgrenCo. ........ Englewood. Colo.
44655 Ohmite Mig. Co. Skokie, Iil.
46384 Penn Eng.&Mfg. Corp. ... ... Doylestown, Pa.
47904 Polaroid Corp. . . . .. ... .. Cambridge. Mass.
48620  Precision Thermometer &
Inst. Co. - - ..« .. Southampton, Pa.
49956  Microwave & ‘Power Tube Div. . . Waltham, Mass.
52090 Rowan Controtler Co Westminster , Md.
52983 HP Co . Med. Elec. . Waltham, Mass.
54294 Shatlcross Mfg.Co. . ... ... .. .. Selma, N.C.
55026 Simpson Electraic Co. . .. .. .. ... Chicago. Il
55933 Sonotone Corp. - . . . .. ... .. Elmsford, N. Y.
55938 Raytheon Co.Commercial Apparatus
& System Div. .. .. .. .. So. Norwalk, Conn.
56137  Spaulding Fibre Co.. Inc. . ... Tonawanda, N.Y.
56289  Sprague Electric Co. North Adams, Mass.
58474  Superior Elect.Co. . ......... Bristol, Conn.
59446 TelexCorp. - .. .. -« Tulsa, Okla.
59730 Thomas & Betts Co. . . .. .. ... Ehizabeth, N.J.
60741 Triplett Electrical Inst. Co. . Bluffton, Ohio
61775 Umon Switch and Signal Div. of
Westinghouse Air Brake Co. . . Pittsburgh, Pa.
62119  Universal Electric Co. . . ... .. Owosso, Mich.
63743  Ward-Leonard Electric Co. . . Mt. Vernon, N. Y.
64959 Western Electric Co.. Inc. . .. New York, N.Y.
65092 Weston Inst. Inc. Weston-Newark. Newark, N.J.
66295  Wittek Mfg. Co. .. .. .. ... ... Chicago, Ill.
66346  Minnesota Mining & Mfg. Co.
Revere Mincom Div. .. ... .. St. Paul. Minn.
70276 AllenMfg. Co. . .. ....... .. Hartford. Conn.
70309  Allied Control .. . ... ...... New York. N.Y.
70318  Allmetal Screw ProductCo., Inc.
............... Garden City, N. Y.
70417 Amp]ev( Div. of Chrysler Corp. .Detroit, Mich.
70485  Atlantic India Rubber Works, Inc. . . Chicago. Il
70563  Amperite Co. . Inc. . Union City, N.J.
70674 ADC Products Inc. Minneapolis. Minn.
70903  Belden Mfg. Co. .. .. .. oL . Chicago. 1l
70998  Bard Electric Corp. . . . . .. . Cleveland. Ohio
71002  Birnbach Radio Co o New York. N.Y.
71034  Bliley Electric Co. .Inc. ... ... ... Erie, Pa.
71041  Boston Gear Works Div. of
Murray Co. of Texas . Quincey, Mass.
71218  Bud Radio. Inc. . . \\moughb\ Ohio
71279 Cambridge Thermlomcs Corp Cambndze Mass.
71286 Camloc Fastener Corp. ... ... Paramus. N.J.
71313 Cardwell Condenser Corp.
............... Lindenhurst, L.I.. N Y
71400  Bussmann Mig. Div. of
McGraw-Edison Co. .. .. ... St. Louis. Mo.
71436  Chicago Condenser Corp. . Chicago. TIl.
71447  Calif. Spring Co. .Inc . Pico-Rivera. Cal.
71450 CTSCorp. .. - .. oot iii o Elkhart. Ind.
71468 ITT Cannon Electric Inc. Los Angeles. Cal
71471 Cinema. Dwv. Aerovox Corp. . . .. Burbank. Cal
00015-49
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CODE

Code
No

71482
71590

71616
71700
71707
71744
71785

71984
72136

72619
72656

72699

72765
72825
72928
72962
12964
72982
73061
73076
73125

73293

13445
73506

73559
73586
73682

73734
13743
73793
73846
73899
73905
73957
74276
74455
74861
74868

74970
75042
75263
75378
75382
75818
75915
76005
76210
76433

76487
76493
76530

76545
76703
76854
77068

77075
17221

77252
77342

77630
77638

77764
77969
78189

78277
78283
78290

LIST OF MANUFACTURERS (Continued)

Manufacturer Address

C.P Clare & Co .Chicago. 1l
Centralab Div. of
Globe Union Inc

Commercial Plastics Co. .. . .

....... Milwaukee, Wis
.Chicago. I}

Cormish Wire Co.. The ... .. New York. N Y.
Coto Coil Co. .Inc. .. .. .. Providence. R. I
Chicago Miniature Lamp Works . . .Chicago, 111
Cinch Mfg. Co. .

Howard B. Jones Div. . ... .. .Chicago. 1l

Dow Corning Corp. . ... ... .. Midland, Mich
Electro Motive Mfg. Co.
Witlhimantic, Conn.

.Brooklyn, N. Y.

Dialight Corp -

Indiana General Corp. .
Electronics Div

General Instrument Corp. .
Cap Division .

Drake Mifg. Co.

Hugh H. Eby Inc.

..... . Keasby, N.J.
..... Newark, N.J.
Harwood Heights, Iii

. Philadelphia, Pa.

Gudeman Co. .. .......... . .Chicago. 11l
Elastic Stop Nut Corp ......... Union. N.J
Robert M. Hadley Co. . Los Angeles. Cal.
Erie Technological Products, Inc. . . .Erie. Pa
Hansen Mfg. Co.. Inc .. ... .. Princeton, Ind,
H. M. Harper Co. e Chicago. it
Helipot Div. of Beckman Inst. , Inc.

........... . Fullerton. Cal.
Hughes Products Dxnsmn or
Hughes Aircraft Co. Newport Beach, Cal
Amperex Elect. Co .Hicksville, L.I. /N Y.
Bradley Semiconductor Cnrp
. New Haven. Conn.
Carling Electric. ]nr . . Hartford. Conn.
Circle FMig. Co. . .. .. .. ..., Trenton. N.J.
George K. Garrett Co. .

Div. MSL Industries. Inc.. . Philadelphia. Pa.
Federal Screw Products, Inc. . .. .Chicago. Ill.
Fischer Special Mfg. Co. .. .. Cincinnati, Ohio
General Industries Co. . The . . . . . Elyria, Ohio
Goshen Stamping & Tool Co. . .. .. Goshen, Ind.

JFD Electronics Corp. . ... ... Brookiyn. N Y.

Jennings Radio Mfg. Corp. . .. . SanJose. Cal.
Groove-Pin Corp. . ... ..... Ridpefield, N.J.
Signalite Inc. . ... ... ... ... Neptune, N.J.
J.H. Winns. and Sons . Winchester., Mass.

Industrial Condenser Corp. . ... .. Chicago, Il
R. F. Products Division of
Amphenol -Borg Electronic Corp.
e Danbury. Conn.
E.F. JohnsonCo. ... ....... Waseca. Minn,
International Resistance Co. . Philadelphia. Pa.

Keystone Carbon Co.. Inc. .. .. St. Marys, Pa.
CTS Knights, Inc. ... ... ..... Sandwich, Ill.
Kulka Electric Corp. . .. ... Mt, Vernon. N. Y.
Lenz Electric Mig. Co. . .. .. ... Chicago. 111
Littlefuse, Inc. ... ... .... Des Plaines, Il
Lord Mfg. Co. . ... ........... Erie. Pa.

C.W. Marwedel
General Instrument Corp. ,

Micamold Division . .. ... ... Newark, N.J.
James Millen Mfg. Co.. Inc. .. Malden, Mass.
J.W. Miller Co. . .. ... ... Los Angeles, Cal.
Cinch-Monadnock. Div. of United Carr

Fastener Corp. San Leandro, Cal.
Mueller Electric Co .Cleveland, Ohio
National Union .. ..Newark, N.J.
Oak Manufacturing Co. . Crystal Lake, Il
The Bendix Corp. .

Electrodynamics Div. . N. Hollywood, Cal.
Pacific Metals Co. . ... .. San Francisco. Cal.
Phaostran Instrument and

Electronic Co. .. ... ... So. Pasadena, Cal.
Philadelphia Steel and

Wire Corp. Philadelphia. Pa.
American Machine & Foundry Co.

Potter & Brumfield Div.. . .. . Princeton. Ind.
TRW Electronic Components Div. Camden, N.J.
General Instrument Corp. .

Rectifier Division
Resistance Products Co. .
Rubbercraft Corp. of Calif.
Shakeproo! Division of

Ithnois Tool Works
Sigma . . ..
Signal Indicator Corp. .. .. ..
Struthers-Dunn Inc.

......... Brooklyn, N. Y.
. Harrisburg. Pa.
. Torrance. Cal.

............ LI
.So. Braintree, Mass
New York. N.Y.
Pitman. N.J.

Code
No.

78452
78471
78488
76493
78553
78790
18947
79136
79142
79251
79727

79963
80031

80033
80120
80131

80207

80223
80248
80294
80411

80486
80509
80583
80640
80813
81030
81073
81095
81312

81349
81483
81541
81860

82042
82047

82116
82142

82170

82209
82219

82376
82389
82647

82768
82866
82877
82893
83058
83086

83125

83148
83186
83298
83315
83324
83330
83332
83385
83501

83594
83740

83777
83821
83942
84171
84396
84411

Marnufacturer Address
Thompson-Bremer & Co. . Chicago. NI
Titley Mfp. Co A S"m Francisco, Cal
Stackpole Carbon Co. . . . .St. Marys, Pa

Waltham. Mass
Cleveland. Ohio

San Gabriel, Cal

. . Newtonville, Mass
. Long Island City, N. Y
. Hartford, Conn
. Chicago, Il

Standard Thomson Corp
Tinnerman Products. Inc
Transformer Engineers
Ucinite Co. . . .. ..
Waldes Kohtnoor Inc.
Veeder Root, Inc.
Wenco Mfg. Co. .. . ..
Continental-Wirt Electromcs Corp
............... Philadelphia. Pa.

Zmn(k Mig. Corp New Rochelle, N Y.
Mepco Dyvision of Sessions Clock Co.
Morristown, N.J.
Prestole Corp N . Toledo. Ohio
Schnitzer Alloy Produ('ts Co . Elizabeth, N.J.
Electronic Industries Association.

Standard tube or semi-conductor device,

anv manufacturer.
Ummax Switch, Div.

Corp. . .
United Transiormer Corp
Oxford Electric Corp. .

Maxon Electronics
. Walhingford. Conn.
.New York, N. Y.
. Chicago, Il1.

Bourns Inc.. .. .. ... ... Riverside, Cal.
Arco Div. of Robertshaw Controls Co.
................ Columbus, Ohio
All Star Products Inc. . . ... .. Defiance. Ohio
Avery Label Co. . . ... .. .. Monrovia, Cal.
Hammarlund Co. . Inc. . . . ... Mars Hill. N.C.

. Boston, Mass.
. Dayton, Chio
QOrange. Conn.

Stevens. Arnold, Co. .Inc
Dimco Gray Co.

International Inst. Inc

Gravhill Co. . LaGrange, Iil.
Triad Transformer Curp . . Venice, Cal.
Winchester Elec. Dwv. Litton Ind. . Inc.

. Oakville, Conn.
Military Specification . . ... ... ... ... ..
International Rectifier Corp El Segundo. Cal.
Airpax Electronics. Inc. . Cambridge. Maryland
Barry Controls, Div. Barry Wright Corp.

.................. Watertown, Mass.
Carter Precision Electric Co. .. .. Skokie, Il
Sperti Faraday Inc. . Copper Hewitt

Electric Div. .. ... ... ... Hoboken, N.J.
Electric Regulator Corp. . Norwalk, Conn.
Jeffers Electronics Division of

Speer Carbon Co. ..
Fairchild Camera & Inst, Corp

Space & Defense Systems Div. .Paramus. N.J.
Magurie Industries, Inc. . . . . Greenwich, Conn,
Sylvania Electric Prod. |

Electronic Tube Division .Emporium, Pa.
Astron Corp. . . . .East Newark. Harrison, N. J.
Switcheraft, Inc. . .. ... Chicago, Il1.
Metals & Controls Inc. ,

Spencer Products. . .. .. .. Attleboro, Mass,
Phillips-Advance Control Co.. .. .. .Joliet, Iil.
Research Products Corp. . Madison. Wis.
Rolton'Mig. Co.. Inc. Woodstock, N. Y.
Vector Electronic Co. Glendale, Cal.
Carr Fastener Co. . . . Cambridge, Mass.
New Hampshire Ball

Bearing. Inc.
General Instrument Corp. .

Capacitor Dwv.. .. ... .. .. Darlington, S.C.
ITT Wire and Cable Di .Los Angeles, Cal.
Victory Eng. Corp. Springfield, N.J.
Bendix Corp., Red Bank Div.. . Red Bank, N.J.
Hubbell Corp. ... .. ...... .. Mundelein, I1L.

. Du Bois, Pa.

Peterborough, N.H.

RosanlInc. . .......... Newport Beach, Cal.
Smith., Herman H., Inc. . . Brooklyn. N. Y.
Tech Labs ... ....... Palisades Park, N.J.

Central Screw Co. . . ... ... .. Chicago. Ill.
Gavitt Wire and Cable Co. . Div. of
Amerace Corp. Brookfield, Mass.

Burroughs Corp. . Electronic

Tube Div. . .. ... ... ..... Plainfield, N.J.
Union Carbide Corp.. Consumer

Prod. Dw. . ... ... .New York, N. Y.
Model Eng. and Mfg. . Inc. .. . Huntington, Ind.
Lovd Scruggs Co. .. .. ... ... .. Festus, Mo.
Aeronautical Inst. & Radio Co. .Lodi, N.J.

Great Neck, N. Y.
San Francisco, Cal,
Ogallala. Neb.

Arco Electronics Inc.
A.J. Glesener Co.. Inc. . .
TRW Capacitor Div.

From: Handbook Supplements
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Code
No.

94870
85454
85471
85474
85660
85911
86174
86197

86579
86684

86928
87034
87216

87473

87664
87930
88140
88220
88698
89231
89473
89479
89665
20030
90179

90365

80763
90970
91146

91260
91345
81418
81506
91637
91662
91673
91737
91827
91886

Manufacturer Address
Sarkes Tarzian, Inc. . ... ... Bloomington, Ind
Boonton Molding Company . . . . . . Boonton, N.J.

San Francisco, Cal
. San Francisco, Cal.
Hamden, Conn.

. Chicago, NI

A.B. Boyd Co.
R.M. Bracamonte & Co. . .
Koiled Kords,
Seamless Rubber Co.
Fafnir Bearing Co Los Angeles Cahf.
Clifton Prectsion Products Co., Inc.

........... . Chnon Heights, Pa.
Precision Rubber Products Corp. Dayton, Ohio
Radio Corp. of America, Electronic Comp.

& Devices Division . Harrison, N.J.
Seastrom Mifg. Co. Glendale, Cal,
Marco Industries Anaheim, Cal.
Philco Corporation {Lansdale Division)

.................... Lansdale, Pa.
Western Fibrous Glass Products Co.

................... San Francisco, Cal.
Van Waters & Rogers Inc. . . San Francisco, Cal.
Tower Mig. Corp. Providence, R. 1.
Cutler-Hammer, Inc Lincoin, Ill

Gould-National Batteries. Inc. . . St. Paul, Minn.
General Mills, Inc. . ..... ..., Buffalo, N. Y.
Graybar Electric Co. . ... ... Qakland, Cal.
G. E. Distributing Corp. . . .. Schenectady, N.Y.
Security Co. O Detroit, Mich.

United Transformer Co ...... Chicago, Il
United Shoe Machinery Corp. . . . Beverly, Mass.
U.S. Rubber Co., Consumer Ind. &

Plastics Prod. Div. . ... ... .. Passaic, N.J.
Belleville Speciality Tool Mfg. , Inc

....................... Belleville, 11l
United Carr Fastener Corp. ... .. Chicago, 1l
Bearing Engineering Co. . . . San Francisco, Cal.
ITT Cannon Elect. Inc., Salem Div.

....................... Salem, Mass.
Connor Spring Mig. Co. . San Francisco, Cal.
Miller Dial & Nameplate Co. . . . El Monte, Cal.
Radio Materials Co. . Chicago, Il

AugatlInc, .............. Attleboro Mass,
Dale Electronics, Inc. .. .... Columbus . Nebr.
ElcoCorp. ............. Willow Grove. Pa.

Epiphone Inc. . ... . ....... New York, N. Y.
Gremar Mfg. Co..Inc. ... .. Wakefield, Mass.
K F Development Co. . .. .. Redwood City, Cal.
MalcoMfg. . Inc. . ......... ... Chicago, Iil.

CODE LIST OF MANUFACTURERS (Continved)

Code
No

91929

91961
92180
92367
92607

92702
92966
93332

93369
93410

83632
93929
94137
94144

94148
94154
94197

94222
94330
94375
94682

94696
95023

95146
95236
95238
95263
95265
85275
95348
95354
95566
895712
95984
85987
96067

Manufacturer Address

Honeywell Inc. ., Micro Switch Division
...................... Freeport, Iil
Nahm-Bros. Spring Co. Oakland, Cal.
Tru-Connector Corp. .. ... .. Peabody, Mass.
Elgeet Optical Co., Inc. . ... Rochester, N. Y.

Tensolite Insulated Wire Co., Inc.
Tarrytown, N. Y.

IMC Magnetics Corp. . . .Westbury, L.1., N. Y.
Hudson Lamp Co. ... ... .. . Kearney, N.J.
Sylvama Electric Prod. Inc.,

Semiconductor Div. . . ... .. Woburn, Maas.

Robbins & Myers Inc. . . . Pallisades Park, N.J.
Stemco Controla, Div. of Essex

Wire Corp. . . . Manslield, Ohio
Waters Mfg. Co. . . ... ... . Culver City, Cal
G. V. Controls Livingston, N.J.

Genera! Cable Corp. .. .... Bayonne, N.J.
Raytheon Co., Comp. Div.,
Ind. Comp. Operations . . . ... Quincy, Mass.

Scientific Electronics
Products, Inc.. . ..
Wagner Elect. Corp.,
Tung-Sol Div.
Curtiss-Wright Corp. .
Electronics Div,

. Loveland, Colo.

............ Newark, N.J.
East Patterson, N.J.
South Chester Corp. .. ....... Chester, Pa.
Wire Cloth Products. Inc. . . ... .Bellwood, Ill.
Automatic Metal Products Co. . Brooklyn, N.Y.
Worcester Pressed Aluminum Corp.

................... Worcester. Mass,
Magnecraft Electric Co. . ... ... Chicago. Il
George A. Philbrick Researchers. Inc.

. Boston, Mass.
Lawrence. Mass.
........ Diania, Fla.

, Woodside, N. Y,
.Long Island, N. Y

.Sheridan, Wyo.
.......... Bridgeport, Conn,
. Bloomfield. N.J.
Rolling Meadows, Iil
. Marengo. Il

Alco Elect. Mig. Co. .
Allies Products Corp.
Continental Connector Corp.
Leecraft Mig. Co., Inc. ..
National Coil Co. . . . . .
Vitramon. Inc,
Gordos Corp.
Methode Mfg. Co.
Arnold Engineering Co.

Dage Electric Co., Inc . Franklin, Ind,
Siemon Mfg. Co. . ... .. ..... Wayne, 111
Weckesser Co. . Chicago. 1.

Microwave Assoc. ,We- inc . Sunnyvale, Cal.

Code
No

96085
96256
962396
9639¢€

96330
96341
96501
96508
96733
96881
97464
97539
97979
97983

98141
98159
98220

98278
98291
98376
98410
98731

98734

98821
98978

99109
99313
99378
899515
99707

99800
99848
99928
99934
99942

99957

Manufacturer Address
H1-Q Div. of Aerovox Corp. . Olean, N. Y.
Thordarson-Meissner Inc . Mt. Carmel, Il1.

Solar Mfg. Co. .. . ... ... Los Angeles, Cal.
Microswitch, Div, of
Minn. -Honevwell
Carlton Screw Co. .
Microwave Associates. Inc. . Burhngton, Mass.
Excel Transformer Co. . . . . Oakland, Cal.
Xcelite, Inc, .. ... .. .Orchard Park, N. Y.
San Fernando Elec. Mifg. Co. San Fernando, Cal.
Thomson Ind. Inc. Long Island, N. Y.
Industrial Retaimng Ring Co. Irvington, N.J.
Automatic & Precision Mfg. . . Engiewood. N.J.
Reon Resistor Corp. . .. ... . Yonkers., N. Y.

Litton System Inc., Adler -Westrex

Commun. Div. . ... .. . New Rochelle, N. Y.
R-Tronics, Inc. . . . Jamaica. N Y
Rubber Teck. Inc. .. .Gardena, Cal
Hewlett-Packard Co.,

Medical Elec. Div. . .
Microdot,
Sealectro Corp
Zero Mfg. Co.
Etc Inc.
General Mills Inc. .

Freeport, IlL
Chicago, Il

..... Pasadena. Cal
So. Pasadena. Cal.
. Mamaronech. N Y.
.Burbank. Cal.
............ .Cleveland, Ohio
Electromcs Div

...... . Minneapolis, Minn,

Paeco Division of Hev\ fett-Packard Co.
............... . Palo Alto, Cal.
North Hills Electronics. Inc . Glen Cove. N. Y.

International Electronic Research Corp
Burbank, Cal.
New York, N. Y.
Palo Alto, Cal

Columbxa Technical Corp
Varian Associates.
Atlee Corp. . .. Winchester, Mass
Murshall Ind. Capacuor Div. . Monrovia, Cal.
Control S\ulch Division, Controls Co.

of America . .. El Segundo. Cal.
Delevan Elec!romcs Corp East Aurora, N. Y.

Wilco Corporation Indianapolis. Ind.
Branson Corp. .. ...... .. Whippany., N.J.
Rembrandt. Inc Boston, Mass

Hoffman Electronics Corp .
Semiconductor Division . .

Technology-Instrument Corp
of California .

. El Monte, Cal

Newbury Park, Cal

The following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code ior Manufacturers Handbook.

0000F
00002

000AB
000BB

00015-49
Revised:

Malco Tool and Die Los Angeles, Calif.

Willow Leather Products Corp. .. Newark, N.J.
ETA .. . . e England
Precision Instrument Comp. Co. Van Nuys, Cal.

May, 1970

000CS Hewlett-Packard Co., Colorado

Springs Div. ... Colorado Springs. Colorado
000MM Rubber Eng. & Development . . .Hayward. Cal.
000NN A '"N"DMig. Co. . ... ... ... San Jose, Cal.

000QQ Cooltron. . ..
000WW California Eastern Lab -
000YY S.K. Smith Co

.Oakland. Cal.
. Burlington. Cal.
Los Angeles. Cal

From Handbook Supplements
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Model 3575A

Appendix C

@MANUAL BACKDATING CHANGES

Model 3575A

GAIN-PHASE METER

This manual backdating sheet makes this manual applicable to ecarlier instruments.
Instrument-component values that differ from those in the manual. vet are not listed in
the backdating sheet. should be replaced using the part number given in the manual.

Make Manual Changes

Instrument Serial No. Make Manual Changes

Instrument Serial No.
1450A-01061 10 6.7
1131 A-00165 and below 1-7 1450A-01505 .
. 1450A-01061 (0 ;
1131 A-00230 and below =7 1450A01645
1234 A-00280 and below 3.7
1450A-01060 and below 4-7
1450A-01125 and below 5.7

CHANGE NO. 1
Page 6-2:

Delete A1C9** (Not assigned).

Change A1LI to 9140-0129 L: fxd 220 pH.

Change A1RI11** to 0757-0414 R: fxd flm 432 ohm
1 %1/8W.

Change A1R21** to 0698-4433 R:f{xd flm 2260
ohm 1 % 1/8 W.

Page 6-3:

Change AlR22 to 0757-0401 R:fxd flm 100 ohm
1%1/8W.

Delete A1R23** (Not assigned).

Change AIR39** to 0757-0280 R: fxd flm 1 kilohm
1%1/8W.

Delete A3C1 (Not assigned).

Delete A3C10 (Not assigned).

Page 6-4:
Change A3R13 to 0757-0346 R: fxd flm 10 ohm 1 %
1/8 W.

Delete A3R23 (Not assigned).
Change A3R42 to 0698-4452 R:f{xd flm 374 ohm

15 1/8 W.

Schematic No. 1:

Change AIRI11** to 432 ohms.
Change AIR21** to 2260 ohms.
Change A1R22 to 100 ohms.
Change AIR39**to | K.
Delete A1C9 and AIR23**,

R39 connects to circuit ground.
Delete A3C1.
Delete A3C10 and A3R23.

R38 and R39 connect to + 2 Vdc.
Change A3R13 to 10 ohms.
Change A3R42 to 200 ohms.

** NOTE
In some mstruments, the following changes were made to
improve performance. Check the Al board in your
strument to determine if these changes apply.

AIRI1I =221 0hms(0757-0282)
AIR21 = 1150 ohms (0698-4469)
AIR39 =249 ohms (0695-4421)

A1CY (previoush not assigned) connected in parallel with
AIR23 (previously not assigned) as shown on Schematic

No. 1.

AIC9 =62 pF(0140-0205)
ALIR23 =750 0hms(0757-0420)



Appendix €

CHANGE NO. 2
Page 5-12-

Delete Steps e and f of Paragraph 5-42.

Page 6-2:

Change AIC2 to 0121-0036, C: var cer 5.5~18 pF.
Change A1C27 to 0160-2387, C: fxd mica 1000 pF

1% 500 Vdcw.
Delete A1C28.

Change A1J2 Part No. to 1251-3134.

Delete AIL2 thru A1LS.
Add AIMP2,
connector.

Page 6-4:

Change A1R37 to 0757-0410, R: fxd flm 301 ohm

1% 1/8W.
Delete A1R40 thru A1R43.
Change A3LI* to 9100-2232,
10%.

Change A3R32 to 2100-2521, R: var flm 2000 ohm

10% lin 1/2W.

Change A3R36 to 0698-4408. R: fxd flm 124 ohm

1600-0248. Support:

Inductor: fxd 0.56 uH

100 kilohm 10% lin 1/2W.

Page 6-18:

Model 3575A

Change Cables W3 and W4 Part No. to 03575-61602.

Schematic No. |:
Add A1/A2 and A3/A4 Component Locators.

Delete A1/A2 L2 thru LS.
Delete A1/A2 C28.
Change A1/A2 C2 to 5.5-18 pF.
Change A1/A2 C27 to 1000 pF.

right

angle

Change A1/A2 R37 to 301 ohms.

Delete A1/A2 R43 (ground C3).
Delete A1/A2 R40, R41 and R42 (ground R10).
Change voltage at junction of A1/A2 R19 and R20 to

0V £ 10mV.

Delete A3/A4 R71 and TP1.
Change A3/A4 R32to2 K.

Change A3/A4 R36 to 124 ohms.

Change A3/A4 R37 to 464 ohms.

Change A3/A4 to 200 ohms.

Change voltage at A3/A4 1C6 pins 2 and 3 to +4.7 V.

Change voltage at A3/A4 ICS pins 12 and 4 to

1% 1/8W. +0.55V.
Change A3R37 to 0698-0082, R: fxd flm 464 ohm Change voltage at jumction of A3/A4 R36 and R37
1% 1/8W. to-2.4V.
Change A3R42 to 0757-0407, R: fxd fim 200 ochm Change voltage at junction of A3/A4 R40 and R41 to
1% 1/8W. -1V.
Change A3RS0 to 2100-2516, R: var cermet Change voltage at A3/A4 IC4 pin 12to-2.4 V.
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CHANGE NO. 3 Page 5-19:

NOTE

The 35754 Oprion 003 applies only to instruntents with
serial number 1241A4-00281 and greater. 1f the serial
number of vouwr instrument is 1234A4-00280 or below,
disregard all references to Option 003 instruments.

Section 1V Changes:
Pages 4-11 through 4-18:
Delete Paragraphs 4-65 through 4-105 and all tables
and figures contained therein.
Substitute Appendix C Paragraphs 4-65 through 4-91
and all tables and figures contained therein.

Section V Changes:
Pages 5-9, 5-10:
Delete Paragraphs 5-29 through S-32.
Substitute Appendix C Paragraphs 5-_9 through 5-32
Page 5-17:
Change Step | of Figure 5-5 to read as follows:
1. To remove a Panel Meter from its dust
cover, proceed as follows:

1) Unplug the Panel Meter as outlined in
Step j.

2) Remove the set screws (MP42, Figure
6-2) that hold the Panel Meter in its dust
cover.

3) Slide the Panel Meter out of the dust
cover.

4) To troubleshoot the Panel Meter, place
Al2 on a 22-pin PC Extender and plug the
Panel Meter into A1Z.

Delete Table 5-6.
Substitute Appendix C Table 5-6.
Page 5-21/5-22
Delete Figure 5-7.
Substitute Appendix C Figure 5-7.
Page 5-25/5-26:
Delete the Digital Panel Meter Troubleshooting Tree,
Figure 5-9.
Substitute the Appendix C Digital Panel Meter Trouble-
shooting Tree, Figure 5-9.

Section VI Changes:
Delete Pages 6-11 through 6-19.
Substitute Appendix C Pages 6-11 through 6-18.

Section VII Changes:
Page 7-1:
Delete Table 7-1.
Substitute Appendix C Table 7-1.
Delete Schematic No. 7,9 and 10.
Substitute Appendix C Schematic No. 7.9 and 10.

Miscellaneous Changes:
Page 6-5. Schematic No. 2:
Change ASC! to 0150-0012, C: FXD CER 0.01 uF
20%.
Page 6-6, Schematic No. 3:
Change A6C! to 0150-0012, C: FXD CER 0.01 uyF
20%.
Delete A6RI.
Schematic No. 8:
Delete A14CR19 through CR22
Change A14R20 to 0.24 ohm.

C-3
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375. Local/Remote Control. Remote control operation is
selected by applving g contimuous ground (or - 0.5V (o
+0.4 V) to the Local/Remote control line (J1 pin 50).
When wround is applicd to the Local/Remote line, the
following things take place within the 357SA:

¢ Ihe front punel controls (except LINE switch) are
disabled.

h. The remotce control lines are cnabled.

o. The internal sumpling in both panel meters is disabled
(external triggering must be used ).

d. The external trigeer and {lag timing circuits are
enahled.

¢. The “Remote™ (REM) annunciators on the panel
meters dluminate.

3-76. Remote Control Lines. In the remote control mode,
the 3575A Option 002 will accept parallel binary instruc-
tons applied to the remote control lines. Simce internal
storage is not provided, the control lines must be held at
ground (or 0.5V to +0.4 V) by the external controller
whenever a “true” condition s required. When remote
operation is selected without inputs to the remote control
lines. the lines are held m a *“talse™ condition by the
internal logic circuitry. With all control lines false, the
control settings are programmed as follows:

AMPLITUDE B/PHASE AMPLITUDE B

Voltage Range .. ........2mVto 20V

(both channels)
FREQUENCY RANGE ... .. .. 1-1K
AMPLITUDE FUNCTION ... .. ... B/A
PHASE REFERENCE ... .. ... ... A

3-77. BCD Outputs. The 3575A Option 002 is equipped
with separate BCH outputs tor the two panel meters. These
outputs provide parallel BCL information that corresponds
with the respective panel meter readings. The BCD outputs
cach consist of three 8-4-2-1 BCD-voded digits, u single-line
overrange (UT7Y digit and a single-line polarity indicator.
Unlike the remote control lines, the BCD outputs are
alwuvs enabled and can be used in the local or remote
control maode.

3-78. Overload Outputs. There are three overload indi-
cator lines available at pins 32, 44 and 43 of the Interface
connector. The A,y line (J1 pin 44) goes low when channel
A s overloaded and the By (J1 pin 32} goes low when
channel B is overloaded. The third line, labeled “overload™
(J1 pin 43). goes tow when either or both channels are
overloaded. Singe the overload outputs are not stored
functions, they will automatically return to the “false”
condition (+ 3 V) when the overloud is removed.

Section 1]

3-79. Externai Triggering and Flag Timing Sequence. As
previousiv indicated the internal sampling in both panel
meters s disabled when ground s applied to the Local/
Remote control Iime. This means that external triggering
must be used to obtam sucessive meter readings or BCD
outputs in the remote control mode.

3-80. In the 3575A Option 002, the external triggering
circuit operates ni conjunction with the flag timing circuit
to aliow adequate setthing time, trigger the panel meters and
provide a “data readyv™ flag to the external controller. The
tming sequence s initiated by an external trigger pulse
which is applied to the Remote Measure line (J1 pin 21).
The duration of the tming sequence depends on the
condition of the Trigger Mode line (J1 pin 33) which
permits selection of two modes of operation: the Delayed
Mode and Non-Delayed Mode.

NOTE
The Remaote Measure conumand must be delaved for at least
0.5 ms following anv change that affects the programmed
state of the instrument.

3-81. Delayed Mode. When the Trigger Mode line is held in
a “false™ condition (open or +2.4 V to +5 V), the timing
sequence is as shown in Figure 3-10. In Figure 3-10. the
Remote Measure line is pulled low at TO by the external
controller. This initiates a variable delay period (determined
by the Frequency Range setting) and sets the + and - Data
Flags. At the end of the variable delay (T1), an 80 ms delay
is initiated and. at the same time, an 80 ms trigger pulse is
applied to the panel meters. At the end of the 80 ms delay
(T2) both Data Flags are reset to indicate that data is ready.

3-82. The total time required to obtain a reading (TO to
T2) is equal to 80 ms plus the variable delay period
determined by the Frequency Range setting. The approx-
inate total delay times on each frequency range are as
follows:

Frequency Total
Range Delay
1-1K 33 sec.
10- 100 K 3.3 sec.

100-1M 0.5 sec.

1K-13M 0.1 sec.

3-83. The purpose of the variable delay in the tining
sequence is to allow time for the instrument to stabiize
before a reading is taken. Since the tunes allotted by the
variable delay are maximum, the instrument will often
stabilize before the end of the delay period. This depends
on the change in input parameters or control settings prior
to the Remote/Measure pulse. In some applications such as
swept measurements where readings are taken after slight
charges in input parameters. it may be desirable to speed
up the measurement process by omitting the variable time
delay. This can be accomplished by holding the Trigger

31
C-

)

tn



Section 1

e y — FTwoTE
-, i
- - -
S ——
: Soms s 33ser
5. — ‘
e
5y
8ims J 3Ime
ay J 1 -
+5V
Ay
eV ——— —_—
| { Sata
o L g Fedy
Aiv
' -nata
_—J e

Figure 3-10. Flag Timing Delayed Mode.

Mode line in a “true” condition (gnd. or -0.5V to
+0.4 V)., When the Trigger Mode line is grounded, the
timing sequence is in the Non-Delayed Mode which
operates as shown in Figure 3-11.

3-84. Non-Delayed Mode. In Figurc 3-11, the Remote
Mcasure line is pulled low at TO by the extcrnal controiler.
Ihis immediately initiates the 80 ms delay. triggers the
panel meters and sets the + and - Data Flags. At the end of
the 80 ms delay (T1). the Data Flags are reset to indicate
that a reading has been taken.

3.85. Remote Measure Rate. As indicated in prececding
paragraphs, the time required to obtain a reading depends
on the selected mode of operation. In the Delayed Mode,
the time varies from 0.1 sccond to 33 seconds as a function
of the Frequency Range setting. In the Non-Delayed Mode,
the time is fixed at approximately 80 ms. Inorder to obtain
sucessive readings at a fixed rate. the time between Remote
Measure pulses must be greater than the total delay period.
Jor example, in the Non-Delaved Mode the 80 ms delay
period altows a maximum of 12 readings per seccond. In the
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Model 35735A

Delaved Mode, 0.1 sec. allows 10 readmas per second,
0.5 sec allows 2 readings per second, 3.3 see. allows 1K
readings per minote and 33 seconds allows 1.8 reading per
minute. In all cases, the Remote Measure pulse width must

be greater than T ms and less than the total delay period.

3-86. Optional Control Scheme. Fur somc apphications, it
is conventent to control the mstnnent trom the front
panel and, at the same time, use external trigeering and the
Nag timing functions. To allow thus, g jumper is provided on
the Interface Assembly (AToB, Schematic No.9), With the
jumper connected  between pomts 1Tound 2 (normal),
grounding the Local/Remote control line disables the front
panel controls, enables the remote control Hines and enables
the external trizger and flag timing cocunts. With the
jumper conneeted between points § and 3. the front panel
controls are enabled and the remote control lines are
disabled regardless of the condition ol the Local/Remote
control line. The oxternal triguering and  flag timing
functions can then be used along with the front panel
controls by grounding the Local ‘Remote control dine.

3-87. USING A PRINTER.

3-88. The 3575A Opuon 002 output hines are compaltible
with -hp- Digital Recorder Models S050B and S055A. These
printers can be connected directly to the 3575A Interfuce
connector using the -hp- S62A-16C printer cable. Complete

interfacing data is presented in Scction H, Paragraph 2-29.
5 i Bld

3-89. Triggering.

3-90. When using o printer, it is necessary to supply a
ground-true (>1 ms) Remote Measure command to the
3575A cach time a printout is required (sce Paragraphs 2-30
and 3-80). The Remote Measure command sets the Duta
Flags and initiates the timing cyvele within the 3575A. The
printer reccives a “print” command when the Data Flags
are reset at the end of the tming cvele. Unless special
arrangements have been made to ground the Trigger Mode
line, the 3575A will remain in the Deluyed mode and the
“print”™ command will he transmitted at the end of the
delay period. The delay period varies fron approximately
32 seconds o 0.1 second as a function of the Frequency
Range setting, 11" the trigeer Mode he s grounded. the
“print” command will be trunsmitted approximately 80 my
after the leading edge of the Remote Measure pulse.

3-91. Printout.

3:92. The -hp- Models 30308 and 3055 A Digital Recorders
provide a ten-column printout. The printer columns are
numbered from right to left and the 3575A autput data is

printed as follows:
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4-65. Annunciator Logic (A8IC4 through IC6). The fourth
section of the Function Switching Assembly is the annun-
ciator logic circuitry. A8IC4 through 1C6. This circuit
receives inputs from the Ag, Bg and Cf control lines and
two additional inputs from the overload detectors on the
Preamplifier Assemblies, A1 and A2. The purpose of the
annunciator logic is to control the overload indicators and
the various function indicators that appear on the Panel
Meter display.

4-66. Output Filter (A9/A10 Schematic No. 6).

4-67. The Output Filter is a 4-pole low pass filter network
controlled by the front panel FREQUENCY RANGE
switch. The purpose of the filter is to integrate the
amplitude or phase information before it is applied to the
Panel Meter and ANALOG OUTPUT. The filter response is
controlled by three lines, F, M and S which come from the
Phase Control Filter, A7. The Output Fiiter network is
identical to the Phase Control Filter network which is
discussed in Paragraph 4-34.

4-68. It should be noted that the standard Model 3575A
which has a single panel meter requires only one Output
Filter. This filter is designated A9. Instruments that are
equipped with dual panel meters (Options 001, 002)
require a separate Output Filter for each panel meter and,
therefore, contain both A9 and A10 which are identical.
Since the dual panel meter options are field installable, the
standard Model 3575A has a vacant board slot and
connector to permit the addition of Al0.

4-69. Digital Panel Meter.

4-70. Refer to the Panel Meter Block Diagram (Figure
4-12)and Schematic No. 7 for the following discussion.

Scction 1V

471. The Digital Panel Meter is a self-contained dc digital
voltmeter which measures voltages within the range of
-1.999 Vdc to +1.999 Vdc. The Panel Meter reading in
dBV, dB or degrees corresponds with the applied dc
voltage. For example, an indication of -180.0 de-
grees = -1.800 Vdc, - 20.0 dBV =- 200 mVdc. etc.

4-72. The Panel Meter is divided into three sections: the
Analog section (A2]), the Control Logic section (A20B)
and the Display section (A22). The Analog section serves as
a voltage to period converter where the period of the
output signal is proportional to the dc input voltage. The
Control Logic section converts the sighal from the Analog
section to bit-parallel, word-serial BCD<oded information.
This digital information, which is sychronized by scanning
signals from the Display section, is applied to the Display
section which provides a 4-digit reading of the data.

4-73. Analog Section. The Analog section uses a dual-slope
integrator to perform the voltage to period conversion.
When a measurement is initiated by the Switch Drive signal
from the Control Logic section, the integrator charges
toward the input voltage for 1/60 second as shown in
Figure 4-13. The integrator is then discharged at a fixed
rate toward a reference voltage. Since the discharge rate is
constant, the discharge time is proportional to the dc input
voltage.

4-74. The output of the Analog section is low during the
time the integrator is charging and discharging. When the
integrator discharges to zero volts, the output of the Analog
section goes high. Because this output is zero sensitive, it is
called “*Zero Detect™.

4-75. The Zero Detect output is unaffected by the polarity
of the input voltage. Input polarity is sensed in the Analog

{A20B] CONTRCL LEGC

oy

i
)
-
.

-
SONTER
> TORAGE

—

I S

CIRiaL ~

|

¥

-
i

o . S
Poog
r - = "
‘22 B )
| B
‘
|- 4
i L
|

Figure 4-12. Panel Meter Block Diagram.
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CONSTANT
=~ T CHARGE TIME ~ DISCHARGE TIME
FOR
-~ SMALLER - —=
INPUT
=—- —— FOR LARGER INPUT -— —=

Figure 4-13. Dual-Slope Integration.

section and transferred (Auto Polarity line) by way of the
Control Logic section to the output connector.

4-76. Contro! Logic. The Control Logic Assembly is di-
vided into two sections: the Logic section (IC1) and the
Counter Storage section (IC2). To begin a measurement,
the sample rate circuit (in the Logic section) generates a
Reset pulse which resets the Counter to zero. The trailing
edge of the Reset pulse makes the Switch Drive signalgo
negative causing the integrator in the Analog section to
begin charging. Following the Reset pulse, the Counter
accumulates 1000 Clock pulses (1/60 second) and then
causes another Reset pulse to be generated. This Reset
pulse resets the Counter to zero and also turns off the
Switch Drive signal causing the integrator to begin dis-
charging. During the discharge time, the Clock continues to
increment the Counter until the Analog section signals a
Zero Detect. The Zero Detect signal triggers a ““Transfer”
pulse which transfers the accumulated count into Storage.
This also places the polarity information in Storage. Due to
the Clock frequency and the fixed discharge rate of the
integrator, the number transferred to Storage is equal to the
absolute value of the dc input voltage.

4-77. The Counter portion of the Counter Storage section
is comprised of three decade counters that accumulate the
number of Clock pulses between the trailing edge of one
Reset pulse and the leading edge of the next. The
“Transfer” pulse at the end of a measurement transfers the
1-2-4-8 BCD information contained in the Counter into the
Storage buffers. The “b™ and “c” scan signals from the
Scanner (in the Display section) cause the BCD information
to be transferred to the output lines in bit-parallel,
word-serial form beginning with the least significant (right
hand) digit.

4.78. Display Section. The Display section is divided into
three parts: the Scanner (IC2), the Read Only Memory
(ROM - 1C3) and the display (DS1). In the Scanner, the
“a>, “b” and *¢" scan signals are produced by three binary
stages driven by a 10 kHz oscillator. The scanning signals
are used to control six transistors (Q1 through Q6) through
which positive voltage is sequentially applied to the
three-digit display. The three digits are scanned, one-half
digit at a time, beginning at the right. All three digits are
scanned in approximately 0.65 milliseconds, and scanning is

4-12
C-%
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continuous. The “a™ scan signal is also applied to the Read
Only Memory to ensure that the information is read at the
proper time for the right and left half of each digit. The
“b™ and "¢ scan signals are applied to the Storage section
to synchronize the output data.

4-79. The Read Only Memory accepts BCD information
from the Storage section and translates the information
into a ten-ine code. This ten-line coded output is syn-
chronized by the riglit-left (a”) scan to provide a ground
connection to the proper light emitting diodes in the
Display element.

4-80. Interface Assembly (A16B Schematic No. 9).

4-81. The Interface Assembly (A16B) is installed in place
of the Interface Substitution Assembly (Al6A) in instru-
ments that are equipped with the remote programming and
dual panel meter option (Option 002). The purpose of the
Interface Assembly is to provide the decoding, timing and
switching logic required for the BCD outputs and remote
controlled functions.

4-82, BCD Output Circuits. The BCD output circuitry
shown on the left hand side of Schematic No. 9 (ICl
through IC12) receives bit-parallel, word-serial data from
the two panel meters and converts this data into bit-
parallel, word-parallel BCD outputs that are available at the
rear panel Interface connector. The circuitry in the upper
left portion of the schematic (IC1 through IC7) converts
the data from the phase panel meter while the circuitry in
the lower left portion of the schematic (IC8 through IC12)
converts the data from the amplitude panel meter. Since
the two BCD output sections are identical, the following
discussion applies to both sections.

4-83. Figure 4-14 illustrates the scanned digital infor-
mation as it appears at the output of the phase panel meter.
In Figure 4-14, the output data corresponds with a phase
reading of +134.8 degrees. The first digit, a one, is
indicated by a grounded "1 line. The three remaining
digits are scanned from right to left (8, 4, 3) and are
synchronized by the two scanning signals, *‘b” scan and “'c”
scan. The scanning signals indicate which digit is being

UNITS TENS HUNDRE DS
DIGIT DIGIT DIGIT

bSCAN l |
<SCAN “F

DIGIT
IDENTIFICATION

BCD CODED QUTPUT
> FOR 1348 D!'SPLAY
ISTANNING 84 3

~
. s . . + N
o v o M o Mmoo v o Yo U o W

3875 B 2833

"1 QUTPUT —

Figure 4-14. Scannad Panel Meter Output.
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transmitted at a given time. The polarity sign (4) is
indicated by u grounded 27 line and the decimal point,
which remains fixed. is not supplied.

4-84. The =17 line and the ~#" line from the panel meter
are applied to Al6B pins 7 and 8, buffered by ICID and
ICIE and applied to pins 7 and 8 of the Interface
connector. The four BCD coded outputs from the panel
meter are applied to Al6B pins 3 through 6, inverted and
applied directly to Al6B IC4. ICS und IC7. Integrated
circuits 1C4. S and 7 are 4-bit bistable latches which are
enabled individually as the corresponding {“units™, “tens”
or “hundreds™) data character is transmitted. The “enable™
commands are applied to pins 4 and 13 of the IC packages
by means of IC2 and IC3 which are controlled by the
scanning signals from the panel meter.

4-85. Referring to Figure 4-14, note that the “units™ digit
(8) is transmitted when "b™ scan is low and "¢’ scan is
high. This condition is detected by the logic circuits (IC2,
IC3) which enable IC7 and disable IC4 and IC5. The BCD
data being transmitted is then stored in 1C7 and applied to
pins 1,2, 26 and 27 of the Interface connector. Asthe
scanning sequence continues, the “tens’ digit (4) is stored
in IC5 and the “hundreds™ digit (3} is stored in IC4. The
resulting outputs at the Interface connector are three
BCD coded digits, a single line overrange (*'1”") digit and a
polarity sign.

4-86. Controller Section. The controller section of the
Interface Assembly is located in the upper right portion of
Schematic No. 9. This section is comprised of two 4-bit
multiplexers (IC13 and 1C14) and 2 Local/Remote control
circuit (IC1C. IC17B). Each multiplexer has eight inputs
and four outputs. Four of the inputs to each multiplexer
come from the front panel controls and four come from the
rear panel Interface connector, J1. The output lines go
to the Function Switching Assembly (AS8), the Phase
Control Filter (A7), the Log Converter (A3/A4) and the
Input Attenuators (Al/A2) to control the instrument
functions. The multiplexers operate like +-pole. double-
throw switches where the four output lines are connected
to either the front panel controls (Local) or the remote
control lines (Remote). Switching is accomplished by
applving a logical “17 (+ 35 V)or “07 (0 V) to IC13, ICI4
pin 9 which connects to the Local/Remote line through
NAND gate IC17B. With no input to the Local/Remote line
or when local control is programmed by an external
controller, the line is held positive causing the output of
IC17B to go low. This disables the remote inputs to IC13
and IC14 and enables the inputs from the front panel
controls. When ground is applied to the Local/Remote line,
the output of ICI7B goes high and control is transferred to
the remote control lines. The eight remote control lines use
ground true Jogic and are normally held in a 0" (False)
condition by the pull-up resistors within R3.

437, Note that the Local Remote line which connects to
IC17B is also connected to u buffer stage. 1C1C. When
ground s applied to the Local Remote line (Remote
Control). the output of iCIC goes low supplying a “hold™

Section IV

o the panel meters. In the panel meters, the “hold™
command disables the internal sampling and thereby
inhibits measurements. In order to obtain meter readings or
BCD outputs, it is then necessary to use external triggering.
External triggering is accomplished by grounding the
Remote/Measure line (J1 pin 21) which controls the timing
circuits discussed in the tollowing paragraphs. In some
cases. it is desirable to use external triggering and. at the
same time, control the instrument from the tront panel. To
accomplish this, a jumper is provided at the output of
IC17B. When the jumper is connected between terminals |
and 3 (gnd), the front panel controls remain operative and
the remote lines that control tront panel functions are
disabled.

4-88. Timing Circuits. In the Remote Control mode, it is
necessary to trigger the panel meters by applying a
momentary ground to the Remote Measure line each time a
meter reading or BCD output is required. Grounding the
Remote Measure line sets the data flag and initiates a
variable time delay which, in turn, triggers the panel meters
and resets the data flag.

4-89. The external trigger and flag timing circuit is shown
in the lower right hand portion of Schematic No. 9 and in
the Timing Circuits Functional Block Diagram, Figure 4-15.
Refer to Figure 4-15 tor the following discussion.

4-90. The timing circuits are comprised of a Trigger Flip
Flop, A Flag Flip Flop. a Variable Delay. an 80 ms Delay
and associated logic circuitry. Before the timing circuits can
operate, remote operation must be selected by grounding
the Local/Remote line. This disables the internal sumpling
in the panel meters and enables the timing circuits. With the
Local/Remote line grounded, it is further necessary to
momentarily ground the Remote Measure line to initiate
the timing sequence and trigger the panel meters. Ground-
ing the Remote Measure line causes the output of IC16A to
go high. This, in turn, initiates the Variable Time Delay and
sets the Flag Flip Flop. Note that the two flip flops are set
and reset by a low (0) rather than a high (1). This is the
reason for the inverter between the output of ICI16A and
the *set” side of the Flag Flip Flop. When a “set”
command is applied to the Flag Flip Flop. the + Data Flag
line goes low_and the - Data Flag line goes high. Since the
+ Flag line (Q) is fed back to the input of ICI6A, the
output of IC16A remains high until the Flag Flip Flop 1s
reset. The Variable Delay is initiated by a Logical 1 at the
output of IC16A and controlied by the two frequency
range lines, FR1 and FR2. Delay time is determined by the
frequency range setting as indicated in Table 4-5. At the
end of the delay period. the output of the Variable Delay
circuit goes low applying a_“'set” command to the Trigger
Flip Flop. When “set”, the Q side of the Trigger Flip Flop
goes low to trigger the panel meters and the Q side goes
high to initiate the 80 ms delay. When the 80 ms delay has
elapsed, the output of the delay circuit goes low applying a
“reset”” command to both flip flops. This causes the Panel
Meter Trigger line to go high, the + Flag line to go high and
the - Flag line to go low. Resetting the flags indicates to an
external controller that data is ready at the BCD outputs.

4-13
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Section IV

Model 3575A
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Figure 4-15. Timing Circuits Functional Block Diagram.

4-91. The purpose of the Variable Delay in the timing
circuit is to ensure that the instrument has been given
sufficient settling time before the data flags are returned.

Table 4-5. Variable Time Delays.

Frequency Variable
Range Delay
1 Hz -1 kHz 33 sec.
10 Hz - 100 kHz 3.3 sec.
100 Hz - 1 MHz 0.42 sec.
1 kHz - 13 MHz 0.02 sec.

4-14
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The 0 ms Delay determines the width of the trigger pulse
applied to the panel meters. Since the actual settling time
of the instrument is often less than the time provided by
the Variable Delay circuit, the user may find it convenient
to bypass the Variable Delay leaving only the 80 ms Delay.
This can be accomplished by applying a continuous ground
to the Trigger Mode line. Grounding the Trigger Mode line
disables the Variable Delay circuit and enables ICI7A.
When a momentary ground is applied to the Remote
Measure line, the output of IC16 A goes high, the output of
IC17A goes low and the two flip flops are set simul-
taneously. At the end of the 80 ms delay, both flip flops
are reset, the Trigger line goes high and the data flags are
returned to their original states.



5.29. Panel Meter Adjustments (Standard Model 3575A).
NOTE
Oprions 001,002 Refer to Paragraph 5-31

3.30. The purpose of these adjustments is to set the dec
accuracy of the Digital Panel Meter. Before proceeding with
these adjustments. perform the Panel Meter Accuracy
Check  (Paragraph 3-9) to determine if adjustments are
NCCeSSUTY .

RECOMMENDED TEST EQUIPMENT:

DC Voltmeter (-hp- Model 412A)

DC Digital Volumeter (-hp- Model 3450A)

Time Interval Counter (-hp- Model 52451 with 5267A
Plug-In)*

* See note following Step e.
a. Perform Steps a through i of the Panel Meter
Removal procedure (Figure 5-5) to gain access to the panel

meter adjustments.

b. Set the 3575A controls as follows:

DISPLAY ... . iiiiiiiiiinn PHASE
AMPLITUDE FUNCTION ............ B/A
Voltage Range .. ............. 0.2mv-2V

(both channels)
FREQUENCY RANGE . ... .. 10 Hz - 100 kHz
PHASEREFERENCE .................. A

¢. Set ASS! and A6SI to CAL 1. Connect DC Volt-
meter to ANALOG OUTPUT 1.

d. Connect a short clip lead between A9TPI and ASTP2
(see Figure 5-6).

e. Adjust A9R27 for OV +0.05mVdc at Analog
Output 1.

NOTE

Steps [ through k are the steps required 1o perform the
Clock Rate adjustment (A21R6). It is not necessary to
perform the Clock Rate adjustment unless the panel meter
is malfunctioning or has just been repaired. If the Clock
Rate adjustment is required, perform Steps f through k; if
not, proceed to Step 1.

f. Set the 3575A LINE switch to OFF. Unplug the
panel meter and remove it from its dust cover as outlined in
Figure 5-5. Steps k and L.

g. Place the A12 Assembly on a 22-pin PC Extender and
plug the panel meter into A12. Set the 3575A LINE switch
to ON.

h. Set the Time Interval Counter to measure a

16.67 ms, 10V p-p (£ 5 V) pulse. Set the Start Channel to
trigger on the - slope and the Stop Channel to trigger on the
+ slope. Set the Trigger Level controls to Preset.

i. Connect both inputs of the Time Interval Counter to
A20ATP] (marked “S™).

j. Adjust A2IR6 for a time interval reading of
16.67 ms.

k. Set the 3575A LINE switch to OFF. Reinstall the
panel meter in its dust cover, replace Al2 and install the
panel meter in its normal position. Set the 3575A LINE
switch to ON.

1. Connect DC Voltmeter to A21TPI (See Figure 5-7).
m. Adjust A21RI forOV + 0.5 mVdc at TP1.
n. Reconnect DC Voltmeter to ANALOG OQUTPUT 1.

o. Adjust A2IR2 until the polarity sign alternates
between + and - .

p. Adjust A9R27 for +0.5 mVdc at Analog Output 1.

g. Adjust A2IRS until the last digit of the display
alternates between I and 0.

r. Readjust A9R27 for OV +0.05mVdc at Analog
Output 1.

s. Connect DC Digital Voltmeter to Analog Output 1.

t. Remove clip lead from between A9TPI and A9TP2.

u. Set A6SI to CAL 2.

v. Adjust A6R19 (Y ADI) for a reading of + 1.800 Vdc
at Analog Output 1.

w. Adjust A21R3 for a panel meter reading of + 180.0
degrees.

x. This completes the panel meter adjustments. Reset
ASS] and A6S! to NORMAL (4) and reassemble the
instrument by reversing the procedure outlined in Figure
5.5. Perform the Output Filter Zero Adjustments (Para-
graph 5-33), the Phase Detector Zero Adjustments (Para-
graph 5-35) and the Current Source and Current Sink
Adjustments (Paragraph 5-37) before using the 3575A ina
phase measurement application.

5-31. Panel Meter Adjustments (Options 001, 002).

5-32. The purpose of these adjustments is to set the dc
accuracy of the panel meters. Before proceeding with these
adjustments, perform the Panel Meter Accuracy Check
(Paragraph 5-9) to determine if adjustments are necessary.
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RECOMMENDED TEST EQUIPMENT:

DC Voltmeter (-hp- Model 412A)

DC Digital Voltmeter (-hp- Model 3450A)

Time Interval Counter (-hp- Model 52451 with 5267A
Plug-In)*

* See note following Step e.
NOTE

The following procedure outlines the Ssteps required 10
adjust the right-hand (phase) panel meter. When the
adjustments for the right-hand panel meter are completed,
place the lefi-hand panel meter in the right-hand slot and
repeat the procedure.

a. Perform Steps a through i of the Panel Meter
Removal procedure (Figure 5-5) to gain access to the panel
meter adjustments.

b. Set the 3575A controls as follows:

AMPLITUDE B/PHASE ............ PHASE
AMPLITUDE FUNCTION ............ B/A
Voltage Range ... ............ 0.2mvV-2V

(both channels)
FREQUENCY RANGE . ... .. 10 Hz - 100 kHz
PHASE REFERENCE . ................. A

c. Set ASSI and A6S! to CAL 1. Connect DC Volt-
meter to ANALOG OUTPUT 2.

d. Connect a short clip lead between A10TPI and
A10TP2 (see Figure 5-6).

e. Adjust AJOR27 for OV * 0.05 mVdc at Analog
Output 2.

NOTE

Steps [ through k are the steps required to perform the
Clock Rate adjustment (A21/A24R6). It is not necessary to
perform the Clock Rate adjustment unless the panel meter
is malfunctioning or has just been repaired. If the Clock
Rate adjustment is required, perform Steps f through k; if
not, proceed to Step I.

f. Set the 3575A LINE switch to OFF. Unplug both
panel meters and remove the panel meter to be adjusted
from its dust cover as outlined in Figure 5-5, Steps k and 1.

g. Place the Al12 Assembly on a 22-pin PC Extender and
plug the panel meter to be adjusted into A12J2 (right-hand
connector). Set the 3575A LINE switch to ON.

h. Set the Time Interval Counter to measure a
16.67 ms, 10V p-p (£ 5 V) pulse. Set the Start Channel to
trigger on the - slope and the Stop Channel to trigger on the
+ slope. Set the Trigger Level controls to Preset.

i. Connect both inputs of the Time Interval Counter to
A23ATPI (marked “S™).

j. Adjust A24R6 for a time interval reading of
16.67 ms.

k. Set the 3575A LINE switch to OFF. Reinstall the
panel meter in its dust cover. replace Al2 and install the
panel meter in the right-hand slot. Set the 3575A LINE
switch to ON.

. Connect DC Voltmeter to A23TP] (see Figure 5-7).

m. Adjust A23R! for 0V + 0.5 mVdc at TP1.

n. Reconnect DC Voltmeter to ANALOG QUTPUT 2.

0. Adjust A24R2 until the polarity sign alternates
between +and - .

p. Adjust AIOR27 for + 0.5 mVdc at Analog Output 2.

q. Adjust A24RS until the last digit of the display
alternates between 1 and 0.

r. Readjust A10R27 for OV * 0.05 mVdc at Analog
Output 2.

s. Connect DC Digital Voltmeter to Analog Output 2.

t. Remove clip lead from between Al0TP1 and
A10TP2.

o

u. Set A6SI to CAL 2.

v. Adjust A6R19 (Y ADJ) for a reading of + 1.800 Vdc
at Analog Output 2.

w. Adjust A24R3 for a panel meter reading of + 180.0
degrees.

X. Place the left-hand panel meter in the right-hand slot
and repeat Steps ¢ through w. When adjustments are
completed for both panel meters, reset A5SS1 and A6SI to
NORMAL (4), install the panel meters in their original slots
and reassemble the instrument by reversing the procedure
outlines in Figure 5-5. Perform the Output Filter Zero
Adjustments (Paragraph 5-33), the Phase Detector Zero
Adjustment (Paragraph 5-35) and the Current Source and
Current Sink Adjustments (Paragraph S5-37) before using
the 3575A in a phase measurement application.



Table 5-6. Power Supply Ratings.

Line Nominal
Power Test Voltage Ripple Regulation L oad
Supply Point Limit (p-p) (115 V/230V *+ 10 %) Current
+12Vv* A7P1Pin6 +11987 Vio+ 12003V 1 mV +1mvV 180 mA
-12V A7P1PinF -11960 Vo -12.040V 1 mV + 1 mV 180 mA
-6V (A) A7P1 Pin D -5980 Vto -6.020V 1 mv + 0.1 mV 200 mA
-6V (B) A7P1Pin 4 5880 Vto -6.020V 1 mV + 0.1 mV 200 mA
+5V A7P1 Pin 21 +4980V10+5020V 1 mv + 0.t mVv 500 mA **
-53V A7P1PinY -5.200 Vo -5400V 1 mV + 0.1 mV 350 mA
+38V A7P1t Pin 3 +3.700 V1o + 2900 V 3mv + 0.2 mV 600 mA t

* Adjustabie (A14R6)

** Load increases to 1.0 A in Option 002 instruments.
t Load increases to 750 mA in Option 001 instruments and 800 mA in Option 002 instruments.

3575-B-2850

A2ior A24

Figure 5-7. Location of Panel Meter Adjustments.
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A20A or A23A
P/0 hp Part No. 03431-60005

A22 or A25

A2ior A24
A208B or A23B 3575-8-2048

DIGITAL PANEL METER CONNECTIONS (A12J1 OR J2)

TOP (CIRCUIT SIDE) BOTTOM (COMPONENT SIDE)
PIN PIN
1 26
2 27
3 28 £
4 29 OVERLOAD
5 HOLD 30
6 1" OVERRANGE 31
7 EXT.TRIGGER 32
8 +5V 33
9 +5V 34
10 -5.3V 35
11 10V 36
12 37
13 +38V 38
14 1 39 AOL
15 2n 40 “B/A' & “dB” ANNUNCIATOR CONTROL
16 4" 41
17 i 42 BoL
18 b’ SCAN 43 A ANNUNCIATOR CONTROL
19 ¢ SCAN 44 HOLD
20 45
21 GND 46
22 47
23 GND 48 “DEG’ ANNUNCIATOR CONTROL
24 12V 49 “dBV"* ANNUNCIATOR CONTROL
25 +12V 50 “B ANNUNCIATOR CONTROL







MEASUREMENT CONDITIONS:

I}
2)
3)
4)
START 5)

IS
SAMPLE RATE
LIGHT
FLASHING?

MONITOR A21/A24 PIN §
“0SC. QUT.” WITH OSCIL-
SCOPE.

—1 16971S
+ 4V

-3V

IS
WAVEFQORM
PRESENT

REPAIR CLOCK CIR-
CUIT A21/A24 01,02
AND Q3.

NO SIGNAL INPUTS APPLIED.
A551 AND ABS1SET TO CAL 1.
BISPLAY: PHASE
AMPLITUDE FUNCTION: B/A
CLIP LEAD CONNECTED BETWEEN A3TP1 AND A3TP2
(LEFT-HAND PANEL METER) OR BETWEEN A10TP1 AND
A10TP2 (RIGHT-HAND PANEL METER).

APPLY INPUTSOF O V;
£1V,;£2V.MONITOR
“DZ" TEST POINT
WITH OSCILLOSCOPE.
(SEE NOTE 2)

17 1 +5V
juslf
ov L

+5M

CONNECT 1000 BE-
TWEEN ~DZ'" TEST
POINT AND + 5 V. MON-
ITOR “S” TEST POINT
WITH SCOPE.

1S 8"
LINE SWITCHING
CORRECTLY?

REPAIR OR REPLACE
CONTROL LOGIC AS-
SEMBLY, A208/A238B.

ARE
PULSE WIDTHS
CORRECT?

REPAIR OR REPLACE
ANALOG ASSEMBLY
A21/A24.

YES

REPAIR OR REPLACE
ANALOG ASSEMBLY,
A21/A24.

YES

FORCE BCD LINES
TO READ 000
THRU 999, (SEE
NOTE 3.}







Maodel 3575A Section VI

Table 6-1. Replaceable Parts{Cont'd)

Reference \ip part Number| Qty Description Mfr Mfr Part Number
Designation Code

211MP 4040=-0749 5 EXTRACTCR:PC BUOARD, BROWN 28480 4040=-0749
41101 1854=-0C71 TSTR:SI NPNUSELECYED FRCM 2N3704) 28480 1854=0071
£1102 1854=-0C71 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854=~0071
211R1 C6B84=2221 RIFXD COMP 2200 OHM 10X 1/4w 01121 CB 2221

E1IRZ 0684-2251 i RIFXD COMP 2.2 MEGOHM 10X 1/4W 01121 cB 225]

A11R3 NOT ASSIGNED

Allk& C698-3516 R:FXD FLM 6340 OHM 1X 1/8W 28480 0698-3516
B11KS C6S6-3456 1 R:FXD FLM 3.57K OHM 1IX 1/8h 28480 0698=3496
AllReo C757-0470 1 R:FXU MET FLM 162K GHM 1X 1/8W 284 80 0757~0470
A1IRT C6Ba-5621 17 RIFXD CCMP 5.6K OHM 10X 1/4k o112} CB 5621

A11iRB C6B4=6T21 R:FXU COMP 4700 OHM 10X L/4W ol1121 CB 4721

21IR9 C698~-3264 R:FXD FLM 11.8K OHM 1% 1/BW 28480 0698=3264
A1LIR10O C757=-0410 R:iFXD MET FLM 301 OHM 1% 1/8W 28480 0757=0410
2LIR11L 0157-0289 1 R:FXD MET FLM 13.3K 0OHM 1T 1/8W 28480 0757=-0289
AL1R12 L{684-5621 R:IFXD COMP 5,6K OHM 10X 1/4¥% 0ll2} B 5621

AlL1R13 CbBae=5631 1 RIFXD COMP 56K OHM 10X 1/4W 01121 €8 5631

£11R14 C6B4—-1021 RIFXD COMP 1000 OHM 103 1l/4W 01121 CB 1021

L1IRLES €668-3193 1 RIFXD FLM 10K OHM 0.25% 1/8W 28480 0698-3193
AllK16 C698-802% 2 R:FXD FLM 1.91K CHM 0.25% 1/8w 28480 0698-8025
ALLIRLT7 C6GB-4494 1 RIFXD FLM 35,7K OHM 13X 1/8W 28480 0698=4494
A11R18 Qb B4=5621 RiFXD COMP S5.6K OHM 10Z 1/4W o1l21 cB 5621

21IR19 G698-8L24 1 R:FXD FiLM 3.09K OHM (0.25% 1/8W 28480 0698-«8024
BL1R20 €698~8025 RIFXD FLM [.91K OHM 0.25% 1/8W 28480 0698-8025
2lIRZ1 C698~4488 1 R:FXD FLM 26.7K OHM 12 1/8W 28480 0698=4488
211R22 0684-5621 RzFXD COMP 5.6K OHN 10X 1/4W 0lizl CB 5621

211R23 06E84=4T21 RIFXD COMP 4700 OHM 10T 1/4% olizl CB 4721

211R24 C6B84-1521 R:FXD COMP 1500 OHM 10% l/4W all21 cB 1521

£11R25 0684=4721 R:FXD CGMP 4700 OHM 10X 1/4W Q1121 CB 4721

Bl1R26 0684-1521 R:FXD COMP 1500 OHM 10% 1/4W 01121 c8 1521

212A 03575-66512 1 BOARD ASSY:METER 28480 03575=66512
{STO MODEL 35754)

A12C1 £180~-2419 C:FXD TANT, 470 UF 20T 1OVDCW 56289 109D0477X0010F2
£12C2 0180-2419 C:FXD TANT. 470 UF 202 10VDCW 56289 1090477X0010F2
AL2CR1 19031-0040 DIODE:SILICON 30MA 30WV 07263 FDGl088

sl241 1281-2955 4 CONNECTOR:PC (2 X 25)50 CONTACT 05574 3KH25/21JV12/079
A12L1 S100-3337 4 COIL:FXD 100 UH 20% 10 KHZ 99800 BP 2650

E1212 $100-3337 COIL:FXD 100 UH 20% 10 KHZ $5800 BP 2650

ALZMPL 4040~0749 EXTRACTOR:PC BOARD, BROWN 28480 4040=0749
212MP2 4040~0750 2 EXTRACTOR:PC BOARD, RED 28480 4040~-0750
B12R1 0684=-2721 R:FXD COMP 2700 OHM 10T 1/4W 01121 CB 2721

212KR2 G698-4435 2 R:FXD FLM 2.49K OHM 1% 1/8W 28480 0698~-4435
A12R3 C698=-0084 2 R:FXD MET FLM 2.15K OHM 1% 1/8W 28480 0658-0084
A12R4 0684-2721 R:FXD COMP 2700 OHM 10% 1/4W Qli2l cB 2721

A12RS 0684=~2721 R:FXD COMP 2700 OHM 10% 1/4W 01121 cB 2721

L12R 6 C6E4-2T721 R:FXD COMP 2700 OHM 10T 1/4W 01121 cB 2721

AY2R7 Co684=-2721 R:FXD COMP 2700 OHM 10% 1/4% ol121 cB 2721

Al2R8 0684=-2721 R:FXD COMP 2700 OHM 10X 1/4% 01121 cB 2721

212RS €698-3358 2 R:FXD MET FLM 1K OHM 0.5% 1/8W 28480 0698~3358
£12R10 0684-2721 R:FXD CCOMP 2700 OHM 10Z 1/4W 01121 B 2721

AL2R11 c668-3318 2 R:FXD FLM 200 OHM 0.5% 1/8W 28480 0698-3318

5128 03575-66522 1 BOARD ASSY:IMETER 28480 03575=66522
{GPTION 001, 002)

412 C1 0180~2419 C:FXD TANT. 470 UF 20T 10VDCW 56289 10904 T7X0010F2
812 C2 0180-2419 C:FXD TANT, 470 UF 20% 10VDCW 56289 109D477TX5010F2
12 J1 12€1-2555 CONNECTYOR:PC (2 X 25150 CONTACT 05574 3KH25/214V127079
212 J2 125]1=-2655 CONNECTOR:PC (2 X 25)50 CONTACT 05574 3KH25/214V12/079
12 L1 6100~3337 COIL:FXD 100 UH 20% 10 KHZ $S9800 BP 2650

A12 L2 5100-3337 COIL:FXD 100 UH 203 10 KHZ 99800 BP 2650

Arl2 MP] 4040-0749 EXTRACTOR:PC BOARD, BROWN 28480 4040-0749

A12 MP2 4«040=-0750 EXTRACTOR:PC BDARD, RED 28480 4040-0750

Al2 R1 Co684=2121 R:FXD COMP 2700 OHM 10X 1/4M 01121 cB 2721

£12 R2 C658-6435 R:FXD FLM 2.49K OHM 1T 1/8HW 28480 0698~4435

412 R3 C658=-0084 R:FXD MET FLM 2.15K 0OHM 1T 1/8W 284 80 0698-0084

212 R& CoB4=2721 R:FXD CGMP 2700 OHM 10Z 1/4W 01121 8 2721

212 RS CoBae=2T721 K:FXD COMP 2700 OHM 10Z 1/4k 01121 8 2721

212 Ro Co84-2721 R:FXD COMP 270C OHM 10% 1/4W ol121 B 2721

412 R7 C6E4=2T721 R:FXD COMP 2700 OHM 10% 1/4w 01121 cB 2721

812 R38 C6B84=2T721 R:FXD COMP 27CO OHM 10X 1/4h 01121 ce 2721

12 R9 C698-3358 R:FXD MET FLM 1K GHM 0.5% 1/8w 28480 0698-3358

412 R10 CoB4e=2T721 R:FXD COMP 2700 OHM 10X 1/4W oll121 cB 2721

212 R11 C698=3318 RIFXD FLM 2C0 OHM 0.5% 1/8W 28480 0698-3318

813 03575~66513 1 BOARD ASSY:PANEL SWITCH 28480 03575-66513
213CR1 19C1-0025 le DICDE:SILICON 1COMA/LYV 07263 FD 2387

21351 3100-272¢6 3 SWITCH: ROTARY 2=POSITION 28480 3100=-2726
21352 210¢~-212¢8 1 SWITCH:ROTARY 4=POSITION 28480 3100=-2728
41383 3100-2727 1 SWITCH:ROTARY 3-PGSITION 28480 3100-2727
£1354 3100-2726 SWITCH: ROTARY 2=PJSITION 29480 3100-2726

=)
v
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Model 3575A

section VI
Toble 6-1. Replaceable Parts{Cont'd)
o Mfr
Refgrenc_e HP Part Number{ Qty Description Mfr Part Number
Designation Code
£13S85 3100~21726 SWITCH:RCTARY 2-POSITION 28480 3100-2726
Ala C3575-66514 1 BOARD ASSY:POWER SUPPLY 28480 03575-66514
214l 0150-0CT1 5 C:FXD CER 400 PF 5% 1000VDCwW 56289 CO016B102E4014527-C0OH
tiaC2 Cl160-2207 7 C:FXD MICA 300 PF 5% 28480 0160-2207
£14C3 C1R0-1835 C:FXD TA 68 UF 20X 15VOCW 562 89 1500686X0015k2=-DYS
tlala C160~2207 C:FXD MICA 300 PF 52 28480 0160-2207
AlaCS C180-1835 C:FXD TA 68 UF 20% 15VDCwW 56289 150D686X0015R2=DYS
Al4Co C150-0071 C:FXD CER 400 PF 5% 1000VDCW 56289 C016B102E4014S27-CDH
2leC? C160-22C7 C:FXD MICA 300 PF 5% 28480 0160=-2207
LRETE:) 0180-0106 C:FXD ELECT 60 UF 20% 6VOCW 28480 0180-0106
Pi4Cy €150~0C71 C:FXD CER 400 PF 5% 1000VCCHW 56289 C0168102€4014527-CDH
£14C L0 0160-2207 C:FXD M1CA 300 PF 5% 28480 0160=2207
AlaCll 0180-0106 C:FXD ELECY 60 UF 20% 6VCCwW 28480 0180=-0106
£laecl? 0160-2207 C:FXD MICA 300 PF S% 28480 0l60=2207
A14C13 J180~-0106 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
A14C14 Cl150-0C71 C:FXD CER 400 PF 5T }000VDCNW 56289 CO16B102E4Q1JS27~COH
214C15 €160-22C7 C:FXD MICA 300 PF 52 28480 0160~2207
s14lLl 6 0180-0106 C:FXD ELECT 60 UF 20% 6VDCHW 28480 0180-0106
s14C17 0150~-0C71 C:FXD CER 400 PF 5T 1000VOCw 56289 C01681028401JS27-COH
Al4C18 0160-2207 C:FXD MICA 300 PF 5% 28480 0160-2207
t14Clo 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
A14CR1 NOT ASSIGNED
AlaCR2 1901-0025 DIODE:SILICON 100MA/1V 07263 FD 2387
£14CR3 1901-002S% DIODE:SILICON 100MA/LYV 07263 FD 2387
B14CR4G 1901-0025 DICDE:SILICON 100MA/1V 07263 FD 2387
£14CR5 1902~0025 2 D10DE,BREAKDCWN:10.0V 5% 400 MW 2848C 19Q2=-0025
214CR6 1902-07717 i DI0ODE:BREAKDOWN 6.2V 5% 04713 1N825
s14CRT 1901-0025 DIODE:SILICCN 100MA/LV 07263 FD 2387
A14CR8B 1901-0025 OIODE:SILICON 100MA/1V 07263 FD 2387
214CRIC 1902-0025 D100E +BREAKDCWN:10.0V 5% 400 MW 28480 1902-0025
Bl4CR1] 1901-0025 ODIODE:SILICON 100MA/1YV 07263 FD 2387
Bl4aCR12 1901-0025% DIODE:SILICON 100MA/1Y 07263 FD 2387
A14CR13 1901-0025 DIGDE:SILICON 100MA/1V 07263 FD 2387
A14CR14 1901-0025 DIODE :SILICON L0OMA/LYV 01263 FD 2387
214CRES 1501-0025 DIODE:SILICON 100MA/1V 07263 FD 2387
A14CR16 1901=-0025 DICDE:SILICGN 100MA/1V Q7263 FD 2387
AlaCR1T 1901-0025 GIODE:SILICON 100MA/1V 07263 FO 2387
AI4CR1L8 1901-0025 DIODE:SILICON 100MA/1V Q7263 FO 2387
2141C1 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820~-0223
LlalC2 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820~0223
8141C3 1820-0223 INTEGRATED CIRCUIT:OPERATIGNAL AMPL., 28480 1820=-0223
tl4iCa 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
814105 1820-0223 INTEGRATED CIRCUIT:OPERATIGNAL AMPL. 28480 1820-0223
2161CH 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
Al4elCT7 1820-0223 INTEGRATED CIRCUIT:OPERATICNAL AMPL. 28480 1820-0223
£14MP 1 4040-074% EXTRACTCOR: PC BOARD, BROWN 28480 4040-0749
BL14MP2 4040-0752 1 EXTRACTOR:PC BOARD, YELLOW 28480 4040~-0752
Al4MP3 1205~-0033 4 HEAT SINK:SEMICONDUCTOR 05820 207=-C8
£140Q1 1854-0404 3 TSTR:SI NPN 28480 1854=0404
AlaQ2 1853-0010 4 TSTR:SI PNP(SELECTED FROM 2N32S51) 28480 1853-0010
A4Vl 1854=0226 2 TSTR:SI NPN 80131 2N4384
Alaus 1854~0404 TSTR:SI NPN 28480 1854~0404
Al1405 1854~0226 TSTR:S! NPN 80131 2N4384
21406 1854-0404 TSTR:SI NPN 28480 1954-0404
Al4Q? 1853-0010 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853=0010
21408 1853=-0C51 4 TSTR:SI PNP 80131 2N4037
A14QS 1853-0051 TSTR:SI PNP 80131 2N4037
214010 1853~0010 TSTR:SI PNP(SELECTEC FRCM 2N3251) 28480 1853-0010
214011 1853-0051 TSTR:SI PNP 80131 2N4037
£14Q12 1853-00651 TSTR:SI PNP 80131 2N4 037
214013 1853-0C10 TSTR:S! PNP(SELECTELD FRCM 2N3251) 28480 1853-0010
AlaRl 03811-3C79 3 R:FXD WW 0.51 COHM 5% 1/2w 28480 0811~-3079
Bl4R2 C684=-6721 R:FXD COMP 4700 OHM 10% 1/4NW 01121 B «721
£l4R3 0684-10641 RIFXD COMP 100K OHM 10T 1l/4W 01121 CB 1041
£14R4 €698-3512 R:FXD FLM 1180 OHM 1% 1/8W 28480 0698~3512
214RS C698-8061 4 R:FXD FLM 8,25k OHM 0.1% 1/8wW 28480 0698-8061
Alaré 2100-1758 1 R:VAR WW 1K OHM 5% TYPE V 1k 28480 2100-1758
2len? £668-8039 1 R:FXD MET FLM 8.87K OHM (O.1% 1/8W 284 80 0698-8039
A14RE €811-3079 R:FXD WW 0.51 OHM 5% 1/2wW 28480 0811-3079
214R9 C6E4-4721 R:FXD CCMP 4700 OHM 10X 1/4W 01121 €8 «721
£14R10 Ch84=1041 R:FXD COMP 100K CHM 10X 1/4W 01121 CB 1041
tlarll {665-8C61 R:FXD FLM 8.25K CHM 0.1% 1/8wW 2848C 0668-3061
A14R12 C6S8-8061 R:FXD FLM B.25K CHM 0.1% 1/8w 28480 0698~8061
814R13 CE1l=-3056 2 R:FXD WiW 0.24 OHM 53 1/2w 28480 0811=305%6
14K 14 £757-0284 R:FXD MET FLM 150 (CHM 1% 1/8w 28480 0757-0284
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Section VI

Model 35754
Table 6-1. Replaceable Parts{Cont'd)
" mf

Refgrenqe HP Part Number| Qty Description r Mfr Part Number
Designation Code

14Kk ]S Co38-32179 2 K:FXD MET FLM 4990 GHM 1% 1/&w 28480 0698-3279

Zlaklo 06€4=0121 R:FXD COMP 4700 OHM 10X 1/4w o121 Ch 4721

r1a17 C6B4=1041 R:FXD COMP 100K CHM LOX 1/4w o112l 8 1061

pian s 0691-3153 1 R:FXD MET FLM 3.83K OHM 1% 1/dw 284 €0 0695-3153

LleR1Y CT57-0444 2 R:FXD MET FLM ]2.1K OHM 12 1/8w 284 80 07157=0444

£14R20 0811-3056 RIFXD WW 0,24 OHM ST L/2w 28480 0811=3056

£lek21 €7157-0284 R:FXD MET FLM 150 CHM 1T 1/8% 29480 0157=C234

F1aR22 €698-3279 R:FXD MET FLM 4990 CHM 1% 1/8n 28480 0698-3279

B14R23 C684=4721 RIFXD COMP 4700 OMM 10% 1/4w 01121 B ar21

£1ar24 0684-1041 K:FXD COMP 100K OHM 10% 1/4w ol121 €8 1041

FYPTPIN CoB4=-3321 1 K:FXD COMP 3300 OHM 10% 1/4n ot121 8 3321

214K 20 CoS8-8Co1 R2FXD FLM 8.25K OHM 0.1% 1/8w 29480 0699=8061

AlaR27 Cose-8058 1 R:FXD FLM 5.90K CHM 0.25% 1/4w 28480 0668=-5058

s14x28 0R11-3C79 RIFXD WW 0.51 OHM 5% 1/2w 28480 0811-3079

214R2S C684=4121 R:FXD COMP 4700 OHM 10T 1/4w 01121 B 4721

FLeR 30 C684m1041 R:FXD COMP LOOK OHM 10T 1/4w 01121 8 1041

Aler3L 0695-3258 1 RIFXD MET FLM 5.36K OHM 13 1/8W 28480 0698~3258

BleR 32 0757-0444 R:FXD MET FLM 12.1K OHM 13 1/8W 784 £0 0757=0644

BleR33 c811-3071 “ RIFXD Wk 1.2 UHM ST 1w 28480 0811-3071

214k 34 0811-3071 RIFXD WW 1.2 UMM 5% LW 28480 0811-3071

B14R 25 C684-6121 R:FXD COMP 4700 OHM 10% 1/4W 01121 CB 4721

£14R 36 0684=1041 RIFXD CCMP 100K OHM 10% L/4k 01121 CB 1041

A14R37 C693-8C59 2 R:FXD FLM 4.32K CHM 0.1% 1/8W 28480 0698= 8055

14K 38 0658-8060 2 RIFXD FLM 8.65K CHM 0.1% 1/8W 28480 0698=8060

H14R 39 0811-3071 RIFXD WW 1.2 OHM 5% lw 28430 0811-3071

£14R40 C811-3C71 RIFXD WW 1.2 OHM 52 1W 28480 0311-3071

Alaral 0684-4721 R:FXD COMP 4700 OHM 10% 1/4W 01121 CB 4721

PLeR42 Co84=1041 R:FXD COMP 100K OHM 103 1/4w o112l CB 1041

LL4R43 C698-8059 R:FXD FLM 4,32X CHM 0.1% 1/8W 28480 0695=-3059

2larsn C658-8060 RIFXD FLM 8.64K OHM 0.1% 1/8W 28480 0698=6060

BlaRa> NOT ASSIGNED

A14H46 NOT ASSIGNED

B14R4T C684-4721 R:FXD COMP 4700 OHM 103 1/4w 1121 8 4721

214k48 C6E4ma121 R:FXD COMP 4700 OHM 10% 1/4w 01121 8 4721

15 03575-66515 1 BOARD ASSY:PONER SUPPLY[MCTHER 8D) 28480 03575-566515

£15C1 0180-2384 1 C:FXD AL ELECT DUAL 3500/1200 UF 15/25V 56289 968020105

A15C2 N180-7388 1 CIFXD AL ELECT DUAL 350071200 uF 15725y 2RURD 01RO-238¢E

215C3 0180-239% 1 C:FXD AL ELECT 30C0 UF +10C-10% 10VOCW 56289 68010359

215CRL 1901-0C28 12 DICDE:SILICGN 0.75A 4QO0PIV 04713 SR1358-9

B15CK2 1901-0028 DIODE:SILICON 0.754 400PIV 04713 SR1358-9

215CR3 1901-0028 DIODE:SILICCN 0.75A 400PIV 04713 SR1358=9

A15CRG 1901-0028 DIODE:SILICON 0.75A 40OPIV 06713 SR1358=9

215CRS 1901-0C28 DIUDE:SILICGN 0.754 400P IV 04713 SR1358=9

s15CR6 1901-0028 DICDE:SILICON 0.754 400PIV 04713 SR1358-9

AL5CRT 1901-0C28 DIODE :SILICCN 0.754 400PIV 04713 SR1358-9

ALSCRS 1901~0028 OTODE:SILICON 0.75A 400PIV 04713 SR1358=9

A15CRY 1901-0028 DIODE :SILICON 0.75A 400PIV 04713 SR1358-9

£15CR1C 1901-0028 OIODE:SILICON C.754 400PIV 04713 SR1358-9

BISCRIL 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358=9

A15CR12 1901-0028 DIODE:SILICCN O.75A 400PIV 04713 SR1358=9

#1501 1854=0C72 3 TSTRzSI NPN 80131 2N3054

21502 1854-0072 TSTR:SI NPN 80131 2N3054

21503 1854-0063 2 TSTR:SI NPN 30131 2N3055

21504 1854-0063 TSTR:SI NPN 80131 2N3055

21505 18540572 TSTR:SI NPN 80131 2N3056

AI5XA14A 1251.2034 1 CONNECTOR. PC EDGE (2 X 10) 20 CONTACT 71785 252.10-30 300

AI6A(STD & OPT Q01| 03575 26516 BOARD ASSY INTERFACE SUBSTITUTION 28480 03575-26516
£168(0PT 002 ONLY)[  03575-66518 1 BOARD ASSY: INTERFACE 28480 03575-66518

21601 0160-3452 6 C:FXD DISC CER 0.02 UF 20% 100VDCW 56289 C0238101H203M$25-COH
2162 C160-3452 C:FXD DISC CER 0.02 UF 20% 100VDCW 56289 C023B101H203MS525=CDH
5163 0160-3452 C:FXD DISC CER 0.02 UF 20% 100VDCW 50249 C0233101H203M525=CON
s16Ca C160-3452 C:FXD DISC CER 0.02 UF 20% 100VDCwW 56289 C0233101H203MS25-CDH
A16C5 0160-3452 C:FXD DISC CER 0.02 UF 20% 100VDCH 56289 C0233101H203M525-COM
£15C6 0160-3452 C:FXD DISC CER C.0Z UF 20% 100VDCH 56289 C023B101H203MS25=CDH
s16CT C156-0C50 4 C:FXD CER 1000 PF +80-20%3 1000VDCW 56289 CO67B102E1022526—COH
21608 01500050 C:FXD CER 1000 PF +80-20% 1000VOCW 56289 CO67B102E1022526~CDH
B16CS 0150-0€50 C:FXD CER 1000 PF +B0=20% 1000VDCW 56289 CO678102€1022526=COH
216C10 0180-0291 3 C:FXD ELECT 1.0 UF 10T 35VGCHW 56289 1505105X9035A2=DY$
2l6Cl1 €150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 C067A102€1022526=C0H
216C1e £180-0309 C:FXD ELECT .7 UF 20% LOVCCwW 56289 15004 75%001042=DYS
s16Ci3 C160~3658 1 TIEXD BOLY 10 UE 1% SOVDCW 28487 G160-305¢8

sleCle C189-0291 C:EXP ELECT 1.0 UF 10% 35V0CH 56229 1500105X903582-DYS
216C15 0180-0291 C:FXC ELECT 1.0 UF 10Z 35vLCh 56289 15001 05X503542-DY5
216CR1 1901-0040 DIODE:SILICON 30MA 30WV 07263 F0G1038

Bl6(R2 19010040 DIODE:SILICCN 30MA 30WV 07263 £061083

31olR3 1901-C040 DICDE:SILICCN 30MA 30WV 07263 061083
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Seetion VI
Table 6-1. Replaceable Parts{Cont'd)}
.. M
Reference \\ip pyrt Number| Qty Description fr Mfr Part Number
Designation Code
s16CR4 1501-0040 OIOGE:SILICON 30MA 30WV 07263 FDG1088
2leiCl 1820~0668 1 IC:TTL HEX DRIVER W/OPEN COLL(30V) 01295 SNT407N
AlelC2 1820-0174 3 IC:TTL HEX INVERTER 01295 SNT404N
slelC3 1820-0511 IC:TTL QUAD 2-INPT AND GATE 01295 SN7408N
a161C4 1826~0301 ] IC:TTL QUAD BI-STABLE D=LATCH 0129% SN7475N
2161C5 1820—0301 IC:TTL QUAD BI-STABLE D-LATCH 01295 SNT&4T5N
sl16l1Ce 1820-0174 IC:TTL HEX INVERTER 01295 SN7404N
AleICT 1820-0301 1C:TTL QUAD BI-STABLE D=LATCH 01295 SNT4T5N
AlelLs 1820-0511 IC:TTL QUAD 2=INPYT AND GATE 01295 SN7408N
AlolCS 1820-0301 IC:TTL QUAD BI=-STABLE D=LATCH 0rzss SNT475N
2161C10 1820~-0301 IC:TTL QUAD BI-STABLE D=LAVTCH 01295 SN74T5N
2l61C11 1820-0174% IC:TTL HEX INVERTER 01295 SNT404N
sl6lC12 1820-0301 1C:¥TL QUAD BI-STABLE D=LATCH 01295 SNT47T5N
AleiCl3 1820~-0506 2 IC:DIGITAL 2=INPT,4=B1T MULTIPLEXER 18324 NB82668
Al6IC1L4 1820-0506 1C:DIGITAL 2~ INPT,4~81T MULTIPLEXER 18324 NB82668
Al6lIC15 1820-0515 1 IC:TTL DUAL RE~TRIG/RE-SET MONO=-MULTI! 07263 u7B8960259X
Al161C 16 1820-0068 IC:TTL TRIPLE 3~INPUT POS NAND GATE 12040 SN7410N
2161C1T 1820-0054 IC:TTL QUAD 2-INPT NAND GATE 0129% SNT400N
Al6MPL 4040-0747 EXTRACTOR:PC BOARD, GRAY 28480 40400747
L1oMP2 4040-0749 EXTRACTOR:PC BOARD, BROWN 28480 4040-0749
AtodQl 1854=-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854—-0071
£16Q2 1854=-0C71 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854=0071
21603 1854-0C71 TSTR:SI NPN{SELECYED FROM 2N3704) 28480 1854=00T71
21604 1854=0C71 TSTR:SI NPNISELECTEC FROM 2N3704) 28480 1854-0071
AleQ5 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853=-0020
s16Q6 1853-0C€20 TSTR:SI PNPI{SELECTED FROM 2N3702} 28480 1853=0020
A1607 1853-0020 TSTR:S1 PNP(SELECTED FROM 2N3T702) 28480 1853-0020
21608 1853-0020 TSTR:S! PNP(SELECTED FROM 2N3702) 28480 1853-0020
21609 1854=-0C71} TSTR:S1 NPN(SELECTED FROM 2N3704} 28480 1854=0071
L1010 1854-0CT1 TSTR:S] NPNUSELECTED FROM 2N3704) 28480 1854=00T1
A16R1 0684=-5621 R:FXD COMP 5.6K OHM 10% 1/4W 01121 CB 5621
L16R2 0684-5621 R:FXD COMP 5.6K OHM 10X 1/4W o121 €8 5621
AL16R3 0684=-5621 R:FXD COMP 5.6K OHM 10X 1/4M 01121 CB 5621
216R4 0684-5621 RIFXD COMP 5.6K OHM 10X 1/4K o1121 €8 5621
BlORS 1810-0041 1 RINETWORK,8 RES. 2.7K OHM 5% 28480 1810=0041
216R6 C684=~5621 R:FXD COMP S,6K OHM 10% 1/4w 01121 CB 5621
L16RT C684=-6721 R:FXD COMP 4700 OHM 10X 1/4NW 01121 B 4721
L16R8 C684-5621 R:FXD COMP 5.6K OHM 10X 1/4NW o112l CB 5621
816R9 C684-4721 R:FXD COMP 4700 OHM 10% 1/4W 01121 €8 4721
AL6R1IC 0684-1021 R:FXD CCMP 1000 OHM 10X 1/4NW 01121 CB 1021
216R11 0683~1245 1 R:FXD COMP 120K OHM 5% 1/4W 01121 CB 1245
216R12 C683-1255 1 R:FXD COMP 1,2 MEGOHM 5% 1/4W 01121} CB 1255
A16R13 C683-1265 1 R:FXD COMP 12 MEGOHM 5% 1/4W 01121 CB 1265
£16R14 C698-3228 2 RIFXD MET FLM 49.9K OHM 1% 1/8W 284 €0 0698=-3228
216R15 0684-4721 R:FXD COMP 4700 OHM 10X 1/4NW 01121 CB 4721
216R16 0684-5621 R:FXD COMP 5.6K OHM 10Z 1/4W 01121 C8 5621
L16R17 0684~4721 R:FXD COMP 4700 OHM 10T 1/4W 0l121 c8 4721
216R18 06B4-5621 R:FXD COMP 5.6K OHM 10% 1/4W 01121 C8 5621
A16R19 06844721 R:FXD COMP 4700 OHM 102 1/4W 01121 €8 4721
A16R20 0684~5621 R:FXD COMP 5.6K OHM 10% 1/4W 01121 CB 5621
L16R2 1L 0684=4721 R:FXD COMP 4700 OHM 10 1/4W 01121 CB 4721
Al6R22 0684-5621 R:FXD COMP S5.6K OHM 10X 1/4W 0l121 c8 5621
Al6R23 0684~4721 R:FXD COMP 4700 OHM 10% 1/4W 01121 CB 4721
Ll16R24 C684~5621 RIFXD COMP 5.6K OHM 10% 1/4w oiizl <8 5621
A16R25 G757-0476 1 R:FXD MET FLM 301K OHM 1% 1/8W 28480 0757=0476
216R26 C698-3228 R:FXD MET FLM 49.9K OHM 1Z 1/8W 28480 0698-3228
AL6R2T 0684-4721 R2FXD COMP 4700 OHM 10% 1/4W 01121 CB 4721
Ll1oR28 CoB4e-5621 R:FXD COMP 5,6K OHM 10% 1/4nW ol121 CB 5621
AL6R29 G683-1235 1 R:FXD COMP 12K (OHM 5% 1/4wW 01121 cB8 1235
S16R30 0684=-4721 R:FXD COMP 4700 OHM 10X 1/4W 01121 Cc8 4721
[RLLEN 06B4—-1041 R:FXD COMP 100K OHM 10% 1/4W ol121 CB 1041
2loR32 Q6B4~1041 R:FXD COMP 100K OHM 10X 1/4W 01121 CB 1041
Al6R33 0684-1021 R:FXD COMP 1000 OHM 10% 1/4W 01121 c8 1021
216R34 0684~-1G21 R:FXD CCMP 1000 OHM 10X 1/4W 01121 CB 1021
A16RIS 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 cB 1031
216R36 C664—-1031 R:FXD COMP 10K OHM 10X 1/4W 01121 C6 1031
Al6R37 C684-1031 R:FXD COMP 10K OHM 10X 1/4M 01121 C8 1031
4lox3s 0684~1021 R:FXD COMP 1000 OHM 10X L1/4h 01121 {B 1021
L16R39 C684-1021 R:FXD COMP 1000 OMM 10% 1/4W 01121 cB 1021
216R40 0684-5621 R:FXD COMP 5,6K OHM 10% 1/4N 01121 CB 5621
r16XA19 1251-2955 CONNECTOR:PC {2 X 25150 CONTACTY 0557« 3KH25/21JV12/079
1% C3575-66517 1 BOARD ASSY:MOTHER 28480 03575-66517
£1Txal 1251-1604 9 CONNECTOR:P( EDGE 1 ROW 22 CONTACT 71785 252=-22~30=~310
L1TXA2 1251-1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252-22-30-310
LLTXAD 1251-1604 CONNECTOR:PC EOGE 1 ROW 22 CONTACT 71785 252-22-30-310
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Madel 3575A

Toble 6-1. Replaceable Parts{Cont'd)

Section V']

Reference | jp Part Number| Qty Description Mr Mfr Part Number
Designation Code
LiTxa4 12511604 CONNECTOR:PC EDGE 1} ROW £2 CONYACT T178% 252=22~3¢=310
21TXAS 1251-1604 CUNNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252=-22-30-310
F1TXA6 1251-1604 CONNECTCR:PC EDGE 1 ROW 22 CUNTACT 71785 252-22-30-3]0C
£17XxA7 12€1-1365 4 CONN:PC <4 (2X22) CONTACTS 71785 252=22-30~300
A17xa8 1251=1365 CONN:PC 44 (2222} CCNTACTS 71785 252=22~30~300
£17XxA9 1251~1604 CONNECTCR:PC EDGE 1] ROW 22 CONTALT 71785 252-22~30~310
217XA10 1251-160¢ CONNECTOR:PC EDGE 1} RUW 22 CUNTACT 71785 252-22-30-310
217xA11 1251-1604 CONNECTCR:PC EDGE 1 ROW 22 ZCNTACT 11785 252=22=-30=310
A17XxA12 1251=1365% CONN:PC 44 (2X22) CONTACYS 71785 252=~22=30~300
£17XA13 1251-1633 1 CONNECTOR:PCUL X 15) 15 CCnTACT 71785 252-15-30-310
LlTXxAL4 1251-1632 1 CONNECTOR:PC 1 X 12 CONTALD 71785 252-12=-30-310
tl7xAle 1251-1365 CONN:IPC 44 (2X22) CUNTACTS 71785 252-22-30~300
LR Y] 50601200 1 MODULE PWR INPUT 2848( 5060 1200
A19(0PT 002 ONLY 357566519 1 BOARD ASSY:INTERFACE CONNICTOR 28480 03575-66519
L1941 1251-0Ce7 1 CONNECTCR:FEMALE 50~PIN MINAT 284 KC 1251=-0087
ArQMP L 03575-01208 1 BRACKET: INTERFACE CCNNECTOR 28480 03575=C1208
A1GMP2 1530-1698 1 SUPPCORT :PLC BOARU 28480 1530-16938
A20A B * 0343160005 1 ASSY CONTRUL LOGIC 28480 0343160005

(INCLUDES MOTHEH BOARD A20A AN LOGIC BOARD A20B}
4204 BOARD ASSY MUTHER 28480
A208 B0ARD ASSY (0GIC
A20CR1 THRU CR5S 1902 3190 0i00E BREAKDOWN I3V 5 | 07910 C03573¢
A20CR6 THRU CR10 1801 0040 DI0DE Si30WIV 50 mA 2 pF 2 07263 FOG1088
A20CR11Y 1310 0016 DIODE G 60YIV 1 US Tie 82214 D236
A201CT ¢ 1820 0671 1 IC CONTROL LOGIC 28480 1820087:
A201C2 * 1820-0698 1 tC TRIDECAGE BUFFER 28489 1820 0688
AZ1 03431-66513 1 80ARD ASSY ANALOG 28480 43437 86513
AZ1C1 0160-3674 C FXD 047 UF b W0o voc'y gaan) HEW 32
A21C2.C3 0160-0990 C FXD MICA 00 pF 2 72136 ROMISFIG1G3S obd
A21C4 0160-0181 C FXD MICA 30pF 5 14655 ROMI15E335.38
AZ1CR1 CR2 18620686 2 DIODE BREAKDODWN 52v 2 ga713 $Z1217¢
A2i1CR3.CR4 19010040 DI10DE St 30wty 50mA ZuF 2ns 07263 FDG10BS
ALYt 0960-0160 1 I A DMHKYBRID 2848¢ G366-C160
A2IMPI] 0343101201 2 BRACKET MOUNTING 28480 0343101201
A2101.02 1854.007 TSTR S NPN 283391 01285 SKAT124
A2103 1853 0020 TSTR Si PNP 01285 SKA1123
A21R1, R2 2100-2030 2 R VAR CER 20 kK OHM 10 T2 73138 62 2151
A21R3 2100-2487 1 R VAR CER ZKOHM 10 12w 13138 622071
A21R4 0757-0488 R FXD FLRY 9pu K 04 1 1 75042 CEATD
AZ1RS 21001738 1 R VAR CER 10K 3HM 1D i 73138 622081
AZ1RE 2100 3207 1 R VAW CER 5 0nM 10 1210 28480 1209 3207
A21R7 0757.0199 R FXD FLM 215K 0HM 18w 75042 CEATO obc
A21R8 0757-0283 ROFXD FLM 2K OHM 18 75042 CEATO obd
A21RS 0757-0442 ROFXD FLM T0KOHM 1w 18w 19701 MF4C T O obd
A21R10 0698-4477 R- FXD FLM 105K OHM 1 1 e 91637 CMF.% 10-32 T obd
A21R 1 07570448 R FXD FLM 182K OHM 1 18 19791 MFAC T0 abd
A21R12 0757 0442 R FXD FLM 10K OHMo) 18 19701 MFICT-O obe
A21R13 0698-4488 R FXD FLM 267 K OHM 1- 1 gw 31637 CMF-1 103271 obd
AZ1R14 07570442 B FXD FLM 10K QOHM 1 18 18701 MF4C obé
A22 1 0343165501 1 ASSY DiSPLAY ‘DOES NOT INCLUOE DS} 28480 03431 66531
A221Ct 01600155 1 C FXD MY 0.0033UF 10- 200VvOCw 56289 182P33292-PTS
A221C2 0180-0106 1 C FXD ELECT BOUF 21 6 VvOCou 28480 0180-0106
A220S81 ¢ 1990-0315 1 DISPLAY NUMERIC 28480 1830 0315
A22082 18900310 g Dt0DE VISIBLE LIGHT EMITTER 28480 1990-0310
A22083 THRU DS10 1980-0310 DIBDE VISIBLE LIGHT EMITTER 28480 19300310
A221CT1 1 1820-0663 1 1T DIG!TAL SCANVNER 28480 18200663
A221C2 1 1820-0571 ] I TTL DHGiTAL 28430 18280571
A2IMPI 5040-5839 1 HOUSING AW LUNCILTOR 28480 5040 5838
A22MP2 0357524301 1 NPASK  ANLUNCIATION 26480 03575-2430¢
A22MP3 1200-0448 74 SOCKET CONTACT DIP 77264 1538361
A2201 1854.0094 6 TSTR &1 NPR gn13t 273646
A2202 THRU 06 1854-0094 TSTR Si NP& 8131 2%3646
A2207 1853-0016 13 TSTR SI PP Sor 253638
A2208 THRU Q18 1853-0016 TSTR. Si PNnP 8213! 2%,3638
A22R1 1810-0066 1 R NETWORK 4021 =65012)= 350 OHM 10 28483 18139666
A22R2 1810-0067 1 R ONETWORK 6:2'= 190131 =510 OHM 7848 16100087
A22R3 1810-0068 1 R NETWORK 3 X 310 0HM 10 28483 1210 0065
A22R4 1810-0069 1 R, NETWORK 3 X 48 0HM 10 005w EACH 258280 121300868

ASSY CONTROL LOGIC 23:8C $3431 60008

A23A 8 1 (OPT 001
002 ONLY}

A23A (SAME AS A20Aj
A238 ISAME AS A20B)
A24 * {OPT 001,002
ONLY - SAME AS A21)
A25 T (OPTOQ! 002
ONLY - SAME AS A22)

03431-60005

(343166513

33431 66507

UNCLUDES MOTHER BOARD A233 AND LOGIC BCA
A238)

BOARD ASSY MOTHEFR
BOARD ASSY LQGIC

B0ARJ ASSY &NALOG
SQARZ ASSY DisPLay

an

~

10—

o



Model 3575A

Section V1

Toble 6-1. Replaceable Parts{Cont'd)

Reference . Mfr
. . HP Part Number | Ot Description Mfr Part Number
Designation ¥ P Code
CHASSIS MOUNTED COMPONENTS

c 3180 344 Vi C Fx3 CER 092 yf 20 3K VDEW 71590 0030202
[ 2160 344 C X35 CER U B2 UF 20 3K VOCwW 71990 D030 202
F1 2110 U335 1 FUSE SLOWBLOW J6A, 250V 1115V OPERATION)
F1 2110 00445 1 FuSt SLOW BLOUW 93 4. 250V 230V GPERATION:
41 CONNECTQR ¥NPUT P O W
J2 CONNECTOR INPUT P OW2Y
43 1250 0083 2 CONNECTOR RF 77068 30624 1
J4 1250 UUB3 CONNECTOR  RF 17068 306241
J5 1910 0076 1 POST BINDING JADE GRAY 2848¢ 15196076
S1 3101 (84€ 1 SWITCH TOGGLE 28480 3101 0896
S? 31011179 i SWITCH TOGGLE 28480 31611178
T S100 3237 1 XFMR POWER 28481 9100 3237

3575A-C-2628

6-16

c.22

Figure -1 Mechanical Parts (Mainframe)



Model 3575A Section V1

Table 6.1. Reploceable Parts{Cont'd)

Reference .. Mfr
. . Description Mfr Part Number
Designation HP Part Number | Qty escriptio Code
CABLES
Wi 03575-61601 2 CABLE ASSY  INPUT (INCLUDES J1) 28480 03575 6180°
w2 03575-61601 CABLE ASSY INPUT (INCLUDES J2} 28480 035756160
+ W3 0357561612 2 CABLE ASSY PREAMP (INCLUDES PI1/J} AND P2} 28480 0357561613
+ We 0357561613 CABLE ASSY PREAMP {INCLUDES Pi/J1 AND P2} 28480 0357561613
W5 03575-61603 1 CABLE ASSY CHANNEL A (INCLUBES P1 AND P2} 28480 03575-61602
Wb 0357561604 1 CABLE ASSY CHANNEL B (INCLUDES P1 ANDP2) 28480 0357561604
w7 0357561605 1 CABLE ASSY CURRENT (INCLUDES P1/J1 AND P2) 28480 0357561605
w8 0357561606 2 CABLE ASSY (BETWEEN J1 AND CHASSIS) 28480 03575-61606
we 063575 61606 CABLE ASSY (BETWEEN J2 AND CHASSIS) 28480 03575-61606
wig 06357561607 ] CABLE ASSY POWER SWITCH 28480 0357561607
Wi 03575-61608 1 CABLE ASSY. {BETWEEN J5 AND CHASSIS) 28480 0357561608
wi2 B120.1378 1 CABLE POWER 28480 81201378
MECHANICAL PARTS
(REFER TO FIGURES 61 AND 5-2)

MP1 (STD 3575A} 7101-0266 1 MASK DISPLAY 28480 7101-0266
MP1 (OPT 001, 002} 71010265 1 MASK DISPLAY 28480 7101-0265
MP2 03575-21201 2 ASSY FRAME 28480 03575-21201
MP3 0357501204 1 PANEL ODISPLAY 28480 03575-01204
MPs 03575-26802 1 TRIM TOP PANEL 28480 03575-26802
MP5 2360-0184 4 SCREW
MPE 03575-04101 1 COVER ASSY. TQP 28480 0357504101
MP7 2360-0196 SCREW
MPB 0390-0006 4 BUSHING (FOR T1)
MPS 2200-0766 £9 SCREW MACH
MP10 03575-01207 t BRACKET TSTR MTNG 28480 0357501207
MP11 03575-04104 1 COVER AC TERMINAL 28480 03575-04101
MP12 2200-0766 SCREW MACH
MP13 0357521101 1 HEAT SINK POWER SUPPLY 28480 03575-21101
MP14 03575-00203 1 PANEL CONNECTOR MTNG 28480 0357500203
MP1§ 03575-04103 1 COVER INTERFACE CONN 28480 03675-04103
MP16 2360-0185 SCREW

21300198 WASHER LOCK
MP1? 6360-0010 2 PLUG HOLE
MP1g 03575-00202 1 PANEL REAR 28480 03575-00202
MP19

RIGHT SIOE 2510-0050 SCREW

03575-24103 1 PLATE SPACER 28480 03575-24103
LEFT SIDE 2510-0052 SCREW

2510-0190 t SCREW INSULATOR 28480 03575-24108

03575.24108 SPACER INSULATOR

21800343 WASHER: INSULATOR

3050-0026 WASHER: FLAT

2190-0087 WASHER LOCK

2580-0015 NUT
MP20 2360-0192 SCREW
MP21 03575-04102 1 COVER ASSY: BOTTOM 28480 03575-04102
mMP22 5000-8589 2 COVER SIDE 28480 5000-8588
MP23 5000-0050 2 PLATE FLUTED 28480 5000-0050
MP24 1490-0030 1 STAND  TILT 28480 1490-0030
mMP2% 5060-0767 5 ASSY FOOT 28480 5060-0767
MP26 035%75-26803 ¥ TRIM. BOTTOM PANEL 28480 03575-26803
MP27 03575-00201 1 PANEL FRONT 28480 063575.00201
MP28 00310-48801 4 WASHER: SHLODR 28480 0031048801
MP29 G370-1099 5 KNO8: POINTER 28480 0370-1099
MP30 03575-26801 1 TRIM. CENTER 28480 03575-26801
MP31 {STD 3575A) 03575-40201 1 WINDOW DISPLAY 28480 03575-4020%
MP3! (OPT 001,002] 03575-40202 1 WINDOW: DISPLAY 28480 03575-40202
MP32 2200-0084 4 SCREW
MP33 03575-25502 1 SHIELD. CARD NEST 28480 03575-25502
MP34 03575-25501 [ SHIELD CARD NEST 28480 03575-25501
MP35 63575-01209 1 STRAP RETAINER 28480 03575-01209
MP36 03575-24104 2 COVER: A1‘AZ 28480 03575-24104
MP37 03575-24105 2 COVER A3/AS 28480 03575-24105
MP38 03575-24107 1 COVER AS 28480 03575-24107
MP39 03575-24106 1 COVER AS 28480 0357524106
MP4D 50206871 1 COVER PNL MTR 28480 5020-6871
MP& 50009520 1 INSULATOR 28480 5000 9520
MP42 3030-0008 2 SCREW SET
MPa3 5000-9523 1 INSULATOR 28480 50009523

F Sev Appendiy € Munua! Bach dating, Change 2 C._



Maodel 3575A

Section VI
Table 6-1. Replaceable Parts(Cont'd}
Reference L. Mir
. . HP Part Number | Qt Description Mfr Part Number
Designation Y p Code
MISCELLANEOUS PARTS
357501211 1 ERALKET INTEWKFACE BOARD (REINFORCES Al6B) 28480 0357501201
S0 1017 10 BUSHING IRSULATOR (FOR A15Q01 05 MING) 28480 14101017
5000 5085 3 CLIP POWER MCDULE tA18) 28480 5000-5085
05100075 4 CutP TINNERMAN (TOP AND BOTTOM COVERSH 28480 0510 0075
5040 5432 1 COVER POWER SWITCH 28480 5040-5932
0403 0151 2 GUIDE PC BOARD GREY 28480 0403-0151
03030152 3 GuIibt PC BOARD BLACK 28480 0403-6152
N403 0153 4 GuUiBt PC BOARD BROWN 28480 0403-0153
04030154 1 GUu!tDE PC BEOARD RED 28480 0403-0154
(3303 0150 1 GUiIDE PC BOARD YELLOW 28480 04030156
0a03 0160 2 Guitdt PC BOARD WHITE 28480 04030160
d340 0704 2 INSULATOR (FOR J45)
03575 24101 1 INSULATOR PLATE {BETWEEN CHASSIS AND ATT) 28480 03575-24t10
03400770 1 INSULATOR TSTR BRKT (BETWEEN CHASSIS AND A15) 28480 03400770
1200-0043 2 INSULATOR TSTR (FOR A1503, 04) 28480 1200-0043
03400162 3 INSULATOR TSTR (FOR A1501,02 Q% 28480
063575 84401 1 KIT ACCESSORY INCLUDES THE FOLLOWING 28480 03575-84401
5460 5987 1 EXTERDER PC 2 X 10 - PIN 28480 %060-5587
5060 5988 1 EXTENDER PC 2% 12 PIN 28480 5060 5988
50605989 1 EXTENDER PC 2X 22 PIN 28480 5060-5989%
50608739 1 KiT RACK MOUNTING, INCLUDES THE FOLLOWING 28480 5060-8739
5020-7619 1 BRACKET LEFT SIDE 28480 50202619
5320 7620 1 8RACKET RIGHT SIDE 28480 $020-7620
5040-6677 1 STRIP FILLER 28480 5040-6677
2514 0047 4 SCRES MACH SS8 32X 0.312 PRILLIPS DRIVE

AZ20B or A238B

A20A or A23A

A22 or A25
A2l or A24 3575 B-2847

£-15
C-24

Fioure £-2 Mechamcal Parts {Panel Frame)



Table 7-1. Assembly Cross Reference.

Assembly Assembly Assembly Schematic Figure
Number Title Part Number Number Number
Al Preamplifier Assembly 03575-66501 1 7-2

A2 Preamplifier Assembly 03575-66501 1 7-2

A3 Log Converter Assembly 03575-66503 1 7-2

A4 Log Converter Assembly 03575-66503 1 7-2

A5 Phase Detector Assembly 03575-66505 2 7-3

Ab Current Source Assembly 03575-66506 3 74

A7 Phase Control Filter Assembly 03575-66507 4 75

A8 Function Switching Assembly 03575-66508 5 7-6

A9 Output Filter Assembly 03575-66509 6 7-7
A10* Output Filter Assembly 03575-66509 6 7-7

Al Phase Control Logic Assembiy 03575-66511 3 74
A12A Panei Meter Connector Assembly 03575-66512 7.10 78,711
A12B* Panel Meter Connector Assembly 03575-66522 7,10 7-8,7-11
A13 Front Panetl Switching Assembly 03575-66513 5 7-6

A14 Power Supply Assembly 03575-66514 8 79

A15 Power Supply Mother Board Assembly 03575-66515 8 7-9
A16A Interface Substitution Assembiy 03575-26516 5 7-6
Al16B** Interface Assembly 03575-66518 9 7-10
A17 Mother Board Assembiy 03575-66517

A18 Power Input Module 5060-1200 8 79
A19** interface Connector Assembly 03575-66519 9 7-10
A20A/B Controi Logic Assembiy 03431-60005 7 78

A21 Analog Assembly 03431-66513 7 78

A22 Display Assembly 03431-66501 7 78
A23A/B* Control Logic Assembly 03431-60005 10 7-11
A24* Analog Assembly 03431-66513 10 7-11
A25* Display Assembty 03431-66501 10 7-11

* Options 001, 002 only. ** Option 002 only.
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Rev A
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ON AI2B ONLY r? @ .
Lca ‘ I ]
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| 1 Py . .
| 5,3V —— T & =543 —2 :
| 4 & 9
! TRIGGER oK f:m o o
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+ov +3.8V
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247K 242K 3 -
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+5V ’
RE, .
R3 gl
X %2.7K 3k . o
50 4BV FROM XAB PIN D ——( « 45 @BV
! +5v < ‘
0S4 oy g: 48
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247K . 202K 8 B/a}
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N RSK r. \dl r -
R —
' \ +5v PP 014 @ t
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CHANGE NO. 4

Section {1l Changes
Pages 3-13, 3-14:
Delete Paragraphs 3-75 through 3-91, Figures 3-10
and 3-11. Substitute Appendix C Paragraphs 3-75
through 3-91. Figures 3-10 and 3-11.

Section IV Changes
Pages 4-11 through 4-17:
Delete Paragraphs 4-65 to 4-101 and all tables and
figures therein. Substitute Appendix C Paragraphs
465 to 4-105 and all tables and figures therein.

Section V Changes
Pages 5-9 to 5-10:
Delete Paragraphs 5-19 to 5-34. Substitute Appendix
C Paragraphs 5-19 to 5-34.

Pages 5-19 and 5-20:
Delete Paragraphs 5-87 to 5-89. Substitute Appendix
C Paragraphs 5-87 to 5-96.
Add Step 4 to Figure 5-5.

4. For repair or additional troubleshooting, re-
move two screws that fasten the Panel Meter
boards together (MP42 Figure 6-2). Carefully
and slowly unfold the Panel Meter. Do not
bend the interconnecting wires further than
necessary or more often than necessary,

Page 5-25/5-26:
Delete the Digital Panel Meter Troubleshooting Tree
Figure 5-9. Substitute Appendix C Digital Panel
Meter Troubleshooting Tree, Figure 5-9.

Section VI Changes
Page 6-13:
Delete A16Cl1
Change A16C10 to 0180-0291, C:fxd elect 1 uF 10%
35 VDCW

Page 6-14:
Delete A16R1, R2
Change A16R25t0 07570476,301 K 1% 1/8 W

Delete Pages 6-15 and 6-16. Substitute Appendix C
Pages C-53 & C-54.

Section VII Changes
Delete Schematic Numbers 7, 9 and 10. Substitute

Appendix C Schematic Numbers 7, 9 and 10.

CHANGE NO. 5

Page 6-11: On A12A (1 Panel Meter)
Add A12L2,9100-3337 (same as L1)
On A12B (2 Panel Meters)
Delete C12

Page 7-25/7-26:
Delete A12C12. Connect A12L2 inparallel with L1.
(Parallel output goes to pins 8 and 9 of J1 and J2.)
Delete A12C12. Connect A12L.2 in parallel with L1.
CHANGE NO. 6

Section VI Changes

Page 7-25/7-26:
Delete A12C12. Connect A12L2 in paralle] with L1.
(Parallel output goes to pins 8 and 9 of J1 and J2.)
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Model 3575A

3-75. Local/Remote Control. Remote control operation is
selected by applving a continuous ground (or - 0.5V to
+0.4V) to the Local/Remote control line (J1 pin 50).
When ground is applied to the Local/Remote line, the
following things take place within the 3575A:

a. The front panel controls (except LINE switch}) are
disabled.

b. The remote control lines are enabled.

c. The internal ssmpling in both panel meters is disabled
(external triggering must be used).

d. The external trigger and flag timing circuits are
enabled.

e. The *Remote” (REM) annunciators on the panel
meters illuminate.

3-76. Remote Control Lines. In the remote control mode,
the 3575A Option 002 will accept parallel binary instruc-
tions applied to the remote control lines. Since internal
storage is not provided. the control lines must be held at
ground (or - 0.5V to +0.4 V) by the external controller
whenever a “true” condition is required. When remote
operation is selected without inputs to the remote control
lines, the lines are held in a *“false™ condition by the
internal logic circuitry. With all control lines false, the
control settings are programmed as follows:

AMPLITUDE B/PHASE AMPLITUDE B

Voltage Range ... ....... 2mVio 20V

(both channels)
FREQUENCY RANGE . ....... 1-1K
AMPLITUDE FUNCTION . .. .. ... B/A
PHASE REFERENCE ............. A

3-77. BCD Outputs. The 3575A Option 002 is equipped
with separate BCD outputs for the two panel meters. These
outputs provide parallel BCD information that corresponds
with the respective panel meter readings. The BCD outputs
each consist of three 8-4-2-1 BCD<oded digits, a single-line
overrange (*1’") digit and a single-line polarity indicator.
Unlike the remote control lines, the BCD outputs are
always enabled and can be used in the local or remote
control mode.

3-78. Overload Outputs. There are three overload indi-
cator lines available at pins 32, 44 and 45 of the Interface
connector. The Ay line (J1 pin 44) goes low when channel
A is overloaded and the By (J1 pin 32) goes low when
channel B is overloaded. The third line, labeled “‘overload™
(J1 pin 45), goes low when either or both channels are
overloaded. Since the overload outputs are not stored
functions, they will automatically return to the “false™
condition (+ 5 V) when the overload is removed.

Section 111

3-79. External Triggering and Flag Timing Sequence. As
previously indicated the internal sampling in both panel
meters is disabled when ground is applied to the Local/
Remote control line. This means that external triggering
must be used to obtain sucessive meter readings or BCD
outputs in the remote control mode.

3-80. In the 3575A Option 002, the external triggering
circuit operates in conjunction with the flag timing circuit
to allow adequate settling time, trigger the panel meters and
provide a “'data ready” flag to the external controller. The
timing sequence is initiated by an external trigger pulse
which is applied to the Remote Measure line (J1 pin 21).
The duration of the timing sequence depends on the
condition of the Trigger Mode line (J1 pin 33) which
permits selection of two modes of operation: the Delayed
Mode and Non-Delayed Mode.

NOTE
The Remote Measure command must be delaved for at least
0.5 ms following any change that affects the progranmed
state of the instrument.

3-81. Delayed Mode. When the Trigger Mode line is held in
a “false™ condition (open or + 2.4 V to + 5 V), the timing
sequence is as shown in Figure 3-10. In Figure 3-10, the
Remote Measure line is pulled low at TO by the external
controller. This initiates a variable delay period (determined
by the Frequency Range setting) and sets the + and - Data
Flags. At the end of the variable delay period (T1), the
panel meters are triggered, initiating a 140 ms measurement
period. At the end of the measurement period (T2), the
Data Flags are reset to indicate that data is ready at the
BCD outputs.

3-82. The total time required to obtain a reading (TO to
T2) is equal to 140 ms plus the variabie delay period
determined by the Frequency Range setting. The approx-
imate total delay times for each frequency range are as
follows:

Frequency Total
Range Delay
1-1K 33 sec.

10-100 K 3.5 sec.

100-1 M 0.7 sec.

1K-13M 0.2 sec.

3-83. The purpose of the variable delay in the timing
sequence is to allow time for the instrument to stabilize
before a reading is taken. Since the times allotted by the
variable delay are maximum, the instrument will often
stabilize before the end of the delay period. This depends
on the change in input parameters or control settings prior
to the Remote/Measure pulse. In some applications such as
swept measurements where readings are taken after slight
changes in input parameters, it may be desirable to speed
up the measurement process by omitting the variable time
delay. This can be accomplished by holding the Trigger

3-13
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Figure 3-10. Flag Timing Delayed Mode.

Mode line in a “true” condition (gnd. or -0.5V to
+0.4 V). When the Trigger Mode line is grounded, the
timing sequence is in the Non-Delayed Mode which
operates as shown in Figure 3-11.

3-84. Non-Delayed Mode. In Figure 3-11, the Remote
Measure line is pulled low at TO by the external controller.
This immediately triggers the panel meters and sets the
+and - Data Flags. At the end of the 140 ms measurement
period (T1), the Data Flags are reset to indicate that a
reading has been taken.

3-85. Remote Measure Rate. As indicated in preceding
paragraphs. the time required to obtain a reading depends
on the selected mode of operation. In the Delayed Mode,
the time varies from 0.2 second to 33 seconds as a function
of the Frequency Range setting. In the Non-Delayed Mode,
the time is fixed at approximately 140 ms. In order to
obtain successive readings at a fixed rate, the time between
Remote Measure pulses must be greater than the total delay
period. For example, in the Non-Delayed Mode the 140 ms
measurement period allows a maximum of 7 readings per

. REMOTE
v MEASURE
LINE

OV T T e ims

S5V - - - - -
140ms
14
Oms MEASUREMENT
ov PERIOD
+5v TRIGGER
l 140ms PULSE
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FLAG
ov-----
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To \

Figure 3-11. Flag Timing Non-Delayed Mode.
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second. In the Delayed Mode. 0.2 sec. allows 5 readings
per second, 0.7 sec. allows 1 reading per second. 3.5 sec.
allows 17 readings per minute and 33 seconds allows 1.8
readings per minute. In all cases, the Remote Measure pulse
width must be greater than 1 ms and less than the total
measurement period.

3-86. Optional Control Scheme. For some applications, it
is convenient to control the instrument from the front
panel and, at the same time, use external triggering and the
flag timing functions. To allow this, a jumper is provided on
the Interface Assembly (A16B, Schematic No. 9). With the
jumper connected between points 1 and 2 (normal).
grounding the Local/Remote control line disabies the front
panel controls, enables the remote control lines and enables
the external trigger and flag timing circuits. With the
jumper connected between points 1 and 3, the front panel
controls are enabled and the remote control lines are
disabled regardless of the condition of the Local/Remote
control line. The external triggering and flag timing
functions can then be used along with the front panel
controls by grounding the Local/Remote contro} line.

3-87. USING A PRINTER.

3-88. The 3575A Option 002 output lines are compatible
with -hp- Digital Recorder Models 5050B and 5055A. These
printers can be connected directly to the 3575A Interface
connector using the -hp- 562A-16C printer cable. Complete
interfacing data is presented in Section Il, Paragraph 2-29.

3-89. Triggering.

3-90. When using a printer, it is necessary to supply a
ground-true (>1ms) Remote Measure command to the
3575A each time a printout is required (see Paragraphs 2-30
and 3-80). The Remote Measure command sets the Data
Flags and initiates the timing cycle within the 3575A. The
printer receives a ‘“print”’ command when the Data Flags
are reset at the end of the timing cycle. Unless special
arrangements have been made to ground the Trigger Mode
line, the 3575A will remain in the Delayed mode and the
“print” command will be transmitted at the end of the
delay period. The delay period varies from approximately
33 seconds to 0.2 second as a function of the Frequency
Range setting. If the Trigger mode line is grounded, the
“print” command will be transmitted approximately
140 ms after the leading edge of the Remote Measure pulse.

3-91. Printout.

3-92. The -hp- Models 5050B and 5055 A Digital Recorders
provide a ten-column printout. The printer columns are
numbered from right to left and the 3575A output data is
printed as follows:
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4-65. Annunciator Logic (A8IC4 through 1C6). The fourth
section of the Function Switching Assembly is the annun-
ciator logic circuitry, A8IC4 through 1C6. This circuit
receives inputs from the Af, Bg and Cg control lines and
two additional inputs from the overload detectors on the
Preamplifier Assemblies, Al and A2. The purpose of the
annunciator logic is to control the overload indicators and
the various function indicators that appear on the Panel
Meter display.

4-66. Output Filter (A9/A10 Schematic No. 6).

4-67. The Output Filter is a 4-pole low pass filter network
controlled by the front panel FREQUENCY RANGE
switch. The purpose of the filter is to integrate the
amplitude or phase information before it is applied to the
Panel Meter and ANALOG QUTPUT. The filter response is
controlled by three lines, F, M and S which come from the
Phase Control Filter, A7. The Output Filter network is
identical to the Phase Control Filter network which is
discussed in Paragraph 4-34.

4-68. It should be noted that the standard Model 3575A
which has a single panel meter requires only one Output
Filter. This filter is designated A9. Instruments that are
equipped with dual panel meters (Options 001-003)
require a separate Output Filter for each panel meter and,
therefore, contain both A9 and A10 which are identical.
Since the dual panel meter options are field installable, the
standard Model 3575A has a vacant board slot and
connector to permit the addition of A10.

4-69. Digital Panel Meter.

4-70. Refer to the Panel Meter Block Diagram (Figure
4-12)and Schematic No. 7 for the following discussion.

Section IV

4-71. The Digital Panel Meter is a self-contained dc digital
voltmeter which measures voltages within the range of
- 1.999 Vdc to + 1.999 Vdc. The panel meter reading in dB,
dBV or degrees, corresponds with the applied dc voltage.
For example, an input of -1.800 Vdc will produce a
reading of - 180.0 degrees; an input of +200 mVdc will
produce a reading of + 20.0 degrees or + 20.0 dBV.

4-72. The Digital Panel Meter is divided into four major
sections: the Analog section, the Counter/Display section,
the Digital Controller section and the Decoder/Driver
section. The Analog section uses a dual-slope integrator and
a zero-detect comparator to perform a voltage to period
conversion in response to sequential instructions from the
Decoder/Driver section. The instructions are actually gener-
ated by the Digital Controller, but are processed by the
Decoder/Driver before they are applied to the Analog
section. The five instructions are: Charge, Discharge (+),
Discharge (-), Measure and Auto Zero. The Measure
instruction is given along with a Charge or Discharge
instruction. The Auto Zero instruction is the complement
of the Measure instruction and is given in the absence of a
Charge or Discharge instruction.

4-73. To begin a measurement, the Charge instruction is
given and the integrator within the Analog section charges
toward the input voltage for 33 msec. At the end of the
charge period, the Discharge (+) or Discharge (-) instruction
is given and the integrator discharges at a fixed rate toward
a reference voltage. The discharge period lasts for 66 msec.
The selection of Discharge (+) or Discharge (-) depends on
the polarity of the input voltage. If the input polarity is
positive, the Discharge (-) instruction is given and the
integrator discharges toward a negative reference voltage.
Conversely, if the input polarity is negative, the Discharge
(+) instruction is given and the integrator discharges toward

TRANSFER

.
INPU ANALOG AUTO POLARITY
:J 1
w Q
QO O wl @
o & g g4
o I I D o
g O O a &=
I| O 0] w o
O ol B = ;
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Figure 4-12. Panel Meter Block Diagram.
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Section IV

a positive reference voltage. Since the discharge rate is
constant, the time required for the integrator to discharge
10 zero volts is proportional to the dc input voltage.

4-74. When the integrator discharges to zero volts, the
zero-detect comparator within the Analog section changes
states, generating a “Transfer” pulse which is applied to the
Counter/Display section. The Transfer pulse transfers the
8-4-2.] BCD-coded information from the counters to the
last three digits of the display. At the beginning of the
discharge period, the counters are set to 000 and during the
first half (33 msec) of the discharge period. they are
incremented from 000 to 999. If a Transfer pulse occurs
during the first 33 msec, a number between 000 and 999 is
transferred to the display. During the second half of the
discharge period, the counters are again incremented from
000 to 999. In this case, however, a Transfer pulse will
transfer the accumulated count to the displays and will also
light the overrange (“‘1”) indicator. The number transferred
to the display will, therefore, be between 1,000 and 1,999.
Due to the fixed discharge rate of the integrator and the
frequency at which the counters are incremented, the
number transferred to the display is always equal to the
absolute value of the dc input voltage. Polarity information
is transferred to the polarity flip-flop and the polarity
indicator by way of the Auto Polarity line from the Analog
section,

4-75. At the end of the 66 msec discharge period. the
Measure instruction is removed and the Auto Zero instruc-
tion is applied. The Auto Zero instruction disables the
analog circuits and charges capacitors which, during the
measurement period, provide voltages that null out any dc
offsets introduced by the active elements in the Analog
section, The Auto Zero instruction lasts until the Digital
Controller recycles to state 0 where a new measurement is
initiated.

4-76. Analog Section. The Analog section is comprised of
a dual-slope integrator (U101A), a zero-detect comparator
(Q102—Q106), a level translator/inverter (Q211) and a
pulse generator (U5S07C, US09D). The integrator and
zero-detect comparator circuits pass through three states in
the course of making a measurement. These states are
determined by the conditions of seven FET switches
(Q107—Q113) which, in turn, are controlled by instruc-

Model 3575A

tions from the Decoder/Driver section. Table 4-5 is a truth
table which indicates the conditions of the various FET
switches for each of the five instructions.

4-77. Figure 4-13 illustrates the three states of the integra-
tor and zero-detect comparator during the measurement
cycle. The integrator begins a measurement with both
inputs at zero volts. When the Charge instruction is given
(Figure 4-13A), FET switch Q107 is closed. connecting the
non-inverting input of the integrator to the unknown input
voltage. If the input voltage is positive, the output of
integrator U101 A goes positive and integrator capacitor
C104 charges in a positive direction through R105. If the
input polarity is negative, the output of UIOIA goes
negative and C104 charges in a negative direction through
R105. Feedback for the integrator is provided by capacitor
C103 which connects to the inverting input of UIOlA
through source follower Q101B. Due to the extremely high
input impedance of Q101B, very little current flows in the
feedback path and C103, not having time to accumulate a
charge, functions as a short circuit. With an input of
+ 1 Vdc applied to the Panel Meter, the voltage at the input
of integrator UIOIA is approximately + 0.1 Vdc. This is
due to the input divider consisting of R101 and R102. At
the first instant when Q107 closes, capacitor C104 acts as a
short circuit, making the gain of U101A equal to one. The
output of UIOIA and the voltage at the junction of C104
and R105 then immediately jumps to + 0.1 Vdc. As C104
charges. the output of UI0IA rises to maintain + 0.1 Vdc
at the junction of Cl104 and RI105. Since a negligible
amount of current flows in the feedback path, the current
flowing through RI105 is equal to the charge current
flowing into C104. As long as the voltage drop across R105
is held constant, the current is constant and C104 charges
at a linear rate. With an input of +1 Vdc applied to the
Panel Meter, C104 will charge to approximately 3 volts
during the 33 ms charge period.

4-78. Note that integrator capacitor C104 is connected
between the differential inputs of the zero-detect compara-
tor. The zero-detect comparator functions as a X1000
amplifier and is used to detect the presence of a charge on
C104. Due to the high gain of the comparator, even a slight
charge on C104 will cause it to saturate in a positive or
negative direction depending on the input polarity. The

Tabie 4-5. Panel Meter Switching Logic.

INSTRUCTION Q107 Q108 Q109 Q110 Qi1 Q112 Q113
Charge 1 0 0 0 0 0 0
Discharge + 0 1 9] 0 0 0 0
Discharge - 0 0 1 0 0 0 0
Measure* 0 0 o] 0 0 1 0
Auto Zero ** 0 ¢} 0 1 1 0 1

(1

closed; 0 = open)

* The Measure instruction is given along with a Charge or Discharge

instruction.

** The Auto Zero instruction is given in the absence of a Charge or

Discharge instruction.
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Figure 4-13. Analog Circuit.

output of the zero-detect comparator is applied to the level
translator finverter, Q211. The primary purpose of Q211 is
to convert the level from the output of the comparator to a
level that is compatible with the TTL logic used in
succeeding stages. When the integrator capacitor is charged
in a positive direction, the output of the zero-detect
comparator goes positive, Q211 is gated on and the
collector of Q211 drops to approximately + 0.2 Vdc. When
the integrator capacitor is charged in a negative direction,
the output of the comparator goes negative, Q211 is gated
off and its collector rises to + 5 Vdc. The output of Q211 is
applied to the pulse generator (U507C) and to the polarity
flip-flop in the Counter/Display section.

4-79. At the end of the 33 msec charge period, a discharge
instruction is given and the integrator discharges toward a
reference voltage for 66 msec (Figure 4-13B). If the input
voltage is positive, the Discharge (-) instruction is given.
This closes FET switch Q109, placing a negative reference
voltage at the input of the integrator. If the input voltage is
negative, the Discharge (+) instruction is given. This closes
FET switch Q108, placing a positive reference voltage at
the input of the integrator. The positive or negative
reference voltage at the input of the integrator causes
integrator capacitor C104 to discharge. Due to the feedback
configuration, the discharge rate of C104 is constant and
the slope is linear. If the input voltage is * 1.999 Vdc or
less, capacitor C104 will discharge to zero volts before the
discharge period is over. When C104 discharges through
zero volts, the output of the zero-detect comparator
changes polarity, producing a low-to-high or high-to-low
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transition on the collector of Q211. This transition is
sensed by the pulse generator which, in turn, produces a
I usec, negative-going Transfer pulse which is applied to the
Counter/Display section.

4-80. At the end of the 66 msec discharge period, the Auto
Zero instruction is given for the remainder of the measure-
ment cycle. When the Auto Zero instruction is applied,
three things take place within the Analog section (Figure
4-13C):

a. The Measure instruction is removed, causing FET
switch Q112 to open.

b. FET switch Q110 closes. This grounds the input of
the integrator.

¢. FET switches Q111 and Q113 close. This transforms
the integrator and the zero-detect comparator into unity
gain (X1) amplifiers.

4-81. With the input of the integrator grounded and the
two circuits set for unity gain, the integrator output and
the zero-detect comparator output should, in theory, be
zero volts. In actual operation, however, both circuits
introduce a slight amount of offset which could affect the
accuracy of measurements, If the offsets were fixed, they
could simply be calibrated out during the accuracy adjust-
ments. Due to circuit aging and varying environmental
conditions, however, the offsets change and frequent
adjustments would be required to counteract them. A more
convenient method, then, is to automatically cancel the
offsets during each measurement cycle. This is accom-
plished by the Auto Zero mode.

4-82. In a unity gain amplifier, the offset voltage is simply
the difference of potential that exists between the input
and the output. In the case of the integrator, the input is at
ground and the offset potential is between the output and
ground. Since capacitor C103 (in series with -R105) is
connected between the output and ground, it charges to the
integrator offset voltage. Capacitor C104 is connected
between the two inputs of the zero-detect comparator.
Since the output of the comparator is connected directly to
the inverting input through FET switch Q113, C104
charges to the difference between the non-inverting input
and the output which is the offset voltage. During the
course of a measurement, the charges placed on C103 and
C104 in the Auto Zero mode, cancel the offsets introduced
by the integrator and zero-detect comparator, thereby
zeroing the analog circuits.

4.83. Counter/Display Section. The Counter/Display sec-
tion consists of a 30 kHz clock oscillator (U401), three
decade counters (U302-U304), three decade display mod-
ules (U415-U417), an overrange flip-flop (U212B), a
polarity flip-flop (U212A) and an overrange/polarity dis-
play module (U414). The 30 kHz clock oscillator continu-
ously feeds pulses into the first decade counter, U302.
Counter U302 counts from O through 9 and, on the tenth
clock pulse. resets to 0 and passes a “carry pulse” to the
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next decade counter, U303, Similarly, U303 counts from 0
to 9 and on the 100th clock pulse, resets to O and passes a
carry pulse to the next decade counter, U304, Counter
U304, in turn, counts from 0 to 9 and. on the 1000th clock
pulse, resets to 0 and passes a carry pulse to the instruction
counter (U505) in the Digital Controller section. The three
counters, therefore, continuously count from 000 to 999,
reset to 000 and increment the instruction counter. The
8-4-2-1 BCD output from each decade counter is applied to
a decade display module. The decade display modules
ignore the BCD inputs until they receive a Transfer pulse
from the Analog section. Upon receipt of a Transfer pulse,
the BCD code at the output of each decade counter is
transferred to the associated display module where it is
converted to decimal form and displayed until another
Transfer pulse is received.

4-84. As previously indicated, the 66 msec discharge period
is divided into two discharge periods each lasting 33 msec
or 1,000 clock pulses. During the first half of the discharge
period, the counters increment from 000 to 999 and are
then reset to 000 on the 1,000th clock pulse. If the input
voltage is = 0.999 Vdc or less, the transfer pulse will occur
during the first discharge period and the number transferred
to the display will be within the range of 000 to 999. If the
input voltage is between 1.000 Vdc and 1.999 Vdc, the
transfer pulse will occur during the second half of the
discharge period and again, the number transferred to the
display will be between 000 and 999. In this case, however,
the overrange (““1”) indicator will be illuminated, yielding a
corresponding display of 1000 to 1999. The information
needed to light the overrange indicator is simply that a
Transfer pulse has occurred during the second half of the
discharge period. To obtain this information, the Discharge
2 instruction (L Discharge 2) from the Digital Controller
section is applied to the “D” input of the overrange
flip-flop (U212B) and the Transfer pulse is applied to the
“Clock” input of the overrange flip-flop. When a transfer
pulse occurs, the state of the “D” input is transferred to the
“Q” output. During the first half of the discharge period,
the “D” input is high and, if a Transfer pulse occurs, the
“Q” output goes high and the overrange indicator does not
light. During the second half of the discharge period, the
“D™ input is low and, if a Transfer pulse occurs, the “Q”
output goes low causing the overrange indicator to illumi-
nate.

4-85. To complete the display, the polarity information
from the Analog section must be transferred to the polarity
flip-flop (U212A) to light the + or - polarity sign. The
polarity of the input voltage is indicated by a logic output
from the level translator/inverter (Q211) in the Analog
section. This output is labeled ‘“Auto Polarity” and is
connected to the “D” input of the polarity flip-flop,
U212A. The “Clock™ input of the polarity flip-flop is
connected to the L Charge instruction line form the Digijtal
Controller section. The L Charge line is low during the
charge period. At the end of the charge period, the L
Charge line goes high and the polarity information at the
“D" input of the polarity flip-flop is transferred to the “Q”
output. If the input polarity is positive, the “D” input will
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be low, the “Q™ output will go low and the “Qn output will
go high.Conversely, if the input polarity is negative. the “D”
input will be high, the “Q” output will go high and the “Q”
output will go low. Since the horizontal segment of the
polarity sign is permanently grounded (R505) and is always
illuminated, it is only necessary to light the vertical segment
to obtain a + sign. If the input polarity is positive, the “Q”
output of the polarity flip-flop goes high causing the output
of inverter/driver Q502 to go low and the vertical segment
to illuminate. Note that the “Q” and “Q" outputs from the
polarity flip-flop are applied to the Decoder/Driver section.
In the Decoder/Driver section, these outputs are used in
conjunction with the Discharge instruction from the Digital
Controller to produce the Discharge (+) or Discharge (-)
instruction that is applied to the Analog section during the

discharge period.

4.86. Digital Controller Section. The Digital Controller is a
simple algorithmic state machine (ASM) which provides
sequential instructions that are used to control the measure-
ment process in the Digital Panel Meter. The Digital
Controller section is comprised of a presettable binary
instruction counter (U505), a four-line to ten-line decoder
(U506) and associated logic circuitry. As previously indica-
ted, the decade counters in the Counter/Display section
continuously count from 000 to 999 and, on the 1,000th
clock pulse, reset to 000 and pass a carry pulse to the
instruction counter, U505. Each state of the instruction
counter, therefore, lasts for 1,000 clock puises or 33 msec.

4-87. The instruction counter is a fully synchronous 4-bit
binary counter which can be preset to any number between
0000 (0) and 1111 (15). The instruction counter has four
84-2-1 binary-coded output lines, four 84-2-1 binary-
coded input lines, a “Load” input line, a “Clear” input line
and a “Clock™ input line. All input and output lines except
(L) Load and (L) Clear use positive true logic. Since the
instruction counter is fully synchronous, the input lines
have no effect until after a clock pulse is received. For
example, when the Clear input line is low, the counter
resets to 0000 (LLLL) after the next clock pulse. Similarly,
when the Load input is low, the information on the four
data input lines is transferred to the four output lines after
the next clock pulse. Note that the “8” data input line is
permanently grounded and is always a logical zero while the
states of the “1”, “2” and “4” data input lines are
determined by the condition of the “Hold™ line which is an
external input to the Panel Meter. When the Hold line is
high (no hold), the input code is equal to 4. When the Hold
line is low, the input code is equal to 3. When the Load
input line is low, the counter will, therefore, go to state 3 if
a hold is applied and to state 4 if a hold is not applied.

4-88. The four 8-4-2-1 binary-coded output lines from the
instruction counter are applied to a four-line to tenline
decoder, U506. The decoder converts the 4-bit input code
into low true, mutually exclusive outputs which serve as
instruction lines. Although ten lines are available at the
outprt of the decoder, only four lines are actually used.
These lines are Charge (State 0), Discharge 1 (State 1),
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Discharge 2 (State 2) and Hold (State 3). The first three
output lines, Charge, Discharge 1 and Discharge 2 are
applied to NAND gate U510B. When all of these lines are
high (not Charge. not Discharge), the output of US10B is
low supplying the (L) Auto Zero instruction. The Auto
Zero instruction is. therefore, always given in the absence
of a Charge or Discharge instruction. The two discharge
instructions, Discharge 1 and Discharge 2, are applied to
Exclusive OR gate US07A. When either of the Discharge
lines is low, the output of U507A is high, supplying the (H)
Discharge instruction which is applied to the Decoder/
Driver section. Since the Discharge 1 and Discharge 2
instructions each last for 33 msec, the (H) Discharge
instruction lasts for 66 msec.

4-89. Figure 4-14 is a flow diagram showing the instruction
sequence for the Digital Controller. Remember that each
state of the controller lasts for 1,000 clock pulses or
33 msec. At the beginning of a measurement, the instruc-
tion counter is in State O and the Charge instruction is
given. After 1,000 clock pulses, the counter is incremented
to State 1 (Discharge 1) and, after 2,000 clock pulses, the
counter is incremented to State 2 (Discharge 2). Note that
the (L) Discharge 2 line is connected to one input of
U208B which functions as a negative OR gate. When either
input to U208B is low, the output is low making the Load
input to the instruction counter iow. Thus, in State 2 the
next state of the instruction counter is determined by the
state of the “Hold” input line. If the Hold line is low, the
counter will go to State 3 (Hold) after the next clock pulse.
If the Hold line is high, the counter will jump to State 4.
First, consider the case where the Hold line is low and the
counter goes to State 3. The Hold output (State 3) of U506
is applied to the remaining input of U208B making the
Load input to the instruction counter low. This again
means that the next state of the instruction counter is
determined by the condition of the Hold input line. As long
as the Hold input line is held low, the instruction counter
will remain in State 3 and measurements will be inhibited
until an external trigger is applied. When ground is applied
to the external “Trigger” line, a trigger pulse is generated
causing the “Q” output of the trigger flip-flop (U213A) to
go high. This, in turn, causes the output of NAND gate
US09B to go low, applying a low to the Clear input of the
instruction counter. The Clear input line overrides the other
input lines and the instruction counter will reset to State 0
on the next clock pulse. If the Hold line remains low, a new
reading will be taken and the instruction counter will again
stop when it reaches State 3. If the Hold line is high, the
instruction counter will jump from State 2 to State 4. In
State 4, the Digital Controller checks the condition of
sample rate select line SRI. If SR1 is high, the instruction
counter resets to State 0 on the next clock pulse. If SR1 is
low, the instruction counter continues to increment until it
reaches State 8. In State 8, the Controller checks the
condition of sample rate select line SR2. If SR2 is high, the
instruction counter resets to State 0 and begins a new
measurement, If SR2 is low, the counter continues to
increment to State 15 and then automatically resets to
State 0. In the 3575A, SRI is permanently grounded and
SR2 is always high, The measurement cycle, therefore, lasts
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Figure 4-14. Digital Controller Flow Chart.

for approximately 264 msec making the sample rate
approximately 4 per second. The “Hold” and “Trigger”
lines are used only in 3575A Options 002 and 003 which
are equipped for remote control operation. When Remote
operation is selected, the Hold line is pulled low and an
external trigger must be applied to initiate a measurement.

4-90. Decoder/Driver Section. The Decoder/Driver section
is comprised of five individual circuits which receive
instructions from the Digital Controller and, in turn,
provide the output levels required to control the various
FET switches in the Analog section.

491. The three circuits consisting of Q201/Q202,
Q207/Q208 and Q209/Q210, provide the respective (H)
Charge, (H) Auto Zero and (H) Measure instructions which
control FET switches Q107 and Q110 through Q113. The
two remaining circuits (Q203/Q204 and Q205/Q206) pro-
vide the (H) Discharge + and (H) Discharge - instructions
which control FET switches Q109 and Q108, respectively.
These two circuits are controlled by AND gates U208A and
U208D which receive the (H) Discharge instruction from
the Digital Controller and the (H) Pos. and (H) Neg.
polarity indications from the polarity flip-flop, U212A.
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4-92. Additional Circuits. Two additional circuits not pre-
viously mentioned in the functional description include the
blanking circuit and the reference supplies. In addition,
there are several outputs from the Panel Meter that are used
in 3575A Options 002 and 003 that should be noted. Refer
to Schematic No. 7 for the following discussions.

4-93. Blanking Circuit (U213B, U510A, Q402). The last
three digits of the display (U405--U417), receive their
positive supply voltage (+ 5 Vdc, Vec) through pass tran-
sistor Q402. When Q402 is conducting, the display is
illuminated; when Q402 is cut off, the display is blanked.
Pass transistor Q402 is controlled by NAND gate US10A
which, in turn, is controlled by two input lines. One input
line connects to the *“Q” output of the overload flip-flop
U213B and the other input line connects to the external
“Digit Blank™ input (pin 29 )of the Panel Meter. When either
of these lines is low, the output of U5S10A goes high, Q402
is cut off and the display is blanked. The *“Digit Blank”
input line is connected to the “Overioad” output (pin B) of
the Function Switching Assembly, A8 (Schematic No. 5).
This line goes low when either channel is overloaded and
will, therefore, cause the display to blank during an
overload condition. Another condition that will cause the
display to blank is if the voltage applied to the Panel Meter
is greater than * 1.999 Vdc. (This does not normally occur
in the 3575A.) If the input to the Panel Meter is greater
than * 1.999 Vdc, a Transfer pulse will not occur during
the discharge period. If a Transfer pulse has not occurred,
the output of Exclusive OR gate US07B and the “D” input
of U213B will be high at the end of the discharge period
when U213B is clocked by a positive transistion on the L
Discharge line. The high at the “D” input will then be
transferred to the “Q” output, the “Q” output will go low
and the display will blank.

4-94. Reference Supplies. The reference supplies (shown
in the upper right-hand portion of Schematic No. 7) are
Zener-regulated power supplies that furnish the positive and
negative reference voltages that are applied to the input of
the integrator during the discharge period. Both of the
reference supplies are adjustable, allowing the Panel Meter
to be set for optimum accuracy with both positive and
negative input voltages.

4-95. Output Lines. In the lower right-hand portion of
Schematic No. 7, there are four outputs from the Panel
Meter that are used in 3575A Options 002 and 003 to
obtain parallel BCD outputs. These lines are Auto Polarity,
Gated Clock, Reset and Flag. The Auto Polarity output
connects to the (H) Pos. output of the polarity flip-flop,
U212A. This line goes high if the input polarity is positive
and low if the input polarity is negative. The Gated Clock
output supplies clock pulses from the start of the discharge
period until the Transfer pulse occurs. The number of
pulses delivered during this period is equal to the Panel
Meter reading. For example if the readingis 90.0 degrees,
900 output pulses will be delivered. When pulses are not
being transmitted, the Gated Clock output is high. The
Reset output connects directly to the (L) Charge instruc-
tion line from the output of U506. This line goes low when
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the instruction counter resets to State O at the beginning of
a measurement and remains low during the charge period.
The Flag output connects directly to the (L) Auto Zero
instruction line from the output of US10B. This line is high
during the charge and discharge periods and is low during
the rest of the measurement cycle. Refer to Paragraph 4-99
for a description of how these lines are used to generate the
BCD outputs,

4.96. Interface Assembly (A16B Schematic No. 9).

4.97. Thne Interface Assembly (A16B) is installed in place
of the Interface Substitution Assembly (A16A) in instru-
ments equipped with the remote programming and dual
panel meter options (Options 002, 003). The purpose of
the Interface Assembly is to provide the decoding, timing
and switching logic required for the BCD outputs and
remote controlled functions.

4-98. BCD Output Circuits. The BCD output circuitry
shown on the left-hand side of Schematic No. 9 (ICI
through IC12) receives measurement data from the two
panel meters and converts this data into parallel BCD
outputs that are available at the rear panel Interface
connector. The circuit in the upper portion of the
schematic (IC2—1C4) converts the data from the right-hand
(phase) panel meter, while the circuit in the lower portion
of the schematic (ICS—IC7) converts the data from the
left-hand (amplitude) panel meter. Since the two BCD
output circuits are identical, the following description of
the “phase” circuit applies to both circuits.

4-99. The BCD output circuit is comprised of three decade
counters (IC2—IC4), an overrange flip-flop (IC1A) and
associated logic circuitry. To begin a measurement, the
Reset line (XAl6 pin 2) from the panel meter goes low and
remains low for 33 ms. This resets the decade counters to
000 and clears the overrange flip-flop. When the Reset line
goes high, a series of pulses from the Gated Clock output of
the panel meter are fed into the decade counters. Since the
number of pulses is equal to the panel meter reading, the
accumulated count at the end of the measurement cycle
provides the required output data. If the count is greater
than 999, counter IC2 passes a ‘‘carry” pulse to the
overrange flip-flop which provides a single-line overrange
indication. In 3575A Option 002, the high-true BCD
outputs from the decade counters are applied to inverter
gates (IC8, IC9) which provide low-true BCD outputs at the
Interface connector. In Option 003 instruments, the in-
verter gates are replaced by non-inverting drivers which
provide high-true BCD outputs at the Interface connector.
Jumpers on the A16B board permit selection of high-true
(P) or low-true (N) logic for the overrange and polarity
output lines.

4-100. Controller Section. The controller section of the
Interface Assembly is located in the upper right portion of
Schematic No. 9. This section is comprised of two 4-bit
multiplexers (IC13 and IC14) and a Local/Remote control
circuit (IC17B, IC18B). Each multiplexer has eight inputs
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and four outputs. Four of the inputs to each multiplexer
come from the front panel controls and four come from the
rear panel Interface connector, J1. The output lines go to
the Function Switching Assembly (A8), the Phase Control
Filter (A7), the Log Converter (A3/A4) and the Input
Attenuators (A1/A2) to control the instrument functions.
The multiplexers operate like 4-pole, double-throw switches
where the four output lines are connected to either the
front panel controls (Local) or the remote control lines
(Remote). Switching is accomplished by applying a logical
“1” (+5V) or “0” (0V) to IC13, IC14 pin 9 which
connects to the Local/Remote line through NAND gate
IC17B. With no input to the Local/Remote line or when
local control is programmed by an external controller, the
line is held positive causing the output of IC17B to go low.
This disables the remote inputs to IC13 and IC14 and
enables the inputs from the front panel controls. When
ground is applied to the Local/Remote line, the output of
IC17B goes high and control is transferred to the remote
control lines. The eight remote control lines use ground
true logic and are normally held in a “0” (False) condition
by the pull-up resistors within RS5.

4-101. Note that the local/remote line from the output of
IC17B is also connected to a buffer/inverter stage, 1IC18B.
When ground is applied to the Local/Remote line (Remote
Control), the output of IC18B goes low supplying a “hold”
to the panel meters. In the panel meters, the “hold”
command disables the internal sampling and thereby
inhibits measurements. In order to obtain meter readings or
BCD outputs, it is then necessary to use external triggering.
External triggering is accomplished by grounding the
Remote/Measure line (J1 pin 21) which controls the timing
circuits discussed in the following paragraphs. In some
cases, it is desirable to use external triggering and, at the
same time, control the instrument from the front panel. To
accomplish this, a jumper is provided at the output of
IC17B. When the jumper is connected between terminals 1
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and 3 (gnd), the front panel controls remain operative and
the remote lines that control front panel functions are
disabled.

4-102. Timing Circuits. In the Remote Control mode, it is
necessary to trigger the panel meters by applying a
momentary ground to the Remote Measure line each time a
meter reading or BCD output is required. Grounding the
Remote Measure line sets the data flag and initiates a
variable time delay which, in turn, triggers the panel meters
and initiates the measurement cycle.

4-103. The external trigger and flag timing circuit is shown
in the lower right-hand portion of Schematic No. 9 and in
the Timing Circuits Functional Block Diagram, Figure 4-15.
Refer to Figure 4-15 for the following discussion.

4-104.The timing circuits are comprised of a Trigger Flip
Flop, A Flag Flip Flop. a Variable Delay, a 40 ms Delay
and associated logic circuitry. Before the timing circuits can
operate, remote operation must be selected by grounding
the Local/Remote line. This disables the internal sampling
in the panel meters and enables the timing circuits. With the
Local/Remote line grounded, it is further necessary to
momentarily ground the Remote Measure line to initiate
the timing sequence and trigger the panel meters. Ground-
ing the Remote Measure line causes the output of IC16A to
go high. This, in turn, initiates the Variable Time Delay and
sets the Flag Flip Flop. Note that the two flip flops are set
and reset by a low (0) rather than a high (1). This is the
reason for the inverter between the output of IC16A and
the “set” side of the Flag Flip Flop. When a “set”
command is applied to the Flag Flip Flop, the + Data Flag
line goes low_and the - Data Flag line goes high. Since the
+ Flag line (Q) is fed back to the input of ICI16A, the
output of IC16A remains high until the Flag Flip Flop is
reset. The Variable Delay is initiated by a Logical 1 at the
output of ICI6A and controlled by the two frequency
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Figure 4-15. Timing Circuits Functional Block Diagram.
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range lines, FR1 and FR2. Delay time is determined by the
frequency range setting as indicated in Table 4-6. At the
end of the delay period, the output of the Variable Delay
circuit goes low applying a_‘“‘set” command to the Trigger
Flip-Flop. When “set”, the Q side of the Trigger Flip-Flop
goes low to trigger the panel meters. When the panel meters
are triggered, the (L) Flag input from Panel Meter 1 goes
high and remains high during the 100 ms measurement
period. When the measurement is complete, the Flag line
goes low, initiating the 40 ms time delay. When the 40 ms
delay has elapsed, the output of the delay circuit goes low,
applying a “reset” command to both flip-flops. This causes
the panel meter Trigger line and the + Data Flag line to go
high and the - Data Flag line to go low. Resetting the data
flags indicates to an external controller that data is ready at
the BCD outputs.

4-105. The purpose of the Variable Delay in the timing
circuit is to ensure that the instrument has been given
sufficient settling time before the data flags are returned.
Since the actual settling time of the instrument is often less
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Table 4-6. Variable Time Delays.

Frequency Variable
Range Delay
1 Hz -1 kHz 33 sec.
10 Hz - 100 kHz 3.3 sec.
100 Hz - 1 MHz 0.42 sec.
1 kHz - 13 MHz 0.02 sec.

than the time provided by the Variable Delay circuit, the
user may find it convenient to bypass the Variable Delay.
This can be accomplished by applying a continuous ground
to the Trigger Mode line. Grounding the Trigger Mode line
disables the Variable Delay circuit and enables ICI17A.
When a momentary ground is applied to the Remote
Measure line, the output of IC16A goes high, the output of
IC17A goes low and the two flip-flops are set simultane-
ously. At the end of the 140 ms measurement cycle, both
flip-flops are reset, the Trigger line goes high and the data
flags are returned to their original states.
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5-19. ADJUSTMENT PROCEDURES.

5-20. This portion of Section V contains complete adjust-
ment procedures for the Model 3575A Gain-Phase Meter.
Included are power supply adjustments (Paragraph 5-25),
Panel Meter Adjustments (Paragraph 5-29), Output Filter
Zero Adjustments (Paragraph 5-33), Phase Detector Zero
Adjustment (Paragraph 5-35). Current Source and Current
Sink  Adjustments (Paragraph 5-37). Amplitude Offset
Adjustment (Paragraph 5-39). Log Amplifier (amplitude
accuracy) Adjustments (Paragraph 541), Input Attenuator
Adjustments (Paragraph 5-43) and High Frequency Phase
Adjustments (Paragraph 545).

5-21. Test Equipment.

5-22. The test equipment required for the adjustments is
listed in Table 5-1 and at the beginning of each adjustment
procedure. If the recommended model is not available, any
instrument that has specifications equal to or better than
the required specifications can be used.

5-23. Test Point and Adjustment Location.

5-24. Test point and adjustment locations are shown in
Figures 5-6 (top view) and 5-7 (panel meter). Figures 5-6
and 5-7 are located on a single fold-out at the end of
Section V. All measurement points are either at the Analog
Ouptuts or at designated pins of A7PI. Test connector
A7TP] is a male PC connector located at the top of the
Phase Control Filter Assembly, A7. For convenience when
making test connections to A7P1, connect a 2X22-Pin
female PC connector (-hp- Part No. 1251-1887) to A7PI
and use the pins of the female connector as test points. If
the appropriate PC connector is not available, use the
2X22-Pin PC extender (-hp- 5060-5989) supplied with the
instrument. All test measurements should be made with
respect to circuit ground which is available at A7P1 pin X
or at any point on the instrument chassis. All adjustments
are easily accessible with the top cover of the instrument
removed. It is not necessary to use PC extenders or remove
any of the PC assemblies except when performing the Panel
Meter Adjustments, Paragraphs 5-35 through 5-38.

5-25. + 12 V Reference Adjustment.
5-26. This adjustment sets the level of the + 12 Vdc power
supply which serves as a reference for the other regulated
supplies in the instrument.
RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450A)

a. Connect DC Digital Voltmeter to A7P1 pin 6.

b. Adjust A14R6 for +12V + 3 mVdec.
5-27. Power Supply Voltage Checks.

5-28. The purpose of these checks is to verify that the
non-adjustable power supply voltages are within design

ADJUSTMENT PROCEDURES
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tolerances. If any of the voltages are out of tolerance, refer
to the Power Supply Troubleshooting procedure (Paragraph
5-84).

RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450A)

a. Measure the dc voltage at each test point listed in
Table 5-4. At each test point, the dc voltage should be

within the tolerance listed in the table.

Table 5-4. Power Supply Checks.

Test Point Supply Tolerance
A7P1 Pin A +2V (on A3) +1985Vio+2015V
A7P1Pin B +2V (on A4) +1.985 Vtio+ 2015V
A7P1Pin 3 +38V +3.700 V to + 3.800 V
A7P1Pin D -6V (A) -5.980 Vto-6.020V
A7P1 Pin 4 -6V (B) -5980 V to- 6.020 V
A7P1PinF -12vV -1196 Vto-12.04 V
A7P1PinY .53V -5.200 Vto-5400 V
A7P1Pin 21 +5V +4.980 V1io+5.020V

5-29. Panel Meter Adjustments (Standard Model 3575A).
NOTE
Options 001-003: Refer to Paragraph 5-31
5-30. The purpose of these adjustments is to set the dc
accuracy of the Digital Panel Meter. Before proceeding with
these adjustments, perform the Panel Meter Accuracy

Check (Paragraph 5-9) to determine if adjustments are
necessary.

RECOMMENDED TEST EQUIPMENT:
DC Digjtal Voltmeter (-hp- Model 3450A)
a. Perform Steps a through i of the Panel Meter
Removal procedure (Figure 5-5) to gain access to the panel

meter adjustments.

b. Set the 3575A controls as follows:

DISPLAY .................. PHASE
AMPLITUDE FUNCTION........ B/A
Voltage Range .......... 02mvV-2V

(both channels)
FREQUENCY RANGE .10 Hz - 100 kHz
PHASE REFERENCE ............. A

c. Connect DC Digital Voltmeter to ANALOG OUT-
PUT 1.

d. Set ASS1 to CAL 1. Set A6S! to CAL 2.

e. Adjust A6R19 (Y ADJ) for a reading of + 1.8050 V
on the Digital Voltmeter.
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f. On the panel meter. adjust R212 (inside adjustment)
for a panel meter reading that alternates between + 180.0
degrees and + 180.1 degrees.

g. Set ASSI to CAL 2. Set A6S1 to CAL .

h. Adjust ASR40 (P1 ADJ) for a reading of - 1.8050 V
on the Digital Voltmeter.

i. On the panel meter. adjust R211 (outside adjustment)
for a panel meter reading that alternates between - 180.0
degrees and - 180.1 degrees.

j. This completes the panel meter adjustments. Reset
A5S! and A6S] to NORMAL (4) and reassemble the
instrument by reversing the procedure outlined in Figure
5-5. Perform the Output Filter Zero Adjustments (Para-
graph 5-33), the Phase Detector Zero Adjustments (Para-
graph 5-35) and the Current Source and Current Sink
Adjustments (Paragraph 5-37) before using the 3575A in a
phase measurement application.

5.31. Panel Meter Adjustments (Options 001-003).

5-32. The purpose of these adjustments is to set the dc
accuracy of the panel meters. Before proceeding with these
adjustments, perform the Panel Meter Accuracy Check
(Paragraph 5-9) to determine if adjustments are necessary.

RECOMMENDED TEST EQUIPMENT:
DC Digital Voltmeter (-hp- Model 3450A)
NOTE

The following procedure outlines the steps required to
adjust the right-hand (phase) panel meter. When the
adjustments for the right-hand panel meter are completed,
place the left-hand panel meter in the right-hand slot and
repeat the procedure.

a. Perform Steps a through i of the Panel Meter
Removal procedure (Figure 5-5) to gain access to the panel
meter adjustments.

b. Set the 3575A controls as foliows:

AMPLITUDE B/PHASE ....... PHASE
AMPLITUDE FUNCTION ... ..... B/A
Voltage Range .......... 02mvV-2V

(both channels)
FREQUENCY RANGE .10 Hz - 100 kHz

PHASE REFERENCE ............. A
¢. Connect DC Digital Voltmeter to ANALOG
OUTPUT 2.

d. Set ASS1 to CAL 1. Set A6SI to CAL 2.

e. Adjust A6R19 (Y ADJ) for a reading of + 1.8050 V
on the Digital Voltmeter.
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f. On the right-hand panel meter, adjust R212 (inside
adjustment) for a panel meter reading that alternates
between + 180.0 degrees and + 180.1 degrees.

g. Set A5SI to CAL 2. Set A6SI to CAL 1.

h. Adjust ASR40 (P1 ADIJ) for a reading of - 1.8050 V
on the Digital Voltmeter.

i. On the right-hand panel meter, adjust R211 (outside
adjustment) for a panel meter reading that alternates
between - 180.0 degrees and - 180.1 degrees.

j. Place the left-hand panel meter in the right-hand slot
and repeat Steps d through i. When adjustments are
completed for both panel meters, reset ASS1 and A6SI to
NORMAL (4). install the panel meters in their original slots
and reassemble the instrument by reversing the procedure
outlined in Figure 5-5. Perform the Output Filter Zero
Adjustments (Paragraph 5-33). the Phase Detector Zero
Adjustment (Paragraph 5-35) and the Current Source and
Current Sink Adjustments (Puragraph 5-37) before using
the 3575A in a phase measurement application.

5-33. Output Filter Zero Adjustments.
5-34. These adjustments null out any dc offsets introduced
by the Output Filters, A9 and AlO (Al0 is in Options
001--003 only).
RECOMMENDED TEST EQUIPMENT:

DC Volumeter (-hp- Model 412A)

a. Connect DC Voltmeter to ANALOG OUTPUT 1.

b. Set the 3575A controls as follows:

DISPLAY* ................. PHASE
AMPLITUDE FUNCTION .. ... ... B/A
Voltage Range . ......... 0.2mV-2V

(both channels)
FREQUENCY RANGE .10 Hz - 100 kHz
PHASE REFERENCE . ............ A

* Options  001-003: Set the AMPLI-
TUDE B/PHASE switch to PHASE.

c. Set A5S1 and A6SI to CAL .

d. Connect a short clip lead between A9TPI and
A9TP2. This grounds the input to the fiiter.

e. Adjust A9R27 for 0V =0.05mVdc at Analog
Output 1.

f. Remove the clip lead. Leave ASSI and A6SI set to
CAL I for the following procedure.

g. Options 001 -003: Perform the following additional
steps:
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h. Connect DC Voltmeter to ANALOG OUTPUT 2.

i. Connect a short clip lead between AI10TP1 and
AIQTP2.

j. Adjust A1O0R27 for OV +0.05mVdc at Analog
Output 2.

k. Remove the clip lead. Leave A5SI and A6SI set to
CAL 1 for the following procedure.
5-35. Phase Detector Zero Adjustment.

5-36. This adjustment nulls out any dc offset introduced
by the Buffer/Iintegrator in the Phase Detector.

RECOMMENDED TEST EQUIPMENT:

DC Voltmeter (-hp- Model 412A)

a. Connect DC Voltmeter to ANALOG OUTPUT 1.*
* Options 001 —-003: Connect DC Voltmeter to ANALOG
OUTPUT 2. Set the AMPLITUDE B/PHASE switch to
PHASE.

b. Set the 3575A controls as follows:

DISPLAY ......... ... ..... PHASE
Voltage Range .......... 0.2mV-2V

(both channels)
FREQUENCY RANGE .10 Hz - 100 kHz
PHASE REFERENCE ............. A

¢. Set A5SI and A6S1 to CAL 1.

d. Adjust ASR31 (ZERO ADJ) for 0V # 0.1 mVdc at
the Analog Output.

e. Leave ASSI and A6SI set to CAL | for the following
procedure.
5-37. Current Source and Current Sink Adjustments.
5-38. These adjustments set the Pl and P2 Current Sources
and the X and Y Current Sinks to produce the proper dc

levels at the output of the Phase Detector. These are the
primary phase accuracy adjustments in the instrument.

RECOMMENDED TEST EQUIPMENT:
DC Digital Voltmeter (-hp- Model 3450A)

a. Connect DC Digital Voltmeter to ANALOG OUT-
PUT1.*

* Options 001 —003: Connect DC Digtal Voltmeter to
ANALOG OUTPUT 2. Set the AMPLITUDE B/PHASE
switch to PHASE.

ADJUSTMENT PROCEDURES
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b. Set the 3575 A controls as follows:
DISPLAY .................. PHASE
Voltage Range .......... 0.2mV-2V
(both channels)
FREQUENCY RANGE .10 Hz - 100 kHz
PHASE REFERENCE ............. A

c. Set A5SI to CAL 2. Set A6S1 to CAL1.

d. Adjust ASR40 (P1 ADJ) for - 1.8V * 0.1 mVdc at
the Analog Output.

€. Leave ASSI set to CAL 2. Set A6SI to CAL 2.

f. Adjust A6R19 (Y ADJ) for 0 V % 0.1 mVdc at the
Analog Output,

g. Leave A5S1 set to CAL 2. Set A6S1 to CAL 3.

h. Adjust A6R21 (X ADJ) for 0 V *+ 0.1 mVdc at the
Analog Output.

i. Leave A6SI set to CAL 3. Set A5S1 to CAL 3.

j. Adjust ASR39 (P2 ADJ) for 0 V + 0.1 mVdc at the
Analog Output.

k. Reset A5SI and A6SI to NORMAL (4).
5-39. Amplitude Offset Adjustment.

5-40. This adjustment sets the dc operating point of the
Summing Amplifier in the Function Switching Assembly,
A8.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)*
DC Digital Voitmeter (-hp- Model 3450A)
50-Ohm Feed-Thru Termination (-hp- Model 11048C)

* A Test Oscillator such as the -hp- Model 651B can be
used in place of the Frequency Synthesizer.

a. Connect 50-ohm output of Frequency Synthesizer,
terminated in 50-ohm load, to the Channel B input of the
3575A. Connect the DC Digital Voltmeter to A7P1 pin 2
(Options 001, 002: Connect DVM to ANALOG OUTPUT

2).
b. Set the 3575 A controls as follows:

DISPLAY* ............ AMPLITUDE
AMPLITUDE FUNCTION . ......... B
Voltage Range .. ........ 02mV-2V

(both channels)

FREQUENCY RANGE .10 Hz - 100 kHz

* Options 001 -003: Set the AMPLI-
TUDE B/PHASE switch to AMPLITUDE
B.
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c. Set the Frequency Synthesizer amplitude to
+19.03 dBm (2 V rms/50 ohms) and frequency to 1 kHz.
d. Record the DVMreading: mVdc.

e. Connect the DC Digital Voltmeter to ANALOG
OUTPUT 1.

f. Adjust A8R43 until the DVM indicates the value
recorded in Step d £ 0.2 mVdc.

5-41. Log Amplifier Adjustments.

5-42. These adjustments set the dc bias, gain and symmetry
of the Log Amplifier and Synchronous Rectifier in each
input channel. These are the primary amplitude accuracy
adjustments in the instrument.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)

DC Digital Voltmeter (-hp- Model 3450A)

Variable Attenuator (-hp- Model 355D)

50-Ohm Feed-Thru Termination (-hp- Model 11048C)

NOTE
The following procedure is performed first for channel B
and then again for channel A. The channel B adjustments
are located on the channel B Log Converter board, A4. The
channel A adjustments are located on the channel A Log
Converter board, A3.

a. Connect the 50-ohm output of the Frequency
Synthesizer to the input of the Variable Attenuator (no
termination required). Connect the output of the Variable
Attenuator, terminated in 50-ohm load, to the Channel B
input of the 3575A.

b. Set the 3575A controls as follows:

DISPLAY* ............ AMPLITUDE
AMPLITUDE FUNCTION . ......... B
Voltage Range .......... 02mV-2V

(both channels)
FREQUENCY RANGE .10 Hz - 100 kHz
PHASE REFERENCE ... .......... A

* Options 001 —-003: Set the AMPLI-
TUDE B/PHASE switch to AMPLITUDE
B.

c. Set the Frequency Synthesizer amplitude to
+19.03 dBm (2 V rms/50 ohms) and frequency to 10 kHz.

d. Setthe Variable Attenuator to 80 dB.
e. Connect DC Digital Voltmeter to A3/A4TPI.

f. Adjust A1/A2 R40 (ZERO ADJ on A or B Preamp)
for a DVM reading of 0V £ 0.1 Vdc.
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g. Connect DC Digital Voltmeter to A7Pl pin 22
(Channel B) or A7P1 pin z (Channel A).

h. Adjust R18 (LOG BIAS ADJ) for a DVM reading of
0V 0.2 mVdc.

i. Connect DC Digital Voltmeter to ANALOG OUTPUT
1.

j- Adjust R29 (AMPL SYM ADJ) until the absolute
value of the voltage at Analog Output 1 is minimum e.g.,
- 735 mVdc is less than - 740 mVdc.

k. Set the Variable Attenuator to 90 dB and repeat Step

1. Set the Variable Attenuator to 70 dB.
m. Center R32 (LOG GAIN ADIJ).

n. Adjust R50 (LOG OFFSET ADIJ) for -640mV
+ 0.5 mVdc at Analog Output 1.

o. Set the Variable Attenuator to 0 dB.

p. Adjust R32 (LOG GAIN ADJ) for +60mV
* 0.5 mVdc at Analog Output 1.

g. Reset the Variable Attenuator to 70 dB.

r. Repeat Steps n through q until optimum adjustment
is obtained.

s. Connect the output of the Variable Attenuator,
terminated in 50-ohm load, to the Channel A input of the
3575A.

t. Set the 3575A AMPLITUDE FUNCTION switch to
A.

u. Repeat Steps ¢ through r for channel A. The channel
A adjustments are located on A3.

5-43. Input Attenuator Adjustments.

5-44. These adjustments compensate the input attenuators
so that minimum phase shift is introduced by the atten-
uators on the 2 mV - 20 V range.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)

Variable Attenuator (-hp- Model 355D)

(2) 50-Ohm Feed-Thru Terminations (-hp- Model
11048C)

Power Splitter (See Figure 5-1)

a. Connect test equipment as shown in Figure 5-2.
b. Set the 3575A controls as follows:

DISPLAY* ................. PHASE
Voltage Range ... ....... 0.2mV-2V
(both channels)

FREQUENCY RANGE .10 Hz - 100 kHz
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Additional checks can be performed using the power supply
data listed in Table 5-6. 1f any of the supply voltages are
out of tolerance. troubleshoot the comesponding power
supply or regulator circuit by checking for the dc voltages
shown on the schematics.

NOTE

All of the regulators on Al4 are directly or indirectly
referenced to + 12 Vdc. The + 12 Vdc reference must,
therefore, be properly adjusted to establish the accuracy of
the other supply voltages. In addition, all of the IC
regulators on A14 use + 12 Vdc and - 12 Vdc and a failure
in either of thesc supplies can affect the other supply
voltages.

5-87. No Load Checks. The Power Supply Assembly, Al4,
is equipped with separate input and output connectors to
permit the supplies to be checked under no load conditions.
The 2X10-pin connector on the left-hand side of Al4
receives unregulated inputs from the raw supplies on AlS5.
The 12-pin connector on the right-hand side of Al4
outputs the regulated voltages from Al4 to the main
Mother Board Assembly, Al7.

5-88. To check the supplies under no load conditions,
proceed as follows:

a. Place Al4 on a 2XI10-pin PC Extender (-hp-
5060-5987). Leave the 12-pin output connector discon-
nected.

b. Connect a short clip lead between chassis ground and
pins 11 and 12 of the 12-pin connector on Al4,

c. Using a DC voltmeter, measure the regulated output
voltages at pins 4 through 10 of the 12-pin connector on
Al4. The dc voltages should be as follows:

Pin Voitage

+5V +0.02 Vdc
-5.3V +0.1 Vdc
-6V +0.02 Vdc
-6V +0.02 Vdc
+3.8V +0.1 vdc
-12V +0.04 Vdc
+12V £ 3mVdc *

QWO IOHOU S

* Adjustable

5-89. Troubleshooting the +12V and -12V Sup-
plies. Due to the interaction between the +12V and
- 12 V supplies, it is sometimes difficult to isolate failures in

TROUBLESHOOTING
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these supplies. If difficulty is encountered. check suspected
components with an ohmeter or transistor checker. replace
Al4IC1 and IC2 or isolate the trouble using an external dc
source as outlined in the following procedure:

RECOMMENDED EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450A)
* 12 Vdc Variable Power Supply (-hp- Model 467A)

a. Check to be sure that the raw supply voitages are
present at XAI4A pins 9 (+ 19 Vdc) and B (- 19 Vde).

b. Disconnect one end of AI4R1.

c. Place Al4 on a 2X10 PC Extender (-hp- 5060-5987).
Leave the 12-pin output connector disconnected.

d. Connect a short clip lead between chassis ground and
pins 11 and 12 of the 12-pin connector on Al4,

e. Connect the DC Digital Voltmeter to pin 9 of the
12-pin connector on Al4,

f. Apply +12Vdc from an external power supply to
pin 10 of the 12-pin connector on Al4.

g. The DVM reading should now be -12Vdc. If
-12Vdc is present, leave the external power supply
connected and troubleshoot the + 12 V regulator circuit by
checking for the dc voltages shown on Schematic No. 8. If
- 12 Vdc is not present, perform the following steps.

h. Disconnect the external power supply and reconnect
Al4R1. Disconnect one end of A14R8.

i. Connect the DVM to pin 10 of the 12-pin connector
on Al4.

J. Apply - 12 Vdc from an external power supply to pin
9 of the 12-pin connector on Al4.

k. The DVM reading should now be + 12 Vde. If
+12Vdc is present, leave the external power supply
connected and troubleshoot the - 12 V regulator circuit by
checking for the dc voltages shown on the schematics. If
+12 Vdc is not present, there are failures in both regulator
circuits.

Table 5-6. Power Supply Ratings.

Line Nominal
Power Test Vottage Ripple Regulation Load
Supply Point Limit (p-p) (115 V/230V + 10 %) Current
+12V* A7P1Pin 6 +11.997 Vto+ 12003 V 1mV +1mV 180 mA
12V A7P1Pin F -11960 Vto -12.040V 1 mV +1mV 180 mA
-6 V(A) A7P1 Pin D -5.980 V1o -6.020 V 1 mV + 0.1 mVv 200 mA
-6V (B) A7P1Pin 4 -5980 Vit -6.020V 1mVv + 0.1 mV 200 mA
+5V A7P1 Pin 21 +4.980 Vto+5.020 V 1mV + 0.1 mV 1A
-3V A7P1PinY -5.200 Vto -5.400 V 1mV +0.1mV 350 mA
+38V A7P1 Pin 3 +3.700 Vto + 3900 V 3mvV +0.2mV 300 mA

* Adjustable (A14R6)

** Load increases to 1.5 A in Option 001 instruments and to 2 A in Option 002, 003 instruments.
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OF THE FIRST DECADE.

WORKS PROPERLY
?

REMOVE ALL SHORTS
AND CAPACITOR. SCOPE
ZD:TPAY

€6ma +|

PROBABLE CAUSE: U505,

s
WAVEFORM
CORRECT?

SCOPE ZD; TP DS

YES }-—ssm-{

MONITOR PIN 1 OF U101A
INTEGRATOR.

5
WAVEFORM
CORRECT

>

PROBABLE CAUSE
Q102-Q104, QT

MONITOR TP A16—-A21
(FET SWITCH DRIVE SIGNALS)

4 e
(M CHARGE) [33 231ms
wl

Al6
{H DISCH +)
A20 T T
(H DISCH-) ms 198ms.
A2t It
IH ME AS) 99ms 65me
A8
{H aUTO 99ms B3 ms.
ZERO) —————

ARE

CORRECT
?

ov

ALL WAVEFORMS

PROBABLE CAUSE: Q110

-2V

ov

MONITOR TP D12, 014 & D27

oIz o8 V]
-2y v cmmz)mov

WAVEFORM
CORRECT?

s

SCOPE TP C7

IS

WAVEFORM

CORRECT
?

YES CHECK BLANKING, TRIG-
GER & HOLD, POLARITY,
ETC.

Us090

PROBABLE CAUSE: USOTC,

PROBABLE CAUSE
YES | 0201-Q210 ICHECK CIR-

ov ARE
WAVEFORMS
2 027 o8 +3v CORRECT
(M 0100 QE m ] ov ’
ov Die 3.8V}
‘L AUTO 39ma [ iEm ov NO
—12v ZERO)
ov PROBABLE CAUSE: US0S,
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~12v

CUIT GENERATING INCOR-
RECT SIGNAU

Figure 5-9. Digital Panel Meter Troubleshooting Tree.

(Ref. Change 4)
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Model 3575A

Table 6-1. Reploceable Parts(Cont'd)

Section V

Reference .. Mfr
Designation HP Part Number | Qty Description Code Mfr Part Number
A20 5060-9132 PANEL METER 28480 5060-9132
c1o1 0160-0170 1 C: FXD CER .22 UF 25 VDCW 56289 5C98—CML
Cc102 0150-0046 1 C: FXD .68 PF 500V 78488 TYPE GA
€103, C104 0160-3826 2 C: FXD MET POLY .39 UF 10% 50 VDCW 84411 HEW—2438
€106—C400 NOT ASSIGNED
C401 0140-0172 i COEXD MICA 0y g 14658 obd
C402 THRU C500 NO! ASSIGNED
C501.C502 0150-0071 I C: FXD CER 1 UL 0« b SSVEXW t4674 CK12BX GMV
C503 0150-0071 1 C FXD CER 40O PE HXXANIX W 3. 56289 CO16B102E40118274 bl
Cr101 1902-0072 1 DIODE: BRKDN 7.a.v & 04713 SZ 10939-15%8
CR102 19100016 3 DIODE: GE 10OMA/0.85V 60 PIV 93332 D2361
CR103 1901-0040 1 DIODE. SI 30WV S0MA 2PF 2\S 01295 PGS12
CR104 1902-004% i DIODE: BRKDN 6.81V §/ 04713 $210939.134
CR105 1901-0040 DIODE: SI 30WV SOMA X PF 2\S 01295 PGS12
CR106 NOT ASSIGNED
CR107 1902-3149 1 DIODE: BRKDN 9.09V 5 04713 SZ 10939-170
CRT08 1902-0686 1 DIODE: T.CREF. 6.2V 2 04713 SZ 12170 obd
CR109 THRU CR200 NOT ASSIGNED
CR201 1901-0040 DIODE: S! 30WV S0MA X PF NS 01208 PGS12
CR202 1901-0518 i DIODE: HYBRID HOT CARRIER (2800} 28480 1901-0518
CR203 1902-3002 1 DIODE: BRKDN .37V 5% 04713 SZ 10939.2
DS! THRU DSY 1990-0310 9 DIODE: VISIBLE LIGHT EMITTER 28480 1990-0310
MP] 5040-5839 | HOUSING: ANNUNCIATOR 28480 5040-5839
MP2 03575-24301 1 MASK: ANNUNCIATOR 28480 03575-24301
Qi01,. Q02 1855-0308 2 TRANS: SI NPN 17856 DN 324
Q103 1853-0086 i TRANS: SI PNP 04713 SPS3322
Q104 1854-0071 9 TRANS: S! NPN 04713 SPSS103
Q108 NOT ASSIGNED
Q106 1854-0071 TRANS: SI NPN 04713 SPS5103
Qi07 1855-0081 3 TRANS: JEDEC TYPE IN5245 [REAY obd
Q108 1855-038¢ 3 TRANS: JEDEC TYPE 2N4392 012040 obd
Q109. Q110 1855-0081 TRANS: JEDEC TYPE 2N5245 0129s obd
Qlil 1855-0377 | TRANS: Si NPN 17856 FN2348
Q112,Qt13 1855-0386 TRANS: JEDEC TYPE 2N4392 12049 obd
Q114 THRU Q200 NOT ASSIGNED
Q¢ 1853-0020 s TRANS: SI PNP 04713 SPS 3609
Q202 1854-0071 TRANS: St NPN 04713 SPS 5103
Q203 1853-0020 TRANS: SI PNP 04713 SPS 3609
Q204 1854-007 1 TRANS: SI NPN 04713 SPS 5103
Q205 1853-0020 TRANS: SI PNP 04713 SPS 3609
Q206 1854-0071 TRANS: SI NPN 04713 SPS 5103
Q07 1853-0020 TRANS: Sl PNP 04713 SPS 3609
Q08 1584-0071 TRANS: SI NPN 04713 SPS 5103
Q209 1853-0020 TRANS: Si PNP 04713 SPS 3609
210 1854-0071 TRANS: SI NPN 04713 SPS 5103

Q211—Q401 NOT ASSIGNED

02 1853-0093 ¢ TRANS: S PNP 04713 S$S8041
Q403—Q500 NOT ASSIGNED

02 1854-0071 TRANS: SI NPN 04713 SPS 5103
R0t 0698-8312 1 R: FXD FLM 499K OHM 14 91637 UMF-55-1,T-2
R102 0698-8313 1 R: FXD FLM 523K OHM 1% 91637 CMF-55-1,T-2
R103.R104 0698-3572 M R: FXD FLM 60.4K OHM 1% 91637 CMF-1/10-32, T-1
R10S 0698-4436 ! R: FXD FLM 2.8K OHM 1% 1/8W 14674 C4 TO obd
R106. RIU/ 0hYE-3558 2 R: FXD FLM 4,02K OHM 1% 1/8W 28480 0698-3558
R108 0757-0418 | R: FXD FLM 619 OHM 1% 1/8W 14674 C4TO obd
R109 0698-3495 ! R: FXD FLM 866 OHM 1% 1/8W 14674 C4TO obd
RI110 0684-2221 1 R: FXD COMP 2200 OHM 10% I/aw 0121 CB 2221
RIlI 0684-1231 1 R: FXD COMP 12K OHM 10% 1/4W 0112t CB 1231
RI12 NOT ASSIGNED
R113 0698-3122 1 R: FXD FLM 4120HM 1% 1/8W 14674 C4T-O obd
Ri14 07570417 ] R: FXD FLM 562 OHM 1% 1/8W 14674 C4 T-O obd
RilS 0698-4486 1 R: FXD FLM 249K OHM 1% 1/8W 19701 MF4C T-O obd
R1i6, RI17 0698-8316 2 R: FXD FLM 499K OHM 1.0% 1/8W 91637 CMF-55-1 T-2
RIS 0698-8314 2 R: FXD FLM 215K OHM 1% 1/8W 91637 CMF-55-1 T-2
R119 NOT ASSIGNED
R120 0698-8315 2 R: FXD FLM 3.24K OHM 1% 1/8W 91637 CMF-55-1 T-2
R121 0698-8314 R: FXD FLM 215K OHM 1% }/8W 91637 CMF-55-1 T-2
R122 NOT ASSIGNED
RI123 0698-8315 R: FXD FLM 3.24K OHM 1% 1/8W 91637 OMF-55-1 T-2
R124 0698-4445 1 R: FXD FLM 5.76K OHM 1% /8w 14674 C4TO obd
R125 THRU R202 NOT ASSIGNED
R203 18100135 i R: NETWORK 0.125 W/PER 56289 200C
R204 1810-0155 1 R: NETWORK 56289 200C
R205 THRU R209 0684-1031 5 R: FXD COMP 10K OHM 0% 1/4W 01121 CB 1031

C-53



Section 1V

Model 3575A

(OPT 001 003 ONLY
SAME AS A0

Toble 6.1 Replacecble Parts{Cont'd)

Reference e Mfr

. HP Part Number | Oty Description C Mfr Part Number
Designation ode
R0 Bond. 370 1 R OEXD COMP 3700 OHM 1077 | W ot CB472
RIEY R2TD 2100- 2061 2 R VAR CER FLM Z000HM 1001 2W 2O I320H-10-201
RIS THRU R400 NOT ASSIGNED
LT OnYN-3160 1 R OFXD FLM 21.oK OHM | 1'8W 4074 [ENES] ohd
R302 07370405 1 R EXD FLM 130K OHM | 1'RW 14674 MOSS T obd
Ra03 O6asd-101 1 R.EXD COMP TOOOHM 10 | 4w [FR AN CB Ot
R4 Uond-Soll | R OFXD COMP 360 OHM [0 134w ot CB Sotl
R40% THRU R3O0 NOT ASSIGNED
R0l FTHRU R305 GOUNNIIN N ROFXD FLM [300HM 050 ['8W LILIRS MEJ4C T-2 obd
R300 GOUS-NRT 1 R: FXD FLM 39K OHM 05, 178RW KOO MEJC T2 obd
Lol IN20-001H1 t Ko DUAL OP AMP SAME AS MCOIdSKG (K73 SCISU55GK obd
LHOY tHRU U207 NO1 ASSIGNED
L2us 1820-0273 \ IC. DIGITAL (4713 SCNTGOPK
2o THRU U211 NOT ASSIGNED
| G TR G ] PR20-0077 2 1 EQUIV 1O SN7474N 01 2us SN3334
U214 THRU U303 NOT ASSIGNED
U302 THRU U3od 1X20-0035 R} 1€ TTL HIGH SPD DECADE ONTR [SETA SN423n
U305 THRU U400 NOT ASSIGNED
v 1820-0207 1 FC DIGITAL U263 S112898
U402 THRU U413 NOT ASSIGNED
a4 1990-0399 1 NUMERIC DISPLAY tHD 2RAR0 1990-0300
U413 THRU U417 19900330 R 1C NUMERIC DISPLAY LED 2RIK0 1OV 30
U41s THRU U304 NOT ASSIGNED
Usos I1520-0713 i IC DIGITAL TFL + LOGIC 01205 SNI4744
U3 1820-0214 | IC Il BCH TO DECIMAL DECODER 1293 SNUS20
Lrs07 1820-0418 | 1C DIGITAL 04713 SCN VPR
US0x NOT ASSIHGNED
U509 15 20-0094 1 IC: DTL QUAD 2-INPUT GATH 04713 SCOY03PK
Usio P 20000 1 IC ITL TRIPLE INPUT POSITIVE GATE [REN S§N4343
L3t 1820-0328 H O EQUIV TO SN7I02N [QBON SN3d0T
AlLAL? NOT ASSIGNED
A2 S060-9132 IHGTEAL PANEL METER 2KIK0 S060-91 32
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Ligglb gL L
fooxrae o o
a3 Tl T i} N
ofe - (12
i Il n [alal 22
1001 008030000802 00
3158 3 R URRE .
ABCDEFHJKLMNPRS TUVWXY Z Do not bend the wires (that connect the
various parts of the digital panel meter)
A [2A maore than is necessary nor more often than
hp Part No. 03575 -66530 is necessary. The digital panel meter was so
designed that most of the iest points are
available at the front panel (prefixed “C"
and “D"] to minimize any necessiry to flex
the wires during troubleshooting,
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{OPTION 002, 003 ONLY!

r
i

- —T ~
’ I“OT“ER B % PANEL METER BOARD 03575-66530 i AZO!PANEL METER 5060- 9132
HAIT 03575-66517 0AI2A
f——————— ZERO DETECT cm=————m——— LEVEL
COMPARATOR F TRANSA /EPULSE GENERATORD = 30KHz C.OCK ===
H!ZV +i2v
106 i cors RAOD
| — INTEGRATOR N 4,02,% RIO7 e I
/ 402K
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Figure 7-8. Pane] Meter Connector (Al12A) and Panel Meter (A20 Schematics

and Component Location Diagrams.
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(Ref. Change 4)



° [MOTNER BOARD ) -
/CAIT 03575- 66517 N /OA|GB INTERFACE  03575- 66532 (Used with Options Onty!
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Model 3575A Appendix C

CHANGE NO. 6 CHANGE NO. 7:
For a standard instrument, delete the AI12A component
Section VI Changes locator (03575-66550) and reference to this part number
Change the A12B assembly part number to on the schematic. Replace with Schematic 10, AI2A
03575-66541. schematic and locator of Change No. 6.

Change A12BC4-C1l to part number 0160-2964,
C: fxd 01 uF25V.

Delete A12BUS and U6.

Change the A16B assembly part number to
03575-66542.

Change A16BU1-U7 to part number 1820-0876,
TTL Latch 74L75N.

Change the Al6C assembly part number to
03575-66543.

Change A16CU1-U7 to part number 1820-0876,
TTL Latch 74L75N.

Section VII Changes.

Replace Schematic Numbers 9 and 10 with the
following Appendix C schematics.

C-61
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Figure 7-10. Interface Board A16B (Option 002) or A16C (Option 003)
Schematic and Component Location Diagram.
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Figure 7-11. Panel Meter Connector (A12B) and Panel Meters (A20, A23)
Schematics und Component Location Diagrams.
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Prahy
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ECUADOR

CYEDE Cia. Ltda
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Casia 3590

Robles 625

Quito

Tet: 545-250

EGYPY

LEA
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0-6000 Frankfurt 56 Bive Star Lid.

Tel: (06011) 5004 7 Hare Steet

Telex: 04 13249 hptim d Calcutta 700 001

Hewieft-Packard GmbH Tel. 23-0131

Technisches BUro Bubingen  Telex: 021-7655

Herrenberger Strasse 110 Bue Star Lid

£-7030 B&blingen, Bhanda# House
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P.0. Box 895

1S-Reykjavik

Tel: 158 2071 63 03

INDONESIA

BERCA indonesia P.T
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Meaca! Only
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Meacal Only
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Tet 045-312-1252

Telex 382-3204 YHP YOK

Yokogawa-Hewielt-Packarc
e

Milo Milsu Bulding

10§. 1-chome. San-no-maru
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Tet: 331855

Telex: 22639

Medical Only
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Medicat Only
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KOREA
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Yeong Deung POU

Seoul
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Kuwait

Tel: 42 4310/41 1726

Telex: 2481 Areeg k!
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Hewletl-Packard Benesz
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(Groenkraaglaan)
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MALAYSIA

Hewlett-Packard Sales
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P.0. Box 1917

Lot 259, Satok Road
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P.0. Box 8388

Christchurch

Tel: 64-165

NIGERIA

The Eiectronics
Insirumentations Lid

N6B/770 Oyo Road

Oiuseun House

PMB. 5402

Ibsdan

Tel: 461577

Tetex: 31231 TEL NG

The Eiectromics
instrumentations Lid

144 Agege Motor Road, Mus-

P.0. Box 481

Mushin, Lagos

NORWAY

Hewietl-Packard Norge A/S

Ostendaien 18

PO Box 34

1345 Ostersas

Tel: {02) 1711 80

Telex' 16621 hpnas n

Hewletl-Packard Norge A/S

Nygaargsgaten 114

PO Box 4210

5013 Nygaardsgaten,

Bergen

Tel: (05) 21 97 33

PANAMA

Electrémico Baiboa, S.A
Aparatado 4929
Panama §

Cale Samuel Lewis
Edhcio “Afa,” No. 2
Ciudad de Pansma
Tet: 64-2700

Telex: 3483103 Curungu
Canal Zone

PERU

Compahia Electro Médica S -

Los Flamencos 145

San isiro Casuia 1030

Lima 1

Tel 41-4325

Teilex Pub Booth 25424
SISIDRO

PAKISTAN

Mushko 8 Company LId
Qosman Chambers
Aboutiah Haroon Road
Karachi-3

Tel 511027. 512927
Telex. 2894



. | SALES OFFICES

B Arranged alphabetically by country (cont.)

‘w0 & Company. Lt
azar Ac

r G-64

nsbad

’8264

.IPPINES
inine Advanced Syslems
wahion
-ouse
solo COi Herrera St
Spi Vihage, Makals
Sox 1510
Manila
;5-35-81. 85-34-1.
21
3274 ONLINE

DESIA

Techmcal Sales

*win Road North

Hox 3458

bury

05231 (5 Wnes)
RH 4122

AND

informacy Techmiczne

-Packard

-wki 2, 6P

950 Warszaws
36962 395187
812453

TUGAL
ra-Empresa Técrica de
spamentos EMcincos
A
odngo da Fonseca 103
Jox 2531
bon 1
'9) 68 60 72
12598
al Only
Aler
Imbio Mundhat de
néreo S8t
sox 2761
12 Antofwo Augusio
uar 138
bon
9153213177
16681 munler p
370 RICO
it-Packard inter-
NCaS
Rico Branch Office
172,
Urb. Country Ciub
tina 00630
309) 762-7255
345 0514

AR
- Trading & Contraciing
ox 1563

2170
4439 NASSER

ANIA

-Packard
fezentania
Baicescu 16
resti
58023/13 88 85
10440

Ot ARABIA
n Electromnc
shment {Head Othce)
ox 1228, Baghdadiah
el
ah
T 798
40035
ELECTA JEDDAH

1 Elecironc
:pishment {Branch)
ox 2728
1h

2596/66232
202049

" Electromc
sohshment (Branch)
ox 183

‘obar
1678-44813
670136

ELECTA AL-KHOBAR

APORE
:-Packard Singapore
1 Ld
or. inchcape House
52 Alexanara Road
ox 58
ara Post Othce
ipore 9115
1788
HPSG RS 21486

SOUTH AFRICA

Hewlet!-Packarg South Atrca
(Pry ), Ltg

Private Bag Wenoywooc.

Sandton, Transvaai. 2144

Hewiett-Packarg Centre

Daphne Streel, Wendywood

Sendton, 2144

Tel' 802-5111/25

Telex 8-4782

Hewlell-Packard South Atrica
{Pry.). Lid

P.C Box 120

Howard Place.

Cape Province, 7450

Pine Park Cenire. Forest Drve

Pineiands,

Cape Province, 7405

Tel 53-7955 hwu §

Teiex 57-0006

SPAIN

Hewlett-Packard Espanola,
SA

Caite Jerez 3

E-Madrid 16

Tel: (1) 458 26 00 (10 wes)

Tetlex: 23515 hpe

Hewietl-Packard Espafioia 5 A

Colorwa Mwrasietra

Editcro Juban

c/o Costa Brava, 13

Madrid 34

Hewlell-Packard Espahola,
SA

Mianesado 21-23
t-Barcelons 17
Tel {3) 203 6200 (5 hnes)
Tetex: 52603 hpve e
Hewlett-Packard Espahola,
S.A
Av Ramén y Cagal, 1
Edificic Sevilla, planta 9°
E-Sevilla 5
Tel: 64 44 54/58
Hewlelt-Packard Espanola S.A
Edihicio Aa 1 7° B
E-8iibao 1
Tel: 23 83 06/23 82 06
Hewileti-Packard Espafiola S.A
C/Ramon Gordilo 1
(Entio.}
£-Valencis 10
Tel: 96-361.13.54/361.13.58

SRI LANKA
Metropolitan Agences Ltd
209/9 Urwon Place
Colombo 2

Tel: 35947

Telex: 1377METROLTD CE

SUDAN
Radrson Trade
P.O. Box 921
Khartoum
Tei: 44048
Telex: 375

SURINAM

Surtel Racwo Holland N.V
Grote Hotsir 3-5

P.0. Box 155
Paramaribo

Tet: 72118, 77880

SWEDEN

Hewiett-Packard Svenge AB

Enighetsviigen 3, Fack

$-161 Bromma 20

Tel: {08} 730 05 50

Telex 10721

Cable: MEASUREMENTS

Stockhoim

Hewilett-Packard Svenge AB

Frotaksgatan 30

S-421 32 Viastra
Frolunda

Tel. (031) 49 09 50

Telex: 10721 wia Bromma
office

SWITZERLAND

Hewietl-Packard (Schweiz) AG

2irchersirasse 20

P.C. Box 307

CH-8952 Schileren-

Zurich

Tel: (01) 7305240

Telex 53933 hpag ch

Cable: HPAG CH

Hewlett-Packard (Schweiz) AG

Chdileau Bloc 19

CH-1219 Le Lignon-
Geneva

Tel (022) 96 03 22

Telex 27333 hpag ¢h

Cable’ HEWPACKAG Geneva

SYRIA

General Electromc Inc

Nuri Basha-Anhnaf Ebn kays
Street

PO Box 5781

Damascus

Tel 332487

Telex 11215 ITKAL

Cable ELECTROBOR
DAMASCUS

Medical only

Sawah & Co

Place Azmé

BP 2308

Damascus

Tel. 16 367-19 697-14 268

Tetex 11304 SATACO SY

Cable. SAWAH, DAMASCUS

Sulerman Helal B} Maw:

PO Box 2528

Mamoun Bdar Street, 56-58

Damascus

Tel 114663

Telex 11270

Cable’ HILAL DAMASCUS

TAIWAN

Hewetl-Packard Far £asi Lid

Tawan Branch

Bank Tower, 5th Floor

205 Tun Hau North Road

Taipel

Tel {02) 751-0404 (15 ines)

Hewlett-Packard Far East Ltd

Tawan Branch

68-2, Chung Cheng 3rd. Road

Kaohsiung

Tet: (07) 2423 18-Kaohsung

Analytical Only

San Kwang Instruments Co..
Lie

20 Yung Sui Road

Taipei

Tel: 3615446-9 (4 hnes)

Telex. 22894 SANKWANG

TANZANIA

Medical Only

internabonai Aeradio (E.A ), Lid
P.0. Box 861

Dar os Salaam

Tet. 21251 Ext. 265

Telex: 41030

THAILAND

UNWESA Co. Lid
Elcom Research Budding
2538 Sukumvit Ave

kok

Emuac Litg {Branch Oftice:
PO Box 2711

Abu Dhabi

Tet 3313701
UNITED KINGDOM
Hewileil-Packard Lt
King Sireet Lane
Winnersh, Wokingham
Berkstwe RG 11 5AR
GB-Englana

Tel (0734) 784774
Tetex: 84 71 78/9
Hewletl-Packard Lid
Fourer House,

257-263 Hgn Swreet

Tet: (0727) 24400
Telex: 1-8952716
Hewiett-Packard Lid
Trataiga: House
Navigakon Road
Altrincham
Cheshwe WA14 INU
GB-Engiand

Tei (061) 928 6422
Telex 668068
Hewlett-Packard LId
Lygon Coust
Hereward Rese
Dudiey Road
Halesowen,

West Miclands, B62 8SD
GB-Englanc

Tel (021) 501 1221
Telex: 339105
Hewiett-Packard Lid
Wedge House

798, London Road
Thomton Heath
Surrey, CR4 6XL
GB-England

Tei: (01) 684-0103/8
Telex: 946825
Hewlett-Packard Lid
14 Wesiey St
Castieford

Yorks WF10 TAE
Tet: (0977) 550016
TWX: 5557335
Hewleh-Packard Lig
Tradax House

St. Maty's Wak
Maidenhead

. §L6 15T

Tel 39-32-387, 39-30-338

TRINIDAD &
TOBAGO

CARTEL

Caribbean Teiecoms Lid
P.0. Box 732

69 Fredenck Streel
Port-of-Spain

Tei: 62-53068
TUNISIA

Tumsse Elecirorque

31 Avenue de la Liberte
Tunis

Tet: 280 144

Corema

1 ter. Av. e Carthage
Tunis

Tel: 253 821

Telex: 12319 CABAM TN

TURKEY

TEKNM Company Lid
Ruza Sah Pehievi

Cadoesi No. 7
Kavakidere, Ankara
Tel: 275800

Telex: 42155

Teknam Com._, Li¢
Barbaros Bulvari 55/12
Beskyas. istanbul

Tel. 613 546

Telex: 23540

EMA

Muhendiskk Kollek it Sirketi
Medha Eidem Sokak 41/6
Yuksel Caddess

Ankara

Tel 17 56 22

Yimaz Ozywek

Milb Mudataa Cad 16/6
Kizday

Ankars

Te. 250309 - 17 80 26
Tewex: 42576 0ZEK TR

UNITED ARAB
EMIRATES

Emaac Lid. (Head Offce)
P 0. Box 1641
Sharjah

Tet 35412173

Telex 8136

GB-Engiang
Hewlett-Packard Ltd
Moriey Road

Stapiehill

Bristoi, BS16 407
GB-England
Hewiett-Packard Lid.
South Queensferry
Wes! Lothan, EH30 9TG
GB-Scosand

Tet: (031) 331 1188
Telex: 72682

UNITED STATES

ALABAMA

700 Cemtsy Park  South,

Suse 128
Birmingham 35226
Tel: (205) 822-6802

P.0. Box 4207

Tel: (205) B8 14581
ARIZONA

2336 E. Magnoka St
Phoenix 85034
Tet: (602) 273-8000
2424 East Aagon Rd
Tucson 85706

Te!' {602) 273-8000

"ARKANSAS

Medical Serwce Only

P.0. Box 5646

Brady Stason

Littie Rock 72215

Tel: (501) 376-1844
CALIFORNIA

1579 W. Shaw Ave.
Fresno 93771

Tel. (209) 224-0582

1430 East Orangethorpe Ave
F utierton 92631

Tel: (714) 870- 1000

5400 Wes! Rosecrans Bive
P.0 Box 92105

Work] Way Posial Center
Los Angeles 90009

Tet (213 970-7500

TWX: 910-325-6608

3939 Lankershim Boulevarg
North Hollywood 91604
Tel {213)877-1282

Twx: 910-499-267 1

3200 Hiiview Av

Palo Alto, CA 94304

Tel (408) 988-7000

646 W. North Market Biva
Sacramento 95834

Tel (916} 929-7222

9606 Aero Drive

PO Box 23333

San Diego 92123

Tel {714) 279-3200

363 Brookhotiow Dr

Santa Ana, CA 92705
Tel (714) 6410977

MARYLAND

7121 Slandard Drive
Parkway Ingusinal Center
Hanover 21076

Tel {301) 796-7700
TWX 710-862-1943
2 Choke Cherry Road
Rockville 20850

Tel: (307) 948-6370
TWX. 710-828-9684
MASSACHUSETTS
32 Hartwell Ave
Lexington 02173
Tel {617) B61-8960
TWX. 710-326-6904

MICHIGAN
23855 Research Drve
Hills 48024

3003 Scot B
Santa Clara 95050

Tel (408) 988-7000

Twx. 910-338-0518

454 Caron Court

So. San Francisco 94080
Tet (415) 877-0772
‘Tarzans

Tel (213) 705-3344

COLORADO

5600 DTC Parkway
Englewood 80110
Tel (303) 771-3455

CONNECTICUT

47 Barnes Ingustrial Road
Barnes Park South
Wallingtord 06492

Tel: {203) 265-7801

FLORIDA

P.0. Box 24210

2727 N.W. 62nd Street
FL. Lauderdale 33309
Tet: (305) 973-2600
4080 Woodcock Drive %132
Brownet! Budding
Jacksonville 32207
Tel' (904) 398-0663
P.0. Box 13810

8177 Lake Ebenor Dr
Orlando 32809

Tel: (305) 859-2900
P.O. Box 12826

Suwte 5, Blog. 1

Otrce Park North
Pensacola 32575
Tei: (904) 476-8422
110 South Hoover Bivd
Sude 120

Tampa 33609

Tei: (813) 872-0900

GEORGIA

P.0. Box 105005

450 Inlerstate North Parkway
Atianta 30348

Tel: (404} 955-1500
TWX: B10-766-4890
Medical Service Only
‘Augusta 30903

Tel: (404) 736-0582

P.0. Box 2103

1172 N. Davis Drive
Warner Robins 31098
Tel. (912) 922-0449

HAWAl

2875 So. King Street
Honolulu 96826
Tet: (808) 955-4455

LLINOIS

211 Prospect Rd.
Bloomington 61701
Tel: (309) 663-0383
5201 Tolvew Dr.
Rolling Meadows
60008

Tel: (312) 255-9800
TWX: 910-687-2260

INDIANA

7301 North Shadeiand Ave
indianapolis 46250

Tet: {317) 842-1000

TWx: 810-260-1797

10WA

2415 Hewnz Roac
lowa City 52240
Tet (319) 351-1020

KENTUCKY

10170 Linn Staton Road
Sule 525

Louisville 40223

Tel {502) 426-0100

LOUISIANA

P.0 Box 1449

3229-39 Wikams Boulevarg
Kenner 70062

Tet {504) 443-6201

Fas

Tel. (313} 476-6400
724 wesl Centre Ave
Kalamazoo 49002
Tel. (616) 323-8362
MINNESOTA
2400 N. Prior Ave

St. Paul 55113
Tel (612) 636-0700

MISSISSIPPI

322 N Mart Plaza
Jackson 39206
Tet (601) 982-9363

MISSOURI

11131 Colorado Ave
Kansas Clity 64137
Tel (816) 763-8000
TWX: 910-771-2087
1024 Executive Parkway
St. Louis 63141

Tel: (314) 878-0200

NEBRASKA
Medica Oniy

7101 Mercy Road
Surte 101

Omaha 68106

Tel (402) 392-0948

NEVADA
‘Las Veges
Tel: (702) 736-6610

NEW JERSEY

Crystat Brook Professional
Building

Route 35

Eatontown 07724

Tel: {201) 542-1384

W. 120 Century Rd.
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951
NEW MEXICO

P.0. Box 11634
Station E

11300 Lomas Bivd., NE
Albuquerque 87123
Tet: (505) 292-1330
TWX: 910-989-1185
156 Wyatt Drive

Las Cruces 88001
Tel: (505) 526-2484
TWX: 910-9983-0550

NEW YORK

§ Automation Lane
Computer Park

Albany 12205

Tei: (518) 458-1550
TWX: 710-444-4061
650 Permlon Hifi Otfice Park
Fairport 14450

Tel: (716) 223-9950
TwX' 510-253-0092

No. 1 Pennsyivane Plaza
55th Fioor

341h Street & 8th Avenuve
New York 10001

Tet: (212) 971-0800
5858 East Motioy Road
Syracuse 13211

Tel: {315) 455-2486

1 Crossways Park Wes!
Woodbury 11797

Tel: (516) 921-0300
TWX: 510-221-2183

Tel: {513) 671-7400

NORTH CAROLINA
5605 Roanne Way
Gresnsboro 27409
Tel. (919) 852-1800

OMIO
Medical’Computer Only
9920 Carvet Road
Cincinnati 45242
Tet (513) 891-9870
16500 Sprague Road
Cieveland 44130
Tet (216) 243-7300
TWX 810-423-9430

962 Crupper Ave
Columbus 43229
Tel (614) 436-1041

330 Progress Rd
Dayton 45449

Tel (513) 859-8202
OKLAHOMA

P.O Box 32008

6301 N. Mendan Avenue
Okishoma City 73112
Tel (405) 7210200
9920 € 42nd Street
Sute 121

Tuiss 74145

Tel {918) 665-3300

OREGON

17890 S.W. Lower Boones
ferry Road

Tuslatin 87062

Tel (503) 620-3350

PENNSYLVANIA

1021 8ih Avenve

King of Prussia industnal Park
King of Prussia 19406
Tel: (215) 265-7000

TWX: 510-660-2670

111 Zeta Ditve
Pittsburgh 15238

Tet: (412) 782-0400
SOUTH CAROLINA
P.0. Box 6442

6941-0 K. Trenhoim Road
Columblia 29206

Tel: (803) 782-6493

TENNESSEE
8906 Kingston Pike
Knoxvilie 37919
Tel. (615) 691-2371
3070 Dweclors Row
Direclors Square
Memphis 38131
Tel: (801) 346-8370
‘Nashviile

Medical Service Only
Tet: (615) 244.5448

TEXAS

4171 North Mesa
Suite C110

El Paso 79902

Tel: (915) 533-3555
P.0. Box 42816
10535 Harwin St
Houston 77036

Tel: {713) 776-6400
‘Lubbock

Medicai Service Oniy
Tet: (806) 799-4472
P.0. Box 1270

201 E. Arapaho Rd
Richardson 75081
Tel: (214) 2316101
205 Billy Milcheil Road
San Antonio 76226
Tel: {512) 434-8241

UTAH

2160 South 3270 West Sireet
Satt Lake City 84119

Tel: (801) 972-4711
VIRGINIA

P.0. Box 9669

2914 Hungary Spring Road
Richmond 23228

Tel: (804) 285-3431
Computer Sysiems/Medicai

Only
Arrport Executive Center
Sute 302
5700 Thursion Avenue
Virginia Beach 23455
Tel: (B04) 46u-2471

WASHINGTON
Betefield Otfice Pk
1203 - 114th Ave. S.E
Believue 98004

Tet: (206) 454-3971
TWX: 910-443-2446
P.0. Box 4010
Spokane 99202

Tel: (509) 535-0864

‘WEST VIRGINIA
Medcal/Analyticai Only
4604 Mac Corkie Ave . SE
Charieston 25304

Ter (304) 925-0492

WISCONSIN

150 South Sunny Stope Road
Brookfieid 53005

Tel {414) 784-8800

FOR U.S. AREAS
NOT LISTED:
Contac! Ihe regonal othice
nearest you
Atlanta Georgia ~ North
Holly-wood. Caitorna
Rockviiie. Maryland
Rolling Meadows. kknois
Ther compiete aoaresses
are ksted above
USSR
Hewiett-Packard
Representative Office
USSR
Pokiovsky Bouevarg
4/17 kw12
Moscow 101000
Tel 294.20.24
Telex 7825 hewpak su

YUGOSLAVIA

iskra Commerce. n sot o
Zaslopstvo Hewiet!-Pacxard
Obicev Venac 26

YU 11000 Beograd

Tel: 636-955

Teiex. 11530

Iskra Commerce, n.50i.0
2astopsivo Hewlell-Packard
Miklosiceva 38/Vii
YU-61000 Ljubljana

Ter 321-674. 315-879
Telex. 31583

URUGUAY

Pabio Ferrando S.A.C.e!
Averida llalis 2877
Casilla ge Correo 370
Montevidao

Tel: 40-3102

Telex: 702 Pubuc Boom
Pata Pablo Ferrando

VENEZUELA

Hewlelt-Packard de Venezuela
CA

P.0. Box 50933

Caracas 105

Los Ruices Norte

3a Transversai

£ddicio Segre

Caracas 107

Tel: 239-4133 (20 hnes)

Telex: 25146 HEWPACK

ZAMBIA

R.J. Tibury {Zambya) Lid

P.0. Box 2792

Lusaka

Tel: 73793

MEDITERRANEAN AND

MIDOLE EAST

COUNTRIES NOT

SHOWN, PLEASE

CONTACT:

Hewlett-Packard S A

Mediterranean and Middie East
Operations

35. Koiokotroni Street

Platia Kefallariou

GR-Kitissia-Athens, Greece

Tei: 8080359/429

Telex: 21-6588

Cable: HEWPACKSA Athens

SOCIALIST
COUNTRIES NOT
SHOWN, PLEASE
CONTACT:
Hewletl-Packard Ges m.b H
Handelskai 52

P.0.8ox 7

A-1205 Vienna, Ausina
Tel: (0222) 35 16 2110 27
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

OTHER AREAS
LISTED, CONTACT:
Hewietl-Packard
Intercontinental

3495 Deer Creek Road
Palo Alto, Caforra 34304
Tet: (415) 856-1501

TWX: 910-373-1267

Cable: HEWPACK Paio Alto
Teiex: 034-8300. 034-8493

Hewleti-Packard S.A

7. roe oy Bois-ou-Lan

P.0. Box

CH- 1217 Meyrn 2 - Geneva
Swilzeriand

Tei: {022) 82 70 00

Cable: HEWPACKSA Geneva
Teiex: 2 24 86

NOT

"Service Only
2-15-80



