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OPERATORS SAFETY SUMMARY

This general safety information is for both operating and servicing personnel. Specific warnings and cautions will be found
throughout the manual where they apply, but may not appear in this summary.

TERMS
In This Manual

CAUTION statements identify conditions or practices that
can result in damage to the equipment or other property.

WARNING statements identify conditions or practices that
can result in personal injury or loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not immedi-
ately accessible as one reads the marking, or a hazard to
property including the equipment itself.

DANGER indicates a personal injury hazard immediately ac-
cessible as one reads the marking.

SYMBOLS
In This Manual

é This symbol indicates where applicable
cautionary or other information is to be found.

@ Protective ground (earth) terminal.

A ATTENTION—refer to manual.

@ Refer to manual.

Power Source

This product is designed to operate from a power module
that does not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation.

REV MAY 1984

Grounding the Product

This product is grounded through the grounding conductor
of the power module power cord. To avoid electrical shock,
plug the power cord into a properly wired receptacle before
connecting to the product input or output terminals. A pro-
tective ground connection by way of the grounding conduc-
tor in the power cord is essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessi-
ble conductive parts (including knobs and controls that may
appear to be insulating) can render an electric shock.

Use the Proper Power Cord

Use only the power cord and connector specified for your
product.

Use only a power cord that is in good condition.

Refer cord and connector changes to qualified service
personnel.

Use the Proper Fuse

To avoid fire hazard, use only the fuses specified in the
parts list for your product, and which is identical in type,
voltage rating and current rating.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an atmo-
sphere of explosive gases unless it has been specifically
certified for such operation.

Do Not Operate Plug-in Unit Without Covers

To avoid personal injury, do not operate this product with-
out covers or panels installed. Do not apply power to the
plug-in via a plug-in extender.
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SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary

Do Not Service Alone

Do not perform internal service or adjustment of this prod-
uct unless another person capable of rendering first aid and
resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages may exist at several points in this prod-
uct. To avoid personal injury, do not touch exposed connec-
tions and components while power is on.

Disconnect power before removing protective panels, sol-
dering, or replacing components.

REV MAY 1984

Do Not Wear Jewelry

Remove jewelry prior to servicing. Rings, necklaces, and
other metallic objects could come into contact with danger-
ous voltages and currents.

Power Source

This product is intended to operate from a power module
that will not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation.

vii



Scan by Zenith
AA 5001

AA 5001 PROGRAMMABLE DISTORTION ANALYZER

4598-01

AA 5001 Programmable Distortion Analyzer.



Scan by Zenith

Section 1—AA 5001

SPECIFICATION

Instrument Description

The AA 5001 is a fully automatic programmable distor-
tion analyzer, packaged as a two-wide TM 5000 plug-in.
Total harmonic distortion, SMPTE/DIN intermodulation dis-
tortion and CCIF two-tone difference frequency distortion
are measured. Distortion set level, frequency tuning and
nulling are fully automatic, requiring no operator adjustment.
Distortion readout is provided in percent or dB.

The AA 5001 is also a high sensitivity, autoranging, audio
frequency voltmeter. Readings may be in voits, dBm, or dB
relative to any arbitrary reference.

Filters are included which allow bandwidth limiting or
weighted measurement of noise. A hum rejection filter is
also provided as are provisions for an external filter.

All readings are displayed on a 3-1/2 digit readout and
can be remotely sent. An uncalibrated analog readout is
also provided to aid in manual nuliing and peaking applica-
tions. Ac to dc detection (response) is either true rms or
average (quasi-peak in Option 02 instruments).

Ac input and output connections are available on both
the front panel and the rear interface. D¢ signals, cor-
responding to the displayed reading, are available through

REV MAY 1984

the rear interface. This allows flexibility in interconnection
with other instruments such as filters, chart recorders, spec-
trum analyzers, oscilloscopes, etc.

Performance Conditions

The electrical characteristics in this specification are valid
only if the AA 5001 has been adjusted at an ambient tem-
perature between +20°C and +30°C. The instrument
must be in a noncondensing environment whose limits are
described under the environmental part. Allow twenty min-
utes warm-up time for operation to specified accuracy; sixty
minutes after exposure to or storage in a high humidity (con-
densing) environment. Any conditions that are unique to a
particular characteristic are expressly stated as part of that
characteristic. Unless specifically noted, all performance
specifications are valid using only rms response only.

The electrical and environmental performance limits, to-
gether with their related validation procedures, comprise a
complete statement of the electrical and environmental per-
formance of a calibrated instrument.

Items listed in the Performance Requirements column of
the Electrical Characteristics are verified by completing the
Performance Check in the Calibration section of this man-
ual. Items listed in the Supplemental Information column are
not verified in this manual.
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Table 1-1
ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirement

Supplemental Information

INPUT (all functions)
Impedance

100 kQ, +2%, each side to ground

Full differential. Each side ac coupled
through 1 xF and shunted to ground by
approximately equal to 200 pF. Dual banana
jack connectors at 0.750 inch spacing with
ground connector additionally provided.

Input ranges

200 nV to 200 V in 10 steps (2-6
sequence from 200 mV to 200 V)

Range selection is manual or automatic.
Autoranging time is typically <1 second.
Separate increase range and decrease range
indicators illuminate whenever input level
does not fall within optimum window for
selected range. For specified instrument
performance both indicators must be
extinguished.

Maximum input voltage

300 V peak, 200 V rms either input to ground
or differentially. Will recover without damage
from continuous overloads of 120 V rms or
200 V rms for 30 minutes in all ranges. For
linear response, peak input voltage must not
exceed 3 times INPUT RANGE setting.

Common mode rejection
(Inputs shorted)

=50 dB at 50 or 60 Hz for common
mode signals up to one-half of selected
input range or 50 mV, whichever is
greater.

Typically =40 dB to 300 kHz.

LEVEL FUNCTION
Modes

Volts, dBm (600 Q), or dB ratio with push to
set 0 dB reference. Input range determines
display range. Single effective range in dB
modes with 0.1 dB resolution. Stored 0 dB
reference is unaffected by subsequent
changes in mode or function.

Accuracy (level ranging
indicators extinguished)

Volts dB modes
20 Hz to 20 kHz Within +2% +0.3 dB2
+1 count +0.5% of
reading
1 Hz to 100 kHz Within +4% +0.5dB?
+2 counts +0.5% of
reading

Bandwidth
(no filters selected)

At least 300 kHz

1-2
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Table 1-1 (cont)

Specification—AA 5001

Characteristics

Performance Requirement

Supplemental Information

Residual noise (inputs
shorted, T<+40°C)

=<3.0 uV (—108 dBm) with 80 kHz,
400 Hz filters.

<1.5 uV (—114 dBm) with A
weighting filter. (Standard instrument
only).

<5.0 uV (—104 dBm) with CCIR
weighting and quasi-peak response
(Option 02 only).

TOTAL HARMONIC DISTORTION
PLUS NOISE FUNCTION
Operation

Fully automatic notch filter tuning and nulling
for valid test signals with 10% or less THD +
N.

Midband signal THD + N can degrade to
30% without loss of lock following initial
tuning for SINAD testing.

Typical or average measurement settling
time is 2.5 seconds above 100 Hz increasing
by approximately 1 sec/octave below

100 Hz.

Fundamental frequency
range

10 Hz to 100 kHz

Minimum input level

60 mV (—22 dBm)

Accuracy

20 Hz to 20 kHz

10 Hz to 100 kHz

Within +10% (£ 1 dB) for harmonics
<100 kHz.
Within +£20% (2 dB) for harmonics
=300 kHz.

Autoranging % or dB modes only. 100%
reference level is total input signal amplitude
including distortion and noise components.
Accuracy may also be limited by the effects
of residual THD + N and filter selection.

Residual THD + N (V_
=250 mV, T <+40°C)

20 Hz to 20 kHz with 80 kHz
noise limiting filter
10 Hz to 100 kHz, no filter

=<0.032% (—90 dB)

<0.010% (—80 dB)

System specification with any SG5010 or
SG 505 oscillator, all distortion, noise, and
nulling error sources combined.

Typical fundamental rejection

At least 10 dB below specified residual THD
+ N or the actual signal THD, whichever is
greater.

REV MAY 1984
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Table 1-1 (cont)

Characteristics

Performance Requirement

Supplemental Information

INTERMODULATION DISTORTION
FUNCTION
Operation

Fully automatic SMPTE/DIN or CCIF
difference tone test selection depending

upon actual input signal whenever respective

IMD <20%. Typical or average

measurement settling time is 2 sec or less.

SMPTE and DIN tests
Frequency range
(upper tone)

IM frequency range
{lower tone)
Level ratio range

Residual IMD (V|
=250 mV, T <+40°C.)

=.0032% (—90 dB) with 60 Hz and
7 kHz or 250 Hz and 8 kHz test tones

Useable from 3 kHz to beyond 100 kHz.

50 Hz to 250 Hz.

1:1 to 4:1 (lower:upper)

System specification with any SG 5010
oscillator or passively summed SG 505
oscillator pair.

CCIF difference
tone test
Frequency range

Difference frequency
range

Residual IMD (V,, =250 mV,
T+40°C)

=<0.0018% (—95 dB) with 14 kHz and
15 kHz test tones.

Useable from 4 kHz to beyond 100 kHz.

80 Hz to 1 kHz.

System specification with any SG 5010
oscillator or passively summed SG 505
oscillator pair.

Minimum input level

60 mV (—22 dBm)

Accuracy Within +10% (+ 1 dB) for IM Autoranging % or dB modes only. Accuracy
components <1 kHz may also be limited by the effects of residual
IMD and fiiter selection.
FILTERS

400 Hz high pass

—3dB at 400 Hz, +5%; at least
—40 dB rejection at 60 Hz

3 pole Butterworth response

80 kHz low pass

—3dB at 80 kHz, £5%

3 pole Butterworth response

Audio bandpass

—3dB at 22.4 Hz, +5% and
22.4 kHz, £5%

Within specifications of CCIR

Recommendation 468-2 and DIN 45405 for

unweighted measurement response.

A weighting
(standard instrument only)

Within specifications for type 1 sound level
meters listed in ANSI S 1.4 1971 (revised

1976) and IEC Recommendation 179.

CCIR WTG
(Option 02 only)

Within specifications of CCIR

Recommendation 468-2 and DIN 45405 for

noise measurements with quasi-peak

detector. Rms detector calibration shifted for

0 dB at 2.00 kHz instead of 1.00 kHz.

External Filter

Selects front panel AUXILIARY INPUT

allowing connection of external filter between

it and FUNCTION OUTPUT.

14
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Table 1-1 (cont)

Specification—AA 5001

Characteristics

Performance Requirement

Supplemental Information

FRONT PANEL SIGNALS
INPUT MONITOR

V,, =50 mvV 1V rmms, +10% Constant amplitude (average response)
version of differential input signal. THD is
typically <0.0010% (—100 dB) from 20 Hz
to 20 kHz.

V,, <560 mv Approximately 20 times input signal.

Impedance 1kQ, +5%

FUNCTION OUTPUT

Signal 1V, +3%, for 1000 count volts or % | Selected and filtered ac signal actually

display measured.

Impedance 1kQ, £5%

AUXILIARY INPUT
Sensitivity

Maximum Input Voltage

Impedance

1V, +3%, for 1000 count volts or %
display

100 kQ, 5%

Loop through accuracy from FUNCTION
OUTPUT is =3%.

15V peak, 6 V peak for linear response.

Ac coupled.

Rear interface input

REAR INTERFACE SIGNALS

Pins 288 (+), 28A (—), 27B and 27A
(common) are front panel selectable and
independent of main front panel input. All
characteristics are the same as main INPUT
except maximum input voltage is limited to
42 V peak, 30 V rms. Due to potential
crosstalk at the rear interface, noise and
distortion performance may be degraded.

Input monitor

Pins 24A and 23A (gnd) same as front panel
FUNCTION OUTPUT.

Function output

Pins 23B and 24B (gnd) same as front panel
FUNCTION OUTPUT.

Auxiliary input

Pins 25B and 26B (gnd) same as front panel
AUXILIARY INPUT. Maximum input voltage
is 15 V peak, 6 V peak for linear operation.

AC/DC Converter output

Pins 20A and 19A (gnd). Dc output of the
selected ac to dc converter. 1V +5% for
1000 count display with 500 @ +5% source
resistance.

dB converter output

Pins 19B and 20B (gnd). Dc output of the
logarithmic dB converter. 10 mV £5%
equals 1 dB of display with 2 kQ +5%
source resistance. Changes in level or
distortion range will cause brief ac transients.

REV MAY 1984
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Table 1-1 (cont)

Characteristics

Performance Requirement

Supplemental Information ‘

DETECTORS AND DISPLAYS
Detectors (Response)
RMS

True rms detection.

AVG (standard
instrument only)

Average detection,.rms calibrated for
sinewaves. Typically reads 1 to 2 dB lower
than true rms detection for noise, THD + N
and IMD measurements.

Quasi-peak (Option 02 only)

Quasi-peak detection, rms calibrated for
sinewaves. Within specificaitons of CCIR
Recommendation 468-2 and DIN 45405. Due
to the peak hold nature of its response
readings, considerably higher than rms
response will occur with large crest factor
signals (such as noise). The input range
indicators should be ignored and auto-
ranging avoided with these types of signals.

Displays
Digital

3-1/2 digit, 2000 count LED. Overrange
indication is 1, blank, blank, blank.

Analog bar graph

10 segment LED intensity modulated bar
graph display of digital readout. Segments

approximately 2.5 dB/segment.

MISCELLANEOUS
Power consumption

Approximately 24 watts

Internal Power Supplies

+15 Nominally +15.1V, +3%

—15 Nominally —15V, +5%

+5 Nominally +5.25V, 2%
Fuse Data

F1610 3 AG, 1 A, 250V, fast blow

F1620 3 AG, 1A, 250V, fast blow

F1621 3 AG, 1 A, 250V, fast blow

Recommended adjustment
interval

2000 hours or 12 months whichever occurs
first.

Warm-up time

20 minutes (60 minutes after storage in high
humidity environment).

a+0.2 dB at 1 kHz only. Flatness is 0.1 dB, 20 Hz to 20 kHz, and 0.3 dB, 10 Hz to 100 kHz.

1-6
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Table 1-2

Specification—AA 5001

ENVIRONMENTAL CHARACTERISTICS?

Characteristics

Description

Temperature Meets MIL-T-28800B, class 5.
Operating 0to +£50°C —40to +75°C
Nonoperating —40 to +75°C
Humidity 95% RH, 0 to +30°C Meets MIL-T-288008B, class 5.
75% RH to +40°C
45% RH to +50°C
Altitude Exceeds MIL-T-28800B, class 5.
Operating 4.6 km (15,,000 ft.)

Nonoperating

15 km (50,000 ft.)

Vibration 0.38 mm (0.015”) peak to peak, 5 Hz to Meets MIL-T-28800B, class 5, when
55 Hz, 75 minutes installed in qualified power modules.?
Shock 30 g's (1/2 sine), 11 ms duration, 3 Meets MIL-T-28800B, class 5, when

shocks in each direction along 3 major
axes, 18 total shocks

installed in qualified power modules.b ¢

Bench Handling®

12 drops from 45°, 47 or equilibrium,
whichever occurs first.

Meets MIL-T-28800B, class 5.

Package Product Vibration and
Shock (Plug-in only)

Qualified under National Safe Transit Association Preshipment Test Procedure 1A-B-1

and 1A-B-2.

Electromagnetic Interference

Within limits of F.C.C. Regulations, Part 15, Subpart J, Class A; and MIL-STD-461B (April

1, 1980) Class B.

Electrostatic Immunity

At least 15 kV discharge from 500 pF in series with 100 Q to instrument case or any front
panel connector without damage or permanent performance degradation (Input terminals

limited to 10 kV).

aWith TM 5000-Series power module.

System performance subject to exceptions of power module or other individual plug-ins.

bRefer to power module specifications.

°Requires power module retainer bar or clip.

Table 1-3

PHYSICAL CHARACTERISTICS

Characteristics

Description

Maximum Overall Dimensions

Height 126.0 mm (4.96 inches)

Width 131.2 mm (5.16 inches)

Length 285.5 mm (11.24 inches)
Net Weight Approximately equal to 2.04 kg (4.5 Ibs.)
Finish

Front Panel Plastic-aluminum laminate

Chassis Anodized aluminum

REV MAY 1984
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Section 2—AA 5001

OPERATING INSTRUCTIONS

Preparation For Use

The AA 5001 is calibrated and ready for use when re-
ceived. It operates in any two compartments of a TM 5000-
Series power module. See the power module instruction
manual for line voltage requirements and power module op-
eration. Figure 2-1 shows the AA 5001 installation and re-
moval procedure.

Check to see that the plastic barriers on the intercon-
necting jack of the selected power module compartment
match the cutouts in the AA 5001 circuit board edge con-
nector. Align the AA 5001 chassis with the upper and lower
guides of the selected compartment. Press the AA 5001 in,
to firmly seat the circuit board in the interconnecting jack.

Turn the power module off before inserting the AA
5001. Otherwise, arcing may occur at the rear inter-
face connectors, reducing their useful life and damage
may result to the plug-in circuitry.

To remove the AA 5001 puli the release latch (located in
the lower left corner) until the interconnecting jack disen-
gages and the AA 5001 slides out.

Check that the AA 5001 is fully inserted in the power
module. Push the power switch on the power module. One
or more characters in the LED display should now be visible.

TOP
GROOVE

BOTTOM
GROOVE
2958-01
Fig. 2-1. Installation and removal.
REV MAY 1984 2-1
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Operating Instructions—AA 5001

NOTE

The AA 5001 can be operated via the front panel or by
commands sent over the GPIB by a suitable control-
ler. This section discusses front panel operation. See
the Programming section of this manual for instru-
ment operation via the GPIB.

Repackaging Information

If the Tektronix instrument is to be shipped to a
Tektronix Service Center for service or repair, attach a tag
showing the owner (with address) and the name of an indi-
vidual at your firm that can be contacted. Include the com-
plete instrument serial number and a description of the
service required.

Save and reuse the package in which your instrument
was shipped. If the original packaging is unfit for use or not
available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a carton of
corrugated cardboard of the correct carton strength and
having inside dimensions of no less than six inches more
than the instrument dimensions. Cushion the instrument
by tightly packing three inches of dunnage or urethane
foam between carton and instrument on all sides. Seal
the carton with shipping tape or an industrial stapler.

The carton test strength for this instrument is 200
pounds per square inch.

Controls, Connectors, and Indicators

All controls, connectors and indicators (except for the
rear interface connector) required for operation of the AA
5001 are located on the front panel. Fig. 2-2 provides a brief
description of all front panel controls, connectors, and
indicators.

INPUT RANGE

Selects input voltage range or AUTORANGE. The
three most sensitive ranges operate in the LEVEL
FUNCTION only. (The AA 5001 goes to
AUTORANGE when in a remote state.)

DECREASE RANGEA

When this light is illuminated, reduce the INPUT
LEVEL RANGE until the light goes out. If the FUNC-
TION selected is THD+N or IMD a flashing light in-
dicates insufficient input signal level for distortion
measurements.

2-2

®

®

© 6 06 O

®

®

INCREASE RANGE
When this light is illuminated, increase the INPUT
LEVEL RANGE until the light goes out.

INPUT

Differential input terminal. Positive going input signal
provides positive going output signal at INPUT
MONITOR.

INPUT :
Differential input terminal. Negative going input sig-
nal provides positive going output at INPUT
MONITOR.

Release Latch

LEVEL
Button in selects input level measuring function.

VOLTS
Button in selects voltage units for level function.

dBm 600 Q@

Button in selects dBm units for level function. 0 dB
reference is 0.7746 V corresponding to 1 mW into
600 Q.

dB RATIO
Button in selects dB ratio, with respect to preset
level, as units for level function.

PUSH TO SET 0 dB REF

Push button to set display to 0 with input signal ap-
plied to INPUT terminals in LEVEL function. dB RA-
TIO and LEVEL pushbuttons must be in for this
feature to operate.

REAR INTFC-INPUT
Button in selects rear interface input; button out se-
lects front panel input.

RESPONSE

Button in gives RMS detection (responds to the rms
value of the input waveform). Button out gives aver-
age detection or quasi-peak detection (option 02 in-
struments) both are rms calibrated for sinewaves.

REV MAY 1984
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4598-02

Fig. 2-2. Front panel controls and connectors.
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THD+N

Button in selects total harmonic distortion function.

®

IMD
Button in selects intermodulation distortion function.

AUTO RANGE

Button in selects automatic distortion range selec-
tion (0.2% to 100% full scale). (The AA 5001 goes to
AUTORANGE when in a remote state.)

®

20%
Button in selects full scale distortion readout of 20%
with 0.01% resolution.

® ©

2%
Button in selects full scale distortion readout of 2%
with 0.001% resolution.

®

0.2%
Button in selects full scale distortion readout of
0.2% with 0.0001% resolution.

dB
Selects single equivalent 0 dB to —100 dB distor-
tion display range with 0.1 dB resolution.

®

400 Hz HI PASS
Button in connects filter before detector circuit in all
functions.

80 kHz LO PASS
Button in connects filter before detector circuit in all
functions.

® ® 6

AUDIO BANDPASS
Button in connects fiiter before detector circuit in all
functions.

‘A’ WEIGHTING (CCIR WEIGHTING In Option 02
Instruments)

Button in connects filter before detector circuit in all
functions.

®

EXT FILTER

Button in allows connection of external filter be-
tween FUNCTION OUTPUT and AUXILIARY INPUT
in all functions.

®

® ® & ®

® ® ® ® ® ©

®

®

INPUT MONITOR
Provides a buffered sample of the input signal.

FUNCTION OUTPUT
Provides a sample of the selected FUNCTION signal
additionally processed by selected filters.

AUXILIARY INPUT
Provides input to the detector circuit when the EXT
FILTER button is pressed.

Ground
Provides front panel chassis ground connection.

LED Bar Graph

Provides approximate analog display of the digital
display for nulling and peaking. Each segment repre-
sents approximately 2.5 dB.

Digital Display

3-1/2 digits. Overrange indication is a bianked dis-
play with the numeral 1 in the most significant digit
position.

Y @
lluminated when display units are voits.

mV
llluminated when display units are millivolts.

uV
liluminated when display units are microvolts.

%
lluminated when display units are percent.

RMT
llluminated when the AA 5001 is in the remote state
or the remote with lockout state.

ADRS
lluminated when the AA 5001 is talk or listen
addressed.

dBm
llluminated when display units are dBm.

REV MAY 1984
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dB
I llluminated when display units are dB.

; Maximum front panel input voltage is 300 V peak,

Instrumen nnection g
st ent Co tions 200 V rms either input to ground or differentially. Max-
To make connections to the AA 5001, refer to Fig. 2-3. imum rear interface input is 42 V peak and 30 V rms.

Connections can be made to the rear interface connector.
However, low level or distortion measurements made

through the rear interface may be degraded due to The AA 5001 input circuitry is protected against acciden-
crosstalk. To measure signals connected to the front panel tal overloading. This circuitry will recover without damage
make certain the INPUT pushbutton is out. To select the from continuous 120 V rms (30 minutes at 200 V rms) over-
rear interface signal input press the INPUT pushbutton. loads in any INPUT RANGE setting.

AA 5001 Distortion Analyzer Oscilloscope

INPUT  FUNCTION | 1T [
MONITOR  OUTPUT R

INPUT \ l AUXILIARY
INPUT
15V pk MAX
O O CCH) 1 CH2
\
> Coaxial
cables

Device Under Test

Shielded twisted pair
for maximum hum
- reduction

. Input  Ground Output
Coaxial cable

From Oscillator

Load

4598-03

Fig. 2-3. Typical connections for distortion measurements.
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In most cases, for maximum hum rejection, follow the
cabling and grounding as shown in the figure. Shielded,
twisted pair offers maximum hum and radio frequency inter-
ference rejection. Cable shielding, if used, should be
grounded only at the AA 5001 front panel ground post. Use
shielded cable to connect the output of an oscillator, exter-
nal to the device under test, to the input of the device. Gen-
erally, to avoid possible ground loops, if the device under
test has one side of the input grounded, float the output of
the external oscillator. If the input to the device under test is
floating (not chassis grounded) select the grounded mode
for the output of the oscillator. Terminate the output of the
device under test in its recommended load impedance, or
the load impedance specified in the appropriate standard.

Figure 2-3 shows an optional oscilloscope for visual mon-
itoring. If connected as shown, channe! 1 displays a sample
of the input signal and channel 2 displays the distortion
components when in the IM or THD+N function.

Level Measurements

In the LEVEL function the AA 5001 operates as a wide
band ac voltmeter. The Specification section of this manual
contains the operating parameters. The meter is rms cali-
brated and either rms or average (quasi-peak in option 02
instruments) responding, depending on the position of the
RESPONSE pushbutton.

Press the FUNCTION LEVEL pushbutton. The top three
buttons to the left of the FUNCTION pushbuttons select
readout units as VOLTS, dBm 600 @, or dB RATIO. For
example, to measure voltage, press the VOLTS pushbutton.
If the INCREASE RANGE LED is illuminated, adjust the IN-
PUT LEVEL RANGE control to the higher ranges until the
LED goes out. (With the AA 5001 in the remote state, the
INPUT RANGE automatically goes to the AUTO RANGE
position irrespective of the actual switch position.) If the DE-
CREASE RANGE LED is illuminated, turn the INPUT
RANGE control counterclockwise until the DECREASE
RANGE LED goes out. Readings are usable as long as the
display is not overranged however for specified accuracy
the DECREASE RANGE LED must also be off. Overrange is
indicated by a blank display with the numeral 1 in the most
significant digit slot.

If the INPUT LEVEL RANGE switch is placed in the
AUTO RANGE position, the input level is adjusted automati-
cally. The LED’s (VOLTS, mVOLTS or uVOLTS) automati-
cally illuminate showing the proper display units. Notice that
the three most sensitive ranges on the INPUT LEVEL
RANGE control operate in the LEVEL FUNCTION only.

When the dBm 600 Q@ pushbutton is pressed, the LED
opposite dBm on the dispiay indicates the display units. The

2-6

reference level for this measurement, 0 dBm, is 0.7746 V
corresponding to 1 mW dissipated in 600 ohms. The INPUT
LEVEL RANGE switch operates as previously described.

The dB RATIO mode permits direct amplitude ratio mea-
surements of two input signals. When the dB RATIO push-
button is pressed, the LED opposite the dB nomenclature
on the display illuminates. To use this feature, press the dB
RATIO pushbutton. To establish the input signal as 0 dB
reference, push the PUSH TO SET 0 dB REF pushbutton
and notice that the display reads all zeros. Release the 0 dB
REF pushbutton. As the amplitude of the input signal is
changed, the display reads the dB ratio of the input signal to
the reference signal amplitudes.

There are many useful applications for the dB RATIO
mode in measurements of gain-loss, frequency response,
S/N ratio, etc. For example, the corner frequency of a filter
may be quickly checked. Set the test frequency to some
midband value and set the zero dB reference. Adjust the
test frequency until the display reads —3.0 dB; this is the
corner frequency of the filter.

Gain measurements may be simplified by using this fea-
ture. Set the device to be tested as desired and connect the
AA 5001 input to the input of the device under test. Press
the PUSH TO SET 0 dB REF pushbutton. Then connect the
input of the AA 5001 to the device output and read the gain
or loss directly from the display.

When measuring signal to noise ratio or making noise
level measurements, it is often desireable to employ a fre-
quency dependent weighting network. The AA 5001 pro-
vides several internal filters, as well as facilities for
connecting external filters. For information on their opera-
tion and use, see the text under Filters in this section of this
manual.

Distortion Measurements

Distortion is a measure of signal impurity. It is usually
expressed as a percentage or dB ratio of the undesired
components to the desired components. Harmonic distor-
tion is simply the presence of harmonically related or inte-
gral multiples of a single pure tone called the fundamental,
and can be expressed for each particular harmonic. Total
harmonic distortion, or THD, expresses the ratio of the total
power in alt significant harmonics to that in the fundamental.

A distortion analyzer removes the fundamental of the sig-
nal investigated and measures the remainder. See Fig. 2-4.
Because of the notch filter response, any signal other than
the fundamental influences the measurement.
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A Fundamental A Fundamental A
~

Fundamental
eliminated

/- / /
Device
Oscillator under v Filter éc to DC
test onverter
Readout
NS \/ \V4

(2958-03A)4598-04

Fig. 2-4. Block diagram of a basic harmonic distortion analyzer.

A total harmonic distortion measurement inevitably in-
cludes effects from noise or hum. The term THD+N has
been recommended? to distinguish distortion measurements
made with a distortion analyzer from those made with a
spectrum analyzer. A spectrum analyzer allows direct mea-
surement of each harmonic. However, it is relatively com-
plex, time consuming, and requires interpretation of a
graphic display.

Distortion analyzers can quantify the nonlinearity of a de-
vice or system. The transfer (input vs output) characteristic
of a typical device is shown in Fig. 2-5. Ideally this is a
straight line. A change in the input produces a proportional
change in the output. Since the actual transfer characteristic
is nonlinear, a distorted version of the input waveshape ap-
pears at the output. The output waveform is the projection
of the input sine wave on the device transfer characteristic
as shown in Fig. 2-6. The output waveform is no longer
sinusoidal, due to the nonlinearity of the transfer charac-
teristic. Using Fourier analysis it can be shown that the out-
put waveform consists of the original input sine wave, plus
sine waves at integer multiples of the input frequency.
These harmonics represent nonlinearity in the device under
test. Their amplitudes are related to the degree of
nonlinearity.

1IHF-A-202 1978, Standard Methods of Measurement for Audio
Amplifiers, The Institute of High Fidelity, Inc., 489 Fifth Avenue,
New York, N.Y. 10017

REV MAY 1984
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// Ideal
,/ = device

Typical
device

Input

2058-04

Fig. 2-5. Transfer characteristics of an audio device.

Distortion Measurement Procedure

All of the controls found on a traditional distortion ana-
lyzer are automated on the AA 5001. It is only necessary to
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4 Actual
T transfqr . /7
characteristic P Actual Ideal
Output \ /7 output output
- /
/ Ideal - \
7 [ transfer
A characteristic ______/
2/ /
,/ Input
/
A < y
/ Soe”
4
7/
,/ Input
/
/ \
/

2958-05

Fig. 2-6. THD test of transfer characteristics.

set the INPUT RANGE and distortion range switches to
AUTO RANGE. Press THD+N and wait briefly for a
reading.

Minimum input signal amplitude for valid distortion mea-
surements is 60 mV. To provide greater flexibility, the instru-
ment may be manually operated as described in the
following paragraphs.

Adjustment of the input level range control is the same as
for level measurements. Manually setting the INPUT
RANGE control to the correct scale ensures that the input is
within the 10 to 12 dB range of the internal auto set-level
circuitry. The range LED’s must be extinguished to make
readings to specified accuracy. The 200 uV, 2 mV and
20 mV ranges do not operate in the distortion function and a

flashing Decrease Range LED indicates insufficient input
signal level for distortion measurements.

To manually select a distortion range, press the THD-+N
button and the desired range button. Selection of AUTO
RANGE causes the instrument to autorange the distortion
readout. (With the AA 5001 in a remote state, the distortion
range automatically goes to the AUTORANGE position, irre-
spective of the actual switch positions.) The remaining
range pushbuttons cause the instrument to stay in these
ranges without autoranging. This may reduce the measure-
ment time slightly if the approximate reading is already
known. This is useful in production line testing or in the test-
ing of low distortion equipment. The dB display is effectively
a single range; however, internal instrument operation is
identical to AUTO RANGE.
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When making distortion measurements, the RESPONSE
button should normally be in the RMS position. Current dis-
tortion measurement standards require the use of rms read-
ing instruments by specifying power summation of each of
the components. The AVG response may be used when
making comparisons with readings taken with older distor-
tion analyzers. However, it may read up to 25% (2 dB) lower
than rms response when noise is significant and even lower
with high crest factor distortion signals (characteristic of
crossover or hard-clipping non-linearities).

For frequencies below 20 kHz, the residual wideband
noise in the measurement may be reduced by activating the
80 kHz LO PASS filter. If hum (line related components) are
interfering with the measurement, they may be reduced with
the 400 Hz HI PASS filter. This filter should not be employed
with fundamental frequencies below approximately 400 Hz
because of additional error due to rofloff. For more informa-
tion see text under Filters in this section of this manual.

High Distortion Measurement Limitations

NOTE

Care must be taken to ensure proper locking for input
signals with 10% or greater noise or non-harmonic
components, because the AA 5001 automatically
tunes and nulls out the fundamental frequency prior to
making a THD+ N measurement.

In those applications which require higher THD +N mea-
surements (for example, SINAD? testing) the internal cir-
cuitry will remain locked to noise levels of approximately
30%, after it is initially given a clean signal. To perform a
SINAD test, the receiver under test is first given a high level
modulated rf input. The AA 5001 will lock onto the audio
signal at the demodulated output. The rf level feeding the
receiver is then reduced until a —12 dB (25%) THD+N
reading is obtained on the AA 5001 and becomes a measure
of the receiver’s sensitivity.

2Defined in Electronic Industries Association Standard No. RS
204A, July 1972, Electronic Industries Association, Engineering
Department, 2001 Eye St. N.W., Washington, D.C. 20006.
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IM Distortion Measurements

Another measurement of distortion investigates the inter-
action of two or more signals. Many tests have been de-
vised to measure this interaction. Three common standards
are SMPTES, DIN4, and CCIF5. The AA 5001 is capable of
automatically selecting and performing all three tests.

To measure intermodulation distortion (IM), according to
SMPTE and DIN standards, the device under test is excited
with a low frequency and high frequency signal simulta-
neously {Fig. 2-7). The output signal is high-pass filtered to
remove the low frequency component. The high frequency
tone is then demodulated, as an AM radio signal. The de-
modulator output is low-pass filtered to remove the residual
carrier (high frequency) components. The amplitude of the
low frequency modulation is displayed as a percentage of
the high frequency level.

As shown in Fig. 2-8, when this composite signal is ap-
plied to the device, the output waveform is distorted. As the
high frequency tone is moved along the transfer characteris-
tic by the low frequency tone, its amplitude changes. This
resuits in low frequency amplitude modulation of the high
frequency tone. This modulation is apparent in the fre-
guency domain as sidebands around the high frequency
tone. The power in these sidebands represents nonlinearity
in the device under test.

The amplitude ratio of low to high frequencies should be
between 4:1 and 1:1. The AA 5001 circuitry automatically
adjusts calibration to compensate for the selected test sig-
nal ratio. Some additional range is provided in this circuitry
to enable measurement of devices with nonflat frequency
response.

SMPTE standard test frequencies are 60 Hz and 7 kHz.
The DIN standard is virtually identical to the SMPTE stan-
dard except for the two frequencies used. They may be any
pair of octave band center frequencies, with the upper at
least eight times as high as the lower (250 Hz and 8 kHz are
most common). The AA 5001 can accept a wide range of
test frequencies as shown in the Specification section.

3Society of Motion Picture and Television Engineers, Standard
No. TH 22.51, 862 Scarsdale Avenue, Scarsdale, N.Y. 10583.

4Deutsches Institut fur Normung e V, No. 45403 Biatt 3 and 4,
January 1975, Beuth Verlag GmbH, Berlin 30 and Koin 1.

SInternational Telephone Consultative Committee.
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Fig. 2-7. Block diagram of basic IM analyzer.

CCIF difference frequency distortion is measured with
two high frequency sine waves driving the device under test.
Both are of equal level and closely spaced in frequency.
Nonlinearities in the device under test cause the sine waves
to cross modulate. This creates new signals at various sum
and difference frequencies from the inputs. For example, the
commonly used 14 kHz and 15 kHz test frequencies pro-
duce 1 kHz, 13 kHz, 14 kHz, 15 kHz, 16 kHz, 28 kHz, etc.
The user could measure each new component with a tun-
able filter such as a spectrum analyzer; however, this is
usually limited to an 80 dB dynamic range and is very te-
dious. In many systems and especially those with asymmet-
ric non-linearities, a good measure of this distortion may be
obtained by investigating only the difference frequency (in
this example 1 kHz). If only the low frequency component is
measured, it is called a CCIF second order difference fre-
quency distortion test.

To measure two tone difference frequency distortion the
device is excited with two input signals as described above.
The output of the device is low-pass filtered to remove the
two test tones and extract the difference frequency product.
The level of this component is expressed as a percentage of
the high frequency signals. The AA 5001 CCIF difference

2-10

frequency mode will accept any pair of input frequencies
which are within limits as listed in the Specification section.
The amplitudes of the two signais should be equal.

IM Distortion Measurement Procedure

Intermodulation and THD testing are similar, using the
AA 5001. After connecting the appropriate signal source to
the device under test, set the INPUT RANGE as described
in the THD section. Press the IMD FUNCTION button and
select a distortion range. Selecting AUTO RANGE or dB
provides automatic ranging. The AA 5001 accepts either a
SMPTE, DIN, or a CCIF difference frequency test signal.
Selection between the necessary analyzing circuits is ac-
complished automatically for IMD levels less than 20%,
based upon the spectral content of the test tones. (There is
a moveable jumper inside the AA 5001 to allow defeating
the automatic test selection circuitry for special applications
requiring IMD measurments in excess of 20%. Refer any
jumper changes to qualified service personnel.)

The LO PASS and BAND PASS filters may be selected
in the IM mode but will have little or no effect. The 400 Hz HI
PASS and the WEIGHTING filters will cause erroneous
readings because the IM components of interest generated
by the tests fall between 50 Hz and 1 kHz. These filters,
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Fig. 2-8. IM test of transfer characteristics in time and frequency domain.

when activated in the IM mode may attenuate some of the
frequency components being measured and should be
avoided.

Filters

The five buttons along the right edge of the instrument
allow selection of four built-in frequency weighting filters
plus an external filter, as desired. See Fig. 2-9 for response
curves of the various filters. The 400 Hz, and 80 kHz filters
are both 3-pole (18 dB per octave rolloff) Butterworth align-
ment. The AUDIO BAND PASS filter follows CCIR Recom-
mendation 468-26 for unweighted response. It is
approximately two pole response below the lower 3 dB
point of 22.4 Hz and three pole response above the upper
3 dB point of 22.4 kHz. They are placed in the measuring
circuitry immediately before the average or rms detectors.
These filters are functional in all modes of operation. They
also affect the signal at the FUNCTION OUTPUT connector.

SInternational Radio Consultative Committee.
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Check the position of all filter pushbuttons before making
measurements, to prevent inaccurate results. Filtering takes
place after all gain circuits. Therefore, it is possible to over-
load part of the instrument, when operating in the manual
distortion ranges with a filter selected, even though the dis-
play is not overranged. This may be checked by releasing
the filter pushbuttons and checking the display for over-
range or by pressing the AUTO RANGE pushbutton.

The 400 Hz HI PASS filter is used to reduce the effects of
hum on the measurement. Although the differential input
and common mode rejection of the AA 5001 reduce the ef-
fects of ground loops, extremely bad measurement condi-
tions may require use of this filter. The device under test
may also generate an undesirable amount of hum, limiting
the noise and distortion residuals obtainable. This filter may
be used when measuring harmonic distortion of signals at
about 400 Hz or greater, but should not be used when mea-
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Fig. 2-9. Response curves for AA 5001 filters.

suring levels at frequencies less than 1 kHz, nor when mea-
suring intermodulation distortion.

Use of the 80 kHz LO PASS filter reduces the effects of
wideband noise and permits measurement of lower THD+N
for input signals up to 20 kHz. For 20 kHz inputs, it allows
measurement of harmonics up to the fourth order. Do not
use this filter if harmonic components above 80 kHz are of
interest. When checking noise, the 80 kHz filter may be used
to reduce the measurement bandwidth. However, for most
noise measurements, the AUDIO BANDPASS or
WEIGHTING filters are recommended as they correlate bet-
ter with the perceived noise level.

The AUDIO BAND PASS filter provides bandwidth limit-
ing according to CCIR Recommendation 468-2 and DIN
45405. 1t is also useful for unweighted measurements on
certain accoustic equipment. When the AUDIO BAND
PASS filter is used, the 80 kHz filter is disabled.

It may be desirable to modify the high frequency cutoff of
the AUDIO BAND PASS filter to 30 kHz for certain broad-
cast proof of performance testing or as desired for other
special purposes. This may be performed by qualified ser-
vice personnel as described in the Service section of this
manual.
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The ‘A’ weighting filter (standard instruments only) is
used when measuring the subjective noise of audio equip-
ment. It conforms to the noise measurement standards of
the Institute of High Fidelity (IHF). The filter shape is within
ANSI, DIN, and IEC? standards for class 1 sound level
meters.

The CCIR weighting filter (option 02 instruments only) is
also used when measuring the subjective noise of audio
equipment, however it conforms to CCIR Recommendation
468-2 and DIN 45405 when used with the quasi-peak detec-
tor response. This filter may also be used with the rms de-
tector, however the gain calibration is shifted for unity gain
at 2.0 kHz instead of 1.0 kHz permitting noise measure-
ments similar to those proposed by Dolby et al® on tape
recording and playback systems.

Connections for an external filter are also provided.
Press the EXT FILTER pushbutton. Connect the external
filter between the FUNCTION OUTPUT and the AUXILIARY
INPUT. One application for the external filter is selective
measurement of individual harmonics or components of an
input signal. This may be accomplished using a unity gain
bandpass filter as an external filter® and adjusting the fre-
quency to the harmonic desired.

Displays

The AA 5001 provides two display forms for manual
measurements. The digital readout displays the selected
function with units. Overrange indication blanks all digits
and displays a numeral 1 in the most significant digit slot.

For rapid nulling or peaking applications, the digital dis-
play is supplemented by an uncalibrated LED bar graph. for
an analog meter-like display. The bar graph responds loga-
rithmically, with each segment representing approximately a
2.5 dB change in the selected function. Additionally, the in-
tensity of the segments is modulated between steps permit-
ting resolution of changes as small as 0.5 dB. The range of
the bar graph is determined by the measurement range in
use. When using this feature it may be desirable to select a
manual range to prevent confusing displays caused by
autoranging.

SInternational Radio Consultative Committee.

Tinternational Electrotechnical Commission, Publication 179,
second edition, Precision Sound Level Meters, 1973, Central Of-
fice of EIC (sales department), 1, rue de Varembe’, 1211 Ge-
neva 20 Switzerland.

8Dolby et al, CCIR/ARM: A Practical Noise-Measurement
Method, Journal of the Audio Engineering Society, Vol. 27, No.
3, March 1979, p. 149.

9nternational Radio Consultive Committee.
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Monitoring

The interface capabilities of the AA 5001 may aid consid-
erably in the interpretation of measurements.

The INPUT MONITOR connector provides a fixed ampli-
tude version (approximately equal to 1 V rms) of the input
signal for input signals of 50 mV or greater. This allows
display of the input signal on an oscilloscope, without con-
stantly readjusting the oscilloscope sensitivity. At input lev-
els below about 50 mV the INPUT MONITOR signal is
approximately 26 dB (gain of approximately equal to 20)
above the input signal level.

The FUNCTION OUTPUT is taken after the distortion
measurement and high gain amplifier circuitry. It can be
used for monitoring the signal read on the display. The sig-
nal at the FUNCTION OUTPUT connector is 2 V for a full
scale reading on the display. In the level function this con-
nector becomes an amplified version of the input signal. The
gain from the input to this output is dependent on the
LEVEL RANGE switch, and is given in Table 2-1. When the
AA 5001 is used as a constant gain differential amplifier the
INPUT RANGE switch must be set to a fixed range. In the
distortion function this output can be displayed on an oscil-
loscope to view the distortion components. This output may
also be used to drive a spectrum analyzer or selective volt-
meter for examining the individual harmonics or modulation
products. When an oscilloscope is used, the triggering sig-
nal is best taken from the sync output on the oscillator. If
this is not possible (for example in tape recorder or Telco
link testing) it should be obtained from the INPUT MONI-
TOR connector on the AA 5001.

Table 2-1
Gains from INPUT terminals to FUNCTION OUTPUT
connector for various settings of the
INPUT LEVEL RANGE control

LEVEL RANGE Setting Gain to FUNCTION OUTPUT
200 Vv —40 dB
60V —30dB
2V —20dB
6V —10dB
2V 0dB
600 mV +10dB
200 mv +20dB
20 mv +40 dB
2mv +60 dB
200 pV +80 dB
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One interesting use of the Function Output and Input
Monitor signals is to investigate the non-linearities of the
transfer function of a device under test with the THD+N
mode. For this measurement, the FUNCTION OUTPUT
drives the vertical input of an oscilloscope while the INPUT
MONITOR drives the horizontal. The resulting display is
similar to Fig. 2-10, and represents the deviation from linear-
ity of the transfer characteristic. in other words, it repre-
sents the transfer characteristic after the best fit straight line
is removed. This can be particularly useful in diagnosing
sources of non-linearity such as clipping, crossover, etc. If
the device under test has large amounts of phase shift at
the test frequencies it may be necessary to introduce com-
pensating phase shift into the horizontal channel. Since the
FUNCTION OUTPUT is taken after the filters, they will af-
fect the signal seen at this connector. The vertical scale is
the deviation from the best fit line and is related to the dis-
tortion range and vertical sensitivity of the oscilloscope.

2-14

Distortion

Input amplitude

2958-09

Fig. 2-10. Oscilloscope display of deviation from linearity.
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PROGRAMMING

Introduction

This section of the manual provides information for pro-
gramming the AA 5001 by remote control via the digital in-
terface. In this manual the digital interface is called the
IEEE-488 General Purpose Interface Bus (GPIB). The fol-
lowing information assumes the reader is knowledgeabile in
GPIB communications and has some exposure to program-
ming controllers. Communication via the GPIB is specified
and described in the iEEE Standard 488-1978, Standard
Digital Interface for Programmable Instrumentation2. TM
5000 instruments are designed to communicate with any
GPIB-compatible controller that sends and receives ASCII
messages (commands) over the GPIB. These commands
program the instrument or request information from the
instrument.

Commands for TM 5000 programmable instruments are
designed for compatibility among instrument types. The
same command is used in different instruments to control
similar functions. In addition, commands are specified in
mnemonics related to the functions they implement. For ex-
ample, the command INIT initializes instrument settings to
their power-up states.

2 Published by the Institute of Electrical and Electronics Engi-
neers, Inc., 345 East 47th Street, New York, NY, 10017
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Instrument commands are presented in three formats:

* A front panel illustration—showing command relation-
ships to front panel operation. See Fig. 3-1.

® [nstrument Command List—A list divided into functional
groups with brief descriptions.

® Detailed Command List-—An alphabetical listing of com-
mands with complete descriptions.

TM 5000 programmable instruments connect to the
GPIB through a TM 5000 power module. Refer to the Op-
erating Instructions section of this manual for information on
installing the instrument in the power module. Also review
this section to become familiar with front-panel and inter-
nally selectable instrument functions.

GPIB Address and Terminator Setting

The GPIB primary address for this instrument is set on
the rear panel. The AA 5001 is shipped with the address set
to decimal 28. The message terminators may aiso be se-
lected. Message terminators are discussed in Messages
and Communication Protocol (in this section). TM 5000 in-
struments are shipped with this terminator set to EOI
ONLY. Refer qualified personnel to the Maintenance section
of this manual for locations and setting information.
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FUnc?

Au

N

FUnc
IMDPct

FUnc
IMDDb

FUnc
THDPct

FUnc
THDDb

Func FUnc

DBm Volts

AA 50Q] PROGRAMMARLE DISTORTION JRNALYZER

REsp AVG
REsp RMS
REsp?

General

Counts FPset OPc ON
Counts? OPc OFF

Help OPc?
DUs ON OVer ON
DUs OFF ID? OVer OFF
DuUs? iNit OVer?
ERRMsg Points <num>
ERR? Points?
EVent?

RQs ON
RQs OFF
RQs?

SENd
SET?

TEst
TOlI <num>
TOI?

Flit?

4598-06

Fig. 3-1. AA 5001 commands and relationships to front panel controls. See command lists for descriptions.
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COMMANDS

The commands for the AA 5001 can be classified in three
categories:

Setting Commands—Control Instrument Settings

Query-Output Commands—Ask For Data

Operational Commands—Cause a particular action

The instrument responds to and executes all commands
when in the remote state. In the local state setting and oper-
ational commands generate errors as the instrument is un-
der front panel control. Only query-output commands are
executed in this mode.

Each command begins with a header—a word that de-
scribes the function implemented. Many commands require
an argument following the header—a word or number which
specifies the desired state.

NOTE

Brackets [] indicate the enclosed item is optional, and
carets <> indicate a defined element. Capitalized let-
ters are the required characters; the lower case letters
may also be used.

Instrument Commands
Counts <hum>—Sets the display counts window for
the settling algorithm.
Counts?—Returns the COUNTS setting.

DUs [ON]—Delays the SEND command until settled.

DUs OFf—Does not delay the SEND command until
settled.

DUs?—Returns DUS ON or DUS OFF.

ERRMsg?—Same action as ERR? but includes a de-
scription string in the query response.

REV MAY 1984

ERRor?—Returns the error code for the most recent er-

ror reported by serial poll when RQS is ON or the highest
priority event when RQS is OFF.

EVent?—Same action as ERR?

[Fliters] BPass—Enables bandpass filter.

[Fliters] EXternal—Enables external filter.

[Fliters] FLat—Disables all filters.

[Fliters] HPass—Enables high pass filter.

[Fliters] Lpass—Enables low pass filter.

Fllters OFf—Disables ali filters.

[Fiiters] Wtg—Enables weighting filter.
Fliters?—Returns the state of all programmabile filters.

FPset—Sets to front panel settings while under remote
control. .

[FUnction] DBm—Selects level measurement in decibels
relative to 0.775 volts.

[FUnction] IMDDb—Selects intermodulation distortion
measurement in decibels.

[FUnction] IMDPct—Selects intermodulation distortion
measurement in percent.

[FUnction] THDDb—Selects total harmonic distortion
measurement in decibels.

[FUnction] THDPct—Selects total harmonic distortion
measurement in percent.
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[FUnction] Volts—Selects level measurement in rms
volts.

FUnction?—Returns the type of measurement selected.

HEIp?—Returns a list of command headers.

IDentify?—Returns instrument identification and firm-
ware version.

INit—Returns instrument to initial settings.

OPc¢ [ON]—Enables operation complete service request.

OPc OFf—Disables operation complete service request.

OPc?—Returns OPC ON or OPC OFF.

OVer [ON]—Enables reporting of display overrange, in-
sufficient input level, excessive input level and unsettled ser-
vice requests.

OVer OFf—Disables reporting of display overrange, in-
sufficient input level, excessive input level and unsettled ser-
vice requests.

OVer?—Returns OVER ON or OVER OFF.

Points <num>—Sets the number of sample points for
the settling algorithm.

Points?—Returns the POINTS setting.

34

[REsponse] AVG—Selects average response (standard
instrument only).

[REsponse] AVE—Selects average response (standard
instrument only).

[REsponse} RMs—Selects rms response.

[REsponse] Qpk—Selects quasi-peak response (Option
02 oniy).

REsponse?—Returns AVG (QPK for Option 02) or RMS
response.

RQs [ON]—Enables generation of service requests.

RQs OFf—Disables generation of service requests.

RQs?—Returns RQS ON or RQS OFF.

SENd—Returns a measurement.

SETtings?—Returns all programmable settings.

TEst?—Executes ROM test and returns 0 if test passes
or 394 if test fails.

TOlerance <num>—=Sets the tolerance window for the
settling algorithm in percent.

TOlerance?—Returns the TOLERANCE setting.

REV MAY 1984
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DETAILED COMMAND LIST

NOTE

Brackets [] indicate the enclosed item is optional, and
carets < > indicate a defined element. Capitalized let-
ters are the required characters; the lower case letters

may also be used.

COUNTS

Type:
Setting or Query

Setting Syntax:

Counts <numeric>

Arguments:

Examples:

. Counts 20
Counts 45
Counts 1.2E+2
Counts 32.05E-—-2

Query Syntax:

Counts?

Query Response:

Counts <numeric>;

Discussion:

The COUNTS command sets the settling algorithm win-
dow in units of display counts. Refer to SETTLING ALGO-
RITHM in this section.

The COUNTS query returns the COUNTS setting.

The Power-up and INIT setting is COUNTS 2.0.

. COUNTS

REV MAY 1984

I Any floating point value from 0 to 2000

DUS (DELAY UNTIL SETTLED)

Type:
Setting or Query

Setting Syntax:

DUs [ON]
DUs OFF

Query Syntax:
DUs?

Query Response:

DUS ON;
or
DUS OFF

Discussion:

The DUS command tells the SEND command to delay
sending a measurement until settling has occurred. Refer to
SETTLING ALGORITHM and SEND in this section.

The Power-up and INIT setting is DUS ON.

DUS (DELAY UNTIL SETTLED)
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ERRMSG (ERROR MESSAGE)

Type:
Query only

Query Syntax:
ERRMsg?

Query Response:

ERRMSG <<numeric>,<cstring>;

Example:
ERRMSG 0,"NO STATUS”;

Discussion:

The ERRMSG? query has the same action as the ER-
ROR? query except that a brief description string is included
in the query response.

ERRMSG (ERROR MESSAGE)

ERROR

Type:
Query only

Query Syntax:
ERRor?

Query Response:

ERR <numeric>;

Discussion:

The ERROR? query is used to obtain information about
the status of the instrument.

If RQS is ON, the ERROR? query returns an event code
<number> describing why the RQS bit was set in the last
Status Byte reported by the instrument. The event code is
then reset to 0.

if RQS is OFF, the ERROR? query returns an event code
<number> describing the highest priority condition cur-
rently pending in the instrument. This event code is then
cleared and another ERROR? query will return the event
code for the next highest priority condition pending.

ERROR
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Type:
Query

Query Syntax:
EVent?

Query Response:

EVENT <<numeric>;

Discussion:

The EVENT? query has the same action as the ERROR?

query.
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FILTERS

Type:
Setting or query

Setting Syntax:

[Fllters] <argument>
[Fliters] <argument>,...,<<argument>>

Arguments:

BPass
EXternal
FLat
HPass
Lpass
OFf

Wig

Examples:

Fllt EXt

Filit HP

Fllt OFf

BP

FlLat

HP ON

HP OFF

Flit Lp,Wtg,EXt

Query Syntax:

Fliters?
BPass?
FLat?

Query Response:

FILT BP,EXT,HP;
FILT FLAT;

Discussion:

Each individual command enables the specified filter.
FLAT and OFF disables all the filters.

NOTE

‘A" WEIGHTING is used on the standard instrument
only. “CCIR” WEIGHTING is used on Option 02 only.
Refer to the OPERATING INSTRUCTIONS section.

EVENT FILTERS
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For the setting command, multiple arguments separated
by commas are allowed. The arguments are processed from
left to right, that is the last argument prevails.

The FILTERS heading may be omitted for all arguments
except OFf unless muitiple arguments are used. If the FIL-
TERS heading is omitted, the arguments ON or OFF may be
optionally used. If not used, ON is assumed.

BP, LP, and WTG are all mutually exclusive.

The FILTERS? query returns a list of the filters that are
enabled.

The INIT setting is FLAT.

FILTERS

3-8

FPSET (FRONT PANEL SETTINGS)

Type:

Operational

Setting Syntax:
FPset

Discussion:

The FPSET command sets the AA 5001 to the front
panel settings even though it is under remote control.

This is useful for allowing manually set input level and
distortion ranges, as these are otherwise autoranged when
in the remote state.

Any other setting command made subsequently will de-
feat FPset.

FPSET (FRONT PANEL SETTINGS)

REV MAY 1984
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FUNCTION

. Type: Discussion:

Setting or Query DBM selects input level measurement in decibels relative
to 0.775 volts.

Setting Syntax:
IMDDB selects intermodulation distortion measurements

[FUnction] <argument> in decibels.

Arguments: IMDPCT selects intermodulation distortion measure-

DBm ments in percent.
IMDDb

IMDPct
THDDb THDDB selects total harmonic distortion measurements

THDPct in decibels.
Volts

THDPCT selects total harmonic distortion measurements
Examples: in percent.

FuUnc IMDPct
FUnc THDDb
THDPct

I Volts
The use of the FUNCTION header is optional.

VOLTS selects level measurement in rms volts.

‘ Query Syntax:
FUnction?? NOTE
DB RATIO is not programmable. References other
than 0.775 volits (DBM), if needed, should be calcu-
R H y f)
Query Response lated by the controller.
DBM;
DBR;
IMDDB; The FUNCTION? query returns the type of measurement
IMDPCT; selected. The FUNCTION header is not returned.
THDDB;
THDPCT,;
VOLTS; The INIT setting is VOLTS.

. FUNCTION

REV MAY 1984 3.9
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HELP IDENTIFY
Type: | Type: .
Query Query
Query Syntax: Query Syntax:
HEIp? IDentify?
Query Response: Query Response:
HELP AVE,AVG,BP,COUNTS,DBM,DUS,ERRMSG, ID TEK/AA5001,V81.1,Fx.y; (standard instrument only)
ERR,EVENT,EXT,FILT,FLAT,FPSET,FUNC,HELP,
HP,ID,IMDDB,IMDPCT,INIT,LP,OPC,OVER,POINTS,
QPK,RESP,RMS,RQS,SEND,SET, TEST,THDDB, ID TEK/AA5001,v81.1,Fx.y,“"OPTION 27; (Option 02
THDPCT,TOL,VOLTS,WTG; only)
Discussion: Discussion:
The HELP? query returns a list of all valid command The IDENTIFY? query returns the above response
headers. where:

TEK/AA5001—Identifies the instrument type.

V81.1—Identifies the version of Tektronix Codes and
Format Standard to which the instrument
conforms.

Fx.y—Identifies the firmware version of the instrument,
where x.y is a decimal number.

“OPTION 02" —Identifies options if any.

HELP IDENTIFY
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INIT (INITIAL SETTINGS)

@ ..

Operational

Setting Syntax:
INit

Discussion:

The INIT command performs a power-on initialization of
the instrument’s settings. The initialization settings for the
AA 5001 are:

VOLTS

RMS

FLAT

DUS ON
POINTS 3
TOLERANCE 2.0
COUNTS 2.0
OPC OFF

OVER OFF

RQS ON

The INIT command does not generate a power-on SRQ
nor does it put the instrument in LOCAL mode as power-on
initialization does.

REV MAY 1984

. INIT (INITIAL SETTINGS)

Scan by Zenith

Programming—AA 5001

OPC (OPERATION COMPLETE SERVICE
REQUEST)

Type:
Setting or Query

Setting Syntax:

OPc [ON]
OPc OFF

Query Syntax:
OPc?

Query Response:
OPC ON; or OPC OFF

Discussion:

The OPC command controls the asserting of SRQ when
a measurement is completed. This command allows a con-
troller to start a measurement, and then process some other
task while waiting for an SRQ to inform it that measurement
data is ready.

When OPC is ON and a measurement completes, SRQ is
asserted and remains asserted until the status is read via a
serial poll or until cleared by RQS OFF or a Device Clear.
Operation Complete is indicated by a Status Byte of 66 or
82 and an ERROR query response of ERR 402.

Refer to STATUS AND ERROR REPORTING in this
section.

The power-up and INIT setting is OPC OFF.

OPC (OPERATION COMPLETE SERVICE REQUEST)
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OVER (OVERRANGE SERVICE REQUEST)

Type:
Setting or Query

Setting Syntax:

OVer [ON]
OVer OFF

Query Syntax:
OVer?

Query Response:
OVER ON; or OVER OFF;

Discussion:

The OVER command controls the asserting of SRQ for
display overrange, insufficient level, excessive input level,
and unsettled conditions.

These conditions are checked only when a measurement
is attempted (see SEND command).

Refer to STATUS AND ERROR REPORTING in this
section.

The power-up and INIT setting is OVER OFF.

OVER (OVERRANGE SERVICE REQUEST)
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POINTS

Type:
Setting or Query

Setting Syntax:

Points <numeric>

Arguments:

Any Floating Point Value from 2 to 6

Query Syntax:

Points?

Query Response:

POINTS <numeric>;

Discussion:

The POINTS command sets the number of sample
points, 2 through 6, that must be within the settling algo-
rithm’s tolerance window for settling to occur.

The numeric argument in the setting is rounded to the
nearest integer. Refer to SETTLING ALGORITHM in this
section.

The POINTS? query returns the POINTS setting.

The power-up and INIT setting is POINTS 3.

POINTS
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RESPONSE

Setting or query

Setting Syntax:

[REsponse] <argument>

Arguments:

AVErage (standard instrument only)
AVG (standard instrument only)
RMs

Qpk (Option 02 only)

Examples:

REsp AVE
REsp RMs
RMs

Query Syntax:

REsponse?
I . Query Response:
I RESP AVG; or RESP RMS; (standard instrument only).

RESP QPK; or RESP RMS; (Option 02 only).

Discussion:

The RESPONSE command sets the AA 5001 for aver-
age (quasi-peak for Option 02) or rms response.

The RESPONSE query returns the RESPONSE setting.
The RESPONSE header is optional.

The power-up INIT setting is RESPONSE RMS.

‘ RESPONSE

REV MAY 1984
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RQS (REQUEST FOR SERVICE)

Type:
Setting or query

Setting Syntax:

RQs [ON]
RQs OFF

Query Syntax:
RQs?

Query Response:
RQS ON or OFF

Discussion:

The RQS command is a global control for assertion of
SRQ by the AA 5001.

When RQS is OFF the AA5001 will not assert SRQ un-
der any circumstance. When RQS is ON the AA5001 is al-
lowed to assert SRQ under appropriate circumstances; i.e.,
errors, operation complete, etc.

The ERROR? query can be used while RQS is OFF to
see if any SRQ type conditions have occurred.

SRQ will be asserted for any previously unreported SRQ
event when RQS is turned ON after being OFF.

The power-up INIT setting is RQS ON.

RQS (REQUEST FOR SERVICE)
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SEND

Type:
Output

Syntax:
SENd

Discussion:

The SEND command returns a measurement. Overrange
is 1E+99. New measurements are available as the display
updates at approximately three (3) reading/sec. Any display
reading may be returned only once.

If the DUS is OFF, the most recent display update is
returned.

If DUS is ON, the measurement must be settled before it
is returned. If settling does not occur within six (6) seconds,
an average of the last two (2) seconds (6 display updates) is
returned.

If the OVER is ON, an unsettled SRQ is generated.

Refer to SETTLING ALGORITHM, DUS, OVER, and
TALKED WITH NOTHING TO SAY RESPONSE in this
section.

SEND

3-14

SETTINGS
Type: .
Query

Query Syntax:
SETtings?

Query Response:

<string>;

Example:

VOLTS;RESP RMS;FILT FLAT;DUS ON;POINTS
3;TOL 1.0;COUNTS 1.0;0PC OFF;OVER OFF;RQS ON;

Discussion:

The SETTINGS? query returns the current settings of the
instrument.

The SETTINGS? query response may then be used at a
later time to reset the instrument back to those settings.

SETTINGS .

REV MAY 1984
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TEST (ROM TEST)

Type:
Query

Setting Syntax:
TEst?

Output Response:

TEST <numeric>;

Discussion:

The TEST? query causes execution of the ROM test and
returns O if the test passes, or 394 if the test fails.

TEST (ROM TEST)
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TOLERANCE

Type:
Setting or Query

Setting Syntax:

TOlerance <numeric>

Arguments:

Any Floating Point Value from 0 to 100

Examples:

TOI12
TOI 0.1E+2
TOI 1.5

Query Syntax:
TOlerance?

Query Response:
TOL <numeric>;

Discussion:

The TOLERANCE command sets the tolerance window
in percent of the reading for the settling algorithm. Refer to
SETTLING ALGORITHM in this section.

The TOLERANCE? query returns the TOLERANCE
setting.

The power-up INIT setting is TOLERANCE 2.0.

SETTLING ALGORITHM

This Algorithm delays a measurement from being sent
until settling has occurred. The Settling Algorithm is enabled
by using the DUS ON command. A settled AA 5001 mea-
surement is obtained by using the SEND command to return
a measurement with the Settling Algorithm previously
enabled.

TOLERANCE
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Settling Algorithm

This Algorithm delays a measurement from being sent
until settling has occurred. The Settling Algorithm is enabled
by using the DUS ON command. A settled AA 5001 mea-
surement is obtained by using the SEND command to return
a measurement with the Setiling Algorithm previously
enabled.

The AA 5001 is considered settled when a series of mea-
surement points (display updates) are within a specified tol-
erance of each other. The tolerance window is plus or minus
the sum of the values set by the TOLERANCE command (in
percent of reading from 0 to 100) and the COUNTS com-
mand (in display counts from 0 to 2000). The POINTS com-
mand sets the number of measurement points (from 2 to 6)
that must be within the tolerance window for settling to oc-
cur. In general, specifying as wide of a tolerance window
and as few points as the accuracy of the measurement
needed allows, will cause the instrument to return a valid
measurement with a minimum of delay. The default settings
will provide good results under most test conditions.

The defaults are:

POINTS 3
TOLERANCE 2
COUNTS 2

When enabled, the SETTLING ALGORITHM is contin-
ually collecting measurement points and keeping track of

3-16

the settling status. The algorithm is initialized at the time it is
enabled (anytime DUS ON is received), or when any setting
command is received. Initialization means any collected
measurement points are dumped. At least two (2) points will
be taken after receiving the SEND command before settled
status can occur. The remaining points, if needed, may have
been collected before the SEND command was received, if
the algorithm was enabled with sufficient time to collect
these points. This ensures that the algorithm includes the
effects of any system changes that were made near the time
the SEND command is received, but returns a measurement
sooner if the AA 5001 remains settled. The measurement
returned is the most recent measurement point taken at the
time settling occurs.

If settling does not occur within approximately six (6)
seconds after the SEND command is received, the AA 5001
returns the average of it's last six (6) measurement points
(approximately 2 seconds, in duration). This averaging al-
lows usable measurements on signals containing low beat
frequencies or noise. Additionally, if the OVER is ON, an
unsettled SRQ is generated, alerting the controller that av-
eraging has occurred.

Remote Local Exceptions

If the LEVEL, THD+N, IMD, RESPONSE and any of the
filter buttons are pressed, the AA 5001 returns to local from
remote operation.

REV MAY 1984
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MESSAGES AND COMMUNICATION PROTOCOL

Command Separator

A message consists of one command or a series of com-
mands, followed by a message terminator. Messages con-
sisting of multiple commands must have the commands
separated by semicolons. A semicolon at the end of a mes-
sage is optional. For example, each line below is a message.

INIT
TEst;INit;RQS ON;DUS OFF;ID?;SET?
TEST;

Message Terminator

Messages may be terminated with EOI or the ASCII line
feed (LF) character. Some controllers assert EOl concur-
rently with the last data byte. Others use only the LF char-
acter as a terminator. This instrument can be set to accept
either terminator. With EOl ONLY selected as the termina-
tor, the instrument interprets a data byte received with EOI
asserted at the end of the input message; it also asserts
EOI concurrently with the last byte of the output message.
With the LF/EQI setting, the instrument interprets the LF
character without EQI asserted (or any data byte received
with EOI asserted) as the end of an input message. The
AA 5001 transmits carriage return (CR) followed by line feed
(the LF with EOI asserted) to terminate output messages.
Refer service personnel to the Maintenance section of the
manual for information on setting the message terminator.
TM 5000 instruments are shipped with EOI ONLY selected.

Formatting A Message

Commands sent to the AA 5001 must have the proper
format (syntax) to be understood. This format is flexible and
many variations are acceptable. The following describes this
format and the acceptable variations.

All commands must be encoded in upper and lower case
ASCII. All data output is in upper case. See Fig. 3-2.

As previously discussed, a command consists of a
header followed, if necessary, by arguments. A command
with arguments must have a header delimiter which is the
space character SP between the header and the argument.
The space character gp, carriage return g, and line feed | .
are shown as subscripts in the following examples.

RQSgp ON

If extra formatting characters SP, CR, and LF (the LF
cannot be used for format in the LF/EOI terminator mode)
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are added between the header delimiter and the argument,
they are ignored by the instrument.

Example 1: RQSgp ON;

Example 2: RQSgs gp ON;

Example 3: RQSgp g 1
sp sp ON;

In general, these formatting characters are ignored after
any delimiter and the beginning and end of a message.

spRQsgp ONicp ¢
opDUsgp OFF

In the command list, some letters are capitalized and oth-
ers are lower case. The capitalized letters are the minimum
necessary for command recognition. However, if additional
letters are added they must be the same as shown in the
header. For documentation of programs, the user may add
alpha characters to the full header. Alpha characters may
also be added to the query header, provided the question
mark is at the end.

EV?
EVve?
EVen?
EVent A?

Multiple arguments-are separated by a comma; however,
the instrument will also accept a space or spaces as a
delimiter.

23

NOTE

In the last example, the space is treated as a format
character because it follows the comma (the argument
delimiter).

Number Formats

The instrument accepts the foliowing kinds of numbers
for any of the numeric arguments.

* Signed or unsigned integers (including +0 and —0). Un-
signed integers are interpreted as positive. Examples:
+1,2, —1, —10.

¢ Signed or unsigned decimal numbers. Unsigned decimal
numbers are interpreted as positive. Examples: —3.2,
+5.0, .2.
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octal—-|25

hex——15

PPU-

NAK—

—— ASCII character

(21)-

decimal

KEY TO CHART
l——GPIB code I

3391-13

Fig. 3-2. ASCII and IEEE 488 (GPIB) code chart.
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* Floating point numbers expressed in scientific notation.
Examples: +1.0E—2, 1.47E1, 1.E—2, 0.01E+0.

Rounding of Numeric Arguments

The instrument rounds numeric arguments to the nearest
unit of resolution and then checks for out-of-range
conditions.

Message Protocol

As the instrument receives a message it is stored in the
input buffer, processed, and executed. Processing a mes-
sage consists of decoding commands, detecting delimiters
and checking syntax. For setting commands, the instrument
stores the indicated changes in the pending settings buffer.
If an error is detected during processing, the instrument as-
serts SRQ, ignores the remainder of the message, and re-
sets the pending settings buffer. Resetting the pending
settings buffer avoids undesirable states which could occur
if some setting commands are executed while others in the
same message are not.

Executing a message consists of performing the actions
specified by its command(s). For setting commands, this in-
volves updating the instrument settings and recording these
updates in the current settings buffer. The setting com-
mands are executed in groups—that is, a series of setting
commands is processed and recorded in the pending
settings buffer before execution takes place. This allows the
user to specify a new instrument state without considering if
a particular sequence is valid. Execution of the settings oc-
curs when the instrument processes the message termina-
tor, a query-output command, or an operational command.

When the instrument processes a query-output com-
mand any preceding setting commands are executed to up-
date the state of the instrument. The query-output
command is then executed by retrieving the appropriate
data and putting it in the output buffer. Then, processing
and execution continue for the remainder of the message.
When the instrument is made a talker the data is sent to the
controller.

When the instrument processes an operational com-
mand, it executes any preceding setting commands before
executing the operational command.

Multiple Messages

A single message may be long enough to fill the input
buffer. If so, a portion of the message is processed before
the instrument accepts additional input. During command
processing the instrument holds off additional data (by as-
serting NRFD) until space is available in the buffer.
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When buffer space is available, the instrument accepts a
second message before processing the first. However, addi-
tional messages are held off with NRFD until the first mes-
sage is processed completely.

After the instrument executes a query-output command
the response holds the output buffer until the instrument
becomes a talker. If a new message is received before ali of
the output from the previous message is read the output
buffer is cleared before executing the new message. This
prevents the controller from getting unwanted data from old
messages.

One other situation may cause the instrument to delete
output. The execution of a long message might fill both the
input and output buffers. When this occurs, the instrument
cannot finish executing the message becasue it is waiting
for the controller to read the data it has generated. But the
controller cannot read the data because it is waiting to finish
sending its message. Because the instruments input buffer
is full and the remainder of the controllers message is held
off by NRFD, the system is hung up. The controller and
instrument are waiting for each other. When the instrument
detects this condition, it generates an error, asserts SRQ
and deletes the data in the output buffer. This allows the
controlier to transmit the rest of the message and informs
the controller that the message was executed and the out-
put was deleted.

Instrument Response to IEEE-488 Interface
Messages

Interface messages and their effects on the instruments
interface functions are defined in IEEE Standard 488-1978.
Abbreviations from the standard are used in this discussion,
which describe the effects of interface messages on instru-
ment operation.

Bus interface control messages are sent as low level
commands through the use of WBYTE controller com-
mands. For the following commands A = 32 plus the instru-
ment address and B = 64 plus the instrument address.

Listen WYBTE @ A:
Unlisten WYBTE @ 63:
Talk WYBTE @ B:
Untalk WYBTE @ 95:
Untalk-unlisten WYBTE @ 63, 95:
Device clear (DCL) WYBTE @ 20:
Selective device clear (SDC) WYBTE @ A, 4:
Go to local (GTL) WYBTE @ A, 1:

Remote with lockout WYBTE @ A, 17, 63:
Local lockout of all instruments WYBTE @ 17:
Group execute trigger (GET) WYBTE @ A, 8:
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These commands are for the TEKTRONIX 4041 and
4050-Series controllers and representative for other

controllers.
UNL—Unlisten
UNT—Untalk

When the AA 5001 receives the UNL command the lis-
tener function goes to the idle state (unaddressed). In the
idle state, the AA 5001 does not accept instrument com-
mands from the GPIB.

The talker function goes to the idle state when the
AA 5001 receives the UNT command. In this state, the
AA 5001 cannot output data via the GPIB.

The ADRS light is off when both the talker and listener
functions are idle. The light is on if the instrument is either
talk or listen addressed.

IFC—Interface Clear

This uniline message has the same affect as both the
UNT and UNL messages. The front panel ADRS light is off.

DCL—Device Clear

The Device Clear message reinitializes communication
between the instrument and controller. in response to DCL,
the instrument clears any input and output messages and
any unexpected settings in the pending settings buffer. Also
cleared are any errors or events waiting to be reported, ex-
cept the power-on events. When DCL is received by the
AA 5001 an SRQ is unasserted if the SRQ line was as-
serted for any reason other than power-on.

SDC—Selected Device Clear

This message performs the same function as DCL; how-
ever, only instruments that are listen addressed respond.

GET—Group Execute Trigger

The AA 5001 recognizes the GET message. Upon receipt
the AA 5001 issues an error.

SPE—Serial Poll Enable
SPD—Serial Poll Disable

The SPE message enables the AA 5001 to output serial
poll status bytes when it is talk addressed. The SPD mes-
sage switches the AA 5001 to sending data from the output
buffer.
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MLA—My Listen Address
MTA—My Talk Address

The primary listen and talk addresses are established by
the AA 5001 GPIB address (internally set). When the
AA 5001 is addressed to talk or listen, the front panel ADRS
indicator illuminates.

LLO—Local Lockout

in response to LLO, the AA 5001 goes to a lockout
state—from LOCS to LWLS or from REMS to RWLS.

REN—Remote Enable

If REN is true, the instrument goes to a remote state
(from LOCS to REMS or from LWLS to RWLS) when its
listen address is received. When REN is false a transition
from any state to LOCS. The AA 5001 stays in LOCS as
long as REN is false.

A REN transition may occur after message processing
has begun. In this case execution of the message being
processed is not affected.

GTL—Go To Local

Only instruments that are listen addressed respond to
GTL. Remote-to-local transitions caused by GTL do not af-
fect the execution of the message being processed when
GTL is received.

Talked With Nothing to Say Response

The AA 5001 can be made a talker without having re-
ceived a message that specifies the output. If the AA 5001
is talk addressed (receives MTA) without being specifically
told what to say, it returns a measurement as if the SEND
command was received. Refer to the SEND command in
this section.

Remote-Local Operation

The preceding discussion described the state transitions
caused by GTL and REN. The LEVEL, THD+N, IMD RE-
SPONSE or FILTERS pushbuttons cause a transition from
REMS to LOCS by asserting a message called return-to-
local (rtl). This transition may occur during message execu-
tion. In contrast to GTL and REN transitions, a transition
initiated by rtl does affect message execution. The instru-
ment generates an error if there are any unexecuted setting
or operational commands.

The instrument maintains a record of its settings in the
current settings buffer. New settings from the front panel or
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the controller update these settings. In addition, the front
panel is updated to reflect setting changes due to com-
mands. The REMOTE indicator is illuminated when the in-
strument is in REMS or RWLS.

Local State (LOCS)

In LOCS, instrument settings are controlled by the oper-
ator via front panel pushbuttons. When in LOCS, only bus
commands that do not change instrument settings are exe-
cuted (query-output commands). All other bus commands
(setting and operational) generate an error as their functions
are under front panel control.

Local With Lockout State (LWLS)

The instrument operates the same as in LOCS, except rtl
does not inhibit a transition to remote.

Remote State (REMS)

In this state, the instrument executes all instrument com-
mands. For commands having front panel indicators, the
front panel is updated when the commands are executed.

Programming—AA 5001

Both the input range and distortion range are forced to
auto-range except when the “FPset” command is used (see
FPset).

Remote With Lockout State (RWLS)

Instrument operation is identical to REMS operation ex-
cept the rtl message is ignored.

STATUS AND ERROR REPORTING

Through the Service Request function (defined in the
IEEE-488 Standard), the instrument alerts the controller that
it needs service. This service request is also a means of
indicating that an event (a change in status or an error) has
occurred. To service a request the controller performs a Se-
rial Poll. In response the instrument returns a Status Byte
(STB) which indicates if it requested service. The STB also
provides a limited amount of information about the request.
The format of information encoded in the STB is given in
Fig. 3-3. When data bit 8 is set, the STB conveys Device
Status information indicated by bits 1 through 4.

4598-07

Fig. 3-3. Definition of status bytes.
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_ __ If 0, STB indicates event class
l . V; If 1, STB indicates device status
\\ - = — 1if requesting service
I \ \ — — 1indicates an abnormal event
vy U
\ \\ \\ - 1 if message processor is busy
\
I Vo \\ \\ ‘ — 1 —1 — 1 — Define Events
| W S S W S
Vv Y patasis v VN DECIMAL
\ \ \ \ \ \ \
l STATUS BYTE (Example) 8 |7|6}5]|4]|3]|]2]|1 Bit 5 Bit 5
DECIMAL WEIGHT 128164132116 | 8 { 4 | 2 { 1 |notasserted| asserted
Normal Conditions:
I Power-up oj1]o]x|o]o]o]1 65 81
Operation complete of(1|0]x|O0]JO]1|O 66 82
Display overrange o(t1t({0]|x|O0]1]|]0]|O 68 84
No events 1 0|O0O|x|O|]O]|O}O 128 144
l Device Dependent Events:
Insufficient input level 1 1 0| x(|{0]|]O0]O 1 193 209
Excessive input level 1 1 0O(x (0|01 1 195 211
Unsettled 1 1 0| x |0 1 196 212
I Abnormal Conditions:
Command errors 0|1 1 x 0[O0} 0|1 97 113
Execution errors 0 1 1 x |0 O 1 0 98 114
I Internal errors o1 1] x]{ofo[1]1 99 115
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As the STB conveys limited information about an event, SYSTEM EVENTS Events that are common to
the events are divided into classes; the Status Byte reports instruments in a system (e.g.,
the class of events. The classes of events are listed as Power on, User Request, ‘
follows: etc.).
COMMAND ERROR Indicates the instrument re- INTERNAL WARNINGS The instrument has detected
ceived a command which it a problem. The instrument re-
cannot understand. mains operational but the
EXECUTION ERROR  Indicates that the instrument problem should be corrected.
received a command that it DEVICE STATUS Device dependent events.

cannot execute. This is
caused by arguments out of
range or settings that conflict. The instrument can provide additional information about
. . many of the events, particularly the errors reported in the
INTERNAL ERROR Ln:S'C;;?:C:::tat::r(;r\::;::rzg:f Event Query. After dete_rmining that the instrument re-
dition or firmware problem quested servif:e (by examining the STB) the controller may
that prevents operation request additional information by sending an event query
; (EVENT). In response, the instrument returns a code which
defines the event. These codes are described in Table 3-1.
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alf the message processor is busy, the instrument returns the higher decimal number.

To report more than one event, the instrument continues
to assert SRQ until all events are reported. Each event is
cleared when reported via Serial Poll. The Device Clear
(DCL) interface message clears all events except Power On.

Some commands control reporting of certain individuat
events and disable all service requests. For example, the
Request for Service command (RQS) controls the reporting
of events with SRQ. The Operation Complete Service Re-
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quest (OPC) asserts SRQ where a valid reading is available.
The Overrange Service Request (OVER) command asserts
SRQ for overrange, increasing range or decreasing range
conditions.

RQS OFF inhibits all SRQs. In this mode the EVENT?
query allows the controller to find out about events without
performing a Serial Poll. With RQS OFF, the controller may
send the EVENT? query at any time and the instrument re-
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Table 3-1
I ERROR QUERY AND STATUS INFORMATION
‘ Event Bus response to ERR? Response to serial poll®
I Abnormal Conditions
Command Errors
I Command header error 101 97 or 113
Header delimiter error 102 97 or 113
Command argument error 103 97 or 113
Argument delimiter error 104 97 or 113
Missing argument 106 97 or 113
Invalid message unit delimiter 107 97 or 113
I Execution Errors
Command not executable in local mode 201 98 or 114
Returned to local, new pending settings lost 202 98 or 114
1/0 buffers full, output dumped 203 98 or 114
I Argument out of range 205 98 or 114
Group execute trigger ignored 206 98 or 114
Internal Errors
I Interrupt fault 301 99 or 115
System error 302 99 or 115
Math pack error 303 99 or 115
I Normal Conditions
System Events
I ' Power on 40N 65 or 81
Operation complete 402 66 or 82
Execution Warning
l Display overrange 601 68 or 84
Device Dependent Events
Insufficient input level 701 193 or 209
l Excessive input level 703 195 or 211
Unsettled 704 196 or 212
No Errors or Events 0 Oor 16
I With data not ready 128 or 144
With data ready 132 or 148
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turns an event waiting to be reported. The controlier can
clear all events by sending the EVENT? query until a zero (0)
code is returned, or clear all events except power-on
through the DCL interface message.

With RQS OFF the controller may perform a Serial Poll,
but the Status Byte only contains Device Dependent Status
information. With RQS ON, the STB contains the class of
the event and a subsequent EVENT? query returns addi-
tional information about the previous event reported in the
STB.

Power Up (Initial) Conditions

During power up, the AA 5001 microprocessor performs
a diagnostic routine (self test) to check the functionality of
the ROM and RAM. If no error is found, the instrument en-
ters the Local State (LOCS) with the default settings as
listed in Table 3-2. The SRQ line on the GPIB is asserted. If
an internal error is found, an error code is displayed in the
front-panel readout. See Table 6-3 in the Maintenance Sec-
tion for front panel error displays.

Table 3-2
POWER UP SETTINGS

The instrument goes to the front panel settings and the fol-
lowing at power-up:

Header Argument
COUNTS 2.0
DUS ON
FILT FLAT
FUNC VOLTS
OPC OFF
POINTS 3
RESP RMS
RQS ON
TOL 2.0
OVER OFF

The POLL Statement and Clearing SRQ

The POLL statement causes the BASIC interpreter in the
4050 series controllers to serially poll each peripheral device
on the General Purpose Interface Bus (GPIB) to determine
the device requesting service. When the device is found, the
device sends its status byte to the BASIC interpreter over
the GPIB.

The POLL statement is normally executed in response to
a service request from a peripheral device on the GPIB. Two
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numeric variables are specified as parameters in the POLL
statement followed by a series of 1/O addresses. The BASIC
interpreter polls the first /O address in the list, the second
I/O address, the third, and so on, until the device requesting
service is found. Program execution is halted, if the 1/O ad-
dress of the device requesting service is not in the list.

The AA 5001 asserts SRQ during power up or power
down. The power up SRQ must be cleared before
continuing.

POLL A,B;22

This statement shows a method of clearing the service
request. Two numeric variables A and B are specified. Fol-
lowing the variables is the semicolon delimiter and the in-
strument address or the alpha character defined as the
instruments primary address. After the device requesting
service is found the devices position in the list is assigned to
the first variable. The status word from this device is as-
signed to the second variable.

Information Available

Additional assistance in developing specific application
oriented software is available in the following Tektronix
manuals.

(1) 070-3985-00—GPIB Programming Guide. This man-
ual is specifically written for applications of this in-
strument in [EEE-488 systems. It contains
programming instructions, tips and some specific ex-
ample programs.

(2) 070-3917-00—4041 System Controller Program-
mer’'s Reference manual.

(3) 070-2270-00—4051 GPIB Hardware Support Man-
ual. This manual gives an indepth discussion of
IEEE-488 bus operation, explanations of bus timing
details and early bus interface circuitry.

070-2058-01—Programming In BASIC.
070-2059-01—Graphic Programming In BASIC.

070-2380-01—4907
manual.

(7) 070-2128-00—4924 Users manual.

(8) 070-1940-01—4050 Series Graphic System Oper-
ators manual.

(9) 070-2056-01—4050 Series Graphic System Refer-
ence manual.

(10) 070-3918-00-—4041 Operators manual.

(11) 061-2546-00—4041
manual.

g =

File Manager Operators

C

Programming Reference
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PROGRAMMING EXAMPLES

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490

510
520
330
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720

H 96 3 36 0 36 06 6 06 I U6 J6 36 36 36 36 6 K 36 4 36 6 36 I I 3 3 36 3 3 I I 3 6 IE I I IE 6 36 I 36 36 B 36 3636 36 36 3 36 M IE 36 I MMM N

ROUTINE CALLEL:
Serial poll subroutine handies instrument service reauests
from &l instruments on the bus.

POSSIRLE ERROKS:
AA S001 primary address is set different than the pnumber
assigned to As_pri_sddr,

]
Voxxxxsx TALKER/LISTENER PROGRAM FOR 40S2A / AA S001  ®xxx*x

00369636 3696 96 6 06 36 96 06 36 36 3696 3 06 JE 36 96 96 36 06 36 6 36 36 36 36 36 36 36 36 36 36 36 96 36 36 36 6 36 36 36 6 36 36 36 36 36 96 96 06 2 96 3 34

1

! Oct 4, 1983

!

! FURFOSE:

! Surports operator interaction with the AA 5001 over the GFIE,
' The orerastor may enter AA $5001 commanids snd observe the

! results. Service reauests, such as for an incorrect command,
! are handled,

!

| REQUIRED EQUIFPMENT:

1 4052A Controller

I AA 5001 Prograemmable Distortion Analyzer,

1

! VARIARLES USED:

i

Y Ag_pri_sddr -- AA 5001 primary asdidress. Assigned value of 28,
! Chandge if instrument set to other asddress.

!

! Spoll _stet -- Ststus returned by serisl poll from first

I instrument reavesting service,

1

VoAdde_list_indx -~ Address list index returned by serizl poli,
!

VoAddr _list -~ Array of addresses found by CONFIG routine.

!

V' Config_code -~ Flag returned by config routine,

t

! Az_command$ -~ Commands entered by the operator snd directed
! to the AA 5001,

1

! Az _response$ -- Response from the AA 5001 to S¢_commands$

' «null if no outeut command contained in As_command$),

!

i

!

!

1

1

!

1

DIM Aa_response$(300) rAa_command$ (100) sAddr_1ist (15)
A _pri_addr=28
[
CALL “"config",Config_codeifddr_list
IF Config code THEN
PRINT “"Configuration routine failed due to eprobilem on GFIR."
STOF
END IF
t

UN.SRQ THEN 790
1

FRINT "AA 5001 TALKER/LISTENER FROGRAM"
1

FPRINT “Enter command messadge! "}

INFUT Asz_commaend$

FRINY BAs pri addriAs commandd

INFUT BAs pri_addriAz responses$

FRINT As_resronses -
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Fig. 3-4. AA 5001 Talker Listener program (4052A).
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730 GO TO 680
740 END
750 1
760 I Serial roll routine
770 LOCAL A3 _rerort$
780 DI'IM Az report$(80)
790 FOLL Addr _tist_indx,Seoll_statiAddr list
800 IF Addr ilist(Addr list indx)=Aa eri addr THEN
810 FRINT @Az pri addr:™id?jerrmsg?"”
820 INFUT BAa Pri_addr:Aa rerort$
830 PRINT "ADDRESS="j;Addr list(Addr list indx),"STATUS="iSpoll stat
840 PRINT Az report$ - - - -
850 ENI IF -
860 RETURN ! From service resuest subroutine

Fig. 3-4 (cont). AA 5001 Talker Listener program (4052A).

100 !
110 !
120
130
140 1
150 !
160 !
170
180 1
190
200
210
220 1
230 |
240 |
250
260
270
280
290 1
300 !
310
320
330 |
3406
350
360 1
370 1
380 |
390 1
400
410
420
430 |
440 1
450 1
460
470 1
480 1
450 1
500 |

3698 636 3 6 96 36 36 36 36 36 36 36 06 96 36 T6 36 96 36 3 36 26 06 36 3 36 06 36 6 06 36 36 36 96 36 36 36 00 336 306 0 6 00 0 3626 3 06 3936 0 0
xxexxxnnn  TALRKER/ILISTENER FROGRAM FOR 4041 / AA S001  %#xxxxxsx
66330636 K33 0600 K036 96636600 M0 I I DI I DI I DI IO I UKD N

October 4, 1983

PURFOSE @

Surports operator interaction with the AA 5001 over the GFIR.
The orperator may enter AA 5001 commends and obkserve the results.
Service requests: such as for an incorrect command, are handled.

REQUIREI' EGUIFMENT:

4041 Controllier ((V2.0)

AA 5001 Prodgrammable Distortion Analyzer,
VARIARLES USED!:

Az_pa —- AA 5001 primary address. Assigned value of 28, Change if
instrument set to other asddress.

Aa_port -- Fort where A4 5001 connected. Assigned value of 0.
Change if instrument is connected to GFIBL insteszd of GFIERO,

Azstrem$ —~- Stresm specification for AA S001,

Spollste -~ Stetus returned by first instrument found requesting service,
Spolladd ~- Address of first instrument found requesting service.
Commend$ -- Commands entered by the operator and directed to the AA 35001,
Responst —-- Response of the AA 5001 to command$ (null if no output

command contained in command$).

LOGICAL UNIT USED:
100: Assidged to AA 5001 stream spec,

ROUTINE CALLED:
Folibus Handles reauest for service from any instrument on the
tus selected by the AA 3001 stresm spec.

3-26

Fig. 3-5. AA 5001 Talker Listener program (4041).
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Programming—AA 5001
510 ! POSSIRLE ERRORS:
520 ! 3a_pa or s2_rport variables do not match the AA 5001 primary address or
I 530 ! port where AA 5001 is connected, reseectively.
540 !
550 Dim respons$ to 300,commanid$d to 100rzestrem$ to 20
560 Inteder aa_rarsrollstarspolladd,as_Port
570 Az Pa=28
580 Az port=0
| 590 ! -
600 Asstrem$="dgp ib"&stré(sa_port)&"(pri="&stré(asas_pa)&") "
610 Oren ¥#100iaastremd
4620 Select zsstrem$
630 On sra then call pollibus
l 640 Enstsle sra
650 !
660 Tik _lisn: inrut promet "Enter command messase! “icommand$
670 Input #100 promet commend$iresprons$
4680 Frint respons$é ! AA 5001 returns tlank line if not «ueried in command$
I 490 Goto tlik _lisn
700 End ¢ Msin
800 Sub pollbus local rerortd
810 I PURFOSE :
820 I Handles gpib service requests., Folls a3l primary addresses until
830 I spurce of sra is found. If sra from instrument at A& 5001 pPrimary
840 U oaddress, routine aueries id and error messadge,
B850 !
860 ! LOCAL VARIARLE:
I 878 : Ferort$t Id end event report from instrument at ss_pa if it has sra,
88
890 Dim report$ Lo 80O
200 Foll spolistarssprolladd
710 If spotladd=se_pe then input #100 promrt "id?jerrmsd?"irerorts$
920 Frint reports, "STATUS="}srollste, "ADNDRESS="jgrol ladd, "FORT="}val (sastrem$)
I ?30 Resume
240 End | Sub pollbus
Fig. 3-5 (cont). AA 5001 Talker Listener program (4041).
100 D D000 0026 36 30 36 06 26 36 36 36 36 36 36 36 36 36 36 36 36 6 36 I 36 36 36 26 36 6 26 36 36 2 36 36 36 36 36 36 36 36 2 36 36 36 96 36 36 6 36 96 96 36 96 36 )6 %
110 Ioexuxnxnsn TOTAL HARMONIC DISTORTION VERSUS FREQUENCY *x%%%x%x
I 120 DB 060636 606 36 336 36 36 26 6 36 2 36 36 36 36 36 36 3 06 36 36 3 36 6 36 36 26 36 96 36 36 36 36 36 36 36 36 36 96 36 I 2 96 36 36 I 36 36 36 36 6 06 ¢
130 !
140 ! For 4050A SeriesiJuly 22, 1983 Revised:! September 28, 1983
150 !
160 I Coryright (c) 1983 Tektronix, Inc., All rishts reserved. This
170 | software is provided on an "as is” hbasis without warranty of
I 180 ! any kind, It is not supported.
190 |
200 ! This program may be reproduced without prior perwmission, in
210 ! whole or in part, by the original purchaser. Cories must
I ggg : include the shove copuyright and warrsniy notice.
240 ! PURPOSE:
250 | Records the total harmonic distortion of a sustem to 2 leveled
260 ! input signal which is swert from 10 Hz-100 KHz in logarithmic
l 270 ! fashion. The totsl number of roints is 21. The results are then
280 I plotted on the 4050A Series screen.
290 !
I I Fig. 3-6. AA 5001 program example (4050A series).
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300 I REQUIRED EQUIFMENT: ‘
310 I AA 5001 Frodgrammable Distortion Analvzer.
320 1 56 %010 Prosrammable 160 KHz Osciliastor.
330 1 4050A Series Controller
340 !
350 I FROGRAM SEGMENT VARIABLES:
340 I zaprim AR 5001 primary address. Factory set to 28.
370 I sdprim SG S010 primary adidress. Factory set to 25.
380 | nsteprs number of freaquency steps.
390 ! freasray array of calculated freauencies.
400 I thdaray array of measured total harmonic distortion.
410 I fredastrt sweep starting freauency.
420 ! freastoer sweer stoe fredquency,
430 I _toleran tolerance for Delay Until Settled aidorithm.
440 ! counts pumber of counts for DUS aisorithm in AA 35001,
450 I points number of readings to be within tolerance and
460 r T counts,
470 I amplit ovtrut amelitude of S6 5010,
480 !
490 ! OPERATING INSTRUCTIONS:
500 I Connect outeput of S6 5010 to input of levice Under Test.
510 I Connect output of DUT to input of AA 5001. Address of AA 5001
520 ! must be set to 28 and address of 86 5010 must be set to 25. If
530 I addresses are different from these fasctory set asddressess then
540 | variables aaprim ( AA 5001 primary address ) and sderim ( SC S01
550 ! primary address ) must be changed asccordingly,
560 !
570 ! ERKORS: I
580 I AA 5001 and S6 5010 addresses must be sel to 28 and 25
590 I regpectively or progrem asssisnments of variasbles saprim
600 ! and sgerim chanded in program.
610 ' ll
620 ! INSTRUMENT CONTROL:
630 I FPplls instruments on sssidgned sddresses (AA 5001 and 56 5010).
640 !
650 D396 36 36 36 36 96 36 96 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 6 36 6 36 36 36 36 36 36 96 36 6 36 36 36 36 36 36 36 36 3 36 D636 36 36 36 36 36 36 96 96 36 36 ¢
660 ! Redin main prodgram segment . I
&70 INIT
4680 PAGE

690 Aaprim=28
700 Sdprim=25
710 Nsteps=21
720 DIM Freaaras (Nsteers)»Thdaray (Nsters)
730 Freastrt=10
740 Freastor=100000
750 _toleran=0.1
760 Counts=1
770 _points=é
780 Amelit=1
790 Title$="THI VERSUS FREQUENCY"
800 Xtitle$="Frequency in Hertz"
810 Ytitles="THI in Fercent”
820 ON SRR THEN 1950
1

830

840 I Get freqauency values for sweer.

850 CALL Sweeplog{(Freastrt,Freastors/Nsters,Freqarasy)
860 |

870 t Inittislize Instruments

880 WRBYTE RAsprim+32,S3prim+32:73,78:73/,-84
B0 WEBYTE (95,63

200 ! Lock out the AA 5001 and the 86 35010 front ranels.
710 WBYTE @17:
920 foSet ur AA 3001 for THO Function in percent:; filters offs RMS,
Fig. 3-6 (cont). AA 5001 program example (4050A series). .

3-28 REV MAY 1984



Scan by Zenith
Programming—AA 5001

930 FRINT RAsprim:"FUNC THDFIFILT OFFJ}RESF RMS®

740 I Set we AA 5001 to deisy sending 3 reading until settied.

250 I Set tolerance, number of counts, and number of points.

960 FRINT BAserim:“IUS ONJTOL "} tolerani"iCOUNTS "jCounts

970 FRINT RAszprim:"FOINTS "; points

280 I Set up SG 5010 for an RMS balanced output, out on, display fres.
990 PRINT BSgprim:"VRMS “jAme it " iBAL ONGOUT ONDISFH FREQ"

1000 FOR Count=1 Ti Nzsteps

1010 FRINT @Sgprim!"FREQ "jiFreaarvay (Count)
1020 FRINT ®Aaprim:"SENDI"
1030 INFUT @AsprimiThdaras (Count)

1040 NEXT Count

1050 CALL Flotioor (NsterssFreaaray,Thdarasy,TitledXtitlessytitle$)
1060 I Unlock atl instruments on the bus.

1070 CAlL "RENOFF™

1080 CALL “"RENON"

1090 OFF SR

1100 END

1110 SUE Sweeriog(Freastrt,Freastor,Naters)Freasrasy)

1120 _steps=Nsteps—1

1130 stepsize=(LGT (Freastop) ~LGY (Freastrt))/ sters

1140 Tndex=0

1150 FOR Count=LGTFreastrt) TO LGT(Freastor) STEF _stersize
1160 Index=Index+1

1170 Freqaray (Index)=10"Count

1180 NEXT Count
1190 END SUB
1200 SUE Flotloop (Nsters,Freaarazy,Thdaray,Titled, Xtitlet,Ytitles$)

1210 PAGE

1220 WINDOW 0,130,0,100

1230 VIEWFORT 0,130,0,100
1240 FPRINT "1 "iTitle$
1250 FRINT "J"

1260 FOR I=1"TO LEN(Ytitle$)
1270 SE=3EG(YLitied,[,1)
1280 FRINT USING 1290:8%
1290 IMAGE A/

1300 NEXT I

1310 MOVE 0,4

1320 FRINT "1 "iIXtitled
1330 VIEWFORT 20,120,20,85
1340 Loy=Thdaray (1)

1350 FOR Index=1 TO Nsters
13460 IF Thdasray (Index) Loy THEN
1370 Loy=Thdaray (Index)
1380 END IF

1390 NEXT Index

1400 Hiv=Thidsrsy (1)

1410 FOR Index=1 TO Nsteeps
1420 IF Thdaras (Index) YHiy THEN
1430 Hiy=Thdaray (Index)
1440 END IF

1450 NEXT Index

1460 Hiu=INT(10%Hiw+1) /10
1470 Loy=INT (10%l.ow~1)/10
1480 IF Loy<=0 THEN

14920 Loy=0

1500 ENDNIF

1510 Dif=Hig-l.oy

1520 WINKOW 10,350sl.0usHiy
1530 MOVE 10,Hiy
1540 DRAW 10,L0y

Fig. 3-6 (cont). AA 5001 program example (4050A series).
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1880
1560
1570
1580
1590
1600
1610
1620
1630
16490
1650
1660
1670
16890
1690
1700
1710
1720
1730
17490
1750
1760
1770
1780
1790
1800
1810
1820
1830
1849
1850
1860
1870
18890
1890
1900
1910
1920
1930
1940
1950
1960
1970
1989
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180

DRAW S50rl.0y
DRAW S0,Hiy
IRAW 10sHiy
FOR P=1 TO 4
FOR Q=2 TO 10
T=LO#LGT (Q#10"F)
MOVE Trlow
FOR Tic=low TO Hiw STEF O0.1%Dif
RMOVE 0,-0,01%Dif
RIORAW 0,0,02%Dif
MOVE T:Tic
NEXT Tic
NEXT Q
MOVE F%10-0.75,Lo4-0.1%0if
FRINT "10"
RMOVE 0.7,0.05#Dif
FRINT F
MOVE Tsloy
DRAW TiHiy
NEXT F
MOVE F¥10-0.75:Loy~-0.1%0if
FRINT “10"
KMOVE 0.7,0,05%Dif
FRINT F
FOR Hor=Low TO Hivy STEF O0.1%Dif
MOVE 4,Hor-0,01%Dif
IF Hor=0 THEN 1840
FRINT USING "20,302A" tHorj " 4"
GO TO 1830
FRINT USING "242D0":"  "jHor
MOVE 10,Hor
DRAKW 50,Hor
NEXT Hor
MOVE 10#L.GT (Freqesray (1)) »Thderay (1)
FOR Count=2 TO Nsters
IRAW 10%L.GT (Freaaraw (Count)) rThdaraw (Count)
NEXT Count
HOME
ENI} SUER
I SR Handler
IIM E$(60)
Eflaeg=0
FOLL. Addr.StatutiAasprimiSerrim
GOSUR Addr OF 2000,32040
GO TN 2360
FRINT RAsprim:"IN?/ERR?"
INFUT BAsprimiEs$
Addr=Aapr im
G0 TO 2070
FRINT BSgprim: " IHU?;ERR?"
INFUT @SgprimiEs
Addr=8gprim
L=FOSCES» "ERR " » 1)
Error$=SEG(E$,1.,10)
Error=VAL (Error$)
S$=5E6(E$,8,6)
IF S5¢="AA5001" AND Error=601 THEN

Eflsg=]

END IF

IF 5%$="AA5001" ANl Ervor=701 THEN
Eftag=2

ENDIE IF

IF S$="AA5001" AND Error=703 THEN
Efleg=3

3-30

Fig. 3-6 (cont). AA 5001 program example (4050A series).
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2190 END IF
2200 IF 5$="AAS001" AND Error=704 THEN
Efladg=4
ENICIF
IF Efladg=1 THEN
E$=E£&"Dispiey Overrenge”
ENDIF
IF Eflag=2 THEN
E$=E$& " Insufficient Input Level”
ENU IF
IF Eflag=3 THEN
E$=E$&"Excaessive Input lLevel”
END IF
IF Eflas=4 THEN
E¢=E$X"Unsettied Reading”
END IF
FRINT E$, "ANDRESS = "jAddr, "STATUS = "i;Stabat
RETURN
END

Fig. 3-6 (cont). AA 5001 program example (4050A Series).

100 b 936 R 36 56 3 36 96 36 36 06 96 3 36 36 36 3 96 96 9E 36 36 36 36 36 36 36 36 36 6 3 36 3 36 3 B 96 96 36 36 36 36 36 I 36 36 36 6 I€ 6 9 36 36 96 36 J6 36 36 36 96 3 B 36 96 26 36 3¢ 3¢

‘ 110 Posxxsxnnxxxn® TOTAL HARMONIC DISTORTION VERSUS FREQUENCY %3555 X X% % % %%
120 T 3696 36 36 36 36 36 96 96 36 36 96 36 36 36 36 36 36 36 36 36 I6 36 3 36 36 36 96 36 36 36 36 36 36 36 36 96 36 J6 36 36 36 36 3 36 36 36 36 40 36 96 2 20 B M6 M M M6 NI H MUK
130 !
140 I For 4041: July 22, 1983 Revised: Serlember 28, 1983
150 '
160 ! Copuwright () 1983 Tektronixs Inc. All rights reserved. This
170 I goftware is provided on an "3% is” basis without warranty of
.80 ' eny kind. It is not suprported.
190 !
200 ! This erogram may be reproduced without eprior permissions in whole
210 ! or in part, by the oridginal epurchaser. Cories must include Lhe
220 ! zhove copyright and warrsanty notice.
230 !
2490 t PURFOSE:
250 I Records the total harmonic distortion of 2 suystem to a leveled
260 ' input signet which is swert from 10 Hz to 100 KHz in logarithmic
270 i fashion, The total number of points iz 21. The results are then
280 t printed out on the 4041 printer.
290 !
300 I REQUIRED EQUIFMENT:
310 I AA 5001 Frogrammabie Distortion Analyzer.
320 P56 5010 Frogsrsmmable 160 KHz Oscillator.
330 I 4041 Controller (V2.0
349 t
350 ! FROGRAM SEGMENT VARIABLES:
360 I zerrim AA 5001 primary adidress. Fectory set to 28,
370 I sgprim SG 5010 primery address. Factory set to 25,
380 t &8 AA 3001 losicel wnit number,
390 ! g3 56 S010 lodical unit number,
400 I naters number of fresuency steps,
410 I freaqaaray array of calculated freauencies.
420 V thdarey arrey of meesured total harmonic distortion.
430 t freastet sweer starting freauencw.

. Fig. 3-7. AA 5001 program example (4041).
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440 I freastor sweer stop freauency.
450 ! toleran tolerance for Delay Until Settled algorithm in AA 5001,
460 ! counts numbier of counts for DUS zlgorithm in AA 5001,
470 t points number of readings to be within tolerance and roints.
480 L amplit output smrlitude of 36 5010,
490 !
500 ! DFERATING INSTRUCTIONS:
510 t Connect output of 3G 9010 to inrut of Device Under Test.
520 ! Connect output of DUT to input of AA 5001, Address of AA S001
530 I must be set to 28 and address of S6 5010 must be set to 25, IFf
540 ! addresses are different from these factory set asddresses, then
550 ! variablies aarrim ( AA 5001 primary address > and sgerrim ( 86 5010
560 ! primery address ) must be changed sccordingly,
570 !
580 ! ERRORS:
590 ! No GFIE or tarpe error handlers are linked so 4041 prints defasult svwstem
600 ! error messagses and stors if such errors occur (instrument power is off
610 ! or tare carecity exceeded, eteo,).
620 !
630 ! INSTRUMENT CONTROL.:
&40 ' Folls all instruments on selected port.
650 !
660 U096 36 36 36 36 36 6 36 96 36 36 96 36 3636 36 36 36 36 36 26 6 36 36 36 36 36 36 36 36 36 36 96 36 36 36 96 3 36 36 36 36 36 96 36 96 36 36 96 36 B 36 06 36 96 36 36 36 3 36 96 2 96 3 36 3 96 3¢
670 ! Bedin main program segment
680 Init =211
690 Select "dpibOi”
700 On sra then call handler
710 Inteder aarrinrsdgrrimsaarsdrnstepsrpoints
720 Set fuzz 7,1.0E~14,14,1.0E-64
730 AsPr im=28
740 Sgpr im=25
750 A3=280
760 Sg=2%50
770 Nsteps=21
780 Bim freazras(nsters) rthdarzynsters)
790 Freaztrt=10
800 Freastop=1.0E+5
810 Toleran=0.1
820 Counts=1
830 Foints=é
840 Amp l it=1
850 Title$="THI VERSUS FREQUENCY"
860 Xtitle$="Frequency in Hertz"
870 Ytitle$="THI in Fercent"”
880 Oren #3s!"dPpibO(pri="&strél(zaprrim)&”) "
890 Oren #sgi"gpibO(pPri="&stré(sdrrim)&") "
700 Oren #2000:"prin:i”
?10 Enable sra
220 i
?30 I Get freauency values for sweer.
240 Catl 1ogsweer (freastri,freastorsnsters,freaaray)
?50 |
760 I Initieiize Instruments
?70 Whute atn(mtaraaprim+32,sgprim+32) »"INIT"re0iratnlunt,unli)
280 ! Lock out the AA 5001 and the S6 5010 front epanels.
290 Wobste llo
1000 ! Set up AA 5001 for THI Function in percent, filters off, RMS Resronse.
1010 Frint #3at!"FUNC THLDF;FILT OFF;RESF RMS"
1020 I Set up AA 5001 to delay sending a reading until settled,.
1030 ! Set tolerance: number of counts, and number of points for DUS aigorithm.
1040 Frint #=23:"IUS ON}TOL"}toleran: "COUNTS" jcounts, "FOINTS"irpoints
1050 ! Set up 86 5010 for an RMS halanced outrut, out on, display fres.

Fig. 3-7 (cont). AA 5001 program example (4041).
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1060
1070
1080
1090
1100
1110
1120
1130
1140
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1400
1410
1420
1430
1440
1450
1460
1470
1500
1510
1520
1530
1540
15350
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650

Out

Sub

Sub

Subr

Frint #sg:"VURMS"jamrl it "BAL ON;OUT ONDISP FREQ®
For count=1 to nsters

Frint #sg:"FREQ"}freaaray (count)

Input prompt “SEND" #aaithdaray (count)

Next count

data: call printout(nsters,freaaray,thdaray)
Unlock a1l instruments on the bus.

Wbyte ren<0) srendl)

End

logsweer (freastrt,freastorsnsters var freasrasw) local steps:stersizerindexscount
Integer indexssters
Sterg=nsters-1
Stersize=(igt(freastop)~lgt(freastrt))/sters
Index=0
For count=lgt(freastrt) to ldt(freastor) ster stersize
Index=index+1
Freaaray (index)=10"count
Next count
Returp
End
printout (nsters,freaaray,thdaray)
Frint using "FA4XFA" #2000:"FREQUENCY","THD"
Frint using "20A" #2000 "—-——memoncm e b
For count=1 to nsters
Frint using "7J2A3X46.4GA" #2000:freqaaray (count),»"Hz",thdaray (count) » %"
Next count
Return
End
handler local e$,statbut,addr,eflias
Dim e$ to 60
Eflag=0
Foll stabut,addr
Input prompt “ID?;ERR?" #addrie$
If seg$(e$,B8,6)="AA5001" and valc(et,ros(e$, "ERK",1))=4601 then efisg=1
If sed$b(e$:8,6)="AA5001" and valc(e$,ros(e$,"ERR",1))=701 then eflag=2
If segs(et:8/,6)="AA5001" and valc(etrros(e$,"ERR",1))=703 then eflag=3
If sed$(e$,8,6)="AA5001" and valc(e$rpos(e$)"ERR",1))=704 then eflad=4
If eflag=1l then e$=e$&"Disrlay Overrange"
If eflad=1 then et$=e$&"Insufficient Input Level”
If efisg=1 then e$=e$d"Excessive Input Level”
If eflag=1 then e$=e$&"Unsettied Reading”
Print using "FAL=FA2DL=FA3LL" #2000:e$, "AINRESS = “,addr,"STATUS = ",stabut
Resume
End

REV MAY 1984

Fig. 3-7 (cont). AA 5001 program example (4041).
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100
110
120
130
140
150
160
170
1.80
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
6320
630
640
650
660
670
680 !
690 INIT
700 FAGE
710 Aaspr
720 Sgpr

3636 36 36 36 6 36 36 06 36 36 36 36 I 26 6 3 26 36 36 36 3 636 2 36 36 36 3 3 3626 3 36 36 06 36 I 36 3 36 I 3 I 3 2 3636 36 I 36 36 96 M 36 36
EuNRNENXNNXXNRE DEVICE GAIN VERSUS FREQUENCGY %555 3 5 3 3 3 3 3 3 % % %
96 36 3696 I 36 3 36 26 36 6 6 I6 36 36 D6 I 3 D 6 3 3 3 36 36 3 2 36 3 36 B 36 I 36 3 I 3 36 6 36 3 I I 3 2 3 6 ;e 3 6 I I ¥ X

For 4050A Series: July 22, 1983 revisedi: September 28, 1983

Copuright (c) 1983 Tektronixs, Inc., All rights reserved. This
software is provided on an "3s is” basis without warranty of

any kind., It is not supported.

This progsraem may bhe rerroduced without prior Permission, in
whole or in part, by the original purchaser. Cories must
include the asbtove copuright and warranty notice.

PURPOSE ¢

Records the total dgain in decibels of & system to 2 leveled
inpPut sisnal which is swept from 10 Hz-100 KHz in ltogarithmic
fashion. The total number of rpoints is 21 countind endroints.
The gain is referenced to the gain at 1 KHz. The results are
then plotted on ¥he 4050A Series screen.

REQUIRED EQUIFMENT!

AA 5001 Prosrammasbie Distortion Analuzer.
56 5010 Frodrammable 160 KHz Dscillator.
40504 Series Controller

FROGRAM SEGMENT VARIABLES:

aaPrim AA 5001 primary address. Factory set to 28,

sEPTim §6 5010 primary address, Factory set to 26,

nsteps number of freauency sters.

freqaray array of calcuiated freauencies.

levaray array of measured levelis.

freastrt sweer starting freavency.

freastor sweer stop freauency.

_toleran toterance for Delsw Until Settled slgorithm.

counts number of counts for [US aisovithm in AA 5001,

_points number of readings to be within tolerance and
counts.

amplit outrut amplitude of S6 5010.

midfrea micband freavency.

OFERATING INSTRUCTIONS:

Connect outrput of 86 5010 to input of Device Under Test.
Connect ocutput of DUT to input of AA S001. Address of AA 5001
must be set to 28 and address of 86 5010 must be set to 25, If
addresses are different from these factory set asddresses » then
variables ssprim ( AA 5001 primasry address) end ssprim

(86 5010 primary address ) must be changed accordingly.

ERRORS :

AA 5001 and S5G 5010 addresses must be set to 28 snd 25
respectively or prodgram assignments of variahles aasprim
and sgprim changed in pProsram,

INSTRUMENT CONTHROL :
Folls instruments on assigned addresses (AA 5001 and SG S010).

A6 K I K 36 36 06 6 36 36 96 96 36 96 36 36 36 36 96 36 06 36 96 36 36 36 36 36 36 36 36 36 36 3¢ 36 36 36 36 36 36 96 36 6 36 96 6 96 I 3 996 36 96 36 96 ¢
Bedin main prodgram segment

im=28
im=25
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Fig. 3-8. AA 5001 program example (4050A series).
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730 Nstepg=21
740 IIIM Freasray (Nsters) rLevaray (Nsters)
750 Freastrt=10
760 Freastor=100000
770 _toleran=0.1
780 Counts=1
790 _roints=6
800 Amplit=1
810 Midfrea=1000
B20 Title$="GAIN VERSUS FRERUENCY"
830 Xtitle$="Freauency in Hertz"
B40 Ytitle$="Gain in dB"
850 ON SRQ THEN 2180
i

860 i

870 I Get freauency values for sweep,

880 CALL Sweepiogi{Freastrit,Freastor)Nsters,Freaaray)
890 !

200 I Initialize Instruments

210 WRYTE RAaprim+32,5¢prim+32:73,78,73,-84

920 WRYTE @99,63:

?30 t Lock out the AA 5001 and the SG 5010 front ranels.

Y40 WEBYTE [@17:

250 ! Set up AA 5001 for LEVEL Function in voits, filters off, RMS.
9460 FRINT @Azrrim:"FUNC VOLTIFILT OFFIRESF RMS®

270 I Set up AA 5001 to delsy sending & resding until settled,

980 I Set tolerance, number of countsr and number of pPoints.

990 FRINT BAsevim:"DUS ONJTOL “; tolereni"iCOUNTS “jCounts

1000 FRINT @Aarrim!"FOINTS "7 points

1010 I Set up 86 %010 for RMS balanced outeut, out on, diselay fred.
1020 PRINT @Sgprimi "VRMS "jAmeliti"/BAL ONOUT ONJDISF FREQ™

1030 ! Acauire dain at midband.

1040 PRINT BSgerimi:"FREQ “"iMidfreq

1050 FRINT RAaprim:"SEND"

1060 INFUT RaAaprimiRef

1070 FOR Count=1 TO Nsteps

1080 PRINT @S<gerim!"FREG "iFreaasray{Count)

1090 FRINT ®Aaprim!"SEND"

1100 INFUT @asprimiievarsy (Count)

1110 ! Chandge reading to dR referenced to the dain at 1 KHz.
1120 Levarasy (Count) =20#GT (LLeveraw (Count) /Ref)

1130 NEXT Count

1140 CALL Flotloor (NsterssFreqsrayslevaerasy,Titlet  Xtitles,vYtitled)
1150 ! Untock atl instruments on the bws,

1160 CALL "RENOFF"

1170 CALL “"RENON"

1180 END

1190 SUE Sweerlos(Freastri,Freastor,Nsters,)Freaaray)

1200 _sters=Nsteps-1

1210 stepsize=(LGT (Freastor)~LGT (Freastrt))/ steps

1220 Index=0 -

1230 FOR Count=LGT (Freastrt) TO LGT(Freastor) STEF _stersize
1240 Index=Index+1

1250 Freaeray (Index)=10"Count

1240 NEXT Count

1270 END SUR

1280 SUR Flotloor (NsterssFreaaraysl.evaraysTitiet,Xtitled,Ytitlied)
1290 FAGE

1300 WINLDOW 0,130,0,100

1310 VIEWFORT 0,130,0:100

1320 FRINT "I “iTitles
1330 FRINT “JJJJd”

1340 FOR I=1 TO LENCYtitle$)
1350 S$=SEG(Ytitlie$,I,1)

Fig. 3-8 (cont). AA 5001 program example (4050A series).
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1360 FRINT USING 1370:S%

1370 IMAGE A/

1380 NEXT I

1390 MOVE 0,4

1400 FRINT "1 "iXtitles
1410 VIEWFORT 20,120:20,85

14320 Loy=levaray (1)

1430 FOR Index=1 TO Nsters

1440 IF Levarasy (Index){Loy THEN
1450 Loy=lLevaray (Index)

1460 END IF

1470 NEXT Index

1480 Hiy=Levarsy (1)

1490 FOR Index=1 TO Nsteps

13500 IF Levaraw(Index) >Hiy THEN
1510 Hiv=Levaray (Index)

1520 ENIN IF

1530 NEXT Index
1540 NEE]
1550 Flag=0

1560 na

1570 J=J+5

1580 IF Hiw)J ANI Hiud(=J+5 THEN
1590 Hiv=J+5

1600 Flag=]

1610 END IF

1620 EXIT IF Fled
14630 L.OOF

1640 J=5

1650 Flad=0

1660 o

1670 J=0-5

1680 IF Lowd{(J AND Loy=>J-5 THEN
1490 Loy=J-5

1700 Flag=1

1710 ENINIF

1720 EXIT IF Flag

1730 LOOF

1749 Dif=Hiu-Loy
1750 WINDOW 10,50, 09 Hiy
1760 MOVE 10sHiy
1770 IRAW 10rloy
1780 IRAW $0/Loy
1790 IRAKW S0/Hiw

1800 IRAW 10sHiy

1810 FOR P=1 TO 4

1820 FOR (=2 TO 10

1830 T=10%L.GT (Q*¥10"F)

1840 MOVE T,Loy

1850 FOR Tic=loy TO Hiy 8STEF S
1860 RMOVE 0,~0,01%Rjf
1870 RIKRAW 0,0.02%Dif
16880 MOVE T:Tic

1890 NEXT Tic

1900 NEXT @

1910 MOVE Fx10~0.75,L.oy~0.1%0if
19320 FRINT "10"

19230 KRMOVE 0.7,0.05%Di{

1940 PRINY F

1950 MOVE T,lLow

1960 IRAW TrHiy

1970 NEXT P
1980 MOVE F#10-0,7%5,Lou-0, 1%Dif

Fig. 3-8 (cont). AA 5001 program example (4050A series).
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1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
23160
2170
2180

2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
24320
2430
2440
2450
2460
2470
24890
2490
2500
2510
520

2630

FRINT "10"

KMOVE 0.7,0,05%0

FRINT F

FOR Hor=lLoy TO Hiy STEF

MOVE 4 ,Hor~-0.01%D0if
IF Hor=0 THEN 2070
"30.202A" tHor "dR"

FRINT USING

GO0 TG 2080

FRINT USING

MOVE 10,Hor

IRAK S0,HoT
NEXT Hor

CRARDT Y

5

" iHor

MOVE 10%L.GT(Freaaray (1)) ,Levaray (1)
FOR Count=2 T0O Nsters
DRAW 10%LGT (Freaaraw (Count)) slLevaray (Count)

NEXT Count

HOME
ENI SUR

I SRR Handier
IVIM E$¢60)
Eflag=0

FOLL AddesStabuytrbeprrimiSegerim
GOSUR Addr OF 2230,2270

GO TO 2590

FRINT @agperim: " ID?PERRY"

INFUT Rasprimibé$
tddr=Aaprim
GO TO 2300

FRINT 8Sgprimi"ID?7ERR?"

INFUT BSéprimiE$
ddr=5gprim
L=POS (E$, "
Erroré=5EG
Errvor=Val {Errcoré$)
S4¢=SEGES,6,6)

R 1)

IF 5%="AA5001" AND

Efiadg=1l
ENIV IF

IF $%="AA5001" AND

Eflag=2

ENDIF

IF 5%="RA3001" AND

Eflag=3
END IF

IF S%="AA5001" AND

Efleg=4
ENL IF

IF Efles=1 THEN

IF
IF Eflag=2 THEN

E$=E$& " Insufficient

ENII IF

IF Efie
E¢

ENG IF

IF Eflag=4 THEN

=3 THEN

Et=Es&"Unsettled

ENDY IF

FRINT E$,"ADIRESS
RETURN

END

(E$,L,10)

Error=601 THEN

Error=701 THEN

Error=703 THEN

Error=704 THEN

L& " Excessive Input

E$&“Dise lay Dverrande”

fnput lLevei”

Level™

Resding”

"iAdidr, "STATUS = "jStshut

REV MAY 1984

Fig. 3-8 (cont). AA 5001 program example (4050A series).
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100 T 060606 06 36 96 36 0636 36 06 36 36 96 26 36 16 96 36 06 06 56 36 36 36 36 36 36 96 36 D6 36 36 96 36 36 36 36 36 36 36 36 3 36 36 36 D6 6 36 96 36 36 36 96 36 36 06 36 06 36 3 3 3K 36 2N
110 | ERERXRHRERNXXXRRNNRN® DEVICE GAIN VERSUS FREQUENCY #8335 3 36 3 3 36 3 36 36 36 36 6 3¢ 36 3 3¢
120 DR300 365606 9636 36 6 36 36 36 36 06 96 06 6 06 36 36 6 36 36 36 26 36 36 96 36 36 36 36 36 36 36 36 36 36 36 I 36 36 36 6 36 96 36 96 6 96 36 36 26 36 36 6 I 26 3 36 26 96 26 96 3 X ¢
130 !
140 I For 4041: July 22, 1983 Revised: September 28, 1983
150 !
160 ! Copyright (c) 1983 Tektronixr, Inc. All rights reserved. This I
170 t software is eprovided on an “a3s is” basis without warranty of
180 | any kind., It is not suprorted.
190 !
200 I This program may be rerroduced without pPrior permissions in whole
210 ! or in part, by the oridginal purchaser. Cories must include the
220 I azbove coeyrisht and warranty notice.
230 !
240 ! PURPOSE:
250 ! Records the total dga3in in decibels of 3 system to a8 leveled
260 I input signal which is swept from 10 Hz to 100 KHz in losgerithmic
270 ! fashion. The total number of Points is 21 counting the endpoints.
280 ! The gain is referenced to the ssin at 1 KHz. The results are then
290 I printed out on the 4041 printer.
300 !
310 I REQUIRED EQUIFMENT:
320 1 AA 5001 Prosrammabile Distortion Analuzer.
330 I 86 5010 Frodrammabie 160 KHz Oscillator.
340 ! 4041 Controlier (V2,0)
350 |
360 ! PROGRAM SEGMENT VARIARLES:
370 I aaprim AA S001 primary address. Factory set to 28.
380 i sgprim SG 5010 primary address. Factory set to 25.
320 | aaz AA 5001 logical unit number.
400 (11 S6 5010 logical uwnit number.
410 | nsteps number of freauency sters.
420 ! freaaray array of calculsted freauencies.
430 ! jevaray array of measured levels.
440 I freastrt sweep starting freauvency.
430 ! freastor sweep storp freauency.
4460 ! toleran tolerance for Deisy Until Settied algorithm in AA 5001,
470 I counts number of counts for DUS algorithm in AA 5001.
480 ! points number of readings to be within tolerance 8nd points.
490 Famplit output amplitude of SG 5010.
500 ' midfrea midband freauency, l
510 !
520 | OPERATING INSTRUCTIONS:
530 ! Connect outrut of SG 5010 to input of levice Under Test.
540 t Connect output of DUT to input of AA S5001. Address of AA 5001
550 I must be set to 28 and address of SG 5010 must be set to 28, If l
560 ! addresses are different from these factory set addresses » then
570 | variables zaprim ( AA 3001 primary address) and sderim ( §G 5010
580 ! primary address ) must be chansed zccordingly,
590 !
600 ! ERRORS:
610 I No GFIE or taere error handiers are linked s0o 4041 prints defeault system
620 ! error messages and stors if such errors occur (instrument power is off
630 | or tare tapacits exceeded, etc.),
640 '
650 t INSTRUMENT CONTROL:
660 I Folls all instruments on selected rort.
670 !
680 U396 96 36 36 56 36 36 36 36 36 36 6 36 26 36 36 36 36 36 36 36 06 6 96 3 36 36 36 36 30 96 26 36 6 96 36 3 36 63 6 36 36 9% 36 36 36 6 96 36 36 36 96 96 3 36 36 96 36 36 36 36 96 3 90 26
490 ! Begin main prodram sedgment
700 Init alli
710 Select "gpibO:”
720 On sra then call handtler

Fig. 3-9. AA 5001 program example (4041). ‘
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730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
200
210
220
930
740
230 !
960 !
?70
280 !
?90 !
1000
1010 i
1020

1050 !
1070
1080 !
1090
1100 !
1110
1120
1130
1140
1159
1160 !
1170
1180

1200 !
1210
1220
1300 Sub
1310
1320
1330
1349
1350
1360
1370
1380
1320
1400
1500 Sub
1510

1190 Out_

Integer aarrimssdrrimrsaarsdgrnstersrpoints
Set fuzz 7,51,0E-14,14,1,0E-64

Aarr im=28

Sspr im=25

Aa=280

Sg=250

Nsteps=21

Dim freaaray(nsters) levaray(nsters)
Freastrt=10

Freastop=1,0E+3

Toleran=0.1

Counts=1

Points=6

Amp il it=1

Midfrea=1000.0

Title$="GAIN VERSUS FREGUENCY"
Xtitie$="Freauency in Hertz"
Ytitle$="6Gain in dE"

Oren ¥aa!“"gpribl(pri="&stré(aaprrim)&”):
Open #sgi"geibO(pri="&stré(ssprriml&"):
Open #2000:i"prin:"

Enable sra

Get freauency vaiues for sweer,
Catl logsweep (freastrit,freastorrnsterssfreqaaray)

Initialize Instruments
Wbwte atn(mizsaaprim+32,sgrrim+32) » "INIT"se0iratn{unt,uni)
L.ock out the AA 5001 and the SG 5010 front ranels.
Whyte llo
Set up AA 5001 for LEVEL Function in volts, filters off:; RMS Resronse,
Frint #za:"FUNC VOLTIFILT OFFiRESF RMG"
Set up AA 5001 to delay sending 2 reading until settied.
Set tolerancer number of counts, and number of roints for DUS aldgorithm.
Frint #zs8:"0US ON}TOL"jtoleran, "COUNTS"jcounts, "FOINTS"jpoints
Set upr S6 5010 for an KMS Lialanced outeput, out on, disrlas fre«.
Frint #sg:"URMS“jamp ity "HAL ONJOUT ONJDISF FREQ"
Acauire gain at midband.
Frint #s¢:"FREQ"imidfres
Input promet “"SEND" #3ziref
For count=1 to nsters
Frint #sg:“FREQ"ifreaaray (count)
Input promet "SEND" #seilevarey{count)
Change reading to dR referenced to the dain a3t 1 KHz.
Levarsy {count)=20%igt{levarayg {count)/ref)
Next count

datat call printout(nsters:freaarsy, levaray)
Untock zl!l instruments on the hus,

Whute ren(0),ren(l)

End

logsweep (freastri,freastorsnsters var freasrasy) locsl stepsrstepsizerindexrcount
Integer indexrstess
Sters=nsteps-1
Stersize=(lgt (freastor) —ldgt (freastrt))/sters
Index=0
For count=ldgt{freastrt) to lgt(freastor) ster stersize
Index=index+1
Freaaray (index>=10"count
Next count
Return
End
printout (nsters,freqaaray, levaray)
Frint using "FA4XFA" #2000:"FREQUENCY","LEVEL"

REV MAY 1984

10390 !
1040
1060 1

Fig. 3-9 (cont). AA 5001 program example (4041).
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1320
1530
1540
1550
1560
1570
1600
16190
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750

Sub

Frint using "20A" #2000 "~——m—mmmmmm s o e *
For count=1 to nsteprs
Frint using "7J2AX7.262Aa" #2000:freaaray (count) »"Hz",levaray (count) " "dR"
Next count
Return
End
handier local etrstabyt,addrieflag
Iim e$ to 60
Eflag=0
Poll stabut,addre
Input prompt "ID?HERR?" #addrie$
If seg$(e$,B,6)="AA5001" and valci{ed$,rosles,"ERR",1))=601 then efisg=1
If sedg$(e$:,8,6)="AA5001" and valc(e$rpos(es, "ERR"1))=701 then eflag=2
If ses$(e$,8,6)="AA%001" and valclet,ros(ed, "ERR",1)) =703 then eflag=3
It sedt(e$,8:,6)="AA5001" and valc{(e$,ros(e$,"ERR",1))=704 then eflag=4 -
If efliag=1 then e$=e$&"Disriay Overranse"
If eflad=2 then e$=ed&"Insufficient Input Level”
If efiag=3 then e$=es&"Excessive Inrut Level"”
If efiasdg=4 then et=e$&"Unsettled Reading”
Frint using "FAL=FA2DL=FA3LOL" #2000:e$,»"ADDIRESS = “,addr,"STATUS = "sstabut
Resume
End

3-40

Fig. 3-9 (cont). AA 5001 program example (4041).
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100
110
120
13C
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
350
560
570
580
590
&00
610
620
630
640
650
660
670
680
690

700 INIT
710 FAGE
720 Azprim=28

306 56 36 96 36 36 3 06 36 36 3 06 36 2 36 I 06 36 36 6 I 3 36 36 I 06 36 I 36 36 36 6 I 06 3 IE 3 I I 6 36 26 36 36 3 36 36 06 36 36 36 3 0 3 B K

HHMNNWNNUMNNNNNX RIAA EQUALIZATION VERIFYCATION 5855 % % 9 5 5 3 2 5 % %
P890 36 303696 96 96 6 26 6 36 36 36 36 36 36 36 96 6 36 36 96 36 36 36 36 36 36 36 36 36 36 36 3 I 6 06 96 36 6 36 36 36 36 6 30 6 3¢ 96 26 6 36 36 36 96 36 06 6

For 4050A Series: July 22, 1983 Revised: Sertember 28, 1983

Copyright (c¢) 1983 Tektronix, Inc. All rigshis reserved, This
software is provided on an “as is” basis without warranty of
any kind. It is not supported,

This eprosram mas be reproduced without Prior permission, in
whoie or in part, by the original purchaser. Cories must
include the zhove coepyright and warranty notice.

PURFOSE *

Checks the sccuracy of an RIAR eauzlization network on plavback.
The frequency is swept from 20 Hz to 20 KHz, the inrut

amplitude to the network is varied asccordins to the RIAA
response equation. The outrut of the DUT should remzin at the
level that it was st 1 KHz., The messured results are grarhed as
deviation from ltevel at 1 KHz., The total number of roints is 21.

REQUIRED EQUIFMENT:

AA 5001 Frogrammsble Distortion Analwzer.
66 H010 Frogrammable 160 KHz Dscillator.
4050A Series Controiler

FROGRAM SEGMENT VARIABLES:

a3arrim AA 5001 primary sddress. Factory set to 28,
sEPrim SG 5010 erimsry sddress, Factory set to 25,
nsters number of freauency sters.
freaaray array of caslculated frequencies,

levaray array of measured levels. Measured in volts.
rias array of rias eaualization parsmeters.
freastrt sweep starting freauency.

freastor sweer stor fresuency,

toleran tolerance for Delay Until Settled algorithm.
counts number of counts for DUS aldorithm in AA 3001.
points number of readings to be within tolerance and
- counts,
micamp midband (1 KHz) output emplitude of S6 5010,

OFERATING INSTRUCTIONS:

Connect outeput of S6G %010 to input of Device Under Test.
Connect outrut of DUT to inrput of AA 5001. Address of AA 5001
must be set to 28 and sddress of S6 5010 must be set to 25,
If addresses are different from these factory set addresses)
then varigbles aarrim (AA 5001 primary sddress) and ssprim
(86 5010 primary address ) must be changed accordingly.

ERRORS ¢

AA 3001 and 856 5010 sddresses must be set to 28 and 25
resrectively or prodgram assignments of varisbiles aarrim
and sdgprim chansed in program,.

INSTRUMENT CONTROL )
Folls instruments on assigned addresses (AA 5001 and SG 5010).,

363696 36 36 36 696 36 36 36 36 36 36 30 6 I 36 36 6 36 36 96 36 3 36 FE 36 36 36 3 06 36 36 96 36 36 36 9 36 96 36 36 36 36 36 36 36 36 96 96 36 36 36 96 36 96 96 96 3¢
Regin main prodram segment

REV MAY 1984

Fig. 3-10. AA 5001 program exampie (4050A series).
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730 Sdgerim=25
740 Nsteps=21
750 DIM Freasray (Nsteps) Levarsy (Nsters)  Riza(Nsters)
760 Freastrt=20
770 Freastor=20000
780 _toleran=0.1
790 Counts=1
800 points=é
810 Midamp=1
820 Titles="RIAA EQUALIZATION VERIFICATION"
830 Xtitie$="Freavency in Hertz"
840 Ytitle$="leviation in dE"
850 ON SRQ THEN 1980
1

860 !

870 ! Get freauency values for sweep,

880 CALL Riaaveri(FreastrtsFreastopsNsters )FreaaraysRiaa)
8%0 !

200 b Initialize Instruments

710 WRYTE BAsprim+32,8¢erim+32:73,78,73,-84
220 WRYTE E95,63:

230 ! Lock out the AA 5001 and the SG S010 front rpanels.

240 WRYTE @17:

750 ! Set up AA 5001 for LEVEL Function in volts, filters off, RMS,
260 PRINT Raarrim:"FUNC VOLT!FILT OFFRESF RMS"

?70 I Set up AA 5001 to delay sending & resding until settled.

?80 | 8et _tolerance, number of counts, and number of points.

990 FRINT @Azerim:"DUS ONJTOL "} _tolerani";COUNTS "iCounts
1000 FRINT @Aaprim:"FPOINTS "} points

1010 ! Set up SG 5010 for KNS balanced outrut, out on, display fres.
1020 PRINT @Sgerimi"VRMS "iMideme " iBAL ONFOUT ONIDISF FREG®
1030 ! Acauire dain at 1 KHz.

1040 PRINT @Sgerimi:"FREQ 1E3"

1050 FRINT @Aaerrimi“SEND"

1040 INPUT GAsprimiRef

1070 FOR Count=1 TO Nsters

1080 FRINT BSgprimi"AMPL “iMidemp/Rigzs(Count) }"IFREQ "iFreaaras (Count
)

10%0 PRINT @aAzprim!"SEND"

1100 INFUT @Asprimilevaray (Count)

1110 I Caleculate dB level from voltase reeding for added accurscy.
1120 Levaray (Count) =20%LGT (Levaray (Count) /Ref)

1130 NEXT Count

1140 CALL Plotloor (Nsters Freaarav,levaray,Titled Xtities,;Ytitle$)

1150 I Unlock &1l instruments on the bus.

1160 CALL "RENOFF*"

1170 CALL "RENON"

1180 OFF SRQ

1190 ENID

1200 SUR Risaveri(Freastri,FreastopsNsters,/FreqaraysRiss)
1210 _sters=Nsteps-1

1220 _stepsize=(LGT (Freastor) -LBT (Freastrt))/ stees
1230 Tlga=(7,5E-5%2%PI%1000) "2

1240 Tlga=(3, 184E~4%2%FI%#1000) "2

250 T3aa=(0,003184%2%FI%1000) "2
1260 Ref=30R((14T2gq) / ({1+Tlsa) ¥ (L+T35a)))

1270 Index=0

1280 FOR Count=LGT (Freastrt) TO LGT(Freastop) STEF _stersize
1290 Index=Index+1

13060 Freasrsy (Index)=10"Count

1310 Tisa=(7,SE-S5%2%PI*10"Count) "2

1320 T2sa=(3.1B4E-4%2%F %10 Count) "2

1330 TIsa4=(0.0031B4%2¥PI%10"Count) "2

1340 Temp=SAR((1+T254) / ((1+T1sx) ¥ (L+T354)))

Fig. 3-10 (cont). AA 5001 program example (4050A series).
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1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1430
1460
1470
1489
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
15%0
1600
1610
1620
1630
1640
16350
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
17990
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970

ENI
SUB

END
!

Riaa (Index)=10%¥Temp
NEXT Count
SUER

Flotloor (Nsters )FreaarawsLevaray,Titles,Xtitles,Ytitle$)

FAGE
WINDOW 0,130,0,100
VIEWFORT 0,130,0,100
PRINY "1 "iTitles$
PRINT “J~
FOR I=1 TO LEN(Ytitle$)
S$=5EG(YLitle$, 1,1
PRINT USING 1470:5%
IMAGE A/
NEXT I
MOVE 0,4
FRINT "1 "iIXtitte$
VIEWFORT 20,120,20,8%5
lLoy=-1
Hiy=1
Dif=Hiv~l oy
WINDOW 10,%0,Lo0y Hiy
MOVE 10 Hiy
DRAKW 10,Lloy
IRAW S0+rloy
IRAW S0sHiy
IRAW 10sHiy
FOR P=1 T0 4
FOR Q=2 TO 10
T=10%#LGT (Q*10"F)
MOVE T,i.og
FOR Tic=loy TO Hiw STEF O.1%Djf
RMOVE 0,-0,01%Di#f
RORAW 0,0, 02#Dif
MOVE T,Tic
NEXT Tic
NEXT Q
MOVE F#10-0.7%5,Loy-0.1%Dif
FRINT "10"
RMOVE 0,7,0.03%Dif
FRINT P
MOVE Ti,Loy
DRAW T Hiy
NEXT P
MOVE F%10~0.75/l.oy~-0.1%Dif
FRINT "10"
RMOVE 0.7,0.05%Dif
PRINT F
FOR Hor=Loy TO Hiw STEF O0.1xDif
MOVE 4,Hor-~0,01%Lif
IF Hor=0Q THEN 1870
FRINT USING "2D.202A" tHor "dR"
GO TO 1880
PRINT USING "2a20":"  “jHor
MOVE 10 ,Hor
DRAW S50 ,Hor
NEXT Hor
MOVE 10#LGT(Freaasraw(l)) Levaray (1)
FOR Count=2 TO Nsteps
DRAW 10#LGT (Freasraw (Count)) Levarsy (Count)
NEXT Count
HOME
SUR
5R Handler
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Fig. 3-10 (cont). AA 5001 program example (4050A series).
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1980 DIM E4$(40)

1990 Eflag=0

2000 FOLL Addr,StabutidaprimiSgrrim

2010 GOSUR Addr OF 2030,2070

2020 GO TO 2390

2030 FRINT @Azerim: "ID?FERR?”

2040 INFUT BAzprimiEs$

2050 Addr=Aapreim

2060 GO TD 2100

2070 FRINT @Sgerim:"ID?;ERR?”

2080 INFUT BSderimiE$

2090 Acdidr=Sgprim

2100 L=FOS(E$,"ERR",1)

2110 Error$=5EG{ES$,L,10)

2120 Error=VAL (Erroré)

2130 S54=5EG(E$,8,6)

2140 IF S$="AAS001" AND Error=601 THEN

2150 Efteg=1

2160 END IF

2170 IF S$="AA5001" ANID Error=701 THEN

2180 Eflag=2

2190 ENDCIF

2200 IF S¢="AA5001" AND Error=703 THEN

2210 Eflag=3

2220 ENI' IF

2230 IF S9%="AAS001" AND Error=704 THEN

2240 Efladg=4

2250 ERDIF

2260 IF Efiag=1 THEN

2270 E$=E$&"Digrlay Overrange”

2280 END IF

2290 IF EFL 2 THEN

2300 Ed=E$&"Inaufficient Inrut Level"

2310 ERND IF

2E20 IF Eflag=3 THEN

2330 E4=E$&"Excessive Input Level”

2340 ENIY IF

2350 IF Eflag=4 THEN

23460 E¢=E4& "Unsettied Reading”

2B7O ENDOIF

2380 PRINT E4,"ADIRESS = “"jAddr,"STATUS = "iStabut

2390 RETURN

2400 END

Fig. 3-10 (cont). AA 5001 program example (4050A series).
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100 KT I NI UK I I I IEIE I 36 I I D6 26 36 3 6 36 6 36 36 96 26 3036 36 36 26 6 06 06 36 96 96 06 36 06 06 36 36 06 0636 36 0 30 236 06 B0 MM
110 HUNKUMERKHMNNUNNNNE RIAA FQUALIZATION VERIFICATION 29552 55 5 X 396 3 X 3 3 2 % %
120 3696 36 36 06 36 36 B 5K 06 36 36 36 36 36 3 36 26 26 3 96 96 36 36 36 36 96 I6 36 36 2 96 06 96 36 30 36 96 36 36 36 36 36 6 6 36 36 36 0 36 36 36 36 06 06 96 36 06 066 36 06 2 0 0 K M
130
140 For 4041: Julwy 22, 1983 Revised: September 28, 1983
150
160 Copyrisht (c) 1983 Tektronix, Inc. All rishts reserved. This
170 software is provided on an "as is" basis without warranty of
180 agny kind, It is not suprorted,
190
200 This program may be reeproduced without prior permission, in whole
210 or in part, by the oridinal purchaser. Cories must inciude the
220 sbove copyrisht and warranty notice,
230
240 FURPOSE ¢
250 Checks the accuracy of an RIAA eaualization network on pisyhack. The
260 frequency is swert from 20 Hz to 20 KHz,» the inrut ameiitude to the
270 network is varied asccording to the RIAA reseonse eauation. The output
280 of the Device Under Test should remsin at the same level that it was
290 at 1 KHz. The mezsured resulis asre printed out zs deviazstion from the
300 fevel a3t 1 KHz. The total number of points is 21.
310
320 REQUIRED EQUIFMENT:
330 AA 5001 Frosrammsble Distortion Anasivzer,
340 86 5010 Frodrammabile 160 KHz Osciliator.
350 49041 Controller (Y2,0)
360
370 PROGRAM SEGMENT VARIAEBLES:
380 aasPrim AA 3001 primary eddress. Factorw set to 28.
SEPTim S6 H010 eprimary address. Factory set to 25,
aa AA S001 lodgical unit number.
54 56 5010 logica) unit number,
420 nsters number of freauvencHd stees.
430 freqaasray arrey of calculeted freauencies,
440 levaray array of measured levels. Measured in voltg, converted to dh,
450 ries array of riae eaualization rarzmeters,
460 freastrt sweep starting freauency.
4790 freastop sweep stop frequency,
480 toieran tolerance for Delay Until Settlied alsorithm in AA S001.
490 counts number of counts for DUS slgorithm in AA 5001,
500 points number of readings to be within tolerance and points.
519 miciamp midband (1 KHz) outrut amelitude of S6G 5010,

520
530
540
550
560
570

OFERATING INSTRUCTIONS

Connect output of 86 35010 to inrut of Device Under Test.

Connect ovteut of DUT to input of AA 5001, Address of AA 5001
must be set to 28 and adidress of 86 5010 must be set to 25. I+
eddresses are different from these factory set adidresses, then
variables sarrim ( AA S001 primars address ) and sgerim ¢ S6 5010
590 primsry address ) moust be chensed sccordingiy,
400
610
(20
630
&40
650
460
&70
680
690 36 36 3 36 3 36 36 B 3696 36 36 B IE I 36 36 36 3 36 I 6 6 IF 3 36 IE I 36 36 36 JE 3 I6 36 3 3 636 96 HE I6 36 36 36 3 36 36 36 36 I IE 96 36 2 IE I I 36 36 W I I 36 36 36 3
700 I RBedin main prodram sedgment

710 Init atli

720 Select "gpibOt”

ERRORS !

No GPIB or tepe error handlers are {inked so 4041 prints defsull sustem
error messages and stoeps if such errors occur (instrument power is off
or terpe capecily exceededr etc.).

INSTRUMENT CONTROL @
Folls all instruments on selected port.

Fig. 3-11. AA 5001 program example (4041).
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730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
200
?10
920
930
?40
230
260
970
280
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
11460
1170
1180
1190
1200
1210
1229
1230
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410

Out_

Sub

On sra then call handler

Integer aaprimrsdprimsaarsdrnsteprsrroints
Set fuzz 7,1,0E-14,14,1.0E-64

Asrr im=28

Sgprim=25

A3=280

Sg=250

Nsteps=21

Iim freasrav(nsters) rievarayinsters) rizalnsters)
Freastrt=20

Fredastor=2,0E+4

Toleran=0,1

Counts=1

Foints=6

Midamp=1

Titlet="RIAA EQUALIZATION VERIFICATION"
Xtitie$="Freavency in Hertz"
Ytitles="Deviation in 4R"

Open #asi"gpibO(pri="&stré(saprrim&"):
Oren #sd:"gpibO(Pri="&stré$(sderim)&™) "
Open #2000:"prini”

Enable sra

Get freauency values for sweer.
Call risaveri(freastrt,freastor,nsters,treasray,riaa)

Initizlize Instruments
Whyte atn(mtarzaprim+t32,)sdgerim+32),"INIT"reciratntuntruni)
Lock out the AA 5001 and the S6 5010 front ranels.
Whate 1lo
Set up AA 5001 for LEVEL Function in volts, filters off, RMS Response.
Frint #a3:"FUNC VOLTIFILT OFF}RESF RMS"
Set up AR 5001 to delsw sending & reading until settled,.
Set tolerance: number of counts: and number of Points.
Frint #s3:"DUS ONJTOL"jtoleran, "COUNTS " Jcountss "FOINTS"jPoints
Set up 86 5010 for an RMS balanced outerut,; out on, diseplay freaq.
Print #sg:!"VRMS"imidame, "EAL ON;OUT ON;DISP FREG"
Acauire dain at 1 KHz.
Frint #sg:"FREQR 1E3"
Inrput promet “"SEND" #aatiref
For count=1 to nsters
Frint #sg:"AMPL"imidamp/riaa(count)"FREQ"}freaaray (count)
Hait 0.5
Input promprt "SEND" #a33!levaras (count)
Calculate dB tevel from voltasge reading for added accuracy.
Levaray (count)=20%idt (levaray (count) /ref)
Next count

datas call printout(nsters,freasarasy,levaray)
Unlock a1l instruments on the bus.

Wbyte rend0),ren(l)

End

riaaveri (freastrt,freastop,nsters var freaaray,riaa) local stepssstepsizesindexscount

Intedger index,sters
Sters=nsters-1
Stersize=(lgt (freastor) -lgt (freastrt))/steps
Tlsa=(7,SE-S5%2%p i %#1000,0)"2
TRsa= (3, 184E-4%2%p i %1000.0) "2
T3aa=(0,003184%#2%p i %¥1000.0) "2
Ref=sar ((L+t254) /7 ({(1+tlsa) ®#(1+t3s5a))?
Index=0
For count=ldt(freastrt) to Igt{(freqastor) ster stersize
Index=index+l
Freaaray (index)=10"count

3-46

Fig. 3-11 (cont). AA 5001 program example (4041).
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. 1420 Tlga=(7,3E-G%2%p %10 count) "2

1430 T2sa=(3.184E-4%2%p i ¥10™count) "2

1440 T3sa=(0,003184%#2%p i %¥10"count) "2

1450 Temp=g4ar ((1+t254)/ ((1+tlsa) ®*(1+t3sa)))

1460 Riaa(index)=10%temp

1470 Next count

1480 Return

1490 End

1600 Sub printout(nsters:freaazray,levaray)

1610 Frint using "FA2RXFA" #2000:"FREQUENCY","IEVIATION"

1620 Frint using "20A" #2000 "~ e e e e e "

1630 For count=1 to nsters

1640 Print using "7J24X7.2G2A" #2000:freaaray (count)»"Hz",levaraw(count) » "dRp"
1650 Next count

1660 Return

1670 End

1700 Sub handler locasl e$

1710 Dim e$ to 60

1720 Eflag=0

1730 Foll stabwt,addr

1740 Input prompt “"ID?JERR?" #addrie$

17350 If seg6(e$,8,6)="AA5S001" and valc(e$rros(es,"ERR",1))=601 then eflag=1
1760 If sess(e$,8,6)="AA5001" and valc(e$sros(e$,"ERR",1))=701 then eflag=2
1770 If sed$(e$,8,6)="AA5001" and valc(es,ros(et,"ERR",»1)) =703 then eflag=3
1780 If ses$(e$:8,46)="AA5001" and valc(etrrosl{es,"ERR",1))=704 then eflag=4
1790 If eflag=1l then e$=e$&"Display Overrange”

1800 If efisg=2 then es=p$&"Insufficient Input Level"”

1810 If eflsg=3 then e$=ed&"Excessive Inrut Level"

1820 If eflag=4 then es=e$&"Unsettled Reading”

1830 Print using "FAL=FARDL=FA3DL" #2000:e¢, "ANDRESS = “,addr,"STATUS = ",stabut
1840 Resume

1850 End

l . Fig. 3-11 (cont). AA 5001 program example (4041).
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100 0 363 36 36 96 6 36 36 36 6 36 26 36 36 96 26 36 36 96 36 36 36 36 36 36 36 36 26 36 36 36 36 26 96 36 36 96 56 36 36 34 36 36 3 36 96 36 36 36 96 6 96 36 3 06 3 I
110 I owxxxnxk TOTAL HARMONIC DISTORTION VERSUS CUTFUT FPOKER sx%%%%x
120 1 09 36 36 96 96 96 36 36 36 96 96 6 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 I 96 36 36 6 96 3 36 36 96 36 34 36 36 96 6 36 36 96 36 36 36 3 96 JE I 3
130 !
140 I For 4050A Series! July 22, 1983 Revised: September 28, 1983
150 !
160 I Copuright (c) 1983 Tektronix, Inc, All rights reserved. This
170 I goftware is provided on an "as is” basis without warranty of
180 I 8ny kind. It is not supported.
190 !
200 ! This eprogram msy be reproduced without prior Permission, in
210 ! whole or in part, by the original purchaser. Cories must
220 I include the shove copurisht and warranty notice.
230 t
240 { PURFOSE:
250 1 Records the total harmonic distortion of a system to a
260 ! logarithmically incressing input signal at & freavency
270 ! determined by variable testfresa.
280 ! The voltage is increased from the value of the variashle
290 I voltstrt to the value of the variable voitstor until the
300 I digstortion is grester than or eaual tao the value of the
310 ! variable maxdist, When this point is reached, Lhe outrpul of
320 I the 856G 5010 is chansgerd to the previous output and a
330 ! new increment size is used. This techniaue 2ilows for the
340 I definition of the knee of the curve., In order for the
350 ! glgorithm to rroduce useful results, the value of variahle
360 t voitstor must produce 2 distortion eausl to or sreater
370 I than the value of the variable maxdist.
380 I The resulits are then plotted on the 4050A Series screen.
320 I The tota! number of eoints is 21.
400 !
410 ! REQUIRED EQUIFMENT:
420 I AA 5001 Frosrsmmablie Distortion Analuzer.
430 I 8G 5010 Frodrammable 160 KHz Oscillator.
440 ! 40504 Series Controller
430 !
460 | FROGRAM SEGMENT VARIABLES:
470 | asprim AA 5001 primary address., Factory set to 28,
480 | sdrrim 6 5010 primary address., Factorw set Lo 28,
490 ! nsters number of voltage sters.
800 I zmparay array of progsrammed outrut levels,
510 ! thdaray array of measured total harmonic distortion.
520 I outarasy array of measured cutput.
530 I testfrea frequency at which Dlevice Under Test is tested.
540 1 voltstrt starting voltage of sweee.
550 ' voltstor sweep stop voltade.
560 I toleran tolerance for Delsy Until Settied algorithm,
570 | Counts number of counts for DUS alsorithm in AA 5001,
580 I _points number of readinds to ke within tolerance
590 ! and counts.
600 I maxdist maximum distortion sllowed Lo define knee.
610 ! rload load impedance of IUT,
620 1
630 ! OFERATING INSTRUCTIONS:
640 I Connect output of S6 5010 to input of Device Unider Test.
650 ! Connect output of IUT to ineput of AA S5001. Address of AA 5001
660 ! must be set to 28 snd addresg of S6 5010 must be set to 25, [+
&70 ! addresses are different from these factorw set addresses,
680 ! varisbles saprim ¢ AA 5001 primary address ) and sserim
690 I §6 5010 erimary address ) must be chanded accordindly,
700 !
710 ! ERRDRS:
720 b AA 5001 snd SG 5010 sddresses must he set Lo 28 and 25

Fig. 3-12. AA 5001 program example (4050A series).
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730
740
750
760
770
780
790
800
810
820
830
840
B850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1140
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350

!
!
!
{
I
I
1

1
INIT
FAGE
Aspr
Sspr
Nste
DIM
Volt
Volt
tol
toun
_POi
max
Test
Rloe
Titl
Xtit

Ytit

ON §
!

;
WEY
WEY

!
HEY

!
FRI

!

!
FRI
FRI

!

1
PRI

respectively or prodram assignment of variables aasrrim
and sserim chanded in prosram.

INSTRUMENT CONTROL :
Folls instruments on assigned addresses (AA 5001 and 56 5010).

96 96 B 36 36 96 06 96 96 36 36 96 96 96 36 36 I 6 9 36 26 36 36 36 36 36 3 36 3 36 36 36 96 96 36 36 36 36 36 36 36 6 36 96 36 6 36 36 B I 96 IE 36 36 96 36 76 It
Bedgin m2in program sedgment

im=28

im=25

pa=21

Amparay (Nsteps) »Thadaray (Nsters) sQutaray (Nsters)
strt=0,02

stop=0,2

eran=0,1

ta=1

nts=6

dist=1

freqa=1000

4=100000

e$="THD VERSUS OUTFUT FOWER"
fe$="0Outrut Fower in Waetts®
le$="THL in Fercent”

KA THEN 2530

Initislize Instruments

TE RAaerim+32,54pr im+32173,78,73,-84

TE @95,63:

Lock out the AA 5001 and the S6G S5010 front panels,

TE @17

Set up AA 5001 for THD Function in percent, filters off, RMS,
NT RAzerim:"FUNC THDFFILT OFF;RESF RMS"

Set up AA 5001 to delazw sending & reading until settled,
Set tolerance, number of counts:, and number of points.
NT @Aserim: IS ONJTOL "7 _tolerani "JCOUNTS "iCounts
NT @Aaprimi"FOINTS "j rpoints

Set up 86 5010 for test freavency, balanced output:

out ons displsy volts RMS.
NT @Sdprims: "FREQ “jTestfre«a: " iBAL ONFOUT ONIDISE VYRMS®

steprsize=(LET Voltstor)~LGT (Voitstrt)) /(Nsteps—-1)

FrI
Amp
i

NT @Seerimi"VRMS "jVoltstrt
aray (1)=Voltstrt
FRINTEAAPRIM: "FUNC VOLTISEND”

INFUT ®Azprimilutarasy (1)

PRI
INF

NT @GAserim: "FUNC THOP?SEND®
UT @AaprimiThdaray (1)

Index=1
FOR Count=LG6T (Voitstrid+ _stersize TO LGT (Voltstor) STEFP _stersize

NEX

IF
]

IF

Index=Index+l

FRINT @Sgprim:"VRMS "i10"Count
Amp arad (Index)=10"Count

FRINT @Asprim?"FUNC VOLTiSEND”
INFUT RAzprimiOutaray (Index)
FRINT @Azprim:"FUNC THDOF;SEND®
INFUT BAsprimi:Thdaray (Index)
IF Thdaray (Index)=)_maxdist THEN 1340
T Count

Index=>Ngsters THEN 1550
Resolve: Step back one step.
Index<{=2 THEN
Voltstrt=Amparay (1)

REV MAY 1984
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Fig. 3-12 (cont). AA 5001 program example (4050A series).
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1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
13530
1340
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1630
1660
1670
14680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
18490
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980

ELSE
Voltstrt=Aamparay (Index~-1)
END IF
Voltstor=Amparay (Index)
Index=Index-1
_remsin=Nsters-Index
stersize=(LGT (Voltstor) -LGT (Voltstri))/ remszin
FOR Count=LGT(Voltstri)+ stersize TO LGT(Voltstor) STEF stersize
Index=Index+1
FRINT @Sdgprimi:"VRMS "}10"Count
Amp aray (Index)=10"Count
PRINT Razprim:"FUNC VOLT7SEND®
INFUT BAarrimilutaray (Incdex)
FRINY @Azeprim: "FUNC THIF;SEND®
INFUT @GAsprim:Thdaray (Index)
NEXT Count
Outaravy=0utaras"?
Outarsy=Dutarauw/Riosd
IFinish: Test done.
CAlL Flotloor (Nsters,OutaraysThidarasy,Titles,)Xtitles,Ytitlies)
I Unlock all instruments on the bus.
CALL "RENOFF"
CALL "RENON"
OFF SRR
END
SUE Flotloor (Nsters,Outarasy,Thdarsy,Titles, Xtitles,Ytitle$)
FAGE
WINDOW 0,130,0,100
VIEWFORT 07130,0,100
PRINT "1 "iTitle$
FRINT “J"
FOR I=1"70 LENCYtitie$)
S$=SEG(Ytitle$,l 1)
FRINT USING 1700:5%
IMAGE A/
NEXT 1
MOVE 0s4
FRINT 1 "iIXtitles$
VIEWFORT 20,120,20,85
Logy=Thdaray (1)
FOR Index=1 TO Nsters
IF Thdaray (Index){Loy THEN
Loy=Thdarzy (Index)
END IF
NEXT Index
Hiv=Thdaraw (1)
FOR Index=1 T0 Nsteps
IF Thaaray (Index) YHiy THEN
Higy=Thadarsy {Index)
END IF
NEXT Index
Hig=INT (10%Hiy+1) /10
Low=INT{10%l.ow-1}/10
IF Log<{=0 THEN
Low=0
ENDIN IF
Dif=Hiv-lLoy
Lox=[.GT (Qutaray (1))
FOR Index=1 TO Nsters
IF LGT(Dutaray (Index)) {lox THEN
Lox=L6T (Qutaraey (Index))
END IF
NEXT Index

3-50

Fig. 3-12 (cont). AA 5001 program example (4050A series).
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1990 Flag=0
2000 J=-1
2010 ]
2020 J=J-1
2030 IF Lox<{J ANl Lox=>J-1 THEN
2040 Loxs=d-1
2050 Fladg=1
2060 ENIN IF
2070 EXIT IF Flag
2080 LOOF
2090 Decade=3
2100 WINDOKW Lox#10,l.ox*10+lecadexl0rlovsHiy
2110 MOVE Lox#10,Hiy
2120 DRARW Lox¥10,0Loy
2130 IRAW Lox¥10+Decade®10 Loy
2140 IRAKW Lox#l0+llecade®l0,Hiy
2150 DRAKW Lox#10,Hiy
2160 FOR F=lLox TO Lox+Decsde-l
2170 FOR Q=2 T 10
21890 T=10#L.GT(Q#107F)
2190 MOVE Trloy
27 FOR Tic=Loy TO His STEF O.I1x%Dif
RMOVE 0/,~0,01%Ii £
ROKARW 0,0,02%Dif
MOVE T»Tic
NEXT Tic
NEXT @
MOVE F*10-0,75,Loy-0, 1%Dif
FRINT "10"
KMOVE 0.7,0.05%Dif
FRINT F
MOVE Trloy
. DRAW TrHig
2320 NEXT F
2330 MOVE Fx10-0.75%5:Lou~0. 1%Dif
I . 2340 FRINT "10"
2350 RMOVE 0,7,0.05%Di0
2360 FRINT F
2370 FOR Hor=lLoy TO Hiw STEF O, 1%Dlif
2380 MOVE Lox#10-4,Hor-0,01%bi{
I 2390 IF Hor=0 THEN 2420
2400 FRINT USING "2I, 202A":iHovi 4"
2410 GO TO 2430
2420 FRINT USING "2420":"  "jHor
2430 MOVE Lox#*10,Hor
| 2440 LR&W Lox#10+llecede® 10, Hor
2450 NEXT Hor
2460 MOVE 10%LGT (Dutsrew (1)) rThadaray (1)
2470 FOR Count=2 TO Nsteps
2480 DRAK 10%LGT (DQutaray (Count)) ) Thdaraw (Lount)
2490 NEXT Count
2500 HOME
" ENI SUR
V' 5RG Handler
DIM E$ (60D
Eflag=0
FOLL Addr,StabutinaprimiSdgerim
GOSUR Adde OF 2580,2620
GO TO 2940
2580 FRINT @asprimi"ID?jERR?"
29590 INFUT ®Aserimib$
2600 Addr=AsPrim
2610 GO TO R6T0O
I Fig. 3-12 (cont). AA 5001 program example (4050A series).
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2620 FPRINT @Sgerim:"IN7JERR?"

2630 INFUT @SdgprimifEs

2640 Addr=Sgerim

2650 L=FOSCE$, "ERR", 1)

2660 Error$=SEGES$,L,10)

2670 Error=VAL (Error$)

2680 S=LEG(E$,B,6)

2690 IF S$="AAS001" AN Error=601 THEN
2700 Eftsg=1

2710 END IF

QA720 IF S$="AA%001" AND Ervror=701 THEN
2730 Efiag=2

2740 ENDI IF

2750 IF S%="AA%S001" ANI Errvor=70% THEN
2760 Eflag=3

2770 END IF

2780 IF S$="AAB001" AND Errvor=704 THEN
2790 Eflag=4

2800 END IF

2810 IF Eflad=1 THEN

2820 E$=E$&"Iisrizy Overrange"

2830 END IF

2840 IF Eflag=2 THEN

2850 E$=E$&"Insufficient Inrul Level”
2B60 END IF

2870 IF Eflag=3 THEN

2880 E$=E$&k"Excessive Inpul lLevel”
2890 END IF

2900 IF Eflasg=4 THEN

2910 E$¢=E$& "Unsettied Reading”

2920 ENDIIF

2930 FRINT E$), "ADDRESS = "jAddr,"STATUS = “jStabwut
2940 RETURN

2950 END

Fig. 3-12 (cont). AA 5001 program example (4050A series).
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‘ 100 D 3606 3696 36 36 96 36 36 36 36 36 36 36 96 6 36 36 36 36 36 36 6 36 36 36 06 26 36 36 96 36 6 36 6 06 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 96 M 36 96 36 26 3 3 26 36 36 34 36 06 36 6
I 110 Ioewndnxnn®xi® TOTAL HARMONIC.- DISTORTION VERSUS QUTPUT POWER %% %% %% %% % %%
120 § 00606 06 06 6 06 00 30 36 36 30 36 36 96 36 6 36 36 36 96 6 30 6 36 26 B 6 36 30 6 36 36 96 36 36 36 36 36 36 36 36 36 36 06 36 96 36 36 6 36 3 36 36 96 36 36 6 36 36 26 36 96 96 36 6
130 '
140 I For 4041: Juiy 22, 1983 Revised: Sertember 28, 1983
150 !
160 ! Copurisht (c) 1983 Tektronixs Inc. All rishts reserved. This
170 ! software is provided on an "as is"” basis without warranty of
180 { any kind, It is not surrorted.
190 !
200 ! This program may be reproduced without prior permission, in whole
210 I or in part, by the oridinal purchaser, Cories must include the
220 | shove copyright and warranty notice.
230 !
240 i PURPOSE:
250 | Records the totel harmonic distortion of 8 sustem to 3 logarithmicaily
260 ! increasing inrut sidgnal at a freauency determined by variable testfreq.
l 270 | The voltasge is increased from the value of the varisbhle voltstrt to
280 ! the value of the variable voltstor until the distortion is dreater than
290 I or eauzl to the value of the varigbhle maxdist. When this epoint is
300 ! reachedr the output of the SG 5010 is changed to the errevious and 3
I 310 I new increment size is used., This technique sllows the definition of
320 ! the knee of the curve. In order for the algorithm to produce useful
330 ! results, the value of varishle voltstor must produce a3 distortion
340 | equal to or slightiy dgreater than the value of the variable maxdist.
350 ! The results are then eprinted out on the 4041 printer. The total number
l 360 ! of roints is 21,
370 !
380 ! REQUIRED EQUIFMENT:
390 ! AA 5001 Frogrammahbie Distortion Analuzer.
400 I §G 5010 Prodgrammable 160 KHz Oscillator.
I 410 I 4041 Controller ((VZ.0)
420 !
430 ! PROGRAM SEGMENT VARIABLES:
440 I aarrim AA 5001 eprimary address. Fectory set to 28.
450 L sgprim 56 5010 primsry address, Factorw set to 25,
460 ! aa AA G001 todgical unit number,
470 [I-Y"] S6 5010 logical unit number,
480 I naters number of voltadge steps.
490 ! amparey array of eprogrammed outrut levels,
I S00 ! thdaray array of measured total harmonic distortion.
510 1 putaray erray of messured cutrut.
520 ! testfrea freauency at which Device Under Test is tested.
530 I voltstrt starting voltese of sweep.
5S40 I voltstor sweer stor voltade.
550 t toleren tolerance for Delasy Until Settled azlgorithm in AA 5001.
560 ! counts number of counts for DUS aldorithm in AA 5001,
570 ! points number of readinss to bhe within tolerance and rPoints,
580 P maxdist maximum distortion allowed to define knee of curve.
S%0 f rioad load impedance of DUT,
600 !
410 ! BFERATING INSTRUCTIONS:
620 I Connect output of S6G 5010 to inrut of llevice Under Test.
630 t Connect outrut of DUT to input of AA S5001. Address of AA 5001
640 ! must be set to 28 and address of 86 5010 must be set to 25, IF
4650 ! addresses sre different from these factory set addressess then
I 660 ! varisbles asprim ¢ AA 5001 primary address ) and sgrrim (SG §010
670 i primary address ) must be chansed accordingly,
680 !
690 ! ERRORS:
700 ! No GFPIE or tsrpe error handiers are linked so 4041 prints default sustem
I 710 I error messages and stops if such errors occur (instrument rpower is off
7320 ' or tape caracity exceeded, etc.).,
I I Fig. 3-13. AA 5001 program example (4041).
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730 !
740 I INSTRUMENT CONTROL: I
750 i Folls all instruments on selected rort.
760 !
770 § 396 36 96 36 36 36 36 06 36 96 3 36 3636 06 06 38 3 36 96 36 36 36 96 96 36 26 D 36 96 0 36 3636 36 3 36 96 36 3 36 36 3 3 3 36 9 6 36 36 3 36 36 96 36 36 6 3 36 06 06 06 36 36 M N
780 ! Redgin main prodram segment I
790 Init sl
800 Select “dgpibOl”
810 On sra then cail handlier
820 Londg stepsizercountrvoitstrtrvoltstor
830 Integer saprimssgprimssarsgrnsters
840 Set fuzz 7,1.0E-14:,15,1.0E-64
850 Asprim=28
8460 Sgprim=25
870 A3=280
880 S¢=250
890 Nsters=21
?00 Dim amparay (nsters) rthdarasv (nsters) routaray (nsters)
910 Long stersize
920 Voltstrt=0.02
730 Voitstop=0.2
240 Toleran=0.1
950 Counts=1
260 Foints=6
970 Maxdist=1
980 Testfrea=1000.0
990 Riosd=1,0E+3
1000 Titie$="THD VERSUS OUTPUT FOWER"
1010 Xtitle$="0utrput Fower in Watts"
1020 Ytitlie$="THD in Fercent"”
1030 Oren #aa!"seribOd(pri="&stré(sarrim&”) "
1040 Open #sgidgpibO(pri="&stré(sgrrim»&") "
1050 Open #2000:"prin:”
1060 Enzgkile sr«q
1070 !
1080 I Initialize Instruments
1090 Hbyte atn(mts,asprim+32,sdprim+32)»"INIT"reciratnunt uni)
1100 ! Lock out the AA 5001 and the SG6 5010 front ranels.
1110 Whyte (lo
1120 I Set up AA 5001 for THD Function in percent, filters off, RMS Response.
1130 Print #aa:!"FUNC THDF;FILT OFF;RESF RMS"
1140 ! Set up AA 5001 to deliasy sending & reading until settled,
1150 ! Set tolerance, number of counts, and number of eroints for DUS algorithm.
11460 Frint #2s:"DUS ON}TOL" toleran, "COUNTS"icounts, "FOINTS"jroints
1170 I Set up 86 5010 for test frequency:, balanced output, out on» diserlay volts RMS.
1180 Frint #sg!"FREQ"jtestfrea, "BAL ONJOUT ONJDISF URMS" l
1190 Stersize=(ldt(voltstor)~lgt (voltstrt))/(nsters~1)
1200 Frint #sg:"VURMS"jvoltstirt
1210 Amparag (1) =voltstrt
1220 Input epromet "FUNC VOLTISENG" #azsioutarawdl)
1230 Input prompt "FUNC THOFISEND" #aaithdaraw (i) I
1240 Index=1
1250 For count=ldgt(voltstrti+stersize to ldbt(voltstor) ster stersize
1260 Index=index+1
1270 Frint #sg!"VRMS"710"count
1280 Amperay (index)=10"count I
1290 Input prompt "FUNC VOLTISEND" #aaioutaray (index)
1300 Input prompt "FUNC THDFSEND" #asithdaray{index)
1310 If thdaray(index)>=maxdist then exit to resolve
1320 Next count
1330 If index>=nsters then goto finish
1340 Resolve! ! Ster back one sters.
1350 If index<{=2 then voltstrt=amparav(l) else volistrt=amprarav (index-1)
Fig. 3-13 (cont). AA 5001 program example (4041). I
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. 1360 Voiltstor=amearay (index)
1370 Index=index~1
13890 Remzin=ngsteprs-index
1390 Stersize=(ldgt(voltstor)-lgt(voltstrt))/(remain)
1490 For count=igt{voltstrt)+stersize to lgt{volistor) ster stersize
1410 Index=index+1
1420 Frint #sg:"VRMS";10"count
1430 Amparay (index)=10"count
1440 Input prompt "FUNC VOLTISEND" #assioutarsy (index)
1450 Input prompt “FUNC THDF;SEND" #sa!thdaravw (index)
1460 Next count
1470 Outarav=ouvtaray™2/rload
1480 Finish: I Test done.
1490 Out_data: call printoutinsters,outaray,thdaray)
1500 P Unlock a8l instruments on the bwus.
1510 Wbyte ren(0),ren(l)
1520 End
1600 Sub printout(nsterssoutarsy,sthdarazsy) loczl count
1610 Frint using "FA4XFA" #2000:"0UTFUT POMWER™,"THO"
1620 Print using "20A" #2000 " —m e e e "
14630 For count=1 to nsters
1640 Frint using "7JA3X7.4GA" #2000ioutaraw (count) " "W",thdaray (count)» %"
1650 Next count
1660 Return
1670 End
1700 Subk handier local e$,stabut,sddr,eflas
1710 Dim e$ to 60
1720 Eflag=0
1730 Foll stabytraddr
1740 Input prompt "ID7J;ERR?" #addries$
1750 If seg$(e$,8,6)="AAS001" and valc(e$rposle$,"ERR",1))=601 then eflag=1l
1760 If sedg$(e$,B,6)="AA5001" and valc{e$,ros(e$,"ERR",1))=701 then eflassg=2
1770 If sed$(e$,8,6)="AAS00L" and valc(e$,ros(es,"ERR",1))=703 then eflag=3
1780 If sedg$(e$,B,6)="AA5001" and valcl{e$,ros(e$) "ERR",1))=704 then eflas=4
1790 If eflad=1 then e$=e$&"lisrliay Overranse"”
1800 If eflag=2 then e$=es&"Insufficient Input Level”
. 1810 If efladg=3 then e$~e$&"Excessive Input Level"
1820 If eflag=4 then e$=e$&"Unsettled Reading"”
1830 Print using "FAL=FA2DL=FA3DL" #2000:e¢," "ADDRESS = ",addr,"STATUS = "sstabut
1840 Resume
1850 End

Fig. 3-13 (cont). AA 5001 program example (4041).
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Section 4—AA 5001

THEORY OF OPERATION

Introduction

Refer to the block diagram located in the foldout pages
of this manual for a brief description and overall view of the
AA 5001 operation. A detailed circuit description follows.

Input Amplifier <>

The input amplifier is designed for low noise and distor-
tion. The input configuration is differential with single-ended
output. This circuit provides good common mode rejection
for suppression of ground loop currents and other unwanted
signals which may be present on both input leads. The input
stage is also protected to withstand at least 200 V rms on
any input range.

The input amplifier gain is set by the logic circuitry at
0 dB (unity), +10 dB or +20 dB. The logic circuitry controls
the gain so that the signal voltage at the output of the ampli-
fier remains between 0.75V and 3.0 V rms. An attenuator,
prior to the amplifier, provides additional gain settings from
—10dB to —40dB in 10dB steps. The actual gain or
attenuation selected depends on the input voltage level (or
the setting of the INPUT RANGE switch if not in AUTO
RANGE). For example, the 200 V Input Range corresponds
to 40 dB of attenuation and amplifier unity gain.

The input signal, from the front panel connections or the
rear interface input (selected by front panel switch S6181)
enters the input amplifier through P4070/J4070. Each input
is ac coupled through C6070 or C4070. The signal then
passes to the differential input attenuator hybrid, R2052.
These resistors are laser trimmed and ratioed to maintain
gain accuracy and common mode rejection. Relays K2052,
K2060, K2061, K2070 and K2071 select attenuation from
10 dB steps. Frequency compensation of the attenuator is
provided by C2061, C2051, and R2051.

When there is no attenuation (0 dB), DS3050 and
DS3060 limit the input current under overload conditions.
The current passing through the lamps warms their fila-
ments, increasing their resistance. These lamps will sustain
120 Vac indefinitely and 200 Vac for at least 30 minutes. If
the AA 5001 is subjected to greater overioads in the 0 dB
attenuator position, the lamps act as fuses. When any
attenuation other than 0 dB is selected, the resistance in the
hybrid network provides current limiting. The inputs are
clamped by Zener diodes VR4071 and VR4070 through four
diode connected transistors Q4060, Q4061, Q4070 and

REV MAY 1984

Q4071 and four diodes CR4072 through CR4075. When the
post attenuator voltage on any scale exceeds about £10V,
one set of transistors turns on to limit the voitage at diode
connected U4050A and B. The effect of the nonlinear ca-
pacitance of clamp diodes CR4072, CR4073, CR4074 and
CR4075 is eliminated by maintaining a constant voltage
across the diodes via a bootstrap arrangement from the
outputs of U4050A and B.

The input signal is buffered by low noise amplifiers
U4050A and U4050B. On the 0 dB through 40 dB attenua-
tion ranges, these buffers provide unity gain. Relays K2050
and K2051 change the gain to +20 dB or +10 dB, respec-
tively, by adding resistors R4056D or R4056E. Capacitors
C4053 and C4062 provide frequency compensation.

The buffer outputs are combined into a single-ended out-
put signal by U4061 (gain=1.5). This signal is then routed to
the automatic gain control circuitry (agc) and input amplifier
level detector.

The gains of the combining stage and the buffers are
controlled by hybrid resistor R4056. These resistors are la-
ser trimmed and ratioed to insure gain accuracy and com-
mon mode rejection.

The signal level at the output of the input amplifier is
detected by active rectifier U4041, in conjunction with
CR4041 and CR4042. This full wave rectified signal is fil-
tered by U4042A with C3045 and routed to the logic cir-
cuitry through J1060, pin 1. Recovery from overload is
provided by VR3041. Resistor R4040 sets the filter gain so
that, with 2 V rms into the AA 5001 input on the 2 V scale
(3V at pin 6 of U4061) the output at pin 1 of U4042 is
6 vdc.

The gain setting driver relays, K2052 through K2071, are
driven by the inverting amplifiers within U1060. Control sig-
nals from the logic circuitry enter the input board through
P1060-J1060, pins 2 through 9, with one line at a time high
(about +12 V). This logic high causes a low at the output of
the inverting amplifier and closes the relay. When either
0dB, +10dB or +20dB (pins 6, 7 or 8) is activated,
K2052 activates directly or by Q1070 and U1050B. In
AUTORANGE, the logic circuitry selects the proper input
attenuation or gain to maintain 0.75 V to 3.0 V at U4061 pin
6, for inputs greater than approximately 50 mV.
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Automatic Gain Control <2>

The output of the input amplifier feeds the agc circuitry at
levels between 0.75 V and 3.0 V for inputs greater than ap-
proximately 50 mV, and the agc automatically adjusts the
signal to a constant 1.61 Vac. This is the reference level for
the distortion measuring circuits.

The agc circuitry is composed of attenuator R4053,
U5041, U5051, R4055, and amplifier U4051. The control
element in the agc is a pair of light-dependent resistors
(LDRs), U5041 and U5051. These devices consist of a light
emitting diode and a semiconductor resistance cell in one
package. As more control current is forced through the
LEDs, the cells are illuminated more brightly and their cells
resistance decreases. This causes more signal to shunt to
ground.

The control circuitry for the agc consists of active recti-
fier, U4042B with diodes CR4052 and CR4051. The filters
are composed of U4062A and U4062B and associated com-
ponents. This circuitry seeks to keep the voltage at the out-
put, pin 6 of low noise operational amplifier U4051, to

approximately 1.61 V. This output voltage is varied to cali-
brate the THD measurements by adjusting R1051, the THD
CAL control.

The output of U4051 is fullwave rectified by U4042B with
diodes CR4051, CR4052 and integrated by U4062A and
C5061 with the reference current from R5041 and R4042.
Ampiifier U4062B in conjunction with C5060, C5062,
R5063, R5064 and C5063 with R5065 provides additional
filtering of the rectified voltage to reduce distortion intro-
duced by the agc action. Transistor Q5071 provides the cur-
rent drive necessary for the LDRs, while VR5051 linearizes
the open loop gain of the agc loop to optimize transient
response at all signal amplitudes.

Notch Filter @

The leveled output from the agc (U4051) provides the
input for the notch filter. The notch is formed by summing
the output of an inverting band pass filter with the input
signal. See Fig. 4-1. Operational amplifier U4020, and asso-
ciated resistors and capacitors comprises a muitiple feed-
back path inverting band pass filter. Amplifier U3010A is an

ANA-

U3010A

SIGNAL _L
INPUT
U4010

(N
C:‘:tlrlol >_

NOTCH
FILTER
OUTPUT

In-phase
Reference

Quadrature
L 4 MV Reference
U3020A
Frequency
Control > ‘ 1 M A%
—_> U4021
&EH
->
U5010 -
u30208

4598-13

Fig. 4-1. Simplified notch filter.

4-2
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inverting summer. Filter tuning is accomplished in half de-
cade bands by switching both resistors and capacitors. Ca-
pacitors are switched each decade. Relay K4031 is
energized for input frequencies below approximately
10 kHz. When below approximately 1 kHz, K4032 is also
activated, while below approximately 100 Hz, K5030,
K4032, and K4031 are used. K4030 is energized in the up-
per half of each decade reducing the tuning resistances by a
factor of 3.2 thus scaling up the frequency range by a factor
of 3.2. Continuous tuning within each half decade is
achieved by adjusting the impedance of an electronic resis-
tor (U4021A and B) with LDR opto isolators U4011 and
U5010. As the LDR resistance rises, the electronic resistor
value decreases, at the junctions of the outputs of R3026
and R5033, raising the filter frequency.

This circuit technique, although unusual, provides a good
compromise between residual noise and distortion sources
inherent in U4021, and LDR’s U4011 and U5010.

U3020B feeds back a portion of the notch output to the
electronic resistor keeping the Q of the bandpass filter
nearly constant, as it is tuned.

Minor variations in the gain of the band pass filter (which
causes incomplete cancellation of the fundamental) are
compensated by a third LDR, U4010. Components C4021,
R5032 and C5031 provide additional gain compensation.
Drive signals for the LDRs come from the control loop cir-
cuitry. Synchronization signals, to run the control loops,
come from the outputs of U4020 and U3020A.

Frequency Band Discriminator <5>

The signal from the junction of R2026 and R3021 located
on schematic 2 is squared by a Schmitt trigger, composed
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of Q1041 and Q1042. The frequency band is determined by
measuring the period of the resulting squarewave. When the
input goes high, the outputs of U2050 change state. Assum-
ing the Q outputs are high, the capacitors in the four rc
networks (that are connected to the Q outputs of U2050)
start to charge. The capacitor voltage on each network is
compared via U2051 to a reference voltage developed
across R2065, R3060, and R3061. When the input signal
again goes high, the outputs of the comparators are latched
in U2042. Simultaneously, the outputs of U2050 go low to
discharge the capacitors in the rc networks in preparation
for the next cycle.

If the period of the input is more than half the RC time
constant, the capacitor voltage will be above the threshold
and the comparator output is high at the transition. See Fig.
4.2, Discrimination of half decades is obtained by selecting
the appropriate RC network via a CMOS switch (U2060)
and comparing it to a higher reference voltage at pin 6 of
U20518. The last column in Table 4-1 shows the inputs for
U2060. If the input frequency is below the band switch point
of the selected decade (about 2.8 kHz for the 1 kHz to
10 kHz band) the output of U2051 is low. Resistors R2054,
R3052, R2052, and R2050 provide a slight hysteresis at
each decade edge, while R1515 provides hysteresis at half
decade points. This hysteresis prevents random band
switching when measuring signals close to the transition
frequencies.

A bounce eliminator, U2041, prevents random band
changes caused by grossly non-periodic signals. Capacitor
C1041 sets the internal clock frequency of U2041 to ap-
proximately 100 Hz. The input state to U1400 must be sta-
ble for four clock cycles or 0.04 seconds for any change in
output to occur.

4-3
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Fig. 4-2. Frequency band discriminator.
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Table 4-1
TRUTH TABLE FOR U2042 OUTPUTS

Fin (Hz) Q Q Q Q U2060

2042A u2042C u2042D U2042B input

pin 3 pin 10 pin 15 pin 7 pin no.
10-28 L H H H 4
28-95 H H H H 4
95-280 L H H L 12
280-950 H H H L 12
950-2.8k L H L L 14
2.8k-9.5k H H L L 14
9.5k-28k L L L L 13
28k-100k H L L L 13

Notch Filter Control @

The notch filter is controlled by demodulating the in-
phase and quadrature phase (shifted 90 degrees) compo-
nents of the notch filter output referenced to the input
fundamental signal. See Fig. 4-1. The in-phase reference
inputs to pin 2 of U1020A, and the quadrature phase refer-
ence inputs to pin 6 of U1020B. When the notch frequency
is correctly tuned, there is no quadrature phase component
at the notch filter output. When the fundamental null (maxi-
mum amplitude rejection) is adjusted correctly, there is no
in-phase component in the notch filter output.

The notch filter output is amplified by U3010B and
U1011B. A total of 50 dB of gain is provided by these ampli-
fiers. Differential input to the demodulators (U1010) is pro-
vided by U1011A. The output of this amplifier stage is
rectified by CR1010 and CR1011. This signal is amplified by
Q2010 and filtered by C2011 to control the resistance of
FET Q2011, thus providing automatic gain control. This loop
serves to optimize and level the input to the demodulators
that generate the tuning and nulling error voltages. The am-
plifier gain is raised by Q2012 in all but the lowest funda-
mental frequency decade.

As stated earlier, the in-phase component of the funda-
mental derived from the output of the bandpass filter U4020
(located on diagram 2) feeds pin 2 of U1020A. This circuitry
forms a CMOS compatible logic signal to drive the CMOS
multiplexer, U1010. The quadrature component of the fun-
damental derived from U3020A (diagram 2) similarly feeds
pin 6 of U1010B. The switching arrangements of U2020 are
shown in Table 4-2. The input to U2020A is switched be-
tween the inverted (pins 1 and 13) and the normal (pins 2
and 12) output of the notched filter at rate and phase deter-
mined by the in-phase signal at pin 10. The input to U2020B
is also switched between the normal and inverted inputs to
U1010 at a rate and phase determined by the quadrature
signal at pin 11. The outputs of U1010 represent the syn-
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chronously demodulated in-phase and quadrature compo-
nents of the fundamental, present in the notch output signal.

These outputs are integrated by U2020A, for the ampli-
tude control loop and U2020B for the frequency control
loop, buffered by Q2021 and Q2024, to drive the respective
LDR opto-isolators in the notch filter. The net dc polarity of
the signals at pins 15 and 14 determine, after passing
through integrators U2020A and U2020B, the direction of
frequency change and amplitude change necessary to prop-
erly set the notch frequency and null the fundamental. Ad-
justments R1023 and R1031 trim out the effects of offsets
in the operational amplifiers enabling adjustment of the
loops for best nulling of the fundamental frequency. When
stabilized, the dc signal at pins 14 and 15 of U1010 is essen-
tially O V.

The gain of the frequency control integrator is increased
by Q2023 in all but the iowest frequency decade. Compo-
nents VR2022, VR2023, R2018, C2010, CR2024, and
CR2025 help speed the frequency control integrator for
large control errors. VR4010 linearizes the open loop gain of
the frequency control loop.

Table 4-2
INTERNAL CONNECTIONS IN U1010 DEPENDING
ON LOGIC STATES OF PINS 10 AND 11

Logic Level Pins 11, 10 | Internal Connections Pins

12t0 14 & 2to 15
13to 14 & 2to 15
12to 14 & 1 to 15
13to 14 & 1to 15

0
1
0
1
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Distortion Amplifier

This circuitry amplifies the distortion components from
the THD notch filter or the IMD section, as well as providing
additional gain for the three lowest input ranges in leve!
function.

Multiplexer U2040, selects the input source for the dis-
tortion amplifier. The four sources are: input stage pins 5
and 15, input stage less 10dB pins 1 and 13 (through
R2033 and R2032), THD notch filter pins 2 and 4, and IMD
pins 12 and 15. Control of U2040 is through the level and
IMD switches, as well as the output of U3021A as shown on
the schematic. In the IMD mode, Q2042 turns on. This ac-
tion shorts the THD input to U2040 to prevent possible
crosstalk. In both the THD and IMD, Q2041 also turns off,
to prevent crosstalk.

The distortion amplifier gain is controlled by muitiplexer
U2031. The input to U20308B, attenuated by R2036, R2037
or R2041 is supplied from U2031. See Table 4-3. A gain of
+46 dB is provided by U2030A and B. The output of
U2030A supplies a 4 V rms full scale signal to the filters.

Filters and AC-DC Converters (Standard
Instruments Only)

The output of the distortion amplifier enters the main
board through J1042 driving the weighting filters and the
distortion amplifier ranging level detector. The detector,
composed of U4030A and U4030B, fuli wave rectifies and
filters the distortion amplifier output. This dc signal goes to
the logic board to control auto-ranging of the distortion
amplifier.

The weighting filters consist of U2023A, U2023B,
U3021B, U3021A and associated resistors and capacitors.
The signal from the distortion amplifier passes through the
330 kHz filter before passing to the remaining filters. Output
from the filters is multiplexed by U1021 to the input of
buffer, U4020A. Table 4-4 is a truth table for U1021.

Table 4-4
TRUTH TABLE FOR U1021
B A |ON CHANNELS
0 0 X0 | YO {WEIGHTING
0 1 X1 | Y1 |BANDPASS
1 0 X2 | Y2 (80 kHz LOWPASS
1 1 X3 | Y3 (330 kHz LOWPASS

The highpass filter (three pole 400 Hz Butterworth) is
composed of U4020B, C4012, C4011, C4010, R4012,
R4010, and R4011. This filter is driven by U4020A. When
the highpass filter is disabled, U3020 connects pins 1, 13,
14, and 15 thus shorting the output of U4020A directly to
the input of U4020B. R4013, R4014, and C4013 provide
10 Hz response compensation for low frequency accuracy.

Output from the highpass filter, U4020B, connects to the
front panel Function output connector and the Cy channel of
U3020. The AUXILIARY INPUT on the front panel connects
to the Cx input through protection components R3022,
CR4020, and CR4021. U20308B connects to either the AUX-
ILIARY INPUT or the output from U4020B depending upon
the state of the EXT control signal.

After filtering, the signal is converted to a dc voltage by
both rms and average techniques. Rms conversion is ac-
complished in U3031 (pin 10 out) using an implicit comput-
ing approach. The averaging capacitor is C3032. A low pass
filter, U2040A, reduces readout jitter due to low frequency
noise or ripple.

The averaging rectifier is U2030A with diodes CR2031
and CR2032. The rectified output is smoothed and filtered
by U2040B, C1040, and associated components. The aver-
age detector output connects to U2040A via Q3040 in the
average response mode, overriding the rms converter.

Table 4-3
GAIN AND SWITCHING THROUGH U2031
Logic Level Total
Pins Gain Through u2041 Internal Connections
9 10 Dist Amp Gain pins
00 +6dB 0dB 13to12and 3to 1
01 +26dB 0dB 13to14and 3to 5
10 +46 dB 0dB 13to15and 3to 2
11 +66 dB +20dB 13to 11 and 3 to 4

4-6
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Filters and AC-DC Converters (Option 02
Instruments Only)

The output of the distortion amplifier enters the main
board through J1042 to drive the filters and the distortion
amplifier ranging level detector. This detector, composed of
U4030A and U4030B, full wave rectifies and filters the dis-
tortion amplifier output. This dc signal goes to the logic
board to control the distortion amplifier autoranging.

The filters consist of U2023A, U2023B, U2021B,
U2040A, U2040C, and U2040D with associated resistors
and capacitors. The signal from the distortion amplifier
passes through the 330 kHz filter before passing to the
80 kHz LO PASS and AUDIO BAND PASS filters. The
weighting filter input is taken directly from the distortion am-
plifier output. R2035 provides gain calibration adjustment
for the CCIR weighting filter. Output from the filters are
multiplexed by U1021 to the input of buffer U4020A. Table
4-4 is a truth table for U1021.

The high pass filter {three pole 400 Hz Butterworth) is
composed of U4020B, C4012, C4011, C4010, R4012,
R4010, and R4011. This filter is driven by U4020A. When
the high pass filter is disabled, U3020 connects pins 1, 13,
14, and 15, shorting the output of U4020B directly to the
input of U4020B. Components R4013, R4014, and C4013
provide 10 Hz response compensation for low frequency
accuracy.

Output from the high pass filter, U4020B connects to the
front panel FUNCTION OUTPUT connector and the Cy
channel of U3020. The AUXILIARY INPUT, on the front
panel, connects to the Cx input through protecting compo-
nents R3022, CR4020, and CR4021. U2030B connects to
either the AUXILIARY INPUT or the output from U4020B,
depending upon the state of the EXT control signal.

After filtering, the signal is converted to a dc voltage by
both rms and quasi-peak techniques. Rms conversion is ac-
complished in U3031 (pin 10 out) using an implicit comput-
ing approach. The averaging capacitor is C3032. A low pass
filter, U2021A, reduces readout jitter due to low frequency
noise or ripple.

The quasi-peak convertor consists of full wave rectifier
U20408B, peak detector U4031 and U3030A, and averager
U3030B and their related circuitry. The input to the full wave
rectifier is normally connected through R2022, except for
the special case of simultaneous CCIR weighting filter and
quasi-peak response selections. In this case, Q2021 turns
on directly connecting the output of the CCIR weighting filter
from U2040A to the full wave rectifier. This causes a gain
calibration shift of the weighting filter, depending upon the
response selection. With RMS response, the 0dB fre-
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quency is nominally 2.0 kHz. However, with quasi-peak re-
sponse, it shifts to 1.0 kHz.

The output from the full wave rectifier, U2040B, passes
to pin 2 of U4031. This circuitry rapidly charges C3053 to
the peak value of the input waveform. This peak voltage is
referenced to the input through U3030A with R4055, provid-
ing gain calibration adjustment. U3030B, C3052, and R3033
low-pass filter the charged peaks on C3053 and pass the
signal on to the peak hold circuit, composed of U3030D and
U3030C.

The purpose of the peak hold circuit is to allow short
peak pulses to be accurately measured and displayed on
the digital readout. Capacitor C3038 is charged to positive
peaks through CR4033 until U3030D inputs at pins 12 and
13 are nearly equal. C4031 is also charged through
CR4034. When the peak disappears, CR4033 reverse bi-
ases, and C3038 maintains the peak voltage which is buff-
ered through U3030C and connected to the convertor
output through Q3040 and U2021A. The voltage across
C4031 decays through R4035 generating approximately 1
second time delay. The voltage across C3038 remains con-
stant until the voltage across C4031 drops to about 7 V
below the level on C3038. C3038 then discharges through
Q4030, operating as a low leakage zener diode. The quasi-
peak detector output connects to U2021A via Q3040, in the
quasi-peak response mode, overriding the rms converter.

dB Converter

The dB section is fed by the dc output voltage from the
selected detector. Shown on this schematic are the dB con-
verter, dB/Volts switch, offset generator, dB ratio circuit,
and a voltage reference.

The dB converter consists of quad operational amplifier
U4111, transistor array U5101 and associated circuitry. The
input to the converter is a 0-4 V dc signal from the selected
detector and a 6 V reference. The output is a dc signal at
U4111 pin 1. This signal is proportional to the log of the
ratio of the dc input signal to the reference voltage as de-
scribed in the relationship:

lc for US101A
Ic for U5101B
K is a constant and Ic is the noted coliector current. The

converter output is zero when the input voltage is 1.549 V,
with a scale factor of —100 mV/dB.

E = Kxlog

Operational amplifier U4111D provides a constant collec-
tor current in U5101B while holding the collector voltage at
0. The collector voltage of U5101A is held at 0V by the
action of U4111C. The collector current in U5101A varies
with the input voltage. When the two collector currents are
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equal (at Vin = 1.549 Volts), U5101A pin 2 is at 0 V and
U4111C pin 8 is at 0 V. The offset voltage of the differential
pair and U4111A is adjusted by R8101 (0 dB Adjust), which
sets the 0 dB output level. Compensation for the offset volt-
age of U4111C (—40 dB Adjust) is provided by R8091. This
provides correct log conformity at low input voltages. Inver-
sion of the dB output is provided by U4111A. Pin 1 of
U4111A also provides the dB voltage to the bar graph
display.

The three remaining transistors in U5101 serve as heat-
ers to maintain the differential pair (U5101A and B) at a
constant junction temperature. The voltage at U5101 pin 3
is proportional to the internal temperature of U5101. This
voltage is compared with the reference voltage and any er-
ror is amplified by U4111B. The amplified error signal drives
Q3111 which supplies current to the heater transistors. The
—20 dB Adjust, R2161, sets the internal junction tempera-
ture of the differential pair for the correct scale factor.

dB Offset Generator @

The offset generator consists of U4121, U7101 and
R7101. This circuitry provides a dc offset voltage that is
added to the log converter output at the input of operational
amplifier U4121C. This voltage is set by input from the logic
section and corrects dB measurements for the overall gain
in the signal path.

The reference voltage is divided by R7101 into six offset
voltages. Muitiplexer U7101 selects one of these six volt-
ages (or ground) and suppilies it to U4121D. The gain setting
resistor for U4121D, as well as a resistor in series with its
output, is included in R7101. The offset output is supplied to
U4121C through R8111.

This signal is routed to U2151, a multiplexer, which se-
lects the dB-processed voltage (+10 mV/dBj) or the voltage
directly from the selected detector. This voltage is supplied
to the DVM section. In the distortion modes, R3173 pro-
vides a small offset so that the 0 dB reference is changed
from 0.775 V (0 dBm) to 1 V corresponding to 100%. In the
dB ratio mode, U4121C also adds the stored reference volt-
age from the dBr section supplied via pin 5 of U2151.

dB Ratio Circuitry @

The dB ratio circuitry allows selection of any input volt-
age as the 0 dB reference. This is accomplished by adding a
dc offset voltage from pin 15 of R7121 to pin 9 of U4121
through multiplexer U2151C. This causes 0 V at pin 8 of
U4121C at the desired reference input voltage.

Amplifiers U6121C and D with resistor network R7121
form a digital-to-analog converter which supplies the dc off-
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set to the input of U4121C. This converter is driven by an 11
bit binary counter composed of U6111 and U7111. This
counter is controlled by dual flip-flop U7161B which is sup-
plied with a clock signal from the gated oscillator composed
of U7151A and B.

When the dB ratio button is pushed (grounded), a
debounce circuit, composed of U7151C and D, causes pin 3
of U7161A to go high. A short time later, determined by
R8131 and C8135, pin 4 of U7161A goes high, terminating
the high at pin 1. A positive pulse appears at U7161 pin 1,
resetting counters U6111 and U7111 and flip-flop U7161B.
This allows the oscillator to start. The oscillator increments
the counters changing the voltage offset. When the 0 dB
reference button is pushed, the counter starts with the most
negative voltage offset and increments in the positive direc-
tion. The output of U4121C connects to comparator
U6121B. When the output of U4121C is 0 V, U6121B pin 7
goes high, causing U7161B pin 12 to go low at the next
clock pulse. This action stops the oscillator. Future dBr
readings are referenced to this voltage. Pin 1 of U6121A
goes positive a short time before U6121B pin 7. This
switches the oscillator to a lower frequency through Q8161
and C7135 to prevent the circuits from overshooting the
correct value.

6 V Reference @

A 6 V reference voltage to the dB converter, offset gen-
erator, dBr section, and dvm is provided by U4121A and
VR2143.

T ROS

The DVM section accepts the dc voltage from the dB
converter or directly from the ac selected to dc converter
and drives the digital display. The dvm input is proportional
to the input signal voltage, the percent distortion or the log
(dB) of the selected function. An LSI analog-to-digital con-
verter with display drivers, U2050, drives the respective
segments in LED display. Overrange indication is supplied
internally in U2050. Reference voltage adjustment for the
correct full scale reading is provided by R2064. Other exter-
nal components support the internal operation of U2050.

The most significant LED module, DS1022, is controlled
by U1060D and Q1060. This digit displays blank, 1 or 0. The
0 is displayed only in the 0.2% distortion range.

If a decimal point is needed in LED display DS1021, pin 2
of UT1060A is low. This assures that pin 11 of U1060D is
also low and illuminates the two segments comprising the
one (1) in the most significant digit module, DS1022. Pin 19
of U2050 is high when a 0 is required and low when a 1 is
required. The one is changed to a zero by illuminating an
additional four segments of DS1022. The minus sign to the
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left of the most significant digit 15 of R1333 to pin 9 of
U1313C. This causes 0 V at pin 8 of U1313C at the desired
reference input voltage.

The ten operational amplifiers, U3050A, B, U3051 and
U3062 comprise the drivers for the bar graph display. The
analog signal from the dB converter is applied to the nega-
tive inputs of these amplifiers. The input resistance dividers
are selected so that only one operational amplifier at a time
is operating in the linear region. There is approximately
2.5 dB between each segment, with a slight overlap from
one segment to the next.

Display Board <3>

The four LED digit display modules and the sign module
are illuminated by lowering the cathode voltages. The dis-
play module anodes and the state LEDs are operated from
+5V.

Pins 11 through 20 of DS1010, the bar graph display, are
connected to —15 V. Pins 1 through 10 are driven by opera-
tional amplifiers in conformance with the analog signal
strength.

Logic Circuitry @ @

The input signals to the logic section come from the front
panel switches, the input stage level detector, GPIB circuitry
and the distortion amplifier level detector. The logic circuitry
controls the gain of the input stage and distortion amplifier,
the dB offset generator, location of the decimal points and
the function annunicator LEDs.

Diagram 10 shows the logic switching circuitry.

On diagram 11 a presettable up-down counter, U7011,
controls the gain of the input stage. In the manual ranges,
the preset inputs are enabled by S4171-4. The proper input
level range signals are supplied by S4171-1, 2, and 3. In the
auto range position, the counter accepts clock inputs from
level comparators U5081A and B. These signals pass from
U7011 to U3011. They are decoded in U3011, a becd-to-
decimal decoder, to drive the input stage gain control lines.

A dc signal, proportional to the input signal amplitude,
appears at pin 4 of U5081A. The bias voltages on pins 5
and 6 of U5081A and B are such that pin 2 of U5081A goes
low when the input signal is higher than the range the input
stage is presently in. This low appears at pin 10 of U7011
which causes the binary up-down counter to count down. If
the input attenuator is in the least sensitive range, a high
exists on pin 1 of U7021A. A low then exists on pin 3 of
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U7021A which prevents the underrange LED from being illu-
minated. Pin 1 of U5081B is low when the input signal is
lower than the input attenuator range. Pin 6 of U7021B is
high in the most sensitive range. The up-down counter
counts only when pin 5 is low. This occurs when the input
signal level is higher than the attenuator range and the unit
is not in the least sensitive position, or when the input signal
is lower than the input attenuator range and the unit is not in
the most sensitive range. The overrange and underrange
LEDs are illuminated through Q2181 and Q2183 respec-
tively. When the bases of these transistors are high, through
the outputs of U7021A and U7021B, the lights are illumi-
nated. The increase range and decrease range lights are
also controlled by the distortion amplifier gain in the level
mode.

U3021 decodes the odd 10 dB steps in the input stage
gain and supplies this information to the distortion amplifier
control and to U5011 for decimal point and offset formatting
purposes.

Distortion amplifier gain is controlled in a manner similar
to the input circuitry gain. U5081C, and U5081D are the
level comparator and U7071A, U7071B, and U7071D per-
form the enable gating function.

The gain control input for the distortion amplifier is se-
lected by U7041, a 4 bit and/or selector. In the level mode
pin 9 is high, pin 14 is low, and pins 6, 4, and 2 are routed to
the outputs. This selects the Input Level Range Switch,
S$4171, as the gain control input. In the distortion modes, pin
14 is high, 9 is low and 7, 5, and 3 are connected to the
output. The distortion range switches now control the gain.

The signals from and to U7021C control the switching of
U7041. A dc voltage proportional to the output of the distor-
tion amplifier connects to pin 11 of U5081D. The operation
of U5081 and U7071 are identical as described for the input
stage up/down counter. These gates control up/down
counter, U7061, for the distortion amplifier gain. A three-to-
eight decoder driver, U5071, supplies decimal output for the
distortion amplifier gain control circuitry.

A binary adder, U5011, shown on schematic 12, sums
the gain of the input stage and the distortion amplifier. Pins
7, 5, 3 and 6 provide input stage gain information. Pins 4
and 2 provide distortion amplifier gain information. This sum
is decoded by U5021, and passes through CR5031,
CR5033 and CR5037. These diodes drive U3021B and
U4061 to operate the uV, mV, and Volts annunicator LEDs.
The control source for the decimal points is selected by
U3041, a 4 bit and/or selector which operates as a multi-
plexer. In the volts mode, the decimal points are controlled
by the decoded decimal information from U5021 and the



Scan by Zenith

Theory of Operation—AA 5001

diodes. in the distortion modes, the decimal points are con-
trolied by the distortion amplifier gain. Gain information from
the distortion amplifier appears at 1, 3, 5 and 7. In the dB
modes, U3041 is disabled, and Q2063 is turned on by
U4071A or U4071B. This illuminates the proper decimal
point for all dB displays.

A 4 bit and/or selector (U5061) operating as a multi-
plexer, selects the control source for the dB offset genera-
tor. In the lever mode, the offset is controlled by the sum at
the output of U5011. In the distortion modes, U5061 is con-
trolled by the distortion amplifier gain.

Power Supplies @

There are three operating voltages in the AA 5001: +
and —15 Vdc and +5 V dc. The =15 V supplies the opera-
tional ampilifiers, linear circuitry and CMOS, while +5V is
used for the logic and display circuitry.

The 45V dc supply is derived from the +8 V dc supply
in the mainframe. A three terminal voltage regulator, U4040,
provides +5V and includes built-in current limiting. Addi-
tional overcurrent protection is provided by F4062. R3047
provides adjustment of the voltage to a nominal value of
+5.25 V measured at TP3041.

The +15V dc supply is regulated from the +26 V dc
mainframe supply. The reference voltage, against which the
regulator output, divided down by R3043 and R3044 is com-
pared, is supplied by VR3041. Errors between the reference
voltage and divided output are amplified by U4041B and
Q4050. The mainframe NPN transistor and Q3051 form a
Darlington series-pass transistor. Frequency compensation
for stability is provided by R4050 and C4050. Current limit-
ing is accomplished by Q3050 which senses the voltage
across R3053. When the current delivered by the +15V
supply exceeds about 500 mA, Q3050 turns on. This shunts
base drive current from Q3051 lowering the output voltage.
Fuse F4060 provides additional protection.

The —15V is supplied from the —26 V dc in the main-
frame. Ampiifier U4041A compares the regulated +15V
supply with the —15 V through R4041 and R4042. Voltage
differences are amplified by U4041 and Q4051. The main-
frame PNP transistor and Q4052 form a Darlington series-
pass transistor. Frequency compensation for stability is
provided by R4054 and C4051. Current limiting is accom-
plished by Q4044 which senses the current through R4053.
When the current delivered by the —15 V supply exceeds
about 500 mA, Q4053 turns on. This shunts base drive cur-
rent away from Q4052 and lowers the output voltage of the
power supply. Fuse F4061 provides additional protection.
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Interface@

This circuitry provides an interface between the micro-
processor and the Logic Switches shown on schematic 10.

Data on the state of the filter switches as well as the
Mode Defeat, Response Drive, IMD Drive and Level Drive
input at inputs DO through D7 on U3010. This integrated
circuit is a data selector-multiplexer. The input to be read is
selected by lines A, B and C. Data output to the processor is
via pin 5.

The filters are controlled via the front panel or the GPIB.
The four lines mentioned earlier under this heading are con-
trolled via the processor. This control from the processor
passes through U1010, an eight bit addressable latch. The
output lines are selected by input lines connected to A, B or
C. The status of the output line selected to the latch at pin
13. The output of U1010 can override the front panel filter
switches as 20 kQ resistors are connected between the
switches and the level shifters.

Level shifters U2020 and U1020 provide logic compatible
voltage levels for the driven circuitry.

IM Analyzer

The IMD Analyzer is block diagrammed in Fig. 4-3. In the
difference frequency distortion mode (CCIF) the analyzer is
a 1.1 kHz 9-pole Butterworth low pass filter. Two poles of
this filter are provided by U3081B and associated compo-
nents. The CCIF signal then passes to the level sensor com-
posed of Q7071, CR5083 and C6071. Depending on the
position of jumper P1053 and the amplitude of low fre-
guency components at the anode of CR5083, multiplexer
U8B051 selects the output from the SMPTE/DIN demodu-
lator at pin 2 or the partially filtered CCIF signal at pin 3. If
approximately 1V or more of low frequency signal is
present at the anode of CR5083, Q7071 turns on. If the
jumper is in the automatic position, the collector of U7071
goes low. This lowers pins 9, 10, and 11 of U1240 and
connects pin 2 to pin 14, the output. In the CCIF mode,
there is little power below 1.0 kHz. Under these conditions
Q7071 is off, and pin 3 is connected to pin 14 of U8051.

The output of U8051 feeds buffer U6051B. The signals
then pass through the remaining 7 poles of the 1.1 kHz low
pass filter, comprised of U6051A, U6041A and U6041B, to
the distortion ampilifier.

In the SMPTE/DIN mode, the input signal passes
through 7 poles of a 2 kHz high pass filter to remove the low
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frequency tone. This filter is composed of U3081A, U3061B
and U3061A. The signal is full-wave rectified by U3041A
and applied to the input of a voltage controlled amplifier
U3041B. To maintain a constant signal amplitude of 3.6 V
dc, U3031A integrates the difference between this signal
and a dc reference voltage. The current through the LED in
gain control resistor U2041 maintains the gain of U3041B
so that the output is at 3.6 Vdc. The rectifier signal contains
the demodulated SMPTE/DIN IM distortion product and
passes through a 30 Hz two pole high pass filter comprised
of C2021, C2011, R3021 and R3023 to the input of
U3031B. This amplifier, along with C5021, C5023, C3031,
and C3033 forms the first two poles of the 9-pole 1.1 kHz
low pass filter. Pin 7 of U3031B connects to multiplexer
U8051. From this point, the signal is processed exactly the
same as the CCIF signal.

GPIB Circuitry {3

The microprocessor, U4020, is an eight bit parallel pro-
cessor with a 16 bit address bus. Two 1024 X 4 RAMS,
U3034 and U3043, and one 8192 X 8 ROM, U4030, com-
prise the microprocessor external memory. The GPIB ad-
dress switch, S3013, connects to the data bus via U3023, a

Theory of Operation—AA 5001

tri-state buffer. When pins 19 and 1 are low the logic ap-
pearing on the A inputs output to the data bus.

The decimal point illuminated appears as a low on the A1
through A4 inputs of U1044. A5 is not used at present. A6
and A7 is the output from the eight channel decoders,
U2045 and U2046 that read the illuminated dispiay seg-
ments. U2035A and U2035B serve as level shifters from the
eight line display segment decoders. Address decoding is
accomplished by U2034.

The data bus connects to U3041, an octal flip-flop. The
output from this flip-flop drives open collector inverter
U3040. The output from this inverter drives the Logic Switch
(schematic 10) and Autorange Control Logic (schematic 11)
circuitry.

Various displays data input to the microprocessor via
buffer U1031. GPIB communications are controlled by
U2022, U2021 and U1020. Bidirectional buffers U2021 and
U1020 provide drive capability for U2022, the GPIB inter-
face. The IEEE 488-1978 standard protocol is handied auto-
matically in both talker and listener modes by U2022.

Voltage
INPUT Thaies of 2 - controlied
— > passzﬁnug | Rectifier | g amplifier. —
U3081A, U3061A & B U3041A Control element is U2041.
! Amplifier is U3041B.
Amplifier
U3031A
2 poles of a 9 Electronic 2 poles of a
| Pole 1.1 kHz low | SO'F switch SMPTE 9 pole 1.1 kz
pass filter U8051 p: -
u3081B u3031B
Level 7 poles of a 9 pole
sensor 1.1 kHz low pass B OUTPUT
Q7071 filter
U6051, U6041
(2958-12)4598-15

Fig. 4-3. Intermodulation distortion analyzer block diagram.
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Section 5—AA 5001

CALIBRATION
PERFORMANCE CHECK

Introduction

This procedure checks the electrical performance re-
quirements as listed in the Specifications section of this
manual and may be used in an incoming inspection facility to
determine acceptability of performance. If the instrument
fails to meet the requirements given in this Performance
Check section, the Adjustments Procedure section should
be performed. Refer to the Parts Location Grid in the pull-
out pages for the following Checks and Procedures. This
procedure can be performed at any ambient temperature
between 0°C to 50°C.

Performance Check Interval

The performance check should be performed at the fol-
lowing intervals:

* At incoming inspection

* After 2000 hours of operation or every 12 months, if
used infrequently

* After repair or accidental abuse.

Services Available

Tektronix, Inc. provides complete instrument repair facili-
ties at local field service centers and at the factory service
center. Contact your local Tektronix Field Office or repre-
sentative for more information.

Test Equipment Required

The test equipment, or equivalent (except as noted) listed
in Table 5-1 is suggested to perform the Performance Check
and the Adjustment Procedure in this manual.

Table 5-1
Suggested Test Equipment

Description

Minimum Requirements

Example

Low distortion Sinewave oscillator

0.001% THD, 20 Hz to 20 KHz; 0.01% | Tektronix SG 5010 programmable
THD 10 Hz to 100 KHz; 60 mV to 6 V | oscillator or two SG 505 oscillators (one
RMS;IM test signal capability

must have Option 01)

Function generator

10 Hz to 500 KHz sinewave,
triggerable tone burst capability

Tektronix FG 501A or FG 504

Controller GPIB compatibile

TEKTRONIX 4052A or 4041

AC Voltage Calibrator

100 1V to 180 V; 10 Hz to 100 KHz

aFluke 5200A and 5205A

General Purpose Digital Multimeter
and ohms

0.5% AC volts at 1 KHz, 0.2% dc volts | Tektronix DM 501A

General Purpose Counter

10 Hz to 500 KHz, 0.01%

Tektronix DC 509 or DC 504A

Adapter, BNC female to dual Banana
adapter

Tektronix Part No. 103-0090-00

BNC T-adapter

Tektronix Part No. 103-0030-00

BNC connectors, 50 Q coaxal cables
42 inch, 2 ea.

Tektronix Part No. 012-0057-01

6 inch banana-to-banana Patch Cord

Tektronix Part No. 012-0024-00

50 @ Feedthrough Termination

Tektronix Part No. 011-0049-01

50 @ 10X Attenuator, 3 ea.

Tektronix Part No. 011-0059-01

1 MQ/20 pF input Normalizer

Tektronix Part No. 067-0538-00

aModel 5101B-03 may be substituted for the 5200A; however its specified accuracy derates to 2.0% at 1 mV (20 Hz to 20 KHz).

Amplitude accuracy should be independently verified.
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Performance Check

Performance Check Steps

1.

—_ =
—

© © @ N O O A~ ® P

Check Input Impedance

. Check Common Mode Rejection

Check Volts Accuracy

. Check dBm Accuracy and Flatness

Check Bandwidth

Check Filters Response Accuracy

. Check Residual Noise

Check THD +N Accuracy
Check SMPTE/DIN IM Accuracy
Check CCIF iM Accuracy

. Check Residual THD+N

Scan by Zenith

12,
13.
14.

15.
16.
17.
18.

Check Residual SMPTE/DIN IMD
Check Residual CCIF IMD

Check Q-PK Response Dynamic Characteristic
(Opt. 02 only)

Check Input Monitor
Check Function Output
Check Auxiliary Input
Check GPIB Operation

NOTE

The AA 5001 has selectable measurement response.
Unless specifically noted, all performance specifi-
cations and checks are valid using rms response only.

AA 5001 Performance Check Summary

Serial Number: Notes:
Date:
STEP # CHECK ALLOWABLE LIMITS ACTUAL VALUE
1. Input Impedance
+ Input 98.0 to 102.0 k@
— Input 98.0 to 102.0 kQ
2, Common Mode Rejection
50 mV (200 uV range) <1.58V
50 mV (2 mV range) <158 mV
50 mV (20 mV range) <15.8mV
100 mV (200 mV range) <3.2mV
300 mV (600 mV range) <1.0mVv
1V (2V range) =3.2mV
3V (6 V range) <1.0mV
10 V (20 V range) <3.2mV
30 V (60 V range) =<1.0mVv
100 V (200 V range) <3.2mV
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Performance Check
I ‘ STEP # CHECK ALLOWABLE LIMITS ACTUAL VALUE
l 3. Volts Accuracy
A. 20 Hz to 20 kHz band 20 Hz 1 kHz 20 kHz
100 1V (200 nV range) 97.9 to 102.1 uV
I 1.8 mV (2 mV range) 1.763 to 1.837 mV
18 mV ( 20 mV range) 17.63 to 18.37 mV
' 180 mV (200 mV range) 176.3 to 183.7 mV
500 mV (600 mV range) 489 to 511 mV
1.800 V (2 V range) 1.763 to 1.837 V
I 5.00 V (6 V range) 4.89 to 5.1
18.00 V (20 V range) 17.63 to 18.37
50.0 V (60 V range) 48.9 to 51.1
I 80.0 V (200 V range) 176.3 to 183.7
B. 10 Hz to 100 kHz 10 Hz 100 kHz
I 100 nV (200 uV range) 95.8 to 104.2 uV
1.8 mV (2 mV range) 1.727 t0 1.873 mV
18 mV (20 mV range) 17.27 t0 18.73 mV
I 180 mV (200 mV range) 172.7 to 187.3 mV
500 mV (600 mV range) 479 to 521 mV
I . 1.800 V (2 V range) 1.727 t0 1.873 V
5.00 V (6 V range) 4.79 to 5.21
18.00 V (20 V range) 17.27 10 18.73
I 50.00 V (60 V range) 47.9 to 52.1
180.00 V (200 V range) 172.7 to 187.3
l q, dBm Accuracy and Flatness
A.0.7746 V, 1 kHz —0.2to +0.2dBm
24.50 mV, 1 kHz —30.3 to —29.7 dBm
I B. Flatness
10 Hz —0.3t0 +0.3dB
I 20 Hz —0.1to +0.1dB
20 kHz —~0.1t0 +0.1dB
100 kHz —03to +0.3dB
I C. 100 dB Ratio Accuracy —100.4 to —99.6 dB
I 5. Bandwidth =300 kHz
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STEP # CHECK ALLOWABLE LIMITS ACTUAL VALUE .
6. Filters Response Accuracy

A. 400 Hz HI PASS —3dB 380 to 420 Hz
60 Hz rejection < —40dB

B. 80 KHz LO PASS —3dB 76 to 84 kHz

C. AUDIO BANDPASS
Upper —3 dB 21.28 to 23.52 kHz
Lower —3 dB 21.28 to 23.52 Hz

D. A WTG (std only)
100 Hz —20.1to —18.1dB
1 kHz —1.0to +1.0dB
10 kHz —6.5t0 —0.5dB

E. CCIR WTG (Opt 02 only)
100 Hz —20.8to —18.8dB
1 kHz —0.5to0 +0.5dB
10 KHz +7.3tc +8.9dB
20 KHz —242to —20.2dB
Q-PK 1 kHz cal —0.2to +0.2dB
RMS 2 kHz cal —03to +0.3dB

7. Residual Noise

400 Hz —80 kHz <3.0 uV

A WTG (std only) =<1.5puV

CCIR WTG (Opt 02 only <50 pV

with Q-PK response)

8. Total Harmonic Distortion

Accuracy

A. 20 Hz fundamental
40 Hz 0.900 to 1.100%
60 Hz 0.900 to 1.100%
80 Hz 0.900 to 1.100%
1 kHz 0.900 to 1.100%

B. 1 kHz fundamental
2 kHz 0.900 to 1.100%
3 kHz 0.900 to 1.100%
4 kHz 0.900 to 1.100%
10 kHz 0.900 to 1.100%
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' STEP #

CHECK

ALLOWABLE LIMITS

ACTUAL VALUE

Total Harmonic Distortion

Accuracy (cont)
C. 20 kHz fundamental

40 kHz
60 kHz
80 kHz
100 kHz
D. 10 Hz fundamental
20 Hz
100 Hz
E. 100 kHz fundamental
200 kHz
300 kHz

0.900 to 1.100%
0.900 to 1.100%
0.900 to 1.100%
0.900 to 1.100%

0.800 to 1.200%
0.800 to 1.200%

0.800 to 1.200%
0.800 to 1.200%

SMPTE/DIN IM Distortion

Accuracy

0.900 to 1.100%

10.

CCIF IM Distortion

Accuracy

0.900 to 1.100%

Residual THD+N
(with SG 5010)

10 Hz
20 Hz

1 kHz
20 kHz
50 kHz
100 kHz

<0.010%
=<0.0032%
=<0.0032%
<0.0032%
=<0.010%
=0.010%

—Input

+Input

Grounded Grounded

12,

Residual SMPTE/DIN IMD
(with SG5010)

A. 4 to 1 Ratio
—Input Grounded
+Input Grounded

B. 1 to 1 Ratio
— Input Grounded
+ Input Grounded

=<0.0032%
<0.0032%

=0.0032%
=0.0032%

13.

Residual CCIF IMD

(with SG5010)
—Input Grounded
+ Input Grounded

=<0.0018%
<0.0018%

¢

REV MAY 1984



Scan by Zenith

Calibration—AA 5001
Performance Check

STEP # CHECK ALLOWABLE LIMITS ACTUAL VALUE
14. Q-PK Response (Opt 02 only)
Single cycle 200 Hz tone burst —2.7to —1.9dB
with 10 Hz repetition rate relative
response
15. Input Monitor
Amplitude 090to1.10V
Output Impedance 950 to 1050 @
16. Function Output
Accuracy 0.97t0o1.03V
Output Impedance 950 to 1050 @
17. Auxiliary Input
Accuracy 0.97t0 1.03V
input Impedance 95 to 105 k@

PROCEDURE

1. Check Input Impedance
AA 5001 Control Settings

FUNCTION Level-Volts
INPUT RANGE 200 mv
FILTERS None
RESPONSE RMS

a. Connect the ac voltage calibrator to the input terminals
of the AA 5001. Also connect a patch cord from the low or
grounded side of the banana plug adapter to the ground
terminal of the AA 5001 so that it grounds out the —Input.
Refer to Fig. 5-1.

b. Set the ac calibrator for an output frequency of 400 Hz
and an amplitude of 110 mV. Adjust calibrator amplitude un-
til the AA 5001 display reads exactly 110.0 mV.

c. Insert the 1MQ/20 pF Normalizer in series with the
BNC to banana plug adapter and set the ac calibrator range
for an output amplitude equal to 10 times the amount as
determined in part b.

d. CHECK—That the AA 5001 display readout is 98.0 to
102.0 mV, corresponding to an Input impedance of 98.0 to
102.0 kQ.

e. Reverse the banana plug connections to the AA 5001
so that the grounding connection shorts out the +Input.

5-6

f. CHECK—That the AA 5001 display readout is 98.0 to
102.0 mV corresponding to an input impedance of 98.0 to
102.0 kQ.

2. Check Common Mode Rejection

a. Connect the ac calibrator to the input terminal of the
AA 5001 as shown in Fig. 5-2.

b. Connect the digital multimeter to the AA 5001 Func-
tion Output and adjust it to measure AC volts.

c. Set the ac calibrator for an output frequency of 50 Hz
{or 60 Hz) and an amplitude of 50 mV.

d. Set the AA 5001 INPUT RANGE switch to 200 uV.

e. CHECK—that the digital multimeter display readout is
1.580 volts or less.

NOTE

The internal gain from the AA 5001 INPUT to the
FUNCTION OUTPUT is 80dB (x 10,000) on the
200 uV range. With 50 mV of common mode signal,
50 dB rejection would correspond to an equivalent in-
put signal of 158 xV. This is amplified by 80 dB to
1.58 V. Other input ranges decrease this gain in in-
verse proportion to their value.

REV MAY 1984
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6” patch cord

+ AA 5001
@)

GND
r)f

4598-08

Fig. 5-1. AA 5001 grounded unbalanced input connection.

f. CHECK—that when using Table 5-2, the digital multi-
meter readings are acceptable for the listed input
conditions.

3. Check Level Function Volts Accuracy

a. Connect an ac calibrator to the AA 5001 INPUT. Also
connect a patch cord from the low side of the banana plug
adapter to the ground terminal referring to Fig. 5-1 (same
setup as in step 1).

b. Set the voltage output of the ac calibrator and the
AA 5001 INPUT RANGE switch as shown in Table 5-2.

¢. CHECK—that the displayed voltage readings are
within the limits shown in the following table using 10 Hz,
20 Hz, 1 kHz, 20 kHz, and 100 kHz frequencies.

REV MAY 1984

Table 5-2
Common Mode Rejection CHECK
AA 5001 Input Common Maximum
Input Range Mode Voltage DVM Reading
200 uV 50 mv 158V
2mv 50 mv 158 mv
20 mv 50 mv 15.8 mv
200 mv 01V 3.2mv
600 mvV 0.3V 1.0 mv
2V 1V 32V
6V 3V 1.0 mv
20V 10V 3.2mv
60V 30V 1.0 mv
200 v 100 Vv 3.2mv
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Connect patch cord to
High side of adapter

INPUT

- +
: O AA 5001
/@\E@
/ GND

=%

4598-09

Fig. 5-2. AA 5001 common mode input connection.

NOTE

The operational range and/or specified accuracy of
most commercially available ac calibrators is not ade-
quate to directly check the AA 5001 performance at
100 p V. If desired, an accurate 100 xV signal may be
obtained by connecting a 1 k2 0.1% resistor shunting
the AA 5001 INPUT and a 100 k2, 0.1% resistor in
series with the ac calibrator set for 10.20 mV. The
resistor divider ratio (including AA 5001 input imped-
ance effects) will be 102 to 1 causing the required
100 1V at the input terminals.

d. Maintain test setup for next check.

4. Check dBm Accuracy and Flatness

a. Connect an ac calibrator to the AA 5001 as shown in

step 3 (referring to Fig. 5-1).

5-8

b. Set the ac calibrator output frequency to 1 kHz with an
amplitude of 0.7746 V.

¢. Change the AA 5001 INPUT RANGE switch to AUTO
RANGE and the LEVEL FUNCTION to dBm 600 €.

d. CHECK—that the dBm reading is —0.2 to +0.2.

e. Set the ac calibrator for an output frequency of 1 kHz
and any valid voltage =100 xV and 1 kHz. Calculate the
dBm equivalent of this voltage using the formula:

Input V
0.7746

dBm = 20 x logy,

For example 24.50 mV would correspond to —30.0 dBm.
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f. Select the dBm 600 Q display mode.
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connect the digital counter to the AA 5001 Input Monitor or
the function generator, if desired, and adjust for a stable
frequency readout.

g. CHECK—that the dBm reading is within +(0.2 dB
+0.5% x Reading) of the calculated result in part 4e.

b. Set function generator output to 1 kHz and any conve-
nient amplitude, such as 1 V.

Using the same example of 24.50 mV corresponding to
—30.0 dBm, the tolerance would be *(0.3 + 0.06) =

+0.3 dB rounded off the the nearest 0.1 dB of displayed

resolution.

h. Select dB RATIO display mode and PUSH TO SET
0dB REFerence set button.

i. CHECK—that the dB readingis —0.1 to +0.1 at 20 Hz
and 20 kHz, and —0.3 to +0.3 at 10 Hz and 100 kHz fre-

quency settings of the ac calibrator.

j. Set the ac calibrator to 100.0 V and 1 kHz and PUSH

TO SET 0 dB REFerence set button.

k. Set the ac calibrator to 1.000 mV.

. |. CHECK—that the dB reading is —99.3 to —100.7.

0 dB REFerence set button.

the display readout indicates —3.0 dB.

6. Check Filters Response Accuracy

c. Select the dB RATIO display mode and PUSH TO SET

d. Increase the frequency of the function generator until

e. CHECK—that the digital counter frequency readout
indicates =300 kHz.

a. Connect the sinewave oscillator to the AA 5001

INPUT.

b. Set the oscillator frequency to 1 KHz and any conve-

nient amplitude, such as 1 V.

c. Select dB RATIO display mode and PUSH TO SET
0 dB REFerence set button.

a. Connect function generator to AA 5001 input using a

50 @ terminator and BNC-to-dual banana plug adapter. Also

Table 5-3

Level Function Volts Accuracy

d. Press the 400 Hz HI PASS filter button.

Reading Limits

AA 5001 Calibrator
Input Range Setting 20 kHz - 20 kHz 10 Hz - 100 kHz

200 pV 100.0 Vv 97.9 to 1021 95.8 to 104.2
2mv 1.800 mv 1.763 to 1.837 1.727 to 1.873
20 mv 18 mV 17.63 to 18.37 17.27 to 18.73
200 mV 180 mv 176.3 to 183.7 172.7 to 187.3

600 mv 500 mv 489 to 511 479 to 521
2V 1.800 V 1.763 to 1.837 1.727 to 1.873

6V 5.00V 4.89 to 5.11 479 to 5.21
20V 18.00 V 17.63 to 18.37 17.27 to 18.73

' 60 V 50.0 V 48.9 to 51.1 47.9 to 52.1
200V 180.0 V 176.3 to 183.7 172.7 to 187.3

REV MAY 1984

I 5. Check Bandwidth

5-9



Scan by Zenith

Calibration—AA 5001
Performance Check

e. Decrease the frequency of the sinewave oscillator until
the display readout indicates —3.0 dB.

f. CHECK—that the counter readout indicates between
380 Hz and 420 Hz.

g. Decrease the frequency of the generator to 60 Hz.

h. CHECK—that the AA 5001 display readout indicates
40 dB or more attenuation.

i. Release the 400 Hz HI PASS filter and select the
80 kHz LO PASS filter.

j- Increase the frequency of the oscillator until the display
readout indicates —3.0 dB.

k. CHECK—that the counter reads 76 kHz to 84 kHz.

I. Release the 80 kHz LO PASS filter and select the AU-
DIO BAND PASS filter.

m. Decrease the frequency of the oscillator until the dis-
play readout indicates —3.0dB at the upper cutoff
frequency.

n. CHECK—that the counter reads 21.28 kHz to
23.52 kHz.

0. Decrease the frequency of the oscillator until the dis-
play readout indicates —3.0dB at the lower cutoff
frequency.

p. CHECK—that the counter display readout is 21.28 Hz
to 23.52 Hz.

NOTE

Follow steps 6q through 6w for standard instruments
only. Perform steps 6x and following for Option 02
instruments only. Steps 6q through 6w spot check the
response of the A weighting filter. For more informa-
tion, refer fto ANSI S 1.4 1971 (revised 1976) or IEC
Recommendation 179 for type 1 sound level meters.

g. Release the AUDIO BANDPASS filter and select the A
WTG filter.

b-10

r. Set frequency of the oscillator to 100 Hz.

s. CHECK—that the AA 5001 display readout indicates
-20.1dBto —18.1 dB.

t. Set oscillator frequency to 1 kHz.

u. CHECK—that the AA 5001 display readout indicates
—1.0dB to +1.0dB.

v. Set oscillator frequency to 10 kHz.

w. CHECK—that the AA 5001 display readout indicates
—6.5dB to —0.5dB.

NOTE

The following steps spot check the response of the
CCIR WTG filter (Option 02 instruments only). For
more information, refer to CCIR Recommendation
468-2 or DIN 45405. The CCIR weighting characteris-
tic exhibits a very sharp rolloff at high frequencies.
Exercise care to avoid small errors in setting fre-
quency that can translate to significant amplitude (re-
sponse} errors.

x. Release all previously selected filters and select the
CCIR WTG filter to check the Option 02 instruments.

y. Set the oscillator output frequency to 1.0 kHz and the
output amplitude to approximately 0.8 V.

z. Select dB RATIO mode and PUSH TO SET 0 dB REF-
erence set button.

aa. Increase oscillator output frequency to 6.30 kHz and
readjust the output amplitude to obtain an AA 5001 display
readout of exactly +12.2 dB. (CCIR response accuracy is
referenced to +12.2 dB at 6.3 kHz.)

bb. Set the oscillator output frequency to 100 Hz.

cc. CHECK—that the AA 5001 display readout indicates
—20.8dB to —18.8 dB.

dd. Set the oscillator output frequency to 1.00 kHz.
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ee. CHECK—that the AA 5001 dispiay readout indicates
—0.5dB to +0.5dB.

ff. Set the oscillator output frequency to 10.0 kHz.

gg. CHECK—that the AA 5001 display readout indicates
+7.3dB to +8.9dB.

hh. Set the oscillator output frequency to 20.0 kHz.

ii. CHECK—that the AA 5001 display readout indicates
—24.2 dB to —20.2 dB.

NOTE

The following steps check the overall gain calibration
of the CCIR WTG filter with both quasi-peak and rms
detector responses. These gain calibrations are inten-
tionally different with the 0 dB reference frequencies
being 1.00 kHz and 2.00 kHz respectively.

jj. Release CCIR WTG filter (flat response) and select
Q-PK response.

kk. Set the oscillator output frequency to 1.00 kHz and
the amplitude to approximately 0.8 V.

Il. Select dB RATIO mode and PUSH TO SET 0 dB REF-
erence set button.

mm. Select CCIR WTG filter.

nn. CHECK—that the AA 5001 display readout indicates
—0.2dB to +0.2 dB.

00. Release the CCIR WTG filter (flat response) and se-
lect RMS response.

pp. Set the oscillator output frequency to 2.00 kHz.

qg. PUSH TO SET 0 dB REFerence set button.

rr. Select CCIR WTG filter.

REV MAY 1984
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ss. CHECK—that the AA 5001 display readout indicates
—0.3dB to +0.3dB.

7. Check Residual Noise

a. Disconnect all cables from the AA 5001. Connect a
shorting bar across the 4+ and — Input terminals.

b. Set the AA 5001 INPUT RANGE to 200 uV or the Auto
Range position. Select VOLTS display, RMS RESPONSE
and both 400 Hz HI PASS and 80 kHz LO PASS filters.

c. CHECK—that the display readout indicates <3.0 uV.

d. Release the 400 Hz HI PASS and 80 kHz LO PASS
filters.

NOTE

For standard instruments perform steps 7e and 7f
only. For Option 02 instruments, perform steps 7g
and 7h only.

e. Select the A Wgt filter.

f. CHECK-—that the display readout indicates <1.5 uV.

g. Select CCIR WTG filter and Q-PK response.

h. CHECK—that the display readout indicates <5.0 uV.

8. Check Total Harmonic Distortion Accuracy

a. Connect test equipment as shown in Fig. 5-3.

b. Select Input AUTO RANGE, LEVEL FUNCTION
(VOLTS display mode), with no FILTERS.

c. Turn the oscillator output off.

d. Set the function generator output frequency to
7.00 kHz and adjust its output amplitude for an AA 5001
display readout of approximately 3.00 mV.

e. Turn on the oscillator output and set its frequency to
400 Hz and amplitude for an AA 5001 display readout of
300 mV (or exactly 100 times the value set in part 8d).
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FUNCTION
GENERATOR OSCILLATOR AA :')001 l
\ \
X IT \
\ \ l
1
INPUT |
ouT ouT (P (P
@ Cy O0O0
TM 500-Series |
POWER MODULE
TM 5000-Series
Tee (bnc) —1 POWER MODULE I
e ——— | Bnc-to-banana plug
50Q / 500, 10x adapter
Feedthrough attenuators
termination 3)
4598-10 I
Fig. 5-3. AA 5001 check/adjust step.
NOTE
Table 5-4
Do not disturb the oscillator or function generator out- Total Harmonic Distortion Accuracy CHECK
put amplitudes for the remainder of this step. The re-
sultant composite two tone signal comprises a .
calibrated 1.00% distortion source. Funda_mental Test. Frequency Re.ad.mg
(Oscillator) (Function Generator) Limits
f. Select THD-+N FUNCTION and AUTO RANGE. 20 Hz 40 Hz
60 Hz l
) ) ) 80 Hz
g. CHECK—that the displayed distortion readout is 1 kHz 0.900% to
within the limits at the various suggested frequency com- 1.100%
binations as shown in Table 5-4. 1 KHz 2 kHz ' I
3 kHz
NOTE 4 kHz
10 kHz
When checking measurement accuracy, carefully set
the test frequency as close to an exact harmonic ratio 20 kHz 40 kHz 0.900% to
with the fundamental frequency. Beat frequency re- 60 kHz 1.100%
lated display jitter can occur if the test frequency is 80 kHz
offset by 0.1 Hz to 5 Hz from an exact harmonic. This 100 kHz
is caused by the AA 5001 automatic tuning operation .
and nulling control loops and the relatively fast re- 10 Hz 20 Hz 0.800% to
sponse of the response detectors. A Lissajous wave- 100 Hz 1.200%
form, formed by an X-Y display of the Input Monitor
and Function Output signals may be heipful in setting 100 KHz 288 tHZ ‘
the frequencies for exact harmonic ratios. Hz l
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h. Maintain test setup for next check.

9. Check SMPTE/DIN IM Distortion Accuracy

a. Select Input AUTO RANGE LEVEL FUNCTION,
VOLTS display mode, using no FILTERS.

b. Turn the oscillator output off.

c. Set the function generator output frequency to
7.00 kHz and adjust its output amplitude for an AA 5001
display readout of .800 mV.

d. Turn on the oscillator output, select the 60 Hz IM test
signal, and set the output frequency to 7.20 kHz.

e. Select the 400 Hz HI PASS FILTER to reject the
60 Hz component of the IM test signal and adjust the
oscillator output amplitude for an AA 5001 displayed
readout of 80.0 mV.

f. Select the IMD FUNCTION and AUTO RANGE %
mode, then release the 400 Hz HI PASS Filter.

g. CHECK—that the AA 5001 display readout indicates
0.900% to 1.100%.

h. Leave test equipment setup for next step.

10. Check CCIF IM Distortion Accuracy

a. Select the AA 5001 LEVEL (VOLTS and release any
FILTERS previously selected (flat response).

b. Turn the oscillator output off.

c. Set the function generator output frequency to 250 Hz
and adjust its output amplitude for an AA 5001 display read-
out of 3.00 mv.

NOTE

CCIF distortion is referenced to the level of either
component of two equal amplitude test tones. This
procedure simplifies test instrumentation require-
ments by omitting one of the two test tones. Subse-
quently, the averaging response of the automatic
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set-level circuitry of the AA 5001 will cause readings
to be high by a factor of exactly (4/x) or 1.273. To
compensate for this effect, the 250 Hz test tone am-
plitude is increased proportionately from 300 mV to
382 mVv.

d. Turn on the oscillator output and set its frequency to
14 kHz and amplitude for an AA 5001 display readout of
382 mV.

e. Select IMD FUNCTION.

f. CHECK—that the AA 5001 display readout indicates
0.900% to 1.100%.

11. Check Residual THD+N (System Specification
using the SG 5010 Programmable Oscillator)

NOTE

The SG 505 oscillator may be substituted for the
SG 5010 for this step.

a. Connect the programmable oscillator output to
AA 5001 Input with the grounded connection to the —Input
(refer to Fig. 5-1) and perform the following settings:

SG 5010 Control Settings

Function SINE

Vrms any setting =250 mV,
e.g., 3.00V

UNBAL-BAL UNBAL

GND-FLTG FLTG

ON-OFF ON

AA 5001 Control Settings

INPUT RANGE AUTO

FUNCTION THD+N

% Auto Range

b. CHECK—that the AA 5001 displayed readout does
not exceed the limits as shown in the following table for the
frequencies specified and for the AA 5001 filter used.
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SG 5010 Freq. AA 5001 Filter AA 5001 THD+N
Reading Limit

10 Hz None 0.010%

20 Hz 80 kHz 0.0032%

1 kHz 80 kHz 0.0032%

20 kHz 80 kHz 0.0032%
50 kHz None 0.010%
100 kHz None 0.010%

¢. Reverse the polarity connection to the AA 5001 Input
so that the grounding connection shorts out the +Input.

d. CHECK—(repeat step 11b).

e. Maintain test setup for next check.

12. Check Residual SMPTE/DIN IMD (System
Specification using the SG 5010 Programmabile
Oscillator)

NOTE

Two SG 505 oscillators passively summed together
may be substituted for the SG 5010, if desired. Make
certain both outputs are floating to prevent the
possibility of a ground loop.

a. Change the SG 5010 Function to SMPTE/DIN and se-
lect 7 kHz (or 8 kHz) Frequency and 60 Hz (or 250 Hz) IM
Frequency. Make certain the output configuration is unbal-
anced and floating.

b. Change the AA 5001 Function to IMD and turn off any
selected filters.

¢. CHECK—that the AA 5001 display readout does not
exceed 0.0032%.

d. Reverse the polarity of the connection to the AA 5001
Input, so that the grounding connection shorts out the other
input.

e. CHECK—that the AA 5001 display readout does not
exceed 0.0032%.

5-14

f. Press the SG 5010 Recall button and SMPTE/DIN but-
ton to select the special function 1:1 ratio test signal.

g.- CHECK—that the AA 5001 display readout does not
exceed 0.0032%.

h. Reverse the polarity of the connection to the AA 5001
Input.

i. CHECK—that the AA 5001 display readout does not
exceed 0.0032%.

j- Maintain the test setup for the next check.

13. Check Residual CCIF IMD (System
Specification using the SG 5010 Programmable
Oscillator)

NOTE

Two SG 505 oscillators passively summed together
may be substituted for the SG 5010, if desired. Make
certain both outputs are floating to prevent the
possibility of a ground loop.

a. Change the SG 5010 Function to CCIF and select
14.5 kHz Frequency and 500 Hz IM Frequency (14 kHz and
15 kHz equal amplitude twin tones if using two SG 505
oscillators).

b. CHECK—that the AA 5001 display readout does not
exceed 0.0018%.

c. Reverse the polarity of the connection to the AA 5001
Input.

d. CHECK—AA 5001 reading does not exceed 0.0018%.

14. Check Q-PK Response Dynamic Characteristic
(Option 02 only)

NOTE

The following procedure is optional and spot checks
the peak hold dynamic characteristic of the Q-PK
detector circuitry. It verifies proper operation and is
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provided in lieu of the complex and lengthy
procedures defined in CCIR Recommendation 468-2
or DIN 45405. This procedure checks the relative
response of the Q-PK detector to a single cycle
200 Hz tone burst with a 10 Hz repetition rate. If
desired, the SG 5010 Programmable Oscillator may
be substituted for the suggested triggerable function
generator and SG 505 using ON cycles =1 and OFF
cycles =19 to obtain the required tone burst.

a. Select the AA5001 2V INPUT RANGE, LEVEL
FUNCTION (volts mode) and Q-PK Response. Make certain
all FILTERS are off.

b. Connect the output of the triggerable function genera-
tor to the input of the AA 5001. Connect the output of the
SG 505 oscillator to the trigger input of the function
generator.

c. Set the output of the function generator for a 200 Hz
sinewave in its free run mode.

d. Adjust the function generator output amplitude for an
AA 5001 display readout of approximately 1.60 V.

e. Select dB RATIO mode and PUSH TO SET 0 dB REF-
erence button. Note the display readout indicates 0.0 dB.

f. Set the output frequency of the SG 505 to 10 Hz with
maximum output amplitude (approximately 6 V rms).

g. Change the function generator to triggered mode and
make certain the phase control setting is near 0°. (The out-
put signal should now be a single cycle 200 Hz burst start-
ing at 0° phase with a 10 Hz repetition rate.)

h. CHECK—that the AA 5001
—2.7dB to —1.9dB.

display readout is

15. Check Input Monitor

a. Connect the SG 505 oscillator to the AA 5001 INPUT
and the digital multimeter to INPUT MONITOR.

b. Set the SG 505 output frequency to 1.00 kHz and ap-
proximately 1V rms.

c. Select the 2 V INPUT RANGE and LEVEL FUNCTION.
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d. Set the digital multimeter to measure AC volts.

e. CHECK—that the digital multimeter display readout is
0.90to 1.10 V rms.

f. Turn the SG 505 oscillator output off.

g. Set the digital multimeter to measure Q.

h. CHECK—that the digital multimeter display readout is
950 to 1050 Q.

NOTE

A slight dc offset may be present at the Input Monitor
and will affect an ohm reading. To prevent measure-
ment error, take the average of two readings revers-
ing the digital multimeter connections between
readings.

16. Check Function Output

a. Adjust the test setup so that the digital multimeter is
connected to the FUNCTION OUTPUT.

b. Set the digital multimeter to measure AC volts.

¢. Turn on the SG 505 oscillator output and adjust its
amplitude for an AA 5001 display readout of 0.998 V to
1.002 V.

d. CHECK—that the digital multimeter display readout is
0.97 to 1.03 V.

e. Turn the SG 505 oscillator output off. -

f. Set the digital multimeter to measure Q.

g. CHECK—that the digital multimeter display readout is
950 to 1050 .

NOTE

A slight dc offset may be present at the FUNCTION
OUTPUT and will affect an ohm reading. To prevent
measurement error, take the average of two readings
reversing the digital multimeter connections between
readings.
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17. Check Auxiliary Input

a. Connect an ac calibrator to the AA 5001 AUXILIARY
INPUT. Set the calibrator output frequency to 400 Hz and
1.000 V amplitude.

b. Select 2V INPUT RANGE, LEVEL FUNCTION
(VOLTS mode), and Aucxiliary FILTER (Input).

¢. CHECK—that the AA 5001 display readout is 0.970 to
1.030.

d. Adjust calibrator amplitude until the AA 5001 display
readout indicates exactly 1.100 V.

e. Insert the 1 MQ/20 pF Normalizer in series with the
Auxiliary Input.

5-16

f. CHECK—-that the AA 5001 display readout is 0.095 to
0.105 V, corresponding to an input impedance of 95 to
105 kQ.

18. Check the GPIB Bus through Controller

Refer to the Talker/Listener sample programs in the Pro-
gramming section of this manual.

a. Connect the controller to the TM 5000-Series power

module.

b. RUN the sample program for your selected controller
using settings and queries commands.

¢. CHECK—the controller display for AA 5001 returned
query data.

This completes the Performance Check.
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ADJUSTMENT PROCEDURE

Introduction

This procedure need not be performed unless the instru-
ment fails to meet the performance requirements of the elec-
trical characteristics listed in the Specification section of this
manual. To ensure instrument accuracy, perform the adjust-
ment of the instrument every 2000 hours of operation or
every 12 months if used infrequently. Adjustment may be
required after a repair has been made. If adjustment of inter-
nal controls does not bring the instrument performance
within the limits listed in the Specification section, trouble-
shooting is indicated. Adjustments should be made with the
instrument operating at an ambient temperature of +20°C
to +30°C.

Test Equipment Required

Test equipment used for adjustment of the AA 5001 is
listed at the beginning of the Performance Check section of
this manual.

Preparation

To gain access to the test points and adjustable compo-
nents, remove the instrument side covers (refer to the Main-
tenance section for instructions). Some adjustments are
accessible through the top and bottom covers. See Fig. 5-4.

Connect the AA 5001 to the power module via the ex-
tender cable. Connect the test equipment and the power
module to a suitable line voltage source.

Turn on the power module and test equipment; allow at

least 30 minutes warm-up time for the AA 5001. . _
Fig. 5-4. AA 5001 top cover adjustments access.

PROCEDURE
1. + 5.25 V (R3047) ADJUST 2. Distortion Amp Offset (R1050) ADJUST
a. Connect a test cable from the digital voltmeter with the AA 5001 Settings
positive lead to the +5.25 V test point (TP 3041) and the
negative lead connected to ground (TP 3044). FUNCTION THD+N
AUTO RANGE 0.2%
FILTERS 80 kHz LO PASS
b. ADJUST—R3047, located on the Main board, for a INPUT RANGE 2V

digital readout of 525V, £0.1 V.

a. Short the AA 5001 INPUT terminals using the dual
¢. Remove all cable connections. banana shorting bar.
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b. Connect a test cable from the oscilloscope vertical
plug-in to the AA 5001 FUNCTION OUTPUT connector.

c. Set the oscilloscope system for 200 mV/div, dc cou-
pling (vertical) and 200 ms/div (horizontal). Adust timebase
for auto trigger and position the displayed baseline near
center screen.

d. Press the AA 5001 AUTO RANGE 2% button and note
the jump and recovery of the displayed waveform baseline.

e. ADJUST—R1050, accessible through a hole in the
top cover (see Fig. 5-4) and located on the Input/Notch Filter
board, while alternately pressing the 0.2% and 2% AUTO
RANGE buttons for a jump amplitude of less than 100 mV.

f. Remove all connections.

3. Rms Zero (R1030), Avg Zero (R1035) or Q-PK
Zero (R4037) ADJUSTS

a. Press the AA 5001 FUNCTION LEVEL and VOLTS
buttons.

b. Connect a test cable from the calibrator output to the
AA 5001 INPUT terminals. Set the AC Calibrator for a
15.00 mV, 1 kHz (sinewave) output.

c. Press the AA 5001
position).

RESPONSE button (RMS

d. ADJUST—R1030, located on the Main board, for a
display readout of .014; then slowly adjust R1030 until .015
reading is attained.

e. Press the FUNCTION dBm 600 Q button, and note the
display readout.

f. Release the RESPONSE button.

g. ADJUST—R1035 in standard instruments, or R4037
in Option 02 instruments (located on the Main board), for
the same reading as noted in step 3e.

h. Maintain same test setup.
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4. Rms Cal (R2064), Avg Cal (R1040) or Q-PK Cal
(R4055) ADJUSTS

a. Change the AA 5001 FUNCTION to LEVEL and
VOLTS, and make certain the INPUT RANGE switch is set
to2 V.

b. Press the RESPONSE button (RMS position).

¢. Set the AC Calibrator for a 1.500 V rms output.

d. ADJUST—R2064, located on the GPIB board, for a
display readout of 1.500, +0.001.

e. Release the RESPONSE button.

f. ADJUST—R1040 in standard instruments, or R4055 in
Option 02 intruments (located on the Main board), for a dis-
play readout of 1.500, +£0.001.

0. Maintain same test setup.

5. Attn Comp (C2061) ADJUST

a. Make certain the FUNCTION LEVEL, VOLTS, and RE-
SPONSE (RMS position) buttons are pressed and all FIL-
TER buttons are out (off).

b. Make certain the INPUT RANGE switch is set to 2 V.

c. Set the AC Calibrator for a 1.00 V, 60 kHz (sinewave)
output.

d. Note the display readout.
e. Change the INPUT RANGE switch to 20 V.
f. Change the AC Calibrator to 10.00 V (60 kHz).

g. ADJUST—C2061, accessible through hole in the top
cover (see Fig. 5-4) and located on the Input/Notch Filter
board, (using an insulated low capacitance screwdriver) for
a display readout equal to exactly ten times the reading
noted in step 5d.

h. Maintain same test setup.
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6. 0 dB (R8101), —20 dB (R2161), and —40 dB
(R8091) ADJUSTS

a. Make certain the FUNCTION LEVEL button is
pressed.

b. Press the FUNCTION dBm 600 Q button.
¢. Change the INPUT RANGE switch to 2 V.
d. Press the RESPONSE (RMS position) button.

e. Change the AC Calibrator for a 0.7746 V rms, 1 kHz
output.

f. ADJUST—R8101, located on the Logic board, for a
display readout of exactly 00.0.

g. Reduce the calibrator amplitude to 77.46 mV rms.

h. ADJUST—R2161, accessible through a hole in the
top cover (see Fig. 5-4) and located on the Logic board, for a

‘ display readout of exactly —20.0.

i. Reduce the calibrator amplitude to 7.746 mV rms.

j. ADJUST—R8091, located on the Logic board, for a
display readout of —40.0, +0.2.

k. INTERACTION—Repeat steps 6e through 6j, until the
display readouts are correct.

I. Maintain same test setup.

7. Offset Gain (R8111) ADJUST
a. Change the INPUT RANGE switch to 20 mV.

b. Change the calibrator output signal to 7.746 mV rms.

c. ADJUST—RB8111, located on the Logic board, for a
display readout of exactly —40.0.

‘ d. Maintain same test setup.
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8. dBr Zero (R8153) ADJUST

a. Press the AA 5001 FUNCTION dB Ratio button and
change the Input Range switch to 2 V.

b. Set the calibrator output for 0.7746 V rms at 1 kHz.

c. Press and release the PUSH TO SET 0dB REF
button.

d. ADJUST—R8153, located on the Logic board, if the
display readout is not exactly 00.0. To correct for a — error,
adjust (slightly) R8153 clockwise; for a + error correction,
adjust counterclockwise.

e. Interaction—Repeat steps 8¢ and 8d until the display
readout indicates 00.0.

f. Remove all connections.

9. Null (R1030), Freq Trim (R1023), and Ldr Balance
(R5025) ADJUSTS

NOTE

In these steps, although unnecessary, a dual channel
oscilloscope system may be used. Connect the
channel 1 to the AA 5001 INPUT MONITOR, and the
channel 2 to the FUNCTION OUTPUT (triggering on
channel 1 signal). Channel 1 indicates the fundamental
frequency. R1030 and R1023 are adjusted for
minimum fundamental at the FUNCTION OUTPUT,
while R5025 adjusts for minimum harmonics.

a. Change the INPUT RANGE switch to 2 V and press
the THD+N, 0.2%, and AUDIO BAND PASS buttons.

b. Connect the SG 505 oscillator to the AA 5001 INPUT
through a BNC to banana plug adapter as shown in Fig. 5-1.
Make certain the SG 505 output is floating.

c. Set the SG 505 oscillator output frequency to 400 Hz
at approximately 0 dBm (1.55 V rms) amplitude.

d. ADJUST—R1030, accessible through a hole in the
top rail (see Fig. 5-4) and located on the Input/Notch Filter
board, for the lowest display readout.

5-19



Scan by Zenith

Calibration-AA5001
Adjustment Procedure

e. ADJUST—R1023, accessible through the top cover
hole (Input/Notch Filter board), for the lowest display
readout.

f. INTERACTION—Repeat steps 9d and 9e to obtain the
lowest display reading.

g. Change the oscillator frequency to 800 Hz.

h. ADJUST —R5025, accessible through hole in the bot-
tom cover (Input/Notch Filter board), for the lowest display
readout.

NOTE

If R5025 has no effect on the display readout, leave
the adjustment in the center position. If U4011 or
U5010 have been replaced, this adjustment should be
performed or rechecked after 24 hours of operation.

i. Disconnect the oscillator.

10. Dist Cal (R4042) ADJUST
a. Change the INPUT RANGE switch to AUTO RANGE.

b. Press the FUNCTION LEVEL, VOLTS, RESPONSE
and AUTO RANGE buttons. All other buttons are out
(position).

c. Connect the test equipment as shown in Fig. 5-3.

d. Turn off the SG 505 oscillator output and make certain
it is floating.

e. Adjust the function generator for an output frequency
of 7 kHz and a AA 5001 display of approximately 3.00 mV.

f. Turn on the SG 505 oscillator output and set the fre-
quency to 400 Hz. Adjust the output level to 300 mV or ex-
actly 100 times the level set in part 10e (as displayed on the
AA 5001) and press the THD+N button.

g. ADJUST —R1051, accessible through the top cover
hole (see Fig. 5-4) located on the Input/Notch Filter board,
for a display readout of 1.000%.
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h. Maintain same test setup.

11. SMPTE Cal (R1011) ADJUST
a. Press the LEVEL button.

b. Turn off the SG 505 oscillator output.

c. Set the function generator output frequency to
7.00 kHz and adjust its output amplitude for an AA 5001
display of .800 mV.

d. Turn on the SG 505 oscillator output, select the 60 Hz
IM test signal mode, and set the output frequency to
7.20 kHz.

e. Press the 400 Hz HI PASS FILTER button to reject
the 60 Hz component of the IM test signal and adjust the
oscillator output amplitude for an AA 5001 display of
80.0 mv.

f. Release the 400 Hz HI PASS Filter and press the IMD
button.

g. ADJUST—R1011, accessible through the top cover
hole (see Fig. 5-4) located on the IMD board, for a display
readout of 1.000%.

h. Maintain the same test setup.

12. CCIF Cal (R1101) ADJUST

a. Press the AA 5001 LEVEL button and release any FIL-
TERS previously selected.

b. Turn off the oscillator output.

c. Set the function generator output frequency to 250 Hz
and adjust its output amplitude for an AA 5001 display read-
out of 3.00 mV.

NOTE

CCIF distortion is referenced to the level of either
component of two equal amplitude test tones. This
procedure simplifies test instrumentation require-
ments by omitting one of the two test tones. Subse-
quently, the averaging response of the automatic
set-level circuitry of the AA 5001 will cause readings
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to be high by a factor of exactly (4==) or 1.273. To
compensate for this effect, high frequency test tone
amplitude is increased proportionally from 300 mV to
382 mv.

d. Turn on the SG 505 oscillator output and set its fre-
quency to 14 kHz and amplitude for an AA 5001 display
readout of 382 mV.

e. Press the IMD button.

f. ADJUST—R1101, accessible through the top cover
(see Fig. 5-4) located on the IMD board, for a display read-
out of 1.000%.

g. Remove all connections.
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13. CCIR Cal (Option 02 Instruments Only)
a. Connect SG 505 oscillator to AA 5001 INPUT.

b. Select Level Function, Volts, and Q-PK response.
Make sure all FILTERS are off.

¢. Adjust oscillator output frequency to 1.000 kHz =1 Hz
and amplitude for an AA 5001 display readout of approxi-
mately 1.000 V.

d. Press the CCIR WTG button.

e. ADJUST—R2035, CCIR Cal located on the main
board, for a dispiay readout equal to that observed in step
13c.

f. Disconnect all test equipment.

This completes the Adjustment Procedure.
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Section 6—AA 5001

MAINTENANCE

This section of the manual describes on-board jumpers
and rear interface information and provides general mainte-
nance and troubleshooting information.

To prevent damage to the AA 5001, turn off the
power module before installing or removing the instru-
ment. Do not use excessive force to install or remove.

Preparation For Use

On-board Jumpers

Refer to the Parts Location Grids located in the pull-out
pages of this manual.

pCom (AA 5001/SG 5010 Serial
Interface)—Used to enable or disable
communication between the AA 5001 and
SG 5010 during sweep mode.

J3020

J3023

IMD board:
J1053

SA/NORM—Used to enable signature
analysis routine internal to the AA 5001.

RUN/FORCE Instruction Mode Test—
Used to initiate forced instruction mode
test.

CCIF/AUTO/SMPTE—Used to set IMD
mode. An internal jumper (J1053) has
been provided to defeat the automatic
IMD selection feature if desired. To
change the jumper position, remove the
top cover (see Circuit Board Removal).
With the jumper positioned on the back
two pins, the instrument is locked in the
CCIF IMD mode. With the jumper posi-
tioned on the center two pins, the instru-
ment automatically selects either CCIF or
SMPTE/DIN modes as determined by the
input signals. With the jumper positioned
on the front two pins, the unit is locked in
the SMPTE/DIN mode.
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REAR INTERFACE INFORMATION

FUNCTIONS AVAILABLE AT REAR
CONNECTOR

Refer to Fig. 6-1 for the MAIN board assignments and
Fig. 6-2 for the GPIB assignments.

Slots exist between pins 17 and 18 and 6 and 7 on the
rear interface connector. The slot between pins 6 and 7
identifies the AA 5001 as a member of the TM 5000 family.
Signal inputs, outputs, or other specialized connections may
be made to the rear interface connectors as shown in the
input output assignments illustration (Fig. 6-1). A description
of these connections follows.

+ and — Input Connectors (28B, 28A)

These terminals are connected to the input of the
AA 5001 when the REAR INTFC INPUT button on the front
panel is pressed. The front panel INPUT connectors are dis-
connected in this mode. The characteristics of these termi-
nals are identical with the front panel INPUT connectors
except the maximum input voitage is limited to 42 V peak or
30 V rms. Due to the possibility of crosstalk at the rear inter-
face, noise and distortion performance may be degraded.

Input Common (27B, 27A)

These are the common (ground) connections for the rear
interface input.

Auxiliary Input (25B)

This terminal is connected in parallel with the front panel
AUXILIARY INPUT connector. Maximum input voltage is
15 V and limited to 6 V peak for linear operation.

Auxiliary Input Ground (26B)

Use this connection as a ground return for the auxiliary
input.

Function Output (23B)

This connector is in parallel with the front panel FUNC-
TION OUTPUT connector.

Function Output Ground (24B)

Use this connector for the return circuit for the function
output.
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Input Monitor (24A)

This terminal is in parallel with the front panel INPUT
MONITOR connector.

Input Monitor Ground (23A)

Use this connector as the return circuit for the INPUT
MONITOR.

Converter Output (20A)

This connector provides a dc output from the ac to dc
converter. This level corresponds to the average or rms out-
put as selected on the front panel. The output level is 1V,
+5% for a 1000 count display. The source resistance is
500 2, =5%.

dB Converter Output (19B)

This connector provides a dc output from the logarithmic
dB converter. The output voltage is 10 mV, =5 % for each
1 dB on the display. The source resistance is 1kQ, £5 %.
Changes in input level range or distortion range will cause
brief ac transients.

dB Converter Output Ground (20B)

Use this connector as the ground return for the dB con-
verter output.

GENERAL MAINTENANCE INFORMATION
Troubleshooting Aids

Diagrams. Complete circuit diagrams are located in the
pullout pages in the Diagrams and Circuit Board lllustrations
Section of this manual. The portions of the circuit mounted
on the circuit boards is enclosed by a solid line. The circuit
number of each component in this instrument is shown on a
diagram. See the first page of the Diagrams and Circuit
Board lllustrations section for definitions of the symbols and
reference designators used on the diagrams.

Circuit Board lllustrations. Circuit board illustrations are
provided in conjunction with the circuit diagrams. Each
board-mounted component shown on a diagram is also
identified on the circuit board illustration by circuit number. A
table is provided with each diagram, listing components by
assembly and circuit number. The table also lists the com-
ponent grid locations on both the associated diagram and
the circuit board illustration.
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FUNCTION CONTACTS CONTACTS FUNCTION
Hnput 28B —p» i | <«— 28A —Input

Input common (ground) 27B —» | ] <€— 27A  input common (ground)
Auxiliary input ground 268 —» | | - 26A
Auxiliary input  25B —» § | --— 25A
Function output ground 24B —» | | <— 24A  Input monitor
Function output 23B —3» i | <— 23A  Input monitor ground
2B 3 | | = 22A
2B > | | - 21A
dB converter output ground 20B —3» | | <€— 20A  Converter output
dB converter output  19B —» | ] <— 19A  Converter output ground
18B —» | |f— 18A
17B —» | |‘<'— 17A
16B —» | | <« 16A

Barrier
Slot

15B —» | | «— 15A
14B —» | | «€— 14A
13B 5 | ] «— 13A

+26 Vfiltereddc *12B —» | | <— 12A" +26 V filtered dc
Collector lead of pnp series-pass *11B —» | | <— 11A" Base lead of pnp series-pass
10B —» | | <— 10A" Emitter lead of pnp series-pass
+26 Vcommon return  *9B —» | | <€— 9A* 26 V common return
—26 V filtereddc *8B —» | ] - 8A" —26V filtered dc

Collector lead of npn series-pass *7B —3» | | <€— 7A" Emitter lead of npn series-pass
il —.

- TM 5000
68 —» | | «€— 6A* Base lead of npn series-pass Barrier
Slot
5B—» § | <« s5A
+8 Vcommonreturn *4B —» | ] <€ 4A* +8V common return
+8V common return  *3B —3» | ] <€— 3A* +8V common return
+8 V filtereddc ~ *2B —» | | -— 2A* 18V filtered dc
1B —>» | | -« 1A
Rear view of plug-in
Assignments listed for pins 1A—13A and 1B—13B are available in all power modules;
however, only those pins marked with an asterisk (*) are used in the AA 5001.
(2058-49)4598-11

Fig. 6-1. Main board rear interface connector assignments.
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REAR INTERFACE GPIB CONNECTOR
GPIB BOARD (Al4)

FUNCTION PIN
D101 1
DI02 3
D103 S
0104 7

9
E0! 1
DAV 13
NRFD 15
NDAC 17
19

PIN FUNCTION
2 D10S
4 Dlos
6 D107
8 plos
10
12 IFC
14 SRQ
16 ATN
18 REN
208

PLUG-IN REAR VIEW

Fig. 6-2. GPIB board rear interface connector assignments.

Calibration Fixtures

Several calibration fixtures are available from Tektronix,
Inc. that are helpful in troubleshooting the AA 5001.

067-0645-02 Plug-in Extender
067-0996-00 GPIB Extender
067-1156-00 Extender Cable Kit

Contact your nearest Tektronix, Inc. Field Office or repre-
sentative for ordering information.

Troubleshooting Equipment

Before using any test equipment to make measurements
on static-sensitive components or assemblies, be certain
that any voltage or current supplied by the test equipment
does not exceed the limits of the component to be tested.

Static-Sensitive Components

Static discharge can damage any semiconductor
component in this instrument.

6-4

This instrument contains electrical components that are
susceptible to damage from static discharge. See Table 6-1
for relative susceptibility of various classes of semiconduc-
tors. Static voltages of 1 kV to 30 kV are common in unpro-
tected environments.

Observe the following precautions to avoid damage:
1. Minimize handling of static-sensitive components.

2. Transport and store static-sensitive components or
assemblies in their original containers, on a metal
rail, or on conductive foam. Label any package that
contains static-sensitive assemblies or components.

3. Discharge the static voltage from your body by
wearing a wrist strap while handling these compo-
nents. Servicing static-sensitive assemblies or com-
ponents should be performed only at a static-free
work station by qualified service personnel.

4. Nothing capable of generating or holding a static
charge should be allowed on the work station
surface.

5. Keep the component leads shorted together when-
ever possible.

6. Pick up components by the body, never by the leads.

7. Do not slide the components over any surface.
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8. Avoid handling components in areas that have a
floor or work surface covering capable of generating
a static charge.

9. Use a soldering iron that is connected to earth
ground.

10. Use only special antistatic suction type or wick type
desoldering tools.

Table 6-1
RELATIVE SUSCEPTIBILITY
TO STATIC DISCHARGE DAMAGE

Relative
Semiconductor Classes Susceptibility

Levels?
MOS or CMOS microcircuits or
discretes, or linear microcircuits
with MOS inputs. (Most Sensitive) 1
ECL 2
Schottky signal diodes 3
Schottky TTL 4
High-frequency bipolar transistors 5
JFETs 6
Linear microcircuits 7
Low-power Schottky TTL 8
TTL (Least Sensitive) 9

2Voltage equivalent for levels:

1=100to 500V 4 =500V 7 = 400 to 1000 V (est.)
2=200t0 500V 5=400t0o 600V 8 =900V
3=250V 6 =600to 800V 9= 1200V

(Voltage discharged from a 100 pF capacitor through a resis-
tance of 100 2.)

Obtaining Replacement Parts

Electrical and mechanical parts can be obtained through
your local Tektronix Field Office or representative. However,
it may be possible to obtain many of the standard electronic
components from a local commercial source. Before pur-
chasing or ordering a part from a source other than
Tektronix, Inc., check the Replaceable Electrical Parts list
for the proper value, rating, tolerance, and description.

NOTE

When selecting replacement parts, remember that the
physical size and shape of a component may affect its
performance in the instrument.
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Some parts are manufactured or selected by Tektronix,
Inc., to satisfy particular requirements or are manufactured
for Tektronix, Inc., to our specifications. Most of the me-
chanical parts used in this instrument have been manufac-
tured by Tektronix, Inc. To determine the manufacturer,
refer to the Replaceable Parts list and the Cross Reference
index, Mfr. Code Number to Manufacturer.

When ordering replacement parts from Tektronix, Inc.,
include the following information:

1. Instrument type and option number.
2. Instrument serial number.

3. A description of the part (if electrical, include complete
circuit number).

4. Tektronix part number.

Circuit Board Removal

Refer to the following procedure and Fig. 6-3 for circuit
board removal by qualified service personnel.

1. Top Cover Removal

a. Remove the two side covers (four 1/4 turn fasteners).

b. Remove the top cover screws (2).

c. Remove screws (2) attaching the back cover to top
cover.

d. Carefully pull the top cover up to remove.

2. Bottom and Back Covers Removal

a. Remove top cover.

b. Remove shield ground screw (1) on bottom.

c. Remove the latch assembly using the following proce-
dure. Refer to Fig. 6-4.

Use a small screwdriver to push forward slightly on the
rear latch just in front of the spring. Press down on the latch
knob to raise the latch knob extension at the point where
the two latch pieces engage. While holding the latch knob
down, push up on the front panel latch piece at the point of
engagement to disengage the two pieces. Then, pull the
latch knob out.
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GPIB MAIN
A16 A15
- INPUT/
NOTCH
LOGIC iMD FILTER
A12 A13 Al4
Address | FL___) |
Switch > ‘:
J8o11 J1061
o
[~
~
]
-
s
o
hy
-
J2034 F_E
e
-
o j—
P1040 [ — S| g 3 -
| g & (| J10a1] 5 IS
3 g || N2 | | 1043
= E =g F
/ pp—
JI040 3= | P1042
J2050 —|(Q [F—o] [
8 =28 -
W —l
2 J1141 2
[
8 £ J1020
J1060
) J1012
P2060 l J2060 (Back and
| Outside)
- -
J1071 S Y| P1070 41011
J7171 " L"______ (Front and
inside)
J1181
J2011 8 ‘: DISPLAY
\ Ja070 A10
92012 — T T T 2030 | ~ [J2040]
{ —
FRONT
FRONT
PANEL
4598-12
Fig. 6-3. Circuit boards and connectors pictorial (top view). .
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Do not install the plug-in in the power module while
the latch is disassembled. Removal of the plug-in with-
out use of the latch can be extremely difficult.

Fig. 6-4. Latch assembly pictorial.

d. Remove screws (2) attaching the bottom cover to

front panel.

The spacers used on the front panel screws are nec-
essary to prevent damage to the front panel. Make
sure these spacers are in place when the screws are
reinstalled.

e. Carefully pull the covers down and back to remove.

3. Main (A15), Input/Notch (A14), and IMD (A13) Boards
Removal

a. Remove the top, bottom and back covers.

b. Remove the Cable Assembly from J1020 on the Main
Board.

c. Position the AA 5001 bottom side up, and remove the
cables from J7171 on the Logic Board and J4070 on the
Input/Notch Board.
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d. Remove the screws (2) that secure the Main Board to
the Front panel.

e. Slide the boards back to disengage the pushbutton
switches from the front panel and fold out the boards as an
assembly.

NOTE

This position may be used for troubleshooting most of
the AA 5001 with an input signal applied to J4070 on
the Input/Notch Board. If further disassembly is re-
quired, continue this procedure.

f. Remove the screws (3) that secure the IMD Board,
disconnect the cable from J8011 on the IMD Board and
carefully pull up the board to separate.

g. Disconnect all cables attaching the board assembly to
the rest of the instrument.

h. Remove the screws (2) and posts (2) on the Input/-
Notch Board that secure the Input/Notch Board to the Main
Board and carefully pull the boards apart.

j. Remove the shield from the Main Board by first remov-
ing the spacers (2) from the shield then the screws (3) that
secure the shield to the Main Board.

NOTE

On reassembly, the shield should be secured to the
Main Board by the screws (3) before the spacers (2)
are added.

4. Control Logic (A12) and GPIB (A16) Boards Removal

a. Remove the top, bottom and back covers.

b. Carefully unsolder resistors (2) R530 and R540 from
the Input connector solder lugs.

c. Remove the Input Range knob.

d. Disconnect ali ribbon cables from the Control Logic
and GPIB Boards.

e. Remove the screw (1) that secures the Control Logic
Board to the Front Panel.
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f. Slide the boards back to disengage the pushbutton
switches from the front panel.

g. Remove the screws (5) on the GPIB Board that se-
cure the GPIB Board to the Controi Logic Board and care-
fully pull the boards apart.

5. Display Board (A10) Removal

a. Remove the top, bottom and back covers.

b. Remove the Main (A15), Input/Notch (A14), and IMD
(A13) Boards.

¢. Remove the Control Logic (A12) and GP!B (A16)
Boards.

d. Disconnect all ribbon cables from the Display Board.

e. Remove the screws (2) that secure the Display Board
to the Front Panel.

f. Pull the Display Board away from the Front Panei.

Magnetic Shield

The shield attached to the rear plate of the AA 5001 is
heat treated to enhance its magnetic shielding properties.
The benefits of this treatment will be destroyed by mechani-
cal stresses applied to this part. As such, care should be
taken not to drop or mechanically deform or bend this shield
during service operations. Also, this shield uses a single
point ground (center mounting screw) to prevent ground
loop currents that would decrease its effectiveness. Note
that the top and bottom mounting screws use insulating
washers.

Soldering Techniques

To avoid electric-shock hazard, disconnect the
instrument from the power source before soldering.

The reliability and accuracy of this instrument can be
maintained only if proper soldering techniques are used
when repairing or replacing parts. General soldering tech-
niques which apply to maintenance of any precision elec-
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tronic equipment should be used when working on this
instrument. Use only 60/40 rosin-core, electronic grade sol-
der. The choice of soldering iron is determined by the repair

to be made.

Some of the circuit boards in the AA 5001 are of the
multilayer type with conductive paths laminated be-
tween the top and bottom board layers. All soldering
on these boards should be done with extreme care to
prevent breaking the connections to these conductive
paths. Only experienced maintenance personnel
should attempt to repair these boards. Do not allow
solder or solder flux to flow under printed curcuit
board switches. The printed circuit board is part of the
switch contacts; intermittent switch operation can oc-
cur if the contacts are contaminated.

When soldering on circuit boards or small wiring, use
only a 15 watt, pencil type soldering iron. A higher wattage
soldering iron can cause the etched circuit wiring to sepa-
rate from the board base material and melt the insulation
from small wiring. Always keep the soldering iron tip prop-
erly tinned to ensure the best head transfer to the solder
joint. Apply only enough heat to remove the component or
to make a good solder joint. To protect heat sensitive com-
ponents, hold the component lead with a pair of long-nose
pliers between the component body and the solder joint.
Use a solder removing wick to remove excess solder from
connections or to clean circuit board pads.

Semiconductors

To remove in-line integrated circuits use an extracting
tool. This tool is available from Tektronix, Inc.; order
Tektronix Part Number 003-0619-00. If an extracting tool is
not available, use care to avoid damaging the pins. Pull
slowly and evenly on both ends of the integrated circuit. Try
to avoid disengaging one end before the other end.

Coaxial Cables

If the coaxial cable to the FUNCTION OUTPUT front
panel connector is damaged, replace the entire cable as-
sembly. Other coaxial cables in the AA 5001 can be re-
placed or repaired as necessary.

Exterior Cleaning

Chassis. Accumulated dust on the instrument chassis
can be removed with a soft cloth or small brush. Remove
dirt that remains with a soft cloth dampened in a mild deter-
gent and water solution; then remove the detergent with a
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cloth dampened in clean water. Do not use abrasive
cleaners.

Front Panel. Use only a cotton swab or soft cloth, damp-
ened in isopropyl alcohol or water.

To avoid damage, use only isopropy! alcohol or water.
Do not use petroleum based cleansing agents. Before
using any other type of cleaner, consult your
Tektronix Service Center or representative for
information.

Interior Cleaning

Clean circuit boards only when required for operation to
specified performance. Dust in the interior of the instrument
should be removed occasionally due to its electrical con-
ductivity under high humidity conditions.

The best way to clean the interior is to blow off the accu-
mulated dust with dry, low-velocity air (approximately
5 Ib/in?). Then use a soft brush.

Do not scrape or use an eraser to clean the edge connec-
tor contacts. Abrasive cleaning can remove the gold piating.

Isopropyl alcohol can be used to clean major repairs to
the circuit board; however, flush the board well with clean,
isopropyl alcohol. Make certain that resin or dirt is carefully
removed from board areas having high impedance circuitry.

Circuit boards and components must be dry before
applying power.

GPIB ADDRESS AND MESSAGE TERMI-
NATOR SWITCHES

Setting the GPIB Address Switches

A single bank of six switches is located on the GPIB
circuit board and are accessable through the rear panel. See
Fig. 6-5.
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Five of these switches (A5 through A1) set the desired
value of the lower five bits of the listen and talk addresses
for the AA 5001. The decimal value of these switches is
called the instrument“s primary address which corresponds
to the listen and talk addresses. See Table 6-2.

The AA 5001 microprocessor reads these switches only
at each power-up event.

The address byte sent by the controller is actually eight
bits wide. Bits 5 through 1 are for the primary address set
according to Table 6-2, while bits 7 and 6 determine whether
the byte is a listen address (32 + primary address) or a talk
address (64 + primary address). Secondary address bytes
(where bits 7 and 6 are both logical 1) are not used by the
AA 5001, so they are ignored.

Before power-up, set switches A1 through A5 (see Table
6-2) as desired. Do not set primary address 0 when using
TEKTRONIX 4050-Series controllers. They reserve primary
address 0 for themselves. Setting the primary address to 31
logically removes the AA 5001 from the GPIB. It does not
respond to any GPIB addresses or commands and remains
both unlistened (UNL) and untalked (UNT).

The AA 5001 is factory set to primary address 28 and
EOI ONLY.

SET | SET
LOGIC | LOGIC
o ! 1
EOIONLY =0 | [0 | o] 1 |LF/EOI = 1
alglo T ols|s |
PRIMARY BINARY
AoonERs (A3)Z[o T ol4 |4 ) weignt

Push: left side for logic 0, right side for logic 1.

3888-13

Fig. 6-5. GPIB address and message terminator switches.
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Table 6-2
IEEE 488 (GPIB)
PRIMARY ADDRESSES

Scan by Zenith

Switches
Primary
A5 A4 A3 A2 A1 Address
0 0 0 0 0 0
0 0 0 0 1 1
0 0 0 1 0 2
0 0 0 1 1 3
0 0 1 0 0 4
0 0 1 0 1 5
0 0 1 1 0 6
0 0 1 1 1 7
0 1 0 0 0 8
0 1 0 0 1 9
0 1 0 1 0 10
0 1 0 1 1 11
0 1 1 0 0 12
0 1 1 0 1 13
0 1 1 1 0 14
0 1 1 1 1 15
1 0 0 0 0 16
1 0 0 0 1 17
1 0 0 1 0 18
1 0 0 1 1 19
1 0 1 0 0 20
1 0 1 0 1 21
1 0 1 1 0 22
1 0 1 1 1 23
1 1 0 0 0 24
1 1 0 0 1 25
1 1 0 1 0 26
1 1 0 1 1 27
1 1 1 0 0 28
1 1 1 0 1 29
1 1 1 1 0 30
1 1 1 1 1 31
6-10

Setting the Message Terminator Switch

The top switch {(number 1), iNustrated in Fig. 6-5, is used
to select the terminator of both input and output messages
on the GPIB.

With EOI ONLY selected as the terminator, the instru-
ment interprets a data byte received with EOI asserted as
the end of an input message string. It also asserts EOI con-
currently with the last byte of an output message.

With LF/EQI selected as the terminator, the instrument
interprets the line feed (LF) character or the assertion of EOI
concurrently with a data byte as the end of an input mes-
sage. The AA 5001 also transmits the carriage return (CR)
and line feed (LF), with EOI asserted along with LF, to termi-
nate output messages.

The AA 5001 is factory set to primary address 28 and
EO! ONLY.

TROUBLESHOOTING INFORMATION

Introduction

Troubleshooting information for the AA 5001 includes
hardware tests, troubleshooting tables, and signature analy-
sis for selected digital circuits.

If an error code is returned to the controller in response
to an ERR? query, refer to the error code definitions in the
Programming section of this manual. The only error codes
that indicate instrument malfunction are those classified as
Internal Errors in the error code list.

Hardware Tests

The hardware is tested by the AA 5001 firmware in two
ways:

® Power-on Self Tests
* Test Query

Power-on Seif Test

The power-on self tests run each hardware test once. If
an error occurs, the AA 5001 front panel dispiay is set to the
code of the first error detected. The AA 5001 will not per-
form any other functions if an error has occurred.

The tests performed and their corresponding error dis-
plays are listed in Table 6-3.
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Table 6-3
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FRONT PANEL ERROR DISPLAY
POWER-ON SELF TESTS

ERROR DISPLAY LEDS
REM ADRS dBm dB
E Bad RAM (high nibble) U3043 OFF ON FLASHING FLASHING
Bad RAM (low nibble) U3034 OFF OFF FLASHING FLASHING
Bad ROM U4030 ON OFF FLASHING FLASHING
The Test Query NOTE

The second test method is the TEST? (TEST query). This
performs only the ROM test. TEST? is sent to the AA 5001
over the GPIB. When received, the AA 5001 will:

After repositioning the jumper to enable or disable the
signature analysis mode, turn the power module off
and then back on to re-initialize the AA 5001
microprocessor.

! 1. Save the current state of the machine.
2. Perform the ROM test.

I 3. Reports the error, if any, in the form:
| TEST 394;

If no errors are detected, the response is:
TEST 0;

! 4. The AA 5001 is returned to its settings prior to the
TEST? execution.

|
|
! ' Signature Analysis

To enable the signature analysis mode:

1. Remove the AA 5001 left panel (refer to Circuit Board
Removali).

2. Locate the GPIB board jumper, J3021 (refer to the
Parts Location Grids located in the pull-out pages) and con-
nect it to the SA position.

3. Insert the AA 5001 into a TM 5000-Series Power
Module, using an extender cable, and turn on the power
module.

NOTE

The AA 5001 will not perform other functions, while in
the signature analysis mode.

Signature analysis information for troubleshooting some
AA 5001 digital circuitry is provided in the pullout pages in

. the back of this manual.
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Troubleshooting High Residual Distortion Problems
Refer to Table 6-4 and the following.

Because of the ultra-low distortion and noise levels in the
AA 5001, the following precautions and suggestions will
save considerable time and minimize erroneous diagnosis.

1. Use only the recommmended SG 5010 or SG 505

(preferred) oscillators as signal sources. An AA 5001
residual distortion reading will include the effects of
noise and distortion contributions from both oscillator
and analyzer. Using other oscillators may give inferior
results.

. Perform servicing only in a “quiet” environment, free

from excessive electromagnetic interference. Without
its shielding, a disassembled AA 5001 is susceptable
to stray fields from power transformers, flourescent
lights, and particularly raster-scan monitors. Monitors
of this type should be turned off, or located at least 5
meters away during troubleshooting.

. Avoid the use of general purpose bnc connector ter-

minators. Many terminators have voltage coefficients
that cause excessive distortion, compared to that of
the AA 5001.

. Connect an oscilloscope system to the FUNCTION

OUTPUT, for observation of the residual products ac-
tually being measured. Some problems, with high re-
sidual readings do not involve distortion but are
caused by excessive noise or incomplete fundamental
nulling.

Slightly high (or just marginal) residual distortion perfor-
mance is usually caused by a degradation of a single com-
ponent in the main signal path.
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Semi-conductor devices should be investigated first in
the following order of probability: LDRs (light dependent re-
sistors), op-amps (operational amplifiers), and transistors or
diodes. Table 6-4 lists some of the more common distortion/
noise behavior symptoms along with the most probable de-
fective components.

During disassembly, repair, and reassembly, use good
static control measures. Even small static discharges can
induce soft failures in the LDRs or op-amps resulting in sub-

stantially higher distortion or noise contribution. Also, exer-
cise care when soldering LDRs and op-amps to minimize
the chance of heat damage, which can have a similar de-
grading effect.

Unusually high residual distortion readings (0.1% to
100%) are often the result of band or range selection mal-
functions. Check the appropriate relays, as suggested by
the symptoms first. Other possible causes may be found in
the band discriminator or ranging logic circuitry.

Table 6-4
HIGH DISTORTION/NOISE SYMPTOMS AND PROBABLE CAUSES

SYMPTOM

CHECK OR REPLACE

1. High THD near tops of internal frequency bands (e.g.,

250-270 Hz; 750-950 Hz)

® Misadjustment of R5025 (LDR Balance to compensate
for aging and characteristics mismatch)

* U4011, U5010 LDRs

2. High THD at all frequencies but varies with input level

within a given range

* U5051, U5051 LDRs

3. High 100 kHz THD with either input polarity

* U4051 or U4021 op-amps
* (More rarely) U4020 or U4061 op-amps
® Also check op-amp compensation elements

4. High 100 kHz THD with one input polarity only

* Q4060, Q4071 or Q4061, Q4070 diode connected clamps
® U4051 or U4021 op-amps

5. High or elevated 10 kHz THD but, 20 kHz is useable

(30 kHz THD may also be relatively high)

* U4021 op-amp

6. High 30 Hz THD but, 20-25 Hz is useable

* U1011 op-amp (excessive offsets will cause control
voltage ripple)

7. High THD readings at all frequencies but, dominant

component is noise

®* U4051 op-amp

8. High THD readings at all frequencies but, dominant

component is fundamental

® Misadjustment of R1023 or R1030
* U2020
* (Rarely) C2020 or C2021 is leaky

9. Unusually high THD readings at lower band edge
Dominant

frequencies (e.g., 100Hz, 2.8 kHz).

component is fundamental

* U4011, U5010 LDRs
* U2024 and related drive components

10. High CCIF IMD but, SMPTE IMD is usable (will often

occur with symptom #2)

U5041, U5051 LDRs
* U4051 op-amp
(Rarely) C2032 or C1010 is open

11.  High SMPTE IMD but, CCIF IMD is usable

* U8051 multiplexer (on IMD board)
* U3031A and related control loop components

6-12
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OPTIONS

There are no options for the AA 5001 at this time.

Section 7—AA 5001
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Section 8-AA5001

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore impor-
tant, when ordering parts, to include the following information in
your order: Part number, instrument type or number, serial
number, and modification number if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, Inc. Field Office or represen-
tative will contact you concerning any change in part number.

Change information, if any, is located at the rear of this
manual.

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemblies are listed in numerical order.
When the complete component number of a partis known, thislist
will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mfr. Code Number to Manufacturer index for the
Electrical Parts List is located immediately after this page. The
Cross Index provides codes, names and addresses of manutac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assemblies,
subassemblies and parts. Examples of this numbering method
and typical expansions are illustrated by the following:

Example a. component number
rm——
A23R1234 A23 R1234

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Example b. component number

/—\/\’_\
A23A2R1234 R1234
Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

Only the circuit number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit board
itlustration is clearly marked with the assembly number.
Assembly numbers are also marked on the mechanical exploded
views located in the Mechanical Parts List. The component
number is obtained by adding the assembly number prefix to the
circuit number.

The Electrical Parts List is divided and arranged by
assemblies in numerical sequence (e.g., assembly A1 with its
subassemblies and parts, precedes assembly A2 with its sub-
assemblies and parts).

Chassis-mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List.

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number to be used when ordering replace-
ment part from Tektronix.

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the serial number at which the
part was first used. Column four (4) indicates the serial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers.

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List, an ltem Name is separated from the
description by a colon (:). Because of space limitations, an item
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

MFR. CODE (column six of the Electrical Parts
List)

Indicates the code number of the actual manufacturer of the
part. (Code to name and address cross reference can be found
immediately after this page.)

MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufacturers part number.
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mir. Code Manufacturer Address City, State, Zip I
000GS A P PRODUCTS, INC. BOX 110 PAINESVILLE, OHIO 44077
00779 AMP, INC. P.0. BOX 3608 HARRISBURG, PA 17105
00853 SANGAMO ELECTRIC CO., S. CAROLINA DIV. P.0. BOX 128 PICKENS, SC 29671
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204
01295 TEXAS INSTRUMENTS, INC.
SEMICONDUCTOR GROUP P.0. BOX 5012 DALLAS, TX 75222
02735 RCA CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876
03508 GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR I
PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE, NY 13201
04222 AVX CERAMICS, DIVISION OF AVX CORP. P O BOX 867 MYRTLE BEACH, SC 29577
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036
05397 UNION CARBIDE CORPORATION, MATERIALS
SYSTEMS DIVISION 11901 MADISON AVENUE CLEVELAND, OH 44101
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF
FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW, CA 94042
08806 GENERAL ELECTRIC CO., MINIATURE '
LAMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND, OH 44112 l
12969 UNITRODE CORPORATION 580 PLEASANT STREET WATERTOWN, MA 02172
13511 AMPHENOL CARDRE DIV., BUNKER RAMO CORP. LOS GATOS, CA 95030
14433 ITT SEMICONDUCTORS 3301 ELECTRONICS WAY
P O BOX 3049 WEST PALM BEACH, FL 33402
14552 MICRO SEMICONDUCTOR CORP. 2830 E FAIRVIEW ST. SANTA ANA, CA 92704
14752 ELECTRO CUBE INC. 1710 S. DEL MAR AVE. SAN GABRIEL, CA 91776
17856 SILICONIX, INC. 2201 LAURELWOOD DRIVE SANTA CLARA, CA 95054
18178 VACTEC, INC. 2423 NORTHLINE INDUSTRIAL BLVD. MARYLAND HEIGHTS, MO 63043
18324 SIGNETICS CORP. 811 E. ARQUES SUNNYVALE, CA 94086 I
19396 ILLINOIS TOOL WORKS, INC. PAKTRON DIV, 900 FOLLIN LANE, SE VIENNA, VA 22180
21317 ELECTRONIC APPLICATIONS COMPANY 2213 EDWARDS AVENUE SOUTH EL MONTE, CA 91733
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
24211 GRIGSBY-BARTON INC. 3800 INDUSTRIAL DRIVE ROLLING MEADOWS, L 60008
24355 ANALOG DEVICES INC. RT 1 INDUSTRIAL PK,P O BOX 280 NORWOOD, MA 02062
24546 CORNING GLASS WORKS, ELECTRONIC
COMPONENTS DIVISION 550 HIGH STREET BRADFORD, PA 16701
24931 SPECIALITY CONNECTOR CO., INC. 2620 ENDRESS PLACE GREENWOOD, IN 46142
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051 I
32293 INTERSIL, INC. 10900 N. TANTAU AVE. CUPERTINO, CA 95014
32097 BOURNS, INC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, CA 92507
34630 TYCO FILTERS DIV., INC. 3940 W. MONTECITO PHOENIX, AZ 85019
50157 MIDWEST COMPONENTS INC. P. O. BOX 787
1981 PORT CITY BLVD. MUSKEGON, M 49443
50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304
50558 ELECTRONIC CONCEPTS, INC. 526 INDUSTRIAL WAY WEST EATONTOWN, NJ 07724
51642 CENTRE ENGINEERING INC. 2820 E COLLEGE AVENUE STATE COLLEGE, PA 16801
54473 MATSUSHITA ELECTRIC, CORP. OF AMERICA 1 PANASONIC WAY SECAUCUS, NJ 07094 I
55680 NICHICON/AMERICA/CORP. 6435 N PROESEL AVENUE CHICAGO, IL 60645
56289 SPRAGUE ELECTRIC CO. 87 MARSHALL ST. NORTH ADAMS, MA 01247
57668 R-OHM CORP. 16931 MILLIKEN AVE. IRVINE, CA 92713
58361 GENERAL INSTRUMENT CORP. I
OPTO ELECTRONICS DIV. 3400 HILLVIEW AVE PALO ALTO, CA 94304
59660 TUSONIX INC. 2155 N FORBES BLVD TUCSON, AZ 85705
71400 BUSSMAN MFG., DIVISION OF MCGRAW-
EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107
71590 CENTRALAB ELECTRONICS, DIV. OF I
GLOBE-UNION, INC. P O BOX 858 FORT DODGE, IA 50501
71744 CHICAGO MINIATURE LAMP WORKS 4433 RAVENSWOOD AVE. CHICAGO, IL 60640
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634
74970 JOHNSON, E. F., CO. 299 10TH AVE. S. W. WASECA, MN 56093
76493 BELL INDUSTRIES, INC., '
MILLER, J. W._, DIV, 19070 REYES AVE., P O BOX 5825 COMPTON, CA 90224
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
81073 GRAYHILL, INC. 561 HILLGROVE AVE., PO BOX 373 LA GRANGE, IL 60525 I
84411 TRW ELECTRONIC COMPONENTS, TRW CAPACITORS 112 W. FIRST ST. OGALLALA, NE 69153
90201 MALLORY CAPACITOR CO., DiV. OF 3029 E. WASHINGTON STREET
P. R. MALLORY AND CO., INC. P. 0. BOX 372 INDIANAPOLIS, IN 46206
91637 DALE ELECTRONICS, INC. P. O. BOX 609 COLUMBUS, NE 68601
95348 GORDOS CORPORATION 250 GLENWOOD AVENUE BLOOMFIELD, NJ 07003
96733 SAN FERNANDO ELECTRIC MFG CO 1501 FIRST ST SAN FERNANDO, CA 91341
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I Mir. Code  Manufacturer Address City, State, Zip
T0900 UNITED CHEMI-CON 9801 W. HIGGINS ROAD ROSEMONT,IL 60018
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Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A10 670-7992-00 CKT BOARD ASSY:DISPLAY 80009 670-7992-00
A12 670-7994-00 CKT BOARD ASSY:LOGIC 80009 670-7994-00
A13 670-8104-00 CKT BOARD ASSY:iMD 80009 670-8104-00
Al4 670-7995-00 CKT BOARD ASSY:INPUT & NOTCH 80009 670-7995-00
A15 670-7996-00 CKT BOARD ASSY:MAIN 80009 670-7996-00
A15 B (STANDARD ONLY)
At5 670-8319-00 CKT BOARD ASSY:MAIN 80009 670-8319-00
AlS (OPTION 02 ONLY)
A16 670-7993-00 CKT BOARD ASSY:GPIB 80009 670-7993-00
A10 670-7992-00 CKT BOARD ASSY:DISPLAY 80009 670-7992-00
A10DS1010 150-1083-00 LAMP,LED RDOUT:RED,10 ELEM BAR GRAPH 50434 HDSP-4820
A10DS1021 150-1053-00 LAMP,LED RDOUT:ORANGE,7 SEG,0.4 DIGIT 58361 Q3411
A10DS1022 150-1053-00 LAMP,LED RDOUT:ORANGE,7 SEG,0.4 DIGIT 58361 Q3411
A10DS1023 150-1053-00 LAMP,LED RDOUT:ORANGE,7 SEG,0.4 DIGIT 58361 Q3411
A10DS1030 150-1053-00 LAMP,LED RDOUT:ORANGE,7 SEG,0.4 DIGIT 58361 Q3411
A10DS1031 150-1053-00 LAMP,LED RDOUT:ORANGE,7 SEG,0.4 DIGIT 58361 Q3411
A10DS1041 150-1112-00 LT EMITTING DIO:RED 635NM,60MA 50434 HLMP-2620
A10DS1042 150-1112-00 LT EMITTING DIO:RED 635NM,60MA 50434 HLMP-2620
A10DS2010 150-1061-00 LT EMITTING DIO:RED,660NM,50MA MAX 50434 HLMP-1301
A10DS2011 150-1061-00 LT EMITTING DIO:RED,660NM,50MA MAX 50434 HLMP-1301
A10J2011 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A10J2012 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A10J2030 131-2238-00 CONN,RCPT,ELEC:CKT BD,2 X 20,MALE 000GS OBD
A10J2040 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A10R1010 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
A10R1011 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W ot121 CB4315
A10R1012 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
A10R1013 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
A10R1031 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W o1t21 CB3315
A10R1032 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315
A10R2010 315-0681-00 RES.,FXD,CMPSN:680 OHM,5%,0.25W 01121 CB6815
A10R2021 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
A10R2022 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
A10R2031 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315
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Tektronix Serial/Model No. Mfr
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A12 670-7994-00 CKT BOARD ASSY:LOGIC 80009 670-7994-00
A12C2091 290-0748-00 CAP. FXD,ELCTLT:10UF,+50-10%,25V T0900 SL25T10(T)TP
A12C3101 281-0775-00 CAP. FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C4103 281-0775-00 CAP_FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C4121 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C7051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C7133 281-0814-00 CAP.,FXD,CER DI:100PF,10%,100V 04222 GC101A101K
A12C7135 281-0772-00 CAP.,FXD,CER DI:0.0047UF,10%,100V 04222 GC701C472K
A12C8135 . 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
A12CR1111 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR2131 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR2133 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR4031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR4051 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5033 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5035 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5037 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5039 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5081 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5131 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5133 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR6031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR6033 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR6035 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR6131 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12J1031 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
A12J1040 131-1834-00 TERM. SET,PIN:1 X 36,0.1 CTR,09 L 22526 65539-001
A12J1050 131-1934-00 TERM. SET,PIN:1 X 36,0.1 CTR,09 L 22526 65539-001
A12J1051 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
A12J1072 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
A12J1091 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
Al241141 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A12J1181 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A12J2060 131-1934-00 TERM. SET,PIN:1 X 36,0.1 CTR,09 L 22526 65539-001
A12J7171 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A12Q2041 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q2043 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q2051 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A12Q2053 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q2055 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677
A12Q2061 151-0190-00 TRANSISTOR:SILICON,NPN 07263 8032677
A12Q2063 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q2071 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677
A12Q2081 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q2181 151-0302-00 TRANSISTOR:SILICON,NPN 07263 $038487
A12Q2183 151-0302-00 TRANSISTOR:SILICON,NPN 07263 5038487
A12Q3081 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A12Q3111 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
A12Q7091 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q8161 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A12R1121 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A12R1141 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
REV MAY 1984 8-5



Scan by Zenith I
Replaceable Electrical Parts—AA5001
Tektronix Serial/Model No. Mir .
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number l
A12R1143 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A12R1151 321-0323-00 RES.,FXD,FILM:22.6K OHM,1%,0.125W 91637 MFF1816G22601F
A12R1171 321-0960-07 RES.,FXD,FILM:513 OHM,0.1%,0.125W 24546 NE55E51308B
A12R1173 321-0397-00 RES.,FXD,FILM:133K OHM,1%,0.125W 91637 CMF55116G13302F l
A12R2021 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R2031 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 €B2235
A12R2061 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CcB5135
A12R2071 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 CcB2235
A12R2111 321-0753-06 RES.,FXD,FILM:9K OHM,0.25%,0.125W 91637 MFF1816C90000C
A12R2113 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NE55E2002B
A12R2133 321-0614-00 RES.,FXD,FILM:10.1K OHM,1%,0.125W 91637 MFF1816G10101F
A12R2141 321-0208-00 RES.,FXD,FILM:1.43K OHM,1%,0.125W 91637 MFF1816G14300F |
A12R2143 321-0193-01 RES.,FXD,FILM:1K OHM,0.5%,0.125W 91637 MFF1816G10000D
A12R2145 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
A12R2161 311-1339-00 RES.,VAR,NONWIR:5K OHM,10%,0.50W 73138 89-131.1
A12R2171 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925
A12R2173 315-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
A12R2175 315-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
A12R3051 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135 l
A12R3053 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 cB2235
A12R3055 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 cB2235
A12R3057 315-0223-00 RES., FXD,CMPSN:22K OHM,5%,0.25W 01121 CB2235
A12R3061 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 CcB2235
A12R3063 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 CcB2235
A12R3065 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R3071 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W o121 CcB2235
A12R3073 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W o121 CB2235 . l
A12R3081 321-0205-00 RES.,FXD,FILM:1.33K OHM,1%,0.125W 91637 MFF1816G13300F
A12R3083 321-0222-00 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
A12R3085 321-0324-00 RES.,FXD,FILM:23.2K OHM,1%,0.125W 91637 MFF1816G23201F
A12R3091 321-0336-00 RES.,FXD,FILM:30.9K OHM,1%,0.125W 91637 CMF55116G30901F I
A12R3101 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 cB1035
A12R3102 321-0638-00 RES.,FXD,FILM:7.96K OHM,1%,0.125W 24546 NA55D7961F
A12R3103 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,0.256W 01121 CB3605
A12R3104 315-0475-00 RES.,FXD,CMPSN:4.7M OHM,5%,0.25W 01121 CB4755 l
A12R3105 321-0023-01 RES.,FXD,FILM:16.9 OHM,0.5%,0.125W 91637 MFF1816G16R90D
A12R3141 321-0193-01 RES.,FXD,FILM:1K OHM,0.5%,0.125W 91637 MFF1816G10000D
A12R3143 321-0816-03 RES.,FXD,FILM:5K OHM,0.25%,0.125W 91637 MFF1816D50000C
A12R3151 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925
A12R3171 321-0294-00 RES.,FXD,FILM:11.3K OHM,1%,0.125W 91637 CMF55116G11301F
A12R3173 321-0995-00 RES.,FXD,FILM:549K OHM,1%,0.125W 24546 NA55D5493F
A12R3181 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135 I
A12R3183 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R3185 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CcB5135
A12R3187 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R350 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
A12R4051 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R4053 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CcB5135
A12R4055 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R4081 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A12R4083 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R4085 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R4087 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R4089 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CcB1035 I
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A12R4091 315-0363-00 RES.,FXD,CMPSN:36K OHM,5%,0.25W 01121 CB3635
A12R4101 321-0609-07 RES.,FXD,FILM:480 OHM,0.1%,0.125W 91637 MFF1816C480R0B
A12R4103 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A12R4121 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R4131 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NE55E2002B
A12R4133 321-0312-00 RES.,FXD,FILM:17.4K OHM,1%,0.125W 91637 MFF1816G17401F
A12R4135 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NE55E2002B
A12R4151 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A12R5111 315-0511-00 RES..,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A12R5133 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R540 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%.0.25W 01121 CB4705
A12R6101 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CcB5115
A12R6103 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A12R6105 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R6130 321-0316-00 RES.,FXD,FILM:19.1K OHM,1%,0.125W 91637 MFF1816G19101F
A12R6131 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7041 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7042 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7043 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7044 315-0513-00 RES..FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7046 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7051 315-0474-00 RES.,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4745
A12R7052 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7053 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7055 315-0474-00 RES.,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4745
A12R7081 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A12R7083 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W o112t CB5135
A12R7085 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R7087 321-0153-00 RES.,FXD,FILM:383 OHM,1%,0.125W 91637 MFF1816G383ROF
A12R7101 307-0685-00 RES NTWK,FXD,FI:OFFSET 80009 307-0685-00
A12R7121 307-0686-00 RES NTWK,FXD,F1:DBR 80009 307-0686-00
A12R7122 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535
A12R7123 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,0.25W 01121 CB2415
A12R7131 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A12R7133 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A12R7137 315-0224-00 RES.,FXD,CMPSN:220K OHM,5%,0.25W 01121 CB2245
A12R8021 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R8023 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R8025 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R8027 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A12R8031 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R8081 321-0777-00 RES.,FXD,FILM:5.14K OHM,1%,0.125W 24546 NA55D5141F
A12R8083 321-0222-00 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
A12R8085 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R8091 311-1232-00 RES.,VAR,NONWIR:50K OHM,20%,0.50W 32997 3386F-T04-503
A12R8101 311-1232-00 RES.,VAR,NONWIR:50K OHM,20%,0.50W 32997 3386F-T04-503
A12R8111 311-1466-00 RES.,VAR,NONWIR:2K OHM,20%,0.50W 73138 72-39-0
A12R8131 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A12R8133 315-0131-00 RES.,FXD,CMPSN:130 OHM,5%,0.25W 01121 CB1315
A12R8135 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A12R8151 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A12R8153 311-1232-00 RES.,VAR,NONWIR:50K OHM,20%,0.50W 32997 3386F-T04-503
A1253141 260-2160-00 SWITCH,PUSH:4 BUTTON,2 POLE
A1284171 263-1187-00 SW CAM ACTR AS:LEVEL RANGE 80009 263-1187-00
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A12S6181 260-1996-00 SWITCH,PUSH:1 BUTTON,4 POLE 71590 2KAB0010001169
A12TP3131 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A12TP8161 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A12U2151 156-0515-00 MICROCIRCUIT,DI: TRIPLE 3-CHAN MUX 80009 156-0515-00
A1203011 156-0756-01 MICROCIRCUIT,DI:BCD DECIMAL DECODER,SCRN 04713 MC14028BCLD
A12U3021 156-0575-03 MICROCIRCUIT,DI:3 INPUT NOR GATE,SELECTED 80009 156-0575-03
A12U3041 156-0505-00 MICROCIRCUIT,DI:4 BIT AND/OR SEL 04713 MC14519BCL
A12U4061 156-0577-02 MICROCIRCUIT,DI:QUAD 2-INP AND GATE,SEL 27014 DM74C08
A12U4071 156-0350-01 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 80009 156-0350-01
A12U4111 156-1200-00 MICROCIRCUIT,LI:OPERATIONAL AMPL 01295 TLO74CN
A12U4121 156-1200-00 MICROCIRCUIT,LI:OPERATIONAL AMPL 01295 TLO74CN
A12U5011 156-0502-02 MICROCIRCUIT,DI:4 BIT ADDER,SELECTED 80009 156-0502-02
A12U5021 156-0756-01 MICROCIRCUIT,DI:BCD DECIMAL DECODER,SCRN 04713 MC14028BCLD
A12U5051 156-0349-01 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0349-01
A12U5061 156-0505-00 MICROCIRCUIT,DI:4 BIT AND/OR SEL 04713 MC14519BCL
A12U5071 156-0756-01 MICROCIRCUIT,DI:BCD DECIMAL DECODER,SCRN 04713 MC14028BCLD
A12U5081 156-0411-00 MICROCIRCUIT,LI:QUAD-COMP,SGL SUPPLY 27014 LM339N
A12U5101 156-0048-00 MICROCIRCUIT,LI:FIVE NPN TRANSISTOR ARRAY 02735 CA3046
A12U6111 156-0579-02 MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER,SEL 80009 156-0579-02
A12U6121 156-1200-00 MICROCIRCUIT,LI:OPERATIONAL AMPL 01295 TLO74CN
A12U7011 156-0582-03 MICROCIRCUIT,DI:BINARY UP/DOWN CNTR,SCRN 04713 MC14516BCLDS
A12U7021 156-0349-01 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0349-01
A12U7041 156-0505-00 MICROCIRCUIT,DI:4 BIT AND/OR SEL 04713 MC14519BCL
A12U7061 156-0582-03 MICROCIRCUIT,DI:BINARY UP/DOWN CNTR,SCRN 04713 MC14516BCLDS
A12U7071 156-0349-01 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0349-01
A12U7101 156-0513-00 MICROCIRCUIT,DI:8-CHAN MUX 80009 156-0513-00
A12U7111 156-0579-02 MICROCIRCUIT,DI:DUAL 4 BIT BIN COUNTER,SEL 80009 156-0579-02
A12U7151 156-0961-00 MICROCIRCUIT,DI:QUAD 2-INP NAND ST 80009 156-0961-00
A12U7161 156-0366-02 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02
A12VR1091 152-0278-00 SEMICOND DEVICE:ZENER,0.4W,3V,5% 04713 SZG35009K20
A12VR2143 152-0486-00 SEMICOND DEVICE:ZENER,0.25W,6.2V,5% 80009 152-0486-00
A12W800 198-4302-00 WIRE SET,ELEC: 80009 198-4302-00
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A13 670-8104-00 CKT BOARD ASSY:IMD 80009 670-8104-00
A13C2011 285-1056-00 CAP.,FXD,PLSTC:1UF,2%,50V 14752 650B1A105G
A13C2021 285-1056-00 CAP.,FXD,PLSTC:1UF,2%,50V 14752 650B1A105G
A13C2051 285-0643-00 CAP.,FXD,PLSTC:0.0047UF,5%,100V 84411 TEK-180 47251
A13C2061 285-0889-00 CAP.,FXD,PLSTC:0.0027UF ,5%,100V 84411 TEK180-27251
A13C2063 285-0643-00 CAP.,FXD,PLSTC:0.0047UF,5%,100V 84411 TEK-180 47251
A13C2071 285-0643-00 CAP.,FXD,PLSTC:0.0047UF 5%,100V 84411 TEK-180 47251
A13C2073 285-0643-00 CAP.,FXD,PLSTC:0.0047UF ,5%,100V 84411 TEK-180 47251
A13C2081 285-1100-00 CAP.,FXD,PLSTC:0.022UF,5%,200V 19396 223J02PT485
A13C2091 285-0643-00 CAP.,FXD,PLSTC:0.0047UF ,5%,100V 84411 TEK-180 47251
A13C3011 290-0804-00 CAP. FXD,ELCTLT:10UF,+50-10%,25V 55680 ULA1E100TEA
A13C3071 281-0763-00 CAP.FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A13C4081 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A13C5011 281-0775-00 CAP.FXD,CER Di:0.1UF,20%,50V 04222 MA205E104MAA
A13C5013 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A13C5021 285-0598-00 CAP.FXD,PLSTC:0.01UF,5%,100V 19396 DU490B103J
A13C5023 285-0598-00 CAP.,FXD,PLSTC:0.01UF,5%,100V 19396 DU4908103J
A13C5031 283-0067-00 CAP.,FXD,CER DI:0.001UF,10%,200V 59660 835-515-25D0102K
A13C5045 285-1066-00 CAP.,FXD,PLSTC:0.05UF,1%,200V 14752 230B1C503F
A13C5051 285-1130-00 CAP.,FXD,PLSTC:0.22UF,1%,100V 50558 MH12D224F
A13C5053 285-0643-00 CAP.,FXD,PLSTC:0.0047UF,5%,100V 84411 TEK-180 47251
A13C5061 285-0643-00 CAP.,FXD,PLSTC:0.0047UF,5%,100V 84411 TEK-180 47251
A13C5071 285-0643-00 CAP. FXD,PLSTC:0.0047UF,5%,100V 84411 TEK-180 47251
A13C6011 290-0524-00 CAP.FXD,ELCTLT:4.7UF,20%,10V 90201 TDC475M010EL
A13C6071 290-0804-00 CAP..FXD,ELCTLT:10UF,+50-10%,25V 55680 ULATE100TEA
A13C7021 285-1056-00 CAP. FXD,PLSTC:1UF,2%,50V 14752 650B1A105G
A13C7023 285-1100-00 CAP.,FXD,PLSTC:0.022UF,5%,200V 19396 223J02PT485
A13C7031 285-1130-00 CAP.,FXD,PLSTC:0.22UF,1%,100V 50558 MH12D224F
A13C7061 285-1050-00 CAP.FXD,PLSTC:0.1UF,1%,200V 14752 230B1C104F
A13C8021 285-1050-00 CAP.,FXD,PLSTC:0.1UF,1%,200V 14752 230B1C104F
A13C8033 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A13C8041 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A13C8081 290-0950-00 CAP.,FXD,ELCTLT:100UF, +50-10%,50V 55680 ULB1H101TJAANA
A13CR2033 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A13CR3051 152-0322-00 SEMICOND DEVICE:SILICON,15V HOT CARRIER 50434 5082-2672
A13CR5083 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A1341053 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A13J8011 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
A13P1053 131-0993-00 BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01
A13P4040 136-0558-00 SOCKET,PLUG-IN:6 CONTACT 00779 5-380949-6
A13Q4011 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A13Q7071 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A13R1011 311-1240-00 RES.,VAR,NONWIR:25K OHM,10%,0.50W 73138 72-30-0
A13R1041 315-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205
A13R1101 311-1237-00 RES.,VAR,NONWIR: 1K OHM,10%,0.50W 32997 3386X-T07-102
A13R2021 321-0314-01 RES.,FXD,FILM:18.2K OHM,0.5%,0.125W 91637 MFF1816G18201D
A13R2031 321-0379-00 RES.,FXD,FILM:86.6K OHM,1%,0.125W 91637 MFF1816G86601F
A13R2033 301-0754-00 RES.,FXD,CMPSN:750K OHM,5%,0.50W 01121 EB7545
A13R2035 301-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.5W o121 EB3615
A13R2041 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A13R2051 321-0331-00 RES.,FXD,FILM:27.4K OHM,1%,0.125W 91637 MFF1816G27401F
A13R2053 321-0291-00 RES. FXD,FILM:10.5K OHM,1%,0.125W 91637 MFF1816G10501F
A13R2061 321-0329-00 RES.,FXD,FILM:26.1K OHM,1%,0.125W 91637 MFF1816G26101F
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A13R2081 321-0341-00 RES. FXD,FILM:34.8K OHM,1%,0.125W 91637 CMF55116G34801F
A13R2091 321-0292-00 RES.,FXD,FILM:10.7K OHM,1%,0.125W 91637 MFF1816G10701F
A13R2101 315-0101-00 RES.,FXD,CMPSN:100 OHM <5%,0.25W 01121 CB1015
A13R3021 321-0241-00 RES.,FXD,FIiLM:3.16K OHM,1%,0.125W 91637 MFF1816G31600F
A13R3023 321-0293-00 RES.,FXD,FILM: 11K OHM,1%,0.125W 91637 MFF1816G11001F
A13R3031 321-0673-00 RES.,FXD,FILM:17K OHM,0.5%,0.125W 91637 MFF1816D17001D
A13R3033 321-0724-03 RES.,FXD,FILM:13.6K OHM,0.25W,0.125W 24546 NC55C1362C
A13R3051 321-0193-00 RES.,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F
A13R3061 321-0373-00 RES.,FXD,FILM:75K OHM, 1%,0.125W 91637 MFF1816G75001F
A13R3063 321-0249-00 RES.,FXD,FILM:3.83K OHM,1%,0.125W 91637 MFF1816G38300F
A13R3081 321-0295-00 RES.,FXD,FILM:11.5K OHM,1%,0.125W 91637 MFF1816G11501F
A13R3091 321-0317-00 RES.,FXD,FILM:19.6K OHM,1%,0.125W 91637 MFF1816G19601F
A13R3093 321-0282-00 RES.,FXD,FILM:8.45K OHM,1%,0.125W 91637 MFF1816G84500F
A13R5013 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A13R5031 321-0926-07 RES.,FXD,FILM:4K OHM,0.1%,0.125W 91637 MFF1816C40000B
A13R5041 321-0929-07 RES.,FXD,FILM:2.5K OHM,0.10%,0.125W 91637 CMF55116C25000B
A13R5043 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 CMFF55116C20000B
A13R5045 321-0929-07 RES.,FXD,FILM:2.5K OHM,0.10%,0.125W 91637 CMF55116C25000B
A13R5061 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.26W 01121 CB1525
A13R5071 301-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.5W 01121 EB2425
A13R5073 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 CB2235
A13R5081 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A13R5083 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A13R5821 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A13R6031 321-0169-00 RES.,FXD,FILM:562 OHM,1%,0.125W 91637 MFF1816G562R0F
A13R6033 321-0215-00 RES.,FXD,FILM:1.69K OHM,1%,0.125W 91637 MFF1816G16900F
A13R6041 321-0192-00 RES.,FXD,FILM:976 OHM,1%,0.125W 91637 MFF1816G976ROF
A13R6043 321-0219-00 RES.,FXD,FILM:1.87K OHM,1%,0.125W 91637 MFF1816G18700F
A13R6061 321-0213-00 RES.,FXD,FILM:1.62K OHM,1%,0.125W 91637 MFF1816G16200F
A13R6063 321-0171-00 RES.,FXD,FILM:590 OHM,1%,0.125W 91637 MFF1816G590R0F
A13R7011 321-0216-00 RES.,FXD,FILM:1.74K OHM,1%,0.125W 91637 MFF1816G17400F
A13R7013 321-0237-00 RES.,FXD,FILM:2.87K OHM,1%,0.125W 91637 MFF1816G28700F
A13R7015 321-0237-00 RES.,FXD,FILM:2.87K OHM,1%,0.125W 91637 MFF1816G28700F
A13R8031 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A13R8051 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A13R8061 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A13U2041 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA 18178 VTL5C4
A13U3031 156-1191-00 MICROCIRCUIT,LI:BI-FET OPNL AMPL 01295 TLO72ACP
A13U3041 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NE5532 FE-lIB
A13U3061 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NE5532 FE-IIB
A13U3081 156-1446-00 MICROCIRCUIT,LI:OPNL AMPL,DUAL 18324 NES533N
A13U8041 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NES532 FE-IIB
A13U6051 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NE5532 FE-IIB
A13U8051 156-0515-00 MICROCIRCUIT,DETRIPLE 3-CHAN MUX 80009 156-0515-00
A13VR8031 152-0127-00 SEMICOND DEVICE:ZENER,0.4W,7.5V 6% 04713 SZG35009K2
A13VR8033 152-0127-00 SEMICOND DEVICE:ZENER,0.4W,7.5V,5% 04713 SZG35009K2
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Al4 670-7995-00 CKT BOARD ASSY:INPUT & NOTCH 80009 670-7995-00
A14C1010 290-0529-00 CAP_FXD,ELCTLT:47UF,20%,20V 05397 T362C476M0O20AS
A14C1013 281-0820-00 CAP.,FXD,CER Di:680PF,10%,50V 05397 C114K681K1X5CA
A14C1020 290-0573-00 CAP. FXD,ELCTLT:2.7UF,20%,50V 56289 196D275X00504A1
A14C1021 290-0573-00 CAP.,FXD,ELCTLT:2.7UF,20%,50V 56289 196D275X0050JA1
A14C1030 290-0720-00 CAP.FXD,ELCTLT:68UF,20%,15V 56289 196D686X0015PE3
A14C1031 283-0779-00 CAP.,FXD,MICA D:27PF,2%,500V 00853 D155E270G0
A14C1033 281-0775-00 CAP_FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A14C2010 290-0974-00 CAP_FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A14C2011 290-0534-00 CAP_FXD.ELCTLT:1UF,20%,35V 56289 196D105X0035HA1
A14C2012 290-0512-00 CAP_FXD,ELCTLT:22UF,20%,15V 56289 196D226X0015KA1
A14C2014 281-0819-00 CAP_FXD,CER D!:33PF,5%,50V 72982 8035BC0G330
A14C2020 290-0536-00 CAP_FXD,ELCTLT:10UF,20%,25V 90201 TDC106MO25FL
A14C2021 290-0718-00 CAP. FXD,ELCTLT:22UF,20%,35V 56289 196D226X0035PE4
A14C2022 290-0718-00 CAP_ FXD,ELCTLT:22UF,20%,35V 56289 196D226X0035PE4
A14C2031 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C2032 290-0529-00 CAP.,FXD,ELCTLT:47UF,20%,20V 05397 T362C476M020AS
A14C2040 281-0759-00 CAP.,FXD,CER DI:22PF,10%,100V 96733 R2735
A14C2041 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C2050 283-0728-00 CAP. FXD,MICA D:120PF,1%,500V 00853 D155F121F0
A14C2051 283-0642-00 CAP_FXD,MICA D:33PF, +/-0.5PF,300V 00853 D10-5E330G
A14C2060 283-0672-00 CAP.,FXD,MICA D:200PF,1%,500V 00853 D155F2010F0
A14C2061 281-0096-00 CAP.VAR,AIR DI:5.5-18PF 350V 59660 538-006-A5.5-18
A14C3014 281-0772-00 CAP.,FXD,CER DI:0.0047UF,10%,100V 04222 GC701C472K
A14C3021 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C3023 281-0775-00 CAP_FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C3031 285-1142-00 CAP.FXD,PLSTC:0.01UF,1%,200VDC 19396 103F02PP580
A14C3032 285-1056-00 CAP.,FXD,PLSTC:1UF,2%,50V 14752 650B1A105G
A14C3033 285-1221-00 CAP.FXD,MTLZD:0.1UF 2%,100V 14752 65001B8104G
A14C3040 290-0974-00 CAP_FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A14C3041 285-1142-00 CAP_FXD,PLSTC:0.01UF,1%,200VDC 19396 103F02PP580
A14C3042 285-1056-00 CAP_FXD,PLSTC:1UF,2%,50V 14752 650B1A105G
A14C3044 285-1221-00 CAP_FXD,MTLZD:0.1UF,2%,100V 14752 650D1B8104G
A14C3045 290-0525-00 CAP.,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KA1
A14C3050 283-0728-00 CAP.,FXD.MICA D:120PF,1%,500V 00853 D155F121F0
A14C3051 290-0920-00 CAP.,FXD,ELCTLT:33UF, +50-10%,35V 55680 ULB1V330TEAANA
A14C3060 283-0672-00 CAP.,FXD,MICA D:200PF,1%,500V 00853 D155F2010F0
A14C4010 290-0573-00 CAP.,FXD,ELCTLT:2.7UF,20%,50V 56289 196D275X0050JA1
A14C4020 290-0808-00 CAP_FXD,ELCTLT:2.7UF 10%,20V 05397 T3228275K020AS
A14C4021 283-0168-00 CAP.,FXD,CER DI:12PF,5%,100V 72982 8101B121C0G0120J
A14C4022 281-0763-00 CAP.,FXD,CER D1:47PF,10%,100V 04222 GA101A470KAA
A14C4023 281-0819-00 CAP.,FXD,CER DI:33PF,5%,50V 72982 8035BC0G330
A14C4024 283-0631-00 CAP. FXD,MICA D:95PF,1%,500V 00853 D155F950F0
A14C4031 283-0594-00 CAP_FXD,MICA D:0.001UF,1%,100V 00853 D151F102F0
A14C4032 283-0594-00 CAP.,FXD,MICA D:0.001UF,1%,100V 00853 D151F102F0
A14C4041 281-0823-00 CAP.,FXD,CER DI:470PF,10%,50V 12969 CGB471KDN
A14C4051 281-0775-00 CAP.,FXD,CER Di:0.1UF,20%,50V 04222 MA205E104MAA
A14C4052 281-0759-00 CAP. FXD,CER DI:22PF,10%,100V 96733 R2735
A14C4053 281-0819-00 CAP._FXD,CER DI:33PF 5%,50V 72982 8035BC0G330
A14C4054 283-0680-00 CAP.,FXD,MICA D:330PF,1%,500V 00853 D155F331F0
A14C4055 283-0638-00 CAP.,FXD,MICA D:130PF,1%,100V 00853 D151F131F0
A14C4061 281-0759-00 CAP.FXD,CER DI:22PF,10%,100V 96733 R2735
A14C4062 281-0819-00 CAP. FXD,CER DI:33PF,5%,50V 72982 8035BC0G330
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A14C4063 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C4064 281-0823-00 CAP.,FXD,CER DI:470PF,10%,50V 12969 CGB471KDN
A14C4065 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C4070 285-1219-00 CAP_,FXD,MTLZD:1UF,5%,400V 14752 230D1E105J
A14C5020 290-0808-00 CAP_FXD,ELCTLT:2.7UF,10%,20V 05397 T3228275K020AS
A14C5021 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 04222 MA101C102KAA
A14C5024 281-0823-00 CAP.,FXD,CER DI:470PF,10%,50V 12969 CGB471KDN
A14C5025 283-0186-00 CAP.,FXD,CER DI:27PF,5%,50V 59660 811A058C0G0270J
A14C5031 281-0823-00 CAP.,FXD,CER D}:470PF,10%,50V 12969 CGB471KDN
A14C5041 290-0512-00 CAP.,FXD,ELCTLT:22UF,20%,15V 56289 196D226X0015KA1
A14C5060 290-0525-00 CAP.,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KA1
A14C5061 290-0573-00 CAP.FXD,ELCTLT:2.7UF,20%,50V 56289 196D275X0050JA1
A14C5062 290-0534-00 CAP.,FXD,ELCTLT:1UF,20%,35V 56289 196D105X0035HA1
A14C5063 290-0512-00 CAP.,FXD,ELCTLT:22UF,20%,15V 56289 196D226X0015KA1
A14C5069 283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0103M
A14C5070 285-1219-00 CAP.,FXD,MTLZD:1UF,5%,400V 14752 230D1E105J
A14CR1010 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR1011 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR1060 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR1061 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR1070 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR2020 152-0246-00 SEMICOND DEVICE:SW,S1,40V,200MA 03508 DE140
A14CR2021 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DE140
A14CR2024 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A14CR2025 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A14CR2041 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR4041 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A14CR4042 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A14CR4051 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A14CR4052 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A14CR4072 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
A14CR4073 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
A14CR4074 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
A14CR4075 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
A14CR5025 152-0141.02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR5061 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14DS3050 150-0131-00 LAMP,INCAND:120V,0.025A 71744 120PS
A14DS3060 150-0131-00 LAMP,INCAND:120V,0.025A 71744 120PS
A1441030 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 20526 47357
A14J1041 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
A14J1042 131-2132-01 CONN,RCPT ELEC:HEADER,1 X 36,01 CTR 22526 65506-436
A14J1043 131-2132-01 CONN,RCPT,ELEC:HEADER,1 X 36,01 CTR 22526  65506-436
A14J1060 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
A14J1070 131-2132-01 CONN,RCPT,ELEC:HEADER,1 X 36,01 CTR 22526 65506-436
A1441071 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
A14)4040 131-2132-01 CONN,RCPT,ELEC:HEADER,1 X 36,01 CTR 22526 65506-436
A14J4070 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 22526 48283-029
A14K2050 148-0122-00 RELAY,REED:FORM A,5A,200VDC,COIL 5VDC 95348 F81-1050-4
A14K2051 148-0122-00 RELAY,REED:FORM A,5A,200VDC,COIL 5VDC 95348 F81-1050-4
A14K2052 148-0134-00 RELAY,REED:2 FORM A,5VDC COIL,100MA AT 21317 2A05X250BIAA
A14K2060 148-0134-00 RELAY,REED:2 FORM A,5VDC COIL,100MA AT 21317 2A05X250BIAA
A14K2061 148-0134-00 RELAY,REED:2 FORM A,5VDC COIL,100MA AT 21317 2A05X250BIAA
A14K2070 148-0134-00 RELAY,REED:2 FORM A,5VDC COIL,100MA AT 21317 2A05X250BIAA
A14K2071 148-0134-00 RELAY,REED:2 FORM A,5VDC COIL,100MA AT 21317 2A05X250BIAA
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A14K4030 148-0079-00 RELAY,REED:200 OHM,5V 2421 GB-832A-20
A14K4031 148-0079-00 RELAY,REED:200 OHM,5V 24211 GB-832A-20
A14K4032 148-0079-00 RELAY,REED:200 OHM,5V 24211 GB-832A-20
A14K5030 148-0079-00 RELAY,REED:200 OHM,5V 24211 GB-832A-20
A14Q1031 151-0220-00 TRANSISTOR:SILICON,PNP 07263 $036228
A14Q1070 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A14Q2010 151-0220-00 TRANSISTOR:SILICON,PNP 07263 S036228
A14Q2011 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q2012 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q2021 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677
A14Q2023 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q2024 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677
A14Q2041 151-1059-00 TRANSISTOR:SILICON,FE,N-CHANNEL 80009 151-1059-00
A14Q2042 151-1059-00 TRANSISTOR:SILICON,FE,N-CHANNEL 80009 151-1059-00
A14Q4060 151-0198-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS918 04713 SPS8802-1
A14Q4061 151-0198-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS918 04713 SPS8802-1
A14Q4070 151-0198-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS918 04713 SPS8802-1
A14Q4071 151-0198-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS918 04713 SPS8802-1
A14Q5071 151-0342-00 TRANSISTOR:SILICON,PNP 07263 S035928
A14R1010 315-0204-00 RES.,FXD,CMPSN:200K OHM,5%,0.25W 01121 CB2045
A14R1011 315-0274-00 RES.,FXD,CMPSN:270K OHM,5%,0.25W 01121 CB2745
A14R1012 315-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.25W 01121 CB2435
A14R1013 315-0683-00 RES.,FXD,CMPSN:68K OHM,5%,0.25W 01121 CB6835
A14R1020 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R1021 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 €B1035
A14R1022 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 CB3335
A14R1023 311-1240-00 RES.,VAR,NONWIR:25K OHM,10%,0.50W 73138 72-30-0
A14R1024 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A14R1025 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CcB5105
A14R1026 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A14R1027 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A14R1030 311-1240-00 RES.,VAR,NONWIR:25K OHM,10%,0.50W 73138 72-30-0
A14R1031 321-0754-07 RES.,FXD,FILM:900 OHM,0.1%,0.125W 91637 MFF1816C300R0B
A14R1032 321-0991-03 RES.,FXD,FILM:18K OHM,0.25%,0.125W 24546 NC55C1802C
A14R1033 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A14R1034 315-0103-00 RES.,FXD,CMPSN:10K OHM ,5%,0.25W 01121 CcB1035
A14R1035 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A14R1036 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R1040 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R1041 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R1042 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R1043 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R1044 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A14R1050 311-1240-00 RES.,VAR,NONWIR:25K OHM,10%,0.50W 73138 72-30-0
A14R1051 311-1240-00 RES.,VAR,NONWIR:25K OHM,10%,0.50W 73138 72-30-0
A14R1052 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W o1121 CB2235
A14R1053 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R1062 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A14R1070 315-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.256W 01121 CB2435
A14R1071 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A14R1072 315-0332.00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A14R1073 315-0163-00 RES.,FXD,CMPSN:16K OHM,5%,0.25W o121 CB1635
A14R1074 315-0163-00 RES.,FXD,CMPSN:16K OHM,5%,0.25W o121 CB1635
A14R1075 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
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A14R1076 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A14R1077 315-0123-00 RES.,FXD,CMPSN:12K OHM,5%,0.25W 01121 CB1235
A14R2010 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R2011 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R2013 315-0393-00 RES.,FXD,CMPSN:39K OHM,5%,0.25W 01121 CB3935
A14R2014 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A14R2015 315-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.25W 01121 CB2435
A14R2016 315-0226-00 RES.,FXD,CMPSN:22M OHM,5%,0.25W 01121 CB2265
A14R2017 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A14R2018 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CB1825
A14R2020 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A14R2022 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CB1825
A14R2023 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A14R2024 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R2025 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A14R2026 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R2030 321-0774-03 RES.,FXD,FILM:4.5K OHM,0.25%,0.125W 91637 MFF1816D45000C
A14R2031 321-0612-03 RES.,FXD,FILM:500 OHM,0.25%,0.125W 91637 MFF1816D500R0C
A14R2032 321-1600-07 RES.,FXD,FILM:1.851K OHM,0.1%,0.125W 24546 NE5S5E18150B
A14R2033 321-0926-07 RES.,FXD,FILM:4K OHM,0.1%,0.125W 91637 MFF1816C40000B
A14R2034 315-0105-00 RES.,FXD,CMPSN:1M OHM,5%,0.25W 01121 CB1055
A14R2035 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
A14R2036 321-0771-03 RES.,FXD,FILM:50 OHM,0.25%,0.125W 91637 MFF1816D50R00C
A14R2037 321-0749-06 RES.,FXD,FILM:450 OHM,0.25%,0.125W 91637 MFF1816C450R0C
A14R2041 321-0774-03 RES.,FXD,FILM:4.5K OHM,0.25%,0.125W 91637 MFF1816D45000C
A14R2042 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A14R2051 321-0408-00 RES.,FXD,FILM:178K OHM,1%,0.125W 91637 MFF1816G17802F
A14R2052 307-0684-00 RES NTWK,FXD,FI:INPUT ATTENUATOR 80009 307-0684-00
A14R3010 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 cB1025
A14R3011 315-0303-00 RES.,FXD,CMPSN:30K OHM,5%,0.25W 01121 CB3035
A14R3012 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
A14R3013 315-0105-00 RES.,FXD,CMPSN:1M OHM,5%,0.25W 01121 CB1055
A14R3014 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
A14R3015 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A14R3017 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A14R3020 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A14R3021 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R3022 321-0202-00 RES.,FXD,FILM:1.24K OHM,1%,0.125W 91637 MFF1816G12400F
A14R3023 315-0301-00 RES.,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015
A14R3024 301-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.5W 01121 EB4315
A14R3025 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14R3026 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535
A14R3030 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W o1121 CB3615
A14R3041 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 0112t CB3315
A14R3042 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CB1825
A14R3043 321-0238-00 RES.,FXD,FILM:2.94K OHM,1%,0.125W 91637 MFF1816G29400F
A14R3044 315-0105-00 RES.,FXD,CMPSN:1M OHM,5%,0.25W 01121 CB1055
A14R4010 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA 18178 VTL5C4
A14R4010 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515
A14R4011 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA 18178 VTL5C4
A14R4011 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
A14R4012 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915
A14R4015 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 CMFF55116C200008
A14R4020 321-0259-03 RES.,FXD,FILM:4.87K OHM,0.25%,0.125W 91637 MFF1816D48700C
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A14R4021 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CcB2225
A14R4022 321-0299-00 RES.,FXD,FILM:12.7K OHM,1%,0.125W 91637 MFF1816G12701F
A14R4023 321-1617-06 RES.,FXD,FILM:5.85K OHM,0.25%,0.125W 91637 MFF1816C58500C
A14R4024 321-0229-00 RES.,FXD,FILM:2.37K OHM,1%,0.125W 91637 MFF1816G23700F
A14R4025 321-0174-00 RES.,FXD,FILM:634 OHM,1%,0.125W 91637 MFF1816G634R0OF
A14R4026 315-0101-00 RES.,FXD,CMPSN:100 OHM<5%,0.25W ot121 CcB1015
A14R4027 315-0101-00 RES.,FXD,CMPSN:100 OHM < 5%,0.25W 01121 CB1015
A14R4031 321-0336-00 RES.,FXD,FILM:30.9K OHM,1%,0.125W 91637 CMF55116G30901F
A14R4032 321-0368-00 RES.,FXD,FILM:66.5K OHM,1%,0.125W 91637 MFF1816G66501F
A14R4040 321-0322.00 RES.,FXD,FILM:22.1K OHM,1%,0.125W 91637 MFF1816G22101F
A14R4041 321-0260-00 RES. FXD,FILM:4.99K OHM,1%,0.125W 91637 MFF1816G49900F
A14R4042 315-0225-00 RES.,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 CB2255
A14R4050 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A14R4051 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A14R4052 321-0289-00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F
A14R4053 321-0249-07 RES.,FXD,FILM:3.83K OHM,0.1%,0.125W 24546 NES5S5E383
A14R4054 321-0286-00 RES.,FXD,FILM:9.31K OHM,1%,0.125W 91637 MFF1816G93100F
A14R4055 321-0183-00 RES.,FXD,FILM:787 OHM,1%,0.125W 91637 MFF1816G787R0OF
A14R4056 307-0683-00 RES NTWK,FXD,FI:GAIN SET 80009 307-0683-00
A14R4061 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A14R4062 315-0164-00 RES.,FXD,CMPSN: 160K OHM,5%,0.25W 01121 CB1645
A14R4071 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A14R4072 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A14R4073 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
A14R4074 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
A14R5010 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA 18178 VTL5C4
A14R5011 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925
A14R5012 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W o1121 CB3925
A14R5020 321-0119-00 RES. FXD,FILM:169 OHM,1%,0.125W 91637 MFF1816G169R0OF
A14R5021 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A14R5022 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A14R5024 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A14R5025 311-1238-00 RES., VAR ,NONWIR:5K OHM,10%,0.50W 73138 72.27-0
A14R5031 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
A14R5032 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CcB2215
A14R5033 321-0136-00 RES.,FXD,FILM:255 OHM,1%,0.125W 91637 MFF1816G255R0F
A14R5034 321-0197-00 RES.,FXD,FILM:1.1K OHM,1%,0.125W 91637 MFF1816G11000F
A14R5035 321-0099-00 RES.,FXD,FILM:105 OHM,1%,0.125W 91637 MFF1816G105R0F
A14R5041 307-0700-00 CPLR,OPTOELECTR: 140 OHM,40MA 18178 VTL5C4
A14R5041 321-0416-00 RES.,FXD,FILM:210K OHM,1%,0.125W 91637 MFF1816G21002F
A14R5042 321-0239-00 RES.,FXD,FILM:3.01K OHM,1%,0.125W 91637 MFF1816G30100F
A14R5043 321-0318-00 RES.,FXD,FILM:20K OHM,1%,0.125W 91637 MFF1816G20001F
A14R5044 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A14R5045 321-0239-00 RES.,FXD,FILM:3.01K OHM,1%,0.125W 91637 MFF1816G30100F
A14R5046 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W ot121 CB2705
A14R5051 307-0700-00 CPLR,OPTOELECTR: 140 OHM,40MA 18178 VTL5C4
A14R5051 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515
A14R5052 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
A14R5061 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515
A14R5062 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CB1325
A14R5063 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735
A14R5064 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 CB2235
A14R5065 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W o121 CB2025
A14R5066 315-0134-00 RES.,FXD,CMPSN:130K OHM,5%,0.25W 01121 CB1345
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A14RT5010 307-0124-00 RES., THERMAL:5K OHM,10% 50157 1D1618
A1482070 260-1998-00 SWITCH,PUSH:4 BUTTON,2 & 4 POLE 71590 2KBM0400001303
A14TP1030 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A14U1010 156-0515-00 MICROCIRCUIT,DI: TRIPLE 3-CHAN MUX 80009 156-0515-00
A14U1011 156-1191-00 MICROCIRCUIT,LI:BI-FET OPNL AMPL 01295 TLO72ACP
A14U1020 156-1191-00 MICROCIRCUIT LI:BI-FET OPNL AMPL 01295 TLO72ACP
A14U1050 156-1245-00 MICROCIRCUIT,LI:7 XSTR,HV/HIGH CUR 04713 MC1413PDS
A14U1060 156-1810-00 MICROCIRCUIT,LI:BIPOLAY,PERIPHERAL DRIVER 04713 MC1416P
A14U1070 156-1225-01 MICROCIRCUIT LI:DUAL COMPARATOR,SCREENED 27014 LM393N/A+
A14U1072 156-1191-00 MICROCIRCUIT,LI:BI-FET OPNL AMPL 01295 TLO72ACP
A14U2020 156-1191-00 MICROCIRCUIT,LI:BI-FET OPNL. AMPL 01295 TLO72ACP
A14U2030 156-1446-00 MICROCIRCUIT,LI:OPNL AMPL,DUAL 18324 NE5533N
A14U2031 156-0514-00 MICROCIRCUIT,DI:DIFF 4-CHAN MUX 80009 156-0514-00
A14U2040 156-0513-00 MICROCIRCUIT,DI:8-CHAN MUX 80009 156-0513-00
A14U2041 156-1338-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NE5534N
A14U3010 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NE5532 FE-IIB
A14U3020 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NE5532 FE-IIB
A14U4020 156-1338-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NES534N
A14U4021 156-1446-01 MICROCIRCUIT,LI:OPERATIONAL AMP,SCREENED 18324 NE5533AN
A14U4041 156-0742-00 MICROCIRCUIT,Li:OPERATIONAL AMPLIFIER 27014 LM318N
A14U4042 156-1191-00 MICROCIRCUIT LI:BI-FET OPNL AMPL 01295 TLO72ACP
A14U4050 156-1446-01 MICROCIRCUIT LI:OPERATIONAL AMP,SCREENED 18324 NE5533AN
A14U4051 156-1338-01 MICROCIRCUIT,LI:OPNL AMPL,SELECTED 18324 NES5534AN
A14U4061 156-1338-01 MICROCIRCUIT,LI:OPNL AMPL,SELECTED 18324 NES5534AN
A14U4062 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 MC1458N
A14VR2022 152-0688-00 SEMICOND DEVICE:ZENER,2.4V ,5%,0.4W 04713 1N4370A
A14VR2023 152-0688-00 SEMICOND DEVICE:ZENER,2.4V,5%,0.4W 04713 1N4370A
A14VR2031 152-0127-00 SEMICOND DEVICE:ZENER,0.4W,7.5V,5% 04713 SZG35009K2
A14VR3030 152-0127-00 SEMICOND DEVICE:ZENER,0.4W,7.5V 5% 04713 SZG35009K2
A14VR3041 152-0647-00 SEMICOND DEVICE:ZENER,0.4W,6.8V,5% 04713 SZG35014K3RL
A14VR4010 152-0395-00 SEMICOND DEVICE:ZENER,0.4W,4.3V 5% 14552 TD332317
A14VR4070 152-0149-00 SEMICOND DEVICE:ZENER,0.4W,10V,5% 04713 SZG35009K3
A14VR4071 152-0148.00 SEMICOND DEVICE:ZENER,0.4W,10V,5% 04713 SZG35009K3
A14VR5051 152-0395-00 SEMICOND DEVICE:ZENER,0.4W,4.3V,5% 14552 TD332317
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Al15 670-7996-00 CKT BOARD ASSY:MAIN 80009 670-7996-00
A15 emee menee (STANDARD ONLY)
A15 670-8319-00 CKT BOARD ASSY:MAIN 80009 670-8319-00
Al e e (OPTION 02 ONLY)
A15C1010 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C1020 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C1021 283-0635-00 CAP..FXD,MICA D:51PF,1%,100V 00853 D151E510F0
A15C1021 (STANDARD ONLY)
A15C1021 283-0636-00 CAP..FXD,MICA D:36PF,1.4%,100V 00853 D155E360G0
A15C1021 e e (OPTION 02 ONLY)
A15C1022 283-0730-00 CAP.,FXD,MICA D:274PF,1%,500V 00853 D155F1250F0
A15C1023 290-0846-00 CAP. FXD,ELCTLT:47UF,-10+75%,35 WVDC 54473 ECE-A35V47LU
A15C1023 e eee- (OPTION 02 ONLY)
A15C1030 281-0797-00 CAP.,FXD,CER DI:15PF,10%,100V 72982 8035D9AADCOG150K
A15C1030 e e (STANDARD ONLY)
A15C1040 290-0517-00 CAP. FXD,ELCTLT:6.8UF,20%,35V 56289 196D685X0035KA1
A15C1040 (STANDARD ONLY)
A15C1041 281-0111-00 CAP.,VAR,AIR DI:2-27PF,650V 74970 193-8-5
A15C1041 (STANDARD ONLY)
A15C1041 283-0775-00 CAP.,FXD,MICA D:1764 PF,1%,500V 00853 D19-5F17640F0
A15C1041 e e (OPTION 02 ONLY)
A15C1042 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C1042 e e (OPTION 02 ONLY)
A15C1050 285-1050-00 CAP.,FXD,PLSTC:0.1UF,1%,200V 14752 230B1C104F
A15C1060 283-0594-00 CAP.,FXD,MICA D:0.001UF,1%,100V 00853 D151F102F0
A15C2030 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C2031 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 56289 196D685X0035KA1
A156C2031 - e (STANDARD ONLY)
A15C2031 281-0797-00 CAP.,FXD,CER DI:15PF,10%,100V 72982 8035D9AADCOG150K
A15C2031 e e (OPTION 02 ONLY)
A15C2032 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 56289 196D685X0035KA1
A15C2032 e e (STANDARD ONLY)
A15C2032 283-0696-00 CAP.,FXD,MICA D:2300PF,1%,500V 00853 D195F232F0
A15C2032 B (OPTION 02 ONLY)
A15C2033 283-0193-00 CAP.,FXD,CER DI:510PF,2%,100V 51642 200-100-NP0-511G
A15C2033 e e (OPTION 02 ONLY)
A15C2040 283-0696-00 CAP.,FXD,MICA D:2300PF,1%,500V 00853 D195F232F0
A15C2040 (OPTION 02 ONLY)
A15C2041 283-0696-00 CAP.,FXD,MICA D:2300PF,1%,500V 00853 D195F232F0
A15C2041 e e (OPTION 02 ONLY)
A15C2042 283-0696-00 CAP.,FXD,MICA D:2300PF,1%,500V 00853 D195F232F0
A15C2042 e e (OPTION 02 ONLY)
A15C2050 285-1049-00 CAP.,FXD,PLSTC:0.01UF,1%,200V 14752 230B1C103F
A15C2051 283-0594-00 CAP.,FXD,MICA D:0.001UF,1%,100V 00853 D151F102F0
A15C2061 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C3010 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C3021 283-0639-00 CAP.,FXD,MICA D:56PF,1%,100V 00853 D151E560F0
A15C3021 (STANDARD ONLY)
A15C3021 283-0635-00 CAP.,FXD,MICA D:51PF,1%,100V 00853 D151E510F0
A15C3021 e e (OPTION 02 ONLY)
A15C3022 283-0596-00 CAP.,FXD,MICA D:528PF,1%,300V 00853 D153F5280F0
A15C3031 290-0808-00 CAP_FXD,ELCTLT:2.7UF,10%,20V 05397 T3228275K020AS
A15C3032 290-0808-00 CAP.,FXD,ELCTLT:2.7UF,10%,20V 05397 T3228275K020AS
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A15C3033 283-0629-00 CAP.,FXD,MICA D:62PF,1%,500V 00853 D105E620F0
A15C3033 (STANDARD ONLY)
A15C3034 283-0620-00 CAP.,FXD,MICA D:470PF,1%,300V 00853 D155F4771FO
A15C3035 283-0623-00 CAP.,FXD,MICA D:1200PF,1%,100V 00853 D195F122F0
A15C3036 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C3037 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C3038 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C3038 e e (STANDARD ONLY)
A15C3038 290-0891-00 CAP.FXD,ELCTLT:1UF, +75-10%,50V 55680 ULATHO10TEA
A15C3038 e meen (OPTION 02 ONLY)
A15C3040 290-0534-00 CAP.FXD,ELCTLT:1UF,20%,35V 56289 196D 105X0035HA1
A15C3041 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C3042 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C3043 290-0782-00 CAP.,FXD,ELCTLT:4.7UF, +75-10%,35V 55680 ULA1V4R7TEA
A15C3046 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C3047 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A15C3048 290-0846-00 CAP.,FXD,ELCTLT:47UF,-10+75%,35 WVDC 54473 ECE-A35v47LU
A15C3049 283-0696-00 CAP.,FXD,MICA D:2300PF,1%,500V 00853 D195F232F0
A15C3049 e e (OPTION 02 ONLY)
A15C3050 283-0696-00 CAP.,FXD,MICA D:2300PF,1%,500V 00853 D195F232F0
A15C3050 e e (OPTION 02 ONLY)
A15C3051 283-0696-00 CAP.,FXD,MICA D:2300PF,1%,500V 00853 D195F232F0
A15C3051 e e (OPTION 02 ONLY)
A15C3052 290-0244-00 CAP.,FXD,ELCTLT:0.47UF,5%,35V 56289 173D474X5035U
A15C3052 e e (OPTION 02 ONLY)
A15C3053 290-0246-00 CAP.,FXD,ELCTLT:3.3UF,10%,15V 56289 173D335X9015V
A15C3054 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C3054 - e (OPTION 02 ONLY)
A15C3060 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA20SE104MAA
A15C4010 285-0702-00 CAP.,FXD,PLSTC:0.033UF,5%,100V 84411 TEK44-33351
A15C4011 285-0702-00 CAP.,FXD,PLSTC:0.033UF,5%,100V 84411 TEK44-33351
A15C4012 285-0702-00 CAP.,FXD,PLSTC:0.033UF,5%,100V 84411 TEK44-33351
A15C4013 285-1056-00 CAP.,FXD,PLSTC:1UF,2%,50V 14752 650B1A105G
A15C4014 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C4020 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C4021 290-0974-00 CAP.,FXD,ELCTLT:10UF,20%,50VDC 55680 ULB1H100MEA
A15C4022 283-0639-00 CAP.,FXD,MICA D:56PF,1%,100V 00853 D151E560F0
A15C4022 e (OPTION 02 ONLY)
A15C4022 283-0693-00 CAP.,FXD,MICA D:1730PF,1%,500V 00853 D19-5F1731F0
A15C4023 285-1056-00 CAP.,FXD,PLSTC:1UF,2%,50V 14752 650B1A105G
A15C4024 285-1056-00 CAP_FXD,PLSTC:1UF,2%,50V 14752 650B1A105G
A15C4025 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C4025 e e (OPTION 02 ONLY)
A15C4030 285-0598-00 CAP.,FXD,PLSTC:0.01UF,5%,100V 19396 DU490B103J
A15C4030 e e (STANDARD ONLY)
A15C4030 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C4030 e e (OPTION 02 ONLY)
A15C4031 285-0683-00 CAP.,FXD,PLSTC:0.022UF,5%,100V 56289 192P22352
A15C4031 e e (STANDARD ONLY)
A15C4031 290-0782-00 CAP_FXD,ELCTLT:4.7UF, +75-10%,35V 55680 ULA1V4R7TEA
A15C4031 mnem meman (OPTION 02 ONLY)
A15C4032 285-0683-00 CAP.,FXD,PLSTC:0.022UF,5%,100V 56289 192P22352
A15C4032 (STANDARD ONLY)
A15C4032 281-0541-00 CAP.,FXD,CER DI:6.8PF,10%,500V 59660 301-000COH0689D
A15C4032 (OPTION 02 ONLY)
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A15C4033 285-0650-00 CAP.,FXD,PLSTC:0.027UF,5%,100V 56289 192P27352M447
A15C4033 e e (STANDARD ONLY)
A15C4033 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A15C4033 e (OPTION 02 ONLY)
A15C4034 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C4034 [ (STANDARD ONLY)
A15C4034 281-0786-00 CAP.,FXD,CER DI:150PF,10%,100V 04222 MA106A569D
A15C4034 [E— (OPTION 02 ONLY)
A15C4041 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A15C4042 290-0846-00 CAP.,FXD,ELCTLT:47UF,-10+75%,35 WVDC 54473 ECE-A35V47LU
A15C4044 290-0267-00 CAP.,FXD,ELCTLT:1UF,20%,35V 56289 173D105X0035V
A15C4045 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A15C4050 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A15C4051 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A15C4060 281-0775-00 CAP.,FXD,CER DI.0.1UF,20%,50V 04222 MA205E104MAA
A15CR1040 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR1040 (OPTION 02 ONLY)
A15CR1041 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR1041 (OPTION 02 ONLY)
A15CR2021 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR2031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR2031 e e (STANDARD ONLY)
A15CR2032 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR2032 (STANDARD ONLY)
A15CR2050 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR2052 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR2053 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3040 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3041 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3042 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3043 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3044 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3045 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3046 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3046 e (STANDARD ONLY)
A15CR3050 152.0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR3061 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
A15CR4020 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR4021 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR4022 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR4031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR4032 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR4033 152-0246-00 SEMICOND DEVICE:SW,S1,40V,200MA 03508 DE140
A15CR4033 = e e (OPTION 02 ONLY)
A15CR4034 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR4034 e e (OPTION 02 ONLY)
A15CR4035 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A15CR4035 e (OPTION 02 ONLY)
A15CR4036 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A15CR4036 e (OPTION 02 ONLY)
A15CR4050 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A15CR4061 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
A15DS3060 150-0077-01 LAMP,INCAND:14V,0.08A 08806 2182D
A15DS3061 150-0077-01 LAMP,INCAND:14V,0.08A 08806 2182D
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A15F4060 159-0022-00 FUSE,CARTRIDGE:3AG,1A,250V,FAST-BLOW 71400 AGC 1
A15F4061 159-0022-00 FUSE,CARTRIDGE:3AG,1A,250V,FAST-BLOW 71400 AGC 1
A15F4062 159-0016-00 FUSE,CARTRIDGE:3AG,1.5A,250V,FAST-BLOW 71400 AGC 1 1/2
A15J1011 131-1425-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.15L 22526 65521-136
A15J1011 e (STANDARD ONLY)
A15J1011 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
A1541011 e aeeen (OPTION 02 ONLY)
A15J1012 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
A15J1020 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
A15J1020 e e (STANDARD ONLY)
A15J1020 131-1425-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.15L 22526 65521-136
A15J1020 e e (OPTION 02 ONLY)
A15J1061 131-1426-00 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
A15P1042 136-0499-10 CONNECTOR,RCPT,:10 CONTACT 00779 4-380949-0
A15P1043 136-0499-06 CONN,RCPT ,ELEC:CIRCUIT BD,6 CONTACTS 00779 3-380949-6
A15P1070 136-0499-06 CONN,RCPT,ELEC:CIRCUIT BD,6 CONTACTS 00779 3-380949-6
A15Q1041 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677
A15Q1042 151-0254-00 TRANSISTOR:SILICON,NPN 03508 X38L3118
A15Q2020 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677
A15Q2020 R (OPTION 02 ONLY)
A15Q2021 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A15Q2021 ———n een {OPTION 02 ONLY)
A15Q3040 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A15Q3040 e e (STANDARD ONLY)
A15Q3040 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A15Q3040 e (OPTION 02 ONLY)
A15Q3040 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A15Q3050 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A15Q3051 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487
A15Q4030 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS652 04713 SPS8801
A15Q4030 e e (OPTION 02 ONLY)
A15Q4050 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A15Q4051 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868
A15Q4052 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
A15Q4053 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868
A15R1020 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R1021 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R1022 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
A15R1023 321-0268-00 RES.,FXD,FILM:6.04K OHM,1%,0.125W 91637 MFF1816G60400F
A15R1024 321-0268-00 RES.,FXD,FILM:6.04K OHM,1%,0.125W 91637 MFF1816G60400F
A15R1030 311-1232-00 RES.,VAR,NONWIR:50K OHM,20%,0.50W 32997 3386F-T04-503
A15R1030 e (STANDARD ONLY)
A15R1030 311-1231-00 RES.,VAR,NONWIR:25K OHM,20%,0.50W 32997 3386F-T04-253
A15R1030 (OPTION 02 ONLY)
A15R1031 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W o121 CB5105
A15R1032 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A15R1033 321-0222-07 RES. ,FXD,FILM:2K OHM,0.1%,0.125W 91637 CMFF55116C20000B
A15R1034 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 CMFF55116C20000B
A15R1035 311-1232-00 RES.,VAR,NONWIR:50K OHM,20%,0.50W 32997 3386F-T04-503
A15R1035 e e (STANDARD ONLY)
A15R1035 321-0297-00 RES.,FXD,FILM:12.1K OHM,1%,0.125W 91637 MFF1816G12101F
A15R1035 —emme e (OPTION 02 ONLY)
A15R1036 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 CMF55116C10001B
A15R1036 e e (STANDARD ONLY)
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A15R1036 321-0344-00 RES.,FXD,FILM:37.4K OHM,1%,0.125W 91637  MFF1816G37401F
A15R1036 (OPTION 02 ONLY)
A15R1037 321-0259-00 RES.,FXD,FILM:4.87K OHM,1%,0.125W 91637  MFF1816G48700F
A15R1037 e e (OPTION 02 ONLY) :
A15R1040 311-1225-00 RES.,VAR,NONWIR: 1K OHM,20%,0.50W 32997  3386F-T04-102
A15R1040 (STANDARD ONLY)
A15R1040 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A15R1040 (OPTION 02 ONLY)
A15R1041 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
A15R1042 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A15R1043 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A15R1044 315-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
A15R1045 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R1046 321-0277-00 RES.,FXD,FILM:7.5K OHM,1%,0.125W 91637  MFF1816G75000F
A15R1046 e (OPTION 02 ONLY)
A15R1047 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637  CMF55116C10001B
A15R1047 (OPTION 02 ONLY)
A15R1048 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637  CMF55116C10001B
A15R1048 e (OPTION 02 ONLY)
A15R2010 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R2011 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R2012 315-0274-00 RES.,FXD,CMPSN:270K OHM,5%,0.25W 01121 CB2745
A15R2012 (OPTION 02 ONLY)
A15R2012 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W o2 CB2035
A15R2013 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R2020 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A15R2021 321-0289-00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637  MFF1816G10001F
A15R2021 (STANDARD ONLY)
A15R2022 321-0673-07 RES.,FXD,FILM: 17K OHM,0.1%,0.125W 91637  MFF1816C17001B
A15R2022 e e (OPTION 02 ONLY)
A15R2023 321-0318-00 RES.,FXD,FILM:20K OHM,1%,0.125W 91637  MFF1816G20001F
A15R2023 (STANDARD ONLY)
A15R2023 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535
A15R2023 (OPTION 02 ONLY)
A15R2024 321-0240-00 RES.,FXD,FILM:3.09K OHM,1%,0.125W 91637  MFF1816G30900F
A15R2025 315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W o121 CB2715
A15R2026 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535
A15R2026 e eeee (OPTION 02 ONLY)
A15R2027 315-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.25W 01121 CB2435
A15R2027 e (OPTION 02 ONLY)
A15R2028 315.0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W o1121 CB1025
A15R2028 (OPTION 02 ONLY)
A15R2031 321-0289-00 RES. FXD,FILM:10K OHM,1%,0.125W 91637  MFF1816G10001F
A15R2031 e e (STANDARD ONLY)
A15R2031 321-0293-00 RES.,FXD,FILM:11K OHM,1%,0.125W 91637  MFF1816G11001F
A15R2031 —— (OPTION 02 ONLY)
A15R2032 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637  CMF55116C10001B
A15R2032 e e (STANDARD ONLY)
A15R2032 321-0291-00 RES.,FXD,FILM:10.5K OHM,1%,0.125W 91637  MFF1816G10501F
A15R2032 —— e (OPTION 02 ONLY)
A15R2033 321-0260-00 RES.,FXD,FILM:4.99K OHM,1%,0.125W 91637  MFF1816G49900F
A15R2033 e e (STANDARD ONLY)
A15R2033 321-0260-00 RES.,FXD,FILM:4.99K OHM,1%,0.125W 91637  MFF1816G49900F
A15R2033 e (OPTION 02 ONLY)
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A15R2034 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A15R2035 311-1231-00 RES.,VAR,NONWIR:25K OHM,20%,0.50W 32997 3386F-T04-253
A15R2035 = e e (OPTION 02 ONLY)
A15R2040 321-0291-00 RES.,FXD,FILM:10.5K OHM,1%,0.125W 91637 MFF1816G10501F
A15R2040 ———— e (STANDARD ONLY)
A15R2040 321-0238-00 RES.,FXD,FILM:2.94K OHM,1%,0.125W 91637 MFF1816G29400f
A15R2040 e . (OPTION 02 ONLY)
A15R2041 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A15R2041 ———— e (STANDARD ONLY)
A15R2041 321-0281-00 RES.,FXD,FILM:10.5K OHM,1%,0.125W 91637 MFF1816G10501F
A15R2041 e e (OPTION 02 ONLY)
A15R2042 315-0101-00 RES.,FXD,CMPSN:100 OHM <5%,0.25W 01121 CcB1015
A15R2042 (STANDARD ONLY)
A15R2042 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 CMFF55116C20000B
A15R2042 (OPTION 02 ONLY)
A15R2043 315.0684-00 RES.,FXD,CMPSN:680K OHM,5%,0.25W 01121 CB6845
A15R2044 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W o1121 CB1535
A15R2045 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R2046 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R2047 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A15R2048 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 CMFF55116C200008B
A15R2048  eeeen oo (OPTION 02 ONLY)
A15R2049 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 CMFF55116C200008
A15R2049 ————m e (OPTION 02 ONLY)
A15R2050 315-0245-00 RES.,FXD,CMPSN:2.4M OHM,5%,0.25W 01121 CB2455
A15R2051 321-0312-00 RES.,FXD,FILM:17.4K OHM,1%,0.125W 91637 MFF1816G17401F
A15R2052 315-0106-00 RES.,FXD,CMPSN:10M OHM,5%,0.25W 01121 CB1065
A15R2053 321-0414-00 RES.,FXD,FILM:200K OHM,1%,0.125W 91637 MFF1816G20002F
A15R2054 315-0106-00 RES.,FXD,CMPSN:10M OHM,5%,0.25W 01121 CB1065
A15R2060 315-0226-00 RES.,FXD,CMPSN:22M OHM,5%,0.25W 01121 CB2265
A15R2061 315-0102.00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A15R2062 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 cB1025
A15R2063 321-0256-00 RES.,FXD,FILM:4.53K OHM,1%,0.125W 91637 MFF1816G45300F
A15R2064 : 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CcB1325
A15R2065 321-0131-00 RES.,FXD,FILM:226 OHM,1%,0.125W 91637 MFF1816G226ROF
A15R3020 315-0123-00 RES.,FXD,CMPSN:12K OHM,5%,0.25W o121 CB1235
A15R3021 315-0101-00 RES.,FXD,CMPSN:100 OHM < 5%,0.25W 01121 CB1015
A15R3022 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 cB1025
A15R3023 321-0316-00 RES.,FXD,FILM:19.1K OHM,1%,0.125W 91637 MFF1816G19101F
A15R3024 321-0316-00 RES.,FXD,FILM:19.1K OHM,1%,0.125W 91637 MFF1816G19101F
A15R3025 321-0316-00 RES.,FXD,FILM:19.1K OHM,1%,0.125W 91637 MFF1816G19101F
A15R3026 315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
A15R3027 321-0265-00 RES.,FXD,FILM:5.62K OHM,1%,0.125W 91637 MFF1816G56200F
A15R3028 321-0265-00 RES.,FXD,FILM:5.62K OHM,1%,0.125W 91637 MFF1816G56200F
A15R3029 321-0265-00 RES.,FXD,FILM:5.62K OHM,1%,0.125W 81637 MFF1816G56200F
A15R3030 315-0101-00 RES.,FXD,CMPSN:100 OHM <5%,0.25W 01121 CB1015
A15R3031 321-0260-00 RES.,FXD,FILM:4.99K OHM,1%,0.125W 91637 MFF1816G49900F
A15R3032 321-0326-00 RES.,FXD,FILM:24.3K OHM,1%,0.125W 91637 CMF55116G24301F
A15R3033 321-0423-00 RES.,FXD,FILM:249K OHM,1%,0.125W 91637 CMF55116G24902F
A15R3033 e e (OPTION 02 ONLY)
A15R3034 321-0293-00 RES.,FXD,FILM:11K OHM,1%,0.1256W 91637 MFF1816G11001F
A15R3034 ——— - (OPTION 02 ONLY)
A15R3035 315-0101-00 RES.,FXD,CMPSN:100 OHM <5%,0.25W 01121 cB1015
A15R3035 B (OPTION 02 ONLY)
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A15R3036 321-0291-00 RES.,FXD,FILM:10.5K OHM,1%,0.125W 91637 MFF1816G10501F
A15R3036 (STANDARD ONLY)
A15R3036 321-0291-00 RES.,FXD,FILM:10.5K OHM,1%,0.125W 91637 MFF1816G10501F
A15R3036 —mmme mmean (OPTION 02 ONLY)
A15R3040 315-0123-00 RES.,FXD,CMPSN:12K OHM,5°/o,0:25W 01121 CB1235
A15R3041 315-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.25W 01121 CB2435
A15R3042 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 0t121 CB1005
A15R3043 321-0283-00 RES.,FXD,FILM:8.66K OHM,1%,0.125W 91637 CMF55116G86600F
A15R3044 321-0268-00 RES.,FXD,FILM:6.04K OHM,1%,0.125W 91637 MFF1816G60400F
A15R3045 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CcB1225
A15R3046 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 CMFF55116C20000B
A15R3046 (OPTION 02 ONLY)
A15R3047 311-1423-00 RES.,VAR,NONWIR:20 OHM,20%,0.50W 73138 72PM R20-1A
A15R3048 321-0382-00 RES.,FXD,FILM:93.1K OHM,1%,0.125W 91637 MFF1816G93101F
A15R3048 ———an e {OPTION 02 ONLY)
A15R3049 321-0156-00 RES.,FXD,FILM:412 OHM,1%,0.125W 91637 MFF1816G412ROF
A15R3049 T e - (OPTION 02 ONLY)
A15R3050 321-0414-00 RES.,FXD,FILM:200K OHM,1%.,0.125W 91637 MFF1816G20002F
A15R3051 321-0416-00 RES.,FXD,FILM:210K OHM,1%,0.125W 91637 MFF1816G21002F
A15R3052 315-0106-00 RES.,FXD,CMPSN:10M OHM,5%,0.25W 01121 CB1065
A15R3053 307-0093-00 RES.,FXD,CMPSN:1.2 OHM,5%,0.50W 01121 EB12G5
A15R3054 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A15R3055 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A15R3056 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
A15R3057 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A15R3058 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A15R3060 321-0174-00 RES.,FXD,FILM:634 OHM,1%,0.125W 91637 MFF1816G634R0OF
A15R3061 321.0661-00 RES.,FXD,FILM:600 OHM,1%,0.125W 91637 MFF1816G600R0OF
A15R4010 321-0244-00 RES.,FXD,FILM:3.4K OHM,1%,0.125W 91637 MFF1816G34000F
A15R4011 321-0363-00 RES.,FXD,FILM:59K OHM,1%,0.125W 91637 MFF1816G59001F
A15R4012 321-0283-00 RES.,FXD,FILM:8.66K OHM,1%,0.125W 91637 CMF55116G86600F
A15R4013 321-0326-00 RES.,FXD,FILM:24.3K OHM,1%,0.125W 91637 CMF55116G24301F
A15R4013 - e (STANDARD ONLY)
A15R4013 321-0326-00 RES.,FXD,FILM:24.3K OHM,1%,0.125W 91637 CMF55116G24301F
A15R4013 mmmm e (OPTION 02 ONLY)
A15R4014 321-0385-00 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MFF1816G10002F
A15R4014 - (STANDARD ONLY)
A15R4014 321-0385-00 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MFF1816G10002F
A15R4014 e (OPTION 02 ONLY)
A15R4020 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CcB1025
A15R4021 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A15R4022 321-0291-00 RES.,FXD,FILM:10.5K OHM,1%,0.125W 91637 MFF1816G10501F
A15R4023 321-0249-00 RES.,FXD,FILM:3.83K OHM,1%,0.125W 91637 MFF1816G38300F
A15R4024 321-0432-00 RES.,FXD,FILM:309K OHM,1%,0.125W 91637 MFF1816G30902F
A15R4024 wmmm meen (STANDARD ONLY)
A15R4025 321-0197-00 RES.,FXD,FILM:1.1K OHM,1%,0.125W 91637 MFF1816G11000F
A15R4025 0 e e (STANDARD ONLY)
A15R4026 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A15R4026 - , (STANDARD ONLY)
A15R4027 321-0374-00 RES.,FXD,FILM:76.8K OHM,1%,0.125W 91637 MFF1816G76801F
A15R4027 o e (STANDARD ONLY)
A15R4031 321-0288-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A15R4032 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A15R4033 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
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A15R4034 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A15R4034 (OPTION 02 ONLY)
A15R4035 315-0474-00 RES.,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4745
A15R4035 (OPTION 02 ONLY)
A15R4037 311-1231-00 RES.,VAR,NONWIR:25K OHM,20%,0.50W 32997 3386F-T04-253
A15R4037 (OPTION 02 ONLY)
A15R4038 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A15R4038 (OPTION 02 ONLY)
A15R4040 315-0225-00 RES.,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 CB2255
A15R4040 (OPTION 02 ONLY)
A15R4041 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 CMF55116C10001B
A15R4042 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 CMF55116C100018
A15R4043 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A15R4044 307-0093-00 RES.,FXD,CMPSN:1.2 OHM,5%,0.50W 01121 EB12G5
A15R4045 321-0306-00 RES.,FXD,FILM:15K OHM,1%,0.125W 91637 MFF1816G15001F
A15R4045 (OPTION 02 ONLY)
A15R4046 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215
A15R4047 315.0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A15R4048 321-0400-00 RES.,FXD,FILM: 143K OHM,1%,0.125W 91637 CMF55116G14302F
A15R4048 (OPTION 02 ONLY)
A15R4049 321-1310-03 RES.,FXD,FILM:16.7K OHM,0.25%,0.125W 91637 MFF1816D16701C
A15R4049 e (OPTION 02 ONLY)
A15R4050 315-0101-00 RES.,FXD,CMPSN:100 OHM<5%,0.25W 01121 CB1015
A15R4051 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
A15R4052 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A15R4053 315-0472.00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A15R4054 315-0101-00 RES.,FXD,CMPSN:100 OHM <5%,0.25W 01121 CB1015
A15R4055 311-1231-00 RES.,VAR,NONWIR:25K OHM,20%,0.50W 32997 3386F-T04-253
A15R4055 (OPTION 02 ONLY)
A1551010 260-2000-00 SWITCH,PUSH:5 BUTTON,2 & 4 POLE 71590 2KBB0500001305
A1551011 260-2159-00 SWITCH,PUSH:5 BUTTON,2 POLE
A15TP3041 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A15TP3042 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A15TP3043 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A15TP3044 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A15U1010 156-0874-02 MICROCIRCUIT,DI:8 BIT ADDRESSABLE LCH 04713 SN74L.5259
A15U1020 156-1225-01 MICROCIRCUIT,LI:DUAL COMPARATOR,SCREENED 27014 LM393N/A+
A15U1021 156-0514-01 MICROCIRCUIT,DI:DIFF 4-CHANNEL MUX,SEL 80009 156-0514-01
A15U2020 156-0495-02 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 01295 LM324J4
A15U2021 156-1191-00 MICROCIRCUIT,LI:BI-FET OPNL AMPL 01295 TLO72ACP
A15U2021 (OPTION 02 ONLY)
A15U2023 156-1191-00 MICROCIRCUIT,Li:BI-FET OPNL AMPL 01295 TLO72ACP
A15U2030 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NE5532 FE-IIB
A15U2040 156-1191-00 MICROCIRCUIT,LI:BI-FET OPNL AMPL 01295 TLO72ACP
A15U2040 (STANDARD ONLY)
A15U2040 156-1200-00 MICROCIRCUIT,LI:OPERATIONAL AMPL 01295 TLO74CN
A15U2040 e (OPTION 02 ONLY)
A15U2041 156-0763-02 MICROCIRCUIT,DI:HEX CONT BOUNCE ELIMINATOR 04713 MC14490BCLD
A15U2042 156-0931-00 MICROCIRCUIT,DI:QUAD D FF 80009 156-0931-00
A15U2050 156-0931-00 MICROCIRCUIT,DI:QUAD D FF 80009 156-0931-00
A15U2051 156-0411-00 MICROCIRCUIT,LI:QUAD-COMP,SGL SUPPLY 27014 LM339N
A15U2060 156-0513-00 MICROCIRCUIT,DI:8-CHAN MUX 80009 156-0513-00
A15U3010 156-0994-02 MICROCIRCUIT,DI:8 INPUT DATA SEL/MUX 01295 SN74LS151NP3
A15U3020 156-0515-02 MICROCIRCUIT,DI: TRIPLE 3-CHAN MUX,SEL 80009 156-0515-02
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A15U3021 156-1191-00 MICROCIRCUIT,LI:BI-FET OPNL AMPL 01295 TLO72ACP
A15U3021 e e (STANDARD ONLY)
A15U3030 156-1200-00 MICROCIRCUIT,LI:OPERATIONAL AMPL 01295 TLO74CN
A15U3030 e e (OPTION 02 ONLY)
A15U3031 156-1457-00 MICROCIRCUIT,LI:TRUE RMS CONVERTER 24355 AD41127
A15U4020 156-1191-00 MICROCIRCUIT,LI:BI.FET OPNL AMPL 01295 TLO72ACP

I A15U4030 156-1191-00 MICROCIRCUIT,LI:BI-FET OPNL AMPL 01295 TLO72ACP
A15U4040 156-0277-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 07263 MICROA7805UC
A15U4041 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 MC1458N
A15VR1020 152-0127-00 SEMICOND DEVICE:ZENER,0.4W,7.5V,5% 04713 SZG35009K2
A15VR2020 152-0127-00 SEMICOND DEVICE:ZENER,0.4W,7.5V,5% 04713 SZG35009K2
A15VR3031 152-0647-00 SEMICOND DEVICE:ZENER,0.4W,6.8V,5% 04713 SZG35014K3RL
A15VR3041 152-0486-00 SEMICOND DEVICE:ZENER,0.25W,6.2V,5% 80009 152-0486-00
A15VR3051 152-0590-00 SEMICOND DEVICE:ZENER,18V,5% AT 7MA 04713 SZG35014K2

l A15VR4060 152-0590-00 SEMICOND DEVICE:ZENER,18V,5% AT 7MA 04713 SZG35014K2
A15W1060 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 57668 JWW-0200EQ
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A16 670-7993-00 CKT BOARD ASSY:GPIB 80009 670-7993-00
A16C1010 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A16C1041 290-0944-00 CAP.,FXD,ELCTLT:220UF, +50-10%,10V 55680 ULB1A221TPAANA
A16C2021 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A16C2036 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A16C2037 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A16C2051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A16C2052 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A16C2053 281-0809-00 CAP.,FXD,CER DI:200PF,5%,100V 04222 GC101A201J
A16C3012 290-0944-00 CAP.,FXD,ELCTLT:220UF, 4+50-10%,10V 55680 ULB1A221TPAANA
A16C3022 281-0775-00 CAP.,FXD,CER D1:0.1UF,20%,50V 04222 MAZ205E104MAA l
A16C3025 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 04222 GC101A270M
A16C3026 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 04222 GC101A270M
A16C3031 283-0203-00 CAP.,FXD,CER DI:0.47UF,20%,50V 04222 5R305SE474MAA
A16C3033 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A16C3041 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A16C3053 285-1098-00 CAP_FXD,PLSTC:0.22UF,10%,80V 56289 192P2249R8
A16C4012 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA l
A16C4013 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A16CR1031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A16CR1032 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A16CR2064 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A16CR4014 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A16J1010 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
A16J2034 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
A16J2050 131-2238-00 CONN,RCPT,ELEC:CKT BD,2 X 20,MALE 000GS oBD ' l
A16J3021 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
A16J3023 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
A16J3060 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
A16L3011 108-0538-00 COIL,RF:2.7UH 76493 JWM#B7059 l
A16P1010 131-0993-00 BUS,CONDUCTOR:2 WIRE BLLACK 00779 850100-01
A16P1040 136-0499-06 CONN,RCPT,ELEG:CIRCUIT BD,6 CONTACTS 00779 3-380949-6
A16P1050 136-0499-14 CONNECTOR,RCPT,:14 CONTACT 00779 4-380949-4
A16P2060 136-0499-04 CONNECTOR,RCPT,:4 CONTACT 00779 3-380949-4
A16P3021 131-0993-00 BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01
A16P3023 131-0993-00 BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01
A16Q1042 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868
A16Q1060 151-0302-00 TRANSISTOR:SILICON,NPN 07263 5038487
A16R1031 307-0696-00 RES NTWK,FXD,FI:7,10K OHM,2%,0.15W 01121 208A103
A16R1032 315-0101-00 RES.,FXD,CMPSN:100 OHM <5%,0.25W 01121 CB1015
A16R1042 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535 l
A16R1044 307-0696-00 RES NTWK,FXD,FI:7,10K OHM,2%,0.15W 01121 208A103
A16R1053 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CcB8215
A16R1054 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W o121 CB8215
A16R1055 315-0821-00 - RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 cB8215
A16R1056 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215
A16R1060 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A16R2032 307-0542-00 RES,NTWK,FXD,FI:10K OHM,5%,0.125W 01121 106A103
A16R2035 315-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325 '
A16R2036 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A16R2046 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A16R2047 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A16R2051 315-0274-00 RES.,FXD,CMPSN:270K OHM,5%,0.25W 01121 CB2745 '
8-26 REV MAY 1984 '




Scan by Zenith
Replaceable Electrical Parts—AA5001

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A16R2052 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A16R2053 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R2061 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A16R2062 321-0269-00 RES.,FXD,FILM:6.19K OHM,1%,0.125W 91637 MFF1816G61300F
A16R2063 321-0199-00 RES.,FXD,FILM:1.15K OHM,1%,0.125W 91637 MFF1816G11500F
A16R2064 311-2082-00 RES.,VAR,NONWIR:TRMR,200 OHM,10%,0.5W 73138 72-256-0
A16R3024 307-0446-00 RES,NTWK,FXD Fl:10K OHM,20%,(9) RES 91637 MSP10A01-103M
A16R3025 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3031 307-1137-00 RES NTWK,FXD,FI:8.5M OHM,50%,0.125W 00779 435704-8
A16R3032 315-0105-00 RES.,FXD,CMPSN:1M OHM,5%,0.25W 01121 CB1055
A16R3041 315-0514-00 RES.,FXD,CMPSN:510K OHM,5%,0.25W 01121 CB5145
A16R3042 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3043 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3044 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A16R3045 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R3051 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3052 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3053 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3054 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3055 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A16R3056 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A16R3061 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3062 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3063 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3064 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A16R3065 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A16R3066 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A16R3067 315-0225-00 RES.,FXD,CMPSN:2.2M OHM,5%,0.25W 01121 CB2255
A16R3068 315-0305-00 RES.,FXD,CMPSN:3M OHM,5%,0.25W 01121 CB3055
A16R3069 315-0135-00 RES.,FXD,CMPSN:1.3M OHM,5%,0.25W 01121 CB1355
A16R4015 315-0105-00 RES.,FXD,CMPSN:1M OHM,5%,0.25W 01121 CB1055
A16R4025 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A16R4041 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A16R4042 315-0474-00 RES.,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4745
A16R4043 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R4044 315-0513-00 RES.,FXD,CMPSN:51K OHM 5%,0.25W 01121 CB5135
A16R4051 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W o0t121 CB3355
A16R4052 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W ot1121 CB3355
A16R4053 315-0624-00 RES.,FXD,CMPSN:620K OHM,5%,0.25W 01121 CB6245
A16R4054 315-0125-00 RES.,FXD,CMPSN:1.2M OHM,5%,0.25W 01121 CB1255
A16R4055 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R4056 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R4057 315-0824-00 RES.,FXD,CMPSN:820K OHM,5%,0.25W 01121 CB8245
A16R4058 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R4061 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A16R4062 315-0335-00 RES.,FXD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A16R4063 316-0156-00 RES.,FXD,CMPSN:15M OHM,10%,0.25W 01121 CB1561
A16R4064 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R4065 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R4066 315-0914-00 RES.,FXD,CMPSN:910K OHM,5%,0.25W 01121 CB9145
A16R4067 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16R4068 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A16S3013 260-2064-00 SWITCH,ROCKER:(6)SPST,125MA,30VDC 81073 76YY2759S
A16TP2010 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
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Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A16TP3031 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214.0579-00
A16TP3032 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A16TP3033 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A16U1020 156-1415-01 MICROCIRCUIT,DI: OCTAL GPIB XCVR-MANAGEMENT 27014 DS75161A
A16U1031 156-1277-00 MICROCIRCUIT,D!I:3 STATE OCTAL BFR 27014 DMB1LS85
A16U1044 156-1277-00 MICROCIRCUIT,DI:3 STATE OCTAL BFR 27014 DM81LS95
A16U1060 156-0030-03 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE,SCRN 01295 SN7400(NP3 OR JP
A16U2021 156-1414-02 MICROCIRCUIT,DI: OCTAL GPIB BUS XCVR 27014 DS75160A
A16U2022 156-1444-01 MICROCIRCUIT,DI:NMOS,GPIB ADAPTER 01295 TMS9914NL
A16U2032 156-0913-02 MICROCIRCUIT,DI:OCTAL D FF,BURN-IN 04713 SN74LS377NDS
A16U2034 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3
A16U2035 156-1225-01 MICROCIRCUIT,LI:DUAL COMPARATOR,SCREENED 27014 LM393N/A+
A16U2045 156-0513-00 MICROCIRCUIT,DI:8-CHAN MUX 80009 156-0513-00
A16U2046 156-0513-00 MICROCIRCUIT,DI:8-CHAN MUX 80009 156-0513-00
A16U2050 156-1435-00 MICROCIRCUIT,LI:A/D CONV,3.5 DIGIT 32293 ICL7107CPL
A16U3023 156-1277-00 MICROCIRCUIT,DI:3 STATE OCTAL BFR 27014 DMB81LS95
A16U3030 156-0385-02 MICROCIRCUIT,DE:HEX INVERTER 01295 SN741.504
A16U3033 156-1408-01 MICROCIRCUIT,LI:-TIMER,SCREENED 32293 ICM7555/883-B 1P
A16U3034 156-1461-01 MICROCIRCUIT,DI: 1024 X 4 SCRAM,SCRN 80009 156-1461-01
A16U3040 156-1245-00 MICROCIRCUIT,LI:7 XSTR,HV/HIGH CUR 04713 MC1413PDS
A16U3041 156-0913-02 MICROCIRCUIT,DI:OCTAL D FF,BURN-IN 04713 SN74LS377NDS
A16U3043 156-1461-01 MICROCIRCUIT,D1:1024 X 4 SCRAM,SCRN 80009 156-1461-01
A16U3050 156-0495-02 MICROCIRCUIT,LE:QUAD OPNL AMPL,SELECTED 01295 LM32444
A16U3051 156-0495-02 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 01295 LM3244
A16U3062 156-0495-02 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 01295 LM324J4
A16U4020 156-1342-01 MICROCIRCUIT,DI:MPU .8 BIT W/CLK 07263 FE68A08(P OR D)
A16U4030 160-2000-00 MICROCIRCUIT,DI:8192 X 8 EPROM 80009 160-2000-00
A16Y3024 158-0224-00 XTAL UNIT,QTZ:4.0MHZ,0.1% 34630 0OBD
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Tektronix Serial/Model No. Mir

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
CHASSIS PARTS

C500 283-0077-00 CAP.,FXD,CER DI:330PF,5%,500V 59660 831-500B331J
C530 283-0076-00 CAP.,FXD,CER DI:27PF,10%,500V 59660 831-500S2L270K
C540 283-0076-00 CAP.,FXD,CER DI:27PF,10%,500V 59660 831-500S2L.270K
J500 131-1315-01 CONN,RCPT,ELEC:BNC,FEMALE 24931 28JR 306-1
J510 131-0955-00 CONN,RCPT,ELEC:BNC,FEMALE 13511 31-279
J520 131-0955-00 CONN,RCPT,ELEC:BNC,FEMALE 13511 31-279
W500 175-3261-00 CA ASSY,SP.ELEC:9,26 AWG,10.0 L ,RIBBON 80009 175-3261-00
W500 0 e e (FROM A12J1031 TO A14J1060)
w510 175-3262-00 CA ASSY,SP,ELEC:9,26 AWG,8.0 L,RIBBON 80009 175-3262-00
W510 e (FROM A10J2040 TO A12J1091)
W520 175-3262-00 CA ASSY,SP,ELEC:9,26 AWG,8.0 L,RIBBON 80009 175-3262-00
W520 (FROM A12J1072 TO A15J1011)
W530 175-3264-00 CA ASSY,SP,ELEC:5,26 AWG,7.0 L,RIBBON 80009 175-3264-00
W530 (FROM A10J2011 TO A12J1181)
W540 175-3374-01 CABLE ASSY,RF:50 OHM COAX,6.0 L 80009 175-3374-01
W540 (FROM A13J8011 TO A14J1041)
W550 175-7212-00 CA ASSY,SP,ELEC:5,26 AWG,4.0 L 80009 175-7212-00
W550 e e (FROM A12J1141 TO A14J1071)
w560 175-3636-01 CA ASSY,SP,ELEC:2,26 AWG,14.0 L 80009 175-3636-01
W560 e e (FROM A12J7171 TO A15J1061)
W570 175-5136-00 CA ASSY,SP,ELEC:10,26 AWG,5.0 L,RIBBON 80009 175-5136-00
W570 e (FROM A10J2012 TO A16J3060)
W580 175-5137-00 CA ASSY,SP,ELEC:34,28 AWG,8.5 L,RIBBON 22526 oBD
W580 (FROM A10J2030 TO A16J2050)
w585 175-6025-00 CA ASSY,SP,ELEC:6,26 AWG,13.0 L,RIBBON 80009 175-6025-00
W58 e (FROM A1541012 TO A16J2034)
W590 198-4299-01 WIRE SET, ELEC: 80009 198-4299-01
W590 e e (FROM A15J1020 TO J500,J510 & J520)
W600 175-3261-00 CA ASSY,SP,ELEC:9,26 AWG,10.0 L,RIBBON 80009 175-3261-00
W600 e e (FROM A1241051 TO A14J1030)
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Section 9—Diagrams and lilustrations

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

- Symbols

Graphic symbols and class designation letters are
based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI Y32,14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed-and may differ from the manufac-
turer’s data.

The overline on a signal name indicates that the signal
performs its intended function when it is in the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is assigned an
assembly number (e.g., A20). The assembly number
appears on the circuit board outline on the diagram, inthe
title for the circuit board component location illustration,
and in the lookup table for the schematic diagram and
corresponding component locator illustration. The
Replaceable Electrical Parts listis arranged by assemblies
in numerical sequence; the components are listed by
component number *(see following illustration for
constructing a component number).

A B C

The information and special symbols below may appear in this manual.

Y14.15, 1966 Drafting Practices.

Y14.2, 1973 Line Conventions and Lettering.

Y10.5, 1968 Letter Symbols for Quantities Used in
Electrical Science and Electrical
Engineering.

American National Standard Institute
1430 Broadway
New York, New York 10018
Component Values

Electrical components shown on the diagrams are in
the following units unless noted otherwise:

Capacitors = Values one or greater arein picofarads (pF).
Values less than one are in microfarads
(uF).

Resistors = Ohms (Q).

The schematic diagram and circuit board component
location illustration have grids. A lookup table with the
grid coordinates is provided for ease of locating the
component. Onlythe componentsillustrated onthefacing
diagram are listed in the lookup table. When more than
one schematic diagram is used toillustrate the circuitry on
a circuit board, the circuit board illustration may only
appear opposite the first diagram on which it was il-
lustrated; the lookup table will list the diagram number of
other diagrams that the circuitry of the circuit board
appears on.

D

X —T- T Modified Component
. § P
Function Block Title I ya === (Depicted in Grey, or With
T Grey Outline) - See Parts List.
Internal
Screwdriver 7T . l l LINE SYNC GEN & St Link
Adjustment [~ +5V S _] rap or Lin
s SETUP 18 my DSoR
Cam Switch 1 N ®é’ 32 ZBJ
Closure Chart 3

(Dot indicates
switch closure)

Etched Circuit Board
Outlined in Black

N
Refer to Waveform

f 19
Function Block .. _.2,:

Outline

IC type . N

Test Voitage

ko
/.'; /%4
CRS4 4

S92
—a?‘—ﬁﬂm

PBQ e Plug to E.C. Board

Coaxial connectors:
maie

femaie
i \————-«~ ----- Piug Index; signifies pin No. 1
I B8 "“' External Screwdriver Adi.

/ J82 P82 Ji2o
SYNC [EYNC] - Identifies Panel
ontrols, Connectors and
l I \ Indicators

Shielding

Heat Sink [ . Nt U VORI S I S A -
b Selected vaiue, see Parts List
l 5 [2=1"] )
Board Name . +15v 7] and Maintenance Section for
; 1 5 Selection Criteria
P/O—Part of | L2L0 AS _TIMING BOARD 1
\ Decoupled or Filtered
Assembly Number R330 @ e Voitage

% COMPONENT NUMBER EXAMPLE
Companent Number

circuit board ‘/
B7B-XXXX~XX

Tektronix Part No.
for circuit boards

Az:s_z, R1234

Asemby [
Namoer ™ Sunuiemoy 1%
Homber (i used)

Chasts-mounted companents have no Assembly Number
oxehx—see end of Replaceatie Bectr o P

Refer to Diagram Number

SYNC GCENERATOR

™

Schematic Name
and Number
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INPUT
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@~3V RMS

AA 5B@1
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NOTCH
FILTER dBR
CONTROL CONTROL
AUTOMATICALLY
TUNES ZERO POINT
NOTCH FILTER T0 dB
CONVERTER
v D .
FUNCTION AUXILIARY
INPUT QUTPUT INPUT
MONITOR
NOTCH DISTORTION FILTERS dB
AGC FILTER AMPLIF1ER MODIFIES DETECTORS CONVERTER OvM DISPLAY
1.6V RMS 2-1V RMS AND -4V RMS FREQUENCY 8-4V RMS @-4v oC g-2v OC
»  ADJUSTS RESPONSE
GAIN FOR REMOVES FUNCTION oF DETECTS CONVERTS
CONSTANT FUNDAMENTAL SELECT MEASUREMENT SIGNAL T0 @B
OUTPUT FREQUENCY LEVEL SCALE
Ma @ A4 M4 @ A5 <s> A1S A2 A0 @
[ ‘ ANALOG
0
BIGITAL
CONVERTER
\
A16
FREQUENCY
BAND INTERFAGE
DISCRIMINATOR
SELECTS NOTCH
FILTER RANGE
ws ® s O D
4
CONTROL GP1B
LOGIC CPU INTERFACE
IMD
OPTION AUTORANGING = ———— G;JSB
AND D1SPLAY
. PrwvuzxssI . B-1V RMS FORMATTING
NTERMODULAT 10
Mgiggggéﬁ'?s A2 @ @ A6 @ A6 @

A3 @

POWER
SUPPLY

SUPPLIES
45V AND +1SV

MS :

4588-71

BLOCK DIAGRAM
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4598-72

1 GND 1 LEV-%-0
31838 2 +15V J10851 2 DIST AUTO-D
3 -8V N J1848 3 mv-2 P1g4g
4 +5v 4 w-e
S dB OUTPUT S dom
6 A48
7 A4t 6 &
At4 8 A3 AlB
1 DC LEVEL
ég:gg UNPUT) ‘ BGOPAIRBD p2o1e cPIB
2 -4gdB A12 1 REF OND % BUS
3 -30dB 5 LOGIC 2 +8Y REF
T1068 4 -20d8 Ll BOARD 3 oM IN
5 ~18dB 4 ANALOG READOUT
6 0dB S dB~B
7 +19dB & [Ev-dB-o@
8 +20dB Nese 7 oND P1058
é 8 +15v
1 GND 9 -15v
2 LEVEL-2
J1871% J1id1 1@ +5V
p——— 3 LEV-B-DFTD — 11 OP4
4 REF GND 12 OP3
S RMS/AVG 13 DP2
<> 1 14 OP1
Jag7e 1 ~INPUT 2 J2o34
2 GND ———
3 HINPUT 3
1 LEV-VOLTS~8
1 oND J2068 2 LEV-dBn-8 s
@ 2 SMPTE IN 3 UNDER-RANGE
J4o40 3 OND P4g4B 4 AJTO-@
J3060
¢ 4 CCIF IN J2850
<¢> 5 +15V A3
6 -15V IMD
BOARD DIGITS
1-34
BAR 2 45y
GRAPH
Jie7e s —19 3 45V
— 31041 1 GND 8011 7 INC RANGE
]
2 1MD oUT 9 DEC RANGE
S ADRS
J1e43 Ji942 6 RMT
J2812 J2030
1 GND
113 2 +15V 1540 LIGHTS
T LEVEL-7 SENeE 2 14 3 ~15V FRoNT S ! ~meut 17181 31181 1 DEC RANGE J2011 Al
3 L2 4 +5V PANEL Js38 2 N.C. D 2 INC RANGE
2 LEVEL-2 ORIVE 3 ~-15v DISPLAY
4 u S REF GND S————13 +INPUT
3 IMD-8 SENSE BOARD
S BAND 6 RMS/AVG
4 IMD-1 DRIVE pISC 7 RESP SENSE
S MODE DFT.-B INPUT
8 MONITOR
6 LEV-1-DFTD 6 d3 DIST CND
oUTPUT 8
18 DIST ouUT LIGHTS
1 VoLTS
Jer2 2 mvOLTS Jeoan
3 pVOLTS —
P1943 P1@42 1 OC LEV (DIST AMP) 4 %
2 LEv-dB-B 5 dBM
BAT- ] 3 LEV- X -0 J1881 6 do
A15 d 4 DIST AUTO-8 X
S ORI
MAIN 6 DRO
BOARD
P1070
<5> J1o61 1 GNO INn
D———————— 2 -INPUT
3 +INPUT
1 DATA-IN
10 2 SEL®
P1261
POVER ~— heiz 3 SELY
MODULE 4 SEL2
S DATA-QUT
o & STRB
2 AUX., INPUT Js528 AUXILIARY INPUT
Nos20 3 N.C. 3518 FRONT
> 2 FUNG. OUT FUNCTION OUTPUT  pANEL
hvings IS00
0 ———————< INPUT MONITOR
6 INPUT MONITOR
INTERCONNECT DIAGRAM
AA 50921

WVHOVIQ LOINNOQYILNI




INPUT/NOTCH FILTER BD. (A14)
COMPONENT LOCATIONS

AA 5001

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

A23 A2 R1234
Schematic
Circuit
Number

Assembly
Number Subassembly
Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.
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PARTS LOCATION GRID

|R1osa] [rigs1] [Jieed ] [Ji@7e
| o
a1 |
utesa (| u1e68 E S 5 41872
xR -Ri@7e- T2
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1 , = RiB76
LUtk L] b
Nl | k2ees 321 Ah
. - u s207@ A \/\
8 | Kees2 {CPo61; | kope1 | k2078 | K071 158 — AVAY
X N S2070 B VA
® st vesnso Y 3| 12) o
--| C3831 | —~{ C3041 ]~—q - % I Lg @) [] T 52078 C \/A
-RI048- x| > T CA
i C3032 c3p42 |- T 291 RABTR
REOTS-
(RABIE- _.,,.{TQQEET%_LWM}S?EF c3e33 |- C3044 |- 4
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u4e10 el -G4@28. 2 t%
: K4831 (|
,,,,, s o
U4011 _ 4030 } (LE
i d Mg
T K4032 E % ?EB
-{RA0 é i . LEFJ
jRBB? id i -REB46- |
Tl usaie |  -RSEZ %EE{E Ksasa Tuseer [T
S TTTT _gEeEh- ) N
A14 ASSY
Fig. 911. Input/Notch fiiter board (A14).
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Table 9-1
COMPONENT REFERENCE CHART

P/O A14 ASSY INPUT AMPLIFIER @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C2050 Ca G2 Q4070 G3 H3
C2051 C2 G2 Q4071 G3 H4
C2060 C4 G2
C2061 C3 G2 R1062 D7 H1
C3045 M3 E3 R2051 Cc2 G2
C3050 C1 G3 R2052A D1 G2
C3051 L1 F3 R2052B D1 G2
C3060 C1 G3 R2052C D2 G2
C4051 L6 F4 R2052D D2 G2
C4052 J1 F4 R2052E D2 G2
C4053 12 F4 R2052F D3 G2
C4061 K2 G4 R2052G D3 G2
C4062 14 G4 R2052H D3 G2
C4063 J7 G4 R2052i D4 G2
C4064 K2 H4 R2052J D4 G2
C4065 L7 H4 R4040 M3 E3
C4070 C4 14 R4041 M3 E4
C5070 C1 15 R4050 L2 E3

R4051 L3 F4
CR1060 D8 H1 R4052 K3 F4
CR1061 D7 H1 R4056A K2 E4
CR4041 M3 E4 R4056B Ja E4
CR4042 L3 Fa4 R4056C 14 E4
CR4072 G1 14 R4056D 12 E4
CR4073 G1 14 R4056E H2 E4
CR4074 G4 14 R4056F 12 E4
CR4075 G4 14 R4056H J1 E4

R4056J Ji E4
DS3050 D1 G3 R4061 K1 G4
DS3060 D4 H3 R4071 H3 13

R4072 F3 13
J1042 N4 E1 R4073 C1 J4
J1060 B5 G1 R4074 Cca J4
J1060 N2 G1 R5061 K1 G4
J4070 B1 Ja

U1050B E8 F1
K2050 17 F2 u1060 C5 G1
K2051 H7 F2 U4041 L3 E3
K2052 F6 F2 U4042A M2 E4
K2060 E6 G2 U4050A 15 F3
K2061 E6 H2 U4050B n F3
K2070 E6 H2 U4061 K1 G4
K2071 D5 H2

VR3041 M4 E3
P1060 B5 G1 VR4070 H3 13
P1060 N2 G1 VR4071 F3 13
P4070 B1 J4

W500 B5 CHASSIS
Q1070 D7 H4 w500 02 CHASSIS
Q4060 G3 H3 wsoo B1 CHASSIS
Q4061 G3 H4

P/O A14 ASSY also shown on <z> @ <s>
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8 ERE 6
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et N J1060-2 -428dB 1 o 16 -40d8 sov | | | | | | CND = ~<— P1g42-1
IR ' 1 SO oo
| . [ . . 5 sz]zzda | I I I I I CKT # | TYPE | +15v | +5v | GND | -15v —
J1060-3 - 1 = i
P1831-3 g 3048 D— +sv | ! ! | | U1Bs2 | MC1413 g 8 -15V <% --— P1042-3
i | o= : : : : : U168 _| MC1416 9 [ 8 @ <3> <,> S15v < __]
U4041 LM318 7 4
1960-4 - 14 -20d8
P1831-4 AL 2 {>o +5V : : : : Uagaz | TLe72 | 8 2
l | Kersl i I I I
S, ,J1868-5 -18d3 4 13 -18d8 | | |
<9> P1031-5 [>o v | | +15V 4051
| K2060 +15V 8. 1pF
L S i . ! ! l STATIC SENSITIVE DEVICES
P1031-6 —>- >0 D— +5V ! ! LE! z SEE MAINTENANCE SECTION
| |
k2052
} 5 | S— . - g— | u4gse u4ee1 COMPONENT NUMBER EXAMPLE
P1031-7 [>o D—+sv : - -
COMPONENT NUMBER
k2851 [
\ | | paiiiiiath ot ity
4863 4065
P1031-8 8 J1060-8 +2@8dB 7 {>Cf 18 +20d8 +Sv =15V @ pF -1V @ 1yF A23, A2, R1234,
’ Hay k2050 ASSEMBLY SCHEMATIC
NUMBER CIRCUIT
1070 SUBASSEMBLY NUMBER
CR1061 Q NUMBER (IF USED)
Dt { 15
R1D62 ! CHASS1S-MOUNTED COMPONENTS HAVE NO ASSEMBLY
Rig NUMBER PREF1X—SEE END OF REPLACEABLE
< o u1e5eB ELECTRICAL PARTS LIST
MC1413
| P/0 A14 INPUT/NOTCH FILTER BOARD
AA SBB1 4598-55 INPUT AMPLIFIER

DJo

H3IdIMdWY LNdNI
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Table 9-2
COMPONENT REFERENCE CHART

P/O A14 ASSY AGC & NOTCH FILTER @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C3021 K10 B3 R4022 D4 B4
C3031 F3 C3 R4023 D5 B4
C3032 F3 C3 R4024 H8 A4
C3033 F3 C3 R4025 H8 A4
C3041 E3 D3 R4026 G7 B4
C3042 E4 D3 R4027 H5 C4
C3044 E4 D3 R4031 G4 C3
C4020 K10 B4 R4032 G4 C4
C4021 E5 B4 R4042 G10 E4
C4022 HS5 C4 R4053 C8 F4
C4023 G5 C4 - R4054 D7 F4
C4024 E4 C4 R4055 C8 F4
C4025 F2 C4 R4062 F9 H4
C4031 ES5 (o7} R5011 H7 A5
C4032 F3 C4 R5012 H7 A5
C4041 D8 E4 R5020 G8 A4
C4054 Cc7 F4 R5021 F7 C5
C4055 D7 F4 R5022 15 C5
C5020 K9 B4 R5024 7 B5
C5021 F7 C5 R5025 J7 B5
C5024 15 D5 R5031 H5 C5
C5025 G7 C4 R5032 E7 C5
C5031 F7 C5 R5033 F6 C5
C5041 E8 E5 R5034 F8 C5s
C5060 E10 G5 R5035 F7 D5
C5061 F10 G5 R5041 G10 E5
C5062 E10 H5 R5042 F9 ES
C5063 c10 H5 R5043 E8 ES5
C5069 (03] H5 R5044 E9 E5
: R5045 F9 ES
CR4051 F9 F4 R5046 D8 E4
CR4052 F9 F4 R5051 D7 G4
CR5061 F9 G5 R5052 B9 G5
R5062 C9 G5
J1042 B7 E1 R5063 F10 G5
J1043 B1 D1 R5064 E10 H5
J1043 L6 D1 R5065 P10 H5
J4040 B5 E4 R5066 F10 H4
K4030 G1 C4 RT5010 H8 A4
K4031 E2 D4
K4032 E2 D4 U1050A C1 F1
K5030 F1 D5 U3010A J4 A3
U3020A K6 B3
Q5071 c10 H4 U3020B K8 B3
U4010 B5 A4
R1044 Cc7 E1 U4011 17 A4
R1051 H10 F1 U4020 H4 B4
R2026 J6 B2 U4021A G7 B4
R3020 L8 B3 U4021B G8 B4
R3021 16 B3 u40428 E9 E4
R3022 15 B3 U4051 D8 G4
R3023 K8 B3 U4062A F10 H4
R3025 J7 B3 U4062B D10 H4
R3026 16 B3 Us010 17 A5
R4012 H8 A5 Us5041 Cc8 F5
R4015 16 A3 Us051 cs8 F5
R4020 15 B3
R4021 C5 B4 VR5051 B10 G5

P/O A14 ASSY aiso shown on <> @ <5>
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U1050A
MC1413
K403
- 4 12 612
- 118432 L s +5V
1
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- 13 62
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RSB44 RSB42 RS045
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G L U1958_|HC1413 9 | 8
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RS065 + AAA W S
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Table 9-3
COMPONENT REFERENCE CHART

P/O A14 ASSY NOTCH FILTER CONTROL @
CIRCUIT ~ SCHEMATIC  BOARD CIRCUIT  SCHEMATIC  BOARD
NUMBER  LOCATION  LOCATION NUMBER  LOCATION  LOCATION
1010 G1 At R1026 I3 B1
c1013 i4 B1 R1027 I3 B1
C1020 E3 B1 R1030 H3 c1
C1021 E2 B2 R1034 ca D1
€2010 H5 A2 R1043 ca D1
C2011 ce A2 R2010 F5 A2
2012 D6 A2 R2011 E5 A2
2014 E5 A2 R2013 E6 A2
2020 J3 B2 R2014 cé A2
2021 K5 B2 R2015 E5 A2
2022 Ka Cc2 R2016 D5 A2
C3014 C5 B3 R2017 Cc5 A2
3023 L5 c3 R2018 15 A2
4010 K6 A4 R2020 Ja B2
R2022 K5 B2
CR1010 G6 At R2023 cs B2
CR1011 F6 A1 R2024 c4 B2
CR2020 42 B2 R2025 K6 B2
CR2021 Js B2 R3010 B5 A3
CR2024 K4 B2 R3011 C5 A3
CR2025 Ka B2 R3012 B6 A3
CR5025 M7 B4 R3013 c7 A3
R3014 K6 B3
Q1031 ca D1 R3015 Ka A3
Q2010 D7 A2 R3017 C6 A3
Q2011 B6 A2 R3024 K3 B3
Q2012 D5 A2 R4010 L7 A4
Q2021 J3 B2 R4011 K7 A5
Q2023 L4 B2
Q2024 L6 c2 u1010 G1 A1
U1011A F5 A1
R1010 F3 B1 u1011B E6 A1
R1011 15 B1 U1020A F3 B1
R1012 I3 A1 U10208 F2 B1
R1013 14 A2 U2020A J3 B2
R1020 E2 B1 U20208B J6 B2
R1021 E3 B1 u30108 cé A3
R1022 F4 B1
R1023 16 B1 VR2022 I5 B2
R1024 I6 B1 VR2023 J5 B2
R1025 J6 ci VR4010 L7 A4

P/O A14 ASSY also shown on @ @ @
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7V uig1e
4853
cwml*
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170 A4 _,W\,iu
< R2016 S
1B Sa2m v
-15v & U1B11A
R3911 R2817 TLe72
30K 3.3K 5 3
——'\/\N——W\'i Qz@12 c2e14 R2011 + f 13
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FREQUENCY
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> U4B11 @
CKT# | TYPE |+15V | +7V | =7V |15V COMPONENT NUMBER
U1818 | 4853 16 | 7.8 A23, A2, R1234
Ui [TLe72 8 | 4 ASSEMBLY SCHEMATIC
U1820 | TLo72 e | 4 NUBER == Y oLy clRculT
U2020 | TLO72] © 4 NUMBER (IF USED)
U3810 | 5532 | 8 a
CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
NUMBER PREFIX—SEE END OF REPLACEABLE
ELECTRICAL PARTS L1ST
I P/0 A14 INPUT/NOTCH FILTER BOARD
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Table 9-4
COMPONENT REFERENCE CHART

P/O A14 ASSY FUNCTION SELECTION & DISTORTION AMPLIFIER @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C1030 K3 C1 R1052 D3 F1
C1031 L4 C1 R1053 D4 F1
C1033 H6 C1 R2030 Ja D2
C2031 H7 Cc2 R2031 Ja D2
C2032 E6 C2 R2032 E2 D2
C2040 G1 D2 R2033 E2 D2
C2041 H1 D2 R2034 E1 D2
C3040 D3 D3 R2035 D6 D2
R2036 H3 D2
CR2041 D1 E1 R2037 H2 D2
R2041 H2 D2
J1030 B5 D1 R2042 H1 D2
J1041 B2 E1 R3030 D7 C3
J1042 M3 E1 R3041 D3 E2
J1043 Cc8 D1 R3042 D3 D3
J1070 B4 1} R3043 D2 E3
R3044 G3 E2
P1030 B5 D1
P1041 B2 E1 TP1030 K3 C1
Q2041 E2 E1 U2030A L3 Cc2
Q2042 E3 E2 U2030B J3 c2
U2031 " Cc2
R1031 K3 C1 U2040 F1 D2
R1032 L4 C1 U2041 G2 D2
R1033 K3 C1
R1035 H5 D1 VR2031 Dé C2
R1036 H5 D1 VR3030 D7 D2
R1040 D4 D1
R1041 D5 D1 w540 B2 CHASSIS
R1042 Cc3 D1 W600 BS CHASSIS
R1050 F3 F1

P/O A14 ASSY also shown on @ @ @
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U2048 | 4851 6|8 | 7 SUBASSEMBLY NUMBER
-15V ————————p 15V —— Tooar e | 7 3 NUMBER (IF USED)
— ' 360 L
<3> CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
-15v NUMBER PREF1X—SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST
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MAIN BOARD (A15)
COMPONENT LOCATIONS

AA 5001

Scan by Zenith

PARTS LQ

)ICATION GRID

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

i ey
A23 A2 R1234

Schematic
Circuit
Number

Assembly
Number Subassembly
Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.
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ig. 9-2. Main board (A15).
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Table 9-5
COMPONENT REFERENCE CHART

P/O A15 ASSY FREQUENCY BAND DISCRIMINATOR @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
Cc1041 K6 G1 R2045 J3 G2
C1050 F7 H1 R2046 J7 H2
C1060 F3 J2 R2047 J1 H2
C2050 F5 H2 R2050 F1 12
C2051 F1 12 R2051 F1 H2
C2061 C1 J2 R2052 17 H2
C3041 C4 G3 R2053 F7 H2
C3046 D4 H3 R2054 15 H2
R2060 H1 12
CR2050 F1 H2 R2065 12 13
CR2052 F7 H2 R3050 F5 H3
CR2053 F5 H2 R3051 F3 H3
CR3042 K2 F2 R3052 14 H3
CR3043 K3 F2 R3060 12 J3
CR3044 K5 F3 R3061 17 12
CR3045 K7 F3
CR3050 F3 H3 U2041 L1 G2
U2042A Ji G2
P1043 B2 F1 U2042B J6 G2
P1043 M2 F1 u2042C J3 G2
U2042D J5 G2
Q1041 C2 G1 U2050A ES H2
Q1042 C2 G1 U2050B E7 H2
U2050C E1 H2
R1041 C2 G1 U2050D E3 H2
R1042 B2 G1 U2051A 7 12
R1043 D2 G2 U20518 {2 12
R1044 D2 H1 U2051C 13 12
R1045 J5 H2 U2051D 15 12
R2044 C1 G2 U2060 H1 12

P/O A15 ASSY also shown on @ @
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Table 9-6
COMPONENT REFERENCE CHART

P/O A15 ASSY

FILTERS & AC/DC CONVERTERS @

CIRCUIT  SCHEMATIC BOARD CIRCUIT SCHEMATIC  BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION
C500 M6 CHASSIS | J1011 G4 B1 R3027 C6 D3
C1020 C5 D1 J1020 L6 D1 R3028 D6 D3
Cc1021 D6 D2 J1061 C9 J1 R3029 D6 D3
C1022 D6 D2 R3030 E5 F4
C1030 J5 E2 P1011 G4 B1 R3031 E4 F3
C1040 K4 F1 P1020 M6 D1 R3032 F5 F3
C2030 13 D2 P1042 B5 E1 R3036 13 E2
C2031 4 E2 P1042 L5 E1 R3040 K2 F3
C2032 15 E2 P1042 M1 E1 R3041 L3 F3
C3021 D7 C3 P1043 G3 F1 R4010 H7 B4
C3022 c7 D3 P1060 F2 K3 R4011 7 B4
C3031 J3 E3 P1060 B9 K3 R4012 H7 B4
C3032 11 E3 P1060 M1 K3 R4013 18 B4
C3033 D7 E3 P1060 M6 K3 R4014 18 B4
C3034 c7 E4 P1060 M8 K3 R4020 L7 C4
C3035 D7 E4 P1061 C9 Ji R4021 K7 C4
C3036 J2 E3 R4022 c7 C3
C3037 ES F3 Q3040 L3 F3 R4023 B7 c3
C3038 H8 F4 R4024 D8 D3
C3040 L2 F3 R1022 L6 D1 R4025 C8 D3
C3042 E2 G3 R1023 Cé D1 R4026 Cc8 D4
3043 F5 F3 R1024 Ccé D1 R4027 D8 D4
C4010 H7 A4 R1030 H2 D1 R4031 E5 F4
C4011 H7 A1 R1031 I2 E1 R4032 E4 F4
C4012 H7 A4 R1032 I E1 R4033 C4 F4
C4013 18 B5 R1033 16 E2
C4014 K7 B4 R1034 16 E2 U1021 F6 D2
C4020 B2 C5 R1035 L5 E1 U2023A E6 D2
C4021 D3 C5 R1036 J5 E2 U20238 E6 D2
C4022 D7 C4 R1040 L4 F1 U2030A J5 E2
C4023 c7 D4 R2021 E8 D2 U2030B J6 E2
C4024 Cc7 D4 R2023 E8 C2 U2040A M3 F2
C4030 D8 E4 R2024 D6 D2 U20408 L4 F2
C4031 D8 E4 R2025 C2 D3 U3020 H5 C3
C4032 cs E4 R2031 J4 E2 U3021A E8 C3
C4033 Ccs8 E5 R2032 K5 E2 U3021B E7 C3
C4034 H8 F4 R2033 K4 E2 U3031 Ji E3
R2034 J3 E2 U4020A G7 C4
CR2021 D3 D2 R2040 K4 F2 U4020B 17 Ca
CR2031 K5 E2 R2041 L5 F2 U4030A F3 F4
CR2032 J5 E2 R2042 L5 F2 U40308B D5 F4
CR3040 K2 F2 R2043 L2 F2
CR3041 K2 F3 R2061 L1 J2 VR1020 D2 D1
CR4020 K7 C4 R2062 L1 J2 VR2020 B3 C2
CR4021 K6 C4 R2063 F2 J3 VR3031 F4 F3
CR4022 C3 C4 R2064 F3 J3
CR4031 D4 F5 R3021 J7 C3 w520 G4 CHASSIS
CR4032 E4 F5 R3022 K7 C4 w560 Cc9 CHASSIS
R3023 D7 C3 w590 M6 CHASSIS
J500 N6 CHASSIS R3024 D7 C3 W590 M7 CHASSIS
J510 N7 CHASSIS R3025 Cc7 C3 W1060 L8 J1
J520 N7 CHASSIS R3026 D3 D3

P/O A15 ASSY also shown on @
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Assembly
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Number

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.
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Table 9-7
COMPONENT REFERENCE CHART

P/O A15 ASSY

FILTERS & AC/DC CONVERTERS

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC  BOARD CIRCUIT  SCHEMATIC BOARD
NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION
C1020 C4 D1 J1020 L5 D1 R3029 D5 D3
C1021 D5 D1 J1061 c9 Ji R3030 E4 D4
C1022 D5 D2 R3031 E3 E3
c1023 C1 D1 P1011 G3 B1 R3032 F4 E4
C1042 H9 G2 P1020 M5 D1 R3033 L8 F3
C2030 12 D2 P1042 B4 E1 R3034 F8 F3
C2031 H7 E2 P1042 L4 E1 R3035 L9 F3
C2032 B7 E2 P1042 M1 E1 R3036 J2 D4
C2033 Cc7 E2 P1043 G2 F1 R3040 L2 D3
C2040 G8 F2 P1060 B10 K2 R3041 L2 D3
C2041 G8 F2 P1060 F2 K2 R3046 H9 F3
C2042 E8 F2 P1060 L4 K2 R3048 L8 F3
C3021 D6 Cc3 P1060 L6 K2 R3049 K8 F3
C3022 Cé C4 P1060 M1 K2 R4010 H5 B4
C3031 J2 E3 P1060 M3 K2 R4011 H6 B4
C3032 H E3 P1061 C9 J1 R4012 G6 B4
C3033 D6 D4 R4013 H6 B4
C3034 C6 D4 Q2020 H7 D2 R4014 H6 B4
C3035 D6 D4 Q2021 H8 D2 R4020 L6 C1
C3036 K2 D3 Q3040 L2 E3 R4021 K5 C4
C3037 E4 E4 Q4030 K4 E3 R4022 Cé D3
C3038 K3 E3 R4023 cé C4
C3040 L1 D3 R1022 L5 D1 R4031 E4 D4
C3042 F1 G3 R1023 C5 D1 R4032 E3 E4
C3043 F4 D3 R1024 C5 D1 R4033 Cc3 D5
C3049 F8 F3 R1030 H1 E1 R4034 J4 E4
C3050 E8 F3 R1031 12 E1 R4035 J4 E4
C3051 D8 F3 R1032 I E1 R4036 J9 ES
C3052 L7 G3 R1033 H5 E1 R4037 K9 E4
C3053 L8 G4 R1034 14 E2 R4038 L9 F4
C3054 18 G3 R1035 Cc7 E1 R4040 K9 F3
C4010 H6 B4 R1036 c8 E1 R4045 J8 F4
C4011 G6 B4 R1037 Cc7 Et R4048 J10 F4
C4012 G6 B4 R1040 D7 F1 R4049 J9 F3
C4013 H6 B5 R1046 J9 F1 R4055 J10 Fa4
C4014 K5 B4 R1047 H9 F2
C4020 C1 D2 R1048 19 F1 u1021 F5 c2
C4021 D1 C1 R2021 H8 D2 U2021A M2 C3
C4022 D6 Cca R2022 17 D2 U2021B E6 C3
C4023 Cé D5 R2023 F7 D2 U2023A E5 D3
C4024 C6 D4 R2024 D5 D2 U2023B ES D3
C4025 E2 C4 R2025 C1 C2 U2030B 14 E2
C4030 H10 D4 R2026 G7 D2 U2040A G8 F2
C4031 K4 E4 R2027 H8 D2 U2040B 110 F2
C4032 K7 E5 R2028 G7 Cc2 U2040C c8 F2
C4033 J9 E5 R2031 D8 E2 u2040D E8 F2
C4034 J3 E4 R2032 D8 E2 U3020 G4 C3

R2033 D8 E2 U3030A K10 E3
CR1040 110 F1 R2034 J2 E3 U3030B L8 E3
CR1041 110 F2 R2035 C8 E2 u3030C L3 E3
CR2021 E1 C1 R2040 G8 F2 u3030D J3 E3
CR3040 K1 E2 R2041 F8 F2 U3031 Ji E3
CR3041 L1 E2 R2042 F9 F2 U4020A F5 ca
CR4020 KS Ca R2043 M1 D2 U4020B H6 C4
CR4021 K5 C4 R2048 F8 F2 U4030A F2 E4
CR4022 C2 c2 R2049 H8 F2 U4030B D4 E4
CR4031 D3 D5 R2061 K1 I U4031 J8 ES
CR4032 E3 D5 R2062 K1 "
CR4033 J3 E4 R2063 F2 " VR1020 D1 D1
CR4034 J3 E4 R2064 F2 " VR2020 B2 D2
CR4035 K8 E4 R3021 J5 C3 VR3031 F3 E3
CR4036 K8 E5 R3022 K5 C4

R3023 D6 C3 W520 G3 CHASSIS
J500 M5 CHASSIS R3024 D6 C3 W560 C9 CHASSIS
J510 M6 CHASSIS R3025 C6 D3 w590 M5 CHASSIS
J520 M5 CHASSIS R3026 D2 C1 w590 M6 CHASSIS
J1011 G3 B1 R3027 C5 D3 W1060 L6 J1

R3028 D5 D3

P/O A15 ASSY also shown on <3>
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Table 9-8
COMPONENT REFERENCE CHART

P/O A15 ASSY

POWER SUPPLY & INTERFACE <l>

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C1010 K9 B1 R2020 L8 C2
C3010 K8 B2 R3020 L4 C3
C3047 F3 H3 R3042 F3 G3
C3048 F3 H3 R3043 E4 G3
C3060 C1 13 R3044 F4 G3
C4041 E7 H4 R3045 F4 G4
C4042 F7 HS R3047 D6 G3
C4044 Cs F5 R3053 F3 H3
C4045 ES F5 R3054 E2 H3
C4050 C3 H4 R3055 D3 H3
C4051 c8 H4 R3056 C5 H3
C4060 B9 15 R3057 C2 H4
R3058 F2 H3
CR3046 D4 G4 R4041 E6 H4
CR3060 D3 13 R4042 E6 H4
CR4050 c7 H4 R4043 E9 H4
CR4061 D7 14 R4044 F7 G5
R4046 D5 F5
DS3060 D2 13 R4047 F9 H5
DS3061 D8 J3 R4050 C2 H4
R4051 C6 H4
F4060 B1 14 R4052 D8 H4
F4061 B9 14 R4053 C9 H4
F4062 B5 14 R4054 Ccs8 H4
J1012 16 B1 S1011A J5 B2
S$1011B Ja B2
P1012 H6 B1 $1011C J4 B2
P1042 N6 E1 $1011C J5 B2
P1060 B1 K3 $1011D 14 B2
P1060 B5 K3 S1011E J6 B2
P1060 B6 K3
P1060 B9 K3 TP3041 ES G3
P1060 D3 K3 TP3042 F7 F3
P1060 D8 K3 TP3043 F3 G3
P1060 E2 K3 TP3044 B6 G3
P1060 E3 K3
P1060 E7 K3 uU1010 J8 B2
P1060 E9 K3 U1020A M7 C1
P1070 N7 Bt U1020B M8 C1
U2020A M6 Cc2
Q3050 E1 H3 U2020B M4 C2
Q3051 C2 H3 U2020C M5 C2
Q4050 C4 H4 U2020D M4 C2
Q4051 cé H4 U3010 Jé B3
Q4052 D8 H4 U4040 D5 G4
Q4053 E9 H4 U4041A D6 H4
U4041B D4 H4
R1020 L7 C1 )
R1021 L8 C2 VR3041 F5 G3
R2010 K5 B2 VR3051 D4 H3
R2011 K4 B2 VR4060 D7 14
R2012 K4 B2
R2013 Ké B2 W585 H6 CHASSIS

P/O A15 ASSY also shown on <;> @
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LOGIC BOARD (A12)
COMPONENT LOCATIONS

AA 5001

Static Sensitive Devices
See Maintenance Section
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Table 9-9 ,
COMPONENT REFERENCE CHART

P/O A12 ASSY db CONVERTER
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C3101 D4 E2 R4151 J3 H3
C4103 F3 E2 R5111 H5 E3
Cc4121 H3 F2 R5133 H6 G3
C7133 M8 G4 R6101 H4 E3
C7135 M8 G4 R6103 H5 E3
C8135 E10 G5 R6105 G4 E3
R6130 G6 G3
CR2131 H1 G2 R6131 J8 G3
CR2133 13 G2 R7101 E8 E4
CR5081 H4 D3 R7121 7 F4
CR6131 K7 G4 R7122 17 F4
R7123 17 Fa
J1050 M1 E1 R7131 D11 G4
J1051 B5 C1 R7133 L8 G4
J1051 M7 C1 R7137 L8 G4
J1141 B3 Gt R8085 C4 D4
R8091 B4 E5
P1051 B5 C1 R8101 D3 E5
P1051 N7 C1 R8111 F6 F5
P1141 B3 G1 R8131 E11 G4
R8133 19 G4
Q3111 H5 F2 R8135 18 G4
Q5101 F4 E3 R8151 L7 H4
Q8161 M7 H4 R8153 i8 G5
R1121 E6 F1 TP3131 12 G2
R1143 16 G1 TP8161 M5 H4
R1151 c8 H1
R1171 D8 " U2151 J1 H1
R1173 G2 1 U4111A D6 F2
R2111 16 F1 U4a111B H2 F2
R2113 E5 F1 U4111C C4 F2
R2133 G1 G1 U4111D F2 F2
R2141 J6 G1 U4121A D9 G2
R2143 H2 G1 U4121B H1 G2
R2145 C9 G1 u4121C 15 G2
R2161 G3 H1 U4121D E8 G2
R2171 12 1 U111 F8 F3
R2173 it 1 U6121A J7 F4
R2175 K2 1 ue121B J8 F4
R3091 F2 E2 U6121C G6 F4
R3102 C3 E2 U6121D G7 F4
R3103 C4 E2 U7101 D6 E4
R3104 E2 F2 u7111 G10 F4
R3105 D4 E2 U7151A L9 H4
R3141 H2 G2 U7151B L9 H4
R3143 J5 G2 U7151C D11 H4
R3151 K1 H2 U7151D D10 H4
R3171 G3 1 U7161A F10 H4
R3173 J2 12 uU7161B K9 H4
R4091 D3 E2
R4101 D4 E2 VR2143 C9 G1
R4103 G3 E2
R4121 H3 F2 W550 B3 CHASSIS
R4131 D5 G2 W600 B5 CHASSIS
R4133 G1 G2 w610 N7 CHASSIS
R4135 D4 G2

P/O A12 ASSY also shown on @ @
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Table 9-10
COMPONENT REFERENCE CHART

P/O A12 ASSY AUTORANGE CONTROL LOGIC @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C2091 H1 E1 R7083 D5 D4
C7051 D6 ca4 R7085 D5 D4
R7087 C4 D4
J1031 B4 B1 R8021 H2 A5
J1031 M2 B1 R8023 H3 AS
J1031 M3 B1 R8025 H3 A5
J1051 B5 C1 R8027 D5 A5
J1051 M2 C1 R8031 D5 B5
J1051 M6 C1 R8081 C4 D4
41091 B9 D1 R8083 Cs D4
J1181 M5 "
J2060 B7 H3 $4171 D2 12
J2060 M5 H3
u3011 J2 A2
P1031 B4 B1 U3021A K2 A2
P1031 M2 B1 U3c21C H7 A2
P1031 M3 B1 u4061B D6 C2
P1051 B5 C1 Us5071 L7 D3
P1051 M2 Ct U5081A (o7} D3
P1051 Mé C1 Us5081B C5 D3
P1091 B9 D1 Us5081C H8 D3
P1181 M5 I U5081D H8 D3
U7011 H2 A4
Q2181 L6 " U7021A G4 A4
Q2183 L5 J1 U7021B - G5 A4
Q7091 D5 E4 U7021C ES8 A4
U7021D G4 A4
R3081 G7 D2 U7041 G7 B4
R3083 G9 D2 U7061 Jé Ca
R3085 G8 D2 U7071A 17 D4
R3181 G5 ] U7071B 18 D4
R3183 G6 "1 U7071C D6 D4
R3185 K5 12 U7071D J7 D4
R3187 K5 12
R4083 H7 D2 VR1091 H1 D1
R4085 H8 D2
R7042 H3 B4 W500 B4 CHASSIS
R7043 E7 C4 w500 N2 CHASSIS
R7044 F6 B4 w500 N3 CHASSIS
R7046 E8 Cc4 W520 B9 CHASSIS
R7051 D6 c4 W530 N5 CHASSIS
R7052 E6 C4 w600 B6 CHASSIS
R7053 E7 C4 w600 N2 CHASSIS
R7055 D6 Cc4 w600 N6 CHASSIS

P/O A12 ASSY also shown on @ @
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CKTe | TYPE [+12v|GND
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Table 9-11
COMPONENT REFERENCE CHART

P/O A12 ASSY . INDICATOR LIGHT & DECIMAL POINT CONTROL
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
CR4031 G5 B2 R3055 12 B2
CR4051 G5 B2 R3057 12 B2
CR5031 F3 B3 R3061 7 C2
CR5033 G3 B3 R3063 17 C2
CR5035 G4 B3 R3065 17 Cc2
CR5037 F3 B3 R3071 5 D2
CR5039 G4 B3 R3073 15 D2
CR6031 G4 B3 R3101 H7 E2
CR6033 F3 B3 R4051 G5 B2
CR6035 G4 B3 R4053 G4 B2
R4055 G5 B2
J1040 K3 D1 R4081 H7 D2
J1040 K6 D1 R4087 G7 D2
J1050 K4 E1 R4089 D2 D3
J1072 K1 C1 R7041 F3 B4
J1072 K7 Ct R7081 D2 D4
P1072 K1 C1 u3021B G1 A2
P1072 K7 C1 U3041 H3 B2
U4061A 12 c2
Q2041 J3 B1 U4061C 12 C2
Q2043 J7 B1 U4061D 12 C2
Q2051 J2 C1 U4071A H7 D2
Q2053 J2 C1 u4071B H7 D2
Q2055 J7 C1 U4071D E2 D2
Q2061 J2 C1 us011 C4 A3
Q2063 J4 C1 U5021 E3 A3
Q2071 J4 D1 US051A E3 B3
Q2081 J5 D1 U5051B Cc7 B3
Q3081 J5 D2 uUs5051C Cc7 B3
u5051D Cc7 B3
R2031 12 Bt U5061 E6 Cc3
R2061 16 C1
R2071 14 D1 W510 K1 CHASSIS
R3051 13 B2 w510 K7 CHASSIS
R3053 I B2

P/O A12 ASSY also shown on @ @
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Table 9-12
COMPONENT REFERENCE CHART

P/O A12 ASSY

LOGIC SWITCHES @

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C530 B7 CHASSIS P1141 F3 G1
C540 B7 CHASSIS P7171 cs 14
CR1111 15 F1 R530 B7 J4
CR5131 H5 G3 R540 B7 Ja
CR5133 15 G3 R1141 G8 G1
R2021 G8 Al
J530 B7 CHASSIS
J540 B7 CHASSIS S3141A Hé G2
J550 B7 CHASSIS $3141B H7 G2
J1040 K2 D1 $3141C H7 G2
J1050 K5 E1 $3141D 18 G2
J1091 H D1 S6181A D7 13
J1141 F3 G1 $6181B D8 13
J2060 K6 H3 $6181C Cc8 13
J7171 Cs8 14 $6181D D7 13
J7181 Cc7 14
W560 B8 CHASSIS
P1091 H1 D1 w800 E7 CHASSIS
P/O A12 ASSY also shown on @ @ @
P/O A14 ASSY LOGIC SWITCHES @
CR1070 C5 (}] R1075 B4 "
R1076 B5 3]
J1042 B1 E1 R1077 B4 12
J1070 B3 B
J1070 E2 3] S$2070A B4 12
J1071 D1 H1 $2070B c2 12
J1071 E3 H1 $2070C C3 13
$2070E c1 14
P1071 E1 H1
P1071 E3 H1 U1070A D3 H1
uU1070B D2 H1
R1070 C3 H1 U1072A (o 1
R1071 C3 }] u10728 C5 1
R1072 C2 11
R1073 D4 (4] W550 E1 CHASSIS
R1074 C4 (b} W550 E3 CHASSIS

P/O A14 ASSY also shown on @ @ <1> @

P/O A15 ASSY

LOGIC SWITCHES @

J1011

P1011
P1070

S1010A

H1

H1
F2

F1

B1

B1
B1

A2

$1010B G1 A2
$1010C G2 A2
$1010D G2 A2
S1010E G3 A2
W520 H1 CHASSIS

P/O A15 ASSY also shown on @ @ @
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DISPLAY BOARD (A10)
COMPONENT LOCATIONS

Y

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Scan by Zenith

PARTS LOCATION GRID
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Schematic
Assembly Lircuit
Number Subassembly Number

Number (if used)

Chassis-mounted components have no Assembly Number

prefix—see end of Reptaceable Electrical Parts List.

Fig. 9-5. Display board (A10).
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Table 9-13
COMPONENT REFERENCE CHART

P/O A10 ASSY DISPLAY @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

DS1010 C2 A1 P2011 B1 A2
DS1021 D5 B1 P2011 K3 A2
DS1022 E4 B1 P2012 B2 A1
DS1023 F4 C1 P2030 B4 C2
DS1030 G4 C1 P2030 17 Cc2
DS1031 H4 D1 P2030 K2 Cc2
DS1041A J4 D1 P2040 K4 D2
DS1041B J5 D1
DS1041C J5 D1 R1010 D5 A1
DS1041D J5 D1 R1011 D7 A1
DS1042A J2 E1 R1012 D6 A1l
DS1042B J2 E1 R1013 Dé A1
DS1042C Jé E1 R1031 14 D1
DS1042D J6 E1 R1032 J2 D1
DS2010 J3 A2 R2010 13 A2
DS2011 J4 A2 R2021 D6 B2
R2022 D6 B2
J2011 B1 A2 R2031 J2 D2
J2011 J3 A2
J2012 B2 Al w510 K4 CHASSIS
J2030 B4 Cc2 W530 B1 CHASSIS
J2030 7 C2 W530 K3 CHASSIS
J2030 J2 Cc2 W570 B2 CHASSIS
J2040 J4 D2 w580 B4 CHASSIS
W580 F7 CHASSIS
w580 K2 CHASSIS
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Circuit
Number

R1234

Subassembly
Number (if used)

3

Component Number
A2
Assembly T

tatic Sensitive Devices
See Maintenance Section

A2
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COMPONENT NUMBER EXAMPLE

Number
Chassis-mounted components have no Assembly Number

prefix—see end of Replaceable Electrical Parts List.
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Table 9-14
COMPONENT REFERENCE CHART

P/O A13 ASSY IMD @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C2011 J5 A1 R2061 Cc2 C2
C2021 J4 A1 R2081 D1 D1
C2051 E2 C1 R2091 C2 E1
C2061 D1 C1 R2101 C2 E1
C2063 E2 D1 R3021 15 A2
C2071 D2 D1 R3023 J5 A2
C2073 C1 D1 R3031 15 B2
C2081 C3 D1 R3033 H5 B2
C2091 C1 E1 R3051 12 Cc2
C3011 11 A2 R3061 F3 C2
C3071 D3 D1 R3063 F3 C2
C4081 E2 D2 R3081 Cc2 D2
C5011 Cc7 A3 R3091 C3 E2
C5013 Cc8 A3 R3093 C3 E2
C5021 H5 A3 R5013 F5 A3
C5023 15 B3 R5031 H3 B3
C5031 15 B3 R5041 H3 B3
C5045 H7 C3 R5043 13.B3
C5051 G6 C3 R5045 H4 B3
"C5053 F2 Cc3 R5061 F2 C3
C5061 F3 C3 R5071 E3 D3
C5071 D3 D3 R5073 D6 D3
C6011 J7 A3 R5081 E3 D3
C6071 D6 D3 R5083 E6 D3
C7021 17 A4 R6031 17 B4
C7023 18 A4 R6033 17 B4
C7031 H7 B4 R6041 H7 B4
C7061 G7 C4 R6043 H6 C4
C8021 K8 A5 R6061 G6 C4
C8033 E7 B4 R6063 G6 C4
C8041 E8 B4 R7011 J8 A4
Cc8081 cs D4 R7013 J7 A4
R7015 K8 A4
CR2033 11 B2 R8021 D8 B4
CR3051 H3 C2 R8031 D7 B4
CR3053 H4 c2 R8051 E7 C4
CR5083 Dé D3 R8061 D5 C4
J1053 E6 c1 U2041 H2 B1
J8o11 K7 A4 U3031A J2 A2
U3031B G5 A2
P1053 E6 C1 U3041A H4 B2
P4040 B1 E4 U3041B 14 B2
P8011 L7 A4 U3061A G3 C2
U3061B F3 C2
Q4011 H1 A2 U3081A E1 D2
Q7071 E6 D4 u3081B D3 D2
U6041A H7 B3
R1011 K2 A1 u6041B 18 B3
R1041 12 B1 U6051A G7 C3
R1101 D3 E1 U6051B F6 Cc3
R2021 J2 A1 uso051 F7 B4
R2031 J1 B1
R2033 J2 B1 VR8031 D8 B4
R2035 H2 B1 VR8033 D7 B4
R2041 13 B1
R2051 E3 c2 w540 L7 CHASSIS
R2053 E2 c2
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) Fig. 9-7. GPIB board (A16). A 1 6 ASSY

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

A23 A2 R1234

Schematic
Assembly Circuit
Number Subassembly Number

Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List,
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Table 9-15
COMPONENT REFERENCE CHART

P/O A16 ASSY DVM READOUT CONTROL
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C2051 F4 F3 R3065 D8 H3
C2052 F5 G3 R3066 D9 H3
C2053 F2 G3 R3067 C7 G4
C3053 F3 F3 R3068 Cc8 H4
R3069 C9 H4
J2050 L2 G2 R4041 D4 F4
J3060 I8 G3 R4042 C4 F4
R4043 C4 F4
P1050 B1 F1 R4044 C5 F4
P2050 M1 G2 R4051 D5 F4
P3060 18 G3 R4052 D7 G4
R4053 C5 F4
Q1042 H2 F1 R4054 Cé G4
Q1060 K6 H1 R4055 C5 F4
R4056 C6 G4
R1042 H1 F1 R4057 C6 F4
R1053 K7 F1 R4058 c7 G4
R1054 K7 F1 R4061 D7 G4
R1055 K6 G1 R4062 D9 H4
R1056 K7 G1 R4063 Ccs8 G4
R1060 K6 H1 R4064 C9 H4
R2046 F4 F3 R4065 c7 G4
R2047 FA F3 R4066 C9 H4
R2051 G4 F3 R4067 Cc8 G4
R2052 E4 G3 R4068 (o} H4
R2053 F2 G3
R2061 H6 H2 U1060A 16 H1
R2062 F2 H2 U1060B 15 H1
R2063 F3 H2 U1060C J5 H1
R2064 F2 H2 U1060D Jé H1
R3041 C4 F3 U2050 H1 G2
R3042 D4 F3 U3050A D4 F4
R3043 D4 F3 U3050B D4 F4
R3044 D4 F3 U3051A D6 G4
R3045 C4 F4 U3051B D7 G4
R3051 D5 F3 U3051C D6 G4
R3052 D7 G3 U3051D D5 G4
R3053 D5 F3 U3062A D8 H4
R3054 D6 G3 U3062B D10 H4
R3055 D5 F3 u3062C D9 H4
R3056 D6 G3 U3062D D8 H4
R3061 D8 H3
R3062 D9 H3 W570 J8 CHASSIS
R3063 D7 H3 w580 M1 CHASSIS
R3064 D9 H3

P/O A16 ASSY also shown on @
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Table 9-16
COMPONENT REFERENCE CHART

P/O A16 ASSY

GPIB @

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C1010 18 B1 R2032A 06 C2
C1041 B3 E1 R2035 Ccs8 D2
C2021 H9 B2 R2036 Ccs8 D2
C2036 B3 D3 R3024 G2 B4
C2037 H10 D3 R3025 C5 B4
C3012 A4 A3 R3031 F1 Cc3
C3022 H10 B3 R3032 A5 D3
C3025 C3 B4 R4015 B6 B4
C3026 C4 B4 R4025 ES5 B4
C3031 A5 D3
C3033 110 D4 $3013 H3 A3
C3041 110 F3
C4012 C1 A4 TP2010 B5 B2
C4013 B6 B4 TP3031 H5 c3
TP3032 J7 C3
CR1031 N8 D1 TP3033 J7 C3
CR1032 N8 D1
CR2064 o7 H2 U1020 N6 B1
CR4014 A6 B4 U1031 L7 C1
u1044 F6 E2
J1010 08 B1 U2021 N2 B2
J2034 Cc10 D2 U2022 M1 C2
J2050 K10 G2 U2032 F8 D2
J2050 08 G2 U2034 H7 C2
J3021 14 B3 U2035A D7 D2
J3023 K5 c3 U2035B8 D8 D2
U2045 B7 E2
L3011 B4 B3 U2046 B9 E2
U3023 F3 B3
P1010 N7 B1 U3030A C5 Cc3
P1040 06 Et U3030B F5 Cc3
P1040 09 E1 U3030C G5 C3
P1040 010 E1 U3030D F5 C3
P1050 010 F1 U3030E G8 C3
P2010 02 A2 U3030F G9 C3
P2010 04 A2 U3033 B5 C4
P2010 08 A2 U3034 K2 D4
P2034 C10 D2 U3040 K9 E3
P2050 L10 G2 U3n41 J10 E3
P2050 (0]:] G2 U3043 K4 E4
P2060 o7 12 U4020 D1 C4
P2060 09 12 U4030 J2 E4
R1031A N6 C1 W580 L11 CHASSIS
R1031B N7 C1 w580 P8 CHASSIS
R1032 N8 D1 w585 C11 CHASSIS
R1044 E6 E1
R2032 E8 C2 Y3024 C4 Cc4

P/O A16 ASSY also shown on
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AA 5001

Table 9-17
LOGIC AND CONTROL STATES
TROUBLESHOOTING CHART
LEVEL VOLTS FUNCTION

SELECTED INPUT RANGE
600 | 200 20 2 200
o00v | 60v |20V | 6v | 2v| mv | mv | mv | mv | wv
N Qi | o 1 0 1 0 1 0 0 0 0
$_3 [uronouteuts @ 2| o 0 1 1 0 0 1 1 1 1
C£E a3 | o 0 0 0 1 1 1 1 1 1
; © § INPUT AMPLIFIER GAIN (corre- | —40 | —30 | —20 | —10 0 +10 | +20 | +20 | +20| +20
= sponding to U3011 qutputs) {9 dB dB dg dB dB dB dB dB dB dB
U3021A OUTPUT @* VA3 | 1 0 1 0 — 0 1 i 1 1
o , [ U2040 ATTENUATION ¢ 0 |-10dB] 0 |—10dB| 0 | —10dB| 0 0 0 0
<2 [ur041 oUTPUTS @ Z1 0 0 0 0 0 0 0 1 0 1
&5 2| o 0 0 0 0 0 0 0 1 1
=8 | urost ouTPUTS <9> at | o 0 0 0 0 0 0 1 0 1
Pz Q2 0 0 0 0 0 0 0 0 1 1
23 ['DISTORTION AMP GAIN (corre- +6 | +6 | +6 +6 | +6 | +6 | +6 | +26 | +46| +66
sponding to U5071 outputs) dB dB dB dB dB dB dB dB dB dB
SN 1 1 i 7 1 0 0 0 0
U5011 OUTPUTS S1 0 0 1 1 0 0 0 1 0 1
s2 | o 0 0 0 1 1 0 0 1 1
z s3| o 0 0 0 0 0 1 1 1 1
£ & | U5021 SELECTED OUTPUT (Hi 1 1 3 3 5 0 0 2 4 6
Oz X0 | 1 1 0 0 0 0 0 0 0 1
23 | uso41 INPUTS x1 | o 0 1 1 0 0 0 1 0 0
x2 | o 0 0 0 1 0 0 0 1 0
U3041 SELECTED OUTPUT (Hi) 20 Z0 Z1 Z1 z2 | NONE | z0 Z1 z2 Z1
DISPLAY UNIT LEDS v v v v v mv | mV | mv | mv ]| av
oo Z0 | 0 0 1 1 0 0 0 1 0 1
®& | U5061 OUTPUTS Z1 0 0 0 0 1 1 0 0 1 1
[
5z z2 ]| o 0 0 0 0 0 1 1 1
0O | dB OFFSET v0|:rs —4v | —av |2V —2v ] o 0 |+2V | +4Vv | +6V]| +8V
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Table 9-18
LOGIC AND CONTROL STATES
TROUBLESHOOTING CHART
THD + N FUNCTION

SELECTED DISTORTION RANGE

200%

(AUTO
R ONLY) | 20% | 2% | 0.2%
[ U7061 OUTPUTS <> Qi| o 1 0 1
a Q2| o 0 1 1
25 | u7041 OUTPUTS @ z1] o 1 0 1
=3 z2| o 0 1 1
G Z [DISTORTION AMP GAIN (corre- | 16 | +26 | +46 | +66
S | sponding to U5071 outputs) @ dB dB dB dB
Yoo 7 0 7
U5061 INPUTS vil o 1 1 0
i va| 1 0 0 0
g € 20 0 1 0 1
5z | usost ouTPUTS z1| o 0 1 1
86 z2 1 1 1 1
©
dB OFFSET vous@ Y2V | 14V | 46V | 18V

U3041 SELECTED OUTPUT (Hi) 20 21 22 Z3
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Section 10-AA5001

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore
important, when ordering parts, to include the following
information in your order: Part number, instrument type or
number, serial number, and modification number if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in part
number.

Change information, if any, is located at the rear of this
manual.

ITEM NAME

In the Parts List, an Item Name is separated from the
description by a colon (:). Because of space limitations, an Item
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the illustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Following is an example of the indentation system
used in the description column.

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component
Attaching parts for Detail Part

Parts of Detail Part
Attaching parts for Parts of Detail Part

.

Attaching Parts always appear in the same indentation as
the item it mounts while the detail parts are indented to the right.
Indented items are part of, and included with, the next higher
indentation. The separation symbol - - - * - - - indicates the end of
attaching parts.

Attaching parts must be purchased separately, unless otherwise
specified.

ABBREVIATIONS

INCH ELCTRN ELECTRON
4 NUMBER SIZE ELEC ELECTRICAL
ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT
ASSEM ASSEMBLED EXT EXTERNAL
ASSY ASSEMBLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE
AWG AMERICAN WIRE GAGE FLH FLAT HEAD
BD BOARD FLTR FILTER
BRKT BRACKET FR FRAME or FRONT
BRS BRASS FSTNR FASTENER
B8RZ BRONZE FT FOOT
BSHG BUSHING FXD FIXED
CAB CABINET GSKT GASKET
CAP CAPACITOR HDL HANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CiRCUIT HEX SOC HEXAGONAL SOCKET
COomP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE
CPLG COUPLING 1C INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE 1D INSIDE DIAMETER
DEG DEGREE {DENT IDENTIFICATION
DWR DRAWER IMPLR IMPELLER

IN INCH SE SINGLE END
INCAND INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NIP NIPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

oBD ORDER BY DESCRIPTION sQ SQUARE

oD OUTSIDE DIAMETER SST STAINLESS STEEL
OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE SW SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIGID \ VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER w/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANSISTOR

10-1
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code  Manufacturer

Scan by Zenith

Address

City, State, Zip

000BH FAB-TEK

ooocy NORTHWEST FASTENER SALES, INC.

000EX O'HARA METAL PRODUCT COMPANY

04963 MINNESOTA MINING AND MFG. CO., ADHESIVES
COATINGS AND SEALERS DIVISION

06915 RICHCO PLASTIC CO.

09922 BURNDY CORPORATION

13511 AMPHENOL CARDRE DIV., BUNKER RAMO CORP.

22526 BERG ELECTRONICS, INC.

22670 G.M. NAMEPLATE, INC.

23740 AMUNEAL MFG., CORP.

24931 SPECIALITY CONNECTOR CO., INC.

49671 RCA CORPORATION

71785 TRW, CINCH CONNECTORS

73743 FISCHER SPECIAL MFG. CO.

78189 ILLINOIS TOOL WORKS, INC.
SHAKEPROOF DIVISION

78471 TILLEY MFG. CO.

79136 WALDES, KOHINOOR, INC.

80009 TEKTRONIX, INC.

82465 MACLEAN FOGG LOCKNUT CO.

83385 CENTRAL SCREW CO.

86928 SEASTROM MFG. COMPANY, INC.

93907 TEXTRON INC. CAMCAR DIV

98159 RUBBER TECK, INC.
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17 SUGAR HALLOW ROAD
7923 SW CIRRUS DRIVE
542 BRANNAN STREET

3M CENTER
5825 N. TRIPP AVE.
RICHARDS AVENUE

YOUK EXPRESSWAY
2040 15TH AVENUE WEST
4737 DARRAH

2620 ENDRESS PLACE

30 ROCKEFELLER PLAZA
1501 MORSE AVENUE
446 MORGAN ST.

ST. CHARLES ROAD
900 INDUSTRIAL RD.
47-16 AUSTEL PLACE
P O BOX 500

1000 ALLANSON ROAD
2530 CRESCENT DR.
701 SONORA AVENUE
600 18TH AVE

19115 HAMILTON AVE., P O BOX 389

DANBURY, CT 06810
BEAVERTON, OR 97005
SAN FRANCISCO, CA 94107

ST. PAUL, MN 55101
CHICAGO, IL 60646
NORWALK, CT 06852

LOS GATOS, CA 95030

NEW CUMBERLAND, PA 17070
SEATTLE, WA 98119
PHILADELPHIA, PA 19124
GREENWOOD, IN 46142

NEW YORK, NY 10020

ELK GROVE VILLAGE, IL 60007
CINCINNATI, OH 45206

ELGIN, IL 60120

SAN CARLOS, CA 94070
LONG ISLAND CITY, NY 11101
BEAVERTON, OR 97077
MUNDELEIN, IL 60060
BROADVIEW, IL 60153
GLENDALE, CA 91201
ROCKFORD, IL 61101
GARDENA, CA 90247
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Replaceable Mechanical Parts—AA5001

Fig. &
Index Tektronix Serial/Model No. Mfr
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
1-1 214-3364-00 4 FASTENER,LATCH:ACETAL,S!L GRAY 80009 214-3364-00
-2 105-0932-00 4 LATCH,PANEL:SIDE 80009 105-0932-00
-3 342-0540-00 2 INSULATOR,PLATE:SHIELD 80009 342-0540-00
-4 337-2807-01 2 SHIELD,ELEC:SIDE,PLUG-IN UNIT W/INSUL 80009 337-2807-01
-5 334-5129-00 1 MARKER,IDENT:
.......... (STANDARD ONLY)
334-1377-00 1 MARKER,IDENT:MKD IDENTIFICATION NO. 80009 334-1377-00
.......... (OPTION 02 ONLY)
-6 378-0159-00 1 LENS,LED DSPL: 80009 378-0159-00
-7 366-1190-02 1 KNOB:0.252 ID X0.706 OD,0.6H 80009 366-1190-02
213-0153-00 2 .SETSCREW:5-40 X 0.125,STL BK OXD,HEX ooocy ORD BY DESCR
-8 344-0195-01 1 CLIP,ELECTRICAL:CAM SHAFT 80009 344-0195-01
-9 358-0029-00 1 BSHG,MACH.THD:HEX,0.375-32 X 0.438"LONG 80009 358-0029-00
semesursnsesns ATTACHING PARTS) ™ 4+
-10 210-0590-00 1 NUT,PLAIN,HEX.:0.375-32 X 0.438" BRS 73743 2X28269-402
-11 210-0978-00 1 WASHER,FLAT:0.375 ID X 0.50 INCH OD,STL 78471 ORD BY DESCR
stxssssensss END ATTACHING PARTS) 4+
-12 136-0731-00 2 JACK,TIP:BLACK 80009 136-0731-00
sersssrnres s ATTACHING PARTS) 440+
-13 210-0465-00 4 NUT,PLAIN,HEX.:0.25-32 X 0.375 INCH BRS 73743 3095-402
-14 210-0223-00 1 TERMINAL,LUG:0.25 INCH DIA,SE 86928 5441-37
-15 342-0137-00 2 WASHER,NONMETAL:0.266 ID X0.50 OD 80009 342-0137-00
-16 210-0978-00 2 WASHER,FLAT:0.375 ID X 0.50 INCH OD,STL 78471 ORD BY DESCR
swsssersns END ATTACHING PARTS) "
-17 366-1851-01 1 KNOB,LATCH:IVORY,GY,0.625 X 0.25 X 1.0 80009 366-1851-01
-18 105-0865-00 1 BAR,LATCH RLSE: 80009 105-0865-00
-19 105-0866-00 1 LATCH,RETAINING:SAFETY 80009 105-0866-00
-20 214-3143-00 1 SPRING,HLEXT:0.125 OD X 0.545 L, X LOOP 80009 214-3143-00
-21 200-0103-00 1 NUT,PLAIN,KNURL:0.25-28 X 0.375" OD,BRASS 80009 200-0103-00
-22 355-0507-00 1 STUD,SHOULDERED:BINDING POST 80009 355-0507-00
sesssvsssensss ATTACHING PARTS) #4404
-23 210-0455-00 1 NUT,PLAIN,HEX.:0.25-28 X 0.375 INCH,BRASS 73743 3089-402
-24 210-0223-00 1 TERMINAL,LUG:0.25 INCH DIA ,SE 86928 5441-37
ssresessveen END ATTACHING PARTS) """+
-25 131-0955-00 2 CONN,RCPT,ELEC:BNC,FEMALE 13511 31-279
sessssrseensss ATTACHING PARTS) 0+
-26 210-0255-00 1 TERMINAL,LUG:0.391 ID,LOCKING,BRS CD PL 80009 210-0255-00
sessunssres END ATTACHING PARTS) **+ e+
-27 131-1315-01 1 CONN,RCPT,ELEC:BNC,FEMALE 24931 28JR 306-1
-28 333-3059-00 1 FRONT PNL ASSY: 80009 333-3059-00
—mon e (STANDARD ONLY)
333-3097-00 1 FRONT PNL ASSY: 80009 333-3097-00
---------- (OPTION 02 ONLY)
ssessrnsns s ATTACHING PARTS) 400
-29 213-0875-00 2 SCR ASSEM WSHR:6-32 X 0.5, TAPTITE,PNH 93907 ORD BY DESCR
-30 210-1365-00 2 WASHER,FLAT:0.141 ID X 0.5 THK,AL,0.266 80009 210-1365-00
sssswessasss END ATTACHING PARTS) "+
-31 407-3084-00 1 BRACKET,ANGLE:CKT BOARD 80009 407-3084-00
serseerssssess ATTACHING PARTS)™ >+
-32 211-0534-00 1 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 ORD BY DESCR
-33 210-0586-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL,CD PL 78189 211-041800-00
sssssserses END ATTACHING PARTS) ™+
-34 407-3085-00 1 BRACKET,ANGLE:CKT BOARD 80009 407-3085-00
sevsmesrnsess ATTACHING PARTS)*++#2es
35 211-0661-00 2 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 78189 ORD BY DESCR
-36 210-0586-00 1 NUT,PL,ASSEM WA:4-40 X 0.25,STL,CD PL 78189 211-041800-00
sesssarsess END ATTACHING PARTS) "+
37 e e 1 CKT BOARD ASSY:DISPLSY(SEE A10 REPL)
sersnarssnerss ATTACHING PARTS) "+
-38 211-0661-00 2 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 78189 ORD BY DESCR
sesessssssss END ATTACHING PARTS) *+
.......... CKT BOARD ASSY INCLUDES:
-39 378-0890-00 1 .LENS LIGHT:CLEAR 22670 ORD BY DESCR

REV MAY 1984
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Scan by Zenith
Replaceable Mechanical Parts-——AA5001

Fig. &
Index Tektronix Serial/Model No. Mfr
No. Part No. Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1. resseessensen ATTACHING PARTS)r++++eneee
-40 211-0051-00 2 .SCREW,MACHINE: 4-40 X 0.188 L.,FLH 82465 ORD BY DESCR
esreneesssEND ATTACHING PARTS)
-41 220-0706-00 2 .NUT,SLEEVE:4-40 X 0.188 HEX,BRS,CU-SN 80009 220-0706-00
varsasvessen ATTACHING PARTS) +**+++neee
-42 211-0007-00 2 .SCREW,MACHINE:4-40 X 0.188,PNH STL,CD PL 83385 ORD BY DESCR
43 210-0054-00 2 WASHER,LOCK:SPLIT,0.118 ID X 0.212"0D 83385  ORD BY DESCR
‘esssseeneo(END ATTACHING PARTS) "+
44 1 TERM SET,PIN:(SEE A10J2011,J2012,
---------- J2012 & J2040 REPL)
-45 e — 1 .CONN,RCPT ELEC:(SEE A10J2030 REPL)
-46 214-3089-00 1 LOCKOUT,PLUG-IN:PLASTIC 80009 214-3089-00
-47 214-1061-00 2 SPRING,GROUND:FLAT 80009 214-1061-00
-48 426-1997-00 1 FR SECT,PLUG-IN:TOP
stussesesnenss ATTACHING PARTS) e sse
-49 211-0541-00 2 SCREW,MACHINE:6-32 X 0.25"100 DEG,FLH STL 83385 ORD BY DESCR
resussrsssnsEND ATTACHING PARTS) s
-50 m——— e 1 CKT BOARD ASSY:GPIB(SEE A16 REPL)
ssssnvssssess ATTACHING PARTS) " eee
-51 211-0661-00 5 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 78189 ORD BY DESCR
cervessssss END ATTACHING PARTS) e
[ — CKT BOARD ASSY INCLUDES:
B2 e 1 .CONN,RCPT,ELEC:(SEE A16P2060 REPL)
-53 136-0755-00 1 .SKT,PL-IN ELEK:MICROCIRCUIT,28 DIP 09922 DILB28P-108
-54 e e 1 .CONN,RCPT ELEC:(SEE A16J2050 REPL)
-55 136-0757-00 3 SKT,PL-IN ELEK:MICROCKT,40 PIN 09922 DILB40P-108
-56 e enn 1 .CONN,RCPT,ELEC:(SEE A16P1050 REPL)
-57 136-0729-00 1 .SKT,PL-IN ELEK:MICROCKT,16 CONTACT 09922 DILB16P-108T
-58 - e 1 .CONN,RCPT,ELEC:(SEE A16P1040 REPL)
59 4 TERM,TEST POINT:(SEE A16TP2010,TP3031,
[ — .TP3032 & TP3033 REPL)
-60 136-0752-00 2 .SKT,PL-IN ELEK:MICROCIRCUIT,20 DIP 09922 DILB20P-108
-61 3 .BUS,COND:(SEE A16P1010,P3021,P3023 REPL)
-62 25 .TERM,PIN:(SEE A16J1010,J2034,J3021,
B .J3023,J3060 REPL)
-63 129-0420-00 5 POST,ELEC-MECH:0.575 LONG X 0.188 | HEX 80009 129-0420-00
-64 e e 1 CKT BOARD ASSY:LOGIC(SEE A12 REPL)
sessnessesansn ATTACHING PARTS) ™+ eees
-65 211-0292-00 4 SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 ORD BY DESCR
-66 211-0661-00 5 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 78189 ORD BY DESCR
ssisssiarses END ATTACHING PARTS)r++++++ee
e CKT BOARD ASSY INCLUDES:
-67 [N 1 .SWITCH,PUSH:(SEE A1283141 REPL)
-68 361-0385-00 4 .SPACER,PB SW:0.164 INCH LONG 80009 361-0385-00
-69 361-0382-00 4 .SPACER,PB SW:BROWN,0.275 INCH LONG 80009 361-0382-00
700 e 1 SWITCH,PUSH:(SEE A1256181 REPL)
- 361-0385-00 4 .SPACER,PB SW:0.164 INCH LONG 80009 361-0385-00
72 361-0382-00 4 .SPACER,PB SW:BROWN,0.275 INCH LONG 80009 361-0382-00
73 131-0604-00 6 .CONTACT,ELEC:CKT BD SW,SPR,CU BE 80009 131-0604-00
74 131-0963-00 1 .CONTACT,ELEC:GROUNDING 000EX  ORD BY DESCR
---------- 1 SWITCH,CAM:(SEE A1284171 REPL)
-75 200-2488-00 1 ..COVER,CAM SW:ALUMINUM 80009 200-2488-00
iy ATTAGHING PARTS) s+
.76 211.0292-00 4 ..SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189  ORD BY DESCR
il END ATTAGHING PARTS)
77 354-0390-00 1 ..RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
-78 131-0963-00 1 ..CONTACT,ELEC:GROUNDING 000EX ORD BY DESCR
-79 210-0406-00 2 ..NUT,PLAIN,HEX:4-40 X 0.188,BRS,CD PL 73743 12161-50
-80 401-0178-01 1 ..BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
-81 214-1139-02 2 ..SPRING,FLAT:GREEN COLORED 80009 214-1139-02
-82 214-1752-00 2 ..ROLLER,DETENT: 80009 214-1752-00
-83 384-0878-30 1 ..SHAFT,CA SW:OUTER CONCENTRIC W/DR 80009 384-0878-30
-84 105-0850-00 1 ..ACTUATOR,CAM SW:LEVEL RANGE 80009 105-0850-00
-85 210-0406-00 2 ..NUT,PLAIN,HEX:4-40 X 0.188,BRS,CD PL 73743 12161-50
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Fig. &
Index Tektronix Serial/Model No. Mfr
No. Part No. Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1-86 401-0180-00 1 ..BEARING,CAM SW:FRONT & REAR 80009  401-0180-00
87 e 2 .TERM,TEST POINT:(SEE A12TP3131,TP8161
---------- .REPL)
-88 131-1857-00 1 .TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
-89 131-1934-00 1 .TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 22526 65539-001
-90 131-1426-00 1 TERM SET,PIiN:(36) 0.025 SQ RTANG,0.25L 22526 65524-136
91 366-1559-01 1 PUSH BUTTON:GRAY,0.43 L X 0.18 W X 0.18 80009  366-1559-01
-92 366-1512-00 4 PUSH BUTTON:GRAY,0.18 SQ X 0.83 INCH LG 80009 366-1512-00
-93 384-1341-00 4 EXTENSION SHAFT:2.183 INCH LONG,OFFSET 80009 384-1341-00
94 e e 1 CKT BOARD ASSY:IMD(SEE A13 REPL)

sesvtserenns ATTACHING PARTS) #2004+
-95 211-0661-00 3 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 78189 ORD BY DESCR
sevvessersss END ATTACHING PARTS) *****
---------- CKT BOARD ASSY INCLUDES:

96 e e 1 .SKT,PL-IN ELEK:(SEE A13P4040 REPL)
97 1 _BUS,COND:(SEE A13P1053 REPL)
98 1 _TERM SET,PIN:(SEE A13J1053 REPL)
99 1 TERM SET,PIN:(SEE A13J8011 REPL)
-100 1 CKT BOARD ASSY:INPUT&NOTCH(SEE A14 REPL)
verssasnsses ATTACHING PARTS)++++5e
101 211-0661-00 2 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 78189  ORD BY DESCR
-102 210-0586-00 1 NUT,PL,ASSEM WA:4-40 X 0.25,STL,CD PL 78189  211-041800-00
ssressesniss(END ATTACHING PARTS)+++++
CKT BOARD ASSY INCLUDES:
T+ 3 _TERM,PIN:(SEE A14J4070 REPL)
104 e 1 SWITCH,PUSH:(SEE A1452070 REPL)
-105 361-0385-00 4 .SPACER,PB SW:0.164 INCH LONG 80009  361-0385-00
-106 361-0383-00 4 .SPACER,PB SW:CHARCOAL,0.33 INCH LONG 80009  361-0383-00
107 136-0727-00 1 .SKT,PL-IN ELEK:MICROGKT,8 CONTACT 09922  DILB8P-108
-108 136.0728-00 2 .SKT,PL-IN ELEK:MICROCKT,14 CONTACT 09922  DILB14P-108
-109 346-0032-00 4 .STRAP,RTNING:0.075 DIA X 4.0 LMLD RBR 98159  2859.75-4
A0 e 23 .TERM,PIN:(SEE A14J1030,J1041,J1060,
.......... J1021 REPL)
111 337-2139-00 3 .SHIELD,ELEC:INPUT COUPLING SWITCH 80009  337.2139-00
TV J— 1 .CONN,RCPT,ELEC:(SEE A14J1042,J1043,
.......... J1070 REPL)
L T T 1 TERM,TEST PIONT:(SEE A14TP1030 REPL)
114 136-0252-07 12 .SOCKET,PIN CONN:W/O DIMPLE 22526  75060-012
-115 366-1512-00 2 PUSH BUTTON:GRAY,0.18 SQ X 0.83 INCH LG 80009  366-1512-00
116 366-1512-01 2 PUSH BUTTON:CHARCOAL GY,0.18 SQ X 0.8 80009  366-1512-01
117 129-0457-00 3 SPACER,POST:1.07L,W/4-40 TAP 1 END 80008  129.0457-00
-118 129.0765-00 2 SPACER,POST:0.545 L,W/4-40 THD BOTH END 80009  129.0765-00
119 385.0107-00 2 SPACER,POST:0.75 L. W/4-40 THD THRU,NYL 80009  385-0107-00
120 337-3140-00 1 SHIELD,ELEC:MAIN BOARD 80008  337-3140-00
121 1 CKT BOARD ASSY:MAIN(SEE A15 REPL)
seeseerensenss ATTACHING PARTS) ¥ eseet
1122 211-0121-00 5 SCR,ASSEM WSHR:4-40 X 0.438 INCH,PNH BRS 83385  ORD BY DESCR
srevsssessss END ATTACHING PARTS)
CKT BOARD ASSY INCLUDES:
123 1 .SWITCH,PUSH:(SEE A1551010 REPL)
2124 4 .SPACER, SLEEVE:0.234 L,BLACK PP 80009  361-0573-00
425 e 1 SWITCH,PUSH:(SEE A15S1011 REPL)
-126 361-0385-00 4 .SPACER,PB SW:0.164 INCH LONG 80009  361-0385-00
127 131-1425-00 1 TERM SET,PIN:(36) 0.025 SQ RTANG,0.15L 22526  65521-136
131-1426-00 1 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526  65524-136
128 136-0729-00 1 .SKT,PL-IN ELEK:MICROCKT,16 CONTACT 09922  DILB16P-108T
429 e e 2 .CONN,RCPT.ELEC:(SEE A15P1043,P1070 REPL)
-130 131-1426-00 1 TERM SET,PIN:(36) 0.025 SQ RTANG,0.25L 22526  65524-136
-181 136-0241-00 1 _SKT,PL-IN ELEK:MICROCIRCUIT,10 CONT,PCB M 71785  133-99-12-064
132 214-2518-00 1 HEAT SINK,XSTR:T0-220 OR T0-202 000BH  106B-B-HT
133 344.0154-03 6 .CLIP,ELECTRICAL:FUSE,CKT BD MT 80009  344-0154-03
134 B 4 TERM,TEST POINT:(SEE A15TP3041,TP3042,
.TP3043,TP3044 REPL)
-135 253-0135-00 FT  .PLASTIC STRIP:PRESS,SENS,ADH CTD BS 04963  ORD BY DESCR
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Fig. &

Index Tektronix Serial/Model No. Mfr

No. Part No. Eft Dscont Qty 12345 Name & Description Code Mfr Part Number

1136 - e 1 CONN,RCPT,ELEC:(SEE A15P1042 REPL)

-137 366-1559-00 5 PUSH BUTTON:SIL GY,0.18 SQ X 0.43 80009 366-1559-00

-138 384-1136-00 5 EXTENSION SHAFT:0.95 INCH LONG 80009 384-1136-00

-139 366-1559-02 5 PUSH BUTTON:CHARCOAL,0.18 SQ X 0.43 80009 366-1559-02

-140 351-0672-00 4 GUIDE CKT BOARD:PLASTIC 80009 351-0672-00

-141 351-0604-00 4 GUIDE,CKT BD:PLASTIC 80009 351-0604-00

-142 214-3089-00 1 LOCKOUT,PLUG-IN:PLASTIC 80009 214-3089-00

-143 426-1999-01 1 FR SECT,PL-IN:BOTTOM W/LATCH 80009 426-1999-01
sessuesesisees ATTACHING PARTS)  *++ 5

-144 211-0101-.00 1 SCREW,MACHINE:4-40 X 0.25,FLH,100 DEG,STL 83385 ORD BY DESCR
swssssrsess END ATTACHING PARTS)™***+++

-145 337-2917-00 1 SHIELD,ELEC:TRANSFORMER 23740 0BD
serssassssines ATTACHING PARTS)* + e

-146 211-0008-00 3 SCREW,MACHINE:4-40 X 0.250,PNH,STL,POZ 83385 ORD BY DESCR

-147 210-1178-00 2 WASHER,SHLDR:U/W T0-220 TRANSISTOR 49671 DF137A

-148 210-0586-00 3 NUT,PLL,ASSEM WA:4-40 X 0.25,STL,CD PL 78189 211-041800-00
sesessesssrs END ATTACHING PARTS) 4+

-149 342-0573-00 1 INSULATOR,SHLD:PLASTIC 80009 342-0573-00

-150 255-0581-00 FT PLASTIC CHANNEL:0.156 X 0.156,POLYETHYLENE 06915 PGS-2

-151 333-0247-01 1 PANEL,REAR:W/INSULATOR 80009 333-0247-01
sererssssrn ey ATTACHING PARTS)* 240+ e

-152 213-0868-00 2 SCREW,TPG,TF:6-32 X 0.375 L,FILM,STEEL 93907 ORD BY DESCR

-153 386-3657-01 2 SUPPORT,PLUG IN: 93907 OBD

sesemsesersy END ATTACHING PARTS) #*+++++
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Fig. &
Index Tektronix Serial/Model No. Mfr
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
STANDARD ACCESSORIES
070-4597-00 1 MANUAL, TECH:REFERENCE 80009 070-4597-00
070-4598-01 1 MANUAL,TECH:INSTRUCTION 80009 070-4598-01
070-4788-00 1 MANUAL, TECH:INSTRUCTION 80009 070-4788-00
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MANUAL CHANGE INFORMATION

Tektronix

COMMITTED TO EXCELLENGE Date: 9-28-84 Change Reference: C4/0984
Product: __AA 5001 Programmable Distortion Analyzer with Option 2 Manual Part No.: 070-4598-01
DESCRIPTION PG 76
REPLACEABLE ELECTRICAL PARTS LIST CORRECTION
DELETE:
Tektronix Serial Model No.
Component No. Part No. Eff Dscont Name & Description
A14R4010 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
A14R4011 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
A14R5010 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
A14R5041 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
A14R5051 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
ADD:
Tektronix Serial Model No.
Component No. Part No. Eff Dscont Name & Description
A14U4010 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
A14U4011 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
A14U5010 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
A14U5041 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
A14U5051 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA
Page 1 of 1
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TEl(tronix® MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 11-29-84 Change Reference: C5/1184
Product: __AA 5001 Programmable Distotion Analyzer with Option 2 Manual Part No.: 070-4598-01
DESCRIPTION PG 76

SPECIFICATION CORRECTION

The specification for “Residual THD + N” under “TOTAL HARMONIC DISTORTION
PLUS NOISE FUNCTION” on page 1-3 should read as follows:

Characteristics Performance Requirement Supplemental Information
Residual THD + N System specification with any SG 5010
(Vi = 250 mV, T <+40°C) or SG 505 Oscillator; all distortion,

noise, and nulling error sources
20 Hz to 20 kHz =<0.0032% (—90 dB) combined.
with 80 kHz noise limiting filter
10 Hz to 100 kHz, no filter <0.010% (—80 dB)
Page 1 of 1
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