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SCOPE OF THIS MANUAL 

This manual provides descriptive material and instructions for  the installation, operation, 
maintenance, and repair o f  the WAVETEK Model 2001 SweepISignal Generator. 
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FIGURE i-MODEL 2001 SWEEP/SIGNAL GENERATOR 

SCOPE OF THIS MANUAL 

This manual provides descriptive material and instructions for the installation, operation, 

maintenance, and repair of the WAVETEK Model 2001 Sweep/Signal Generator. 
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Model 2001 

SECTION I 
GENERAL INFORMATION 

1.1 INTRODUCTION 

The compact WAVETEK MODEL 2001 SweepISignal markers may be tilted 900 for easy viewing when displayed 
Generator offers programming, versatility and an excep- with steep transition signals or rectified for X-Y plotter 
tionally wide frequency range (1 to 1400 MHz) in a applications by a F,ront Panel switch. A lkHz squarewave 
ruggedized inexpensive instrument. Its unique adaptability modulator, providing 100% amplitude modulation of the 
promotes sophisticated laboratory applications, as well as RF output for low level recovery applications, is available 
automatic production testing. as an optional feature. 

Each of its three frequency ranges (1-500 MHz, 450-950 
MHz, and 900-1400 MHz) may be used in 3 modes of 
operation; start-stop, n f  or CW. It can be swept from end- 
to-end, up-or-down, at any rate from 50 sweeps per second 
to 1 sweep every 100 seconds. Manual, triggered, or re- 
curring sweeps are provided and the sweep frequency, 
sweep width, and output attenuation all may be controlled 
by external voltages. 

Up to six crystal controlled birdy marker modules (single 
frequency or harmonic type) may be plugged into the 2001. 
Each module has its own Front Panel OnIOff switch. 
Front Panel amplitude and width controls enable optimum 
adjustment of the marker display. In application, the 

Most optional features, as well as the functional circuits 
for the basic sweep generator, have modular plug-in con- 
struction. This allows optional features to be factory in- 
stalled at the time of purchase, or customer installed at a 
later date. This concept offers protection against obsolesence 
since updated and additional features can be simply and 
economically added as new test procedures dictate. 

Maintenance problems can be greatly simplified by stocking 
several modules instead of hundreds of discrete com- 
ponents. Servicing time of a defective instrument can be 
cut to a fraction of the time previously required and can 
be performed by relatively inexperienced technicians. 
Modules for the 2001 are stocked in Wavetek service cen- 
ters around the world. 

1.2 SPECIFICATIONS 

Table 1-1. lists the specifications for MODEL 2001 Sweep1 
Signal Generator. 

TABLE 1-1. 
SPEC1 FlCATlONS 

- 

RF SPECIFICATIONS 

Frequency Range - 

Operating Modes - 

1 to 1400 MHz in three overlapping bands 
Band 1 1 to 500 MHz 
Band 2 450 to 950 MHz 
Band 3 900 to 1400 MHz 

StartIStop, af, and CW 
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The compact WAVETEK MODEL 2001 Sweep/Signal 

Generator offers programming, versatility and an excep

tionally wide frequency range (1 to 1400 MHz) in a 

ruggedized inexpensive instrument. Its unique adaptability 

promotes sophisticated laboratory applications, as well as 

automatic production testing. 

Each of its three frequency ranges (1-500 MH z, 450-950 
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markers may be tilted 900 for easy viewing when displayed 

with steep transition signals or rectified for X-V plotter 

applications by a F.ront Panel switch. A 1 kHz square wave 

modulator, providing 100% amplitude modulation of the 

R F output for low level recovery applications, is available 

as an optional feature. 

Most optional features, as well as the functional circuits 

for the basic sweep generator, have modular plug-in con

struction. This allows optional features to be factory in

stalled at the time of purchase, or customer installed at a 

later date. This concept offers protection against obsolesence 

since updated and add itional features can be simply and 

econom ically added as new test procedures dictate. 

Maintenance problems can be greatly simplified by stocking 

several modu les instead of hund reds of discrete com

ponents. Servicing time of a defective instrument can be 

cut to a fraction of the time previously required and can 

be performed by relatively inexperienced technicians. 

Modules for the 2001 are stocked in Wavetek service cen

ters around the world. 

TABLE 1-1. 
SPECI FICATIONS 

RF SPECIFICATIONS 

Frequency Range - 1 to 1400 MHz in three overlapping bands 

Band 1 1 to 500 MHz 
Band 2 450 to 950 MHz 

Band 3 900 to 1400 MHz 

Operating Modes - Start/Stop, [',. f, and CW 
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GENERAL INFORMATION 

TABLE 1-1. Specifications (Con't.) 

Model 2001 

Frequency Dial 
Calibration - 

Accuracy - 

10 MHz intervals 

Band 1 10 MHz 
Band 2 2% of selected frequency 
Band 3 2% of selected frequency 

Sweep Width - 200 kHz to 500 MHz-calibrated in 10 MHz intervals 

Accuracy - Band 1 f 10 MHz 
Band 2 f20 MHz 
Band 3 k20 MHz 

Display Linearity - 2% 

Spurious Signals - Band 1 10 to 500 MHz 26dB below output 
Band 2 500 to 950 MHz, 26dB below output 
Band 3 900 to 1400 MHz, 26dB below output 

Residual FM - Less than 15kHz 

Drift - 

Blanking - 

RF Output Amplitude - 

Flatness at +10 dBm - 

100 kHz15 minutes - 2 MHz18 hours 
(after 112 hourwarm-up at a constant ambient, and allowing 
a 5 minute stabilizing period after a frequency change) 

Retrace blanking of the RF output provided for sweep 
operation. Removed for CW operation. 

Continuously adjustable from +10 to -80 dBm; 70 dB in 
10 dB steps, plus a 20 dB vernier, calibrated in 1 dB 
increments. Step attenuator and vernier attenuator ac- 
curacy : 

k0.5 dB to 500 MHz 
k1 dB to 1000 MHz 
f 2  dB to  1400 MHz 

f0.5 dB over 1 to 1400 MHz (when read with negative 
detector) 
f0.75 dB over 1 to 1400 MHz (when read with a power 
meter) 

Impedance - 50 ohms 

REMOTE PROGRAMMING 

A Rear Panel REMOTE Jack provides necessary connections for Remote Control of frequency, sweep 
width and the 0 to 20 dB vernier output control. This jack also provides connections for EXTERNAL 
amplitude and frequency modulation. 

Frequency - May be remotely programmed within the selected band by 
a k16 V signal. (-16 volts corresponds to LOW frequency 

GENERAL INFORMATION Model 2001 
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Frequency Dial 

Calibration -

Accuracy -

Sweep IJlJidth -

Accuracy -

Display Linearity -

Spurious Signals -

Residual FM -

Drift -

Blanking -

RF Output Amplitude -

Flatness at +10 dBm -

Impedance -

REMOTE PROGRAMMING 

TABLE 1-1. Specifications (Con't.) 

10 MHz intervals 

Band 1 

Band 2 

Band 3 

10 MHz 

2% of selected frequency 

2% of selected frequency 

200 kHz to 500 MHz-calibrated in 10 MHz intervals 

Band 1 
Band 2 

Band 3 

2% 

Band 1 

Band 2 

Band 3 

±10 MHz 
±20 MHz 
±20 MHz 

10 to 500 MHz 26dB below output 

500 to 950 MHz, 26dB below output 
900 to 1400 MHz, 26dB below output 

less than 15kHz 

100 kHz/5 minutes - 2 MHz/8 hours 

(after 1/2 hour warm-up at a constant ambient, and allowing 

a 5 minute stabilizing period after a frequency change) 

Retrace blanking of the RF output provided for sweep 

operation. Removed for CW operation. 

Continuously adjustable from +10 to -80 dBm; 70 dB in 

10 dB steps, plus a 20 dB vernier, calibrated in 1 dB 
increments. Step attenuator and vern ier attenuator ac

curacy: 

±0.5 dB to 500 MHz 

± 1 dB to 1000 MHz 
±2 dB to 1400 MHz 

±0.5 dB over 1 to 1400 MHz (when read with negative 
detector) 
±0.75 dB over 1 to 1400 MHz (when read with a power 
meter) 

50 ohms 

A Rear Panel REMOTE Jack provides necessary connections for Remote Control of frequency, sweep 

width and the 0 to 20 dB vernier output control. This jack also provides connections for EXTERNAL 
amplitude and frequency modulation. 

Frequency - May be remotely programmed within the selected band by 

a ± 16 V signal. (-16 volts corresponds to LOW frequency 



Model 2001 GENERAL INFORMATION 

TABLE 1-1. Specifications (Con't.) 

band end and +16 volts to  HIGH frequency band end) 

Tuning sensitivity: 16 MHzIvolt (approx.) 

Sweep Width - 

Vernier 0-20 dB 
O U ~ D U ~  - 

External FM - 

External AM - 

SWEEP SPECIFICATIONS 

Sweep Modes - 

Sweep time - 

Horizontal Output - 

EXTERNAL LEVELING 

External Monitor (ALC) - 

MARKER SPECIFICATIONS 

Accuracy - 

May be controlled by a remote potentiometer. (Input and 

output connections provided in Rear Panel REMOTE jack) 

May be remotely programmed over a 20 dB range wi th a 
0 to  -18 volt signal. (-18 volts corresponds to a maximum 
output) 

Full deviation of 5250 MHz possible at rates up to  4kHz. 
With reduced deviation and linearity, modulation rates to 
100kHz are possible. Sensitivity: 16 MHz/volt (approx.) 

External AM signals are applied to  same connections as 
for vernier 0-20 dB control. Therefore, vernier range must 
be restricted so the 0 to -18 volt range is not exceeded or 
distortion will occur. With average voltage set to mid-range, 
100% modulation is possible to  IkHz, 40% modulation 
possible to a 40kHz rate. 

Repetative sweep 
Single sweep 
Externally triggered sweep 
Manual sweep 
Line lock sweep 

Continuously variable from less than 10 ms to  over 100 
seconds, in 4-decade steps, plus vernier 

16 volts peak-to-peak (symmetrical about ground) 

An external negative signal, between 0.2 and 2 volts, 
may be used to  level the RF output 

Birdy by-pass markers with provisions for six plug-in 
marker modules, plus Front Panel external marker input. 
Markers may be either single frequency or harmonic 
(comb.) type. (See Options A1 and A2) 

Model 2001 

Sweep Width -

Vernier 0-20 dB 

Output -

External FM -

External AM -

SWEEP SPECIFICATIONS 

Sweep Modes -

Sweep time -

Horizontal Output -

EXTERNAL LEVELING 

External Monitor (ALC) -

MARKER SPECIFICATIONS 

Type -

Accuracy -

GENERAL INFORMATION 

TABLE 1-1. Specifications (Con't.) 

band end and +16 volts to HIGH frequency band end) 

Tuning sensitivity: 16 MHz/volt (approx_) 

May be controlled by a remote potentiometer. (Input and 

output connections provided in Rear Panel REMOTE jack) 

May be remotely programmed over a 20 dB range with a 

o to -18 volt signal. (-18 volts corresponds to a maximum 

output) 

Full deviation of ±250 MHz possible at rates up to 4kHz_ 
With reduced deviation and linearity, modulation rates to 

100kHz are possible. Sensitivity: 16 MHz/volt (approx.) 

External AM signals are applied to same connections as 

for vernier 0-20 dB control. Therefore, vernier range must 
be restricted so the 0 to -18 volt range is not exceeded or 

distortion will occur. With average voltage set to mid-range, 
100% modulation is possible to 1kHz, 40% modulation 

possible to a 40kHz rate. 

Repetative sweep 

Single sweep 

Externally triggered sweep 

Manual sweep 

Line lock sweep 

Continuously variable from less than 10 ms to over 100 

seconds, in 4-decade steps, plus vernier 

16 volts peak-to-peak (symmetrical about ground) 

An external negative signal, between 0.2 and 2 volts, 
may be used to level the R F output 

Birdy by-pass markers with provIsions for six plug-in 
marker modules, plus Front Panel external marker input. 
Markers may be either single frequency or harmonic 

(comb.) type. (See Options A 1 and A2) 

0.005% 
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GENERAL INFORMATION 

TABLE 1-1. Specifications (Con't.) 

Model 2001 

External Market Input - Front Panel BNC connector accepts external CW signal 
for conversion to a Birdy marker. Input level: 100 mV 
into 50 ohms 

Marker Width - Adjustable from (approx.) 15 to 400 kHz in four steps 

Marker Size 
Large - Adjustable from (approx.) 12 V to 15 mV peak-to-peak 

Small - Adjustable from (approx.) 50 mV to 100 uV peak-to-peak 

Rectified Birdy 
(for use with X-Y plotters) - Size varies with detector's impedance. Adjustable from 

(approx.) 6 V to 1 mV with detector impedance of 1 meg 
ohm, or from 0.5V to 1 mV with detector impedance of 
0 ohms. Rectified birdy is positive polarity 

Marker T i l t  - Provides horizontal markers have a size equal to approxi- 
mately 10% of horizontal display. Adjustment of marker 
size vectorily adds the normal vertical marker to the 
horizontal marker, causing the resulting marker to vary 
from a horizontal position toward a vertical position. 

POWER REQUIREMENTS 

Line Supply 115 or 230 VAC *lo%, 50 to 60 Hz, (approx 20 watts) 

MECHANICAL SPECIFICATIONS (See Figure 1-1.) 

A For total length, including knobs, 
add 11/16 inch 

I3 For total height, including feet, 
add 518 inch 

C For total width, including screw 
heads, add 3/16 inch 

Weight 
Net - 19 Ibs. 
Shipping - 25 Ibs. 

Figure 1-1. 

1.3 OPTIONS 

1.3.1 Marker A-1. Any single frequency between 1 to 1400 MHz. 

1.3.2 Marker A-2. Harmonic type at 1, 10 or 50 MHz. (Other frequencies available on special order.) 

1.3.3 Modulator A-4. Provides 100% amplitude modulation at a 1 kHz rate. 

1.3.4 Perllift A-5. Provides contact closure during sweep time. 

GENERAL INFORMATION Model 2001 
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TABLE 1-1. Specifications (Con't.) 

External Market Input -

Marker Width -

Marker Size 
Large -

Small -

Rectified Birdy 
(for use with X-V plotters) -

Marker Tilt -

POWER REQUIREMENTS 

Line Supply 

Front Panel BNC connector accepts external CW signal 

for conversion to a Birdy marker. Input level: 100 mV 
into 50 ohms 

Adjustable from (approx.) 15 to 400 kHz in four steps 

Adjustable from (approx.) 12 V to 15 m V peak·to·peak 

Adjustable from (approx.) 50 mV to 100 uV peak·to·peak 

Size varies with detector's impedance. Adjustable from 
(approx.) 6 V to 1 mV with detector impedance of 1 meg 

ohm, or from 0.5V to 1 mV with detector impedance of 
o ohms. Rectified birdy is positive polarity 

Provides horizontal markers have a size equal to approxi
mately 10010 of horizontal display. Adjustment of marker 
size vectorily adds the normal vertical marker to the 
horizontal marker, causing the resulting marker to vary 
from a horizontal position toward a vertical position. 

115 or 230 VAC ± 10010, 50 to 60 Hz, (approx 20 watts) 

MECHANICAL SPECIFICATIONS (See Figure 1-1.) 

A For total length, including knobs, 

I [ 
add 11/16 inch 

B For total height, including feet, 
TOP 

add 5/8 inch 
C For total width, including screw A~I .. 13 .. I 

heads, add 3/16 inch 

K[ 1 G Weight SIDE 

Net - 191bs. 
Shipping - 251bs. Ls C~~8~~t-C 

Figure 1-1. 

OPTIONS 

1.3.1 Marker A-1. Any single frequency between 1 to 1400 MHz. 

1.3.2 Marker A-2. Harmonic type at 1, 10 or 50 MHz. (Other frequencies available on special order.) 

1.3.3 Modulator A-4. Provides 100% amplitude modulation at a 1 kHz rate. 

1.3.4 Perilift A-5. Provides contact closure during sweep time. 
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Model 2001 GENERAL INFORMATION 

1.4 ACCESSORIES 

1.4.1 Accessories furnished: Instruction manual and plug to mate with Rear Panel REMOTE jacks. 

1.4.2 Accessories Available: 

a. Wide-band RF Detector - Model D-152. 
b. Service K i t  - K102. Contains a module extender and extension cables. 
c. Rack Mount K i t  - K103. Mounts single instruments in a 5-114 inch space. See 

Figure 2-1. 
d. Rack Mount K i t  - K104. Mounts one or two instruments in a 7 inch space. See 

Figure 2-2. 

Model 2001 GENERAL INFORMATION 

1.4 ACCESSORIES 

1.4.1 Accessories furnished: I nstruction manual and plug to mate with Rear Panel R EMOTE jacks. 

1.4.2 Accessories Available: 

a. Wide·band RF Detector 
b. Service Kit -
c. Rack Mount Kit -

d. Rack Mount Kit -

Model 0-152. 
K 102. Contains a module extender and extension cables. 
K 103. Mounts single instruments in a 5·1/4 inch space. See 
Figure 2-1. 

K 104. Mounts one or two instruments in a 7 inch space. See 
Figure 2-2. 
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M o d e l  2001 

SECTION 2 
INSTALLATION 

2.1 MECHANICAL INSTALLATION 

2.1 .I Initial Inspection 

After unpacking the instrument, visually inspect the 
external parts for damage to knobs, connectors, surface 
areas, etc. The shipping container and packing material 
should be saved in case it is necessary to reship the unit. 

2.1.2 Damage Claims 

If the instrument is received mechanically damaged in 
transit, notify the carrier and either the nearest Wavetek 
area representative or the factory in Indiana. Retain the 
shipping carton and packing material for the carrier's 
inspection. 

The local representative, or the factory, wil l immediately 
arrange for either the replacement or repair of your in- 
strument, without waiting for damage claim settlements. 

2.1.3 Rack Mounting 

The instrument is 1 /2 racksize and two rack mounting 
kits are available. The K-103 kit provides the necessary 
hardware to mount the unit to either tlie right or left of 
a standard 5%" x 19" opening. The K- 104 kit provides 

the necessary hardware to rack mount two instruments. 
These may be two 1000 or 2000 series Wavetek, Indi- 
ana Instruments, or two 130 or 140 series Wavetek, 
San Diego Instruments, or a combination of either. This 
provides a 7" x 19" package. Facilities are provided for 
Front Panel mounting of instrument Rear Panel con- 
nectors. 

2.1.4 K-103, Rack Mounting Kit (Refer to Figure 2-1 ) 

CONTENTS 

Item Qty. Part No. 

A (Side) 1 ea. 8000-608 
B (Side) 1 ea. COOO-691 

C (Screw) 8 ea. HS101-806 

Procedure: 

Remove the screws from one side panel at a time. Mount 
item A or B against the side panel of the instrument and 
secure with screws provided (item C). Repeat operation 
for other side. NOTE: Items A & B may be interchanged 
to position the unit to the side of the rack desired. 

Figure 2-1. K-103 Rack Mounting 

Model 2001 

2.1 MECHANICAL INSTALLATION 

2.1.1 I nitial Inspection 

After unpacking the instrument, visually inspect the 
external parts for damage to knobs, connectors, surface 
areas, etc. The shipping container and packing material 
should be saved in case it is necessary to reship the unit. 

2.1.2 Damage Claims 

If the instrument is received mechanically damaged in 
transit, notify the carrier and either the nearest Wavetek 
area representative or the factory in Indiana. Retain the 
shipping carton and packing material for the carrier's 
inspection. 

The loca! representative, or the factory, will immediately 
arrange for either the replacement or repair of your in
strument, without waiting for damage claim settlements. 

2.1.3 Rack Mounting 

The instrument is 1/2 rack. size and two rack mounting 
kits are available. The K-1 03 kit provides the necessary 
hardware to mount the unit to either the right or left of 
a standard 5;4" x 19" opening. The K·1 04 kit provides 

A 

.. --

.. --
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the necessary hardware to rack mount two instruments. 
These may be two 1000 or 2000 series Wavetek, Indi
ana Instruments, or two 130 or 140 series Wavetek, 
San Diego Instruments, or a combination of either. This 
provides a 7" x 19" package. Facilities are provided for 
Front Panel mounting of instrument Rear Panel con
nectors. 

2.1.4 K-103, Rack Mounting Kit (Refer to Figure 2-1) 

CONTENTS 

Item Qty. Part No. 

A (Side) 1 ea. BOOO-608 

B (Side) 1 ea. COOO-691 

C (Screw) 8 ea. HS1 01 -806 

Procedure: 

Remove the screws from one side panel at a time. Mount 
item A or B against the side panel of the instrument and 
secure with screws provided (item C). Repeat operation 
for other side. NOTE: Items A & B may be interchanged 
to position the unit to the side of the rack desired. 

B 

- l" 
-- ... 

Figure 2-1. K-103 Rack Mounting 
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2.1.5 K-104 Rack Mounting Kit (Refer to  Figure 2-2)  

CONTENTS 
Item Qty. Part No. 

A (Tray) 2 ea. COOO-729 
B (Side) 2 ea. A500-230 
C (Screw) 12  ea. HS106-905 

Procedure: 

Install both sides (item B)  to  one tray (item A) using 
10-32 x 311 6" screws (item C). Position the instrument 
on  the tray so that the feet extend into the provided 
holes. Holes are provided for all Wavetek, Indiana 1000 
and 2000 series and for most Wavetek, San Diego 130, 
140, and 700 series instruments. Other instruments not 
exceeding 5%'' x 8" may also be mounted by drjlling 
additional holes for their feet. 

When one or both instruments are properly seated, in- 
stall the other item "A" and secure wi th  the remaining 
screws (item C). 

NOTE: If the Wavetek instrument has been supplied 
wi th  a bail, i t  must be removed before installing in the 
K-104 rack mounting kit. 

Figure 2-2. K-104 Rack Mounting 

2.2 ELECTRICAL INSTALLATION 

2.2.1 Primary Power Requirements 

These instruments operate from either 11 5 volt AC or 
230 volt AC supply mains as selected by a Sl~de Switch 
located on the Rear Panel. Before operating the instru- 
ment, check that the fuse mounted in the Rear Panel Instruments are shipped from the factory for operation 
Fuse Holder corresponds to the correct value for the at 115 volt AC, 60 Hz unless specified for 230 volt AC 
selected voltage; i.e., 0.5 amp for a 115 volt AC, and or 50 Hz operation. 
0.25 amp for 230 volt AC. 

2.2.2 Performance Checks 
The power supply has been designed to operate from 
either 50 or 60  Hz supply mains, however, the line The electrical performance of this instrument should be 
operated sweep rate function must be adjusted to the verified. Performance checks for incoming inspection 
line frequency. are given in Section 5, Maintenance. 

INSTALLATION 

2.1.5 K-104 Rack Mounting Kit (Refer to Figure 2-2) 

CONTENTS 

Item Qty. Part No. 

A (Tray) 2 ea. COOO-729 

B (Side) 2 ea. A500-230 

C (Screw) 12 ea. HSI06-905 

Procedure: 

Install both sides (item B) to one tray (item A) using 
10-32 x 3/16" screws (item C). Position the instrument 
on the tray so that the feet extend into the provided 
holes. Holes are provided for all Wavetek, Indiana 1000 
and 2000 series and for most Wavetek, San Diego 130, 
140, and 700 series instruments. Other instruments not 
exceeding 5X." x 8" may also be mounted by drilling 
additional holes for their feet. 

When one or both instruments are properly seated, in
stall the other item "A" and secure with the remaining 
screws (item C). 

NOTE: If the Wavetek instrument has been supplied 
with a bail, it must be removed before installing in the 
K-104 rack mounting kit. 

2.2 ELECTRICAL INSTALLATION 

2.2.1 Primary Power Requirements 

These instruments operate from either 115 volt AC or 
230 volt AC supply mains as selected by a Slide Switch 
located on the Rear Panel. Before operating the instru
ment. check that the fuse mounted in the Rear Panel 
Fuse Holder corresponds to the correct value for the 
selected voltage; i.e., 0.5 amp for a 115 volt AC, and 
0.25 amp for 230 volt AC. 

The power supply has been designed to operate from 
either 50 or 60 Hz supply mains, however, the line 
operated sweep rate function must be adjusted to the 
line frequency. 
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Figure 2-2. K-104 Rack Mounting 

Instruments are shipped from the factory for operation 
at 115 volt AC, 60 Hz unless specified for 230 volt AC 
or 50 Hz operation. 

2.2.2 Performance Checks 

The electrical performance of this instrument should be 
verified. Performance checks for incoming inspection 
are given in Section 5, Maintenance. 
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OPERATING INSTRUCTIONS Model 2001 

Figure 3-1. Front Panel 

3.1 INTRODUCTION 

This section provides complete functional control descrip- In addition, special operating notes cover sweep rate errors, 
tion, operating instructions, and programming instructions overloading, low level measurements and operation with 
for the Model 2001 Sweep/Signal Generator. networks analyzers and X-Y plotters. 

3.2 DESCRIPTION OF FRONT PANEL (Refer to Figure 3-1 for control location) 

0 BAND Switch - Selects desired band; 1 to 500 MHz, 450 to 950 MHz or 900 to 1400 MHz. 

@ STARTICENTER FREQ. - Controls Start Frequency when MODE Switch is set to SIS (StartIStop) or Center 
Frequency when MODE Switch is set to n f  and C.W. 

@ STOP/SWEEP WIDTH - Controls Stop Frequency when MODE Switch is set to S/S (Start/Stop) or con- 
trols Sweep Width when MODE Switch is  set to nf. 

@ MODE Switch - Selects Start/Stop, nf or continuous wave operation. 

OPERATING INSTRUCTIONS 

• • e--
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3.1 INTRODUCTION 

Model 2001 

Figure 3-1. Front Panel 

This section provides complete functional control descrip

tion, operating instructions, and programming instructions 
for the Model 2001 Sweep/Signal Generator. 

In addition, special operating notes cover sweep rate errors, 

overloading, low level measurements and operation with 

networks analyzers and X-V plotters. 

3.2 DESCRIPTION OF FRONT PANEL (Refer to Figure 3-1 for control location) 

CD BAND Switch -

@ START/CENTER FREQ. -

(]) STOP/SWEEP WI DTH -

@ MODE Switch -

3-2 

Selects desired band; 1 to 500 MHz, 450 to 950 MHz or 900 to 1400 MHz. 

Controls Start Frequency when MODE Switch is set to SIS (Start/Stop) or Center 

Frequency when MODE Switch is set to 8 f and C.W. 

Controls Stop Frequency when MODE Switch is set to SIS (Start/Stop) or con

trols Sweep Width when MOD E Switch is set to 8 f . 

Selects Start/Stop, A f or continuous wave operation. 
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@ MARKERS 0 WIDTH SlZE - Dual concentric control; outer knob adjusts marker width from 15 to 400 kHz in 
four steps; inner knob controls marker size. 

@ MARKERS - Six push button switches control A1 and A2 Marker Options (Marker frequency 
is engraved on push button). 

0 TI LTINORM Switch - Provides vertical markers in the NORM (down) position. In the TILT (up) posi- 
tion provides horizontal markers having a fixed amplitude of approximately 10% 
of the horizontal display, when MARKER SlZE is  set to minimum. 
NOTE: Increasing the marker size will cause the horizontal marker to t i l t  toward 
a vertical position. This feature is used to identify frequencies on Steep response 
skirts. 

@ MARKER SlZE Switch - 

@ SCOPE HORIZ. Out - 

@ SCOPE VERT. Out - 

@ OUTPUT-dBm-50 ohm - 

0 RF out - 

@ MARKER in - 

@ MOD - 

@ ALC in - 

EXTANT Switch - 

@ POWER - 

This three position switch provides; large markers in its Lower position (12 V to 
50mV peak-to-peak), small markers in its Center position (50mV to 100uV volts 
peak-to-peak) and rectified positive markers in its Up position. These rectified 

markers are for use with X-Y recorders. 

BNC connector provides a 16 volt peak-to-peak triangle wave, symmetrical about 
ground, to drive the Horizontal (x) axis of the oscilloscope or other indicating 
device. (An alternate connection is available at the Rear Panel). 

BNC connector provides the combined markers and demodulated RF (when 
DEMOD in is connected) for connection to the oscilloscope Vertical (y) axis 
input. 

BNC connector accepts the demodulated, swept, signal from the device under test 
so RF markers may be added. (The combined signal is available at the SCOPE 
VERT. OUTPUT connector). 

Attenuator; Outer knob providescalibrated adjustment of the RF output in 10 dB 
increments from 0 dBm to  -70 dBm; inner knob provides calibrated vernier ad- 
justment of the RF output from +10 dBm to -10 dBm. 

BNC connector provides a connection for RF output signal. 

BNC connector accepts an externally generated continuous wave signal to produce 
a frequency marker on the display. 

Push button switch for A4 option (1 kHz square wave amplitude modulation). 

BNC connector accepts an automatic leveling control signal from a remote moni- 
tor when EXTIINT switch is in the EXT (up) position. 

Closes the internal automatic leveling loop when in INT (down) position. 

NOTE: When this switch is in the EXT position, and no external monitor is in 
use, the RF output is unleveled and not controlled by the 20dB vernier attenua- 
tor. 

Push button applies A.C. power to the power supply. The light indicates that the 

instrument is operating. 

Model 2001 

(§) MARKERS 0 WIDTH. SIZE -

(§) MARKERS -

(j) TILT/NORM Switch-

(]) MARKER SIZE Switch -

@ SCOPE HORIZ. Out -

@ SCOPE VERT. Out-

@ DEMOD in-

@ OUTPUT·dBm-50 ohm -

@ RF out-

@ MARKER in-

@MOD-

@ ALC in-

@ EXT/INT Switch -

@ POWER-

OPERATING INSTRUCTIONS 

Dual concentric control; outer knob adjusts marker width from 15 to 400 kHz in 

four steps; inner knob controls marker size. 

Six push button switches control A 1 and A2 Marker Options (Marker frequency 

is engraved on push button). 

Provides vertical markers in the NORM (down) position. I n the TI L T (up) posi
tion provides horizontal markers having a fixed amplitude of approximately 10% 

of the horizontal display, when MARKER SIZE is set to minimum. 
NOTE: I ncreasing the marker size will cause the horizontal marker to tilt toward 
a vertical position. This feature is used to identify frequencies on Steep response 

skirts. 

This three position switch provides; large markers in its Lower position (12 V to 

50mV peak-to-peak), small markers in its Center position (50mV to 100uV volts 
peak-to-peak) and rectified positive markers in its Up position. These rectified 

markers are for use with X-V recorders. 

BNC connector provides a 16 volt peak-to-peak triangle wave, symmetrical about 
ground, to drive the Horizontal (x) axis of the oscilloscope or other indicating 
device. (An alternate connection is available at the Rear Panel). 

BNC connector provides the combined markers and demodulated RF (when 
DEMOD in is connected) for connection to the oscilloscope Vertical (y) axis 
input. 

BNC connector accepts the demodulated, swept, signal from the device under test 

so RF markers may be added. (The combined signal is available at the SCOPE 
VERT. OUTPUT connector). 

Attenuator; Outer knob provides calibrated adjustment of the R F output in 10 dB 
increments from 0 dBm to -70 dBm; inner knob provides calibrated vernier ad
justment of the RF output from +10 dBm to -10 dBm. 

BNC connector provides a connection for R F output signal. 

BNC connector accepts an externally generated continuous wave signal to produce 
a frequency marker on the display. 

Push button switch for A4 option (1 kHz square wave amplitude modulation). 

BNC connector accepts an automatic leveling control signal from a remote moni
tor when EXT/INT switch is in the EXT (up) position. 

Closes the internal automatic leveling loop when in I NT (down) position. 

NOTE: When this switch is in the EXT position, and no external monitor is in 
use, the RF output is unleveled and not controlled by the 20 dB vernier attenua
tor. 

Push button applies A.C. power to the power supply. The light indicates that the 

instrument is operating. 
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@ TRIGIRECUR Switch - 

@ SWEEP TIME Sec. 
VARIMANUAL Control - 

Selects recurring sweep of the time selected by SWEEP TlME Control when 
in RECUR (down) position and with MODE Switch in either S/S or nF. When 
TRIG/RECUR Switch i s  in the center position, the sweep may be triggered for 
single sweep operation by momentarily contacting the TRIG (up) position 

This is a six positionSwitch/Control. The outer knob provides selection of MAN- 
UAL, LlNE or Four Decade Ranges of variable sweep time. The inner knob pro- 
vides manual frequency sweeping when SWEEP TlME Sec. Switch is set to 
MANUAL, and variable adjustment of sweep time in each of the four decade 
ranges. (The sweep may be triggered in the four decade ranges only). 

Figure 3-2. Rear Panel 

3.3 DESCRIPTION OF REAR PANEL (Refer to Figure 3-2 for Io'cation) 

SWITCH 115/230V - Selects 115 or 230 V line voltage. 

@ INPUT 50160Hz - 3 prong AC plug provides connection to AC mains. 

@ AC LINE FUSE - 0.5A for 115 V AC or 0.25A for 230 V AC. 

@ REMOTE Jack - Provides connection for programming of frequency, sweep width and RF output 
level. (See paragraph 3-6 for detailed instructions). This jack is supplied with 
a mating "jumpered plug" which provides Front Panel control. 

@ SCOPE HORIZ. Jack - BNC jack provides connection to (X) axis of oscilloscope or plotter. This con- 
nector is in parallel with the SCOPE HORIZ. connector located on the Front 
Panel. 

OPERATING INSTRUCTIONS 

@) TRIG/RECUR Switch -

@ SWEEP TIME Sec. 
VAR/MANUAL Control -

Model 2001 

Selects recurring sweep of the time selected by SWEEP TIME Control when 
in RECUR (down) position and with MODE Switch in either SIS or ~F. When 

TR I G/R ECU R Switch is in the center position, the sweep may be triggered for 
single sweep operation by momentarily contacting the TR IG (up) position 

This is a six position Switch/Control. The outer knob provides selection of MAN
UAL, LINE or Four Decade Ranges of variable sweep time. The inner knob pro
vides manual frequency sweeping when SWEEP TI ME Sec. Switch is set to 
MANUAL, and variable adjustment of sweep time in each of the four decade 
ranges. (The sweep may be triggered in the four decade ranges only). 

• Figure 3-2. Rear Panel 

3.3 DESCRIPTION OF REAR PANEL (Refer to Figure 3-2 for lo'cation) 

CD SWITCH 115/230V-

@ INPUT 50/60Hz

Q) AC LINE FUSE -

@ REMOTE Jack -

@ SCOPE HORIZ. Jack -

3-4 

Selects 115 or 230 V line voltage. 

3 prong AC plug provides connection to AC mains. 

0.5A for 115 V AC or O.25A for 230 V AC. 

Provides connection for programming of frequency, sweep width and R F output 
level. (See paragraph 3-6 for detailed instructions). This jack is supplied with 
a mating "jumpered plug" which provides Front Panel control. 

BNC jack provides connection to (X) axis of oscilloscope or plotter. This con

nector is in parallel with the SCOPE HORI Z. connector located on the Front 

Panel. 
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@ OPTIONS - 

0 PEN LIFT OPTION (A-5) - 

Provides mounting holes for BNC connectors used with special modifications or 
options. 

When Pen L i f t  Option is installed, these 2 terminals provide contact closure during 
sweep "ON" time. This option operates only when the Front Panel SWEEP 
TIME Selector is set to the 100-10 SEC. position. 

Figure 3-3. Typical Operating Set-up 

3.4 TYPICAL OPERATING SET-UP have a characteristic impedance of 50 ohms, and should 
be kept as short as practical (under 3 feet). I f  the input 

When initially setting up instrument, first check Rear impedance of the device under test is not 50-ohms, a 
Panel AC LINE VOLTAGE Selector Switch and Fuse to matching network, as shown in Figure 3-3, should be used 
ensure the instrument is set for operation with the available to ensure a constant amplitude input signal to  the device 
AC mains. under test. 

- 

Make connections between the Model 2001, the device 
under test, and the oscilloscope as shown in Figure 3-3. 
Since hum, RF leakage, and spurious signal pick-up must 
be kept to a minimum, it is essential that good connections 
and grounds be maintained throughout the entire setup. 

Use coaxial cables with BNC connectors wherever possible. 
The RF OUTPUT cable is especially critical. It should 

R F 
DETECTOR 

After the RF signal passes through the RF circuit of the 
device under test it must be demodulated before being con- 
nected to the DEMOD IN of the Model 2001. I f  a demodu- 
lator is not a part of the device under test, one must be 
added externally. (See Figure 3-3). The input impedance 
of the demodulator must present the proper load to  the 
RF circuit being tested. The Wavetek Model D l52  RF 
Detector is recommended for 50-ohm applications. 

- DEVICE 
UNDER 
TEST 

- MATCH l NG 
NETWORK - 

Model 2001 OPERATING INSTRUCTIONS 

@ OPTIONS - Provides mounting holes for BNC connectors used with special modifications or 

options. 

(j) PEN LI FT OPTION (A-5) - When Pen Lift Option is installed, these 2 terminals provide contact closure during 

sweep "ON" time. This option operates only when the Front Panel SWEEP 

TIME Selector is set to the 100-10 SEC. position. 

MATCHING 
NETWORK 

DEVICE 
UNDER 
TEST 

RF 
DETECTOR 

SCOPE 

D 

Figure 3-3. Typical Operating Set-up 

3.4 TYPICAL OPERATING SET-UP 

When initially setting up instrument, first check Rear 

Panel AC LINE VOLTAGE Selector Switch and Fuse to 

ensure the instrument is set for operation with the available 

AC mains. 

Make connections between the Model 2001, the device 

under test, and the oscilloscope as shown in Figure 3-3. 
Since hum, R F leakage, and spurious signal pick-up must 
be kept to a minimum, it is essential that good connections 

and grounds be maintained throughout the entire setup. 

Use coaxial cables with BNC connectors wherever possible. 

The RF OUTPUT cable is especially critical. It should 

have a characteristic impedance of 50 ohms, and should 

be kept as short as practical (under 3 feet). If the input 

impedance of the device under test is not 50-ohms, a 

matching network, as shown in Figure 3-3, should be used 

to ensure a constant amplitude input signal to the device 

under test . 

After the R F signal passes through the R F circu it of the 

device under test it must be demodulated before being con

nected to the DEMOD IN of the Model 2001. If a demodu

lator is not a part of the device under test, one must be 

added externally. (See Figure 3-3). The input impedance 

of the demodulator must present the proper load to the 

RF circuit being tested. The Wavetek Model 0152 RF 

Detector is recommended for 50·ohm applications. 
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Depress the POWER push-button. The light in the switch 
button should light, indicating an operating condition. 

(Note: This instrument does not require a warmup period 
unless it is to be used at the extreme limits of its specifica- 
tions.) 

After completing the set-up, adjust the Model 2001 con- 
trols for the required center frequency, sweep width, out- 
put amplitude, and sweep rate. Turn the desired markers 
on, and adjust their size and width. 

3.5 SPECIAL OPERATING NOTES 

3.5.1 Errors From Sweep Rate Effects 

When sweeping RF circuits having rapid amplitude changes, 
errors may occur, due mainly to detector delays. De- 
creasing the detector output time constant will minimize 
this effect. Figure 3-4 illustrates sweep rate effect. 

TRUE 
RESPONSE 

RESPONSE WlTH 
SLIGHT ERROR 
DUE T O  SWEEP 
RATE BEING 
SLIGHTLY TOO 
FAST 

RESPONSE WITH 
LARGE ERROR 
DUE T O  SWEEP 
RATE BEING 

Figure 3-4. Sweep Rate Effects 

To check for sweep rate effect, first set the sweep width to 
its lowest practical amount, then reduce sweep time while 
closely observing the swept output response. Any change 
in the response indicates the sweep rate is too fast for a 
true response. When a further reduction of sweep time does 
not change the response, a true response has been obtained. 

3.5.2 Effects From Overloading 

The use of excessive signal from the Model 2001 can over- 
load the receiver circuits. To assure that this condition 
is not present, and that the response is a true representa- 

tion o f  the device under test, turn the OUTPUT dbm con- 
trols to minimum output amplitude. Gradually increase 

the output amplitude until a response is obtained. Fur- 
ther increase of the output amplitude should not change 
the configuration of the response envelope except in ampli- 
tude. I f  the response envelope does change, such as 
flattening at the top, decrease the output just far enough 
to restore the proper configuration. 

3.5.3 Making Measurements A t  Low Levels 

When making measurements at low levels, radiation and 
ground loops become problems. Using double shielded 
cables for cables carrying RF signals helps minimize the 
radiation problem. Ground loops causing hum pick-up 
can sometimes be eliminated by completing only one 
ground connection between each instrument. This applies 
particularly to the scope horizontal input. I f  the ground 
connection is made at the vertical input terminal, an addi- 
tional ground at the horizontal input terminal will often 
result in hum pick-up. 

3.5.4 Operation With Network Analyzers 

To operate properly with certain network analyzers several 
modifications might be required. Some analyzers require 
the removal of  the blanking signal during the sweep return 
trace. This can be accomplished by disconnecting the single 
wire connected to pin 10 of the M1H Module. Another 
modification sometimes required is to provide a horizontal 
output ramp that varies from zero to some positive voltage 
instead of the standard -8 to +8 volt ramp. This can be ac- 
complished by connecting a 56 K ohm resistor between 
pins 2 and 11 of the M1H Module. This connection pro- 
vides a horizontal output signal from approximately 0 to 
11 volts. 

3.5.5 Operation With X-Y Plotters 

Two features are incorporated into the Model 2001 to 
facilitate operation with X-Y plotters. First, a marker clamp 
switch that is a part of the Front Panel SIZE Selector 
Switch. This marker clamp switch converts the hi-frequency 
marker signals to a lower frequency which is compatable 
with the operating speed of the plotter pen. 

Second is an optional feature (A5). This feature provides 
a contact closure during the sweep time to operate the 
plotter's pen lift. The A5 feature operates only when the 
sweep time selector switch is set to its slowest position, 10 
to 100 sec. 

3.5.6 Operation With An External Monitor 

Operation with an external monitor can produce a flatter 

OPERATING INSTRUCTIONS 

Depress the POWER push-button. The light in the switch 
button should light, indicating an operating condition. 

(Note: This instrument does not require a warmup period 
unless it is to be used at the extreme limits of its specifica
tions.) 

After completing the set-up, adjust the Model 2001 con
trols for the required center frequency, sweep width, out· 
put amplitude, and sweep rate. Turn the desired markers 
on, and adjust their size and width. 

3.5 SPECIAL OPERATING NOTES 

3.5.1 Errors From Sweep Rate Effects 

When sweeping RF circuits having rapid amplitude changes, 
errors may occur, due mainly to detector delays. De
creasing the detector output time constant will minimize 
this effect. Figure 3-4 illustrates sweep rate effect. 

TRUE 
RESPONSE 

........ 1-------'.....-- RESPONSE WITH 
SLIGHT ERROR 
DUE TO SWEEP 
RATE BEING 
SLiGHTL Y TOO 
FAST 

....... ~----/'-- RESPONSE WITH 
LARGE ERROR 
DUE TO SWEEP 
RATE BEING 
FAR TOO FAST 

Figure 3-4. Sweep Rate Effects 

To check for sweep rate effect, first set the sweep width to 
its lowest practical amount, then reduce sweep time while 
closely observing the swept output response. Any change 
in the response indicates the sweep rate is too fast for a 
true response. When a further reduction of sweep time does 
not change the response, a true response has been obtained. 

3.5.2 Effects From Overloading 

The use of excessive signal from the Model 2001 can over
load the receiver circuits. To assure that this condition 
is not present, and that the response is a true representa

tion of the device under test, turn the OUTPUT dbm con
trols to minimum output amplitude. Gradually increase 
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the output amplitude until a response is obtained. Fur
ther increase of the output amplitude should not change 
the configuration of the response envelope except in ampli
tude. If the response envelope does change, such as 
flattening at the top, decrease the output just far enough 
to restore the proper configuration. 

3.5.3 Making Measurements At Low Levels 

When making measurements at low levels, radiation and 
ground loops become problems. Using double shielded 
cables for cables carrying RF signals helps minimize the 
radiation problem. Ground loops causing hum pick-up 
can sometimes be eliminated by completing only one 
ground connection between each instrument. This applies 
particularly to the scope horizontal input. I f the ground 
connection is made at the vertical input terminal, an addi
tional ground at the horizontal input term ina I will often 
result in hum pick-up. 

3.5.4 Operation With Network Analyzers 

To operate properly with certain network analyzers several 
modifications might be required. Some analyzers require 
the removal of the blanking signal during the sweep return 
trace. This can be accomplished by disconnecting the single 
wire connected to pin 10 of the M 1 H Module. Another 
modification sometimes required is to provide a horizontal 
output ramp that varies from zero to some positive voltage 
instead of the standard ·8 to +8 volt ramp. Th is can be ac· 
complished by connecting a 56 K ohm resistor between 
pins 2 and 11 of the M 1 H Module. Th is connection pro
vides a horizontal output signal from approximately 0 to 
11 volts. 

3.5.5 Operation With X- Y Plotters 

Two features are incorporated into the Model 2001 to 
facil itate operation with X-Y plotters. First, a marker clamp 
switch that is a part of the Front Panel SI ZE Selector 
Switch. This marker clamp switch converts the hi-frequency 
marker signals to a lower frequency which is compatable 
with the operating speed of the plotter pen. 

Second is an optional feature (A5). This featu re provides 
a contact closure during the sweep time to operate the 
plotter's pen lift. The A5 feature operates only when the 
sweep time selector switch is set to its slowest position, 10 
to 100 sec. 

3.5.6 Operation With An External Monitor 

Operation with an external monitor can produce a flatter 
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(less amplitude variation) input signal to the device under 
test than is obtainable with the internal monitor, since the 
monitor point is located at the point where greatest flatness 
is desired, and is not affected by cable VSWR or input 
impedance of the device under test. Another application 
is to level at the output point of a wide band power ampli- 
fier, in order to increase the output power capability of 
the sweep generator. 

To operate with an external monitor, first set the OUTPUT 
controls for maximum, +10 dBm. Next, connect the out- 
put from the external monitor to the Front Panel BNC 
jack labeled ALC IN and set the ALC EXTIINT Switch 
to the EXT position. The signal from the external monitor 
must be of a negative polarity between 0.2 and 2 volts. I f  
the signal is larger than 2 volts, use a resistive divider 
to obtain the less than 2 volts signal. While observing the 
output from the monitor on an oscilloscope, adjust the 
Vernier OUTPUT Control until the monitor signal becomes 
leveled. (Refer to Figure 3-5.) 

Rear Panel 
Remote Jack J 101 

VOLTAGE AND SIGNAL SOURCES 
Pin 1 - Ground 
Pin 2 - +16 volts .I/ 

I 
Pin 3 - -16 volts .( 
Pin 4 - -18 volts f' 

Pin 10 - Ramp for Driving Sweep Width Control 
Pin 15 - Same as Pin 10 Except Inverted 

I. : Partiallv 
CONTROL INPUTS 
Pin 6 - Output Level Control (AM Modulation) .-- 

.---.A:\ Unleveled 
Pin 7 - Sweep Time Trigger Input 
Pin 9 - Frequency Control 

Figure 3-5. External Monitor Output Signal Pin 12 -Sweep Width Control (FM Modulation) 

3.6 PROGRAMMING 
INTERNAL CONTROL 
Pins 5, 8 and 11 are used to program internal operation of 
Output, Frequency and Sweep Width. 

Connections for remote operation of OUTPUT AMPLI- 
TUDE, FREQUENCY and SWEEP WIDTH PIUS EXTERNAL UNUSED 
AM and FM MODULATION and triggering of the sweep Pins 13and 14 are unused 
circuit is provided by a Rear Panel REMOTE programming 
connector. The programming jack and its pin functions are 
shown below. 
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°1 ______ #f,eled 
\ ,/ Partially 

-, ~eveled 
-----:' 
'------'-:~unleveled 

Figure 3-5. External Monitor Output Signal 

3.6 PROGRAMMING 

Connections for remote operation of OUTPUT AMPLI
TUDE, FREQUENCYand SWEEP WIDTH plus EXTERNAL 
AM and FM MODULATION and triggering of the sweep 
circuit is provided by a Rear Panel REMOTE programming 
connector. The programming jack and its pin functions are 
shown below. 

OPERATING INSTRUCTIONS 

1 2 3 
0 0 0 

4 5 6 
0 0 0 

7 8 9 
0 0 0 

10 11 12 
0 0 0 

13 14 15 
0 0 0 

Rear Panel 
Remote Jack J 101 

VOLTAGE AND SIGNAL SOURCES 

Pin 1 - Ground 
Pin 2 - +16 volts Y 
Pin 3 - -16 volts ~ 
Pin 4 - -18 volts ( 

Pin 10 - Ramp for Driving Sweep Width Control 
Pin 15 - Same as Pin 10 Except Inverted 

CONTROL INPUTS 
Pin 6 - Output Level Control (AM Modulation) 
Pin 7 - Sweep Time Trigger Input 
Pin 9 - Frequency Control 
Pin 12 - Sweep Width Control (FM Modulation) 

INTERNAL CONTROL 
Pins 5, 8 and 11 are used to program internal operation of 
Output, Frequency and Sweep Width. 

UNUSED 
Pins 13 and 14 are unused 
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3.6.1 OUTPUT AMPLITUDE CONTROL 
(AM MODULATION) 

Normal internal control is provided by a jumper wire con- 
nected between pins 5 and 6 of the REMOTE plug as 
shown below. 

REMOTE PLUG 

TO RF OUTPUT AMPLITUDE -q I I CONTROL CIRCUIT 

FRONT PANEL 
VERNIER OUTPUT 
CONTROL ( 0  to 20dB)  

To provide external control, remove jumper wire and con- 
nect an external OUTPUT Control as shown below. The 
RF OUTPUT is a linear function of the programming vol- 
tage as shown in Figure 3-6. 

EXTERNAL 

REMOTE PLUG 

Y E  
4 5 6  

Y Y Y  -4 I 1 TORFOUTPUT AMPLITUDE 
CONTROL CIRCUIT 

FRONT PANEL 
VERNIER OUTPUT 
CONTROL ( 0  to 20dB) 

- 

VOLTS 

0 1 2 3 4 5 6 7 8 9 1 0  

-5 -3  R? OUTPUT PEAK +I0 
J C"P dBm 

Figure 3-6. Program VoltageIR F Output 
TO 

External 
Modulatinq 

To provide AM MODULATION, connect as shown at right. Sourw 

The low frequency modulation will be limited by the 
reactance of capacitor C1. Lower frequency modulation, Modulation 

down to DC, can be provided with a modulating source At  Moximurn 
output 

having a DC offset. In this case, resistor R1 is omitted. In  
all cases, the peak modulating voltage plus the DC offset 
must be within the limits of -18 to +2 volts, as shown in 
Figure 3-6, or distortion will occur. The modulation fre- 
quency limits the maximum useable percentage of modula- 
tion as shown in Figure 3-7. This graph was obtained with 

the DC level set to -8 volts. 
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3.6.1 OUTPUT AMPLITUDE CONTROL 
(AM MODULATION) 

Normal internal control is provided by a jumper wire con
nected between pins 5 and 6 of the REMOTE plug as 

shown below. 

REMOTE PLUG 
2001 ~ 

REAR PANEL) ~ ~ "'C""" 
____ \~ 4 5 6 \------

-18V J I TO RF OUTPUT AMPLITUDE 
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CONTROL (0 to 20dB) 
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-16 
Ul 
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w -10 
:J 
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a.. -8 <f 
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~ -4 0 
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~ -2 <f a:: 
Cl 
0 0 cr 
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To provide external control, remove jumper wire and con
nect an external OUTPUT Control as shown below. The 
RF OUTPUT is a linear function of the programming vol

tage as shown in Figure 3-6. 

'/ 
i/ 

EXTERNAL 
OUTPUT t CONTROL 

-:- RO:EMOTE PLUG 
2001 

REAR PANEL)' 

\ 4 5 6 "\ ..... ____ _ 

V 
~ 

-18V J I TO RF OUTPUT AMPLITUDE 
CONTROL CIRCUIT 

10Kt FRONT PANEL 

/ 

VERNIER OUTPUT 
CONTROL (0 to 20dB) 

o .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 

-(, -3·5 R~ OUTPUT PEAK +10 
dBm 

Figure 3-6. Program Voltage/R F Output 

To provide AM MODULATION, connect as shown at right. 
The low frequency modulation will be limited by the 
reactance of capacitor C1. Lower frequency modulation, 
down to DC, can be provided with a modulating source 
having a DC offset. In this case, resistor R1 is omitted. In 

all cases, the peak modulating voltage plus the DC offset 
must be within the limits of -18 to +2 volts, as shown in 
Figure 3-6, or distortion will occur. The modulation fre
quency limits the maximum useable percentage of modula
tion as shown in Figure 3-7. This graph was obtained with 

the DC level set to -8 volts. 
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To 
External 
Modulating 
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--:2:C:0~V:':P::"--:-to--=-P ----, Ex terna I 

for ~~C:I~~ion 
100 Percent Control 
Modulation 4-l 
At Maximum Cl 
Output 

2001 
REAR PANEL) 

REMOTE PLUG 

____ ..... , 4 56 

;"jJ r TO RFOUTPUT AMPLITUDE 
CONTROL CIRCUIT 

10K t FRONT PANEL 
SETty VERNIER OUTPUT 
-8V ; CONTROL( 0 to 20dB) 
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Figure 3-7. Percentage Modulation/Modulating Frequency 

3.6.2 FREQUENCY CONTROL 3.6.3 SWEEP WIDTH CONTROL (FM Modulation) 

1 KHz 

Normal internal control of frequency is provided by a 

1 0 0  

2KH2 

80 9 
Z 
Q 
t- 
a 
A 

2 60 
0 r 
LL 
0 

$ 4 0  
a 
t- 
z 
W 
0 
LL 

2 0  a 

0 

jumper wire connected between pins 9 and 8 of the 
REMOTE plug as shown below. 

30KHz  

4 0 K H z  
\ 

5 0 K H z  
4 

J 

REMOTE PLUG 

100Hz l K H z  l O K H z  lOOKHz 

MODULATION FREQUENCY 

( TO FREQUENCY 
CONTROL CIRCUIT 

FRONT PANEL 
FREQUENCY 
CONTROL 

To provide external control, remove the jumper and 
connect pin 9 to an external Frequency control as shown 
below. 

EXTERNAL 

1 TO FREQUENCY 
CONTROL CIRCUIT 

FRONT PANEL 

- 16 FREQUENCY 
CONTROL 

Normal internal control of sweep width is provided by a 
jumper wire between pins 11 and 12 of the REMOTE 
plug as shown below. 

REMOTE PLUG 

* 1 1 "WEEP WIDTH 
CONTROL CIRCUIT 

FRONT PANEL 
SWEEP WIDTH 
CONTROL - 

To provide external control, remove the jumper and con- 
nect pin 12 to an external Sweep Width control as shown 
on page 3-10. 

Tuning sensitivity, which is approximatley 16 MHzJvolt, is 
shown graphically in Figure 3-8. 
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1KHz 
100 

~ 

2KHz 

80 ~ 

z 
Q 
l-
e:{ 

30KHz 

"' 

.J 
~ 60 0 
0 
~ 

LL 
0 

40KHz 

"' 
w 40 (!) 
e:{ 
I-
Z 
W 
U 

50KHz a:: 
w 20 a. 

o 
100Hz 1KHz 10KHz 100KHz 

MODULATION FREQUENCY 

Figure 3-7. Percentage Modulation/Modulating Frequency 

3.6.2 FREQUENCY CONTROL 

Normal internal control of frequency is provided by a 

jumper wire connected between pins 9 and 8 of the 

REMOTE plug as shown below. 

2001 REMOTE PLUG 

REAR PANEL)l 

____ ...-J} 2 3 7 ~\...------
+16 t " '"'''''"'' CONTROL CIRCUIT 

FRONT PANEL 
_I FREQUENCY 
.:::..uL-___ ~-' CONTROL 

To provide external control, remove the jumper and 
connect pin 9 to an external Frequency control as shown 
below. 

2001 

EXTERNAL 
FREQUENCY 

t CONTROL 
10K 

REMOTE PLUG 

REAR PANEL)l 

8 9 \ 

+16 

10Kt· 

I TO FREQUENCY 
CONTROL CIRCUIT 

FRONT PANEL 
-16 FREQUENCY 
--"==----""--' CONTROL 

Tuning sensitivity, which is approximatley 16 MHz/volt, is 
shown graphically in figure 3-8. 

3.6.3 SWEEP WIDTH CONTROL (FM Modulation) 

Normal internal control of sweep width is provided by a 
jumper wire between pins 11 and 12 of the REMOTE 
plug as shown below. 

2001 
REAR PANEL""\ 

___ ~l,o 

/\ 

REMOTE PLUG 

I~---------
h SWEEP WIDTH 

CONTROL CIRCUIT 

FRONT PANEL 
SWEEP WIDTH 
CONTROL 

To provide external control, remove the jumper and con· 
nect pin 12 to an external Sweep Width control as shown 
on page 3-10. 
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REMOTE PLUG I d  
[SWEEP WIDTH 

CONTROL CIRCUIT 

FRONT PANEL 
SWEEP WIDTH 
CONTROL 

To provide FM modulation, connect as shown at right and 
set the Front Panel MODE Switch for CW operation. 

TO EXTERNAL 
MODULATING 
SOURCE 

PERCENT 
MODULATION 
CONTROL 

T L S W E E P  WIDTH 

4 I CONTROL CIRCUIT 

FRONT PANEL 
SWEEP WIDTH 
CONTROL 

The modulating wave form should have an average poten- 
tial of zero volts. Frequency sensitivity, which is approxi- 
mately 16 MHzIvolt, is shown graphically in Figure 3-8. 
The maximum modulating frequency, while still maintain- 
ing the 16 MHzIvolt relationship, varies from approximately 
4 kHz at maximum deviation to  20 kHz for 1 MHz devia- 
tion. (See Figure 3-9.) With decreased frequency sensitivity, 
frequency up to 200 kHz can be used, as shown in the 
shaded area of Figure 3-9 on page 3-1 1. 

The peak amplitude of the modulating signal plus the DC 
voltage supplied to the Frequency Control (pin 9 of 
REMOTE plug) should not exceed + or -16 volts. This 
amplitude would program the unit to sweep beyond the 
band limits. 

Figure 38.  Program Voltage (pin 9 or 12)lFrequency 
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2001 
REAR PANEL ... 

___ ---JJ 10 

= 

11 

EXTERNAL 
SWEEP WIDTH 
CONTROL 

REMOTE PLUG 

12 \\.... _____ _ 

~ SWEEP WIDTH 
CONTROL CIRCUIT 

FRONT PANEL 
SWEEP WIDTH 
CONTROL 

2001 

TO EXTERNAL 
MODULATING 
SOURCE 

PERCENT 
MODULATION 
CONTROL 

REMOTE PLUG 

Model 2001 

REAR PANEL)l 

___ ~J 10 11 

1\ 

12 \1.... _____ _ 

~ SWEEP WIDTH 
CONTROL CIRCUIT J 

lOKt FRONT PANEL 
SWEEP WIDTH 
CONTROL 

= 

To provide FM modulation, connect as shown at right and 
set the Front Panel MODE Switch for CW operation. 

The modulating wave form should have an average poten
tial of zero volts. Frequency sensitivity, which is approxi
mately 16 MHz/volt, is shown graphically in Figure 3-8. 
The maximum modulating frequency, while still maintain
ingthe 16 MHz/volt relationship, varies from approximately 
4 kHz at maximum deviation to 20 kHz for 1 MHz devia
tion. (See Figure 3-9.) With decreased frequency sensitivity, 
frequency up to 200 kHz can be used, as shown in the 

shaded area of Figure 3-9 on page 3-11. 
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The peak amplitude of the modulating signal plus the DC 

voltage supplied to the Frequency Control (pin 9 of 
REMOTE plug) should not exceed + or -16 volts. This 
amplitude would program the unit to sweep beyond the 
band limits. 
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Figure 3-8. Program Voltage (pin 9 or 12)/Frequency 
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Figure 3-9. FM Modulation Frequency Limits 

3.6.4 REMOTE TRIGGERING OF SWEEP TIME CIRCUIT time positions, and the TRIG/RECUR Switch set to  the 
TRIG position. The repetition rate o f  the external trigger 

The Sweep Time Circuit can be remotely triggered by apply- should be slower than the frequency running rate set by the 
ing a 10 volt positive pulse to pin 7 of the REMOTE plug. Front Panel SWEEP TIME Selector and VARJMANUAL 
For proper operation, the Front Panel SWEEP TIME Control. 
Selector must be set for one of the four variable sweep 
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50 

o 
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OPERATING INSTRUCTIONS 

4KHz ,\j Mod F", 

\ 
\ 

\ 

1\ 
Usable Area With 
Decreased Freq. 

Sensitivity, 

Mo<. Mod F", \ 
} 

I '"7\ 
10KHz 100KHz 

MODULATION FREQUENCY 
(Sine-Wave) 

Figure 3-9. FM Modulation Frequency Limits 

3.6.4 REMOTE TRIGGERING OF SWEEP TIME CI RCUIT 

The Sweep Time Circuit can be remotely triggered by apply
ing a10 volt positive pulse to pin 7 of the REMOTE plug. 
For proper operation, the Front Panel SWEEP TIME 

Selector must be set for one of the four variable sweep 

time positions, and the TRIG/RECUR Switch set to the 
TR I G position. The repetition rate of the external trigger 
should be slower than the frequency running rate set by the 
Front Panel SWEEP TIME Selector and VAR/MANUAL 
Control. 
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CIRCUIT DESCRIPTION 

4.1 MECHANICAL ARRANGEMENT 

Before beginning the actual circuit description, i t  would be 
well to consider the mechanical arrangement of the instru- 
ment. This will enable the following block diagram and cir- 
cuit description to be associated with its physical position, 
thereby, providing a better understanding of the overall in- 
strument. The mechanical arrangement can be seen by re- 
ferring to Figure 5-17 in the Maintenance section. This 
TOP VIEW shows the Front Panel, plug-in module and the 

rear chassis Power Supply sections. 

4.2 SIMPLIFIED BLOCK DIAGRAM 

The block diagram in Figure 4-1 contains both block and 
module information. The blocks contained within each 
module are indicated by the module outl ine. 

The Power Supply provides three regulated voltage sources 
of +18, -18, and -20 volts for connections to the plug-in 
modules. 

The M1H module generates the sweep ramp, blanking and 
scope horizontal voltages. 

The M2H module contains four distinct circuits; a -16 volt 
reference supply, a + I 6  volt reference supply, an inverted 
sweep ramp supply, and the sweep drive circuits. 

The two reference supplies and the two sweep ramp voltages 
provide the signals to the Frontpanel frequency and sweep 
width controls. The signal from these controls is then fed 
to  the sweep drive circuit in the M2H module, where they 
arecombined into a single signal, which drives the frequency 
determined varactor diodes in the sweep oscillator modules. 
Necessary level shifting, shaping and amplitude control is 
provided by the sweep drive circuit. 

The RF signal for BAND 1 (1 to 500 MHz) is generated in 
the M9H module where the signal from two sweep oscilla- 
tors are combined in a diode mixer. The resultant, 
difference signal, is fed to a 1-500 MHz pre-amplifier and 
then to  the MlOH module. This module contains a voltage 
variable attenuator and the final 1-500 MHz amplifier. 
The output from this amplifier is then fed to the M19H 
module where a PIN diode switch completes the circuit to 
the RF output circuit. 

error between the two voltages is amplified in the leveler 
amplifier located in the MlOH module. The error voltage 
is then connected to the voltage variable attenuator at the 
input of the final 1 to 500 MHz amplifier. This closed loop 
system maintains a constant amplitude RF signal at the 
monitor point, which compensates for amplitude variation 
in the sweep oscillator, mixer, and amplifier circuit and 
also creates a zero impedance at the monitor point. In 
order to create a 50 ohm source impedance, a 50 ohm 
resistor is connected between the zero impedance point 
and the RF output system. 

The sweep oscillators for bands 2 & 3 are located in the 
M19H module. The RF output from the oscillators is fed 
through voltage variable attenuators directly to the RF 
output circuit without amplification. Leveling for bands 
2 & 3 is accomplished in the same manner as for band 1. 

The marker circuit is comprised of the marker adder 
module M5H, and the individual marker generators M6's. 
In addition to the marker adding function of the M5H 
module, i t  also provides for selection and leveling of the 
sweep sample signal in the same manner as the main RF 
output signal was leveled. This provides a constant ampli- 
tude sweep sample signal to the individual marker modules 
which is extremely important to obtain a "flat comb" 
output from the harmonic generating marker modules. It 
also standardizes the sweep sample amplitude in all 2001 
instruments, which insures proper operation of field in- 
stalled markers. 

This constant amplitude sweep sample signal is then fed to 
the individual M6 marker modules where it is combined in a 
mixer with a crystal controlled CW signal. The resultant 

difference signals (birdy markers) are then fed back 
to the marker adder module where they are combined, am- 
plified, and shaped into a single composite signal. This 
signal is then fed through the marker size control and to 

the Front Panel vertical output connector. 

Leveling of the RF output is accomplished by a monitor 
diode which measures the RF voltage and compares it to a 

reference voltage supply by the vernier output control. Any 

Model 2001 

4.1 MECHANICAL ARRANGEMENT 

Before beginning the actual circuit description, it would be 

well to consider the mechanical arrangement of the instru

ment. This will enable the following block diagram and cir

cuit description to be associated with its physical position, 

thereby, providing a better understanding of the overall in

strument. The mechanical arrangement can be seen by re

ferring to Figure 5-17 in the Maintenance section. This 

TOP VIEW shows the Front Panel, plug-in module and the 

rear chassis Power Supply sections. 

4.2 SIMPLIFIED BLOCK DIAGRAM 

The block diagram in Figure 4-1 contains both block and 

module information. The blocks contained within each 

module are indicated by the module outline. 

The Power Supply provides three regulated voltage sources 
of + 18, -18, and -20 volts for connections to the plug-in 

modules. 

The M 1 H module generates the sweep ramp, blanking and 

scope horizontal voltages_ 

The M2H module contains four distinct circuits; a -16 volt 

reference supply, a +16 volt reference supply, an inverted 

sweep ramp supply, and the sweep drive circuits. 

The two reference supplies and the two sweep ramp voltages 

provide the signals to the Front Panel frequency and sweep 

width controls. The signal from these controls is then fed 

to the sweep drive circuit in the M2H module, where they 

are combined into a single signal, wh ich drives the frequency 

determined varactor diodes in the sweep oscillator modules. 

Necessary level shifting, shaping and amplitude control is 

provided by the sweep drive circuit. 

The RF signal for BAND 1 (1 to 500 MHz) is generated in 

the M9H module where the signal from two sweep oscilla
tors are combined in a diode mixer. The resultant, 
difference signal, is fed to a 1-500 MHz pre-amplifier and 
then to the Ml0H module. This module contains a voltage 

variable attenuator and the final 1-500 MHz amplifier. 
The output from this amplifier is then fed to the M19H 
module where a PIN diode switch completes the circuit to 

the RF output circuit. 

Leveling of the RF output is accomplished by a monitor 

diode which measures the RF voltage and compares it to a 

reference voltage supply by the vernier output control. Any 

CIRCUIT DESCRIPTION 

error between the two voltages is amplified in the leveler 
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output circuit without amplification. Leveling for bands 
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In addition to the marker adding function of the M5H 
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to the marker adder module where they are combined, am

plified, and shaped into a single composite signal. This 
signal is then fed through the marker size control and to 

the Front Panel vertical output connector. 
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The following circuit descriptions are referenced to the 
schematics appearing i n  Section 6. 

4.3 POWER SUPPLY (PS6) 

The PS6 power supply provides three regulated voltages and 
an optional "pen-lift'' circuit. 

AC POWER & RECTIFIER CIRCUITS 
A dual-primary transformer allows operation at a line vol- 
tage of 115 or 230 volts. AC power is supplied through a 4 
wire receptacle from the Front Panel ON/OFF switch. 
The transformer is located away from the sweep drive 
module to reduce magnetically coupled line ripple. Un- 
regulated plus and minus voltages are supplied by two full 
wave rectifier circuits and filtered by C1 and C7. A 12 pin 
plug, mounted to the printed circuit board, provides access 
to three unregulated voltages as well as the regulated +18 
-18, and -20V. This plug also accepts a scope horizontal 
signal for connection to a Rear Panel connector. The pen- 
l i f t  switching circuit is also enabled through this plug. 

PEN LIFT OPTION 
lns~allation of K50 and Rear Panel jacks provides a contact 
closure which occurs during the sweep on-time. 011 is 
normally conducting from current supplied through pin 9 
of the 12 pin plug. When the base drive to 011 is removed, 
the relay i s  energized by the turn-on of 012. To prevent 
early failure of the relay contacts, the relay is only ener- 
gized during slow sweep speeds and in the manual position 
of the front panel sweep rate selector. 

+ I 8  VOLT SERIES REGULATOR 

Regulation is provided by IC1 which contains its own inter- 
nal reference supply. R9 provides an adjustment to  +18.00 
volts. An external pass transistor, 02, boosts the current 
capability, and 0 1  improves the current limiting character- 
istics of IC1 by providing amplification before limiting. 

The +18 volt supply is protected against reverse voltage by 
CR7. 

-18 VOLT SERIES -SHUNT REGULATOR 
The voltage reference for this supply is obtained from the 
+ I 8  volt supply through R20, and R19 provides the feed- 
back which is applied to IC2 which provides high gain forc- 
ing 0 5  to maintain a shunt regulated voltage across R13. 
0 3  and 0 4  provide the series pass element and are con- 
nected as a compound emitter follower so that the voltage 
across R13 is not loaded heavily. Short circuit protection 
of 0 5  is provided by CR8. Current limiting is provided by 

05, when 0 6  conducts sufficiently to forward bias CR9 
and CR 10. Reverse voltage protection is provided by CR12. 

-20 VOLT SERIES REGULATOR 

The reference voltage for the -20V supply is applied to a 

differential amplifier, 0 9  and 010, which in conjunction 
with 0 8  provides a compound emitter following action 
similar to the pass element of the -18V supply. 

CR 17 provides reverse voltage protection. Current limiting 
is provided by shutting down of the -18 volt supply by 0 7  
through CR14 to the base of 05, reducing the reference vol- 
tage to the base of 09.  This action is helped along by the 
conduction of CR13 if the -20 volt supply drops below -18 
volts. 

4.4 SWEEP RATE (MODULE M1H)  

M I H  SWEEP RATE GENERATOR 

This module generates a variable rate square and triangular 
waveform. Front Panel switching provides recurring, trig- 
gered, or manual modes. The triangular waveform is a 32 
volt peak-to-peak signal with a sweep time variable from 
10ms to 100 seconds in four steps. Retrace time is held 
constant at the fastest sweep time of each range. The tri- 
angular waveform is  used to provide the sweep drive and 
the scope horizontal signals. 

The square wave output is a -1 to +15 volt signal whose -1 
volt level corresponds to  the sweep time and whose 15 volt 
level corresponds to the retrace time. The square wave is 
used to provide blanking of the RF output during retrace 
time. 

Triangular waveformsaregenerated in an integrator, 01, 02, 
03, and 04, by applying positive and negative voltage levels 
to the integrator input. When the integrator positive ramp 
output exceeds a threshold voltage, a bi-stable hysteresis 
switch is switched, reversing the polarity of the integrator dc 
input, causing the triangular waveform to start down toward 
another threshold. I f  the module i s  programmed in a recur- 
ring mode, the negative ramp will trip the hysteresis switch 
producing continuous oscillations. The hysteresis switch 
output is clipped on the negative polarity and is used for 
blanking (pin 10). 

The symmetrical square wave output from the hysteresis 
switch (pin 9) isconnected, through the Front Panel SWEEP 
TlME vernier and one of the range determining resistors of 
the SWEEP TlME selector switch, to the integrator input 
(pin 7). Since the integrator output voltage change is pro- 
portional to the input voltage level, the SWEEP TlME ver- 

nier provides a sweep time increase by reducing the hysteresis 
switch output if the polarity is negative. I f  the polarity i s  

CIRCUIT DESCRIPTION 

The following circuit descriptions are referenced to the 
schematics appearing in Section 6. 

4.3 POWER SUPPLY (PSG) 

The PS6 power su pply provides three regu lated voltages and 
an optional "pen-lift" circuit. 

AC POWER & RECTIFIER CIRCUITS 
A dual·primary transformer allows operation at a line vol
tage of 115 or 230 volts. AC power is su ppl ied through a 4 
wire receptacle from the Front Panel ON/OFF switch. 
The transformer is located away from the sweep drive 
module to reduce magnetically coupled line ripple. Un
regulated plus and minus voltages are supplied by two full 
wave rectifier circuits and filtered by Cl and C7. A 12 pin 
plug, mounted to the printed circuit board, provides access 
to three unregulated voltages as well as the regulated +18 
-18, and -20V. This plug also accepts a scope horizontal 
signal for connection to a Rear Panel connector. The pen
lift switching circuit is also enabled through this plug. 

PEN LI FT OPTION 
I nstallation of K50 and Rear Panel jacks provides a contact 
closure which occurs during the sweep on-time. 011 is 
normally conducting from current supplied through pin 9 
of the 12 pin plug. When the base drive to 011 is removed, 
the relay is energized by the turn-on of 012. To prevent 
early failure of the relay contacts, the relay is only ener
gized during slow sweep speeds and in the manual position 
of the front panel sweep rate selector. 

+18 VOLT SERIES REGULATOR 

Regulation is provided by ICl which contains its own inter
nal reference supply. R9 provides an adjustment to +18.00 
volts. An external pass transistor, 02, boosts the current 
capability, and 01 improves the current limiting character
istics of ICl by providing amplification before limiting. 
The +18 volt supply is protected against reverse voltage by 
CR7. 

-18 VOLT SERIES - SHUNT REGULATOR 
The voltage reference for this supply is obtained from the 
+ 18 volt supply through R20, and R 19 provides the feed· 
back which is applied to IC2 which provides high gain forc
ing 05 to maintain a shunt regulated voltage across R13. 
03 and 04 provide the series pass element and are con
nected as a compound emitter follower so that the voltage 
across R 13 is not loaded heavily. Short circuit protection 
of 05 is provided by CR8. Current limiting is provided by 

05, when 06 conducts sufficiently to forward bias CR9 
and CR 10. Reverse voltage protection is provided by CR 12. 
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-20 VOLT SERIES REGULATOR 

The reference voltage for the -20V supply is applied to a 

differential amplifier, 09 and 010, which in conjunction 
with 08 provides a compound emitter following action 
similar to the pass element of the -18V supply. 

CR 17 provides reverse voltage protection. Current limiting 
is provided by shutting down of the -18 volt supply by 07 
through CR 14 to the base of 05, reducing the reference vol
tage to the base of 09. This action is helped along by the 
conduction of CR 13 if the -20 volt supply drops below -18 
volts. 

4.4 SWEEP RATE (MODULE M1H) 

M1H SWEEP RATE GENERATOR 

This module generates a variable rate square and triangular 
waveform. Front Panel switching provides recurring, trig
gered, or manual modes. The triangular waveform is a 32 
volt peak-to-peak signal with a sweep time variable from 
10ms to 100 seconds in four steps. Retrace time is held 
constant at the fastest sweep time of each range. The tri
angular waveform is used to provide the sweep drive and 
the scope horizontal signals. 

The square wave output is a -1 to +15 volt signal whose-l 
volt level corresponds to the sweep time and whose 15 volt 
level corresponds to the retrace time. The square wave is 
used to provide blanking of the RF output during retrace 
time. 

Triangular waveforms are generated in an integrator, 01,02, 
03, and 04, by applying positive and negative voltage levels 
to the integrator input. When the integrator positive ramp 
output exceeds a threshold voltage, a bi-stable hysteresis 
switch is switched, reversing the polarity of the integrator dc 
input, causing the triangular waveform to start down toward 
another threshold. If the modu Ie is programmed in a recur
ring mode, the negative ramp will trip the hysteresis switch 
producing continuous oscillations. The hysteresis switch 
output is cl ipped on the negative polarity and is used for 
blanking (pin 10). 

The symmetrical square wave output from the hysteresis 
switch (pin 9) is connected, through the Front Panel SWEEP 
TI ME vernier and one of the range determining resistors of 
the SWEEP TI ME selector SWitch, to the integrator input 
(pin 7). Since the integrator output voltage change is pro
portional to the input voltage level, the SWEEP TIME ver

nier provides a sweep time increase by reducing the hysteresis 
switch output if the polarity is negative. If the polarity is 
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positive, ful l  output is retained (a diode opens the vernier 
ground connection) producing a nearly constant retrace 
time. 

For triggered modes, the negative threshold of the hysteresis 
switch is shifted out of the way by a diode and resistor con- 

nected through 014 or through S102D, when in "line'' 
position. The integrator will now continue its negative ramp 
until it i s  stopped by a clamp circuit turned on by a com- 
parator. The integrator output i s  now held at this level un- 
less a trigger is applied to the hysteresisswitch. A trigger 
cannot flip the hysteresis switch until this clamp level is 
reached because the triggers must pass through an amplifier 
which is gated off until the clamp comparator (09)  con- 
ducts. 

Triggers are prevented from reaching the hysteresis switch 
(pin 6) by a voltage at pin 1, which causes comparator 0 8  
to open FET switch 014. The primary function of the vol- 
tage at pin 1 is to shift the clamp comparator input out of 
the way to allow free-running oscillations. 

Since the integrator is an inverting amplifier, and both input 
(pin 7)  and output (pin 8) are available, a feedback resistor 
network allows the SWEEP TlME vernier, R 102, to be used 
as a dc level shifter in the manual mode. A non-inverting 
amplifier consisting of Q6, 0 7  and Q19, with a gain of 2, 
provide a 32 volt peak-to-peak wave output which is used for 
sweep drive. This output is divided by R 18 and R53 to pro- 
vide a horizontal drive of about 16 volts peak-to-peak at an 
impedance of about 23K ohms. 

A centering adjustment (R4 1) provides a dc level adjustment 
of the integrator and horizontal outputs (pin 8, pin 12, and 
pin 11) by shifting both positive and negative thresholds of 
the hysteresis switch. A size adjustment (R45) provides an 
amplitude adjustment by effectively varying the size of the 
hysteresis window. Symmetry of trace and retrace time 
(for equal positive and negative input voltages to the inte- 
grator) is established by adjusting the integrator balance 
control R7. This adjustment also affects the manual mode 
centering and the sweep period for fully counterclockwise 
rotation of the SWEEP TlME vernier. 

The four sections of the SWEEP TlME selector switch pro- 
gram the M l H  module. The functions of each section are 
listed below : 

Section A Integrator input selector 
Section B Clamp level shift and routing switch 

disconnect 
Section C Trigger source selector 
Section D Line trigger routing, and hysteresis 

switch hold. 

Circuit operation as modified by the switch positions may 
be understood by considering the MANUAL, VARIABLE 
RATE, and LINE positions one at a time. 

MANUAL POSITION 
Section A. A feedback resistor R 113 is connected from 
output (pin 8) to input (pin 7) of the integrating amplifier, 
converting it to an inverting dc amplifier. Resistor R 114 
shifts the amplifier output dc level to -8 volts for zero input 
voltage to R104. When the SWEEP TlME vernier control 
R102 is  fully clockwise, the negative input voltage to R 104 
is sufficient to shift the output voltage to +8 volts dc. 

Section B. The clamp is disabled in this position by apply- 
ing +18V to pin I, causing the hysteresis switch input to be 
disconnected from any internal source of triggers by open- 
ing the routing switch 014 (since Q8 is turned off). The 
shift bias is disconnected when 014  is open. 

Section C. The trigger input point pin 4 i s  grounded. 

Section D. The hysteresis switch is held in one state by 
applying -18 volts to its input through a 33K ohm resistor. 
This causes the output to  be negative (this bistable circuit is 
a positive feedback amplifier) providing the proper polarity 
to R102 and preventing blanking of the RF output. 

VARIABLE RATE POSITIONS 

Section A. Proper integrator input resistors are selected in 
decade increments in these positions, R 105 - R 108. 

Section B. The clamp is disabled and triggers are held off 
unless the "pull trigger" switch is opened, removing + I 8  
volts. 

Section C. Two trigger sources are connected to pin 4; an 
external trigger from REMOTE jack J101-7 and triggers 
from the Front Panel momentary TRIG switch S103. 

Section D. No connection is made to pin 6 in any of the 
four variable rate positions. 

LINE POSITION 

Section A. The proper value integrating resistor i s  selected, 
by-passing the SWEEP TlME vernier, to produce equal 
sweep and retrace periods. 

Section B. Clamping, works in this position independently 
of the "pull trig" switch. 

Section C. The line rate square wave from the power supply 
is connected to the trigger input. 
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positive, full output is retained (a diode opens the vernier 
ground connection) producing a nearly constant retrace 

time. 

For triggered modes, the negative threshold of the hysteresis 

switch is shifted out of the way by a diode and resistor con

nected through 014 or through S102D, when in "line" 

position. The integrator will now continue its negative ramp 

until it is stopped by a cfamp circu it turned on by a com

parator. The integrator output is now held at this level un

less a trigger is applied to the hysteresis switch. A trigger 

cannot flip the hysteresis switch until this clamp level is 

reached because the triggers must pass through an amplifier 

which is gated off until the cfamp comparator (09) con

ducts. 

Triggers are prevented from reaching the hysteresis switch 

(pin 6) by a voltage at pin 1, which causes comparator 08 

to open FET switch 014. The primary function of the vol

tage at pin 1 is to shift the clamp comparator input out of 

the way to allow free-running oscillations. 

Since the integrator is an inverting amplifier, and both input 
(pin 7) and output (pin 8) are available, a feedback resistor 

network allows the SWEEP TIME vernier, R 102, to be used 
as a dc level shifter in the manual mode. A non-inverting 

amplifier consisting of 06,07 and 019, with a gain of 2, 
provide a 32 volt peak-to-peak wave output which is used for 

sweep drive. This output is divided by R 18 and R53 to pro

vide a horizontal drive of about 16 volts peak-to-peak at an 

impedance of ~bout 23K ohms. 

A centering adjustment (R41) provides a dc level adjustment 

of the integrator and horizontal outputs (pin 8, pin 12, and 
pin 11) by shifting both positive and negative thresholds of 

the hysteresis switch. A size adjustment (R45) provides an 

amplitude adjustment by effectively varying the size of the 

hysteresis window. Symmetry of trace and retrace time 

(for equal positive and negative input voltages to the inte

grator) is established by adjusting the integrator balance 

control R7. This adjustment also affects the manual mode 

centering and the sweep period for fully counterclockwise 

rotation of the SWEEP TIME vernier. 

The four sections of the SWEEP TIME selector switch pro
gram the M 1 H module. The functions of each section are 

listed below: 

Section A 

Section B 

Section C 
Section D 

I ntegrator input selector 

Clamp level shift and routing switch 
disconnect 

Trigger source selector 
Line trigger routing, and hysteresis 
switch hold. 

CIRCUIT DESCRIPTION 

Circuit operation as modified by the switch positions may 
be understood by considering the MANUAL, VARIABLE 

RATE, and LINE positions one at a time. 

MANUAL POSITION 

Section A. A feedback resistor R 113 is connected from 
output (pin 8) to input (pin 7) of the integrating amplifier, 

converting it to an inverting dc amplifier. Resistor R 114 

shifts the amplifier output dc level to -8 volts for zero input 

voltage to R 104. When the SWEEP TIME vernier control 

R 1 02 is fu lIy clockwise, the negative input voltage to R 104 

is sufficient to shift the output voltage to +8 volts dc. 

Section B. The clamp is disabled in this position by apply

ing + 18V to pin 1, causing the hysteresis switch input to be 

disconnected from any internal source of triggers by open

ing the routing switch 014 (since 08 is turned off). The 

shift bias is disconnected when 014 is open. 

Section C. The trigger input point pin 4 is grounded. 

Section D. The hysteresis switch is held in one state by 

applying -18 volts to its input through a 33K ohm resistor. 

This causes the output to be negative (this bistable circuit is 

a positive feedback amplifier) providing the proper polarity 

to R 1 02 and preventing blanking of the R F output. 

VARIABLE RATE POSITIONS 

Section A. Proper integrator input resistors are selected in 
decade increments in these positions, R 105 - R 1 08. 

Section B. The clamp is disabled and triggers are held off 

unless the "pull trigger" switch is opened, removing +18 

volts. 

Section C. Two trigger sources are connected to pin 4; an 

external trigger from REMOTE jack J 101-7 and triggers 

from the Front Panel momentary TRIG switch S103. 

Section D. No connection is made to pin 6 in any of the 

four variable rate positions. 

LINE POSITION 

Section A. The proper value integrating resistor is selected, 

by-passing the SWEEP TIME vernier, to produce equal 
sweep and retrace periods. 

Section B. Clamping, works in this position independently 

of the "pull trig" switch. 

Section C. The line rate square wave from the power supply 
is connected to the trigger input. 
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Section D. Amplified triggers are routed into the hysteresis 
switch independently of the internal routing transistor, 
providing additional (redundant) line rate reliability. 

4.5 SWEEP DRIVE (MODULE M2H) 

The M2H module provides the correct sweep drive voltage 
required by each oscillator as programmed by the Front 
Panel Tuning controls, Sweep Width controls, and the Mode 
switch. 

These programs are summed to a standard voltage level and 
then feed shaping circuits for each band which are en- 
abled by the B- I  and 6-2 voltages and by a synthezied 8-3 
voltage. 

The shaping diodes conduct at levels determined by a resis- 
tor network driven by a constant current source, 07. 
Aseach diode conducts, an additional current is fed into the 
summing junction of the output amplifier consisting of 
Q12, 013, and Q14. 

The output waveform amplitude is controlled by R72, R76, 
and R80 which are connected by switch transistors Q15, 
Q16, and Q17 into the feedback path to the summing junc- 
tion. 

This module also provides two regulated voltages for use 
primarily as programming voltages and an inverting ampli- 
fier to furnish an inverted triangle wave for use in the start- 
stop mode of programming. 

4.6 SWEEP OSCI LLATOR, BAND 1 
(MODULE M9H) 

The RF sweep signal for band 1 is developed by the hetro- 
dyne method which utilizes two UHF sweep oscillators, a 
diode mixer, and a wide-band RF amplifier. 

Sweep oscillator, Q2, sweeps from approximately 1.4 to 
1.65 GHz. The average frequency is adjusted by R2 which 
controls the average bias on the varactor diodes, CRI, CR2, 
and CR3. The sweep drive voltage from pin 9 of the module 
i s  connected to the opposite side of these diodes causing 
the frequency to vary above and below this average fre- 
quency in a low-to-high frequency direction. 

Sweep oscillator, Q5, is similar to the 0 2  circuit, however, 
the varactor diodes have been reversed, and the polarity of 
the bias voltage supplied by R12, course adjustment, and 

R13, CENT FINE adjustment, has been changed. These 

changes cause the oscillator frequency to vary from a high 
to low frequency. The approximate output frequency is 
1.4 and 1 . I 5  GHz. This out of phase sweep technique has 
several advantages. First, larger sweep widths are obtainable 
and second, the nonlinearity (FREQ versus TIME) of one 
oscillator is cancelled by the nonlinearity of the second 
oscillator. R9, which is a linearity adjustment, optimizes 
this cancelling process by controlling the sweep drive ratio 
between the oscillators. 

The two sweep signals are combined in a single balance 
diode mixer comprised of L4, L5, CR8 and CR9. The 
resultant, difference frequency, of 0 to 500 MHz, is then 
amplified in the wide band amplifier consisting of transis- 
tor stages Q11, Q12, and (313. 

Transistor stages 0 6  and 0 7  supply the blanking voltage to 
the wide band amplifier and causes it to be shut off during 
the sweep retrace time. The output from the wide band 
amplifier is connected to J1, which in turn is connected to 
the output wide band amplifier located in module MIOH. 
A second output is also obtained from this amplifier and is 
coupled,via R45, to a similar wide band amplifier consisting 
of transistor stages Q14, 015, and Q16. The output from 
this amplifier is connected to J2 which in turn is connected 
to the marker generating circuits. 

Transistors 08, 09, and 010  provide a -15 volt supply to 
operate the sweep oscillators. This improves stability and 
provides isolation between the oscillators and the -18 volt 

supply. 

4.7 OUTPUT AMPLIFIER, BAND 1 
(MODULE MIOH) 

The MlOH module contains a wide band amplifier, an 
electronic attenuator, and a leveler amplifier. 

WIDE BAND AMPLIFIER 

This amplifier provides 2 stages of RF amplification to in- 
crease the RF input level present at 0 1  by about 40dB. 

The frequency response of this amplifier i s  reduced for fre- 
quencies near 0.5 MHz or lower and above 500 MHz. 

The input amplifier stage consisting of 01, Q2, and 0 3  is 
enabled by the B+1 switching voltage, and the output stage, 
consisting of 04, 05, and 0 6  by the -20 voltage, when the 
Front Panel band switch is in the Band 1 position. The -20 
voltage also provides current through R30 and the RF out- 

CIRCUIT DESCRIPTION 

Section D. Amplified triggers are routed into the hysteresis 
switch independently of the internal routing transistor, 

providing additional (redundant) line rate reliability. 

4.5 SWEEP DRIVE (MODULE M2H) 

The M2H module provides the correct sweep drive voltage 

required by each oscillator as programmed by the Front 

Panel Tuning controls, Sweep Width controls, and the Mode 

switch. 

These programs are summed to a standard voltage level and 

then feed shaping circuits for each band which are en

abled by the B-1 and B-2 voltages and by a synthezied B-3 

voltage. 

The shaping diodes conduct at levels determ ined by a resis

tor network driven by a constant current source, 07. 

Aseach diode conducts, an additional current is fed into the 
summing junction of the output amplifier consisting of 

012, 013, and 014. 

The output waveform amplitude is controlled by R72, R76, 

and R80 which are connected by switch transistors 015, 

016, and 017 into the feedback path to the summing junc

tion. 

This module also provides two regulated voltages for use 

primarily as programming voltages and an inverting ampli

fier to furnish an inverted triangle wave for use in the start

stop mode of programming. 

4.6 SWEEP OSCILLATOR, BAND 1 
(MODULE M9H) 

The R F sweep signal for band 1 is developed by the hetro

dyne method which utilizes two UHF sweep oscillators, a 

diode mixer, and a wide-band RF amplifier. 

Sweep oscillator, 02, sweeps from approx imately 1.4 to 
1.65 GHz. The average frequency is adjusted by R2 which 

controls the average bias on the varactor diodes, CR 1, CR2, 
and CR3. The sweep drive voltage from pin 9 of the module 

is connected to the opposite side of these diodes causing 
the frequency to vary above and below this average fre
quency in a low-to-high frequency direction. 

Sweep oscillator, 05, is similar to the 02 circuit, however, 
the varactor diodes have been reversed, and the polarity of 

the bias voltage supplied by R 12, course adjustment, and 

R13, CENT FINE adjustment, has been changed. These 
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changes cause the oscillator frequency to vary from a high 

to low frequency. The approximate output frequency is 

1.4 and 1.15 GHz. Th is out of phase sweep technique has 

several advantages. First, larger sweep widths are obtainable 

and second, the nonlinearity (FREO versus TIME) of one 

oscillator is cancelled by the nonlinearity of the second 

oscillator. R9, which is a linearity adjustment, optimizes 

this cancelling process by controlling the sweep drive ratio 

between the oscillators. 

The two sweep signals are combined in a single balance 

diode mixer comprised of L4, L5, CR8 and CR9. The 

resultant, difference frequency, of 0 to 500 MHz, is then 

amplified in the wide band amplifier consisting of transis

tor stages 011,012, and 013. 

Transistor stages 06 and 07 supply the blanking volfage to 

the wide band amplifier and causes it to be shut off during 
the sweep retrace time. The output from the wide band 

amplifier is connected to Jl, which in turn is connected to 

the output wide band amplifier located in module M 1OH. 
A second output is also obtained from this amplifier and is 

coupled, via R45, to a similar wide band amplifier consisting 

of transistor stages 014, 015, and 016. The outpu t from 

this amplifier is connected to J2 which in turn is connected 

to the marker generating circuits. 

Transistors 08, 09, and 010 provide a -15 volt supply to 

operate the sweep oscillators. This improves stability and 

provides isolation between the oscillators and the -18 volt 

supply. 

4.7 OUTPUT AMPLIFIER, BAND 1 
(MODULE M10H) 

The M 1 OH module contains a wide band amplifier, an 

electronic attenuator, and a leveler amplifier. 

WIDE BAND AMPLIFIER 

This amplifier provides 2 stages of R F amplification to in

crease the RF input level present at 01 by about 4OdB. 

The frequency response of this amplifier is reduced for fre
quencies near 0.5 MHz or lower and above 500 MHz. 

The input amplifier stage consisting of 01,02, and 03 is 
enabled by the B+l switching voltage, and the output stage, 

consisting of 04, 05, and 06 by the -20 voltage, when the 

Front Panel band switch is in the Band 1 position. The -20 

voltage also provides current through R30 and the RF out-
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put cable to turn on a pin diode, located in the M19H module, 
which couples the band 1 RF output into the RF output 
system. 

ELECTRONIC ATTENUATOR 

Ahead of the first RF amplifier is an electronic attenuator 
consisting of PIN diodes, CRI, CR2, and CR3 which pro- 
vides variable RF conductance proportional to the positive 
current supplied through the switching transistor 07. 

LEVELER OUTPUT (PIN 6) 

The leveler amplifier (09, Q10, and Q11) provides leveling 

of the RF output for Bands 1, 2 and 3 by supplying a posi- 
tive current to the electronic attenuator system for each 
band as directed by the band switching voltages (B-1, B-2, 
and 8-3) which turn on the correct switching transistor for 
that band (in the MlOH module or the M19H module). 

A positively increasing output voltage from the leveler am- 
plifier will increase the RF output level. RF blanking is  

effected by a positive input voltage (pin 4) to switching 
transistor Q8 which causes the leveler output (pin 6) to go 
negative during sweep retrace time shutting off the elec- 
tronic attenuator. 

LEVELER INPUTS (Pin 5 and Pin 7) 

A monitor diode, located external to the MIOH, provides 
a negative DC voltage related to the RF output level present 
in the output system. The output system and monitor diode 
is located in the M19H module or in an external monitor 
circuit. This negative voltage is connected to  one input of  
the operational amplifier, consisting of Q9, 010, and 0 1  1. 

Since an increasingly negative voltage at the input will re- 
duce the positive current supplied to each electronic atten- 
uator, the RF output level is held constant, by negative 
feedback, at a level determined by a reference voltage. This 
reference voltage varies under control of the LEVEL PRO- 
GRAM input voltage at pin 7 of the MIOH module. The 
magnitude of this negativevoltage is determined by the MAX 
pot which sets the maximum RF level when the program 
voltage i s  maximum (-18 volts). The MIN pot provides a 
small negative reference voltage which determines the mini- 
mum RF level when the level program voltage at pin 7 is 
zero. 

4.8 SWEEP OSCILLATOR, BANDS 2 & 3 
(MODULE M19H) 

This module contains two separate sweep oscillators, each 
with itsvoltagevariable attenuator and the necessary switch- 
ing circuitry to  connect either band I, band 2, or band 3 to 
the common monitor and RF output connector. 

Band 1 is connected to the RF output circuit by PIN diode 
CR9. The control current for switching this diode is con- 
tained in the MIOH module. 

Band 2 oscillator, consisting of 0 6  and its associated cir- 
cuitry, is a common base oscillator varactor-tuned by CR2, 
CR3, CR4 and CR5. Biasing of the varactor diodes is pro- 
vided by Q1 and 02. Q3 is a switching transistor which 
disconnects the bias voltage from the varactors when the 
unit is operated on band 1 or band 3. The B -voltage for 
the oscillator i s  modulated by the blanking signal, from pin 
4, in transistor stages Q4 and Q5. This modulation causes 
the oscillator to  be cut off during the sweep retrace period, 
thereby providing a zero RF output level during the retrace 
time. The RF signal i s  coupled from the oscillator, by L9, 
to a voltage variable attenuator consisting of CR6, CR7 
and CR8. This attenuator i s  part of the closed loop leveling 
system consisting of the monitor diode CR20, the leveler 
amplifier, (located in the MIOH module) and the voltage 
variable attenuator. The operation of this circuit maintains 
a constant amplitude RF signal at the monitor point and 
also allows adjustment of this signal over a 20dB range. 
Since the effective impedance at the monitor point is zero 
ohms, R46 establishes the output impedance at approxi- 
mately 50 ohms. 

Band 3 oscillator is almost identical to band 2. The os- 
cillator tank inductance has been decreased and the oscilla- 
tor transistor, 014, is operated at a slightly higher current. 
The varactor bias is provided by 0 9  and 010 and the B- 
blanking is provided by Q11 and Q12. Current during the 
sweep retrace time is not completely removed but i s  steered 
by 0 1  3 through CR 12. This current will not cause oscilla- 
tion since L15 has been by-passed. I t  does, however, pro- 
vide better frequency stability in the oscillator. The RF 
signal is coupled from the oscillator, by L20, through the 

voltage variable attenuator consisting of CR 17, CR18 and 
CR 19 and to the RF output. 

Q7 and Q8 help provide the proper bias to the shunt diodes 
in the voltage variable attenuators, in order to maintain a 
constant load for the oscillator, thus minimizing the fre- 

quency pulling effects of the attenuator. 
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put cable to turn on a pin diode, located in the M 19H module, 
which couples the band 1 R F output into the R F output 
system. 

ELECTRONIC ATTENUATOR 

Ahead of the first RF amplifier is an electronic attenuator 
consisting of PIN diodes, CR 1, CR2, and CR3 which pro
vides variable R F conductance proportional to the positive 
current supplied through the switching transistor 07. 

LEVELER OUTPUT (PIN 6) 

The leveler amplifier (09, 010, and 011) provides leveling 

of the R F output for Bands 1, 2 and 3 by su pplying a posi
tive current to the electronic attenuator system for each 
band as directed by the band switching voltages (B-1, B-2, 
and B-3) which turn on the correct switching transistor for 
that band (in the MlOH module or the M19H module). 

A positively increasing output voltage from the leveler am
plifier will increase the RF output level. RF blanking is 
effected by a positive input voltage (pin 4) to switching 
transistor 08 which causes the leveler output (pin 6) to go 
negative during sweep retrace time shutting off the elec
tronic attenuator. 

LEVELER INPUTS (pin 5 and Pin 7) 

A monitor diode, located external to the Ml0H, provides 
a negative DC voltage related to the RF output level present 
in the output system. The output system and monitor diode 
is located in the M19H module or in an external monitor 
circuit. Th is negative voltage is connected to one input of 
the operational amplifier, consisting of 09,010, and 011. 

Since an increasingly negative voltage at the input will re
duce the positive current supplied to each electronic atten
uator, the R F output level is held constant, by negative 
feedback, at a level determined by a reference Voltage. This 
reference voltage varies under control of the LEVEL PRO
GRAM input voltage at pin 7 of the Ml0H module. The 
magnitude of this negative voltage is determined by the MAX 
pot which sets the maximum R F level when the program 
voltage is maximum (-18 volts). The MIN pot provides a 
small negative reference voltage which determines the mini
mum RF level when the level program voltage at pin 7 is 
zero. 

CIRCUIT DESCRIPTION 

4.8 SWEEP OSCILLATOR, BANDS 2 & 3 
(MODULE M19H) 

This module contains two separate sweep oscillators, each 
with its voltage variable attenuator and the necessary switch
ing circuitry to connect either band 1, band 2, or band 3 to 
the common monitor and RF output connector. 

Band 1 is connected to the R F output circuit by PI N diode 
CR9. The control current for switching this diode is con
tained in the Ml0H module. 

Band 2 oscillator, consisting of 06 and its associated cir
cuitry, is a common base oscillator varactor-tuned by CR2, 
CR3, CR4 and CR5. Biasing of the varactor diodes is pro
vided by 01 and 02. 03 is a switching transistor which 
disconnects the bias voltage from the varactors when the 
unit is operated on band 1 or band 3. The B -voltage for 
the oscillator is modulated by the blanking signal, from pin 
4, in transistor stages 04 and 05. This modulation causes 
the oscillator to be cut off during the sweep retrace period, 
thereby providing a zero R F output level during the retrace 
time. The RF signal is coupled from the oscillator, by L9, 
to a voltage variable attenuator consisting of CR6, CR7 
and CR8. This attenuator is part of the closed loop leveling 
system consisting of the monitor diode CR20, the leveler 
amplifier, (located in the Ml0H module) and the voltage 
variable attenuator. The operation of this circuit maintains 
a constant amplitude R F signal at the monitor point and 
also allows adjustment of this signal over a 20dB range. 
Since the effective impedance at the monitor point is zero 
ohms, R46 establishes the output impedance at approxi
mately 50 ohms. 

Band 3 oscillator is almost identical to band 2. The os
cillator tank inductance has been decreased and the oscilla
tor transistor, 014, is operated at a slightly higher current. 
The varactor bias is provided by 09 and 010 and the 8-
blanking is provided by 011 and 012. Currentduringthe 
sweep retrace time is not completely removed but is steered 
by 013 through CR 12. This current will not cause oscilla
tion si nce L 15 has been by-passed. I t does, however, pro
vide better frequency stability in the oscillator. The RF 
signal is coupled from the oscillator, by L20, through the 

voltage variable attenuator consisting of CR 17, CR 18 and 
CR 19 and to the R F output. 

07 and 08 help provide the proper bias to the shunt diodes 
in the voltage variable attenuators, in order to maintain a 
constant load for the oscillator, thus minimizing the fre
quency pulling effects of the attenuator. 
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Transistors 015 and Q16 are switching transistors which 
connect the output of  the leveling amplifier to the voltage 
variable attenuator associated with the operating band. 

4.9 MARKER ADDER (MODULE M5H) 

The main function of this module is adding together and 
amplifying the individual marker signals from the M6 marker 
modules. It also contains the external marker mixer circuit 
and the sweep sample selection and leveling circuits. 

The desired sweep sample signal (band 1 or band 2 and 
band 3) is selected by the PIN diode switch CR4 and CR5. 
The sweep sample signal i s  then leveled in the same manner 
as the main RF output signal. The voltage from the moni- 
tor, CR7, and the reference voltage from R46 is fed to the 
levelingamplifier consisting of transistor stages012 and 013. 
011 provides blanking of the leveling amplifier. Any error 
between the two input signals is amplified and fed to the 
voltage variable attenuator CR6. The operation of this cir- 
cuit produces a constant amplitude signal at the monitor 
point. 

The leveled sweep sample signal is connected to the external 
marker mixer, CR 1 and CR2, and to the sweep sample out- 
put connector, J4. A 47 ohm resistor, which is connected 
between J4 and the monitor point, establishes the source 
~mpedance at approx~mately 50 ohm. The signal is then 
routed to each M6 marker module. 

The marker output signals from the individual M6 marker 
modules are connected to the input pins I ,  2, 3, and 4 of 
the M5H module. One or two M6 outputs are connected to 
each input. The signals are then amplified in the input 
stages (02, 03, 04, and 05)  and combined in the common 
collector load. The collector load is an external 10mH 
choke when the Front Panel MARKER WIDTH Selector 
is set to "WIDE", or a 3.3k ohm resistor, R21, when the 
Width Selector is set to "NARROW." The combined mark- 
er signals are then amplified in transistor stages 06, 0 7  and 
Q8. The Front Panel Marker WIDTH Selecter also varies 
the high frequency gain of the amplifier by connecting 
capacitance across R27, the feedback resistor. The amplified 
signal is then fed to the complimentary output stage, Q9 
and 010, which is biased so that input signals less than 0.5 
voltsare not amplified. This eliminates most spurious mark- 
ers and noise from the output. The output is then connect- 
ed to the Front Panel MARKER SlZE Control and finally 
to the Front Panel SCOPE VERT. connector. 

4.10 MARKERS (MODULE M6's) 

Each marker module contains a crystal oscillator, a tuned 
or untuned mixer and a marker amplifier. Harmonic genera- 
tor marker modules also include one or more harmonic 
generating stages. 

Several types of marker modules are required to cover the 
wide frequency range and to produce both single frequency 
and harmonic type markers. A single frequency marker 
generator produces a marker at a single frequency while the 
harmonic marker generator produces markers at harmoni- 
cally related frequencies of the crystal oscillator. 

The model number for single frequency markers is M6S 
followed by the marker frequency. The model number for 
harmonic markers is M6H followed by the harinonic marker 
frequency. 

The Crystal Oscillator operates between the frequencies of 
100 kHz and 55 MHz. Several different types of oscillators 
are required to cover this range of frequencies. The 100 
kHz oscillators use a tuned oscillator with the crystal operat- 
ing at its fundamental frequency in a serles resonant mode. 
The 1 to 17 MHz crvstal oscillators are either tuned series 
resonant mode oscillators or untuned pierce type oscillators. 
The 17 to 55 MHz oscillators use a tuned Colpits oscillator 
with the crystal operating a t  its third overtone frequency in 
a series resonant mode. The tuning supresses the crystal 
fundamental and higher order resonant frequencies. The 
crystal and marker frequency are the same for frequencies 
between 100 kHz and 55 MHz. The markers above 55 
MHz use harmonic generating techniques. 

The output from the crystal oscillator (or harmonic genera- 
tor) is combined with the sweep sample in the mixer stage. 
In the case of single frequency markers, the mixer includes 
a tuned circuit which selects the desired crystal or crystal- 
harmonic frequency and the sweep sample frequency. In 
the case of a harmonic marker, the mixer is untuned. The 
mixer circuit is generally a diode mixer, although transistor 
mixers are sometimes used. The fundamental and product 
signals are filtered from the mixer output, leaving the 
"difference signal" which is applied to the marker amplifier 
stage. 

The marker amplifier is a single stage amplifier having a fre- 
quency response of several kHz to approximately 500 kHz. 
The output of the marker amplifier i s  connected through 
the SlZE Control to the output pin of the module. 

CIRCUIT DESCRIPTION 

Transistors 015 and 016 are switching transistors which 

connect the output of the leveling amplifier to the voltage 

variable attenuator associated with the operating band. 

4.9 MARKER ADDER (MODULE M5H) 

The main function of this module is adding together and 

amplifying the individual marker signals from the M6 marker 

modules. It also contains the external marker mixer circuit 

and the sweep sample selection and leveling circuits. 

The desired sweep sample signal (band 1 or band 2 and 

band 3) is selected by the PIN diode switch CR4 and CR5. 
The sweep sample signal is then leveled in the same manner 

as the main R F output signal. The voltage from the moni

tor, CR 7, and the reference voltage from R46 is fed to the 

leveling amplifier consisting of transistor stages 0 12 and 013. 

011 provides blanking of the leveling amplifier. Any error 

between the two input signals is amplified and fed to the 

voltage variable attenuator CR6. The operation of this cir

cuit produces a constant amplitude signal at the monitor 
point. 

The leveled sweep sample signal is connected to the external 

marker mixer, CR 1 and CR2, and to the sweep sample out

put connector, J4. A 47 ohm resistor, which is connected 

between J4 and the monitor point, establishes the source 

impedance at approximately 50 ohm. The signal is then 

routed to each M6 marker module. 

The marker output signals from the individual M6 marker 

modules are connected to the input pins 1, 2, 3, and 4 of 

the M5H module. One or two M6 outputs are connected to 

each input. The signals are then amplified in the input 

stages (02, 03, 04, and 05) and combined in the common 

collector load. The collector load is an external 10mH 
choke when the Front Panel MARKER WIDTH Selector 
is set to "WIDE", or a 3.3k ohm resistor, R21, when the 

Width Selector is set to "NARROW." The combined mark

er signals are then amplified in transistor stages 06, 07 and 
08. The Front Panel Marker WIDTH Selecter also varies 

the high frequency gain of the amplifier by connecting 

capacitance across R27, the feedback resistor. The amplified 

signal is then fed to the complimentary output stage, 09 

and 010, which is biased so that input signals less than 0.5 
volts are not amplified. This eliminates most spurious mark

ers and noise from the output. The output is then connect

ed to the Front Panel MARKER SIZE Control and finally 
to the Front Panel SCOPE VERT. connector. 
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4.10 MARKERS (MODULE M6's) 

Each marker module contains a crystal oscillator, a tuned 

or untuned mixer and a marker amplifier. Harmonic genera

tor marker modules also include one or more harmonic 

generating stages. 

Several types of marker modules are required to cover the 

wide frequency range and to produce both single frequency 

and harmonic type markers. A single frequency marker 
generator produces a marker at a single frequency wh ile the 

harmonic marker generator produces markers at harmoni
cally related frequencies of the crystal oscillator. 

The model number for single frequency markers is M6S 
followed by the marker frequency. The model number for 

harmonic markers is M6H followed by the harmonic marker 

frequency. 

The Crystal Oscillator operates between the frequencies of 
100 kHz and 55 MHz. Several different types of oscillators 

are required to cover this range of frequencies. The 100 

kHz oscillators use a tuned oscillator with the crystal operat· 

ing at its fundamental frequency in a series resonant mode. 

The 1 to 17 MHz crystal oscillators are either tuned series 

resonant mode oscillators or untuned pierce type oscillators. 

The 17 to 55 MHz oscillators use a tuned Colpits oscillator 

with the crystal operating at its third overtone frequency in 

a series resonant mode. The tu ning supresses the crystal 

fundamental and higher order resonant frequencies. The 

crystal and marker frequency are the same for frequencies 

between 100 kHz and 55 MHz. The markers above 55 

MHz use harmonic generating techniques. 

The output from the crystal oscillator (or harmonic genera· 

tor) is combined with the sweep sample in the mixer stage. 

I n the case of single frequency markers, the mixer includes 

a tuned circuit which selects the desired crystal or crystal

harmonic frequency and the sweep sample frequency. In 

the case of a harmonic marker, the mixer is untuned. The 

mixer circuit is generally a diode mixer, although transistor 

mixers are sometimes used. The fundamental and product 

signals are filtered from the mixer output, leaving the 

"difference signal" which is applied to the marker amplifier 

stage. 

The marker amplifier is a single stage amplifier having a fre

quency response of several kHz to approximately 500 kHz. 
The output of the marker amplifier is connected through 
the SI ZE Control to the output pin of the modu Ie. 
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SECTION 5 
5.1 INTRODUCTION 

This section provides information for testing, calibrating, 
and trouble shooting the sweep generator. The performance 
test i s  designed for incoming inspection and periodic evalua- 
tion. I f  performance is not to specifications, refer to the 
calibration and trouble shooting sections. 

5.2 SERVICE INFORMATION 

5.2.1 DISASSEMBLY INFORMATION 

Figure 5-1. Disassembly 

REMOVAL OF BOTTOM COVER - Remove the two rear 
feet (A) and l i f t  cover off with a slight rear movement. 

REMOVAL OF TOP COVER - Remove the single screw 
(6) from the top and l i f t  off cover with a slight rear move- 
ment. 

REMOVAL OF SIDE PANEL - Either side panel can be 
removed to provide better access by removing the four 
screws holding the side panel to the instrument. The Front 
Panel/Module Section can be removed from the power 
supply section by removing two screws holding the sec- 
tions together and by disconnecting the electrical connec- 

tors between the two sections. NOTE: The separation of 
the two sections performs no useful purpose during normal 

service procedures. 

5.2.2 MODULE SERVICING 

SERVICE KIT K 102 - This service k i t  contains a module 
extender and RF extension cables which enables the module 
to be electrically operated while physically located above 
the rest of the modules, thereby making all parts easily 
accessible. 

REMOVAL OF MODULE - Modules may be removed by 
removing any cables attached to the top of the module and 
removing the hold-down screw ( C )  from the bottom. 

REMOVAL OF MODULE COVER - Remove all nuts and 
screws from the top of the module and slide the cover off. 

REINSTALLING MODULE - Before reinstalling the 
module, check the module pins for proper alignment, then 
carefully seat the module pins into the chassis socket and 
replace the hold-down screw ( C )  to insure a good ground 
connection between module and chassis. 

MODULE PIN NUMBERING SYSTEM - The module 
pins are numbered as shown in Figure 5-2. The index studs 
for the circuit modules are located off center to prevent 
the module's being plugged in backwards. This off-center 

stud location also provides a method for locating pin $1. 

MARKER MODULE 
M6 

S ~ Z E  ADJUSTMENT CIRCUIT MODULE 

E.;. 
T l P P K O r o R  6-3ZXVfiLCF 
HOLD-OO*/NSCRbWS 

BOTTOM VIEW 

Figure 5-2. Module Pin Numbering System 
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5.1 INTRODUCTION 

This section provides information for testing, calibrating, 
and trouble shooting the sweep generator. The performance 
test is designed for incoming inspection and periodic evalua
tion. If performance is not to specifications, refer to the 
calibration and trouble shooting sections. 

5.2 SERVICE INFORMATION 

5.2.1 DISASSEMBLY INFORMATION 

REMOVAL OF BOTTOM COVER - Remove the two rear 
feet (A) and lift cover off with a slight rear movement. 

REMOVAL OF TOP COVER - Remove the single screw 
(B) from the top and lift off cover with a slight rear move

ment. 

REMOVAL OF SIDE PANEL - Either side panel can be 
removed to provide better access by removing the four 
screws holding the side panel to the instrument. The Front 
Panel/Module Section can be removed from the power 
supply section by removing two screws holding the sec
tions together and by disconnecting the electrical connec· 

tors between the two sections. NOTE: The separation of 
the two sections performs no useful purpose during normal 

service procedures. 
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5.2.2 MODULE SERVICING 

SERVICE KIT K102 - This service kit contains a module 
extender and RF extension cables which enables the module 
to be electrically operated while physically located above 
the rest of the modules, thereby making all parts easily 
accessible. 

REMOVAL OF MODULE - Modules may be removed by 
removing any cables attached to the top of the module and 
removing the hold-down screw (C) from the bottom. 

REMOVAL OF MODULE COVER - Remove all nuts and 
screws from the top of the module and slide the cover off. 

REINSTALLING MODULE - Before reinstalling the 
module, check the module pins for proper alignment, then 
carefully seat the module pins into the chassis socket and 
replace the hold-down screw (C) to insure a good ground 
connection between module and chassis. 

MODULE PIN NUMBERING SYSTEM - The module 
pins are numbered as shown in Figure 5-2. The index studs 
for the circuit modules are located off center to prevent 
the module's being plugged in backwards. This off-center 
stud location also provides a method for locating pin 11. 

MARKER MODULE 
M6 

SIZE ADJUSTMENT 
CIRCUIT MODULE 

BOTTOM VIEW 

Figure 5·2. Module Pin Numbering System 

5·' 



MAINTENANCE Model 2001 

5.2.3 TRANSISTOR LEAD CONFIGURATION - Transistor lead configurations are shown in Figure 5-3. 

2N3905 

2N3854A 2N4250 MPS3702 

2N3391A 2N3644 2N5088 
2 N 6 5 0 7  

E C B  2 N6511 
E B C  

DUAL 

3N140 

GGSD 

Figure 5-3. Transistor Lead Configuration 

5.2.4 RECOMMENDED TEST EQUIPMENT - The following test equipment, recommended for servicing, trouble shoot- 
ing, and calibrating the Wavetek Model 2001, is shown in Table 5-1. 

TABLE 5-1. RECOMMENDED TEST EQUIPMENT 

INSTRUMENT CRITICAL REQUIREMENT RECOMMENDED 

Oscilloscope DC Coupled HP-130 
1 mV/cm sensitivity 

Digital Voltmeter 0.1% Accuracy Weston 1240 

Power Meter Frequency Range HP-437A 
10 to 1500 MHz HP-8485A 

RF Detector Frequency Range Wavetek D 152 
1 to 1500 MHz 

Spectrum Analyzer Frequency Range HP8555A18552A 
10 MHz to 3 GHz 

Precision Weinchel 50-10, 
Attenuator Pads 10,20, & 40dB 50-20, 50-40 

Marker Generators l , l O &  50MHz Wavetek M6H-1, 
Harmonic Markers M6H-10, M6H-50 

CW Signal Generator Adjustable to 925 MHz 
with 0.1 V output, 
accuracy f 10 MHz 

MAINTENANCE Model 2001 

5.2.3 TRANSISTOR LEAD CONFIGURATION - Transistor lead configurations are shown in Figure 5-3. 

, ~ ~ 
2N3905 

2N3854A 2N4250 
MPS3702 

2N3391A 2N3644 2N5088 
2N6507 

ECB C SE 2 N6511 
E BC 

DUAL 

~ ~ ~ 
7A31 
2N697 

T010l MPFI04 2N1305 
TD401 2N5458 2N3866 

2N5461 2N5109 
E C B DSG 40539 

OR 
SOG 8 

A430 i 3N140 ~~ 2N5294 
2N5179 ~ 
36817 

GGSD 

C BEl 2 

SIfIELO ~C 40424 U 2N3054 
BE MJ 3202 

Figure 5-3. Transistor Lead Configuration 

5.2.4 RECOMMENDED TEST EQUIPMENT - The following test equipment, recommended for servicing, trouble shoot
ing, and calibrating the Wavetek Model 2001, is shown in Table 5-1. 
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INSTRUMENT 

Oscilloscope 

Digital Voltmeter 

Power Meter 

RF Detector 

Spectrum Analyzer 

Precision 
Attenuator Pads 

Marker Generators 

CW Signal Generator 

TABLE 5-1. RECOMMENDED TEST EQUIPMENT 

CRITICAL REQUIREMENT 

DC Coupled 
1 m V fcm sensitivity 

0.1% Accuracy 

Frequency Range 
10 to 1500 MHz 

Frequency Range 
1 to 1500 MHz 

Frequency Range 
10 MHz to 3 GHz 

10,20, & 40dB 

1,10&50MHz 
Harmonic Markers 

Adjustable to 925 MHz 
with 0.1 V output, 
accuracy ±10 MHz 

RECOMMENDED 

HP-130 

Weston 1240 

HP-437A 
HP-8485A 

Wavetek D 152 

HP8555Af8552A 

WeincheI50-1O, 
50-20, 50-40 

Wavetek M6H-1, 
M6H-10, M6H-50 

• 
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5.3 PERFORMANCE CHECKS 

The following procedure is intended to ensure that the in- 
strument meets its published specifications. The checks 
specified assume that the instrument is equipped with A-2 
optionsat 1 MHz, 10 MHz, and 50 MHz. While it is possible 
to check the instrument's performance without the use of 

harmonic markers, by using suitable external CW sources, a 
complete check by this method i s  impractical. 

5.3.1 PRELIMINARY CHECK 

Rotate both START and STOP thumb wheels to their low- 
est frequency position (turn full left). Both frequency 
indicators must read 0 MHz, k2MHz, when read on the 
SWEEP WIDTH frequency scale. (Interpolation on the 
Sweep Width scale between 0 and 10 MHz is necessary to 
locate +2 MHz). 

Preset controls as follows: BAND to  1, SWEEP TIME to 
LINE, OUTPUT to +10dBm, MARKER WIDTH to WIDE, 
MODE to CW, the four paddle switches to their extreme 
down position, 50 MHz HAR markers to on (in position) 
and the remaining markers and MOD off. Set the CENT 
FREQ to 250 MHz (left thumb wheel) and connect the 
power meter to the RF out connector. (Ensure the power 
meter is on the +10dBm scale). 

for 5 minutes. The power meter must read between +9.5 
to +10.5dBm. The calibrating procedure calls for +10dBm 
adjustment at 300 MHz. However, some error must be 
allowed for changes due to  ambient operating temperature 
and variations between power meters. 

5.3.2 FREQUENCY CHECKS 

Connect the instrument to  the RF detector and scope as 
shown in typical setup Figure 5-4. Set the SWEEP WIDTH 
control (right thumb wheel) to 520 MHz and the MODE 
switch to nF. Leave the rest of the controls as previously 
set in step 5.3.1. Adjust the MARKER SIZE, the scope 
vertical, and scope horizontal controls to obtain a pattern 
as shown in Figure 5-5. Use DC coupling on both the verti- 
cal and horizontal scope inputs. The output voltage from 
the detector will be approximately 0.8 volts. A detected 
output less than 0.7 volts indicates a defective detector or 
an uncalibrated scope. Each 50 MHz marker must fall with- 
in rt0.2 cm of each CM line on the scope graticule. This is 
equivalent to a display linearity of 2%. This 2% specifica- 
tion is extremely important since all dial accuracy specifica- 
tion are directly related to it. Repeat check on BANDS 2 
and 3. In  order to identify absolute frequencies on bands 2 
and 3, an external CW signal can be connected to 
the EXTERNAL MARKER IN connector to identify one 
of the 50 MHz harmonic markers. This also verifies the 
operation of the external marker circuit. 

Turn AC power on and allow the instrument to stabilize 

SCOPE 

il[l 
Figure 5-4. Typical Set-Up 
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5.3 PERFORMANCE CHECKS 

The following procedure is intended to ensure that the in

strument meets its published specifications. The checks 
specified assume that the instrument is equipped with A-2 

options at 1 MHz, 10 MHz, and 50 MHz. While it is possible 

to check the instrument's performance without the use of 

harmonic markers, by using suitable external CW sources, a 
complete check by this method is impractical. 

5.3 .1 PRELIMINARY CHECK 

Rotate both START and STOP thumb wheels to their low

est frequency position (turn full left). Both frequency 

indicators must read 0 MHz, ±2MHz, when read on the 

SWEEP WI DTH frequency scale. (I nterpolation on the 
Sweep Width scale between 0 and 10 MHz is necessary to 
locate +2 MHz). 

Preset controls as follows: BAND to 1, SWE EP TI ME to 

LINE, OUTPUT to +10dBm, MARKER WIDTH to WI DE, 

MODE to CW, the four paddle switches to their extreme 
down position, 50 MHz HAR markers to on (in position) 

and the remaining markers and MOD off. Set the CENT 

FREQ to 250 MHz (left thumb wheel) and connect the 

power meter to the RF out connector. (Ensure the power 
meter is on the + 10dBm scale). 

Turn AC power on and allow the instrument to stabilize 
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for 5 minutes. The power meter must read between +9.5 

to +10.5dBm. The calibrating procedure calls for +1OdBm 

adjustment at 300 MHz. However, some error must be 

allowed for changes due to ambient operating temperature 

and variations between power meters. 

5.3.2 FREQUENCY CHECKS 

Connect the instrument to the R F detector and scope as 

shown in typical setup Figure 5-4. Set the SWEEP WIDTH 

control (right thumb wheel) to 520 MHz and the MODE 

switch to fl F. Leave the rest of the controls as previously 

set in step 5.3.1. Adjust the MARKER SIZE, the scope 
vertical, and scope horizontal controls to obtain a pattern 

as shown in Figure 5-5. Use DC coupling on both the verti

cal a;'ld horizontal scope inputs. The output voltage from 

the detector will be approximately 0.8 volts. A detected 
output less than 0.7 volts ind icates a defective detector or 

an uncalibrated scope. Each 50 MHz marker must fall with
in ±0.2 cm of each CM line on the scope graticule. This is 

equivalent to a display linearity of 2%. This 2% specifica
tion is extremely important since all dial accuracy specifica

tion are directly related to it. Repeat check on BANDS 2 
and 3. I n order to identify absolute frequencies on bands 2 
and 3, an external CW signal can be connected to 

the EXTERNAL MARKER IN connector to identify one 

of the 50 MHz harmonic markers. This also verifies the 

operation of the external marker circuit. 

SCOPE 
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Figure 5-4. Typical Set-Up 
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WITH NO INPUT, ADJUST HORIZONTAL POSITION 
TO SET THE  DO^ AT THE 5 ~ r n  ICENTERI LINE monic markers on the scope display. Residual FM can be 

read directly on the scope display by noting the amount of 
ADJUST HORIZONTAL SENSITIVITY iitter of the marker. (A  iitter of 0.2cm would be equal to 

I FOR A DISPLAY WlDTH OF EXACTLY 
+ 5.2 crn 

. . 
20 kHz). 

Change SWEEP TIME selector from LlNE to the 0.1 - 0.01 
position and again read the marker jitter. The additional 
jitter in this position represents the line related residual. 
Maximum allowable jitter is 15 kHz. Alternate Method to 
read residual FM is with a spectrum analyzer. 

5.3.5 FREQUENCY DRIFT 

Return SWEEP TIME selector to LlNE and again calibrate 
the display's sweep width to  1 MHz. Position the marker to 
the exact center of the oscilloscope display and read fre- 
quency drift directly from the scope display by noting the 
change in the markers position with time. Each centimeter 
represents 100 kHz. When reading drift over long periods of 
time, calibrate the display sweep width to 5 MHz, using the 
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Figure 5-5. RF Detector Display 

To check the minimum frequency on band 1, set BAND to 
1 and frequency dials (use either SIS or AF MODE) to 
sweep approximately 0 to 10 MHz. Turn on the 10 MHz 
harmonic marker and locate the first marker on the right of 
zero lock-in point. Turn on the 1 MHz harmonic marker 
and count down to 1 MHz. The detected output must be 
leveled down to the 1 MHz marker at all settings of the 
OUTPUT vernier. 

5.3.3 MINIMUM SWEEP WI DTH CHECK 

Set MODE to AF and adjust SWEEP'WIDTH to  exactly 1 
MHz (use 1 MHz markers). Adjust the MARKER WIDTH 
to  produce a marker approximately 200 kHz wide. Next, 
adjust the SWEEP WIDTH to minimum. The 200 kHz 
wide marker should cover the entire scope display. Repeat 
the above check for bands 2 and 3, readjusting sweep 
width and center frequency as required. The minimum 
sweep width is less than 200 kHz on all bands. 

5.3.4 RESIDUAL FM CHECK 

Readjust SWEEP WIDTH to produce a calibrated frequency 
display of exactly 1 MHz full scale. Adjust CENTER 
FREQUENCY control to center one of the 1 MHz har- 

1 MHz harmonic marker. Next turn off the 1 MHz marker 
and turn on the 50 or 10 MHz harmonic markers. Center a 
marker on the scope display and read drift as before, except 
each centimeter now represents 500 kHz. 

Maximum allowable drift is 100 kHz per 5 minutes or 2 
MHz per 8 hours, after a one hour warm-up at a constant 
ambient temperature, and allowing a 5 minute stabilizing 
period after a frequency change. 

5.3.6 DIAL ACCURACY CHECK 

AF MODE: Set MODE to AF, BAND to 1, MARKER 
WIDTH to wide and turn on the 50 MHz harmonic marker. 
(1 and 10 marker off). Set SWEEP WIDTH to approximate- 
ly 1 to  2 MHz and adjust CENT FREQ control until the 
zero frequency lock-in point is exactly center on the scope 
display. Read the error on the frequency scale. Repeat at 
each 50 MHz harmonic intervals across the band. The 
allowable error is 210 MHz. 

Repeat check on bands 2 and 3. An additional frequency 
error is produced by the pulling effect of the OUTPUT 
vernier on bands 2 and 3, therefore, rotate the OUTPUT 
vernier thru its entire range at each 50 MHz check point. 
Increasing the SWEEP WIDTH to approximately 5 MHz 
will simplify reading. The allowable error on band 2 and 3 
is 2% of the indicated frequency. 

The accuracy of the SWEEP WIDTH scale can be checked 
with the 50 MHz harmonic marker in a similar manner. Set 

the actual sweep width to 50, 100, 150, etc., and read the 
error on the SWEEP WIDTH scale. Accuracy on band 1 is 
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Figure 5-5. R F Detector Display 

To check the minimum frequency on band 1, set BAND to 
1 and frequency dials (use either SIS or ~ F MODE) to 
sweep approximately 0 to 10 MHz. Turn on the 10 MHz 

harmonic marker and locate the first marker on the right of 
zero lock-in point. Turn on the 1 MHz harmonic marker 
and count down to 1 MHz. The detected output must be 

leveled down to the 1 MHz marker at a" settings of the 
OUTPUT vernier. 

5.3.3 MINIMUM SWEEP WIDTH CHECK 

Set MODE to ~F and adjust SWEEP'WIDTH to exactly 1 
MHz (use 1 MHz markers). Adjust the MARKER WIDTH 

to produce a marker approximately 200 kHz wide. Next, 
adjust the SWEEP WIDTH to minimum. The 200 kHz 
wide marker should cover the entire scope display. Repeat 
the above check for bands 2 and 3, readjusting sweep 

width and center frequency as required. The minimum 
sweep width is less than 200 kHz on a" bands. 

5.3.4 RESIDUAL FM CHECK 

Readjust SWEEP WIDTH to produce a calibrated frequency 

display of exactly 1 MHz full scale. Adjust CENTER 
FREQUENCY control to center one of the 1 MHz har-

5-4 

Model 2001 

monic markers on the scope display. Residual FM can be 
read directly on the scope display by noting the amount of 

jitter of the marker. (A jitter of 0.2cm would be equal to 
20 kHz). 

Change SWEEP TIME selector from LINE to the 0.1 - 0.01 

position and again read the marker jitter. The additional 
jitter in this position represents the line related residual. 

Maximum allowable jitter is 15 kHz. Alternate Method to 
read residual FM is with a spectrum analyzer. 

5.3.5 FREQUENCY DRIFT 

Return SWEEP TIME selector to LINE and again calibrate 
the display's sweep width to 1 MHz. Position the marker to 
the exact center of the oscilloscope display and read fre
quency drift directly from the scope display by noting the 
change in the markers position with time. Each centimeter 
represents 100 kHz. When reading drift over long periods of 
time, calibrate the display sweep width to 5 MHz, using the 

1 MHz harmonic marker. Next turn off the 1 MHz marker 
and turn on the 50 or 10 MHz harmonic markers. Center a 
marker on the scope display and read drift as before, except 
each centimeter now represents 500 kHz. 

Maximum a"owable drift is 1 00 kHz per 5 minutes or 2 
MHz per 8 hours, after a one hour warm-up at a constant 
ambient temperature, and allowing a 5 minute stabilizing 

period after a frequency change. 

5.3.6 DIAL ACCURACY CHECK 

~F MODE: Set MODE to ~F, BAND to 1, MARKER 
WIDTH to wide and turn on the 50 MHz harmonic marker. 
(1 and 10 marker off). Set SWEEP WI DTH to approximate
ly 1 to 2 MHz and adjust CENT FREQ control until the 
zero frequency lock-in point is exactly center on the scope 
display. Read the error on the frequency scale. Repeat at 
each 50 MHz harmonic intervals across the band. The 
a"owable error is ± 10 MHz. 

Repeat check on bands 2 and 3. An additional frequency 
error is produced by the pulling effect of the OUTPUT 
vernier on bands 2 and 3, therefore, rotate the OUTPUT 
vernier thru its entire range at each 50 MHz check point. 
Increasing the SWEEP WIDTH to approximately 5 MHz 
will simplify reading. The a"owable error on band 2 and 3 
is 2% of the ind icated frequency. 

The accuracy of the SWEEP WIDTH scale can be checked 
with the 50 MHz harmonic marker in a similar manner. Set 

the actual sweep width to 50, 100, 150, etc., and read the 
error on the SWEEP WI DTH scale. Accuracy on band 1 is 
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rtlO MHz, and on band 2 and 3 520 MHz. Again, accuracy 
on band 2 and 3 i s  affected by the OUTPUT vernier control. 

START/STOP MODE: Return to BAND 1 and set the 
MODE to S/S (Start/Stop). Set START to -1 0 MHz and 
STOP to 510 MHz. A pattern similar to Figure 5-5 should 
be present on the scope display. Reduce STOP control 
until the 500 MHz marker just disappears from the right 
side of i t s  scope display; read error of the STOP frequency 
indicator (red), repeat a t  each 50 MHz interval. 

Return STOP dial to 510 MHz and adjust START control 
until the zero lock-in point just disappear from the left 
side of the scope display; read error of the START frequency 
indicator (green), repeat at each 50 MHz interval. Allowable 
error is the same as band 1 in the af  mode, k10 MHz. 

Recheck for bands 2 and 3, vary OUTPUT vernier at each 
50 MHz check point. Allowable error is 2% of indicated 
frequency. 

5.3.7 CW MODE CHECK 

Turn MODE switch to CW. This position removes the re- 
turn trace blanking and the sweep width drive from the 
oscillator. The output frequency is controlled by the 
CENTER FREQ control and the dial accuracy will be the 
same as previously checked at the a f  mode. The detected 
pattern on the scope will be a negative voltage equal to that 
produced in the S/S and a f  mode with the absence of the 
zero level return trace. 

5.3.8 SPURIOUS SIGNAL CHECK 

Checking for spurious signal content is not normally requir- 
ed for periodic calibration, only for initial incoming inspec- 
tion. The only practical way to measure the spurious signal 
content is with a high quality spectrum analyzer covering 
the frequency range of 10 MHz to 3 GHz. The spurious 
check is made in accordance to the instructions furnished 
with the particular spectrum analyzer. 

The main spurious signals on all three bands is the second 
and third harmonic of the output signal and should be 
more than 26dB below the main output signal from 10 to 
500 MHz on band 1 and 26dB below the output signal from 
500 to 1400 MHz on bands 2 and 3. Harmonic content is 
not specified below 10 MHz on band 1 and an increase of 
the second harmonic output to approximately 22dB below 
the output in the 450 to 500 MHz area of band 2 is normal. 

In addition to the harmonically related spurious signals, 
band 1 will have non-harmonic spurious signals due to the 

hetrodyne method of obtaining the sweep output signal. 
These spurious signals are typically 40 to 50dB below the 
output from 10 to 400 MHz and increase to no more than 
26dB below the output in the 400 to 500 MHz area. 

5.3.9 RF OUTPUT FLATNESS (amplitude variations vs. 
frequency) 

Flatness can be checked with a negative polarity RF detec- 
tor or a power meter. The power meter method is to be 
preferred since its own flatness is better than that of most 
RF detectors. A 0.5dB detector flatness is typical of many 
detectors over this frequency range. However, the power 
meter has two limitations not present in the RF detector. 
First, slow response time and second, not useable below 
20 MHz. The first limitation can be overcome by making 
the flatness measurements in the CW mode, the second by 
making flatness measurements with a detector in the low 
frequency area. 

To measure flatness, set the MODE switch to CW, OUTPUT 
control to +lWBm, and connect the power meter to the 
RF output connector. Tune the entire frequency range 
from 20 to 1400 MHz and note the frequency where maxi- 
mum output was obtained. With the OUTPUT VERNIER 
control set the output at that frequency to exactly +lWBm. 
Again tune the entire band and note the minimum output 
reading. A minimum output of 8.5dBm or more is required 
to meet the flatness specifications of k0.75dB. 

5.3.10 RF OUTPUT LEVEL 

The MAX R F output level is set to produce exactly + 1 WBm 
at 300 MHz. This produces the minimum error over the 
greatest frequency range and can be checked by using the 
power meter while operating the instrument in the CW 
mode. 

5.3.11 ATTENUATORS 

20dB Vernier: The accuracy of the 20dB vernier can be 
checked using the power meter while operating the instru- 
ment in the CW mode. The vernier dial is calibrated at 300 
MHz. Dial accuracy is *0.5dB to 500 MHz, L l d B  to 1000 
MHz. and k2dB to 1400 MHz. This error is contributed 
by the vernier and does not include the basic flatness error 
at +lWBm. 

70dB Attenuator: The accuracy of the step attenuator can 
be measured by using a suitable Attenuation Test Set or by 
directly substituting precision RF attenuator pads for each 
10dB step of the attenuator. The difference between the 

two outputs represents the attenuator error. An RF 
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± 10 MHz, and on band 2 and 3 ±20 MHz. Again, accuracy 

on band 2 and 3 is affected by the OUTPUT vernier control. 

START/STOP MODE: Return to BAND 1 and set the 
MODE to SIS (Start/Stop). Set START to -10 MHz and 
STOP to 510 MHz. A pattern similar to Figure 5-5 should 
be present on the scope display. Reduce STOP control 
until the 500 MHz marker just disappears from the right 
side of its scope display; read error of the STOP frequency 
indicator (red), repeat at each 50 MHz interval. 

Return STOP dial to 510 MHz and adjust START control 
until the zero lock:-in point just disappear from the left 

side of the scope display; read error of the START frequency 
indicator (green), repeat at each 50 MHz interval. Allowable 
error is the same as band 1 in the 0. f mode, ± 10 MHz. 

Recheck for bands 2 and 3, vary OUTPUT vernier at each 
50 MHz check point. Allowable error is 2% of indicated 

frequency. 

5.3.7 CW MODE CHECK 

Turn MODE switch to CWo This position removes the re
turn trace blanking and the sweep width drive from the 
oscillator. The output frequency is controlled by the 
CENTER FREQ control and the dial accuracy will be the 

same as previously checked at the 0. f mode. The detected 
pattern on the scope will be a negative voltage equal to that 
produced in the SIS and 0. f mode with the absence of the 

zero level return trace. 

5.3.8 SPURIOUS SIGNAL CHECK 

Checking for spurious signal content is not normally requir
ed for periodic calibration, only for initial incoming inspec
tion. The only practical way to measure the spurious signal 
content is with a high quality spectrum analyzer covering 
the frequency range of 10 MHz to 3 GHz. The spurious 
check is made in accordance to the instructions furnished 
with the particular spectrum analyzer. 

The main spurious signals on all three bands is the second 
and third harmonic of the output signal and should be 
more than 26dB below the main output signal from 10 to 
500 MHz on band 1 and 26dB below the output signal from 
500 to 1400 MHz on bands 2 and 3. Harmonic content is 
not specified below 10 MHz on band 1 and an increase of 
the second harmonic output to approximately 22dB below 
the output in the 450 to 500 MHz area of band 2 is normal. 

In addition to the harmonically related spurious signals, 

band 1 will have non-harmonic spurious signals due to the 
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hetrodyne method of obtaining the sweep output signal. 
These spurious signals are typically 40 to 50dB below the 

output from 10 to 400 MHz and increase to no more than 
26dB below the output in the 400 to 500 MHz area. 

5.3.9 RF OUTPUT FLATNESS (amplitude variations vs. 
frequency) 

Flatness can be checked with a negative polarity Rf detec
tor or a power meter. The power meter method is to be 
preferred since its own flatness is better than that of most 
RF detectors. A 0.5dB detector flatness is typical of many 
detectors over th is frequency range. However, the power 
meter has two limitations not present in the R F detector. 

First, slow response time and second, not useable below 
20 MHz. The first limitation can be overcome by making 
the flatness measurements in the CW mode, the second by 
making flatness measurements with a detector in the low 

frequency area. 

To measure flatness, set the MODE switch to CW, OUTPUT 
control to +lOdBm, and connect the power meter to the 

RF output connector. Tune the entire frequency range 
from 20 to 1400 MHz and note the frequency where maxi
mum output was obtained. With the OUTPUT VERNIER 
control set the output at that frequency to exactly +1 OdBm. 
Again tune the entire band and note the minimum output 

reading. A minimum output of 8.5dBm or more is required 
to meet the flatness specifications of ±0.75dB. 

5.3.10 RF OUTPUT LEVEL 

The MAX R F output level is set to produce exactly + 1 OdBm 
at 300 MHz. This produces the minimum error over the 
greatest frequency range and can be checked by using the 
power meter while operating the instrument in the CW 

mode. 

5.3.11 ATTENUATORS 

20dB Vernier: The accuracy of the 20dB vernier can be 
checked using the power meter while operating the instru
ment in the CW mode. The vernier dial is calibrated at 300 
MHz. Dial accuracy is ±O.5dB to 500 MHz, ± 1dB to 1000 
MHz, and ±2dB to 1400 MHz. This error is contributed 
by the vernier and does not include the basic flatness error 

at +lOdBm. 

70dB Attenuator: The accuracy of the step attenuator can 
be measured by using a suitable Attenuation Test Set or by 
directly substituting precision RF attenuator pads for each 
lOdB step of the attenuator. The difference between the 

two outputs represents the attenuator error. An RF 
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detector can be used to recover the signal at levels down to 
approximately -40dBm. Below this level an RF amplifier 
or sensitive receiver (spectrum analyzer) must be used. 
Allowability error i s  rt0.5dB to 500 MHz, r t ldb to 1000 
MHz, and rt2dB to 1400 MHz. This error is that produced 
by the step attenuator alone and does not include the basic 
flatness or the vernier attenuator error. 

5.3.12 SWEEP TlME CHECK (Horizontal Output Check) 

Connect the horizontal output of the sweep generator to 
the oscilloscope vertical input. Adjust the oscilloscope con- 
trols for an internally generated, automatic, line-triggered 
sweep of 2msIcm and a vertical sensitivity of 2VIcm. 
Adjust the sweep generator SWEEP TI ME selector to L l  NE 
lock and ensure that the TRIG/RECUR switch is  in the 
RECUR position. Adjust the oscilloscope vertical position, 
horizontal position, and trigger level to obtain the wave-form 
shown in Figure 5-6. 

WAIT TlME 
(LINE POSITION ONLY1 

16ms (B 60 HI 
20 ms aB 50 Hx 

Figure 5-6. Scope Horizontal Output 
Adjust the sweep generator SWEEP TlME selector to .I-.O1 
position. Ensure that the VARIABLE MANUAL control i s  
fully clockwise. The wait time should disappear and the 
sweep time should be less than 10ms with approximately 
equal sweep time and retrace time periods. Adjust the 
oscilloscope time base to 50msIcm. Adjust the sweep 
generator VAR IABLEIMANUAL control fully counterclock- 
wise. The sweep time should be more than 100ms with 
approximately a 10: l  ratio between the sweep and retrace 
time periods. 

NOTE: The retrace time period remains constant within 
any one SWEEP TlME range setting and the VARIABLE/ 

MANUAL control varies the sweep time period. With the 

VARIAB LEIMAN UAL control fully clockwise the sweep 
and retrace times are both approximately 0.01 seconds. 
With the control fully counterclockwise the sweep time be- 
comes approximately 0.1 seconds and the retrace time re- 
mains 0.01 seconds. On the next lower range ( I - . l )  the 
retrace time would remain 0.1 sec and the sweep time would 
vary from 0.1 to 1 second. 

Repeat these checks for the 1-.I, 10-1, and 100-10 sec 
positions of SWEEP TI ME selector switch. Adjust oscillo- 
scope time base as necessary to ensure that the VARIABLE1 
MANUAL control will adjust the sweep time from faster 
than the maximum to slower than the minimum specifica- 
tions for each range. 

Adjust the SWEEP TlME selector to MANUAL and adjust 
the VARIABLEIMANUAL throughout its range. A DC 
voltage should be present that i s  variable from -8V, L 5 V ,  
with the control fully counterclockwise to +8V, f .5V,  
with the control fully clockwise. 

Adjust the SWEEP TlME selector to the .I-.O1 position and 
set the TRIGIRECUR switch to TRIG. The sweep should 
now be disabled. Moving the switch to the upper most 
position (spring loaded position) and releasing i t  should 
produce one complete sweep cycle. 

NOTE: The triggered mode of operation is  only possible in 
the variable rate positions and will not operate in the LINE 
lock position of the SWEEP TlME selector. 

5.3.13 MARKER SYSTEM CHECK 

Connect the equipment as shown in Figure 5-4. Adjust the 
sweep generator and oscilloscope controls to obtain the 
display shown in Figure 5-5. The actual control settings 
would be the same as in paragraph 5.3.2. 

NOTE: The following performance check is for a 50 MHz 
harmonic marker. Specifications, with the exception of 
spurious markers, are the same for either single frequency or 
harmonic type markers and the procedure for verification of 
performance does not differ. 

Single frequency markers should have no spurious markers 
throughout the swept range. Harmonic type markers may 
or may not have small spurious markers at one half or one 
third the specified marker interval. 

MARKER SIZE 

Observe the markers and ensure they are of equal amplitude 
throughout the range. Repeat this check for bands 2 and 3. 
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detector can be used to recover the signal at levels down to 
approximately -4OdBm. Below this level an RF amplifier 
or sensitive receiver (spectrum analyzer) must be used. 
Allowability error is ±0.5dB to 500 MHz, ± ldb to 1000 
MHz, and ±2dB to 1400 MHz. This error is that produced 
by the step attenuator alone and does not include the basic 
flatness or the vernier attenuator error. 

5.3.12 SWEEP TIME CHECK (Horizontal Output Check) 

Connect the horizontal output of the sweep generator to 
the oscilloscope vertical input. Adjust the oscilloscope con
trols for an internally generated, automatic, line-triggered 
sweep of 2ms/cm and a vertical sensitivity of 2V /cm. 
Adjust the sweep generator SWEEP TI ME selector to LI NE 
lock and ensure that the TRIG/RECUR switch is in the 
RECUR position. Adjust the oscilloscope vertical position, 
horizontal position, and trigger level to obtain the wave-form 
shown in Figure 5 6 
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Adjust the sweep generator SWEEP TIME selector to .1-.01 
position. Ensure that the VARIABLE MANUAL control is 
fully clockwise. The wait time should disappear and the 
sweep time should be less than 10ms with approximately 
equal sweep time and retrace time periods. Adjust the 
oscilloscope time base to 50ms/cm. Adjust the sweep 
generator VAR IABLE/MANUAL control fully counterclock
wise. The sweep time should be more than lOOms with 
approximately a 10: 1 ratio between the sweep and retrace 
time periods. 

NOTE: The retrace time period remains constant within 
anyone SWEEP TIME range setting and the VARIABLE/ 

MANUAL control varies the sweep time period. With the 
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VA R I AB LE/MAN UA L control fu lIy clockwise the sweep 
and retrace times are both approximately 0.01 seconds. 
With the control fully counterclockwise the sweep time be
comes approximately 0.1 seconds and the retrace time re
mains 0.01 seconds. On the next lower range (1-.1) the 
retrace time would remain 0.1 sec and the sweep time would 
vary from 0.1 to 1 second. 

Repeat these checks for the 1-.1, 10-1, and 100-10 sec 
positions of SWEEP TIME selector switch. Adjust oscillo
scope time base as necessary to ensure that the VAR lAB LE/ 
MANUAL control will adjust the sweep time from faster 
than the maximum to slower than the minimum specifica
tions for each range. 

Adjust the SWEEP TIME selector to MANUAL and adjust 
the VARIABLE/MANUAL throughout its range. A DC 
voltage should be present that is variable from -BV, ±.5V, 
with the control fully counterclockwise to +BV, ±.5V, 
with the control fu Ily clockwise. 

Adjust the SWEEP TIME selector to the .1-.01 position and 
set the TRIG/RECUR switch to TRIG. The sweep should 
now be disabled. Moving the switch to the upper most 
position (spring loaded position) and releasing it should 
produce one complete sweep cycle. 

NOTE: The triggered mode of operation is only possible in 
the variable rate positions and will not operate in the LI N E 

lock position of the SWEEP TIME selector. 

5.3.13 MARKER SYSTEM CHECK 

Connect the equipment as shown in Figure 5-4. Adjust the 
sweep generator and oscilloscope controls to obtain the 
display shown in Figure 5-5. The actual control settings 
would be the same as in paragraph 5.3.2. 

NOTE: The following performance check is for a 50 MHz 
harmonic marker. Specifications, with the exception of 
spurious markers, are the same for either single frequency or 
harmonic type markers and the procedure for verification of 
performance does not differ. 

Single frequency markers should have no spurious markers 
throughout the swept range. Harmonic type markers may 
or may not have small spurious markers at one half or one 
third the specified marker interval. 

MARKER SIZE 

Observe the markers and ensure they are of equal amplitude 

throughout the range. Repeat this check for bands 2 and 3. 
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Set the oscilloscope vertical gain to  2V/cm and adjust the 
MARKER SlZE control fully clockwise. The markers 
should be approximately 12V peak-to-peak in amplitude. 
Set the MARKER SlZE switch to mid-position and adjust 
the oscilloscope vertical gain to 50mV/cm. The markers 
should be approximately 50mV peak-to-peak in amplitude. 
Adjust the MARKERS SlZE control fully counterclockwise 
and set the oscilloscope vertical gain to 100uV/cm. The 
markers should be less than 100uV peak-to-peak in ampli- 
tude. Set the MARKER SlZE switch to  the down position 
and adjust the oscilloscope vertical gain to  50mV/cm. The 
markers should be approximately 50mV peak-to-peak in 
amplitude. Set the MARKER SlZE switch to the up posi- 
tion. Positive rectified markers should be present for use 
with X-Y recording instruments. The amplitude will be 
dependent on the output impedance of the RF detector 
being used. The amplitude should be adjustable from 
approximately 6V maximum to 1mV minimum with a 
detector impedance of 1 meg ohm, or from 0.5V to 1mV 
with a detector impedance of 0 ohms. NOTE: The sweep 
width must be decreased or the sweep time increased to ob- 
serve the rectified marker. 

MARKER T lLT  

Set the MARKER SlZE switch to the down position and 
set the MARKER TILT switch to the up position. 

While adjusting the MARKER SlZE control throughout its 
range, note that the birdy marker is adjustable from a 12V 
peak-to-peak vertical marker to a horizontal marker approxi - 
mately equal to 10% of the horizontal deflections ( 1  cm on a 
10cm deflection). 

MARKER WlDTH 

Return the MARKER T lLT  switch to the down position. 
Turn on the 1 MHz markers and adjust the MARKER SIZE 
control for approximately a 4cm marker. Adjust the 
CENTER FREQUENCY and SWEEP WlDTH controls to 
calibrate the oscilloscope for a 1 MHz sweep width. 

Adjust the CENTER FREQUENCY to center the birdy 
zero beat on the oscilloscope center graticule line and note 
that the marker width is approximately 400 KHz wide 
(each cm equals 100 kHz). Decrease the MARKER 
WlDTH switch one position and note that the marker is 
approximately 200 kHz wide. Decrease the MARKER 
WlDTH switch one position and note that the marker is 
approximately 100 kHz wide. Decrease the MARKER 
WIDTH switch to the most narrow position. The marker 

is now approximately 10 kHz wide. 

MARKER ACCURACY 

Marker accuracy may be verified by one of several methods. 
The first method requires a signal generator and a frequency 
counter covering the desired marker frequency. First ad- 

just the sweep generator's center frequency to the markers 
frequency and the sweep width to approximately 2 MHz. 
Connect the output from the signal generator to the EX- 
TERNAL MARKER IN  jack, located on front panel, and 
carefully adjust the signal generator for a zero beat with 
the internally generated birdy marker. Next, connect the 
signal generator's output to the counter and read the signal 
generator frequency which is now identical to  the internal 
markers frequency. Al!owable error i s  0.005% of the mark- 
er frequency. The second method uses the counter only 
but requires the removal of the instrument and marker 
module covers. Probe the marker box with the input lead 
from the counter until sufficient signal is picked up to  pro- 
vide a counter reading. The highest crystal frequency used 
is 50 MHz. Markers above this frequency use harmonics of 
the crystal frequency. Again the allowable error is 0.005% 
of the crystal frequency. 

Test equipment for the marker accuracy check is  not listed 
in the recommended test equipment chart since the require- 
ments vary with the method and the specific markers in- 
stalled in the unit. Also, the inheritent stability of the 
quartz crystal makes a marker accuracy check unnecessary 
in all but the most critical applications. 

5.3.14 EXTERNAL PROGRAMMING 

External programming inputs are not normally checked on 
incoming inspection unless these special functions are to 
be used in a particular application. The program input sig- 
nals, external controls necessary, and input pin connectors 
are covered in Section 3 under Operating Instructions. I f  
it is necessary to check these functions at incoming inspec- 
tion, reference can be made to that section of the manual 
for complete set-up instructions. 

5.4 MECHANICAL ADJUSTMENT OF  FRE- 
QUENCY INDICATOR TAPES 

Rotate both START and STOP thumb wheels to their 
lowest frequency position, turn to  left. Both frequency 
indicators must read 0 MHz ~ k 2  MHz when read on the 
SWEEP WIDTH frequency scale; if not, proceed as follows: 
With reference to Figure 5-7, disengage IDLER by forcing 
IDLER SPRING to a disengaged position. While IDLER is 
disengaged, rotate the TAPE DRIVE until the frequency 
indicator indicates zero frequency, release the IDLER 
SPRING and engage the IDLER. I f  the frequency error i s  

Model 2001 

Set the oscilloscope vertical gain to 2V /cm and adjust the 
MARKER SIZE control fully clockwise. The markers 
should be approximately 12V peak-to-peak in amplitude. 

Set the MARKER SIZE switch to mid-position and adjust 
the oscilloscope vertical gain to 50mV /cm. The markers 

should be approximately 50mV peak-to-peak in amplitude. 

Adjust the MARKERS SIZE control fully counterclockwise 
and set the oscilloscope vertical gain to 100uV/cm. The 
markers should be less than 100uV peak-to·peak in ampli
tude. Set the MARKER SIZE switch to the down position 

and adjust the oscilloscope vertical gain to 50m V fcm. The 
markers should be approximately 50mV peak-to-peak in 
amplitude. Set the MARKER SIZE switch to the up posi
tion. Positive rectified markers should be present for use 
with X-Y recording instruments. The amplitude will be 
dependent on the output impedance of the R F detector 
being used. The amplitude should be adjustable from 
approximately 6V maximum to lmV minimum with a 

detector impedance of 1 meg ohm, or from 0.5V to lmV 

with a detector impedance of 0 ohms. NOTE: The sweep 
width must be decreased or the sweep time increased to ob
serve the rectified marker. 

MARKER TILT 

Set the MARKER SIZE switch to the down position and 
set the MARKER TILT switch to the up position. 

While adjusting the MARKER SIZE control throughout its 

range, note that the birdy marker is adjustable from a 12V 
peak-to-peak vertical marker to a horizontal marker approxi
mate�y equal to 10% of the horizontal deflections ( 1 cm on a 
10cm deflection). 

MARKER WIDTH 

Return the MAR KE R TI L T switch to the down position. 
Tu rn on the 1 MHz markers and adjust the MA R KE R SI ZE 
control for approximately a 4cm marker. Adjust the 

CENTER FREQUENCY and SWEEP WIDTH controls to 
calibrate the oscilloscope for a 1 MHz sweep width. 

Adjust the CENTER FREQUENCY to center the birdy 
zero beat on the oscilloscope center graticule line and note 
that the marker width is approximately 400 KHz wide 
(each cm equals 100 kHz). Decrease the MARKER 
WIDTH switch one position and note that the marker is 
approximately 200 kHz wide. Decrease the MARKER 
WI DTH switch one position and note that the marker is 

approximately 100 kHz wide. Decrease the MARKER 

WIDTH switch to the most narrow position. The marker 

is now approximately 10 kHz wide. 
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MARKER ACCURACY 

Marker accuracy may be verified by one of several methods. 
The first method requires a signal generator and a frequency 
counter covering the desired marker frequency. First ad
just the sweep generator's center frequency to the markers 

frequency and the sweep width to approximately 2 MHz. 
Connect the output from the signal generator to the EX
TERNAL MARKER IN jack, located on front panel, and 
carefully adjust the signal generator for a zero beat with 
the internally generated birdy marker. Next, connect the 
signal generator's output to the counter and read the signal 
generator frequency which is now identical to the internal 
markers frequency. Allowable error is 0.005% of the mark
er frequency. The second method uses the counter only 
but requires the removal of the instrument and marker 
module covers. Probe the marker box with the input lead 
from the counter until sufficient signal is picked up to pro
vide a counter reading. The highest crystal frequency used 
is 50 MHz. Markers above this frequency use harmonics of 
the crystal frequency. Again the allowable error is 0.005% 

of the crystal frequency. 

Test equipment for the marker accuracy check is not listed 
in the recommended test equipment chart since the require
ments vary with the method and the specific markers in· 

stalled in the unit. Also, the inheritent stability of the 
quartz crystal makes a marker accuracy check unnecessary 
in all but the most critical applications. 

5.3.14 EXTERNAL PROGRAMMING 

External programming inputs are not normally checked on 
incoming inspection unless these special functions are to 
be used in a particular application. The program input sig
nals, external controls necessary, and input pin connectors 
are covered in Section 3 under Operating I nstructions. If 
it is necessary to check these functions at incoming inspec· 
tion, reference can be made to that section of the manual 
for complete set-up instructions. 

5.4 MECHANICAL ADJUSTMENT OF FRE
QUENCY INDICATOR TAPES 

Rotate both START and STOP thumb wheels to their 
lowest frequency position, turn to left. Both frequency 
indicators must read 0 MHz ±2 MHz when read on the 
SWEEP WI DTH frequency scale; if not, proceed as follows: 
With reference to Figure 5-7, disengage IDLER by forcing 
IDLER SPRING to a disengaged position. While IDLER is 
disengaged, rotate the TAPE DRIVE until the frequency 

indicator indicates zero frequency, release the IDLER 

SPRING and engage the IDLER. If the frequency error is 
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still more than 2 MHz, loosen the screw holding the TAPE - IDLER 
GUIDE and rotate the GUIDE so the TAPE can be disen- I 

gaged f rom the sprockets on the TAPE DRIVE. Disengage 
the TAPE from the TAPE DRIVE sprockets and advance 
the tape one sprocket in  the opposite direction o f  the fre- 
quency error. Engage the TAPE o n  the sprockets, reposi- 
t ion the TAPE GUIDE and tighten the screw. Again disen- 
gage the IDLER and turn the TAPE DRIVE t o  indicate zero 
frequency. The Front Panel frequency control thumb 
wheel must be held against its mechanical stop during the IVE ON 

entire adjustment procedure. 

Figure 5-7. Tape Drive 

POWER 
PLUG REMOTE 

JACK 
Figure 5-8. Power Supply 

5.5 CALIBRATION PROCEDURE calibrating. I n  general, calibration must be performed in the 
sequence given. Refer t o  Figures 5-8, 5-9 and 5-17 for ad- 

Remove top cover, bot tom cover, left side panel and M2H justment and test point location. 
module cover. Al low a 15 minute warm-up period before 
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still more than 2 MHz, loosen the screw holding the TAPE 

GUIDE and rotate the GUIDE so the TAPE can be disen
gaged from the sprockets on the TAPE DR I VE. Disengage 
the TAPE from the TAPE DRIVE sprockets and advance 

the tape one sprocket in the opposite direction of the fre
quency error. Engage the TAPE on the sprockets, reposi
tion the TAPE GUI DE and tighten the screw. Again disen
gage the IDLER and turn th.~ TAPE DRIVE to indicate zero 
frequency. The Front Panel frequency control thumb 
wheel must be held against its mechanical stop during the 
entire adjustment procedure. 

TAPE 

TAPE 
DR/V£ SPROCKET 

TAPE 
GUIDE 

FRONT~ 
PANEL -'''-. 

Model 2001 

r- IDLER 

:CL£R SPl<JN6 

Figure 5-7. Tape Drive 

R9 

DI<IV.f' 
PINION 

POWER 
PLUG REMOTE 

JACK 
Figure 5-8. Power Supply 

5.5 CALIBRATION PROCEDURE 

Remove top cover, bottom cover, left side panel and M2H 
module cover. Allow a 15 minute warm-up period before 

5-8 

calibrating . In general, calibration must be performed in the 
sequence given. Refer to Figures 5-8, 5-9 and 5-17 for ad

justment and test point location. 
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L!%? 
d5.5.1 + l 8  VOLT ADJUSTMENT / 6 B ~1g 

Connect the digital voltmeter to the +18 volt supply, pin 6 
on the power plug and adjust R9 to produce +18V f 1 OmV. 
(See Figure 5-8). 

4 . 5 . 2  -18 VOLT CHECK -18 , D ,/6 
Connect the digital voltmeter to the -18 volt supply, pin 4 
on power plug. The reading must be -18 volts *50mV. 

P 5.5.3 -20 VOLT CHECK 2 0 . 3 /  
Connect the digital voltmeter to the 20 volt supply, pin 5 
on the power plug. The reading must be -20 volts k0.3V. 

/5.5.4 -16 VOLT CHECK / 6  ,005 

CAUTION : The + and ~ 1 6  volt supplies are not short cir- 
cuit protected. Connect the digital voltmeter to the -16 
volt supply, pin 3 of the remote jack. It must read -16 
volts +-0 1 volt. (Record reading). 

LINEARITY 
REFEPENCE 

SWEEP WIDTH ADJ 
CENT SIZE B A N 0 1  4 3 

Connect the digital voltmeter to the +16 volt supply, pin 2 
of the remote jack, and adjust R95 (see Figure 5-9) to ob- 
tain exactly the same voltage, but of opposite polarity, as 
recorded for the -16 volt supply in paragraph 5.5.4. 

5.5.6 SWEEP RATE ADJUSTMENTS - MODULE M1H 

See Figure 5-17 for location of M1H module and adjust- 
ment. Set Front Panel controls as follows: TRIGIRECUR 
switch to RECUR, SWEEP TlME switch to .l-.O1 sec, and 
VARIMANUAL control completely clockwise. Connect 
the scope vertical input to the output of the rate generator, 
pin 10 of the REMOTE jack, and adjust the scope vertical 
and horizontal time base controls to  produce a stable pat- 
tern similar to Figure 5-10. Adjust M1H CENT control to 7 
obtain an output symetrical about zero volts and the M1H 1 

i 
SIZE control to obtain the 32 volt peak-to-peak amplitude. 1 
This is a preliminary adjustment, final adjustment will be -, 

J 
covered in paragraph 5.5.7. 

Figure 5-10. Sweep Ramp (M1H Output) 

Next set the Front Panel VAR/MANUAL control fully 
CCW and adjust the M t H  INTIBAL to produce a sweep 
time of 0.12 seconds. See Figure 5-1 1. 

Then set the Front Panel SWEEP TlME to LINE and adjust 7 

the M 1H CLAMP control to  clamp the negative going peak ' J 
of the M1H output to -16 volts. See Figure 5-12. - 
Finally adjust the WAIT control mounted on rear of the 
SWEEP TlME switch assembly, see Figure 5-17, until the 
wait time as shown in Figure 5-12 isapproximately 1 milli- 
second. 

Figure 5-9. M2H Module 

Model 2001 

/ 
~;1J1 

+18 VOLT ADJUSTMENT f 8. (J {H] V5.5.1 

Connect the digital voltmeter to the +18 volt supply, pin 6 
on the power plug and adjust R9 to produce + 18V ± 10m V. 
(See Figure 5·8). 

0.5.2 -18 VOLT CHECK 

Connect the digital voltmeter to the -18 volt supply, pin 4 
on power plug. The reading must be -18 volts ±.50mV. 

/yO 5.5.3 -20 VOLT CHECK 

Connect the digital voltmeter to the 20 volt supply, pin 5 
on the power plug. The reading must be ·20 volts ±0.3V. 

V5.5.4 -16 VOLT CHECK I ~ ,'oo.S 

CAUTION: The + and ... 16 volt supplies are not short cir
cuit protected. Connect the digital voltmeter to the -16 
volt supply, pin 3 of the remote jack. It must read -16 
volts +_0 1 volt. (Record reading). 

L.INEARITY 
IC€FEICENCE 

• 

5W€€P WIDTH AD,) 
BAND I 2 3 

TPI ,P2 

•• ~, ttt~.· 
• • -

Figure 5-9. M2H Module 
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1.-5.5.5 +16 VOLT ADJUSTMENT 

Connect the digital voltmeter to the + 16 volt supply, pin 2 
of the remote jack, and adjust R95 (see Figure 5-9) to ob
tain exactly the same voltage, but of opposite polarity, as 
recorded for the -16 volt supply in paragraph 5.5.4. 

5.5.6 SWEEP RATE ADJUSTMENTS - MODULE M1H 

See Figure 5-17 for location of M1H module and adjust

ment. Set Front Panel controls as follows: TR I G/R ECU R 
switch to RECUR, SWEEP TIME switch to .1-.01 sec, and 

VAR/MANUAL control completely clockwise. Connect 
the scope vertical input to the output of the rate generator, 
pin 10 of the REMOTE jack. and adjust the scope vertical 
and horizontal time base controls to produce a stable pat
tern similar to Figure 5-10. Adjust M1H CENT control to 
obtain an output symetrical about zero volts and the M 1 H 
SIZE control to obtain the 32 volt peak-to-peak amplitude. 
This is a preliminary adjustment, final adjustment will be 
covered in paragraph 5.5.7. 

~ ~ 
/ I~ 

+16V / \ I ;: \ 
/ ~ -

/ \ -- 7' \ 

\ -1=\ 
I 

\ 1/ k'iJ .\ L ___ 
~ _L-:; V 
~ 

OV 

-16V 

Figure 5-10. Sweep Ramp (M1H Output) 

Next set the Front Panel VAR/MANUAL control fully 
CCW and adjust the M1H INT/BAL to produce a sweep 

time of 0.12 seconds. See Figure 5-11. 

Then set the Front Panel SWEEP TIME to LINE and adjust 
the M 1 H CLAMP control to clamp the negative going peak 

of the M1H output to -16 volts. See Figure 5-12. 

Finally adjust the WAIT control mounted on rear of the 
SWEEP TIME switch assembly. see Figure 5-17. until the 
wait time as shown in Figure 5-12 is approximately 1 milli

second. 
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Figure 5-1 1. M l  H Bal Adjustment 

- -16V 

ADJUST WAIT 

. Figure 5-12. Sweep Ramp 

5.5.7 RELATIONSHIP BETWEEN +16, -16, SWEEP RAMP 
and INVERTED SWEEP RAMP 

The next step is possibly the most critical to the overall 
performance of the generator and requires some explanation. 

The frequency accuracy of the unit is dependent on the +16 
volt reference supply, the -16 volt reference supply, the 32 
volt peak-to-peak sweep ramp and the inverted 32 volt 
sweep ramp. These four voltages must be precisely adjusted 
in relation to each other to maintain dial and display 
accuracy. 

+16V (REMOTE 
JACK, PIN 2) 

SWEEP RAMP 
(REMOTE JACK, PIN 10) 

INVERTED SWEEP RAMP 
(REMOTE JACK, PIN 15) 

-16V (REMOTE 
JACK, PIN 3) 

Figure 5-13. Relationship Between Sources 

The + and -16 volt references can easily be set up accurately 
as already described in paragraphs 5.5.4 and 5.5.5. The 
next problem is to  adjust the peak "positive and negative" 
excursions of the sweep ramp, M1H pin 12, to  within 0.1 
volt of  the +16 volt and -16 volt references. 

Since the entire 32 volt change from -16 to +16 volts i s  
equivalent to a frequency change of 520 MHz, the 0.1 volt 
ramp accuracy would be equivalent to a frequency error, 
due to the program voltage, of 1.6 MHz, which is allowable. 

I t  can be seen in the initial adjustment of the sweep ramp, 
made in paragraph 5.5.6, that the required 0.1 volt resolu- 
tion when viewing the entire 32 volt sweep ramp is not ob- 
tainable. Offsetting the scope position control t o  view only 
the positive or negative peak is not practical since the M1H 
CENT and SIZE adjustments vary both the positive and 
negative peaks. A practical approach is to use a scope 
probe containing two back-to-back 12 volt zener diodes 
in a zero supressing circuit. The schematic of the probe is 
shown in Figure 5-14. 

TO C I R C U I T ~ T T O  SCOPE VERTICAL INPUT 

Figure 5-14. Zero Suppressing Probe 
- 

MAINTENANCE 

-

Figure 5-11. M1H Bal Adjustment 
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Figure 5-12. Sweep Ramp 

5.5.7 RELATIONSHIP BETWEEN +16, -16, SWEEP RAMP 
and INVERTED SWEEP RAMP 

The next step is possibly the most critical to the overall 
performance of the generator and requires some explanation. 
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The frequency accuracy of the unit is dependent .on the +16 
VQlt reference supply, the -16 VQlt reference supply, the 32 
VQlt peak-tQ-peak sweep ramp and the inverted 32 VQlt 
sweep ramp. These fQur vQltages must be precisely adjusted 
in relatiQn tQ each .other tQ maintain dial and display 
accuracy. 

/ 
L 

/ 
/ '" , 

...... 

'.:-,; / 
V :\.-

'\ / 
"- / 

\ 

'" ~ 

~~ ¥ ~ 

V " L.. f' 

l- i----! 
'C' 

...... / 

'W '\V 
~ 

+16V (REMOTE 
JACK, PIN 21 

SWEEP RAMP 
(REMOTE JACK, PIN 101 

INVERTED SWEEP RAMP 
(REMOTE JACK, PIN lSI. 

-16V IREMOTE 
JACK, PIN 31 

Figure 5-13. Relationship Between Sources 

The + and -16 VQlt references can easily be set up accurately 
as already described in paragraphs 5.5.4 and 5.5.5. The 
next prQblem is tQ adjust the peak "PQsitive and negative" 
excursiQns .of the sweep ramp, M 1 H pin 12, tQ within 0.1 
VQlt .of the + 16 VQlt and -16 VQlt references. 

Since the entire 32 VQlt change frQm -16 tQ +16 VQlts is 
equivalent tQ a frequency change .of 520 MHz, the 0.1 VQlt 
ramp accuracy WQuid be equivalent tQ a frequency errQr, 
due tQ the program vQltage, .of 1.6 MHz, which is allQwable. 

It can be seen in the initial adjustment .of the sweep ramp, 
made in paragraph 5.5.6, that the required 0.1 VQlt resolu
tiQn when viewing the entire 32 volt sweep ramp is not .ob
tainable. Offsetting the scQpe PQsitiQn cQntrQI tQ view .only 
the PQsitive .or negative peak is nQt practical since the M 1 H 
CENT and SIZE adjustments vary bQth the PQsitive and 
negative peaks. A practical apprQach is tQ use a SCQpe 
prQbe cQntaining twQ back-tQ-back 12 VQlt zener diQdes 
in a zero supressing circuit. The schematic .of the prQbe is 
shown in Figure 5-14. 

12V 12V 

TO CIRCUIT---1I1\.---~"--TO SCOPE VERTICAL INPUT 

Figure 5-14. Zero Suppressing Probe 
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Repeat the adjustment procedure outlined in paragraph by connecting the probe to REMOTE Plug, pin 15, and 
5.5.6, with the zero supressing probe. However, this time adjusting MZH, R9 (SIZE), and M2H, R13 (CENT). See 

thescope vertical sensitivity to 1 volt/cm. Instead of the Figure 5-9. / waveform shown in Figure 5-10, the waveform shown in 

[ Figure 5-15 should be present. 5.5.8 SWEEP DRIVE ADJUSTMENT - MODULE M2H 

+ 16V REFERENCE 

-16V REFERENCE 

Figure 5-15. Sweep Ramp (Probe) 

Calibrate the display by connecting the probe to +16 
volts, and then to -16 volts. Mark these points on the scope 
face or record the exact amplitude of the 16 volt references. 
Next, connect the probe to the sweep ramp, REMOTE 
plug pin 10, and adjust the M1H CENT and SIZE controls 
until the positive and negative peaks agree precisely with 
the + and -16 volt calibration points. Repeat the calibra- 
tion to check for scope dr i f t  while the adjustments were 
being made. 

. r ~ e x t ,  adjust the inverted sweep ramp in the same manner 

Connect the scope vertical INPUT (straight connection, do 
not use the zero supressing probe) to test point 81 in the 
M2H module. See Figure 5-9. Set the Front Panel MODE 
switch to af ,  SWEEP WIDTH control for minimum and the 
CENTER FREQUENCY control to indicate a dial frequency 

- 7/ of 250 MHz on band 1, then adjust MZH, R17 for zero j 
volts at TP1. 

Next, adjust the Front Panel SWEEP WIDTH control to  
MAXIMUM sweep width. Do not move the Front Panel, 
CENT FREQ control. Adjust MZH, R26, for a 28 volt / J - 
peak-to-peak signal at test point # l .  -1 

Without disturbing the Front Panel ZENT FREQ or SWEEP 
WIDTH adjustments return the scope to an X-Y operating 
mode with the HORlZ OUTPUT of the sweep generator 
driving the scope X input. Set the SWEEP TIME to .l-.O1 
sec and adjust the SCOPE display width to 10.4cm (.2cm 
overlap on each end). See Figure 5-16a. 

cP'5 Connect the scope Y input to M2H test poin;&which 
,$, ,, 

is  the top side of any of the *diodes adjace%"to MZH, 
Q7. (Linearity correcting resistors may or may not be con- 
nected to the diodes depending on the inherent linearity of 

5' 

the sweep oscillator) Adjust M2H, R31, to position the 7 
"knee" approximately 2/3cm to the left of the 10cm mark," 
as shown in Figure 5-16b. The M2H module cover, and the 
left side panel may now be replaced. 

Figure 5-16. M2H Linearity Ref Adj 

Model 2001 

/irRepeat the adjustment procedure outlined in paragraph 
5.5.6, with the zero supressing probe. However, this time * set the scope vertical sensitivity to 1 volt/cm. I nstead of the 

I I waveform shown in Figure 5·10, the waveform shown in 
l Figure 5-15 should be present. 

'.", 
- ""',-. -- + 16V REFERENCE 

- - - - - - -.- . - -- -16V REFERENCE 

Figure 5-15. Sweep Ramp (Probe) 

Calibrate the display by connecting the probe to +16 
volts, and then to -16 volts. Mark these points on the scope 
face or record the exact amplitude of the 16 volt references. 
Next, connect the probe to the sweep ramp, REMOTE 
plug pin 10, and adjust the M1H CENT and SIZE controls 
until the positive and negative peaks agree precisely with 
the + and -16 volt calibration points. Repeat the calibra
tion to check for scope drift while the adjustments were 
being made. 

foxt. "'i"" th' inverted sweep ramp in the same manner 

~ ~ 
/ ~ 

I 
I ~ 
/ a ! 

-- if- -) _. +- --
I .--- t--r-o> 
" - -j---=1--+ I ''-J .. J. __ ___ _L _L / 

'---. , 

------------------
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by connecting the probe to REMOTE Plug, pin 15, 

adjusting M2H, R9 (SIZE), and M2H, R13 (CENT), 
Figure 5-9. 

5.5.8 SWEEP DRIVE ADJUSTMENT - MODULE M2H 

and 1 
See _ 

Connect the scope vertical INPUT (straight connection, do 

not use the zero supressing probe) to test point #1 in the 
M2H module. See Figure 5-9. Set the Front Panel MODE 

switch to a f. SWEEP WIDTH control for minimum and the 
CENTER FREQUENCY control to indicate a dial frequency 
of 250 MHz on band 1, then adjust M2H, R 17 for zero 
volts at TP 1. 

Next, adjust the Front Panel SWEEP WIDTH control to 
MAXIMUM sweep width. Do not move the Front Panel 
CENT FREQ control. Adjust M2H, R26, for a 28 volt j ,/' 
peak-to-peak signal at test point #1. - .J 

Without disturbing the Front Panel ~ENT FREQ orSWEEP 
WI DTH adjustments return the scope to an X- Y operating 

mode with the HORIZ OUTPUT of the sweep generator 
driving the scope X input. Set the SWEEP TIME to .1-.01 
sec and adjust the SCOPE display width to 10.4cm (.2cm 
overlap on each end). See Figure 5-16a. 

/--~ f2.)2/~ 
Connect the scope Y input to M2H test poin\! #Vwhich If'1 

is the top side of any of the~diodes adjace~~to M2H, . '" 

Q7. (Linearity correcting resistors mayor may not be con- 1 
nected to the diodes depending on the inherent linearity of 
the sweep oscillator). Adjust M2H, R31, to position the -7 / 
"knee" approximately 2/3cm to the left of the 10cm mark,.-J 
as shown in Figure 5-16b. The M2H module cover, and the 
left side panel may now be replaced. 

~ ~ 
/ ~ 

/ ~ 
b 

"' \ ) 
"'I / 
~ ~ 

Figure 5-16. M2H Linearity Ref Adj 
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5.5.9 LEVEL MIN AND MAX ADJUSTMENT - 
MODULE MlOH 

Preset the Front Panel controls as follows: 
BAND Switch to 1 
MODE Switch to CW 
FREQ Control to 300 MHz 
OUTPUT Control to +10dBm 
ALC Switch to INT 

Set the power meter to read +10dBm and connect the 
thermistor mount to the sweep generator's RF output con- 
nector. Adjust the MlOH LEVEL MAX control to produce 
a power meter reading of exactly + lWBm. Turn the Front 
Panel vernier OUTPUT control to -10dBm (completely 
counterclockwise), change the power meter scale to read 
-10dBm and adjust the MlOH LEVEL MIN control to pro- 
duce a power meter reading of exactly -10dBm. Some 
interaction exists between the LEVEL MIN and LEVEL 
MAX controls so repeat the adjustment until both the +10 
and -1 0dBm readings are obtained. 

5.5.10 CENTER FREQUENCY AND SWEEP WIDTH 
ADJUST - Bands 1. 2 and 3 

Connect SWEEP, SCOPE and RF DET as shown in TYPI- 
CAL SET-UP, Figure 5-4. Set: 

BAND Switch to 1 
MODE SwiTch to n f  
CENTER FREQUENCY Control to 250 MHz 
SWEEP WIDTH Control to 520 MHz 
OUTPUT Control to +10dBm 
SWEEP TIME Switch to .l-.O1 sec 
Four Paddle Switches down 
50 har marker Switch on 
MARKER WIDTH Switch to WIDE 
MARKER SIZE for a display 

similar to Fig- 
ure 5-5. 

The sweep generator should be thoroughly stabilized by 
operating approximately one hour with all covers in place 
before the following adjustments are made. 

Adjust the scope per Figure'5-5. Adjust the M9H CENT 
control, band 1, to position the 250 MHz marker at the 
exact center of the scope display. Adjust the M2H SWEEP 
WIDTH 1 to position the 0 frequency and 500 MHz mark- 
ersas shown in Figure 5-5. Compromise between 0 and 500 
if necessary. 

Set BAND switch to 2, wait 5 minutes, then adjust the 
M19H CENT, BAND 2, to position the 700 MHz marker to 

the exact center of the display. Adjust the M2H SWEEP 
WIDTH 2, to position the 450 and 950 MHz markers as 
shown in Figure 5-5. Compromise between 450 and 950 if 
needed. 

Set band switch to 3, wait 5 minutes, then adjust the M19H 
CENT, BAND 3 to position the 1150 MHz marker to the 
exact center of the display. Adjust the M2H SWEEP 
WIDTH, BAND 3, to position the 900 and 1400 MHz 
markers as shown in Figure 5-5. Compromise between 
900 and 1400 if needed. 

5.5.1 1 FINAL ADJUSTMENT OF M1H CLAMP 

While operating the sweep generator as set up in paragraph 
5.5.10, carefully note the extreme left side of the scope dis- 
play. The trace should extend 0.2cm beyond the first 
graticule line, as shown in Figure 5-5. 

Switch SWEEP TlME from .I-.O1 sec to LINE, and adjust 
the M1H CLAMP for the identical display width. 

5.5.12 SWEEP SAMPLE ADJUSTMENT M5H 

Connect the RF detector to the SWEEP SAMPLE OUT Jack 
of the M5H module, using the adapter cable supplied in 
the service kit, and adjust the M5H SWEEP SAMPLE ADJ. 
to produce a detected output of 35 millivolts when the 
Front Panel BAND switch is set to band 1. 

5.5.13 MARKER SlZE ADJUSTMENT 

Each marker module has a SlZE adjustment potentiometer 
which is accessible from the under side of the sweep genera- 
tor, when the bottom cover is removed. (See Figure 5-2). 
The control is adjusted until a saturated marker is obtained 
on the scope display when operating the unit as shown in 
the typical set-up. Figure 5-4. A saturated marker is ob- 
tained when a further increase in the marker modules SlZE 
adjustment does not increase the marker amplitude on the 
scope display. Increasing the size adjustment beyond this 
point will result in spurious markers on the display. 

5.6 TROUBLESHOOTING 

Trouble shooting is generally a systematic procedure of 
"divide and conquer." A thorough understanding of the 
block diagram and circuit description located in Section 4 
of this manual will enable the trouble symptom to be 
associated with a particular module. Once this has been 
accomplished the module can be replaced or trouble shot 
with the aid of the module schematic. A problem in a 
power supply often causes many symptoms pointing to 
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5.5.9 LEVEL MIN AND MAX ADJUSTMENT -

MODULE M10H 

Preset the Front Panel controls as follows: 

BAND Switch 
MODE Switch 

F R EQ Control 
OUTPUT Control 

ALC Switch 

to 1 
to CW 

to 300 MHz 

to +10dBm 

to INT 

Set the power meter to read +lOdBm and connect the 
thermistor mount to the sweep generator's RF output con

nector. Adjust the MlOH LEVEL MAX control to produce 

a power meter reading of exactly +lOdBm. Turn the Front 

Panel vernier OUTPUT control to -lOdBm (completely 

counterclockwise), change the power meter scale to read 

-lOdBm and adjust the MlOH LEVEL MIN control to pro
duce a power meter reading of exactly -lOdBm. Some 

interaction exists between the LEVEL MIN and LEVEL 

MAX controls so repeat the adjustment until both the +10 

and -lOdBm readings are obtained. 

5.5.10 CENTER FREQUENCY AND SWEEP WIDTH 

ADJUST - Bands 1, 2 and 3 

Connect SWEEP, SCOPE and RF DET as shown in TYPI
CAL SET-UP, Figure 5-4. Set: 

BAND Switch 

MODE Swi~ch 
CENTER FREQUENCY Control 
SWEEP WIDTH Control 
OUTPUT Control 
SWEEP TIME Switch 

Four Paddle Switches 
50 har marker Switch 

MARKER WIDTH Switch 
MARKER SIZE 

to 1 
to Af 
to 250 MHz 
to 520 MHz 
to +lOdBm 
to .1-.01 sec 

down 
on 
to WIDE 

for a display 

similar to Fig
ure 5-5. 

The sweep generator should be thoroughly stabilized by 
operating approximately one hour with all covers in place 
before the following adjustments are made. 

Adjust the scope per Figure '5-5. Adjust the M9H CENT 

control, band 1, to position the 250 MHz marker at the 
exact center of the scope display. Adjust the M2H SWEEP 
WIDTH 1 to position the 0 frequency and 500 MHz mark
ers as shown in Figure 5-5. Compromise between 0 and 500 

if necessary. 

Set BAND switch to 2, wait 5 minutes, then adjust the 

M19H CENT, BAND 2, to position the 700 MHz marker to 
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the exact center of the display. Adjust the M2H SWEEP 
WI DTH 2, to position the 450 and 950 MHz markers as 

shown in Figure 5-5. Compromise between 450 and 950 if 

needed. 

Set band switch to 3, wait 5 minutes, then adjust the M 19H 

CENT, BAND 3 to position the 1150 MHz marker to the 

exact center of the display. Adjust the M2H SWEEP 

WIDTH, BAND 3, to position the 900 and 1400 MHz 

markers as shown in Figure 5-5. Compromise between 
900 and 1400 if needed. 

5.5.11 FINAL ADJUSTMENT OF M1H CLAMP 

While operating the sweep generator as set up in paragraph 
5.5.10, carefully note the extreme left side of the scope dis
play. The trace should extend 0.2cm beyond the first 
graticule line, as shown in Figure 5-5. 

Switch SWEEP TIME from .1-.01 sec to LINE, and adjust 

the M 1H CLAMP for the identical display width. 

5.5.12 SWEEP SAMPLE ADJUSTMENT M5H 

Connect the RF detector to the SWEEP SAMPLE OUT Jack 

of the M5H module, using the adapter cable supplied in 

the service kit, and adjust the M5H SWEEP SAMPLE ADJ. 

to produce a detected output of 35 millivolts when the 

Front Panel BAND switch is set to band 1. 

5.5.13 MARKER SIZE ADJUSTMENT 

Each marker module has a SIZE adjustment potentiometer 

which is accessible from the under side of the sweep genera
tor, when the bottom cover is removed. (See Figure 5-2). 

The control is adjusted until a saturated marker is obtained 
on the scope display when operating the unit as shown in 

the typical set-up. Figure 5-4. A saturated marker is ob
tained when a further increase in the marker modules SI ZE 

adjustment does not increase the marker amplitude on the 
scope display. Increasing the size adjustment beyond this 
point will result in spurious markers on the display. 

5,6 TROUBLESHOOTING 

Trouble shooting is generally a systematic procedure of 
"divide and conquer." A thorough understanding of the 

block diagram and circuit description located in Section 4 

of this manual will enable the trouble symptom to be 
associated with a particular module. Once this has been 

accomplished the module can be replaced or trouble shot 

with the aid of the module schematic. A problem in a 

power supply often causes many symptoms pointing to 
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other areas and should be checked when the symptom does 
not clearly indicate a specific problem. The +18, -18, and 
-20V supplies are located on the rear chassis printed circuit 
board and the +16 and -16 reference voltage supplies are 
located in the M2H module. Performance of these supplies 
are indicated in the calibration procedure. 

5.6.1 TROUBLE SHOOTING HINTS 

The following is a list of  several typical symptoms followed 

by the probable cause or a trouble shooting procedure. 

INTERMITTENT OPERATION OF ANY TYPE - Defective 
module pin sockets or loose RF cables. 

selector switch. See the calibration procedure for verifying 
proper operation. 

NO RF SWEEP - First check pin 12 of the M1H module 
for the presence of a 32V ramp. This ramp indicates 
proper operation of the M1H. Next check for the ramp at 
the input of the M2H pin 7 (AF  mode). Finally check 
the output of the M2H at pin 9. I t  should be similar to  the 
input except it will be lower in amplitude, approximately 
12V peak-to-peak, and will have an average value of OV 
when the Front Panel center frequency control is set to 
mid-band. I f  the M2H output is correct the trouble would 
probably be in the M9H or M19H sweep oscillator module. 

MARKER PROBLEMS 

NO RF OUTPUT 

ALL THREE BANDS - Defective attenuator or RF 
cables connecting to the input or output of the attenuator. 

SINGLE BAND ONLY - Check for the presence of the 
band switching voltages 6-1, B-2, and B-3 at module M9H, 
MIOH, and M19H as shown on the Module Wiring Diagram. 

RF OUTPUT NOT FLAT - Most common cause is the ex- 
ternal RF detector being defective. Another is the monitor 
diode located in the M19H module. This is a point contact 
diode and can be damaged if the RF output is momentarily 
connected to a B+ voltage. A good monitor diode will pro- 
duce a negative detected voltage (pin 8 of M19H) approxi- 
mately twice the amplitude of the external detector. For 
example, at an RF output of +10dBm an external RF 
detector will read approximately 0.8V. The internal moni- 
tor, pin 8 of M19H, will read approximately -1.6V. 

FREQUENCY UNSTABLE (JITTER) - Check all modules 
for loose hold-down screws, especially module M2H. 
Check the + and -16V reference supplies. Operating the 
unit in a strong magnetic field, such as setting on top of or 
adjacent to another instrument containing a large power 
transformer, can produce 60Hz HUM modulation. 

SWEEP RATE PROBLEM - Probable cause is a defective 
M1H module or wiring to the Front Panel SWEEP TIME 

To isolate the cause of a marker problem when the symptom 
does not clearly indicate a specific circuit or component, 
first check the sweep sample output at the M5H Sweep 
Sample Out connector. I t  should be a detected signal be- 
tween 30 to 50 mV. If the proper sweep sample signal is 
not present i t  indicates that the trouble is in the sweep 
oscillator module or connecting sweep sample cables. Next 
connect the detector in place of the terminating plug P102. 

A signal at this point indicates all jumper cables and RF 
jacks on the M6 modules are intact. Then check for the 
birdy output at pin 3 of the marker module. A 10 to 
15mV peak-to-peak birdy is sufficient to drive the M5H 
module and indicates the M6 module is operating properly. 
With the 15mV peak-to-peak birdy present at the input of 
the M5H, pins 1, 2, 3, or 4, a 32V peak-to-peak signal will 
be produced at the output pin 7. This indicates proper 
operation of the M5H. This output signal at pin 7 is con- 
trollable in width by the Front Panel MARKER WIDTH 
control. The signal is now routed through the Front Panel 
Marker Size control and to the Front Panel SCOPE 
VERTICAL connector. A 12V peak-to-peak signal is nor- 
mally at this point when the Front Panel SIZE control is 
set to maximum. A common marker problem is that 
caused by one of the interconnecting cables between the M6 
modules being loose. This causes a notch in the sweep 
sample input to the module causing uneven harmonics or 
weak output. 
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other areas and should be checked when the symptom does 
not clearly indicate a specific problem. The +18, ·18, and 
-20V supplies are located on the rear chassis printed circuit 
board and the + 16 and -16 reference voltage suppl ies are 
located in the M2H module. Performance of these supplies 
are indicated in the calibration procedure. 

5.6.1 TROUBLE SHOOTING HINTS 

The following is a list of several typical symptoms followed 
by the probable cause or a trouble shooting procedure. 

INTERMITTENT OPERATION OF ANY TYPE - Defective 
module pin sockets or loose RF cables. 

NO RF OUTPUT 

ALL THREE BANDS - Defective attenuator or RF 
cables connecting to the input or output of the attenuator. 

SINGLE BAND ONLY - Check for the presence of the 
band switching voltages B-1, B-2, and B-3 at module M9H, 
M 1 OH, and M 19H as shown on the Module Wiring Diagram. 

RF OUTPUT NOT FLAT - Most common cause is the ex
ternal R F detector being defective. Another is the monitor 
diode located in the M19H module. This is a point contact 
diode and can be damaged if the RF output is momentarily 
connected to a B+ voltage. A good monitor diode will pro

duce a negative detected voltage (pin 8 of M19H) approxi
mately twice the amplitude of the external detector. For 
example, at an R F output of + 1 OdBm an external R F 
detector will read approximately O.BV. The internal moni
tor, pin 8 of M19H, will read approximately -1.6V. 

FREQUENCY UNSTABLE (JITTER) - Check all modules 

for loose hold-down screws, especially module M2H. 
Check the + and -16V reference supplies. Operating the 
unit in a strong magnetic field, such as setting on top of or 
adjacent to another instrument containing a large power 
transformer, can produce 60Hz HUM modulation. 

SWEEP RATE PROBLEM - Probable cause is a defective 
M1H module or wiring to the Front Panel SWEEP TIME 
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selector switch. See the calibration procedure for verifying 

proper operation. 

NO RF SWEEP - First check pin 12 of the M1H module 
for the presence of a 32V ramp. This ramp indicates 

proper operation of the M1H. Next check for the ramp at 

the input of the M2H pin 7 (aF mode). Finally check 
the output of the M2H at pin 9. It should be similar to the 
input except it will be lower in amplitude, approximately 
12V peak-to-peak, and will have an average value of OV 
when the Front Panel center frequency control is set to 

mid-band. If the M2H output is correct the trouble would 
probably be in the M9H or M19H sweep oscillator module. 

MARKER PROBLEMS 

To isolate the cause of a marker problem when the symptom 

does not clearly indicate a specific circuit or component, 
first check the sweep sample output at the M5H Sweep 
Sample Out connector. It should be a detected signal be
tween 30 to 50 mY. If the proper sweep sample signal is 
not present it indicates that the trouble is in the sweep 
oscillator module or connecting sweep sample cables. Next 
connect the detector in place of the terminating plug P1 02. 

A signal at this point indicates all jumper cables and RF 

jacks on the M6 modules are intact. Then check for the 
birdy output at pin 3 of the marker module. A 10 to 
15mV peak·to·peak birdy is sufficient to drive the M5H 
module and indicates the M6 module is operating properly. 
With the 15mV peak-to-peak birdy present at the input of 
the M5H, pins 1,2,3, or 4, a 32V peak-to-peak signal will 
be produced at the output pin 7. This ind icates proper 
operation of the M5H. This output signal at pin 7 is con
trollable in width by the Front Panel MARKER WIDTH 

control. The signal is now routed through the Front Panel 
Marker Size control and to the Front Panel SCOPE 

VERTICAL connector. A 12V peak-to·peak signal is nor
mally at this point when the Front Panel SIZE control is 
set to maximum. A common marker problem is that 
caused by one of the interconnecting cables between the M6 
modules being loose. This causes a notch in the sweep 
sample input to the module causing uneven harmonics or 
wea k ou tpu t. 
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SECTION 6 
REPLACEABLE PARTS 

6.1 INTRODUCTION 

This  s e c t i o n  con ta ins  l i s ts  of a l l  r ep l aceab le  p a r t s  f o r  t h e  instrument .  

For an  assembly conta in ing  one o r  more subassemblies,  t h e  assembly l i s t  
appears  f i r s t ,  and i s  followed by t h e  subassembly l ist .  

The l is ts  appear i n  t h e  fol lowing order .  

PARTS LIST ASSEMBLY 

2001  
SWEEP - 2001 
SWEEP TIME - 2001 
MKR SHPR/SZ - 2001 
REMOTE PLUG - 2001 
HARNESS - 2001 
p56 
PC - PS6 
M1H 
M2H 
M5H 
M9H 
MlOH 
M19H 
M6H-1 
M6H- 1 0  
M6H-100 
m65-3 
M6Z-1 

6.2 MANUFACTURERS CODE 

The fol lowing code is  used on t h e  p a r t s  l ists t o  i d e n t i f y  t h e  manufacturer.  

:!:.~e) 
,21)1''''1 0 cf r 

J- b3.o SECTION 6 
REPLACEABLE PARTS 

6.1 INTRODUCTION 

This section contains lists of all replaceable parts for the instrument. 

For an assembly containing one or more subassemblies, the assembly list 
appears first, and is followed by the subassembly list. 

The lists appear in the following order. 

PARTS LIST 

1010-00-0011 
1111-00-0007 
1112-00-0008 
1112-00-0005 
1118-00-0001 
1219-00-0005 
1115-00-0001 
1218-00-0012 
1114-00-0002 
1114-00-0029 
1114-00-0027 
1114-00-0003 
1114-00-0004 
1114-00-0005 
1114-00-0050 
1114-00-0099 
1114-00-0100 
1114-00-0045 
1114-00-0150 

6.2 MANUFACTURERS CODE 

ASSEMBLY 

2001 
SWEEP - 2001 
SWEEP TIME - 2001 
MKR SHPRjSZ - 2001 
REMOTE PLUG - 2001 
HARNESS - 2001 
PS6 
PC - PS6 
M1H 
M2H 
M5H 
M9H 
M10H 
M19H 
M6H-1 
M6H-10 
M6H-100 
M6S-3 
M6Z-1 

The following code is used on the parts lists to identify the manufacturer. 
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D D F @ I H t  F A ~ K I C A T I N Z  C3HP. 
D I d  Lj1UUESp I N C .  
DRA OQAKk I~PNLJFPC T b H I b G  CU. 
E-C ~ L ~ C T H L J N J C  CHYSTALS 
E - M  ~ L E C  I HA/y I i ) LA tqO LlGt41J. 
ELCU k L C b  I N b U S T H T t S  
E L F X  ELkCTt4f.l-FLkX HkAT  I f Q C .  
E P l T K  tP1 i t& ~ L E C T ~ U N I C ~  
E T P  E H I  t r t C k i N U L L l L l C A L  PHUi>UC IS  
EXAR t X A *  I t v T t G H A T E D  SYSTEMS 
F-h  FHUST-F I N G  
F-S i t O E H A L  S C K ~ W  
F A N  F A I v C O ~ H T  h CU. 
FCD F a I d C t i X L u  
FRTE F A I H  k I T E  PHODUCTS C l l k ? .  
FRxC F t H H i ' ~ x C l i n t  u I v I S I L J Y  
G-E G tNEHAL  E L E C T R I C  
G G H A Y H I L L ,  INC .  
G - I  6 t i ~ ' L  I k S 1  dUMENT StMlCUtqD\JC [OH 
G A L  G P L ~ L E O  t ~ t ~  r u g - w r l c s  
G H I E S  G K I ~ S  Ht PHUDUCtH 
GRiP GHIPPIAST tH  CO. 
GUDL GUDkHHUl) t314OS. S I L K  CO. 
H-P H t k L t  TT-PACKAHD 
HEL  HEL IPL IT  
HEY H t Y % ~ t v  ~ F I , ,  UU, 
HHS HtHMAiY 1 3 .  S M I T H ,  I N C .  
H I T  H I 1  A C H I  AMERICA, LTD,  
HOLUd t-iOLUY DIS T R I H U T I k G  C 3 .  
HUO HUlISUN 1 0 0 L  8 ( I l k  CO. 
H Y / P L  HYDHU P L A S T l C S  I h C .  
HY1  h Y  rHaNICS 
I N 1  I N ~ ~ H S X L I  I N C ,  
IHC I t g T E Q N A T I U N A L  R t S I S T A N C E  CD. 
I T T  I h T 8 L  TELEPHONE & T t L E F H A P H  
JAN JAN H A R U N A H t  MFG. CO. 
JEF J t F F k W S  
JEFWC J t F F t H S C l N  WIHL  Ah0 C A d L t  
JEN J L f i E L L  E L E C T R I C A L  INSTHUMENTS 
JHSN JOHANSrlN MANUFAC I U H I N G  CORP. 

JON E.F. JOHNSUN CO. 
K - L  KEHHIGAN L E W I S  MFG, 
K-S K & S FNGINEEHXhG CO. 
KEENE KEENE CORP, 
KEM KEMTRON ELECTHON PRODUCTS 

~ A H Y L O N  
I ~ D I A N A P O L  I S  
CH1CAGU 
t L k h A K I  
eE!-2I'JE 
~ t i u v ~ f v s v  I LLE  
hA+?TSi>ALE 
C t i I C A G d  
t 4 S I  A U r < i f A A  
L i j r r E L L  
C I A I S r * r U V l H  
HAHwOi~U YF ISWf 'S  
KA\ rSAS CLTY 
8?iINEt+AL r iELLY  
@UCKf  Ut i i )  
t9LI)OWF I E L O  
n 4 h A T A ,  i ~ ~ r l r . ,  C A ~ .  
Eklk 
3O?iiuY J ALE 
* * * *  
CHICAGU 
bHtEhISgdt41I 
~ : o i ~ t v l A I N  V I E 4  
* A L L K I L L  
S4UGEHTLES 
1 V U I A N A P U C I S  
L 4  G M 4 N G E  
I-IiCKS'd I L L € .  
CAer tEL 
tvE*  H U C n t L L E  
f.1AI-?LgUt-?cl 
C t i ICAt iL I  
I X i ? I A N A u ~ J L I S  
A rYAHt lw  
N A U K t  YrlA 
nWilOKLY 1 4  
SAU F e A N C I S C : I  
~ E H P Q R  r 
YEdAHK 
G€OHGETU.~N 
P I N f - L L A S  PAeY 
CUPEH l I rJO 
P H l L A O t L P H t A  
rd. P A L 9  dEACH 
LUNG l S L A N D  C I T Y  
OUd l l  I S  
W0l7CYESTEU 
44NCHES TER 
~ O O N T O N  

*4SECA 
CHICAGO 
CHICAGU 
NEWARK 
NEWBURYPORT 

A8~RV NAME •••••••••••••••••••••••••• CIT Y ••••••••••••••••• S T 

CLFX 
CPKG 
ers 
CTS-E 
CTS8R 
CTSBV 
DAL 
DAV 
DEL 
DE 1'4 

010 
ORA 
E-C 
E-M 
ELCO 
ELF X 
EPITK 
ETi-l 
EXAR 
F-k. 
F-S 
FAN 
FCD 
FRTE 
FRxC 
G-E 
G-1'1 
G-I 
GAL 
GRIES 
GRIP 
GUDL 
H-P 
HEL 
HEY 
HHS 
HIT 
HOLUii 
HUD 
HY/PL 
HYT 
INT 
IRC 
ITT 
JAN 
JEF 
JEFWC 
JEW 
JHSN 

JON 
K-L 
K-S 
KEENE 
KEM 

COLE.-FLEX COI-<P. 
CREATIV( PACKAGING DIV. 
CHICAGO TEL~PHUNf SYSTEMS 
C T S u f t. L K H A ~ T 
CTS OF btRNE 
CTS UF HRU~NSVILLt 
DALt TrU1NULOGY CURP. 
HAR~Y DAVIES MOLDING CU. 
DtLEVAt,j I)IV. 
DfwI~t FAdRICATING CURP. 
DIODES, INC. 
DRAKE MANUFA~rUHING CO. 
ELECTRONIC CRYSTALS 
tLEC1RA/MIOLAND CORP. 
tLCU INDUSTRIES 
ELECTRO-FLEX HEAT INC. 
EPlftK ELECTRUNICS 
ERII::. TtOiNOLUGICAL PRODucrs 
tXAH INTEGRATED SYSTEMS 
FRUST-t<ING 
ft,Of.RAL SCKf:w 
FAI\jCUURT i<. CO. 
FAIRCHILLJ 
FAIR RITE PRO[)UcrS CURP. 
FERROXCUHt DIV!S!UN 
GENERAL ELECTRIC 
GRAYHILL, INC. 
G~NIL INS1RUMENT SEMICUNDucrOH 
GALILEO ~LEcrRU-UPTICS 
GtdES Rt;YRUDUCl::R 
GRIPMASTtR CU. 
GUDtHRUO MHOS. SILK CO. 
HtWLt: rT-PACKARD 
HELIPUT 
HEYMAN MFb. CU. 
HERMAN H. SMITH, INC. 
HI1ACHI AMERICA, LTD. 
HOLU~ DIsrRI~UTING CO. 
HUDSON TUOL & DIE CO. 
HYDRO PLASTICS INC. 
HYTRON!CS 
INIE:.RSIL, INC. 
INTERNATIONA~ RESISTANCE CO. 
INT'L TELEPHONE & TELEGRAPH 
JAN HARO~ARE MFG. CO. 
JEfFE.RS 
JEFFERSON WIRE AND CA~LE 
JEwELL ELECTRICAL INSTRUMENTS 
JOHANSON MANUFAC1URING CORP. 

E.F. JOHNSON CO. 
KERRIGAN LEWIS MFG. 
K & S ENGINEERING CO. 
KEENE CORP. 
KEMTRON ELECTRON PRODUCTS 

t3AHYLON 
INDIANAPULIS 
CHICAGU 
tLKHART 
f3E.R"JE 
~tWWi\lSV ILLE 
HARTSl)ALf. 
CHICAGO 
tll,S I AUROe<A 
LOwELL 
CriATSwUi-llH 
HARwOUD HEIGHfS 
KA·'lSAS C1 TY 
!~l!NERAL I"It.LL!:l 
HOCKFIjI~D 

t;L(JOMF IELI) 
'" ~ NAT A, ();'i r ., CAN. 
ERIE 
SUNj~y 1/ ALE 

**** 
CHICAGU 
GRtPISHuRO 
1>10UNTAIN Vlc~ 

·NALLKILL 
SAUGERTIES 
l~OIANAPUl.IS 

LA GRANGE 
HICKSV IlLf. 
CAK:'1EL 
NEiii ROCHELLE 
MARLI:30HO 
CHICAGO 
I~DIANAfJUlIS 

ANAHEIM 
WAUKESHA 
~ROOKL Y hi 

SAN FRANCJSCi) 
NE~PORr 

NEWARK 
GE.ORGE TOr'lN 
PINELLAS PARK 
CUPF..RrINO 
PHtLADt.lPrllA 
\>1. PALM t3EACH 
LONG ISLAND CITY 
OUdOIS 
I'IORCHESTER 
MANCHESTER 
800NTON 

wl\SECA 
CHICAGO 
CHICAGU 
NEWARK 
NEWBURYPORT 

NY' 
IN 
IL 
IN 
IN 
/ X 
NY 
lL 
f\j Y 
f'IA 

CA 
1~ 
r1U 

TX 
lL 
CT 

** PA 
CA 
C T 
.lL 
I'iC 
CA 
!\j Y 
I\)Y 

IN 
lL 
NY 
IN 
NY 
NJ 
IL 
IN 
CA 
~ l 
,H 

CA 
KY 
NJ 
10 
FL 
CA 
PA 
FL 
NY 
PA 
t-1 A 

NH 
"'IJ 

MN 
IL 
IL 
DE 
MA 



KEY KEYSTUNt  ~ L ~ C T H O ~ J I C  CUHP, 
K I D  K I Q C D t  I N C .  
Y IW K l N G S  k L 6 C T H [ I N 1 L S  
KSTH K t S l t H  SULUkH U I V .  
S KSw t L E C T H O h I C S  
LEYSE LF.VSk ALCl*lN!Jv CU. 
L I T  L l T l E L F U Y t r  I N C .  
LYC LWC t L t C T H U W 1 C S t  INC.  
M-A M ~ C H O H A V E  4 S S i l C I A  I ES 
M-0 M I L L E H  D I A L  K N A M t P L A r t  G O .  
M - E  MEPCU t L E C T H A r  I h C *  
M - I !  I L L l I M J N A  Tt-D PRUIJIIC TS I N C .  
MAL MALLOHY CIIN 1 k 0 L S  CIJ. 
MAY0 MANOEX 
MDC MAXOA U tVELOPMi -bT  CO. 
M I L N  M I L L k N  M F G .  OU. 
MMY 3 M  COMPAb~Y 
MOL V0Lt.X PHOUlJCTS 
MOT MOTUHOLA S t M 1 .  PHO9.  U l V .  
MSP MICHL) S t  Y ICUhUUCTUH COUP. 
MYERS ?lYERS S P d I N G  CO, 
N-T h A T I U N A L  T k L - T H U N I C S  
NAT NAT I @NAL S E M i C 0 k i ) I I C  T O Y  CUeP. 
N ~ C  ~ L P P U N  t L E C 1 H l C  LLI. 
NEW k t H A H K  t L t C T H U N l C S  
NYLO NYLUMATIC  
0 - G  U P T I - G A G t  INC.  
0 - S  OMNI SPkCPHA 1 h C .  
OAK OAK I N U U S T W I ~ S  I N C .  
OHM U H 4 I T E  MFG.  CO. 
OMEGA O M E G A  k I P k  k C A b L t  
OPTHb OPTHON I N C .  
P-8  POT1EH ANU f 3 R O ~ F l t L l )  
P-C POWER ClJMPONEN] S 
P-K PARKER KALUN COkP. 
P-7 PENN TUHE P L A S T I C S  CU, 
PAND P A N U U I T  COUP. 
PARA PAKAME7HIC I N U U S T k I E S  
PEC P A C I F I C  t L t C T H l C U H D  CU. 
PEC P A C I F I C  t L t C T H I C U H D  CO. 
PHC P H l L A D t L P H I A  HAhULE CO. 
PLSSY PLESSEY tNG.  
P O M  PUMUN4 t L f i C T Y O N J C S  C0.r I N C .  
PHMD PYRAMID  I N D U S T R I E S ,  I N C .  
PHSN P H t C I S I O N  T U H t  C 0 . r  I N C  
P T k  VENN THAI4 COHP. 
PYHO P Y H O F I L M  COHP. 
PYTT  PYTTRONICS I N D U S T k I E S ,  I N C *  
Q-C U U A L l  T Y  CDMPrINtNTS 
R A Y  H 4 Y l H E D N  
RCA YCA 
R t L  H E L I A N C t  M l C A  CO, 
R I C H  RICHCO P L A S T I C  CO. 
HMC R A D I O  M A T E H I A L S  C O N $ .  
ROGAN HOGAN COHP. 

' J t d  Y l ) * K  

f lkUFOHi) 
T U C K  AHOF. 
CH ICAGi j  
I Y U L A Q A Q L ) L I S  
K E s  AlutE 
! I k S  PLAl fqtSS 
t l O H N t L L  
BUHL In iGT l i 4  
E L  MUNTE 
MORY I S T U d ~ G  
SArvTA A N A  
FKAhKF l ) l i T  
CY 1 CAl;U 
t iAwPToh  
n l t 8  YI)HK 
ST. PAIJL 
L  1 SLE 
I N D l 4 i u A P O L I S  
SANTA A N A  
LOGA qSPut4 T 
L A 4 E D o  
SANTA CLAfZA 
r o K v i ) ,  J A P A F J  
I N U I A N A P U L I S  
~ O H H I S V I L L E  
; J A Y  
F A H M I N G I U *  
CRYSTAL L A K t  
S K O K I ~  
H A H L E Y S V I L L E  
CAHC1OLL 1 t ) Y  
PRIRICEIUN 
WOOULA~JI, . i l L L S  
C L l F T O N  
C L I F I  \J;U t i t  1 [;:ITS 
T I N L E Y  P A Y %  
N O e T t i F I E L e  
GAHDErJe 
G A H D E ~ A  
CAMbEN 
S C H I L L E H  PAHK 
POMONA 
PHUENIX  
NORTH WALES 
dELLEF11i\rT 
h d I P P A N Y  
MONTGQYEHYL ILLE  
ST. MAHYS 
1 N U l A h A P O L I . S  
CAMrJEN 
dY0(3KLY Y 
Ccl lCAGt i  
CHICAGO 
NOHTHBWOOK 

ABijR V NAME::.......................... CIT Y • • • • • • • • • • • • • • • •• S T 

KEY 
KID 
KIN 
KSTR 
KS~ 

LEYSf:. 
LIT 
LRC 
M-A 
M-O 
M-E. 
101-0 
MAL 
MA"lD 
MDC 
MILN 
MMM 
MOL 
MOT 
MSP 
MYE.RS 
N-T 
NAT 
Nte 
NEW 
NYLO 
O-G 
O-S 
OAK 
OHM 
OME.GA 
OPTRN 
P-B 
P-c 
P-K 
Po-I 
PANO 
PARA 
PEC 
PEe 
PHC 
PLSSY 
POM 
PRMD 
PRSN 
PTN 
PYRO 
PYTT 
Q-C 
RAY 
RCA 
RtL 
RICH 
RMC 
ROGAN 

KEYSTUN~ ELECTRUNIC CURP. 
KIDCO, INC. 
KINGS t.LECTRUNICS 
Kt.STtR SOLDER DIV. 
KSw I:.LECTRONICS 
LFYSE ALUMlNUM cu. 
LITlELFUSE, INC. 
LRC t.Lt.CTRUNICS, INC. 
MICROwAVE. ASSOCIAIES 
MILLER DIAL & NAMtPLATE CU. 
ME.PCU ~LECTRA, INC. 
ILLUM!NATtD PRUDUCTS INC. 
MALLORY UINl kULS CU. 
MANI)EX 
MAIOA OtVELOPMtNT CO. 
MILLt:.N MFG. co. 
3M COMPANY 
MLlLt.X PROI)UCTS 
MOTuRULA SEMI. PRUD. DIV. 
MICRO SI:.MICONDUCTUR CORP. 
MYERS SPRING co. 
NATIUNAL TEL-TRUNICS 
NATIONAL SEMICONDUCTOR CLJ~P. 

NIPPON t.LtCTRIC cu. 
NtWARK t.LtCTRONICS 
NYLOMA TI C 
OPTl-GAGt. INC. 
OMNI SPECTRA INC. 
OAK INDUSIRIt.S INC. 
U H r., I T EMF G. CO. 
OMEGA ~IRt. & CA~Lt 
OPTRON INC. 
POTTER ANI) BRUMFltLU 
PUWER CUMPONENTS 
PARKER KALON CORP. 
PENN TUbE PLASTICS co. 
PANDUIT COI<P. 
PARAMETRIC INDUSTRIES 
PACIFIC tLt.CTRICOI<O CO. 
PACIFIC tLtCTRICORD co. 
PH1LADELPHIA HANDLE co. 
PLESSEY t:.NG. 
POMUNA t.LECTRUNICS co., INC. 
PYRAMID INDUSTRIES, INC. 
PRECISION Tu~t. CO., INC 
PENN TRAt~ CORP. 
PYROFILM CORP. 
PYTTRONICS INDUSTRIES, INC. 
QUALITY COMPUNENTS 
RAYTHEON 
RCA 
RELIANCE MICA CO. 
RICHCO PLASTIC CO. 
RADIO MAfERIALS CORP. 
ROGAN CORP. 

l\j~>~ Y l)~K 
,..,EDFORO 
TUCKAHOE. 
CHICAGU 
IN[)rANA~OLlS 

K£ 1'1 Aj~I:.E 

OF.S PLAINES 
HORNELL 
~ u R LIN G T l) i\j 

EL MU~~TE 

M 0 R R 1 STU w ill 
S.ANT A A,\jA 
FRANKFURT 
CHICAGO 
HAMPTOI\l 
NE~ YORK 
ST. PAUL 
LISLE 
INDIANAP(JLIS 
SANTA ANA 
LOGA:\jSPUR 1 
LAREDO 
SANTA CLARA 
rot<Y(J, JAPA~J 

INOIANAPLlLIS 
MORRISVILLE 
i)AYfON 
FARMINGTON 
eRYST AL LAKr. 
SKOKIE 
HARLEYSvILLE 
CARROLLTUr-.J 
PRINCETON 
WOODLANI) HILLS 
CLIFTON 
CLIF1UN HtlGrHS 
TINLEY PARK 
NORTHFIELD 
GARDENA 
GARDENA 
CAMDEN 
SCHILLER PARK 
POI"I Oi\j A 
PHOE.NIX 
NORTH wALES 
tiELL.EHlIH 
wHIPPANY 
MONTGOMERYvILLE 
ST. MARYS 
I NO I At"iAPOL I S 
CA1"If)EN 
tFWOKLYN 
CriICAGO 
CHICAGO 
NORTHBROOK 

1\1 Y 
N.J 
NY 
IL 
II~ 

WI 
lL 
NY 
r1A 

CA 
iJJ 

CA 
IN 
lL 
VA 
NY 
M;>j 

lL 
IN 
CA 
1 i'J 
TX 
CA 

** 1 :"i 
PA 
IjH 

1'11 
lL 
IL 
PA 
TX 
IN 
CA 
NJ 
PA 
IL 
IL 
CA 
CA 
i\jJ 

IL 
CA 
AZ 
PA 
PA 
NY 
PA 
PA 
IN 
NJ 
,,.y 

JL 
IL 
IL 



S-C 
S -G  
S- 1 
S - S  
S-T 
S C b k  
S C C  
SEAST 
SEL 
SEM 
SGY 
SHAM 
SIF<M 
S  I G 
SI l l l TY  
S P t  
SPEC 
SPR 
SSS 
S l R  
STSA 
SYL  
SYS 
T - I  
TCPL 
TEK 
T k L E  
T H H  
T I M k S  
1 I N  
I U N  
TLNC 
TOt4CO 
THU 
TRN 
U-C 
U N l C  
U N I T  
U S E C i l  
VAC 
VAH 
V A H I L  
V L I E H  
VONGT 
uJ-E 
M-I 
WAG 
WECK 
W&FLU 
WSO 
WSR 
ZEN 
ZERO 
ZPT 

S P t C l  ALTY C i l ' J N k C l  uH 
STANUAHP G H l b S e Y  
S d I l C h C W A k  l r 1NC. 
b t ~ v 1 C t  SUPPLY 
SANKES 1 AN2 1 AN 
S C A N ~ E  U l v l S i t ! ' ~  
S T A C K P U L t  C A g H U h  LU. 
S t a S T # O F  M F G .  LU.  
S k A L E C T k O  CUHP. 
SEMI kKk1 
S l ( ; W n  T N S T R U M ~ ~ ~ S  
SHAMPUCK P L A S T I C S  % LCYr-lltH CII, 
S I  t M t r q s  

S X G h t T I C S  CUHPUNATIO1q 
SOUTHCU t A S T k k k H S  
SPtCTiiCJL 
SPkC rH11t.1 CUfvTHOL. I NC. 
SPHAGUt  E L t C T H I C  CtJ. 
S O L I O  S T A l t  S C I F h T I F l C  
S T t 7  T N t H  TRlISH LO. 
S T k t L  SALF.3 
G T t  S Y L V A N I A  
5YSCUN I N 1  EHNAT I U N A L ,  IpqC .  
T t X A S  ~ ~ ~ S I H U M ~ ~ J I S  
T A C ~ ~ N I O  r L A s r I c  
T t K T H U t d I x  
TkLE l YPE CUHP. 
I t i t H M A L L U Y  CU, 
T l M E S  h l R k  AkU  CAGLk 
T I N N t H M A Q  PUUOUCTSt 1tvC. 
T E C H N I C A L  w 1Hk 
T t L O h I C  A L T 4 1 H  
1 U H  CUWP. 
wALL) tS  1 HljAHC 
i K k  CAPACITOR U1V. 
I I t v l  VEHSAL CUMP0hk.N I S  
U r J l c v t t P  
U N I  TH0I)F CUHP. 
USECi.1 U I V .  
V A C T t C  I:dC. 
VAHAUYNt C A P A C l l U K  D I V .  
L b H I - L  CU. 
VLItH E N G I N ~ ~ H I N G  COUP. 
VONNEGlJT HAHUNAKE 
w t L L S  tLk .CTHUNICS 
k A V t T E K  l N U I A N P ,  I N C .  
WAGbkH E L t C T H I C  CUHP. 
NECKESStH  C(lm, 1fqCe 
! d A K t F I t L U  t N G I N t t H I N G  
w A V t T E K  
WAVETEK 

Z k N I T H  K A O I O  C O R P .  
Z E R O  MANUFACTURING CO. 
ZIPPERTUBINGt G O *  

1 YDJANAPOLIS 
A c l R L r H A  
L H J C A G L )  
I N D I A % A P L ) L  I S  
fiLoOMIiJL:Tba'J 
F. L  f l  iu T t 
ST. AAHYS 
GLE~JOALE 
YAqAqiJWkCq 
N E w H U y Y  PAHK 
t3@41r\iT14€E 
I ~ I ~ I A ~ A P u L J Y  
I S E L I F  
SIJNkY VAL€ 
L k S T t u  
D A Y  I O N  
k - A l k ' V l F . ~  
I h i I I P f 4 A P U L l S  
fluN TGuVEt+Y V I L L E  
C 4 L E N I I V l A  
J ~ ~ ~ J A : J A P I I L ~ S  
hAL,THAM 
SOUTH .3ts4u 
!14LLAS 
P e l  E K S ~ ~ I J K G  
I V O I A N A P L ) L X S  
t L K  GQOVE.  V I L L A G t  
UAL1,AS 
C I ~ C I N N A I  
CLkVELAYO 
CHAwF OHO 
LAGUN4 d E A C Y  
V A N  k\rCYs 
L O V G  I S L A N U  CX r Y  
Or iALLALA 
L d S  AtqGELES 
Ut?ANc;t  
r i A T t H 7 0 4 N  
V A L  hclYS 
WARYL4bO h E I G H r S  
SANT4 MOVICA 
DENVEg  
HU2tjANK 
I 1 q D I A V A P 0 L I  S 
SOUTH dkhl) 
BEECH GHUvE 
ST.  L O U I S  
CHICAGO 
~ A K t F I t L U  
SAhi D IEGO 
SANTA NUS4 

CHICAGO 
8UffUANY 
LO3 AhGELES 

ABHRV NAM~ •••••••••••••••••••••••••• ell Y ••••••••••••••••• S T 

S-( 
S-G 
S-l 
s-s 
s-r 
SCHE 
sec 
StAST 
SEL 
SEt>1 
SGM 
SHA,'" 
SIfM 
SIG 
SOln H 
SPE 
SPE.C 
SPR 
SSS 
STR 
STSA 
SYL 
SYS 
1-1 
TCPL 
TEK 
TELE 
THI'< 
TIMES 
lIN 
lKN 
TLNC 
TOR(O 
TRU 
TRw 
u-c 
UNIC 
UNI T 
USECO 
VAC 
VAR 
VARIL 
VLIER 
VONGT 
~-E 

W-I 
WAG 
wEeK 
WKFlO 
wSD 
WSR 
ZEN 
ZE~O 

ZPT 

s P E. C 1 A L T Y C (if J N I: C 1 U R 
STAN{)AkO (;RIGSHY 
SWIICHCkAI-I, INC. 
StKvICt SUPPLY 
SAk~ES TAKlIAN 
SCANHf: DldSIiJN 
STACKPUll: CAkHON Cu. 
S~ASIKOM MfG. LU. 
SEALECTRU CORP. 
SEMIECH 
Sl(;MA INSTh'UMtNTS 
S HAM R (J C K P LAS TIC S ~ R U 6 tH:. K C ( 1 • 

SIE.f"\t.r~S 

SIGNETICS CORPORATION 
SOUTHCO fASlt~f:RS 

SPECTROl 
SPf:CfRut1 CONTHOL. INC. 
SPRAGUE ELECTRIC cu. 
SOLID STAlE. SCIENTIFIC 
STEITNtR fRUSH cu. 
SH:EL SALES 
GTt:. SYLVANIA 
SYSCUN INTERNATIUNAL, INC. 
TtXAS [NSfRUMENTS 
lACUNIC PLASTIC 
Ttt<HWNIX 
TELEfYPE CURP. 
THtRMAllUY cu. 
TIMES wIRE ANO CAoLE 
TINNtRMAN PRODUCTS, INC. 
TECHhllCAl i"IIRE. 
TELOI\4IC ALTAIR 
10k CORP. 
WALut:.S lRUARC 
rK~ CAPACITOR UIV. 
U~lvERSAL COMPON~Nrs 

UNICURP 
UNI TrIODE CORP. 
USt-CO DIV. 
VACll:.C Ii~C. 
VARAOYNE CAPACITUR DIV. 
VARI-L cu. 
vlIER ~NGINtERING CURP. 
VONNEGUT HARDWARE 
wELLS ~LfCTRUNICS 
WAvtTEK INDIANA, INC. 
WAGNER ELECTRIC CORP. 
wECKESSER CO., INC. 
wAKEFIELD ENGIN[tRING 
wAvETEK 
iliAVETEK 
ZtNITH RADIO CORP. 
ZERO MANUFACTURING co. 
ZIPPERTU6ING, co. 

INDIANAPOLIS 
AdRORA 
UlICAGU 
INDIANAPLllIS 
i:3 L I) 0 ,II! 1 N G T O,'J 
f. L Mt),\j T t::. 
ST. ,"1At<YS 
GLt::NDALE 
"'1AMARUNtCK 
NEwHU};('r PARK 
B~t\lNTf.(EF. 

l;\j\)lA'\jApuLIS 
1 SELl!" 
SIjNN~VALE 

ltSTEt-< 
QAYTOr..j 
FAIRVIE.-, 
I N i) 1 A r. A P U l 1 :3 
MuNfGuMERYVILLE. 
CALENOViA 
JI~DIA:~Ai"'llllS 

WALTHAM 
SOUTH dt:::~·W 

!)~LLAS 

PE1ERSM!Jr<G 
P-JDIAi\lAPOLIS 
tLK GROVE. vILLAGI:. 
DALLAS 
CINCINNAI 
elf VEL A "li) 

CRAwfOKJ) 
LAGUNA tjEACH 
'IAN NUYS 
LO"lG ISLAND CITY 
OGALLALA 
lOS At'lGt.lES 
ORANGE 
,-jATERTLJiliN 
VA"J NUVS 
MARYLA~D HEIGHfS 
SANTA MU\lICA 
OENVER 
HURBANK 
INDIANAf-'ULIS 
SOUTH dEND 
BEECH GRuvE 
ST. LOUIS 
CHICAGO 
>'lAKI:.FIE.LO 
SAN DIEGO 
SANTA ~US" 

CHICAGO 
BURBANK 
I.OS ANGEI..ES 

IN 
IL 
IL 
11'1 

IN 
CA 
PA 
CA 
''I Y 
CA 
"1 A 
1 ,J 
rJ J 
Cl\ 
PA 
UH 
i-'A 
l~ 

P.\ 
NY 
I i~ 
MA 
IN 
T X 
NY 
1;-1 

lL 
rx 
OH 
OH 
NJ 
CA 
CA 
i\j Y 
;>1 f\ 
CA 
N.) 

r-1A 
CA 
MO 
CA 
CO 
CA 
IN 
IN 
IN 
t"lO 

lL 
MA 
CA 
CA 

II.. 
CA 
CA 



REFERENCE DkSIGNATORS PART D E S C R I P T I O N  

ATTEN, 5 0 7 0 - 0 1  

YKR SHPR/SZ ASSY 
8 5 0 0 - 2 2 4  

SWEEP T I M E  S h  ASSY 
8 5 0 0 - 2 2 5  

REMOTE JUMPER PLUG 
A 5 0 0 - 2 2 3  

POWER SUPPLY, P S 6  

SWP R A T E I M ~ H  

SWP DRIVEpMZH 

HKR ADDER,MSH 

SWP D S C t M 9 H  

OUTPUT AMPsMlOH 

SWP OSC,Ml9H 

CABLE A S S Y p Z - l / U  I N  

CABLE A S S Y p S - 1 / 4  I N  

CABLE ASSY.3-1/2 I N  

C A B L t  A S S Y t l O - 1 / P  I N  

ORIG-MFGR-PART-NO 

5 0 7 0 - 0 1  

8 5 0 0 - 2 2 4  

WAVETEK TITLE 
SWP G E N r Z O O l  

PARTS LIST , 
MFGR 

W - I  

W - I  

*-I 

W - I  

w - I  

w - I  

w - I  

h - I  

w - I  

k - I  

*-I 

w - I  

w - I  

W - I  

W - I  

1 WAVETEK NO. 

ASSEMBLY NO. 
1 0 1 0 - 0 0 - 0 0 1 1  

I PAGE: 1  I 

U k F E R t N C F  D€SIGNATOUS 1 PART D E S C R I P T I O N  I 
I 

A  5 CABLE ASSY,3-3/U I N  

A6 1 CABLE ASSYe5  I N  I 
CAHLE A S S Y 1 2 - 3 / 4  I N  

CAHLE A S S Y r B - 1 / 4  I N  

SMC TER*,50 A S 0 0 - 2 6 7  

ORIG-MFGH-PART-NU 

WXi?OOO-A5 

MFGR 

w-I 

*-I 

w-1 

*-I 

W - I  

4 - 1  

WAVETEK NO. 1 

PARTS LIST 1 1 PACE: 2  

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO, QTY 

I UTEN, 5070-01 5070-01 W-I 1113-30-0024 I 

2 ~KR SHPRISZ ASSY B500-224 Ioj-I 1112-00-0005 1 
8500-224 

3 SWEEP TIME SI< ASSY 8500-225 w-I 1112-00-0008 1 
B500-225 

II REMOTE JUMPER Pl.UG A500-233 1'1-1 1118-00-0001 1 
A500-223 

5 POWER SUPPLY, PSb PSb 101-1 1115-00-0001 1 

12 SWP RATE,M1H Mlf-! 1'1-1 1114-00-0002 1 

7 SWP DRIVE,M2H M2H w-I 1114-00-0029 I 

10 MKR ADDER,M5H M5H 101-1 11111-00-0027 1 

q SWP OSC,M'IH M'If-! 101-1 11111-00-0003 I 

8 OUTPUT AMP,M10H MIOH "'-I 1114-00-0004 I 

II SWP OSC,MI'IH "'191-1 ,,-I 11111-00-000'5 1 

A I CABLE ASSY,2-1/4 IN i<lX2000-AI 11/-1 1217-00-0022 1 

1.2 CABLE ASSY,3-1/11 IN WX3001-W7 W-I 1217-00-0032 I 

1.3 CAtlLE. ASSY.3-112 IN "X200 I-U 11/-1 1217-60-0008 I 

All CAtlLE ASSY,10-1/2 IN wX2001-AIl Ioj-r 1217-80-0009 1 

W'AVETEK TITlE ASSEMBL Y NO. REV 
SWP GEN,2001 1010-00-0011 A 

PARTS LIST PAGE: I o 

REo F E Rf- NC f. DE.SIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEt( NO, (,lTV 

1.5 CABLE ASSV,3-3/11 IN .;)(2000-45 w-I 1217-00-003& 1 

Ab CABLE ASSY,5 IN WOOOO-200-WI8 .. -I 1217-00-0050 I 

1.7 CAIlLE ASSY,2-3/11 IN "X2001-A7 "-I 1217-02-002& I 

A8 CAHLE ASSV,8-1/4 IN WX200 I-All ,,-I 1217-80-0010 I 

PI02 SMC TER~,50 1.500-2&7 A500-2&7 11/-1 1118-00-0007 I 

n HARNESS ASSY "Y2001 ,,-I 121'1-00-0005 1 

I 

I 
W'AVETEK 

TITLE ASSEMBL Y NO. REV 
S ... fl (,EN.2UOI 1010-00-0011 A 

PARTS LIST flAGE: 2 



REFERENCE DESIGNATORS 

C 1 0 5  

C 1 0 6  

t i 0 8  

C R l O 2  

5 1 0 3  J l O S  5 1 0 6  5 1 0 7  

L 1 0 3  L 1 0 4  

U l O l  

R 1 1 5  R l l b  

R 1 2 2  

R 1 Z 3  

S l O l  

5 1 0 3  

PANT D E S C R I P T I O N  

D I O D E  D G 1 0 0 - 3 4 1  

CHOKE, 1O.OMt i r lOX 
LAOO5-010  

S W I T C H r P I L O T  L I G H T  
SZOOO-003 

MFGH 

MDC 

MDC 

MDC 

H I T  

K I N  

ASE 

AS€ 

SPE 

AS€ 

ASE 

M-O 

C-K 

WAVETEK NO. Q T Y  

ASSEMBLY NO. 
1 1 1 1 - 0 0 - 0 0 0 7  

PAGE: 1 

WAVETEK 
PARTS LIST 

REV 
G  

TITLE 
SWEEP, 4 5 0 0 - 2 2 2  

SWITCH, TOG,I)LK 4NUi). 
S T 0 0 1 - 0 0 6  

SbvI TCH, TOGGLE 
S T 0 0 0 - 0 0 6  

ORIG-MFCH-PAdT-NO 

C-K 

WAVETEK TITLE 
S N E E P ,  A5OO-222 

PARTS LIST 

M F G H  

5 1 0 6 - 0 0 - 0 0 0 9  

C-L  

C-K 

ASSEMBLY NO. 
11 1 1 - 0 0 - 0 0 0 7  

PAGE: 2 

WAVETEK NJ.  

5 1 1 0 - 0 0 - 0 0 0 6  

5 1 0 6 - 0 0 - 0 0 0 4  

REV 
G 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR ~AVETEK NO. (lTV 

CIOS CAP,CER,120PF,IKV bOUI21M 1'1 DC 1510-10-1121 I 
COI02-112 

CIOb CAP,CER,20PF,IKV bOCOG200J MDC 1510-10-0200 I 
C0101-020 

CI08 CAP,CER,3bOPF,IKV bOU3blM MOC 1510-10-13bl I 
COI02-13b 

CRl02 DIODE OG100-341 IN3l1A HIT 4807-01-0034 I 

JI03 JIOS JIOb JI07 CONN,UG91IA/U KC79-14b KIN 2110-01-1013 4 
JBI09-111 

L1 03 Lt04 CHOKE, 10.OMHtlO% OeNloOK ASE 1810-03-0100 2 
LAOOS-OIO 

RIOI RES,C,1/4W,S%.b8K CF1/4-b8K ASE 4700-15-0802 I 
RC103-3b8 

RIIS Rllo POT,CONT,IOK 534 SPE 4010-20-110~ 2 
RVI03-310 

RI22 RES.C.I/4~.S%,47K CFIIII-47K ASE. 11100-15-4702 I 
RCI03-3117 

RI23 RES,C,1/4~,5%,IM CFII4-IM ASE 4700-15-1004 I 
RCI03-510 I 

SIOI SWITCH, PILOT LIGHT olo-o-I-AIH M-O 5102-00-0001 I 
SZOOO-OO1 

SI03 SWITCH,TOGGLE 7107PN-BLK C-K 5100-00-0011 I 
STOO2-00b 

WAVETEK TITLE ASSEMBL Y NO. REV 
S~EEP, A500-222 1111-00-0007 G 

PARlS LIST PAGE: I 

REFERENCE OlSIGNATORS PART DESCRIPTION ORIG-MFGR-PA~T-NO MFGk wAVETE:K N:J. QTY 

5106 SilO SW ITCH, TOG. ilLK AP>jl)f) • 7101l>N C-K 5106-00-000'1 C 
STOOI-006 

SI07 SWITCH,PB,SlQ01-OO4 2KCBD70000-J048L C-L 5110-00-000b I 

5109 S.d reH, TOGGLE 7103PN-tlLK C-K SIOb-OO-OO04 I 
STOOO-OOb 

I 

I I I 

I 

WAVETEK TITLE ASSEMBL Y NO. 

I 

REV 

I 81'1££1-', A~OI)-222 1111-00-0007 G 

I 
PARTS LIST PAGE: 2 



1 REFERENCE DESIGNATORS 1 PART D E S C R I P T I O N  ORIG-MFGR-PART-NO I MFGR WAVETEK NO. 

4 8 0 6 - 0 1 - 4 0 0 4  

4 7 0 0 - 1 5 - 4 7 0 0  

QTY 

1 

1 

Z 

1  

1  

1  

1  

1  

2  

1  

1 

1 

REV 
A 

D I O D E  D R 0 0 0 - 0 0 1  P-C 

ASE 

ASE 

A-L) 

A-t) 

R l O U  R l l l  

R l O b  

CTS 

AS€ 

R 1 0 9  

R l l O  R 1 1 3  

ASE 

A SE 

SWITCH ASSV, HOTAHY 
SUOOO-017 

WAVETEK 
PARTS LlST 

TITLE 
SWFEP T I M t  SW ASSV 
H 5 0 0 - 2 2 5  

ASSEMBLY NO. 
1 1 1 2 - 0 0 - 0 0 0 8  

PAGE8 1 

I REFFHENCk O€SIGNATOHS I PART O L S C H I P T I O Y  I f lRIG-MFGH-PANT-NO I MFCR / WAVtTEK NO. 
i I 

C A P , C E U ~ . O O ~ M F V I U V  
C D I  0 2 - 2 2 0  

CAPICEUP .U2UF,SOV 

CAP,C€R,bRPF, lKV 
COl OU-068 

C A P ~ C E W , ~ S O P F V ~ K V  
C 0 1 0 2 - 1  1 5  

CAP.CtH. lOPF.1KV 
C D I O I - 0 1 0  

SPH 

SPH 

MUC 

n o c  

SPH 

ASE 4 ? 0 0 - 1 5 - 2 7 0 1  

1 WAVETEK 1 PARTS LlST 

TITLE 
MKR SHPH/SZ ASSV 
8 5 0 0 - 2 2 0  

ASSEMBLY NO. 
1 1 1 2 - 0 0 - 0 0 0 5  

PAGE: 1  

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTY 

CRIOI DIODE OROOO-OOI INIIOOII P-C 1180b-Ol-1I00II 1 

RI03 RES,C,I/IIW,5X,1I70 CFI/4-1170 ASE 4700-15-11700 I 
RCI03-1117 

RIOII Rill RES,C,I/IlW,5X,33K CFI/II-BK ASE 11700-15-3302 2 
RC103-H3 

RI05 RES,C,I/IIW,5X,II7M CBII7b5 A-tl 11700-15-11705 I 
RC103-b47 

RIOb RES.C,l/lIw,5X,II.7M CB4755 A-I:\ 11700-15-1170<1 I 
I<CI03-5117 

RI07 RES,C,I/II~,5X,1I70K Cf'1/4-1170K ASE: 11700-15-4703 I 
ilCI03-447 

1<108 RES,Mf'.1/8w,IX,II7.5K Mf'55K-1I7.5K ASE 11701-03-4752 I 
RF2 \3-4 75 

RIO'l POT.50K,RPI2'1-3~0 3bOS~03B CTS IIbI0-00-1503 I 

RIIO RI13 RES.C,1/4W,5X,3'1K Cf'lllI-3'lK ASE 11700-15-3'102 2 
RCI03-33'1 

RI12 RES.C.1/4w,5X,47K CFI/II-II7K A~E 11700-15-11702 1 
RC I 03-H 7 

RI14 RES.C.I/IIW,5%.75K CFI/II-75K ASE 11700-15-7502 I 
RCIO!-37"> 

SI02 SWITCH ASSY, ROTARY SROOO-OI7 w-l 51011-00-0005 1 
S1<000-017 

W'AVETEK TITLE ASSEMBL Y NO. REV 

SWEEP TIME: SW ASSY 1112-00-0006 A 

PARTS LIST fl,)00-225 0 PAGEl I 

i REFERENC .. !JtSIGNATORS ! PART I)tSCRIPTlO~ I ORIG-M~GR-P4RT-NO MfliR WAV£lEK NO. illY 

C 101 CAP.CER, .002MF, IKV 5GADcO SPI< 1~10-IO-1202 1 
eDI02-220 

CI02 CAP,CER,.02UF.~OV TG-S20 SPR 1510-10-2203 I 

CI03 CAP.ecR,b6PF,IKV b8U2Jb80J MOC 1510-10-3b80 I 
e0104-0b8 

CIO" CAP,CER,150PF,IKV 6oU151~ MOC 1510-10-1151 I 
CDI02-11':> 

C 107 CAP,CER,IOPf,IKV 101eC-'HO SPR I~IO-IO-OIOO I 
CD101-Ol0 

l 101 LI 02 CHOKE,IOMILH,IOt 15SI03K AS[ ItlI0-02-IOOI i? 
LAOO~-310 

Jill ~ ~tS,C,I/~W,5~,2.2K eF\I"-2.2K ASt 11700-15-2201 1 
RCIU3-222 

RI20 I<ES,C.1/4w,5X,53K CFI/4-BK ASE: 4700-15-3302 I 
RCIH-333 

RI21 I<~S,C,1/4W.5t,2.7K CFI/4-c.7K ASE 4100-15-270 I I 
RC103-U7 

5108 S~ ITe,; ASSY, ~OTARY SROOO-016 W-I 5104-00-0004 I 
SI<000-0\6 

WAVETEK TITLE ASSEMBL Y NO. REV 

\ 

MKR SHPRISI ASSY 1112-00-OOO~ 

PARTS LIST 11500-224 
PAGE: I 



REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR OiAVETEK NO. IHV 

JIOI PLUG,MCOOO-017 03-00-2151 MOL 2113-01.1-0001 I 

2 TERMINAL"MAI.E 1854 MOl. 2113-05-0002 8 
MCOOO-019 

I 

I 

WAVETEK RY~'o~E JUMPER PLUG tmr.-BoLd' .r'iPo 0 I REV 

PARTS LIST A500-aJ 
PAGEl I n 

RtFtRtNCf. DESIGNATORS PAllT LlE.SCRIPTION ! ORIG-MFGR-PART-NO MFGR "AvETEK NO, QTY 

I 

I I PLUG MCOOO-OiS 03-00-2042 MUL 2113-01l-0002 I 
I 

I 2 TI:.RMINAL,MAI.E 1851l MOL 2113-05-0002 4 
MCOOO-OI'l 

3 RECEPTACLE,MCOOO-OlO 03-0'1-1121 MOL 2113-08-0001 I 

Il TERM,MALE MCOOO-033 02-0q-21IlJ MOL 2113-09-0002 I 

5 TERMINAL, FEMALE 02-0'1-1143 MOL 2113-0'1-0001 b 

MCOOO-032 

0 RECI:PTACLE,MCOOO-Ol0 03-0b-II~1 MOL 2113-03-0001 1 

7 TERMINAL,HMALE 185'> MOL 2113-05-0001 13 
"'COOO-OI6 I 

i 

WAVETEK HT~WESS A5SY m~,,!BoLo.~tfIi05 REV 

PARTS LIST PAGE.: I o 



REFERENCE DESIGNATORS 1 PART D E S C R I P T I O N  1 ORIG-MFGR-PART-NO I MFGR I WAVETEK NO. QTY 

FUSE,S.B.r.5 AMP 
M F 0 0 0 - 0 0 7  

MDL 1 / 2  BUS 

RECEPTACLE 
MCOOO-034 

MOL 

K I N  

POWER CORD,WLOO2-088 B E L  

RCA 

9 - 1  

TRANS 0 4 0 5 2 - 9 4 0  

W - I  

MDL 

TEHM, FEMALE 
M C 0 0 0 - 0 4 2  

POWER SUPPLY BOARD P S 6  CARD 

PfBr?"d-oY-%9 o 1  

PAGE: 1  

I 

j HEFEYENCt  OESIGNATOHS 
I 

WAVETEK 
PARTS LIST 

I PART D E S C R I P T I O N  1 OHIG-MFGH-PART-40 / MFbR I wAvETEK NO. I Q T V  / 

vTd5t-h SUPPLY, P S 6  

i / c o 2  

i 1 ( 0 3  C o b  C l O  ill / C A P , E L E C T t 1 0 0 ~ F v 2 5 b '  1 7 1 1 2 1 1  1 SPY 1 5 1 0 - 2 0 - 4 1 0 1  I 4  
C C I O S - 1 1 0  

1 C 0 5  

I 
/ COR 

MDC 

SPH 

SPH 

P - c  

NAT 

S  I (; 

10L 

CROl  CHO? CR03  CH04  
CRO5 CROb L R 0 7  CH08  
CR09  C H l O  C R l l  C u t ?  
CR15  CH14  C H I 5  C H l b  
CW17 

1 5 1 0 - 1 0 - 1 1 0 1  

1 5 1 0 - 1 0 - 2 5 0 2  

1 5 1 0 - 1 0 - 1 1 2 1  

D I O D E  O H 0 0 0 - 0 0 1  

2 

1  

1  

I 

WAVETEK PIJWSUPPLYHOAYD i2SW%Y-$0 I r 
PAGE: 1  

R5V 
3 

- 

REFE~ENCE DESIGNATORS PART DESCRIPTION DRIG-MFGR-PART-ND MFGR WAVETEK NO, (lTV 

F I FUSE,S,B",5 AMP MOL 1/2 BUS 2410-05-0004 I 
MFOOO-007 

JI ~E.CEPTACLE 03-0&-1041 MOL 2113-03-0002 1 
MCOOO-0311 

JII CONN, UGq llA IU KC79-14b KIN i!t 10-01-1013 I 
JBIOq-lll 

P3 POWER CORD,WL002-088 17237SVT BEL bOII-80-0001 I 

Q2 Q3 Q8 TRANS Q4052-Q40 2N5294 RCA 4'101-05-2'140 3 

SI SwITCH,OPOT,LOCKING IIb25bLI'E 5-1 '!IIOS-OO-OOOl I 
55000-003 

T I XFMR,PWR,TTOOO-022 TTOOO-022 101-1 5010-00-000b I 

13 TERMINAL, FEMALE 1855 MOL 2113-05-0001 3 
MCOOO-018 

17 TERM, FEMALE 02-00-1103 MOL 2113-05-0004 I 
MCOOO-042 

1'1 POwER SUPPLY BOARD PSo CA~D 101-1 1218-00-0012 I 

WAVETEK ~,Td~~1< SUPPL y, PSb {'fYF?!W-f'iJCUo I REf' 

PARTS LIST PAGE: I o 

REI'EflE"CE DESIGNATORS PART DESCRIPTION ~ ORIG-MFGR-PART-"U MI'[;R wAvETEK "0, QTY 

COl C07 CAP,ELECT,1250MF,50Y 1510-20-7122 MAL 1510-20-7122 2 
CE114-212 

CO2 CAP.ELECT,50MF,50V TE I ~o 7 sp" 1510-20-5500 I 
CEI07-050 

(03 COb CIO CII CAP,ELECT,IOOMf.25V TE!.?II SPR 1510-20-4101 4 
C!:.IOS-IIO 

(Oll elC' CAP,CER,IOOPF,IKY bOUIOIM MDC 1510-10-1101 2 
C0102-110 

COS CAP,CER.,005MF,IKV TG-D50 SPI< 1510-10-2502 I 
CDII)3-250 

COB CAP,CtR,120PF.IKV bOUI21M MtJC 1510-10-1121 I 

i 
C0102-112 

I CO'l CAP,TANT,IOMF,2'5V Ib2010bXOO<''5D!J2 SPI< 1510-21-7100 1 
Ct:120-010 

CROI CR02 CR03 CflOQ I)Il)tJE DROOO-OOI IN4004 p-e 4800·01-4004 17 
CR05 CROb LR07 CR08 
CRO'1 C.,IO CR II CWI? 
CRn CRI4 CRI'> CRIb 
CRI7 

lCOl lC,ICOOO-OOl LM723CH NAT 7UOO-17-2300 1 

IC02 Ie,leooo-002 N5741CV 51[; 7uOO-,)7-~IOO I 

PO? ~AFERCON,MCOOO-031 18QO-12-2 "IOL 2112-0'1-0001 1 

WAVETEK pl(11~ SUPPL V HOAIlD f'Z~rrt'l~j,J-rtJCO 1 2 REfV 

PARTS LIST PAGEl 1 



I WAVETEK NO. MFGR 

0 0 6  Q07  Q l l  0 1 2  

R0  1  

ORIG-MFGR-PART-NO REFERENCE DESIGNATORS 

I I I 

1 TRANS Q A O 3 8 - 5 4 1  / 2 N 3 8 5 4 A  

PART D E S C R I P T I O N  

G-E 

ASE 

FCD 

ASE 

2 N 3 6 4 4  Q O l  0 0 4  0 0 5  0 0 9  0 1 0  

R 0 9  / P D T , l K , . Y P l I l - 2 1 0  1 3 6 0 1 1 0 2 8  1 C I S  

TRANS Q A 0 3 6 - 4 4 0  

ASE 

1 PARTS LIST 1 1 P A C E :  P 

WAVETEK SUPPLY ~ O A R D  NIP-VoY-%'% 1 2 

HEFEUkNCE DESIGNATORS ( PART D E S C R I P T I O N  ORIG-MFGU-PART-40 ( YFGH I NAVE7EK NO. 

"Y 

H I 5  H 2 4  

R l b  H I 7  

ASE 4 7 0 1 - 0 3 - 1 5 0 2  

ASE 4 7 0 0 - 1 5 - 1 0 0 1  

H t S I C ~ l / 2 W t 5 % r 2 , 2 U  C F l / 2 - 2 . 2 K  1 ASE 4 7 0 0 - 2 5 - 2 2 0 1  
WC 1 0 5 - 2 2 2  

ASE 4 7 0 1 - 0 3 - 8 2 5 0  

R 3 1  

WAVETEK 
PARTS LIST 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO, QTV 

QOI (lO4 GOS QO'1 (HO TRANS QAOlb-41l0 2N3bll4 FCD 4'101-03-b440 5 

GOb (;107 Gil QI2 TRANS GAOl8-541 2N3854A G-E 11901-03-8541 4 

ROI RES,C,I/IIW,5X,270 CF1/4-270 ASE 11700-15-2700 1 
RCI03-127 

R02 ~ES,C,1/4W,5X,I,8K CF1/4-I,8K ASE 4700-15-1801 1 
RCI03-218 

R03 RII R22 RES, 112W, U,5 K20-S KID 11701-23-0050 3 
RDOIR-050 

ROil Rill R21 RE S, "iF , I 181'1, I X, 1 K MF551(-IK ASE 4701-03-1001 3 
RF212-IOO 

R05 RES,MF,1/8W,IX,12,IK MF551(-12,IK ASE 4701-03-1212 I 
RF213-121 

ROb RES,C,1/4w,5X,I,5K CFI/II-l,5K ASE 11700-15-1501 I 
~CI03-215 

R07 RES,C,l/lIw,5X,220 CF 1/11-220 ASE 11700-15-2200 1 
RC103-122 

R08 RES,C,1/4w,5X,3,'1K CFII45,'1K ASE. 4700-15-3901 1 
RCI03-239 

RO'1 POT,IK,RPI31-210 3bOTI0.!H CTS 4bl 0-00-3\ 02 I 

RIO RE.S,C,I/II~,5X,2,7K CF1/4-2,7K ASE 4700-15-2701 I 
RCI03-2<'7 

I 
W'AVETEK P~W~ SUPPLY HOARD m'S'lW-~<ij12 

~ PARTS LIST PAGE: 2 

I 

REFEkENCE DESIGNATORS PART DESCRIPTION ORIG-MFGk-PART-~O MFGR WAVETEK NO, (HY 

Fll2 R25 RES,C,1/4W,5X,470 CF1/4-470 ASE 4700-15-4700 2 
RCI03-1117 

R13 RES,C,1/2w,5X,2,7K CF1/2-2,71( ASE 4700-25-2701 I 
RCIOS-227 

RI5 R24 RES, "IF, 1181'1, \X, 15K MF55K-15K ASE 4701-03-1502 2 
RF213-150 

Rib ~17 RES,C,1/4~,5X,IK CFII4-IK ASE 4700-15-1001 2 
RC103-210 

RIB RfS,C,1/4W,5X,4,7K CFII<I-4,7K ASE 4700-15-4701 I 
RCI03-247 

RI9 R20 RE3,SET,2-IOK,I/R~ RXOOO-003 ~-I 1118'1-00-0004 I 
QTY:2:4701-03-\002 

R23 1129 RES,C,1/4W,5%,IOK CFI/Il-IOK ASE 4700-15-\002 2 
Ret 03-310 

R2b RES,C,1/2W,5X,2,2K CFI/.!-2,cK ASE 11700-25-2201 I 
~C I 05-222 

R27 RtS,~F,1/8w,IX,825 MF55K-8.!'> ASE 4701-03-8250 I 
RF211-825 

fl211 RES,MF,1/8w,IX,b,8IK MFS':>K-b,8IK ASE 4701-0'-b611 I 
RF212-b81 

IHO RES,C,1/2w,5t,470 CF1/2-470 ASE 4700-25-4700 1 
RCI05-147 

R31 RES~C~1/2W,5%,220 CFl/2-220 ASE 4700-25-2200 1 

W'AVETEK P1Jl.'& SUPPLY BOARD ftr'if-W-f'6C?J 1 2 RFf 

PARTS LIST PAGE: 5 



i 
ASE 

AS€ 

ASE 

AS€ 

AS€ 

ASE 

A-n  

A  SE 

AS€ 

ASE 

REFERENCE DESIGNATORS 

ASSEMBLY NO. 
SWP R A T E n M l H  1 1 1 4 - 0 0 - 0 0 0 2  

PARTS LIST PACE:  

QTY PART D E S C R I P T I O N  

REV 
0 

ORIG-MFGR-PART-NO 

REFERENCE r)t SIGNATORS 

RUU 

R 4 6  

R 4 9  

R 5 0  

R5U R 5 6  

i 

MFGR WAVETEK NO. 

P A R T  DESCRIPTION 

H t S r C r l / 4 W r 5 X , l Z K  
R C 1 0 3 - 3 1 2  

H E S , t r l / 4 W 1 5 % 1 3 9 K  
H C 1 0 3 - 3 3 9  

RES,C,1/4w,5%,470 
H C l O 3 - 1 4 7  

H t S , C , l / ~ k , S X r l 5 K  
R C 1 0 3 - 3 1 5  

H t S t C v  l / U N r S X v Z l K  
HCl OJ-327 

ORIG-MFGH-PART-hu 

C F l / 4 - 1 2 K  

I C F l / U - 3 Y K  

C F l / 4 - 4 7 0  

C F 1 / 4 - 1 5 K  

c F l / U - 2 7 ~  

REV 
8 WAVETEK 

PARTS LIST 

W F G R  

ASE 

4 S t  

AS€ 

ASk 

A S t  

I 

TITLE 
SWP HATk ,M lH  

ASSEMBLY NO 
1 1 1 4 - 0 0 - 0 0 0 2  

PAGE: 4  

w A v E T E K  NO. 

4 7 0 0 - 1 5 - 1 2 0 2  

U 1 0 0 - 1 5 - 3 0 0 2  

4 1 0 0 - 1 5 - 4 7 0 0  

4 7 0 0 - 1 5 - 1 5 0 2  

4 7 0 0 - 1 5 - 2 7 0 2  

O T Y  

1  

1  

1  

1  

, 2 , 
I 

1 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO, IHY 

RI7 R30 Rli Rile RES,C,I/IIW,IO%,10K CB1031 A-B 4705-16-1002 4 
RCI04-310AB 

RI9 R211 R28 R2'1 RES,C,I/IIW,5%,100K CFI/II-IOOK ASE 11700-15-1003 II 
RC103-1I10 

R21 RES,C,1/4W,5X,18K CFI/II-18K ASE 11700-15-1802 1 
RC103-318 

R22 RES,C,I/IIW,5X,62K CFI/II-62K ASE 11700-15-6202 1 
RC103-362 

R23 RES,C,1/4W,5X,560K CF1/4-560K ASE 4700-15-5603 I 
RCI03-456 

R25 RES,C,1/4W,5X,IM CFI/4-IM ASE 4700-15-1004 I 
RC I OJ-51 0 

R32 RES,C,I/IIW,5X,IK CF114-1K ASE 4700-15-1001 I 
RC103-210 

RlII RES,C,I/"W,IOX,IOM CB1061 A-13 "700-16-1005 I 
RC1OIl-610 

R35 RII3 R52 RES,C,I/IIW,5X,100 CFI/II-IOO ASE 11700-15-1000 3 
RC103-110 

RIIO R47 RES,C,1/4~,5X,220K CF 1/4220K ASE 4700-15-2203 2 
RC103-422 

I R4i? R55 RES,C,1/4W,5X,6,BK CFI/11-6,8K ASE 4700-15-6801 2 I 
RC103-2b8 

WAVETEK TITLE ASSEMBL Y NO. REV 
S~P RATE, HIM 11111-00-0002 B 

PARTS LIST PAGE: .~ 

I REFERENCE Df SIGNAlURS PART DESCRIPTION QRIG-HFGR-PART-NU MFGR WAvETEK NO, tHY 
I 
i 

i RII" RES,C,I/IIW,5X,I?K CF 11II-12K ASE 4700-15-1202 I 
I RCI03-312 I 
I 

R46 RES,C,1/4w,5X,39K CFI/4-HK AS!: 4100-IS-3'102 I 
Re I 03-339 

R49 RES,C,1/4~,5X,II70 CF1/4-Ll70 ASE 'I/OO-IS-u700 I 
RC103-147 

R50 RtS,C,1/4W,5X,15K CFI/U-15K ASE 4700-15-ISO'! I 
RClo3-315 

1<54 R5b ~ES,C,1/4~,5X,27K CFI/4-nK ASE. 4700-IS-2702 
i 

C 
~CI0:S·327 I 

I 
I I 

WAVETEK TITLE ASSEMBL Y NO. REV 
SWP ~ATE.MIH 1114-00-0002 !l 

PARTS LIST PAGE: iI 



R E F E R E N C E  D E S I G N A T O R S  P A R T  D E S C R I P T I O N  O R I G - M F G R - P A R T - N O  I MFGR I WAVETEK NO. 

C 0 1  C 0 7  COA C 0 9  C l Z  
C l 4  C I S  C l b  C 1 7  C 2 0  

C 0 2  C o b  C l l  noc 

P L S S Y  

S P R  

S P R  

TG-SZO 

b O U 1 2 1 M  

A-H 

MOC 1 C l l  

C H I  C R 2  C H 3  CRU C H 5  
C R b  C H 7  C R 8  C H Y  

, 0 0 1  U U 2  

D I O D E  U R O O O - 0 0 1  P-C 

w-I 

M O T  , 0 0 3  UOU 1907 OOR 0 0 9  T H A N S  0 8 0 0 0 - 0 0 9  
' (411 I J l b  0 1 7  1319 

1 ASSEMBLY NO. 
1 1 1 4 - 0 0 - 0 0 0 2  WAVETEK 

; PARTS LIST 

P A R T  D t S C R I P T I O N  

TITLE 
SWP R A l t r M I H  

O R I G - M F G R - P A R T - N O  MFGH / h A V E T E K  NO. 

0 0 5  0 1 4  

0 O h  0 1 5  

M I 0  1 ~ 1 2  0 1 3  14 lH 

H O l  M O Y  

T R A N S  Q A 0 5 4 - 5 8 0  

TRPNS O H 0 0 0 - 0 1 0  

I U A N S  l J A 0 3 R - 5 ' 4 1  

R t S , C , l / U w , 5 % , 2 2 0  
R C l O 3 - l 2 ?  

H F S I C , ~ / U ~ ~ S % P P . ~ K  
H C 1 0 3 - 2 4 7  

R k S , C o  I / U H , S X t U 7 K  
R C 1 0 3 - 3 4 7  

R E S , C 1 1 / 4 * t 5 % , 1 8 0 K  
R C I O 3 - 4 1 8  

P l l T , l O K . R P 1 2 9 - 3 2 0  

H ~ S , C I I / U W , S % , ~ % K  
RC 1 0  3 - 3 2 ?  

H ~ S I C , ~ / U W ~ ~ O % ~ S . ~ Y  
R C 1 l ) U - 5 5 6  

H E S , C r l / 4 d r 5 % , 4 7  
H C 1 0 5 - 0 4 7  

R L S r C r l / U d , S % r b 8 K  
HC 1 0 3 - 3 6 8  

H E S I C , ~ / ~ W I S X , ~ O K  
H C 1 0 3 - 3 1 0  

2 N 5 4 5 8  

T O 1 0 1  

2 N J H S U A  

C F  1 / 4 - 2 2 0  

~ ~ ' 1 / 4 - 4 . 7 K  

C F l  / 4 - 4 7 K  

C F 1 / 4 - 1 8 0 K  

3 b O S 2 0 3 H  

C F  1 / 4 2 2 K  

C i 3 5 6 S l  

C F 1 / 4 - 4 7  

C F 1 / 4 - b 8 K  

C F I  / 4 - 1 0 K  

M U 1  

S P H  

G - t  

A S €  

A S €  

A  SE 

A S t  

C  TS 

ASE 

A-H 

A S t  

A S €  

A S €  

R 0 2  Y O 3  K O 5  U l l  H 1 4  
R J 7  

H 0 4  R 1 1  H 1 H  R 1 3  H 3 R  
R 3 9  H 5 3  

R o b  

ASSEMBLY NO. 
lllU-00-0002 

P A C E :  2  

WAVETEK TITLE 
SUP H A T E , Y l H  

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NQ MFGR WAVETEK NO, QTY 

COl C07 COA eoq el2 eAP,F ,T "b,SPF FA5C-bS'I2 A-B 1510-30-lb8q 10 
(14 CI5 Clb el7 C20 (FI02-RbA 

(02 COb ( II CAP,CER,470PF,IKV bOUlI7lM MDC 1510-10-1471 3 
CD102-147 

(03 CAP,FILM,,15MF,100V bOCI511KIOO PLSSY 1510-bO-7154 I 

COli CAP,CER,IOPF,IKV 10rCC-(,)10 SPR 1510-10-0100 I 
CDIOI-OIO 

COS CAP,eER"OOIMFO,IKV SGAOIO SPR 1510-10-1102 I 
C0102-210 

CIO CAP,CER,,02UF,SOv TG-S20 SPR ISI0-10-2203 I 

(13 CAP,CER,l20PF,IKV bOUI21M MDC 1510-10-1121 I 
CD102-112 

CIB Clq CAP,F,T,,1I70PF FA5C-1I712 A-/j ISI0-30-0471 2 
CFIOI-11I7 

(21 CAP,CER"OIMF,IOOV 68UI03M MDC 1510-10-2103 I 
COI03-310 

Cf<1 CR2 CR5 CR4 CRS DIODF l)ROOO-OOI 1~4001j p-c II!!Ob-01-40011 'I 
CRb CR7 CRA (R'I 

, QOI \,IU2 TRANS,M/PR,2NSII.,8 QBOOO-OIII w-I 4'1'18-00-0002 I 
i OT':2:4'101-0S-4580 

IJ03 1104 Il07 1,108 fJO'l TRANS (,l8000-00'l MPS3102 MOT 1I'102-0~-7020 'I 
! (HI Illb QI7 Ill'l 
i 

i , 
l 

W'AVETEK TITLE ASSEMBL Y NO. REV 
SWP RAH.,MIH 1114-00-0002 B 

: 
PARTS LIST PAGE: I 

i REFtRENCE IJtSIGNATORS 
I PART I)~S(RJPTJON ORIG-MFGR-PART-NO MFGR IdVETEK NO, QTY 

! 
I 

i 005 1,114 TRANS OA054-S80 2"1511.,8 MUT 1I'101-0S-4580 2 

QO .. lJI5 TRANS QflOOO-OIO I TDIOI SPR 11'102-00-1010 2 

fll () 1,12 (J13 IJI H IRANS IJA0311-541 2rHBS44 G-E 4901-03-85111 II 

~Ol kO'! RES,C,1/4~,SX,220 CF I 111-270 ASE 11700-IS-2200 2 
RCI03·IU 

R02 R03 RO., kll 1<14 R~S,C,1/4w,Sx,4,7K CF'I III-II , lK ASE 4700-15-4701 b 
1'137 RC103-247 

kOIl RH RIH fiB 1<38 RES,C,1/4W,5%,1I7K CF1/4-117K ASE 4700-15-11702 7 
RH ,,5:, RC103-347 

ROb RES,C,I/II~,5X,180K CFI/II-180K AS!:. 11700-15-1803 I 
1'1(103-418 

R07 fl20 R41 ,,4" POT,20K,RPI29-320 3bOS203H CTS IIbI0-00-1203 II 

RIlB R~b R21 1<36 RES,C,1/4W,SX,22K CFI/422K ASE 11700-15-2202 4 
RC103-322 

RIU RES,C,1/4w,IO%,5,6~ C8S651 A-fi 11700-110-5604 I 
Re 11)4-.,56 

1<12 R57 RES,C,I/II.,S%,47 CF1/4-47 ASE 1I/00-IS-4709 2 
RCI05-047 

1<15 RlS,C,1/4~,SX,b8K CFI/Q-bIlK ASE 4700-15-b802 I 
RC103-3b8 

Rib 1-<51 i<ES,C,1/4W,r,X,IOK CFI/4-IOK ASE 11700-15-1002 ~ 
RCI03-HO 

W'AVETEK TITLE ASSEMBL Y NO. REV 
SWP I<ATE,MIH lIIQ-OO-OOO2 I:! 

PARTS LIST PAGE: 2 



H E F E H t N C E  P t  Sll;hrATORS I P A N T  D E S C R I P T I O N  U R I C - M F G R - P A R T - N O  

F A 5 C - 6 8 9 2  

M F G H  

A-H 

WAVETEY NO. 

1 5 1 0 - 3 0 - 1 6 8 9  

Mi)C 

SPH 

S P H  

0-C 

C l h  C?O 

C 1 1  C 2 I  

REV 
H 

ASSEMBLY NO. 
1 1  l u - 0 0 - 0 0 2 9  

P A 4 t :  1 

WAVETEK 
PARTS LlST 

Q r Y 

2 

2 

1 8  

3 

b 

1  

6 

2 

4 

1  

u 

V 

REV 

H 

TITLE 
SWP U H I V t , M 2 h  

S P H  

M I 1  I I W A  4 S  WAO5I)-H*O 

l u  T 

n i t  

ASSEMBLY NO. 

I 1  1 4 - 0 0 - 0 0 2 9  WAVETEK 
PARTS LlST 

TITLE 

snP ~~t i~vt . , * lc?n 

I 
i 

i 

REFEl<tNCE N.SIGNATOI<S 

COl CO~ COO; COb C07 
CI4 

CO2 

C03 

COl:! 

COil 

CIO CII CI5 CIt< CIQ 
en 

CI2 

C! ~ 

ell> C20 

C II C21 

C23 C2U 

WAVETEK 
PARTS LIST 

REFf- R~ NCE [l~SIGNAlllfiS 

(2') U6 

en U/\ 

Oiol (flO? ChO~ (><04 
(POh (WO} u«)" C"'IO 
UII ~ CRI4 CRI'> CRI" 
CRI7 (><IH C><I" CR.!O 
CfI~1 (RN 

flO I I"/OLJ "II-! 

1102 lJO ~ !.j\)L., (Jilt> IJ 07 
Ill" 

(lOR 

1J()'1 'lill ,II I Ill'> Iii ~ 
(lJ 7 

[41 2 'l21 

fJI \ (.I1'J tJi?fl Il?" 

fl2 ~ 

NOI >12'1 "~4 k~'" 

1<02 1<19 1<52 k\.$ klu 
fib2 I.t 7 I fllr; 1'11'1 

WAVETEK 

PARTS LIST 

PART DESCRIPTION 

CAP,F.T.,I>.RPF 
Cf-102-flbl:l 

CAP,CER, 120PF, IKV 
CI)IOc-112 

CAP,CER, 10Pf-, IKY 
(;0101-010 

CAP,CtR, 15f'f-, IKV 
CDIOI-015 

CAP,~-C,2.~PF,IU% 

CGIUI-224 

CAP,f.T.,47uPF 
C'IOI-147 

CAP,Ctl<,c5PF,IKV 
COIOI-O<'5 

CAP,Q-C, 10PF, 10;(, 
tGl01-~10 

CAP,TANr,IOMF,i.''>V 
Cl120-010 

CAP,CtN,a70PF,IKV 
CDI02-l ln 

CAP,ClR,.OI~F,IUOV 

C[)IO~-310 

TITLE 
Swp IlNIH,"'cH 

PARI [ltSCwIf' J IUN 

CAP"l.C.,5.9PF 
C';101-.!59 

CAP,~LtCI'\"'F,2~v 

U 120-01l1 

LlIOI)~ IlNUOO-OOI 

TRANS (1);000-0 I 0 

T ><ANS-'JAlH'>-'>Ol) 

IflAIJS 'lAO~h-4/J0 

II<A <5 ,JAOS4-h I U 

I.-/A "S flHIlO'J-O II 

PH ,<S (,I A 0'>0-/:1'11) 

IfH t,S l,flOOU-Oll'l 

~~S,C,t/4~,~,,1~OK 

><CIOI-4\c1 

~tS,C,1/u~,~%,/~.7~ 

I<C 1 ')3-1'] 7 

TITLE 

SWP IlK I Vt., "eM 

i 

URIG-MFGR-PART-NO 

FA,)C-bl:l'l2 

60UIi.'IM 

lorcc-Qlo 

IOrCC-11I5 

QC-2.4PF 

FA'>C-471t' 

6UCOGi.''>OJ 

fJC-1 Uf'F 

Ibi.'Dlv6tilOZ,)IJ02 

601H71'" 

6AIJI 05', 

ASSEMBL Y NO. 
1114-<)O-flO.!'1 

ORIG-M~GW-PA~T-NJ 

IlC-5. '1f'F 

Ih.!1l I 0')x'102'>,l(':" 

I ,~4001' 

fLlI 0 I 

2 ~42'>'J 

t? I\j .s 0 I~ I~ 

2N'>461 

I IJ" I) I 

2N"')H~ 

HPS HOc 

CF I/Il-I')I)~ 

MFGR 

A-t! 

MDC 

SPR 

Sf'" 

Q-C 

A-H 

MDC 

(l-C 

SPR 

MIJC 

~IJC 

"'.GK 

'l-C 

S~>l 

p-c 

Sf'1< 

• elJ 

Fe,J 

~ III 

sp", 

M'J I 

"ul . ~ .. 
CF 1/,,-, •• 1" AS. 

ASSEMBL V NO. 

1114-,)O-O[Jc'l 

PAGf: " 

WAYETE~ NO. 

1,)10-30-lb6'1 

1')10-10-11,>\ 

l')lu-IO-OIOO 

1510-10-01')0 

1,)10-~0-O249 

I'> I 0-30-04 71 

1510-10-020;0 

1510-40-0100 

1')10-21-7100 

1510-10-1471 

1'>10-10-2103 

wAVETE~ IIIJ. 

1.,IU-40-059'1 

1'>10-21-70\0 

4HOb-0!-UOO4 

1.9U2-0,1-1 0 111 

4"UI-U4-2'>00 

<1'101-03-6440 

'.'101-0')-46 I 0 

4'10<'-00-4010 

4'i01-0':>-OR~O 

4qI)2-0~-7u20 

4 70U-I'J-10() I 

4100-1<;-117£1\ 

QTV 

b 

I 

I 

I 

I 

b 

I 

I 

2 

2 

2 

REV 
H 

QTY 

2 

.! 

Itl 

~ 

6 

I 

6 

.! 

4 

I 

~ 

'I 

REV 

H 



REFERENCE OkSIGNATOHS 

R03 Hb3 

ROU HZ1 R57 Hb4 

Rob ROB H23 HZ5 

R07 R10 R2U H27 Hbh 

HOV HI3 HI7 HZ6 H31 
R72 H76 HUO RV5 

el1 

RlZ HI8 

H14 HI5 Rlh 

H20 R83 HBV 

R2R 

R3O R4l H87 

MFCH 

ASE 

AS€ 

A 

Abt 

BEK 

ASE 

A t  

U-I 

ASt 

ASt 

AS€ 

HtFERENCE 1~ESlG)rATUWS 

H35 R3b H57 U3R 

u56 

R58 U5V U60 HbY U13 
R 7 7 

Ubl Hh7 

HbH 

H70 H7U H7k 

R82 HH8 

R84 HV2 

R85 Rkb 

RV 1 

PAHT DESCRIPlION 

RESrC,1/4Nr5XeZ7K 
HC103-327 

R ~ S I L I ~ / U W , ~ X I ~ ~ K  
KC 10 1-347 

HES,Ct1/4W,5%,100 
WC103-110 

W E S I C , I / U W I ~ % I ~ O K  
HCIOJ-310 

PUT120K,HP150-320 

HtS,C,1/4W,5%,53K 
UCl03-$33 

R € S I C , I / U W ~ ~ % I B ~ O K  
HC105-447 

RtS,SET,3-l78U,l/Bw 
UTY:3:47Ol-03-1783 

HESIC,~/~W,S%,B.~K 
RClO3-282 

RkS1C,l/UWr5%r82K 
HCIOJ-5R2 

H ~ S I L I I / U ~ ~ S X ~ U ~ O  
HC1113-147 

PANT I>tSCUIPTION 

HtSoCo 1/44,5X12..?K 
nc 1 o 5-222 

R ~ S I C ~ I / ~ W ~ ~ % P I M  
HClO3-510 

WtS1C11/4*r5%,10~ 
HLlO3-610 

RtS,C11/4k,5%11O 
r)L1UJ-OlO 

HtSvC,1/4h,5X,U7 
UClO3-0u7 

HtSpC,I/4w,5X~lHK 
HC105-318 

H ~ S I C I ~ / ~ W I ~ X , ~ O O  
HL103-156 

HESrL,1/4W,5X14.7 
UC105-H47 

RFSlbkT12-IOK11/R~ 
~J1Y:2:u701-V3-1002 

RtS.'4F,SET,MAICHED 
CUNSISI:479Y-00-0001 
IHHU:0002 

UES,MF,1/8*rlX~19.1K 
PART UF 4789-00-0003 
Q T Y : I ~ u ~ o ~ - 0 5 - 1 9 1 2  

ORIG-MFGR-P4HT-VO 

CFl/U-2.ZK 

CF 1/4-14 

CHI065 

CF1/4-10 

CFl/U-41 

CF1/0-IBK 

CF1/4-560 

CF1/4-4.7 

RK000-001 

UX000-004 

4 7 9 9 - 0 0 - 0 0 0 1  

wAVElEK NO, 

4700-15-2702 

4700-15-4702 

4 1 0 0 ~ 1 5 ~ 1 0 0 0  

4700-15-1002 

4610-00-2204 

4700-15-3302 

U700-1S-U705 

4789-00-0001 

4100-15-8201 

4100-15-8202 

4700-15-4700 

ORIG-MFGR-PART-NO 

CFl/U-27K 

CF 1 /U-U7K 

CFI/J-l0W 

CFlI4-10K 

49PRc'OK 

CFl/U-3 JK 

CF 1 /4-4 IOU 

RX000-002 

CF114-8.ZK 

CFlIU-82K 

CF 1/4-410 

WAVETEK 
PARTS LIST 

Q T Y  

2 

4 

4 

5 

9 

1 

2 

1 

3 

1 

3 

ASSEMBLY NO 
1114-00-UO20 

PAGt: 3 

TITLE 
SuiP OHIVtr@l2H 

Mk6U 

Abt 

ASt 

A -  

ASt 

ASE 

ASt 

ASt 

P S t  

N-I 

W - 1  

W-I 

REV 

H 

REV 
H 

ASSEMBLY NO. 

1114-00-0029 

PAGk: 4 

WAVETEK 
F%wrs LIST 

d4VEIEU NO. 

4100-15-2201 

4700-15-1004 

4100-15-1005 

4100-15-1009 

UI00-15-4709 

4100-15-1802 

4700-15-5600 

4700-15-4708 

4169-00-0OOU 

4789-00-0003 

4 7 9 9 - 0 0 - 0 0 0 1  

TITLE 
SWP DRIVE, M2H 

O T Y  

4 

1 

6 

2 

1 

3 

2 

2 

1 

1 

- 

REFERENCE OESIGNATORS PAIn DESCRIPTION ORIG-MFGR-PART-NO MFGR wAVE1EK NO, QTY 

R03 Rb3 RES,C,l/q~,~X,~7K CFl/4-27K ASf '1700-15-2702 2 
RCI03-327 

R04 R~I R':>7 Rb4 RES,C,1/4W,5X,47~ CF 1I4-1.17~ ASE. 4700-15-4702 /j 

RCtOS-31.17 

ROb R08 [.<23 R25 RES,C,1/4w,5X,100 CFI/'l-IOO ASE 4100-15-1000 4 
RCI05-IIO 

R07 RIO fi24 R27 RbI> RES,C,1/4W,54,IOK CFI/4-IOK AS~ 4700-15-1002 5 
Re103-310 

[.<o~ IH3 fll7 R<!b 1<3\ PUT,20K,R~130-320 1l9PR20K B[K 4blO-00-220S 9 
R72 fi71> RtlO Rq~ 

fill RES,C,1/4",5X,33K CFI/4-BK ASE 4700-15-3302 1 
RCI03-.SH 

fil.! R18 RES,C,1/4",SX,470K CFl/4-470K ASE. 4700-15-4701 2 
RCI03-447 

1'14 RI':> Rlt> RES,SE1,3-17RK,\/8w RXOOO-002 "-1 4789-00-0001 I 
QTY:3:4701-03-17B3 

R20 R83 k89 RES,C,1/4",5~,8,2K CF \l4-8,2K ASt "lOO-15-8201 3 
RCI03-282 

R28 R,-S,C,1/4w,5X,82K CF1/4-82K A 51:: 4700-15-8202 1 
RCI03-5R~ 

R30 Rill R87 RlS,C,1/4.,51,.70 C1'1/4-410 ASE 4700-1'>-4700 3 
flClll3-la7 

WAVETEK TITLE ASSEMBL V NO. REV 
Sw~ O~IVE"12H Illa-oo-uo.!q H 

PARTS LIST f.lAGE:.: ~ 

R/:FERENCE l'ESlbNATURS PAI;T i)tSCflIPTIIJN ORIG-MFG~-I'ART-~O M~ (;1< wAVEIEK NO, (,lTV 

RJ'> R31> R37 R3f1 ~tS.C.1/4~,5%,.!,2K C~ 114-2,2'" ASI:. 4/00-15-2201 4 
><CIO~-222 

R'>b RtS,C,1/4W,S.,IM CFI/4-IM AS!; 4700-15-looa 1 
RCI03-<;10 

R':>fl fI'>'I 1<60 1<0'1 .H3 REs,C,l/aw,':>',IO~ CI'\IOn~ A->i 4700-15-100<; b 

R77 RU03-oI0 

"bl Rb7 RtS,C,1/4w,'l%,10 CFl/a-IO ASf. 4100-1,-1009 2 
RCl03-ulO 

Rb8 I<tS,C,1/4~,,>%,a7 CFI/"-47 ASE 4100-1.,-"70Q I 
I-(CI03-047 

fl70 R74 fl71! Rts,c,l/aw,~',IRK CFl/a-18K ASE 4700-15-1802 3 
RClo~-318 

R82 R!l8 RES,C.1/4W,S%,SoO CFI/Il-~bO AS/: 4700-15-ShOO 2 
RCI03-I'>b 

R84 ~'I2 RES,C,1/4W,,>,,4,7 CF1/4-4,7 ASE 4700-15-4708 2 
RCIO.$-i<47 

R85 Rt;o RES,StT,2-IOK,1/8w RxOOO-OoS w-1 "'tl9-00-0004 I 
~lY:2:4701-U3-1002 

Rf:S,MF,SET,MA1CHED RXOQO-OO4 \oj-I 4789-00-0003 I 
CUNSIS1:479~-OO-00OI 
IHRU:0002 

R91 RE.S,~h liS", 1%, IQ.1K 4799-00-0001 vl-l 4799-00-0001 -
PART UF 4789-00-0003 
Q1Y:114701-03-1912 

WAVETEK TITLE ASSEMBL Y NO. REV 
SWP I)R 1 vI:, M2H 1114-00-0029 H 

PARTS LIST PAGtl " 



RtFE~ENCE DtSIGNATONS 

"90 

R93 ,,94 

R'Ib 

WAVETEK 

PARTS LIST 

PART DESCRIPTIoN 

~tS,MF,I/H~,I%,21.5K 

PA"T OF 478'1-0<)-OOOS 
~IY:l:q701-U]-~!52 

"tS,C,l/qW.~X,I~K 

RC10]-SI5 

RtS,C,l/q',5X,I.2~ 

RCIOS-~12 

TITLE 
::;~p IlNIVf ..... t!rl 

4799-00-0002 

C~ lIq-!~K 

CF j/q-! .2M 

ASSEMBL Y NO. 
111~-OO-uf)c'l 

MrG~ 

W-J 

ASt 

ASt 

4799-00-0002 

q700-15-!~O" 

4700-1.,-1<'04 

(,IIY 

-

c 

1 

REV 
rl 



I REFERENCE OESIGNATORS I PART D E S C R l P T I O N  ORIG-MFGR-PART-NO 1 MFGR 
I 

WAVETEK YO. 

1 5 1 0 - 3 0 - 3 5 0 1  

1 5 1 0 - 1 0 - 2 2 5 3  

1 5 1 0 - 3 0 - 1 6 8 9  

1 5 1 0 - 2 1 - 7 1 0 0  

1 5 1 0 - 1 0 - 2 5 0 3  

1 5 1 0 - 3 0 - 0 0 7 1  

1 5 1 0 - 2 0 - 4 1 0 1  

1 5 1 0 - 1 0 - 2 5 0 2  

1 5 1 0 - 1 0 - 1 4 7 1  

1 5 1 0 - 1 0 - 1 1 2 1  

4 8 0 7 - 0 1 - 0 0 6 2  

4 a O b - 0 1 - 4 0 0 4  

4420-5OOPF 

TG-S25 

F A 5 C - 6 8 9 2  

1 6 2 D 1 0 6 X 0 0 2 5 D D 2  

TG-S5O 

F A 5 C - 4 7 1 2  

T E 1 2 1 1  

TG-DSO 

60UU71M 

6 0 U l Z l M  

l N 8 2 4 G  

1 N U 0 0 4  

AER 

SPR 

A-t3  

SPH 

SPR 

A-8 

SPR 

SPR 

M l)C 

MDC 

G- I 

P-C 

I C 0 3  C 0 4  C 0 5  C o b  C 0 9  CAP,F.T.,6.8PF 
C 1 0  C l l  C 1 3  C 1 8  C F 1 0 2 - R 6 8  

C 0 8  C 1 4  C I S  C 1 9  CAPICER,,O~MFI~OOV 
C D l O 3 - 3 5 0  

I CROZ CR07  1 D I O U E  O G 1 0 0 - 8 2 1  

I c A 0 3  

REV 
E 

D I O D E  D R 0 0 0 - 0 0 1  

WAVETEK 
PARTS LIST 

ASSEMBLY NO. 
1 1 1 4 - 0 0 - 0 0 2 7  

PAGE: 1  

TITLE 
MKH PDDEH,MSH 

REFERENCE DESIGNATORS PART D E S C R I P T I O N  

CU04  CH05  CAOb 

0 0 1  UO2 8 0 3  QOU 0 0 5  

0 0 6  U 1 2  

0 0 7  0 0 8  0 0 9  0 1 3  

0 1 0  

U l  1  

4 0 1  H 3 Z  H 3 3  H 4 8  

- - 

DIOOE D P 0 0 0 - 0 4 0  

TUANS 0 A 0 5 0 - 8 8 0  

TRANS 8 8 0 0 0 - 0 1 0  

TRANS Q H 0 0 0 - 0 0 9  

TRANS QAO3R-541  

THANS OAOSU-580 

R ~ S I C I ~ / U W , ~ X I ~ K  
R C l U 3 - 2 1 0  

U E S ~ C ~ ~ / U W I S X I I ~ O  
H C 1 0 3 - 1 1 8  

HES,C,1/4W15%,680 
R C l O 3 - 1 4 8  

R t S , C , 1 / 4 ~ ~ 5 % , 5 6  
KC 1 0 3 - 0 5 6  

H t S 1 C v l / U ~ r 5 % 1 2 2 K  
RC 1 0  3 - 3 2 2  

H k S r C ~ l / U ~ 1 5 % , 2 7 0  
HC 1 0 3 - 1 2 7  

R E S I C ~ I / U W , ~ X , ~ . ~ K  
R C l 0 3 - 2 5 6  

M-A 

MOT 

SPR 

MOT 

G-E 

MOT 

ASE 

A SE 

A S t  

AS€ 

A S t  

A S t  

A  SE 

C F l  /UZr'K 

TITLE ASSEMBLY NO REV 
1 1  1 4 - 0 0 - 0 0 2 1  f 

PAGE: 2  

REFERENCE DESIGNATORS PART DESCRIPTION DRIG-MFGR-PART-NO MFGR IUVETEK "10, GlTY 

COl C2I C22 CAP,FT,SOOPF,20%2S0V 111120-S00PF AER ISI0-30-3S01 3 
CFIOII-ISO 

CO2 CAP,CER,,02SMF,50V TG-S25 SPR 1510-10-2253 I 
CDI03-325 

C03 COli COS COb C09 CAP,F,T"b,8PF FA5C-b892 A-I:! 1510-30-lb89 9 
CIO CII C13 CI8 CFI02-Rb8 

C07 CAP,TANT,IOMF,25V Ib2DI0bX0025DD2 SPR 1510-21-7100 I 
CE120-010 

C08 CIII CIS CI9 CAP,CER,,05MF,100V TG-S50 SPR 1510-10-2503 II 
CDI03-350 

CI2 C211 C2b CAP,F. T ,,1I70PF FA5C-1I712 A-I:! 1510-30-01171 3 
(FIOI-I"7 

Clb Cll CAP,ELtCT,100MF,25V TEI211 SPR 1510-20-11101 2 
CEl05-110 

C20 CAP,CER,,005MF,IKV TG-D50 SPR 1510-10-2502 I 
(DI03-250 

C23 CAP,CER,470PF,IKV bOUII71M MI)C 1510-10-1471 I 
C0102-1117 

(25 CAP,CER,120PF,IKV I>OUI21M MDC 1510-10-1121 I 
CI>102-112 

CRO? CR07 OIOUE UGIOO-821 IN82AG G-I 11807-01-0082 2 

CR03 OIODE OROOO-OOI INII004 P-c IIBOb-01-1I001.1 I 

'WAVETEK TITLE ASSEMBL Y NO. REV 
MIIR AOOER,MSH 111/1-00-0027 E 

PARTS LIST PAGE: I 

RE.fERENCE DE.SIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR ~AVETEI( NO, tHY 

CROll CROS CROb DIODE DPOOO-OIiO MAII7980 M-A 4805-02-0001 3 

(JOI (J02 1<03 Gall GOS TRANS I<AOSO-880 2NS088 MOT 1I'101-05-08~0 5 

QOb tHI? TRANS !;lSOOO-OIO TDIOI SPR 11902-00-1010 2 

flO7 Q08 QOq 013 TRANS [JfjOOO-OOq MPS3 702 MOT 11902-03-7020 II 

GlIO TRANS QA038-5QI 2N38511A G-E. 11'101-03-85111 I 

(,/\1 TRANS QA0511-SMO 2"151158 MOT 4901-0'5-115110 I 

ROI R32 RB !l48 RES,C,1/4W,5X,IK Cf I/II-IK ASE 11700-15-1001 4 
RClu3-210 

R02 RES,C,1/4W,5X,180 CF \111-180 ASE. 1I100-IS-1800 1 
RCI03-IIB 

R03 R3S R3b RtS,(,1/4w,'5t,b60 CF1/4-680 AS!: 11700-15-61100 3 
RCI03-168 

R04 R05 R~S,C,l/lIw,5X,5b CFI/II-~b ASE 4700-15-,)bOq 2 
RC103-05b 

ROb ROB RIO RI3 Rib RtS,C,1/4W,5X,22K CFI/II22K ASE. 11700-15-2202 b 
Rlq RCIOJ-322 

R07 Rl1 RIll RI7 fl20 RE.S,C,l/lIw,5X,270 CFI/II-270 ASE. 11700-15-2700 5 
RCI03-127 

I ROq RI2 RIS flI8 HES,C,1/4W,SX,5,6K CF 1I<1-S.61< ASE '1700-IS-,)bOI 4 

I RCI03-25b 

! 

I 

I 
WAVETEK TInE ASSEMBL v NO. REV 

MI<R AODtR,MC;H 1114-00-o~27 E 

PARTS LIST PAGE: 2 



REFERENCE DESIGNATORS ORIG-MFGH-PART-NO I PART D E S C R I P T I O N  MFGR WAVETEK NO, 

/ ASE 

I ASE 

ASE 

CF 1  / U - 4 7  

C F l / U - 1 M  

REFERENCE DESIGNATORS 

WAVETEK 
PARTS LlST 

PART D E S C R I P T I O N  

ASE 

A S t  

TITLE 
uKR 4 m C R , u s H  

ORIG-MFGH-PART-NO 

ASSEMBLY NO. 
1 1 1 4 - 0 0 - 0 0 2 7  

PAGE: 3 

MFGR 1 WAVETEK NO. 

REV 
E  

4 7 0 0 - 1 5 - 4 7 0 9  

4 7 0 0 - 1 5 - 1 0 0 4  

1  

1  

C F I  1 4 - 2 2 0  

A-8 

A-H 

ASE 

ASE 

I 

TITLE 

' PARTS LlST 

44705-16 -2204  

4 6 1 0 - 1 0 - 7 2 0 3  

4 7 0 0 - 1 5 - 4 7 0 3  

4 1 0 0 - 1 5 - 2 2 0 0  

ASSEMBLY NO. 

1 1 1 4 - 0 0 - 0 0 2 7  

PAGE: 4  

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR ~AVETEK NO, QTY 

R21 R2'1 RES,C,1/4W,5%,l,lK CFII4-l,lK ASE 4 700-15-:nO 1 2 
RC101-2B 

R22 R23 R28 R31 R34 RES,C,1/4W,5%,IOK CFI/4-IOK ASE 4700-15-1002 7 
1151 R52 RCI03-310 

R24 R38 R50 RES,C,1/4W,5%,4,7K CF 1114-4, 7K ASE 4700-15-4701 3 
RC103-247 

R25 RS4 R55 RS6 RES,C,I/4w,5X,47K CFlliI-il7K ASE 4700-15-4702 II 
RC103-347 

R2b 1<40 RES,C,l/ilW,5X,2,2K CF1I4-2,2K ASE 4700-15-2201 2 
RCI03-222 

R27 RES,C,l/ilW,S%,220K CFI/4220K ASE 4700-IS-2203 I 
RCI03-422 

R30 RES,C,1/4W,S%,1.8K CFI/4-I,BK ASE 4700-IS-1801 I 
RC103-216 

R37 Rl'l R4'1 RES,C,l/ilw,5X,2,7K CFlliI-2,7K ASE 4700-15-2701 l 
RCI03-227 

R42 RES,C,1/2W,5%,47 E84705 A-Ii 470S-25-470'l I 
RCl 05-047 

R43 RES,C,1/4W,SX,47 CF1/4-il7 ASE 4700-15-470'1 I 
I;Cl03-0il7 

R44 RES,C,1/4W,5X,IM CFI/4-IM ASE. 4700-IS-1004 I 
RCIOl-510 

WAVETEK 
TITLE ASSEMBL Y NO. REV 

MKR ADDER,M5H IlliI-00-0027 E 

PARTS LIST PAGEl 3 

REFEf<ENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTY 

R45 RES,C,l/ilW,IOX,2,2~ CB22~1 A-Ii 4705-lb-220il I 
RC I 04-S22AB 

R46 POr,20K WA2G032S-203MA A-tl 4610-10-720' I 
RPI2i1-l20 

R47 ~ES,C,1/4W,5X,470K CF 1Ii1-iI 70K ASE 4700-IS-4703 I 
RCI03-i1i17 

k53 RES,C,1/4W,SX,220 CF1/4-220 ASE 4700-15-2200 1 
RCIOl-ln 

'II RES,C,1/4W,5X,IOO CFI/4-IOO ASE 4700-15-1000 I 
R(;I03-IIO 

i 
I 

, 
I , 

WAVETEK 
TITLE ASSEMBL Y NO. 

~ 
MKt< AODlR,M5H 1114-00-0027 

, 
PARTS LIST PAGE: 4 



WAVETEK NO. I MFGR 
' 

REFERENCE DESIGNATORS 1 PART D E S C R l P T I O Y  

AER 

RMC 

AER 

A-8  

1 - 8  

MDC 

TRLr 

0-C 

W - I  

Q - c  

MDC 

C l b  

C 1 7  C 3 3  C 3 4  

C2O 

c 2 1  c 2 4  CAP.VALlIE DETERMINED 
I N  C A L I B R A T I O N  

WAVETEK 
PARTS LlST 

TITLE 
S d P  OSCIMVH I ASSEMBLY NO. 

1 1 1 4 - 0 0 - 0 0 0 3  

PAGE: 1 

- -- 

ORIG-MFGR-PART-NO 1 MFGR N A V E I E I  NO. RLFEUENCE DESIGNATORS 

SPH' 

PART D E S C R I P T I O N  

SPR 

SPH 

CROl  CRO2 C R 0 3  CH04  
CUO5 

S-T 

S-C 

A S t  

J O l  5 0 2  COYN J F 0 0 0 - 0 0 5  

RF CHOKE 

CHOKE, 1MHv 1 0 %  
L A O 0 5 - R 1 0  

F E R R I T E  CHOKE 
L A 0 0 9 - 0 0 4  

WAVETEK 
PARTS LlST 

TITLE 
SdP OSCpM9H 

1 ASSEMBLY NO. 
1 1 1 4 - 0 0 - 0 0 0 3  

I PAGL: 2 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAvETEK NO, (.lTY 

COl C03 C07 C08 C09 CAP,FT,SOOPF,20X250V 111120-S00PF AER 1510-30-3501 II 
CII CIII CI8 CI9 C2S CFI04-150 
C27 

CO2 CIO CAP,CER,IOOPF,IKV CNI500 RMC 1510-10-5101 2 
CDIOS-IIO 

COli COS CI2 eAP,FT,CER,100PF,20X 41120-IOOPF AER 1510-30-3101 3 
eFIO/l-IIO 

COb el3 CAP,F,T"b,SPF FAse-b892 A-I:! 1510-30-1089 2 
CFI02-1<08 

CIS C28 C29 00 CAP,F,T,,1I70PF FA5C-4712 A-I:! 1510-30-01171 II 
CFIOt-III7 

Cto CAP,CER,120PF,IKV 00UI21M MOC 1510-10-1121 1 
CDI02-112 

CI7 C33 e34 CAP,TANT,,47MF,50V '/35 TR~ 1510-21-'1470 3 
CEI13-4117 

C20 CAP,Q,C",75PF QC-,75PF Q-C 1510-40-0758 I 
CGIOI-175 

C21 C24 CAP,VALUE DETERMINED CAP,T~IM 1'1-1 1519-'1'1-9'199 2 
IN CALIBRATION 

C22 CAP,Q-C,2.4PF,IOX flC-2. lIPF Q-C 1'>10-40-024'1 I 
CG 101-2211 

C23 C20 CAP,CER,.OIMF,IOOV 08UI u3'" MDC 1510-IO-210~ 2 
CD 1 03-3\ 0 

WAVETEK TITLE ASSEMBL Y NO. REV 
SWP OSC,M'IH 11111-00-0003 1 

PARTS LIST PAIOE: I 

RlFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO I MFGR ~AvErEK NO, QTY 

01 CAP,TANT,IOMF,25V 162DIOl>XOO25D02 SPR' 1510-21-7100 1 
CE120-010 

02 CAP,CER,.05"'F,IOOV TG-S50 SPR 1510-10-2503 I 
CDI0~-350 

05 CAP,CER,.OOI~FD,IKV '5GADIO SPf( 1510-10-1102 1 
CD102-210 

C3b CAP,Q.C.,3.'1pF QC-3.qf'F (j-C 1510-40-03'1'1 I 
CG101-"3'1 

21 CAP,M,e" ,II7PF MC-,'HPF Q-C 1'>1 0-40-14 78 I 
CGIO"-11I7 

CROI eR02 CR03 CROll I.HODE DCOOO-005 BRILIIA J IT 41l8'1-00-0001 5 
CR05 

eR08 CR09 DIODE DGIOO-823 IN82A 5-T 4807-03-0002 2 

JOI J02 CONN JFOOO-OOS 37JR110-1 s-c cllO-03-0002 2 

LOI LU3 CHOKE ,?2MH lOt 06NRUK AS~ 1810-03-0228 2 
LAOOS-RO? 

L02 LOLl LO'i L07 L08 RF CHOKE CHUKE W-l 1819-'1'1-'1'1'1'1 5 

LOb CHOKE, IMH, lOX QBNIROK ASE IBI0-03-0010 1 
LAOOS-RIO 

LO'l L10 FERRITE CHOKE. TIC!55-1 HYT 1810-0')-0001 2 
LAOO'1-004 

i 
i I I I 

I 
WAVETEK TITLe ASSEM6L Y NO. REV 

I 
S~P USC,M'IH 1114-00-0003 r I 

I PARTS LIST I PAGl: 2 
I 



REFERENCE D E S I G N I T O R S  I PART D E S C R I P T I O N  I ORIG-MFGR-PART-NO I *FLR 

FERR. R E A D p L C 0 0 0 - 0 0 9  

TRANS OBOOO-009 

TRANS Q d 0 0 0 - 0 1 3  

TRANS OAOSO-880 

TRANS Q A 0 5 1 - 7 9 0  

TRANS fJAO3R-541 

TUANS UHOOO-011 

T H I N S  0 1 0 5 0 - 5 3 0  

TRANS O A 0 5 4 - 5 8 0  

RFS,C,1/4* ,5%.22K 
RC 1 0 3 - 3 2 2  

P ~ T , 1 0 K p K P 1 2 9 - 3 1 0  

H ~ S I C I ~ / ~ W I ~ X ~ ~ O K  
H C 1 0 3 - 3 1 0  

R E S 1 C ~ l / 4 * r 4 % 1 4 7 0  
4 1 0 3 - 1 4 1  

H E S , C . ~ / ~ U , ~ X , ~ .  7u 
H C 1 0  3 - 2 4 7  

H t S , C , l / 4 r l , 5 % , 1 0  
RC 1 0 3 - 0  1 0  

- - 

FRXC 

MOT 

APX 

Y L I I  

RCA 

G - t  

SPk 

APX 

MOT 

A S t  

C t S  

A  SE 

A  SE 

AS€ 

ASk 

WAVETEK 
PARTS LIST 

r lAVETEK NO. 

1 8 1 3 - 0 0 - 0 0 0 7  

4 9 0 2 - 0 3 - 7 0 2 0  

4 0 0 2 - 0 0 - 4 3 0 0  

4 9 0 1 - 0 5 - 0 8 8 0  

4 V 0 1 - 0 5 - 1 7 9 0  

4 0 0 1 - 0 3 - 8 5 4 1  

4 9 0 2 - 0 0 - 4 0 1 0  

QTY 

1 UEFEXENCt VLSIGNATOXS 1 PART D E S C R I P T I O N  

ROR 1179 

WAVETEK 
/ PARTS LIST 

TITLE 
S3P OSCIMVH 

MFGH 

ASE 

CTS 

AS€ 

A-H 

A  SE 

A  SE 

A  SE 

ASE 

ASE 

ASE 

A s k  

Q T Y  

2 

1  

1  

1 

3 

1  

I 

2 

1 

1  

1  

ASSEMBLY NO. 
1 1 1 4 - n o - 0 0 0 5  

PPGEI  U 

REFERENCE DESIGN_TORS PART DESCRIPTION ORIG-MFGR-PAR1-NO HFlOR ;jAVETEK NO. QTY 

20 FERR. 6E4D,L.COOO-OO9 KS-OOI-OOIlB FRXC 11.113-00-0007 2 

QOI 1)04 (J07 100'1 TRANS GSOOO-OO'! MPH 102 MOT 4902-03-7020 4 

Q02 T!lANS QaOOO-OI\ A430 4PX ~q02-00-4300 1 

a03 TRANS QAOSO-B60 2",S 0 81.1 '1llT /l</01-0S-0880 I 

a05 QI" (JIb TRANS QAOr, 1-790 2"'511'1 ReA 41101-0S-1790 3 

QOb III 0 TRANS IlAO~8-541 2N'854A G-t:: 4qOl-0~-8541 2 

(lO8 TI<ANS 1,11'1000-011 T0401 SPR ,,902-00-4010 I 

QII tH2 QII tJIS TRANS (H050-S30 2NS053 A~X 4'l01-05-05~0 'I 

c" I 7 TlUNS QA054-580 ?N511'>8 MOT "'l01-OS-/l5130 I 

ROI RfS.C.1/4~,5X.22K CFI/422K AS!: 4700-15-2202 I 
RCI03-322 

R02 Ill" POT,IOK,R~I"9-310 3bOS103" ers 4bIO-00-1103 2 

R03 RI" 1117 R24 I<ES,C, 1/4W,5,(, 10K CFI/II-IOK ASE 4700-15-1002 II 
"CI03-310 

ROil Rlq In9 >l40 R<l7 HES.C.1/4~,~X.470 CF 1/4-470 ASE 4100-15-4700 b 
1<4" "CI03-141 

flO'> ~O" 1<1'> >Ii''' fill RES.C.1/4w,5X.4,IK CFI/Q-4,IK ASE 1.1700-15-'HOI 7 
1'141 t-?4'1 RC I 0'S-24 7 

R07 1/22 R~S.C.1/4~,~~,10 CFI/4-IO ASE "700-15-100'1 2 
RCI03-010 

WAVETEK J~T~EUSC, MQt; tW'~!lh~~8iJ03 REy 

l PARTS LIST PA(,E: 3 

REFERENCE Df-SIGNATORS PART DESCRIPTION ORIG-MFlOfl-PART-NO MFGR WAY~TEK NO. QTY 

ROB fl;>9 RES,C,I/"w,st,S.bK CFI/4-5.bK ASE 4700-15-51>01 2 
RCIO.3-25b 

R09 por.20K,RPI29-320 }I>OS2031:l CTS 4bI0-00-1203 I 

R II I<~S.C,1/4"'.5X.47K CFI/4-41'" ASE 4700-IS-4702 I 
!lCI03-347 

1-113 PIJT.20K d2GO 32S-20 3,~A A-H 4bI0-IO-720' 1 
RR124-320 

Rib 1<30 I<B RES,C.1/4~.5X,33K CFI/4-HK ASE '1700-IS-B02 3 
l<elo3-,B.S 

fill! RES.C,1/4W,5X,2.2K CFI/4-2.2K ASE 4700-15-2201 I 
flCI03-2?2 

1-<25 R!:S.C.1/4w,5X.I.5K eFI/4-1.'>", ASE "700-15-1501 I 
RctO}-;>t,> 

R2b >l32 RtS.C,1/4w,5%.i'7K CF I/h27K ASE 4700-15-2702 2 
RC103-327 

R2R REs.e.1/4W.5%,3qK CF 1/4-39K ASE 4700-IS-3902 I 
fle103-B9 

R31 RES.C,1/4w,5X,IOOK CFII4-IOOK ASE 4700-115-1003 I 
HC103-410 

R34 RES.e,1/4w.5X,12K CF1/4-12K AS~ 4700-15-1202 I 
>lC103-312 

: 

WAVETEK TITLE ASSEMBL V NO, REV 
SwP OSC.M9H 1114-00-0003 I 

I PARTS LIST 
I PAGEl 4 

I 



C F 1 / 4 - 4 . 7  I ASE 

REFERENCE DESIGNATORS 

CF 1  / 4 - 3 9 0  ASE 

C F 1 / 4 - 1 0 0  ASE 

PART D E S C R I P T I O N  

ASE 

ASE 

ASE 

A-R 

A-R 

REV 
I WAVETEK 

F?AR-fS LIST 

TITLE 
SWP OSC,HPH 

ASSEMBLY NO. 
1 1 1 4 - 0 0 - 0 0 0 3  

PAGE8 5 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR WAVETEK NO, QH 

R3b RES,C,I/UW,5X,4,7 CFIIII-II,7 ASE u700-15-470S I 
RCI03-R47 

R37 RES,C,I/UW,5X,390 CF IIU-:S90 ASE <1700-15-3900 1 
RCI03-139 

RlS R<l3 R<l5 R<I& R51 RES,C,I/<lW,5X,100 CFIIII-IOO ASE 4700-15-1000 5 
RCIOl-IIO 

Rlli! R44 R50 RES,C,1/4W,5X,47 CF1/4-117 ASE 4700-15-4709 3 
RCI03-0117 

R52 RES,C,1/4W,5X,22 CFI/4-22 ASE 4700-15-2209 1 
RCI01-022 

R53 RES,C,1/4W,5%,150 CF1/4-150 ASE 4700-15-1500 I 
RCI03-115 

R54 RES,C,1/4W,10%.IOM C8101>1 A-S 4700-11>-1005 1 
RCI04-I>IO 

18 RES,C,1/4W,IOX.4.7K C8<1721 A-S 4705-11>-4701 2 
RC I 04-24 JAB 

22 RES.C.1/4W,IO%.IOK CI:II031 A-H 4705-11>-1002 3 
Re104-l10AS 

WAVETEK TITLE ASSEMBl V NO. REV 
SWP OSC.M9H 1114-0Q-0003 I 

PARTS LIST PAGEl 5 



REFEUENCE DESIGNATORS I PART D E S C R I P T I O N  I ORIG-MFGU-PART-NU 1 MFGH I w A v E l E l  NO. 

MDC 

AEH 

C O l  C 1 7  C 2 6  C 2 8  C 3 0  

SPR 

TRW 

SPR 

SPR 

CAP,F,T.r470PF 
C F 1 0 1 - 1 4 7  

SPH 

SPH 

F A 5 C - 4 7 1 2  

ffS5MBLY NO. 
- 0 0 - 0 0 0 4  

P A G E I  1 

A-b 

WAVETEK 
PARTS LIST 

WEFEHtNCE DESIGNATORS 

&jLpEu~ AMPIMIOH 

PART D E S C R I P T I O Y  ORIG-MFGY-PART-NO I MFGU I WAVETEK YO. 

I MOC 1 5 1 0 - 1 0 - 1 3 b 1  

TG-DSO 1 SPU 1 5 1 0 - 1 0 - 2 \ 0 2  

1 MDC 1510-lo-l121 

CHOl  CRO2 C H 0 3  

CROU C H 0 5  CRO6 CH07  

CHOR 

C R 0 9  C H l O  

J O 1  5 0 2  

L O 1  L O 4  L O 5  L O 9  L 1 1  

MOC 

D I O D E  D P 0 0 0 - 0 5 0  

1 5 1 0 - 1 0 - 3 U 7 0  

D I O D E  D R 0 0 0 - 0 0 1  

APX 

H-P 

P-C 

CONN J F 0 0 0 - 0 0 5  

4 8 0 5 - 0 2 - 0 0 0 2  

4 8 0 3 - 0 2 - 0 0 0 4  

4 8 0 9 - 0 2 - 0 0 0 1  

4 8 0 6 - 0 1 - 4 0 0 4  

F E R R I T E  CHOKE 
L A O O 9 - 0 1 0  

S-C 

HYT 

L O 6  L O 7  LOB L 1 0  

2 1 1 0 - 0 3 - 0 0 0 2  

1 8 1 0 - 0 5 - 0 0 0 2  

F E R R I T E  CHOKE 
L A 0 0 9 - 0 0 4  

P1SS'4M,BoLo'-106 0  4  

P A G E I  2 

WAVETEK 
PARTS LIST 

U T J I ' P ~ U T A H P , M ~ O H  

REFERENCE DESIGNATORS PART DESCRIPTION DRIG-MFGR-PART-NO MFGR WAVETEK NO. GTY 

COl C17 C26 C28 C30 CAP,F.T.,1I70PF FA5C-II712 A-tl 1510-10-0471 5 
CF101-1117 

CO2 C27 C2q ell CAP,CER,.OIMF,IOOV 68UIOlM MDC 1510-10-2101 4 
CD103-310 

C03 C04 CAP,FT,500PF,20X250V 111I20-500PF AER 1510-30-3501 2 
CF101I-150 

COS CAP,CER,.025MF,50V TG-S25 SPR 1510-10-2253 1 
Cll103-325 

COb C07 C08 CIS CAP,TANT,.1I7MF,50V '135 TRW 1510-21-9470 II 
CE 113-£147 

COq C13 CIII C23 CAP,TANT,IOMF,25V 162DI06X0025DD2 SPR 1510-21-7100 4 
CE120-010 

CIO CAP,CER,15PF,IKV IOTCC-GI5 SPR 1510-10-0150 I 
CD101-015 

CII CAP,CER,£I.7PF,IKV IOTCC-VII7 SPR 1510-10-01179 I 
CDIOI-RII7 

CI2 CAP,CER,IOPF,IKV 10TCC-GIO Sf'R 1510-10-0100 I 
COIOI-OIO 

Clb CAP,FT,CER,IOOPF,20X 1I1120-100I'F AER 1510-30-3101 I 
CFlOIl-IIO 

CI8 CI9 C24 C32 C33 CAP,F.T.,b.8PF fA5C-b892 A-I! 1510-30-lb8q 5 
CF102-R68 

I 

I 
WAVETEK OTJ~'pEUT AMP, M I OH tf~~,!BU_NOOO04 REV 

G 

PARTS LIST PAGEl I 

REFERI:NCE DESIGNATORS PART DESCRIPTIO~ ORIG-MFGR-PART-NO MFGR WAVETE~ "10, QTY 

C20 CAP,CER"OOIMFD,IKV 5GADI0 SPR 1510-10-1102 I 
CD102-210 

C21 CAP,CER,3bOPF,IKV bOU3blM MOC 1510-10-13bl I 
CllIOi'-136 

C22 CAP,CER,.005MF,IKV TG-D50 SPR 1510-10-2'>02 I 
C0103-250 

C25 CAP,CER,120PF,IKV bOUI211'1 MOC 1510-10-1121 I 
CUI02-112 

C34 C35 CAP,CtR,200PF,IKV 5GA-T20 SPR 1510-10-1201 2 
C0102-120 

Ob CAP,CER,47PF,IKV bOU2J470,) MOC 1510-10-3470 

I 
I 

Cll104-047 

eROI CR02 CR03 lllODE DPOOO-OSO 5082-3080 H-" £ItlOS-02-0002 3 

CR04 CR05 CROb CR07 OIOOE DCOOO-008 EHl205 APX '1803-02-00011 II 

CRO/\ IJIODE OGOOO-007 S082-2800 H-P 1180'1-02-0001 I 

CROQ C~IO DIOllE DROOO-OOI IN£lOO'l p-c 1160b-01-400£l 2 

JOI J02 CONN JFOOO-005 HJflllb-1 S-C 2110-03-0002 2 

LOI LO£l LOS LOq L11 FERRITE CHOKE T1255-2 HYT 11110-05-0002 5 
LA009-010 

LOb L07 LOB llO FERR ITE CHOKE 11255-1 HYT 11l10-OS-0001 'I 
LAOOq-OOIi 

WAVETEK oTJWUT Nr~,!BN'_ ~Od a 4 REV 
AMP,MIOH G 

PARTS LIST PAGEl 2 



WAVETEK NO. QTY REFERENCE DESIGNATORS 1 PART D E S C R I P T I O N  

APX 

sss 

APX 

MOT 

nor 

SPR 

AS€ 

0 0 1  8 0 2  

0 0 3  0 0 5  0 0 6  

0 0 4  

0 0 7  0 1 0  0 1 1  

0 0 8  

0 0 9  

R O l  R 0 5  R 2 6  

TRANS U A 0 5 0 - 5 3 0  

TRANS 0 8 0 0 0 - 0 1 8  

TRANS 0 8 0 0 0 - 0 1 3  

TRANS 0 8 0 0 0 - 0 0 9  

TRANS 0 A 0 5 4 - 5 8 0  

TRANS Q R 0 0 0 - 0 1 0  

I C F 1 / 4 - 8 2 0  I ASE 

ASSEMBLY NO. 
1 1 1 4 - 0 0 - 0 0 0 4  

1 PAGE: 3 

I 

PART O E S C R I P T I O N  

R E S t C p 1 / 4 W t S X t 5 h  
R C 1 0 3 - 0 5 6  

~ k S 1 C 1 1 / 4 W , 5 % , 5 b O  
H C 1 0 3 - 1 5 6  

HES,C ,1 /4Wf5X,220  
H C 1 0 3 - 1 2 2  

HLS,C , l /U t5%,27  
K C 1 0 3 - Q 2 7  

H E S r C , l / r ) W , 5 % r 4 7 0  
R C l O 3 - 1 4 7  

H E S 1 C v 1 / 4 W o 5 % 1 1 0  
RC 1 0 3 - 0  1 0  

R E S r C , 1 / 4 W t 5 % , 8 2  
KC1 0 3 - 0 8 2  

RESpC,1/4W,5%,1.5K 
U C l 0 3 - 2 1 5  

H E S t C t l / 4 W r 5 % ~ 2 2  
H C l O 3 - 0 2 2  

H t S , C r l / 2 W , 5 % r 3 6 0  
W - I / A C l O 5 - 1 3 6 A R  

K E Y , C r l * , 5 % ~ 1 5 0  
U C 1 0 7 - 1 1 5  

WAVETEK 
PARTS LIST 

MF GH 

AS€ 

A SE 

ASE 

ASE 

ASE 

ASE 

ASE 

ASE 

ASE 

A-d 

A-I3 

TITLE 
OUTPUT AHPpMlOH 

WAVETEK NO. 

4 7 0 0 - 1 5 - 5 6 0 0  

4 

3 

1 

1 

1 

1 

REV 
G 1 WAVETEK 

1 PARTS LIST 
J J I F . J T A M P , M ~ O ~  

REFERENCE DESIGNATORS PART DESCRIPTION DRIG-~FGR-PART-NO MFGR WAVETEK NO. GTV 

L12 C~OKE,10~ILH,10~ ISS103K ASE 1810-02-1001 I 
LA004-310 

QOI Q02 TRANS QAOSO-S30 2NSOS3 APX 4901-0S-0S30 2 

G03 GlOS GlOb TRANS Q8000-018 SOIOO/) SSS 4902-01-00110 3 

G04 TRANS Q8000-0 13 AlHO APX 4'102-00-4300 1 

Q07 GIO QII TRANS Q6000-00'1 MPSH02 MOT 4902-03-7020 3 

G08 TRANS QAOS4-S80 2NS4S8 MOT 4'1Ol-0S-4S80 1 

Q09 TRANS Q8000-010 TOIOI SPR 4902-00-1010 1 

ROI ROS R2b RES,C,1/4W,SX,47 CF1/4-47 ASE 4700-1S-4709 3 
RCIOJ-047 

R02 RES,C,1/4W,SX,330 CFI/4-330 ASE 4700-IS-nOO I 
RC I 03-133 

ROJ RJJ R4b RES,C,1/4W,SX,IK CFI/4-IK ASE 4700-IS-l001 3 
RC103-210 

ROb RES,C,1/4W,SX,ISO CFI/4-ISO ASE 4700-IS-1500 I 
RCI03-115 

R07 RES,C,1/4~,5X,820 CFl/lI-a20 ASE 4700-15-a200 1 
RCI03-182 

R08 R50 RES,C,1/4w,IOX,IOO CBIOOI A-6 470S-II>-1000 2 
RCI04-IIOAB 

WAVETEK TITLE ASSEMBL Y NO. REV 
OUTPUT AMP,MIO~ 1114-00-00011 G 

PARTS LIST PAGEl 3 

REFERENCE DeSIGNATORS PART DESCRIPTION ORIG-MfGR-PART-NO MfGR WAVE TEK NO. QTV 

RO'l RES,C,1/4W,5X,5b CFI/"-5b ASE 4700-15-5b09 I 
RCI03-05b 

RIO RES,C,1/4W,5X,500 CFI/II-5bO ASE 11700-15-51>00 I 
RCI03-ISb 

RII 1/44 1152 RES,C,1/4W,5X,220 CFI/II-220 ASE 4700-15-2200 3 
RCI03-1<'2 

RI2 1<21 IIES,C,1I4,5X.27 CF 1/4-27 ASE 4700-15-270'1 2 
I<CI05-027 

R!3 R3Q ~ES,C,1/4~,5X,1I70 CF 1/4-1170 ASE <1700-15-4700 2 
RCI03-147 I 

Rill R 17 R22 ~2'> IIES,C,I/II~,'>%,IO Cf1/4-10 ASE 4700-15-1009 4 
RCI03-010 

RI5 RI9 1<20 RES,C,1/4W,5X,82 Cfl/<l-82 ASE 4700-15-820'1 .3 
~CI03-082 

Rib RES,C,\/4W,5X,I.5K CFI/<I-1.5K ASE <1700-15-1501 I 
~CI03-215 

1118 IIES,C,1/4~,'>X,22 CFl/lI-a ASE 4700-IS-2209 I 
IIC I 05-0a 

R23 RES,C,112W,5X,3bO E83bl5 A-t! 4705-25-3bOO I 
W-I/RCI05-13bAR 

1/24 RE3,C,IW,5X,150 GBI'>15 A-f.! 4700-35-1500 I 
IICI07-IIS 

WAVETEK UTJWUT fSfEMBL y rtJO. REV 
AMP,MIOH I 4-00- 004 G 

l PARTS LIST PAGEl 'I 



I REFERENCE DESIGNATORS I P A R T  DESCRIPTION ORIG-MFGR-PART-NO MFGR HAVETEK NO. 

CF1/4-33K ASE 4 7 0 0 - 1 5 - 3 3 0 2  

I 
6 8 1 0 1 5  A-B 4 7 0 0 - 3 5 - 1 0 0 0  

CF1/4-100K AS€ 4 7 0 0 - 1 5 - 1 0 0 3  

C F l / 4 - 1  OK AS€ 4 7 0 0 - 1 5 - 1 0 0 2  

C F l / 4 - 1 M  ASE 4 7 0 0 - 1 5 - 1 0 0 4  

C 8 2 2 5 1  A08 4 7 0 5 - 1 6 - 2 2 0 4  

WA2G032S-203MA A-B 4 6 1 0 - 1 0 - 7 2 0 3  

CF 1/4-15K ASE 4 7 0 0 - 1 5 - 1 5 0 2  

CF1/4-47UK ASE 4 7 0 0 - 1 5 - 4 7 0 3  

C F l / 4 - l . 2 K  ASE 4 7 0 0 - 1 5 - 1 2 0 1  

CF1/4-6ROU ASE 4 7 0 0 - 1 5 - 6 8 0 3  

1 WAVETEK 
/ PARTS LIST PAGE: S 

A \ % T A M P , ~ ~ O H  

I R E F t H t k C t  DESIGNATORS 
I 
I 

t R u 3  
I 

I NU5 H51 

I 
I 

i 

PART OFSCHIPTION 

RESvC,l/4WrSX,2.7K 
HC103-227 

H E S , C , I / ~ W I ~ % I U . ~ K  
RC103-247 

RESnCr1/4HrSX,47K 
RC103-347 

U~SSCI I /UM,S%,~OO 
HClU3-110 

1 PARTS LIST 
I 

ORIG-MFGR-PART-NO 

CF1/4-2.7K 

CFl/U-4.7U 

CF 1/4-U7K 

C F l / 4 - 1 0 0  

nT;TtFiir AMP,MIOH 

MFGH 

ASt  

ASE 

4SE 

ASE 

Pff CM,BbX-%Od o u 

WAVETEK NO. 

4 7 0 0 - 1 5 - 2 7 0 1  

4 7 0 0 - 1 5 - 4 7 0 1  

4 7 0 0 - 1 5 - 4 7 0 2  

4 7 0 0 - 1 5 - 1 0 0 0  

I PAGE: b 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTY 

R27 R28 R31 RES,C,I/IIW,SX,33K CFI/II-HK ASE 11700-IS-n02 3 
RCI03-3:H 

R29 RES,C,lw,SX,IOO GBIOIS A-e 11700-3S-1000 I 
RCI07-110 

R32 RES,C,I/IIW,SX,IOOK CF1I1I-100K ASE 11700-IS-IOO3 1 
RCI03-1I10 

R34 R47 RES,C,1/4w,5X,10~ CFI/II-IOK ASE 11700-IS-1002 2 
RCI03-310 

R35 RES,C,I/IIW,5X,IM CFIIII-IM ASE 4700-IS-1004 I 
RC103-510 

R31> RES,C,1/4W,10%,2.2M CB2251 A-B 4705-1&-2204 I 
RC104-522AFl 

R37 RH POT ,201< "'A2G032S-203MA A-B 41>10-10-7203 2 
RP124-320 

R36 RES,C,1/4~,5X,15K CF 1/4-151< ASE 4700-15-1502 I 
RCI03-315 

R40 RES,C,1/4W,5X,1I70K CF1/4-470K ASE 4700-1S-4703 I 
RCI03-447 

R41 RES,C,1/4W,5X,I.2K CFI/II-I.2K ASE 4700-15-1201 1 
RC103-212 

R .. 2 RES,C,1/4W,~X,b80K CF 114-b1lOK ASE .. 700-IS-1>803 I 
RCI03-/j1>6 

I 

! 
I 

I 
I 

WAVETEK OTJWUT tr~E4,,!BOL6_NO°(j04 REV 
AMP,MIOH (; 

PARTS LIST PAGE: '.) 

, 
i RfFERENC~ DESIGNATORS PART DESCRIPTION 
! 

ORIG-MFGR-PART-NO MFGR wAVETEK NO. QTV 
I 

, RII3 RES,C,l/lIw,5X,2.71< CF 1/4-2.71< ASt 4700-15-2701 I , 
RCI0~-227 ! 

R45 R~I RES,C,1/4W,5X,4.7K CFI/ .. -4.71< ASE 4700-15-4701 2 
RCI03-247 

Ruq RES,C,1/4w,SX,"7K CF1/4-471< ASE 4700-15-4702 I 
RCI03-347 

20 RtS.C,\/4W,5X,100 CFlIlI-\OO ASE 4700-IS-l000 2 
RClu3-IIO 

, 
i 

I 

I 
WAVETEK oTJT'.fu r AMP,MIOH rf~~,,!Bu-"WOOIj RE~ 

! PARTS LIST PAGE: b 

! 



REFERENCE DESIGNATORS 

A-I3 

AER 

PART D E S C R I P T I O N  

COZ C 0 4  C 0 5  C o b  C 1 0  
C l l  C l 2  C 1 4  C 1 5  C 1 6  
C l 7  C l 8  C 2 2  C 2 3  C 3 3  

' 4 4 2 0 - 1  OOPF 

ORIG-HFGR-PART-NO 

AER 

HFGH WAVETEK NO. 

a-C 

A-H 

C A P t V I L U E  DETERMINED 
I N  C A L I R R 4 T I O N  

C R O l  C R l O  C R l l  CH21  D I O D E  D R 0 0 0 - 0 0 1  P-C 

APX D I O D E  D C 0 0 0 - 0 0 8  

D I O D E  D G 1 0 0 - 8 2 1  

CONN J F 0 0 0 - 0 0 5  

G - I  

S-C 

ASSEMBLY NO. 
1 1  1 4 - 0 0 - 0 0 0 5  

PAGE: 1 

! WAVETEK I PATS LIST 

/ REFERLNCE D E S I G k A T D K S  / PART O I S C R I P T I U N  

TITLE 
SWP U S C , M ~ ~ H  

1 NAVETEK NO. 1 ;Ty 

1 8 1 0 - 0 5 - 0 0 0 1  F C R H I T E  CHOKE 
L A 0 0 9 - 0 0 4  

CHOKE .Z.?MH 1 0 %  
L A 0 0 5 - R 0 2  

F E R U I T E  CHOKE 
L A 0 0 9 - 0 1 0  

F E H R I T E  CHUKE,U TlJRN 
F R O M 1 1 8 1 3 - 0 0 - 0 0 0 7  

0 0 1  h 0 U  0 0 7  QOR 009 
W11 (415 B l h  

TRANS O H 0 0 0 - 0 0 9  

TRANS 0 A 0 3 8 - 5 U l  G-t 

M U  1 

SSS 

M( I  T 

ASE 

THANS Q A 0 5 4 - 6 1 0  

TRANS U A 0 5 1 - 0 9 0  

THANS 8 8 0 0 0 - 0 1 5  

ASE 

RESIVAL DET I N  C A L I H  

ASSEMBLY NO. 
1 1 1 4 - 0 0 - 0 0 0 5  

PAl;tz 2 

WAVETEK 
PAR-TS LIST 

REV 

J 
TITLE 

sNP usc,M19n 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTY 

COl CIl C211 C25 Cill> CAP,F, T .,1>.6PF FA5C-1>8Q2 .-8 1510-30-11>89 5 
CF102-R1>8 

CO2 COli C05 COl> CIO CAP,FT,500PF,20%250V 11420-500PF AER 1510-30-3501 III 
C II CI2 Cl11 C15 CII> CFIOIl-150 
CI1 CI8 C2i! C23 c33 

C03 C08 C09 CI9 C20 CAP,FT,CER,IOOPF,i!O% 4420-IOOPF AER 1510-30-3101 I> 
Ci!1 CFIOII-IIO 

C07 ML32 CAP,Q.C.,,75PF QC-.75PF Q-C 1510-110-0758 2 
CG101-175 

C27 C28 C2Q C30 C31 CAP,F,T,,1I70PF FA5C-1I712 A-I:! 1510-30-0471 5 
CFIOI-I<l7 

C39 CAP, VALUE DETERMINED CAP,TRIM w-1 151q-qq-Qqqq I 
IN CALIBRHION 

33 CAP,Q-C,2,OPF,10X QC-2,OPF Q-C 1510-110-0020 I 
CGIOI-UO 

34 CAP,M,C",47PF MC-,47PF g-C 1510-40-1478 2 
CG102-147 

CROt CRIO CRtl CR21 DIODE OROOO-OOI tN<lOOIi P-C <1801>-01-4004 4 

CR02 CR03 CROll CR05 DIODE DCOOO-008 fll:!205 APX 4803-02-00011 8 
CRI3 CRill CRI5 CRIb 

CR20 DIODE DG100-821 I N82AG G-I 1180T-OI-0082 I 

I JOt J02 J03 CONN JFOOO-005 

I 
17JRIII>-1 S-C 2110-03-0002 3 ! 

WAVETEK TITLE ASSEMBL V NO. REV 
SWP OSC,MlqH 11111-00-0005 J 

PARTS LIST PAGE: I 

I 
REFER~NCE DESIGNATORS PART DESCRIPTION i ORIG-MFGR-PART-NO MFGR WA~ETEK NO, (HY 

LOI L02 LlO Lli L12 FERRITE CHOKE T1255-1 HYT 1I11 0-05-0 0 0 I 6 
LI3 L21 L22 LAOOq-OO<l 

L03 LOS L14 LIb CHO~E ,22MH 10% 08NR22K ASE IIlIO-03-0228 4 
LAOO5-R02 

L24 FERIlITE CHOKE T1255-2 HYT Ill! 0-05-00ry2 I 
LAOOq-OIO 

L25 L2b fE><RITE CHOKE,<I TURN LAOOT-OOIl ~-I 1210-30-0005 2 
FROMI1813-00-0007 

QOI (,04 (J07 Q08 Q09 TRANS QIlOOO-009 OfPSH02 MOT 11902-03-1020 8 
llll (H~ (JI b I 

~O2 Q05 (HO (1I2 (113 TRANS QA038-'>I.I\ 2NH5U G-t 1.11101-03-8'>1.11 5 

003 T~ANS OA054-1>10 2N54bl MUT 49UI-05-l.IbI0 I 

(Jab TRANS llAOSI-OQO 2N'>10'l sss <1'101-05-10'10 I 

QII.I TIlANS QIlOOa-OIS 2NSQ47 MOT 1.1'101-0<;-'11.170 1 

ROI fi30 "~S,C,I/I.IW.51,T.SK CFII4-7,'>K AS!: I.I/Ou-15-7501 2 
fiC I U 5-215 

R02 ><07 R31 R3q fi40 RES,C.l/l.lw,5X,4,TK CFULI-L1,7K ASE '1"700-15-1.1701 5 
RCI03-247 

fl03 fitS.C, 1/LlI'I, 10%. 10M CRIObl A-tj '1700-10-1005 I 
RCI04-bl0 

'104 1<22 RES.VAL OET IN CAUB RES.TRI" .-1 47qq-9q-qQqq 2 

WAVETEK TITLE ASSEMBL v NO. REV 
s~p USC.MI9H 1111.1-00-0005 J 

PARTS LIST PAr;E.1 2 



I 

R 3 2  

R 3 7  

R 38 

R U l  

R 4 2  

R 4 3  

H 4 4  

H 4 5  RUH 

R 4 6  

R 4 7  

2 8 

3 0 

ASE 

A-B 

AS€ 

A-8 

A SE 

ASE 

AS€ 

ASE 

I HC 

ASE 

A -U 

A- B 

R L F E H t N C t  DCSIGNATORS 

REFERtNCE DESIGNATORS 

R 0 5  R 1 9  R 2 4  R 2 8  R 3 3  

R o b  R 2 3  R 3 4  

ROB R 1 7  R 1 8  K 3 5  H 4 9  
R 5 0  

R 0 9  W10 

R 1 1  

R 1 2  K 1 5  H 3 6  

R l 4  R 1 6  

R 2 0  

R 2  1 

R 2 5  H 2 9  

R 2 6  H 2 7  

ORIG-MFGH-PART-NO PART U E S C R I P T I O N  

ASSEMBLY NO. 
1 1 1 u - 0 0 - 0 0 0 5  

PAGE: 4 

MFGR 

ASE 

ASE 

ASE 

ASE 

ASE 

ASE 

BOU 

ASE 

ASE 

ASE 

AS€ 

REV 
J 

I 

~AVETEK 
PARTS LlST 

REV 
J 

PART D E S C R I P T I O N  

RES,C,l/OW,5%,22K 
R C 1 0 3 - 3 2 2  

l?ES,Cr l /4W15%,68K 
R C l 0 3 - 3 6 8  

RES,C,1/4Wr5X,lOOK 
WC103-410  

R E S , C r l / 2 W r 5 X , 2 2 0  
R C 1 0 5 - 1 2 2  

RfS,C, l /UW,5%,390 
H C 1 0 3 - 1 3 0  

RES,Crl/UW,5X,2.2K 
R C 1 0 3 - 2 2 2  

POT,CONT,lOK 
R V 1 0 2 - 3 1 0  

R E S r C , l / U W r 5 X , 3 9 K  
RC 1 0 3 - 3 3 9  

H E S , C , I / U W , ~ % I ~ ~ U  
K C 1 0 3 - 3 9 1  

R ~ S I C , I / U W I S X V ~ ~ K  
RC 1 0 3 - 3 4 7  

R E S I C , ~ / U W I ~ X ~ ~ Z O K  
RC 1 0 3 - 4 2 2  

MFGH 

TITLE 
3WP USC, M 1 9 H  

WAVETEK NO. 

4 7 0 0 - 1 5 - 2 2 0 2  

4 7 0 0 - 1 5 - 6 8 0 2  

9 7 0 0 - 1 5 - 1 0 0 3  

4 7 0 0 - 2 5 - 2 2 0 0  

4 7 0 0 - 1 5 - 3 9 0 0  

4 7 0 0 - 1 5 - 2 2 0 1  

4 6 1 0 - 2 0 - 0 1 0 3  

0 7 0 0 - 1 5 - 3 9 0 2  

4 7 0 0 - 1 5 - 9 1 0 2  

4 7 0 0 - 1 5 - 4 7 0 2  

4 1 0 0 - 1 5 - 2 2 0 3  

ORIG-HFGR-PART-NO 

CF 1 /UrlZK 

C F 1 / 4 * 6 8 K  

C F l / U - 1 0 0 K  

CF 1 / 2 - 2 2 0  

CF 1 / 4 - 3 9 0  

CF1 /4 -2 .2% 

3067P-1OK 

C F 1 / 4 - 3 9 K  

C F 1 / 4 - 9 1 6  

C F l / U - 4 7 K  

C F 1 / 4 2 2 0 K  

ASSEMBLY NO 
1 1 1 4 - 0 0 - 0 0 0 5  

PAGE: 3 

WAVETEK 
PARTS LIST 

WAVETEK NO. 

8 T Y  

5 

3 

6 

2 

1 

3 

2 

1 

1 

2 

2 

TITLE 
SWP OSCrM19H 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-HFGR-PART-NO HFGR WAVETEK NO. QTY 

R05 RI9 R211 R26 Rll RES,C,I/IIW,5X,22K CFI/1I22K ASE 4700-15-2202 5 
RCIOl-322 

ROb R23 fl311 RES,C,I/IIW,5X,b6K CFl/lI-b8K ASE 11700-15-6802 l 
RCI03-lb8 

R06 RI7 RIS 1135 1149 RES,C,l/lIw,5X,100K CFI/II-IOOK ASE 11700-15-1003 b 
fl50 He103-1I10 

R09 RIO RES,C,1/2W,5X,220 CF1/2-220 ASE 4700-25-2200 2 
RC105-122 

fill RES,C,l/lIw,5X,l90 CFI/II-390 ASE 11700-15-3900 I 
~CI03-13q 

RI2 RI5 Rlb RES,C,I/IIW,5X,2.2K CFI/4-2.2K ASE 11700-15-2201 3 
Re1OJ-222 

RIll Rib POT ,CONT .tOI( 30b7P-IOK SOU IIbI0-20-010J 2 
RVI02-310 

R20 RES,C,I/~w,5%,l9K CFIIII-HK ASE 11700-15-3902 I 
Re I 03-339 

R21 REs,e,l/lIw,5X,9IK CFI/4-91'" ASE 11700-15-9102 I 
RCI0J-391 

R25 R29 R~s,e,I/IIW,5%,1I7K eFIIII-/HK ASE 11700-15-4702 2 
RCI03-347 

R2b R27 REs,e,I/I1W,5%,2201( CFI/42201( ASE 4700-15-2203 2 
IIC103-1122 

I 
I 

I 
WAVETEK TITLE ASSEMBL Y NO. REV 

swP OSC,HI9H 11111-00-0005 J 

PARTS LIST PAGE: 3 

I REffRENCE D~SJGNATORS PART DESCRIPTION ORIG-HFGR-PAflT-NO MFGR WAVE lEI( NO. {.lTV 
I 

fl32 RES,C,1/4w,5X,b.RK CFI/'I-b,81( ASE 4700-15-bIl01 I 
!oIC I 0.S-21>8 

R37 REs,e,lw,5X,lbO GBI,.,15 A-a 4700-l5-11>00 I 
RC107-llb 

R.38 RES,C,1/2W,5%,82 CF1/2-82 ASE 4700-2S-8209 I 
l<e1OS-082 

1'41 RES,C,I",10%,470 GBlll11 A-fl 4700-31>-4700 I 
RCI08-1'I7 

R42 RES,C,I/IIW,SX,47 CF1/4-47 ASE 4700-IS-4709 I 
RCI03-047 

I 

R43 REs,e,1/4w,SX,j50 CFI/II-BO ASE 4"100-IS-3300 I 
~CI03-IB 

R44 R~S,C,I/II.,SX,l~ CFI/4-IK ASE 4700-15-1001 I 
RCI05-210 

FIllS R4i-1 RES,C,1/4~,5X,100 CF 1/4-100 ASE tl700-15-1000 2 
RCI03-1I0 

R41> RES,L-A,I/II.,IX,II'1.9 SPS-N-3117-49,Q IIlC 4741-49-9007 1 
tlF'I04-9QO 

RII7 RtS,C,1/4~,SX,5b CF \III-56 ASE '1700-IS-51>09 1 
I<CI03-056 

2R RES,C,1/4W,IOX,4.7K Ctl4721 A-fJ 470S-II>-4701 8 
RCI04-2<l7AH 

30 RES,C,1/4W,10%,2.2M CB2251 A-B 4705-16-2204 1 
RCl 0 4- 5 2 2AB 

WAVETEK TITLE ASSEMBL Y NO. REV 
SwP USC,HI'!H 1114-00-0005 J 

PARTS LIST PAGE: /I 



WAVETEK NO. QTY /PT  ORIG-MFGR-PART-NO MFGR 
I 

REFERENCE DESIGNATORS PART D E S C R I P T I O N  

I 

7 3 - T R I K O - 0 2 - 3 . 5 - 1 3 P F  STH 

COH C 0 9  

b 8 U 1 0 3 M  I MDC 

C l l  

l b 2 D l O h X O 0 2 5 D D 2  I SPR 

C R l  I D I O D E  D G 1 0 0 - 8 2 1  

REV 

C 

I PAGE: 1 lwFm Ls'T 

TITLE 

1 0  MHz H I R M O N l C  
MARKER, MbH-10  

0 2 I TRANS 0 8 0 0 0 - 0 1 5  I A 4 5 0  I APX 1 4 9 0 2 - 0 0 - 4 3 0 0  

TRANS O A 0 5 u - 5 8 0  

TRANS Q A 0 5 0 - 8 8 0  

wAVETEK NO. 

, 2 1 1 0 - 0 3 - 0 0 0 2  

1 8 1 9 - 9 9 - 9 9 9 9  

1 8 1 0 - 0 5 - 0 0 0 2  

1 8 1 0 - 0 5 - 0 0 0 1  

MOT 1 MOT 

L A O O 9 - 0 0 4  

Q 1 TRPNS Q A 0 3 8 - 5 4 1  2 N 3 8 5 4 A  G-E 4 9 0 1 - 0 3 - 8 5 4 1  

MFGR 

3-C 

w-1  

HYT 

HYT 

ASE 

A SE 

ORIG-HFGR-PART-NO 

3 7 J R l l b - 1  

CHOKE 

T 1 2 5 5 - 2  

7 1 2 5 5 - 1  

REFERENCE DESIGNATORS 

J 1  J2 

L l  L 3  

L  2 

L  4  

ROU R 1 7  

PART D E S C R I P T I O N  

CONN J F 0 0 0 - 0 0 5  

RF CHOKE 

F t R R I T E  CHOKE 
L A 0 0 9 - 0 1 0  

F E R R I T E  CHOKE 

REV 

C 

R 0 5  R E S , C v l / U W r 5 X e 7 5  C H l / 4 - 7 5  AYE U 7 0 0 - 1 5 - 7 5 0 9  

R o b  

RC 1 0 3 - 0 7 5  

R E S I C ~ l / U W ~ S X ~ 3 . 9 K  
R C 1 0 3 - 2 3 9  

C F l / 4 3 . 9 K  

ASSEMBLY NO. 

1 1 1 4 - 0 0 - 0 0 9 9  

PAGE: 2  

w A v ~ ~ K  
wims LIST 

TITLE 

1 0  MHz HARHONIC 
MARKER. M6H-10 

ASE U 7 0 0 - 1 5 - 3 9 0 1  

REFERENCE DESIGNATORS PART DESCRIPTION ORIG·MFGR·PART·NO MFGR WAVETEK NO. QTY/PT 

COl C07 CAP,CER,47PF,IKV I:>OU2J470J MDC 1510-10-3470 2 
CD104-047 

CO2 CAP,CER,330PF,IKV 10TCU-T33 SPR 1510-10-3331 I 
COIOll-13, 

e03 CAP,CER.120PF,IKV IOTCU-TI2 SPR 1510-10-3121 I 
COIOll-112 

COli CAP,FT.SOOPF.20X2S0V 1I1120-500PF AER 1510-30-3501 I 
CFI04-ISO 

e05 CAP,~AR.3.5-13PF250~ 7S-TRIKO·02-3.5-13PF STR 1510-70-0130 I 
CVIOI-013 

COb eAP,CER.15PF.I~V lorCC-IH5 SPR 1510-10-0150 I 
COIOI-015 

COI:I CO'l CAP.CER •• OOIMFO.IKV 5GAOIO SPR 1510-10-1102 2 
eDI02-210 

CIO CAP.CER,.OIMF.IOOV b8UI03M MOC 1510-10-2103 1 
COI03-310 

C II CAP,F.T •• I:>.RPF FA5C-b892 A-I:! 1510-30-lb89 I 
CF102-R1:>8 

CI2 CAP.F.T.,1I70PF FA5C-4712 A-ti 1~10-30-01l71 I 
CFIOI-I1I7 

el3 CAP.TANT,IOMF,25v Ib2DIObX00250D2 SPR 1~10-21-7100 I 
CEI~O-OIO 

CRI DIODE DGIOO-821 IN82AG G-I 4807-01-00'12 I 

WAVETEK TITLE ASSEMBLY NO. REV 

PARTS LIST 
10 MHZ HARMONIC 1114-00-00'1'1 C 
MARKER, MbH-IO 

PAGE: 1 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR wAVETEK NO. IHY/PT 

JI J2 CONN JFOOO-005 37JRllb-1 s-c 2110-03-0002 2 

L1 L3 RF CHOKE CHOKE 1'1-1 11:l19-99-'199Q 2 

L2 FERRITE CHOKE T1255-2 HYT 1810-05-0002 I 
LA009-010 

L4 FERRITE CHOKE T1255-1 HYT 1810-05-0001 1 
LA009-004 

QI TRANS QA038-5<11 2N38~4A G-E 4901-03-8541 1 

Q~ TRANS QBOOQ-013 A1I30 APX 11902-00-4300 1 

113 TRANS QA0511-580 2"15458 MOT 1l901-0S-1I580 1 

Q4 TRANS QAOSO-1:\80 2N508f\ MOT 11901-05-0880 I 

ROI RES.C,I/IlW.5X,1I1K CFl11l-1I7K ASE: 1l700-1,>-1l702 I 
RC103-31l7 

R02 RES,C,l/l1W.5~,'>b CF1I4-5b ASE 11700-15-51:>09 1 
RCI03-05b 

R03 RES,C,l/llw.5X,I.5K CFI/4-1.5K ASE 1l700-15-1501 1 
RCI03-21'> 

ROil RI7 RES,C,I/IIW.SX,IOO CFI/II-IOO ASE 1l700-15-1000 2 
RC103-IIO 

ROS RES,C,1/4W,5X,75 CRI/II-75 ASE 11700-15-7509 1 
RCI03-075 

ROI:> RES.C,l/l1W,5X,3.9K CF 1143. 9K ASE 4700-15-3901 I 
RC103-239 

WAVETEK TITLE ASSEMBL Y NO. REV 

PARTS LIST 
10 MHZ HARMONIC 1114-00-0099 C 
MARKER, MI:>M-IO 

PAGE: 2 



REFERENCC L)ESIGNATORS 

REFERENCE DESIGNATORS 

RO7 

ROB 

A 0 9  

R 1 0  

R l 1  

P 1 2  

R 1 3  

R 1 4  

R  1 5  

R l b  

X 1  

TITLE 

P I R T  O E S C R I P T I O N  

CAPICERI~OPFI IKV 
C D 1 0 1 - 0 2 0  

C A P I C E H I I ~ O P F S ~ K V  
C D 1 0 4 - 1 1 2  

C A P o C E H r 4 7 P F r l K V  
C D l O 4 - 0 4 7  

C A P t F T , 5 0 0 P F 1 2 0 % 2 5 0 V  
C F l O 4 - 1 5 0  

C A P r V A R p 3 . 5 - 1 5 P F 2 5 0 V  
C V 1 0 1 - 0 1 3  

MFGH 

MDC 

SPR 

MDC 

AEH 

S T H  

PART D E S C R I P T I O N  

R E S r C v 1 / 4 W t 5 X r 4 7 0  
H C l 0 3 - 1 4 7  

RES,C,1/4W,5%,33K 
H C 1 0 3 - 3 3 3  

R E S o 6 ~ 1 / 4 ~ 0 5 X o l M  
H C 1 0 3 - 5 1 0  

H E S I C I I / U * ~ ~ X , I K  
R C l 0 3 - 2 1 0  

R E S , C , I / U H ~ ~ X O ~ . ~ K  
RC 1 0 3 - 2 8 2  

H C S S C I ~ / ~ W , ~ X I I S K  
R C 1 0 3 - 3 1 5  

RES.C0l/UW,5X,1.5M 
R C l 0 3 - 5 1 5  

R F S , C , l / 4 k r 5 % ,  1 0 <  
R C 1 0 3 - 3 1 0  

POT,2OK 
R P 1 2 4 - 3 1 0  

HES,C,1/4k,5X,lOOK 
H C l 0 3 - 4 1 0  

C R Y S T A L , X X 0 0 0 - 3 2 1  

SPH 1 5 1 0 - 1 0 - 1 1 0 2  

hOC 1 5 1 0 - 1 0 - 2 1 0 5  

A-H 1 5 1 0 - 3 0 - 1 6 8 9  

A-8  1 5 1 0 - 3 0 - 0 4 7 1  

OHIG-MFGR-PART-NO 

C F l / U - 4 7 0  

C F 1 / 4 - 3 3 K  

C F 1 / 4 - 1 M  

C F l / U - 1 K  

CF1 /4 -8 .ZK  

C F l / U - 1 5 K  

CF1 /4 -1 .5 '4  

C F 1 / 4 - 1 O K  

kA2GOJ2S-203MA 

C F 1 / 4 - 1 0 0 K  

X 3 2 n - 0 0 . 0 0 0 0 0  

ASSEMBLY NO. 

c 

CR 1  D I O D E  0 6 1 0 0 - 8 2 1  I N 8 2 4 6  G - I  4 8 0 7 - 0 1 - 0 0 8 2  

I I 

1 1 1 4 - 0 0 - 0 0 9 9  

PAGE: 3  

WAvE~EK 
m LIST 

MFGR 

ASE 

ASE 

ASE 

ASE 

AS€ 

ASE 

ASE 

ASE 

A-R 

ASE 

w - I  

1 0  MHL I iANMDNIC 
MARKtHe MbH-10 

ASSEMBLY NO. 

1 1 1 4 - 0 0 - 0 1 0 0  
W A v ~ ~ ~ K  
m LET 

I PAGE: 1  

WAVETEK NO. 

4 7 0 0 - 1 5 - 4 7 0 0  

4 7 0 0 - 1 5 - 3 3 0 2  

4 7 0 0 - 1 5 - 1 0 0 4  

4 7 0 0 - 1 5 - 1 0 0 1  

4 7 0 0 - 1 5 - 8 2 0 1  

0 7 0 0 - 1 5 - 1 5 0 2  

4 7 0 0 - 1 5 - 1 5 0 4  

0 7 0 0 - 1 5 - 1 0 0 2  

4 6 1 0 - 1 0 - 7 2 0 3  

4 1 0 0 - 1 5 - 1 0 0 3  

2 3 1 0 - 0 0 - 0 3 2 1  

TITLE 

50 MHZ HARMONIC 
MARKER, M6H-50 

REV 

C  

QTY/PT  

1 

1  

1  

1 

1 

1  

1  

1  

1  

1 

1  

REV 

REFERENCE DESIGNATORS 

R07 

R08 

RO'l 

RIO 

RII 

RI2 

R13 

RI4 

RI5 

RI6 

X I 

WAVETEK 
PARTS LIST 

REFfRENC~ DESIGNATORS 

COl 

C02 

C03 C07 

C04 

cos 

C06 

C08 CO'l 

CIO 

CII 

C12 

CI3 

CRI 

WAVETEK 
PARTS UST 

PART DESCRIPTION 

RES,C,1/4W,5X,470 
RC103-lli7 

RES,C,1/4w,5%,33K 
RC I 03-333 

RES,C,1/4W,5%,IM 
RC103-510 

RES,C,1/4W,5X,IK 
RC103-210 

RES,C,1/4W,5%.6.2K 
RC103-282 

RES.C,1/4W,5X.15K 
RC103-315 

RES.C,1/4W,~X.I.5~ 

RC103-515 

RES,C,1/4~.5X.IOK 
RC103-310 

POT.20K 
RP124-320 

RES,C,1/4w,5%,IOOK 
RCI03-410 

CRYSTAL,XXOOO-321 

TITLE 

10 MHl HARMONIC 
MARKE.R, MbH-IO 

TITLE 

CAP,CER.20PF,IKV 
CD101-020 

CAP.CER.120PF,I~V 

COI04-112 

CAP,CER.47PF.IKV 
CDI04-047 

CAP.FT,500PF.20X250V 
Cf104-150 

CAP.VARd."-l SPF?';uV 
CVIOI-013 

CAP,CE .. ,t';PF.IKV 
CD101-015 

CAP,CER •• 001~FD.IKV 
CD102-210 

CAP,CcR"OIMF.IOOV 
C0103-310 

CAP,F.T •• 6.8PF 
CFI02-R68 

CAP,F.T.,1.I70PF 
CFIOI-147 

CAP,rANT,IO~F.2~V 

CE120-010 

DIODE 0(;100-821 

SO MHZ HARMONIC 
MARKER. M6H-SO 

O~IG-MFGR-PART-NO 

CF 1I1i-1i 70 

CFl/li-:BK 

CFII4-IM 

CFI/4-IK 

CFII'I-6.2K 

CF1/4-15K 

CFI/4-\.5M 

CF1/4-10K 

WA2GO.32S-203MA 

CFI/L/-IOOK 

X32~-OO,OOOOO 

ASSEMBL V NO. 

1114-00-00'19 

PAGE: 3 

bOCOG200J 

IOTCLJ-TI2 

60U2J470J 

10 rcc-(n 5 

5GAOIO 

68UI03M 

FA5C-b892 

FA5C-4712 

Ib2DI06X002'jDD2 

IN82AG 

ASSEMBLY NO. 

1114-00-0100 

PAGE: I 

MFGR 

ASE 

ASE 

ASE 

ASE 

ASE 

ASE 

ASE 

ASE 

A-B 

ASE 

w-I 

MFG" 

MDC 

SPR 

MOC 

AE~ 

srR 

SPR 

SPR 

MllC 

SPI< 

~AVETEK NO. 

li700-15-li700 

4700-15-3302 

4700-15-1004 

4700-15-1001 

4700-15-8201 

4700-15-1502 

4700-15-1504 

4700-15-1002 

4610-10-7203 

4700-15-1003 

2310-00-0321 

WAVETEK NO, 

1~10-10-0200 

1510-10-3121 

1510-10-3470 

1510-30-3:'01 

1510-70-0130 

1510-10-0150 

1510-10-1102 

1510-10-2103 

1510-30-16R'I 

1510-30-0471 

4807-01-0082 

QTY IPT 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

1 

REV 

C 

QTY/PT 

2 

2 

REV 

C 



- 
REFERENCE DESIGNATORS 

J l  J 2  

L l  L 3  

L 2  

L u 

RO 1 

RO2 

~ 0 3  

ROU R 1 7  

R 0 5  

R o b  

H 0 7  

WOR 

TITLE 

REFEHt  NCE DESIGNATORS 

R O ~  

R l O  

R l 1  

R 1 2  

R l 3  

R 1 4  

R 1 5  

H l 6  

X  1  

TITLE 

QTY/PT 

2  

2  

1 

1 

1  

1 

1  

2  

1  

1  

1  

1  

REV 

YFGR 

S-C 

W - I  

HUT 

nyr  

AS€ 

A S t  

ASE 

A S t  

ASE 

ASK 

A S t  

ASE 

PART D E S C R I P T I O N  

CONN J F 0 0 0 - 0 0 5  

RF  CHOKE 

F E R R I T E  CHOKE 
L A 0 0 9 - 0 1 0  

FERRITE CHOKE 
L A 0 0 9 - 0 0 4  

H E S , C v l / 4 W r 5 % , 4 7 K  
R C 1 0 3 - 3 4 7  

R E S 1 C t l / U k r S % t 5 6  
R C l 0 3 - 0 5 6  

RtStC, l /4++,5%,1.5K 
R C 1 0 3 - 2 1 5  

H E S 1 C t l / 4 W t 5 X 1 1 0 0  
R C l 0 3 - 1 1 0  

H E S I C ~ ~ / U W , ~ X ~ ~ ~  
R C 1 0 3 - 0 7 5  

R tS ,C , l /U3 ,5%,3 .9K  
R C 1 0 3 - 2 3 9  

R E S t C ~ l / U W 1 5 % r 4 7 0  
R C l 0 3 - 1 4 7  

WEStC, l /UW,5%,33K 
HC 1 0  5 - 3 3 3  

C  

WAVETEK NO. 

2 1 1 0 - 0 3 - 0 0 0 2  

1 8 1 9 - 9 9 - 9 9 9 9  

1 8 1 0 - 0 5 - 0 0 0 2  

1 8 1 0 - 0 5 - 0 0 0 1  

4 7 0 0 - 1 5 - 4 7 0 2  

4 7 0 0 - 1 5 - 5 6 0 9  

4 7 0 0 - 1 5 - 1 5 0 1  

4 7 0 0 - 1 5 - 1 0 0 0  

4 7 0 0 - 1 5 - 7 5 0 9  

4 7 0 0 - 1 5 - 3 9 0 1  

4 7 0 0 - 1 5 - 4 7 0 0  

4 7 0 0 - 1 5 - 3 3 0 2  

ORIG-MFGR-PART-YO 

3 7 J R 1 1 6 - 1  

CHOKE 

T 1 2 5 5 - 2  

~ 1 , 2 5 5 - 1  

CF1  / U - U l K  

C F l / U - 5 4  

C F 1 / 4 - 1 . 5 K  

C F 1 / 4 - 1 0 0  

C P l / 4 - 7 5  

CF1 /43 .9K  

C F l / 4 - 4 7 0  

CF 1  /U -33K 

ASSEMBLY NO. WAvE~EK 
PARTS LIST 

WTY/PT 

1  

1  

1  

1  

1 

1  

1  

1  

1 

REV 

PAST D E S C R I P T I O N  

H E S , C , ~ / U W , S X , ~ ~  
R C 1 0 3 - 5 1 0  

R E S , C , ~ / ~ W I ~ % , ~ K  
H C l 0 3 - 2 1 0  

H E S , C , l / U N r 5 % r B . ? K  
R C l 0 3 - 2 8 2  

HES,C,l/UW,5%,15K 
H C 1 0 3 - 3 1 5  

R E S r C ~ 1 / 4 * , 5 X r 1 . 5 M  
H C l 0 3 - 5 1 5  

R E S , C 1 1 / 4 W r 5 % v 1 0 K  
R C 1 0 3 - 3 1 0  

POT.r?OK 
R P 1 2 4 - 3 2 0  

RES,C, l /UW,5%rlOOK 
R C 1 0 3 - 4 1 0  

C R Y S T A L r X X 0 0 0 - 3 3 1  

MFGH 

ASE 

A S t  

ASE 

ASE 

ASE 

AS€ 

A-B 

ASE 

W - I  

c 

OHIG-YFGR-PAVT-N9 

CFI/U-IM 

C F l / B - 1 K  

CF1/4-H.2K 

C F l / a - 1 5 Y  

CF1 /4 -1 .5M 

C F l / 4 - 1 O K  

wA2GO32S-203MA 

C F l / U - l O O K  

X 3 3 R - 0 0 . 0 0 0 0 0  

ASSEMBLY NO. 

WAVETEK NO. 

4 7 0 0 - 1 5 - 1 0 0 4  

4 7 0 0 ~ 1 5 ~ 1 0 0 1  

4 7 0 0 - 1 5 - 8 2 0 1  

4 7 0 0 - 1 5 - 1 5 0 2  

4 7 0 0 - 1 5 - 1 5 0 4  

4 7 0 0 - 1 5 - 1 0 0 2  

4 6 1 0 - 1 0 - 7 2 0 3  

4 7 0 0 - 1 5 - 1 0 0 3  

2 3 1 0 - 0 0 - 0 3 3 1  

WAvE~EK 
rn LlST 

5 O M h Z H A 2 M O N I C  
MARKtH,  M4H-50  

1 1 1 4 - 0 0 - 0 1 0 0  

PAGE: 2  

5 0  MHz HARMONIC 
MARKER,  MbH-SO 

1 1 1 4 - 0 0 - 0 1 0 0  

PAGE? 3  

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR wAVETEK NO. QTY/PT 

Jl J2 CONN JFOOO-005 37JR11b-l S-C 2110-03-0002 2 

L1 L3 RF CHOKE CHOKE 101-1 1819-99-9999 2 

L2 FERRITE CHOKE T1255-2 HYT 1810-05-0002 1 
LA009-010 

L4 FERRITE CHOKE T1255-1 HYT lBl0-05-0001 1 
LA009-004 

ROI RES,C,1/4W,5%,47K CFI/"-471< ASE 4700-15-4702 I 
RCI03-3117 

R02 RES,C,1/4W,5%,56 CF 114-51> ASE 4700-15-5&09 1 
RCI03-0Sb 

R03 RES,C,1/4w,5%,1.5~ CFII4-1.5K ASE 4700-15-1501 I 
RCI03-215 

ROQ R17 RES,C,1/4W,5%,IOO CF1I4-100 AS£ 4700-15-1000 2 
RC I 03-11 0 

ROS RES,C,1/4W,5%.7S CRI/lI-75 ASE 4700-15-750'1 I 
RC103-075 

ROb RES,C,I/QW.5X.3.9K CFIIlI3.qK ASE '1700-15-3901 I 
RC 1 0 3-2"3'1 

R07 RES,C.1/4w,5X.470 CF 114-11 70 AS .. lI700-IS-4700 I 
RCI03-147 

R08 RES,C.l/lIW.5%.33K CF1/4-35K ASE lI700-15-3302 I 
I<CI03-333 

WAVETEK TITLE ASSEMBL V NO. REV 

PARTS LIST 
'00 ,..Hl HARMONIC 111'1-00-0100 C 
MARKrcR, MbH-50 

PAGE: 2 

REFERtNCE DESIGNATORS PART DESCRIPTION ORIG-~FGR-PART-NQ MFGR WAVETEt( NO. QTY IPT 

R09 RES,C.1/4w,5X.IM CFI/II-IM ASE 1.1700-15-1004 I 
RCI03-510 

RIO RES.C,1/4W,S%.IK CFI/4-IK ASE 4700-15-1001 1 
RC103-210 

RII RES.C.1/4~.5X.8.?K CFI/4-8.2K ASE 4700-15-8201 1 
RCI03-21l2 

RI2 ~ES,C,1/4w.5X.15K CF1I4-15K ASE 4700-15-1'502 1 
RCI03-31'5 

RI3 RES.C.1/4w,'5%.1.5M CFII4-1.5M ASE 4700-15-1504 1 
RCI03-'515 

RI4 RES.C,1/4w,~X.l0K CFII4-IOK ASE 4700-15-1002 1 
RC103-310 

RI5 POT.20K wA2G032S-203MA A-B 4bI0-10-7203 1 
RPI?4-320 

Rib RES.C,1/4W,5X.IOOK CF1/4-100K ASE 4700-15-1003 I 
RCI03-410 

XI CRYSTAL,XXOOO-331 X33w-OO.OOOOO w-r 2510-00-0351 1 

WAVETEK TITLE ASSEMBL V NO. REV 

PARTS LIST 
50 MHZ HARMONIC 1114-00-0100 C 
MARKER, MbH-50 

PAGE: 3 



REFERENCE DESIGNATORS 

CO1 

C02 

C03 

C04 C09 

COS 

COA 

ClO 

C11 

C 1 2  

CRlA 

CP2 

J 1  J 2  

L 2  

TITLE 

REFERENCE DESILNATORS 

0 1  0 2  

H 1 

R 2 

R3 R4 

R5 

Rb 

R7 H9 

R 8 

X 1  

TITLE 

PART DESCRIPTION 

CAP,CER,47PF,lKV 
C O l 0 4 - 0 4 7  

CAP,CER,20PF,lKV 
CD101-020 

CAPVCERPIZOPFI~KV 
CD104-112 

C A P I F T P ~ O O P F I ~ O Y ~ ~ O V  
C F l 0 4 - 1 5 0  

CAPrF.T.,470PF 
C F 1 0 1 - 1 4 1  

CAPVVALUE DETEHMINLD 
I N  C A L I ~ H A T I O ~ V  

C A P , C E H ~ . O ~ M F , ~ ~ ~ V  
CO103-310 

CAPICER,.O~MF,~OOV 
C D l 0 3 - 3 5 0  

CAPrF.T.,6.APF 
CF 102-H6P 

DIODE DG000-007 

DIODE DG100-821 

CONY J F 0 0 0 - 0 0 5  

CHOKtr2.2MH, IOY 
LA005-HZ2 

PART DESCRIPTIQY 

TRANS 0 A 0 3 8 - 5 0 1  

RES,C,l/Uk,S%,07K 
RC103-347 

4 t S 1 C ~ l / U W , 5 % , 5 h  
RCIOJ-056 

Q E S r t r l / U W ~ 5 X v 1 . 5 K  
HC103-215 

R E S , C r l / 4 w ~ 5 % ~ 1 8 0 K  
RC 1  O 3-0 1 8  

RES,Crl/4W,5Y,470K 
HC103-447 

RES,C,1/4Wp5X.10K 
HC103-310 

POT,2OK 
WP124-320 

CRYSTALIXXOOO-331 

ORIG-MFGR-PART-NO 

6OU2J47OJ 

bOCOG20OJ 

IOTCU-112 

8420-500PF 

FA5C-4712 

CAP,TRIh 

68U105M 

TG-550 

FA5C-6892 

5 0 8 2 - 2 8 0 0  

1N82AG 

Z 7 J Q l l b - 1  

OYN2Q2K 

ASSEMBLY NO. 

A 1 1  10-00-I1045 

PAGE: 1  

W A v ~ ~ ~ K  
PARTS LIST 

OHIG-MFGR-PART-NO 

2 ~ 3 8 5 4 A  

CF1/0-47K 

C F l / 4 - 5 b  

CF1/4-1.5K 

CF1/4-18OK 

C F l / 4 - 4 7 0 K  

CF1/4-1OK 

WAZGO32S-203MA 

X331-00.00000 

ASSEMBLY NO. 

A m LET 

MFGR 

MDC 

MDC 

SPR 

AEH 

A-8 

*-I 

MUC 

SPR 

A-R 

H-P 

G - I  

S-C 

AS€ 

SING FREQ MKR MbS-3 

1 1 1 4 - 0 0 - 0 0 4 5  

PAGE: 2 

MFGR 

G-E 

ASE 

ASE 

A S t  

ASE 

ASE 

ASE 

A-H 

r-I 

WAVETEK NO. 

1 5 1 0 - 1 0 - 3 4 7 0  

1 5 1 0 ~ 1 0 ~ 0 2 0 0  

1 5 1 0 - 1 0 - 3 1 2 1  

1 5 1 0 - 3 0 - 3 5 0 1  

1 5 1 0 - 3 0 - 0 4 7 1  

1 5 1 9 - 9 9 - 9 9 9 9  

1 5 1 0 - 1 0 - 2 1 0 3  

1 5 1 0 - 1 0 - 2 5 0 3  

1 5 1 0 - 3 0 - 1 6 8 9  

4 8 0 9 - 0 2 - 0 0 0 1  

4 8 0 7 - 0 1 - 0 0 8 2  

2 1 1 0 - 0 3 - 0 0 0 2  

1 8 1 0 - 0 3 - 0 2 2 9  

QTY/PT 

1  

1  

1  

2  

1  

1  

1  

1  

1  

1  

1  

2  

1  

REV 

WAVETEK NO. 

4 9 0 1 - 0 3 - 8 5 4 1  

4 7 0 0 - 1 5 - 0 7 0 2  

4 7 0 0 - 1 5 - 5 6 0 9  

4 7 0 0 - 1 5 - 1 5 0 1  

4 7 0 0 - 1 5 - 1 8 0 3  

4 7 0 0 - 1 5 - 4 7 0 3  

4 7 0 0 - 1 5 - 1 0 0 2  

4 6 1 0 - 1 0 - 7 2 0 3  

2 3 1 0 - 0 0 - 0 3 3 1  

QTY/PT 

2  

1  

1 

2  

1  

1  

2  

1  

1  

REV 

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTV IPT 

COl CAP,CER,Q7PF,IKV 60U2JQ70J MOC 1510-10-3470 I 
C0104-047 

CO2 CAP,CER,20PF,IKV 60COG200J MOC 1510-10-0200 I 
COIOI-020 

CO.! CAP,CER,120PF,IKV IOTCU-TI2 SPR 1510-10-3121 I 
CDI04-112 

C04 CO'l CAP,FT,500PF,20X2~OV 4420-'500PF AER 1510-30-3501 2 
CFI04-ISO 

COS CAP,F.T.,470PF FA'5C-4712 A-ti 1510-30-0471 1 
CFIOI-14T 

C08 CAP,VALUE DETERMI~ED CAP, TRIM .,-1 1~19-9'1-9'1q9 I 
IN CALIBRATION 

Cl0 CAP,CER •• OIMF,IOOV 68UI0·3M MUC 1510-10-2103 I 
C0103-310 

CII CAP.CER •• OSMF.IOOV TG-S50 SPR 1510-10-2503 1 
COI03-350 

CI2 CAP,F.T •• 6.8PF FA5C-68'12 A-6 1510-30-1689 1 
CFI02-RI:>t1 

CRIA DIOOE OGOOO-007 5082-2800 H-P 480'1-02-0001 I 

CR2 DIODE OG100-13?1 IN82AG G-I 4807-01-0082 I 

JI J2 CONN JFOOO-005 37JRI16-1 S-C 2110-03-0002 2 

L2 CHOKI:.2.2MH.IO\ 08N2R2K ASE 1810-03-0229 I 
LAOOS-RU 

WAVETEK TITLE ASSEMBL Y NO. REV 

PAR1S LIST 
SING FREQ MKR '1I:>S-3 1114-00-0045 A 

PAGE: 1 

REFERENCE DESIG"'ATURS PART DESCRIPTI~N ORIG-MFGR-PART-NO "'I'GR WAVETEK /110. IHY/PT 

QI Q2 TRANS QA038-541 2,,3854A G-E 4<101-03-8541 2 

RI RES.C.I/II~.5X,47K CF 1/1I-Q 7K ASE 4700-15-4702 I 
RCI03-347 

R2 RtS,C.1/4W.5X,'56 CF 114-56 ASE 4700-15-51>0'1 I 
RCI03-0Sb 

R3 R4 RES,C,1/4W.5X.I.5K CFI/4-1.'5K ASE 4700-15-1501 2 
~Cl03-215 

RS RES,C.1/4w.5X.180K CFI/4-180K ASE 4700-15-1803 I 
RCI03-418 

R6 RES,C,1/4w,5X.470K CF1/4-470K ASE 4700-15-4703 I 
RC103-447 

R7 R9 RES.C.1/4w.5X.IOK CF1I4-10K ASE 4700-15-1002 2 
RCI03-310 

Rtl POT.20K w~2GO~2S-203MA A-IS 41>10-10-7203 I 
RPI2t1-320 

Xl CRYSTAL,XXOOO-351 X33w-00.00OOO w-I 2310-00-0331 I 

WAVETEK TITLE ASSEMBLY NO. REV 

~LIST 
SING FREQ MKR M6S-3 1114-00-0045 A 

PAGE: 2 



J T Y  

1 

1 

1  

1 

3 

1 

1  

1  

1 

1  

1 

1  

REV 

Y F C H  

M A L  

5 

S U k L  

& - H  

F C O  

d A T  

A - J  

ASE 

4 S t  

4 5 t  

A 

A 

I I R I L - Y F b d - P A I 7 T - N O  

S X Y l l O  

I O I C C - 0 1 0  

5 U - 7 V U - O i ' I - I 0 2 P  

F 4 5 C - h H J 2  

1 \ 1 4 1 U H  

L Y 3 0 1 - A N  

flA21,O 5 > S - ? 0 3 M A  

C k  1 / 4 - 5 6 k  

C F  l / U - 1 5 0  

h F 5 5 K - U 7 . 5 K  

I F S S U - 4 8 . 7 h  

M F j 5 K - 4 6 . U K  

R E F E R E N C E  Q F S I G N A T O R S  

C  1 

C L  

C  3 

C 4  

CHI C H 2  C R 5  

I C  1 

R 1  

R  2 

H3 

R U  

R  5 

H b  

~ A V E T ~ U  NO. 

1 3 1 0 - 6 0 - 5 1 0 5  

1 5 1 0 - 1 0 - 0 1 0 0  

I ' ~ l u - 3 0 - W l O Z  

1 5 1 ~ - 3 0 - 1 6 ? ~  

4 6 0 7 - 0 1 - 0 9 1 U  

7 0 ~ 0 - 0 3 - O l O d  

4 0 1 0 - 1 0 - 7 2 0 5  

4 7 U 0 - 1 5 - 5 b f l ?  

4 7 0 0 - 1 5 - 1 5 0 1  

4 1 0 1 - 0 3 - 4 7 5 2  

4 7 0 1 - 0 5 - 4 4 7 ,  

4 7 0 1 - 0 3 - U o U ?  

P A R T  U F S C b t I P T I I I I 4  

C A P , F I L * , l O K P F , l 6 O V  
C P l O S - 3 1 0  

C A P , C t H , l O P F t l U V  
C D 1 0 1 - 0 1 0  

CAP,CtH,F.T .  I O U O P F  
LF 1 1 2 - 2 1 0  

CAP,l-.T.,6.86'F 
C F  1 0 2 - q b H  

D I O D E  D G 1 0 9 - 1 U 0  

1 C . H  P I N , I C O O O - 0 0 8  

PI lT ,ZOK 
H P l 2 4 - 3 7 0  

H ~ s ~ c , ~ / ~ N ~ s z ~ ~ ~ K  
r 7 L 1 0 5 - 3 5 6  

~ E S . C , l / u w r 5 X , l 5 0  
d C l O 3 - I 1 5  

N t S p * F , 1 / A k , l X . 4 7 . 5 K  
b t F 2 1 5 - 1 4 7 5  

H t S p Y F , 1 / R d , 1 X I J H . 7 K  
H F 2 1 J - U A 7  

H t S r ~ F , l / A W t l X , 4 b . 0 K  
H F 2 1 5 - U b U  

WAVETEK 
PARTS L W  

TITLE 

1 KHL S Q R  W A V E  
I O O U L A T O H ,  ?46L- l  

ASSEMBLY NO 

1  I 1 4 - 0 9 - 0  150 

P A G E :  I 

REFERENCE DfSIGNATUMS 

CI 

C2 

C3 

C~ 

CRI C~2 CR3 

ICI 

Rl 

R2 

R3 

Rli 

R5 

Rb 

Vv'AVETEK 

PARTS LIST 

TITLE 

PART PESCMIPTIUN 

CAP,FTLM,lOKPF,lbOV 
CP\O'>·310 

CAP,CI:R,IOPF,IKV 
CDIOI·010 

CAP,CER,F.T. IOUOPF 
Cf112-210 

CAP,F.T.,6.8I'F 
CFIO~-~oi\ 

DIODE DGIOQ-\L10 

IC,8 PIN,JCOOO-008 

P(1T,20K 
RPI2Q-3?0 

RES,C,I/~w,5Z,'>bK 

'<CI05-3'>6 

RES.C,114w,,>%.I~O 

RCI03-11,) 

RES,MF.I/~~,IX.47.'>K 

"F213-1HS 

RtS.~F.I/~w.II,uM.7K 
RF 213-4117 

RES,I'1F,l/,,"W,II,4b.UK 
RF2U-4bU 

I KHl Sill< wAVE 
"DDUlATOR, M6l-1 

~AVE.TEK NC). 

SXM110 MAL lSltl-60-"iIOS 

10TCC-IHO 

INulll1:\ f;CO 4,,07-01-0914 3 

L~3QI-'N 

CFI/4-56" AS~ 

CF 1/11-1')0 4700-15-15')<) 

MF55K-1I7.5", .SE 4701-03-47')2 

AS~ 

ASSEMBl Y NO. REV 

III·~-Ol)-O 1,0 

PAGE: 1 



SECTION 7 
SCHEMATICS 

7.1 INTRODUCTION a r e  included on each schematic i f  r e -  
qu i red .  

This  s e c t i o n  con ta ins  a l l  schematics 
f o r  t h e  instrument .  A schematic index A l l  va lues  a r e  shown i n  t h e  fol lowing 
i s  given i n  Sec t ion  7.4. u n i t s  un le s s  otherwise spec i f i ed .  

7.2 SCHEMATIC NOTES 

The fol lowing no te s  and abbrev ia t ions  
p e r t a i n  t o  a l l  schematics.  Addi t iona l  
no te s  pe r t a in ing  t o  s p e c i f i c  schematics 

Denotes DC vo l t age  reading i n  
v o l t s  un le s s  otherwise speci-  
f ied.  

Denotes h igh  impedance c r y s t a l  
d e t e c t o r  reading  i n  v o l t s  un- 
l e s s  otherwise spec i f i ed .  

Denotes 50 ohm c r y s t a l  d e t e c t o r  
reading  i n  v o l t s  un le s s  other-  
wise  spec i f i ed .  

-----of, Signa l  o r  vo l t age  source.  

, -  Connects t o  i nd ica t ed  s i g n a l  o r  
l r. v o l t a g e  source.  

Arrow i n d i c a t e s  clockwise ro t a -  
t i o n  of wiper. 

Com onents  Uni t s  

Capaci tor  p i co fa rads  
Inductor  microhenries  

-3 Coaxial j ack  

.d> Coaxial plug 

.----,- Coaxial cab le  

Factory ad jus t ed  p a r t .  

Denotes a f ront -panel  device. 

Denotes a r ea r -pane l  device. 

, . , ,, , Denotes a PC board adjustment 
L-L- w 4- L- o r  access ib lemoduleadjus tment .  

Denotes an  i n t e r n a l  module ad- 
(:.E:'S!-) justment not  a c c e s s i b l e  without  

removing module cover. 

7.1 INTRODUCTION 

This section contains all schematics 
for the instrument. A schematic index 
is given in Section 7.4. 

7.2 SCHEMATIC NOTES 

The following notes and abbreviations 
pertain to all schematics. Additional 
notes pertaining to specific schematics 

> 

---o:e. 

---:E. 

H-

Denotes DC voltage reading in 
volts unless otherwise speci
fied. 

Denotes high impedance crystal 
detector reading in volts un
less otherwise specified. 

Denotes 50 ohm crystal detector 
reading in volts unless other
wise specified. 

Signal or voltage source. 

Connects to indicated signal or 
voltage source. 

Arrow indicates clockwise rota
tion of wiper. 

SECTION 7 
SCHEMATICS 

are included on each schematic if re
quired. 

All values are shown in the 
units unless otherwise 

following 
specified. 

Components Units 

Resistor 
Capacitor 
Inductor 

ohms 
picofarads 
microhenries 

~ Coaxial jack 

-- - :0) Coaxial plug 

* 

( , '-"F') L.':" -'-

Coaxial cable 

Factory adjusted part. 

Denotes a front-panel device. 

Denotes a rear-panel device. 

Denotes a PC board adjustment 
or accessible module adjustment. 

Denotes an internal module ad
justment not accessible without 
removing module cover. 

7-1 



SCHEMATICS 

7.3 ABBREVIATION CODE 

C 
CR 
CW 
CW 

dB 
dBm 
dBmV 
DC 
D S 
F 
F.P. 
H 
Har 
Hz 
IC 

Assembly 
ampere 
a l t e r n a t i n g  cu r ren t  
c a p a c i t o r  
diode 
continuous wave 
clockwise 
d e c i b e l  
d e c i b e l  r e f e r r e d  t o  1 mW 
d e c i b e l  r e f e r r e d  t o  1 mV 
d i r e c t  cu r r en t  
i n d i c a t i n g  device ,  lamp 
f a r  ad 
f r o n t  panel  
henry 
harmonic 
h e r t z  
i n t e g r a t e d  c i r c u i t  

I F  
J 
K 
kHz 
ki-2 
kV 
kW 
L 
MHz 
m 
lJF 
1JA 
lJH 
M 
mA 
mH 
mV 
mW 

in te rmedia te  frequency 
j ack  
r e l a y  
k i l o h e r t z  
kilohm 
k i l o v o l t  
k i lowa t t  
inductor  
megahertz 
meg ohm 
microfarad 
microampere 
microhenry 
meter 
mil l iampere 
mi l l i hen ry  
m i l l i v o l t  
mi l l iwat  t 

n 
OC 
P 
PP 
P F 
Q 
R 
F.F 
RMS 
R.P. 
S 
T 
T.  P. 
v 
V A 
W 
X 

ohm 
opt0 coupler  
plug 
peak- to-peak 
p icofarad  
t r a n s i s t o r  
r e s i s t o r  
r a d i o  frequency 

root-mean-square 
r e a r  pane l  
switch 
t ransformer 
t e s t  po in t  
v o l t  
voltampere 
wat t  
c r y s t a l  

7.4 SCHEMATIC INDEX , 

The schematics appear i n  t h e  f o l l o w i n g  order.  

ASSEMBLY - NAME 

2001 
PS 6 
MIH 
M2 H 
M5H 
M9H 
MlOH 
M19H 
M6H-1 
M6H-5-50 
M6S 
M6Z-1 

W i r i ng  Diagram 
Power Supply 
Sweep Rate 
Sweep D r i v e  
Marker Adder 
O s c i l l a t o r  - Mixer  
Output A m p l i f i e r  
Sweep O s c i l l a t o r  
Harmonic Marker ( 1  MHz) 
Harmonic Marker (5-50 MHz) 
S i n g l e  Freq. Marker 
1 kHz Modu la t ion  

SCHEMATICS 

7.3 

A 
A 
AC 
C 
CR 
CW 
cw 
dB 
dBm 
dBmV 
DC 
DS 
F 
F.P. 
H 
Har 
Hz 
IC 

7.4 

7-2 

ABBREVIATION CODE 

Assembly 
ampere 
alternating current 
capacitor 
diode 
continuous wave 
clockwise 
decibel 
decibel referred to 1 mW 
decibel referred to 1 mV 
direct current 
indicating device, lamp 
farad 
front panel 
henry 
harmonic 
hertz 
integrated circuit 

SCHEMATIC INDEX 

The schematics appear in 

ASS EfVlBL y 

2001 
PS6 
M1H 
M2H 
M5H 
M9H 
MlOH 
r~19H 

M6H-l 
M6H-5-50 
M6S 
M6Z-1 

IF intermediate frequency n ohm 
J jack OC opto coupler 
K relay P plug 
kHz kilohertz pp peak-to-peak 
kn kilohm pF picofarad 
kV kilovolt Q transistor 
kW kilowatt R resistor 
L inductor RF radio frequency 
MHz megahertz RMS root-mean-square 
}ffi megohm R.P. rear panel 
lJF microfarad S switch 
lJA microampere T transformer 
lJH micro henry T.P. test point 
M meter V volt 
rnA milliampere VA voltampere 
mH millihenry W watt 
mV millivolt X crystal 
mW milliwatt 

the following order. 

NAME 

Wiring Diagram 
Power Supply 
Sweep Rate 
Sweep Drive 
Marker Adder 
Oscillator - Mixer 
Output Amplifier 
Sweep Oscillator 
Harmonic Marker (1 MHz) 
Harmonic Marker (5-50 MHz) 
Single Freq. Marker 
1 kHz Modulation 
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MODULE PARTS LIST MODEL 2001A HEAD 
w i t h  TACAN Markers 

REV A 

REFERENCE 
SYMBOL 

PARTS LIST 

DESCRIPTION 

MODULE REV 

STANDARD MODULES 
Sweep R a t e  Module 

WAVETEK 
PART NO. 

sweep Drive Module 
Marker Adder Module (modified) 
Output Amplif ier  Mod'ule, Band 1 (modified) 
O s c i l l a t o r  Module, Band 2 & 3 
Harmonic Markers, 200kHz, 1 MHz,(modified 
Harmonic Markers, 5 MHz, (modified) 
Harmonic Markers, 20 MHz (modified) 
S i n g l e  f requency marker a t  63.0 MHz 
wi th  s idebands a t  62.1 MHz and 63.9 MHz 
and a 62.65 and 63.35 MHz 
ASSEMBLIES 
RF Cable,  50 ohm 
RF Cable,  50 ohm 
RF Cable,  50 ohm 
RF Cable, 50 ohm 
RF Cable,  50 ohm 
RF Cable,  50 ohm 
RF Cable,  50 ohm 
RF Cable,  50 ohm 
RF Cable, 50 ohm 
RF Cable,  50 ohm 
RF Cable, 50 ohm 
S102 Assembly wi th  a s s o c i a t e d  p a r t s  
S107 Assembly wi th  a s s o c i a t e d  p a r t s  
S108 Assembly wi th  a s s o c i a t e d  p a r t s  
RF A t  t e n u a t o r  

MANUFACTURER 

CODE~ NUMBER 

CAPACITORS 
Ceramic d i s c ,  .OluF +20% l O O V  
Ceramic d i s c ,  . 0 0 2 u ~ + 2 0 %  1kV 
C e r a m i c  d i s c ,  .02uF +%% l O O V  
Ceramic d i s c ,  68pF +5% 1kV 
Ceramic d i s c ,  1 5 0 ~ ~ + 2 0 %  1kV 
Ceramic d i s c ,  lOpF +5% 1kV 
C e r a m i c  d i s c ,  350~~-+20% 1kV 
Ceramic d i s c ,  120pF +20% 1kV 
Ceramic d i s c ,  20pF - +% 1kV 

-,- 
Q 

CONNECTORS (JACKS) 
12-pin r e c e p t a c l e  
Contact ,  female,  f o r  above 
Contact ,  male, f o r  above 
15-pin r e c e p t a c l e  
Contact ,  female,  f o r  above 
BNC, Cable 
Phone, r e c e p t a c l e  , submin. 

W- I 
W- I 
W- I 
W - I  
W - I  
W- I 
W - I  
W- I 
w- I 

W - I  
W- I 
W- I 
W- I 
W- I 
W- I 
W - I  
W- I 
W - I  
W - I  
W- I 
W- I 
W - I  
W - I  
W- I 

SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 

MOL 
MOL 
MOL 
MOL 
MOL 
W- I 
S- I 

SEE STANDARD 2001A HEAD 
PARTS LIST FOR SHEET 

2 and 3 

REFERENCE 
SYMBOL 

WAVETEK 
PART NO. 

DESCRIPTION T 
Q CODE 

MANUFACTURER 

NUMBER 
REFERENCE 

SYMBOL 

MIH 
M2J 
MSH-l 
M10H-l 
M19H 
M66H.2,1 
M6HS 
M6H20 
M66 63.0 

"A 
1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 

S070-2 

"C 
101 
102 
103 
104 
lOS 
106 
107 
108 
109 

"J 
2 

101 

" 

" 

" 

102,103,104 
105 
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PARTS LIST MODEL 200lA HEAD 
with TACAN Markers 

MODULE REV A 

DESCRIPTION WAVETEK 
PART NO. 

MANUFACTURER T 
CODE NUMBER Q 

STANDARD MODULES 
Sweep Rate Module MIH W-I 

W-I 
W-I 
W-I 
W-I 
W-I 
W-I 
W-I 
W-I 

Sweep Drive Module M2J 
Marker Adder Module (modified) MSH-l 
Output Amplifier Module, Band l(modified) MIOH-l 
Oscillator Module, Band 2 & 3 M19H 
Harmonic Markers, 200kHz, 1 MHz, (modified)M66H.2,1-1 
Harmonic Markers, S MHz, (modified) M6HS-l 
Harmonic Markers, 20 MHz (modified) M6H20-l 
Single frequency marker at 63.0 MHz M66 6~.0 
with sidebands at 62.1 MHz and 63.9 MHz 
and a 62.6S and 63.3S MHz 
ASSEMBLIES 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
RF Cable, SO ohm 
Sl02 Assembly with 
Sl07 Assembly with 
Sl08 Assembly with 
RF Attenuator 

CAPACITORS 

associated parts 
associated parts 
associated parts 

Ceramic disc, .01uF +20% 100V 
Ceramic disc, .002uF +20% lkV 
Ceramic disc, .02uF +20% 100V 
Ceramic disc, 68pF ±S% lkV 
Ceramic disc, lSOpF ±20% lkV 
Ceramic disc, 10pF +S% lkV 
Ceramic disc, 3SOpF~20% lkV 
Ceramic disc, l20pF +20% lkV 
Ceramic disc, 20pF ±S% lkV 

CONNECTORS (JACKS) 
l2-pin receptacle 
Contact, female, for above 
Contact, male, for above 
IS-pin receptacle 
Contact, female, for above 
BNC, Cable 
Phone, receptacle, submin. 

WX200lA-Al W-I 
WX200lA-A2 W-I 
WX200lA-A3 W-I 
WX200lA-A4 W-I 
WX20 0 lA-AS W-I 
WX200lA-A6 W-I 
WX200lA-A7 W-I 
WX200lA-A8 W-I 
WX200lA-A9 W-I 
WX200lA-AlO W-I 
WX200lA-All W-I 
BSOO-22S W-I 
BSOO-232 W-I 
BSOO-224 W-I 
S070-2 W-I 

CDl03-3lO 
CDl02-220 
CDl03-320 
CDl04-068 
CDl02-llS 
CDlOl-OlO 
CDl02-l3S 
CDl02-ll2 
CDlOl-020 

MCOOO-030 
MCOOO-032 
MCOOO-033 
MCOOO-016 
MCOOO-018 
JBOOO-003 
MCOOO-036 

SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 

MOL 
MOL 
MOL 
MOL 
MOL 
W-I 
S-I 

MIH 1 
M2J 1 
MSH-l 1 
MIOH-l 1 
M19H 1 
M66H.2,1-1 1 
M6HS-l 1 
M6H20-l 1 
M66 63.0 1 

WX200lA-Al 1 
WX200lA-A2 1 
WX200lA-A3 1 
WX200lA-A4 1 
WX200lA-AS 1 
WX200lA-A6 1 
WX200lA-A7 1 
WX200lA-A8 1 
WX200lA-A9 1 
WX200lA-AlD 1 
WX200lA-Al 1 
BSOO-22S 1 
BSOO-232 1 
BSOO-224 1 
S070-2 1 

TG-SIO 1 
SGA-D20 1 
TG-S20 1 
10TCU-Q68 1 
SGA-TIS 1 
10TCC-QlO 1 
SGA-T3S 1 
SGA-T12 1 
10TCC-Q20 1 

l360-Rl 1 
1433 6 
1434 1 
l62S-lSR 1 
1855 14 
JBOOO-003 3 
l42A 1 

PARTS LIST 
REFERENCE 

SYMBOL 
DESCR IPTION 

SEE STANDARD 200lA HEAD 
PARTS LIST FOR SHEET 

2 and 3 

MODULE REV 

WAVETEK MANUFACTURER 
PART NO. CODE NUMBER 

T 
Q 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-
1_-
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-IBV "4'- .8 

R7 

C.9 
ItJ,.{/F 

.... /t!J 
c/z 
100 

RIB 
~7J< 

Q/O 
.2 N .3'6"4 '1-

+ 

-:-

-/8 
(( 

c/o 
10O",;::, + 
~Gv 

~/.9 
/O~· 

--

R.JO 
10K 

"'/8 

C,t?7 

C;f/.] 

h(}'rf -'t.ov 
-------~:!£..!:..L..---s-C-O-P.-'£'-H-O-fi'-I z---~ 6 - . £~ 
------------------~~~~~~ .. 7 

__ ------------------~~=~wL~'~~~~9 
.. " '-'0 
./1 
.. 12 

P2 

c/?/.z 

/"} 
o~ 

R2.9 
/0,1( 

""/$ 

r---<~-----, k SO - l 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~4 v~ I --- ~~------------------~-SCOPE ~t7K/L 
f')r. Po,) 

IpL"N 4IFrf,qp) I 
~ ~prlo!:!.... .-J 



R29 I~I (Q9J CR9 
R2~ R 7 

R22 

I C4 
C10 I I R30 I 

I Rl0 I L9lU 
R54 I[ID R43 I R42 C5 I 

R32 I I I~ 
R28 ) t6V\ I 

~ 
R 21 

1 C3 W CTR4 

I 
Q18 8 

R38 I 

R2 

I R36 I ~ 
I Cll I I 

\@7 
CR5 I R37 I [!] 
R47 

Ui 

I R40 I ~ 

rQ2\ 
R34 

-t 

\@J 
LOB35 I-

I 

C13 ~ " 

~ 
CR2 I I R2S 

c=R39 I 
'v 

I 

~ 

R23 I I B~9 

.... ~ 

I R3 I Rl I I 
R46 I@] :J: ~ 

RS6 I 

I R8 
I R50 I 

~ 

R24 I 
CR7 I .~ 

(0) 
R4 I 
R9 I R44 

I RSS (0-7'\ 
~ 

I 
R1S R12 I 

CRl I 8 I 
CR8 I 

~ 

C2 I I BS7 
R13 It] I 

I ~ R6 

I Rll I 
R14 I 

~ 
I 

'Ii 

I C6 I r6i9J 
R17 I 

I RS2 

C21 
RS1 I I R16 I 

I 
I R5 

R53 I I 
I 

R18 I 



REKA 
.b 

R I - +IS 

SWEEP 
DRIVE 

OUTPUT 
CPO A32VP-P 
6.8 l2 
I 

-18 

CLAMP 
LEVEL */3 rvl PS 3702 SHIFT / a o ~  

4'- 

- + c9 
6- 8 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t) 

7 CI 
6.8 
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+IB 

R5~ 
4.7K

1 

C2 

C/?I P/VIOO 

RI 

2.20 

R5S 
G·B K 

+- fS 

R57 

SCHEMATIC --- M1H 
SWEEP RATE 

REV. A 

SWEEP 
DRIVE 

ourpuT 
C 20 1\3ZVP-P 
6.8 12 

C7 
6.8 

I 
SCOPE' 

II HORtZ. 
OUTPUT 
.1\ JID V P-P 

~ INTEG,RATOR 

L--____________________ -_/
8 ________ ....... _ C

-----1
3 ~.-I-S-.u ........ F--........ -------......_.~-_ .~_. ___________ -~/.::::B~ ______________ _._----------o-u-r-p.-'U-T ...... - 8_ (x 

/ 

CLAMP 
LEVeL 
SHIFT 

CB 
6.8 
C/?2 

A'.2~ 
$601( 

:= 

rRIGqER 
. INPUT 

/i' /.9 
lOOk 

+/9 

G8 
MP5.?702 CP9 

,oIVIOO 

-

-/8 

R..?I -18 

CI4 
6.8 /\,4 "1 

12K 

+/6' R~S t I SIZE I 
201< 

HYSTERESIS 
CS 

RSS . .«46" 

C4 

R21 
18K 

~J=OO/.vF 10 R36 

~ ____________ 5_W_1_TC_H __ O_u __ Tpv __ r ___ 9 ~ 

+/8 CIS 

100 39K 

R37 
4.7k RI\A51'v4 __ /?_2--J0~ t ICLAMPI .22 K 

-,I-/t9 27K ..2 Ok e---+--------------f---i 

-1-/8 

+18 

CI3 
1..2 0 

----~~~----------~J~------------~--.--+--.~ 

-18 

~.8 

.R4.9 
470 

QI8 
2N.5'8S4A 

-18 -18 

TRIGGER 

10 

BLANKING 
OUTPUT 

JL -/ TO +J4V 

(X "'1 C9 
(0.8 

10K 

~----~--------------------------------------______ ~-----------------O-U-T-A-v-r~=_~~ 
CI7 
6-8 

-/8 

TRI4~t=R C 12 L-_____________________________________________________ ROU ___ ~ __ NG~ ~I _G_.8 _____________________________ ~ 

cO 

cia 
14TO 

.3 

C 
0= CONNECTED TO SWEEP T1M£ SWItCH 

-/el 
lo/22MA 

+/8 

C/9 
470 

2 
+18 

lo/2.0MA 



8 I R6 I Rl C2 
R27 

R14 

@ Rl0:==J 
R19 ~ I C3 I R9 I R 15 I I R 21 R2 Rll I 
R16 I I R20 I I R7 I (0 

R4 I R13 I C2~ 

~ 
I R8 I R12 

R94 05 I ~' 
I CR1 I R18 R17 

C8 I R30 I 

~ 
C9 

I ~ 06 CJ{]D===:J I R29 R28 R26 
I R25 

R56 ®® I 
fII 

R60 I~ R31 ~ 
I R.5 5 L~~==:J I II 

~ C20 
I I~ ®@ I R34 I " R59 :t.. 

R91 81 R32 I ~ ~ 
R92 R 58 I iii 

I R61 ~ I R36 I ::J: I R33 I ~ 

I R90 GV @@ § CBn I ~ (R22 R54 I 17 9 10 

I ( R21 R89 
R69 I § L:R)r=J w c::=RB.:.=J .~ 

d':~42 I R70 I 015 ®@ I R72 e> 
I I R73 

I 13 14 
~ CR18 § R38.=:J 

~ 
I I R74 

I "@@ R76 e 
a ~-t;==l R 6 8 I R77 I@ 1 16 

I 

~ 
L]78 I 017 

I R80 ~ 

® R64 €V I R86 

I R95 R62 I R85 I 
R63 R93 I R96 I 

(23 I C16 I 
R79 

b 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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C5 RI4 

178Kt 

C 2. 5" 1----11 
3.9 

616

.

8 

rUN/NG- c ~ R 15 
AN/) '--------411~---t-1 

SWEep 7 6.8 178k t 

MOW M~ ___ C_7 _____ ~_'~_" R 16 .... __ ... 

I:".B 1?8K 

T 

+18 

C8 
IS 

~---------------.---~/8 
-/6 R6 

100 

Q2 
2N4250 

CRZ. 

29 
~--------------------------------------~/OOK 

-/8 

C9 

R30 
4,70 

R3G 
2.2K 

R37 
2.2K 

CRIO '*' 

B-2 

2.4 
CRI3 :+ .e -I 

QIO 
.2N5..tp61 

G;II 
2N.s~6/ 

/0 

QI5 

SCHEMATIC --- M2H 
SWEEP DRIVE 

A'£V G ----

CJ4 !} SWEEP 
'-.-----uDRIVE 

C/3 
10 

~/7 
2#.5461 

6.8 OVTPt;T 

• R2<D f-/8 

2#546/ 
~~L.'~~~~~~~~ 

20/< 
CRI4 '« 

--
CRI6 *-

..zOK 

8-/ 

B-2 

-=- J/.71( 201( 
SWE£P WIDTH 2 

'-IE--
~72 

- 4.71< 20/( 
SWE€P w/or. I 

R89 
8.2K< 

+/8 

+16 

I CIS / 
0+/5 YOLT 

-If/70 SUPPLY 

-/0' 

CZ2 IZ 
-/6' VOLT CZ 

120 

R31 t 
~--.... - ....... --.... +/8 -18 

qZI 
7£)401 .----

St/PPLY 
/\-----

..1.211' p-p 

-IG 

-/0 

TMArCHEO 

R7 
101< 

-Ia 

.2NS'088 

CRZl 
R87 <' 
470 

CRl..Z 

-/8 

+ C28 

'.lA F 

470 



I SWEEP SAMPIE INPUTS 
REY: C 

I 
I 
I 

E~TERNA L 

c, S W E . P S A M P L €  
R /  

4 k 

NOTE M5H AS SHOWN- 
M S G  O M I T  PARTS 

4 1  /N SXRDED AA'O RhD 
CONNEC TO J - Z  f C -/SD/REC TL r 

MARKER 

./b' 

I C3 

I 
I 
I 
I 1: +/B 

t 

R /Z 
5~6A' 

-/8 
-/B 

4 
RW 

I /OK 
t /B 

R/5 
b 

R2l 
5 . d K  3e3Y 

MARKER 

I El c/8 
00 7PU T 
32YP70P 

f P 
- - 

I f P 

I 
I S-/ -18 JI -Mc16 /OduF + M c / 7  / O O a F  

I 
cs c/o C// 
~8 W4 1-4 c L 2 / ,  I+ 1, -1 -4 ~ y ~ t 2 6 , ~ ~ o  

' 
4 7 0  

// 8 
v B -1 -IT -18 +/8 

I 
70 SMPER / 5 M A  /2 M A  

I 
I 
I 
I 
I 

R~TERNAJ. 

I 
MARKEN 
INPUT 

./11' 

I 
I 
I 
I 
I 

B/,I?£JY 

I 
INPUTS 
/~MJ/ 
,aTOP 

I 
I 
I 
I 
I 
I 
I 

I 6.8 

C4 

C5 

3 6.8 
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_---........ $W£EPSAM.P££ 
.Ill 

,Rt; 
S.tS/< 

r?/Z 
,5.6K 

NI5 
S.6K 

If'/d 
5.6/( 

-/8 

Q4 
2N.s-oe8 

-18 

SCHEMATIC --- M5H 
MARKER ADDER 

SWEEP $AMP~E INPl/T$ SWEEP .sAMP~£ OVTP(I r ~EV. __ C _____ _ 

~ .. 
t , 
~ r . / 

.05~ 

/?3.9 
.2.7~ 

L:M5HA~'S::~N- / 
C20 

·000000P 

M..5G OMIT F14/i'TS 
/NSNA£)EOA~EA Ah£) 
CONN£Cr C-190/~EC,r,,-'r 
TO J-Z ~48 

...n /M 

.1<45 
-/8 

/K 

S.s. t~/B H47 
,EVEL 4701< 
.201< 
R46 +18 R49 2.7K 

C9 
6.8 

T£>/O/ 

C.lO C.I' 
r 6-e I I §;e, I 

\. /2 II ~ 
... 

TO SHAPCH 

~soo 

-/8 .J1 

C-13 r 6.8, I 
/0 

.J"l 

iYARKER 
Ot/TPl/T 

C/8 32vprop 

6 .. 8 7 



REV I 

MlXER 

R /  
2 2 X  

R2 

'"i 
-/6 

I 

I 

I 
I 

I 
1 

MARKER 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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~I 

.22K 

</-15-n __ C_/._'3 ___ ..J 

-/- 10 6.8 

-16 

-IS 

+18 C32 
l,6S"A.IF 

C3S 
.OOf,NF 

T LJ ""7 __ 0...;..1.-+--4-_ 
Q8 

MIXeR 
eRg 

1/t/82 

R36 

4.7 

TO C 14J. 
Bt-A Nkl N~ -+---=5i;....~_o-=---e._--I 

QIO 
2N38S4A 

-/6 

C28 C29 

TI8 

CIS 
470 

~-----------------------------------4~ 1~70 / 1 1
470 

21 
C30 
470 

-/6' -/6 
,5'.3'AflAcCW'MOLJE) 2.,4 

SCHEMATIC --- M9H 
SWP OSC (BAND 1) 

I C.22. 
2 .. 4-

• 

,REV I 

oRr OUT,PU r 
'8"70 

O(/TPUT 
AAIPL/F/EN 

SWEEP 
SAMPLE 
OUTPUT "N ro 
MAIr/<£"/? 
AOPER 



REV F 
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8+ 
/ 

// 

30.S hJ'1A 
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/2. 

C/7 
470 

c.2 
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CR.2 

c/s 
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C/.9 
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CONrHO~ -----, 
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.R28 
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-/8 

Q6 
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OUTPUT AMPLIFIER 

so 1006 

REV F 

/i'F 
OUTPur 

C3J 
6.8 
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6 LEVELCR 
~--------+-----------~---------------------+------------ our~G'r 

-/8 

LI/ C27 C.29 C3/ .LIZ 

. Ow' J0'-""'- • O/"",r 
TO", 1/ 
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1 
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I 2 3 9 
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NO TE2: WRMON/C SUPPRK5S/OY CAPRC/TORS M A Y  OR M A Y  NOT 
BE PRE5KNT d THZ5.C Po/NTS 

"C " 
BAND / 
/NPU r 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
~I 

I 
I 
I 
I 
I 
I 

CI 
.sIYEFP 0.8 
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CI3 
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BE P-RE5£NT AT TI-I£5£ pOINTS 

C2 
soo 
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.JL 
R5' 

220 

R6 
~ oaK 
~ 

tn~ 
()''\i 

CRI 
-/6 B-2 .6'-2 

.L 

CG 
soo 

T 

C5' 
.500 

LI 

+18-~-

RIS 
IOO/{' 

"c" 
BAND / 
/NPt/T 

(// 

TO 
R/I SWEEP 

~.......----"..s.AMr-LE 

I :~~ .12 

r
~CR7' eRa 

CR6 -r; RI2 

I ~ /1 ~ eli? 

~~~ 
RZ4 

2.2"< 

R25 
47,J< 

-18 

CR9 
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PR(J~Ahi7 

/Ok CENT. 
BANL) 3 
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lela LI4 
L--------------~_OO ~----, 

soo • .2.2pH 
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/60 500 82 

"j,---------

-16 
R321( 

L21 

RZI 
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I 
I 

I CRI7 
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~- d~ 

CZS L.ZY 
LEVELER 6.8 ~'--________________________ =-_________________________________________________________________________________ c~'~zl-I------~ 

.,..t
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C28 

-18 
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L24 

SCHEMATIC --- M19H 
SWP OSC (BAND 2,3) 

I 
I 

CR20 

R47 
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C23 
SOO 

R4-B 
/00 

lL __ 

J2 

REV H 

'.0" 
SWEEP 

SAMPLE 
O(/TPtlT 
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RF OUTPUT 
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8 
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4O ____ A 70"""A 
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PARTS LlST M66 MODULE 63.0 REV A 

M66 

PARTS LIST MODULE 63.0 REV A 

REFERENCE 
SYMBOL 

"C " 

1,2,14,15 
25,26 
3,16,27,32, 
4 1 
4,8,17,21,28 
5,18,29 
6,19,30 
7,40 
9 , l o ,  20,23, 
24,31,35,36 
11,12,34,39 
1 3  
22,38 
3 3 
37 

"J I t  

1 

"X " 

1 
2 
3 

"L " 

1,11,17 
2,12,18 
3 
4,13,19 
5,14,20 
6 
7 
8 
9,16,22,23 

. l o  
15 ,21  

"R " 

1,15,26 
2,16,27 
3,17,28,10 
4,17,29 
5,6,  7,9,22 
2 3 
8 

RESISTORS 
Fixed,  cornp., 2.2k ohm +lo% 1/4W - 

Fixed,  cornp., 20k ohm +lo% 1/4W 
Fixed,  ccmp. , 4.7k ohm+l0% 1/4W 
Fixed,  comp. , 330 ohm - +TO% 1/4W 

T 
Q 

T 
Q 

6 

5 

5 
3 
3 
2 
8 

4 
1 
2 
1 
1 

1 

1 
1 
1 

3 -- 
-- 
-- 
3 
-- 
-- 
1 
4 
1 
2 

3 
3 
4 
3 
6 

1 

DESCRIPTION 

CAPACITORS 

Ceramic f eed th ru  1000pF, 500V 

Ceramic d i s c . ,  47pF - +5% 1kV 

Ceramic d i s c . ,  20pF +5% 1kV 
Ceramic d i s c . ,  1 2 0 ~ ~ + 5 %  1kV 
Ceramic f eedthru  500pF +20% 250V 
Ceramic d i s c . ,  .001uF +z% 1kV 
Ceramic d i s c .  , .05uF +%% 1kV - 
Ceramic d i s c . ,  470pF +20% 1kV 
Ceramic f eed th ru  6.8$ +lo% 500V - 
Mica, 180pF +5% 500V 
Mica 820pF +3% 500V 
Ceramic d i s c .  , .002uF +20% 1kV - 
CONNECTORS 

Jack ,  r e c e p t a c l e ,  50 ohm 

CRYSTALS 

31.5 MHz 
32.4 MHz 
31.15 MHz 

INDUCTORS 

Fixed 
Var i ab l e  
Fixed 
Fixed 
Fixed 
Fixed 
Var iab le  
Fixed 2.2uH 
Fixed, 510uH 
Fixed, lOmH 
Var iab le  

RESISTORS 

Fixed, comp., 47kohm +lo% 1/4W 
Fixed, comp. , 56 ohm 3 0 %  1/4W 
Fixed, comp., 1.5k oh; +lo% 1/4W 
Fixed,  camp. , 470 ohm +TO% 1/4W 
Fixed, camp., l k  ohm - +TO% 1 / 4 ~  

Plxea ,  comp., 51  ohm - +5% 1/4W 

A-B 

BEK 
A-B 
A-B 

MANUFACTURER 

 CODE^ NUMBER 

/ "Q 1 TRANSISTORS I I I I I 

WAVETEK 
PART NO. 

REFERENCE 
SYMBOL 

WAVETEK 
PARTNO. 

CF112-210 

CD104-047 

CD101-020 
CD104-112 
CF104-150 
CD102-210 
CD102-350 

CD102-147 
CF102-R68 
CM101-118 
CM101-182 
CD102-220 

JF000-005 

Y- 8 
Y-10 
y- 9 

LA006-010 
~ o t  ass ign  
Not ass ign 
N o t  a s s i g n  
LAOO6-004 
Not a s s i g n  
Not a s s i g n  
LA001-R22 
LA002-151 
LA004-310 
Not Assign 

RC104-347 
RC104-056 
RC104-215 
RC104-147 
RC104-210 

RC103-051 

1 , 2 , 3 , 5 , 8  NPN, S i l i c o n  
4,6,7,9 , l o  N channel I G  FET i I 

DESCRIPTION 
CODE 

A-B 

SPR 

SPR 
SPR 
AER 
SPR 
SPR 

SPR 
A-B 
A-E 
A-E 
SPR 

APL 

W - I  
W - I  
W - I  

W - I  
W-I 
W - 1  
W - I  
W - I  
W - 1  
W - I  
JEF 
JEF 
JEF 
W - I  

A-B 
A-B 
A-B 
A-B 
A-B 

A-B 

MANUFACTURER 

NUMBER 

FA5C 

10TCU-Q47 

10TCC-Q20 
10TCU-T12 
EF4 
5GA-Dl0 
TG-S50 

5GA-T47 
FA5C 
DM19 1815 
DM19 8215 
5GA-D20 

27-9 

Y-8 
Y-10 
Y-9 

LAOO6-010 
--------- 
--------- 
--------- 
LAOO6-004 
--------- 
--------- 
1 5  
19 
15S103K --------- 

CB4731 
CB5601 
C B1521 
CB4711 
CB1021 

CB5103 

REFERENCE 
SYMBOL 

"C " 

1,2,14,15 
25,26 
3,16,27,32, 
41 
4,8,17,21,28 
5,18,29 
6,19,30 
7,40 
9,10,20,23, 
24,31,35,36 
11,12,34,39 
13 
22,38 
33 
37 

"J 

1 

"x 

1 
2 
3 

" 

"L " 

1,11,17 
2,12,18 
3 
4,13,19 
5,14,20 
6 
7 
8 
9,16,22,23 
10 
15,21 

"R " 

" 

1,15,26 
2,16,27 
3,17,t8,10 
4,17,29 
5,6,7,9,22 
23 
8 
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PARTS LIST 

DESCRIPTION 

CAPACITORS 

Ceramic feedthru 1000pF, 500V 

Ceramic disc., 47pF ±5% 1kV 

Ceramic disc., 20pF +5% 1kV 
Ceramic disc., 120pF-+5% 1kV 
Ceramic feedthru 500pF +20% 250V 
Ceramic disc., .001uF +20% 1kV 
Ceramic disc., .05uF +20% 1kV 

Ceramic disc., 470pF +20% 1kV 
Ceramic feedthru 6.8pF +10% 500V 
Mica, 180pF +5% 500V -
Mica 820pF ±5% 500V 
Ceramic disc., .002uF +20% 1kV 

CONNECTORS 

Jack, receptacle, 50 ohm 

CRYSTALS 

31.5 MHz 
32.4 MHz 
31.15 MHz 

INDUCTORS 

Fixed 
Variable 
Fixed 
Fixed 
Fixed 
Fixed 
Variable 
Fixed 2.2uH 
Fixed, 510uH 
Fixed, 10mH 
Variable 

RESISTORS 

Fixed, camp., 47kohm +10% 1/4W 
Fixed, camp., 56 ohm +10% 1/4W 
Fixed, camp., 1.5k ohm +10% 1/4W 
Fixed, camp., 470 ohm +10% 1/4W 
Fixed, camp., lk ohm ±10% 1/4W 

F~xeCl, camp., 51 ohm +5% 1/4W 

MODULE 
M66 

63.0 REV A 

WAVETEK 
PART NO. 

MANUFACTURER T 
CODE NUMBER 0 

CFl12-210 

CD104-047 

CD101-020 
CD104-112 
CF104-150 
CD102-210 
CD102-350 

CD102-147 
CFI02-R68 
CM101-118 
CM101-182 
CDI02-220 

A-B 

SPR 

SPR 
SPR 
AER 
SPR 
SPR 

SPR 
A-B 
A-E 
A-E 
SPR 

FA5C 6 

10TCU-Q47 5 

10TCC-Q20 5 
10TCU-T12 3 
EF4 3 
5GA-DI0 2 
TG-S50 8 

5GA-T47 4 
FA5C 1 
DM19 18lJ 2 
DM19 821J 1 
5GA-D20 1 

JFOOO-005 APL 27-9 1 

Y-8 W-I 
Y-10 W-I 
Y-9 W-I 

LA006-010 W-I 
Not assign W-I 
Not assign W-I 
Not assign W-I 
LA006-004 W-I 
Not assign W-I 
Not assign W-I 
LAOOI-R22 JEF 
LA002-151 JEF 
LA004-310 JEF 
Not Assign W-I 

RCI04-347 A-B 
RCI04-056 A-B 
RCI04-215 A-B 
RCI04-147 A-B 
RCI04-210 A-B 

RCI03-051 A-B 

Y-8 1 
Y-I0 1 
Y-9 1 

LA006-010 3 

LA006-004 3 

15 1 
19 4 
15S103K 1 
--------- 2 

CB4731 3 
CB5601 3 
C B1521 4 
CB4711 3 
CBI021 6 

CB5103 1 

PARTS LIST 
REFERENCE 

SYMBOL 
DESCR IPTION 

"R " RESISTORS 
11,20,21,23 Fixed, camp. , 2.2k ohm +10% 1/4W -
31,32,34 
12,24,35 Fixed, camp. , 20k ohm +10% 1/4W 
13,14,25,36 Fixed, camp. , 4.7k ohm-+l0% 1/4W 
19,30 Fixed, camp. , 330 ohm +10% 1/4W -
"Q " TRANSISTORS 

1,2,3,5,8 NPN, Silicon 
4,6,7,9,10 N channel IG FET 

M66 
MODULE 63.0 REV A 

WAVETEK MANUFACTURER T 
PART NO. CODE NUMBER 0 

RCI04-222 A-B CB2221 7 

RP130-320 BEK 89PR20K 3 
RCI04-247 A-B CB4721 4 
RCI04-133 A-B CB3311 2 

QA038-541 G-E 2N3854A 5 
QBOOO-020 RCA 40841 5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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PARTS LIST MODULE ?16H 5 0 - ~ R E V A  

DESCRIPTION 

CAPACITORS 
C e r a p i c  d i s c ,  20 pF + 5% 1kV 
ce ramic  d i s c ,  120 DF-+ 5% l k v  
Ceramic d i s c ,  4 7 p ~ '  257 1kV 
Ceramic f e e d t h r u ,  500pF 220% 250V 
V a r i a b l e ,  ce ramic ,  3.5/13pF 
Ceramic d i s c ,  15pF 25% lkil 
Ceramic d i s c ,  .001uF 220% 1kV 
Ceramic d i s c ,  .OluF 220% l O O V  
Ceramic f e e d t h r u ,  6.8pF 210% 500V 
Ceramic f e e d t h r u ,  470pF 2204 500V 
E l e c t r o l y t i c ,  lOuF 25V 

c p t a c l e ,  %ohm submin 
P i n  s o c k e t ,  t e f l o n  
CRYSTALS 
3 OMHz 

DIODES 
S i l i c o n ,  p o i n t  c o n t a c t  

INDUCTORS 
C o i l f o r m  LB-003-000 w i t h  16 t u r n s ,  
t u r n s  o f  32 gage magnet w i r e  
Fixed--- 
Formed from 24 g a .  buss  w i r e  
Fixed--- 

RESISTORS 
F ixed ,  cornp., 47kohm 210% kW 
F i x e d ,  cornp., 56ohm 210% kW 
Fixed ,  cornp., 1.5kohm 210% kW 
Fixed ,  cornp., lOOohm 210% $W 
F ixed ,  cornp., 75ohm 25% kW 
Fixed ,  cornp., 3.9kohm 210% %W 
~ i x e d ;  cornp., 470ohm 210% %W 
F ixed ,  comp . , 33kohm 210% %Id 
F i x e d ,  cornp., lMohm 210% kW 
Fixed ,  cornp., lkohm 210% gW 
Fixed ,  cornp., 8.2kohm 210% kW 
Fixed ,  cornp., 15kohm 210% kW 
Fixed ,  cornp., 1.5Mohm 210% %W 
F ixed ,  cornp., lOkohm t 1 0 %  kW 
V a r i a b l e ,  ca rbon ,  20kohm 220% kW 

TRANSISTORS 
NPN, S i l i c o n  
NPN, S i l i c o n  
N-channel JFET 
NPN, S i l i c o n  

1 W A V E T E K  i M A N , U F A C T U R E R / ;  1 
PARTNO. CODE N U M B E R  

SPR 
SPR 
S PR 
AER 
STR 
S PR 
SPR 
SPR 
A- B 
A- B 
SPR 

JF000-005 I APL /  27-9 
MC000-002 W - I  MC-000-002 1 l 2  I 

INot Assign.  I 

LAOO6-0 10 
Not 4 s s i g n .  
LAOO6-004 

G- E 
APX 
MOT 
MOT 

A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 

CB4731 
CB5601 
CB1521 
CB1021 
CB7505 
CB3921 
CB4711 
CB3331 
CB1051 
CB1021 
CB8221 
CB1531 
CB1551 
CB1031 
WA2G032 

REFERENCE 
SYMBOL 

" c " 
1 
2 
3,7 
4 
S 
6 
8,9 
10 
11 
12 
13 

"J " 
1,2 
3 
"X " 
1 

"CR " 
1 

"L " 
1 

2 
3 
4 

"R " 
1 
2 
3 
4,17 
S 
6 
7,18 
8 
9 
10 
11 
12 
13 
14,16 
IS 

"Q " 
1 
2 
3 
4 
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PARTS LIST MODULE ~16H ::'O-IREV A 

1 MANUFACTURER 
DESCRIPTION 

WAVETEK 
PART NO. CODEI NUMBER 

CAPACITORS 
Cer8lllic disc, 20 pF ±. S% IkV CDI01-020 SPR I IOTCU-Q20 
CeraJTlic disc, 120 pF + S% 1kV CD104-1l2 SPR IOTCC-TI2 
Ceramic disc, 47pF :±S% 1kV CDI04-047 SPR 10TCC-Q47 
Ceramic feedthru, SOOpF :±20% 2S0V CFl04-1S0 AER EF4 
Variable, ceramic, 3.S/13pF CV101-013 STR 7STRIK. 0-02 
Ceramic disc, lSpF :±5% 1kV CD101-01S SPR 10TCC-Q1S 
Ceramic disc, .001uF :±20% 1kV CD102-210 SPR SGA-D10 
Ceramic disc, .01uF :±20% 100V CD103-310 SPR TG-S10 
Ceramic feedthru, 6.8pF :±10% SOOV CF102-R68 A-B FASC 
Ceramic feedthru, 470pF :±20% SOOV CF101-141 A-B FASC 
Electrolytic, 10uF 2SV CElOS-OlO SPR TE1204 

CONNECTORS 
Jack, receptacle, 500hJTl submin JFOOO-OOS APL 27-9 
Pin socket, teflon MCOOO-OO2 W-I MC-OOO-002 
CRYSTALS 
30MHz Y-4 W-I Y-4 

DIODES 
Silicon, point contact DG100-821 SYL IN82AS 

INDUCTORS 
Coil form LB-003-000 with 16 turns, 2 Not Assign. --- -----------
turns of 32 gage magnet wire 
Fixed--- LAOO6-010 W-I LAOO6-010 
Formed from 24 gao buss wire Not Assign. --- -----------
Fixed--- LA006-004 W-I LA006-004 

RESISTORS 
Fixed, comp. , 47kohm :±10% !,;W RCI04-347 A-B CB4731 
Fixed, comp. , S60hm :±10% !,;W RC104-0S6 A-B CBS601 
Fixed, comp. , l.Skohm :±l0% !,;W RC104-21S A-B CB1S21 
Fixed, comp. , 1000hm :±10% !,;W RCI04-110 A-B CBI021 
Fixed, comp. , 7Sohm :±S% !,;W RC103-07S A-B CB7S0S 
Fixed, comp. , 3.9kohm :± 10% !,;W RCI04-239 A-B CB3921 
Fixed~ comp. , 4700hm :±10% !,;W RC104-147 A-B CB4711 
Fixed, comp. , 33kohm :±10% !,;1.J RC104-333 A-B CB3331 
Fixed, comp. , 1Mohm :±10% !,;W RCI04-S10 A-B CB10S1 
Fixed, comp. , lkohm :±10% !,;W RCI04-210 A-B CBI021 
Fixed, comp. , 8.2kohm :±10% !,;W RCI04-282 A-B CB8221 
Fixec, comp. , lSkohm :±10% !,;W RC104-31S A-B CB1S31 
Fixed, comp. , l.SMohm ±10% !,;W RC104-S1S A-B CB1SS1 
Fixed, camp. , 10kohm ±10% !,;W RC104-310 A-B CB1031 
Variable, carbon, 20kohm ±20% !,;W RP124-320 A-B WA2G032 

TRANSISTORS 
NPN, Silicon QA038-S41 G-E 2N38S4A 

NPN, Silicon QBOOO-013 APX A430 
N-channel JFET QAOS4-S80 MOT 2NS4S8 
NPN, Silicon QAOSO-880 MOT 2NS088 

T 
Q 

1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 

2 
1 

1 

1 

--

1 
--
1 

1 
1 
1 
') 
.:.. 

1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 

1 
1 
1 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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a n s  by => AREKMEDa 0 2003-2005 

PARTS LIST MODULE ~ 6 6  REV A PARTS LIST MODULE ~ 6 6  

T 
Q 

3 
3 
2 
1 
4 
3 
4 
1 
3 
3 
4 
2 
2 
2 
1 
1 

1 

1 
1 
1 

4 
2 

-- 
3 

-- 
-- 
-- 

2 
-- 
-- 
-- 
-- 
-- 
-- 
1 

-- 
-- 

REV 

REFERENCE 
SYMBOL 

"R " 

1,15,18,32 
2 ,16,21,33 
3,17,19,34 
4 ,6 ,9 ,20 ,  
23,26 
5 ,22  
7,24 
8 , 2 5  
10,27 
11,28 
12,14,29,31 
13,30 

L-l 
1 , 8  
2 ,6  
3 ,7  
4 , 5  

WAVETEK 
PARTNO. 

CF-101-147 
CD-104-047 
CD-101-020 
CD-104-112 
CF-104-150 
CV-101-035 
CG-101-220 
CD-101-015 
CD-104-110 
CD-101-010 
CD- 102-2 10 
CD-103-310 
CF-102-R68 
CV- 103-0 10 
CD-104-120 
CM-101-210 

JF-000-005 

Y-3 
Y-5 
Y-2 

DG- 100-82 1 
DG-000-007 

Not Assign.  
LA-006-010 
N o t  A s s i g n  
N o t  Assign 
Not Assign.  
LA-001-047 
Not Assign.  
Not Assign.  
N o t  Assign 
Not Assign 
Not Assign 
Not Assign.  
LA-006-004 
Not ~ s s i g n l  

REFERENCE 
SYMBOL 

"C " 

1,16,35 
2,17,36 
3 ,18  
4 
5 ,20,23,39 
6,10,29 
7,22,24,26 
8 
9 ,19,28 
11,21,30 
12,13,31,32 
14 ,33  
15,34 
25,27 
37 
3 8 

"J " 

1 

"X " 

1 
2 
3 

"CR " 

1 ,3 ,4 ,5  
2 ,6  

"L " 

1 
2,8 ,17 
3 
4 
5 
6 , 1 5  
7 
9 
10 
11 
12 
1 3  
1 4  
16 

CODE 

A-B 
SPR 
SPR 
SPR 
AER 
STR 
Q-C 
SPR 
SPR 
SPR 
SPR 
SPR 
A-B 
STR 
SPR 
A-E 

APL 

W - I  
w-I 
W - I  

SYL 
H-P 

W - I  
W - I  
W - I  
W - I  
W - I  
JEF 
W - I  
W - I  
W - I  
W - I  
W - I  
W - I  

1 w-I 
W - I  

DESCRIPTION DESCRIPTION 

CAPACITORS 
Ceramic f e e d t h r u ,  470pF 220% 500V 
Ceramic d i s c ,  47pF 25% 1kV 
Ceramic d i s c ,  20pF 25% 1kV 
Ceramic d i s c ,  120pF 25% 1kV 
Ceramic f e e d t h r u ,  500pF 220% 250V 
V a r i a b l e ,  ceramic ,  7/35pF 
Composition 2pF 210% 500V 
Ceramic d i s c ,  15pF 25% 1kV 
Ceramic d i s c ,  lOOpF 25% 1kV 
Ceramic d i s c ,  lOpF 25% 1kV 
Ceramic d i s c ,  .001uF 220% 1kV 
Ceramic d i s c ,  .OluF 220% l O O V  
Ceramic f e e d t h r u ,  6.8pF 210% 500V 
V a r i a b l e ,  ce>amic,  1.21 10pF 
Ceramic d i s c ,  200pF 25% 1kV 
Mica, lOOOpF +5% 500V 

CONNECTORS 
J a c k ,  r e c e p t a c l e ,  50 ohm 

CRYSTALS 
29.75 MHz 
54.5  MHz 
4.5 MHz 

DIODES 
S i l i c o n ,  P o i n t  c o n t a c t  
S i l i c o n ,  Hot c a r r i e r  

INDUCTORS 
V a r i a b l e  ---- 
Fixed ---- 
Fixed  ---- 
Fixed ---- 
Fixed  ---- 
Fixed ,  47uH 
V a r i a b l e  ---- 
V a r i a b l e  ---- 
V a r i a b l e  ---- 
V a r i a b l e  ---- 
Fixed ---- 

i x e d  ---- 
Fixed  ---- 
V a r i a b l e  ---- 

MANUFACTURER 

NUMBER 

FA5C 
10TCU-Q47 
10TCC-Q20 
10TCU-T12 
EF4 
S-TRIKO 
Q C 
10TCC-Q15 
10TCU-T10 
10TCC-Q10 
5GA-Dl0 
TG-S10 
FA5C 
R-TRIKO 
10TCU-T20 
DM19-102J 

27-9 

Y-3 
Y-5 
Y-2 

1N82AS 
5082-2800 

-------- 
LA-006-010 
--------- 
--------- 
--------- 
15 
--------- 
--------- 
--------- 
--------- 
--------- 
--------- 
L A - 0 0 ~ 0 0 4  
--------- 

RESISTORS 
Fixed ,  comp., 47k ohm 210% ?tW 

18 

7 - - 

Fixed ,  cornp., 56 ohm 210% %W 
Fixed ,  cornp., 1.5k ohm 210% %W 
F ixed ,  cornp., l k  ohm 210% kW 

Fixed  ---- 

Fixed ,  comp . , 33k ohm 210% %W 
F ixed ,  cornp., 1 M  ohm 210% kW 
Fixed,  cornp., 8.2k ohm 210% %W 
F ixed ,  cornp., 15k ohm 210% ?tW 
Fixed ,  cornp., 1.5M ohm 210% %W 
F ixed ,  cornp., 10k ohm 210% %W 
V a r i a b l e ,  ca rbon ,  20k ohm 220% %W 

--------- N o t  Ass ign  

TRANS ISTORS 
NPN, S i l i c o n  
N-channel JFET 
NPN, S i l i c o n  
NPN, S i l i c o n  

W - I  

WAVETE K 
PART NO. 

RC-104-347 
RC- 104-056 
RC- 104-2 15 
RC- 104-2 10 

RC- 104-333 
RC- 104-5 10 
RC- 104- 2 82 
RC- 104- 3 15 
RC- 104-5 15 
RC- 104- 3 10 
RC- 124-320 

QA-038-54 1 
QA-054-580 
QA-050-880 
QA-05 1-790 

CODE 

A-B 
A-B 
A-B 
A-B 

A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 

G-E 
MOT 
MOT 
RCA 

MANUFACTURER 

NUMBER 

CB4731 
CB5601 
CB1521 
CB1021 

CB3331 
CB1051 
CB8221 
CB1531 
CB1551 
CB1031 
WA2G032 

2N3854A 
2N5458 
2N5088 
2N5179 

Scans by => ARTEK JItIED~ @ 2003-2005 

PARTS- LIST MODULE M66 REV A 

REFERENCE WAVETEK MANUFACTURER T DESCRIPTION 
SYMBOL PART NO. CODE NUMBER Q 

"c " CAPACITORS 
1,16,35 Ceramic feedthru, 470pF ±20% 500V CF-I01-147 A-B FASC 3 
2,17,36 Ceramic disc, 47pF ±5% lkV CD-104-047 SPR 10TCU-Q47 3 
3,18 Ceramic disc, 20pF ±5% lkV CD-I0I-020 SPR 10TCC-Q20 2 
4 Ceramic disc, 120pF ±5% lkV CD-I04-112 SPR 10TCU-TI2 1 
5,20,23,39 Ceramic feedthru, 500pF ±20% 250V CF-104-150 AER EF4 4 
6,10,29 Variable, ceramic, 7/35pF CV-IOI-035 STR S-TRIKO 3 
7,22,24,26 Composition 2pF ±10% 500V CG-I01-220 Q-C Q C 4 
8 Ceramic disc, 15pF ±5% lkV CD-IOI-0I5 SPR 10TCC-QI5 1 
9,19,28 Ceramic disc, 100pF ±5% lkV CD-I04-110 SPR lOTCU-TI0 3 
11,21,30 Ceramic disc, lOpF ±5% IkV CD-lOI-OlO SPR IOTCC-QI0 3 
12,13,31,32 Ceramic disc, .001uF ±20% IkV CD-102-210 SPR 5GA-DIO 4 
14,33 Ceramic disc, .01uF ±20% 100V CD-I03-310 SPR TG-SI0 2 
15,34 Ceramic feed~hru, 6.8pF ±10% 500V CF-I02-R68 A-B FA5C 2 
25,27 Variable, ceramic, 1.2/lOpF CV-I03-010 STR R-TRIKO 2 
37 Ceramic disc, 200pF ±5% lkV CD-I04-120 SPR 10TCU-T20 1 
38 Mica, 1000pF ±5% 500V CM-I01-210 A-E DM19-102J 1 

"J " CONNECTORS 
1 Jack, receptacle, 50 ohm JF-000-005 APL 27-9 1 

"X " CRYSTALS 
1 29.75 MHz Y-3 W-I Y-3 1 
2 54.5 MHz Y-5 W-I Y-S 1 
3 4.5 MHz Y-2 W-I Y-2 1 

"CR " DIODES 
1,3,4,5 Silicon, Point contact DG-I00-821 SYL IN82AS 4 
2,6 Silicon, Hot carrier DG-000-007 H-P 5082-2800 2 

"L " INDUCTORS 
1 Variable ---- Not Assign W-I -------- --
2,8,17 Fixed ---- LA-006-010 W-I LA-006-010 3 
3 Fixed ---- Not Assign W-I --------- --
4 Fixed ---- Not Assign W-I --------- --
5 Fixed ---- Not Assign W-I --------- --
6,15 Fixed, 47uH LA-00I-047 JEF IS 2 
7 Variable ---- Not Assign W-I --------- --
9 Variable ---- Not Assign W-I --------- --
10- Variable ---- Not Assign W...;.I --------- --
11 Variable ---- Not Assign W-I --------- --
12 Fixed ---- Not Assign W-I --------- --
13 ~ixed ---- Not Assign W-I --------- --
14 ixed ---- LA-006-004 I W-I LA-006-004 1 
16 Variable ---- Not AssignJ W-I --------- --
18 Fixed ---- Not Assign W-I --------- --

PARTS LIST 
REFERENCE 

SYMBOL 
DESCRIPTION 

"R " RESISTORS 
1,15,18,32 Fixed, camp. , 47k ohm ±10% ~W 
2,16,21,33 Fixed, camp. , S6 ohm ±10% ~W 
3,17,19,34 Fixed, camp. , 1. Sk ohm ±10% ~W 
4,6,9,20, Fixed, camp. , lk ohm ±l0% ~W 
23,26 
5,22 Fixed, camp. , 33k ohm ±10% ~W 
7,24 Fixed, camp. , 1M ohm ±10% ~W 
8,25 Fixed, camp. , 8.2k ohm ±10% ~W 
10,27 Fixed, camp. , 15k ohm ± 10% ~W 
11,28 Fixed, camp. , 1.5M ohm ±10% ~W 
12,14,29,31 Fixed, camp. , 10k ohm ±10% ~W 
13,30 Variable, carbon, 20k ohm ±20% ~W 

"g . " TRANSISTORS 
1,8 NPN, Silicon 
2,6 N-channel JFET 
3,7 NPN, Silicon 
4,S NPN, Silicon 

MODULE M66 REV A 

WAVETEK MANUFACTURER T 
PART NO. CODE NUMBER Q 

RC-I04-347 A-B CB4731 4 
RC-I04-0S6 A-B CBS601 4 
RC-I04-21S A-B CBlS21 4 
RC-I04-210 A-B CBI021 6 

RC-I04-333 A-B CB3331 2 
RC-I04-S10 A-B CBI0S1 2 
RC-I04-282 A-B CB8221 2 
RC-I04-31S A-B CBlS31 2 
RC-I04-S15 A-B CBlSSl 2 
RC-I04-310 A-B CBI031 2 
RC-124-320 A-B WA2G032 2 

QA-038-S41 G-E 2N3854A 2 
QA-OS4-580 MOT 2N54S8 2 
QA-OSO-880 MOT 2NS088 2 
QA-OSI-790 RCA 2NS179 2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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PARTS LIST 
REFERENCE 

SYMBOL 

6 
8 , 9  
10 
1 1  
12 
1 3  

"J " 

1 , 2  
3 
"X " 

1 

"CR " 

1 

"L . " 

1 

2 
3 
4 

"R " 

1 
2 
3 
4 ,17  
5 
6 
7 , 1 8  
8 
9 
10 
11 
12 
1 3  
14,16 
15 

3-2 
1 
2 
3 
4 

DESCR IPTlON 

CAPACITORS 
Ceramic d i s c .  DF + 5% 1kV 
S i l v e r e d  m i c i ,  100opF+ 5% 
~ e r a m ' i c  d i s c ,  47pF 252  IkV 
Ceramic f e e d t h r u ,  500pF 2202 250V 
V a r i a b l e ,  ce ramic ,  3.5/13pF 
Ceramic d i s c ,  15pF 25% IkL' 
Ceramic d i s c ,  .001uF 220% IkV 
Ceramic d i s c ,  .OluF '20% l O O V  
Ceramic f e e d t h r u ,  6.8pF '10% 500V 
Ceramic f e e d t h r u ,  470pF '20% 500V 
E l e c t r o l y t i c ,  lOuF 25V 

CONNECTORS 
J a c k ,  r e c e p t a c l e ,  yoohm submin 
P i n  s o c k e t ,  t e f l o n  
CRYSTALS 

5 ~ i z  

DIODES 
S i l i c o n ,  p o i n t  c o n t a c t  

INDUCTORS 
coilform LB-003-000 w i t h  35 t u r n s ,  5 
t u r n s  of  32 gage magnet w i r e .  
Fixed--- 
Formed from 24 ga .  b u s s  w i r e  
Fixed--- 

RESISTORS 
F ixed ,  cornp., 47kohm 210% kW 
Fixed ,  cornp., 560hm '10% kW 
F i x e d ,  cornp., 1.5kohm 210% %W 
F i x e d ,  cornp., lOOohm + l o %  $W 
Fixed ,  cornp., 75ohm '5% %W 
F i x e d ,  cornp., 3.9kohm '10% kW 
Fixed ,  cornp., 4700hm '10% $W 
F i x e d ,  comp . , 33kohm 2 10% $W 
Fixed ,  cornp., lMohm 210% $W 
F i x e d ,  cornp., lkohm '10% %W 
F i x e d ,  cornp., 8.2kohm 210% kW 
Fixec! , comp . , 15kohm '10% &W 
Fixed ,  cornp., 1.5Mohm '10% kW 
Fixed ,  cornp., lOkohm 210% aW 
V a r i a b l e ,  ca rbon ,  20kohm 220% kW 

TRANSISTORS 
NPN,  S i l i c o n  
NPN, S i l i c o n  
N-channel JFET 
NPN, S i l i c o n  

WAVETEK 
PART NO. 

N9t Assign 

-LAOO6-0 10 
Not Lss ign  
LA006-004 

SPR 
A-E 
SPR 
A EK 
STK 
SPR 
SPR 
SPR 
A- B 
A- B 
SPR 

10TCC-T20 
DM-19-102J 
1 OTCC-Q4 7 
EF4 
7STRIK 9-02 
10TCC-Q 15 
5GA-D 10 
TG-S 10 
FA5C 
FA5C 
TE1204 

SYL 

A- B 
A- B 
A- B 
A- B 
A-B 
A- B 
A- B 
A-B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 

G-E 
APX 
MOT 
MOT 

REFERENCE 
SYMBOL 

Scans by => ARTEK HEOI/j @ 2003-2005 

PARTS LIST MODULE ~16H5-1 REVA 

DESCRIPTION WAVETEK 
PART NO. 

MANUFACTURER T 

CODE NUMBER Q 
r-''''--r,~,-''T'---+~C~A~P~A~C~I~T~O~R~S------------------------------+-----------+-- I 

1 Ceramic disc, pF ± S% 1kV CD104-120 SPR10TCC-T20 1 
2 Silve!ed mic~, IOOOpF+ S% CM101-210 A-E DM-19-102J 1 
3,7 Ceramic disc, 47pF !SI 1kV CDl04-047 SPR 10TCC-Q47 2 
4 Ceramic feedthru, 500pF !20% 250V CFl04-l50 AER EF4 1 
S Variable, ceramic, 3.S/13pF CVI01-0l3 STR 7STRIKO-02 1 
6 Ceramic disc, 15pF !5% 1kV CD101-015 SPR 10TCC-Q15 1 
8,9 Ceramic disc, .001uF ±20% 1kV CD102-210 SPR SGA-D10 2 
10 Ceramic disc, .01uF ±20% 100V CDl03-310 SPR TG-S10 1 
11 Ceramic feedthru, 6.8pF ±10% 500V CFI02-R68 A-B FASC 1 
12 Ceramic feedthru, 470pF !20% 500V CFlOl-141 A-B FA5C 1 
13 Electrolytic, lOuF 25V CEI05-010 SPR TE1204 1 

"J 
1,2 
3 
"X 
1 

"CR 
1 

"L~ 

1 

2 
3 
4 

"R 
1 
2 
3 
4,17 
5 
6 
7,18 
8 
9 
10 
11 
12 
13 
14,16 
IS 

"Q 
1 
2 
3 
4 

" 

" 

" 

" 

" 

" 

CONNECTORS 
Jack, receptacle, 500hm submin 
Pin socket, teflon 
CRYSTALS 

5MHz 

DIODES 
Silicon, point contact 

INDUCTORS 
Coilform LB-003-000 with 35 turns, 5 
turns of 32 gage magnet wire. 
Fixed---
Formed from 24 gao buss wire 
Fixed---

RESISTORS 
Fixed, camp., 47kohm ! 10% ~\..J 
Fixed, camp., S60hm ±lO% ~W 
Fixed, camp., 1.5kohm ±10% ~W 
Fixed, comp., 1000hm ±10% ~W 
Fixed, comp., 750hm ±S% ~W 
Fixed, comp., 3.9kohm ±10% ~W 
Fixed, camp., 4700hm ±10% ~W 
Fixed, camp., 33kohm ±10% ~W 
Fixed, camp., 1Mohm ±10% ~W 
Fixed, camp., 1kohm ±10% ~W 
Fixed, camp., 8.2kohm ±10% ~W 
Fixec, camp., 15kohm ±10% ~W 
Fixed, camp., 1.5Xohm ±10% ~W 
Fixed, camp., 10kohm ±10% ~W 
Variable, carbon, 20kohm ±20% ~W 

TRANSISTORS 
NPN, Silicon 
NPN, Silicon 
N-channel JFET 
NPN, Silicon 

JFOOO-005 
MCOOO-002 

y- 5, 5.0 

DG100-82l 

N9t Assign. 

LA006-010 
Not Assign 
LA006-004 

RC104-347 
RCl04-056 
RC104-215 
RCl04-110 
RC103-075 
RCI04-239 
RCl04-147 
RC104-333 
RC104-510 
RC104-210 
RC104-282 
RC104-315 
RC104-51S 
RC104-310 
RP 124-320 

QA038-S41 . 
QBOOO-013 
QAOS4-S80 
QAOSO-880 

APL 27-9 
W-I MC-OOO-002 

W-I y-5,5.0 

SYL IN82AS 

2 
1 

1 

1 

W-I LA006-010 1 

W-I 

A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 
A-B 

G-E 
APX 
MOT 
MOT 

LA006-004 1 

CB4731 
CB5601 
CB1521 
CB1021 
CB750S 
CB3921 
CB4711 
CB3331 
CB1051 
CB1021 
CB8221 
CB1531 
CB1S51 
CB1031 
i..JA2G032 

2N38S4A 
A430 
2NS4S8 
2NS088 

1 
1 
1 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 

1 
1 
1 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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SYMBOL 

' J 11 

1 , 2  
3 
"X I I  

1 

"CR I 1  

1 
2 , 5  
3 

PARTS LlST 
M66H 

MODULE a2,1-1 R E V  

DESCRIPTION 
WAVETEK MANUFACTURER 

PART NO. h CODE NUMBER 

CAPACITORS 
Ceramic f e e d t h r u  470pF 220% 500V 
E l e c t r o l y t i c  lOuF 25V 
Ceramic d i s c  .OluF 220% l O O V  

Ceramic d i s c  33pF 25% IkV 
Ceramic d i s c  68pF 25% IkV 
Ceramic d i s c  lOOpF 25% 1kV 
V a r i a b l e ,  ceramic  3.5113 
Ceramic d i s c  15pF 25% 1kV 
Ceramic d i s c  47pF 25% IkV 
Ceramic d i s c  .001uF 220% 1kV 
Ceramic d i s c  .05uF 220% l O O V  
Ceramic d i s c  470pF 220% IkV 
Ceramic d i s c  270pF 220% IkV 
Ceramic d i s c  .002uF 220% IkV 
Ceramic d i s c  lOOpF 220% IkY 
Ceramic d i s c  .025uF 220% l O O V  

CONNECTORS 
J a c k ,  r e c e p t a c l e ,  50 ohm submin 
Yin s o c k e t ,  teflon 
CRYSTALS 
1 MHz 

DIODES 
S i l i c o n ,  Hot c a r r i e r  
S i l i c o n ,  P o i n t  c o n t a c t  
S i l i c o n ,  J u n c t i o n  
Germanium, P o i n t  c o n t a c t  

INDUCTORS 
F ixed ,  l O m H  

C o i l  form LB002-000 w i t h  160  t u r n s ,  
20 t u r n s  /I32 gauge magnet w i r e  
C o i l  form LB003-000 w i t h  35 t u r n s ,  
1 5  t u r n s  !I32 gauge magnet w i r e  
24 gauge b u s s  w i r e  
F ixed ,  --- 
Fixed ,  --- 
Fixed ,  510uH 

\ F i x e d ,  lOuH 

INTEGRATED CIRCUITS 
Decade c o u n t e r  

RESISTORS 
F ixed ,  cornp. 470 ohm 210% $W 
F ixed ,  cornp. 3.9k ohm 210% $W 
F i x e d ,  cornp. 2.2k ohm 210% $W 

Not a s s i g n  

Not a s s i g n  

Not a s s i g n  
LA006-010 
LA006-004 
LA002- 15 1 
LA001-010 

A- B 
SPR 
SPR 

SPR 
SPR 
SPR 
STE 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 
SPR 

APL 
w- I 

w- I 

H- P 
SYL 
ITT 
SYL 

J EF 

W- I 

W- I 

W- I 
W- I 
W- I 
JEF 
JEF 

SIG 

A- B 
A- B 
A- B 

10TCU-Q33 
10TCU-Q68 
10TCU-TI0 
S-TRIKO 
10TCC-Q15 
10TCU-Q47 
5GA-Dl0 
TG-S50 
5GA-T4 7 
5GA-T2 7 
5GA-D20 
5GA-TI0 
TG-S25 

SYMBOL I REFERENCE 

PARTS LlST MODULE M66H REV B - 1 - 1  

RESISTORS 
F ixed ,  cornp. 27k ohm 210% $W 

F ixed ,  cornp. 10k ohm 210% kW 
Fixed ,  cornp. 82 ohm 210% kW 
Fixed ,  cornp. 75 ohm 25% kW 
Fixed ,  cornp. 3.3k ohm 210% kW 
Fixed ,  comp . 12k ohm 2-0% kW 
Fixed ,  cornp. 1 M  ohm 210% $W 
F ixed ,  cornp. 15k ohm 210% 4W 
F i x e d ,  cornp. l k  ohm 210% $W 
F ixed ,  cornp. 8.2k ohm 210% $W 
F i x e d ,  cornp. 4.7k ohm 210% %W 
F ixed ,  comp . 1.5M ohm 210% $W 
F ixed ,  cornp. l o o k  ohm 210% +W 
F i x e d ,  cornp. l O O M  ohm 210% kW 
V a r i a b l e ,  ca rbon  20k ohm 220% kW 
Fixed ,  cornp. 10k ohm 25% kW 
F i x e d ,  comp . 4.7k ohm 25% kW 
Fixed,  cornp. 100 ohm 210% 4W 
Fixed ,  cornp. 2.7k ohm 210% $W 

T 
Q 

TRANSISTORS 
PNP, S i l i c o n  
NPN, S i l i c o n  
NPN, S i l i c o n  
NPN, S i l i c o n  
N- channe l  JFET 
NPN, S i l i c o n  
P-channel JFET 
D a r l i n g t o n  NPN S i l i c o n  

MANUFACTURER 

CODE[ NUMBER 
1 

DESCRIPTION 

A- B 

A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 
A- B 

MOT 
G-E 
RC A 
AF'X 
MOT 
MO T 
MOT 
G- E 

WAVETEK 
PARTNO.  

REFERENCE 
SYMBOL 

"C " 
~, 22,23. 3S 
~,24,25 
13,5,12,13,28 
~9,30,31 
~ 
~ 
7 
~ 
~ 
~O 
~1,32,34 
~4,33 
5,17,19,20 
6,18,26 

71 
')7 
35 

'J 
1,2 
~ 
"X 

"CR 

b,5 
13 
~ 

'L 

7 

3 

,10,13,14 
5 

r., 
5' 

~ 
7,8,9,12 
~l 

"IC 

" 

" 

" 

" 

" 

"R " 
~,12,7,40,41 
12,6 
13,4,20,23 
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PARTS LIST 

DESCRIPTION 

CAPACITORS 
Ceramic feedthru 470pF ±20% 500V 
Electrolytic 10uF 25V 
Ceramic disc .01uF ±20% 100V 

Ceramic disc 33pF ±5% 1kV 
Ceramic disc 68pF ±5% 1kV 
Ceramic disc 100pF ±5% 1kV 
Variable, ceramic 3.5/13 
Ceramic disc l5pF ±5% 1kV 
Ceramic disc 47pF ±5% lkV 
Ceramic disc .001uF ±20% 1kV 
Ceramic disc .05uF ±20% 100V 
Ceramic dis~ 470pF ±20% 1kV 
Ceramic disc 270pF ±20% lkV 
Ceramic disc .002uF ±20% 1kV 
Ceramic disc 100pF ±20% 1kV 
Ceramic disc .025uF ±20% 100V 

CONNECTORS 
Jack, receptacle, 50 ohm submin 
Yin socket, teflon 
CRYSTALS 
1 MHz 

DIODES 
Silicon, Hot carrier 
Silicon, Point contact 
Silicon, Junction 
Germanium, Point contact 

INDUCTORS 
Fixed, 10mH 

Coil form LB002-000 with 160 turns, 
20 turns #32 gauge magnet wire 
Coil form LB003-000 with 35 turns, 
15 turns #32 gauge magnet wire 
24 gauge buss wire 
Fixed, ---
Fixed, ---
Fixed, 510uH 

\Fixed, 10uH 

INTEGRATED CIRCUITS 
Decade counter 

RESISTORS 
Fixed, compo 470 ohm ±10% ~W 
Fixed, compo 3.9k ohm ±10% ~W 
Fixed, compo 2.2k ohm ±10% ~W 

MODULE 
M66H 

REV .2,1-1 B 

WAVETEK 
PART NO. 

MANUFACTURER T 

CODE NUMBER Q 

CF101-l47 
CEl05-0lO 
CDl03-310 

CD104-033 
CDl04-068 
CD104-110 
CV101-013 
CDl01-015 
CD104-047 
CDl02-210 
CD103-350 
CD102-147 
CD102-127 
CD102-220 
CD102-110 
CDl03-325 

JFOOO-005 
MCOOO-002 

Y-1 

DGOOO-007 
DGIOO-821 
DROOO-OOI 
DG100-341 

A-B FAsC 
SPR TE1204 
SPR TG-S10 

SPR 10TCU-Q33 
SPR 10TCU-Q68 
SPR 10TCU-TlO 
STE S-TRIKO 
SPR 10TCC-Q15 
SPR 10TCU-Q47 
SPR 5GA-D10 
SPR TG-SsO 
SPR 5GA-T47 
SPR 5GA-T27 
SPR 5GA-D20 
SPR 5GA-TlO 
SPR TG-S25 

APL 27-9 
W-I MC000002 

W-I Y-1 

H-P 5082-2800 
SYL 1N82AS 
ITT lN4002 
SYL 1N34AS 

LA004-310 JEF ISS 

Not assign. W-I 

Not assign. W-I 

Not assign. W-I 
LA006-010 W-I 
LA006-004 W-I 
LA002-1s1 JEF 
LAOOI-OIO JEF 

LA006-010 
LA006-004 
19 
15 

ICOOO-003 SIG N8292A 

RC104-147 
RC104-239 
RC104-222 

A-B CB4711 
A-B CB3921 
A-B CB2221 

4 
3 
8 

1 
1 
1 
1 
1 
1 
3 
2 
4 
3 
1 
1 
1 

2 
1 

1 

1 
2 
1 
1 

5 

1 
1 
4 
1 

1 

5 

2 
4 

REFERENCE 
SYMBOL 

"R " 
5 
8,25,34,37 
39 
9 
10 
11,31,32 
13 
14 
15 
16,35 
17 
18 
19,36 
21 
22 
24,38 
27 
28 
29 
30,33 

fIg " 
1,3 
2,7,10,12 
4 
5 
6 
8,13 
9 
11 

PARTS LIST 

DESCRIPTION 

RESISTORS 
Fixed, compo 27k ohm ±10% ~W 

Fixed, compo 10k ohm ±lO% ~W 
Fixed, compo 82 ohm ±lO% ~W 
Fixed, comp. 75 ohm ±s% ~W 
Fixed, compo 3.3k ohm ±10% ~W 
Fixed, compo 12k ohm ±-O% ~W 
Fixed, compo 1M ohm ±10% ~W 
Fixed, compo 15k ohm ±lO% ~W 
Fixed, comp. 1k ohm ±lO% ~W 
Fixed, compo 8.2k ohm ±10% ~W 
Fixed, compo 4.7k ohm ±10% ~W 
Fixed, compo l.sM ohm ±10% ~W 
Fixed, comp. lOOk ohm ±lO% ~W 
Fixed, compo 100M ohm ±10% ~W 
Variable, carbon 20k ohm ±20% ~W 
Fixed, comp. 10k ohm ±s% ~W 
Fixed, compo 4.7k ohm ±S% ~W 
Fixed, compo 100 ohm ±lO% ~W 
Fixed, comp. 2.7k ohm ±10% ~W 

TRANSISTORS 
PNP, Silicon 
NPN, Silicon 
NPN, Silicon 
NPN, Silicon 
N-channe1 JFET 
NPN, Silicon 
P-channe1 JFET 
Darlington NPN Silicon 

I 
I 

MODULE M66H REV B 
2 1-1 

WAVETEK MANUFACTURER 

PART NO. CODE NUMBER 

RC104-327 A-B CB2731 

RC104-310 A-B CB1031 
RC104-082 A-B CB8201 
RC103-075 A-B CB7505 
RC104-233 A-B CB3321 
RC104-312 A-B CB1231 
RC104-s10 A-B CB1051 
RC104-315 A-B CB1s31 
RC104-210 A-B CB1021 
RC104-282 A-B CB8221 
RC104-247 A-B CB4721 
RC104-51s A-B CB1s51 
RC104-410 A-B CB1041 
RC104-710 A-B CB1071 
RP124-320 A-B WA2G032 
RC103-310 A-B CB103s 
RC103-247 A-B CB472s 
RC104-110 A-B CB1011 
RC104-227 A-B CB2721 

QBOOO-009 MOT MPS3702 
QA038-s41 G-E 2N38s4A 
QAOsl-790 RCA 2Ns179 
QBOOO-013 APX A430 
QAOs4-s80 MOT 2Ns4s8 
QA050-880 MOT 2Ns088 
QAOs4-6l0 MOT 2N5461 
QA053-060 G-E 2Ns306 
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CIRCUIT DESCRIPTION 

4 , l l  When the 350 kHz (2.35 MHz) s ide  band marker i s  ori, 
the  31.15 MHz o s c i l l a t o r ,  98, ou tpu t  mixed w i t h  

The preceding paragraph, 4.10, descr ibed marker 31.5 MHz i n  FET, Q9, produces a 350 kHz d i f ference 
c i r c u i t s  i n  general.  The c i r c u i t s  descr ibed below frequency emphasized by L21, C33 and mixed w i t h  the  
a r e  t h e  s p e c i f i c  markers o f  t h e  model 2001A and 63.0 MHz b i r d y  marker i n  910. C37, 38, 39 and L23 
20018. a r e  a low pass f i l t e r  which at tenuates h igher  s ide  

bands. 
4 U 1 M66-59,5/1090/?4,5 MHz 

Th is  module conta ins two s i n g l e  frequency markers 
(59.5 MHz and 1090 MHz) and a s i d e  band c i r c u i t  a t  
4.5 MHz. 

The 59.5 MHz marker frequency i s  obta ined f rom a 
29.75 MHz c r y s t a l  o s c i l l a t o r  c i r c u i t  ( Q l ) .  The 2nd 
harmonic i s  tuned by L4, C6 and coupled i n t o  a 
tuned mixer c i r c u i t  c o n s i s t i n g  o f  L5, C8 and CR1. 
B i r d i e s  from t h i s  m ixer  a re  coupled through a low 
pass f i l t e r  c o n s i s t i n g  o f  L6 and C10. I f  t h e  s i d e  
band o s c i l l a t o r  i s  on, 4.5 MHz CW i s  coupled i n t o  
the  mixer  through C11. C10 i s  tuned t o  emphasize 
t h e  4.5 MHzvideo, p r o v i d i n g  s i d e  band marker v ideo 
o f  about the same ampl i tudeas the  59.5 MHz marker. 

Operat ionof  the  1090 MHz marker i s  t h e  same except 
f o r  t h e  harmonic generat ion sec t ion .  A 54.5 MHz 
o s c i l l a t o r  i s  doubled by CR3-CR4 and L l l - C 2 1  tunes 
t o  109 MHz. 45 a m p l i f i e s  harmonicsof 109 MHz, and 
545 MHz i s  se lected by L12-C25. 545 MHz i s  coupled 
t o  t h e  mixer diode CR5 where i t s  2nd harmonic i s  
emphasized by the  sweep sample t u n i n g  c i r c u i t  L13- 
C27, w h i c h i s  tuned t o  t h e  des i red  marker frequency 
o f  1090 MHz. L18 couples 4.5 MHz f rom Q8 through 
C30 and C29 t o  produce t h e  4.5 MHz s ide  bands. 

Th is  module conta ins a s i n g l e  frequency marker 
63.0 MHzand two s i d e  band c i rcu i ts+.gand?.35 MHz. 

The 63.0 MHz marker frequency i s  obta ined f rom 31.5 
MHz c r y s t a l  o s c i l l a t o r  c i r c u i t  91, the  o u t p u t  o f  
which i s  doubled by 42 and 3, and coupled t o  t h e  
tuned FET mixer c i r c u i t  c o n s i s t i n g  o f  L7, C8 and 
44. B i r d i e s  from t h i s  mixer  a r e  coupled through 
63.0 MHz marker s i z e  c o n t r o l  R12 t o  t h e  low pass 
f i l t e r  C11, 12 and L10 and then t o  t h e  marker amp- 
l i f i e r  module. 

4,11,3 M6H-5, 20, 30 MHz 
C i r c u i t  f u n c t i o n s  f o r  these markers a r e  l a b e l e d  on 
t h e  M6H schematics. A tuned C o l p i t t s  o s c i l l a t o r  w i t h  
f h e c r y s t a l  opera t ing  a t  i t s  t h i r d o v e r t o n e  frequency 
i n  a s e r i e s  resonant mode d r i ves  a harmonic genera- 
t o r  42. The CW comb i s  mixed w i t h  sweep sample i n  
CR1 and t h e r e s u l t a n t  b i r d i e s a r e a m p l i f i e d b y Q 3  and 
Q4, and coupled through theSIZEcon t ro1  R15 t o  p i n  
3 o f  t h e  module. 

Th is  module conta ins a 1 MHz harmonic marker and a 
s i d e  band 200 kHz marker generator.  

A 1 MHz s e r i e s  c r y s t a l  o s c i l l a t o r  c o n s i s t i n g  o f  91, 
Q2 and 43 d r i v e s  a harmonic generator,  c o n s i s t i n g  
o f Q 4 a n d  Q 5 , t o  nrnduce a CWcomb. The comb i s  mixed 
w i t h  a sweep sampfe i n  CR2 t o  produce b i r d i e s ,  which 
a r e  then a m p l i f i e d  by a video a m p l i f i e r  c o n s i s t i n g  
o f  Q6, Q7 and 48. The marker b i r d i e s  are coupled 
through Q9 t o p i n 7  p rov id ing  the 1 MHz marker ou t -  
put .  A low pass f i l t e r ,  comprised o f  L7, L8, L9 
and associated capac i to rs  at tenuate the  1 M H z o s c i l -  
l a t o r  s i g n a l ,  and any s ide  band v ideo f requencies 
h igher  than 500 kHz. This s ide band v ideo i s  a l s o  
used t o  produce 200 kHz markers by m ix ing  w i t h  the  
CW comb f rom 412, i n  CR4 and CR5, when 200 kHz B+ 
i s  appl ied.  

The s w i t c h a t  p i n  8 s u p p l i e s B t t o  the  200 kHz mark- 
e r  c i r c u i t s  and i f  the 1 MHz swi tch i s  n o t  on, a c t i -  
vates t h e  1 MHz sec t ion  through d iode CR3, w h i l e  
d i s a b l i n g  t h e  1 MHz b i r d y  output  through Q9. The 
1 MHz o s c i l l  a t o r  prov ides a c lock  f o r  I C 1  connected 
as a 5 : l  f requency d i v i d e r  t o  produce a 200 kHz 
CW output .  The f i r s t  and second harmonics a re  
coupled through Q12 i n t o  the  200 kHz mixer  CR4-CR5. 
The 200 kHz s iqna l  and a l l  v ideo f requencies above 
40 kHz a re  then at tenuated by a low pass f i l t e r  

  he 900 kHz (+.9 MHZ) s i d e  band frequency i s  ob- 112-~15 .  The b i r d y  i s  then a m p l i f i e d  by Q13 and 
t a i n e d  from a 32.4 MHz c r y s t a l  o s c i l l a t o r ,  Q5, t h e  coupled through the  SIZE con t ro l  R38 t o  p i n  11 o f  
Output of which i s  mixed w i t h  the 31.5 MHz s i g n a l  t h e  module, b r o v i d i n g  the  200  HZ marker output .  
i n  the  FET mixer, 46. C21 couples the o u t p u t  t o  
the  900 kHz tuned mixer  L15, ~ 2 7 ' a n d  97 where' i t  i s  
mixed w i t h  the 63.0 MHz b i r d y .  
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4.11 
The preceding paragraph, 4.10, described marker 
circuits in general. The circ~fts described below 
are the specific markers of the model 2001A and 
2001B. 

4.11.1 M66-S9.S/1090/±4.5 MHz 
This module contains two single frequency markers 
(59.5 MHz and 1090 MHz) and a side band circuit at 
4.5 MHz. 

The 59.5 MHz marker frequency is obtained from a 
29.75 MHz crystal oscillator circuit (Q1). The 2nd 
harmonic is tuned by L4, C6 and coupled into a 
tuned mixer circuit consisting of L5, C8 and CR1. 
Birdies from this mixer are coupled through a low 
pass filter consisting ofL6 and ClO. If the side 
band oscillator is on, 4.5 MHz CW is coupled into 
the mixer through C11. C10 is tuned to emphasize 
the 4.5 MHz video, providing side band marker video 
of about the same amplitude as the 59.5 MHz marker. 

Opera t f on of the 1090 MHz rna rker is the same except 
for the harmonic generation section. A 54.5 MHz 
oscillator is doubled by CR3-CR4 and L11-C21 tunes 
to 109 MHz. Q5 amplifies harmonics of 109 MHz, and 
545 MHz is selected by L12-C25. 545 MHz is coupled 
to the mixer diode CR5 where its 2nd harmonic is 
emphasized by the sweep sample tuning circuit L13-
C27, which is tuned to the desired marker frequency 
of 1090 MHz. L18 couples 4.5 MHz from Q8 through 
C30 and C29 to produce the 4.5 MHz side bands. 

4.11.2 M66-63/±.9/±.35 MHz 
This mOdule contains a single frequency marker 
63.0 MHz and two side band circuits:!:.. 9 and:!:.. 35 MHz. 

The 63.0 MHz marker frequency is obtained from 31.5 
MHz crystal oscillator circuit Q1, the output of 
which is doubled by Q2 and 3, and coupled to the 
tuned FET mixer circuit consisting of L7, C8 and 
04. Birdies from this mixer are coupled through 
63.0 MHz marker size control R12 to the low pass 
filter C11, 12 and L10 and then to the marker amp-
1 ifi er modul e. 

The 900 kHz (+.9 MHz) side band frequency is ob
tained from a 32.4 MHz crystal oscillator, Q5, the 
output of which is mixed with the 31.5 MHz signal 
in the FET mixer, 06. C21 couples the output to 
the 900 kHz tuned mixer L15, C27 and Q7 where it,_is 
mixed with the 63.0 MHz birdy. 

CIRCUIT DESCRIPTION 

When the 350 kHz (+.35 MHz) side band marker is on, 
the 31.15 MHz oscillator, Q8, output mixed with 
31.5 MHz in FET, 09, produces a 350 kHz difference 
frequency emphas i zed by L21, C33 and mi xed with the 
63.0 MHz birdy marker in 010. C37,38, 39 and L23 
are a low pass filter which attenuates higher side 
bands. 

4.11.3 M6H-51 201 30 MHz 
Circuit functions for these markers are labeled on 
the M6H schematics. A tuned Colpitts oscillator with 
the crystal operating at its third overtone frequency 
in a series resonaht mode drives a harmonic genera
tor 02. The CW-comb is mixed with sweep sample in 
CR1 and the resultant birdiesareamplifiedbyQ3 arid 
04, and coupled through the-SIZE control R15 to pin 
3 of the module. 

4.11.4 M66H-.2/1 MHz 
This module contains a 1 MHz harmonic marker and a 
side band 200 kHz marker generator. 

A 1 MHz series crystal oscillator consisting of 01, 
02 and Q3 drives a harmonic generator, consisting 
of 04 and 05, to prnduce a CW comb. The comb is mi xed 
with a sweep sample in CR2 to produce birdies, which 
are then amplified by a video amplifier consisting 
of 06, Q7 and 08. The marker birdies are coupled 
through 09 to pin 7 providing the 1 MHz marker out
put. A low pass filter, comprised of L7, L8, L9 
and associated capacitors attenuate the 1 MHzoscil
lator signal, and any side band video frequencies 
higher than 500 kHz. This side band video is also 
used to produce 200 kHz markers by mixing with the 
CW comb from Q12, in CR4 and CR5, when 200 kHz B+ 
is applied. 

The switch at pin 8 suppl ies B+ to the 200 kHz mark
er circuits and if the 1 MHz switch is not on, acti
vates the 1 MHz section through diode CR3, while 
disabling the 1 MHz birdy output through 09.- The 
1 MHz oscillator provides a clock for IClconnected 
as a 5:1 frequency divider to produce a 200 kHz 
CW output. The first and second harmonics are 
coupled through 012 into the 200 kHz mixer CR4-CR5.
The 200 kHz signal and all video frequencies above 
40 kHz are then attenuated by a low pass filter 
L12-L15. The birdy is then amplified by 013 and 
coupled through the SIZE control R38 to pin 11 of 
the module, providing the 200 kHz marker output. 
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