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CERTIFICATION

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

WARRANTY AND ASSISTANCE

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

If this product is sold as part of a Hewlett-Packard integrated instrument
system, the above warranty shall not be applicable, and this product shall be
covered only by the system warranty.

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this manual.
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CATHODE-RAY TUBE WARRANTY
AND INSTRUCTIONS

The cathode-ray tube (CRT) supplied in your Hewlett-Packard Instrument and replacement
CRT's purchased from HP are warranted by the Hewlett-Packard Company against electrical
failure for a period of one year from the date of sale. Broken tubes and tubes with phosphor or
mesh burns are not included under this warranty. No other warranty is expressed or implied.

INSTRUCTION TO CUSTOMERS

If the CRT is broken when received, a claim should be made with the responsible carrier. All
warranty claims with Hewlett-Packard should be processed through your nearest Hewlett-
Packard Sales/Service Office (listed at rear of instrument manual).

INSTRUCTIONS TO SALES/SERVICE OFFICE

Return defective CRT in the replacement CRT packaging material. If packaging material is
not available, contact CRT Customer Serivce in Colorado Springs. The Colorado Springs
Division must evaluate all CRT claims for customer warranty, Material Failure Report (MFR)
credit, and Heart System credit. A CRT Failure Report form (see reverse side of this page)
must be completely filled out and sent with the defective CRT to the following address:

HEWLETT-PACKARD COMPANY
1900 Garden of the Gods Road ’
Colorado Springs, Colorado 80907

Attention: CRT Customer Service

Defective CRT's not covered by warranty may be returned to Colorado Springs for disposition.
These CRT's, in some instances, will be inspected and evaluated for reliability information
by our engineering staff to facilitate product improvements. The Colorado Springs Division
is equipped to safely dispose of CRT's without the risks involved in disposal by customers
or field offices. If the CRT is returned to Colorado Springs for disposal and no warranty
claim is involved, write "Returned for Disposal Only” in item No. 5 on the form.

Do not use this form to accomplish CRT repairs. In order to have a CRT repaired, it must be
accompanied by a customer service order (repair order) and the shipping container must be
marked "Repair” on the exterior.

5950-71 24]




CATHODE-RAY TUBE FAILURE REPORT

(This form must accompany all warranty claims and MFR/HEART credit claims.)

Date

Submitted By (Name)

Name of Company

Address

1. HP Instrument Model No.

2. HP instrument Serial No.

3. Defective CRT Serial No. Part No.

4. Replacement (New) CRT Serial No.

5. Please describe the failure and, if possible, show the trouble on the appropriate CRT face

below.
6. Type of Claim: Warranty = MFR. HEART
7. HP Sales/Service Office MFR/HEART or Customer Service Order No. _____

QN 5950-71y
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Section I

Model 3580A

Table 1-1. Specifications.

FREQUENCY

Frequency Dial Accuracy: * 100 Hz, 20°C to 30°C; + 300 Hz,
0°Ct0 55°C

Display Accuracy: Frequency error between any two points is
less than + 2% of their indicated separation.

Bandwidths: |1 Hz 3 Hz 10 Hz 30 Hz 100 Hz | 300 Hz
(accuracy o =
+ 15%) (25°C +5 C)
AMPLITUDE
Amplitude Accuracy: Log Linear

Frequency Response:*

20 Hz—20 kHz +0.3dB + 3%
5 Hz—50 kHz + 0.&}3dB + 5%
Switching Between Bandwidths (25 C):
3 Hz—300 Hz +05dB + 5%
1 Hz—300 Hz +1dB + 10%
Amplitude Display: +2dB + 2%
Input Attenuator: +0.3dB + 3%
Amplitude Reference Level:
(IF attenuator)
most sensitive range +1dB + 10%
all other ranges +1dB + 3%

*Standard 3580A and Option 002 unbalanced input.

Dynamic Range:
Display Range (Log 10 dB mode): > 80 dB

Noise Level: “Noise level is measured with 50 ohms placed
across the input terminals. On the 30 to 300 Hz band-
width use maximum display smoothing. The noise level as
a function of frequency is:"” (Refer to noise vs frequency

graph).
-120
BW =300 Hz
a \
° BW=30 Hz
-140
% 100 V) T
] BW= | Hz
-160
10 100 1k 10k 100k
FREQUENCY 3580A-B-3565

Distortion (THD and IM):
Std 3580A: > 80 dB below input reference level,
Option 002: >80dB below input reference level for
signals below 0 dBm and above 100 Hz.

Spurious Responses: > 80 dB below input reference level
Line Related Spurious: > 80 dB below input reference level
or - 140dBV (0.1 uV)
Below - 90 dBm for Option 002 Balanced-Terminated In-

put,
IF Feedthru:
Input Feedthru
>10V - 60 dB or lower
<10V - 70 dB or lower

Zero Response: > 30 dB below input reference level

Noise Sidebands (1 Hz Bandwidth): more than 70 dB below
peak of CW signal + 10 Hz away from center of response.

SWEEP
Sweep Times: 0.1 sec to 2,000 sec

Accuracy: + 5%

Log Sweep: 20 Hz to 43 kHz

o Accuracy: * 20% after 3 continuous sweeps

BALANCED INPUT (Option 002 only)

Frequency Response AI: + 0.5dB, 40 Hz to 20 kHz for signals
below + 20 dBm.

Common Mode Rejection: > 70 dB at 60 Hz

OUTPUTS
Recorder Outputs:

X-Axis: OVto+5V +25%
Y-Axis: OVto+5V +25%

Tracking Oscillator Output:

Frequency Response:
Std 3580A: + 3%, 5 Hz to 50 kHz

Opt. 002: + 0.5 dB, 100 Hz to 20 kHz, 10 kHz
Reference, 600 £2 load.

Frequency Accuracy: * 25 Hz relative to center of

passband

L .O. Output: Frequency of output signal varies from 1.0 MHz to
1.5 MHz as analyzer frequency is tuned from 0 Hz to 50 kHz

Frequency Accuracy: The tuned frequency can be read to an
accuracy of + 5 Hz using an external counter.

A; Serial No. 1312A-00465 and below: Change Frequency Response Specification to + 0.5 dB, 300 Hz to 20 kHz.




Model 3580A

Section I

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 3580A Spectrum Ana-
lyzer is a low frequency instrument that has been optimized
for use in the 5 Hz to 50 kHz range. The 3580A functions
as a signal analyzer or as a network analyzer. When used as
a signal analyzer, the 3580A provides a graphical display of
the spectral components of an input signal. When used as a
network analyzer, the 3580A plots the amplitude vs.
frequency characteristics of 2-port networks such as ampli-
fiers, attenuators and filters.

1-3. The major features of the 3580A include a digitally
stored display, adaptive sweep, six selectable bandwidths
(1 Hz - 300Hz), 30 nV sensitivity and 80 dB dynamic
range. These standard features, along with optional bal-
anced inputs and an internal rechargeable battery pack,
make the 3580A ideally suited for communications, geo-
physical, oceanography and metrology applications.

1-4. SPECIFICATIONS.

1-5. Table 1-1 is a complete list of the Model 3580A
critical specifications that are controlled by tolerances.
Table 1-2 contains general information describing the
operating characteristics of the 3580A.

1-6. 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 3580A.

1-7. OPTIONS.

1-8. There are two options available for the 3580A. These
options are listed in the following table. For further
information concerning options, refer to Table 1-2 or
Section III in this manual or contact the nearest -hp- Salés
and Service Office.

3580A Option

(Factory Installed) Description

001* Internal rechargeable battery pack and
front panel cover for complete portability

002 Balanced inputs; balanced tracking
oscillator output

*Field Installation Kit -hp- 11195A Battery Pack only.
Field Installation Kit -hp- 03580-80001 includes battery
pack and front panel cover.

1-9. Warranty Exceptions.

1-10. Batteries in Option 001 instruments are warranted
for 90 days.

1-11. ACCESSORIES SUPPLIED.

1-12. The following is a list of accessories supplied with the
3580A:

ltem Qty. -hp- Part No.
Accessory Kit
Includes the following: 1 ea. 03580-84401
PC Board Extender (15 pin) 2 ea. 5060-0049
PC Board Extender (10 pin) 2 ea. 50605917
Fuse: 0.25 A, 250 V Normal Blo
(for 220 V/240 V operation) 1 ea. 2110-0004

1-13. ACCESSORIES AVAILABLE.

1-14. The following is a list of Hewlett-Packard accessories
available for use with the Model 3580A:

-hp- Model Description
100048 Voltage Divider Probe
10101B Front Panel Cover Assembly

X/Y Recorder
Oscilloscope Camera

7035B Opt. 020
197A or 198A

1-15. INSTRUMENT AND MANUAL IDENTIFICATION.

1-16. The instrument serial number is located on the rear
panel. Hewlett-Packard uses a two-section serial number
consisting of a four-digit prefix and a five-digit suffix. A
letter between the suffix and prefix identifies the country
in which the instrument was manufactured (A = USA, G =
West Germany, J = Japan, U = United Kingdom). All
correspondence with Hewlett-Packard should include the
complete serial number.

1-17. If the serial number of your instrument is lower than
the one on the title page of this manual, refer to Section
VIII for backdating information that will adapt this manual
to your instrument.

1-1
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Model 3580A

Table 1-2. General Information.

INPUT CHARACTERISTICS (Standard 3580A)
Connector: female banana plug
Impedance: 1 megohm, 30 pF

Maximum (ac) Input Level:

Input Maximum

Sensitivity Input
+30dB (20 V) to -10dB (0.2 V) 100 V rms
- 20dB (0.1 V) to -70dB (0.2 mV) 50 V rms

Maximum (dc) Input Voltage: + 100 V dc

Coupling: capacitive

DC lIsolation: none (input common referenced to frame ground)
INPUT CHARACTERISTICS (Option 002)

Selectable Input Configurations:

Unbalanced
Balanced Bridged
Balanced Terminated

Connector: female banana plug
Impedance:

Unbalanced: 1 megohm, 40 pF
Greater than 12 K (typically 14 K at 1 kHz)
Terminated: 600 ohms or 900 ohms

Maximum Input Levels:

Unbalanced: same as Standard 3580A.
Bridged: 100 V dc max, 35 V rms ac max.
Terminated: + 27 dBm at 0 V dc. (See Paragraph 3-187).

DC Isolation:
Unbalanced: (input common referenced to frame
ground)

Bridged and Terminated: floating input

none

AMPLITUDE CHARACTERISTICS:
Amplitude Modes:

Linear: Absolute measurements in rms volts (average

Log 10 dB/div.: Absolute measurements in dBV (1V rms
=0 dBV) or dBm/600 ohms; relative measurements in dB.
Display sensitivity is 10 dB per division; display range is
>80dB.

Log 1 dB/div.: Display sensitivity is 1 dB per division; display
range is 10 dB. Any 10 dB portion of 80 dB range can be
displayed by changing the AMPLITUDE REF LEVEL
control setting.

Full-Scale Sensitivity:

Linear Mode:

Calibrated: 20 V rms to 0.1 pV rms (18 ranges)
Uncalibrated: 100 V rms to 0.2 uV rms

responding): relative measurements in percent of full scale.

Log 10 dB Mode:

Calibrated: + 30 dBV/dBm to - 70 dBV/dBm (11 ranges)
Uncalibrated: + 40 dBV/dBm to - 60 dBV/dBm

Overload Indicator: An LED Overload indicator on the front
panel lights to indicate that the input signal exceeds the
maximum (full scale) input level set by the INPUT
SENSITIVITY switch and amplitude VERNIER.

Internal Calibration Signal: An internally generated calibration
signal can be used to calibrate the amplitude section
(following input attenuator) to an accuracy of + 1.5% at
10 kHz. The calibration signal can also be used to verify the
frequency accuracy of the instrument.

FREQUENCY CHARACTERISTICS:
Frequency Range: 5 Hz to 50 kHz

Frequency Control: The front panel FREQUENCY control
tunes the frequency of the analyzer over the 0 Hz to 50 kHz
range. The control can be used to set either the start or
center frequency of linear or manual sweeps.

Coarse or Fine Tuning: Coarse tuning is selected by pushing
the crank toward the front panel; fine tuning is selected
by pulling the crank outward. In the coarse position, one
revolution of the crank changes the frequency by
approximately 2.7 kHz. In the fine position, one
revolution of the crank changes the frequency by
approximately 73 Hz.

Frequency Dial: Indicates start or center frequency in kHz.
Range: 00.0 kHz to approximately 50.8 kHz.
Resolution: 20 Hz (one minor division)

Typical Fgequency Stability: + 10 Hz/hr. after 1
+5 Hz/ C

hour;

Bandwidth Settings: 1 Hz, 3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz

Bandpass Characteristic: closely approximates a gaussian
response.

Shape Factor: 10:1 on 1 Hz thru 100 Hz bandwidths; 8:1 on
300 Hz bandwidth

Equivalent Noise Bandwidth: Typically 12% wider than
absolute 3dB bandwidth.

Display Smoothing (noise filtering):
3 Settings: min, med max
Response: determined by Bandwidth setting.
SWEEP CHARACTERISTICS:
Sweep Modes:

Repetitive: The instrument sweeps continuously over the
selected frequency range.

Single: The instrument sweeps one time over the selected
frequency range and stops at the end frequency.

Reset: Sweep is reset to left-hand side of screen; instrument
remains at start frequency of sweep.

Manual: The electronic sweep is disabled and a front panel
potentiometer is used to manually sweep the frequency
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Table 1-2. General Information (Cont'd).

and the refresh trace on the CRT. The manual sweep fully
duplicates the span of the electronic sweep.

Log Zero: Used to set the correct starting point for log
sweep.

Log: Front panel frequency and sweep controls are disabled.
The instrument sweeps logarithmically from 20 Hz to
43 kHz. The log sweep is repetitive; sweep time is
approximately 5 seconds.

Typical Sweep Linearity: + 1%

Frequency Span Settings: 0 Hz*, 5 Hz/div to 5 kHz/div

*When the 0 Hz span setting is selected, the frequency sweep
is disabled and the instrument remains at the frequency
indicated on the frequency dial. The display continues to
sweep at the panel-selected rate. This provides a graphical
display of amplitude vs. time.

Overall Span: 50 Hz to 50 kHz (10 span settings)

Sweep Time Settings: 0.01 sec/div to 200 sec/div (14 settings)
Overall Sweep Time: 0.1 sec. to 2,000 sec.

Sweep Error Light: A front panel LED indicator lights when
sweep rate is too fast.

Out of Range Indication: The CRT display is cleared in areas
where the sweep goes below 0 Hz or above 50 kHz.

Adaptive Sweep: The front panel Adaptive Sweep control is
used to set a baseline threshold on the CRT. In areas where
responses are below the baseline threshold, the instrument
sweeps 20 to 25 times faster than the panel-selected rate.
When the sweep reaches a response that rises above the
baseline threshold, it backs up slightly, pauses to allow the IF
Filter to settle and then sweeps slowly over the response at
the panel-selected rate. By sweeping rapidly through unused
portions of the spectrum, the Adaptive Sweep greatly reduces
the measurement time for certain applications.

External Triggering: A rear panel External Trigger Input
connector is provided to allow the frequency sweep to be
remotely triggered by a contact closure or TTL logic levels,
External triggering can be used in the Repetitive, Single or
Log sweep mode.

OUTPUTS:
Recorder Outputs:

X-Axis: Supplies dc voltage corresponding to position of
frequency sweep on CRT.
Output Voltage: 0V
(right-hand edge)
Output Resistance: 1 kilohm
Y-Axis: Supplies dc voltage proportional to amplitude.
Output Voltage: 0 V (bottom of screen) to + 5 V (top
of screen).
Output Resistance: 1 kilohm
Pen Lift: Provides a contact closure during single sweeps. If
Adaptive Sweep is used, closure is present only when
instrument is sweeping slowly over a response.

(left-hand edge) to +5V

Tracking Oscillator Qutput:

Frequency: 5 Hz to 50 kHz; tracks tuned or swept frequency
of instrument,
Output Level: 0 V to > 1 V rms into 600 2 (adjustable)

Output Impedance: 600 ohms

Tracking Oscillator Input: The tracking oscillator output
signal can be offset or frequency modulated by applying
an external reference signal (about 100 kHz) to the rear
panel Tracking Oscillator Input connector.

L.O. Output:

Frequency: Varies from 1.0 MHz to 15 MHz as 3580A
frequency is tuned from 0 Hz to 50 kHz.

Output Level: Varies from about 300 mV p-p to 600 mV
p-p depending on freguency.

Output Impedance: 1 kilohm

GENERAL:

Operating Temperature Range:
Standard 3580A: 0°C to + 55°C

Option 001: 0°C to +40°C

Storage Temperature Range:
Standard 3580A: - 40°C to + 75°C

Option 001: - 40°C to + 50°C
Charge Temperature Range (Option 001): 0°Cto +40°C

Power Requirements: 100V, 120V, 220V or 240V +5%
-10%, 48 Hz to 66 Hz, 35 watts maximum

Battery Characteristics (Option 001):

Operating Time: 5 hours from full charge

Charge Time: 14 hours to recharge fully discharged battery
pack

Battery Life: more than 100 charge/discharge cycles

Protection: The batteries are protected from excessive
discharge by an automatic cut out.

Dimensions:
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Weight:

Standard 3580A: Net 27 lbs.

Option 001: Net 35 Ibs.
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SECTION I
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instructions
necessary for installing and shipping the Model 3580A
Spectrum Analyzer. Included are initial inspection proce-
dures, power and grounding requirements, environmental
information, installation instructions and instructions for
repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechan-
ically and electrically before shipment. It should be free of
mars or scratches and in perfect electrical order upon
receipt. To confirm this, the instrument should be in-
spected for physical damage incurred in transit. If the
instrument was damaged in transit, file a claim with the
carrier. Check for supplied accessories (Paragraph 1-11) and
test the electrical performance of the instrument using the
performance test procedures outlined in Section V. If there
is damage or deficiency, see the warranty in the front of
this manual.

2-5. POWER REQUIREMENTS.

2-6. The Model 3580A can be operated from any power
source supplying 100V, 120V, 220V or 240V (+ 5%
-10%), 48 Hz to 440 Hz. Power dissipation is 35 waltts,
maximum. Refer to Paragraph 3-192 (Section III) for the
Instrument Turn On procedure.

2-7. Power Cords And Receptacles.

2-8. Figure 2-1 illustrates the standard power receptacle
(wall outlet) configurations that are used throughout the
United States and in other countries. The -hp- part number
shown directly below each receptacle drawing is the part
number for a 3580A power cord equipped with the
appropriate mating plug for that receptacle. If the appro-
priate power cord is not included with the instrument,
notify the nearest -hp- Sales and Service Office and a
replacement cord will be provided.

125V -6A* 250 V - 6A*

8120-1348  8120-0698

8120-1689

8120-135| 8120-1369

*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-1. Power Receptacles.

2-9. GROUNDING REQUIREMENTS.

2-10. To protect operating personnel, the National Electri-
cal Manufacturer’s Association (NEMA) recommends that
the instrument panel and cabinet be grounded. The Model
3580A 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. For battery powered instruments (Option 001), the
common binding post of the INPUT connector (Case
Ground ('7 ) should be connected to earth ground or to
an appropriate system ground. If a system ground is used,
extra care should be taken to ensure that it is actually at
ground potential and is not a voltage source.

2-12. ENVIRONMENTAL REQUIREMENTS.

2-13. Operating and Storage Temperature (Standard
3580A).

Operating Temperature Range: 0°C to +55°C
Storage Temperature Range: - 40°C to + 75°C
2-14. Operating and Storage Temperature (Option 001).
Operating Temperature Range: 0°C to +40°C
Storage Temperature Range: - 40°C to + 50°C

Charge Temperature Range: 0°C to +40°C

2-15. INSTALLATION.

2-16. The Model 3580A is a portable instrument and does
not require installation. The instrument is shipped with
rubber feet and tilt stand in place, ready for use as a bench
instrument.

2-17. REPACKAGING FOR SHIPMENT.

2-18. The following paragraphs contain a general guide for
repackaging the instrument for shipment. Refer to Para-
graph 2-21 if the original container is to be used; 2-22 if it
is not. If you have any questions, contact the nearest -hp-
Sales and Service Office (See Appendix B for office
locations).

2-1
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NOTE

If the instrument is to be shipped to Hewlett-
Packard for service, or repair, attach a tag to
the instrument identifying the owner and indi-
cating the service or repair to be accomplished.
Include the model number and full serial
number of the instrument. In any correspon-
dence, identify the instrument by model num-
ber and full serial number.

2-19. Place instrument in original container with appro-
priate packing material and seal well with strong tape or
metal bands. If original container is not available, one can
be purchased from your nearest -hp- Sales and Service
Office.

2-2

Model 3580A

2-20. If original container is not to be used, proceed as
follows:

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

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

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

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

2-21. Option: Option 910 is an additional Operating and
Service Manual -hp- Part Number 03580-90002.
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SECTION Il

OPERATING

3-1. INTRODUCTION.

3-2. This section contains complete operating instructions
for the Model 3580A Spectrum Analyzer. Included is a
brief description of the instrument, a description of
controls, general operating information and basic operating
procedures.

3-3. ABOUT THE SPECTRUM ANALYZER.

34. The first spectrum analyzers were introduced during
World War II for use in the development of pulse radar
systems. Early spectrum analyzers were difficult to operate
and interpret since they lacked such refinements as calibra-
ted controls. They were, however, adequate tools which
enabled scientists to observe the spectra of radar pulses and
subsequently optimize the gain and bandwidth of radar
receivers. Since that time, spectrum analyzers have evolved
into general purpose instruments with unlimited applica-
tions in the RF and audio frequency ranges.

3-5. The 3580A is a low frequency spectrum analyzer
designed specifically for use in the audio frequency range.
It can be used as a signal analyzer or as a network analyzer.
When used as a signal analyzer, the 3580A measures the
amplitudes and frequencies of the spectral components of
an input signal. When used as a network analyzer, the
3580A plots the amplitude vs. frequency characteristics of
2-port networks such as amplifiers, attenuators and filters.

INSTRUCTIONS

3-6. Operating Features.

3-7. The 3580A has many unique operating features that
make it versatile, easy to use and ideally suited for
low-frequency work. The three most significant features are
its digitally stored display, Adaptive Sweep and 1 Hz
bandwidth. Details of these and other features outlined in
Table 3-1 are given in the General Operating section

(Paragraph 3-10).
3-8. CONTROLS, CONNECTORS AND INDICATORS.

3-9. Figures 3-1 and 3-2 illustrate and describe the function
of all front and rear panel controls, connectors and
indicators. The description of each item is keyed to the
drawing within the figure.

3-10. GENERAL OPERATING INFORMATION.

3-11. Input Cable Requirements.

3-12. The input signal can be applied to the 3580A
through a twisted pair, a shielded cable equipped with
banana-plug connectors (-hp- 11000A Cable Assy.) or a
10:1 Voltage Divider Probe (-hp- 10004B). Input leads
should be kept as short as possible to minimize extraneous
pickup. When using a 10:1 Voltage Divider Probe, the
probe must be compensated as outlined in Paragraph 3-203.

Table 3-1. Operating Features.

FEATURE PARAGRAPH

High Input Impedance: 1 M2, 30 pF 3-13
Frequency Range: 5 Hz to 50 kHz
Six Selectable Bandwidths: 1 Hz — 300 Hz 380
Calibrated Frequency Dial: 396

1. Selects start or center frequency of sweep

2. Coarse or fine tuning
Eleven Frequency Span Settings: 0 Hz, 50 Hz — 50 kHz 3-103
Sweep Modes: 3113

1. Single or repetitive linear sweep

2. Manual Sweep

3. Log sweep
Fourteen Sweep Time Settings: 0.1 sec — 2,000 sec. . 3133
Optimum Sweep Rate Indicator 3-137
Frequency Out-Of-Range Indication On CRT 3-108
Adaptive Sweep 3-147
Three Amplitude Modes: 3-32

1. Linear: absolute measurements in rms volts; relative measure- 3-61

ments in percent of full-scale.

FEATURE PARAGRAPH
2. Log 10dB: scale 10 dB/div; absolute measurements in d8V 3-66
or dBm/600 ohms; relative measurements in dB; 80 dB
dynamic ranae
3. Log 1 aB: scale 1 dB/div; 10 dB display range
Measurement Range:
1. Calibrated: 0.1 pV rms (- 140 dBV/dBm) fuli-scale to 20 V
rms (+ 30 dBV/dBm) full-scale
2. Uncalibrated: 0.1 uV rms (- 140 dBV/dBm) full-scale to
100 V rms (+ 40 dBV/dBm) full-scale.
80 dB Dynamic Range 349
Digitally Stored Display 3-158
Internal Calibration Signal 377
Hecorder Outputs:
1. X-AXIS 3-165
2. Y-AXIS 3-168
3. PEN LIFT 3-170
Tracking Oscillator OQutput 3171
Tracking Oscillator Input 3175
L.O. Output 3-178
Portability, Battery Operation (Option 001) 3-182
Balanced Inputs, Balanced Tracking Oscillator Output (Option 002) 3187
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LOG Markings: In the LOG 10 dB mode,
indicate signal amplitude in dB below full scale.
Frequency Markings: These markings indicate 20 Hz, 200 Hz,
2 kHz and 20 kHz decade frequencies of log sweep. (Paragraph
3-125)

these markings

CRT Display: (Paragraph 3-158)

LIN Markings: In the LIN mode, these markings indicate
signal amplitude in percent of full scale (1.0 = 100%,
0.4 = 40%, etc.).

FREQUENCY Dial: Indicates start or center frequency of
linear or manual sweep. (Paragraph 3-99)

START/CTR Switch: When set to START position, FRE-
QUENCY dial indicates start frequency of linear or manual
sweep; when set to CTR position, FREQUENCY dial indicates
center frequency of linear or manual sweeps. (Paragraph 3-100)
FREQUENCY Control: Tunes frequency of instrument over
0 Hz to 50 Hz range. Is used to set start or center frequency of
linear or manual sweeps. Push in for coarse tuning; pull out for
fine tuning. (Paragraph 3-96)

ZERO CAL Potentiometer: Used to calibrate FREQUENCY
dial for linear or manual sweeps and to set the correct starting
point for log sweep. (Paragraph 3-102)

BANDWIDTH Control: Controls 3 dB bandwidth of IF Filter.
Is used to select the desired frequency resolution. The six
BANDWIDTH settings are: 300 Hz, 100 Hz, 30 Hz, 10 Hz,
3 Hz and 1 Hz. (Paragraph 3-80)

FREQ SPAN Control: Determines width of spectrum to be
observed. Span settings range from 5 Hz per division (50 Hz) to
5 kHz per division (50 kHz). (Paragraph 3-103)

DISPLAY SMOOTHING Switch: Provides three levels of noise
filtering for video presentation.

ADJUST Indicator: Lights to indicate that sweep rate is too
fast. Will go out when SWEEP TIME is increased, BAND-
WIDTH is widened or when FREQUENCY SPAN is narrowed.
(Paragraph 3-137)

SWEEP MODE Switch: Permits selection of six sweep modes:
REP (Repetitive), SING (Single), RESET, MAN (Manual),
LOG ZERO and LOG. (Paragraph 3-113)

MANUAL VERNIER: Tunes analyzer frequency and positions
horizontal trace when SWEEP MODE switch is set to MAN
position. (Paragraph 3-121)

SWEEP TIME Control: Sets duration of single and repetitive
sweeps. Settings range from 0.01 second per division (0.1 sec.)
to 200 seconds per division (2,000 sec.). (Paragraph 3-133)
INPUT Connector: Accepts male, banana-plug connector; in-
put impedance is 1 megohm, 30 pF.(Paragraph 3-13)
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OVERLOAD Indicator: Lights to indicate that input signal
exceeds maximum input level set by INPUT SENSITIVITY
and amplitude VERNIER controls. (Paragraph 3-37)

Amplitude VERNIER: For absolute measurements VERNIER
must be set to CAL (fully CW) position. For relative
measurements, VERNIER adjusts gain of analyzer to establish
a full-scale reference. As the VERNIER is rotated counter-
clockwise, the gain decreases and the full-scale input level
increases. (Paragraph 3-36, 3-39)

INPUT SENSITIVITY Switch: Selects maximum (full scale)

input level and measurement range. For absoiute measure-
ments, full-scale settings range from + 30 dBV/dBm to
-70dBV/dBm in Log 10dB mode or from 20V rms to

0.2 mV rms in the Linear mode. In the Linear mode, seven
additional ranges (0.1 mV to 0.1 uV) can be selected by the
AMPLITUDE REF LEVEL switch (Paragraph 3-39, 3-53 and
3-68). With the switch in the CAL position, the INPUT
terminals are disconnected and an internally generated calibra-
tion signal is applied to the input circuits (Paragraph 3-77).

CAL 10 kHz Potentiometéer: Adjusts gain of amplitude circuits
to compensate for slight variations in amplitude accuracy
caused by temperature changes or changes in bandwidth
(Paragraph 3-199).

dBV/LIN - dBm Switch: Set to dBV/LIN position for mea-
surements in dBV or rms volts; set to dBm 600 OHM position
for measurements in dBm 600 ohms. For measurements in
dBm/600 ohms, an external termination is required.

AMPLITUDE REF LEVEL Switch: Operates in conjunction
with INPUT SENSITIVITY switch to establish full-scale
sensitivity and measurement range. In Linear mode it controls
the |F attenuation. When rotated in a clockwise direction,
full-scale sensitivity increases in a 20V, 10V, 2V, 1V
sequence (Paragraph 3-55). In the Log 10 dB mode, changing
the Amplitude Ref Level setting offsets the entire display in
10 dB increments (Paragraph 3-69). In Log 1 dB mode, the
Amplitude Ref Level control offsets the display to select any
10 dB portion of the 80 dB range (Paragraph 3-71).

LOG 1 dB Button: (push to set; push LIN or LOG 10dB to
release) Selects Log 1 dB amplitude mode. Display sensitivity is
1 dB per division; display range is 10 dB. Any 10 dB portion of
the 80 dB range can be displayed by changing the AMPLI-
TUDE REF LEVEL setting. (Paragraph 3-71)

LOG 10 dB Button: (push to set; push LIN or LOG 1 dB to
release) Selects Log 10 dB amplitude mode for absolute
measurements in dBV or dBm/600 ohms or relative measure-
ments in dB. Display sensitivity is 10 dB per division; display |
range is 80 dB. (Paragraph 3-66)

32

Figure 3-1. Front Panel.
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LINEAR Button: (push to set; push LOG 1 dB or LOG 10 dB
to release) Selects Linear amplitude mode for absolute mea-
surements in rms volts or relative measurements in percent of
full scale. (Paragraph 3-51)

POWER Switch: Applies line voltage to instrument when set
to ON (AC) position; applies battery power to Option 001
instruments when set to ON (BAT) position; applies line
voltage to Option 001 instruments to recharge batteries when
set to CHARGE position. (Paragraph 3-192)

POWER Light: Lights when POWER switch is set to ON (AC),
ON (BAT) or CHARGE.

STORE Button: (push to set; push to release) When initially
pressed, trace currently being displayed is permanently stored
in memory. When released, permanently stored trace is cleared
from memory. (Paragraph 3-160)

@
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BLANK STORE Button: (push to set; push to release) When
pressed, permanently stored trace is blanked from the display.
When released, stored trace returns to display. (Paragraph
3-160)

CLEAR WRITE Button:
play and resets sweep.

(momentary pushbutton) Clears dis-

FOCUS Control: Focuses CRT trace. (Paragraph 3-158)
ADAPTIVE SWEEP Control: Turns Adaptive Sweep on or off;
is used to set baseline threshold on CRT display. (Paragraph
3-147)

INTENSITY Control: Adjusts brightness of CRT trace. Inten-
sity can be set to any level without danger of burning the CRT
face. (Paragraph 3-158)

Figure 3-1. Front Panel (Cont'd).
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X-AXIS Output: Female BNC connector supplies dc voltage
corresponding to position of frequency sweep on CRT. Output
voltage ranges from 0 V (left-hand edge) to + 5 V (right-hand
edge). Output resistance is 1 kilohm, nominal. (Paragraph
3-165)

Y-AXIS Output: Female BNC connector supplies dc voltage
proportional to amplitude. Output voltage ranges from 0V
(bottom of screen) to + 5 V (top of screen). Output resistance
is 1 kilohm, nominal. (Paragraph 3-168)

PEN LIFT Output: A contact closure is present across these
terminals during single sweeps. If Adaptive Sweep is used, the
closure is present only when the instrument is sweeping slowly
over a response. (Paragraph 3-170)

Power Input Module: Accepts power cord supplied with
instrument. Contains line fuse and PC board for selecting line
voltage. (Paragraph 3-193)

EXT TRIG IN Connector: Female BNC connector accepts
contact closure or TTL logic levels to remotely trigger the
frequency sweep. (Paragraph 3-143)
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L.O. OUTPUT: Female BNC connector suppliesa 100 mV rms
signal whose frequency varies from 1 MHz to 1.5 MHz as the
analyzer frequency is tuned from 0 Hz to 50 kHz. Output
impedance is approximately 1 kilohm. (Paragraph 3-178)

EXT REF/NORMAL Switch: In the NORMAL position, the
tracking oscillator receives its reference from an internal
100 kHz crystal oscillator. In the EXT REF position, the
tracking oscillator reference is an external signal applied to the
TRACKING OSC IN connector. With the switch in the EXT
REF position, the tracking oscillator will be inoperative unless
an external reference signal is applied. (Paragraph 3-176)

LEVEL Control: Sets the amplitude of the Tracking Oscillator
Output signal (0 V to 2 V rms).

TRACKING OSC IN: Female BNC connector. An external
reference signal can be applied to this connector to offset or
frequency-modulate the Tracking Oscillator Output signal.
(Paragraph 3-175)

TRACKING OSC OUT: Female BNC connector supplies 0 Hz
to 50 kHz signal that tracks the tuned or swept frequency of
the instrument. Output level can be adjusted from 0V to 2 V
rms using the rear panel LEVEL control. Output impedance is
600 ohms, nominal. (Paragraph 3-171)

Figure 3-2. Rear Panel.
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3-13. Input Impedance.

3-14. The input impedance of the 3580A is 1 megohm
shunted by 30pF (28 pF nominal). This high input
impedance has a minimum loading effect on the input
signal and further permits the use of a 10 megohm, 10 pF
Voltage Divider Probe (-hp- 10004B).

3-15. Figure 3-3 shows the equivalent circuit for the
3580A Input. The resistor, Rj,, represents the 1 megohm
input resistance and the capacitor, Cg, represents the 28 pF
shunt capacitance. Figure 34 shows the input impedance,
Z:, as a function of frequency. At low frequencies the
reactance of Cg is very high, making Z, nearly equal to R;,.
As frequency increases, the decreasing reactance of Cg
becomes more and more significant, causing Z; to decrease.
At 50 kHz, Z is approximately 100 kilohms.

COUPLING
5 CAPACITOR
(iNPUT] > [ * l
Cs

-
. 28pF

3580A-B- 3540

Figure 3-3. Equivalent Input Circuit.
3-16. Input Constraints.

3-17. The maximum ac voltage that can be safely applied
to the 3580A INPUT is determined by the INPUT
SENSITIVITY switch setting (Paragraph 3-39). Maximum
input levels are listed in Table 3-2. The 3580A input
circuits are well protected and can withstand momentary
(<5 second) overloads up to 100 V rms on all input ranges.
The instrument can withstand continuous overloads up to
100V rms on the +30dB through - 10 dB ranges and
overloads up to 50 V rms on the - 20 dB through - 70 dB

GENERAL OPERATING INFORMATION
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ranges. Overloads greater than this may damage the

instrument.
CCAUTION 3

35804 STD Input Levels exceeding 100 V rms
on the +30 dB through -10 dB ranges, 50 V rms
on the -20 dB through -70 dB ranges or *
100 V dc may damage the instrument. See
Paragraph 3-187 for option 002.

3-18. DC Isolation. The STD 3580A INPUT is capacitively
coupled to provide dc isolation. The maximum dc voltage
that can be safely applied to the INPUT is = 100 V dc.
Exceeding this limit can cause breakdown of the input
capacitor resulting in damage to the input amplifier
circuitry.

3-19. The 3580A cannot be operated in a floating condi-
tion. All input and output commons are connected directly
to outer-chassis (frame) ground which connects to earth
ground through the offset pin of the power cord connector
or the common side of the INPUT connector. The 3580A
option 002, when operated in the unbalanced mode, has
the same input restrictions as the 3580A standard. How-
ever, when the 3580A option 002 is used in the bridged
mode or the terminated mode, there is no input connection
to chassis ground.

3-20. Grounding.

3-21. To protect operating personnel, the 35804 chassis
must be grounded. The 3580A 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.

3-22. To preserve the protection feature when operating
the instrument from a two contact outlet, use a three-prong
to two-prong adapter and connect the lead on the adapter
to earth ground. '
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Figure 3-4. Graph Z, vs. Frequency.
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3-23. For battery powered instruments (Option 001), the
common binding post of the INPUT connector (Case
Ground < ) should be connected to earth ground or to
an appropriate system ground. If a system ground is used,
extra care should be taken to ensure that it is actually at
ground potential and is not a voltage source.

3-24. Ground Loops.

3-25. In the design of the 3580A, extra care has been taken
to control internal ground currents that could produce
undesirable responses or degrade the accuracy of low level
measurements. Due to its wide dynamic range and high
sensitivity, however, the 3580A can be affected by external
ground currents or ‘“ground loops” which are normally
caused by poor grounding. The following paragraphs briefly
describe the common power-line ground loop and outline
the steps that can be taken to minimize ground loop
problems.

3-26. Figure 3-5A shows the input arrangement for a
simple grounded measurement. E;, represents the source
being measured along with any noise associated with it and
is generally called the “normal-mode source”. Rg represents
the source resistance and the resistance of the high lead; Rq
represents the resistance of the ground lead. Current from
Ein (normal-mode current) flows through R, Z, and Rq
and the instrument responds to the drop across Z,. As long
as the grounds on both sides of Ry 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 3-5B. 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
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through Ry or through Rg and Z,. Since Z, is usually much
larger than R and since they are both in parallel with Ry,
most of the voltage across Ry will appear across Z, causing
an error in the amplitude reading.

3-27. 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 Ry.

c. Connect the signal source and the 3580A to the same
power bus.

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

e. Option 001: Battery operate the 3580A; connect a
separate ground lead between the common terminal of the
3580A INPUT connector and the ground terminal of the
signal source.

3-28. Measurement Configurations.

3-29. The 3580A can be used in either of two measure-
ment configurations: open loop or closed loop. These
configurations are illustrated in Figure 3-6.

3-30. Open Loop. In the open-loop configuration, the
3580A functions as a signal analyzer which divides the
input signal into its various frequency components. The
amplitudes of these components are displayed as a function
of frequency on the CRT. The amplitude vs. frequency
display shows how energy is distributed as a function of
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Figure 3-5. Power Line Ground Loop.
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frequency and, in effect, is the Fourier spectrum of the
input signal. Some of the more common measurements that
can be made using the open-loop configuration include
harmonic distortion, intermodulation distortion, spurious,
square-wave symmetry and noise.

3-31. Closed Loop. In the closed-loop configuration, the
3580A functions as a network analyzer for characterizing
two-port devices such as amplifiers, attenuators and filters.
For closed-loop measurements the network to be tested is
inserted between the rear panel TRACKING OSC OUT and
the front panel INPUT. the tracking oscillator supplies the
stimulus to the network and the 3580A measures the
response. As the frequency is swept over the band of
interest, the instrument responds to the amplitude varia-
tions introduced by the network. The resulting display is an
amplitude vs. frequency plot of the network.

3-32. Amplitude Modes.

3-33. The front pane]l AMPLITUDE MODE switch permits
selection of three amplitude modes: Linear (LIN), Log
10 dB and Log 1 dB. When the Linear mode is selected and
the amplitude VERNIER is in the CAL position, the
vertical axis of the display is calibrated in rms volts (average
responding). The bottom line of the display graticule
represents O volts while the top line represents the full scale
input voltage determined by the INPUT SENSITIVITY and
AMPLITUDE REF LEVEL control settings (Paragraph

3-53). When either of the Log modes is selected, the vertical

axis of the display is calibrated in dBV (1 V rms = 0 dBV)
or dBm/600 ohms, depending on the position of the
dBv/LIN - dBm slide switch. In the Log 10 dB mode, the
vertical scale is 10 dB per division and the maximum
display range is greater than 80 dB (Paragraph 3-67). In the
Log 1 dB mode, the vertical scale is expanded to 1 dB per
division with a maximum display range of 10 dB. Any
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10 dB portion of the 80 dB display range can be displayed
by changing the AMPLITUDE REF LEVEL setting (Para-
graph 3-71).

3-34. Absolute/Relative Measurements.

3-35. Absolute Measurements. Absolute measurements re-
veal the actual amplitude of responses appearing on the
CRT display. The 3580A can be calibrated for absolute
measurements in rms volts, dBV (1 V rms =0 dBV) or
dBm/600 ohms. For absolute measurements with the
3580A, the front panel amplitude VERNIER control must
be set to the CAL (fully clockwise) position and the
instrument must be calibrated as outlined in Paragraph
3-199.

3-36. Relative Measurements. In signal analysis, relative
measurements are used for comparing the amplitudes of
two or more frequency components of a signal. In network
analysis, relative measurements are used to compare the
amplitude variations of a response curve at two or more
frequencies. Relative measurements do not require a cali-
brated scale. That is, using the amplitude VERNIER and
other amplitude controls, the gain of the analyzer can be
adjusted so that any input level within the range of 100 V
rms to 0.1 uV rms will produce full scale deflection on the
CRT display. This arbitrary full scale input level then serves
as a reference for measuring signals that are lower in
amplitude. In the Linear mode with the VERNIER not in
the CAL position, the vertical scale on the CRT is no longer
calibrated in volts per division. Thus, the unit of measure
becomes “percent of full scale” where the reference is
100% and one vertical division is 10%. In the Log modes
the vertical scale is always 10 dB per division or 1 dB per
division even though the full scale reference is arbitrary.
For relative measurements in the Log 10 dB mode, the top
line of the display graticule (full scale) represents O dB and
signals are measured in dB below the 0 dB reference level.
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3-37. Overload Indicator.

3-38. Figure 3-7 is a simplified block diagram showing the
3580A Input Section. The INPUT SENSITIVITY switch
and its associated VERNIER potentiometer control the
input attenuation and gain of the Input Circuits to maintain
the proper signal level at the input of the Mixer. This is an
important function since signals that overdrive the Mixer
can produce harmonic and spurious mixing products which
ultimately appear on the display. The Overload Detector at
the input of the Mixer senses when the signal level exceeds
the design limits and, in turn, lights the front panel
OVERLOAD indicator. As indicated in Paragraph 3-17, the
3580A Input Circuits are well protected and continuous
overloads up to 100 V rms on the + 30 dB through - 10 dB
ranges or up to 50V rms on the - 20 dB through - 70 dB
ranges will not damage the instrument. In most cases, an
OVERLOAD indication simply means that the input signal
is overdriving the Mixer and unwanted responses may
appear on the display. Generally, any time the OVER-
LOAD light is off instrument-induced distortion and
spurious is more than 80 dB below the input reference
level.

3-39. Maximum Input Level.

3-40. The maximum input level is the maximum level that
can be applied to the INPUT without overloading the
instrument. The maximum input level is determined only
by the INPUT SENSITIVITY and amplitude VERNIER
settings and is not affected by the AMPLITUDE REF
LEVEL setting. With the amplitude VERNIER control in
the CAL (fully CW) position, the maximum input level is
indicated by a black panel index adjoining the INPUT
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Figure 3-7. Input Section.

away from the CAL position, the gain of the input circuit
decreases, the maximum input level increases and the
markings on the INPUT SENSITIVITY switch dial no
longer apply. Table 3-2 lists the maximum input levels for
each INPUT SENSITIVITY seiting with the amplitude
VERNIER in the CAL and fully counterclockwise posi-
tions. The maximum levels listed in the table are, in some
cases, considerably lower than the absolute maximum levels
that will produce an OVERLOAD indication. Observing
these maximum levels will ensure optimum performance on
all ranges.

SENSITIVITY switch dial and the OVERLOAD indicator INDEX
(Figure 3-8). In both Linear and Log modes, the maximum
input level is determined by the black (dB) markings on the
INPUT SENSITIVITY switch dial. These markings repre-
sent either dBV or dBm/600 ohms, depending on the
position of the dBv/LIN-dBm slide switch. When the
amplitude VERNIER control is rotated counterclockwise Figure 3-8. Maximum Input Index.
‘Table 3-2. Maximum Input Levels.
POTENTIAL
INPUT SENSITIVITY (VERNIER in CAL) (VERNIER| fully CCW) DAMAGE LEVEL
SETTING . LINEAR MODE LOG MODE LINEAR MODE LOG MODE (Continuous Overload)
+ 30dB/20 V 316V + 30 dBV/dBm 100 v* + 40 dBV/dBm 100 V*
+20dB/10V Vv +20 dBV/dBm 20V + 30 dBV/dBm
+10dB/2 V 316V + 10 dBV/dBm 0V +20dBV/dBm
0dB/1V 1V 0 dBV/dBm 2V +10 dBV/dBm
- 10dB/0.2 V 032V - 10dBV/dBm 1V 0dBV/dBm 100 v
- 20dB/0.1 V 01V - 20 dBV/dBm 02 V - 10dBV/dBm 50 V
- 30dB/20 mV 32 mV - 30dBV/dBm 01 V - 20dBV/dBm
- 40dB/10 mV 10 mV - 40 dBV/dBm 20 mV - 30 dBV/dBm
- 50dB/2 mV 3.2mVv - 50 dBV/dBm 10 mV - 40 dBV/dBm
- 60dB/1 mV 1 mV - 60 dBV/dBm 2mV - 50 dBV/dBm
- 70dB/0.2 mV 0.32 mV - 70 dBV/dBm 1 mV - 60 dBV/dBm 50 V

*Absolute maximum input voltage.
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3-41. Sensitivity.

3-42. Sensitivity is a figure of merit that defines the
analyzer’s ability to detect or respond to a given input level.
There are three types of sensitivity that are of interest when
operating the 3580A:

a. Maximum Sensitivity
b. Full Scale Sensitivity
c. Display Sensitivity

3-43. Maximum Sensitivity. Maximum Sensitivity refers to
the smallest signal that can be detected by the analyzer.
The maximum sensitivity of the analyzer is limited by its
own internally generated noise and is commonly defined as
the point where the signal level is equal to the noise level.
This is sometirhes called “tangential sensitivity”.

3-44. Nyquist’s Noise Equation' reveals two important
things about noise that apply to the 3580A:

a. Noise is proportional to the square root of band-
width. .. Noise level decreases and sensitivity increases as
the BANDWIDTH setting is narrowed.

b. Noise is proportional to the square root of input
resistance. .. The 3580A has a high (1 Megohm) input
resistance. This means that noise is largely dependent on
the source resistance placed at the INPUT terminals. Signal
sources having low output resistances will produce a lower
noise level than those having high output resistances.

3-45. Noise level is also dependent on the tuned frequency
of the instrument. Semiconductors in the input stages of
the instrument exhibit surface noise which has a 1/f
frequency spectrum. This surface noise is predominate at
frequencies below 1 kHz. When the 3580A is tuned below
1 kHz, the noise level increases and sensitivity decreases.

3-46. Figure 3-9 is a family of curves showing the specified
noise levels vs. frequency for the 300 Hz, 30 Hz and 1 Hz
BANDWIDTH settings. Typically, if the source resistance is
less than 10 kilohms, the noise levels will be below those
indicated by the curves.

3-47. Full Scale Sensitivity. Full scale sensitivity defines
the input level that will produce full scale deflection on any
given range. For absolute measurements, full scale sensiti-
vity ranges from 20V rms to 0.1 uV rms in the Linear
mode and from + 30 dBV/dBm to - 140 dBV/dBm in the
Log (10 dB) mode. With the amplitude VERNIER control
set fully counterclockwise, full scale sensitivity ranges from
approximately 100 V rms to 0.2 4V rms in the Linear mode
and from +40 dBV/dBm to - 130 dBV/dBm in the Log
mode. ’

3-48. Display Sensitivity. Display Sensitivity or “scale
calibration” expresses the analyzer’s response in units per
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Figure 3-9. Noise vs. Frequency.

vertical division. For absolute measurements in the Linear
mode, display sensitivity ranges from 2 V per division to
10 nV per division. For absolute or relative logarithmic
measurements, display sensitivity is 10 dB per division in
the Log 10 dB mode and 1 dB per division in the Log 1 dB
mode.

3-49. Dynamic Range.

3-50. The dynamic range of a spectrum analyzer defines its
ability to detect large and small signals and display them
simultaneously. For operating purposes, dynamic range can
be expressed as the ratio of the largest to smallest signals
that can be simultaneously displayed on the CRT. In both
the Linear and Log modes, the largest signal that can be
displayed (full scale sensitivity) is determined by the
INPUT SENSITIVITY, amplitude VERNIER and AMPLI-
TUDE REF LEVEL control settings. The smallest signal
that can be displayed is determined by the display range or
by the internal noise floor (maximum sensitivity). In the
Linear mode the smallest signal that can be displayed is
approximately 1% of full scale. Thus, the dynamic range is
approximately 40 dB as long as the internal noise floor is
more than 40 dB below full scale. With the AMPLITUDE
REF LEVEL switch in the NORMAL position, the display
range in the Log 10 dB mode is greater than 80 dB. The
dynamic range is, therefore, at least 80 dB as long as the
noise floor is more than 80 dB below full scale. In the Log
1 dB mode, the display sensitivity is increased to 1 dB per
division and the dynamic range, determined by the display
range, is 10 dB.

3-51. Amplitude Measurements (Linear Mode).

3-52. Figure 3-10 is a simplified block diagram showing a
portion of the 3580A amplitude section in the Linear
mode, The INPUT SENSITIVITY switch and amplitude
VERNIER potentiometer control the input attenuation and
gain of the Input Circuits and establish the maximum input
level as outlined in Paragraph 3-40, In addition, the INPUT
SENSITIVITY switch operates in conjunction with the
AMPLITUDE REF LEVEL switch to establish the full-scale
sensitivity and measurement range.

Where E,, = noise level; k = Boltzmann’s constant; T = temperature (°K); B = bandwidth (Hz); R = input resistance.
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Figure 3-10. Amplitude Section (Linear Mode).

3-53. The INPUT SENSITIVITY switch has 12 posi-
tions: a CAL position and 11 voltage range settings. With
the amplitude VERNIER in the CAL position and the
AMPLITUDE REF LEVEL switch in the NORMAL (X1)
position, the full-scale sensitivity, as determined by the
INPUT SENSITIVITY switch setting, ranges from 20 V rms
to 0.2 mV rms,

3-54. For any given INPUT SENSITIVITY setting, the
dynamic range of the Input Circuits, Mixer and IF Filter is
at least 80 dB as long as the noise floor is more than 80 dB
below full scale. Thus, with the INPUT SENSITIVITY
switch in the 0.2 mV position, an input signal as low as
0.1 4V rms could be detected at the output of the IF Filter.
In the Linear mode, however, the dynamic range of the
display is limited to approximately 40 dB. This means that
on the 0.2mV range the smallest signal that can be
displayed is approximately 2uV or 1% of full scale.
Moreover, the 2 uV signal might be visible on the display
but it would be too small to be measured accurately. For all
practical purposes, then, the dynamic display range is
limited to approximately 20 dB.

3-55. To utilize the full measurement range of the instru-
ment in the Linear mode, it is necessary to increase the
display sensitivity. To accomplish this a variable IF Attenu-
ator, controlled by the AMPLITUDE REF LEVEL switch,
is inserted between the Linear IF Amplifier and Video
Detector. With the AMPLITUDE REF LEVEL switch set to
the NORMAL (X1) position, the IF attenuation is maxi-
mum. As the AMPLITUDE REF LEVEL switch is rotated
in a clockwise direction, the IF attenuation decreases, the
effective IF gain increases and the display sensitivity
increases. The IF Attenuator provides seven additional
ranges which allow the fullscale sensitivity to be varied
from 0.1 mV rms to 0.1 ¢V rms.

3-56. By observing the INPUT SENSITIVITY and AMPLI-
TUDE REF LEVEL controls, it can be noted that the
full-scale (blue) markings on the INPUT SENSITIVITY
switch dial are indicated by a white window that is
mechanically linked to the AMPLITUDE REF LEVEL
switch. Changing the position of either switch changes the
full-scale sensitivity in a 20V, 10V, 2V, 1 V sequence.
Changing the AMPLITUDE REF LEVEL setting, however,
does not change the maximum input level, For example,

with the INPUT SENSITIVITY switch set for a maximum
input of 1 V rms and the AMPLITUDE REF LEVEL switch
set to the X0.1 position, the full-scale sensitivity is 0.1 V
rms, the display sensitivity is 10 mV per division but the
maximum input level is still 1 V rms. Input signals greater
than 0.1 V rms but less than or equal to 1 V rms will not
overdrive the mixer or produce an OVERLOAD indication.
They will, however, peak the display when the analyzer is
tuned to their specific frequency. This does not damage the
instrument or hinder its ability to measure signals within
the display range,

3-57. Using the AMPLITUDE REF. LEVEL Control.
Whenever possible, the AMPLITUDE REF LEVEL switch
should be left in the NORMAL (X1) position and the
INPUT SENSITIVITY switch should be used to set the
full-scale sensitivity, This is because the Amplitude Calibra-
tion Procedure (Paragraph 3-199) is performed with the
AMPLITUDE REF LEVEL switch in the NORMAL posi-
tion and any error introduced by the IF Attenuator is
adjusted out. When the AMPLITUDE REF LEVEL setting
is changed from the NORMAL position, the accuracy of the
IF Attenuator must be considered. This means that a
possible worst-case error of *3% of full scale must be
added to the amplitude accuracy specification. Amplitude
accuracy is discussed in Paragraph 3-72.

3-58. There are commonly two occasions when it is
necessary to change the AMPLITUDE REF LEVEL setting:

a. When the required full-scale sensitivity is within the
range of 0.1 mV rms to 0.1 uV rms and the amplitude of
the input signal is less than or equal to 0.1 mV rms, In this
case, the INPUT SENSITIVITY switch is set to the 0.2 mV
range (fully clockwise) and the appropriate range is selected
using the AMPLITUDE REF LEVEL switch,

b. For expanded-scale measurements where the ampli-
tude of the input signal is 0.2 mV rms or greater and the
signal or signals of interest are less than 10% of full scale
with the INPUT SENSITIVITY switch set to the lowest
range that does not produce an OVERLOAD indication. In
this case, the AMPLITUDE REF LEVEL switch is initially
set to the X1 position and the INPUT SENSITIVITY
switch is set to the lowest range that does not produce an
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OVERLOAD indication, The AMPLITUDE REF LEVEL
switch is then set so that the low-level signals of interest can
be measured. Signals greater than the full-scale level
indicated by the white window on the INPUT SENSITIV-
ITY switch dial will peak the display but will not damage
the instrument or introduce harmonic or spurious re-
sponses,

3-59. Scale Factor. The blue markings on the AMPLI-
TUDE REF LEVEL switch dial indicate the scale factor
which, for absolute measurements is the factor by which
the INPUT SENSITIVITY (Max. Input) setting must be
multiplied to determine the full-scale sensitivity. For
example, if the INPUT SENSITIVITY switch is set to the
2 V range and the AMPLITUDE REF LEVEL switch is set
to the X0.01 position, the full-scale sensitivity is: 2 V X
0.01 =0.02 Vor 20 mV,

3-60. For absolute measurements the full-scale sensitivity is
conveniently indicated by the white window on the INPUT
SENSITIVITY switch didl and the scale factor can generally
be ignored. If, for some reason, the scale factor is to be
used, note that the eveh numbered positions on the
AMPLITUDE REF LEVEL dial are not marked. This is
because the scale factor in these positions depends on the
INPUT SENSITIVITY switch setting, If the INPUT SENSI-
TIVITY switch is set to the 20 V,2 V, 0.2 V, etc. position,
the unmarked positions on the AMPLITUDE REF LEVEL
switch dial represent X0.5, X0.05, X0.005 and X0.0005. If
the INPUT SENSITIVITY switch is set to 10 V,1 V,0.1 V,
etc.,, the unmarked positions represerit X0.2, X0.02,
X0.002 and X0.0002. This applies only when the amplitude
VERNIER is in the CAL position.

3-61. For relative measurements where the amplitude
VERNIER is not in the CAL position, the full-scale
markings on the INPUT SENSITIVITY switch dial do not
apply and, for expanded-scale measurements, a scale factor
must be used. In relative measurements the scale factor is
the factor by which a relative amplitude reading must be
multiplied to obtain the correct reading in percent of full
scale,

3-62. When making relative measurements it is important
to remember that any time the VERNIER is not in the
CAL position, the relationship between the marked and
unmarked positions of .the AMPLITUDE REF LEVEL
switch varies as a function of both the INPUT SENSITIV-
ITY and amplitude VERNIER settings, There is always a
X1, X0.1, X0.01, X0.001 relationship between the marked
positions and this same relationship exists between the
unmarked positions, However, there is no longer a X1,
X0.5, X0.1 ‘or X1, X0.2, X0.1 relationship between the
marked and unmarked - positions. To obtain the correct
scale factor the following guidelines must be observed:

a. If the full-scale reference is set with the AMPLITUDE
REF LEVEL switch in a marked position, all measurements
must be made using marked positions.

3-10
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b. If the full-scale reference is set with the AMPLI-
TUDE REF LEVEL switch in an unmarked position, all
measurements must be made using unmarked positions,

¢. The AMPLITUDE REF LEVEL setting on which the
full-scale reference level is established becomes the X1
setting, If the X1 setting is a marked position, the scale
factors for the remaining marked positions become X0.1,
X0.01, etc. Similarly, if the X1 setting is an unmarked
position the remaining unmarked positions become XO0.1,
X0.01, etc,

3-63. Examples. Consider the case where the fundamental
frequency component of an input signal is 0.75 V and it is
necessary to measure the second harmonic component
whose relative amplitude is 1%. With the AMPLITUDE
REF LEVEL control initially set to the NORMAL (X1)
position and the amplitude VERNIER fully counter-
clockwise, the INPUT SENSITIVITY switch can be set to
the 0.2 V position without overloading the instrument, The
amplitude VERNIER can then be adjusted so that the
amplitude of the fundamental frequency component is
100% of full scale, The 1% second harmonic will perhaps be
visible on the display but an expanded scale will be required
to measure it accurately, In this case, the full-scale
reference was established with the AMPLITUDE REF
LEVEL switch in the X1 position, Thus, the unmarked
positions cannot be used and the scale factors of the
marked positions are as indicated on the switch dial. By
setting the AMPLITUDE REF LEVEL control to the X0.01
position, the 1% second harmonic can be expanded to
100% of full scale, It will then be necessary to multiply the
100% reading by the X0.01 scale factor to obtain the
correct reading: 100 x 0.01 = 1%,

3-64. Next, consider the case where the amplitude of the
fundamental frequency component is 1.8 mV and it is
necessary to measure a harmonic component whose relative
amplitude is 4%. With the AMPLITUDE REF LEVEL
switch in the NORMAL (X1) position and the amplitude
VERNIER fully counterclockwise, the INPUT SENSITI-
VITY switch can be set to the 0.2 mV (lowest) range. With
a fundamental frequency component of less than 0.2 mV, a
full-scale reference cannot be obtained on the 0.2 mV
range. It is, therefore, necessary to go to the 0.1 mV range
using the AMPLITUDE REF LEVEL switch. In this case,
the full-scale reference will be established with the AMPLI-
TUDE REF LEVEL switch in an unmarked position. This
unmarked position becomes the X1 position. To expand
the harmonic to a measurable level, it will be necessary to
rotate the AMPLITUDE REF LEVEL control clockwise to
the next unmarked position. This unmarked position has a
scale factor of X0.1 and will expand the 4% harmonic to
40% of full scale. The correct reading can then be obtained
by multiplying the 40% reading by the XO0.1 scale factor:
40 X0.1 = 4%.

3-65. Alternative Method. An alternative method for de-
termining the relative amplitude of two signals is to first
measure the absolute voltage levels and then calculate their
relative amplitude using the following formula:
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v
A= % X100
Where:

A = relative amplitude in percent
V1 = reference level in rms volts
V2 =signal level in rms volts

3-66. Amplitude Measurements (Log Mode).

3-67. Figure 3-11 is a simplified block diagram showing a
portion of the 3580A amplitude section in the Log mode.
By comparing Figures 3-10 and 3-11, it can be noted that in
the Log mode, the IF Amplifier/Attenuator is replaced by a
Log Amplifier. The Log Amplifier provides an 80 dB
display range.

3-68. With a dynamic display range of 80 dB, only eleven
full-scale ranges are needed to utilize the full measurement
range of the instrument. These eleven ranges are selected by
the INPUT SENSITIVITY switch. With the amplitude
VERNIER in the CAL position and the AMPLITUDE REF
LEVEL control in the NORMAL (0 dB) position, the
full-scale sensitivity, as determined by the INPUT SENSI-
TIVITY switch setting, ranges from +30 dBV/dBm to
- 70 dBV/dBm.

3-69. As in the Linear mode, the maximum input level is
determined by the INPUT SENSITIVITY and amplitude
VERNIER settings. Likewise, the full-scale sensitivity is
indicated on the INPUT SENSITIVITY switch dial by the
white window that is linked to the AMPLITUDE REF
LEVEL switch. In the Log mode, however, the AMPLI-
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3.70. The ability to offset the display in the Log 10 dB
mode is useful for some measurement applications. In most
cases, however, all measurements can be made with the
AMPLITUDE REF LEVEL switch set to the NORMAL
position. Any time the AMPLITUDE REF LEVEL setting
is changed from the NORMAL position, the dynamic
display range decreases and a possible worst-case error of
+ 1 dB must be added to the overall amplitude accuracy
specification.

3-71. Expanded-Scale Measurements. When the Log 1 dB
mode is selected, the display sensitivity is increased to 1 dB
per division and, with 10 vertical divisions, the maximum
display range is 10 dB. The display in the Log 1 dB mode
corresponds to the top 10 dB of the display in the Log
10 dB mode. Thus, by offsetting the display using the
AMPLITUDE REF LEVEL control, any 10 dB portion of
the 80 dB range can be displayed. In the Log 1 dB mode,
the black (dB) markings on the AMPLITUDE REF LEVEL
switch dial indicate the value of the top line of the display
graticule with respect to the 0 dB (full scale) reference. For
example, with the switch in the - 10 dB position the top
line of the display graticule represents - 10 dB and the
display ranges from -10 dB to -20 dB. Similarly, with the
switch in the - 60 dB position the top line of the display
graticule represents - 60 dB and the display ranges from
-60 dB to - 70 dB.

3-72. Amplitude Accuracy.

3-73. The Amplitude Accuracy Specification listed in

Table 1-1 is as follows:

Amplitude Accuracy: Log Linear
Frequency Response:

TUDE REF LEVEL switch controls the dc operating point 20 Hz—20 kHz +3dB * 3%
of the Video Output circuits and cannot be used to extend 5 Hz—50 kHz +5dB £ 5%
the measurement range. In the Log 10 dB mode, rotating Switching between bandwidths (25°C):
tl.le MLITUDE REF . LEYEL svs.ntch in 2 clockwise 3 Hz—300 Hz + 65dB & 5%
dElrelclnon of}fse:is tllle entlrf? dlsp;lay 1;1 10 fd}?1 mcrements% 1 Hz—300 Hz + 1dB  +10%
ach time the display is offset, the value of the top line o . .

. . Ampl display: + 2dB = 2%
the display graticule (full scale) becomes 10 dB lower as mplitude display * *
indicated by the white window. At the same time, however, Input attenuator: +.3dB  + 3%
the dynamic range of the display decreases by 10 dB. With Amplitude reference level:
the AMPLITUDE REF LEVEL switch set to the - 70 dB (IF attenuator)
position, the full-scale sensitivity is 70 dB below its original most sensitive range + 1dB  +10%
value but the dynamic display range is only about 10 dB. all other ranges +1dB = 3%

e
INPUT
S ST
Q /,‘, Q O
D DEO TO
CIRCUITS IF FILTER F—e 208 e 1 Vibeo ouTeur | DispLAY
>_.L OHz-50KHzZ
SUM & DIFFERENCE 3580 - B-3594
FREQUENCIES
100KHz to I50KHz
FROM VTO

Figure 3-11. Amplitude Section (Log Mode).
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3-74. The Amplitude Accuracy specification is broken
down so that portions of the specification that do not
apply to a particular measurement can be eliminated. All
applicable portions of the specification must be added
together to obtain the overall accuracy specification. It
should be noted that the overall accuracy specification
reflects the absolute worst-case error that could possibly be
encountered. Typically, all parameters are well within their
specified tolerances and the probability of having a worst-
case condition is very slight. As more parameters are added
to the specification, the magnitude of the possible worst-
case error increases but the probability of having a
worst-case condition greatly decreases.

3-75. The Frequency Response, Amplitude Display and
Input Attenuator specifications must always be taken into
account when calculating the overall accuracy specification.
Excluding the Switching Between Bandwidths and Ampli-
tude Ref. Level specifications, the worst case error is
+ 2.8dB in the Log mode or * 10% of reading in the
Linear mode.

3-76. The Switching Between Bandwidths specification can
be disregarded as long as the Amplitude Calibration
Procedure is performed on the BANDWIDTH setting that is
used for measurements. If the BANDWIDTH setting is
changed, the Switching Between Bandwidths specification
must be added to the overall accuracy specification.
Similarly, the Amplitude Ref. Level specification can be
disregarded as long as the AMPLITUDE REF LEVEL
control is in the NORMAL position. If the AMPLITUDE
REF LEVEL setting is changed, the Amplitude Ref. Level
specification must also be added to the overall accuracy
specification.

3-77. Internal Cal. Signal.

3-78. With the INPUT SENSITIVITY switch set to the
CAL position, the high INPUT terminal on the front panel
is disconnected and an internally generated calibration
signal is applied to the Input Amplifier. The calibration
signal is a highly accurate 15/85 duty cycle pulse train
which provides a 10 kHz fundamental frequency compo-
nent along with odd and even harmonic components spaced
at 10 kHz intervals (Figure 3-12). The magnitude of the
pulse is such that the fundamental frequency component
produces full scale deflection when the instrument is
properly calibrated. The amplitudes of the harmonic
components are not meaningful. The calibration signal can
be used for amplitude calibration or to verify the frequency
accuracy of the instrument.

3-79. In the Amplitude Calibration Procedure (Paragraph
3-199), the front panel 10kHz CAL potentiometer is
adjusted so that the 10 kHz fundamental frequency compo-
nent of the cal. signal produces full scale deflection. This
calibrates all circuitry following the input attenuator to a
full scale accuracy of + 1.5% at 10 kHz.

3-12
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Figure 3-12. Cal Signal.
3-80. Bandwidth Setting.

3-81. Refer to Figure 3-13 for the following discussion.
The 3580A uses a hetrodyne technique where the 0 Hz to
50 kHz input signal is mixed with a 100 kHz to 150 kHz
signal from a Voltage-Tuned Local Oscillator (VTO). To
select a given frequency present at the input of the Mixer,
the VTO frequency is tuned so that the difference between
it and the frequency of interest is 100 kHz. The 100 kHz
intermediate frequency (IF) is fed through the IF Filter,
detected and applied to the vertical axis of the CRT
display. Signals outside the passband of the IF Filter are
rejected. The BANDWIDTH setting determines the band-
width of the IF Filter and thus, the selectivity of the
instrument.

OVERLOAD O
DETECTOR

INPUT
SENSITIVITY] BANDWIDTH

2

o)

INPUT] ke \

INPUT 100KHz
> IF R e IF
CIRCUITS AL

>1_ 0 Hz-50KHz SUM & DIFFERENCE

FREQUENCIES
I00KHz to ISOKHz
FROM VTO

Figure 3-13. Frequency Tuning.

3-82. For operating purposes, the 3580A input channel
can be pictured as a bandpass filter than can be manually
tuned or swept over the 0 Hz to 50 kHz frequency range.
The instrument responds only to signals passing through the
filter and thereby sorts out the various frequency com-
ponents present at the input. The BANDWIDTH setting
determines the width of the filter skirts at the - 3 dB points
above and below the tuned frequency:

Lower 3 dB Point =f,, - 123_W

Upper 3 dB Point = f, + 2B_W

Where:

fo = Tuned Frequency (0 Hz to 50 kHz)
BW = BANDWIDTH Setting (1 Hz—300 Hz
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3-83. IF Bandpass Characteristic. Many signal analyzers
use active filters that have very steep skirts and a
square-shaped bandpass characteristic that approaches the
ideal “window filter”. This type of filtering provides a high
degree of selectivity, but because of its long transient
response time, is not well suited for swept frequency
applications. The 3580A IF Filter consists of 5 synchron-
ously-tuned crystal filter stages. The bandpass characteris-
tic of the synchronously-tuned filter (Figure 3-14) closely
approximates a gaussian response. The gaussian filter
provides good selectivity and, because of its relatively short
transient response time, is considered optimum for sweep-
ing.

Figure 3-14. IF Filter Response.

3-84. Shape Factor. The shape factor of the 3580A IF
Filter is approximately 10:1 on the 1 Hz through 100 Hz
bandwidths and 8:1 on the 300 Hz bandwidth. A shape
factor of 10:1 means that the filter skirts are 10 times
wider at the - 60 dB points than at the -3 dB points.
Similarly, a shape factor of 8:1 means that the skirts are 8
times wider at the - 60 dB points than at the - 3 dB points.
On the 10 Hz bandwidth, for example, the - 3 dB points are
10 Hz apart and the - 60 dB points are 10 x 10 or 100 Hz
apart. The filter is, in effect, centered on the tuned
frequency, f,, and exhibits 3 dB of rejection to signals that
are * 5 Hz away from f, and 60 dB of rejection to signals
that are + 50 Hz away from f,.

3-85. Equivalent Noise Bandwidth. When making noise
measurements with the 3580A, it is necessary to use the
“equivalent noise bandwidth” rather than the 3 dB band-
width indicated by the BANDWIDTH setting. In the
3580A, the equivalent noise bandwidth is 12% wider than
the absolute 3 dB bandwidth. Note that the specified
bandwidth tolerance is * 15%. This means that the absolute
3 dB bandwidth can be 15% wider or narrower than the
BANDWIDTH setting. For optimum accuracy, measure the
absolute 3 dB bandwidth of your instrument and use that
figure to calculate the equivalent noise bandwidth.

3-86. Bandwidth Selection. There are 4 things to consider
when selecting a BANDWIDTH setting:

1) Resolution

2) Low Frequency Limit
3) Response Time

4) Noise Rejection
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3-87. Resolution. Resolution is the ability of the analyzer
to separate signals that are closely spaced in frequency. An
important point here is that the response of the analyzer to
a CW signal is an amplitude vs. frequency plot of the IF
Filter (Figure 3-15). The width and shape of the filter skirts
are, therefore;the major limitations of resolution. If two CW
signals appear in the passband (+ 3 dB points) simultan-
eously, they cannot be separated (Figure 3-16). If two
signals differing widely in amplitude are both inside the
filter skirts, the response of the larger signal can hide or
obscure that of the smaller signal (Figure 3-17). If the
amplitude of the smaller signal is greater than that of the
skirt produced by the larger signal, the peak of the smaller
signal can be resolved (Figure 3-18). For optimum resolu-
tion, the bandwidth should be narrowed to the point where
only one signal is inside the filter skirts at any given time.
Generally, the width of the filter skirts at the - 80 dB point
does not exceed 15 times the 3 dB bandwidth. Thus,
optimum resolution can always be obtained when the
frequency separation between signals is at least 15 times the
BANDWIDTH setting.

Figure 3-15. Response Of CW Signals.

3-88. Table 3-3 lists the approximate maximum resolution
for two signals whose relative amplitude is within the range
of 0 dB to 70 dB. For example, on the 100 Hz Bandwidth,
it is possible to resolve two signals that are equal in
amplitude and 2 X BW or 200 Hz apart. Similarly, it is
possible to resolve two signals that differ in amplitude by
40 dB and are 5 X BW or 500 Hz apart.

3-89. In some analyzers resolution is further limited by
noise sidebands caused by residual FM in the local
oscillator. In the 3580A, however, the 1 Hz bandwidth is

TWO SIGNALS
IN PASSBAND

CANNOT BE
RESOLVED

Figure 3-16. Two Signals In Passband.
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Figure 3-17. Large Signal Hides Small Signal.

the only bandwidth on which the noise sidebands can be
resolved. On the 1 Hz bandwidth the noise sidebands are
more than 70 dB below the peak of a CW response = 10 Hz
away from the center frequency, f, (Figure 3-19). In some
isolated cases, the noise sidebands may slightly degrade the
resolution on the 1 Hz bandwidth. For the most part,
however, noise sidebands can be ignored.

Table 3-3. Frequency Resolution.

AMPL MAX.
DIFFERENCE RESOLUTION
0dB 2 X BW
10dB 2 X BW
20dB 5 X BW
30dB 5 X BW
40 dB 5 X BW
50 dB 10 X BW
60 dB 10 X BW
70 dB 10 X BW

BW = BANDWIDTH setting
3-90. Low Frequency Limit. To utilize the full dynamic
range of the instrument at low frequencies, the lowest
frequency to be resolved must be at least 5 times the
selected BANDWIDTH. This low frequency limit is due to
the zero response described in the following paragraphs.

Figure 3-18. Small Signal Resolved.

3-91. As the 3580A frequency is tuned toward O Hz, the
VTO frequency approaches the 100 kHz IF. Although the
VTO signal is suppressed by the use of a double balanced
mixer, part of the VTO signal feeds through the 100 kHz IF
Filter and appears on the display. The response produced
by the VTO signal peaks at O Hz and is appropriately called
the “zero response”. As with any other CW signal, the zero
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response on the display is an amplitude vs. frequency plot
of the IF Filter (Figure 3-20). The wider the bandwidth,
the wider the zero response.

3-92. The amplitude and bandwidth of the zero response
determines the lowest frequency that can be resolved. On
any BANDWIDTH setting, the peak amplitude of the zero
response is more than 30 dB below the full scale reference
set by the INPUT SENSITIVITY and amplitude VERNIER
controls (AMPLITUDE REF LEVEL switch in NORMAL
position). With the zero response more than 30 dB below
full scale and a dynamic display range of 80 dB, the
maximum difference between the peak of the zero response
and any measureable input signal is between 40 dB and
50 dB. Table 3-3 indicates that the maximum resolution
between two signals whose relative amplitude is between
40 dB and 50 dB is 5 times the BANDWIDTH setting.

Figure 3-19. Noise Sidebands (1 Hz BW)

3-93. Response Time. Generally, when making swept fre-
quency measurements, it is desirable to have good resolu-
tion and, at the same time, sweep as rapidly as possible.
This involves a definite trade off since the narrower
bandwidths provide the greatest resolution but require
slower sweep rates. As the bandwidth is narrowed, the IF
Filter takes longer to respond to electrical changes taking
place at its input. Consequently, the sweep rate must be
slow so that the signal remains in the passband long enough
for the filter to fully respond. Optimum sweep rate is
discussed in Paragraph 3-135.

3-94. For applications where narrow bandwidths and slow
sweep rates are required, the 3580A Adaptive Sweep
feature can often be used to substantially reduce the
measurement time. Adaptive Sweep is discussed in Para-
graph 3-147.

3-95. Noise Rejection. The maximum sensitivity of the
analyzer is limited by its own internally generated noise. As
outlined in Paragraph 3-44, internal noise is a function of
bandwidth, input resistance and tuned frequency. The
narrower bandwidths provide the greatest noise rejection.
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OHz 1kHz
Figure 3-20. Zero Response (300 Hz BW).

3-96. Frequency Setting.

3-97. The front panel FREQUENCY control tunes the
frequency of the analyzer over the 0 Hz to 50 kHz range.
The control can be used to set either the start or center
frequency of a linear sweep. The start or center frequency
selected by the FREQUENCY control is indicated on the
FREQUENCY dial.

3-98. The FREQUENCY control has two selectable drive
ratios to permit coarse or fine tuning. Coarse tuning is
selected by pushing the crank toward the front panel; fine
tuning is selected by pulling the crank outward. In the
coarse position, one revolution of the crank changes the
FREQUENCY dial setting by approximately 2.7 kHz. In
the fine position, one revolution of the crank changes the
frequency by approximately 73 Hz.

3-99. Frequency Dial. The FREQUENCY dial indicates
the start or center frequency in kHz. Dial settings range
from 00.0 kHz to approximately 50.5 kHz. The frequency
dial resolution is 20 Hz represented by one minor division
on the frequency scale. When the instrument is properly
calibrated (Paragraph 3-195), the frequency dial accuracy
is:

a. =+ 100Hz when the ambient temperature is within
the range of 20°C (68°F) to 30°C
(86°F).

b. +300Hz when the ambient temperature is within

the range of 0°C (32°F) to 20°C
(68°F) or 30°C (86°F) to 55°C
(131°F).

3-100. Start/Center. With the START/CENTER slide
switch in the START position, the FREQUENCY dial
setting indicates the frequency represented by the first
vertical line on the left-hand side of the display graticule.
This is the “start frequency” or frequency at which the
sweep begins. With the switch in the CENTER position, the
FREQUENCY dial setting indicates the frequency repre-
sented by the center vertical line on the display graticule.
This is the “center frequency” of the sweep.
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3-101. When surveying a spectrum containing two or more
signals, it is generally convenient to leave the START/
CENTER switch in the START position. The FRE-
QUENCY control can then be used to set the start
frequency and the FREQUENCY SPAN control can be
used to set the spectrum width or “end frequency”. To
observe one frequency component in a spectrum, set the
START/CENTER switch to the CENTER position and set
the FREQUENCY dial to the frequency of interest. The
frequency of interest will appear in the center of the
display. The width of the center frequency response can be
adjusted by changing the FREQUENCY SPAN or BAND-
WIDTH setting.

3-102. Zero Cal. Potentiometer. The purpose of the
ZERO CAL potentiometer is to enable the operator to
compensate for slight variations in frequency dial accuracy
that occur during warm-up or when the instrument is
operated in an uncontrolled environment. The ZERO CAL
potentiometer is also used in the Log Zero sweep mode to
establish the correct starting point for the log sweep. Refer
to Paragraph 3-195 for the Frequency Calibration Proce-
dure.

3-103. Frequency Span Setting.

3-104. The FREQUENCY SPAN control sets the width of
the spectrum to be observed during linear or manual
sweeps. Excluding the 0 Hz position, there are ten FRE-
QUENCY SPAN settings ranging from 5 Hz per division to
5 kHz per division. With ten horizontal divisions on the
display, the overall spectrum width can be adjusted from
50 Hz to 50 kHz.

3-105. 0 Hz Span. With the FREQUENCY SPAN switch
set to the 0 Hz position, the instrument remains at the start
or center frequency indicated on the FREQUENCY dial.
The display, however, continues to sweep at the rate
selected by the SWEEP TIME setting. The result is a
graphical display of amplitude vs. time.

3-106. The amplitude vs. time feature is useful for observ-
ing the amplitude variations of a signal that occur over
relatively long periods of time. For example, the amplitude
of the 10kHz sine wave shown in Figure 3-21A appears
stable on a conventional oscilloscope but is actually varying
at a very slow rate. In Figure 3-21B, the 3580A was used to
monitor the amplitude of the 10 kHz signal over a 2,000
second period. The 3580A amplitude vs. time display shows
that' the 10kHz signal is amplitude modulated by a
triangular-shaped signal whose frequency is 0.00166 Hz.

3-107. Because of its narrow bandwidth, the 3580A cannot
respond to rapid changes in amplitude. The maximum
modulating frequency that can be observed and measured
with any accuracy is approximately 100 Hz on the 300 Hz
BANDWIDTH setting.
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B - MODULATION
ENVELOPE

A -MODULATED
10 kHz SIGNAL

Figure 3-21. Amplitude vs. Time.
3-108. Frequency Out of Range.

3-109. There are a number of cases where the FRE-
QUENCY and FREQUENCY SPAN settings are such that
the frequency sweep attempts to go below 0 Hz or above
50 kHz. For example, if the start frequency is set to 10 kHz
and the FREQUENCY SPAN setting is 5 kHz/div (50 kHz),
the end frequency of the sweep is 60 kHz which is 10 kHz
above the 50 kHz limit. If the instrument is set for a center
frequency of 0 Hz, the start frequency is a negative value
and the area between the start frequency and the center
frequency is not meaningful.

3-110. To minimize erroneous indications, an internal
detector senses when the frequency sweep tries to go below
0 Hz or above 50 kHz and, in turn, clears the display. The
result is a clean baseline in areas where the frequency limits
are exceeded (Figure 3-22).

Figure 3-22. Frequency Out Of Range.

3-111. The frequency out-of-range detector is not exact.
Consequently, there are margin areas below 0 Hz and above
50kHz where signals can be displayed. Typically, the
margin below 0 Hz is about 500 Hz wide. Signals displayed
in this negative margin are the images of the 0 Hz to 500 Hz
signals displayed on the positive side of 0 Hz (Figure 3-23).
The margin above 50 kHz is about 800 Hz wide and signals
up to 50.8 kHz can generally be displayed.

3-112. The frequency sweep will go out of range under any
of the following conditions:

a. When: Fstart + 10 Fspan = > 50 kHz

b. When: Fcenter + 5 Fspan = > 50 kHz
3-16
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c. When: Fcenter - 5 Fspan = <0 Hz
Where: Fstart = start frequency of sweep
Fspan = FREQUENCY SPAN setting

Fcenter = center frequency of sweep

MARGIN
~ 500 Hz

Figure 3-23. Margin Below 0 Hz.
3-113. Sweep Modes.

3-114. The front panel SWEEP MODE switch permits
selection of six sweep modes:

1) REP (Repetitive)
2) SING (Single)

3) RESET

4) MAN (Manual)
5) LOGZERO

6) LOG

3-115. Repetitive Mode. In the Repetitive sweep mode
the instrument sweeps continuously over the selected
frequency range. The duration of each sweep is determined
by the SWEEP TIME setting.

3-116. Single Mode. When the Single sweep mode is
selected, the instrument sweeps one time over the selected
frequency range and stops at the end frequency. The
instrument remains at the end frequency until another
sweep mode is selected or until a new sweep is initiated. A
new sweep can be initiated by:

a. Setting the SWEEP MODE switch to RESET and
back to SING.

b. Pressing the CLEAR WRITE button. This clears the
display and simultaneously resets the sweep. Do not use
clear-write when making x - y recordings.

c. External triggering as outlined in Paragraph 3-143.
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3-117. The Single sweep mode is particularly useful for
making X-Y recordings using an external plotter connected
to the rear panel RECORDER outputs. The operator can
start the sweep, go about his business and return later to
retrieve the completed recording.

3-118. It should be noted that the rear panel PEN LIFT
output is operative only in the Single sweep mode. The PEN
LIFT output is provided for use with X-Y recorders that
have an electrically operated pen lift circuit enabling the
pen to be remotely actuated by a contact closure (Para-
graph 3-170).

3-119. Reset Mode. When the Reset mode is selected, the
sweep is reset to the left-hand side of the screen and the

instrument remains at the start frequency determined by
the FREQUENCY dial setting.

3-120. The Reset mode is used primarily for calibrating the
FREQUENCY dial. In the Frequency Calibration Procedure
(Paragraph 3-195), the Reset mode is selected and the
FREQUENCY dial is set for a start frequency of 00.0 kHz.
The ZERO CAL potentiometer is then adjusted so that the
zero response peaks at 0 Hz on the display.

3-121. Manual Mode. In the Manual sweep mode, the
electronic. frequency . sweep is disabled and frequency
control is transferred to the MANUAL VERNIER poten-
tiometer. By adjusting the MANUAL VERNIER, the
frequency can be set anywhere within the selected spec-
trum. With the MANUAL VERNIER set fully counter-
clockwise, the CRT sweep is at the left-hand side of the
screen and the instrument is tuned to the start frequency
determined by the FREQUENCY setting. As the vernier is
rotated in a clockwise direction, the frequency increases
and the video information is written (and retained) on the
CRT just as it is when using the electronic sweep.

3-122. The Manual sweep is useful for applications where it
is necessary to precisely measure the frequency of a signal
within the spectrum. For precise frequency measurements,
an electronic counter is connected to the rear panel
TRACKING OSC OUT or LO OUTPUT to monitor the
frequency. Using a narrow bandwidth such as 10 Hz or
30 Hz, the MANUAL VERNIER is adjusted so that the
CRT sweep is at the peak of the signal to be measured. If
the TRACKING OSC OUT is used, the frequency of the
signal can then be read directly from the counter. If the LO
OUTPUT is used, the frequency must be calculated by
dividing the counter reading by ten and subtracting
100 kHz (Paragraph 3-178).

NOTE

When the SWEEP MODE setting is changed
from LOG ZERO to MAN or from RESET to
MAN, the frequency sweep jumps from the
start frequency to the frequency set by the
MANUAL VERNIER. Conversely, when the
SWEEP MODE is changed from MAN to LOG
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ZERO or from MAN to RESET, the frequency
sweep jumps from the frequency set by the
MANUAL VERNIER to 0Hz or to the start
frequency. In either case, the rapid change in
frequency will distort the trace being displayed
on the CRT. If it is desirable to retain a specific
trace when switching to or from the Manual
mode, set the MANUAL VERNIER fully coun-
terclockwise before changing the SWEEP
MODE setting.

3-123. Log Zero Mode. The Log Zero mode is used to
establish the correct starting frequency for the log sweep.
When the Log Zero mode is selected, the sweep is reset to
the left-hand side of the screen, the FREQUENCY and
FREQUENCY SPAN controls are disabled and the start
frequency is internally set to O Hz. To calibrate the log
sweep, the front panel ZERO CAL potentiometer is
adjusted to peak the zero response at the left-hand edge of
the display graticule. Peaking the zero response at 0 Hz in
the Log Zero mode nulls out any dc offsets in the
frequency control circuit. This ensures that the log sweep
will start at 20 Hz.

3-124. Log Sweep. When the Log sweep mode is selected,
the following things take place:

a. The FREQUENCY, FREQUENCY SPAN and
SWEEP TIME controls are disabled and their settings do
not effect the log sweep. The ZERO CAL potentiometer
remains operative and, to ensure the proper starting point
for the log sweep, must be adjusted for peak zero response
in the Log Zero mode.

b. The instrument sweeps logarithmically over the
20Hz to 43 kHz frequency range. The log sweep is
repetitive and the duration of each sweep is approximately
5 seconds.

NOTE

When the Log sweep mode is first selected or
when the log sweep is initiated by external
triggering, optimum frequency accuracy will
not be obtained until 3 or 4 continuous sweeps
have been made. This peculiarity of the Log
sweep is caused by dielectric absorption (soak
effect) in the integrating capacitor of the Log
Sweep generator.

3-125. By observing the CRT display it can be noted that
each decade frequency of the log sweep is marked at the
bottom of the graticule. The first vertical line on the
left-hand side of the graticule represents 20 Hz, the second
line represents 43 Hz and the third line 98.2 Hz. This
sequence is repeated for each decade of frequency.

3-126. Figure 3-24 is a plot of frequency vs. time during a
log sweep. At the beginning of the sweep the slope of the
curve is gradual. A gradual slope indicates a small change in
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freqliency for a given unit of time and thus, a slow sweep’

rate. As the sweep progresses the slope becomes steeper and
the sweep rate increases exponentially.

3-127. Because the 3580A is a narrow band instrument,
the continuously increasing sweep rate presents a problem.
At low frequencies narrow bandwidths are required to
obtain good resolution. Narrow bandwidths can be used at
low frequencies because the sweep rate is slow. As the
frequency and sweep rate increases, however, the band-
width must be widened so that the instrument can respond

properly.

}1— 43 kHz

SECNDS —

Figure 3-24. Frequency Vs. Time (Log Sweep).

3-128. The 300 Hz BANDWIDTH is the only bandwidth
that allows the instrument to respond properly over the
entire range of the log sweep. For this reason, the ADJUST
light comes on when any bandwidth other than 300 Hz is
selected. On the 300Hz bandwidth, however, low frequency
measurements are not possible because the resolution is
poor and the skirt produced by the zero response covers
nearly half of the display (Figure 3-25). For measurements
at low frequencies a narrower bandwidth must be used.
Table 34 lists the recommended bandwidths for measure-
ments in given portions of the spectrum.

Table 3-4. Recommended Bandwidths (Log Sweep).

FREQUENCY RECOMMENDED
RANGE BANDWIDTH
20 Hz—200 Hz 10 Hz
200 Hz—982 Hz 30 Hz
982 Hz—9.82 kHz 100 Hz
9.82 kHz—43 kHz 300 Hz

3-129. The log sweep is intended primarily for making log
amplitude vs. log frequency plots of 2-port devices. For this
application, the network to be tested is connected in the
closed-loop configuration where the rear panel Tracking
Oscillator Output supplies the stimulus and the 3580A
measures the response.
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NOTE

Because of the relatively fast sweep rates used
in the Log sweep mode, conventional X-Y
recorders connected to the rear panel RE-
CORDER outputs cannot respond properly
during log sweeps (see Paragraph 3-163).

|
20 Hz 982 Hz

Figure 3-25. Log Sweep (300 Hz BW).

3-130. During closed loop measurements the bandwidth
limitations are not quite as stringent as those previously
described. This is because the input frequency, derived
from the Tracking Oscillator Qutput, is always in or near
the center of the passband. The only requirement is that
the bandwidth be wide enough to permit the instrument to
fully respond to amplitude variations introduced by the
network under test. If the network under test does not have
extremely steep skirts, a relatively narrow bandwidth can
be used. For example, Figure 3-26 is a log amplitude vs. log
frequency plot of a 20 kHz notch filter. The plot was made
using a 30 Hz bandwidth.

3-131. The easiest way to select the proper bandwidth for
the log sweep is to start with a wide bandwidth such as
100 Hz and then narrow the bandwidth until the amplitude
or shape of the response curve begins to change. When the
response curve starts to change, the bandwidth is too
narrow.

3-132. Sweep Time and Sweep Rate.

3-133. Sweep Time Control. The front panel SWEEP
TIME control provides 14 sweep time settings ranging from
0.01 second per division to 200 seconds per division. With
10 horizontal divisions, total sweep time ranges from 0.1
second to 2,000 seconds.

3-134. Sweep Rate. The sweep rate in Hz per second is
determined by the FREQ SPAN and SWEEP TIME settings:
R =Ls
T
Where:

R = sweep rate in Hz/sec
Fs = FREQ SPAN setting
= SWEEP TIME setting

Lo}
|
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Increasing the frequency span or decreasing the sweep time
increases the sweep rate.

Figure 3-26. Log Amplitude Vs. Log Freq. Plot of 20 kHz
Notch Filter (30 Hz BW).

3-135. Optimum Sweep Rate. The optimum sweep rate is
the maximum rate at which the frequency can be swept
without excessively compressing or skewing the amplitude
response. When the 3580A is sweeping at what is consid-
ered to be the optimum rate, the amplitude compression is
about 2%.

3-136. The optimum sweep rate is determined by the
response time of the instrument. If the response time is
long, the sweep rate must be slow so that the instrument
can respond properly. The response time of the 3580A is
determined by the BANDWIDTH and DISPLAY SMOOTH-
ING settings. Narrowing the bandwidth or increasing the
display smoothing increases the response time and, there-
fore, decreases the optimum sweep rate.

3-137. Optimum Sweep Indicator. The 3580A is
equipped with an internal detector that monitors the
BANDWIDTH, DISPLAY SMOOTHING, FREQUENCY
SPAN and SWEEP TIME control settings. When these
control settings are such that the sweep rate exceeds the
optimum sweep rate, the front panel ADJUST indicator
illuminates.

3-138. To sweep at the optimum rate, first set the
FREQUENCY, FREQUENCY SPAN, BANDWIDTH and
DISPLAY SMOOTHING controls to obtain the desired
measurement parameters. Then, starting with a slow
SWEEP TIME setting, increase the sweep rate until the
ADJUST light first comes on. When the ADJUST light
comes on, rotate the SWEEP TIME control one position
counterclockwise. The ADJUST light will go out and the
instrument will sweep at the optimum rate.

3-139. Table 3-5 lists the optimum SWEEP TIME settings
for various FREQ SPAN, BANDWIDTH and DISPLAY
SMOOTHING settings.

3-140. For closed-loop measurements where the 3580A is
used as a network analyzer, the optimum sweep rate is
determined by the 3580A BANDWIDTH and DISPLAY
SMOOTHING control settings and by the bandwidth of the
network under test. During closed-loop measurements, the
input frequency is always near the center of the passband
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and the IF Filter is required to respond only to amplitude
variations introduced by the network. For this reason, the
optimum sweep rate for closed-loop measurements is
generally much faster than it is for open-loop measure-
ments. In many closed-loop measurement applications the
sweep rate can be set 20 to 25 times faster than the
optimum rate indicated by the ADJUST light.

3-141. If the optimum sweep rate is not limited by the
bandwidth of the 3580A, it may be limited by the
bandwidth of the network under test. For bandpass and
low pass filters, a rough approximation of optimum sweep
rate can be made using the following formula:

BW?
R =
2
Where:
R = optimum sweep rate in Hz/sec
BW = bandwidth of network under test

3-142. In practice it is often difficult to predict the
optimum sweep rate. For this reason, the simplest approach
is to start with the optimum rate set using the ADJUST
light. Then, while observing the response curve, gradually
increase the sweep rate until the amplitude or shape of the
curve begins to change. When the curve begins to change
the sweep rate is too fast.

3-143. External Triggering.

3-144. The EXT TRIG IN connector enables the frequency
sweep to be remotely inhibited using a contact closure or
TTL Logic Levels. This signal may be used to inhibit the
sweep in the single, repetitive or Log Sweep Mode.

3-145. In order to inhibit the sweep, the externally applied
signal into the EXT TRIG IN connector is kept low. To
allow the 3580A to perform a single sweep, the inhibit
signal is allowed to go high for greater than 1 msec, but for
less than the total sweep time. If the inhibit signal is not
returned to low within the specified time, additional sweeps
may be initiated.

3-146. To remotely inhibit the frequency sweep apply the
following levels to the center terminal of the EXT TRIG IN
connector:

Sweep Inhibit: Ground (through < 10 K) or -0.5 V dc
to 0.5 Vdc.

Sweep Enable: Open or +2.5 V dc to +5 V dc.

NOTE

The outer shield of the EXT TRIG IN connec-
tor is connected to case ground. The center
terminal of the connector is the inhibit line.
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3-147. Adaptive Sweep.

3-148. One of the inconveniences associated with low
frequency spectrum analyzers is the extremely slow sweep
rates required when using narrow bandwidths. For example,
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to sweep over a 200 Hz spectrum using a 1 Hz bandwidth,
the optimum sweep time setting is SO seconds per division.
This makes the overall measurement time 500 seconds or

Table 3-5. Optimum Sweep Time Settings.

about 8 minutes. If a sweep time setting of 200 seconds per
division is used, the total measurement time is 2,000
seconds or 33 minutes.

BANDWIDTH FREQ SPECTRUM OPTIMUM SWP. TIME OPTIMUM SWP. TIME OPTIMUM SWP. TIME
SETTING SPAN/DIV WIDTH (SMOOTHING MIN.) (SMOOTHING MED.) (SMOOTHING MAX.)
1 Hz 5 Hz 50 Hz 10 sec. 100sec. = | @ ——==———
1 Hz 10 Hz 100 Hz 20 sec. 200sec. 0| @ —————-
1 Hz 20 Hz 200 Hz 50sec. @ @=@@@@0| @ —=-==—== | ==
1 Hz 50 Hz 500 Hz 100sec,. = | @ =———=—- | ——————
1 Hz 0.1 kHz 1 kHz 200sec.* 0| @ @—————e | e ————
3 Hz 5 Hz 50 Hz 1 sec. 10 sec 100 sec
3 Hz 10 Hz 100 Hz 2 sec. 20 sec 200 sec
3 Hz 20 Hz 200 Hz 5 sec. 50 sec —_———— = =
3 Hz 50 Hz 500 Hz 10 sec. 100sec. | @@ ——————
3 Hz 0.1 kHz 1 kHz 20 sec. 200sec.* @00 | @@ ——————
3 Hz 0.2 kHz 2 kHz 60sec. @ @@@0| ————— | e ————
3 Hz 0.5 kHz 5 kHz 100sec. | —=—-=-==-—= | ——==—==-
3 Hz 1 kHz 10 kHz 200sec.* = @00| @ —————— | e ————
10 Hz 5 Hz 50 Hz 0.1 sec. 1 sec. 10 sec
10 Hz 10 Hz 100 Hz 0.2 sec. 2 sec 20 sec
10 Hz 20 Hz 200 Hz 0.5 sec. 5 sec 50 sec
10 Hz 50 Hz 500 Hz 1 sec. 10 sec 100 sec
10 Hz 0.1 kHz 1 kHz 2 sec. 20 sec 200 sec.*
10 Hz 0.2 kHz 2 kHz 5 sec. 50sec. 00| @ ———=——=-
10 Hz 0.5 kHz 5 kHz 10 sec. 100sec. | @ ——————
10 Hz 1 kHz 10 kHz 20 sec. 200sec.* @ | @@ ——————
10 Hz 2 kHz 20 kHz 50sec. @00 | @ —————e-- | ——————
10 Hz 5 kHz 50 kHz 100sec. = | ————=== |  ——————
30 Hz 5 Hz 50 Hz 0.01 sec.** 0.1 sec 1 sec
30 Hz 10 Hz 100 Hz 0.02 sec. 0.2 sec 2 sec
30 Hz 20 Hz 200 Hz 0.05 sec. 0.5 sec 5 sec.
30 Hz 50 Hz 500 Hz 0.1 sec. 1 sec 10 sec
30 Hz 0.1 kHz 1 kHz 0.2 sec. 2 sec. 20 sec
30 Hz 0.2 kHz 2 kHz 0.5 sec. 5 sec. 50 sec
30 Hz 05 kHz 5 kHz 1 sec. 10 sec 100 sec
30 Hz 1 kHz 10 kHz 2 sec. 20 sec 200 sec.*
30 Hz 2 kHz 20 kHz 5 sec. 60sec. @00 @ —————-
30 Hz 5 kHz 50 kHz 10 sec. 100sec. = [ @ ———=——-
100 Hz 5 Hz 50 Hz 0.01 sec.** 0.01 sec.** 0.1 sec
100 Hz 10 Hz 100 Hz 0.01 sec.** 0.02 sec. 0.2 sec
100 Hz 20 Hz 200 Hz 0.01 sec.** 0.05 sec. 0.5 sec
100 Hz 50 Hz 500 Hz 0.01 sec.** 0.1 sec. 0.5 sec
100 Hz 0.1 kHz 1 kHz 0.02 sec. 0.2 sec. 1 sec.
100 Hz 0.2 kHz 2 kHz 0.05 sec. 0.5 sec. 2 sec,
100 Hz 0.5 kHz 5 kHz 0.1 sec. 1 sec. 10 sec
100 Hz 1 kHz 10 kHz 0.2 sec. 2 sec, 20 sec
100 Hz 2 kHz 20 kHz 0.5 sec. 5 sec. 50 sec
100 Hz 5 kHz 50 kHz 1 sec. 10 sec. 100 sec
300 Hz 5 Hz 50 Hz 0.01 sec.** 0.01 sec.** 0.01 sec.**
300 Hz 10 Hz 100 Hz 0.01 sec.** 0.01 sec.** 0.02 sec.
300 Hz 20 Hz 200 Hz 0.01 sec.** 0.01 sec.** 0.05 sec.
300 Hz 50 Hz 500 Hz 0.01 sec.** 0.01 sec.** 0.1 sec.
300 Hz 0.1 kHz 1 kHz 0.01 sec.** 0.02 sec. 0.2 sec.
300 Hz 0.2 kHz 2 kHz 0.01 sec.** 0.05 sec. 0.5 sec.
300 Hz 0.5 kHz 5 kHz 0.01 sec.** 0.1 sec. 1 sec.
300 Hz 1 kHz 10 kHz 0.02 sec. 0.2 sec. 2 sec.
300 Hz 2 kHz 20 kHz 0.05 sec. 0.5 sec. 5 sec.
300 Hz 5 kHz 50 kHz 0.1 sec. 1 sec. 10 sec.

*Slowest SWEEP TIME Available.
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3-149. In many applications relatively wide portions of the
spectrum being swept do not contain useful information.
The plot shown in Figure 3-27, for example, has a number
of narrow spectral components but more than 98% of the
display is nothing but noise floor. Using a conventional
sweep at the optimum sweep rate, it took more than 15
minutes to trace the plot shown in Figure 3-27. Using the
3580A Adaptive Sweep feature, however, the same plot
(minus the noise floor) was traced in about 1.5 minutes
(Figure 3-28).

Figure 3-27. Plot Using Conventional Sweep (15 minutes).

3-150. To use the Adaptive Sweep feature, the operator
sets a baseline threshold using the front panel ADAPTIVE
SWEEP control. The baseline threshold can be adjusted
anywhere from the bottom of the screen to approximately
70% of full scale. For the plot shown in Figure 3-28, the
baseline threshold was set about 10 dB above the noise
floor.

Figure 3-28. Plot Using Adaptive Sweep.

3-151. At the beginning of the Adaptive Sweep, the
instrument sweeps at the rate selected by the SWEEP TIME
setting. This ensures that the zero response or any other
signal on or near the start frequency will be properly
detected. After the sweep passes through any initial
responses, the sweep rate is automatically increased to 20
or 25 times the selected rate. When the sweep reaches a
response that rises above the baseline threshold, it backs up
slightly, pauses to allow the IF Filter to settle and then
sweeps slowly over the response at the panel-selected rate.
When the response has been completely traced, the sweep is
again speeded up until another response is encountered. As
a result, the portions of the spectrum below the threshold
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level are not displayed, but the spectral responses above the
threshold level are displayed just as they are using a
conventional sweep. By sweeping rapidly through unused
portions of the spectrum, the Adaptive Sweep greatly
reduces the overall measurement time.

3-152. Setting the Baseline Threshold. = When setting the
baseline threshold for the Adaptive Sweep, the following
guidelines must be observed:

a. In the Linear amplitude mode the threshold must be
at least 60% below the peak of the smallest signal to be
displayed. For example, if the peak of the smallest signal to
be displayed is 4 vertical divisions, the threshold must be at
least 2.4 divisions (0.6 X 4) below it. Similarly, if the peak
of the smallest signal to be displayed is 1 vertical division,
the threshold must be at least 0.6 of a division below it.

b. In the Log amplitude mode, the threshold must be at
least 8 dB below the peak of the smallest signal to be
displayed.

3-153. The reason for setting the baseline threshold below
the peak of the smallest signal to be displayed is that the
responses are detected when the instrument is sweeping 20
to 25 times faster than the panel-selected rate. During these
fast sweeps the IF Filter does not have time to fully
respond. As a result, the signals applied to the internal
threshold detector are about 6 dB (50%) lower in amplitude
than they are when sweeping at the optimum rate. If the
threshold is not more than 6 dB below the peak of a signal,
that signal will not be detected and consequently, will not
be displayed.

NOTE

Adaptive Sweep cannot be used on the
0.05 Sec., 0.02 Sec. and 0.01 Sec. SWEEP
TIME settings.

3-154. With the SWEEP TIME control set to one position
slower than the optimum rate, the signal compression
during fast sweeps is approximately 3 dB or 30%. This
allows the baseline threshold to be set 4 dB or 45% below
the peak of the smallest signal to be displayed. The trade
off here is that the measurement time is considerably longer
than it is when sweeping at the optimum rate.

3-155. Adaptive Sweep, Log 1dB Mode. The Adaptive
Sweep is difficult to use in the Log 1 dB amplitude mode.
This is because the display range is only 10 dB and, when
sweeping at the optimum rate, the baseline threshold must
be at least 8 dB below the peak of the smallest signal to be
displayed. With the baseline threshold at the bottom of the
screen, signals more than 2 dB below full scale will not be
displayed. If the Adaptive Sweep is to be used in the Log
1 dB mode, set the SWEEP TIME control one or two
positions slower than the optimum sweep rate. This will
reduce the amplitude compression during fast sweeps and

321



Section III

allow at least 50% of the display range to be used. If the
Adaptive Sweep is not to be used in the Log mode, be sure
the ADAPTIVE SWEEP control is in the OFF position.

3-156. Adaptive Sweep Marker. When the ADAPTIVE
SWEEP control is set to the ON position, a sweep marker
appears on the display. The sweep marker is a blank spot or
gap in the trace that indicates the position of the frequency
sweep. The sweep marker is provided because the digital
memory that generates the display does not track the

fast-forward and fast-backward excursions of the Adaptive .

Sweep. The sweep marker enables the operator to observe
these excursions, making it easy to verify that the Adaptive
Sweep is operating properly.

3-157. In some cases it may be desirable to display the
sweep marker without using the Adaptive Sweep. This can
be done in the Linear and Log 10 dB modes by setting the
ADAPTIVE SWEEP control to the ON position and leaving
the baseline threshold at the bottom of the display. With
the baseline threshold at the bottom of the display, the
video level exceeds the threshold level causing the instru-
ment to continually sweep at the panel-selected rate.

3-158. Digitally-Stored Display.

3-159. A unique feature of the 3580A is its digitally-stored
display. The digitally-stored display provides a number of
unusual operating conveniences. For example, display
adjustments are not required when the sweep parameters
are changed. The digitally-stored trace is automatically
cleared and updated at the correct rate. The INTENSITY
and FOCUS controls have the same effect as those of a
regular oscilloscope. Once they are set, they do not need to
be readjusted. Moreover, the INTENSITY control can be
set to any level without danger of burning the CRT face.
Digital storage provides a bright, crips, flicker-free presenta-
tion. There is no blooming of display ambiguity.

3-160. One of the major advantages of digital storage is its
ability to retain a trace indefinitely, i.e., as long as power is
applied to the instrument. When a single sweep is made, the
trace that is generated will continue to be displayed until
the CLEAR WRITE button is pressed or until it is replaced
by a new sweep. If a trace is needed for future reference, it
can be permanently stored in memory by simply pressing
the STORE pushbutton. The “stored trace” and a current
or “refresh trace” can then be displayed simultaneously
(Figure 3-29). If desired, the stored trace can be blanked
from the display by pressing the BLANK STORE button.
Releasing the BLANK STORE button returns the stored
trace to the display.

3-161. A permanently stored trace is not effected by
changing the control settings or by pressing the CLEAR
WRITE button. The only way the stored trace can be
cleared from memory is by releasing the STORE button or
turning the power off. When the STORE button is initially
released, the stored trace disappears and a series of dots
appear on the display (Figure 3-30). The dots are automati-
cally cleared when the display is updated by a new sweep.
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CURRENT STORED
TRACE TRACE

Figure 3-29. Stored Trace and Current Trace Displayed
Simultaneously.

3-162. Reduced Resolution. The digital memory in the
3580A has 1024 addresses where the Y-axis amplitude
information is stored. When the STORE button is not
pressed, each address corresponds to a given position of the
frequency sweep and the X-axis of the display is divided
into 1024 discreet segments. When the STORE button is
pressed, the memory is split in half. One half (512
addresses) is used for the stored trace and the other half is
for the refresh trace. Since only 512 addresses are used for
each trace, the display resolution is decreased. This means
that the display is not quite as detailed as it is with a single
trace stored in 1024 addresses. The techniques used for
storing information and splitting the memory are such that
the peaks of the responses are always retained. Thus, the
reduced resolution does not normally obscure any useful
information.

.

Figure 3-30. Store Button Released.

-3-163. Recorder Outputs.

3-164. Recorder outputs are provided on the rear panel of
the 3580A to permit the use of an external X-Y recorder/
plotter. The -hp- Model 7035B Option 020 X-Y Recorder is
recommended. Although the Standard Model 7035B and
other X-Y recorders can be used, the 7035B Option 020 is
preferable because it has some special features that simplify
scale calibration. In addition, the Model 7035B Option 020
is equipped with an X-axis log converter which can be used
to scale the 3580A linear sweep to obtain a full log sweep
over a 3-decade (10 Hz to 10 kHz) range.
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3-165. X-Axis Output. The X-AXIS output supplies a dc
voltage proportional to the position of the frequency sweep
on the CRT display. When the sweep is at the start
frequency, the X-Axis output is O V dc; when the sweep is
at the end frequency, the output is + 5 V dc. The output
resistance is 1 Kilohm, nominal.

3-166. In the Repetitive and Single sweep modes when
Adaptive Sweep is not used, the X-Axis output isa 0 V to
+5V linear ramp. When Adaptive Sweep is used, the
output voltage tracks the forward and reverse excursions of
the sweep. In the Manual sweep mode, the X-Axis output
voltage corresponds to the sweep position set by the
MANUAL VERNIER control. When the Reset or Log Zero
mode is selected, the X-Axis output remains at 0 V dc.

3-167. In the Log sweep mode, the frequency is swept
logarithmically but the X-Axis outputisstilaQVto+5V
linear ramp. An output of 0 V dc corresponds to the 20 Hz
start frequency, an output of +2.5V dc corresponds to
982 Hz at the center of the display and an output of + SV
dc corresponds to the 43 kHz end frequency.

NOTE

Because of the relatively fast sweep rates used
in the Log sweep mode, conventional X-Y
recorders connected to the X-AXIS output
cannot respond properly. To make amplitude
vs. log-frequency recordings, use an X-Y record-
er that has a built-in log converter for the
X-axis input (-hp- 7035B Opt. 020). Connect
the 3580A X-AXIS output to the X-axis input
of the recorder. With the recorder set to the log
mode, sweep the 35804 at a slow linear rate
using the Single or Repetitive sweep mode.

3-168. Y-Axis Output. The Y-AXIS output supplies a dc
voltage proportional to the amplitude of the responses
appearing on the display. An output of 0 V dc corresponds
to the bottom of the screen; an output of +5V dc
corresponds to the top of the screen. The Y-Axis output
voltage is 0.5 V per division in the Linear amplitude mode,
0.05 V per dB in the Log 10 dB mode and 0.5 V per dB in
the Log 1 dB mode. Output resistance is 1 kilohm nomi-
nal.

3-169. There are several things about the Y-AXIS output
that should be noted:

a. In the Log 10 dB mode, rotating the AMPLITUDE
REF LEVEL control in a clockwise direction offsets the
display in steps of 10dB. This also offsets the Y-Axis
output in steps of + 0.5 V.

b. In the Log 1 dB mode, the display ranges from 0 dB
(+5V) to -10dB (0V). The Y-Axis output, however,
extends from approximately +1 dB (+5.5V) to -13dB
-1.5V).
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c. Changing the baseline threshold using the ADAP-
TIVE SWEEP control does not effect the Y-Axis output
voltage.

3-170. Pen Lift Output. The PEN LIFT output is provid-
ed for use with X-Y recorders having electrically operated
pen lift circuits that allow the pen to be remotely actuated
by a contact closure. The PEN LIFT output is operative
only in the Single sweep mode. If Adaptive Sweep is not
used, a contact closure is present between the PEN LIFT
output terminals for the duration of the single sweep. If
Adaptive Sweep is used, the contact closure is present only
when the instrument is sweeping slowly over a response.
This prevents the fast-forward and fast-backward excur-
sions of the sweep from being recorded. The PEN LIFT
output terminals are isolated from case ground. Do not
use clear-write to reset sweep.

3-171. Tracking Oscillator Output.

3-172. The rear panel TRACKING OSC OUT connector
supplies a 5 Hz to 50 kHz sinusodial output signal that
tracks the tuned or swept frequency of the instrument.
The specified frequency response of the tracking oscillator
output signal is = 3% over the 5 Hz to 50 kHz frequency
range. Total harmonic distortion and spurious is more than
40 dB below a 1 V rms signal level. The output impedance
is 600 ohms, nominal. When the output is terminated in
600 ohms, the LEVEL control may be used to adjust the
output from 0V to 1 V rms.

3-173. The frequency accuracy of the tracking oscillator
output signal is specified at + 2.5 Hz relative to the center
of the instrument’s passband. On the 1 Hz and 3 Hz
bandwidths, the passband is less than 2.5 Hz above and
below the center frequency. Thus, the tracking oscillator
output frequency may be slightly outside of the passband.
This is of little consequence except during closed-loop
measurements where the tracking oscillator signal is fed
into the INPUT through a network under test. If the
tracking oscillator frequency is outside the passband, inser-
tion loss will be encountered. Under worst case conditions,
maximum insertion loss is approximately 30 dB on the 1Hz
bandwidth and 8 dB on the 3 Hz bandwidth. Typically, the
insertion loss is about 5 dB on the 1 Hz bandwidth and 2 dB
on the 3 Hz bandwidth.

3-174. For most closed-loop measurements optimum re-
sults will be obtained using the 10 Hz or 30 Hz bandwidth.
If, for some reason, the 1 Hz or 3 Hz bandwidth is used,
insertion loss can be minimized by removing the top cover
and adjusting A2C4 (100 kHz ADJ) so that the tracking
oscillator frequency is in the center of the passband, An
alternative approach is to apply an external reference signal
to the TRACKING OSC IN connector and adjust the
frequency of the reference so that the tracking oscillator
frequency is in the center of the passband (see Paragraph
3-176).
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3-175. Tracking Oscillator Input.

3-176. Figure 3-31 is a simplified block diagram of the
Tracking Oscillator circuit. With the rear panel slide switch
in the NORMAL position, the 100 kHz to 150 kHz signal
from the VTO is mixed with a 100 kHz signal from a
Crystal Oscillator. The 0 Hz to 50 kHz difference frequency
is fed through a 50 kHz Low-Pass Filter and applied to the
TRACKING OSC OUT connector. With the slide switch in
the EXT REF position, the 100 kHz Crystal Oscillator is
disconnected and an external reference signal can be
applied to the Mixer through the TRACKING OSC IN
connector. The frequency of the external reference signal
can be varied about 100kHz to offset or frequency
modulate the tracking oscillator output signal. Increasing
the frequency of the external reference signal decreases the
tracking oscillator output frequency; decreasing the exter-
nal reference frequency increases the tracking oscillator
output frequency.

.......

r ~
[TRACKING 05C]

MIXER \ 5o

I0O0KHz-150KHz 50 KHz

VTO LOW PASS FILTER

0 Hz to 50 KHz
oVvV—2Vrms

——————— i

100 KHz
XTAL. OSC.

3580-B-3595

Figure 3-31. Tracking Oscillator.

3-177. The signal level applied to the TRACKING OSC IN
connector should be 100 mV rms * 10%. Use a highly
stable signal source such as an -hp- Model 3320A/B or
3330A/B Frequency Synthesizer. The impedance of the
tracking oscillator input is approximately 3.6 kilohms.

3-178. L.0. OQutput.

3-179. The VTO in the 3580A generates a 1 MHz signal
which is divided in frequency to obtain the 100 kHz to
150 kHz VTO signal that is applied to the Input Mixer and
Tracking Oscillator. The 1 MHz to 1.5 MHz signal from the
VTO is available at the rear panel LO OUTPUT connector.
The signal level at the LO OUTPUT is 100 mV rms; output
impedance is 1 kilohm, nominal.

3-180. The tuned frequency of the instrument can be
measured to an accuracy of * 5Hz with an electronic
frequency counter connected to the LO OUTPUT. The
following formula can be used to calculate the tuned
frequency from the counter reading:
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F, = Xc . 100 kHz
10
Where:
Fi = tuned frequency
F¢ = counter reading

3-181. The tuned frequency of the instrument can be
measured using either the L.O. Output or the Tracking
Oscillator Qutput. It is generally preferable to use the L.O.
Output because it provides greater frequency resolution.
Also, the L.O. Output frequency can be measured using a
0.1 second gate time for fast response.

3-182. Option 001.

3-183. The 3580A Option 001 is equipped with an internal
rechargeable battery pack and a protective front panel
cover for complete portability.

‘ WARNING l

To protect operating personnel, the 35804
Option 001 chassis must be grounded. For
power line operation connect the power cord to
a three-prong grounded receptacle. For battery
operation connect the common (black) input
terminal to earth ground or to an appropriate
system ground. If a system ground is used be
sure it is actually at ground potential and is not
a voltage source.

3-184. The 3580A Option 001 can be operated from the ac
power line or from its own internal battery pack. With the
POWER switch set to the ON (AC) position, the instrument
receives its power from the ac power line and a trickle
charge is applied to the batteries. The trickle charge
prevents the batteries from discharging, but is not sufficient
to recharge the batteries in a reasonable time. With the
POWER switch in the ON (BAT) position, the ac power is
turned off and the instrument receives its power solely
from the internal battery pack. A fully charged battery
pack will operate the instrument for more than 5 hours.
When the batteries are discharged to the point where they
cannot operate the instrument properly, the power is
automatically shut off. This eliminates erroneous measure-
ments caused by weak batteries and further prevents the
batteries from being damaged due to excessive discharge.

3-185. To recharge the batteries, connect the instrument to
an appropriate ac power source and set the POWER switch
to the CHARGE position. The POWER light will illuminate.
The instrument cannot be operated while the batteries are
being charged. Recharge time for completely discharged
batteries is 14 hours. The useful life of the batteries is more
than 100 charge/discharge cycles.
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The instrument should not be left in the
CHARGE mode for prolonged periods. A
charge period of 14 hours is sufficient to
recharge a fully discharged battery pack. Ex-
tended periods of overcharge in ambient tem-
peratures exceeding 30°C (86°F) will severely
degrade battery life and capacity by causing the
cells to overheat.

3-186. Temperature Limits. To prevent battery damage,
the following temperature limits must be observed:

a. Operating Temperature: 0°C (+32°F) to +40°C
(+ 104°F)

b. Charge Temperature Range: 0°C (+ 32°F) to + 40°C
(+ 104°F)

c. Storage Temperature Range: -40°C (-40°F) to
+50°C (+ 122°F)

3-187. Option 002.

3-188. The 3580A Option 002 is equipped with a front
panel slide switch which permits selection of three input
configurations: Unbalanced, Balanced Bridged, and Bal-
anced Terminated. These input configurations are illustra-
ted in Figure 3-32. In addition, the 3580A Option 002
TRACKING OSC OUT is transformer coupled to provide a
600-ohm balanced output configuration.

s

The differential signal level applied to the
Option 002 Balanced Terminated input must
not exceed + 27 dBm at 0 V dc. The combined
ac and dc levels must be such that the power
dissipated by the terminating resistor is less
than 0.5 watt.

3-189. The 3580A Option 002 can be calibrated for
absolute measurements in rms volts, dBm/600 ohms or
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INPUT TO
St . » INPUT
AMP

cS
>_.L ™ i‘lOpF

A. UNBALANCED

Z\y=IM, 40pF

NPUT
TO INPUT
AMP
Z)y =I5K
FLOATlNG
COMMON
B. BRIDGED
NF’UT
|NPUT AMP
Z)N=6000 or
300N
—CAUTION—
DO NOT EXCEED
+27dBM at OVDC
FLOATlNG
COMMON

C. TERMINATED A,

3580A—-B-3542

Figure 3-32. Input Configurations (Option 002).

dBm/900 ohms. The selection is made using the front panel
dBm 900 ohm/LIN - -dBm 600 ohm slide switch. Relative
measurements can be made in dB or percent of full scale.

3-190 It should be noted that in the unbalanced input
configuration, the input shunt capacitance is 40 pF, nomi-
nal. This differs from the 30 pF shunt capacitance of the
standard Model 3580A. If a 10:1 divider probe is used, it
must have sufficient adjustment range to compensate for
the 40 pF shunt capacitance. An -hp- Model 10003A
Voltage Divider Probe is recommended.

A, Refer to Section VIlI Backdating.
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3-191. BASIC OPERATING PROCEDURES.
3-192. Instrument Turn On.
3-193. Power Line Operation.
a. Check the line voltage at the point of installation.
b. Refer to Figure 3-33 and set the 3580A for the line
voltage to be used (100V, 120V, 220 V or 240 V). Line

voltage must be within + 5% to - 10% of voltage setting.

c. Verify that the proper fuse is installed in the fuse
holder:

Line Setting Fuse Type -hp- Part No.

100V/120V  0.5A,250V 21100012
Normal Blow

220V/240V  0.25A,250V  2110-0004
Normal Blow

d. Connect the detachable ac power cord to the rear
panel power receptacle and to the power source.

e. Set the POWER switch to the ON (AC) position. The
POWER light will illuminate.

BASIC OPERATING PROCEDURES
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f. Allow approximately 15 seconds for the CRT to
warm up. Adjust the INTENSITY and FOCUS controls for
a bright, clear presentation on the CRT. When the
instrument is initially turned on, the display may be similar
to the one shown in Figure 3-34. This display reflects the
preferred states of the storage elements in the digital
memory and is not meaningful. To clear the display, press
the CLEAR WRITE button.

g. Allow a warm-up period of at least 1 hour before
using the 3580A in a critical measurement application.

Figure 3-34. Typical Turn On Display.

Operating voltage is shown in module window.

SELECTION OF OPERATING VOLTAGE

1. Disconnect power cord and slide cover to left to gain
access to fuse compartment.

2. Remove line fuse by pulling outward on FUSE PULL.
3. To select operating voltage:
a. Rotate FUSE PULL to left and remove PC board.

b. Orient PC board so that desired voltage marking is
on the top, left-hand side.

c. Push PC board firmly into its slot.

4. Rotate FUSE PULL back to its normal position and insert
fuse in holder, Be sure to use the correct fuse value.

Figure 3-33. Voltage Selection.
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3-194. Battery Operation (Option 001).

a. Connect the low (black) terminal of the front panel
INPUT connector to earth ground or to an appropriate
system ground.

b. Set the POWER switch to the ON (BAT) position.
The POWER light will illuminate.

c. Allow approximately 15 seconds for the CRT to
warm up. Adjust the INTENSITY and FOCUS controls for
a bright, clear presentation on the CRT. When the
instrument is initially turned on, the display may be similar
to the one shown in Figure 3-34. This display reflects the
preferred states of the storage elements in the digital
memory and is not meaningful. To clear the display, press
the CLEAR WRITE button.

d. Allow a warm-up period of at least 1 hour before
using the 3580A in a critical measurement application.

e. To-recharge the batteries, perform Steps a through d
of the power-line turn on procedure (Paragraph 3-193). Set
the POWER switch to the CHARGE position. The POWER
light will illuminate. The instrument cannot be used while
the batteries are being charged.

The instrument should not be left in the
CHARGE mode for prolonged periods. A
charge period of 14 hours is sufficient fto
recharge a fully discharged battery pack. Ex-
tended periods of overcharge in ambient tem-
peratures exceeding 30°C (86°F) will severely
degrade battery life and capacity by causing the
cells to overheat.

3-195. Frequency Calibration Procedure.

3-196. The Frequency Calibration Procedure should be
performed after warm-up each time the instrument is
turned on. It should also be performed before and after
using the log sweep.

3-197. For operation in the Repetitive, Single or Manual
sweep mode, proceed as follows:

a. Turn the instrument on as outlined in Paragraph
3-192.

b. Set the 3580A controls as follows:

ADAPTIVESWEEP................. OFF
DISPLAY ..... STORE and BLANK STORE

Released
AMPLITUDEMODE ....... LOG 10 dB/DIV
AMPLITUDE REF LEVEL . ...... NORMAL
dBv/LIN - dBm Switch ........... dBv/LIN
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INPUT SENSITIVITY ............... CAL
VERNIER ...................... CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
STARTCTR . ................... START
BANDWIDTH .................... 30 Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV .................. N/A
SWEEP TIME/DIV ................. N/A
SWEEPMODE ................... RESET

c. Clear the display by pressing the CLEAR WRITE
button.

d. Adjust the front panel ZERO CAL potentiometer for
peak zero response. (The zero response will appear on the
first line on the left-hand side of the display graticule.)

e. Set the BANDWIDTH to 10 Hz. Repeat Step d.

3-198. For operation in the Log sweep mode, proceed as
follows:

a. Set the 3580A controls as follows:

ADAPTIVESWEEP . ................ OFF
DISPLAY . .... STORE and BLANK STORE
Released

AMPLITUDEMODE . ...... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN - dBm Switch ........... dBv/LIN
INPUT SENSITIVITY ............... CAL
VERNIER ...................... CAL
(Fully CW)

FREQUENCY ........ ... N/A
STARTCTR ........ .. ... N/A
BANDWIDTH ................... 30Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV .................. N/A
SWEEP TIME/DIV ................. N/A
SWEEPMODE ............... LOG ZERO

b. Clear the display by pressing the CLEAR WRITE
button.

c. Adjust the front panel ZERO CAL potentiometer for
peak zero response. (The zero response will appear on the
first line on the left-hand side of the display graticule.)

3-199. Amplitude Calibration Procedure.

3-200. The Amplitude Calibration Procedure should be
performed initially after warm-up and each time the
BANDWIDTH setting is changed.

3-201. For operation on the 1 Hz or 3 Hz BANDWIDTH,
proceed as follows:

a. Turn the instrument on (Paragraph 3-192) and
perform the Frequency Calibration Procedure (Paragraph
3-195).
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b. Set the 3580A controls as follows:

DISPLAY ..... STORE and BLANK STORE
Released

AMPLITUDEMODE ....... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN - dBm Switch ........... dBv/LIN
INPUT SENSITIVITY . .............. CAL
VERNIER . ...................... CAL
(Fully CW)

FREQUENCY ................ 10.0 kHz
STARTCTR ....... ... .. i CTR
BANDWIDTH .............. 1Hzor 3Hz
(whichever is to be used)

DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV .................. 0Hz
SWEEP TIME/DIV ................. N/A
SWEEPMODE .. .................. MAN

c. Turn the ADAPTIVE SWEEP control to the on
position so the sweep marker (gap) appears on the
horizontal trace. Leave the baseline threshold at the bottom
of the screen.

d. While pressing the CLEAR WRITE button, adjust the
MANUAL VERNIER so that the sweep marker is in the
center of the display. Release the CLEAR WRITE button
and set the ADAPTIVE SWEEP control to the OFF
position.

e. Pull out on the FREQUENCY control for fine
tuning. Carefully adjust the FREQUENCY control for a
peak 10 kHz response in the center of the display.

f. Using a small screwdriver, adjust the front panel CAL
10 KHz potentiometer so that the peak of the 10 kHz
response is exactly full scale.

g. Set the AMPLITUDE MODE to LOG 1 dB/DIV.
Repeat Step f.

3-202. For operation on the 10Hz, 30Hz, 100 Hz or
300 Hz BANDWIDTH proceed as follows:

a. Turn the instrument on (Paragraph 3-192) and
perform the Frequency Calibration Procedure (Paragraph
3-195).

b. Set the 3580A controls as follows:

DISPLAY ..... STORE and BLANK STORE
Released

AMPLITUDEMODE . ...... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN - dBm Switch ........... dBv/LIN
INPUT SENSITIVITY ............... CAL
VERNIER ...................... CAL
(Fully CW)

FREQUENCY ................ 10.0 kHz
STARTCTR .......... ... ... ...... CTR
BANDWIDTH ............ 10 Hz—-300 Hz

(whichever is to be used)
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DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ........... See Table 3-6
SWEEP TIME/DIV .......... See Table 3-6
SWEEPMODE ..................... REP

c. Using the ADAPTIVE SWEEP control, set the base-
line threshold to - 60 dB on the display.

d. Using a small screwdriver, adjust the front panel CAL
10 KHz potentiometer so that the peak of the 10 kHz
response is exactly full scale.

e. Set the AMPLITUDE MODE to LOG 1 dB/DIV.
Using the ADAPTIVE SWEEP control, set the baseline
threshold to the bottom of the display. Repeat Step d.

Table 3-6. Control Settings.
(Amplitude Calibration)

BANDWIDTH FREQ SWEEP
SETTING SPAN/DIV TIME/DIV
10 Hz 20 Hz 05 SEC

30 Hz 0.1 kHz 0.2 SEC
100 Hz 0.5 kHz 0.1 SEC
300 Hz 1 kHz 0.02 SEC

3-203. Input Prohe Compensation.

3-204. Before using a 10:1 voltage divider probe it is
necessary to adjust the probe for optimum frequency
response. Once the probe is properly adjusted, it should not
require further attention. It is good practice, however, to
perform periodic verification tests to ensure that optimum
adjustment is maintained.

a.. Turn the instrument on as outlined in Paragraph
3-192.

b. Connect the probe to the 3580A INPUT using a BNC
to bananna-plug adapter (-hp- Part No. 1251-2277).

c. Set the 3580A controls as follows:

ADAPTIVESWEEP ................. OFF
DISPLAY ..... STORE and BLANK STORE

Released
AMPLITUDEMODE ....... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
INPUT SENSITIVITY ............. -10dB
FREQUENCY ................. 00.0 kHz
STARTCTR .................... START
BANDWIDTH .................. 300Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ................ 2 KHz
SWEEP TIME/DIV ............. 0.05 SEC
SWEEPMODE ..................... REP

d. Set the rear panel LEVEL control fully clockwise (fac-
ing rear panel).
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e. Connect the probe tip to the rear panel TRACKING
OSC OUT connector. Connect the ground lead of the probe
to case ground.

f. Adjust the front panel amplitude VERNIER so that
the horizontal trace is between 0 dB and - 10 dB on the
display.

g. Set the AMPLITUDE MODE to LOG 1 dB/DIV.

h. Adjust the probe so that its response is flat over the
entire frequency range (Figure 3-35).

PROPERLY
COMPENSATED

Figure 3-35. Probe Compensation.
3-205. Familiarization Exercise.

3-206. The following procedure demonstrates the Digital
Storage, Adaptive Sweep and other operating features of
the 3580A.

a. Turn the instrument on as outlined in Paragraph
3-92. Perform the Frequency Calibration Procedure (Para-
graph 3-195) and the Amplitude Calibration Procedure
(Paragraph 3-199). Perform the amplitude calibration using
the 100 Hz BANDWIDTH and the LOG 10 dB AMPLI-
TUDE MODE.

b. Set the 3580A controls as follows:

ADAPTIVESWEEP .. ............... OFF
DISPLAY ..... STORE and BLANK STORE
Released

AMPLITUDE MODE . ...... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN - dBm Switch ........... dBv/LIN
INPUT SENSITIVITY ............... CAL
VERNIER ...................... CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
STARTCTR .................... START
BANDWIDTH .................. 100 Hz

BASIC OPERATING PROCEDURES

Section IIT

DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ................ 5 KHz
SWEEP TIME/DIV ............... 1 SEC
SWEEPMODE ..................... REP

c. The spectral components of the 10 kHz calibration
signal will now appear on the display. If the instrument is
properly calibrated, the peak of the 10 kHz fundamental
frequency component will be at full scale and the zero
response will coincide with the first line on the left-hand
side of the display graticule.

d. Set the BANDWIDTH switch to the 30 Hz position.
The ADJUST light will illuminate to indicate that the
sweep rate is too fast. As the trace is updated by a new
sweep, the amplitudes of the various frequency components
will be compressed because the IF Filter does not have time
to fully respond.

e. Rotate the SWEEP TIME control counterclockwise
until the ADJUST light goes out (10 SEC). When the
ADJUST light goes out, the instrument is sweeping at the
optimum rate.

f. Set the SWEEP MODE switch to the SING (Single)
position. Press and release the CLEAR WRITE button. This
will clear the display and initiate a new sweep. Allow 100
seconds for the display to be updated. The trace generated
by the single sweep will continue to be displayed until it is
cleared or replaced by a new sweep.

g. Press the STORE button and then press the BLANK
STORE button. The trace currently being displayed is now
permanently stored in memory and can be recalled at any
time by releasing the BLANK STORE button.

h. Using the ADAPTIVE SWEEP control, set the
baseline threshold about 10 dB above the noise floor.

i. Press and release the CLEAR WRITE button to
initiate a new sweep. Observe the fast and slow excursions
of the Adaptive Sweep. Note that the penlift relay clicks
each time the instrument begins to sweep slowly over a
response. The Adaptive Sweep takes only about 15 seconds
to trace the plot that previously took 100 seconds.

j. Set the ADAPTIVE SWEEP control to the OFF
position. Release the BLANK STORE button to compare
the 15 second trace and the 100 second trace. The two
traces will be identical except the 15 second trace obtained
using the Adaptive Sweep will not have a noise floor. Again
press the BLANK STORE button. The permanently stored
trace will disappear.

k. Set the SWEEP MODE switch to the REP (Repeti-
tive) position.

1. To examine the 20 kHz frequency component in
greater detail, set the START/CTR switch to CTR, set the
FREQ. SPAN/DIV to 0.5 KHz and set the SWEEP TIME/
DIV to 1 SEC. At this point, the center of the display is
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0 Hz and the negative frequencies on the left-hand side of
0 Hz are blanked. Set the FREQUENCY dial to 20.0 kHz.
When the trace is updated by a new sweep, the 20 kHz
frequency component will appear in the center of the
display.

m. Set the BANDWIDTH switch to 300 Hz. This will
make the 20 kHz component wider because the analyzer’s

response to a CW signal is an amplitude vs. frequency plot
of the IF Filter.

n. Release the BLANK STORE button. The permanent-
ly stored trace will reappear on the display. Even though
the sweep parameters have been changed, the stored trace
appears exactly as it did when the STORE button was
initially pressed.

0. Set the FREQ. SPAN/DIV to 5 KHz and allow 10
seconds for the display to be updated.

p. Release the STORE button. The previously stored
trace will disappear and a series of dots will appear on the
current trace. The dots will be cleared when the display is
updated by a new sweep.

3-207. Technique For Measuring Noise.

3-208. The 3580A uses peak detection on the swept spec-
trum. Therefore, the noise displayed is peak noise and can
be several dB higher than average noise. Average noise
measurements can be made if the following technique is
used:

a. Use display smoothing.

b. Ignoring the adjust warning light, decrease Sweep
Time/Div until the displayed noise level no longer
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decreases. The spectrum shape of the noise should be
gradually changing, not abrupt, allowing the spectrum
analyzer to follow it well.

3-209. Average Detection Error. The video detector is an
average responding full wave detector. This type of detector
has an inherent error when detecting noise. In the 3580A,
the error occurs in both the linear and log modes of opera-
tion. To correct for this error, multiply the displayed read-
ing by 1.128 to get the rms value.

3-210. Log Conversion Error. In the logmode of opera-
tion, an additional correction must be made to compensate
for log conversion error. Add 1.5 dB to the corrected
display reading.

NOTES

1. Only “Gently” varying noise spectra can be
accurately measured using this technique.
Accurate measurement of both discrete lines
and noise levels in the same spectrum is not
generally possible.

2. To calculate the equivalent noise bandwidth,
multiply the 3 dB bandwidth by 1.12. Remem-
ber that the 3 dB bandwidth has a tolerance of
+ 15% and therefore should be measured if
accurate results are desired.

3. The recorder Y Axis output is linear and
continuous. Noise measurements can be made
by connecting a true rms reading voltmeter to
this output. See Paragraph 3-168 for operating
information concerning the Y Axis output. The
use of an X-Y recorder may also prove benefi-
cial in making noise measurements.
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SECTION IV
THEORY OF OPERATION

41. INTRODUCTION.

4-2. This section contains a Simplified Block Diagram
Description and a Functional Description of the 3580A
Spectrum Analyzer.

4-3. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION.

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

The 3580A can be divided into four major sections:

1) Amplitude Section

2) Frequency and Sweep Section
3) Digital Storage Section

4) Display

4-5. Amplitude Section.

4-6. The Amplitude Section consists of an Input Circuit, an
Overload Detector, an Input Mixer, an IF Filter, Log and
Linear IF Amplifiers, a Video Detector, a Video Filter and
a Video Output Circuit.

4-7. Input Circuits. The Input Circuits, controlled by the
front panel INPUT SENSITIVITY switch, provide the gain
or attenuation needed to maintain the proper signal level at
the input of the Mixer. The Input Circuits also contain a
50 kHz low-pass filter which prevents image frequencies
(200 kHz and above) from reaching the Mixer.

4-8. Overload Detector. The Overload Detector at the
input of the Mixer senses when the input level exceeds the
design limits and, in turn, lights the front panel OVER-
LOAD indicator. This is an important function since signals
that overdrive the mixer can produce harmonic and
spurious mixing products which ultimately appear on the
display.

4-9. Input Mixer. The Input Mixer is a double-balanced
active mixer in which the 0 Hz to 50 kHz input signal is
mixed with a 100kHz to 150kHz signal from the
Voltage-Tuned Local Oscillator (VTO). The output of the
Mixer is a composite signal containing the upper and lower
sidebands.

4-10. To select a given frequency component present at the
input of the Mixer, the VTO frequency is tuned so that the
difference between it and the frequency of interest is
100 kHz:

Fvto - Fin = 100 kHz
Where:
Fvto = 100 kHz to 150 kHz VTO frequency
Fin = 0 Hz to 50 kHz input frequency

The 100 kHz intermediate frequency (IF) is fed through
the IF Filter, detected and displayed on the CRT. Signals
outside the passband of the IF Filter are rejected.

4-11. IF Filter. The IF Filter contains five cascaded crystal
filter stages. The center frequency of the filter is 100 kHz
and the 3 dB bandwidth varies from 1 Hz to 300 Hz as a
function of the front panel BANDWIDTH setting. Since the
Input Circuits and Input Mixer are broadband through
50 kHz, the selectivity of the instrument is determined
entirely by the bandwidth of the IF Filter.

4-12. Log and Linear Amplifiers. The 100 kHz output of
the IF Filter is applied to the Video Detector through a Log
Amplifier in the Log amplitude mode or through a Linear
Amplifier in the Linear amplitude mode. The Log Amplifier
converts the amplitude of the incoming IF signal to a
logarithmic value, providing an 80 dB display range. The
Linear Amplifier is a conventional amplifier circuit in which
the gain is varied to provide the 20V, 10V, 2V, 1V
ranging sequence used in the Linear mode. Also, the Linear
Amplifier contains a variable attenuator which increases the
overall gain as the AMPLITUDE REF LEVEL switch is
changed from the X1 position.

4-13. Video Detector. The Video Detector is an average-
responding, full-wave detector circuit which produces a dc
voltage proportional to the amplitude of the 100 kHz log or
linear input signal.

4-14. Video Filter. The Video Filter is an R/C filter
network controlled by the BANDWIDTH and DISPLAY
SMOOTHING controls. The purpose of the filter is to
smooth-out the ripple and noise riding on the detected
video signal.

4-15. Video Output Circuit. The Video Output Circuit
functions as an output buffer in the Linear mode and as a
variable gain amplifier in the Log 10dB and Log 1 dB
modes. In the Log 10 dB mode, a variable dc offset voltage,
controlled by the AMPLITUDE REF LEVEL switch, is
summed with the video input signal. This allows the entire
display to be offset in steps of 10 dB as the AMPLITUDE
REF LEVELsetting is changed from 0 dB to - 70 dB. In the
Log 1 dB mode, the gain of the Video Output Circuit is
increased to provide an expanded scale of 1 dB per division.
Changing the AMPLITUDE REF LEVEL setting then varies
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is -2 dB or - 12 dB. Table 1 of the Detailed Block Diagram
lists the full-scale input levels, post attenuation and output
levels for each INPUT SENSITIVITY setting.

4-33. Post Amplifier. The output of the Post Attenuator is

Section IV

4-38. Input Mixer. The Input Mixer section consists of an
active mixer (U2), a gain control circuit and an output
buffer (Q14-Q16).

4-39. The mixer is a monolithic, double-balanced modu-

applied to the Post Amplifier through the wiper of the lator circuit driven by a 0.8 V p-p, 100 kHz to 150 kHz Ve AMPLITUDE SECTION —
front panel VERNIER potentiometer, R2. The Post Ampli- square wave from the VTO. In the mixer, the square wave 4 \
fier provides the final stage of gain and buffering before the from the VTO alternately gates out positive and negative
signal is applied to the Input Mixer. The Post Amplifier portions of the 5 Hz to 50 kHz input signal, resulting in
gain, controlled by the INPUT SENSITIVITY switch, is full-wave balanced multiplication between the two signals.
approximately X4.5 (+13.2 dB) the +30 dB through - 30 dB When the mixer is properly balanced, the VTO and input
ranges and is increased to X45 (+33.2 dB) on the - 40 dB frequencies are supressed and the composite output signal is OVERLOAD
through - 70 dB ranges. predominately the upper and lower sidebands. DETECTOR ( ) -
AMPLITUDE V-Axis |
. . . . . . . . REF LEVEL L2220
4-34. Table 1 of the Detailed Block Diagram lists the 4-40. The gain control circuit at the output of the mixer is
full-scale input levels, Post Amplifier gain and full-scale a resistive attenuator controlled by transistor switches Q12 Q
output levels for each INPUT SENSITIVITY setting. In the and Q13. Transistor switch Q12 is energized on the 1 Hz e ——<STD-
Log 10 dB or Log 1 dB amplitude mode, the normalized and 3 Hz BANDWIDTH settings and Q13 is energized on SENSITIVITY IVERN'ERI DISPLAY \
full-scale output of the Post Amplifier is 100 mV rms on all the 10 Hz and 30 Hz BANDWIDTH settings. The result is o/' [BANDWIDTH] SMOOTHING \ DISPLAY
ranges. In the Linear mode, the full-scale output is 100 mV that the signal level is decreased as the bandwidth is Q Q Q [ ::\
rms on the 10V, 1 V,0.1 V, etc. ranges and 62 mV rms on narrowed. The reasons for this are: \ y O USED
the 20V, 2V 0.2V, etc. ranges. To compensate for this [INPUT] N i | LOG MODE ———J N 4 I INLoG PR(\)/(I:ESSING
difference in full-scale levels in the Linear mode, the gain of a. On the wider bandwidths, the noise floor in the IF N | \Y/ | MoDE VERTICAL [
the Linear Amplifier (following IF Section) is increased on Filter rises. A larger signal is, therefore, required to >— INPUT INPUT VIDEO VIDEO VIDlEO AMPLITIER
the ranges having a lower output voltage. maintain the required signal-to-noise ratio. CIRCUITS MIXER IFFILTER p—@ ét“élglﬂgbjEDE ?—’ DETECTOR EILTER ™ ouTPUT @
oy
4-35. Overload Circuit. The Overload Circuit consists of an b. On the narrower bandwidths, the IF Filter becomes Q _- \\
Overload Detector, an Overload Driver and an LED non-inear when high-level signals are applied. Since the >— V% ILOG 1;35' l LOG\1 dB]
Overload Indicator. The Overload Detector is a full-wave noise floor is lower, the non-linearity can be minimized by 0 Hz—50 kHz , H
peak detector designed to sense an over-voltage condition at lowering the signal level. — 100 kHz—150 kHz ;-C/'C
the output of the Post Amplifier. During normal operation,
the full-scale output of the Post Amplifier is 0.1 V rms or 4-41. The output buffer is a 3-stage amplifier circuit which
0.14 V peak. If the signal level exceeds 0.14 V peak, the provides gain and isolation between the Mixer and the IF LINEAR MODE ———
Overload Driver is gated on and the OVERLOAD indicator Filter. The gain of the output buffer can be varied by p
illuminates. ’ ( adjusting the front panel CAL 10 kHz potentiometer. ! SWEEP TIME I / FREQUENCY AND SWEEP SECTION DIGITAL
STORAGE D—
4-36. Note that the Overload Driver has one input labeled 4-42. |F Filter. The IF Filter consists of 5 synchronously- 0V —+5V RAMP /~———— TRACKING 0SC.=—=—= SECTION
“QOverload Inhibit.” With the INPUT SENSITIVITY switch tuned Crysta] filter stages. Each stage (Flgure 4-2) can ' be s T Y CRT
in the CAL position, - 10 V dc is applied to the Overload divided into 6 major sections: Q FREQSPAN 100 kHz — 150 kHz rTRACKING osc
Inhibit line causing the Overload Driver to remain cut off. GENERATOR| __outr —_—
This prevents the 10 kHz calibration signal from producing 1. Crystal (Y1) and Pulling Capacitor (C1) ,' ™
an OVERLOAD indication. The calibration signal is a pulse 2. Capacitive Compensating Network (T1, C2) - LOW-PASS FILTER "_< 0 Hz—50 kHz
train in which the amplitude of the 10 kHz fundamental- 3. Resistive Compensating Network (R1, R2, RT1)
frequency component is set to produce full-scale deflection 4. Parallel Resonant Circuit (L1, C3) +V
on the CRT. Because of the rich harmonic content of the 5. Variable Q Switching (Rv, Q1) VTO
pulse train, its overall amplitude is slightly greater than 6. Output Buffer Y 100 kHz DIsP
1.4V peak. CRYSTAL RSA,'\'A"‘;‘Y
4-43. Crystal. The crystals used in the IF Filter are o3¢
4-37. Low-Pass Filter. To prevent image frequencies pre-aged at the factory and are selected for a center fre- vT0
(200 kHz and above) from reaching the Input Mixer, the quency between 99,991 Hz and 99,993 Hz. The reason S,gl;l}iglg OV—+5V
signal from the output of the Post Amplifier is fed through for selecting a frequency slightly lower than the required FREQUENCY FRE&UN’EIL\'CY
a 50 kHz Low-Pass Filter network. This “Cauer” filter is a 100.00 kHz, is to allow the frequency to be adjusted by HORIZONTAL
7-pole, passive, LCR filter network. The response of the placing a “pulling” capacitor (C1) in series with the crystal AMPLIFIER
filter is essentially flat over the 5 Hz to 50 kHz input (see Figure 4-3A).
frequency range. The filter provides 50 dB of rejection at

100 kHz and more than 90 dB of rejection at 200 kHz. Due
to the 604-ohm series input resistance (R65) and the
604-ohm terminating resistance (R91), the filter introduces
- 6 dB of insertion loss. This makes the normalized full-scale
input to the Mixer equal to 50 mV rms in the Log mode
and 50 mV rms or 31 mV rms in the Linear mode.

4-44, Capacitive Compensating Network. The purpose of
the capacitive compensating network is to neutralize the
shunt capacitance (Cs) of the crystal and any stray
capacitance introduced by the component leads and circuit
board. Transformer T1 functions as an inverter, producing a
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Figure 4-1. Simplified Block Diagram.
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Figure 4-4. IF Amplifier.

4-51. IF Amplifier. The IF Amplifier section (Figure 4-4)
consists of a Gain Control circuit and an LCR-tuned IF
Amplifier.

4.52. Gain Control Circuit. The gain of the IF Amplifier is
determined by the input resistance provided by the Gain
Control circuit and by the impedance of the parallel LCR
network in the feedback loop. The Gain Control circuit has
six resistive input branches. The input branches are individ-
ually switched into the circuit by transistor and diode
switches controlled by lines from the BANDWIDTH switch.
With the exception of the 300 Hz branch, each section of
the Gain Control circuit contains a variable resistor. This
provides a separate gain adjustment for each BANDWIDTH
setting. The separate gain adjustments compensate for gain
variations that occur in the Input Mixer and IF Filter.

4-53. IF Amplifier. The IF Amplifier is a 3-stage amplifier
circuit which is tuned to 100 kHz by the parallel resonant
tank circuit in the feedback loop. The 3 dB bandwidth of
the amplifier is approximately 1.2 kHz. The IF Amplifier
has a low-impedance complementary-symmetry output
stage which drives the following log and linear amplifier
stages. The full-scale signal level at the output (TP2) of the
IF Amplifier is approximately 2.8V rms on all six
BANDWIDTH settings.

454, Linear Amplifier. The Linear Amplifier (Figure 4-5)
consists of an Input Attenuator, an Input Amplifier, an
Output Attenuator and an Output Amplifier. The Input
Attenuator is controlled by the front panel AMPLITUDE
REF LEVEL switch and provides either - 40 dB or 0 dB of

100kHz
INPUT 40dB
FROM PAD
|F AMP

3580A-B-3550

AMPLITUDE
INPUT
REF (SVEL SENSITIVITY
// /
/ /
/ /
SRy S 7,
/ 1/ LINEAR
| DE
-40dB TO -10dB LINEAR
OUTPUT OUTPUT
ATTENUATOR Vinko
DETECTOR

LINEAR MODE SELECT

Figure 4-5. Linear Amplifier.
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attenuation. The Input Amplifier provides a fixed gain of
approximately 40 dB. The Output Attenuator, also con-
trolled by the AMPLITUDE REF LEVEL switch provides
-40 dB, -30dB, -20 dB or - 10 dB of signal attenuation.
Table 4-1 lists the input attenuation, Input Amplifier gain,
output attenuation and the resulting gain or attenuation for
each AMPLITUDE REF LEVEL setting. Note that as the
AMPLITUDE REF LEVEL switch is rotated from the X1
(NORMAL) position, the attenuation is decreased and the
signal level is increased in steps of 10 dB.

4-55. The Output Amplifier stage provides the variable gain
needed to maintain a 0 V rms to 1.2 V rms full-scale output
on all input ranges and reference settings. The gain of the
Output Amplifier is controlled by both the INPUT SENSI-
TIVITY switch and the AMPLITUDE REF LEVEL switch.
By observing these two front panel controls, it can be noted
that the full-scale reference on the INPUT SENSITIVITY
switch dial is indicated by a white window that is
mechanically linked to the AMPLITUDE REF LEVEL
switch. Changing the position of either switch changes the
full-scale reference ina 20V, 10V, 2 V, 1 V sequence. This
sequence differs from the 10 dB/step sequence provided by
the A9 Input Circuit and the attenuators in the Linear
Amplifier. For this reason, the gain of the Output Amplifier
is changed on alternate ranges. With the full-scale reference
set to 10V, 1V, 0.1V, etc., the gain of the Output
Amplifier is X56. With the reference set to 20V, 2V,
0.2V, etc. the gain is increased to X88.

Model 3580A

Table 4-1. Linear Amplifier Gain.

Ampl Input

Ref Input Amp Output Net Gain or

Level Atten, Gain Atten, Atten,
X1 -40dB +40dB -40dB - 40dB
-40dB +40dB -30dB - 30dB
X0.1 -40dB +40dB -20dB - 20dB
-40dB +40dB -10dB - 10dB
X0.01 0dB +40dB -40dB 0dB
0dB +40dB -30dB +10dB
X0.001 0dB +40dB -20dB +20dB
0dB +40dB -10dB +30dB

456. Log Amplifier. The Log Amplifier (Figure 4-6) is a
hybrid circuit consisting of a log amplifier package (U5)
and four external control amplifiers (Ul - U4). The log
amplifier package contains 12 differential amplifier stages.
Each stage has a logarithmic output characteristic over a
10 dB range (Figure 4-7). Internal resistive dividers and the
external control amplifiers bias each stage to respond to a
different 10 dB portion of the input signal. The outputs of
the 12 stages are summed in a common load (Ry ), forming
the composite output characteristic shown in Figure 4-8.

4-57. From Figure 4-8, the following can be noted:

a. When the input signal is below the range of a given
stage, that stage will make essentially no contribution to
the output of the log amplifier.

Vout
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40dB| 30dB| 20dB| 10dB 10dB

|

I

|

|

|

|

|

| .
I ISTAGE | STAGE | STAGE | STAGE| STAGE STAGE|STAGE
|

|

I

|

|

|

|

I

I

I

Figure 4-6. Log Amplifier.
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Figure 4-7. Typical Log Amplifier Stage.

b. When the input signal is above the range of a given
stage, that stage will make a constant contribution to the
output of the log amplifier.

c. When the input signal is within the range of a given
stage, that stage provides the logarithmic output over a
10dB range. The logarithmic output is added to the
constant output of the more sensitive stages.

4-58. Since there are twelve 10 dB stages in the log
amplifier package, it would appear that the overall dynamic
range is 120 dB. In practice, however, the first and last
stages do not produce usable outputs over their entire
range. The dynamic range of the device is therefore limited
to approximately 100 dB. The 3580A input levels are such
that only 80 dB to 90 dB of the 100 dB range is used.

4-59. Video Detector. The Video Detector is an average-
responding, active, full-wave detector circuit which pro-
duces a dc voltage proportional to the amplitude of the log
or linear IF signal. The output of the Video Detector,
ranging from 0V to +2.5 V dc full scale, is applied to the
Video Filter.

4-60. Video Filter. The purpose of the Video filter is to
smooth out the ripple and random noise riding on the

Section IV

detected video signal. The filter consists of a single-pole RC
network followed by an output buffer. The response of the
filter is varied by changing the values of the RC elements in
the circuit. The amount of filtering is increased as the
BANDWIDTH setting is narrowed or as the DISPLAY
SMOOTHING control is varied from MIN to MAX.

stacex |/ 5.0V
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Figure 4-8. Log Amplifier Input And Output Levels.

4-61. Video Output. The Video Output circuits (Figure
4-9) consist of a Reference Divider, a Summing Amplifier
and an Output Amplifier.

4-62. The 0V to +2.5V dc video signal from the Video
Detector is applied to the inverting (-) port of the Summing
Amplifier where it is summed with a negative dc offset
voltage from the Reference Divider. In the Log 10 dB and
Log 1 dB amplitude -modes, the dc offset voltage varies
from -2.5V dc to -0.75V dc as the AMPLITUDE REF
LEVEL control is rotated from the 0 dB (NORMAL)
position to the - 70 dB position. This offsets the display in
steps of 10 dB. In the Linear mode, the offset voltage is
fixed at -2.5V dc and the CRT trace remains at the
bottom of the screen.

4-63. In the Log 10 dB and Linear amplitude modes, the
gain of the Summing Amplifier is X2 and an offset of
-2.5V dc produces an output of +5V dc. This positions
the CRT trace at the bottom of the screen. With a video
response of +2.5V dc, the offset voltage is cancelled and
the output of the Summing Amplifier drops to 0 V dc for
full-scale deflection. When the Log 1 dB mode is selected,
the gain of the Summing Amplifier is increased to X20.
This expands the CRT scale from 10 dB per division to
1 dB per division.

4-64. With the Summing Amplifier gain set to X20 and a
video input of OV, the dc offset voltage from the
Reference Divider drives the output of the Summing
Amplifier positive. In this state, the Summing Amplifier

4-7
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Figure 4-9. Video Output.

output is limited to +6.8 V dc by Zener diode CR29. An
output between +5 V and +6.8 V positions the CRT trace
at the bottom of the screen. If the positive video level
equals the negative offset voltage, the output of the
Summing Amplifier drops to 0 V for full-scale deflection. If
the video level exceeds the offset voltage, the Summing
Amplifier output is driven negative and is limited to - 0.6 V
by CR29. An output level between 0V and -0.6 V peaks
the display. Table 4-2 lists the offset voltage, displayed
video levels, Summing Amplifier output levels and display
range for each AMPLITUDE REF LEVEL setting.

4-65. The output of the Summing Amplifier is applied to
the A8 Assembly through R125 and to the Output
Amplifier. In the A8 Assembly, the video output from the
Summing Amplifier is used to detect the presence of a
video response for Adaptive Sweep purposes.

4-66. At the inverting port of the Output Amplifier, the
+5V dc to 0V output from the Summing Amplifier is
summed with a -5V dc offset from the wiper of the DC
Offset Adj. potentiometer, R11. The gain of the Output
Amplifier is X1 and the resulting output ranges from 0 V dc

to +5V dc, full scale. This output is attenuated to
+4.75 V dc full scale by R129 and R140 and applied to the
Digital Storage section. The OV to +5 V output is also
applied to the rear panel Y-AXIS output connector.

4-67. Frequency And Sweep Section.

4-68. Figure 4-10 is a functional block diagram of the
Frequency and Sweep Section. Elements shown on the
diagram are described in the following paragraphs.

4-69. Linear Sweep Gerierator. Because of its Adaptive
Sweep capability, the 3580A Linear Sweep generator is
considerably more sophisticated than conventional sweep
generators. The primary purpose of the Linear Sweep
Generator is to produce a 0 V to +5 V linear ramp which
simultaneously sweeps the VTO frequency and the refresh
trace on the CRT. In the Adaptive Sweep process, however,
it is required to perform a sequence of operations in
response to video signals that rise above the baseline
threshold set on the CRT display. This sequence or
“algorithm” is illustrated and described in Figure 4-11.

Table 4-2. Video Output Circuits (Log 1 dB mode).

Reference Offset Displayed Video Summing Amp Display

Level Voltage Level Qutput Range

0dB -250V +2.25Vto+250V +5Vto0V -10dB to 0dB
-10dB -225V +2.00Vto+225V +5Vto0V -20dB to-10dB
-20dB -200V +1.75Vto+2.00V +5Vto0V -30dB to-20dB
-30dB -175V +150Vto+1.75V +5Vto0V -40dB to-30dB
-40dB -150V +1.25Vto+150V +5Vto0V -50 dB to -40 dB
-50dB -125V +1.00Vto+1.25V +5Vto0V -60 dB to -50dB
-60dB -1.00V +0.75Vto+1.00V +5Vto0V -70dB to - 60 dB
-70dB -075V +0.50 Vto+0.75V +5Vto0V -80dB to -70 dB
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Figure 4-10. Frequency and Sweep Section.
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1. STOP SWEEPING AND ALLOW TIME FOR THE IF FILTER
TO SETTLE. SWEEP SLOW FORWARD TO POINT 2.

a. During slow sweeps the sweep time is as indicated by the
front panel SWEEP TIME setting.

b. The instrument injtially sweeps slowly to ensure that the zero
response (if present) is properly detected.

c. The distance between Points 1 and 2 is equal to 0.75 times
the Step Back distance (See Step 3).

2. IF A RESPONSE IS NOT PRESENT, SWEEP FAST FOR-
WARD.
a. The fast sweep time is 20 to 25 times faster than indicated by
the SWEEP TIME setting.

3. RESPONSE DETECTED. SWEEP FAST BACKWARD TO
POINT 4.
a. The distance between Points 3 and 4 is called the “’Step
Back’ distance and is determined by the FREQ SPAN and
BANDWIDTH settings.

8.

I 11 T
ole) @ 36 ©®| ®
3580A—B-3606 | l |
4. STOP SWEEPING AND ALLOW TIME FOR THE IF FILTER

TO SETTLE. SWEEP SLOW FORWARD TO POINT 5.

a. The distance between Points 4 and 5 is equal to 1.75 times
the Step Back distance.

b. This step ensures that the instrument sweeps slowly past the
point it stepped back from initially.

. CONTINUE TO SWEEP SLOWLY TO POINT 6 WHERE

RESPONSE IS NO LONGER DETECTED.

. SWEEP SLOW FORWARD TO POINT 7.

a. The distance between Points 6 and 7 is equal to 0.75 times
the Step Back distance.

b. This step ensures that the response is completely passed
before the sweep rate is increased.

. IF RESPONSE 1S NOT PRESENT, SWEEP FAST FORWARD

TO POINT 8.

END OF SWEEP. RESET TO POINT 1.

Figure 4-11. Adaptive Sweep Routine.
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4-70. Figure 4-12 is a functional block diagram of the
Linear Sweep Generator. The major circuit elements in-
clude a Digital Controller, a Programmable Ramp Genera-
tor, an End of Sweep Comparator, a Ramp Comparator and
a Delay Circuit.

4-71. Digital Controller. The Digital Controller is a simple
algorithmic state-machine (ASM) which provides sequential
instructions that control the Adaptive Sweep process. The
six input lines shown on the left-hand side of the controller
block are qualifiers which determine the “next state” of the
controller. The qualifier lines are listed and defined in Table
4-3. The outputs on the right-hand side of the controller
block are instructions which are applied to the Ramp
Generator and associated circuitry. The functions of the
various instruction lines are described in the following
paragraphs.

4-72. The Digital Controller is synchronized by a 55 kHz
to 70 kHz pulse train applied to the Clock input. The clock
signal is generated by an oscillator in the High Voltage
Power Supply section. Even though the clock frequency is
55 kHz to 70 kHz, the Digital Controller does not cycle at a
55 kHz to 70 kHz rate. State times are determined strictly
by the qualifier inputs and the clock only ensures that the
counting elements within the controller are incremented
simultaneously. In order for the digital controller to func-
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Figure 4-12. Linear Sweep Generator.
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tion properly, the clock frequency must be between 55 kHz
and 70 kHz.

4-73. Programmable Ramp Generator. The Programmable
Ramp Generator produces a OV to +5V linear ramp
voltage in response to sequential instructions from the
Digital Controller. The instructions applied to the Ramp
Generator are listed and defined in Table 4-4.

4-74. End of Sweep Comparator. The EOS Comparator
detects when the ramp voltage reaches +5 V and, in turn,
produces an End of Sweep (LEOS) command which
asynchronously resets the Digital Controller to State ().

Table 4-3. Qualifier Inputs.
QUALIFIER DESCRIPTION

(L)RESET 1| Line goes low when SWEEP MODE switch is set to
RESET, MAN or LOG ZERO and when CLEAR
WRITE button is pressed. When this line initially
goes low, the Digital controller is asynchronously
reset to State (. The controller then increments to
State 1 and remains in that state until the
(L)RESET 1 line goes high.

(L)SING Line goes low when SWEEP MODE switch is set to
SINGLE position,

(L)RESP Line goes low when a video response rises above
the baseline threshold set on the CRT display.

(H)GEW Line from Digital Storage section goes high to
indicate that the display sweep has reset.

(H)IDLYO Line from Delay Circuit goes high to indicate that

the delay period is over.
NOTE

The ““L” or "H" preceding each qualifier mneu-
monic indicates the ‘““Low’ or “High’ assertion
state (true or ‘“1'" state) of the qualifier line. In
some cases, both states of a qualifier are used in
the control sequence. For example, a qualifier
might be “Response’’ (L)RESP or “No Response’
(HINRESP,

4-75. Ramp Comparator. In the Adaptive Sweep routine,
the Ramp Comparator measures the forward and reverse
excursions of the ramp voltage and informs the Digital
Controller when the Ramp Generator has swept the
required distance from a given point. The need for this is
illustrated in Figure 4-11. At Point 3, for example, a
response is initially detected and the Ramp Generator
sweeps backward to Point 4. The controller must be
informed when the sweep reaches Point 4 so that it can
instruct the Ramp Generator to begin sweeping slow
forward. Similarly, when a response is no longer detected at
Point 6, the Ramp Generator continues to sweep slow
forward to Point 7. The controller must be informed when
the sweep reaches point 7 so that it can instruct the Ramp
Generator to begin sweeping fast.

4-76. The Ramp Comparator consists of a Step Back
Control circuit and a Step Back Comparator. Both of these
elements operate in response to instructions from the
Digital Controller.
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Table 4-4. Ramp Generator Instructions.
INSTR DESCRIPTION

(L)IRESET 2 | In the Single and Repetitive sweep modes, the
(L)RESET 2 .instruction resets the Ramp Genera-
tor. When the Ramp Generator is reset, its output
is 0 V. In the Manual sweep mode, the (L)RESET
2 instruction is given continuously. The Ramp
Generator then functions as a X1 amplifier and
receives its input from the MANUAL VERNIER
potentiometer.

When the (H)SFWD (Slow Forward) instruction is
given, the Ramp Generator sweeps in a positive
direction from O V to +5 V. The sweep time is as
indicated by the SWEEP TIME setting.

(H)ISFWD

When the (L)FFWD (Fast Forward) instruction is
given, the Ramp Generator sweeps in a positive
direction at 20 to 25 times the panel-selected rate.

(L)JFFWD

When the (H)FBWD (Fast Backward) instruction is
given, the Ramp Generator sweeps in a negative
direction (+5V to 0V) at 20 to 25 times the
panel-selected rate.

(HIFBWD

4-77. The Step Back Control circuit is a “programmable
inverter” which receives a negative dc input voltage and
provides an inverted or non-inverted output, depending on
the state of the COMP instruction line. The negative dc
“step-back voltage” applied to the Step Back Control
circuit is controlled by the FREQ SPAN and BANDWIDTH
settings. The magnitude of this voltage determines the
“step-back distance” described in Figure 4-11. As the
frequency span is narrowed or bandwidth is widened, the
magnitude of the step back voltage increases causing the
step back distance to increase. When the COMP instruction
line is high, the instruction is COMP (-). This means that the
output of the Step Back Control circuit is a negative dc
voltage that is equal in magnitude to the applied step-back
voltage. When the COMP instruction line is low, the
instruction is COMP (+). When the COMP (+) instruction is
given, the output polarity is changed from negative to
positive and the magnitude of the voltage is decreased to
0.75 times the applied step-back voltage. For example, if
the applied step-back voltage is- 1 V dc and the instruction
is COMP (-), the output of the Step Back Control circuit is
-1V dc. If the instruction is changed to COMP (+), the
output changes to + 0.75 V dc.

4-78. The Step Back Comparator is a high impedance
differential amplifier circuit controlled by the (H)BCMP
(Begin Comparison) instruction line from the Digital
Controller. When the Begin Comparison instruction is not
given (BCMP line low), switch S1 is closed and the
non-inverting (+) port of the comparator is grounded.
Capacitor C17 then charges to the ramp voltage through
R34. When the Begin Comparison instruction is given,
switch S1 opens and the instantaneous ramp voltage is
retained by C17. With S1 open, the polarity of the charge
on C17 is such that C17 serves as a bucking supply. Thus, as
the Ramp Generator sweeps forward or backward from the
point at which S1 opens, only the change in voltage is felt
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at the non-inverting port of the comparator. If, for
example, the BCMP instruction is given when the ramp
voltage is +4 V and the ramp voltage then decreases to
+ 3V, the voltage at the non-inverting port is - 1 V. When
the voltage at the non-inverting port slightly exceeds the
positive or negative step-back voltage at the inverting port,
the output of the comparator changes states and the CCMP
(Comparison Complete) qualifier is met. This indicates to
the Digital Controller that the Ramp Generator has swept
the required distance from the point at which the compari-
son began.

4-79. In the Adaptive Sweep routine, the COMP (-) and
BCMP instructions are given when the Ramp Generator
begins sweeping backward. At the time the BCMP instruc-
tion is given, the output of the Step Back Comparator is
high. As the ramp voltage decreases, the voltage at the
non-inverting input becomes increasingly negative until it
slightly exceeds the negative step-back voltage at the
inverting port. The output of the comparator then goes low
and the CCMP qualifier is met. The COMP (+) and BCMP
instructions are given when the Ramp Generator is sweep-
ing forward. In this case, the output of the comparator is
low when the BCMP instruction is given. As the ramp
voltage increases, the voltage at the non-inverting port
becomes increasingly positive until it slightly exceeds the
positive step-back voltage at the inverting port. At that
time, the output of the comparator goes high and the
CCMP qualifier is met.

4-80. Delay Circuit. The Delay Circuit is a monostable
multivibrator which provides a 3 ms to 3 sec. delay period
in response to the Initiate Delay (IDLY) instruction from
the Digital Controller. At the end of the delay period, the
Delay Circuit produces a “delay over” flag (DLYO) which
serves as a qualifier input to the Digital Controller.

4-81. The purpose of the 3 ms to 3 sec. delay period is to
allow time for the IF Filter to settle between fast and slow
sweeps in the Adaptive Sweep routine. The delay period is
determined by the BANDWIDTH setting. As the bandwidth
is narrowed, the response time of the IF Filter increases and
a longer delay period is required.

4-82. Control Sequence. Figure 4-13 is an ASM Chart
showing the control sequence for the 8state Adaptive
Sweep routine. Each state of the Digital Controller is
represented by a rectangular Instruction Block followed by
one or two trapezoidal-shaped Qualifier Blocks. Items listed
in the Instruction Block of a given state indicate the
instruction(s) given by the controller in that state. Items in
the Qualifier Blocks of a given state indicate the qualifiers
that must be met before the controller can increment to the
next state.

4-83. The routine begins with the Digital Controller asyn-
chronously reset to State ) by an End of Sweep (LEOS)
command. The EOS command is momentary and does not
prevent the controller from incrementing to the next state.
State @ is a “dummy”’ state where no instructions are given.

4-11
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Figure 4-13. ASM Chart (Adaptive Sweep).

The two qualifiers in this state are HNSING (Not Single)
and HGEW. The HNSING qualifier is met when the SWEEP
MODE switch is not in the SING position. When the Single
sweep mode is selected, the controller remains in State @
following the End of Sweep command. The HGEW qualifier
is met when the display sweep in the Digital Storage section
resets.

4-84. In State 1, the (L) Reset 2 instruction is given to
reset the Ramp Generator. At the same time, a delay is
initiated to allow the IF Filter to settle. When the delay
period is over (DLYO qualifier met) the controller incre-
ments to State 2. If the SWEEP MODE switch is in the
RESET, MAN or LOG ZERO position, the (L) Reset 1 line
is low causing the controller to remain in State 1.

4-85. In State 2, the Ramp Generator starts sweeping
SLOW FORWARD. The sweep starts out slowly to ensure
that any signals on or near the start frequency will be
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properly detected. If a response is not present or when the
initial response is no longer detected, The HNRESP
qualifier is met and the controller increments to State 3.

4-86. In State 3, the Ramp Generator continues to sweep
SLOW FORWARD. At this time, the COMP (+) and BCMP
instructions are given and the Ramp Generator must sweep
slow forward until the CCMP qualifier is met. If, for some
reason, a response is detected in State 3, the controller will
not increment to State 4 until the response is passed
(HNRESP qualifier met).

4-87. In State 4, the Ramp Generator sweeps FAST
FORWARD until aresponse is detected. When a response is
detected (LRESP qualifier met), the controller increments
to State 5.

4-88. In State 5, the COMP (-) and BCMP instructions are
given and the Ramp generator sweeps FAST BACKWARD
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until the CCMP qualifier is met. The CCMP qualifier is met
when the ramp voltage decreases by an amount equal to the
step-back voltage.

4-89. In State 6, a delay is initiated and the Ramp
Generator stops sweeping until the DLYO qualifier is met.
The controller then increments to State 7.

4-90. In State 7, the Ramp Generator sweeps SLOW
FORWARD until the CCMP qualifier is met. The controller
then recycles to State 2. Note that the Begin Comparison
instruction initiated in State 5 is sustained in States 6 and
7. This means that the ramp voltage stored in State 5
(response initially detected) is still the reference in State 7.
Since, in State 7, the instruction applied to the Step Back
Control circuit is COMP (+), the ramp generator must
sweep slow forward past the point it stepped back from
initially. (See Steps 3, 4 and 5 of Figure 4-11).

4-91. Non-Adaptive Sweep. When the ADAPTIVE SWEEP
control is in the OFF position, the (L)RESP qualifier line is
pulled low to simulate a response. As in the Adaptive
Sweep routine, the Digital Controller is initially reset to
State @ and is incremented to States 1 and 2. In State 2,
however, the (H)NRESP (No response) qualifier is never
met and the controller is forced to remain in that state until
it is again reset. When the controller is in State 2, the
(H)SFWD (Slow Forward) instruction is given and the
Ramp Generator sweeps at the rate indicated by the
SWEEP TIME setting.

4-92. Manual Sweep. When the Manual sweep mode is
selected, the (L)RESET 1 line is pulled low causing the
Digital Controller to remain in State 1. The (L)RESET 2
instruction given in State 1 converts the Ramp Generator
into a X1 amplifier. The OV to +5V dc level from the
wiper of the MANUAL VERNIER potentiometer is then
present at the output of the Ramp Generator. This dc level
determines the VTO frequency and the position of the
refresh trace on the CRT.

4-93. Frequency Offset Amplifier. The OV to+ 5 V ramp
from the Linear Sweep Generator is applied to the inverting
port of the Frequency Offset Amplifier. The gain of the
amplifier is - 1.2 and, with the START/CTR switch in the
START position, the ramp voltage at the output ranges
from O V to - 6 V. With the START/CTR switch set to the
CTR (Center) position, a negative dc offset is summed with
the ramp voltage at the inverting port. The ramp voltage at
the output then ranges from+3 Vto-3 V.

4-94, Dial Mixing Amplifier. The output of the Frequency
Offset Amplifier is applied to the inverting port of the Dial
Mixing Amplifier through a resistive attenuator network
(R1, R2) controlled by the FREQ SPAN switch. As the
frequency span is narrowed, the attenuation increases and
the effective gain of the amplifier (with respect to Point A)
decreases. Table 4-5 lists the Dial Mixing Amplifier gain and
resulting ramp output levels for each FREQ SPAN setting.
Output levels listed in the table are measured with an input
ramp of 0 V to - 6 V and with the non-inverting port of the
amplifier at O V.
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Table 4-5. Dial Mixing Amplifier Gain.

Mixing Amp
Freq Overall Gain
Span/Div Span (From Point A) Output Ramp
5kHz | 50 kHz -15 OVto+9V
2 kHz 20 kHz -0.6 OVto+36V
1 kHz 10 kHz -0.3 OVto+18V
0.5 kHz 5 kHz -0.15 OVto+09V
0.2 kHz 2 kHz -0.06 OVto+0.36V
0.1 kHz 1 kHz -0.03 OVto+0.18V
50 Hz 500 Hz -0.015 OVto+0.09V
20 Hz 200 Hz -0.006 0V to+ 36 mV
10 Hz 100 Hz -0.003 OVto+18 mV

4-95. A 0V to +3.6 V dc control voltage from the front
panel FREQUENCY potentiometer is applied to the non-
inverting port of the Dial Mixing Amplifier. The gain at the
non-inverting port is determined by the parallel resistance
of R1 and R2 and by the feedback resistance, R3. The
values of R1 and R2 are such that their parallel resistance is
always 5 K. The fixed gain at the non-inverting port is
therefore:

K
=+25

5K
With the ramp input at O V the output of the Dial Mixing
Amplifier varies from OV to + 9V as the FREQUENCY
control is rotated from 0 Hz to 50 kHz. This tunes the
analyzer over its entire frequency range. Anytime the ramp
at the inverting port is at 0 V, the analyzer frequency is as
indicated on the FREQUENCY dial.

1+

4-96. The following examples illustrate how the ramp and
frequency-dial inputs are combined at the output of the
Dial Mixing Amplifier to produce the required frequency
sweep.

Example 1:

FREQUENCY SPAN ............. 5K/DIV
START/CENTER ................. START
GAIN (Point A) ...............ount. -1.5
RAMP VOLTAGE (Point A) . .. .. 0Vto-6V
RAMP CONTRIBUTION

TOOUTPUT ............... OVto+9V
FREQUENCYDIAL ................. O Hz
DIAL CONTRIBUTION TO OUTPUT ....0V
OUTPUTRAMP .............. OVto+9V
FREQUENCY SWEEP ....... 0 Hz to 50 kHz

Example 2:

FREQUENCY SPAN ............. 5K/DIV
START/CENTER ............... CENTER
GAIN(Point A) .................... -15
RAMP VOLTAGE (Point A)....+3 Vto -3V
RAMP CONTRIBUTION

TOOUTPUT ........... -45Vto+45V
FREQUENCYDIAL............... 25 kHz
DIAL CONTRIBUTION

TOOUTPUT ................... +45V
OUTPUTRAMP .............. OVto+9V
FREQUENCY SWEEP ....... 0 Hz to 50 kHz

4-13



Section IV

Example 3:

FREQUENCY SPAN ............. 5K/DIV
START/CENTER ................. START
GAIN(Point A) ..........ccovivenn.. -1.5
RAMP VOLTAGE (Point A).. ... OVto-6V
RAMP CONTRIBUTION

TOOUTPUT ............... 0Vto+9V
FREQUENCYDIAL ................ 5kHz
DIAL CONTRIBUTION

TOOUTPUT .................. +045V
OUTPUTRAMP ...... +045Vto+945V*
FREQUENCY SWEEP ...... 5 kHz > 50 kHz

*Qut of Range

4-97. Out of Range Detector. As illustrated in Examiple 3,
certain combinations of FREQUENCY and FREQ SPAN
settings cause the voltage at the output of the Dial Mixing
Amplifier to go below the 0V (0 Hz) lower limit or above
the +9V (50kHz) upper limit. When either limit is
exceeded, the VTO frequency is driven out of range. This
could cause erroneous responses to appear on the display.
The Frequency Out-of-Range Detector senses when the Dial
Mixing Amplifier output is more negative than O V or more
positive than + 9 V and, in turn, generates an (L)Data flag
which is applied to the Digital Storage section. In the
Digital Storage section, the (L)Data flag clears the memory
locations where the frequency is out of range. As a result, a
clean baseline appears on the display (Figure 4-14).
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Figure 4-14. Frequency Out Of Range.

4-98. VTO and Tracking Oscillator. Refer to Figure 4-15
for the following discussion.

499. The OV to +9V ramp from the Dial Mixing
Amplifier is applied to the VTO and to the inverting port of
the VTO Error Amplifier. At the inverting port of the Error
Amplifier, the ramp voltage is summed with a dc voltage
from the front panel ZERO CAL potentiometer. The sum
of the two voltages serves as a reference for the frequency
control loop.

4-100. The VTO. The VTO is a conventional oscillator
circuit that is tuned by changing the dc bias on two
varactor diodes which are the capacitive elements in the LC
tank circuit. The 0V to + 9V ramp coarse tunes the VTO

(0. OUTPUT |

L{IMHz - le5MHz) |

100kHz TO 150kHz

OV TO +9V cl COARSE
B "ixine — { } TUNING
r- -9
AMPLIFIER ) ro ! . :/:FILTER: '/
| | |BANDWIOTH
SUMMING | i
+V  JUNCTION™g Q
[
vTO 20
( COUNTER
FINE IMHz- 1s5MHz
TUNING

"ZERO )
LCAL

OV TO +6V= I00kHz oy
W T0 150kHz

f————————————FREQUENCY DISCRIMINATOR ==

(TO INPUT MIXER)

———--—TRACKING OSCILLATOR =—————m
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~FILTER=, CURRENT PRECISION

50 kHz OHz TO 50kHz
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50u sec | 15-40u3
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CAL POWER
(FROM A9).
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Figure 4-15. VTO And Tracking Oscillator (AS).
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frequency from 1 MHz to 1.5 MHz. Fine tuning is provided
by the error voltage from the VIO Error Amplifier. The
output of the VTO is applied to a Divide-By-Ten Counter
and to the rear panel L.O. OUTPUT connector. The output
of the Divide-By-Ten Counter is a 100 kHz to 150 kHz
square wave which is applied to the Input Mixer (A9) and
to the Frequency Discriminator and Tracking Oscillator.

4-101. Frequency Discriminator. Due to the inherent non-
linearity of the VTO, an external frequency control loop is
required. The frequency control loop is comprised of a
Frequency Discriminator and VIO Error Amplifier. The
Frequency Discriminator produces a dc voltage that is
linearily proportional to the VTO output frequency. This
dc voltage is applied to the non-inverting port of the VTO
Error Amplifier where it is compared to the reference
voltage at the inverting port. Any difference between these
two voltages causes the output of the Error Amplifier to
increase or decrease to correct the VTO frequency.

4-102. The 100kHz to 150kHz VTO output signal is
applied to a Divide-By-Ten Counter in the Frequency
Discriminator. The output of the Divide-By-Ten Counter is
a 10kHz to 15kHz square wave which positive-edge
triggers the Precision Monostable Multivibrator. When
triggered, the output of the Monostable Multivibrator goes
high for exactly 50 usec. This gates off the Current Sink
allowing C21 to charge toward + 10 V through R37. At the
end of the 50 usec. charge period, the Current Sink is gated
on causing C21 to discharge at a fixed rate. As the VTO
frequency increases, the charge period of C21 remains at
50 usec. but the discharge period becomes shorter. As a
result, the average charge on C21 increases. The voltage
across C21 is amplified, filtered and applied to the
non-inverting port of the VTO Error Amplifier. This voltage
varies from 0 V to + 6 V dc as the VTO frequency is tuned
from 100 kHz to 150 kHz.

4-103. Precision Monostable Multivibrator. The magnitude
of the dc voltage at the output of the Frequency
Discriminator is determined by the duty cycle of the pulse
generated by the Precision Monostable Multivibrator. In
order for the output voltage to increase linearily with
frequency, the width of the positive half cycle of the pulse
must be constant regardless of frequency and the width of
the negative half cycle must vary linearily with frequency.
This requires precise timing and a high degree of stability
not obtainable with conventional R/C-coupled “one-shot”
multivibrators.

4-104. Figure 4-16 is a simplified block diagram of the
Precision Monostable Multivibrator. In the reset state, the
following conditions exist:

a. The “Q” output of the J-K Flip-Flop is low causing
Q13 to cut off. Capacitor C27 then charges to +10V
through R54.

b. The “Q” output of the J-K Flip-Flop is high. This
resets the 14-Pulse Counter to State ().
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Figure 4-16. Precision Monostable.

4-105. The J-K Flip Flop is clocked by the zero crossing
during a low-to-high transition of the VTO input signal.
When the Flip-Flop is clocked, the “Q” output goes high,
Q13 is gated on and the junction of C27 and R54 is
grounded. A series-resonant tank circuit is then formed by
C27, L3 and R58. As C27 discharges, the lightly damped
tank circuit rings at its resonant frequency (approximately
230kHz). The 230kHz signal developed across R58 is
squared-up by the Axis Crossing Detector and applied to
the 14-Pulse Counter. The 14-Pulse Counter counts 14
pulses and then resets the J-K Flip-Flop to terminate the
output pulse.

4-106. Tracking Oscillator. In the Tracking Oscillator sec-
tion, the 100 kHz to 150 kHz output from the VTO is
mixed with a 100 kHz signal from a Crystal Oscillator or
with an external signal applied to the TRACKING OSC IN
connector. The difference frequency at the output of the
Mixer is fed through a 50 kHz Low-Pass Filter, amplified
and applied to the rear panel TRACKING OSC OUT
connector. With the rear panel switch in the NORMAL
position, the signal at the Tracking Oscillator Output is a
0 Hz to 50 kHz sine wave which tracks the tuned frequency
of the instrument. The amplitude of the signal can be varied
from 0 V to 1 V rms by adjusting the rear panel LEVEL
control.

4-107. Cal. Signal Generation. The 100 kHz output of the
Crystal Oscillator is applied to a Divide-By-Ten Counter.
The output of the counter is processed and applied to the
A9 Input Circuits where it becomes the input signal with
the INPUT SENSITIVITY switch set to the CAL position.
The calibration signal is a 15/85 duty cycle pulse train
which provides a 10 kHz fundamental-frequency compo-
nent and odd and even harmonic components spaced at
10kHz intervals. The amplitude of the fundamental-
frequency component is such that it produces full-scale
deflection when the instrument is properly calibrated. The
amplitudes of the harmonic components are not
meaningful.

4-108. Log Sweep Generator. In the Log sweep mode, the
0V to +5 V linear ramp from the Linear Sweep Generator
sweeps the display while a +3.6 mV to + 7.75V expo-
nential ramp from the Log Sweep Generator sweeps the

4-15
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VTO frequency. The frequency range of the log sweep is
from 20Hz to 43 kHz. During log sweeps, the SWEEP
TIME control is disabled and the Linear Sweep Generator is
automatically set for a 5 second sweep time. The Log
Sweep Generator is synchronized by the (L)Reset 2
instruction from the Linear Sweep Generator.

A T T T T Ree T TIH-FEEDBACK
!
!

ET 2 +3.6mV TO +7e75V
((:f)egﬁ_mgm EXPONENTIAL RAMP
SWEEP (TO VTO)
GENERATOR)

I\
-346 mVdc - — — — 1 —FEEDBACK
R78 R77
(REFERENCE) [ R78 &
-Ro _-R77
G, s 2 =
{ AIN AT POINT (B) "R }
Ro _ , R77_
GAIN AT + PORT = I+ pis I+ poa=+2
—— + 775V
(43kHz)
—— +3e6mV
L__ ~ (20 Hz)
~3 SEC 3580A-B-3568

Figure 4-17. Basic Log Sweep Generator.

4-109. Figure 4-17A shows the basic circuit configuration
for the Log Sweep Generator. The major circuit element is
a high input-impedance operational amplifier. The gain of
the amplifier with respect to Point Ais - 1 and the gain at
the non-inverting port is + 2. At the beginning of the log
sweep the following conditions exist:

a. The (L) Reset 2 line is low.
b. FET switch Q32 is closed.

c. The non-inverting port of the amplifier is grounded
through Q32.

d. Capacitor C14 is fully discharged.

e. The output voltage is +3.6mV dc due to the
-3.6 mV dc reference applied to Point A. This sets the
analyzer frequency to 20 Hz which is the starting point for
the log sweep.

When the (L)Reset 2 instruction is cleared, switch Q32
opens and C14 charges toward the output voltage through
feedback resistor R66. As C14 charges, the output voltage
becomes increasingly positive. Due to the bootstrapping
effect of the positive feedback through R66, the charge rate
of Cl14 increases exponentially. The exponential ramp at
the output is as shown in Figure 4-17B.

4-110. Auto Zero Circuit. An Auto Zero Circuit is in-
cluded in the Log Sweep Generator to null out any dc
offset introduced by the operational amplifier. The overall
circuit configuration is shown in Figure 4-18.

4-16
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Figure 4-18. Overall Log Sweep Generator.

4-111. When the (L)Reset 2 instruction is initially given,
the output of the Monostable Multivibrator goes high for
approximately 0.4 seconds. This closes FET switches Q35
and Q36. With switch Q32 also closed, the offset voltage is
present at the output of the amplifier and capacitor C16
charges to the offset voltage through R74. At the end of
the auto zero period, Q35 and Q36 open and the charge on
C16, in series with the input reference voltage, cancels the
amplifier offset voltage.

4-112. Digital Storage And Display Sections.

4-113. Introduction To Digital Storage. Low frequency
spectrum analyzers require narrow bandwidths and conse-
quently, slow sweep rates. Because of these slow sweep
rates, the video cannot be displayed directly on a standard
CRT. If, for example, the X and Y axis outputs of the
3580A were applied to a standard CRT, the display would
be merely a dot fluctuating up and down while moving
slowly across the CRT face. Even with the SWEEP TIME
control set to 0.01 SEC/DIV (fastest sweep time), a
satisfactory display could not be obtained.

4-114. To retain the slowly scanned video information of
the 3580A, some form of display storage is required. As
indicated in the Simplified Block Diagram Description
(Paragraph 4-22), a storage CRT having long persistance
could be used. Recent advances in large-scale integrated
circuits and the innovative design efforts of -hp- engineers,
however, have made it possible to use a digital storage
technique in the 3580A. The major advantages of digital
storage are:

a. Digital storage permits the use of a standard oscillo-
scope CRT. Standard CRT’s are rugged ( a must for
portable operation) and relatively inexpensive to replace.

b. A digitally stored trace can be retained indefi-
nitely . . . as long as the instrument is turned on. If a single
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sweep is made, the trace that is generated will continue to
be displayed until it is cleared or updated by a new sweep.

c. If a trace is needed for future reference, it can be
permanently stored in memory by pressing the STORE
button. The permanently stored trace and a current or
“refresh” trace can then be displayed simultaneously.

d. Display adjustments are not required when the sweep
parameters are changed. The digitally stored trace is
automatically cleared and updated at the correct rate. The
INTENSITY and FOCUS controls have the same effect as
those of a regular oscilloscope. Once they are set, they do
not need to be readjusted.

e. Digital storage provides a bright, crisp flicker-free
presentation. There is no blooming or display ambiguity.

4-115. How A Trace Is Stored. Refer to Figure 4-19 for
the following discussion.

CLK~1 (L)WR|TE—l

READ/WRITE

OV TO +4.75V Yaxis :> oaTA RAM OATA
VIDEQ —= 8 BITS INPUT (1024 x8) outpur| 8 BITS
(FROM VIDEO [CONVERTERI—

OUTPUT CIRCUITS) ADDRESS

INITIATES
PEAK
DETECTION
SEQUENCE

oV TO +5V X-AXIS
RAMP—e{ ATOD 10 BITS
(FROM LINEAR CONVERTE!

SWEEP
GENERATOR)

CLK— 35804 -B-3570

Figure 4-19. Storing A Trace.

4-116. The Digital Memory. The heart of the Digital
Storage Section is a Random Access Memory (RAM)
comprised of eight 1024 X 1-bit static, MOS memory
elements. The RAM has 1024 storage locations or “addres-
ses” (@ thru 1023). The addresses are selected by a 10-bit
binary code applied to the Address lines. Each address is
capable of storing an 8-bit binary word applied to the Data
Input lines. The input/output function of the RAM is
determined by the state of the Read/Write control line.
When the Read/Write line is low, the 8-bit word present on
the Data Input lines is stored or “written” in the memory
location selected by the Address lines. When the Read/
Write line is high, the 8-bit word stored in the selected
address is present on the Data Output lines. In this state,
data is non-destructively “read” out of memory.

4-117. X And Y Inputs. The two major inputs to the
Digital Storage section are the 0 V to + 5 V frequency ramp
from the Linear Sweep Generator and the 0 Vto+4.75V
video signal from the Video Output Circuits. The magni-
tude of the ramp voltage at any given time represents a
specific frequency and the magnitude of the video signal
represents the signal amplitude at that frequency. To store
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a trace in the Digital Memory, it is first necessary to convert
these analog inputs to their corresponding binary codes.
This is accomplished by the X-Axis and Y-Axis A to D
(Analog to Digital) Converters.

4-118. X-Axis To D Converter. The 0V to +5V fre-
quency ramp is converted to a 10-bit binary code by the
X-Axis A to D Converter. This 10-bit binary code is used to
address the RAM during the write phase. At the beginning
of a frequency sweep, the frequency ramp is at 0 V and the
output of the X-Axis A to D Converter is 0000000000,
corresponding to RAM address @. At the end of the
frequency sweep, the ramp is at + 5V and the output of
the X-Axis A to D Converteris 1111111111, corresponding
to RAM address 1023. Thus, during each frequency sweep,
the X axis is divided into 1024 discreet segments with each
segment corresponding to a given RAM address.

4-119. Y-Axis A To D Converter. The OV to +4.75V
video input is converted to an 8-bit binary code by the
Y-Axis A to D Converter. During each X-axis segment, this
8-bit word is written into the memory location addressed
by the X-Axis A to D Converter. As a result, the entire
memory is filled and its contents are updated by each
frequency sweep. Since each address represents a specific
frequency and the 8-bit word stored in a given address
represents the video amplitude at that frequency, the
memory, in effect, contains a point-by-point plot of the
amplitude vs. frequency display.

4-120. With 1024 X-axis segments, the duration of each
segment varies from approximately 100 usec. to 1.9 sec-
onds, depending on the SWEEP TIME setting. Since the
frequency is continually changing as the ramp voltage
increases, the amplitude of the video signal can vary greatly
during a given segment. The amount of variation depends
on the magnitude of the random noise riding on the video
signal and on the slope of the response being traced. Since
only one value can be used to represent the video amplitude
during each segment, the peak value, being the most
important parameter, is the value that is used. The Y-Axis
A to D Converter is designed so that it detects and retains
the peak value of the video signal during each X-axis
segment. The peak detection sequence is initiated by a
signal from the X-Axis A to D Converter.

4-121. Displaying A Stored Trace. Refer to Figure 4-20
for the following discussion.

4-122. To obtain a flicker-free stored presentation on the
CRT, the memory must be read and the display must be
swept at a much faster rate than that of the frequency ramp
used for storing data. This rapid scan rate is provided by the
Address Counter and Display Ramp Generator.

4-123. Address Counter. During the “read” phase, the
X-Axis A to D Converter is disconnected and the Address
lines of the RAM are switched to the Address Counter.
(The switching operation is performed by a 10-bit multi-
plexer described in following paragraphs.) The Address
Counter is a 10-bit binary counter that is incremented at
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Figure 4-20. Displaying a Stored Trace.

approximately 17 usec. intervals. The counter continually
cycles from state @ (0000000000) to state 1023
(1111111111) and then resets to state @). As a result, the
entire memory is read in periods of approximately
17.4 msec. When the Counter reaches state 1022, its
“Carry” output goes high to reset the Display Ramp
Generator.

4-124. Display Ramp Generator. The Display Ramp Gen-
erator, synchronized by the Address Counter, generates a
OV to +5V linear ramp which provides the horizontal
sweep for the CRT display. the duration of each sweep is
approximately 17.4 msec., corresponding to 1022 incre-
ments of the Address Counter. The display sweep is
initiated when the Address Counter resets to state () and is
terminated when the counter reaches state 1022. Addresses
1022 and 1023, are therefore, not displayed.

4-125. 8-Bit Latch. During each increment of the Address
Counter, the 8-bit word present on the RAM Data Output
lines is strobed into the 8-bit latch. The 8-bit word is
retained by the Latch until the Address Counter is again
incremented.

4-126. D To A Converter. The D to A (Digital to Analog)
Converter contains a buffered resistive ladder network
which converts the 8-bit word at the output of the Latch to
its corresponding dc level. The output of the D to A
Converter, ranging from OV to +4.75V full scale, is
applied to the vertical deflection plates of the CRT through
the Line Generator and Vertical Deflection Amplifier.

4-127. Line Generator. The output of the D to A Con-
verter is a series of discreet levels which, if applied to the
CRT, would produce a display of dots. The Line Generator
produces a variable slope ramp which draws lines between
the dots to provide a fully reconstructed display.
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4-128. The Overall System. During each frequency sweep,
the memory contents must be updated by the frequency
ramp while the trace currently in memory is being
displayed. Since the read and write operations cannot be
performed simultaneously, the Address lines of the RAM
are rapidly switched between the X-Axis A to D Converter
and the Address Counter. Figure 4-21 is a block diagram
showing the overall system. Two elements not previously
described are the Clock Generator and the Address Multi-
plexer.

4-129. Clock Generator. The Clock Generator, driven by a
signal from the High Voltage Power Supply, produces ten
clock outputs which synchronize the various operations of
the system. The frequency of the signal applied to the
Clock Generator varies from instrument to instrument and
can be anywhere within the range of 55 kHz to 65 kHz. In
the following discussion, the input frequency is considered
to be 60 kHz which provides a base time period of about
17 usec.

4-130. There are four clocks that are of particular signifi-
cance_in the following discussion. These are: C1, C9, C10
and C10. The relationship between these clocks is shown on
the block diagram. Clock C11 which synchronizes the
X-Axis A to D Converter is also shown.

4-131. Address Multiplexer. The 10-bit Address Multi-
plexer switches the RAM Address lines between the X-Axis
A to D Converter and the Address Counter. The switching
input to the Multiplexer is Clock C1 which is a 60 kHz
square wave. The positive half cycle of C1 is the “write”
phase and the negative half cycle is the “read” phase.
During the write phase of C1, the RAM is addressed by the
X-Axis A to D Converter. During the read phase of C1, the
RAM is addressed by the Address Counter.
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Figure 4-21. Digital Storage And Display Sections.

4-132. Timing Functions. Before proceeding with the op-
erational sequence, note the following timing functions:

a. The Address Counter is incremented by the high to
low transition that occurs when Clock C1 changes from the
write phase to the read phase.

b. Clock C9 goes high during the read phase of Cl.
When C9 goes high, the 8-bit word present on the RAM
Data Output lines is strobed into the Latch.

c. The Read/Write line of the RAM is controlled by
Clock C10 which goes low during the write phase of C1.
When C10 goes low, the 8-bit word from the Y-Axis A to D
Converter is written into the RAM address selected by the
X-Axis A to D Converter.

d. The A to D Converters are clocked by C9 and C11
during the read phase of C1. This means that their outputs
can change only during the read phase.

4-133. Operational Sequence. For the operational descrip-
tion, the following initial conditions exist:

a. The SWEEP MODE switch is set to SING to provide a
single frequency sweep.

b. The SWEEP TIME setting is 0.01 SEC/DIV (fastest
sweep time).

c. The ADAPTIVE SWEEP control is set to the OFF
position.

d. The CLEAR WRITE button has been pressed to clear
the display and initiate a new sweep.

e. ' Clock C1 is high (write phase).

f. The Address Counter is in state 1023 and will reset to
@ when C1 goes low.

4-134. At the beginning of the frequency sweep, the ramp
input to the X-Axis A to D Converter is O V and the binary
code at its output is ¢ (0000000000). During the write
phase of C1, the RAM Address lines are switched to the
X-Axis_A to D Converter and address () is selected. When
Clock C10 goes low, the 8-bit word from the Y-Axis A to D
Converter is written into address (. This 8-bit word
represents the video amplitude at the start frequency of the
sweep. When Clock C1 goes low, the RAM Address lines are
switched to the Address Counter and the Address Counter
resets to (). At this point, the Display Ramp Generator is
reset, the CRT sweep is at the left-hand side of the screen
and RAM address @ is selected by the Address Counter.
When Clock C9 goes high, the 8-bit word stored in Address
(@ is strobed into the Latch, converted to dc by the D to A
Converter and applied to the vertical deflection plates of
the CRT. When Clock C1 goes high, the RAM Address
Lines are again switched to the X-Axis A to D Converter.
With the SWEEP TIME control set to 0.01 SEC/DIV, it

4-19
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the dc offset voltage to select any 10 dB portion of the
80 dB range. The output of the Video Output Circuit,
ranging from OV to +5V dc, is applied to the rear panel
Y-AXIS output connector and to the Digital Storage
Section.

4-16. Frequency and Sweep Section.

4-17. The Frequency and Sweep Section consists basically
of a Ramp Generator, a Dial Mixing Amplifier, a Voltage-
Tuned Local Oscillator (VTO) and a Tracking Oscillator.

4-18. Ramp Generator. The Ramp Generator produces a
0V to +5 V linear ramp which is applied to the Dial Mixing
Amplifier and to the Digital Storage Section. The frequency
of the ramp is determined by the front panel SWEEP TIME
setting. The FREQ SPAN control, located between the
Ramp Generator and Dial Mixing Amplifier, determines the
amplitude of the ramp applied to the VTO and thus, the
overall change in frequency produced by the ramp.

4-19. Dial Mixing Amplifier. In the Dial Mixing Amplifier,
the ramp voltage is combined with a variable dc voltage
from the front panel FREQUENCY control. This dc voltage

establishes the low-frequency limit or “start frequency” of
the VTO.

4-20. VTO. The VTO generates a 100 kHz to 150 kHz
square wave which is applied to the Input Mixer in the
Amplitude Section and to the Tracking Oscillator.

4-21. Tracking Oscillator. In the Tracking Oscillator, the
100 kHz to 150 kHz VTO signal is mixed with a 100 kHz
signal from a crystal oscillator. This produces the 0 Hz to
50 kHz tracking signal which is available at the rear panel
TRACKING OSC OUT connector.

4.22. Digital Storage Section.

4-23. Because of the extremely slow sweep rates used in
the 3580A, some form of display storage is required. The
most common method for obtaining display storage is to
use a storage CRT in which the display is retained by the
phosphor or by a “storage mesh” located behind the CRT
face. Relatively recent advances in large-scale integrated
circuits, however, have made it possible to use a digital
storage technique in the 3580A. Digital storage permits the
use of a standard oscilloscope CRT and further provides
several operating conveniences not available with conven-
tional displays.

4-24. In the Digital Storage Section, the OV to +5V
“frequency ramp” from the Frequency and Sweep Section
is applied to an A to D converter where it is converted to
binary and used to address a memory bank. At the same
time, the detected video information from the Amplitude
Section is converted to binary by an A to D converter and
stored in the memory locations addressed by the ramp. The
binary video data is then non-destructively read out of
memory, converted to dc, processed and applied to the
vertical deflection plates of the CRT.

42

Model 3580A

4-25. During the read cycle, a “display ramp,” generated in
the Digital Storage Section, is used to address the memory
and drive the horizontal deflection plates of the CRT. The
display ramp scans the memory and sweeps the display
approximately 50 times each second. This is a much faster
rate than that of the frequency ramp used for storing data.
The memory contents are, therefore, refreshed at the slow
frequency-sweep rate, while data is read-out of memory at
the rapid display-sweep rate. The result is a flicker-free,
stored presentation.

4-26. When the front panel STORE button is pressed, the
display currently in memory is processed and stored in
one-half of the memory locations. This leaves the other half
of the memory available for the refresh trace. During the
read cycle, the display ramp first scans the memory
locations containing the refresh trace. It then recycles and
scans the locations containing the previously stored trace.
Due to the rapid scan rate of the display ramp, the stored
trace and the refresh trace appear simultaneously on the
CRT.

4-27. FUNCTIONAL DESCRIPTION.
4-28. Amplitude Section.

4-29. Refer to the Amplitude Section Detailed Block
Diagram (Figure 7-3) for the following discussion.

4-30. Input Attenuator. The Input Attenuator, controlled
by the front panel INPUT SENSITIVITY switch, serves as
an input voltage divider and coupling network between the
INPUT connector and the Input Amplifier. The attenuator
is comprised of 5 R/C divider networks. These networks
provide the required signal attenuation for the +30 dB
(20 V) through -10dB (0.2 V) ranges. On the -20dB
(0.1 V) through - 70 dB (0.2 mV) ranges, the Input Attenu-
ator is bypassed by the Input Sensitivity switch and the
input signal is applied directly to the Input Amplifier. Table
1 of the Detailed Block Diagram lists the maximum (full
scale) input levels, input attenuation and resulting signal
levels applied to the Input Amplifier for each INPUT
SENSITIVITY setting.

4-31. Input Amplifier. The Input Amplifier is a low noise,
high input-impedance amplifier circuit which provides
variable gain and impedance conversion between the Input
Attenuator and the Post Attenuator. The Input Amplifier
gain, controlled by the INPUT SENSITIVITY switch, is
approximately X1.25 (+1.8 dB) on the +30 dB through
- 50 dB ranges and is increased to X12.5 (+21.8 dB) on the
-60 dB and - 70 dB ranges. Table 1 of the Detailed Block
Diagram lists the full-scale input levels, Input Amplifier gain
and full-scale output levels for each INPUT SENSITIVITY
setting.

4-32. Post Attenuator. The Post Attenuator is a resistive
divider network controlled by the INPUT SENSITIVTY
switch and by the front panel slide switch that selects
dBV/LIN or dBm/600f2. With the slide switch in the
dBV/LIN position, the post attenuationis-5 dB or-15 dB.
With the switch in the dBm/6002 position, the attenuation
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takes approximately 100 usec. for the frequency ramp to
increase enough to increment the X-Axis A to D Converter
to state 1. In this case, only 17 usec. have elapsed since the
beginning of the sweep so the output of the X-Axis A to D
Converter is still ¢. When C10 goes low, the 8-bit word
from the Y-Axis A to D Converter is again written into
address . This 8-bit word may be the same or may differ
from the one previously written into address (). Since the
Y-Axis A to D Converter detects and retains the peak value
of the video signal during each X-axis segment, the final
word written into address @ will represent the peak
amplitude during the first segment. When C1 again goes
low, the Address Counter is incremented to state 1
(0000000001) and RAM address 1 is selected. When C9
goes high, the contents of address 1 are strobed into the
8-bit Latch. Since the RAM was cleared at the beginning of
the sweep and the X-Axis A to D Converter has not yet
incremented to state 1, addresses 1 through 1023 contain
all zeros. The output of the D to A Converter is, therefore,
0V and the CRT trace at this point is at the bottom of the
screen.

4-135. As the sequence continues, the Address Counter is
incremented at 17 usec. intervals by Clock C1. During each
read phase of C1, a new RAM address is selected and a new
8-bit word is strobed into the Latch, converted to dc and
applied to the vertical deflection plates of the CRT. As a
result, all 1022 addresses are read and the display is swept
in approximately 17.4 msec.

4-136. At the end of the first display sweep, the frequency
ramp will be about +0.81 V and only the first 174 RAM
addresses will be filled. Thus, almost six display sweeps will
have been made by the time the RAM is completely filled.

4-137. At the end of the 0.1 second single sweep, the
entire memory will be filled and the frequency ramp at the
input of the X-Axis A to D Converter will remain at + 5 V.
At that time, the output of the X-Axis A to D Converter
will be 1111111111, corresponding to RAM address 1023.
During each write phase of Cl, an 8-bit word will be
written into address 1023. This is of no consequence
because the Address Counter resets the Display Ramp
Generator in state 1022 and addresses 1022 and 1023 are
not displayed. The Address Counter will continue to cycle,
the memory will be read and the display will be swept at a
17.4 msec. rate. The trace stored in memory will, therefore,
continue to be displayed until it is cleared or updated by a
new frequency sweep.

4-138. Clearing A Trace. When the CLEAR/WRITE button
is pressed, the following things take place:

a. The Y-Axis A to D Converter is held in the reset state
and its output is 00000000.

b. The RAM Address lines are switched to the Address
Counter during both the read and write phases of C1.
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c. As the Address Counter scans the memory, all zeros
are written in each address and the entire memory is cleared
in 17.4 msec.

4-139. Store Function. A major feature of the Digital
Storage Section is the “store function” which allows a trace
to be permanently stored in memory for future reference.
The permanently stored trace can be blanked from the
display and then recalled at any time for comparison with
the current or “refresh” trace.

4-140. To permanently store a trace, the operator presses
the front panel STORE button. This initiates a sequence of
operations in which the trace currently in memory is
processed and reloaded into 512 of the 1024 memory
locations. The remaining half of the memory is used for the
refresh trace. To display both traces, the display sweep rate
is doubled to provide two 8.7 msec. sweeps. During the first
display sweep, the Address Counter scans the memory
locations containing the refresh trace. It then recycles and
scans the memory locations containing the permanently
stored trace. As a result, the two traces are displayed
alternately in a 17.4 msec. period.

4-141. Figure 4-22 is an expanded block diagram showing
the additional circuitry needed to implement the store
function. A 4-state digital controller called the ‘“Store
Function Controller” is used to direct the store operation.
The ASM chart for the Store Function Controller is shown
in Figure 4-23. Other elements used only for the store
function are the Store Multiplexer, the 8-Bit Adder and the
Write Control circuit.

4-142. Store Multiplexer. The Store Multiplexer switches
the RAM Data Input lines between the Y-Axis A to D
Converter and the “Q” outputs of the 8-Bit Latch. The
switching inputs to the Store Multiplexer are the SFL and
TRA instructions from the Store Function Controller.
During normal operation, the SFL and TRA instructions
are not given and the RAM Data Input lines are always
connected to the Y-Axis A to D Converter. When the SFL
or TRA instruction is given during the store sequence, the
RAM Data Input lines are switched to the “Q” outputs of
the 8Bit Latch and the Y-Axis A to D Converter is
disconnected.

4-143. 8-Bit Adder. In State 1 of the store sequence, the
Adder is used to compare the 8-bit word on the RAM Data
Output lines to the 8-bit word at the output of the Latch.
The comparison is made using one’s compliment addition
ie., the “Q” outputs of the Latch are the compliments of
the “Q” outputs. If the numerical value of the word at the
output of the RAM is greater than that of the word at the
output of the Latch, the “Carry” output of the Adder goes
high, supplying a “Write Enable” command to the Write
Control circuit.

4-144. Write Control Circuit. During normal operation,
the “Set” input to the write control flip-flop is high,
forcing the “Q” output to be high. Clock C10 is then
present at the output of the NAND gate and data is written
into memory during each write phase of Clock C1. When
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Figure 4-22. Digital Storage Section (Store Mode).

the SFL instruction is given during State 1 of the store
sequence, the “Set” input of the flip-flop is low and the
“Q” output goes high only if the Write Enable line from the
8-Bit Adder is high when the flip-flop is clocked by the
positive going edge of C9. If a Write Enable command is
given, the “Q” output will be high and data will be written
into memory by C10 during the next write phase. If a Write
Enable command is not given, the “Q” output of the
flip-flop will be low and Clock C10 will be inhibited during
the next write phase.

4-145. Store Sequence (State 1). Refer to Figure 4-23.
When the STORE button is initially pressed, the Store
Function Controller is in State ) where no instructions are
given. It remains in State () until the Address Counter
completes its current cycle and resets to . The Controller
then increments to State 1.

4-146. The purpose of State 1 is to condense the trace
currently in memory and store it in the 512 memory
locations where the Least Significant Bit (LSB) of the
address is a logical “0” (addresses 0, 2, 4, 6, etc.). To
accomplish this, the Address Counter is incremented from
state () to state 1023. At each increment, the contents of
the present address and the preceding address are compared

and the larger value is stored in the appropriate memory
location. Storing only the larger of the two values ensures
that the peak value of each response will be retained in the
permanently stored trace.

4-147. In State 1, the Store Function Controller gives the
SFL (Sweep Flag) instruction which performs the following
functions:

a. Overrides the Clock C1 input to the Address Multi-
plexer, causing the Multiplexer to remain switched to the
Address Counter. The Address lines of the RAM are,
therefore, controlled by the Address Counter during both
the read and write phases of Clock C1.

b. Forces the LSB of the Address Counter to a logical
“0” during the write phase of Clock CI. This means that
information can only be written into the memory locations
where the LSB of the address is a logical ““0.” The contents
of addresses where the LSB is a logical “1” are left
unaltered. .

c. Switches the Store Multiplexer so that the Data Input
lines of the RAM are connected to the “Q” outputs of the
8-Bit Latch. In this state, the Y-Axis A to D Converter is
disconnected.

4-21
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Figure 4-23. Store Function ASM Chart.

d. Enables the Write Control circuit. During normal
operation, the Write Control circuit is disabled and Clock
CI0 is present at the output of the NAND gate. With the
Write Control circuit enabled, Clock C10 is inhibited unless
a Write Enable command has been generated by the 8-Bit
Adder.

4-148. Figure 4-24 shows the equivalent circuit during
State 1. Elements not shown can be disregarded.

4-149. The State 1 sequence begins with the following
conditions:

a. Clock Cl1 has just completed the transition from the
write phase to the read phase.

b. The Address Counter is in state 1 (0000000001).

c. The 8-bit word from the preceding address (() is at
the output of the Latch.

d. The 8-bit word stored in the present address (1) is on
the Data Output lines of the RAM.
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4-150. Just before Clock C9 goes high, the 8-bit word on
the RAM Data Output lines (present address) is compared
to the 8-bit word at the output of the Latch (preceding
address) by the 8-Bit Adder. If the numerical value of the
8-bit word in the present address is greater than that of the
preceding address, the Adder generates a Write Enable
command which is applied to the Write Control circuit. If a
Write Enable command is generated, data will be written
into memory during the next write phase. When Clock C9
goes high, the 8-bit word on the RAM Data Qutput lines
(address 1) is strobed into the Latch.

4-151. When Clock Cl1 goes into the write phase, the
Address Counter remains in state 1 (0000000001) but
because its LSB is forced to a logical “0,” RAM address
(0000000000) is selected. If a Write Enable command was
generated during the read phase, the 8-bit word from
address 1 (now at the output of the Latch) is written into
address (. If a Write Enable command was not generated,
Clock CT0 is inhibited and the contents of address () are left
unchanged.

4-152. When Clock C1 again goes into the read phase, the
Address Counter is incremented to state 2 (0000000010).
At this time, the 8-bit word from address 1 is still at the
output of the Latch and the 8-bit word stored in address 2
is on the RAM Data Qutput lines. If the 8-bit word in
address 2 is greater than that of address 1, a Write Enable
command will be generated and, during the next write
phase of C1, the contents of address 2 will be written back
into address 2, leaving address 2 unchanged. Moreover, if
the 8-bit word in address 2 is less than that of address 1, a
Write Enable command will not be generated and the
contents of address 2 will still be left unchanged. This is an
important point. Even though the 8-bit word in each
address is compared to that of the address that is one count
higher, only alternate comparisons have any effect. For
example, addresses () and 1 are compared and the largest
value is written into address () addresses 1 and 2 are
compared and address 2 is left unchanged, addresses 2 and
3 are compared and the largest value is written into address
2, etc.

4-153. The comparison sequence continues until the Ad-
dress Counter reaches state 1023 and resets. At that time,
the Store Function Controller increments to State 2 where
it remains until the STORE button is released.

4-154, State 2. In State 2, the SFH (Sweep Flag Hold)
instruction is given and the system returns to its normal
mode of operation with the following exceptions:

a. The LSB of the X-Axis A to D Converter is forced to
a logical “1.” Since the X-Axis A to D Converter addresses
the RAM during the write phase of C1, new information is
written only in addresses where the LSB is a logical “1”
(addresses 1, 3, 5, 7, etc.). Addresses containing the
permanently stored trace are, therefore, left undistrubed.
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Figure 4-24. Equivalent Circuit (State 1).

b. The Address Counter is switched so that it first scans
the addresses where the LSB is a “1” (refresh trace). It then
recycles and scans the addresses where the LSB is a “0”
(permanently stored trace).

c. The SFH instruction (labled (H) FAST) is applied to
the Display Ramp Generator. This doubles the display
sweep rate, providing one 8.7 msec. sweep for each set of
addresses. As a result, both the refresh trace and the
permanently stored trace appear on the CRT.

4-155, Clear/Write Button. When the CLEAR/WRITE but-
ton is pressed during State 2, the following things take
place:

a. The Y-Axis A to D Converter is held in the reset state
and its output is 00000000.

b. The RAM address lines are switched to the Address
Counter during the 8.7 msec. periods when it is scanning
the addresses containing the refresh trace.

c. As the Address Counter scans the addresses con-
taining the refresh trace, all zeros are written into memory
during the write phases of C1. As a result, the refresh trace
is cleared from memory and the permanently stored trace is
not disturbed.

4-156. Blank Store Button. When the BLANK STORE
button is pressed, the LSB of the Address Counter is forced
to a logical “1.” The Address Counter, therefore, continu-
ally scans the addresses containing the refresh trace and the

permanently stored trace is not displayed. When the
BLANK STORE button is released, the permanently stored
trace returns to the display.

4-157. State 3. When the STORE button is released and
the Address Counter resets to @, the Store Function
Controller is incremented to State 3. The purpose of State
3 is to clear the permanently stored trace by filling the
memory -with the refresh trace. This is accomplished by
loading the contents of addresses where the LSB is 1 into
addresses where the LSB is (.

4-158. In State 3, the Store Function Controller gives the
TRA (Transfer) instruction which performs the following
functions:

a. Overrides the Clock C1 input to the Address Multi-
plexer causing the RAM Address lines to remain switched
to the Address Counter.

b. Forces the LSB of the Address Counter to a logical
“0” during the write phase of Clock CI. This means that
information can only be written in addresses where the LSB
is a logical “0.”

c. Switches the Store Multiplexer so that the Data Input
lines of the RAM are connected to the “Q” outputs of the
8-Bit Latch.
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Figure 4-25. Equivalent Circuit (State 3).

4-159. Figure 4-25 shows the equivalent circuit during
State 3. Note that the 8-Bit Adder and the Write Control
circuit are not used.

4-160. The State 3 sequence begins with the following
conditions:

a. Clock C1 has just made the transition from the write
phase to the read phase.

b. The Address Counter is in state ) and RAM address ¢
is selected.

4-161. When Clock C9 goes high during the read phase, the
8-bit word from address () is strobed into the Latch. When
Clock C1 goes into the write phase, the Address Counter
remains in state ) and, when CI10 goes low, the 8-bit word
from address @ is written back into address @, leaving
address @ unchanged. When Clock C1 again goes into the
read phase, the Address Counter is incremented to State 1
and, when C9 goes high, the 8-bit word from address 1 is
strobed into the Latch. During the next write phase of C1,
the Address Counter is still in state 1 (0000000001) but
because its LSB is forced to a logical “0,” RAM address ¢
(0000000000) is selected and the 8-bit word from address 1
(now at the output of the Latch) is written into address ().
As the sequence continues, the contents of address 3 are
written into address 2, the contents of address 5 are written
into address 4, etc. When the Address Counter reaches state
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1023 and resets, the Store Function Controller resets to
State @ and the system returns to its normal mode of
operation. At this point, each pair of addresses () and 1, 2
and 3, 4 and 5, etc.) contains the same information. Since
the addresses are now read sequentially as the Address
Counter increments from state () to state 1023, the video
amplitude on the display is the same for each pair of X-axis
segments. Because of this redundancy, a series of dots
appears on the display (Figure 4-26). The dots are
automatically cleared when the memory contents are
updated by a new frequency sweep.

Figure 4-26. Store Button Released.



WARNING

These servicing instructions are for use by trained service
personnel only. To avoid electrical shock, da'not perform
any servicing other than that contained in the operating
instructions unless you are qualified to do so.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains Performance Tests (Paragraph
5-5) and Adjustment Procedures (Paragraph 5-48) for the
Model 3580A Spectrum Analyzer. Troubleshooting infor-
mation is presented in Section VII, along with the
Schematic Diagrams.

5-3. RECOMMENDED TEST EQUIPMENT.

5-4. The test equipment that is recommended for maintain-
ing the Model 3580A is listed in Table 5-1. The equipment
is designated as to its use for Performance Tests, Adjust-
ments or Troubleshooting.

5-5. PERFORMANCE TESTS.

5-6. The following Performance Tests are procedures that
can be used to verify that the 3580A is operating properly
and meets the specifications listed in Table 1-1. These
procedures can be used for incoming quality control
inspection, to check specifications after a repair or for
routine maintenance. Where possible, the Performance
Tests call out the proper adjustment in the Adjustment
Procedures. Since adjustments interact, it is important to
follow the procedures carefully.

a. FREQUENCY TESTS (Paragraph 5-9).
b. SWEEP TESTS (PARAGRAPH 5-13).
c. AMPLITUDE TESTS (Paragraph 5-18).
d. BANDWIDTH TESTS (Paragraph 5-28).

e. DYNAMIC RANGE TESTS (NOISE TESTS) (Para-
graph 5-30).

f. IF FEEDTHRU and ZERO BEAT RESPONSE
TESTS (Paragraph 5-36).

g. INPUT IMPEDANCE TESTS (Paragraph 5-38).
h. OUTPUT TESTS (Paragraph 5-40).

i. BALANCED INPUT TESTS (Option 002 only) (Para-
graph 5-44).

5-7. Test Card.
5-8. A Performance Test Card is provided at the end of this

section for your convenience in recording the performance
of the Model 3580A during Performance Tests. This card

can be removed from the manual and used as a permanent
record of the incoming inspection or of a routine perfor-
mance test. The Performance Test Card may be repro-
duced without written permission from Hewlett-Packard.

NOTE

Always allow one hour continuous warm-up
before attempting any tests.

5-9. Frequency Tests.

5-10. These tests verify part of the Frequency Character-
istic Specifications listed in Table 1-1. If, for any reason,
the instrument will not pass these tests, perform the Sweep
Alignment and Dial Calibration (Paragraph 5-63) of the
Adjustment Procedures.

5-11. Range and Frequency Dial Accuracy Test.

a. Position the following front panel controls:

ADAPTIVESWEEP ................. OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE ...... LOG 10 dBv/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 6002 ............ dBv/LIN
INPUT SENSITIVITY ............... CAL
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
START-CTR ................... START
RESOLUTION BANDWIDTH ....... 30Hz
DISPLAY SMOOTHING ........... MIN
FREQ.SPAN/DIV ................. O Hz
SWEEP TIME/DIV ............. 0.2 SEC
SWEEPMODE ..................... REP

Option 002: Set dBm 900 £2/LIN - dBm 600 2
switch to dBm 900 2; set INPUT MODE switch
to UNBAL.

b. Adjust the front panel ZERO CAL control for a
maximum display indication. Readjust the FREQUENCY
control for 10, 20, 30, 40 and 50 kHz. A peak response
should occur for each of these settings (+ .1 kHz) to verify
the Range Specifications and Frequency Dial Accuracy
Specifications (20°C to 30°C) given in Table 1-1.

NOTE

As the frequency of the peak response is
approached, pull out the knob for easier tuning.

5-1
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PERFORMANCE TESTS Model 3580A
Table 5-1. Recommended Test Equipment.
USAGE
INSTRUMENT REQUIRED CHARACTERISTICS Performance Adjustments Troubleshooting RECOMMENDED
Checks MODEL
Digital DC Function:
Multimeter Full scale ranges:1 V,10 V, 100 V
Resolution: 4 digits X X X -hp- 34740/34702
Input Impedance: 10—12 M
Accuracy: * .1% of reading
AC Function:
Response: average
Frequency Range: 45 Hz—100 kHz
Full Scale Range: 1 V,10V,100 V
Resolution: 4 digits
Input impedance: 2 10 M2, < 100 pF
Accuracy: * 1% of reading
Oscilloscope Sensitivity: .005 V/DIV -hp- 180C/D with
Sweep: .005 usec/DIV to .1 sec/div -hp- 1801A Veritcal
Frequency: 0 to 10 MHz X X Amplifier and
Input lmpedance: 1 M2, 25 pF N
Dual Trace (troubleshooting only) 1820C Time Base
Voltage Dividers Division Ratio 10:1
for Impedance: 10 MQ, 10 pF X X -hp- 100048
Oscilloscope (2)
Electronic Function: Frequency and
Counter Time Interval
Frequency Range: 10 Hz to 10 MHz X X -hp- 56326A
Resolution: 6 digits °
Sensitivity: 0.1 V rms
Frequency Frequency Range: 10 Hz to 1.5 MHz X X X -hp- 33208
Synthesizer Amplitude Range:
(50 ohms) (-67.99 dBm 50 £ to + 26.99 dBm
500)
Amplitude Accuracy: + .1dB
Amplitude Resolution: .01 dB
Frequency Resolution: .1 Hz
50 Ohm 1 watt X X X -hp- 11048C
Termination 50 ohms + .1 Q2
for. Synthesizer
Distortion Fundamental Frequency Range:
Analyzer 10 Hz to 100 kHz
Distortion Measurement Accuracy:
+ 10% for greater than .3% X -hp- 333A
distortion
Bandpass Filter Center of Bandpass at 5 kHz
Output Distortion: (with
Frequency Synthesizer): > 90 dB down X White Model 2640
DC High Range: 5 kV -hp- 11045A
Voltage DC Standard Accuracy: + 1% and
Probe -hp- 740B
Calibrated
to 1000 V dc
standard X X
OR OR OR
Precision Accuracy: + .1% -hp- 3440A-KO05 Probe
High Range: 5 kV and -hp- 3440A DVM
Voltage Probe
1 k&2 Resistor 1% film resistor X -hp- 0757-0280
(2) 453 Q 1% film resistor X -hp- 0698-3510
resistors
10 k2 Resistor 10% carbon or film resistor X -hp- 0757-0442
550 2 Resistor 10% carbon or film resistor X -hp- 0698-4456
1 M Resistor 1% film resistor X -hp- 0757-0344
Logic Clip Able to detect TTL HIGH and LOW X -hp- 10528A

levels for DUAL IN-LINE configur-
ation, 16 pins
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5-12. Display Accuracy Tests. dBv/LIN-dBm 6002 . ........... dBv/LIN
INPUT SENSITIVITY ............. 0 dBV
a. Reposition the following front panel controls. VERNIER (Amplitude). ............ CAL
(Fully CW)
FREQUENCY ................. 00.0 kHz FREQUENCY ................. 00.0 kHz
RESOLUTION BANDWIDTH ...... 300 Hz START-CTR ................... START
FREQ.SPAN/DIV .. .............. 5 KHz RESOLUTION BANDWIDTH . .. ... 300 Hz
DISPLAY SMOOTHING ........... MIN
b. The 10kHz CAL signal and its harmonics should be FREQ.SPAN/DIV ................. SHz
repetitively swept and appear on the display as shown by SWEEP TIME/DIV ............. 6.2 SEC
Figure 5-1. The separation between the Zero Response and SWEEPMODE ................... Manual

50 kHz harmonic should be 10 major divisions = 1 minor
division. The separation between any two adjacent re-
sponses should be 2 major divisions + .2 minor divisions.
Momentarily push and release DISPLAY - STORE, watch-
ing the display to verify that the STORE and NON-STORE
traces appear in the same position.

Figure 5-1. 10 kHz CAL Signal.
5-13. Sweep Tests.

5-14. These tests verify the Sweep Characteristics Specifi-
cations given in Table 1-1. If the instrument fails the
Frequency Span Tests (Paragraph 5-15), perform the Sweep
Alignment and Dial Calibration (Paragraph 5-63) of the
Adjustment Procedures. If it fails only the Log Sweep Test
(Paragraph 5-16), perform only the Log Sweep Adjustments
(Paragraph 5-67) of the Sweep Alignment and Dial Calibra-
tion. All sweep time calibration is done with a factory
selected resistor. If the instrument will not pass the Sweep
Time Tests (Paragraph 5-17), refer to Section VII for
additional information.

é Equ_ii)ment Required: Y
Electronic Counter (-hp- Model 5326A)

5-15. Frequency Span Test.

a. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous test.)

ADAPTIVESWEEP ................. OFF
DISPLAY ........ All pushbuttons released
AMPLITUDE MODE .. .. .. LOG 10 dBv/DIV
AMPLITUDE REF LEVEL ....... NORMAL

Option 002: Set dBm 900 S2/LIN - dBm 600
switch to dBm 900 £2; set INPUT MODE switch
to UNBAL.

b. Adjust MANUAL VERNIER full CCW.

c. Set the electronic counter to the frequency mode and
adjust the time base/multiplier for a measurement of 1 MHz
with 6 digits of resolution (1000.00kHz). Adjust for
maximum input sensitivity and either a zero trigger level or
Preset. For the -hp- 5326A Counter, the controls should be
set to:

Sample Rate: Fast
Function: Freq. A
Multiplier: 10°
Channel A Slope +
AC
Atten: X1
Level: Preset
BNC Input: Sep.

d. Connect the counter Channel A input to the L.O.
OUTPUT terminal on the back panel of the 3580A.

e. Adjust the ZERO CAL for approximately a
1000.00 kHz reading on the counter. Adjust the FRE-
QUENCY dial (pulled out for fine tuning) for a
1000.00 kHz indication on the counter.

f. Adjust MANUAL VERNIER full CW. The counter
indication should be 1000.50 kHz + .01 kHz.

g. Readjust MANUAL VERNIER full CCW. Reposition
FREQ. SPAN/DIV - 10 Hz. ,

h. Readjust the FREQUENCY dial (pulled out for fine
tuning) for a 1000.00 kHz indication on the counter.

i. Adjust MANUAL VERNIER full CW. The counter
indication should be 1001.00 kHz + .02 kHz.
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j. Continue this procedure for the remaining FREQ.
SPAN/DIV settings. Refer to Table 5-2 for the proper
tolerances.

Table 5-2. Frequency Span Test.

COUNTER READING
FREQ. SPAN/DIV MANUAL VERNIER MANUAL VERNIER
FULL ccw FULL CW
5 Hz 1000.00 kHz 100050 kHz + .01 kHz
10 Hz 1000.00 kHz 100100 kHz + 02 kHz
20 Hz 1000.00 kHz 1002.00 kHz + .04 kHz
50 Hz 1000.00 kHz 1005.00 kHz + .10 kHz
1 kHz 1000.00 kHz 1010.00 kHz + .20 kHz
2 kHz 1000.00 kHz 1020.00 kHz + .40 kHz
5 kHz 1000.00 kHz 1050.00 kHz + 1.00 kHz
1 kHz 1000.00 kHz 1100.00 kHz + 2.00 kHz
2 kHz 1000.00 kHz 1200.00 kHz *+ 4.00 kHz
5 kHz |  ————= | -
(checked in
Para 5-16)

5-16. Log Sweep Test.

a. Reposition the controls as follows:

INPUT SENSITIVITY ............... CAL
RESOLUTION BANDWIDTH ... .... 30Hz
SWEEPMODE .. ............. LOG ZERO

b. Momentarily press DISPLAY - CLEAR WRITE.

c. Adjust the ZERO CAL control for a maximum
indication on the leftmost display graticule.

d. Reposition the controls as follows:

RESOLUTION BANDWIDTH .. .. .. 300 Hz
SWEEPMODE ... ... .. ........... LOG

Allow time for three complete sweeps.

e. Verify that the 20 kHz harmonic of the internal CAL
signal falls on the proper graticule (x 1 minor division). If
the instrument will not pass this test, but passes all previous
tests, perform only the Log Sweep Adjustments (Paragraph
5-67) of the Adjustment Procedures.

5-17. Sweep Time Tests.
a. Reposition the controls as follows:

SWEEP TIME/DIV ............. -0.01 SEC
SWEEPMODE . ... ................ SING

Momentarily press:
DISPLAY ............... CLEAR WRITE
b. The display should be erased, and then swept once.
Remembering the sweep time, reposition the controls as

follows:

SWEEP TIME/DIV ............. 0.02 SEC
54
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¢. Again, press:
DISPLAY ............... CLEAR WRITE

The sweep time should appear slower.

d. Repeat this procedure for all sweep times, always
looking for progressively slower sweep rates. On the slowest
sweep rates, it will not be necessary to complete a full
sweep before switching to the next SWEEP TIME/DIV. Let
the instrument sweep only as long as is necessary to
monitor the rate. A more accurate method for measuring
sweep time is given in Paragraph 7-39.

5-18. Amplitude Tests.

5-19. These tests verify the Amplitude Specifications given
in Table 1-1. Amplitude accuracy must be determined
before the Bandwidth Specifications can be tested. Since
the IF Filter Alignment (Paragraph 5-70) interacts with the
Amplitude Accuracy, it is important that the IF Filter
Alignment be performed first if the instrument will not pass
any of the Amplitude Accuracy Tests. The Amplitude Tests
should then be repeated, and if the instrument still fails
these tests, then perform the Amplitude Adjustments
(Paragraph 5-74) of the Adjustment Procedures.

NOTE

There are no adjustments for Amplitude Refer-
ence Level Tests (Linear and Log Mode). If the
instrument passes all Amplitude Tests except
one or both of these, refer to Section VII for
troubleshooting information.

Equipment Required:

Frequency Synthesizer (-hp- Model 3320B, 50 ohms)
50 Ohm Termination (-hp- 11048C)
Digital Multimeter (-hp- Model 34740/34702)

5-20. Bandwidth Switching Accuracy Tests.
a. Position the following front panel controls: (Only

those controls printed in BOLD require a change from the
previous tests.)

ADAPTIVESWEEP . .. ... ... ........ OFF
DISPLAY ..... ... All pushbuttons released
AMPLITUDEMODE ....... LOG 1 dBv/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm600S2 ............ dBv/LIN
INPUT SENSITIVITY ............. 0 dBV
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................. 10.0 kHz
START-CTR ....... ... ... ....... CTR
RESOLUTION BANDWIDTH . .. ... 300 Hz
DISPLAY SMOOTHING ........... MIN
FREQUENCY SPAN/DIV ........... SHz
SWEEP TIME/DIV ............. 0.1 SEC
SWEEPMODE................. MANUAL
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Option 002: Set dBm 900 £2/LIN - dBm 600
switch to dBm 900 £2; set INPUT MODE switch

to UNBAL.

b. Connect a properly terminated frequency synthe-
sizer to the 3580A INPUT and adjust the source for a
10 kHz, 0 dBV output level (-20 dBm 900 & for instru-
ments with Option 002).

NOTE

See Table 5-3 for the proper level to use with
your source. See Figure 5-2 for the proper hook-
up with an -hp- 33208 Frequency Synthesizer.

Table 5-3. Conversion Table.

3580A INPUT 3320B or OTHER ABSOLUTE
SIGNAL LEVEL | 50 OHM SOURCE VOLTAGE
+ 10 dBv +23.01 dBm 3.162 volts
+10dBm 900 + 22.55 dBm 3volts
0 dBv +13.01 dBm 1 volts
0dBm 900 Q +12.55 dBm 949 volts
- 10dBv + 3.01 dBm .3162 volts
- 10dBm 900 © + 2.55 dBm .3000 volts
- 20 dBv - 6.99dBm .1 volts
- 20dBm 900 - 7.45dBm .0949 volts
- 30dBv - 1699 dBm 03162 volts
- 30dBm 900 £ - 17.45dBm 03 volts
- 40 dBv - 26.99 dBm .01 volts
- 40dBm 900 © - 27.45dBm 095 volts
- 50 dBv - 3699 dBm 3162 mVv
- 50 dBm 900 £ - 37.45dBm 3mV
- 60 dBv - 46.99 dBm 1mV
- 60 dBm 900 Q - 47.45 dBm 95 mV
- 70dBv - 56.99 dBm 3162 mV
- 70dBm 900 © - 57.45 dBm 3mV
- 80dBv - 66.99 dBm 1 mVv
- 80dBm 900 © - 67.99 dBm 095 mV

c. By alternately pressing and releasing DISPLAY -
CLEAR WRITE while adjusting MANUAL VERNIER,
center the display indication (a narrow spike). Adjust
ZERO CAL for a peak display of this spike.

d. Adjust the front panel ZERO CAL for a peak
indication.

Section V

e. Adjust the front panel VERNIER (Amplitude) for a
-1 dB display indication. Note: The display indication is
calibrated 1.0 dB per major division.

f. Reposition the following front panel control:

RESOLUTION BANDWIDTH . ... .. 100 Hz

g. Adjust the front panel ZERO CAL for a peak display
indication. The display indication should be-1 dB + .5 dB.

h. Reposition the following front panel control:
RESOLUTION BANDWIDTH .. .. ... 30Hz
i. Slowly adjust MANUAL VERNIER for a peak display
indication. The peak indication should be -1 dB + .5 dB.
Momentarily press DISPLAY - CLEAR WRITE.

j. Reposition the following front panel control:

RESOLUTION BANDWIDTH . .. . ... 10 Hz

k. Readjust MANUAL VERNIER for a peak display
indication. The peak indication should be -1 dB + .5 dB.
Momentarily press DISPLAY - CLEAR WRITE.

1. Reposition the following front panel control:

RESOLUTION BANDWIDTH . ... .... 3 Hz

m. Slowly readjust MANUAL VERNIER for a peak
display indication. The peak indication should be -1 dB
* .5 dB. Momentarily press DISPLAY - CLEAR WRITE.

n. Reposition the following front panel control:
RESOLUTION BANDWIDTH .. ...... 1 Hz
0. Very slowly readjust MANUAL VERNIER for a peak

display indication. The peak indication should be - 1 dB
+ 1 dB.

SPECTRUM ANALYZER
hp 3580A

50N FEED-THRU

TERMINATION
hp1l048C

FREQUENCY SYNTHESIZER

hp 33208B
T TT IT 1T | .| I
O O O O O
e N i S o S 1
O O O O
m m (f)

)

3580-B-3588

Figure 5-2. Proper Hookup.
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5-21. Log Amplitude Display Accuracy Tests.

a. Reposition the following front panel controls:

VERNIER (Amplitude) . . .......... CAL
AMPLITUDE MODE . . . . .. LOG 10 dB/DIV
RESOLUTION BANDWIDTH . . . . . . . 10 Hz

b. By alternately pressing and releasing DIS-
PLAY -CLEAR WRITE while adjusting MANUAL VERN-
IER, center the display indication (a narrow spike).

c. Adjust the CAL 10 KHz for a full scale 0 dB display
indication of the spike.

d. Adjust the signal source to the levels indicated by
Table 54. Check the display for proper level. (See Table
5-3 for the proper Input Level setting to use on your signal
source.)

NOTE
For the - 60dB, - 70 dB and - 80 dB readings,

readjust MANUAL VERNIER for a peak dis-
play indication.

Table 5-4. Log Amplitude Tests.

PERFORMANCE TESTS

INPUT LEVEL (10 KHz)

STANDARD OPTION 002 DISPLAY

INSTRUMENT 900 Q INSTRUMENT INDICATION

(0 dB = full scale)

-10dBv -10dBm -10dB + 2dB
-20dBv -20dBm -20dB +2dB
-30dBv -30dBm -30dB +2dB
-40 dBv -40 dBm -40dB + 2dB
-50dBv -50 dBm -50dB +2dB
- 60 dBv -60dBm -60dB +2dB
-70dBv -70 dBm -70dB +2dB
-80dBv -80dBm -80dB +2dB

5-22. Linear Amplitude Display Accuracy Tests.
a. Reposition the following frent panel controls:
AMPLITUDEMODE ............. LINEAR

b. Adjust the signal source for a 1 volt (0 dBv) output
(See Table 5-3 for the proper setting to use on your
source). Adjust MANUAL VERNIER for a peak display
indication.

c. Adjust the CAL 10 KHz for a full scale 1 volt display
indication. Momentarily press DISPLAY - CLEAR WRITE.

d. Adjust the signal source to the levels indicated by
Table 5-5. Check that the display is accurate for each
setting.

5-6
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Table 5-5. Linear Amplitude Tests.

INPUT 3320B or OTHER DISPLAY

LEVEL 50 OHM SOURCE INDICATION

(10 KHz) (1 volt = full scale)
gV 12.10dBm 9V + .02V
8V 11.07 dBm 8V 02V
7V 9.91 dBm 7V +02V
6V 8.51 dBm 6V +02V
5V 6.99 dBm 5V +.02V
4V 5.05dBm 4V £ 02V
3V 2.55dBm 3V 02V
2V - 97dBm 2V +.02V
R -6.99 dBm 1V 02V

5-23. Amplitude Reference Level Tests (Linear Mode).

a. Reposition the following front panel control:

DISPLAY SMOOTHING. .. ......... MAX
RESOLUTION BANDWIDTH . . ... ... 30 Hz

b. Adjust the synthesizer for a 10 kHz, 1 volt output
(+13.01 dBm, 50 ohm).

c. Readjust MANUAL VERNIER for a peak display
indication. Adjust VERNIER (Amplitude) for a display
indication at 90% of full scale.

d. Adjust the frequency synthesizer and AMPLITUDE

REF LEVEL to the values given in Table 5-6. Check for
proper display level.

NOTE
If the instrument fails this test, see Section VII

for ‘troubleshooting information. There are no
adjustments for this specification.

Table 5-6. Amplitude Ref Level Tests (Linear Mode).

INPUT 3320B or OTHER AMP REF DISPLAY
LEVEL 50 OHM SOURCE LEVEL INDICATION
(10 KHz) (% of Full Scale)
1V +.13.01 dBm Normal 90% (CAL)
200 mV - .99dBm -10 90% *+ 1.5 minor div.
100 mVv - 6.99dBm -20 90% + 1.5 minor div.
20 mV -20.99 dBm -30 90% *+ 1.5 minor div.
10 mV -26.99dBm -40 90% * 1.5 minor div.
2mVv -40.99 dBm - 50 90% * 1.5 minor div.
1 mv -46.99 dBm - 60 90% + 1.5 minor div.
2mV -60.99 dBm -70 90% + 1  major div.

5-24. Amplitude Reference Level Tests (Log Mode).

NOTE

If the instrument fails this test, see Section VII
for troubleshooting information. There are no
adjustments for this specification.
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a. Reposition the following front panel controls:

AMPLITUDEMODE . .. .... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL

b. Connect the digital multimeter (DC mode, 100 volt
range) to the Y AXIS output of the 3580A.

c. Adjust the signal source for a -70 dB V output
(-70 dBm 900 Q for Option 002). (See Table 5-3 for
proper levels.) Adjust the MANUAL VERNIER and ZERO
CAL for a peak display. Adjust VERNIER (Amplitude) for
a 1.50 volt £ .01 volt reading on the multimeter.

d. Adjust the AMPLITUDE REF LEVEL switch to the
settings given in Table 5-7. Check for the proper multimeter
reading.

NOTE

MANUAL VERNIER may have to be readjust-
ed to insure a peak display indication.

Table 5-7. Amplitude Ref. Level Tests (Log Mode).

INPUT LEVEL (10 KHz)
STANDARD OPTION 002 | AMPLITUDE | MULTIMETER
INSTRUMENT 900 REF.LEVEL READING
- 70 dBv -70dBm -10dB 200V + .02V
-70dBv -70dBm -20dB 250V £ .02V
- 70 dBv -70dBm -30dB 300V £ .03V
- 70 dBv -70dBm -40dB 350V £ .03V
-70dBv -70 dBm -50dB 400V .04V
-70dBv -70dBm -60dB 450V + .04V
-70 dBv -70dBm -70dB 500V + .05V

e. Disconnect the multimeter from the 3580A.
5-25. Input Attenuator Tests.

a. Reposition the following front panel controls:

VERNIER (Amplitude) .. .......... CAL
AMPLITUDEMODE . . . ......... LINEAR
AMPLITUDE REF LEVEL. ... ... .. -30dB
INPUT SENSITIVITY

(according to white marker. . . .. ..... v
DISPLAY SMOOTHING. . .......... MIN

b. Adjust the signal source for a 1 volt 10 kHz output
(See Table 5-8). Adjust MANUAL VERNIER for a peak
display indication. Adjust CAL 10 KHz for a full scale
display. Momentarily press DISPLAY - CLEAR WRITE.

c. Adjust the signal source and INPUT SENSITIVITY
switch to the levels given in Table 5-8. Check for the proper
display indication.

d. Reposition the following front panel control:

AMPLITUDE REF LEVEL ....... NORMAL

PERFORMANCE TESTS
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Table 5-8. First Input Attenuator Test.

INPUT 3320B or OTHER INPUT DISPLAY
LEVEL 50 OHM SOURCE SENSITIVITY INDICATION
(10 KHz) (according to
white marker)
1V +13.01 dBm 1V Full Scale (CAL)
2V .99 dBm 2V Full Scale (+ 3%)
1 v - 6.99dBm 1 Vv Full Scale (+ 3%)
20 mV -20.99 dBm 20 mV Full Scale (+ 3%)

e. Adjust the signal source for a 1 volt 10 kHz output
(See Table 5-9). Adjust the CAL 10 KHz for a full scale
display.

f. Adjust the signal source and INPUT SENSITIVITY
switch to the values given in Table 5-9. Check for the
proper display indication.

Table 5-9. Second Input Attenuator Test.

INPUT 3320B or OTHER INPUT DISPLAY
LEVEL 50 OHM SOURCE SENSITIVITY INDICATION
(10 KHz2)
1V +13.01 dBm 1V Full Scale (CAL)
2V - .99dBm 2V Full Scale (+ 3%)
1 Vv - 6.99dBm 1V Full Scale (+ 3%)
20 mV -20.99 dBm 20 mV Full Scale (+ 3%)
10 mV -26.99 dBm 10 mV Full Scale (+ 3%)
2mV -40.99 dBm 2 mVv Full Scale (+ 3%)
1 mVv -46.99 dBm 1 mV Full Scale (+ 3%)
2mV -60.99 dBm 2 mV Full Scale (+ 3%)

5-26. Frequency Response Tests.

a. Reposition the following front panel controls:

AMPLITUDE MODE . . ..... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ........ -30dB
INPUT SENSITIVITY

(according to white marker) ........ 0dB
RESOLUTION BANDWIDTH ........ 3Hz

b. Adjust the signal source for a 10 kHz 0 dBv output
(0 dBm 900 €2 for Option 002). (See Table 5-3).

c. By alternately pressing and releasing DISPLAY -
CLEAR WRITE while adjusting MANUAL VERNIER,
center the display indication (a narrow spike). Adjust
ZERO CAL for a peak display of this spike.

d. Reposition the following front panel control:
AMPLITUDEMODE . ....... LOG 1 dB/DIV

e. Readjust MANUAL VERNIER for a peak display.

f. Adjust VERNIER (Amplitude) for a -1 dB display
(1 dB/div).

g. Adjust the signal source to the frequencies given in
Table 5-10 for an INPUT SENSITIVITY of 0 dB. At each
frequency, adjust the FREQUENCY dial to that of the
source. Then, slowly adjust the ZERO CAL for a peak

5-7



Section V

displéy indication. Momentarily press DISPLAY - CLEAR
WRITE. Check for proper level as given in Table 5-10.
Note: The display is calibrated 1 dB per major division.

h. Repeat Steps e through g for an INPUT SENSITI-
VITY and source levels of - 10 dB, -20dB, -30dB and
-40 dB (according to white marker and with a -30 dB
AMPLITUDE REF LEVEL). Consult Table 5-3 and Table
5-10 for the proper input level and frequencies to use. At
the start of each new INPUT SENSITIVITY, always
recalibrate the instrument at 10 KHz with CAL 10 KHz.

5-27. Internal Calibrator Test.

a. Reposition the following front panel controls:

VERNIER (Amplitude) . . .......... CAL
AMPLITUDE REF LEVEL. . . . . .. NORMAL
INPUT SENSITIVITY . .. ......... -20 dB
FREQUENCY ............... 00.0 kHz
START -CTR. .. ... START
RESOLUTION BANDWIDTH . . . . . . 300 Hz
FREQ.SPAN/DIV. ... ........... 5 kHz
SWEEP TIME/DIV . ............ 0.2 SEC
SWEEPMODE .. ................. REP

b. Adjust the signal source for a 10KHz -20 dBv
(- 20 dBm 900 £ if Option 002) output. (See Table 5-3 for
proper level.)

c. Adjust the ZERO CAL for a display response on the
10 KHz graticule (2 major divisions from left graticule).
(After each trial adjustment, allow 2 seconds for the next
sweep before verifying the accuracy of the adjustment.)

d. Adjust the CAL 10 KHz for a full scale 0 dB display.
(After each trial adjustment, allow 2 seconds for the next
sweep before verifying the accuracy of the adjustment.)

e. Reposition the following front panel control;

INPUT SENSITIVITY
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f. Verify that the 10 KHz harmonic of the CAL signal
appears 2 major divisions from left graticule with a full
scale 0 dB level (x .15 dB). (1 dB = 1 major division.)

5-28. Bandwidth Tests.

5-29. This test verifies the bandwidth specifications of
Table 1-1. If the instrument will not pass this test, perform
the IF Filter Alignment (Paragraph 5-70) of the Adjustment
Procedures.

Equipment Required:

Frequency Synthesizer (-hp- Model 3320B, 50 ohms)
50 Ohm Termination (-hp- 11048C)

a. Position the following front panel controls. (Only
those controls printed in BOLD require a change from the
previous test.)

ADAPTIVESWEEP . ................ OFF
DISPLAY All pushbuttons released

AMPLITUDEMODE . ..... LOG 10 dBv/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 6002 ............ dBv/LIN
INPUT SENSITIVITY ............. -20dB
VERNIER (Amplitude) ........... CAL
(Fully CW)

FREQUENCY ................. 10.0 KHz
START-CTR ..................... CTR
RESOLUTION BANDWIDTH ...... 300 Hz
DISPLAY SMOOTHING ........... MIN
FREQUENCY SPAN/DIV .......... 50 Hz
SWEEP TIME/DIV .............. 0.2 SEC
SWEEPMODE ................. MANUAL

Option 002: Set dBm 900 £/LIN - dBm
600 2 switch to dBm 900 £2; set INPUT
MODE switch to UNBAL.

Table 5-10. Frequency Response Tests.

INPUT INPUT LEVEL DISPLAY INDICATION (0 dB = full scale; 1 dB/DIV)
SENSITIVITY
(according to STD. OPT. 002 10 kHz 10 Hz 20 Hz 1 kHz 20 kHz 50 kHz
white marker) 900
0dB 0dBv 0dBm CAL -1dB -1dB -1dB -1dB -1dB
+ .5dB +.3dB +.3dB +.3dB + 5dB
-10dB -10dBv -10dBm CAL -1dB -1dB -1dB -1dB -1dB
+ .5dB + .3dB +.3dB +.3dB + 5dB
-20dB -20dBv -20dBm CAL -1dB -1dB -1dB -1dB -1dB
+ .5dB + .3dB +.3dB +.3dB + .5dB
-30dB -30dBv -30dBm CAL -1dB -1dB -1dB -1dB -1dB
+ .5dB + .3dB +.3dB + .3dB + .5dB
-40dB -40 dBv -40 dBm CAL -1dB -1dB -1dB -1dB -1dB
+ .5dB + .3dB +.3dB +.3dB + 5dB
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b. By alternately pressing and releasing DISPLAY -
CLEAR WRITE while adjusting MANUAL VERNIER,
center the display indication (a narrow spike).

c. Connect a properly terminated frequency synthesizer
to the input of the 3580A. Adjust the synthesizer for a
10 kHz -20 dBv signal (- 20 dBm 900 2 for Option 002)
output. (See Table 5-3.) Momentarily press DISPLAY -
CLEAR WRITE.

d. Adjust the FREQUENCY dial (pulled out for fine
tuning) for a peak display indication.

e. Reposition the following front panel controls:
AMPLITUDEMODE ........ LOG 1 dB/DIV

f. Readjust the FREQUENCY dial (fine tune position)
for a peak display indication of the 10 KHz input. Adjust
CAL 10 KHz for a full scale 0 dB display, if not already so
adjusted.

g. Slowly rotate MANUAL VERNIER CW until the
display dot has dropped 3 dB in amplitude. (Remember,
the display is calibrated 1 dB/DIV). This is the upper 3 dB
point of the filter.

h. Momentarily press DISPLAY -CLEAR WRITE.
Slowly increase the frequency of the source. The dot will
move to a full scale display and then down to the lower
3 dB point of the filter.

i. Note the frequency of the source at this lower 3 dB
point ___ Hz. This frequency, less the original 10 KHz start
frequency, is the 3 dB bandwidth of the 300 Hz filter. It
should be 300 Hz + 45 Hz.

j. Repeat Steps f through i for the 100 Hz, 30 Hz and
10 Hz filters. See Table 5-11 for the start frequency of the
source, FREQUENCY dial setting, RESOLUTION BAND-
WIDTH, FREQ. SPAN/DIV, and the test limits. At the start
of each new bandwidth setting, always center the display
with MANUAL VERNIER, and adjust the FREQUENCY
dial, and CAL 10 KHz for a full scale, peak display at the
appropriate start frequency. Then make the appropriate
adjustments for the upper and lower 3 dB points.

Table 5-11. 300 Hz thru 10 Hz Bandwidth Tests.

SOURCE START RESOLUTION FREQ. SPAN/DIV 3 dB BANDPASS
FREQ. and 3580A BANDWIDTH TEST LIMITS
FREQUENCY
10 kHz 300 Hz 50 Hz 300 Hz + 45 Hz
1 kHz 100 Hz 50 Hz 100 Hz + 15 Hz
1 kHz 30 Hz 10 Hz 30 Hz +45 Hz
1 kHz 10 Hz 5 Hz 10 Hz + 1.5 Hz

k. Using Table 5-12 and the same technique used for
the 300 Hz, 100 Hz, 30 Hz, and 10 Hz Bandwidths, test the
60 dB Bandpass of the 3 Hz and 1 Hz filters. However, use
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AMPLITUDEMODE ....... LOG 10 dB/DIV

and measure the frequency difference between the 60 dB
points. As before, always adjust the FREQUENCY dial and
CAL 10KHz for a peaked full scale display before
attempting to measure the 60 dB bandwidths. Note: The
display is now calibrated 10 dB/DIV.

Table 5-12. 3 Hz and 1 Hz Bandwidth Tests.

SOURCE START RESOLUTION FREQ. SPAN/DIV 60 dB BANDPASS
FREQ. and 3580A BANDWIDTH TEST LIMITS
FREQUENCY
1 kHz 3 Hz 5 Hz 30 Hz + 45 Hz
1 kHz 1 Hz 5 Hz 10Hz £ 15 Hz

5-30. Dynamic Range Tests (Noise Tests).

5-31. Dynamic range is the ability of the instrument to
detect large and small signals and display them simulta-
neously. The range and accuracy of the amplifiers is a
determining factor. This specification was tested in the
Amplitude Tests (Paragraph 5-18). The instrument noise
and spurious responses are the other determining factors of
dynamic range. These tests verify these parameters. If the
instrument will not pass any of these tests, see Section VII
for troubleshooting information. There are no adjustments
for these specifications.

Equipment Required:

Frequency Synthesizer (-hp- Model 3320B, 50 ohms)

50 Ohm Termination (-hp- 11048C)

Bandpass Filter (White Model 2640)

Proper input resistor for filter (5502 + 10%,
Part No. 0698-4456)

1% 1 k2 film resistor (-hp- Part No. 0757-0280)

5-32. Noise Level Tests.

a. Connect the 1 k€2 resistor across the INPUT terminals
of the 3580A. Disconnect all signal sources.

b. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous tests).

ADAPTIVESWEEP ................. OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE ...... LOG 10 dBv/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 6002 ... ......... dBv/LIN
INPUT SENSITIVITY ............. -70dB
VERNIER (Amplitude) .. ......... CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
START-CTR ................... START
"RESOLUTION BANDWIDTH . ... .. 300 Hz
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DISPLAY SMOOTHING .......... MAX Momentarily press the following control:

FREQ.SPAN/DIV ................ 5 KHz

SWEEP TIME/DIV ............... 5 SEC DISPLAY ............... CLEAR WRITE
WEEPMODE ................. MANUAL

S MO AN o. The display indication should be less than - 150 dB

Option 002: Set dBm 900 9/ (8 major divisions down from top graticule).

LIN - dBm 600 © switch to dBm 900 £2; set . . Lo

INPUT MODE switch to UNBAL. p- Readjust MANUAL VERNIER for a display indica-

c. Adjust the MANUAL VERNIER full CCW.
Adjust ZERO CAL for a peak display indication.

d. Adjust the MANUAL VERNIER for a display indica-
tion at 10 KHz (2 major divisions from left graticule).
Momentarily press the following control:

DISPLAY ............... CLEAR WRITE

e. The display indication should always be less than
- 130 dB (6 major divisions down from top graticule, since
Full Scale = -70 dB).

f. Reposition the following front panel control:
RESOLUTION BANDWIDTH ........ 30Hz

g. Momentarily press the following control:
DISPLAY ............... CLEAR WRITE

The display indication should be less than -140dB (7
major divisions down from top graticule).

h. Reposition the following control:
FREQ.SPAN/DIV ............... 0.1 KHz

i. Adjust MANUAL VERNIER full CCW. Adjust ZERO
CAL for a peak display indication.

j. Adjust MANUAL VERNIER for a display indication
at 100Hz (I major division from leftmost graticule).
Momentarily press the following control:

DISPLAY ............... CLEAR WRITE

k. The display indication should be less than - 132 dB
(6.2 major divisions down from top graticule).

1. Adjust MANUAL VERNIER for a display indication
of 1 KHz (far right graticule). Momentarily press the
following control:

DISPLAY ............... CLEAR WRITE

m. The display indication should be less than - 140 dB
(7 major divisions down from top graticule).

n. Reposition the following control:

RESOLUTION BANDWIDTH ... ..... 1 Hz
5-10

tion at 100 Hz (1 major division from leftmost graticule).
Momentarily press the following control:

DISPLAY ............... CLEAR WRITE

q. The indication should be less than - 143 dB (7.3
major divisions down from top graticule).

r. Reposition the following controls:

DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV.................. S5Hz

s. Adjust MANUAL VERNIER full CCW. Momentarily
press the following front panel control:

DISPLAY ............... CLEAR WRITE

t. Adjust ZERO CAL for a peak response at the leftmost
graticule. Reposition the following front panel control:

DISPLAY SMOOTHING . ......... ...MAX
u. Adjust the MANUAL VERNIER for a display indica-

tion at 10 Hz (2 major divisions from leftmost graticule).
Momentarily press the following control:

DISPLAY ............... CLEAR WRITE
v. The display indication should be less than - 135 dB
(6.5 major divisions down from top graticule). Remove the
1 k€ resistor from the input terminals.

5-33. Noise Sideband Test.

a. Reposition the following controls:

INPUT SENSITIVITY ............... CAL
FREQUENCY ................. 10.0 kHz
START-CTIR ..................... CTR

DISPLAY SMOOTHING ........... MIN
FREQ.SPAN/DIV .................. 5Hz
SWEEP TIME/DIV .............. 10 SEC

b. By alternately pressing and releasing DISPLAY -
CLEAR WRITE while adjusting MANUAL VERNIER,
center the display indication (a narrow spike).

c. Adjust the FREQUENCY dial (pulled out for fine
tuning) for a peak display of this spike.
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d. Reposition the following controls:
SWEEPMODE .................... SING
e. After waiting for the sweep to be completed
(100 sec.), verify that the noise on the display * 10 Hz
(+ 2 major divisions) away from the 10 KHz CAL signal (in
center of display) is at least 70 dB below the CAL signal.
5-34. Spurious Response Test.

a. Reposition the following controls:

INPUT SENSITIVITY ............. -20dB
FREQUENCY .................. 00.0 Hz
START-CTR ................... START
RESOLUTION BANDWIDTH ........ 30Hz
FREQ.SPAN/DIV ................ 2 KHz
SWEEP TIME/DIV .. ............. 5 SEC
SWEEPMODE ................... RESET

b. Momentarily press:
DISPLAY ............... CLEAR WRITE

c. Adjust ZERO CAL for a peak display on the leftmost
display graticule.

d. Reposition the following controls:
SWEEPMODE ................. MANUAL
and momentarily press:
DISPLAY ............... CLEAR WRITE

e. Connect the frequency synthesizer (use proper out-
put impedance needed for the bandpass filter) to the input
of the bandpass filter. Adjust the filter for a 5 kHz center
frequency and adjust the synthesizer for a 5 kHz output.
(For a 50 ohm source and the White 2640 filter, connect a
550 Q resistor (* 10%) in series between the filter and
synthesizer. This gives the 600 £ source impedance re-
quired by the White filter (See Figure 5-3).
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f. Connect the output of the filter to the input of the
3580A. Always terminate properly if required. (The White
Model 2640 filter requires no output termination. See
Figure 5-3).

g. Adjust MANUAL VERNIER for a display indication
at 5 kHz (2 1/2 major divisions from left graticule). Adjust
the source level for a - 20 dBv (full scale) input to the
3580A (For the White 2640 filter and a 50 £2 source, this
corresponds to -16.99 dBm 502 level on the source).
Readjust MANUAL VERNIER for a peak display. Adjust
CAL 10 KHz for a full scale display.

h. Reposition the following controls:
SWEEPMODE .................... SING
i. After waiting for one complete sweep (50 sec.) verify

that all responses other than the zero response are at least
80 dB below the 5 kHz response.

5-35. Line Related Spurious Test.

Specification: > 80 dB below input reference level or
- 140 dBV (0.1 uV).

a. Disconnect the Synthesizer and Bandpass Filter from
the 3580A Input. Turn off all unnecessary equipment
located near the 3580A. This especially includes large
current users such as soldering irons, blowers, moters, etc.

b. Using a short piece of wire, connect a short across
the 3580A INPUT terminals.

c. Reposition the following controls:

INPUT SENSITIVITY . . ......... -70 dB
RESOLUTION BANDWIDTH . ... . .. .. 3Hz
FREQ.SPAN/DIV. ... ............ 5Hz
SWEEPMODE . ................. MAN
MANUAL VERNIER. . . .. ... .... centered
DISPLAY SMOOTHING. . .......... MAX

d. Connect the LO OUTPUT (rear panel) to the input
of an Electronic Counter (-hp- Model 5326A).

NOTE

If the power-line frequency is 50 Hz, substitute
the following Counter readings for Steps e and

f

FREQUENCY SYNTHESIZER

hp 33208
IT I I IT T T
66600 550
5650 1
m m C

SPECTRUM ANALYZER
hp 3580 A

[ ]

©@®© o

WHITE
FILTER

©
©
©

8 a 0
3.20

|

3580- B~ 3590

Figure 5-3. Spurious Response Test.
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Step e and f: 1000.48 kHz to 1000.52 kHz
Step e and f: 1000.98 kHz to 1001.02 kHz
Step e and f: 1001.48 kHz to 1001.52 kHz

e. With the FREQUENCY control pulled out for fine
tuning, tune the 3580A frequency for a Counter reading
between 1000.58 kHz and 1000.62 kHz.

f. Press CLEAR WRITE, then slowly turn the
MANUAL VERNIER to obtain a peak reading. The peak
should be more than 70 dB below full scale (- 140 dBV).

g. Repeat Steps e and f substituting 1001.18 kHz to
1001.22 kHz, and 1001.78 kHz to 1001.82 kHz for the
Counter readings.

DISPLAY SMOOTHING ........... MIN
FREQ.SPAN/DIV .. .............. 20 Hz

If the instrument fails this test double check
that the input short is as small as possible; that
all power line current is kept at a minimum,
and that all covers are tightly secured on the
3580A.

5-36. IF Feedthru and Zero Beat Response Tests.

5-37. These tests verify the ability of the instrument to
reject a 100 kHz signal at the input and also how well the
Zero Beat Response is suppressed. Proceed to the Mixer
Balance Adjustments (Paragraph 5-81) of the Adjustment
Procedures if the Zero Beat Response is too large. Proceed
to Section VII for troubleshooting information if there is
too much IF Feedthru.

Equipment Required:

Frequency Synthesizer (-hp- Model 3320B, 50 ohm)

a. Reconnect the synthesizer to the 3580A. Do not
terminate. Adjust the source for a 10 volt 100 kHz output
(+26.99 dBm 50 ohms setting on 3320B and untermina-
ted).

b. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous test).

ADAPTIVESWEEP . ................ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE ...... LOG 10 dBv/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 6002 ............ dBv/LIN
INPUT SENSITIVITY ............. +20dB
VERNIER (Amplitude) ........... CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
START-CTR ................... START
RESOLUTION BANDWIDTH ........ 3Hz
DISPLAY SMOOTHING ........... MIN

PERFORMANCE TESTS
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FREQ.SPAN/DIV ................ 20Hz
SWEEP TIME/DIV ............... 5 SEC
SWEEPMODE ................. MANUAL

Option 002: Set dBm 900 £/LIN -
dBm 600  switch to dBm 900 ; set INPUT
MODE switch to UNBAL.

c. Adjust MANUAL VERNIER for a response in the
center of the screen. The display indication should be at
least 70 dB below full scale to verify the IF Feedthru
specification of Table 1-1. If the instrument fails this test,
see Section VII for troubleshooting information.

d. Disconnect the synthesizer. Reposition the following
front panel controls:

RESOLUTION BANDWIDTH . ... .. 300 Hz
FREQ.SPAN/DIV ................ 5 KHz
SWEEPMODE ................... RESET

e. Momentarily press the following front panel control:
DISPLAY ............... CLEAR WRITE

f. Adjust ZERO CAL for a maximum display indication
on the left graticule. This display should be at least 30 dB
(3 major divisions) below full scale to verify the Zero Beat
Response specification of Table 1-1. If the instrument fails
this test, go to the Mixer Balance Adjustments (Paragraph
5-81) of the Adjustment Procedures.

5-38. Input Impedance Tests.
5-39. These tests verify the Input Impedance characteris-
tics of Table 1-2. Since there is no adjustment for this
parameter, see Section VII for troubleshooting information
if the instrument fails this test.
Equipment required:
1M + 1% film resistor (-hp- Part No. 0757-0344)
a. Position the following front panel controls. (Only

those controls printed in BOLD require a change from the
previous tests.)

ADAPTIVESWEEP . ................ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDE MODE ... ... LOG 10 dBv/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 6008 ............ dBv/LIN
INPUT SENSITIVITY .............. 0dB
VERNIER (Amplitude ............ CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
START-CTR ................... START
DISPLAY SMOOTHING ............. MIN
RESOLUTION BANDWIDTH ....... 10 Hz
FREQ.SPAN/DIV ................ 1 KHz
SWEEP TIME/DIV ............... 5 SEC
SWEEPMODE ................... RESET
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Option 002: Set dBm 900 Q/LIN - dBm
600 2 switch to dBm 900 €2; set INPUT
MODE switch to UNBAL.

b. Adjust ZERO CAL for a peak display on the left
graticule.

c. Reposition the following front panel controls:

AMPLITUDEMODE ........ LOG 1 dB/DIV
SWEEPMODE ................. MANUAL

d. Connect the rear panel TRACKING OSC OUT to the
front INPUT terminals of the 3580A. Adjust the rear panel
TRACKING OSC LEVEL control fully CW. Adjust
MANUAL VERNIER for a 1kHz display indication (1
major division from left graticule). Readjust the TRACK-
ING OSC LEVEL control for a full scale 0dB display.
Momentarily press the following control:

DISPLAY ............... CLEAR WRITE

e. Connect the 1 MS resistor in series between the
TRACKING OSC OUT and front panel INPUT terminals.
The display indication should drop 6 dB + .3 dB (6 major
divisions + .3 major divisions) to verify an input impedance
of 1 M£2.

f. Reposition the following front panel control:

INPUT SENSITIVITY ............ -10dB

g. Readjust the rear panel TRACKING OSC LEVEL
control for a full scale display. Adjust MANUAL VERNIER
for a display indication at 10kHz (far right display
graticule). DO NOT REMOVE 1 M2 RESISTOR. Momen-
tarily press the following front panel control:

DISPLAY ............... CLEAR WRITE

h. 1) Std. 3580A: The amplitude should drop 3 dB
+ 1 dB, verifying that the input shunt capacitance
is 30 pF, nominal.

2) Option 002: The amplitude should drop 4 dB

£ 1 dB, verifying that the input shunt capacitance
is 40 pF, nominal.

i. Disconnect the cable connected between the TRACK-
ING OSC OUT and the front panel INPUT terminals.

5-40. Output Tests.

541. These tests verify the Output specifications of the
3580A listed in Table 1-1.
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Equipment Reéluired:

Electronic Counter (-hp- Model 5326A)
Digital Multimeter (-hp- Model 34740/34702)
Distortion Analyzer (-hp- Model 333A)

5-42. TRACKING OSC OUTPUT Tests.
a. Position the following front panel controls. (Only

those controls printed in BOLD require a change from the
previous tests).

ADAPTIVESWEEP . ................ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE ... ... LOG 10 dBv/DIV
AMPLITUDE REF LEVEL . ... ... NORMAL
dBv/LIN-dBm 6002 ............ dBv/LIN
INPUT SENSITIVITY ............ +20dB
VERNIER (Amplitude) ........... CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
START-CTR ................... START
RESOLUTION BANDWIDTH . ... ... 10 Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ... ............ 5 KHz
SWEEP TIME/DIV ............... 5 SEC
SWEEPMODE ................... RESET

Option 002: Set dBm 900 S/LIN - dBm
600 Q switch to dBm 900 ; set INPUT
MODE switch to UNBAL.

b. Momentarily press DISPLAY - CLEAR WRITE. Ad-
just the ZERO CAL for a peak display (on leftmost display
graticule).

c. Connect the multimeter (AC mode 100 volt range) to
the rear panel TRACKING OSC OUT. Adjust the FRE-
QUENCY dial for 50 Hz (300 Hz for Option 002). Adjust
the rear panel TRACKING OSC LEVEL control for a 2.00
volt reading on the multimeter.*

d. Adjust the FREQUENCY control to 50.0 kHz
(20.0 kHz for Option 002 instruments). Verify that the
multimeter reads 2.00 volts * .06 volts (+ .1 volts for
Option 002 instruments).

e. Reposition the following front panel controls:

AMPLITUDEMODE . ............... LIN
INPUT SENSITIVITY ............... 2V
FREQUENCY .................. 00.0 Hz
RESOLUTION BANDWIDTH ....... 30Hz
SWEEPMODE ................. MANUAL

f. Connect the rear panel TRACKING OSC OUT to the
front panel INPUT terminals. Momentarily press the follow-
ing control:

DISPLAY ............... CLEAR WRITE

*For measurements below 50 Hz, use a low frequency Digital Voltmeter such as the -hp- Model 3480/3484 with true rms.
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g. By alternately pressing and releasing DISPLAY -
CLEAR WRITE while adjusting MANUAL VERNIER,
center the display indication (a narrow spike).

h. Adjust the rear panel TRACKING OSC LEVEL
control for a full scale 2V display. Reposition the
following front panel control:

RESOLUTION BANDWIDTH ......... 3Hz

i. The display indication should drop no lower than 1 V
(5 major divisions) to verify the frequency accuracy of the
tracking oscillator. If the tracking oscillator frequency is
out of tolerance, remove the top cover and adjust A2C4 for
a peak display indication.

j. Reposition the following front panel control:
FREQ.SPAN/DIV ............... 0.1 KHz

k. Adjust MANUAL VERNIER for a 1 KHz display
indication (indication on far right display graticule).
Momentarily press the following front panel control:

DISPLAY ............... CLEAR WRITE

1. Connect the TRACKING OSC OUT to the INPUT of
the distortion analyzer. Adjust the TRACKING OSC
LEVEL control fully CW.

m. Reference the TRACKING OSC OUT to 0 dB on the
distortion analyzer. (For the -hp- 333A Distortion Ana-
lyzer, position the following controls:

FUNCTION ................. SET LEVEL
METERRANGE .................. 0dB
FREQUENCY RANGE ............ X100
FREQUENCY ............... 10 (1 kHz)
HIGHPASSFILTER . ............... ouT

Adjust the SENSITIVITY and VERNIER controls of the
distortion analyzer for a 0 dB meter indication. Set the
distortion analyzer FUNCTION switch to DISTORTION.)

n. Measure the distortion in dB by nulling the distortion
analyzer.

0. Adjust the FREQUENCY and BALANCE controls
for a meter null. Use automatic nulling if available.

p. The total distortion indication should be at least
40 dB below the reference level. If it is not, perform the
Mixer Balance Adjustments (Paragraph 5-81). Disconnect
the distortion analyzer from the 3580A.

5-43. RECORDER Output Tests.

a. Connect the multimeter (DC mode, 100 volt range)
to the rear panel X-AXIS RECORDER output. Adjust
MANUAL VERNIER fully CCW.
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b. The multimeter should read 0 V dc + .15 V.

c. Adjust the MANUAL VERNIER fully CW. The
multimeter reading should be 5 V dc + .15 V.

d. Reposition the following front panel control:
RESOLUTION BANDWIDTH . ....... 30 Hz

€. Reconnect the TRACKING OSC OUTPUT to the
INPUT terminals of the 3580A and readjust the rear panel
LEVEL control for a full scale display (on the far right
graticule). Use DISPLAY - CLEAR WRITE, if necessary, to
clear all unwanted data from the display.

f. Connect the multimeter (DC mode, 100 volt range)
to the rear panel Y-AXIS RECORDER output. The
multimeter reading should be 5.00 V. dc £ .15 V.*

g. Disconnect the TRACKING OSC OUT from the
INPUT terminals. The voltmeter should now read O volts dc
+ .15 V. Disconnect the multimeter from the 3580A.*

5-44. Balanced Input Tests (Option 002 only).

545. These tests verify the Balanced Input specifications
for the Option 002 instrument. If the instrument fails these
tests, see Section VII for troubleshooting information since
there are no adjustments for the parameters tested.

Equipment Required:
Frequency Synthesizer (-hp- Model 3320B, 50 ohm)

50 Ohm Termination (-hp- 11048C)
Two 453 ohm 1% resistors (-hp- Part No. 0698-3510)

5-46. Common Mode Rejection Test.

a. Position the following front panel controls:

ADAPTIVESWEEP . ................ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE .. .... LOG 10 dBv/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBm 900 /LIN-dBm 6002 .. ...........
- dBm 900 ©/LIN

INPUT SENSITIVITY .............. 0dB
VERNIER (Amplitude) ............ CAL
(Fully CW)

INPUTMODE ................... .BRDG
FREQUENCY ................. 00.0 kHz
START-CTR ................... START
RESOLUTION BANDWIDTH ........ 3Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV................ 10 Hz
SWEEP TIME/DIV ............... 5 SEC
SWEEPMODE . .................. RESET

b. Disconnect all inputs to the 3580A. Momentarily

press the following front panel control:

*If the Y-Axis output is out of tolerance, perform the Linear and Log Gain Adjustments (Paragraph 5-77).
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DISPLAY CLEAR WRITE

c. Adjust the ZERO CAL control for a peak display at
the leftmost graticule of the CRT. Reposition the following
front panel control:

SWEEP MODE

d. Adjust the frequency synthesizer for a 60 Hz,
+5 dBm 900 © output (+ 17.55 dBm/50 ohms). Connect
the synthesizer (properly terminated) to the INPUT of the
3580A.

e. Slowly adjust MANUAL VERNIER to the 60 Hz
signal which will appear as a peak on the sixth major
division from the left. Momentarily press the following
front panel control:

DISPLAY CLEAR WRITE

f. Adjust the VERNIER (Amplitude) for a full scale
0 dB display.

g. Disconnect the synthesizer from the 3580A and
connect two 453 ohm resistors in series between the INPUT
terminals. (See Figure 54)

h. Connect the synthesizer to the junction of the two
resistors and to the chassis on the rear panel as shown in
Figure 5-4. (Do not change the synthesizer amplitude
setting.)

i. The display indication on the 3580A should be at
least 70 dB below full scale (10 dB/DIV).

5-47. Frequency Response Test.

a. Disconnect the resistors from the 3580A INPUT
terminals and reconnect the synthesizer (properly termi-
nated in 50 ohms). Adjust the source for a 0 dBm 900 2
(+12.55 dBm 50 £2) 10 kHz signal.

PERFORMANCE TESTS

Section V

b. Reposition the following front panel controls:

FREQUENCY ................ 10.0 kHz
START-CTR ....... ... .. ... . ... CTR
VERNIER (Amplitude) .......... Fully CW

c. By alternately pressing and releasing DISPLAY -
CLEAR WRITE while adjusting MANUAL VERNIER,
center the display indication (a narrow spike). Adjust the
FREQUENCY dial (pulled out for fine tuning) for a peak
display of the 10 kHz input signal.

d. Reposition the following front panel control:
AMPLITUDE MODE LOG 1 dB/DIV

e. Readjust the FREQUENCY dial for a peak display
indication. Adjust VERNIER (Amplitude) for a full scale
-1 dB display indication (1 major division down from full
scale).

f. Adjust the frequency synthesizer and 3580A FRE-
QUENCY dial to the frequencies given by Table 5-13.
Always peak the display indication with the FREQUENCY
dial and check for proper amplitude accuracy.

Table 5-13. Balanced Input Frequency Response Tests.

FREQUENCY INPUT DISPLAY ACCURACY
900 2
10 kHz 0dBm CALto-1dB
40 Hz A, 0 dBm -1dB + 5dB
(+ 5 major divisions)
300 Hz 0dBm -1dB + 5dB
1 kHz 0dBm -1dB £ 5dB
20 kHz 0dBm -1dB £ 5dB

A See Backdating.

FREQUENCY SYNTHESIZER

hp 33208
sl T T M T 1 1T
o O O O O
IT 8] IT 108
o O O O
m m G

SPECTRUM ANALYZER
hp 3580A

453

453
TO CHASSIS

50N FEED-THRU 3580-8-3589
TERMINATION

hp 11048C

Figure 5-4. Common Mo

de Rejection Test.
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5-48. ADJUSTMENT PROCEDURE.

5-49. This portion of Section V contains complete Adjust-
ment Procedures for the Model 3580A Spectrum Analyzer:

POWER SUPPLY CHECKS AND ADJUST-
MENTS (Paragraph 5-53).

DISPLAY ADJUSTMENTS (Paragraph 5-68).

SWEEP ALIGNMENT AND DIAL CALIBRA-
TION (Paragraph 5-63).

LINE GENERATOR ADJUSTMENTS (Para-
graph 5-68).

LLF. FILTER ALIGNMENT (Paragraph 5-70).

AMPLITUDE CALIBRATION (Paragraph
5-74).

MIXER BALANCE ADJUSTMENTS (Para-
graph 5-81).

ADAPTIVE SWEEP MARKER ADJUSTMENT (Para-
graph 5-84).

5-50. TEST POINT AND ADJUSTMENT LOCATIONS.

5-51. Test point and adjustment locations are shown in
Figure 5-9 at the end of Section V. Most of the test points
and adjustments are easily accessible with the outer covers
removed. In some cases it will be necessary to remove the
inner cover and place the appropriate pc boards on
extenders. Set the 3580A POWER switch to OFF when
removing or replacing a pc assembly.

5-52. The Adjustment Procedure is written in a logical
sequence. If the instrument is known to be completely out
of calibration, the sequence should be strictly followed.
Many times, however, only certain adjustments need to be
made. The Performance Tests have been written in such a
manner that they will lead you to the proper adjustment. In
addition, a brief description of each adjustment is given.
Read through the procedures carefully, doing only those
that are necessary. Take careful note of any previous
adjustments which may affect a future adjustment.

NOTE

Always test the low voltage power supply
before performing any calibration. All test
measurements should be made with respect to
circuit ground, which is available at any point
on the instrument chassis. Adjustments should
not be made until the instrument has had one
hour of continuous warm-up.

5-63. POWER SUPPLY TESTS AND ADJUSTMENTS.

5-54. These tests and adjustments check the operation of
the low voltage + 10 V dc and - 10 V dc regulated power
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supplies and set the level of the high voltage - 2915 V dc
regulated power supply. The low voltage power supply tests
should be performed prior to all other adjustments. In
addition, the High Voltage -2915V dc power supply
voltage should be tested if any of its components were
changed or if the instrument will not pass the Frequency
Tests (Paragraph 5-9) or Amplitude Tests (Paragraph 5-18)
of the Performance Tests.

5-55. Recommended Test Equipment:

AC/DC Digital Multimeter (-hp- Model 34740A and
34702A plug-on)

High Voltage DC Probe for above multimeter, calibrated
to 1000 V DC Standard (-hp- Model 11045A Probe
and -hp- Model 740B DC Standard)

or

Precision .1% High Voltage Probe and appropriate DVM
(-hp- 3440A-K05 High Voltage Probe and -hp- Model
3440A DVM)

5-56. + 10 Volt Power Supply Tests.

a. Connect the digital multimeter (DC mode 10 volt
range) to the red lead (pin 12) at the A13 board connector.
The multimeter reading should be + 10.000 V + .050 V. If
it is not, refer to the Factory-Selected Components
information in Section VII.

b. Connect the digital multimeter (DC mode 10 volt
range) to the violet lead (pin 10) at the Al3 board
connector. The dc voltage present should be -10.000 V
+ .050 V.

c. Test the ac ripple voltage present on the above two
leads with the digital multimeter. There should be less than
.1 mV ac difference between the reading obtained on each
lead and that obtained with a short circuit to the
multimeter.

5-57. High Voltage Power Supply Tests.

| WARNING I

The voltages involved in the following measure-
ments may cause serious injury or even death.
USE EXTREME CAUTION.

a. If a precision .1% high voltage dc probe is available,
omit this step and proceed to Step b. Otherwise, calibrate
your high voltage probe using a 1000 volt DC Standard.
Connect the probe to the digital multimeter (DC mode) and
note the reading obtained when measuring 1000 volts on
the DC Standard. Multiply this reading by 2.915 to obtain
the proper reading for 2915 volts. Record your calculation.
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NOTE

Always select a range on the multimeter so that
a range change is not necessary for reading
2915 volts. For instance, when using the -hp-
347404/347024 Multimeter and 110454
probe, put the 347024 on the 10 volt range,
not the 1 volt range.

b. Turn the 3580A POWER switch to OFF and remove
the gray metal shield on the rear panel of the 3580A.
Remove the plastic shield on the CRT connector to expose
the wiring terminals. Turn the 3580A POWER switch to
ON (AC). HIGH VOLTAGE LEADS ARE NOW EX-
POSED.

c. With the high voltage probe and digital multimeter,
measure the dc voltage present at pin 2 (yellow lead) of the
CRT connector. Adjust A8R1 (HV ADJ.) for a voltage
reading of -2915 volts + 3 volts. If you calibrated your
own probe as described in Step a, adjust the voltage to the
appropriate value, + 1%.

NOTE

This adjustment affects the Sweep Alignment
and Dial Calibration ( Paragraph 5-63), as well as
the Amplitude Calibration (Paragraph 5-74).
Repeat the Frequency Tests (Paragraph 5-9)
and Amplitude Tests (Paragraph 5-18) of the
Performance Tests to determine if these addi-
tional adjustments need to be made.

d. Turn the 3580APOWER switch to OFF and replace
the two CRT shields removed in Step b). Turn the 3580A
POWER switch back to ON (AC).

5-568. Display Adjustments.

5-59. These adjustments set the proper intensity limits,
astigmatism, and trace alignment on the CRT. In many
cases, these display parameters will require no adjustments.

5-60. Intensity Limit Adjustment.

a. Turn the 3580A power switch to OFF. Unplug the
A13J3 connector. Remove the nylon access screw from the
top of the high voltage power supply box. Turn the front
panel INTENSITY control to the “9 o’clock™ position.
Turn the 3580A POWER switch back to ON (ac).

| WARNING I

The voltages present inside the high voltage
power supply box can cause serious injury.
Never place an uninsulated conductive tool or
object inside this box while the instrument is
turned on.
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b. Using an insulated non-metalic tuning wand, such as
shp- Part No. 8710-0033, adjust A11R1 (INTENSITY
LIMIT, inside high voltage power supply box) so that the
dot on the CRT just disappears.

c. Replace the nylon screw in the high voltage power
supply box.

5-61. Astigmatism Adjustment.

a. Adjust the front panel focus fully CCW. Turn the
front panel INTENSITY adjust to about 10 or 11 o’clock
so that the dot on the CRT is bright enough to see, but
does not form a “halo”.

b. Adjust A8R2 (ASTIG. ADJ.) for the largest circular
dot.

¢. Turn the 3580A POWER switch to OFF. Reconnect
the connector to A13J3. Turn the 3580A POWER switch
back to ON (ac).
5-62. Trace Alignment Adjustment.

a. Position the 3580A front panel controls as follows:

ADAPTIVESWEEP.............. Centered
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE ....... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm600§2 ............ dBv/LIN
INPUT SENSITIVITY ............ -30dB
VERNIER (Amplitude) ............ CAL
(Fully CW)
FREQUENCY ................. 00.0 Hz
START-CTR ................... START
RESOLUTION BANDWIDTH ....... 300 Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV .............. 0.2 KHz
SWEEP TIME/DIV ............. 0.1 SEC
SWEEPMODE . .................... REP

Option 002: Set dBm 900 £/LIN - dBm 600 2
switch to dBm 900 ; set INPUT MODE
switch to UNBAL.
b. Adjust the front panel ADAPTIVE SWEEP for a line
in the middle of the display. Adjust the front panel FOCUS
control for the narrowest and sharpest line.

c. Adjust A13R5 (TRACE ALIGN) for a level trace. If
unable to achieve this, switch A13S1 and readjust A13R5.

5-63. Sweep Alignment and Dial Calibration.

5-64. These adjustments calibrate the front panel FRE-
QUENCY dial plus align the frequency sweep limits. They
should be done if the Frequency Tests (Paragraph 5-9) or
Sweep Tests (Paragraph 5-13) of the Performance Tests
cannot be passed by the instrument. In addition, the
adjustment should be made if the high voltage supply was
previously adjusted.
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5-65. Recommended Test Equipment.

Digital Multimeter (-hp- Model 34740A and 34702A
plug-on)

Electronic Counter (-hp- Model 5326A)

Oscilloscope (-hp- Model 180A with 1801 A and 1820A
plug-ins)

5-66. Linear Sweep Adjustments.
a. Position the following front panel controls: (Only

those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP . ................ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDE MODE . ...... LOG 10 dB/DIV
dBv/LIN-dBm 600§ ............ dBv/LIN
INPUT SENSITIVITY ............... CAL
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
START-CTR ....... ... ... ..... START
RESOLUTION BANDWIDTH .. .... 300 Hz
DISPLAY SMOOTHING ........... MIN
FREQ.SPAN/DIV . ............... 0 kHz
SWEEP TIME/DIV .............. 0.1 SEC
SWEEPMODE ............... LOG ZERO

Option 002: Set dBm 900 $/LIN - dBm 600 2
switch to dBm 900 §2; set INPUT MODE
switch to UNBAL.

b. Connect the multimeter (DC mode, 1 volt range) to
the wiper of the front panel ZERO CAL pot (center
terminal of pot). Adjust the front panel ZERO CAL pot for
a dc reading on the multimeter of 0 + 100 mV.

c. Set the counter to the Frequency Mode and adjust
the time base/multiplier for a measurement of 1 MHz with
6 digits of resolution (1000.00 kHz). Adjust for maximum
input sensitivity and either a zero trigger Level or Preset.
For the -hp- Model 5326A Counter, the controls should be
set to:

Sample Rate: Fast

Function: Freq.
Multiplier 108
Channel A: Slope +
DC
Atten: X1.
BNC Input: Sep.

Connect the counter Channel A Input to the LO Output
terminal on the back of the 3580A, and adjust the Level
control until the LO frequency is displayed.

d. Remove the inner circuit board shield (covering
A2—-AS). Connect the multimeter (DC mode 100 volt
-range) to A2TP4.
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e. Adjust A2L3 (100 kHz FREQ. ADJ.) for a reading of
1000.00 kHz *.1 kHz on the counter. (100 kHz FREQ.
ADJ. can be reached through side of circuit board card
nest.)

f. Adjust A2L1 (100 kHz VCO ADJ.) for a voltage
reading on the multimeter between -1.5 V and -1.7 V. Re-
cord the reading.

g. Repeat Steps e and f as necessary to meet the
frequency and voltage specifications.

h. Set the SWEEP MODE control to MANUAL and turn
the MANUAL VERNIER control fully counterclockwise
(CCW).

i. Adjust A14R27 (DIAL LOW END ADIJ.) for a display
of 1000.00 kHz * .01 kHz on the counter.

j- Reposition the following front panel control:
FREQ.SPAN/DIV . ............... 5 kHz

k. Adjust A3R54 (INTEGRATOR BALANCE) for a
display of 1000.00 kHz + .01 kHz on the counter.

1. Position the front panel MANUAL VERNIER control
fully clockwise (CW).

m. Adjust A2R75 (BUFFER AMP GAIN ADJ.) for a
display of 1500.00 kHz * .01 kHz on the counter.

n. Adjust A2R100 (VCO RANGE SET) for a reading on
the multimeter equal to that obtained in Step f (= 10 mV).

o. Repeat Steps m and n as necessary to meet the
frequency and voltage specifications.

p. Position the front panel MANUAL VERNIER fully
CCW.

q. Reposition the following front panel control:
FREQUENCY ................. 50.0 kHz

r. Adjust Al14R25 (DIAL HIGH END SET) for a
display of 1500.00 kHz * .01 kHz on the counter.

s. Reposition the following front panel control:
FREQUENCY ................. 00.0 kHz

t. Readjust A14R27 (DIAL LOW END ADIJ.) for a
display of 1000.00 kHz * .01 kHz on the counter.

u. Repeat Steps q through t as necessary to meet the
frequency specifications.

v. Adjust the front panel FREQUENCY dial for O, 10, -
20, 30, 40 and 50 kHz. The corresponding frequency
counter reading should be 1 MHz, 1.1 MHz, 1.2 MHz etc.
with a tolerance of + 1 kHz.
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w. Reposition the following front panel controls: :

FREQUENCY ................. 00.0 kHz
RESOLUTION BANDWIDTH . . .. .. 300 Hz
SWEEP TIME/DIV ............... 2 SEC
SWEEPMODE . .................... REP

Xx. Adjust A13R1 (HORIZONTAL GAIN ADJ.) and
A13R2 (HORIZONTAL POSITION ADJ.) for a full 10 cm
display. The 10 kHz signal and its harmonics should fall on
the proper graticule marking * 1/2 minor divisions (2nd,
4th, 6th, 8th and 10th graticule from the left).

y. Connectthe input of the oscilloscope to A3TP11. Set
the oscilloscope input to dc coupling. Connect a jumper
between A3TP3 and A3TP4.

z. Adjust the A3R14 (RAMP COMPARATOR BAL-
ANCE) so that the output of the ramp comparator (on
scope) just changes states.

aa. Remove the jumpers from the A3 board.
ab. Reposition the following front panel control:
SWEEP TIME/DIV ............... 0.1 sec
ac. Alternately press and release the STORE pushbut-
ton, adjusting A8R4 (RAMP SIZE ADJ.) so that the

40 kHz harmonic of the CAL signal falls on the same point
for both the STORE and non-STORE display modes.

5-67. Log Sweep Adjustments.

a. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP. . . ... ......... OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE. . . ... LOG 10 dB/DIV
AMPLITUDE REF LEVEL. . .. ... NORMAL
dBv/LIN-dBm600 2 . ... ....... dBv/LIN
INPUT SENSITIVITY .. ........... CAL
VERNIER (Amplitude) . . ......... CAL
(Fully CW)

FREQUENCY ............... 00.0 kHz
START-CTR. .. .............. START
RESOLUTION BANDWIDTH. . ... .. 300 Hz
DISPLAY SMOOTHING. . . .......... MIN
FREQ.SPAN/DIV. .. ............. 5 kHz
SWEEPTIME/DIV ............. 0.5 SEC
SWEEPMODE . . ............ LOG ZERO

Option 002: Set dBm 900 £/LIN - dBm 600 2
switch to dBm 900 £2; set INPUT MODE
switch to UNBAL.
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b. Momentarily push:
DISPLAY ............... CLEAR WRITE

Adjust the front panel ZERO CAL pot for a peak at the left
graticule. If the peak is off the screen, adjust A13R3 for an
on screen indication.

c. Reposition the following front panel control:
SWEEPMODE ..................... LOG

d. Allow the 3580A to make three complete sweeps.
Then adjust A3R76 (20 kHz LOG SWEEP ADJ.) so that
the 20 kHz harmonic of the CAL signal falls on the 20 kHz
LOG SWEEP graticule.

NOTE

After each adjustment of A3R76, wait for the
3580A to sweep through 20 kHz before at-
tempting to readjust the setting.

5-68. Line Generator Adjustments.

5-69. This adjustment properly aligns the line generator
circuitry. The adjustment is usually not necessary, but
should be done if components in the high voltage power
supply are changed, or if the display exhibits overshoot to
abrupt level changes.

a. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP ................. OFF
DISPLAY ~........ All pushbuttons released
AMPLITUDEMODE ....... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 6002 ............ dBv/LIN
INPUT SENSITIVITY ............... CAL
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................ 10.0 kHz
START-CTR .....................CTR
RESOLUTION BANDWIDTH .. .... 300 Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ............... 0.2 KHz
SWEEP TIME/DIV .............. 0.1 SEC
SWEEPMODE ................. MANUAL

Option 002: Set dBm 900 Q/LIN - dBm 600 2
switch to dBm 900 $2; set INPUT MODE
switch to UNBAL.

b. Adjust MANUAL VERNIER for a peak display
signal. Note: The Amplitude VERNIER may have to be
adjusted to keep the signal within the display limits.

c. Momentarily press:
DISPLAY ............... CLEAR WRITE
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d. Adjust ASC1 (LINE GENERATOR ADJ.) for a
single round dot in the top center of the screen.

5-70. LF. Filter Alignment.

5-71. This adjustment aligns the LF. crystal filters for
proper center frequency and symmetry. The TRACKING
OSC is also precisely adjusted to 100 kHz. This adjustment
should be done if the Bandwidth Tests (Paragraph 5-28) of
the Performance Tests cannot be passed by the instrument.
This adjustment will interact with the Amplitude Calibra-
tion (Paragraph 5-74). If it is performed, the Amplitude
Tests (Paragraph 5-18) of the Performance Tests should be
redone to verify whether any amplitude calibration is
necessary .

Recommended Test Equipment:
Timer/Counter (-hp- Model 5326A)

5-72. Tracking Oscillator and Ceriter Frequency
Adjustments.

a. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP ... .............. OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE ............. LINEAR
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 60082 ............ dBv/LIN
INPUT SENSITIVITY ............ +20dB
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................. 10.0 kHz
START-CTR ............co..... START
DISPLAY SMOOTHING ............. MIN
RESOLUTION BANDWIDTH ........ 1 Hz
FREQ.SPAN/DIV............... 0.5 KHz
SWEEP TIME/DIV .............. 0.5 SEC.
SWEEPMODE ................. MANUAL

Option 002: Set dBm 900 $/LIN - dBm 600 §2
switch to dBm 900 2; set INPUT MODE
switch to UNBAL.

b. Set the counter to the Frequency Mode and adjust
the time base/multiplier for a measurement of 100 kHz
with six digits of resolution (100.000kHz). Adjust for
maximum input sensitivity and either a zero trigger level or
Preset. Select ac coupling on input. If using the -hp- Model
5326A Counter, the controls should be set to:

Sample Rate: Fast

Function: Frequency
Multiplier: 107
Channel A: Slope +
AC
Atten: X1
Level: Preset
BNC Input: Sep.
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c. Connect the counter Channel A input to A2TP3.
Adjust the 3580A rear panel TRACKING OSC LEVEL
fully CW. Connect the rear panel TRACKING OSC OUT to
the front panel INPUT.

d. Adjust A2C4 (TRACKING OSCILLATOR 100 kHz
FREQUENCY ADJ.) for a counter reading of 99.999 kHz
to 100.001 kHz.

e. Center the CRT Trace with MANUAL VERNIER.

f. Remove the blue lead between ASTP1 and ASTP2
and connect a clip lead between ASTP1 and ASTP6.
Momentarily press:

DISPLAY ............... CLEAR WRITE

g. Adjust A5C13 (STAGE 5 100kHz ADJ.) for a
maximum display indication. Remove the clip lead on
ASTP6 and connect to ASTPS. Adjust ASC10 (STAGE 4
100 kHz ADJ.) for a maximum display indication. Repeat
this procedure for ASTP4 (adjust ASC7), ASTP3 (adjust
A5C4), and ASTP2 (adjust ASC1).

h. Remove the cable between the TRACKING OSC
OUT and the 3580A INPUT.

5-73. Symmetry Adjustments.

a. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP . ................ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE . ...... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 6002 ............ dBv/LIN
INPUT SENSITIVITY ............... CAL
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................. 10.0 kHz
START-CTR ........cooiivnn... CTR
RESOLUTION BANDWIDTH . ...... 30 Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ............... 0.5 KHz
SWEEP TIME/DIV .............. 0.1 SEC
SWEEPMODE ................. MANUAL

OPTION 002: Set dBm 900 Q/LIN - dBm
600 2 switch to dBm 900 £2; set INPUT
MODE switch to UNBAL.

b. Reposition the internal circuit board shield over
circuit boards A2—A4 (leave A5 partially uncovered).
Reconnect. ASTP1 to A5TP6 and adjust MANUAL VER-
NIER while pressing and releasing DISPLAY - CLEAR
WRITE to obtain a spike display indication in the center of
the CRT screen.
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c. Fine tune the FREQUENCY dial for a maximum
display indication.

d. Reposition the following front panel controls:

RESOLUTION BANDWIDTH .. .. .. 300 Hz
SWEEPMODE ..................... REP

e. Adjust A5C14 (STAGE 5 CRYSTAL BALANCE
ADJ.) for equal and symmetrical skirts on the right and left
halves of the CRT display.

f. Adjust ASC15 (STAGE 5 PEAK RESPONSE ADJ.)
to move the peak to the center of the CRT screen. Recheck
Step 3 and adjust A5C14 and AS5C15 if necessary. See
Figure 5-5 for a properly adjusted display.

Improper Adjustment

Proper Adjustment

Figure 5-5. Symmetry Adjustment

g. Repeat Steps e and f for stages 4, 3, 2 and 1. Connect
the appropriate test points and adjust the appropriate
capacitors:

Balance | Peak

Stage Test Point Connection Cap Cap

Stage 4 Connect ASTP1 to ASTP5| Cl11 Cl12
Stage 3 Connect ASTP1 to ASTP4| C8 C9
Stage 2 Connect A5TP1 to ASTP3| C5 Cé
Stage 1 Connect ASTP1 to ASTP | C2 C3

NOTE

For the narrower bandwidth displays, position-
ing the internal circuit board shield completely
over A2—A5 eliminates noise and improves
symmetry.

h. Reposition the following front panel controls:

AMPLITUDEMODE ............. LINEAR
RESOLUTION BANDWIDTH . ...... 30 Hz
FREQ.SPAN/DIV ................ 50Hz
SWEEPMODE . ................ MANUAL

i. Adjust MANUAL VERNIER while pressing and re-
leasing DISPLAY - CLEAR WRITE for a spike display
indication in the center of the screen. Adjust the front
panel FREQUENCY dial for a maximum display indication.
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j. Reposition the following front panel controls:

RESOLUTION BANDWIDTH . ... .. 300 Hz
SWEEPMODE ..................... REP

k. Disconnect the clip lead between ASTP1 and ASTP2
and reconnect it between A5TP1 and ASTP6.

1. Readjust A5SC15 for a peak at the center of the
display.

m. Repeat Steps k and 1, adjusting ASC12, AS5C9,
A5C6, and A5C3 with the clip lead connected to the same
test points used in Step g for these same capacitors.

n. Remove the clip lead and reconnect the standard
blue lead between ASTP1 and ASTP2.

5-74. Amplitude Calibration.

5-75. These adjustments properly calibrate the amplitude
section of the 3580A. These adjustments should be made if
the instrument fails the Amplitude Tests (Paragraph 5-18)
of the Performance Tests. In addition, if the L.F. Filter
Alignment (Paragraph 5-70), or the High Voltage Power
Supply Adjustments (Paragraph 5-57) have been made, the
Amplitude Tests should be performed again to determine if
any amplitude calibration is necessary.

5-76. Recommended Test Equipment.

Frequency Synthesizer (-hp- Model 3320B, 50 ohms)
Digital Multimeter (-hp- 34740/34702)
50 Ohm Termination (-hp- 11048C)

5-77. Linear and Log Gain Adjustments.

a. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP. .. ............ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE. . . ... LOG 10 dB/DIV
AMPLITUDE REF LEVEL. .. ... .NORMAL
dBv/LIN-dBm 6002 . .......... dBv/LIN
INPUT SENSITIVITY . ........... -20dB
VERNIER (Amplitude) . . .. ....... CAL
(Fully CW)

FREQUENCY ............... 10.0 kHz
START-CTR. . ................. CTR
RESOLUTION BANDWIDTH . . ... .. 300 Hz
DISPLAY SMOOTHING . .......... MIN
FREQ.SPAN/DIV. ... .......... 0.5 kHz
SWEEP TIME/DIV ............. 0.1 SEC
SWEEPMODE .. ............. MANUAL

Option 002: Set dBm 900 £/LIN - dBm 600 2
switch to dBm 900 2; set INPUT MODE
switch to UNBAL.
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b. Adjust the front panel CAL 10 KHz pot fully CCW.

c. Adjust the frequency synthesizer to -20 dBV
10.0 kHz output (Option 002, adjust to - 20 dBm 900 )
and connect the synthesizer to the INPUT terminals of the
3580A.

NOTE

Always terminate your source properly and
consult Table 5-14 for the setting needed for a
signal source calibrated in dBm 50 Q). Figure
5-6 shows the proper hookup for use with a 50
ohm frequency synthesizer such as the 3320B.

d. Adjust MANUAL VERNIER for a maximum display
indication.

e. Connect the multimeter (AC mode, 10 volt range) to
A4TP1. Note the reading with the front panel 10 KHz CAL
pot fully CCW.

f. Adjust front panel CAL 10 KHz pot for 1.26 times
the reading obtained in Step e.

ADJUSTMENT PROCEDURES

Model 3580A

g. Turn 3580A POWER SWITCH to OFF. Place A4 on
extender boards. Turn the power switch back to ON and
reposition the following front panel control:

AMPLITUDEMODE ............. LINEAR

h. Push DISPLAY- CLEAR WRITE momentarily.
Adjust A4L1 (I.F. AMP GAIN ADJ.) for a maximum screen
display. Remove the source from the 3580A INPUT.

i. Set the controls of the multimeter for DC mode, 1
volt range. Connect the multimeter to the rear panel
Y-AXIS output and adjust A4R11 (DC OFFSET AD]J.) for
0 volt Y-AXIS output level (= 10 mV).

j. Turn POWER switch to OFF, replace A4 into card
nest of 3580A, and turn power switch back to ON (AC).
Reconnect the frequency synthesizer (with proper termina-
tion) to the 3580A INPUT. Push CLEAR WRITE momen-
tarily. Adjust the source to the same level as in Step c
(-20 dBV for standard instrument or -20 dBm 900 Q if
Option 002).

Table 5-14. Conversion Table.

Examples:

100 mVx1.26 =126 mV
101 mV x1.26=127 mV
102 mV x 1.26 =129 mV
103 mV x 1.26 =130 mV
104 mV x1.26 =131 mV
105 mV x1.26 =132 mV
106 mV x 1.26 = 134 mV
107 mV x1.26=135mV
108 mV x 1.26 =136 mV
109 mV x1.26 =137 mV
110 mV x 1.26 =139 mV
111 mV x1.26 =140 mV
112mVx 1.26 =141 mV
113 mVx1.26=142 mV
114 mV x 1.26 = 144 mV
115mV x1.26 =145 mV
116 mVx 1.26 = 146 mV

117mV x 1.26 =147 mV
118 mV x 1.26 = 149 mV
119 mV x 1.26 =150 mV
120 mVx1.26=151 mV
121 mVx1.26=152 mV
122 mVx 1.26 =154 mV
123 mV x1.26=155mV
124 mV x 1.26 = 156 mV
125mV x1.26 =158 mV
126 mVx 1.26 =159 mV
127 mV x 1.26 = 160 mV
128 mV x 1.26 =161 mV
129 mVx1.26=163 mV
130 mVx 1.26 =164 mV
131 mVx1.26=165mV
132mVx 1.26 =166 mV
133 mV x 1.26 =168 mV

3580A INPUT 3320B or OTHER ABSOLUTE
SIGNAL LEVEL | 50 OHM SOURCE VOLTAGE
+ 10 dBv +23.01 dBm 3.162 volts
+10dBm 900 2 +22.55dBm 3 volts
0dBv +13.01 dBm 1 volts
0dBm 900 + 1255 dBm 949 volts
- 10 dBv + 3.01 dBm .3162 volts
- 10dBm 900 2 +2.55dBm .3000 volts
- 20 dBv - 6.99dBm .1 volts
- 20dBm 900 & - 7.45dBm .0949 volts
- 30dBv - 169 dBm 03162 voits
- 30dBm 900 £ - 17.45dBm .03 volts
- 40dBv - 2699 dBm .01 volts
- 40 dBm 900 2 - 27.45dBm .095 volts
- 50dBv - 36.99 dBm 3162 mVvV
- 50dBm 900 £ - 37.45dBm 3mv
- 60 dBv - 46.99 dBm 1 mV
- 60 dBm 900 Q - 47.45dBm 95 mV
- 70 dBv - 56.99 dBm 3162 mV
- 70dBm 900 2 - 57.45dBm 3mV
- 80dBv - 66.99 dBm 1mV
- 80 dBm 900 Q - 67.45dBm 095 mV
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Figure 5-6. Proper Hookup.
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k. Center the following pots:
A4R7, A4R8, A4R9, A4R10, A13R3 and A13R4.

1. Reposition the following front panel controls:

INPUT SENSITIVITY ............... CAL
SWEEPMODE . .................... REP

NOTE

If the peak of the waveform is beyond display
limits, slightly readjust AI13R3 or AI3R4 to
bring it into view.

m. Alternately switch between the LOG 1 dB/DIV and
LOG 10 dB/DIV AMPLITUDE MODEs and adjust A4R8
(DETECTOR GAIN ADIJ.) until the peak amplitude of
both waveforms is equal.

n. Alternately switch between the LOG 10 dB/DIV and
LINEAR AMPLITUDE MODE:s and adjust A4R6 (LINEAR
GAIN ADJ.) until the peak amplitude of both waveforms is
equal.

o. Repeat Steps m and n until the peak amplitude of all
three waveforms is equal.

p- Reposition the following front panel control:
AMPLITUDEMODE . ... ... LOG 10 dB/DIV

Press and hold the DISPLAY-CLEAR WRITE button to
obtain a base line trace. Press the DISPLAY-STORE button
to store the base line trace. Release the CLEAR WRITE
button.

q- Adjust A13R3 (VERTICAL GAIN ADJ.) and A13R4
(VERTICAL ZERO ADIJ.) for a full scale and base line

screen display (waveform peak at 0 dB and base line at
- 100 dB). Press and release the DISPLAY-STORE button.

NOTE

There may be some non-symmetry in the
bottom corners of the CRT display. Use the
center portion of the base line trace for the
above calibration.

t. Reposition the following front panel controls:
INPUT SENSITIVITY ............ -20 dB

s. Adjust the frequency synthesizer output level to
- 80 dBV for standard instruments or - 80 dBm 900 2 for
instruments equipped with Option 002. See Table 5-14 for
proper level setting of source.

t. Adjust A4R7 (LOG GAIN ADIJ.) so display peak is at
the proper level. (- 60 dB graticule £ 1 dB on CRT display,
since full scale equals - 20 dB).

ADJUSTMENT PROCEDURES

Section V

NOTE

This is a very low level signal. Always slide the
cover shield over the A5 assembly after making
an adjustment; then verify the results.

u. Increase the signal level back to full scale (- 20 dBV
for standard instruments or - 20 dBm 900 2 for Option
002) and adjust A4R8 (DETECTOR GAIN ADJ.) for a full
scale (0 dB) indication on the display.

v. Repeat Steps, s, t, and u until the 0 dB and -60 dB
points on the display are calibrated properly.

w. Alternate the input signal level between - 80 dBV
and -60dBV (-80dBm to -60dBm 900 2 for Option
002). See Table 5-14 for proper level. The indication should
fall on the - 60 dB and -40 dB ( 1 dB) graticule lines of
the display. If not, adjust A4R10 (BOTTOM END LINE-
ARITY ADIJ.) to bring these two points as close into
tolerance as possilbe.

x. Alternate the input signal level between - 20 dBV and
-40 dBV (- 20 dBm to -40 dBm, 900 £ for Option 002).
See Table 5-14 for proper level setting. These levels should
give 0 dB and - 20 dB (% 1 dB) indications on the display.
If not, adjust A4R9 (TOP END LINEARITY ADJ.) to
bring these two points as close into calibration as possible.

y. Adjust the input signal level to - 20 dBV (- 20 dBm,
900 Q for Option 002). Switch the AMPLITUDE MODE
pushbuttons between LOG 10 dB/DIV and LOG 1 dB/DIV.
Adjust A4R8 (DETECTOR GAIN ADJ.) or A4R7 (LOG
GAIN ADJ)) to make the levels for the two AMPLITUDE
MODE settings equal.

z. Reposition the following front panel controls:
AMPLITUDE MODE . ...... LOG 10 dB/DIV

aa. Step the input signal level in 10 dB steps from a full
scale 0 dB indication (- 20 dBV or - 20 dBm 900  input
signal) to a - 60 dB indication (- 80 dBV or - 80 dBm 900
input signal). The display should fall within + 2 dB of the
proper graticule marking to meet specifications.

NOTE

Remember to position the inner circuit board
shield over A2—A5 when making low level
measurements.

ab. Repeat Steps r thru aa to bring the log amplifier
into the desired test limits.

ac. Adjust the input signal level to - 20 dBV (Instru-
ments with Option 002 should also have this same input
level.)
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ad. Reposition the following front panel control:
AMPLITUDEMODE ............. LINEAR

ae. Adjust A4R6 (LINEAR GAIN ADJ.) for a full scale
screen display.

5-78. Bandwidth Gain Switching Adjustments.
a. Position the following front panel controls: (Only

those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP. . . ............ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE . . .......... LINEAR
AMPLITUDE REF LEVEL. . .. ... NORMAL
dBv/LIN-dBm600Q . .......... dBv/LIN
INPUT SENSITIVITY . .. ......... -20dB
VERNIER (Amplitude) . -+ -« .. .. .. CAL
(Fully CW)

FREQUENCY ............... 10.0 kHz
START-CTR. .. ... ... ... ... ... CTR
DISPLAY SMOOTHING. ... ......... MIN
RESOLUTION BANDWIDTH . . . .... 300 Hz
FREQ.SPAN/DIV................ 50 Hz
SWEEP TIME/DIV ............. 0.1 SEC
SWEEPMODE . . ............. MANUAL

Option 002: Set dBm 900 /LIN - dBm 600 §2
switch to dBm 900 ; set INPUT MODE
switch to UNBAL.

b. Replace the inner cover shield over A2—AS and
screw down tightly.

c. Adjust the frequency synthesizer to a 10kHz
- 20 dBV output (same level for Option 002). See Table
5-14 for proper level setting on the frequency synthesizer.

d. Adjust MANUAL VERNIER and the front panel
ZERO CAL pot for a peak reading in the center of the
display. Make the following full scale adjustments on the
appropriate bandwidth setting.

NOTE
The ZERO CAL pot may have to be readjusted

after each Bandwidth/Freq. Span setting for a
peak reading in the center of the screen.

ADJUSTMENT PROCEDURES

RESOLUTION FREQ. GAIN
BANDWIDTH SPAN/DIV POT ADJ. SETTING
100 Hz 50 Hz A4R5 Full scale 0 dB
30 Hz 10 Hz A4R4 display indi-
10 Hz 5 Hz A4R3 cation,
3 Hz 5 Hz A4R2
1 Hz 5 Hz A4R1
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5-79. Frequency Response Adjustments.

a. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous adjustments.

ADAPTIVESWEEP. . ............. OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE . .. ........ 1.dB/DIV
AMPLITUDE REF LEVEL. . ..... NORMAL
dBV/LIN-dBm600Q . .......... dBv/LIN
INPUT SENSITIVITY .. .......... -20dB
VERNIER (Amplitude) . . ......... CAL
(Fully CW)

FREQUENCY ............... 01.0 kHz
START-CTR................ ... CTR
RESOLUTION BANDWIDTH . . . . ... 300 Hz
DISPLAY SMOOTHING. . ........... MIN
FREQ.SPAN/DLV. ............. 0.2 kHz
SWEEP TIME/DIV ............. 0.1 SEC
SWEEPMODE ................... REP

Option 002: Set dBm 900 $2/LIN - dBm 600 2
switch to dBm 900 2; set INPUT MODE
switch to UNBAL.

b. Adjust the frequency synthesizer for 1 kHz output at
- 20 dBV (- 20 dBm 900 Q2 for Option 002), and connect it
to the 3580A INPUT (properly terminated). Adjust the
front panel CAL 10 KHz for a full scale (0 dB) display.

c. Reposition the following front panel controls:

FREQUENCY ................. 40.0 kHz
INPUT SENSITIVITY ............. -10dB

d. Adjust the signal source for a 40 kHz - 10 dBV signal
(- 10 dBm 900 2 for Option 002).

e. Adjust A9C2 (40kHz- 10 dB AMP ADJ.) for a full
scale (0 dB) display (* 1 minor division). In a similar
manner, perform the following adjustments:

SIGNAL SOURCE INPUT DISPLAY
OUTPUT LEVEL | SENSITIVITY | ADJUST READING
0dBV (or 0 A9C3 0dB + 2dB
-0dBm 900 Q)
+10dBV (or +10 A9C4 0dB +.2dB
0dBm 900 £2)

f. Adjust the ac signal source to 1kHz at +10dBV
(+ 10 dBm 900 £ for Option 002). Reposition the follow-
ing front panel controls:

AMPLITUDE REF LEVEL -10dB

INPUT SENSITIVITY +20 dB (According to
MAX INPUT indicator,
not white underlay on
INPUT SENSITIVITY
dial).

FREQUENCY 01.0kHz
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g. Store the screen display level by pushing:
DISPLAY ...... .. ... .. .. .. .... STORE

h. Adjust the signal source for a 40 kHz output (same
level as in Step f ). Reposition the following front panel
controls:

FREQUENCY ................. 40.0 kHz

i. Adjust A9CS (40 kHz +20dB AMP ADJ.) for the
same level stored in Step g.

j. Reposition the following front panel controls:

AMPLITUDE REF LEVEL ......... -20dB
INPUT SENSITIVITY ............ +30dB
(According to MAX

INPUT indicator)

FREQUENCY ............... 01.0 kHz

k. Adjust the signal source to a 1kHz +10dBV
(+10dBm for Option 002) output. (Note the screen
display level by releasing and then depressing:

DISPLAY ........ ... ... .. ...... STORE).

l. Adjust the signal source for a 40 kHz output (same
level as in Step k). Reposition the following front panel
control:

FREQUENCY ................. 40.0 kHz
m. Adjust A9C6 (40 kHz + 30 dB AMP ADJ.) for the
same level stored in Step k).
5-80. Internal Calibrator Adjustment.
a. Position the following front panel controls: (Only

those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP . ................ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE ............ 1 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 60082 ............ dBv/LIN
INPUT SENSITIVITY ............. -20dB
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................. 10.0 kHz
START-CTR ..... ... ... ... ...... CTR
RESOLUTION BANDWIDTH ...... 300 Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ............... 0.2 KHz
SWEEP TIME/DIV . ............. 0.1 SEC
SWEEPMODE ..................... REP

Option 002: Set dBm 900 $2/LIN - dBm 600
switch to dBm 900 ; set INPUT MODE
switch to UNBAL.

ADJUSTMENT PROCEDURES

Section V

b. Connect a properly terminated frequency syntehsizer
to the 3580A INPUT and adjust the synthesizer for a
10 kHz - 20 dBV output level (- 20 dBm 900 2 for instru-
ments with Option 002). See Table 5-14 for proper settings.

c. Adjust front panel CAL 10KHz for a full scale
(0 dB) peak on the display.

d. Reposition the following front panel control:
INPUT SENSITIVITY ............... CAL

e. Remove the input signal source. Adjust A2R5 (CAL
LEVEL ADJ.) for a full scale (0 dB) screen display.

5-81. Mixer Balance Adjustments.

5-82. These adjustments balance the input mixer and
tracking oscillator mixer. These adjustments should be done
if the zero beat response of the instrument under calibra-
tion is too large (> -30 dB) or if the TRACKING OSC
OUTput is distorted (> - 40 dB distortion).

5-83. Recommended Test Equipment:

Oscilloscope (-hp- Model 180A with 1801 A and 1820A
plug-ins)

a. Disconnect all signal sources from the 3580A.

b. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVESWEEP . ................ OFF
DISPLAY ........ All pushbuttons released
AMPLITUDEMODE . ...... LOG 10 dB/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 600 ............ dBv/LIN
INPUT SENSITIVITY ............. -20dB
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
START-CTIR ................... START
RESOLUTION BANDWIDTH ... ... 300 Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ............... 0.2 KHz
SWEEP TIME/DIV .............. 0.1 SEC
SWEEPMODE ..................... REP

Option 002: Set dBm 900 £/LIN - dBm 600 2
switch to dBm 900 £2; set INPUT MODE
switch to UNBAL.

c. Adjust A9R1 (MIXER BALANCE) for a minimum
screen display (less than - 30 dB to meet specifications).
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d. Reposition the following front panel controls:

FREQUENCY ................. 05.0kHz
SWEEPMODE ................. MANUAL

e. Adjust the rear panel TRACKING OSC LEVEL fully
CW, and set the EXT REF - NORMAL switch to NORMAL.

f. Connect the oscilloscope to the rear panel TRACK-
ING OSC OUT connector and monitor the output.

g. Adjust A2R113 (T.0. MIXER BALANCE) for the
cleanest signal. See Figure 5-7.

Improper Adjustment Proper Adjustment

Figure 5-7. Tracking Oscillator Output Adjustment.

5-84. Adaptive Sweep Marker Adjustment.

5-85. This adjustment properly positions the ADAPTIVE
SWEEP marker. If the marker (blank spot on screen) does
not appear at the same point on the display as new
information being written onto the display, do this adjust-
ment:

5-26
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a. Position the following front panel controls: (Only
those controls printed in BOLD require a change from the
previous adjustments).

ADAPTIVE SWEEP . ................ OFF
(Fully CCW)

DISPLAY ........ All pushbuttons released
AMPLITUDE MODE ... .. LOG 10 dBV/DIV
AMPLITUDE REF LEVEL ....... NORMAL
dBv/LIN-dBm 6002 ............ dBv/LIN
INPUT SENSITIVITY .......... .....CAL
VERNIER (Amplitude) ............ CAL
(Fully CW)

FREQUENCY ................. 00.0 kHz
START-CTR ................... START
RESOLUTION BANDWIDTH .. .. .. 300 Hz
DISPLAY SMOOTHING ............. MIN
FREQ.SPAN/DIV ................ 2 kHz
SWEEP TIME/DIV .............. 1 SEC
SWEEPMODE .................... MAN

Option 002: Set dBm 900 $2/LIN - dBm 600 2
switch to dBm 900 £2; set INPUT MODE
switch to UNBAL.
b. Adjust the MANUAL VERNIER control until the
trace is at the peak of the 10 kHz signal.

c. Momentarily press the DISPLAY-CLEAR WRITE
button. A dot should remain at the top of the scope.

d. Turn the ADAPTIVE SWEEP on and adjust ASR3
(SWEEP MARKER ADJ.) until the sweep marker (blank
spot in trace) blanks out the dot at the top of the scope.
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Figure 5-8. Test Point and Adjustment Locations.
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PERFORMANCE TEST CARD

Hewlett-Packard Model 3580A Tests Performed By
Spectrum Analyzer Date
Serial No.

RANGE AND FREQUENCY DIAL ACCURACY TESTS

Ideal Frequency Actual Setting Test Limits
Dial Setting for a Peak

10 kHz —— kHz + .1 kHz
20 kHz kHz + .1 kHz
30 kHz — kHz + .1 kHz
40 kHz kHz + .1 kHz
50 kHz — kHz + .1 kHz
DISPLAY ACCURACY TESTS

The separation between the Zero Response and 50 kHz Pass Fail

harmonic should be 10 div. + .2 div. The separation
between any two adjacent responses should be 2 div.

* .04 div. - -
FREQUENCY SPAN TESTS
Counter Reading
Frequency (Manual Vernier Test Limits
Span/Div. Fully CW)
5Hz kHz 1000.50 kHz + .01 kHz
10 Hz kHz 1001.00 kHz + .02 kHz
20 Hz kHz 1002.00 kHz + .04 kHz
50 Hz kHz 1005.00 kHz + .10 kHz
.1 kHz kHz 1010.00 kHz * .20 kHz
.2kHz kHz 1020.00 kHz + 40 kHz
.5kHz kHz 1050.00 kHz * 1.00 kHz
1 kHz kHz 1100.00 kHz + 2.00 kHz
2 kHz kHz 1200.00 kHz + 4.00 kHz
LOG SWEEP TEST
The 20 kHz harmonic of the internal CAL signal must fall Pass Fail
on the 20 kHz LOG SWEEP graticule (+ 1 minor division).
SWEEP TIME TEST
All sweep rates must work properly. Pass Fail
BANDWIDTH SWITCHING ACCURACY TEST
Bandwidth Display Indication Test Limits
(0 dB full scale)
(1 dB/div)
100 Hz —___ dB -1.0dB+ .5dB
30Hz —___ dB -1.0dB+ .5dB
10 Hz - dB -1.0dB+ .5dB
3Hz — dB -1.0dB+ .5dB
1Hz — dB -1.0dB+ 1dB



PERFORMANCE TEST CARD (cont’d)

LOG AMPLITUDE DISPLAY ACCURACY TESTS

Input Level
Standard Option 002 Display Indication
900 Q2 (0 dB full scale)
(10 dB/div)
-10dBV - 10 dBm 900 £2 - dB
-20dBV -20 dBm - dB
-30dBV -30 dBm ______ dB
-40 dBV -40 dBm N |
-50 dBV - 50 dBm - dB
- 60 dBV - 60 dBm -_—  _dB
-70 dBV -70 dBm - dB
-80dBV - 80 dBm - dB

LINEAR AMPLITUDE DISPLAY ACCURACY TESTS

Input Display Indication
Level (1 V full scale)
(10 dB/div)

A -
8V

YAY

6V

SV

4V

3V

2V

1V

<< <<<<<<<

AMPLITUDE REFERENCE TESTS (Linear Mode)

3580A Input Amp Rev Display Indication
(10 kHz) Level (% of full scale)
200 mV -10 _ %
100 mV -20 /)
20 mV -30 _%
10 mV -40 _ %
2mV -50 - %
1 mV - 60 _ %
2mV -70 _ %

AMPLITUDE REFERENCE LEVEL TEST (Log Mode)

Amp Rev Multimeter
Level Reading

-10dB
-20dB
-30dB
-40 dB
-50dB
-60 dB
-70dB

<<<<<<<

Test Limits

-10dB = 2dB
-20dB £ 2dB
-30dB + 2dB
-40dB = 2dB
-50dB + 2dB
-60dB = 2dB
-70dB = 2dB
-80dB £ 2dB

Test Limits

90V 02V
8OVt .02V
JoOVE 02V
60V .02V
S0V 02V
40V + 02V
30V+.02V
20V+ .02V
oV .02V

Test Limits

90% * 3%

(% .3 major divisions)
90% + 3%

(% .3 major divisions)
90% + 3%

(£ .3 major divisions)
90% + 3%

(% .3 major divisions)
90% + 3%

(+ .3 major divisions)
90% *+ 3%

(+ .3 major divisions)
90% + 10%

(+ 1 major division)

Test Limits

200V+.02V
250V .02V
300V .03V
350V+.03V
400V = .04V
450V + .04V
500V .05V



INPUT ATTENUATOR TESTS
Input Amp Ref
Level

2V -30dB
1V -30dB
20 mV -30 dB
2V normal
1V normal
20mV normal
10 mV normal

2mV normal

1 mV normal
2 mV normal

FREQUENCY RESPONSE TESTS

Input Level

Standard

0 dBV
0 dBV
0 dBV
0 dBV
0dBV

-10dBV
-10 dBV
-10 dBV
-10 dBV
-10dBV

-20dBV
-20dBV
-20dBV
-20dBV
-20 dBV

-30dBV
-30dBV
-30dBV
-30dBV
-30dBV

-40 dBV
-40 dBV
-40 dBV
-40 dBV
-40 dBV

INTERNAL CALIBRATOR TEST

Option 002
(900 22)

0 dBM
0 dBM
0 dBM
0 dBM
0 dBM

-10 dBM
- 10 dBM
- 10 dBM
- 10 dBM
-10 dBM

-20 dBM
-20 dBM
-20 dBM
-20 dBM
-20 dBM

-30 dBM
-30 dBM
-30 dBM
- 30 dBM
-30 dBM

-40 dBM
- 40 dBM
-40 dBM
- 40 dBM
-40 dBM

10 kHz Cal. Signal Level

PERFORMANCE TEST CARD (cont’d)

Input Sensitivity
(according to
white marker)

2V
AV
20 mV
2V
1V
20 mV
10 mV
2 mV
1 mV
2mV

Input Sensitivity
(according to
white marker)

0dB
0 dB
0dB
0dB
0dB

-10dB
-10dB
-10dB
-10dB
-10dB

-20dB
-20dB
-20dB
-20dB
-20dB

-30dB
-30dB
-30dB
-30dB
-30dB

-40 dB
-40 dB
-40 dB
-40 dB
-40dB

Display Indication
(0 dB = full scale)
- dB

Display Indication

Test Limits

(% of full scale) (full scale +
.3 major div)
% 100% + 3%
% 100% * 3%
% 100% + 3%
% 100% + 3%
% 100% + 3%
% 100% * 3%
%o 100% * 3%
% 100% * 3%
% 100% * 3%
% 100% + 3%
Frequency Display Indication

10 Hz
20 Hz

1 kHz
20 kHz
50 kHz

10 Hz
20Hz
1 kHz
20 kHz
50kHz

10 Hz
20 Hz
1 kHz
20 kHz
50 kHz

10 Hz
20 Hz
1 kHz
20 kHz
50 kHz

10 Hz
20 Hz
1 kHz
20 kHz
50 kHz

Test Limit
0dB + .15dB

(0 dB = full scale
1 dB/div)

dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

Test Limits

0dB +
0dB +
0dB +
0dB +
0dB +

0dB +
0dB +
0dB t
0dB *
0dB +

0dB +
0dB +
0dB +
0dB +
0dB +

0dB +
0dB +
0dB +
0dB +
0dB +

0dB +
0dB +
0dB +
0dB +
0dB +

.S5dB
3dB
3 dB
.3dB
SdB

S5 dB
3 dB
3 dB
3dB
.5 dB

.5dB
3dB
3dB
3 dB
.5dB

.5 dB
.3 dB
3dB
.3 dB
.5dB

.5 dB
3 dB
.3dB
3dB
.5dB



PERFORMANCE TEST CARD (cont’d)

BANDWIDTH TESTS
Resolution Bandwidth Lower 3 dB
Frequency
300 Hz 10 kHz
100 Hz 1kHz
30 Hz 1 kHz
10 Hz 1 kHz
Resolution Bandwidth Lower 60 dB
Frequency
3 Hz 1 kHz
1 Hz 1 kHz
NOISE LEVEL TESTS
Bandwidth Frequency
300 Hz 10 kHz
30Hz 10 kHz
30Hz 100 Hz
30Hz 1 kHz
1 Hz 1 kHz
1Hz 100 Hz
1Hz 10 Hz
NOISE SIDEBAND TEST

Noise Sidebands must be at least 70 dB below continuous
wave signal, + 10 Hz away. o

SPURIOUS RESPONSE TEST

All non-line-related spurious responses must be at least
80 dB below a full scale reference.

LINE-RELATED SPURIOUS RESPONSE TEST

All line-related spurious responses must be less than
- 140 dBV (.1 uV).

IF FEEDTHRU TEST

IF Feedthru must be at least - 70 dB below the full scale
reference.

ZERO BEAT RESPONSE TEST

The zero beat response must be at least 30 dB below the
full scale reference.

INPUT IMPEDANCE TESTS

Frequency Display Indication (0 dB = full scale)
Without 1 MQ With 1 MQ

1 kHz 0dB _______dB

Upper 3 dB
Frequency
kHz
kHz
kHz
kHz
Upper 60 dB
Frequency
kHz
kHz
Noise

(- 70 dB = full scale)
dB
dB
dB
dB
dB

dB
dB

Pass

Pass

Pass

Pass

Pass

Test Limits

103 kHz + 45 Hz
1.1kHz + 15Hz
1.030kHz + 4.5 Hz
1.010kHz + 1.5 Hz

Test Limits

1.030kHz + 4.5 Hz
1.010kHz + 1.5 Hz

Test Limits

<-130dB
<-140dB
<-132dB
<-140dB
<-150dB
<-143 dB
<-135dB

Fail

Fail

Fail

Fail

Fail

Test Limit

-3dB+1dB



INPUT IMPEDANCE TESTS (cont’d)

Frequency

1 kHz
10 kHz

PERFORMANCE TEST CARD (cont’d)

Display Indication
(with 1 M2 Resistor)

0dB
- dB

TRACKING OSCILLATOR OUTPUT TESTS

FREQUENCY RESPONSE:

Instrument Frequency

Standard 50 Hz
50 kHz

Option 002 300 Hz
20 kHz

FREQUENCY ACCURACY:

Resolution Bandwidth

30 Hz

3Hz

DISTORTION:

Distortion: dB

RECORDER OUTPUT TESTS

Recorder Output

Display Indication

Multimeter Reading

2.00 volts rms
volts rms

2.00 volts rms
volts rms

Display Indication

2 V (full scale)
\"

Test Limit: less than - 40 dB

Multimeter Reading

X-Axis Manual Vernier fully CCW -V

Manual Vernier fully CW

Y-Axis Full Scale

Bottom Graticule

v
\Y
\Y%

COMMON MODE REJECTION TEST (Option 002 only)

Common Mode Input

60 Hz - 0 dBM 900 2

Display Indication
(full scale = 0 dBM 900 £2)

— dBM 900

FREQUENCY RESPONSE TEST (Option 002 only)

Display Indication

Frequency (-1 dB=0dBM 900 £, 1 dB/div)
300 Hz dBM 900
1 kHz dBM 900 £2
20 kHz dBM 900 2

Test Limit

-3dB+1dB

Test Limits

2.00 volts + .06 volts

2.00 volts £ .1 volt

Test Limit

1V — 2V (half to full scale)

Test Limits

OVdct .15V
5Vdc+ .15V

5Vdc+ 15V
OVdc+ .15V

Test Limit

Less than - 60 dBm 900 2

Test Limit
(% .5 major div)

-1dB+ .5dB
-1dB+ .5dB
-1dB+ 5dB
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Section VI

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section 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 column).
The total quantity of a part is given the first time the part
number appears.

b. Description of the part. (See list of abbreviations
below.)

c. Typical manufacturer of the part in a five-digit code.
(See Appendix A for list of manufacturers.)

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of Table 6-1.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry
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 numbers.

6-6. NON-LISTED PARTS.

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

a. Instrument model number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

6-8. PROPRIETARY PARTS.

6-9. Items marked by a dagger (f) in the reference
designator column are available only for repair and service
of Hewlett-Packard instruments.

ABBREVIATIONS
............................... silver Hz .............. hertz (cycle(s) persecond) NPO ................negative positivezero sl................................slide
aluminum (zero temperature coefficient) SPDT ............ single-pole double-throw
ampere(s) ns ..., nanosecond(s) = 109 seconds SPST .............. single-pole single-throw
.............................. gold nsr..............notseparately replaceable
Ta e tantalum
o capacitor £ ohm(s) TC................ temperature coefficient
CBF Lot e e ceramic obd ... ... ..l order by description  TiO2 .................... titanium dioxide
coef.......... ... coefficient kS§2................ kilohm(s) =10*3ohms OD ..................... outside diameter  10g .. .........iiiiiiiii .. toggle
COM Lttt common kHz ................ kilohertz = 10+3 hertz tol ... tolerance
comp......... .. .composition P ottt et e it e e, peak trim....... . trimmer
CONN L.t connection L ....... ... ... il inductor pA . .picoampere(s) TSTR ..... transistor
lin ..o .linear taper pc . printed circuit
.......................... deposited log................ logarithmic taper pF . cofarad(s) 10-12farads V... PR 7 1 { 1
le-pole double-throw iv . peak inverse voltage  vacw alternating current working voltage
double-pole single-throw mMA . milliampere(s) = 10"3 amperes VAN . e e variable
MHz .. megahertz = 1076 hertz vdew . ........ direct current working voltage
elect ........ .. .. ... electrolytic M ............... megohm(s) - 10*6 ohms
BNCAD . .t encapsulated metflm ... ... ... ... ... ..., metal film W e watt(s)
mfr ... .manufacturer PP ... peak-to-peak W/ ... with
B e farad(s) ms ................ .. .millisecond parts per million  wiv ............... working inverse voltage
FET . field effect transistor mtg mounting prec........ precision (temperature coeffient, W/0 ............ .. cciiiiini... without
fxd e fixed MV ... ..., millivolt(s) = 103 volts long term stability and/or tolerance) Ww ..................0....... wirewound
MF o microfarad(s)
GaAs . ... gallium arsenide  MS ....................... microsecond(s) R....... ... ... ... oL, resistor
GHz ........... gigahertz = 10"9 hertz MV ............... microvolt(s) =106 wvolts Rh............................ rhodium ]
9d e guardled) My ........... .l Mylar@ FTMS. e root-mean-square " - - optimum value selected at factory,
Ge .o, . . germanium [ S rotary average value shown (part may be omitted)
Ond L ground(ed) NA ........... nanoampere(s) = 109 amperes T no standard type number assigned
NC ... normally closed Se ........... ... oo, selenium selected or special type
[ = P henrylies) Ne ...... ... ... ... . ... ... ... neon SeCt ...................... section(s)
HG oo mercury NO ...................... normallyopen  Si ... ... silicon ® Dupont de Nemours
DECIMAL MULTIPLIERS
Prefix Symbols Multiplier Prefix Symbols Multiplier
tera T 1012 centi c 102
giga G 109 milli m 103
mega M or Meg 106 micro M 106
kilo Kork 108 nano n 109
hecto h 102 pico p 1012
deka da 10 femto f 10°15
i -1 -18
deci d 10 atto a 10 STD-B-2734
DESIGNATORS
Q. transistor TS .............. ... .0 terminal strip
........................................ QCR ... ... transistordiode U..........................microcircuit
................................. R ......resistor vacuum tube, neon bulb,photocell, etc.
Co.ninnn L..capacitor J oL jack RT .................. thermistor W .. ... cable
CR e diode K................... elay S e SWitch X .. i e e socket
DL ... iiiiiiiii . delayline L.l inductor T ...... ... ... transformer lampholder
DS . lamp M meter TB................... términal board fuseholder
E.ooiiiiiiil misc electronicpart MP . ................ mechanicalpart TC................... .thermocouple Y ... ... ... ... i crystal
B fuse P ... e plug TP ... testpoint  Z ...t network
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Table 6-1. Replaceable Parts

Model 3580A

o Mfr
Reference |.p part Number| Oty Description Mfr Part Number
Designation Code
Al 03580-66501 1 BOARD ASSY:MOTHER 284 80 03580-66501
ALICR1 1901-0040 110 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
AlR1 0757-0280 24 R2FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
AlR2 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
Al1R3 0698-3228 22 R2FXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
AIR24 0698-4489 3 R3FXD FLM 28K OHM 1% 1/8M 28480 0698-4489
A2 03581-66502 1 BOARD ASSY,0SCILLATOR 28480 03581-66502
NOTE
REPLACEMENT CIRCUIT BOARDS DO NOT CONTAIN
A2Y1 AND A2R65. SEE PARAGRAPH 7-25°
A2C1 0140-015% 3 CAPACITOR-FXD 240PF+-5% 300WVDC 72136 DM15F241J0300WVICR
A2C2 0160-0162 2 CAPACITOR-FXD .022UF +/- 10% 200WVDC . 56289 292P22392
A2C3 0180-1714 1 CAPACITOR-FXD; 330UF+-10% 6VDC TA-SOLID 56289 150D0337X900652
A2C4 0121-0426 6 CAPACITOR, VAR, TRMR, MICA, 50/380PF 72136 T52517-7
A2C5 0150-0084 17 CAPACITOR-FX0 «1UF+80-20% 100WVDC 28480 0150-0084
A2CE C150-0084 CAPACITGR~-FXD +1UF+80-20% 100WVDC 28480 0150~-0084
A2CT 0140-0149 1 CAPACITOR-FXD 470PF+-5% 300WVDC 72136 DM15F471J0300WV1CR
A2C8 0160-0154 3 CAPACITGR-FXD «0022UF+-10% 200WVDC 56289 292P22292
A2C9* 0150—-0029: 17 CAPACITOR—FXD 1PF 500WVDC 28480 0150—-0029
A2C11 0160-2150 1 CAPACITOR-FXD 33PF+-5% 300WVDC 286480 0160-2150
A2C12 0150-0050 2 CAPACITOR-FXD +001UF+80-20% 1000WVDC 28480 0150-0050
A2013 0150-0093 40 CAPACITOR~FXD 01UF+80-20% 100WVDC 28480 0150-0093
A2C14 0140~-01S6 2 CAPACITOR-FXD 150PF“"—52 300WVDC 72136 DM15F151J0300WV1CR
A2C15 0140-0199 CAPACITGR-FXD 240PF+-5% 300WVDC 72136 DM15F241J0300WV1ICR
A2Clé 0140-0176 4 CAPACITOR-FXD 100PF+-2% 300WVDC 72136 DML5F101GO300WV1CR
A2C17 0160~-2605 20 CAPACITOR~FXD +02UF+80-~20% 25WVOC 28480 0160-2605
A2C18 0140-0176 CAPACITOR-FXD 100PF+-2% 300WVDC 72136 DML5F101GO300WV1CR
A2C1S €180-0106 7 CAPACITOR~-FXD; 60UF+-20% 6VDC TA-SOLID 56289 150D0606X000682
A2C20 0160-0162 2 CAPACITOR-FXD .022UF+-10% 200WVDC 56289 292P22392
A2c21 Cl6C-0160 CAPACITOR=FXD «0082UF+-10% 200WVDC 56289 292P82292
A2C22 0180-0228 13 CAPACITOR-FXD; 22UF+-10% 15vDC TA-SOLID 56289 1500226X901582
AZC23 0140-01596 CAPACITOR-FXD 150PF+-5% 300WVDC 72136 DM15F151J0300WV1CR
A2C24 0160-2605 CAPACITOR-FXD +02UF+80~-20% 25WVDC 28480 0160-2605
A2C25 C150-0084 CAPACITOR-FXD «luF+80-20% 100WVDC 28480 0150-0084
A2C26 0150-0084 CAPACITOR=FXD «1UF+80-20% 100WVDC 28480 0150-0084
A2C27 0160-—2939 1 CAPACITOR—FXD 420PF +—2% 500WVDC 28480 0160-2939
A2C28 0150-0116 1 CAPACITOR—FXD 47PF +—10% 500WVDC 28480 0150-0116
A2C29 0180—-1701 2 CAPACITOR—FXD 6.8UF +—20% 6VDC TA-SOLID 56289 150D685X0006A2
A2C31 0160-2605 CAPACITOR-FXD -02UF+80-20% 25WVDC 28480 0160-2605
A2C32 0150-0084 CAPACITOR~FXD <1UF+80-20% 100WVDC 28480 0150-0084
A2C33 0140-0200 6 CAPACITOR=FXD 390PF+-5% 300WVDC 12136 DM15F391J0300WV1ICR
A2C34 €150-0093 CAPACITOR-FXD <O1UF+80-20% 100WVDC 28480 0150-0093
A2C35 0160-013%6 1 CAPACITOR-FXD «0025UF+-1% 300wWVDC 28480 0160-0136
A2C36 0150-0093 CAPACITOR-FXD OLlUF+80-20% 100WVDC 28480 0150-0093
A2C37 0180~-0210 10 CAPACITOR-FXD; 343UF+-20% 15VDC TA 56289 150D335X0015A2
A2C38 C150~-0093 CAPACITOR-FXD +OlUF+80~20% 100WVDC 28480 0150-0093
A2C39 018C-0061 11 CAPACITOR-FXD; 100UF+75-10% 16VDC AL 56289 30D107G016DC2
A2C41 0160-2585 1 CAPACITOR=FXD .002UF+-1% 100WVDC 28480 0160-2585
A2C42 0160-2206 2 CAPACITOR-FXD 160PF+-5% 300WVDC 28480 0160-2206
A2C43 0140-0233 3 CAPACITOR=FXD 480PF+-1% 300WVDC 72136 DM15F481F0300WV1C
A2C44 0160-2587 1 CAPACITOR=FXD «004UF+-1% 100WVDC 23480 0160-2587
A2C45 0160-0841 1 CAPACITOR=FXD «00174UF+-1% 300WVDC 28480 0160-0841
A2C46 0180-0106 CAPACITOR-FXD; 60UF+-20% 6VDC TA-SOLID 56289 150D606X0006B2
A2C47 0180-0210 CAPACITGR-FXD; 3.3UF+-20% 15VDC TA 56289 150D335X0015A2
A2C48 0140-0176 CAPACITOR-FXD 100PF+-2% 300WVDC 721386 DM15F101G0300WV1CR
A2C49 0160-2960 18 CAPACITOR-FXD <05UF+-20% 100WVDC 28480 0160-2960 '
A2C51 0180-0210 CAPACITOR=~FXD; 3.3UF+-20% 15VDC TA 56289 150D335X00154A2
A2C82 0140-0199 CAPACITOR~FXD 240PF+-5% 300WVDC 72136 DM15F241 J0300WVLICR
A2C53 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 1500226X901582
A2CE4 0150-0022 CAPACITOR~FXD 3.3PF+-10% 500WVDC 55121 TYPE QC
A2C55 0140-0176 CAPACITOR-FXD 100PF+-2% 300WVDC 712136 DM15F101G0300WV1ICR
A2C56 0180-0063 1 CAPACITOR-FXD; 500UF+75-10% 3VDC AL 56289 30D507G003DF2
A2C57 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 150D226XS015R2
A2C58 016C-0174 5 CAPACITOR-FXD 4TUF+80-20% 25WVDC 28480 0160-0174
A2C59 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 150D226X901582
A2CEL 0180-0228 CAPACITOR=FXD; 22UF+-10% 15VDC TA-SGLID 56289 150D226X901582
A2C62 0180-0106 CAPACITOR-FXD; 60UF+-20% 6VDC TA-SOLID 56289 150D606X00068B2
A2CE3 0180-0106 CAPACITOR=FXD; B0UF+-20% 6VDC TA-SOLID 56289 150D0606X000682
AzZCE4 Q160-0174 CAPACITOR-FXD +4T7UF+80-20% 25WVDC 28480 0160-0174
A2CeS 018C-0106 CAPACITOR-FXD; 60UF+-20% 6VDC TA-SOLID 56289 150D606X000682
A2CES C150-0084 CAPACITOR-FXD «1lUF+80-20% 100WVDC 28480 0150-0084
AzCcet 0180-0228 CAPACITOR-FXD; 22UF+-10% 15vDC TA-SOLID 56289 150D226X901582

6-2

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts(Cont'd)

Section VI

. Mfr
Reference 1.p part Number Qty Description Mfr Part Number
Designation Code
A2CE8 0180-0210 CAPACITOR-FXD; 3.3UF+-20% 15VDC TA 56289 150D335X0015A2
A2C69 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 150D226X901582
AZCR1 1501-0040 108 DIODE; SWITCHING; 3 30V MAX VRM S5O0MA 28480 1901-0040
A2CR2 0122-0059 2 DICDE:VGLTAGE VARIABLE CAPACITANCE 28480 0122-0059
A2CR3 0122-005$ DIODE:VOLTAGE VARIABLE CAPACITANCE 28480 0122-0059
AZCR4 1901-0040 DICDE; SWITCHING; 5 30V MAX VRM S50MA 28480 1901-0040
A2CK5 19010040 DIODE; SWITCHING: 5 30V MAX VRM 50MA 28480 1901-9040
A2CR6 1901-0040 DIODE; SWITCHING; 5 30V MAX VRM 50MA 28480 1901-0040
A2CRT 1501-0040 DIODE; SWITCHING: 5 30V MAX VRM 50MA 28480 1901-0040
A2CR8 1901-0040 DIODE; SWITCHING;  ; 30V MAX VRM 50MA 28480 1901-0040
A2CRY 1902-0041 5 DIODE; ZENER; 5411V VZ; .4W MAX PD 04713 SZ 10939-98
A2CR10 NOT ASSIGNED
A2CR1L 1901-9040 DIODE; SWITCHING; i 30V MAX VRM 50MA 28480 1901~0040
A2CR12 1901-0040 DIODE; SWITCHING; 5 30V MAX VRM 50MA 28480 1901-0040
AZCR13 1902-0041 DIODE; ZENER; 5.11V VZ; .4W MAX PD 04713 SZ 10939-98
A2CR14 1502-0041 DIODE; 2ENER; 5.11V VZ; <4W MAX PD 04713 SZ 10939-98
AZCR15 19010040 DIODE; SWITCHING: 5 30V MAX VRM 50MA 28480 1901-0040
A2CR16 1901-0040 DICDE; SWITCHING; 3 30V MAX VRM 50MA 28480 1901-0040
A2l 9100-3288 1 INDUCTOR: POT CORE 330 UH 28480 9100-3288
A2L2 914C-0210 8 COIL; FXD; MOLDED RF CHOKE; 100UH 5% 24226 15/103
A2L3 9100-0543 1 COIL:VAR 1000 UH 10% 28480 9100-0543
A2L4 9140-0137 8 COIL; FXD; MOLDED RF CHOKE; 1MH 5% 24226 19/104
A2L5 $100-3278 1 INCUCTOR: POT CORE 28480 9100-3278
A2L6 9100~3277 4 INDUCTOR: POT CORE 28480 9100-3277
A2L7 $140-0210 COIL; FXD; MOLDED RF CHOKE; 100UH 5% 24226 15/103
A2L8 9140-0210 COIL; FXD; MOLDED RF CHOKE; 100UH 5% 24226 15/103
A2LS 9140-0210 CoIL; FxD; MOLDED RF CHOKE; 100UH 5% 24226 15/103
A2L1l $140-0210 COIL; FXD; MOLDED RF CHOKE; 100UH 5% 24226 15/103
A2L12 9140-0210 COIL; FXD; MOLDED RF CHOKE; 100UH 5% 24226 157103
AzL13 $140-0210 COIL; FXD; MOLDED RF CHOKE; 100UH 5% 24226 15/103
A2L14 $140-0210 COIL3 FXD; MOLDED RF CHOKE; 100UH 5% 264226 15/103
AZMP1 4040-0750 2 EXTRACTGR:PC BOARDs RED 28480 4040-0750
A2MP2 03580-00609 1 SHIELD, OSCILLATOR 28480 03580-00609
AzMP3 03580-00610 1 SHLELG, CRYSTAL 28480 03580-70610
A2Ql 1855-0081 5 TRANSISTOR; J-FET N-CHAN, D-MODE SI 01295 2N5245
A2Q2 1853-C010 30 TRANSISTOR PNP SI CHIP  PD=360MW 28480 1853-0010
A2Q3 1853-0010 TRANSISTOR PNP SI CHIP  PD=360MW 28480 1853-0010
A2Q4 1854-0071 63 TRANSISTGR NPN SI ~ PD=300MW FT=200MHZ 28480 1854-0071
AZQS5 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
A2G6 18550234 1 TRANSISTOR; JFET;DUAL; N-CHAN D-MODE SI 28480 1855—0234
A2Q7 1855—0081 1 TRANSISTOR; J~FET N-CHAN, D-MODE SI 01295 2N5245
A2Q8 1854-0354 7 TRANSISTOR NPN SI  PD=360MW FT=350MHZ 28480 1854-0354
A2Q9 1853-0010 TRANSISTOR PNP SI CHIP  PD=360MW 28480 1853-0010
A2Q11 1853-0010 TRANSISTOR PNP SI CHIP  PD=360MW 28480 1853-0010
A2Q12 1854~C071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
A2Q13 1854-0345 1 TRANSISTOR NPN 2N5179 S1  PD=200MwW 04713 2N5179
A2Q14 1854-0351 1 TRANSISTOR NPN S1  PD=360MW FT=300MHZ 28480 1854-0351
A2Q15 1853-0010 TRANSISTOR PNP SI CHIP  PD=360MW 28480 1853-0010
A2Qlé6 1853-0010 TRANSISTOR PNP SI CHIP  PD=360MW 28480 1853-0010
A2Q17 1854-0071 TRANSISTOR NPN SI  PO=300MW FT=200MHZ 28480 1854-0071
A2Q18 1854-C071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A2Q19 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
A2Q21 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
A2Q22 1853-0010 TRANSISTOR PNP ST CHIP  PD=360MW 28480 1853-0010
A2Q23 1€54-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854~-0071
A2Q24 1853-0010 TRANSISTOR PNP ST CHIP  PD=360MW 28480 1853-2010
A2Q25 1854-0071 TRANSISTOR NPN ST PD™300MW FT=200MHZ 28480 1854-0071
AZR1 0757-0457 1 RESISTOR-FXD 47.5K 13 .125W F TUBULAR 24546 C4-1/8-T0-4752-F
A2R2 C757-0477 1 RESISTOR-FXD 332K 1% .125W F TUBULAR 30983 MF4C1/8-T0-3323~F
A2R3 0698-5542 2 RESISTOR-FXD 20K 1% .125W F TUBULAR 19701 MF4C1/8-T9-2002-F
AR4 C757-0488 1 RESISTOR-FXD 909K 1% .125W F TUBULAR 19701 MFF-1/8,T-1
A2RS 2100-3352 4 RESISTOR, VAR, TRMR, 1KOHM 10% C 73138 72XR102
A2R6 0698-4536 1 RESISTOR-FXD 340K 13 «125W F TUBULAR 19701 MF4C1/8-T0-3403-F
A2R7 0757-0430 7 RESISTOR-FXD 2.21K 1% .125W F TUBULAR 24546 C4-1/8-T0-2211~F
A2RS 0757-0440 2 RESISTOR-FXD 7.5K 1% .125W F TUBULAR 24546 C4-1/8-T0~7501-F
A2RS 0698-3274 4 RESISTOR-FXD 10K 1% .125# F TUBULAR 19701 MF4C1/8-T9-1002~F
A2R10 0757-0430 RESISTOR-FXD 2.21K 1% .125W F TUBULAR 24546 C4-1/8-T0-2211-F
A2R11 07570438 25 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/3-T0-5111~-F
AZR12 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
A2R13 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
AR14 07570416 5 RESISTUR-FXD 511 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-511R~F
AZR15 0698-4481 5 RESISTOR-FXD 1645K 1% .125W F TUBULAR 24546 C4-1/8-T0-1652~F
A2R16 0684-1051 2 RESISTOR-FXD 1M 10% .25W CC TUBULAR 01121 €B1051
A2R17 0757-0427 6 RESISTOR-FXD le5K 1% +125W F TUBULAR 24546 C4-1/8-T0-1501~F
A2R18 0698-3497 6 RESISTOR-FXD 6+04K 1% «125W F TUBULAR 16299 C4=-1/8~T0~604R~F
A2R19 0698-4443 2 RESISTOR-FXD 453K 12 .125W F TUBULAR 16299 C4-1/8-T0-4531-F
A2R21 0757-0430 RESISTOR-FXD 2.21K 1% .125W F TUBULAR 24546 C4~1/8-T0-2211-F
A2R22 6757-0280 17 RESISTOR-FXD 1K 13 .125W F TUBULAR 24548 C4-1/8-T0-1001-F

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts(Cont'd)

Model 3580A

_ Mfr

Reference | p Part Number| Oty Description Mfr Part Number
Designation Code
A2R23 0757-0442 25 RESISTOR-FXD 10K 1% +125W F TUBULAR 24546 C4=-1/3-T0-1002-F
A2R24 0757- 0427 RESISTOR-FXD 1.5K 1% .125W F TUBULAR 24546 C4-1/8-T0-1501~F
A2R25 0757-0415 2 RESISTOR-FXD 475 OHM 1% .125W F TUBULAR 24546 €4-1/8-T0-475R~F
A2R26 C757- 0407 13 RESISTOR-FXD 200 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-201~F
A2R27 0684~1041 28 RES ISTOR-FXD 100K 103 .25W CC TUBULAR 01121 CBLO41
A2R28 0684-1031 19 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 CB1031
A2R29 0684-4731 2 RESISTOR-FXD 47K 103 .25W CC TUBULAR 01121 CB4T731
A2R31 C757- 0449 10 RESISTOR-FXD 20K 1% .125W F TUBULAR 24546 C4~1/8-T0~2002~F
A2R32 C157-0449 RESISTOR-FXD 20K 1% .125W F TUBULAR 24546 C4-1/8-T0-2002~-F
A2R33 0698-3274 RESISTOR-FXD 10K 1% .125W F TUBULAR 19701 MF4C1/8-T9-1002~F
A2R34 0698-3450 1 RESISTOR-FXD 42.2K 1% .125W F TUBULAR 16299 C4-1/8-T0-4222-F
A2R35 €698-3274 RESISTOR-FXD 10K 1% .125W F TUBULAR 19701 MF4C1/8-T9-1002~F
A2R36 0698-3274 RESISTOR-FXD 10K 1% <1254 F TUBULAR 19701 MF4C1/8~T9-1002-F
A2R37 0698-5542 RESISTOR-FXD 20K 1% .125W F TUBULAR 19701 MF4C1/8~T9-2002~F
A2R38 0698-6338 1 RESISTOR-FXD 5K 1% <125W F TUBULAR 19701 MF4C1/8~T9-5001-F
A2R3S 0684-4721 4 RESISTOR-FXD 47K 10% +25W CC TUBULAR 01121 CB4721
A2R41 0684-4721 RESISTOR-FXD 4+7K 10% .25W CC TUBULAR o1121 CB&721
A2R42 0684-4721 RESISTOR-FXD 4+7K 10% .25W CC TUBULAR 01121 cB4721
A2R43 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
A2R44 0757-0438 RESISTOR-FXD 511K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
A2R45 0698-0064 1 RESISTOR-FXD 9.31K 1% .125W F TUBULAR 91637 CMF-1/8-T1~9311~F
A2R46 0684~1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 €81031
A2R4T 0684-1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 CB1031
A2R48 757~ 0446 8 RESISTOR-FXD 15K 1% .125W F TUULAR 24546 C4-1/8-T0-1502~F
A2R49 0757-0446 RESISTOR-FXD 15K 1% +125W F TUBULAR 24546 C4~-1/8-T0-1502~F
A2RE1 C698-4447 2 RESISTOR-FXD 280 OHM 1% .125W F TUBULAR 24546 C4~1/8-T0-280R~F
A2RS52 0757-0427 RESISTOR-FXD 145K 1% .125W F TUBULAR 24546 C4-1/8-T0~1501~F
A2RS53 0696~444T RESISTOR-FXD 280 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-280R-F
A2R 54 0757~ 0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/38-T0~1002-F
A2R55 0698~4435 3 RESISTOR-FXD 2.49K 1% .125W F TUBULAR 16299 C4~1/8-T0-2491~F
A2R56 0757~0438 RESISTOR-FXD S5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111~F
A2RS57 0757-0381 1 RESISTOR-FXD 15 OHM 1% .125W F TUBULAR 30983 MF4C1/8~T0-15R0-F
A2RS58 0683-0825 1 RES ISTOR-FXD 8.2 OHM 5% .25W CC TUBULAR 01121 CB82G5
A2R59 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/3-T0-5111-F
A2Ré€1 0757-0438 RESISTOR-FXD 511K 1% .125W F TUBULAR 24546 C4~1/8-T0-5111~F
A2RE2 0757-0416 RESISTOR-FXD 511 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0~511R~-F
A2RE3 a757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8-T0-1001-F
A2R64 0698-3449 2 RESISTOR-FXD 28.7K 1% .125W F TUBULAR 16299 C4-1/8-T0~2872~F
A2RE5* 0698-4387 6 RESISTOR-FXD €0.4 OHM 1% .125W F 16299 C4-1/8-T0-60R4~F

FACTORY SELECTED PART
A2R66 C698~4505 1 RESISTOR-FXD 71.5K 13 .125W F TUBULAR 24546 C4-1/8-T0-7152~F
A2RET 0757~ 0442 RESISTOR-FXD 10K 13 «125W F TUBULAR 24546 C4-1/8-70-1002~F
A2R68 0757-0446 RESISTOR-FXD 15K 1% .125W F TUBULAR 24546 C4-1/8-T0-1502-F
A2R 69 0684-2231 4 RESISTOR-FXD 22K 10% .25W CC TUBULAR oll21 CB2231
A2RT1 0757-0416 RESISTOR-FXD 511 OHM 1% .125W F TUBULAR 24546 C4~1/8-T0=-511R-F
A2RT2 0684-4741 3 RESISTOR-FXD 470K 10% .25W CC TUBULAR 01121 CB4T4L
A2R73 0698-3558 5 RESISTOR-FXD 402K 1% .125W F TUBULAR 16299 C4-1/8-T0-4021-F
A2R T4 0698-3558 RESISTOR-FXD 4.02K 1% .125W F TUBULAR 16299 C4-1/8-T0-4021~F
A2RT5 2100-3054 1 RESISTORs VAR, TRMR 50K OHM 10%. C 32997 3006P-1-503
A2RT6 0698-4486 13 RESISTOR-FXD 24.9K 1% «125W F TUBULAR 24546 C4-1/8-T0-2492~F
A2RTT 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8-T0-1001-F
A2R78 0698-4486 RESISTOR-FXD 24.9K 13 .125W F TUBULAR 24546 C4-1/8-T0-2492~F
A2RT9 0757-0416 RESISTOR-FXD 511 OHM 1% .125W F TUBULAR 24546 C4-1/8-TO~-511R=F
A2R81 0757-0416 RES ISTOR~FXD 511 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-511R-F
A2R 82 07570280 RESISTOR-FXD 1K 1% <125W F TUBULAR 24546 C4-1/8~T0~1001-F
A2R83 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8-T0-1001~F
A2R 84 0757-0421 1 RESISTOR-FXD 825 OHM 1% .125W F TUBULAR 24546 C4-1/3-T0-825R-F
A2KES5 0757-0446 RESISTOR-FXD 15K 1% .125W F TUBULAR 24546 C4-1/8-T0-1502~F
A2RB6 €698-3497 RESISTOR-FXD 6.04K 1% .125W F TUBULAR 16299 C4-1/8-T0-604R-F
A2RET 0698-4425 1 RESISTOR-FXD 154K 13 .125W F TUBULAR 16299 C4-1/8-T0-1541~F
A2R 88 0684-2231 RESISTOR-FXD 22K 10% «254 CC TUBULAR 01121 €B2231
A2RES 0684-1041 RESISTOR-FXD 100K 108 .25W CC TUBULAR 01121 CB1041
A2RS1 0684~1001 1 RESISTOR-FXD 10 OHM 10% +25W CC TUBULAR 01121 CB1001
A2R92 0684-1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 €B1031
A2RS3 0698-4484 2 RESISTOR-FXD 19+1K 1% .125W F TUBULAR 264546 C4-1/8-T0-1912~F
A2RS4 0757~0430 RESISTOR-FXD 221K 13 .125W F TUBULAR 24546 C4-1/8-T0-2211-F
A2RSS5 0684-3921 2 RESISTOR-FXD 349K 10% .25W CC TUBULAR 01121 €83921
A2RS6 0698-4461 2 RESISTOR-FXD 698 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-698R~F
A2RST 0€98-4461 RESISTOR-FXD 698 OHM 1% .125w F TUBULAR 24546 C4-1/8-T0-698R~F
A2RS8 0757-0458 4 RESISTOR-FXD 51e1K 1% .125W F TUBULAR 24546 C4-1/3-T0-5112-F
A2RSS 0684~1011 4 RESISTOR-FXD 100 OHM 10% .25w CC 01121 CB1011
A2R100 2100-3207 1 RESISTORy VARy TRMRy 5KOHM 108 C 28480 2100-3207
A2R101 C757-0427 RESISTOR-FXD 1.5K 1% .125W F TUBULAR 24546 C4-1/8-T0-1501-F
A2R102 0757~ 0446 RESISTOR-FXD 15K 1% .125# F TUBULAR 24546 C4-1/8-T0-1502~F
A2R103 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4~1/8-T0-1001~F
A2R104 0698-3488 5 RESISTOR-FXD 442 OHM 13 .125W F TUBULAR 16299 C4-1/8-T0~422R-F
A2R105 0757-0448 3 RESISTOR-FXD 18+2K 1% .125W F TUBULAR 24546 C4~1/8-T0-1822~F
AZR106 0757-0401 9 RESISTOR-FXD 100 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-101~F
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Model 3580A

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

Section VI

L Mfr
Reference 1o part Number Qty Description Mfr Part Number
Designation Code
A2R107 0757—0401 RESISTOR—FXD 100 OHM 1% .125W F TUBULAR 24546 C4—1/8—TO—101—F
A2R108 06983446 1 RESISTOR—FXD 383 OHM 1% .125W F TUBULAR 16299 C4—-1/8—TO—383R—F
A2R10S 0684-1031 RESISTOR-FXD 10K 103 .25W CC TUBULAR 01121 C81031
A2R111l 0684-1011 RESISTOR-FXD 100 OHM 10% .25W CC 01121 CB1011
A2R112 0684—-4701 7 RESISTOR-FX0 47 OHM 10% .25W CC TUBULAR 01121 CB4701
A2R113 2100-3357 1 RESISTORy VAR, TRMR, SOOKOHM 10% C 73138 72XR504
A2R114 0684-5631 1 RESISTOR-FXD 56K 10% .25W CC TUBULAR 01121 CB5631
A2R115 0684-2211 1 RESISTOR=-FXD 220 OHM 10% .25W CC 01121 €82211
A2Ul 1826~0043 15 I1C;LIN GPERATIONAL AMPLIFIER 27014 LM307H
A2U2 1820-0600 INTEGRATED CIRCUIT, DGTL, TTL DECADE 27014 DM74L90N
A2U3 1826-0043 IC;LIN;OPERATIONAL AMPLIFIER 27014 LM307H
A2U4 1826-0043 IC;LIN; CPERATIONAL AMPLIFIER 27014 LM307H
A2US 1820-0600 INTEGRATED CIRCUIT, DGTL, TTL DECADE 27014 DM74L90N
A2U6 1820-0594 1 INTEGRATED CIRCUIT, DGTL, TTL LP J-K 27014 DM74L72N
A2U7 18200427 3 IC;LIN;MISCELLANEOUS (LINEAR) 04713 MC1496G
A2U8 1820—-0600 3 INTEGRATED CIRCUIT, DGTL, TTL DECADE 27014 DM74L90N
Azus 1820-0058 3 IC;LIN;OPERAT IONAL AMPLIFIER 07263 TO9HC
A2U11 1820-0587 1 IC;DGTL ;GATE 27014 DM74L10N
A2U12 1820-0099 1 1C3;DGTL;COUNTER 01295 SN7493N
A2UL13 1820-04175 1 INTEGRATED CIRCUIT, DGTL, VOLTAGE 27014 LM306H
A2Y1 1 CRYSTAL:NOT FIELD REPLACEABLE (SEE PARA. 7-25) 28480
A3 03580-66503 1 BOARD ASSY:SWEEP 28480 03580-66503
A3C1 0180-1743 6 C:FXD ELECT 0.1 UF 10% 35VDCW 56289 1500104 X9035A2-DYS
A3C2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011
A3C3 01 80-0197 28 C:FXD ELECT 2.2 UF 102 20VDCW 56289 1500225X9020A2-DYS
A3C4 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 C067B102E1022526-COH
A3CS 0150-0050 CER 1000 PF +80-20% 1000VDCW 56289 C067B102E1022S26~CDH
A3Cé 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 CO067B102E1022526—CDH
A3CT 0180-1701 C:FXD ELECT 6.8 UF 20% 6VDCW 28480 0180-1701
A3C8 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 C0678B102E1022526—-CDH
A3C9 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A3C10 0160-2150 C:FXD MICA 33 PF 5% 28480 0160-2150
A3C11 0150-0050 C:FXD CER 1000 PF +80-20% 1000VOCW 56289 CO678102E10221526-CDH
A3C12 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 150D225X9020A2-DYS
A3C13 0160-2150 C:FXD MICA 33 PF 5% 28480 0160-2150
A3C14 0170-0042 5 C3FXD MY 0.33UF 5% 100VDCW 99515 E1-334D TYPE E120
A3C15 0180-1743 C2EXD ELECT 0.1 UF 10% 35VDCW 56289 150D104X9035A2-DYS
A3C16 0160-2611 1 C:FXD MY 1 UF 10% 50VDCwW 84411 HEW 101
A3C17 0160-0168 2 C:FXD MY 0.1 UF 10Z 200VDCW 56289 192P 10492-PTS
A3C18 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 C0678B102E1022526~CDH
A3C19 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 562 89 1500225X9020A2~-DYS
A3C20 0150-0050 C:FXD CER 1000 PF +80-20% 1000VDCW 56289 CO067B102E1022S26-CDH
A3C21 0160-0170 3 C:FXD CER 0.22 UF +80-20% 25VDCW 562 89 5C9BS—-CML
A3C22 0160-0170 C:FXD CER 0.22 UF +#80-20% 25VDCHW 56289 5C9B S-CML
A3C23 0160-0170 C:FXD CER 0.22 UF +80-20% 25VDCW 56289 5098 S—-CML
A3C24 0140-0149 C:FXD MICA 470 PF 5% 72136 DM15F47143S
A3CR1 1901-0040 DIODE:SILICON S0 MA 30 WV 07263 FDG1088
A3CR2 1902-3128 2 DIODE:7.32V 5% 28480 1902-3128
A3CR3 1910-0016 4 DIODE:GE 60 WIV 28480 1910-0016
A3CR4 1910-0016 DIODE:GE 60 WIV 28480 1910~-0016
A3CRS 1910-0016 DIODE:GE 60 WIV 28480 1910-0016
A3CR6 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR7 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A3CRS8 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR9 1901-0040 DIONDE:SILICON SO MA 30 WV 07263 FDG1088
A3CR11 1901-0040 DIONDE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR12Z 1910-0016 DIDDE:GE 60 WIV 28480 1910-0016
A3CR13 1901-0040 DIODE:SILICON 50 MA 30 Wy 07263 £DG1088
A3CR14 1901-0040 OIODE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR15 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR16 1901 -0586 1 DIODE:SI 30 WV 10 PA LEAKAGE 28480 1901-0586
A3CRL7 1902-3182 2 DIODE BREAKDOWN:SILICON 12.1V 5% 28480 1902-3182
A3CR18 1901-0040 DICDE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR1S 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR21 1902-3128 DIODE:7.32V S% 28480 1902-3128
A3CR22 1901-0040 DIDDE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR23 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A3CR24 1902-3085 1 DIODE BREAKDOWN:4.75V 5% 400MW 28480 1902-3085
A301 18556-0237 2 TSTR:SI FET 28480 1855-0237
A3Q2 1854—0071 TSTR:S! NPN(SELECTED FROM 2N3704) 28480 1854—-0071
A3Q3 1855-0368 4 TSTR:FET SI NPN N-CHANNFL 28480 1855-0368
A304 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A3Q5 1855-0082 1 TSTR:SI FET P-CHANNFL 28480 1855-0082
A3Q6 1854~-0071 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071
A3Q7 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
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A3Q8 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3Q9 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3011 1854-0087 4 TSTR:SI NPN 80131 2N3417
A3012 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3013 1854-0071 TSTRzSI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3014 1855-0308 TSTR:SI NPN DUAL 28480 1855-0308
A3015 1855-0386 2 TSTR:FET N-CHANNEL 80131 2N4392
A3016 1853-0010 TSTR:SI PNP{SELECTED FROM 2N3251) 28480 1853-0010
A3017 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3018 1854-0071 TSTR:SI NPNI{SELECTED FROM 2N3704) 28480 1854-0071
A3019 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3021 1853-0010 TSTR:SI PNP{SELECTED FROM 2N3251) 28480 1853-0010
A3022 1854-0087 TSTR:SI NPN 80131 2N3417
A3023 1853-0010 TSTR:3SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A3Q024 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3025 1854-0354 TSTR:SI NPN 28480 1854-0354%
A3026 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A3027 1853-0010 TSTR:SI PNP{SELECTED FROM 2N3251) 28480 1853-0010
A3Q28 1853-0010 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853-0010
A3029 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A3031 1853-0010 TSTR: SI PNP (SELECTED FROM 2N3251) 28480 1853-0010
A3032 1855-0368 TSTR: SI NPN N—CHANNEL 28480 1855-0368
A3033 1855—0237 TSTR: FET SI 28480 18565-0237
A3Q34 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A3Q35 1855-0368 TSTR:FET SI NPN N-CHANNEL 28480 1855-0368
A3036 1855-0368 TSTRIFET SI NPN N-CHANNEL 28480 1855-0368
A3037 1853-0016 5 TSTR:SI PNP 80131 2N3638
A3038 1854~-0071 TSTR:SI NPN(SFLECTED FROM 2N3704) 28480 1854-0071
A3039 1853-0016 TSTR:SI PNP 80131 2N3638
A3041 1853-0016 TSTR:SI PNP 80131 2N3638
A3042 1854-0087 TSTR:SI NPN 80131 2N3417
A3043 1854-0087 TSTR:SI NPN 80131 2N3417
A3044 1853-0016 TSTR:SI PNP 80131 2N3638
A3R1 0698-4479 2 RIFXD FLM 14K OHM 1Z 1/38W 28480 0698-4479
A3R2 0757-0426 4 R3FXD FLM 1.3K OHM 1% 1/8W 28480 0757-0426
A3R3 0698-4479 R3FXD FLM 14K OHM 1% 1/8W 28480 0698-4479
A3R& 0757-0272 3 RIFXD FLM 52.3K OHM 1ZX 1/8W 28480 0757-0272
A3RS 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 Cc8 1031
A3R6 0684-5641 3 RIFXD COMP 560K OHM 10% 1/4W 01121 CB 5641
A3R7 0684-1041 R:FXD COMP 100K OHM 103 1/4W 01121 CB 1041
A3R8 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3RS 0684~3331 12 R:FXD COMP 33K OHM 10% 1/4W 01121 €8 333}
A3R11 0757-0457 R:FXD MET FLM 47.5K OHM 1% 1/8W 28480 0757-0457
A3R12 0698-3228 R3FXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
A3R13 0698-4486 RIFXD MET FLM 24.9K OHM 1% 1/8W 28480. 0698-4486
A3R14 2100-3273 4 R:VAR TRIMMER 2K OHM 102% TYPE VI 1/2W 28480 2100-3273
A3R15 0757-0483 2 R:FXD MET FLM 562K OHM 1% 1/8wW 28480 0757-0483
A3R16 0684—-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 €8 1031
A3R17 0684—-4731 R:FXD COMP 47K OHM 10% 1/4W 01121 CB 4731
A3R18 0684—6831 3 R:FXD COMP 68K OHM 10% 1/4W 01121 CB 6831
A3R19 0684—1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3R21 0757-0442 R:FXD MET FLM 10.0K DHM 1% 1/8W 28480 0757-0442
A3R22 0698-4486 R:FXD MET FLM 24.9K OHM 1% 1/8W 28480 0698-4486
A3R23 0684-1061 1 R:FXD COMP 10 MEGOHM 10% 1/4W 01121 C8 1061
A3R24 0757-0442 R3FXD MET FLM 10.0K OHM 1% 1/8wW 28480 0757-0442
A3R25 0757-0442 R3FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A3R26 0684~1041 R:FXD COMP 100K OHM 103 L/4W 01121 CB 1041
A3R27 0684-1041 RIFXD COMP 100K OHM 10% 1/4M 01121 CB 1041
A3R28 0684-1041 ‘R3FXD COMP 100K OHM 10X 1/4M oi121 C8 1041
A3R29 0698-4484 RFXD FLM 19.1K OHM 1% 1/8W 28480 06984484
A3R31 0698-4484 R:FXD FLM 19.1K OHM 1% 1/8W 28480 0698-4484
A3R32 0684-1031 R:FXD COMP 10K OHM 10Z 1/4W 01121 €8 1031
A3R33 0698-4489 R:FXD FLM 28K OHM 1% 1/8W 28480 0698-4489
A3R34 0684—-1011 R2FXD COMP 100 OHM 10% 1/4W 01121 Cc8 1011
A3R35 0684-1041 R:FXD COMP 100K OHM 10% 1/4% 01121 CB 1041
A3R36 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB8 1041
A3R37 0684-4731 RIFXD COMP 47K OHM 10% 1/4W 01121 CB 4731
A3R38 0684-2251 3 RIFXD COMP 2.2 MEGOHM 10% 1/4W 01121 C8 2251
A3R39 0684-3331 R2FXD COMP 33K OHM 10% 1/4W oL121 €8 3331
A3R41 0684-1531 15 RI:FXD COMP 15K OHM 10% 1/4W o1121 C€B 1531
A3R42 0684-5621 10 RIFXD COMP 5.6K OHM 10% 1/4W 01121 C8 5621
A3R43 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3R44 0684-1031 R3FXD COMP 10K OHM 10% 1/4W 01121 CcB 1031
A3R45 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3R46 0684-4731 ‘R3FXD COMP 47K OHM 10% 1/4W o1121 C8 4731
A3R47 0684-1031 RIFXD COMP 10K OHM 10% 1/4W 01121 €8 1031
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A3R48 0684-1041 RIFXD COMP 100K OHM 10Z 1/4W 01121 CR 1041
A3R49 0684-4731 R:FXD COMP 47K OHM 10% 1/4W 01121 CB 4731
A3RS1 0684-4731 R:FXD COMP 47K OHM 10% 1/4W 01121 CB 4731
A3RS52 0684-2231 RIFXD COMP 22K OHM 10% 1/4W 01121 B 2231
A3RS3 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3R54 2100-3273 R:VAR TRIMMFR 2K OHM 10X TYPE VI 1/2W 28480 2100-3273
A3RS55 0684-1041 R:FXD COMP 100K OHM LOZ 1/4W 01121 CB 1041
A3R56 0684-4731 RIFXD COMP 47K OHM 10%Z 1/4W 01121 CB 4731
A3RST 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 €8 1041
A3RS58 0684-1041 RIFXD COMP 100K OHM 10% 1/4W otr121 CB 1041
A3R59 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3R61 0684-4731 RIFXD COMP 47K OHM 102 1/4W 01121 CR 4731
A3R62 0684-4741 R:FXD COMP 470K OHM 10% 1/4W 01121 CB 4741
A3R63 0684-4731 R:FXD COMP 47K OHM 10% 1/4W 01121 CB 4731
A3R64 0684-1041 R:FXD COMP 100K DHM 10% 1/4W o1121 €CB 1041
A3R65 0684-1041 RIFXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3R66 0698-5922 1 R:FXD MET FLM 1.8 MEGOHM 1.0% 1/2W 28480 0698-5922
A3R67 0698-3572 3 R:FXD FLM 60.4K OHM 1% 1/8W 28480 0698-3572
A3R68 0698-3499 6 R:FXD FLM 40.2K OHM 1% 1/8W 28480 0698-3499
A3R69 0757-0449 36 R:FXD FLM 20K OHM 1% 1/8W 28480 0757-0449
A3RT1 0757-0449 R:FXD FLM 20K OHM 1Z% 1/8W 28480 07570449
A3RT2 0757-0426 R:FXD FLM 13K OHM 1% 1/8W 28480 0757-0426
A3R73 0757-0272 R:FXD FLM 52.3K OHM 1% 1/8W 28480 0757-0272
A3R74 0757-0449 RFXD FLM 20K OHM 1% 1/8W 28480 0757-0449
A3RT5 0684-1041 R:FXD COMP 100K OHM 10X 1/4W 01121 CB 1041
A3R76 2100-3357 R:VAR CERMET 500K OHM 10% TYPE VI 1/2wW 28480 2100-3357
A3RT7 0698-0077 5 RIFXD MET FLM 93.1K OHM 1% 1/8W 28480 0698—-0077
A3R78 0698-0077 R:FXD MET FLM 93.1K OHM 1% 1/8W 28480 0698-0077
A3R79 Q757-0277 1 RIFXD MET FLM 49.9 OHM 1% 1/84W 28480 0757-0277
A3R81 0757-0475 1 RIFXD MET FLM 274K OHM 1% 1/8W 28480 0757-0475
A3R 82 0757-0346 1 R:FXD MET FLM 10 OHM 1% 1/8w 28480 0757-0346
A3R 83 0698-4497 1 R:FXD FLM 48.7K OHM 1% 1/8W 28480 0698—-4497
A3R 84 0684-2231 R:FXD COMP 22K OHM 10% 1/4W 01121 B 2231
A3R8S 0684-1041 RI:FXD COMP 100K OHM 10% 1/4w o1121 C8 1041
A3R86 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 CB 1031
A3R87 0698-0077 RIFXD MFT FLM 93.1K OHM 1% 1/8W 28480 0698—-0077
A3R88 * 0757-0199 1 R:FXD MET FLM 21.5K OHM 1% 1/8W SELECTEDPART 28480 0757-0199
A3R89 0684-2231 R:FXD COMP 22K OHM 10X 1/4W 01121 c8 2231
A3R9L 0684-4731 R:FXD COMP 47K OHM 10% 1/4W 01121 CB 4731
A3R92 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 C8 1041
A3R93 0684-3331 RIFXD COMP 33K OHM 10% 1/4W 01121 CB 3331
A3RS4 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 C8 1041
A3RSS 0698-3279 9 R3IFXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
A3R96, R97 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 C8 1041
A3R98 07570442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A3R99 06842231 R:FXD COMP 22K OHM 10% 1/4W 01121 CB 2231
A3R101 0684—2231 R:FXD COMP 22K OHM 10% 1/4W 01121 CB 2231
A3R102, 103 0684—1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3R104 06842231 R:FXD COMP 22K OHM 10% 1/4W 01121 CB 2231
A3R105 0684—-5641 R:FXD COMP 560K OHM 10% 1/4W 01121 CB 5641
A3R106 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 €8 1041
A3R107 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 C8. 1041
A3R108 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 €8 1041
A3R109 0684-1041 RIFXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3R110 0698-3279 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
A3R112 0684—-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A3S1 3101-1312 1 SWITCH:SULIDE SPDT 0.5A 125V AC/DC 79727 6132-0003
A3U1 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A3u2 1820-0223 5 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
A3u3 1826-0043 TC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A3U4 1820-0223 INTEGRATED CIRCUIT:0OPERATICONAL AMPL. 28480 1820-0223
A3U5 1820-0777 1 IC:TTL LOW POWER BCD TO DECODER 28480 1820-0777
A3U6 1820-0595 1 TC:TTL LP DUAL J-K MASTER SLAVE F/F 12040 DM74L73N
A3U7 1820-0594 TC:TTL J-K MASTER SLAVE F/F 12040 DM74LT72N
A3U8 1820-0583 1 TIC:TTL LP QUAD 2-INPT NAND GATF 12040 DM74LOON
A3U9 1820-0588 3 IC:TTL LP 4-INPT NAND GATE 12040 DMT41L20N
A3uUll 1820-0584 1 IC:TTL LP QUAD 2-1INPT NOR GATE 12040 DM74LO2N
A3ul2 1820-0587 IC:TTL LP TRIPLE 3-INPT NAND GATE 12040 DMT4L10N
A3u1i3 1820-0588 IC:TTL LP 4-INPT NAND GATF 12040 DM74L20N.
A3U1l4 1820-0588 IC:TTL LP 4-INPT NAND GATE 12040 DMT741L.20N
A3U1S 1826-0043 IC:LINFAR OPERATIONAL AMPLIFIER 28480 1826-0043

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts(Cont’d)

Model 3580A

Reference = Mfr
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Designation ty P Code
A4 03581-66504 1 BOARD ASSY, DETECTOR 28480 03581~-66504
A4C1 0180-0210 CAPACITCR-FXDs 3.3UF¢-20% 15vDC TA 56289 1500335X0015A2
A4C2 0180-0210 CAPACITCR-FXD; 3.3UF+20% 15VDC TA 56289 150D335X0015A2
A4C3 0150-0093 CAPACITOR-FXD .01UF+B0-203 100WVDC 28480 0150-0093
A4C4H €150-0093 CAPACITOR-FXD .01lUF+80-20% IQOHVDC 28480 0150-0063
A4CS 0150-0093 CAPACITOR-FXD .O1UF+80~20% 100WVDC 28480 0150-0093
A4CE 0150-0093 CAPACITOR-FXD <OlUF+80-20% 100WVDC 28480 0150-0093
A4CT Q0150-0093 CAPACITOR-FXD +01UF+80-20% 100WVDC 28480 0150-0093
A4CS8 0150-0093 CAPACITOR-FXD «01UF+80-20% 100WVDC 28480 0150-0093
A4CY 0180~-1735 2 CAPACITOR=FXD; .22UF+-10% 35VDC TA 56289 150D224X9035A2
A4C11 0160-0363 1 CAPACITOR-FXD 620PF+-5% 300WVDC 28480 0160-0363
A4C1l2 €150-0053 CAPACITOR~FXD «01UF+80-20% 100WVDC 28480 0150-0093
A4C13 0140~-0159 1 CAPACITOR-FXD .003UF+-2% 300WVDC 72136 DM19F302G0300WVICR
A4C14 0150-0093 CAPACITOR=FXD +01UF+80~20% 100RVDC 28480 0150-0093
A4C15 0180-0197 26 CAPACITGR-FXD; 2.2UF+-10% 20vDC TA 56289 150D225X9020A2
A4Clé 0160-0153 1 CAPACITOR-FXD «001UF+-10% 200WVDC 56289 292P10292
A4C17 0150-0084 CAPACITOR-FXD «lUF+80-20% 100WVDC 28480 0150-0084
A4C18 0160-0763 12 CAPACITOR-FXD 5PF+-10% S00WVDC 28480 0160-0763
A4C19 016C-2204 10 CAPACITOR-FXD 100PF+-5% 300WVDC 28480 0160-2204
A4C21 0150-0084 CAPACITOR-FXD .1UF+80-20% 100WVDC 28480 0150-0034
A4C22 0150-0084 CAPACITOR-FXD .1UF+#80-20% 100WVDC 28480 0150-0084%
A4C23 0160-0763 CAPACITOR-FXD S5PF+-10% 500WVDC 28480 0160-0763
A4C24 016C-2204 CAPACITGR~-FXD 100PF+-5% 300WVDC 28480 0160-2204
A4C25 0150-0084 CAPACITOR-FXD «1UF+80-20% 100WVDC 28480 0150-0084
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Section VI

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

Reference |1p part Number Qty Description Mfr Part Number
Designation Code
A4C26 015G-0084 CAPACITOR-FXD +1UF+80-20% 100WVDC 28480 0150-0084
A4C27 0160-0763 CAPACITOR-FXD SPF+-10% 500WVDC 28480 0160-0763
A4C28 0160-2204 CAPACITOR-FXD 100PF+-5% 300WVDC 28480 01602204
A4C29 0150-0084 CAPACITOR-FXD «lUF+80-20% 10OWVDC 28480 0150-0084
A4C31 €150-0084 CAPACITOR-FXD .1UF#80-20% 100WVDC 28480 0150-0084
A4C32 0160-0763 CAPACITOR-FXD 5PF+-10% 500WVOC 286480 0160-0763
A4C33 016C-2204 CAPACITOR-FXD 100PF+-5% 300WVDC 28480 01602204
A4C34 0160-3094 CAPACITOR—FXD .1UF +-10% 100WVDC CER 28480 01603094
A4C35 0180-0210 CAPACITOR—FXD 3.3UF +-20% 15VDC TA 56289 150D335X0015A2
A4C36 01602960 CAPACITOR—FXD .05UF +-20% 100WVDC 28480 01602960
A4C3T 0180-0106 CAPACITOR-FXD; 60UF+-20% 6VOC TA-SOLID 56289 1500606X000682
A4C38 0180-0197 CAPACITOR-FXD; 2.2UF+=10% 20VDC TA 56289 1500225X902042
A4C39 016C-2605 CAPACITOR-FXD .02UF+80-20% 25KVDC 28480 0160-2605
A4C41 016C-2605 CAPACITOR-FXD .02UF+80-20% 25WVDC 28480 0160-2605
A4C42 0150-0093 CAPACITOR-FXD .OlUF+80-20% 100WVDC 28480 0150-0093
A4C43 0160-2204 CAPACITOR-FXD 100PF+-5% 300WVDC 28480 0160~-2204
A4C44 0150-0022 CAPACITOR-FXD 3.3PF4-10% 500WVDC 95121 TYPE QC
A4C45 0150-0093 CAPACITOR-FXD +01UF+80-20% L0OWVDC 28480 0150-0093
A4C46 0150-0093 CAPACITOR-FXD +01UF+80-20% 10OWVDC 28480 0150-0093
A4C4T 0150-0093 CAPACITOR-FXD .01UF+80-20% LOOWVDC 28480 0150-0093
A4C48 0150-0093 CAPACITOR-FXD .01UF+80-20% 100WVDC 28480 0150-0093
A4C49 0180-0291 10 CAPACITOR-FXD; 1UF+-10% 35VDC TA-SOLID 56289 1500105X9035A2
A4CS1 0180-0291 CAPACITOR-FXD; 1UF+-10% 35vDC TA-SOLID 556289 150D105X9035A2
A4C52 0180-0210 CAPACITCR-FXD; 3.3UF+-20% 15VDC TA 56289 1500335X0015A2
A4C53 0160-2605 CAPACITOR~FXD +02UF+80-20% 25WVDC 28480 0160-2605
A4C54 0160-2204 CAPACITOR-FXD 100PF4+-5% 300WVDC 28480 0160-2204
A4CES 0150-0022 CAPACITOR-FXD 3.3PF+-10% 500WVDC 95121 TYPE QC
A4C56 0180-1743 CAPACITOR-FXD; «lUF+-10% 35VDC TA-SOLID 56289 1500104X9035A2
A4C57 €150-0093 CAPACITOR=FXD +0lUF+80-20% LOOWVOC 28480 0150-0093
A4CS8 0150-0093 CAPACITOR-FXD 01UF+80-20% LOOWVOC 28480 0150-0093
A4C5S 0160-2605 CAPACITOR-FXD .02UF+80-20% 25WVDC 28480 0160-2605
A4C6l 0160-2605 CAPACITOR-FXD 02UF+80-20% 25WVDC 28480 0160-2605
A4C62 0160-2960 CAPACITOR-FXD .05UF+-20% LOOWVDC 28480 0160-2960
A4C63 0160-0763 CAPACITOR~FXD 5PF+-10% S0OWVDC 28480 0160-0763
A4CESs 0150-0084 CAPACITOR=FXD «lUF+80-20% 10OWVDC 28480 0150-0084
A4C65 0160-2960 CAPACITOR-FXD .05UF+-20% 100WVDC 28480 0160-2960
A4CE6 0160-0154 CAPACITOR-FXD +0022UF+-10% 200WVDC 56289 292p22292
A4C67 0160-0154 CAPACITOR-FXD +0022UF+-10% 200WVDC 56289 292p22292
A4C68 0160-0157 1 CAPACITOR-FXD 0047UF+-10% 200WVDC 56289 292P47292
A4CE9 0140-0198 1 CAPACITOR-FXD 200PF+-5% 300KVDC 72136 DML5F201J0300WVLCR
A4CT0 0160-2960 CAPACITOR-FXD +05UF+-20% 100WVDC 28480 0160-2960
A4CTL 0180-0157 CAPACITOR-FXD; 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
A4CT2 0180-1746 18 CAPACITOR-FXD; 15UF+-10% 20VDC TA-SOLID 56289 150D156X902082
A4C73 0180-1746 CAPACITOR-FXD; 15UF+-10% 20VDC TA-SOLID 56289 150D156X902082
A4CT4 0180-0197 CAPACITGR-FXD; 2.2UF+-10% 20VDC TA 56289 1500225X9020A2
A4CTS 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 1500226X9015B2
A4CT6 0180-0197 CAPACITOR=FXD; 2.2UF+-10% 20VOC TA 56289 150D225X9020A2
A4CTT 0180~1746 CAPACITOR-FXD; 15UF+-10% 20VDC TA-SOLID 56289 150D156X902082
A4c78 0180-1746 CAPACITOR-FXD; 15UF+-10% 20VDC TA-SOLID 56289 150D156X902082
A4CT9 0180-1746 CAPACITOR-FXD; 15UF+-10% 20VDC TA-SOLID 56289 150D156X9020B2
A4CB1 0180-0197 CAPACLTOR-FXD; 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
A4CB2 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 150D226X901582
A4CRL 1901-0040 DIODE; SWITCHING: 5 30V MAX VRM 50MA 28480 1901-0040
A4CR2 1901-0040 DIODE; SWITCHING;  ; 30V MAX VRM 50MA 28480 1901-0040
A4CR3 1901-0040 DIODE; SWITCHING: ; 30V MAX VRM 50MA 28480 1901-0040
A4CR4 1901-0040 DIODE; SWITCHINGS 3 30V MAX VRM 50MA 28480 19010040
A4CRS 1901-0040 DIODE; SWITCHING: 3 30V MAX VRM S50MA 28480 1901-0040
A4CR6 1901-0040 DIODE; SWITCHING; 3 30V MAX VRM S50MA 28480 1901-0040
A4CR7 1901-0040 DIODE; SWITCHING; ; 30V MAX VRM SOMA 28480 1901-0040
A4CR8 1901-0040 DIODE; SWITCHING: i 30V MAX VRM 50MA 28480 1901-0040
A4CRS 1901-0040 DIODE; SWITCHINGS & 30V MAX VRM SQMA 28480 1901-0040
A4CRLL 1901~0040 DIODE; SWITCHING: i 30V MAX VRM 50MA 28480 1901-0040
A4CR12 1901-0040 DIODE; SWITCHINGS 3 30V MAX VRM SOMA 28480 1901-0040
A4CR13 1901-0179 8 DIODE; SWITCHING; 3 15V MAX VRM 50MA 28480 1901-0179
A4CR14 1901-0179 DIODE; SWEITCHING;  § 15V MAX VRM 50MA 28480 1901-0179
A4CR1S 1901-0179 DIODE; SWITCHING ; 15V MAX VRM 5QMA 28480 1901-0179
A4CR16 1901-0179 DIODE; SWITCHING: 3 15V MAX VRM S50MA 28480 1901-0179
A4CRLT 1901-0179 DIODE; SWITCHING: 3 15V MAX VRM 50MA 28480 1901-0179
A4CR18 1901-0179 DIODE; SWITCHINGS 5 15V MAX VRM S50MA 28480 1901-0179
A4CR19 1901-0179 DIODE; SWITCHING: ; 15V MAX VRM 50MA 28480 1901-0179
A4CR21 1901-0179 DIODE; SWITCHING; ; 15V MAX VRM 5QMA 28480 1901-0179
A4CR22 1901-0040 DIODE; SWITCHING; 3 30V MAX VRM 50MA 28480 1901-0040
A4CR23 1901-0040 DIODE; SWITCHING; ; 30V MAX VRM 50MA 28480 1901-0040
A4CR24 1901-0040 DIODE; SWITCHING: 5 30V MAX VRM 50MA 28480 1901-0040
A4CR25 1901-0040 DLODE; SWITCHING; ; 30V MAX VRM 50MA 28480 1901-0040

See introduction to this section for ordering information
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A4CR26 1501-0040 DICDE; SWITCHING; 3 30V MAX VRM 50MA 28480 1901-0040
A4CR27 1901-0040 DIODE; SWITCHING;: 3 30V MAX VRM 50MA 28480 1901-0040
A4CR28 1901-0040 DIOGDEs SWITCHING; 3 30V MAX VRM 50MA 28480 1901-20490
A4CR29 1902-0048 1 DICODE; ZENER; 681V VZ; .4W MAX PD 28480 1902-0048
A4CR31 1501-0347 DIODE; SCHOTTKY; 5 8V MAX VRM 28480 1901-2347
A4CR32 1901-0347 DIODE; SCHOTTKY; 3 8V MAX VRM 28480 1901-9347
A4l l S10C-3261 1 COIL:sFXD 846 UH 28480 9100-3261
A4L2 $160-0541 2 COIL, FXDs MOLDED RF CHOKE, 250UH 10% 04213 1670-1
A4L3 $140-0129 7 COIL; FXD; MOLDED RF CHOKE; 220UH 5% 24226 157223
A4L4 5140-0129 COIL; £XDs; MOLDED RF CHOKE; 220UH 5% 24226 157223
A4LS 9140-0129 COIL; FXD; MOLDED RF CHOKE; 220UH 5% 24226 157223
A4LE $100-0541 COIL, FXDs MOLDED RF CHOKE, 250UH 10% 04213 1670-1
A4LT 9140-0129 COIL; FXD; MOLDED RF CHOKE; 220UH 5% 24226 157223
A4L8 $14C-0129 CCIL; FXD; MOLDED RF CHOKE; 220UH 5% 24226 157223
A4L9 9140-0129 COIL; FXDs; MOLDED RF CHOKE; 220UH 5% 24226 157223
A4L1l 9140-0129 COIL; £xD; MOLDED RF CHOKE; 220UH 5% 24226 157223
A4MP1 4040-0752 2 EXTRACTOR:PC BOARD, YELLON 28480 4040-0752
A4MP2 1200-0462 18 SOCKET, ELECy IC 1-CONT STRIP PKG DIP 24995 3-116141-2
A4MP3 6960-0080 PLUGy HOLE, STANDARD HD, .185 DIA 98291 119-0052-00-0-009
A4Q1 1854-0071 TRANSISTOR NPN SI PD=300MH FT=200MHZ 28480 1854-0071
A4Q2 1854~-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Q3 1854-0071 TRANSISTOR NPN S1 PD=300MN FT=200MHZ 28480 1854-0071
A4Q4 1853-0010 TRANSISTOR PNP SI CHIP PD=360MW 28480 1853-0010
A4Q5 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Qé 1853-0010 TRANSISTOR PNP SI CHIP PD=360MW 28480 1853-0010
A4QT7 1854~-0071 TRANSISTOR NPN S1 PD=300MW FT=200MHZ 28480 1854-0071
A4Q8 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Q9 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Qll 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Ql2 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Q13 1854~-0071 TRANSISTOR NPN SI PD=300MKW FT=200MKZ 28480 1854-0071
A4Q14 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Q15 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Q16 1853-0010 TRANSISTOR PNP SI CHIP PD=360MHW 28480 1853-0010
A4R1 A 2100-3350 1 RESISTOR, VAR, 200 OHM 1/2W. 28480 2100-3350
A4R2 A 2100-3349 1 RESISTOR, VAR, 100 OHM 1/2W 28480 2100-3349
A4R3 2100-3352 RESISTORy, VAR, TRMR, 1KOHM 10% C 73138 T2XR102
A4R4 2100-3352 RESISTOR, VAR, TRMR, 1KOHM 10%Z C 73138 T72XR102
A4R5 2100-3353 1 RESISTORy, VARs TRMR, 20KOHM 10% C 73138 2XR203
A4R6 2100-3351 RESISTORy VARy TRMRy 500 OHM 10% C 73138 T2XR501
A4R7 2100-3273 RESISTORy VAR, TRMR, 2KOHM 10% C 28480 2100-3273
A4R S8 2100-3273 RESISTORy, VARy TRMR, 2KOHM 10% C 28480 2100-3273
A4R9 2100-3354 2 RESISTOR, VAR, TRMR, 50KOHM 10% C 73138 72XR504
A4R 10 2100~3354 RESISTORs VARy TRMR, S50KOHM 102 C 73138 T2XR504
A4R11 2100-3273 RESISTOR, VAR, TRMR, 2KOHM 10% C 73138 72XR202
A4R12 0757-0449 RESISTOR-FXD 20K 1% .125W F TUBULAR 24546 C4-1/8-T0-2002-F
A4R13 0757-0449 RESISTOR-FXD 20K 1% .125W F TUBULAR 24546 C4-1/8-7T0-2002~F
A4R14 0757-0274 1 RESISTOR-FXD 1.21K 1% .125W F TUBULAR 24546 C4-1/8-T0-1213-F
A4R15 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
A4R 16 €698-3449 RESISTOR-FXD 28.7K 1% .125W F TUBULAR 16299 C4-1/8-T0~2872-F
A4R17 0698-4436 1 RESISTOR-FXD 2.8K 1% .125W F TUBULAR 162%9 C4-1/8-T0-2801-F
A4R18* 0757-0282 1 RESISTOR—FXD FLM 221 OHM 1% 1/8W 24546 C4-1/8-TO—221R—F
A4R19 0684-1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 €B1031
A4R 20 0684-1031 RESISTOR-FXD 10K 10%Z .25# CC TUBULAR 01121 CBl1031
A4R21* 06983443 RESISTOR-FXD MET FLM 287 OHM 1% 1/8W 28480 0698-3443
A4R22 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8-T0-1001-F
A4R23 0757-0469 3 RESISTOR-FXD 150K 1% .125W F TUBULAR 264546 C4-1/8-T0-1503~-F
A4R 24 0757-0469 RESISTOR-FXD 150K 1% <1256 F TUBULAR 24546 C4-1/8-T0-1503-F
A4R 25 0757-0280 RESISTOR=-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8-T0-1001~F
A4R 26 0757-0449 RESISTOR-FXD 20K 1% .125W F TUBULAR 24546 C4-1/8-T0-2002~-F
A4R27 0757-0449 RESISTOR-FXD 20K 1% .125W F TUBULAR 24546 C4~1/8-T0~2002-F
A4R 28 0684~-3331 9 RESISTOR-FXD 33K 10% .25W CC TUBULAR oL121 €B3331
A4R29 0684~-1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 CBl031
A4R31 0684~-1031 RESISTOR-FXD 10K 102 <.25W CC TUBULAR 01121 ¢8l1031
A4R32 0684-3331 RESISTOR-FXD 33K 10X .25W CC TUBULAR 01121 €83331
A4R33 0684-1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR o1121 €81031
A4R 34 0684-1031 RESISTOR-FXD 10K 10%Z .25W CC TUBULAR oLi21 CB1031
A4R35 0684-3331 RESISTOR-FXD 33K 10% .25W CC TUBULAR 01121 €83331
A4R36 0684~-3331 RESISTOR-FXD 33K 10% .25W CC TUBULAR 01121 €83331
A4R37 0684-1831 1 RESISTOR-FXD 18K 10% .25wWw CC TUBULAR 01121 €81831
A4R38 0684-1531 15 RESISTOR-FXD 15K 10% .25W CC TUBULAR 01121 CB1531
A4R 39 0757-0426 RESISTOR-FXD 1.3K 12 .125W F TUBULAR 24546 €4-1/8-T0-1301-F
A4R41 0757-03S4 3 RESISTOR-FXD 51e1 OHM 1% .125W F 24546 C4-1/8-T0-51R1~-F
A4R 42 0757-0401 RESISTOR-FXD 100 OHM 1% .125W F TUBULAR 24546 C4-1/8-7T0-101-F
A4R43 0698-3488 RESISTOR-FXD 442 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0—-422R~-F

A See Schematic
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Model 3580A

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

Section VI

. Mfr

Reference .o part Number| Qty Description Mfr Part Number
Designation Code
A4R44 0757-0401 RESISTOR-FXD 100 OHM 1% <1250 F TUBULAR 24546 C4-1/8-T0-101-F
A4R 45 C757-0401 RESISTOR-FXD 100 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-101-F
A4R46 069 8-4483 4 RESISTOR-FXD 18e7K 1% «125W F TUBULAR 24546 C4-1/8-T0-1872-F
A4R4T 0757-0465 7 RESISTOR-FXD 100K 1% .125W F TUBULAR 24546 C4-1/8-T0-1003~-F
A4R48 0698-4483 RESISTOR-FXD 18+7K 1% «125W F TUBULAR 24546 C4-1/8-T0~-1872-F
A4R 49 0684-5641 1 RESISTOR-FXD 560K 10% .25W CC TUBULAR 01121 €B5641
A4R51 0684-1531 RESISTOR-FXD 15K 10% .25W CC TUBULAR 01121 CB81531
A4RS2 0684-2221 1 RESISTOR=FXD 2+2K 10% .25W CC TUBULAR 01121 €B2221
A4RE3 0684-1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 €B1031
A4RS4 06844731 RESISTOR-FXD 47K l0%Z .25wWw CC TUBULAR o1121 CB4731
A4R55 0684-1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 CB1031
A4RS6 0698-4434 1 RESISTOR-FXD 232K 1% +125W F TUBULAR 16299 C4-1/8-T0-2321-F
A4RST 0757—-0346 1 RESISTOR—FXD 10 OHM 1% .125W F TUBULAR AR 24546 C4—1/8—-T0O—-100—F
A4RES 0757-0280 RESISTOR—FXD 1K 1% .125W F TUBULAR 264546 C4—1/8-T0O-1001--F
A4R5S 0757-0273 5 RESISTOR—FXD 3.01K 1% .125W F TUBULAR 24546 C4-1/8-TO-3011—-F
A4R61 0698—3245 8 RESISTOR-FXD 20.5K 1% .125W F TUBULAR 264546 C4—1/8—T0—2052—F
A4RE2 0698-4488 RESISTOR-FXD 26+7K 1% .125W F TUBULAR 24546 C4-1/8-T0-2672~-F
A4RE3 0757-0273 RESISTOR=-FXD 3.01K 1% .125W F TUBULAR 24546 C4-1/8-T0-3011-F
A4RES 0698—-3245 RESISTOR-FXD 20.5K 1% 125W F TUBULAR 24546 C4—1/8—-T0—2052—-F
A4RES C698-4488 RESISTOR-FXD 267K 1% .125W F TUBULAR 24546 C4-1/8-T0-2672-F
A4RE6 0757-0273 RESISTOR-FXD 3.01K 1% .125W F TUBULAR 24546 C4-1/8-T0-3011-F
A4R6T 0698-3245 RESISTOR-FXD 205K 1% .125W F TUBULAR 24546 C4—1/8-T0-2052—F
A4REE 0698-3279 7 RESISTOR-FXD 499K 1% .125W F TUBULAR 16299 C4-1/8-T0-4991~-F
A4RE9 0757-0273 RESISTOR-FXD 301K 1% .125W F TUBULAR 24546 C4-1/8-T0-3011-F
A4R71 0757—-0434 RESISTOR-FXD 3.65K 1% .125W F TUBULAR 16299 C4—1/8-TO—-3651—F¢
A4RT2 £698-3558 RESISTOR-FXD 4.02K 1% .125W F TUBULAR 16299 C4~1/8-T0-4021-F
A4R73 0698-3497 RESISTOR-FXD 604K 1% .125W F TUBULAR 16299 C4-1/8-T0-604R—-F
A4RT4 0757-0430 RESISTOR-FXD 2.21K 1% .125W F TUBULAR 24546 C4-1/8-T0-2211-F
A4R1TS C698-3228 3 RESISTOR-FXD 49.9K 1% .125W F TUBULAR 07716 CEA1/8-T0-4991~-F
A4RT6 0698-3516 3 RESISTO_R—FXU €e34K 1% .125W F TUBULAR 16299 C4-1/8-T0-6341-F
A4RT7 0757-0434 3 RESISTOR-FXD 3.65K 1% .125W F TUBULAR 24546 C4-1/8-T0-3651—F
A4R78 0757~ 0449 RESISTOR-FXD 20K 1% .125W F TUBULAR 24546 C4-1/8-T0-2002-F
A4R 79 0684-1511 2 RESISTOR-FXD 150 OHM 10% .25W CC 01121 CB1511

. A4R 81 0684-1511 RESISTOR-FXD 150 OHM 10% .25 CC oliz1 CB81511
A4R 82 0757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/8-T0-1002-F
A4R83 * 0698-4403 1 RESISTOR-FXD 102 OHM 1% «125W F TUBULAR 16299 C4-1/8-T0-102R~F
A4R B4 0684-3331 RESISTOR-FXD 33K 10% .25W CC TUBULAR 01121 €B3331
A4R 85 0684-3331 RESISTOR-FXD 33K 10% «.25W CC TUBULAR o1121 CB3331
A4R 86 0757-0465 RESISTOR-FXD 100K 1% .125W F TUBULAR 24546 C4-1/8-T0-1003—-F
A4RET 0757-0427 RESISTCR-FXD 15K 1% .125W F TUBULAR 24546 C4-1/8-T0-1501-F
A4R 838 0698-3557 4 RESISTOR-FXD 806 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-806R~-F
A4R 8S 0757-0465 RESISTOR-FXD 100K 1% .125W F TUBULAR 24546 C4-1/8-T0-1003-F
A4RS1 0757-0449 RESISTOR-FXD 20K 1% +125W F TUBULAR 24546 C4-1/8-T0-2002-F
A4RS2 0684-3331 RESISTOR-FXD 33K 10% «25W CC TUBULAR 01121 CB3331
A4RS3 0684~-3331 RESISTOR-FXD 33K 1l0% .25W CC TUBULAR 01121 CB83331
A4RS4 0684-4741 RESISTOR-FXD 470K 103 .25W CC TUBULAR o121 CB4741
A4R 95 0684-4741 RESISTOR-FXD 470K 10% .25W CC TUBULAR o1121 CB4741
A4RS6 0684-1041 RESISTOR~FXD 100K 10% .25W CC TUBULAR 01121 CB1041
A4RST 0684-3331 RESISTOR-FXD 33K 10% .25W CC TUBULAR 01121 CB3331
A4RS8 6757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/8-T0-1002-F
A4R99 0757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/8-T0-1002-F
A4R 101 0757-0442 RESISTOR-FXD 10K 13 .125W F TUBULAR 24546 C4-1/8-T0-1002-F
A4R102 -0698-44175 1 RESISTOR-FXD 9.76K 1% .125W F TUBULAR 03888 PME55~-1/8-T0-9761~F
A4R103 * 0698-4442 1 RESISTOR-FXD 4+42K 1% .125W F TUBULAR 16299 C4-1/8-T0-4421-F
A4R104 * 0698-4466 1 RESISTOR-FXD 976 OHM 1% .125W F TUBULAR 24546 C4~-1/8-T0-976R~-F
A4R105 * 0698-4419 1 RESISTOR-FXD 210 OHM 1% .125W F TUBULAR 24546 C4=1/8-T0-210R~-F
A4R106 0757-0401 RESISTOR-FXD 100 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-101~-F
A4R107 0757-0465 RESISTOR-FXD 100K 1% +.125W F TUBULAR 24546 C4-1/8-T0-1003-F
A4R1C8 0698-4435 RESISTOR=FXD 249K 1% .125W F TUBULAR 16299 £4-1/8-T0-2491-F
A4R109 * 0698—4430 1 RESISTOR-FXD 191K 1% .125W F TUBULAR 16299 C4—1/8—TO-1911—-F
A4R111 0698-3279 RESISTOR-FXD 4.99k 1% .125W F TUBULAR 16299 C4-1/8-T0-4991-F
A4R112 0684-2241 1 RESISTOR-FXD 220K 10% .25W CC TUBULAR 01121 CB2241
A4R113 Q757-0465 RESISTOR-FXD 100K 1% .125W F TUBULAR 24546 C4-1/8-T0-1003-F
A4R11l4 0757-0446 RESISTOR-FXD 15K 1% .1254 F TUBULAR 24546 C4-1/8-T0-1502~-F
A4R115 Q757-04217 RESISTOR-FXD 1.5K 1% .125W F TUBULAR 24546 C4-1/8-T0-1501-F
A4R116 C757-0407 RESISTOR-FXD 200 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-201-F
A4R117 0684-1531 RESISTOR-FXD 15K 10% .25W CC TUBULAR 01121 CB1531
A4R118 0684-1031 RESISTOR-FXD 10K 10% <25W CC TUBULAR 01121 €B1031
A4R119 0684-3341 1 RESISTOR-FXD 330K 108 .25W CC TUBULAR 01121 C83341
A4R120 0684-4721 RESISTOR=FXD 47K 10% .25W CC TUBULAR 01121 CB84721
A4R121 0698—3499 4 RESISTOR—FXD 40.2K 1% .125W F TUBULAR 16299 C4—-1/8—T0O—4022—F
A4R122A 0698—4509 1 RESISTOR 80.6K 1% .125W 24546 C4—1/8—T0O—-8062—F
A4R122B* 07570465 1 RESISTOR 100K 1% .125W 24546 C4—1/8—-TO—1003—F
A4R123 C698-4539 1 RESISTOR-FXD 402K 1% 125w F TUBULAR 19701 MF4C1/8-T0—-4023~-F
A4R124 0757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/8-T0-1002~F
A4R125 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8-T0-1001~-F

See introduction to this section for ordering information
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A4R126 0757-0449 RESISTOR-FXD 20K 1% «125W F TUBULAR 24546 C4-1/8-T0-2002-F
A4R127 0757-0449 RESISTOR-FXD 20K 1% .125W F TUBULAR 24546 C4-1/8-T0-2002-F
A4R128 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4~1/8-T0-1001~-F
A4R129 €757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4—-1/8-T0-1001-F
A4R130 0698-3499 RESISTOR-FXD 4042K 1% «125W F TUBULAR 16299 C4~1/8-T0-4022~F
A4R 131 C698-3439 RESISTOR-FXD 40.2K 1% .125W F TUBULAR 16299 C4—-1/8-T0-4022-F
A4R132 0698-4473 5 RESISTOR~FXD 8406K 1% .125W F TUBULAR 24546 C4~-1/8-T0-8061-F
A4R133 C757-0458 RESISTOR-FXD 51.1K 1% .125W F TUBULAR 24546 C4-1/8-T0-5112~F
A4R134 0698-3279 RESISTOR-FXD 4.99K 1% .125W F TUBULAR 16299 C4~-1/8-T0-4991-F
A4R135 0757-0317 1 RESISTOR~-FXD 133K 1% .125W F TUBULAR 24546 C4-1/8-T0-1331-F
A4R136 0698-3264 1 RESISTOR~FXD 11.8K 1% .125W F TUBULAR 16299 C4-1/8-T0-1182-F
A4R137 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4—-1/8-T0-1001-F
A4R138 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111~F
A4R13S G757-0288 RESISTOR-FXD 9.09K 1% .125W F TUBULAR 30983 MF4C1/8-T0-9091~-F
A4R140 0698-4484 RESISTOR~FXD 19«1K 1% .125W F TUBULAR 24546 C4-1/8-T0-1912-F
A4R 141 0757-0453 3 RESISTOR-FXD 30.1K 1% «125W F TUBULAR 24546 C4-1/8-T0-3012-F
A4R142 0757-0458 RESISTOR=-FXD 51.1K 1% .125W F TUBULAR 24546 C4-1/8-T0-5112~-F
A4R143 0757-0439 1 RESISTOR-FXD 6+BlK 1% .125W F TUBULAR 24546 C4-1/8-T0-6811-F
A4R144 0698-3268 1 RESISTOR-FXD 11.5K 1% .125W F TUBULAR 16299 C4~1/8-T0-1152-F
A4R145 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 26546 C4-1/8-T0-5111-F
A4R146 0684-6831 1 RESISTOR-FXD 68K 10% 254 CC TUBULAR 01121 CB6831
A4R 14T 0684-5621 1 RESISTOR-FXD 546K 10% .25W CC -TUBULAR 01121 CB5621
A4R 148 0698—4307. 1 RESISTOR—FXD 14.3K 1% .125W F TUBULAR 24546 C4—1/8-TO—1432—-F
A4R149 0757—0444 2 RESISTOR—FXD 12.1K 1% .125W F TUBULAR 24546 C4—1/8—-TO—-1212-F
A4R150 0684—1531 RESISTOR—FXD 15K 10% .25W CC TUBULAR 01121 CB1531
A4RT1 C837-0050 1 THERMISTOR, NEG TC, 1K DISC 83186 31D10
A4U1L 1826~0109 4 ICSLIN; OPERATIONAL AMPL IFIER 34371 HA2-2625-80593
A4U2 1826-0109 IC;LIN; OPERATIONAL AMPLIFIER 34371 HA2-2625-B0593
A4U3 1826-010% ICSLIN; OPERATIONAL AMPLIFIER 34371 HA2-2625-80593
A4Us 1826-0109 ICSLIN;OPERATIONAL AMPLIFIER 34371 HA2-2625-80593
A4U5* 1813-0017 1 LOG  AMPLIFIER 28480 1813-0017
A4US 1820-0058 IC;LIN;OPERATIONAL AMPLIFIER 07263 TO9HC
A4UT 1820~-0058 ICSLINSOPERATIONAL AMPLIFIER 07263 TO9HC
A4UB 1826-0043 IC3LIN;CPERATIONAL AMPLIFIER 27014 LM307H
A4US 1826—0043 ICSLIN;GPERATIONAL AMPLIFIER 27014 LM30TH
A4Ul0 1826-0043 IC;LIN;OPERATIONAL AMPLIFIER 27014 LM307H
A4U11 1826-0043 ICLIN;OPERATIONAL AMPLIFIER 27014 LM307H
A5 03580—66505 BOARD ASSY:IF FILTER (NOT FIELD REPLACEABLE) 28480 03580—66505
AB* 0358069515 KIT:BOARD ASSY:IF FILTER 28480 0358069515
AB** 03580—69505 REBUILT EXCHANGE ASSEMBLY 28480 0358069505
ASCL 0121-0426 C:VAR MICA 50-380 PF 175VDCW 72136 T52517-7
A5C2 0121-0059 6 C:VAR CER 2-8 PF 300VDCW 28480 0121-0059
ASC3. 0121-0105 5 C:VAR CFR 9-35 PF NPO 28480 0121-0105
A5C4 0121-0426 C:VAR MICA 50-380 PF 175VNCW 72136 152517-7
ASCS 0121-0059 C:VAR CFR 2-8 PF 300VDCW 28480 0121-0059
A5C6 0121-0105 C:VAR CFR 9-35 PF NPO 28480 0121-0105
ASC7 0121-0426 C:VAR MTCA 50-380 PF 175VDCW 72136 152517-7
A5C8 0121-0059 C:VAR CFR 2-8 PF 300VOCW 28480 0121-0059
AS5C9 0121-0105 C:VAR CFR 9-35 PF NPD 28480 0121-0105
ASCl0 0121-0426 C:VAR MICA 50-380 PF 175VDCwW 72136 T52517-7
A5C11 0121-005% C:VAR CER 2-8 PF 300VDCHW 28480 0121-0059
ASC12 0121-0105 C:VAR CER 9-35 PF NPO 28480 0121-0105
ASC13 0121-0426 C3:VAR MICA 50-380 PF 175V0OCW 72136 152517-7
*Kit includes New A5 (IF Filter) Ass'y and Matched Crystal for Replacing A2Y1 (see Paragraph 7-25).
**Exchange Kit includelelebuiIt A5 (IF Filter) Board anld Matched Cryftal for Replacing A2Y 1 (see Paragraph 7-25).
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Model 3580A Section VI

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

i Mfr
Reference |1p part Number Qty Description Mfr Part Number
Designation Code
ASC14 0121-0059 C:VAR CER 2-8 PF 300VDCW 28480 0121-0059
ASC1S 0121-0105 C:VAR CER 9-35 PF NPO 28480 0121-0105
A5C17 0140-0200 C:FXD MICA 390 PF 5% 72136 RDM15F391-J3C
A5C18 0L60-0763 C:FXD MICA 5 PF 10% 500VDCW 00853 RDM15C050K5S
AS5C19 0140-0218 5 C:FXD MICA 160 PF 2% 28480 0140-0218
AS5C21 0160-2960 C:FXD CER 0.05 UF 20% 100VDCW 562 89 29C212A9-CDH
A5C22 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VDCW 72982 5835000-Y5U 20321
A5C23 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCHW 56289 150D105X9035A2-DYS -
A5C25 0150-0093 C:FXD CER 0.01 UF +80-202 100VDCW 72982 801-K800011
ASC26 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VDCW 72982 5835000-Y5U 2032
ASC27 0160-2960 C:FXD CER 0.05 UF 20% 100VDCW 562 89 29C212A9-CDH
ASC28 0140-0200 C:FXD MICA 390 PF 5% 72136 RDM15F391-43C
AS5C29 0160-0763 C:FXD MICA 5 PF 10%Z S00VDCW 00853 RDM15C050K5S
AS5C31 0140-0218 C:FXD MICA 160 PF 2% 28480 0140-0218
AS5C32 0160-72960 C:FXD CER 0.05 UF 20% 100VDCHW 56289 29C212A9-C0H
A5C33 0160-2605 C:FXD CER 0.02 MFD +80-20% ZSVDCH 72982 5835000-Y5U 2032
AS5C34 0180-0291 C:FXD ELECT 1.0 UF 10%Z2 35vDC 562 89 1500105X9035A2-0YS
ASC36 0150-0093 C:FXD CER 0.01 UF +80-20% IOOVDC 72982 801-K800011
AS5C37 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VDCW 72982 5835000-Y5U. 2032
A5C38 0160-2960 C:FXD CER 0.05 UF 20% 100VDCW 56289 29C212A9-COH
ASC39 0140-0200 C:FXD MICA 390 PF 5% 72136 RDM15F391-43C
A5C41 0160-0763 C:FXD MICA 5 PF 10X 500VDCW 00853 ROMLSCO50KSS
ASC42 0140-0218 C:FXD MICA 160 PF 2% 28480 0140-0218
A5C43 0160-2960 C:FXD CER 0.05 UF 20% 100VDCW 56289 29C212A9—~-CDH
ASC44 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VOCW 72982 5835000~Y5U 2037
A5C45 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150D105X9035A2~-DYS
A5C47 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A5C48 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VDCW 72982 5835000-Y5U 2037
AS5C49 0160-2960 C:FXD CER 0.05 UF 20% 100VDCW 56289 29C212A9-CDH
AS5C51 0140-0200 C:FXD MICA 390 PF 5% 72136 RDOM15F391-43C
A5C52 0160-0763 C:FXD MICA 5 PF 10Z 500VDCHW 00853 RDM15C050K5S
A5CS53 0140-0218 C:FXD MICA 160 PF 2% 28480 0140-0218
AS5C54 0160-2960 C:FXD CER 0.05 UF 20% 100VDCHW 56289 29C212A9-CDH
AS5C55 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VDCW 72982 5835000-Y5U 2037
AS5C56 0180-0291 C:FXD ELFCT 1.0 UF 10% 35VDCW 562 89 150D105X9035A2-DYS
ASC58 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
AS5C59 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VDCW 72982 5835000-Y5U 2037
A5C61 0160-2960 C:FXD CER 0.05 UF 20% 100VDCW 56289 29C212A9-CDH
AS5C62 0140-0200 C:FXD MICA 390 PF 5% 72136 ROM15F391-43C
AS5C63 0160-0763 C:FXD MICA 5 PF 10Z S00VDCW 00853 RDM15C050K5S
AS5C64 0140-0218 C:FXD MICA 160 PF 2% 28480 0140-0218
AS5C65 0160-2960 C:FXD CER 0.05 UF 20% 100VOCW 56289 29C212A9-CDH
A5C66 0160-0195 1 C:FXD CER 1000 PF 20% 250WVAC 562 89 19C251A1-CDH
ASC67 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 1500105X9035A2-DYS
A5C68 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150D0105X9035A2-DYS
AS5C69 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A5C71 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A5C72 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VDCHW 72982 5835000-Y5U 2037
ASC73 0160-2960 C:FXD CER 0.05 UF 20% 100VDCW 562 89 29C212A9-CDH
A5C74 0160-2605 C:FXD CER 0.02 MFD +80-20% 25VDCW 72982 5835000-Y5U 2032
ASC75 0160-2960 C:FXD CEFR 0.05 UF 20% 100VDCW 56289 29C212A9-CDH
AS5C76 0160-2960 C:FXD CER 0.05 UF 20% 100VDCHW 56289 29C212A9-COH
ASC77 0160-2960 C:FXD CER 0.05 UF 20% 100VOCW 56289 29C212A9-CDH
ASC78 0180-0061 C:FXD AL ELECT 100 UF +75-10% 16VDCW 56289 30D1076016DC2-DSM
-ASC79 0180-0061 C:FXD AL ELECT 100 UF +75-10% 16VDCHW 56289 30D0107G0 16DC2-DSM
A5C81 0180-0061 C:FXD AL ELECT 100 UF +75-10% 16VDCW 56289 3001076016DC2-DSM
ASC82 0180-0061 C:FXD AL ELECT 100 UF +75-10% 16VDCHW 56289 3001076016DC2-DSM
A5CR1 1901-0040 DIODEsSTLICON 50 MA 30 WV 07263 FDG1 088
ASCR2 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
AS5CR3 1901-0040 NIODE:SILICON 50 MA 30 WV 07263 £DG1088
ASCR4 1901-0040 DIODE:STLICON 50 MA 30 WV 07263 FDG1088
ASCRS 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
AS5CR6 1901-0040 DIODE:SILICON S0 MA 30 WV 07263 FDG1088
ASCR7 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
AS5CRS8 - 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ASCR9 1901-0040 DIDDE:SILICON 50 MA 30 WV 07263 FDG1088
A5CR11 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ASCR12 1901-0040 DINDE:SILICON 50 /MA 30 WV 07263 FDG1 088
AS5CR13 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ASCR1 4 1901-0040 DINDE:STILICON S0 MA 30 WV 07263 FDG1088
A5CR1S 1901-0040 DIODE:SILICON S0 MA 30 WV 07263 FDG1088
ASCR1 6 1901-0040 DIODE:SILICON S0 MA 30 WV 07263 FDG1088
ASCR17 1901-0040 DIGDE:SILICON 50 MA 30 WV 07263 FDG1088
A5CR18 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A5CR19 1901-0040 DIGDE:SILICON 50 MA 30 WV 07263 FDG1088
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ASCR21 1901-0040 DIDDE:SILICON 50 MA 30 WV 07263 FDG1088
ASCR22 1901-0040 DINDE:S ILICON 50 MA 30 WV 07263 FDG1088
ASCR23 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 £DG1088
A5CR24 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1 088
ASCR2¢S 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ASCR2¢ 1901-0040 DINDE:SILICON 50 MA 30 WV 07263 FDG1088
ASCR27 1901-0040 DIODESSILICON 50 MA 30 WV 07263 FDG1088
AS5CR28 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1 088
ASCR2S 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ASCR31 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1 088
ASCR32 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ASL 1 9100-3276 5 INDUCTOR:POT CORE 28480 9100-3276
A5L2 9100-3276 INDUCTOR:POT CORE 28480 9100-3276
"ASL3 9100-3276 INDUCTOR:POT CORE 28480 9100-3276
ASL4 9100-3276 INDUCTOR:PUOT CORE 28480 9100-3276
ASLS 9100-3276 INDUCTOR:POT CORE 28480 9100-3276
ASLS 9140-0137 COIL:FXD RF 1000 UH 52 28480 9140-0137
ASLT 9140-0137 COIL:FXD RF 1000 UH 5% 28480 9140-0137
A501 1855-0081 TSTR:SI FET 80131 2N5245
A5Q2 1853-0010 TSTR:ST PNP(SELECTED FROM 22 3251) 28480 1853-0010
AS503 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
AS504 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
AS505 1855-0081 TSTR:SI FET 80131 2N5245
A506 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A5Q7 1854~-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 18540071
AS5Q8 1854-0071 TSTR:SI NPN(SELFCTED FROM 2N3704) 28480 1854-0071
A5Q9 1855-0081 TSTR:SI FET 80131 2N5245
AS5011 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 18%3-0010
A5012 1854-0071 TSTR:SI NPN(SELECTED FROM 2M3704) 28480 1854-0071
ASQ13 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
A5014 1855-0081 TSTR:SI FET 80131 2NS5245
A5015 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A5016 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 -1854-0071
AS017 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A5Q18 1854-0226 4 TSTR:SI NPN 80131 2N4384
AS5019 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A5021 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A5022 1854~-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
ASR1* 0698-4387 5 R3IFXD FLM 60.4 OHM 1% 1/8W 28480 0698-4387
ASR2 0698-4399 5 R2FXD FLM 88.7 OHM 1% 1/8W 28480 0698~4399
ASR3 0698-4517 5 R3FXD FLM 127K OHM 1% 1/8W 28480 0698-4517
ASR4 0698-4486 R3FXD MET FLM 24.9K OHM 1% 1/8W 28480 0698-4486
A5RS 0698-3382 6 R2FXD MET FLM 5.49K OHM 1% 1/8W 28480 0698-3382
A5Ré 0757-0283 14 R2FXD MET FLM 2.00K OHM 13 1/8W 28480 0757-0283
AS5R7 06984481 R3FXD FLM 16.5K OHM 1% 1/8M 28480 0698~4481
ASR8 0684—-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
AS5R9 0757-0460 6 R3IFXD MET FLM 61.9K OHM 1% 1/8W 28480 0757-0460
A5R10 0684~-1531 R3FXD COMP 15K OHM 10% 1/4W 01121 CB 1531
AS5R11 0757-0445 5 R3:FXD FLM 13K OHM 12 1/8W 28480 0757-0445
AS5R12 0698-4441 10 RIFXD MET FLM 3.74K OHM 1% 1/8W 28480 0698—-4441
ASR13 0698-3495 7 R:FXD MET FLM 866 OHM 1% 1/8W 28480 0698-3495
ASR 14 0757-0403 6 R3IFXD MET FLM 121 OHM 1% 1/8W 28480 0757-0403
A5R15 0698-3516 R:FXD FLM 6340 OHM 1% 1/8W 28480 0698-3516
AS5R16 0698-4462 5 RIFXD FLM 768 OHM 1% 1/8W 28480 06984462
A5R17 0684-2731 11 R2FXD COMP 27K OHM 10X 1/4M 01123 B 2731
AS5R18 0684-2731 RIFXD COMP 27K OHM 10% 1/4W 01121 €8 2731
AS5R19 0684-1531 R:FXD COMP 15K OHM 10% 1744 01121 CB 1531
A5R21 0684-1531 RIFXD COMP 15K OHM 10% 1/4W 01121 CB 1531
AS5R22 0684~1041 R2FXD COMP 100K OHM 10% 1/4W 01121 €8 1041
A5R23 0684-1021 11 RIFXD COMP 1000 OHM 10% 1/4M 01121 CB 1021
ASR24 0684-1021 R:FXD COMP 1000 OHM 10% 1/4W 01121 €B 1021
ASR2S 0684-1021 R:FXD COMP 1000 OHM 10% 1/4W 01121 cB 1021
AS5R26 * 0698-4387 RIFXD FLM 60.4 OHM 1% 1/8W 28480 0698-4387
ASR27 0698-4399 R:FXD FLM 88.7 OHM 1Z 1/8W 28480 0698-4399
ASR28 0698-4517 RIFXD FLM 127K OHM 1% 1/8W 28480 0698-4517
AS5R29 0698-4486 RIFXD MET FLM 24.,9K OHM 1% 1/8W 28480 0698-4486
ASR31 0698-3382 R2FXD MET FLM 5.49K OHM 1X L/8W 28480 0698-3382
A5R32 0757-0283 RIFXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
AS5R33 0698-4481 RIFXD FLM 16.5K OHM 1% 1/8W 28480 0698-4481
ASR34 0684—-1041 R:FXD COMP 100K OHM 10% 1/4W oL121 C8 1041
ASR35 0757-0460 R:FXD MET FLM 61.9K OHM 1% 1/8W 28480 0757-0460
ASR36 0757-0445 RIFXD FLM 13K OHM 1% 1/8W 28480 0757-0445
ASR37 0698~4441 R2FXD MET FLM 3.74K OHM 1% 1/8W 28480 0698-4441
AS5R38 0698-3495 R2:FXD MET FLM 866 OHM 12 1/8W 28480 0698-3495
AS5R39 0757-0403 R:FXD MET FLM 121 OHM 1% 1/8W 28480 0757-0403
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AS5R 41 0698-3516 K:FXD FLM 6340 OHM 1% 1/8W 28480 0698-3516
AS5R42 0698-4462 R:FXD FLM 768 OHM 1% 1/8W 28480 0698-4462
ASR43 0684-2731 R:FXND COMP 27K OHM 10X 1/4W 01121 CB- 2731
ASR44 0684-2731 R:FXD COMP 27K OHM 10% 1/4wW o1L121 C8 27131
AS5R45 0684—-1531 R:FXD COMP 15K OHM 102 1/74W 01121 CB 1531
ASR46 0684-1531 RIFXD COMP 15K OHM 10% 1/4W 01121 CB8 1531
AS5R4T 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
ASR48B * 0698~4387 R:FXD FLM 60.4 OHM 1% 1/78W 28480 0698-4387
AS5R49 0698-4399 R:FXD FLM 88.7 OHM 1% 1/8W 28480 0698~-4399
ASRS1 0698-45117 R:FXD FLM 127K OHM 1% 1/8w 28480 0698-4517
ABR62 0698-4486 R:FXD MET FLM 24.9K OHM 1% 1/8W 28480 06984486
A5R53 0698-3382 R:FXD MET FLM 5.49K OHM 1% 1/8W 28480 06983382
A5R54 0757—-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A5R 55 0698-4481 RiFXD FLM 16.5K OHM 1% 1/8W 28480 0698-4481
AS5R56 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
ASRST 0757-0460 RIFXD MET FLM 61.9§ OHM 13 1/8wW 28480 07570460
ASRS8 0757-0445 R:FXD FLM 13K OHM 1% 1/8W 28480 07570445
A5R59 0698-4441 R:FXD MET FLM 3.74K OHM 1% 1/8W 28480 0698-4441
ASR61 0698-3495 R:FXD MFT FLM 866 OHM 1% 1/8W 28480 0698-3495
AS5R62 0757-0403 R:FXD MET FLM 121 OHM 1% 1/8W 28480 0757-0403
AS5R63 0698-3516 R:FXD FLM 6340 OHM 12 1/8W 28480 0698-3516
ASR 64 06984462 RIFXD FLM 768 OHM 1% 1/8W 28480 0698-4462
AS5R6S5 0684-2731 RIFXD COMP 27K OHM 10% 1/4W ol121 cB 2731
ASR66 0684-2731 R:FXD COMP 27K OHM 10% 1/4MW 01121 cB 2731
AS5R67 0684-1531 R:FXD COMP 15K OHM 10% 1/4W o1121 Cca 1531
AS5R68 0684~1531 R:FXD COMP 15K OHM 10% 1/4W 01121 C8 1531
A5R69 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
ASRTL * 0698-43817 R2FXD FLM 60.4 OHM 1% 1/8W 28480 0698-4387
ASRT72 0698-4399 R:FXD FLM 88.7 OHM 1% 1/8W 28480 0698~4399
ASR73 0698-4517 R:FXD FLM 127K OHM 1% 1/8W 28480 0698-4517
ASR 74 0698-4486 R:FXD MEYT FLM 24.9K OHM 1% 1/8W 28480 0698—-4486
ASRT5 0698-3382 RIFXD MET FLM 5.49K OHM 13 1/8W 28480 0698-3382
ASR 76 0757-0283 RIFXD MET FLM 2.00K OHM 1% 1/8W 28480 0757~-0283
ASR77 0698-4481 RIFXD FLM 16.5K OHM 1% 1/8W 28480 06984481
A5RT8 0684-1041 R:FXD COMP 100K OHM 10Z 1/4W 01121 CB 1041
ASR79 0757-0460 RIFXD MET FLM 61.9K OHM 1% 1/8W 28480 Q7157-0460
ASRS81 0757-0445 R:FXD FLM 13K OHM 1% 1/8W 28480 0757-0445
AS5R82 0698—-4441 ReFXD MET FLM 3.74K OHM 1% 1/8wW 28480 06984441
ASR 83 0698-3495 R:FXD MET FLM 866 OHM 1% 1/8W 28480 0698-3495
ASR 84 0757-0403 R:FXD MET FLM 121 OHM 1% 1/8W 28430 0757-0403
ASR 85 0698-3516 R:FXD FLM 6340 OHM 1% 1/8W 28480 0698-3516
A5R 86 0698-4462 R:FXD FLM 768 OHM 1% 1/8W 28480 0698-4462
ASR87 0684-2731 R:FXD COMP 27K OHM 10% 1/4W 01121 cB8 2731
A5R88 0684-2731 R:FXD COMP 27K OHM 10% 1/4W 01121 CB 2731
ASR89 0684—-1531 R2FXD COMP 15K OHM 10% 1/4W 01121 CB 1531
ASRS1 0684-1531 R:FXD COMP 15K OHM 10% 1/4MW 01121 €8 1531
AS5R92 0684—-1041 R:FXD COMP 100K OHM 10% 1/4W 0l121 CB 1041
A5R93 * 0698-4387 RIFXD FLM 60.4 OHM 1% 1/8W 28480 0698~-4387
A5R94 0698-4399 R:FXD FLM 88.7 OHM 1% 1/8W 28480 0698-4399
A5R G5 0698-4517 R:FXD FLM 127K OHM 1% 1/8W 28480 0698-4517
ASR96 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401
A5RS7 0698-4486 R:FXD MET FLM 24.9K OHM 1% 1/8W 28480 0698-4486
AS5R98 0698-3223 1 R:FXD FLM 1l.24K OHM 1% 1/8W 28480 0698-3223
ASRS9 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
ASR101 0698-3155 1 R:FXD MET FLM 4.64K OHM 1% 1/8W 28480 0698-3155
A5R102 0684~1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB8 1041
A5R103 0757-0460 RIFXD MET FLM 61.9K OHM 1% 1/8W 28480 0757-0460
A5R104 0757-0445 R:FXD FLM 13K OHM 1% 1/8W 28480 0757-0445
ASR105 0698~4441 RIFXD MET FLM 3.74K OHM 1% 1/8W 28480 0698-4441
A5R106 0698-3495 R:FXD MET FLM 866 NHM 1% 1/8W 28480 0698-3495
ASR107 0757-0403 RIFXD MET FLM 121 OHM 1% 1/8W 28480 0757-0403
ASR108 0698-3516 RIFXD FLM 6340 OHM 1% 1/8W 28480 0698-3516
AS5R10S 0698-4462 R:FXD FLM 768 OHM 1% 1/8W 28480 0698-4462
ASR111 0684~-2731 R:FXD COMP 27K OHM 10X 1/4W 01121 c8 2731
AS5R112 0684-2731 R:FXD COMP 27K OHM 10% 1/4W 01121 €8 2731
AS5R113 0684-2731 R:FXD COMP 27K OHM 10% 1/4W 01121 cB 2731
AS5R114 0684~1531 RsFXD COMP 15K OHM 10% 1/4W 01121 cB 1531
ASR115 0684-1531 R:FXD COMP 15K OHM 10% 1/4W 01121 €B 1531
ASR116 07570442 R:FXD MET FLM 10.0K DHM 1% 1/8%W 28480 0757-0442
AS5R117 0684~1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A5R118 0757-0394 RIFXD MET FLM S1.1 OHM 1% 1/8W 284 80 0757-0394%
ASR119 0757-0394 RIFXD MET FLM 51.1 OHM 12 1/8W 28480 0757-0394
AS5RT1 0837-0086 5 THERMISTOR:DISC TYPE 200 OHM 102 15801 KB2241
ASRT2 0837-0086 THERMISTOR:DISC TYPE 200 OHM 10% 15801 KB82241
AS5RT3 0837-0086 THERMISTOR:DISC TYPE 200 OHM 10% 15801 KB2241
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AS5RT4 0837-0086 THERMISTOR:DISC TYPF 200 OHM 10% 15801 KB22J1

ASRTS 0837-0086 THERMISTOR:zDISC TYPE 200 CHM 10% 15801 KB22J1

AS5T1 9100-3262 5 TRANSFORMER 28480 9100-3262

A5T2 9100-3262 TRANSFORMER 28480 9100-3262

AS5T3 9100-3262 TRANSFNRMER 28480 9100-3262

AST4 9100-3262 TRANS FORMER 28480 9100-3262

ASTS 9100-3262 1 TRANSFORMER 28480 9100-3262

ABY1-Y5 ** CRYSTAL:SET:NOT FIELD REPLACEABLE (SEE PARA. 7-25) 28480

A6 03580-66506 1 BOARD ASSY:LOW VOITAGE POWER SUPPLY 28480 03580-66506

A6C1 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746

A6C2 0180~-0291 C:FXD FLECT 1.0 UF 10Z 35VDCW 562 89 1500105X9035A2-DYS

A6C3,C4 0180-1943 C:FXD FLFCT 1000 UF +75—-10% 25 VDCW 562 89 39D108G025GL4—DSB
. ,

A6CS 0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150D105X9035A2-DYS

A6C6 0180-1746 C:FXD ELFCY 15 UF 10% 20VDCW 28480 0180-1746

A6C7 0180-0224 1 C:FXD Al FLECT 10 UF +75-10% 16V 56289 30D106G016BA2-DSM

A6C8 0180-0197 C:FXD FLECT 2.2 UF 10% 20VDCW 562 89 150D225X9020A2-DYS

‘A6CS 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 1500225X9020A2~-DYS

A6C11 0140-0206 3 C:FXD MICA 270 PF 5% 72136 RDM15F2715 500V

A6C12 0150-0022 C:FXD TI 3.3 PF 102 500VDCW 78488 GA

A6C13 0180-0197 C:iFXD ELECT 2.2 UF 10% 20VDCW 562 89 150D225X9020A2-DYS

A6CL4 0140-0217 3 C:FXD MICA 140 PF 2% 28480 0140-0217

A6C15 0150-0022 C:FXO TI 3.3 PF 10% 500VDCW 78488 GA

A6Cl6 0160-0161 3 C:FXD'MY 0.01 UF 10% 200VDCW 56289 192P10392~PTS

A6C17 0160-0161 C:FXD MY 0.01 UF 10% 200VDCW 562 89 192P10392-PTS

A6C18 0180-0061 C:FXD AL FLECT 100 UF +75-10% 16VDCW 56289 30D0107G6016DC2-DSM

A6C19 0180-1746 C:FXD ELFCT 15 UF 10% 20VDCW 28480 0180-1746

A6C21 0180-0061 C:FXD AL FLECT 100 UF +75-10% 16VOCNW 56289 30D1076016DC2-DSM

A6C22 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746

A6CR1 1902-3149 1 DIODE RRFAKDOWN:9 .09V 5% 28480 1902-3149

A6CR2 1901-0040 DIOOE:SILICON SO MA 30 WV 07263 FDG1088

A6CR3 1901-0040 DIODE:SILICON 50 MA 3D WV 07263 FDG1088

A6CR4 1901-0040 DIGDE:STILICON SO MA 30 WV 07263 FDG1088

A6CRS 1901-0045 8 DINDE:SILICON 0.75A 100PIV 04713 SR1358-7

A6CR6 1901-0045 DIODE:STLICON 0.75A 100PIV 04713 SR1358-7

A6CR7 1901-0045 DIODE:SILICON 0.75A 100P1IV 04713 SR1358-7

A6CRB 1901-0045 DIODE:SILICON 0.75A 100P1IV 04713 SR1358-7

A6CR9 1901-0045 DIODE:SILICON 0.75A 100PIV 04713 SR1358-7

A6CR11 1901-0045 DIODE:SILICON 0.75A 100PIV 04713 SR1358-7

A6CR12 1901-0045 DINDE:SILICON 0.75A 100P1V 04713 SR1358-7

A6CR13 1901-0045 DIODE:SILICON 0.75A 100PIV 04713 SR1358-7

A6CR15 1902-0025 3 DINDF.BREAKDOWN:10.0V 5% 400 MW 28480 1902-0025

AB6CR16 1902-0777 2 DIODE:BREAKDOWN 6.2V 5% 04713 IN825

ABCR17—-19 1901-0040 DIODE:SI 50 MA 30 WV 07263 FDG1088

ABCR20 1902—-3190 DIODE:BKDN 13V 28480 1902-3190

ABCR21 1902—-0025 DIODE, BREAKDOWN: 10.0V 5% 400 MW 28480 1902-0025

ABCR22,23 1901-0040 DIODE:S! 50 MA 30 WV 07263 FDG1088

ABCR24 1902-3190 DIODE:BKDN 13V 28480 1902-3180

ABF1,F2 2110-0343 FUSE: 0.250 AMP AT 125V 79515 275.250

A6K 1 0490-0366 2 SWITCH:REED RELAY SPNO CONTACT 28480 0490-0366

A6K1 0490-0515 2 COIL ASSY:REED RELAY 09026 P.S.3101-10X

AEK2 0490-0366 SWITCH:RFED RELAY SPND CONTACT 28480 0490-0366

A6K2 0490-0515 COIL ASSY:REED RELAY 09026 PeSe3101-10X

A601 1853-0010 TSTR:S1T PNP(SELECTEFD FROM 2N3251) 28480 1853-0010

A602 1854-0404 7 TSTR:SI NPN 28480 1854-0404

A603 1853-0052 ? TSTR:SI PNP 80131 2N3740

A6Q4 1854-0404 TSTR:SI NPN 28480 1854-0404

A&QS 1853-0010 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853-0010

A6Q6 1854-0404 TSTR:SI NPN 28480 18540404

A6Q7 1853-0010 TSTR:SI PNP(SELFCTED FROM 2N3251) 28480 1853-0010

A608 1853-0010 TSTR:SI PNP(SELFCTFD FROM 2N3251) 28480 1853-0010

A609 1854-0072 2 TSTR:SI NPN 80131 2N3054

A6Q11 1853-0010 TSTR:SI PNP{SFULECTED FROM 2N3251) 28480 1853-0010

A6012 1853-0010 TSTR:ST PNPISELECTED FROM 2N3251) 28480 1853~-0010

A6013 1854-0404 TSTR:SI NPN 28480 1854-0404

A6014 1853-0010 TSTR:ST PNP(SELECTED FROM 2N3251) 28480 1853-0010

A601S 1854-0072 TSTR:SI NPN 80131 2N3054
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A6016 1853-0010 TSTR:ST PNP(SELFCTED FROM 2N3251) 28480 1853-0010
A6Q1L7 1854-0404 TSY I NPN 28480 1854-0404
A6018 1854-0404 TST T NPN 28480 1854-0404
A6Q19 1853-0052 TSTR:SI PNP 80131 2N3740
A6020 1854-0404 TSTR:SI NPN 28480 1854-0404
A6R1 0757-0433 2 RIFXD MET FLM 3.372K OHM 1% 1/8W 28480 0757-0433
A6R2 0698-4308 2 R2FXD MET FLM 16.9K OHM 1% 1/8W 28480 0698-4308
AER3 0757-0438 R:FXD MET FLM S.11K OHM 1% 1/8W 28480 0757-0438
A6RSG 0698-41213 4 RZFXD MET FLM 499 (OHM 1Z 1/8W 28480 0698—-4123
A&RS Q757-1092 1 RIFXD MET FLM 287 OHM 1% 1/2W 28480 0757-1092
A6R6 0757-0282 R:FXD MET FLM 221 OHM 1% 1/8W 28480 0757-0282
A6RT 0757-0799 2 R:FXD MET FLM 121 OHM 1% 1/2W 28480 0757-0799
A6R 8 0766~-0014 2 RzFXD MFT FLM 12 OHM 2% 3w 28480 0766—-0014
A6RS Q757-0799 RIFXD MFT FLM 121 GHM 1% 1/2W 28480 0757-0799
A6R11 0766-0014 RzFXD MFT FLM 12 OHM 2Z 3W 28480 0766—-0014
A6R12 0757-0433 R2FXD MFT FLM 3.32K OHM 1% 1/8W 28480 0757-0433
A6R13 0698-4308 RIFXD MET FLM 16.9K OHM 1% 1/8W 28480 0698—-4308
A6R 14 0757-0438 RIFXND MET FLM S.11K OHM 1% 1/8W 28480 0757-0438
A6R15 0698-4123 R:FXD MET FLM 499 OHM 1% 1/8W 28480 0698-4123
A6R 16 0757-0465 RIFXD MET FLM 100K 00HM 1% 1/8wW 28480 0757-0465
A6RLT 07570442 R:FXD MFT FLM 10.0K OHM 1% 1/8W 28480 0757~0442
A6R18 0757-0442 R2FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757~-0442
A6R 19 0757-0809 2 R:FXD MET FLM 332 OHM 1.0% 1/2w 28480 0757-0809
A6R21 0757-0469 R2FXD FLM 150K OHM 1% 1/8W 28480 0757~0469
A6R22 0757-0458 RIFXD MFT FILM S51.1K OHM 1% 1/8W 284890 0757-0458
A6R23 0757-0809 RIFXD MFET FLM 332 OHM 1.0% 1/2% 28480 0757-0809
A6R24 0757T-0465 RIFXD MET FLM 100K OHM 1% 1/8w 28480 07570465
A6R25 0698—-3488 R:FXD MET FLM 442 NHM 1% 1/8W 28480 0698-3488.
A6R26 0698-4435 RIFXD FLM 2.49K OHM 1% 1/8W 28480 0698-4435
A6R27 06983499 RzFXD FLM 40.2K OHM 1% 1/8W 28480 06983499
A6R 28 0757-0283 RIFXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A6R29 0698-3558 R:FXD MFT FIM 4.02K OHM 13 1/84W 28480 0698-3558
A6R 31 0757-0161 11 R:FXD FLM 604 OHM 1% 1/8W 28480 0757-0161
A6R32 0811-3069 1 RIFXD WW 1.0 OHM &% 28480 0811-3069
A&R33 0698-4123 RIFXD MET FLM 499 OHM 1% 1/8W 28480 0698-4123
A6R 34 0757-0283 RIFXD MET FLM 2.00K OHM 1% 1/8wW 28480 0757-0283
A6R3S 0698-3245 4 R:FXD MET FLM 205K OHM 1% 1/8W 28480 0698-3245
A6R36 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A6R37 0698-3245 R:FXD MET FLM 20.5K OHM 1% 1/8W 28480 0698-3245
A6R38 0698-5323 1 R:FXD FLM 4K OHM 0.5% 1/8W 28480 0698-5323
A6R39 0698—6846 1 RIFXD FLM 542K 0OHM 0.05% 1/8W 28480 06986846
A6R4L * 0698-4467 R:FXD FLM 1.05 K OHM 1% 1/8W SELECTED PART 28480 0698—4467
Ab6R 42 2698-3279 RzFXD MFT FLM 4990 0OHM 12 1/8W 28480 0698~-3279
A6R43 0698—-4509 1 RIFXD FLM 80.6K 0OHM 1Z 1/8W 28480 0698~4509
A6R44 0757-0283 RIFXD MET FLM 2.00K NHM 12 1/8W 28480 0757-0283
A6R45 0698-3558 RIFXD MET FLM 4.02K 0OHM 1Z 1/8W 28480 0698-3558
A6R 46 0757-0161 R:FXD FLM 604 DHM 1LE 1/8W 28480 97570161
A6R4T 0698-4123 R:FXD MET FLM 499 OHM 1Z 1/84W 28480 0698-4123
A6R48 0811-3069 1 R:FXD WW 1.0 OHM 5% 1W 28480 0811-3069
A6R49 0698—3245 R:FXD MET FLM 20.5K OHM 1% 1/8W 28480 0698—3245
A6RS1 0757-0283 R2:FXD MET FLM 2.00K OHM 1% 1/8W 2B480 0757-0283
A6RS2 0698-3193 6 R:FXD FLM 10K OHM 0.25% 1/8W 28480 0698-3193
A6RS53 0698-3193 R:FXD FLM 10K OHM 0.25% 1/8W 28480 0698-3193
Ab6U1L 1820-0223 INTEGRATED CIRCUIT:O0PFRATIONAL AMPL. 28480 1820-0223
A6U2 1820-0223 INTEGRATFD CIRCUIT:OPERATIONAL AMPL. 28480 1820~-0223

0340—-0162 4 INSULATOR:TRANSISTOR 28480 0340-0162

03580—-21101 1 HEAT SINK:TRANSISTOR 28480 03580—21101
AT 03580-66507 1 B0ARD ASSY:LOGIC 28480 03580-66507
A7 03580-69507 REBUILT EXCHANGE ASSEMBLY 28480 03580-69507
A7C1 0180—-0291 CIFXD ELECT 1.0 UF 10% 35VDCHW 56289 150D 105XS035A2-DYS
ATC2 0160—2530 1 C:FXD MICA 180 PF 2% 300V 28480 0160—2530
ATC3 0160-2012 1 C:FXD MICA 330 PF 5% 500VDOCW 00853 RDM15F33145S
A7C4 0160-0127 2 C:FXD CFR 1.0 UF 202 ?5VDCW 56289 5C13CS—-CML
A7C5 0160—-0297 1 C:FXD MY 0.0012 UF 10% 200VDCW 56289 192P12292-PTS
ATC6 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 01801746
ATCT 0160-0127 C:FXD CER 1.0 UF 20% 25VDCW 56289 5C 13CS—~CML
ATC8 0180-0229 5 C:FXD ELECT 33 UF 10%Z 10VDCW 28480 0180-0229
A7C9 0180-1746 C:FXD FLFCT 15 UF 10%Z 20VOCW 28480 0180-1746
ATCR1 1902-0551 2 DIODE RREAKDNWN:I6.19V 5% 28480 1902-0551
ATCR2 1302-0551 DIODE BRFAKDOWN:6.19V 5% 28480 1902-0551
ATLL 9100-0541 COIL:FXD 0.25 MH 10% 28480 9100~0541
ATL2 G9140-0129 COIL:FXD RF 220 UH 28480 9140-0129
ATL3 9100-0541 COIL:FXD 0.25 MH 10% 28480 9100-0541
AT01 1854-00T71 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
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ATQ2 1853—-0010 6 TSTR:SI PNP 80131 2N4917
A703 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
AT704 1853—-0010 N TSTR:SI PNP 80131 2N4917
A7Q5 1854—-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-0071
A7Q6 1853—-0010 TSTR:SI PNP 80131 2N4917
ATQ7 1854—-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A708 1853-0010 TSTR:SI PNP 80131 2N4917
A7Q9 1853—-0010 TSTR:SI PNP 80131 2N4917
A7011 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-0071
ATQ12 1854—-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A7013 1853-0012 1 TSTR:SI PNP 80131 2N2904A
A7014 1854-0039 1 TSTR:SI NPN 80131 2N3053
ATR1 0684-1031 RIFXD COMP 10K OHM 10% 1/4W 01121 €8 1031
ATR2 0684-3931 7 R:FXD COMP 39K DOHM 10% 1/4W 01121 €8 3931
A7R3 0757-0465 R:FXD MET FLM 100K OHM 1% 178w 28480 0157-0465
ATR4 0698-0077 R3FXD MET FLM 93.1K OHM 1% 1/8W 28480 0698-0077
ATRS 0698-3228 R2FXD MET FLM 49.9K ODHM 12 1/8w 28480 0698-3228
ATRG6 0698-0077 R3IFXD MET FLM 93.1K OHM 1Z 1/8W 28480 0698-0077
ATR7 0698-3228 R:FXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
A7TR8 0698-5575 6 R:FXD FLM 100K OHM 0.5% 1/8W 28480 0698-5575
ATR9 0698-3228 RIFXD MET FLM 49.9K OHM 1% 1/8w 28480 0698-3228
ATR10 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 c8 1031
A7R11 0698-5575 RIFXD FLM 100K OHM 0.5% 1/8w 28480 0698-5575-
A7R12 0698-5573 7 RIFXD FLM 50K OHM 0.5% 1/8W 28480 06985573
A7TR13 0698-3445 6 R:FXD MET FLM 348 OHM 1% 1/8W 28480 0698-3445
ATR14 0811-1794 1 RIFXD WW 99.25K OHM 0.01% 1/40W 28480 0811-1794
ATR1S 0698-5573 R2FXD FLM 50K OHM 0.5% 1/8W 28480 0698-5573
ATR16 0698-3445 RFXD MET FLM 348 OHM 1% 1/8W 28480 0698-3445
ATRYT7 0811-1794 R2FXD WW 99.25K OHM 0.01% 1/40W 28480 0811-1794
A7R18 0698-7973 8 R3:FXD FLM 50K OHM 0.05% 1/8W 28480 0698-7973
ATR19 0698-4158 5 RIFXD FLM 100K OHM 0.1% 1/8wW 28480 0698-4158
ATR21 0698-7973 R:FXD FLM 50K OHM 0.05% 1/8W 28480 0698~-7973
ATR22 0698-4158 R:FXD FLM 100K OHM D.1% 1/8w 28480 0698-4158
ATR23 0684-3931 RIFXD COMP 39K OHM 10% 1/4M 01121 €B 3931
ATR24 0684-3931 R:FXD COMP 39K OHM 10% 1/4W 01121 €8 3931
ATR25 0684-3931 RzFXD COMP 39K OHM 10% 1/4W 01121 CB 3931
ATR26 0684-3931 R2FXD COMP 39K OHM 10% 1/4W 01121 C8 3931
ATR27 0698-3268 R2FXD FLM 11.5K OHM 1% 1/8W 28480 0698-3268
ATR28 0757-0442 R:FXD MET FLM 10.0K OHM 1% I/8W 28480 0757-0442
ATR29 0684-5621 R2FXD COMP 5.6K OHM 10% 1/4% 01121 £B 5621
ATR31 0757-0280 R2FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
ATR32 0698-4469 4 R2FXD FLM 1.15K OHM 1% 1/8W 28480 06984469
ATR33 0698-3268 R3FXD FLM 11.5K OHM 1% 1/8W 28480 0698-3268
ATR34 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
ATR3S 0684-5621 R2FXD COMP 5.6K OHM 10% 1/4NW 01121 C8. 5621
ATR36 0757-0280 R3FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
ATR37 0698-4469 R3:FXD FLM 1.15K OHM 12 1/8W 28480 0698-4469
A7TR38 0698-3268 R2FXD FLM 11.5€ OHM 12 1/8W 28480 0698-3268
ATR39 0757-0442 R2FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
ATR41 0684-5621 R2FXD COMP 5.6K OHM 10% 1/4W 01121 CB 5621
ATR42 0757-0280 R2FXD MET FLM 1K DHM 1% 1/8W 28480 0757-0280
ATR43 0698-4469 R2FXD FLM 1.15K OHM 1% 1/8W 28480 0698~4469
ATR44 0698-3268 RIFXD FLM 11.5K OHM 1% 1/8W 28480 0698-3268
ATR4S 0757-0442 R3FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
ATR46 0684-5621 R:FXD COMP 5.6K OHM 10% 1/4W 01121 CB 5621
ATR4T 0757-0280 RIFXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
ATR48 0698-4469 R2FXD FLM 1.15K OHM 1% 1/8W 28480 0698~4469
ATR49 0757-0464 1 RIFXD MET FLM 90.9K DHM 13 1/8W 28480 0757-0464
ATRS1 0698-3228 RIFXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
ATRS52 0757-0978 4 RIFXD FLM 95.3K OHM 1% 1/8W 28480 0757-0978
ATR53 0698-3228 RIFXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
ATR54 0757-0978 R2FXD FLM 95.3K OHM 1% 1/8W 28480 0757-0978
ATR55 0698-3228 R3FXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
ATR56 0698-5575 R:FXD FLM 100K OHM 0.5Z 1/8wW 28480 0698-5575
ATRST 0698-5573 R2FXD FLM 50K OHM D.5% 1/8W 28480 0698-5573
ATRS58 0698-5575 RIFXD FLM 100K OHM 0.5% 1/8W 28480 0698-5575
ATRS9 0698-5573 R:FXD FLM 50K OHM D.5% 1/8wW 28480 0698-5573
ATR61 0698-3445 RIFXD MET FLM 348 OHM 1% 1/8W 28480 0698-3445
ATRE2 0811-1794 R:FXD WW 99.25K OHM 0.01% 1/40W 28480 0811-1794
ATRE3 0698-7973 R:FXD FLM 50K OHM 0.05% 1/8W 28480 0698-7973
ATRE4 0698-3445 R3FXD MET FLM 348 OHM 1% 1/8W 28480 06983445
ATR6S5 0811-1794 RIFXD WW 99.25K OHM 0.01% 1/40W 28480 0811-1794
ATR66 0698~-7973 R:FXD FLM 50K OHM 0.05% 1/8W 28480 0698-7973
ATR67 0698-4158 R:FXD FLM 100K OHM 0.1% 1/8W 28480 0698-4158
ATR68 0698-7973 RSFXD FLM 50K OHM 0.05% 1/8W 28480 0698-7973
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ATR6S 0698-7975 2 R:FXD FILLM 100K OHM 0.05% 1/8W 28480 0698-7975
ATRT1 0698-7973 R:FXD FILM 50K OHM 0.05% 1/8W 28480 0698~-7973
ATRT72 0698—-7975 R:FXD FLLM 100K OHM 0.05% 1/8W 28480 0698~-7975
ATR73 0811-1794 R:FXD WW 99.25K OHM 0.01% 1/40W 28480 0811-1794
ATR74 0698-4456 1 R:FXD FLM 549 0OHM 1.0% 1/8W 28480 0698-4456
ATRT5 0757-0449 FLM 20K OHM 1% 1/8W 28480 07570449
ATR76 07570449 FLM 20K OHM 1% 1/8W 28480 0T57-0449
ATRT7 0757-0449 FLM 20K OHM 1% 1/8W 28480 0757-0449
ATR78 0757-0449 FLM 20K OHM 1% 1/8W 28480 0T57~-0449
ATRT9 0757-0449 FLM 20K OHM 1% 178W 28480 0757-0449
ATR81 0757-0449 RIFXD FLM 20K OHM 1% 1/8W 28480 0757-0449
ATRB2 0757-0449 R:FXD FLM 20K OHM 1% 1/8W 28480 0757-0449
ATR83 0757-0449 R:IFXD FI.M 20K OHM 1% 1/8W 28480 0757-0449
ATR84 0757-0449 R:FXD FLM 20K OHM 1% L/8W 28480 0757-0449
ATR8S 0757-0449 R:FXD FLM 20K OHM 1% 1/8wW 28480 0757-0449
ATR86 0757-0449 FLM 20K OHM 12 1/8wW 28480 0757-0449
ATRB7 0757-0449 FLM 20K OHM 1% 1/8W 28480 07570449
ATR88 0757-0449 FLM 20K OHM 1% 1/8W 28480 0757-0449
ATR89 0757-06449 FLM 20K OHM 1% L/8BW 28480 0757-0449
ATR91 0757-0449 FLM 20K OHM 1Z 1/8W 28480 0757—-0449.
ATRG2 0757-0449 R:FXD FLM 20K OHM 1Z 1/8W 28480 0757-0449
ATRS3 0T57-0449 R:FXD FLM 20K OHM 1% 1/8W 28480 07570449
ATR94 0757-0449 FLM 20K OHM 1% 1/8W 28480 0757~-0449
ATRSGS5 0757-0449 R:FXD FILM 20K OHM 1Z 1/8W 28480 0757-0449
ATR96 0757-0449 R:FXD FLM 20K OHM 12 1/8W 28480 0757-0449
ATR97 0684-5621 RIFXD COMP 5.6K OHM 10% 1/4W 01121 CB 5621
ATRS8 0684-5621 R:FXD COMP S.6K OHM 10Z 1/4W 01121 CB 5621
ATR99 0684-5621 R:FXD COMP 5.6K OHM 102 1/4W 01121 B 5621
ATR101 0084-5621 R:FXD COMP 5.6K OHM 10% 1/4W o1i21 CB8 5621
ATR102 0757-0438 R:FXD MET FLM S5.11K OHM 1% 1/8W 28480 0757~-0438
A7R103 0757-0438 R:FXD MFT FLM 5.11K OHM 1% 1/8W 28480 0757-0438
ATR104 0757-0442 RFXD MET FLM 10.0K OHM 1% 1/8wW 28480 0757-0442
ATR105 0684—3931 R:FXD COMP 39K OHM 10% 1/4W 01121 C8 3931
A7R106& 0684-1031 RIFXD COMP 10K OHM 10X 1/4W 01121 CB 1031
ATR107 0684-3931 R:FXD COMP 39K OHM 10% 1/4W 01121 CB 3931
ATR108 0684-1031 R:FXD COMP 10K OHM 10Z 1/4W 01121 CB 1031
ATR10S * 0698-3160 2 RIFXD MFT FLM 31.6KOHM 1% 1/8w SELECTED PART 28480 0698-3160
ATRILL1 * 0698-4492 3 RFXD FLM 32.4K OHM 1% 1/8W SELECTED PART 28480 0698-4492
A7TR112 0698-3228 R:IFXD MFT FLM 49.9K OHM 1% 1/8W 28480 0698-3228
ATR112 0757-0438 R:FXD MET FILM 5.11K OHM 1% 1/8W 268480 0T57-04138
ATR114 0698-3498 1 R:FXD MFT FLM B8.66K OHM 1% 1/8W 28480 0698-3498
ATR11S 0757-0438 R:FXD MFT FLM 5.11K (OHM 1% 1/8W 28480 0757-0438
ATR116é 0757-0978 R:FXD FLM 95.3K (OHM 12 1/8W 28480 0757-0978
ATR117 0757-0465 R:FXD MFT FLM 100K OHM 1% 1/8wW 28480 0757-0465
ATR11lE 0698-3228 R:FXD MFT FLLM 49.9K (OHM 1% 1/8W 28480 0698-3228
ATR119 0757-0978 RIFXD FLM 95.3K 0OHM 1% 1/8W 28480 0757-0978
ATR121 0698-3228 R:FXD MFY FLM 49.9K OHM 1% 1/8wW 28480 0698-3228
ATR122 0698-5575 R:FXD FILM 100K OHM 0.5% 1/8W 28480 0698-55TS
ATR123 0698-3228 RIFXD MET FLM 49.9K (HM 1% 1/8W 28480 0698-3228
ATR124 0698-5575 R:IFXD FiLM 100K OHM 0.5% 1/8W 28480 0698-5575
ATR125 0698-5573 R:FXD FLM S9K OHM 0.5% 1/8W 28480 06985573
ATR12¢& 0811-1794 RIFXD WW 99.25K NHM 0.01% 1/40W 28480 0811-1794
ATR127 0698-3445 R:FXD MET FLM 348 (OHM 1% 1/8W 28480 0698-3445
ATR128 0811-1794 RIFXD WW 99.25K OHM 0.01% 1/40W 28480 08111794
ATR129 0698-3445 R:FXD MET FLM 348 OHM 1% 1/8W 28480 0698-3445
ATR131 0698-5573 RIFXD FLM 50K O0HM 0.5% 1/8%W 28480 0698-5573
ATR132 0698-7973 R:FXD FLM 50K OHM 0.05% 1/84 28480 0698-7973
ATR133 06938-4158 R:FXD FLM 100K 0OHM 0.1% 1/8W 28480 0698-4158
ATR134 0698-7973 RIFXD FLM 50K OHM 0.05% 1/8W 28480 0698-7T973
ATR13S 0698-4158 RIFXD FLLM 100K OHM 0.1% 1/8W 28480 0698-4158.
ATR136 0687-3301 2 R:FXD COMP 33 OHM 10% 1/2W 01121 EB 3301
ATR137 0687-3301 R:FXD COMP 33 OHM 10% 1/2W o1121 EB8 3301
A7R138 0698-3193 R:FXD FI.M 10K OHM 0.75% 1/8W 28480 0698-3193
ATR139 0693-3193 R:FXD FLM 10K NHM 0.25% 1/8W 28480 0698-3193
A7R141 0698—-3193 R:FXD FLM 10K OHM 0.25% 1/8W 28480 0698—3193
A7U1 1826—-0026 IC:LINEAR COMPARATOR 12040 LM311H
ATU2 1820-0939 3 TIC:CMOS DUALM"D" F/F W/SET-RESET 02735 CD4013AE
ATU3 1820-0949 4 IC:CMOS QUAND 2—-INPT NAND GATF 02735 CD40L11AE
ATU4 1820-0943 2 TC:CMOS TRIPLE 3-INPT NAND GATE 02735 CD4023AE
ATUS 1820-1114 6 IC:C/MOS 28480 1820-1114
ATU6 1820-1114 I1Cc:C/MO0S 284890 1820~1114
ATUT 1820~-0938 3 1C:CMOS DUAL J-K M/S F/F W/SFT-RESET 02735 CD4027AE
ATUB 1820-0943 IC:CMOS TRIPLF 3-INPT NAND GATE 02735 CD4023AE
ATU9 1820-0949 IC:CMNS QUAD 2-INPT NAND GATE 027135 CD4011AF
ATU11 1820-0928 3 IC:DIGITAL 02135 CD4041AE
ATULI2 1820-1145 1 iC:CM0S 02735 CD4049AE.
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A7U13 1820-0949 IC:CMOS QUAD 2-TINPT NAND GATFE 02735 CD4011AE
ATUul4 1820-0203 5 IC:OPERATIONAL AMPLIFIER 07263 SL8940
A7U15 1820-0947 1 IC:CMOS QUAD EXCL.-0OR GATE 02735 CD4030AE
ATUl6 1820-0938 IC:CMOS DUAL J-K M/S F/F W/SET-RESET 02735 CD4027AE
ATULT 1820-0946 2 IC:DIGITAL CMOS OQUAD 2-INPT NOR GATE 28480 1820-0946
A7TUL8 1826-0021 12 IC:VOLTAGE FOLLOWER O TO 70 .C T0-99 12040 LM310H
A7U19 1826-0026 IC:LINEAR COMPARATOR 12040 LM311H
ATU21 1826-0021 IC:VOLTAGE FOLLOWER 0 TO 70 C T0-99 12040 LM310H
ATU22 1820-0951 7 1C:CMOS QUAD 2-TINPT MULTIPLEXER 0217135 CD4019AE .
ATU23 1820-0946 [C:DIGITAL CMOS QUAD 2-INPT NOR GATE 28480 1820-0946
ATU24 1820-0938 IC:CMOS DUAL J-K M/S F/F W/SET-RESET 02735 CD4027AE
ATU25 1820-0951 IC:CMOS QUAD 2-INPT MULTIPLEXER 02735 CD4019AE
ATU26 1820-0951 IC:CMOS QUAD 2-INPT MULTIPLEXER 02735 CD4019AE
ATU27 1820-0203 IC:OPERATIONAL AMPLIFIFR 07263 SL8940
ATU28 1820-1114 IC:C/M0S 28480 1820-1114
ATU29 1820-1114 IC:C/M0S 28480 1820-1114
A7u3l 1820-0958 2 IC:CMDS OQUAD CLOCKED "D*" LATCH 02735 CD4042AE
ATU32 1820-0926 2 IC:CMOS 4-BIT FULL ADDER 02735 CD4008AE
ATU33 1820-0958 IC:CMOS QUAD CLOCKED "D" LATCH 02735 CD4042AE
ATU34 1820-0926 IC:CMOS 4-BIT FULL ADDER 027135 CD4008AE
A7U35 1820-1078 8 1C:MOS 28480 1820-1078
ATu3e 1820-1078 IC:MOS 28480 1820-1078
ATU37 1820-1078 1C:MOS 28480 1820-1078
A7U38 1820-1078 I1C:MOS 28480 1820-1078
ATU39 1820-1078 IC:Mas 28480 1820-1078
Alu4l 1820-1078 IC: MOS 28480 1820-1078
ATU42 1820-1078 IC: MOS 28480 1820-1078
ATU43 1820-1078 Ic:M0S 28480 1820-1078
ATU44 1826-0021 IC:VOLTAGE FOLLOWER 0 TO 70 C T0-99 12040 LM310H
ATU4S 1826-0021 TC:VOLTAGE FOLLOWER O TO 70 C T0-99 12040 LM310H
ATu46 1826-0021 IC:VOLTAGE FOLLOWER O TO 70 C T0-99 12040 LM310H
ATU4T 1826-0021 IC:VOLTAGE FOLLOWER 0 TO 70 C TO-99 12040 LM310H
ATU48 1820-0939 IC:CMOS DUAL"D™ F/F W/ SET-RESET 02735 CD4013AE
ATU49 1820-0951 IC:CMOS QUAD 2-INPT MULTIPLEXER 02735 CD4019AE.
ATU51 1820-0951 IC:CMOS QUAD 2-INPT MULTIPLEXER 02735 CD4019AE
ATUS52 1820-0951 IC:CMOS QUAD 2-INPT MULTIPLEXER 02735 CD4019AE
ATU53 1826-0021 IC:VOLTAGE FOLLOWER 0 TO 70 C T0O-99 12040 LM310H
ATUS54 1820-0949 IC:CMOS QUAD 2-TNPT NAND GATE 0273% CD4011AE
ATU55 1820-0939 IC:CMOS DUAL"D" F/F W/ SET-RESET 02735 CD4013AE
ATUS6 1820-1114 IC:C/M0S 28480 1820-1114
ATUST 18201114 I1C:C/MOS 28480 1820-1114
A7U58 1820-0951 IC:CMOS QUAD 2-INPT MULTIPLEXER 02735 CD4019AE
A7TU59 1820-0730 1 IC:TTL LP RE-TRIG/RE-SET MONO-MULTI 28480 1820-0730
ATU61 1826-0021 IC:VOLTAGE FOLLOWER O TD 70 C T0-99 12040 LM310H
ATU62 1826-0021 IC:VOLTAGE FOLLOWER O TO 70 C T0-99 12040 LM310H
ATUE3 1820-0928 IC:DIGITAL 02735 CD4041AE
ATUG4 1820-0928 IC:DIGITAL 02735 CD4041AE
ATU65 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 SL8940
A8 03580-66508 1 BOARD ASSY:CONTROL 28480 03580-66508
A8C1 0121-0426 C:VAR MICA 50-380 PF 175VDCW 72136 T525171-7
A8C?2 0140-0206 C:FXD MICA 270 PF 5% 72136 RDM15F2715 500V
A8C3 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW 72982 801-K800011
ABC4 0160-0945 2 C:FXD MICA 910 PF 5% 28480 0160-0945
ABCS 01 60-0945 C:FXD MICA 910 PF 5% 28480 0160-0945
ABC6 0160-0363 C3FXD MICA 620PF 5% 28480 0160-0363
A8CT 0150-0093 C:FXD CFR 0.0L UF +80-20% 100VOCW 72982 -801-K800011
ABC8 0140-0206 C:FXD MICA 270 PF S% 72136 RDM15F2715 500V
A8C9 01 50-0084 C:FXD CER 0.1 UF +80-20Z 100VDCW 72982 8131-100-651-1042
A8C11 0160-3556 1 C:FXD POLY 0.082 UF 5% 50VDCHW 28480 0160-3556
A8C12 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
ABC13 0160-0161 C:FXD MY 0.01 UF 10% 200VDCHW 56289 192P10392-PTS
A8C14 0160-0363 C:FXD MICA 620PF 5% 28480 0160-0363
A8C15 0170-0055 1 C3IFXD MY 0.1UF 20% 200VDCW 56289 192P10402
A8Clé6 0150-0093 C2:FXD CER.0.01 UF +80-20% 100VDCW 72982 801-K800011
A8C18 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A8C19 0160-0164 1 C:FXD MY 0.039 UF 10% 200VDCW 56289 192pP39392-PTS
A8C21 0180-0374 3 C:FXD TANT. 10 UF 10% 20VDCW 56289 1500106 X9020B2-DYS
ABC22 0160-0166 1 C3:FXD MY 0.068 UF 10% 200VDCW 562 89 192P68392-PTS
A8C23 0160-2960 C:FXD CFR 0.05 UF 20% 100VDCW 56289 29C212A9-CDH
A8C24 0180-0376 2 C3FXD FLECT 0447 UF 10% 35VDCHW 562 89 150D474X9035A2-DYS
ABC2S 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCwW 56289 150D225X9020A2~-DYS
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A8C26 0150-0122 2 C:FXD CER 2000 PF 20%Z 500VDCW 72982 801-000-Y55-202M
ABC27 0150-0122 C:FXD CER 2000 PF 20% 500VDCHW 72982 801-000~Y55-202M
ABC28 0180-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-~1746
ABC29 01 80-1746 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
ABC31 0180-0141 1 C:FXD ELECT 50 UF +75-10% 50VDCW 56289 30D50660500D02-DSH
ABC32 0180-1746 C:FXD ELECT 15 UF 10% 20VDCHW 28480 0180-1746
A8C33 0180-1T46 C:FXD ELECT 15 UF 10% 20VDCW 28480 0180-1746
ABCR1 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ABCR2 1901-0040 DIDDE:SILICON 50 MA 30 WV 07263 FDG1088
ABCR3 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ABCR4 1901-0040 DIODE:SILICON SO0 MA 30 WV 07263 FDG1 088
ABCRS5 1902-0041 DIODE:BREAKDOWN S5.11V 5% 04713 $710939-98
ABCR6 1901-0040 OIODE:SILICON 50 MA 30 WV 07263 FDG1 088
ABCR7 1902-3182 DIODE BREAKDOWN:SILICON 12.1V 5% 28480 1902-3182
ABCRB 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1 088
ABCR9 1901-0040 DIODE:STLICON 50 MA 30 WV 07263 FDG1088
A8CR11 1901-0040 DIDDE:STLICON 50 MA 30 WV 07263 FDG1 088
A8CR12 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
ABCR13 CR14 1902-3311 2 DIODE BREAKDOWN:38.3V 5% 400MW 28480 1902-3311
ABCR1S 1901-0033 5 DIODE:SILICON 100MA 180WV 07263 FD3369
ABCR16 1901-0033 NDIODE:SILICON 100MA 180WV 07263 FD3369
ABCR17 1901-0033 DIODE:STLICON 100MA 180WV 07263 FD3369
ABCR18 1901-0033 DIODE:SILICON 100MA 180WV 07263 FD3369
ABCR19 1901-0033 DIODE:SILICON 100MA 180WV 07263 FD3369
ABCR21 1901-0050 1 DIOGDE:ST 200 MA AT 1V 07263 FDA 6308
A8BCR22 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A8BCR?23 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FD61088
A8SL1 9140-0129 COIL:FXD RF 220 UH 28480 9140-0129
ABL2 9140-0129 COIL:FXD RF 220 UH 28480 9140-0129
A8L3 9100-3282 2 INDUCTOR:POT CORE 28480 9100-3282
ABL 4 9100-3282 INDUCTOR:POT CORE 28480 9100-3282
ABQ1 1854-0019 3 TSTR:SI NPN 28480 1854-0019
A802 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
AB8Q3 1855-0081 TSTR:SI FET 80131 2N5245
ABQ4 1855-0081 TSTR:SI FET 80131 2N5245
AB0S 1853-0010 TSTR: SI PNP 28480 1853—0010
ABQS6 1853—-0010 TSTR: IS PNP (SELECTED FROM 2N3251) 28480 18530010
A807 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A808 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
A8Q9 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A8011 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A8012 1853-0086 5 TSTR:SI PNP 80131 2N5087
ABO13 1854-0071 TSTR:2Si NPN(SELECTED FROM N3704) 28480 1854-0071
A8Q14 1854-0071 TSTR:SI NPNU{SELECTED FROM 2N3704) 28480 1854-0071
A8015 1854-0019 TSTR:SI NPN 28 480 1854-0019
A8016 1853-0016 TSTR:SI PNP 80131 2N3638
ABO17 1854-0019 TSTR:SI NPN 28480 1854-0019
A8Q18 1854-0232 1 TSTR:SI NPN(SELECTED FROM 2N3440) 28480 1854-0232
ABO19 1854-0474 9 TSTR:SI NPN 28480 1854-0474

1205—0048 1 HEAT SINK:TRANSISTOR 28480 1205-0048
A8Q21 1854—0476 1 TSTR:SI NPN 02735 2N3879
ABQ22 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
ABQ23 1855-0081 TSTR:SI FET 80131 2N5245
A8R1 2100-3354 3 R:VAR CERMET 50K OHM 10% 28480 2100-3354
A8R2 2100-3358 R: VAR CERMET 1 MEGOHM 20% TYPE VI 1/2W 28480 21003358
A8R3 21003357 1 R: TRMR 500K 10% 32997 3386 X—-Y46—504
ABRS 2100-3353 R:VAR CFRMET 20K OHM 10% 1/2W 28480 2100-3353
ABRS 0684-4721 RIFXD COMP 4700 OHM 10% 1/4W 01121 c8 4721
ABRS 0684-47T11 5 RIFXD COMP 470 DNHM 10% 1/4W 01121 cs 4711
ABRT 0684-1821 1 R:FXD COMP 1800 NHM 10% 1/4W 01121 ca 1821
ABRS 0684-2231 RIFXD COMP 22K 0OHM 10% 1/4W 01121 cB 2231
A8R9 0684-3321 1 R:FXD COMP 3300 OHM 10% 1/4W 01121 LB 3321
ABR11 0684-2231 RIFXD COMP 22K OHM 10% 1/4W 01121 C8 2231
ABR12 0684-2231 R2FXD COMP 22K OHM 10% 1/4W 01121 cB8 2231
ABR13 0698-4483 R:FXD MET FLM 18.7K OHM 1%-1/8W 28480 0698-4483
ABR14 0698-4483 RFXD MET FLM 18.7K OHM 1% 1/8W 28480 0698-4483
ABR1S5 0757-0449 R3IFXD FLM 20K OHM 1% 1/8W 28480 0757-0449
ABR16 0757-0449 R:FXD FLM 20K OHM 1% 1/8W 28480 0757-0449
ABR17 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
ABR18 0757-0449 RIFXD FLM 20K OHM 1% 1/8W 28480 0757-0449
A8R19 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A8R21 0698-4473 RZFXD FLM 8.06K 0OHM 1% 1/8W 28480 0698-4473
A8R22 07570458 R:FXD MET FLM S51.1K OHM 1% 1/8W 28480 0757-0458
ABR23 0757-0451 RIFXD MET FLM 24.3K OHM 1% 1/8W 28480 0757-0451
A8R24 0683—1555 1 R: FXD COMP 1.5 MEGOHM 5% 1/4W 01121 CB1555
ABR25 0683—1041 R: FXD COMP 100K OHM 10% 1/4W 01121 CB1041
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A8BR26 0757-0458 R:FXD MET FLM S51.1K OHM 1% 1/8W 28480 0757-0458
ABR27 0757-0458 R3FXD MET FLM 51.1K OHM 1% 1/8W 28480 0757-0458
ABR28 0757-0472 2 R3FXD MET FLM 200K OHM 1% 1/8W 28480 0757-0472
A8R29 0757-0458 R2FXD MET FLM 51.1K OHM 1% 1/8W 28480 0757-0458
A8R31 0698-4503 2 R2FXD FLM 66.5K OHM l; 1/8W 28480 0698-4503
ABR32 0698-4526 1 R3FXD FLM 191K OHM 1.0% 1/8W 28480 0698-4526
A8R33 0698-4507 1 MET FLM 76.8K OHM 1% 1/8W 28480 0698-4507
A8R34 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A8R35 0684—-5631 2 R2FXD COMP 56K OHM 10Z 1/4%W o1121 CB 5631
A8R36 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0465
A8R38 0684-2221 R:FXD COMP 2200 OHM 10% 1/4W 01121 C8 2221
A8R39 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A8R41 0757-0477 2 RIFXD FLM 332K OHM 1.0% 1/8W 28480 0757—0477
A8R42 0698-4541 RIFXD FLM 442K OHM 1.0% 1/8W 28480 06984541
A8R43 0757-0483 R:FXD MET FLM 562K OHM 1% 1/8W 28480 0757-0483
A8R44 0684-1831 R:FXD COMP 18K OHM 10% 1/4W 01121 CB 1831
ABRA4S 0684-1831 R:FXD COMP 18K OHM 103 1/4W 0oL121 C8 1831
ABR46 0684—-1831 RIFXD COMP 18K OHM 10% 1/4W 01121 Cc8 1831
ABRA4T 0684—-1831 R:FXD COMP 18K OHM 10T 1/4W 01121 C8 1831
ABR48 0684~-1041 R2:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
ABR49 0684-5631 RIFXD COMP 56K OHM 10% 1/4W 01121 CB 5631
A8RS0 0698-3161 2 RSFXD MET FLM 38.3K OHM 1% 1/8W 28480 0698-3161
A8RS1 0684-41731 R:FXD COMP 47K OHM 10% 1/4W 01121 CB 4731
ABRS2 0684-2221 R:FXD COMP 2200 OHM 108 1/4W 01121 cB 2221
A8R53 0684-4731 R2FXD COMP 47K OHM 10% 1/4W 01121 CB 4731
ABRS54 0757~-0449 R:FXD FLM 20K OHM 1% 1/8W 28480 0757-0449
ABRS5S 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0465
A8BRS56 0684-4731 R:FXD COMP 47K OHM 10% 1/4wW 01121 CB 4731
A8BRS57 0684-4731 R:FXD COMP 47K OHM 10% 1/4W 01121 CB 4731
A8BRS8 0698-3519 3 R:FXD MET FLM 12.4K OHM 1% 1/8W 28480 0698-3519
A8RS59 0698-3228 RIFXD MET FLM 49.9K OHM 1% 1/8W 28480 069y8-3228
A8R61 0698-3149 2 R2FXD FLM 255K OHM 1% 1/8W 28480 0698-3149
A8R62 0698~3266 1 R:FXD MET FLM 237K OHM 1% 1/8W 28480 0698-3266
A8R63 0698-4532 1 R:FXD FLM 280K OHM 1% 1/8W 28480 0698-4532
ABR64 0698-3460 1 RIFXD MET FLM 422K OHM 1% 1/8W 28480 0698-3460
A8R 65 0698~-7332 1 R:FXD FLM 1 MEGOHM 1.0% 1/8W 28480 0698-7332
ABRG66E 0698-4505 1 R:FXD MET FLM 71.6K OHM 1% 1/8W 28480 0698-4505
A8BR6T 0757-0486 3 R:FXD MET FLM 750K OHM 1% 1/8W 28480 0757~0486
A8R68 0757-0469 .R:FXD FLM 150K OHM 12 1/8W 28480 07570469
ABR69 0684-1041 R:FXD COMP 100K OHM 10% 1/4wW o1121 cB 10’{1
A8RT71 0684~1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
A8RT2 0757-0394 RFXD MET FLM 51.1 OHM 1% 1/8W 28480 0757-0394
A8SRT3 0757-0273 R2FXD MET FLM 3.01K OHM 1% 1/8W 28480 0757-0273
A8BR T4 0757-0284 2 R:FXD MET FLM 150 OHM 1% 1/8W 28480 0757-0284
ABRTS 0757-0282 R:FXD MET FLM 221 OHM 1% 1/8W 28480 0757~0282
A8R76 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A8R77 0698—3161 R:FXD MET FLM 38.3K OHM 1% 1/8W 28480y 0698—3161
ABR78 0698—3149 R:FXD FLM 255K OHM 1% 1/8W 28480 0698—3149
A8R95 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 284801 07567-0283
A8R96 0757—-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757—-0401
A8U1, U2 1826—0021 IC:VOLTAGE FOLLOWER 0 TO 70 C TO—99 12040 LM310H
A8U3 1826-0043 TIC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A8U4 1826—-0021 IC:VOLTAGE FOLLOWER O TO 70 C T0-99 12040 LM310H
A8US 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
A8U6 1826-0043 TC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
ABUT 18 20-0203 IC:O0PERATIONAL AMPLIFIER 07263 SL8940
A8US 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 SL8940
A9 03580-6650% 1 BOARD ASSY: INPUT 28480 03580-66509

(FOR STD 3580A ONLY)
A9Cl 0170~0042 2 CAPACITOR-FXD «33UF+-5% 100WVDC 99515 E1-334D
ASC2 0121-0407 10 CAPACITORs VARy; TRMRsy PSTNs .7/3PF 72982 5356-016
A9C3 G121-0407 CAPACITORy VARy TRMRy PSTNs «7/3PF 72982 536-016
ASC4 0121-0407 CAPACITORs VARy TRMRy PSTN, .7/3PF 72982 536-016
ASCS5 Q121-0407 CAPACITORs VARs TRMRy PSTN,y «7/3PF 72982 536-016
A9C6 0121-0407 CAPACITORy, VAR, TRMRy PSTNs <7/3PF 72982 536-016
ASC7 0150-0022 CAPACLITOR-FXD 3.3PF+-10% 500WVDC 95121 TYPE QC
A9C8 0140-0162 2 CAPACITOR=FXD <0047UF+—10% 300WVDC 72136 DM20F472K0300WVICR
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A9CS 0150-0011 2 CAPACITOR=FXD 1.5PF+-20% 500WVDC 95121 TYPE QC
ASC10 0160-2207 3 CAPACITOR-FXD 300PF+-5% 300WVDC 28480 0160-2207
ASC11 0150-0022 CAPACITCR-FXD 3.3PF+-10% 500WVDC 95121 TYPE QC
ASC12 0150-0022 CAPACITOR-FXD 3+3PF+-10% 500WVDC 95121 TYPE QC
ASC13 0160-0356 2 CAPACITOR-FXD 18PF+-5% 300wWVOC 28480 0160-0356
A9C14 0150-0022 CAPACITOR-FXD 3.3PF+-10% 500WVDC 95121 TYPE QC
ASC15 0150-0022 CAPACITCR-FXD 3+3PF+-10% 500WVDC 95121 TYPE QC
ASC16 0180-0229 4 CAPACITOR-FXD; 33UF+-10% 10VOC TA-SOLID 56289 150D336X901082
A9C17 0180-0229 CAPACITOR-FXD; 33UF+-10% 10VDC TA-SOLID 56289 1500336X501082
ASC18 0140-0210 4 CAPACITOR-FXD 270PF+-5% 300WVDC T2136 DM15F271J0300WV1CR
ASC1S 0160-2158 CAPACITOR-FXD 20PF+-5% 300WVOC 28480 0160-2198
ASC21 0180-0060 4 CAPACITOR-FXC; 200UF+75-10% 3VDC AL 56289 30D207G6003CC2
ASC22 016C-2204 CAPACITOR-FXD 100PF+-5% 300WVDC 28480 0160-2204
A9C23 0180-0197 CAPACITCR-FXD; 2+2UF+-10% 20VDC TA 56289 1500225X9020A2
A9C24 0180-1758 6 CAPACITOR-FXD; 300UF+75-10% 3VDC AL 56289 300307.6003DC2
ASC25 0180-0061 CAPACITCR-FXD; 100UF+75-10% 16VDC AL 56289 30D010760160C2
ASC26 0180-1758 CAPACITOR-FXD; 300UF+75-10% 3vDC AL 56289 30D3076003DC2
ASC27 018C-0210 CAPACITOR-FXD; 3.3UF+-20% 15VDC TA 56289 1500335X0015A2
ASC28 0140-0210 CAPACITOR-FXD 270PF+-5% 300WVDC 72136 DM15F271J0300WV1CR
ASC2S 0180-0060 CAPACITOR-FXD; 200UF+75-10% 3VDC AL 56289 30D02076003CC2
ASC30 0160~2204 CAPACITOR-FXD 1l0OPF+-5% 300WVDC 28480 0160-2204
A9C31 0160-0763 CAPACITOR-FXD 5PF+-10% 500WVDC 28480 0160-0763
A9C32 0180-1758 CAPACITGR-FXD; 300UF+75-10% 3VDC AL 56289 30030760030C2
ASC33 0180-0061 CAPACITOR-FXD; 100UF+75-10% 16VDC AL 56289 3001076016DC2
A9C 34 0180-0137 2 CAPACITOR-FXD; 100UF+-20% 10VDC TA 56289 150D107X0010R2
ASC35 0160-2724 2 CAPACITOR~FXD .0036UF+23 500WVDC 28480 0160-2724
ASC36 0140-0217 CAPACITCR-FXD 140PF+-2% 300WVDC 72136 DML5F141G0300WV1CR
ASC37 0160-3269 4 CAPACITOR~FXD +00761UF+-1% 100WVDC 28480 0160-3269
A9C38 0160-0341 2 CAPACITOR-FXD €40PF+-1% 300WVDC 28480 0160-0341
ASC3S 0160-3269 CAPACITOR-FXD «00761UF+-13 100WVDC 28480 0160-3269
ASC41 0140-0233 CAPACITGR-FXD 480PF+-1% 300wWvDC 72136 DML5F481F0300WVLC
ASC42 0160-2230 2 CAPACITOR-FXD +0033UF4-5% 300WVDC 28480 0160-2230
ASC43 0180-0303 2 CAPACITOR-FXD; 10OUF+75-10% 3VOC AL 56289 30D107G003CB2
A9C44 0150-0093 CAPACITOR-FXD .01UF+80-20% 100WVDC 28480 0150-0093
A9C45 0180-03 74 2 CAPACITOR-FXD; lOUF+-10% 20VDC TA-SOLID 56289 1500106X902082
ASC46 0150-0053 CAPACITOR=FXD .OlUF+80-20% 100WVDC 28480 0150-0093
AsSC4? 0180-0157 CAPACITOR-FXD; 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
ASC48 0160-2605 CAPACITOR~FXD <02UF+80-20% 25WVDC 28480 0160-2605
A9C49 0150-0053 CAPACITOR~FXD .01UF+80-20% 100WVDC 28480 0150-0093
ASCS51 0160~2035 2 CAPACITOR-FXD 750PF+-5% 300WVDC 28480 0160-2035
ASCE2 0180-0157 CAPACITCR-FXD; 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
ASCS3 0150-0093 CAPACITOR-FXD .01UF+80-20% 100WVDC 28480 0150-0093
A9C54 0180-0197 CAPACITOR-FXD; 2.2UF+-10% 20VDC TA 56289 1500225X9020A2
A9CSS 0160~2009 CAPACITOR-FXD 820PF+-5% 300WVDC 28480 0160-2009
ASCS56 0180-01S7 CAPACITOR-FXD; 242UF+-10% 20VDC TA 56289 1500225X9020A2
ASCST 0150-0093 CAPACITOR-FXD <01UF+80-20% 100WVDC 28480 0150-0093
ASC58 0150-0053 CAPACITOR-FXD .01UF+80-20% 100WVDC 28480 0150-0093
A9C59 0180-0157 CAPACITOR-FXD; 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
ASC61 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 150D226X901582
A9C 62 0180-0157 CAPACITOR-FXD; 2<2UF+-10% 20VDC TA 56289 1500225X9020A2
ASCéE3 0180-0339 5 CAPACITOR-FXD; 50UF+75-10% 16VDC AL 56289 30D5066016CB2
ASCE4 0180-0197 CAPACITOR-FXD; 2.2UF+10% 20VDC TA 56289 1500225X902042
ASC65 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 150D226X901582
ASCES 0180-0339 CAPACITOR-FXD; SOUF+75-10% 16VDC AL 56289 30D5066016CB2
A9CR1 1901-0040 DIODE; SWITCHING; 5 30V MAX VRM 50MA 28480 1901-0040
ASCR2 1901-0040 DIODE; SWITCHING; 5 30V MAX VRM 50MA 28480 1901-0049
A9CR3 1501~0040 DICDE; SWITCHINGS 3 30V MAX VRM 50MA 28480 1901-9249
ASCR4 1901-0040 DIODE; SWITCHINGS 3 30V MAX VRM S50MA 28480 1901-0049
ASCRS 1501-0040 DIGDE; SWITCHING; 5 30V MAX VRM 50MA 28480 1901-2049
A9J1 12512969 3 CONNECTCR: PHONG, SINGLE JACK 27264 15-24-0501
ASJS 1251-33 61 CCNNECTOR, 10-CONT, FEMs POST TYPE 27264 09-52-3102
AS949 1251-3361 CONNECTORs 10-CONT» FEM» POST TYPE 27264 29-52-3102
ASLL 9100-3264 2 COIL:FXD 2.34 MH 2% 28480 9100-326%
ASL2 9100-3259 2 TRANS FORMER 28480 9100-3259
ASL3 9100~3260 2 TRANS FORMER 28480 9100-3260
AsL4 9100-3277 INDUCTGR: POT CORE 28480 9100-3277
ASLS 9170~C89% CORE; MAG; SHIELDING BEAD; 138 OD .047 02114 56-590-65/446
A9MP1 €3580~01204 2 BRACKET : INPUT SWITCH 28480 03580-01204
AGMP2 63580-01205 2 BRACKET:IF SWITCH 28480 03580-01205
A9MP3 03580~21701 2 BUSHING:DIAL 28480 03580-21701
ASMP4 03580-23201 2 COUPLER:SHAFT 28480 03580-23201
A3Q1 1855-0377 2 TRANSISTOR; J-FET N-CHAN, D-MODE SI 28480 1855-0377
A9Q2 1854-0226 TRANSISTOR NPN 2N4384 S1  PD=500MW 28480 1854-1226
A9Q3 1853-0086 4 TRANSISTOR PNP SI CHIP  PD=310MwW 28480 1853-0086
A9C4 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
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AGQ5 1854-UD71 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
ASQ6 1854-022¢6 TRANSISTOR NPN 2N4384 S1 PD=500MW 28480 1854-0226
ASQ7 1853-CC86 TRANSISTOR PNP SI CHIP PD=310Mw 28480 1853-9086
ASQ8 1854-0071 TRANSISTGR NPN S1I PD=300MW FT=200MHZ 28480 1854-0071
ASQS 1854-0071 TRANSISTOR NPN S1I PD=300MW FT=200MHZ 28480 1854-0071
ASGQ1ll 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854“0@71
ASG12 1854~-0071 TRANSISTOR NPN S1I PD=300MW FT=200MHZ 28480 1854-0071
ASQ13 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
ASQ1l4 1854-0226 TRANSISTOR NPN 2N4384 S1 PD=500Mn 28480 1854-0226
A9Q15 1853-0019 TRANSISTOR PNP SI CHIP PD=360MW 28480 1853-0010
ASQ1lé 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
ASQ17 1854-0071 TRANSISTOR NPN S1I PD=300MW FT=200MHZ 28480 1854-2071
ASQ18 1854-0071 TRANSISTOR NPN S1I PD=300MWN FT=200MHZ 28480 1854-0071
ASQ1lS 1853-0010 TRANSISTGR PNP S1 CHIP PD=360MW 28480 1853-0010
ASR1 2100-0580 2 RESISTURy; VAR, TRMR, 500KOHM 10% C 73138 T2PR590K
ASR2 2100-0640 2 RESISTOR; VAR; 5K 10% SPST SW 28480 2100-0640
A9R3 C698~5159 4 RESISTOR-FXD 1M 52 .25W F TUBULAR 19701 MF52C1/4~T0~-1004-D
A9R4 €698~-4055 L3 RESISTOR~FXD 1K +25% .125W F TWBULAR 03888 PMES5-1/8-T0-1001-C
ASRS C698-5132 4 RESISTOR-FXD 990K .53 .25 F TUBULAR 19701 MF52C1/4-T0-9903~0
ASR 6 0757-0271 4 RESISTOR-FXD 124K 13 .125W F TUBULAR 24546 C4-1/8-T0-1243-F
A9R7 €658-6661 2 RESISTOR-FXD 11l.11K +25% .125W F * 19701 MF4C1/8-T0~11111-C
ASRS8 0&98-5132 RESISTOR-FXD 990K «5% «25W F TUBULAR 19701 MF52C1/4-T0-9903-D
ASRS . G698-5131 4 RESISTOR-FXD 900K .5% <25W F TUBULAR 19701 MF52C1/4~T0~9003~-D
ASR11 £698-6659 2 RESISTOR=FXD 127K .25% .125W F TUBULAR 19701 MF4Cl1/8-T0~1273-C
ASR12 6698-5131 RESISTOR-FXD 900K .5% .25W F TUBULAR 19701 MF52C1/4-T0-9003-0
A9R13 0757-0430 RESISTOR-FXD 2.21K 1% .125W F TUBULAR 24546 C4-1/8-T0-2211-F
ASR 14 0698-3150 1 RESISTOR-FXD 237K 1% .125W F TUBULAR 16299 C4-1/8-T0-2371~F
AGR15 0698-5159 RESISTOR-FXD 1M +5% .25W F TUBULAR 19701 MF52C1/4-T0~-1004-D
ASR16 0757-0824 2 RESISTOR-FXD 2K 1% .5W F TUBULAR 30983 MF7C1/72~T0-2001-F
ASR17 0684~1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 €B81041
A9R 18, A9R19 €698~-3581 4 RESISTOR-FXD 13.7K 1% .125W F TUBULAR 16299 C4-1/8-T0-1372-F
A9R20 06841021 RESISTOR-FXD 1K 10% .25W CC TUBULAR 01121 cB1021
ASR21 C698-4413 RESISTOR-FXD 8.06K 1% .125W F TUBULAR 24546 C4-1/8-T0~8061~-F
ASR22 0757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/8-T0-1002-F
ASR23 0698-4421 4 RESISTOR=~FXD 249 OHM 1% .125W F TUBULAR 16299 C4~1/8~-T0-249R~F
A9R24 0698-3193 RESISTOR-FXD 10K 253 .125W F TUBULAR 19701 MF4C1/8-C~1002-C
ASR 25 C698-6862 2 RESISTOR-FXD 1e153K .25% .125W F 19701 MF4C1/8-T2~1153R-C
ASR26 0698-4486 RESISTOR-FXD 24.9K 1% .125W F TUBULAR 24546 C4-1/8-T0-2492~-F
ASR 27 0698-3382 RESISTOR-FXD 549K 1% .125W F TUBULAR 16299 C4~1/8-T0~5491~F
ASR28 0757-0407 RESISTOR-FXD 200 DHM 1% .125wW F TUBULAR 24546 C4-1/8-T0-201~F
ASR29 0698-4464 2 RESISTOR-FXD 887 OHM 1% .125W F TUBULAR 24546 C4~-1/8-T0-887R-F
ASR31 0684-1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 CB81041
ASR32 €757-0448 RESISTOR-FXD 182K 1% «125W F TUBULAR 24546 C4-1/8-T0-1822~F
ASR33 0684~4701 RESISTOR-FXD 47 OHM 10% .25W CC TUBULAR 01121 CB4701
A9R34 C7571-0407 RESISTOR-FXD 200 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-201~F
ASR 35 0698~-3488 RESISTOR-FXD 442 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-422R-F
ASR36 0684-1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 CB1041
ASR37 0757-0442 RESISTOR-FXD 10K 13 .125W F TUBULAR 24546 C4~1/8-T0-1002~F
AGR38 C1571-0278 4 RESISTOR=FXD 1.78K 1% .125W F TUBULAR 24546 C4-1/8-T0-1781~F
AGR39 0698-6780 2 RESISTOR-FXD 5¢62K .25% 1250 F TUBULAR 19701 MF4C1/8-T2-5621-C
ASR40 0684~1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 €B1041
ASR41 0698-6823 2 RESISTOR-FXD 2461K .25% .125W F TUBULAR 19701 MF4C1/8-70-2611~C
ASR42 C698-44173 RESISTOR-FXD Be406K 1% .125W F TUBULAR 24546 C4~1/8-T0-8061-F
AGSR43 0698-3495 RESISTOR-FXD 866 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-866R~F
ASR44 . C7157-0424 2 RESISTOR-FXD 141K 1% .125W F TUBULAR 24546 C4-1/8-T0~-1101~F
ASR45 0757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4~1/8-T0~1002-F
ASR%46 C757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/8-T0~-1002~F
A9R47 0698~-3154 i RESISTOR=-FXD 4.22K 1% .125W F TUBULAR 16299 C4~1/8~-T0-4221~F
ASR48 0757-04C7 RESISTOR-FXD 200 OHM 1% .125W F TUBULAR 245486 C4-1/8-T0-201~F
ASR4S 0698-4483 RESISTOR-FXD 187K 1% .125W F TUBULAR 24546 C4-1/8-T0-1872~F
A9R S50 0684-1021 RESISTOR-FXD 1K 10% .25W CC TUBULAR 01121 CB1021
ASRE1l 0698-4421 RESISTOR~FXD 249 OHM 1% .125W F TUBULAR 16299 C4~1/3-T0~249R~F
ASR52 . 0684-1041 RESISTOR~-FXD 100K 10% .25N8 CC TUBULAR 01121 CB81041
ASRE3 07157-0278 RESISTOR-FXD 1.78K 1% .125W F TUBULAR 24548 C4-1/8~T0-1781~-F
ASR54 0757-0407 RESISTOR-FXD 200 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-201~F
ASRS55 0698-3327 2 RESISTOR-FXD 3.92K .5% .125W F TUBULAR 03888 PMESS-1/8-T0-3921~-0
ASR5¢ 0698-4518 3 RESISTOR-FXD 137K 1% .125W F TUBULAR 24546 C4-1/8~T0~-1373~F
ASRS1T 0698-4492 RESISTOR=FXD 324K 1% .125W F TUBULAR 24546 C4-1/8-T0=-3242~F
ASR 58 C698-4055 RESISTOR-FXD 1K 253 .125W F TWBULAR 03888 PME55~1/8-T0~-1001-C
ASRSS 0698~3497 RESISTOR-FXD 604K 1% .125W F TUBULAR 16299 C4-1/8-T0~604R~F
AGR61 06964488 RESISTOR-FXD 26.7K 1% .125W F TUBULAR 24546 C4-1/8-T0-2672~F
ASR&2 0698-7417 2 RESISTOR-FXD 698K .25% .125W F TUBULAR 30983 MF4C1/8-T0-6982~C
ASRE€3 07510467 RESISTOR-FXD 200 OHM 1% .125W F TUBULAR 245%06 C4-1/8-T0-201~F
ASR64 0757-0442 RESISTOR-FXD 10K 12 .125W F TUBULAR 24546 C4~-1/8-T0-1002-F
ASRES 0757-0161 RESISTOR-FXD 604 OHM 1% .125W F TUBULAR 24546 C4~1/8-T0-604R~F
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ASR6E C698-4422 2 RESISTOR-FXD 1l.27K 1% .125W F TUBULAR 16299 C4-1/8-70-1271~F
ASRE7 0757-0283 RESISTOR-FXD 2K 1% .125W F TUBULAR 24546 C4-1/8-T0~2001-F
ASR6E C751-C976 4 RESISTOR=FXD 150K 2% .125W F TUBULAR 264546 C4-1/8-T0-1502~G
ASR &S G€98-4202 4 RESISTGR-FXD 8+87K 1% .125W F TUBULAR 16299 £4-1/8-T0-8871~F
ASRT1 0757-0438 RESISTOR-FXD 5+11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
AGR72 0757-0283 RESISTOR-FXD 2K 1% «125W F TUBULAR 24546 C4-1/8-T0-2001-F
ASR73 €698-4202 RESISTOR~FXD 8.87K 1% .125W F TUBULAR 16299 C4~1/8-T0-8871~-F
AR T4 0757-0976 RESISTOR-FXD 150K 2% .125W F TUBULAR 24546 C4-1/8-T0-1502-G
A9RT5 C757-0453 RESISTOR-FXD 30.1K 1% .125W F TUBULAR 24546 C4-1/8-T0-3012-F
AGRTE 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-70-5111~F
A9RT7 0757-0438 RESISTOGR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0~-5111-F
ASR78 C684-1021 RESISTOR-FXD 1K 10% .25W CC TUBULAR 01121 c81021
ASRTS 0757-0434 RESISTGR-FXD 3.65K 1% .125W F TUBULAR 24546 C4-1/8-T0-3651-F
ASR 81 0698-3437 6 RESISTOR-FXD 133 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0~133R-F
ASR 82 0698-3437 RESISTOR-FXD 133 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-133R-F
A9RE3 0698-3437 RESISTOR-FXD 133 OHM 1% .125W F TUBULAR 16299 C4~1/8-T0-133r-F
AGR 84 0757-0404 8 RESISTOR-FXD 130 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-131-F
A9RES 0757-0404 RES ISTOR-FXD 130 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-131-F
AGREE 0757-0404 RESISTOR-FXD 130 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-131~F
ASRET 0757-0404 RESISTOR-FXD 130 GHM 1% .125W F TUBULAR 24546 C4-1/8-T0-131~F
ASRSE8 C&98~-3446 2 RESISTOR-FXD 383 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-383R-F
ASR89 0757-0438 RESISTOR-FXD 5.11K 1% 125w F TUBULAR 24546 C4-1/8-T0-5111~F
ASRSL 0757-0161 RESISTOR-FXD 604 OHM 1% .125W F TUBULAR 264546 C4-1/8~-T0-604R—F
ASR92 0698-4441 RESISTOR-FXD 374K 1% .125W F TUBULAR 16299 C4-1/8-T0-3741-F
A9RS3 0698~4020 RESISTOR=FXD 953K 1% .125w F TUBULAR 16299 C4~1/8-7Y0-9531~F
ASRS4 0757-0435 6 RESISTOR-FXD 3.92K 1% .125K F TUBULAR 24546 C4~1/8-T0-3921-F
A9RSS 0757-0161 RESISTOR-FXD 604 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-604R~F
ASRS6 0757-0435 RESISTOR-FXD 3.92K 1% .125W F TUBULAR 24546 C4-1/8-T0-3921-F
A9RS7 €757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8-T0~-1001-F
ASRSS 0698-4486 RESISTOR-FXD 24.9K 1% .125W F TUBULAR 24546 C4-1/8-T0-2492~F
A9R99 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8-T0-1001-F
ASR 101 069£8-4486 RESISTOR-FXD 24.9K 1% .125W F TUBULAR 24546 C4-1/8-T0-2492-F
ASR102 0757-0271 RESISTOR-FXD 124K 1% .125#4 F TUBULAR 24546 C4-1/8-T0-1243-F
ASR 103 0757-0161 RESISTOR-FXD 604 OHM 1% .125W F TUBULAR 24546 C4~1/8~T0-604R-F
ASR 104 0757-0401 RESISTOR-FXD 100 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-101~-F
ASR105 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
ASR106 0757-0435 RESISTOR-FXD 392K 12 .125W F TUBULAR 24546 C4-1/8-T0-3921-F
ASR107 0698-3158 2 RESISTOR-FXD 23.7K 1% .125W F TUBUWLAR 16299 C4-1/8-T0-2372~F
ASR108 0684-1021 RESISTOR=-FXD 1K 10%2 .25W CC TUBULAR 01121 cB1021
ASR109 0757-0422 2 RESISTOR~-FXD 909 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-909R~F
ASR111 0698-4441 RESISTOR-FXD 3.74K 1% .125W F TUBULAR 16299 C4-1/8-T0-3741-F
ASR112 0757-0413 2 RESISTOR-FXD 392 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-392R-F
ASR113 0683-2045 4 RESISTOR-FXD 200K 5% .25W CC TUBULAR 01121 CB2045
ASR11l4 0684-1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 €B1041
A9R115 0684-1031 RESISTOR-FXD 10K 10% .25W CC TUBULAR 01121 €B1031
ASR116 0698-3557 RESISTOR-FXD 806 OHM 1% +125W F TUBULAR 16299 C4-1/8-T0-806R~-F
ASR117 0683-2045 RESISTOR-FXD 200K 5% .25W CC TUBULAR 01121 CB2045
ASR118 0684~1041 RESISTOR~FXD 100K 10% .25W CC TUBULAR 01121 CBl041
ASR119 0684-1031 RESISTOR-FXD 10K 10% <254 CC TUBULAR 01121 C€B81031
ASR 121 0698-3153 2 RESISTOR-FXD 3483K 1% .125W F TUBULAR 1629 C4-1/8-T0-3831~F
A9R 122 0684-1011 RESISTOR-FXD 100 OHM 10% .25W CC 01121 81011
ASR123 0684-4701 RESISTOR-FXD 47 OHM 10% .25W CC TUBULAR 01121 CB4701
ASR124 0684-1021 RESISTOR~-FXD 1K 10% .25W CC TUBULAR 01121 CB1021
ASR125 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24548 C4-1/3-T0-5111~F
ASR126 06844711 4 RESISTOR-FXD 470 OHM 10% .25W CC o1121 CB4711
ASR127 0757~ 0462 4 RESISTOR-FXD 75K 12 .125W F TUBULAR 24546 C4-1/8-T0-7502-F
A9R128 0684-1021 RESISTOR-FXD 1K 10% .25W CC TUBULAR o1t21 CB1021
ASR129 0684-4701 RESISTOR-FXD 47 OHM 10% «25W CC TUBULAR 01121 CB4701
ASR131 0757-0438 RESISTOR-FXD 511K 1% .125W F TUBULAR 24546 €4~-1/8-70-5111-F
ASR132 0684-4711 RESISTOR=FXC 470 OHM 10% .25W CC ol121 CB4TLL
ASR133 0757-0462 RESISTOR-FXD 75K 1% .125W F TUBULAR 24546 C4-1/8-T0~7502-F
ASS1 03580-61905 2 SWITCH ASSY 28480 03580-61905

(INCLUDES R2)
ASS2 3100-2738 2 SWITCH: ROTARY 28480 3100-2738
ASU1 1826-0044 2 IC;LIN; GPERATIONAL AMPL IFIER 07263 7390C
ASU2 1820-0427 IC3LIN3BALANCED MODULATOR 04713 MC14966
AS G3580-66519 1 BOARD ASSY: INPUT 23480 03580-66519

(FOR OPTION 002 ONLY)
A9 C1 C170-0042 CAPACITCR-FXD «33UF+—5% 100WVDC 99515 E1-3340
A9 C2 0121-0407 CAPACITORy VARy TRMR, PSTN, .7/3PF 72982 536-016
A9 C3 Q0121-0407 CAPACITORe VAR, TRMR, PSTN, .7/3PF 72982 536-016
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AS C4 0121-0407 CAPACITORs VAR, TRMRy PSTN, .7/3PF 72982 536-0l6
A9 C5 0121-0407 CAPACITGRe VAR, TRMR, PSTN, .7/3PF 72982 536-016
AS Cé 0121-0407 CAPACITCRe VAR, TRMK, PSTN, .7/3PF 72982 536-016
A9 C7 0150-0022 CAPACITOR=FXD 3.3PF+-10% 500WVODC 95121 TYPE QC
A9 C8 Cl40-0l62 CAPACITCR<FXD +0047UF+-10% 300wVOC 72136 DM20F4T2K03J0WVICR
Ag C9 €150-0011 CAPACITOR=FXD 1.5PF+-20% 500WVDC 95121 TYPE QC
AS Cl0 C16¢-2207 CAPACITGR-FXD 300PF+-5% 300WVDC 28480 0160-2207
A9 C11 0150-0022 CAPACITOR=FXD 3.3PF+-10% 500WVDC 95121 TYPE QC
A9 Cl2 0150-0022 CAPACITCR-FXC 3.3PF+-10% S500WVDC 95121 TYPE QC
A9 C13 0160-0356 CAPACITCR~FXD 18PF+-5% 300WVDC 28480 0160-0356
Ag C14 c15¢-0022 CAPACITOR=FXD 3.3PF+-10% 5004VDC 95121 TYpE QC
A9 C15 0150-0022 CAPACITOR-FXC 3.3PF+-10% 500WVDC 95121 TYPE QC
A9 Cl6 0180-0229 CAPACITCR-FXD; 33UF+-10% 10VDC TA-SOLID 56289 1500336X991082
Ag C17 €18C-0229 CAPACITCR~-FXD; 33UF+-10% 10VDC TA-SOLID 56289 150D336X901082
AS C18 6140-0210 CAPACITCR-FXD 270PF+-5% 300WVDC 72136 DM15F271J0300WVICR
Ag Cig Ccl6C-2198 CAPACITCR—FXD 20PF+-5% 300WVDC 28480 0160-2198
A9 C21 €18C~G060 CAPACITCOR-FXD; 200UF+75-10% 3vDC AL 56289 300207G6003CC2
A C22 0166-2204 CAPACITOR-FXD 100PF+-5% 300WVDC 28480 0160-2204
A9 C23 G180-0197 CAPACITOR-FXD; 2.2UF+-10% 20VDC TA 56289 1500225X9020A2
A9 C24 0180-1758 CAPACITCR+FX0; 300UF#75-10% 3VDC AL 56289 300307G6003DC2
Ag (25 0180-006}1 CAPACITOR-FX0; 100UF+75-10% 16VDC AL 56289 30D107G016DC2
A9 C26 0180-1758 CAPACITCR=FXD; 300UF+75-10% 3VDC AL 56289 30D0307G0030C2
A9 C27 018¢-0210 CAPACITGR=-FXD; 3<3UF4+-20% 15VDC TA 56289 150D335X0015A2
AS C28 0140-0210 CAPACITCR=FXD 270PF+-53 300WVDC 72136 DM15F271J0300WVICR
A9 C29 0180-0060 CAPACITOR-FXD; 200UF+75-10% 3vDC AL 56289 300207G003CC2
Ag C30 0l6C-2204 CAPACITOR-FXD 100PF+-5Z 300WVDC 28480 0160-2204
A9 C31 C160-0763 CAPACITOR-FXD 5PF+-10% 500WVOC 28480 0160-0763
A9 C32 0180-1758 CAPACITCOR-FXD; 300UF+75-10% 3VDC AL 56289 3003076003DC2
A9 C33 €180-0061 CAPACITCR-FXD; 100UF+75—-10% 16VDC AL 56289 30010760160C2
A9 C34 C18G-0137 CAPACITCGR~FXC; 100UF+-20% 10VOC TA 56289 150D107X0019R2
Ag C35 0léc-2724 CAPACITOR-FXC .0036UF+2% 500WVDC 28480 D166-2724
A9 C36 €140-0217 CAPACITGR=FXD 140PF+-2% 300WVDC 72136 DM15F141G0300WV1CR
A9 C37 0160-3269 CAPACITOR+FXD .00T61UF+-1% 100WVDC 28480 0160-3269
A9 C38 0160-0341 CAPACITOR-FXD 640PF+-12 300WVDC 28480 0160-0341
AS C39 0160-3269 CAPACITOR-FXD .00761UF+—1% 100WVDC 28480 0160-3269
A9 C41 Gl40-0233 CAPACITGR—FXD 480PF+-1% 300WVDC 72136 DM15F481F0300WV1C
A9 C42 0160-2230 CAPACITOR-FXD .0033UF+-5% 300WVDC 28480 0160-2230
A9 C43 0180-0303 CAPACITCR-FXD; 100UF+75-10% 3VDC AL 56289 30D1076003CB2
AS C44 0150-0093 CAPACITCR-FXD .OlUF+80-20%2 100WVDC 28480 0150-0093
A9 C45 0180-0374 CAPACITOR-FXD; 10UF+—10% 20VDC TA-SOLID 56289 150D106X902082
A C46 c15¢-00%3 CAPACITCR-FXD <01UF+80-20% 100WVDC 28480 0150-0093
A9 C47 0180-0157 CAPACITOR+FXD; 2.2UF+-10Z 20VDC TA 56289 150D225X9020A2
AS C48 016C-2605 CAPACITCR-FXC <02UF+80~-20% 25WVDC 28480 0160-2605
AS C49 0150-0093 CAPACITOR~FXD .OlUF+80-20% 100WVDC 28480 0150-0093
Ag C51 0160-2035 CAPACITOR+FXD 750PF4~5% 300WVDC 28480 0160-2035
Ag C52 ©180-0197 CAPACITOR—FXD; 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
A9 C53 0150-0093 CAPACITOR-FXC <O1UF+80-20% 100WVDC 28480 0150-0093
A9 C54 018C-0197 CAPACITCR—FXD; 2.2UF+~10% 20VDC TA 56289 150D225X9020A2
A9 (55 01602005 CAPACITGR~FXD 820PF+-5% 300WVDC 28480 0160~2009
A9 C56 0180-0157 CAPACITGR=FXD; 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
Ag C57 0150-0093 CAPACITOR-FXD .OLlUF+80-20% 100WVDC 28480 0150-9093
A9 C58 0150-00%3 CAPACITOR~FXD .OlUF+80-20% 100WVDC 28480 0150-0093
A9 C59 0180-0197 CAPACITOR-FXD5 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
A9 C6l 0180-0228 CAPACITCR-FXDy 22UF+10% 15VDC TA-SOLID 56289 1500226X901582
A9 C62 0180-0197 CAPACITGR-FXL; 2.2UF+-10% 20VDC TA 56289 1500225X9020A2
Ag Ce3 018¢-0339 CAPACITOR-FXD; 50UF+75-10% 16VDC AL 56289 30D5066016CB2
A9 Cé4 0180-C157 CAPACITOR-FXD; 2.2UF+-10% 20VDC TA 56289 1500225X902242
A9 C65 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 150D226X901582
A9 C66 018€-0339 CAPACITCR-FXD; SOUF+75-10% 16VDC AL 56289 3005066016C82
A9 CR1 1901-0040 DIODE; SWITCHING; 3 30V MAX VRM 50MA 28480 1901-0040
Ag Cr2 1901-0040 DICDE; SWITCHINGs 5 30V MAX VRM 50MA 28480 1901-9049
A9 CR3 1901-0040 DIODE; SWITCHING; 3 3GV MAX VRM 50MA 28480 1901-0040
A9 CR4 1901-0040 OIODE; SWITCHING; 5 30V MAX VRM 50MA 28480 1901-0040
A9 CR5 1901-0040 OIODE; SWITCHING; 3 30V MAX VRM 50MA 28480 1901-0040
AS CR7 1901~0040 DIODE; SWITCHING; 3 30V MAX VRM 50MA 28480 1901-0040
Ag g1 1253-2969 CCNNECTOR: PHOND, SINGLE JACK 27264 15-24-0501
A9 J9 1251-3361 CONNECTORe 10-CONT, FEM, POST TYPE 27264 09-52-3102
AS 49 1251-3361 CONNECTCRs 10-CONT, FEM, POST TYPE 27264 09~52-3102
A9 L1 9100-3264 COIL:FXD 2.34 MH 2% 28480 9100-3264%
A9 L2 9100-3259 TRANSFORMER 28480 9100-3259
Ag L3 9100-3260 TRANSFORMER 28480 9100-3260
A9 L4 9100-3277 INDUCTOR: POT CGRE 28480 9100-3277
A9 LS 9170-C894 CORE; MAG3; SHIELDING BEAD; .138 0D .047 02114 56-590-65/4A6
A9 MP1 03580-01204 BRACKET : INPUT SWITCH 28480 03580-01294
A9 MP2 03580-01205 BRACKET:1F SWITCH 28480 03580-01205

See introduction to this section for ordering information
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Model 3580A

Table 6-3. Replaceable Parts

Section VI

A Mfr
Reference |1p part Number| Oty Description Mfr Part Number
Designation Code
AS MP3 €3580-21701 BUSHING:DIAL 28480 03580-21701
A9 MP4 €256C-232C1 COUPLER:SKAFT 28480 03580-23201
AS Ql 1855-0377 TRANSISTOR; J-FET N-CHAN, D-MODE SI 28480 1855-0377
A9 Q2 1854-0226 TRANSISTOR NPN 2N4384 SI  PD=500MwW 28480 1854-0226
AS Q3 1853-0086 TRANSISTOR PNP SI CHIP  PD=310MW 28480 1853-0086
A9 Q4 1854-0071 TRANSISTOR NPN ST PD=300MW FT=200MHZ 28480 1854-1071
AS Q5 1854-0071 TRANSISTOR NPN ST PD=300MW FT=200MHZ 28480 1854-0071
A9 Q6 1854-0226 TRANSISTOR NPN 2N4384 SI  PD=500MwW 28480 1854-0226
AS Q7 1853-0086 TRANSISTOR PNP SI CHIP  PC=310MW 28480 1853-0086
A9 Q8 18540071 TRANSISTOR NPN ST PD=300MW FT=200MHZ 28480 1854-0071
Ag Q9 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-9071
A9 Qll 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
A9 Q12 1854-0071 TRANSISTOR NPN ST PD=300MW FT=200MHZ 28480 1854-0071
A9 Q13 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
AS Ql4 1854-0226 TRANSISTOR NPN 2N4384 SI  PD=500MW 28480 1854-0226
A9 Q15 1853-0010 TRANSISTOR PNP SI CHIP  PD=360MwW 28480 1853-0010
AS Q16 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
A9 Q17 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
A9 Q18 1854-0071 TRANSISTOR NPN SI  PD=300MW FT=200MHZ 28480 1854-0071
AS Q19 1853-0010 TRANSISTOR PNP SI CHIP  PD=360MW 28480 1853-0010
A9 R1 2100-0580 RESISTOR, VAR, TRMR, 500KOHM 10% C 73138 72PR5DOK
AS R2 2100-0640 RESISTOR; VAR; 5K 10% SPST SW 28480 2100-0640
A9 R3 0698-5159 RESISTOR-FXD IM .5% .25W F TUBULAR 19701 MF52C1/4-T0-1004~D
A9 R4 0698-4055 RESISTOR-FXD 1K .25% .125W F TUBULAR 03888 PME55-1/8-T)-1001~C
A9 RS 0698-5132 RESISTOR-FXD 990K .5% .25W F TUBULAR 19701 MF52C1/4-T0-9903-D
As Ré 0157-0271 RESISTCR-FXD 124K 1% .125W F TUBULAR 24546 C4-1/8-T0-1243-F
A9 R7 C£98-6661 RESISTOR-FXD 11.11K s25% .125W F 19701 MF4C1/8-TO-11111-C
AS R8 0698-5132 RESISTOR-FXD 990K .5% .25W F TUBULAR 19701 MF52C1/4-T0-9903~D
A9 R9 0698-5131 RESISTOR-FXD 900K .5% .25W F TUBULAR 19701 MF52C1/4~T0-9003-D
A9 R10 069€-3359 1 RESISTOR-FXD 12.7K 1% .125W F TUBULAR 16299 C4-1/8-T0-1272-F
A9 R11 0€98-6659 RESISTOR-FXD 127K +25% .125W F TUBULAR 19701 MF4C1/8-T0-1273~C
A9 R12 C698-5131 RESISTOR-FXD 900K .5% .25W F TUBULAR 19701 MF52C1/4-T0-9003-D
AS R13 0757-0430 RESISTOR-FXD 2.21K 1% .125W F TUBULAR 24546 C4-1/8-T)-2211-F
A9 R14 0698-4437 1 RESISTOR-FXD 2.94K 1% .125W F TUBULAR 16299 C4~1/8-T0=-2941~F
A9 R15 0698-5159 RESISTOR-FXD 1M .5% .25W F TUBULAR 19701 MF52C1/4-T0-1004-D
AS R16 0757-0824 RESISTOR-FXD 2K 1% .5W F TUBULAR 30983 MF7C1/2-T0-2001-F
A9 R17 0684-1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR o121 €B1041
A9 R18,A9 R19 0698-3581 RESISTOR-FXD 13.7K 1% .125W F TUBULAR 16299 C4-1/8-T0-1372-F
A9 R20 0684—1021 RESISTOR~FXD 1K 10% .25W CC TUBULAR 01121 CB1021
AS R21 0698-4413 RESISTCGR—FXD 8.06K 1% .125W F TUBULAR 24546 C4-1/8-T0-8061-F
A9 R22 07570442 RESISTOR-FXD 10K 1% .125W F TUBUL AR 24546 C4~1/8-T0-1002-F
A9 R23 C698-4421 RESISTOR-FXD 249 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-249R~F
A9 R24 0698-3193 RESISTOR-FXD 10K .25% .125W F TUBULAR 19701 MF4C1/8-C-1002-C
A9 R25 0696-6862 RESISTOR-FXD 1.153K +25% .125W F 19701 MF4C1/8-T2-1153R-C
A9 R26 069 8-4486 RESISTOR-FXD 24.9K 1% .125W F TUBULAK 24546 C4-1/8-TD-2492~F
As R27 C698-3382 RESISTOR-FXD 5.49K 1% .125W F TUBULAR 16299 C4-1/8-T0-5491-F
A9 R28 0757-0407 RESISTOR-FXD 200 OHM 1% 1254 F TUBULAR 24546 C4-1/8-T0-201-F
AS R29 C698-4464 RESISTOR-FXD 887 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-887R-F
A9 R31 0684-1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 CB1041
A9 R32 0757-0448 RESISTOR-FXD 18.2K 1% .125W F TUBULAR 24546 C4-1/8-T0-1822-F
A9 R33 0684-41701 RESISTOR-FXD 47 OHM 10% .25W CC TUBULAR 01121 CB4701
A9 R34 0757-0467 RESISTOR-FXD 200 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-201-F
A9 R35 0698-3488 RESISTOR-FXD 442 OHM 1% .125W F TUBULAR 16299 C4-1/8~T0-422R-F
A9 R3¢ 0684-1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 CB1041
A9 R37 0757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/8-T0~-1002-F
Ag R38 0757-0278 RESISTOR-FXD 1.78K 1% .125W F TUBULAR 24546 C4-1/8-T0-1781-F
A9 R39 0698~6780 RESISTOR-FXD 5.62K +25% .125W F TUBULAR 19701 MF4C1/8-T2-5621-C
AS R40 0684-1041 RESISTOR-FXD LOOK 10% .25W CC TUBULAR ol121 CB1041
A9 R41 0698-6823 RESISTOR-FXD 2.61K +25% .125W F TUBULAR 19701 MF4C1/8-T0-2611-C
A9 R4&2 0698-44173 RESISTOR-FXD 8.06K 1% .125W F TUBULAR 24546 C4~1/8-T0-8061-F
A9 R43 0698-3495 RESISTOR-FXD 866 OHM 1% .125W F TUBULAR 16299 C4-1/8-TD-866R-F
A9 R44 0757-0424 RESISTOR-FXD 1.1K 1% .125W F TUBULAR 24546 C4-1/8-TO-1191-F
AS R45 0757-0442 RESISTOR-FXD 10K 1% .1254 F TUBULAR 24546 C4~1/8-T0-1092-F
AS R46 0757-0442 RESISTOR-FXD 10K 1% .125W F TUBULAR 24546 C4-1/8-T0-1092~F
AS R&47 0698-3382 RESISTOR-FXD 5.49K 1% .125W F TUBULAR 16299 C4-1/8-TD-5491~F
Ag R48 0757-0467 RESISTOR—FXD 200 OHM 1% .1254 F TUBULAR 24546 C4-1/8-T0-201-F
AS R439 06964483 RESISTOR-FXD 18.7K 1% .125W F TUBULAR 24546 C4-1/8-T0-1872-F
AS RS0 0684-1021 RESISTOR-FXD 1K 10% .25W CC TUBULAR 01121 €81021
A9 R51 C698-4421 RESISTOR-FXD 249 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0=-249R~F
A9 R52 0684-1041 RESISTOR—FXD 100K 10% .25W CC TUBULAR 01121 CB1041
Ag R53 0757-0278 RESISTCR-FXD 1.78K 1% .125W F TUBULAR 24546 C4-1/8-TO-1T781-F
A9 R54 0757-0407 RESISTOR-FXD 200 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-201-F
A9 RSS 06983327 RESISTOR-FXD 3.92K .5% .125W F TUBULAR 03888 PMES5-1/8-T0-3921~D
AS R5¢ 0698-4518 RESISTOR-FXD 137K 1% .125W F TUBULAR 24546 C4-1/8-T0-1373~F
A9 R57 0698-4452 RESISTOR-FXD 32.4K 1% .125W F TUBULAR 24546 C4-1/8-T0-3242-F
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A Mfr
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Designation Code
A9 R58 C656-4055 RESISTOR-FXD 1K +25% .125W F TUBULAR 03888 PME55-1/8-T0~1001~C
AS R5S C698-3457 RESISTOR-FXD 6.04K 1% .125W F TUBULAR 16299 C4~1/8-TD~604P~F
AS Ré1 C£98-4488 RESISTOR-FXD 26.7K 1% .125W F TUBULAR 24546 C4~1/8-T0-2672~F
A3 R62 0698-7417 RESISTOR-FXD 69+8K .25% .125W F TUBULAR 30983 MF4C1/8-T0-6982-C
A9 R&3 0757-04C7 RESISTOR=-FXD 200 OHM 1% .125W F TUBULAR 24546 C4-1/8~TD=-201~F
Ag R64 C757-0442 RESISTOR—FXD 10K 1% .125W F TUBULAR 24546 C4~-1/8-T0-1002-F
A9 R65 €757-C161 RESISTCR-FXD 604 OHM 1% .125W F TUBULAR 24546 C4-1/8~T0-604R-F
AS R66 C698-4422 RESISTOR-FXO 1.27K 1% +125W F TUBULAR 16299 C4~1/8~T0-1271-F
A9 Ré7 CE98-4202 RESISTOR=FXD 8.87K 1% .125W F TUBULAR 16299 C4-1/8-T0-8871-F
AS R67 6757-0283 RESISTOR-FXD 2K 1% .125W F TUBULAR 24546 C4~1/8-TD-2001-F
Ag Res C157-C576 RESISTCR=FXD 150K 2% +125W F TUBULAR 24546 C4-1/8-T0-1502-G
AS R71 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111~F
A9 R72 C757-0283 RESISTOR~FXD 2K 1% «125W F TUBULAR 24546 C4-1/8-T0-2001-F
A9 R73 C698-4202 RESISTOR—FXD 8.87K 1% .125W F TUBULAR 16299 C4~-1/8-T)-8871~F
AS R74 C157-0876 RESISTCR-FXD 150K 2% .125W F TUBULAR 24546 C4-1/8-T0-1502-G
Ag R75 0757-0453 RESISTOR-FXD 30.1K 1% .125W F TUBULAR 24546 C4~1/8-T0~3012~F
AS R76 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
A9 R77 0757-0438 RESISTOR-FXO 5.11K 1% .125w F TUBULAR 24546 C4-1/8-T0-5111~F
A9 R78 0684-1021 RESISTOR-FXD 1K 10% .25W CC TUBULAR o1121 €B1021
A9 R79 0757-0434 RESISTOR-FXD 3.65K 1% .125W F TUBULAR 24546 C4-1/8-TD-3651-F
A9 R81 0698-3437 RESISTOR-FXD 133 OHM 13 .125W F TUBULAR 16299 C4-1/8-T0-133R-F
A9 R82 0698-3437 RESISTOR-FXD 133 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-133R-F
AS R83 0698-3437 RESISTOR-FXD 133 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-133R-F
Ag R84 0757-0404 RESISTOR-FXD 130 OHM 1% .125W F TUBULAR 24546 C4-1/8-TD-131-F
A9 R85 0757-0404 RESISTOR-FXD 130 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-131~F
As Rg6 0757-0404 RESISTOR-FXD 130 OHM 13 .125W F TUBULAR 24546 C4-1/8-T0-131-F
A9 R87 0757-04C4 RESISTOR-FXD 130 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-131~F
A9 R88 C698-3446 RESISTOR-FXD 383 OHM 13 .125W F TUBULAR 16299 C4-1/8-TD-383R-F
AS R8S 0757-0438 RESISTOR-FXD 5.11K 1% .125W £ TUBULAR 24546 C4-1/8-T0~5111-F
AS R91 0757-0161 RESISTOR-FXD 604 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-604R~F
A9 R92 0658-4441 RESISTOR-FXD 3.74K 1% «125W F TUBULAR 16299 C4-1/8-T0-3741~F
AS R93 0698-4020 RESISTOR-FXD 9.53K 1% .125W F TUBULAR 16299 C4-1/8-T0-9531-F
A9 R94 0757-0435 RESISTOR-FXD 3.92K 1% .125W F TUBULAR 24546 C4-1/8-T0-3921~F
A9 R95 0757-0161 RESISTOR-FXD 604 OHM 13 .1254 F TUBULAR 24546 C4-1/8~T0D-604R-F
A9 R96 0757-0435 RESISTOR-FXD 3.92K 13 .125W F TUBULAR 24546 C4~1/8-TD-3921-F
A9 R97 0757-0280 RESISTOR-FXD 1K 1% .125W F TUBULAR 24546 C4-1/8~T0-1001-F
A9 R98 069 8-4486 RESISTOR-FXD 24.9K 1% +125W F TUBULAR 24546 C4-1/8-T0-2492-F
AS R99 0757-0280 RESISTOR-FXD 1K 1% <125W F TUBULAR 24546 C4-1/8-T0-1001~F
AS R10L CE98-4486 RESISTOR-FXD 24.9K 1% .125W F TUBULAR 24546 C4~1/8-T0-2492-F
A9 R102 0757-0271 RESISTOR-FXD 124K 1% .125W F TUBULAR 24546 C4-1/8-T0-1243-F
Ag R103 0757-0161 RESISTOR-FXD 604 OHM 1% 1254 F TUBULAR 24546 C4-1/8-T0~604R-F
AS R104 0757-0401 RESISTOR-FXD 100 OHM 1% .125W F TUBULAR 24546 C4-1/8-TD-101-F
AS R105 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111-F
AS R106 0757-0435 RESISTOR-FXD 3.92K 1% .125W F TUBULAR 24546 C4~-1/8-T0-3921-F
A9 R107 0698-3158 RESISTOR-FXD 23.7K 1% .125W F TUBULAR 16299 C4~1/8-T0-2372~F
Ag R108 0684-1021 RESISTOR-FXD 1K 103 .25W CC TUBULAR o1121 cB1021
A9 R109 0757~ 0422 RESISTOR-FXD 909 OHM 1% .125W F TUBULAR 24546 C4—-1/8-T0-909R~F
A9 R1lL C698-4441 RESISTOR-FXD 3.74K 1% .125W F TUBULAR 16299 C4~1/8-T0-3741~F
A9 R112 0757-0413 RESISTOR-FXD 392 OHM 1% .125W F TUBULAR 24546 C4-1/8-T0-392R-F
A9 R113 0683-2045 RESISTOR-FXD 200K 5% .25W CC TUBULAR o1121 €B82045
A9 R114 0684-1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 CB1041
A9 R115 0684-1031 RESISTOR-FXO 10K 108 .254 CC TUBULAR o112l C81031
A9 R116 0698-3557 RESISTOR-FXD 806 OHM 1% .125W F TUBULAR 16299 C4-1/8-T0-806R-F
A9 R117 0683-2045 RESISTGR-FXD 200K 5% .25W CC TUBULAR 01121 CB2045
A9 R118 0684~-1041 RESISTOR-FXD 100K 10% .25W CC TUBULAR 01121 CB1041
Ag R119 0684-1031 RESISTOR-FXD 10K 10% «25W. CC TUBULAR 01121 CB1031
A§ R121 0698-3153 RESISTOR-FXD 3.83K 1% .125W F TUBULAR 16299 C4-1/8-T0-3831~F
A9 R122 0684-1011 RES ISTOR-FXD 100 OHM 10% .25W CC 01121 C81011
A9 R123 0684-4701 RESISTOR-FXD 47 OHM 10% .25W CC TUBULAR o1121 CB4701
A9 R124 0684-1021 RESISTOR-FXD 1K 10% .25W CC TUBULAR oi121 CB1021
A9 R125 0757-0438 RESISTOR-FXD 5.11K 1% .125W F TUBULAR 24546 C4-1/8-T0-5111~F
A9 R126 0684-4711 RESISTOR~FXD 470 OHM 10% .25W CC 01121 cB4T11
AS R127 0757-0462 RESISTOR-FXD 75K 1% .125W F TUBULAR 24546 C4-1/8-T9-7502~F
AS R128 €684-1021 RESISTOR-FXD 1K 10% .25W CC TUBULAR 01121 C81021
A9 R129 0684-4701 RESISTOR-FXD 47 OHM 10% .25W CC TUBULAR o112l 84701
A9 R131 0757-0438 RESISTOR-FXD 5.11K 1% .125w F TUBULAR 24546 C4-1/8-T0-5111~F
A9 R132 0684-4711 RESISTOR-FXD 470 OHM 10% .25W CC o112l CB4T11
A9 R133 0757-0462 RESISTOR-FXD 75K 1% .1254 F TUBULAR 24546 C4-1/8-T0-7502~F
AS S1 03580-61905 SWITCH ASSY 28480 03580-61905
A9 sl ( INCLUDES R2}
Ag 32 3100-2738 SWITCH: ROTARY 28480 3100-2738
A9 UL 1826-0044 1C3 LIN; OPERAT IONAL AMPL IFIER 07263 7390C
AS U2 1820-0427 1C;5 LIN; BALANCED MODULATOR 04713 MC14966G
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Table 6-1. Replaceable Parts(Cont'd)

Section VI

Reference s Mfr
) - HP Part Number | Qt Description Mfr Part Number
Designation Y P Code
Al0 03580-61906 1 SWITCH ASSY 28480 03580~-61906
A10S1 3100-2739 1 SWITCH: ROTARY 28480 3100-2739
A10S8? 3101-1240 1 SWITCH 28480 3101~-1240
A10S3 3101-1240 1
03581-26510 1 BOARD:BLANK PC 28480 0358126510
03580—-01203 1 BRACKET::SWITCH 28480 03580-01203
03580—-04106 1 INSULATOR: POWER 28480 03580—04106
03580-24708 1 SPACFR:POWER SWITCH 28480 03580-24708
2260-0001 1 NUT sHEX SSTL 4-40X1/4X3/32 80120 a8D#
3030-0007 18 SCREWISFT SST 4-40 X 178" onooa 08D
3050-0295 1 WASHFR:FLAT 0.313"ID X 0.500" 0D 00000 08D
5040-7038 1 CAM:POWFR SWITCH 28480 5040~-7038
Al14, 03580—64211 P.S. HI VOLTAGE 28480 03580—64211
A11A1 4, 0358066531 1 PC ASSY: HVPS 28480 0358066531
A11A1C1 0150—0050 C:FXD CER 1000 PF +80—20% 1000VDCW 56289 C0678 102E1022526—CD
A11A1C2, C3 0150-0012 C:FXD CER 0.01 UF 20% 1000 VDCW 56289 29C214A3
A11A1C4—-C6 0160—3008 C:FXD CER 4700 PF 20% 4K VDCW 72982 3888-024—Y550—472M
AT1AICR1-4 1901-0033 DIODE:SI 100 MZ 180 WV 07263 FD3369
A11AICR5 1901-0341 DIODE:SI 7000 PIV 50 MA 28480 1901-0341
A11A1R1 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0465
A11A1R2 21003358 R:VAR CER 1M OHM 20% 1/2W 73138 72XR105
A11A1R3 07570472 R R:FXD MET FLM 200K OHM 1% 1/8W 28480 0757-0472
A11A1R4 06831535 R:FXD COMP 15K OHM 5% 1/4W 01121 CB 1535
A11A1R5 0683—3345 R:FXD COMP 330K OHM 5% 1/4W 01121 CB 3345
A11A24, 0358066532 2 PC ASSY:HVPS (DOES NOT INCLUDE A11A2T1) 28480 03580—66532
A11A2C1,C2 0160—3859 C:FXD CER 560 PF 20% 6000 VDCW 56289 29C614
A11A2C3 01500012 C:FXD CER 0.01 UF 20% 1000 VDCW 56289 29C214A3
A11A2C4 0160—-3007 C:FXD CER 4700 PF 20% 4K VDCW 72982 3888-024—Y550—472M
A11A2C5 0160—-2544 C:FXD CER 270PF 10% 1000 VDCW 56289 C016B102E271KS27—CDH
A11A2CR1 19023237 DIODE:BKDN 20.0V 5% 28480 19023237
A11A2CR2,CR3 1902—3428 DIODE:BKDN SI 100 V 5% 28480 19023428
A11A2R1 06834725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A11A2R2 0683—1065 R:FXD COMP 10M OHM 5% 1/4W 01121 CB 1065
A11A2R3 0683—1055 R:FXD COMP 1M OHM 5% 1/4 W 01121 CB 1055
A11A2R4 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A11A2R5 0687—2751 R:FXD COMP 2.7M OHM 10% 1/2W 01121 EB 2751
A11A2R6 0698—8427 R:FXD MET FLM 29M OHM 10% 28480 0698-8427
A11A2T1 91003440 TRANSFORMER:HIGH VOLTAGE(INCLUDES 03580-66537) 28480 9100—3440

A, See Backdating
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Section VI Model 3580A

Table 6-1. Replaceable Parts(Cont’'d)

Reference ||ip part Number| Qty Description | Mfr Mfr Part Number
Designation Code

Al12 NOT ASSIGNED

Al3 0358066513 1 BOARD ASSY:NEFLECTION 28480 03580-66513
Al13C1 0160-0168 C:FXD MY 0.1 UF 10Z 200VDCW 56289 192P10492-PTS
Al13C2 0180-0291 C:FXD FLECT 1.0 UF 13% 35VDCHW 562 89 1500105X9035A2-DYS.
Al13C3 0180-0291 C:FXD ELECT 1.0 UF 10% 35VOCHW 56289 150D105X9035A2~-DYS
Al13CR1 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A13CR2 190 1-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A13CR3 1901-0040 DIDDE:STILICON 50 MA 30 WV 07263 FDG1088
Al13CR4 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A1301 1854-0474 TSTR:SI NPN 28480 1854-0474
Al1302 1854-0474% TSTR:STI NPN 28480 1854-0474
Al1303 18540474 TSTR:SI NPN 28480 1854-0474
Al3Q4 1854-0474 NPN 28480 1854-04T74
A13Q5 1854-0071 I NPN(SELECTFD FROM 2N3704) 28480 1854-0071
Al306 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
Al130Q7 1854-0474 TSTR:SI NPN 28480 1854-0474
Al1308 1854-0474 TSTR:SI NPN 28480 1854-0474
A1309 1854-0474 TSTR:SI NPN 28480 1854-04T74
Al13011 1854-0474 TSTR:ST NPN 28480 1854-0474
Al13012 1854-0071 TSTR:SI NPN(SFLECTED FROM 2N3704) 28480 1854-0071
Al13012 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
Al3R1 2100~-0558 3 R:VAR TRIMMER 20K {JHM 10% LIN 1/2W 28480 2100-05%8
Al13R2 2100-3252 2 R:VAR CERMFT 5K OHM 10% TYPF H 1/2wW 28480 2100-3252
A13R3 2100-3253 R:VAR TRIMMER 50K OHM 10% LIN 1/2W 28480 2100-3253
Al3R4 2100-3252. R:VAR CERMET 5K OHM 10% TYPE H 1/2W 28480 2100-3252.
A13RS5 2100-0558 R3VAR TRIMMFR 20K NHM 10% LIN 1/2W 28480 2100-0558
A13R6 0757-0469 R2FXD FLM 150K NHM 1% 1/8W 28480 0757-0469
A13R7 0757-0469 RSFXD FLM 150K OHM 1Z 1/8W 28480 0757-0469
A13R8 0757-0465 R2FXD MFT FLM 100K NOHM 1% 1/8W 28480 0757-0465
A13R9 0757-0440 R2FXD MET FLM 7.50K OHM 1% 1/8W 28480 0757-0440
Al13R11 0757-0442 RIFXD MFT FLM 10.0K OHM 1% 1/8w 28480 0757-0442
Al13R12 0757-0440 R:FXD MET FLM 7.50K DHM 1% 1/8W 28480 0757-0440
Al13R13 0757-0469 R2FXD FI M 150K OHM 12 1/8W 28480 0757-0469
Al3R14 0757-0430 R2FXD MFT FLM 2.21K OHM 12 1/8W 28480 0757-0430
Al3R15 0757-0429 1 ReFXD MET FLM 1.82 OHM 1% 1/8W 28480 0T757-0429
Al3R1¢ N757-0469 R:FXD FLM 150K OHM 1% 1/8W 28480 0757-0469
A13R17 0698-4481 RSFXD FLM 16.5K OHM 12 1/8w 28480 0698-4481
Al13R18 0698—4435 RIFXD FILM 2.49 OHM 1% 1/8W 28480 0698—-4435
AlL3R16S 0698-4435 RIFXD FLM 2.49K 0OHM 1% 1/8w 28480 0698-4435
A13R21 0757-0469 RIFXD FLM 150K OHM 1% 1/8W 28480 0757-0469
Al13R22 0757-0469 RIFXD FLM 150K OHM 12 1/8W 28480 07570469
Al3R22 07570465 R:FXD MFT FLM 100K OHM 1% 1/8W 28480 0757-0465
Al13R24 0757-0440 RIFXD MFT FIM 7.50K DHM 1% 1/8W 28480 0757-0440
Al3R25 0757-0442 R:FXND MET FIM 10.0K OHM 1% 1/8W 28480 0757-0442
Al3R2¢ 0757-0440 R2FXD MFT FILM T.50K OHM 12 1/8W 28480 0757-0440
AL3R27 0757-0469 RIFXD FILM 150K NHM 1% 1/8W 28480 0T57-0469
Al3R28 0757-0469 R3:FXD FLM 150K NHM 1% 1/8W 28480 0757-0469
A13R26G 0757-0449 RIFXD FLM 20K OHM 1% 1/8Ww 28480 0757-0449
Al13R31 0698~3484 1 R2FXD FLM 6650 NHM 1% 1/8W 28480 0698-3484
Al3R32 0698-4481 RIFXD FIM 16.5K OHM 1% 1/8W 28480 0698~4481

See introduction to this section for ordering information
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Al3R33 0698-4435 R:FXD FLM 2.49K OHM 1% 1/8W 28480 0698—-4435
A13R34 0698-4435 R:FXD FLM 2.49K OHM 1% 1/8W 28480 0698~-4435
Al13R35 0757-0467 2 R3FXD MET FLM 121K OHM 1% 1/8W 28480 0757-0467
Al13R3 ¢ 0757-0476 1 R:FXD MET FLM 301K OHM 1% 1/8w 28480 07570476
A13S1 3101-1162 1 SWITCH:SLIDE MINIATURE. SPDT 19727 GF124~-0008
Al4 03580~-66514 1 ROARD ASSY:BANDWIDTH SWITCH 28480 03580-66514
Al4C4 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 1500225X9020A2-DYS
Al14CS 0180-0373 1 C:FXD FLECT 0.68 UF 10Z 35VDCW 562 89 1500684 X9035A2-DYS
Al4C6 0180-1735 C:FXD ELECT 0.22 UF 10% 35VDCW 28480 0180-1735
Al4CT 0180—-2050 1 C:FXD TANT. 0.082 UF 10% 35VDCW 56289 1500823 X9035A2~-DYS
Al4C8 0180-1701 C:FXD ELECT 6.8 UF 20% 6VDCW 28480 0180-1701
Al4C9 0160-0162 C:FXD MY 0.022 UF 10% 200VDCW 56289 192P22392-PTS
Al4Cl2 0180-0106 C:FXD ELECT 60 UF 202 6VDCW 28480 0180-0106
Al4C15 0180-0339 C:FXD AL ELECT 50 UF +75-10% 15VDCW 56289 30D506G015C82~-DSM
Al4CR1 1902-0777 DIODE:BREAKDOWN 6.2V 52 04713 1N825
Al4R1 0698-3453 1 R:FXD MET FLM 196K OHM 1% 1/8W 28480 0698-3453
Al4R2 0698—-4488 R:FXD FLM 26.7K OHM 1% 1/8W 28480 0698-4488
Al4R3 0698-3558 RIFXD MFT FLM 4.0 OHM 1% 1/8W 28480 0698-3558
Al4R4 0698-3519 R:FXD MET FLM 12.4K 0OHM 1% 1/8W 28480 0698-3519
Al14RS 0698-3228 R:FXD MET FLM 49.9K OHM 13 1/8W 28480 0698-3228
Al4R6 0757-0473 1 ReFXD MEY FLM 221K OHM 1% 1/84W 28480 .- 0757-0473
Al4R7 0684-1051 R:FXD COMP 1MEGOHM 1% 1/4W 01121 CcB 1051
Al4R8 0684-2251 R:FXD COMP 2.2 MEGOHM 10% 1/4W 01121 CB 2251
Al4R9 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1041
Al4R10 0684~-3941 1 R:FXD COMP 390K OHM 10 1/4W 01121 CB8 3941
Al4R11 0698-5102 1 R:FXD COMP 1.2 MEGOHM 10% 1/4W 01121 CcB 1251
Al4R12 0698-4443 RIFXD FLM 4.53K OHM 1% 1/8W 28480 0698-4443
Al4R13 0757-0454 1 RIFXD MFT FLM 33.2K OHM 13 1/8wW 28480 0757-0454
Al4R14 0698-4506 1 R:FXD FLM 73.2K OHM 1% 1/8W 28480 0698-4506
Al4R15 0698-3459 1 R:FXD MET FLM 383K 0OHM 1% 1/8wW 28480 0698—3459
Al4R1¢€ 0698-4524 3 R:FXD FLM 174K OHM 1% 1/8W 28480 06984524
Al4R17 0757-0442 RIFXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
Al4R18 0698-4441 R:FXD MET FLM 3.74K OHM 1% 1/8W 28480 0698—-4441
Al4R1S 0698~4427 1 R:FXD FLM 1650 OHM 1% 1/8W 28480 0698~-4427
Al4R20 0698-4511 3 R:FXD FLM 86.6K OMM 1.0% 1/8W 28480 0698-4511
Al4R21 0757-0456 3 RiFXD MET FLM 43.2K OHM 1% 1/8W 28480 0757-0456
Al4R22 0757-0446 R:FXD MET FLM 15.0K OHM 1% 1/8W 284 80 0757-0446
Al4R23 0757-0415 1 R:FXD MET FLM 475 OHM 1% 1/8W 28480 0757-0415
Al4R24 0757-0407 R:FXD MET FLM 200 OHM 1Z 1/8W 28480 07570407
Al14R25 2100-3123 1 R:VAR CFRMET 500 OHM 10% TYPE P 3/4W 28480 2100-3123
Al14R2¢ 0698-5673 1 R:FXD MET FLM 3.9K OHM 12 1/8W 28480 0698-5673
Al4R27 2100-3161 1 R:VAR CERMET 20K OHM 10% TYPE P 3/4W 28480 2100-3161
Al4R28 0698-3279 R:FXD MET FLM 4990 OHM 12 1/8W 28480 0698—-3279
Al4R31 0698-4511 R:FXD FLM 86.6K OHM 1.0% 1/8W 28480 0698-4511
Al4R32 0698-4500 2 RIFXD FLM 57.6K OHM 12 1/8W 28480 0698-4500
Al4R33 0757-0456 RIFXD MET FLM 43.2K OHM 1% 1/8W 28480 07570456
Al14R34 0757-0123 1 R:FXD MET FLM 34.8K OHM 1% 1/8W 28480 0757-0123
Al4R35 0698-3455 2 R:FXD MET FLM 261K OHM 1% 1/8W 28480 0698~3455
Al4R3 ¢ 0757-0468 1 R:FXD FLM 130K DHM 1% 1/8W 28480 07570468
Al14R37 0698-7802 2 R:FXD FLM 523K OHM 1.0% 1/8W 28480 0698-7802
Al4R38 0757-0272 R2:FXD FLM 52.3K OHM 1% 1/8W 28480 0757-0272
Al4R3S 0698-4502 1 RIFXF FLM 64.9K OHM 1% 1/8W 28480 06984502
Al4R40 0698-3228 RIFXD MET FLM 49.9K OHM 1% 1/8W 28480 0698-3228
Al4R41 0698-3215 1 R:FXD FLM 499K OHM 1.0% 1/8wW 28480 0698-3215
Al4R42 0698-3228 R:FXD MET FLM 49.9K OHM 12 1/8W 28480 0698-3228
Al4R43 0698-3279 R:FXD MET FLM 4990 OHM 12 1/8W 28480 0698-3279
Al4R44 0698-4524 R2:FXD FLM 174K OHM 1% 1/8W 28480 06984524
Al4R45 0698-4542 1 R:FXD FLM 453K OHM 1% 1/8W 28480 0698-4542
Al4R46* 06983540 R: FXD MET FLM 15.4 K OHM 1% 1/8W 16299 C4—1/8—TO-1542—F
Al4R101 0757-0446 R: FXD MET FLM 15.0 K OHM 1% 1/8W 28480 0757—-0446
Al4R102 0698-3572 R:FXD FLM 60.4K OHM 1% 1/8W 28480 0698-3572
Al4R103 0698-4518 R:FXD FLM 137K OHM 1% 1/8W 28480 0698-4518
Al4R104 0698-3456 1 R:FXD MEY FLM 287K OHM 1% 1/8W 28480 0698-3456
Al4R105 0757-0486 R:FXD MET FLM 750K OHM 1% 1/8W 28480 0757-0486
Al4R106 0698~-5904 1 R:FXD FLM 1.58 MEGOHM 1.0% 1/2w 28480 0698-5904
Al4R107 0698~-7094 1 R:FXD MET FLM 3,32 MEGOHM 1% 1/4W 28480 0698-7094
Al4R108 0698-7091 1 R:FXD MET FLM 10 MEGOHM 1% 1/2wW 28480 06987091
Al14R10S 0698-5675 2 R2FXD MET FLM 30 MEGOHM 1% 1w 28480 0699-5675
Al4R110 0698~-5675 R:FXD MET FLM 30 MEGOHM 1% 1W 28480 06985675
Al4S1 03580-61901 1 SWITCH ASSY 28480 03580-61901

See introduction to this section for ordering information
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Al4S1 3100-2740 1 SWITCH:ROTARY 28480 3100-2740
Al4S1 3100-2736 1 SWITCH:ROTARY 28480 3100-2736
Al14S2 3100—-2740 1 SWITCH:BANDWIDTH 28480 3100—2740
Al4UL 18260304 1 IC LF 355 OP AMP 27014 LF355H
AlS 03580-66515 1 BOARD ASSY:SWEEP SWITCH 28480 03580-66515
A1S5R1 0698-7802 R3FXD FLM 523K OHM 1.0% 1/8W 28480 0698-7802
A15R2 0757-0403 R:FXD MET FLM 121 OHM 1% 1/8wW 28480 0757-0403
A15R3 0757-0410 R2FXD MET FLM 301 OHM 1% 1/8W 28480 0757-0410
Al5R4 0757-0161 R3FXD FLM 604 DHM 1% 1/8W 28480 0757-0161
A15R5 0757-0274 R:FXD MET FLM 1.21K OHM 1% 1/84W 28480 0757-0274
Al5R6 0757-0273 R:FXD MET FLM 3,01K OHM 1% 1/8w 28480 0757-0273
A15R7 0698-3497 R2FXD FLM 6.04K OHM 1% 1/8W 28480 0698-3497
A15R8 0757-0444 2 RIFXD MET FLM 12.1K OHM 1% 1/8W 28480 0757-0444
A15R9 0757-0453 R:FXD MET FLM 30.1K OHM 1% 1/8W 28480 0757-0453
Al15R10 0698-3572 RIFXD FLM 60.4K OHM 12 1/8W 28480 0698-3572
Al5R11 0757-0467 RIFXD MET FLM 121K OHM 1% 1/8w 28480 0T57-0467
Al15R12 0698-3499 R:FXD FLM 40.2K OHM 1% 1/8W 28480 0698-3499
A15R13 0698-3497 R3FXD FLM 6.04K OHM 1% 1/8W 28480 0698-3497
A15R14 0757-0442 RIFXD MET FLM 10.0K OHM 1% 1/8w 28480 0757-0442
A15R15 0757-0444 R:FXD MET FLM 12.1K OHM 1% 1/8W 28480 07570444
A15R1¢ 0698-5572 2 RIFXD FLM 12.5K OHM 0.5Z% 1/8M 28480 0698-5572
A15R17 0698—-5572 R:FXD FLM 125K OHM 0.5% 1/8W 28480 0698—5572
A15R18 0757-0442 R:FXD. MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A15R19 2100—0668 R:VAR 10K 10% 12697 381
A15R2¢0 0698-3519 RIFXD MET FLM 12.4K OHM 1% 1/8W 28480 0698-3519
A15R21 0698-6758 1 R:FXD FLM 12.5K OHM 0.5% 1/8W 28480 0698-6758
A15R22 0698-5580 1 RIFXD FLM 25K OHM 0.5% 1/8W 28480 0698-5580
A15R23 0698-5573 R:FXD FLM S0K OHM 0.5% 1/8W 28480 0698-5573
A15R24 0698-6292 1 R:FXD FLM 125K OHM 0.5% 1/8W 28480 0698-6292
A15R25 0698-5581 1 RIFXD FLM 250K OHM 0.5% 1/8W 28480 0698-5581
A15R2¢€ 0757-0015 1 R2FXD MET FLM 500K OHM 1/2% 1/2W 28480 0757-0015
A1S5R27 0698-5916 1 R:FXD MET FLM 1.25 MEGOHM 1.0% 1/2wW 28480 0698-5916
A15R28 0698-5987 1 R3:FXD MET FLM 2.5 MEGOHM 1.0% 1/2W 28480 0698-5987
A15R2S 0698-3587 1 R:FXD MET FLM 5.00 MEGOHM 1% 1W 28480 0698-3587
A15R3C 0757-0486 R:FXD MET FLM 750K OHM 1% 1/8W 28480 0757-0486
A15R31 0698-4489 ‘R:FXD FLM 28K OHM 1% 1/8W 28480 0698-4489
A15R32 0684—-3351 1 R:FXD 3.3 MEGOHM 10% 01121 CB 3351
Al15R41 0698-4524 RIFXD FLM 174K OHM 1% 1/8W 28480 0698-4524
A15R42 0698-3455 R3FXD MET FLM 261K OHM 1% 1 8W 28480 0698-3455
A15R43 0698-4500 R2FXD FLM 57.6K OHM 1% 1/8W 28480 0698-4500
Al15R44 0698-4511 R:FXD FLM 86.6K OHM 1.0Z 1/8W 28480 0698—-4511
A15S1 03580~-61903 1 SWITCH ASSY:SPAN 28480 03580-61903
Al15S1 3100-2742 1 SWITCH: ROTARY 28480 3100-2742
A1552 03580-61904 1 SWITCH ASSY:MODE 28480 03580-61904
Al5U1 1826-0043 IC:LINFAR OPERATIONAL AMPLIFIER 28480 1826-0043
AlS5uU2 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
Al6 03580-66516 1 BOARD ASSY:FCM 28480 03580-66516
Al6Cl1 0180-1743 C:FXD ELECT 0.1 UF 10% 35VDCW 56289 150D 104X9035A2-DYS
Al6C2 0160-2207 C:FXD MICA 300 PF 5% 28480 0160-2207
Al6C3 0150-0093 C3:FXD CER 0.01 UF +#80-20% 100VDCHW 72982 801-K800011
Al6C4 0180-0376 C:FXD ELECT 0.47 UF 10% 35VDCW 562 89 1500474 X9035A2-DYS
Al6Cl12 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
Al6CR1 1901-0040 DIODE:SILICON SO MA 30 WV 07263 FDG1088
A16CR2 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A16CR3 1901-0040 DIODE:STLICON 50 MA 30 HV 07263 FDG1088
A16CR4 1901-0040 DIODE:SILICON S0 MA 30 07263 FDG1088
Alé6CRé 1902-0025 DIDDE+BREAKDOWN:10.0V 52 400 MW 28480 1902-0025
A16CRT 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A16CR8, CR9 1901-0040 DIDDE:STLICON 50 MA 30 WV 07263 FDG1088
Al6J1, J2 1251-2035 CONN:PC EDGE (2 x 15) 30 CONTACT 717856 252—15-30—300
Alé6L1 9100~-1644 1 COIL/CHOKE 330 Ui 28480 9100-1644
A1601 1854~-0354 TSTR:SI NPN 28480 1854-0354
Al16Q2 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
A16Q3 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704}) 28480 1854-0071
Al1604 1853-0010 TSTR:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010
Al1606 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-0071
A1607 1854-0475 1 TSTR:SI NPN 28480 1854-0475
A1608 1855-0386 TSTR:FET N-CHANNEL 80131 2N4392
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Al16R1 0757-0270 2 RIFXD MET FLM 249K OHM 1% 1/8W 28480 0757-0270
Al6R2 0757-0270 R:FXD MET FLM 249K OHM 1% 1/8W 28480 0757-0270
Al6R3 0757-0426 R2FXD FLM 1.3K OHM 1% 1l/8W 28480 07570426
Al6R4 0698-4499 1 RIFXD FLM 54.9K OHM 1% 1/8W 28480 06984499
A16RS 0698-3162 2 RIFXD MET FLM 46.4K OHM 1% 1/8W 28480 0698-3162
Al6R6E 0698-4503 R3FXD FLM 66.5K OHM 1% 1/8w 28480 0698-4503
A16RT 0684-2231 R:FXD COMP 22K OHM 10% 1/4W 01121 c8 2231
Al6R8 0757-0282 R:FXD MFT FLM 221 OHM 1% 1/8W 28480 0757-0282
Al6R9 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 Cc8 1031
Al6R10 0698-3228 R:FXD MET FLM 49.9X OHM 1% 1/8W 28480 0698—-3228
Al6R11 0757-0456 RIFXD MEY FLM 43.2K OHM 1% 1/8W 28480 07570456
Al16R12 0698-3228 RIFXD MFT FLM 49.9K OHM 1% 1/8W 28480 0698-3228
Al6R13 0698-3228 R2FXD MET FLM 49.9K OHM 1% 1/8W 28480 0698—-3228
Al6R1 4 0684~-1041 R:FXD COMP 100K OHM 10%2 W 01121 CB 1041
Al6R1S 0684-2251 R2FXD COMP 2.2 MEGOHM 10% 1/4W 01121 c8 2251
Al16R1 ¢ 0757-0440 RIFXD MET FLM 7.50K OHM 1% 1/8W 28480 0757-0440
Al6R17 0757-0460 R:FXD MET FLM 61.9K OHM 1% 1/8W 28480 0757-0460
Al6R18 0698-3557 R2FXD FLM 806 OHM 1% 1/8W 28480 0698-3557
Al6R1S 0698-3228 RIFXD MET FLM 49.9K (OHM 1% 1/8W 28480 0698~3228
A16R22 0684—-2231 RSFXD COMP 22K OHM 10X 1/4W 01121 cB 2231
Al6R24 0T57-0479 1 R:FXD MET FLM 39‘2K OHM 1% 1/8w 28480 0757-0479
Al6R25 0757-0273 R:FXD MET FLM 3.01K OHM 1% 1/8W 28480 0T157-0273
AlL6R2 € 0698-3162 RIFXD MET FLM 46.4K OHM 1% 1/8W 28480 0698-3162
Al6R27 0698-3228 RIFXD MET FLM 49.9K OHM 12 1/8W 28480 0698-3228
Al16R28 0757-0463 L R2FXD MET FLM 82.5K MHM 1% 1/8W 28480 0757-0463
Al6R2S 0698-3557 R:FXD FLM 806 OHM 1% 1/8W 28480 0698-3557
Al16R3C 0684-6831 R3:FXD COMP 68K OHM 10% 1/4W 01121 cB 6831
A16R31 0684-1041 R2FXD COMP 100K OHM 10% 174w 01121 CB 1041
Al6U1 1826-0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
Al6U2 1826-0043 TC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043
Al6U3 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
Al6U4 1826-0111 1 IC 04713 MC1458C
Al7 NOT ASSIGNED
A18 4, 03581-66518 1 BOARD ASSY: INPUT,BALANCED 28480 03580—-66518
(FOR OPTION 002 ONLY)
A18C1 01800091 2 C:FXD 10UF+50 —-10% 100VDC AL 56289 30D106F100DC2
A18C4 0180-0091 C:FXD 10UF +50 —10% 100vVDC AL 56289 30D106F 100DC2
A18C5 0160-2206 C:FXD 160PF 5% 300VDCW 28480 0160—2206
A18C6 0140-0204 1 C:FXD 47PF 5% 500VDCW 72136 DM 15E470J0500WV 1CR
A18J1 1251-2969 CONN:PHONO, SINGLE JACK 27264 15—24—0501
A18J2 1251-3638 1 CONN:POST TYPE 27264 09—-65—1061
A18R1 0698—4882 1 R:FXD 976 OHM 1% .5 W F TUBULAR 24546 NA6 -F
A18R2 0698—5874 1 R:FXD 639 OHM 1% .5W F TUBULAR 24546 NA6 3—-F
A18R3* 0757—-0284 1 R:FXD 150 OHM 1% .125W F TUBULAR 24546 C4-1/8—-TO—151—-F
FACTORY SELECTED PART
A18R4 07570472 1 R:FXD 200K 1% .125W F TUBULAR 24546 C4—1/8—T0O—2003—F
A18R5 0698—4308 R:FXD 16.9K 1% .125W F TUBULAR 16299 C4—1/8—TO—1692—F
A18T1 9100-1460 1 TRANSFORMER AUDIO 28480 91001460
A19 NOT ASSIGNED
A20 09600444 1 POWER INPUT MODULE 28480 0960—0444

A, See Backdating
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Table 6-1. Replaceable Parts(Cont'd)

Model 3580A

Reference .. Mfr
N . HP Part Number | Q Description Mfr Part Number
Designation ty p Code
CHASSIS MOUNTED COMPONENTS
03580-04108 2 PLASTIC BATTERY END GUARD 28480 03580—04108
BT1-BT4 1420—0203 4 BATTERY PACK (4 CELLS) (OPT 001 ONLY) 05397 Y—-6114
BT5 1420-0202 1 BATTERY PACK (4 CELLS CENTER TAP) (OPT 001 ONLY) 05397 Y—5505
10101B 1. COVER: PROTECTIVE FRONT (OPT 001 ONLY) 28480 10101B
Cc1 0160—2050 1 C:FXD 10 UF 30V 10% 56289 127P1069R 354
DSt 2140-0380 1 LAMP:INCAND. (POWER 17537 86
1450—0153 1 LAMP HOLDER (FOR DS1) 08717 102SR
14500157 1 LENS (FOR DS1) 08717 102X X-W
DS2 -DS4 1990-0450, 3 DIODE:LIGHT EMITTING 28480 1990—-0450
50407626 3 CLAMP LED (FOR DS2—4) 28480 50407626
F1 2110-0012 1 FUSE:0.5A 250V NB 75915 312.500
J 1510-0084 1 BINDING POST:J-GRAY/RED 28480 1510-0084
J2 1510—-0087 1 BINDING POST:J-GRAY/BLK 28480 1510-0087
J3,J4 1510-0076 2 BINDING POST:J-GRAY 28480 1510—-0076
J5—-J10 1250—-0083 6 CONN:BNC 02660 31-221-1020
J11,012 1510—-0076 2 BINDING POST:J—GRAY (OPT 002 ONLY) 28480 1510—-0076
2190-0027 WASHER—INTERNAL LOCK 78189 1914-00
2950-0006| NUT—HEX 73734 9000
K1 04900499 1 RELAY:SPDT 2A 12VDC PEN LIFT 12300 RS5D—-12VDC
L1 01200-44703 1 COIL: TRACE ALIGN 28480 01200—-44703
R1 2100-0573 1 R:VAR LINEAR 200K OHM (INTENSITY) 20% 1/2W 01121 WA4N0405204MZ
R2 2100-0572 1 R:VAR C COMP 100K OHM (ADAPTIVE SWEEP—INCLUDES S1) 12697 381
R3 2100-0571 1 R:VAR 5M OHM (FOCUS) 20% 12697 381
R4 2100-1714 1 R:VAR C COMP LINEAR 1K OHM 20% 1/2W (CAL 10KHZ) 01121 TYPE W
R5 21002843 1 R:VAR COMP LINEAR 5K OHM 10% 1/2W (LEVEL) 28480 2100-2843
R6 21000564 1 R:VAR, 100K 20" 28480 2100—0564
R7 2100-0574 1 R:VAR 10 TURN 5K — 10% 28480 2100-0574
S1 2100-0572 SWITCH:SPST (P/O R2) 12697 381
S2 035680—01901 1 SWITCH:PUSHBUTTON (DISPLAY) 28480 03580—-01901
S3 3101-0548 1 SWITCH:PUSHBUTTON (AMPLITUDE MODE) 28480 3101-0548
S4 3101-0199 1 SWITCH:SLIDE DPDT (dBV/dBm) 0.5A 125V 79727 G126-0012
S5 3101-0199 1 SWITCH:SLIDE DPDT (EXT REF/NORMAL) 79727 G126-0012
- S6 3101-0575 1 SWITCH:SLIDE (BAL, BRIDGED, TERMINATED) (OPT 002 ONLY) 79727 G 1685—0000
s7 3101-0199 1 SWITCH:SLIDE 28480 3101-0199
Tt 9100-3425 1 TRANSFORMER:POWER 28480 9100-3425
T2 91003883 1 TRANSFORMER:QUTPUT (BALANCED TRACKING OSC OUT) 28480 9100-3883
(OPT 002 ONLY)
Vi 5083—-1871 1 TUBE:CATHODE RAY 28480 5083—1871
w1 8120-1348 1 CORD:POWER, DETACHABLE 70903 KHS-7041
w2 03580-61606 1 CABLE ASSY:POWER 28480 03580—61606
w3 03580—61604 1 CABLE ASSY:DIGITAL STORAGE 28480 03580—-61604
w4 03580-61603 1 CABLE ASSY:POT (INCLUDES FOCUS POT, R3) 28480 03580—61603
w5 03580—-61601 1 CABLE ASSY:dBV/dBm SWITCH 28480 03580—-61601
w6 03580—-61602 1 CABLE ASSY:INPUT (OPT 002 ONLY) 28480 03580—61602
XA1 1200-0037 1 SOCKET:CRT 72825 97097
MISCELLANEOUS MECHANICAL PARTS
5020—-0476 1 BEZEL: CRT (METAL) 28480 5020-0476
03580—-04102 1 COVER: BOTTOM 28480 03580—-04102
03580—-00608 1 COVER: CARD NEST 28480 03580—00608
03580—-04104 2 COVER: SIDE RAIL 28480 03580—-04104
03580—-04103 1 COVER: TOP 28480 03580-04103
0120044701 1 CRT NECK—CLAMP - 28480 01200—-44701
13900084 FASTENER—PANEL:RECEPTACLE, QUARTER TURN 94222 82—-47-101-15
1390-0339 FASTENER—PANEL: SCREW, QUARTER TURN : 28480‘ 13900339
1390-0088 | FASTENER—PANEL: RETAINER (FOR SCREW) 28480 13900088
03580-60121 1 DECK:MAIN 28480 0358060121
5060—0548 1 FACE PLACE:CRT (BLUE) 28480, 5060—0548
FOOT:REAR PANEL
5040—-5862 4 BASE:FOOT 28480 5040-5862
50405861 4 CAP:END 28480 5040-5861
03580—20001 1 FRAME:FRONT 28480 03580—20001
03580—-20012 1 FRAME:REAR 28480 03580—20012
1510-0038 1 BINDING POST—SINGLE 28480 1510-0038
7120—4609 1 WARNING LABEL 28480 7120—4609
0358023702 1 FRAME:LEFT SIDE RAIL 28480 03580—23702
03580—-23701 1 FRAME:RIGHT SIDE RAIL 28480 03580—-23701
1440-0103 2 HANDLE:STRAP 28480 1440-0103
5040-0508 1 LIGHT SHIELD:CRT (PLASTIC) 28480. 5040—0508
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Section VI

Table 6-1. Replaceable Parts(Cont'd)
Reference .. Mfr
. . HP Part Number | Q Description Mfr Part Number
Designation ty p Code
MISCELLANEOUS MECHANICAL PARTS (CONT'D)
0358004104 2 COVER:SIDE RAIL 28480 03580—-04104
5040-7042 4 CAP:END (FOR HANDLE) 28480 5040-7042
0358024706 4 RETAINER (FOR HANDLE) 28480 03580—24706
03580—26001 4 SCREW (FOR HANDLE) 28480 03580—26001
3050—0456 4 WASHER (FOR HANDLE) 86928 5808—16—15
5040—-0508 1 LIGHT SHIELD:CRT (PLASTIC) 28480 5040-0508
03580—-00203 1 PANEL:FREQUENCY CONTROL MODULE 28480 03580—-00203
PANEL:FRONT
03580-00211 A 1 STANDARD 3580A 28480 03580—-00201
03580—00214 A 1 OPTION 002 28480 03580—00204
PANEL:REAR
03580-00212 1 STANDARD 3580A 28480 03580—-00202
0358000205 1 OPTION 002 28480 03580—-00205
1460—1341 1 STAND:TILT 28480 1460—1341
5060—7440 1 WINDOW:FREQUENCY 28480 5060—7440
KNOBS
0370-1005 ADAPTIVE SWEEP 28480 0370—-1005
0370-2182 AMPLITUDE REF LEVEL 28480 0370-2182
0370-2186 -+ BANDWIDTH 28480 03702186
0370—2188 DISPLAY SMOOTHING 28480 0370-2188
0370-1005 FOCUS 28480 03701005
0370-1115 FREQUENCY (CRANK) 28480 0370-1115
0370-2185 —— FREQUENCY SPAN 28480 0370-2185
03580—-67401 INPUT SENSITIVITY 28480 03580—67401
71204008 DECAL 28480 7120-3115
0370-1005 INTENSITY 28480 0370—1005
0370-2188 MANUAL VERNIER 28480 0370--2188
03702473 POWER 28480 03702473
0370-2187 SWEEP MODE 28480 0370-2187
03702184 SWEEP TIME 28480 0370-2184
0370-2188 CONCENTRIC KNOB 28480 03702188
0370--2189 VERNIER 28480 0370-2189
0370-1019 ZERO CAL 28480 0370-1019
0370—0906 6 PUSHBUTTON—BASE 28480 0370--0906
03700934 6 PUSHBUTTON—-CAP 28480 0370-0934
0370-0914 6 PUSHBUTTON-BEZEL 28480 0370-0914
03500137 1 LABEL:PUSHBUTTON, 1DB 28480 0350-0137
0350-0136 1 LABEL:PUSHBUTTON, 10 DB 28480 0350-0136
0350—0135 1 LABEL:PUSHBUTTON, LIN 28480 0350-0135
0350-0138 3 LABEL:PUSHBUTTON, PLAIN 28480 0350-0138
MECHANICAL PARTS
(SEE FIGURE 6-1)
MP1 1140-0059 1 COUNTER:MECH 28480 1140-0059
MP2 03580—24302 1 PLATE:COUNTER 28480 03580—24302
MP3 0358024303 1 PLATE:POT 28480 03580—24303
MP4 1430-0777 1 GEAR:SPUR 28480 1430-0777
MP5 03580—24304 1 PLATE:REAR 28480 03580—24304
MP6 0358020801 1 HSG:DETENT 28480 03580—20801
MP7 1430-0778 1 GEAR:SPUR 28480 1430-0778
mP8 1430-0775 1 GEAR:SPUR 28480 1430-0775
MP9 03580-24704 4 HSG:SPACER 28480 0358024704
MP10 1460—0563 1 SPRING:CLUTCH 28480 1460-0563
MP11 0358024705 2 SPACER:RATIO DRIVE 28480 03580—-24705
MP12 03580—-23704 1 SHAFT:COUNTER 28480 03580—23704
MP13 03580-21401 2 RATIO DRIVE 28480 03580—-21401
MP14 03580—-21204 1 ADAPTER:CLUTCH 28480 03580—21204
MP15 30500587 1 WASH:NEOPRENE 28480 30500587
MP16 03580—23703 1 SHAFT:RATIO DRIVE 28480 03580—-23703
MP17 1430-0713 1 GEAR:MITER 28480 1430-0713
MP18 03580—-22402 1 GEAR:BEVEL, MOD 28480 03580-22402
MP19 03580—24301 1 PLATE:FRONT (THIS INCLUDES SWITCH, 3101-0199) 28480 03580—-24301
MP20 03580—-24702 3 SPACER:HSG 28480 0358024702
MP21 03580-01216 1 PLATE:CLUTCH 28480 03580-01216
MP22 5040-7532 1 CLUTCH 28480 5040-7532
MP23 03580—-24703 2 SPACER:HSG 28480 03580—24703
MP24 03580—-62401 1 GEAR:ANTI-BACKLASH 28480 03580—62401
MP25 0358022401 1 GEAR:STOP-MOD 28480 0358022401
MP26 00692-247 1 GEAR:STOP 28480 00692-247
MP27 03580-23705 1 SHAFT:LIMIT 28480 03580—23705
R6 2100-0564 1 R:VAR, 100K 20° 28480 2100-0564
R7 21000574 1 R:VAR 10 TURN 5K — 10% 28480 2100-0574
Ss7 3101-0199 1 SWITCH SLIDE 28480 3101-0199

A For S/N 1312A—00365 and below: order 03580—-00201 (Std) or 03580—00204 (0pt. 002).
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MP1 MP2 MP3 MP4 MP5

MP14 MP12 MP10
MP13 MP11 MP9

MP19 MP20 MP22 MP9

MP21 MP23 /

MP24

R6 MP27

Figure 6-1. Frequency Control Component Locator.
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Section VII

SECTION ViII
TROUBLESHOOTING AND
CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

7-2. This section of the manual contains troubleshooting
information and circuit diagrams for the Model 3580A
Spectrum Analyzer. Included are troubleshooting informa-
tion, information on factory selected components, func-
tional block diagrams, schematic diagrams and component
location diagrams.

7-3. TROUBLESHOOTING AND PREVENTIVE MAIN-
TENANCE.

7-4. General Troubleshooting Procedures.

7-5. Troubleshooting information for the 3580A can be
found in the functional block diagrams and circuit diagrams
at the end of Section VII. An extensive set of notes,
waveforms, and tables has been provided to help narrow the
problems down from the functional block, to a board, and
finally to a component.

7-6. Use the Overall Functional Block Diagram (Figure 7-1)
to narrow the 3580A problem down into one of the four
major functional blocks:

1) Input Section
2) Frequency and Sweep Section
3) IF Section

4) Display Section.

This diagram gives a good overall look at the 3580A
operation. Once the diagram is understood, the failure
symptoms alone may be adequate to lead you to the proper
block. Other times, the output signals from the 3580A will
suffice. For instance, the RECORDER X-AXIS and Y-AXIS
outputs give an indication of proper instrument operation
up to, but not including, the A7 Logic Board. The
TRACKING OSC OUTPUT indicates if the Frequency and
Sweep Section is working properly.

7-7. If the external control signals and front panel failure
symptoms are not adequate to localize a problem to a
particular block, remove the 3580A outer covers and check
the appropriate input and output lines of each block. This
will localize the problem to a block. The Analog Block
Diagram (Figure 7-2), circuit schematics and associated
notes can then be used to isolate the problem to the
component.

7-8. A2 Board VTO Troubleshooting.

7-9. The A2 VTO is part of a complex feedback loop. If
the VTO circuitry is not working properly, the feedback
loop can be broken by applying approximately - 1.6 V dc
to A2TP4. A 0 to +9 V dc signal supplied to the VTO
ERROR AMP on the RED jumper lead to the A2 board
should then cause the oscillator frequency to vary from 1.0
to 1.5 MHz (0 to 50 kHz Input Frequency). This signal can
then be followed around the feedback loop to find the
faulty components. Use the waveforms supplied with the
A2 board to aid in this process.

7-10. A3 Board Troubleshooting.

7-11. This part of Section VII contains test procedures for
the digital control circuitry of the A3 Sweep Board
(Schematic 4). If the previous troubleshooting procedures
indicate problems with the normal or adaptive sweep
circuitry, perform these test procedures.

a. Position the 3580A front panel controls to:
SWEEPMODE ..................... REP

Short A3TPI1 to the gray jumper wire connected near the
center of the A3 board (Don’t remove the gray jumper).

b. Adjust A3R54 INTEGRATOR BALANCE) to verify
that the output of the Ramp Integrator (A3TP1) can be
adjusted from a positive to negative dc voltage. Readjust
A3R54 for 0.000 volts + .001 volts.

c. Measure Vsg on the dual FET, A3Ql. Both FET’s
should have Vsg < 3 V dc.

d. Set switch S1 to the test position (UP position).
Verify that CLOCK OUTPUT (A3US8 pin 11) is a TTL
HIGH (= 2.0 V dc). Return SI to the normal position.

e. Remove the clock test jumper between Q18 and S1.
Reposition:

SWEEPMODE ................... RESET

f. Connect a logic clip to A3U5. Turn the 3580A
POWER switch OFF then back to ON. The instrument

should come up in state 8(3)8 or 100, where the C, B, and A
state outputs are located on pins 13, 14 and 15 respectively
of A3US. If the instrument comes up in state 000, clock it
to state 100 by momentarily switching A3S1 into, and then
out of the test position. (This process will be called
“clocking S1” from now on.)
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g. Reposition the following front panel controls:

ADAPTIVESWEEP . ................ OFF
RESOLUTION BANDWIDTH ... .. .. 100 Hz
FREQ.SPAN/DIV ................ 2 KHz
SWEEP TIME/DIV .......... .1 SEC/DIV

h. Check the following:

1. Collector of A3Q4: 10 volts + .1 volts

2. Collector of A3Q16: 0.0 volts £+ .1 volts

3. A3US pin 5: TTL LOW (as measured by logic
clip).

4. A3US pins 2, 3, 4, 6 and 9: TTL HIGH (as
measured by logic clip).

5. A3TP2: - .25 volts = .02 volts.

6. A3TP3: +.175 volts = .02 volts.

7. A3U8 pin 6: TTL HIGH (> 2.0 volts).

i. Manually “clock” S1 once and verify that the state
does not change from 100.

j. Short A3TP3 to A3TP4. Verify that the voltage at
A3TP11 can be changed from a negative to positive voltage
by rotating A3R14. Readjust A3R14 so the voltage at TP11
is at the 0 V transition point. (In some cases it will alternate
between positive and negative.)

k. Check for proper source voltage on A3Ql4.

(1 <Vs < +4)
1. Readjust A3R14* fully CCW. Reposition:

ADAPTIVESWEEP .................. CwW

Model 3580A

m. (L)RESP (A3U7 pin 5) should be a TTL HIGH.
Verify that any one of the following will cause (L)RESP to
go LOW.

ADAPTIVESWEEP . ................ CCwW
SWEEP TIME/DIV ......... .05 SEC/DIV
or faster

If (L)RESP doesn’t function properly, check the A8 board.

n. In the following tests, the proper next state qualifiers
are set up and the control logic is manually stepped to the
next state by “clocking” S1 once. In each case the control
logic should go to the next state only when all qualifiers are
met and S1 is clocked.

o. If the control logic fails to clock to the proper state,
reset the logic to state 000 or 001 by selecting:

SWEEPMODE ................... RESET

and momentarily turning the POWER switch OFF and then
back to ON. Use Table 7-1 to reclock the control logic up
to that state which will not go to the proper next state after
clocking S1. Then recheck all the next state qualifiers, as
given in Table 7-1 and test for proper inputs to the state
flip—flops (U6 and U7). The J and K inputs to these
flip—flops should correspond to the change the flip—flop
will make on the next clock pulse. For instance, if a
flip—flop’s Q-output is to change from a 0 to a 1, its J input
should be high. Likewise, if it is to change froma 1 toa 0,
the K input should be high. If it is to stay at 1, the K input
should be a 0. If it is to stay at O, the J input should be a 0.

Table 7-1. Conditions for Single Stepping A3 Logic.

(Initial Setup: [Gray Jumper — TP1], [TP3 — TP4], A3R14* fully CCW,
ADAPTIVE SWEEP - OFF, 100 Hz Bandwidth, 2 kHz/DIV, .1 SEC/DIV,

RESET.)
Present State Next State Conditions to go to next State Next State Qualifiers
CBA CBA
0 000 1 100 SWEEP MODE: RESET (L)SING - HIGH
and
(H)GEW - HIGH
or
(L)IRESET - LOW
1 100 2 101 SWEEP MODE: SING (H)DLYO - HIGH
(L)RESET - HIGH
2 101 3 1M ADAP. SWEEP: CW (LIRESP - HIGH
3 1M 4 110 R14: Cw* CCMP - HIGH
(L)RESP - HIGH
4 110 5 010 ADAP. SWEEP: CCW (L)RESET LOW
5 010 6 011 R14: CCwW* CCMP - LOW
6 011 7 001 (Clock after delay) (H)IDLYO - HIGH
7 001 2 101 R14: CW* CCMP - HIGH

*If A3R14 has a black casing, set it opposite to the setting given.
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See Table 7-2. Notice also that the J and K inputs are not
directly accessible on U7. All the inputs to each of the
input AND gates must be high before there is a correspond-
ing HIGH level given to one of the internal J or K inputs of
the flip—flop.

Table 7-2. Excitation Table for J — K Flip—Flop.

(o1} Q¢+ 1 J K
(Before (After
Clock) Clock)
1 1 don’t care
0 don’t care 1
1 don’t care 0
0 0 don’t care

p- Reposition (Only those controls printed in BOLD
require a change from the previous tests.)

I.

S.

ADAPTIVESWEEP ................. OFF
RESOLUTION BANDWIDTH . ... ... 100 Hz
FREQ.SPAN/DIV . ............... 2 KHz
SWEEP TIME/DIV ............. 0.1 SEC
SWEEPMODE ................... RESET
A3RI4 ... ... ... ... fully CCW*
State 100
1. Clock S1, observe no change of state.
2. Check the voltage at A3TP5 and A3TP6, it should
beOVdct 1V.
3. Short the A3 gray jumper to A3TP1 and short
A3TP3 to A3TP4 if not already done.
4. Reposition:
SWEEPMODE ................. SING
5. Clock S1, and the logic should go to State 101.
State 101
1. Clock S1 and observe no change of state.

2.

Check for the following levels:

Collector A3Q4 : <-8Vdc
Collector A3Q16: 0V dc+.1V
A3TP5: < -7V dc

A3TP6: OVdc+ .1V

A3TP8: TTLLOW ( < .8 Vdc)

. Reposition:
ADAPTIVESWEEP ............... cw
Clock S1 once, and the logic should go to State

111.

State 111

*If ASBR14 has a black casing, set it opposite to the setting given.

t.

Section VII

1. Adjust A3R14 fully CCW*,
2. Clock S1 and observe no change of state.
3. Check for the following levels:
Collector A3Q16: 99V + .1V
A3TP5: < -7V
A3TP8: TTLLOW (< .8V)
4. Reposition:
ADAPTIVE SWEEP .............. CCW

Clock S1 and observe no change of state.

5. Adjust A3R14 fully CCW.
Clock S1 and observe no change of state.

6. Reposition:
ADAPTIVESWEEP .............. Cw#*

Adjust A3R14 fully CCW*.
Clock S1 and observe no change of state.

7. Adjust A3R14 fully CW*. Clock S1, and the logic
should go to state 110.

State 110

1. Clock S1 and observe no change of state.

2. Remove the test lead between A3TP3 and A3TP4.
The - voltage at A3TP3 should be -.25V
.1V,

Replace the jumper.
3. Check the following levels:
A3TP6: < -6V
A3TP5: 0Vdcx .1V
Collector of A3Q16: OV. £+ .1V.

4. Adjust R14 fully CCW*.
Clock S1 and observe no change of state.

5. Reposition:
ADAPTIVE SWEEP .............. CCW
Adjust R14 fully CW*,
6. Clock S1, and the logic should go to state 010.
State 010
1. Clock S1 and observe no change of state.

2. Check for the following levels:
7-3
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A3TP6: > +6V

A3TPS: OV .1V

A3TP8: +95V+ 5V
Collector A3Q16: -99V £ .1V

3. Reposition:
RESOLUTION BANDWIDTH ..... 1 Hz
4. Connect an oscilloscope to the collector of
A3Q11. Wait 5 seconds. The voltage should be
aTTLHIGH (= 2V dc).

5. Adjust A3R14 fully CCW*.

6. While watching the oscilloscope clock S1. The
oscilloscope should indicate a TTL LOW
(< .8V) for a few seconds and then return
HIGH. The logic state should be 011.

v. State 011
1. Check the following levels:
A3TP5: 0Vdcx .1V
A3TP6: OVdc+ .1V
Collector of A3Q16: -99V £ 1V
A3TP8: TTLLOW (< .8V)

2. Reposition:

RESOLUTION BANDWIDTH ... 100Hz
3. Clock S1 and the control logic should go to
state 001.
w. State 001

1. Clock S1 and observe no change of state.
2. Check the following levels:

Collector A3Q16: -99V <+ .1V
A3TP5: <-7V
A3TP8: TTLLOW(< .8V)

3. Adjust A3R14 fully CW*. Clock Sl1, and the
control logic should go to State 101.

X. Adjust R14 so that the voltage at A3TP11 is at the
transition between a plus and minus voltage.

y. Remove all test leads and replace the clock jumper.
The 3580A should sweep normally. The penlift relay
should “click” in single sweep mode and the output of the
A3 RAMP GENERATOR (A3TP1) should be +5 volts
nominal for a front panel display indication at the right
graticule. If the LOG SWEEP mode will not work, see the
A3 schematic notes.

Model 3580A

7-12. A7 Board.

7-13. The A7 Board (03580-66507) is available as a rebuilt
exchange board (03580-69507) through your local -hp-
Sales and Service Office. Many times, however, the board
can be repaired without purchasing an exchange board. The
following procedure will aid in determining whether the A7
board or the analog circuits preceeding the A7 board are at
fault.

a. Connect the 3580A X-AXIS output on the rear panel
to the X deflection EXT INPUT of an oscilloscope. A scope
with variable persistance works best but is not absolutely
necessary. Connect the 3580A Y-AXIS output to the
vertical input of the scope. This procedure effectively half
splits the 3580A for troubleshooting purposes.

1. If the signal seen of the scope is correct and the
signal seen on the 3580A display is incorrect then
the problem is in the A7, A8, or A13 boards. If
the signal seen on the scope is incorrect DO NOT
troubleshoot the A7 board until repairs are made
to preceeding circuitry. (See Functional Block
Diagram in the Operating and Service Manual.)

2. If the scope presentation is good but the 3580A
display is incorrect, check A7TP1. If the presenta-
tion is bad there then troubleshoot the A7 board,
otherwise troubleshoot A8 or A13.

7-14. Troubleshooting the A7 board.

a. Check A7Q2, Q4, Q6, Q8, and Q9. If these parts are
P/N 1853-0098 replace all 5 of them with P/N 1853-0010.
The new type is much more reliable and is being used in all
instruments with serial numbers above 1415A01276.

b. Check A7TP4 and A7TP5. They should look similar
to the figure shown below.

Horiz 2 u sec/div
Vert .2 V/div (with 10:1 probe)

TP4

- | TP5

The frequency must be 55 K - 70 kHz! If the frequency is
off check A8TP9. The clock frequency is determined by
the A8 board.

*If A3R14 has a black casing, set it opposite to the setting given.
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c. Clean the A7 board connector with alcohol and see if
this eliminates the problem.

d. Flex the board slightly. Occasionally the mounting
screws on the A7 board apply pressure in such a way as to
intermittantly open traces.

e. If random glitches appear on the display try holding
in the CLEAR WRITE button. If the glitches are still
present probably a RAM is bad. Short pin 12 of each RAM
to ground one at a time. When the glitches disappear
replace that RAM.

f. Depress the STORE button, and then release STORE
(depress again). If the display appears to shift one or more
centimeters then replace A7U58.

g. If an unnatural phenomenon appears repedatively at
the same location on the 3580A display (may appear
intermittantly) try paralleling the black 99.25 K resistors
with a 50 K resistor one at a time. When the 50 K resistor
creates an anomaly at the same point, replace the paralleled
99.25 K resistor.

h. Verify that the CLOCK (A7 pin 8, waveform 2) is
present. Also, verify that all the internal clocks are operat-
ing as indicated by the clock waveforms supplied with the
A7 schematic. If these are working properly, check the
Y-AXIS A to D and X-AXIS A to D and output D to A
for proper operation.

7-15. The two A to D converters are basically counters
which count up or down until their digital output is equal
to the analog input. The digital output is fed back around
to the input via a D to A converter. This feedback signal is
then compared with the input signal to control the count of
the A to D. By verifying that the feedback signal of the A
to D converter is approximately equal to the input signal,
the converters can be tested. This feedback signal is
available at TP2 and TP3 of the X-AXIS A to D and
Y-AXIS A to D respectively. Use MANUAL SWEEP mode
when checking these converters.

7-16. The output D to A converter (U53, U61 to U63, and
associated resistors) should also be checked for: proper
operation. It is basically a summing device which converts
the digital output from the memory into currents propor-
tional to their digital value. U53 sums these currents into an
analog signal present at A7TP1. By using a small FREQ.
SPAN/DIV (5 Hz) and a wide bandwidth (300 Hz), the
memory can be loaded with a constant value so that the
input to the D to A is a constant. Use A4TP4 to determine
the input signal level to the memory of the A7 board, and
test for proper output.

7-17. As a last test, verify that the U56 and U57 binary
counters are receiving a clock pulse at pin 15, and that they
are counting.

7-18. If these tests fail, it is probably best to exchange
your board for a rebuilt exchange board (03580-69507).
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This board is available through your local -hp- Sales and
Service Office. Exchange credit will be given if you return
your original 03580-66507 or 03580-69507 board. Please
remember the A7 board uses CMOS integrated circuits
extensively and proper handling is important. DO NOT
return A7 boards in a plastic bag.

7-19. High Voltage Power SuppI\y.

7-20. The A11A1 and A11A2 High Voltage Power Supply
boards operate in conjunction with the feedback control
circuitry on the A8 board to produce the regulated high
voltage for the CRT. One winding of the high voltage
transformer (A11A2T1) is further used to produce the
+158 V dc supply for the Deflection Amplifiers. The
+ 158 V dc regulator is located on the A8 board.

7-21. The high voltage transformer is driven by the high
voltage oscillator consisting of A8Q21 and associated
circuitry. Oscillation is sustained by positive ac feedback
from a tertiary winding on the transformer to the base of
A8Q21. Note that the 55 kHz to 65 kHz signal from the
collector of A8Q21 serves as the primary clock for the
Sweep Generator (A3) and Digital Storage (A7) boards.

7-22. The high voltage output level is determined by the
drive level of the high voltage oscillator. This is controlled
by dc feedback from the CRT cathode supply. The
feedback voltage is fed through divider resistors A11A2 RS
and R6 and applied to the A8 board (A8J1) through a
flying red lead. To prevent damage to the high voltage
supply, a safety interlock disables the high voltage oscillator
when the feedback lead is unplugged from A8J1. On the A8
board, the feedback voltage is processed by control
amplifiers Q23 and Q22 and applied to the base of A8Q21
through the tertiary feedback winding of the high voltage
transformer.

7-23. The voltage at the cathode of the CRT (CRT pin 2) is
normally about - 2,900 V and is not critical. Note, however,
that the intensity grid voltage (CRT pin 3) cannot be more
than 30 or 40 volts more negative than the cathode voltage.
If it is, the display will be blanked.

I WARNING l

Do not attempt to measure the difference
between the cathode and intensity grid with a
floating voltmeter. Measure the absolute voltage
at each point with a high voltage probe and
then calculate the difference. These voltages
can cause serious injury or even death if proper
care is not taken.

7-24. The Al1Al and A11A2 boards have dangerous
voltages which make troubleshooting both hazardous and
difficult. Generally, the safest and most efficient approach
is to remove all power from the 3580A and check these
boards with an ohmmeter. Note that A11Al1 CR1 and CR2

7-5
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each contain many diodes in series and their forward
resistance (as measured with -hp- Model 412A) can be as
high as 50 megohms while their leakage (reverse) resistance
will generally be about 100 megohms. The primary wind-
ings of the high voltage transformer and the CRT heater
windings have a dc resistance of only a few ohms. The other
two secondary windings have dc resistances of 100 to 200
ohms.

7-25. Crystal Replacement.

7-26. If it is found that the A5 filters or A2 crystal
oscillator need a new crystal, the crystal cannot be
exchanged individually but must be exchanged as a
matched set of crystals and resistors. For this reason, the
03580-69505 exchange assembly, and 03580-69515 re-
placement assemblies are available. These assemblies consist
of:

Item | Qty
1 1

Description

A5 IF Filter Board, 03580-66505
(Exchange Ass’y, 03580-69505, con-
tains a rebuilt AS Board; Replace-
ment Ass’y, 03580-69515 contains
a new A5 Board).

0410-0480 Crystal Set (This is a
matched set of six crystals. Five of
the crystals are already part of Item
1; the sixth cyrstal is for the A2
Tracking Oscillator).

A resistor matched to the sixth
crystal supplied by Item 2.

7-27. If you need a new crystal, order the exchange or
replacement assembly through your local -hp- Sales and
Service Office. Exchange credit can only be given if you
return both your old 03580-66505 board and the appropri-
ate crystal and matching resistor from the A2 board.
Always use care when removing these crystals, as undue
stress on the leads can damage the glass encapsulation.

NOTE

This 03580-69505 exchange assembly is intend-
ed as an did in crystal replacement. It is not
intended to be used in place of repairing other
components on the AS board (03580-66505).
The 03580-69515 replacement assembly is pro-
vided for those who want to purchase a new A5
Assembly and do not wish to use the exchange
program.

7-28. CRT Replacement.

I WARNING '

Use care when handling the CRT. Undue stress
can cause dangerous implosion of the tube.

7-6
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When shipping the CRT, follow the shipping
instructions outlined in the Cathode Ray Tube
Warranty information at the beginning of this
manual.

7-29. If it is determined that the CRT needs replacement,
fill out the Cathode-Ray Tube Failure Report supplied at
the beginning of this manual. To remove the CRT, use the
following procedure:

a. Remove the front panel bezel (black hood).

b. Remove the metal support and plastic lens (under
bezel).

c. Remove the rear protective CRT cover (on rear
panel).

d. Remove the CRT rear tube socket.
e. Remove the bottom instrument cover.

f. Through a hole in the left side, at the rear of the
instrument, unscrew the CRT neck clamp using a long
shaft screwdriver.

g. Slide the CRT out. This may require moderate force.
On instruments which have been used extensively, it may
be necessary to cut the white CRT mounting tape to
separate the CRT from the CRT tube shield. This tape is
located on the top and bottom of the CRT, one inch to the
rear of the CRT face.

Send the CRT and Failure Report to your local -hp- Sales
and Service Office.

NOTES

1. If the CRT Mounting Tape is cut, replace it
with a new mounting tape -hp- Part No.
0460-1115.

2. When reinstalling the CRT, push the CRT
slightly forward while tightening the CRT neck
clamp. This secures the plastic lens in front of
the CRT

7-30. Battery Replacement (Option 001 only).

7-31. Each of the five battery sticks can be replaced
individually. Do not attempt to replace individual cells
within a battery stick. When ordering a new battery stick,
order either the center tapped stick (-hp- Part No.
1420-0203) or the regular stick (-hp- Part No. 1420-0202).

Do not remove the individual battery sticks
until the entire battery pack has been removed
from the instrument. The battery pack can be
removed by disconnecting the battery plug (P1)
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and removing the four screws holding the pack
to the side of the instrument chassis. The
individual battery sticks may short out against
the sides of the instrument if the entire battery
pack is not first removed.

7-32. To determine which battery stick is faulty, place the
3580A on CHARGE for 14 hours and then run the 3580A
on battery power until the undervoltage relays shut the
battery power off. (Good batteries will run for 5 hours
without a recharge). Measure the voltage across each
battery stick. The nominal voltage should be approximately
5 volts per stick. Test for the stick which is lower in voltage
than the other battery sticks. A bad stick will differ from
the other battery sticks by .5 or more volts.

7-33. The normal warranty period on batteries is 90 days.
Proper operation implys that the battery, operated under
normal temperatures and load, will charge from a state of
complete discharge in 14 hours, and will then power the
instrument for 5 hours of continuous and normal use.

7-34. Cleaning and Lubricating Rotary Switches.

7-35. Faulty switches can cause intermittent performance,
spurious responses, noise, and many other annoying prob-
lems. Tests have shown that the typical operating life of a
switch is 25,000 operations or more. With proper cleaning
and lubrication, this life may be extended to as much as
100,000 or more operations. Freon TF cleaner (-hp- Part
No. 8500-0232) is available for cleaning switches. Electro-
tube 2G (-hp- Part No. 5060-6086) is available for lubricat-
ing high impedance switches. Electrotube 2A (-hp- Part No.
6040-0300) is available for lubricating low impedance
switches. Follow the instructions given with these cleaners,
-hp- Service Note M45B (available from your local -hp-
Sales and Service Office) also gives detailed information on
how to use these cleaners.

7-36. Repairing Handles. (For S/N 1415A00975 and
below) Anytime a loose or broken handle is repaired the
new type screw should be used. The illustration indicates
the assembly order. The screw which attaches the L shaped
plastic piece remains the same.

PLASTIC CAP END

NEW TYPE WASHER P/N 5040-7042

P/N 3050-0456
CHROME RETAINER

P/N 03580-24706
]
--=--1
!

BLACK METAL SIDE RAIL COVER
P/N 03580-04104

In order to repair both handles on one instrument the
following new parts are needed.

P/N 03580-26001
P/N 3050-0456

7-37. FACTORY SELECTED COMPONENTS.

7-38. Certain components within the 3580A are individu-
ally 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.

NEW TXPE SCREW
P/N 03580-26001

4 ea screw
4 ea washer
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Table 7-3. Factory Selected Components.

Component Function Value Range
A3R88* Controls Sweep Time/ 118k +1%1/8W

Div. Increasing A3R88* 137k +1%1/8W

increases sweep time 154kQ2 +1%1/8 W

Decreasing A3R88* :; ‘é tg i :Z/A‘ };g w

. X 0

decreases sweep time 215 kQ + 1% 1/8 W nominal
237k +1%1/8W
261 k2 +1%1/8W
280k +1%1/8W
309k £1%1/8W
332k +1%1/8W

A6R41* Adjusts + 10 V power sup- 243 Q2t0 196 kQ 1/8W

plyto 10V + .050 V. In- typical: 1.05 k2

creasing A6R41* increases

the voltage. Decreasing

A6R41* decreases the volit-

age.

A7R109* Adjusts positive pulse 18.2 k2 to 63.4 k2 1/8 W

width at A7TP5 to 1.0 typical: 24.3kQ

to 1.4 usec (Rev. A)

or 2.0 to 2.4 usec (Rev.

B). Increasing A7R109*

increases pulse width.

Decreasing A7R109*

decreases pulse width.

R7R111* Adjusts positive pulse at 249kQ2t0 412k 1/8W

A7TP4 to 3.5 to 3.9 usec.
Increasing A7R111*
increases the pulse width.
Decreasing A7R111* de-
creases the pulse width,

typical: 32.4 kQ

100 kQ or 1 M2
typical: 100 k2

A11A1R2* | Gives proper intensity
limit adjustment.

Matches alphabetic code A o

printed on transformer. 51.1Q +1%1/8W
10092 +1%1/8W
1502 +1%1/8W
182Q +1%1/8W
2212 +1%1/8W
26792 +1%1/8W
3320 +1%1/8W
392Q +1%1/8W
4752 £1%1/8W
5622 +1%1/8W

Adjusts range of Mk +1%1/8W

“DIAL HI END SET"” 121k2+1%1/8W
control. 13.3k2 +1%1/8W
147k +1%1/8W
154k2 +1%1/8W

A18R3*

AC—IOTMMOUOW®W

A14R46

A typical value is given for each. Table 7-3 is a list of the
factory selected components, functions, and value ranges. A
detailed description of selecting A3R88* is given in Para-
graph 7-39. The other components will usually not require
reselection. (The crystal padding resistors are factory
selected and cannot be selected in the field. See Crystal
Replacement, Paragraph 7-19).

7-39. A3R88%* should be reselected if the frequency ramp
integrating capacitor (C1) is changed (See Schematic 4). To
select A3R88% select the following front panel control
settings:

ADAPTIVESWEEP ................. OFF
SWEEP TIME/DIV ............... 1 SEC
SWEEPMODE . .................... REP

Measure the time interval between the negative and positive
voltage transition at A3TP5 with an electronic counter. For
the -hp- 5326 A Counter, the controls should be:

7-6(a)
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Sample Rate: Fast
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reference designations. Refer to Table 7-4 for a complete

Function: TI.AtoB cross reference listing. Refer to the General Schematic
Multiplier: .1sec. Notes for further information concerning the schematic
Channel A: Slope - diagrams.
D.C.
Atten X1 Table 7-4. Assembly Cross Reference.
Level: set to trigger on negative
edge of pulse. . Schematic
Assembly Number Assembly Title Number
Channel B: Slope + -
DC A2 (03581-66502) VTO Tracking Oscillator 6
b A3 (03580-66503) Main and Log Sweep 4
Atten X1 A4 (03581-66504) Detector 3
Level: set to trigger on positive A5 (03580-66505) IF Filter 2
edge of pulse. A6 (03580-66506) Low Voltage Power Supply 9
A7 (03580-66507)
BNC Input: Com or
(03580-69507) Digital Storage 7
. : A8 (03580-66508) Control Board 8
The time interval should be 10.4 to 10.6 sec. The other A9 103580_66509) ontrot Foar
sweep times can be easily tested at this time. The time (Standard) Input Circuits 1
interval should be 10.5 x SWEEP TIME/DIV (£ 5%). (03580-66519)
(Option 002)
A10 (03580-66510 Connector Board 7
7-40. SCHEMATIC DIAGRAMS. A11A1 (03580-66531) High Voltage 8
A11A2 (03580-66532)
7-41. The schematic diagrams, Figure 7-3 through 7-12 and Y Tranet
i i i (03580-66537) ransformer 8
show tl}e .detall'ed circuits of‘ the Model 3580A. Each A13 (03580.6651 3) Deflection Amp, 8
schematic is assigned a numerical callout (1 through10) A14 (03580-66514) Bandwidth/Sweep Time 5
which is used for referencing. The schematics are arranged A15 {03580-66515) Freq Span/Sweep Mode 5
. . . . . A16 (03580-66516) Combining Board 5
to provide as much signal continuity as possible and A18 (03581-66518, Opt.
assemblies do not necessarily appear in the order of their 002 only) Balanced Input 1

REFERENCE DESIGNATIONS

ASSEMBLY ASSEMBLY
REFERENCE ASSEMBLY PART NUMBER
DESIGNATION NAME ~ (INCLUDES A2AI SUBASSEMBLY)
/_A_\ r r A
JACK XA2 1S MOUNTED ON A2 | POWER SUPPLY (0OXXX-66501) |
CHASSIS OR ANOTHER ASSEMBLY.
\1\ PLUG PI IS MOUNTED ON ASSEMBLY OR IS P,
/Vor THE ASSEMBLY BOARD (COMPLETE DESIGNATOR IS A2zPI) |
XA2<2 6 | DENOTES SIGNAL
] L CONNECTION
T VOLTA
PI IS NOT MOUNTED E I gR3 TEST VOLTAGE |
ON A2 ASSEMBLY +2:92V /N
(COMPLETE DESIGNATOR IS PI) P e Qi 2
o 4 2-COMPLETE DESIGNATOR IS A2R4
1 S
| S
| P | I SUBASSEMBLY OF | DENOTES SCHEMAT/C
4 * —ia /V(COMPLETE DESIGNATOR IS A2A1) ON WHICH CONNECTION
1 i ]
_‘<é"1 \NUMBER morcares Al '
PIN OF XAZ AND PI [BHOTO-CHOPPER OSC |
l |
924, 18 l 92

WIRE COLOR. COLOR CODE IS THE SAME |
AS THE RESISTOR COLOR CODE. FIRST

, |

§ | Ri R2 I
EYELET OR STAND- | \{ |
|

STRIP. (924, DENOTES WHT/RED/YEL WIRE) I ! f‘p, 8 | / l

MALE STANDOFF ‘I\FEMALE PIN
PIN CONNECTOR
MAY OR MAY

NUMBER INDICATES BASE COLOR, SECOND | OFF TERMINAL, MAY OR s
NUMBER INDENTIFIES WIDER STRIP, AND | MAY NOT BE NUMBERED | SomPLETE NOT BE NUMBERED | ﬁ‘)/
THE THIRD INDICATES THE NARROWER i ESIoNaTo

m

CONNECTOR ON
A WHT/RED WIRE

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY

DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

STD-B-2192

17-7
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3.

17.

18.

19.

10.

11.

12.

13.

14.

. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.

PREFIX WITH ASSEMBLY OR SUBASSEMBLY DESIG-
NATION(S) OR BOTH FOR COMPLETE DESIGNATION.

. COMPONENT VALUES ARE SHOWN AS FOLLOWS UN-

LESS OTHERWISE NOTED.
RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRYS

USED FOR TERMINALS WITH NO LESS THAN A
NO. 18 GAUGE WIRE CONNECTED BETWEEN
TERMINAL AND EARTH GROUND TERMINAL OR
AC POWER RECEPTACLE.

_L DENOTES EARTH GROUND.

DENOTES FRAME GROUND.

USED FOR TERMINALS WHICH ARE PERMA-
NENTLY CONNECTED WITHIN APPROXIMATELY
0.1 OHM OF EARTH GROUND.

DENOTES GROUND ON PRINTED CIRCUIT
ASSEMBLY. (PERMANENTLY CONNECTED TO
FRAME GROUND).

S

= e swm— DENOTES ASSEMBLY.

DENOTES MAIN SIGNAL
PATH.

DENOTES FEEDBACK
PATH.

[ ] DENOTES FRONT PANEL MARKING.
F——

-
1 1 DENOTES REAR PANEL MARKING.

>

% AVERAGE VALUE SHOWN, OPTIMUM VALUE SE-
LECTED AT FACTORY. THE VALUE OF THESE
COMPONENTS MAY VARY FROM ONE INSTRU-
MENT TO ANOTHER. THE METHOD OF SELECTING
THESE COMPONENTS IS DESCRIBED IN SECTION V
OF THIS MANUAL.

NN
ﬁ,\—
7 7

DENOTES SCREWDRIVER ADJUST.

DENOTES SECOND APPEARANCE OF A CON-
NECTOR PIN.

15.1924 y DENOTES WIRE COLOR: COLOR CODE SAME AS

RESISTOR COLOR CODE. FIRST NUMBER IDEN-
TIFIES BASE COLOR, SECOND NUMBER IDEN-
TIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES
NARROWER STRIP. (eg. \924, =WHITE, RED,
YELLOW.)

ALL RELAYS ARE SHOWN DEENERGIZED.

WAVEFORMS AND AC VOLTAGE MEASUREMENTS WERE
MADE WITH RESPECT TO CHASSIS GROUND USING AN
OSCILLOSCOPE WITH A 10:1 DIVIDER PROBE (10 MEG-
OHM, 10 pF). THE VOLTAGE LEVELS SHOWN ON THE
WAVEFORMS ARE ACTUAL VOLTAGE LEVELS AND ARE
NOT TO BE CONFUSED WITH OSCILLOSCOPE SETTING.
THE VOLTAGE LEVELS SHOWN ARE NOMINAL AND
MAY VARY FROM ONE INSTRUMENT TO ANOTHER. A
VARIATION OF + 10 % IN MEASUREMENTS SHOULD BE
ALLOWED.

DC VOLTAGE LEVELS WERE MEASURED WITH RESPECT
TO CIRCUIT GROUND USING A VTVM WITH 10 MEGOHM

GENERAL SCHEMATIC NOTES

ABCAQ
000 1

0010

A 0100
B Q 0110
c 1000
1010

DENOTES NOR GATE 1100
1110

A B Q

A 000
Q 011

B 101
110

Model 3580A

INPUT IMPEDANCE. THE VOLTAGE LEVELS SHOWN ARE
NOMINAL AND MAY VARY FROM ONE INSTRUMENT TO
ANOTHER DUE TO CHANGE IN TRANSISTOR CHARAC-

TERISTICS. A VARIATION OF +10% SHOULD BE
ALLOWED.
DENOTES BUFFER
DENOTES INVERTER
ABCOQ
0 00O
A 0010
0100
B Q 0110
c 1000
1010
DENOTES AND GATE 17100
11 11
ABCAQ
000 1
0011
A 0101
g —— Q 01 1 1
c 100 1
101 1
DENOTES NAND GATE 1101
1110

DENOTES EXCLUSIVE OR GATE
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Figure 1. Mother Board (A1) Component Location Diagram.
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% % %
GENERAL WAVEFORM INFORMATION 0 oy 10, W////%/%/%/////%/%/%//%/ - . ///%/%/%/
- INPUT  SECTION /
3580A Control Settings 3580A INPUT | 01 v/div, | 3580A Manually 3580A LINEAR / | /
SENSITIVITY - x * | Tuned to 10KHz mode. Vlanua |
Tuned to 10KHz
CAL 05V/div. | Internal CAL sig, 05V /div / - -- -- -- -- - -- -
— & - Oscilloscope: (Values vary btwn / 0A9| I
‘Q @ Oscilloscope: ac coupled instruments)
ac coupled / Q
Oscilloscope: : OVERLOAD|
These waveforms were made with the 35680A INPUT SENSITIVITY ac coupled A9TPI é} DETECTOR X
switch in the CAL position, The FREQUENCY and SWEEP controls 50usec/div. 50usec/div. Susec/div / 9 I INPUT
are in the MANUAL mode, 300 Hz Bandwidth, and adjusted to read r—o—— ATTENUATOR]© INPUT POST
the 10 KHz harmonic of the CAL signal. The values given are those >7_ o AMPL ATTENUATOR 7 7, % 7, ' ,
which would be observed for a full scale screen display of this Q Q @ Chan B s s LO‘;’IOKPHAZSS !'F SECTION / /%//////////%//%/////////%/%/%//%////%/%//////////%///%/
10 KHz signal. Set the dBv/LIN -dBm 600 § switch to dBv/LIN 5 f‘/'}div VERNIER FILTER 7
mode. 3680A INPUT : DISPLAY AND STORAGE SECTION /
SENSITIVITY - Tuned t“ﬁ"o”:?'éyz DISPLAY-STORE “ov A — N -
(For Option 002 set the,dBm 900 ©2/LIN - dBm 600 £ switch to CAL 01V/div. | Internal CAL sig. 005V/div. | (released) | 7 ! /
dBm 900 Q. Waveform is of slightly less magnitude for Option . . Resolution ) - - -
002 instruments when using the LOG mode.) gzszgt);:;c:jpe. Oscilloscope: Bandwidth 300 Hz Chan A ' F"oA"“sl —l % A4 3' o % /
ac coupled Oscilloscope: .1 V/div 4 ' —< I'§°_‘}"',§m /
L__Ax
e S & /
_ . pa
@ — 50usec/div. 50usec/div 5msec/div H ! | ! e _ /
These waveforms were made with the 3580A front panel controis Q C L 100 Kz IF 05 ° DETECTOR [—01———0 pyrer [ © ! ] ' |//
adjusted as follows: @ l ' SOEVE'%*g;E/ H a ' ' /
1 '
Chan A - - - ] 1 A4TP4 A7TPI ] /
ADAPTIVE SWEEP . ... ................... OFF T 3580A Manually 3580A 2V/div b | Co ! | ] | | I |/
DISPLAY ............. BLANK STORE released, CAL . | 01v/di Tuned to 10KHz DISPLAY-STORE SwToainNG ' SWITENG ' ' H : e 89 s Al B | e |2 ERT /
STORE as indicated. O1V/div. | |nternal CAL sig. 02V/div. | (released) «0V | L ! | I I GENERATOR [0 O EFLE
AMPLITUDEMODE ............ LOG 10 dBv/DIV Oscilloscope: i - ' Iéa?rcﬁ‘.‘»'fé' | " /
AMPLITUDE REF LEVEL ............. NORMAL ac coupled Oscilloscope: Oscilloscope: Chan B 2T ! rorromas DIGITAL "
dBV/LIN - dBm 600 © ac coupled dc coupled 2V/div STORAGE ' ) ' CRT
INPUT SENSITIVITY ov o7 . bes ! ) - /
VERNIER (Amplitude) . 50usec/div 50 . - ~_—— APPROX OV o +5V B8
. usec/div. 2msec/div . g SEE NOTE 2 Oo—]
%/ . /%/ LOG OFFSET AMPLITUDE 4 BY JHORIZONTAL| &3 J__|HoRz
FREQUENCY ............ ... vt 10.0 kHz o 7 FROM_AMPLITUDE TO A8 ADAPTIVE HORIZ GENERATOR DlSPLAYI
TART -CT C 7 REF. SWITCH SWEEP_THRESHOLD SYNC RAMP
AN ARG g 10¢ FREQUENCY AND SWEEP  SECTION ! : ’ |
B z 1 1
Chan A ! ]
DISPLAY SMOOTHING ................... MIN : : I | ! |@Q /
3580A Manually 2V/div - -- ] / 1 1 b
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Option 002: Set dBm 900 S/LIN - dBm 600 £ switch ac coupled _ dc coupled 2V/div GENERATOR MMUALr SWEEP POWER SUPPLY 0SC
to dBm 900 Q; set INPUT MODE switch to UNBAL. / — AK s / /
. <ov . M
The front panel ZERO CAL was adjusted to give a display of the Susec/div. Susec/div. 2msec/div / l : SeENoTE! 1 oviorev [ / %//%/%///%/W%//%/%/ / / %// / /%/%W Z
10 KHz CAL signal in the center of the screen. It is easiest to set | A3TPI ! (010 50kHZ) ' 7
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2V/div . ] J10 9 1. a. THE VOLTAGE RANGES GIVEN ARE FOR A ZERO TO
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chopped mode and triggered by Channel B. SOusec/div. Susec/div. 2msec/div ABABLIVE SWEER oy CONTROLER ' FREQUENCY / 2. a. THE VOLTAGE RANGES GIVEN ARE FOR A ZERO TO
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ac coupled (Values vary btwn Oscilloscope: Chan B OBTAINED DUE TO NOISE FLOOR AT - 80 dB.
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" led ‘ i ~0oVv ) 77 COPYRIGHT , HEWLE CcK 3580-E-3372
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Figure 7-2. Functional Block Diagram.
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Table 1. Input Circuit Amplitude Levels and Gains for Full Scale Sine Wave Inputs. (Amplitude Ref Level — Normal).  Note: All voltages in RMS.

INPUT SENSITIVITY +30dB/20V | +20dB/10V +10dB/2 V 0dB/1V -10dB/0.2 V 20dB/0.1 V |- 30dB/20 mV| -40dB/10 mV]| --50dB/2 mV | — 60 dB/1 mV |- 70 dB/0.2 mV, —— — — — —— — —
7. .
Maximum Input M
Log (dBm 600 §2) 245 V 775 Vv 245 V 775V 245 V| 775 mv 245mv 7.75 mv 2.45 mv 775 mV 245 mV ————————— INPUT ATTENUATOR———, OVERLGAD
Log (dBV) 316 V 10.00 \ 3.16 \Y 1.000 V 316V A v 31.6mV 10.00 mV 3.16 mV 1.000 mV 316 mVv 1
Linear 200 V 1000 Vv 200 Vv 1.000 V 200 V A v 20.0mv 10.00 mV 2.00 mV 1.000 mV 200 mV | r———r————= r—————- - — = 1 10V CAL POWER F
Log (dBm 900 2)* 300 V 949 V 300 VvV 949V 300 v [ 949 mv 30.0 mV 9.49 mV 3.00 mV 949 mV 300 mV 1 | SIAR) Pry INPUT | TO A2A(5) a »
70! I & 2
Input Attenuator —60. dB 40. dB | - 40. dB | -20. dB 20. dB 0 d8 0 dB 0 dB o dB 0 dB 0 dB | GSENSITIVITY | _—_——— S —_—— - P R R
input Attenuator Out (Gate of A9Q1) | (SEE TABLE | ) | Al 4 2
Log (dBm 600 <2) 245 mV 775 mv | 245 mV| 775 mv| 245 mVv| 775 mV 245 mV 775 mv 2.45 mV 775 mV 245 mVv | | P
Log (dBV) 31.6mV A v| 316 mv Rl v| 316 mv A v 31.6mv 100 mv 3.16 mV 1.000 mV 316 mv | /o S! INPUT SID(F) HOV
Lincar 200 mv 1 v| 200 mv 1 v]| 200 mv AV 200 mv 100 mv 2.00 mv 1.000 mV 200 mv | SENSITIVITY _ . _ _
Log (dBm 900 $2) * 30.0 mV 949 wmv| 300 mv| 949 mv| 300 mv| 949 mv 300 mv 9.49 mv 3.00 mv 949 mV 300 mV | | % ATTENUATES CAL SIGNAL CHANGES POST +l0V rm 252 \F FILTER - T
| FOR dBm /600N ATTENUATION CRS |
Input Amp Gain 1.8 dB 1.8 dB 1.8 dB 18 dB 18 dB8 18 dB 1.8 d8 1.8 dB 18 dB 218 dB 218 dB I RI4 (SEE TABLEI) — R75
input Amp Out (ATP1) I oKz : // _ mv_.J/._% /78 |
Log (dBm 600 £2) 30.1 mV 956 mv| 301 mv| 956 mv| 301 wmv| 956 mv 301 mv 9.56 mV 3.01 mV 9.56 mV 301 mv CALZ _RI3 ! SID(F) I
Log (dBV) 38.9 mv 123 v| 389 mv 123 v| 389 v 123V 389 mv 123 mv 389 mv | 123 mv 389 mv OPTION 002 | SIGNAL T
Linear 24.6 mV 123V 246 mV 123 Vv 246 mv 123 VvV 246 mV 123 mvV 246 mV 123 mV 246 mV RECEIVES INPUT] (FROM A2) | 66 C43| OVERLOAD I
Log (dBm 900 ©2)* 36.9 mV 117 v | 369 mv 117 v| 369 v 17 v | 369mv 17 mv 369mv | 117 mv | 369 mv | FR(‘;“E‘E“B | Q SRe—ie] pETECTOR |70 RT,—GQII | |
Post Attenuation ] | SCHEMATIC *1) | | (ula&aB) Lea |
Log (dBm 600 ) 28 dB -128 dB 28 dB 128 dB 28 dB 128  dB 2.8 dB 128 dB 28 dB |-128 dB |- 28 dB | siA(F) SIB(F)l A——INPUT AMP :PI F——POST ATTENUATOR|———