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3575-A-2843 Figure 1-1. Model 3575A Gain-Phase Meter.

Table 1-1. Specifications.

PERFORMANCE RATING Amplitude Accuracy (At Analog Output}**

Phase Accuracy (At Analog Qutput)*

INPLT RANGE
Byri 2OV 22 WOTED S-ANID ERZAS NO' S3FIF ED

+26 L 16—

E
N
I
|
|
|

CHANNEL A ORE
NPUT LEVEL IN 0By IIVRMS = OgBv

U1 LEVEL IN abvAIVRMS - Odby)

**Conditions: o o
1) Temperature Range 15 to 35 C,
i : = 2) The accuracy of ratio (B/A} measurements is deter-
I o ‘OEM—»V o o e .JEMH, mined by the lowest input level and highest input
FREGUERTY — frequency, f the two input signals are not of the same
frequency, add + 0.5 dB to existing ratio tolerances.
3) Analog Qutput Voltage = 10 mV per dB/dBV with
> 2 Megohm load resistance.

LOWEST INF

*Conditions: o o 4) Amplitude Stability and Accuracy is specified for a
1} Temperature Range 15 to 35° C. . period of 80 days after calibration.
2} Lowest applicable Voltage Range settings must be
used, Panel Mater Accuracy: * 3 counts (0.2 degrees, 0.3dB8/dBV)t
3} Lowest applicable Frequency Range setting must be B
used, tMust be added to Amplitude Accuracy and Phase Accuracy
4) Analog Output Voltage = 10 mV per degree with specifications to obtain total error tolerances for panel
> 2 Megohm load resistance, meter readings.
5} Phase Stability and Accuracy is specified for a period input Shunt Capacitance: < 30 pF (Also see Input Impedance
of 90 days after calibration, listing in Table 1-2.)
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Section I

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1.2, The Hewlett-Packard Model 3573A 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 3575 A 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 1 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 oplimize
measurement accuracy and settling time over the entire
frequency spectrum,

1-4. The 3575A is cquipped with two independent input
channels. Each channel provides an 80 dB dynamic range
which allows “hands off” vperation 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 0.2 mVrms to 2 Vrms on the lower
range and 2 mV rms to 20 V nins 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 u direct indicution of amplitude or phase on
a 3 1/2 digir (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 Qutput
supplies a de voltage proportional to the panel meter
reading.

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

dBV (1 Vrms=0dBV). Input levels from 0.2 mV ms
(- 74 dBV) to 20 V rms {+ 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 - 100dB 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 eifects 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 contrelled by tolerances,
Table 1-2 contains general information that describes the
operating characteristics of the Model 3575A.

{-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:

I-1
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Qption Factory Installed*
Dual Panel Meters Option 001
Dual Panel Meters, Option 002
BCD Qutputs and Option 002,
Remate Control 003**
Kit, Rack Mount Option 908
Additional Manual Option 910

Model 3575A

* Field instaliable option kits are availabie.

** QOptions 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 QUTPUTS

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

Resistance: 1 Kilohm {nominal}
Output Voltage:
Amplitude Measurements: 10 mVdc per
> 2 Megohm load resistance.

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

dB/dBV with

RESPONSE TIME

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

100 % * 95 % * 90% *
Frequency Range Settled Settied Settled
1 Hz-1 kHz 30 sec. 20 sec. 17 sec.
10 Hz - 100 kHz2 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

RANGES
Frequency Range: 1 Hz to 13 MHz in four ranges:
1 Hzto 1 kHz
t0Hz te 100 kHz
100 Hz to 1 MHz
1 kHz to 13 MHz
Dynamic Range: 80 dB
Operating Range (Each Channel): 100 dB jn two ranges:

0.2mV rmsto 2V rms (- 74 dBV to + 6 dBV)
2mVrms to 20 V rms (-54 dBY to + 26 dBV)

DISPLAY MODES

Amplitude or Phase {front pane! DISPLAY switch)

AMPLITUDE MEASUREMENTS

Amplitude Functions: AdBV, BdBV, or B/A (frant panel
AMPLITUDE FUNCTION switch)

Display Range (A d8V, B dBV): -74.0dBV to +26.0dBV l(in
two Voltage Ranges}

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

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

Display Resolution: 0.1 dBV, 0.1 dB
Amplitude Referance (A dBV, B dBV): 1 V rms =0dBV
Reference Channel (B/A}; Channel A*

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

PHASE MEASUREMENTS

Phase Measurement Range: - 1B0 degrees to + 180 degrees with
12 degrees overrange

Display Resolution: 0.1 degree

Phase Reference: A or -A [front PHASE REFERENCE

switch)*

*1) Channel A is the reference channe), A negative reading
means that B lags A; a positive reading means that B8 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 V rms
10 kHz sine wave and 1 MHz gaussian noise on ane channel
with 30 dB signal to noise ratio using the 100 Hz to 1 MHz
Frequency Range.

Error Introduced by Distortion:

Even Harmonics: Cancelled - No Error

0Odd, InPhase Harmonics: No Error

Odd, OQut-of-Phase Harmonics: < 0.6 degrees (nominal}
when total odd harmonic distortion is more than 40 dB
below the fundamental.

1-2



Model 33

~d
h
P

Section 1

Table 1-2. General Information {Cont'd).

DIGITAL READOQUT

Display: 3 2 3775 with fixed decimal indicator, polarity sign

and an— .-,
Reading Rate tnternal Sampling): 4 readings per second
GENERAL

Operating Temperature Range: 0° C to +55° C, unless other-
wise specirfiza

Storage Temperature: - 30° C 1o+ 759 ¢

Power Regurrements: 116V or 230V +10%, 48 Hz to
440 Hz. 20 VA ~—aximum,

Weight:
MNet Vveight '8 * '3 |bs.
Shipping Vizight 2% ibs.
Dimensians:
noTE - RS ST -
J
P
g
L2 R
TOR iy
(288
""""" _ [
{9y ————- «

—
REAR I B

OPTIONS

Dual Panet Meters (Option 001): The 3575A Gption 001 is
eguippsd with dus’ panel meters and dual analag outputs for
simultanecus arrplitude and phase presentations.

Left-Hand Panel Neter: Indicates A dBV, BdBV or B/A as
deterrii~ed by the Amplitude Function switch setting.

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

Dual Analog Curputs: Rear panel BNC connectors provids
dc outpat vottages that correspond with the respective
pane! mater readings (also see Analog Output heading).

Dual Panel Meters, BCD Output and Remote Contral [Options
002, 003): The 3575A Options 002, and 003 are equipped
with dual panei meters and dual analog outputs (same as
Option 001} pius dual BCD outputs and a complete remote
control capability.

Remote togic' The 3575A Option 002 uses Low True TTL
lagic for BCD outputs and remote control lines. The
3575A Option 003 vses High True TTL logie for BCD
Outpuis a~d Low True TTL logic for remote control
lines,

State ] BCD Outputs * I Remote Control Lines

o +24Vio+5V Openoar+24Vto+5V

e OVie+04Vv Gnd.or-05Vto+04V

® In 3575A Option 003, BCD Qutputs are High Trye.

BCD Outputs: Provide parallel binary coded data that corre-
sponds with the respective panel meter reading. Fourteen
lines for each panel meter include three 84-2.1 BCD-
coded digits, a single line overrange ("17) digit and a
single ling pofarity indicator.

Overload Outputs: Three output lines, AgL. BgL and
“overioad'’, indicate overload on A, overload on B and
overload on A OR B.

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

Control Modes: Local or Remote {1 control 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 puise {1 ms) to the Remote Measure line 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 i isolated.

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

* The trigger mode determines the time reqguired 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)}

T—u to 1 kHz 33 seconds
10 Hz to 100 kHz 4 seconds

100 Hz to 1 MHz 1.1 seconds
1 kHz to 13 MHz 0.66 seconds

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

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

Mode) cycie.
Condition | Indication I + Data Flag | - Data Flag

VSet” [ata 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 Il 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.
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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. B060-5989
PC Board Extender {12 pin) 1 ea. 5060-5988
PC Board Extender {10 pin) 1 ea. b060-5987
Table 1-4. Accessories Available.
-hp- Model Description
10004 A Voltage Divider Probe {(miniature)
456A AC Current Probe
562A-16C Printer Cable
(for 5050A and 50558 Printers)
11048C 50 Ohm Feed-Thru Termination
110948 75 Ohm Feed-Thru Termination
11095A 600 Ohm Feed-Thru Termination
5060-8739 Rack Mounting Kit
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SECTION 11

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.

23 INITIAL INSPECTION.

24, 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 clabn 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 Moadel 3575A can be operated from any source of
115 or 230 volts (+10%), 48 Hz to 440 Hz. Power
dissipation is 50 VA; maximurm.

2-7. Power Cords.

2-8. Figure 2-1 illustrates the standard power plug contig-
uratjons that are used throughout the United Stutes and in
other countrics, The -hp- part number shown directly helow
each plug drawing is the part number for a 3375A 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 u replacement cord will
be provided.

TR 125 V—6A* 250 V—GAT

¥

8120-1369

~
BI20-135/

Bi20-1689 8/20-1348

8120-0698

*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-1. Power Cords.

INTERFACING

29. 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. ENVIRCNMENTAL 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) ar 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 tile
stand in place, ready for use as a bench instrument. The
piastic 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 jt
is not. If you have any questions, contact the nearest -hp-
Sales and Service Office (See Appendix B for office
locations).

NOTE
If the instnoment 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 t0 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 appropri-
ate packing material and seal well with strong tape or metal
bands. I 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.

¢. 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 3575A 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-
Hents.

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/QFF). The remote input and
cutput lines are available at the rear panel Interface
connector, A19J1.

2-24. Figure 3-9 (Section IIT) 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 1/0 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 IfO circuitry and software
that meets individual system requirements. For more

* Cinch No. 57-30500-375%

Model 3573A

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

2-21. 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 3575 A:

a. The Local/Remote control line (J1 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, S 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 (Al6B} 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 shert
piece of wire between the BNC connector and the “trigger”
test point on Al6B. Apply the Remote Measure command
to the BNC connector,{Also see Paragraph 3-80)

NOTE
The 5624-16C printer cable does not provide a solid
ground connection between the printer and the 3575A. For
this reason, it is necessary fo connect an external ground
lead (short piece of copper braid) berween 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.

2-2
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SECTION 111
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
Opticn 001 through 003 instruments.

3-3. CONTROLS AND INDICATORS.

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

35 GENERAL OPERATING INFORMATION.
3-6. Input Connections,

3-7. The input signals can be applied to the 3575 A through
twisted pairs, shielded cables equipped with BNC connec-
tors (-hp- [0503A 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 10:1
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 3575 A, 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 he obtained,

3-10. There are basically two types of ground loops that
can cause measurement errors in the 3575A, 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
ot both input signals are below 50 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 | 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 mms. 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 Z1. 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 Z;. 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 Zy 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 3575A to the same
power bus,

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

Left-Hand Pane| Meter (Options 001--003): Indicates
amplitude only and is controlled by the AMPLITUDE
FUNCTION switch {See Paragraphs 3-32, 3-65 through
3-68).

Right-Hand Panel Meter {Options 001003 only}: Indi-
cates B dBV or phase depending on position of AMPLI-
TUDE B/PHASE switch (See Paragraphs 3-33, 3-68 and
369},

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-
lects 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 seiects any of three
functions: Log A (AdBV), 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} aor L.og B/A {dB).

PHASE REFERENCE Switch: Controls 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 mVrms te 20 Vrms, 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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3575A-C-2500

Figure 3-2. Rear Panel Description.

Interface Connector, A19J1 (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 10 help minimize
ground loops {See Paragraph 3-17).

ANALOG QUTPUT 2 (Options 001003 only}: Supplies
dc voltage (10 mV/dBV or 10 mV/deg.) that corresponds

with the Right-Hand Pan~l Meter reading (See Paragraphs
3-37 through 3-40).

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

ANALOG QUTPUT 1 {Options 001-003): Supplies d¢
voltage (10 mV/dB} that corresponds with Left-Hand
Panel Meter reading (See Paragraphs 3-37 through 340},

Power Input Module (A18): Accepts power cord supplied
with the instrument. Contains line fuseand 115 V/230 V
selector switch {See Figure 3-b).
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Figure 3-3. Power-Line Ground Loop.

33



Section 111

3-13. Source-induced Ground Loop. Figure 3-4 illustrates
a ground loop that is introduced by the signal source. In
Figure 34, the signal applied to channel A is 2 V mms 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 fead 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 und 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 large 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 and thereby minimizes the
common-moede 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 lung 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 termindtion 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 input cables and leads as shorl 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 rms, 1 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.

c. 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 u
significant change (= 0.5 dB) in the reading, a ground loop
is present and corrective action (Paragraph 3-12) should be
taken.

NOTE

A ground terminal {item 14, Figure 3-2) is provided on the
35754 rear panel to permit external grounding, In cases
witere ground loops are critical and difficult to control, it |s
sometimes beneficial to connect a short picce of copper
braid between this ground terininal and the chassis of the
signal source. Factory tests have indicated, howerver, thar
the length and positioning of the copper braid can be
critical. Before using this technique in a measurenioni
application, experiment with various ground points, lead
lengths and Igad positions to establish a grounding method
that ensures accurate, repeatable readings in vour particular
sifuation.

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

a. Apply a 1V to 20 Vous, [0 Hz to 10 kHz signal 1o
one channel and 2 0.2 mV to 10 mV rms signal to the other

channel.

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

¢. Disconnect the high level signal from the 3575A.
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d. Allow 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 K0dB 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 tanges, It is important, however, fo
obscrve 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 blank, the overload
indicator (Aqp or By ) to illuminate and can damage the
instrument it the applied voltage is greater than 25 V rms or
50V de.

3-21. DC Isolation.

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

3-23. The 3375A cannot be operated in a floating con-
dition. All [nput 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. Voltage 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 rms (+ 6 dBV)
2mVms (- 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 voltape range setting does not affect the
display resolution. For optimum accuracy. however, i 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 1o 20 V range the input
signal is divided by the 20 dB input attenuator. Any noise
that is generated within the 3575A. however. s not
attenuated and the signal to noise ratic is decreased.
Decreasing the signal to noise ratio makes the instrument
more suseptable to noise which can affect the accuracy 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 1 Hz to 13 MHz in four overlapping ranges.
Frequency limits within each range are as follows:

I Hz to | kHz

10 Hz to 100 kHz -
100 Hz to | MHz

1 kHz to 13 MHzx

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 {See Table 3-1). The frequency ranges
are designed such that the lower limit of each range applies
to hoth amplitude and phase and the upper limit applies
only to phase. For examnple, 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 conirol 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 erd the required bandpass. This
means that the lowest 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 kH=z 30 sec. 20 sec. 17 sec.
10 Hz - 100 kHz 3sec. 2sec. 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
dBY for amplitude measurements and in degrees for phase
measurements. The fronl panel DISPLAY switch pennits
selection of cither 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
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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 V rms =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 voitage ranges. The 35735A 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 {rom - 100 dB to + 100 dB 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 greqter 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
displuyed with respect to channel A which is the reference
channel. A negative phase reading indicates that B lags A;
4 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 REFERENCL
switch set to the + A position, the panel meter will indicate
+60 degrees, H 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 pives 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 [eature
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 0 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.
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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 Qutputs.

3-38. Two BNC connectors, labeled ANALOG OQUTPUT 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 kiloln 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
lisied in Table 1-1 apply to the analog output and do not
refllect 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 - | Vde (- 100dB) to +1 Vdc
{+ 100 dB). In the Phase Display mode the voltage ranges
from -1.92Vde (-192 degrees) to +192 Vde (+ 192
degrees). The analog output resistance is 1 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 | is cennected {o 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 001--003, 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-hlo for

115 V operation or a 03A, 250V slo-blo for 230V
operation.
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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, 250V SLOBLO (116 V
OPERATION)

0.3A, 250V SLO-BLO {230V
QPERATION}

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

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

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 06 A, 250V
SLO-BLO FOR 115V OPERATION OR A 0.3A, 260V
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 {115V or
230V, 48 Hz to 440 Hz).

c. Set the LINE switch to the ON position, The panel
meter display will lluminate. With no inputs applied to the
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3575A, the instrument will respond to extraneous pickup
and residual noise. For this reason, the display may not
stabilize until inputs are 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. I desired, convert the dBV reading to rms volts using
the graph shown in Figure 3-6.

3-45. Relative Measurements (Log B/A}. Inthe B/A ampli-
tude function, the 3575A messures 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 cutput measurements and
provides refative 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 above the
tower 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,

3-7



Section III

Model 3575A

' +REAV L c Ly, " R

H ] ;

+H6dbY ——

+ by

—4dby

= dv T

N
1
ol

—24dby

3 - H
3

faptme it

e H Ty
TS
ErER T T L T g

=¥dby

~a&4dby

—SadbV

—Bddiv 4———

i 1t e $
Tt + | i 1 )
T ! i

—74dbv L
ol mv

¥ <V o5V ¥ v
——VOLTS {RMS] —

Figure 3-6. dBV to Volts Conversion.

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

¢. 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 preater 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.

349, 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. AHow 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
gignal 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.

7

se

30

PHASE ERROR

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.

3-65. Effects of Source Impedance on Phase Read-
ings. Due to the internal shunt capacitance and any
external cable capacitance connected to the 3575 A inputs,
the phase of an applied signal can be affected by the
impedance of the signal source or network under test. This
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Table 3-2. Effects of Noise Minimized.

-170% 10 - 100°| - 80° to - 109 | 10° to 80° | 100° 10 170°

205

Chan

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 (Fy). 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. @ =_R_S
s

Where: = phase shift in degrees
Ry = source resistance
Xcg = reactance of the effective shunt capacitance
(€4 + Cy) where C; = 30 pF and C,, = exter-
nal cable capacitance (approximately 20 pF
per foot for RG - 58/U)
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Figure 3-8. Simple RC Network,

3-36. 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 bhoth
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

39
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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 [0 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 1wo
source impedances are primarily resistive, the phase error
can be approximated using the following formula:

R, -
Tan.0=__| s RSb[

Xe
Where: § = phase error in degrees
Ry, = source resistance of channel A

Ry = source resistance of channel B
= reactance of 10 pF divider probe at the op-
erating frequency

e

3-58. 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-
10004 A). These probes can be used to extend the maxi-
mum input levels to 200 V nus 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
puidelines should be ohserved:

Model 3575A

a. 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 cutlined in Paragraph 3-62,

¢. Do not use a 10:1 divider probe on one channel and a
dircet 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 eg., | Vs 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 using 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 inadvertentls
misadjusted. It is good practice, however, to perform
periodic verification checks to ensure that optimum adjust-
ment is maintained.

3-63. The {ollowing probe adjustments shouid be per-
formed with a 1 V s 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, ierminated
in 30 chm load, to both 3575A input probes.

Table 3-3. Reactance of 10 pF Probe.

Frequency Reactance Frequency Reactance Frequency Reactance 'Frequencv Reactance
10 Hz 1591 M 700 Hz 2274 M 30 kH= 530 K 300 kHz 199 K
20 Hz 795.7 M 800 Hz 1989 M 40 kHz 398 K 900 kHz 17.7 K
30 Hz 530.5 M 900 Hz 17.68 M 50 kHz 318 K
40 Hz 3979 M 60 kHz 265 K 1 MHz 159 K
50 Hz 3183 M 1 kHz 15.91 M 70 kHz 227 K 2 MHz 7.96 K
60 He 265.3 M 2 kHz 7.96 M 80 kHz 199 K 3 MHz 530 K
70 Hz 227.4 M 3kHz 530M 90 kHz 177 K 4 MHz 3.98 K
80 Hz 1989 M 4 kHz 398 M 5 MHz 318 K
90 Hz 176.8 M 5 kHz 3.18 M 100 kHz 159 K B MH2z 2.65 K

6 kHz 2.65M 200 kHz 796 K 7 MHz 227K
100 Hz 1091 M 7T kH:z 227 M 300 kHz 530K 8 MHz 1.99 K
200 Hz 7957 M B kHz 1.99 M 400 kHz 398K 9 MHz 177K
300 H:z 53.06 M 9 kHz 1.77 M 500 kHz 31.8K
400 Hz 39.79M B00 kHz 265K 10 MHz 1.59 K
500 Hz 3183 M 10 kHz 1.59 M 700 kHz 227 K 13 MHz 1.22K
600 Hz 26.53M 20 kHz 796 K

3-10
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b. Set the 3575 A controls as follows:

DISPLAY ............. AMPLITUDE
Voltage Range ... ... ... 0.2mVtio2V

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

¢. Set the test oscillator for an output of t V nus,
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 contral to
maintain this reference level whenever the frequency is
varied.

f. Set the test vscillator frequency to 1 MHz.

a. Adjust the channel A probe for the same reading

recorded in Step d.

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

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

k. Adjust the channel B probe for 4 phase reading of 0
degrees * (0.2 degrees.

I, Set the 3373 A DISPLAY switch to AMPLITUDE: set
the AMPLITUDE FUNCTION switch 1o B/A.

m, Set the test oscillator frequency to 1 MHz.

n. The B/A reading should be 0dB x0.2dB. 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 3375A Option 001 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 Q01. the left-hand (facing the
front panet) 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 Bor Log B/A.

Section 1

3-68. The right-hand panel meter can indicate ampiitude 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 (B dBV). 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 controlled 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 OQUTPUT 1 and ANALOG OUTPUT 2. Analog
Output | is connected with the left-hand (amplitude) panel
meter and Analog Output 2 is connected with the right-
hand panct 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.
NOTE

The 35734 Options 002 and (013 are identical except that
Option 003 instrements use high-true logic for the BCD
outputs. In all other respects, the following information for
Option 002 instruments also applies to Option 0903

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

3-73. Remote Logic. The 3575 A 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)=0V to + 0.4 V. 12 mA maximum
False (0)=+ 24 Vto +5 V, 04 mA maximum

Logic levels for the remote control lines are as follows:

True (1)=ground or -05V to +04V, 1.omA
maximum
False ()=open or +24V to +5V (5.6 K pullup
resistance)

* Option 003 instruments use high-true legic 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
remmote programming capability (including remote control
lines, BCD cutputs, overload cutputs, data flags, + 5 V and
circuit ground).

Model 3575A

THE REMOTE INPUT AND QUTPUT LINES IN THE
35754 OFTION 002 ARE NOT ISOLATED. ALL INPUT
AND QUTPUT LINES ARE REFERENCED TO CIRCUIT
GROUND WHICH IS PERMANENTLY CONNECTED TO
THE CHASSIS. THE CHASSIS CONNECTS TQ FARTH
GROUND THROUGH THE OFFSET PIN ON THE
POWER-CORD CONNECTOR.
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( ** QUTPUTS:

REMOTE LOGIC:

' INPUTS:

~

True {1} =0V to + 0.4 V, 12 mA maximum load
False {0} =+ 24V to + 5 V, 0.4 mA maximum load

True {1} =around or -0.5 ¥V to + 0.4 V, 1.6 mA maximum
False (0) = openor+ 2.4 V to + 5 V (5.6 K pullup resistance)
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Figure 3-9. Remaote Pin Connections.

* Cinch No. 57-30500-375

** Option 003 instruments use high-true logic for BCD outputs.
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oy 20 | 1=+ 0=-{Amplitude Polarity) Amplitude 36 {AFH | 2E -£ _—
Function 0 0 B/A
A 44 1 = Overload on Channel A {AF, BF) 12 (B} 0 1 A dBV
oL
B 32 1 = Overload on Channel B 1 0 B dBV
Qverload 45 1 = Qverload on Channel A OR B
Display {Cf} 9 1 = Phase; 0 = Amplitude B
+ Data Flag 46 1 = Data Not Ready: 0 = Data Ready
- Data Flag 48 1 = Data Ready; 0 = Data Not Ready Frequency 35 {FR1} | FR1 FR2 Range
Range 0 0 1-1K
Local/Remote kB0 1 = Remote; 0 = Local {FR1, FR2} « 11 {FR2} o 1 10-100 K
Remote/Measure 21 1 = Measure {>> 1 ms momentary puise} 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 8 Voltage Range)

e S— ;_--J




Maode! 3775y

375, Local Remote Control. Remote vontrol Operation is
selevted v - -4 continueus ground {or 035V g
+0.4 8 “ev Lovel Remote contpol line (J1 pin 50),
When aross 0 srrbicd o the Local/Remote line. the
followin 5 2 lake pluce within the 3575A:

ao The ororr nge sontrols (exeept LINE switch) are
disabled.
b Therertoge Lol lines are enghled.

¢ The interyj ~npling in both panel meters is disabled
(externyl Uiz 22riny st be used ),

do The externgl trivger and flag timing circuits are
cnabled.

¢. The “Remuore™ (REM) annunciators on the panel
meters illumingte,

3-76. Remate Control Lines. In the remore contral mode,
the 35734 Opeiy MUZ will wecept parailel Dinary instruc-
tions applicd o cja Famote control lines. Since interny)
Storage by ot orovided. the “ontrol lines must he held at
ground tor - TV 1y 2y Viby the externgl controller
whenever sorditon g required. When remore
CPeriion s weiisred withous IPULs 10 the remote control
lines. the nes uro teld inoa tfylgen condition by the
internal Jogi SRRV With all controj lines false. the
control serrinzs yre Srodrenmed as follows:

AMPLITUDE B PHASE AMPLITUDE B
Voltase Runge .. 2mVio20v
{both channels)

FREQUENCY RANGE ... . L-1K
AMPLITUDE FL NCTION . B/A
PHASL REFERENCE 00 A

3-77. BCD Outputs. The 33757 Option 002 s equipped
with sepurate BCD 2apULs for the two panel meters. These
OUIpULs provide margilel BeD infermation that corresponds
with the respeciive pdnel metor readings. The BCD ouiputs
cach consist ot threp ~+-2-1 BCD-coded digits, a single-line
OVEITanes (U1 diir and g single-line polarity indicator.
Unlike the reqoe control lines, the BCD WUtputs are
alwayvs enabled ynd can be used in the local or remote
control mode,

3-78. Overload Outputs. There are three overload indi-
vator lines availyble 4y Pins 32,44 and 45 of the Interface
connector, The A line (J1 pin +4) goes low when chanpel
Als overeaded und the Byy (1 pin 32) goes low when
channe! B iy wverloaded. The third line. labeled “overload™
(11 pin 15, soes low when either or both channels are
overloaded. Since the overload outputs are not stored
functions. they will adtomatically return w0 the “false”
condition (+ ¥ Vywhen the overload is remaved,
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3-79. External Triggering and Flag Timing Sequence. Ay
Previowsly indicated the internal sampling in both panel
merers iy Jisabled when ground is applied 1o (he Localy
Remuote contro line. This means that externmal triggering
TS he used 1o obiain sucessive meter readings or BCD
VUIPULs f the remote control mode.

3300 In the 337354 Option 002, the externgl iriggering
Circuit operates in conjunction with the flay timing circuir
toallow adeguyre settling time. trigger the panel meters and
provide 4 “daty ready ™ flag 1o the externg controfler. The
Liming sequence is nitiated by an external trigger pulse
which is applied 10 he Remuie Measure ine (31 pin 21,
The duration of (he tiing sequence depends on the
condition of the Trigger Mode line 1 pin 333 which
permits selection of two modes of operation: the Delayed
Mode und Non-Delaved Mode,

NOTE
The Remote Measyre compiand must e degyed Jorar least
0.5 ms following any change 1hat atfeces the Prograinied
state of tre instrumens,

3-81. Delayed Mode. When the Trigger Mode line is held in
@ ™alse™ condition (open or + 24V (g +5 V}, the timing
sequence is as shown in Figure 3.10. ln Figure 3:10, the
Remote Measure line is pulled low at To by the external
controller. This injtigres o variable delay period (determined
by the Frequeacy Runge setting) and sers the + und - Daty
Flags. At the end of the variable delay (T1). 2 600 g delay
is initiated and. gt the sarme time., a 600 my trigger pulse is
applied 1o the panel meters. At ihe end of the 600 ms delay
(T2) both Dary Flags are resei to indicare that data s ready.

3-82. The totl time requnred 1o obtain g reading (TO to
T2} is equal o 600 ms plus the varjuble delay period
determined by the Frequency Range setting. The approx-
imate fotaf defay times on cach frequency range are s
follows:

Frequency Tatal
Range Delay
T-1K 33 sec.

10-100 K 4 sec,

100 -1 m 1.1 sec,

TK-13Mm 0.66 sec,

3-83. The purpose of the varighle delay in the timing
seduence is to allow tune for the nstrument to stabilize
before 3 reading is taken. Singe the times allotted by the
viriable delay are maximum, the mstrument wilj often
stabilize before the end of the delay period. Thig depends
on the change in input parameters or control settings prior
to the Remote/Measure pulse. In some applications such x5
SWEPL measuremeants where readings are taken after slight
changes in input parameters, it may be desirabie 1o speed
up the messurement process by omitting the varjahle time
delay. This can be accomplished by holding the Trigger
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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 Tow 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 tuken.

3-85. Remote Measure Rate. As indicated in preceeding
paragraphs, the time reyuired to obtain 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 hetween
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
oY MEASURE
LINE
ov - wims
+8V - - - -
600 ms
600 ms MEASUREMENT
ov PERIOD

18y TRIGGER
600 ms PULSE
ov - {TO PM)
N
v +DATA
FLAG
ov-----
5V —DATA
FLAG
ov ,

To T

Figure 3-11. Flag Timing Non-Delayed Mode.
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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 sec. allows
15 readings per minute and 33 seconds allows 1.8 readings
per minute. In all cases, the Remote Measure pulse width
must be grester thun 1 ms and less than the total delay
period.

3-86. Optional Control Scheme. For some applications. it
is convenient 1o 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
junper connected between points 1 and 2 (normal.
grounding the Local/Remote control tine disables the tront
panet controls, enables the remote control lines and enables
the external trigger and flag timing circuits. With the
jumper connected between points | and 3. the tront panet
controls are enabled and the remote control lines ure
disabled regardiess of the condition of the Local/Remute
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 computible
with -hp- Digital Recorder Models 50508 and 5055 A. 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 II, 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
3375A 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
“hundreds™ digits for the right-hand (phase) panel meter
are printed in columns 1, 2 and 3, respectively. The
overrange {'17) digit, polarity sign (") and B overload
(Bor) outputs are printed in decimalcoded form in
column 4, The coding for column 4 is listed in Table 3-4.

Table 3-4. Printer Column 4 Coding.

Column 4 i et B
Printout Overrange | Polarity Qver{oad
8] 0 No
1 1 - No
2 0 + Na
3 1 + Na
4 0 Yes
5 1 - Yes
6 a + Yes
7 1 + Yes

394, Unused Columns. When a printer is connected
directly to the 3575A using the -hp- 562A-16C printer
cable. the eight lines that control printer columns 5 and 6
are held at +5 Vde (false) by pullups within the 3575A.
For this reasoun, columns 5 and 6 should always be zero.

Section 1

3-95. Left-Hand Panel Meter. The “units”. “tens” and
“hundreds” digits for the left-hand panet meter are printed
in columns 7, 8 and 9 respectively. The overrange (*17)
digit, pelarity sign ("+£7), A overload (A ) and “over-
load™ (A OR B) outputs sre printed in decimal-coded form
in ¢column 10, The coding for column 10 is listed in Table
3-5.

Table 3-5. Printer Column 10 Coding.

Column 10 “1 B A AORB
Printout** Overrange | Polarity Overload Overload
Q 0 - No No
1 1 - No No
2 o] + No Na
3 1 + No No
8 0 No Yes
9 1 No Yes
+ 0 + No Yes
- 1 + No Yes
v ¢} Yes Yes
A H Yes Yes
Q 0 + Yes Yes
* 1 + Yes Yes

** Digits 4, 5, 6 and 7 represent iliegal states.

't
N
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SECTION v

THEORY oF

4-1. INTRODUCTION.

4-2. The Hewlett-Packard Model 3575A Gain-Phase Meter
IS 2 compact, wide-range instrument which measures the
amplitude gng phase relationships between two Input
signals, The major features of the instrument include | Hy
to 13 MHz frequency response (four ranges), 80 dB dy-
hamic range, digjtal readout plus 3 highly effective detep.
tiont scheme which ensures accurate phase hleasurements in
the presence of nojse and distortion,

4-3. The 35754 is equipped with g frong panel Display
switch which permits selection of amplitude or phase
Presentation. In the Amplitude Display mode, any one of
three amplitude functions can pe selected, These amplitude
functions are Log A, Log B ang Log B/A. When Log A or
selected, the instrument measures the logarithmic
amplitude of (he corresponding  input signal in BV
(I Vimss=g dBV). Input Jeyels from -74.0dBv
(0.2mv ms} to + 26,0 dBY {20 V rms) can be

OPERATION

Tange is from -100.0 dg o +100.0dB with 0.1dB

resolution.

4-4, In the Phase Display mode, the 3575A measures the
phase difference between two input signals. Phage differ-

4-5. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION.

4-6. Refer to the Simplified Block Diagram
the following discussion,

(Figure 4-1) for

4-7. The 3575A consists basically of two Input Channels, 3
Phase Detector, Function Switching, Phage Control Logic,
an Qutput Filter ang a Digital Panel Meter. The Input

A LOG ouTPUT

AMPLITUDE)
FUNCTION |
FREQUENCY

DIspPLAY!

.

Q\ / | RancE_ |
I 7
/

A INPUT Al/A3
0 cHanngL A .
. AS A8 /
———
LT PHASE DIGITAL
PHASE SUTPUL } FUNCTION A9 OUTPUT PANEL
DETECTOR SWITCHING FILTER METER
sl [_J
B INPUT h2/hg
>‘\- CHANNEL B '
8 LOG QUTPYT All
PHASE
CONTROL
LOGIC
3575 B-2744

Figure 4-1, Simplified Block Diagram,

4-1




Section VI

Channels condition the input signals, lurnish 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 Fiter 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
Cutput Filter to the Panel Meter and Phase Control Logic
in the Phase Display mode. The Phase Control Logic senses
the magnitede and polasity 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 channeis.

4-11, Each Input Channel is comprised of an Input
Attenuator, a Preamnplifier, a Log Amplifier, a Synchronous
Rectifier and a Level Translator. The Input Attenuator is
controlled by the front panel voltage range switch and
provides either 0 dB (0.2 mV to 2 Vrange)or 20dB (2 mV
to 20 V 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 Transator 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 Switehing 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. I 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 C1 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 R5, R6 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
AlR4 and A2R4 are adjusted for minimum phase shift
between channels at 13 Mliz 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 inpu1
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 4 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 RI19 and R20
through the parallel network comprised of L1 and R22 to
the source of FET Q3. Due to the parallel [/R network
(L1, R22) in the feedback path, the gain of the preampliticr
increases with frequency. At low [Tequencies, the reactance
of LI 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.I. 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 IC1 and the Input Attenuator
network to the gate of Q3. The purpose of this feedback is
to maintain 0 Vde 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
€14 and applied to the base of Q8. When the dc {evel at the
hase of Q§ becomes more positive than 2.6 Vdc (2.2 V s
input), Q8 conducts, Q9 cuts off and Q10 is forward biased
through R26 and R27. Transistor Q10 drives the corre-
sponding overload indicator (Aqp/Bnp) on the Panel
Meter.

4-16. Log Amplifier {(A3/A4 1C1 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 (IC1 pin 12) that is used for
phase measurements. The major advantage of the Log
Amplifier is that it produces usable outputs over a dynamic
input range of 80 dB.



417 The vutput signal from the Preamplifier is applied to
pins 20 und Z2 of the Log Amplifier package. The input
circuit in the Log Amplifier is protected by the diode-
bridge fimiting network comprised of A3CRI through
ASCR4. The do operating point of the Log Amplifier is
controlled by an external feedback loop between pins 14
and 21 of the package. The de signal at pin 14 is filtered by
g single-pole active network (A31C2 and associated cir-
cuitry) and ix fed back to pin 21. In order to obtain
adequate Iiltering over the entire frequency spectrum, the
filter response must be changed in accordance with the
input frequency. This is sccomplished by means of transis-
tors A3QI through A30Q23 which are used to switch resistors
A3RY. RIT and R13 in or out of the R/C filter network.
The switching trunsistors are controlled by two lines, FR1
and FR2. from the front panel FREQUENCY RANGE
switch. Note thut the frequency range lines (FR1, FRZ)are
also applied 1o the bases of A30Q4, Q5 and Q6. These
transistors ure used tu switch-in various values of capaci-
tance (ASCY through A3C9) at the limited output (pin 12)
of the Log Amplirier. The purpose of this filtering is to
minimize the hizh frequency noise coupled to the Level
Transtator and following Phase Detector circuitry.

4-18. Level Transtator (A3/A4 Q8, Q9 Schematic No.
7). The limited output from pin 12 of the Log Amplifier is
filtered und applied o the Level Translator circuit con-
sisting of A30~ und A3QY. The Level Translator is a
differential amplifier which converts the level of the
incoming signal to o level that is compatible with the
emitrer-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 Chunnel 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. 5 and 9 of the Log Amplifier are
summed at the emitter of Q7. The logarithmic signal at the
collector of Q7 i direct-coupled o two differential
amplifiers. The differential amplifier in the upper portion
of the shematic (JC4A) clips the applied signal and
produces two squarc-wave outputs that are equal in
amplitude ¢nd 150 degrees out of phase. The square waves
remain at an essentially fixed amplitude over the entire
dynamic range. The differential amplifier in the kower
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 Svichronous Rectifier. ICS. In the Synchronous
Rectifier. the square-wave outputs from the limiting ampli-
fier (1C4A) alternately gate-out positive going and negative
going portions of the logarithmic signal from differential
amplifier 1C4B. This produces positive and negative full-
wave rectitied 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 amplitede of the input signal. This output
is applied 10 the Panei Meter through the Function
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Switching Assembly (A8) and OGutput Filter {A9) in the
Amptitude Display mode.

+-20. There are four adjustments in the Synchronous
Rectifier portion of the Log Converter Assembly. The bias
adjustment, A3RI8 (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 (ICS) 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 rms 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 channet are applied to the Limiter circuit in
the Phase Detector. The Limiter circuit is comprised of two
differential amplifiers. IC1A and IC1C, which are con-
nected in Schrnitt Trigger configurations. These differential
amptlifiers detect the axis crossing points of the applied
signals and produce square-wave outputs that are limited to
approximately 1V p-p. The vutputs 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 IC1C is applied to
a third differential amplifier, IC1B. The purpose of IC18B 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.

4-14. 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 'avel
from the front panel PHASE REFERENCE switch is
applied to the other input. Whenever horh 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
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gates {ASIC3A, IC3B). 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 (IC7A,
IC7B) that serve as phase detectors and are also applied to
the Error Correction Circuits (IC4 through 1C6) which are
discussed in Paragraph 4-55. The upper J-K flip flop, IC7 A,
is “set” by a positive transition on A at the I input and
“reset™ by a positive transition on B’ (same as a negative
transition on B) at the K™ input. The lower J-K {lip flop,
IC7 B, is “*set™ by a positive transition A’ (same as a negative
transition on A} at the "I 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 IC&B and 1C8A. The
differential amplifiers gate on and gate off two constant
current sources (also designated P1 and P2) which supply
current to the following Buffer/lntegrator stage (IC9). The
Buffer/Integrator serves as an impedance converter, an
inverter and a high frequency integrator (note that ASC1 s
only 0.1 pF). 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 ohin feedback resistance (A5R33) of the Buffer/
Integrator, a 1 mA input current produces an output of

T L
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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 2 mA 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.

428, 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

3575 B 2747
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Figure 4-3. Phase Detector Qutput.

- 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 Vde. When required, de 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 Vde. When both
Current Sinks are on, the offset is + 3.6 Vidc. The Phase
Detector output, when comhbined 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 travsilion 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. Sivze the Pl flip flop (IC7A) is “set” by A and
“reset’” by B it could not respond properly. The same is
true for the P2 tlip 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 1 MHz. In order 1o 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 =07 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. “0" Phase Detector (Schematic No's. 2, 3 and 4).

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

4-32. 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) ocutput depending on the
magnitude of the phase difference between the two input
signals. When the phase magnitude is fess than 90 degrees,
the Threshold Detector output (designated Q) is high:
when the phase magnitode 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 Q7 output is also applied to the Phase
Control Logic to cnable 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, ene low} and low (D)
when they are in identicul 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
de 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
Butfer/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 ol 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-pole low-pass filter network that
is controlled by the front panel FREQUENCY RANGE
switch, The purpose of the filter is to integrate the
pulsating de¢ 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, IC2) 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 controlted by three lines (F, M and S)
which, in cenjunction with switching transistors A7Q13
through A7015, are controlled by two lines (FRI 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

R2 R

wMNELTERED
"RLT

R22
[T
| L
—[> B E—E
7

#

Figure 4-5. Basic Filter Configuration.
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Table 4-1. Filter Control Logic.

Range FR1 FR2 r F M S at Q2 Q3 04 05 Q6 07 08 09 Q10 011 Q12
1-1K 4] ¢ 0 0 1 0 0 0 i 0 1 1 0 1 4] 0 6]
10- 100K ] 1 0 1 Q 0 1 0 0 1 0 0 1 0 0 1 0
100-1M 1 0 1 ¢ 0 1 o] 1 0 ¢ 0 0 0 0 1 G 1
1K-13M 1 1 0 0 0 0 0 0 0 0 ¢ 0 0 0 0 Q 0
0=-47V =12V 1 = Conducting
1=45V 1t=+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, Xand V.

4-36. Operational Review. As indicated in Paragraph 4-29,
the flip flops in the Phase Detector camnot respond
properly when the phase magnitude approaches 180 de-
grees. The inoperative region is avoided, however, bv
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,
(2 is in a high (I} state. When Q is high, the output of the B
channel Exclusive OR gate is 180 degrees out of phase with
the input (B") and is in phase with the signal applied to
channel B. When the phase mugnitude is greater than 90
degrees, Q goes low (0} und the output of the B channel
Exclusive OR gatc is inverted, The phase difference applied
to the J-K flip Mlops is, therefore, always within the range of
-90 degrees to +90 degrees. The Phase Detector output,
along with Q from the *“Q7 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 No. 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 -1.92 Vde to +1.92 Vde
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.

W THRESHOLD

TETECTSH
i)
— !
‘ S
TUTMRESHOLD [
eupsE DETECTOR [P R
f BT —— 4_1\‘ L e
FLon Ay e 7"‘)(:_7*_.4] ol g
e
i
. l e T
: | _l 767 I
‘ o‘—+ﬂ
P THRESHG S ‘ i
ZETECoR | T
,_l"\_\ “. f'\_\ rgqn
=g S N o o |
FlaByr - : —

TILERENT SINK
5 5aTED %

X CURRENT 5ikk
1ESATED G

W A p

Ficure 4-6. Phase Control Logic Functional Block Diagram.
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4-40. The filtered Jdo output voltage from the Phase
Detectors is applied directly to three threshold detectors,
IC6 through ICx. The outputs of these three threshold
detectors. desiznated 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 vutputs of the two storage elements (desig-
nated M. M." P, and P} along with T’ and Q’ are further
used to control the X und Y current sinks.

Table 4-2. Threshold Detector Qutputs.

Threshold

Outputs Definition

M Goes high (1) when phase output voltage
bacomes more negative than -1.92 Vdc:
goes low (0} as phase output voltage be-
comeas 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 mare
positive than - 0.2 Vdc*.

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

“In each case, the positive and negative
tareshoids differ by approximately 0.2 Vdc
due 10 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 1ruth 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 C

ABcCa ABCEQ
0001 06401
0011 0010
0101 0104
011 01140
1001 1000
1011 T010
1101 1100
1110 1110
BLU8 3 2926

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+TPS. 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=Q+M + TPy,
The X current sink is then gated on when Q=1 OR when
M¢=1 OR when T AND Py = 1. Likewise, the Y current
sink is gated on when the output of IC5B (Y is low;
where: Y' = Mg+ QTP Inversely, Y = M, + Q'-T-PS’ and
the Y current sink is gated on when M =1 OR when @
ANDT 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 Qwhich is in alow state. With both flip flops
in the reset condition, MS=U, MS’Z 1, Ps= 0 and I’S’= 1.
Since the Q7 input to NAND gate IC2C is low, the output
of this gate is high. This causes the output of NOR gate
IC5C (X°) to go low and the X current sink to conduct,
Whenever 7 is low. the output of NAND gate IC3D is high
and the output of NOR gate 1C5A is low. Since Mg and the
output of ICSA are hoih low, the output of IC5B (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 onand the Y current sink is off,

4-44. With the phase difference of + 120 degrees applied to
the inputs, O 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 Vde. This
condition is sensed by the “M” threshold detector causing
M’ to go high. Since M and ' are both high, a set
command js applied to the “M” storage element causing M,
to go high. When Mg =1, both current sinks are gated on
and the phase detector output is offset by +3.6 Vdc
(-24V +3.6 V=412 Vdc). During the transition, the
phase output voltage becomes more positive than - 1.6 Vde,
M’ goes low and My is retained by the “M” storage element.
As the voltage rises above - 0.2 Vdg, 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 jow
causing the output of IC5D to go high and the output of
1C5C (X°) to go low. The Y current sink remains on because
Q7 and Py 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 ICSB (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 sct command is applied to the “pP*
storage element. This causes both current sinks to cut-off
and the phase reading becomes - 168 degrees (- 1.68 Vdc).
As the phase output voitage crosses through - 0.4 Vde in a
negative dircction, the “P” storage element is reset by T°
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which goes to a high (1) state. The X current sink remains
off because Q°, T" and My’ 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 Vde. 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 M =0 and 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 alf negative phase
differences greater than - 90 degrees and less than - 192
degrees,

447, 1f 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 (us 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 - [68 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 signals. 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 11T} 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
dlustrated in Figures 4-8 and 4-9. In Figure 4-8, the phase
detector outputs, P1 and P2, are controlled by transitions
that occur at the axis crossing points of the applied signals,
A and B. The P1 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 phuse 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 PI 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 containsa 10 % second harmonic that
is out of phase with the fundamental. The combined
average output of the two phase detectors is stil equal to
- 1.8V because the distorted signal on B produces equal
and opposite errors on P1 and P2 thereby cancelling the
effects of the distortion.

4-53. Error Correction Scheme.

4-54. The 3575A uses logic circuitry (ASIC4 through IC6,
Schematic No. 2) in a unique error correction scheme to

Pl

P2

g -.8w

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

4-53, Because the 3375A is a broadband, wide range
instrument. it is capabie 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
inproperly “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 {lip 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, P! and P2 are high
immediately following the noise pulses on the leading edge
of A. During normat 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

Pl i
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Figure 4-9. Even Harmonics Cancelled.
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Figure 4-10. A and B Clean - No Error.

NQISY

CLEAN

Pl

pe

3878 B 2708

Figure 4-11. Large Error Produced by Naise.

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 ABPI1P2 Reset P 2 low j
2 A-BPI1P2 Reset P 1 low
3 ABP1P2 Set P 1 high
4 A'B'P1-P2| SetP2high
5 ABP1'-P2 Reset P 2 low
6 ABP1P 2 Reset P 1 low
7 AB-P1'P2 Set P 1 high
8 ABP1PZ 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 {A8IC1T, IC2, Q1 through
Q6). The logarithmic outputs from the Synchronous Recti-
fiers in channels A and B are applied to operational
amplifiers A8IC2 and ABICI, 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 I 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, Q1
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 isto attenuate the signal dightly to maintain
equal loading on both ranges. Transistors Q4 through Q6 at
the output of IC2 operate in the same manner to correct
the Log A amplitude reading.

4-61. Amplitude Summing and Function Switching Cir-
cuits {ABQ7 through Q14, IC3). The outputs of A8IC1 and
ARIC2 are applied directly to the function switching

Model 3575A

circuits consisting of A8Q7 through A8Q14. This circuitry
is controlled by two iines, Ap (A8 pins 8 and J) and Bg
(A8 pin 9 and K) which are connected to the front panel
AMPLITUDE FUNCTION switch through the Interface
Substitution Board (Al6A) 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 Q14. 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 1C2 is coupled through FET Q10 and R31
to pin 3 of IC3. When Log B is selected, the signal from IC1
is coupled through Q8 and R29 to pin 3 of IC3. 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 Q11 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 IC3 through Q8
and R29. This makes the output of IC3 equal to the
difference between the Log A and Log B inputs e.g., Log B
minus Log A = Log B/A,

464, Disptay Switching (A8Q15 through Q18). The display
switching circuit consisting of A8Q15 through QI& is
controlled by a single line, C (A8 pins 10 and L} which is
connected to the front panel DISPLAY switch through the
Interface Substitution Board, Al6A. When AMPLITUDE
display is selected, circuit ground is applied to the Cp
control line causing QI5 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 d¢ output from the
Phase Detector,is then coupled from AR pin V through Q18
and out A8 pin U to the Output Filter.

Table 4-4. Amplitude Function Switching.

Amplitude

Function AF BE Q7 Q8 Q9 (o} [4] an Q12 Q13 a14 19
Log A 0 1 0 ¢ 1 1 0 1 1 1 1
Log B 1 0 1 1 0 0 0 0 i 1 0
Log B/A 0 0 1 1 ¢} 0 1 1 4] 0 0

Control Lines:

1=+5Vde
0=GND

4-10

Transistors:

1 = conducting
0 = cut off
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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 I1C6. This circuit
reccives inputs from the Ag, Bp and Cg control lines and
two additional inputs from the overload detectors on the
Preamnplifier 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.

4-68. Output Fitter (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 iniegrate 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 Qutput Filter network is
identical to the Phase Control Filter network which is
discussed in Paragraph 4-34.

4.6%. 1t should be noted that the standard Model 3575A
which has a single panel meter requires only one Qutput
Filier. This filter is designated A9. Instruments that are
equipped  with  dual panel meters (Optiens 001--003)
sequire a separate Quiput Filter for cach panel meter and,
therefore, contain both A9 and ALQ 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 ATO.

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.

Section [V

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 Meier 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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4-75. At the start of the measure interval, the input of the
Anzlog section is switched to the analog voltage supplied by
the instrument. The zdditional current disrupts the balance
achieved in the auto-zero interval. driving the integrator
outpul away from the aute-zero equalibrium veltage. The
Comparator senses this deviation and transmits the informa-
tion to the Control Logic, which then responds with the
proper iogic to reestablish the zero level. The time required
for the Analog output to return to zero is accumulated in
the Counter and corresponds 10 the analog input.

4-76. At the end of the measure interval, the count is
transmitted to the Duta Multiplexer where it is converted to
8-4-2-1 BCD information. synchronized with the digit and
polarity sirobe 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
megsurement cycle begins.,

4-77. The Digital Panel Meter is built around a 3% digit
analog to digital converter set. A22U1 and  A22U2.
A22U1L is an analog processor which contains a bipolas
comparator, a bipolar integrating amplifier, two MOS-FET
input unity gain amplifiers, several P-channel enhancement
mode anslog switches and the necessary level shifting
drivers 1o allow the analog and digital processors to be
directly interfuced. A22U2 is a synchronous diaital proces-
sor that combines the counting, storage and data mult-
piexing 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!x digits of BCD data, overrange, underrange and polarity
information. Nine push-pull ouiput buffers provide the
sign, digit strobe and muliiplexed BCD data outputs. The
Digital Panel Meter provides & Tull scale display for an
analog input voltzge of 1.999 V. This full scale of the Panel
Meter is not to be conlused with instrument full scale
indications.

3

4-78. Measurement Cycle. The 3% digit analog-to-digital
converter set, A22UL and A22U2, couverts the analog
input voltage ro a corresponding 8-4-2-1 BCD output once
cuch measurement cycle. Polarity, overrange and under-
range information is also determined once each measure-
ment cyele. The measurement cycle is controlled by the
time hase counter located in A22U2. The time base counter
divides the clock frequency generated by A22UI into
sarnpling intervals of 6144 pulses which constitute one
mcasurement cycle. Each measurement cycie consists of
two-intervals un auto-zero interval and a measure mterval.
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 esteblish an equilibrium  voltage which
represenis the offset introduced by the drift of the analog
seetion. Reter to Figure 4-12 and 4-13 for this discussion.

4-80. The auto-zero and measure mtervals are controlled
hy the Measure/Zero logic (M{Z} onginating 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 to 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 applics - 12 V 10 the gate
of A22Q1. A closed-loop system of integrator and auto-
zero amplifier is tormed by the operation of A22Q1. 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-zere closed loop system is the
summing node at the negative port of the integrator in
Al4Ul. Three currents are swmmed at this node. The
buffer amplifier in conjunction with A22R7 forms a
voltage-te-current converter which supplies current to the
integrator input summing nede. Voltage-to-current conver-
sion is also performed by the auto-zero amplifier in
conjunction with A22R06 and the reference voltuge in
conjunction with A22R4 and A22RS5. These are the other
two currents summed at the summing node. Since the
bufTer amplitier input is grounded, the current supplicd 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 A22U2. The
output of the integrator in the closed-loep system secks to
attain an equilibrium voltage. Equilibrium occurs when the
sum of the average currents at the integrator summing node
equals zero. At equilibriom. the current through A22Ro
will be constunt and equal to half the reference current.
These twe currents oppose each other at the integrator
summing nede for a net result ot zero.

4-82. The cquilibrium  voltage is stored on capacitor
A22C3. This volage is the d¢ oftset 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 offser.

4-83. Measure Interval. Refer 1o Figure 4-12 and 4-14 for
this discussion. Following the 2048 pulse auto-zero interval.
the M/Z logic goes high (o begin the messure interval. The
M/Z logic switches the butfer amplitier input from ground
to the analog voltage supplied to the panel meter. Ti also
opens the closed-loop system of integrator and autoe-zero
amplifier. The voltage-to-current converter comprised of
the buffer amplifier and A22R7 supplics 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 veltages.
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Figure 4-13. Analog and Digital Timing.
4-84. The comparator of A22U1 is a differential amplitier less than equilibrium. The control logic attempts to

which compares the integrator vutput to the equilibrium
voltage stored on A22C3. The comparator transmits by
logic levels 10 the control legic of AZ2U2. 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

reestablish the system equilibrium by using one of two U/D
logic duty cyeles during the measure interval. The duty
eycle used depends on (he comparator output in the clogk
cyele preceding each duty ovele. Figure 4-13 shows the
timing ot these duny thewr effect on the
integrator vutput.

cyveles aid
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4-85. Lach duty cyele is comprised of cight clock cycles.
Duty cycle A shown in Figure 4-13 | consists of the U/D
logic high one clock cycle and low seven clock cycles. As
indicated in Figure 4-13. the U/D logic high drives the
mtegrator output up and when fow, it drives the integrator
cutput down., Duty cycle A is used to drive the integrator
output in a negative direction. Duty cycle B consists of
seven clock cyeles high and one clock cyele low, This duty
cycle is used to drive the integrator cutput in a positive
direction. The Control Logic ol A22U2 samples the
comparator output in the clock cycle preceding cach duty
cycle. A high comparator cutput indicates the integrator
output is more positive than the cquilibrium voltage. This
indication dictates the use of duty cycle A which will drive
the integrator output more negative in an attempt 1o
reestublish the system equilibrivm. A low  comparator
output dictates the wse of duty cycle B to drjve 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 1o recsiablish the
mtegrator output at equilibrium. The synchronous Up/
Down 3% Decade BCD Counter in A22U2 increments each
clock cycle for g 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 tor a duty cycle A or an increase ol six counts for a
duty cycle B. Because of the number ol 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 voliage 150% of {ull-
scale. This full-scale s not to be confused with the
instrument front pancl full-scale. The number of counts
gecumulated by the counter is proportional 1o the input
voltuge. The larger the input voltage, the greater the count
gecumulated in the counter during the measure interval.
For input voltages that are not overrange, (he system
equilibrium is reestablished belore 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 tollowing duty cycle. This
net count of zero occurs as rhe integrator ouiput s
maintained at equilibrium. that s, the average vutput
equals the equilibrium voltage. At the end of the measure

imterval, the counter continues 1o count for a number of

clock cyeles in the autozero nterval. This period s
governed by the state ol the M/Z, U/D and comparator
output logic. When all three states are low, the counting
stops. At this peint the integrutor output cguals the
equilibrium voltage. Therefore, this vverride period com-
pensates fur the veltage differcnce 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 “hold.” The contents of the counter are
louded inte the static latches of A22U2 along with
underrange information decoded from the counter con-
tents. Underrange is 5% of full scule and corresponds fo a
count of 100 counts. Once the counter contents have been
loaded 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
4 digit strobe. The Digit Buffers strobe the digitsina I, 3,2
and 4 sequence where digit 4 is the most significant digit.
The digit strobe is performed by the Digit Butfers upplying
a high output to the terminal of A21U1 associated with the
digit of interest. A21U1 provides inverters at each of the
inputs and transmits a low through a base resistor. A2IR8
thru R1i1. This low appears on the base of the transistor
switch associated with the strobed digit. A low on the base
of A2101 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 activates this digit of the
display. Simultaneous with the activation of the digit, the
BCD output from the Duata Buffers is transmitted 10 the
Decoder/Driver, A21U1, which converts the BCD informa-
tion to a sevenssegment 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 zere. 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 {erminal on A21U6G. 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 volrage is
greater than a full-sczle input of 1.999V_ the 33& digit
display will blink during the zero cycle of the counter. This
blinking rate is equal to the sample rate. Although the
display blinks for an analog input greater than full-scale of
1999V, an analog input voltage that is 150% ol fuli-scale,
or 2999V, is accurately displayed in the overrange
blinking mode. Transistors A21Q5 and Q6 in conjunction
with A2IR!2 and R13 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 A21Q35 and Q6 which supplies
+5V to the anodes of the polarity sign segments (A21U3
pinn 1), If the instrument is in the OHMS or ACV meode,
+35V is applied to A21Q5. A21Q5 turns off and in turn
reverse biases A210Q6. When A21Q6 is not conducting,
+5V is removed from the anodes of the polarity sign
scgments (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 a reference
voltage of +6.2 V. Dropping resistor AZZR7 reduces the
supply veltage which is filtered by A22C3. A zencr diode,
A22CR2, is in paralicl with C3 and clamps the reference
voltage 1¢ +6.2V. The relerence voltage is supplicd to
A22U1 and is the source ol the reference current supplied
to the integrator summing mode.

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

4-92, External triggering musi be used to obtain successive
meter readings or BCD vutputs in the Hold condition. An
external trigger pulse of greater than 1 ms applicd 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 1o take a reading. The high 1o low
transition of the M/Z line, Torces U2 pin 6 {CLR) low
which again creates the Hold condition.

4.93. Interface Assembly (A168 Schematic No. 9).

4-94. The Interface Assembly (Al6B) is installed in place
of the Interface Substitutivn Assembly {AT6A) 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,

485 BCD Output Circuits. The BCD output circuilty
shown on the left-band side of Schematic No. 4 (ICI
through 1C12) receives measurement data from the two
panel meters and converts this data into parallel BCD
outputs that are avallable 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 (IC5 1C7) converts the data from the
left-hand (amplitude) panel meter. Since the two BUD
output circuits are identical, the following description of
the “phase™ circuit applies 1o both circuils,

4-96. The BCD output circuit is comprised of three decade
counters (IC2--§C4). an overrange flip-flop (ICTA) and
associated logic circuitry. To begin 4 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
accumnulated count at the end of the measurement cycle
provides the required output data. If the countis greater
than 999, counter IC2 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, 1C9) 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 hoard 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
Schernatic No. 9. This section is comprised of two 4-bit
multiplexers (1C13 and 1C14) und 2 Local/Remote control
circuit (1C178, 1IC18B). Each multiplexer has eight inputs
and four cutputs. Four of the inputs to each multiplexer
come from the front panel contrels and four come from the
rear panel Interface connector, J1. The output lines go to
the Function Switching Assembly (AR), 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. duuble-throw switches
where the four output lines are connected to either the
front panel controls (Local) or the remate contrel lines
(Remote). Switching is sccomplished by applying u logical
SIS VY or C0T (0OV) to IC13 ICH 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 programined by an external controller, the
line is held positive causing the oulput of ICT7B 10 go low.
This disables the remote inputs to IC13 and §C14 and
enables the inputs from the front punel convols, When
ground &s applied to the Local/Remote line. the output of
1C17B goes gh and control is transferred to the remote
contsol lines. The eight remote control lines use ground
tree logic and are normally held in a 0™ (False) condition
by the pull-up resistors within RS,

4-98. Note that the local/remote line from the output of
IC17B is also connected to a bulferfinverter stage, IC18B.
When ground is applied to the Local/Remote line (Remuote
Control), the vutput of [CT8B goes low supplying a “hold”
to the panel meters. I the panel maters, the “hold”
commuand  disables the nternal sampling and thereby
inhibits measurements. In order to obtain meter readings or
BCD outputs, it is then necessary 10 use external Iriggering,
External triggering is accomplished by grounding the
Remote/Measure line (J1 pin 1) which contrels the timing
circuits discussed in the following paragraphs. In some
cases, it 18 desirzhle to use external triggering and. ut the
samme time, control the instrument trom the tront panel. To
accomplish this. a jumper is provided at the output of
IC17B. When the jumper is connecled between terminals |
and 3 (gnd), the front punel contrels remain operative and
the remote lines that control front panel functions are
disubled.
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4-99. Timing Circuits. In the Remote Control mode, it is
necessary fo trigger the panel meters by applying u
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.

4-100. The external trigger and flag timing circuit is shown
in the lower right-hand portion of Schematic No. ¢ 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, o 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 ICI6A to
go high. This, in turn, initiates the Variable Time Delay and
sets the Flag Flip Flop. Note that the two flip flops are sel
and reset by a low (0) rather than a high (1). This is the
reason for the inverter between the cutput of ICI6A and
the “sct™ 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 (3) is fed back to the input of IC16A, the
cutput of IC16A remains high untidl 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
range lines, FR1 and FR2. Delay tine 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 to trigger the panel meters. When the panel meters
are triggered, the (L} [lag input from Panel Meter 1 goes
high and remains high during the 100 ms measurement
period. When the measurement is complete, the Flag line
goees 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 1o an external controller 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 instrumenti has been given
sufficient setiling 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 IC17A.
When a momentary ground is applied to the Remote
Measure line, the output of IC16A goes high, the output of
ICI7A 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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Figure 4-14. Timing Circuits Functional Block Diagram.
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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 (AI/A2) to control the instrument functions.
The multiplexers operate like 4-pole. double-throw switches
where the four output lines are connected tu either the
front panel controls (lucal) or the remote control lines
(Remuote). Switching is accomplished by applying a logical
“PU(+SVY or C07 {(0V)Y to TC1E, ICT4 pin 9 which
comiects 1o the Local/Remote line through NAND gate
IC1 78, 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 WY and 1C14 ang
enables the inputs from the front punel controls. When
ground is applied 1o the Local/Remaote line, the vutput of
FCTT7B goes high and control is transferred to the remote
control lines, The eight remote control lines use ground
true fogic and are normally held in a “0™ (False) condition
by the puil-up resistors within RS,

4101, Note that the local/remote line from the output of
10178 is also connecied to a bufferfinverter stage, 1CTEB,
When ground is applied to the Local/Remote line (Remote
Control), the output of IC18DB goes low supplying a “hold”
to the panet meters. In the panel meters, the *“hold”
cormimand  dwsables the internal sampling and  thereby
infithits measurements. In order to obtain meter teadings or
BCD oulputs, it is then necessary to use external triggering.
I wiernal 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 1o use external triggering and. at the
same time, controk the instrument from the front panel. To
acoomplish this, a jumper is provided at the output of
IC17B. When the jumper is conpected between terminals |
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and 3 (gnd}. the front pune! 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  tripger the panel meters by applying 1
momentary ground to tiie Remote Measure line cach tine @
meter reading or BCD output is required. Grounding the
Remote Measure line s<ets the data flag and initiates a
variable time delay which, in turn, triggers the panel meters
and initiates the measurenient cycle,

4103, The external trigger and flag timing circuit is shown
in the lower rght-hand portion of Schematic No. 9 and in
the Timing Circuits Functional Block Diagram, Figure 4-15.
Refer ro Figure 4-15 for the following discussion,

4-104,The tming civeuits are comprised of & Trigger Flip
Fiop, A Flag Fiip Flop.a Variable Delay. a 40 ms Defay
and associated legic circuitry. Belore the timing circuits can
operate. remote operation must be selected by grounding
the Local/Remote line. This diszbles the internal sampling
in the panel meters and enables the timing circuits. With the
Local/Remote line grounded, it is turther 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
a0 high, This, in turn, initiates the Variable Time Delay and
sets the Flag Flip Flop. Note that the two {lip 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 ICI6A and
the “set™ side of the Flag Flip Flop. When a “set”
command is applicd to the Flag Flip Flop, the + Data Flag
line goes low_and the - Data Flag line goes high. Since the
+ Flag line (O} is fed back to the input of ICI0A, the
output of IC16A remamns high until the Flag Flip Flop is
reset. The Variable Delav ts initiated by a Logical 1 at the
output of IC16A and controlled by the two frequency
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range lines. FRI and FR2. Delay time is determined by the
frequency runge sctiing as indicated in Table 4-6. At the
end of the delay period, the cutput of the Variable Delay
circuit goes Jow applying a “ser” command to the Trigger
Flip-Flop. When *set™, the @ 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 gues
higsh and remains high dunng 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
defay has elapsed, the output of the delay circuit goes low.
applying a “reset” command to both flip-fleps. This causes
the panel meter Trigeer line and the + Data Flag line to go
high end the - Data Flag fine to go low, Resetting the data
flags indicates to an external controtler that data is ready at
the BOCD outputs.

4405, The purpose of the Vuariahle Deluy in the tining
circuit is 1o ensure that the strument has been given
sufficient settling tme before the data lags are returned.
Since the actual settling time of the instrument is often less

Model 3575A

Table 4-6. Variable Time Delays.

Frequency Variahle
Range Delay
tHz 1wl R RS
10 Hz - 100 kHz 3.3 seo.
100 Hz - 1 WMHz 042 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 Varable Delay,
This can be accomplished by applying o continuous ground
to the Trigger Mode line. Grounding the Trigger Mode line
disables the Variable Delay circuit and enables 1CLTA,
When a momentary eround is applicd o the Remote

Measure line, the outpur of 1C16A goes high, the output of

ICT7A goes low and the two Dlip-flops dre set simultane-
ously. At the end of ihe 130 ms weasurement cvele, hoth
flip-lops are reset, the Trigeer line goes high and the data
flags are returned to their vriginal states,
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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. i the
recommended model is not available, any instrument that
has specifications equal to or better than the required
specifications can be used.

Table b-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 100V X X X -hp- 34508
Input Resistance: 10 Megohms
Accuracy: 0.17% of reading
Frequency Synthesizer Frequency Range: 1 Hzto 13 MHz X X X -hp- 3320B
{See Note 1) Output Levels: + 19 dBm to + 26 dBm (50 ohuns)
Amplitude Accuracy: | He to 10 Hz: + 0.6 dB
101z 10 13 MHz: +0.1dB
Variable Attenuator Attenuation: 80 dBin 10 dB steps X X hp- 355D
Freguency Range: 1 Hzto 13 MH2
Accuracy; + 0.3 dB {or of known accuracy)
Impedance: 50 ohms
Power Amplifier Voltage Gain: X10 (20 dB) X -hp- 4674
Maximum Output: 20V p-p
Frequency Range: 1 Hzto ' MHz
Accuracy: 1 Hzto 100kHe + 142
100 kHz 1o 1 MHz: + 3%
{or of known accuracy)
Oscilluscupe Sensitivity: 0.005 Viem to 10 Viem X -hp- 180C
Sweep: 0.05 psecfem to 0.1 sec/em
Vaoltage Divider Probe Divisien: 10:1 X -hp- 10004A
(for vscilloscope) Impedance: 10 Megohms, 10 pF
DC Power Supply Variable Range: -12Vdcto+12Vde X shp- 467A
Vyriahle Phase Generator | Qutput Frequency: 1 kHz X -hp- 203A
(See Note 1 Output Level: 2V ms
Variable Phase Range: 0° to 360°
Power Splitter Impedance: 50 ohms X X See Figure 5-1
(See Figure 5-1)
R/C Phase Shift Network | Phase Shift: 90 degrees X See Figure 54
(See Figure 54) Frequency Range: 100 Hy to 13 MHz
Terminations 50-Ohm Feed-Thru (2 required) X X X -hp- 11048C
Cables (145" 50-Ohm Cable (BNC connectors) X -hp- 11170C
(23 24" 30-Ohm Cables {BNC connectors) X -hp- 111708
(1) 9" 50-Ohm Cable (BNC connectors} X -hp- 10502A
Connector Male-to-Male X -hp-1250-0216
Adapters (2% BNC to Binding Post Adapters X -hp- 10110A
(1Y BNC T Connector X
Resistor R: fxd flm 1 Megohm = 1% 1/2 W X -hp- Part No.
07570059
NOTES:

1. If a Frequency Synthesizer 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 d¢ (-hp- Model 467A) can be used in place of the Variable Phase Generator for

troubleshooting.

5-1



Section V

5.5. PERFORMANCE CHECKS.

5-6. The following performance checks are in-cabinet
procedures that can be used to verify that the Model 3575 A
meets the specifications listed in Table 1-1. These proce-
dures can be used for incoining 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 perfermance
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.

59, 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- Mode] 3450A)

Frequency Synthesizer (-hp- Model 3320B)

Variable Attenuator (-hp- Model 355D)

(2) 30-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 3575 A controls as follows:

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

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

* Options U01-003: 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
BfA 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
% 0.3 dB.

RrR2
169
RI J2
I6e9
Ji
J3
R3
1649
Parts List.
Designator Description -hp- Part No,
J1-J3 Connector: BNC female 1250-0083
R1-R3 R: fxd fim 16 3 ohms 1 % 1/2 W 0698-5005
Board 15" X 15" Copper-Clad {double-sided}

Figure 5-1. Power Splitter.
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FREQUENCY SYNTHESIZER

]

POWER

hp 33208 GAIN-PHASE METER
T hp 3575A
o ®@ O -0~ | ,
o S99 0 O )
iy} ]
500
MtoM FEED-THRU
CONNECTOR 298¢ STEF TERMINATION
hp 1250-0216 hp 355D hp 11048C
{Terminate ot 3575A
508 CABLERA" © v e
1 Uatol
hp 1708 hp 1 1048C for frequencies SIMH2)

ISTS-B- 2839

508 CABLE{9")
hp 105024

T

SPLITTER

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
+ 0.3 dB.

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

1. 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
t 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
% 3 counts of the DVM reading.

511. Amplitude and Phase Aceuracy 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 III, 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 eperating 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 O degrees and 180 degrees. If performance appears
marginal or if further verification of phase accuracy is
desired, “spot check” the 45 degree points andfor the 90
degree points using q precision phase generator or refer to
the Supplemental Phase Accuracy Check outlined in Para
granh 5-17,

RECOMMENDED TEST EQUIPMENT.:

Frequency Synthesizer (-hp- Model 33208}

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-O0hm Cables with BNC connectors (-hp-
11170B)

(1) 97 50-Ohm Cable with BNC connectors (-hp-
10502A)

53



Section V

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 Jeast 1 hour before proceeding.

c. Set the 3575 A controls as follows:

DISPLAY* .. ... ...... AMPLITUDE
AMPLITUDE FUNCTION . ......... B
Voltage Range .......... 0.2mvV-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 attenuaior 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 0 degrees
t tolerances listed in Table 5-2 for the comresponding input
frequency and attenuator setting,

. Reset the DISPLAY swiich 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 MHz and above, reverse the Channel A input connection
so that both signals are terminated at the 3575A input
conhectors.

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 Channe] A,

0. Set the 3575 A controls as follows:

DISPLAY ............. AMPLITUDE
AMPLITUDE FUNCTION .. ..... ... A
Voltage Range .......... 0.2mV-2V
{(both channels)
FREQUENCY RANGE ....1 Hz- 1 klz
PHASE REFERENCE ............- A

p. Set the Frequency Synthesizer amplitude o

+ 25.05 dBm, frequency to 1 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 BfA 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
I MHz and above, reverse the Channel B input connection
so that both signals are terminaied ar the 35754 input
connectors.
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Table 5-2. Amplitude and Phase Accuracy Checks.

Section V

Input Variable Voltage Frequency AQORB B/A Phase
Freguency Attenuator Range Range {(dBV} [+ or - dB) {0° or 180%)

1 Hz 0dB G2mV - 2V 1Hz-1kHz +6.0 1.3 000 13 + 08
1 Hz 30dB 02mv- 2V 1 Hz-1 kHz -240+13 300 £1.3 + 0.8
1 Hz 40 dB 02mvV- 2V 1 Hz -1 kHz -340+13 400 £+ 1.3 + 1.3
1 Hz 50 dB 02mv- 2V 1 Hz -1 kHz -440 £1.3 500 18 + 23

1 Hz 50 dB 2mv-20V 1 Hz -1 kH=z -440 +1.3 BQO 18 0
1 Hz 60 dB 02mv- 2V 1 Hz -1 kHz -540 +1.3 600 £1.8 + 5.3

1 Hz 70dB 02mv- 2V 1 Hz -1 kHz -64.0 £1.3 70018 |

1 Hz 80dB 02 mv- 2V 1 Hz -1 kHz 740 £ 2.3 goo+28 ¢ 0 e
10 Hz 0dB 02mv- 2V 1 Hz -1 kHz +6.0 £1.3 00.0 £ 1.3 + 08
10 Hz 40dB 02mv- 2V 1 Hz -1 kHz -34.0 £1.3 400 £1.3 + 08
10 Hz 50 dB 02mv- 2V 1 Hz-1kHz -440 1.3 500 +18 + 1.3
10 Hz 50dB 2mvV-20V 1 Hz -1 kHz -440 1.3 500+18 | o
10 Hz 60 dB g2mv- 2V 1 Hz-1 kHz 540 +1.3 60.0 £1.8 r 23
10 Hz 70dB 02mv- 2V 1 Hz-1kHz -64.0 £1.3 700 £18 + 53
10 Hz 80 dB 02mv- 2V 1 Hz -1 kHz -740 £ 23 800 +28 +10.3
200 Hz 0dB 02mv- 2V 1 Hz -1 kHz +60+13 000 +1.3 + 08
200 Hz 40 dB 02Z2mv- 2V 1 Hz -1 kHz -340 1.3 400 £ 1.3 + 08
200 Hz 50 dB 02Z2mv- 2V 1 Hz -1 kHz -440 + 13 500 +1.8 + 1.3
200 Hz 50dB 2mv -20V 1 Hz -1 kHz -440 £ 1.3 BDO +18 e
200 Hz 60 dB 02mvV- 2V 1 Hz-1kHz -h40 £ 1.3 600 + 18 + 2.3
200 Hz 70dB 02mv- 2V 1 Hz-1kHz -640 £ 1.3 700 £1.8 + 53
200 Hz 80dB 02mv- 2V 1 Hz -1 kHz 740 23 80.0 x28 + 10.3
500 Hz 0dB 02mv - 2V 1 Hz-1kHz +6.0 1.3 000 +1.3 + 08
850G Hz 30d8 02mv- 2V 1 Hz -1 kHz -240+13 300+£13 + 08
500 Hz 40 dB 02mv- 2V t Hz -1 kHz -340 +£13 400 +1.3 + 1.3
500 Hz 50 dB 0.2mv- 2V 1 Hz -1 kHz -440 £1.3 500 +£138 + 1.3
500 Hz 50 dB 2mV -20V 1#Hz-1kHz -440 1.3 500+18 | -
2 kHz 60 oB 02mv- 2V 10 Hz - 100 kHz -640 £1.3 600 138 + 2.3
5 kHz 70 dB 02mv- 2V 10 Hz - 100 kHz -840 1.3 700 +138 + 53
20 kHz 0ds 02myv- 2V 10 Hz - 100 kHz +60 1.3 000 +1.3 + 0.8
50 kHz 0dB 02mv- 2V 10 Hz - 100 kHz +6.0 +13 000 1.3 + 1.3
50 kHz 30dB 02mv- 2V 10 Hz - 100 kHz 240 £1.3 300 13 + B3
50 kHz 40 dB 02mv- 2V 10 Hz - 100 kHz -340 +1.3 400 1.3 + 63
50 kHz 60 dB 0.2mv- 2V 10 Hz - 100 kHz 640 £13 600 x18 +10.3
50 kHz 60 dB 2my -20V 10 Hz - 100 kHz -540 £ 23 60028 +
50 kHz 80d8 02mvV- 2V 10 Hz - 100 kHz 740 223 B0OOD +28 £ 10.3
100 kiHz 0dB 02mv- 2V 10 Hz - 100 kHz +6.0 13 000 +13 + 13
100 kHz 60 dB 02mv- 2V 10 Hz - 100 kHz -440 £ 1.3 OO +1.8 + 5.3
100 kHz 70 dB g2mv- 2V 10 Hz - 100 kHz -64.0 £1.3 W0 +18 +10.3
200 kHz 0dB 02mv- 2V 100 Hz -1 MHz +60+1.3 000 +1.3 + 23
200 kHz 80 dB 02mvV.- 2V 100 Hz -1 MHz -740 23 800 +28 £ 10.3
1 MHz 0dB 02Z2mv- 2V 100 Hz - 1 MHz +B60 +13 000 +£13 + 53
1 MHz 30dB 2mv-20V 100 Hz -1 MHz -240 23 0028 | 000 e
1 MHz 40 dB 02mv- 2V 100 Hz -1 MHz -340 £1.3 400 +18 +10.3
1"MHz 50 dB 02mvV- 2V 100 Hz -1 MHz 440 £ 2.3 00 +28 +10.3
1 MHz 60 dB 02mv- 2V 100 Hz - 1 MHz 40 £23 600 + 2.8 + 10.3
1 MHz 30dB 0.2mv- 2V 100 Hz - 1 MHz -740 £ 2.3 800 £ 28 + 20.3
2 MHz 0dB 02mv- 2V 1 kHz - 13 MHz +60+23 00023 + b3
2 MHz 50 dB 02mv- 2V 1 kHz - 13 MHz -440 + 23 500 £33 £ 103
2 MHz 80 d8 02mv - 2V 1 kHz - 13 MHz 740 3.3 800 +4.3 + 203
5 MHz G dB 02mv- 2V 1 kHz - 13 MHz +6.0 223 000 +23 £10.3
5 MHz 40dB 02myv - 2V 1 kHz - 13 MHz -340 223 400 + 3.3 +20.3
5 MHz 60 dB 02mvV- 2V 1t kHz - 13 MHz -540+23 600 + 3.3 emmme
13 MHz 0dB 02mvV- 2V 1 kHz - 13 MHz +6.0 *23 000 £23 +20.3
13 MHz 20 dB Q2mv- 2V 1kHz -13 MHz -140 +£23 200 + 3.3 + 203
13 MHz 40 dB 2mv-20V 1 kHz -13 MHz -340+23 400+33 | 0 -
13 MHz 60 dB 02mvV- 2V 1 kHz - 13 MHz -540 +2.3 600 +33 ; -
13 MHz 80 dB 0.2mv- 2V 1 kHz - 13 MHz -740 = 3.3 goo=+x43 | 000
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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- Model 3320B)*
Power Amplifier (-hp- Model 467 A)
50-Ohm Feed-Thru Termination (-hp- Model 11048C)

* A Test Oscillator such as the -hp- Model 6518 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 3575 A inputs.

b. Set the 3575A controls as follows:

DISPLAY* ........ ..., AMPLITUDE
AMPLITUDE FUNCTION ... ....... A
Voltage Range ........... 2mvV-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 X19.

d. Set the Frequency Synthesizer amplitude to
+ 1903 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 dBVY) should be
+20.0dBV £ 1.3 dBV,

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

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 cach frequency listed in Table 5-3. Note
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Table 5-3. High Level Accuracy Checks.

tnput 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 1 0.8 deg.
50 kHz 10 - 100 K + 1.3 deg.
200 kHz 100-1M + 2.3 deg.
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 3575 A controls as follows:

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

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

m. Allow time for the reading to stabilize.

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

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

p. The 3575 A 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.

3-16. The purpose of this check is to verify that both
channels meet the <30 pF shunt capacitance specification
listed in Table [-1.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)*

(2y 50-Obm 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 Synthesjzer,
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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 3575 A 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. Allow time for the phase reading to stabilize.

e. 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
2 mV - 20 V 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 .ne 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
2mV - 20 V position and allow time for the phase reading
to stabilize.

1, The absolute value of the phase reading should be 43
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 5-4 will produce an accurate 90
degree phase shift over the frequency range of 100 Hz to
13 MHz.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)*

50-Ohm Feed-Thru Termination (-hp- Model 11048C)
(2) BNC to Binding Post Adapters (-hp- 101 10AY

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 35735 A input connectors.

¢. Connect the output leads of the R/C network to the
3575A inputs as shown in Figure 5-4. The leads [rom 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. Usc a 50-ohm shielded cable to

connect the Frequency Synthesizer output to  the
Feed-Thru Ternmnination.
e, Set the 3575A controls as follows:
DISPLAY ....... ... ... ..... PHASE
Voltage Range . ......... 02mvV-2V

{both channels)
FREQUENCY RANGE ... Setto lowest
applicable range.

PERFORMANCE CHECKS
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f. Set the Frequency Synthesizer
+19.03dBm (2 V rms/50 ohms).  Set
controls to provide the desired frequency.

amplitude to
the frequency

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

2. The phase reading should be +90 degrees or - 90
degrees * tolerances listed in Table 1-1. Add # (1.3 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
508 FEED-THRU
TERMINATION | R
-hp-11048C Ce
J K
~
5=ﬂﬂ|:tm}-— -
R1
500 CABLE FROM 'K Cl
FREQUENCY A i€
SYNTHESIZER
)
« 3"LEAD TO
CHANNEL B
NOTE 7
INPUT
The actual values ot components used in this network are not
critical. In order to obtain an accurate 90 degree phase shift, "
however, the two resistors and the two capacitors must be Pifched >a 3 GROUN D
to within t 1%. The component tolerances given in the parts list do LEADS TO
not meet this specification and are given only to spare the expense CHANNEL A &
of using precision compenents. If the recommended components are
used, they must be Selected ta meet the + 1% specification. AN CHANNEL B
7/ INPUT
357532838 CONNECTORS
Parts List.
Designator Description +ip- Part No, Frequency
c1,c2 C: fxd mica 16,000 pF 10 % 300 V 0140-0171 100 Hz -1 MHz
Ci,C2 C: fxd mica 100 pF 2 % 300 V 01400176 1 MHz - 13 MHz
4 Connector: BNC female 1250-0083
R1,R2 R: fxd fim 1.02 k§2 1 % 1/4 W 0698-4615 100 Hz - 13 MHz

Figure 5-4. R/C Phase Shift Network.



PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 3575A

(Gain-Phase Meter

Tests Performed By

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 CHECKS
Input Variable B AORB A B/A I B/A t B/A Phase Phase Phase
Frequency | Attenuator { (dBV) @dBV)Y | (dBV) | (+or-dB) | (tor-dB) ( (tor-dB)| (0°) ]{0°or 180°) | (180°)
1 Hz 0dB | . +60%13 00.0%1.3 t 08 —
1 Hz 30dB f— -240%13 300+ 1.3 *+ 0.8 @ ——
1 Hz 40dB | —  -34.0x13 400 £ 1.3 13 ——
1 Hz 50dB | — -44.0£13 300 £ 1.8 + 23
1 Hz 50dB | — _ -44.0 %13 50.0 # 1.8 —
1 Hz 60dB | -340%1.3 600+ 1.8 + 53
1 Hz 70dB | ______ -64.013 70.0 £ 1.8 —
1Hz 80dB | -740%23 80028 ——
10 Hz 0dB +60%1.3 00013 + 08
10 Hz 40 dB -340 %13 400+ 1.3 + 08
10 Hz 50dB -440 £1.3 500£1.8 * 13
10 Hz 50dB [ -440213 50,0+ 1.8 e
10 Hz 60dB | -540+13 — 60018 + 23 —
10 Hz 70dB | —__ -640 %13 700 £ 1.8 + 53
10 Hz 80dB | -740%23 80.0 £ 2.8 +103 —.
200 Hz 0dB | +60%13 00013 + 08 — .
200 Hz 40dB | -340%13 40013 - + 08
200 Hz 50dB | -440+£13 500+1.8 + 13
200 Hz 50 dB -440%13 500 1.8 ————
200 Hz 60dB | .540%13 60.0 £ 1.8 t 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)]| (09 (09 or 180°) (1809)
200Hz 70dB {_______ -640+13 700 £ 1.8 + 53 —
200 Hz 80dB {_  -740%23 %00 + 2.8 103 e
500 Hz 0dB | +60=*13 00.0 £ 1.3 + 08 -
500 Hz 30dB | -240%13 30013 + (8 -
500 Hz 40dB | -340%13 400+ 1.3 £ 13 o
500 Hz 50dB{___ -440*13 50018 1.3 -
500 Hz 50dB | -440*13 50018 R — -
2 kHz 60dB | -540+%13 60.0 £ 1.8 + 23 -
5kHz 70dB {____ -640%13 0018 + 53 -
20 kHz 0dB | +60%13 00.0 £1.3 + 0.8 -
50kHz QdB [_____ +60=*13 00013 £ 13 -
5C kHz 30dB | -240+13 30.0 £1.3 + 53 .
50 kHz 40dB | -340 %13 400 £123 + 53 -
50 kHz 60dB | -5340=%13 600 £ 1.8 +10.3 o
50 kHz 60 dB -34.0 %23 600+28 T
50 kHz 80 dB -740+23 800 %28 + 103
100 kHz 0dB | _____ +t60x13 000+13 + 13
100 kHz 50 dB -440 £ 1.3 50.0 £ 1.8 —_——— % 53
100 kHz 70 dB 640 1.3 700 + 1.8 +103
200 kHz 0 dB +60+13 000 £ 13 + 2.3 -
200 kHz 80 dB -740£23 0.0 £ 2.8 £103 -
1 MHz 0dB j_____ +60%13 000123 + 53 -
1 MHz 30db | — . -240%23 30.0 2.8
1 MHz 40dB | —— -340+13 400 + 1.8 103 -
1 MHz 50dB | -440%23 50.0 £ 2.8 +103  — .
1 MHz 60 dB -540+23 600 £ 2.8 103 —
1 MHz 80 dB -740£23 80.0 2.8 £203 i
2 MHz 0dB +60 +23 000 £23 + 53
2 MHz 50d4B -440£23 50033 103
2 MHz 80dB -740 £33 300 +4.3 +7203
5 MHz 0dB +6.0+23 00.0 £2.3 £ 103
5 Mi=z 40 dB -340+£23 400 +323 + 203
5 MHz 60 dB -540+23 60033 | .
13 MHz 0dB +60 23 00.0 £ 2.3 + 703
13 MHz 20dB -140 23 200 3.3 +20.3
13 MHz 40dB | -340%23 400 + 33 I -
13 MHz 60dB | -54.0+23 600£33 @ —m | — e - -
13 MHz 20 dB -740 £33 80.0 £ 4.3 e o

Rev. A




PERFORMANCE CHECK TEST CARD (Cont'd)

HIGH LEVEL ACCURACY CHECKS

Phase Phase Phase

Frequency A dBV* (0°) B dBV* (1809) (0% OR 1809)
1Hz | dBV | deg. | — dBV | ____ deg.| . +0.8deg.
10Hz | —— dBV deg. | —— dBV | — deg.| — 1 0.8 deg,
100Hz | dBV | — deg. | — dBV | — . deg.| — t 0.8deg.
1kHz | dBV deg. | —_ dBV | — deg.| __ t0.8deg.
10kHz | . dBV deg. | ——_ dBV | ____ deg.| __ £ 0.8deg
20kHz | — dBV | deg. | — dBV deg.| — + 0.8 deg.
50kHz | — . dBV deg. | — dBV deg.] ___ * 1.3 deg.
200kHz | ——_ dBV deg. | _____ dBV deg.] ___ +23deg.
IMHz | - dBV deg. { — dBV deg,| __ + 53 deg.

#*Test Limit A dBV/B dBV: +26.0dBV £ 1.3 dBV

SHUNT CAPACITANCE CHECK

Voltage A B
Range Input Input
0.2mvV-2V — deg. deg.

2mV-20V | — deg. deg.

Test Limit: 45° or less




Model 3575A

519. 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 3-33), Phase Detector Zero
Adjustinent (Paragraph 5-35), Current Source and Current
Sink Adjustinents (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 cither at the Analog
Ouptuts or at designated pins of A7P1. Test connector
A7P1 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 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 adjustiments
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 A14R6 for + 12V £ 3 mVde.
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
3-84),
RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (-hp- Madel 34508)

a. Measure the de 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
AT7P1 Pin A +2 V {on A3} +198B5Vio+2015V
A7P1Pin B + 2V (on Ad) +1985Vto+ 2016V
A7P1 Pin 3 +38V +3.700 V to + 3900 V
A7P1 Pin D -BV {A} -5980 Vto-6.020V
A7P1 Pin 4 -6V (B) 56980V wo- 6020V
A7P1 PinF 12V -1196Vte-12.04 V
A7P1PinY -5.3V -5.200V to-5400V
AT7P1 Pin 21 +5V +4980 Vto +5.020 V

§-29. Qutput Filter Zero Adjustments.

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

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

4. Connect DC Voltmeter to ANALOG QUTPUT .

b. Set the 3575A controls as follows:

DISPLAY* ... ... . ... . ... .. PHASE
AMPLITUDE FUNCTION . ... ....... B/A
Voltage Range . ... ...... ... 02mv.a2V

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

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

¢. Connect a short clip lead betweenn 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 hetween AIQTPl and
ALQTP2.

i. Adjust AIOR27 tuor 0 V £ 0.05 mV de at Analog
Output 2.

j. Remove the clip lead.
5-31. Panel Meter Zero Adjustment (Standard & Options).

5-32. This adjustment zeroes the puanel 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 LQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450B)

a. Perform Steps a through h of the Panel Meter
Removal procedure (Figure 5-3) to gain access to the panel
meter adjustments.

b. Set the 3575A centrols as Tollows:

DISPLAY .. ... ... ... ... ... PHASL
AMPLITUDE FUNCTION ... ... ..... B/A
Voltage Range . . .. .. ... . ... 02mv-2V

(both channels)
FREQUENCY RANGE ... .. 10 Hx -100 kHy
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 neters, also
connect a short clip lead between A10TPI and A10TP2.

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

5-33. Phase Detector Zero Adjustment.

5-34. This adjustinent nulls out any de offset introduced
by the Buffer/Integrator in the Phase Detector,

RECOMMENDELD TEST EQUIPMENT:
DC Digital Voltimeter (-hp- Model 3430B})

a. Connect DC Volimeter to ANALOG OUTPUT 1.*

b. Set the 3575A controls as follows:

ADJUSTMENT PROCEDURES
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DISPLAY ... ... .. ... .. ... .. PHASE
Voltage Range .., .......... 02mV-2V
(both channels)
FREQUENCY RANGE .. .. .10 Hz-100 kHz
PHASE REFERENCE . . ... ... . ... A

¢, Set ASSI and A6S1 to CAL T,

d. Adjust A5R31 (ZERO ADJ) for 0 V + 0.1 mV dc at
the Analog Output.

e. Leave ASSI 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 de
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 Volumeter to ANALOG OUT-
PUT 1.*

b. Set the 3575A controls as follows:

DISPLAY ... ... ... .. ... .. ... PHASE
Voltage Range .. ... ... ... .. 02mv-2V

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

c. Set ASS1 to CAL 2. Set A651 to CAL 1.

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

e. Leave AS5SSI set to CAL 2. Set A6S1 to CAL 2.

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

g. Leave AS5S1 set to CAL 2. Set A651 to CAL 3.

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

i. Leave AG6SI] set to CAL 3. Set ASS1 to CAL 3.

j. Adjust ASR39 (P2 ADIJ) for 0 V £ 0.1 mV dc at the
Analog Output.

K. Reset ASS1 and A651 to NORMAL {4).

*Options 001 - 0G3: Connect DC Digital Voltmeter to ANALOG CUTPUT 2. Set the AMPLITUDE B/PHASE switch to PHASE.

5-10
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8-37. Panel Meter/Analog Qutput Adjustments.

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

a. Set ASS1 to CAL 2. Set A6S1 to CAL 1.

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

c. Set ASS1 to CAL 1. Set A6SI to CAL 2.

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

e. Adjust A22R5 of panel meter for a reading centered
between the readings recorded in Steps b and d.

f. For a standard instrument {one panel meter) sct
A5S1 and AGSI to NORMAL (4). For Options 001 - 003,
perform Steps g through i.

o ASS1 and A6SI remain set from Step c. Shert

B

A9TPI and A10TP? together.

h. Adjust A22R5 of the left panel meter until reading
is same as that of the right panel meter.

i. Set ASSI and A6S1 to NORMAL (4).
5-39. Amplitude Dffset 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 Voltmeter (-hp- Model 3450B)
50-Chm Feed-Thru Termination (-hp- Model 11048C)

a. Connect 50-ohm output of Frequency Synthesizer,
terminated in 50-chm load, to the channel B input of the
3575A. Connect the DC Digital Voltmeter to A7PI pin 2
{Options 001 - 003: Connect DVM to ANALOG OUTPUT

2).

b. Set the 3575A controls as follows:

DISPLAY™* . . ... ......... AMPLITUDE
AMPLITUDE FUNCTION .. ... .. ... ... B
Voltase Range .. ... ...... .. 0.2mvV-2V

{both channels)
FREQUENCY RANGE ... .. 10 L1z -100 kHz

c. Set the Frequency Synthesizer amplitude to
+19.03 dBm (2 V rms/50 ohms) and frequency to 1 kHz,
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d. Record the DVM reading: mV dc.

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

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

541. Loy Amplifier Adjustments.

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

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)

DC Digital Voltmeter (-hp- Model 34504A)

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
chiannel A adjustments are located on the
channel 4 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
AMPBLITUDE FUNCTION .. ... ... ... B
Voltage Range .. ... ... ... 02mV-2V

(both channels)
FREQUENCY RANGE . . ... 10 Hz -100 kHz
PHASE REFERENCE .. ... .ot 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 Veltmeter to A3/A4TPL.

f. Adjust A1/A2 R40 (LOG TP1 ADIJ} for a DVM
reading of 0V 0.1 V de.

g, Connect DC Digital Voltmeter to A7P1 pin 22
(Channel B) or A7P1 pin £ (Channel A}.

*A Test Oscitlator such as the -hp- Model 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. Adiust R18 (LOG BIAS ADJ) for a DVM reading of
0V z02mVde.

i. Connect DC digital Voltmeter to ANALOG OUTPUT
1.

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

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

m. Adjust R30 (LOG OFFSET ADI) for -640 mV
+ 0.5 mV dc at Analog Qutput 1,

n. Set the Variable Attenuator to 0 dB,

0. Adjust R32 (LOG GAIN ADJ} for + 60 mV
+ 0.5 mV de at Analog Qutput 1.

p. Set the Variable Attenuator to 70 dB.

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

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

s. Set the 3575A AMPLITUDE FUNCTION switch to
A,

t. Repeat Steps ¢ through g 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-
vators on the 2 mVY - 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 3575 A controls as follows:

DISPLAY* ... ... ........ ... PHASE
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 PHASE,

5-12
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c. Set the Frequency Synthesizer amplitude to
+2505dBm (2 Vrms at cutputs of Power Splitter) and
frequency to 15 kHz.

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

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

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

i. Reset the Channel 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 Channel B.

k. Set the Variable Attenuator to 20 dB.
1. Record the 3575A phase reading:___degrees.
m. Set the Variable Attenuator to 0 dB.

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

0. Adjust A1C2 (ATT ADI) until the 3575A phase
reading is the same as recorded in Step L.

p. Reset the Channel A Voltage Range switch to the
0.2mV - 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
3575 A inputs.

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

b. Set the 3575A contrels as follows:

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

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

* Options 001 --003: Set the AMPLL
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.
e. Set A2R4 (PHASE ADIJ) fully counter-clockwise.
{. Observe the 3575A phase reading.

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

h. Adjust A1R4 (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 ADI) until the phase reading
is 3/4 the value noted in Step j.

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

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

n. The ghsolute 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 cqual within = 0.5 degrees.

p. Note the phase reading: degrees. Set the PHASE
REFERENCE switch to the - A positen 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 A readingis +1.3.

5-47. High Frequency Log Amplifier Adjustment.

548. 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-ohm 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-chm output of the Frequency
Synthesizer te 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 tne 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 A3LI1 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.

*Qptions 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 Ad screws.

NOTE

In earlier instrioments A3/A4L1* were fuctory
selected components. They were selected to
produce Log A or Log B readings of + 6.0 dB V
* 0.3 dB V with 2 Vrms, 13 MHz applied to
the input. The tvpical value range of A3[/A4LI*

ADJUSTMENT PROCEDURES

Model 3575A

is .47 uH to 0.56 Wi If reading is high, change
L1* 10047 uf: if low, change L1* to 0.56 uf.
In some earlier instruments, A3/A4L1% is com-
prised of a 022 uH fixed inductor {-hp-
9700-1611) in series with a 0.22 uH to 0.33 uH
variable inductor (-hp- 9100-1378) or a single
0.35 wH to 0.55 pH variable inductor {-hp-
9100-3294). At the factory, A3/A4L1 s
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.

5-49, Factory Selected Components.

5-50. Certain components within the 3375A are individ-
uglly 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 Funetion ] Typical Value Range

AS3JAAR3T Sets range of Log Amplifier Gain Adjust, A3/A4R32. Increasing 301 Kt 181K
R31* increases gain, Normal values range from 3.01 K to 499 ;
however, vatues up to 19.1 K can be used. Change R3i1* only if
proper gain adjustment (Paragraph 5-41) cannot be obtained.

ABCB* -Ci13* Provision is made for adding these capacitors to permit the use | 30 pF to 100 pF

A7 C8*,C156* of IC oaperational amplifiers that require high frequency {If required)

A9 C8*,C156* compensation.

.A10 C8*, C15*

A11 CB6*-C9*

5-14
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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 resuit
in damage or degraded performance.

a. Turn off the 3575A beiore removing or replacing a
printed-circuit assembly.

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

¢. The following assemblies must be CLEAN HAN-
DLED:
1} Preamplifier Assemblics A1JA2
2) Log Converter Assemblies, A3/A4
3y Phase Control Filter Assembly, A7
4) Output Filter Assemblies, A9/A10

5-55. Assembly Removal.

5-36. The following procedures outline the steps required
to remove each of the major assemblies within the
instrument. Assemblics can be replaced by reversing the
procedures.

5-57. Preamplifier Assembly {A1/A2} Removal.

a. Remove the screws that fasten the AL/AZ top cover
to the card-nest frame.

b. Unplug cable W3/W4 by pulling upward at A1/A2 I2
(OUTPUT TO LOG CONV).

¢. Carefully remove AI/A2 by pulling upward on the
tahs 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
Al/AZ socket. Then place A1/A2 on the extender and
reconnect output cable W3 /W4,

e, If it is necessary to remove AlJAZ2 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.

GENERAL SERVICING INFORMATION
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5-58. Log Converter Assemnbly (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 Al1/A2 J2 (QUTPUT 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 js to be
placed on the extender, first install the extender in the
A3/A4 socket. Then piace 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 12,

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 carefulty 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 A5, remove A5 by pulling upward on the tabs
at the ends of the A3 top cover.

d. The cables going to A5 are long enough to allow AS
to be mounted on the 22-pin Extender (-hp- 5060-5989)
supplied with the instrument. If A5 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 JI3.
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).
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¢. Being careful to avoid straining cable WS which runs
from A3 to A5 across the top of A6, renove 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)
supplicd with the instrument. If A6 is to be placed on the
extender, first install the extender in the A6 socket (route
W35 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 & PC card that is used to make
connections hetween the fronl panel controls and the
Function Switching Assembly (AR) in the absence of the
Interface Assembly, A16B (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 AT6A 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 onc hand, unplug A19
from Al16B by pulling outward on the Interface connector.

¢. 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 Piug A19 into Al6B
if remole connections arc required.

5-64. Removing the Front Panel, Panel Meters and A12,

Refer to the procedure outlined in Figure 5-3

NOTE
For panel meterfinterconnect hoard conbing-
tions fn earlier instrumicnts, obtain Service Note
357544, “Original Configuration of panel
mierer and futerconnect Boards™, from yvour
-hp- Sales and Service Office.

5-65. Component Replacement.

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

a. The reed relays on the Preamplifier Assemblics, 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,
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b, To remove the Hybrid Log Amplifiers, A3/A4 ICI,
proceed as fellows:

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

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

3y Carefully unplug ICI from its socket,

¢, When replacing transistors and IC’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 ICs. For IC’s in the 8-pin circular
package, the dot indicates the tab (pin &) position. For 1C’s
in the dual-in-line package, the dot indicates pin I.

d, Dots are provided on the PC boards 1o 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.

3-68. The Standard Model 33735A contains 19 printed-
circuit (PC) assemblies. The -hp- part number is printed on
each assembly for identification. Tdentical 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 35754 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 dimmeter rosin-core solder.

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

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

d. To replace compenents, 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, (ldean 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.
. Remove the Top Panel-Trim.
c. Hemaowe the Center Trim (slide upward).

d. If the Front Panel is to be remaved, 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
foliows:

1) Remove the knebs from the front panel controls.

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

f. Remove the Bottom Cover.

g. Remove the Bottom Panel-Trim.

35754-0-2629

h. Remove the red Display Window and the black Display Mask.
i. Remove the aluminum Display Panel (4 straight-slot screws).
i. The Panal Meter(s} can now be unplugged 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 Al12 beard can be
rernoved by removing the Retainer Strap (MP35, Figure 6-1} and
lifting the extractors at the ends of the board.

I. To gain access 10O boards within the Panel Meter, proceed as
follows:

t) Unplug the Panel Meter as outiined in Step j.
21 Slide the Panei Meter out of its dust cover.

3} For-Pane! 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, obscrve the fol-
lowing guidelines:

a. Perform the adjustinents 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 5-11).

5-78. Trouhleshooting 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 trce, 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.

5-83. The voltages and waveforms shown on the schematics
and troubleshooting trees were obtained with a 1 V rms
(+6dBV), 1 kHz sine wave applied to both inputs, If
symptoms do not appear with 2 Vrms, 1kHz 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, I 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)

Voitage 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, Al5, and the regulator
circuits for these supplies are located on the Power Supply
Assembly, Al4. In addition, the Log Converter Assemblics,
A3 and A4, contain separate regulator circuits which supply
+2 Vdc to the Hybrid Log Amplifiers. The + 2 V regulators
recejve 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.



Model 35754

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 corresponding power
supply or regulator circuit by checking for the dc voltages
shown on the schematics.

NOTE

All of the regulators on Al14 are directly or indivectly
referenced to + 12 Vde. The + 12 Vde reference must,
therefore, be properly adjusted to establish the accuracy of
the other supplv 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.

3906. 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.

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 Voltage

+5V £ 0.02 Vdc
53V 0.1 Vde
-6V + 0,02 Vde
-6V £ 002 Vde
+38V £0.1 Vde
-12V £ 0.04 Vde
+12V + 3mVde *

SOV~ EHWL p

* Adjustable

5-91. Troubleshooting the + 12 V and - 12 V Supplies.
Due to the interaction between the + 12 Voand - 12 V
supplies, it is sometimes ditficult to isolate fzilures in these
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supplies. If difficulty is encountered, check suspected
compoenents with an ohmeter or transistor checker, replace
Al4IC1 and IC2 or isolate the trouble using an external d¢
source as outlined in the following procedure:

RECOMMENDED EQUIPMENT:

DC Digital Voltmeter (-hp- Model 3450A)
+ 12 Vde 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 Vde).

b. Disconnect one end of Al4RI.

¢. 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
I2-pin connector on Al4,

f. Apply +12Vde 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. iIf
-12 'V de 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 dec is not present, perform the following steps.

h. Disconnect the external power supply and reconnect
Al4R1, Disconnect one end of A14RS8.

i. Connect the DVM to pin 10 of the 12-pin connector
on Al4.

- 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
+12Vdce is present, leave the external power supply
connected and troubleshoot the - 12V regulator circuit by
checking for the dc voltages shown on the schematics. If
+12 Vde 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
+12Vv* AJP1 PinB +11.997 Ve + 12003V 1 mv +1mV 180 mA
-12V A7P1PinF -11860 Vio -12.040 V 1mv £ 1 my 180 mA
-6V (A) A7P1PinD -5980 V1o -6.020V 1mv £ 0.1 mv 200 mA
-6V (B} A7P1Pin4 -5980 V1o -6.020V 1 mv + 0.1 mV 200 mA
+5V AZP1 Pin 21 +4980 Vo +5020V 1my + 0.1 mv TA*
-53V ATP1PinY -5200 Ve -5400V 1 mv £ 0.1 mV 350 mA
+38V AJP1 Pin 3 +3.700 V 1o + 3.900 V 3mv + 0,2 mV 300 mA

* Adjustable (A14R6)

*" Lead increases to 1.5 A in Option 001 instruments and to 2 A in Option 002, 003 instruments.
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IS PROBLEM ASSOCIATED

JLEM ASSOCIATED | NO IS PROBLEM ASSOCIATED [ NO | o irs e T ot | NO NO
‘A AND B AMPLI- WITH A AMPLITUDE B/A AMPLITUDE SEE NOTE 3
UNCTIONS? FUNCTION ONLY? FUNCTIONS? RECHECK
SYMPTOMS
YES YES YES YES
(A8 PIN Y PROBABLE CAUSE- AS00, PROBABLE CAUSE: A8Q13
vV T 10 MV DC? 10,11 OR 12, OR 14. PROBABLE CAUSE: ASQ16.
{SCHEMATIC NO. 5) (SCHEMATIC NO. 5} {SCHEMATIC NQ.5)
YES
2 _E CAUSE: A8ICT,
4EUATIC NO. B)
1= CAUSE: A1/A2.
2 ATIC NO. 1)
il AT aziasict | NO IS A3/A4 ICT PIN 4 NC | pR&HZABLE CAUSE: A3/A4
"S- RRECT? +2VE 15 MY? IC2 0R Q10.
12 ATIC NO. 1) (SCHEMATIC NO. 1)
YES YES
54BLE CAUSE: NO

&407

IS A3/A4IC2PIN G
<t 5V DC?

PROBABLE CAUSE: A3/A4
1C2

1EATIC NO.1) (SCHEMATIC NO. 1) [SCHEMATIC NO., 1}
YES
PROBABLE CAUSE: A3/A4
1C1.
{SCHEMATIC NO. 1)
B3IA

Figure 5-8. Amplitude Troubleshooting Tree.
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rec | NO 1S PROBLEM ASSOCIATED NG IS PROBLEM ASSQCIATED
AR WITH B/A AND A WITH B/A AND B AMPLI-
' AMPLITUDE FUNCTIONS? TUDE FUNCTIONS?

YES YES
Z\SUREMENT CONDITIONS:
- 9V rms (+ 6dBV), 1 kHz APPLIED IS XA PIN 22 NO NO IS XARPIN Y

TO 80TH CHANNELS.

2, DISPLAY: AMPLITUDE

3 AMPLITUDE FUNCTION: A

1 VOLTAGE RANGE: 02Z2mV -2V
IBOTH CHANNELS).

5: FREQUENCY RANGE: 10 Hz - 100 kHz.

NAL SOURCE:

FRIQUENCY SYNTHESIZER (-hp- 33208

60 MV +10MV DC?

YES

PROBABLE CAUSE: ABICZ,

Q4,5 0R 6.
{SCHEMATIC NO. 5)

60 MV £ 10 MYV DC?

YES

PROBABLE CAUSE: ABICI,
Qt.20R 3.

(SCHEMATIC NO. 5}

B

-
v

(SEE NOTE 2) | !

. NO 1S XABPIN U NC | pROBABLE CAUSE: ABIC3, IS SIGNAL AT AZ/AS 1 i NO ROBABLE CAUSE: A1 AZ
TRUT 60 MV £ 10 MV DC? Q15,16 OR 17. CORRECT? | BLE CAUSE: AT -
. ' |
>C? (SCHEMATIC NO.5) (SCHEMATIC NO. 1) {SCHEMATIC NO. 1} |

YES YES
!
NO , :
. ) IS SIGNAL AT AZ/A4 Q7 IS SIGNAL AT A3/IA4ICI
PROBABLE CAUSE A9 —_—
sE COLLECTOR CORRECT? | PIN 1 CORRECT?
(SCHEMATIC NO 8! (SCHEMATIC NO. 1} N (SCHEMATIC NO. 1)

NOTES

YES YES

!
PROBABL ™= CAUSE: A3/A4 |
IC4, 5 OR 6.

{SCHEMATIC NO, 1]

PROBABLE CAUSE:
A3/AAQT

{SCHEMATIC NO. 1}

1+ 1F TSOUEBLE APPEARS O% ONE VOLTAGE ]

RANGE OWLY. PROBABLET CaUSE: A1/AZ K1,
K2 0R 2821 - 6.

2. CHANNEL A= A1, A3
CHANNEL 3 =A2, A4

2 IF INSTRLENT 1S OPTION 001 OR anz. 1S5 8
AMPLITUCE ON THE SECOND PANEL METER

READI%NG + 0 6dBY +1d8?
3575-8-2831A



START

1S PROBLEM ASSQOCIATED | MC

WITH A, B, AND B/A AM-
PLITUDE FUNCTIONS?

|
|
|

YES
MEASUREMENT CONDITIONS:

1 2V rs 503V, 1T kHzZ APPLIED
TO BOTH CrHANNELS.

2) DISPLAY  SWVPLITUDE

31 ANPLITSDE FUNCTICN: A

4) VOLTATZE RANGE: 02mVv -2V
IBOTH CHas-ELS).

5) FRESUENCY RANGE: 10 Hz - 100 <=z,

SIGNAL SOURCE:

FREQUENCY SYNTHESIZER (-hp- 33208

SET: [

AMPLITUDE FUNGTION NC 1S XABPIN U ' NO

TO A, IS ANALOG QUTPUT 50 MV % 10 MV DC?

NGC. 160 MV £ 10 MV DC? i
YES YES

METER TROUBLE- PROBABLE CAUSE a2

59]).
SHOOTING. [FIGURE 58} (SCHEMATIC NO_ &t

REFER T DIGITAL PANEL i
i
I

NOTES

IS PROBLEM ASSOCIATED | NC
ITH B/A AND A
AMPLITUDE FUNCTIONS?
YES
IS XAS PIN 22 NC

60 MV 210 MV DC?

YES

PROBABLE CAUSE: A8ICZ,
Q4,5 0R 6.

(SCHEMATIC NO. 5)

PROBABLE CAUSE: ABIC3,
Q15,16 OR 17,

(SCHEMATIC NO. 5)

1. IF TROQUBLE APPEARS ON ONE VOLTAGE
RANGE ONLY, PROBABLE CAUSE: A1/A2 K1,

K2 OR AB8Q1 - C6.

2. CHANNEL A~ A1,A3
CHANNEL B = A2, A4

3. IF INSTRUMENT 1S OPTION QG1 OR 002,15 B
AMPLITUDE ON THE SECOND PANEL METER

READING +0.6dBV + 1dB?

M |
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UDRRLL‘

con YGLTAGE TO
AELT FROM 0V TO
APPLY 1V TO DiskLav? T SWE;S

S

REFLALE 42702 —“

REFLALL 22001
PANEL METER
- INPUT 1472

TROUSLESHOOT

IN
'PLLIELFWJ‘r Cwid STRUMENT
AIDE SECTICYN i8EE —

PA%MGFAPH 5

REMOVE CONKED TI{]N

B MONITOR CLOCK GUT
FUT

even BETWEEN AZ' Pin
AND £0W CHECK Pro. FROPER CORRECT YES
SEGMENTS DF B j T 0 s
CONNECT AZIU1 Pk | ER DECIVAL FOINT DECIMAL . £LOGK
LAST TRREEOIGITS CISPLAY DN 1v, 10V POINT? ui‘,"‘ WAVEFDRM?

3 TO DIGITAL GRD

AND i00V  RANGES
SETURK TO 1 ¥
RAaNGE

ILLUMINATED
i

b approa 22u1 =
NO

MONITOR
DECYON 1 RANGE
DEC2ON 10 RANGE 1.

QEC3ON 10 RANGE
REMOVE &0 BRARD
3V "—‘ r

oy
b 07 msec =]

ALFER [ PARALGRAFR
593

COARECT

CORRECT

Lack
WavEFORM? WAVEFDARM?

REFLACE 84D OIS
PLAY

TAGUBLESRDOT
CLOCK SECTION

TROUBLESHOOT N
STRUMENT

s wavEFORM

rm QUTY LYCLE

En:'—-‘n:‘l-?tLl—
_- g+ .1-— A"‘ﬁ'

CORRECT YES

0 —
WAVEFDRM? !
BAFET SHOWN FOR + 14 INPUT NG N
£ { MONITDR BC0 OUTRUTS 3 2 4 AND 8.
5-47% AUTO-ZERD INTERVALH | TRIGGER ON LOW 10-HIGH TRANSITIDN
¥~ - NPUT VOLTAGE MONITDR DIGIT T T STROBE 23 OR 4
o123 MEASURE mr:nvmn-BNFn STROBE 1, 2.3 AND &
A - FFCRENT SEQUENCE FOR Ot WONITOR COMPARA BT
TAGES. ToR guTeUT 21 TIME BASE 10 e DIV
W 7 ZROSSOVER POINT. oy — OIGIT §TRGBE 1 CORRECT 3 CHECK 3£0 1 2, & AND 8 LINES FOR
IGIT STROBE? APPROPRIATE QUTPUT ASSOCIATED
iz y— .—-—-—J DIGITSTHOBED WITH DIGIT STAOBE USED AS TRIGGER:
Approy. 175 pwec —-1 -— ! DIGIT S3ROBE 2 (HIGH = ARPROX. + 4 5%
Agprax | 4) CHANGE 7408 QUTPUT TO DISPLAY DiG
NOTE TRIGGER ON ™— Sime - DIGIT STROBE 4 b TS 1 THROUGH 9 AND CHECK BCD OUT
Wit LOW TOMIGH PYT FOR EACH OIGIT
TRANSITION . )
T
AEPLALE AZEUZ
CORAECT : L
COMPAARTOR REPLAZE AJIUE b
oureuT
REPLACE A2'u1

COMPARATOA
oLTRT
17w ac*

REPLACE

REPLACE A27U2

RAEPLALL AZ22U1.

Figure 5-9. Digital Panel Meter Troubleshooting Tree.
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OC STASD2RT

SET RESPONSE TUME

PANEL
METER iNFUT
1Y

TROUBLESHD
INSTRUMERT

——————

o__'—-

MINITOR M2 WAVE
ThRw

ira

AR S

| Approx. J
Il
-J:z -u:L‘— B85 mec

REFERENCE
VOLTAGE
on?

{HECK AEFERENCE
SUPPLY FOR 82w

Oug
ERENCE SUPPLY

CORRECT YES

FiGA EROULD HN
QIEFLAY 24 1Y

LPPLICABLE CHK.Y
WHEN EOUIFFED WITH
FXT TRIGHALO

I
WAVEFORM?

REMOVE JUMPER A OIN
AMIBOARD

MONITOR MZI AT 12
PIN 17

CORRECT

M
WAVEFORM?

REPLALE A22U2

SHOLLO HOLD
DSPLATOF = 1 v

CORRECT
DISPLAY™

¥l
PIN 14 0%
2

REPLACE A20U7

REPLACE JUMPER 4

CORRECT
QIsPLaY?

APPLY 1V TO

UISPLAY
RALKS ANG DQES
NOT FOLLOW
NPUTT

TROUBLESACO! OVEA
AICE SECTA0N NEE
FAR3GASFA

AR
PIN &
APPROX - 46 Y
7

CONMEDT AZILT PIN
370 DIGITAL GRD

TROUBLESHGOT IN
STRUMENT

MONITOR INTEGRA
TOR QUTRUT aT
A22R8. SEE FIGUAES
4°3 ama &1 RIGGER
ON M7 CADSSOVER
POINTS.

MONITOR U/D WAVEFDAM

CORRECT
INTEGRATOFR
QUTPUT?

REFLACE A24L

PASEL METER CK

REPLACE A20U1

Wz Lowe s oury ovice
Y
ov
o 52 msect e 17 b
mu

el g el
Pt I A N

"Lt e

M/ZHIGH=~

NOTE. WAYESHAPES SHOWN FOR < 14 INPUT.

*ui) WAVESHAPE |AUTO-ZERD INTERVAL
CHANGES WITH iNPUT VOLTAGE
"o U0 WAVESHAPES {MEASLIAE INTERVAL) A AND
B APPEAR IN DIFFERENT SEQUENCE FOR TIF-
FERENT INPUT YOLTAGES
*** TRAIGGER ON #/Z CAGSSOVER POINT

Apprae 175 . —

NOTE THRIGGES s
MiZ o LOWw 70 - D+

TRANSITION




PROBABLE CAUSE: ABICTOR 2.

- X . — ) NO . : NO NO
LT, SBIEZ PINS9ANDIZLIKEL ABICT: PING 3 AND 10 LIKE FICURE A3/A4ICT: PIN 12 LIKE FIGURE 37 PROBABLE CAUSF: A3/ad404.5, 6, OR IC1,
H Z2ANL 1 RESPECTIVELY 2 AND PINS 2 AND 11 LIKE FIGURE 17
¥es YES YES
PROBABLE C - PROBABLE CAUSE  A3/A40S OR 9.
)
ABICZ: PIN B LIKE FIGURE 1 AND
PIN 13 LIKE FIGURE 27
PINS 10 AND 11=. 05+ 0.1V DC? NO
PROBABLE CAUSE ASICT
YES
PROSAELE CAUSE ABIC2
; S 11 e B NO
— ABICT. Prs Tl ST PUNanH_E CAUSE ABICE
FIGURE 2 ANT H
YES REFER TO PHASE LOGIC
TROUBLESHOOTING [FIGURE 5.11)
FROSABL -
YES
ND
'
18 411 1C1 PINS 9 OR 10 PROBABLE CAUSE: ATIICH.
+25TO 50V DC?
YES
NO
{ABLE CALSE A11010R 2 1S ATHCT PINS 1 OR 204 05V DC? PROBABLE CAUSE: A111C7.
YES YES
1§ LTICEFIN 4 - 26 T0 50V DE ND REMOVE INPUT JUMPER 1XAT1 FIN 6 QR 7, | NG PROBABLE CAUSE A1110E
ANE BN TG UL OB Y DBOY GND A1TPI
1ISAINCTIPINADL OBV DE?
Nz Tno NO
1S AGTRI . D56 - 1 v 0T AR 070202V DE? PROBABLE CAUSE: ABICH, 2 OR W2,
YES YES

PROBABLE CAUSE: AQGDIT 7 OR 3

FPROBAEBLE CAUSE. agica

Figure 5-10. Phase Troubleshooting Tree.
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NO

PROBAELE CAUSE: AT1ICT,

ISATUCAP N = 22 TR OV DRC?

PROBABLE MAUSE: A111C4

TES

REFER TO PHASE LOGIC

TROUBLESHOCTING (FIGUHE B-11)

357%-D -2828

NO NO NO NO NO
15 A11TP? 01 0.5 v DG? 15 XATPIN 60+ 05V DC? 1S ABTP1 + 0.55 + 0.1 ¥V DC? 1§ ABJT - 1.5 = 0.2V DC?
YES YES YES
NO PROBABLE CAUSE: ABQI, 2, 3,5 103
PROBABLE CAUSE: A11C4. PROBASLE CAUSE: A7. M : coeTe
PROBABLE CAUSE: AGICH OR THRESHOLD BIAS F ROM A5ICH,
NO NO NO -
; CAL 1 AND AGS] TGO CAL 3 FROBABLE CAUSE
SET: ABS1 TQ ) ) A5 IS XAG PIN 4 - 1.800 4 02 V DC? ° >
15 PHASE READING - 180% 197 ASCA1,2,3,4,07,108, OR 10
YES YES
SET AGS1 TO CAL 1 AND ABS1 TC CAL 2 NO PROBABLE CAUSE. ABCRT, - CAUSE. A8Q “ 4
15 PHASE READING - 180° + 197 2.3,4,03,001C11, BABLE ABQ15,16. 17 OR 18,
YES
SET. AS551TO NORMAL 4 AND NG REMOVE GNDS. AND REFLACE ASICE NO ARE 45107 PING 3 AND 5 LIKE FIGURE
AB51TO CAL 2. PULL ABICE FROM 15 ASTP1 1V PP S0, WAVE SYMMETRICAL 2 AND | RESPECTIVELY?
SOCKET. 15 PHASE READING 02 2 107 ABOUT 0 v DC?
YES
I YES YES
ABICE GND.PING 2 AND 5. NO
Ao10a FING 5 AND 5 LIKE FIGURE 27 PROBABLE CAJSE - ASICA, PAOBABLE CAUSE: A5IC7 OR 8
PINE 8 AND 12 - - 1.6 £ 0,2 V DI
l YES
NO
ASICS: PINS 2,6, 9,12
T P CAUSE: ASBICE,
LIKE FIGURE 17 ROBABLE
YES
ABICE: REMOVE GND. PiNS 2 AND 5, NO
GND. PINS 9 AND 12. PROBABLE CAUSE: ABICA,
ALICA: PINS 9 AND 12 LIKE FIGURE 17
PINS 2 AND G =- 15V DC 2 10 %7
21w PP SG WAY NO NG
YES 18 ASTP21 VPP SG. WAVE ABICT. PIN 16 LIKE FIGURE 27
SYMMETRICAL ABOUT 0V BC?
| S—
PROBABLE CAUSE: ABICE, YES 1ES
PROBABLE CAUSE: ASCRi 2, 308 4. PROBABLE CAUSE- ASICH :
T PROBABLE CAUSE: ABICI,
Q6, CH4, OR ASCR?,
I
- PROBABLE CAUSE: AGICZ,
04, CR3, OR ABCRE
NO NO "I
IS A11TP> IS A11TPZ t 257050 v DCY ISXATPINE -35+ 04V DC?
YES YES YES
N N
PROBABLE CAUSE: A11ICY. PROBABLE CAUSE: A7.
REFER 10 PHASE LOGIC
TROUBLESHODTING (FIGURE §-11]
NC



MEASUREMENT CONDITIONS:

1 2V rms, 1 kH2 APPLIED TO BOTH INPUTS,

21 INPUT SIGNALS IN PHASE

3) DISPLAY SWITCH OR AMPLITUDE B/PHASE SBWITCH SET TO PHASE |
4} VOLTAGE RANGE: 0.2 mV - 2V (BOTH CHANNELS),

5} FREQUENCY RANGE: 10Hz 160 kHz.

6) PHASE REFERENCE. -~ A

SIGNAL SOURCES:

FREQUENCY SYNTHESIZER i-hp- 332081
TEST OSCILLATOR (+hp- 85184
VARIABLE PHASE GENERATOR «hp- 203A)

-0V

FIGURE 1

SCOPE SETTINGS FOR FIGURES 1 AND 2

Wertical - .5 WiCM

Harizonal .2 ms/Cht

Trigyer Ext,

+ Slope

Trigger ar Input from Signal Source

S mscm Boem (0w 05 v oramze

FIGURE 3

= NPUT JUMPE R
T TOCAL 2.0 THE
SCSUPPLY TO &- " 787 -0 =T 17 1.
TINTO200V
. - CHANSE TO
-0 i a= FTABJRSCRIBED . v'iTe ) 2R

110 PERFORY T-E =
0° FHASE SH:F
RECTIOMN, S0OME
Lo SHIFT TO » 158
L TO 200V, AD o
N SOMEWHERE NWE ol
I CHANGE FROM
- ¥T AS DESCRIBET °

START

GND, A11TP2.
ISANTPI+25TO 6.0V DC?

N

YES

REMOWVE GND. FROM A11TPRZ2.
1§ ATITPI 1 2510 5.0V DC?

YES

IS AINIC4PIN 30+ 0.5V DC?

YES

SET ABS1TO CAL 1
15 PHASE READING - 1807 - 197

YES

SET- ABSt O CAL 2,
15 PHASE READING 0%+ 107

YES

=

SET: 2651 TO CAL 3,
13 PHASE READING 0% 1 197

YES

SET: ABS1 TO NORMAL 4,
15 PHASE READING 0%+ 107

TES

SET PHASE REFERFNCE TO - A,
15 PHASE READING + 1309 , 197

YES

REFER TQ NOTE 1.

YES

REFER TO NOTE 2

RECHECK SYMPTOMS
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MEASUREMENT CONDITIONS:
1) NO SIGNAL INPUTS APPLIED.
2) PHASE REFERENCE: + A

3} DISCONNECT THE INPUT JUMP-
ER ON A11 AND CONNECT DC SUP-

START PLY, SET TO 0V, TO A11TP1. CON-
NECT A11TP2 TO A11TP4,
SET DC SUPPLY TO + 2.00 V. NO _
ARE ATTICT PINS 3, 6. 8, AND PROBABLE CAUSE: AT1IC1, 6, 7 OR 8.
IC4PIN 11 LOGICAL 1" {(REFER TOSCHEMATIC@}.
YES

ARE A11C1 PIN 4, IC3PIN 8,1C4 NO

PROBABLE CAUSE: A11ICT, 30R 4,
PINS 6 AND 8 A LOGICAL 0?7

(REFER TO SCHEMATIC (1) ).

YES

SET DCSUPPLY 7O - 2.00 V' NO PROBABLE CAUSE: A111C1,6, 7 OR 8,
IC4PIN 11 A LOGICAL "Q™? '

YES

ARE ATTICT PIN 4, IC3 FIN 8,1C4 NO
PINS 6 AND 8 A LOGICAL “17

PROBABLE CAUSE: A111CT, 30R 4.
(REFER TO SCHEMATIC @ ).

YES

REFER TO TABLE  FOR CHECKING MOTE: A logical "1 is + 2.4 t0 6.0 V DC.
AT1IC1, 2. 3 AND 5. A logical 0 1s0to 0.4 VDC.

2575 B-2830

Figure 5-11. Phase Logic Troubleshooting Tree.
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Model 3575A

Section VI

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This scction contains information for ordering replace-
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp-
part number of each part, together with any applicable
notes, and provides the following:

a. Total quantity used in the instrument (Qty celumn).
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.)

Manufacturers part number.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inguiry
to your local 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 nuinbers.

6-6. NON-LISTED PARTS.

6-7. To obtain a part that is not listed, include:

a. Instrument model number,
b. Enstrument serial nuimber.
¢. Description of the part.

d.
6-8.

6-9. ltems marked by a dagger (t) in the seference
designator column are available only for repair and service

Function and location of the part.

PROPRIETARY PARTS.

-3, Miscellaneous parts are tisted at the end of Table 6-1. of tlewlett-Packard instruments.
ABEREVIATIONS
Ay silver Hz fierts leyclels) per secandl  NPQ .. .negative postive zero s R slicle
Al aluminue izero temperature coefficiem)  SPDT single-pale double- throw
A campereisl 1D . onside diameter 05 _nanosscondist - 10°? seconds SPST . single pole single (hrow
A guld g impregnated  nsro not separatefy replacedble
e .incandescent Ta .. . Tantalum
T capaciton ns insulationed)  £2 . S ehmlst  TC. ternperature coefficient
Loaer ceramic obsed ..order by description TiGp . Utanium diewide
i oruet covtticient kLY kilonmist  10*3gnms  OD . outside diameler 10 . _toggle
| enm common kM2 kilohertz - 10+ 3 hertz 1wl tulerance
| s COMPOstinn 4 . . opesk  trim trimmer
Porean conrection L Snductor pAL L .. . .picoampereist  TETR ransistor
! lin Cllimear taper ope Lo 0L L . printed ercuit
| iep deposited  tog Ingarithmic taper  pF . | . picofaradls) 10°12 farads v wottis)
DPOT ddiable-pule doobile throw. piv ., . peak inverse yoliage  vacw .. alternating current wor king voltage
| OPsT double polr single tThrow  mA milliampere(s) 103 amperes  pia partof  var . . . varizhle
I MHZ~ meqaherts 10*6 hertz  pos . positionisl  vdcw direct current working vottage
el t vlectenlyte MLE meguhimish - 1008 ohmy  poly polystyrene
B encapsulated T Him metal film pot potentiometer W weatl[s)
i manufacturer  pep _peak-to-peak  wi . L . with
F . faradlsl  ms multisecond  pm . . .parts per million  wiy work ing mverse viiltage
FET fueled effzet transmstor Mg . mountng  prer precision {temperature coeffient,  wio without
fard lixed  my millivodiis! 10'3 vults tong term stabuhity and ar 1olerance]  ww Wi gw U Ny
F L microfarad(s)
Cads gallivm arsenmwde . micrnsecandisl B .. resistor
CHe qgarerts - 1079 herty G2V mucravelsisl - 100 yolts AR _rhadhum _
ot Cguardlen Mylar(Ry oo root mean square optimum value selected at factory,
Ge germanium rot | L .rotary average value shown dpart may be ormittedt
and groundiedl  nA ranpampereist - 102 smperes o no standard 1ype number assigned
NG wannally closed  Se . slenmum selected or special type
H henry gl Ne . neon  osect . secnonis]
Hy mercary NO ruemalty oper S silwcan (A Bupon de Nemaurs
DECIMAL MULTIPLIERS
Prefix Symbals Multipher J- Prefix Symbols Multiphar i
3 - - . e
i tora T 1012 ; conts c 102
. i
i T G 109 i Ml " 193
| imegs R ar ey 106 ; o P we .
| kil K or i 103 : nano n 109 !
j : hecte n 102 ! o [+ 1072 |
ok i 10 ‘ terty i 1018 |
\ 1 i e 1
el e e L et® STD B 2734
DESIGNATORS
B assembly  FL Barer O rransistor TS terminal sthip
B mater HAR hrater QCR transistor-dioge U e rucrecireut
BT brattery 10 ntearated cncut 2 ressstor v _ . vacuum tube, neon bulb photocell, ete
[ Capaetiarn ! faes RT thermistor W .¢able
LOUH oy K rebay 5 Switch X stcker
Lo delay ine L nedae tor T transformer XDs lamphaolder
D& larep A meter T rermunal hoard  XF fuseholder
E vuse glectronie part NP mechameal gart TC thermocouple Y crystat
3 . . . fue P alug TP test point Z netwerk

6-1



Section VI Model 3575A

Toble 6-1. Replaceable Parts

. Mfr

Reference | b part Number| Qty Description Mfr Part Number
Designation Code
3% 03575=66501 2 BOARD ASSY:PRE-AMPLIFIER 28480 03575-66501
£lC1 01£0-3402 4 C:FXD POLY 1.0 UF 5% 5S0VCCwW 8a4st] HEW 138
ALC2 CcLz1-005% 3 CivAR CER -8 PF 28480 0k21-0059
£1C3 0160-2203 2 C:FXD MICA 91 PF 5% 72136 ROM15F910J3C
AlCYH 0160-3402 C:FXD POLY 1.0 UF 5% 50VDCW 84411 HEW 138
AICS 0160-3622 45 C:FXD CER 0,1 UF +80-20% 100VDCW 28480 0166-3622
AlCe 0160-2204 9 C:FXD MECA JOQPF 5% 72136 ROM15F101J3C
McT 0170-0055 2 C:FXD MY O.1UF 20X 200VDCW 56289 192P10402
aLLE 0l60=2055 11 CIFXD CER Q.01 UF +80-20% 100VDCW 56289 C023F101F1032522=CDH

t A1LS 0140-0232 C: FXD MICA 460pF 1% T213R oRg
$1C10 C160-0362 2 C:EXD MICA 510PF 5% 28480 0160~0362
21C1L 0160-2055 C:FXD CER 0.01 UF +80-20%1 100YDCW 56289 CO23F1G1F1032522=CDH
a1C12 0160-2055 CiFXD CER D.D1l UF +80-20% 10CGVDCH 56289 COZ3F101F103Z522-C0H
21C13 NOT ASSIGMED
AICL4 01 80=0309 3 C:FXD ELECT 4.7 UF 20% 10VLCCW 56289 15004 7T5X0010A2-0YS
ALCLS C1le0-3622 C:FXD CER 0.1 UF +B0-20% 100VDCW 28480 0160-3622
#1C16 €180~1835 8 C:FXD TA 48 UF 20% 15VDCW 62 89 1500686X0015R2-0YS
AC1T 01 80-0106 9 C:FXD ELECT 650 UF 203 6VDCW 28480 0180~0106
1018 0l60-3622 C:FXD CER 0,1 UF +80-20% 1D0VDCW 28480 0160-3622
ALCLT 0164-0128 iz C:FXD CER 2.2 UF 20% 25VDCW 56289 5C152025-CML
A1C20 tle0-0106 C:FXD ELECT 40 UF 20% 6VOCW 28480 0180~0106
AlCal 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 D1B0-3622
21C22 0l 60-3622 C:iFf%D CER 0.1 UF +B0-20% 100VDCW 28480 0160-3622
AlC23 018c-1835 CiFXD TA 68 UF 20% 15¥DCW 56289 1500686X0015R2-DY5
AlLz4 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCHW 28480 D160-3622
21025 NOT ASS1GNED
21C26 0160-0128 CiFAD CER 2.2 UF 20% 25vDCW BG2ED SC152025-CML
s1C27 0160-2130 2 C: FXD MICA 865pF {1 % 100 VDCW 00853 08D
AIC28 0160-0763 C: FXD MICA §PF 10% 500 VDCW 28480 0160~0763
ATCRT, AICR2 1901-0040 a2 DIODE:SILICON SDMA 30WY 07263 FDG1088
A1CR3 1901-0040 OTODE:SILICON 50MA 30WV 07263 FDG1088
ALCR4 19G1-0040 DIODE:SILICON 50MA 30wV 07263 FDG1088
ALCRS 1901-0040 DIDDE:SILICON S0MA 30WV 07263 FOGL088
ALCRE 1901-0040 OIODE:SILICON 50MA 30wV 07263 FDG1D88
A11c1 1820-0478 4 IC:LINEAR DPERATIONAL AMPLIFIER 12040 LM 308K
b101 0362 - 0350 2 TERMINATION: CRIMP | UG 59730 GSF - 156
AlJ2 1251=1185 3 CONMECTLR: RF 28480 1251-11%5
ALK1 0490-0366 4 SWITCHIREED RELAY SPND CONTACT 26480 0490=0366
AlK1 0490- 1044 & RELAY:REED COIL ASSY 28480 0490=~1046
A1k 2 0490-0366 SWITCHIREED RELAY SPNO CONTACT 28480 0450=0366
AkK2 04 90=1046 RELAT:REED COIL ASSY 28480 0490—1046

+ ALLL 9100-1644 2 COIL: MOLDED CHOKE 330 UH 6% 82142 19-1331-23)
A1LZ thru ATLS S17C-0B94 BEAD: SHIELDING EORE MAGNETIC 28480 9170-0894
AIMPI 1400-0760 ] CLIP: MOUNTING ASSY (SET OF 3) 28480 t400-0760
Al01 1854-0CT1 28 TSTR:SI NPNISELECTED FROM 2ZN3704) 28480 1854-0071
2102 1854-0CT1 TSTR:S5I NPNUSELECTED FROM 2N3704} 28480 1854-0071
A103 1855-0081 5 T5TR: 51 FET 80131 2N5245
2104 1853-0203 8 TSTR:SI PNP 28480 1853=0203
£1R5 1853=0203 T5TR:S1 PNP 28480 1853-0203
2106 1854-0354 2 T5TR:SI NPN 28480 1854-0354
2107 1853=0203 TSTR:=51 PNP 28480 1853=0203
f108 1854-0G71 TSTR31S5I NPNISELECTED FROM 2N3704) 28480 1854=0071
4109 18540071 T5TR:ST NPN{SELECTED FROM ZN3704) 28480 1854=0071
21210 1854-00T1 TSTR:5I NPNUSELECTED FROM 2N3704) 28480 1854-0071
A1R1 0684-1031 23 R:FXD COMP 10K OHM 103 1/4M 01121 C8 1031
BlR2 0684=1031 R:FXD COMP 10K DHM 10X 1/4W oil21 CH 1031
#1R3 0684=1031 REFXKD COMP LOK OHM 108 1/4MW 01121 C8 1031
FIR4 2100-2633 2 RiVAR CERMET LK OHM LO% LIN L/2ZW 28480 2100-2633
ALRS 0757-0187 2 R:FXD MET FLM 9GOK OHM 0.1% 1/2W 28480 oi87-0187
MRS 0698=4158 2 R:iFXD FLM 100K DHM 0.1T 1/8W 28480 0698-4158
BIRT 0684=1011 21 R:FXD COMP LOO OHM 10% 1/4MW 01121 c8 1011
1R 8 0684-1061 15 RIFXD COMP 10 MEGOHM 10X 1li4wW o112l CB 1061
A1R9 0684-1041 51 R:FXD COMP LOOK OHM 10% 1/4W 01121 €8 1041
FIRLD 06 B4~1061 R:FXD COMP 10 MEGOHM 10% 1/4W 01121 CB 1061

3 A1R11 0757-0282 R FAD MET FLM 221 0HM 1 % 1/8W 28480 0757-0282
#1R12 0684=1001 10 R:FAD COMP 10 OHM 10% LA4M 01121 CB 1001
AIRL3 06 84=1001 R:Fx0 COMP 10 OHM KOX 1/4W 01121 CB 1001
FLR14 6157-0280 ] R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757=0280
ALRES D787-0401 R:FXD COMP 100 OHM 108 1/8W 14874 Ct- 5-0
A1R 16 07570280 RIFXD MET FLM 1K OHM 1% 1/8W 28480 0757=0280
ALRLT C698-4424 2 R:=FAD FLM 1400 OHM 1% 1/6MW 28480 D698~4424
EIRLE 0684=-1011 RiFXD COMP 100 OHM 10T 1/4W 01121 CB 1011
A1R19 04684-1001 R:FXD COMP 10 OHN 10% 1/4MW 01121 ce 190l
B1RZ0 0684~1 001 R:FXD COMP 10 OHM LOX L/4MW or121 CB 1001

t ALRZ1 0688-4469 R: FXO FLM 105K OHM 1% 1/8W 28480 0688-4453
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Model 3575A

Tabie 6-1. Replaceable Parts(Cont'd)

Section VI

Reference I Mfr

Designation HP Part Number | Qty Description Code Mifr Part Number
+8IRZ2 0698-4391 2 R:FXD FLM 62.8 OHM 1% 1/8W 91837 CHMF.1/110:32 71
1 41R23 06983557 R:FXD FLM 806 OHM 1% 1/BW 91637 WME-1/10-32 T
AlR 24 07570273 8 R3:FXD MET FLM 3.01K CGHM 1X 1/8nw 28480 0T757-0273
AlRZ2S C698-3515 2 R:FXD FLM 5900 OHM 1% 1/8W 28480 0698=-3516
A1R26 0658-4480 4 R21FXD MET FLM 15.8K OHM L% 1/8W 28484 0698=4480
AlR27 0698=4 486 2 R2FXD MET FLM 24,9K DHM 1T 1/8W 28480 06958+4486
slR28 0698-4499 2 RiFXD FLM 54.9K CHM 1% 1/8W 25480 0698-4499
A1lR29 0757-0283 & RiFXD MET FLM Z2.00K OHM 1% 1/8W 28480 07571=0283
£1R30 0684=1021 RzFXD COMP 10K OHM 10 1/4W alizl ce 1031
AlR31 Jd698-5101 8 RIFXD COMP 33 OHM 10T 1/4W 0l121 CB 3301
ALRAZ 0698~-5101 R:FXD COMP 33 OHM 10% 1/4W 91121 B 330!
A1R33 0698-5101 RIFXD COMP 33 OHM 10X 1/4wW 01121 CB 3301
AIR 34 0698-5101 RIFXD COMP 33 OHM 10% 1/4W 01121 CB 3351
21R35 0698-4480 R:FX0 MET FLM 15.8K OHHM 1% 1/8MW 28480 B698=-4480
A1R 36 0658-3519 2 RIFXD MET FLM 12.4K OHM 1% 1/8W 284E0 66%9=3519
A1R3T (698-3548 5 R:FXD ..éT FLM 732 CHM 1X 1/8W 28480 0698-354 8
ALR31S 0757=0465 14 R:FXD MET FLM 100K OHM IX 1/8W 28480 Gr57=0465

+ ALR39 698.3122 A:FXOD FLM 4120HM T% 1/8W 91637 CWF-1/10-32 71
A1R40 2100-25616 A. VAR CER 100K OHW 10% LIN 1/2W 28480 2100-2516
ATR4] 0698-4439 R: FX0O FLM 549K 1% 1/BW 28480 06954498
ATRA4Z D698-4396 R. FXD FLM B0.6 OHM 14 1/8W 284810 0698-4396
AlR43 0698-4374 R: FXD FLM 294 OHM v 1/8W 284810 0638-437¢
A2 {SAME AS A1) 03575-66501 BOARD ASEY: PRE - AMPLIFIER 28480 03575-66501
A3 03575-66503 BOARD ASSY: LOG CONVERTER 28480 G3575-66501
1 843C1 0160-3622 C:FXD CER 0.1 UF +B0% -20% 100 VOCW 72982 §131-100-651-1047
A3C2 0160~3787 4 C:FXD POLY 1.0 UF 10% 50vVDCh 28480 0160-3767
23C3 0160~-2218 2 C:FXD MICA l0OO PF 5% 28480 0160-2218
AC4 0160-2204 C:FXD MICA LOOPF S% 72136 ROMLSF10143C
A3CS 0160=3T8T C:FXD POLY L.0 UF 10X 50GVOCW 28480 0160-3787
A3ls Qle0-C127 2 C:FAD CER 1.0 UF 20% 25VOCW 56289 S5C13C5—CML
£3CT 0140-0180 2 C:FXD HMICA 2000 PF 2% 28480 01400180
A3CH 0160=2530 2 C:FXD MICA 1BO PF 2% 300VOCH 00853 RDMISF18163%
A3C9 01&0~-3435 2 CIFXD MY D.047 UF 10% 50VDCW 28480 D160-3435

+ B3C10 0160-3622 C: FXD CER D1UF +80% -20% 100 VDCW 72982 8131-100-651.1042
23C11 Cleg-2322 2 C:FXD MICA 18 PF 5% LOOVDCH 008532 RDM15C1B0J1S
A3C12 0140-0202 % C:FXD MICA 15 PF 5% SO0VDCW 28480 D140-0202
#3013 0L40-0202 C:FXD MICA 15 PF S5X S00VDCW 28480 0l40-0202
23014 0le0—3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
A3C1S 01801701 & C3FXD ELECT &.8 UF 20% &VOCM 28480 0180-1701
13C16 0l160=2204 C:FXD MICA 100PF 5% 72136 ROM15F10143C
A3C17 0)60=-3822 CIFXD CER 0.1 UF +80-20% 109vDCW 28480 0160-3622
A3C18 0160=3622 C:FXD CER [.1 UF +80-20% 100VDCW 28480 0160-3622
A3C19 0160-3622 C:FXD CER 0.1 UF +80-20% 100vDCwW 28480 0160-3622
23020 0L60-38622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
A3021 0l160-3622 CiFXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
A3C22 0160-0128 C:FXD CER 2.2 UF 20X 25VDCNW 562689 5C152(25-CML
23023 0160-0128 CIFXD CER 2.2 UF 20% 25VDCW 56289 5C152C25-CML
43C24 0l80=1701 C:FXD ELECT 6.8 UF 20X &¥DCW 28480 0180-1701
A3C28 0140-0200 8 C:FXD MICA 390 PF 5% 12136 ROM15F391=J3C
A3C26 0L B0-2419 3 CIFXD TANT, %70 UF 20% 10VDCW 56289 10904 TTX0010F2
A3C27 0leD-3622 C:FXD CER 8.1 UF +80-20% 100VDCW 28480 0160-3622
£3C28 0160=3622 C:F%D CER 0.1 UF +80-20% 1B0VDCW 28480 0160-3622
A3C29 0160-0128 C:tFXD CER 2.2 UF 20X 25VDCW 56289 5C152C25-CML
#3030 0180-0229 12z C:FXD ELECT 33 UF 10X 16VDCK 28480 0180=0229
A3 31 0l60-0128 C:FXD CER 2.2 UF Z0% 25VOCW 56289 5C152C25~CHL
FICRL 1901-0040 DIODE: SILICON B0MA 30WV 07263 FDG1088
43CR2 1901=0040 DIODE: SILICON 50MA 30WV 07263 FDGL0BS8
A3CR3 1901=-0040 DIODE: SILICON 50MA 30wy 07263 FDGLOAS
A3CRA 1901-0040 DIODE: SILICON 50MA 30WY 072862 FoGlLOAR
A3CRS 19010040 DIODE: SILICON 50MA 30WW 07263 FDGLIORA
AICRE 1901-0040 CIOBE: SILICON 50MA 30Wv 07263 FDGLOAB
A3CRT 1901-0040 DIODE: SILICON 50MA 30WYV 07263 FOG1088
A3CRE 1901-0040 DIODE: SILICON 50MA 30WY 07263 FOGLQAS
A3CRY 1901-0040 DIODE: SILICON BOMA 30WV 07263 FDG1088
H3ICR10 1901-0040 DIODE:SILICON 30wV 07263 FDG1088
3ICI T 1813-0002 2 ICIHYBRID 28480 1813-0002
#3IC2 1820-0478 IC:LINEAR QPERATIONAL AMPLIFIER 12040 LM 308H
A3IC3 1826-0059 8 IC:LINEAR OPER. AMPL. 12040 LMz0 1AD
A3LC4 03375-80001 2 TRANSISTOR ARRAY:SI NPA 284%0 03575-80001
A31LS 1858-0019 3 TSTR ARRAY:DUAL INDEP. DIFFERENTIAL 02735 CA 3054
FENTA) 1825~0059 IC:LINEAR COPER. AMPL. 12040 LMZ01AD
2342 1251-1636 4 CONNECTOR:SINGLE MALE CONTACT 28480 1251=1636
ENYS C360-1715 4 TERMINAL:SOLDER 5TUD 0.040% SHANK OIA 00000 o080
[ETN $100-3234 2z INDUCTOR: FXD 0.35-0.55 UH 28480 3700-3294
A3L2 9140-0018 4 COIL: FXD 1 UH 99848 206-11-10
A3L3 9140-0018 COIL: FXD 1 UH 99848 2064110
AlL4 91700894 BEAD: SHIELOING CCGRE,MAGNETIC 28480 9170-0594
AIMPL 12G5-0220 2 MEAT SINK:FOR TO=5 TRANSISTOR 05820 260~10SH5E
2341 1654=0C71 TSTR:1SI NPNISELECTED FROM 2ZN37041} 28480 1854=0071
4302 1854=0071 TSTR151 NPNISELECTED FRON 2ZN3704) 28480 1854=0GT1
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Section Vi

Table 6-1. Replaceable Parts{Cont’'d)

Mecdel 3575A

_ Mfr

Reference 111p part Number Oty Description Mfr Part Number
Designation Code

2303 1854=0071 TSTR:S1 NPN(SELECTED FROM 2N3704] 28480 1B54=007T1
2304 1853-0020 23 TSTR:SI PNPISELECTED FROM 2N3702}) 28480 1853-0G20
A305 1853-0020 TSTR1SI PNPISELECYED FROM 2N3702) 28480 1853=0020
2306 1853~-0020 TSTR:S1 PNP(SELECTED FROM 2N37021) 28480 1853-0020
2367 1853-0203 TSTR:S5I PNP 28480 1853=-0203
2308 1853=0089 4 TSTR:51 PNP BOl31 ZN4S1T
4309 1853-0089 TSTR:SI PNP 80131 ZN4917
243Q19 50805064 2 TSTR:51 NPN ASSY 28480 5080--9064
£3R1 0698-3558 2 R:FXD MET FLM 4.02K OWM 1X 1/8W 28480 0698=-3558
2382 0698-344T 2 RIFXD MET FLM 422 OHM 1X L/8W 28480 0696~3447
A3R3 CoH98=4445 2 R:FX0D FLM 5,76K CHM 1% 1/8MW 28480 0698-4445
23R4 06 84-1061 RIFXD COMP 10 MEGOHM 10X 1 /i4W a1121 CB ionsl
AIRS 0757-0442 2 R:FXD MET FLM 10.0K CHM 1% 1/8W 28480 0757=0442
£3IR6 aT57-0283 R:FX0 MET FLM 2.0CK OHM 1% 1/6W 28480 a757T-0283
23RT 0684=1061 R:FXD COMP 10 MEGOHM 10% 1/4W 01121 CB 1061
BIRS 07570346 4 RIFXD MET FLM 10 OHM 1% 1/8K 28480 0757~0346
£3R9 0757=0410 R:FXD MET FLM 301 OHM 1% L/8€W 28480 075T=0410
#£3R10 0684-1031 R:FXD COMP LOK OHM 10% 1/4W 01121 CB 1031
23R11 a757~0273 R:FXD MET FLM 3.01K GHM 1% 1/8W 28480 a757T-0273
83R12 0684=1031 R:FXD COMP LOK OHM 10T 1/4W 1121 C8 1031

1 A3IR13 0698-3262 R: FXO FLM 80.20HM 1% 1/8W 31537 CMF-1/10:32 T-1
23R 14 0684-1031 RiFXD COMP 10K OHM 10X L/74¥W 01121 CB 1031
23R15 q6B4e—-2721 19 R:FXD COMP 2700 OHM 10X L/74W 01121 cs 27121
23r16 0684-2721 R:FXD COMP 2700 OHM 10T 1/4W 01121 CB 2721
23R1T 06841031 R:FXD COMP LOK OHM 10% 1/4W 01121 CB 1031
A3R18 2100-2583 2 RiVAR CERMET 10 OHM 2% LIN 1/2W 28480 2100-2583
B3R1G G757-0402 2 RIFXD MET FLM 110 ODHM EX LAgW 28480 0757~0402
A3IRZ0 0684-1021 a8 R:FX3 COMP 100G OHM 10X 1/4W 41121 CB 1021
£3R21 0757-0161 2 R:FXD FLM 604 OHM 1X 1/8W 28480 0757-0161
23IRZ2 A757-0284 4 RiFXD MET FLM 150 GHM 1T 1/8W 2 B4 BC 0757-0284

+ #3R23 0628-3437 R: X0 FLM 133 0HM 1% 1/BW 91637 CMF-1/10-32T1
A3R 24 C698—4391 4 R:FXD FLM 69.8 OHM 1X |/8W 28480 0698-4391
B3R 25 06598~4391 R:FXD FLM 69.8 OHM LT 1/8W 28480 0698=4391
23R 26 Q6 98-3T00 4 R:iFXD FLM T1% OHM 1% 1/8W 28480 0698-3T00
PIRZT 0698-4125 2 RiFXD FLM 953 OHM 1% 1/8W 28480 0698=4125
A3R28 0757=040T 10 R:FXD MET FLM 200 OHM 1X 1J/8W 28480 0757=0407
$IRZY 21€0-2832 2 R:VAR FLM 100 OHM 10% LIN 1/2W 20480 2100=2632
A3IR3C 0598—4459 2 RIFXD FLM 634 OHM 1X 1/8W 28480 06FB=4459
A3R3ILT ars1-0213 R:FXD MET FLM 3.0lK OHM 1% 1/8MW 28480 0T57-0273
23IR3IZ 2100-3338 2 RIVAR FLM 5000 OHM 10T LIN 1/2W 28480 2100-3318
A3R33 Q698=3700 RIFXD FLM 715 OHM 1% 1/8W 208480 0698=-3700
AIR34 Q698=63226 4 RIFXD FLM 500 OHM 1% 1/3W 289480 0698~56326
£3R35 0&£98-6326 RIFXD FLM 500 OHM 1X 1/8W 28480 0698-6326
A3R3e A6968-3440 2 RiFXD FLM 195 OHM 1T 1/8W 28480 0698-3440Q
A3R3T 0757-0413 2 R:FXD MET FLM 3932 OHM 1X 1/8W 28480 B757--0413
A3R38 0698~5546 4 RIFXD FLM 174 OHM 1% 1/8uW 28480 06985546
#3039 0698~5546 R:FXD FLM 174 DHM 1% L/&W 28480 0698=5546
A3R40 J698=5545 4 RIFXD FLM 78.7 OHM 1% 148W 28480 Q698=5545
43041 0698-5545 R:FXD FLM T8a7 OHM 1% 1/8W 28480 0698=5545

N ECTY 0757-040% 2 R: FXD FLM 162 0HM 1% 1/BW 22480 0757-040%
AIR%43 0684=1 041 RE:FXD COMP LUOK OHM 103 L/4MW 0llzt CB 1041
£3R44 0684—1001 R:FXD COMP 10 OHM 10% 1/4NW 01121 CB 1001
#3845 0698=3441 3 R:FXD MET FLM 215 OKM 1T 1/8W 284 80 0698=3441
A3RG6 0757~0407 RIFXD MET FLM 200 OHM 1% 1/8W 28480 0T57=0407
23R4T 0T57T-0407 R:FXD MET FLM 200 OHM 1X 1/8W 28480 OT5T=0407
A3R4E 071570407 R:FXD MET FLM 200 OHM 1X 1/8W 23480 0151-0407
23R49 0157-0407 RIFXD MET FLM 200 OHM 1% 1/BMW 28480 o755 T-0407
A3R50 2100-3339 2 R:VAR CERMET lGOK OHM 10% 3/2W, Type X 28480 2100-3339
2351 0698-3551 4 RiFXD FLM 280K OHM 1% 1/8W 28480 0698=3551
A3RSZ 06986797 & R:FXD FLM 6603 OHM 1X 1/8W 28480 0698=86T797
A3R53 J698=8161 8 R3FXD MET FLM 20K OHM 1.0% C.lW 284380 0698=Bl61
AIRS4 0698=8161 RiFXD MET FLM 20K GCHM 1.0% O.iW 28480 0698-8161
23R55 06986797 R:FXD FLM 660 OHM 1X 1/8W 28480 0698-6&797
AIREE C698-8161 RiFXD MET FLM 20K OHM 1,03 Q1w 28480 Q698-8141
A3RS5T C698=3551 R:FXD FLM 280K OHM 1T 1/BW 28480 0698-3551
43R58 0698=8161 R1FXD MET FLM 20K OKM 1.0% O.1% 28480 0698=8161
F3R59 NOT ASSIGNED
£3IR&0 QE84~0271 2 RiFXD COMP 2.7 OHM 10X 1/4W o1i21 CB 2761
83R61 0757-0446 2 RIFXD MET FLM 15.,0K OHM 1X §/8% 28480 01570446
£3R62 0698=6630 2 R:FXD MET FLM 20K OHM 0.1Z 1/8W 28480 0698-6630
RIRSED 0696-64629 2 RiFXD FLM 60K OnHM 0.1% 1/8W 28480 0698=65629
A3REG 05684-2201 2 RiFXD COMP 22 DHM 10% 1/%M ol1121 LB 2201
FECTY 0684=1511 2 RIFXC COMP 150 OHM 10% 1/4W o121 CB 1511
2IRGE 0684-1011 RiFAD CCGMP 100 OHM 10% 1/4K 01121 €e 1011
#3R6T 0684-1011 R:FXD COMP 100 GHM 10% 1/4W 0121 CB 1011

6-4
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Model 35754

Table 4-1. Replaceable Parts(Cont'd)

Sertion VI

_ Mfr
Reference |,p part Number| Qty Description Mfr Part Number
Designation Code
A2IR68 Q0684=1011 R:FXE COMP 100 OKM I0X 1l/4W 01121 CB 1011
23R&9, R70 0b84—~3521 6 R:FXD COMP 3900 CHM 10% 1/4W 0l121 CB 3321
A3RM 0698- 4445 R: FXD FLM B.76K OHM 1% 1/8W 16295 C4—1/8-TO-6761-F
A4 (SAME AS A3) (3575-86503 BOARD ASSY: LOG CONVERTER 28480 03575-66503
AS 03575=66505 1 BOARD ASSY:PHASE DETECTOR 28480 03575-66505
4501 0150-0084 2 C:FXD CER 0.1 UF +8(F -20% 100 VDOW T2UR2 B131-100 651 1042
A5C2 01 80-1 748 4 C+FXD ELECT 15 UF 1Q% ZOVOCH 28480 0180-17458
2503 Ql60-3622 CIFXD CER 0.1 UF +80-20% 100vDCW 28480 0160-3622
ASC 4 also-0229 C3FXD ELECT 33 UF 14% 10YDCW 28480 3180-0229
A5CS Cl60-3622 CiFXD CER 0.1 UF +80-20% 10QvDCW 28480 0160-3622
ASC 6 0LB0-0229 C:FRO ELECT 33 UF 10% 10VOCHW 28480 0180~0229
ABCT Qlap=3822 C:FXD CER 0.1 UF +«80-20% 100VDCW 28480 0160-3622
ASC 8 gl so-1746 C:FXD ELECT 15 UF 10% 20VDCW 238480 $180-17T456
ASC9 01460-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 9160-3622
FEIA T NOT ASSIGNED
A5C11 * NOT ASSIGNED
AsCcl12 * NOT ASSIGNED
ASCR1 1501-0518 ) DIODEsHOT CARRIER 28480 1901=-0518
265CR2 19461=0518 DIODE :HOT CARRIER 28480 1901-0%18
ASCR3 1901-0518 DIODE:HOT CARRIER 284580 19C1=-051L8
ASCR4 19¢1-0518 DIODE:HOT CARRIER 28480 1901-0518
#SCRS5 1902-0692 2 DIODESsTC REFERENCE 6.3V 1% 28480 1502=046%2
A5CRS 1901-0376 4 DIGDE:SILICON 35V 28480 1901=~0316
ASCRT 1501-0378& DIODE:SILICGN 35v 28480 1901=037&
ASIC1 1820-0253 1 INTEGRATED CIRCUIT:DIGITAL ECL DUAL 04713 MCLO35P
ARlIC2 1828=-0200 2 IC:ECL QUAD EXCL. OR GATE 04713 MC 1830P
ASIC3 1820-0157 1 JC:ECL DUAL 4=INPT OR/NOR CLOCK ORIVER 04713 MC 1023P
AS1C4 1820-0897 2 IC:ECL QUAD 2-INPT ARD GATE o47T13 MC 1047B
A5ICS 1820-02CG0 ICsECL QUAD EXCL. OR GATE 04713 MC LO3GP
ASICE 1820~0897 IC:ECL QUAD 2-INPT ANO GATE 04713 MC 1047H
ASICT 1820~0581 1 IC:DIGI FAL ECL OUAL AC~COUPLED J-X/F-F 28480 1820~0581
A5ICa 18580019 TSTR ARARAY:DUAL INDEP, DIFFERENTIAL 02735 CA 3054
ASICY 1826—-0043 15 IC:LINEAR OPERATIGNAL AMPLIFIER 28480 1826~0043
ASIC1O 1826-0043 IC:LINEAR OPERATIGNAL AMPLIFIER 28480 1826=0043
asicll 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
24512 1251=1636 CONNECTOR:SINGLE MALE CONTACT 28480 1251-1&36
A5.2 0360=-1715% TERMINAL :SOLDER STUD Q0,040%" SHANK DIA 00080 aBo
A5 3 1251-1636 CONNECTOR:zSINGLE MALE CONTACT 28480 1251-1636
25)3 0360-1715 TERMINAL:SOLDER 5TUD 0.040" SHANK DlA 40000 [o]: 14)
ASMP1 1200-0424 L SOCKET: IC BLK 14 CONTACT 2388¢ C5A2900=~148
A5Q1 1853=0084 1 TSTR:iSI PNP 80131 285087
ASQ2 1855-0082 2 TSTR:SI FET P=CHANNEL 28489 1855-0082
4503 1855-04082 TSTR:S1 FET P-CHANNEL 28480 1855=0082
ASR1 C757=0280 R:FX0D MET FLM 1K OHM 1X l/8W 28480 075T=-0280C
ASRZ 0658=4449 1 R:FXD FLM 1.15K OHM 1% 1/8W 28480 0698-4469
ASR3 0r5T-0420 & R:FX0 MET FLM 750 £OHM 1X 1/8W 28480 0757T-0420
AS5R & A757=0427 14 RIFXD MET FLM 1.5K OHM 13 1A48HW 28480 07sT=0427
ASRS OT5T-0427 R:FXD MET FLM 1l.5K OHM 1X 1/8W 28480 QT5T-0427
E5R& 0757=0420 R:FXD MET FLM 750 QOHM 1X 1/8w 28480 0T75T=0420
B5RT O75T-0427 R:FXD MET FLM 1l.5K OHM 1% 148W 28480 Q757-0427
#5RB C4684=1231 2 R:FXD COMP 12K OHM 10% 1/4W 21121 CB L2311
ASRG GT57-04290 R:FXD MET FLM 750 OHM 1% 1/EW 28480 0757=0420
A5R10 0T57-0427 RiFXD MET FLM 1.5K OHM 1% 148w 28480 Q757T=0427
ASRE1 OT5T-0427 R:FX0 MET FLM 1.5K OHM 1T 149w 28480 AT5T=0427
A5R12 CT157-0420 R:FXD MET FLM 750 OHM 1% Ll/8W 28480 0757=0420
ASRL3 QI5T=Q427 R:FXD MET FLM 1.5K OHM 1X 1/8W 28480 Q75T=0427
A5R 14 0698-4426 2 RIFXD FLM 1580 OHM 1X [/8W 28480 0698-4426
ASR15 CoB4=1811 & R:FXD COMP 180 OHM 10% 1/4NW oLl21 CB 1811
ASR L& 0757-0421 R:FXD MET FLM 1.SK OHM 1% 1/6W 284 B0 Q75 T=0427
ASR17 0698-3557 2 R:FX0D FLM B06 OHM 1% 178w 28480 0698=3557
A5R18 069B=4458 1 RiFXD FLM 590 COHM 1% 1/8W 28480 0698=4458
ASR19 0698-4 460 4 R:FXD FLM 649 OHM 1X 1/8W 28400 G698=4460
ASR20 0757-0427 RiFXD MET FLM 1.5K DOHM 1% 178W 28480 QT187=0427
ASR21 Co90=4424 R2FXD FILLM 15B0 OHM 1% 1/BW 28480 0698—4426
ASR22 0684-14811 R:FXD COMP 180 OHM 10% 1/4% c1121 CB 1811
ASR23 QF5T=0427 R:FXD MET FLM 1l.5K OHM 1T 148W 28480 0757=0427
AS5R2Z4 0658-3557 R:FXD FLM BO& OHM 1X 1/8W 28480 0698=3557
ASR2% QT757-0427 R:FXD MET FLM 1.5 OHM L% 1/8W 28480 QI5T=0427
AS5R 26 0469B=4460 RIFXD FLM 549 GHM 1X 1/8% 25480 05698=4460
ASR2T 0698-4419 2 R:FXD FLM 210 OHM 1% 1/8W 28480 0698=5419
BSR28 C69B=4419 R:FXD FLM 210 OHM 1X 1/8w 28480 0698=4419
A5R29 Q757T=0450 2 R:FXD MET FLM 22.1K OHM 1% 1/8BW 28430 07T57T-0450
ASR 30 orsT-0429 2 R:FX0 MET FLM 1.82K OHM 1X 1/8M 284 8¢ O0T5T=0429
ABR31 2100-3123 5 R:VAR CERMET 500 CHM 10% TYPE P 3/4N 28489 2100=-3123
A5R32 £7571=0450 R:FX0D MET FLM 22.1K OHM 1% 17684 28480 QT57T=0450

6-9




Seclion VI Model 3575A
Table 6-1. Replaceahle Parts{Cont'd)
- Wifr
Refgrenc_e HP Part Number| Oty Description Mfr Part Number
Designation Code
PSR LhuE=T 507 L RzFXxD FEM [83da TH™ 28480 0638=7952
DG A4 CTT~0a.049 RiFXJ MET FLM 1.%z2K CHM L¥ 1/8W 2845E0 7o 7—042%
£k 4n LTnT-029) & R:FAD MET FLM nal9K OHM 1S 1/8wW 28480 0T57~0230
ALk Y6 {h%E-T4951 & RiFXU MET FLM el %0 OHM 284140 0658=-7%51
[N Cati-blor & RzFXAD FLM 4,55k NHM 0.25% 172K 234B0 0693~8063
Lukaf CIsT~-5200 RIFXT MET FLM 6,L9K CHM 1& 1/3W 28480 07570250
2hk Ay Ziiu—~3173 R:¥AR CERMET SUC GhM 1O0% TYPE P 3/4W 28480 2100-3123
2aRan 2L0N=-21223 K:wAR CERMET %u0 0OHM 102 TYPE P 3/4W 28430 2100=3123
F LT T CatAma b 2 KiFXD FLY 549 Gi-M 1% 1 /hh 28430 0658=-4460Q
EaKs CTo7=Cal?? FrFX0 MET FLM 1 5K CHM IE 1/78W 28480 QI5T=0427
2hitn 3 CAGA- TSN KiFXD MET FLM 6190 OHM 234 €Q A693=Ty51
Ebitad ChHF4—1241 RiFXD COMP 12K GHM 102 1/4W oilz2l LB 1231
AhRan CIBi-0427 RIFXD MET FLM L5854 OHM 1% 1/dW 284 EQ QIsT=-0427
£S5 31a1-1637 2 SWITCrRzSLIOF DPAT 28450 310Ll=1637
1) LELE L1111 1 PLUAKED ASSY:ICURRENT 29480 03575~64506
pocl Cran 3el) CIFXD GER 0 1 UF 4800 -307 L0 VDOW 72482 8131 100651 1042
teC2 O1BO-174& CrFal CLTCT 15 UF Q& 20VCCh 29480 0180-1T46
AEC 3 C16d-3622 Cr=A42 UEZ SL1 UR 4B 5-20 . L00OVDCw 2ahEC 0160-3622
ol 4 £180-027" CIFXD ELECT 33 UF 10% 10V¥DCh 28480 0180-0229
tald Clen-3&02 VA UER UL F S BU-Z77 109vDIw 2B4AC G160-3622
L6 ClRY-N 229 CtFxD ELECT 33 UF 10% 10VCCh 28480 Q180-0229
raC T Clan=-"a272 DIFAD CER DL UF +30-20. 190VDCW 28484 0l60-3622
BELE CHA0- 1746 CsFXD ELECT 15 UF 10% ZOVOCHw 28480 D1B0-1T4b
A6L5 CLEO-3472 Ciewn CLR OGL] 05 <80-20° 100VDCW 78480 N160-3622
terioc 13 ¢ NGT ASSTGNED
pel 14 15 Oln( 3627 C. FXD CER {11 UF + 80 -20 % 100 VOCW 2982 B131-100-651-1042
26 1B NOT ASSIGNED
AbCR] 1901-0%18 JIODEIHOY CARRIER 23480 1901-2%18
folKZ I9dl-0518 DHIDF :HOT CARRIER 28480 1901=0%18
26CR S 1901-04376 DIDDE:SILICCN 35y 28480 1901-0376
BalR G 19C1-0237a OI0DE:sSILICCN 35V 28480 1901=03T76
B6CRS 1902-0602 DICCE:TC REFERENCE 6.3V 11X 2B4 80 1902=-0692
MIC1 1826=-0043 ICTLINCAR JPERATIONAL AMPL JFIER 284B0 1826=-0043
2oz 1826=-00413 IC:LINEAR DOPERATICNAL AMPLIFIER 28480 1826=0043
261013 1R26--3043 [C:LINFAR CPERATICNAL AMPLIFIER 25480 1826=-0043
A6lCa 1326-004 3 TC:LINEAR CPERATICAAL AMPLIFIER 28480 1826=-0043
dodl 1251-3134 CONMECTLRIPHING, SINGLE JACK 23480 1251=3134
BEMPL 1600-0248 SUPPLRT :RTa ANGLE CCKNECTOR 28480 1600=0248
[ R1 1854=-0345 2 TSTRISI NPNh 80131 2N5179
rEQS 1BG4--0345 TSTR:S51 NPN 80131 2NS5175
FH03 1RE4=-00T1 TSTR:ST NPNISFLFCIED FROM 2N3704) 29480 1854=00T1L
LLE-¥TY 1855-00R1 TSTh:S51 FET 80131 2N6245
PHLG 1865-0C81 TSTR:SI FET 80131 2N5245
Atln 18549=-0C81 FSTR:ST1 FET BO131l 2N5245
FORL dnkd 10 | ROOEND COMP 1O 0rs (i ] W oKI50 Qakd o0l
LaR 2 SIST-0277 2 RiFXD MET FLM 49.9 0OHM 1Z /8w 28480 QIsT-0277
Lak3 CIST-C 277 R:FAL MET FLM 43,5 CHM 1% 1/8W 284 80 QI5T=0277
LoRk4 CHE&~1A1] Hif Al COMP L840 OHM 108 1/4n ol121 cB 1811
BHRY £698-351/7 2 RzFxo FLM 1130 OHM 1T 1/8W 283430 0698=3512
LoR 6 ChSR=4C14 1 RiFXD MET FLM 87 OHM £3 L/68W 28480 0698—-4014
2ok LhE-3441 R:FXL MET FLM 215 €bM 12 1/8W 28480 0658-3441
FBRA G757=-04% 2 RIFXD MET FLM 3.65K (OHM 1% 1/8W 284 EQ 0757=3434
LHK G AT T-04 34 RIiFxXD MET FLM 3.65K OHM 1% 1/8W 28420 0757-0434
FaR 1O ChE4-3921 RiFXD CCMP 39030 OHM 10% 1/4h gl121 B 3921
AHR11 CeB4~-1521 4 R:FXG COMP 1500 CHM 10T L1/4W 01121 {B 1521
tokls CoE4—3921 R:FXC CCMP 3900 NHM 10Z 1/4k Q01121 CB 3321
A6R13 Cesa=-7T9u1l R:FXD MET FL™ 0190 CHM 28480 0658=-7551
PR 1w ¢isr-0298 ReFXD MET FLM 6.19K CHM 1T 1/8W 284 E0 QT5T=0230
2arln Ch3R-3516 3 R:FXD FLM &340 COHM 1T 1/8w 284380 0698=3516
Lo ]l e5a8-35148 RiFXD FLM 6340 GHM 1% 178+ 28480 0698-35186
LPGRLT (686=-T7551 RiFXD MET FLM 6150 CHM 28480 0658=T79%51
Lokl CIET-0z2%C RaFXD MET FLM &H.1%K CHM 1% 1/BwW 28480 0I57T-0290
2HA1Y Z21CD=-3121 RIVAR CERMET Su0 CkM 0% TYPE P 374w 28480 2100-3123
PORE 24U CosB-6008 RiFX( FLM 4.9% CHM $.2%% L1/8+ 28480 0595~ 8062
PERZL 2100--4123 R:VAR CERMET 5GU QkM 10% TYPE P 3/4W 284840 2100=3123
LER TS CeSB-4460 H:iFX0 FLM &43 OHM 1% 1/8MW 2848Q 0698-4460
tek23 LEBa=1521 RiFXD COMP L1500 JHM 10% 1/4K 1121 CBR 1521
[ L¥E CoE4=~1811 R:FXL CGMP 180 CHM 10Z 1/4W 01121 L8 1311
ek 31011617 SWITCH:=SLIDE DP4T 28480 3101-1637
[ G385 66507 1 BIARD ASSY:CONTRCL FILTER 28480 03575=56507
PTG C1lo0-35872 CUFXDOCER 0.0 8 +20-20° 120VD{w 28480 0160-3622
ATz C14U- 0200 C:FXD MICA 390 PF 5% 72136 ROML5F391-J3C
FI0R CLed-0156 & CtFXD MY 0.0033 UF 10% Z00VECW 562 8% 152P39292~PTS
AT 4 Tlan=-6164 2 C:FAD MY 0.039 UF 10 2060VDCW 56289 192P36392=pPT5
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Designation Code
2705 0160-3826 4 C:FXD POLY 0.39 UF 10% 50VDCW 2B480 H160-3826
ATCH G160~-3501 44 C:FXD POLY 4 UF 10% S50VDCW B44all HEW 138
ATCT 0160-0156 C:iFX0 MY 0.0039 UF 10% 200VL(W 56285 132P39292=FT5
2708 NOT ASSIGNED
A7C9 01600156 C:FXD MY 0.0039 UF 10X 200VDCW 56289 192P39292-PT5
27C10 0160=3501 C:FXD POLY & UF 10Z SOVDCW B44ll HEW 138
47C11 0160-3826 CIFXD POLY 0,39 UF 105 S0vVDCW 28480 0160-3826
A¥C12 Cl60-0164 C:FXD MY 0.039 UF 10X 200vOCW 56289 192P33392-PTS
A7C13 0160-0158 C:FXD MY 0.0035 UF 10% 2Z0QVLCCW 56289 192P352924PTS
27C14 0140-0200 C:FXD WMICA 390 PF 5% 72136 ROXL5F351-J3C
ATC15" NOT ASSIGNED
ATC16 0140=G200 CifFXD MICA 390 PF 5% 72134 ROMLIS5F39]1-J3C
21017 ale0-1622 CIFXD CER 0.1 UF +80-20% 100VDCH 28480 0160-3622
ATC 18 0l BO-0229% CiFXD ELECT 33 UF 10X 10¥DCW 28480 0180=022%
A7C18 0160-3&22 C:FXD CER 0.1 UF +80-20% 100VDCW 28480Q DlGD-~3622
27C20 0180-0229 C:FXD ELECT 33 UF 10% 10VDCW 28480 0180-0229
ATCc21 0160~-3622 C:FxD CER 0.1 UF +30-20% LOOVDCH 28480 0160-3622
ATCRL 15901-0040 DIOCE:SILICON 50MA 30WV 07263 FOG1088
ATCRZ2 1901-0040 DIDDE:SILICON 50MA 30WV avT263 FDG1088
2TCR3 1902-0040 CICOE:SILICON 50MA 30WY 07263 FDG10E8
ATCRS 1901-0040 DINDE:STLICON 50MA 30WY 07263 FOG1083
ATCRS 1901-0640 GIODDE:SILICON 50MA 30WV 07263 FDGLDBS
ATCRG 1901-0040 DIODE:$ILICON 50MA 30WY 07263 FDG1083
ATCR? 1901~0040 CIODE:SILICON GOMA 30WY 07263 FOG1088
A7CRS 1901-0440 DINDE:SILICON 50MA 30WY 07263 FDG1083
ATCRY 1901-0C40 DIODE:S[LICON 50MA 3DWY 0tT263 FDGLl0ORS
A7CR10 1901-0Ga0 DIODE:SILICGN 5CMA 30WV Q7263 FDGl0as
STCRI11 1901-0040 DIODE:SILICON SOMA 30wV 07263 FDGL088
2TCR12 1901-0040 DIODE:SILICON 50MA 30WV 07263 FDG1088
ATCRL3 1901-004¢ DIGDE:SILICON 50MA 30WY 07263 FDG1088
ATCR14 1902=3150 B DIODE BREAKDOWN:13.0V 5T 4CC MW 28480 19u2=-3190
ATCRI1S 1901-0040 ODIOGDE:SILICON 50MA 3CWY 07243 FDG1088
ATCR LG 1902-3190 DIODE BREAKDOWNII3.0V 5% 400 MM 28480 1902-31%0
ATCRLT 1901-0040 DIODE:SILTCON 50MA 30WV 07263 FDG1088
ATCR1A 19502-3190 DIODE BREAKDOWN:13.0V 5% 4G0 MW 28480 1902-3190
ATICH 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
sTiC2 1826~-0043 IC:LINEAR CPERATIDNAL AMPLIFIER 28480 1826=0043
ATIC3 1820-0223 B INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820=0223
ATHPL 4040-0748 ! EXTRACTOR:PC BOARD, BLACK 28480 4040~0748
ATMPZ 4040-0755 1 EXTRACTORIPC BOARD, VIOLET 28480 40400755
ATd1 1855~3368 24 TSTR:FET SI HNPN WN-CHANNEL 28480 1855=0368
ATQ2 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855=0368
£7Q3 lgs5-0368 TSTRIFET SI NPN N—-CHANNEL 28480 1855-0368
ATQ4 1855~0368 TSTR:FET SI NPN N~CHANNEL 28480 1B55-0368
2705 1855-0368 TSTRIFET SI NPN N-CHANNEL 28480 L855=0368
27086 1855-0368 TSTRZFET S1 NPN N~CHANNEL 28480 1855-0368
2707 1855-0368 TSTR:FET SI NPN N=CHANNEL 28480 1855=0368
ATQ8 1855~0368 TSTR:FET 51 NPN N-CHANNEL 28480 L855=03648
4709 1855-0368 TSTRIFET SI NPN N-CHANNEL 28480 1855-0368
A2TQ14 1855-0368 TSTH:FET ST NPN N-CHANNEL 28480 1855=0368
27011 1855-0368 TSTR:IFET SI NPN N-CHANNEL 28480 1855=-0368
at012 1855-0368 TSTR:FET S1 NPN N=CHANNEL 28480 1855-0368
27013 1854-0CT1 TSTR:SI NPN{SELECTED FROM 2ZN370%) 28480 48540071
ATQ14 1854-0071 TSTR:S1 NPN(SELECFED FROM 2N3704) 28480 1854=-0071
2TQLS 1854=0CT1 TSTRzSI NPNUISELECTED FROM ZN370%) 28480 1L854-0071
17R] 0664=4751 3 RIFXD COMP 4.7 MEGOHM 10% 1/4W 01121 C8 4751
ATRZ 0757-0427 R:FXD MET FLM 1,5K OHM 1% 1/8W 28480 0757~0427
ATR3 0698-4525 2 R:FXD FLM 187K OHM 1% 1/8W 28480 0698=4525
ATR4 0684-1041 R:iFXD COMP 100K OHM 10% 1/4W 01121 CB 1041
ATRS 0684=1041 R:FXD COMP LOOK OHM 10% 1/4W 01121 CB 1041
ETRS 05684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
ATRT Q757-0465 RzFXD MET FLH 100K QOHM 1X 1/8W 28480 0757=0465
ATRS Q757T-0465 R:FXD MET FLM 100K OHM 1X 1/8w 28480 0757-0465
ATR9 0698—-4432 2 RiFXD FLM 2.1K OHM 1% 1/8W 28480 06984432
ATR10 Q757-0465 REFXD MET FLM 1GOK OHM LX L/8w 28480 075 7-04565
ATRLL 0751=-0472 2 R:FXD MET FLM 200K DHM 1% 1/48W 28480 DT57=0472
TR12 0684-1041 RIFXD COMP LOOK OHM 10% 1/4W 01121 C8 1041
A7R13 0684—1041 R:FXD COMP 100K OHM 10X 1/4W 01121 £B 1041
FTR14 06B4-1041 RIFXD COMP 100K OHM 10X 1/4M 01121 €8 1041
47R15 06 84— 1041 R:FXD COMP 10GK OHM 10% 1/4wW 01121 CB 1041
TR 16 0684=1041 R:FXD COMP LOOK GHM 10% }/4M 0112} €8 1041
ATRL? 0684—10%1 R:FXD COMP 100K OHM 10X 1/4W oilzl B 1041}
AIR18 Q757-0465 R:fFXD MET FLM 100K CHM 1% I/BM 28480 0715T-0465
ATR19 0757-0465 R:FXD MEY FLM LOOK OHM 1% 1/BW 28480 0TS T=0455
ATR20 0698«4481 2 R:FXD FLM 16.5K OHM 1% 1/8W 284890 0698=4481
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ATR21 0757=0465 RtFXD MET FLM 100K OHH 1% 1/8% 28480 0757=046%
ATR22 0698=3459 2 R:FXD MET FLM 383K OHM 1% 1L/8W 28480 0698=3459
2TIR23 Qafe-2221 2 R:FXD COMP 2200 COHM 10X 1/4MW oliz21 ch 2221
AIRZ4 NOT ASSIGNED

ATR2S NOT ASSIGNED

AR 26 06B4-1G41 R:FXD COMP 10GK GHM 10X 1/4W 01121 CBE 1041
ATRZ2T 0&B4—1041 R3FXD COMP 100K OHM 10T 1/4NW o112l CB 1041
ATR28 06 84-4721 25 R2FXD COMP 4700 OHM 10% L/4KW 01121 C8 4721
ATR29 Q6B4—11041 RIFND COMP 100K OHM 10X 1/4W 01121 CB 1041
ATR30 0&684-1041 RE2FXD COMP 100K OHM 10X 1/4W ol121 CB 1041
ATR3IN G684=2231 T R:FXD COMP 22K OHM 10% 1/4K 01121 {8 2231
ATRAZ 0684-1041 RzFXD COMP 100K OHM 10% 1/4K 01121 CB 1041
ETR33 0684-1041 R:iFXD COMP 100K CHM 10% 1/4W 01121 €8 1041

ATR 34 Q684-223] RIFXD COMP 22K OHM 10X 1/4¥ 0liz2l CB 2231

28 03575-66508 i BOARD ASSYIFUNCTION SWITCH 284380 03575=66508
4801 $160-2204 C:FXD MICA EOOPF 5% 72138 RDMLS5F10143C
48C2 0160-2204 C:iFXD MICA 10D0OPF 5% 72138 RDM15F10143C
ABC3 d160-2204 L:FXD MICA 100PF 5% T2136 RGMLS5FLO1J43C
$BC4 0160-2055 C:FXD CER 0,01 UF +80-20% 100VDCHW 56289 £02Z3F101F1032522-CDH
A8CS 0160-2055 L:FXD CER G.01 UF +80-20% 10CVDCW 56289 CO23F101F10371522=-CDH
#BCS G160-2055 C:FXD CER Q.01 UF +80-20% 100VOLW 56289 CO23F101lFI031522-LDH
A8C7 0160-2055 C:FXD CER 0.01 UF +80=20X% 100VDCW 56289 CO23F10LF1031522=C0H
ABCR1 1902-3136 2 DIODE BREAKDOWN:S8.06V SX 400 MW 28480 1902=-3136
ABCRZ 1902-3;36 DI0DE BREAKDOWN:8.06V 5X 400 MW 28480 1902-3136
#BCR3 1901-0040 CIODE:SILICON 50MA 30WY Q7263 FDG1088
ABCR4 1501-0040 DIDDE:S L ICON 50MA 30WV 07263 FDG1as8
ABCRS 1901=0040 DI0DE:SILICON BOMA 30WY 07263 FDGLOBs
ABCR& 1901-0040 DIBDE:SILICON S0MA 30WV 07263 FDG1088
ABLRT 1901-0040 DIODDE:SILICON BOMA 30WV 07263 FDGl088
ABCRE 1901-0640 OIGDE:SILICON 50MA 30MWV 07263 FDG1088
FACRY 1901~0040 DIODE:SILICCON 50MA 30Wu 07263 FDG1088
ABCRLIO 196i-0040 CIODETSILICON 50MA  30Wv 07263 FDG1l083
sBICt 1826-005% IC:tLINEAR GPER. AMPL. 12040 LM 201AD
AglcC2 1B26-0059 iC:t INEAR CPER. AMPL. 12040 LM Z0TAD
s81C3 1826=0059 IC:LINEAR OFPER. AMPL. 12040 LM 201AD
ARIC4 1820-0054 2 IC:TTL QUAD 2+ INPT NAND GATE 01295 SNT400N
#BICS 1820-0511 3 IC:TTL QUAD 2-INPT AND GATE 01295 SN7408N
ABICE 1B20~-0068 2 IC:TTL TRIPLE 3-INPUT POS NAND GAYE 12040 SNT410N
ABMPL 4040-0748 EXTRACTEOR:PC BOARD, BLACK 28480 4040=-0748
LY. L1F 4040=0747 2 EXTRACTOR:IPC BOARD, GRAY 28480 40400147
ABQL 1853-0020 TSYR:SI PNP{SELECTED FRDM ZN3702} 28480 1853-0020
4892 1853~0420 TSTR:S] PNPI{SELECTED FROM 2N3702) 28480 1853=0020
#BC3 1853=-00C20 TSTR:S51 PNP{SELECTED FROM 2N3T702} 2R&A] 1853=4020
ABQ4 1853-0020 TSTR:SI PNPU{SELECTED FROM 2N3702) 28480 1853-0020
48Q5 1853-0020 TSTR:5I PNPISELECTED FROM 2ZN3T702) 28480 1853=-0020
ABQ6 18530020 TSTRzSI PNPISELECTED FRGM 2N3T02) 28480 1853=3020
2B0T 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3TOZ} 29480 1853=0020
ABQE 1855-03T8 ] TSTRIFET SI N={HANNEL 28480 1855=03718
2809 1853-0020 TSTR:S1 PNPISELECTED FROM 2N3702) 28480 1653=-0020
ABQLO 1B55~-0378 THTREFET 51 N=CHANNEL 28480 1855~0378
48911 1855=0378 TSTREIFET SI N~CHANNEL 28480 1655=0378
ABQL2 1853-0020 TSTR:SI PNPISELECTED FROM 2N3702) 28480 1853=0020
A8Q13 1853-0020 TSTR:SI PNPISELECTED FROM 2N3702) 28480 1853-0020
A8014 1855-0378 TSTRIFET SI N-CHANNEL 28480 1855~-03748
ABQLS 1853-0020 TSYR:SI PNP(SELECTED FROM 2N3702} 28480 1853-0020
2agls 1855~0378 TSTRIFET SI N-CHANNEL 28480 1955=-0378
ABO17 1853=002C TSTR:SI PNP{SELECTED FROM 2N3702} 28480 185%53~0020
Aggle 1855-0378 TSTRIFET SI N=-CHANNEL 28480 1855=-0378
ABQLS 1853~-0020 TSTR:S1 PNP{SELECTED FRON 2N3T7D2} 28480 1853=-0020
28R1 0684-2231 R:FXD COMP 22K OHM 10% 1/4\1\ 01121 Ch 2231

2BR2Z 0684~1041 RiFXD COMP 100K OHM [OQX 1/4M 01121 CB 1041

18R3 06B4-1031 RiFXD COMP 10K OHM 10% 1/4W 01121 CB 1031

ABR4% 06B4-3331 2 RiFXD COMP 33K DOHM 10X L/74M 0ilzl €8 3331

ABRS Q684-1041 R:FXD COMP 100K OHM 10% 1/4NW 01121 CB 1041

ABR&E 0698-8162 2 R:FXD FLM 11.8K OHM 0.25% L1/9W 28480 0698~=8162
ABRT U698-3264 3 R:FXD FLM 11.8K OHM 1X 1/8W 28480 0698=3264
48R3 0684-1041 R:FXD COMP 100K OHM 10% L1/4W 01121 CB 1041

ABR9 06 84~1031 RiFXD COMP 10K UHM 10% 1/4W 01121 CB 1031

ASR 10 0757~0453 2 RiFXD MET FLM 30.1K OHM 1% 1/8W 28480 0T5T=0453
ABRL1 0T57-0273 RiFXD MET FLM 3.0LK OHK 13 1/8W 28480 0757=0273
ABRE2 0698=-7518 2 RzFXD FLM 200 OHM 0.25% 1/BW 28480 0698-T518
28R13 0684-2231 RIFXD COMP 22K OHM l0X 1/4W o112} cé 2231

ABR L& 0684=1041 R:FXD COMP 1GOK DHM 10X i/4W 01121 CB 1041
ABR15 0684-1031 R:FXD COMP 10K CHM 10X 1/4W 01121 £h 1031
4BR1l& 06d4—~333] RiFXD COMP 33K OHM 10% 1/4W alr2l £B 3331
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Model 3575A
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Section ¥I

. Mfr
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PERLT 06841041 R:FXD COMP 100K OHM 10% 1/4MW 01121 CB 1041
ABR18 G69B=81672 RiFXD FLM 11.8K OHM 0,253 1/8W 28480 0698-B162
£8R19 0698-3264 RIFXD FLM 11.8K OHM L% L/8W 284 60 06G8=3264
ABR20Q 05684-1041 RIFX0 COMP LOOK OHM 10X 174N 01121 CB 1041
#BRZ1 0684-1031 R:FXD COMP 10K OHM 10% L/4W 01121 Ch 1031
A8R22 0757-0453 R:FXD MET FLM 30.1K OHM 1% 1/8MW 28480 0757=0453
4BR23 0757-0273 R:FXD MET FLM 3.0iK OHM 1% 1/8W 284 B0 0757-0273
ABR24 0698=T518 RiFXD FLM 200 OHM G.25% }/BMW 28480 0698=-7514
$BR25 0684-2231 AIFXD COMP 22K DHM 10% 1/4W 01121 B 2231
AOR 26 0684-4731 3 R:FXD COMP 41K GHM 10T 1/4M 0i121 CB 4731
BR2T 0684-1061 RIFXD CCMP 10 MEGOHM 10% 1/4W 01121 ch 1081
ABRZB 0684-4721 R:FXD COMP 4700 OHM 10X 1/4M 01121 8 4721
£BR 29 0698-6363 5 RIFXD FLM 40K CHM D.1X 1/8W 28480 0696~6363
ABR3D 06 84-1041 RiFXD COMP 100K OHM 10T 1/4MW 01121 CB 1041
BRI £698~-6363 R:FXD FLM 40K CHM 0.1X 1/8%W 28480 06984363
A3R3Z 0698-5363 RIFXD FLM 40K OHM D.1% 1/8% 28480 0698~6363
PR3 0684~1041 R:FXD COMP LOOK OHM 10% 174w ol12t CB 1041
A8R 34 C584-1061 R:FXD COMP L0 MEGOHM 10X L/4W 01121 CB 1061
£AR3S 06841061 R:FXD COMP 10 MEGOHW 10% L/4W oll2l CB 1061
48R 36 0684-2231 R:FXD COMP 22K OHM 10T 1/4W 0il2l Cch 2231
28R37 06 B4=sT31 RFXD COMP 47K OHM 10% 1/4W 01121 CB 4731
#BA38 C684—-1041 RIFXD COMP 100K OHM 10X 174N 01521 LB 1041
28R 39 0684-1041 RIFXD COMP 100K OHM 10X 1/4W 1121 CB 1041
48R40 0684-4721 RiFXD COMP 4700 OHM 10% 1/44W oil2l Ch 4721
28R4 L 0684-1041 RIFXD COMP L0OOK OHM 10% 1/4NW ol121 LB 1041
28R4 2 06 B4~ 1061 RiFXD COMP 10 MEGOHM 10% 124W 01121 CB 1061
48R4 3 2100-2514 1 R:VAR CERMET 20K OHM 10% LIN l/2W 28480 2100=2514
B8R4 & 06 84—4751 R:FXD COMP 64,7 MEGOHM 10X 1/4HW 01121 tB 4151
ABR45 C6B4-1061 AIFXD COMP 10 MEGOHM 10% 1/4W o1121 CB 1061
#8R46 0698-6363 RiFXD FLM 40K OHM 0.1X 1/8W 28480 0698=6343
A8R4T 0698=6363 R:FXD FLM 40K GHM 0.1% 1/BW 28480 0598-5363
FER4EB O684-2231 RIFXD COMP 22K DHM 10X 1/4W 01121 cB 2231
+8R4AG 0684=4731 R:FXD COMP 47K OHM 10X 1/4MW o112l Ch 4731
BRSO 06B4-1061 RIFXD COMP 10 MEGOHM 10X L/4MW 01121 €8 1061
#ARS L 0684-1041 RiFXD COMP lGDK OHM 10% 1/4W 01121 CHB 1041
P8RS 2 0684=4721 R:FXD COMP 4700 OHM 10% 1/4W 01121 CB 4721
ABRS3 0684-1041 R:FX0D COMP 100K OHM 10% 1/4w 01121 CB 1041
ABRS4 06B4=1061 R:FXD COMP 10 MEGOHM 10% LA4W 01121 B 1061
BER55 CE84-2T21 RIFXD COMP 2700 OHM 10T 1/4W ol1z1 €8 2721
BARSE 0B39-0026 2 THERMISTOR: 10K OHM 10% 15801 Ja4lle
#8RST 08390026 THERMISTOR: LOK OHM 10% 15801 JAALL2Z
A3RS58 0698-4508 1 RIFXD FLM TB,7K OHM 1% 1/8W 28480 0598-4508
FBR5Y 0684-1041 RiFXD COMP LOOK OHM 10% 1/4M 01121 CB 1041
49 03575-66509 1 BOARD AS5Y:OUTPUT FILTEP 28480 03575-66509
$9C1 0160-35622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
#9C2 0140-0200 C:FXD MICA 390 PF 5% 12136 RDM15F391-J3C
A5C3 0160-3824 4 C:FXD POLY 0.0039 UF 10X SQVDCH 28480 0160-3824
AYCH 0160-3825 F3 CiFXD POLY 0.039 UF 10% SOVDCW 28480 0160~3825
A9CS5 0le0-3826 CiFXD POLY 0.3% UF 10% 50VDCW 28480 01560-3826
A9C6 01603501 CIFXD POLY 4 UF LOX SOVOCW B4411 HEM 138
a9cT 0160=3E24 C:FXD POLY 0.0039 UF 10X SOVDCW 28480 0160~3824
agcar NOT ASSIGNED
2ICY 0160-3824 C:FAD POLY ©.0039 UF 10T SOVDCH 28480 0160-3824
#9010 0160-3501 CsFAD POLY 4 UF LOX SOVDCW 84411 HEW 138
#9C11 0160-3826 CiFXD POLY 0,39 UF 10% 50VDCW 28480 0160-3826
#9C12 0160-3825 C:FXD POLY 0.039 UF 10X SOVOCM 28480 ¢160-3825
F9C13 0160-3824 C:iFXD PGLY 0.0039 UF 10X SOVDCMW 284 80 0160=~3824
AC 14 Cl40-0200 CIFXD MICA 39G PF 5% 72136 RDM15F391~.13C
29C15° NOT ASSIGNED
#SC16 0140=0200 CiFXD MICA 390 PF 5% 72136 RDM15F391-J43C
91T are0-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
49C18 0180-0229 C:FXD ELECT 33 UF 10% 10VDCW 28480 0180-0229
49C19 0160-3622 C:FXD CER 0.1 UF +80-20% 100VDCW 28480 0160-3622
A9C20 01 B0~0229 CiFXD ELECT 33 UF 10F 10VDCM 28480 0180-0229
ASCR1 1901-0040 DICDE:SILICON 50MA 30WY 07263 FDGl088
A9CR2 1901-0040 DIDOE:SILICON 50MA 30WY 07263 FDG1O8E
A9CR3 13010040 DIODE=SILICON 50MA 3oWy 01263 FOGLOBE
AICR4E 19010040 DIODE:SELICON 50MA 30WY 07263 FD61038
AICR5 1901-0040 DIODE:S ILICON 50MA 30Wv 07263 FDGLOBA
AICRE 1901-00440 DIQDE:SELICON EOMA 30WY ot263 FDG1088
BICRT 1901-0040 DIODEsSILICON 50MA 30Wv 07263 FDG1088
A9CRE 1901=-0040 DIOOE:SELECON 50MA 30Wy 0T263 FOGLO88
A9CRY 1901-0040 DIODE:SILICON GOMA 30Wv 07263 FDGlO8E
911 1826-0043 ICiLINEAR CPERATIONAL AMPLIFIER 28480 1826=0043
A9IC2 1825-0043% IC:LINEAR OPERATIONAL AMPLIFIER 28480 1aze=0043
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Reference \lip pare Number Oty Description Mfr Part Number
Designation Code

AGIC3 1826-0088 ICSLINEAR OPER, AMP{, 12040 LM201 Ap
A9MP1 4040=-0748 EXTRACTGR: PC BOARD, BLACK 28480 4040-0748
AGMP2 4040-0756 I EXTRACTOR: PC BOARDs WHITE 28480 4040-0T56
2901 1855~0368 TSTR:FET SI NPN N-CHANNEL 28480 1855-0368
4502 1855-0368 TSTR:FET SI NPM N-CHANNEL 28480 1B55=03628
#9323 i855-0358 TSTR:FET SI NPN N=CHANNEL 28480 1855-0368
2504 1855-0368 TSTR:FET ST NPN N=CHANNEL 28480 1855-0363
2905 185503638 TSTR=ZFET SI NPN N=CHANNEL 28480 1855~0368
4904 1855-0368 TSTR:FET ST NPN N=CHANNEL 28489 1855-0363
#9Q7 1855-0368 TSTR:FEY SI NPN N-CHANNEL 28480 1855=0368
2908 1855=0368 TSTR:FET SI NPN N=CHANNEL 28480 1855~0368
A3Q9 1855-03&68 TSTR:FET SI NPN N=CHANNEL 28480 1855—-0358
49010 1855-0364 TSTR:FET S1 NPN N=CHANNEL 28480 1855-0368
43011 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855=3C358
49Q12 1855-0348 TSTRIFEF SI NPN N-CHANNEL 28480 1855+0368
A9R 1 0684—4151 RZFXD COMP 4.7 MEGOHM 10X 144w 01121 CB 4751
A9RZ DTS5T-0427 R:FXD MET FLM 1.5K OHM 1% 1/8W 28480 075T=0427
ASR3 C698-4525 R:FXD FLM 18TK OHM LX 1/8w 28480 D69B-4525
29R 4 C584-1041 R:FXD COMP 100K DHM 10X 174w 01121 C8 1041
A9RS D684=1041 RiFXD COMP 100K OHM 10T 1/4W 0l121 CB 1041
AR & 05 84=-1041 R:FXD COMP LDOK OHM 10% 1/4W 01121 LB 104]
ASRT J757-0465 RiFX0 MET FLM 1GOK DHM LX L/8W 28480 075T=04065
A9RE 01570465 R:FXD MET FLM 100K DHM 1X 1/8%W 28480 0757T=0465
A9RS 0698-4432 RIFXD FLM 2.1K OHM 1% 1/8k 28480 0498~ 4432
A9R10 C757=0465 R:FXD MET FLM 100K QMM 1% 1/8W 28480 O0T57=0465
AQR11 QI57-0472 RiFXD MET FLM 200K OHM 1% 1/8W 28480 075T=0472
#9R12 0694=-1041 R:FXD COMP 100K QOHM 10X 1/4M o121 CB 1041
IR13 0684-1041 R:FX> COMP 100K OHM 10X 1/4M 01121 CB 1041
AR 14 0684-1041 R:FXD COMP 100K OHM 10Z% 1/4W 0l121 CB 1041
#IR15 0684-1041 RIFX0D COMP 100K DHM 10X 1/4MW o1L21 tB 1041
A9R16& 0684-1041 R:FXD COMP 100K OHM 10X 1/4W 01121 CB 1041
F9R1T 0684=1041 R:FXD COMP 100K OHM LO% L/4W oLlL21 G8 1041
A9R18 0757=0465 RIFXD MET FLM 100K OHM 1X 1/SW 28480 0T5T= 0465
A9R19 0757-0465 R:FXD MET FLM 100K OHM 1X 1/BW 284 80 0157=0465
AJRZ20 0598-4481 R:FXD FLM 16.5K DOHAM 1X 1/86W 28480 0698-4648%
B9RZ1L Q757=0465 R:FXD MET FLM IQOK OHM 1X 1/B8W 28480 OTsT-0465%
A9R22 J698~3459 RTFXD MET FLM 383K OHM 1% 1/8W 28480 0698=345%
A9RZ23 a757-0280 A:FXD MET FLM LK OHM LX 148W 28480 0757=0280
L9R24 05698-8095 2 R:FXD MET FLM 2.94 MEGOHM 1.0% 1/2k 28480 0698-809%
ASR25 06588095 R:FXD MET FLM Z2.54 MEGOHM 1.0% 1/2k 28480 G638~8095
ASRZ6E C698=-8094 1 R:FXD MET FLM 1.82 MEGOHM 1.0% 1/2W 28480 0658-8094
A9R 27 2100-3103 1 RIVAR CERMET 10K OHM LOE TYPE P 3/4HW 28480 2100=3103
410 (CPTIOY 007, 03575-66509 BOARD ASSY: OUTPUT FILTER 28480 3575-66509

002 ONLY, SAME AS A3}

AN 03575-86911 1 d0ARD ASSY: PHASE LOGIC 28480 0357568511
AlLC1 0180=-022% CsFXD ELECT 33 UF 10X 10VDCW 28480 Q180-0229
211C2 0160-3622 CIFXD CER 0.1 UF +80-20% 100vDCwW 28480 0160-3622
£11C3 C180=0229 CiFXD ELECT 33 UF 10X 10VDCHW 28480 0180-0229
211C4% 0160-3622 CZFXD CER 0,] UF +80-20% 100VDCW 28480 0160-3622
Al1CS 0160-2055 C:FXD CER 0.01 UF +80-20% 1G0VDCW 56289 CC23F10LF103Z522-CDH
411C6" NOT ASSIGNED

A11C7T" NOT ASSIGNED

ALlCB" NOT ASSIGNED

a11C9" NOT ASSIGNED

B1I1CRL 1901=0040 DIODE:SILICON 50MA 3CWY Q7263 FDGl088
A11CR2 1901-0040 DINDE:SILICON 50MA 3CWY 07263 FDG1l08S8
L11CR3 1901-0040 CIODE:SILICON 50MA 30wV Q7263 FDG1088
A11CR4 1901-0040 DIDDE:SILICON S0OMA 30MY 07263 FDG108E
AliCAsS 1910~0016 ] DIODE :GERMANIUM LOOMA/O.B5Y HOPIV 93332 D23&l
A11CRS 1910-0016 DIGDE:GERMANIUM 100MA/0.B5Y &OPIV 93332 Dz3sl
ALICRT 1901=-0040 DIODEISILICON 50MA 30WY 07263 FDGl04a8
ALLCRB 1910-0016 DIQDE: GERMANIUN 100MA/Q.85V &QPIV 93332 D2361
ALLCRY 1901=-0040 DICDE:SILICDN 50MA 30wV 07263 FDG1l088
ALLCRLD 1910-0016 O10DE: GERMANIUM LO0MA/Q.85Y &OPIV 93332 D236l
ALICRL1L 1901-0040 DIDDE:=SILICON S0MA 30WY 07263 FDG1088
ALICR12 1901=-0G40 DIODE:SILICON B0MA 20wV 07263 FDG1088
ALLIC]T 1820-0583 3 IC:iTTL LP QUAD 2-INPT NAND GATE 12040 DMT4L 00N
Al111C2 1820-0587 1 fCiTTL LP TRIPLE 3—INPT NAND GATE 12040 DM74LLCN
A1LIC3 1820~0583 IC:TTL LP QUAD 2~INPT NAND GATE 12040 OMT74L00N
ALLICS 1820-0583 ICITTL LP QUAD 2=INPT NAND GATE 12040 DMT4LAQGN
ALLICS 18200584 1 IC:TFL LP QUAD 2-1INPT NOR GATE 12040 DHMT4LOZN
ALLICS 1826-0043 IC:L INEAR OPERATIOMNAL AMPLIFIER 28480 18260043
AlrICT 1826-0043 ICzLINEAR OPERATIONAL AMPLIFIER 28489 1826=0043
AllICS 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826=0043
ALLICY 1826=0043 ICsLIMEAR OPERATIONAL AMPLIFIER 20480 1826—-0043
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AlIMPL 4040=0749 5 EXTRACTORIPLC BOARD, BROWN 28480 4040-0749
41101 1854-0CT1 T5TR:SI NPNUSELECTED FRCM 2N3T04} 28480 1854-0071
silaz 1854-0C71 TSTR:SI NPNISELECTED FROM 2N3704} 28480 1854~00T1
A11R1 06B4=2221 RiFXD COMP 2200 OHM 10X L1/4W gLzl CB 2221
211R2 0684=-2251 i R:FXD COMP 2,2 MEGOHM 10T 1/4MW 01121 ce 2251
&11R3 NOT ASSIGNED

AlLR% 0598-3514 R:FXD FLM 6340 COHM 1% i/8W 28480 0698-3516
ALIRS 0658-3456 1 R:FXD FILM 3,5TK OHM 1% 178w 25480 0698-3496
ALLRE QT57~0470 1 RIFXD MET FLM 162K OHM 1% 1/8W 284 80 0157-0470
A1LRY 05 B4~5621 17 RIFXD CCMP 5.6K OHM 10% 1/4k 01121 CB 5621
Al1R8 0684=-4721 RIFXD COMP 4700 OHM 10X 1/4W Q1121 CB 4721
£11R9 Q698-32064 RIFXD FLM 11.8K OHM 1X L/8W 284 8Q 0698=23264
ALLR1C 0757-0410 RIFXD MET FLM 301 DHM 1% 1/8W 284 80 0T57=0410
AL1R11 0757-0289 1 R:FXD MET FLM 13.3K DHM 1% L/8W 28480 0757-0289
ALLR12Z2 0684~58621 RiFXD COMP 5,.6K OHM 10% 1/4nW 01121 CB 5621
211R13 06B4—5531 1 R:FXD COMP 56K OWM 10% l/4W 01iz2l CB 5631
A11R14 0684~1021 R:FXD COMP 1000 OHM 10% 1/4W 01121 C8 1021
ALIRLS c698~-31%3 1 RIFXD FLM LOK OHM 0.25% L/8MW 28480 0698-3193
411K16 Ce98-8025 2 R:FXD FLM 1.91K OHM 0.25% 1/BW 2B4 B0 Q698-8025
ALIR17 0698=4454 1 RiFXD FiM 35,7 OHM 1% 1/8H 28480 D6H9G=4494
41LR18 0&684=-5621 REFXD COMP 5.6K CHM 10T 1/4W Q1121 CcB 5621
A11R19 0698-8024 i R2FXD FLM 3.09K COHM Q.25% 1/8W 28480 0698-8024
AL1RZO 0a98-8025 R:FXD FLM 1.91K OHM 0.25% 1/8W 28480 0698=-8025
AlIRZ1 0698-4488 I R2FXD FLM 26.7K OHM 13 1/8W 28480 059B8=4488
A11RZ22 0684-5621 RiFXD COMP 5.6K DHM 10X 1/4W 01121 Ca 5821
E1ER23 0684=4T21 RIFXD COMP 4700 OHM 10X 1/4wW ollzi CB 4721
ALLRZ24% ObE646-1521 R:FXD COMP 1500 OHM 10% 1/4NW 01121 B i521

Al1R 25 0684-4T721 R:FXD COMP 4700 OHM 10T 1/4W 01121 cB8 4721
AliR24 0684-1521 RIFXD COMP 1500 OHM 10X 1/4W 01121 B 1521

Al124 0357566550 BOARD ASSY: PANEL METER 28480 03575-66550
{STDMODEL 35754)

Al12C1 0180-2419 C: FXD TA 470 UF 20% 10 VDCW 56289 1090477X0010F2
A1322,C3 0180-1835 C: FXD TA B8 UF 20% 15 vDCW B6289 150DEBEX0015R2-DYS
Al121 1251-2955 CONN: PC {2 X 25) 50 CONTACT 05574 IKH26/210v12/078
A1z 9100-3337 COIL: FXD 10 UH 20% 10 KHZ 99800 BP265C

ATZMPI 4040-0749 EXTRACTOR- PC BOARD BROWN 2B480 40400749
Al2MP2 4040-0750 EXTRACTOR: PC BOARD RED 28480 4040-0750
A1ZR1 0684 6805 f: FXD COMP 68 OHM 10% 1/4W 0321 CB680S

A12R2 NOT ASSIGNED

A1Z2R3-R8 06846805 R: FXD COMP 68 OHM 10% 1/4W o121 CEBBOE

A1ZRY NOT ASSIGNED

A1Z2R10 06846805 R: FXD COMP 68 OHM 10% 1/4W o121 CB&805

A12R11 NOT ASSIGNED

AlZR12 0684 - 680h R FXD COMP 88 OHM 10% 1/4w 01121 CB6805
A12RI13-R15 NOT ASSIGNED

Al12R16, R17 08988062 R: FXD COMP 4.7 OHM 10% o1z CB 0OBD

AT2U1, U2 1820-0668 IC: TTL HEX DRIVER 01295 SN7407N

Al2B 0357566551 BOARD ASSY. PANEL METER 28480 0367566551
(OPTIONS 001-003)

A12CH 01802419 C: FXOTA 470 UF 20% 10 vDCW 56288 1800477 X0Q10F 2
A1202,C3 0180-1B35 C: FXDTA 88 UF 20% 15 VDCW 56288 180D686X0015R2-DYS
A12C4-CT1 0150-0069 C: FXD 001 UF +B0 -20% 500 VDECW 28480 0150-0069
A12C12 0180--2419 C: FXDTA 470 UF 20% 10 vDCW 56289 190D477X0010F 2
AlzJt J2 1251-2955 CONN: PC{Z X 25) 50 CONTALT 05574 3KH25/21Jv12/079
ATZLI, L2 9100-3337 COIL: FXD 100 UH 20% 10 KHZ 29800 BP2650

A1ZMP1 4040 0749 EXTRACTOR: PCBOARD BROWN 28480 4040-0749
A12MP2 40400750 EXTRACTOR: PCBOARD RED 28480 4040-0750
A12R1-R15 0684—6805 R: FXD COMP 68 GHM 10% 1/4W Q21 CBE805

ATZR16, R17 06988052 R: FXD COMP 4.7 OHM 10% o112 CB 0BD
ATzU1-u4 18200658 IC: TTL HEX DRIVER 01285 SN7407N

A12U5, UG 1820--1195 1C: TTL QUAD FLIP-FLOP 21295 SN74L5175

Al3 03575~566513 1 BOARD ASSY:PANEL SWITCH 28480 03575-66513
A13CR1 1901-0025 14 DIODE:SILICON LOOMAZLY 07263 FD 2387
41351 ILC0-2726 3 SWITCH: ROTARY 2-POSITION 28480 3100=2726
A1352 3100=-2728 1 SWITCH: ROTARY 4-POSITION 28480 3100-2728
Al1353 3100=-2T727 1 SWITCH: ROTARY 3-POSITION 28480 3100-2727 7
21354 3l00-2726 SWITCH: ROTARY 2=-POSITION 28480 3100-2726 H
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A1355 3100-2726 SWITCH:ROTARY Z-POSITION ZB480 3100-2726
Ala 03575-66514 1 BOARD ASSY:POWER SUPPLY 284380 03575-66514
Al4Cl 0i50-0CT1 3 C:FXD CER 400 PF 5X 1000VDCW 56289 COL6B102E4014527=COH
AE4C2 0160-2207 7 CiFXD MICA 300 PF 53 28480 0160-2207
#14C3 01 80-1835 C:iFXD TA &8 UF 20% 15VODCW 562 89 150D686X0015R2=DYS
Al4C4 0160=-22G7 C:FXD MICA 3030 PF 5% 28480 0160-2247
A14C5 0180~1835 CiFXD TA 68 UF 20% 15VDCHW 56289 150D686XCGG15R2=DYS
sL4CE 0L50-0071 CiFXD CER 490 PF 5% 1000VDCW 56289 COl6B102E4QL3527=CDH
21407 0160-2207 C:FXD MICA 300 PF 5% 28480 0160-2207
AlaCs 0L80-0106 CiFXD ELECT &0 UF 20% &VDCW 28480 0180=0166
£1aC9 0150=-0C71 CtFXD CER 400 PF 5% 10DOVOCHW 56289 CD14B1lO2E401JSZ27~-CDH
214C10 0160-22G7 C:FX0 MICA 300 PF 5% 28480 0160=2207
#14C11 0LB0-0104 CIFXD ELECT &0 UF 20% 6VDCHW 28480 0185-0106
A14C12 oL&a0-2207 C:FXD> MICA 300 PF 5% 28480 0le-2207
214C13 0L80=0106 C:tFXD ELECT &0 UF 20T 6VDCHW 28480 01680=0106
f14Cl4 QL50=0C71 CzFXD CER 400 PF 5% LOOOQVDCH 56289 CO16B102E4QLA527=COH
Al4C15 Qle0-220T C:FXD MICA 300 PF 5% 28480 0leG-2207
Al4lla Q180-0196 C:FXD ELECT 60 UF 20EF &6VDCHW 28480 0180=51G6
Alal17 0150-0C71 C:FX0 CER 400 PF 5% 10G0OVOCMW 56289 CD1681G2E401J527~C0H
Al4C1B 01460=22G7 C:FXD MICA 300 PF 5% 28480 01602207
£14C1S 0180=~0106 C3iFXD ELECT 40 Uf 20% 6VYDONW 28480 0180~0106
A14CR1 NOT ASSIGNED
B14CR2Z 1901-0¢25 DIODE:SILICON 1OOMA/LY 07263 FD 2387
Al4CR3 1901=-002% DIODE:STILICON LGCMA/SLY 07263 FO 2387
Al4CRa 1901~-0025 DICDE:SILICON LOOMA/LV 07283 FD 2387
A14CRS5 1902~-0025 2 QIODE, BREAKOCDWN: 10,0V ST 400 MW 284840 19G2«0028%
214CRa 1902-0T77 1 DIODE: BREAKDOOWN 6.2V 5% 04713 1NE2S
214CRT 1901~0025 DOIDDE:SILICON LOGMA/LY 07243 FD 2387
AlaCRE 1901-0025 DICDE+SILICON LOOKA/LY 071263 FO 2387
A14CR1G 1902-002% DIODE,BREAKDOWN:10.0Y SX 400 MW 28480 19G2-0G25
Al4CRLi 1901~-0025 DIODE:SILICON LOCMA/S1V 07263 FD 2387
AlaCR12 1901-0025 DIODE:STLICON LODMA/LY 07263 FD 2387
#14CR13 1991=-0025 DIODE:SILICON LOOMAZLY 07263 FD 2387
A14CR14 1901=-0Q2% OI0CE:SILICON LOOMA/LY 07263 FD 2387
AL4CR1S 1901-0025 DIODE:SILICON LOCMA/LY 07263 FO 2387
Al4CR16 1901=0025 DJIODE:SILICON LODMA/ZLY 07263 FD 2387
A14CRLT 1901=-0025 DIODE:SILICON LOOMA/SLYV 07263 FO 2387
A14CR18 1991-002% DIODETSILICON 100MA/LY Q263 FD 2387
AL4CRID THEL
CR2Z 1901-0028 DIODE: PWR RECT. 75A DO-29 04713 SP1353-¢
AL4IC| THRUCS 1820-0223 INTEGRATED CIRCUIT:CPERATICNAL AMPL. 28480 1820-0223
Al4iCa 1820-0223 INTEGRATED CIRCUIT:OPERATIGNAL AMPL. 28480 1820~0223
Bl4lCh 18200223 INTEGRATED CIRCUIT:CPERATIONAL AMPL. 28480 1820-0223
14106 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
Avally 1820-0223 INTEGRATED LIRCUIT:OPERATICNAL AMPL. 28480 1820=0223
A14MP1L 4040—-0749 EXTRACTOR:PL BOARD, BRONWN 28480 4040=0749
A14MP2 4040-0752 1 EXTRACTOR:PC BDARD, YELLOW 28488 4040-0752
ALGMP3 1205-0023 4 HEAT SINK:SEMICONDUCTOR 95820 207-C8
2401 1854-0404 3 TSTR:S5I NPN 28480 1854-0404
AlaQ2 1853-0010 4 TS3TRiSE PNPISELECTED FROM Z2H3251) 28480 1853=0010
214Q3 1854=0226 2 TSTR:SI NPN 80131 2M43 84
AL4Q4 18%54-0404 T5TR3i51 NPN 28480 18540404
Al4QS 1854-0226 TSTR:51 NPN 80131 ZN43 84
214086 1854-0404 TSTR3SI NPN 285480 1854~ 0404
Al4Q7? 1853~00Q10 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853=0010
2l4QB 1853-6051 4 TS3TR:S1 PNP BOi3l 2N4037
A14Q9 1853-0051 TSTR:151 PNP 80131 284037
214010 1853-0010 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853-0010
214Gl 1853-0051 TSTR: 31 PNP 80131 2N403T
£14Q12 1853-0051 TS5TR:51 PNP 80131 ZN4037
A14Q13 1853=0010 TSTR:SI PNP(SELECTED FROM 2NK3251) 28480 16853=0010
AL4R1 0811-307% 3 RiFXD WW 0.51 CHM 5% 1/2u 28480 0811=-3079
Al4R2 0684-4721 R:FXD COMP 4700 OHM 10X 1/4W 01121 CB 4721
B14R3 0684-1041 REFXGC COMP 100K OHM 10T 1/4N 01121 CB 104t
Al4R G 0698-3512 RIFXD FLM 1180 OHM 1X L/8W 28480 0698-3512
B1&RS 0698=8061 4 RIFXD FLM B8,25K OHM 0,.1X% L/8W 28480 d698—-8061
A14RE 2100-1758 1 R:VAR WKW 1K OHM 5% FYPE V 1MW 284380 2100~-1758
ALaRT 0698-8039 1 RiFXD MEY FLM B.8TK OHM Q.1X 1/8W 28480 0698=8039
Al4RS 0811-3079 RiFXD WW Q.51 OHM 5% 1/2W 28480 0811-3079
A14RG OsB&-4T21 R:FX0 COMP 4700 OHM 10% 1/4MW 01121 CB 4721
A14R10 06841041 R:FXD COMP 100K GHM 10X 1/4W 0l121 €8 1041
b1aR11 06568=8061 RIFXD FLM 84,25K OHM Q.1% 1/48W 28480 0698-8061
Al4RE2 0698-8061 R:FXD FLM B.25K OHM 0.1% L1/8W 28480 0698=-8061
A14R 113 a811-3056 2 RIFXD WHW O.24 OHM 5% 1/2wW 28480 03811t=305¢
Al4R14 ois51-0284 R:FXD MET FLM 150 OHM 1X 1/8W 28480 0757-0264
§-12 {Ref: Change 3}



Model 357564

Table 6-1. Replaceable Parts(Cont'd)

Section VT

o r

Reference |,4p part Number Oty Description Mt Mfr Part Number
Designation Code

£14R15 0698-3279 2 RiFXD MET FLM 4990 OHM 1% 1/8W 28480 0658=3279

214R18 0684-6721 RIFXD COMP 4700 OHM 10% 1/4W 51121 CB 4721

2L4R1T 0684-1041 RiFXD COMP LDOK OHM 10% 1/4MW 01121 CB 1041

AlaR 18 0698-3153 1 R:FXD MET FLM 3.83K OHM 1% 1/8W 28480 0696=3153

LITLIT) Q757-0444 2 RIFXD MET FLM 12.1X OHM 1% 1/8W 28480 0757=044%

L1420 0B11=2771 RIFXD WW O.1% OHM 3% W 01738 RSIB-93

214RZ1 0757-0284 R:FXD MET FLM 150 CHM L% 1/8W 28480 0¥51-0284

214R22 0698-3279 RiFXG MET FLM 4990 CHW 1% 1/8W 28480 0698-3279

214R23 Ca84-4T21 R:FXD COMP 4700 ORM 10% 1/44 01121 CB 4721

PlaR24 0684-1041 RIFXD COMP 100K OHM 10Z 1/4wW 01121 B 1041

LIETES] 06B4~3321 1 R:FAD COMP 3300 OHH 10% 1/4n 01121 C8 3321

FlaR26 0698-8061 RIFXD FLM 8.25K GHM 0.1% L/8W 28480 06 98~ B061

B14R2T C698~8034 1 R:FXD FLM 5,90K OHM 0,25% 1/3W ZB4BO GoY8= 9058

AL4RZE 0811-3CTY R:FXD WW 0.51 OHM 5% 1/2W 28480 0811=3079

Bi4R29 0684-4721 R:FXD COMP 4700 OHM 10X 174w 01121 cB 4721

#14R30 0684=1041 RiFXD COMP 100K OHM 10% 1/4w 01121 CB 1041

414R31 0698-3258 1 RiFXD MET FLM 5.36K OHM 1X 1/8MW 28480 0698=-3254

Alam32 0757- 0444 RIFXD MET FLM 12.1K GHM 1% 1/BW 284 80 DTST- 0444

A14R33 0ei1=30T1 4 AIFXD WM 1.2 UHM 5% 1A 28480 0811=30T1

AlaR34 0B11-3071 RIFAD WW 1.2 OHM 5% 1w 284 80 0811-3071

414R35 Co84=4T21 R:FXD COMP %TO0 OHM 10% L/4W 01121 CB 4721

214R36 0684~1041 R:FXD COMP 1G0K OHM 10X 1/4MW 01321 CB 1041

A14R3T C498~B05% 2 RIFXD FLM 4.32K OHM G.1% 1/0W 28480 0698=8059

214R38 0658=8060 2 R3FXD FLM 8.44% OHW D.1% 1/8HW 28480 06 98=8060

A14R39 0811-3071 RiFXD WW 1.2 GHM 5% LW 28480 0811=-3071

A14R40 0811-3C71 RIFXD WW 1.2 DHM 5% 1W 28480 0811=3071

Al4R41 0684—4T2L R:FXD COMP 4700 OHM 10% 1/4W 01121 LB 4721

£14R42 06841041 RiFXD COMP 100K OHM 10% L1/4M 01121 €8 1041

214R43 C698-8059 RIEXD FLM 4.32K GHM C.1% 1/8W 28480 0698-8059

£14R a4 06596-6060 RiFXD FLM 8.64K OHM Q.1T 145W 28480 06 98~8060

bL4R45 NGT ASSIGNED

AL4R4 6 NOT ASSIGNED

214R47 0684—4721 R:FXD COMP 4700 OHM 10% 1/4W 31121 Ca 4721

AL4R48 06€4—4721 RIFXD COMP 4700 OHM 10Z L/4W 01121 8 +721

415 03575-466515 1 BOARD ASSY:POWER SUPPLY(MOTHER BD) 28480 0357566515

#15C1 0180~2364 1 C:FXD AL ELECT BUAL 3500/1200 UF 15/25¥ 56289 968020105

A15C2 D180-2388 1 C:iFXD AL ELECT DUAL 3500/1200 UF 15/25v 28480 0180-2388

21503 01 80-2394 1 C3iFXD AL ELECT 3000 UF +100-10% 10VDCW 56289 68010359

A15CR1 1501-0028 12 DIODE:SILICON 0.75A 400PLY 04713 SR1358-9

BLSCRZ 1901-0828 DIODE:SILICON 0.75A 400fIV 04713 5R1358-9

#15CR3 1901=-0028 CIODE:SILICON 0.75A 400P1Y 04113 SR1358=9%

ALSCR4 1901=-0024 DIODE:STLICON 0.75A 400PIV 04713 5R1358=9

A15CRS5 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 5R1358-9

415CRe 1901-0428 GIDDE:SILICGN 0.75A 400PIV 04713 5R1358=¢

415CRT 1901-0028 DIGOESILICON 0.754 400PIV 04713 SR1358-9

ALSCRS 1901=0028 SIODE:SILICON 0.75A 40CPIV 04713 SR1358=9

AL5CRY 19010200 DIODE:SILICON 3 A OOPIV 02735 IN4U58

A15CR10 1901-00248 CIODE:SILICON 0.754 40GFIY 04713 SR1358~%

ALSCR1L 1905-0200 DIODE:SILICON 34 IDOPIV 02735 1N4998

AL5CA12Z 1901-0024 QIODE:STLICON O.75A 40QPIV 04713 5R1358-9

215Q1 1854=0072 3 T5TR:SI NPN 80131 ZN3D54

2502 1854=0072 TSTR:SI NPN 80131 2N305%

#1503 1854-0063 2 TSTR:SI NPN 86131 2N3055

21504 1854-00863 TSTR:SI NPN 30131 2N3055

#1505 1854-0072 TSTR:S5] NPN 80131 ZN3054

AI5XAT4A 1251-2034 1 CCNNECTCA: PC EDGE (2 X 10} 20 CONTACT 717856 252-10-30-300
ATBA(STD & OPT 001 03575-26518 BOARD ASSY: INTERFACE SUBSTITUTION 28480 03575-26516

BL&BIOPT 002 ONLY!|  03575-66552 1 BOARD ASSY:INTERFACE NEGATIVE 28480 03575 66542

At 0160- 2964 C:EXD OLUF 25 2R480 D60 -26d

AlGC2 THRU €6 NOT ASSIGNED

s1607 01509050 4 CiFXD CER 1000 PF +B0-20% 1000VDCW 56289 CO6TH102E1022526=C0H
b1608 0150=-0050 Ci1FXD CER 1000 PF +80-20% 1000VDCW 56289 CO678102E1027526-CDH
Alel 01500050 C:FXD CER 1000 PF +80 207 1000VDOw 56289 CO6T810E 1022826 -CDH
AleCID 0180 0304 3 C:FXD ELECT 4.7 UF 10V 28480 01800309

sl6C11 €150=0050 C:FXD CER 1000 PF +80-Z0X 1000VOCH 56289 CO&6T8102E1021526~C0H
216C12 0180=D309 C:FXD ELECT 4,7 UF 20% LOVDCW 56289 15004 75X0010A2-0DY§
2416013 0140-3658 1 C:FXD POLY 10 UF 10% 50VDCW 28480 0160-3658

416814 0180-0291 CiFXD ELECT 1.0 UF 10% 35vOCW 56289 150D105X03542=0Y5
B16C1S 0180-0291 CiFXD ELECT 1.0 UF 10% 35vOCW 56289 1500105X903542-0¥5
AleCR1 1901-0040 DIODE: SILICON B0MA 30WV a7263 FDGlOBa

Al6CRZ 1901=0040 DICDE: SILICON 50MA 30WV 67263 FDG1088

A16CR3 1901-0040 DICDE: SILICON SDMA 30wV 07263 FOGL088




Section VI Model 3575A
Toble 4.1, Replaceable PartsiCont’'d)
Reference L Mir
. . Nu r{ Qt Description Mfr Part Number
Designation HP Part Numbe Y p Code
A18CR4 -CRS 1801-0040 1 DIODE: SILICON SO0MA 30WY 07263 FDG1088
ATBICT 1820--1112 1 IC: DIGITAL 01295 SN74L574N
AIEI TR 107 1B20-1195 o IC: DIGITAL 01285 SN74LS175N
AVRICs THRUICT ES20-ud7 1 4 T TTL HEX INVFRTFR.DRIVER 01245 SN7406N
ATGICT 1#20 0174 2 IC: [11 HEX INVERTIR 11295 SNTI04N
8161C13 1820-0506 2 IC:DIGITAL 2-INPT»4=BET MULTIPLEXER 18324 NB2668
AlsIC1S 18200508 IC:DIGITAL 2-INPT+4-BI¥ MULTIPLEXER 18324 NB266B
Al16IC15 1826=0515 1 1IC:TTL DUAL RE=TRIG/RE=SET MONO=MULTI 07263 UTB960259%
A161C16 1820-00648 1C:TTL TRIPLE 3=INPUT POS NAND GATE 12040 SN7410N
H161IC17T 1820-0054 IC:TTL QUAD Z2-INPT NANG GATE Q0129% SNT400N
AlalC1y 18200174 10 TTL HEX INVERTER 01195 SNT404N
216MP | 4040-07354 1 EXTRACTOR: PC BOARD, BLUE 2B480 4040-0T54
A16MP2 4040-0749 EXTRACTOR: PC BOARD, BROWN 28480 4040-0749
#1601 1654-0071 TSTR:ST NPNISELECTED FROM 2N3T04} 28480 1854=0071
#1602 1854=-0071 TSTR:ST NPN(SELEGTED FROM 2N3704) 28480 1854=0071
A16Q3 1854-0471 TSTR:SI NPN(SELECTED FROM 2N3T704) 284B0 1854~0071
21604 1854-072¢ 1 TSTRISI NPN RO131 IN438a
41605 18530020 TSTR:SI PNP (SELECTED FROM 2N3702) 28450 1853-0020
Ala0b 1853=0020 TSTR:SI PNP{SELECTED FROM 2N37021} 28480 1853-0020Q
#1647 1853-0020 TSTR:ST PNP{SELECTED FROM 2N3702) 28480 1853=0020
11608 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702} 28480 18530020
21609 1854=3C71 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854=00Q71
£16010 1854-0CT1 TSTR:SI NPN{SELECTED FROM ZN3T04) 28480 1854-0071
AlsRY 06834725 R: FXD 475K 5% 28480 0683-4728
AlG6R2 06835625 R EXD 56K 5% 25W 01121 €8 5625
A16R3 NOT ASSIGNED
£16R4 NOT ASSIGNED
AL&RS 1810-0041 3 R:NETWORK,8 RES. 2,7TK OHM 5% 28480 1810=0041
£16R6 06845621 RIFXD COMP 5.6K OHM 10T L/4MW 01121 C8 5621
A16RT C6B4—4721 R:FXD COMP 4700 OHM 10% 1/4MW o121 CB 4721
2i6RE 0684-5621 RIFXD COMP 5.6K OHM LOX L/4M 01121 CB 5621
216R9 0684-4721 RIFXD COMP 4700 DHM 10% 1/4W 01121 €B 4721
ALERLO 0684=1021 R:FXD COMP 1GC0O0 OHM 10% L/74W 01121 CB 1821t
2l6REL 07570467 1 R:FXD COMP 1Z1K DHM 1X 1/8W 28480 0757-0467
AleR12 0683=1255 L R:FXD COUOMP 1.2 MEGDHM 5% 1/4W olizl CB 1255
216A13 0683-1245 1 RIFXD COMP 12 MEGOHM 5% 1/4W ol121 CB 1265
Al6R14 06983228 2 R:FXD MET FLM 49.,9K OHH X 1/8W 284 80 0698=3228
AL6R1S 0684-4721 R:FXD COMP 470C0 OHM 10% 1/4W 01121 CB 4721
Al6Rl& 06 84=5521 RiFXD COMP 5.6K CHM 10% 1/6W 01121 CB S621
£16R1T 0684-4721 RIFXD COMP 4700 OHM LOT 1/4W 01121 CB 4721
2ioR18 06B4~5521 RiFXD COMP 5,6K OHM 10T 1/4W 0112t €8 5621
£16R19 06 84-4721 RIFXD COMP 4700 OHM 10% 1/4W 01121 CB 4721
ALGR2D CoBa=5621 RiFXD CQMP %.6K OHM 10% 1/4W 01121 CB 5621
£16R21 06 84-4721 RIFXD COMP 4700 OMM 10X 1/4W 01121 CB 4721
ALOR22Z 0585-5621 RiFXD COMP 5.6K OHM 10T 1/4u 01121 ce 5621
B16R23 0684-4721 R:FXD COMP 4700 OHM 10X L/4W a1121 cB 4721
ALBR24 CHB4-5621 RIFXD COMP S,6K OHM 10X L1/4W ell21 Ca 5621
A1H6R25 O6U% - 3260 1 RFXD FLM 344K OHM 12 1/8W 28480 0698 -3160
216RZ6 0698=-3228 RIFXD MET FLM 49.9% DHM 1% 1/8W 28480 0698-3228
A16R27 0684-4721 R:FXD COMP 4700 OHM 10% 174N 01121 CB 4721
#16R28 0624-5621 RIFXD COMP 5.6K OHM 10% 1/4W 01121 CB 5621
Al&R2Z29 07570444 1 RIFXD FLM 121K OHM 1% |/BW 28450 0757-0444
416R30 0684-4721 RIFXD COMP 4700 OHM 10X 1/4W 01121 CB 4721
AL&6R3L 06B84—1041 R:FXD COMP LO0OK GHM 10X 1/4W 01121 CB 1041
416R32 06B4=] 04l RiFXD COMP 100K OHM 10% 1/4% 01121 Ch 1041
A16R33 06 84=1021 R:FXD COMP 100G OHM 10X L1/4W al1z1 £8 1021
216R 34 0684-1021 RIFXD COMP 1000 OHM 10X 1/4W o112k CB 1021
216R35 0684~1031 R:FXD COMP 10K OHM 10X 1/4W 01121 CB 1031
A16R36 0684=1031 R:FXD COMP 10K OHM 10X 1/4W a1121 CB 1031
AL6R3T 0hB4=1031 R:FXD COMP 10K OHM 10X 1/4&W ol121 C8 1031
AleR38 0684-1921 RIFXD COMP 1000 (OHM 10X 1/4% oki21 CB L1021
B1aR39 06 84-1021 REFXD COMP LOOGD DHM 10X 1/4W oLizl c8 1921
#16R40 0684-5621 RIEXD COMP 5,6K OHM 10T 1/4M 01121 cB 5621
AloR41 THRU R43 1810 0041 R: NETWORK. 8 RES. 17K OHM 3% 28480 1810-0041
B16XAL9 1251-2955 CONMECTOR:PC {2 X 25150 CONTACY 05574 IKHZB/21IV12/0T9
AlaC 0357566553 BOARD ASSY INTERFACE POSITIVE 28450 03575_66543
(THIS ASSEMBLY IS USED WITH THE GPTION 003 ONLY.
THE PARTS LIST IS IDENTICAL TO A16B EXCEPT FOA
THE PART NO. CHANGE OF A16ICB—IC11 BELOW.)
AL6ICR THREICT ] 1820 0n6k IC: TTL HEX DRIVER 01255 SNT4OIN
AlT 03575~66517 1 BOARD ASSY:MOTHER 28480 03575-6651T
ALTXAL 1251-1804 9 COMNECTOR2PC EOGE L ROW 22 CONTACT 71785 252-22~30-310
F1TXAZ 1251-1804 CONNECTORIPC EGGE 1 ROW 22 CONTACT 71785 252-22-30~310
LTHAS 1251-1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252-22-30~310




Model 3575A

Table 6-1. Replaceable PartsiCont'd)

Section VI

Reference o Mfr
. . HP Part Number | Qt Description Mfr Part Number
Designation Y P Code
21TXASG 1251~1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252-22-30~310
217185 12511604 CONMECTOR:PC EDGE L ROW 22 CONTACT 71785 252-22-30-310
£1T%A6 1251-1604 CONNECTCR:PC EDGE 1 ROW 22 CONTACT 71785 252-22-30-31C
F1TAAT 1251-1365 4 CONNZPC 44 12X22) CONTACTS 71785 252=22=30-300
1LTXAB 1251-1365 CONN:PC 4% (2X22} CONTACTS 71785 252-22-30-300
L1TXAY 1251-1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252~22=30=-310
S1TXALD 1251-1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252=22-30-310
AITXALL 1251-1604 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 252=22-30-310
21TXAL2 1251-5365 CONN:PC 44 {2X22) CONTACTS 71745 252-22-30-300
$1TXA13 1251-1433 1 CONNECTOR:PCUI X 15) 15 CONTACT 71785 252-15-30-3i0
F1TXALY 1251-1632 1 CONNECTOR: PC 1 X 12 CONTACT 71785 252-12-30- 310
AlTrALE 1261-1365 CONN: PC 44 (2 X 22} CONTACTS 71785 252-22 30-300
als 0860 -0444 1 PWR MODULE, UNFILTERED 28430 0960—0444
A19{0PT 002, 003 €3575-66519 1 BOARD ASS5Y¥:INTERFACE CONNECTOR 28480 03575-66519
Al19 1251-0087 1 CONNECTOR:FEMALE 50=PIN MINAT 28480 1251-0087
2y9MP L 03575-01208 1 BRACKET : INTERFALE CONNECTOR 28450 $¢3575=01204
L19MP2 1530-1698 1 SUPPORT :PC BOARD 28480 1530=1698
A20, 21,22 5060-9188 ! PANEL METER ASSEMBLY [35754 STD, 28480 5060- 9168
OR OPTION 001} OR
50609127 1 PANEL METER ASSEMBLY (35754 OPTIONS 28430 5060-8127
502 OR 003)
420 5061--0747 1 PANEL “ETER MOTHER BD ASSY {PART OF 28480 50610747
OR 5060-5188;
5061-0741 1 PANEL METER MOTHER BD W EXT. TRIGGER 28480 5061--0741
ASSY {PART OF 5060 9127}

A20C1,C2 0160-2004 2 C:FXD 200 PF 28480 0160-2094
A20C3 2180-0114 I C:FXD 6.8 UF 10% 35vDC 56289 1500685X 903582
A20C4, C5 0140-0234 2 C:FXD 500 PF 1% 300WVDC 72136 DM15F501F0300WV 1C
A20C6 0160--4045 1 C:FXD 1000 PF 28480 01604040
A20CTw 1 C: FXD 68 UF, 6V 56289 150D685X0006A2
A20CR1» 1901--0518 1 DIODE: SCHOTTKEY 28480 1801-0518
A20CR2 1902 - 0686 1 DIODE: BKDN 6.2V 04713 1N825
A2001 = 1864 -0071 1 TSTR:NPN SI 28480 18540071
A20R1, R2m 0683 5125 2 R:FXD 51K 01121 CBE125
A20R3= 0683 1025 1 RIFXD 1K 01121 CB10256
A20R4w 0683-1035 1 R:FXD 10K 01121 CB1035
A20RS 0698-3515 q R:FXD 5.8K 1% 1.8W 16298 C4—-1/8-TO-5801—F
A20R6 06984488 1 RFXD 267K 1% 1:8W 24548 C4A-1/8-TO-2672-F
A20R7 06984462 ! RIFXD 768 OHM 1% 1:8W 24546 C4-1/8-TO-768A—F
AZORS - 10 06837505 3 R:FXD 75 OHM 5% 1:4w 01121 Ce7s0s
AZ0U1n 18200583 1 IC:DIGITAL 27014 DM74LOON
A20U2 1820 0595 1 IC:DIGITAL 27014 DM74L73N
A20U3 1826-0119 1 IC:ANALOG 18324 NEBEST

1200-0462 20 SOCKET:IC 24995 3-116141-2

«Contained on the 5061-0736 assembly only
#Contaired on the 5061-0739 asserbly only,

mCornporents designated by mare only contained on 5061-0741
Maother Board Assy.

6-15




Section VI Meodel 35754

Table 6-1, Replaceable Parts{Cont'd)

Reference s Mfr
. . HP Part Number | Q Description Mfr Part Number
Designation ty P Code
A1 5061-0740 1 PANEL METER DISPLAY BD ASSY 28480 5061 -0740
A21052-D510 1990-0419 9 DIO:LIGHT EMITTING 28480 1990-0419
A21Q1-08 1853-0016 6 TSTR:&I PNP 28480 18530016
AZ1R1-R7 0682-7505 7 R:FXD 75 OHM 5% 1/4wW 01121 CB7505
AZ1RE-R11 0683--5115 5 R:FXD B10 OHM B% 1/4W o121 CB5115
A21R12 0683 1025 1 R:FXD 1K 5% 1:4%W 01121 CB1025
A21R13 0683-5115 R:FXD 510 OHM 5% 1/4W 01121 CBB116
AZIR 14 0683--1015 1 R:FXD 100 OHM 5% 1:4w 01121 CB1015
AZ1R15 0683-3015 1 R.FXD 300 OHM 5% 1/4W 01121 CB3015
A21R16 0683-3005 1 R:FXD 30 OHM B% 1/dw 01121 CB3005
A2TU1 1820-0995 1 IC:DIGITAL DECODER 01295 SNT447AN
A2TUZ- U4 1990--0490 k! DISPLAY :NUMERIC 28480 1990- 0490
A21U5 1990- 0491 1 DISPLAY POLARITY/OVERRANGE 28480 19900491
A21U6 18200471 1 IC:HEX {NVERTERS BUFFERS/DRIVERS 01285 SN7406N
A22 50610736 1 PANEL METER A/D BD ASSY 28480 50610736
OoR {PART OF 5080 .-5188) OR
5061-0739 1 PANEL METER A/D BD ASSY 28480 S061-073%
IPART OF 5060 9127)
AZ2C1 » 0160-0170 1 C:FXD .22 UF 25WVvDC 28480 0160—-0170
A22C2 * 0160--4243 1 C:FXD 022 UF 10% 50V 84411 HEW249
822C3 01604244 1 C:FXD .1 UF 10% S0WVDC 84411 HEW248
a22C4 0121-0178 1 C: vV TRMR 200V 00886 304322 16/60FPF N1500
AZ2CH* 0140-0205 1 C: FXD 82PF 5% 300WvDC 72136 DMI15E62060300WV 1CR
A22C6 * 0160-0127 1 C: FXD 1 UF 25wvDC 28480 0150-0121
AZ22CR1 19023149 1 DIODE: ZENER 9.08 V 04713 5210939170
AZ22CR2 1901-0040 1 DIODE: 51 50MA 30V 28480 1901-0040
22201 18850309 1 TSTR:MOSFET P-CHAN E—-MODE SI 04713 2N4352
A2202 1853-0036 1 TSTR:PNP SI 28480 18563-0036
A22R1 06988312 7 = FXD 499K 05% 1/8W 30983 MFAC1/8-T2-4993-D
A22RZ 06986914 2 R:FXD 556K 0.5% 1/8W 19701 MFA4C1/8-T2—5562-D
AJZR3 0698 - 4458 1 R:FXD 24.9K 1% 1/8W 24546 C4—1/8-TD-2492—F
A22R4 06986388 1 R:FXD 70K 1% 1/8W 18701 MDAG1 /8- T9-7002—F
A2ZRS 2100-1738 1 R:VAR 10K 5% 19701 ET50W103
A22R6 0698 7082 1 R:FXD 100K 1% 1/BW 19701 MFACT/8—TS—1003-F
A2ZR7 06986360 1 R:FXD 10K 0.1% 1/8W 18701 MF4C1/8-T9—1002—8
A22RB 05088914 R:FXD 556K 05% 1/8wW 19701 MF4C1/8-T2-5562-D
AZ2R9, R10 06835128 2 R:FXD 5.1K 5% 1/4W 01121 CB5125
A2ZR1 0683-1235 1 R:FXD 12K 5% 1/4W 01121 CB1235
A22R12 = 0683- 2436 1 R:FXD 24K 5% 1/4W 01121 £B2435
A22U1 1826-0195 1 1C: ANALOG PROCESSOR 28480 1826~-0195
A2202 1820-1252 1 IC: DIGITAL PROGESSOR (16 PIN} 28480 1820-1252
OR {(PART OF 5061-0735} QR
18201474 1 IC: DIGITAL PROCESSORe(28 PIN} 28480
{PART OF 5061--0739}

A220U3 1820-0944 1 1C:DIGITAL, TRIPLE 3—INPUT NOR GATE 28480 18200944

03431-01201 2 BRKT:MTG

Ceontained on the 5061-0736 assembly only. *Contained on the 5061-0736 assembiy only.
Contained on the 5061-0739 assembly only. =Contained on the 5061-0739 assembly only.



Model 3575A

Table 6-1. Replaceable Parts{Cont'd}

Section VI

Reference . Mfr
: - HP Part Number | Ot Description Mfr Part N
Designation \ p Code umber
CHASSIS MOUNTED COMPONENTS
c1 Di60-3441 2 C. FXD CER 0.002 UF 20% 3K VDGCW 71580 D030.202
[ 4 0160-3441 C: FXD CER 0.002ZUF 20% 3 K VOCW 71590 po30-202
F1 2110-0338 1 FUSE: SLOW BLOW 0.6 A, 250V {115V OPERATION}
F1 Z2110-0044 1 FUSE: SLOW BLOW 03 A, 250V (230 v OPERATION}
J1 CONNECTQR: INPUT {P/O W1}
52 CONNELTOR: INPUT IP/O W2}
J3 1250-0083 2 COMNECTOR: RF 77068 3082441
J4 1250-0083 CONNECTOR: RF TI068 3068241
J5 1510-0076 1 POST: BINDING JADE GRAY 28480 1510-0076
51 3101-0896 1 SWITCH: TOGGLE 28480 3101.0886
52 3101-1179 1 SWITCH: TOGGLE 28480 31011173
T 9100342 1 XFMR: POWER 28480 9100-3237

35754-C-2628

Figure 6-1. Mechanical Parts (Mainframe).
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Secticn VI

Table 6-1. Replaceable Parts|Cont'd)

Model 3575A

Reference . Mfr
: A Q Description Mfr P
Designation HP Part Number ty P Code art Number
CABLES
w1 03575-616M 2 CABLE ASSY: INPUT {INCLUDES 41} 28480 03575.61601
w2 03875-61601 CABLE ASSY: INPUT (INCLUDES J2} 28480 03676-61601
w3 03575-61612 2 CABLE ASSY: PREAMP (iINCLUDES PI1:J1 AND P2) 28480 0357561813
w4 0357561613 CABLE ASSY. PREAMP {INCLYDES P1/J1 ANO P2} 28480 03575-61813
wh D3575-61603 1 CABLE ASSY: CHANNEL A {INCLUDES P1 ANOP2) 28480 N3576-61603
WB 03575-61604 1 CABLE ASSY: CHANMNEL B (ONCLUDES P1 AND P2} 28480 B3575-6i604
w7 0357661505 1 CABLE ASSY: CURRENT ¢INCLUDES P1/J1 AND P2} 28480 }3575-61605
wa 03575 61606 2 CABLE ASSY: (BETWEEN JT AND CHASSIS) 28480 03575-61606
wg 0357561606 {ABLE ASSY: (BETWEEN J2 AMD CHASSIS) 284870 03575-61606
Wi0 03575-81807 1 CABLE ASSY: POWER SWITCH 284810 03575-61607
Wi D3575-51608 1 CABLE ASSY: (BETWEEN I8 AND CHASSIS) 28480 03575-61608
wiz 8§120-1378 1 CABLE: POWER 28480 8120-1378
MECHANICAL PARTS
IREFER TO FIGURES KT AND 6.2}
MP1{STD 3575A} 7101-0266 1 MASK: DISPLAY 28480 7101-0268
WMP1 {OPT Q01 Q03 7101-0265 1 MASK: DISPLAY 28480 71010265
MP2 03575-21201 ? ASSY- FRAME 28480 03575-21201
MP3 03575-01212 1 PANEL: DISPLAY 28480 03575.01204
MP4 0357526802 1 TRIM. TOP PANEL 28480 03575-26802
MP5 2360-0184 4 SCREW
WMPBE 03575-04101 1 COVER ASSY: TOP 28480 03575-0410t
MP7 2350-0196 SCREW
MP8 0380-2006 BUSHING {FOR T1}
MPg 2200-076E a9 SCREW: MACH
MP10 3357501207 1 BRACKET: TSTR MTNG 28480 03575-01207
MP1 03575.04104 1 LOVER: AC TERMINAL 28480 03675-04101
MP12 2200-0766 SCREW: MACH
MP13 0367521101 1 HEAT SINK: POWER SUPPLY 28480 03575-21101
MP14 B3575-00203 1 PANEL: CONNECTOR MTNG 28480 03575-00203
MP15 03575-04103 1 COVER: INTERFACE CONN 28480 03576-04103
MP16 23609195 SCREW
2150-0198 WASHER: LOCK
MP17 6960-0010 Z PLUG: HOLE
MP18 03h75.00202 1 PANEL: REAR 28480 03575-00202
MP19
RIGHT SITE 2510-0060 SCREW
03575-24103 1 PLATE: SPACER 28480 03575-24103
LEFT SIDE 2510-0052 SCREW
2510-0190 1 SCREW: INSULATOR 28480 03575-24108
D3§75.24108 SPACER: INSULATOR
2130-0343 WASHER: INSULATOR
305p-0026 WASHER: FLAT
2190-0087 WASHER: LOCK
2580-0015 NUT
WMPZD 2360-0192 SCREW
MP21 03575-04102 1 COVYER ASSY: BOTTOM 23480 036175-04102
WMP22 6000-8589 2 COVER: SIDE 28480 5000-8588
MP23 5000-0050 2 PLATE: FLUTED 28480 5000-2050
MP24 1430-0037 1 STAND: TILT 28480 14980-0030
WMP25 5060-0767 5 ASSY: FOOT 28480 5060-0767
MP2E 0357526803 1 TRIM: BOTTOM PANEL 28480 03575-26803
MP2Z7 03575-00211 1 PANEL: FRONT 28480 03575.00211
MP28 00310-48801 4 WASHER: SHLDA 28480 20310-48801
MF29 0370 1049 § KNQB: POINTER 28480 0370.1099
MP30 03575-26801 1 TRIM. CENTER 28480 03676-26801
MP31 (STD 35754} 0357540201 1 WINDOQW- DISPLAY 28480 03575-40201
MP31 (OPT 001003} 03575-40782 1 WINDOW: DISPLAY 28480 03575-4020Q2
MP3z 2209-0084 4 SCAEW
MP33 03575-25502 1 SHIELD: CARO NEST 28480 03575-26502
Mp34 D3575-25501 B SHIELD. CAAD NEST 258480 03575-25501
MP35 3575-01209 1 STRAP: RETAINER 284810 0357501209
MP3G 03575-24104 2 COVER: AT/AZ 28480 03575-24104
MP37 03575-24105 2 COVER: A3 /A4 28480 03575-24105
MP3a 0#3576-24107 1 COVER: A8 28480 03575-24107
MP33 03575-24106 1 COVER:- AD 28480 0357624106
$-18

(Rel: Change 2, 3)




Model 35T5A

Table 6-1. Replaceable Parts(Cont'd)

Section VI

MP25

J4E3R-B-3106

MP22

MP21

Reference L. Mfr
. . HP Part Number | O Description Mfr Part Number
Designation ty P Code
MISCELLANEQUS PARTS
0357501211 1 BRACKET: INTERFACE BDARD (REINFORCES A16B) 28430 0357501211
1410-1017 n BUSHING: INSULATO®R (FOR A1501-05MTNG) 28430 14101017
5000-5085 1 CLIP: POWER MODULE {Aa18} 28430 50005085
0610-0075 4 CLIP: TINNERMAN (TOP AND BOTTOM COVERS) 28480 0510-0075
5040 5932 1 COVER: POWER SWITCH 2848¢ R040-5932
B403-0151 2 GUIDE: PC BOARD GREY 28430 04030151
N403.0152 3 GUIDE: PC BDARD ELACK 28484 1403-0152
0403.0153 4 GUIDE: PC BOARD BROWN 2848¢C 04030153
0403-0154 1 GUIDE: PC BOARD RED 28480 0403-0154
0403-0156 1 GUIDE: PC BOARD YELLOW 28480 0403-0158
04G3-0760 2 GUIDE: PC BOARD WHITE 28480 0403-0160
3400704 2 INSULATOR (FQR J&}
03575-24101 1 INSULATOR: PLATE (BETWEEN CHASSIS AND A7) 28480 03575-24101
{1340.0770 1 INSULATOR: TSTR BRKT (BETWEEN CHASSIS AND A15}) 284480 0340-0770
0340-6583 2 INSULATOR: TSTR (FOR A15 03, Q4) MICA 8G464 7483-10-03
0340-0838 3 {INSULATOR: TSTR (FOR A15 01,02, G5} 28480- 0340-0838
03575-34411 1 KIT: ACCESSORY, INCLUDES THE FOLLOWING: 28480 03575-84411
8060-5987 1 EXTEMDER: PC Z X 10-PIN 28480 5060-5387
50605588 1 EXTENDER: PC 2 X 32 PIN 28480 5060-5388
BOB0 5989 i EXTEMDER: PC 2 X 22-PIN 28430 5060-5389
MP23
MP2E

Figure 6-2.

Mechanical Parts (Panel Frame).



