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SAFETY FIRST

Protect yourself, Follow these precautions:

Don'ttouch the outputs of the instrument or any exposed test wire carrying the output
signals. This instrument can generate hazardous voltages and currents

Don't bypass the power cord's ground lead with two-wire extension cords or plug
adapters.

Don't disconnect the green and vellow safety-earth-ground wire that connects the .

ground lug of the power receptacie to the chassls ground terminal (marked with <
or 77 )

Con't hold your eyes extremely close 1o an RF output for a long time. The normally
nonhazardous low-power RF energy generated by the instrument could possibly
cause eye injury.

Den't plug in the power cord until directed to by the installation instructions.

Don’t repair the instrument unless you are a qualified electronics technician and
know how to work with hazardous voltages.

Pay attention 1o the WARNING statements. They ‘boint out situations that can cause
injury or death.

Pay attention to the CAUTION statements. They point out situations that can cause
equipment damage.

WARNING

This instrument normally contains a lithium battery. Where lithium is
prohibited, such as aboard U.S. Navy ships, verify that the lithium battery
has been removed.

Do not recharge, shorti circuit, disassemble, or apply heat to the lithium
battery. Violating this rule could release potentially harmful lithium.
Observe polarity when you replace the battery.
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1.1 INTRODUCTION

The Mode! 288 Signal Generator is a precision scurce of
sine, triangle, and variable symmetry {ramp and pulse)
waveforms for use in the installation and maintenance of
radioreceivers, fransmitters, and other electronic equip-
ment.

« Push button control for easy operation.
+ [ndicator lights give constant equipment status.

s Large, 16 character (fourleen segments/ character),
display for all parameters.

« Programmed interface for remote operation.

¢ Programmable sine, triangle, square, and dc out-
puts.

» Variable symmelry provides pulse and ramp wave-
forms.

+ Balanced and unbalanced outputs.

¢ Built-in calibration and fault analysis programs with
extensive self-adiustment.

* Battery backup for saving system setups.

1.1.1 List of Abbreviations

This list identifies abbreviations and descriptions used
inthis manua! that are not contained in MIL-STD-12. For
abbreviations used in this manual but not contained in
this list refer to MIL-STD-12.

Abbreviation Term

dBc dB relative to carrier

dBm dB relative to 1 milliwatt

fo carrier frequency

im modulating frequency

GPIB General Purpose Interface
Bus

VCF Voltage Controlled
Frequency

VFD Vacuum Fluorescent Display

SECTION
GENERAL

1.2 OPTIONS

001: Special 24-pin extender card when used in con-
junction with Option 002 permits user access to test
points and components on the various circuit cards with
or without power being applied.

002: 40-pin Extender Card — Special 40-pin extender
card when used in conjunction with Option 001 permits
user access to test points and components on the
various circuit cards with or without power being ap-
plied.

003: Rack Mounting Kit
1.3 SPECIFICATIONS

1.3.1 Waveforms (Functions)

Sine, triangle and square; variable symmetry for pulse
and ramp waveforms; and dc.

1.3.2 Operational Modes

Continuous (CW): Synthesized frequency output with
selected parameters.

Amplitude Modulation {AM): Same as CW except that
maximumamplitude limited to 15 Vp—p (open circuit)
and external signal modulates the amplitude of the
selected output,

Frequency Modulation (FM and VCF): External mput
maodulates the frequency output.

Sweep Modulation: All symmetrical waveforms swept
over 3 decades from Start to Stop frequency (up or
down) at programmed rate.

Rate: 100 ms to 100s.
Start/Stop Accuracy: <+ 3%.

Phase Lock: Frequency, siability and purity controiled
by external reference. In all modes except FM and
Sweep, generator will lock to applied external 20 Hz

to 20 MHz sine wave.
Lock Phase Angle: = 180° (* n radians).

Resolution: 1°,

1-1
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Accuracy: 50 Hz 1o 10 MHz, £ (4° + 20 ns),

1.3.3 Waveform Quality

Sine Distortion: Unbalanced output, Total Harmonic
Distortion.

2 mHz to 20 Hz; - 40 dB.

20 Hz to 100 kHz: — 46 dB.

100 kHz to 1 MHz: — 40 dB.

1 MHz to 6 MHz: — 34 dB.

8 MHz to 20 MHz: - 26 dB.

“ime Symmetry: Programmable from 5% 10 85%in 1%
2ps to 2 MMz, linearly decreasing to 50% fixed at 20
4z.

Accuracy: <x (2% + 20ns). At50%, <£(0.1% + 20
ns).

>gquare Wave Transition Time: < 13 ns, 10% to 90%,
iuil output, from 500 source into 502 load.

Square Wave Aberrations: Overshoot and ringing
< (5% + 20 mV) of p—p amplitude.

Triangle Linearity: From 10% to 90% points:
2 mHz to 100 kHz: £ 1%.
100 kHz to 2 MHz: £ 2%.
2 MHz to 5 MHz: + 10%.

1.3.4 Frequency

Range: 2 mHz to 20 MHz.
Synthesized: 20 Hz to 20 MHz.
600 or Balanced Output: 2 mHz to 1 MHz.
Amplitude Moduiation: 0.1 Hz to 20 MHz.

Resolution: 3 1/2 digits (200 to 2000 counts in the
display).

Accuracy: Percent of setting:
2 mHz to 20 Hz and FM or Sweep Modes: £ 3%.
20 Hz to 20 MHz: £ 0.05%.

Stability
Within 10 Minutes:
< 20 Hz and FM or Sweep Modes: £ 0.1%
> 20 Hz: £0.001%.
Within 24 Hours:
< 20 Hz and FM or Sweep.Modes. + 0.5%
> 20 Hz: + 0.002%.
Line Voltage Variation:
For £ 10% line variation and < 20 Hz and all fre-
guencies in FM and Sweep Modes: £ 0.1%.
> 20 Hz: £ 0.001%.
Temperature:
£20Hz and all frequencies in FM and Sweep Modes:
< 100 ppm/°C.
> 20 Hz: < 2 ppm/°C

1-2
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Cutput level Variation:

£20Hz and allfrequencies in FM and Sweep Modes:
+ 0.1%

> 20 Hz: + 0.001%.

1.3.5 Amplitude

Range:
Open Circuit: 2 mVp-p to 30 Vp-p.
Iimpedance Terminated: 1 mVp-p toc 15 Vp-p.

Hesolution: With no offset:
2 mVp-p to 20 Vp-p Open Circuil, (1 mVp-p to 10
Vp-p Terminated): 3 digits.
To 30 Vp-p (15 Vp-p Terminated}: 3 1/2 digits.

Accuracy: % of Setting:

Sine :

To 898 mVp-p:+ 2% + 2 mV.
To 30 Vp-p: £ 2% + 10 mV.
Triangle and Square :

To 998 mVp-p: & 3% + 4 mV.
To 30 Vp-p: £ 3% + 20 mV.

Flatness: To accuracy percent of setting:
For 100 kHz to 1 MHz: Additicnal £ 2%.
Te 5 MHz: Additional £ 3%.

To 20 MHz: Additional £ 10%.

1.3.6 Offset

Range
+ 10V (£ 5V terminated).
Resolution
3 digits; may be reduced if both offset and waveform
amplitude are programmed.
Accuracy T
0.5V 1o 10V: £ 1% of setting + 20 mV.
1mV to 500 mV: £ 1% of setting + 5 mV.

1.3.7 Outputs

Sync (Trigger) Output

Puise at frequency of and in phase with square wave.
Low Level: < 0.4V.
High level: > 1.8V into 50
10-80% Transition Times: < 13 ns.

Heorizontal Qutput

Ramp indicates sweep position.
Level: Fixed OV to approx, + 5V {open circuit).
Source Impedance:; 60082,

Unbalanced Output
Source Impedance:
To 1 MHz: 600Q + 1%.
To 20 MHz: 50 £ 1% or 750 + 1%.
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Balanced Output
Banana jacks for differential output of sine wave: univer-
sal binding post for common.

Source Impedance:

To 1 MHz: 1350+ 0.5% or 80002+ 1%

Output Unbalance:

10 Hz to 1 MHz: < 1% referenced to 1 kHz.

1.3.8 Inputs

External Trigger/Freq In
input Impedance: 10 kQ £ 2%,
Range {Sine Wave): 600 mVp-p to 30 Vp-p {into 10
k), 20 Hz 1o 20 MHz.

Modulation in
Input Impedance: 10 kQ £ 2%.
Bandwidth: DC to 100 kHz
Max Level: + 20 Vp-p (into 10 k).
FM Mode: £ 10V gives 1000:1 change. Apply as DC
for VCF or AC for FM.,
AM Mode: 4 Vp-p into 10 k& gives 100% AM.

1.3.9 Displays

Amplitude: V or mV peak-to-peak or peak. For syrmmet-
rical waveiorms with no offset, displays amplitude in
RMS or dBm.

Resolution: 100 to 899 counts or 0.1 dBm.
Offset: V or mV.

Resaolution: 100 to 389 counts.
Frequency Including Sweep Start/Stop): mHz, Hz, kHz
of MHz.

Resolution: 3 1/2 digits.
Period: sec, ms, Us or ns.

Resolution: 4 digits.
Symmetry: in %.

Resclution: = 10 counts.
Resolution: resolves in 1° (deg) increments, displays
radians In 4 digits.
Sweep Time: sec or ms with 2 100 counts.

1.32.10 GPIB Programming
Address: 0-30 selsctable, battery backed.

Subsets: SH1, AH1, SR1, RL1, PPO, DCH, DTC, CO, T8,
L4, TEQ,LEQ and E1.

1.3.11 General

MIL-T-28800 Class 5 gualified.

Temperature Range: 0 to +50°C, - 40 to +70°C for
storage.

Warm-up Time: 20 minutes for specified operation at 25
+ 10°C ambisnt temperature.

Humidity: 0to +25°C at 85% RH, 0to +40°C at 75% RH,
and 0 to 50°C at 45% RH.

Altitude: 3050m {10,000 ft.); non-operating to 12,000m
{40,000 ft.).

Vibration: 0.013 in. from 5 to 55 Hz (2g acceleration at
55 Hz).

Shock: Non-operating; 30g, 11 ms half-sine.

Electromagnetic Compatibility: MIL-STD-461A Natice 4
{EL). Emission and susceptibility requirements of
CEQ2, CEQ4, CS02, CS086, RECZ, REO2.1 and RS(03.

Dimensions: 35.6 cm {14.00 in.) wide, 13.3 ¢m (5.219
in.} high and 43.2 cm (17.00 in.) deep.

Weight: Approximately 11.4 kg (25 Ib) net; 13.6 kg (30
Ib} shipping.

Power: 90 to 108, 108 to 126, 198 to 231, or 216 to 252
Vrms; 48 to 440 Hz; 1 phase; < 60 VA,

1.4 EQUIPMENT SUPPLIED

The Model 288 is supplied with a shielded power cord,
spare fuse, and manual.

1.5 EQUIPMENT REQUIRED BUT NOT
SUPPLIED

All items required for the Modet 288 are supplied.

1-3


https://www.manualsplus.com/



https://www.manualsplus.com/

iy [A—— | S

. b -3 i

2.1 RECEIVING AND INSPECTING
SHIPMENTS

Use the following stepstoinspect a shipment of Wavetek
eguipment.

1. Inspect the shipment. Before unpacking the in-
strument, your receiving clerk should have checked
the shipment for missing boxes, inspected each
box for damage, and If necessary, have had the
driver describe the box damage and list shortages
on the delivery bill. tf you find unreported shortages
or damage, notify the shipper before further un-
packing.

2. Afterunpacking the boxes. Save all of the packing
material.

3. Inspect the equipment for damage. Inspect it
carefully, regardiess of the condition of the shipping
boxes.

4. If necessary, file a damage claim. If any damage
is found, call the shipper immediately (within 1Q
days) and start the claim process.

5. Call Wavetek. Call Wavetek's Customer Service
department (819-279-2200) and tell them that the
eguipment arrived damaged.

2.2 RETURNING EQUIPMENT FOR REPAIR

Use the following steps when returning Wavetek equip-
ment to Wavetek for repair.

1. Save the packing material. Always return the
equipment to Wavetek in its original packing mate-
rial and boxes. If you use inadequate packing
material, you will have to pay to repair any shipping
damage as carriers will not pay claims on incor-
rectly packed equipment.

2. Call Wavetek for a Return Authorization.

Wavetek's customer service representative will ask
for the name of the person returning the equipment,
telephone number, company name, equipmenttype,
and a description of the problem.

2.3 INITIAL CHECKOUT

SECTION
PREPARATION

2.3.1 Introduction

The following paragraphs provide the information re-
guired to prepare, turn-on, and checkout the Model 288
Signal Generator in the local mode. Information re-
guired for remote mode is provided in Section 3. Table
2-1 lists maintenance messages and error codes along
with the probable cause and corrective action. Num-
bers shown in parentheses refer 1o keyed itemsin figure
241.

2.3.2 Preparation for Use

WARNING

The Model 288 Signal Generator is equipped
with a three-wire power cable. When con-
nected to a grounded AC power receptacle,
this cable grounds the instrument front panel
and cabinet. Do not use extension cords or
AC adapters without a ground.

1. Verify that the front panel power switch (1) is set to
Off .

2. Verify the the voltage selection card (5) on the rear
panel matches the line voltage available in your
area. Connect the power cable (6) to ac power
connector (7) on rear panel.

Table 2-1. Vollage Selection Card Position and

Fuse Size.
input Voliage Fuse
Voltage | Selection Card
90 to 108 100 3/4 amp, Slo-Blo
108 to 126 120 3/4 amp, Slo-Blo
198 to 231 220 3/8 amp, Sle-Blo
216 to 252 240 3/8 amp, Slo-Blo

WARNING

This instrument uses an internal battery that
contains 0.2 grams of Lithium. Do not charge
or short this battery. A hazard of explosion
and or contamination exists.

2-1
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Figure 2-1, Eguipment Setup

2.3.3 Turn-on and Initial Checkout Proce-
dure

1.

Verify that only the power cable (8) is connected to
the Model 288. All other cables should be discon-
nected.

Setthe Power On/Off switch (1) from Off to On. Verify
that the Model 288 display (4) indicates "WAVETEK
288",

NOTE

If @ maintenance message or erfor code s
shown in display, refer to table 2-2 for probable
cause and corrective action.

Pressthe Resetkey (2). Verify that the foliowing front
pane! conditions exist:

Display: RESET {(VX.XX}
Function: Sine indicator ON
Modutation; CW indicator ON

508 and UNBAL indica-
tors ON

Function Qutputs:

Al other displays

and indicators: Off

Frequency: FREQ 1 KHZ, PER 1
N MILLISEC*

Amplitude; AMPL 5VPP, AMPL 2.5VP,
AMPL 1.77VRMS, AMPL
180BM

Display: INTENSITY 16*

Symmetry: SYMM 50 PCT

Phase: PHASE 0 DEG/PHASE D
RAD~

Offset; DCOFF G VDCY

Start/Stop: START 2 HZ/STOF 2 KHZ*

Time: SWPTIME 1 SEC,
SWPRATE 1 HZ*

Address: ADDRS 00 to 30

* Default value. Press key to display valua(s).

Allow the Model 288 Signal Generator 20 minutes of
warm-up time.

FAs
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NOTE

» Whenever the power cable has been discon-
nected, or the power switch has been in the
Off position, the Model 288 requires a 20
minute waiting/warm-up period before the
Calibrate key can be sefected. If the Calibrate
key is selected before 20 minutes, the display
will indicate "WAIT XX XX MIN" to show the
time remaining.

* The Calibrate key performs only a 20 second
self-check, and does not replace standard
rmaintenance calibration.

5. Pressthe Calibrate key (3). Verify that the display (4)
indicates "CALIBRATING".

6. Wail approximately 20 seconds. Verify that the
display (4) indicates "AUTOCALIBRATED".

7. if all above conditions are correct, the signal gen-
erator is ready for operation. If indication is incor-
rect, notify your maintenance department or return
the instrument to Wavetek for repair.

2.3.4 Maintenance Messages and Error
Cotdes

Some internal circuit failures cause maintenance meas-
sages or error codesto appear in the display. See table
2-2 for a list of possible maintenance messages/error
codes and probable cause.

2.3.5 Performance Verification

Performance verification tests the operation of every
selectable parameter and input/foutput connector and
to verify correct operation within each major specifica-
tion. This verification is necessary only when there is a
problem that is not identified by the AuteCal tests, All
data obtained during the performance verification should
be permanently recorded for future reference. The
Performance Verification Form in Appendix A can be
used as a master io generate additional copies as
needed. Perform initial checkout procedures shown in
paragraphs 2.3.2 and 2.3.3 prior to starting the perform-
ance verification.

Required Test Equipment - Table 5-2 lists the test
equipment required to perform the performance verifi-
cation procedure. Always keep test equipment inter-
connecting cables as short as possible.

Table 2-2. Maintenance Messages and Error

Codes.

Display

Probable
Cause

Corrective
Action

BT sy

improper seli-
check/unit

Press Calibrate
key. If identical

Low batt
XXXV

Cal Required

Internal
battery
voltage low,

Internal
battery dead.

failure error is
displayed, refer to
section 6 {Trou-
bleshooiing Proce-
durg). If a different
error displayed,
prass the Calibrate
key again. If
*AUTO-
CALIBRATED" is
displayed, the unit
is operational.

Unit is available
for immediate
cperation. Replace
the hattery.

Unit has lost it's-
calibration data
but can be used
after performing
and passing
AutoCal. Instru-
ment may not
meet all specifi-
cations.

Table 5-2. Required Test Equipment

Test Equipment Recommended
Model

Scope Tektronix 2465 or
eguivalent,

THD Analyzer

Hewlett Packard 838038 or
equivalent.

Digital Muitimeter Not Critical
(DMM)
Signal Generator Mot Critical

{Signal Scurce}

2-3
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Frequency Range

1.
2.

Reset the Model 288

Connect the Model 288 and test eguipment as
shown in figure 2-2.

MODEL 288

COUNTER/TIMER

ol =°C & FREQ IN
oy R o1 2 P P(500)
[ SYNC QUT FREQ IN
(50Q)

Figure 2-2. Frequency Measurement Setup

Program frequency to the top frequency of each of
the top six decade frequency rangss and check
synthesized frequency accuracy per the table in
recorded data: RECORD.

Figure 2-3. VC/FM Setup

Program the signal source for +5 Volts de¢ output
into 10 k& load. Verify frequency is 2kHz £ 5% ([x
3% uniocked accuracy} + [ £2% uncertainty of 10
kQ input impedance]) RECORD.

) Waveforms and Sweep
4. Select FM Mode and repeat step 3 testing the 1. Reset the Model 288

uniocked frequency accuracy on all 10 ranges:
2. Connect the Mode! 288 and test equipment as

RECORD.

Frequency Resolution

1.

Reset the Mode! 288

shown in figure 2-4.

2. Connect the Model 288 and test equipment as

shown in figure 2-2. SCOPE
3. Vary the synthesized frequency in steps over the m—

1999 Hz {0 222 Hz frequency range per Appendix

A - Pertormance Verification Form and measure the

ion: RECORD. B o
frequency resolution: RECORD e
SWEEP

Symmetry U | UNBAL OUT
1. Reset the Model 288
2. Connect the Model 288 and test equipment as

shown in figure 2-2. Figure 2-4. Waveforms/Sweep Verification
3. Program time symmetry in steps per Appendix A -

Performance Verification Form and measure sym-

metry accuracy: RECORD. Program the Model 288 through the gine, triangle,

square and dec functions while observing them for

VCE/FM normal appearance onthe scope; yes/no RECORD.
1. Resetihe Model 288 Program the Model 288 to start sweeping and
2. Connect the Mode! 288 and test eguipment as observe a normal 100 Hz to 10 kHz, 1 second

shown in figure 2-3. sweep: yes/no RECORD.
3. Program the signal source for O Volts dc output, Remove the cable at Unbal Out and connect it to

Program the Model 288 for FM mode and measure
the 1kHz + 3% frequency: RECCRD.

2-4

Sweep Out and observe the 1 second sweep ramp
(60042 impedance): yes/ino RECORD.
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Pulse
1. Reset the Model 288

2. Connect the Model 288 and test equipment as
shown in figure 2-4. Verify 500 source into 500
feed-thru termination.

3. Program the Model 288 for 10 MHz square wave
and measure rise time, fall time, positive-going
transition peak-to-peak aberration in percent and
negative-going transition peak-to-peak aberration
in percent: RECORD.

4. Disconnectthe cable at Unbal Out and connectit{o
the Sync (trigger) Out. Measure peak-to-peak
amplitude, rise time and fail time: RECORD.

QOutiputs
j. Resetthe Model 288

2. Connect the Model 288 and test equipment as
shown in figure 2-4.

3. With the Unbal out connected 1o the scope, pro-
gram the Model 288 for 5042, 758 and 600€2 output
impedance and verify neormal waveform appear-
ance and amplitude into matched feed-thru termi-
nations: yes/no RECCORD.

4. Connect the Model 288 and test equipment as
shown in figure 2-5.

SCOPE

MODEL 288

BAL CH1  [ch2
ouT

Figure 2-5. Balanced Output Verification

5. S8yncthe scopeinternally fromchannel 1 only, place
a 135Q load resistor across the Bal Qut terminals
and program the Model 288 for 135Q balanced
output. Cbserve channel 1 and 2 sine waves 180°
out of phase on the scope and each at 1/2 the
amplitude of the Unbal Out sine wave of step 3: yes/
no RECORD.

6. Change the loading resistor and the Model 288
source impedance o 6000 Observe same scope
display as in the previous step: yes/no RECORD.

"Amplitude Modutation

1. Heset the Model 288

2. Connect the Model 288 and test equipment as
shown in figure 2-8,

SCOPE

MODEL 288

INPUT
o (500

MOD

IN UNBAL OUT

o o O
o

QUTPUT

Figure 2-6 AM Verification

3, Program the signal generator for a 1kHz, 2Vp-p
open circuit sine wave and the Modef 288 for 100
kHz, AMmode. Observe a normal amplitude modu-
lation of approximately 50% on the scope: yes/no
RECORD.

Sine Wave Purity
1. Reset the Model 283

2. Connect the Model 288 and test equipment as
shown in figure 2-7.

-

MODEL 288

(500)

Figure 2-7. Sine Purity Measurement

3. Measure the sine total harmonic distortion in dB:
RECORD.

Amplitude Accuracy
1. Reset the Model 288

2. Connect the Model 288 and test equipment as
shown in figure 2-8.

2-5
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=

L

18 EEE el |

UNBAL | iNPUT
ouT

{5040

Figure 2-8. Amplitude Accuracy

3. Program the Model 288 sine amplitude to the unat-
tenuated amplitude values per Appendix A - Per-
formance Verification Form. Measure the true rms
amplitude at each step: RECORD.

Repeat step 3 for the square wave: RECORD.
5. Repeat step 3 for the triangle wave: RECORD.

DC Cutput and Attenuator Accuracy
1. Reset the Model 288

2. Connect the Model 288 and test equipment as
shown in figure 2-8.

3. Program the Model 288 dc offset to the attenuated
values per Appendix A - Performance Verification
Form. Measure the dc voltage at each step: REC-
QRD.

External Lock
1. Reset the Model 288

2. Connect the Modsl 288 and test equipment as
shown in figure 2-8.

3. Measure the 1kHz frequency of the Modsl 288:
RECORD.

4. Programthe signal sourcefora 1010 Hz, BVp-p sine
wave. Prograrmn the Model 288 to externally lock and
measure the frequency of both the signal generator
and the Model 288: RECORD.,

Program the_Model 288 locking phase angle be-
tween £180° per Appendix A - Performance Verifi-
cation Form. Measure the phase angle at each step:
RECORD.

h

Front Panel

Observe the display and annunciators while manually
operating the various keys and check for normal ap-
pearance and operation: yes/no RECORD.

2-6

MODEL 288

OUTRUT

Figure 2-9. Phase Angle Measurement

2.4 PREVENTIVE MAINTENANCE

2.4.1 General

To be sure that your equipment is always ready for
operation, you must perform scheduled preventive
maintenance. When you are deing any PM or routine
checks, keep in mind the WARBNINGS and CAUTIONS
about electrical shock and bodily harm.

2.4.2. PM Procedures.

No tools or equipment are required for operator preven-
tive maintenance. Cleaning materials required are soap,
water, and rags.

PM is limited to routine checks as follows:
+ (Cleaning
» Dusting
* Wiping
+ Checking for frayed cables
« Storing items not in use
* Covering unused receptacies

Perform these routine checks anytime you see they must
be done.

Casinl
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3.1 USE AND FUNCTION OF EACH
GCONTROL

Paragraphs 3.1.1 and 3.1.2 describe all of the operator
“Controls, indicators, and Connectors” for the Model
288 signal generator.

3.1.1 Front Panel Controls, Indicators, and
Connectors.

Cue to the large number of controls and indicators on
the front panel, itis necessary to separate the front panel

SECTION
OPERATION

into five different sections. Figure 3-1 shows the locaticn
of each section of the front pane! (called views) used in
table 3-1.

Table 3-1 shows each section (views A thru E) of the
frontpanel as an enlarged view immediately followed by
the description of the controls, indicators, and connec-
tors for that view.

The rear pane! (paragraph 3.1.2) is shown in figure 3-2
and described in table 3-2.

SEE VIEW E

SEEVIEW D

SEE VIEW A

SEEVIEW B

SEEVIEW C

Figure 3-1. Operator's Controis, Indicators and Connectors (front view).

3-1


https://www.manualsplus.com/

v

Table 3-1. Front Panel Controis, Indicators, and Cennectors

Control, indicator
Key or Connector

Funection

Frequency Amplitude / Xmmet[ﬁ/%i/@
(_ExtLock -

Calibrate

) ) (__Fuction
Display Phase
Ny

11

Select

= ©

——
oo,

@9

LN

Lol

VIEW A

1 Amplitude key

2 Symmetry key

3-2

~

Used to display and enter output amplitude. Displayed units in Vpp, Vp,
Vrms, or dBm. To enter a new value, press key until desired units are dis-
played. Use Cursor keys and control Knob or Numeric and Enter keys o
enter a new value. All units reflect new value. Range is from 0.001 to 15.0
Vpp, 0.00051t0 7.5 Vp, 0.0004 {0 5.3Vrms, and -56.0 dBm o +27.5 dBm.
Detaults to 5 Vpp.

Restrictions: If the DC Offset is not 0 Vdc or symmetry not 50%, can select
only uniis of Vpp and Vp with decreased range.

Used to display and enter cutput waveform symmelry from 5% 1o 85%.
Press to display the present value. Use the control Knohb or the Numeric
and Enter keys to enter a naw value in 1% incraments. Defaults to 50%.

Restrictions: Fixed at 50% when either BAL, FM/VCF, or Sweep is selected.
Linearly increases (from 5%) and decreases (from 95%) at frequencies
above 2 MHz to 50% at 20 MMz,
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Table 3-1. Front Panel Controls, Indicators, and Connectors (Continued)

Key

Control, Indicator
or Connector

Function

Offset key

"\ {Sine) indicator

~,{Triangle) indicator

u{Square} indicator

DC indicator

Functicn Select key

Syne Out connector

Used to display and enter DC offset value from +5.000 to -5.000V. In DC
function, controls signal output polarity and level. In sine, triangle, and
square functions it controls reference level of output waveform. Press to
display the present value. Use the Cursor keys and control Knob or the
Numeric and Enter keys to enter a new value. Defaults to 0 Vdc.

Restrictions: Fixed at 0 Vdc when BAL selected. When Sweep, CW, and
FMNCF are selected, range limited at amplitudes = 5 Vdc. When AM is
selected, range IImited at amplitudes = 2.5 Vde.

When ON, indicates that Sine function is active. Provides an operator
defined sine waveform from Unbalanced or Balanced output connectors.
To activate, press the Function Select key until the indicator fights.

Restrictions: Locked in when BAL andfor AM selected.

When ON, indicates that Triangle function is active. Provides an operator
defined triangle waveform fromUnbalanced connector. To activate, press
the Function Select key until indicator lights.

Restrictions: Locked out when BAL and/or AM selected. -

When ON, indicates that Square function is active. Provides an operator
defined square waveform from Unbalanced connector. To activate, press
the Function Select key unti! indicator lights.

Restrictions: Locked out when BAL and/or AM selected.

When ON, indicates that DC function is active. Provides an operator
defined dc voltage level from Unbalanced connector. To activate, press
the Function Select key until indicator lights.

Restrictions: Locked out-when BAL, AM, and/or phase lock ON is
selected.

Used to select Sine, Triangle, Square, or DC function. Press until the
desired indicator lights,

Restrictions: See Sine, Triangle, Square, and DC indicators.

BNC female connector with capacity of driving 50Q. Provides a 1.0tc 2.5
Vpp TTL pulse at cutput waveform frequency. Signal is used when
synchronizing the signal generator to any external equipment. Signal
symmelry is same as square wave. Signal is "in phase” with square wave
but leads sine and triangle waveforms by 90°.

Restrictions: Signal not present in DC function.

3-3
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Table 3-1. Front Panel Controls, Indicators, and Connectors (Continued)

Key

Control, Indicator
or Connector

Function

10

ih

12

13

14

- 15

16

17

18

3-4

Ext Lock OnfOff key

Ext Freg In connector

Ext Lock On indicator

UNLOCK indicator

Phase key

Power switch

Display key

Reset key

Calibrate key

Used to select the external reference frequency signal connected to the
Ext Freq in connector. OFF activates internal frequency reference signal.
ON deactivates internal frequency reference and an external signal must
be used. Press for on (Ext Lock ON indicator on), press for off (Ext Lock
ON indicator off).

Restrictions: Locked out when frequency < 20 Hz, and when DC, Sweep,
andfor FM/VCF is selected.

BNC female connector with 10k input impedance accepts 20 Hz to 20
MHz sine wave at from 600 mVrms to 30 Vpp signal. Frequency must be
set to Model 288 output frequency £ 3%. Used to connect an external
frequency reference to the Model 288 for increased accuracy and
stability.

When ON, indicates that signal connected to Ext Freq In connector is to
be used for reference frequency. Does notindicate signalis present at Ext
Freg in connector. See £xt Lock ON/OFF key description for further
explanation.

When flashing, indicates a problem with internal or external frequency
reference signal, causing the signal generator output frequency to be
inaccurate. Normally off. When ON continuously, indicates that current
instrument set-up does not allow locking to a frequency reterence.

Used to display and enter the output signal phase. Phase relationship
compared to an external signal connected to the Ext Freq In connector,
Displayed units are in +/~degrees orin + /- radians. To enter a new value,
press the key until desired units are displayed. Use Cursor keys and
control Knotr or the Numeric and Enter keys toenter a new value. Both units
reflect new value. Range from +180° to —180° or +3.14 t0 -3.14 radians.
Defaults {o 0°.

Used to set voliage to Model 288 on or off. ONwhen button rocked up, OFF
when bution rocked down.

Used to show and adjust the intensity of the display from 00 t0 31. 31 is
brightest setting. Press to display the present value, Use control Knob or
the Numeric and Enter keys to enter a new value. Defaults io 16.

Used to set the Model 288 parameters to the default condition {para 2-8).
The GPIB address remains unchanged. Press to activate.

Used to perform the Model 288 Self-test and Auto-Calibration. Performs a
20 second functional check and fine tune of ceriain internal circuits. The
display willindicate "CALIBRATING" during the Self-test, and *"AUTOCALI-
BRATED" after a successful Self-test. Press to activaie.

Restrictions: Requires 20 minute warm-up each time power is applied.
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Table 3-1. Front Panel Controls, indicators, and Connectors (Continued)

Key

19

Control, Indicator
or Connector

Function

Frequency key

Used to display and enter output frequency/period. Displayed frequency
units in MHz, kHz, Hz, and mHz. Displayed period units in SEC and ms. To
enter a new value, press key until desired units are displayed. Use the
Cursor keys and control Knob or the Numeric and Enter keys to enter a new
value in Hz or SEC. Both uniis reflect new value, Range is from 0.002 Hz
to 20.00 MHz or 500.0 SEC 1o 0.00005 ms. Defaults to 1.000 kHz.

Restrictions: Frequencies > 2 MHz are limited when symmetry is not 50%.
Frequencies < 20 Hz are locked out when phase lock ON is selected.
Frequencies > 1 MHz locked out when BAL, 135Q, and/or 600 is
selected. Frequencies < 0.1 Hz locked out when AM selected.

Modulation
34) s[mzsmf im
J

Panei Lock Param Reset ursor ~—~b-'

¢
|

Address

@odNCF in  Sweep OUJ\@

IEEE-488
@)

VIEW B

20

<— Cursor key

Used to change display setting. Moves selectable digit 1o left through all
possible display combinations. Press key until desired digit flashes, then
use the control Knob to change value,

Restrictions: Not used for Display, Phase, Symmetry, and Address keys.
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Table 3-1. Front Pane! Controls, Indicators, and Connectors {Continued)

Key

Control, Indicator
or Connector

Function

21

22

23

24

25

26

27

28

3-8

Cursor —> key

Time key

Local key

REMOTE indicator

Address key

FM/NVCF indicator

Sweep Out connector

Mod/CF In connector

Used to change display setting. Moves selectable digit to right through all
possible display combinations. Press key until desired digit flashes, then
use control Knob to change value,

Restrictions: Not used for Display, Phase, Symmetry, and Address keys.

Used to display and enter the time or rate for one complete sweep. Only
used during sweep modulation. Displayed units are in SEC or Hz. To enter
a new value, press key until desired units are displayed. Use the Cursor
keys and control Knob or the Numeric and Enter keys to enter anew valus.
Both units reflect new value. Range is from 0.1 10 100 SEC or 1010 0.01 Hz.
Defaults to 1 SEC.,

Used to return the Model 288 to front panel control from the remote (GPIB)
mode. Front pane! displays “GOTO LOCAL". Press to activate.

Restrictions: Will not select if Local Lockout set by external Controller
during remote operation.

When ON, indicates that Modei 288isin remote (GPIB} operation using the
external Controller. Instrument seitings can be gueried but not changed.

Used to display and enter IZEE-488 (GPIB) address from 00 to 30. Press
to display present vaiue. Use controt Knob or the Numeric and Enter keys
to enter a new value. Defaults to 09 when (34) is pressed.

Restrictions: Will not select if Local Lockout is set by an external
Controller during remote operation.

When ON, indicates that FM/VCF modulation mode is active. Provides an
operator defined frequency modulated waveform from Unbalanced or
Balanced output connectors. An external signal source connected to
MOD/NCF IN connector is required for FM/VCF operation. External signal
amplitude of 0 to 10 Vpp controls deviation. External signal frequency of
DCto 100 kHz controls rate. To activate, press Modulation Select key until
indicator lights,

Restrictions: [ ocked out when syrmmetry not 50% andfor when Phase
Lock ON is selected.

BNC fermale connector with 6002 output impedance. Provides a 0 to +5V
or +510 OV linear ramp voltage from start to stop frequency at sweep time
selected. Signal is used for sweeping an external signal sgurce.

Restrictions: Signal only present during sweep modulation mode.

BNC female connector with 10kQ input impedance. Used to connect an
externally supplied DC to 100 kHz signal for modulation of Unbalanced
and Balanced output signals. Maximum signa! input is 20 Vpp. Input
amplitude controls AM depth and FM/VCF deviation. input frequency
controls AM and FM/VCF modulation rate.
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Tabte 3-1. Front Panel Controls, Indicators, and Connectors (Continued)

Key

Control, Indicator
or Connector

Function

29

- 30

31

32

33

34

Modulation Select key

AM indicator

CW indicator

SWEEP indicator

Start/Stop key

Param Reset key

Usedto select Sweep, CW, AM, or FMAVCF modulation. Press until destred
indicator lights.

Restrictions: See Sweep, CW, AM, or FM/ACF indicators.

When ON, indicates that AM modulation mode is active, Provides an
operator defined amplitude modulated waveform from Unbalanced or
Balanced output connectors. An external signal source connected to
MOD/NVCF IN connector is required for AM operation. External signal
amplitude of G to 4 Vpp controls depth. A 4 Vpp provides 100% depth.
External signal frequency of DCto 100kHz controls rate. To activate, press
Modulation Select key until indicator lights.

Restrictions: Locked out when the Triangle, Square, or DC function is
selecied, frequency is set to < 0.1 Hz, and/eor the sum of amplitude (Vpp)
and Offset (Vdc) exceeds 7.5.

When ON, indicates that CW modulation mode is active. Provides an
cperator defined continucus waveformn from Unbalanced or Balanced
output connectors. To activate, press Modulation Select key until indicator
lights. Defaults to CW. :

Restrictions: Locked in when Triangle, Square, Ext Lock ON. Amplitude,
and/or symmetry selections lock out sweep, AM, and FM/VCF modes.

When ON, indicates that sweep modulation mode is active. Provides an
operator defined swept waveform from Unbalanced or Balanced output
connectors. To activate, press Modulation Select key until indicator lights
and "SWEEF RUN" is shown on display.

Restrictions: Locked out when symmetry not 50%, when Ext Lock ON
selected, andfor when the combination of Start/Stop frequencies exceed
range limits. T

Used to display and enter the start and stop freguencies for sweep
modufation mode, Displayed units in mHz, Hz, kHz, and MHz. Press for
start frequency, and again for stop frequency. If Sweep indicator is on,
pressing againwill cause swept output {display indicates “SWEEP RUN").
To enter a new value, press key untit desired parameter is displayed. Use
the Cursor keysfcontrol Knob or the Numeric and Enter keys to enter anew
value. Range from 2 mHz to 20 MHz, Defaults are 2.0 Hz start and 2 kHz
stop.

Restrictions: If sweep is selected while entering start and stop freguen-
cles, it will autornatically change value entered first 10 provide sweep
within acceplable range limits.

Used to reset only parameter currently shown in the display to default
value. Does not change non-displayed parameters. Press to activate.

37
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Table 3-1. Front Panel Controls, Indicators, and Connectors (Continued)

Key

Control, Indicator
ar Connector

Function

35

Panel Lock key

Used to disable all front panel key selections, except the Power switch.
Does not affect signals at output connectors. Press to activate, press
again to deactivate. Display indicates "PANEL LOCKED” or "PANEL
UNLOCKED” to show status.

Restrictions: If panel is locked when power is set to OFF, it will remain
locked when power Is set to ON; however, the display will not indicate
locked status.

36

b\

Y Function ompup’

\ Select
[ {sai] 76 [1359; (65053}

‘é

© )

Balancad

®—{©
4 ¢

36

37

38

3-8

Function Cuiputs Select key

508 indicator

758 indicator

Used to select desired cuiput impedance (50Q, 75, 135, or 600Q) and
output connector (UNBAL or BAL) combination. Press untll desired
indicators light.

Restrictions: See 500, 750, 1350, 6000, UNBAL, or BAL indicators.

When ON, indicates 501 output impedance. Select to match 50Q load
impedance. Provides an signal output with 50Q impedance at the Unbal-
anced output connector. To activate, press Function Cutputs Select key
until 5082 and UNBAL indicators light. Defaults to 500 UNBAL.

When ON, indicates 75Q output impedance. Sslect to match 750 load
impedance. Provides a signal output with 75Q impedance at the Unbal-
anced output connector. To activate, press Function Quiputs Select key
until 75 and UNBAL indicators light.
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Table 3-1. Front Panel Controls, Indicators, and Connectors (Continued)

Key

Conirol, Indicator
or Connector

Function

39

40

41

42

43

44

45

46

135Q) indicator

600Q) indicator

BAL indicator

Balanced {ct} terminal

Balanced (-) jack

Balanced {+) jack

Unbalanced connector

UNBAL indicator

When ON, indicates 1350 output impedance. Select to match 135Q load
impedance. Provides signal output with 135Q impedance at the Balanced
output connector. To activate, press Function Cutputs Select key until
1350 and BAL indicators light.

Restrictions: Locked out for frequencies greater than 1 MHz. See BAL
indicator for further restrictions.

When ON, indicates 800Q output impedance. Setect to match 60002 load
impedance. Provides signal output with 6000 impedance at the Unbal-
anced or Balanced output connectors. To activate, press Function Qut-
puts Seiect key until 6000 and BAL, or 800Q and UNBAL indicators light.

Restrictions: Locked out for frequencies greater than 1 MHz. See BAL
indicator for further restrictions,

When ON, indicates that Balanced output connectars are providing an
operator defined balanced output signal. Impedance is selectable for
1350 or 800Q. To activate, press Function Outputs Select key until 135Q
and BAL, or 6000 and BAL indicators light.

Restrictions: Locked outfor frequencies greater than 1 MHz, for Triangle,
Square, or DC functions, for Offset other than 0 Vdc, andfor symmetry
other than 50%.

Captive screw binding post used as neutral center tap with Balanced (-}
and Balanced (+) jacks.

Female banana jack with 135Q or 600Q output impedance. Provides a
balanced cutput from 2 mHz to 1 MHz when used as negative signal lead
with Balanced (+) jacks. Selected when BAL indicator on.

Female banana jack with 1350 or 600Q output impedance. Provides a
balanced output from 2 mHz to 1 MHz when used as positive signal lead
with Balanced (-) jacks. Selected when BAL indicator on.

BNC female connector with 500, 75, or 60002 output impedance.
Provides an unbalanced output from 2 mHz to 20 MHz {2 mHz to 1 MHz
for 800Q). Selected when UNBAL indicator on.

When on, indicates Unbalanced output connector is providing an operator
defined unbalanced output signal. Impedance is selectabie from 50€,
758, or 600Q. To activate, press Function Outputs Seiect key until 50Q
and UNBAL, 758 and UNBAL, or 600Q and UNBAL indicators light.
Defaulis to 50Q UNBAL.

Restrictions:6000 UNBAL locked out for frequencies greater than
1 MHz.
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Tabie 3-1. Front Panel Controls, Indicators, and Connectors {(Continued)

Key I

Control, Indicator
or Connecior

Function

—————————
kb | L 7 ] [ ] [Le ]
e ][] =3 [
EXF’]|||1I L2 ] 3]
Enter | | [ 0 | - NE (a7)

3

AW

VIEW D

47

48

49

50

51

52

3-10

+/- key Used 1o enter a positive or negative sign for numeric data entry. Used for
standard and exponent entry. BlanK indicates positive, — indicates nega-
tive. Press to change sign.

. (DBECIMAL) key Used to enter a decimal point for numeric data entry.

Enter key Used to terminate entries from the Numeric keypad, Pressing after
numeric data entry transfers the display contents to MODEL 288 internal
circuits. All values entered not within specifications are disregarded.
Values exceeding resolution are rounded or entered to nearest allowabie
value.

EXP key Used to enter an exponent digit. To enter an exponent, use Numeric
keypad to enter prefix, press EXP key, then exponent value using Numeric
key O to 8. Exponent can be entered as a negative by pressing +/- key.

CE key Used to clear a numeric entry error when using the Numeric keys.
Unwanted data must be cleared before pressing Enter key. Press once to
clear display of numeric entry.

Control Knob key - Used to enable or disable the control Knob. When CN, selecting ap-
propriate parameter key activates control Knob (ENABLE indicator ON).
When OFF, control Kneb is deactivated {ENABLE indicator remains OFF).
Press for ON, press again for OFF. Defaults to ON.

ENABLE indicator When ON, indicates that control Knob will change value in the display.
Press the Knob key to activate.

Restrictions: ENABLE indicator will light only when selecting a parameter
that can use the control Knob as input.
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Table 3-1. Front Pa

nel Controls, Indicators, and Connectors (Continued)

Control, Indicator

Key or Connector Function

54 NUMERIC keypad (0 — 9) UsedtoenteraQ, 1,2, 3,4,5,6, 7,8 or8ior numeric data entry. Used with

+{—, DECIMAL, Enter, EXP, and CE keys to enter data. Press desired digit.
1
VIEW E

55 DISPLAY Indicates all output signa! information, entry information, operator mes-
sages, and error codes. Variable brightness 16-digit alphanumeric dis-
play with decimal point and minus sign.

56 Control KNOB Used tochange numeric valug of flashing digit as selecied by Cursorkeys,

CW rotation increases value, CCW rotation decreases value. Active when
ENABLE indicator is ON.

3.1.2 Rear Panel Controls, Indicators, tors, and connectors. Refer to figure 3-2 for the location
and Connectors. _ ‘ of the rear panel controls, indicators, and connectors.
This paragraph provides information on the location,  Table 3-2 provides the description and use of the rear
description, and use of the rear panel controls, indica- panel controls, indicators, and conneciors.
Y Iy
~ o A
(= = = — ]
I \WiaveTrex

Figure 3-2. Operat

oy
6

or's Controls, Indicators, and Connectors (rear view).

3-11
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Table 3-2. Rear Pane! Controls, Indicators, and Connectors

2y

Control, indicator,
or Connector

Function

58

GPIB connector

INPUT POWER connector

Used to connect an external Controller to Model 288 during remote opera-
tion. Connector has 24 pins and threaded posts conforming to IEEE-488
1978.

Used as ac power input connector for Model 288. Also contains the line
fuse and voliage selection facilities. Voltage selection is from 100/120/
2207240 Vac. Number visible in window indicates nominal line voltage for
which the Model 288 is set to operate. Power input connector accepts
fernale end of power cable (supplied}. Protective grounding conductor
connects the Model 288 through this connector. Line power fuse is 0.75
amp, 250V for 100/120 Vac and 0.375 amp, 250V for 220/240 Vac
aperation.

3.2 NORMAL OPERATION

*» Pressthe Freguency key (1) and enter desired
output frequency (Hz) or period {SEC).

‘his section provides the information required to set up »  Pressthe Amplitude key (2) and enter desired
nd operate the Model 288 signal generator. Operation output amplitude in Vop, Vp, Vrms, or dBm.’

1the signal generator is divided into sections: continu-
s wave, sweep modulation, amplitude modulation,
requency modulation, voltage controlled frequency,

-nd GPIB operation.

);-Jeration of signal generator is provided in paragraphs

s  Press the Symmetry key (3} and enter desired
output waveform symmetry in percent.

* Press the Offset key (4). If Sine, Triangle, or
Square is selected {14), enter desired output

3.2.2 thru 3.2.7. Refer to tables 3-1 and 3-2 for use and waveform reference level in volts de. If dc s

‘ascription of the front and rear panel controls, connec-
ors, and indicators. Table 2-2 lists all operator errors

Jong with the probable cause.

1.2.1 Start Up

‘eter to section 2, paragraph 2.3.3, for turn-on proce-

es

1,2.2 Continuous Wave [{CW)

arform the following steps (using figure 3-3) to provide
continuous wave output signal from 2 mHz to 20 MHz

i from 1 mvppto 15 Vpp.

Press the Reset key {15). Verify that CW indicator

selected (14), enter desired dc output level in
volis dc.

4. Selectdesired outputimpedance (5002, 7582, 1354,
or 800} and ‘eonnector (BAL or UNBAL) using
Function Qutputs Select key (12) to match locad
termination.

NOTE

¢  When connecting the Model 288 output
connector 10 a load, use a cable with the
correct impedance for the output selected.

* Balanced ct connector is internally con-
nected to the shield of alf the other Mode!
288 BNC connectars. When connecling to

(13} is on. external eguipment, whose connector
. Select desired output waveform {sine, triangle, shields are at chassis ground, a ground
square, or dg) using the Function Select key (14). loop will be formed that will adversely affect

3. Press the following keys and then enter desired
value. Use the Cursor keys (8} and controt Knob (7)),
or the Numeric keypad (2) and Enter key (8). Entry

will appear in the display (5).

-12

the Balanced output signal.

5. Connect the selected output Balanced (10) or
Linbalanced {11) connecior to load.
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Figure 3-3. Continuous Wave Operation Control Setup

3.2.3 Sweep Modulation

Perform the following steps (using figure 3-4) to provide
a swept output signal from 0.002 Hz to 20 MHz at 1
mvpp to 15 Vpp with sweep rate from 0.1 to 100
seconds.

1.

Press the Reset key (16). Selact Sweep indicator
(13) using the Modulation Select key (12).

Select the desired output waveform (Sine, Triangle,
Square, or DC}) using Function Select key (15).

Press the following keys and then enter desired
value. Use the Cursor keys (4} and control Knob (5),
or the Numeric keypad (7) and Enter key (6). Entry
will appear in the display (3).

* Press the Time key (11) and enter the desired
sweep time in SEC or Hz.

* Press Start/Stop key (14) until "START X HZ" is
displayed and enter desired sweep start fre-
guency in Hz.

* Pressthe Start/Stop key (14} until “STOP X KHZ"
is displayed and enter the desired sweep stop
frequency in Hz

NOTE

if the entered start and/or stop frequency ex-
ceeds the Model 288 sweep lirnits, one parame-
ter will be adjusted. Press the Start/Stop key (14)
as required to verify entered frequencies.

*  Press the Amplitude key (1) and enter de-

sfred swept output amplitude in Vpp, Vo,
Vrms, or dBm.

* Pressthe Offset key (2). If Sine, Triangle, or
Square selected (15), enter desired swept
oulput waveform reference fevel in volts dc.
if de selected (15), enter desired dc output
level in volts de,

4. Select the desired output impedance {500, 750,

1350, or 600 and connector (BAL or UNBAL)
using Function Outputs Select key (10} to match
load termination.

- NOTE

« When connecting the Mode! 288 output
connector to the load, use cable with cor-
rect impedance for the output selecled.

« RBalanced ct connector is internally con-
nected to the shield of all the other Mods!
288 BNC connectors. When connecting fo
external equipment, whose connector
shiclds are at chassis ground, a ground
loop will be formed that will adversely affect
the Balanced output signal.

Press Start/Stop key (14) until "SWEEP RUN" is
displayed.

Connect the selected output Balanced (8} or Un-
balanced {9) connector to load.

3-13
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Figure 3-4. Sweep Modulation Operation Control Setup

3.2.4 Amplitude Modulation {AM}

2erform the following steps {using figure 3-5) to provide
n amplitude modulated output signal from 0.1 Hz to 20
1Hz at 1 mVpp to 7.5 Vpp with modulation rate from DC
3 100 kHz and modulation depth from 0 to 100%.

1. Press the Reset key (16). Select AM indicator (15)
using the Modulation Select key {13).

2. Press the following keys and then enter desired
value. Use the Cursor keys (8} and conirol Knob {7),
or the Numeric keypad (9) and Enter key (8). Entry
will appear in the display (5).

* Press the Frequency key (1) and enter desired
output carrier frequency (Hz) or period {SEC).

* Pressthe Amplitude key {2) and enter desired
output carrier amplitude in Vpp, Vp, Vrms, or
dBm.

* Press the Symmetry key (3) and enter desired
output carrier waveform symmetry in percent.

* Press the Offsel key (4) and enter desired
output carrier waveform reference level in volts
DC.

3. Connectthe external signal source sine wave to the
MOD/NCEF IN connector (14).

4. Setthe external signal source to desired frequency
from DC to 100 kHz. This is the rate at which the
Model 288 will modulate the output signal.

5. Setthe external signal source to desired amplitude

from Qto 4 Vpp. This is the depth at which the Mode!
288 will modulate the output signal. Modulation
depth is directly proportional to the input signal
amplitude.

Example: A 4 Vpp input provides 100% depth, 2

Vpp input provides 50% depth, etc.

8. Select the desired output impedance (500, 750,

135Q, or 600Q) and connector {(BAL or UNBAL)
using Function Outputs Select key {12) to match
load termination.

NOTE

* When connecting Signal Generator output
connector to the foad, use cable with cor-
rect impedance for the output selected.

* Balanced cit connector is internalfly cor-
nected fo the shield of all the other Mode!
288 BNC connectors. When connecting to
external equiprment, whose connector
shields are at chassis ground, a ground
foon will be formed thai will adversely affect
the Balanced output signal.

Connect selected output Balanced (10} or Un-
balanced {11) connector tc load.
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Figure 3-5. Amplitude Modulation Operation Control Setup

3.2.5 Frequency Modulation {(FM)

Perform the following steps {(using figure 3-6) to provide
a frequency modulated output signal from 0.002 Hz to
20 MHz at 1 mVpp to 15 Vpp with modulation rate from
DC to 100 kHz and deviation as specified below.

1. PressResetkey (17). Verify CW indicator {(15) is on.

2. Calculate and record upper and lower modulation
limit frequencies required as follows:

UPPER LIMIT = CTRF + PEAK DEVIATION
LOWER LIMIT = CTRF — PEAK DEVIATION

where: UPPER LIMIT is upper modulation limit
required
LOWER LIMIT is lower modulation limit
required
CTRF is desired center frequency
PEAK DEVIATION is desired paositive OR
negative deviation
Example: Desired Center Frequency = 200 kHz
Peak Deviation = £ 25 kHz

Upper Limit = 200 kHz + 25 kHz = 225 kiHz
Lower Limit = 200 kHz - 25 kMHz =175 kHz

3. Using table 3-3, find and record the range number
that contains the calculated upper limit (step 2).
Verify calculated lower limit (step 2) is within iimits of
table for range selected.

Upper limit of 225 kHz is range nurnber 8.
Calculated lower limitwithinrange (range
8 lower limit 2.0 kHz and calculated lower
fimit 175 kHz).

CAUTICN

Exceeding lower limit will cause output signal
distortion.

Example:

4. Calculate and record the external source amplki-
tude (Vpp) as follows:

OUT AMP = P-P DEVIATION + DEVIATION PER V

where: QUT AMP is external source amplitude (Vpp)
"~ P-P DEVIATION is desired positive AND
negative deviation
DEVIATION PER V from table above using
range number recorded in step 3

P-P Deviation = 50 kHz (+ and — 25 kHz)
Deviation per volt = 200 kHz (from table,
range 8)
Output Amplitude = 50 kHz + 200 kHz =
0.25 Vpp

Example:

5. Press the Frequency key (1) and enter calculated
upper fimit frequency (step 2) in Hz. Use either
Cursor keys {5) and control Knob (8), or the Numeric
keypad (8) and Enter key (7). Entry will appearin the
display {(4).
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3.

Select FM/VCF indicator (12) using the Modulation
Select key (13).

Select the desired output waveform (Sine, Triangle,
Square, or DC) using function Select kay {16).

Press the following keys and then enter desired
value. Use either Cursor keys (5} and controi Knob
(8), or the Numeric keypad (8) and Enter key (7).
Entry will appear in the display (4).

s Press the Frequency key (1} and enter center
frequency used in calculation {step 2) in Hz.

+ Press the Amplitude key (2) and enter desired
output carrier amplitude in Vpp, Vp, Vims, or
dBm.

» Press the Offset key (3). If Sine, Triangle, or
Square selected (16), enter desired output
carrier waveform reference level In voits de. i
de selected (16), enter desired d¢ output level
in volte DC.

Connect the external signal source sine wave to
MOD/VCF [N connector (14).

. Set the external signai source to desired frequency

from DC to 100 kHz. This is the rate at which the
Model 288 will modulate the output signal.

11.

12.

13.

Set the external signal source 1o calculated ampli-
tude (step 4) from O to 10Vpp. This is the deviation
at which the Model 288 will modulate the output
signal.

Selectdesired outputimpedance (5002, 7582, 135642,
or 800Q) and connector (BAL,or UNBAL) using
Function Quiputs Select key {11} to maich load
termination.

NOTE

»  When connecting Signal Generator output
connector to the load, use cable with cor-
rect impedance for the output sefected.

* Balanced ct connector s internally con-
nected to the shield of all the other Mode!
288 BNC connectors. When connecting to
external equipment, whose conneclor
shields are at chassis ground. a ground
loop will be formed that will adversely affect
the Balanced output signal.

Connect selected output Balanced (8) or Unbal-
anced (10} connector to load.

D320 kHE
O ¥omp

Figure 3-6. Frequency Modulation Operation Control Setup
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Table 3-3. Frequency Modulation Range Information.

Range Modulation Upper Modulation Deviation per
Number Limit Range Lower Limit Volt

0 20mHz to 2 mHz 2 mHz 2 mHz

1 200 mHz to 20.1 mHz 2mHz 20 mHz

2 2 Hz to 201 mHz 2mHz 200 mHz

3 20Hz to 2.01 Hz 20 mHz 2 Hz

4 200 Hz to 20.1 Hz 200 mHz 20 Hz

5 2 kHz to 201 Hz 2Hz 200 Hz

6 20 kHz to 2.01 kHz 20 Hz 2 kHz

7 200 kHz to 20.1 kHz 200 Hz 20 kHz

8 2.0 MHz to 201 kHz 2.0kHz 200 kHz

2] 20 MHz 10 2.01 MHz 20 kHz 2 MHz

3.2.6 Voltage Controlled Frequency {VCF) NOTE
] o ] Exceeding lower limit will cause output signal
Perform the following steps (using figure 3-7) to provide distortion.

a voltage controlied frequency output signal from 0.002
Hz to 20 MHz at 1 mVpp to 15 Vpp.

1. PressResetkey (17). Verify CW indicator (15)ison.

2, Calculate and record upper and lower freguency
limits required as follows:

UPPER LIMIT = INT + FREQ CHG
LOWER LIMIT = INT - FREQ CHG

where; UPPER LIMIT is upper frequency fimit re-
quired
LOWER LIMIT is lower freguency hmit re-
quired
INT is desired initial frequency
FREQ CHG is desired positive or negative
frequency change

Example: Desired Initial Frequency = 200kHz, Fre-
guency Change = (+25kHz) and (~10 kHz)

Upper Limit = 200 kHz + 25 kHz = 225 kHz
Lower Limit = 200 kHz — 10 kHz =180 kHz

3. Using table 3-4, find and record the range number
that contains the calculated upper fimit (step 2).
Verify calculated lower limit (step 2} is within limits of
table for range selected.

Example: Upper limit of 225 kHz is range number 8.
Caleulated lower fimit within range (range 8
lower [imit 2.0 kHz and calculated lower limit
180 kHz).

4. Calculate and record the external DC source level
{vdc} as follows:

QUT VOLT = FREQ CHG + CHG PER YV

where: QOUT VOLT is external source voltage {+ or -
Vdc)
FREQ CHG is desired positive or negative
frequency change _
CHG PER V from table above using range
number recorded in step 3.

Example: FreguencyChange=+25kHzand- 10kHz
‘«  Change pervolt=200kHz (fromtable, range

8)

Qutput Veltage = + 25 kHz + 200 kHz =
+ 0.128V

and

Output Voltage = — 10 kHz + 200 kHz =
- 0.05V.

5. Press the Frequency key {1) and enter calculated
upper limit frequency {step 2} in Hz. Use either
Cursor keys (5) and control Knob (6}, or the Numeric
keypad (8)and Enter key (7}. Entry will appearinthe
display (4).

6. SelectFMNCFindicator (12)using ModulationSelect
key (13).

7. Select desired output waveform {Sine, Triangie,
Square, or DC) using function Select key (16).
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Press the following keys and then enter desired Function Outputs Select key {11) to match toad

value. Use the Cursor keys (5) and contrel Knob termination.

(6}, or the Numeric keypad (8) and Enter key (7).

Entry will appear in the display (4). NOTE

+ Press Frequency key (1) and enter initial fre- * When connecting the Mode! 258 output
guency used in calculation {step 2) in Hz. conneclor o the load, use cable with

. L correctimpedance for the output selected.
s Press Amplitude key (2} and enter desired

output ampiitude in Vpp, Vp, Vrms, or dBm.

»  PressOffsetkey (3). 1 Sine, Triangle, or Square * Balanced ct connector is internally con-
selected (16), enter desired output waveform nected to the shield of all the other Modet
reference level in volts dc. If dc selected (16), 2868 BNC connectors. When connecting to
enter desired de¢ output level in volts DC. external equipment, whose connector

shields are at chassis ground, a ground

Connect the external DC source DC level to MOD/ loop will be formed that will adversely

VCF IN connector (14). affect the Balanced output signal.

2. Set the dc signal scurce te the calculated level
(step 4) from -5 to +5V. 12. Connect selected output Balanced (3) or Unbal-

1. Select desired outputimpedance (500, 750, 1350, anced (10) connector to load.
or B00Q) and connector (BAL/UNBAL) using

Fig 3-5

EXTERNAL
oo
SOURCE

Figure 3-7. VCF Operation Control Setup
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Table 3-4. Voltage Controlled Frequency Range Information.

Range Upper Limit Lower Change per
Number Range Limit Volt
0 20 mHz to 2 mHz 2 mHz 2 mHz
1 200 mHz 10 20.1 mHz 2 mHz 20 mHz
2 2 Hz to 201 mHz 2 mHz 200 mHz
3 20 Hzt02.01 Hz 20 mHz 2Hz
4 200 Hz to 20.1 Hz 200 mHz 20 Hz
5 2 kHz 10 201 Hz 2 Hz 200 Hz
& 20 kHz to 2.01 kHz 20 Hz 2 kHz
7 200 kHz to 20.1 kHz 200 Hz 20 kHz
8 2.0 MHz to 201 kHz 2.0 kHz 200 kiHz
9 20 MHz to 2.01 MHz 20 kHz 2 MHz
i
i

3.2.7 GPIB {Remoie)} Operation

This following paragraphs describe the Mods! 288
remote operation (GPIB} procedures using an exter-
nal controller. GPIB Digital interface conforms to IEEE
488 1978 subsets SH1, AH1, T6, TEQ, L4, LED, SR1,
RL1, PPO, DCH, DTH, CO, and E1.

Rernote operation of the Model 288 is very similar to
local operation, except that the commands are en-

tered and received using an external Controller, and
not by pressing keys and observing the display and
indicators on the front panel. The GP!B connector
permits remote controt of all functions except Power
switch, Local key, and Address key. Refer as neces-
sary to Section 2 for descriptions of controls, indica-
tors, and connectors, and individual operating proce-
dures (paragraphs 3.2.2 thru 3.2.7). GPIB connector
wiring data is shown in figure 3-8.

SIGKAL GRGUND

PIO TW(STED PAIR WITH T!

FIO TWISTED PAIR WITH 1O

SHOULD BE GROUNDED | PIC TW)STED PAIR WITH §

REAR TERMINATION
OF OTHER WIRE CF PIO TWISTED PAIR WITH 8

TWISTED PAIR PO TWISTED PAIR WITH 7
PIO TWISTED PAIR WITH &

REN

o g

D107
Logic lavels are TTL compatible, 5o
True (1) = 0.0 Vde to +0.4 Vdc. 010S
False (0} = 2.5 Vdc to +5 Vdc.

SHIELD =—— CONNECT TO
ATN E?i%rlll-lﬂﬂ
SRQ

IFC

HDAC

NRFOD

DAy

FOI

nic4

DIG 3

Do 2

p1o 1

\(@/u-m MICRO-RIBBON
ISERIES 57 CONNECIOR

Figure 3-8. GPIB Wiring Connector Pin Qut
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=rform the following steps (using figure 3-8) {or remote
zration of the Model 288 signal generator.

Connect the equipment as shown below.

NOTE

Keep GPIB interconnect cable length below 2
meters (6.6 feel)

Perform- Model 288 turn-on procedure (refer to
paragraph 2.2.3).

On Signal Generator front panel.

Press the Local key (8), verify that the display
(1} indicates "GOTO LOCAL", and that the
REMOTE indicator (8) is out.

Press the Address key (7) and enter desired
address from00to 30, Use the control Knob (3},
or the Numeric keypad (5) and Enter key (4).
Entry will appear in the display (1). Default
address is 09.

Operator commands are programmed using an
external Controller and GPIB commands listed in
table 3-6

3.3 GPIB COMMAND STRUCTURE

3.3.1 Introduction

This paragraph tells how to control the Model 288
remotely over the GPIB bus and is divided into the
following topics:

Model 288 Commands.

Universal and Addressed Commands.
Detailed Command Descriptions.
Service Requests.

Displaying Messages.

GPIB Keys.

3.3.2 Model 288 Commands

The following is a discussion of the Model 288 com-
mands and the rules that must be followed to apply
them.

Commands Types
Command Syntax

Cornmand List

GPIB INTERCONNECT
CABLE

TO REAR PANEL GPIB
CONNECTOR

FROM REAR PANEL
GPIB CONNECTOR

SIGNAL GEMERATOR

EXTERMNAL CONTROLLER

Figure 3-9. GPIB Interconnect Wiring

-20
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Figure 3-10. GPIB Operation Control Setup

3.3.2.1 Command Types

The Model 288 has four types of commands: parameter,
enumerated, direct, and query.

The following text discusses each type of command
separately. The examples terminate the commands
with semicolons {;) or closing quotes (). The controller
may send just the command name without a value and
the 288 will display that parameter's current value,
Replacing the numerical value with a “?" (query) will
make the Model 288 display and send the current value
to the conirgller as a string of characters. Do not send
an Execute command after a guery command, the string
will not be sent because the Execute command has put
the Model 288 in a “listen for more commands” mode.
See “terminators” for more information.

Parameter Commands

Parameter commands specify a particutar numerical
value within a continuous range of vaiues. The values
should use exponential (E) notation.

Format: <header>3SPACE<value>TERMINATION

The header specifies the parameier and the value
specifies the numerical vaiue. Table 3-6 lists the pa-
rameter commands and their allowable value ranges.

Example:

FREQUENCY 2E3;  Sets the frequency at 2kHz
PHASE 87; Sets the phase at 87°
SWEEPTIME 2.3; Sets the second sweep time at

2.3

Enumerated Commands

Enumerated commands provide alistof distinct choices.
Either the name or numerical value can be used (AM
may be sent by sending either "MAE” or "MT1;E").

Format; <header>8SPACE<argument>TERMINATION

The header specifies the parameter and the argument
specifies the choice. Anumber or a descriptive charac-
ter string can be used for the argument. Table 3-6 lists
the enumerated commands and their arguments.

Example:
FUNC 2 ar Selects the square
FUNCSQUARE output function,

Direct Commands

Direct commands make the Model 288 perform an
immediate action.

Format: <header>TERMINATION

The header specifies the action. Direct commands
have no value or argument. Table 3-6 lists all the direct
commands.

Examples:
RESET: Resets 288 parameters
TRIGGER: Triggers waveform or sweep
EXECUTE: Executes preceding commands in

string.

3-21
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Juery Commands

uery commands tell the Model 288 to send information
the controller.

ne Model 288 will not send the information when it
sceives the command, but will wait until the controller
ubsequently addresses it as a talker. Query com-
.ands can be sentonly one at atime. [ftwo or more are
ant in a query string, the Model 288 will respond only
3 the last one.

ormat; <headers> <?>TERMINATION

‘he header specifies the type of information. Because
| parameter command headers {and most enumer-
:2d cormmand headers) can also serve as query head-
:rg, the question mark telis the Model 288 to send (rather
-an receive} the information. Certain other headers
spear only in query commands. See Query Com-
sands in paragraph 3.3.2.2, 288 Command Syntax for
: sample query program.

*arameter Header Examples:

FREQUENCY?”
PHASE?"

Returns current frequency.
Returns current phase.

‘numerated Header Examples:

FUNCTION?" Returns current output wave
g form,
QUTPUT?" Returns current output setting.

Juery Header Examples:

MAINPARAMETERS?” Returns current output

waveform,

SROQ7?" Returns current output set
ting.

STATUSBYTE?" Returns status byte.

1.3.2.2 288 Command Syntax

omrands sent by an instrument controller to the
‘odel 288 must follow the syntax givenin table 3-5. The
Sllowing text discusses command operation, command
rocessing, semicolons, minimum unigqueness, and 7
ommands.

>omimand String Operation

‘he command string at the top of the table {written to run
a2 Wavetek Model 6000 Instrumentation Controlier)
orks as follows:

WRITE @ 709:"FR 2E4;0U 1;FU SQ;FR;E”

322

FR 2E4 Sets the frequency to 20 kHz.

OU1  Selects unbal 752 as the output configuration
of channel 1.

FU SQ Sealects a square waveform.

FR Telis the Model 288 to display the fregquency
menu.

E Makes the Model 288 convert all these com-
mands to a signal output.

How Does the 288 Process Commands?

The 256-character listen buffer receives the commands
from the instrument controller. if it fills up before receiv-
ing an Execute command, it will stop accepting com-
mands, distribute its contents {o the next-setup regis-
ters, then again accept commands. The commands in
the next-setup registers will not take effect until the
Model 288 receives an Execute.

The listen buffer accepts all commands regardless of
syntax errors. When the Model 288 processes the
commands in the listen buffer, it copies the defective
commands over into the SRQ buffer and labels them
with PE:Q to indicate defective syntax, The parameters
and functions that the defective commands would have
changed retain their previous values. If a command
appears in the SRQ buffer, the Model 288 ignores it.

Terminators

A terminator tells the Model 288 that it has reached the
end of the current command. Although the Model 288
recognizes both semicolons () and spaces as termina-
tors, semicolons greatly simplify debugging. When the
controller sends the Model 288 more than one com-
mand in a string, the jindividual commands shoutd have
semicolons {;) inserted between them as terminators.
When using spaces, the Model 288 will copy (and
ignore) all commands after the first defective command
inio the SRQ buffer. With semicolons, the Mode! 288 will
accept all good commands and put only the defective
ones in the SRQ buffer. Consider these two examples
with and without semicolons (the defective command
FR2E4 should read FR 2E4):

With Semicolons
Write @ 709."FR2E4;0U 1;FN SQ;FR;E"
Message: SRQ = /PE:0 FR2E4"/
Without Semicelons
Write @ 709:"FR2E4 OU 1 FN SQ FRE"

Message: SRQ=/PE:0FR2E4*CH1OT1FNRMFR
E/
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Minimum Unigueness

The Mode! 288 will interpret the following three com-
mand iines exactly the same. String 1 uses the minimum
character set each command requires, string 2 uses
jonger abbreviations that contain each command's mini-
mum character set, while string 3 completely spelis out
gach command./ The expansion of the function com-
mand {FN 3, FUNC DC, and FUNCTION DC) demon-
strates the use of numbers and descriptive character
strings in the argument of enumerated commands,

Write @ 709:

“FR 2E4;0U 1;FN 3;FR;E” (1)
Write @ 709:

"FREQ 2E4;0UTP 1;FUNC SQR;FREQ :EXEC” (2)
Write @ 709:

“FREQUENCY 2E4;OUTPUT 1;FUNCTION SQUARE
;JFREQUENCY;EXECUTE" (3)

Query Commands

Query commands (such as FR?) make the Mode! 288
return the current setting of the parameter as a string of
characters andreguire a program to make the controller
use the returned data. The following Wavetek 6000
program requests the data, accepts it, and writes it to
the BOOU's screen.

Program Statemenis Explanation
10 CLEAR
20 WRITE @ 709:"FR?"

Clear screen

Write command to Model 288
{port 7, address 09)

Dimension string to 25 char-
acters

40 READ @709:STRINGS$ Read returning string
50 PRINT STRINGS
B0 END

30 D!M STRINGS*25

Print string to screen

End program

3.3.2.3 288 Command List

Table 3-8 uses the foliowing format to list and briefly
describe the complete Mode! 288 GPIB command set.
See the detalled command descriptions part or the

corresponding menu key description tor more informa-

tion about sach command.
Command Function

FRequency 2E-3to 20E6

Range/String

Sets the genera-tor
frequency.

FRequency? FREQUENCY n  Returns generator
frequency n.

Selects a channe!
output waveform.

FlUnction Oto3

Command Colurnn

1) Lists commands alphabetically by their fuli names
2} Indicates minimum uniqueness with capitol istters
3) Indents command arguments

Range/String Column

1) Gives the value range for each parameter com-
mand.

2} Gives the argument number range for each enu-
merated command.

3) Lists the arguments (names and numbers) for each
enumerated command.

4) Givesthe string returned in response to each query
command.

Function Column
1) States briefly the function of each command.

2} Usesanasterisk (*) toindicate further explanationin
the detailed command description section.

Minimum Unigueness

Capitol letters (AutoCalibrate} indicate the minimum
letter combination required by the Mode! 288, Use just
the caps (AC), alonger abbreviation that contains all the
caps (AUTOCAL), or the entire command {(AUTO-
CALIBRATE).

Other Sources of this Data

The HELP? command providss less complete forms of
the data given in table 3-6. HELP7? sends a list of all the
commands, arguments, and ranges to the GP1B control-
ler.
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Table 3-5. Modet 288 Command Syntax

Typical Command Line: WRITE @708:"FR 2E4;0U 1;FN SQ;FR:E”

Syntax

Explanation

ATE @709

“_!! or ‘_I

FR
~REQUENCY

FU2
FU 8Q

sCMDs3

E::

Varies depending on the controller. This format, for the Wavetek 6000, tells the controller 1o

send the command string out port 7 (the GPIB port) to the Model 288 (at address 03 on the
GPIB bus).

Enclose the command string in quotes. Either single or double quotes can serve as string
delimiters.

Separate commands with semicolons. See “terminaiors” in the text for the reasons for this
requirement.

Use exponent notation to aveid entering long strings of zeros. For example, enter 20000 as
2E4 and 0.0005 as 5E-4. :

Use the minimum unigueness version (FR), a longer version that contains the

minimumuniqueness letiers (FREQ), or the fult version (FREQUENCY) of each FREQUENCY
command in programming. Table 3-6 spells cutthe commands and indicates the minimum
uniqueness with capital letter (FRequency). The text gives examples of full, partial, and
minimum unigueness command strings.

Enumerated commands that select a function {such as FU, select channel output FU SQ
waveform) allow the function to be selected by either number (3) or by name (5Q), (square
waveform). Table 3-6 lists the enumerated commands and their  arguments.

Drop the numerical value of a parameter command to make the Model 288 display that
parameter. For exampie, ;A; will display the amplitude. Use this feature in step-by-step
operation to follow and verify program operation.

Place an Execute command at the end of a command string to make the Model 288 put the
commands into effect. The Model 288 will accept commands and put them in the pending
setup registers, but it will not generate their output untilan E command is sent. E also putsthe
Model 288 in the "listen for more commands” mode; therefore, do not put E after a query (7)
command as it will prevent the Model 288 from returning the answer.

Replace the numerical value of a parameter command with a 7 to make the Model 288 return
the current setling of that parameter as a string of characters. Table 3-8 lists the query
commands and shows the format of the returning strings. Query commands alse make the
Model Model 288 display the menu of the requested parameter. The text gives a short

program that makes the coniroller accept and display the returning information. Do notuse
E after a? command.
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Table 3-6. Mode! 288 Command Set

1 Range/Value

Command Abbreviation Min Max Description
Amplitude A 1E-3 15 Set Amplitude
Amplitude? A7 Request current Amplitude setling
AutoCalibrate AC Start Auto-Calibrate
Execute E Execuie previous commands
FRequency FR 2E-3 20E6 Set Frequancy
FRequency? FR? Request current Frequency setting
FUnction FU 0 3 Set Function
DC D 3 Set de Function
Sine sl ¢ Set Sine Function
SQuare 30 2 3et Squaré Function
Triangle T 1 Set Triangle Function
FUnction? FU? Request current Function setting
Help? H? Request this Command list
Modulalion mode M 0 5 Set Modulation mode
Am A 1 Set to AM modulation mode
Cw C 0 Set to CW modulation mode
Frm F 2 Set to FMNCF Modulation mode
Sweep S 5 Set to Sweep Modulation mode
SweepStArt SSA 3 Set fo Sweep start '
SweepStOp 880 4 Set to Sweep stop
Modulation mode? M? Request current Modulation type
MaiNParameters? MNP? Reqguest current main parameters
OFiset OF -5 5 Set Offset voltage
OFfset? QF7? Reguest current Offset vaiue
OUtpuitype ou 0 4 Set Output type
Balanced 135 B1 4 Set Output to 1350 Balanced
Balanced 800 B8 3 Set Cutput to 60082 Balanced
Unbalanced 50 U5 o Set Output to 500 Unbalanced
Unbalanced 75 u7 1 Set Output to 750 Unbalanced
Unbalangced 600 us 2 Set Output to 6000 Unbalanced
CUtputtype? Qu? - Regquest current Output type
Phaselock PL 0 1 Set Phase iock source
External E 1 Set Phase lock source to external
Internal i 0 Set Phase lock source to internal
PhaselLock? PL? Request current Phase lock source-
Phase P -180 180 Sel phase against external source
Phase? pP7? Reguest current phase value
PANellock PAN 0 1 Set Panel lock
ON ON 1 Set Pansl 1o locked
OFf OFF G Set Paneg! to unlocked
PARameterreset PAR Reset previously transmitted parameter
RAngelock RA C 1 Set Range lock
ON ON 1 Locks generator in the current range
OFf OFF 0 Sets Range to normal
Reset R Reset parameters except GPIB address
SYmmetry 3Y 5 g5 Set Symmetry value
SYmmetry? 3Y? Request current Symmetry value
SWeepStArtfreq SWSA 2E-3 20E6 Set Sweep start frequency
SWeepStArtfreq? ; SWSA? Regquest current Sweep start fraquency
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Table 3-6. Model 288 Command Set (Continued)

| Range/Value

Coemmand Abhreviation Min Max Description
SWeepStOpfreq SWS0 2E-3 20E6 Set Sweep stop frequency
SWeepStOpfreqg? SWS0? Request current Sweep stop frequency
SWeepTime SWT 100E-3 100 Set Sweep time
SWeepTime? SWT? Reguest current Sweep time value
SRQMask SRCGM 0] 255 Set Service Reguest Mask value
SRQMask? SRGQM? Request current SRQ Mask value
SRQ7? SRQ? Request current SRQ value
STatusByte? sTB? Reqguest current Status Byte value
SErialnumbers? SE? Request instrument serial numbers
STARTCALibration STARTCAL Initiate instrument Auto-Cal
Talkmode T 0 10 Setinstrument to send a value
Version? V7 Request software version number

1.3.3 Universatl and Addressed Commands

Iniversal and addressed (U/A) commands make most
1PIBinstruments perform generally accepted standard
Jnetions, Usually, universal commands control all the
istrurnents on the GPIB bus, while addressed com-
nands control individual instruments at specific ad-
iresses on the bus. The Model 288 accepts the follow-
1g U/A commands:

sommand Type Function
DCL Universal Device Ciear
GET Addressed Group execute trigger
GTL Addressed Gotolocal
LLO Universal Local lock out
command

sSDC Addressed Selected device clear
Jaragraph 3.3.4 (detailed command descriptions) dis-
susses these U/A commands and selected Mode! 288
sommands in detail,

J/A Syntax

‘his manualuses generic names to identify the universal
ind addressed commands and the functions they per-
orm, Individual controllers will use differently named
sommands to perform these same functions. See the
manual for the controller being used to determine the
actual command names and the syntax they require.

3.3.4 Detailed Command Descriptions

he following paragraphs describe in detail the unique
viodel 288 GPIB commands that perform functions not
sontrolled by the front panel and also the GPIB universal
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and addressed commands recognized by the Model
288. Use the following list to identily these specialized
commands.

Command Type Description
DCL Universal Device Clear
GET Address Group Execute Trigger
GTL Address Go To Local
HELP? 288 HELP?
LLO Universal Local Lock Qut
MNP 288 MaiN Parameters
SDC Address Selected Device Clear
SRQ? 288 Service ReQuest?
SRQM 288 Service ReQuest Mask
SRQM? 288 Service ReQuestMask?
STB? 288 STatus Byte?
V? 288 Version?

GPIB Control

The Model 288 limits the operator's use of the front panel
with two levels of increasing restrictions as shown in
table 3-7.

The Model 288 switches to GPIB control when the instru-
ment controller asserts the GPIB REN {remote enable)
line and sends to the Mode! 288 its listen address. The
Wavetek 8000 instrument controller command string
WRITE @709:"- command string =" will automatically
perform these two actions. The GPIB conirol restricts
further front panel operation as described in tabie 3-7.
The Model 288 will remain under the GPIB contro!l until

the operator presses the Local key.
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Table 3-7. Front Panel Restrictions

IF Front Panel Opératlon is Limited With -—» Nothing R GPIB LLO
THEN the Operator Can: Control Command
See the Screen Display? Yes Yes Yes
Display Parameters? Yes Yes Yes
Take Control Back From the GPIB? Yes Yes No
Change Parameters? Yes No No

LLO Command
Allinstruments on the bus recognize the universal com-
mand LLO; it cannot be directed to just one instrument,
LLO restricts operation of the Model 288 front panel as
described in table 3-7 For the Wavetek 8000 controller,
LLO has the format LLO @7, where 7 specifies the GPIB
bus port of the controller.

GTL Command

GTL canceis the LLO command and returns the Model
288 front panel to full eperaior conirol. Allinstruments on
the bus recognize the addressed command GTL: how-
ever, itmust be sentto eachinstrumentindividually. The
Wavetek 6000 instrument controller uses the LCL com-
mand to issue GTL commands. LCL @7 sends GTL
commands to all the instruments on the bus, while LCL
@708 sends the GTL to just the specified instrument. In
these command formats, 7 specifies the GPIB bus portof
the controller and 09 specifiesthe address of a particular
instrument on the bus. LCL becomes effective on re-
ceipt; the Model 288 does not require that it be followed
with another command.

GET Command

The GET command triggers whatever trigger function
thatis setup within the Model 288. Allinstruments onthe
bus recognize the GPIB addressed command GET
{group execute trigger); however, it can be sent to just
one instrument at a time. For the Wavetek 6000 control-
ler, the TRG command sends the group execute trigger
to individual instruments on the GPIB bus, TRG has the
format TRG @709, where 7 specifies the GPIB bus pori of
the controlier and 09 the address of a particular instru-
ment on the bus. The Model 288 triggers the selected
function immediately on receipt of the TRG command.

HELP? Command

The HELP? command makes the Model 288 return a list
of the Model 288's primary and secondary commands
and their limits as a string to the controller. HELP? re-

quires that a program be written to make the instrument
controller accept and print the returned list. The follow-
ing Wavetek 6000 program requests the list, accepisit,
and sends it to a printer connected to the GPIB bus. To
make this programwork, setthe address switches of the
printerto 04. Table 3-6 provides the same information as
the list this program prints.

Wavetek 6000 HELP Print Program

100 DIM A% 255 Dimension String to 255
characters.

110 WRITE @709:"HELP?" Write HELP to port 7,
address 08.

120 READ @7092:A% Read the String

130 IFA$="0"THEN 170  (fstringis “0" jumpto

170

132 PRINTER IS @704 Printerisatport7,a d -
dress 04,

140 PRINT A% Print the list

150 GO TO 120

170 END End Program

MaiNParameters? Command

The MNP? command makes the Model 288 return the
current setting of the Model 288's main parametersas a
string tothe controller. The controller cansave thissiring,
then send it back to the Model 288 at a later time to
restore the parameters to their previous values.

DCL and SDC Commands

The DCLand SDC commands resetthe Model288tothe
power-up conditions, but leave it in the remote {GPIB
controlled) mode. All instruments on the bus recognize
the GPIB universal cernmand DCL {device clear). indi-
vidual instruments recognize the GPIB addressed
command SDC({selected device clear). Forthe Wavetek
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000 instrumentation controller, the DCL cormmand is-
ues DCLand SDC. Toreset everything on the bus, use
'CLL @&, where 7 specifies the GPIB bus port of the
ontrofler. To reset just one instrument, use DCL @709,
here 09 specifies the instrument address. The Model
38resetsitselfimmediately whenitreceives either com-
and.

‘eset Command

ne Reset command resets the Model 288 to default
anditions, .

arsion? Command

neVersion? cornmand rmakes the Mode! 288 return the
oftware version of the Model 288 EPROM as a string of
naracters, Version? requires a program to make the
strument controller use the returned string. The follow-
1g Wavetek 6000 program reguests the version, ac-
gpts it, and writes it to the 6000's screen.

Wavetek 6000 Version? Print Program
0 CLEAR

0 WRITE@709:"VY
- port7, address 09,

3 DIMVERSION$*50
50 characters.

J  READ @709:VERSIONS
13 PRINT VERSIONS
3 END

unning the above program will produce the following
isplay:

Clear screen
Write VERSION? to

Dimension string to

Read returning string
Print string to screen

End program

WVTK 288 (VX.XX)
1this display, x gives the version number.

«3.5 Service Requests

-2 following paragraphs discuss the concepts of serv-
e requests, describes the commands associated with
:em, and then lists the service request messages that
ie Modef 288 generates. The Model 288 can set the
AQ line whenever a programming error occurs, a hard-
are error occurs, an event is completed, Phasge lock
Janges state, or a Calibration message is displayed.

RQ CONCEPTS
'hat Does the Service Request Tell the Controller?

reModel 288 servicerequesttelisthe controller thatthe
odel 288 wants aftention. The Model 288 makes the
-guest by asserting the SRQ line of the GPIB bus.
acause any instrument on the bus can assert this line,
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the controller must read the status byte of each instru-
mentinturnto determine which one requested attention.

What Does the Status Byie Tell the Controlier?

The Model 288 uses six of the eight bits in its status byte.
One telis the controller if the Mode! 288 requested serv-
ice. The others indicate the type or types of messages
(programming error, hardware error, event, Phase LLock
state, or Calibration) that the Model 288 wanis to send.
Figure 3-11 shows the format of the Model 288 status
byte. If the controller wants to know the specific mes-
sage within the category, it must read the Model 288's
SRQ buffer.

What Does the SRQ Buffer Tell the Controller?

The Model 288 SRQ buffer stores the programming er-
ror, hardware error, event complete, Phase Lock state,
and Calibration messages until the controller can read
them. Tables 3-8 thru 3-12 list all of the SRQ messages.

SRQ COMMANDS

The following paragraphs discuss the commands re-
lated tothe service requestmask, the status byte and the
service request messages.

SRQMask Command

The SRQM command makes the Model 288 selectively
ignore cne or maore of the three types of conditions that
make it produce service requests. For exampie, if pro-
gramming errors were masked out, the Model 288 would
notload messages for specific programming errors inte
the SRQ buffers and it would not set the PE and service
reguest bits in the status byte. Figure 3-9 shows the
positions and the corresponding decimal mask values
required to block out PE, HE, and EV messages. The
SRQ mask is reset to SRQmask #1 {programming error
only) on power on, itis notchanged by "RESET”

SRQAMask? Command

The SRQOM? command makes the Model 288 return the
current mask setting to the controller. The Medel 288
sends the SRQ mask setting as the character string
SRQMASK#, where # gives the decimal equivalent ofthe
binary mask bits. To use SRGMASK?, write a program
that first asks the Model 288 to send the mask, then tells
the controlier how to receive and process the returning
string.

STatusByte? Cornmand

The STB? command makes the Mode! 288 send its cur-
rent status byte to the contrelier over the GPIB bus. The
Model 288 sendsits status byte as a string of characters
with the format STB=##, where ## gives the decimal
equivalent of the status byte. STatusByte? reads, but
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does not reset, the status byte of the Model 288. Touse
STatusByte?, write a program that first asks the Model
288 to send the status byte, then tells the controlier how
to receive and process the returning string.

SRQ? Command

The SRQ7? command makes the Model 288 send the
contentsofthe SRQ buffertothe controller overthe GPIB
bus. The Mode! 288 sends its SRQ buffer contents as a
string of characters with the format SRQ = MESSAGES,
where MESSAGES represents a string of messages.
Reading the SRQ bufferemptiesit. Touse SRQ?, writea
program that first asks the Model 288 to send the SRQ
buffer messages, then tells the controller how to receive
and process them.

SRQ MESSAGES
SRQ Message Format

The Model 288 puis messages in the SRQ buffer in this
general format:

SRQ=/PE:n Description//HE:n Description//
EV:n Description/

Slashes {/) enclose each message. PE identifies a pro-
gramming error message, HE a hardware error mes-
sage, and EV an event complete message. *n”identifies
a specific message within the type. This fixed format
header allows a computer o easily parse {decode) the
message. "Description” describes the errorin English for
the benefitof humanreaders. Table 3-8. lists alithe SRQ

programming error messages, table 3-9 lists all the SRQ
hardware error messages, table 3-10 lists all the SRQ
event error messages, table 3-11lists all the SRQ phase
lock state change error messages, andtable 3-12 lists all
the SRQ Calibration error messages.

3.3.6 Displaying Messages

The Model 288 can accept messages from the GPIBbus
and display them on the front panel display. Use this
feature 1o give instructions to an operator or to display
information.

Command Format
Send messages in this format:
WRITE @709:" TEXT "

The standard double quotes (") identify the command
string. The single gquotes () identify the contents as a
message rather than commands. Messages do not re-
guire an kExecute command.

Although the Model 288 accepts either single or double
quotes as string delimiters, the Wavetek 6000 interprets
the double quotes as its own program string delimiters.
This restricts use to the single quotes for Model 288
display strings when using the Model 6000, Other con-
trollers might reverse this situation.

Message Size

The screen will allow a maximum message size of four
ling of 16 characters. The Model 288 will ignore any
characters beyond these limits.

Indicates that 288 Requested Service Because;

Calibration Message

Phase Lock state change
Event
Hardware Error

¢—Programming Error

Y VY Vv VY Vv
X Rsy| X [CM|PL |EV [HE |PE 1 SROQ STATUS BYTE
X RSV X |CM|PL |EV |HE |PE SRQ MASK BYTE

0 BIT POSITION

128/64 |32 (16 {8 |4

1 BIT WEIGHT

Figure 3-11 Model 288 Status Byte and SRQ Mask

3-29


https://www.manualsplus.com/

-asing

285 any menu key or send ancother GPIB command
ing to return to normal Model 288 displays. To erase
.e previous message, send a new message.

;3.7 GPIB Keys
«(ddress Key

‘he address key enables entry of an alternate GPIB
ddress using the front pane! controis. The GPIB bus
dress identifies the Moede! 288 to the instrument con-
-oller. Pressthe address key to display the current GPIB
:ddress on the display. Key in & new address using the
wmeric keypad or the control knob and then press Exe-
ute.

Local Key

The Local key switches control of the Model 288 from the
GPIB bus to the front panel. Receipt of any GPIB com-
mand {if the controller simultaneously asserts the REN
line ofthe GPIB) by the Model 288 disables the frontpanel
to the extent that parameter settings can be read but
modes or numbers cannot be changed. Pressing the
Local key returns full control to the front panel except
when the universal command LLO has been issued by
the controller. LLO disables the Local key so that full
centrol cannot be obtained at the front panel.

Table 3-8. SRQ Programming Error Messages

Command

Description

fPE:0 < defective command string > /

[PE:1 < parameter header >/

[PE:2:< param# >:< param# >
< param name >-< param

name> CONFLICT/

The Medel 288 did not recognize the command it received.

< defective command string > is whatever garbage the Modef 288 re-
ceived over the bus,

Thisisalimiterror. Anattempt was made to seta parameterto anillegal
value.

< parameter header » isthe maximumheader string e.g. "FREQUENCY”
or “SWEEPSTOPFREQ".

This is a setting conflict error. This service request will occur
after an execute command if there are conflicting settings. 1t will

only fiag the first conflict that it finds.

< param# > and < param name > are redundant and are as follows:

< param# > < param name »
1 FREQUENCY
2 AMPLITUDE
3 OFFSET
4 SYMMETRY
5 PHASE
6 FUNCTION
7 MODULATION
8 EXTLOCK
9 QUTPUT
10 SWP START
11 SWP STOP
12 SWP TIME
13 AMPLITUDE-OFFSET
14 RANGE LOCK
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Table 3-9. SRQ Hardware Error Messages

Command

Description

/HE:C < cal index »< cal name >

/HE:1 WAIT < time > MIN/

This is a failure to complete and autocal step.

AUTOCAL ERROCR < cal index » is a number associated with the cali-
bration parameter that failed adjustment.

< cal name » is is an archaic name associated with the calibration parame-
ter that failed adjustment..

This means an autocal was attempted before the required 20 minute warm-
up.

< time = is the time (in minutes) remaining before an autocal can be
performed.

Table 3-10. SRQ Event Complete Error Messages

Command

Description

/EV:0 AUTOCALIBRATION

/EV:1 EXECUTE COMPLETE

This means that autocalibration was completed.
COMPLETE/

This means that execute was complete. After an execute command, the
Model 288 wil! send either this service request ora PE:2 {assuming both PE
and EV SRQ's are enabled by the SRQ mask). '

-

Table 3-11. SRQ Phase Lock State Change Error Messages

Command

Description

/PL:0 PLL UNLOCKED/

/PL:0 PLL LOCKED/

This means that the phase lock loop has changed frem an unlocked state
10 a lockad stale..

This means that the phase lock loop has changed from a locked state to an
unlocked state..
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Table 3-12. SRQ Calibration Error Messages

Command

Description

‘CM:1:<ca!l indexs><cal namex/{

‘CM:2:«< cal index >:< number >

/CM:3:< cal index =< number:>

/CM:4 CALIBRATION BUTTON

{CM:5 THANKS | NEEDED THAT!/

This is an information message usually requesting a manual operation.

< calindex > is a number associated with the calibration parameter or siep
that needs atiention.

< cal name > is anarchic name associated with the calibration parameter
or step that needs attention.

This is an information message having an unchangable number

< cal name >/ associated with it.

This is a request for a numeric calibration parameter.

< calname »/ < number > is the previous vaiue of this parameter.
This is sent if an attempt is made to enter the calibration

NOT PUSHED/ procedure without the internal calibration enable key
pushed.

This is sent after the completion of the full calibration procedure if the
calibration was required because of lost RAM data.
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4.1 THE MODEL 288

The Model 288, a 20 MHz synthesized function genera-
tor, operates with synthesizer accuracy {(<0.02%) over
the 20 Hz to 20 MHz range, CW or AM only. Between
2mHz to 20 Hz and in FM or sweep, the unit operates as
a standard function generator with <3% accuracy. A
separate generator sweeps the generator's frequency
up to three decades between a start frequency and a
stop frequency {(up or down). The Model 288 to an
external source and allows the Model 288's output
phase (relative 1o the external source) to be varied
+180°,

The Mode!l 288 consists of six separate assemblies as
shown in figure the instrument Schematic (0004-00-
0510} motherboard, front panel, function generator,
phase lock foop, output, and rear panel. The mother-
board links all the assembilies within the Mode! 288. Plus
it receives, input data from the front panel, processes
that data into cormrands and control lines, and distrib-
utes the commands and ¢ontrol lines to the other as-
semblies. The motherboard also rouie data from the
assemblies back to the front panel. The fron{ panel

SECTION
CIRCUIT DESCRIPTION

contains the operator interface: keypad for parameter
selection and value entry; control knob for value entry;
the display for output signal informaticn, operator
messages, and error codes; and LEDs for front pane!
annunciation. The function generator produces the
generator's two basic waveforms: square and sing. In
addition, the function generater controls the units fre-
guency and symmetry control. The phase lock assem-
bly locks the function generator to an internal reference
for frequency synthesis or locks the function generator
to an external source for variable phase operation. Also,
the phase lock assembly contains the cenvertor for
triangle to sine conversion and the X-Y muliiplier for
amplitude modulation. The output assembly selects,
amplifies, and attenuates the waveform. The rear panel
assembly contains the units power input connector,
power transformer, and fuse.

Signal Flow

Signal flow through the Mode} 288's assemblies de-
pends upon the function and mode selected. The signal
originates on the function generator assembly (see
figure 4-1) which produces the basic waveforms: tri-

FREQ.
CONTROL n, -
—————— - |
SWEEP A, FUNGTION
CONTROL | FUNCTION SELECTOR R-R2 QUTPUT
GENERATOR Lo - AODER [ avpLisier o) OUTPUT
YF sne LV > .
N CONY.
> — ]
4 T OFFSET
’ | CONTROL
@} "B L I
SELECTION
" CONTROL
INT. REF.
XY -
MGDg MULTI-
IN PLIER

Figure 4-1. Mode] 388 Signal Flow
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ngle and sguare. The motherboard routes both wave-
srms to the function selector on the output assembly.
‘he triangle also runs to the sing convertor located on
1e phase lock assembly. The motherboard routes the
ne wave to the function selector. The output signal
‘om the function selector flows through the cutput
Jreuits to the output connectors, The sine wave also a
rrives the X-Y multiplier whose output is routed to the
anction selecter just like the triangle, square and sine
javes.

1 the synthesized mode, the phase lock loop, refer-
-need to an internal frequency standard, controls the
tabilizes the freguency of the function generator. The
ame phase lock loop, using an external reference
‘equency, locks the Model 288 to an external source.

;ontrol

il control inputs ariginate from either the front panel
:eypad or a GPIB controlier. The microprocesser circuit
n the motherboard processes this input data and
sroduces the control lines for the Model 288's circuits.
‘ach plug-in board (function generator, phass lock
sop, and output) contains input registers that decode
he control data.

1.2 DETAILED CIRCUIT DESCRIPTION

2.1 Motherboard Assembly

1e mother board (see schematic 0103-00-3000) pro-
ides overall control, interconnection and signal rout-
ag, de voltages, internal reference frequency signals,
and remote operation in the Model 288. The mother
Joard sends and receives all data and control signals to
and from the assemblies. Al input and output connec-
ors located on the rear panel, except the input power
sonnector, connect through the mother board. Connec-
ors for the plug-in assemblies are staggered to prevent
iccidental insertion into incorrect positions.

‘he mother board contains:

Microprocessor Circuit

GPIB Interface Circuit

Freguency Synthesizer Circuit.

Internal Calibration Network Circuit
DAC/Sample and Hold Network Circuit
Secondary input/Qutput Network Circuit
Relay Driver Network Circuit.

Balanced Qutput Attenuaior Network and Imped-
ance Control Circuit

Unbalanced Qutput Attenuator Network and
Impedance Control Circuit

Power Supplies Circuit

4.2.1.1 Microprocessor Circuit

The microprocessor circuit (schematic 0103-00-3000
sheet 3) receives input data from the front panel key-
board and control knob, or GPIB interface, processes
the data, and provides data and controilines for internal
operation. The microprocessor circuit consist of a micro-
processor, a processor support controlier, and memary
{RAM and ROM). There are no test points or adjust-
ments in this circuit.

The microprocessor {Motorola MCE803) controls the
microprocessor circuit and provides 18-bit data mem-
ory location addresses. The microprocessor performs
computations as defined by the operating system in-
structions in memory (ROM} and provides the 8-bit
output for the memory (RAM)and GPIB interface Circuit.

The processor suppoert controlier U7 converts the micro-
processor data and the instrument feedback data into
control signals, quiet address (QA) buses, and quiet
data (QD) buses.

The Memory is both RAM and ROM. RAM (8K), a
nonvolatile memory, stores the calibration values gener-
ated at each calibration, and any ather values required
for current operation. A RAM backup battery (BT1)
prevents the loss of data when power is turned off. ROM
(16K), programmed at the factory, contains the operat-
ing system instructions. Maintenance Calibration switch
(SW1) used in conjunction with the front panel keyboard
allows performance of several maintenance functions.
A flashing Life Light verifies microprocessor sequenc-

ing.

4.2.1.2 GPIB Interface Circuit

The GPIB interface. circuit (schematic 0103-00-3000
sheet 10) allows remote operation of the Mode! 288
using an external 1EEE-488 compatible controller. All
functions except power and GPIB address are pro-
grammable using the interface. The GPIB circuil consist
of 2 GPIB controller and two transceivers. This circuit
contain ne test points or adjustments,

The GPIB controller (Motorola MCB8488) functions as a
traffic controller, permitting data to flow in either direc-
tion when the correct control information is received.
The ‘handshaking’ routine will ensure neither the signal
generator nor the remote controfler will send data faster
than the cther can use. The controller has internal
registers where control, data, and address words are
lcaded and stored until needed or reguested. The
controller bus connects to the microprocessor circuit
address bus A0-A2. The identification address of an
instrument is determined by five bits in the controller
address register. The default address {02) automati-
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cally loads into the controller from RAM atturn-on. Anew
address must be entered using the front panel keypad.

The transceivers permit bidirectional flow. They have
sufficient input sensitivity to minimize false signals and
sufficient drive current to minimize signal logs.
4.2.1.3 Frequency Synthesizer Circuit

The frequency synthesizer (schematic 0103-00-3000

'shest 4) supplies the internal reference frequency for

the signal generator. The frequency generated corre-
sponds to the front panel frequency setting. However, it
does not operate below 20 Hz. This circuit has two test
points located under the shield. TP5 is the loop control
voltage. TP17 is the synthesizer output (SYNTH), There
are no adjustments in this circuit.

The frequency synthesizer circuit consists of a phase
lock loop, voltage controlied oscillator, divide by two
cireuit, and a counter/divider. The output froma 10 MHz
crystal controlled reference is multiplied and divided by
three npumbers computed by the microprocessor circuit.
The three numbers are a serial data stream of 84 bits: 14
bits divide the reference, 14 bits divide the variable, and
36 bits divide the VCO to the desired frequency. All are
under software control and respond to the front panel
frequency settings.

4.2.1.4 Internal Calibration Network Circuit

During the measurement portion of the auto calibration
cycle, the internal calibration network {(schematic 0103-
00-3000 sheet 2) measures five analog voltages, FGTST
and FGTST 100 voitages menitor the function generator
condition. THD, +PK, and —PK voltages monitor the
output assembly status. VLOOP monitors the phase
lock loop assembly status, The microprocessor circuit
monitors the digital equivalent of these voltage, and if
any are incorrect, they are corrected by applying an
analog calibration voltage from the DAC/sample and
hold network circuit.

A gixth voltage, the RAM backup battery {DVMBAT), is
tested during the power on sequence. If the voltage
tests low, the microprocessor circuit causes the display
to show “LOW BATT”. If the battery tests dead, the
Microprocessor circuitcauses the display to show “CAL
REQUIRED". There are no test points or adjustments in
this circuit (TP1 is not used).

4.2.1.5 DAC/Sample and Hold Network
Circuit

The DAC/sample and hold network circuit (schematic
0103-00-3000 sheet 5) supplies the control voltages for
the signal generator. The DAC/Sampie and Hold Net-

work Circuit consists of a digital 1o analog converter and
a demultiplexer. TP7 connects to the sample and hold
digital/analog output. There are no adjustments in this
circuit.

The digital to analog circuit (DAC) converts the binary
data from the microprocessor circuit into one of eight
control levels in the form of a stepped waveform.

The Demultiplexer converts the stepped waveform
containing the eight control lavels from the DAC into
eight separate analog control voltages. Four control
voltages, VOFSET, VPHASE, VSLEN, and VFREQ re-
spond to the front panel settings. The other four control
voltages VSINCAL, VAMCAL, VCGZERQ, and VIRIBAL
respond to calibration data from the microprocessor
circuit.

During the measurement portion of the auto calibration
cycle, SHCLK clocks the serial data (SHDATA} into the
(DAC). From this data, the eight analog calibration
voltages {8V and +5V) are produced which slightly
changes the normal outputs of the eight circuits during
the calibration portion of the auto calibration cycle which
changes the circuit output to correct the signal outputto
the internal frequency and voltage standards. The DAC
sample and hold network circuitand the internal calibra-
tion network circuit work together to glternately measure
and adjust a circuit. The serial data is stored in RAM until
the next auto calibration cycie. If the analeg calibration
voltage cannot change the measured voitage enoughto
bring it inte limits, the microprocessor circuit will gener-
ate an error message to be displayed. This error refers
1o the affected circuit.

4.2.1.6 Secondary Input/Output Network
Circuift

The secondary input/output network {schematic 0103-
00-3000 sheet 6) conditions and routes the Ext Freg In
signal to phase lock loop's reference frequency input.
This circuit squares the input signal and compensates
the signal for any nonsymmetry . It also routes the Syne
Qut square wave from the function generator assembly
through this circuit's 50€ driver to the front panel con-
nector. This circuit also routes the Med/NVCF In signal
directly 1o the phase lock lcop assembly and function
generator assembly. While The Sweep Qut is routed fo
the front panel from the function generator assembily.

To test the external frequency input cireuit, an external
signal must be connected to the Ext Freg In connector.
All test points and compoenents are lecated under the
shield. TP9 is the limited external frequency input. TP10
is the buffered external frequency. There are no adjust-
ments in this circuit.
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.2.1.7 Relay Driver Network Circuit.

1e relay driver network circuit (schematic 0103-00-

10 sheet 7) controls the relays used in the balanced
.J unbalanced output attenuater network and imped-
sce control circuits. Microprocessor data lines drive
‘s circuit. There are no test points or adjustments in this
scuit.

.2.1.8 Balanced Output Attenuator Net-
‘ork and Impedance Conltrol Gircuit

s gireuit (schematic 0103-00-3000 sheet 7) routes
Jtput signals to BAL output connectors. The relays in
is circuit are driven by the relay driver network circuit,
utput signals (BOUT1 and BOUTZ) from the output
ssembly are selected and routed through a -40 dB
tenuator as required by the amplitude setting at the
ant panel. The desired impedance of 135 or 800Q is
slected, and the signat is routed to the front panel BAL
annectors. There are no test points or adjustments in
iis circuit.

.2.1.9 Unbalanced Quiput Attenuator
‘'etwork and Impedance Control Circuit

1is cireult {schematic 0103-00-3000 sheet 7) routes
Jiput signals to UNBAL output connector The relays in
iis circuit are driven by the relay driver network circuit,
Atput signal (UBOUT) from the output assembly are
slected and routed through a 40 dB attenuator as
squired by the amplitude setting at the front panel. The
esired impedance of 50Q, 750 or 60042 is selected,
nd the signa! is routed to the front panel UNBAL
annector. There are no test points or adjustments in
'is clrouit.

+2.1.10 Power Supplies Circuit

hese circuits provides the ac and dc operating volt-
s for all circuits in the signal generator, The power
nlies circuit consist of a +8V power supply, =12V
=1 supply, £22V power supply, and VFD ac filament
Dby,

5V Power Supply. This circuit {(schematic 0103-00-

)00 sheet 8)supplies the +5 Vde for the TTL logic and

daycircuits inthe signal generator. Remove the jJumper

JAPB to isolate the +5V supply from the circuits .

12V Power Supplies. This circuit{schematic 0103-00-
)00 sheet 8) supplies the positive and negative 12 Vdc
r the signal generator. These power supplies are
ghlyregulated by a precision voltage reference source,
SEF, which is also used by the internal calibration
stwork. Remove the jumper JMP4 to isclate the +12V
ipply, and remove the jumper JMPS 1o isolate the -12V
ipply.

4

422V Power Supplies. This circuit {schematic
0103-00-3000 sheet 8) supplies the posttive and nega-
tive 22V used in the signal generator. The +12V supply
provides a reference voltage for the positive 22V
supply. This power supply cannol be isolated.

VFD AC Filament Supply. An unregulated ac voltage
(schematic 0103-00-3000 sheet 9) approximately 8
Vims supplies current to the display characters in the
Vacuum Fluorescent Display .

These power supplies have five iest points:

JMP4 is the +12 Vdc output.

JMP5 is the —12 Vdc Qutput,

JMPE is the +5 Vdc output.

TP14 is the +22 Vdc output.

TP15 Is the —22 Vdc output.

There are no adjustments in these circuits.

4.2.2 Front Panel

The front pane! provides operator interface to the signal
generator. |t allows the operator to input commands,
and provides the operator with a display showing output
signal parameters and equipment status. This assem-
bly containg the following circuits: '

Control Knob Circuit.
Display

Keyboard Circuit

Lighi Emitting Diode Circuit,

4.2.2.1 Controt Knob

The control knob {SW1 - schematic 0103-00-3001 shest
1) rotates continucusly in both directions. Knob values
dependonthe function, mode, and range selected. Two
output lines, BRKA and RKB, are pulsed at TTL logic
levels asthe knob is rotated. The microprocessor circuit
on the motherboard counts the pulses to determine the
amount of change. The microprocessor circuit detects
the knob’s direction by comparing the TTL logic level of
the signals and detecting the first one to change to a
new level. For clockwise rotation, RKA will change first,
and for counterclockwise rotation, RKE will change first.
The microprocessor circuit determines when the rota-
tion has reached the end of the range selected, in either
direction. If there is a further range in the direction the
knob is turning, the range wilt automaticaliy change. If
the range is at the limit, the limit vaiue wili be displayed.

4.2.2.2 Display

The front panel display (schernatic 0103-00-3001 sheet
1) receives its data via the quiet data bus QD5-7. The
display controller/driver {U1) receives a serial word of
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eight bits on the DISPDATA line. DSPCLK clocks each
bit, most significant bit (MSB) first. The serial word may
be either a display character or a control word, the MSB
determines which. The 64 possible combinations of the
remaining seven bits display standard ASCH upper
case characters or control various funciions and ad-
dresses. This display information drives the florescent
display. The display controller/driver will retain only the
rost recent data received.

The display circuit is supplied by its own +15 Vdc
regulator (VR1} which uses the +22V for its input. The
florescent display filament receives its power from the
9vac supply. Both voltages originate from the power
supply on the motherboard.

4.2.2.3 Keyboard Circuit

The keyboard circuit {schematic 0103-00-3001 sheet 2)
consists of 48 push buttons in a eight-column, six-row
matrix. The control signal FPREG lalches the quiet data
bus QDO-2 lines into the decoder. The decoder selects
one of the six rows and applies +5 Vdc. If any key is
pressed on that row, the +5V will appear on one of the
keyboard bus lines P10-P17. The microprocessor cir-
cuit on the motherboard determines which key has been
pushed by analyzing the position of the decoder when
detecting +5Y on a column (keyboard bus lines P10-
P17).

4.2.2.4 LED Circuit

The LED circuit {schematic 0103-00-3001 sheets 2 and
3) consists of 18 LED's that indicate the mode and
function selected. The contrel signal FPS permits quiet
address bus QAD and QAT to select one of the four least
significant outpuis of the decoder. Control signals
CLOCKG and CLOCK 1 of the decoder sequentially
strobes an 8-bit nurnber from quiet data bus (QD0-7)
into both latches. Each bit (QD0-7) entered into the
latches will turn on the LED Indicator related to that bit.
Control signal FPREG illuminates the UNLK LED and
ON/OFF LED in the same way. Once the LED is set, it
remains on until a change occurs. Pressing a key
associated with a LED will latch new data. The previous
LED will turn off and the new one will turn on.

The Power On/fOff switch connecis the line voltage to the
transformer located in the rear panel. The CT (center
tap) connector provides a neutral connection for the
balanced output connectors.

4.2.3 Function Generator

The function generator produces the Mode! 288's square
and triangle waveforms. The triangle drives the sine

converter on the the phase lock loop asgembly. The unit
routes the triangle and square waves io the output
assembly for selection and amplification. The function
generator's input registers decodes digital conirol sig-
nals from the microprocessor circuit for use in selecting
and maintaining frequency, symmetry, swesp, and
modulation. The VCF In {frequency madulation) allows
an externai signal to conirol the frequency of the func-
tion generator. The function generator also provides the
Syne Out and Sweep Out signals. The function genera-
tor includes the following circuits:

Voltage Controlled Generator {(VCG} Summing
Amplifier

Sweep Generator

Symmetry Control

VCG Current Sources

High Freguency Compensation
Comparator

Frequency Range Switches
Capacitance Multiplier

Triangle Buffer

Auto Calibration

4.2.3.1 VCG Summing Amplifier

The voltage controlied generator, VCG, (schematic 0103-
00-3004 sheet 2) produces avoltage thatis the negative
surn of its input control voltages. The input control
voltages can consist of up to five analog signals:

Fixad frequency set point (VFREQ) originating from
the motherboard's DAC/sample and hold network.

Calibration voltage (VOCGZERO) generated by the
DAC/ sample and hold network on the mother-
board.

Feedback control {VLOOF) supplied by the phase
lock loop fiiter on the phase lock loop assembly.

Sweep voltage (SWEEP) generated by the sweep
generator {if selected).

Modulating signal (MOD IN) originating at the VCF
In connector and routed from the secondary input/
output netwark on the meotherboard (if selected).

These control voltages surmmed by the amplifier pro-
vide an accurate dc voltage (VSUM), test point TPZ, for
symmetry control and aulo calibration circuit. There are
no adjustments in this circuit.

4.2.3.2 Sweep Generator

The sweep generator (schematic 0103-00-3004 sheet
2) produces the sweep voltage (0 to-8V) for the function
generater. In addition, the sweep generator supplies

4.5
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‘*he sweep output ramp te the Sweep Out connector. The
operator, via the front panel, sets the sweep start and
stop frequency, as well as, the sweep time. The micro-
arocessor clreuit interpret and routes the data to the
sweep generator The microprocessor circuit determines
the correct data (byte) to set the sweep generator DAC
to produce a voltage that sets the function generator to
the start frequency. Then the microprocessor steps
DAC, in tum the function generator, to the stop fre-
quency at a rate dependent on the sweep time. At the
stop frequency, the microprocessor resets the sweep
generator to the start frequency. Ancther portion of the
sweep generator's DAC produces a ramp proportional
to the sweep frequency. A calibration voltage (VSLEN)
from the DAC/sample and hold circuit provides a cor-
rection voltage to the sweep DAC, The voltage (VSLEN)
is generated when the internal calibration circuit, during
the auto cal cycle reads the sweep ocutput and makes
corrections to the sweep generator. The microproces-
sor circuit stores the correction value as VSLEN which
nrovides the reference voltage for the sweep generator
DAC.

4.2.3.3 Symmetry Control

The symmetry control (schematic 0103-00-3004 sheet
3) provides control of the generated waveform's sym-
metry. VCG surmming amplifiers divide the signal VSUM
into two signals. One signal controls the one half of the
waveform; the other signal controls the other half or the
waveform. If the symmetry setling remains at 50%
{symmetrical waveform}, each signal receives the same
amplification. As the symmetry setting changes from
30%, in either direction, one signal receives greater
amplification and the other receives less amplification.
Zontrol lines QWD0-7 from the microprocessor circuit
~ontrol the outputs from the DAC which in turn set the

ain of the VCG amplifiers. The two symmeitry control
uUtputs (+FCV and -FCV) drive the VO G current source
and high frequency compensation circuit. The auto cal
circuit also receives inputs from these two lines. This
circuit has two test points: TP3 monitors the positive
function control veltage (+FCV) and TP4 monitors the
negative function control voltage (-FCV). There are no
adjustments in this circuit.

4.2.3.4 VCG Current Sources

The VCG current sources {schematic 0103-00-3004
sheet 4) converts the +FCV and —-FCV voltages from the
symmetry control into two currents {ISWITCH+ and
ISWITCH-) for use by the comparator circuit. The posi-
tive current {(ISWITCH+) fiows into the comparator, and
the negative current (ISWITCH-) flows from the com-

parator. At 50% the current flow is equal fiow to and from
the comparator. However, if the symmetry setting is not
50%, the current flow will be unsymmetrical.

This circuit has four test points. TP5 is the VCG current
sources positive reference voltage. TP8 is the VCG
current sources negative reference voltage. TPG is the
positive integrator voltage source current flow into the
comparator circuit. TP7 is the negative integrator volt-
age source current fiow out of the comparator circuit.
There are no adjustments in this circuit.

4.2.3.5 High Frequency Compensation

The high frequency cormpensation circuit (schematic
0103-00-3004 sheet 4) oifsets any internal cirguit time
delays in the function generator circuit on the 200 kHz
to 2MHz and 2MHz to 20 MHz frequency ranges. At
higher frequencies, the time it takes to control or calcu-
late the shape of the waveform, as well as the rise and
fall times, and levels takes ameasurable part of the time
required by the waveform. A calculated value (+COMP
and -COMP) compensates for the time delay by slightly
altering the +FCV and -FCV signals from the symmetry
control circuit at the comparator. The +COMP and
-COMP output signal drives auto calibration circuit,
There are no test points or adjustments in this circuit.

4.2.3.6 Comparator

The comparater circuit {schematic 0103-00-3004 sheet
7y combinesthe input signal representing the frequency
set point (+COMP and —COMP), and compares it with
the actual triangle waveform being generated by the
current flows (+Vi and —VI). As the output triangle
reaches the positive peak set point, the comparator
switches the output signal (SQWAVE) to a negative
level. When the triangle reaches the negative peak,
SQWAVE switches to a positive value. SOWAVE is used
as the source square output wavetorm, and SYNC OUT
signal. The switching SQWAVE signal alternately per-
mits the current from the VCG Current Scurces Circuit to
flow into then out of the Comparator Circuit current
sense point (TRINODE). This carefully controlled alter-
nating current flow is sensed in the Triangle Buffer Cir-
cuit as a triangle wave (TRIOUT). During the control part
of the auto calibration cycle, VTRIBAL is adjusted to the
necessary voltage to insure a symmetrical triangle sig-
nal is measured by the measurernent part of the auto
calibration cycle. This circuit has two test points. TP13
is reference square wave, or the level the triangle must
reach in order to switch. TP14 is the switched square
wave. TP1§ is the Square Wave output. There are no
adjustments in this circuit.
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4.2.3,7 Frequency Range Switches

The frequency range switches (schematic (103-00-
3004 sheet 5] selects the four switchable range capaci-
tors for the Model 288's five upper ranges. The micro-
processor circuit via the function generator’s datalatches
selects the capacitors. On the 20 MHz range, the
capacitance consists of approximately 50 pF (15 pF
plus stray capacitance) permanently connected to the
input of the triangle buffer (TRINODE). For the 2MHz
range the microprocessor circuitadds 440 pF in parallel
with the existing 50 pF (=500 pF total). For the 200 kHz
range, the microprocessor circuit adds to 0.0047 pF in
parallel with 440 pF (=0.005 pF total). For the 20 kHz
range, the microprocessor adds 0.047 uFin parallel with
0.0047 uF (=0.05 uF total). For the 2kHz range, the
microprocessor adds 0.47 pF in parallel with 0.047 pF
(=0.5 yF total). On the 200 Hz range and below, the
capacitance multiplier {paragraph 4.2.3.8) selects the
range "capacitors”.

When the Model 288 produces an unsymmetrical wave-
farm, the frequency range divides by 10. The micropro-
cessor circuit automatic compensates for this by pro-
gramming the next higher range.

4.2,3.8 Capacitance Multiplier

Lower frequencies reguire larger capacitors that often
fail to maintain the precise value over time needed for
accurate frequencies. To eliminate the need for large
capacitors, the Model 288 uses a capacitance multiplier
{schematic (0103-00-3004 sheet B) which controls the
current at the TRINODE point. When the VCG current
source suppiies current {(+Vi) to the comparator, the
capacitance multiplier draws a portion of the current
from the TRINODE point. When the VCG current source
draws current (-VI} from the comparator, the capaci-
tance multiplier adds current to the TRINODE point.

This effectively decreases the amount of current to the
range capacitor, which decreases the time it takes for
the capacitor to charge 16 the comparator sense point;
making the frequency lower. Microprocessor circuit
data lines, routed through the function generator's data
latches, select the capacitance multiplier's control line,
TP11 is the capacitance muiltiplier output. There are no
adjustments in this circuit.

4.2.3.9 Triangle Buffer

The triangle buffer (schematic 0103-00-3004 sheet 6)
amplifies the triangle generated by charging and dis-
charging the range capacitor. The buffer output (TR!-
QUT) drives the comparator sense point, the waveform

selector on the output assembly, and the sine convertor
on the phase lock loop assembly.

The auto cal circult measure the friangle balance
(TRIBAL) relative to the triangle buffer's ground (TRI-
COM) and produces a triangle balance voltage
(VTRIBAL) that adjusts the comparator. The Model 288
stores the triangle balance voltage in the microproces-
sor circuit, The stored value changes only during the
auto cal cycle.

4.2.3.10 Auto Calibration

The function generator's auto calibration circuit (sche-
matic 0103-00-3004 sheet 4) selects and buffers six key
points on the function generator assembly during the
auto cal cycle. The circuit's output {(FGTST) drives the
units internal calibration network on the motherboard. in
addition, another circuit amplifies the FGTST by +100
and route it to the internal calibration network. There are
noc test points or adjustments in this circuit,

4.2.4 Phase Lock Loop Assembly

The phase lock loop assembly contains three blocks:
the phase lock loop itself, the sine convertor, and the AM
modulator, The phase lock loop selects and locks tri-
angle or square wave signal to internal or external
reference. The sine convertor transforms the triangle
into the sine wave. The AM modulator controls the
amplitude modulation of the sine wave signal. All the
control lines for this assembly originate from the micro-
processor circuit and transfer through the assembly
data latches.

4.2.4.1 Phase Lock Loop

Phase lock loop circuit consists of the sine-Z-cross
circuit, the source selector circuit, the phase compara-
tor circuit, the phase comparator circuit, the charge
pump circuit, and the lock loop filter circuit,

Sine-Zero-Crossing Detector

The sine zero crossing detector (schematic 0103-00-
3003 sheet 2) converts the sine wave (SIN 3) from the
sine buffer into a square wave As the sing wave passes
through its zero crossing point, the output from the
crossing detector changes its dc level, thus producing
the square wave. This square wave drives the source
selector for the phase comparator. All test points and
components are located under the shield. TP1 is the
sine wave zero crossing output. There are no adjust-
rnents in this circuit.

Source Selector
The source selector circuit {schematic 0103-00-3003

47
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sheet 2) selects the reference frequency source for the
shase comparator. The source selector selects from
wo reference frequency sources:SYNTH the internal
requency synthesizer or BXFREQ the external refer-
snce source from the Ext Freq in connector, The selec-
or also selects one of the two available variable fre-
juency waveforms: SQWAVE (square wave) and SIN3
sine wave). When using the internal frequency refer-
ace, the comparator receives the square wave as the
ariable frequency waveform. When using the external
requency reference, the comparator uses the zero-
srossed sguare wave as the variable frequency (tri-
angle and sine wave functions) or square wave (square
wave function). The front panel circuitthrough the micro-
processor circuit controls the signal selection and rout-
ing. All components are located under the shield. TP2 is
the buffered external reference frequency {external
signal must be connected to EXT FREQ IN). TP3 is the
frequency synthesizer output. There are no adjustments
in this circuit.

Phase Comparator

The phase comparator circuit (schematic 0103-00-3003
sheet 2) compares the reference frequency signal and
the variable frequency signal and produces an output
sased on positive edge arrival times of each selected
signal. The comparator generates three output condi-
dons on the output lines VLAGR and VLEADR.

1. - The reference signal and generated wave-
form arrive at the same time.

2. The reference signal leads the generated
waveform.

3. The reference signal iags the generated wave-
form,

VLAGR and VLEADR drives the charge pump. All
somponents are located under the shield. There are no
iest points or adjustments in this circuit.

Charge Pump

The charge pump circuit{schematic 0103-00-3003 sheet
3) controls the current flow to and from the lock-loop
iilter. The two output line from the phase comparator
VLAGR and VLEADR) regulates the charge pumps
surent fiow. Current flow represents the difference
setween the selected reference frequency signal and
he variable frequency signal which is set from the front
xanel. The current pulses briefly during the positive
:dge comparison and then stops. The time difference
Jetween the input signals VLAGR and VLEADR deter-
nine the amount of current pumped to the lock-loop
ilter The arrival order of the input signal VLAGR and
/LEADR determine the direction of the current flow. I
he signals arrive atthe same time, nocurrentis pumped

-8

to the lock-loop filter. All test points and components are
located under the shield. TP7 is the variable lag refer-
ence. TP8 is the variable lead reference. There are no
adjustments in thig circuit.

Lock-Loop Filter

The lock-loop filter circuit (schematic 0103-00-3003
sheet 3) converts the current flow from the charge pump
into an error voltage (VI.OOP) for the function genera-
tor's VCG summing amplifier. The filter smooths the
pulsing current flow into a voltage that is the average of
the current pulses. The error voltage is positive when the
average current is flowing from the filter and negative
when the average current is flowing into the circuit. The
error voltage VLOOP gradually changes the VCG
summing amplifier's output signal (VSUM) changing
generators frequency closer the reference frequency.

Under certain conditions the microprocessor circuit
disconnects the VLOOFP error signal from the VCG
summing amplifier. If the reference to variable fre-
guency difference is too great which generates an even
greater error in the opposite direction the microproces-
sor circuil turns on the UNLOCK indicator at the front
panel and disconnects the VL.OOP signal. When FM or
Sweep modulation is selected at the front panel, the
VLOOP signal is disconnected, but the UNLOCK indi-
cator is not turned on.

The microprocessor circult varies the characteristics of
the lock-loopfilter characteristics based onthe selected
frequency. During the auto cal cycle, the internal cali-
bration network produces a correction voltage
VPHASE.that fine tunes the lock-loop filter. TPS is the
phase lock loop error voltage. There are no adjustments
in this circuit.

4.2.4.2 Sine Convertor

The sine convertor consists of three circuits: the variable
supply, the sine convertor itself, and the sine buffer.

Variable Supply

The variable supply {schematic 0103-00-3003 sheet 57
produces an isoiated £12V used only by the sine con-
verter, To provide minimum sine distortion, the internal
calibration network on the motherboard measures the
sine distortion and produces a correction voltage VSIN-
CAL whichfine tunesthe sine convertor by adjusting the
variable supply. There are no test points in this circuit.
R97 provides course adjustment of the variable supply.

Sine Converter

The sine convertor (schematic 0103-00-3003 sheet 4)
transforms the triangle (TRIOUT from the sine buffer)
into a sine wave. The sine convertor usesthe logarithmic


https://www.manualsplus.com/

—_—

———

d

1

* 1

3

1

response characteristics of the ten maiched diodes to
approximate a sine wave currentoutput SINCO. TP131is
the sine wave converter output. R33 adjusts the input
ieve! of the sine converter.

Sine Bufter

The sine buffer {schematic 0103-00-3003 sheet 4)
converts the sine current supplied by the sine converter
into two sine wave signals {SIN1 and SIN3). Signal SIN1
drives the function selector on the output assembly, and
provides the carrier for the X-Y multiplier (AM). Signal
SIN3 is routed to the phase lock-loop's sine zero-
crossing Circuit. TP10 monitors the sine wave buffered
output. RB4 adjusts signal dc level. R208 adjusts sine
wave amplitude.

4.2.4.3 Amplitude Modulator

The amplitude modulator consists of two circuits: the X-
Y multiplier and the AM buffer.

X-Y Multiplier Circuit,

The X-Y multiplier {(schematic 0103-00-3003 sheet 5) is
a transconductance amplifier that produces ditferential
currents that drive the AM buffer. The sine buffer from
the sine convertor provides the multiplier's carrier (X)
input SIN1. The external Mod In signal supplies the
circuit's modulation (Y} input MOD IN. During the auto
cal cycle, the Model 288's internal calibration network
measures the +PK and -PK signals (peak detector on
the output board). The microprocessor circuits stores a
correction value based on the measurement. During the
control cycle, the DAC/sample and hold circult converts
the value into a voltage VAMCAL that fine tunes the %-
Y multiplier. There are no test points in this circuit. R102
provides course adjustiment of the sine wave input.
R108 provides course adjustment of the modulation
signal input.

AM Bufter

The AM buffer (schematic 0103-00-3003 sheet 5) is a
differential amplifier that combines the two signais from
the X-Y multiplier into one symmetrical around zero
signal. The voliags level is compatible with the other
signals selected at the output assembly. TP12 monitors
the AM buffer output. R125 provides dc level offset
adjustment.

4.2.5 Output Assembly

This assembly contains circuits that select the wave-
form, set the output level of the waveform, and provide
waveform amplification. All waveforms can be de offset
Waveform selection, amplitude, and dc offset are set
fromthe front panel and processed by the microproces-

sor circuit. The assembly input registers read the data
from the microprocessor circuit and routes the control
lines tothe circuits. This assembly contains the following
circuits: i

Function Selector.
Preamplifier.
R-R2 Ladder.
Power Amplifier.
-20dB Attenuator,
Balanced Drivers.
Peak Detector.

4.2.5.1 Function Selector

The function selector (schematic 0103-00-3002 sheet 2)
selects and routes either the sguare wave, triangle
wave, sine wave, or amplitude modulated signal to the
preamplifier. The triangle wave TRIOUT from the func-
tion generator assembly, sine wave SIN1 from the phase
lock loop assembly, and ampiitude modulated signal
AMSIG form the phase lock loop assembly are un-
changed. But, the sguare wave SQWAVE from the
function generator assembly is shaped, and its ampli-
tude set fo the same level as the other signals. The
output level from the function selector for all waveforms
is 2Vp-p. The front panel selections, processed by the
microprocessor circuit, select and route the waveforms
to the preamplifier. TP1 is the shaped sguare wave
input. There are no adjustments in this circuit.

4.2.5,2 Preamplifier

This circuit {schematic 0103-00-3002 sheet 2) amplifies
the selected 2Vp-p waveform (square wave, triangle
wave, sine wave, and amplitude modulation signal)
from thé-function selector to a BYp-p signal (PREAMP)
which drives both the R-R2 Ladder and the Peak De-
tector . TP2 is the preamplifier output. C22 adjusts fre-
guency peaking.

4.2.5.3 R-R2 Ladder

The R-R2 ladder digital binary attenuator {schematic
0103-00-3002 sheet 2) provides 0 10 20 dB of variable
attenuation of the output from the preamplifier. With the
exception of the first step of attenuation, each selected
step doubles the attenuation of the previous step. At-
tenuation depends on the front panel selections and
microprocessor circdit processing. There are no test
points or adjustments in this circuit.

4.2.5.4 Power Amplifier

The power ampilifier, 2 fixed gain, wide-band inverting
amplifier with a push-puli complimentary symmetry

4-9
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autput stage, (schematic 0103-00-3002 sheet 2) pro-
/ides the gain and drive needed for the balanced and
Jnbalanced outputs and —20 dB attenuator. The ampli-
Jer receives its input (PA IN) from the R-R2 ladder.
Another input, VOFST, supplies the dc offset level.
/OFST also allows the internal calibration network
“wrough auto cal to correct for amplifier aging and
amperature effects. Two diodes, CR29 and CR30,
arotects the four output fransistor that drive the output.

4.2.5.5 =20 dB Attenuator

The —-20 dB attenuator circuit {schematic 0103-00-3002
sheet 8) reduces the power ampiifier PA OUT level by
zither 0dB or —20 dB. The microprocessor circuit selects
he attenuator based on the output level selected via the
-ont panel. This attenuator together with the R-R2 lad-
jer and the —40 dB attenuator on the balanced and
unbalanced network sets the output level, There are no
test points or adjustments in this circuit.

4.2.5.6 Unbalanced and Balanced Drivers

This circuit (schematic 0103-00-3002 sheet 6) routes
the signal from the —20 dB attenuator to either the
unbalanced output, UBOUT, or the balanced drivers.
TP6 is the negative balance driver output, TP7 is the
nositive balance driver output. There are nc adjust-
ments in this circuit. The unbalanced signal is routed to
the unbalanced output attenuator network and imped-
ance control circuits on the A2 Motherboard unchanged
as {(UBOUT). The unbalanced signal (UNBAL OUT) is
routed through two complimentary drivers which pre-
duces two 180° out signals, BOUT1 and BOUTZ. Both
signals drive the peak detector and balanced output
attenuator network and impedance control circuits on
the motherboard.

4.2.5.6 Peak Detector

During the autc cal cycle, the peak detector circuit
{schematic 0103-00-3002 sheet 7} processes four sig-
nal lines generated on the output assembly, The peak
detector circuit consists of the input selector and its
positive and negative peak detectors, as well as a
harmonic distortion notch filter.

For ac measurements the input selector routes one of
the four inputs to the peak detector: preampilifier output
PREAMP, balanced driver outputs BOUT 1 and BOUT2
. and power amplifier output PAQUT. The peak detector
senses the positive and negative value and produces a
de¢ equivalent value for the internal calibration network.
For dc measurements the input selector chooses one of
the four inputs and routes it directly to the +PK The sine
wave from PREAMP drives the harmonic distortion notch
filter whose output voltage, THD, represents the sine's
distortion content. The voltage THD corrects for minor
distertions in the sine convertor circuit

TP8 is the total harmonic distortion notch filter output.
TPS is the positive peak detector output {not measur-
able). TP10 is the negative peak detector output (not
measurable). There are no adjustments in this circuit.

4.2.6 Rear Panel

This assembly {refer to the instrument schematic 0004-
00-0510) provides the operator with fine power connec-
tion, voltage selection facilities, fuse protection, and
GP1B connection. The selected input line voltage of 100/
120/220/240 Vac is converted to =8 Vac, =32 Vac, and
=b2 Vac for use by the individual power supply circuits
located on the A2 Motherboard Assembly, =8 Vac is
provided to the Front Panet Assembly for display power.
Front Panel Assembly provides On/Off switching.
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5.1 CALIBRATION
This section contains the Model 288's calibration proce-
dures (paragraph 5.2).

Wavetek maintains a factory repair department forthose
customers not possessing the necessary personnel or
test equipmenit to calibrate or repair the instrument.
Before returning the instrument, contact the Customer
Service Department by calling or writing:

Wavetek San Diego, Inc.
8045 Balboa Ave.

San Diego, CA 92123
Telephone: (618) 279-2200
TWX: (210) 335-2007

The Model 288 provides the user with two calibration
methods: Auto Cal and Calibrate.

5.1.1 Auto Cal

Auto Cal (autormatic calibration) provides a quickmethod
of calibrating the Mode! 288 without using external test
eqguipment. Auto Cal does not require opening the
ingtrument or making adjustments. Use Auto Cal when
Model 288 accuracy is critical, long term instrument
storage, following drastic changes in the environment,
or when the operator believes Auto Cal is necessary.
Paragraph 5.3.1 describes the Auto Cal procedure.

5.1.2 Calibrate

The calibrate mode provides a more extensive method
of calibrating the Model 288 using external test equip-
ment. Calibrate does require opening the instrument
and making adjustmenis. Use Calibratie when the
Model 288 displays "CAL REQUIRED" or “FAILED AUTO
CAL", whenthe Model 288 has been repaired or fails the
Performance Verification procedure (Paragraph 2. ), or
when routine calibration is scheduled. Paragraph5.3.2
describes the Calibrate procedure,

SECTION
CALIBRATION PROCEDURE

5.2 AUTO CAL PROCEDURE

To Auto Cal the Mode! 288, perform the following steps,
Auto Cal requires no external test equipment, in fact,
nothing must be connected to the input cennectors
otherwise the Auto Cal circuitry could miscalibrate the
instrument. Alsc, disconnect all outputs from the instru-
ment otherwise the sudden changes in the instrument's
output waveforms could damage exiernal equipment.

1. Turnonthe Model 288 and allow it to warm up for 20
minutes. Pressing the Calibrate key prior to the 20
minute warm up time displays the count-down time
to Auto Cal. The instrument automatically Autc Cals
after the 20 minute count down, However, pressing
any other key during the count down aborts Auto Cal
and returns the instrument to normai. operation.

Remember to remove all input and output connec-
tions to the Model 288 before pressing Auto Cal,

2. Press the Calibrate key and allow the unit time to
complete the Auto Cal. When completed success-
fully, the Model 288 displays AUTOCALIBRATED
and the unit returns toits last setting. 1f the Auto Cal
fails the Model 288 displays an error message
which identifies the parameter - ERR {Keyword). If
this occurs occasionally, try to Calibrate the unit
again, Note the error keywords andreport the errors
when the unit is returned for scheduled mainte-
nance.

5.3 CALIBRATE PROCEDURE

To calibrate the Model 288 perform the following steps.
This procedure contains five separate steps which the
iModel 288 guides you through. If a specific step needs
adjustment, use the cursor key to advance to the de-
sired step.

5-1
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Table 5-1. Recommended Test
Equipment

Test Equipment

Recommended
Model

Scope

Tektronix 2465 or equiv.

Distortion Analyzer

Hewlett Packard 89038 or
equliv.

Digital Voltmeter

Not Critical

‘unction Generator

Not Critical

“hase Meter (optional)

Hewlett Packard 5335A or
Hewlett Packard 3575A

NOTE

Use rear panel for all ground connections un-
less otherwise specified.

All indications and waveforms are referenced to
chassis ground unless otherwise specified,

“TEP 1 Initial Setup

Remove five top cover screws.

NOTE

Keep the top shield and top cover in place
during the procedures except when necessary
to make an internal adjustment.

2. Perform the turn-on procedures as shown in para-

graph 2.3.3..

WARNING

Dangerous voltages are present with the
covers removed. Where maintenance can be
performed withotit power applied, the power
should be removed. Battery voltage 1s pres-
ent even with AC power cable removed.

Verify the Model 288 display flashes CALIBRATING
then indicates USER SN XXXX or USER SN O.

©'\S1

MOTHERBOARD

FUNCTION GENERATOH BOARD

PLL BOARD H*.Cr:zM L_! Hegi J,_l
R125 R108 R64 F%s Ra7
OUTPUT BOARD
M orr)
FRONT PANEL KNOB

Figure 5-1. Calibration Locaiion

Slide the top cover back. Press and hold down the
internal calibration switch 81 (figure 5-1) while
pressing the front panel CALIBRATE key.

Verify the Model 288 display indicates WVTK SN
XXHKKXKX or WYTK SN 0. Press the front panel —»>
CURSOR key.

STEP 2 Adjust Square Wave
Before performing any adjustment procedure, the initial
setup (Step 1 of this procedure) must be compieted.

1.

Verify that the Model 288 display indicates USER
SN XXXX or USER SN 0.

Verity that the: Model 288 display flashes CALI-
BRATING then“indicates PEAKING C22,

Connect the test equipment as shown in figure 5-2.

MODEL 288

SCOPE

L

INPUT

df
!UNBAL out ‘}T
EDTHROUGH

50Q FE

Figure 5-2. Square Wave Adjust Setup
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4. Set the scope controls to display the Model 288
output. Verity thatthe scope displays peak-to-peak
aberrations are greater than 3% and less than 5%.

If incorrect, adjust C22 {figure 5-1) until the reading
is within specified limits.

5. Onthe Model 288,
Press the —> Cursor key. Verify the display

flashes CALIBRATING then indicates R33, 97, 64
VSINE XX .

STEP 3 Adjust Sine Wave.
i. Connect the test equipment as shown in figure 5-3.

DISTORTION
MODEL 288 ANALYZER SCOPE
[ oo— M
% | INPUT ;
[ T UNBAL OUT \ | INPUT| TRIG

<
500 FEEDTHROUGH

Figure 5-3. Sine Wave Adjust Setup

2. Set the distortion analyzer controls to display the
Model 288 output signal Total Harmonic Distortion
(THD) in dB.

3. On the Model 288, slowly adjust the Front Pane!
Knob (figure 5-1) until the THD as displayed on the
distortion analyzer is minimum. Verily that reading
is < - 50 dB at 10 kHz.

If correct, proceed {o STEP 3 Adjust Amplitude.

4. If incorrect, set the scope controls to display the
distortion analyzer output.

Adjust R33 {figure 5-1) untit waveform peaks are
clearly visible in the residue.

Adjust B97 until waveform peaks are symmetrical,
one above the average value of the residue signal
and one below.

5. Adjust R33 until the peaks disappear back into the
residue.

6. Observe the overall ripple in the residue in the are
of the waveform zero crossings as displayed on the
scope. Turn the Model 288 Front Panel Control

Knob CW unti! the waveform peaks are clearly
visible in the residue and repeat step 6.

If the overall ripple has decreased, continue the
procedure always turning the Model 288 Front Panel
Knob CW.

It the overall ripple has increased, continue the
procedure always turning the Model 288 Front Pane!
Knob CCW.

7. Repeat steps 5 and 6 until:

The amplitude of the overall ripple in the residue
signal is minimum as displayed on the scope.
The THD as measured on the distortion analyzer is
<-—50dB.

Disconnect the test equipment.

Connect the digital multimeter + lead to TP10 and -
lead to TP11. Verity that the digital multimeter
displays <1 mvdec.

If incorrect, adjust R64 untit the reading is within
specified limits.

10. On the Model 288, press the —» Cursor key. Verify
the display flashes CALIBRATING then indicates
SIN AMP R208.

STEP 4 Adjust Amplitude

1. Connectthe test equipment as shown in figure 5-4.

SIGNAL
SOURCE
—
OUTPUT
MOD INJ
Figure 5-4. Adjust Amplitude Setup
2. Verily that the digital voltmeter reads 7.071 Vrms

+ 100 mvrms.

If incorrect, adjust R208 {figure 5-1) uniil reading is
within specified limits.

53
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3.

On the Model 288,
Press the —> CURSOR key.

Verify that the display indicates CALIBRATING
for approximately 5 seconds.

Verify that the display indicates ADJ AM POTS.

STEP 5 Adjust Amplitude Modulation

1.

Connect the test equipment as shown in figure 5-5.

_ MODEL 288 SCOPE

INPUT

]UNBAL ouT

5082 FEEDTHROUGH

Figure 5-5. Adjust AM Setup

5-4

Set the scope controls to display the Model 288
output. Verify the scope displays carrier null with
<50 mVp-p AC ripple and <6 mVdc offset.

If carrier nullis incorrect, adjust R108 (figure 5-1) for
minimum indication..

If DC offset is incorrect, adjust K125 until reading is
within specified limits.

On the Model 288,
Press the —» CURSOR key.

Verify that the display flashes CALIBRATING for
approximately 1 second. then displays AM
MOD NULL.

Connect a jumper between AYTP11 and TP13.

Connect a 50Q BNC cable between the Sync Out
and the Mod/VCF In connectors

Verify that the scope displays carrier null with <20
mvVp-p AC ripple.

if incorrect, adjust R102 for minimurn indication
On the Model 288,
Press the —> Cursor key.

Verify that the display indicates CALIBRATING
for approximately 5 seconds.then displays
PHASE 0 XX, XXX

STEP6 AdjustPhase

1.

Connect the test equipment as shown in figure 5-6.

SIGNAL

SOURCE MODEL 288 SCOPE

{ B

OUTPU;T 5 CH1CH?Z

;:JNB;\L Ut
N/

FREQ IN

AW
500 FEEDTHROUGH

Figure 5-6. Adjust Phase Setup

2. Setthe signal spurce controls as follows:

Set Function to Sine.
Frequency to 2kHz.
Cutput Level to 5V p-p.

3. Set the scope controls as follows:

Trigger to channel 1.

Channel 1 and 2 vertical controls so that
settings are identical, ang waveforms are
displayed.

Channel 1 and 2 horizontal controls so that
seitings are identical, and waveforms are
displayed.

Adjust the cdntrols to accurately superimpose
both waveforms.

Select channe! 2 Invert.
Select 1 and 2 Add.

4. Onthe Model 288,

Adjust the Front Panei Knob to null the added
waveform on the scope display.

Press the —> CURSOR key.

Verity that the display flashes CALIBRATING for
approximately 1 second.

Verify that the digplay indicates PHASE +180
XX XXX,

5. Set the scope controls as follows:

Set Channels 1 and 2 Add to Off.
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Channel 1 and 2 vertical controls so settings 8. Set the Signal Source controls as follows:

. ical . _ |
are identical, and waveforms are displayed Function to Square,
Channet 1 and 2 horizental controls so setiings c to 2kHz
are identical, and waveforms are displayed. requency fo '

Adjust the controls to accurately superimpose Output Level to 5V p-p.

both waveforms. 9. Set the scope controls as follows:
Select channel 2 normal {non-invert). Trigger on channel 1.
Set Channels 1 and Channel 1 and 2 vertical controls so settings

;a On the Model 288 are identical, and waveforms are displayed.

Adjust the Front Panel Knob to null {minimum
displayed signal) the added waveform on the
scope display. Adjust controls to accurately superimpose both

Press the —> CURSOR key. waveforms.

Verify that the display flashes CALIBRATING for
approximately 1 second then displays PHASE Select 1 and 2 Add.

=180 XX, XXX. 10. On the Model 288,

Adjust the Front Panel Knob to null {minimum .
displayed signal) the added waveforrm on the Adjust the Front Panel Knpb to null the added
waveform on the scope disptay.

scope display.
Press the CALIBRATE key.

7. Onthe Model 288, .
Press the —> CURSOR key. \Cr‘)?:r:y that the display indicates CALIBRATION
Verify that the display flashes CALIBRATING for
approximately 1 second then displays SQ
PHASE 0 XX, XXX.

Channel 1 and 2 horizontal controls so settings
are identical. and waveforms are displayed.

Select channel 2 Invert.

11. Remove the power and disconnect the test equip-
ment. Install top cover .

£-5
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6.1 INTRODUCTION

This section provides a methed of troubleshooting the
Mode! 288 to the circuit level. The Model 288 uses
several "“tools” in addition to conventional operating
failures, such as blown fuses and nonoperating func-
tions. The Model 288 produces error messages which
this section uses to guide you to a probable faulty block.
Also, the Model 288's performance verification proce-
dure (paragraph 2.3.5) tests the units operating para-
meters. If the unit fails any one the the performance
verification tests, proceed to the manual calibration
procedure (section 5). -

6.2 FACTORY REPAIR

Wavetek maintains a factory repair department for those
customers not possessing the necessary personnel or
test equipment to maintain the instrument. If an instru-
ment is returned to the factory for calibration or repair,
a detailed description of the specific problem should be
attached to minimize turnaround time.

6.3 BEFORE STARTING

No troubleshooting guide can possibly cover all the
potential problems, the aim of this this section is to guide
you to a figure that represents each of the Model 288's
assemblies. These figures contain information about
unit setup and test conditions for test point on the
assernbly. Also, it is necessary to become familiarize
with the instrument by reviewing the function descrip-
tion and the detailed circuit description (section 4) in
conjunction wit the schematics (section 7). Successful
troubleshooting depends upon understanding the ¢ir-
cuit aperation within each function block as well as the
block relationships.

6.3.1 Inspection

Before before beginning the troubleshooting proce-
dure, use the following inspection procedures to locate
obvious malfunctions with the Mode! 288.

1. Inspectall external surfaces of Model 288 for physi-
cal damage, breakage, loose or dirty contacts, and
missing components.

SECTION
TROUBLESHOOTING

2. Remove top cover, shield, and bottom cover to
access components.

WARNING

The Model 288 contains high voltages. Alter
power is removed, discharge capacitors to
ground before working inside the instrument
to prevent electrical shock.

CAUTION

Do net disconnect or remove any board assem-
blies in the Model 288 unless the instrument is
unplugged. Some board assemblies contain
devices that can be damaged if the board is
removed with the power on. Several compo-
nents, including MOS devices, can be dam-
aged by electrostatic discharge. Use conduc-
tive foam and grounding straps when servicing
is required around sensitive components. Use
care when unplugging IC's from high-grip sock-
ets.

3. Inspect printed circuit board surfaces for discolora-
tion, cracks, breaks, and warping.

4. Inspectprinted circuit board conductors for breaks,
cracks, cuts, erosion, or looseness.

5. Inspect all assemblies for burnt or loose compo-
nents.

6. Inspectall chassis-mounted components for loose-
ness, breakage, loose contacts or conductors.

7. inspect the Model 288 for disconnected, broken,
cut, loose, or frayed cables or wires.

6.4 TROUBLESHOOTING

This troubleshooting procedure relies on the the Model
2B88's error messages and performance verification
failures. If during the normal operation the Model 288
fails, note the conditions and consult this table for the
closest possible problem,

Table &6-1 lists the Models 288's error messages and
references the recommended troubleshooting figure or
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‘igures. Table 8-2 lists the items from the performance  tions and test point data. Use these figures by checking
verification procedure and the recommended trou- the output test points first, usually the right side of the

oleshooting figures.

4l control and signal lines, as well as voltages, are

block diagram, and proceeding by step back through
the circuits. Once the suspected circuit has been

Auted though the Motherboard: see figure 6-1, Check  Soiated, use the appropriate assembly drawing, sche-

= Microprocessor circuit by verifying the flashing Life
sht, if not check the supplies to the circuit. Also,

nove all boards

sing the Troubleshooting Figures

matic, and parts list to aid in isclating the faulty compo-
nent. Remember, the circuit description, section 4,
provides a functional and detailed description of the
circuit.

ne troubleshooting figures contains test setup instruc-

Table 6-1. Error Messages

Error Message

Troubleshoot

VCGZERO
VFREQ
VFREQOS
SPOSVCGOFF
SNEGVCGOFF
VTRIBAL
SYMMSOPCT
POSVCGOFF
SWPLENGTH
SCALE

TOFR7

TOFRS

TOFR5

TOFR4

TOFR3
COMPY+
COMP8+

Function Generator - Figure 6-7
Motherboard - Figures 6-1, 6-3, and 6-8
Front Panel - Figure 6-2

FINDNGTCH
OFSTZERO
CFSTGAIN
BALOFFST
SINEAMPL
TRIAMPL
SQURAMPL
BALAMPL.
VSINCAL
VAMCAL

Phase Lock Board - Figure 6-6
Ouiput Board - Figure 6-4
Motherboard - Figures 8-1, -3, and 6-8
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Table 6-2. Performance Verification Failures

Test Fallure

Troubleshoot

Frequency Range
Frequency Resoclution
Symmetry

VCF/FM Operation

Function Generator - Figure 6-7
Motherboard - Figure 8-1, 6-3, and 6-8
Front Panel - Figure 8-2

Phase Lock Board (Synth.) Figure 6-8

Waveform and Sweep
Pulse Characteristics
Output Verification
AM Verification

Sine Wave Purity
Amplitude-Accuracy
DC,Offset/Attenuator
Extgrnal Lock

L1

Output Board - Figure 8-4
Phase Lock Board - Figure 6-6
Function Generator - Figure 6-7
Motherboard - 6-1, 6-3, and 6-8
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NOTES:

1. UNLESS OTHERWISE SPEGIFIED:
RESISTANCE 1S IN Q (METAL FILM 1/8W,£1%)
CAPACITANGE IS IN uF
INDUCTANCE IS IN gH

UNLESS OTHERWISE SPECIFIED, INITIAL SETUP
FOR VOLTAGES AND WAVEFORMS IS:

SET. POWER TC ON.

PRESS RESET KEY,

WAIT 20 MINUTES.

PRESS CALIBRATE KEY.

VERIFY DISPLAY SHOWS AUTQCALIBRATED.

UNLESS OTHERWISE SPECIFIED, ALL VOLTAGE
READINGS AND WAVEFORMS TAKEN WITH
RESPECT TO CHASSIS GROUND.
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NOTES:

1.

UNLESS OTHERWISE SPECIFIED:
RESISTANCE IS IN & (METAL FILM 1/8W.+1%)
CAPACITANCE IS IN pF

INDUCTANCE 13 IN pH

UNLESS OTHERWISE SPECIFED, INITIAL SETUP
FOR VOLTAGES AND WAVEFORMS IS;

SET POWER TO ON.
PRESS RESET KEY.
WAIT 20 MINUTES.

PRESS CALIBRATE KEY.
VERIFY DISPLAY SHOWS AUTOCALIBRATED.

UNLESS OTHERWISE SPECIFIED, ALL VOLTAGE
READINGS AND WAVEFORMS TAKEN WITH
RESPECT TO CHASSIS GROUND.

NOT FUNCTIONAL — TP1.

GROUND — TP2, TP8, TP8, TP11 AND TP16.

NOT USED — P4, TR12, AND TP13.

SIGNAL MEASHRED WITH 1kHz AT 1Vp-p SINE
WAVE SIGNAL.. CONNECTO TO EXTERNAL
FREQUENCY INPUT, SELECT EXTERNAL LOCK ON
INDICATOR TO ON.

* DENOTES CONTROLISIGNAL.
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Figure _6-3. Motherboard (Sheet 1 of 2).
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NOTES:

1. UNLESS OTHERWISE SPECIFIED:
RESISTANCE IS IN © (METAL FILM 1/8W,1%)
CAPACITANCE IS IN pF
INDUCTANGE 1S5 iN pH

2. UNLESS OTHERWISE SPECIFIED, INITIAL SETUP
FCR VOLTAGES AND WAVEFORMS IS:

SET POWER TO ON.

PRESS RESET KEY,

WAIT 20 MINUTES.

PRESS CALIBRATE KEY. '

VERIFY DISPLAY SHOWS AUTOCALIBRATED.
3. UNLESS OTHERWISE SPECIFIED, ALL VOLTAGE $ ) @
READINGS AND WAVEFORMS TAKEN WITH

RESPECT TO ANALOG/DIGITAL GROUND.
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Figure 6-4. Output Board (Sheet 2 of 2).
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JTES:

UNLESS OTHERWISE SPECIFIED:
RESISTANCE IS IN © (METAL FILM 1/8W+1%)
CAPAGITANCE 1S IN pF
INDUCTANCE IS IN pH

UNLESS OTHERWISE SPECIFIED, INITIAL SETUP
FOR VOLTAGES AND WAVEFORMS 1S:
1

SET POWER TO ON.

PRESS RESET KEY!

WAIT 20 MINUTES,

PRESS CALIBRATE KEY!

VERIFY DISPLAY SHOWS AUTOCALIBRATED.

INLESS OTHERWISE SPECIFIED, ALL VOLTAGE
CADINGS AND WAVEFORMS TAKEN: WITH
S8PECT TO CHASSIS GROUND.

J0VAC = A-B, C-D, E-F,
IV VAC = E-F, B-C-D
0 VAC = A-B, D-E

D VAC =B-C, D-E

J1‘

B-12

J22

J4

J23

Figure 6-5. Rear Panel Assembly (Sheet 1 of 2).
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Figure 6-5. Rear Panel Assembly (Sheet 2 of 2}
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NOTES:

1.

o e @,

O VL=

UNLESS OTHERWISE SPECIFIED:
RESISTANCE 1S IN © (METAL FiLM 1/8W.21%)
CAPACITANCE IS IN pF
INDUCTANCE IS IN pH

UNLESS OTHERWISE SPECIFIED, INITIAL SETUP

8-14

FOR VOLTAGES AND WAVEFORMS iS: T TP1 T TP2 TP3 ;_
ek T AN
SET POWER TO ON. z " T 1k [ z
PRESS RESET KEY. NOTE® | NOTE 8 i . X
WAIT 20 MINUTES. 1 } !
PRESS CALISRATE KEY.
VERIFY DISPLAY SHOWS AUTQCALIBRATED.
UNLESS OTHERWISE SPECIFIED, ALL VOLTAGE | ng * [ @1 :
READINGS AND WAVEFORMS TAKEN WITH
RESPECT TO ANALOG/DIGITAL GROUND.
GROUND — TP4. T TP8 TP10 TP12
DIGITAL ' !L =4?\;H 2.5Vp-p 1 |‘.(2j_|5\a’p—;:)
.1 =1 1
AMALOG GROUND — TP11. NOTEﬂO ~ o~ o iz :
NBANFA " S, z e e
NOT USED — TPS AND TP86. \ / N NAT NV
SIGNAL MEASURED WITH 1kHz AT 1 Vp-p SINE .
WAVE SIGNAL, CONNECT TC EXTERNAL P j
FREQUENCY INPUT. SELECT EXTERNAL LOCK ON
fNDLé?ATOR TO ON.
SIGNAL MEASURED WITH EXTERNAL LOCK ON
INDICATOR TO ON WITHOUT SIGNAL CONNECTED
TO EXTERNAL FREQUENCY INPUT.
* DENOTES CONTROL SIGNAL.
g
P12 fRu2g) g © o o ascollmvoe gy egiodgn o
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@ secs@igs '
S5IEE EeZ ) _ e ! ts?
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é Figure 6-6. Phase Lock Loop Board (Sheet 1 of 2).
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+12VDC

+5VDC
+22VDC +12VDG SINT1 TO +12VDC +12VDC
—22VDC : —12VDC : FO1/FO3 (P8) _12vDC ~12vDC
. TP13 TP10 X-Y +12V AM BUFFER CIRCUIT
VARIABLE ATy SINE 64 MULTIPLIER
~ IN
VSINCAL —— SUPPLY éf CONVERTER l Ny Cﬁ;’éﬁ’fﬂ : CRCUIT
CIRCUIT 12V o | CIRCUIT “ |
FROM 3 Re0s ' Ly P12
FIGURES -« SINd - AMSIG TO
6-1/8-7 \ 5 % 6 F12V FIGURES
(P6,P8.P9) A A A +12V 6-1/6-3
L T
TRIOUT =——AAA, R1os R125 «—DJ
~ R33
+5VDC 12V v
. +12V0C r
1 ~12VDG FROM MOD IN A A
: + FIGURES
SHIELD f‘*(yg)-fﬂ VAMCAL
. SIN3 } g5iNE Z-CROSS
E — CIRCUIT +5VDC FROM +5VDC
+12VDC FIGURE 1200
{5VDC SVDC  "DIVIO 6-1 (P8} “FR4.7 —
! ] . l . | _ ooy FR4-7 —12vDC
Bx Fhea SHIELD VLAGR
| TP2 TP7
FROM RN - o @ {o™o ‘LOCK
FIGURES TP3 SYNTH R -
CB1/BT7 ©
(P6,P8) 7 - ° xa o ™o
. T
SELA > SOURCE P9 Vioor To
L . | SELECT VLEADR | j FIGURES
° CIRCUIT l P8 > 1o o & 1/6-1
FROM l
FIGURES {sow;we - o - - LOCKABOP (P6.P8)
6-1/6-7 PLS/SQR - o SHIELD CHARGE SHIELD FILTER _T
(P6.P8) ‘SELB - - PHASE SN
E —_ PUMP CIRCUIT CIRCUIT il7— +-10V NOTE 9
"LOCK COMPARATOR CIRCUIT
-.'.‘: €7D %70 %A %D 6}& *«FRS
i F———SELA N
. - SELB
EROM QDo-7 —— FR7&FRA A =TP11
FIGURES INPUT L. FR5&FR4 *CONTROL
RS
6-1/6-3 REGISTER [ OCK SIGNALS
(P8) —— < R5 =TP4
L DIV10 D
AMSEL W,

Figure 6-6. Phase Lock Loop Board (Sheet 2 of 2).
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e

NOTES: TPY TP TP12
2.5Vp-p =0.8Vp-p 2.5Vp-p
1. UNLESS OTHERWISE SPECIFIED: T " 1kHz " E?EOTHEHEQ T " TkHz
RESISTANCE IS IN Q (METAL FILM 1/8W,£1%) \[ 1/ AW, S < 00, T/ 7 ,
CAPACITANCE IS IN pF frosll X
INDUCTANCE 1S IN yH CARVELY AV B v
2. UNLESS OTHERWISE SPECIFIED, INITIAL SETUP ng I@I
FOR VOLTAGES AND WAVEFORMS: [
SET POWER TO ON.
PRESS RESET KEY. : P13 P14 T TP15
WAIT 20 MINUTES. 2.5Vpp 45Vp-p = 2 25Vp-p
PRESS CALIBRATE KEY. 1kHz = ST SR S Sy ol e | i | fkHy
VERIFY DISPLAY SHOWS AUTOCALIBRATED. e [
3. UNLESS OTHERWISE SPECIFIED, ALL VOLTAGE i
READINGS AND WAVEFORMS TAKEN WITH =
RESPECT TO ANALOG GROUND.

4. ANALOG GROUND — TP1, TP10, AND TP16.

5. " DENOTES CONTROL SIGNAL.
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Figure 6-7. Function Generator (Sheet 1 of 2).
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FROM
1GURES
6-1/6-3
- {P6}

+3V¥DC
+12VDC
—12VDC

+5VDC
+12vDC
SWEEP GENERATOR -12VDC
CIRCUIT "A0
-12VDC ALl AUTO CALIBRATION
SWPOUT TO -12vDC A2 CIRCUIT
FIGURE &-1 VSUM -
FROM CDO-007 ) U7 PIN 21 ~FCV
FIGURES —AVREF Foy | > . » £GTST 0
6-1/6-3 QDO-0O07 LCOMP | FIGURES
(P6) VSLEN— HIGH FREQUENCY il e FEGTST100 6-1/6-3
“CLKI—= FROM FO1/FO3 (PT) COMPENSATION CIRCUIT S - (P8/P7)
FCLK2 — - +FCV N
A - P TRIBAL
, —FCV ™
! e L VTRIBAL FROM %
+5VDC +12VDC A
' VA +5VDC %D +12VDC ~12VDG %7 +19VDGC FIGURES
-12vDC 12vhe -4.0VDC +32VDC A +i—0.5Y 6-1/6-3 +12vDC
. -12V0C -0 4V —22yDC TP5 (P?’} -12vDC
l TP3 | I |
¢ ~ MOD IN . ‘ . VCG CURRENT ° +15VDC —comP ::I
; MOD | o - SOURCES +-05V
: SWEEP J +COMP TP15 SQWAVE TO
: CIRCUIT TRE
FCV | ey COMPARATOR | FIGURES
FROM VLOOP — oo <o - —4.0VDC Lot VDO Lot @ $ - 6-1/6-3
FIGURES < | vsum Y ~15VD (P6)
6-1/6-3 P2 - el +—1 5V
A 1Ps L e TP13 TP14
{ VEREQ —- of——tm_ I oy | - REFlsc:n swleH TRINODE
VCGZERD o - J — l> - TRIOUT +12VDC
N — .
'Fm > -o‘a\ro 40V SYMON sgzoc ~12VDC
EM—m=  yCG SUMMING (=2VDC AT 1kHz %7 -
<<ERT %1 AMPUFIER CIRCUIT ) . o A % |
82 —— v +
CLKS —®1  gyvMMETRY CONTROL 12VDe A g FREQUENCY
"CLKY CIRCUIT -12VDC | <ERz—w RANGE
A 4 A A xax "<FRE—#{ SWITCHES CIRCUIT
C00-QD7 1 CAPACITANCE MULTIPLIER "<FR7—] o1
FROM :: > CIRCUIT T;fg " <FRB—-— 17 o
FIGURES ol
- CLK 6-1/6-3 _?RIOUT 0 ? - - (0—3
= CLK2 | .conTrOL (P6) FIGURES - TRIANGLE BUFFER L TP f; . :
QAD:3 INPUT oLes SIGNALS A o 6-1/6-3 CIRCUIT — “FR4 —=- ) ]
— > CLks_ Tor2 R :
REGISTER | g 1 5TR {(Pe/PB) R3] :
CLKO " FR4— :
CLKS %7 %7
5 LA %70 -J5 PINS 6, 11, 23, 26, 31 A %7 A
L o SYON ) A
[ E Gy
ad . =TP1.TP10, TP1
i INPUT |~ SCALE
REGISTER [ A1 __
- (F_Fi?
- —— AR
FROM  QA0-7 o= A2 .
lounes PN o oo
8-1/6-3 (P6) - £A2
- PR3
- F.Ri_
INPUT bt <FR4
REGISTER |- <FR5
- <!:R_6
- <ER7 .
- <F RS ) Figure 6-7. Function Generator (Sheet 2 of 2).
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CrRa8
£117-
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TES:

UNLESS OTHERWISE SPECIFIED:
RESISTANCE 13, IN © (METAL FILM 1/8W,+19%)
CAPACITANCE 13 IN uF
INDUCTANGE IS IN pH
o -

UNLESS OTHERWISE SPJECIFIED. INITIAL SETUP
FOR VOLTAGES AND WAVEFORMS:

SET POWER TO ON.

PRESS RESET KEY.

WAIT 20 MINUTES.

PRESS CALIBRATE KEY.

VERIFY DISPLAY SHOWS AUTOCALIBRATED.

UNLESS OTHERWISE SPECIFIED, ALL VOLTAGE
AEADINGS AND WAVEFCRMS TAKEN WITH
RESPECT TO ANALOG GROUND.

YREF SIGNAL TO INTERNAL CALIBRATION
JETWORK CIRCUIT ON FIGURE 6-3.

+12REF SIGNAL FROM +12V SUPPLY IN FIGURE 6-3.,
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R115-
-R113-
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At
-R1I0-
JPE pyvee
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G L. |
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Figure 6-8. Power Supply (Sheet 1 of 2).
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Figure 6-8. Power Supply (Sheet 2 of 2),
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H PIN, PLCC, THRU HOLE
5 it c£118 CAP, ELECT. |DOOHF /30U | NRELDZMMV] 6X25 NIC 1500-591-0203 |2
. RADIAL LEAIL EF _30 ? EOCKET, CLSD ENTRY. ASD-3752D1=Dé~00 CaME 2100-03-00%6 | 2
TITLE AFSEMELY NO. REW TITLE ASSEMELY N, REV TITLE ASSEMALY NO. HEY
WAVETEK N 1160-00-31 98 WAVETEK 1208003000 WaveTeEK 1208-00-3000
PARTS LUST PCA, MITHER nD—%G A PARTS LIST PCA SUE. MOTHER ED 13208./268 PARTS LIST PCA BUB.MOTHER BD 1286/0858
BARE 1 PARE 2 PARE 4
'EFERENCE DESTONATORE FART DESCRIFTION ORI §=MEGR-PART—RO MECR HWAVETEK MG QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION OR I0-HFER-FART—ND MFER WAVETER M. GTY/PT REFERENCE DESIGHATORE PART DESCRIFTION OR1G-MFSR-FART—ND MFCR HWAVETER 1. aTY/PT
mi Q: N V. REG 3¢ LMIZOLI-Y. NSC 120, 0054 1 . DAL PINS
{7PLON) c103 CAP, ELECT. |OO0MF/ 16V | NREIS2M14V10X20 H1C 1500310211 |1
RADIAL LEAD. 5P .20 P13 P22 P23 TERMINAL TAD (FASTON! | 62747-1 ANF 2100-04-0038 (3
RIT CR4D Sl IR A 2Y 3% AC0MM 1N753A ROMH 121, 9420 2
CANTSIAY cey CAP, ELECT: 2R0MF 7 10V ECEA1AUZ21 PalAS | LBOO-32-2001 |1 TP1L TP1& TF2 TR: TFS TEST POINT,BLK. PE TP-184-01-00 COMFD | 2100-04-00%4 | =
THERMAL. CASMET-REAR 1400-02-4400 WITK 1300024400 | 1 €124 Cl& €18 C47 ChE C73 CAP, ELECT. J2MF, 23V, RA | BRAZSVBRIRMAYILL UNCON | 1300-30-R002 [ 7 TPL TP1D TR14 TP1Y TF17 TR3| TEST FDINT.RED,FC TR=-104-01-02 COMPD | 2100-Da00SS | B
PANEL~A . c7y TIAL TP? TPY
=] THERHAL CASKET-REMR 1400-02-43350 WTH 1400-02-4410 1 o3 C97 €AP. ELECT, 2200MF, 14 ECEAICYITREC PANAS 1500-33-2201 2 i1 COMM PIN: IMSBERT 2100-08-00&1 HYTH 2100050081 2
PANEL-B RADIAL LEAD. SF .30
Y1 CRYSTAL: 4MHZ 180~ 302 MTRON | 2200—99-0004 [ 1
e HEATE I BRIDSE 1400-02-4443 WITK 1400—02-4453 | 1 c1o8 ci07 CAP, ELECT, 2300HF, 30V | NRE 3300/50 NIC 1500-33-3202 |2 B
RADLAL LEAD. P . 40 & FUBE HOLEBER. L IF 102074 LITFY | 2400-08-0031 |8
JoNE EUPPPORT PLATE. 1450-02-5007 HYTH 1400-02-3007 |3
TRANSTISTON tes .90 CAR, ELECT, 4700MF /25 NRE 47ara 22K 41 NIC 1300-34=-7202 H 14 STANDOFF, 8. &4=52X3/32 | 304%~B=4272-F MODL=3/32 RAF ZBO0—06—DOAD 1
RADIAL LE&D, EP S0 . 1/1& SW.BR. TH PL 1
7 « CER, 100PF. 100V, AX | CACOZCOPLOIJ1004A CORNG 150001 =0104 1
GAP
TAlL Cioo c1d1 CAP, ELECT. 5800MF. 14V | NREABZMLSV22%41 NIC 1500—34-8201 |2 20 HEAT SINM 207 WAKE 2800-1 1 =000 2
RADIAL LEAD. SP , 8O
41 . CAP, CER, . QOIMF. 180V | BAIDIC102MAATR AV 1500-01-0206 | 1 22 TRANS IPAD 101238 METRS | ®B00-11-0000 |1
C1a CAP, POLYC, . D1MF, 100V, | £D1B100F BIBHD 1500~-4)~0304 1
11B €7 (B4 £9% C&P. CER, . D1MF, 1KV GAR-103 CRL L500-01-020% | & AXTAL N 21 TRANSIFAL 531-218 BIVAR | 2BOO-11-0004 | =
.
138 C139 Cl4L C147 €34 €AP CER MON . DIMF CACORISULOIT100A CORME | 1500-01-0310 |5 €11 C34 £49 C50 £33 CAS C3& CAR,HET 171-104.1 500 WEST 1200-41-0434 | 7 12 WASHER BHOT-43 BEAST | 2800-i1-—DO13
v, AXTAL POLY.. 1PF. 160V
3 12 RIVET,1/8 BODY B5D43SSES EMHAT | 2B00-13-0034% |3
127 C128 €129 ©130 Ci3 CAP CER FON . OIMF B0V | 1620730103030 SPRAC | 1500—01-0311 |13 ci3 CAP, MYLAR, 1M, 100V, RA | PHTZRL. OW100 T 1500450524 | 1 DLk, 1/68-3/14 GRIP B8
132 C133 C134 €134 £140 T30 +BOs-20% RAD LD DIAL ——.
141 Cl42 C143 RS 10 HULE PLUG, BINDER 207-120241-03-0101 FASTX | RBOC-83-000% |6
C%1 C32 Cco4 CAP, MET-POLY. 5% 47HF. | 148/, 47/ 2/ 63/F HWEET 1B00-44-7412 |3 HEAL, HTRAL HYLON
102 CLOA C10& T109 C1D9 CAR, CER, MOM, . 1MF. S0V, | CACOAZBU10420804 CORNG | 1500-01-0408 | &7 &3V RADIAL LEAD 5P .2
110 €112 C114 Clls C117 AXTAL 14 WASHER. LDGK REZ, £/5 | HE 38555-13% CHRCL | 2E00-45-4000 |3
TITLE ASSEMBLY HO. HEV TITLE ASEEMELY KO, Afw ‘ TITLE ASSEMELY MO, REV
WAVETEK 1208-00-3000 WAVETEK 1208-00-3000 WaveTEK 1208-00-3000
B&RTS LIST PCA S5UB, MOTHER ED 12687288 PARTS LIST PCA SUB. #OTHER BL 1266€/209 PARTS LIST FCA BUB, MOTHER BD 128B/Z66
PACE 3 PASE 3 PAOE &
REMOYE &L BURRS LT CATE .
[ 1o s3Eik Sk o0 | WAVE TEK wocurm | A
WATERAL THECKED
- TTLE
[Pho Ennm
PARTS LIST
- R MOTHERBOARD
- - FIM|
WAYETEK PROCESE
&'ﬁfn”gé’ﬂw" e eE FoLk M. Twa. RO [ nev |
RAE M INCHES . . B
ROTE UNLESS CTHERWISE SPECIFIED TOLERANCEE KL
macrons orewns weces | D 1 23338 | 1100-00-3198 | A
XX 2 +
DO NOT SCALE DRAWING | * ix . T |seme Tuonﬂ_ 288 *mm 1 0 3
8 7 5 T 4 3 2 1
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PROFRIETART RESRMATION l
I SMENT :‘::Mum"mwam!ﬁaunulva nev E o l » l DATE | e
ww;cm PO AWT REASOS EXCEPT CALIBRATION,
M, AND MLAIMTEMANCE WITHOUT WRITTER: Al
i
REFERENCE DESISNATORS FART DESCRIPTION CRIG-MFCR-PART=NO MFER HAVETEK, NO, aTY/PT D
uz2 VOLTAGE REFERENCE. LT1021CCNE~10 LINTE | 7600-10-2101 |1
10v, & PIN DIP
us ADC, 12 BIT 1CL7I0FCPL INTSL | 700G-?1—0900 |1
us RESET &EN TLITOSA TI FOOL- 77 =030
U2 Uaa u3a OF AMP.HI SLEW nCZA001P HOT FOOD-30-B10CG | &
RTE, WIDEAND, JFET, 5TD
UL4 U20 UZL U22 UZ3 U4 U29| CP AMP.HI ELEM MCISOBRS sar 7000-40-8200 |8
a1 RTE, MIDEAND: JFET DUAL
- L
e DRIVER. DUAL LINE SHN7IL2LN T TOO7-S51-2100 |1 p———
WI¥ MUK /DEMUL. ANALDGC CD40S1EE RCA BOGG-40-%100 | 1
vit SRAM, BKXE. tJONS, CHOS | HM&Z6ALP-1D HTACH | BODD-52-6400 | 1
Us MICROPROCESSCR, BEIT | MCABOZL moT B000-68-0300 |1
r vis FLIF-FLOP. DUAL D, FOS | BN74ALSTAN TI BO00-74-7403 |1
EDRE TRIG W/CLR/PRES
. VR VOLT REGLLATOR UBTEHOIHE FAIR 8000-7B-D501 {1
ua ADPT, &PT1R [NTERFACE nCsB496F MoT 2006—B4-B800 | 4
}r uan FLIP-FLDOE, OCTAL D ENF4ALESTAN TI | BOQT-As-FakD {1
i iz Vo, TTL FALBA24 TI BOO7-44-2410 | 1 Cc
. us XCVR, OSC BUS. TTL FHLAD TE BODT-51-A000 | 1
' ASSEMBLY NO.
i % MVETEK TITLE BL 1208 REY
PARTS LIST PCA SUB. MOTHER BD 128B/288
BAGE 12
REFERENCE DESICNATORE PART DESCRIPTION OR IG—HFER-PART=NI WFCR WAVETEK NO. QTY/PT
- uvio TRANSCEIVER. NCT BuUS, | SN7B1&LEN TI BO07-51-6100 | &
TTL
ma PLL HC143137PR ~aT B014-21-5700 | 1
ur GATE ARRAY, B4 PSCEBE PLEEE | B8700~-00~0003 1
PIN, PEGEAR
v ARRAY, CATE. SPEED DHG 2 e=3 k41§ B?00-00-0005 | 1
CRADED DMC 201&=-3
B
.
v
t
-+
4
T ASSE X
\’V'AVETEK TLE MELY M. 1 208~00— REV
PARTS LIST FCa SUB. MOTHER PR 1288/288
PASE 13
]m\-\m baTE -
REMOVE ay BURAS
[ oot e | WAVE TEK ..o | A
MATERIAL LHECKED
- TITLE
: RO ENGE.
S PARTS LIST
Al B APFROV.
X — MOTHERBOARD
WAVETEK PROCISS
LmLERS DTHERWIEE EPECIFIED N—
DIME_N!I'?CNESS.L::EIN INGHES S4ZE | FICMW HO. LW, M3 REV
MOTE: NI x TOLERA H
UHLESS GTHIRWISE SPECIEIED FALCTHINT CECIMALE  ANGLIF D 23338 1100'00—3198 A
EE +
DO HOT SCALE DRAWING 0 P feeme -[HOD!L 288 !suzn 3 or 3
B

we b

|
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MROFRIETAKY INFORMATION AEY BY DATE L
T mm":.:rm.c m::mawmmmmn WaArHOT { l o | | J
e path AMY REASON EXCEFT CALRATION, -
SPEATION, AHD WAINTENANCT WITHOUT WRITTEN Au- .
ke &
)
i
+ =
D ENCE DESICNATORS PART DESCRIPTION OR 1 4-MFRR=PART=-NO MEGR RAVETEK NI GTYIRT REFERENCE DESIGNATORS FART DESCRIFTION ORI G-MFER-PART=NO HFGR HAVETEM NO. ary/pT REFERENCE DESICHATORS PART DESCRIPTION ORL&=MFGR—F ART-ND nFCR WAVETEW MD. aTY/PT
REFER
T R&d RB¥ R&R - RES. MF: 1/78W, 1% IKH RANSED~1004F TRW 4701-03-1004 |3 L]
15 SCREW PLPS PAN H/S ME S1957-13 CHACL | 2B00—48-4104 5 R143 R145 Ri44& R14¥ R148 RES, MF. 1/84. 1%, 10 SO43EDLOR100F MEPCD | 4701-03=-1009 * R&é R71 R72 RES.MFLM, 1M, . 1%, 91,1 BOS3RERLIRIE MEPCD | 4701-m2-3119 (3
1E~B 5/5 4-40¥174
HY4 REE. HFLM. 1/BW. 1%, 127K | 2023RD1973F MEPCD | 4701-03-1273 (1 muwp_m JHFL MRS REQ, O OHH JUMPER JPOITAEE RO £TTI-0C-D0ET | &
N JUMFER 44£1-2671=-0) ~03-10 CAMBN | 3000000054 | 1 il o
R4l RES. MF, 1/8W, 1%, 1, Sk RAN2SD=1301F TRY 4701 -03-1205 1
g BATTERY MOLDER. LITH | BH100D HEMPD | 5000-00-0175 |1 CR13 DIODE, ZEMOR. 3. 1W. INTBLA FalR 4301-01-0731 |t
COIN CELL R13B R332 RDA R4S RES, MF. 1/8W, 11,15 RN35D-1360F TRY 4701-03-1509 | 4 SOOMM, SIB. INTStA
Fé1 FE2 FB3 . BALUN 294THALLTL FARIT [3i00-00-0017 |3 R110 RES. MF, 1/8M. 1%, 153 ANZBD=1550F TR 4701-00-1630 |1 CR1 cgm CR11 CR12Z CR14 DIODE, HIGH 1N3282 FAIR 4801-D1-5282 | 1
CORE, FERRITE. &80 DHMS - CR13 CR14 CR17 CR18 CRI9 CONDUCTANCE. WLTRA
R2& REE, MF: 1784, 1%. 1 7@ | RN35D~1781F TR £701-03-1781 |1 CR2 CRRO CR7 CRE CRY FAST ;
-~ K1 Ke K3 RELAY, 2 FORMC, BV, DIP | DF2E-DEDV ARCHT | 4500—DO-0033 | 3 !
- ! 14 R113 RES: MF, 1/BW, 1%, 193 RNS3D-1B20F TRU 4701-05-1820 |1 CR21 CR22 CR2% CH24 CRIS DIODE. (N4DOR GEN ; 1N4002 FalR 4801 -02=-0001 | 14
CR2L CR27 CRRE CRZY CR34 FURPOSE RECT. 100V 1A !
K2 #3 RELAY., 1 HD1E=H-DC Y AROHT | A500-00-0034 | 2 RA43 R44 R34 RES. MF. 1/6M, 1%, 200 RN SD-2000F TRH 4701-03-2080 |3 CR35 CR3Z4 CR3I7 cR38 i
FORME. %, . 312K, . 2946
’ Ra&2 R43 RES. MF: 17BM, 1%, 2K RHEID-2001F TRH 4701-03-2001 |2 CR30 GR3L CR32 CR33 DIDDE INADOS REMERAL | 1N&CO3 MaOT AG0L~01-4008 | £
R104 R¥S RES, C, 1/2W. %%, 2. 7 Ri=1/2-2R7 S STRPL | £700-28-027% | 2 PURPGSE, RECTIFLER. 400
R& REE, MF. 1784, 1%. 200K RNSID-2003F HEFCO | 4701-03-2003 | 1 Wal4
R105 R54 REB. C. 1724, 3%, 2. 9 RC—1/2-3A%t ETRPL | 4700-25-0377 | 2
R22 RES. MF. 1/8M, 14, 21. 3K RNS5D-2132F ThW 4701-03-2152 1 CR3 DIODE. RECT, 8CH MER 120 maT AB0&—D2Z-0120 1
R11E R119 R128 R12¢ * RES. L. 4 /20, 5%, 4, 8 RC=1/2-&RES SYWPL | 4700-253-048%9 | 4 BARRIER
R15 R&7 REE, MF. 1/8M. 1%, 2. 218 | RNI3D-2211F TRM 4701-03-2211 |2
R112 Ail4 RLLS REE, MF, 17/BW., 1%. 1K WHS3E-10018 HEPCO | 4701-02-1001 |3 CRA CR4 DIODE DoA2-2E11 soER-2911 e 4809-02-26811 | ¢
- B R13 RES. MF. 1/78W. 1%, 274 RNISD-2740F TRH 4701-03-2740 |1 BCHOTTKY, 15%, 20MA
RIOO RES: WF. 1/8M. . 13, 10K RNS5E-10028 MEPCO | 4701-02-1002 |1
R&? R7O. REB. MF. 1/8W. 1%, 8. 7K | RNSSD-2R72F TRW A701-03-2872 |2 CR40 BRIDGE AGTv, 4 AP RS602 PICDE | 4B99-DC—003F |1
C R77 R78 L RER, MFLH, | /BW. , 1% 1.1 | 3033REI101R MEPCO | 4701-02-1101 | 2
* * R1E R33 R37 HES. WF, 1/B4, 1%, 3. 32% RMEID-332IF TRU A701-03-3321 3 CRE LET: GREEN, RECT BAR LTL=-3R31a LITE 4899-G0-0D57 1
Ri1Z3 R2 g RES: HF, 1/BM., 1% 1. 8 | RNS3E-15813 coRNG | avo1-—o2-13o1 |2 RE2% RES. MF, 1/HW, 11, 5. 630 | RNSSD-3&51F TR 4701-03-331 | 1 Gs @7 TRANS ZNZSQSs PNP 2K27094 NEC £201-02-%081 |2
ASSEMBLY NQ, REY [ TITLE ASSEMBLY MO REV TITLE ASSEMBLY N, REV
WAVETEK TiTLE 1208-00-3000 MWAVETEK 1208-00-3000 WaANVETEK 1208-00-3000
PARTS UIST PCA BUR. qgmen 90 1280/208 PARTS LIST FLA BUE, MOTHER BD 12B@/288 PARTS LIST PCA SUR, MOTHER ED 1286/288
1 PACE & PACE B PACE 310
—
REFEAENCE DESIGNATORE FPART PESCRIPTION OR ] G=HF &R =P &RT-NO HEGR 1 HAVETER WO, GTYs/PT REFERENCE DES IENATORS P4RT DEECRIPTION TR Is~HFGR-FART-HNO MFER WAVETEX NI GTY/PT REFERENCE DESISNATORS PART DESCRIPTION OR]G=-MFGR=-FPART =-ND HFCR WAVETEK. NO. GTY/FT
HEMERAL PURPOSE TO-3
R79 REG. IMF, 1 /84, . 1% 2K RNSSE-2001B MEFCR | 4701-D2-2001 |1 R10R RES. MF. 1/BW, 11,3, 744 | ANSSD-3741F TRW 4701-03-3741 | 1
. : a1 B3 a4 68 0% TRANS 2NIF04 WPH 2RIF04 FAIR 4901-03-%040 | 5
R0 RFL RES, MFLM. 1 /B, . 1%, 232 | BO3IZREIZIOE MERCO | 4701-02-2320 |2 R107 R98 RES, WF. 1/8M, 1%, 392 RNSS0—3920F Al 4701-03-3730 | 2 GENERAL PURFOSE TO-52
R73 RES, MFLM: 1/8W. . 1%, 2. 8 | BOBIRE25S18 MEPCO | 4701-02-2531 |1 R1D& RIOB R11Y R1Z1 R12é RES. MF. 1/8W, 14,3, 92% | RNSAD-3921F TRW AP0I-00-3721 | 9 a2 TEANS PNIT0L PNF 2NIP0E FALIR 4901-03-R060 |1
K R127 RA7 R9& RS7 GENERAL PURPOSE TO-%2
R1 Ri11 R3 REE, MF, 1 /B, , 11X, BH RNSSE-300LE MEFCO A701=02-3D01 3 R10% RES.MF. 1/BH, 1%, 40. 2 RMSSD—A0R2F TRUW AFQ1-03-4029 1 as TRAMS, GENERAL N4 = A490i-0a-1200 1
FURPOSE. PNP, TO-%R2
RE& RE7 RES. MFLM, L7BH. . 14, &. 7 | DO023REATI1ER MEPCO | 4701-D2-4731 | 2 Riié R120 R130 R1B) R2? REE, MF. 1/8, 1%, 499 RANBAT-4550F TRM 4701-03-49%0 | B
T QL1 a1z TRANE VNLOKM SLCON | 4905-0D-D100 |2
B R131 A3L R32 R4p RES. FiF. 178U, 1%, 4. 99K | RN33D-4991F TRH AFOL-Da-4991 | 4
REE RET RES, MFLM. 1/BH,. 1%, 4B. | DO33RE&SH1TE MEFCO | A701-—02-4Et® {2 Bio TRANS v LT TI ATOI-00—0380 |1
1 Rl2 R14& RES.MF. 1784, 1%, 4%. 7 | RNSSD—a992F TRU 47Q1-03-4992 |2
T EWITCH. MIN 37400 CRAHL. | B102-b0—001% [ 1
Ra RES. MF. 1/6M, . 1X, 750 RNSSE-73Q0E HMEPZD | a70i-02-7800 |1 Rei RES. MF, 1/84. 1%, 874 RNASD—-5740F TR A701-03-5760 |1 PUSHBUTTON, SPET BLR
R101 R1D3 R122 R124 R1E REE.MF. 1/BH. . {Y, 7. 3K | RNIBE-7S01R HMERCO ! 4701-02-7%01 | & AB4 RE3 HEB. MF. 178, 1%, 604 RN3D-8080F TRY 4701-03-5040 | 2 vie BAC. SERIAL INP. 14 PCHALR BURR 7000-00-2500 | 1
R132 : BLT. MONO
R132 RES, MF: 1/84. 1%, 61. 9 RNS5D—41RFF TRU AT01-03-419% | U : i
RE1 RB2 " REE, MFLM. 1 /B, . 1%, 75 SOGOREFIO9E MEPCT 4701-Q2-730% = VA2 VR7 VOLYT AEQULATOR. 3 : LHEL 7T NE{ FOOO—G3- 1700 2
H Ra% REG: HF. 1/BW. 1%, 681 RN3SI-&B10F TRH A701-03-4810 |1 TERMINAL ADMISTAELE E
R14% Rl& R17 R4B ASE REEG. MF, 1 78W, 1%, 100 RNS30-1000F TRW AT01=032=1000 5 * [Je'] b
B RE0 REBX RES: MFLM. 1/8W, 1%, 75 S{Y3RDTIROF MEPCD | 4701-03-7509 |2 H
R21 H24 RDE R3O R3S neﬁ R&3| RES, MF, 1/BM, 1%, 1K RNS3D-1001F TRR 4701-03-1001 |8 - - x ™ . are VR4 vag VOLT REGULATOR | Lm3ary NSC 7000-03-3v00 |2
R&s : RES, MF: 1/0W, 1%, 7A. 7 N340—7ERTF W 4701—03-7 1
H U1 uz MUX, CMOB., D 4C. 8 1 DEICDAC ELCON | 7000-05-0D00 | 2
- R10 ®11 R153 A2 RE&6 RS RP7!RES.MF. 1794 1L, 10K RNBAL- 1 002F TR 4701-03-1008 | 10 Ra23 RES, MF: 1/0M, 1%, B. 87% | RN3%D-BE7IF TRH ATO1-00-BE71 |1 CHANDUAL & CHAN ANAL |
R&E RE R?
- R1% R20 R3Y RES. HF, 1/BH, 1%, 7. 9% | RNAAD-T071F TRH £701-03-%0%1 |3 Uz COMPARATOR, ULTRA LTLO1&CHE LINTE | 7000-1G-1400 |1
R7? AT? R%2 R93 RES: #F. 1 /81, L%, 100 RNS50~1003F TRH £70I-03-1003 | 4 FAST. 10MS
' R7D R7& RES, MFLM. 1 /4. . 1%, 4%, | S043RESYRSE MEPCD | 470-{2-499% | 2 l
B ; |
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REY TITLE ASSEMBLY NO. REV
WAVETEK 1208-00-3000 WAVETEK 1208-00-3000 WaAVETEK 1208-D0-3000
PAHTS LlST PCaA SUB, MOTHER BD 1Z6R/ 288 PAHTS UST FCA BUB, MOTHER ED 1286/208 PARTS LiST FCA BUB, MOTHER BD 12BB/288
L FABE_7 FARE & PARE 131
KEMOVYE ALL BURRS BRAWN DATE
A 2B B s WAVE TEK . ovcurm
. -
MATERIAL CHECKRED T
MR EmGR
_ PARTS LIST
LR AFOY
FIMISH MOTH ERBOARD
WAVETAK
’ UNLEEY OTHERMISE BPECIFIED
?‘U{:"N:’r?c’?s‘::ilu WCHES !IZF FSCM HO. DWW WO REY
HOTE UNLESS DTHERWISE SAECIFIED FRacTNg be anGLES D 23338 1 100_00_3198 A
XXz
A 101 HOT BCALE DRAWING | © AT T sen Enopa 288 isu:rr 2o 3
L
8 7 6 5 T 4 3 2 ‘ 1

| Jw
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CONT FRAOPRIZTAMT INFORMATION
T i 10 WAVETENAND MAY MOT . l Ny l [ I » lmrl] arn
MGHTE DAL
FORN ANY REAROH EXCEFT CALIBRATICN, v
Tacan, AMD MANTENAMGE WiTHOUT m‘rzn_l A
EaTioN. !
]
i
HEFERENCE DESIGNATORS PART DEBCALRTION OF E@=HF B =P ART-NO HEGR HAVETER NO. eTY/PT
1 ABEY, 1100-00-3001 WVTR 1100-00~3001 | 1
OIBPLAY/KEYROARD
11 CABLE ASSEMBELY, AC 1207 -00-3008 WUTH 1207-00-0008 |1
SWITCH
4 HIRE ASSY 1207-00-3010 WUTK 1207-00-5010 |1
B FRONT PANEL, HOLDED 1 400~-02=-32730 HUTK 14604=-02-1230 1
- 12 HANDLE. PTD 1800=-02-3250 WYTK lago-oa-3282 | 2
. ; & DVERLAY 1400023260 HYTK 1AD0—0P-2780 | 1
1s KEYPAD. 1288 1400—02-3420 CRT 1A00-02-3420 | L
3 WINDOW, DISPLAY 1400-02-2%60 WYTH LA0O-p2-3560 | 1
7 LUG, SROUNDING 15% SMITH | 2t00-04-0043 |1
a KMDB COLLET.. 2% 2400-01-0034 BELCO | 2400~-p1-D03s | 1
. SHFT, 1
778D AX%/ B HICH, BR-RY
. 1s NUT. PUSH. FASTENER. PE 09a052 FAL 2B00—07-0034 | 18
ROUND. 3732 ID
t 10 RIVET, NYLON, Bi K., 140, | 27P1IFDOA2E HMICRR | 2BOO-12-0058 |4
n,
1
{ 17 WASHER, NYL, W2CLR, 10 -8 BMITH | 2BOO-R&-DOLD | 7
? - 3722, OD 174, THR
1032
TrLE ASSEMELY NO, REW
‘ N WaAVETEK 1101-00-3i%%
PARTS UST ASY. FRONT PANEL-R85 L
PARE 2
REFERENCE DESICNATORS PART DESCRIPTION DR 1G—MFER-PART~ND MFER HAVETER, . |TY/PT
- ! 20 WASHER, LOCW., REC 5/5 | ME 33%378-19% CHRCL | 2BOC—45—&000 | 3
s
15 SCREW, 2 X S5/1&. TYPE 2800-57-290% CrRCL | 2800-37-2%03 | @
B. THD FORM, #H, S
19 SCREW, PH, 5-32 X 2800-57-4103 CHRCL | PBOO-59-&10% |1
5714, PHLPS, NYLDK, S5
12 SCREW, B~32X7/14, 100DE | 2H00-40~B107 CHROL | 2B00—40—-B107 | 4
& FH PHLPS. B5. NYLDK
-4.|
-
! .
i
-t
s !
i
! -
TITLE ASSEMELY MO, REV
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L C11 €48 CAP, CER. 2OPF, 100V AX1 | CACOZCOCZR0H1D0A CORNC | 1500-02-2004 | 2 1 9CREM. 4-40Y3/14. PHA,H | 4-40 X 3/1& CHRCL | 2800-23-4109 | &
! AL YLOK PATCH
r -
TITLE ASSEMELY NO. REWV TITLE ASSEMBLY N QEY TITLE ASZEMBLY NOL REV
WAVETEK e 100003002 WAVETER 1208-00-3002 WavVETEK 1208-00-3002
; PUT HOARD H PCA SUB ASSY. OQUTRUT BD PCA SUB ASSY, DUTRUY 8D
PARTS LST ASBY, OUTPAL PARTS LIST 1onara98 PARTS LIST 1288908
_PAGE 1 AAGE 1 Pa&E 3
REFERENCE DESLEMNATORS PART DESCRIPTION ORIG—MFCR—PART-NO HFGR WAVETEY, . aTY/PT REFERENCE DEBIGHATORE FART DESCAIPTION OR 1G—MFGR-PART-ND MFSR WAVETER ND. aTv/PY
CLo& CAP CER MOM 2, 7PF 30V | CCDIRTONPD ARCO 1800-02-7300 | 1 FB! FB2 FRI FB& FES HALUN 29436465471 FaRIT | 3100-00-0017 | %
COAE. FERRITE. 80 (NS
€75 CAP, LER, 36FF, 2000, | CASORCOQDEDJ1G0A L] 1300004001 1
+/=~5%, AX K12 RELAY. 2 FORMC, 3V.DIP | DFRE-DCWW ARGHT | 4300-50-0033 | 1
14
cag CAP. CER, 47FF. 100V, AXL | CACORCNCATOJ 1004 CORNG | 1500—04-7006 |1
AL KI A1D K11 K13 K14 K2 ®3 K5[ RELAY. 1 HDE=M-DC Sy ARDMT | 4300000034 | 12
& U7 Ha KT FORMC, 3V, . F12H, . RY&H
1,31 CAP. CER. 5. 1PF, 100V, AX | CACORCOGSR1100A CORME | 1500-03-1905 | 1
TAL RLO¢ RIDY R10Z R103 R104 RES, ¢, 1/24, 5%, 10 REC=1/2-1000 STHPL, | 4700-25-0100 | B
. RL0Y R1D& R107
C83 cBa CBY CEB CAP, MICA, F1OPF, 100V, | | DML3-911F ARcO 1800-19-1101 | 4 .
% RADTAL Alo RT RES, €. 1 /34, 5%, 320 RC~1/2-2214 STHPL | 4700-25-2200 {2
&2 Ca% CLL Cav CAP, ELEET. (GHF/25V MRE 10443 NIC 1800-31-0002 | 4 R11 RES. £, 1720, 5%, 420 RE~ 4 /2= 14 STKPL | 4700-2%-a200 |1
RADTAL LEAD. 8¢ .10
R130 RER. MF. {484, 1T 1K RNSBE-1001B MEFCO | 4701-02-1001 |t
c4 cs CAP, ELECT, 100MF: 33V NRE101M39vax1 1 g 1500-01-0142 |2
3 RADIAL LEAL, 8P .20 R12¢ RES. MF, 1 788, . 1%, 20 RN3SE-20018 MEPCO | 4701-02-2001 |
\
€1 02 ca CAP, ELECT, 100MF /1 &% NRELOIML&VA. 3X11 NID 1300-31-0111 | 2 R4% RS0 R31 RS2 RE3 RES, MF. 1 /6., 1% 430 RNC33E45008 MEPCD | 4701-02-4300 |
) RADIAL LEAD, SP .20
R74 A3 RES. MF, 1/8h 1%, 100 RNS3D— 10008 Tiew A701-03-1000 |2
. C14 C13 £2% C27 CAP. ELECT, J2MF, 299, RA | SRAZSVEDZRHAXTLL UNCON | 1500-32-2002 | 4
fi DIAL R123 R123 R127 R14 R143 RS | RER, ME, 1760, 1%, L% ANDID-1001F TRW 4701-03-1601 | 7
R RER
¢33 CAP, ELECT. 4. 7MF 730V ECEAIHVERTSC PANAS | 1800-34-7903 |1
+ RADLAL LEAD, SP .10 R131 RES. MF. LB 1%, 10K RN3SD-1002F TRY 4701-03-1602 |1
- CE2 cav CAP, MET 171=-104J1400 WEST 1500-41-0424 | 2 R204 R20% RES. MF, 1/08W. 10M S03I¥YRLOMOLOF HMEFCE | 4701-03-1005 |2
POLY, . IPP. 140V
R3% R3L RPL R94 RY7 RYE AP RES. MF, 1 /8W. 1X. 10 3043ED1OR1OAF MEFCO | 4701-03-1009 | 7
ce2 CAP. MYIAR. . ODATMF, 104 | 225P472916D3 SPRAG | 1500—44-7204 |1
&
TITLE ASEEMBLY NO. AEY TTLE ASSEMBLY NO. REY
WAVETEK 1208-00-3002 WaAVETEK 1206-00-300%
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THH DOCUMENT CONTANE PROPRIETARY HFOR-
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§ DOCUMENT AN ALY MOT ok o bl ekl M
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JB Jg FB1 -
f +5PY
SOWAVE ———e 1 MDD _IN e {
SYNTH ———< 2 ABND ———— 2 L +C2
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TN E—— AGND — < 4 74ALS574 i20 100
02 ———< 5 AGND —— < § A
DEND ———< 6 —$2PY —— FrSTE T S DGND
606 ———— 7 PO pu— .
. 604 ———< 8 +12PY——— B ety ———14 oC i) 0 12V +22v
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D0 ———— 10 +22PY———<Z 1p = }
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i OBS16———< 14 ABND e 44 goe 5152 30 g [RIGFRE o :
s AN ———< 15 YAMCAL ————<= 15 o sH5 e o e T 100 M 100
X TRIOUT ——— 16 WEINCAL ————7 iR - anz L1Ep EG 14 b
AGHD ————= 17 AGND ———— 17 ant N T 77l EE DIvie AGND
FR S ( ——y —12PY —— < 18 a0 N ra WE S
AGND ——— 18 ABND—————<% 19 -
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R BFRED————< 2 AGND ————— 51 10
PLS/SER ———< 22 +22PY —— 22 L‘ Ca A CE
DBND ————<Z 23 AGND ———— 23 . i
PLETE-——— 24 2RV ——— 24 <~ . M 100 FBS ™ 100
QA ————z 25 . -
DGND ————< 26 -12PY -22PV ‘—D——j
o — ——
005 ————<z 28
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DGHD ~———e 31 -12V 22V
+5PY ———— e 32
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]1010300-3003

4‘€7A ANALOG GROUND SYMBOL .
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8 7 ] 5 l 4 3 2 J 1
—— ETARY WFTHM g |mt wo ‘lv [mﬂi A
AND DE430m G HTE SELDNCHID TO WAVETER A3 1% WY
L AERRCDUCED FOR AWY REARON L. CALIBAATHIM,
OFEKATION, AMD WTRGHT WISTTEN AL .
I
i
i
REFERENCE DEEIOMATORS PART DESCRIPTION GRIG—MFCR-FART—N{ FoR HAVETER NO. aryieT REFEREMCE DESICHATDRS FART DEBCRIFTION CRIS-MFGR—FART-NO HFCR HAVETER MO, GTYAPT REFERENCE DESIONATORS PART DESCRIFTION DR T G=HF R —F AR T—HD HFGR WAVETER MO GTY/PT
R47 RES. HF, 1 FBUW. 1%. 110K RN550-1103F TRH 4701-03-1103 |1 R22 R24 R&3 R&A ROY RYD R7L| RES, ME, L/B, 1%, 499 RN33D-4990F TRH 4701034590 | 1o
R72 R73 R7a Gal¥ O3 g9 TRAMNGS 2MI771 PNP IHETTL KaC 4701-05-7710 a
R3 RES, MF, 1/8W, 1%, 1. 21K | ANSSD-1211F TRY . A70L-03=1211 1 EHITCH TO-92
Ri4) Rzos RES, MF. 1/8M: 1%, 4. 9% | RNS3D-avo1F TRW AZDL=UO-avF1 {2
R1tF RI1ZC R121 RES, MFLM, 1 /8. 1%. 12, | | 3033RD12ALF HMEFED | #701-03-131% | 3 a4 TRANS. MOND. DUAL. NEN LE312-52 LINSY | 7000-06-1%00 | 1
Riaw RES. HF. 1/BW, 1%, A¥9UH RN3SD-4900F TRW A7OL—OG-4%%3 |1
R48 RES. HF, 1/8W, 1%, 1244 RANZDD-1243F TR A701-0z-1243 | 1 u7 ua 0P AFF, WIDESND. H1 BL | HAZ-2342-3 HAHIS | 7000-25-4200 |2
R&7 Hog RES: MF, 1/EH. 1%, 4%. ¢ _ | RNS30-49R9F CORNG | 4701004997 (2 RTE, WI DUT
R3E RI? RES. MF, | F/BUW, 1%, 14 3K RMSS0- | 432F TRW 4701-053-1432 2
R1% RER. HF, 1/BM. 1X. %11 RNSID-3110F TRM £701-03-5110 |1 Uty 0P AMP. HI BLEW HEI40ELP HOT 7000-40-B100 | 1
o7 RES. MF. 1/BH, 1%. 150 RANDSD=-1500F TRW 4701-03-1300 | 1 - RTE, WIDESMD: JFET. STR
R44 Ras RES, HF, 1/8M: 1%, 57. &% | ARSSD-37a2F TRY A70L1-03-5742 [ 2
R7F RES. MF. 1/8M, 1%, 1. 3% RN33D-150tF TRH 4701031501 | 1 us OF AMP,HI SLEW HEO40B1 A HOT 7003-40-8101 |
N ‘ R132 RI¥ RES.MF: 1784, 1% b. 176 | RNASD-a151F TRW ATOL=D3-6171 | 2 ATE, WIDERHD: JFET. PRIM
RAs A94 RES, MF, 1/8W 1%. 15 RNS3D—15ROF TR 4701-03-1509 | 2 E
Ra REB. MF. 1 /80, 1% 68, 1 RH3S0-&BR1F TR 4701-05-A81% |1
R142 REE. HF. 1 /BH: 1%, 16 3K RNISD—-LA3ZF TRW ATD1—0a-1482 1 uvig 0OF AMP.HI ELEW HLIA0B2F maT FHOI-4l—83200 1
R2 RES. MF, 1/8W. 1X. 70, 9 RNS50-90RTF TR 470505097 |t RTE. HIDERNE, JFET DUAL
Ri2 RiA RES, MF. 1/6W, 1% 1, 78 | RN3ap-1781F TRW A70r—03-1781 |2
) A113 RES, HFLM: 174K, , 1%, 249 | BOS3AER %0 REPCD [ A7GI-12-24%0 |1 s ue B4, GUAD ANALOG, CHOS | DE211CJ BLCON | s00o-Da-1100 | 2
R133 R134 R135 R13é RES, MFLM, 1/6%. 1%, 17. 8 | 5043RD1782F HEFCOG | 4701-03-1762 | 4
K R145 R%Q RES, MF, 1744, 11, 1, 3% RHLO0B1501F TR 4701-13-1301 |2 17} DECODER/DEMUK, 3 TO B | BN74ALELION TI 2007-41-3800 | 1
3 LINE
R20D RES, MF. 17800 LX, |, 940 | AN33D-1981F TRH 4701-03-1941 1 R112 R114 REE, MFLM. 1M, . 1%, 61. 9 | SOS3RESLIR9E HEFCD {ATDI-33-419% |2
U2 U3 ua FLIP=-FLOP, IXTAL D ENTAALES7AN TI BDO7—45—7 430 <}
R17 . AER. MF, t /B, 1%, 200 RNSBb=2000F TR A701—0—DO00 1 R108 RLO% R14i7 R11E RES. MF, 1H..25% T2 BOBSRC1O0RGC MEFCD A701-368-1000 4+
100
RLB R2S5 R2A RY% R& RY RES, FF. 1/BM, 1%, 24 RN25D-2001F TRM 4701-03-2001 | &
. Rll& . RES NETWORK 1K 24 411 5A-001-102 BOURN | A770-00-D01% |1
R32 . RES. MF. 1/6W. 1%, 2. 21K [ RMN3SD-22) IF TRW 4701-03-2211 |1 18P IN DIP
A
R34 RD& RZ8 R&D H RES. MF. 1/64. 1%, 226 RMY/4 224 1% T4 STHPL [ 4701-D3-22460 | 4 R RES. O DHM JRPER SPORTEES ROHM AFFI-DO-DO0AT {1
TITLE ASEEMELY MO, REY TITLE ASSEMBLY NO. AEY
WAVETEK s o A . 1208-00-3002 WAVETEK 1708-00-3002 WavETEK T ASSERILYND.  2os-po-not2 mev
a A%EY, DUTPUT PCA SUE ASSY. OUTPUT BD PCA Y. DUTP
PARTS LIST eerome PARTS LIST s288/286 PARTS LIST Y v
1288/288
PAGE % PAJE 7 FaARE 9
REFEAENCE DESIGMATORS PART DESCRIPTION DATR-MFCR—PART-ND MFER HAVETER NGO aTY/FT REFEREMCE DESICHATORS PART DESCRIPTION OR 12-MFER—FART—ND MFeR WAVETEK NO. ary/pPT
REC RES. MF, 1/8W, 14, 23. 7K | RNS3D-2372F TR A70O03-Z372 |1 R?79 RB! RES. CARBOM, 1724, 3%, 1K | RCAZ0—8~102J5 AB A79%-00-0213 | 2
R202 R30 R34 R&% RES: MF, 1/8W, 1%, 249 RN AD-2490F T ATOL Q-4 70 4+ CR44 DIODE. TENOR. 9. 1. IN7S1A FAIR 4801-01-D7 5} i
300HW, QIB. IN73ia
R122 R124 R1R& R120 R3I7 RAO|RES, MF. 1/8W. 11,2, 49K | ANSSD-2491F TRH ATO1-p3-2491 | %
R43 R4t R& CR10 CRA11 CR14 CR1% CRL1& DIGDE, HIeH 1N3ZE2 FAIR 4801-01-3282 | a2
CR17 CA18 CRLY CRaQ CR21 CONDUCTANCE: ULTRA
R2o0L RES, ¥F. 1/BW. §X. 24. % RNSSD—24R9F TR 4701-03-24%% |1 CR24 CR2% CR2& CR2B CRYY FAST
CR30 CR31 €RI2 CRE3 CA34
R140 R4l Ra2 RES. #F, 1 /5H. 1%, 20. 7% | RN330-2872F TRH 4701-03-2872 |3 CR35 CR3& CR37 CR3E CRIG
CRAD CRAL CR42 CRA% CR& CR7
R1% Rid RES. #F. t/B4W, 1%, 332 RNSST—3320F TRH 4701-03-3320 |2 CRE
Ri47 R148 R7% R7A RE RO2 REF. MF. 1/8W, 1%, 33, 2 RNSS0-A3RRF TRM 4701-03-332% | & CR1 CR2 LR3I CR4 CRAS CRS DIODE So82-2811 2082-2811 He 4805-02-2811 | & ~
SCHOTTKY. 1%, 2004
L REE. MF, 1/BW, 1%, 392 RNSSD-3720F TRM £701-059-3920 |1 )
a13 TRANE 2N2Z2194 MEN 22 1T E A4701-08-2191 | 1
REZ RS - RES. MF. 1/BM, 1%, 39, 2 RHZ3D-39REF TRW &701-03-3%2% |2 CEMERAL PURPOSE TO-3
R23 R2& R27 AEB, MF, 1/84. 1%, 4. 02K | RNI3D-R021F TRH 4701-03-4021 | 3 ail a» TRANS, SILICON, FLANAR, | ZN236T4 ot A901-D2-3491 | 2
EPITAXTAL. HPN, TD-18
R200 R21 R33 RES: MF. 1784, 1%, 40. 2 RNS30—40RF TR 4701-03-3029 | 9
a1 Q10 G114 G2 TRANE. HPH, JD-92 N3z FAIR AFQ1I-03-5430 | 4
RL1G v REE. MF. 1/BH, 1%, 41. 2K | RN}SD-4122F TRH A701-03-41R2 |1
t @19 G20 681 TRANS, NPN. TD-3% RNAT2S FAIR 4901-03-7250 | R
R138 =+ RES, HF. 1/BH, 1%, 43. 24 | AN3SD-4022F TRW 4701-09-a322 |1
i a4 G3 Gb TRANS INIPHA NPN ENITO4 FAIR 4901-05-7040 | 3
RYY AS7 A9 Rl R&Z RES. HF. L/BW. 1%, 4533 RK550—-4330 TRW 4701-03-4330 | & CENERAL FURPOBE TD-92
A1 R111 R115% - RES. MF. £/8W, 1X, &, 75K | RNS3D-4781F TR 4701-03-4781 o 012 G13 2% a4 o TRANS. GENERAL and1Z2 NSC 4901-04-1220 |5
PURPOSE. FHF. TO-92
Ri44 RES: MF: 176k, 1%, 47. 54 | RNSSD-4752F TRU 4701-03-4752 |3
R G108 G232 023 TRANE TNE1A0-18 MoT A501-0%3-15600 | 3
TITLE AESEMBLY MO,
VWAVETEK ) 1208-08-3 REV WAVETEK TITLE ASSEMBLY HO. L2068 REV
PCA SUE.ASSY, OUTPUT BD FC4 BUB ASSY, OUTPUT BD
PARTS LIST 1280388 PARTS UST el e
1 FaOE & PACE B
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FRAATERIAL GHECKED finkind "
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SAXIAL R32% R2& R20 R3L R32 RAZ R&T|RES, MF. 1/BW.. 1%, 10K RNSSE-10028 Hercn | azor-oa-1c002 |7
v Cav CAP. CER. {3FF, 100V, AX] | CACORCOR 1 20U 004 CORNG | 1500—C1-3006 | 1 Rug RED, MF. 1 78W, . 1%, 100K | RNASE—10038 MEFCO | 4701-0R-1003 |1
AL
R&% RES. HFLM, 1/8W, ¢, 1%, 1. | CMF-23-1004BT-9 DALE 4701-02-1004 |1
. €25 CAP, CER. 1. 3PF, 100V, AX | CALDZCOG1RIVID0A coORME | 1500-C1-3906 |1 L™
1AL
R3& R27 RER. MF. 1/B4W. . 1%, 1. 9% | AN35E-13018 CORNG | 470i1-—Da-1301 (2
. £29 C30 £32 CIa CAP, BER., T2PF, 100V AXI | CACORCOGRR0F100M CORNG | 1500-0D2-2004 | 4
L AL M R102 R&D AB3I RT2 RYs AEB, MF, § /84, 1%, 100 RNI3D—1000F TRE 4701-03-1000 | = C
!
i C37 c3a CAP. CEP. Z20PF, 106V AX | CACORCOOZE1J 1004 CORME | 1300—02-2108 |2 R10% Ré&4 RAE3 A54 R9B RES. MF. §7BM, 1%, 14 RNY5D-1001F TRK 4¥01—03-1001 | 8
: TAL
ITLE ASSEMBLY NQ. nEYV TITLE ASSEMBLY WO REY TITLE ASSEMBLY NO. REV
WavETEK T . 1100003004 WavETEK 1208-00-3004 WavETEK 1208-00-3004
¥, 10M FEMERATUR BD ¢ PCA BUB ASSY. FUNCTION GEN BD A PCA SUB ASSY.FUNCTION QEN BD A
PARTS LIST Azav, FUNC PARTS LIST 12887008 PARTS LIST 1288/260
PADE ) PASE 1 FAGE 2
L
REFERENCE DESICMATORS PART DESCRIPTION OR IS-HFORA-PART-ND MECR WAVETEK NO. aTY /7T REFERENCE DESIONATORS PART DESCRIPTION CRIG-MFOR-FART-MO MEGR HAVETEN MO, GTY/PT
R133 R12% RIE R3I RID R4AY¥ RS RES. MF. 1/8W, 1%, 10K RNSSD-LO02F TRH £701-C9-1c02 [ 7
cio C70 o7 CAP, CER, . 22MF, 230 CHIOC2P4K cRL 1500-02—2407
Ri1 R12 R134 R4B A7s RES, AF. 1 /B 1%, 100K RN3SD- 10037 TR 4701-03-1003 | =
€19 col CAP, CER: 220PF, 100V, AX | CACDZCOSIZLJI1004 CORNE | 1300032104
1AL R78 RES, MF, 1/8W, 1R, 1M RN33D-1004F TRH 4701-09-1004 |t
€11 Cas CAP, CER. J300PF, 100V, 2 | CACDRX7RICINICOA CORNG | 1500—03-3206 |2 A21 R23 A%¢ R RI7 RTL R73| RES, vF, 1/6W. 1oM 3Q32YL10MOCOF MEPCO | 4701-03-1003 | 7
0% AXTAL
] R11D Ri14 A29 B34 R&& R70 | RES. MF. 1 /BW. 13, 10 2043FD10R1O0F MEPCO | A701-00-100% | %
£33 C34 C49 CH1 CAP, CER. A7PF, 100V, A% T | CACUZLOGETON100A CORNG | 1500-04-7004 | & R7% RE7 ASC .
aL .
RS2 R9S RES. MF, 1/8W. 1%, 1. 1K RN33D-1101F TRH A701-03-1101 {2 8
=) CAP, CER, 4700PF. 30V, 2% | 9920C0C4720030E EPRAC | 1500-04-7213 |1 .
R141 RES. MF, 1784, 1%, L1K RRYSE-1102F TRH 24701-03-1102 |1
- €24 C2e CAP. CER, SBOPF, 100V: AX | CACORCOKNART J1004 CORME | 1200-0s—A104 | 2
1AL R44 R38 R&2 RES. MF, 1 /BM, 1%, 15K ANIBD—1 3O2F TRK 4701-03-1302 | 2 -
- ca C8 CAP, ELECT. 100MF, 35¢ NAELOIMISVEX 11 MIC 1500-31-0102 |2 R1Z1 RES RES. NF. 1/8W, 1%, 182 ANDSD-1HI0F TRMW 4701-03-1820 | 2
i RADIAL LEAD.SP . 20
- Riz2 RES, ME, 1 /B, 1% 2% RNSAD—RUGCLF ™Y 4701-03-2001 |1
. 4 €5 C7 CAP, ELECT. 100MF. 23V, R | WAE1Q1M23VS, 3% 11 NIC 1360-31-0122 | 3
ADIAL LEAD-SP S1IE R4Z A44 RES, ., £ /B, 1% 20K RANSSD—2002F TR 4701-03-2002 |2
\ €38 £43 CAP. ELECT. 22¢F, 23V, RA | SAAZSVEIRRMSYTLL uNEBN | 1300-32-2002 |2 R110 RES, MF, 1/80. 1%, 21. 5 RNESD-21R3F TAH 4701-03-213% |1
€ DIAL
P R10O RIO4 RES, 1F, 1 /8MW. 1%, 2. 37W | RN33D~ZATIF TRH a4701-03-2071 |2
) €93 Ca2 CAP, MYLR. . CATHMF. 30v CHRATIF ErPac | 1%00-44-7303 {2
R45 RES, MF, 1784, 1%, 23, 7K | ANSAD-2972F TRM 4701-03-2372 |1 E
cs2 CAP, MYLR. . 47HF, v CSRATAF ELPAC | t300-44-7400 |1t . e
- R10% R11% RES, MF, 1/8W, 1'%, 247 ANSSD-249CF TRH 4701-03-24%0 | 2
1 PCA, FIUNCTION 1700-00-3004 HUTH 1700-00-3004 | 1
YENERATOR D R1 R13 R2 R32 A& R&C R7 R72| AES, MF. {/BW, 1%, 2. 45%, | HNSSD-2491F TRW 4701 -03-2a71 | 10
. R73 RT4
TITLE { REV TTLE ASSEMBLY NO, 13y
. WAVETERK ASSEMBLYNG. | 208-00-3004 WaveETEK 1208-00-2004
. PCA SUR ASEY, FUNCTION $EN BD A FCA SUR ASGY, FUNCTION SEN ED A
PARTS LIST 1299/286 PARTS LIST 12887268
FACE 2 |_ PACE 4
|mm| DATE
REMOYE ALL BURRS
| oS S B VWAVETEK .o | A
i MATENIAL CHECRED
T
T
PARTS LIST
—
Revdran seRoY FUNCTION GENERATOR BOARD
L
WAYETEK
UNL E33 OTHERWHET IFIED —iid
?&:mm‘h eCHER SRE [FECM HO. L REY
NOTE: UNLESS OTHERWISE SPECIFIED rracTions buomas wos i B | 23338 1100-00-3004 G
- EI Nl
DO HOT SCALE DRAMNG | - ek £ jecaa Jwooe 288 Jwerr { o 2
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\ Tl al ) FRONT 0 FEZ o o FB3 }o /
+ -~ —_— i —
b
] 3
SEE SEPARATE FARTS LIST PLHOO-00-3004
A REMOVE ALL BURRS et Tt .
A\ b8 15 A TRIM VALUE oo MY LM KINGSLEY ‘;:;o’ MVETEK anrasacsors
[2\ INSTALL SERIAL No. LABLE whERE SHown. | B 4 CP‘SSE“B\'-‘{
AN TR, FUNCTIDN GENTRATIR
[I\ MANUFACTURER'S MARKING INDICATES CORKECT GAIENTATION GF CONNECTOR. wAsEreK £26 il BOARD
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NOTE ORIENTATION,
“120° 15 TO BE VISIBLE
THRU WINDOW OF
AL LINE FILTER,
REF ITEM NO.2

SEE DETAIL'A”

r—an’:.zs a-’

S O
. _. FOR WIRING >

A1\ NEARSIDE

%
. REF-  (4) \
INSTALL GND LUG
i FIBER WASHER AT LOWER MOUNTING
4 4 (8) LOCATION.
1
- (4}
(4)

N5STALL GROMMET 3200-06-0079 (LESIG PART 924) QR 3200-06-0053
MINOR RUBBER PARYT NGO, ZR-4064) QR EAUIY. TD SAELD (ITEM 3)
FYiTH ADHESIVE 1600 03-002(LOC TITE PART Ng. 4it) OR EQUNY,

LARK, ASSEMBLY NO. "M0I-00-3007), LATEST REV,

SCM 23338 , PFER-MIL-5TD-130, APPRAX
VHERE  SHOWN, - ;

BT8: uNLESE QTHEARIIE SFECIEIED

DETAIL™ B’

REF"T4”

WIRE LiST

REF( BOTTOM VIEW)

COLOR

XFMR WIRE [LINE FILTER

TERM, MARKING
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ELACK
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tiuliwlialis

/—@ REF

DETAIL A
XFMR WIRE HOOKUP

DEE SEPARATE PARTS L/3T

AEAIVE 211, BURAT

!W“ DATE
AND SR2AX Wiy EDGES [CHERMAGCK (it-11-8 WETE
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DIMENSIONS ARE M cHED | TLLE TraH Wo. WG v ]
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8 5 .L 4 3 2 ‘ 1
e e
g O mr:l‘t:nm i m_[ [ ] | 13 Inw.n: T P
NG TE WAVETER ARG MAT 3
e b KACEPT AR,
EPERATION, AND MAMTERINCE WITHOUT WRITTIN AU-
THORITATION. .
S
i
REFERENCE DESIGNATORS PART DESCRIPTION ORIS—MFCR-PART-RO HFER WAVETER MO. STY/PT REFERENCE DESICNATOAS PART DESCRIATION DR [9-HFCR-PART-MO e WAVETER MO ATY /T
caxa DIODE, ZENOA. 3. 1v. IN?S1A FALR 4801-01-0731 |1
R43 RES. MF, 1/8W. 1%, 24 911 | RNSSD-2492F TRU £701-03-2492 |1 IOME, IR, INTILA
R130 R22 RI4 RES, HFLM: 1/5W, 2. 494, I | CHF-N32494F T-0 DALE A701-03-2474 3 CR1I CR12 CR12X CRi4 CRi% DICHE. HIcH 1nS262 FAIR 4801-01~5282 [Py
] CR1&6 CR1Y CRIB CR17 CR2 CONDUCTANCE, WLTRA
CRIO CA21 CRE3 CRZ7 CRZA FAgT
Aizs RES, MF, 1780, 1%, 27, & RANZSD-27RAF TRW A701-03-2747 | ¢ CRIT? CRI CR3O CRAL CRIY
CR40 CR43 CRA& CR&
R103 R148 RES, HF, 1750, 1%. 2 B?X | RNIXD—2871F TRU 401032871 |2
CR25 CA24 CRIS CRJs CRIT DIODE, WWLTRA FAST FOr77 FAIR AHOT-02-0777 | 8
R1tS RES. MF, 1 /86, 1%, 301 RNSSD-3010F . TRW 4¥01-03~3010 | 1 CR38 CR41 CRaZ
R137 RES: HF. 1/BH. 1%, 314 RMS5D—-3140F TR 4701-03-2160 1 Gai4 ai1s TRAME, SILICON. PLANAR, ' INIF49A maT 4501 -02-3471 3
EPITAXIAL, NP, TO-18 i
- ! Raa RES.HF, 1784, 1%, 2. 244 | RN330—-3241F TRY 4701-03-0241 |1
@13 Alé ai a3 o4 TRANS. NPN. TO-92 a5ed FAIR A901-03-2430 § 3
R32 RES: MF. 1 /8w, 1%, 33 24 | ANSSD-0322F TR 4¥01-03-3323 |1
Q18 gza7 TRANS DNI704 NPN INIF04 FalR 4901 -03-9040 | 2
Rl12 Rils A11¥ R46 RES, MF. 1 /84, 1%, 33, 2 RNZSD-J3RZF TR 4701-03-2329 | 4 QENERAL PURPOSE TO-¥2
R117 RES. MF, 1/8W, 12, 392 AN3SD-3920F TRU 4701-03-3920 | ¢ G17 gA a9 TRANG, GEMNERAL W41 NEC 4901-04~1220 |3
PURPOSE, ANP, TU-92
R140 RES, MF. 1 /86, 12, 39, 2 RNSSD-39RZF TRY ATOL-03-0929 | 1
' 623 a3 TRANS, P-CHANMEL, L TE] T 4501-09-442G |2
RiC A14 R9 RES.HF, I1/6M, 1%, 4, 2% | RN33D=%021F TRU 4701-03-4021 | 2 ~FETR
- R123 Ri2A RES, HF. 1 /84, 1%, . b4 | RNSID-4541F TR 4701-00-4541 (2 ot a1l G2a TRANS, N-CHAMNEL JFETS | 2N3483 maT 4701-05-48%0 {1
R129 R1B RS7 Rat RES. MF, 178, 1%, 497 ANS3D-4990F TRW A701-03-49%0 | 4 413 a19 a2¢ azz TRANG 2N3771 PNP MATTL NB& A901-03-7710 | 4
- M BWITCH TO-92
L R134 R138 R137 RID RI7 R4 |REL, MF. \/6H: 1%. 4. 90% | RNSAD-4991F TRW A701-03-49%1 | & ¢
N R&3 RO2 a4 TRAME, FET N CHANNEL YMHOLOANT SUPER ASOR-01 -D&00 1
Al
TITLE ASSEMBLY N REY TITLE RSSEMELY NO. AEY
WRAVETEK 1208-00-3004 WaveETEK 1208003004
R - BECA SUR ASEY, FUNCTION GEN 8O “ FCA BUN ABEY, FUNCTIOM GEN BD A
5 PARTS LIST \280 7289 PARTS LIST 12882988
PACE 3 PAGE 7
y B
HREFERENCE DESIGNATORS PART DESCRIPTION | DAIG-HFER-PAAT-ND HFER HAVETEK MO. ATY/PT REFERENCE DESIGNATORE PART DESCRIATION CRIG-MFER-PART-NO HFGR HWAVETEX NO. ary/eT
|
Al3d RiF REE. HF. 1/8M. 1%, 49. 9% | ANSSD-s992F TRU £701-03-4592 | 2 a2 TRANS, FET P CHANNEL VFOLOeNT BUFER | 4902-01-0601 |1
R133 RES. MF, 1/EM, 1X. 499K RNSSD-4993F TRY 4701-03—-4993 {1 vas MUK, CHOS, O 4C, B DE3GBAGY BLCOM | 7O00-03—-gcmon |1
CHAN/DUAL 4 CHAN ANAL
R20 R71 RES, MF, 1780, 1%, 31. 1 RNSSD—31R1F TRY 4701-03-3119 |2
V13 uUtd ULy uia DF AMP, LOW DRIFT. LT1001CNE LINTE |70Q0-10-0LEQ | 4
R19 RES. MF, 176, 1%, 404 NS ID-ADAGF TRH 4701-03-5040 | 1 LOW OFFSET
RLG7 RIO8 RES, MF, 1,80, 1%, 739 RN25D-7300F TAW 4701-03-7800 |2 Uiz yz DAC, GUAD 8 BIT.MALT DACE40ACF PH1 FOOU-B24-0HOO | 2
W/MEM, CHOS
Ri24 R1R? H1L RS RES, MF, 1/EW. 1X. 7. 34 RNISD-T73Q1F TRU 4701-03-7301 | 4
V10 U13 U1 UR3 U OF AMP.HI SLEW HCI4081R HaT 7003-40-6100 | 3 E
REL RES, MF. 178v. 1%, 70, 7% ANIID-7H72F TRW 4701-a3=-72732 1 RTE: HIDEBND. JFET. ST, |—
RtZ4 R9T RES: MF. 1 /B84, 1%, 78. 7 RNISD-TARTF TRH 4701-02-787% | 2 V24 us us OF AMP.HI BLEW MGISCELAP naT FOOa-40-8101 | A
RTE, HIDEBND. JFET. FRIM L
R4 RES, HF. 1780, 1%, 8. 08K | RNDSD-S0AIF TRM 4701-03-80461 |1 E
2 RiZ0 REE. MF, 1 /80, 1X, 823 RN23D-E230F TRM 47Q1-03-g250 | L Vil U2l U22 U2 UG V2T Us {DF AMP.HI SLEW HCI4082F HOT Fooa-40-az00 |
N ATE- WIDEBND, JFET DUaL
A101 Al04 R13 R99 RES, MF, 178U, 1%, 9. 09K | RNIGD-9091F TRH 4701-03-50%1 | 4
- uaz ua BW, GUAD ANALOQ., cMOS [ DG2L1CJ SLeon | so00-02-t100 |2
32 RES. MF. 1 /8w, 1%, 90. 9 RAN22D-90RTFF TR A7L-00-%099 | 1
vl DECODER/DEMUK. 3 TO B | SN74ALS13EN TI HOUF-41-3800 |1
": RBA RES. ) OHM JUNPER JPOITAEG RO A799—00-0cE7 |1 LINE
-; R77 R8 RES, MFLM, L/E8W, 1%, 73, 2 | 203RETIZEF MEPGD | 4799—00-0234 | 2 uz uz FLIP-FLOP. GCTAL D BN7AALSST4M 1 BO07-43-7430 | 2
®
. CR4 CRY DIODE, ZENEA. 3.3V LNTda4 FalIR 4301—01-0746 | 2
E¥)
TOL. SO0 078, INTA6A
i
TITLE ASSEMBLY NG, REY TITLE ASSEMELY NOL AEY
MVETEK 1 208=-00-3004 \”V’AVETEK 1208-00-3004
. PCA SUB ABSY. FUNCTION SEM BD A PCA BUR ABSY, FUNGCTION ©EN BD A
. PARTS LST \2e8, 298 PARTS LIST 12587200
PAGE & PACE 8
REMOVE ALL BURRS praam w
AND BRERK JHARP 20GHS | WAVE TEK ..t A
[T e TRICRID L
TITLE
- mRQJ. ENGON.
; PARTS LIST
; It
— FELEASE AP FUNCTION GENERATOR BOARD
Ll
) WAVETEK PFROGESS
gm!!” ot RE III‘I:‘c::'!.:“n HIE [FACM WD, Dw. #O, E
MHONE A . 3
TOLERANCEX ARE-
NGTS LaESS ot gD encrams. wecna sncurs | D | 23338 | 1100-00-3004 | G
XX p
DO HOT BCaLE BRAWNG | * XX = * [azae [mooe. 288 Jawesr 0 o 2
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™ PR AN T
MGHTE BELDNGING TO WAVETEN AMD MaYNC!
I"’:’m [ oo,

FOR ANY RELARDS

m"m.., AND W AMTEMAMCE
| THOMEATION.

NOTE: UNLESS OTHERWISE SPECIFIED

H

o W8

1]

LA
WETHOUT WRITTEN Al-
.

p

REFERENCE DESI@NATDRS

[

PARY DEBCRIPTIDN DRIG-MFCR-PART-ND MFGR WAVETEK NO. ATY/RT
T1 TRANBFORMER ASSEMBLY | 1208~00-300% WK 1R04-00-3007 | 1
2 CABLE ASSY,LINE 1267-00-3011 WYTE 1207-D0-53011 |1
FILTER
1 FANEL , REAR, FAINTED 1500-02-3R42 WK 1400-02-2242 |}
3 EHIELL. AC CONN 14006023463 TR 1400-02-3443 | 1
10 FUSE. D7 &4, 230V, -8 313-750 LITFU | RADO-O5-DOL! | 1
% NUT, HEX, 4~40 HESS649-244 coM. ZB00-14-4100 | 4
7 WASHER, #8 FIBER BIN i W8 FIBER WASHER CrRCL | 2000-2D-G00C | 4
470
5 WASHER, LOCK RER, £/E [ MS 3D338~135 CPRCL | 2800-43-4000 | 4
[
8 WASHEF:, #B, FLT. 88, THK. | 2B00-44-8000 CMRCL | @B0O—44-80GC | 4
.00, 1T . 174,00 . 378
& BCREM, B-32 ¥ 1 ZR00-42-6124 CHRCL | 2POD-AE-E126 | 4
B/8. UNCZA. FHLP, PH, BS
¥ WASHER. #WB. INT RBOD-35-0002 CMRCL | 2D00-836-DDOZ | 4
TOOTH, LOEH, S5
11 EXTRU, RUBBER. U 924 LESIO | D200-04—007% | 2
CHML, L/1& INSIDE. 1/B
QUTSINE
TiTLE ASSEMBLY NO REV
WAVETEK 1101003007
PAHTS LIST ASSY. REAR PAMEL
PADE 1
D Atk
OVE ALL BURRS
S e | WAVETEK ..comrccom
MATERLAL CHECKED
TILE
Emii
e FPARTS LIST
FINGH
WAYETEN
UNLEDS OTHER'MSE SMLIMBD e
¥‘O‘:.ml‘:k[f__ iNCHES SLX [="1T-N CWE. HO. HEV
rucnons prewas amaes | O | 23338 1101-00-3007 B
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