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SG 5010

OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary 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
could result in damage to the equipment or other property.

WARNING statements identify conditions or practices that
could 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

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

As Marked on Equipment
& DANGER — High voltage.

S

A ATTENTION — refer to manual.

Protective ground (earth) terminal.

vi

Power Source

This product is intended to operate from a power module
connected to a power source 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.

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 module 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 Fuse

To avoid fire hazard, use only the fuse of correct type, volt-
age rating and current rating as specified in the parts list for
your product.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an explo-
sive atmosphere unless it has been specifically certified for
such operation.

Do Not Operate 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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SG 5010

SERVICE 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.

Power Source

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

vii



SG 5010

4331-01

SG 5010 Programmable 160 kHz Oscillator.

s
o



-----3-----

Section 1—SG 5010

SPECIFICATION

Introduction

This section of the manual contains a general description
of the TEKTRONIX SG 5010 Programmable 160 kHz Oscil-
lator and its electrical, environmental, and physical speci-
fications. Standard accessories are also listed. Instrument
option information is located in the Options section.

Instrument Description

The SG 5010 Programmable 160 kHz Oscillator is a
GPIB programmable TM 5000-Series plug-in instrument de-
signed for low-distortion audio applications. It generates five
waveforms: sine wave, square wave, SMPTE/DIN
intermodulation test signal, CCIF intermodulation test sig-
nal, and sine wave burst. All of these signals may be swept
in frequency or amplitude. Frequency, amplitude, and burst
parameters are fully programmable, as are the sweep pa-
rameters. Parameter values are displayed by 5 seven-seg-
ment LEDs in the display window. The window also
indicates parameter units, remote or addressed state, and
error codes. Three source impedances are selectable and
the output signal can be grounded or floating, balanced or
unbalanced. Output amplitude is programmable from
0.2mV to 21.2V peak equivalent Vrms (10.6 Vrms maxi-
mum in unbalanced mode), supplying up to 28 dBm into a
600 @ load. An ON-OFF function turns the output signal on
or off at the output connectors. Additional connectors sup-
ply a sync signal, sweep ramp and pen lift signals and ac-
cept triggering and input signals from external sources.

At power-up, the instrument performs a self-test and as-
sumes the settings in use when previously powered-down,
with the exception that the output is in the “OFF” condition
and the display shows the amplitude. Instrument functions
can be set to ten user-definable configurations stored in
memory.

The SG 5010 is designed for remote or local operation in
two compartments of any TM 5000-Series power module. It
can also operate under local control only, in two compart-
ments of a TM 500-Series power module, after minor me-
chanical modification (refer to qualified service personnel).

Rear interface connections provide access to versions of all
front panel signals except the main output.

Standard Accessories
The following items are shipped with the SG 5010.

1 Instruction Manual

1 Reference Guide

1 Instrument Interfacing Guide
1 Banana-to-bnc adapter

Optional Accessories
1 Pin plug-to-bnc cable

Refer to the Accessories page at the back of this manual
for part numbers.

IEEE 488 (GPIB) Functions

The SG 5010 can be remotely programmed via the digital
interface specified in IEEE Standard 488-1978, /EEE Stan-
dard Digital Interface for Programmable Instrumentation. In
this manual, the digital interface is called the General Pur-
pose Interface Bus (GPIB).

The IEEE standard identifies the interface function reper-
toire of an instrument on the GPIB in terms of interface func-
tion subsets. The subsets are defined in the standard. The
subsets that apply to the SG 5010 are listed in Table 1-1.

NOTE

Refer to IEEE Standard 488-1978 for more detailed
information. The standard is published by the Institute

of Electrical and Electronics Engineers, Inc., 348 East
47th Street, New York, New York 10017.

1-1
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Table 1-1
IEEE 488 INTERFACE FUNCTION SUBSETS

Function Subset Capability
Source Handshake SH1 Complete capability.
Acceptor Handshake AH1 Complete capability.
Basic Talker T6 Responds to Serial Poll, Untalks if My Listen Address (MLA)
is received.
Basic Listener L4 Unlistens if My Talk Address (MTA) is received.
Service Request SR1 Complete capability.
Remote-Local Function RLA Complete capability.
Parallel Poll PPO Does not respond to Parallel Poll.
Device Clear DC1 Complete capability.
Device Trigger DT1 Complete capability.
Controller Function Cco No controller function.
Electrical Interface E2 Tri-state drivers.

Performance Conditions

The limits stated in the Performance Requirements col-
umn of the following tables are valid with the following
conditions:

1. The instruments internal adjustments are performed
at an ambient temperature of +20 to +30°C.

2. The instrument must be in a non-condensing environ-
ment whose limits are described under Environmental, Table
1-4.

1-2

3. Allow twenty minutes warm-up time for operation to
specified accuracy; sixty minutes after exposure to or stor-
age in high-humidity (condensing) environment.

Items listed in the Performance Requirements column of
the Electrical Characteristics are verified by completing the
Performance Check in this manual. Information in the Sup-
plemental Information and Description columns is provided
for user information only and should not be interpreted to be
Performance Check requirements.

S5 N I O AN Em am
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Table 1-2

ELECTRICAL CHARACTERISTICS

Specification—SG 5010

Characteristics

Performance Requirements

Supplemental Information

SINE FUNCTION

FREQUENCY RANGE

10.00 Hz to 163.80 kHz

Resolution is 0.01 Hz to 163.80 Hz, 0.1 Hz to
1638.0 Hz, 1 Hz to 16.380 kHz, 10 Hz to
163.80 kHz.

Accuracy

+0.01%

Phase locked to internal crystal reference.
Typical settling time to specified accuracy is
less than 0.5 second for frequencies above
50 Hz, increasing to approximately 1 second
at 10 Hz.

DISTORTION (RL 600 ohms
maximum output)

THD, 2nd through 5th harmonics only

THD+N system spec with AA 5001 analyzer

10 Hz to 20 Hz

0.010% (—80 dB)

0.010% (—80 dB)

20 Hz to 20 kHz

0.0010% (—100 dB)

0.0032% (—90 dB)*

20 kHz to 50 kHz

0.0032% (—90 dB)

0.010% (—80 dB)

20 kHz to 100 kHz

0.010% (—80 dB)

0.010% (—80 dB)

100 kHz to 163.8 kHz

0.032% (—70 dB)°

(not applicable)

LEVEL FLATNESS (1 kHz
reference)

20 Hz to 20 kHz

+0.05 dB

10 Hz to 163.8 kHz

+0.2dB

SQUARE WAVE FUNCTION

FREQUENCY RANGE

10.00 Hz to 16.380 kHz

Accuracy and resolution are same as
sinewave function.

RISE & FALL TIME

1.5us +10%

Typically less than 2% aberrations.

SMPTE/DIN FUNCTION

UPPER FREQUENCY RANGE

10 Hz to 163.80 kHz

Accuracy and resolution same as sinewave
function.

LOWER FREQUENCY (IM
frequency) RANGE

Selectable from 40 Hz, 50 Hz, 60 Hz,

80 Hz, 100 Hz,
500 Hz, all £2%

125 Hz, 250 Hz,

Settling time is typically less than 1 second
for changes in IM frequency. Mixing ratio is
selectable 4:1 or 1:1, both typically within
3%.

RESIDUAL IMD (7 kHz and
60 Hz, or 8 kHz and 250 Hz, RL
=600 ohms)

<0.0032% (—90 dB)

System specification with AA 5001 distortion
analyzer.

CCIF FUNCTION

CENTER FREQUENCY RANGE

2.5 kHz to 163.80 kHz

Accuracy and resolution are same as
sinewave function.

IM FREQUENCY RANGE

Selectable from 40 Hz, 50 Hz, 60 Hz,

80 Hz, 100 Hz,
500 Hz, all +2%.

125 Hz, 250 Hz,

Settling time is typically less than 1 second
for changes in IM frequency. Output twin
frequencies are fcenter +FIM.
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Table 1-2 (cont)
ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirements

Supplemental Information

CCIF FUNCTION

RESIDUAL IMD (14 kHz and
15 kHz, RL =600 ohms)

<0.0018% (—95 dB)

System specification with AA 5001 distortion
analyzer.

CENTER FREQUENCY
LEAKAGE AND HARMONIC
CONTENT

<40 dB for center frequencies up to
20 kHz.

BURST FUNCTION

ON CYCLES RANGE 1 to 65535
OFF CYCLES RANGE 1 to 65535 Selecting 0 cycles enables continuous burst
mode and selecting 99999 cycles enables
single burst mode.
OFF AMPLITUDE
0% Mode <-40dB
10% Mode —20dB =0.5dB

BURST GATE INPUT

TTL compatible input with internal pullup
resistor. A low input will truncate burst
output at next zero crossing and reset both
on and off cycle counters. A subsequent high
input will enable burst output at next
available zero crossing.

EXTERNAL (AMPLIFIER)
FUNCTION

INPUT IMPEDANCE and
Configuration

Balanced with approximately 15k to 20 k
ohms each side to main signal output
common.

MAXIMUM INPUT VOLTAGE

3V peak ac + dc (dc component must not
exceed 50mV for linear operation).
Maximum floating voltage is 25V peak,
limited to 3 V peak between input common
and main output common for linear
operation. Common mode rejection is
typically better than 46 dB.

GAIN ACCURACY

5.0% (0.5 dB for dBm)

Output amplitude is calibrated for 2 Vrms
(5.66 Vp-p) input. Overall voltage gain is one-
half of selected Vrms value.

FREQUENCY RESPONSE
(1 kHz ref)

+0.1 dB, 20 Hz to 20 kHz

Risetime is typically less than 2 us

THD+N (80 kHz bandwidth
limited)

=<0.01% (—80 dB), 20 Hz to 20 kHz

@



Table 1-2 (cont)
ELECTRICAL CHARACTERISTICS

Specification—SG 5010

Characteristics

Performance Requirements

Supplemental Information

MAIN OUTPUT

IMPEDANCE

Selectable 600 ohms +1%, 150 ohms
+2%, or 50 ohms +3%

Selectable  balanced or  unbalanced
configuration, floating or grounded through
approximately 30 ohms. In balanced
configuration output impedance from each
output to CT is 1/2 of selected value. Output
impedance does not change with ON/OFF
selection.

AMPLITUDE RANGE

Maximum Output

Balanced mode

21.20 Vrms open circuit or +28.05° dBm
into 600 ohms.

Current limited for combined RS +RL below
approximately 200 ohms.

Unbalanced mode

10.60 Vrms open circuit or +22.05° dBm
into 600 ohms.

Current limited for combined RS +RL below
approximately 100 ohms.

Minimum Output

0.200 mVrms open circuit or —72.45° dBm
into 600 ohms.

AMPLITUDE RESOLUTION

Typically better than 0.25% for Vrms or
0.05 dB.

AMPLITUDE ACCURACY (Vrms
=50 mV, calibrated for constant
Vp-p output, sinewave
equivalent Vrms or dBm.)

Sine function

20 Hz to 20 kHz

+2.0% (0.2 dB for dBm)

10 Hz to 163.8 kHz

+3.0% (0.3 dB for dBm)

Square, SMPTE/DIN, and Burst
(if =50 kHz) functions

+3.0% (0.3 dB for dBm)

CCIF +5.0% (0.5 dB for dBm)
TYPICAL AMPLITUDE Less than 500 ms for frequencies above
SETTLING TIME 50 Hz, increasing to approximately 1 sec at

10 Hz.

DC OFFSET (Maximum Output)
Balanced
Unbalanced

<25 mV
<15mV

SIGNAL BALANCE RATIO
(Balanced mode only)

At least 60dB (CCITT Recommendation
0.121) from 20 Hz to 20 kHz for output levels
greater than or equal to —10 dBm.

OTHER OUTPUTS

SYNC OUTPUT

LSTTL compatible signal designed to give
stable oscilloscope display of main output
signal in all internally generated modes.

Sine, Square functions

Squarewave at main output frequency.

SMPTE/DIN function

Squarewave at lower (IM) frequency.
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Table 1-2 (cont)
ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirements

Supplemental Information

OTHER OUTPUTS

CCIF function

Squarewave at IM (1/2 of difference)
frequency.

Burst function

High when burst output is on, low when
burst output is off.

RAMP OUTPUT

0 to 10V stairstep ramp enabled during
sweep mode. 0V corresponds to start
parameter and 10V to stop parameter.
Number of steps equals selected N. Output
impedance is approximately 1 k ohm.

PEN LIFT OUTPUT

Standard LSTTL output. Output designed to
enable frequency and amplitude sweeps with
no switching transients on XY recorder.

REAR INTERFACE
INPUT/OUTPUT

SYNC OUTPUT

Pins 27B, 28B. Same as front panel sync
output.

BURST GATE INPUT

Pins 24B, 24A. Same as front panel Burst
Gate input.

RAMP OUTPUT

Pins 25A, 25B. Same as front panel Ramp
output.

PEN LIFT OUTPUT

Pins 26A, 26B. Same as front panel Pen Lift
output.

MAIN OSCILLATOR SYNC
OUTPUT

Pins 15B, 14B. LSTTL level output at
frequency of main oscillator.

EXTERNAL 1 MHz INPUT

Pins 14A, 15A. Buffered input for allowing
external 1 MHz +0.01% or better reference.

280 kHz bandwidth limited

b Any individual harmonic

°With 50 ohms output impedance. For other output impedance selections subtract 1.25 dB for 150 ohms, and 5.35 dB for 600 ohms.
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Table 1-3
MISCELLANEOUS
Performance Supplemental
Characteristics Requirements Information

INTERNAL POWER SUPPLIES

Floating =17 V +17.0V 04V

Floating £15V +15.0V 0.3V

+126V +126V +06V

—12.0V —120V +06V

+5V +5.15V £01V
FUSE DATA

F3020 0.1 AFB, 3 AG, 250 V

F4021 0.125 A FB, 3 AG, 250 V

F2022, F2020 0.6 A SB, 3 AG, 250 V

F4022 3 AFB, 3 AG, 250V

POWER CONSUMPTION

Typically 30 to 35 W incremented line draw in
TM 5000-Series power modules.

WARM-UP TIME

20 minutes. 60 minutes after storage or
exposure to high humidity environments.

Recommended Calibration
Interval

2000 hours or 12 months
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TABLE A
DISPLAYED AND PROGRAMMED VRMS RESOLUTION

Selected Vrms
Amplitude

Resolution

10.02 to 21.20 V

0.020 V or 20 mV

5.01 to 10.00 V@

0.010Vor 10 mV

2.005 to 5.000 V

0.005V or 5mV

1.002 to 2.000 V

0.002 V or 2mV

0.501 to 1.000 V

0.001 Vor1mV

200.5 to 500.0 mV 0.5 mV
100.2 to 200.0 mV 0.2mV
50.1 to 100.0 mV 0.1 mV
20.05 to 50.00 mV 0.050 mV or 50 uV
10.02 to 20.00 mV 0.020 mV or 20 pV

5.01 to 10.00 mV

0.010 mV or 10 uV

2.005 to 5.000 mV -

0.005 mV or 5 uV

1.002 to 2.000 mV

0.002 mV or 2 uV

0.200 to 1.000 mV

0.001 mV or 1 uV

210.60 for unbalanced mode.
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Characteristics

Description

Temperature
Operating
Non-operating

0°C to +50°C ¢
—40°C to 75°C

Meets MIL-T-28800C, class 5.

Humidity 95% RH, 0°C to 30°C Meets MIL-T-28800C, class 5.
75% RH, to 40°C
45% RH, to 50°C
Altitude Exceeds MIL-T-28800C, class 5.
Operating 4.6 km (15,000 ft)
Non-operating 15 km (50,000 ft)
Vibration 0.38 mm (0.015”) peak to peak, 5Hz Meets MIL-T-28800C, class 5, when
to 55 Hz, 75 minutes. installed in qualified power modules.”
Shock 30 g's (1/2 sine), 11 ms duration, 3 Meets MIL-T-28800C, class 5, when

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

installed in qualified power modules.”®

Bench Handling (Plug-in only)

12 drops from 45°, 4" or equilibrium,
whichever occurs first.

Meets MIL-T-28800C, class 5.

Packaged Product Vibration and
Shock (Plug-in only)

Qualified under National Safe Transit Association Preshipment Test Procedures 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 ohms to instrument case or
any front panel connector without damage or permanent performance degradation.

awith TM 5000-Series power module. System performance subject to exceptions of power module or other individual plug-ins.

bRefer to TM 500/5000 power module specifications.

°Requires power module retainer bar or clip.

d0peration above +40°C not recommended in TM 500-Series power modules.
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Table 1-5
PHYSICAL CHARACTERISTICS
FINISH .
Front Panel Polycarbonate
Chassis Chromate conversion-coated aluminum

NET WEIGHT (Nominal)

Plug-in only

5.5 Ibs (2.5 kg)

ENCLOSURE TYPE AND STYLE

MIL-T-28800C, type 3, style E package with power module, (Style F in rackmount
power module).

OVERALL DIMENSIONS

(Nominal)
Height 126.01 mm (4.96 in.)
Width 134.47 mm (5.29 in.)
Length 288.34 mm (11.35 in.)
1-10
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Section 2—SG 5010

OPERATING INSTRUCTIONS

Introduction

This section of the manual provides installation and re-
moval instructions and describes the functions of the
SG 5010 front-panel controls and connectors. Operators fa-
miliarization information is also provided as an aid in under-
standing how to operate the SG 5010 under local (manual)
control only.

NOTE

The information in this section assumes the instru-
ment is not connected to the GPIB via the power
module.

Complete information for programming the SG 5010 via
the GPIB (General Purpose Interface Bus) is found in the
Programming section of this manual.

PREPARATION FOR USE
Installation and Removal

The SG 5010 is calibrated and ready for use when re-
ceived. Make certain the line selector block on the power
module is positioned correctly. The SG 5010 is designed to
operate in a TM 5000-Series power module. It can also op-
erate under local (manual) control only, in a TM 500-Series
power module; however, minor mechanical changes must
first be made to the instrument. Refer qualified personnel to
the Maintenance section of this manual for instructions on
making the modifications for operation in a TM 500 Series

power module.

To prevent damage to the SG 5010, turn off the
power module before installing or removing the instru-
ment. Do not use excessive force to install or remove.

Check to see that the plastic barriers on the intercon-
necting jacks of the selected power module compartments
match the cutouts in the SG 5010 rear interface connectors.
If they do not match, do not install the SG 5010 until the
reason is investigated. When the units are properly
matched, align the SG 5010 chassis with the upper and
lower guides of the selected compartments (see Fig. 2-1).
Push the SG 5010 chassis in and press firmly to seat the

Top
Groove

(2958-01)4331-02

Fig. 2-1. Plug-in installation and removal.

rear-interface connectors in the interconnecting jacks. Apply
power to the SG 5010 by operating the power switch on the
power module.

To remove the SG 5010 from the power module, pull out
on the release latch (located in the lower left corner) until the
interconnecting jacks disengage and the SG 5010 slides
out.

Repackaging For Shipment

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

If the original package is unfit for use or unavailable, repack-
age the instrument as follows:

Surround the instrument with polyethylene sheeting or
other suitable material to protect the exterior finish. Ob-
tain a carton of corrugated cardboard of adequate
strength and having inside dimensions no less than six
inches more than the dimensions of the instrument.
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Cushion the instrument by tightly packing dunnage or
urethane foam between the 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 Ibs.

FRONT PANEL CONTROLS,
CONNECTORS AND DISPLAY

All controls necessary for local operation of the SG 5010
are located on the instrument front-panel. Many push-
buttons illuminate to provide visual indication that associ-
ated functions are active. A brief description of these
controls and indicators follows. Refer to Fig. 2-2.

DISPLAY INDICATORS

The SG 5010 uses seven-segment LED’s to display a
numerical value of up to five digits. In addition, LED indi-
cators in the right area of the display window illuminate,
when appropriate, to indicate units of measure for param-
eters, GPIB operation, and error events.

PARAMETER UNITS OF MEASURE

Units for the displayed value are defined by an illumi-
nated units indicator in the readout window. These units
are:

Hz kHz
dBm OHM
\' mV

SEC cYc

GPIB INDICATORS

REM—Illuminates when the instrument is operating un-
der remote control via the GPIB.

ADRS—Illluminates when the instrument is addressed via
the GPIB.

ERROR INDICATORS

ERR—Illluminates when the instrument has detected an
error in keyboard entry or some other operating error.
Pressing CLEAR clears the displayed operation or entry er-
ror. A three digit numerical code (300-series) displayed in
the readout window indicates an internal instrument mal-
function (see Table 3- , Error Codes and Events in the
Programming section of this manual). Refer any error condi-
tion codes for internal errors to qualified service personnel.
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ENTR—Flashes when a numerical entry is started using
the front panel numerical keyboard. Stops flashing when a
valid entry is accepted.

PLL—Illuminates when the frequency synthesizer

unlocks.

CUR—Illluminates when the output amplifier current lim-
its or the voltage clips.

CONTROLS AND CONNECTORS

The following list describes the SG 5010 front panel con-
trols and connectors. Refer to Fig. 2-2. Secondary push-
button functions (shown on the instrument front panel to the
right of the associated pushbuttons) are listed in this de-
scription with their associated primary functions.

@ FUNCTION

The pushbuttons in this group illuminate when the asso-
ciated function is active. These functions are mutually exclu-
sive. The parameter buttons set the amplitude and
frequency for the selected function.

SINE

Selects the sine wave signal for output.

SQUARE

Selects the square wave signal for output.

SMPTE/DIN

Selects the SMPTE/DIN signal for output. This inter-
modulation test signal consists of a lower (IM) frequency
sine wave mixed with the main frequency sine wave in a 4 to
1, or 1 to 1 amplitude ratio. The ratio is selected by pressing
RECALL, then pressing SMPTE/DIN. The main frequency is
set using the FREQ parameter and numeric buttons; the IM
FREQ button sets the frequency of the lower tone.

CCIF

Selects the CCIF signal for output. This signal consists of
two equal amplitude sine waves with a constant frequency
offset. The FREQ parameter sets the center frequency; the
IM FREQ parameter sets the upper and lower offset
frequency.

. l i
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Fig. 2-2. SG 5010 front panel controls and connectors.
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BURST

Selects the burst signal for output. This signal provides a
sine wave during the on portion of the signal, at the selected
frequency and amplitude. During the off portion of the sig-
nal, the sine wave amplitude can be set to 0 or 10% of the
amplitude selected for the on portion. The amplitude per-
centage is changed by pressing RECALL, then pressing
BURST.

OFFCYCLES and ONCYCLES set number of cycles;
OFFCYCLES value enables gated or single burst operation.

EXT

Selects the signal applied to the EXT IN connector for
output. A 2 Vrms input provides a calibrated output signal.

@ PARAMETER

Each pushbutton in this group enables either a primary or
secondary parameter; the current value and units for the
selected parameter are indicated in the display window.
These pushbuttons are mutually exclusive.

To enable a primary parameter (nomenclature above but-
ton), press the associated parameter button. The button for
the selected primary parameter illuminates.

To enable a secondary parameter (nomenclature to the
right of button), press the PARAMETER SHIFT button be-
fore pressing the desired parameter button. Both the se-
lected parameter button and the PARAMETER SHIFT
button illuminate.

The value of the selected parameter (primary or second-
ary) may be changed by entering a new value (using the
numeric keyboard and pressing ENTER) or adjusted by ro-
tating the DEC/INC control. The units buttons (secondary
functions of some numeric buttons) alternate the units.

Vrms (START VOLT)
dBm (STOP VOLT)

Allows the operator to set the amplitude of the output

signal in volts rms open circuit, or dBm into an assumed
600 Q load. The maximum output is 10.6 Vrms

(+22.05 dBm) unbalanced, and 21.2 Vrms (+28.05 dBm)
balanced. The dBm display compensates for the source im-
pedance, assuming a 600 Q load. The voltage displayed is
the open circuit voltage.

Units are volts rms or millivolts rms (mV/kHz button), or
decibels, depending upon the parameter selected.
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START VOLT (secondary parameter) sets the starting
amplitude in Vrms for the sweep mode; STOP VOLT sets
the final amplitude of the swept waveform.

FREQ (START FREQ)

Allows the operator to set the main frequency of the out-
put signal (except EXT) using Hz or kHz units.

START FREQ (secondary parameter) sets the frequency
at which the sweep begins. Units are Hz, or kHz (mV/kHz
button).

IM FREQ triangle (STOP FREQ)

Allows the operator to set the low or offset frequency for
the SMPTE/DIN and CCIF functions. In the SMPTE/DIN
function, the IM FREQ is the frequency of the lower tone. In
the CCIF function, the IM FREQ is one-half of the difference
frequency between the two test tones. Frequency can be
40, 50, 60, 80, 100, 125, or 500 Hz. The instrument rounds
off an entered frequency to the nearest legal frequency, un-
less the entry is beyond specified limits; the latter causes
the ERR button to light and the entry is not accepted.

STOP FREQ (secondary parameter) sets the frequency
at which the sweep stops.

ON CYCLES (N STEPS, LIN/LOG)

Allows the operator to set the number of on cycles for
the BURST function. The minimum is 1; maximum is
65,535.

N STEPS (secondary parameter) sets the number of
steps (1 to 99) from START FREQ to STOP FREQ. In addi-
tion, a linear or logarithmic type of sweep can be selected
(LIN/LOG button). The selected sweep type is indicated by
Li or Lo in the display window.

OFF CYCLES (STEPTIME, AMP/FREQ)

Allows the operator to select the number of off cycles for
the BURST function. Minimum number is 1; maximum is
65,535. Selecting 0 enables gated burst operation using the
BURST GATE input. Selecting 99999 enables triggered
burst operation using the BURST GATE input.

STEPTIME (secondary parameter) sets the time (in sec-
onds) for each SWEEP step. The minimum time is 0.1 sec-
onds; maximum is 25.0 seconds, in increments of 0.1
seconds. The sweep mode (amplitude or frequency) is se-
lected by pressing AMP/FREQ.
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@ DEC/INC

Varies the value of the selected parameter. Rate of
change is proportional to the rate at which the control is
turned. Resolution at slow rotation speeds is 100 changes
per rotation.

Stores the current settings in the user-definable storage
location specified. Ten locations (0 through 9) are available.
All settings are stored except DT, RQS, USEREQ, AD-
DRESS, PLI, and CLI (programmed internal parameter
settings). Stored settings are retained in memory when the
instrument is powered down.

RECALL

Recalls instrument settings from the specified storage lo-
cation (0 through 9) and configures the instrument to those
settings. If the recalied location is undefined (no settings
stored in location specified), the following front panel
settings are recalled:

FUNCTION:
PARAMETER:

SINE: on

Vrms: 1

IM FREQ: 60 Hz

ON CYCLES: 10 Hz

OFF CYCLES: 90 Hz

FREQ: 10 kHz

START VOLT: 0.1 Vrms

STOP VOLT: 10.0 Vrms

START FREQ: 20 Hz

STOP FREQ: 20 kHz

N STEPS: 30, Logarithmic sweep type
STEPTIME: 1, FREQ sweep mode

RUN: off

R SOURCE: 600
BAL/UNBAL: BAL on
GND/FLTG: GND on
ON/OFF: OFF

SWEEP:
OUTPUT:

These settings are also recalled by pressing RECALL
and then the decimal point button.

@ SWEEP

PARAMETER SHIFT

Enables selection of one of the secondary sweep param-
eters: START VOLT, STOP VOLT, START FREQ, STOP
FREQ, N STEPS, and STEPTIME. This button must be
pressed before each press of a parameter button in order to
select its secondary parameter function. The current value

Operating Instructions—SG 5010

for the secondary parameter and its units are then displayed
in the display window. The value may be changed using the
numeric keyboard and pressing ENTER or by rotating the
DEC/INC control.

RUN

Starts a frequency or amplitude sweep sequence. Mo-
mentarily pressing the RUN button initiates a single sweep.
If held down for more than 1 second, the sweep repeats.
Pressing the button during a sweep stops the sweep. The
RUN button illuminates while a sweep is in progress. It
blinks at the start of each sweep sequence for repetitive
sweeps.

@ OUTPUT

R SOURCE

Allows the operator to select the SG 5010 source imped-
ance of 50, 150, or 600 Q (numeric buttons 4, 1, and 0). The
display indicates the current value. The R SOURCE button
illuminates while the source impedance is displayed.

BAL/UNBAL

Selects balanced or unbalanced output. The button illu-
minates during balanced operation.

GND/FLTG

Selects grounded or floating output. The button illumi-
nates during grounded operation.

ON/OFF

Turns the output signal on or off at the output connec-
tors. The button illuminates while the output is on. The se-
lected source impedance is maintained while the output is
off. At power-up, the output is always set to the off state.

@ Numeric Pushbuttons
0 through 9, Decimal Point, +/- (LIN/LOG)

Used to enter a numeric value for the selected PARAM-
ETER, R SOURCE, or GPIB address.

While the parameter N STEPS is selected, LIN/LOG sets

the sweep to the linear or logarithmic mode. Li or Lo in the
LED display indicates the current sweep mode.

mV/kHz (AMP/FREQ)

Alternately sets the units of a numeric entry (before EN-
TER is pressed) for Vrms amplitude to V or mV; either V or
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mV illuminates in the display window, indicating the selected
units.

While the secondary parameter STEPTIME is selected,
sets the sweep mode to sweep amplitude or frequency.

CLEAR

Used before ENTER is pressed to cancel a numeric entry
and to reset the display.

After ENTER is pressed, clears a settings entry error and
resets the display to the last legal value.

Also used after STORE or RECALL is pressed to cancel
the STORE or RECALL operation and reset the display.

ENTER

Enters a valid numeric entry into the current operating
setup. Pressing ENTER is not required when selecting a
source impedance, or when STOREing or RECALLing
settings.

INST ID

Causes the SG 5010 to display its GPIB address, and if
USER REQUEST and RQS commands are enabled, gener-
ates a Service Request (SRQ) over the GPIB. This button is
also used with the RECALL button to change the GPIB ad-
dress. Refer to Section 3, Programming.

@ CONNECTORS
BURST GATE

Input connector for TTL trigger signal to initiate burst signal
generation (in BURST trigger mode), or to gate the output
signal (in BURST gated mode).

RAMP OUT

Provides a staircase ramp voltage that corresponds to
the sweep steps. Ramp begins at 0 V for the sweep start
and ends at 10 V for the sweep stop. The number of steps
between 0 and 10 V equals the selected number of sweep
steps.

PEN LIFT

Provides a TTL signal that goes low during frequency or
amplitude transitions in a sweep. When plotting frequency
response or distortion on an XY display or XY plotter, this

26

can be used to blank the display or lift the pen, thus avoiding
plotting aberrations.

SYNC OUT

Provides a TTL signal at the frequency and phase of the
sine or square wave, low frequency of the IM signals, the
envelope of the burst signal, or a squared version of the
external input signal.

EXT INPUT Triangle

Differential input which is connected to internal gain and
output attenuation circuits when the EXT function is
selected.

+/— OUTPUT, COM

Banana jack connectors carrying the output signal. The
— and + OUTPUT connectors carry the output signal in
both balanced and unbalanced modes. The COM connector
provides access to the CT in the balanced mode and is tied
to the — OUTPUT connector in the unbalanced mode.

Chassis Ground

Chassis ground connector.

Release Latch

Pull to remove plug-in.

OPERATORS FAMILIARIZATION

General Operating Information

With the SG 5010 properly installed in the power module,
allow twenty minutes warmup time for operation to specified
accuracy; 60 minutes after storage in or exposure to a high
humidity (condensing) environment.

Power-up Sequence

When powered up, the SG 5010 performs a diagnostic
self-test to check the functionality of the instrument ROM
and RAM, and some hardware circuits. It also illuminates all
front panel LED and indicators. If a self-test error is de-
tected, a three digit error code appears in the readout win-
dow, indicating an internal malfunction. Should this occur,
refer the condition to qualified service personnel. The
SG 5010 does not respond to front panel controls until the
error is cleared. Pressing the CLEAR button clears the error
code from the readout window and allows the instrument to
complete initialization, but does not clear the condition caus-
ing the error code.
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Upon successful completion of the self-tests, the
SG 5010 initializes its settings as listed below:

Operating Instructions—SG 5010

Description

Sine wave function is enabled.
Amplitude of selected function waveform,in Vrms.
Frequency of the lower SMPTE/DIN tone, or one-half of the difference frequency

between the two test tones for the CCIF function.

Number of on cycles for the BURST function.
Number of off cycles for the BURST function.

Starting amplitude in Vrms for an amplitude sweep of the selected function.
Amplitude in Vrms at which an amplitude sweep of the selected function stops.
Frequency in Hz at which a frequency sweep of the selected function starts.
Frequency in Hz at which a frequency sweep of the selected function stops.
Number of steps from the beginning to the end of a frequency or amplitude

sweep. Sweep is logarithmic.

Setting
FUNCTION: SINE: on
PARAMETER: Vrms: 1
IM FREQ: 60
ON CYCLES: 10
OFF CYCLES: 90
FREQ: 10 kHz Main frequency.
START VOLT: 0.1
STOP VOLT: 10.0
START FREQ: 20
STOP FREQ: 20000
N STEPS: 30, Lo
STEPTIME: 1, FREQ
SWEEP: RUN: off Sweep is off.
OUTPUT: R SOURCE: 600

BAL/UNBAL: BAL on
GND/FLTG: GND on

ON/OFF: OFF on Output is off.

These settings can also be recalled by pressing RECALL
and then the decimal point button. This feature allows the
operator to quickly configure the instrument settings to a
known state, and then make setting changes to produce the
desired output.

Additional internal settings are also initialized; these re-
late to GPIB operation and are described in the program-
ming section of this manual.

Function and Parameter Selection

The SG 5010 generates five waveforms: sine wave,
square wave, SMPTE/DIN intermodulation test signal, CCIF
intermodulation test signal, and sine wave burst. The fre-
quency range for each function is specified in the Specifica-
tion section of this manual.

To select a waveform for output, press the appropriate
function button. Each function allows setting the value of
certain primary parameters. The names of primary param-
eters are shown above the associated parameter button.

Secondary parameters are named to the right of the param-
eter buttons; these parameters set values used for the

sweep and burst modes. The waveform for each function
(except EXT) can be swept linearly or logarithmically in fre-
quency or amplitude.

Time in seconds for each step of a frequency sweep.

Selected source impedance.
Output is balanced.
Output is grounded.

Primary Parameters. The current value of a primary pa-
rameter can be displayed in the readout window by pressing
the parameter button. Press CLEAR to reset the display.

To change the value or units of a primary parameter,
press the parameter button to display the current value.
Next, turn the DEC/INC control to increment or decrement
the displayed value, if the parameter value can be varied,
such as FREQ, Vrms, or dBm. Or press the numeric buttons
representing the desired value, most significant digit first;
the numbers appear in the window, as they are entered.

Next, select the units for the parameter value; then press
ENTER. The readout window displays the value and units
entered for the parameter, if the value is within specified
limits. A value outside limits is ignored, the ERR indicator
iluminates, and the last legal value is displayed. After set-
ting a parameter, press CLEAR to reset the display.

The units for the Vrms parameter are V or mV. The units
for the FREQ and IM FREQ parameters are Hz or kHz. The
mV/kHz button changes the units to the alternative units
used for the parameter being set.

Secondary Parameters. To display a secondary param-
eter value, press the PARAMETER SHIFT button, and then
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the secondary parameter button. While a secondary param-
eter is displayed, its value or units can be changed using the
procedure described for primary parameters.

Each parameter value can be entered using either of two
units. The units for START VOLTS and STOP VOLTS can
be set to V or mV. The units for START FREQ and STOP
FREQ can be set to Hz or kHz. In addition, while N STEPS
is displayed, the sweep type can be set to a linear or a
logarithmic sweep, using the LIN/LOG button. Li or Lo is
shown in the readout window to indicate the current sweep
type. While STEPTIME is displayed, the sweep mode can
be set to sweep amplitude or frequency, using the
AMP/FREQ button.

Output Connections

To avoid damage to the SG 5010 circuitry, do not
apply a voltage exceeding +25 V peak, with respect
to chassis ground, to any front panel connector or to
rear interface connector pins 14A-28A and 14B-28B.

The SG 5010 is designed as a balanced source of audio
test signals. In the BALanced mode, it is intended to be
used in systems where the load is also balanced or differen-
tial. The balanced configuration is preferable in high quality
audio applications because of its inherently superior rejec-
tion of common mode signals, such as induced hum or RF
voltage. See Fig. 2-3A and 2-3B. The SG 5010 can also be
used to drive unbalanced or single-ended loads. In this case,
UNBAL mode is selected, the — OUTPUT is internally con-
nected to COM (no need to move output cable connector),
and the output voltage and the source resistance remain at
the selected values. Note that the maximum output voltage
in UNBAL mode is only one-half of the maximum BALanced
output voltage. Driving unbalanced loads from the full bal-
anced output is not recommended because of possible deg-
radation due to common mode signals such as power line
hum or noise spikes coupling across the output resistance.
See Fig. 2-3C. Even when the SG 5010 is floating, unavoid-
able stray capacitances within the instrument and those as-
sociated with external cabling can cause small amounts of
these common mode signals to couple to the load. This is
true even though internal stray capacitances have been min-
imized through the use of a double-shielded power trans-
former and are balanced between the two outputs. The
coupling magnitude is independent of the oscillator’s output
attenuation and will become progressively worse as output
amplitude is reduced. Thus, the common mode noise may
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dominate any distortion products in the system, especially
at lower output levels. The stray capacitance can also ad-
versely affect high frequency flatness. If the SG 5010 GND
pushbutton selects GND in this configuration, then haif the
output voltage is short-circuited. For these reasons, it is rec-
ommended that you select UNBAL output when driving an
unbalanced load.

The GND-FLTG pushbutton either connects the COM
connector (common or CT) to chassis ground through ap-
proximately 30 Q or disconnects the COM from chassis
ground.

Normally the SG 5010 is floated to break up any ground
loops between it and the load. Standard practice is to
ground all sources (microphones, etc.) at the unit under test
(console, etc.). See Fig. 2-4.

Under some conditions, it may be desirable to ground the
SG 5010 CT connector. This may be true in a high RF envi-
ronment to prevent the CT from floating on RF induced in
the output cables. If it is of sufficient amplitude, such RF
may otherwise degrade the linearity of the SG 5010 output
stages. The best procedure under high RF environments is
to use high-quality shielded cable. Connect the shield to the
SG 5010 CT terminal with a high quality 0.01 to 0.1 nF ca-
pacitor connected between the COM terminal and the chas-
sis ground post. The RF is effectively coupled to ground,
while at low frequencies the SG 5010 still floats to break up
ground loops. See Fig. 2-5. As an alternative, the GND-
FLTG pushbutton can be pushed to GND with the cable’s
shield connected to the ground post. Double-shielded cable
will improve rejection of RF interference. See Fig. 2-6. Under
worst-case conditions, use three-conductor twisted,
shielded cable (double-shielded is preferred) with the shield
connected to the chassis ground post and the three conduc-
tors connected to the + and — OUTPUT and COM connec-
tors. Ground the COM wire to the ground of the unit under
test (console) and float the SG 5010. The popular XLR con-
nector allows this type of connection. See Fig. 2-7.

The square wave at the SYNC OUT connector is in
phase with the + OUTPUT and is designed for use as an
external trigger for a counter, oscilloscope, or other device.
This output has a source impedance of 1 kf, and is always
referenced to chassis ground (even when the main OUTPUT
is floating).

With either SMPTE/DIN or CCIF intermodulation modes
selected, the signal at the SYNC QUT connector is replaced
by a square wave at the selected low frequency.
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$G 5010 SG 5010
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E. Single-ended load with single-ended source; common mode signal
does not appear at load. Internal switching parallels generator halves
and connects — OUTPUT to COM terminal.

Single-ended load with GND-FLTG pushbutton
activated, connecting CT to chassis ground.
The — BALANCED OUTPUT is effectively short-circuited.

R

source
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Fig. 2-3. Connection configurations.
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SG 5010 Unit Under Test
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Fig. 2-4. Floating oscillator grounded to unit under test to break up ground loops.
SG 5010 Unit Under Test
______________ ~ —— —— —
| 4 —\\ 77N |
| I ' i C
+ |
Rsource I | | II :
2 I | | | |
FLTG COM g b I
(CT) < i I [ |
o b R
I | | l load
~ 309 GND 0.01 4F { | I I
N [ |
0.1 uF |
Pl b |
[ [
_ : O
Rsource I K-—‘) \ — |
2 [ I
433106

Fig. 2-5. Added capacitor between CT and chassis ground improves RFI rejection.
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SG 5010
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4331-07

Fig. 2-6. SG 5010 COM terminal grounded and cable shield connected to ground post. Reduces RF interference but may cause
low frequency ground loop.
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Fig. 2-7. Three conductor shielded cable ailows CT to be remotely grounded while cable shield is grounded at both ends.
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OPERATING PROCEDURES

Restoring default settings.

Acquiring and restoring fuli setup in ASCII.
Acquiring and restoring full setup in binary.
Saving and restoring front-panel settings in SG 5010
memory.

QOutput signal on/off.

Controlling output impedance.

Monitoring output overload.

Generating a frequency sweep.

Generating an amplitude sweep.
Generating an interrupt at end of sweep.
11. Controlling burst signals.

12. Disabling interrupts.

13. Operator (front-panel) interrupt.

14. Interrogating firmware level.

S

—h
CO®NDON

These procedures suggest how to use SG 5010 com-
mands in a program, but do not repeat all the information
about commands that are used. See the command descrip-
tions earlier in this section for command details.

1. Restoring Default Settings
Purpose:

Restore default (preprogrammed) state of the instrument
functions.

Action:
Send to the SG 5010: INit

Comments:

This is a simple way to restore SG 5010 settings includ-
ing interrupt control to a known state (see INIT command). If
most, but not all, functions are to be set to default states,
add the ones to be changed. For example:

Send to the SG 5010: INit;FReq 15.E+3

INit settings are not restored at power-up—the SG 5010
remembers its front-panel settings at power-down.

2. Acquiring and Restoring Full Setup in ASCII
Purpose:

Acquire full SG 5010 setup so it can later be transmitted
to SG 5010 to restore that setup.

2-12

Action:

Dimension string variable (280 characters min)
Send to SG 5010: SETtings?
Input SG 5010 response to string variable

Send to SG 5010: contents of string variable

Comments:

Saving SG 5010 setups allows desired known states of
instrument to be restored at a later time. (This capability is
implemented as INIT to restore power-up state.)

3. Acquiring and Restoring Full Setup in Binary
Purpose:

Acquire full SG 5010 setup using minimum data transfer
and storage; settings are later transmitted to SG 5010 to
restore the setup.

Action:

Dimension variable for at least 50 bytes
Send to SG 5010: LLset?
Input SG 5010 response to variable

Send to SG 5010: contents of variable

Comments:

The header “LLSET” is contained within the response to
“LLset?”, so it need not be inserted ahead of the contents of
the variable sent to the SG 5010. Data bytes are 8 bit binary
and must either be stored as elements of a numerical integer
array or a string variable (capable of handling ASCIl with
Parity Bit 8).

The controller should be set to respond to EOI only so it
does not terminate input if it sees the code for CR, LF or any
other usual terminating character as part of the binary data.

4. Storing and Recalling Front-Panel Settings in
SG 5010 Memory

Purpose:

Store SG 5010 front-panel setup in internal SG 5010
memory and later restore the setup.
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Action:

Send to SG 5010: STORe <num>>

Send to SG 5010: REcall <num>

Comments:

Sweep and output are set to off when settings are re-
called, even if they were on at time the settings were stored.

5. Output Signal On/Off
Purpose:

Turn output signal on and off (SG 5010 powers on with
output off).

Action:

Send to SG 5010: OUt ON

Send to SG 5010: OUt OFF
or
Send to SG 5010: OUt ON

Send to SG 5010: AMp 0:Vrms
or
Send to SG 5010: AMp 0:Vpp

Comments:

Setting the amplitude to zero is faster than turning off the
output (opening the output relay). However, setting the am-
plitude to zero does not disconnect the output amplifier as
does OUT OFF so the SG 5010 will attempt to hold the
output at zero volts.

See also Controlling Burst Signals for how to gate the
output on and off.

6. Controlling Output Impedance

Purpose:

Set the SG 5010 output impedance to 50, 150, or 600 .

h Action:

-3

Send to SG 5010: RSource <num>

Operating Instructions—SG 5010

7. Monitoring Output Overload (unregulated
amplitude)

Purpose:

Report unregulated output amplitude caused by over-
load. The first procedure uses the current-limit interrupt; an
alternative does not enable the interrupt, but polls the cur-
rent-limit mode.

Action:

Include SRQ handler that recognizes and handles status
code 196 (out of current limit) and status code 197 (into
current limit)

and

Enable and link SRQ handler

and

Send to SG 5010: CLi ON

Alternative (without interrupt):

Send to SG 5010: CLi?

Input to string variable SG 5010 response
Test for CLI ON or CLI OFF

Repeat as desired

8. Generating a Frequency Sweep
Purpose:

SG 5010 varies the output frequency incrementally from
a start frequency to a stop frequency on its own (does not
require controller 1/O). The sweep may repeat automatically
or run once when started by the controller.

Action:

Send to the SG 5010: Mode Freq;NSteps
<num>,type;
STARTFreq <num>;STOPFreq <num>

Comments:

NSteps type may be either LIN or LOG.

Adding STEptime <<num> causes wait (in seconds) be-
tween steps. A wait of 0.5 is usually adequate to allow for
SG 5010 settling.

Adding SWeep ON starts a single sweep. (RUnn? can be
used to determine if sweep has finished so it can be
restarted.)

Adding SWeep Repeat causes sweep to repeat (use
SWeep OFf to stop).
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The above technique does not provide for synchronizing
data acquistion on a point-by-point basis, which is accom-
plished by testing successive measurements for system set-
tling before taking data and then incrementing the SG 5010
frequency.

9. Generating an Amplitude Sweep
Purpose:

SG 5010 varies the output amplitude incrementally from
a start level to a stop level on its own (does not require
controller 1/0). The sweep may run once when started by
the controller or repeat automatically.

Action:

Send to the SG 5010: Mode Ampl;NSteps
<num>,type;
STARTVolts <num>;STOPVolts <<num>

Comments:

See comments above under Generating a Frequency
Sweep that relate to similar considerations when generating
an amplitude sweep.

10. Generating an Interrupt at End of Sweep
Purpose:

Causes the SG 5010 to interrupt the controller when a
sweep is finished.

Action:
Send to the SG 5010: RQs ON;OPc ON

Comments:

Interrupt control commands are switches—once set,
RQS stays on and need not be set on as above unless
previously turned off.

SG 5010 reports status 66 after generating SRQ.

11. Controlling Burst Signals
Purpose:

Triggering or gating the output can generate signal
bursts separated by either no signal or a signal much smail-
er in amplitude. Software control of bursts is an alternative
to automatic timing by the NBurst, ONCycles, and
OFFCycles commands.

2-14

Action:

Send to SG 5010: FUnction BUrst: <num>;
OFFCycles <num>;DT Gate
Send <GET> interface message

or

Send to SG 5010: FUnction BUrst: <<num>;
OFFCycles 99999;0NCycles <<num=>-;DT Trig
Send GET interface message

Comments:

The difference in the two sequences given above under
Action is:

1) DT Gate changes the state of the output—on or off.

2) DT Trig enables <<GET > to trigger one burst of speci-
fied length.

The value of num in the FUnction BUrst command can be
0 or 10; it sets the output level during the “off” time as a
percentage of output level during the burst.

The <GET> interface message is a software equivalent
of the front-panel burst gate input. To allow control by
<GET>, no signal should be applied to the front-panel
input.

12. Disabling Interrupts
Purpose:
Prevent SG 5010 from asserting SRQ.

Action:
Send to SG 5010: RQs OFf

Comments:

RQS is like a master switch for interrupts; RQS OFF
disables all interrupts except the one generated at power-
on.

13. Operator (Front-Panel) Interrupt
Purpose:

Enable operator to generate an interrupt by pressing the
INST ID button on SG 5010 front panel.

Action:
Send to SG 5010: RQs ON;USerequest ON
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= 3

Comments: Action:
USER OFF disables this interrupt. Dimension string variable (30 character min)
! \ Send to SG 5010: ID?

Input SG 5010 response to string variable
SG 5010 reports status 67 after generating SRQ. Take string segment following “F”
(characters 22 through 24 of form “x.x")

Comments:
14. Interrogating Firmware Level The ID? response also contains instrument model num-
Purpose: ber and version of Tektronix Codes and Formats used in
' SG 5010 design. An example of the ID? response is: “ID
Check version number of firmware in SG 5010. TEK/SG5010,v81.1,F1.0;”.

— -3 1 33 1
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Section 3—SG5010 Instruction

PROGRAMMING

INTRODUCTION

This manual section provides the information required for
programming the SG 5010 Programmable Oscillator via the
IEEE-488 bus. This information assumes that the reader is
knowledgeable in IEEE-488 bus communication and has
had some experience in programming the system that acts
as the controller for the SG 5010. Communication via the
IEEE-488 bus is specified and described in IEEE-Standard
488-1978, Standard Digital Interface for Programmable In-
strumentation." TM 5000 instruments are designed to com-
municate with any bus compatible controller that can send
and receive ASCIl messages (commands) over the |EEE-
488 bus. These commands program the instruments or re-
quest information from the instruments.

Commands for TM 5000 programmabile instruments are
designed for compatibility between instrument types. The
same commands are used in different instruments to control
similar functions. In addition, commands are specified in
mnemonics that are related to the functions implemented.
For example, the INIT command initializes instrument
settings to predefined default settings.

Commands are presented in this in three formats:

Command Functional Groups — A command list di-
vided into functional groups with brief descriptions of
commands.

Control/Command Descriptions — A front panel illus-
tration showing command relationships to front panel oper-
ation and internal parameters.

Detailed Command Descriptions — An alphabetically
arranged presentation of all commands with complete de-
tailed descriptions.

Published by the Institute of Electrical and Electronics Engi-
neers, Inc., 345 East 47th Street, New York, N.Y., 10017.

TM 5000 programmable instruments connect to the
IEEE-488 bus through a TM 5000 power module. Refer to
the Operating Instructions section of this manual for in-
formation on installing the SG 5010 in the power module.
Also, it is helpful to review that section to become familiar
with front panei functions. The IEEE-488 bus primary ad-
dress for the SG 5010 is factory set to decimal 25. Its mes-
sage terminator is factory set to EOI ONLY. Both the
primary address and message terminator can be changed
using front panel controls. Refer to GPIB Address and
Terminator Setting. (The use of message terminators is de-
scribed in this section, in the portion entitled Messages and
Communication Protocol.)

GPIB Address and Terminator Setting

The SG 5010 primary GPIB address is stored and main-
tained in memory at power-down by a backup battery. The
SG 5010 responds to one of two possible message termina-
tors (LF and EOI, or EOI ONLY) that various controllers may
send on the bus. Pressing the INST ID button causes the
SG 5010 to display its selected IEEE-488 bus primary ad-
dress and firmware version number. The right-hand decimal
point illuminates if the selected message terminator is
LF/EQI. Both the message terminator and primary address
are set using the front panel controls and the following
sequence:

Press RECALL

Press INST ID

Press the numeric buttons to display the desired primary
address, most significant digit first. To select the LF/EQI
terminator, press the decimal point. EOl ONLY is assumed if
the decimal point is not pressed.

Press ENTER

The primary address can be set to any number in the
series 0 through 31. Address 31 effectively removes the SG
5010 from the bus. The SG 5010 is shipped with the GPIB
address set to 25 and message terminator set to EOI
ONLY.

3-1
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The address and message terminator may be changed at
any time except when the instrument is in the Local Lockout
state. If the RAM checksum (part of the power-up self-test
sequence) detects a memory failure, the instrument re-
moves itself from the bus and displays a three-digit error
code (340). In this event, the user should reprogram the

3-2

address into memory after the cause of the failure has been
resolved. Refer error code conditions to qualified service
personnel. Table 3-1 lists all SG 5010 error codes and their
definitions. Note that only the Internal Error codes (300-
series) indicate an SG 5010 hardware malfunction.
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COMMANDS

The SG 5010 is controlled either by front panel controls or
through commands received from the controller. These
commands are of three types:

Setting—control instrument settings.
Query/Output—request data.
Operational—cause a particular action.

When the instrument is in the remote state, it provides a
response or executes all commands as appropriate. In the
local state, only query/output commands are executed; set-
ting and operational commands generate error responses,
since instrument functions are under front panel control.

Command Functional Groups

The following list of commands is arranged by functional
group; the instrument commands group is, in turn, divided
into sub-groups.

NOTE

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

INSTRUMENT COMMANDS

Function Commands

[FUnction] Sine - Selects the sine wave for output.

[FUnction] SQuare - Selects the square wave for
output.

[FUnction] SMpte [:<ratio>>] ~ Selects SMPTE signal
for output and specifies amplitude ratio between low and
high frequency tones. Valid ratios are 1:1 or 4:1 (low):
(high); 4:1 is the default ratio.

[FUnction] CCif - Selects CCIF signal for output.

[FUnction] BUrst [:<<percent>>] - Selects sine wave
burst signal for output and specifies amplitude of the off
cycles (as a percent of the on cycles amplitude). Valid per-
cent is 0 or 10; default percent is 0.

[FUnction] EXternal — Selects signal at EXT INPUT con-
nector as the output.

FUnction? — Returns enabled function (and number indi-
cating SMPTE ratio or burst percent, if applicable).

Amplitude Commands

AMplitude <num>[:<units>>] - Sets amplitude and
units of selected output signal. Valid units are VPP, VRMS,
DBM, or DBU; default units are the previously specified
units.

AMplitude? - Returns amplitude and units.

DBm <num> - Sets amplitude to specified dBm value.

DBm? - Returns amplitude in dBm.

DBU <num> - Sets amplitude to the equivalent Vrms
value of the argument (in DBU).

DBU? - Returns amplitude in dBu.

VPp <num> - Sets amplitude to the equivalent Vrms
value of the argument (Vp-p).

VPp? - Returns amplitude in V p-p units.

Vrms <num> - Sets amplitude to specified Vrms value.

Vrms? - Returns amplitude in Vrms.

Frequency Commands

FRequency <num> — Sets frequency (main frequency)
for all functions except EXT.

FRequency? - (main

frequency).

Returns frequency setting

IMfreq <num> — Sets IM frequency for SMPTE/DIN
and CCIF functions. Valid frequencies are 40, 50, 60, 80,
100, 125, 250, and 500 Hz.

IMf? - Returns IM frequency setting.

3-3
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Burst Control Commands

NBurst <num> - Specifies number of on cycles for
burst; sets number of off cycles to infinity (99999) for single
burst mode. Valid range is 1 to 65535.

ONCycles <num> - Specifies number of on cycles for
burst. Valid range is 1 to 65535.

ONCycles? — Returns number of on cycles.

OFFCycles <num> - Specifies number of off cycles for
burst (0 for gated burst; 1 to 65535 for repetitive burst;
99999 for single burst).

OFFCycles? - Returns enabled number of off cycles for
burst.

Sweep Control Commands

STARTFreq <num> - Sets the start frequency for
sweep operation.

STARTFreq? - Returns start frequency.

STOPFreq <num> - Sets stop frequency for sweep
operation.

STOPFreq? - Returns stop frequency.

STARTVoits <num> - Sets start amplitude for sweep
operation in Vrms.

STARTVolts? — Returns start amplitude in Vrms.

STOPVolts <num>> - Sets stop amplitude for sweep
operation in Vrms.

STOPVolts? — Returns stop amplitude in Vrms.

NSteps <num>[,<type>] — Sets number of sweep
steps. Valid range is 1 to 99. Type specifies linear (LIN) or
logarithmic (LOG) sweep; default type is the previously
specified type.

NSteps? - Returns number of sweep steps and type.

34

STEptime <num>-[,<<mode>] - Sets time per sweep
step and sweep mode. Valid range for time is .1 to 25.0
seconds with .1 sec. resolution. Sweep mode is either FRE-
QUENCY or AMPLITUDE; default mode is the previously
specified mode.

STEptime? - Returns selected time per sweep step and
sweep mode.

TYpe LIn — Sets sweep type to linear sweep.

TYpe LOg - Sets sweep type to logarithmic sweep.

TYpe? - Returns selected sweep type.

Mode Ampl - Sets sweep to amplitude mode.

Mode Freq — Sets sweep to frequency mode.

Mode? ~ Returns selected sweep mode (amplitude or
frequency).

SWeep ON or SWeep Single — Starts a single sweep
sequence.

SWeep Repeat - Starts a repetitive sweep sequence.

SWeep OFf — Stops the sweep.

RUnn? - Returns 0 (sweep not running) or 1 (sweep
running).

Stored Setting Commands

STORe <num>[,<num>...] — Stores the current set-
tings (except CLI, DT, OVER, OPC, PLI, RQS, USEREQ) in
specified storage location (0 through 9).

STORe <<num>:<binblk> -~ Stores <binblk> data in
specified storage location (0 through 9).

STORe? <num>[,<<num>-...] - Outputs settings
stored in specified location(s) 0 through 9 using the format
STORE <num>:<binblk>;.
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REcall <num> - Sets instrument to the settings re-
cailed from specified storage location.

LLset <binblk> - Sets instrument to settings stored in
<binblk> (except DT, CLI, OVER, OPC, PLI, RQS,
USEREQ).

LLset? — Returns instrument settings in binary format.

Display Control Commands

Display Vrms - Displays amplitude setting in Vrms.

Display Dbm -~ Displays amplitude setting in dBm.

Display Freq - Displays frequency setting.

Display Imfreq - Displays IM frequency setting.

Display Nsteps - Displays number of steps set for
sweep.

Display OFfcycles - Displays number of off cycles for
burst.

Display ONcycles - Displays number of on cycles for
burst.

Display RSource or DIsplay RSrc - Displays source im-
pedance setting.

Display STARTFreq — Displays sweep mode setting for
start frequency.

Display STARTVolts - Displays starting sweep setting
in Vrms.

Display STEptime -~ Displays time per sweep step.

Display STOPFreq - Displays sweep mode setting for
stop frequency.

Display STOPVolts - Displays stopping sweep setting in

Vrms.
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OUTPUT COMMANDS

BAlance [ON] - Sets instrument to balanced output.

BAlance OFf - Sets instrument to unbalanced output.

BAI? - Response indicates the signal output is balanced
or unbalanced.

UNbalance - Sets instrument to unbalanced signal
output.

GRound [ON] or GNd [ON] - Sets instrument to
grounded signal output.

GRound OFf or GNd OFf - Sets instrument to floating
signal output.

GRound? or GNd? - Response indicates signal output is
grounded or floating.

FLoat or FLt - Sets instrument to floating signal output.

RSource <num> or RSrc <num> - Sets source im-
pedance. Valid impedances are 50, 150, and 600 €.

RSource? or RSrc? - Returns source impedance setting.

OUtput ON - Turns on signal output.

OUtput OFf — Turns off signal output.

OUt? - Response indicates signal output condition (on or
off).

SYSTEM COMMANDS

DT Gate - A <GET> interface message toggles the
burst gate, if the instrument is set to FUNC BURST,
OFFCYC 0, and no external signal is connected to the
BURST GATE input.

DT Set - Causes instrument to wait for <GET> inter-
face message before updating instrument settings, except
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for the SWEEP ON, SWEEP SINGLE, and SWEEP RE-
PEAT commands which are executed when received.

DT Trig - A <GET> interface message initiates a single
sweep burst, if instrument is set to FUNC BURST, OFFCYC
99999, and no external signal is connected to the BURST
GATE input.

DT SWeep - A <GET> interface message initiates a
single sweep sequence.

DT Off - Disables all DT (Device Trigger) functions.

DT? - Response indicates which DT function is enabled.

ERRMsg? - Returns an event code and a brief descrip-
tion of the event. If RQS is ON, the code indicates the most
recent event. If RQS is OFF, the code indicates the highest
priority event that has occurred.

ERRor? or EVent? - Same as ERRMSG except that the
event description is eliminated.

HEIp? - Returns a string list of all SG 5010 command
headers.

iDentify? -~ Returns the instrument type, Tektronix
Codes and Formats version, and the instrument firmware
version.

INit - Initializes instrument to predefined (INIT command)
settings.

SETtings? — Returns a string list of current instrument
settings.

TEst? — Initiates instrument self test and returns 0 (no
errors), or event codes of detected failures.

STATUS COMMANDS

CLi ON - Enables assertion of SRQ when instrument
goes into or out of current limit.

CLi OFf — Disables assertion of SRQ when instrument
goes into or out of current limit.

3-6

CLi? - Response indicates the current limit interrupt
state (on or off).

CUrrent? - Returns “CURR <num>;", where <<num>
is 0 if instrument is not current limited; <<num> is 1 if instru-
ment is current limited.

GAte? - Returns “GATE <num>;” where <num> is 0
if BURST GATE signal is unasserted (high); <<num> is 1 if
BURST GATE signal is asserted (low).

LOck? - Returns “LOCK <num>;” where <<num> is 1
if instrument has not been in phase lock for more than 1 ms;
<num> is 0 if instrument is in phase lock.

OPc ON - Enables operation complete interrupt; instru-
ment asserts SRQ when it completes one sweep.

OPc OFf — Disables operation complete interrupt; instru-
ment does not assert SRQ when it completes one sweep.

OPc? - Returns “OPC ON;” or “OPC OFF;".

OVerrange ON - Enables sweep overrange interrupt; in-
strument asserts SRQ when the sweep exceeds a limit of
the parameter being swept.

OVerrange OFf - Disables sweep overrange interrupt;
instrument does not assert SRQ when the sweep exceeds a
limit of the parameter being swept.

OVerrange? — Returns “OVER ON;” or “OVER OFF;".

PLi ON - Enables assertion of SRQ when instrument
goes out of phase lock for more than 1 ms, or into phase
lock from a reportable out-of-phase lock condition.

PLi OFf - Disables assertion of SRQ when instrument
goes into of out of phase lock.

PLi? - Response indicates the phase lock interrupt state
(on or off).

RQs ON - Enables service request (SRQ) interrupt.

RQs OFf — Disables service request interrupt.
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RQs? - Response indicates the service request interrupt
state (on or off).

USereq ON - Enables assertion of SRQ when front
panel INST ID button is pressed.

USereq OFf - Disables assertion of SRQ when front
panel INST ID button is pressed.

USereq? - Response indicates the user request interrupt
state (on or off).

Control/Command Descriptions

Each SG 5010 command, like those in all TM 5000 in-
struments, begins with a header, which is a word or acro-
nym that describes the function implemented. Following the
header, many commands require an argument, which is a
word or number that specifies the desired state for the func-
tion. The commands are presented alphabetically on the fol-
lowing pages. In this presentation, the following notations

Programming—SG 5010

are used to represent elements of the IEEE-488 bus com-
munications between the SG 5010 and the controller.

<GET> - The Group Execute Trigger interface mes-
sage (decimal code 8, transmitted with attention asserted).
Only addressed listeners respond to <GET>.

<num> - A number that can be transmitted or accepted
by the SG 5010. Numbers are accepted in NR1 (integer),
NR2 (decimal), and NR3 (with exponent) formats. (See ANSI
Standard X3.42.)

<binblk> - A binary block of data in the format speci-
fied in Tektronix Codes and Formats (V81.1). The binary
block consists of the percent sign (%, decimal 37) followed
by a two-byte binary count and the data bytes, and ends
with a checksum. The two-byte binary count (integer, most
significant byte first) specifies the number of data bytes plus
the checksum byte. The checksum is the two's complement
of the modulo-256 sum of the preceding binary data bytes
and the binary count bytes, but does not include the percent
sign.

3-7
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Display Freq

Display Imfreq

Display Vrms

Display Dbm ERRMsg?
[FUnction] Sine Display STARTVolts ERRor?
[FUnction] SQuare Display STOPVolts DT Set EVent?
[FUnction] SMpte [: <ratio>] Display STARTFreq DT Trig HEIp?
[FUnction] CCif Display STOPFreq DT Gate IDentify?
[FUnction] BUrst [: <percent>] Display NSteps DT SWeep  INit
[FUnction] External Display STEptime DT Off SETtings?
FUnction? ; Display ONcycles DT? TEst?

L - - J Display OFfcycles L - i

AMplitude <<num>[:<units>]

AMplitude?

DBm <num>

DBm?

DBU <num>

DBU?

VPp <num>

VPp?

Vrms <num>

Vrms?
STARTVolts <num>
STARTVolts?
STOPVolts <num>
STOPVolts?

Display RSource
Display RSrc

010 PRUGRAMMABLE OSCILLATOR

1 S OPEN CIRCUIT)
START VOLTo

dBm (INTO 6000)

FRequency <num>

FRequency?

IMfreq <num>

IM?
STARTFreq <num>
STARTFreq?
STOPFreq <num>
STOPFreq?

STOP VOLT ~ AMP/FREQ

START FREGH |
4

| oL 1 fiec
REPETIT [/E SWEEP

NBurst <num>
ONCycles <num>
ONCycles?
OFFCycles <num>
OFFCycles?

NSteps <num>[,<type>]

NSteps?

STEptime <num>[,<mode>] SWeep ON RSource <num>

STEptime?
TYpe Lin
TYpe LOg
TYpe?
Mode Ampl
Mode Freq
Mode?

SWeep Single RSrc <num>
SWeep Repeat RSource?
SWeep OFf RSrc?

RUnn?

STORe <num>[,<num>...]
STORe <num>:<binblk>
STORe? <num>[,<num>...]
REcall <num>

LLset <binblk>

LLset?

CLi ON

CLi OFf
CLi?
CUrrent?
LOck?

OPc ON
OPc OFf
OPc?
OVerrange ON
OVerrange OFf
OVerrange?
PLi ON

PLi OFf
PLi?

GAte?

RQs ON
RQs OFf
RQs?
USereq ON
USereq OFf
USereq?

GRound [ON]
GNd [ON]
GRound OFf
GNd OFf
GRound?
GNd?

FLoat

FLt

OUtput ON
OUtput OFf
out?

BAlance [ON]
BAlance OFf

UNbalance

Fig. 3-1. Instrument commands and relationship to front panel controls.
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NOTE

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

=3 2

AMPLITUDE
Type:
ﬂ Setting or query

Setting syntax:

P |

AMplitude <num>[: <<units>]

-

where units are:

VPp - for volts peak-to-peak

r Vrms - for volts rms
DBm - for dBm
DBU - for dBu
ala
P s .
Examples: Amplitude selected:
ﬂ AMPLITUDE 25:VP 25V p-p
AMPL 8.5:V 8.5 Vrms
AM 18.5:DB 18.5 dBm
n AM 5:DBU 5 dBu
! AMPLIT 25E-2:V 250 mV rms
AMPL 0.5 0.5 (previous units)

—3

Query syntax:
AMplitude?

S |

Query response syntax: (one of the following)

AMPL <num>:DBM;
AMPL <num>:VRMS;

3

-

== 3
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DETAILED COMMAND LIST

Query response examples:

AMPL 15:DBM;
AMPL 5.5:VRMS;

Discussion:

This command sets the amplitude for the enabled func-
tion to the value specified in the numeric argument. The
units portion of the argument is optional; if undefined, the
units are Vrms if previously programmed in Vp-p or DBU;
otherwise the units are dBm.

If VPP units are specified, the value of <num> is con-
verted to the sine wave peak equivalent Vrms value.

The amplitude can also be set using the DBM, DBU,
VPP, and VRMS commands.

Vpp and dBu units are available only under remote pro-
gramming control and can not be entered from the front
panel.

All parameter units except dBm define the open circuit,
unioaded, output amplitude calibrated for sinewaves. The
non-sinewave functions are calibrated for the same peak-to-
peak output as sinewaves. The dBm unit assumes an addi-
tional 600 Q load resistance and acknowledges SG 5010
source resistance selection.

The internal amplitude control related hardware is cali-
brated in Vrms. Other units are first converted into equiva-
lent Vrms (refer to the Conversion Table) and rounded off to
the closest setting (that the hardware accepts). There is lit-
tle or no additional accuracy loss when using one of the
alternate units, because of a closer 0.2% Vrms setting reso-
lution (refer to the Specifications section of this manual).
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CONVERSION TABLE

a——
—

C

| g

Vpp dBu dBm \/
dBu dbm ‘
Vpp (W) RS (W) L!
— . 7746) (1 + — |1
to Vrms 2 8284 (0.7746)10 0 6) 1+ 800 0
Vrms vrms 600

. 201

from Vrms (2.8284) Vrms 20 log1o [0.7746] 0 log,, [ 07746 (Rs+600>}

Rs = Selected source resistance
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BALANCE
Type:
Setting or query

Setting syntax:

BAlance [ON]
BAlance OFf

Examples:

BALANCE ON
BALAN OF
BA OF

BA

Query syntax:
BAI?

Query response: (one of the following)

BAL ON;
BAL OFF,;

Discussion:

This command sets the output to the balanced of unbal-
anced state, depending on the command argument.

BALANCE

Programming—SG 5010

CLI (Current Limit Interrupt)

Type:
Setting or query

Setting syntax:

CLi ON
CLi OFf

Examples:

CLI OF
CL ON
CL OFF
CL OF

Query syntax:
CLi?

Query response: (one of the following)

CLI ON;
CLI OFF;

Discussion:

This command controls the current limit interrupt. The
ON argument enables the interrupt; the instrument asserts
SRQ when it goes into or out of current limit. The OFF argu-
ment disables the interrupt; the instrument does not assert
SRQ when a change in current limit status occurs.

Other status interrupt commands are: OPC, OVER-
RANGE, PLI, RQS, and USEREQ.

CLI (Current Limit Interrupt)
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CURRENT?
Type:
Query

Query syntax:

CUrrent?

Query response syntax:

CURR <num>>;

Discussion:

This command returns a number whose value indicates
the current limit status of the instrument, as follows:

<num> = 0, if the instrument is not in current limit.

<num> = 1, if the instrument is in current limit.

The CLI command also is used to indicate current limit

status.

3-12

CURRENT?

DBM
Type: H j

Setting or query

Setting syntax:

DBm <num>

Examples:

DBM 3
DB 55E-2

Query syntax:
DBm?

Query response syntax:

DBM <num>;

Query response example:
DBM 3.00;

{

Discussion: u

This command sets the amplitude to the specified dBm
value. The value is rounded to the closest 0.056 dBm. It also
changes the units for the AMPLITUDE command to dBm.

The following commands also set the amplitude:

AMPLITUDE
DBU

VPP

VRMS

bmB
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DBU

Setting or query

Setting syntax:

DBU <num>

Examples:

DBU 2
DBU 55E-2

Query syntax:
DBU?

Query response syntax:

DBU <num>;

Discussion:

This command sets the amplitude specified in the com-
mand argument to the equivalent rms value.

The following commands also set the amplitude:

AMPLITUDE
DBM

VPP

VRMS

DBU

Programming—SG 5010

DISPLAY
Type:

Operational

Operational syntax:

Display Freg
Display Imfreq
Dlsplay Vrms
Display Dbm
Display STARTVolts
Display STOPVolts
Display STARTFreq
Display STOPFreq
Display Nsteps
Display STEptime
Display ONcycles
Display OFfcycles
Display RSource or Display RSrc

Examples:

DISPLAY FREQ
DISPL IMF

DIS STOPV

DI ONC

Discussion:

This command causes the instrument to display the cur-
rent value of the specified argument. For example, DIS-
PLAY FREQ causes the display to show the current value of
the FREQ parameter; for DISPLAY VRMS, the display
shows the amplitude setting in Vrms.

DISPLAY 3-13
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DT (Device Trigger)

Type:
Setting or query

Setting syntax:

DT Set

DT Trig
DT Gate
DT SWeep
DT Off

Examples:

DT SET
DT S

DT TRIG
DTT

DT GATE
DT OF
DT SW

Query syntax:
DT?

Query response: (one of the following)

DT SET;
DT TRIG;
DT GATE;
DT SWEEP;
DT OFF;

3-14

Discussion:

Each argument of the DT command enables one state of

the device trigger function, as described below. The device
trigger states are mutually exclusive.

DT SET - Causes the instrument to wait for the <GET>
interface message before updating the instrument hardware
to new settings the instrument has received, with the follow-
ing exceptions: SWEEP ON, SWEEP SINGLE, and SWEEP
REPEAT commands are executed when received (< GET >
not required).

DT TRIG ~ Causes the instrument to output a single
burst when it receives the < GET> interface message, if the
instrument is set to FUNCTION BURST and OFFCYCLES
99999, and no external signal is applied to the BURST
GATE input connector.

DT GATE - Toggles the burst gate when a <GET>
interface message is received, if the instrument is set to
FUNCTION BURST and OFFCYCLES 0, and no external
signal is applied to the BURST GATE input connector. While
burst gate is unasserted (floating high), the instrument out-
puts a sine wave.

DT SWEEP - Starts a single sweep sequence when a
<GET> interface message is received.

DT OFF - Disables the device trigger function; the
<GET> interface message is ignored.

DT (Device Trigger)
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ERRMSG?
Type:
Query

Query syntax:
ERRMsg?

Query response syntax:

ERRMSG <num>,<msg string>;

Discussion:

The ERRMSG query returns data about instrument
events. If RQS is on, <<num>> is the event code for the last
reported status byte. If RQS is off, <num> is the event
code for the highest priority event that has occurred. In ei-
ther case, <msg string> is a brief description of the enu-
merated event.

Refer to Table 3-1 for a list of event codes and status
bytes.

The ERROR? and EVENT? commands and the serial poll
by the controller also return instrument event information.

ERRMSG?

Programming—SG 5010

ERROR?
EVENT?

Type
Query

Query syntax:

ERRor?
EVent?

Query response syntax:

ERR <num>;
EVENT <num>;

Discussion:

This command returns information about instrument
events. If RQS is on, <num> for both commands is the
event code for the last reported status byte. If RQS is off,
<num> is the event code for the highest priority event that
has occurred. Refer to Status and Error Reporting for a
discussion of event codes and status bytes. Table 3-1 lists
all SG 5010 event codes.

The ERRMSG command also reports instrument event
information.

ERROR?
EVENT?
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FLOAT
Type:
Setting

Setting syntax:
FlLoat or FLt

Examples:

FLOAT
FL
FLT

Discussion:

The command selects floating output.

The GROUND OFF command also selects floating

output.

3-16

FLOAT

FREQUENCY
Type:
Setting or query

Setting syntax:

FRequency <num>

Examples:

FREQUENCY 120E3
FREQ 1.5E4
FR 5E+4

Query syntax:

FRequency?

Query response syntax:

FREQ <num>;

Query response examples:

FREQ 125E+3;
FREQ 10E+-2;

Discussion:

This command sets the main frequency for the enabled
function except EXT. Refer to the Specifications section for

the frequency range for each function.

The command IMFREQ sets the secondary frequency for

the SMPTE/DIN and CCIF functions.

FREQUENCY
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FUNCTION

=3

m Type:

Setting or query

Setting syntax:

[FUnction] Sine

[FUnction] SQuare

[FUnction] SMpte[: <ratio>]
[FUnction] CCif

[FUnction] BUrst[: <percent>]
[FUnction] EXternal

=3 3 3 =1

Examples:

FUNCTION SINE
FUNC SIN

SI

SINE

FU SQU

FUNC SMP:1
FUNC CCIF
FUNC BUR:0
BU

EXT

! ’ Query syntax:

FUnction?

-3 3
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Query response: (one of the following)

FUNC SINE;

FUNC SQUARE;

FUNC SMPTE:1; or FUNC SMPTE:4;
FUNC CCIF;

FUNC BURST:0; or FUNC BURST:10;
FUNC EXTERNAL;

-2 3
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Discussion:

Each command enables the instrument function specified
in the argument to produce a sine wave signal, square wave
signal, SMPTE intermodulation test signal, CCIF
intermodulation test signal, or burst signal. The command
header (FUNCTION) is optional, as are the numeric argu-
ments for the SMPTE signal ratio, and the BURST signal
percent. If undefined, these numeric arguments assume the
default values given below. The AMPLITUDE, DBM, DBU,
VPP, or VRMS command sets the amplitude for the signal;
the FREQUENCY or IMFREQ command sets the frequency.
In addition, the frequency or amplitude of each function can
be swept in a linear or logarithmic sweep, by using the
SWEEP command.

* FUNCTION SINE enables the sine wave function for
output.

®* FUNCTION SQUARE enables the square wave function
for output.

* FUNCTION SMPTE enables the SMPTE intermodulation
test signal for output. The numeric argument sets the ratio
of the low frequency tone amplitude to the high frequency
tone amplitude. Valid values for <ratio> are 1 or 4. If
undefined, the argument default value is 4.

* FUNCTION CCIF enables the CCIF intermodulation test
signal for output.

® FUNCTION BURST enables the burst signal for output.
The numeric argument specifies the amplitude of the off
cycles as a percentage of the on cycles amplitude. Valid
values for the argument are 0 or 10. if undefined, the ar-
gument default value is 0. Also see NBURST,
ONCYCLES, and OFFCYCLES.

* FUNCTION EXTERNAL selects the signal input to the
EXT INPUT connector as the output.

FUNCTION 3-17
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GATE?
Type:
Query

Query syntax:
GAte?

Query response syntax:

GATE <num>;

Discussion:

The response generated by this command indicates the
status of the input signal at the BURST GATE input connec-
tor, as follows:

<num> = 0, if the BURST GATE input signal is
unasserted (floating high).

<num> = 1, if the BURST GATE input signal is as-
serted (pulled low and then released; trigger occurs on rising
edge).

3-18 GATE

GROUND
Type:
Setting or query

Setting syntax:

GRound [ON] or GNd [ON]
GRound OFf or GNd OFf

Examples:

GROUND ON
GR

GND ON

GN

GROUND OFF
GR OF

GND OFF

GN OF

Query syntax:
GRound? or GNd?

Query response: (one of the following)

GND ON;
GND OFF;

Discussion:

GROUND ON selects grounded output. GROUND OFF
selects floating output. The query response indicates the
state of the output: grounded or floating.

The FLOAT command also selects floating output.

GROUND
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” HELP? IDENTIFY
( \ Type: Type:
n Query Query
Query syntax: Query syntax:
n HEIp? IDentify?
Query response syntax: Query response:
HELP <command string>; ID TEK/SG5010,V81.1,Fx.x;
Query response example: Discussion:
HELP AMPL, BAL, BURS, CCIF, CLI, CURR, DBU, This command returns identification information about

DBM, DISP, DT, ERRMSG, ERR, EVENT, EXTE, FLOA, the SG 5010, as follows:

FLT, FREQ, FUNC, GATE, GND, GROU, HELP, ID, IMF, . - .

INIT, LLS, LOCK, MODE, NBUR, NSTEP, OFFCYC. TEK/SG5010 — identifies the instrument type.
ONCYC, OPC, OUT, OVER, PLI, RANGE, RECA, RQS,
RSOU, RSRC, RUNN, SET, SINE, SMPT, SQUA,
STARTF, STARTV, STEPT, STOPF, STOPV, STOR,
SWEE, TEST, TYPE, UNBAL, USER, VPP, VRMS:

V81.1 - identifies the version of Tektronix Codes and
Formats used in the SG 5010 firmware design.

Fx.x - identifies the instruments firmware version. For

Discussion: example, F1.0 indicates the firmware version is 1.0.

A This command returns a list of all command headers
available for programming the SG 5010.

-3 3
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IMFREQ (Intermodulation Frequency)
Type:
Setting or query

Setting syntax:

IMfreq <<num>

Examples:

IMFREQ 40
IMF 125
IM 500

Query syntax:
IMf?

Query response syntax:

IMF <num>;

Discussion:

This command sets the secondary frequency used for
the SMPTE/DIN and CCIF functions, when they are en-
abled. Valid secondary frequencies for both functions are:

40
50
60
80
100
125
250
500

The instrument rounds the argument to the closest valid
frequency.

3-20 IMFREQ (Intermodulation Frequency)

INIT
Type:

Operational

Syntax:
INit

Setting syntax:

INIT
IN

Discussion:

This command configures the SG 5010 settings to the
predefined settings listed below:

AMPL 1:VRMS;
BAL ON;

CLI OFF;

DISP VRMS;
DT OFF;

FREQ 10000;
FUNC SINE;
GND OFF;

IMF 60;

NSTEP 30,LOG;
OFFCYC 90;
OPC OFF,
ONCYC 10;
OUT OFF;
OVER OFF;

PLI OFF;

RQS ON;
RSRC 600;
STARTF 20;
STOPF 20000;
STARTV 0.1;
STOPV 10.0;
STEPT 0.1,FREQ;
SWEEP OFF;
USER OFF;

INIT
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LLSET (Low Level Settings)
Type:
Setting or query

Setting syntax:
LLset <binblk>

Examples:

LLSET <binblk>
LLS <binblk>
LL <binblk>

Query syntax:
LLset?

Query response syntax:
LLS <binblk>;

Discussion:

The setting command sets the instrument to the settings
represented by the binary block data in the argument. All
settings are affected except the following, since they are not
stored:

CLI

DT
OVER
OPC

PLI

RQS
USEREQ

The binary block data for the current instrument settings
is sent to the controller in response to the query command.
The format of the binary block data is defined under the
heading Control/Command Descriptions.

The STORE? command also outputs binary block
settings data.

LLSET (Low Level Settings)

Programming—SG 5010

LOCK?
Type:
Query

Query syntax:
LOck?

Query response syntax:

LOCK <num>;

Discussion:

This command generates a response indicating the
phase lock status, as follows:

<num> = 1, if the instrument has not been in phase
lock for more than 1 ms when the query is received.

<num> = 0, if the instrument is in phase lock when
gueried.

The PLI command also controls phase lock status
information.

LOCK? 3-21
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MODE
Type:
Setting or query

Setting syntax:

Mode Ampl
Mode Freq

Examples:

MODE AMPL
MODE FREQ
MA
MF

Query syntax:
Mode?

Query response: (one of the following)

MODE AMPL,;
MODE FREQ;

Discussion:

This command selects a frequency or amplitude sweep
of the output signal. The optional argument of the
STEPTIME command also selects the sweep mode.

Other sweep control commands are STARTFREQ,

STOPFREQ, STARTVOLTS, STOPVOLTS, NSTEPS,
TYPE, and SWEEP.
3-22 MODE

NBURST (Number of Burst)
Type:
Setting

Setting syntax:

NBurst <num>

Examples:

NBURST 10
NBUR 50E3
NB 1

Discussion:

This command sets the number of on cycles for the
BURST function to the value specified in the argument. It
also automatically sets the number of off cycles to infinity.
The valid range for the argument is 1 to 65535. A single
burst is triggered by assertion of the signal on the BURST
GATE input. This input floats at a high level. To assert the
signal, the high input must be pulled low and then released;
triggering occurs on the rising edge.

The commands ONCYCLES and OFFCYCLES also set
the number of on and off cycles for the BURST function.

NBURST (Number of Burst)
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NSTEPS (Number of Steps)
Type:
Setting or query

Setting syntax:
NSteps <num>[,<type>]
where <type> is one of the following:

Lin for linear sweep
LOg for logarithmic sweep

Examples:

NSTEPS 25,LIN
NS 75,LO0
NS 10

Query syntax:
NSteps?

Query response syntax: (one of the following)

NSTEP <<num>,LIN;
NSTEP <num>,LOG;

Discussion:

This command sets the number of steps from the begin-
ning to end of a frequency or amplitude sweep. The valid
range for the numeric argument is 1 to 99. The optional
argument <type> selects either a linear or logarithmic type
of sweep. If <type> is unspecified, the previous sweep
type is assumed. The TYPE command also selects the
sweep type.

Other sweep control commands are STARTFREQ,
STOPFREQ, STARTVOLTS, STOPVOLTS, STEPTIME,
TYPE, MODE, and SWEEP.

NSTEPS (Number of Steps)
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OFFCYCLES

Type:
Setting or query

Setting syntax:

OFFCycles <<num>

Examples:

OFFCYCLES 60
OFFCYC 1E3
OFFC 99999

Query syntax:
OFFCycles?

Query response syntax:
OFFCYC <num>;

Discussion:

The argument for this command sets the number of off
cycles for the BURST function, and enables gated, repeti-
tive, or single burst operation. Valid arguments are:

0 - Sets the gated burst mode to output a continuous
sine wave signal while the external BURST GATE signal is
asserted (pulled low and then released).

1 to 65535 - Sets the number of off cycles for a repetitive
burst output. The number of on cycles is set by the
ONCYCLES command.

99999 - Sets the number of off cycles to infinity. With
this argument, the instrument outputs a single burst when
the BURST GATE input signal is asserted (pulled low and
then released).

OFFCYCLES 3-23
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ONCYCLES
Type:
Setting or query

Setting syntax:

ONCycles <num>

Examples:

ONCYCLES 25
ONCYC 10
ONC 500

Query syntax:
ONCycles?

Query response syntax:
ONCYC <num>;

Discussion:

This command sets the number on on cycles for the
BURST function. Valid range for the argument is 1 to
65535.

The commands NBURST and OFFCYCLES also set the
number of burst cycles.

3-24 ONCYCLES

OPC (Operation Complete Interrupt)
Type:
Setting or query

Setting syntax:

OPc ON
OPc OFf

Examples:

OPC ON
OP ON
OPC OFF
OP OF

Query syntax:
OPc?

Query response: (one of the following)

OPC ON;
OPC OFF;

Discussion:

This command controls the operation complete interrupt.
If the specified argument is ON, the interrupt is enabled; the
instrument asserts SRQ when it completes one sweep. If
the argument is OFF, the interrupt is disabled; no SRQ is
generated for completion of one sweep.

Other status interrupt commands are CLI, OVER-
RANGE, PLI, RQS, and USEREQ.

OPC (Operation Complete Interrupt)
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OUTPUT
Type:
Setting or query

Setting syntax:

OUtput ON
OUtput OFf

Examples:

OUTPUT ON
OUT OFF
OU OF

Query syntax:
Oout?

Query response: (one of the following)

OUT ON;
OUT OFF,;

Discussion:

This command turns the output on or off at the output
connectors, depending on the argument specified. The
source impedance is maintained when the output is off. At
power-up, the output is set to the off state.

OuUTPUT
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OVERRANGE (Sweep Overrange Interrupt)

Type:
Setting or query

Setting syntax:

OVerrange ON
OVerrange OFf

Examples:

OVERRANGE ON
OVER OFF
OV OF

Query syntax:

OVerrange?

Query response:

OVER ON;
OVER OFF;

Discussion:

This command controls the overrange interrupt. The ar-
gument ON enables the interrupt; the instrument asserts
SRQ when the sweep exceeds any limit of the parameter
being swept. The OFF argument disables the interrupt; an
overrange does not cause SRQ to be asserted.

Other status interrupt commands are: CLI, OPC, PLI,
RQS, and USEREQ.

OVERRANGE (Sweep Overrange Interrupt) 3-25
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PLI (Phase Lock Interrupt)
Type:
Setting or query

Setting syntax:

PLi ON
PLi OFf

Examples:

PLI ON
PL OF

Query syntax:
PLi?

Query response: (one of the following)

PLI ON;
PLI OFF;

Discussion:

This command controls the phase lock interrupt. The ON
argument enables the interrupt; the instrument asserts SRQ
when it goes out of phase lock for more than 1 ms or into
phase lock after being out for more than 1 ms. The OFF
argument disables the interrupt; no SRQ is asserted when
the phase lock status changes.

The LOCK? command also generates phase lock status
information.

Other status interrupt commands are: CLI, OPC, OVER-
RANGE, RQS, and USEREQ.

3-26 PLI (Phase Lock Interrupt)

RECALL
Type:

Operational

Syntax:

REcall <num>

Examples:

RECALL 3
REC 2
RE 9

Discussion:

This command recalls the group of instrument settings
from the location specified in the argument, and configures
the instrument to the recalled settings. If no settings are
stored in the specified location, the instrument assumes the
INIT command settings.

RECALL
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RQS (Request for Service)
Type:
Setting or query

Setting syntax:

RQs ON
RQs OFf

Query syntax:
RQs?

Query response: (one of the following)

RQS ON;
RQS OFF;

Discussion:

This command provides master control over the SRQ
function. If RQS is ON, the instrument asserts SRQ when
an event occurs which normally initiates such action. Events
that normally cause SRQ to be asserted include the power-
up sequence, self-test errors, front panel operation errors,
and programming errors. Other events that may cause SRQ
to be asserted are the status interrupts, such as OVER-
RANGE, or PLI. If enabled and RQS is ON, the interrupts
assert SRQ, when their specific interrupt conditions occur.
However, when RQS is OFF, SRQ will be asserted only
when the instrument completes the power-up sequence.

The commands that control status interrupts are the
following:

CLl

OPC
OVERRANGE
PLI

USEREQ

RQS (Request for Service)
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RSOURCE

Type:
Setting or query

Setting syntax:

RSource <num> or RSrc <hum>

Examples:

RSOURCE 150
RSOU 50

RS 600

RSRC 150

Query syntax:

RSource? or RSrc?

Query response syntax:

RSRC <num>;

Discussion:

This command selects the output source impedance.
Valid values for <num> are 50, 150, and 600. If the instru-
ment receives a value for <num> that is above 50 and
below 600, it will round it to the nearest valid value.

RSOURCE 3-27
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RUNN?

Type:
Query

Query syntax:
RUnn?

Query response syntax:

RUNN <num>;

Discussion:

Returns RUNN <num>; where <num> is a 0 or 1 indi-
cating the following status of the sweep:

0 - Indicates the sweep is not running.

1 - Indicates the sweep is running.

3-28 RUNN?

SETTINGS? L{

Type: u
Query ‘
-

Query syntax:
SETtings?

Query response example:

FUNC SINE;AMPL 1.000;VRMS;FREQ 10.000E+3;IMF
60;OFFCYC 90;0ONCYC 10;

STARTV 0.100;STOPV 10.00;STARTF
20.00E+0;STOPF 20.00E +3;NSTEP 30,LOG;

STEPT 0.1,FREQ;RSRC 600;BAL ON;GND OFF;0UT
OFF;CLI OFF;DT OFF;OPC OFF;OVER OFF;PLI
OFF;RQS ON;USER OFF;

.

| Uy

Discussion:

NOTE

The arguments listed in the query response example
are the arguments returned when the instrument is
configured to the INIT command settings.

o
The SETTINGS? command returns the command string
in the sequence shown in the example. The arguments that

are returned reflect the settings enabled at the time the in-
strument receives the SETTINGS? command.
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STARTFREQ

Type:
Setting or query

Setting syntax:
STARTFreq <num>

Examples:

STARTFREQ 125E3
STARTF 50

Query syntax:
STARTFreq?

Query response syntax:
STARTF <num>;

Discussion:

This command sets the frequency at which a sweep of
the output signal frequency begins. The frequency for the
end of the frequency sweep is set using the STOPFREQ
command.

The instrument does not check that the value of the argu-
ment is valid for the enabled function. While a sweep is in
progress, a sweep overrange condition occurs if a sweep
parameter exceeds the valid range for the selected function.
If a sweep overrange condition occurs, the parameter, volt-
age, or frequency that is exceeded will remain at the maxi-
mum valid value for the enabled function.

Other sweep control commands are STARTVOLTS,
STOPVOLTS, NSTEPS, STEPTIME, TYPE, MODE, and
SWEEP.

STARTFREQ
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STARTVOLTS

Type:
Setting or query

Setting syntax:
STARTVolts <<num>

Examples:

STARTVOLTS 10
STARTV 5

Query syntax:
STARTVolts?

Query response syntax:
STARTV <num>;

Discussion:

This command sets the amplitude (in Vrms) at which an
amplitude sweep of the output signal begins. The
STOPVOLTS command sets the ending amplitude.

The instrument does not check that the value of the argu-
ment is valid for the enabled function. While a sweep is in
progress, a sweep overrange condition occurs if a sweep
parameter exceeds the valid range for the selected function.
If a sweep overrange condition occurs, the parameter, volt-
age, or frequency that is exceeded will remain at the maxi-
mum valid value for the enabled function.

Other sweep control commands are STARTFREQ,
STOPFREQ, NSTEPS, STEPTIME, TYPE, MODE, and
SWEEP.

STARTVOLTS 3-29
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STEPTIME
Type:
Setting or query

Setting syntax:
STEptime <num>[,<mode>]

where <mode> is one of the following:

Freq for a frequency sweep.

Ampl for an amplitude sweep.
Examples:

STEPTIME 13.7,F

STEPT 5,A

STE 20.3

Query syntax:
STEptime?

Query response syntax: (one of the following)

STEPT <num>,FREQ;
STEPT <num>,AMPL;

Discussion:

This command sets the time (in seconds) for each step
specified for a frequency or amplitude sweep of the output
signal. The optional argument <<mode > selects either a fre-
guency or amplitude sweep. If the optional argument is un-
specified, the previous sweep mode is assumed. Valid
arguments are:

<num> - .1 to 25.0 seconds with 0.1 second resolution.

<mode> - Freq or Ampl.

The MODE command also selects the sweep mode.

Other sweep control commands are STARTFREQ,

STOPFREQ, STARTVOLTS, STOPVOLTS, NSTEPS,
TYPE, and SWEEP.
3-30 STEPTIME

STOPFREQ
Type:
Setting or query

Setting syntax:
STOPFreq <num>

Examples:

STOPFREQ 1E3
STOPF 50

Query syntax:
STOPFreq?

Query response syntax:
STOPF <num>;

Discussion:

This command sets the frequency at which a sweep of
the output signal frequency ends. The beginning sweep fre-
quency is set using the STARTFREQ command.

The instrument does not check that the value of the argu-
ment is valid for the enabled function. While a sweep is in
progress, a sweep overrange condition occurs if a sweep
parameter exceeds the valid range for the selected function.
If a sweep overrange condition occurs, the parameter, volt-
age, or frequency that is exceeded will remain at the maxi-
mum valid value for the enabled function.

Other sweep control commands are STARTVOLTS,
STOPVOLTS, NSTEPS, STEPTIME, TYPE, MODE, and
SWEEP.

STOPFREQ
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STOPVOLTS

Setting or query

Setting syntax:
STOPVolts <num>

Examples:

STOPVOLTS 12
STOPV 1E2

Query syntax:
STOPVolts?

Query response syntax:
STOPV <num>;

Discussion:

This command sets the amplitude (in Vrms) at which an
amplitude sweep of the output signal ends. The
STARTVOLTS command sets the beginning amplitude.

The instrument does not check that the value of the argu-
ment is valid for the enabled function. Whiie a sweep is in
progress, a sweep overrange condition occurs if a sweep
parameter exceeds the valid range for the selected function.
If a sweep overrange condition occurs, the parameter, volt-
age, or frequency that is exceeded will remain at the maxi-
mum valid value for the enabled function.

Other sweep control commands are STARTFREQ,
STOPFREQ, NSTEPS, STEPTIME, TYPE, MODE, and
SWEEP.

STOPVOLTS
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STORE
Type:

Operational and query

Syntax:

STORe <<num>[,<num>...]
STORe <num>:<binblk>

Examples:

STORE 3,6,9
STORE 1,4
STOR 8

Query syntax:

STORe? <num>[,<num>-...}

Query response syntax:
STORE <<num>:<cbinblk>;

Discussion:

This command causes the instrument to store the cur-
rent settings in the user-definable location or locations spec-
ified in the argument. Ten locations are available for storing
settings, and are numbered O through 9. All settings are
stored except for the following:

CLI

DT
OVER
OPC

PLI

RQS
USEREQ

The binary block argument data is obtained using the
STORE? or LLSET? commands.

The data returned by the SG 5010 represents the setting
information that is stored in the location specified in the
<num> argument of the STORE operational command.
The format of the binary block data is defined under the
heading Control/Command Descriptions.
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SWEEP
Type:

Operational

Syntax:

SWeep ON or SWeep Single
SWeep Repeat
Sweep OFf

Examples:

SWEEP ON

SW ON

SWEEP SINGLE
SW S

SWEEP REPEAT
SWR

SWEEP OFF
SW OF

Discussion:

This command selects the type of sweep sequence used
for the output signal, as follows:

SWEEP ON or SWEEP SINGLE — Starts a single
sweep sequence of the output signal.

SWEEP REPEAT — Starts a repetitive sweep sequence
of the output signal.

SWEEP OFF — Stops the sweep of the output signal.

Other sweep control commands are STARTFREQ,

STOPFREQ, STARTVOLTS, STOPVOLTS, NSTEPS,
STEPTIME, TYPE, and MODE.
3-32 SWEEP

TEST
Type:
Output

Syntax:
TEst

Response syntax:

TEST <num>,...,<num>;

Discussion:

This command causes the instrument to perform the fol-
lowing series of self-tests: ROM placement tests, ROM
checksum tests, stored settings tests, and hardware self
tests. While the tests are performed, all front panel LED’s
illuminate.

The response returns one or more numbers indicating
the results of the tests. If no failures are detected, a single
argument equal to 0 is returned. Otherwise, the decimal er-
ror code for each type of failure detected is returned. After
the tests are completed, the instrument is reconfigured to
the settings enabled before the TEST command was
executed.

TEST
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'1 TYPE UNBALANCE
{) Type: Type:
e Setting or query Setting
poy Setting syntax: Setting syntax:
TYpe Lin UNbalance
TYpe LOg
-
Examples:
Examples: UNBALANCE
TYPE LIN UNBAL
r TYPE LOG UN
! TYPE LI
TY LO
""1 Discussion:

Query syntax: This command sets the output to the unbalanced state.

TYpe?

Query response: (one of the following)

TYPE LIN;
TYPE LOG;

S
D

Discussion:

This command selects either a linear or logarithmic
sweep of the frequency or amplitude of the output signal.
The optional argument of the NSTEPS command also se-
lects the sweep type.

=2

-3

Other sweep control commands are STARTFREQ,
STOPFREQ, STARTVOLTS, STOPVOLTS, STEPTIME,
MODE, and SWEEP.

-3 33 2

-3
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USEREQ (User Request)
Type:
Setting or query

Setting syntax:

USereq ON
USereq OFf

Examples:

USEREQ ON
USER OFF
US OF

Query syntax:
USereq?

Query response: (one of the following)

USER ON;
USER OFF;

Discussion:

This command controls the interrupt that asserts SRQ
when the front panel INST ID button is pressed. The ON
argument enables the interrupt; OFF disables it.

Other status interrupt commands are: CLI, OPC, OVER-
RANGE, PLI, and RQS.

3-34 USEREQ (User Request)

VPP (Volts Peak-to-Peak)
Type:
Setting or query

Setting syntax:

VPp <num>

Examples:

VPP 6.5
VPp 355E-3

Query syntax:
VPp?

Query response syntax:

VPP <num>;

Discussion:

This command converts the p-p value specified in the
argument to its equivalent rms value and sets the amplitude
to the Vrms value. Also sets the units for the AMPLITUDE
command to Vrms.

The query command returns the amplitude setting in Vp-
p units.

The following commands also set the amplitude:

AMPLITUDE
DBM

DBU

VRMS

VPP (Volts Peak-to-Peak)
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VRMS

ﬁ Type:

Setting or query

Setting syntax:

Vrms <num>

Examples:

VRMS 8.5
VRM 6
V 455E-3

Query syntax:

Vrms?

Query response syntax:

VRMS <num>;

Query response example:

d VRMS 5.50;

Discussion:

This command sets the amplitude for the enabled func-
tion to the Vrms value specified in the argument. Also sets
the units for the AMPLITUDE command to Vrms.

The following commands also set the amplitude:

AMPLITUDE
DBM

DBU

VPP

VRMS

Programming—SG 5010
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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. Commands in
multiple command messages must be separated by semico-
lons. A semicolon at the end of a message is optional. For
example, each line below is a message.

INIT
TEST;INIT;RQS ON;USER OFF;ID?;SET?
TEST;

Message Terminator

Messages may be terminated with EOIl or the ASCI! line
feed (LF) character. Some controliers assert EOI concur-
rently with the last data byte; others use only the LF charac-
ter as a terminator. The 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/EOI 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; it trans-
mits carriage return (CR) followed by line feed (the LF with
EOI asserted) to terminate output messages.

Formatting A Message

Commands sent to TM 5000 instruments must have the
proper format (syntax) to be understood; however, this for-
mat is flexible in that many variations are acceptable. The
following describes the format and the acceptable
variations.

The instruments expect all commands to be encoded in
ASCII, with either upper or lower case ASCIl characters
acceptable. All data output is in upper case.

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) or a comma (,) between the header
and the argument. The space character (SP), carriage return
(CR), and line feed (LF) are shown as subscript in the follow-
ing examples.

RQS¢-ON

3-36

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

Example 1: RQSgpON;

Example 2: RQSgp 5pON;

Example 3: RQSgp cr F
spspON

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

spRQSgpON; R ¢
spUSERgpOFF

In the command list, some headers and arguments are
listed in two forms, a full-length version and an abbreviated
version. The instrument accepts any header or argument
containing at least the characters listed in the short form;
any characters added to the abbreviated version must be
those given in the full-length version. For documentation of
programs, the user may add alpha characters to the full-
length version. Alpha characters may also be added to a
query header, provided the question mark is at the end.

USER?

USERE?
USEREQ?
USEREQUEST?

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

2,3
26p3
2,663

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 following kinds of numbers
for any of the numeric arguments.
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— Signed or unsigned integers (including +0 and -0).
Unsigned integers are interpreted as positive.

Examples: +1,2,-1,-10

— Signed or unsigned decimal numbers. Unsigned deci-
mal numbers are interpreted as positive.

Examples: -3.2,+5.0,1.2

— Floating point numbers expressed in scientific
notation.

Examples: +1.0E-2,1.0E-2,1.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

Upon receipt by the instrument, a message is stored in
the Input Buffer, then processed, and executed. Processing
a message consists of decoding commands, detecting de-
limiters, and checking syntax. For setting commands, the
instrument then stores the indicated changes in the Pending
Settings Buffer. If an error is detected during processing,
the instrument asserts SRQ, ignores the remainder of the
message, and resets the Pending Settings Buffer. Resetting
the Pending Settings Buffer avoids undesirable states that
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 ot specify a new instrument state without having to
consider whether a particular sequence would be valid. Nor-
mally, execution of the settings occurs when the instrument
processes the message terminator, a query-output com-
mand, or an operational command in a message. The nor-
mal executiion of settings is modified by the DT setting
commands.

When the instrument processes a query-output com-
mand in a message, it executes any preceding setting com-
mands to update the state of the instrument. It then
executes the query-output command by retrieveing the ap-
propriate information and putting it in the Output Buffer.

Programming—SG 5010

Processing and execution then continue for the remainder of
the message. The data are sent to the controller when the
instrument is made a talker.

When the instrument processes an operational command
in a message, it executes any preceding setting commands
before executing the operational command.

Multiple Messages

The Input Buffer has finite capacity and thus a single
message may be long enough to fill it. In this case, a portion
of the message is processed before the instrument accepts
additional input. During command processing, the instru-
ment holds off additional data (by asserting NRFD) until
space is available in the buffer. When space is available, the
instrument can accept a second message before the first
has been processed. However, it holds off additional mes-
sages with NRFD until it completes processing the first.

After the instrument executes a query-output command
in a message, it holds the response in its Qutput Buffer until
the controller makes the instrument a talker. If the instru-
ment receives a new message before all of the output from
the previous message is read, it clears the Output Buffer
before executing the new message. This prevents the con-
troller from getting unwanted data from old messages.

One other situation may cause the instrument to delete
output. The execution of a long message might cause both
the Input and Output Buffers to become full. When this oc-
curs, the instrument cannot finish executing the message
because 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 in-
strument Input Buffer is full and it is holding off the rest of
the controllers message with NRFD, the system is hung up
with the controller and instrument 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 action allows the controller to transmit the rest
of the message, and informs the controller that the message
was executed and that the output was deleted.

A TM 5000 instrument can be made a talker without hav-
ing received a message that specifies the output. In this

case, an acquisition instrument (a counter or a multimeter)
returns a measurement if one is ready. If no measurement is
ready, it returns a single byte message with all bits egual to
1 (with message terminator). Non-acquisition TM 5000 in-
struments will return only this message.
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Instrument Response to IEEE-488 Interface
Messages

Interface messages and the effects of those messages
on the instrument interface functions are defined in IEEE
Standard 488-1978. Abbreviations from the standard are
used in this discussion, which describes the effects of inter-
face messages on instrument operation. The character A
represents the instruments listen address (the sum of its
primary GPIB address plus 32); B is the instruments talk
address (the sum of its primary GPIB address plus 64).

UNL—Unlisten (WBYTE @63:)
UNT—Untalk (WBYTE @95:)

When the UNL command is received, the instrument lis-
tener function goes to its idle state (unaddressed). In the idle
state, the instrument will not accept instrument commands
from the IEEE-488 bus.

The talker function goes to its idle state when the instru-
ment receives the UNT command. In this state, the instru-
ment cannot supply output data via the bus.

The ADRS indicator is off when both the talker and lis-
tener functions are idle. If the instrument is either talk-ad-
dressed or listen-addressed, the indicator is on.

IFC—Interface Clear (Bus pin 9)

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

DCL—Device Clear (WBYTE @20:)

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 unexecuted settings in the Pending Settings Buffer.
Also cleared are any errors or events waiting to be reported,

except the power-on event. If the SRQ line is asserted for
any reason other than power-on when DCL is received,

SRQ is unasserted.

SDC—Selected Device Clear (WBYTE @A,4:)

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

3-38

GET—Group Execute Trigger (WBYTE @A,8:)

The instrument responds to <GET> only if it is listen-
addressed and the instrument device trigger function has
been enabled by the Device Trigger command (DT). The
<GET> message is ignored and an SRQ generated if the
DT function is disabled (DT OFF), the instrument is in the
local state, or if a message is being processed when
<GET> is received.

SPE—Serial Poll Enable (WBYTE @24:)

The SPE message enables the instrument to supply out-
put serial poll status bytes when it is talk-addressed.

SPD—Serial Poll Disable (WBYTE @25:)

The SPD message switches the instrument back to its
normal operation of sending the data from the Output
Buffer.

MLA—My Listen Address (WBYTE @A:)
MTA—My Talk Address (WBYTE @B:)

The primary listen and talk addresses are established by
the instrument IEEE-488 bus address. The current setting of
the bus address is displayed on the front panel readout win-
dow when the INST ID button is pressed. When the instru-
ment is addressed to talk or listen, the front panel ADRS
indicator is lighted. (A = bus address + 32; B = bus ad-
dress + 64.)

LLO—Local Lockout (WBYTE @17:)

In response to LLO, the instrument changes to a lockout
state—from LOCS to LWLS or from REMS to RWLS.

REN—Remote Enable (GPIB pin 17)

If REN is true, the instrument may change 1o a remote
state (from LOCS to REMS if the internal message return-
to-local (rt)) is false, or from LWLS to RWLS when its listen
address is received. REN false causes a transition from any
state to LOCS; the instrument stays in LOCS as long as
REN is false.
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A REN transition may occur after message processing
has begun. In this case, execution of the message being
processed is not affected by a transition.

GTL—Go To Local (WBYTE @A, 1:)

Only instruments that are listen-addressed respond to
GTL by changing to a local state. Remote-to-local transi-
tions caused by GTL do not affect the execution of the mes-
sage being processed when GTL was received.

Remote-Local Operation

The preceding discussion of interface messages de-
scribes the state transitions caused by GTL and REN. Most
front panel controls cause a transitiion from REMS to LOCS
by asserting a message called return-to-local {rt)). This tran-
sition may occur during message execution; but, in contrast
to GTL and REN transitions, a transition initiated by rt/ does
affect message execution. In this case, the instrument gen-
erates an error if there are any unexecuted setting or opera-
tional commands. Front panel controls that change only the
display (such as INST ID) do not affect the remote-local
states—only front panel controls that change settings as-
sert rtl. The rt/ message remains asserted while multiple
keystroke settings are entered, and it is unasserted after the
execution of the settings. Since rt/ prevents transition to
REMS, the instrument unasserts rt/ if a multiple button se-
quence is not completed in a reasonable length of time (ap-
proximately 5 to 10 seconds).

The instrument maintains a record of its settings in the
Current Settings Buffer and new settings from the front
panel or the controller update these recorded settings. In
additiion, the front panel is updated to reflect setting
changes caused by commands. Instrument settings are un-
affected by transitions between the four remote-local states.
The REMOTE indicator is lighted when the instrument 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 since those func-
tions are under front panel control.

Local Without Lockout State (LWLS)

The instrument operates the same as it does in LOCS,
except that rt/ will not inhibit a transition to remote.

Programming—SG 5010

Remote State (REMS)

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

Remote With Lockout State (RWLS)

Instrument operation is similar to REMS operation ex-
cept that the rt/ message is ignored. (The front panel is
locked out.)

STATUS AND ERROR REPORTING

Through the Service Request function (defined in the
IEEE-488 Standard), the instrument may alert the controller
that it requires 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 Serial Poll. In response, the instrument returns a Status
Byte (STB), which indicates whether it was requesting ser-
vice or not. The STB can also provide a limited amount of
information about the request. The format of the information
encoded in the STB is given in Fig. 3-2. Note that, when
data bit 8 is set, the STB conveys Device Status informa-
tion, which is contained in bits 1 through 4.

Because the STB conveys limited information about an
event, the events are divided into classes; the Status Byte
reports the class. The classes of events are defined as
follows:

COMMAND ERROR—indicates that the instrument has
received a command that it cannot
understand.

EXECUTION ERROR—Indicates that the instrument has
received a command that it can-
not execute. (This is causes by
out-of-range arguments or
settings that conflict.)

INTERNAL ERROR-—Indicates that the instrument has
detected a hardware condition or
firmware problem that prevents
operation.

SYSTEM EVENTS—Events that are common to instru-
ments in a system (e.g., Power On,
User Request, etc.).
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I
!
|
|
|
!
l
|
|
|
8

|

If 0, STB indicates event class
If 1, STB indicates device status

— — — — 1 if requesting service

I
(
[
|
I
[
!
1
I
7

1 indicates an abnormal event

— — — — — 1 if message processor is busy

l

br

| |

I ' —-1 — 1+ —r — Define events if bit 8 is set

L

6 514 3 2 1 DATA BITS

128/ 64 (32|16 | 8 | 4 | 2 | 1 | DECIMAL WEIGHT
Normal Events:
0|1 o(X|0]0]|O 1 Power-up (65)
g|1|(0]|X}|0]0]|1 1 ID user request (67)
Device Dependent Events:
1 1 0| X 0 0 0 1 Sweep out-of-range (193)
1|10} X |0 ;0]|1]0 Out of lock (194)
110 |x|o]o|1]1 Into lock (195)
1 110 (X |01 040 Out of current limit (196)
1 1|10 (X |01} 1 0!1 Into current limit (197)
Abnormal Events:

0 |1 1(X]0]|0]|O0 1 Invalid command header (97)
0 |1 1 ci(0{1 |0 Settings lost due to rtl (98)
0|1 1 010 1 1 System error (99)

4331-10

Fig. 3-2. Definition of STB bit configuration with examples.

EXECUTION WARNING—Indicates that the instrument
is operating, but that the user
should be aware of potential
problems.

INTERNAL WARNING—Indicates that the instrument
has detected a problem (e.g.,
out-of-calibration). (The instru-
ment remains operational, but

problem

corrected.)

the
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DEVICE STATUS—Device Dependent events.

The instrument can provide additional information about
many of the events, particularly the errors reported in the
Status Byte. After determining that the instrument re-
quested service (by examining the STB), the controller may
request the additional information by sending an ERR query
(ERR?). In response, the instrument returns a code that de-
fines the event. These codes are described in Table 3-1.
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Table 3-1

ERROR QUERY AND STATUS INFORMATION

ABNORMAL EVENTS

Programming—SG 5010

Event Priority Error Query Serial
Response or Poll
Displayed Code Response?®
Command Errors:
Invalid command header 2 101 97
Header delimiter error 2 102 97
Argument error 2 103 97
Argument delimiter error 2 104 97
Missing argument 106 97
Invalid message unit delimiter 2 107 97
Binary block checksum error 2 108 97
Binary block byte-count error 2 109 97
Execution Errors:
Not executable in local mode 3 201 98
Settings lost due to ril 3 202 98
Input and output buffers full 3 203 98
Argument out-of-range 3 205 98
Group Execute Trigger ignored 3 206 98
Amplitude/Balance conflict 3 261 98
Amplitude/RSource conflict 3 262 98
Amplitude/Function conflict 3 263 98
Frequency/Function conflict 3 264 98
Sweep Parameter conflict 3 265 98
Internal Errors:
Interrupt fault 4 301 99
System error 4 302 99
Output overloadedP 5 309 99
Analog power supply error® 6 310 99
Phase lock error® 7 315 99
Current limit error® 8 319 99
Sine wave oscillator errort 9 320 99
Oscillator 1 k band errorb 10 321 99
Oscillator 10 k band errort 11 322 99
Oscillator 100 k band error? 12 323 99
Square wave generator error? 13 324 99
Burst generator errort 14 325 99
Burst lo byte counter errort 15 326 99
Burst hi byte counter® 16 327 99
Burst gate line asserted errort 17 328 99
Burst gate line unasserted error® 18 329 99
40 Hz IM Freq errorP 19 330 99

a|f the GPIB message processor is busy, the number returned for a serial poll is 16 (decimal) higher than the number listed.

bThis error is also displayed on the instrument front panel.
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Table 3-1 (cont.)

ABNORMAL EVENTS

Event Priority Error Query Serial
Response or Poll

Displayed Code Response?
50 Hz IM Freq errorP 20 331 99
60 Hz IM Freq errorb 21 332 99
80 Hz IM Freq errord 22 333 99
100 Hz IM Freq error® 23 334 99
125 Hz IM Freq errort 24 335 99
250 Hz IM Freq error® 25 336 99
500 Hz IM Freq error? 26 337 99
System RAM failure® 340
GPIB address setting cell errore 348
Power-up stored settings cell errorb 27 349 99
Stored settings cell 0 error® 27 350 99
Stored settings cell 1 errorb 27 351 99
Stored settings cell 2 error? 27 352 99
Stored settings cell 3 errorP 27 353 99
Stored settings cell 4 error? 27 354 99
Stored settings cell 5 error® 27 355 99
Stored settings cell 6 errorP 27 356 99
Stored settings cell 7 error? 27 357 99
Stored settings cell 8 errorP 27 358 99
Stored settings cell 9 errort 27 359 99
8000 ROM placement errore 368
C000 ROM placement error¢ 372
8000 ROM checksum errorc 388
C000 ROM checksum errore 392
Execution Warning:
Signature analysis mode¢ 521

NORMAL EVENTS
Event Priority Error Query Serial
Response or Poll
Displayed Code Response?

System Events:
Power-up 1 401 65
Operation complete 28 402 66
ID user request 30 403 67
No errors or events 0 128
Device Dependent Events:
Sweep step out-of-range 29 702 193
Out of lock 29 731 194
Into lock 29 732 195
Out of current limit 29 733 196
Into current limit 29 734 197

tThis error is only displayed on the instrument front panel.
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If there is more that one event to be reported, the instru-
ment continues to assert SRQ until it reports all events.
(SRQ "stacking” consists of reporting only the latest event
of each priority level.) Each event is automatically cleared
when it is reported via Serial Poll. The Device Clear (DCL)
interface message may be used to clear all events except
Power-On.

Commands are provided to control the reporting of some
individual events and to disable all service requests. For ex-
ample, the User Request command (USER) provides indi-
vidual control over the reporting of the user request event
that occurs when the front panel INST ID button is pressed.
The Request for Service command (RQS) controls whether
the instrument reports any events with SRQ.

RQS OFF inhibits all SRQ’s. When RQS is OFF, the ERR
query allows the controller to find out about events without
first performing a Serial Poll. With RQS OFF, the controller
may send the ERR query at any time and the instrument will
return an event waiting to be reported. The controller can
clear all events by sending the ERR 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 contains only Device Dependent Status
information. With RQS ON, the STB contains the class of
the event and a subsequent error query returns additional
information about the previous event reported in the STB.

Programming—SG 5010

Responses to Interface Messages

Interface messages and the effects of those messages
on the SG 5010 interface functions are defined in IEEE
Standard 488-1978. Abbreviations from that standard are
used in this description of the effects on instrument
operation.

Bus interface control messages can be sent as low-level
commands through the use of WBYTE controller com-
mands. In the following list of interface control messages, A
represents the instruments listen address (32 plus the in-
strument address), and B represents its talk address (64
plus the address).

Listen (MLA) WBYTE @ A:
Unlisten (UNL) WBYTE @ 63:
Talk (MTA) WBYTE @ B:
Untalk WBYTE @ 95:
Untalk-Unlisten WBYTE @ 63,95:
Device Clear (DCL) WBYTE @ 20:
Selective Device Clear (SDC) WBYTE @ A4:
Go To Local (GTL) WBYTE @ A,1:
Remote with Lockout (RWLS) WBYTE @ A,17,63:
Local Lockout (LLO) WBYTE @ 17:
Group Execute Trigger <GET> WBYTE @ A,8:
Serial Poll Enable (SPE) WBYTE @ 24:
Serial Poil Disable (SPD) WBYTE @ 25:

These commands are for TEKTRONIX 4050-Series con-
trollers, but are representative of those for other controllers.
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POWER-ON SEQUENCES AND SETTINGS

Each time power is applied to the SG 5010, the internal
microprocessor performs a self-test diagnostic routine to
check the instrument RAM and ROM functionality. If a RAM
or ROM error is found, an error code will be displayed on the
front panel readout. In this error state, the SG 5010 will not
respond to input from the front panel or the IEEE-488 bus
interface.

If no RAM or ROM error is found, the microprocessor
performs further routines that check the functionality of
other instrument hardware. Internal errors detected after the
RAM and ROM tests have been completed successfully will
be reported at the front panel and/or over the IEEE-488 bus.
In this error state, the SG 5010 will respond to input and will
attempt to operate despite the error. After successful
power-on, an error code may be removed from the display
by pressing the front panel CLEAR button. The ENTER but-
ton will display each accumulated error code, one at a time.
The display will be filled with blanks when all error codes
have been displayed.

When the self-test has been completed, the SG 5010
enters the local state (LOCS) and assumes the settings in
use when previously powered down, with the following
changes:

CLI OFF
DT OFF
OPC OFF
OVER OFF
PLI OFF
RQS ON
USER OFF

If a power-up stored settings error occurs, the SG
5010 assumes the following default settings:

Header Argument
AMPL 1:VRMS;
BAL ON;

cL! OFF;
DISPLAY VRMS;
DT OFF;
FREQ 10000;
FUNC SINE;
GND OFF,
IMF 60;
NSTEP 30,LOG;
OFFCYC 90;
ONCYC 10;

OPC OFF;
ouT OFF;
OVER OFF;

PLI OFF;

3-44

RSRC 600;

RQS ON;
STARTF 20;
STOPF 20000;
STARTV 0.1;
STOPV 10.0;
SWEEP OFF;
STEPT 0.1,FREQ;
USER OFF;

After the SG 5010 completes the power-up self test

and initializes its settings, it also asserts the SRQ line on
the IEEE-488 bus unless the bus address is set to 31.

Additional assistance in developing specific applica-

tion oriented software is available in the following
Tektronix manuals.

1.

10.

11.

12.

070-3985-00 GPIB Programming Guide. This man-
ual is specifically written for applications of this in-
strument in |IEEE-488 systems. It contains
programming instructions, tips, and some specific
example programs.

070-2270-00 4051 GPIB Hardware Support Manual.
This manual gives an in-depth 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.

062-5971-01 4050-Series programming aids, T1 (in-
cludes software).

062-5972-01 4050-Series programming aids, T2 (in-
cludes software).

070-2380-01 File Manager operators manual.
070-2128-00 4924 Users manual.

070-1940-01 4050-Series graphic system operators
manual.

070-2056-01 4050-Series graphic system reference
manual.

070-3918-00 4041 operators manual.

070-3917-00 4041 Programming reference manual.
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ASCIl & IEEE 488 (GPIB) CODE CHART

87 7] 7] 1 1 1 1
B6 o | %0 119, 0 0 1 1
B ) 1 0 1 0 1 ) 1
8ITS NUMBERS
B4 B3 B2 Bl CONTROL SYMBOLS UPPER CASE LOWER
4] 20 40 60 100 120 140 \ 160
ololole] NUL | OLE | sP 0 @ P p
0 {0)| 10 {16){ 20 (32)| 30 (48)]|40 {64)]50 {80)|60 {96170 (112)
1 GTL[21 LLo[41 ' 61 101 121 141 61
0/010|111 SOH 1]H] ! 1 A a q
1 (111 (17){ 21 (33)| 31 (49)| 41 {65)[51 {81)]61 97|71 {113}
2 22 42 " 62 102 122 142 162
glo(1]0] STX DC2 2 B R r
2 2){12 {18} 22 (34)| 32 (50}| 42 {66)|52 (82)[62 {98)172 (114)
3 23 43 63 103 123 143 163
gle|1(1] ETX | DC3 # 3 c s
3 {3}t 13 {19} 23 (35}] 33 (51)|43 (67}]53 (83)|63 {99)|73 {(115)
4 SOC R4 oCL (44 64 104 124 144 164
(11001 EOT DC4 4 0 t
4 4}14 (20} 24 (36)| 34 (62)|44 {68)[54 (84)[64 {100)|74 (116)
Is PPCIS PPUI4E 0/ 65 05 125 145 165
1110|1] ENQ NAK 0 5 E u e u
5 {5}|15 (21}| 25 (37){3s (53){45 {69) |55 (85)|65 {(101)|75 (117)
6 46 66 106 126 146 166
o|1|1|e| ACK [ syN | & 6 F v
6 (6)] 16 (22}{ 26 {38)| 36 {54)| a6 (70} 56 (86)166 {102)|76 {118)
7 27 47 f 67 107 127 147 167
@|1]|1|1] BEL ETB 1 G | w
7 (7} 17 (23} 27 (39)| 37 (65)| 47 (71)[57 (871167 (103)| 77 {119)
0 GeT 130 SPEI50 70 110 730 150 170
110/0|@| BS | CAN 8 H X h X
8 {8){18 (24)| 28 (40)| 38 (56)]48 (72)| 58 (88)]68 (104)|78 {120)
7" TCT 3 spp(5t 71 m 3 151 m
1ele|1| ur ) 9 | Y i
g {9)|10 (25)| 29 (41} 39 {57){ 49 {73)|59 {89}|69 {105)|79 {121)
12 32 52 72 12 132 152 172
R .
110|1|0] LF SUB * . J z i z
A (10)| 1A (26)] 2A (42){3A {58}{4A (74)|5A {90)[6A {106)| 7A {122)
13 33 53 73 n3 133 153 173
o1 vT | esc | + : [ k {
B {(11){ 18 (27)| 28 {43)138 {(59)|4B (75)| 58 (91){68B {107){7B {123)
14 34 54 74 n4q 134 164 174
111]0|e| fr FS , < \ | I
[ {12);1C (28) | 2C (44)|3C (60){ 4C {76)|5C (92){6C (108){7C (124}
15 35 56 75 115 135 155 175
1{1|e|1] cR GS - = M m }
D {13)} 1D {29}{ 2D (45)| 3D (61)|4D (77)|8D {93} |6D (109)|7D (125)
16 36 56 76 116 136 156 176
1\1]1|e] so | &s . > N AN I
€ {14)]1E (30)| 26 {46)1 3E {62){ 4E {78)|5€ (94) |6E (110)| 7E {126)
17 37 57 77 UNL M7 137 UNT 157 1 RUBOUT
1111} s Us / ? 0 _ 0§ e
F (15)| 1F {31} 2F {47)13F {63)|4F {79)| 5F {95}|6F (11| 7F {127)
v‘|~ — - ” ,
ADDRESSED COMMANDS SECONDARY
TALK ADDRESSES ADDRESSES

UNIVERSAL COMMANDS

KEY TO CHART

LISTEN ADDRESSES

OR COMMANDS

octal ——125 pPPU~-{~——-GPIB code
NA K ——|—— ASCII character
hex F15 (21)- decimal
3391-13
Fig. 3-3. ASCHl and IEEE 488 (GPIB) Code Chart.
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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
4490
450
460
470
480
490
500
510
520
530
540
G50
560
570
580
590
400
610
620
630
640
650
660
670
480
690
700
710
720

V3 96 96 36 36 36 96 36 6 36 36 6 36 36 36 96 B 6 96 36 96 36 36 36 36 2696 3636 96 36 3 36 36 36 I 36 96 36 96 3 36 36 6 36 36 3690 36 96 3 3 3 H 396 2
oxxwxxx  TALKER/LISTENER PROGRAM FOR 40524A / SG 5010  #xxxkx

13696 36 96 36 36 36 36 36 96 36 96 36 36 B 36 96 06 36 36 9 96 3 36 36 36 96 16 96 36 96 36 36 96 3 36 96 96 06 36 36 36 36 H I 3 06 96 96 96 6 36 36 36 36 9 36 36 3¢

1

LoJulY 11, 1983

|

I PURFOSE

| Supports operator interaction with the S6 5010 over the GFIEB.
I The operator mayw enter 56 5010 commands anid observe the

I results. Service reauests: such a2z for an incorrect command,
! are handled,

!

! REQUIRED EQUIFMENT:

I 40524 Controller

! 86 5010 Frogrammable 140 kHz Oscillator

i

t VARTABLES USED:

t

I ¢ _pri_sddr ~- $6 5010 erimary address. Assisned value of 235.
I Change if instrument set to other address.

!

I Spoll_stat -- Status returned by serizl poll from first

I instrument resuesting service.

|

b Addr_list_indx -~ Address |ist index returned by serisl eoli,
!

I Addr_list -- Arraw of addresses found by CONFIG routine.

|

I Config_code ~- Flag returned by confis routine,

!

! S¢ _command$ -~ Commands entered by the operstor and directed
I to the 5G 5010.

i

I 56_resronse$ -- Response from the 56 5010 to Ss_command$

I (nutl if po outeut command contained in 549 _command$) .,

|

! ROUTINE CALLED:

1 Serial poll subroutine handles instrument service reauests

! from sli instruments on the bus,

1

I FOSSTELE ERRORS:

I §6 5010 eprimary address is set different than the number

I sssigned to 8¢ _epri addr.

!
INIT
LIM S¢ _response$(300) 5% command$ (100} +Addr |ist (135)
8¢ _pri_addr=23
!
CaLL “"config",Config_codeinddr _list
IF Config_code THEN
PRINT "Configuration routine failed due to probilem on GFIE."
STOF
ENIY IF
!
ON SRQ THEN 790
1
FRINT "S$G S010 TALKER/LISTENER FROGRAM”
i

FRINT "Enter command messaged )
INFUT Sg_commends

FRINT R85 pri addriSg command$
INFUT @88 pri eddr iS58 responset
FRINT S8 response$

4331-11
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Fig. 3-4. SG 5010 Talker Listener program (4052A).
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)

730 GO T 680

740 END
750 !
760 ! Seriasl poll routine

770 LOCAL Sd_rerort%

780 IIM S¢ rerort$(80)

790 FOLL Addr fist indx:Seol!l statiaddr list

800 IF Addr 1ist(Addr list_indx)=8¢ pri_sddr THEN

810 FRINT @S¢ pri addri™id?serrmsg?”

820 INFUT @S¢ pri addrifyg reports

830 FRINT "ADTRESS="jaddr I ist(Addr List indx) s "STATUS="jSproll stat
840 FRINT S¢ rerort$ - - - -

830 END IF -

860 RETURN ! From service request subroutine

4331-12

Fig. 3-4 cont. SG 5010 Talker Listener program (4052A).
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100
110
120
130
140
150
140
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

FE 9366 9 96 I I B I I B I IEIE 6 36 I I 366 96 06 06 36 3 96 36 6 9 96 06 36 3 36 36 96 36 1 IE I8 96 I 36 96 96 36 36 36 36 96 6 96 36 96 36 96 96 K 6 ¢
kNN TALKER/LISTENER PROGRAM FOR 4041 / 86 S010  #®MMa%®Nx%
33 IEIE I 6 6 IEIE 66 I 96636 36 36 36 3 96 36 36 36 I 96 36 96 36 96 06 36 96 36 I 96 36 36 I 96 96 3 36 96 36 96 96 96 90 96 96 96 96 96 96 36 H M K

June 16, 1983

FURPOSE ¢

Supports orerator interaction with the SG 5010 over the GFIER.
The orerstor may enter 56 5010 commands and observe the results,
Service reavestss such as for an incorrect command, are handled,

REQUIRED EQUIFMENT:

4041 Controller (V2.0)

56 35010 FProdrammable 160 kHz Oscillator
VARIABLES USED:

S¢_pa —-- 856G 5010 primary adidress. Assisned value of 25, Change if
instrument set to other address.

S4_port -- Port where SG 5010 connected, Assigned value of 0,
Change if instrument is connected to GFIEl instead of GFIRO.

Sgstrem$ -~ Stream specification for 86 5010,

Seollsts -~ Status returned by first instrument found resuesting service.
Spolladd —- Address of first instrument found reauesting service.
Command$ —-- Commands entered by the operator and directed to the SG 5010,
Respons$ -- Response of the 86 5010 to command$ (null if no outeut

command contained in command$).,

4331-13
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Fig. 3-5. SG 5010 Talker Listener program (4041).
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r1 430 !
440 ! LOGICAL UNIT USED:
450 1 100 Assiged to 56 5010 stresam seec,
460 !
470 P ROUTINE CALLED:
{1 480 I Follbus Handles reavest for service from any instrument on the
490 ! hus selected by the 56 5010 streeam srec.
500 1
510 U FOSSIELE ERRORS:
r] 520 ! Sg_ra or sg _port variables do not match the S6 5010 erimary address or
! 5330 I port where SG 5010 is connected, respectively.
540 t
550 Iim respons$ to 300 ,command$d to 100s,sgstremds to 20
r] 560 Inteder sdg_rparspollistarspolliadd,sg_rort
$70 S¢_pPa=20
: 580 S¢_rport=0
590 !
600 Sgstrem$="gp ibh"&stré(ss_port) & " (priz="&stré(sg _pa)&") "
r] 610 ODpen #100isdstrems$
{ 620 Select ssstrem$
4630 On sra then call rollbus
640 Enable sra
4650 1
{1 660 Tlk_fisn: input promet "Enter command messasse! “icommsndd
670 InPput #100 rromet command$irespons$
680 Frint respons$d | G 5010 returns bilank line if not auveried in command$
690 Goto tik_lisn
r] 700 End | Main
t 800 Sub pollbus local rerort$
810 bPURPOSE
820 ! Handies gprib service reauvests., Folls all primary addresses until
r‘ f—‘\ 830 b source of sra is found, If sra from instrument at S6 %010 primary
bl ; 840 ! address, routine queries id and error messase.
s 850 !
8460 ! LOCAL VARIARLE:
878 I Rerort$d: Id and event report from instrument at s2 ps if it has sra,
88 !
(1 890 Dim rerortt to 80
200 Foll spollistarspolladd
?10 If spotladd=sg _ps then input #100 promet “id?lerrmss?"ireportd
220 Frint rerort$, "STATUS="isrnllsta, "ANDRESS="jsro!l iadd, "FORT="}val (sgstrem$)
r] 930 Resume
?40 End ! Sub rpolibusg
r] 433114
Fig. 3-5 cont. SG 5010 Talker Listener program (4041).
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100 3636 96 36 96 36 36 9 36 96 96 36 36 96 36 36 96 36 96 36 36 36 36 36 6 36 36 3 36 36 36 36 36 36 36 36 36 36 36 36 96 96 36 36 36 36 96 36 6 6 6 36 96 9 96 36 36 96 06 6 36 ¢
110 Poxxxknxnksxxx 10 HZ TO 100 KHZ RESPONSE TO LOG SHEEF 9% %% 9% 3% % % 3 % % %
120 D336 36 06 B B 63 96 36 96 36 36 36 36 06 36 36 96 36 36 36 96 6 36 36 36 36 36 36 06 6 36 4606 B I 6 I I I M T K K H I N KR KR
130 !

140 I For 40324, 5/16/83

150 !

160 I Coerurisht () 1983, Tekironix Inc., All rights reserved.

170 I This software is provided on an "as is" basis without warranty
180 P oof sny kind, It is not supported,

190 !

200 P This erogram may be reproduced without prior permissions in
210 ! whole or in part, by the original purchaser. Cories must
220 I include the shove copuwrisht snd warranty notice.

230 1

240 L PURFOSE

250 I Records the reseponse of a8 system to a8 leveled input signal
260 I between 10 Hz and 100 kHz and prints the results.

270 !

280 POREGUIRED EQUIPMENT:

290 1 86 5010 Frogrammable 160 kHz fOscillator st address 25

300 FDM 5010 Programmable Digitesl Multimeter st &ddress 16

310 I 40524 Controller

320 !

330 ! GLORAL VARIARBLES:

340 boAadde . Address srrey of instruments found by Config routine,
350 I Coderet: Flag set by Config routine,

360 P E$: Rerort returned by instrument thal requests service.

370 I Neoints! Number of points in freavency sweep.

380 ! S¢ freai: Array of freavency points in sweep,

320 I Qutame: Array of DM 5010 resdings from each point in sweee.
400 P Ampint  Amplitude of 56 5010 sidgnal.

410 I Limdsettlt Tolersnce used to check DM readindgs for settling.
420 I Freastart! Bedinning point of sweer,

430 I Freastor! Ending point of sweep.

440 PS¢ pat 56 5010 primary address.

450 FIMoear M G010 primary address,

460 I Lfr: Flag for staste of OM 5010 low-freauvency reseponse funcltion,
470 ! Measuret! HKeading returned from IIM settling routine.

4390 I Index: Index to Addrer arras set by FOLL,

490 I Stabat: Status bwte ascavired by the serial poll handler,

500 !

510 I SUBFROGRAMS CALLEDL:

520 U _logsweer! Generates freavency poinls for sweee.

530 I Sttidrdg! BGets reading from OGM 5010, zllowing for settling,
540 !

5350 I OFERATING INSTRUCTIONS

560 I Connect 40524 and TM 5000 power module with GFIR cable.

570 I Set IM 5010 &nd 36 5010 messasse terminator to E0I ONLY,

580 I Chandge instrument addresses or variables sdg ps and dm_ra w0
590 ! the prodram and instruments adgree.

G600 t Connect 86 5010 out to DUT in and DUT out to TM 5010 in.,

610 1

620 P ERRORS

630 I No GFIE error hendlers asre |inked so prosram stors with default
540 ' zygstem error messadge If error such 3% wrong address occurs.
650 1

6460 POINSTRUMENT CONTROL @

670 U Folls all instruments on GFIR by eprimery address only,

&80 i

690 INIT

700 !

710 IIM Addr (15)
720 CAaLL “config”sCocderetiaddr

4331-15
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Fig. 3-6. SG 5010 program example (4052A).
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D)

730 IF Coderet THEN
740 IF Coderet=1 THEN

750 FRINT "More than 15 devices connected to GFIE,"

760 ELSE

770 FRINT "No one home on GFIE. Check power to instruments snd GF
IRr"

780 PRINT "cable connections.”

790 END IF

800 FRINT "Fix problem and RUN the prosrasm assgsin,

810 STOF

820 ENDI IF

830 ON SRE THEN 1320

840 !

850 ! Set variables

86D Neoints=41

870 DIM Sg_freai(Nroints) ,0utame (Npoints)  E$(35)

880 Outamp=0

890 Ampin=0,5

00 Limbsett!=0.1 I Fassed to sub stildrddg) because M is set
210 ! to dBr, 1 is eauivalent to sbout 1%,

P20 Freastart=10
930 Freastop=100000
P40 Hg_pa=l5

P30 Im_rpa=16

60 !

9720 P Init instruments

780 FRINT RBSg_pai"initiverms “jAmpini“jout on”

990 FRINT @Im pa:"initiacvidbr "jampins“jcalc dBridig 3.5

=2 a3 3 3O a

— 3 3

1000 ! 4B referred to ampini dig 3.5 is faster and loses no 3CCUracy
1010 P in sev comeared to dig 4.5,
1020 !
1030 CALL logsweer (Freastart,FreastopsNroints,5s_freaq)
10490 !
1050 I Log data within FOR/NEXT loop
r1 f \ 1060 Lfe=0 | IM If rese function wes turned off sbove buy INIT to IiM
. 1070 FOR N=1 T0O Nroints
1080 FRINT B8s pa: USING "faxfd,1d":"frea";Ss_freadN)
1090 IF 3¢ fresa{N)<20 THEN P Set IIM Ifr function on below 20 Hz
1100 IFTNOT(LFr) THEN P Skip if Ifr sliresdy on
r] 1110 FRINT ®Om_rai"ifr on"
1120 Lfr=1
1130 END IF
1140 ELSE !' Set IIM low-freavency response off for 20 Hz and above
1150 IF Lfr THEN P Skip if Ifr slresdy off
11460 FRINT 8Iim_rpa:”|fr off"
1170 lL.fr=0
1180 END IF
1190 ENIY IF
{1 1200 CAaLL Stildrds(Iim_pasLimbsett] rMeasure)
1210 Jutamp (N) =Messure | Can’t pzss hy reference into array
1220 NEXT N
1230 !
1240 P Diselas results

1250 PRINT USING "fa3xfa" ! "FREQUENCY", "GAIN"
1260 FOR N=1 T0O Neoints

1270 FRINT USING "2xécdlit4d. 1d":S¢ frea(N) s0utame (N)
1280 NEXT N

1290 !

1300 END

1310 ! Sub to handle sras

1320 POLL IndexsStabwtiaddr | Polls using array obtained by Config
1330 FRINT @addr (Index):i"id?jerr?”
1340 IMFUT BAddr (Index) (E$

4331-16

D)

Fig. 3-6 cont. SG 5010 program example (4052A).
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1350 FRINT “ADDRESS "jAddr (Index)» "STATUS "iStabwi E$
13460 RETURN

1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
14630
1640
1650

1800 §

1810
1820
1830
1840
1850
1860
1870
1880
1890

1900
1910
1920
1930
1940
1950

i
i
1
l
i
i
i
i
!
)
i
i
|
|

|
SUR

396 36 26 36 36 36 36 36 96 3 36 36 36 6 36 36 36 T 96 56 36 H 36 6 06 3 6 96 36 6 36 96 36 36 3 36 36 36 36 96 36 6 FE 36 36 3 F I 96 B K K B I
40528 LOG Sweer Subroutine

FURFOSE @
Generstes an arrsy of freavencies which sre distributed
logarithmical iy according to the input parameters.

INFUTS

Faraml (Fstart)! Sweer start freauvency.

Faram2 (Fstop): Sweep stor freauency.

Ferem3 (_points) ! Number of freavency points in sweep.

QUTFUT ¢
Array Fresasr contsins the calculsted discrete freauencies,
63696 36 3 3 36 36 36 36 36 96 36 3 3 306 6 6 366 36 26 3 26 06 36 06 96 36 06 06 I 6 36 6 0 200 I I 6 0 3 3 0 BB I e 3 3 0 3
_Hlogsweer (Fstart,Fstop, _roints,Fredar)
LOCAL Nsteps,StsizerIndex,Lount
Nsters=_roints-1
Stesize=(LOT (Fator) ~LGT (Fstart))/Nsters
Index=0
FOR Count=LGT(Fstart) TO LGT(Fstop) STEP Stsize
Index=Index+1
Freaar (Index)=10"Count
NEXT Count
SUR
JE 3 36 96 9 96 36 36 36 96 3 36 36 36 3 36 H F6 36 96 36 9 6 36 5% 3 36 36 36 36 36 26 3 36 3 3 96 36 36 3 I 36 96 36 3 I I HIE 3 H I
M 5010 SETTLING SUBROUTINE

FURFOSE ¢

Compares successive IIM readings in s circuler aueue., Returns
last reading when zsettling occurs or averase of readinds in
the aveue if settling does nol occur., DM setur is not changed.
If dEr or dBm is used, the second parameter is effectively
converted Lo & relative rather than absolute tolerance.

INFUTS:

Faram 1 (Fa): IM 010 GFIB primary acdress.

Faram 2 (Sttlimd: Tolerance for successive readings to
indicate settlind.

DUTFUT
Farsm 3 (_resding): Settled or averagged reading,

Sttldrdg(Par,Sttlim,_reading
LOCAL QsizesCirclarFrontarTruvaluesSttierrsArretrsMatch
flaize=5 | How many to averagse if settlins does not occur

NIM Circla(Qsize) I Circular sueue of size n
Circta=3000 1 Frevent match on first pass to uninitialed data
Match=0

Fronta=0
Truvalue=0
R
Fronta=Truvalue MOD OQsize | Modulo n arithmetic on 4 0 to n-
1
Arrptr=Fronta+l i Adiust pointer for arrsy index of 1 ton
FRINT BFa:"SEND™
INFUT @FaziCirciadarretir)
I Compare new value to one Just shead in circular 4y e.9.»
i 1 is sheed of 2, 4 shead of 5, 5 zhead of 1, etc.
Sttlerr=ARS(CirciafArretr)-Circla{(Fronta+Qsize-1 MOLD Qsize)+
13

4331-17
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Fig. 3-6 cont. SG 5010 program example (4052A).
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1960 IF Sttierr<{=Sttlim THEN

1970 Metch=Match+1l

1980 EXIT IF Match=>3 | Success if successive readings close
1990 ELSE

2000 Match=0

2010 ENDIF

2020 EXIT IF Truvatue>é0 | Allows shbout 3 seconds in DIG 3.5 mode
2030 Truvalue=Truvalue+l

2040 LOD#

205 IF Hetch=>% THEN

2060 _rteading=CirclalArretr)

2070 ELSE

2080 Jresding=8UMCircla)/Bsize | If not settled, aversse lsst n

20990 ENDIF
2100 END SUER

4331-18

Fig. 3-6 cont. SG 5010 program example (4052A).
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100
110
120
130
140
150
160
170
180
i%0
200
210
220
230
240
250
260
270
280
290
300
3190
320
339
340
380
360
370
3890
390
400
4190
420
430
440
450
460

36 3% 3 96 36 3E 96 36 3 96 I 36 3 3 56 36 36 96 36 26 26 2 36 36 H 36 36 36 26 96 36 36 I I 3 F 6 I 6 IE IE 36 3 3 I 36 36 6 36 36 I 3 K 3 I I I B I IR WK

696 96 36 96 96 36 36 96 I8 36 36 36 36 36 36 3 36 96 96 96 6 36 96 3 36 36 36 96 36 36 3 I I 3 36 36 36 IE 66 I 96 36 36 36 3 36 6 6 3 96 36 36 96 96 36 I 96 I I e 3 3 K 3

For 4041, May 16, 1983

Copuright (o) 1983 Tektronixs Inc., All rights reserved. This
software is provided on an "as is” basis without warranty of
sny kind, It is not supported,

This prosrem mey be reproduced without erior permissions in whole
or in part: by the original purchaser. Copies must include the
shove coerurisht and warrsnty noltice.

PURFOSE :
Records the response of a system to a leveied ineput sidgnal
between 10 Hz a&nd 100 kHz and eprints the results,

REQUIRED EQUIFMENT:

86 5010 Frogrammabile 160 kHz Dscitlator at GPIER primary address 23,
oM 5010 Frosrsmmablie Disitat Multimeter at primary sddress 16.

4041 Controller (V2.0 BASIO)

GLOBAL VARIABLES:

Stahyt: Contains status byte returned bw serial rpoll,

Addr ® Contains erimary address of instrument rerporting stabwi.
Nateps! Number of steps in sweep includinsg end points.

Sd_pal $6G 5010 primary address--change if S6 set other than 23.
Im pat M 5010 primary addresg-- " S 11 I " * 16.
S5 lus S6 5010 iogical unit number zenersted by prosram,

Dmilu: oM 5010 " " " " "

Fort: Set to GFIEO, chanse if BFIR1 wsed,

Fort$: String of port number generated by rrodram.

Fos pat Userd for building logicsl unit nusbers,

lLus: Used in building instrument stream specs.

4331-19
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Fig. 3-7. SG 5010 program example (4041).
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470 PN Counter in sweep loor.
480 I 5S¢ fred: Array of frequencies passed by main prosrsm by sub lodgsweee.
{] 490 ULFre State of M 5010 low-fresquency response function.
' 500 U Fragtrt: Sweer starting freauency,
510 b Fragtop! Sweer ending freauency,
r‘ 520 f Ampin: amp | itude of 56 5010 stimulus in volts rms.
530 !
M 540 U SUPROGRAMS CALLED:
550 I Follhus: Handles service reauests on selected GPIR eort.
560 I Logzsweep: Generates freauency values for log sweep.,
{1 570 I Settlrds: Gets settled IM 5010 reading, if settling occurs soon enocoush.
580
590 U DFERATING INSTRUCTIONS
600 I Connect 4041 GFIRO (uniess prodram chansed) and TM 5000 rpower module.
610 I Change s5 _pa and dm_ra a5 needed for other primary sdidresses,
620 I IIM 5010 and S6 5010 messadge terminator shouid be set for EOT ONLY.
{1 630 I Connect SG 5010 owt to DUT in and NUT out to M 5010 in,
640 !
650 I ERRORS:
660 ! No GFIE error handler is eprovided; errors such as instrument power
670 I off will terminate the prodgram.
680 i
' 690 I INSTRUMENT CONTROL:
700 ! Selects the port where logical unit numbers for S6 5010 and IM 5010 are OFENed.
710 I Folls all instruments by primary address only on selected rport,
720 !
r] 730 I Set variables
: 740 Init var all
750 Intedger stabyt,addr,.nstersrsd pasrdm parsd lurdm _turrort,ifronspros pPa
760 Nateps=41 - - - - -
r1 770 Dim s3_frea(nsters) ,outamp {nsters)
M 780 Freqstri=10
790 Fredstop=1,0E+D
800 Amp in=0.5
r‘ f‘~\ 810 Lim4set!=0.1 | Fassed to sub that sets settled IIM readindg. Since IM is
i v ) 820 i set to dBry .1 is equivaient to sbout 14 of resding.
! 830 !
840 ' Dpen logical units
850 Fort=0
860 Sg_pa=25
{1 870 Im pa=1é
389 Forts="gpib"&stré(port)&" "
890 Select port$
700 Sg lu=100
n 710 Dm” 1u=101
{ Q30 Lus=ports
?30 Repd (1us,6,0)="(pri="&stré(sg_ra)&™)" ! Mod for 6 address first
P40 Oren #sg_luilus
250 Fos pa=pos(lu$,"=",1)+1
! 960 Rept (lu$,rpos_parros(lus, ") " 1) -pos_pPa)=stré(dm_ra) | Mod for DM sdiress
- P70 Open #dm lutius
980 ! -
290 On sra then call rpollbus
r‘ 1000 Enabhle sra
’ 1010 |
1020 Call logsweep (freastri,freastorsnstersrsg_frex) | Get frea values for sweep
1030 !
F] 1040 1 Init instruments
1050 Frint #sd_lui"initivems“iamein, "out on”
1060 Frint #dm_lui"initiacvidbr"iamein,"calc dbridig 3.57
1070 I Read in dBr referred to value in amrini dig 3.9 is faster with no loss
1080 I in sccuracy in 2c volts,
r‘ 1090 !
{] 4331-20
! J
ﬂ Fig. 3-7 cont. SG 5010 program example (4041).
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1100 ! Los datas within for/next looe
1110 Lfr=0 | I'M 5010 low-frea response function was set off by INIT shbove.
1120 For n=1 to nsters
1130 Frint #s¢_lut"frea”isg_freal(n)
1140 If s¢ frea(n))>=20 then goto 1180 ! Use low-frequency response function
1130 If not(lfr) then erint #dm_lut!"Ifr on™ | in M 5010 only below 20 Hz.
11460 Lfr=1
1170 Goto 1200
1180 If Ifr then print ¥dm lut"Iifr off”
1190 Lfr=0 -
1200 Outamp (n)=gsettirdg dm ol imdset!l) ! Get settled reading
1210 Next n -
1220 i
1230 I Dispiay freqa and smelitude out recorded during sweerp.
1240 Frint using "fa3xfa" i1 "FREQUENCY","GAIN"
1250 For n=1 to nsteprs
1260 Print using “2xé6d11t5.1g"is¢_frea(n) routame (n)
1270 Next n
13280 !
1290 End
1400 Sub pollibus focsl e$¢ 1| Globsl stabute, sddr, port
1410 !
1420 ! PURFOSE:
1430 I Autorolls selected rporti prints adidress and status report.
1440 U Uses low-level i/0 for id and error rerort so can he used for
1450 ! for either port. Id? and err? work only with Tek C&F instruments.
1460 !
1470 i LOCAL VARIABLE:
1480 I e$: Contains response to id and err ssueries
1490 !
1300 Ilim e% to 35
1510 Fotl stabut,addr
1520 Whute atndunlt,addr+32,mta)»"id?’err?"eoiratnuniruntrmla,addr+64)
1530 Rbyte e%
1540 Wbwwte atndunl runt)
1550 Frint e$i"Address="jaddr,"FPort="}port, " "Status="istahyt
1540 Resume
1570 End
1600 Sub logsweer{(fstart,fstorrroints var freaqasr) locasl steps,sterpsizerinidexscount
1610 10636 36 36 36 36 96 3 36 36 6 26 3 36 36 36 36 36 36 36 36 36 36 98 96 26 36 06 36 30 36 6 06 96 36 36 36 36 30 36 6 36 36 36 90 36 26 06 00 6 06 36 6 006 9 06 06 X
1620 ! 4041 LOG SHEEF SURROUTINE
1630 !
16490 ! FURFOSE
1650 ! Generates an array of freauvencies that are distribuwted lodgarithmicaliy
1660 I according to the input parameters,
1670 !
1680 I OINFUTS
1690 I Farameter 1 (fstart)! Sweer start freauency.
1700 I Perameter 2 (fstop): Sweer stor freauency.
1710 ! Farameter 3 (points): Number of frequency points in sweep.
1720 !
1730 I QUTPUT @
1740 1 Array freqar contazing the cailiculated discrete freauencies.
1750 !
1760 Integser index:sters
1770 Steps=points-1
1780 Stersize={lst{fstor)-lIgt (fstartl))/sters
1790 Index=0
1800 For count=iglifstert) to tgt(fstor) step stersize
1810 Index=index+l
1820 Freasr Cindex)=10"count
18306 Next count
18490 Return
1850 End
1900 Function settirdg(lussettiiim) locel asizescirciarssettlerrymatchsfrontartryvaiuerarreir
4331-21
Fig. 3-7 cont. SG 5010 program example (4041).
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D,

22T P2 22 2223333232222 3222233322222
M 5010 SETTLING SUBROUTINE

i |

FURFOSE ¢

Compares successive M readings input to circular queuve, Returns
last reading when settliing occurs or averadge of readings in the
aqueue if settling does not occur. IIM setup is not chandged,

I+ dBr or dBm is used, the second paraemeter is effectively
converted to a reltative rather than absoiute tolerance.

INFUT:

Ferameter 1 (lu): DM 5010 fogical unit number,

Farameter 2 (setlim): Tolerance for successive readindgs to indicate
settling,

-~ 2

Circla=3000 | Improbable value for DM reading
For truvaive=0 to 60 ! Allows about 3 seconds if IM in DIG 3.5 mode
Fronta=tryvaiue mod asize | Modulo n arithmetic assumes a from O to n-1
Arrpir=fronta+l ! Adjust pointer becsuse arraw runs from 1 to n
Input #lu prompt "send”icirctadarretr)
! Compare new value to one Just shesd of it in array that holds the
U circular aueued: 2 to 1 3 to 25 4 to 35 5 to 4, 1 to S5, etc.
Settlerr=sbs{(circialarrrir)~circla({(frontatasize~1 mod asize)+l))
If settierr{(=settliim then match=match+l else match=0
If match)>=3 then exit to settled ! Success--successive readings close to each other

OUTFUT:
;. Function name (ampreadd: Settled or averased reading.
Integer matchrasize,frontastruvaiverarretr | Automaticalily zeroed
Qsize=5 ! How many will be averaded if no settling
e Long circlalasize) ! Set we circular a of size n

P |

Next truvalue
Settirds=sum(circia)/asize | Failed to settle--sverase last n readings
' Return | with averade reading
2250 Setltied: settirdg=circla(arretr)
2260 Return ! with settled reading
r1 / ‘ 2270 I Return
[ / 2280 End

r] 433122
t
Fig. 3-7 cont. SG 5010 program example (4041).
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July 11, 1983

Copyrisht (c) 1983, Tektronix:, Inc., All rishts reserved.
This softwars is provided on an "as is” basis without
warranty of any kind, It is not supported.

Thig software may be reproduced without prior permission
in whole or in part. Cories must include the above
cordrighlt and warranty notice.

REQUIRED EQUIFMENT:
H5010 Frodgrammablie 160 kHz dscilliator

40524 Controller w/ 4052R14 GPIR Enhancement Rompsck, Opt 1A

PURFOSE ¢

Lockaout S$G 5010 front panel and then generate! 1) sine wave
burst 23 freauency sweepr and 3) amelitude sweer, The
prodgram waits after 1 and 2 for a user interrupt (Il button
press). 9SG 5010 front panei control is restored after 3.

OFERATING PROCEDURE @

Connect the TM 3000 mainframe to 40524 GFIR rort. BSet

the SG 5010 sddress to 25 (factorwy defasult). Enter the
program and run it. To verify oreration: monitor the 86
5010 outeut with an oscifloscore, Set verticsl st 1 V/div,
horizontal at 20 ms/divs and triddgering to normal 3 littie
shove center screen. Trigder adiustment or svtomstic
triggering may be reauired to view awmplitude sweep.

PROGRAM VARIABLES AND LABELS:

%S¢ _pa ~- Frimary address of S6 3010.

_poll_stat -- Stetus returned by seriszl poll of GFIE,
Addr _Fis_indx -=- Index to Addrs_list set by serial roll,
Addr _Tist - List of sddresses found hy CALL "config”.

Stat_reprortd -- [d znd event messzsge rerorted by 56 5010.

Conf_code -~ Reawired by CALL “"Config”s not used by prosram,
INIT
FRINT "8G S9010 COMMAND FROGRAM®
|

DIM Addr_ist (15

Sg

. “config"sConf codeiaddr 1ist
Conf code THEN -
FRINT "Check for instruments connected and power ons then reRUN."
STOF
ENT IF
ON SRQ THEN 1010
|
CALL "tin®
FRINT "SG 5010 front panel locked out.”
t

FRINT "Fress SG 5010 Il kew to step throush three seturs.”

4331-23
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Fig. 3-8. SG 5010 Command Program (4052A).
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730
740
750
760
770
780
790

800
819
820
830
840
850
860
870
880
890
P00
910
2230
?30
940
Y50
960
@70
280
950
1000
1010
1020
1030
1040
1059
1060
1070
1080
1090

=0
Lo
T=T+1
GOSUR I OF B40.,880,920
EXIT IF 132
WATT
IF NOT( poll_stest=67 AND Addr _1ist{Addr_list_indx)=Sg_pa) THEN
780
LOOF
ENII
|
' Set up IMF202-1like test burst
FRINT 8S5g_pat"INIT/FREQ 1.C0E+3}FUNC BURST:103USER (ONSUVRMS 2°
FRINT 2S¢ pat"ONCYCL 200FFCYCL 480;0UT ON"
RETURN -
' Set wp lag frequency sweee from 10 Hz to 100 kHz
FRINT @5g¢ eai"FUNC SINEGMODE FREQ}STARTFREQ 107STOFFREQ 100.E+3"
FRINT #S8g pai"NSTEFS 40:LOG/STEFTIME ,2iSWEEF REFEAT"
ETURN
I Set. up voltage sweer from 20 mVU tn 2 volts
FRINT @S¢ ez "SWEER OFFFFREQ 1.E+3iMODE AMFISTARTVOLTS 02"
FRINT 0S¢ pa!"STOFVOLTS 2iNSTEFS 20:L0GiSTEFPTIME .1;SWEEF REFEAT®
RETURN 7
i
CAalLl "loos” U Untock instrument front panels.
FRINT "Front epanel control restored.”
PRINT “"End of eprodram.”
ENTi
! Fott the bws for service reauest
FOLL Addr _list_indxy_poll_statiadde _1ist
Catl "vartst”, poli stet,239, poll stat | Mssk husy bit
IF Addr list (Addr T8t indx)=5s p3 THEN
PRINT @S¢ ea: ID?3ERRMSGR 7
INFUT @S¢ paiStat rerorts
FRINT Stst rerortd
ENDIF ’
FRINT "ADDRESS="jAddr list (Addr_list_indx),»"STATUS=";_pPoll_stat
RETURN

4331-24

Fig. 3-8 cont. SG 5010 Command Program (4052A).
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340G
350
3460
370
380
390
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410
420
430
440
450
460
470
480
490
500
310
320
530
540
550
560
370
580
590
600
610
620
630
640
450
660
670
680
690
700
710
720
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H
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Juiw 11, 1983

Copyright (¢c) 1983, Tektronix» Inc. All rishts reserved,
This software is erovided on an "as is” basis without
wizrranty of any kind, It is not surported.

Thic software may be reproduced without prior Permission
in whole or in part. Copies must include the above
copgrisht and warranty notice.

REQUIRED EQUIFMENT:
SG 5010 Frodgrammable 160 kHz Dscitlator
4041 Controller (VU2.0)

FURFOSE

Frosrem the 56 5010 to lockout the front penel and: 1) Generaste
a sine wave hursts 2) freauency sweerr and 3) awplitude sweer.
The progrsm waits after 1 snd 2 for a user interrupt (1D button
press), S6 5010 front panel control is restored after 3.

|

1

i

1

|

|

1

|

1

|

|

1

t

1

|

1

|

1

i

1

1

i

|

1

I OFERATING PROCEIWRE !

I Connect the THM S000 mainframe to 4041 GFIR port O,

I Set the 50 5010 address to 25 (factory defaultl).

! Enter the program and run it, To verify oreration, monitor
| the SG 5010 ocutput with an oscilloscore. Sel vertical at 1 V/div,
| horizontal st 20 ms/div, and trisgerins to normal & little

| above center screen. Trigdger level addustment or automatic

I trisger may he reauvired to view zmplitude sweer.

i
|
1
1
1
{
1
1
1
1
1
|
i
|
1
|
1
|
1
i
1

PROGRAM VARTARBLES snd LABELS:

$¢ lu -— Logical unit number of S6 5010.

1 -- Counter for waveform tupes (seem comments uvnder FURFOSED.
Foll_sts —- Status returned by serizl poll on the GPIB.

Foll_add -- Address of instrument rerorting roll _sta.

Sts _retd ~- Id and event code reported by S6 5010,

aAddress —-- Line where S6 5010 logical wnit varisble is assisned.

RBurst -- Heginning |ine for block that dgenerstes a signal burst.
Fra_swe " " ) b A - Yofreauency sweer,

AmP _SWP " " " “ " " en amelitude sweep.

Foll hus " " " " " handles serial poll.

Finish -- Where prodgram goes to end.
Init var alli
Frint "SG 5010 COMMAND PROGRaAM®
Dim sta_retd to B8O
Intedger sd lurpoll starpoll addsi
Address 3 tu=2% T Default lu eaual to GFIR primery address

On sra then sosub poll bus
Enable sra -

i

tWbyte tio | Lockout front panel of instruments on bus.
Frint "Front panel locked out.”

4331-25

3-60

Fig. 3-9. SG 5010 Command Program (4041).
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Programming—SG 5010

730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
700
710
220
930
P40
Y50
960
¥70
980
290
1000
1010
1020
1030
1040

Burst:

Fra_swpi

Return
AMP_SWR print #sg |ui"SWEEF OFF;FREQ 1.E+3;MONE AMPJSTARTVOLTS ,02"
Frint #s2 lu:"STOFVOLTS 2INSTEPS 20:LO0GSTEFTIME .1;SWEEF REFEAT™
Return
!
Foll busg: roll poll _stareoll_add

Finishs:

Frint "Fress 56 5010 II' key to stepr throush three setups,”
For i=1 to 3
Gosubk i of burst,fra_swesamp_swe
If i>2 then exit to finigh
Hait
If poll stad>67 or poll_sdd(dsg_lu then soto 780 ! Check for ID kew press
Next i

Set up IHF A202-like test hurst

print ¥sd_lut"INITIFREQ 1.0E+3;FUNC RURST:10USER ONJURMS 2¢

Frint ¥s9g |ui"ONCYCL 20/0FFCYCL 480;0UT ON"

Return -

print #ss Jui"FUNC SINESMODE FREQISTARTFREGR 10STOFFRER 100.E+3"
Frint #sg Ui "NSTEFS 40:LOGISTEFTIME .1;SHEEF REFEAT"

Foil sta=roil ste band [1110T111b1 ! Mask busy bit
1f poll sdd(>S3 lu then goto 980

Inrut #s3 lu promet “id?ierrmsg?"ista reté

Frint sta ret$ -

Frint "ADDRESS="jpoll add,"STATUS="jpoll sts
Resume - -

whute ren(d),ren(l) ! Uniock instrument front epanels
Frint "Front panel control restored."”

Print "End of prosram.”

End

4331-26

Fig. 3-9 cont. SG 5010 Command Program (4041).
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Section 4—SG 5010

THEORY OF OPERATION

Reference Oscillator @ (A12)

The 4 Mhz reference oscillator sets the timing for the
CPU and the phase lock loops. The oscillator circuitry is
composed of Q4030, Q3041, Y4040, C4032, and other
components. The crystal Y4040 sets the frequency for the
oscillator. The output at the collector of Q4030 passes
through C4041 which ac couples the elevated voltage to the
base of Q3041, a TTL buffer. This signal then goes into
U3050C and outputs to the microprocessor and the phase
lock loop board (diagram 6).

+12 V Supply <2>

The +33V (+25V) from rear edge connector J3010,
pins 12A and 12B passes through fuse F4021 and light bulb
DS3030. DS3030 provides current limiting for the +12 V
supply and relieves some of the power requirements of
Q3040, the +12 V regulator. The zener diode, VR3040 sets
the reference voltage for Q3040 at approximately +12.6 V
which is decoupled by C3043. This voltage also supplies the
reference for the +5V (set by zener diode VR3033 with
R3032 as a current source) and is used by other circuits in
the SG 5010.

+5 V Supply <2>

Operational Amplifier U3030B is the control element for
the +5V supply and provides approximately +5.1 V out-
put. This voltage drives the NPN transistor which drives the
PNP transistor (both located in the power module). The NPN
transistor emitter connects to the PNP transistor collector at
R3023 (current sense for the +5V supply). Transistor
Q3030 is the current limit set transistor and shorts out the
NPN transistor base when current limit occurs.

The 5.6 V zener diode, VR4021 with R4023, C4021, and
Q4031, comprise an overvoltage protect circuit that triggers
Q4031 and opens the 8 V line fuse, F4022, if the voltage at
the top of R3023 exceeds 6.2 V. Components C4021,
R4023, and R4030 comprise damping elements that protect
Q4031 from voltage transients.

Transistor Q3080 with CR3041 and R3037 form a satu-
rating switch. When the +8 V is higher than the +5 V sup-
ply, this switch turns on RPWR line (at Q3080 emitter)
shorting the line to the +5 V rail. Resistor R4080 maintains
the chip select for the RAM (RON line) at a high level when
power is off. Capacitor C3090 provides some decoupling
and CR5080 keeps the lithium battery (BT5060) from being

charged. Resistor R5080 provides short circuit protection to
the battery. The battery has a built in resistor for additional
protection.

The reset power-on, power-off detect circuit works pri-
marily as follows. In a TM 5000-Series power module, the
power-on signal comes in the rear edge connector and
passes through diode CR4022. It is held low during the
power-on reset interval (approximately 100 ms) which
forces the output of U3030C low, the output of Q3081 high,
and the RON line high. The RAM is, therefore, disabled and
running at a very low current. This action also pulls down on
Q2032 emitter voltage which holds C2032 at a low voltage.
This keeps the output of U3030D low which keeps the
microprocessor reset. When the power-on signal from the
power module goes high, the output of U3030C goes high
which enables the memory (the chip select goes low).
Through R2041 and CR2041, capacitor C2032 slowly
charges until the voltage exceeds the +5 V threshold, at
which point the output of U3030D goes high. Components
R2033 and C2031, and R3041 and C3041 supply hysteresis
and some amount of noise reduction to U3030D and
U3030C. Since both operational amplifiers use +12V as a
rail, CR2031 keeps the voltage on the reset line from ex-
ceeding +5V and R2032 ensures the voltage goes up to
+5V. Also, R2035 assures that the reset line is pulled
down hard enough to drive everything on the line. Diode
CR2032 assures that this voltage doesn’'t go much below
ground (about 0.3 V).

The TM 500-Series power module does not provide a
power-on signal to the SG 5010. Resistors R4024 and
R3042 are a devider network that set the +5.5V, in ab-
sence of the power-on signal. When the +8V supply
reaches approximately +5.5 V, the same actions occur as
described above for the power module power-on line going
high. The RAM is protected when this +5.5V point is de-
tected, if the power supply voltage drops.

—12 V Supply @

The —33V comes in the rear edge connector and
passes through fuse F3020 and light bulb DS3020. As with
the +12V supply, DS3032 provides, current limiting for the
supply and relieves some of the dower requirements of
Q3021. Zener diode VR3021 sets the — 12 V reference volt-
age for Q3021 and C3021 decouples the —12 V output.
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25 Vac Supply @

The 25 Vac power input from the power module con-
nects to the primary winding of transformer T300 (diagram
16) through plug P1023 and fuses F2020 and F2022.

Microprocessor <3> A12

NOTE
For more detailed information on the internal
operation of a microprocessor, refer to the

manufacturers data sheet.

Integrated circuit U5040 is an 8-bit microprocessor con-
taining an internal 1 MHz clock.

The internal, single phase, 1 MHz TTL clock output (E)
on pin 37 is derived from the 4 MHz crystal controlled oscil-
lator (diagram 2). This oscillator provides a stable and accu-
rate timing element for the microprocessor’s internal clock
oscillator. The RESET signal starts the microprocessor
from a power down condition (power failure or initial start
up) and does not generate this signal until the power on
signal from the TM 5000 power module is received. In a
TM 500 power module, the reset circuitry generates its own
delay. When a high level is detected on pin 40, the micro-
processor begins the restart sequence.

Normal low level TTL interrupt request signals to U5040
occur on pin 4 (IRQ) through on-board jumper, J2070. The
microprocessor may or may not recognize this interrupt sig-
nal, depending on the operating conditions when the signal
occurs. When recognized, the microprocessor completes its
current instruction before servicing the current interrupt con-
dition. The jumper (J2070) is used to disconnect the IRQ line
for troubleshooting the microprocessor. This jumper may be
removed when running forced instruction mode. Refer to the
Maintenance section for details. Another on-board jumper,
J3050, in the MR (Memory Ready) line performs the same
function as J2070.

The microprocessor uses two output control lines, VMA
(Valid Memory Access) pin 5 and R/W (Read/Write) pin 34
to read and write data over the peripheral devices. The R/W
signal goes low to write data or goes high to read data from
the data buses.

The VMA line goes low to indicate the 16-bit code on the
address bus is not a valid memory address. VMA does not
go low between machine instructions unless the micro-
processor is using the address register for some operation

4-2

other than accessing a valid location in memory or
input/output peripherals. VMA is not gated by or necessarily
related to the clock (E) in any way.

The data lines, DO through D7 enter the octal latch,
U5021 which drives the Digital-To-Analog Converter (DAC),
U5020. The DAC output drives the amplifier, U3030A. Zener
diode, VR3022 holds U3030A output between +12 V and
ground. The feedback network composed of C3031, C3022,
R3024, and R3031 comprises a two-pole filter for the
RAMP QUT signal.

Resistor pack, R4040 is removed when in the non-op-
erating forced instruction mode. The data lines, D1 through
D7 go to ground through resistor pack, R5021. Data line DO
goes to +5 V through resistor, R4031. This allows a non-
operating forced instruction mode, and much of the micro-
processor kernel may be exercised and verified apart from
devices that may be malfunctioning on the Data Bus. The
microprocessor sequentially increments through its entire
address field, exercising many devices connected to the ad-
dress bus in a repeatable and predictable fashion. This al-
lows for verification of the kernel and may be used as an aid
in distinguishing data-related problems from hardware prob-
lems when troubleshooting.

The address lines, A0 through A13 from the micro-
processor, drive the two ROM’s (U4050 and U4060). These
ROMs contain the operational firmware for the SG 5010.
Data is read from the ROM stage one byte at a time from
any of 16k locations as addressed by the microprocessor.
Each ROM contains 18k bytes of memory. The address
lines AO through A10 drive the RAM, U4080 (consisting of
one 2k X 8-bit RAM) and a small amount of enable logic.
The primary chip select IC, U2052 is a dual 1 of 4 decoder.
Address lines A14 and A15 are decoded into four lines. Two
lines, the most significant and second most significant bits,
C, D, E, F (U2052 pin 9) and 89AB (U2052 pin 10) respec-
tively, feed into the two ROMs (U4050 and U4060). Ad-
dresses C000 through FFFF access U4050 which contains
all reset factors and IRQs (Interrupt Request). Addresses
8000 through BFFF access U4060 which contains some of
the operating code.

When on-board jumper is in the SATEST (Signature
Analysis Test) position, the driven address range (4, 5, 6,
and 7) from 1Y1 (pin 11) causes DO (J2071 pin 3) to be
pulled down ; otherwise DO remains high.

The signal from 2Y1 (U2052 pin 5) to the Address De-
coder, U2060 (G2B) and U3052C, when low with E line low
enables the Octal Buffer, U4082 (diagram 4). If pin 5 or E
line is high, this buffer passes data in either direction. U2060
receives the address lines A10, A11, A12, and U2052 out-
puts and decodes this information. The decoded sequence
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is 2000, 2400, 2800, 2C0, 3000, 3400, 3800, and 3C00 for
the Y1 through Y7 outputs respectively. Qutput Y6 (U2060
pin 9) drives the 1 shot device, U3062A and its output (pin 7)
drives back the MR (Memory Ready) line through J3050 to
the MR on U5040, pin 3. Output Y6 also goes to the chip
enable on the Display Driver (diagram 4). Driving the MR line
causes the microprocessor to wait in order to meet the tim-
ing requirements of the Display Driver.

The other 1 shot device, U3062B receives the 1 MHz
clock (BE) and turns on, clocking the JK flip-flop, U2080B.
The output Q (pin 9) pulls the TRQ line down, via Q2070.
This causes the microprocessor to reset U2080B through
the 3C00 decode line (U2060, pin 7). This signal is used to
set a 1 ms timing for scanning through various operating
modes of the instrument. Note that U3062B is held-off inter-
nally (pin 10 to pin 12) while on.

Another line INT coming from the GPIB (diagram 6)
U2081 is also detected by the microprocessor, PIN 4 (IRQ
line).

The output clock E is inverted by U3060B (E) and buff-
ered by U3052B (BE) driving both ROMS and the 1 shot
(U3062B). E clock also goes to U3060C and, in conjunction
with U2052 and U3050D sets up the chip select for the
RAM.

The R/W (Read/Write) signal is sent to the RAM and
also to the Phase Lock Loop board (diagram 6).

The RAM also receives RPWR (RAM Power Line) signal
from Q3080 (diagram 2) and the RON line on CE2 (Chip
Enable Line 2), pin 18 indicating memory access.

Address lines A0 through A10 go to ground through re-
sistor pack R4050. These lines to U4080 must connect to a
power supply through a resistor. When the instrument is
battery powered, the current through U4080 must be mini-
mal. Minimum current flows when all the lines are at a legal
voltage (either 0.8 V or above 2.4 V) and R4050 causes ap-
proximately 0 V on these lines.

CPU 1/0 @ A12

The CPU I/O circuitry consists of the bi-directional buffer
for the microprocessor and also has address buffering, dis-
play driver, and a keyboard sensor.

The purpose of the bi-directional buffer, U4082 is to as-
sure the microprocessor isn't over loaded from input/output

Theory of Operation—SG 5010

data over the bus. A resistor pack, R4090 provides U4082
CMOS voltage because U3090, the display driver is a
CMOS chip and has different level requirements than the
TTL components. The display driver is a muitiplexer having
internal dispiay drivers and needs little circuitry for the dis-
plays. It receives buffered data lines (0 through 7), a write
line (the display), and a mode line which is an address line
from the microprocessor. The buffered address 1 (comple-
ment of address 1) and display generate the mode line. The
mode line and buffered data lines access memory locations,
inside the chip, which are scanned for driving the display. D1
through D8 are the main driver lines, from U3090, for groups
of displays used on the front panel.

U3082 is an input buffer. It is driven with the LOCK DE-
TECT line (from diagram 7) which also drives the out-of-lock
LED on the front panel. The trigger in (BURST TRIG IN) and
SYNC IN are signals from the CPU ISOLATORS (diagram
5).

The OVLOAD (Overload) line, from the output board (dia-
gram 15) detects clipping or excessive current from the out-
put amplifiers. This is sensed by the microprocessor through
U3082 and drives the current limit LED on the front panel
through Q5080.

The pot chip select, POT line from the address decoder,
U2060 (diagram 3) when received, allows the micro-
processor to enable data transfer from the inputs to the
data lines.

The PEN LIFT line at U3082, pin 17 is the sense point for
the GATE line from U2050 (diagram 5). This line also re-
ceives the AA 5001/SG 5010 INTERFACE signal which is
enabled via jumper, P3071 (diagram 6).

Pins 6 and 13 of U3082 are the front panel digital knob
detection lines from the two comparators, U3080A and
U3080B. They detect the digital pot input voltage swing of
approximately 2.5V from the threshold voltage set by
R3073 and R3070D. The pullup resistors (R2080 and
R2082) and a low pass filter (R3072, C3072 and R3071,
C3071) help to reduce the noise.

The LED DRIVER, U1101 drives the front panel LEDs for
RUN, PARAMETER, NOT ENTERED, ERROR, ADDRESS,
REMOTE, and outputs the phase lock reset line. It also
transmits the main trigger (being optically coupled to the
Burst circuitry board).

The BUFFERS, U3050A, UB050E, and U3050F receive
address lines from the CPU board (diagram 3) and output
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these lines (BAO through BA2) to U1101. Pin 13 (U1101) is
the data line, BD6 from U4090. This line, in conjunction with
the reset line is write selected through the LED line and
clears itself on power up.

The KEYBOARD ENCODER circuitry permits the use of
forty front panel keyboard function keys with a chip (U4090)
that is limited to 20 keys operation. Using U4092, U3092,
and U3070B with U4090 allows an additional 20 user func-
tion keys. The keyboard scanner, U4092 communicates
with the front panel keyboard (diagram 1) and operates us-
ing a set of keyboard drive lines, X1 through X4 and senses
a set of switched lines, Y1 through Y5. Lines Z1 through Z5
are diode coupled to drive lines Y1 through Y5, also from
the front panel keys.

If a front panel key intersecting an X-line and a Y-line is
pressed, the Y-line is detected but the corresponding Z-line
remains high. This causes a low on U3092 output, placing a
low on U3070B pin 9 (latch) after receiving a clock signal
from the DA (Data Available) line of U4092. If the front panel
key intersecting an X-line and a Z-line is pressed, it drives
U3092 output high and also pulls down on the Y-line.

U4092 scans the X-lines to determine if the Y-line was
active and debounces the appropriate key. When the key is
debounced, U4092 puts this data on the DOA through DOE
lines and sets DA (pin 13) which latches U3070B as de-
scribed previously.

U4090 buffers the data sent by U4092 and U3070B and
outputs it to the data lines, BD0O through BD7.

CPU ISOLATORS @ A12

The CPU lIsolators circuitry couples the CPU and the
floating secton of the instrument.

U2050 is an addressable latch. It drives the GATE line
that is protected from going above +5 V or below ground
by clamping diodes, CR1080 and CR2044. This line (PEN
LIFT) drives U3082, pin 17 (as previously described, dia-
gram 4), and connects to the power module and front panel.

The remaining output lines from U2050 supply the serial
write signals to the oscillator for programming the hardware.
Common data and latch lines are used for all serial informa-
tion. The five clock outputs: IM CK, BURST CK, AMP CK,
FREQ CLOCK, and the ATTENUATOR CK send informa-
tion to the five shift registers (diagram 13). One data bit is
placed on the data line, then clocked into the appropriate
shift register by pulsing the appropriate clock line. This pro-
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cess is repeated until the shift register is full. The LATCH
line {pin 12, U2050) is strobed to transfer this data to the

outputs. The number of bits required varies from 8, for the{ i

IM and Attenuator data words; 16 bits, for the Frequency
and Amplitude words; to 32 bits, for the Burst data word.
The BURST GATE (Burst Trigger Detector) from the front
panel or power module is protected from going above +5V
by diode CR2042. An internal diode in U3050B protects it
from going below ground. The inverter, U3050B output
drives the BURST TRIG IN and a set of latches (U3082,
diagram 4). The MAIN TRIG and the BURST GATE (through
U3050B) are OR’ed through U3052A. This output (high) re-
sets U3070A which resets U2080A. This causes the opto-
coupler, U2040 to turn off and outputs the trigger to the
output board (diagram 13). The FL PHASELOCK DRIVE
(Phase Lock Loop Drive) is optically coupled through U1030
and, as the trigger stops (the next V2 after that), the next
arriving enable signal clocks U2080A. This output (pin 13)
resets and the next phase lock loop drive pulse edge clocks
U2080A. This operation allows the MAIN TRIG or BURST
GATE pulses to elongate to the required length to trigger
U2080A by U3070A. U2080A assures this pulse is long
enough so it can be detected by the Burst circuitry.

The FL SYNC (Phase Lock Sync Line) from the output
board (diagram 13) is ground isolated by opto-coupler,
U1020. The couplers output is protected from going above
+5V and below ground by diodes CR1020 and CR1010,
and goes through series resistors to the power module and

to the front panel. \ ,

GPIB <s> A11

The GPIB interface circuits consist of the GPIB Interface,
U2081 and two GPIB Drivers, U2051 and U2071. U2051 is
used to transfer data and U2071 is used for handshake and
management lines. U2081 sends and receives data over the
IEEE-488 data bus via the GPIB driver, U2051 and commu-
nicates with the microprocessor via the bi-directional buffer,
U4082 (diagram 4). Data transfer is under the control of
commands from the IEEE-488 bus and control signals from
various circuits within the SG 5010.

Phase Lock Loop @ A1t

The phase lock loop circuitry fine tunes the frequency of
the main oscillator. It does this by phase locking the oscil-
lator to a square wave of the desired frequency. This square
wave is generated by another phase lock circuit which refer-
ences itself to the CPU crystal oscillator. There are, as a
result, two phase lock loops on the phase lock loop circuit

board. The first generates the accurate frequency, the sec ?‘

ond locks the low distortion sine wave to this frequency.
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Both the phase lock loop board and the main oscillator
receive the same frequency information from the CPU. This
consists of a 16-bit serial word having a 14-bit mantissa and
a 2-bit exponent. The 14-bit mantissa has a maximum value
of 16,383. This is used directly as the full scale value in each
frequency band. The 2-bit exponent selects one of the fol-
lowing decade bands: 10 to 163.80 Hz, 163.9Hz to
1.6380 kHz, 1.639 kHz to 16.380 kHz, and 16.39 kHz to
163.80 kHz. All bands represent a 10 to 1 range in fre-
quency except the bottom band which ranges 16 to 1. Each
binary value in the mantissa corresponds directly to the dis-
played frequency of the instrument. The diagram in Fig. 4-1
shows the bit order and gives a few examples.

U5151A and U5151D convert the 1 MHz microprocessor
clock to a 1 MHz reference suitable for use by the phase
lock loop circuitry. If an external 1 MHz is used, it is buffered
by Q6171 and associated circuitry. Jumper P6161 selects
one of these two signals which is fed to a divider chain
composed of U5151B, U5151C, and U5071A. The output of
this chain is an 8 kHz signal which is available at TP6061.
This signal is further divided by a counter chain in phase
lock loop IC U5061. This is a commercial “all in one” IC
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which is used for the bulk of the accurate frequency genera-
tion task. A block diagram from the manufacturers data
sheet is shown in Fig. 4-2. The internal reference counter
chain is set to divide by 16, this setting being accomplished
by logic zeroes on pins 1, 2, and 18 of U5061. The resulting
reference is 500 Hz, which is fed to one input of the phase
detector internal to the IC.

The other input of the phase detector is fed from a 4-bit
programmable counter. This counter divides the frequency
of its input by any binary number up to 16383 (2 to the 14th
power). A shift register and latch inside the IC accept the
serial frequency information from the CPU and convert this
to a 16-bit parallel word. The bottom 14 bits (the mantissa)
are used as the preload information for the counter while the
top two bits are available as open drain outputs on pins 13
and 14 of the phase lock loop IC, U5061. These are pulled
and used to drive the range changing circuits on the board.
The serial frequency information is input to the IC on the
CLOCK, DATA, and ENABLE pins from the FREQUENCY
CLOCK, DATA, and LATCH lines. The clock line is filtered
to prevent false triggering of the IC by glitches from the
CPU.

} Exponent

| x100
x10
8192

| 4096

| 2048

=
(7]
o

Frequency

163.80 kHz
16.380 kHz
1.6380 kHz
163.80 Hz
4.096 kHz
4.099 kHz
2.000 kHz
100.00 Hz
10.00 Hz

| 1024
512
| 256
128

64
32
1

P o< o ~ LSB

4331-60

Fig. 4-1. Frequency word bit patterns.
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U5041, Q5033, Q5031 and associated components form
a voltage controlled oscillator which spans the range of
500 kHz to 8 MHz. Q5031 is used as a current source. lts
output charges C6031 forming a ramp which is seen by
U5041A. When the voltage on the capacitor reaches the
input threshold of the inverter, the inverter output goes low.
This is inverted and buffered by three more gates from the
same IC, and used to drive Q5033 which discharges the
capacitor. When this happens the voltage on the capacitor
drops below the threshold of the inverter, turning off the
discharge transistor, causing the cycle to repeat. There is
enough delay in the four gates to insure that the capacitor is
fully discharged before the cycle repeats itself. CR5031,
CR5041, R4041, and R4043 linearize the voltage to fre-
quency characteristics of the VCO maintaining near con-
stant gain for the complete loop. U5041C and U5041D
buffer the discharge pulse from the VCO. This pulse signal
drives the input of the programmable counter in the phase
lock loop IC and drives a divider chain for later lockup with
the main oscillator. The frequency of this oscillator will ‘be
500 times the mantissa of the frequency word when the
loop is locked.

The output of the phase detector on pin 6 of U5061 is a
series of pulses whose width and polarity vary with the di-

rection and magnitude of the phase error between the di-
vided-down VCO and the 500 Hz reference. These pulses
are converted to a dc voltage by the loop filter consisting of
UB061A and its associated parts. This voltage drives the
input of the VCO, forming a complete loop. The VCO drive
voltage is available on TP6041 and ranges from —8 V at the
highest frequencies to +2 V at the bottom frequency of the
instrument. This voltage is also connected to U6061B which
is used as a comparator. This senses when the frequency of
the oscillator is programmed below approximately 4000 in
any of the decade bands and goes low. In other words, the
output of UB061B is low from 10 Hz to approximately
40 Hz, 164 Hz to 400 Hz, etc. This information is used to
change loop filter time constants in the second phase lock
loop.

The lock detect output of U5061 is a series of pulses at
the reference frequency of 500 Hz. When the loop is locked,
the pulses are a few nanoseconds wide. When the loop is
unlocked, the pulses become much wider. This output, on
pin 8 of U5061, is fed to a pulse width detector consisting of
U5091B, R5101, and C5101. When the pulses get wider,
approximately 1 us, the output of U5091B goes high. This
drives the lock detect line and resets the phase comparator
circuitry of the second phase lock loop. The reset input of

RA2 O—>»{ 2
RA1 O—>»{ 1 12 x 8 ROM Reference Decoder
16 RA0O O—>{ 18
o T S
YYYVY) YYYYYYYY 8
17 Lock o LD
Oscy, 2 +2 > 12-bit + R Counter | Detect
A
5
Voo O——> f > Phase 6
Ref,, oiod— . ) Detector |——O PDoy
7 f\/ g A
Vss o—>
4
9 J Phase |——O OR
f,, 14-bit ~ N Counter Detector 3
B ——O 0V
14
v Y YIEINERYERY w2
12 13
Enable O Latch 3> Latch O SwW1
AAAA AAAAAAIJ A A
Data O Li
ata > . 2
14-bit Shift Register 2-bit Shift
E Register
10 I
Clock O—
4331-61

Fig. 4-2. Manufacturers block diagram.
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this flipflop is connected to the CPU, enabling the second
phase lock loop to be shut down under microprocessor
control.

The output of the first phase lock loop is divided down
and used as the reference in the second phase lock loop.
U50718B and U6091 form the reference divider chain for the
second phase lock loop. U5071B divides the VCO by 5,
providing a signal that is always 100 times the mantissa of
the frequency word. This is available on TP6101 for use in
verifying the operation of the first phase lock loop. When
connected to a counter it should read the same as the pro-
grammed frequency, ignoring the decimal point and expo-
nents. U6091 divides this frequency by powers of ten to
produce a square wave at the same frequency as the pro-
grammed frequency. The divider ratio is selected by the
logic levels on pins 1 and 2 as shown in Table 4-11.

The output of this divider chain is fed to a discrete phase
detector consisting of dual flipflop U5121, quad nand gate
U5111 and diodes CR5101 and CR5103. The other input of
this phase detector is a ground referenced version of the
main oscillator output. The two inputs are the clock inputs
of the dual flipflop. When one input has a rising edge, a high
is clocked into the respective flipflop output. When both out-
puts are high, the output of nand gate U5111A goes low
causing the output of nand gate U5111D to go high, reset-
ting the flipflops. If the reference has a positive clock edge
first, the Q outputs of U5121A and U5121B will both be low,
causing a net negative output from the phase detector. If
the two rising edges are in phase, the output of the phase
detector will not go high or low (the diodes will always be
reverse biased). U5111C acts as a lock detector by compar-
ing the two Q outputs of the dual flipflop. If the input signals
are always in phase (the loop is locked), the two Q outputs
are always high. The output of U5111C will then be low,
indicating a tocked loop.

U6121, U5131, and associated resistors and capacitors
form the loop filter for the second phase lock loop. Its func-
tion is to smooth the pulses from the phase detector into a
dc voltage which will fine tune the main oscillator to the
correct frequency. The CMOS switch U5131 changes the
time constants of the filter to optimize the stability, fre-
guency settling time, and distortion of the overall loop. Be-
cause of the wide frequency range (10 Hz to 163 kHz) of the
second loop, the time constants of the filter are changed
every half decade as shown in Table 4-21. The three control
bits to run the CMOS switch come from the exponent bits of
the frequency word and the output of U6061B. CR6123,
CR6125, and R6125 clamp the free end of C5141 providing
a two pole system response for large perturbations to the
loop. VR6161 provides level shifting to optimize the useful
range of the operational amplifier output. Q5161 and Q4161
linearize the voltage-to-frequency characteristics of the
main oscillator fine tuning. The TUNE- signal is connected to
the anode end of an LED in an optically isolated
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photoresistor fine-tune circuit in the main oscillator. As more
current flows through the LED, the frequency of the oscil-
lator goes up. This corresponds to a more negative voltage
at the output of U6121A. As the output of U6121A goes
more positive, the oscillator frequency goes down.

When a new frequency is programmed or when the first
phase lock loop becomes unlocked, the flipflop US091A is
set. This shuts down the phase detector and resets the ref-
erence divider of the second loop. At the next positive edge
of the oscillator clock, the reset will be released, causing the
reference divider and the oscillator to start in phase. Any
phase error at the end of the cycle will be due only to a
frequency difference between the two and will not depend
on the initial conditions of the circuitry. This substantially
reduces the settling time of the loop at very low frequencies.

Main Oscillator A14

The main oscillator is a state-variable type, using three
operational amplifiers. Two amplifiers are used as integra-
tors while the third is used as an inverter. When the overall
loop gain of this circuit is unity, the loop will oscillate. The
frequency of this oscillation will be the frequency at which
the gain through both integrators and the inverter add up to
unity. This is determined by the resistors and capacitors
around the integrator operational amplifiers and the input
and feedback resistors around the inverter operational am-
plifier. The integrator components are tuned by JFET
switches switching binarily weighted resistors and decade
weighted capacitors. The fine frequency adjustment is ac-
complished by varying the input resistor of the inverter while
the initial frequency setting is done by adjusting the feed-
back resistor of the inverter. Switching of all resistors and
capacitors is done in pairs (with two exceptions) to maintain
balanced levels in the integrators.

Both the phase lock loop board and the main oscillator
receive the same frequency information from the CPU. This
consists of a 16-bit serial word having a 14-bit mantissa and
a 2-bit exponent. The 14-bit mantissa has a maximum value
of 16,383. This is used directly as the full scale value in each
frequency band. The 2-bit exponent selects one of the fol-
lowing decade bands:10 to 163.80 Hz, 163.9Hz to
1.6380 kHz, 1.639 kHz to 16.380 kHz, and 16.39 kHz to
163.80 kHz. All bands represent a 10 to 1 range in fre-
quency except the bottom band which ranges 16 to 1. Each
binary value in the mantissa corresponds directly to the dis-
played frequency of the instrument. The diagram in Fig. 4-1
shows the bit order and gives a few examples.

The two shift registers U081 and U8071 convert the 16-
bit serial word to a parallel word. These shift registers, like
all shift registers in the floating portion of the instrument,
operate on —15V and ground. This makes direct connec-
tion to the JFET switches possible, significantly reducing the

'Refer to the Manual Change Information, at the back of this manual, for Tables 4-1 and 4-2.
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circuitry. The two most significant bits, the decade expo-
nent, are decoded by U8061C, U8S0B1E and UB061F into
the format necessary to drive the JFET switches selecting
the capacitors. As with the shift registers, this gate package
operates from —15 V and ground. When both bits are low
(the 10 Hz to 163 Hz band) the outputs of all three gates are
high (0 V), causing all three pairs of capacitors to be
switched in. The JFETs which do the switching need to be
very low resistance for low distortion operation, so two de-
vices are used in parallel. When the least significant decade
bit is high (the 163 Hz to 1.63 kHz frequency band), the out-
put of U8061C goes low, taking the 0.5 uF capacitor out of
the circuit. Resistors R2081, R3081, and R4081 precharge
the capacitors to the correct potential to start the oscillator
when they are switched in again. When the most significant
bit is high (the 1.63 Hz to 16.3 kHz band), the outputs of
both U8061E and U8061C are low, causing both the 0.5 uF
and 0.05 uF capacitors to be switched out of the circuit. If
both bits are high (the 16.3 kHz to 163 kHz band), the out-
puts of all three gates are low, removing all three capacitors
from the circuit.

Frequency selection within a decade band is done by
switching resistors in parallel, raising the frequency as more
resistors are switched in. The MSB of the mantissa is 5 kQ,
including the JFET resistance. This corresponds to 8192
counts in the mantissa, meaning that at a frequency of
81.92 Hz only this bit will be high. The next most significant
bit is 10 kQ corresponding to a count of 4096. The third bit is
20 kQ resulting in a value of 2048 counts, etc. When more
than one bit is on, the counts add linearly to produce the
final frequency value. All resistors are switched in pairs of
binarily increasing value except the last two. The imbalance
in levels caused by adjusting only one integrator is insignifi-
cant for these very small bits. Only twelve of the fourteen
mantissa bits are used for oscillator tuning. The last two are
accomplished through the phase lock loop circuitry. The re-
sistor and capacitor tolerances as well as component drift
are also taken up by the phase lock loop.

U4121 and associated resistors form the inverter stage.
At nominal tuning, this stage has a gain of approximately
2.1. This results in 4.2 Vrms at the operational amplifier out-
put for an oscillator output of 2.0 Vrms. Fine tuning of the
oscillator by the phase lock loop is accomplished by adjust-
ment of the gain of this stage using U1121. Driving more
current through the LED of the opto-isolator decreases the
resistance of the opto-isolator, raising the gain and the fre-
quency. When the current decreases through the LED, the
opto-isolator resistance goes up, lowering the gain and de-
creasing the frequency of the oscillator. The resistors
around the opto-isolator decrease its tuning range to +2%,
and reduce the sensitivity of oscillator amplitude to changes
in the opto-isolator.

The non-ideal characteristics of operational amplifiers
and capacitors make the oscillator level inherently unstable
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and unpredictable. It is therefore necessary to provide some
means of stabilizing the oscillator amplitude. This may be
accomplished by providing a slight amount of the 90° phase
sine wave signal to the integrator stage and regulating the
amplitude and polarity of this feedback to keep the oscillator
amplitude at the correct value. This feedback path is pro-
vided by R2123, R2125, and R4117. JFET Q5121 normally
provides control of the amount of this feedback by acting as
a voltage variable resistor working against R4117. The lev-
eler circuit of diagram 9 produces the control signal for this
JFET by looking at the oscillator output and comparing it to
a reference. When the gate of the JFET is pulled to ground
the FET turns on and increases the oscillator amplitude.
Driving the gate with a negative voltage will decrease the
oscillator amplitude. Once the correct oscillator level is es-
tablished, the JFET will be driven to a resistance that main-
tains this amplitude constant. For large changes in oscillator
level, there is another pair of FETs (Q3121 and Q5123)
which are used as switches to drastically change the
amount of feedback and rapidly bring the oscillator close to
the correct level. These FETs are fed from another control
signal called SPEED-UP.

Q2051, Q2053 and associated components provide a
clamp circuit to prevent the output from ever increasing
more then one dB above the correct level before it is
clamped. This improves amplitude leveling time and pre-
vents the device under test from seeing too great an ampli-
tude. R5082 provides bias current compensation for U5091
since the leveling circuit is sensitive to the changing dc off-
sets it would otherwise produce. R3121 allows adjustment
for initial capacitor set nominal value. Although they are
matched very closely, they do not have a very tight initial
tolerance.

Leveler @ A14

The leveler circuit has the job of maintaining the oscillator
amplitude constant at 2 V, independent of changes in fre-
quency and component value. It looks at the amplitude of
the oscillator output and adjusts the gain of the 90° feed-
back to maintain the amplitude constant. The leveler has
two paths, a high accuracy medium speed path which es-
tablishes exactly 2 V and a fast leveling path to quickly re-
store proper amplitude when severe transients occur such
as changing decade capacitors.

The two integrators in the state variable oscillator pro-
vide sine waves which are 90° out of phase. If the output of
the oscillator is taken as the 0° reference, the signal labeled
“90°" leads this sine wave by one quarter cycle. When the
oscillator output is at a positive peak, the 90° signal will be
crossing zero in the negative direction. At negative peaks,
the reverse is true. These two signals are both used in the
leveler to provide information about the amplitude of the
oscillation at any given time.
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The high accuracy leveler path uses a sample and hold
circuit to measure the peak amplitude of the sine wave and
maintain this at 2.828 V. The 90° signal is fed to a compara-
tor (U2171A) which senses its zero crossings. As the signal
goes below zero, the output of U2171A goes high. Buffering
and inversion is provided by U2181B which, in turn, drives a
sample and hold IC U1151, placing it in the hold mode.
Since the oscillator output is now at a positive peak, the
sample and hold output is a voltage which can be used as a
measure of the sine wave amplitude. This output is sampled
by another IC U1141 which provides a iong hold-time ca-
pability and eliminates ripple at its output when the first IC
goes into the sample mode again. U2181A, R2173, C1173,
and CR2173 form a one shot which places the second sam-
ple and hold in the sample mode for only a short time during
the hold time of the first sample and hold.

The sample and hold output is now a dc voltage equal to the
peak value of the previous cycle of the sine wave. This volt-
age is compared against a reference derived from the nega-
tive supply in integrator U5131A. When the oscillator output
is greater than 2.828 V, the operational ampiifier output will
go more negative. When the output is too small, the opera-
tional amplifier will go more positive. The resulting voltage
drives the level control FET Q5121 in the main oscillator.
This serves to maintain the oscillator amplitude at the cor-
rect value. This voltage is available at TP5111 and should
be twice (approximately —6 V) the pinch-off voltage of the
FET when the oscillator is leveled.

RT1141, R3141, and R1135 provide compensation for
bias current in U1141-6. Q2150 and R2150 pravide filtering
of the sample and hold signal below 1.63 kHz to reduce the
effects of noise on the output amplitude. Q3141 and Q4133
change the time constants of integrator U5131A to optimize
the settling time of the circuit at different frequencies.

Quad-comparator U5151 and associated components
provide fast amplitude information to the speedup circuit
FETs Q3121 and Q5123. At any instant in the cycle of a
correctly leveled oscillator, the amplitude of at least one of
the two signal phases will be within 0.707 of the peak ampli-
tude. By comparing these two signals against both positive
and negative references slightly less than 0.707 times the
2.828 V peak value (1.9 V) we can detect if the amplitude is
low. The outputs of these four open collector comparators
are “wire-ANDed” together to provide a signal which goes
low if at least one phase is at a sufficient amplitude. If all
four phases are low in amplitude, this signal goes high, turn-
ing on the speedup FETs and very quickly raising the level
to the correct value. R3157 and C3151 provide filtering of
this output to reduce high frequency distortion from power
supply noise. Since the normal operating voltage at the out-
put of U5091 (the 90° signal) is 1.43 (the square root of the
inverter gain) times higher than the 0° amplitude, R3177
and R4171 attenuate the signal down to the same
amplitude.
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IM Oscillator and CCIF/SMPTE Circuits A4

The IM oscillator is a simplified version of the main oscil-
lator. It is a state-variable design with only eight discrete
frequency selections. U7011B and U7051A are the two inte-
grator operational amplifiers, while U7011A is the inverter
operational amplifier. Only resistors are switched to affect
selection between the eight frequencies. The eight frequen-
cies are decoded from a 3-bit binary word as shown in the
table on diagram 10. The inverter stage operates with a
nominai gain of unity making all levels within the loop the
same. Initial calibration of frequency is accomplished by ad-
justing the gain of the inverter stage.

Frequency selection is achieved by decoding two of the
three frequency bits to four frequency states and using the
last bit to shift these by a factor of two. All JFETs are se-
lected in pairs, maintaining balance between the integrators.
With all frequency control bits low (— 15 V) all JFETSs are off.
This sets the oscillator to 80 Hz. When the LSB FQ is high,
Q8023 and Q9041 turn on, reducing the tuning resistors and
raising the frequency to 100 Hz. When only bit F1 is high
(0 V), Q8021 and Q8031 turn on raising the frequency to
125 Hz. Driving both bits high turns on not only the two
pairs of JFETs described above, but through CR9033,
CR9031, and R9031 turns on Q9021 and Q9043. This
switches in three pairs of resistors in parallel, raising the
frequency to 500 Hz. The third frequency control bit oper-
ates Q7021 and Q7031, lowering each of the frequencies by
a factor of two by attenuating the input to the tuning resis-
tors by a factor of two. Resistors R8021 and R9059 com-
pensate for the source resistance of the resistor divider
network. R8023 and R9057 adjust the frequency ratio in the
125-60 Hz selection to be slightly off of 2 to 1.

The leveling circuit for the IM oscillator rectifies the out-
put signal with CR6023. This current is compared against a
reference developed by R6031 in the integrator Q6033. The
output of this stage adjusts a peak detector formed by
Q6031, C7031, and C5023. Signal peaks are captured and
used as a fast indication of oscillator amplitude but the dc
path formed by the rectifier and integrator supplies the high
accuracy leveling. Resistor R6021 provides a ripple current
cancelation to reduce distortion generated by ripple on the
leveling FET (Q5011) gate voltage. Operation of this JFET is
identical to Q5121 in the main oscillator.

A —15V/0V sync signal is generated by Q7051 and
Q7151. They compare the inverter output to ground, supply-
ing a sync signal in phase with the oscillator output.

CCIF signals are generated by muitiplying the main oscil-
fator output by the IM oscillator output. The output of the
multiplier is then filtered to remove any residual low fre-
quency energy which would show up as CCIF difference
tone distortion. The heart of the multiplier is a dual JFET
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which is used as a voltage variable resistor. The IM oscil-
lator signal is applied through R4045 to the drains of the
two FETs. This attenuates the amplitude down to approxi-
mately 100 mV to maintain linear operation of the FETs. The
sources of the FETs are connected to the summing junc-
tions of two operational amplifiers (U4011 and U3041) wired
to difference the currents coming out of the FETs. When no
signal is applied to the gates, the currents from the FETs
cancel, giving no output. Adjustment of the gain through
U3041 is accomplished by R4033 allowing for slight mis-
match of FET characteristics. The main oscillator signal is
applied differentially to the gates of the FETs by U4051.
This gives a balanced modulator effect, canceling even or-
der nonlinearities in the process. Gain of the entire multiplier
is adjusted by R4031 and compensates mainly for variations
in the pinch-off voltage of the JFETs. When the CCIF signal
is not selected, Q4023 shorts it out to prevent interference
with other modes of the generator. The output signal from
the multiplier is amplified and filtered by a six-pole guasi-
elliptic highpass filter. This has a cutoff frequency of 2 kHz
with a notch in its response at 500 Hz. Resistors R2011,
R3011, R3031, and R3033 provide the gain while R2021
introduces the 500 Hz notch.

External Input/Output Selector @ A14

U8091 is an 8-bit shift register which accepts a serial
word from the CPU and latches it to supply control signals
for the IM oscillator, burst circuits, and output selector. The
three least significant bits of the register output are routed
to the IM oscillator for frequency control. The next two bits
are used to control the burst generator and enable the vari-
ous modes. The three most significant bits of the word are
used to select the desired output waveform. Table 4-3!
gives the bit patterns for the eight output functions. These
three bits drive a one of eight decoder U8181, which en-
ables and disables the various circuitry for the generation of
each signal. This IC is a CMOS analog switch whose input
is tied to —15 V and whose outputs are all pulled high (0 V)
by resistors. As each function is selected, the corresponding
output is pulled low and the others are pulled high.

These three bits are also used to control two analog
switches U8111 and U8171 which select the signal output
and sync output respectively. The sync output selector
U8171 is a CMOS selector which also runs on —15V and
ground. Its inputs are the sync signals SIN2, IM SYNC,
SQR SYNC, and BURST SYNC generated by their respec-
tive circuits. There is no EXTERNAL sync. These three bits
are also level-shifted to interface to JFETs Q8101 and
Q9101. These are driven from transistors Q8122 and
Q8102 respectively. The CCIF signal is also needed in the
CCIF multiplier, so it is buffered by US061A and U8061D to
prevent interaction.

The SMPTE/DIN signals are generated by mixing resis-
tors R7065, R7067, and R7069. When the SMPTE/DIN
mode is not selected, the signals are shorted out by Q8051.

The EXT INPUT connector on the front panel is con-
nected to J5141 by a two conductor shielded cable. This
signal is buffered by a differential input amplifier consisting
of U5131B and associated resistors. C5131 and C5133 pro-
vide bandwidth limiting. Q6141 and Q6131 short the exter-
nal input when it is not selected, reducing interference from
signals which may be present. The control signal for the
FETs goes low when the EXT INPUT is selected.

Square Wave Generator and Burst
A14

The 0° sine wave signal is converted to a square wave
by comparator U2171B and nand gate U2181C. Positive
feedback is added to provide hysteresis. The 0 V/+15V
output of this circuit is level shifted by VR5171 to
—15V/0 V. This is fed to decade divider U9151 and some
of the burst circuitry. The buffer output of the divider (non-
divided) drives the remaining portions of the burst circuits,
the phase lock loop, and the sync output.

Circuitry

The divided output of U9151, wired as a divide-by-10, is
used as the square wave output signal. It is level shifted by
R9135 and R9137 to center it about ground. R9133 and
R8143 attenuate the square wave to match the peak ampli-
tude of the other waveforms (2.828 V). C8131, R9131, and
C9141 limit the risetime of the square wave to prevent slew
rate limiting of any succeeding stages. The square wave
sync is also derived from the output of the divider.

The burst circuitry is designed to provide up to 65535
cycles of burst on and 65535 cycles of burst off. The same
16-bit counter is used for both on and off cycle counting.
The CPU sends a 32-bit serial word representing the on and
off cycle information. This is stored in shift registers U5171,
U5181, U7171, and U7181 which have tri-state outputs.
The on and off cycle registers have their outputs tied to-
gether, and the output enable pins are used to select one or
the other. The burst counting is done by a pair of 8-bit pre-
settable down counters U7161 and U5161 which are loaded
with the appropriate value from the shift registers. When the
counters finish a count cycle they pull their ZD (Zero Detect)
pin low. Since this is connected to the SPE (Synchronous
Preset Enable) pin, the counters load themselves at the next
clock edge. The ZD output also drives the J and K inputs of
a JK flipflop U8161B wired to toggle on the next clock edge
it sees. The outputs of the flipflop drive the OE (Output En-
able) pins of the shift registers causing the correct count
value to be loaded into the counters for the next count cycle.
This creates a burst of on cycles or off cycles one longer
than the count stored in the shift registers. The difference is
corrected by the microprocessor when it writes the value
into the registers. One output of the flipflop is fed through
U7151F to a JFET, Q8121, which gates the burst signal on
or off. When the gate is high (0 V) the burst is off, while
when it is low (—15 V) the output is on. A resistor divider
formed by R9123 and R9121 creates the 10% burst signal

1Refer to the Manual change Information, at the back of this manual, for Table 4-3.
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while the signal on the drain of Q8121 is the 0% burst.
U7151F and C9121 compensate for the charge injection
from the gate of Q8121.

When the FL. BURST GATE line is low, the circuit works
normally. When this line is high the burst signal is truncated,
the output is turned off, and the counters are reset to the
start of an on count. This line is a floating version of the
burst gate input on the front panel ORed with a signal from
the CPU. Flipflop U8161A insures that this always occurs at
the zero crossing of the signal. U7151D, U7151C, and
U7151F enable two additional modes of burst operation.
When the COUNTED/GATED line and the CT INH (Count
Inhibit) are both high (0 V) the circuit works as described
above. When the CT INH line is low, the counters are held
in the clear condition preventing any counting and maintain-
ing the output on. The FL BURST GATE line may then be
used as a gate line without interference from the counters.
When the CT INH line is high and the COUNTED/GATED
line is low, the counters will be stopped at the end of an on
count by U7151C. The counters may then be reset to the
beginning of an on count by pulling the FL BURST GATE
line high momentarily. One complete on count will then oc-
cur before the output is turned off, and the line counters
stopped. In this mode, the on cycles count will be the same
as the value stored in the on cycles shift register. The CPU
makes the necessary one count adjustment when modes
are changed.

Amplitude DAC A13

In the SINE mode, the amplitude DAC takes the constant
2 Vrms signal (or equivalent peak-to-peak voltage in modes
other than SINE) provided by the Oscillator board and
changes its amplitude to provide 20 dB of variable ampli-
tude to the output ampilifiers. The DAC has two stages; the
first stage has a “fine tune” range of 2to 1 (or 2.5 to 1 in the
2 to 5 ranges), accomplished with ten bits of modified binary
steps. The second DAC stage performs a coarser “range
switch” at the 1-2-5 amplitude points (front panel reference),
or the 2-5-10 amplitude points in the UNBALanced mode. It
also performs two additional gain reductions—one to pro-
vide 20 dB of attenuation for the lowest output voltage scale
(+0.2 mV to 2 mV, BALanced mode), and the other to re-
distribute the DAC gain to reduce noise in the iowest 8 dB
(BALanced) or 6 dB (UNBALanced) of any 20 dB range
(2.005 to 5.000, BALanced). These gain changes are ac-
complished by using FETs to switch resistors to the sum-
ming node of operational ampilifiers. When the FET gates
are high (0 V), the FETs conduct and connect the resistors
at the drain leads to the summing node. The FETs are
turned off by —15 V at the gates. In order to reduce high
frequency distortion caused by the nonlinear off-capaci-
tance of the FETSs, resistors such as R3056A-G are con-
nected to common from some FET drains. In lower
impedance branches, the FET drains are connected to com-
mon through PNP transistors such as Q4056 to prevent
nonlinear feedthrough when the FETs are off. The binary

Theory of Operation—SG 5010

scheme of the DAC is modified in the most significant bits to
reduce distortion due to current through the nonlinear FET
on-resistance. By splitting the two most significant bits and
turning both on to obtain the MSB, the current through any
one FET is reduced, reducing the accompanying distortion.
The network consisting of C4051, C4061, R4056, and
R4059 controls the rise time and slew rate of the square
wave signal and also helps determine high frequency ampli-
tude flatness in sine wave mode. Capacitor C4065 reduces
distortion above about 50 kHz by feeding a slight amount of
the signal around the input stage of U4060. Resistors
R4061 and R4062 provide a “ground sense” back to the
Oscillator board to reduce common mode signals between
the oscillator and the DAC commons. Table 4-4 shows cer-
tain “key” voltages at which only one FET is on (high) and
should aid in troubleshooting the first stage of the DAC.

At the given SG 5010 voltage setting, check that only the
indicated FET is on by measuring its gate voltage. Hi = 0 V;
Lo (oroff)f = —15 V.

The second stage of the DAC is U4032 with gain-switch-
ing FETs Q3033, Q3044, Q4031, Q4033, Q4042, and
Q4043. The latter four FETs change the gain in a 1-2-5 se-
quence by various parallel combinations. The four PNP tran-
sistors on the FET drains serve the same purpose as those
in DAC1—they reduce high-frequency distortion caused by
nonlinear FET off-capacitance. Q4031 turns on to reduce
the gain by 20dB in the lowest voltage ranges of the
S5G 5010 (0.2 mV to 2 mV, BALanced), and Q3033 changes
the gain distribution by 6 dB (with a concurrent change in
input FETs) in the lowest 6 dB (UNBALanced) or 8 dB (BAL-
anced) of each 20 dB voltage range to reduce noise. R4030,
R4020, and C4020 help reduce high frequency distortion.
This stage is two-pole compensated by C4032, C4031, and
R4031 to improve high frequency performance. Table 4-5
shows which DAC2 FETs are on for any desired output volt-
age and should aid in troubleshooting the DAC2.

The signal from U4032-6 feeds both power amplifiers in
the UNBALanced mode, or is inverted by precision inverter
U4031 to provide a 180 degree phase-shifted signal to one
power amplifier in the BALanced mode. U4031 is feed for-
ward compensated by C4034 and R4032 for best square
wave performance. R4028 permits the inverter gain to be
precisely set to provide equal amplitude out-of-phase sig-
nals at the + and — output connectors (referenced to
common).

The data (“amplitude word”) that programs the DAC
comes from the CPU by way of the Oscillator board. This
16-bit word is shifted into registers U4041 and U3061 which
store it to control the DAC FETs. The data logic is high =
OV,low = —15V.
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Table 4-4
FINE AMPLITUDE DAC TROUBLESHOOTING

Hi=0V,Lo=-15V

Ampl. SG 5010 Voltage
Word aU4041 aU3061 a3FET (gate) Setting
Bit # Pin # Pin # Q# (BAL Mode)
6 LSB 12 — Q4052 2.005
7 11 — Q4053 2.010
8 — 4 Q3051 2.020
9 — 5 Q3052 2.040
10 — 6 Q3055 2.080
11 —_ 7 Q4051 2.160
12 — 14 Q4054 2.320
13 — 13 Q3053 2.640
14 — 12 Q3054 3.280
15 MSB — 11 Q4055 4.305b
aCheck for approximately 0 V.
bQ4055 turns on at this voltage; however other FETs remain on.
Table 4-5
COARSE AMPLITUDE RANGES
Hi=0V,Lo=-15V
Ampl MODE UNBAL BAL
Word
Bit # u4041 FET 1.002- 2.005- 5.010- 2.005- 5.010- 10.02- OFF
Pin # Q # 2.000 5.000 10.00 5.000 10.00 20.00 (BAL &
(10.60) (21.2) UNBAL)
Except 0.2-1.000 mV range Except 0.2-2.000 mV range
0 4 Q4031 Lo Lo Lo Lo Lo Lo Hi
1 5 Q3033 Hi Lo Lo Hi Lo Lo Hi
2 6 Q4043 Hi Lo Hi Lo Lo Hi Lo
3 7 Q4033 Lo Lo Hi Lo Lo Hi Lo
4 14 Q3044 Lo Hi Hi Hi Hi Hi Lo
5 13 Q4042 Lo Hi Hi Hi Hi Hi Lo
(mV) 0.1- 0.200- 0.501- 0.200- 0.501- 1.002-
(mV) 0.2 0.500 1.000 0.500 1.000 2.000
0 4 Q4031 NA Hi Hi Hi Hi Hi
1 5 Q3033 NA Lo Lo Lo Lo Lo
2 6 Q4043 NA Lo Hi Lo Lo Hi
3 7 Q4033 NA Lo Hi Lo Lo Hi
4 14 Q3044 NA Hi Hi Lo Hi Hi
5 13 Q4042 NA Hi Hi Hi Hi Hi
4-12
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OUTPUT AMPLIFIERS @ A13

Since the two output ampilifiers shown on diagram 15 are
identical, only the top amplifier in the drawing will be dis-
cussed. The only difference between the amplifiers is that
the lower ampilifier has its input switched between U4032
(BAL) or the inverter U4031 (UNBAL) by K3031-S1. The two
amplifiers are driven in phase and connected in parallel after
the attenuators for UNBALanced operation (the — output is
switched to common), or they are driven 180° out of phase
(U4031 provides the phase inversion) and feed the + and —
OUTPUT connectors respectively, in BALanced mode. This
connection provides twice the output voltage between +
and — OUTPUT connectors (with common half-way be-
tween the outputs but able to float above chassis ground)
because the one amplifier swings positive to “+V” volts
peak, the other amplifier swings negative to “—V” volts
peak.

The amplifier consists of a differential input stage fol-
lowed by a voltage gain stage and then a high-current out-
put stage. This topology is very similar to high-quality audio
power amplifiers. The differential input stage is formed by
Q3031 and Q2036. Resistor R3033 supplies about 1 mA of
emitter current to the differential pair which split it equally
under quiescent conditions. A current mirror image consist-
ing of diode-connected Q3032 and Q2037 is the load for the
differential amplifier. The output of this first stage is buffered
by emitter follower Q2034 and fed to voltage gain stage
Q2035. Diodes CR3031 and CR2031 control the clipping
characteristics of the amplifier by preventing saturation of
individual stages. The voltage gain transistor Q2035 has a
very small emitter resistor (R2037) but its load is the current
source consisting of Q2033 and R2033, so its gain is very
high. Q2033 and R2033 form a quasi-current source be-
cause Q2033's Vbe is relatively constant with signal, so the
current through R2033 is relatively constant. Q2033 also
serves as an emitter-follower buffer to the output transis-
tors, as does Q2038. The emitter resistors of these follow-
ers are split. Boot-strap capacitors C2032 and C1031 are
connected from the split points to the amplifier output to
increase signal swing capability. The output stage consists
of two parallel-connected transistors from each buffer (one
pair for each signal polarity) with separate emitter degenera-
tion resistors to force equal current sharing. The output
transistors are Q2031 in parallel with Q1031, and Q1032 in
parallel with Q2032. C2022 increases the collector to base
capacitance of the NPN transistors to match that of the
somewhat slower PNP’s, creating a symmetrical load on the
buffers for improved high frequency distortion. Diodes
CR1033 and CR1034 act against the voltage drop across
the emitter ballast resistors to provide output current limit-
ing for the amplifier. When the voltage across the 4.7 Q re-
sistors exceeds two diode drops, these diodes turn on and
divert base current from the drivers. Resistor R2032 sets
the voltage difference between the bases of the driver tran-
sistors, thereby establishing the quiescent current in the
output stage. Any dc offset appearing at the amplifier output

Theory of Operation—SG 5010

is integrated by servo-amplifier U3031B and associated
components, which drives the base of Q2036 to reduce out-
put offset to 0 =10 mV. Capacitor C2033 provides domi-
nant pole compensation for the amplifier while C3041 and
R3040 provide feed forward compensation for best square
wave response. Diodes CR1031 and CR1032 protect the
amplifier from signals sourced back into the SG 5010 output
connectors. The gain of the amplifier is fixed at 2.57 by
R3034 and R3036. TP1012 (TP1011 for the other amplifier)
provides a convenient point at which to test amplifier opera-
tion (before any relays or output attenuation). Operational
amplifier U3031A monitors the summing node of the output
amplifier to provide an indication of clipping or overload.
Threshold detectors U3032A-D detect when the summing
node moves away from 0 V and inform the CPU via opto-
isolator U1022 and the OVLD line (J1051-19). This line is
normally high (+5 V) and goes low (about chassis ground)
when overload occurs.

OUTPUT ATTENUATORS AND SWITCHING

The amplifier outputs as measured at TP1012 or TP1011
are designed to run between 1 Vrms and 10 Vrms (2 to
20 Vrms into a balanced load). Full +28 dBm output
(21.2 V, open-circuit, BAL) is generated by programming the
DAC to maximum gain. To obtain lower output voltages,
attenuators having 20 dB per step (R2011 and R2012) and
an impedance of 25 2 are used to divide the output voltage
to lower levels. Relays K1021, K1013, and K3012 select
progressively lower voltage taps on the attenuators. (The
iowest 20 dB voltage range is provided in the second stage
of the DAC, as discussed earlier.) For the highest output
voltages (2 V to 21.2 Vrms), relay K1011 switches the am-
plifier outputs to fixed 25 Q resistors and removes the rest
of the attenuator networks to minimize loading. These resis-
tors (or the attenuator impedance) provide the 50 Q source
resistance of the SG 5010. This resistance can be increased
to 150 Q or 600 Q by switching in additional series resis-
tance contained in the attenuator hybrids. K3011, when
open, inserts an additional 275 Q in each attenuator, which,
when added to the 25 Q attenuator impedance, gives 300 Q
per side, balanced (600 Q total). Relay K4011 closes to put
61.11 Q in parallel with this 275 @ resistor, giving 50 @ plus
25 Q, or 75 Q per side (150 Q total balanced R).

In the UNBALanced mode, K3031 connects the outputs
of the two ampilifiers together after the attenuators, making
twice the current available to the load. The second section
of K3031 bypasses the precision inverter so the amplifiers
have in-phase signals. To keep the source resistance con-
stant, R3011 is inserted to raise the 12.5 1 resistance of the
paralleled attenuators back to approximately 50 ©, and both
sections of additional output resistors are used in series.
K2021 accomplishes the switching necessary to connect
these “build-out” resistors in series and connects the —
QUTPUT connector to common. Thus, it is not necessary to
move the output connectors and cable when the operator

4-13
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desires an UNBALanced connection. When the GND button
is activated, K4021 connects the floating common to chas-
sis ground through lamp DS4021. This lamp, which has
25 Q to 30 Q of resistance when cold, provides protection in
case the GND button is pushed while the common is con-
nected to an external voltage. The lamp limits the current
flowing between the external voltage and chassis ground
and, under extreme conditions, acts as a fuse to prevent
damage to the external circuitry.

Attenuator and Switching Register and
Drivers

The data word (“attenuator word”) which programs the
attenuator and output switching comes from the CPU via
P1040. U2022 stores this data on the Output board and
uses it to turn the appropriate relays on or off. The attenua-
tor word and the relay power are chassis-referenced +5 V.
The relay drivers, shown on diagram 13, are sections of a
transistor array, Q2020A-F, which buffer the CMOS output
of U2022, followed by higher-current transistors such as
Q1011. The format of the attenuator word is given in Table
4-6.

Temperature compensated zener diode VR4060 pro-
vides a stable reference for the supplies. The +17 V rail is
divided down by R4060, R4083, and R4082 and the resul-
tant is compared to the 6.2 V reference voltage. U1060B
amplifies any error and drives the base of series-pass tran-
sistor Q106 to reduce the error. For exampie, if the output
voltage exceeds the desired value, U1060-5 is more positive
than U1060-6. Then U1060-7 increases in voltage, reducing
the Vbe of Q106 and causing more voltage to be dropped
across the collector to emitter of Q1086. This action reduces
the output voltage of the supply. FET Q1061 supplies about
5 mA to guarantee that Q106 always turns on and the sup-
ply always “starts up”. Diodes CR1071 and CR1072 estab-
lish the threshold for supply current limiting. As the load
current increases, the voltage drop across the parallel com-

bination of R1056 and R1060 increases. When this drop
plus the Vbe of Q106 equals two diode drops (approxi-
mately 0.7 V across the resistors), the two diodes turn on,
and, acting against R1062, take base drive from Q106, limit-
ing the supply current to about 350 mA. The output voltage
reduces to keep the output current at the limit value.

The operation of the —17 V supply is identical to that of
the +17 V supply except that it is referenced to +17 V.
This is because its output is added to the +17 V supply via
R1054 and R1055 before being compared to 0 V. UT060A is
the error amplifier and Q107 is the series-pass device for the
—17 V supply. The +17 V supplies power the dual output
amplifiers to allow outputs of +28 dBm into 600 @ from
50 Q.

+15 V Power Supplies

The +17 V is converted to +15V by R4080, R4070,
Q4071, and Q4081. The resistors divide the voltage down,
and Q4081 (a high-gain transistor) buffers the voltage to the
base of Q4071. The Vbe drops and the associated tempera-
ture coefficients of the two transistors approximately can-
cel, and the current through the collector of Q4081 returns
to the +15 V line. Resistor R4073 supplies part of the base
current for Q4071, guaranteeing start up. Operation of the
—15 V supply is identical to the +15 V supply operation,
using transistors Q1080 and Q4070.

Zener diodes VR3022 and VR3021 provide over-voltage
protection by turning on if either 15 V supply exceeds 18 V.
In this case, the zeners place the 15V and 17 V supplies
into current limit to keep the 15 V supplies below 18 V, and
their high power rating enables them to maintain this condi-
tion indefinitely. Note that if the +17 V or +15V supplies
are current limited so that the +17 V is reduced in ampli-
tude, then the —17 V and —15 V supplies track this reduc-
tion. However, current-limiting the —17V and —15V
supplies does not cause the +17 V and +15 V supplies to
track the reduction in the —17 V and —15 V supplies.

Table 4-6
Attenuator Word Format
MSB U2022- 1 12 13 14 7 6 5 4 LSB

Driver Q1011 Q1021 Q2011 Q2012 Q3011, Q3012 Q4011 Q3014 Q3013
Function Atten. Atten. Atten. Atten. BAL/UNBAL GND/FLT 509Q 150 @

top 2nd 3rd bottom

tap tap tap
BAL V or 2.005- 200.5mvV-  20.05- 2.005- 1=UNBAL 1=GND 1=50Q 1=150Q
logic 1 21.2 2000V 200.0mV 20.00mv

Logic 1 = Hi (=5 volts)
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Capacitors C4031 and C4041, located at the output ter-
minals, help prevent any RF that may be picked up by long
cables connected to the output terminals from interfering
with the SG 5010 operation. VR4051 eliminate any unde-
sired effects (such as false programming) by static dis-
charges to common or the output cables.

Also shown on diagram 13 are the buffers for the opto-
isolators which convert the chassis-referenced 5V digital
lines from the CPU to floating common-referenced 15 V digi-
tal signals. The floating data lines are distinguished from the
ground-referenced data lines (from which they are derived)
by adding "FL" to their names; e.g., AMP CLK becomes FL
AMP CLK. Transistors Q2062 and Q2063, used to drive the
LED section of the opto-isolators for the phase lock drive
and sync drive, are also shown on diagram 13. A power
supply sense circuit consisting of Q2021 and VR3023 sig-
nals the CPU when the sum of the two 15 V supplies drops
below approximately 24 V. This indicates that one or both of
the supplies is in current limit or that a failure has occurred
in the power supply or fuse. Q2021 then turns off, causing
opto-isolator U2046 on diagram 4 (CPU board) to interrupt
the CPU which puts an error message in the display and on
the GPIB.

Theory of Operation—SG 5010

*+17 V Power Supplies

Power in the form of 25 Vac from the power module con-
nects to the primary of transformer T300 (mounted on the
bulkhead) through P1023 and fuses F2020 and F2022 on
the CPU board. The two secondaries of T300 are each
fullwave bridge- rectified and filtered by 1000 uF capacitors
C1070 and C1071. The transformer has separate internal
shields for the primary (chassis-referenced) and the second-
aries (common-referenced) to help reduce power-line noise
coupling to the SG 5010 floating ground or common. Ca-
pacitors C1072 and C1080 prevent high frequency interfer-
ence caused by commutation of the bridge rectifier diodes.

The regulator scheme used on the + and —17 V sup-
plies is a series-pass type with the regulator in the common
path rather than the supply path. This scheme permits
higher open loop gain for improved ripple reduction and
maintains low output impedance up to relatively high
frequencies.

4-15
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Section 5—SG 5010 Performance Check

PERFORMANCE CHECK

Introduction

This procedure checks the electrical performance re-
quirements as listed in the Specifications section of this
manual and may 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
following 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 4-1 is suggested to perform the Performance Check
and the Adjustment Procedure in this manual.
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LIST OF TEST EQUIPMENT REQUIREMENTS

Description

Minimum
Requirements

Perf
Chk

Adj
Chk

= =

Example

TM 500 Series Power
Module

3 compartments

—

TEKTRONIX TM 503

TM 5000 Series Power
Module

6 compartments

 —

TEKTRONIX TM 5006

Digital Freq Counter

0.001% Accuracy;
0.0001 Hz Resol at 10 Hz;
0.1 Hz Resol at 160 kHz.

TEKTRONIX DC 509

—

Wide Band Rms Voitmeter

0.5% from 10 Hz to
160 kHz

Hewlett Packard 3403C True Rms
Voltmeter or Fluke 8502 (Opt 09A)*

|

Distortion Analyzer

10 Hz to 100 kHz,
THD 0.0032%; both
SMPTE/DIN and CCIF
Distortion Meas.

TEKTRONIX AA 5001 (no equivalent)

_

|

Capability
Oscilloscope System TEKTRONIX 7704A
Vertical Dual Channel TEKTRONIX 7A18
Time Base TEKTRONIX 7B80

S

Spectrum Anal.

20 Hz-1 MHz; 10 Hz resol;
80 dB dynamic range.

TEKTRONIX 7L5/L3

Gen. Purpose Digital
Multimeter

0.2%, DC Volts 0.2%,
Ohms

TEKTRONIX DM 501A

Low Dist. Sinewave 20 Hz to 20 kHz, TEKTRONIX SG 505 U
Generator THD 0.0010%
Notch Filter Cal Fixture Tektronix 067-0938-00 U

Load Resistor

600 Q, 1%, 3W (two 300 Q,
1%, 3W, in series)

Tektronix Part No. 308-0299-00 (2)

Bnc T Adaptor (2) Tektronix Part No. 103-0030-00 U
Coaxial Cables {(2) 50 @, Precision 36" Tektronix Part No. 012-0482-00
Coaxial Cables {4) 50 Q, 18" Tektronix Part No. 012-0076-00 U

®Note specified accuracy of Fluke 8502-09A is 1.0% at 10 Hz and 100 kHz and 2.0% at 160 kHz. Calibration should be verified before

checking SG 5010.

T
——

| S &

p—

(



S |

—3 D |

. |

-~ O 3

=1 0

=1 =3

u

= =3

-3 =3 3

D

3

PERFORMANCE CHECK PROCEDURES

1. Check Basic Functional Operation and Sync

Output

Connect equipment as shown in Fig. 5-1. Check setup 1.

SG 5010 CONTROL SETTINGS

FUNCTION
Vrms

FREQ

R SOURCE
GND-FLTG
BAL-UNBAL
ON-OFF

SINE
1.000
5.000 kHz
50 ohms
FLTG
UNBAL
ON

Performance Check—SG 5010

OSCILLOSCOPE SETTINGS

Vertical Mode Left
Horizontal Mode B
B Trig Source Left

VERTICAL PLUG-IN SETTINGS

ALT
CH 2

Display Mode
Trigger Source

a. Turn on the TM 5006 and TM 503 power.

b. Turn on the oscilloscope.

SG 5010
TM 5006 Power Module
\
TM 503 Power Module AW
Digital
Counter O
© = O
[I[I SYNC  OUTPUT o O O
O ouT -+
O pog@ol OO ©0 ogoo0
0 O 00 8 8INPUTS % coMm °
° d| =)
BNC Tee & ]
F to F Adapter \\E{\Dual Banana Plug
to BNC Adapter
7704-Series Oscilloscope
18” 36” 18” 36” o
0]
Q
O
O
° 7A18 O o 7B80
RMS Voltmeter
o 0
= 2 0|® o (02 ,
CH 1
Cl©@ o O
INPUT BNC Tee & o O O
G ee
O O O O F to F Adapter 82 © @_—__—]O o )

4331-29

Fig. 5-1. SG 5010 check setup 1.
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c. Observe the SG 5010 Main output and Sync output
signals {make certain the trigger source is derived from the
SG 5010 Sync output signal). Adjust oscilloscope triggering
for a stable display.

d. CHECK—that the Sync output signal is a 5 kHz
squarewave with the same frequency and polarity as the
Main output signal.

e. Set the SG 5010 FUNCTION button to SQUARE.

f. CHECK-—for Sync output signal as shown in step e.

g. Change the SG 5010 FUNCTION to SMPTE/DIN and
the IM FREQ to 100 Hz.

h. CHECK—that the SG 5010 Sync Output signal is ap-
proximately 100 Hz squarewave and the SMPTE/DIN IM
Output signal is a stable display.

i. Change the SG 5010 FUNCTION to CCIF and the IM
FREQ to 250 Hz.

j. CHECK—that the SG 5010 Sync Output signal is ap-
proximately 250 Hz squarewave and the CCIF IM Output
signal is a stable display.

k. Change the SG 5010 FUNCTION to BURST; ON CY-
CLES to 10; and OFF CYCLES to 90.

I. CHECK—that the SG 5010 Sync Output signal is a
50 Hz repetitive pulse with the displayed waveform high
state corresponding to the burst with a duration of 2 ms.

2. Check Frequency Accuracy
Refer to Fig. 5-1. Check setup 1 for the following check.

SG 5010 CONTROL SETTINGS

FUNCTION SINE
Vrms 100.0 mV
FREQ 1.000 kHz
R SOURCE 50 ohms
GND-FLTG FLTG
ON-OFF ON

a. Adjust the counter for a stable display readout.

54

b. CHECK—for a counter displayed readout of
999.90 Hz to 1000.10 Hz.

c. Change the SG 5010 FUNCTION to SQUARE.

d. CHECK—for a counter displayed readout of
999.90 Hz to 1000.10 Hz.

e. Change the SG 5010 FUNCTION to SINE and set the
FREQ button for 10.00 Hz.

f. CHECK—for a counter displayed readout of
9.9990 Hz to 10.0010 Hz.

g. Change the SG 5010 FREQ to 163.8 kHz.

h. CHECK—for a counter displayed readout of
163.7836 kHz to 163.8164 kHz.

3. Check Sine Amplitude Accuracy
Refer to Fig. 5-1. Check setup 1 for the following check.

a. Set the SG 5010 FREQ for 10.00 Hz.

b. Set the wideband true rms voltmeter range to 100 mV
(200 mV range on some voltmeters).

¢. CHECK—that the voltmeter readings are within the
limits as shown in the following table for the frequencies
specified.

S$G 5010 FREQ Voltmeter Reading

(limits)
10 Hz 97.0 to 103.0 mV
20 Hz 98.0 to 102.0 mV
1.00 kHz 98.0 to 102.0 mV
20 kHz 98.0 to 102.0 mV
100 kHz 97.0 to 103.0 mV
163.8 kHz 97.0 to 103.0 mV

d. Change the SG 5010 UNBAL to BAL.

e. CHECK—(repeat step 3c).

f. Change the SG 5010 BAL to UNBAL and set the Vrms
for 10.60.
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r g. Change the wideband voltmeter range to 10 V (20 V
i A range on some voltmeters).
! ;
r h. CHECK—that the voltmeter readings are within the
! limits as shown in the following table for the frequencies
specified.
-! S$G 5010 FREQ Voltmeter Reading

(limits)

- 10 Hz 10.28t0 10.92 Vv
20 Hz 10.39t0 10.81V
20 kHz 10.39 to 10.81 V
163.8 kHz 10.28 to 10.92 V
Py

i. Change the SG 5010 UNBAL to BAL and set the Vrms
for 1.400.

o |

j. Change the wideband voltmeter range to 1V (2V
range on some voltmeters).

B |

k. CHECK—that the voltmeter readings are within the
limits as shown in the following table for the frequencies
specified.

=3

SG 5010 FREQ Voltmeter Reading

(limits)

e

Py

10 Hz 1.358 to 1.442V
20 Hz 1.372 to 1.428 V
20 kHz 1.372t0 1.428 V
163.8 kHz 1.358 to 1.442V

4. Check Sine Level Flatness
Refer to Fig. 5-1. Check setup 1 for the following check.

a. Change the SG 5010 FREQ for 1.000 kHz.

b. Adjust the SG 5010 Vrms using the DEC/INC control,
until the wideband voltmeter indicates a reading of 1.400 V.

NOTE

If unable to obtain this 1.400 V reading, note the clos-
est setting and refer this difference (error) to correct
all subsequent readings in this check. For example: if
reading is 1.401 V, correct all subsequent readings by
subtracting 0.001 V.

¢. CHECK—that the voltmeter readings are within the
limits as shown in the following table for the frequencies
specified.

&

pung
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SG 5010 FREQ Corrected (if necessary)
Voltmeter Reading

(limits)

10 Hz 1.368 t0 1.432V
20 Hz 1.392 to 1.408 V
20 kHz 1.392 t0 1.408 V
100 kHz 1.368 to 1.432V
163.8 kHz 1.368 to 1.432 V

5. Check Squarewave Risetime
Refer to Fig. 5-1. Check setup 1 for the following check.

SG 5010 CONTROL SETTINGS

FREQ 10.00 kHz

FUNCTION SQUARE

vrms 1.000 V
VERTICAL PLUG-IN SETTINGS

Display Mode CHA1

Trigger Source CH 1

a. Adjust the oscilloscope vertical and horizontal scale
factors as necessary to make the following risetime and
falltime measurements.

b. CHECK—that the risetime and falltime (10% to 90%)
oscilloscope crt waveform indicates between 1.35 and 1.65
seconds.

6. Check Squarewave Amplitude Accuracy
Refer to Fig. 5-1. Check setup 1 for the following check.

NOTE

The SG 5010 is calibrated for constant peak-to-peak
output voltage (sinewave equivalent) Vrms thus, a di-
rect true rms voltage measurement will be in error by
a factor of 1.4142 for squarewaves. There will be an
additional error because of the finite bandwidth limita-
tion of the squarewave signal. For frequencies to ap-
proximately 400 Hz, this effect of non-zero risetime
and falltime is negligible. Above 400 Hz, a true rms
voltage measurement should be corrected by multiply-
ing by a factor of (1+ frequency X risetime) FROM
STEP 5.

a. Set the SG 5010 FREQ to any frequency between
10 Hz and 16.38 kHz; e.g.,400 Hz and 1.00 Vrms.

b. CHECK—that the corrected (if necessary) voltmeter
reading indicates between 1.372 and 1.457 V.

5-5



Performance Check—SG 5010

7. Check IM Frequency Accuracy
Refer to Fig. 5-1. Check setup 1 for the following check.

NOTE

The same internal low frequency source is used by
both SMPTE/DIN and CCIF intermodulation test sig-
nal generators. It is sufficient to verify accuracy with
only one IM test signal function selection.

SG 5010 CONTROL SETTINGS

FUNCTION SMPTE/DIN or CCIF
FREQ 5.000 kHz
IM FREQ 40 Hz

a. Adjust the digital counter triggering controls for a sta-
ble readout.

b. CHECK—that the displayed counter readings are
within limits as shown in the following table for the M fre-
quencies specified.

SG 5010 iIM FREQ Counter Reading (limits)

40 Hz 39.20 to 40.80 Hz
50 Hz 49.0to 51.0 Hz
60 Hz 58.8 to 61.20 Hz
80 Hz 78.4 to 81.60 Hz
100 Hz 98.0 to 102.0 Hz
125 Hz 122.5 to 127.5 Hz
250 Hz 245.0 to 255.0 Hz
500 Hz 490.0 to 510.0 Hz

8. Check SMPTE/DIN Amplitude Accuracy
Refer to Fig. 5-1. Check setup 1 for the following check.

NOTE

The SG 5010 is calibrated for constant peak-to-peak
output voltage (sinewave equivalent) Vrms, thus a di-
rect true rms voltage measurement will be in error by
a factor of 0.8246 for the 4:1 ratio IM test signal or
0.7071 for the 1:1 ratio signal.

SG 5010 CONTROL SETTINGS

FUNCTION SMPTE/DIN

FREQ 7.000 kHz

IM FREQ any valid IM frequency;
e.g., 60 Hz.

Vrms 1.000 V

a. CHECK—that the wideband voltmeter reading indi-
cates between 0.800 to 0.849 V.

5-6

b. Press the SG 5010 RECALL button and the
SMPTE/DIN button to select the 1:1 ratio mode.

— <

\—/
c. CHECK—that the voltmeter reading indicates be-
tween 0.686 and 0.728 V.

— =z

9. Check CCIF Amplitude Accuracy
Refer to Fig. 5-1. Check setup 1 for the following check.

|

NOTE

The SG 5010 is calibrated for constant peak-to-peak
output voltage (sinewave equivalent) Vrms, thus a di-
rect true rms voltage measurement will be in error by
a factor of 0.7071 for the CCIF IM test signal.

- 2

SG 5010 CONTROL SETTINGS

FUNCTION CCIF x
FREQ any frequency between &
2.5 kHz and 163.8 kHz
(e.g. 14.5 kHz).
IM FREQ 500 Hz {
vVrms 1.000 V d

i

a. CHECK—that the wideband voltmeter indicates a \' / u
reading between 0.672 and 0.742 V.

| S

10. Check Burst ON/OFF Amplitude Accuracy
Refer to Fig. 5-1. Check setup 1 for the following check.

SG 5010 CONTROL SETTINGS

FUNCTION BURST

FREQ any frequency between
10 Hz and 50 kHz
(e.g., 10 kHz).

Vrms 1.000V

ON CYCLES 10

OFF CYCLES 0

- . . K.

a. CHECK—that the wideband voltmeter indicates a
reading between 0.970 to 1.030 V.

b. Change the SG 5010 OFF CYCLES to 99999.

¢. CHECK—that the voltmeter indicates a reading less
than 10 mV (the voltmeter range may have to be adjusted | )
for this reading).

— =

=
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d. Press the SG 5010 RECALL and BURST buttons to
select the 10% Burst-off mode.

e. CHECK—that the voltmeter reading indicates be-
tween 0.094 and 0.106 V (the voltmeter range may have to
be adjusted for this reading).

11. Check DC Offset
Refer to Fig. 5-2. Check setup 2 for the following check.

SG 5010 CONTROL SETTINGS

Performance Check—SG 5010

UNBAL-BAL UNBAL
ON-OFF ON

DIGITAL MULTIMETER SETTINGS

Volts DC
Range 2V

a. CHECK—that the digital multimeter readout indicates

between —15.0 mV and +15.0 mV.

b. Change the SG 5010 UNBAL to BAL and the Vrms to

21.2V.
FUNCTION EXT
Vrms 10.60 V
SG 5210 TM 5006 Power Module
\
TM 503 Power Module \\
@ [H] OUTPUT C O O
O -+
O INPUT 000 QO 00 00 ooo0
e} O 0o |° O QCOM
. d1|l0o o =)
N — — Dual Banana Plug
" DI:.gnta: to BNC Adapter
ultimeter
Dual Banana Plug
NC Ad
toB apter 7704-Series Oscilloscope
O
o]
]
O
O
° (o) (0] @]
RMS Voltmeter
o 0
O O O @ © @ o O
O
%@ o5l O
O 0 O © 0Cloo Joo| o

4331-30

Fig. 5-2. SG 5010 check setup 2.
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¢. CHECK—that the multimeter readout indicates be-
tween —25.0 mV and +25.0 mV.

12. Check Output Impedance (SOURCE R)
Accuracy

Refer to Fig. 5-2. Check setup 2 for the following check.

SG 5010 CONTROL SETTINGS

ON-OFF OFF

DIGITAL MULTIMETER SETTINGS
Mode Q

a. Set the multimeter range to 200 Q.

b. CHECK—that the multimeter readout indicates be-
tween 48.5 and 51.5 when SG 5010 R SOURCE is selected
for 50 Q. When R SOURCE is 150 ©, the reading indicates
between 147.0 and 153.0 Q.

¢. Change the multimeter Range to 2k .

d. Change the SG 5010 R SOURCE for 600 Q.

e. CHECK—that the multimeter readout indicates be-
tween 594.0 and 606.0 Q.

f. Change the SG 5010 UNBAL-BAL to BAL.

g. Repeat steps 12a through 12f.

13. Check Sinewave Distortion
Refer to Fig. 5-3. Check setup 3 for the following check.

NOTE

A complex and lengthy procedure is required to verify
the SG 5010 ultra-low distortion. Unless there is rea-
son to suspect the SG 5010 may not meet its distor-
tion specification because of recent repair to the SINE
section or accidental abuse, it is suggested that this
step be omitted. Step 14 verifies system distortion
and noise performance with the AA 5001 Distortion
Analyzer which will include the effects of SG 5010
distortion.

58

The following procedure checks THD in the UNBAL
mode only. If desired, the THD in the BAL mode may be
checked; however each output should be referenced to
Common Terminal (CT) and tested individually with the re-
sults averaged. An additional 600 Q resistor should be paral-
leled with the output to create a 300 @ effective load to CT.
A 300 Q resistor should be placed from the unused output to
CT to provide maximum output load.

SG 5010 CONTROL SETTINGS

FUNCTION SINE
Vrms 2.000V
FREQ 10 Hz
R SOURCE 50 Q
ON-OFF ON
GND-FLTG GND
UNBAL-BAL UNBAL

Calibration Fixture CONTROL SETTINGS

NOTCH FREQUENCY 10 Hz
MODE Flat (out)
ATTEN — 60 dB (in)
7L5 CONTROL SETTINGS
FREQUENCY 50 Hz/div
RESOLUTION 10 Hz
TIME/DIV 10 sec/div
LOG 10 dB/div

SOURCE MODE FREE RUN,NORMAL
Set the L3 controls to 1 MQ ,dBv.

Distortion Analyzer Settings

INPUT RANGE 20 mV/div
FUNCTION LEVEL FILTERS (OFF)

a. Set the 7L5 A & B to off and manual sweep.

Adjust the 7L5 manual sweep dial to position the dot
horizontally in line with the 10 Hz graticule mark (see
Fig. 5-4).

Adjust the 7L5 Reference level control to position the dot
vertically on the top graticule line (this line is the —60 dB
reference level).

NOTE

The 1 dB/Step Reference Level control should be
used to set the —60 dB reference rather than the
Variable control to avoid increasing the amplitude of
the 0 Hz displayed spur.
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TM 503 Power Module

o? Il

o0

RMS Voltmeter

SG 5010 Distortion
\ TM 5006 Power Module Analyzer
\\ //
067
\ Calibration 4
Fixture
OOUTPUT o O IN/P-L\JT FUNCTION
-+ IN OUT -+ ouT
ocoog@eo| 9O PP og9o
coMm
|
_—
[
Dual Banana Plug 18" 18"
to BNC Adapter
7704-Series Oscilloscope
O
O
o
O
O
42”
° @]

O

O O O ©

Spectrum Analyzer

O 9_)INPUT O 0O

o O

OOO
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Fig. 5-3. SG 5010 check setup 3.
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b. Set the calibration fixture Mode to Notch (in)
position and the Atten to 0dB (out). Adjust the
SG 5010 FREQ and the calibration fixture Adj for Null
controls to position the dot vertical to the most stable
point below the —80 dB level on the display. (See Fig.
5-4.)

¢. Change the distortion analyzer RANGE control
to 2 mV (this adds 20 dB more gain to the display).

Re-adjust the SG 5010 FREQ and the calibration
fixture ADJ and Null controls for minimum displayed
amplitude.

d. Set the 7L5 A & B to the on position and normal
sweep mode.

e. Note the 2nd, 3rd, 4th, and 5th harmonics on
the displayed waveform (see Fig. 5-5). If the harmonic
amplitudes on either side of the 0 Hz are slightly differ-
ent, average the two readings for each harmonic.

 0.00KHZ
, : ( e , rk,k,_godB
T 20Hz- - —100dB
S ™ Graticule ,
(» //j Mark . 110 dB
. 120 0B
L. *TO‘HZ ,, (
‘Graticule |
Mq&k
10dB/10HZ ~ S0HZ |
4331-32

Fig. 5-4. 10 Hz null adjustment.

NOTE

Due to the purely passive nature of the 067-0938-00
Calibration Fixture, the losses at the various harmon-
ics must be taken into account to correct the har-
monic values noted on the spectrum analyzer display.
The following loss (correction) factors must be added
to the displayed values to obtain corrected values

—80dB

N0 AR

—980dB

—100 dB

—110dB

—120 dB

Disregard

Residual L
Line Harmonics o

4331-33
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Fig. 5-5. 10 Hz harmonic distortion display.
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TABLE 5-1
HARMONIC CORRECTION FACTORS
Notch Frequency Setting
10Hz to
Harmonic 20 kHz 50 kHz 100 kHz

2nd 9.5 10 105
3rd 6.0 6.5 7
4th 45 5 55
5th 35 4 45

e. Compute the harmonic distortion (thd) using the har-
monic values noted and either of the two following methods.

Formula Method for Computing thd:

Substitute the harmonic values (in dB), noted in

step 13-d, in the following formula:

The numbers added to the harmonic values in the for-
mula are correction factors for the calibration fixture at
10 Hz Notch Freguency.

Example:

Using the harmonic distortion levels in Table 5-1 and the
corrections factors in the previous formula.

2nd harmonic = — 110dB + 9.5 = — 100.5
3rd harmonic = — 107dB + 6 = — 101

4th harmonic = — 115dB + 45 = — 1105
5th harmonic = — 121dB + 3.5 = — 1175

Dividing by 10 and raising 10 to this power gives:

— 100.5 +~ 10= — 10.05 10-"% = 89.12 X 10-'2
— 101 =+ 10= — 10.1 10-'0" = 7943 X 1012
— 1105 =~ 10= — 11.0510-"05 = 891 X 1012
— 1175 - 10= — 117510175 = 177 X 10-12

179.2 X 1012

Taking the square root results in:

V1792 X 10~ = 1.34 X10-5

Taking the log:

Log,,1.34 X 10—5= —4.87
Multiplying by 20:

—4.87 X 20 = —97.46 dB thd

Performance Check—SG 5010

Table Method for Computing thd:

Add the calibration fixture correction factors to the har-
monic distortion levels noted in step 14-d. For example, us-
ing the harmonic distortion levels in Table 5-1 and the
calibration fixture correction factors for 10 Hz Notch
Frequency:

2nd harmonic = — 110dB + 9.5 = — 100.5
3rd harmonic = — 107dB +6 = — 101

4th harmonic = — 115dB + 45 = — 110.5
5th harmonic = — 121dB + 3.5 = — 117.5

Compute the arithmetic difference between the two nu-
merically lower dB values - in this case, —100.5 and —101.
Locate this difference value (0.5) in Table 5-2. If the differ-
ence value falls between two of the difference values in the
table, interpolate the corresponding value in the Additive
Factor column. Algebraically add the number in the Additive
Factor column (2.77) to the numerically lower dB value:

—100.50
2.77

— 97.73

Now repeat the process (find the arithmetic difference)
using the resulting number (—97.73) and the next numeri-
cally lower dB value:

—110.50
— 97.73

12.77

The value opposite 12.77 in Table 5-2 is approximately
0.23. Algebraically adding 0.23 to —97.73 = —97.50. Re-
peat the process using —97.50 and the remaining dB value
to the combined, —117.5:

—-117.5
— 97.50

— 20.00

The value opposite 20.00 in the table is approximately
0.04.

—97.50
0.04

—97.46 = thd
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Table 5-2

FACTORS FOR THD COMPUTATION

Difference Additive
Value Factor
0.0 3.01
0.5 2.77
1.0 2.54
2.0 212
3.0 1.76
4.0 1.46
5.0 1.19
6.0 0.97
7.0 0.79
8.0 0.64
9.0 0.51
10.0 0.41
11.0 0.33
12.0 0.27
13.0 0.21
14.0 0.17
15.0 0.14
16.0 0.11
17.0 0.09
18.0 0.07
19.0 0.05
20.0 0.04

f. CHECK—that the calculated thd is less than —95 dB.

g. Change the SG 5010 FREQ to 20 Hz.

Change the calibration fixture Notch Frequency to 20 Hz.

h. Repeat steps 13-b through 13-e using the 20 Hz grati-
cule mark on the display for step 13-b (see Fig. 5-6).

i. CHECK-—that the calculated thd is less than —102 dB
{see Fig. 5-6 for harmonics at 20 Hz).

5-12

Refer to Fig. 5-7. Check setup 4 for the following check.

j- Change the SG 5010 FREQ to 20 kHz.

Change the calibration fixture Notch Frequency to
20 kHz.

k. Set the calibration fixture Mode to Flat (out) and the
Atten to —60 dB (in) position.

Change the 7L5 to 10 kHz/div and 0.1 sec/div.

I. Adjust the 7L5 reference level control to position the
20 kHz peak on the top horizontal graticule line. This line is
the —60 dB reference level.

m. Set the calibration fixture Mode to Notch (in) and
Atten to 0 dB (out).

Adjust the SG 5010 FREQ and the two calibration fixture
Adjust For Null controls to position the 20 kHz peak below
the top horizontal graticule line.

n. Note the 2nd, 3rd, 4th, and 5th harmonics on the
waveform, or as many of these harmonics as are visible.
See Fig. 5-4 and compute the thd using the formula in step
13-e.

0. CHECK—that the calculated thd is less than
—102 dB.

p. Change the SG 5010 FREQ to 50 kHz.

Change the calibration fixture Notch Freguency to
50 kHz.

g. Repeat steps 13-k through 13-m, except position the
50 kHz peak (2nd peak) of the waveform.

NOTE

The loss (correction) factors for the 067-0938-00 Calli-
bration Fixture at the 50 kHz and 100 kHz frequencies
are slightly different from the correction factors for the
lower frequencies (see Table 5-1).

r. CHECK—-that the calculated thd is less than —95 dB.
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Fig. 5-6. 20 Hz harmonic distortion display.
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Fig. 5-7. SG 5010 check setup 4.

s. Change the SG 5010 FREQ to 100 kHz.

v. Change the SG 5010 FREQ to 163.8 kHz.

Change the calibration fixture Notch Frequency to Set the calibration fixture Mode switch to FLAT and 7L5
100 kHz. to 100 kHz/div.

Adjust the 7L5 Reference Level to position the peak at
t. Repeat steps 13-k through 13-m, except position the the top of the screen (see Fig. 5-8).

100 kHz peak (2nd peak) of the waveform.

w. CHECK—that all harmonics are below —70 dB.

u. CHECK—that the calculated thd is less than —90 dB.
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Fig. 5-8. 163 kHz THD display.

14. Check Residual THD+N (System Specification
with AA 5001, Distortion Analyzer)

Refer to Fig. 5-9. Check setup 5 for the following check.

SG 5010 CONTROL SETTINGS

FUNCTION SINE

Vrms any setting>250 mV, e.g.
3.00V

UNBAL-BAL UNBAL

ON-OFF ON

AA 5001 CONTROL SETTINGS

Input Autorange
Function THD+N
% Autorange

a. CHECK—that the displayed AA 5001 readings do not
exceed the limits as shown in the following table for the
frequencies specified and for the AA 5001 filter specified.

Performance Check—SG 5010

¢. CHECK—repeat step 14a.

15. Check Residual SMPTE/DIN IMD (System
Specification with AA 5001, Distortion Analyzer)

Refer to Fig. 5-9. Check setup 5 for the following check.

SG 5010 CONTROL SETTINGS

FUNCTION SMPTE/DIN

Vrms any setting >250 mV, e.g.
3.00Vv

UNBAL-BAL UNBAL

FREQ 7 kHz or 8 kHz

IM FREQ 60 Hz or 250 Hz

a. Change the AA 5001 Function to IMD and turn off any
selected filters.

b. CHECK—that the displayed AA 5001 reading does
not exceed 0.0032 %.

c. Change the SG 5010 UNBAL to BAL.

d. CHECK—repeat step 15b.

e. Press the SG 5010 RECALL button and SMPTE/DIN
button to select the special function 1:1 ratio test signal.

f. CHECK—repeat step 15b.

g. Change the SG 5010 BAL to UNBAL.

h. CHECK—repeat step 15b.

16. Check Residual CCIF IMD (System
Specification with AA 5001, Distortion Analyzer)

Refer to Fig. 5-9. Check setup 5 for the following check.

SG 5010 CONTROL SETTINGS

SG 5010 AA 5001 AA 5001 THD+N
Freq FILTER AA (limits)
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 %

b. Change the SG 5010 UNBAL to BAL.

FUNCTION CCIF

Vrms any setting >250 mV,
eg.3.00V

FREQ 14.5 kHz

IM FREQ 500 Hz

a. CHECK—that the displayed AA 5001 reading does

not exceed 0.0018 %.
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b. Change the SG 5010 UNBAL to BAL.

c. CHECK—repeat step 16a.

Fig. 5-9. SG 5010 check setup 5.

17. Check CCIF Center Frequency Leakage and
Harmonic Content

Refer to Fig. 5-7. Check setup 4 for the following check.

SG 5010 CONTROL SETTINGS

FREQ

vrms
UNBAL-BAL
GND-FLTG
ON-OFF

b-16

20 kHz
1.000 V
UNBAL
FLTG

ON

Spectrum Analyzer SETTINGS

Frequency 200 Hz/div
Resolution 30 Hz
Time/Div 2 Sec/div
Log 10 dB/div

Source Mode Free Run, Normal

a. Adjust the spectrum analyzer for a center frequency
of 20 kHz (refer to Fig. 5-10). Rotate the Reference Level
control to line up the displayed twin tones at 12.5 kHz and
20.5 kHz with the top graticule line (0 dB reference level).

b. CHECK—that the displayed center frequency leakage
{(at 20 kHz) is at least 40 dB below the reference level.
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Fig 5-10. CCIF center frequency leakage.

c. Adjust the spectrum analyzer for a center frequency
of 40 kHz with a 500 Hz/div span and 100 Hz resolution
setting.

d. CHECK—That the displayed waveform has no fre-
quency components greater than —40 dB, with respect to
the reference shown in step 17a.

e. Adjust the spectrum analyzer for a center frequency
of 60 kHz and repeat step 17d.

18. Check External Input Gain Accuracy
Refer to Fig. 5-11. Check setup 6 for the following check.

SG 5010 CONTROL SETTINGS

FUNCTION EXT
Vrms 1.400V
R SOURCE 50
UNBAL-BAL UNBAL
GND-FLTG GND
ON-OFF ON

a. Set the SG 5010 for a 1 kHz frequency and 2.000 V
rms using the wideband voltmeter.

b. Disconnect the voltmeter (from the tee connector) and
re-attach this cable to the SG 5010 OUTPUT connectors.

Performance Check—SG 5010

c. CHECK—that the voltmeter indicates a reading be-
tween 1.330 and 1.470 V.

19. Check External Input Frequency Response
Refer to Fig. 5-11. Check setup 6 for the following check.

a. Adjust the SG 5010 Vrms using the DEC/INC control
for 1.400 V readout on the wideband voltmeter.

NOTE

If unable to obtain this 1.400 V reading, note the clos-
est setting and refer this difference (error) to correct
all subsequent readings in this check. for example: if
reading is 1.401 V, correct all subsequent readings by
subtracting 0.001 V.

b. Connect the wideband voltmeter to the bnc tee
connector and note the reading.

c. Set the SG 5010 Frequency to 20 Hz.

d. Re-adjust the sinewave generator Output con-
trol (vernier) to display the reading from step 19b
(3 mV ,or less, errors may be ignored).

e. Re-connect the wideband voltmeter to the
SG 5010 OUTPUT.

f. CHECK—that the voltmeter reading indicates
between 1.384 and 1.416 V.

g. Set the sinewave generator Frequency to
20 kHz.

h. Re-adjust the sinewave generator Output ver-
nier control to display the reading from step 19b
(3 mV,or less, errors may be ignored).

i. Re-connect the wideband voltmeter to the
SG 5010 OUTPUT.

j- CHECK—that the voltmeter reading indicates
between 1.384 and 1.416 V.
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Fig. 5-11. SG 5010 check setup 6.

20. Check External Input THD+N
Refer to Fig. 5-11. Check setup 6 for the following

check.

SG 5010 CONTROL SETTINGS

FUNCTION
Vrms

GND/FLTG

EXT

any setting >250 mV, e.g.

1400V
GND

a. Set the AA 5001 for Input Autoranging, THD-N
Function, % Autorange, and 80 kHz Fiiter.

b. CHECK—that the AA 5001 reading does not exceed
0.010 % for the SG 5010 20 Hz, 1 kHz, and 20 kHz Fre-
quency settings.

This completes the Performance Check.
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USERS CHECK LIST

Performance Check—SG 5010

L ﬁ STEP

CHARACTERISTIC

ALLOWABLE LIMITS

ACTUAL VALUE

|

Freq. Accuracy

1 kHz Sine

999.90 to 1000.10 Hz

-

1 kHz Square

999.90 to 1000.10 Hz

10 Hz Sine

9.9990 to 10.0010 Hz

n 163.8 kHz Sine 163.7863 to 163.8164 kHz

N 3 Sine Ampl Accuracy
100 mV,Unbal

D 10 Hz 97.0 to 103.0 mV
20 Hz 98.0 to 102.0 mV

n 1 kHz 98.0 to 102.0 mV
100 mV, Balanced

n 10 Hz 97.0 to 103.0 mV
20 Hz 98.0 to 102.0 mV

n 1 kHz 98.0 to 102.0 mV

* 20 kHz 98.0 to 102.0 mV
100 kHz 97.0 to 103.0 mV

L | m 163.8 kHz 97.0 t0 103.0 mV
10.6 V, Unbalanced

n 10 Hz 10.28 to 10.92 V
20 Hz 10.39 to 10.81 V

n 20 kHz 10.39 to 10.81 V
163.8 kHz 10.28 to 10.92 V

n 1.40 V, Balanced

k 10 Hz 1.358 to 1.442V
20 Hz 1.372t0 1.428 V
20 kHz 1.372 to 1.428 V
163.8 kHz 1.358 to 1.442V

4 Sine Level Flatness

(1.400 V, 1 kHz refer)

10 Hz 1.368 to 1.432V
20 Hz 1.392 10 1.408 V
20 kHz 1.392 to 1.408 V
100 kHz 1.368 to 1.432 V

J

—3
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USERS CHECK LIST (cont)

C

. CC

C

C

STEP |CHARACTERISTIC ALLOWABLE LIMITS ACTUAL VALUE
163.8 kHz 1.368 to 1.432V
5 Square Wave
Rise Time 1.35 to 1.65 us
Fall Time 1.35to 1.65 us
6 1V Rms Square
Ampl Accuracy 1.372t0 1457V
7 IM Freq Accuracy
40 Hz 39.2 t0 40.8 Hz
50 Hz 49.0 to 51.0 Hz
60 Hz 58.8 to 61.2 Hz
80 Hz 78.4 to 81.6 Hz
100 Hz 98.0 to 102.0 Hz
125 Hz 122.5 to 127.5 Hz
250 Hz 245.0 to 255.0 Hz
500 Hz 490.0 to 510.0 Hz
8 1V Rms SMPTE/DIN Ampl Accuracy
4:1 Ratio 0.800 t0 0.849 V
1:1 Ratio 0.686 to 0.728 V
9 1V Rms CCIF
Ampl Accuracy 0.672 to 0.742 V
10 1 V Rms Burst Ampl Accuracy
ON 0.970 t0 1.030 V
0% OFF <10 mV
10% OFF 94.0 to 106.0 mV
11 DC Offset
Unbalanced —15.0to +15.0mV
Balanced —25.0t0 +25.0 mV
12 Output Impedance Accuracy Unbalanced
50 ohms 48.5 to 51.5 ohms
150 ohms 147.0 to 153.0 ohms
600 ohms 594.0 to 606.0 ohms
Balanced
50 ohms 48.5 to 51.5 ohms
150 ohms 147.0 to 153.0 ohms
5-20
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USERS CHECK LIST (cont)

Performance Check—SG 5010

|
N
m STEP |CHARACTERISTIC ALLOWABLE LIMITS ACTUAL VALUE
n 600 ohms 594.0 to 606.0 ohms
13 Sine Distortion {2nd through 5th thd)
n 10 Hz 0.010% (—80 dB)
20 Hz 0.0010% (— 100 dB)
1 kHz 0.0010% (—100 dB)
n 20 kHz 0.0010% (—100 dB)
50 kHz 0.0032% (—90 dB)
n 100 kHz 0.010% (—80 dB)
163.8 kHz 0.032% (—70 dB)
n 14 System Residual THD+N (with
AA 5001) Unbalanced
10 Hz 0.010% (—80 dB)
n 20 Hz 0.0032% (—90 dB)
1 kHz 0.0032% (—90 dB)
n 20 kHz 0.0032% (—90 dB)
50 kHz 0.010% (—80 dB)
ﬂ N\ 100 KHz 0.010% (—80 dB)
! | Balanced
n 10 Hz 0.010% (—80 dB)
t 20 Hz 0.0032% (—90 dB)
1 kHz 0.0032% (—90 dB)
n 20 kHz 0.0032% (—90 dB)
50 kHz 0.010% (— 80 dB)
n 100 kHz 0.010% (—80 dB)
15 System Residual SMPTE/DIN IMD
(with AA 5001) 4:1 Ratio
n Unbalanced 0.0032% (—90 dB)
Balanced 0.0032% (—90 dB)
n 1:1 Ratio
Unbalanced 0.0032% (—90 dB)
n Baianced 0.0032% (—90 dB)
16 System Residual CCIF IMD {(with
AA 5001)
n Unbalanced 0.0018% (—95 dB)
ﬁ Balanced 0.0018% (—95 dB)
i}

1
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USERS CHECK LIST (cont)

STEP |CHARACTERISTIC

ALLOWABLE LIMITS

ACTUAL VALUE

17 CCIF Center Freq Leakage &
Harmonic Content

20 kHz —40dB

37.5 t0 42.5 kHz —40dB

57.5 to 62.5 kHz —40dB
18 Ext Input Gain

Accuracy 1.330 to 1.470 V
19 Ext Input Freq Response (1.400 V,

1 kHz reference)

20 Hz 1.384 to 1.416 V

20 kHz 1.384 to 1.416 V
20 Ext input THD+N

20 Hz 0.010% (—80 dB)

1 kHz 0.010% (—80 dB)

20 kHz 0.010% (—80 dB)

5-22
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Section 6—SG 5010 Adjustment Procedure

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 twelve months if used infrequently. Adjustment may
be required after a repair has been made. If adjustment of
internal 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 SG 5010 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). The adjustment locations
are also shown in the illustration located in the pull-out
pages in the rear of this manual.

Connect the SG 5010 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 SG 5010.

PROCEDURE

1. SINE Adjust
Refer to Adjustment setup in Fig. 6-1.

SG 5010 Control Settings

FREQ 1 kHz
FUNCTION SINE
BAL-UNBAL BAL
Vrms 2.000 V
R SOURCE 50
GND/FLTG GND
ON/OFF ON

Rms Voltmeter Settings
VOLTS 2V

a. Connect the test cable from the SG 5010 front panel
+ OUTPUT and COM connectors to the rms voltmeter In-
put connectors (observe proper lead polarities).

b. Locate the SINE control that is accessed through the
SG 5010 bottom cover (rear of instrument).

c. ADJUST—the SINE control (R4083) for a digital read-
out of 1.000 Vac.

2. BAL Adjust
Refer to Adjustment setup in Fig. 6-1.

Use the same control settings from Step 1.

a. Locate the BAL control that is accessed through the
SG 5010 bottom cover (front of the instrument).

b. ADJUST—the BAL control (R4028) for a digital read-
out of 1.000 Vac.

3. MAIN OSC FREQ Adjust
Refer to Adjustment setup in Fig. 6-2.

Use the same control settings from Step 1.

a. Disconnect the rms voltmeter Input test cable and
connect to the digital multimeter Input connectors.

b. Connect the + test lead to testpoint, TP3183 (located
on the Oscillator board) and the - test lead to test point,

TP6161 (located on the Phase Lock Loop board, A11).

c. ADJUST—the MAIN OSC FREQ control (R3121), lo-
cated on the Oscillator board, for a digital readout of
—4.00 Vdc.
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TM 5006
Power Module

Extender
Cable

SG 5010
(Right Side Cover Removed)

=l

7704 Oscilloscope
RMS Voltmeter e
0
A 7B80
7A18

4331-40

Fig. 6-1. Adjustment setup for SINE, BAL, SIMPTE CAL, SQ WAVE CAL, and CCIF CAL control adjustments.
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TM 5006
Power Module

Extender

To TP6161

SG 5010
(Side Covers Removed)

7704 Oscilloscope

RMS Voltmeter |

0 7B80

7A18

4331-41

Fig. 6-2. Adjustment setup for MAIN OSC FREQ control.
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d. Remove all cable connections.

4. IM OSC FREQ Adjust
Refer to Adjustment setup in Fig. 6-3.

Change the SG 5010 FUNCTION to SIMPTE/DIN and
set the IM FREQ to 50 Hz.

Digital Counter Settings

FREQ A
COUPL DC
AVGS AUTO

a. Connect the test cable from the SG 5010 SYNC OUT
connector to the digital counter Input connectors.

b. ADJUST—the IM OSC FREQ control (R7021), lo-
cated on the Oscillator board, for a counter reading of
50 Hz.

c. Disconnect all cable connections.

5. SMPTE CAL Adjust
Refer to Adjustment setup in Fig. 6-1.

a. Connect the test cable from the SG 5010 OUTPUT
connectors to the rms voltmeter Input.

b. ADJUST—the SMPTE CAL control (R4025), located
on the Oscillator board, for a voltmeter reading of 0.7071 V.

6. SQ WAVE CAL Adjust
Refer to Adjustment setup in Fig. 6-1.

a. ADJUST—the SQ WAVE CAL control (R8143), lo-
cated on the Oscillator board, for a voltmeter reading of
1.4142 V.

7. CCIF CAL Adjust
Refer to Adjustment setup in Fig. 6-1.

a. Change the SG 5010 IM FREQ to 10 kHz.

b. ADJUST—the CCIF CAL control (R4031), located on
the Oscillator board, for a voltmeter reading of 0.7071 V.

6-4

c. Remove all cable connections.

8. CCIF DISTO Adjust
Refer to Adjustment setup in Fig. 6-4.

Distortion Analyzer Settings

INPUT RANGE AUTO RANGE
FUNCTION IMD
DISTORTION RANGE AUTO RANGE
RESPONSE RMS

FILTERS 400 Hz

a. Change the SG 5010 IM FREQ to 500 Hz; FREQ to
10 kHz; and the FUNCTION to CCIF.

b. Connect the test cable from the SG 5010 OUTPUT
(— and +) connectors to the distortion analyzer Input.

c. ADJUST—the CCIF DISTO control (R4033), located
on the Oscillator board for minimum displayed readout on
the distortion analyzer.

d. Disconnect all cable connections.

9. 10 Hz THD Adjust
Refer to Adjustment setup in Fig. 6-5.

a. Change the SG 5010 FREQ to 10 Hz and set the
FUNCTION to SINE.

b. Set the oscilloscope system for 5 mv/div period and
AC coupled.

c. Connect a test cable with X1 probe from the oscillo-
scope vertical plug-in Input connector.

On the Oscillator board, connect the + probe lead to test
point TP5111 and the probe ground lead to COM testpoint,
TP3183.

d. ADJUST—the 10 Hz THD control (R3141), located on
the Oscillator board, for minimum ripple on the crt display.
(This adjustment will be at the end of the potentiometer ro-
tation, in most instruments.)

e. Remove all connections.

This completes the Adjustment Procedure.
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TM 5006
Power Module

SG 5010

(Right Side Cover Removed) .
’
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Cable

—

7704 Oscilloscope
RMS Voltmeter [

0 7880

7A18
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Fig. 6-3. Adjustment setup for IM OSC FREQ control.
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TM 5006
Power Module

SG 5010

(Right Side Cover Removed) .

© > R4033

Extender
Cable

—

7704 Oscilloscope
RMS Voltmeter I

0 7B80

TA18 \

Fig. 6-4. Adjustment setup for CCIF DISTO control.
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Adjustment Procedure—SG 5010

TM 5006
Power Module

Extender

SG 5010 Cable

(Right Side Cover Removed)

TP3183
TP5111

X 1 Probe

—

7704 Oscilloscope

RMS Voltmeter

0 7B80

4331-44

Fig. 6-5. Adjustment setup for 10 Hz THD control.






Section 7—SG 5010

MAINTENANCE

Introduction

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 SG 5010, 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.

Front Panel board:

J3050 Self Test—Used to place SG 5010 into continuous
self test mode.

Phase Lock Loop board:

J3071 uCom—AA 5001/SG 5010 serial interface. Used to
enable or disable communication between the
SG 5010 and AA 5001 during sweep mode.

J6161 Internal/External Reference—Used to select

between internal and external 1 MHz reference

frequencies.

CPU board:

J2070 1 ms Timer Disconnect—Used to disable 1 ms
timer during signature analysis and forced
instruction mode test.

J2071 SA/NORM—Used to enable signature analysis
routines internal to SG 5010 in conjunction with
J2070 and J3050.

J3050 Memory Ready Disconnect—Used to disconnect
display driver memory stretch during signature
analysis and forced instruction mode test.

R4040 Forced Instruction Mode Test—Used to initiate
forced instruction mode test in conjunction with
J3050 and J2070.

Output board:

J4022 SA/NORM—Used to translate fioating circuitry to
appropriate voltage level for the signature analyzer
input.

Operation In TM 500-Series Power Module

Refer to CIRCUIT BOARD REMOVAL in this section, for
the following. To operate the SG 5010 in a TM 500-Series
Power Module, it is necessary to make the following
modifications:

1. Remove the instrument left side cover.

2. Remove the four screws retaining the phase lock loop
board.

3. Move the phase lock loop board until the second set
of mounting holes lines up with the stand-off hex
SCrews.

4. Replace the phase lock loop board screws (4).
5. Remove the back cover.

6. Remove the two mechanical lock-outs from the top
and bottom rails.

7. Replace the back cover.
8. Replace the left side cover.
NOTE

The maximum operating temperature in TM 500-Se-
ries Power Modules should be restricted to +40°C.

REAR INTERFACE INFORMATION

Refer to Fig. 7-1 for the CPU board assignments and Fig.
7-2 for the GPIB assignments.

MAIN OUT HI (pin 28A); MAIN OUT LO (pin 27A)—The
Optional Rear Output on-board pin locations (located on the
CPU and Output boards) allow qualified technical personnel
to connect the analog + (HI) and the — (LO) output signals
to the rear interface connector as follows.

7-1
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CPU BOARD A12
PLUG-IN REAR VIEW

ASSIGNMENTS ASSIGNMENTS

FUNCTION ~ CONTACTS CONTACTS  FUNCTION
ono 2e8—] |=—28a maN out Wi
sync out 278—] |e—27a MAIN ouT LO*?
GROUND 268—| |=—26A PEN LIFT OUT
GROUND 258 |=—25A RAMP OUT
BURST GATE IN 24B—| |=—24A GROUND

SG BARRIER SLOT > |-

MAIN SYNC oUT 158—=] |=—15A cND
GROUND 14B—] |=— 14A EXT 1 MHz
25 voo 138—| |=—13A 25 vac
¥1,26 vac 128—=| |=—12a +26Vdc*!
COL LD. OF PNP SER. PASS 11B—| |=— 11A BASE LD. OF PNP SERIES PASS

128—=| |= 1@a EMIT. LD OF PNP SERIES PASS

X1
*26 v coM 98— i
*1_26 vdc 88—]

9A *+26 V COM
8A -26 vdc*!

COL. LD. OF NPN SER. PASS 7B—’| 7A EMITTER LD. OF NPN SER. PASS

]

fo
-
|~
I
PwR 88— |-
*318 vac s8] |+ 5A 18 Vac*3
|~
e
|~
-

TM 5888 BARRIER SLOT
6A BASE LD. OF NPN SERIES PASS

GROUND 4B—>| 4A GROUND

¥l,g v cou 3]

+8 FILTERED Vdc ZB—’I

25 Vac 1 B—"

za +8 v coM™'
2A +8 FILTERED Vdc

1A 25 Vac

*1 NOMINAL VOLTAGE

%2 MAIN OUT HI AND MAIN OUT LO ARE NOT FACTORY WIRED.

*3 NOT USED IN SG 5218

4331-45

Fig. 7-1. CPU board rear interface connector assignments.
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REAR INTERFACE GPIB CONNECTOR
PHASE LOCK LOOP BOARD (A11)

ASSIGNMENTS
FUNCTION CONTACTS CONTACTS

DIO1

DI02

DIO3

DI04

NC

EOI

DAV

NRFD

NDAC

cno ¥

"~

19—':

ASSIGNMENTS

* NOT USED IN SG 5818

FUNCTION
DIOS

DIOB

D107

DIo8

NC

IFC

SRQ

ATN

REN

AA S@@1/SG S@818
SERIAL INTERFACE

4331-46

Fig. 7-2. GPIB board rear interface connector assignments.
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NOTE

Refer to the Circuit Board Removal instructions in this
section, and the Parts Location Grids, located in the
pullout pages of this manual.

a. Solder three connector pins (Tektronix Part No. 131-
1426-00) to the three circuit board holes (J1020) located on
the non-component side of the CPU board, facing the pins
DOWN.

b. Solder three connector pins (same part as above) to
the three circuit board holes (J4012) located on the non-
component side of the Output board, facing the pins UP.

c. Attach the cable assembly (Tektronix Part No. 175-
7848-00) to these pins (J1020 and J4012), routing this cable
between the transformer and circuit board.

NOTE

These rear interface connected signals may cause dis-
tortion or noise due to crosstalk with existing signals.

SYNC OUT (Pin 27B)—This output signal pin wired in
parallel with the front panel SYNC OUT connector is used
as an external trigger for a counter, oscilloscope, or other
device. With a source impedance of 1 kQ, this signal is refer-
enced to chassis ground.

PEN LIFT OUT (pin 26A)—This TTL output signal pin is
wired parallel with the front panel PEN LIFT connector. It
can be used to blank the display or lift the pen.

RAMP OUT (pin 25A)—This staircase ramp output volt-
age pin is wired in parallel with the front panel RAMP OUT
connector.

BURST GATE IN (pin 24B)—A TTL trigger input signal
pin that is wired in parallel with the front panel BURST
GATE connector.

MAIN OSC SYNC OUT (pin 15B)—A user option TTL
sync output signal (from the internal phaselock drive circuit).

EXT 1 MHz (pin 14A)—This input signal pin can be used
in conjunction with on-board jumper P6161 (located on the
Phaselock Loop board). An external 1 MHz signal can be
connected to the internal phaselock circuit when the jumper
is set (by qualified technical personnel) to the E (external)
position.

7-4

GENERAL MAINTENANCE

Battery Replacement

Stored setups and the current contents of the SG 5010
front panel buffer will be lost when the battery is removed.
To avoid this, copy the contents of the stored setup and
reenter them into the instrument upon completion of the
replacement.

Battery Handling and Disposal

To avoid personal injury, observe proper procedures
for handling and disposal of lithium battery. Improper
handling may cause fire, explosion, or severe burns.
Do not recharge, crush, disassemble, heat above
212°F (100°C), incinerate, or expose contents of
battery to water. Dispose of battery in accordance
with local, regional, and national regulations.

Crystal

When replacing the crystal, note solder point on
crystal can. Do not solder on narrow side of crystal.
Solder only on the wide side of the can, to avoid
damaging the soldered vacuum seal of the crystal.

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.

®



Calibration Fixtures

Several calibration fixtures are available from Tektronix,
Inc. that are helpful in troubleshooting the SG 5010.

067-0938-00 Notch Filter
067-0645-02 Plug-in Extender
067-0996-00 GPIB Extender

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.

This instrument contains electrical components that are
susceptible to damage from static discharge. See Table 7-1
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 wear-
ing a wrist strap while handling these components. Servic-
ing static-sensitive assemblies or components should be
performed only at a static-free work station by qualified ser-
vice personnel.

4. Nothing capable of generating or holding a static
charge should be allowed on the work station surface.

Maintenance—SG 5010

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.

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 7-1
RELATIVE SUSCEPTIBILITY
TO STATIC DISCHARGE DAMAGE

Relative
Susceptibility
Levels?

Semiconductor Classes

MOS or CMOS microcircuits or
discretes, or linear microcircuits
with MOS inputs. (Most Sensitive

ECL

-l

Schottky signal diodes
Schottky TTL

High-frequency bipolar transistors

JFETs

Linear microcircuits

Low-power Schottky TTL
TTL

© (0| N | [0 |~ (W [N

(Least Sensitive

2Voltage equivalent for levels:

1=100t0 500V 4 =500V 7 = 400 to 1000 V(est.)
2 200to 500V 5 =400t0 600V 8 =900V
3=1250V 6 =600t0800V 9 =1200V

(Voltage discharged from a 100 pF capacitor through a resis-
tance of 100 Q.)
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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.

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 lists and the Cross Reference
Index, Mfr. Code Number to Manufacturer.

When ordering replacement parts from Tektronix, Inc.,
include the following information:

1. Instrument type (include modification or 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

Qualified service personnel will find the SG 5010 instru-
ment cover and board removal quite simple using the follow-
ing procedure. Refer to Fig. 7-3.

1. Side, Top, and Back Covers Removal

a. Remove the two side covers (four 1/4 turn fasteners).

NOTE

Top and Back Covers are removed as a single unit.

7-6

b. Remove the top cover screws (5).

c. Remove the back cover 3/16” hex. bullet connectors

@).

d. Carefully pull the covers up and back to remove.

2. Phaselock Loop Board (A11) Removal.

a. Remove the side, top, and back covers.

b. Remove the screws (4) that secure the Phaselock
Loop board to the CPU board (A12).

c. Disconnect the ribbon connector, J2100 and remove
board.

NOTE

For troubleshooting purposes, do not remove this
connector. The board can swing back (towards the
front panel), for servicing.

3. Oscillator Board (A14) Removal

a. Remove the side, top, and back covers.

b. Remove the screws (4) that connect to the Output
board (A13).

c. Disconnect the on-board ribbon connector, J7121 that
attaches to the Output board and the coax cable harmonic
connector, J5141 and remove the Oscillator board.

NOTE

For troubleshooting purposes, the ribbon cable at-
taching the two boards can be reversed end-for-end
(noting the pin number configuration), and the board
can be positioned on its side. Be sure to return the
cable to its original connections, upon re-assembly.

d. The oscillator board shield can be detached by remov-
ing the screws (3), as shown in Fig. 7-4.

4. Output Board (A13) Removal

a. Remove the side, top, and back covers.

o
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CPU
Board
GPIB/Phaselock ¢ (A12) )
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Front Panel
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(A13)  (A14)

Top Front Cover Screws
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Fig. 7-3. Circuit board and connectors pictorial (top view).
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Board Removal Screws

Shield Removal Screws

Fig. 7-4. Oscillator board pictorial (right side view).

b. Remove the Oscillator board.

c. Remove the stand-off hex screws (4).

d. Disconnect the transformer connector, P1080.

e. Disconnect the interconnect plug, P1051.

f. Remove the power transistor connectors (2). Note
their locations, for re-assembly; the front cable connects to
the front transistor.

g. Carefully slide the board back, making certain not to
stress or bend the interconnecting pins (P4011) that attach
to the front panel board.

5. Transformer Removal

a. Remove the side, top, and back covers.

b. Remove the Oscillator board.

c. Remove the transformer connector (P1080) from the
Output board.

d. Disconnect the 3-pin harmonic connector (P1023),
from the CPU board.

shown in Fig. 7-5. ‘

f. Carefully pull out the transformer.

4331-49

Fig. 7-5. Transformer and bracket (partial pictorial). ‘

a. Remove the side, top, and back covers.

b. Remove the Phaselock Loop board.

¢. Remove the stand-off hex screws (4).

d. Remove the 3-pin harmonic connector (P1023).

e. Disconnect the 20-pin ribbon interconnect cable
(P1040).

f. Slide board back for removal.

7. Front Panel Assembly Removal

a. Remove side covers (not necessary to remove the top

e. Remove the transformer bracket screws (4), as l
and back covers).
|

6. CPU Board (A12) Removal l
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b. Remove the front cover screws (2). b. Remove the front panel control knob.
i
'
< s c. Remove the latch assembly using the following proce- ¢. Remove the board screws (6).

dure (refer to Fig. 7-6):

s |

Use a small screwdriver to push forward slightly on the
rear latch (1) 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 (2) to disengage the two pieces. Then,
pull the latch knob out.

d. Unsolder the five solder points.

-1

e. Unsolder the coax connector wires.

—

Remove the front panel banana jacks (3).

B

g. Carefully lift out board.

~—-—ecn.
—— J

Soldering Techniques

To avoid electric-shock hazard, disconnect the
instrument from the power source before soldering.

Ple |

i

-

=

The reliability and accuracy of this instrument can be
maintained only if proper soldering techniques are used
r.‘ f\ when repairing or replacing parts. General soldering tech-
i ' 433150 niques, which apply to maintenance of any precision elec-
tronic equipment, should be used when working on this
instrument. Use only 60/40 rosin-core, electronic grade sol-

' Fig. 7-6. Latch assembly pictorial. der. The choice of soldering iron is determined by the repair

! to be made.

i

oy

} Do not install the plug-in in the power module while The Oscillator, Output, and CPU boards are multi-
the latch is disassembled. Removal of the plug-in with- layer-type boards with a conductive path laminated
out use of the latch can be extremely difficult. between the top and bottom board layers. All soider-

ing on these boards should be done with extreme care

to prevent breaking the connections to this conductive
d. Remove the bottom front panel screws (one being the path.

ground lug).

~r

Do not allow solder or solder flux to flow under printed
circuit board switches. The printed circuit board is part
e. Garefully pull front panel away from frame being cer- of the switch contacts; intermittent switch operation
tain to disconnect the 3-pin harmonic connector (P4021) can occur if the contacts are contaminated.
from the board.

-3

When soldering on circuit boards or small wiring, use
8. Front Panel Board (A10) Removal only a 15 watt, pencil-type soldering iron. A high wattage
soldering iron can cause the etched circuit wiring to sepa-
m rate from the board base material and melt the insulation
s a. Remove front panel board assembly. from small wiring. Always keep the soldering iron tip prop-

7

-3 3

Refer to Fig. 7-7 for the following:

b |

Jr—
——

7-9
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Fig. 7-7. Front panel board pictorial (rear view).

erly tinned to ensure the best heat 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.

7-10

Semiconductors

To remove in-line integrated circuits mounted in sockets,
use an extracting tool. This tool is available from Tektronix,
Inc.; order Tektronix Part No. 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.
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Exterior Cleaning

Chassis. Accumulated dust on the instrument chassis
can be removed with a soft cloth or smali brush. Remove
dirt that remains with a soft cloth dampened in a mild deter-
gent and water solution; then remove the detergent with a
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 agents. Before using a
cleaner other than isopropyl alcohol, 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 accumulated dust with
dry, low pressure air. Then use a soft brush.

Isopropy! 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 of high impedance circuitry.

TROUBLESHOOTING INFORMATION

Introduction

Troubleshooting information for the SG 5010 includes
hardware tests, troubleshooting flow charts, and signature
analysis for selected digital circuits. This information is lo-
cated in the pullout pages of this manual.

If an error code is either displayed on the instrument front
panel or 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 indicates
instrument malfunction are those classified as Internal Er-
rors in the error code list. The displayed error code 521
indicates that one of the signature analysis jumpers is
enabled.

Maintenance—SG 5010

HARDWARE TESTS

The hardware is tested by the SG 5010 firmware in two
ways:

1. The Power-on Self Tests
2. The Test Query

These methods use the same set of basic hardware
tests. The hardware tested and the specific tests are briefly
described under “SG 5010 Self Tests”.

Power-on Self Tests

The power-on self tests run each hardware test once. If
an error occurs, the corresponding position in the error his-
togram (see Fig. 7-8) is set to one. After all tests are com-
pleted and one or more tests have failed, the SG 5010
display is set to the code of the first error detected. To dis-
play additional error codes, if any, the ENTER button is
pressed. If the last code generated is in the display and the
ENTER button is pressed, the display fills with blanks. This
feature indicates all errors have been displayed. To display
the error codes again, the ENTER button is pressed.

The CLEAR key is pressed to continue the power-on se-
quence. After the CLEAR key is pressed, the SG 5010 com-
pletes its initialization, then reports any errors that occurred
over the GPIB. The power-on sequence takes approxi-
mately three seconds.

The flow diagram (error histogram) in Fig. 7-8 illustrates
the power-on error reporting procedure.

The Test Query

The second test method is the TEST? (TEST query).
TEST? is sent to the SG 5010 over the GPIB. When re-
ceived, the SG 5010 will:

1. Save the current state of the machine.

2. Turn on all front panel LEDs.

3. Set up and commence self testing.

4. Create a histogram of error codes from the self tests.

5. Report the errors, if any, in the form:

TEST <num>,<<num>,...,<num>;

7-11
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Fig. 7-8. Power-on Self Test flow diagram.
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where each <num> is an error code corresponding to
an error condition detected by the self tests. If no errors are
detected, the response is:

TEST O

6. The error histogram is reset.

7. The SG 5010 is returned to its settings prior to the
TEST? execution.

SG 5010 SELF TESTS

Introduction

Two signals are the primary tools used to test the hard-
ware. These signals are the Timer Interrupt signal occurring
once every 1 ms, and the Sync Wave signal which differs for
the various function modes. Also, the current limit, phase
lock loop, and analog power supply each have accessible
test points in the microprocessor section of the SG 5010.

The Basic Algorithm

The SG 5010 is set to the desired test parameters and
the hardware is allowed time to settle. Since the sync wave
will run at different frequencies for the various tests, a new
sync wave count (for timing purposes) will be caiculated for
each test. The test lasts approximately 100 ms, so that the
timer interrupts can be counted effectively. After the new
sync count is set, the actual test begins. On the next posi-
tive transition of the sync pulse, the timer interrupt bit is
reset. Then, two nested loops are entered. The outer loop
counts the preset number of sync puises and the inner loop
counts timer interrupts. After the preset number of sync
pulses have passed, the next part of the test is entered. The
timer interrupt count, which is approximately 100, is com-
pared with 100. If the two numbers are within 20% of each
other, the test passes and the next test begins.

Error Handling

Each segment of hardware to be tested has its own error
code. In the SG 5010 RAM space, there is an array that is
used by the self test as a histogram of error occurrances.
One location in the array is used for each self test error
code. If a specific test fails, the proper location correspond-
ing to that test’s error code (in the histogram) will be incre-
mented by one. The hardware test errors are divided into
two types, fatal and non-fatal. When a fatal type test fails,
the proper histogram location is incremented and the re-

Maintenance—SG 5010

maining hardware tests stop (self test sequence aborted). If
an error is generated by a non-fatal type test, the histogram
increments and the self test procedure continues.

Reporting the data from the error histogram will be differ-
ent for each of the parent routines that uses the hardware
self tests. The parent routines are Power-on Self Tests, and
TEST?.

Error Codes (Internal) and Definitions

301 Interrupt fault
302 System error

309 Output overloaded

310 Analog power supply error
315 Phase lock error

319 Current limit error

320 Sine wave oscillator error

321 Oscillator 1 k band error

322 Oscillator 10 k band error

323 Oscillator 100 k band error

324 Square wave generator error
325 Burst generator error

326 Burst LO byte counter error
327 Burst HI byte counter error

328 Burst gate line asserted error
329 Burst gate line unasserted error
330 40 Hz IM Freq error

331 50 Hz IM Freq error

332 60 Hz IM Freq error

333 80 Hz IM Freq error

334 100 Hz IM Freq error

335 125 Hz IM Freq error

336 250 Hz IM Freq error

337 500 Hz IM Freq error

340 System RAM failure

348 GPIB address setting cell error
349 Power-up stored settings cell error
350 Stored settings cell 0 error

351 Stored settings cell 1 error

352 Stored settings cell 2 error
353 Stored settings cell 3 error
354 Stored settings cell 4 error
355 Stored settings cell 5 error
356 Stored settings cell 6 error
357 Stored settings cell 7 error
358 Stored settings cell 8 error
359 Stored settings cell 9 error
368 8000 ROM placement error
372 C000 ROM placement error
388 8000 ROM checksum error
392 C000 ROM checksum error
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Hardware Tested (with error code returns):

Analog Power Supply
Sine Wave and 100 Hz Oscillator Frequency
Oscillator at 1000 Hz
Oscillator at 10 kHz
Square Wave Generator
Burst Mode, Continuous
Low Burst Counter

. 100 kHz Oscillator Band
. High Burst Counter

10. Burst Gate—Line Test
11. Current Limit Test

12. All 8 IM frequencies

13. Phase Lock Loop

CENOO AWM

Analog Power Supply

The analog power supply is checked 10 times, using a
hard-wired test line. This test takes 10 ms; one check of the
power every 1 ms. if no analog power is present during any
two or more of the ten checks, the test fails. This test failure
causes instrument failure. This is a fatal error.

Displayed error code, ERR 310

CHECK:

® Fuses—F2020 and F2022, located on the CPU
board (A12)

¢ Transformer, T300 and connections

* J1060, located on the Output board, A13

* Q106, Q107, and wiring located on the chassis

® 2046, located on the CPU board

Sine Wave Oscillator at 100 Hz, 1000 Hz, and
10 kHz

The basic algorithm, outlined earlier, is used to test each
of the lower oscillator frequency bands. It is a fatal error, if
any of the oscillator frequency bands fail to operate. The
sync wave and the oscillator are at the same frequency
while the SG 5010 is in sine mode.

The following checks are on the Oscillator board, A14
{main oscillator circuit), unless otherwise noted.

Displayed error code, ERR 320 (100 Hz)

CHECK:
* U4121, U5091, U5081, U8081, U8071, and UB061
* U5151, speedup circuit
* UJ2171 and U2181
* FETs—Q4093, Q4091, Q4073, and Q4081
¢ U3062B, 1 ms timer located on the CPU board

(A12)
® Capacitors—C2091 and C2081

7-14

Displayed error code ERR 321 (1000 Hz)

CHECK:

® FETs—Q4093, Q4091, Q4073, Q4081, Q4101,
Q3091, Q3075, Q3073, and I1Cs—U8071 and
U8061

e Capacitors—C2071 and C2093

Displayed error code, ERR 322 (10 kHz)

CHECK:
* FETs—Q3103, Q3101, Q3071, Q3061, Q4101,
and Q3091
* UB071 and U8061
® Capacitors—C2101 and C2063

Square Wave Generator

The test algorithm is used to check the square wave. The
sync wave is 1/10th or 0.1 times the frequency of the oscil-
lator. This test uses the 10 kHz frequency band which must
be operational for this test to be valid.

Displayed error code, ERR 324

CHECK:
* U9151, located on the Oscillator board

Continuous Burst Mode

When setting the instrument to continuous burst mode,
the function is set to burst and on and off cycles set to one
(the low burst counter is not used during this test). The
10 kHz frequency band should be fully operational before
this test is valid. The sync wave is equal to half the specified
frequency, or 5000 Hz. in burst mode, the sync frequency is
equal to one complete burst cycle (one time through the on
and off cycles). A non-fatal error is generated if this test
fails.

Displayed error code, ERR 325

CHECK:
* U8161 and U7151, located on the Oscillator board

Low Burst Counter

While the SG 5010 is in burst mode, the on and off cycles
are each set to 5. The oscillator is still at 10 kHz, but the
sync wave is now at 1000 Hz, because of the longer burst
cycle. The basic algorithm is used. This test depends on the
10 kHz frequency band and the burst function being fully
operational. A non-fatal error is generated, if the low counter
develops operational problems.
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r Displayed error code, ERR 326

M

CHECK:

- ’ ® U5161, U5171, and U5181 located on the Oscil-
lator board
a Oscillator 100 kHz Frequency Band

The SG 5010 function is set to squarewave (the square
wave generator must be fully operational). The frequency is
set to 100 kHz, but the square wave generator divides this
frequency by 10 so the sync wave runs at 10 kHz, which
can be tested. The general algorithm is used to check the
sync wave. If any of the oscillator frequency ranges fail, it is
treated as a fatal error.

Displayed error code, ERR 323

—— )

CHECK:

* 3103, Q3101, Q3061, Q3071, C2111, C2061,
and U8061 located on the Oscillator board

L

High Burst Counter

The on and off cycles are both set to 500. The frequency
remains at 100 kHz, producing a 100 Hz sync wave. This
test depends on the 100 kHz frequency band working prop-
erly. If this test fails, a non-fatal error occurs.

)

Displayed error code, ERR 327

~ 3 3 3

CHECK:

e U7161, U7171, and U7181 located on the Oscil-
lator board

Burst Gate-Line Test

3 3

The burst is put into trigger mode, and an external trigger
is needed to drive the burst signal. The sync wave presence
is checked. If there is a sync wave (should be none at this
time) the burst gate-line failed. Next, the burst is put into
continuous mode and the sync wave is checked again. This
time, if the sync wave is not on (it should be), the test fails.

Displayed error code, ERR 328 or ERR 329

-3

CHECK:

* U8161A and U7151 located on the Oscillator board
* U1030, U3070, U3050, U3052, U2080, and U2040
iocated on the CPU board

-2 I

Current Limit

The current limit indicator LED is on when the SG 5010 is
in sine wave function, 0 Hz frequency (dc), and Vrms is at
maximum. The routine then enters a wait state (for 50 ms),

‘ ]

r']\‘

i
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so the hardware has time to settle. Then the current limit
indicator is observed. If it is in current limit, the test has
passed. If this test fails, a non-fatal error is generated.

Displayed error code, ERR 309

CHECK:

® U3031, U3051, U3032, U1022, and Q3022 located
on the Qutput board

Phase Lock Loop

The SG 5010 function is changed to sine wave and the
frequency is set to 100 Hz. This is the worst case for the
phase lock loop. The IM frequencies are tested, then the
phase lock loop line is checked to see if it locked. If not
locked, the non-fatal error occurs.

Displayed error code, ERR 315

CHECK:

® U1121 located on the Oscillator board
* U5061, U5041, and U5131 located on the
Phaselock Loop board

IM Frequencies

All of the IM frequencies are tested. The SG 5010 is put
in CCIF mode, so the IM waves are accessible. Next, the
routine steps through each IM frequency and tests them,
with the basic algorithm. During this test, the sync wave is
at the same frequency as the IM waveform. Each IM fre-
quency has its own non-fatal error code.

Displayed error codes, ERR 330 through ERR 337

CHECK:

* |IM Oscillator, located on the Oscillator board

® FETs in IM Oscillator

®* Q7021 and Q7031 (ERR 330, ERR 331, and ERR
332)

* Q7021, Q7031, Q9021, and Q9043 (ERR 336)

* Q9021 and Q9043 (ERR 337)

Signature Analysis
To enable the signature analysis mode:

Remove the SG 5010 left panel and the phaselock loop
board, leaving the ribbon connector intact (refer to the
Circuit Board Removal instructions in this section).

Locate the CPU board jumper, J2071 (refer to the Parts
Location Grid located in the puliout pages) and connect it
to the SA position. Remove the on-board jumpers, J2070
and J3050.
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Insert the SG 5010 into a TM 5000-Series Power Mod-
ule, using an extender cable, and turn on the power mod-
ule. The SG 5010 display readout should be 521.

NOTE

The SG 5010 will not perform other functions while in
the signature analysis mode.

Signature analysis information for troubleshooting some
SG 5010 digital circuitry is provided in the pullout pages
pages in the back of this manual. To determine the appli-
cable signature version for your instrument, compare the
board assembly (670-) and firmware (160-) numbers in the
SG 5010 Signature Versions Table (at the back of this sec-
tion) with those on the instrument boards. Use the signature
analysis information in the pullout pages for the signature
version indicated in the table for your instrument board and
firmware configuration.

NOTE

After repositioning the jumpers to enable or disable
the signature analysis mode (as indicated in the signa-
ture analysis tables in the pullout pages), turn the
power module off and then back on to re-initialize the
S@G 5010 microprocessor.

7-16

Table 7-2
SG 5010 SIGNATURE VERSIONS
Assembly
ROM 1.0
A12, CPU 670-7723-01
U4050 160-1803-00
u4060 160-1802-00

Table 7-3
List of Troubleshooting Accessories
Notch Filter Calibration Fixture 067-0938-00
Plug-in Extender 067-0645-02
GPIB Extender 067-0996-00
Signature Analyzer 067-1090-00
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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, toinclude 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 orrepresen-
tative will contact you concerning any change in part number.

Change information, if any, is focated 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 arelistedin numerical order
Whenthe 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 manufac-
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

——r " em—
A23R1234 A23 R1234
—\ Circuit number

Read: Resistor 1234 of Assembly 23

Assembly number

Example b. component number

—” " eet—

A23A2R1234 A23 A2 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
iflustration 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 assembiy 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) indicatesthe 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 Item Name is separated from the
description by a colon (:). Because of space limitations, an ltem
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

Mfr. Code  Manutfacturer Address City, State, Zip
000GS A P PRODUCTS, INC. BOX 110 PAINESVILLE, ORIO 44077 L
000LN PANASONIC COMPANY ONE PANASONIC WAY SECAUCUS, NJ 07094
DIV OF MATSUSHITA ELECTRIC CORP
000LR TOSHIBA AMERICA INC. SUITE 190 2151 MICHELSON DR. IRVINE, CA 92715
000LS AROMAT CORP. 10400 N. TANTAU AVE. L
SUITES 300 & 301 CUPERTINO, CA 95014
000LT ACACIA SALES 7763 S.W. CIRRUS DR. BLDG. 26 BEAVERTON, ORE 97005
00779 AMP, INC. P.0. BOX 3608 HARRISBURG, PA 17105
00853 SANGAMO ELECTRIC CO., S. CAROLINA DIV. P.O. BOX 128 PICKENS, SC 29671
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204 -
01295 TEXAS INSTRUMENTS, INC.
SEMICONDUCTOR GROUP P.0O. BOX 5012 DALLAS, TX 75222 .
02735 RCA CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876 J
03614 BUSSMAN MFG., DIV. OF MCGRAW EDISON CO. 502 EARTH CITY PLAZA EARTH CITY, MO 63045
03888 KDI PYROFILM CORPORATION 60 S JEFFERSON ROAD WHIPPANY, NJ 07981
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 !
05574 VIKING INDUSTRIES, INC. 21001 NORDHOFF STREET CHATSWORTH, CA 91311 LJ
05828 GENERAL INSTRUMENT CORP ELECTRONIC
SYSTEMS DIV. 600 W JOHN ST. HICKSVILLE LI, NY 11802
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF
FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW, CA 94042
07716 TRW ELECTRONIC COMPONENTS, IRC FIXED
RESISTORS, BURLINGTON DIV. 2850 MT. PLEASANT BURLINGTON, IA 52601
08806 GENERAL ELECTRIC CO., MINIATURE
LAMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND, OH 44112
09019 GENERAL ELECTRIC CO. SEMI-CONDUCTOR
PRODUCTS DEPT. OPERATIONAL PLANNING AND
CUSTOMER ENGINEERING ELECTRONICS PARK SYRACUSE, NY 13201
12406 ELPAC ELECTRONICS INC. 3131 S. STANDARD AVE. SANTA ANA, CA 92705 ;
12969 UNITRODE CORPORATION 580 PLEASANT STREET WATERTOWN, MA 02172 ]
14433 ITT SEMICONDUCTORS 3301 ELECTRONICS WAY v '
P O BOX 3049 WEST PALM BEACH, FL 33402
14752 ELECTRO CUBE INC. 1710 S. DEL MAR AVE. SAN GABRIEL, CA 91776
15454 RODAN INDUSTRIES, INC. 2905 BLUE STAR ST. ANAHEIM, CA 92806
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
21317 ELECTRONIC APPLICATIONS COMPANY 2213 EDWARDS AVENUE SOUTH EL MONTE, CA 91733
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070 J
24211 GRIGSBY-BARTON INC. 3800 INDUSTRIAL DRIVE ROLLING MEADOWS, IL 60008
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 l
32293 INTERSIL, INC. 10900 N. TANTAU AVE. CUPERTINO, CA 95014 et
32997 BOURNS, INC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, CA 92507
33096 COLORADO CRYSTAL CORPORATION 2303 W 8TH STREET LOVELAND, CO 80537
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
55261 LS| COMPUTER SYSTEMS INC. 1235 WALT WHITMAN RD. MELVILLE, NY 11747 |
55680 NICHICON/AMERICA/CORP. 6435 N PROESEL AVENUE CHICAGO, IL 60645 LJ
56289 SPRAGUE ELECTRIC CO. 87 MARSHALL ST. NORTH ADAMS, MA 01247
56699 MEPCO/ELECTRA INC. 6071 ST. ANDREWS RD. COLUMBIA, SC 29210
58361 GENERAL INSTRUMENT CORP. |
OPTO ELECTRONICS DIV. 3400 HILLVIEW AVE PALO ALTO, CA 94304
59660 TUSONIX INC. 2155 N FORBES BLVD TUCSON, AZ 85705
71279 CAMBRIDGE THERMIONIC CORP. 445 CONCORD AVE. CAMBRIDGE, MA 02138
71400 BUSSMAN MFG., DIVISION OF MCGRAW-
EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512 J
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED
RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108 u
75915 LITTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077 J
9-2 J




Replaceable Electrical Parts—SG5010

m CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code  Manufacturer Address City, State, Zip
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. 0. BOX 609 COLUMBUS, NE 68601
91836 KINGS ELECTRONICS CO., INC. 40 MARBLEDALE ROAD TUCKAHOE, NY 10707
96733 SAN FERNANDO ELECTRIC MFG CO 1501 FIRST ST SAN FERNANDO, CA 91341
T1320 PLAINVIEW ELECTRONICS

TADIRAN 8 MANETTO HILL RD PLAINVIEW, NY 11803

2 10 13 a3 3a 1

3 3 13

D

D,

9-3

—1



Replaceable Electrical Parts—SG5010

9

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A10 670-7721-00 CKT BOARD ASSY:FRONT PANEL 80009 670-7721-00
A1 670-7722-00 CKT BOARD ASSY:PHASE LOCK LOOP 80009 670-7722-00
A12 670-7723-00 CKT BOARD ASSY:CPU 80009 670-7723-00
A13 670-7724-00 CKT BOARD ASSY:OUTPUT 80009 670-7724-00
A4 670-7725-00 CKT BOARD ASSY:0OSCILLATOR 80009 670-7725-00
A10 670-7721-00 CKT BOARD ASSY:FRONT PANEL 80009 670-7721-00
A10C4031 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 04222 GC101A270M
A10C4041 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 04222 GC101A270M
A10DS1010 150-1053-00 LAMP,LED RDOUT:ORANGE,7 SEG,0.4 DIGIT 58361 Q3411
A10DS1012 150-1053-00 LAMP,LED RDOUT:ORANGE,7 SEG,0.4 DIGIT 58361 Q3411
A10DS1020 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
A10DS1024 150-1053-00 LAMP,LED RDOUT:ORANGE,7 SEG,0.4 DIGIT 58361 Q3411
A10DS1030 150-1112-00 LT EMITTING DIO:RED 635NM,60MA 50434 HLMP-2620
A10DS1040 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
A10DS1050 150-1112-00 LT EMITTING DIO:RED 635NM,60MA 50434 HLMP-2620
A10DS2010 150-1036-00 LAMP LED:RED,3.0V 40MA 01295 TIL 209A
A10DS2012 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A
A10DS2014 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A
A10DS2016 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A
A10DS3010 150-1036-00 LAMP,LED:RED,3.0V ,40MA 01295 TIL 209A
A10DS3012 150-1036-00 LAMP,LED:RED,3.0V 40MA 61295 TIL 209A
A10DS3014 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A \ /
A10DS3016 150-1036-00 LAMP,LED:RED,3.0V 40MA 01295 TIL 209A
A10DS4010 150-1036-00 LAMP LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4012 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4014 150-1036-00 LAMP LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4016 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4030 150-1036-00 LAMP LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4032 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4040 150-1036-00 LAMP LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4042 150-1036-00 LAMP LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4050 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A
A10DS4052 150-1036-00 LAMP,LED:RED,3.0V,40MA 01295 TIL 209A
A10J3050 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A10J3100 131-2543-00 CONN,RCPT,ELEC:CKT BD,25/50 CONT,FEMALE 05574 000201-4543
A10J4021 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A10P4011 131-2132-00 TERM.SET,PIN:36 MALE CONTACTS 22526 65506-136
A10R1050 307-0605-00 RES NTWK,FXD F1:470 OHM,2%,0.15W 32997 4308R-81-R470
A10R4021 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A10R4022 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A10S2010 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S2012 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S2014 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S2016 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S2030 311-2207-00 ENCODER,DIGITAL: INCREMENTAL 000LN 0oBD
A1082040 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A1082042 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S2044 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S2046 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S2050 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38 ‘ .
9-4

| GEUU GUU GO GESSEE SuA

—

| S




—

Replaceable Electrical Parts—SG5010

M

-3

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A10S2052 263-0019-36 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-36
A10S2054 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S2056 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S3010 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
- A10S3012 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S3014 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
r] A10S3016 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
f A10S3030 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S3032 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S3040 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A1053042 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S3044 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S3046 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S3050 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
H A1053052 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A10S3054 263-0019-38 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-38
A1083056 263-0019-37 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-37
A10S4010 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
n A10S4012 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S4014 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S4016 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S4030 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
n A1084032 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
4 A10S4040 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
A10S4042 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
qudOSO 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
: 1054052 263-0019-35 SWITCH,PB ASSY:MOMENTARY 80009 263-0019-35
¢ A10VR4011 152-0825-00 SEMICOND,DVC,DI: ZENER,SI,6.9V 04713 PEKEB.BA
A10VR4013 152-0825-00 SEMICOND,DVC,DI: ZENER,SI,6.9V 04713 P6KE6.8A
A10VR4021 152-0824-00 SEMICOND,DVC,DI: ZENER,SI,51V 04713 PEKE5S1CA
A10VR4023 152-0824-00 SEMICOND,DVC,DI: ZENER,SI,51V 04713 P6KE51CA
A10VR4051 152-0824-00 SEMICOND,DVC,DI: ZENER,SI,51V 04713 P6KE51CA
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Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A1 670-7722-00 CKT BOARD ASSY:PHASE LOCK LOOP 80009 670-7722-00
A11C1051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C1061 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C2131 281-0775-00 CAP. FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A11C3141 290-0773-00 CAP. FXD,ELCTLT:1000UF,+50-10%,10V 56289 500D154
A11C4031 283-0177-00 CAP.,FXD,CER DI:1UF, +80-20%,25V 56289 2C2025U10520258
A11C4041 281-0775-00 CAP. FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C4043 281-0775-00 CAP_FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C4071 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A11C4081 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C4091 281-0775-00 CAP. FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A11C4111 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C4121 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C4131 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C4141 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A11C4143 281-0774-00 CAP.FXD,CER DI:0.022UF,20%,100V 12969 CGE223MEZ
A11C4151 281-0775-00 CAP. FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11C5021 290-0773-00 CAP.FXD,ELCTLT:1000UF, +50-10%,10V 56289 500D154
A11C5031 281-0773-00 CAP..FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA
A11C5081 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA
A11C5101 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 12969 CGB102KEX
A11C5141 290-0488-00 CAP.,FXD,ELCTLT:2.2UF,10%,20V 90201 TAC225K020P02
A11C5143 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A11C5144 283-0177-00 CAP.,FXD,CER DI:1UF, +80-20%,25V 56289 2C2025U1052025B
A11C5173 290-0944-00 CAP.,FXD,ELCTLT:220UF, +50-10%,10V 55680 ULB1A221TEAANA
A11C6031 283-0672-00 CAP.,FXD,MICA D:200PF,1%,500V 00853 D155F2010F0
A11C6041 283-0177-00 CAP.,FXD,CER Di:1UF, +80-20%,25V 56289 2C20Z5U1052025B
A11C6043 283-0339-00 CAP.,FXD,CER DI:0.22UF.10%,50V 72982 8131NO75W5R224K
A11C6075 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 12969 CGB102KEX
A11C6081 290-0944-00 CAP. FXD,ELCTLT:220UF,+50-10%,10V 55680 ULB1A221TEAANA
A11C6091 281-0775-00 CAP.FXD,CER D!:0.1UF,20%,50V 04222 MA205E104MAA
A11C6121 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA
A11C6151 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 56289 196D685X0035KA1
A11C6163 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA
A11C7121 281-0775-00 CAP. FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A11CR5031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR5041 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR5081 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR6073 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR6077 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR6101 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR6103 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR6121 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR6123 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR6125 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11CR6163 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A11J3071 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A11J6161 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A11P3071 131-0993-00 BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01
A11P6161 131-0993-00 BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01
A11Q4081 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A11Q4161 151-0342-00 TRANSISTOR:SILICON,PNP 07263 5035928
A11Q5031 151-0276-00 TRANSISTOR:SILICON,PNP 04713 2N5087
A11Q5033 151-0223-00 TRANSISTOR:SILICON,NPN 04713 SPS8026
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Tektronix Serial/Model No. Mfr

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A11Q5161 151-0342-00 TRANSISTOR:SILICON,PNP 07263 $S035928
A11Q6171 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677
A11R3081 307-0446-00 RES,NTWK FXD Fl:10K OHM,20%,(9) RES 91637 MSP10A01-103M
A11R3101 307-0446-00 RES,NTWK FXD Fi:10K OHM,20%,(9) RES 91637 MSP10A01-103M
A11R4030 315-0683-00 RES.,FXD,CMPSN:68K OHM,5%,0.25W 01121 CB6835
A11R4031 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A11R4033 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A11R4041 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
A11R4043 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A11R4044 315-0681-00 RES.,FXD,CMPSN:680 OHM,5%,0.25W 01121 CB6815
A11R4045 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A11R4061 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A11R4071 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A11R4072 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A11R4073 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A11R4081 315-0103-00 RES. FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A11R4083 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A11R4102 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A11R4141 315-0184-00 RES.,FXD,CMPSN:180K OHM,5%,0.25W 01121 CB1845
A11R4143 315-0184-00 RES.,FXD,CMPSN:180K OHM,5%,0.25W 01121 CB1845
A11R5031 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W o121 CB4725
A11R5041 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A11R5061 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A11R5063 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A11R5081 315-0514-00 RES.,FXD,CMPSN:510K OHM,5%,0.25W 01121 CB5145
A11R5101 315.0102-00 RES..,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A11R5103 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 €B1025
A11R5141 315-0683-00 RES.,FXD,CMPSN:68K OHM,5%,0.25W 01121 CB6835
A11R5143 315-0514-00 RES.,FXD,CMPSN:510K OHM,5%,0.25W 01121 CB5145
A11R5161 315-0162-00 RES..,FXD.CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A11R5171 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
A11R5173 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
A11R6051 315-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
A11R6053 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A11R6055 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A11R6061 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A11R6063 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A11R6065 315-0184-00 RES.,FXD,CMPSN: 180K OHM,5%,0.25W 01121 CB1845
A11R6071 315-0184-00 RES.,FXD,CMPSN:180K OHM,5%,0.25W 01121 CB1845
A11R6073 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A11R6075 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A11R6111 315.0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A11R6113 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A11R6115 315-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
A11R6125 315-0184-00 RES.,FXD,CMPSN:180K OHM,5%,0.25W 01121 CB1845
A11R6141 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A11R6143 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A11R6145 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A11R6147 315-0682-00 RES..,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825
A11R6161 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A11R6163 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W o1121 CcB2425
A11R6171 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CcB1035
A11R6173 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A11R7061 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735



Replaceable Electrical Parts—SG5010

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A11TP1140 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A11TP5091 214.0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A11TP5101 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0578-00
A11TP6041 214.0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A11TP6061 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A11TP6101 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A11TP6161 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A11TP7031 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0578-00
A11U2051 156-1414-02 MICROCIRCUIT,DI: OCTAL GPIB BUS XCVR 27014 DS75160A
A11U2071 156-1415-01 MICROCIRCUIT,DI: OCTAL GPIB XCVR-MANAGEMENT 27014 DS75161A
A11U2081 156-1444-01 MICROCIRCUIT,DI:NMOS,GPIB ADAPTER 01295 TMS9914NL
A11U5041 156-1852-00 MICROCIRCUIT,DI: CMOS ,HEX BUFFER HIGH SPEED 27014 MM74HCUO4N
A11U5061 156-1718-00 MICROCIRCUIT,LI: PHASE LOCK LOOP 04713 MC145155P
A11U5071 156-0910-02 MICROCIRCUIT,DI:DUAL DECADE COUNTER 01295 SN74LS390
A11U5091 156-0366-02 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02
A11U5111 156-0350-05 MICROCIRCUIT,DI:QUAD 2 INPUT NAND GATE,CHK 80009 156-0350-05
At1us121 156-0366-02 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02
A11U5131 156-0513-02 MICROCIRCUIT,DI:8-CHANNEL MUX,SEL 80009 156-0513-02
A11U5151 156-0910-02 MICROCIRCUIT,DI:DUAL DECADE COUNTER 01295 SN74LS390
A11U6061 156-1191-01 MICROCIRCUIT,LI:DUAL BI-FET OP-AMP 8 DIP 01295 TLO72ACP3
A11U8091 156-1717-00 MICROCIRCUIT,DI: CMOS,SEL 4 DECADE DIVIDER 55261 RDD104
A11UB121 156-1191-01 MICROCIRCUIT,LI:DUAL BI-FET OP-AMP,8 DIP 01295 TLO72ACP3
A11VR6161 152-0278-00 SEMICOND DEVICE:ZENER,0.4W,3V,5% 04713 SZG35009K20
A11W500 175-7487-00 CA ASSY,SP,ELEC: 40,26 AWG,2.75 L,RIBBON 000LT AS060380
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Replaceable Electrical Parts—SG5010

Tektronix Serial/Model No. Mfr

n Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A12 670-7723-00 CKT BOARD ASSY:CPU 80009 670-7723-00
A12BT5060 146-0045-00 BATTERY,DRY:3.4V,1.7AH AA CELL T1320 15-51-04-410-000

; A12C1020 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C1050 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A12C1091 290-0944-00 CAP.FXD,ELCTLT:220UF,+50-10%,10V 55680 ULB1A221TEAANA

ﬂ A12C1100 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

1 A12C2031 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A12C2032 290-0536-00 CAP_ FXD,ELCTLT:10UF,20%,25V 90201 TDC106M025FL
A12C2050 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A12C2060 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C2061 285-1130-00 CAP. FXD,PLSTC:0.22UF,1%,100V 50558 MH12D224F
A12C2062 281-0814-00 CAP.,FXD,CER DI:100PF,10%,100V 04222 GC101A101K
A12C2084 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

n A12C3021 281-0775-00 CAP_FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

! A12C3022 290-0136-00 CAP.FXD,ELCTLT:2.2UF,20%,20V 56289 162D225X0020CD2
A12C3031 290-0136-00 CAP. FXD,ELCTLT:2.2UF,20%,20V 56289 162D225X0020CD2
A12C3032 281-0814-00 CAP_FXD,CER DI:100PF,10%,100V 04222 GC101A101K

n A12C3041 281-0813-00 CAP. FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A12C3042 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A12C3043 290-0745-00 CAP.,FXD,ELCTLT:22UF, +50-10%,25V 54473 ECE-A25V22L
A12C3071 281-0773-00 CAP_FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA

n A12C3072 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA

: A12C3090 285-1189-00 CAP.,FXD,MTLZD:0.1UF,5%,100V 56699 719A1CA104PJ101S
A12C4021 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

ﬂ q1204022 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA

5 i ' Rh12C4031 281-0775-00 CAP. FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

o A12C4032 281-0797-00 CAP_FXD,CER DI:15PF,10%,100V 72982 8035D9AADCOG 150K
A12C4034 281-0767-00 CAP.,FXD,CER DI:330PF,20%,100V 12969 CGB331MEN
A12C4035 281-0767-00 CAP.,FXD,CER DI:330PF,20%,100V 12969 CGB331MEN

ﬂ A12C4041 281-0773-00 CAP_FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA
A12C4042 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ05E104MAA
A12C5031 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ20SE104MAA
A12C5060 281-0775-00 CAP.FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C5062 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

. A12C5070 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C5090 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

n A12C5091 281-0775-00 CAP_FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A12C5092 290-0183-00 CAP.FXD,ELCTLT:1UF,10%,35V 90201 TAC105K035P02
A12C5094 290-0773-00 CAP. FXD,ELCTLT:1000UF, +50-10%,10V 56289 500D154
A12CR1010 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

” A12CR1020 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

i A12CR1060 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A12CR1080 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR2021 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

ﬂ A12CR2022 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR2031 152-0075-00 SEMICOND DEVICE:GE,25V,40MA 14433 G866
A12CR2032 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR2041 152-0141.02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR2042 152.0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR2043 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A12CR2044 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR3040 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR3041 152-0075-00 SEMICOND DEVICE:GE,25V,40MA 14433 G866
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Tektronix Serial/Model No. Mfr \ /
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number L
A12CR3042 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR4022 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR4090 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR4091 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R U
A12CR4092 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR4093 152-0141-02 SEMICOND DEVICE:SiLICON,30V,150MA 01295 1N4152R
A12CR4094 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR5080 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12DS3020 150-0077-01 LAMP,INCAND:14V,0.08A 08806 21820
A12DS3030 150-0077-01 LAMP,INCAND:14V,0.08A 08806 21820
A12F2020 159-0043-00 FUSE,CARTRIDGE:3AG,0.6A,250V,SLOW-BLOW 71400 MDL 6/10 :
A12F2022 159-0043-00 FUSE,CARTRIDGE:3AG,0.6A,250V,SLOW-BLOW 71400 MDL 6/10 U
A12F3020 159-0171-00 FUSE,CARTRIDGE:3AG,0.1A,250V,0.4 SEC 75915 312.100
A12F4021 159-0052-00 FUSE,CARTRIDGE:3AG,0.125A,250V ,FAST-BLOW 03614 AGC 1/8
A12F4022 159-0015-00 FUSE,CARTRIDGE:3AG,3A,250V,0.65 SEC 71400 AGC 3
A12J1023 131-1807-00 CONTACT ASSY,EL:31,0.025 SQ,0.15 CTR,0.54L 22526 65603-131
A12J1040 131-2238-00 CONN,RCPT,ELEC:CKT BD,2 X 20,MALE 000GS oBD
A12J2070 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A12J2071 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136 J
A12J2100 131-2238-00 CONN,RCPT,ELEC:CKT BD,2 X 20,MALE 000GS 0oBD
A12J3050 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A12Q2032 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868K ‘
A12Q2070 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q3021 151-0462-00 TRANSISTOR:SILICON,PNP 04713 SJE491 J
A12Q3030 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q3040 151-0464-00 TRANSISTOR:SILICON,NPN 04713 SJE412 i
A12Q3041 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677 ’ o ‘
A12Q3080 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677 v '
A12Q3081 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246
A12Q4030 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A12Q4031 151-0515-01 SCR:SILICON 04713 SCR1256K U
A12Q5080 151-0342-00 TRANSISTOR:SILICON,PNP 07263 5035928
A12R1010 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 01121 cB6215
A12R1020 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W o121 CB6215 i
A12R1021 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625 L
A12R1040 307-0591-00 RES . NTWK,FXD FI1:9,470 OHM,2%,2W 91637 MSP10A01-471J
A12R1050 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A12R1051 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.256W 01121 CB1535
A12R1090 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R1092 307-0093-00 RES.,FXD,CMPSN:1.2 OHM,5%,0.50W 01121 EB12G5 s
A12R2021 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A12R2022 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A12R2031 315-0111-00 RES. FXD,CMPSN:110 OHM,5%,0.25W 01121 CB1115 -
A12R2032 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A12R2033 315-0204-00 RES.,FXD,CMPSN:200K OHM,5%,0.25W 01121 CB2045
A12R2034 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735
A12R2035 315-0622-00 RES.,FXD,CMPSN:6.2K OHM,5%,0.25W 01121 CB6225 J
A12R2041 315-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.25W ot121 CB2435
A12R2042 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A12R2043 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.256W 01121 CB1035
A12R2061 315-0133-00 RES.,FXD,CMPSN:13K OHM,5%,0.26W 01121 CB1335 -
A12R2070 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A12R2071 321-0298-00 RES.,FXD,FILM:12.4K OHM,1%,0.125W 91637 MFF1816G12401F
A12R2072 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
ot
ot
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Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A12R2074 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CcB8215
A12R2080 315-0393-00 RES.,FXD,CMPSN:39K OHM,5%,0.25W 01121 CB3935
A12R2082 315-0393-00 RES.,FXD,CMPSN:39K OHM,5%,0.25W o1121 CB3935
A12R2090 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A12R3021 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A12R3022 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0. 25W 01121 CB1015
A12R3023 308-0244-00 RES.,FXD,WW:0.3 OHM,10%,2W 91637 RS2B162ER3000K
A12R3024 321-1234-02 RES.,FXD,FILM:2.71K OHM,0.5%,0.125W 91637 MFF1816D27100D
A12R3031 321-0225-01 RES.,FXD,FLIM:2.15K OHM,5%,0.125W 80009 321-0255-01
A12R3032 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A12R3033 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A12R3034 321-1731-00 RES.,FXD,FILM: 500K OHM,1%,0.125W 24546 N44D5003F
A12R3035 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A12R3036 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W ot121 cB1225
A12R3037 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A12R3041 315-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
A12R3042 321-0222-00 RES..,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
A12R3043 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A12R3045 315-0103-00 RES.,FXD,CMPSN:10K OHM 5%,0.25W 01121 CB1035
A12R3046 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 cB5115
A12R3060 307-0696-00 RES NTWK,FXD,FI:7,10K OHM,2%,0.15W 01121 208A103
A12R3070 307-0696-00 RES NTWK,FXD,FI:7,10K OHM,2%,0.15W 01121 208A103
A12R3071 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A12R3072 315.0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A12R3073 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CcB1035
A12R3090 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R4021 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0. 25W o121 cB1015
A12R4022 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0. 25W 01121 CB1015
A12R4023 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0. 25W 01121 CB1015
A12R4024 321-0188-00 RES.,FXD,FILM:887 OHM,1%,0.125W 91637 MFF1816G887R0F
A12R4025 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A12R4030 308-0839-00 RES.,FXD,WW:0.1 OHM,5%,1.0W 75042 BW-20-R/1000J
A12R4031 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A12R4032 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625
A12R4033 315-0183-00 RES.,FXD,CMPSN:18K OHM,5%,0.25W 01121 CB1835
A12R4040 307-1137-00 RES NTWK,FXD,Fl:8.5M OHM,50%,0.125W 03888 A3UT17
A12R4041 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 C€B1025
A12R4042 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A12R4043 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625
A12R4044 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R4050 307-0509-00 RES NTWK,FXD FI:7,100K OHM,5% 01121 208A104
A12R4052 307-0509-00 RES NTWK,FXD F1:7,100K OHM,5% 01121 208A104
A12R4080 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A12R4090 307-0445-00 RES NTWK,FXD,FI:4.7K OHM,20%,(9) RES 91637 MSP10A01-472M
A12R4100 307-0446-00 RES NTWK,FXD FI:10K OHM,20%,(9) RES 91637 MSP10A01-103M
A12R5021 307-0509-00 RES NTWK,FXD F1:7,100K OHM,5% 01121 208A104
A12R5022 321-0710-01 RES.,FXD,FILM:2.542K OHM,0.5%,0.125W 91637 MFF1816G25420D
A12R5031 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A12R5080 315-0112-00 RES.,FXD,CMPSN:1.1K OHM,5%,0.25W 01121 CB1125
A12R5081 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W o121 CB6215
A12TP1090 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A12TP3040 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A12TP3050 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A12TP3060 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
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A12U1020 156-1522-00 CPLR,OPTOELECTR: LED & PHOTOTRANSISTOR 50434 HCPL-2601
A12U1030 156-1522-00 CPLR,OPTOELECTR: LED & PHOTOTRANSISTOR 50434 HCPL-2601
A12U1032 156-0109-00 CPLR,OPTOELECTR:LED & PHOTOTRANSISTOR 09019 H11AX881
A12U1034 156-0109-00 CPLR,OPTOELECTR:LED & PHOTOTRANSISTOR 09019 H11AX881
A12U1040 156-0109-00 CPLR,OPTOELECTR:LED & PHOTOTRANSISTOR 09019 H11AX881 -
A12U1101 156-0874-02 MICROCIRCUIT,DI:8 BIT ADDRESSABLE LCH 04713 SN74LS259
A12U2030 156-0109-00 CPLR,OPTOELECTR:LED & PHOTOTRANSISTOR 08019 H11AX881
A12U2040 156-0109-00 CPLR,OPTOELECTR:LED & PHOTOTRANSISTOR 09019 H11AX881 -
A12U2042 156-0109-00 CPLR,OPTOELECTR:LED & PHOTOTRANSISTOR 09019 H11AX881
A12U2044 156-0109-00 CPLR,OPTOELECTR:LED & PHOTOTRANSISTOR 09019 H11AX881
A12U2046 156-0109-00 CPLR,OPTOELECTR:LED & PHOTOTRANSISTOR 09019 H11AX881
A12U2050 156-0874-02 MICROCIRCUIT,DI:8 BIT ADDRESSABLE LCH 04713 SN74L8259 J
A12U2052 156-0541-02 MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 01295 SN74LS139NP3
A12U2060 156-0469-02 MICROCIRCUIT,D}:3/8 LINE DCDR 01295 SN74LS138NP3
A12U2080 156-0387-02 MICROCIRCUIT,DI:DUAL J-K FF,BURN IN 01295 SN741.873 J
A12U3030 156-0495-02 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 01295 LM324J4
A12U3050 156-0645-02 MICROCIRCUIT,DI:HEX INV ST NAND GATES,SCRN 01295 SN74LS14
A12U3052 156-0479-02 MICROCIRCUIT,DI:QUAD 2-INP OR GATE 01295 SN74LS32NP3
A12U3060 156-1707-00 MICROCIRCUIT,DI: QUAD 2-INPUT NAND GATE 07263 74FO0PCQR J
A12U3062 156-1335-00 MICROCIRCUIT,DI:DUAL RETRIG RESET MONO MV 07263 96L502
A12U3070 156-0366-02 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02
A12U3080 156-1225-01 MICROCIRCUIT LI:DUAL COMPARATOR,SCREENED 27014 LM393N/AT )
A12U3082 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS5240 J
A12U3090 156-1621-00 MICROCIRCUIT,DI: CMOS,8 DIGIT LED DRIVER 32293 ICM7218AlJI
A12U3092 156-1397-00 MICROCIRCUIT,DIi: 8-INP NAND GATE 27014 MM74C30JA +
A12U4050 160-1802-00 MICROCIRCUIT,DI: 8192 X 8 EPROM 80009 160-1802-00 ‘ ) | {
A12U4060 160-1803-00 MICROCIRCUIT,DI: 8192 X 8 EPROM 80009 160-1803-00 \ /\ !
A12U4080 156-1706-00 MICROCIRCUIT,DI: CMOS,2K X 8 SRAM 000LR TC5516APL ol
A12U4082 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 01295 SN74L5245JP3
A12U4090 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 ;
A12U4092 156-1215-01 MICROCIRCUIT,DI:20 KEY ENCODER,SCRN 80009 156-1215-01 U
A12U5020 156-1255-00 MICROCIRCUIT,LI:D/A CONVERTER 04713 DAC-08HQ
A12U5021 156-1327-00 MICROCIRCUIT,DI:3 STATE OCTAL D FF,SCRN 27014 MM74C374
A12U5040 156-1342-01 MICROCIRCUIT,DI:MPU,8 BIT W/CLK 07263 F68A08(P OR D) ’
A12VR3021 152-0508-00 SEMICOND DEVICE:ZENER,0.4W,12.6V,5% 80009 152-0508-00
A12VR3022 152-0168-00 SEMICOND DEVICE:ZENER,0.4W,12V 5% 04713 SZG35009K4
A12VR3033 152-0662-00 SEMICOND DEVICE:ZENER,0.4W .5V, 1% 04713 S2G195
A12VR3040 152-0508-00 SEMICOND DEVICE:ZENER,0.4W,12.6V,5% 80009 152-0508-00
A12VR4021 152-0175-00 SEMICOND DEVICE:ZENER,0.4W,5.6V,5% 04713 $Z2G35008
A12Y4040 158-0177-00 XTAL UNIT,QTZ:4.0MHZ,0.001%,PARALLEL 33096 OBD

——
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: g Tektronix Serial/Model No. Mfr

r Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A13 670-7724-00 CKT BOARD ASSY:QUTPUT 80009 670-7724-00
A13C1020 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

r A13C1021 290-0804-00 CAP_FXD,ELCTLT:10UF, 4+50-10%,25V 55680 ULA1ETO0TEA
A13C1022 281-0503-00 CAP.,FXD,CER DI:8PF,+/-0.5PF 500V 59660 0301-080-COHO-80
A13C1031 290-0943-00 CAP.,FXD,ELCTLT:47UF, +50-10%,25V 55680 ULB1E470TECANA

r A13C1041 281-0775-00 CAP. FXD,CER D!:0.1UF,20%,50V 04222 MA205E104MAA

) A13C1042 290-0943-00 CAP_FXD,ELCTLT:47UF, +50-10%,25V 55680 ULB1E470TECANA
A13C1043 290-0950-00 CAP.,FXD,ELCTLT:100UF,+50-10%,50V 55680 ULBT1H101TJAANA
A13C1050 281-0758-00 CAP. FXD,CER DI:15PF,20%,100V 04222 CG101A150M150M

r A13C1051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ05E104MAA

! A13C1052 290-0973-00 CAP. FXD,ELCTLT: 100UF,20%,25VDC 55680 oBD
A13C1060 290-0973-00 CAP. FXD,ELCTLT: 100UF,20%,25VDC 55680 OBD
A13C1070 : 290-0984-00 CAP.,FXD,ELCTLT: 1000UF,20%,50V 55680 TLB1H102M

r A13C1071 290-0984-00 CAP.,FXD,ELCTLT: 1000UF,20%,50V 55680 TLB1H102M

] A13C1072 281-0775-00 CAP.FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A13C1080 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA
A13C2021 281-0775-00 CAP..FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

ﬂ A13C2022 281-0758-00 CAP_FXD,CER DI:15PF 20%,100V 04222 CG101A150M150M
A13C2023 290-0778-00 CAP.FXD,ELCTLT:1UF,+50-10%,50V 54473 ECE-A50N1
A13C2031 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 12969 CGB102KEX
A13C2032 290-0943-00 CAP.,FXD,ELCTLT:47UF, +50-10%,25V 55680 ULB1E470TECANA

ﬂ A13C2033 283-0615-00 CAP.,FXD,MICA D:33PF,5%,500V 00853 D155E330J0

' A13C2034 285-1189-00 CAP.FXD,MTLZD:0.1UF,5%,100V 56699 719A1CA104PJ101S
A13C2041 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

ﬂ 41302042 281-0812-00 CAP.FXD,CER DI:1000PF,10%,100V 12969 CGB102KEX

; ; h13C2043 290-0943-00 CAP.,FXD,ELCTLT:47UF, +50-10%,25V 55680 ULB1E470TECANA

N A13C2052 283-0615-00 CAP.FXD,MICA D:33PF,5%,500V 00853 D155E330J0

A13C2053 285-1189-00 CAP. FXD,MTLZD:0.1UF,5%,100V 56699 719A1CA104PJ101S
A13C2054 290-0778-00 CAP.,FXD,ELCTLT:1UF, +50-10%,50V 54473 ECE-A50N1

ﬂ A13C2060 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A13C3030 290-0776-00 CAP. ,FXD,ELCTLT:22UF, +50-10%,10V 55680 ULATA220TEA
A13C3031 281-0508-00 CAP.,FXD,CER Di:12PF, +/-0.6PF,500V 04222 7001-COG-120J
A13C3032 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A13C3041 283-0635-00 CAP..FXD,MICA D:51PF,1%,100V 00853 D151E510F0
A13C3042 283-0635-00 CAP.,FXD,MICA D:51PF,1%,100V 00853 D151E510F0
A13C3043 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA

n A13C3045 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ05E104MAA
A13C3050 290-0776-00 CAP.,FXD,ELCTLT:22UF, +50-10%,10V 55680 ULA1TA220TEA
A13C3051 281-0508-00 CAP.,FXD,CER DI:12PF,+/-0.6PF,500V 04222 7001-COG-120J
A13C3061 281-0775-00 CAP.,FXD,CER Di:0.1UF,20%,50V 04222 MA205E104MAA

1 A13C3062 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA

’ A13C4020 281-0791-00 CAP.,FXD,CER DI:270PF,10%,100V 04222 GC101C271K
A13C4021 283-0779-00 CAP. FXD,MICA D:27PF,2%,500V 00853 D155E270G0
A13C4022 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA

1 A13C4023 281-0788-00 CAP. FXD,CER D{:470PF,10%,100V 96733 R3015
A13C4024 283-0178-00 CAP.,FXD,CER DI:0.1UF, + 80-20%,100V 72982 8131N145651 1042
A13C4031 281-0763-00 CAP_FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A13C4032 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A13C4033 283-0642-00 CAP.,FXD,MICA D:33PF,+/-0.5PF, 300V 00853 D10-5E330G
A13C4034 283-0149-00 CAP.FXD,CER DI:25PF,2%,200V 59660 865-528T2H250G
A13C4035 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A13C4036 283-0642-00 CAP.,FXD,MICA D:33PF, +/-0.5PF, 300V 00853 D10-5E330G

ﬂ A13C4051 283-0634-00 CAP_ FXD,MICA D:65PF,1%,100V 00853 D155E650F0
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A13C4060 281-0775-00 CAP_FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA el

A13C4061 283-0638-00 CAP.,FXD,MICA D:130PF,1%,100V 00853 D151F131F0

A13C4062 281-0775-00 CAP..FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA i

A13C4063 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MAZ205E104MAA i

A13C4064 290-0973-00 CAP_FXD,ELCTLT: 100UF,20%,25VDC 55680 oBD bt

A13C4065 283-0175-00 CAP_FXD,CER DI:10PF,5%,200V 96733 TDR438Y100DP

A13C4070 290-0973-00 CAP_FXD,ELCTLT: 100UF,20%,25VDC 55680 OBD ‘

A13C4071 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA ¢

A13C4072 281-0775-00 CAP_FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA -

A13CR1011 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1013 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R j

A13CR1021 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R ‘
bt

A13CR1031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1032 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1033 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1034 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1041 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1042 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1043 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R ‘

A13CR1051 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R et

A13CR1070 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1071 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR1072 152.0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R ‘

A13CR1080 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R ol

A13CR1081 152-0779-00 SEMICOND DEVICE:RECT,S1,200V,0.75A 05828 RWO2M

A13CR1082 152-0779-00 SEMICOND DEVICE:RECT,S!,200V,0.75A 05828 RW02M vy

A13CR2011 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R vy

A13CR2021 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R o

A13CR2031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR2041 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R \

A13CR2060 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 J

A13CR2061 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672

A13CR3011 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR3012 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R i

A13CR3021 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R ‘

A13CR3031 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 —

A13CR3041 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672

A13CR4011 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR4072 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A13CR4080 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01285 1N4152R

A13DS4021 150-0077-01 LAMP,INCAND:14V,0.08A 08806 21820

A13J1051 131-2238-00 CONN,RCPT,ELEC:CKT BD,2 X 20,MALE 000GS OBD z

A13J1080 131-1807-00 CONTACT ASSY,EL:31,0.025 SQ,0.15 CTR,0.54L 22526 65603-131 et

A13J2051 131-2238-00 CONN,RCPT,ELEC:CKT BD,2 X 20,MALE 000GS  OBD

A13J4011 131-2189-00 CONN,RCPT,ELEC:CKT BD,3 CONT,FEMALE 22526 65001-119 R

A13J4022 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136

A13K1011 148-0148-00 RELAY ARMATURE: 2 FORM C,2A 5VDC,62.5 OHM 000LS DS2E-M-DC5V

A13K1013 148-0079-00 RELAY,REED:200 OHM,5V 24211 GB-832A-20

A13K1021 148-0148-00 RELAY ARMATURE: 2 FORM C,2A,5VDC,62.5 OHM 000LS DS2E-M-DC5V

A13K2021 148-0148-00 RELAY,ARMATURE: 2 FORM C,2A,5VDC,62.5 OHM 000LS DS2E-M-DC5V [

A13K3011 148-0148-00 RELAY ARMATURE: 2 FORM C,2A,5VDC,62.5 OHM 000LS DS2E-M-DC5V J

A13K3012 148-0079-00 RELAY,REED:200 OHM,5V 24211 GB-832A-20

A13K3031 148-0148-00 RELAY,ARMATURE: 2 FORM C,2A,5VDC,62.5 OHM 000LS DS2E-M-DC5V

A13K4011 148-0148-00 RELAY ARMATURE: 2 FORM C,2A,5VDC,62.5 OHM 000LS DS2E-M-DC5V U
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A13K4021 148-0126-00 RELAY,REED:5VDC,400 OHM COIL 21317 BEE-5
A13P4022 131-0993-00 BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01

rq A13Q1011 151-0710-00 TRANSISTOR:SILICON,NPN 27014 2N6715/92 PUO1A
A13Q1021 151-0710-00 TRANSISTOR:SILICON,NPN 27014 2N6715/92 PUO1A

} A13Q1031 151-0103-00 TRANSISTOR:SILICON,NPN 80009 151-0103-00
A13Q1032 151-0389-00 TRANSISTOR:SILICON,PNP 80009 151-0389-00
A13Q1041 151-0389-00 TRANSISTOR:SILICON,PNP 80009 151-0389-00
A13Q1051 151-0103-00 TRANSISTOR:SILICON,NPN 80009 151-0103-00
A13Q1052 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A13Q1053 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A13Q1061 151-1005-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 27014 F55037

r A13Q1062 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A13Q1063 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A13Q1080 151-1005-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 27014 F55037
A13Q2011 151-0710-00 TRANSISTOR:SILICON,NPN 27014 2N6715/92 PUOTA
A13Q2012 151-0710-00 TRANSISTOR:SILICON,NPN 27014 2N6715/92 PUO1A

: A13Q2020 156-1190-00 MICROCIRCUIT,DI:7 XSTR,CA3082 80009 156-1190-00

A13Q2021 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868K

r A13Q2031 151-0103-00 TRANSISTOR:SILICON,NPN 80009 151-0103-00

4 A13Q2032 151-0389-00 TRANSISTOR:SILICON,PNP 80009 151-0389-00
A13Q2033 151.0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
A13Q2034 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A13Q2035 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A13Q2036 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
A13Q2037 151-0302-00 TRANSISTOR:SILICON,NPN 07263 5038487

ﬁ A13Q2038 151-0302-00 TRANSISTOR:SILICON,NPN 07263 5038487

' f s A13Q2041 151-0389-00 TRANSISTOR:SILICON,PNP 80009 151-0389-00

i A13Q2042 151-0302-00 TRANSISTOR:SILICON,NPN 07263 5038487
A13Q2043 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $S032677
A13Q2044 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677

ﬂ A13Q2045 151-0302-00 TRANSISTOR:SILICON,NPN 07263 $038487

' A13Q2046 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
A13Q2051 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A13Q2052 151-0103-00 TRANSISTOR:SILICON,NPN 80009 151-0103-00

” A13Q2053 151.0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
A13Q2060 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A13Q2061 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A13Q2062 151-0325-00 TRANSISTOR:SILICON,PNP,SEL FROM 2N4258 80009 151-0325-00
A13Q2063 151-0325-00 TRANSISTOR:SILICON,PNP,SEL FROM 2N4258 80009 151-0325-00
A13Q3011 151-0710-00 TRANSISTOR:SILICON,NPN 27014 2N6715/92 PUO1A
A13Q3012 151-0710-00 TRANSISTOR:SILICON,NPN 27014 2N6715/92 PUD1A
A13Q3013 151-0710-00 TRANSISTOR:SILICON,NPN 27014 2N6715/92 PUO1A

n A13Q3014 151-0710-00 TRANSISTOR:SILICON,NPN 27014 2N6715/92 PUO1A
A13Q3022 151-0342-00 TRANSISTOR:SILICON,PNP 07263 5035928
A13Q3031 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
A13Q3032 151-0302-00 TRANSISTOR:SILICON,NPN 07263 5038487
A13Q3033 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 1TS30974

. A13Q3041 151-0302-00 TRANSISTOR:SILICON,NPN 07263 8038487
A13Q3042 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A

ﬂ A13Q3043 151-0216-00 TRANSISTOR:SILICON,PNP 04713 SPS8803

{ A13Q3044 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A13Q3051 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A13Q3052 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129

ﬂ A13Q3053 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815

1
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A13Q3054 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A13Q3055 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A13Q3056 151-0216-00 TRANSISTOR:SILICON,PNP 04713 SPS8803
A13Q3057 151-0216-00 TRANSISTOR:SILICON,PNP 04713 SPS8803
A13Q4011 151-0710-00 TRANSISTOR:SILICONNPN 27014 2N6715/92 PUOTA
A13Q4031 151-1110-00 TRANSISTOR:S!,FE,N-CHANNEL 32293 ITS30974
A13Q4032 151-0216-00 TRANSISTOR:SILICON,PNP 04713 $PS8803
A13Q4033 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A13Q4034 151-0216-00 TRANSISTOR:SILICON,PNP 04713 SPS8803
A13Q4042 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A13Q4043 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A13Q4044 151-0216-00 TRANSISTOR:SILICON,PNP 04713 SPS8803
A13Q4051 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A13Q4052 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A13Q4053 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A13Q4054 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A13Q4055 151-1021-00 TRANSISTOR:SILICON JFE 17856 FN815
A13Q4056 151-0216-00 TRANSISTOR:SILICON,PNP 04713 SPS8803
A13Q4070 151-0462-00 TRANSISTOR:SILICON,PNP 04713 SJE491
A13Q4071 151-0464-00 TRANSISTOR:SILICON,NPN 04713 SJE412
A13Q4080 151-0273-00 TRANSISTOR:SILICON,NPN 80009 151-0273-00
A13Q4081 151-0276-00 TRANSISTOR:SILICON,PNP 04713 2N5087
A13R1021 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
A13R1022 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A13R1031 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CcB1625
A13R1032 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A13R1033 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5 \ /
A13R1034 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A13R1035 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1036 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1037 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 cB1625
A13R1038 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1041 315.0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A13R1042 307-0103-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.25W 01121 CB27G5
A13R1043 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A13R1044 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1045 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A13R1046 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1051 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1052 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A13R1053 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1054 321-0289-07 RES.,FXD,FIiLM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A13R1055 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A13R1056 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1060 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1061 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W o121 CB47G5
A13R1062 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515
A13R1063 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%.,0.25W 01121 CB2025
A13R1070 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A13R1071 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515
A13R2011 307-1178-00 ATTENUATOR,VAR: 20DB PER STEP FOR 4 STEP 80009 307-1178-00
A13R2012 307-1178-00 ATTENUATOR,VAR: 20DB PER STEP FOR 4 STEP 80009 307-1178-00
A13R2013 307-0636-00 RES NTWK,FXD,F!:8,330 OHM,2%,0.125W 01121 3168331
A13R2014 307-0595-00 RES NTWK,FXD FI:7,5.6K OHM,2%,1.0W 32997 4308R-101-562
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Tektronix Serial/Model No. Mfr

ﬂ Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A13R2022 315-0124-00 RES.,FXD,CMPSN: 120K OHM,5%,0.25W 01121 CB1245
A13R2031 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515
A13R2032 315-0620-00 RES.,FXD,CMPSN:62 OHM,5%,0.25W 01121 CB6205

3 A13R2033 321-0126-00 RES.,FXD,FiLM:200 OHM,1%,0.125W 91637 MFF1816G200R0F

: A13R2035 315-0124-00 RES.,FXD,CMPSN: 120K OHM,5%,0.25W o121 CB1245
A13R2036 315.0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515

r A13R2037 321-0051-00 RES.,FXD,FILM:33.2 OHM,1%,0.125W 91637 MFF1816G33R20F

t A13R2038 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A13R2041 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A13R2042 321-0185-00 RES.,FXD,FILM:825 OHM,1%,0.125W 91637 MFF1816G825R0F
A13R2043 321-0185-00 RES.,FXD,FILM:825 OHM,1%,0.125W 91637 MFF1816G825R0F
A13R2044 321-0051-00 RES.,FXD,FILM:33.2 OHM,1%,0.125W 91637 MFF1816G33R20F
A13R2045 315-0620-00 RES.,FXD,CMPSN:62 OHM,5%,0.25W 01121 CB6205

™ A13R2046 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515

? A13R2047 307-0103-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.25W 01121 CB27G5

{ A13R2048 321-0126-00 RES.,FXD,FILM:200 OHM,1%,0.125W 91637 MFF1816G200R0F
A13R2050 315-0124-00 RES.,FXD,CMPSN:120K OHM,5%,0.25W 01121 CB1245
A13R2051 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025

r A13R2052 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A13R2053 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515
A13R2054 315-0124-00 RES.,FXD,CMPSN:120K OHM,5%,0.25W 01121 CB1245
A13R2055 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025

r A13R2056 321-0309-00 RES.,FXD,FILM:16.2K OHM,1%,0.125W 91637 MFF1816G16201F

4 A13R2057 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A13R2058 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

ﬁ qwﬁzoeo 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025

f i K13R2061 307-0453-00 RES NTWK,FXD,FI: (7),22K OHM,2%,0.15W 91637 MSP08A012236

’ A13R3011 308-0619-00 RES.,VAR,WW:37.0 OHM,1%,3W 91637 RS2B 37.0 OHM 1%

A13R3020 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045

q A13R3021 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 CB3335

f A13R3022 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A13R3023 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A13R3031 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A13R3032 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405
A13R3033 321-0309-00 RES.,FXD,FILM:16.2K OHM,1%,0.125W 91637 MFF1816G16201F
A13R3034 321-0777-03 RES.,FXD,FILM:5.14K OHM,0.25%,0.125W 24546 NC55C5141C
A13R3035 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

ﬂ A13R3036 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A13R3040 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W ot121 CB3915
A13R3041 321-0185-00 RES.,FXD,FILM:825 OHM,1%,0.125W 91637 MFF1816G825R0F
A13R3042 321-0185-00 RES.,FXD,FILM:825 OHM,1%,0.125W 91637 MFF1816G825R0F

n A13R3043 315-0133-00 RES.,FXD,CMPSN:13K OHM,5%,0.25W 01121 CB1335

) A13R3044 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 CB3335
A13R3045 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W ot121 CB3925

' A13R3046 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C20000B

ﬂ A13R3047 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915

/ A13R3048 321-0631-03 RES.,FXD,FILM:12.5K OHM,0.25W,0.125W 91637 MFF1816D12501C
A13R3049 315-0133-00 RES.,FXD,CMPSN:13K OHM,5%,0.25W 01121 CB1335
A13R3050 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405

ﬂ A13R3051 321-.0777-03 RES. FXD,FILM:5.14K OHM.0.25%,0.125W 24546 NC55C5141C

s A13R3052 321-0405-00 RES.,FXD,FILM:162K OHM,1%,0.125W 91637 MFF1816G16202F
A13R3053 321-0434-00 RES.,FXD,FILM:324K OHM,1%,0.125W 91637 MFF1816G32402F
A13R3054 315-0624-00 RES.,FXD,CMPSN:620K OHM,5%,0.25W 01121 CB6245

ﬂ A13R3055 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 CB3335
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Replaceable Electrical Parts—SG5010

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A13R3056 307-0499-00 RES.,FXD,FILM:100K OHM,5%,0.125W 91637 MSP10A01104J
A13R3057 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 €B3335
A13R3058 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NE55E2002B
A13R3059 321-0966-03 RES.,FXD,FILM:40K OHM,0.25%,0.125W 91637 MFF1816D40001C
A13R4020 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A13R4021 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A13R4022 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A13R4026 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C20000B
A13R4027 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C20000B
A13R4028 311-1244-00 RES.,VAR,NONWIR:100 OHM,10%,0.50W 32997 3386X-T07-101
A13R4030 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0. 25W 01121 cB1015
A13R4031 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 0t121 CB4715
A13R4032 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A13R4033 321-0816-07 RES.,FXD,FILM:5K OHM,0.1%,0.125W 91637 MFF1816C500008
A13R4035 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0. 25W 01121 CB1015
A13R4036 321-0260-03 RES.,FXD,FILM:4.99K OHM,0.25%,0.125W 24546 NC55C4991C
A13R4037 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 CB3335
A13R4041 321-1611-07 RES.,FXD,FILM:550 OHM,0.1%,0.125W 91637 MFF1816C550R0B
A13R4042 321-0756-04 RES.,FXD,FILM:50K OHM,0.1%,0.126W 91637 MFF1816D50001B
A13R4043 321.0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NE55E2002B
A13R4044 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NE55E2002B
A13R4045 321-0631-03 RES.,FXD,FILM:12.5K OHM,0.25W,0.125W 91637 MFF1816D12501C
A13R4046 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 €B3335
A13R4047 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 CB3335
A13R4050 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 CB3335
A13R4051 321-0966-03 RES.,FXD,FILM:40K OHM,0.25%,0.125W 91637 MFF1816D40001C
A13R4052 321-0966-03 RES.,FXD,FILM:40K OHM,0.25%,0.125W 91637 MFF1816D40001C
A13R4053 315-0245-00 RES.,FXD,CMPSN:2.4M OHM,5%,0.25W 01121 CB2455
A13R4054 315-0125-00 RES.,FXD,CMPSN:1.2M OHM,5%,0.25W 01121 CB1255
A13R4055 321-0631-03 RES.,FXD,FILM:12.5K OHM,0.25W,0.125W 91637 MFF1816D12501C
A13R4056 321-0929-07 RES.,FXD,FILM:2.5K OHM,0.10%,0.125W 91637 MFF1816C25000B
A13R4057 321-0816-07 RES.,FXD,FILM:5K OHM,0.1%,0.125W 91637 MFF1816C500008
A13R4058 321-0207-07 RES.,FXD,FILM:1.4K OHM,0.1%,0.125W 24546 NE5S5E£140L8B
A13R4059 321-0929-07 RES.,FXD,FILM:2.5K OHM,0.10%,0.125W 91637 MFF1816C25000B
A13R4060 321-0292-07 RES.,FXD,FILM:10.7K OHM,0.1%,0.125W 24546 NES5E1182B
A13R4061 315-0110-00 RES.,FXD,CMPSN:11 OHM,5%,0.25W o121 CB1105
A13R4063 315-0100-00 RES. FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A13R4070 321-0306-00 RES.,FXD,FILM: 15K OHM,1%,0.125W 91637 MFF1816G15001F
A13R4071 321-0306-00 RES.,FXD,FILM:15K OHM,1%,0.125W 91637 MFF1816G15001F
A13R4072 315-0301-00 RES.,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015
A13R4073 315-0301-00 RES.,FXD,CMPSN:300 OHM,5%,0.256W 01121 CB3015
A13R4080 321-0223-00 RES.,FXD,FILM:2.05K OHM,1%,0.125W 91637 MFF1816G20500F
A13R4081 321-0223-00 RES.,FXD,FILM:2.05K OHM,1%,0.125W 91637 MFF1816G20500F
A13R4082 321-1696-07 RES.,FXD,FILM:6K OHM,0.1%,0.125W 07716 CEAE600008
A13R4083 311-1248-00 RES.,VAR,NONWIR:500 OHM,10%,0.50W 73138 72-23-0
A13TP1011 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A13TP1012 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A13TP1021 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A13TP1050 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A13U1022 156-0885-00 MICROCIRCUIT,LI:OPTOELECTRONIC ISOLATOR 04713 S0C123A
A13U1060 156-1607-00 MICROCIRCUIT,LI:DUAL OPNL AMPL 01295 MC1558P
A13U2022 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80008 156-0796-01
A13U3031 156-1191-01 MICROCIRCUIT,LI:DUAL BI-FET OP-AMP 8 DIP 01295 TLO72ACP3
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Replaceable Electrical Parts—SG5010

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A13U3032 156-0411-00 MICROCIRCUIT,LI:QUAD-COMP,SGL SUPPLY 27014 LM339N
A13U3051 156-1191-01 MICROCIRCUIT,LI:DUAL BI-FET OP-AMP,8 DIP 01295 TLO72ACP3
A13U3061 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A13U4031 156-1338-01 MICROCIRCUIT,LI:OPNL AMPL,SELECTED 18324 NE5534AN
A13U4032 156-1338-01 MICROCIRCUIT,LI:OPNL AMPL,SELECTED 18324 NE5534AN
A13U4041 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A13U4060 156-1338-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NE5534N
A13VR2051 152-0746-00 SEMICOND DVC,DI: ZEN,SI,14V,1%,1W 80009 152-0746-00
A13VR3021 152-0783-00 SEMICOND DVC,DI: ZEN,SI,18V,5%,5.0W 04713 SZP40105
A13VR3022 152-0783-00 SEMICOND DVC,DI: ZEN,SI,18V,5%,5.0W 04713 SZP40105
A13VR3023 152-0611-00 SEMICOND DEVICE:ZENER,0.4W,9V,2% 80009 152-0611-00
A13VR3024 152-0265-00 SEMICOND DEVICE:ZENER,0.4W,24V 5% 04713 SZG35009K8
A13VR4060 152-0486-00 SEMICOND DEVICE:ZENER,0.25W,6.2V 5% 80009 152-0486-00
A13W510 175-4306-00 CA ASSY,SP,ELEC:3,22 AWG,4.0 L.RIBBON 80009 175-4306-00
A13W520 175-4306-00 CA ASSY,SP,ELEC:3,22 AWG,4.0 L, RIBBON 80009 175-4306-00



Replaceable Electrical Parts—SG5010

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A14 670-7725-00 CKT BOARD ASSY:OSCILLATOR 80009 670-7725-00
A14C1021 285-1049-00 CAP.,FXD,PLSTC:0.01UF,1%,200V 14752 23081C103F
A14C1131 285-0808-00 CAP..FXD,PLSTC:0.1UF,10%,50V 56289 LP66A1A104K004
A14C1132 281-0773-00 CAP.,FXD,CER Dt:0.01UF,10%,100V 04222 SA201C103KAA
A14C1173 283-0051-00 CAP.,FXD,CER D}:0.0033UF ,5%,100V 56289 1C20C0G332J100B
A14C2031 285-1049-00 CAP.,FXD,PLSTC:0.01UF,1%,200V 14752 230B1C103F
A14C2033 285-1189-00 CAP_,FXD,MTLZD:0.1UF,5%,100V 56699 719A1CA104PJ101S
A14C2041 290-0943-00 CAP.FXD,ELCTLT:47UF,+50-10%,25V 55680 ULB1E470TECANA
A14C2043 281-0775-00 CAP..FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C2061 295-0127-00 CAP.SET,MATCHED:0.5,0.05,0.00485UF 450PF 80009 295-0127-00
A14C2063 295-0127-00 CAP.SET,MATCHED:0.5,0.05,0.00485UF 450PF 80009 295-0127-00
A14C2071 295-0127-00 CAP.SET,MATCHED:0.5,0.05,0.00495UF ,450PF 80009 295-0127-00
A14C2081 295-0127-00 CAP.SET,MATCHED:0.5,0.05,0.00495UF 450PF 80009 295-0127-00
A14C2091 295-0127-00 CAP.SET,MATCHED:0.5,0.05,0.00495UF ,450PF 80009 295-0127-00
A14C2093 295-0127-00 CAP.SET,MATCHED:0.5,0.05,0.00495UF 450PF 80009 295-0127-00
A14C2101 295-0127-00 CAP.SET,MATCHED:0.5,0.05,0.00495UF ,450PF 80009 295-0127-00
A14C2111 295-0127-00 CAP.SET,MATCHED:0.5,0.05,0.00495UF 450PF 80009 295-0127-00
A14C2141 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C2161 283-0620-00 CAP.,FXD,MICA D:470PF,1%,300V 00853 D155F4771FO
A14C3021 285-1049-00 CAP.,FXD,PLSTC:0.01UF,1%,200V 14752 230B1C103F
A14C3023 285-1049-00 CAP_.FXD,PLSTC:0.01UF,1%,200V 14752 230B1C103F
A14C3061 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C3063 283-0649-00 CAP.,FXD,MICA D:105PF,1%,300V 00853 D155F1050F0
A14C3111 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C3113 283-0649-00 CAP.,FXD,MICA D:105PF,1%,300V 00853 D155F1050F0
A14C3121 281-0775-00 CAP..FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C3133 290-0943-00 CAP.,FXD,ELCTLT:47UF,+50-10%,25V 55680 ULB1E470TECANA
A14C3151 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 SA201C103KAA
A14C3155 281-0775-00 CAP.,FXD,CER D1:0.1UF,20%,50V 04222 MA205E104MAA
A14C3161 290-0973-00 CAP_FXD,ELCTLT: 100UF,20%,25VDC 55680 0BD
A14C3181 290-0943-00 CAP.,FXD,ELCTLT:47UF, +50-10%,25V 55680 ULB1E470TECANA
A14C4011 285-1189-00 CAP.FXD,MTLZD:0.1UF,5%,100V 56699 719A1CA104PJ1018
A14C4021 281-0819-00 CAP. FXD,CER DI:33PF,5%,50V 72982 8035BC0G330
A14C4023 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C4051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C4052 281-0823-00 CAP.,FXD,CER DI:470PF,10%,50V 12969 CGB471KDN
A14C4121 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C4131 283-0177-00 CAP.,FXD,CER DI:1UF, + 80-20%,25V 56289 2C2025U105Z0258
A14C4171 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C5011 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C5021 290-0782-00 CAP. FXD,ELCTLT:4.7UF,+75-10%,35V 55680 ULA1V4R7TEA
A14C5023 290-0943-00 CAP.,FXD,ELCTLT:47UF,+50-10%,25V 55680 ULB1E470TECANA
A14C5041 290-0943-00 CAP.,FXD,ELCTLT:47UF,+50-10%,25V 55680 ULB1E470TECANA
A14C5051 290-0943-00 CAP.FXD,ELCTLT:47UF, +50-10%,25V 55680 ULB1E470TECANA
A14C5081 281-0775-00 CAP.FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C5085 281-0763-00 CAP_FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C5087 281-0763-00 GAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C5091 281-0763-00 CAP.FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C5093 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C5123 290-0943-00 CAP.,FXD,ELCTLT:47UF, +50-10%,25V 55680 ULB1E470TECANA
A14C5125 290-0943-00 CAP.,FXD,ELCTLT:47UF,+50-10%,25V 55680 ULB1E470TECANA
A14C5131 281-0759-00 CAP.FXD,CER DI:22PF,10%,100V 96733 R2735
A14C5133 281-0763-00 CAP.FXD,CER DI.147PF,10%,100V 04222 GA101A470KAA
9-20

h ‘

— (-—'
A A

€

(g

-
-~

[
-

o~

——
-— -

[

——
——

U

—
——

C

-
-— -

| S0

[wv
—

-—
-

C

——
——

C

-

—
o

C

-
-~

@ ['
—— -~

C

-
—

C



t Replaceable Electrical Parts—SG5010

F

’

' h

' s Tektronix Serial/Model No. Mfr

r Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A14C5181 281-0763-00 CAP.FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C6041 290-0745-00 CAP.,FXD,ELCTLT:22UF, +50-10%,25V 54473 ECE-A25V22L

~ A14C6051 290-0943-00 CAP.FXD,ELCTLT:47UF, 4-50-10%,25V 55680 ULB1E470TECANA

[ A14C6053 290-0943-00 CAP.,FXD,ELCTLT:47UF, 4+ 50-10%,25V 55680 ULB1E470TECANA
A14C6123 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C7021 285-1185-00 CAP.,FXD,MTLZD:0.05UF,5%,250V 12406 ZR9044-1

q A14C7031 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 2C20Z25U1052025B

4 A14C7041 285-1185-00 CAP.,FXD,MTLZD:0.05UF,5%,250V 12408 ZR9044-1
A14C7051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C7101 283-0059-00 CAP.,FXD,CER DI:1UF, +80-20%,50V 51642 400050Z5U1052

n A14C7123 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA

? s A14C7141 290-0973-00 CAP.,FXD,ELCTLT: 100UF,20%,25VDC 55680 oBD
A14C7181 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 2C20Z5U1052025B
A14C8011 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C8051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A14C8071 281-0763-00 CAP_FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C8081 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA
A14C8092 281-0763-00 CAP.FXD,CER DI:47PF,10%,100V 04222 GA101A470KAA

ﬂ A14C8131 283-0644-00 CAP.,FXD,MICA D:150PF,1%,500V 00853 D155F151F0

- A14C9121 281-0811-00 CAP.,FXD,CER DI:10PF,10%,100V 96733 R2911
A14C91414 283-0633-00 CAP.,FXD,MICA D:77PF,1%,100V 00853 D155E770F0
A14CR2051 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

q A14CR2053 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

{ A14CR2173 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR4133 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

~ ﬂ140R5161 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672

>t \14CR6023 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

¢} A14CR6031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14CR7141 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A14CR9031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

n A14CR9033 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A14J5141 131-1426-00 CONTACT SET,ELE:R ANGLE,0.250 L,STRIP OF 36 22526 65524-136
A14J7121 131-2238-00 CONN,RCPT,ELEC:CKT BD,2 X 20,MALE 000GS OBD

t A14Q2051 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228

! A14Q2053 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677

! A14Q2150 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q3061 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974

r A14Q3071 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974

\ A14Q3073 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974

A14Q3075 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 1TS30974
A14Q3091 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974

F A14Q3101 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974

f A14Q3103 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q3121 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129

- A14Q3141 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129

] A14Q4023 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974

'R A14Q4031 151-1032-00 TRANSISTOR:SILICON,FET,DUAL 17856 DN399
A14Q4061 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q4063 151-1110-00 TRANSISTOR:SIFE,N-CHANNEL 32293 ITS30974

! H A14Q4071 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q4073 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q4081 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 1TS30974
A14Q4091 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974

q A14Q4093 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974

!
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Replaceable Electrical Parts—SG5010

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A14Q4095 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q4101 151-1110-00 TRANSISTOR:S!,FE,N-CHANNEL 32293 ITS30974
A14Q4103 151-1110-00 TRANSISTOR:S|,FE,N-CHANNEL 32293 17S30974
A14Q4105 151-1025-00 TRANSISTOR:SILICON, JFE,N-CHANNEL 01295 SFB8129
A14Q4111 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q4133 151-1025-00 TRANSISTOR:SILICON JFE N-CHANNEL 01295 SFB8129
A14Q5011 151-1025-00 TRANSISTOR:SILICON,JFE N-CHANNEL 01295 SFB8129
A14Q5071 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q5121 151-1021-00 TRANSISTOR:SILICON JFE 17856 FN815
A14Q5123 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q6031 151-0276-00 TRANSISTOR:SILICON,PNP 04713 2N5087
A14Q6033 151-0276-00 TRANSISTOR:SILICON,PNP 04713 2N5087
A14Q6071 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q6073 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q6081 151-1025-00 TRANSISTOR:SILICON,JFE N-CHANNEL 01295 SFB8129
A14Q6083 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q6091 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q6093 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q6094 151-1025-00 TRANSISTOR:SILICON JFE,N-CHANNEL 01295 SFB8129
A14Q6095 151-1025-00 TRANSISTOR:SILICON JFE,N-CHANNEL 01295 SFB8129
A14Q6131 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q6141 151-1021-00 TRANSISTOR:SILICON JFE 17856 FN815
A14Q7021 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q7031 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 1TS30974
A14Q7051 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $032677
A14Q7061 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q7071 151-1025-00 TRANSISTOR:SILICON JFE,N-CHANNEL 01295 SFB8129
A14Q7073 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q7081 151-1025-00 TRANSISTOR:SILICON JFE,N-CHANNEL 01295 SFB8129
A14Q7091 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q7093 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q7151 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228
A14Q8021 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q8023 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q8031 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q8051 151-1025-00 TRANSISTOR:SILICON JFE N-CHANNEL 01295 SFB8129
A14Q8101 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14Q8102 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $S032677
A14Q8121 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q8122 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
A14Q9021 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q9041 151-1025-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 01295 SFB8129
A14Q9043 151-1110-00 TRANSISTOR:SI,FE,N-CHANNEL 32293 ITS30974
A14Q9101 151-1021-00 TRANSISTOR:SILICON,JFE 17856 FN815
A14R1051 321-0236-00 RES.,FXD,FILM:2,8K OHM,1%,0.125W 91637 MFF1816G28000F
A14R1053 321-0300-00 RES..FXD,FILM:13K OHM,1%,0.125W 91637 MFF1816G13001F
A14R1111 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A14R1133 321-0260-03 RES..FXD,FILM:4.99K OHM,0.25%,0.125W 24546 NC55C4991C
A14R1135 315-0226-00 RES.,FXD,CMPSN:22M OHM,5%,0.25W 01121 CB2265
A14R2011 321-0236-00 RES..FXD,FILM:2.8K OHM,1%,0.125W 91637 MFF1816G28000F
A14R2012 321-0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C400018
A14R2013 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0. 25W 01121 CB1015
A14R2021 315-0164-00 RES.,FXD,CMPSN:160K OHM 5%,0.25W 01121 CB1645
A14R2023 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NES5E2002B
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Replaceable Electrical Parts—SG5010

Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A14R2025 321-0239-00 RES.,FXD,FILM:3.01K OHM,1%,0.125W 91637 MFF1816G30100F
A14R2031 321-0258-01 RES.,FXD,FILM:4.75K OHM,0.5%,0.125W 24546 NA55D4751D
A14R2051 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R2053 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A14R2081 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14R2121 321-0902-01 RES.,FXD,FILM:4.66K OHM,0.5%,0.125W 91637 MFF1816G46600D
A14R2123 321-0414-00 RES.,FXD,FILM:200K OHM,1%,0.125W 91637 MFF1816G20002F
A14R2125 321-0447-00 RES.,FXD,FILM:442K OHM,1%,0.125W 24546 NA55D4423F
A14R2127 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R2141 321-0300-00 RES.,FXD,FILM:13K OHM,1%,0.125W 91637 MFF1816G13001F
A14R2150 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A14R2161 307-0711-00 RES NTWK,FXD,Fl:4,68 OHM,2%,0.2W 01121 2088680
A14R2171 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
A14R2173 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 €B2035
A14R3011 321-0187-00 RES.,FXD,FILM:866 OHM,1%,0.125W 91637 MFF1816G866R0OF
A14R3025 321-0213-00 RES.,FXD,FILM:1.62K OHM,1%,0.125W 91637 MFF1816G16200F
A14R3027 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A14R3031 321-0236-00 RES.,FXD,FILM:2.8K OHM,1%,0.125W 91637 MFF1816G28000F
A14R3033 321-0187-00 RES.,FXD,FILM:866 OHM,1%,0.125W 91637 MFF1816G866ROF
A14R3051 321-0300-00 RES.,FXD,FILM:13K OHM,1%,0.125W 91637 MFF1816G13001F
A14R3053 321-0236-00 RES.,FXD,FILM:2.8K OHM,1%,0.1256W 91637 MFF1816G28000F
A14R3055 321-0816-00 RES.,FXD,FILM:5K OHM,1%,0.125W 24546 NA55D5001F
A14R3057 321-0168-00 RES. FXD,FILM:549 OHM,1%,0.125W 91637 MFF1816G549R0F
A14R3081 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CcB1035
A14R3111 315.0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14R3121 311-0634-00 RES.,VAR,NONWIR:TRMR,500 OHM,0.5W 32997 3329H-G48-501
A14R3123 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C100018
A14R3131 321-0260-03 RES.,FXD,FILM:4.99K OHM,0.25%,0.126W 24546 NC55C4991C
A14R3133 321-0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C40001B
A14R3135 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14R3141 311-1264-00 RES.,VAR,NONWIR:1.5K OHM,10%,0.50W 32997 3329P-L58-152
A14R3153 321-0283-00 RES.,FXD,FILM:8.66K OHM,1%,0.125W 91637 MFF1816G86600F
A14R3155 321-0283-00 RES.,FXD,FILM:8.66K OHM,1%,0.125W 91637 MFF1816G86600F
A14R3157 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A14R3161 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A14R3171 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CcB4725
A14R3173 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A14R3175 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535
A14R3177 321-0254-00 RES.,FXD,FILM:4.32K OHM,1%,0.125W 91637 MFF1816G43200F
A14R4025 311-0644-00 RES.,VAR,NONWIR:20K OHM,10%,0.50W 73138 82-34-1
A14R4031 311-1264-00 RES.,VAR,NONWIR:1.5K OHM,10%,0.50W 32997 3329P-L.58-152
A14R4033 311-1007-00 RES. VAR NONWIR:20 OHM,20%,0.50W 73138 82-38-1
A14R4041 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A14R4043 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A14R4045 321-0236-00 RES.,FXD,FILM:2.8K OHM,1%,0.125W 91637 MFF1816G28000F
A14R4047 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A14R4051 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A14R4061 321-0289-07 RES.,FXD,FILM: 10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A14R4063 321-0260-03 RES.,FXD,FILM:4.99K OHM,0.25%,0.125W 24546 NC55C4991C
A14R4065 315-0475-00 RES.,FXD,CMPSN:4.7M OHM 5%,0.25W 01121 CB4755
A14R4081 315-0433-00 RES. FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14R4111 321-0260-03 RES.,FXD,FILM:4.99K OHM,0.25%,0.125W 24546 NC55C4991C
A14R4113 321-0289-07 RES. FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A14R4115 315-0275-00 RES.,FXD,CMPSN:2.7M OHM 5%,0.25W 01121 CB2755
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Tektronix Serial/Mode! No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A14R4117 321-0222-00 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
A14R4133 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 cB1045
A14R4134 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A14R4141 321-0203-00 RES.,FXD,FILM:1.27K OHM,1%,0.125W 91637 MFF1816G12700F
A14R4143 321-0203-00 RES.,FXD,FILM:1.27K OHM,1%,0.125W 91637 MFF1816G12700F
A14R4151 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A14R4171 321.0289-00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F
A14R5011 321-0385-00 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MFF1816G10002F
A14R5031 321.0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A14R5033 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C20000B
A14R5041 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R5051 321-0222-07 RES. ,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A14R5061 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NE55E2002B
A14R5063 321-0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C400018
A14R5065 321-0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C40001B
A14R5067 321-0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C40001B
A14R5071 307-0499-00 RES.,FXD,FILM:100K OHM,5%,0.125W 91637 MSP10A01104J
A14R5081 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A14R5082 315-0226-00 RES.,FXD,CMPSN:22M OHM,5%,0.25W 01121 CB2265
A14R5083 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%.0.25W 01121 CB5615
A14R5101 307-0730-00 RES NTWK,FXD,FI:7,47K OHM,2%,0.18W 01121 208A473
A14R5111 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NE55E20028B
A14R5112 321-0481-00 RES..FXD,FILM:1M OHM,1%,0.125W 24546 NA4D1004F
A14R5113 321-0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C400018
A14R5115 321.0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C40001B
A14R5117 321-0924-07 RES.,FXD,FILM:40K OHM,0.1%,0.125W 91637 MFF1816C400018
A14R5121 321.0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A14R5123 321-0289-07 RES.,FXD,FILM: 10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A14R5125 321.0481-00 RES.,FXD,FILM:1M OHM,1%,0.125W 24546 NA4D1004F
A14R5141 321-0318-07 RES. ,FXD,FILM:20K OHM,0.1%,0.125W 24546 NES5E2002B
A14R5143 321-0260-03 RES.,FXD,FILM:4.99K OHM,0.25%,0.125W 24546 NC55C4991C
A14R5145 321.0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A14R5151 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A14R6011 321.0293-00 RES.,FXD,FILM:11K OHM,1%,0.125W 91637 MFF1816G11001F
A14R6013 321-0385-00 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MFF1816G10002F
A14R6015 321-0293-00 RES.,FXD,FILM:11K OHM,1%,0.125W 91637 MFF1816G11001F
A14R6017 321-0385-00 RES.,FXD,FILM:100K OHM,1%,0.125W 91637 MFF1816G10002F
A14R6021 . 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14R6023 315-0105-00 RES.,FXD,CMPSN:1M OHM,5%,0.25W 01121 CB1055
A14R6031 321-0404-00 RES.,FXD,FILM:158K OHM,1%,0.125W 91637 MFF1816G15802F
A14R6033 315-0104-00 RES. FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R6035 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14R6051 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A14R6061 321-0404-00 RES.,FXD,FILM:158K OHM,1%,0.125W 91637 MFF1816G15802F
A14R6063 321-1433-01 RES.,FXD,FILM:320K OHM,0.5%,0.125W 91637 CMF55116G32002D
A14R6065 321-0463-00 RES.,FXD,FILM:649K OHM,1%,0.125W 91637 MFF1816G64302F
A14R6067 315-0135-00 RES.,FXD,CMPSN:1.3M OHM,5%,0.25W 01121 CB1355
A14R6111 321-0404-00 RES.,FXD,FILM:158K OHM,1%,0.125W 91637 MFF1816G15802F
A14R6113 321-1433-01 RES.,FXD,FILM:320K OHM,0.5%,0.125W 91637 CMF55116G32002D
A14R6115 321-0463-00 RES.,FXD,FILM:649K OHM,1%,0.125W 91637 MFF1816G64902F
A14R6117 315-0135-00 RES.,FXD,CMPSN:1.3M OHM,5%,0.25W 01121 CB1355
A14R6119 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A14R6131 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14R6141 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B
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Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A14R6143 321-0603-07 RES. FXD,FILM:15K OHM,0.1%,0.125W 91637 MFF1816C15001B
A14R7011 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A14R7013 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A14R7021 311-1264-00 RES.,VAR,NONWIR:1.5K OHM,10%,0.50W 32997 3329P-L58-152
A14R7031 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C20000B
A14R7033 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C20000B
A14R7051 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R7061 315-0275-00 RES.,FXD,CMPSN:2.7M OHM,5%,0.25W 01121 CB2755
A14R7063 315-0275-00 RES.,FXD,CMPSN:2.7M OHM,5%,0.25W 01121 CB2755
A14R7065 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
A14R7067 321-0268-00 RES.,FXD,FILM:6.04K OHM,1%,0.125W 91637 MFF1816G60400F
A14R7069 321-0251-00 RES.,FXD,FILM:4.02K OHM,1%,0.125W 91637 MFF1816G40200F
A14R7101 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A14R7121 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.26W 01121 cB5615
” A14R7131 315-0433-00 RES. FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
| A14R7141 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A14R7171 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
A14R8011 321-0222-07 RES.,FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
n A14R8013 321-0222-07 RES..FXD,FILM:2K OHM,0.1%,0.125W 91637 MFF1816C200008
A14R8015 321-0622-00 RES..FXD,FILM:37.96K OHM,0.25%,0.125W 91637 MFF1816D37961C
A14R8021 321-0322-00 RES.,FXD,FILM:22.1K OHM,1%,0.125W 91637 MFF1816G22101F
A14R8023 321-0443-00 RES.,FXD,FILM:402K OHM,1%,0.125W 91637 MFF1816G40202F
n A14R8102 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
. A14R8103 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01124 CB1045
A14R8111 307-0542-00 RES ,NTWK,FXD,FI: 10K OHM,5%,0.125W 01121 106A103
14R8121 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
1 W14R8143 311-0635-00 RES.,VAR,NONWIR:1K OHM,10%,0.5%,0.5W 73138 82P-6-2-102K
v A14R8181 307-0696-00 RES NTWK,FXD,FI:7,10K OHM,2%,0.15W 01121 208A103
A14R9011 321-0373-03 RES.,FXD,FILM:75K OHM,0.25%,0.125W 91637 MFF1816D75001C
A14R9013 321-0400-00 RES.,FXD,FiLM:143K OHM,1%,0.125W 91637 MFF1816G14302F
n A14R9015 321-0277-03 RES.,FXD,FILM:7.5K OHM,0.25%.,0.125W 24546 NC55C7501C
A14R9031 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A14R9045 321-0779-03 RES.,FXD,FILM:7.020K OHM,0.25%,0.125W 91637 MFF1816D70200C
A14R9051 321-0400-00 RES. FXD,FILM:143K OHM,1%,0.125W 91637 MFF1816G14302F
A14R9053 321-1642-06 RES.,FXD,FILM:72.3K OHM,0.25%,0.125W 91637 MFF1816C72301C
! A14R9055 321-1651-04 RES.,FXD,FILM:37.5K OHM,0.1%,0.125W 91637 MFF1816D37501B
A14R9057 321-0443-00 RES.,FXD,FILM:402K OHM,1%,0.125W 91637 MFF1816G40202F
” A14R9059 321-0322-00 RES.,FXD,FILM:22.1K OHM,1%,0.125W 91637 MFF1816G22101F
| A14R9121 321-0168-00 RES.,FXD,FILM:549 OHM,1%,0.125W 91637 MFF1816G549R0F
A14R9123 321-0816-00 RES.,FXD,FILM:5K OHM,1%,0.125W 24546 NA55D5001F
A14R9131 321-0249-00 RES.,FXD,FILM:3.83K OHM,1%,0.125W 91637 MFF1816G38300F
n A14R9133 321-0283-00 RES.,FXD,FILM:8.66K OHM,1%,0.125W 91637 MFF1816G86600F
A14R9135 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NES5E2002B
A14R9137 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A14R9143 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
n A14R9151 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
. A14R9161 315-0433-00 RES.,FXD,CMPSN:43K OHM,5%,0.25W 01121 CB4335
A14RT1141 307-0181-00 RES., THERMAL: 100K OHM,10%,4MW/DEG C 15454 1DE104-K-220EC
A14TP3183 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
n A14TP5111 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214.0579-00
- A14TP6041 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
Al4Ut121 307-0700-00 CPLR,OPTOELECTR:140 OHM,40MA 18178 VTL5C4
A14U1141 156-1370-00 MICROCIRCUIT,LI: SAMPLER & HOLD CIRCUIT 80009 156-1370-00
n A14U1151 156-1370-00 MICROCIRCUIT,LI: SAMPLER & HOLD CIRCUIT 80009 156-1370-00
t '
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Tektronix Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A14U2021 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NE5532 FE-IIB
A14U2171 156-1226-01 MICROCIRCUIT,LI:DUAL COMPTR,14 DIP,SCRN 27014 LM319J/A+
A14U2181 156-0961-02 MICROCIRCUIT,DI:QUAD 2-INP NAND ST,BURN-IN 80009 156-0961-02
A14U3041 156-1338-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NE5534N
A14U4011 156-1338-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NE5534N
A14U4051 156-1191-01 MICROCIRCUIT,LI:DUAL BI-FET OP-AMP,8 DIP 01295 TLO72ACP3
A14U4121 156-1338-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NES5534N
A14U5081 156-1338-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NE5534N
A14U5091 156-1338-00 MICROCIRCU!T,LI:OPERATIONAL AMPLIFIER 18324 NE5534N
A14U5131 156-1191-01 MICROCIRCUIT LI:DUAL BI-FET OP-AMP,8 DIP 01295 TLO72ACP3
A14U5151 156-0411-02 MICROCIRCUIT,LI:QUAD COMPARATOR,SEL 04713 LM3394DS
A14U5161 156-1568-00 MICROCIRCUIT,DI:PRESETTABLE SYN 8-BiT BINA 02735 CD40103BFX
A14U5171 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A14U5181 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A14U7011 156-1191-01 MICROCIRCUIT,LI:DUAL BI-FET OP-AMP,8 DIP 01295 TLO72ACP3
A14U7051 156-1272-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 NE5532 FE-IIB
A14U7111 156-1338-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NE5534N
A14U7151 156-0767-02 MICROCIRCUIT,DI:HEX GATE 4 INV,SCRN 04713 MC14572UBCLD
A14U7161 156-1568-00 MICROCIRCUIT,DI:PRESETTABLE SYN 8-BIT BINA 02735 CD40103BFX
A14U7171 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A14U7181 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A14U8061 156-0767-02 MICROCIRCUIT,DEHEX GATE 4 INV,SCRN 04713 MC14572UBCLD
A14U8071 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A14U8081 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A14U8091 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A14U8111 156-1270-00 MICROCIRCUIT,LI:8 CHAN ANALOG MULTIPLEXER 27014 LF11508D
A14U8161 156-0525-03 MICROCIRCUIT,DI:DUAL J-K MASTER SLAVE FF 80009 156-0525-03
A14U8171 156-0513-02 MICROCIRCUIT,DI:8-CHANNEL MUX,SEL 80009 156-0513-02
A14U8181 156-0513-02 MICROCIRCUIT,DI:8-CHANNEL MUX,SEL 80009 156-0513-02
A14U9151 156-1717-00 MICROCIRCUIT,DI: CMOS,SEL 4 DECADE DIVIDER 55261 RDD104
A14VR5171 152-0571-00 SEMICOND DEVICE:ZENER,0.4W,16V,5% 04713 $Z35014K1
A14VR9111 152-0702-00 SEMICOND DEVICE:ZENER,500MW,13V,2% 04713 S2G30214RL
A14VR9121 152-0702-00 SEMICOND DEVICE:ZENER,500MW,13V,2% 04713 SZG302t4RL
A14VR9123 . 152-0702-00 SEMICOND DEVICE:ZENER,500MW,13V,2% 04713 S$ZG30214RL
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Tektronix Serial/Model No. Mfr

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
CHASSIS PARTS

J500 136-0387-00 JACK, TIP.GRAY 71279 450-4352-01-0318
J510 136-0387-00 JACK,TIP:GRAY 71279 450-4352-01-0318
J520 136-0387-00 JACK, TIP:GRAY 71279 450-4352-01-0318
J530 131-2998-00 CONN,RCPT ELEC: BNC,FEMALE 24931 28JR178-2
J540 136-0387-00 JACK,TIP:GRAY 71279 450-4352-01-0318
J550 131-0274-00 CONNECTOR,RCPT,:BNC 91836 KC79-67
J610 136-0732-00 JACK,TIP:RED 80009 136-0732-00
J620 131-2488-00 JACK, TIP:WHITE 80009 131-2488-00
J630 136-0731-00 JACK,TtP:BLACK 80009 136-0731-00
Q106 151-0482-00 TRANSISTOR:SILICON,PNP 80009 151-0482-00
Q107 151-0476-00 TRANSISTOR:SILICON,NPN 02735 68430
T300 120-1475-00 XFMR,PWR,STU: LF 80009 120-1475-00
W530 175-8258-00 CA ASSY,SP,ELEC: 20,28 AWG,3.0 L,RIBBON 000LT AS060484
W530 e e (FROM A14J7121 TO A13J2051)
W540 175-7486-00 CA ASSY,SP,ELEC: 20,26 AWG,1.624 L,RIBBON 0ooLT AS060379
W540 e (FROM A12J1040 TO A13J1051)
W550 175-7848-00 CA ASSY,SP,ELEC: 2,26 AWG,12.0 L 80009 175-7848-00
W550 e e (FROM A10J4020 TO A1445141)
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Section 10— SG 5010

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

The information and special symbols below may appear in this manual.

Y14.15, 1966
Y14.2, 1973
Y10.5, 1968

Drafting Practices.

Line Conventions and Lettering.

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 are in 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. Only the componentsillustrated onthefacing
diagram are listed in the lookup table. When more than
one schematic diagramis 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.

Function Block Title

Modified Component
(Depicted in Grey, or With
Grey Outline) - See Parts List.

Internal
Screwdriver T

Adjustment

Cam Switch 1 N
Closure Chart

(Dot indicates

switch closure)

Etched Circuit Board ...
Outlined in Black .

Refer to Waveform

Function Block __. 2,:",_..1
QOutline 3

IC type

Test Voltage

Strap or Link

Plug to E.C. Board

- - Identifies Panet
0

ntrols, Connectors and
Indicators

Coaxial connectors:
male

female

Plug Index; signifies pin No. 1
-~ External Screwdriver Adj.
Shielding

Selected value, see Parts List
and Maintenance Section for
Selection Criteria

Heat Sink o
Board Name
H
P/O—Part of | ,.LPs0 As TimING BOARD |
circuit board ] o
-

Assembly Number e 5;0‘)"""“)0‘ Rez0 <‘>m ~~~~~~~~~~~~~
Tektronix Part No M// % COMPONENT NUBER EXAMPLE

for circuit boards Component Number

A23 A2 R1234
Ay _13 L St

Nomber *” subascembly
Number (i useq) "™

Chassis-mounted components have 1o Assebly Nurmber
ovetix—see end of Replaceable flectcal Parts List

SYNC GENERATOR <5>
e ~

Decoupled or Filtered
Voitage

Refer to Diagram Number

Schematic Name
and Number

SNOILLVHLSNTII B SWVYHDVIQ
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SPEED
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A14® U
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IMD SYNC

vy

SINE SYNC

Yy

10

Y

AA

Y

MAIN OSCILLATOR

Al4

SQUARE SYNC

T _p A14

COUNTER

Y

BURST SYNC

IN
-——> 16 BIT
Al4

MODE ’ @

LATCH DATA LATCH

1 T
DATA DUAL 18 BI
SHIFT REGISTER

Al4

BURST CLOCK.

-

SELECT 3 .

ONE OF
EIGHT
SELECTOR

Al4

SYNC DRIVE

SQUARE
P

BUR @ ..._

COARSE
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FRONT PANEL BOARD (A10)
COMPONENT LOCATIONS:

i
|

SG 5010

PARTS LOCATION GRID

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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Fig. 10-1. Front panel board (A10). A10 ASSY




Table 10-1

COMPONENT REFERENCE CHART

P/O A10 ASSY

FRONT PANEL @

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
DS1010 C4 A1 P3050 c8 E3
DS1012 D4 A1l P4021 M2 BS

DS1020 F4 B1
DS1022 G4 B1 R1050 J3 E1
DS1024 H4 B1 R4021 L3 B4
DS1030A HS C1 R4022 L3 B4
DS1030B 16 C1
DS1030C 7 C1 $2010 F6 A2
DS1030D 18 C1 S§2012 F6 A2
DS1040A 16 D1 S2014 G6 A2
DS1040B 16 D1 S$2016 G6 A2
DS1040C 17 D1 $2030 H2 C2
DS1040D 18 D1 §2040 Ccé D2
DS1042A H3 D1 $2042 Cc7 D2
DS1042D 13 D1 $2044 D6 D2
DS1050A J3 E1 S$2046 D7 D2
DS1050B J3 E1 $2050 C8 D2
DS1050C K3 E1 §2052 C8 E2
DS1050D K3 E1 $2054 D8 D2
DS2010 J5 A2 $2056 D8 E2
DS2012 J6 A2 S3010 F7 A3
DS2014 J6 A2 $3012 F7 A3
DS2016 J6 A2 S3014 G7 A3
DS3010 J7 A3 $3016 G7 A3
DS3012 J7 A3 $3030 F8 C3
DS3014 J8 A3 $3032 G8 C3
DS3016 J9 A3 $3040 D6 D3
DS4010 K5 A3 $3042 D7 D3
DS4012 L6 A3 $3044 E6 D3
DS4014 L6 A4 S§3046 E7 D3
DS4016 L7 A4 §3050 D8 D3
DS4030 L3 C4 $3052 D8 E3
DS4032 L3 C4 S$3054 E8 D3
DS4040 L9 D4 $3056 E8 E3
DS4042 L8 D4 $4010 F8 A3
DS4050 L7 D4 $4012 F8 A3
DS4052 L7 E4 $4014 G8 A4
$4016 G8 A4
J3050 cs8 E3 $4030 F8 C4
J3100 B1 B3 $4032 G8 (o7,
J3100 B4 B3 $4040 E6 D4
J3100 L1 B3 $4042 E7 D4
J3100 L4 B3 $4050 E8 D4
J4021 M2 B5 $4052 E8 E4
J500 Al CHASSIS
J510 M CHASSIS VR4011 E2 A4
J520 M1 CHASSIS VR4013 D2 B4
J530 M1 CHASSIS VR4021 F2 B5
J540 M3 CHASSIS VR4023 F2 A4
J550 A2 CHASSIS

P/O A10 ASSY also shown on @
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B C D E F G H I J K L ‘ M

BURST GATE EURST GATE  JS180-22A /' o pxyaoo2s
100-23A RAMP OUT RAI
1 ®P3IBB-23A—> J3100 1P _ouT Jsie
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52030
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2 Js5 l 74821 P4@21
5 EXT_IN HI EXT_IN HI - - VSSBPSM‘ , j
q: EXT _IN LO EXT_IN LO 3 3! PS""_s@
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¢ » VR4213 VRAD1 1 VR4223 VR4021 +5v R1958 'PS“‘"Z)
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O—¢ o—e o o—¢ 00— O—¢ 2 =
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STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

« COMPONENT NUMBER EXAMPLE
SELF TEST DS 19300 DS3014
<,> anszz Faase 7,12 8,9 f\/;’ COMPONENT NUMBER
i) > N
NC— -XNST D -V/kH -—RECALL b s —— e,
8 P3108-1 131907184 5 2 i] B ~ A23, A2, R123
-18A
l -\ szaszT szzssT ssaszT s:’mssT 540521. s3osaT squzu.r 54032T sszszT ASSEMBLY SCHEMATIC -n
, e o o™
o o o o o— [ o— o NUMBER CIRCUIT
J3180-18 X1 Ds12400* SUBASSEMBLY NUMBER g
P3108-18—® e NUMBER (IF USED)
P3108~11A —8 ~11A CAB 7,18 M 8,9 DS3216 5
"
J3188-18A cA7 [\ CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
P3120-10A — — 0524" NUMBER PREFIX— SEE END OF REPLACEABLE ;
P3108-9A 3100-9A CAB [ M; \ ELECTRICAL PARTS LIST 2
NOTE N m
9 I ¥ THESE ARE DOUBLE LED’S -
ON THE DISPLAY PANEL. § P/0 A13 FRONT PANEL BOARD
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4331-52
SG 5810

FRONT PANEL
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Fig. 10-2. CPU board (A12).
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See Maintenance Section
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i Table 10-2
. P/O A12 ASSY EARTH REFERENCED POWER @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
BT5060 F6 G5 P3100 M3 K3
P3100 M6 K3
C1020 B1 B1
C1050 C1 E1 Q2032 G8 Cc2
C2031 17 Cc2 Q3021 G9 B3
C2032 H7 Cc2 Q3030 G5 Cc3
C2050 Ct E2 Q3040 E4 D3
C2060 C1 F2 Q3041 J2 D3
C2084 D1 H2 Q3080 G6 H3
C3021 19 B3 Q3081 H7 H3
C3032 F5 C3 Q4030 H2 c4
C3041 F7 D3 Q4031 H5 (o}
C3042 F4 D3
C3043 E4 D2 R1090 Hé )]
C3090 G7 H3 R2032 K7 C2
C4021 Hé B3 R2033 17 Cc2
C4031 H1 Cc4 R2034 H7 C2
C4032 G2 C4 R2035 J8 Cc2
C4034 G2 Ca R2041 F7 D2
C4035 G2 C4 R3021 G9 B2
C4041 H1 D4 R3023 J5 B3
C4042 D1 D4 R3032 E4 Cc3
C5031 E1 Cs5 R3033 F5 c3
C5070 E1 G4 R3034 E5 Cc3
C5091 F1 14 R3035 G4 D3
C5094 16 15 R3036 D3 D3
R3037 F6 c3
CR2031 J7 c2 R3041 F7 D3
CR2032 J7 Cc2 R3042 D8 D3
CR2041 G7 D2 R3043 F7 D3
CR3040 D4 D3 R3045 G7 E3
CR3041 F6 E3 R3046 J1 D3
CR3042 Ji D3 R4021 G5 B4
CR4022 D7 B4 R4022 H3 B4
CR5080 F6 H5 R4023 16 B4
R4024 D7 B4
DS3020 F8 A3 R4030 H5 Cc4
DS3030 D3 B3 R4032 F2 C4
R4033 F2 C4
F2020 D8 A2 R4041 H2 D4
F2022 D8 A2 R4042 H1 D4
F3020 E8 A2 R4043 1 D4
F4021 Cc3 A3 R4080 H7 H3
l F4022 D3 A4 R5080 Fé6 H5
J1023 M8 B1 u3030B F4 C2
J2100 M1 J2 u3030C F8 C2
J2100 M2 J2 U3030D 18 Cc2
l J2100 M3 J2 U3050C K1 E2
J2100 M7 J2
J2100 M9 J2 VR3021 F9 B2
VR3033 E5 Cc3
P1023 M8 B1 VR3040 D4 D3
P2100 M1 J2 VR4021 15 B4
P2100 M2 J2
P2100 M3 J2 W500 M1 CHASSIS
P2100 M7 J2 W500 M2 CHASSIS
P2100 M9 J2 W500 M4 CHASSIS
F3010 B3 A3 w500 M7 CHASSIS
P3010 B5 A3 w500 M9 CHASSIS
P3010 B7 A3
P3010 B8 A3 Y4040 G2 D3
P3010 G4 A3
l . P/O A12 ASSY also shown on @ @ @ @




POWER
MODULE

e |

$G 5010

+5V
+12.8V
cap31
+5v
L cieze l c1ese L ceese L. cagee L capsa L capaz l csa31 -T- cs078 L 5091 8. 1uF REFERENCE OSCILLATOR
8. 14F TB.IuF 8. 1uF 8. 14F 8. 1pF 8. 14F T 8. 1pF T 8. 1uF 8. 1uF H—x R3046
? S b U3850C p2100
ps 4042 74L814 J2100 ”
5 5 aMHz 34 wS00
+12.6V 1.5K cag41 Raa3 cRagaz {>c P3171-34
RAB33 0.814F S.8K Q3041 I,I'J
18K 7! VWA
/7 Q4830
aMHz
Rag32 l cap32 _T_ C434 O, t——— Useap-33
5 6K 15pF o |
vapag cagss > RAB41
AaHz 330pF /i ® P2180
32100
P3310-14A (EXT 1MHz) 37 37| vsee p3171-37
F4@22 %
I y : &
P301B-2A  +12V  (+8V) FAsT %
POMER > 8y
P3010-28 ns3eze ‘
MODULE Fap21
8.125A . P3p10-10A P3100-88
P3BIB-12A  +33V  (+25V) Ao | Rag22 — J3100-98
100
P3210-128 +12V SUPPLY ' o I P2109
] J2108
% +5V SUPPLY - -
wS20
Q3040 :
| PZ818-11A 12 I
] 6 6
_ ! P3210-78 & . ol
' 12.8v !
way 4 _L l e 2 s‘ j% P3171
VR340 { 3243 C3ma2 g R ORISR AR ON 14 141
12.6V Nt | 22F 8.14F § UZ9308 POWER @
: ] LM324 MODULE 7 U
| st S a R383S 25 25l
CR3042 * 7 "‘As\, P3010-6A 1% P3018-118
-~ . 30|
P3019-3A I S|_ ON =
P3012-38 VR3833 RZ@34 POMER 33 331 P3171
sV SaoK c3832 MODULE
P3810-4A 108pF Q3030 R4B21 38 38l
CKT » TYPE | +SV | GND 3 <\ 180 P3218-7A
P2210-4B [ A
U338 | LM324 11 L 7 @ @ @ 1
P3912-9A R3033
u3ese | 7aLs1a| 14 | 7 3 io.00
. 7
P3010-98 VR4B21 L
POWER Rl 5.8V S R3@23
MODULE P3018-14B oy S 930 - @ @ @
P3010-15A 18 18
R3037 +5V < | P3171
P3018-24A 510 R4D23 ) 20 20 <e>
P3012-25B CR3D41 108 31 % >31|
P3171
P3018-268 . +5V 38 39! } @
P3018-28B R1090 *J_ cs@94a
| 80 1BK
H RAM PROTECT BTS060  rsgsp Q30 1080,F
a 3.4V 1K CRS@88 P3100-24B
St : RPWR 1 —» J3108-24B
RESET 3"—‘“} VWA o l > @ ’
c3098 R4080 <>
2. 1uF 18K —
¥ RON
c3p41 R3B43 »  U4o8e-18 <.7>
AYH
8.247uF 128K Q3081 ol
+8v Zd c2031 R2033 +5V
R3@41 R3845 0.0470F  opgk
R4B24 S1K 18K " W—o R2032 P2100
887 ——A— CR2oa1 ) 12] crR232 K 2100
P3010-68 POWER ON CRap22 12 R2041 + 14 CR2031 RESET 32 32| W50
POWER MODULE : R 24K B R2034 s Kt P3171-32
AMA c2p32 Pt
s 184F U3830D ¢ UsB4z-40 <:'> I,H @
% R2035
Eonameraigie Uszsﬂc 0232 /J; Lrs24 6.2K
R——— LMz24 —— U1101-15 < :>
PIRIB-1A F2022 p1o23
. N o.6h > U2058-15 @ 1823 STATIC SENSITIVE DEVICES
; 2V apigets ;L\Ujlc 25V AC U SEE MAINTENANCE SECTION
P 2 2 1308 COMPONENT NUMBER EXAMPLE
P3010-13B g’ g > —
. Ds3020 1 = COMPONENT NUMBER
. 2sv P3010-13A F;”:f § F30268 : —t—
¥ i B.1A [ 1
P3219-8A -33v SLOV ot N @ -12V SUPPLY ! A23, A2 R123
' ASSEMBLY SCHEMATIC
P3010-88 NUMBER CIRCUIT
VR3821 SUBASSEMBLY NUMBER
12.6v c3p21 2100 NUMBER (IF USED)
Q3221 @.1uF J2108
“12v 35 % 35| wse@ CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
P3171-35  NUMBER PREFIX— SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST
-12v <.1> |
l P/0 A12 CPU BOARD
SG 5010 s31-53 EARTH REFERENCED POWER
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@ H3IMOd JONIFHIJIH HLHVI




Table 10-3

COMPONENT REFERENCE CHART

P/O A12 ASSY

CPU & MEMORY @

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C2061 K5 F2 R3070F J4 G2
C2062 K7 F2 R4025 E2 B4
C3022 G2 B2 R4031 Ji C4
C3031 G2 C3 R4040 K1 D4
C4022 E3 A4 R4044 B3 D4
C5060 H10 F4 R4050 J3 E4
C5062 110 F4 R4050A H7 E4
R4050B H7 E4
CR1060 F8 F1 R4052 H3 E4
R5021 12 Ca
J2070 B7 G1 R5022 E1 BS
J2071 G8 G1 R5031 F9 Cs
J2100 B7 J2
J2100 M6 J2 TP1090 B5 "
J2100 M8 J2 TP3040 C3 D3
J3050 G9 E3 TP3050 Cc7 E3
TP3060 Dé F3
P2070 B7 G1
P2071 G8 G1 U2052 E7 E1
P2100 A7 J2 U2060 17 F1
P2100 M6 J2 U2080B L5 G1
P2100 ms8 J2 U3030A G2 C2
P3050 G9 E3 U3050D F8 E2
P3100 M3 K3 U3052C H9 E2
U3052D E6 E2
Q2070 L5 G2 U3060A D8 F2
U3060B D7 F2
R2061 K7 F2 U3060C G7 F2
R2070 B7 G1 U3062A J7 F2
R2071 K5 G1 U3062B Jé F2
R2072 LS G2 U4050 E4 F4
R2074 F8 G1 U4060 H4 F4
R3022 H3 B2 u4080 14 G4
R3024 G1 B2 U5020 F1 B4
R3031 G1 C2 U5021 D1 B4
R3060A H8 F2 us5040 C1 D5
R3060B D7 F2
R3060D D6 F2 VR3022 G3 B2
R3060E J6 F2

P/O A12 ASSY also shown on @ <1> <5> @




SG 50
g K L M S010

A B C D E F G 1 H ‘ I

8 % FORCED INSTRUCTION MODE
MICROPROCESSOR ¢ i 440
/ \ Smi
Use2e Py— De 1 A 16 o2 ]
1 +5V DACE8 18K v >
use21 D! 2 is o1
use4e 7ac374 - VWA— +5V VWA >
R3@31 R3824
588 +v 23?;( S p7 |os |ps |04 |03 |02 |01 D2 D2 3 e 02 >
pa | 33 08 D8 18| gy zk?fzi w 8 [7 [® [5 {4 (3 |2 D3 4 AN 13 03 -
e v >
pr (32 01 DL 171 4p c3g22 6 |F [E |D [c (B [A 04 s . 12 D4 - @
p2 |31 D2 02 3] o H]y Z VA >
REF (+) .
2003 D3 4 15 05 6 . 11 05 -
D3 20 VREF () VWA >
e |28 D4 b4 14 o D& 7 12 06
+5V ps | 28 DS DS 13 gp Ra4@25 C3@31 A >
2.4k 2.2uF
2 2] T D8 2708 6 7] 4 2 RSg21 pr 07 8 N 9 07 >
8| yee D7 2807 B7 81 v T e vy oar. -
35 i N
Vee U3B30A g
T,
STANDBY sq |18 12| BgLse) LM324 .
_— 7q |18 I [ 2 N il |
. 1 L2 18] o6 1 e RAMP OUT P310@-23A [
7 20 |2 21 ss 3|, I — <>
Rag44 BA NC T 6] pa VR3822 / < e
18K sa |12 7] g3 12v é A7 | a6 |as | aa | a3 Jate] ae R4B5Q A8 | as | A2 |1
3 6| — 30 |8 5] g2 2 |3 {4 |s (s |7 |se 188K a |s |7 |8 |s
NMI a0 L8 s ms8) RAPS2 (€-G) RAMP OUT P301@-25A
Q = B1se 100K A (B [c [o |& [F [© c [o [F [¢ [E POMER MODULE
conp (A=) $ 3 2 b3
P3R40 c4z22_[ — |2 > 2 b3 p:
Y 8.814F lour R ¢ RAMP GENERATOR fi
— DAC 2888 1 3y | ims TIMER
RESET 4p | —— B> cLock |
CR2031 —»—————— RESET P! | 1 1
§ =12V 77 777
s /
aMHZ 39 4
4 UsESEC-5 ————22f EXTAL y < { {
o s W U4850 U4060 U488 .
A0 27128 ROM ROM 27128 5516 RAM oy UZPSPA-1
MR AL A2 12| aa e |LL ba LU R ) oo 1t DO A : AB o ?0 D"a 1 U2e8RA-14 —— :; U3eSeE-11
a2 L1 a2 | Al 9l o1 L2 D1 :1 8] o P A; 7t a or 18 zz % R3G72F USESBE-13
Az |12 A3, A2 81 a2 o2 13 D2 EI—_1 P 021302 : A2 02 18K
P1090 aa |13 Y, A3 7] a3 os LIS 03 A3 7] a3 T 3 5] a3 o3 |13 D3 ;
N as 14 A5 A A4 6] aa 04 118 D4 A4 6| ua n: Er—— A4 4] aa pa |14 D4 b BE o userons
. a6 |15 AS 5| s os |17 0s AS S| s 35 = o5 AS 3| a5 os |15 05
= :ss a7 18 A6 4] ps s |28 08 A6 4| ue ol T A6 2] s o6 | 18D
5 ®| L e 17 :; z: A7 o7 2 b7 :; 2; A7 o s o7 :; 2‘3 A7 o7 (207
18
3B xae e AS 20| " ae  2a] 12 A9 22| ' - R2072 02070
Al@ AS sV —————— A8 5V T T A8 oD 12 ” 18K
Vred R ET A1D 21 | s AMe 21| s 19 18] Ao L Rzt
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Table 10-4
COMPONENT REFERENCE CHART

P/O A12 ASSY CPU I/O @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C1091 J10 H R2090 E5 12
C1100 110 K1 R3060F 13 F2
C3071 E5 H2 R3060G H3 F2
C3072 D4 H2 R3070C E4 G2
C5090 F9 14 R3070D D4 G2
C5092 F8 7 R3070E E4 G2
R3071 D5 H2
CR4090 D9 14 R3072 D4 H2
CR4091 D9 4 R3073 D5 H2
CR4092 D9 14 R3090 E9 13
CR4093 co 7 R4090 E2 H4
CR4094 c9 14 R4100 D8 J4
J1040 B6 D1 u1101 J5 J1
J2100 B5 J2 U2046 E6 E2
J2100 B7 J2 U3050A D1 E2
J2100 M1 J2 U3050E E1 E2
J2100 (Y14 J2 U3050F F1 E2
U3052B H3 E2
P1040 B6 D1 U3060D H3 F2
P2100 B5 J2 U3070B 110 G2 o |
P2100 B7 J2 U3080A E4 G3 0.
P2100 M1 J2 U3080B E5 G3 c
P2100 M7 J2 U3082 F4 H2 !
P3100 B4 K3 U3090 J2 12 ;
P3100 B8 K3 U3092 F10 13 z
P3100 M3 K3 U4082 D2 H4 0
P3100 M9 K3 U4090 H7 7} 2
U4092 F8 73
Q5080 H5 H5
W500 B5 CHASSIS
R1050 D6 E2 W500 B7 CHASSIS
R1051 E6 E2 W500 M1 CHASSIS
R1092 J9 " W500 M7 CHASSIS
R2080 ca H1 W540 B6 CHASSIS
R2082 c5 H2 @
P/O A12 ASSY also shown on @ @ <.’> @
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Table 10-5
COMPONENT REFERENCE CHART

P/O A12 ASSY CPU ISOLATORS @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

CR1010 G9 A1 R1021 18 B1
CR1020 G9 B1 R1040A 12 Cc1
CR1080 H1 H1 R1040B K5 Cc1
CR2021 K8 B2 R1040C J2 Cc1
CR2022 K8 B2 R1040E K6 C1
CR2042 E8 D2 R1040F K4 C1
CR2043 G1 D2 R1040H K3 C1
CR2044 G2 D2 R1040I H2 C1
R2021 J8 B2
J1020 Cc3 B1 R2022 K8 B2
J1040 B8 D1 R2031 D7 Cc2
J1040 M2 D1 R2042 11 D2
J1040 M4 D1 R2043 D7 D2
J1040 M5 D1 R3060C G6 F2
J1040 M6 D1 R3070A 17 G2
J1040 M9 D1 R5081 J9 H5
J2100 B9 J2
J2100 M3 J2 u1020 E8 B1
J2100 M4 J2 u1030 H8 C1
J2100 M5 J2 U1032 K5 C1
J2100 M8 J2 U1034 13 C1
) U1040 K4 D1
P1040 B8 D1 U2030 12 Cc2
P1040 M2 D1 U2040 L7 D2
P1040 M4 D1 u2042 K3 D1
P1040 M5 D1 U2044 H2 D2
P1040 M6 D1 U2050 F1 E1
P1040 M9 D1 U2080A J6 G1
P2100 B9 J2 u3050B F7 E2
P2100 M3 J2 U3052A F7 E2
P2100 M4 J2 U3070A Hé G2
P2100 M5 J2
P2100 M8 J2 W500 B9 CHASSIS
P3010 B3 A3 W500 M3 CHASSIS
P3010 B8 A3 w500 M5 CHASSIS
P3010 M1 A3 W500 M5 CHASSIS
P3010 M8 A3 w500 M8 CHASSIS
P3100 B7 K3 W540 B8 CHASSIS
P3100 M1 K3 W540 M2 CHASSIS
P3100 M8 K3 W540 M4 CHASSIS
W540 M5 CHASSIS
R1010 J9 A1 W540 M6 CHASSIS
R1020 F9 B1 W540 M9 CHASSIS
P/O A12 ASSY also shown on <2> @ @ @
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Table 10-6
COMPONENT REFERENCE CHART

P/O A11 ASSY

GPIB @

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C1051 13 C1 R3081H 12 E2
C1061 16 D1 R3081I C3 E2
C2131 F2 G1 R3101 E2 F2
C3141 c2 H2 R3101H D6 F2

R31011 D7 F2
J3071 F1 D2
J3171 B2 12 TP1140 C1 H1
J3171 K1 12

U2051 12 C1
P3011 B1 A2 U2071 15 D1
P3011 K2 A2 U2081 G2 F1
P3071 F1 D2
P3171 B2 12 W500 A2 CHASSIS
P3171 L1 12 w500 A3 CHASSIS

w500 A5 CHASSIS
R3081A G1 E2 w500 A6 CHASSIS
R3081C D8 E2 W500 A7 CHASSIS
R3081D D7 E2 w500 A8 CHASSIS
R3081E C5 E2 w500 L1 CHASSIS
R3081F D5 E2 W500 L2 CHASSIS
R3081G ES E2

P/O A11 ASSY also shown on @
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Table 10-7
COMPONENT REFERENCE CHART

P/O A11 ASSY

PHASE LOCK LOOP @

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC  BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION
C4031 " B3 Q4081 L4 E3 R6161 L9 14
C4041 co C3 Q4161 M7 &) R6163 L8 14
C4043 K1 Cc3 Q5031 J2 B3 R6171 B3 14
C4071 D9 D3 Q5033 J3 B4 R6173 C3 14
C4081 K4 E3 Q5161 L9 13 R7061 H3 D4
C4091 E9 E3 Q6171 Cc3 14
C4111 C10 F3 TP5091 15 E3
Ca121 D10 G3 R4030 12 B3 TP5101 D8 F3
Ca131 E10 G3 R4031 J1 B3 TP6041 12 Ca
C4141 J6 H3 R4033 " B3 TP6061 F2 D4
C4143 J6 H3 R4041 Ji C3 TP6101 HS F4
C4151 F10 H3 R4043 K2 C3 TP6161 L8 14
C5021 H1 B4 R4044 K3 C3 TP7031 Ccé B4
C5031 12 B4 R4045 H1 C3
C5081 D5 E4 R4061 D3 D3 U5041A J2 C3
C5101 H4 F4 R4071 L4 D3 us5041B K3 Cc3
C5141 K7 H4 R4072 D3 D3 us5041C L2 Cc3
C5143 J5 H4 R4073 E3 D3 U5041D M2 c3
C5144 K6 H3 R4081 17 E3 US041E L2 C3
C5173 cé 13 R4083 14 E3 U5041F K2 C3
C6031 J3 B4 R4102 G5 F3 U5061 F2 D3
C6041 H2 C4 R4141 J7 H3 U5071A E2 D3
G2 C4 R4143 J6 H3 U5071B G6 D3
F4 E4 R5031 12 B4 U5091A ES E3
D6 E4 R5041 L3 C4 U5091B 14 E3
C6091 G10 E4 R5061 G3 D4 U5111A G8 F3
C6121 19 G4 R5063 G3 D4 Us111B G6 F3
C6151 K9 H4 R5081 D5 E4 Us111C G7 F3
C6163 Cc3 14 R5101 G4 F4 us111D F8 F3
C7121 G10 G4 R5103 C4 Fa U5121A F7 G3
R5141 J7 H4 us121B G8 G3
CR5031 J2 C4 R5143 J5 H4 U5131 J5 G3
CR5041 K2 C4 R5161 L8 13 U5151A C1 H3
CR5081 D5 E4 R5171 L7 13 U5151B D2 H3
CR6073 13 D4 R5173 M7 13 Us151C D2 H3
CR6077 D4 E4 R6051 H2 C4 Us5151D D1 H3
CR6101 G7 F4 R6053 H2 C4 U6061A H2 D4
CR6103 G8 F4 R6055 G2 C4 U6061B 13 D4
CR6121 ) G4 R6061 C6 D4 U6091 H5 E4
CR6123 L6 G4 R6063 cé D4 U6121A H9 G4
CR6125 K6 G4 R6065 H3 D4 u6121B J9 G4
CR6163 C3 14 R6071 J3 D4
R6073 H3 D4 VR6161 K9 14
J3171 B3 12 R6075 E4 E4 -
J3171 M4 12 R6111 G7 F4 w500 A3 CHASSIS
J3171 M6 12 R6113 H8 F4 W500 A4 CHASSIS
J6161 C2 14 R6115 H8 F4 w500 A5 CHASSIS
R6125 K7 G4 W500 A6 CHASSIS
P3171 B3 12 R6141 J7 H4 W500 A7 CHASSIS
P3171 M4 12 R6143 J8 H4 W500 A8 CHASSIS
P3171 M6 12 R6145 J8 H4 W500 M4 CHASSIS
P6161 B2 14 R6147 J8 H4 w500 M6 CHASSIS
w500 M7 CHASSIS

P/O A11 ASSY also shown on @

C6043
C6075
C6081

dO01 ¥D07 ISVHI

o



P2108-37

P210@

15

P210@-18

©

31
P2100

39

38

25
P210@ 38

P2108-4

®

B 1 C

E

=

P2100-5

————— P2188-2

P2120-3

dOOT X301 ISYHd

STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

COMPONENT NUMBER EXAMPLE

COMPONENT NUMBER
prtitiichiaety Vbt

A23, A2/ R123
v e

SUBASSEMBLY
NUMBER (IF USED)

US1510 i =
74L.5398 L
) 4043
e - BY2 RET&TE:gE i T ——— % B'l‘zuF ~
3171-34 1 200 3 | —x
INTERNAL /EXTERNAL 2ELR § LOOP 1 gm? veo
REFERENCE /J7 14 | FILTER RAB43
PE161 Ji151 i RE251 27
e
Us151C UsB71A  TEeRe'  US@BI
745390 745390 X HC14515S RE@S5  RE@S3
- - § 2 2K
~—BYS ~ BYS : PDuT L) A——AAA
e . 12 . , . cones L USB41F USB41E  US@41C US@410
{———————————————— 2B 20D 100 osCy 8. 220F +2.5V 3 74HCR4 74HC@4 74HCB4 74HCO4
| 200KHx aeKHz v : “/l SV 13 12 3!®a B S 5 9 8
| cL % PHASE o {>o [>o x So——
| P : Lock e Us@418
» ) Loop 6273 200pF 74HCR4
N § 4.7 P
§ "*::53 RS@41
Iz L e )&r———
«7 RE171 CR6163 i 14 e
37 1MHE \ s Ne +5V RAG44
] 1S ~ 560
C6163 +5v +5v 1? RAG 16 Ne RS@61 12¢
2.01pF L.
s <E R4@81 é R4@73 2 RA1 Ne tex
S 4.7 4.7k RA2 9
FIn
12 LATCH L R :; +5v
8 DATA 11 DATA Swi1 < R4271 PZ171
RS101 S a7k 13171 ]
3 cage1 s §s | vseo
15 FREQUENCY CLOCK 10 cLack 1K s 2. 1pF LOCK DETECT
v 1 cs075 wf l + —s qazs:
LOOP 2 /J; 8.001uF ;305":; 1%
INITIALIZER ’ /;; ,_
10 PHASELLOCK RESET -
1
™
CRS@81
US@91t A P
5 ot 18K LOOP 2 FILTER
s
S
o A—tg
RS@81 3
Reae b ¢ TPE101
= BYS
7 FHr LOOP 2 2l 0 I s
31wy i REFERENCE sl ®
I T DIVIDER 76598 268 | .
14
. P
L c5173 1 cs144 33171 ff P3171
e U541m]118 TF CR8125 37 CR6123 TonE « 2 2| vses
4 +5v }
- C’s_ VCO/58 ,508 ,5K ;58K
%B wer | eommmenen JS121A
ap13 RE >
38 GND s ' CRe121 1‘!(” .2 f:;lfs
5 aQ o AA——
25 A *V—7q D RS173
> C 360 Tune - 3§ 3| wseo
30 4 a2 _D 18 * 1 csiat W
R 8 - =~
2.2uF R5|7|£
33 1 us11ic e AAA—— 360
s ao11 Q4181
PHASE COMPARATOR #2 ,_@
35 -12v UST11A A
» - —VWA—¢
12v us111D 4011 )
4011 SRR
RS1612
1.6k S
TP5181 US121B AAA L
osc IN 4013 TPE161
s o3 TUNE
4 PHASELOCK DRIVE T - v >?c Re113 RE611S ———\W\——e DRIVE Rg‘zf
+sy +5V o ] iz CRE1DE Gy .
18 +| ceis1
: 14 g - T 6.8yF vRe181
Q5161
cav41 L camst
usge1 8.14F usest T e.wF TYPE oND [ -12v i
+2,5v
> 7 74HCA4 7 i
(F353 4 g —12v
+5v +5V +5V +5V “12v
RN ;
14 18 18 I
us121
“Us1 11 Fa US131 | Tgioe| Ustst | Fohiot| usest | oo ,
i
t7 }7;5 #*_3 /}73— _12v C7121
8. 1uF I P/0 A11 PHASELOCK LOOP BOARD
SGS9P108 4331-58 PHASELOCK LOOP

JP

CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
NUMBER PREFIX— SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST
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PARTS LOCATION GRID
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OSCILLATOR BOARD (A14)
COMPONENT LOCATIONS
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CRE1E1

S g
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7181
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Fig. 10-4. Oscillator board (A14). A14 ASSY

COMPONENT NUMBER EXAMPLE
Component Number

r——
A23 A2 R1234

Schematic
Assembly Circuit

Number Subassembly Numbe!
Number (if used) umber ‘

Chassis-mounted components have no Assembly Number Stat'c Sgnsmve Devyces
prefix—see end of Replaceable Electrical Parts List. See Maintenance Section




Table 10-8
COMPONENT REFERENCE CHART

P/O A14 ASSY

MAIN OSCILLATOR

CIRCUIT  SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION
C2061 K3 C1 Q4095 F4 E2 R5071B 15 D3
C2063 K2 D1 Q4101 F2 E2 R5071C 15 D3
C2071 K2 D1 Q4103 F3 E2 R5071D 16 D3
C2081 K1 D1 Q4105 F8 E2 R5071E 16 D3
C2091 H1 E1 Q4111 F4 F2 R5071F 17 D3
C2093 H2 E1 Q5071 J8 D2 R5071G 17 D3
C2101 H2 E1 Q5121 D5 F3 R5071H 18 D3
C2111 H3 F1 Q5123 Ca G3 R50711 19 D3
C3061 K3 C2 Q6071 15 D3 R5081 K4 D3
C3063 K3 Cc2 Q6073 16 D3 R5082 G3 E3
C3111 H3 E2 Q6081 15 D3 R5083 H4 E3
C3113 H3 E2 Q6083 16 D3 R5101A F8 E3
C3121 c7 F2 Q6091 F5 E3 R5101B F5 E3
Ca121 Cc8 F2 Q6093 F5 E3 R5101C F5 E3
C4171 E10 12 Q6094 F6 E3 R5101D F6 E3
C5081 D8 D3 Q6095 F6 E3 R5101E F6 E3
C5085 K4 D3 Q7061 J9 D4 R5101F F7 E3
C5087 Ja D3 Q7071 18 D4 R5101G F7 E3
C5091 G4 E3 Q7073 17 D4 R5111 E4 E3
C5093 G4 E3 Q7081 17 D4 R5112 D5 F3
C5123 C5 F3 Q7091 F7 E4 R5113 ES E3
C5125 Ccé F3 Q7093 F7 E4 R5115 E5 E3
C7101 F8 E4 R5117 ES E3
C8071 D10 D5 R1051 K7 C1 R5121 C5 F3
C8081 D10 D5 R1053 J7 C1 R5123 C6 F3
R1111 D2 F1 R5125 D6 F3
CR2051 L6 C1 R2051 K7 C1 R6061 H6 C3
CR2053 L6 C1 R2053 K6 C1 R6063 H6 C3
R2081 F2 D1 R6065 H7 C3
J7121 B1 F4 R2121 Cc2 F1 R6067 H7 C3
J7121 B9 F4 R2123 c2 F1 R6111 E6 E3
R2125 C3 F1 R6113 E6 E3
P7121 B1 F4 R2127 D3 F1 R6115 E7 E3
P7121 B9 F4 R3051 J5 Cc2 R6117 E7 E3
R3053 K5 Cc2 R6119 E8 F3
Q2051 J6 C1 R3081 12 D2 R7061 H8 C3
Q2053 Jé C1 R3111 Cc3 F1 R7063 19 C4
Q3061 K2 C1 R3121 E2 F2 R7101 L3 E4
Q3071 12 D2 R3123 D2 F2
Q3073 K2 D2 R4061 H4 C2 Ut121 C1 F1
Q3075 12 D2 R4063 13 c2 U4121 D3 F2
Q3091 G2 E2 R4065 18 c2 U5081 K4 D3
Q3101 G2 E2 R4081 K1 D2 us5091 G3 E3
Q3103 F2 E1 R4111 F3 E2 uso6iB L1 Ca
Q3121 D3 F2 R4113 E4 E2 uso61C L1 Cc4
Q4061 14 C2 R4115 E8 E2 UB061E L2 Ca
Q4063 13 C2 R4117 C4 F2 UB061F L2 C4
Q4071 14 D2 R5061 H4 C3 uso71 K9 D4
Q4073 " D2 R5063 H5 C3 uUsos1 E9 D4
Q4081 Ji D2 R5065 H5 Cc3
Q4091 G1 E2 R5067 15 C3 W530 B1 CHASSIS
Q4093 F1 E2 R5071A 18 D3 W530 B9 CHASSIS

HOLVTTIOSO NIV

&

P/O MfASSY also shown on @
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SG 5010

STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

COMPONENT NUMBER EXAMPLE

z
2
z
[o]
[72]
o
e
b
[o]
0

&

COMPONENT NUMBER
—— )

> U7171-1 @

A23, A2 R123
ASSEMBLY SCHEMATIC
NUMBER CIRCUIT

SUBASSEMBLY NUMBER
NUMBER (IF USED)

FINE TUNE MAIN OSCILLATOR LOOP uspge18
4572 N
4 3 10-160
J7121 r—‘ >o——>7 Q3141 @
wS30 | w  J e yuNe - 4 5 5
T —o ¢ i:
Q4093 Q4873 Q4081 %ms' Tezeet
ut121 % 43K b us@61C
VTLSC4 R2081 R3081 H" 4572
2 TUNE + AN 43"v 128 " '2 FREQUENCY
ign BAND
R2121 l % R3123 Q4101 03275 J— N °<11 DECODING
4.66K s 3 18.8K % 0 050F US@B1E
M Ny VWA N\ 4572
T ki , 1a
FREQ CAL 15
R2125 | Ri1yy o Ts]
— o aza71 o 0%z ] e
b R3121 Rt 4572
R2125 528 T
442K
: ] e
A}
SBD T
u4t121 R2|5|B<:>
R3111 Q3121 5534 W sV
43K 2N :4;;; Q4063 Tcz'gm €3063
SPEED UP ), s vy by asepr  1OPF | ST
R2127 . AM % 6 ' 2°
» UI151-3 <:>
8
R3157 i usest
@ R4113 5534 $——— R3OSS <>
10.0K csees
R4117 AAA
%zaax R4DB1 Q4871 47pF > uem—q@
RS111 1e.ex Rs@81
28.0K 560 sy ——» Rg123 @
Q5123 A
RS@61 Q4061 @4
28.8K
RS115
botel Q6031 CLAMP
—AA
,l R5065 32 rsa7ie
531':»3 48.0K 198K Q607
M 1 R3051
:‘5;45 RS117 138K —
RS121 ' 4a.BK 48K 2.80K
10.0K as121 RSUE3 M
( 49.8K  40.eK
R2053
RS123 100K
18.8K RS125
3 1. oon A CR2053
*1 csi25 R!Ssusskl 52 Rse710 K—
a7pF 188K
LEVEL ! Qeo8
US131A-1
<:> — VW '
ISV P 415V RE@B3 83 rse7ie CR;?S'
320K
: oM —— > ] 'eec Qea7
1SV e -iSV
— WA\
Z1sv2 > -1sve RS101F R6@55 72 rse7iF
s1sv  C3121 47K 849K 188K Q7281
et ad eY Re117 k
| 1.3M
8 ; 8
RS1816 RE0E7 RS@71G
ud121 Us@s1 e o )
. oK
. . Q707
RA115
—> 2.7M
~15v  C4121 15y €58l —"VW\ > ’_:;\:m 3
8. 1pF 8. 1uF RS181A % RS@71H
2.
5 ™ %’”" Q7e71
CKT # TYPE | +15v [ oND | -1sv [ -1sv, | NC
us@81 5534 7 4 y
UBg61 4572 16 8 + + RADES 3 Q.
usg71 4094 18 8 9,10 c7101 4.7
R6119 . 108K
usgs! 4894 16 8 9 0 1WF 1 Q5871
—WWA s
M 12 D
FLOATA i R7063 :z:::n Q7e61 %- T0-1 6K
usgsi NC NC 1
————» U7I71-2 @ 4994 usa71
17121 15 4| sl 6 13 12| 1 ol
FL DATA 2|, OE Q) Q Q3 Q405 QgQ,0Qg Q10203040506 Q7 Qg NOTES: % MATCHED SET
Q" T MATCHED SET
;t tzichu& cK 8 BIT SHIFT REGISTER 8 BIT SHIFT REGISTER + USED AS SHIELD
t L
L cesst L cs l ca171
FL LATCH T T
LI AT egenet @ 47pF 47p $ 47pF
v v

I P/0 A14 OSCILLATOR BOARD

SG 5810

MAIN OSCILLATOR

CHASS1S~MOUNTED COMPONENTS HAVE NO ASSEMBLY
NUMBER PREF[X— SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST




Table 10-9

COMPONENT REFERENCE CHART

P/O A14 ASSY

LEVELER @

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C1131 F8 G1 R3153 12 H2
C1132 G7 G1 R3155 16 H2
C1173 E3 1 R3157 K4 H2
C2141 K4 G1 R3161 Ca 12
C2161 E8 H1 R3173 D3 12
C3133 H7 G2 R3177 H2 12
C3151 L4 G2 R4133 H6 G2
C3155 L4 H2 R4134 16 G2
C3181 D2 12 R4141 15 G2
C4131 16 G2 R4143 13 H2

R4151 K4 H2
CR2173 E3 11 R4171 H2 12
CR4133 H6 G2

RT1141 G8 G1
Q2150 D8 H1
Q3141 H5 G2 TP3183 C5 12
Q4133 Hé G2 TP5111 17 F3
R1133 G7 G1 U1141 F6 G1
R1135 F8 G1 U1151 D7 H1
R2141 H8 G1 U2171A C3 H1
R2150 E8 G1 U2181A F3 [}
R2161A C4 H1 u2181B D3 "
R2161B C3 H1 U2181D G4 )
R2171 D3 1 U5131A 17 G2
R2173 E3 " U5151A J5 H3
R3131 G7 G2 U5151B J4 H3
R3133 H7 G2 U5151C J3 H3
R3135 15 G2 U5151D 12 H3
R3141 G8 G2

P/O A14 ASSY also shown on @
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SG 5010

+15v
R3153
— TRIGGER GENERATOR ée,m
SPEED UP SENSE
Us151D
LM339
1.8V "
R3177 + 13
2 4.32K 12
A -
R4171
18.8K
U2171A
R2161B  LM318 Us151C
L A cR2173 U2181A 2 Lm33g
' 3 4 4993 R4143 <
3 ! 3 1.27k S 9 1N
) 2]95_ +15V, 14
7T v
U2181B | cy17s 8l
4093 @.00334F 2 R2173 12
_ 28K s LL IV
> u2181D
4293 -
R2161A SPEED-UP as123
. 68 R3157 C3151
4 560 2.810F
o . N US1518B
> - 415V LM338 15V, o1y +I5Y (e
R3161 7 8. 1uF 8. 1uF
e + 1 ; —> '3—|(—‘{>
3183 > s R4141 s|
P +15v 1.27K
O ? IR U1 1S US151
COM —p» >
-15vV —» > 15V i l" 2
3141 . - -
S ~15v; —- > -15v, Q g 15V 5,
12-160 i
UBBB1B-3 —-
%thss USTS1A ekt » | TvpE | +1svy [ onp [ -1sv ] -1sv,
% S a3k LM339
— s U141 | LsagsH] 1 4
A R u2171_ | tM31s | 11| 3,8
é R4133 caist o U2181 | a@93 | 14 7
, 188K N - Usi31 | LF353 | 8 4
o 1e-1.6K H §
5 o - 0155 23|
S R3155
8.66K
u1141
Ls398H CR4133 -tsy,
—_— 7 e s |7 —x
g STATIC SENSITIVE DEVICES
uri1st SEE MAINTENANCE SECTION
LF398H SAMPLE SAMPLE US131A
N s R1133 R3131 -
g0 s HoLD s s HOLD s 4.9 4.99K 2] LF353 COMPONENT NUMBER EXAMPLE
USEs1-6 —- N out IN out A v - | I LEVEL
7 c1132 <]-—‘ » C5125 COMPONENT NUMBER
2 2 3 ——
NC —— NC— 2.01uF hs
. . l 6 A23 A2 R123
P ASSEMBLY SCHEMATIC
[3 6 €3133 g 4@.0K NUMBER CIRCUIT
- | 470F SUBASSEMBLY NUMBER
NUMBER (IF USED)
SAMPLE AND HOLD L r R1135 LEVELER INTEGRATOR CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
S R2141 NUMBER PREF 1X— SEE END OF REPLACEABLE
Q2150 o C2161 13.0K ELECTRICAL PARTS LIST
o 478pF -
m
8 c | <
s 2 R2156 p
4.7K m
0

l P/0 A14 OSCILLATOR BOARD

SG 5010 \ 1551260 LEVELER <s>
P




Table 10-10
COMPONENT REFERENCE CHART

P/O A14 ASSY IM OSCILLATOR & CCIF/SMPTE

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C1021 J6 A1 R3055 B8 C2
C2031 J6 B1 R3057 cs C2
C2033 L8 B1 R4025 C5 B3
C2041 K7 B1 R4031 G6 B2
C2043 G7 B1 R4033 F7 B2
C3021 H6 A2 R4041 F7 B2
C3023 H6 A2 R4043 E7 B2
C4011 18 A2 R4045 Cé B2
C4021 F6 A2 R4047 F8 B2
C4023 G6 A3 R4051 E8 Cc3
C4051 D8 C2 R5011 Cc2 A3
C4052 C8 C2 R5031 D6 B3
C5011 G6 A3 R5033 D7 B3
C5021 B2 A3 R5041 D8 B3
C5023 D2 A3 R5051 E8 C3
C5041 E8 B3 R6011 Cc2 A3
C5051 F8 C3 R6013 C2 A3
C6041 C4 B3 R6015 B4 A3
C6051 C6 C3 R6017 C1 A3
C6053 D6 c3 R6021 B2 A3
C7021 F1 A4 R6023 D2 A3
C7031 D3 B4 R6031 Ca B3
C7041 1 B4 R6033 D3 B3
C7051 Ji C4 R6035 D4 B3
C8011 G2 A4 R6051 12 C3

R7011 C1 A4
CR6023 C4 B3 R7013 D1 A4
CR6031 D3 B3 R7021 C1 A4
CR9031 G4 BS R7031 G2 B4
CR9033 G3 B5 R7033 H5 B4
R7051 J3 C4

Q4023 F5 A2 R8011 D1 A4
Q4031A F6 B2 R8013 E4 A4
Q40318 E7 B2 R8015 E1 A5
Q5011 C2 A3 R8021 F4 A5
Q6031 D3 B3 R8023 E2 AS
Q6033 D4 B3 R9011 E2 AS
Q7021 F5 B4 R9013 E3 A5
Q7031 H5 B4 R9015 E4 A5
Q7051 J3 Cc3 R9031 F4 B5
Q7151 J3 H4 R9045 H4 C5
Q8021 F2 B4 R9051 H3 C5
Q8023 F3 B5 R9053 H2 C5
Q8031 12 B4 R9055 H2 C5
Q9021 F4 B5 R9057 H2 C5
Q9041 13 B5 R9059 H4 C5
Q9043 14 B5 R9161 J3 15
R2011 17 A1 TP6041 J2 B3
R2012 H6 A1
R2013 K7 A1l U2021A 17 A1
R2021 J6 Al U2021B K6 Al
R2023 Jé B1 U3041A G7 B2
R2025 H7 Al U4011 G6 A2
R2031 J7 B1 U4051A cs Cc2
R3011 17 A2 U4051B E8 C2
R3025 G5 A2 U7011A D2 A4
R3027 G6 A2 u7011B G1 A4
R3031 L7 B2 U7051A J2 B4
R3033 L8 B2* U7051B Cé B4

P/O A14 ASSY also shown on @ @




R7811 R7821 R7013
18.8K 1.5€ 12.8K IM OSCILLATOR
W o W u7@118 L crear
M c7g21 L LF353 2.05pF 2 ,
RE@17 Q Freg 0.05,F +15V5 gnst
100.8K ADJ > R8O1 1 R8D1S Y
——AA = 2.00K 37.96K 3 —>
! A R7031 R9PSS TPEBaT
3 VWA VWA 2.88K 37.5K 2 8
A AN AN =
REQ1 1 . U7e11A ! 1M FREQ » R7069
11.8K § LF353 3
RS SRR SRR 4 U 7 @ 5 1 A @
[ | RSB 1 R9D53 5532
R6@21 Qsa1 1+15v2 % 75.08K Q8221 72.3K Q8031 -15V;
43K
R6@23 S C5023 | 9 J— é
*1 csez Mo aruF | prru 482K Reos1
T 4.7pF ——> 9 18K
+ AN
_F SYNC COMPARATOR
us@gl-s —> Q7151
@ CRE@31 L Cc7031
M O o RIS
OSCILLATOR 143K Q80823 143K Qse41 M SYNC o Lei71-14
LEVELER 7S CR9233 ——AAA—— o
Q6031 <:>
§ RE@33 -5V, RO161
-15v, 100K a3k
. Fo
Us@gt-4 —p»- -15v4
+
<::> VWA Pt it
R9215 CR9D31 R9845
R6@15 CRE823 c6@41 Lo 7. 58K Q9921 7.02K Qsp43
11.8K 22uF :g:ss A
Q6833 v ( M | AF | Fa| F1 | 2
1 -15v, R8@21 se8 | 1@ | o | o [-15
22.1K
R8O13
RE@31
lsg; > oK 258 | sop ol o] o
L —AAA—d >
IM AMP R9@31 L 125 | 258 |-15| 0 |-15
R9@59
o ADJ 108K
ragze > O Q7e21 i R7033 2.1 126 | 280 | 0 [-15(-15
20K iy 2.08K
L AAA—d 82 168 |-15{~-15|~15
-15v 7031 o |-
Usgs1-5 P2 Q ] 12 [-15{ o | o
s . q@ so | 198 | o [-15] o
— 1
e _CCIF G\ e % ap 8g |[-15]|-15| o
81-15—9- R3@25 s QO #
O Q4p23 | 1.62 ol
+15V  R4@31 i
U7@851B 1.5k % R2021
C6851  papas 5532 U411 cap23 d 168K
M FREQ  47WF 5 gpK f— 2| Q4031A 5534 @.1pF AN
2.88K | c3823  C3021 +HSv U2021B
M 2 ’ 2.81uF  @.01uF 3 o c1e21 c2p31 5532
-{ J—e—t + , 2.01pF  @.D14F
A Ay
77
F
c;zz; R3p27 R2B12 - > US111-6
3pl 2.08K a2.0K R2023
Uze21A 28.8K
15V P +15V LOW FREQ 5532
2 R5033 BAL -15v
+15V, —p————— +15V, < 2.98K R4233 R2@825 gRZBH R2231
20
: coM 1> o +15V 3.1k 2.80¢ 4.75K
15V —pp—————————pp 15V U3241A C2843
Q4231B R4D41 5534 R3831
SISV, P 15V, R4243 6 2.90K 2.80K
2.00K , CP s 2’ R3211
-1SV, = -15V, A o < 888
S RS@41 | cs@at R4B47
+15V 108K T a7,F 2.00K L casn1 L
R R3833
866
U4051A caps1 R5851 €551 v
R3BSS LF353 2.1pF 47uF
2°  5.80K R4251 cag33
USE81-6 —————AAN 2.00K MULTIPLIER g 8.1pF
R3857 lcm_r,z W HIGH PASS FILTER
549 470pF
u49518B
LF353

I P/0 A14 OSCILLATOR BOARD

SG 58210

4331-61

IM OSCILLATOR

& CCIF/SMPTE @

JP

SG 5010

STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

COMPONENT NUMBER E

XAMPLE

A23, A2 R123
ASSEMBLY T
NUMBER

SUBASSEMBLY
NUMBER (IF USED)

COMPONENT NUMBER
r————a—

SCHEMATIC
CIRCUIT
NUMBER

CHASSIS~-MOUNTED COMPONENTS HAV
NUMBER PREFIX— SEE END OF REPL
ELECTRICAL PARTS LIST

E NO ASSEMBLY
ACEABLE

31dWS/410D
2 HOLVTTIOSO Wi




Table 10-11

COMPONENT REFERENCE CHART

P/O A14 ASSY EXT IN & OUTPUT SELECTOR @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C5131 F3 G3 R7067 E2 (o ]
C5133 E4 G3 R7069 D2 C4
C6123 K3 F3 R7121 L3 F4
C7123 K3 F4 R7131 L7 G4
C7141 Dé G4 R7141 D7 G4
C7181 16 14 R8102 K3 E4
C8051 E9 C4 R8103 J2 E5
C8092 D9 E5 R8111A F4 F5
R8111B HS F5
CR7141 K8 G4 R8111C G4 F5
R8121 15 F4
J5141 B3 H3 R8181A K6 J5
J7121 B5 F4 R8181B K6 J5
J7121 M3 F4 R8181C K4 J5
J7121 M7 F4 R8181D K5 J5
R8181E K7 J5
P5141 B3 H3 R8181F K5 J5
P7121 B5 F4
P7121 M3 F4 U5131B F3 G2
P7121 M7 F4 uz111 L3 E4
U7151B J7 H3
Q6131 E5 G3 UB061A K3 Cc4
Q6141 D4 G3 uso61D K4 C4
Q8051 G3 Cc4 Uso91 E8 E4
Q8101 14 E4 usi11 11 E4
Q8102 J3 E4 U171 17 14
Q8122 J4 F4 usi81 J5 14
Q9101 J2 F5
VR9111 H6 F5
R5141 E3 G3 VR9121 G6 F5
R5143 D3 G3 VR9123 F6 F5
R5145 D3 G3
R5151 K7 H3 W530 B5 CHASSIS
R6141 E4 G3 W530 M3 CHASSIS
R6143 D3 G3 W530 M7 CHASSIS
R7065 E2 C4 W550 B3 CHASSIS
P/O A14 ASSY also shown on @

HO10313S

1Ndino % NI 1X3



ugiti
LF11508
+15V, SIGNAL SELECTOR
U20218-7 s3
2
C ro131 s5 EN
@Rsms ss v |13
ez s7 c 14 > R10S
R7069 GNO D 3 teex
IM FREQ  4.B2K SMPTE4 Vg =— -5V
U7851A-1 —p» AN s2 EE 2
@ Q381081
R7oe7 SIGNAL
6.04K
. d) ce131 ——9
R7865 @
2° 19.0K P7121
& -
uses1~6 —B> : s SIGNAL 5| ws3a
i Q805! o le P2051-3
! ®
RS141 c5131 3 FET u7111 .
X -15v 5534 SIGNAL GND 4
PS141 28.ox 22pF ONE OF 8 Q8102 < P2851-4
R6143 R5143 i SELECTOR R8102
w550 EXT IN HI 15.8K 4.9aK R " c7123 cs123 e
M = 47pF 47pF R7121
| 7 s8 560
3 EXT IN LO sV
MV ’ + US131B +15V, N
’ 2 SHIELD RS14S LF353 -1sva UsmBB1A
> 18.0K 4572
L‘,) 1313;3 A2 (MSB)
p +15V
$ 'z U8@s1D
EXTERNAL % Re111c as7z
INPUT BUFFER Q6141 coran 3 as1a1 b
18.8K 4 At
15V R8181C
12 4 1K,
R81118
Q6131 i
3
A2 (LSB)
o R81810
o g 18Ky
p7121 EXT 7 1
P
| R8181F
17 +15V HSV. us18i 10K
B +15V 4951
+15V ‘ ‘ ‘ 16 13 SINE
+15V <:> <> v, se
| I +15v +15V @ oo ! STATIC SENSITIVE DEVICES
18 2 2 VRE121 c7181 14 SMPTE R8181A
P +15V 13v 1uF st 19K SEE MAINTENANCE SECTION
X +15V 5 sy 3| con sl 15 CCIF 2 ceir » Qap23
2 ‘@ <> 5 — > q COMPONENT NUMBER EXAMPLE
S s COM CoM FUNCTION INH 12 SMPTE
> DECODE 71y s3 1 ®
lg coM coM com ‘ @ ® @ 8 VEE RE181B COMPONENT NUMBER
7 s 'SGR 37 "% SaR
coM -ll:!?!;:; -15v, 54 |1 SOR > Usisi-4 A23 A2 R123
lsg COoM -15V, A 1 4q EXT ASSEMBLY SCHEMATIC
—1sv, e @ A 57 . NUMBER CIRCUIT
-15vy B 10 5 RE181E SUBASSEMBLY NUMBER
——————————» 15V, B S5 oK - NUMBER (IF USED)
R7141 8 2 6 BURST ENABLE
S sy c se » Ua1614-4 CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
-15Vp _ ONE OF 8 @ ) X NUMBER PREF IX— SEE END OF REPLACEABLE
15V % DECODER T ELECTRICAL PARTS LIST
15 -15V3 Ve ey A vl ugt71 +15V
wTeva B 4251
s - -15v 18
18V R & c sl [ — u71518 esren k7131 P7121
U9151-6 —p—oiN2 13 sa 3 4 3 28K SYNC 20| W530
o IM SYNC IM SYNC _ 14 coM Dc VWA P2051-20
R9161 —P> 5l s I/P
12 :i Voo HE> CR7141 <>
SQR_SYNC SQR SYNC
ug151-7 22 a L 54 INH
7151715~ BUR_SYN BUR sYne, S| o ,
> T Ve SYNC SELECTOR
us@si a] 8 v
12 ap94 <— s7 ss
FL IM CLK 3| os |13 € ONE OF 8
FL_DATA 2 e 112 B SELECTOR | -1sV,
L"' {7121—“ o LaTon 10 » A CKT » TYPE [+15V,| OND | -15V [ -15v,
J7121-13 L 07 Al d
04 14 COUNTED/GATED _y, (y7151¢-7 X US131 | LF353 4
L cees2 7 CT_INH - U7151 4572 16 8
1 03 u7161-2
47pF 51 ok & F2 o use6! 4572 16 8
16 02 » Q7021
€8051 Voo o1 |2 P # qse21
] Fo =
0. T g ] » 08023
Vss
8 BIT g
=15V, SHIFT &
REGISTER |
L | P/o a14 osciLiaTor BoarD
SG 5019 . EXT IN & OUTPUT SELECTOR

JP

HO10313S

1Nd1NO B NI 1X3




Table 10-12
COMPONENT REFERENCE CHART

P/O A14 ASSY SQUAREWAVE GENERATOR & BURST CIRCUITRY @
CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C3161 c6 H2 R9133 H1 G5
C5181 c9 13 R9135 G1 G5
C8131 12 G4 R9137 G2 G5
Cg9121 13 F5 R9143 G3 G5
C9141 J1 G5 R9151 D6 H5
CR5161 K6 H3 U21718B c5 H1
u2181C D6 H1
J7121 B3 F4 U5161 Hé H3
Jri21 88 F4 u5171 G7 12
J7121 K6 F4 U5181 H7 12
U7151A H5 H3
P7121 B3 Fa4 u7151C E5 H3
P7121 B8 Fa U7151D c3 H3
P7121 Ké F4 U7151E 13 H3
U7151F 15 H3
Q8121 J3 F4 U7161 E5 H3
u7171 c7 13
R2161C (o] H1 u7181 F7 13 -+
R2161D c6 H1 UB161A D3 H4 1=
R3171 D5 i2 Us161B Ha H4 o>
R3175 Cé 12 9151 F1 H5 om
R6131 J6 G4 5=
R7171 J6 14 VR5171 o]} 13 oz
R8143 G2 G4 Sm
R9121 13 F5 W530 A3 CHASSIS 30
R9123 13 G5 W530 A8 CHASSIS <0
R9131 } G5 w530 L6 CHASSIS m
>
P/O A14 ASSY also shown on ‘ @ ‘ @ =]
/ O A S
R0




| c D

SG 5010
e | F | ¢ | H S S

+15V
2
<s>+1sv 1SV SQUARE WAVE GENERATOR
! ! RQ135
20.2K RS131
+15V 2 —p———————P» +15V , 3.83K
. SarR
coM Ugt1st * M ’ a > Us111-12
> D ROD1084 l
R9133 co141
- > -
18V4 15V DIVIDE 8.66K 77pF
BY 10
o SQUAE WAVE carat
CKT # TYPE +15Vy | GND |-15V, SEL 1 R8143 AMP 15d0F
2 ® P SIGNAL
u2181 4993 14 7 SEL 2 3 > U7i11-2
Us161 40103 16 8 & @
us171 4994 16 8
Us181 4094 16 8 o o
u7151 4572 16 8 SGR 4 137
usi1st -1 p——m——r 18.2K
U7161 | 4@10s 16 8 RESET
u7171 4094 16 8 <> 7 SQR SYNC
out > _
u7181 4894 16 8 s - us171-1
us16! 4027 16 8 cLock N | RG143 @
ugISt | ROD1@4 8 3 cLock ouT 28K
R9123
a0 -15v S. 00K BUR 1@
uses1-6 —- ! AN * P Usti1-1t
! UTISIE g, S ReI12E D
UB1B1A BURST GATE INTERFACE § 4572 \BpF
p7121] 37121 U74;7521D 4027 § SIGNAL GATE 12 ! ) BUR® o ust11-10
- i
Pzzst-l'usiz VAL FL BRI AT m{>09 T .SI o Q8121 @
O 3¢ § A g
STk 2 : usieiB BUR SYNC _
BURST ENABLE 2 a2 4027 -5y S s — Ug171-2
us181-2 — > R0 g T ; 0 O
@ 'f c
1
K =|14
1
El N
14 .
COUNTED/ 5 . ‘5:>_
GATED
UBBO1-14 z 3 1 U7151F
U7151C : U7151A 4572
TT INH 4572 ® 4572
| usest-7 pST INH ‘ >
S UM GRS o +15v 7 s [ T s —
2 R2161C g §
> 68 ! ‘ u7161 ] | W
° uz2171B ) 40103 2 3 9 15 ls 2 9 15 g %O
INPUT LM318 +15V VRSI71 L-—0- 00 Q0 - O PT— 3 g
COMPARATOR ! 18V | CLR CE APE SPE CE CLR APE SPE — |14 -3
— ] m
§ L I oK 8 BIT PRESET oy ! b ok 8 BIT PRESET 16 BIT QE
DOWN COUNTER DOWN COUNTER COUNTER E
(LsB) (MSB) L$B) (MSB) sV o2
6 cz1s1 U2181C 00 01 02 03 04 05 06 07 08 01 02 03 04 0S 06 07 § ! cﬁ
4893 =
108uF Rg:;(‘%’ 4 (sle |7 efit|12]13 als s |7 [1e|nn|i2]13  ysis1 g Re1st 21 P72 5’9
— R7171
R3175 * ‘ 48103 20K PHASELOCK DRIVE ;g 19 | Ws30 <§
15K -15v, -15v, VWA » P2051-19 m
WA SIN2 Fd
8 : § uB171-13 CRS161 @ >
> R L -
68 L
’ fo
DATA LATCH @
u7171 u7181 US171
4294 45167 [14f13][12]11 4 |5 |8 |7 |[14]|13]12 119094 4284 14 |s|ef7 |1a]1z]r2|n us181 4 |5 |6 |7 |[1a[13 12|11 STATIC SENSITIVE DEVICES
FL DATA 2 D@ Dt D2 D3 D4 DS D6 D7 2| DB DI D2 D3 D4 D5 D6 D7 |, »| De b1 bz b3 D4 DS DB D7 4894 | DB D1 D2 D3 D4 DS D6 D7 @SEE MAINTENANCE SECTION
-14 P 1D
J7121-14 312 6 BIT SHIFT .l 3 LCJK 8 BIT SHIFT Q 3 ZK 8 BIT SHIFT o @ ne =12 8 BIT SHIFT 18
KN REGISTER Kl REGISTER 1, REGISTER ] EK REGISTER a COMPONENT NUMBER EXAMPLE
OE
ce ce o€ COMPONENT NUMBER
15 15 15 15 r——r—
A23, A2, R123
Asszmsua_‘ SCHEMATIC
p7121f 37121 SsEMBL CHEMAT]
w538 SUBASSEMBLY NUMBER
P20S1-12— 2012 FL_BURST CLock NUMBER (IF USED)
o FL LATCH _
@ J7121-13 —9> CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
cs181 NUMBER PREF1X— SEE END OF REPLACEABLE
= ELECTRICAL PARTS LIST
i 47pF
P/0 A14 OSCILLATOR BOARD
SG 5010 . SQUAREWAVE GENERATOR & BURST CIRCUITRY

JP




OUTPUT BOARD (A13)
COMPONENT LOCATIONS

$G 5010

COMPONENT NUMBER EXAMPLE

Assembly
Number

Component Number

A23 A2 R1234
Schematic

Subassembly
Number (if used)

Circuit
Number

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.

Static Sensitive Devices
See Maintenance Section

PARTS LOCATION GRID

S

R2011
R2812
Q/Z’Bl}l

12

qgﬂ

=

K2021

J4011

" RI7E CRIBYR R

% G1oed [0

-1
N e
3o 8

e

~f

% MOUNT ON BACK

~YR302}-

& —YR3082;

.

R

302z B
4028

R482

A13 ASSY

Fig. 10-5. Output board (A13).

4331-57




Table 10-13
COMPONENT REFERENCE CHART

P/O A13 ASSY

LOGIC INTERFACE @

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
C1020 Fé B1 Q2020G G6 B2
C1021 Ccs8 C1 Q2021 L6 B2
C2060 G4 G2 Q2051 H5 E2
Q2060 F4 F2
CR1011 E6 A1 Q2061 F4 G2
CR1013 G6 A2 Q2062 H1 F2
CR1021 E8 B2 Q2063 G2 G2
CR2011 H8 A3 Q3011 7 B3
CR2021 16 B3 Q3012 J7 B3
CR2060 G2 F2 Q3013 M9 A4
CR2061 F2 F2 Q3014 L7 A4
CR3011 L7 A4 Q4011 18 B4
CR3012 M8 A4
CR3021 J7 B3 R2013A D7 A2
CR4011 18 A4 R2013B G8 A2
R2013C G7 A2
J1051 B1 F1 R2013D E8 A2
J1051 B3 F1 R2013E 17 A2
J1051 M1 F1 R2013F 17 A2
J1051 M6 F1 R2013G L8 A2
J2051 B1 F3 R2013H K7 A2
J2051 M1 F3 R2014A K8 B2
J2051 M3 F3 R2014B L9 B2
R2014C 17 B2
K1011 E7 A1 R2014D E8 B2
K1013 G7 A2 R2014E F7 B2
K1021 E8 B1 R2014F G8 B2
K2021 16 B3 R2014G D7 B2
K3011 L7 A3 R2051 " F2
K3012 H8 A3 R2055 Cé F2
K3031 J7 C4 R2060 12 F2
K4011 M8 A4 R2061A H5 F2
K4021 18 B5 R2061B F4 F2
R2061C D2 F2
P1051 B1 F1 R2061D F3 F2
P1051 B3 F1 R2061E E3 F2
P1051 M1 F1 R2061F H5 F2
P1051 M6 F1 R2061G G4 F2
P2051 B1 F3 R3021 L6 B3
P2051 M1 F3 R4022 18 B4
P2051 M3 F3
U2022 (0] B2
Q1011 E7 Al
Q1021 E8 B2 VR2051 C2 F3
Q1052 G5 F2 VR3024 L6 B3
Q1053 E3 F1
Q1062 H6 F2 w530 B1 CHASSIS
Q1063 D3 G1 W530 M1 CHASSIS
Q2011 G7 A2 W530 M3 CHASSIS
Q2012 H8 A2 W540 B1 CHASSIS
Q2020A D6 B2 W540 B3 CHASSIS
Q2020B G8 B2 w540 B7 CHASSIS
Q2020C L8 B2 w540 B9 CHASSIS
Q2020D K7 B2 w540 M1 CHASSIS
Q2020E 16 B2 W540 M6 CHASSIS
Q2020F E8 B2

P/O A13 ASSY also shown on @

3OV4H3LNI D1907
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B

SG 5010

M

P1B51 J2051 l p2051
J1e51 w538
vsaa [ o ' 7 TONE + TUNE + 2 .2 s
e ! - - | P7121
P1840 la ] TONE - TUNE - ,
4 H,v I,AVJ .:
P2051 J2051 P1851
. R2851 J1851
ws3e 119 7 g PHASELOCK DRIVE % Qzge2 S FL PHASELOCK DRIVE ERGER R
P7121-19 A\ y s
20‘ l svNe Q2063 cRegee R252 l ‘ N
20
P7121-20 =2 { Kt ‘/3\; FL SYNC 5 9.5 . @
o WY )
CR2861 U,J
el
N
VR2851 Pl 12051 P2es1
1av 4 FL BURST CLOCK 12 \J2 "535”12‘ 12
Q1063
Prest Y siest — OPTO-ISOLATOR BUFFERS
- ¥s4@ |18 ¥ 18 BUR CLK 22K o
18— s FL FREQ CLK 8
> P7121-8
Q1853
R2861D
9 9 FREQ CLK 22K
g ——¢ 5 FL IM CLK ool e7121-1
Q2061
R20618
15,7 15 M CLK 22k
15— 3 FL BURST GATE 11Ut
. > P7121-11
Q2060 J— c2o62
R2061C 47pF
) 22K
Pigas J |, 10 BURST GATE o FL LATCH 13 \J3 P7121-13
O 1852 &
Q \ FL LATCH ~ o
R2061F » U4041-1
. 6§,,5 LATCH 22K
o 7 FL AMP CLK
> U4ga1-3 >
Q2051
@ — FL DATA > U4041-2
, 7,07 AMP CLK 22K -
2 FL DATA 14 14
Q1082 P7121-14
g g +15Y SRS GG L4J ‘
2 2,712 DATA i sy é POWER FAIL VR3024
+5y sy Cieze oy Loy e s 15 cnzazt*sv INTERRUPT 24v
R2055 ' 8. 1uF 15 ’—‘ | Q2@20€
2K =R — R3021
r | Q28286 18 (. | 302 Q2021 nasd P1e
-1sv 12 | ] +5V -1sv POVER INTERR 8 . o | ¥548
WS4 |47 7 47 +5V — +5V > P1040-8
17 . > +5V _ R2013E I/‘v’l <‘>
1 R2@13A + 14 R2013C Q20200 CR3211
338 330
L 45V Q1o Q2011 Q3211 D
P1840 16 14 BAL-UNBAL #1
8 & R2013F
R28146C R2014E
13,/ 13 GND > 5.6K 5.6K 330
13 » GND : ATTEN TOP TAP : ATTEN 3RD TAP — AW
12, 2 1" [
-—t 4 @ +5V +SV 4 BAL-UNBAL
< R2@814C +5v u2
77 5.6K CR4011
STATIC SENSITIVE DEVICES
SV sV sy SEE MAINTENANCE SECTION
-
e COMPONENT NUMBER EXAMPLE
-15V —p———P» 15V
COMPONENT NUMBER
ity Sy
Rag1 4D e A23, A2, R123
cie21 SV ’ ATTEN 2ND TAP ATTEN BOTTOM TAP RELAY DRIVERS AssEHeLV:—_[_l T SCHEMATIC
il NUMBER CIRCUIT
uze22 } 2 SUBASSEMBLY NUMBER
42394 8 * IIS 15 |11 12 13 14 7 S 3 NUMBER (IF USED}
ws4p | 11 R20148
1" " LATCH '/ Vss VoD OE Qg ) Qg Qs Qq 92 G 5.8K 1500 CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
114 Qg NC NUMBER PREF[X— SEE END OF REPLACEABLE
P184D < 14 19 ATTENUATOR T3 ex 8 BIT SHIFT REGISTER 18 ELECTRICAL PARTS LIST
@ 118, , 18 DATA 2 Qs [ NC
16— D
L\J' J P/0 A13 outPUT BOARD

4331-84
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Z
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m
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COMPONENT REFERENCE CHART

Table 10-14

ovVa ONIATHILINW

@

P/O A13 ASSY MULTIPLYING DAC
CIRCUIT  SCHEMATIC  BOARD CIRCUIT  SCHEMATIC  BOARD
NUMBER  LOCATION  LOCATION NUMBER  LOCATION  LOCATION

C3061 B2 F3 R3054 B7 F3
C3062 E9 F3 R3055 c4 F4
4020 12 B4 R3056A c8 F3
4021 K2 C5 R30568B c8 F3
C4022 L5 ca R3056C cé F3
C4023 K4 B4 R3056D C6 F3
4031 12 ca R3056E cé F3
C4032 H2 c4 R3056F Cé F3
C4033 13 ca R3056G C7 F3
C4034 J3 cs R3056H C7 F3
C4035 L6 c5 R3057 c5 Fa
C4036 i3 D4 R3058 B5 E4
C4051 E2 F4 R3059 B5 E4
C4060 L7 G4 R4020 12 B5
Ca061 E3 G4 R4021 K4 ca
C4063 L6 G4 R4026 K2 ca
C4065 c2 G4 R4027 J2 ca
R4028 J2 Cs
J2051 B1 F3 R4030 12 c5
R4031 2 ca
K3031S1K2  C4 R4032 J3 C5
R4033 H3 D4
P2051 B1 F3 R4035 K3 ca
R4036 I3 ca
Q3033 H3 ca R4037 F3 D5
Q3043 F2 E3 R4041 I3 D4
Q3044 F2 E4 R4042 F2 D4
Q3051 D7 F3 R4043 E1 D4
Q3052 D7 F3 R4044 F2 E4
Q3053 D5 E4 R4045 F3 E5
Q3054 D4 Fa R4046 F1 E4
Q3055 D6 Fa R4047 F3 D5
Q3056 C5 E3 R4050 ca Fa
Q3057 ca F3 R4051 B6 E5
Q4031 H3 D4 R4052 cé F5
Q4032 F3 D5 R4053 B8 E5
Q4033 F2 D4 R4054 B7 E5
Q4034 F3 D5 R4055 B3 Fa
Q4042 F1 E4 R4056 E3 F5
Q4043 G3 E5 R4057 c1 Fa
Q4044 F1 E4 R4058 D1 Fa
Q4051 D6 Fa R4059 E3 F5
Q4052 D8 Fa R4061 c1 G4
Q4053 D7 F5 R4063 c1 F5
Q4054 D5 Fa
Q4055 D3 Fa U3061 i8 Ga
Q4056 ca Fa U4031 J3 ca
U4032 H1 ca
R3044 F2 E4 U4041 H8 E4
R3048 B4 E4 U4060 D1 G5
R3052 B6 F3
R3053 B7 F3 W530 B1 CHASSIS
P/O A13 ASSY also shown on @ @




EW(&M%MHSWM“W&W%\‘{W%YM 3
| AMPLITUDE MDAC
; U
P2051 u4o60
o J2051 gaggz T“fg‘f 5534 u4@32 PRECISION INVERTER
wS3e | 3 SIGNAL . . 2 R4043 5534A
3 WYY WA N s 28.0¢ Q4p42
P7121 . | 4 siowL o 3, W\ P A
> * v, > R3036
@ LP J_ R4BE3 8 Q40244 33K 1\: UNBAL | g
c3061 7] RADE1 v NO
8. 1pF n R4B27 R4g28 RAB2E o ot B repas
;;g;: 03944 2.008K 120 2.80K BAL | 6 K3@31St
C4265 . — A\ A N
18pF 7 BAL cae21
i R3244 % R4220 ADJ Q i
i Q3843 - 27 p
caps1
65pF
! ) —— 4 R4B42
| FINE AWPLITUDE STEPS é 528K Q4033 Rae %4722
5 $
R4@47 < Y +15V
Q4832 33K 3t
+I5V P +15V v R4033 C;;:: §
R4@S9 R4256 R4945 5.80K
COM —pp——— > 2.50K 2.50K 12.5K Q4043 A
L e 23 A U431
R — 1 9 Ragar
T o e G D) asos B e |
RASS 130p! Q4034 33K 4.9 |
12.5K Q4855 ] WA
A “ﬁ Q3233 C4033 C4034  pagz>
R4950 33pF . 25pF 1K
Q4056 | 33K )t )t AW $ Rae21
v . <
R3@48
o oK Q3854 1~2-5 AMPLITUDE z
\- RANGE SWITCHING 1 cagoz
‘ =
R3855 A478pF
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Table 10-15
. P/O A13 ASSY OUTPUT AMPLIFIER @
. CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION
C1022 H3 B1 K3012S1 Ja A3 R2031 E3 Cc2
C1031 F2 Cc1 K3012S2 18 A3 R2032 E2 c2
C1041 E4 D1 K3031S2 Ja (o7} R2033 F2 C2
C1042 F8 D1 K4011S1 J6 A4 R2035 F1 C2
C1043 B8 E1 K4011S2 L3 A4 R2036 D3 C2
C1050 F6 E1 K4021S K4 B5 R2037 E4 D2
C2021 F1 Cc2 R2038 E4 D2
C2022 G2 C2 P1051 N8 F1 R2041 D8 D2
C2023 H1 B3 P4022 L4 B4 R2042 c4 D2
C2031 E2 c2 R2043 Cc8 D2
C2032 F4 c2 Q1031 H2 C1 R2044 E8 E2
C2033 D3 Cc3 Q1032 G3 D1 R2045 E6 E2 o
C2034 D1 c2 Q1041 G8 E1 R2046 E7 E2 5
C2041 E8 D2 Q1051 G7 E1 R2047 B7 E2 o
C2042 E6 E2 Q2031 G2 C2 R2048 Fé6 E2 S
C2043 F6 E2 Q2032 G4 D2 R2050 G5 F2 »
C2052 D7 E2 Q2033 F3 Cc2 R2052 J10 E3 2
C2053 D5 F2 Q2034 E3 D2 R2053 D7 F2 2
C2054 F5 F2 Q2035 E3 D2 R2054 E5 F2 S
C3030 G5 Cc3 Q2036 Cc2 D3 R2056 C6 E3 m
C3031 G4 C3 Q2037 C4 D3 R2057 D6 E3 B
C3032 L9 Cc3 Q2038 E3 D2 R2058 19 E3
C3041 B4 D3 Q2041 F7 E2 R3011 K4 B4
C3042 B6 D3 Q2042 E7 E2 R3020 L9 B3
C3043 L6 D3 Q2043 E8 E2 R3022 K5 B4
C3045 K10 D4 Q2044 E7 E2 R3023 H5 Cc3
l C3050 H9 E3 Q2045 Cc8 E3 R3031 D2 C3 2
C3051 G9 E3 Q2046 C6 E3 R3032 D2 c3 V)
C4024 K4 B4 Q2052 G6 F2 R3033 C1 c3
Q2053 E7 E2 R3034 H4 C3
CR1031 H2 C1 Q3022 L9 Cc3 R3035 H5 C3
l CR1032 H3 D1 Q3031 C2 D3 R3036 B5 D4
CR1033 E3 C2 Q3032 C4 D3 R3040 B4 D3
CR1034 E3 D2 Q3041 Cc8 E3 R3041 Cc4 D3
CR1041 H7 E1 Q3042 Cé6 E3 R3042 (1] D3
CR1042 H6 E1 R3043 J7 D4
CR1043 E7 D2 R1021 M8 B1 R3045 J7 D4
CR1051 E7 E2 R1022 L8 C1 R3046 B6 E3
CR2031 E3 D2 R1031 F1 C1 R3047 B7 E3
CR2041 E7 E2 R1032 F4 D1 R3049 J8 D4
CR3031 Cc3 D3 R1033 H2 Cc1 R3050 D6 E3
CR3041 c8 E3 R1034 F2 C1 R3051 H9 E3
R1035 G2 C1
DS4021 K4 B4 R1036 G3 D1 TP1011 H7 A1
R1037 F4 D1 TP1012 H2 A1
J1051 M8 F1 R1038 G3 D1 TP1030 K4 C1
l J4011 L3 A5 R1041 F8 D1
Ja012 L2 A4 R1042 B8 Et U1022 M9 B1
J4022 L4 B4 R1043 F5 E1 U3031A H4 C3
R1044 G8 D1 u3031B E1 Cc3
K101181 12 A1 R1045 E8 D1 U3032A K6 D4
K1011S2 H7 A1 R1046 G7 D1 U3032B K7 D4
K1013S1 J3 A2 R1051 G7 E1 U3032C K9 D4
K1013S2 17 A2 R1052 F6 E1 U3032D K8 D4
K1021S1 J3 B1 R1053 F7 E1 U3051A J9 F3
K1021S2 17 B1 R2011 12 A2 u3os1B D5 F3
K2021S1 J2 B3 R2011 K2 A2
K2021S2 K5 B3 R2012 J5 A2 VR3023 K5 B4
K3011S1 J5 A3 R2012 16 A2
K3011S2 K3 A3 R2022 H2 Cc2 W540 N8 CHASSIS
l P/O A13 ASSY also shown on @
l P/O A10 ASSY OUTPUT AMPLIFIER @
C4031 M6 C5 J610 N3 CHASSIS VR4051 M4 E5
C4041 M3 D5 J620 N4 CHASSIS
J630 N5 CHASSIS
l P4011 M3 D5
P/O A10 ASSY also shown on @
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Table 10-16
COMPONENT REFERENCE CHART

P/O A13 ASSY

FLOATING POWER SUPPLY

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C1051 E6 F1 Q4080 15 14
C1052 G2 F1 Q4081 13 14
C1060 G7 G1
C1070 D6 H1 R1054 E6 F1
C1071 D4 H1 R1055 E3 F1
C1072 Cc7 H1 R1056 H2 F1
C1080 C4 " R1060 H2 F1
C4062 F2 G4 R1061 H6 G1
C4064 J6 G4 R1062 G3 G1
C4070 J2 G5 R1063 E2 G1
C4071 15 H4 R1070 H7 G1
C4072 13 H4 R1071 G5 H1

R4060 E2 G4
CR1070 G6 H1 R4070 13 H4
CR1071 G3 G1 R4071 H5 H4
CR1072 G3 H1 R4072 16 H5
CR1080 G6 " R4073 12 H4
CR1081 D6 " R4080 12 15
CR1082 D3 ) R4081 16 15
CR4072 13 15 R4082 E3 15
CR4080 16 15 R4083 E3 15
J1051 K8 F1 TP1050 K4 F1
J1080 Cc3 "
J2051 K1 F3 T300 B3 CHASSIS
J2051 K4 F3
J2051 K6 F3 U1060A F5 G1

U10608 F3 G1
P1051 K8 F1
P1080 B3 1 VR3021 Jé B3
P2051 K1 F3 VR3022 J2 C3
P2051 K4 F3 VR4060 E3 G4
P2051 K6 F3

W510 H3 CHASSIS
Q106 H3 CHASSIS W520 H5 CHASSIS
Q107 H5 CHASSIS W530 L1 CHASSIS
Q1061 G4 G1 w530 L4 CHASSIS
Q1080 G5 I w530 L7 CHASSIS
Q4070 7 H5 w540 L8 CHASSIS
Q4071 " 15

P/O A13 ASSY also shown on @ @
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SG 5010 DISPLAY
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Fig. 10-6. Display troubleshooting flow chart.

Fig. 10-7. CPU power troubleshooting flow chart.
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Fig. 10-8. Reset test troubleshooting flow chart.
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Fig. 10-9. Display test troubleshooting flow chart.

SLHVHO MOTd
ONILOOHS3TINOHL



SG 5010
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Fig. 10-10. Key test troubleshooting flow chart.

Fig. 10-11. Lost settings test troubleshooting flow chart.
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SG 5010

U20S8 U2852 U206 U22809

- 11 S
100
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SIGNATURE ANALYSIS

TABLE 10A
B N I B I BN I B BN B D BD B D e e




SA START

SA STOP

-

SA CLOCK

+SV  BYF8
GND 2000
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SAME LINE

STOP uz2ese PIN 6
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Fig.
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89F8
89F8
89F8
89F8
89F8
89F8
89F8
HP91

10-12. Signature analysis table 10A.
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U252 U260 U350, u3ps2 u3eso use21 use4e
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Section 11-SG5010

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 ltem
Name may sometimes appear as incomplete. For further ltem
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
# 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
BRZ BRONZE FT FOOT
BSHG BUSHING FXD FIXED
CAB CABINET GSKT GASKET
CAP CAPACITOR HOL HANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
Ccov COVER HV HIGH VOLTAGE
CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE 1D INSIDE DIAMETER
DEG DEGREE IDENT {DENTIFICATION
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 Y VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER w/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANSISTOR
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Replaceable Mechanical Parts—SG5010

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code  Manufacturer Address City, State, Zip
000CY NORTHWEST FASTENER SALES, INC. 7923 SW CIRRUS DRIVE BEAVERTON, OR 87005
00779 AMP, INC. P.O. BOX 3608 HARRISBURG, PA 17105
05276 ITT, POMONA ELECTRONICS DIVISION P O BOX 2767, 1500 E 9TH ST. POMONA, CA 91766
05820 WAKEFIELD ENGINEERING, INC. AUDUBON ROAD WAKEFIELD, MA 01880
06915 RICHCO PLASTIC CO. 5825 N. TRIPP AVE. CHICAGO, IL 60646
09922 BURNDY CORPORATION RICHARDS AVENUE NORWALK, CT 06852
13103 THERMALLOY COMPANY, INC. 2021 W VALLEY VIEW LANE
P O BOX 34829 DALLAS, TX 75234
18565 CHOMERICS INC. 77 DRAGON COURT WOBURN, MA 01801
22670 G.M. NAMEPLATE, INC. 2040 15TH AVENUE WEST SEATTLE, WA 98119
49671 RCA CORPORATION 30 ROCKEFELLER PLAZA NEW YORK, NY 10020
71785 TRW, CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE, IL 60007
73743 FISCHER SPECIAL MFG. CO. 446 MORGAN ST. CINCINNATI, OH 45206
76530 TRW ELECTRONIC COMPONENTS, CINCH
MONADNOCK DIV. PO BOX 1222,18301 E ARENTH AVE. CITY OF INDUSTRY, CA 91747
78189 ILLINOIS TOOL WORKS, INC.
SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
82465 MACLEAN FOGG LOCKNUT CO. 1000 ALLANSON ROAD MUNDELEIN, IL 60060
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVIEW, IL 60153
93907 TEXTRON INC. CAMCAR DIV 600 18TH AVE ROCKFORD, IL 61101
11-2




Replaceable Mechanical Parts—SG5010

Fig. &
Index Tektronix Serial/Model No. Mfr )
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
141 337-2807-00 2 SHIELD,ELEC: SIDE PL-IN UNIT 80009 337-2807-00
-2 214-3364-00 4 FASTENER,LATCH:ACETAL,SIL GRAY 80009 214-3364-00
-3 105-0932-00 4 LATCH,PANEL:SIDE 80009 105-0932-00
-4 214-1061-00 2 SPRING,GROUND:FLAT 80009 214-1061-00
5 214-3089-00 2 LOCKOUT,PLUG-IN:PLASTIC 80009 214-3089-00
-6 426-1937-00 1 FR,SECT,PL-IN:
""""""“(ATTACHING PARTS)""""'"
-7 211-0541-00 5 SCREW,MACHINE:6-32 X 0.25"100 DEG,FLH STL 83385 0BD
seseassssssn END ATTACHING PARTS) *#+++4*
-8 334-4889-00 1 MARKER,IDENT: 22670 oBD
-9 378-0159-00 1 LENS,LED DSPL: 80009 378-0159-00
-10 366-2066-00 1 KNOB: DOVE GRAY,0.56 1D X 0.7 OD X 0.52 H 80009 366-2066-00
213-0153-00 2 .SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY OBD
-11 366-1851-01 1 KNOB,LATCH:IVORY,GY,0.625 X 0.25 X 1.0 80009 366-1851-01
-12 105-0865-00 1 BAR,LATCH RLSE: 80009 105-0865-00
-13 105-0866-00 1 LATCH,RETAINING:SAFETY 80009 105-0866-00
-14 214-3143-00 1 SPRING,HLEXT:0.125 OD X 0.545 L, X LOOP 80009 214-3143-00
-15 4 JACK,TIP:(SEE J500,J510,J520 & J540 REPL)
-16 1 CONN.,RCPT,BNC:(SEE J550 REPL)
17 1 CONN.,RCPT,BNC:(SEE J530 REPL)
-18 1 CONN.,BLACK:(SEE J630 REPL)
t'ﬁttttt’nt"'(ATTACH'NG PARTS)'Q"'Q"-Q'
-19 342-0137-00 1 WASHER,NONMETAL.:0.266 1D X0.50 OD 80009 342-0137-00
-20 210-0465-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.375 INCH BRS 73743 3095-402
-21 210-0905-00 1 WASHER,FLAT:0.256 1D X 0.05 THK,BRS 83385 0BD
QQQ'Q'Q'.O'.(END ATTACHING PARTS)"Q.-Q".
22 e e 1 CONN.,RED:(SEE J610 REPL)
susesssssnensn ATTACHING PARTS) *+++0s0ss
-23 342-0137-00 1 WASHER,NONMETAL.:0.266 ID X0.50 OD 80009 342-0137-00
24 210-0465-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.375 INCH BRS 73743 3095-402
25 210-0905-00 1 WASHER,FLAT:0.256 ID X 0.05 THK,BRS 83385 0BD
""""”"(END ATTACHING PAHTS)"""'"
-26 1 CONN.,WHITE:(SEE J620 REPL)
sssesesssessrs( ATTACHING PARTS) #*#2++*
27 342-0137-00 1 WASHER,NONMETAL.:0.266 ID X0.50 OD 80009 342-0137-00
-28 210-0465-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.375 INCH BRS 73743 3095-402
-29 210-0905-00 1 WASHER,FLAT:0.256 ID X 0.05 THK,BRS 83385 oBD
sessssssases END ATTACHING PARTS) 4
-30 220-0633-00 1 NUT,PLAIN,KNURL:0.25-28 X 0.25 INCH L,BRS 80009 220-0633-00
-31 355-0170-00 1 STUD,SHOULDERED:6-32 X 0.40 INCH LONG 80009 355-0170-00
-32 210-1365-00 1 WASHER,FLAT:0.141 ID X 0.5 THK,AL,0.266 80009 210-1365-00
-33 333-3006-00 1 FRONT PNL ASSY: 80009 333-3006-00
-34 1 CKT BOARD ASSY:FRONT PANEL(SEE A10 REPL)
"'"“"'""(AWACH'NG PARTS)“'"“""
-35 211-0244-00 6 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 0BD
-36 211-0007-00 2 SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 83385 0BD
37 210-0054-00 2 WASHER,LOCK:SPLIT,0.118 ID X 0.212"0D S 83385 0BD
"“"“"”(END ATTACHING PARTS)"""'"
---------- - CKT BOARD ASSY INCLUDES:
-38 378-0215-00 1 LENS,LED DSPL: CLEAR,INNER 22670 OBD
sestssetersss ATTACHING PARTS) s+t
-39 211-0051-00 2 .SCREW,MACHINE: 4-40 X 0.188 L,FLH 82465 oBD
-40 220-0706-00 2 NUT,SLEEVE:4-40 X 0.188 HEX,BRS,CU-SN 80009 220-0706-00
susessiesesn END ATTACHING PARTS) ***++
-41 131-0993-00 1 .BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01
-42 1 .CONN,RCPT,ELEC:(SEE A10J3100 REPL)
-43 1 .RES.,VAR:(SEE A10S2030 REPL)
-44 2 - TERM SET,PIN:(SEE A10J3050 & J4021 REPL)
-45 1 .TERM SET,PIN:(SEE A10P4011 REPL)
-46 1 CKT BOARD ASSY:PHASE LK LOOP(SEE A11 REPL)
sssesesssersss ATTACHING PARTS) **+ #1040
-47 211-0244-00 4 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 0BD

ssssernsesss END ATTACHING PARTS) *++ e+
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Replaceable Mechanical Parts—SG5010 l 1
Fig. & l
Index Tektronix Serial/Model No. Mfr ‘
No. Part No. Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1- - CKT BOARD ASSY INCLUDES: l
-48 8 .TERM,TEST POINT:(SEE A11TP1140,TP5091,
.TP5101,TP6041,TP6061,TP6101,TP6161 AND
- .TP7031 REPL)
-49 1 .CA ASSY,SP,ELEC:(SEE A11W500 REPL)
-50 136-0752-00 2 .SKT,PL-IN ELEK:MICROCIRCUIT,20 DIP 09922 DILB20P-108
-51 136-0757-00 1 .SKT,PL-IN ELEK:MICROCKT,40 PIN 09922 DILB40P-108
-52 2 .BUS,CONDUCTOR:(SEE A11P3071 & P6161 REPL)
-53 2 .TERM SET,PIN:(SEE A11J3071 & J6161 REPL)
-54 4 SPACER,POST:0.853 L X 0.188 HEX,BRASS 80009 129-0404-00
55 e 1 CKT BOARD ASSY:CPU(SEE A12 REPL)
-56 1 .CONN,RCPT,ELEC:(SEE A12J1040 REPL)
-57 136-0751-00 1 .SKT,PL-IN ELEK:MICROCKT,24 PIN 09922 DILB24P108
T I — 4 .TERM,TEST POINT:(SEE A12TP1090,TP3040,
e - .TP3050 & TP3060 REPL)
-59 131-0993-00 3 .BUS,CONDUCTOR:2 WIRE BLACK 00779 850100-01
60 e e 3 .TERM SET,PIN:(SEE A12J2070,J2071,
-------- - .J3050 REPL)
61 136-0755-00 3 .SKT,PL-IN ELEK:MICROCIRCUIT,28 DIP 09922 DILB28P-108
-62 136-0729-00 1 .SKT,PL-IN ELEK:MICROCKT,16 CONTACT 09922 DILB16P-108T
63 136-0757-00 1 .SKT,PL-IN ELEK:MICROCKT,40 PIN 09922 DILB40P-108
64 344.0154-03 10  .CLIP,ELECTRICAL:FUSE,CKT BD MT 80009  344-0154-03
-85 1 .CONN,RCPT,ELEC:(SEE A12J2100 REPL)
-66 1 .TERM SET,PIN:(SEE A12J1023 REPL)
67 1 CA ASSY,SP,ELEC:(SEE A12W540 REPL)
-68 348-0065-00 1 GROMMET,PLASTIC: 76530 295-202-6B
-69 343-1076-00 2 CLAMP,MOUNTING: TRANSFORMER,REAR 80009  343-1076-00
stssssssssssss ATTACHING PARTS) **+eeee
-70 211-0534-00 4 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 oBD
ssssssssssss END ATTACHING PARTS) ™+ +
Al 343-0862-00 2 CLAMP XFMR:2.125 L,AL 80009 343-0862-00
stssssses sy ATTACHING PARTS) e wswess
72 211-0530-00 4 SCREW,MACHINE:6-32 X 1.75 INCH,PNH STL 83385 oBD
sssssssssss END ATTACHING PARTS) =+
-73 e omeen 1 TRANSISTOR:(SEE Q107 REPL)
“"""'“'"(AﬂACHlNG PARTS)'"""""
-74 211-0097-00 1 SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 83385 oBD
75 210-1178-00 1 WASHER,SHLDR:U/W T0-220 TRANSISTOR 49671 DF137A
sessssseses END ATTACHING PARTS) **+
-76 342-0563-00 1 INSULATOR,PLATE: TRANSISTOR,FIBERGLAS 18565 oBD
77 PR 1 TRANSISTOR:(SEE Q106 REPL)
""“"““"(AﬂACHlNG PARTS)""""'"
-78 211-0097-00 1 SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 83385  OBD
-79 210-1178-00 1 WASHER,SHLDR:U/W T0-220 TRANSISTOR 49671 DF137A
srssesvsess (END ATTAGHING PARTS)w+eeeses I
-80 342-0563-00 1 INSULATOR,PLATE: TRANSISTOR,FIBERGLAS 18565  OBD
81 441-1653-00 1 CHAS,PL-IN UNIT: MAIN 80009  441-1653-00
-82 1 CKT BOARD ASSY:OUTPUT(SEE A13 REPL)
-83 1 .CONN,RCPT ELEC:(SEE A13J4011 REPL)
-84 1 .TERM SET,PIN:(SEE A13J4022 REPL)
-85 1 .BUS,CONDUCTOR:(SEE A13P4022 REPL)
-86 136-0727-00 4 .SKT,PL-IN ELEK:MICROCKT,8 CONTACT 09922 DILB8P-108
-87 342-0324-00 8 ANSULATOR,DISC:TO-5 TRANSISTOR 13103  7717-5N-BLUE
-88 214-1291-00 8 .HEAT SINK,ELEC:XSTR,0.72 OD X 0.375"H 05820 207SB l
-89 1 .CONN,RCPT,ELEC:(SEE A13J1051 REPL)
-90 1 .TERM SET PIN:(SEE A13J1080 REPL)
91 e 4 .TERM,TEST POINT:(SEE A13TP1011,TP1012,
---------- - .TP1021 AND TP1050 REPL)
92 e e - 1 .CONN,RCPT,ELEC:(SEE A13J2051 REPL)
93 129-0404-00 4 SPACER,POST:0.853 L X 0.188 HEX,BRASS 80009 129-0404-00
-94 e omeen 1 CABLE ASSY:(SEE W530 REPL)
-95 386-1635-00 2 SUPPORT,CKT BD:CHASSIS MT,ACETAL 80009 386-1635-00
-96 337-3124-00 1 SHIELD,ELEC: CIRCUIT BOARD 80009  337-3124-00 .
11-4 '
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Replaceable Mechanical Parts—SG5010

Fig. &
. Index Tektronix Serial/Model No. Mfr
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
1.97 R 1 CKT BOARD ASSY:OSCILLATOR(SEE A14 REPL)
sersessnssss sy ATTACHING PARTS) *+weees
-98 211-0244-00 4 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 oBD
-99 211-0008-00 3 SCREW,MACHINE:4-40 X 0.250,PNH,STL,CD PL 83385 oBD

rremeerre**(END ATTACHING PARTS)"********
CKT BOARD ASSY INCLUDES:

-100 136-0235-00 1 .SOCKET,PLUG-IN:6 CONTACT,ROUND 71785 133-96-12-062

-101 1 .CONN,RCPT,ELEC:(SEE A14J7121 REPL)

-102 1 .TERM SET,PIN:(SEE A14J5141 REPL)

-103 3 .TERM,TEST POINT:(SEE A14TP3183,TP5111,

e eeee - .AND TP6041 REPL)

-104 136-0727-00 3 .SKT,PL-IN ELEK:MICROCKT,8 CONTACT 09922 DILB8P-108

-105 136-0729-00 1 .SKT,PL-IN ELEK:MICROCKT,16 CONTACT 09922 DILB16P-108T

-106 426-1936-01 1 FR SECT,PLUG-IN: BOTTOM W/LATCH SPRING 80009 426-1936-01
sessassrranies ATTACHING PARTS) *+##0se

-107 211-0541-00 2 SCREW,MACHINE:6-32 X 0.25"100 DEG,FLH STL 83385 oBD

-108 213-0875-00 1 SCR ASSEM WSHR:6-32 X 0.5, TAPTITE,PNH 93907 oBD

-109 210-1365-00 1 WASHER,FLAT:0.141 ID X 0.5 THK,AL,0.266 80009 210-1365-00
sesexaneers END ATTACHING PARTS)H**+#++++

-110 255-0581-00 FT PLASTIC CHANNEL:0.156 X 0.156,POLYETHYLENE 06915 PGS-2

-1 333-2948-00 1 PANEL,REAR: 80009 333-2948-00
saevnserssesss ATTACHING PARTS)  #rsess

-112 213-0868-00 2 SCREW,TPG,TF:6-32 X 0.375 L,FILM,STEEL 93907 oBD

-113 386-3657-01 2 SUPPORT,PLUG IN: 93907 oBD

wsesmernnens END ATTACHING PARTS) **2+sv+
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. Fig. &
Index Tektronix

Serial/Model No. Mfr
' No. Part No. Eff Dscont Qty 12345 Name & Description Code  Mir Part Number
STANDARD ACCESSORIES
070-4330-00 1 MANUAL,TECH:REFERENCE 80009 070-4330-00
070-4331-00 1 MANUAL,TECH:INSTR ~ 80009 070-4331-00
103-0090-00 1 ADAPTER,CONN:BNC TO ONE END,DUAL BANANA 05276 1269
l OPTIONAL ACCESSORY
175-1178-00 1 CABLE ASSY,RF:50 OHM COAX,20.0 L 80009 175-1178-00
' SG5010
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TEI(tI'OI'Ii)@ MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 10-10-83 Change Reference: €1/1083
Product: SG5010 PROGRAMMABLE 160 kHz OSCILLATOR Manual Part No.: 0'70—-'4331-00
DESCRIPTION PG 76
ADD:

SECTION 8, OPTIONS between sections 7 and 9 in the manual.
ADD: (To the section 8 page)

There are no options available at this time.

CHANGE: (Page iii, Table of Contents)

Renumber Sections 8,9 and 10 to sections 9, 10 and 11
respectively.
ADDg
Section 8 Options, between section 7 and the renumbered

section 9.
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Tektronix

MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 10-11-83 Change Reference: C2/1083
Product: SG5010 PROGRAMMABLE 160 kHz OSCILLATOR Manual Part No.: _070-4331-00
DESCRIPTION PG 76

ADD: (To list of test equipment requirements, Page 5-2)

DESCRIPTION

Controller

MINIMUM REQUIREMENTS EXAMFPLE

GPIB Compatible TEKTRONIX 4052A or 4041

ADD: (After Step 20 on Page 5-18.)

2l. Check The GPIB Through Controller.
Refer to the Talker/Listener sample programs in the Programming
Section of this manual.

a.Connect the controller to the TM5000 Series power module.

b. RUN the sample program for your selected controller using
settings and queries commands.

c. CHECK~- the SGS5010 display readout and front panel lighted
buttons for returned query data.
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