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Model 8660B General Information 

SECTION I 
GENERAL INFORMATION 

1-1. INTRODUCTION 

1-2. This manual contains all infor mation required 
to install, operate, test, adjust and service the 
Hewlett-Packard Model 8660B Synthesized Signal 
Generator. This section covers instrument identifi- 
cation, description, specifications and other basic 
information. 

1-3. Figure 1-1 shows a front view of the instru- 
ment and the service kit required for maintenance 
purposes. 

1-4. The various sections in this manual provide 
information as follows; 

a. SECTION 11, INSTALLATION, provides 
information relative to incoming inspection, power 
requirements, mounting, packing and shipping, etc. 

b. SECTION 111, OPERATION, provides in- 
formation necessary to efficiently operate the in- 
strument. 

c. SECTION IV, PERFORMANCE TESTS, 
provides information required to ascertain that the 
instrument is performing in accordance with pub- 
lished specifications. 

d.  SECTION V, ADJUSTMENTS, provides 
information required to properly adjust and align 
the instrument after repairs are made. 

e. SECTION VI, REPLACEABLE PARTS, 
provides ordering information for all parts and 
assemblies. 

f. SECTION VII, MANUAL CHANGES, 
normally will contain no relevant information in 
the orginal issue of a manual. This section is 
reserved to provide backdated and up-dated infor- 
mation in manual revisions or reprints. 

g. SECTION VIII, SERVICE, provides all 
information required to return the instrument to 
operation when a malfunction has occurred. 

number is listed on the inside title page of the 
manual and on the supplement itself. 

1-6. On the inside title page of this manual, below 
the manual part number, is a "Microfiche" part 
number. This number may be used to order 
4x6-inch microfilm transparencies of the manual. 
Each microfiche contains up to 60 photo dupli- 
cates of the manual pages. The microfiche package 
also includes the latest Manual Changes supplement 
as well as all pertinent Service Notes. 

1-7. Instrument specifications are listed in Table 
1-1. These specificatiosn are the performance stan- 
dards or limits against which the instrument may 
be tested. 

1-8. INSTRUMENTS COVERED BY MANUAL 

1-9. This instrument has a two-part serial number 
plate (see Figure 1-2) on the back panel. The first 
four digits and the letter comprise the serial 
number prefix which denotes the instrument con- 
figuration and the country in which it was manu- 
factured. The last five digits form the sequential 
suffix that is unique to  each instrument. The 
contents of this manual apply directly to  instru- 
ments having the same serial number prefix as 
listed under SERIAL NUMBERS on the inside title 
page. 

SERIAL PREFIX SERIAL SUFFIX 

SERIAL NUMBER 

1-5. Packaged with this manual is an Operating 
Information Supplement. This is simply a copy of Figure 1-2. Instrument Identification 
the first three sections of this manual. This supple- 
ment should stay with the instrument for use by 1-10. An instrument manufactured after the 
the operator. Additional copies of the Operating printing of this manual may have a serial prefix 

\ Information supplement may be ordered through that is not listed on the title page. This unlisted 
your nearest Hewlett-Packard office. The part serial prefix indicates that the instrument is 
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General Information Model 8660B 

different from those documented in this manual. 
The manual for this instrument is supplied with a 
yellow Manual Changes supplement that contains 
"change information" to document the differ- 
ences. 

1-11. In addition to change information, the sup- 
plement may contain information for correcting 
errors in the manual. To keep this manual as 
current and accurate as possible, Hewlett-Packard 
recommends that you periodically request the 
latest Manual Changes supplement. The supple- 
ment for this manual is keyed to this manual's 
print date and part number, both of which appear 
on the title page. Complimentary copies of the 
supplement are available from Hewlett-Packard. 

1-12. For information concerning a serial number 
prefix not listed on the title page or in the Manual 
Changes supplement, contact your nearest 
Hewlett-Packard office. 

1-1 3. TECHNICAL ASSISTANCE 

1-14. Hewlett-Packard is prepared to provide tech- 
nical assistance should problems arise which are 
not adequately covered in the manual or the 
manual changes supplement. All correspondence 
regarding such assistance should contain the com- 
plete serial number (prefix and suffix) of the 
instrument for which assistance is requested. 

1-15. DESCRIPTION 

1-16. The Hewlett-Packard 8660B Synthesized Sig- 
nal Generator provides precise, digtally controlled 
rf signals which are used in plug-in sections to 
provide the desired output signal. Space for two 
front-panel plug-in units (a modulator and an rf 
unit) are provided in the instrument. All operating 
controls of the Model 8660B and the plug-in units 
are readily accessible on the front panels. In addi- 
tion to the two front panel plug-in units, space is 
provided internally for the Model 11661A Fre- 
quency Extension Module, which must be used 
when the output RF Section is capable of pro- 
ducing output frequencies higher than 160 MHz. 

1-17. All of the signals generated in the Model 
8660B are phase locked, directly or indirectly, to a 
100 MHz master oscillator in the reference section. 
The 100 MHz master oscillator is phase locked to 
an internal 10  MHz temperature controlled crystal 
oscillator or to an external standard. Provisions are 
made for the internal reference to be used as a 
reference signal for other equipment. 

1-18. The Model 8660B uses synthesizer tech- 
niques to provide exact frequency control. When 
the Model 86601A RF Section is in use any 

frequency within the range of . O 1  to 110 MHz may 
be selected in increments as small as one cycle. 
When the Model 86602A RF Section, and the 
Model 11661A Frequency Extension Module are in 
use, any frequency within the range of 1 to 1300 
MHz may be selected in increments as small as one 
cycle. 

NOTE 

,In Option 004 instruments the output rf 
frequency is selectable in 100 Hz incre- 
ments. 

1-19. Six rf loops, all phase loclied to the 100 
MHz master oscillator, are used to  generate the 
precise rf signals used in the RF Section plug-in 
and the Microwave Extension Module plug-in to 
produce the desired final output signal. 

1-20. The Model 8660B has a front panel key- 
board control for frequency selection. The key- 
board control may also be used to set the rf output 
signal to sweep any sweep width desired, or to 
cause the rf output to  step up or down in any 
frequency increment desired. 

1-21. Manual tuning is also provided in the Model 
8660B. A rotary pulse generator is used for this 
purpose. A selector switch directly above the TUN- 
ING knob determines rate of frequency change in 
1 Hz, 1 kHz and 1 MHz increments, or in keyboard 
selected step size increments. 

1-22. A sweep mode switch is provided to  select 
sweep OFF, AUTO sweep, SINGLE sweep, or 
MANual sweep. Slow, medium or fast sweep rates 
are also selected by means of a selector switch. 

1-23. Provisions are made to check keyboard 
entries before they are entered into the rf pro- 
ducing portions of the instrument. Before making 
the final entry into the keyboard, activating a 
pushbutton switch labeled KYBD to the left of the 
numerical readout will cause the readout to display 
the information stored in the keyboard circuits. 
Step increments and sweep width can also be 
displayed by activating push button switches. 

1-24. SPEC1 FICATIONS 

1-25. Specifications for the Model 8660B appear 
in Table 1-1. 

1-26. SUPPLEMENTAL PERFORMANCE 
CHARACTERISTICS 

1-27. Supplemental performance characteristics 
for the Model 8660B appear in Table 1-2. 
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Model 8660B - General Information 

Table 1 - 1 .  Model 8660B Specifications 

SPEC1 F l C A T l O N S  

Frequency Selection: 1 0  digits selected by keyboard.. Programming Input: 
Output frequency range is dependent on RF Sec- 
tion used. Connector type: 36-pin Cinch type 57 (mating 

connector supplied). 
Reference Oscillator: 

Logic: TTL compatible (negative true). "0" logic 
Internal: 10 MHz quartz oscillator. Aging rate less state corresponds to > 2 v, "1" logic state 

than f 3 parts in lo8 per 24 hours after 72 corresponds to < 0.8 v. 
hour warmup. (f 3 parts in lo9 per 24 hours 
optional, Option 001.) Internal Fan-in from Programming Connector: 10; 

(required current approximately 1 5  mA per line 
External: Rear panel switch allows operation from in the "1" state). 

any 1 MHz, 2 MHz, 2.5 MHz, 5 MHz, or 10 
MHz signal at a level between 0.2 volt and 2 
volts RMS into 170 ohms. Stability and spectral 
purity will be partially determined by the char- 
acteristics of the external reference oscillator. 
When using an external reference frequency ~ ~ ~ ~ ~ ~ l :  
below 5 MHz, spurious signals may be slightly 
higher than specified for the RF Section in- Operating Temperature Range: 0' to +55' C. 
stalled. Leakage: Meets radiated and conducted limits of 

MIL-I-6181D. 
Reference Output: Rear panel BNC connector pro- Power: 115 or 230 volts f 10% 50 to 60 Hz 

vides output of reference signal selected (INT) Approximately 200 watts. 
or (EXT) at the following levels: Size: 16 314 in.wide x 7 in. high x 21  112 in. deep 

Internal Reference: 0.5 v to 1 v rms into (426 x 178 x 547 mm); 19 in. deep behind rack 
170 ohms. mounting surface. 

External Reference: 0.2 to 1 v rms into Weight: Net, 48 Ib (21,6 kg). 
170 ohms depending on amplitude of 
EXT reference signal. 

Display: 

Solid-state ten-digit numerical display of CW fre- 
quency is active in either local or remote mode. Options: 

Momentary contact pushbuttons provide dis- 
play of sweep width, selected step size, or 001: +- 3 x 1 0  -9 1 24 hours. Internal Reference 

characters being entered on the keyboard. Oscillator 
002: No internal reference oscillator 

Remote Programming: 003: Operation from 400 Hz line 
004: 100 Hz frequency resolution 

All front panel frequency, output level, and modula- 100: Internal Frequency Extension Module. Re- 

tion functions are programmable. quired for operation with 86602 RF Section. 
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Table 1-2. Model 8660B Supplemental Performance Characteristics 

S U P P L E M E N T A L  P E R F O R M A N C E  C H A R A C T E R I S T I C S  

Synthesized Search: Frequency Stepping: 
Synthesized search dial changes the synthesized After a step size has been entered on keyboard, 

output frequency 180 steps per revolution depressing STEP or STEP 4 button will 
corresponding to  180 Hz, 180 kHz, or 180 increment frequency up or down by the 
MHz or frequency change depending on desired step size. 
frequency tuning switch position. Provides 
dial tuning of output frequency over entire Step Accuracy: Same as reference oscillator 
range of R F  section installed. accuracy. 

Digital Sweep: 
Type: Symmetrical about CWIcenter frequency. 

Sweep width is divided into 100 synthesized 
steps for fastest sweep speed or 1000 steps REMOTE PROGRAMMING 
for slower sweeps. 

Functions: 
Sweep Width: Continuously adjustable over All front panel frequency, output level, and 

range of R F  section installed in 1 Hz or 10 modulation functions are programmable. 
Hz steps (depending on frequency resolution 
of R F  section). CW frequency, frequency STEPPING (STEP , 

STEP 4 ), output level, and modulation are 
Sweep End Point Accuracy: Same as reference programmable. 

oscillator accuracy (e.g., 23 X 10-8/24 
houls with standard reference oscillator). Frequency: CW freuqency is programmable over 

entire range with either 1 Hz or 10  Hz resolution 
Sweep Speed: Selectable 0.1 sec, 1 sec, or 10  sec depending on RF section installed. 

per sweep. 
Frequency step function may also be pro- 

Sweep Output: 0 to 5 V stepped ramp; 100 or grammed to  change output frequency by a pre. 
1000 equal steps depending on sweep speed. viously selected step size. 

Manual Sweep: Synthesized search dial allows Output Level: Programmable in 1 dB steps over the 
manual sweep over width selected in 1000 otuput range of the RF section installed. (For 
steps (display follows output frequency output level accuracy see RF  section specifi- 
during manual sweep). cations.) 

Single Sweep: Momentary contact pushbutton Modulation: See specifications for modulation sec- 
initiates single sweep. tion and RF section installed. 

1-4 
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1-28. OPTIONS 

1-29. The following options are available for the 
Model 8660B: 

Option 001: Reference oscillator is + 3 parts 
in 1 0  -9 per day. 

Option 002: No internal reference oscillator. 
Option 003: 400 Hz ac operation 
Option 004: 100 Hz resolution (N3 and SL2 

phase lock loops are removed). 
Option 100: Frequency Extension Module 

Model 11661A installed. Required when 
the RF Section is capable of providing 
frequencies above 160 MHz. 

e. Model 86632A AM/FM Modulation 
Section: Internal and external AM and FM modu- 
lation selected by front panel switches. Meter 
indicates per cent AM or FM peak deviation. 

f. Accessory number 11661A, Frequency 
Extension Module: This plug-in is an internal 
plug-in for the Model 8660B mainframe. It is 
required when the Model 86602A RF Section is 
used. 

1-32. ACCESSORIES SUPPLl E D  

1-33. The following accessories are provided with 
the Model 8660B: 

1-30. PLUG-IN SECTIONS 
a. Detachable three-wire power cable, 

1-31. The following plug-in modules are available 
for use with the 8660B: 

a. Model 86601A, RF Section: Frequency 
range .O1 to 109.999999 MHz in 1 Hz steps 
(8660B option 004 100 Hz steps). Output level 
continuously adjustable from +13 to -146 dBm 
into 50 ohms. 

b. Model 86602A, RF Section: Frequency 
range 1 to  1299.999999 MHz selectable in 1 Hz 
steps (8660B option 004 100 Hz steps). Output 
level adjustable from +13 to -146 dBm into 50 
ohms. 

c. Model 86631A, Auxiliary Section: Fits in 
Modulation drawer to complete required inter- 
connections. Also provides a means of amplitude 
modulating the RF Section output with an exter- 
nal signal. 

d. Model 86631B, Auxiliary Section: Same 
capabilities as the Model 86631A plus a pulse 
modulation capability from an external source. 

b. Rack Mounting Kit, 

c. Five circuit board extenders, 

d.  Type N to  BNC adapter. 

1-34. ACCESSORIES NOTSUPPLIED 

1-35. A service kit, Hewlett-Packard part number 
11672A, is recommended for maintenance pur- 
poses. Contents of the service kit are listed in Table 
1-3. Individual items in the kit may be ordered 
separately if desired. 

1-36. WARRANTY 

1-37. Certification and warranty information for 
the Model 8660B appears on the inside front cover 
of this manual. 

1-38. TEST EQUIPMENT ARID ACCESSORIES 

1-39. Table 1-3 lists the test equipment and acces- 
sories recommended to test, adjust and service the 
Model 8660B. 
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Table 1-3. Test Equipment and Accessories List 

1-6 
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ITEM 

Digital Voltmeter 

AC Microvoltmeter 

Variable Voltage 
Transformer 

VLF Comparator 

Oscilloscope 

20:l  divider probes 

Spectrum Analyzer 

Electronic Counter 

Pulse Generator 

Signal Generator/ 
Sweeper 

RF Voltmenter 

Test Oscillator 

Frequency 
Synthesizer 

* P= Performance Tests A= Adjustments S= Service 

DESCRIPTION 

Voltage accuracy +- 0.2% 
Range: .O V t o  60 V 

3 pV to  3 V 
Tuneable to  120 Hz 

Range 103  to  127 vac 
Meter Range 103-127 vac 
k 1 V  

Sensitivity 1 pV into 
50 ohms; Compares 100 
kHz input to  NBS 
station WWVB 

Frequency dc to  50 MHz 
Time base 1 0  Ns to  1 s 
Time base accuracy 3% 

10 : l  Divider 1 0  Megohm 
1 0  pF 

Frequency Range 1 0  to  
600 MHz, Response k 1 
dB, Measurement Accuracy 
+ 2.0 dB 

Range 0 - 50 MHz, 0 - 500 MHz 
with plug-in. Accuracy 
k 1 count k time base 
accuracy. External 
time base 10  MHz 

Pulse rate 100 kHz 
Pulse width .035 pSec 
Amplitude .5 v 
Polarity - Selectable 

Frequency -1 - 110 MHz 
Output Range +20 to -20 dBm 
Output CW or swept 

Range 0.1 to  2 volts 
Freq. Range 1 to  1 0  MHz 

Freq. Range 1 0  Hz to 1 kHz 
Output level +10 to  -20 dBm 

Freq. Accuracy .001% 
Freq. Stability + l o  parts 
in 106 per year 

SUGGESTED MODEL 

HP 3440A with 
HP 3443A plug-in 

HP 3410A 

General Radio 
W4MT3A 

HP 117A 

HP 180A with HP 1801A 
and HP 1821 plug-ins 

HP 10004A (2) 

HP 140/HP 8554L/ 
HP 8552B 

HP 5245M with HP 
5253B plug-in 

HP 222A 

HP 8601A 

HP 411A 

HP 651B 

HP 3320B 

USE* 

A,S 

A,S 

A 

P ,A 

P,A,S 

A,S 

P A S  

A 

P,A,S 

P 

A,S 

P 
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Table 1-3. Test Equipment and Accessories List (cont'd) 
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Item 

Service Kit 

*P = Performance Tests A = Adjustments S = Service 

Description 

Consisting of: 
Extender Cable for output 
plug in 
Extender Cable for Modula- 
tor and accessory 11661A 
Adapter, Sealectro to 5 
prong connector 
Coax adaptor, Sealectro 
to BNC (female) 
Coax adapter, Sealectro 
to BNC (male) 
Alignment tool 
Adapter, N plug to  BNC 
Jack 
Sealectro Tee Connector 
Selectro cable, female to 
female 24" long 
Sealectro cable, Sealectro 
female to BNC male 36" long 
Sealectro cable, Sealectro 
male to  female 24" long. 
Sealectro cable, male to  
female 24" long 
Adaptor, OSM/OSM right angle 
Adaptor, OSM/BNC 

Suggested Model 

HP 11672A 

11672-60001 

11672-60002 

1250-0835 

1250-1236 

1250-1237 
8830-0024 

1250-0780 
1250-0838 

11672-60004 

11672-60003 

11672-60005 

11672-60006 
1250-1249 
1250-1200 

Use * 

S 
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SECTION I I  
INSTALLATION 

Installation 

2-1 INITIAL INSPECTION 2-1 1. Power Requirements 

2-2. Mechanical Check 

2-3. If the shipping carton shows visible signs of 
damage when received, the carrier's agent should 
be present when the instrument is unpacked. If the 
agent is not present, retain the packaging material 
to  aid in evaluating the cause of damage if the 
instrument is physically damaged or is not func- 
tioning properly. 

2-4. Inspect the instrument for physical damage 
such as bent or broken parts and dents or 
scratches. If damage is found refer to  paragraph 2-7 
for recommended claim procedures. If the instru- 
ment appears to be free of damage perform the 
electrical check (see paragraph 2-5). The packaging 
material should be retained for possible future use. 

2-5. Electrical Check 

2-6. The electrical check consists of performing the 
performance test procedures in Section IV of this 
manual. These procedures enable the operator to 
determine that the instrument is, or is not, operat- 
ing within the specifications listed in Table 1-1. 
The initial performance and accuracy of the instru- 
ment are certified as stated on the inside front 
cover of this manual. If the instrument does not 
operate as specified, refer to paragraph 2-7 for the 
recommended claim procedure. 

2-7. CLAIMS FOR DAMAGE 

2-8. If physical damage is found when the instru- 
ment is unpacked notify the carrier and the nearest 
Hewlett-Packard SaleslService Office immediately. 
The Sales/Service Office will arrange for repair or 
replacement without waiting for a claim to be 
settled with the carrier. 

2-9. The warranty statement for the instrument is 
on the inside front cover of this manual. Contact 
the nearest SalesIService Office for information 
relative to  warranty claims. 

2-10. PREPARATION FOR USE 

2-12. The instrument may be operated on 115 or 
230 volts ac + 10% at 60 cycles, single phase. 
Power required is approximately 200 watts. The 
1151230 volt slide switch on the rear panel of the 
instrument must be in the correct position to avoid 
damage. When shipped, the switch is set for 115 
volt ac operation. 

2-1 3. Power Cable 

2-14. To protect operating personnel, the National 
Electrical Manufacturers Association (NEMA) re- 
commends that the instrument panel and cabinet 
be grounded. This instrument is equipped with a 
detachable three-conductor power cable which, 
when plugged into an appropriate receptacle, 
grounds the instrument. The offset pin on the 
power cable three-prong connector is the ground 
connection. When using a three-prong to two-prong 
adapter the ground lead on the adapter should be 
grounded to preserve the safety feature. 

2-1 5. The power cord and power input connector 
meet the specifications established by the 
International Electrotechnical Commission (IEC). 

2-16. Operating Environment 

2-17. The instrument is equipped with a fan which 
is capable of keeping the instrument ambient tem- 
perature within reasonable limits when the instru- 
ment is operated at room temperatures between 0 
to  55°C (32 to 131°F.). 

2-1 8. Bench Operation 

2-19. The instrument cabinet has plastic feet and a 
foldaway tilt stand for convenience in bench opera- 
tion. The tilt stand permits inclining the instru- 
ment for ease in using front panel controls and 
indicators. The plastic feet are shaped to provide 
clearance for air circulation and to make modular 
cabinet width instruments self-aligning when 
stacked. 

CAUTION 2-20. Rack Operation 

Before applying power determine that the 2-21. The instrument may be rack mounted for 
rear panel slide switch is in the correct stationary use. A rack mounting kit, complete with 
position (115 or 230 volts). instructions, is shipped with the instrument. 
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2-22. STORAGE A N D  SHlPRllENT 

2-23. If the instrument is to  be stored for an 
extended period of time it should be enclosed in a 
clean sealed enclosure. 

2-24. Original Packaging 

2-25. The same containers and materials used in 
factory packaging can be obtained through the 
Hewlett-Packard SaleslService Offices listed at the 
rear of this manual. 

2-26. If the instrument is being returned to 
Hewlett-Packard for service attach a tag indicating 
the type of service required, return address, model 
number and full serial number. Also mark the 
container FRAGILE to assure careful handling. 

2-27. In any correspondence refer to the instru- 
ment by model number and full serial number. 

2-28. Other Packaging Material 

2-29. The following general instructions should be 
followed when repackaging with commercially 
available materials. 

a. Wrap the instrument in heavy paper or 
plastic. (If shipping to  a Hewlett-Packard Service 
Office or Center, attach a tag indicating the type of 
service required, return address, model number and 
full serial number.) 

b. Use a strong shipping container. A 
double-wall carton made of 350 pound test 
material is adequate. 

c. Use enough shock-absorbing material 
(three to four inch layer) around all sides of the 
instrument to  provide firm cushion and prevent 
movement inside the container. Protect the control 
panel with cardboard. 

d. Seal the shipping container securely. 

e. Mark the shipping container FRAGILE to 
assure careful handling. 
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SECTION Ill 
OPERATION 

Operation 

3-1. INTRODUCTION NOTE 

3-2. This section provides operating instructions Frequencies which are above the output 
for the Hewlett-Packard Model 8660B Synthesized frequency range of the RF Section, if 
Signal Generator mainframe. selected, will be stored in the kevboard - 
3-3. The Model 8660B is designed to provide 
precise digitally controlled signals for use in plug-in 
sections which provide the selected output fre- 
quency. It will be necessary to have the operating 
manuals for the plug-in sections being used in order 
to efficiently operate the instrument. 

register,'but the information will hot  be 
transferred to the center frequency 
register since it is above the output range 
of the RF Section. The center frequency 
register and the readout will retain the last 
valid input. Frequencies below the output 
freauencv range of the RF Section will be 

NOTE traisferred to-the center frequency regis- 

If a modulation plug-in section is n'ot used 
i t  will be necessary to have an Auxiliary 
Section in place in the modulation plug-in 
drawer. The Auxiliary Section completes 
a signal path from the mainframe to the 
RF Section plug-in and also provides a 
means of modulating the RF Section from 
an external source. 

3-4. PANEL FEATURES 

3-5. Front and rear panel controls, indicators and 
connectors of the 8660B are shown, and their 
functions described, in Figure 3-1. 

3-6. OPERATING PRINCIPLES 

3-7. The 8660B may be operated by front panel 
controls in the local mode or externally pro- 
grammed in the remote mode. 

NOTE 

The remote mode is selected by the ex- 
ternal programming device which places a 
ground on pin 5 of 53 on the rear panel of 
the 8660B. In the remote mode, all front 
panel controls of the 8660B are inhibited. 

3-8. Local Operation 

3-9. In the local mode of operation, all functions 
of the mainframe are controlled by front panel 
controls, except when an external standard is used. 
When an external standard is used the rear panel 
SELECTOR switch must be in the EXT position. 

3-10. The 20-key keyboard may be used to: 

a. Select any center frequency within the 
range of the RF Section plug-in in 1 Hz increments 
(Opt 004 instruments provides 100 Hz 
increments). 

- - 

ter and the readout register; the output 
frequency is still accurate, but the output 
amplitude is degraded. As an example, the 
Model 86601A RF Section has a specified 
lower frequency limit of 10 kHz, but 
typically will produce a useable rf output 
down to 3 kHz or less. When frequencies 
above the RF Section frequency range are 
selected the OUT OF RNG lamp flashes 
on one time. When frequencies below the 
RF Section frequency range are selected 
the OUT OF RNG lamp remains lit. 

b. Select any desired sweep width within the 
frequency range of the RF Section in use. See 
paragraph 3-12 for further details of sweep mode 
operation. 

c. Select any incremental step within the 
frequency range of the RF Section in use. See 
paragraph 3-15 for further details of incremental 
step operation. 

3-1 1. Sweep Mode. In the sweep mode the sweep 
width is selected by the keyboard keys. The sweep 
width may be displayed on the CENTER FRE- 
QUENCY readout by pressing the SWP WIDTH 
pushbutton to the left of the readout. Only the 
center frequency is shown in the AUTO or 
SINGLE sweep modes. In the MAN sweep mode 
the actual rf output frequency of the RF Section 
will be displayed. 

3-12. When the SWEEP MODE switch is placed in 
the AUTO position the output signal of the RF 
Section is swept about the selected center fre- 
quency by the sweep width stored in the sweep 
width storage register. (Example : center frequency 
50a MHz, sweep width 20 MHz, the rf output is 
swept from 40 to 60 MHz.) The sweep rate, 
selected by the RATE switch, is as follows: FAST 

b 

Scans by ArtekMedia O 2006 



Operation Model 8660B 

Figure 3-1. Front and Rear Panel Controls, Indicators and Connectors (1 o f  2 )  

3-2 
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0 KYBD pushbutton. When pressed, causes the informa- STEP. ? Transfers keyboard storage register data 
tion stored in the keyboard storage register to be dis- to the step registerand steps the center frequency 
played on the CENTER FREQUENCY readout. up. May also be used to step the frequency up by 

the step stored in the step register without a new 
@ STEP pushbutton. When pressed, causes the informa- keyboard entry. 

tion stored in the step storage register to be displayed 
on the CENTER FREQUENCY readout. STEP. L Same as STEP ? except that frequency is 

stepped down. 
@SWP WIDTH pushbutton. When pressed, causes the 

information stored in the sweep width storage register SWP WIDTH. Transfers the data in the keyboard 
to be displayed on the CENTER FREQUENCY storage register to the sweep register. 
readout. 0 SINGLE pushbutton. When pressed, causes the rf out- 0 LINE STBY - ON witch.  In the STBY position, put to be swept, one time only, across the range 
with the instrument connected to the ac line source, stored in the sweep register. 
the reference oscillator oven temperature is main- 
tained at the operating temperature to avoid the nec- @ OUTPUT (0-6V). Provides a sweep ramp for use in 
essity of allowing for a warm up period each time the external equipment (oscilloscopes, X-Y recorders, 
instrument is used. etc.) when operating in the swept mode. 

@ CENTER FREQUENCY readout. Normally displays @ RATE witch.  The rage switch selects sweep rates as 
the output center frequency of the RF  Section. follows: FAST - 100 steps at 1 millisecond per step, 

MED - 1000 steps at 1 millisecond per step, and SLO 
@ ANNUNCIATOR. Provides visual display of mode of - 1000 steps at 10 milliseconds per step. 

operation, crystal oven temperature and out of range 
frequency selection. @ SWEEP MODE witch.  With the sweep mode switch 

in the AUTO position sweep operation is automatic; 
0 MANUAL MODE RESOLUTION. Works in conjunc- the output rf is swept about the center frequency by 

tion with the TUNING control to  step the rf output the data stored in the sweep register at the rate selec- 
in steps of 1 Hz (FINE), 1 kHz (MED) and 1 MHz ted by the RATE switch. In the SINGLE mode the rf 
(COARSE). In the STEP position the TUNING con- output is swept once each time the SINGLE push- 
trol steps the rf output frequency by the step stored button is pressed. In the MAN mode the sweep is 
in the step register. controlled by the MANUAL TUNE control and the 

data stored in the sweep register. 

0 TUNING - MANUAL SWEEP. Works as specified in @ Line Module. Contains 115-230V switch, fuse, line 
the MANUAL MODE RESOLUTION description. cable connector and filtering. 
May also be used to set the rf output to any point 
within the limits stored in the sweep register when 0 R E  FE  R E  N C E INPUT. Used when an external 
the SWEEP MODE switch is set to MAN. standard of 1,  2, 2.5, 5 or 10 MHz is used. 

0 Keyboard. Contains 20 keys which are used to enter 0 REFERENCE OUTPUT. Provides the capability of 
data or instructions as follows: using the internal reference as a time base in external 

equipment. 
Numerals 0 through 9 

@ SELECTOR. Selects INT or EXT reference. 
Decimal Point (.) 0 REMOTE INPUTS. When the instrument is operated 

CLEAR KYBD. Clears keyboard register (does in the remote mode (pin 5 of this connector is 

NOT clear other registers). grounded by the programming device), all functions 
of the instrument are controlled by the remote pro- 

GHz, MHz, kHz and Hz select frequency in gramming device. Front panel controls (except for 

conjunction with numeric keys. LINE STBY-ON) have no effect on operation of the 
instrument. 

CF. Transfers keyboard storage register data to @ Air Filter. Should be cleaned periodically to  ensure 
the center frequency register. adequate airflow for instrument cooling. 

Figure 3-1. Front and Rear Panel Controls, Indicators and Connectors (2 o f  2)  

3-3 
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- 100 steps a t  1 millisecond per step, MED - 1000 
steps at 1 millisecond per step, and SLO - 1000 
steps at 10 milliseconds per step. 

3-13. When the SWEEP MODE switch is placed in 
the SINGLE position, pressing the SINGLE push- 
button causes the output of the RF Section to  be 
swept one time. When the single sweep is com- 
pleted, the output of the RF Section returns to  the 
selected center frequency. The sweep width and 
sweep rate are selected in the same manner as they 
are in the AUTO mode. 

3-14. When the SWEEP MODE switch is placed in 
the MAN position the step rate of the output 
frequency of the RF Section may be manually 
controlled by the MANUAL SWEEP control. In 
this mode the sweep width is still controlled by the 
information in the sweep register. The selected 
sweep width, in this mode, is divided by 1000 and 
the output of the R F  Section may be controlled in 
frequency steps that are 1/1000 of the sweep 
width. (Example: center frequency 40 MHz, 
sweep width 20 MHz, output may be stepped 
manually from 40 to  60 MHz in 20 kHz steps.) 

3-15. Step Mode. The center frequency may be 
stepped up, or down, in any increment within the 
frkquency range of the RF Section in use. The 
increment selected, including units, must be en- 
tered in the keyboard before the STEP ) or  STEP 

4 key is pressed. The step entered into the step 
register remains in the register until changed (or 
the instrument is placed in the standby mode) and 
may be displayed on the readout by pressing the 
STEP pushbutton. 

3-16. Manual Mode. Manual mode operation is 
essentially the same as the step mode except that 
increments selected by the MANUAL MODE 
switch are 1 Hz (FINE), 1 kHz (MED) and 1 MHz 
(COARSE). These increments are controlled only 
by the TUNING control. The incremental steps 
stored in the increment register may also be con- 
trolled by the TUNING control when the 
MANUAL MODE switch is placed in the STEP 
position. 

3-17. Combined Mode. The sweep mode, step 
mode and manual mode may all be used simultan- 
eously. This feature allows the user to  quickly' 

i 

determine the frequency parameters of any device 
being tested. 

3-1 8. Remote Operation 

3-19. In the remote mode of operation the main- 
frame STEP register and the Center Frequency 
register are controlled by the programming device. 
All front panel controls are inhibited. ' 

3-20. In remote operation two four-line parallel 
codes are applied to the instrument circuits 
through a rear panel connector. These inputs, if 
numeric data, are converted t o  2 BCD digit serial 
information and clocked into a temporary storage 
register. If the inputs are address information they 
are used to  direct a clock to  strobe the data from 
the temporary storage register into the desired final 
storage register. 

3-21. The input programming requirements of the 
8660B dictate that BCD inputs are as follows: 
approximately 0 volts (TTL LOW) = 1 and approx- 
imately +5 volts (TTL HIGH) = 0 (sometimes 
referred to as negative logic or ground true logic). 
Another requirement is that the least significant 
data digit must be entered first, then the next least 
significant data digit, etc. 

3-22. When all of the significant data entries have 
been stored in the temporary storage registers, 
input digit 1 is set to binary 15 to indicate that the 
digit 2 information is the address to  which the 
information stored in the temporary storage regis- 
ter is to  be transferred. 

3-23. There are six final storage registers which 
may be programmed via the rear panel connector 
on the 8660B. These storage registers, their 
addresses, locations and functions are identified in 
Table 3-1. 

3-24. Operation of the storage registers not loca- 
ted in the 8660B mainframe is detailed in the 
manuals for the plug-in sections in which they are 
physically located. Table 3-2 provides examples of 
programming the registers which may be pro- 
grammed when the 8660B mainframe is used. 

3-25. In the remote mode, the temporary storage 
register is reset to  zero each time information is 
transferred to  a final storage register. 
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Table 3-1. Storage Register Addresses 

Operation 

Table 3-2. Model 8660B Programming Examples 

Name of Register 

Center Frequency 

Step t 

Step 4 

Attenuator 

AM-FM Function 

AM-FM % 

FM CAL 

Scans by ArtekMedia O 2006 

Address 
O=High, 1=Low 

0000 (0) 

0001 (1) 

0010 (2) 

0011 (3) 

0100 (4)  

0101 (5) 

0110 (6) 

Location 

Mainframe 

Mainframe DCU 

RF Section 
plug-in 

Modulation 
Section 
plug-in 

Modulation 
Section 
plug-in 

Modulation 
Section 
plug-in 

EXAMPLE 1. Set 100.000000 NlHz Center Frequency (CF) 

Function 

To set Center 
Frequency 

To step center frequency 
up in any increment 

To step center frequency 
down in any increment 

Controls level of 
RF OUTPUT 

Selects Modulation 
Function 

Selects AM % of 
Modulation or FM 
Deviation 

Phase locks 20 MHz 
FM oscillator to the 
reference loop 20 MHz 

Input 
O=High l=Low 

Data Dl 0001 (1) D, 0000 (0) 

Temporary Command 

Address: Dl 1111 (15) D, 0000 (0) 

Transfer Command 

Temporary Register 

0 0 0 0 0 0 0 0 0 0  

01 00 00 00 00 

0 1 0 0 0 0 0 0 0 0  

00 00 00 00 00 

CF Register 

Last Input 

Last Input 

Last Input 

0 1 0 0 0 0 0 0 0 0  



Operation 

Table 3-2. Model 8660B Programming Examples (cont 'd)  

Model 8660B 
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EXAMPLE 2. Set 

Input 
O=High l=Low 

Data: Dl 0001 (1) D, 0010 (2) 

Temporary Command 

Data: Dl 0011 (3) D, 0100 (4) 

Temporary Command 

Data: Dl 0101 (5) D, 0110 (6) 

Temporary Command 

Data: Dl 0111 (7) D, 0000 (0) 

Temporary Command 

Data: Dl 0001 (1) D, 0000 (0) 

Temporary Command 

Address: Dl 1111 (15) D, 0000 (0) 

Transfer Command 

107.654321 MHz Center Frequency 

Temporary Register 

00 00 00 00 00 

2 1 0 0 0 0 0 0 0 0  

2 1 0 0 0 0 0 0 0 0  

43 2 1 0 0 0 0 0 0  

43 2 1 0 0 0 0 0 0  

6 5 4 3  2 1 0 0 0 0  

65 43 2 1 0 0 0 0  

07 65 43 2100  

07 65 43 2100  

0107  6 5 4 3  21 

0 1 0 7 6 5 4 3 2 1  

0 0 0 0 0 0 0 0 0 0  

(CF) 

CF Register 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

0107  6 5 4 3  21 

EXAMPLE 3. Set 120 dB Attenuation (RF SECTION) Below +13 dBm (1 volt) 

Input 
O=High l=Low 

Data: Dl 0010 (2) D, 0001 (1) 

Temporary Command 

Address: Dl 1111 (15) D, 0011 (3) 

Transfer Command 

Note 
The attenuator is a three-digit regster; only the three most significant digits are retained. 

Temporary Register 

0 0 0 0 0 0 0 0 0 0  

12 00 0 0 0 0 0 0  

12 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0  

Atten Register 

Last Input 

Last Input 

Last Input 

120 



Model 8660B Operation 

Table 3-2. Model 8660B Programming Examples (cont'd) 

EXAMPLE 4. Set 7 dB Attenuation (RF SECTION) Below +13 dBm (1 volt) 

l nput 
O=High l=Low 

Data: Dl 0000 (0) D, 0111 (7)  

Temporary Command 

Data: Dl 0000 (0) D, 0000 (0) 

Temporary Command 

Address: Dl 1111 (15) D, 0011 (3) 

Transfer Command 

Temporary Register Atten Register 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

007 

I . See note for Example 3 I 
EXAMPLE 5. Shut off IModulation (IMODULATION SECTION) 

lnput 
O=High 1 =Low 

Address: D, 1111 (15) D, 0100 (4)  

Transfer Command I 

Temporary Register Function Register 

Last Input 

I NOTE: All digits are zero - no modulation I 
EXAMPLE 6. Set 3% AM Modulation, internal 1 kHz (MODULATION SECTION) 

lnput 
O=High l=Low 

Data: Dl 0011 (3) D, 0000 (0) 

Temporary Command 

Address: Dl 1111 (15) D, 0101 (5) 

Transfer Command 

Data Dl 0001 (1)  D, 1000 (8) 

Temporary Command 

Address: Dl 1111 (15) D, 0100 (4) 

Transfer Command 

Temporary Register AM-FM % Register 

Last Input 

Last Input 

Last Input 

03  into % Storage 

81 into AM-FM 
Function Register 
Sets AM- and 1 kHz 

NOTE: See Table 3-3. for AM-FM Function Register Codes 

3-7 
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Table 3-2. Model 8660B Programming Examples (cont 'd )  

Table 3-3. AM - FM Function Register Coding 

EXAMPLE 7. Set 10 MHz STEP t 

Input 
O=High 1 = Low 

Data: Dl 0000 (0) D, 0001 (1) 

Temporary Command 

Data: Dl 0000 (0) D, 0000 (0) 

Temporary Command 

Address: D, 1111 (15) D,0001 (1) 

Transfer Command 

Table 3-4. Programming Connections t o  J3 

DIGIT 2 (D,) 
O=High l=Low 

AM 1000 (8) 

FM X .1 0100 (4) 

F M X 1  0010 (2) 

FM X 10 0001 (1) 

OFF 0000 (0) 

Temporary Register 

0 0 0 0 0 0 0 0 0 0  

1 0 0 0 0 0 0 0 0 0  

1 0 0 0 0 0 0 0 0 0  

0 0 1 0 0 0 0 0 0 0  

0 0 1 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0  

DIGIT 1 (D, ) 
O=High l=Low 

EXT. AC 1000 (8) 

EXT. DC 0100 (4) 

INT. 400 Hz 0010 (2) 

INT. 1 kHz 0001 (1) 
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INCR Register 

Last Input 

Last Input 

Last Input 

Last Input 

Last Input 

0 0 1 0 0 0 0 0 0 0  

Other 

To 53 pin 18 

Ground 

53 pins not listed are also wired to A3XA5. See the rear interface board schematic 
diagram for wiring information. 

Signal 

Error 

LCL-RMT 

Command 

Digit 1 - 8  

Digit 1 - 4  

Digit 1 - 2  

Digit 1 - 1 

Flag (Busy) 

Reset 

Digit 2  - 8  

Digit 2  - 4  

Digit 2  - 2  

Digit 2  - 1 

J3 Pin No. 

1 

3  

5  

9  

1 3  

1 4  

1 5  

16 

17  

2  4  

2  8  

29 

3  0  

31 

36 

To A3XA5 Pin No. 

2  

5  

11 

15  

16 

17 

18 

A 

J  

S 

T 

U 

V 



Model 8660B Operation 

3-26. OPERATOR'S CHECKS 

3-27. During final checkout at the factory the 
Model 8660B Synthesized Signal Generator main- 
frame is adjusted for proper operation. No adjust- 
ment should be required when the instrument is 
received. The operator's checks listed in Table 3-5 
are based on the assumption that properly operat- 
ing Model 86601A R F  Section and Model 86632A 
AM-FM Modulation Section plug-ins sections are in 
place. If other plug-in sections are used, refer to 
the manuals for the specific plug-ins for operating 
parameters. 

3-28. The steps listed in Table 3-5 need not be 
followed in the sequence listed. Their purpose is to  
aid the operator in familiarizing himself with the 
instrument, and to  provide assurance that all func- 
tions of the instrument are operating properly. 

NOTE 

Numbers shown in the "Result" column 
of Table 3- 5 are those which should be 
displayed on the CENTER FREQUENCY 
readout. 

Table 3-5. Operator's Checks 

Step Operation Result 

1 Initial Turn-on 

1 -a Set the rear panel line select switch in the power line 
module to be compatible with the available line power 

1-b Connect the instrument to  the power outlet; use ground 
pin adapter for electrical systems having no ground line 

NOTE 

The instrument should remain connected to  the power source in the STBY (standby) 
mode when not in use. This will maintain constant temperature in the crystal oven and 
eliminate the need for a warm-up period. 

1 -c Place the LINE STBY /ON switch in the on position Cooling fan starts 
CF 1.000000 MHz 

2 Keyboard Register and Readout Checks 

2-a Hold in KYBD pushbutton and enter 1.23456789 Units lights (GHz, 
Note that readout input steps from right to  left MHz, kHz, Hz) are 

off. 1.23456789 

2-b With KYBD pushbutton held in: Press MHz key 1.234567 MHz 
Press kHz key 1.234 kHz 
Press Hz key 1 Hz 

2-c Release KYBD pushbutton 1.000000 MHz 

2-d Press KYBD pushbutton 1 Hz 

2-e With KYBD pushbutton held in: Press kHz key 1.000 kHz 
Press MHz key 1.000000 MHz 
Press GHz key 1.000000000 GHz 
Press CLEAR KYBD key Readout blank 

3 t 1 Step register and OUT O F  RNG annunciator check 

3-a Enter 109.000000-MHz CF on the keyboard 109.000000 MHz 
Enter 111111 Hz STEP on the keyboard 109.111111 MHz 

3-9 
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Operation 

Table 3-5. Operator's Checks (cont'd) 

Model 8660B 

Step Operation Result 

3-b Press the KYBD pushbutton 111111 Hz 
Release the KYBD pushbutton 109.111111 MHz 

3-c Press the STEP t key until the readout shows 109.999999 MHz 
Note that readout has increased in steps of 111111 Hz 

3-c Press the STEP t key one more time. 109.999999 MHz 
OUT OF RNG light 
flashes once 

3-e Place the MANUAL MODE switch in the STEP position and readout decreases in 
turn the TUNING control counter-clockwise 111111 Hz steps 

3-f Enter 1 0  kHz CF on the keyboard 10.000 kHz 
Enter 1 Hz STEP f on keyboard 10.001 Hz 
Press STEP pushbutton , 1 Hz 
Press STEP 1 key twice 9.999 kHz 
NOTE: With the Model 86601A RF Section the specified OUT OF RNG light 

!ower frequency limit is 1 0  kHz stays on 

NOTE 

The Model 86601A RF Section lower frequency limit is specified at 10  kHz. However, 
the output frequency is accurate down to  1 Hz. The output power level is typically 
accurate down to 3 kHz or less. 

3% Enter 3 kHz CF on the keyboard 3.000 kHz 
Enter 100 Hz STEP 1 2.900 kHz 
Repeatedly press the STEP 1 key. Note that the center OUT OF RNG light 
frequency readout decreases in 100 Hz steps. The rf on 
output level will typically start to  drop below 2 kHz. 

4 MANUAL MODE - MANUAL TUNING Check 

4 -a .Set the SWEEP MODE switch to OFF and enter 0 MHz CF .000000 MHz 

4-b Set the MANUAL MODE switch to  COARSE and rotate the 
TUNING control clockwise until the readout indicates 109.000000 MHz 
Note that the readout steps in 1 MHz increments 

4-c Set the MANUAL MODE switch to  MED and rotate the 
TUNING control clockwise until the readout indicates 109.999000 MHz 
Note that the readout steps in 1 kHz increments 

4-d Set the MANUAL MODE switch to  FINE and rotate the 
TUNING control clockwise until the readout indicates 109.999999 MHz 
Note that the readout steps in 1 Hz increments 

NOTE 

In the COARSE, MED and FINE manual modes the OUT OF RNG light flashes on when 
the upper frequency limit is passed. The system rejects overrange frequencies and the 
center frequency register retains the last valid entry. 
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Model 8660B - 

Table 3-5. Operator's Checks (cont 'd )  

Model 8660B 

Step Operation Result 

5 Sweep Mode Checks 

NOTE 

Proper operation of the instrument in the sweep mode is best verified with a spectrum 
analyzer as described in step 5-c. However, operation of the sweep function can be 
verified by front panel indications as described in steps 5-a and 5-b. 

5-a Set CF to 5 kHz and SWP WIDTH to 1 0  kHz. Place the SWEEP and OUT 
SWEEP MODE switch in the AUTO position and the RATE OF RNG lights on. 
switch in the SLO position. RF output meter 

level drops every 
10 seconds 

5-b Set CF t o  1 0  kHz. Other functions as in step 5-a SWEEP light remains 
lit. OUT OF RNG 
light alternates, 5 
seconds on, 5 off 

5-c Connect the rf output t o  the RF INPUT of the spectrum Readout increases 
analyzer. Enter 1 0  MHz CF and 10 MHz SWP WIDTH and 5 MHz steps. Sweep 
SWEEP MODE to  AUTO. Position the RATE switch to MED continues t o  be 5 
and adjust the spectrum analyzer for a clear display. MHz on each side of 
Enter 5 MHz STEP and step the frequency across the the center frequency 
rf range. 

6 Manual Sweep Check 

6-a Enter 50 MHz CF and 1 0  MHz SWP WIDTH. Center frequency is 
Place the SWEEP MODE switch in the MAN position. tuneable from 45 to  
Rotate the MANUAL SWEEP control through its range 55 MHz 

7 Single Sweep Check 

7 -a Enter 50 MHz CF and 20 MHz SWP WIDTH and place the 50.000000 MHz 
SWEEP MODE switch in the SINGLE position. Press SWP 20.000000 MHz 
WIDTH pushbutton. Connect the rf output to the RF IN- Spectrum analyzer 
PUT of the spectrum analyzer and tune the analyzer to  display is swept 
display the 50 MHz signal. Press the SINGLE pushbutton. once from 40 to  

60 MHz 

NOTE 

The Operator's Checks specified in the 
manuals for the plug-in sections in use 
should also be performed. 

3-29. If remote programming is to  be used the 
examples shown in Table 3-2 as well as checks 
specified in manuals for the  plug-in sections should 
be performed. 

3-30. Table 3-4 provides information relative t o  
connections t o  the rear panel remote control con- 
nector. 

3-31. OPERATORS MAINTENANCE 

3-32. Operator's maintenance of the Model 8660B 
Synthesized Signal Generator mainframe is limited 
t o  fuse replacement and periodic cleaning of the air 
filter. 
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Model 8660B Performance Tests 

SECTION IV  
PERFORMANCE TESTS 

4-2. This section provides instructions for per- 
formance testing the Model 8660B Synthesized 
Signal Generator. 

4-3. PURPOSE 

4-4. The performance test procedures are used to  
check instrument performance for incoming inspec- 
tion and periodic evaluation. The tests are designed 
to  verify published specifications for the instru- 
ment. Each test applies directly t o  a listed specifi- 
cation (see Table 1-1). 

4-5. Each performance test procedure begins by 
quoting the specification which it verifies. Next, a 
description of the test and any special instructions 
are listed. 

4-6. Test Equipment Required. The test equip- 
ment required for performance testing are listed in 
Table 1-3 and in the individual tests. Test instru- 
ments other than those listed may be used 
providing their performance equals or exceeds the 
specifications listed in Table 1-3. 

4-7. Front Panel Checks and Adjustments. Refer 
to  paragraph 3-26. Operator's Checks. 

4-8. PERFORMANCE TESTS 

4-9. INTERNAL CRYSTAL OSCILLATOR AGING RATE 

SPECIFICATION: 1 0  MHz quartz oscillaotr. Aging rate less than +- 3 parts in lo8 per day (f 3 parts in 10' 
per day with option 001) after 72 hour warmup. 

DESCRIPTION: This test verifies the reference oscillator againg rate by comparing it t o  the National 
Bureau of Standards signal from WWVB. 

VLF COMPARATOR 

Figure 4-1. Crystal Oscillator Aging Rate Test Setup 

RECOMMENDED TEST EQUIPMENT: 
VLF Comparator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 117A 

PROCEDURE: 
1. Remove the Model 8660B top cover after the instrument has been connected to the ac line for 72 

hours. 
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Performance Tests 

PERFORMANCE TESTS 

Model 8660B 

4-4. INTERNAL CRYSTAL OSCILLATOR AGING RATE (cont'd) 

2. Connect a cable from the 100 kHz output of the A4A1 reference divider assembly to the VLF 
Comparator 100 kHz input. 

3. Refer to Section I11 of the VLF Comparator Operating and Service Manual for Comparator 
operating instructions. 

4. Agng rate is checked by noting the average offset between the two signals at two times several 
hours apart and dividing the offset difference by the hours between observations. The hourly 
offset is then converted t o  aging rate per day. 

Example: 
First reading + 3 parts in 101° at  10:OO AM 
Second Reading + 6 parts in 1 O l 1  at  4:00 PM 
The difference is 2.4 parts in 1 0  lo in 6 hours 

2.4 X 10'" = 0.4 parts in l 0 l o  per hour 6 

Frequency change is 0.96 X l o 9  per day. 

4-10. INPUT SENSITIVITY FOR EXTERNAL REFERENCE 

SPECIFICATION: 0.2 to 2 volts RMS at 1 ,  2, 2.5, 5 and 10  MHz. 

DESCRIPTION : This test verifies that the Model 8660 B will operate with specified reference inputs. 

RMS 
VOLTMETER 

I 
RF OUT 

Figure 4-2. Input Reference Sensitivity Test 

RECOMMENDED TEST EQUIPMENT: 
Electronic Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5245M 
RMS Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 411A 
Synthesizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3320B 
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Model 8660B - Performance Tests 

PERFORMANCE TESTS 

4-10. INPUT SENSITIVITY FOR EXTERNAL REFERENCE (cont'd) 

PROCEDURE: 
1. Connect the Synthesizer to  the Model 8660B REFERENCE INPUT ( J l )  and set the SELECTOR 

switch S1 to  EXT. 

2. Set the Synthesizer controls to provide an output of 1 MHz at  .2 Vrms as indicated on the rms 
voltmeter. 

3. Connect the Counter to the output of the RF  Section in use and enter a 5 MHz center frequency. 
The Counter readout should be about 5 MHz. (Actual frequency will be determined by stability 
and settability of the Synthesizer used.) 

B 

4. Readjust the Synthesizer output to  2 Vrms. The counter readout should remain at about 5 MHz. 

5. Repeat steps 2 through 4 with the Synthesizer set to  2, 2.5, 5 and 10 MHz. t 

4-1 1. REFERENCE OUTPUT CHECKS 

SPECIFICATION: About 1 Vrms in internal. When an external reference is used the output reference level 
will be approximately the same as the input from the external reference. 

DESCRIPTION: This test verifies proper operation of the reference amplifier and relay switching circuits. 

SYNTHESIZER 
I I 

I RF OUT 

R M S  VOLTMETER 

L 
BNC TEE 

Figure 4-3. Reference Output Test Setup 

RECOMMENDED TEST EQUIPMENT: 
RMS Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 411A 
Synthesizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3320B 

PROCEDURE: 
1 .  Connect the RMS Voltmeter to  the REFERENCE OUTPUT (52) and the Synthesizer to  the 

REFERENCE INPUT (J l ) .  

2. With the SELECTOR switch ( S l )  set in the INT position the RMS Voltmeter should display a 
signal about 1 volt in amplitude. 
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Performance Tests Model 8660B 

PERFORMANCE TESTS 

4-11. REFERENCE OUTPUT CHECK (cont'd) 

3. Set the SELECTOR switch to EXT and the Synthesizer for a 1 MHz. 0.2 v rms output as indicated 
on the RMS Voltmeter (Voltmeter connected to the Synthesizer output with a BNC Tee). 

4. Connect the RMS Voltmeter to the REFERENCE OUTPUT (52) Voltmeter should indicate about 
0.2 v rms. 

5. Reset the Synthesizer for a 1 v output as indicated on the RMS Voltmeter (Voltmeter connected 
to  the Synthesizer output with a BNC Tee). 

6. Connect the RMS Voltmeter to  the REFERENCE OUTPUT (52) Voltmeter should indicate about 
I v rms. 

7 .  Repeat steps 3 through 6 at 2, 2.5, 5 and 10  MHz. 

4-1 2. SWEEP OUTPUT 

SPECIFICATION: 0 to  +5V stepped ramp output. 

DESCRIPTION: This test verifies that the ramp at the OUTPUT (0-5V) sweep ramp output is from 0 to  
+5v. 

H P  86608 O S C l  LLOSCOPE 

OUTPUT 
VERT IN 

Figure 4-4. Sweep Output Test Setup 

RECOMMENDED TEST EQUIPMENT: 
Oscilloscope (with 1 0 : l  divider probe) . . . . . . . . . . . . HP 180A/1801A/1820A 

PROCEDURE: 
1. Connect the oscilloscope vertical input to  the OUTPUT (0-5V) jack on the front panel of the Model 

8660B. 

2. Set the oscilloscope vertical sensitivity to  2V/Div and the sweep speed to 20 mSec/Div. 

3. Enter a center frequency of 5 MHz in the Model 8660B keyboard, set SWEEP, MODE to AUTO and 
SWEEP MODE RATE switch to FAST. 

4. The oscilloscope should display a sweep ramp from 0 to  +5V in 100 milliseconds. 
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SECTION V 
ADJUSTMENTS 

Adjustments 

5-1. INTRODUCTION 5-8. Minimum specifications for test equipment 
used in the adjustment procedures are detailed in 

5-2. This section describes adjustments and checks Table 1-3. Because the Model 8660B is an ex- 
required to  return the Model 8660B t o  peak tremely accurate instrument, minimum specifica- 
operating capabilities when repairs have been tions in Table 1-3 are particularly important in 
made. Included in this section are test setups and performing these adjustment procedures. 
~rocedures and a test table (Table 5-10) for 
;ecording initial data for h t u r e  refer'ence. 
Adjustment locations are identified pictorially on 
Section VIII foldout Service Sheets referred to  in 
the individual tests. 

5-3. Except for the power supply test.procedures, 
which should be performed before repairs are made 
to  any part of the instrument, the test procedures 
are arranged in the same sequence as the Service 
Sheets to  which they refer. 

5-4. Data taken while following the adjustment 
procedures should be recorded in Table 5-10 for 
comparison purposes when repairs are again re- 
quired. 

5-5. Generally, it will not be necessary to  adjust 
any of the phase lock loops except the one in 
which the component failure occurred. An ex- 
ception to  this will be when adjustment to any 
phase lock loop has been attempted while the 
reference section is not functioning properly. 

5-6. RECONIMEIUDED TEST EQUlPNlENT 

5-9. HP 11672ASERVlCE KIT 

5-10. The HP 11672A Service Kit is an accessory 
item available from Hewlett-Packard for use in 
maintaining the Model 8660B Synthesized Signal 
Generator. 

5-11. Table 1-3 contains a detailed description of 
the Service Kit. Any item in the kit may be 
ordered separately. 

NOTES 

a. An R F  Sectionoutput plug-in must be 
in place during the tests. 

b. If a Modulator Section plug-in is not 
available, the Model 86631A/B Auxiliary 
unit must be in place. 

c. All tests in which a counter is used 
should be made with the Model 8660B 
and the counter referenced to  the same 
source. If the Hewlett-Packard Model 

5-7. Each adjustment procedure in this section 5245M Electronic counter is used, the 
contains a list of test equipment and accessories Model 8660B internal reference may be 
required to perform the procedure. Each test setup used as the source. 
identifies test equipment and accessories by call- 
outs. 5-12. CHECKS AND ADJUSTMENTS 
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Adjustments Model 8660B 

ADJUSTMENTS 

5-13. POWER SUPPLY CHECKS AND ADJUSTMENTS 

REFERENCE: Service Sheet 24. 

DESCRIPTION: The power supplies in the Model 8660B provide regulated outputs of +20 volts, +5.25 
volts, -10 volts and -40 volts. Unregulated supplies provide +30 volts, +21 volts, +4 volts and -21 volts. 
These checks verify proper operation of the power supplies. 

RECOMMENDED TEST EQUIPMENT: 
Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3440A13443A 
AC Microvoltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3410A 
Variable Voltage Transformer . . . . . . . . . . . . . . . . .  General Radio W5MT3A 

PROCEDURE 

1 .  Remove the top and bottom covers of the Model 8660B and connect the instrument to the ac line 
through the variable voltage transformer. 

2. Use the digital voltmeter and the ac microvoltmeter to  check voltages, tolerances and ripple at A20 
test points specified in Table 5-1. Adjust the variable voltage transformer to check tolerance of the 
power supplies at + lo% line voltage variations. 

DIGITAL  VOLTMETER AC M I  CROVOLTMETER 

Figure 5-1. Power Supply Test Setup 
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Mode1 8660B - Adjustments 

ADJUSTMENTS 

5-13. POWER SUPPLY CHECK AND ADJUSTMENTS (cont'd) 

Table 5-1. Unregulated Power Supplies 

Use the digital voltmeter and the ac microvoltmeter to check for voltages, tolerances and 120 Hz 
ripple at A5 test points specified in Table 5-2. Adjust the dc levels shown in Table 5-2 with 
controls specified in Table 5-2, then adjust the variable voltage transformer to  check tolerance of 
the power supplies at k 10% of the normal line voltage. 

NOTE 

Test Location 

+ side of A20 C7 

+ side of A20C4 

s i d e  of A20C5 

+side of A20C1 

If voltages are out of tolerance and cannot be brought into tolerance by adjust- 
ment, or if ripple is excessive, refer to Service Sheet 24 and repair as required. 
The power supply circuit boards are also available on an exchange basis. Trouble- 
shooting to the board or assembly level may be accomplished with the aid of the 
troubleshooting tree for the power supplies. 

Table 5-2. Regulated Power Supplies 

Voltage 
at normal line 

Typical +4.4 V 

Actual 

Typical +20.5 V 

Actual 

Typical -20.5V 

Actual 

Typical + 33 V 

Actual 

5-3 
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Tolerance 
high to low line 

(from normal line) 

Specified + .6 V 

Actual 

Specified + 2.4 V 

Actual 

Specified * 2.4 V 

Actual 

Specified + 4 V 

Actual 

Test 
Point 

A5TP4 

A5TP2 

A5TP3 

A5TP1 

rms Ripple 
120 Hz 

(at normal line) 

Specified 3 mV rms 

Actual 

Specified 300 mV rms 

Actual 

Specified 300 mV rms 

Actual 

Specified 600 mV rms 

Actual 

rms Ripple 
120 Hz 

(Normal Line) 

125 yV 

Actual 

50 y V 

Actual 

50 pV 

Actual 

50 yV 

Actual 

Adjust 
Control 

A5R24 

+5 ADJ 

A5R26 

-10 ADJ 

A5R21 

+20 ADJ 

A5R28 

-40 ADJ 

Voltage 
at Normal Line 

Specified 

+5.25 V 

Actual 

-10.0 V 

Actual 

+20.0 V 

Actual 

-40.0 V 

Actual 

Tolerance 
High to Low Line 

Specified 

+ 20 mV 

Actual 

+ 5 m V  

Actual 

+ mV 

Actual 

k 20 mV 

Actual 



Adjustments - Mode1 8660B 

ADJUSTMENTS 

5-14. REFERENCE SECTION, CHECKS AND ADJUSTMENTS 

REFERENCE: Service Sheets 2 and 3. 

DESCRIPTION: The reference section contains a voltage controlled master oscillator from which all rf 
signals generated in the Model 8660B mainframe are derived. The master oscillator is phase locked to  an 
internal temperature controlled crystal oscillator or to an external standard. The reference section provides 
outputs of 500 MHz, 100 MHz, 20 MHz, 1 0  MHz, 2 MHz, 400 kHz and 100 kHz. These checks verify 
proper operation of the circuits within the reference section. 

RECOMMENDED TEST EQUIPMENT: 
VLF Comparator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 117A 
Oscilloscope (with 10:1 divider probes) . . . . . . . . . . . .  HP 180A/1801A/1820A 
Spectrum Analyzer . . . . . . . . . . . . . . . . . . . . . . . .  HP 140/8554L/8552 
Electronic Counter . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5245Ml5253B 

PROCEDURE: 

1. Internal Reference Accuracy Adjustment (See Figure 5-2) (Allow adequate warm up time). 

a. Remove the Model 8660B top cover and connect the 100 kHz output from the A4A1 
assembly to  the 100 kHz input of the VLF Comparator. 

b. Remove the left side panel from the Model 8660B. 

c. Remove the cap screw to  provide access to  the adjustment point of the A21 Crystal oscillator 
assembly. 

d.  Refer to  Section I11 of the VLF Comparator Operating and Service manual for operating 
instructions and align the Model 8660B A21 assembly. 

VLF COMPARATOR 

1111 r n z  
A 4 A 1  100 kHz OUT L INPUT 

REFERENCE 
O S C l  LLATOR 
ADJUST \ 

Figure 5-2. Reference Accuracy Adjustment 

NOTE 

If the VLF Comparator is not available, and an accurate house standard is, the reference 
oscillator may be adjusted by using an oscilloscope for comparison of the two signals. 

2. Alternate Reference Accuracy Adjustment (See Figure 5-3). 

a. Use the house standard to  trigger the oscilloscope and connect the reference output from the 
Model 8660B rear panel reference output to  the oscilloscope vertical input. 
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Model 8660B Adjustments 

ADJUSTMENTS 

5-14. REFERENCE SECTION CHECKS AND ADJUSTMENTS (cont'd) 

b. Observe the 10  MHz sine wave on the oscilloscope and adjust the A21 oscillator until the 
oscilloscope display stops drifting. 

c. Set the oscilloscope to sweep at .1 pSec/Division and the sweep magnifier to X10. If drift is 
observed readjust the A21 oscillator. 

NOTE 

When the oscilloscope display drift is less than 1 division in 10  seconds the Model 8660B 
reference is set within 1 part in lo9  of the house standard. 

O S C l  LLOSCOPE 

REFERENCE 
O S C l  LLATOR 
ADJUST-  

REF 
n, IT 7 

Figure 5-3. Alternate Reference Accuracy Adjustment 

3. 100 MHz Output Adjustment 

a. Connect the electronic counter to the 100 MHz output on the A4A4 assembly. (See Figure 
5-4). 

b. If the internal reference is being used, place the rear panel INTIEXT switch in the EXT 
position to open the 100 MHz phase lock loop. (If an external reference is being used, disconnect 
the source). 

c. Allow 1 5  minutes warmup time for the oscillator to stabilize and adjust A4A4C2 for a 
counter readout of 100.000 MHz ? 20 kHz. Disconnect the electronic counter. 

Figure 5-4. 100 MHz Adjustment 

d. Connect the Spectrum Analyzer RF INPUT to the 100 MHz output of the A4A4 assembly 
and tune the Spectrum Analyzer CENTER FREQUENCY to 100 MHz. The 100 MHz signal should 
be > +10 dBm. (See Figure 5-5). 
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Adjustments Model 8660B - 

ADJUSTMENTS 

5-14. REFERENCE SECTION CHECKS AND ADJUSTMENTS (cont'd) 

SPECTRUM ANALYZER . I 

Figure 5-5. RF Leuel Checks 

e. Disconnect the Spectrum Analyzer and enable the 100 MHz phase lock loop by returning the 
INT/EXT switch to INT or by reconnecting the external standard. 

4. 500 MHz Output Adjustment 

a. Connect the Spectrum Analyzer RF INPUT to the 500 MHz output connector on the A4A4 
assembly and tune the analyzer to 500 MHz. Set the analyzer scan width to 50 MHz per division 
and other analyzer controls for a clear display. (See Figure 5-5). 

b. Adjust A4A4C17, A4A4C23 and A4A4C31 for a peak amplitude of the 500 MHz signal. The 
500 MHz signal amplitude should be > +3 dBm. The 400 MHz signal is typically < -10 dBm. The 
600 MHz signal is typically < -20 dBm. Disconnect the analyzer. 

500 MHz dBm 
400 MHz dBm 
600 MHz dBm 

5. 20 MHz Output Check 

a. Connect the Spectrum Analyzer RF INPUT to the 20 MHz output on the A4A4 assembly and 
tune the analyzer to 20 MHz. The 20 MHz signal should be > --6 dBm and < -2 dBm. Disconnect 
the analyzer. 

20 MHz dBm 

6. Reference Section Outputs Not Previously Checked. 

a. Check the outputs listed in Table 5-3 for the levels shown (See Figure 5-6). 

Figure 5-6. Oscilloscope Level Checks 
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Mode1 8660B - Adjustments 

ADJUSTMENTS 

5-14. REFERENCE SECTION CHECKS ARID ADJUSTMENTS (cont'd) 

Table 5-3. Reference Section Output Levels 

Test Point Frequency 

10  MHz 

2 MHz 

400 kHz 

100 kHz 

100 kHz 

Specified Level Actual Level 

5-15. HIGH FREQUENCY SECTION CHECKS A N D  ADJUSTMENTS 

REFERENCE: Service Sheets 4, 5 and 6. 

DESCRIPTION: The High Frequency Section contains a voltage controlled oscillator which provides 
eleven discrete output frequencies from 350 to  450 MHz in 10  MHz steps. The output of the voltage 
controlled oscillator is phase locked to a 1 0  MHz reference derived from the master oscillator in the 
reference section. The output from the HF section is used in the RF section plug-in or in the internal 
extension plug-in module. These checks verify proper operation of the High Frequency Section circuits. 

RECOMMENDED TEST EQUIPMENT: 
Electronic Counter . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5245M/5253B 
Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3440A/3443A 
Pulse Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 222A 
Spectrum Analyzer . . . . . . . . . . . . . . . . . . . . .  HP 140/8554L/8552/8553 
Oscilloscope (with 10 : l  divider probes) . . . . . . . . . . . .  HP 180A/1801A/1820A 
Signal GeneratorISweeper . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8601A 

PROCEDURE: 
Preliminary: Remove the covers from the A4A7 phase detector assembly and the A4A6 pretune assembly. 
Tighten the screws holding the A4A5 voltage controlled oscillator assembly cover. 

1. Phase Detector Response Adjustments. 

a. Disconnect the coaxial cable from VCO INPUT A4A7J1. Connect the PULSE OUTPUT of the 
pulse generator t o  A4A7J1. Set the pulse generator for 100 kHz pulse rate, .035 psec pulse width, 
.5 volt amplitude and + polarity. 

b. Connect the Spectrum Analyzer RF INPUT to  the phase error output of the A4A7 assembly 
(white wire going from the A4A7 assembly to the A4A6 assembly). Set the analyzer controls as 
follows: 

CENTER FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 MHz 
SCAN WIDTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1 MHz/Div 
SCAN TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Msec/Div 
Gain and attenuation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  as required 
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ADJUSTMENTS 

5-15. HIGH FREQUENCY SECTION CHECKS AND ADJUSTMENTS (cont'd) 

c. Adjust EFFiciency control A4A7R18 for a flat response to  approximately 5 MHz with very 
slight peaking (1 dB +- 1 dB). See the waveform in Figure 5-7 for typical response. 

d. Disconnect the pulse generator and the Spectrum Analyzer. 

2. Balance Adjustment. 

a. Connect the digital voltmeter to the phase error output of the A4A7 assembly (white wire 
going from the A4A7 assembly to  the A4A6 assembly). 

b. Adjust the BALance control (A4A7R22) for a reading of 0 volts +- .05 volt. Disconnect the 
digital voltmeter. 

SPECTRUM ANALYZER 

:000 

& . e m  : - - - . . o  

TY P I  C A L  WAVEFORM 

PULSE GENERATOR 

n I I  

Figure 5-7. Phase Detector Response Adjustment 

3. Voltage controlled oscillator adjustment. (See Figure 5-81. 

a. With the output cable of the A4A5 assembly disconnected from the VCO OUTPUT, connect 
the digital voltmeter to  the A4A6 FREQuency control output (white lead). 

b. Adjust the A4A6 "0" control (A4A6R13) for a digital voltmeter reading of -34 volts (voltage 
should be adjustable from about -33 to -35 volts). 

c. Connect the electronic counter to the A4A5 voltage controlled oscillator output, A4A5J1. 
Remove the cover from the A4A5 assembly. 

5-8 
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Adjustments 

5-15. HIGH FREQUEIUCY SECTION CHECKS A N D  ADJUSTMENTS (cont'd) 

ELECTRON l C COUNTER 
I I I I 

Figure 5-8. Voltage Controlled Oscillator Adjustments 

d. Replace the A4A5 cover and hold firmly against the casting. The counter should display 450 
MHz + 1 MHz. If the correct reading is obtained proceed to step f. If the frequency reading is not 
correct proceed to step e. 

e. Adjust capacitor C3 (on A4A5) for a 450 MHz + 1 MHz counter reading. Replace the A4A5 
cover and hold firmly in place to take this reading. 

f. Disconnect the electronic counter and reconnect the voltage controlled oscillator output to 
the phase detector. Fasten the A4A5 cover in place. 

g. Connect the digital voltmeter to the lead labeled pfrom the A4A7 assembly to the A4A6 
assembly. Connect the electronic counter to  A4A5J2 (350-450 MHz OUTPUT). 

h. Set the center frequencies as shown in Table 5-4 and set the digital to analog controls on the 
A4A6 assembly for 0 k 0.1 volt for each frequency listed. Note that the counter displays the 
output frequency listed for each center frequency setting. 

5 -9 
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ADJUSTMENTS 

5-1 5. HIGH FREQUENCY SECTION CHECKS A N D  ADJUSTMENTS (cont'd) 

Table 5-4. Pretune Adjustments 

i. If any of the controls listed in Table 5-4 cannot be adjusted to 0 volts, adjust A4A6R20 
"profile" to obtain additional range. Repeat all pretune adjustments until satisfactory results are 
obtained. Disconnect the digital voltmeter and the electronic counter. 

Center Frequency 

0 MHz 

10  MHz 

20 MHz 

30 MHz 

40 MHz 

50 MHz 

60 MHz 

70 MHz 

80 MHz 

90 MHz 

100 MHz 

4. Loop Gain Adjustment. (See Figure 5-9). 

a. With the center frequency set to 0 MHz connect the Spectrum Analyzer RF INPUT to 
A4A5J2 (350-450 MHz OUTPUT) and set the analyzer controls as follows: 

Adjust Control 

A4A6R13 "0" 

A4A6R60 "1 " 

A4A6R56 "2" 

A4A6R52 "3" 

A4A6R48 "4" 

A4A6R40 "5" 

A4A6R40 "6" 

A4A6R35 "7" 

A4A6R28 "8" 

A4A6R22 "9" 

A4A6R15 "10" 

CENTER FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . .  450 MHz 
BANDWIDTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 kHz 
SCAN WIDTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5  MHz/Div 
SCAN TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Msec/Div 

Counter Readout 

450.000000 MHz 

440.000000 MHz 

430.000000 MHz 

420.000000 MHz 

410.000000 MHz 

400.000000 MHz 

390.000000 MHz 

380.000000 MHz 

370.000000 MHz 

360.000000 MHz 

350.000000 MHz 

b.  i is connect the reference input to A4A7J2 and reconnect it together with the rf output of the 
Signal Generator/Sweeper. 

c. Set the Signal Generator/Sweeper to 11.5 MHz CW at -35 dBm and symmetrical sweep width 
to 3 MHz. The analyzer display should be approximately as shown in the typical waveform shown 
in Figure 5-9. Adjust the A4A6 GAIN control (A4A6R2) for the response shown. 

d. Disconnect the Analyzer and the Generator/Sweeper. Reconnect the reference signal to 
A4A7J2. 

5-10 
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5-15. HIGH FREQUENCY SECTION CHECKS AND ADJUSTMENTS (cont'd) 

SPECTRUM ANALYZER 

R F  INPUT 

7 
GENERATORISWEEPER 

A4A5J2  

FROM A 4 A l J l  TEE CONNECTOR 
/ 

Figure 5-9. Loop Gain Adjustment 

5. 10 MHz Trap Adjustment. (See Figure 5-10). 

a. Disconnect the coaxial cable from A4A5J1. 

b. Disconnect the 10 MHz reference signal from A4A7J2 and reconnect it using a TEE 
connector. Connect the 10  MHz reference signal from the other TEE port t o  the 0 input of the 
A4A6 pretuning assembly (white wire from the A4A7 assembly). 

c. Connect the Spectrum Analyzer RF INPUT to  the A4A6 FREQuency control output 
(white-black-violet wire). Set the analyzer controls as follows: 

CENTER FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10  MHz 
BANDWIDTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 kHz 
SCAN WIDTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 200  kHz/Div 
VIDEO FILTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
INPUT ATTENUATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 dB 
SCAN TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Msec/Div 
REF LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -30 dBm 

d. Adjust A4A6C5 for minimum amplitude of the 10  MHz signal. 

e. Remove the input to  the 0 input from A4A6 and the TEE connector. Reconnect the reference 
signal t o  A4A5J1 and disconnect the Spectrum Analyzer. 

f. Replace all High Frequency Section covers. 

5-1 1 
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ADJUSTMENTS 

5-1 5. HIGH FREQUENCY SECTION CHECKS AND ADJUSTMENTS (cont'd) 

SPECTRUM ANALYZER 

6 9 e a  z -  . o 

R F  INPUT J 
Figure 5-1 0. 10 MHz Trap Adjustment 

6. Output Frequency and Amplitude Check. (See Figure 5-1 1 ). 

a. Connect the Spectrum Analyzer R F  INPUT to  A4A5J2. Set the analyzer controls as required 
to view the 450 MHz signal. (Center frequency 0 MHz). The output should be +13 dBm to +15 
dBm. 

b. Change center frequency in 10 MHz steps from 0 MHz to  100 MHz. The frequency should 
decrease in 10 MHz steps (amplitude remains at +13 dBm minimum). 

440 MHz dBm 430 MHz dBm 420 MHz dBm 

410 MHz dBm 400 MHz dBm 390 MHz dBm 

380 MHz dBm 370 MHz dBm 360 MHz dBm 

350 MHz dBm 

SPECTRUM ANALYZER 

Figure 5-1 1 .  Output Amplitude Check 
I 

5-1 2 
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5-16. N1 PHASE LOCK LOOP CHECKS AND ADJUSTMENTS 

REFERENCE: Service Sheets 7 and 8. 

DESCRIPTION: The N1 phase lock loop produces digitally controlled rf signals from 19.8 to 29.7 MHz in 
100 kHz steps. The output frequency is selected by 100 kHz and 1 MHz steps. These checks verify proper 
operation of the loop circuits. 

D l  G l TAL VOLTMETER 
I I I I I I 

Figure 5-1 2. N1 Loop Test Setup 

A 4 A l J 3  

Y 

RECOMMENDED TEST EQUIPMENT: 
Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3440A13443A 
Electronic Counter . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5245M15253B 

N 1  OSC 
\ ELECTRONIC COUNTER 

HP 86608 

PROCEDURE: (See Figure 5-12). 

1. Enter 0 MHz center frequency and ground motherboard test point A2TP16 with one of the 
jumper plugs provided. Connect the digital voltmeter to A2TP18. 

n-B uI B T 

w w 

2. Adjust A17R31 or A17R28 for a voltmeter reading of -30 volts and disconnect the digital 
voltmeter. 

r 

3. Connect the electronic counter to the N 1  oscillator output on the A2 mother board and adjust 
A17C17 for a counter reading as close as possible to 29.7 MHz (must be within * 200 kHz). 

\ 

4. Enter 500 kHz center frequency and adjust A17R28 or A17R31 for a counter reading of 29.2 
MHz. 

5. Enter 9.5 MHz center frequency and record the counter readout. 

MHz 

6. Determine the frequency difference between the readout for step 5 and 20.2 MHz and record. 

MHz 

7. Enter 500 kHz center frequency. 

a. If the reading in step 5 was higher than 20.2 MHz adjust A17R28 for a counter readout of 
29.2 MHz plus the difference frequency recorded in step 6. 

5-13 
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ADJUSTMENTS 

5-16. N1  PHASE LOCK LOOP CHECKS AND ADJUSTMENTS (cont'd) 

b. If the reading in step 5 was lower than 20.2 MHz adjust A17R28 for a counter readout of 
29.2 MHz minus the difference frequency recorded in step 6. 

c. Adjust A17R31 for an output frequency readout of 29.2 MHz. 

8. Repeat steps 5 through 7 until the counter readout is 29.2 MHz +20 kHz for a 500 kHz center 
frequency and 20.2 MHz + 20 kHz for a 9.5 MHz center frequency. 

9. Remove the ground jumper from A2TP16. 

10. Disconnect the 400 kHz reference signal by disconnecting the cable from A4AlJ3 and connect the 
digital voltmeter to A2TP17. Adjust A16R38 for a digital voltmeter readout of 0 v + 10 mV. 
Reconnect the 400 kHz reference signal. 

11. Enter center frequencies shown in Table 5-5. The counter readings should be as shown in the table. 

Table 5-5. N1 Loop Output  Frequency Checks 

5-14 
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Center Frequency 

0 

1.1 MHz 

2.2 MHz 

3.3 MHz 

4.4 MHz 

5.5 MHz 

6.6 MHz 

7.7 MHz 

8.8 MHz 

Counter Readout 

29.700000 MHz 

28.600000 MHz 

27.500000 MHz 

26.400000 MHz 

25.300000 MHz 

24.200000 MHz 

23.100000 MHz 

22.000000 MHz 

20.900000 MHz 

9.9 MHz 19.800000 MHz 
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5-17. 1\12 PHASE LOCK LOOP CHECKS AND ADJUSTMENTS 

NOTE 

Option 004 instruments use a different N2 programmable divider designated as N2a. In 
the the following procedure the frequencies shown in parenthesis apply to N2a. 

REFERENCE: Service Sheets 9 and 10. 

DESCRIPTION: The N2 phase lock loop produces controlled rf signals from 19.80 to 29.79 MHz in 1 0  
kHz increments. The output frequency selected by the 100Hz, 1 kHz and 10  kHz steps. These checks verify 
proper operation of the loop circuits. 

D l G l TAL VOLTMETER 

ELECTRON1 C COUNTER 

1r 
i - - 

\ 2 

Figure 5-1 3. N2 Loop Test Setup 

RECOMMENDED TEST EQUIPMENT: 
Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . .  HP 3440A13443A 
Electronic Counter . . . . . . . . . . . . . . . . . . . . . .  HP 5245MI5253B 

PROCEDURE: (See Figure 5-13). 

1. Set the center frequency to  0 MHz and ground A2TP12 on the mother board with one of the 
jumper plugs provided. 

2. Connect the digital voltmeter to A2TP9 and adjust A13R37 or A13R39 to -30 volts. Disconnect 
the digital voltmeter. 

3. Connect the electronic counter to the N2 oscillator output at XA13-1-4. Adjust A13C19 for a 
counter reading as close as possible to 29.79 MHz (N2a 30.00 MHz) (must be within + 200 kHz). 

4. Set the center frequency to 5.5 kHz. Adjust A13R37 or A13R39 for an output frequency reading 
of 29.250 MHz. (N2a 29.450 MHz). 

5. Set the center frequency to 95.5 kHz and record the counter readout. 

MHz 

6. Determine the frequency difference between step 5 and 20.25 MHz (N2a 20.450 MHz) and 
record : 

MHz 

5-15 
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ADJUSTMENTS 

5-17. N 2  PHASE LOCK LOOP CHECKS AND ADJUSTMENTS (cont'd) 

7. Set the center frequency to 5.5 kHz. 

a. If the reading in step 5 was more than 20.25 MHz (N2a 20.45 MHz) adjust A13R39 to 29.25 
MHz (N2a 29.45 MHz) plus the difference frequency recorded in step 6. 

b. If the reading in step 5 was less than 20.25 MHz (N2a 20.45 MHz) adjust A13R39 to 29.25 
MHz (N2a 20.45 MHz) minus the difference frequency recorded in step 6. 

c. Adjust A13R37 for an output frequency of 29.25 MHz (N2a 29.45 MHz). 

8. Repeat steps 4 through 7 until the counter readout is 29.25 MHz (N2a 29.45 MHz) +20 kHz for 
a center frequency of 20.25 MHz (N2a 20.45 MHz) 220 kHz for a center frequency of 95.5 kHz. 

9. Remove the ground from A2TP12.. 

10. Set center frequency as shown in Table 5-6. The counter readings should be as shown in the table. 

Table 5-6. N2 Oscillator Output Frequency Checks 

5-1 6 
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Center Frequency 

0 

11.1 kHz 

22.2 kHz 

33.3 kHz 

44.4 kHz 

55.5 kHz 

66.6 kHz 

77.7 kHz 

88.8 kHz 

99.9 kHz 

Counter Readout N 2  

29.790000 MHz 

28.680000 MHz 

27.570000 MHz 

26.460000 MHz 

25.350000 MHz 

24.240000 MHz 

23.130000 MHz 

22.020000 MHz 

20.910000 MHz 

19.800000 MHz 

Counter Readout N2a 

30.000000 MHz 

28.890000 MHz 

27.780000 MHz 

26.670000 MHz 

25.560000 MHz 

24.450000 MHz 

23.340000 MHz 

22.230000 MHz 

21.120000 MHz 

20.010000 MHz 
P 
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5-18. N 3  PHASE LOCK LOOP CHECKS A N D  ADJUSTMENTS 

NOTE 

Option 004 instruments do not include the N3 loop. 

REFERENCE: Service Sheets 11 and 12. 

DESCRIPTION: The N3 phase lock loop produces digitally controlled rf signals from 2.001 to 2.100 MHz 
in 1 kHz increments. The output frequency is selected by 1 Hz and 1 0  Hz steps. These checks verify proper 
operation of the loop circuits. 

D I G I T A L  VOLTMETER rn ELECTRON1 C COUNTER WJ 

Figure 5-1 4. N 3  Loop Test Setup 

RECOMMENDED TEST EQUIPMENT: 
Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . . .  HP 3440Al3443A 
Electronic Counter . . . . . . . . . . . . . . . . . . . . . .  HP 5245M15253B 

PROCEDURE: (See Figure 5-14). 

1. Set center frequency to 0 and ground A2TP4 on the mother board with one of the jumper plugs 
provided. 

2. Connect the counter to  the N3 oscillator output at XA8-1-4 on the mother board. Adjust A8R26 
or A8R24 for a counter readout of 2.100 MHz. 

3. Set the center frequency to  5 Hz. Adjust A8R24 for a counter reading of 2.095 MHz. (Must be 
within * 20 kHz). 

4. Set the center frequency to 95  Hz, and record the frequency displayed on the counter. 

MHz 

5. Determine the frequency difference between that recorded in step 4 and 2.005 MHz and record. 

MHz 
6.  Set the center frequency t o  5 Hz. 

a. If the reading in step 4 was less than 2.005 MHz adjust A8R24 to  2.095 MHz minus the 
frequency difference recorded in step 5. 

5-1 7 
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ADJUSTMENTS 

5-18. N 3  PHASE LOCK LOOP CHECKS AND ADJUSTMENTS (cont'd) 

b. If the reading in step 4 was more than 2.005 MHz adjust A8R24 to 2.095 MHz plus the 
frequency difference recorded in step 5. 

c. Adjust A8R26 for an output frequency of 2.095 MHz. 

7. Repeat steps 3 through 6 until the counter readout is 2.095 MHz k 20 kHz for a 5 Hz center fre- 
quency, and 2.005 MHz + 20 kHz for a 95 Hz center frequency. 

8. Remove the ground from A2TP4. 

9. Set center frequencies as shown in Table 5-7. The counter readings should be as shown in the 
table. 

Table 5-7. N 3  Oscillator Output Frequency Checks 

I Center Frequency I Counter Readout I 

I 11 Hz I 2.0890000 MHz I 
0 Hz 

2.0780000 MHz 

2.0670000 MHz 

2.1000000 MHz 

2.0560000 MHz 

2.0450000 MHz 

2.0340000 MHz 

2.0230000 MHz 

2.0120000 MHz 

2.0010000 MHz 

5-19. SUMMING LOOP 2 CHECKS AND ADJUSTMENTS 

NOTE 

Option 004 instruments do not include SL2 

REFERENCE: Service Sheets 1 3  and 14. 

DESCRIPTION: SL2 is a phase lock loop that provides a digitally controlled rf output to Summing Loop 
1. This output, which is from 20.0001 to 30.000 MHz in 100 Hz steps, is controlled by 100 Hz, 1 kHz and 
10 kHz steps; it is also indirectly controlled by 1 Hz and 10 Hz steps. These checks verify proper operation 
of the loop circuits. 

5-18 
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5-19. SUWrMING LOOP 2 CHECKS AND ADJUSTMENTS (cont'd) 

OSCILLOSCOPE 
D l  G l TAL VOLThlETER 

1 

L I 

Q @, 01-2 - , PO? 5 ELECTRON l C COUNTER 
1' 1 HP 8660B 

rn 1 r  
\ / - - 

4 

Figure 5-15. SLI and SL2 Test Setup 

RECOMMENDED TEST EQUIPMENT: 
Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . .  HP 3440A13443A 
Electronic Counter . . . . . . . . . . . . . . . . . . . . . .  HP 5245M15253B 
Oscilloscope (with 1 0 : l  divider probes) . . . . . . . . . .  HP 180A/1801A/1820A 

PROCEDURE : (See Figure 5-1 5). 

1. Set center frequency t o  55.5 kHz. 

a. With the digital voltmeter connected to  A2TP8, adjust A l l R 1 5  or A l l R 1 9  t o  0.00 + 10  
millivolts. 

b. With the oscilloscope connected t o  A2TP7 adjust A12R37 for 50150 symmetry. 

c. Disconnect the digital voltmeter and the oscilloscope. 

2. Connect the digital voltmeter to varactor test point A2TP5, ground mother board test point 
A2TP8 with a clip lead, and set center frequency to 0. 

a. Adjust A l l R 1 5  or A l l R 1 9  to  read -30 volts on the digital voltmeter and then disconnect 
the digital voltmeter. 

b. Connect the counter to  test point A2TP6 and adjust A11C17 for a counter readout as close to  
30 MHz as possible (must be within + 300 kHz). 

3. Set center frequency to 4.5 kHz. Adjust A l l R 1 5  or A l l R 1 9  for a counter reading of 29.550 
MHz. 

4. Set center frequency t o  94.5 kHz. Record the output a t  A2TP6 as read on the counter. 

MHz 

5. Determine the difference frequency between that recorded in step 4 and 20.5500 MHz and record. 

MHz 

5-19 

Scans by Artekhledia O 2006 



Adjustments - Model 8660B 

ADJUSTMENTS 

5-19. SLIMMING LOOP 2 CHECKS A N D  ADJUSTrVlENTS (cont'd) 

a. Set center frequency to 4.5 kHz. 

b. If the frequency readout in step 4 was higher than 20.5500 MHz adjust A l lR15  to 29.550 
MHz plus the difference frequency determined in step 5. 

c. If the frequency readout in step 4 was lower than 20.5500 MHz adjust A l lR15  to 29.550 
MHz minus the difference frequency determined in step 5. 

d. Reset the frequency to  29.550 MHz with A11R19. 

e. Repeat steps 3, 4 and 5 until the counter indicates 20.550 MHz * 20 kHz for a center 
frequency of 94.5 kHz and 29.5500 MHz + 20 kHz for a center frequency of 4.5 kHz. 

6. Set center frequency as shown in Table 5-8. Adjust the controls listed for counter readouts shown. 

Table 5-8. SL2 Oscillator Output  Frequency Adjustments 

7. Disconnect the counter, remove the ground from A2TP8 and connect the oscilloscope to A2TP7. 

Center Frequency 

84.5 kHz 

74.5 kHz 

64.5 kHz 

54.5 kHz 

44.5 kHz 

34.5 kHz 

24.5 kHz 

14.5 kHz 

8. Set center frequencies as shown in Table 5-8 and adjust the associated potentiometers for 50150 
symmetry as seen on the oscilloscope (all must be within 40160). 
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Adjust Counter Readout 

AllR39 "8" 21.55 MHz + 20 kHz 

AllR54 "7" 22.55 MHz + 20 kHz 

AllR60 "6" 

Al lR67 "5" 

Al lR73 "4" 

Al lR77 "3" 

A l lR83  "2" 

Al lR90 "1" 

23.55 MHz + 20 kHz 

24.55 MHz + 20 kHz 

25.55 MHz + 20 kHz 

26.55 MHz + 20 kHz 

27.55 MHz + 20 kHz 

28.55 MHz * 20 kHz 
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5-20. SUhrINllNG LOOP 1 CHECKS AND ADJUSTMENTS 

REFERENCE: Service Sheets 15 ,16  and 17. 

DESCRIPTION: SL1 is a phase lock loop that provides a digitally controlled rf output to  the RF Section 
plug-in. This output, which is from 20.000001 to  30.000000 MHz in 1 Hz steps is pretuned by 1 MHz, 100 
kHz and 1 0  kHz steps and is also indirectly controlled by 1 kHz to 1 Hz steps. These checks verify proper 
operation of the loop circuits. 

NOTE 
In Option 004 instruments the SL1 output is 100 Hz steps. 

Figure 5-1 6. SLl  Test Setup 

OSCILLOSCOPE D I G  I TAL VOLTMETER 

RECOMMENDED TEST EQUIPMENT: 
Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . .  HP 3440Al3443A 
Electronic Counter . . . . . . . . . . . . . . . . . . . . . .  HP 5245Ml5253B 
Oscilloscope (with 10 : l  divider probes) . . . . . . . . . .  HP 180A/1801A/1820A 

P 0  0 0 0  1' 

PROCEDURE: (See Figure 5-16). 

L v 

\ ELECTRON1 C COUNTER 

\I 

1. Set center frequency to  5.55 MHz. 

\ / 

a. With the digital voltmeter connected to A2TP14, adjust A19R3 or A19R9 to  0.00 volt k 10  
millivolts. 

b. With the oscilloscope connected to A2TP13, adjust A15R14 for 50150 symmetry. 

c. Disconnect the digital voltmeter and the oscilloscope. 

2. Connect the digital voltmeter to  varactor test point A2TP21, ground mother board test point 
A2TP14 with the jumper provided, and set center frequency to 0.  

a. Adjust A19R3 or A19R9 to -30 volts and disconnect the digital voltmeter. 

b. Connect the counter to  SL1 OSC at XA19-1-2 and adjust A19C18 for a counter readout as 
close as possible to 30 MHz (must be within * 300 kHz). 

3. Set center frequency to  450 kHz. Adjust A19R3 or A19R9 for a counter reading of 29.550 MHz. 
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5-20. SLIMMING LOOP 1 CHECKS ARID ADJUSTMENTS (cont'd) 

4. Set center frequency to  9.45 MHz. Record frequency of output at SL1 OSC at XA19-1-2. 

MHz 

5. Determine the difference frequency between that recorded in step 4 and 20.550 MHz and record: 

MHz 

a. Set center frequency to  450 kHz. 

b. If the frequency readout in step 4 was higher than 20.550 MHz adjust A19R3 to 29.550 plus 
the difference frequency recorded in step 5. 

c. If the frequency readout in step 4 was lower than 20.550 MHz adjust A19R3 to 29.55 MHz 
minus the difference recorded in step 5. 

d. Reset the frequency to  29.550'MHz with A19R9 

e. Repeat steps 3 through 5 until the counter indicates 20.550 MHz ? 20 kHz for a center 
frequency of 9.45 MHz and 29.550 MHz k 20 kHz for a center frequency setting of 450 kHz. 

6. Set center frequency as shown in Table 5-9. Adjust controls listed for counter readouts shown. 

Table 5-9. SLl  Oscillator Output  Frequency Adjustments 

7. Disconnect the counter, remove the ground from A2TP14 and connect the oscilloscope to 
A2TP13. 

Center Frequency 

8.45 MHz 

7.45 MHz 

6.45 MHz 

5.45 MHz 

4.45 MHz 

3.45 MHz 

2.45 MHz 

1.45 MHz 

8. Set center frequencies as shown in Table 5-9 and adjust the controls listed for 50150 symmetry as 
seen on the oscilloscope. Disconnect the oscilloscope. (All settings must be within 40160 
symmetry .) 
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Adjust 

A18R35 "8" 

A18R40 "7" 

A18R44 "6" 

A18R51 "5" 

A18R55 "4" 

A18R62 "3" 

A18R67 "2" 

A18R74 "1" 

Counter Readout 

21.550 MHz + 20 kHz 

22.550 MHz + 20 kHz 

23.550 MHz * 20 kHz 

24.550 MHz + 20 kHz 

25.550 MHz * 20 kHz 

26.550 MHz ? 20 kHz 

27.550 MHz + 20 kHz 

28.550 MHz * 20 kHz 



Model 8660B - Adjustments 

ADJUSTMENTS 

5-21. DIGITAL CONTROL UNIT (Sweep Output) ADJUSTMENT 

REFERENCE: Service Sheet 

DESCRIPTION: The Model 8660B sweep output may be used t o  drive the horizontal sweep of an 
oscilloscope while the rf output is used to  determine the characteristics of a device being tested. This 
procedure provides information required to properly adjust the sweep ramp. 

OUTPUT 

O S C l  LLOSCOPE 

VERT IN 

Figure 5-1 7. Sweep Ramp Test Setup 

RECOMMENDED TEST EQUIPMENT: 
Oscilloscope (with 1 0 : l  divider probes) . . . . . . . . . . HP 180A/1801A/1820A 

PROCEDURE: (See Figure 5-17). 

1. C o n  ne  c t the oscilloscope to the 8660B mainframe OUTPUT (0-5V). Set the oscilloscope vertical 
sensitivity to  2 V/Div and the sweep speed to  20 Ms/Div. 

2 .  Set the Model 8660B center frequency to  5 MHz, SWEEP MODE switch to  AUTO and the SWEEP 
MODE RATE to  FAST. 

3 .  Sweep ramp should go from 0 to  +5 volts in 100 milliseconds. Adjust AlA8R4 for a ramp peak of 
+5 v .  

4.  Set the SWEEP RATE switch to MED. Set the oscilloscope t o  0.2 Sec/Div. Sweep ramp should go 
from 0 to  +5 volts in 1 second. 

5 .  Set the SWEEP RATE switch to  SLO. Set the oscilloscope to 1 Sec/Div. The sweep ramp should go 
from 0 to +5 volts in 1 0  seconds. 
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Adjustments 

Table 5-1 0.  Adjustments Test Record 

Model 8660B 

Hewlett-Packard Tests performed by 
Model 8660B 
Synthesized Signal Generator 

Serial No. Date 

5-13. POWER SUPPLIES CHECKS AND ADJUSTMENTS 

Power supply Normal line Tolerance Ripple 

+ 4 v  

+21v 

-21v 

+30V 

+5.25V 

-1 ov 

+20v 

-4OV 

5-14. REFERENCE SECTION CHECKS AND ADJUSTMENTS 

Test 3-d. Test 4-b. 500 MHz dBm 

Test 5-a. ' 400 MHz dBm 

Test 6-a. A4A4J1 1 0  MHz 

A4A1 J1  2 MHz 

A4A1 J 3  400 kHz 

A4 A1 52 100 kHz 

A4A1 J4  100 kHz 

5-15. HIGH FREQUENCY SECTION CHECKS AND ADJUSTMENTS 

Test 6-a. dBm 

Test 6-b. 400 MHz dBm 430 MHz dBm 420 MHz dBm 

410 MHz dBm 400 MHz dBm 390 MHz dBm 380 MHz dBm 

370 MHz dBm 360 MHz dBm 350 MHz dBm 
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Model 8660B Replaceable Parts 

SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION 

6-2. This section contains information for ordering 
parts. Table 6-1 is a list of exchange assemblies and 
Table 6-2 lists abbreviations used in the parts list 
and throughout the manual. Table 6-3 lists all 
replaceable parts in reference designator order. 
Table 6-4 contains names and addresses that 
correspond to  the manufacturer's code numbers. 

6-3. EXCHANGE ASSEMBLIES 

6-4. Table 6-1 lists assemblies within the 
instrument that may be replaced on an exchange 
basis, thus affording considerable cost savings. 
Exchange, factory-repaired and tested assemblies 
are available only on a trade-in basis, therefore the 
defective assemblies must be returned for credit. 
For this reason, assemblies required for spare parts 
stock must be ordered by the new assembly part 
number. 

6-5. ABBR EVlATlONS 

6-6. Table 6-2 gives a list of abbreviations used in 
the parts list, schematics, and throughout the 
manual. In some cases, two forms of the 
abbreviation are given, one all capital letters, and 
one partial or no capitals. This occurs because the 
abbreviations in the parts list are always all 
capitals. However, in the schematics and other 
parts of the manual, other abbreviation forms are 
used with both lower case and upper case letters. 

6-7. REPLACEABLE PARTS LIST 

b. Chassis-mounted parts in alpha-numeric 
order by reference designation. 

c. Miscellaneous parts. 

d .  Illustrated parts breakdown, if appro- 
priate. 

The information given for each part consists of the 
following: 

a. The Hewlett-Packard part number. 

b. The total quantity (Qty) in the instru- 
ment. 

c. The description of the part. 

d .  The typical manufacturer of the part in a 
fivedigit code. 

e. Manufacturer code number for the part. 

The total quantity for each part is given only once 
- at the first appearance of the part number in the 
list. 

6-9. ORDERING INSTRUC'TIONS 

6-10. To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number, 
indicate quantity required, and address the order 
to  the nearest Hewlett-Packard office. 

6-8. Table 6-3 is the list of replaceable parts and is 6-11. TO order a part that is not listed in the 
organized as follows: replaceable parts table, include the instrument 

model number, instrument serial number, the 
a- Electrical assemblies and their description and function of the part, and the 

components in alpha-numerical order by reference number of parts required. Address the order to the 
designation. nearest Hewlett-Packard office. 
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Replaceable Parts - Model 8660B 

Table 6-1. Part Numbers for Assembly Exchange Orders 
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Exchange No. 

08660-60246 
08660-60245 
08660-60244 
08660-60241 
08660-60242 
08660-60243 
08660-60247 
08660-60248 
08660-60249 
08660-60252 
08660-60250 
08660-60251 
08660-60222 
08660-60223 
08660-60203 
08660-60202 
08660-60204 
08660-60201 
08660-60205 
08660-60207 
08660-60206 
08660-60220 
08660-60221 
08660-60214 
08660-60213 
08660-602 19 
08660-60218 
08660-60212 
08660-60211 
08660-60216 
08660-60209 
08660-60210 
08660-60215 
08660-60217 
08660-60232 
08660-60228 

New 
Part No. 

08660-60107 
08660-60106 
08660-60105 
08660-60102 
08660-60103 
08660-60104 
08660-60108 
08660-60109 
08660-601 10 
08660-60128 
08660-601 11 
08660-60123 
08660-60028 
08660-60029 
08660-60003 
08660-60002 
08660-60004 
08660-60001 
08660-60005 
08660-60007 
08660-60006 
08660-60023 
08660-60024 
08660-60014 
08660-60013 
08660-60019 
08660-60018 
08660-60012 
08660-60011 
08660-60016 
08660-60009 
08660-60010 
08660-60015 
08660-60017 
08660-60021 
08660-60043 

004 INSTRUMENTS 

A1 A1 
A1 A2 
A1 A3 
A1 A4 
A1A5 
A1 A6 
A1A7 
A1 A8 
A1 A9 
A1 A1 0 
A1 A1 2 
AlA17 
A3A1 
A3A2 
A4A1 
A4 A2 
A4A3 
A4A4 
A4A5 
A4A6 
A4 A7 
A5 
A6 A1 
A8 
A1 0 
A1 1 
A1 2 
A1 3 
A1 4 
A1 5 
A1 6 
A1 7 
A1 8 
A19 
A20 
A22 

Assembly 

Sw. Cont. Assy. 
Key Cont. Assy. 
Readout Cont. Assy. 
Rom Input Assy. 
Rom Output Assy. 
Register Assy . 
ALU ASSY. 
Sweep Count Assy. 
"A" Register Assy. 
Output Register Assy. 
Numeric Readout Assy. 
Manual Tuner Assy. 
Front Interface Board 
Rear Interface Board 
Reference Divider 
Reference Phase Detector 
Reference + 2 
Reference VCO 
H.F. LOOP VCO 
H.F. Loop Pretune Assembly 
H.F. Loop Phase Detector 
Voltage Control Assembly 
Preregulator Assembly 
N3 Oscillator 
N3 Phase Detector 
SL2 Oscillator 
SL2 Phase Detector 
N2 Oscillator 
N2 Phase Detector 
SL1 Phase Detector 
N1 Phase Detector 
N1 Oscillator 
SL1 Mixer 
SL1 Oscillator 
Rectifier Board Assembly 
Reference Switch Assembly 

OPTION 

08660-60254 
08660-60253 
08660-60255 
08660-60236 

08660-60162 
08660-60161 
08660-60163 
08660-60039 

AlAl  
A1 A2 
A1A7 
A14 

Switch Cont. Assy. 
Key Cont. Assy. 
ALU ASSY. 
N2 Phase Detector 



Model 8660B Replaceable Parts 

Table 6-2. Reference Designations and Abbreviations ( 1  o f  2 )  

REFERENCE DESIGNATIONS 

A . . . . . . . . . . .  assembly E . . . . . . . .  miscellaneous P . . .  electrical connector U . . . . .  integrated circuit; 
AT . . attenuator; isolator; electrical part (movable portion); microc~cui t  

. . . . . . . .  termination F . . . . . . . . . . . . . .  fuse plug V electron tube 
B . . . . . . . . . .  fan; motor FL . . . . . . . . . . . .  filter Q . . . . . .  transistor: SCR; VR . . . .  voltage regulator; 
BT . . . . . . . . . . .  battery H . . . . . . . . . . .  hardware triode thyristor breakdown diode 
C . . . . . . . . . . .  capacitor HY . . . . . . . . .  circulator R . . . . . . . . . . . .  resistor W . . . .  cable; transmission 
CP . . . . . . . . . . .  coupler J . . .  electrical connector RT . . . . . . . . .  thermistor path: wire 

. . . . . . . . . . . .  . . . . . . . . . . . .  CR . . . . . . .  diode; diode (stationary portion); S switch X socket 
. . . .  . . . . . . . . .  thyristor; varactor jack T transformer Y crystal unit (pieao- 

DC . . .  directional coupler TB . . . . . .  terminal board electric or quartz) 
DL . . . . . . . . .  delay line K . . . . . . . . . . . . .  relay TC . . . . . .  thermocouple Z . . . .  tuned cavity; tuned 
DS . . . . . . .  annunciator; L . . . . . . . .  coil; inductor TP . . . . . . . . .  test point circuit 

signaling device M . . . . . . . . . . . . .  meter 
(audible or visual); MP . . . . . . .  miscellaneous 
lamp; LED mechanical part 

ABBREVIATIONS 

. . . . . . . . . .  . . . . .  A . . . . . . . . . . . .  ampere COEF . . . . . . .  coefficient EDP electronic data INT internal 
. . . . . . . . . .  ac . . . .  alternating current COM . . . . . . . . .  common processing kg kilogram 

. . . . . . . . .  . . . . .  ACCESS . . . . .  accessory COMP . . . . .  composition ELECT electrolytic kHz kilohertz 
. . . . . . . . . . .  . . . .  ADJ . . . . . . .  adjustment COMPL . . . . . . .  complete ENCAP encapsulated k n  kilohm 
. . . . . . . . . . .  . . . . . . . . .  AID . . . .  analog-to-digital CONN . . . . . . .  connector EXT external kV kilovolt 

. . . . . . . . . . . .  . . . . . . . . . . . . .  AF . . . . .  audio frequency CP . . . . . .  cadmium plate F farad Ib pound 
. . . . . . . .  . . . . . . .  AFC . . . . . . . .  automatic CRT . . .  cathode-ray tube FET field-effect LC inductance- 

frequency control CTL . . . .  complementary transistor capacitance 
. .  . . . . . . . . .  AGC . . . . .  automatic gain transistor logic F / F  flip-flop LED light-emitting diode 

. . . . . .  . . . . . . . . . .  control CW . . . . .  continuous wave FH flat head LF low frequency 

. . . . . . . . . . . . .  . . . . .  AL . . . . . . . . .  aluminum cw . . . . . . . . .  clockwise FIL H fillister head LG long 
ALC . . . . .  automatic level cm . . . . . . . . .  centimeter FM.  . frequency modulation LH . . . . . . . . . .  left hand 

. . . . . . . . . . . .  control D/A . . . .  digital-to-analog FP . . . . . . . .  front panel LIM limit 
AM . . .  amplitude modula- dB . . . . . . . . . . .  decibel FREQ . . . . . . .  frequency LIN . . .  linear taper (used 

tion dBm . . . .  decibel referred FXD . . . . . . . . . . .  fixed in parts list) 
. . . . . . . . . . . .  . . . . . . . . . . . . .  AMPL . . . . . . . .  amplifier to  1 mW g gram lin linear 

. . .  APC . . . .  automatic phase dc . . . . . . .  direct current GE . . . . . . . .  germanium LK WASH lock washer 
. . .  . . . . . . . . .  control deg . . degree (temperature GHz gigahertz LO low; local oscillator 

. . . .  . . . . . . . . . . . . .  ASS Y . . . . . . . .  assembly interval or differ- GL glass LOG logrithmic taper 
A U X . . . . . . . . .  auxiliary ence) GRD . . . . . . .  ground(ed) (used in parts list) 
avg . . . . . . . . . . .  average . . . . . . . . .  degree (plane H . . . . . . . . . . . . .  henry log . . . . . . . .  logrithm(ic) 

. . . . .  . . . . . . . . . . . . . .  AWG . . . .  American wire angle) h hour LPF low pass filter 
. . . . . . . .  . . . . . . .  gauge C . . . . . .  degree Celsius HET heterodyne LV low voltage 

. . . . . .  . . . . . . . .  BAL . . . . . . . . . .  balance (centigrade) HEX hexagonal m meter (distance) 
. . . . . . . .  . . . . . . . . . . . . .  BCD . . . . . .  binary coded .F . . . .  degree Fahrenheit HD head mA milliampere 

. . . . . . .  . . . . . . . .  decimal K . . . . . . .  degree Kelvin HDW hardware MAX maximum 
BD . . . . . . . . . . . .  board DEPC . .  deposited carbon HF . . . . . .  high frequency MD . . . . . . . . .  megohm 
BE CU . . . . . .  beryllium DET . . . . . . . . .  detector HG . . . . . . . . . .  mercury MEG . . . .  meg (106) (used 

copper diam . . . . . . . . .  dlameter HI . . . . . . . . . . . . .  high in parts list) 
. . . .  . . . . .  BFO . . . . .  beat frequency DIA . . .  diameter (used in HP Hewlett-Packard MET FLM metal film 

. .  . . . . .  oscillator parts list) HPF high pass filter MET OX metallic oxide 
. . .  . . . . . . .  BH . . . . . . . .  binder head DIFF AMPL . .  differential HR hour (used in MF medium frequency; 

BKDN . . . . . .  breakdown amplifier parts list) microfarad (used in 
BP . . . . . . . . . .  bandpass div . . . . . . . . . . .  division HV . . . . . . . .  high voltage parts list) 

. . . . .  BPF . . . . .  bandpass filter DPDT double-pole, Ha . . . . . . . . . . . .  Hertz MFR . . . . . .  manufacturer 
BRS . . . . . . . . . . .  brass double-throw IC . . . .  integrated circuit mg . . . . . . . . .  milligram 

. . . . . . . .  . . . . . .  BWO . . . . .  backward-wave DR . . . . . . . . . . . .  drive ID inside diameter MHz megahertz 
oscillator DSB . . . .  double sideband IF . . . . . . .  intermediate mH . . . . . . . . .  millihenry 

. . . . . . . . . . . .  CAL . . . . . . . . .  calibrate DTL . . . .  diode transistor frequency mho mho 
ccw . . counter-clockwise logic IMPG . . . . .  impregnated MIN . . . . . . . .  minimum 
CER . . . . . . . . . .  ceramic DVM . . .  digital voltmeter in . . . . . . . . . . . . . .  inch min . . . . .  minute (time) 
CHAN . . . . . . . . .  channel ECL . . . .  emitter coupled INCD . . . . .  incandescent . . . ' . . . . .  minute (plane 
cm . . . . . . . . .  centimeter logic INCL . . . . . . .  include(s) angle) 
CMO . . cabinet mount only EMF . . electromotive force INP . . . . . . . . . . .  input MINAT . . . . . . .  minature 
COAX . . . . . . . . .  coaxial INS . . . . . . . .  insulation mm . . . . . . . .  millimeter 

NOTE 

All abbreviations in the parts list will be in upper-case. 
- 
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Replaceable Parts 

Table 6-2. Reference Designations and Abbreviations (2 of 2 )  

Model 8660B 

. . . . . . . . .  . . . . . .  MOD . . . . . . .  modulator OD . . . . .  outside diameter PWV peak working TD time delay 
MOM . . . . . .  momentary OH . . . . . . . . .  oval head voltage TERM . . . . . . . .  terminal 

. .  . . . . . . . . .  MOS . . . . . . .  metal-oxide OP AMPL . . .  operational RC resistance- TFT thin-film transistor 
semiconductor amplifier capacitance TGL . . . . . . . . . . .  toggle 

. . . . . . . . . .  . . . . . . . .  ms . . . . . . . .  millisecond OPT . . . . . . . . . .  option RECT rectifier THD thread 
. . . . . . . .  . . . . . . . . .  MTG . . . . . . . .  mounting OSC . . . . . . . . .  oscillator REF reference THRU through 

. . . . . . . . . .  . . . . . . . . .  MTR . . .  meter (indicating OX . . . . . . . . . . . .  oxide REG regulated TI titanium 
. . . . . . . . .  . . . . . .  device) OL . . . . . . . . . . . .  ounce REPL replaceable TOL tolerance 
. . . . . . . .  . . . . .  m V . .  . . . . . . . .  millivolt a.. . . . . . . . . . . . .  ohm R F  radio frequency TRIM trimmer 
. . . . . . .  . . . .  mVac . . . . . .  millivolt, ac P . . . .  peak (used in parts RFI radio frequency TSTR transistor 

mVdc . . . . . . .  millivolt. dc list) interference TTL . . transistor-transistor 
mVpk . . . .  millivolt, peak PAM . . . .  pulse-amplitude RH . . . .  round head; right logic 

. . . . . . . . .  mVp-P . . .  millivolt. peak- modulation hand TV television 
. . . . . . . .  to-peak PC . . . . . .  printed circuit RLC resistance- TVI television interference 

mVrrns . . . .  millivolt, rms PCM . .  pulse-code modula- inductance- TWT . . traveling wave tube 
. . . . .  mW . . . . . . . . .  milliwatt tion; pulse-count capacitance U micro (166) (used 

. . .  MUX . . . . . . .  multiplex modulation RMO rack mount only in parts list) 
. . .  . . . .  MY . . . . . . . . . . . .  mylar PDM . . . . .  pulse-duration rms root-mean-square UF microfarad (used in 

. . . . . . . . . . .  PA . . . . . . .  microampere modulation RND round parts list) 
/JF . . . . . . . .  microfarad pF . . . . . . . . .  picofarad ROM . . read-only memory UHF . . ultrahigh frequency 

. . . .  . . . . .  /AH . . . . . . . .  microhenry PH BRZ phosphor bronze R&P rack and panel UNREG unregulated 
. . .  . . . . . . . . . . . . . .  w h o  . . . . . . .  micromho PHL . . . . . . . . . .  Phillips RWV reverse working V volt 

. . . . . . . .  /k..  . . . . . .  microsecond PIN . . .  poiitive-intrinsic- voltage VA voltampere 
. . . . . . . . .  PV . . . . . . . . .  microvolt negative S . . .  scattering parameter Vac volts. ac 
. . . . . . . . . .  . . . . . . . .  PVac . . . . . .  microvolt, ac PIV . . . . . . .  peak inverse s second (time) VAR variable 
. . .  PVdc . . . . .  microvolt, dc voltage . .  ." . second (plane angle) VCO voltage-controlled 

PVpk . . .  microvolt, peak pk . . . . . . . . . . . . .  peak S-B . . . . .  slow-blow (fuse) oscillator 
. . . . . . . . .  PVp-P . . .  microvolt, peak- PL . . . . . . . . .  phase lock (used in parts list) Vdc volts, dc 

. . . .  to-peak PLO . . . . . . . .  phase lock SCR silicon controlled VDCW. volts, dc, working 
pVrms . . . .  microvolt, rms oscillator rectifier: screw (used in parts list) 

. . . . . .  . . . . . . . . . .  PW . . . . . . . . .  microwatt PM . . . .  phase modulation SE selenium V(F) volts. filtered 
nA . . . . . . . .  nanoampere PNP . . .  positive-negative- SECT . . . . . . . .  sections VFO . .  variable-frequency 
NC . . . . . .  no connection positive SEMICON . . . . .  semicon- oscillator 

. . . . . .  N/C . . . .  normally closed PI0  . . . . . . . . . .  part of ductor VHF very-high fre- 
. . . . . .  NE . . . . . . . . . . . .  neon POLY . . . . . .  polystyrene SHF superhigh fre- quency 

. . . . . . . .  NEG . . . . . . . . .  negative PORC . . . . . . . .  porcelain quency Vpk volts. peak 

. .  . . . . . . . . . . . .  n F  . . . . . . . . .  nanofarad POS . .  positive; position(s) SI silicon Vp-p volts, peak-to-peak 
. . . . . . .  . . . . . . . . . . . .  NI PL . . . . . .  nickel plate (used in parts list) SIL silver Vrms volts, rms 
. . .  . . . . . . . . . . . . .  NIO . . . . .  normally open POSN . . . . . . . .  position SL slide VSWR voltage standing 

NOM . . . . . . . .  nominal POT . . . . .  potentiometer SNR . .  signal-to-noise ratio wave ratio 
. . . . . .  . . . . . .  NORM . . . . . . . .  normal p-p . . . . . . .  peak-to-peak SPDT single-pole. VTO voltage-tuned 

NPN . . .  negative-positive- PP . . .  peak-to-peak (used double-throw oscillator 
. . . .  . . . . . . . . . . .  negative in parts list) SPG spring VTVM vacuum-tube 

. . . . . . . . . .  NPO . . . .  negative-positive PPM . . . . .  pulse-position SR split ring voltmeter 
. . . . .  . . . . . .  zero (zero tempera- modulation SPST s~ngle-pole, V(X) volts, switched 

. . . . . . . . . . . . . .  ture coefficient) PREAMPL . . .  preamplifier single-throw w watt 
. . . . . . . . . . . . .  . . . . .  NRFR . .  not recommended PRF . . . .  pulse-repetition SSB single sideband W/ with 
. . . .  . . . . . .  f o r  field replace- frequency SST stainless steel WIV working inverse 

. . . . . . . . . . . .  ment PRR . . . .  pulse repetition STI, steel voltage 
. . . . . . .  . . . . . . . . . . .  NSR . . . . .  not separately rate SQ square WW wirewound 
. . . . . . . . .  . .  replaceable ps . . . . . . . . .  picosecond SWR standing-wave ratio W/O without 

. . . . . .  . .  ns . . . . . . . . .  nanosecond PT . . . . . . . . . . . .  point SYNC synchronize YIG yttrium-iron-garnet 
. . . . . . . .  . .  nW . . . . . . . . .  nanowatt PTM . . . . . . . .  pulse-time T timed (slow-blow fuse) Zo characteristic 

OBD . . .  order by descrip- modulation TA . . . . . . . . . .  tantalum impedance 
. . . . . . . .  tion PWM . . . . . . .  pulse-width TC temperature 

modulation compensating 

NOTE 

All abbreviations in the parts list will be in upper-case. 

MULTIPLIERS 

Abbreviation Prefix Multiple 

T tera 1012 
G gigs 109 
M mega lo6 
k kilo lo3  
da deka 10 
d deci 10- I 
c centi lop2 
m miUi 10-3 
P micro 10-6 
n nano l o r 9  
P pic0 10-12 
f femto 1 0-15 
a at to 10-18 

6-4 
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Mfr Part Number 

0 8 6 6 0 - 6 0 1 2 0  
C0678251F102KS25-COH 
ZBJR 1 2 8 - 1  
9 1 0 0 - 3 3 5 4  
7 1 0 1 - J L C X  

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

0 8 6 6 0 - 6 0 1 2 6  
0 8 6 6 0 - 6 0 1 2 9  

0 3 7 0 - 1 1 3 1  
G 3 7 0 - 1 3 0 3  

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

0 8 6 6 0 - 0 0 1 0 2  
0 8 6 6 0 - 0 0 1 0 3  
0 8 6 6 0 - 0 0 1 0 6  
0 8 6 6 0 - 0 0 1 0 9  
0 8 6 6 0 - 0 0 1 1 C  

0 8 6 6 0 - 2 0 1 2 1  
0 8 6 6 0 - 2 0 1 2 2  
0 8 6 6 0 - 2 0 1 5 2  
0 8 6 6 0 - 2 0 1 5 3  
0 8 6 6 0 - 2 0 1 5 4  

0 8 6 6 0 - 2 0 1 6 0  
06660-40004, 
0866!l-40105 
0 8 6 6 0 - 4 0 1 0 7  
0 8 6 6 0 - 4 0 1 0 8  

0 8 6 6 0 - 6 0 1 0 7  
0 1 8 0 - 1 7 1 4  
1 5 0 0 2 2 5 X 9 0 2 0 4 2 - D Y S  
1 5 0 3 2 2 5 X 9 0 2 0 A 2 - D Y S  
150D225X9020A2-OYS 

150D225X9020A2-DYS 
1 5 3 0 2 2 5 X 9 0 2 0 A 2 - O Y S  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
1 5 0 0 6 3 6 X 9 0 0 6 8 2  
R D M 1 5 F b Z l J I X :  

F O G 1 0 8 8  
0 6 9 9 - 7 2 5 3  
0 6 9 8 - 7 2 5 3  
0 6 9 8 - 7 2 5 3  
9 6 9 8 - 7 2 7 2  

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

0 6 9 8 - 7 2 5 3  
3 6 9 - 7 2 5 3  
0 6 9 8 - 7 2 5 3  
0 6 9 8 - 7 2 5 3  
0 6 9 8 - 7 2 5 3  

0 6 9 8 - 7 2 5 3  
C 6 9 8 - 7 2 5 3  
'3598-7253 
0 6 9 8 - 7 2 1 2  
0 6 9 3 - 7 2 5 3  

0 6 9 8 - 7 2 2 8  
C 6 9 8 - 7 2 2 9  
0 6 9 8 - 7 2 2 2  
0 6 9 8 - 7 2 2 8  
0 3 6 C - 0 1 2 4  

0 3 6 0 - 0 1 2 4  
S N 7 4 L 1 2 2 N  
SN7.L-04N 
MC858P 
OM85L90N 

Mfr 
Code 

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 3 0  

2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 C 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
234 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
5 t 2 @ 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
0 0 8 5 3  

0 7 2 6 3  
2 8 4  8 0  
2 8 4 E 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 6 0  
- 8 4 6 0  
2 8 4 6 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 E 9  
2 e 4 t 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 9 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

Reference 
Designation 

b 1 
P l C l  
d l J 1  
P l L l  
P l C l  

b l W l  
b l W 2  
b1W3 
A l U 4  
b1W5 

b l U 6  
b l u 7  
d l X  
t 1 X  
b 1 X  

A l X  
d 1 X  
P I X  
b 1 X  
A1X 

b 1 X  
P I X  
d l X  
b 1 X  
b 1 X  

b l X  
d l X  
A l X  
P I X  
A l X  

b l X  
a l X  
P I X  
b l X  
b l X  

d l - 1  
b l A l C 1  
b l A l C 2  
b l A l C 3  
A l A I C 4  

b I A l C 5  
b l A l C 6  
L l A l C 7  
blJt lC11 
b l A l C Y  

b l A l C U 1  
A l A l R 1  
b l A l K ?  
P l A l R 3  
d l A l R 4  

b l A l R 5  
d l d l R b  
d l A l R 7  
A L A l R 8  
L l A l R 9  

b l A l R l O  
b l A l R 1 1  
b l A l R l 2  
A l A l R l 3  
A l A l R 1 4  

b l A l R 1 5  
P l A l A 1 6  
A l A l R 1 7  
b l A l R 1 8  
b l A l K 1 9  

t l A l R 2 0  
b l A l R 2 1  
b l 4 1 R 2 2  
l l A l H 2 3  
b l A l T P l  

A l A l T P 2  
A l A l t l l  
b l A l i 1 2  
b lA1113 
b lA1114 

Qty 

1 
1 
1 
1 
1 

1 
1 
2 

1 

1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

2 
1 
1 
1 
3 

1 
2 

6 1  

1 

8 4  
1 5  

1 

I. 

3 

3 

4 

3 
1 6  

3 
5 

HP Part Number 

066hC-63120 
U 1 6 ~ - 3 4 4 8  
1 2 5 0 - 3 1 1 8  
S l O C - 3 3 5 4  
3 1 G 1 - 1 6 5 5  

OBboU-bUi:6 
C E 6 6 0 - 6 5 1 1 7  
C 8 6 6 0 - 6 0 1 1 8  
0 8 6 6 0 - 6 0 1 1 8  
0 8 6 6 0 - 6 0 1 2 4  

0 6 6 6 U - 6 9 1 2 6  
L a 6 6 G - 6 0 1 2 9  

6 3 7 0 - 1 1 3 1  
0 3 7 6 - 1 3 0 2  

0 3 7 0 - 2 1 9 3  
0 3 7 0 - 2 1 4 4  
7 1  2 0 - 3 0 4 4  
CS660-00056 
0 8 6 6 0 - 0 0 1 0 1  

0 8 6 6 0 - O 3 1 0 2  
0 8 6 6 0 - 0 0 1 0 3  
0 8 6 6 0 - 0 0 1 0 6  
0 8 6 6 0 - 0 0 1 0 9  
0 P C b U - 0 0 1 1 0  

S F 6 6 0 - 2 0 1 2 1  
0 8 6 6 0 - 2 0 1 2 2  
0 8 6 6 0 - 2 3 1 5 2  
0 8 6 6 0 - 2 0 1 5 3  
0 8 6 6 0 - 2 0 1 5 4  

0 8 6 6 0 - 2 0 1 6 0  
0 8 6 6 3 - 4 0 d 0 4  
0 8 0 6 0 - 4 0 1 0 5  
0 8 6 6 0 - 4 0 1 0 7  
0 8 6 6 0 - 4 0  1 0 8  

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

0 1 8 0 - 0 1 9 7  
d 1 8 0 - 0 1 9 7  
0 1 6 0 - 0 1 9 7  
u l d 0 - 2 2 0 6  
3 1 6 0 - 3 5 3 6  

1 9 0 1 - 0 0 4 0  
0 6 9 8 - 7 2 5 3  
11098-7253 
0 6 9 8 - 7  2 5 3  
0 6 9 8 - 7 2 7 2  

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

C6$&-7253 
0 6 9 8 - 7 2 5 3  
0 6 9 8 - 7 2 5 3  
0 6 9 8 -  I 2 5 3  
0 6 9 8 - 7 2 5 3  

0 6 9 3 - 7  2 5 3  
C 6 9 d - 7 2 5 3  
0 6 9 8 - 7 2 5 3  
0 6 9 a - 7 2 1 2  
C 6 9 8 - 7 2 5 3  

3 6 0 3 - 7 2 2  6 
0 6 9 6 - 7 2 2 0  
0 6 9 8 - 7 2 2 2  
0098-7  2 2 8  
0 3 6 0 - 0 1 2 4  

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

Description 

D I G I T A L  CONTROL ASSY 
L:FXO CER 1 0 0 0  P F  1 0 %  lCOQVOCW 
CUkNECT0R:dNL 
C@IL:FX@ 4 UH 
Z k I T C H  R0CKER:SPIIT. S U R Y I k I A T U R E  

C f i L i  ASSY:SHITCH 
CABLE A6SY:KEYBOARD 
C A B L t  Ab5Y:READUUT 
C A d L t  ASSY:REAOOUT 
D / A  OUTPUT CABLE 

WIRING HARNESS 
CABLE ASSY:4V F I L T E R  

MISCELLANECUS 
KhO8:CDNCENTKIC BAR. JAOE GRAY 
KNU8:RJUdD. JAOE GRAY 

KNOB:MA&UAL MODE SWITCH 
KNU8:SdEEP SWITCH 
L A 8 E L : I D E N T l F I C A T I O N  
SCREEN R.F. I. 
SUPP0RT:DIGITAL TOP 

FRONT PANEL:RIGHT S I D E  
SUPPORT:DIGITAL BOTTOM 
FRJidT ?ANEL:LEF? S I D E  
PLATE:FRONT WINOOM 
1NSULATOR:INTERCONNECT 

SUB-PANEL:FRONT 
WIN0OY:FRONT 
FRONT PANEL:KEYBUARD 
CLAMP:TOP KEYBOARO SWITCH 
CLAHP:BOTTOM KEYBOARD S k I T C H  

R E T A I  kER:PC BOARD 
tlL0CK:ANNUNCIATGR 
FREQUENCY RANGt  INDICATOR 
PUSHBUTT0N:SYCEP 
PUSHBUTTON: REAOOUT 

d U a k 0  A S S Y : S ~ I T L ~ I  L U N l R O L  
L:FXU E L t C T  530 U F  l G %  tVDCW 
C:kXD t L E C T  2.L U F  1 0 %  2OVCCh 
C:FXO ELECT 2.2 U F  1 0 %  20VCCY 
C:FXD ELECT 2.2 U F  1 0 %  20VCCW 

C:FXD ELECT 2.2 U F  1 0 %  EOVOCW 
C:FXO ELECT 2.2 U F  1 0 %  20VCCW 
C:FXO ELECT 2.2 U F  1 0 1  2OVCCW 
C:FXD ELECT 6 0  UF 1 0 %  6VOCh 
C:FXD MICA 6 2 3  PF 5 1  lOOVCCU 

U I 0 D E : S I L I C O N  30MA 33WV 
R:kXD H k T  FLM 5.11K OHM 2 %  1/8W 
R:FXD MET FLM 5.11K OHM 2% 1 / 8 h  
R:FXO tlCT FL84 5.11K ?HM 2 %  1/8W 
R:FXO F L M  3 1 o b K  OHM 2 %  1 / 8 Y  

R:FXO FLM 4 6 4  OHM 2 %  118W 
R:FX3 F L M  1 0 J  OHY 2 %  1 / 8 d  
R:FXD MET F L Y  5 . l l K  OHM 2% 1 / 8 U  
R:FXD MET F L Y  5 . l l K  OHM 2 %  l /BW 
R:kXU M t T  F L H  5 . l l K  OHM 2 1  1/8W 

R:FX@ MET FLM 5.11K OHM 2 9  1/8W 
R:FXD HET F L Y  9.11K OHM 2 %  l / d W  
R:FXO MET FLM 5 o l l K  OHM 2 %  1 /8W 
R:FXO M t T  F L Y  5 . l l K  OHM 2% 1 / 8 U  
R:FXD I E T  F L 4  5.11K OHM 2 %  1/8W 

R:FXD MET FLM 5.11K CHH 2 %  1 / 8 U  
R:rXD HET F L Y  5 0 1 1 K  OHM 2 %  1/8W 
R:FXD YET FLM 5 . l l K  OHM 2 %  1/8W 
R:FXD F L H  1 3 0  OHM 2 %  1/8W 
R:FXO MET F L H  <.11K OHM 2 %  1/8W 

R:FXD F L U  4 6 %  OHM 2 %  l l R W  
R:CX3 FLM 4 6 k  OHM 2 %  1 / 8 h  
K:FXO F L U  2 6 1  LIHM 2 %  118W 
R:FXU FLM 4 6 4  OHM 2 %  1 /RY 
T E h H I  NAL:SOLOEA LLIG 

TtKM1NAL:SOLDER L U 6  
1C:TTL L P  MONOSTABLE MULTIVIBRATOR 
1C:TTL H t X  INVERTCR 
1C:OTL OUAO 2- INPUT POWER CATE 
1C:TTL L P  51;CA11E CClJNTER 
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Mfr 
Code 

1 2 0 4 0  
1 2 0 4 0  
1 2 0 4 0  
1 2 0 4 0  
0 1 2 9 5  

1 2 0 4 0  
0 1 2 9 5  
2 8 4 8 0  
1 2 0 4 0  
1 2 0 4 0  

1 2 0 4 0  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
1 2 0 4 0  

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

0 1 2 9 5  
1 2 0 4 0  
0 1 2 9 5  
0 1 2  9 5  
1 2 0 4 0  

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

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

5 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
0 1 2 9 5  
0 1 2 9 5  

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

Description 

1 L : T T L  L P  DECADE CCUNTEk 
1C:TTL LP DECADE COUNTER 
1C:TTL LP DECADE CCUNTER 
1C:TTL L P  DECADE COUNTER 
1C:TTL QUAD 2 - I N P T  NAN0 GATE 

1C:TTL L P  DUAL J-K MASTER SLAVE F I F  
1C:TTL HEX I h V E R T E S  
1C:TTL T R I P L E  3 - I N P T  A h 0  GATE 
1C:TTL L P  T R I P L E  3 - I N P T  NAhC GATE 
1C:TTL L P  DUAL EOGE T R I G *  C F / F  

1C:TTL L P  DUAL J-K MASTEh SLAVE F I F  
1C:TTL HEX I N V E R T t R  
1C:TTL HS DUAL 4- INPT A h 0  GATE 
1C:TTL OUAD 2 - I N P T  AND GATE 
1C:TTL L P  DUAL E D G t  T R I O v  C F / F  

1C:TTL L P  T R I P L E  3 - I N P T  NAND GATE 
1C:TTL LP. DUAL J-K WASTER SLAVE F I F  
1C:TTL QUA0 2 - I N P T  NOR GATE 
1C:TTL QUA0 2 - I Y P T  NAN0 GATE 
1C:TTL 1 OF 1 6  DECODER 

1C:TTL QUAD 2 - I N P T  NAND GATE 
1C:TTL L P  OUqL EDGE T R I G *  C F / F  
1C:TTL QUA9 2 - I N P T  OR GATE 
1C:TTL QUAD 2 - I N P T  NAND GATE 
1C:TTL L P  DUAL EDGE T R I G ,  C F / F  

1C:TTL QUA0 2 - I N P T  AND GATE 
SUCKET:lC l o  CONTACT DUAL TYPE, BROWN 
8 D A f D  ASSY:KEY CONTROL 
C:FXO M I C A  4 7 0  PF 5 %  1COVCCh 
C:FXO MICA l O O P F  5 %  

C:FXD d Y  0.01 UF 1 0 %  20OVOCW 
C:FXD ELECT 2.2 UF 1 0 %  2GVCCW 
C:FXO CLECT 2.2 U F  1 0 %  2OVCCW 
C:FXD ELECT 2.2 U F  1 0 %  2OVOCd 
C:FXO ELECT 2.2 U F  1 0 %  ZOVGCY 

C:FXD ELECT 2.2 U F  1 0 %  20VCCW 
C:FXO ELECT 5.2 UF 102 2OVCCW 
C:FXO ELECT 2.2 U F  1 0 %  2OVCCW 
C:FXO ELECT 2.2 U F  1 0 %  ZOVCCW 
C:FXD MICA 2 4 0  P F  5 %  

TSTR:SI  P N P l S t L E C T E O  FRCM 2 N 3 7 0 2 1  
K:FXO MET FLM 6 8 1  OHM 1 %  1 / 8 U  
R:FXD MET F L A  1.62K OHM 1 %  1 1 8 U  
R:FXD 1ET FL'I 4 6 %  OHM 1 %  1 1 8 U  
R:FXO MET FLM 1 K  OHM 1 %  1 /8W 

R:kXD MET F L Y  21.5 OHM 1 %  1 / 8 Y  
R:FXC MET F L U  21.5 OHM 1 Z  1/8W 
R:FX3 Y t T  F L M  1 K  OHM 1 %  1 / 8 U  
R:FXD MET F L Y  2 1 - 5  OHM 1 %  1/8W 
K:FXD MET FLM 21.5 OHM 1 P  1 / 8 U  

R:FXO MET FLM 1 K  OHM 1 %  1 / 6 h  
R:FXD MET F L I  5.11K OHM 1 %  1/8W 
R:FXO CCT FLV! 56.2 OHM 1 %  l l 8 Y  
R:FXG M t T  FLM 21.5 OHM 1 %  1 1 8 Y  
P:FXD YET FLM 51.6K OHM 1 %  118W 

R:FXO MET F L U  31.6K OHM 1 %  l l 8 Y  
R:FXD MET FLM 21.5 OHM 1 2  l l 8 W  
4:FXD MET F L 4  26.1K OHM 1 %  1/8W 
R:FX3 MET FLM 26.1K OHM 1 Z  1 /8W 
R:FXO MET F L 4  5 . l l K  OHM 1% 1/8W 

a:FXU FLd ~ b i  JHM i% i / 3 Y  
R:FXD tdtT F L I  3.11K OHM 1 %  1 / 8 U  
K:FXD MET F L 4  1D.OK OHM 1 %  1/8W 
R:FXS YET F L q  1 K  CHM 1 %  1 / 8 Y  
R:FXO CLM 2 6 1  OHM 1 %  l l 8 W  

R:FXIJ FLM 2 6 1  OtiM I %  1/8W 
T t R Y I N A L  P1N:SOUARE 
TERM1 NAL PIN:SQU4YE 
1C:TTL h t X  INVERTER 
1 L : T T L  QUA0 2 - I N P T  05 GATE 

1C:TTL OUAU 2 - I N P T  NkND GATE 
1C:TTL DUAL 8 - R I T  S H I F T  R E C o  
IC:TTLILOu POHER + B I T  S H I F T  REGISTER 
1 L : T T L  J U A L  8 - b I T  S H I F T  REG- 
1C:TTL L P  UUAL J-K CASTER SLAVE F I F  

Reference 
Designation 

61A1115 
A l C l l J 6  
,4141117 
, 4 1 P l U i l  
b l A l l l 9  

d l * i t I l U  
A l A i l l l l  
AlA11112 
P 1 * 1 0 1 3  
d lC11114 

b lA11115 
A l A l l J l 6  
L lA11117 
b l A l I 1 1 H  
b l A i 1 1 1 9  

b l u l 1 1 2 J  
P l r l U 2 1  
61A11122 
A LA 1,123 
t l A l t 1 2 4  

P l A 1 1 J 2 5  
t l A 1 1 1 2 6  
b lA11127 
d l u l d 2 b  
P l A l t l 2 Y  

P lb1113L 
C 1 A l X A 1  
dAA2 
P l A 2 C l  
i l P Z C 2  

b l A L C 3  
b l A Z C 4  
b l A 2 C 5  
d l A 7 C 6  
C l A 2 C 7  

P162CH 
A lA2 i .V  
d l u 2 C 1 0  
b l A 7 C 1 1  
b l A 2 C 1 2  

6 1 4 2 0 1  
L l u 2 K l  
P l b L R 2  
P l b i 2 R 3  
b l A 7 1 ( 4  

b l P i K 5  
A l A L R b  
A l A L K 7  
D l A Z k r i  
d l C 2 K Y  

P l A 7 R l O  
l l A 2 k l l  
b l A L H l 2  
b 1 ~ 2 4 1 3  
b l u 2 W 1 4  

b l n l k l 5  
A 1 A 2 k l o  
P l n 2 K 1 7  
A l A 2 h l i l  
A l A 2 h l 9  

b l A 7 k 2 U  
P ~ A Z A L ~  
A l u 2 h 2 ?  
b l A 2 * 2 3  
P 1 4 2 h 2 4  

b ld> . I25  
d192TP1 
A l a 2 T P Z  
b lA7111 
L lAZ(17  

b l A 2 1 l i  
A1*1114 
d l n 7 O 3  
A l A Z i I b  
1 1 ~ 7 0 7  

Mfr Part Number 

DM85L9ON 
OM85L90N 
D M 8 5 L 9 0 N  
D M 8 5 L 9 0 N  
S N 7 4 0 0 N  

D M 7 4 L 7 3 N  
S N 7 4 0 4 N  
1 8 2 0 - 0 3 7 2  
O M 7 4 L l O N  
D M 7 4 L Z 4 N  

D M 7 4 L 7 3 N  
S N 7 4 M N  
S N 7 4 H 2 1  N 
S N 7 I O 8 N  
O M 7 4 L 7 4 N  

D M 7 4 L l O N  
D M 7 4 L 7 3 N  
S N 7 4 0 2 N  
SN74OON 
S N 7 4 1 5 4 N  

S N 7 4 0 0 N  
D M 7 4 L 7 4 N  
S N 7 4 3 2 N  
S N 7 4 0 0 N  
D M 7 4 L 7 4 N  

S N 7 4 0 8 N  
5 8 3 5 2 9 - 1  
0 8 6 6 0 - 6 0 1 0 6  
R O M 1 5 F 4 7 1 J l C  
R D W l 5 F l O l J K  

1 9 2 P 1 0 3 9 2 - P T S  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
1 5 0 D 2 2 5 X 9 0 2 0 A 2 - O Y S  
150D225X9020A2-OYS 
150D225X9020AZ-OYS 

1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  
1500225X9020AZ-DYS 
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
0 1 4 0 - 0 1 9 9  

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

0 6 9 8 - 3 4 3 0  
0698-3430 
0 7 5 7 - 0 2 8 0  
0 6 9 8 - 3 4 3 0  
0 6 9 8 - 3 4 3 0  

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

0 6 9 8 - 3 1 6 0  
0698-3430 
0 6 9 8 - 3 1 5 9  
0 6 9 8 - 3 1 5 9  
0 7 5 7 - 0 4 3 8  

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

0 6 9 8 - 3 1 3 2  
0 3 6 0 - 1 5 1 4  
0 3 6 0 - 1 5 1 4  
S N 7 4 0 4 N  
S N 7 4 3 2 N  

S N 7 4 0 0 N  
U 7 8 9 3 L 2 8 5 9 X  
S L 1 7 1 4 5  
U 7 8 9 3 L 2 8 5 9 X  
D M 7 4 L 7 3 N  

HP Part Number 

1H2& 66CO 
1 8 2 0 - 0 6 5 0  
?P,2o-U60C 
1G20-06U0 
1820-OC54 

1 3 2 0 - G 5 1 5  
1 3 2 C - 0 1 7 4  
1 3 2 6 - 0 3 7 ~  
182C-0  5 8 7  
1 8 2 0 - 0 5 4 6  

1 5 2 5 - 0 5 9 5  
1 b 2 0 - 6 1 7 4  
1 8 2 0 - U 3 7 4  
1 8 2 0 - 0 5 1 1  
1 8 2 0 - 0 5 9 6  

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

1 9 2 0 - 0 6 5 4  
2 8 2 0 - 0 5 9 6  
1 8 2 3 - 0 6 6 1  
1 8  20-C054 
1 8  2 0 - 0 5 7 L  

1 0 2 0 - 1 5 1 1  
1 2 0 0 - ~ 4 3 8  
C t 6 6 O - 6 5 1 3 6  
b l 6 L - 3 5 3 3  
C16C-22C4 

0 1 6 0 - 5 1 6 1  
C 1 8 0 - 0 1 9 7  
0 1 8 0 - 0 1 9 7  
0 1 8 0 - d l 9 7  
0 1 8 C - 0 1 9 7  

0 1 8 0 - 0 1 9 1  
0 1 8 0 - 0 1 9 7  
u l L - 3 1 9 7  
O I E O - 0 1 9 7  
C l 4 0 - 0 1 9 9  

1 8 5 3 - 0 0 2 0  
0 7 5 7 - 0 4 1  9 
C 7 5 7 - u 4 2 8  
0 6 9 3 - 0 3 8 2  
0 7 5 7 - 0 2 8 b  

0 6 9 8 - 3 4 3 3  
0 6 9 8 - 3 4 3 0  
C i 5 7 - 2 2 R C  
O 6 @ d - 3 4 3 0  
0 6 5 e - 3 4 3 0  

CT5'-CTRC 
C 7  57-'743 5 
0 7 5 1 - 3 3 9 5  
('698-343 J 
3 6 9 3 - 3  1 6 3  

u 6 Y r l - 3 1 6 6  
0 6 9 8 - 3 4 3 0  
95-33-3159 
063 '9 -315+ 
0 7  57-24? 8 

0 0 9 b - 3 1 2 2  
C 7  57-043 8 
37 57- 3 4 4 2  
L757-028t>  
0 6 9 8 - 3 1 3 2  

CJ65d-3132 
U 3 6 ' - 1 5 1 4  
Q 3 6 7 - 1 5 1 4  
1,321 -C 1 1 4  
1 8 2 ~ 1 - " 6 6 1  

l h  2u-3Cc54 
1'17x.-r)7?4 
1 8 2 2 -  1 6 5 9  
1 0 2 3 - - 0 7 0 9  
l t 2 ' J - 3 5 9 5  

Qty 

6 1 

7 

8 
5 
6 

2 
13 

10 

4 

1 2  

8 
1 
1 

1 3  

4 

1 

L. 

2 
2 3  
3 4  
5 0 

10 

1 2  
2 

2 

3 

17 

1 0 9  

2 

1 0  
1 7  



Model 86608 - 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 

6-7 

Scans by ArtekMedia O 2006 

Mfr 
Code 

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

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

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

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
2 8 4 8 0  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 6 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
0 0 8 5 3  
5 6 2 6 9  

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 C  

2 8 4 8 0  
2 8 4 8 0  
2 9 4 8 0  
2 8 4 @ 0  
2 8 4 8 0  

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

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

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

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

0 1 2 5 5  
2 8 4 8 0  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

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

Description 

1C:TTL QUAD 2- INPT AND GATE 
1C:TTL QUAD 2 - I Y P T  NAND GATE 
1C:TTL QUAD 2 - I h P T  AND GATE 
:C:DIGITAL T T L + L O G I C  5 V  5 %  
1 C : O I G I T A L  TTL+LOGIC 5 V  5 %  

IC:TTL,LOW POWER 4 - e 1 ~  SHIFT REGISTER 
IC:TTL,LOU POWER 6 - C I T  S H I F T  REGISTER 
1 C : D I G I T A L  TTL+LOGIC 5 V  5% 
1 C : T I L  QUAD 2 - I N P T  NAN0 GATE 
1C:TTL L P  DUAL EDbE TKIG.  C F / F  

1C:TTL HEX INVERTER 
1C:TTL L P  MONOSTABLE MULTIVIBKATOR 
1C:LINEAR DUAL COMPARATOR 
1C:TTL DUAL 4 - I N P T  POS NAkC GATE 
1C:TTL HEX INVERTER 

1C:TTL 8CD TO DEC. DECODER 
1C:TTL QUAD 2 - I N P T  OR GATE 
1C:TTL DECADE CUONTER 1 0  WtZ MIN. 
1C:TTL BCD/OEC. DECODERlCRIVER 
BOAR0 ASSY:REAOOUT CONTRCL 

C:FXO ELECT 2.2 U F  1 0 %  ZOVGCW 
L:FXO k L E C T  2.2 J F  1 0 %  2OVGC3 
L:FXD ELECT 2.2 U F  1OZ ZOVCCU 
C:FXD ELECT 2.2 U F  1 0 %  ZOVGCW 
C:FXD ELECT 2.2 U F  1 0 %  ZDVCCW 

C:FXD E L t C T  2.2 U F  1 0 %  20VCCU 
C:FXD ELECT 2.2 U F  1 0 %  ZOVCCW 
C:FXD ELECT 2.2 UF 1 0 %  2OVCCW 
C:FXD MICA 5 1 0  P F  5% lOCVCCW 
C:FXD MY 0.01 UF 1 0 %  2OOVCCW 

C:FXO M I C A  1 5 0  PF 5% 
R:FXO YET F L Y  1 2 2  OHM 1% 1/8W 
R:FXO MET F L M  4 2 2  OHM 1 P  1/6W 
R:FXD YET F L 1  4 2 2  OHM 1 9  1/8W 
R:FXD MET F L Y  4 2 2  OHM 1 %  l / e Y  

R:FXD PET i L 4  4 2 2  OH# 1 %  l / 8 Y  
R:FXD MET F L 4  4 2 2  OHM 1 %  l / e Y  
R:FXD YET F L G ~  4 2 2  OHM 1 %  1 / 8 Y  
K:FXD MkT F L 4  4 2 2  OHM 1 %  1 / 8 Y  
R:FXD MET F L 4  4 2 2  OHM 1 %  1 1 8 Y  

R:FXD MET F L 4  C 2 2  OHM 1 4  1/8W 
R:FXO I ~ E T  F L , ~  2 6 . 1 ~  OHM 1% l / a u  
K:FXO M t T  PLM 1 0 0  Gtid 1% l / d W  
TERM1NAL:SULDER LUG 
TERM1NAL:SDLUER LUG 

1C:TTL QUAD 2 - I N P T  OR GATE 
1 C : D I G I T A L  TTL+LOGIC 5 V  5 %  
1C:TTL 1 6 - 8 1 1  RAM94 YORDS X 4 - B I T S  
1C:TTL QUAD 2 - I h P T  NAN0 GATE 
1C:TTL OUAO 2 - I N P T  NAND GATE 

1C:TTL HEX INVERTER 
1C:TTL BCO TO DEC. DECODER 
IL:TTL.LGW PCiliEh 4 - U i l  S t i i F T  REGISTER 
1C:TTL QUAD 2 - I N P T  NAND GATE 
1C:TTL LP MONOSTABLE MULTIVIBRATOR 

1C:TTL LP 5 - B I T  COMPARATOR 
1C:TTL QUA0 2- INPT OR GATE 
1C:TTL QUAD 2 - I N P T  NOR GATE 
1C:TTL L P  DUAL EDGE T R L G t  C F / F  
1C:TTL QUAD 2 - I N P T  NAN0 GATE 

1C:TTL QUAD 2- INPT NAND GATE 
1 C : O I G I T A L  T T L + L D i I C  5 V  5 %  
1 L : T T L  T R I P L E  3 - I N P T  AND GATE 
1C:TTL QUAD 2- INPT NOR GATE 
1C:TTL OECAOE COUNTEh 10 CHZ HIN. 

1C:TTL QUA0 2 - I N P T  OR GATE 
1C:TTL T R I P L E  3 - I h P T  AND GPTE 
1L :TTL QUAD 2 - I k P T  OR GATE 
I C : T T L  HEX INVERTER 
1C:TTL QUAD 2 - I N P T  AND GATE 

1C:DTL QUAD 2- INPUT POWER C I T E  
1L:TTLvLOW POdER h - E I T  S H I F T  R E b I S T E R  
1C:TTL LP 8 - B I T  SFR. I N  PARALLEL 
1L :TTL S I N b L E  PHASE J-K F / F  
1C:TTL QUAD 2 - I N P T  hAND GATE 

Reference 
Designation 

b l A 2 U 8  
PlA2119 
P l A 7 U 1 0  
C l A 2 U 1 1  
P l A 2 U 1 2  

~ 1 ~ 2 ~ 1 1 3  
A l A 2 0 1 4  
A l A 2 U 1 5  
b l A 2 U 1 6  
A l A Z U 1 7  

b l A 2 l 1 1 8  
A l A Z U 1 9  
P l A 2 U 2 0  
A l A  2 U 2  1 
P l A 2 U 2 2  

A l A 2 U 2 3  
P l A 2 U 2 4  
d l A 2 U 2 5  
d l A Z 0 2 6  
A l A 3  

A l A 3 C 1  
P l A 3 C 2  
d l A 3 C 3  
P l A 3 C 4  
P l A 3 C 5  

A l A 3 C 6  
A l A 3 C 7  
b l A 3 C 8  
A1A3C9 
P l A 3 C 1 0  

A l A 3 C l l  
b l A 3 9 1  
d l A 3 R 2  
P l A 3 R 3  
P l A 3 R 4  

A l A 3 * 5  
P l A 3 R b  
P l A 3 R 7  
b l A 3 R B  
b l A 3 R 9  

b l A 3 R 1 0  
A l A 3 R l l  
a l A j R l 2  
P l A 3 T P 1  
b l A 3 T P 2  

P lA3111 
b 1A3U2 
P l A 3 U 3  
b l A 3 U 4  
b l A 3 U 5  

P l 6 3 U 6  
B l A 3 U 7  
P l A 3 U 8  
AlA3119 
A l A 3 U 1 0  

b l A 3 L l l l  
A l A 3 U 1 2  
4 1 A 3 U 1 3  
b l A 3 U 1 4  
b l A 3 U 1 5  

P l A 3 U l e  
b l A 3 U 1 7  
A 1A31118 
b lA31119 
b lA3112b 

A l A 3 U 2 1  
P l A 3 0 2 2  
A1A3U23 
A 1A3 l124 
b LA31125 

P 1431126 
P 1 4 3 U 2 7  
P 1 A 3 U 2 8  
AlA31123 
b lA3113 l i  

Mfr Part Number 

S N 7 4 0 8 N  
SN74OON 
S N 7 4 0 8 N  
S L 1 7 3 1 5  
S L 1 7 3 1 5  

~ ~ 1 7 1 4 5  
S L 1 7 1 4 5  
S L 1 7 3 1 5  
S N 7 4 0 0 N  
OM74L74N 

S N 7 4 0 4 N  
S N 7 4 L 1 2 2 N  
U 6 A 7 7 1 1 3 9 3  
S N 7 4 2 0 N  
S N 7 4 0 4 N  

S N 7 4 4 2 N  
S N 7 4 3 2 N  
SN7*90N 
S N 7 4 1 4 5 N  
0 8 6 6 0 - 6 0 1 0 5  

150D225X9020A2-DYS 
150D225X9020A2-DYS 
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
1 5 0 D 2 2 5 X 9 0 2 0 1 2 - D Y S  

150D225X9020A2-DYS 
150DZ25X9020A2-DYS 
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  
R D U 1 5 F 5 1 1 J L C  
1 9 2 P 1 0 3 9 2 - P T S  

ROM15F151J3C 
0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  
0 6 9 8 - M 4 7  

0 6 9 8 -  3 4 4 7  
0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  

0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 1 5 9  
0 7 5 7 - 0 4 0 1  
0 3 6 0 - 0 1 2 4  
036Q-0124 

S N 7 4 3 2 N  
S L 1 7 3 1 5  
S N 7 6 1 7 0 N  
S N 7 4 0 0 N  
SN74OON 

S N 7 I O I N  
S N 7 4 4 2 N  
S L 1 7 1 4 5  
S N 7 4 0 0 N  
S N 7 4 L 1 2 2 N  

U 7 8 9 3 L 2 4 5 9 X  
S N 7 4 3 2 N  
SN7402N 
D M 7 4 L 7 4 N  
S N 7 4 0 0 N  

S N 7 4 0 0 N  
S L 1 7 3 1 5  
1 8 2 0 - 0 3 7 2  
SN7002N 
S N 7 4 9 0 N  

SN7432N 
1 8 2 0 - 0 3 7 2  
SN7432N 
S N 7 4 0 6 N  
S N 7 4 0 8 N  

MC858P 
S L 1 7 1 4 5  
S N 7 4 L l 6 4 N  
SN7470N 
SN74OON 

HP Part Number 

1 8 2 0 - 0 5 1 1  
1E 20-0'354 
1 8  20-0  5 1  1 
1 8 2 0 - 0 7 1 0  
1 8 2 0 - 0 7 1 0  

1820-0659 
1 8 2 0 - 0 6 5 9  
1 8 2 0 - 0 7 1 0  
1 8  2 0 - 0 0 5 4  
1 8 2 0 - 0 5 9 6  

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

1 8 2 0 - 5 2 1 4  
1 8 2 0 - 0 6 6 1  
1 8 2 0 - 0 0 5 5  
1 8 2 0 - 3 4 7 ?  
0 8 6 6 0 - 6 0 1 0 5  

0180-0 .197 
0 1  8 0 - 0 1 9 7  
0 1 8 0 - 0 1 9 7  
0 1 8 0 - 0 1 9 7  
C 1 8 0 - 0 1 9 7  

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

0 1 4 0 - 0 1 9 6  
0 6 9 3 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  
0 6 9 9 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  

U6I)d-3447 
0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  
0 6 9 8 - 3 4 4 7  

3 6 5 8 - 3 4 4 7  
0 6 9 8 - 3 1 5 9  
0757-U+01 
Q 3 6 0 - 0 1 2 4  
0 3 6 0 - 6 1 2 4  

1 8 2 0 - U 6 6 1  
1 8 2 0 - 0 7 1 0  
1 8 2 0 - 0 7 2 5  
1 R 2 0 - 0 0 5 *  
1 8 2 n - 0 0 5 4  

1 8 2 ~ - 0  1 7 4  
1820- ,3214 
1 8 2 0 - 3 6 5 9  
182G-1 0 5 4  
1 8 2 0 - 0 9 1 3  

1 8 2 0 - 0 9 0 4  
1 8 2 0 - J 6 6 1  
1 8 2 0 - 0 3 2  8 
1 8 2 0 - 0 5 ' 3 6  
1 8 2 3 - 3 0 5 4  

1 8 2 0 - 0 0 5 4  
1 8 2 0 - 0 7 1 0  
1 8 2 1 - 0 3 7 2  
1 8 7 0 - 0 3 2  8 
1 4 2 ~ ~ - 0 0 5 5  

1 8 2 0 - 0 6 6 1  
1 8 2 0 - 0 3 7 2  
1623-13661 
1t37C-(1174 
1 8  7 0 - 0 5 1 1  

1P 2 0 - 0 2 5 6  
1 8 2 b - 0 6 5 9  
1 8 2 0 - 0 9 0 3  
1 8 2 0 - 0 0 6 5  
1 8 2 0 - 0 0 5 4  

Qty 

7 

1 
6 

7 

4 
1 
1 

2 

2 
2 2  

3 5  

1 

1 

8 
1 



Replaceable Parts 

Table 6-3. Replaceable Parts 

See introduction to  this section for ordering information 

6-8 

Scans by ArtekMedia O 2006 

Mfr 
Code 

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 5 5  
1 2 0 4 0  

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

5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

0 7 2 6 3  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 e o  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 6 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
9 1 9 2 s  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

0 1 2 9 5  
0 1 2 9 5  
0 1 2 5 5  
0 1 2 9 5  
0 1 2 9 5  

0 1 2 9 5  
0 1 2 5 5  
2 8 4 8 0  
2 8 4 8 0  
0 1 2 9 5  

1 2 0 4 0  
1 2 0 4 0  
1 2 0 4 0  
2 8 4 8 0  
0 1 2 9 5  

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

2 8 4 8 0  
5 6 2 8 9  
5 6 2 8 4  
5 6 2 8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2  89  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

Reference 
Designation 

A l A 3 U 3 1  
blP31132 
A l A s ~ 1 2 >  
PlL31134 
AlA3LJ35 

b l A 3 U 3 6  
b l L 3 U 3 7  
Dl431138 
A l A 3 U 3 9  
b I A 4  

b l n ' t c l  
f i P 4 C 2  
b l l 4 C 3  
P144C4 
b l A 4 ~ 5  

b l ~ i 4 C R l  
6 1 8 4 0 5 1  
b l A 4 U 5 2  
b l A 4 O S 3  
b l A t 0 h 4  

b1A4bS5 
A l L i 4 0 5 4  
b l P 4 U S 7  
b l A 4 K l  
4144K2 

blA4115 
b l " l t h 4  
~ 1 ~ 4 ~ 5  
b l A + k b  
b l A 4 R 7  

b l A 4 k P  
b l A 4 h 9  
b l A 4 H l u  
b I P 4 R l l  
b l A 4 K 1 2  

41P4R13 
A l A 4 1 1 4  
P l A 4 2 l 5  
b l A 4 R 1 6  
b l A 4 k 1 7  

b 1 4 4 R l 8  
b l r 4 5 1  
P l A 4 d l  
blC4112 
A l A 4 U 3  

P 1 ~ 4 1 1 4  
b l A 4 U 5  
A l A 4 U b  
b l A U 1 7  
b l ~ 4 i I a  

b i A 4 U Q  
P l w 4 U l C  
P l I 4 U 1 1  
6 1 f i 4 d 1 2  
b l A 4 U 1 3  

bfA41114 
r lA41115 
b l ~ / t U l b  
b l A 4 1 I 1 7  
L l ~ 4 U l h  

~ l f i ~ i l ~  
4 1 ~ 4 1 l Z L  
A 1 4 4 1 l i l  
.'i?*UZ; 
P lA4t123 

b l A 3  
A l A 5 L l  
P l n 5 C Z  
A l r 5 C 3  
P LA5L4 

b14>(  5 
b l A S C o  
D i n 5 0 1  
b l A Z l I 2  
~ l A > 1 l >  

Mfr Part Number 

SN7404N 
SN7408N 
SN7420N 
SN7400N 
SN7410N 

SN74L164N 
SN74L164N 
SN74L164N 
S L 1 7 1 4 5  
0 8 6 6 0 - 6 0 1 0 2  

1500225X902OAZ-OYS 
1500225X9020AZ-OYS 
1500225X9020A2-OYS 
1500225X9020A2-OYS 
1500225X902OA2-OYS 

FOG1088 
1 9 9 0 - 0 3 2 6  
1 9 9 0 - 0 3 2 6  
1 9 9 0 - 0 3 2 6  
1 9 9 0 - 0 3 2 6  

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

0 6 9 8 - 3 1 5 3  
0 6 9 8 - 3 1 5 3  
0698-3153 
0 6 9 8 - 3 4 4 5  
0 6 9 8 - 3 1 5 3  

0 6 9 8 - 3 4 4 5  
0 6 9 8 - 3 1 5 3  
0698-3445 
0 6 9 8 - 3 1 5 3  
0698-3445 

0 6 9 8 - 3 1 5 3  
0 6 9 8 - 3 4 4 5  
0 6 9 8 - 3 1 5 3  
0698-3445 
0 6 9 8 - 3 1 5 3  

0 6 9 8 - 3 4 4 5  
1SX1-T 
SN7430N 
SN7408N 
SN7404N 

SN7476N 
SN7476N 
SN7476N 
SN7476N 
SN7400N 

SN74150N 
SN7442N 
1 8 1 6 - 0 0 4 2  
1 8 1 6 - 0 0 4 3  
SN7404N 

OM74L73N 
OM74L73N 
DM74L73N 
1 8 1 6 - 0 0 4 4  
SN74150N 

SN74150N 
SN74150N 
SN74150N 
SN74150N 
SN74150N 

0 8 6 6 0 - 6 0 1 0 3  
1500225X9020A2-OYS 
1 5 0 0 2 2 5 X 5 0 2 O A 2 ~ 0 Y S  
1500225X9020A2-DYS 
1500225X9020A2-DYS 

1500225X9020A2-DYS 
1500225X902OA2-DYS 
SN7432N 
SN74OON 
SN7400N 

Qty 

1 2  

1 

7 

1 7  
3 5  

4 
5 

4 

7 

1 
1 

1 

1 

HP Part Number 

1 8 2 0 - 0 1 7 4  
1 8 2 J - C 5 1 1  
1 L X - C C 6 @  
1 8 2 0 - 0 0 5 4  
1820-< 0 6 8  

182'2-0503 
1$2i)-C003 
1 8 2 0 - 0 9 0 3  
l e Z i - ~ ? 6 5 ~  
C R 6 6 C 6 J 1 0 2  

O l b 0 - 0 1 9 7  
3 1 8 L - C l 3 l  
0 1 8 0 - 0 1 9 7  
0 1 8 0 - C I S 7  
O l b C - 0  1 9 7  

l 0 0 1 - 3 0 4 5  
1'953-C 3 2 6  
1 9 9 J - U 3 2 b  
1Y9G-0326 
1 5 5 C - 0 3 2 6  

1 9 9 3 - 2 3 2 6  
19VC)-032 6 
195C-CZ2b 
0695-315; 
"98-3445 

0 6 9 h - 3 1 5 3  
LoYb-215; 
0 6 9 ~ - 3 1 5 >  
0 0 9 8 - 3 4 4 3  
565s -3153  

0 6 9 8 - 3 4 + 5  
0 6 9 8 - 3 1 3 3  
0 6 9 8 - 3 4 4 5  
0 6 9 8 - 3 1 5 3  
0 6 9 8 - 3 4 4 5  

0 6 4 8 - 3 1 5 3  
0 6 9 8 - 3 4 4 5  
~ 6 9 8 - 3 1 5 3  
0 6 9 8 - 3 4 4 5  
5 6 4 8 - 3 1 5 3  

0 6 9 8 - 3 4 4 5  
3 1 0 1 - 0 1 3 7  
l &  2f.-0010 
1 8 2 0 - 5 5 1 1  
l t 2 3 - 5 1 7 . t  

1820-OC76 
1 8 2 0 - 0 0 7 6  
lH2C-GC76 
182C-0076 
1 8 2 0 - 0 0 5 4  

1 8 2 0 - 0 6 4 ~  
1 8 7 0 - 0 2 1 4  
10:6-0042 
1816-LC43 
1820-11174 

1 8 2 3 - 0 5 9 5  
1 0 2 3 - 3 5 9 5  
1 8 2 0 - 0 5 4 5  
1 8 1 6 - v 3 4 4  
182C-Ch4C 

l t i 2 9 - 0 6 4 u  
182C-0640 
1R21'-064rl 
1820-C64C 
1 3 2 9 - 0 6 4 0  

Od660-60103 
C18C-0197 
C l e o - 0 1 9 7  
G i i i 3 - 0 1 9 7  
~ l ~ , 0 - 0 1 9 7  

('1EP-9197 
012'1-0191 
18 21)-C 6 0  i 
l d 2 Q - 0 0 5 4  
I B L O -  J L > 4  

Description 

1C:TTL HEX IhVEFTFR 
1C:TTL OUAO 2- INPT AND GATE 
1C:TTL OUAL 4 - I N P T  POS NANC GATE 
1C:TTL OUAO 2 - I N P T  NAN0 GATE 
1C:TTL TRIPLE 3-INPUT PCS hAND GATE 

1C:TTL LP 8-BIT SER. I N  PARALLEL 
1C:TTL LP 8 - B I T  SER. I N  PdPbLLEL 
1C:TTL LP 8 - B I T  SFR. I N  PARALLEL 
IC:TTLvLOW POhER 4 - e I T  SHIFT REGISTER 
BUARO ASSY:KOM INPUT 

C:FXD ELECT 2.2 UF 1 0 %  i 3 V C C h  
C:FXO ELECT 2.2 UF 1 0 %  ZOVDCW 
C:FXD ELECT 2.2 UF 1 0 %  20VCCW 
C:FXO ELECT 2.2 UF 1 0 %  20VCCh 
C:FXO ELECT 2.2 UF 1 0 3  2GVCCU 

0IOOE:SIL ICON 30MA 30WV 
D I O 0 E : V I S I B L E  LIGHT EMITTER 
D I U 0 E : V I S I B L E  L I G H T  EMITTER 
D I O D L : V I S I 3 L Z  L IGHT EMITTER 
D I 0 D t : V I S I B L E  L I G H T  EMITTER 

0 1 0 9 E : V I S I B L E  LIGHT EMITTER 
0 I U G E : V I S I B L E  L I G H T  tMLTTER 
DIO0E:VISIBLE LIGHT EMITTER 
R:FXO YET FLM 3.83K OHM 1 %  1/8W 
R:FXO MET FLY 3 4 b  OHM 1 %  1/8W 

R:FXU UET FLY 3.83K OHM 1 %  1 / 8 k  
h:FXD MET FLN L 6 3 K  OHM 1 %  1 / 8 k  
R:FXU MET F L ~  3 . 8 3 ~  OHM 1 %  1 / 8 u  
R:FXD MET F L 4  3 4 8  OHM 1 %  1 / 8 U  
P:FXD MET FLA 3.R3K OHM 1 %  1 / 8 Y  

R:FXO MET FLM 3 4 8  CHM 1 %  1/8W 
R:FXU HE? FLM 3.83K OHM 1 %  1/8W 
R:FXO 1ET F L 1  3 4 8  OHM 1 %  1/8W 
k:FXG MET FLM 3.83K OHM 1 Z  1/8W 
R:FXO YET FLM 3 4 8  OHM 1 %  1/8W 

A:FXO MET FLM 3.83K OHM 1 %  1 / 8 Y  
R:FXO flET FLY 3 4 8  OHM 1 %  1 / 8 U  
K:FXD HET FLH 3.83K OHM 1 %  1/8W 
R:FXO MET FLM 3 4 8  GHH 1 %  1 / 8 U  
R:FXO M t T  FL'4 3.83K OHM 1 %  1/8W 

R:FXD MET FLM 3 4 8  OHM 1 %  1/8W 
Sk1TCH:SENSITIVE SPOT SUE-PINIATURE 
1C:TTL 8- INPT POS NAN0 GAT5 
1C:TTL OUAD 2- INPT AN0 GATE 
1C:TTL HEX INVERTER 

1 C : I T L  DUAL J-K F / F  W/PRESET CLOCK 
1C:TTL DUAL J-K F / F  b / P R k S t T  CLOCK 
1C:TTL DUAL J-K F / F  h/PRESET CLOCK 
1C:TTL DUAL J-K F / F  W/PRESET CLOCK 
1C:TTL OUAO 2- INPT NAND GATE 

1C:TTL DATA SELECTOR/MILTIFLEXER 
1C:TTL BCD TO DEC. GECOOER 
1C:RLN 111 
IC : P , O ~  # 2  
1C:TTL HEX INVEKTER 

1C:TTL LP DUAL J-K MASTER SLAVE F / F  
1 i : T T L  LP DUAL h K  FASTER SLAVE F / F  
1C:TTL LP UUAL J-K WASTER SLAVE F / F  
1C:RtIH #3 
1C:TTL DATA SELECTOR/MULTIPLEXER 

1C:TTL 3 1 7 6  SELECTOR/MULTIPLEXER 
1C:TTL DATA SCLtCTOR/MULTIPLtXER 
1C:TTL DATA SELECTOR/MULTIPLEXER 
1C:TTL DATA SELEiTOR/MULTIPLEXER 
1C:TTL DATA SELECTOR/MULTIPLkXER 

BOARD ASSY:ROM OUTPUT 
C:FXO 2 - 2  UF 1 0 %  2OVCCh 
C:FXO ELECT Z.2 UF 1 0 %  ZOVCCW 
C:FXO ELECT 2 - 2  UF 1 0 %  ZOVDCW 
C:FXO t L E C T  2.7 Uf 1 0 %  2OVJCW 

C:FXO ELECT 2.2 UF 1 0 %  ZOVOCW 
C:FXO ELECT 2.2 IJF 1 0 %  ZOVCCU 
1L:TTL QUAU 2- INPT CR GATE 
I T : T T L  OUAO 2- INPT NAND GATE 
1L:TTL YUAU 2-INPT NAidU GATE 
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Mfr 
Code 

0 1 2 9 5  
1 2 0 4 0  
2 8 4 8 0  
0 1 2 9 5  
0 1 2 9 5  

1 2 0 4 0  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

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

1 2 0 4 0  
1 2 0 4 0  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 5 5  

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

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
0 1 2 9 5  

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

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

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

1 2 0 4 0  
0 1 2 9 5  
0 1 2 9 5  
2 84 8 0  
0 4 7 1 3  

1 2 0 4 0  
1 2 0 4 0  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
1 2 0 4 0  
1 2 0 4 0  

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

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

Description 

I L : T T L  AEX I N V t h T E h  
1C:TTL T R I P L E  3- INPUT POS hANO GATE 
1C:TTL T R I P L E  3- INPT AND GATE 
1C:TTL 8- INPT POS NAND GATE 
1 L : T T L  1 OF 1 6  DECODER 

1C:TTL T R I P L E  3- INPUT PCS hAND GATE 
1L :TTL AEX I h V t K T E R  
1C:TTL QUAD 2 - I N P T  AND GATE 
1C:TTL QUAD 2 - I N P T  OR GATE 
1C:TTL QUAD 2- INPT AN0 GATE 

1C:TTL DUAL 4 - I h P T  POS NAN6 GATE 
1C:TTL 8- INPT PUS NAN0 GATE 
1C:TTL 1 OF 1 6  DECODER 
IC:TTLILOU POWER 4 - 8 1 1  SYN B I N  COUNTER 
1C:TTL QUAD 2 - I N P T  NAN0 GATE 

1C:TTL L P  T R I P L E  3 - I N P T  NAhD GATE 
1C:TTL L P  T R I P L E  3-INPT NANC GATE 
I C : T T L  QUAD 2 - I N P T  AND GATE 
1C:TTL DIJAL ' I - lhPT POS NAhC GATE 
1L :TTL 8- INPT POS NAND GATE 

1C:TTL 1 OF 1 6  CECODER 
BOAR0 ASSY :REGISTER 
C:FXO E L t C T  2.2 U F  1 0 %  2OVCCW 
C:FXD SLECT 2.2 U F  1 0 %  20VOCW 
C:FXO ELECT 2.2 U F  1 0 %  ZOVDCW 

C:FXD ELECT 2.2 U F  1 0 %  2OVCCW 
C:FXO ELECT 2.2 UF 1 0 %  ~ O V D C W  
C:FXO ELECT 2.2 U F  1 0 %  2 0 V b L U  
C:FXD ELECT 2.2 U F  102' ZOVOCW 
C:k&O t L t C T  2.2 U F  1 0 %  ZOVLLW 

C:FXO ELELT 0.22 UF 1 0 %  35VCCW 
C:FXO ELECT 0.22 UF 1 0 1  35VCCW 
R:FXO FLM 1 K  OHM 2 9  1 / 8 Y  
R:FXD F L H  1 K  OHM 2 %  1 /8W 
1C:TTL LP 8-811 SER. I N  PARALLEL 

1C:TTL LP 8 - B I T  SER. I N  PARALLEL 
1C:TTL QUAD 2 - I N P T  CR GATE 
1C:TTL QUAD 2 - I N P T  NOR GATE 
1C:TTL DUAL 8 - 0 1 1  S H I F T  REG. 
1C:TTL DUAL 8 - B I T  S H I F T  REG. 

1C:TTL DUAL 8 - 8 I T  S H I F T  REG- 
1C:TTL T R I P L E  3- INPT AN0 GATE 
1 C : D I G I T A L  TTL+LOGIC 5 V  5% 
I C  : T T L  L P  8-BIT  SER- I N  PARALLEL 
1C:TTL L P  8 - B I T  SERI I N  PARALLEL 

1C:TTL OUAD 2 - I N P T  NOR GATE 
1C:TTL QUAD 2 - I N P T  NAND GATE 
1C:TTL DUAL 8 - B I T  S H I F T  REG. 
1C:TTL DUAL 8 - B I T  S H I F T  REG. 
1C:TTL UUAL 8 - 0 1 1  S H I F T  REC. 

1C:TTL T R I P L E  3- INPUT POS hANO GATE 
1C:TTL QUA0 2 - I N P T  NAND GATE 
1C:TTL QUA0 2 - I N P T  AND GATE 
1C:TTL T R I P L E  3 - I h P T  AN0 GATE 
1C:TTL QUAD 2- INPT NCR GATE 

1 C : T l C  L P  QUAD 2 - I N P T  NAN0 GATE 
1C:TTL T R I P L E  3- INPUT PCS hAND GATE 
1C:TTL. LOY POWER + - @ I T  S H I F T  REGISTER 
I L:TTL.LOW PJYER 4 - 8 1 1  S H I F T  REGISTER 
IC:TTL,LOh POWER 4 - e I T  S H I F T  REGISTER 

1C:TTL QUAD 2- INPT NAND GATE 
1C:TTL QUA0 2 - I k P T  NAND GATE 
1C:TTL QUA0 2 - I N P T  CR GATE 
1C:TTL L P  QUAD 2- INPT NAND GATE 
1C:TTL LP T R I P L E  3 - I N P T  N A h 0  GATE 

1C:TTL QUA0 2 - I N P T  NAND GATE 
1C:TTL QUAD 2 - I N P T  NAN0 GATE 
rC:TTL.LOW POkER 4 - E I T  S H I F T  RkGISTER 
IC:TTL.LIIU PO WE^ SHIFT REGISTER 
IC:TTL,LO* POnER 4 - € I T  S H I F T  REGISTER 

1L:TTL QUAD 2 - I N P T  AND G A T t  
1L :TTL HEX INVERTER 
BUPG.0 PSSY :ALU 
C:FX9 ELECT 2.2 IJF l o %  2CVCCW 
L:FXD i L t i T  2.2 UF 1 0 %  23VGCW 

M.fr Part Number 

S N 7 4 0 4 N  
SN741ON 
1 8 2 0 - 0 3 7 2  
SN7430N 
S N 7 4 1 5 4 N  

S N 7 4 l O N  
S N 7 4 W N  
SN7408N 
S N 7 4 3 2 N  
SN7408N 

S N 7 4 2 0 N  
S N 7 4 3 0 N  
S N 7 4 1 5 4 N  
S L 1 8 3 2 5  
S N 7 4 0 0 N  

D M 7 4 L l O N  
D M 7 4 L l O N  
S N 7 4 0 8 N  
S N 7 4 2 0 N  
S N 7 4 3 0 N  

S N 7 4 1 5 4 N  
0 8 6 6 0 - 6 0 1 0 4  
15LUl225X9020A2-DYS 
150D225X9020A2-DYS 
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  

1 5 0 0 2 2 5 X 9 0 2 0 b 2 - D Y S  
1 5 W 2 2 5 X 9 0 2 0 A 2 - D Y S  
150D225X9020A2-DYS 
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
15OD225X902OA2-OYS 

0 1 8 0 - 1 7 3 5  
0 1 8 0 - 1 7 3 5  
0 6 9 8 - 7 2 3 6  
0 6 9 8 - 7 2 3 6  
S N 7 4 L l M N  

S N 7 4 L l M N  
S N 7 4 3 2 N  
SN7402N 
U 7 8 9 3 L 2 8 5 9 X  
U 7 8 9 3 L 2 8 5 9 X  

U 7 8 9 3 L 2 8 5 9 X  
1 8 2 0 - 0 3 7 2  
S L 1 7 3 1 5  
SN74C164N 
S N 7 4 L 1 6 4 N  

SN7402N 
S N 7 4 0 0 N  
U 7 8 9 3 L 2 8 5 9 X  
U 7 8 9 3 L 2 8 5 9 X  
U 7 8 9 3 L 2 8 5 9 X  

S N 7 4 1 0 N  
S N 7 4 0 0 N  
S N 7 4 0 8 N  
1 8 2 0 - 0 3 7 2  
S N 7 4 0 2 N  

OM74LOON 
S N 7 4 1 0 N  
S L 1 7 1 4 5  
S L 1 7 1 4 5  
S L 1 7 1 4 5  

S N 7 4 0 0 N  
S N 7 4 0 0 N  
S N 7 4 3 2 N  
OM74LOCN 
D M 7 4 L l O N  

SN74CON 
SN74OON 
S L 1 7 1 4 5  
S L 1 7 1 4 5  
S L 1 7 1 4 5  

SN74 3 8 N  
SN7404N 
3 8 6 6 0 - 6 0 1 0 8  
150D225X9020A2-DYS 
1 5 0 D 2 2 5 X 9 0 2 0 A 2 - D Y S  

Qty 

2 

1 

2 

5 

4 

1 

Reference 
Designation 

i l A 5 U 4  
b l A 5 U 5  
P l A 5 U b  
b lA5117 
P l A 5 U O  

P l A 5 U 9  
A l A 5 U l G  
P 1 1 5 U l l  
P l A 5 1 I l Z  
b l A 5 U 1 3  

b l A 5 U 1 4  
b l A 5 l J 1 5  
b l A 5 U 1 6  
6 l A b U 1 7  
P l A 5 U l 8  

P l A 5 U 1 9  
b lA51170 
d lA51121 
P l A 5 U 2 2  
e l ~ 5 u 2 3  

A l A 5 U 2 4  
A l A 6  
P l P 6 C 1  
A l A b C 2  
b l A 6 C 3  

b l A 6 C 4  
P l A 6 C 5  
t l A L C 6  
G i A 6 C 7  
P l A b C 8  

P 1 9 6 G 9  
P l A b C 1 0  
P l A 6 & 1  
P l A 6 R Z  
P l A 6 U 1  

P l A 6 U 2  
b l A b U 3  
P lA6114 
b l & 6 U 5  
b l A 6 U 6  

A l A 6 U 7  
P l A b U 8  
P l A b U 5  
P l A b U 1 0  
P l A 6 u l ~  

b l A b U 1 2  
P l A b U l 3  
A l A b U 1 4  
P l A 6 U 1 5  
AlA6111b 

bAA61117 
d l A 6 U l S  
P lA61J19 
b l A b U 2 0  
P l A b U 2 1  

A l A 6 U 2 2  
L 1 A b U 2 3  
b1461124 
P l A 6 U L 5  
P l P b U Z b  

P l A 6 U 2 7  
P 1Ab lJ28  
P l A b U 2 S  
P l A b U 3 0  
P l A b U 3 1  

P l A b U 3 2  
P l A b U 3 3  
P l A o U 3 4  
P l n b U 3 3  
b l A b U 3 6  

P l A b U 3 7  
b l u b U 3 8  
d l A 7  
b l A 7 C 1  
b l A 7 L 2  

HP Part Number 

I P L U - 0 1 7 4  
1 8 2 0 - C o b 8  
1 8 2 0 - 0 3 7 2  
1 9 2 0 - 0 0 7 0  
1 3 2 0 - 0 4 9 5  

1 8 2 5 - 0 0 6 4  
1 8  20-0 1 7 4  
1 8 2 0 - 0 5 1 1  
1 3 2 0 - 0 6 6 1  
1 8 2 0 - 0 5 1 1  

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

1 8 2 0 - 0 5 8 7  
1 9 2 0 - 0 5 8 7  
1 8 2 0 - 0 5 1  1 
1 8 2 0 - 0 0 6 5  
1 8 2 0 - 0 0 1 5  

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

0 1  8 0 - 0 1 9 7  
0 1 8 0 - 0 1 9 7  
0 1 ~ - 0 1 9 7  
0 1 6 0 - 0  1 9 7  
0 l a 0 - 0 1 9 7  

5 1 8 0 - 1 7 3 5  
0 1 8 0 - 1 7 3 5  
0 6 9 8 - 7 2 3 6  
Oh9R-7236 
1 8 2 0 - 0 9 0 3  

1 8 2 0 - 0 9 0 3  
l P 2 0 - 0 6 6 1  
3 8 2 0 - 0 3 2 8  
1 8 2 0 - 0 7 C 9  
1 8 2 0 - 0 7 0 9  

1 8 2 0 - 0 7 0 9  
1 8 2 0 - 0 3 7 2  
1 8 2 0 - 0 7 1 0  
1 8 2 0 - 0 9 0 3  
1 8 2 0 - 0 9 0 3  

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

1 4 2 0 - 0 0 6 8  
1 8 2 0 - 0 0 5 4  
1 8  2 0 - 0 5 1  1 
1 8 2 0 - 0 3  1 2  
l R 2 f l - 0 3 2 8  

1 8 2 0 - 0 5 8 3  
1 8 2 0 - J o b 8  
1 8 2 0 - 0 6 5 5  
1 8 2 0 - 0 6 5 5  
1 8 2 0 - 0 6 5 9  

1e2 '3 -0054 
1 6  2 0 - 0 0 5 4  
1 6  2 0 - 0 6 6 1  
1 8 2 3 - 0 5 8 3  
1 8  20-0  5 8 7  

1 6  20-OC 5 4  
1 8 2 9 - 0 0 5 4  
1 8 2 0 - 0 6 5 5  
1 8 2 0 - U 6 5 J  
1 8 2 0 - C 6 5 9  

1 8 2 0 - 0 5 1 1  
1 8 2 5 - q 1 7 4  
0 8 6 6 0 - 6 3 1 L  Y 
0 1  8 0 - 0 1 9 7  
0 1 5 0 - 0 1 9 7  
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Reference 
Designation 

b 1 4 7 C 3  
b l A 7 R 1  
A lA7u.2  
b l u 7 n 3  
b l a l R 4  

AlA7111 
A l A 7 U L  
b l b 7 1 1 3  
A l A 7 U 4  
b l A 7 0 5  

0 1 A 7 U b  
b l A 7 U 7  
P l d 7 U R  
b l A 7 U 5  
L l A 7 U 1 0  

b 1 4 7 U l l  
b l A 7 0 1 2  
P lu71113 
PlA71114 
P l A 7 U 1 5  

b l A 7 U l b  
d l r 7 1 1 1 7  
b l a l u 1 8  
P l A 7 l l l 5  
P 1A71120 

P l U 7 X A 1  
b l A I I  
P l A H C l  
P lDRC2 
b l A H C 3  

b l A P U 1  
A l A P h l  
A l A n k Z  
P l b R k 3  
b l A R h 4  

P148U)  
P l A 8 K 6  
b l a H k 7  
C lAdR* I  
r l l A t l k 5  

P l C X K l O  
P l A u K l l  
A i A R H l 1  
b l r r n R 1 2  
b 1AUY13 

b l A H K 1 4  
8 1 A 8 K 1 5  
b l C b k l b  
P 1 L d K 1 7  
h l A 3 k 1 8  

P lPHK7O 
3 I L B ' t L I  
P l A R k 2 7  
P l A A k 7 3  
P 1 i b H 2 4  

b l A t J K 2 5  
b l A h g Z 6  
b l A 8 K 2 7  
b l P B 0 1  
d l A U U 2  

P l A J U 3  
b l b n t l 4  
b l A H l 1 5  
b l h R i l 6  
& A A U I I ~  

A l C d J n  
414311 r 
b l ~ h U 1 1 '  
b l r H 1 1 1 1  
b l r c  i J l ~  

b l A h l l l >  
A1421 
P l A  I C I  
P ~ A Y T E  
b l a 9 C 3  

Mfr 
Code 

5 6 2 8 9  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

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

1 2 0 4 0  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2  9 5  

0 1 2 9 5  
0 1 2 9 5  
1 2 0 4 0  
0 1 2 9 5  
0 1 2 9 5  

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 e 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 0  
2 8 4 8 0  
1 2 0 4 0  

1 2 0 4 0  
0 1 2 9 5  
2 8 4 8 0  
1 2 0 4 0  
0 1 2 9 5  

d a i 8 0  
0 + 7 1 3  
2 8 4 6 0  
0 1 2 9 5  
0 4 1 1 3  

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

Mfr Part Number 

1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
0 7 5 7 - 0 4 3 8  
0 7 5 7 - 0 1 3 8  
0 7 5 7 - 0 4 3 8  
0 7 5 7 - 0 1 3 8  

S N 7 4 0 4 N  
S L l 6 3 2 5  
S N 7 4 1 0 N  
S N 7 4 1 0 N  
S N 7 4 8 3 N  

S N 7 4 8 3 N  
S N 7 4 0 8 N  
S L 1 7 3 1 5  
1 8 1 6 - 0 0 4 5  
S N 7 4 0 0 N  

S N 7 4 1 0 N  
SN74H87N 
S N 7 4 3 2 N  
SN74H 8 7 N  
S N 7 4 2 0 N  

S N 7 4 0 0 N  
S N 7 4 0 0 N  
S N 7 4 1 0 N  
S N 7 2 1 4 N  
S N 7 4 0 0 N  

5 8 3 5 2 - 1  
0 8 6 6 0 - 6 0 1 0 9  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - D Y S  
0 1 8 0 - 0 2 1 8  

1 8 5 4 - 0 0 7 1  
0 6 9 8 - 3 1 5 4  
0698-3154 
0 7 5 7 - 1 1 0 0  
0 6 9 8 - 3 1  5 4  

0 7 5 7 - 0 4 6 5  
0 7 5 7 - M 7 2  
0 6 9 8 - 6 2 4 8  
0698-6248 
0 1 5 7 - 0 4 3 9  

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

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

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

0 6 9 8 - 6 1 0 4  
0 6 9 8 - 3 1 5 4  
0 6 9 8 - 3 1 5 4  
1 8 2 6 - 0 0 1 3  
OM74LOON 

DM74LOON 
SN7+30N 
1 8 2 0 - 0 5 4 4  
S N 7 4 1 0 N  
S N 7 4 1 6 N  

1 8 2 0 - 0 5 4 6  
SN74OZN 
1 8 2 9 - 0 5 4 6  
S N 7 4 1 6 N  
S N 7 2 0 2 N  

S N 7 4 1 6 N  
0 8 6 6 0 - 6 0 1 1 0  
150D225X9020AZ-DYS 
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  

HP Part Number 

0 1 8 0 - 0 1 9 7  
C 7 5 7 - 0 4 3 @  
0 7 5 7 - 0 4 3 8  
5 1 5 7 - 0 4 3 8  
C 7 5 7 - 0 4 3 P  

1 4 2 0 - 0 1 7 4  
1 8  20-0  17  8 
1 6 2 0 - C v 6 6  
1 8 2 0 - 0 ~ 6 8  
1 8 2 0 - 0 3 5 5  

1 8 2 0 - 0 3 0 5  
1 8 2 0 - C 5 1 1  
I d Z U - U 7 i u  
1 6 1 6 - 0 0 4 5  
1 8  2 0 - 0 0 5 4  

1 5 2 0 - 0 0 6 3  
l d 2 O - 0 7 4 0  
1 8 2 C - D 6 t l  
1 8 2 0 - 0 7 4 0  
1 8 2 0 - 0 0 6 9  

1 3 2 0 - 0 5 5 4  
l d 2 0 - u G 5 4  
1923-UC68 
1 8 2 0 - 0 0 7 7  
1 8  2 0 - 0 0 5 4  

1 2 0 0 - 0 4 3 8  
0 8 6 6 0 - 6 0 1 0 9  
0 1 4 0 - 0 1 7 7  
0 1 6 0 - 0 1 9 7  
01 8 0 - 0 2 1  8 

1 8 5 4 - 9 6 7 1  
0 6 9 8 - 3 1 5 4  
0 6 Q B - 3 1 5 4  
0 7 5 7 - 1 1 0 0  
0 6 9 8 - 3 1 5 4  

0 7 5 7 - 0 4 6 5  
0 7  5 7 - 0 4 7 2  
Ob9R-624P 
0 6 9 8 - 6 2 4 3  
0 1  5 7 - 0 4 3 9  

0 6 9 8 - 3 1 5 1  
0 7 5 7 - 0 2 8 0  
2 1 0 0 -  1 7 7 3  
C o 9 d - 6 2 4 8  
0 7 5 7 - 1  1 u 0  

C7 5 7 - 0 2 7 4  
:757-2442 
C 7  5 7 - 0 4 4 9  
0698-4L iJ t I  
0 6 9 8 - 3 2 0 1  

L b S R - 3 1 5 4  
5 7 5 7 - 0 2 8 i  
0 7 5 7 - 0 2 d 3  
" 6 9 8 - 5 s 0 8  
0 6 9 8 - 3 2 0 0  

0 6 9 8 - 6 1 0 4  
J 6 n P - 3  1 5 4  
0 6 9 5 - 3 1 5 4  
1 8 2 6 - u J 1 3  
1 1 2 0 - 0 5 8 3  

~ U L L - C I ~ ~ ~  
1 8 2 C - a 0 7 0  
lo 23-3 5 4 6  
1 F 2 0 - O i l 6 8  
l a  20-0 ~ 7 7  

1 8 2 ~ - 1 2 4 6  
1H;5-332a 
1R2d-t .546 
L'12"-J577 
rd LO-q31 R 

1 8  2C-0577 
0 9 6 6 0 - 6 0 1 1 0  
c l C U - i J 1 ? 7  
51 a l l - 0 1 9 7  
0181,-C197 

Qty 

L 

1 

2 

4 

1 

1 

1 3  
2 1 

2 

6 
b 
3 

1 3  

9 

1 

1 0  

3 
1 
1 

1 
1 
1 

1 

1 

3 

3 

1 

Description 

C:FXO ELECT 2.2 U F  1 0 %  ZOVOCY 
R:FXL MET F L M  5.11K OHM 1 %  1/8W 
R:FXO MET F L U  5.11K OHM 1% 1 / 8 U  
R:FXO MET F L A  5 . l l K  OHM 1 %  l / 8 U  
R:FXD MFT FLM 5.11K OHM l X  l l 8 W  

1C:TTL HEX INVERTER 
1C:TTL.LUW POWER 4 - 8 1 1  S Y h  B I N  COUNTER 
1C:TTL T R I P L E  3- INPUT PUS NAND GATE 
1C:TTL T R I P L E  3- INPUT PCS h A N 0  GATE 
INTEGhATEO C I R C U I T : 8 I N A R Y  FULL ADDER 

INTEGRATED C I R C U l i  :BINARY i-ULL ADDER 
1C:TTL QUAD 2- INPT AND GATE 
1 C : d I G I T A L  TTL+LOGIC 5 V  5 %  
1C:RUM # 4  
1C:TTL QUA0 2- INPT NAND GATE 

I L : T T L  T R I P L E  3- INPUT PCS h A N 0  GATE 
1C:TTL H/S 4 - B I T  TRIIE CbMPLLHENT 
1C:TTL QUAD 2- INPT OR GATE 
1C:TTL H/S 4 - 6 1 1  TRUE CCWPLLMtNT 
1C:TTL DUAL 4 - I N P T  POS NANC GATE 

I L : T T L  3UQ3 2 - I N P T  NAND GZTE 
1C:TTL QUAD 2 - I N P T  NAND GATE 
IL:TIC T H I P L t  3 - I N P J T  PC> &At40 GATE 
1C:TTL DUAL D F / F  
:C:TTL QUAD 2- INPT NAYD GATE 

S0CKET:IC 1 6  COhTACT DUAL TYPE. BROWN 
BOAhO ASSY:SWEEP COUNT 
C:FXU ELECT 2.2 UF 1 0 %  20VOCY 
C:FXO € L E L T  2.2 U F  1 0 %  ZOVCCM 
C:FXD ELECT 0.15 UF 1 0 %  35VCCU 

TSTG:SI NPNlSELECTEO FKCM 2 h 3 7 0 4 )  
K:FXO NET F L Y  4 0 i i K  OHM 1 %  1/8W 
R-FXO MET FLM 4.22K OWM 1 Z  1/8W 
R:FXO F L U  6 0 0  OHM 1 %  1 / 8 U  
R:FXD MET FLM 4.22K OHM 1 %  1 / 8 U  

R:FXO MET FLM l C 0 K  OHM 1 %  1 / 8 U  
R:FXO d E T  F L U  2 0 0 K  OHM 1 %  1 / 8 Y  
R:FXO F L M  3 K  UHH O1lX 1 / 8 h  
R:FXO F L M  3 K  OHY 0.1% 1/8W 
R:FXO MET FLM 6.81K OHM 1 4  1/8W 

4:FXO WET FLM 2.87K OHM 1 %  l / B W  
A:FXD MET F L I  1 K  CHM 1% 1 / 8 Y  
R:VAR WU 1 K  OHM 5 %  TYPE H 1Y 
h:FXO F L U  3K OHM 0.1% 1/8W 
K:FXU F L U  6 0 0  UHM 1 %  l / b W  

R:FXO YET F L U  1.LlK OHM 1 %  1 / 8 U  
R:FXD MET FLM 10.0A OHM 1 %  118W 
R:FXD F L M  1 0 K  OHM 1 Z  l / e W  
!?:FA0 MkT FLA 4 0 A  CdH 1 %  1 / 8 U  
R:FXO F L H  80.OK OHM 1 %  1 / 8 h  

R : F X i  MET F L Y  % 2 1 K  OHM 1 %  1 / 8 U  
k:FXO MET F L M  1 K  OHM 1 %  1/8W 
h:FXD YET FLM 2.00K LHM 1 %  1/8W 
R:FXD MET F L 4  4 K  OHM 1 %  1 / 8 U  
R:FXU FLM b K  OHM 1% 1 / 8 U  

k:FXO F L U  8 0 3  OHX 0.1% 1 / 8 h  
R:FXU MET FLM 4.72K OHM 1 %  1/8W 
k:FXO ME7 FLM 4.22K OHM 1 %  1 / 8 Y  
1 C : L I N c A R  
1C:TTL L P  QUA0 2- INPT NAND GATE 

1C:TTL L P  J U A J  2 - I Y P T  NAN0 GATE 
1C:TTL 8- INPT PO3 kANG GATE 
1 C : O I G I T A L  T T L  SYNL 4 - B I T  8CO 
1C:TTL - R I P L E  3- INPUT POS h A N 0  GATE 
1C:TTL HEX INVZRTER/OQIVER W/OPEN COLL. 

I C : D I L I T A L  T T L  SYNC 4 - B I T  BCO 
1C:TTL W A C  2 - I N P T  NOR GATE 
1 C : O I b I T A L  T T L  5YYC 4 - B I T  BCO 
1C:TTL HEX I N V t R T E R / O K I V E R  #/UPEN LULL. 
I (  : T T L  QUA0 2 - I N P T  NOR GATE 

1C:TTL HEX INVERTER/ORIVER U/OPEN CClLL. 
BuARO AS5Y:RELISTER "A" 
L:FXO ELECT 2.2 U F  1 0 %  2OVCCW 
C:FXO t L E C T  2.2 UF 1 0 %  ZUVCCW 
L : F X 0  CLECT 2 - 2  U F  1 0 %  2OVCCY 



Model 86608 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr Part Number 

U 7 8 9 3 L 2 8 5 9 X  
U 7 8 9 3 L 2 8 5 9 X  
S L 1 7 1 4 5  
S L 1 7 1 4 5  
S L 1 7 1 4 5  

S L 1 7 1 4 5  
S L 1 7 1 4 5  
S N 7 4 0 0 N  
1 8 2 0 - 0 3 7 2  
1 8 2 0 - 0 3 7 2  

SN74OON 
SN7400N 
S N 7 4 0 0 N  
0 8 6 6 0 - 6 0 1 2 8  
1500225X902OA2-OYS 

RDM15F151J3C 
15LM225X90ZOA2-OYS 
0 6 9 8 - 0 0 8 2  
0 6 9 8 - 0 0 8 2  
U 7 8 9 3 L 0 1 5 9 X  

S N 7 5 4 5 l P  
SN74OON 
U b N 9 3 L 0 8 5 9  
U 6 N 9 3 L 0 8 5 9  
U 6 N 9 3 L 0 8 5 9  

U b N 9 3 L 0 8 5 9  
U 6 N 9 3 L 0 8 5 9  
C 8 6 6 0 - 6 0 1 1 2  
C0238101H203MS25-COH 
5 8 3 5 2 F 1  

5 8 3 5 2 9 - 1  
5 8 3 5 2 P - 1  
5 1 - 0 5 1 - 0 0 0 0  
8 6 0 9 1 - 2  

8 6 0 9 1 - 2  

252-15-30-300 
2 5 2 - 1  8-30-300 
2 5 2 - 1 5 - 3 0 - 3 0 0  

2 5 2 - 1  8 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  
252-18-30-300 
252-15-30-300 
2 5 2 - 1  8 -30-300 

2 5 2 - 1 5 - 3 0 - 3 0 0  
252-18-30-300 
2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1  S 3 0 - 3 0 0  
252-15-30-300 

252-  1 8 - 3 0 - 3 0 0  
252-15-30-300 
2 5 2 - 1  8-3 0-300 
2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  

0866'3-60111 
1 5 0 0 2 2 6 X 9 0 1 5 8 2 - O Y S  
0 1 8 0 -  1 7 1 4  
CM7-7683 
C M 7 - 7 6 8 3  

CM7-7683 
CM7-7683 
583529-1  
5 8 3 5 2 9 - 1  
1 8 5 4 - W 9 2  

1 8 5 4 - 0 4 9 2  
1 8 5 4 -  0 4 9 2  
1 8 5 5 - 0 4 9 2  
1 8 5 4 -  W 9 2  
1 8 5 1 - 0 4 9 2  

1854-W.92 
1 8 5 4 - 0 4 9 2  
1 8 5 4 -  G492 
1 8 5 4 - 0 4 9 2  
1 8 5 4 -  G492 

Mfr 
Code Description Reference 

Designation 

b l A 9 U 1  
A l & 9 U 2  
A l A 9 I 1 3  
b l A 9 U 4  
b l A Y U 5  

b l A 9 0 6  
b1AYO7 
b l A 9 U 8  
A l A 9 U 9  
P l A 9 U 1 0  

b l A 9 U l l  
b l A 9 0 1 2  
b l A 9 U 1 3  
P l A 1 0  
A l A l O C l  

A l A l O C 2  
b l A 1 O C 3  
b l A l O K 1  
A l A 1 0 R 7  
P l A l O l l l  

b l A l O U 2  
b lA10113 
b l A 1 G U 4  
b l A l O U 5  
b l A l O U 6  

d l A l O U 7  
b l A l O U 8  
b l A l l  
b l A 1 1 C 1  
b l A l l J 1  

b l P l l J 2  
P l A 1 1 J 3  
b l A l l J 4  
b l A l l J 5  
b l A l l J 5  

b i A l l J 6  
E l A 1 1 J 6  
blA11XA1-1 
b l A 1 1 X A l - 2  
~ l b l l ~ ~ l 0 1  

b l A l l X A 1 0 2  
C l A l l X A 2 - 1  
b l A l l X A 2 - 2  
b l A l l X . 6 3 - 1  
b l A l l X ~ 3 - 2  

4 1 A l l X A 4 - I  
A l A l l Y b 4 - 2  
P l A l l X b 5 - 1  
P l A l l X A 5 - 2  
b l A l l X A 6 - 1  

P l A l l X A b - 2  
b l A l l X A 7 - 1  
A l A i l X A 7 - 2  
b l A l l X A 8 - 1  
P l A l l X A 9 - 1  

6 1 A 1 2  
b l A 1 2 C 1  
c l i n l 2 ~ Z  
b l A l 2 O C l  
A l A 1 2 0 5 2  

i r l h 1 2 U b 3  
A l A  1 2 0 S 4  
3 1 A 1 2 J 1  
P l A 1 2 J 2  
b l A l 2 0 l  

b l A 1 2 O Z  
b l A 1 2 0 3  
8 1 A 1 2 0 4  
P l A 1 2 0 5  
P A u 1 2 U 6  

b l A 1 2 0 7  
b l A 1 2 0 8  
A l A 1 2 U Q  
d l A l 2 O l O  
b l A 1 2 0 1 2  

HP Part Number Qty 

1C:TTL DUAL 8 - d I T  S H I F T  REb. 
1C:TTL DUAL 8 - B I T  S H I F T  REG. 
1C:TTL.LOW POWER 4 - @ l T  S H I f T  K t G I S T E R  
IC:TTL.LOY POWER 4 - € I T  S H I F T  REGISTER 
1C:TTL.LOU POWER 4 - E I T  S H I F T  REGISTER 

1C:TTL.LOU POWER 4 - € I T  SHI'T REGISTER 
IC:TTL,LOW POWER k e I T  S H I F T  REGISTER 
1C:TTL OUAO 2 - I N P T  NAND GATE 
1L :TTL T R I P L E  3- INPT AND GATE 
1C:TTL T R I P L E  3- INPT AN0 GbTE 

:C:TTL QUAD 2- INPT NAND GATE 
1C:TTL QUAD 2 - I N P T  hAND GATE 

182C-0709 
1 4 2 3 - O 7 d 9  
l S 2 d - 0 6 5 9  
1 8 2 0 - 0 6 5 9  
1 8 2 0 - 0 6 5 9  

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

1820-OC54 
1 6  2 0 - 0 0 5 4  
1 8 2 0 - 0 0 5 4  
0 8 6 6 0 - 6 0 1 2 8  
0 1 8 0 - 0 1 9 7  

0 1 4 J - 0 1 9 6  
0 1 8 0 - 0 1 9 7  
3 6 9 8 - 0 0 8 2  
0 6 9 8 - 0 0 8 2  
3 2C-067 7 

1 8 2 0 - 0 5 3 5  
1 8 2 9 - n o 5 4  
1 6 2 0 - 0 6 1 4  
1 4 2 6 - 0 6 1 4  
if 2 0 - G 6 1 4  

1 L 2 0 - 0 6 1 4  
1 8 2 0 - U 6 1 4  
0 8 6 6 0 - 6 0 1 1 2  
0 1 6 0 - 3 4 5 2  
1 2 0 0 - 0 4 3 8  

1 2 0 0 - U 4 3 8  
1 2 0 0 - 0 4 3 8  
1 2 5 0 - 1 2 5 5  
1 2 5 1 - 2 3 6 1  

1 2 5 1 - 2 3 6 1  

1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 2 6  
1 2 5 1 - 2 C 3 5  

1 2 5 1 - 2 0 2 6  
1 1 5 1 - 2 C 3 5  
1 2 5 1 - 2 C 2 6  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 7 0 2 6  

1 2 5 1 - 2 3 3 5  
1 2 5 1 - 2 0 2 6  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 2 6  
1 2 5 1 - 2 0 3 5  

1 1 5 1 - 7 0 2 6  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 2 6  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  

0 8 6 6 0 - 6 0 1 1 1  
0 1 8 0 - 0 2 2 8  
0 1 8 0 - 1  1 1 4  
2 1 4 0 - 0 3 5 6  
2 1 4 0 - 0 3 5 6  

2 1 4 3 - 0 3 5 6  
21412-0356 
1 2 0 b - 3 4 3 8  
1 2 0 0 - 0 4 3 8  
1 8 5 4 - 0 4 9 2  

1 8 5 4 - 0 4 9 2  
1 8 5 4 - 0 4 9 2  
1 9 5 ' t - 0 4 9 2  
1 8 5 4 - 0 4 9 2  
1 8 5 4 - 0 4 9 2  

1 b 5 4 - 0 4 " 2  
1 8 5 4 - 0 4 9 2  
I P 5 4 - 0 4 0 2  
1 8  54- r ' r02  
1 8 5 4 - 0 4 9 2  

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

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

0 1 2 9 5  
0 1 2 9 5  

1 

1 

1 

5 

1 
1 

7 
6 9 

5 4  
8 

1 
1 7  

9 

1 8  

1C:TTL QUAD 2 - I N P T  NAND GATE 
BOARD ASSY:OIJTPLIT REGISTER 
C:FXO ELECT 2.2 I I F  1 0 0  ZOVCCW 

C:FXD Y I C A  1 5 0  P F  5 %  
C:FXD ELECT 2.2 U F  1 0 %  ZOVCCW 
R:FXD MET F L M  4 6 4  OHM 1 %  l f 8 W  
R:FXO MET FLM 4 6 4  OHM 1 %  1 / 6 4  
1C:TTL L P  BCO TO DEC. dECOCER 

1C:TTL DUAL PER1.L-IlrPT AhC DRIVER 
1C:TTL QUAD 2 - I N P T  NAND GATE 
1C:TTL DUAL 4 - B I T  L A T C H I L C U  POYER) 
1C:TTL DUAL +-BIT  L A T C H I L C h  POWER) 
1C:TTL DUAL Q-BIT  L A T C H I L C Y  POWER) 

1C:TTL DUAL 4 - 8 1 7  L A T C H t L C h  POWER) 
1C:TTL DUAL 4 - B I T  L A T C H I L C h  POWER) 
BOARD ASSY:INTERCONNECT 
C:FXD D I S C  CEH 0.02 U F  2 0 %  lOOVDCW 
S0CKET: IC 1 6  CONTACT DUAL TYPE, BROWN 

5GCKET: iL  16 COhTACT CUAL T>PEI CRChN 
S0CKET:IC 1 6  CONTACT DUAL TYPE. BROWN 
CUNNECTOR:RF JACK. SERIES SMB 
CONNECT0R:PC WRAP-POST TYPE FOR MTG. 
( 4 0  CONTACTS1 

CONNECT0R:PC URAP-POST TYPE FOR MTG. 

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

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

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

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

0 0 7 1 9  
0 0 7 7 9  
9 8 2 9 1  
0 0 7 7 9  

0 0 7 7 9  
126 LGNTACTS) 
CONNECT0R:PC EOGt  ( 2  X 1 5 1  3 0  CONTACT 
CCt4NECTOH:PC 3 6  COhTACT 
C0ANECTCR:PC EDGE I 2  X 1 5 )  3G CONTACT 

C(I1JtiECTGh:PC 3 b  CONTACT 
C0NNECTOR:PC EDGE ( 2  X 1 5 1  3 0  CONTACT 
CUNNECT0R:PC 3 6  COPrTACT 
C0NNECTOQ:PC EDGE I 2  X 1 5  1 3 0  CONTACT 
CONNECT0R:PL 3 6  CONTACT 

COhNELT0K:PC EDGE I 2  X 1 5 )  3 0  CONTACT 
CONNECT0R:PC 3 6  COhTACT 
CONNECT0R:PC FOGE I2  X 1 5 )  3 0  CONTACT 
CDNNECT0R:PC 3 6  C3NTACT 
COI~NECTOK:PC EDGE ( 2  X 1 5 1  3 0  CONTACT 

CCNNECT0P:PC 3 6  CONTACT 
Cf1NNECTnP:PC FOGE ( 2  X 1 5 )  3 0  CONTACT 
CONNFCT0R:PC 3 6  CONTACT 
CCNNECT0R:PC EDGE I 2  X 1 5 1  3 0  CONTACT 
C0NNECTUR:PC EDGE 1 2  X 1 5 1  3 0  CONTACT 

BOAR0 A5SY:NUMERIC READOUT 
C:FXO ELECT 2 2  U f  1 C b  15VOCW 
C:FXD ELECT 335 U F  1 0 %  6VCCW 
LAMP:INCANOESCENT T - 1  BULB 5 V  
LAl4P:INCAhDESCENT T-1  BULB 5 V  

L A 3 P : I  NCANDESLENT T - 1  BULB 5V 
LAMP:INCANDESCENT T - 1  BULB 5 V  
S0CKET: IC 1 6  CONTACT OUAL T Y P t .  BROWN 
SOCKET:IC 1 6  CONTACT DUAL TYPE*  t5ROMN 
TSTR:SI NPN 

TSTR:SI NPN 
TSTR:SI k P N  
TST'I:>I NPN 
TSTR:SI NPN 
TSTR:SI NPN 

TCTR:SI NPN 
TSTR:SI  NPN 
TSTP:S l  NPN 
TSTR:SI  NPN 
TSTR:SI NPN 

7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  

7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  

7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  

7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  

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

71744 
7 1 7 4 4  
0 0 7 7 9  
0 0 7 7 9  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 9 0  
2 8 4 8 0  
2 8 4 8 0  
28A 90 

2 8 4 8 0  
2 W 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  



Replaceable Parts 

Table 6-3. Replaceable Parts 

Modal 86608 

See introduction to this section for ordering information 

6-12 

Scans by ArtekMedia O 2006 

Reference 
Designation 

b l A 1 2 U 1 3  
8 l A 1 2 0 1 4  
8 1 A 1 2 0 1 5  
P l A 1 2 6 ) l b  
b l A 1 2 0 1 7  

A l A 1 2 9 1 8  
b l A 1 2 9 1 9  
A l a l Z R l  
P l A 1 2 R 2  
8 1 A 1 2 K 3  

8 1 ~ 1 2 ~ 4  
b l A l 2 R 5  
b l A 1 2 W b  
61A12.51  
b l A 1 2 S 2  

6 1 A 1 2 5 3  
A l A l 2 1 1 1  
A l A i 2 1 1 2  
81A12113 
8 1 A 1 2 U 4  

A l A l 2 U 5  
b l A 1 2 X 8 3  
b l A l 2 X A 4  
b l A 1 3  
9 1 ~ 1 3 0 ~ 1  

8 1 8 1 3 D S 2  
4 1 A 1 3 0 S 3  
8 1 A 1 3 0 S 4  
8 1 U 1 3 0 S 5  
8 1 A 1 3 T P 1  

4 1 A 1 3 T P 2  
8 1 8 1 3 T P 3  
8 1 A 1 3 T P 4  
b l A 1 3 T P 5  
A l a 1 3 T P b  

b l A 1 3 X A l  
b l A 1 3 X A 2  
8 1 A 1 3 X A 3  
8 1 A l 3 X A 4  
A l A 1 3 X 1 5  

P l A 1 4  
8 1 6 1 5  
A l A 1 5  
A 1 6 1 5  
8 1 A 1 5  

P l A l 5  
4 1 4 1 5  
A 1 8 1 5  
8 1 A l 5  
C1C15 

81C15 
b l h 1 5  
6 1 A 1 5  
b l A 1 5  
4 1 A 1 5  

L l A 1 5  
b l A l 5  
6 1 6 1 5  
6 1 A I 5  
8 l A 1 5  

6 1 L 1 5  
b l A 1 5  
8 1 x 1 5  
a l l 1 5  
L 1 1 1 5  

b l A 1 5  
A 1 6 1 5  
A l A 1 5  
A l A 1 5 J 1  
b l A l 4  

b i b 1 7  
87 
d 2 L 1  
82C7 
b 2 C 3  

Description 

TSTR:SI  NPN 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI NPN 
TSTR:SI N P h  

TSTR:SI XPN 
TSTR:SI NPN 
R:FXO F L U  1 K  OHM 2 %  1 / 8 U  
R:FXO F L U  1 K  OHM 2 %  1 / B h  
R:FXD F L U  1 6 2  OHM 2 1  1 /8W 

R:FXS FLM 16; CHM 2% I/E~I 
R:FXO F L U  1 6 2  OHM 2 1  1 /8W 
R:FXO F L M  3 4 8  OHM 2 %  1 / 8 Y  
SU1TCH:SENSITIVE SPOT S U E - F I N I A T U R E  
SU1TCH:SENSITIVE SPOT SUE-MINIATURE 

SW1TCH:SENSITIVE SPOT SUE-IIENIATURE 
1C:TTL NUMERIC D I S P L A Y  CHARACTER GEN. 
I t  :TTL NUMERIC D I S P L A Y  CHARACTER GEN. 
NUMERIC OISPLAY. S O L 1 0  STATE 
ARRAY:LIGHT E M I T T I N G  OIOilE.6 D I G I T S  

1C:DIGITAL 
S0CKET:INTEGRATEO C I R C U I T  
SOCKZT: INTEGRATE0 C I R C U I T  
BCARO ASSY:ANNUNCIATOR BLOCK 
LAWP:INCANOESCENT T-1 BULB 5 v  

LAMP:INCANOESCENT 1-1 BULB 5 V  
LAYP:INCPNCESCFNT T - 1  BULB 5 V  
LAMP:INCANJESCENT T-1 B U L ~  5~ 
LAMP:INCANOESCENT T-1  BULB 5 V  
TERHINATI0N:CRIMP LUG FOR 0.046SO P I N  

TCRMINATI0N:CRIMP LUG W R  0.04650 P I N  
TERMINATI0N:CRIMP LUG FOR 0.04650 P I N  
TERM1NATICN:CRlMP LUG FOR 0.04659 P I N  
TtRMINAT1ON:CRlMP LUG FOR 0.04650 P I N  
TERMINAT1CN:CRIMP LUG FOR 0.04650 P I N  

COl4NECTOR:SINGLE CCNTACT 
CONt4ECTOR:SINGLE CONTACT 
CONNECT0R:SINGLE CCNTACT 
C0NNECTOR:SINGLk CONTACT 
CONNECT0R:SItiGLE CONTACT 

SWITCH ASSY :SWEEP 
SWITCH ASSY :KEYBOARD 
SCREU:RNO HO SLOT OR 4 - 4 0  X 0.500" L G  
SPAING 
UPPEh DECK 

LUUER DECK 
F L I P P E R  
ACTUATOR 
KEY :DEC P O I N T  
KEY:NUMBER 1 

KEY NUMBER 2 
KEY NUMBER 3 
KEY NUMSER 4 
KEY NUMBER 5 
K E Y  NUMBER 6 

KEY NUNBER 7 
I(CY NUMBER 8 
KEY NUM8ER 9 
KEY NUYBER 0 
KEY:CLEAR KEYBOARD 

KEY:STEP UP 
KEY:STEP D3WM 
KEY:SUEEP WIDTH 
KtY:CONTROL FREQUENCY 
KEY:HZ 

KEY:MHZ 
KEY :KHz 
KEY :GHZ 
S0CKET:IC 1 6  CGNTACT DUAL TYPE. BROWN 
SWITCH ASSY:MANUAL MODE 

TUNFK ASSY:MAhUAL MOO€ 
BOARD ASSY:INTERCONNECTIOh 
C:FXO L t R  1 0 0 0  PC 1 0 %  250VOCW 
C:FXD CER 1 0 0 0  PF I O Z  250VOCW 
C:FXD CER 1 0 0 0  P F  1 0 %  250VDCU 

HP Part Number 

1 6 5 6 - G 4 9 2  
1 8 5 4 - 0 4 9 2  
1 8 5 4 - 0 4 9 2  
1 3 5 4 - 0 4 9 2  
1 6 5 4 - 0 4 F 2  

1 8 5 4 - 0 4 9 2  
1 8 5 4 - 0 4 9 2  
0 6 9 8 - 7 2 3 6  
(3696-7236 
0 6 9 0 - 7 2 1 7  

0 6 7 8 - 7 x 7  
C 6 9 8 - 7 2 1 7  
0 6 9 8 - 7 2 2 5  
3 1 0 1 - 0 1 3 7  
3 1 0 1 - 0  1 3 7  

3 1 0 1 - 0 1 3 7  
1 8 2 0 - 0 5 7  1 
1 8 2 0 - 0 5 7 1  
1 9 9 0 - 0 3 1 5  
1 9 9 0 - 0 3 1 1  

1 8 2 0 - 0 6 3 5  
1 2 0 0 - 0 4 8 1  
1200-0481 
0 8 6 6 0 - a 0 1 5 9  
22 r c - r 0 7 5 6  

2 1 4 0 T 0 3 5 6  
2 1 4 - 0 3 5 6  
2 1 4 0 - 0 3 5 6  
2 1 4 0 - 0 3 5 6  
0 3 6 2 - 0 0 6 3  

0 3 6 2 - 0 0 6 3  
0 3 6 2 - 0 0 6 3  
0 3 6 2 - 0 0 6 3  
0 3 6 2 - 0 0 6 3  
0 3 6 2 - 0 0 6 3  

1 2 5 1 - 1 5 5 6  
1 2 5 1 - 1 5 5 6  
1 2 5 1 - 1 5 5 6  
1 2  51-1 5 5 6  
1 2 5 1 - 1 5 5 6  

0 8 6 6 & 6 0 1 1 4  
0 8 6 6 0 - 6 0 1 1 3  
0 5 7 0 - C 3 3 1  
5001-C 1 0 9  
5040-0364 

W 4 0 - 6 3 6 5  
5 0 4 0 - 0 3 6 6  
5 0 4 0 - 0 3 6 7  
5 0 4 0 - 6 9 0 1  
5 0 4 - b S 0 2  

5G4G-6903 
5 0 4 0 - 6 9 0 4  
5C 4 3 - 6 9 5 5  
5 0 4 0 - 6 9 0 6  
5 0 4 0 - 6 9 0 7  

5 0 4 C - 6 9 0 8  
5 0 4 6 6 9 0 9  
5 0 4 0 - 6 9 1 3  
5 G 4 0 - 6 9 1 1  
5 0 4 0 - 6 9 1 2  

5040-6,913 
CCCC-6914 
5 0 4 0 - 6 9 1  5 
504C-0016 
5 0 4 0 - 6 9 1 7  

5 0 4 3 - 6 9 1 8  
5 0  40-6  9 1 9  
5 0 4 0 - 6 9 2 0  
12OC-0438 
OCb6 l ) -60115 

O D 6 6 6  Lii123 
r)dbhO- h 0 0 2 0  
U l o O - 3 4 5 6  
0 1 6 0 - 3 4 5 6  
0 1  6 0 - 3 4 5 6  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 1 ~ 8 0  
2 8 4 8 0  
2 8 4 8 0  
9 1 9 2 9  
9 1 9 2 9  

9 1 9 2 9  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
7 1 7 4 1  

7 1 7 4 4  
71744 
71744 
71744 
00000 

00000 
00000 
00000 
00000 
00000 

0 0 7 7 9  
0 0 7 7 9  
0 0 7 7 9  
0 0 7 7 9  
0 0 7 7 9  

2 8 4 8 0  
2 8 4 8 0  
0 0 0 0 0  
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
0 0 7 7 9  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
5 6 2 8 9  
5 6 2  8 9  
5 6 2  85 

Qty 

3 

1 

2 

1 
1 

1 
2 

1 

6 

5 

1 
1 

1 2  
4 
4 

4 
20 
2 0  
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

1 

1 
1 

3 0  

Mfr Part Number 

1 8 5 4 - 0 4 9 2  
1854-0492 
1854-0192 
1 8 5 4 - 0 4 9 2  
1 8 5 4 - 0 1 9 2  

1854-0492 
1 8 5 4 -  0 5 9 2  
0 6 9 8 - 2 2 3 6  
0 6 9 8 - 7 2 3 6  
0 6 9 8 - 7 2 1 7  

0 6 9 8 - 7 2 1 7  
0 6 9 8 - 7 2 1 7  
0 6 9 8 - 7 2 2 5  
1 S X l - T  
l S X 1 - T  

1 SX1-T 
1 8 2 0 - 0 5 7 1  
1 8 2 0 - 0 5 7 1  
1 9 9 0 - 0 3 1 5  
1990-0311 

1 8 2 0 - 0 6 3 5  
1200-0481 
1 2 0 0 - 0 4 8 1  
0 8 6 6 0 - 6 0 1  5 9  
c n 7 - 7 6 8 3  

CM7-7683 
CM7-7683 
CM7-7683 
(3117-7683 
000 

0 6 0  
0 8 0  
0 8 0  
080 
0 8 0  

2 - 3 3 0 8 0 8 - 8  
2 - 3 3 0 8 0 8 - 8  
2-330808-8 
2--330808-8 
2 - 3 3 0 8 0 8 - 8  

0 8 6 6 0 - 6 0 1 1 4  
0 8 6 6 0 - 6 0 1 1 3  
080 
5001-0109 
5 0 4 0 - 0 3 6 4  

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

5 0 4 0 - 6 9 0 3  
5 0 4 0 - 6 9 0 4  
5 0 4 0 - 6 9 0 5  
M 4 0 - 6 9 0 6  
5 0 4 0 - 6 9 0 7  

5 0 4 0 - 6 9 0 8  
5 0 4 0 - 6 9 0 9  
5 0 4 0 - 6 9 1 0  
5 0 4 0 - 6 9 1 1  
5 0 4 0 - 6 9 1 2  

5 0 4 0 - 6 9 1 3  
5 0 4 0 - 6 5 1 4  
5 0 4 0 - 6 9 1 5  
5 0 4 0 - 6 9 1 6  
5 0 4 0 - 6 9 1 7  

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

0 8 6 6 0 - 6 0 1 2 3  
0 8 6 6 0 - 6 0 0 2 0  
C067F251F102KS22-CDH 
COb7FZSlF102KS22-CDH 
C067F251F102KS22-CDH 
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Scans by ArtekMedia O 2006 

Mfr Part Number 

C067F251F102KS22-CDH 
C067F251F102KS22-COH 
C 0 6 7 F 2 5 1 F l 0 2 K S 2 2 - C O H  
C 0 6 7 F 2 5 1 F l 0 2 K S 2 2 - C O H  
C067F251F102KS22-COH 

C 0 2 3 F l O l F 1 0 3 L S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C067F251F lOZKS22-CDH 

C067F251F102KSZZ-COH 
C067F251F102KS22-CDH 
C067F251F102KS22-COH 
C 0 6 7 F 2 5 l F 1 0 2 K S 2 2 - C O H  
C067F251F102KS22-COH 

C 0 6 7 F 2 5 1 F l O 2 K S 2 2 - C O H  
C 0 6 7 F 2 5 1 F 1 0 2 K S 2 2 - C O H  
C O 2 3 F l O l F 1 0 3 L S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C067F251F102KS22-COH 
CO67F251F102KS22-COH 
C067F251F102KSZZ-COH 
C023F101F103ZS22-COH 

C 0 2 3 F l O l F 1 0 3 Z S Z 2 - C D H  
C 0 2 3 F l D l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C067F251F102KS22-COH 
C 0 6 1 F 2 5 1 F l 0 2 K S 2 2 - C O H  

C067F251F102KS22-CDH 
C067F251F102KS22-COH 
C067F251F102KS22-COH 
C067F251F102KS22-CDH 
C067F251F lOLKS22-CDH 

C067F251F102KS22-COH 
C067F251F lO2KS22-COH 
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 Z - C D H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
5 1 - 0 5 1 - 0 0 0 0  
5 1 - 0 5 1 - 0 0 0 0  
5 1 - 0 5 1 - 0 0 0 0  
5 1 - 0 5 1 - 0 0 0 0  

0 8 6 6 0 - 6 0 0 8 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  
252-15-3C-300 
2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  

2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  
252-15-30-300 
2 5 2 - 1 5 - 3 0 - 3 0 0  

252-15-30-300 
252-15-30-300 
2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  

2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 5  
2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  

2 5 2 - 1 5 - 3 0 - 3 0 0  
2 5 2 - 1 5 - 3 0 - 3 0 0  
252-15-30-300 
252-15-30-300 

1 9 2 P 2 2 2 9 2 - P T S  
1 ~ o o ~ ~ ~ ~ ~ o 2 o ~ ~ - ~ v ~  
150D225X9020PZ-DVS 
150D225X9020A2-OVS 
0 1 8 0 - 1 7 4 6  

Mfr 
Code 

5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2  8 9  
5 6 2  8 9  
5 6 2  8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

5 6 2 8 9  
9 8 2 9 1  
9 8 2 5 1  
9 8 2 9 1  
9 8 2 9 1  

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

7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  

7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  

7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  

7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  
7 1 7 8 5  

5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
2 8 4 8 0  

Description 

C:FXD CFR 1 0 0 0  PF 1 0 9  25OVCCW 
C:FXD CER 1 0 0 0  PF 1 0 1  250VDCW 
C:FXD CER 1 0 0 0  PF 1 0 %  250VOCW 
C:FXD CER 1 0 0 0  PF 1 0 %  250VOCU 
C:FXD CER lODO PF 1 0 %  25OVGCY 

C:FXO CER 0.01 UF +80-20% lOOVOCW 
C:FXD CER 0.01 UF + 8 0 - 2 0 %  lOOVOCW 
C:FXO CER 0.01 UF + 8 0 - 2 0 9  lOOVOCW 
C:FXD CER 0.01 UF +80-20% lOOVOCU 
C:FXD CER 1 0 0 0  PF 1 0 X  25OVCCW 

C:FXO CER 1 0 0 0  PF 1 0 %  25OVDCd 
C:PXD CER 1 0 0 0  PF 1 0 9  250VOCW 
C:FXG CER 1 0 0 0  P F  1 0 9  250VOCY 
C:FXD CER 1 0 0 0  PF 1 0 1  250VDCW 
C:FXD CER 1 0 0 0  P F  1 0 %  250VDCW 

C:FXO CER 1 0 0 0  PF 101 250VDCU 
C:FXD CER l 0 O U  P F  101 250VOCW 
C:FXO CER 0.01 U F  +8O-201 lOOVDCW 
C:FXD CER 0.01 UF + 8 0 - 2 0 9  1OOVOCY 
C:FXO CER 0.01 U F  +80-209 lOOVOCU 

C:FXD CER 0.01 UF +&C-209 lOOVoCU 
C:FXQ CER l a 0 3  PF 1 0 %  25UVDCW 
C:FXO CER 1 0 0 0  P F  1 0 %  ZSOVOCW 
C:FXD CER 1 0 0 0  P F  1 0 9  250VOCW 
L:FXb CEH 0.01 U F  +8O-209 lOOVDCY 

L:FXD CER 0.01 UF +80-20% lOOVOCW 
C:FXO CER 0.01 UF +80-20% lOOVOCW 
C:FXD CER 0.01 UF +80-20% lODVOCW 
C:FXO i E R  1 0 0 0  PP 1 0 1  2JOVOCd 
C:FXO CER 1 0 0 0  PF 1 0 %  250VDCU 

C:FXO CER 1 0 0 0  PF 101 250VCCU 
C:FXD CER 1 0 0 0  PF 1GY 250VOCY 
C:FXD CER 1 0 0 0  P F  1 0 9  2 5 3 V J C Y  
C:FXO CER 1 0 0 0  P F  1 0 2  25OVOCY 
L :FXD CER 1 0 0 0  PF 10% 250VOCW 

C:FXD CE6 1 0 0 0  PF 1 0 9  251VCCY 
C:FXll CER 1 0 0 0  P F  1 0 %  250VOCW 
C:FXD CER 0.01 U F  +80-20Z 1OOVDCW 
C:FXD CER 0.01 UF + 8 0 - 2 0 9  lOOVDCU 
C:FXD CER 0.01 UF +8O-209 lOOVOCU 

C:FXD CER 0.01 UF + 8 0 - 2 0 9  lOOVOCU 
CDNNECT0R:RF JACK*  S E R I E S  SUB 
CONNECT0R:RF J A C K *  S E R I E S  SUB 
CONt4ECTOR:RF JACK, S E R I E S  SUB 
COkhECT0K:RF JACK. S E R I E S  S u b  

CABLE ASSY:GRAY 
COh'NtCl0d:PC EDGE ( 2  X 1 5 )  3 0  CONTACT 
COVNFCT0P:PC EDGF ( 2  X 1 5 )  3 0  CONTACT 
CONNECT0K:PC EDGE ( 2  X 1 5 1  3 0  CONTACT 
L L N N t i i U d : P L  t u d  1 2  X 1 5 )  35 CONTACT 

C0NNECTOR:PC EDGE ( 2  X 1 5 1  3 0  CONTACT 
CCNNECT0K:PC E O i i  (2 X 1 5 1  3 3  CONTACT 
C0NNtLTGR:PC EDGE ( 2  X 1.51 3 0  CONTACT 
CCNNECT0R:PC EDGE ( 2  X 1 5 1  3 0  CONTACT 
CONNtCT0R:PC EDGE 1 2  X 1 5 1  3 0  CONTACT 

CPNNECT0R:PC EDGF ( 2  X 1 5 1  3 0  CONTACT 
CUNNECT0R:PC EDGE I 2  X 1 5 )  3 0  CONTACT 
C0NNECTOR:PC ED6E ( 2  X 1 5 1  3 0  CONTACT 
CONNECT0R:PC EDGE I 2  X 1 5 1  3 0  CONTACT 
C0NNECTOR:PC EDGE ( 2  X 1 5 1  3 0  CONTACT 

CONNECT0R:PC EOGE 1 2  X 1 5 1  3 0  CONTACT 
CONNECT0R:PC EDGE ( 2  X 1 5 1  3 0  CONTACT 
CDNNECT0R:PC EOGE ( 2  X 1 5 1  3 0  CONTACT 
CONIIECT@R:PC EDGE (2 X 1 5 1  3 0  CONTACT 
CONNECT0R:PC EDGE 1 2  X 1 5 1  3 0  CONTACT 

CDNN5CTDR:PC EDGE ( 2  X 1 5 1  3 0  CONTACT 
CONNECT0R:PC EDGE 1 2  X 1 5 1  3 0  CONTACT 
CCF!NECYOF:PC ECGE ( 2  X 1 9 1  3 C  CCNTPCT 
CCNNECT0R:PC EDGE 1 2  X 1 5 1  3 0  CONTACT 

C:FXO MICA MY O.Oi222 U F  1 0 1  2iiOVDCW 
C:FXD ELECT 2.2 UF 1 0 %  zovccw 
C:FXO ELECT 2.2 U F  1 0 %  ZOVOCW 
C:FXD ELECT 2.2 UE 1 0 1  2OVOCW 
C:FXJ ELECT 1 5  UF 1 0 %  2OVOCW 

Reference 
Designation 

P2C4 
B l C 5  
P2C6 
J 2 C 7  
b2C8 

P 2 C 9  
P 2 C 1 0  
b 2 C l l  
P 2 C 1 2  
1 2 C 1 3  

b 2 C 1 4  
i 2 C 1 5  
d 2 C 1 6  
P 2 C 1 7  
P 2 C 1 8  

A2C19 
1 2 C 2 0  
P 2 C 2 1  
P 2 C 2 2  
P 2 C 2 3  

P 2 C 2 4  
A L L 2 5  
b 2 C 2 6  
A2C27 
AZC28 

P 2 C 2 9  
P2C.30 
P 2 C 3 1  
P 2 C 3 2  
A2C43 

A 2 C 3 4  
P 2 C 3 5  
1 2 C 3 6  
P i c 3 7  
6 2 ~ 3 6  

b 2 L 3 9  
A2C40 
P 2 C 4 1  
A2C42 
P 2 C 4 3  

P 2 C 4 4  
P 2 J 1  
P 2 J 2  
b 2 J 3  
P 2 J 4  

P2W 2 
AZXA8 
PZXAR 
P2XA9 
P ~ X P A U  

P Z X L l D  
P 2 X A l l  
b 2 X A l I  
P2XA12 
bZXA12 

4 2 x 6 1 3  
A2XA13 
P 2 X P 1 4  
b 2 X A 1 4  
P 2 X A 1 5  

A2X&15 
P 2 X A 1 6  
b 2 X A 1 6  
b Z X A 1 7  
P 2 X L 1 7  

b 2 X A l R  
P 2 X A l 8  
P 2 X U l Y  
A2X019 
A 3 A l  

l > A l C l  
~ 3 ~ 1 ~ 2  
b 3 P l C 3  
b 3 A l C +  
A 3 A l C 5  

HP Part Number 

0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  
0 1 & - 3 + 5 6  
5 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  

0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
01 6 0 - 3 4 5 6  

01 6 0 - 3 4 5 6  
0 1 6 0 - 3 ~ 5 6  
0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  

0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  

G 1 6 0 - 2 0 5 5  
0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 9 6  
0 1 6 0 - 3 4 5 6  
0 1 6 0 - 2 0 5 5  

0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 9 5 5  
0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  

0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  
0 1 M ) - 3 4 5 6  

0 1 6 0 - 3 4 5 6  
0 1 6 0 - 3 4 5 6  
u 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  

U i 6 0 - 2 0 5 5  
1 2 5 0 - 1 2 5 5  
1 2 5 0 - 1 2 5 5  
1 2 5 0 - 1 2 5 5  
1 2 5 0 - 1 2 5 5  

3 8 6 6 0 - 6 0 0 8 0  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  
A L D A - L U S ~  

1 2'1-'135 
1 2 5 1 - 2 5 3 5  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  

1 2 5 1 - 2 C 3 5  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  

1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 C 3 5  
1 2 5 1 - 2 0 3 5  

1 2 5 1 - 2 0 3 5  
1 2 5 1 - 2 5 3 5  
1251-,635 
1 2 5 1 - 2 0 3 5  

0 1 6 0 - 0 1 5 4  
O L ~ P - ~ I F ~  
0 1 8 0 - 0  1 9 7  
0 1 8 0 - U 1 9 7  
O l C 3 - 1 7 4 6  

Qty 

1 5 9  

2 

1 

3 

3 



Replaceable Parts - 

Table 6-3. Replaceable Parts 

Model 8660B 

See introduction to this section for ordering information 
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Scans by ArtekMedia O 2006 

Mfr 
Code 

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

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

0 1 2 9 5  
0 1 2 9 5  
7 1 7 8 5  
0 0 7 7 9  

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

5 6 2 8 9  
5 6 2  8 9  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 % 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 6 6  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

Reference 
Designation 

1 3 A l C b  
b 3 A l C ~ 1  
b 3 A l L R 2  
b 3 A 1 0 1  
b 3 A l U 2  

A 3 A l U 3  
A 3 8 1 0 4  
b 3 A l R 1  
4 3 A l R 2  
A 3 A l R 3  

4 3 A l h 4  
A 3 A l U 5  
A3A1R6 
b 3 A l H 7  
b 3 A l K 6  

L 3 A l P 9  
D 3 A l R 1 0  
P 3 A l K 1 1  
A 3 A l R 1 2  
P 3 A l H 1 3  

6 3 A l h 1 4  
6 3 ~ 1 7 1 5  
1 3 A l R 1 6  
b 3 A l R 1 7  
b 3 A l k l H  

b 3 A l n l Y  
A 3 A l R Z O  
C3P IU: 
A 4 A l U Z  
PX 1 U 3  

A 3 A l U 4  
b 3 A 1 0 5  
P 3 A l U b  
D 3 A l U 7  
P 3 A I l I R  

P 3 i r i l l Y  
P3A11110 
A 3 A l X A l  
P 3 P l X P 7  
L 3 C i X h 2  

P 3 A l X A 3  
P 3 A 1 X A 4  
P 3 a l X A 5  
A4A2 
P 3 C Z C l  

b 3 n i C P  
A 3 u ~ C 3  
L 3 A Z C 4  
A 3 A 2 0 1  
bSALU2 

A 3 A L K 1  
r 4 4 2 h 7  
b 3 A 2 K 3  
b 3 L 2 R 4  
" 3 A 2 k 5  

b 3 A 2 Y b  
A3uLR7 
P 3 b 2 P H  
131.LRY 
A ~ A L U ~ U  

P ~ A Z R ~ ~  
4 3 i i 7 P 1 2  
b 3 A 2 U 1 3  
D 3 A Z h l 4  
0 3 8 2 K 1 5  

L 3 A L K 1 6  
d 3 r Z K 1 7  
b > A L R l d  
P3AZHA9 
A3b2KZO 

b312N.21 
b 3 1 2 R 2 2  
A 3 4 2 K 2 3  
A3c l K 2 4  
0 3 4 7 H 2 5  

Mfr Part Number 

1 5 0 0 6 8 4 X 9 0 3 5 A Z - O Y S  
1 9 0 2 - 3 0 5 9  
F O G 1 0 8 8  
1 8 5 3 - 0 0 2 0  
1854-0071 

1 8 5 4 - 0 0 7 1  
1854-0071 
0 6 9 8 - 3 1 5 7  
0 6 9 8 - 3 1 5 7  
0 6 9 8 - 3 4 3 5  

0 6 9 8 - 3 4 3 5  
0 7 5 7 - 0 2 7 9  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - O W 2  

0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 5 4 2  
0 7 5 7 - 0 3 9 9  
0 7 5 7 - 0 3 9 9  
0 7 5 7 - 0 3 9 9  

0 7 5 7 - 0 3 9 9  
0 7 5 7 - 0 3 9 9  
0 7 5 7 -  0 3 9 9  
0 7 5 7 - 0 3 9 9  
0 7 5 7 - 0 3 9 9  

0 7 5 7 - 0 3 9 9  
0 7 5 7 - 0 2 7 8  
S N 7 4 0 4 N  
S N 7 4 7 h N  
S N 7 4 2 0 N  

S N 7 4 0 0 N  
S N 7 4 4 2 N  
S N 7 4 0 2 N  
S N 7 4 0 2 N  
1 8 2 0 - 0 2 0 7  

S N 7 4 5 0 N  
S N 7 4 5 0 N  
2 5 2 - 1 2 - 3 W 3 0 0  
8 6 0 9 1 - 2  

3 V H l 8 / 1 J N S  
2 5 2 - 1 2 - 3 0 - 3 0 0  
3 V H 1 8 / 1 J N S  
0 8 6 6 0 - 6 0 0 2 9  
150D225X9020A2-OYS 

1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  
0 1 6 0 - 2 2 1 9  
1 8 5 4 - 0 0 7 1  
1 8 5 4 - 0 0 7 1  

0 7 5 7 - 0 4 2 1  
0 6 9 8 - 3 4 4 5  
0 7 5 7 - 0 2 7 9  
0698-3445 
0698-34*5  

0 6 9 8 - 3 M 5  
0 6 9 8 - 3 4 4 5  
0 7 5 7 - 0 2 7 9  
0 7 5 7 -  0 4 2 1  
0757-0421 

0 7 5 7 - 0 4 2 1  
0 7 5 7 - 0 4 2 1  
0 6 9 8 - 3 4 4 5  
0 6 9 & U 4 5  
0 6 9 8 - 3 4 4 5  

0 6 9 8 - 3 4 4 5  
0 7 5 7 -  O S Z l  
0 7 5 7 - 0 4 2 1  
0 7 5 7 - 0 4 2 1  
0 7 5 7 - 0 4 2 1  

0 7 5 7 - 0 4 1 6  
0 7 5 7 - 0 2 7 9  
0 7 5 7 - 0 2 7 9  
0 7 5 7 - 0 2 7 9  
0 7 5 7 - 0 4 2 1  

Qty 

1 
1 

7 

2 

3 4  

13 

6 

A 

L 

3 

4 

1 

1 

2 9  

3 3  

HP Part Number 

03 8 0 - 0 3 7 3  
1 9 3 2 - 3 0 5 9  
1 9 0 1 - 0 0 4 0  
1 8 5 3 - 0 0 2 0  
1 8 5 4 - 0 0 7 1  

1E54-CC71 
1 8 5 4 - 6 0 7 1  
0 6 9 8 - 3 1 5 7  
0 6 9 8 - 3 1 5 7  
0 6 9 6 - 2 + 3 5  

OhYd-5*35 
0 7 5 7 - 0 2 7 9  
0 7 5 7 - 0 4 4 2  
07 5 7 - 0 4 s 2  
0 7  57- 3 4 4 2  

0 7  5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 3 3 5  
0 7 5 7 - 0 3 9 9  
C7 5 7 - 0 3 9 9  

0 7 5 7 - 0 3 9 9  
0 7 5 7 - 0 3 9 1  
C755-(r35'r  
0 7 5 7 - 0 3 9 9  
0 7 5 7 - 0 3 9 9  

0 7 5 7 - 0 3 9 9  
0 7 5 7 - 0 2 7 6  
1 8  2 0 - ~ 1 7 4  
1 8  2 0 - 0 0 7 7  
l a i c - 9 0 6 9  

182C-0054 
1 1 2 0 - 3 2 1 4  
l t 1 2 0 - 0 3 2 6  
1 8 2 0 - 0 3 2 8  
1 C 2 0 - 0 2 0 7  

1 8  2 0 - 9 0 7 2  
1 8  2 0 - 0 0 7 2  
1 2 5 1 - 1  6 2  6 
1 2 5 1 - 2 2 6 :  

1 2 5 1 - 2 6 6 3  
1251.-1626 
1 2 5 1 - 2 6 6 3  
0 8 6 6 0 - b u 0 2 9  
J 1 8 3 - 0 1 9 7  

9 1 8 0 - 0 1 9 7  
0180-01 '37  
0 1 6 0 - 2 2 1 9  
1 8 5 4 - 0 0 7 1  
1 5 5 4 - 3 3 7 1  

0 7  57-C42 1 
3 6 9 C - 3 4 4 5  
0 7 5 7 - 0 2 7 9  
0 6 9 8 - 3 4 4 5  
r )o3S-3445 

0 6 9 P - 3 4 4 5  
0 6 9 3 - 3 4 4 5  
3 7 5 7 - 0 2 7 $  
i 7  5 7 - 0 4 2 1  
015/ -0421 

c ; : ~ - c ~ P I  
07 57-G4Z1 
G 6 9 F - 3 4 4 5  
0 6 9 8 - 3 4 4 5  
0 6 9 8 - 3 4 4 5  

0 6 0 8 - 3 4 4 5  
C 7 5 7 - 0 4 2 1  
0 7 5 7 - 0 4 2 1  
07 5 7 - 0 4 2 1  
C 7 5 i - 0 4 2 1  

0 7 5 7 - 9 4 1 6  
0 7 5 3 - 0 2 7 9  
11757-11279 
C75'-0.J7 3 

2 7 5 7 - 4 2 1  

Description 

C:FXO ELECT J.6a U i  1 0 1  3SfOCW 
O l O O t  8REAKOOUN:SILICON 3.83V 5 1  
D I 0 D E : S I L I C O N  JOMA 3 0 Y V  
TSTR:SI PNPISELECTEO FROM t N 3 7 0 2 1  
TST?.:SI NPNISELECTEO FROM 2 N 3 7 0 4 1  

TSTR:SI NPNISELECTEO FRO# 2 N 3 7 0 4 1  
TSTR:SI NPNtSELECTED FROM 2 1 3 7 0 4 1  
R:FXO MET FLM 19.bK OHM 1I 1 1 8 Y  
PZFXD :4iT FLM 19.6K OHM 1 %  1/8W 
R:FXD MET FLM 38.3 OHM 1 %  1/8W 

K : t X D  MET FLM 38.3 OHM 1 %  1/8W 
K:FXD MET FLM 3.16K OHM 1 %  1 / 8 Y  
R:FXD MET FLM 10.OK OHM 1 %  l l 8 W  
I::FXD t4ET F L t l  10.OK OHN 1 %  1 / 8 Y  
R:FXU NET F L M  10.OK OHM 1 %  118W 

R:FXD MET FLM 10.GK OHM 1 %  1 / 8 Y  
R:FXD MET FLM 10.OK CHM 1 X  1 1 8 U  
R:FXD MET FLY 82.5 OHM 1 %  l / a ~  
R:FXO WET FLM 82.5 OHM 1 %  1 / 8 Y  
R:FXO MET F L M  82.5 OHM 1 %  1 / 8 Y  

R:FXD MET F L M  82.5 OHM 1 %  1/8W 
P:FXD '4ET F L Y  82.5 OHM 1 %  l l 8 W  
P:FXD MET FLM 62.5 OHM 1 %  1/8W 
R:FXO MET FLW 82.5 OHM 1 %  1/8W 
R:FXO MET F L 7  82.5 OHM 1 %  1/8W 

K:FXD MET FLM 32.5 OHM 1% l l 8 W  
R:FXO MET FLM 1.78K OHM 1 %  1 / 8 3  
1 L : T T L  HEX INVERTER 
1C:TTL DUAL 0 F / F  
1C:TTL DUAL 4 - I N P T  PUS NAND GATE 

1C:TTL QUA0 2 - I N P T  NAhO GATE 
1C:TTL BCO TO OEC. OECOOER 
1C:TTL OUAO 2 - I N P T  NOR GATE 
1C:TTL QUAD 2- INPT NOR GATE 
1C:TTL MONOSTABLE MULT l V I 8 R A T O R  

1 L : T T L  OUAL 2W 2- INPT AF(O/GR &ATE 
1C:TTL DUAL 2W 2-INPT ANO/CR GATE 
CONNECT0R:PC I 2  X 1 2 1  2 4  CONTACT 
CONNECT0R:PC WRAP-POST TYPE FOR MTG. 
1 4 0  CONTALTSI  

CONNECTOP PC EDGE12 X 1 8 1 3 6  CONTACT 
CClNNECT0R:PC I 2  X 1 2 1  2 4  CCNTACT 
CONNECTOR PC E O G E t 2  X 1 8 1 3 6  CONTACT 
BOARD ASSY:OIGITAL I N T  RR 
C:FXO ELECT 2.2 U F  1 0 %  ZOVDCW 

C:FXD ELECT 2.2 U F  1 0 %  ZOVOCW 
C:FXD t L E C T  2.2 UF 1 0 %  ZOVCCW 
C:FXO M I C A  1 1 0 0  PF 5 %  
TSTR:SI NPNISELEZTEO FROM 2 N 3 7 0 4 1  
TSTR:SI NPNISELELTEO FROM 2 1 3 7 0 4 1  

R:FXO MET FLM 8 2 5  OHM 11 1/8W 
K:FXO Y t T  FLM 3 4 8  OHM 1% 1 / 8 Y  
R:FXLI MET FLM 3.1bK OHM 1 %  1/8W 
R:FXO AIL: FLM 3 4 8  OHM 1 %  1 /8W 
R:FXD M ~ T  FLM 3 4 8  OHM 19 1 / 8 ~  

R:FXO MET FLM 3 4 8  OHM 11 1 / B Y  
R:FXO MET FL'4 3 4 8  OHM 1% 1 / 8 3  
R:FXD MET FLM 3.16K OHM 1 %  1/8W 
R:i-XU MET F L 4  8 2 5  OHM 1% 1/8W 
R:FXO MET FLM a 2 5  OHM 1 %  i / e u  

P : F X ~  MET FLM 8 2 s  OHM 1 %  w e n  
L:FXD ME; F L H  8 2 5  CHY 1 %  1/EW 
R:FXO MET FLM 3 4 8  OHM 1 %  1 E 8 U  
R:FXO YET FLM 3 4 8  OHM 1 %  1/8W 
R:FXU MET FLM 3 4 8  OHM 1 X  1 /8W 

R:FXD MET FLM 3 4 8  CHM 1 %  1 /8W 
U:kXO M t T  I-LM 8 2 5  U t i ~  1 %  1 / 6 *  
R:FXO MET F L Y  8 2 5  OHM 1 %  1 / 8 d  
R:FXO 1 E T  F L Y  8 2 5  OHM 1 %  1/8W 
R:FXD MET F L M  8 2 5  CHM 1 X  1/8W 

R:FXO MET FLM 5 1 1  OHM 1 %  1/8W 
R:FXD rtET F L Y  3.16K OHh 1 %  1 / 8 H  
K:FXO MET F L Y  3.16K OHM 1 %  1 / 8 h  
R:FXO MET FLY  3 . 1 0 ~  OHM 1 %  1 / 8 ~  
9,:FXD MET FLM 8 2 5  OHM 1 %  1/8W 



.. 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 
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Scans by ArtekMedia O 2006 

Mfr Part Number 

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

S N 7 4 0 0 N  
S N 7 4 7 5 N  
MC858P 
S N 7 4 7 5 N  
0 8 6 6 0 - 6 0 0 2 5  

5 1 - 0 5 1 - 0 0 0 0  
5 1 - 0 5 1 - 0 0 0 0  
08660-60042 
2425-GOO-X5V-502P 
2 4 2 5 - 0 0 0 - X 5 V - 5 0 2 P  

2425-000-X5V-502P 
2 4 2 5 - 0 0 0 - X 5 V - 5 0 2 P  
2425-0OU-X5V-502P 
2425-000-XSV-502P 
2425-000-X5V-502P 

2 ~ 2 5 - 0 0 0 - X 5 V - 5 0 2 P  
2425-COO-XSUO-102Z 
2425-000-XSV-502P 
2425-OOU-X5UO-l02Z 
2425-000-X5V-502P 

2 4 2 5 - 0 0 0 - X 5 U 0 - 1 0 2 2  
2 4 2 5 - 0 0 0 - X 5 V - 5 0 2 P  
2425-000-X5UO--102L 
2 4 2 5 - 0 0 0 - X 5 V - 5 0 2 P  
2425-000-X5UO- l02Z 

2425-0O+X5V-502P 
2 4 2 5 - 0 0 0 - X 5 U O - l 0 2 Z  
2425-000-X5V-502P 
2 4 2 5 - 0 0 0 - X 5 V - 5 0 2 P  
2425-000-XSV-502P 

1104/0 
1 1 0 4 / 0  
1 1 0 4 / 0  
1 1 0 4 / D  
1 1 0 4 / 0  

1 1 0 4 / D  
1 1 0 4 / 0  
l l O 4 l D  
1 1 0 4 / 0  
1 1 0 4 / D  

1 1 0 4 / 0  
1 1 0 4 / 0  
1 1 0 4 l D  
1 1 0 4 / D  
0 8 6 6 0 - 6 0 0 5 0  

0 8 6 6 0 - 6 0 0 6 3  
C 8 6 6 0 - 6 0 0 5 5  
0 8 6 6 0 - 0 0 0 1 4  
0 8 6 6 0 - 0 0 0 1  5 
0 8 6 6 0 - 0 0 0 1 6  

0 8 6 6 0 - 0 0 0 1 7  
0 8 6 6 0 - 0 0 0 1 8  
0 8 6 6 0 - 0 0 0 1 9  
0 8 6 6 0 - 0 0 0 2 0  
0 8 6 6 0 - 0 0 0 6 3  

0 8 6 6 0 - 6 0 0 0 3  
R O M l 5 F l O l J 3 C  
1 5 0 0 6 8 5 X 9 0 3 5 8 2 - O Y S  
0 1 8 0 - 0 2 2 9  
0 1 6 0 - 2 1 9 9  

1 9 2 P 2 2 2 9 2 - P T S  
1 9 2 P  22292-PTS 
1 9 2 P 1 2 2 9 2 - P T S  
5 2 1 0 9 3 % - 1 3 4  
9 1 0 0 - 1 6 4 2  

9 1 0 0 - 1 6 4 2  
9 1 4 0 - 0 1 4 4  
1 8 5 4 - C O 1 9  
1854-OC19 
2 N 9 5 6  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

9 8 2 9 1  
9 8 2 9 1  
2 8 4 8 0  
7 2 9 8 2  
7 2 9 8 2  

7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  

7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  

7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
7 2 9  8 2  

7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  

1 5 5 5 8  
1 5 5 5 8  
1 5 5 5 8  
1 5 5 5 8  
1 5 5 5 8  

1 5 5 5  8 
1 2 5 5 8  
1 5 5 5 8  
1 5 5 5 8  
1 5 5 5 8  

1 5 5 5 8  
1 5 5 5  8 
1 5 5 5 8  
1 5 5 5 8  
2 8 4 8 0  

2 8 4 8 0  
2 6 4 6 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

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

28'180 
2 8 4 8 0  
2.9480 
2 8 4 8 0  
0 4 7 1 3  

Reference 
Designation 

L 3 U 2 h 2 6  
b 3 A Z R 2 7  
b 3 A 2 H 2 8  
P 3 A 2 R 2 9  
t3.L 2R3P 

S 3 A Z U l  
P3A21j2 
A3A2l13 
b3A2114 
b 3 A 3  

a J A 3 J l  
b 3 A 3 J 2  
P 4  
b 4 C 1  
b 4 C 2  

P 4 C 3  
P 4 2 4  
64C 5 
b 4 C o  
A4C 7 

b 4 C 8  
b4CY 
1 4 C 1 0  
A 4 L l I  
b 4 C i 2  

4 4 C 1 3  
b 4 C  1 4  
A 4 C 1 5  
b 4 C 1 6  
A4C 1 7  

b 4 C l 8  
4 4 C 1 9  
b 4 C 2 0  
b 4 C 2 1  
d 4 C 2 2  

44.11 
b 4 J 2  
b 4 J 3  
b 4 J 4  
A+J5 

b 4 J b  
~ 4 J 7  
d 4 J 8  
b 4 J 9  
1 4 J 1 0  

b 4 J l l  
44.112 
b 4 J 1 3  
P 4 J 1 4  
P ~ W L  

A 4 h 3  
P4W4 
b 4 Z  
6 4 2  
b 4 Z  

1 4  L 
4 4 2  
b 4 Z  
b 4  2 
6 4 1  

a * n l  
b 4 A l C I  
b 4 P l C Z  
b 4 A l C 3  
L 4 d C 4  

d + A l ~ >  
b 4 A l C 6  
d4A l C 7  
b4A1CP.1 
4 4 A l L 1  

b 4 A l L 2  
4 4 P l L 3  
d 4 A 1 0 1  
A 4 1 1  0 2  
b 4 b 1 0 3  

Qty 

2 

1 

1 
2 2  

6 

1 8  

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

7 
1 3  
1 

2 
1 
2 

1 5  

4 

HP Part Number 

0 7 5 7 - 0 4 2 1  
0 7 5 7 - 0 2 7 9  
0 7 5 7 - 0 2 7 9  
O b S b - 3 4 4 5  
-0 9C-;-t45 

1 8 2 0 - 0 0 5 4  
1 8 2 0 - 0 3 2 1  
1 8 2 0 - 0 2 5 6  
1 8 2 0 - 0 3 0 1  
(36660-60025 

1 2 5 0 - 1 2 5 5  
1 2 5 0 - 1 2 5 5  
$ f ? 6 6 0 - 6 0 3 4 2  
C 1 6 0 - 2 4 3 7  
0 1 6 0 - 2 4 3 7  

C l 6 0 - 2 4 3 7  
0 1 6 0 - 2 4 3 7  
0 1 6 0 - 2 4 3 7  
0 1 6 0 - 2 4 3 7  
0 1 6 0 - 2 4 3 7  

O L 6 0 - 1 4 3 7  
0 3  60-3741. 
0 1 6 0 - 2 4 3 7  
0 1 6 0 - 3 7 4 4  
C l b o - 2 4 5 7  

01 6 0 - 3 7 4 4  
0 1 6 0 - 2 4 3 7  
01 60-374.r 
0 1 6 0 - 2 4 3 7  
0 1 6 0 - 3 7 4 4  

0 1 6 0 - 2 4 3 7  
0 1 6 0 - 3 7 4 4  
0 1 6 0 - 2 4 3 7  
0 1 6 0 - 2 4 3 7  
0 1  6 0 - 2 4 3 7  

1 2 5 0 - 0 9 0 1  
12 5 u - 0 9 3 1  
1 2 5 0 - 0 9 0  1 
11 5 0 - 0 9 0 1  
1 2 5 0 - 0 9 0 1  

17 5 0 - n q O l  
1 2  50-09C 1 
1 2  5 0 - 0 9 6 1  
1 2  5 0 - 3 7 0 1  
1 2 4 0 - 0 ~ 0 1  

1 2 5 0 - 0 9 0 1  
1250-<19Gl  
1 2  5 0 - 0 9 0 1  
1 2  5 0 - 0 9 0 1  
U 8 6 6 U - 6 O i ~ 5 0  

08660-bF(163 
(1866836C055 
0 8 6 6 0 - 0 0 0 1 4  
0 8 6 6 - 0 0 0 1 5  
0 8 6 6 0 - 0 0 0 1 6  

0 b 6 6 0 - 0 0 0 1 7  
0 3 6 6 5 - 5 3 5 1 9  
0 8 6 6 0 - O O C 1 9  
J366;3-50025 
0 8 6 6 0 - O C 0 6 3  

08660-60 '303  
C l6C ' -7294 
~ 1 8 0 - 0 1 1 6  
0 1 8 0 - L 7 2 9  
0 1 6 3 - 2 1 7 9  

Ol6L- ,1154 
C l b b - 0 1 1 4  
J l b r l - u l Y  7 
1 9 5 2 - 0 5 4 8  
910(,-1642 

9 1 0 1 - 1  6 4 2  
9 1 4 0 - 0 1 4 -  
1 8 5 4 - 0 0 1 9  
1 8 5 4 - 0 0 1 9  
1 8 5 4 - L C 4 3  

Description 

R:FXO MET F L N  8 2 5  OHM 1 %  1/8W 
R:FXO MET FLM 3.16K OHM 1% 1/BW 
R:FXO HET F L H  3.lbK OHM 1% 1/8W 
R:FXO YE1 FL4 3 4 b  OHM 1 %  l / C U  
R:FXD NET FLM 3 4 8  OHM 1 %  l / 8 U  

1C:TTL QUA0 2 - I h P T  h A N 0  GATE 
1C:TTL QUAD BI -STABLE 0-LATCH 
1C:OTL QUA0 2- INPUT POWER GATE 
1C:TTL 3UA3 BI -STABLE 0-LATCH 
tIOARL ASSY:OIYITAL I N 1  ERCChNECT 

CONNECT0R:RF JACK. S E R I E S  SMB 
CONNECT0R:RF JACK*  S E R I E S  SP8 
LOOP ASSY:H.F. 
C:FXO CER 5 0 0 0  PF + 8 0 - 2 0 %  ZOOVOCW 
C:FXO CER 5 0 0 0  PF +80-20% ZOOVDCW 

C:FXO CER 5 0 0 0  PF +@0-20% 200VDCW 
C:FXO CER 5 0 0 0  PF +SO-20% ZOOVOCW 
C:FXO CER 5 0 0 0  PF + 8 0 - 2 0 %  2OOVOCW 
C:kXO C t R  5 0 0 0  PF +80-20% 200VOCW 
C:FXU CER 5 0 0 0  PF +80-20% ZOOVOCH 

C:FXO CER 5 0 0 0  PF +80-20% 2OGVOCh 
C:CtR FEEC-THRU lUOO PF ZOOVOCU 
C:FXO CER 5 0 0 0  PF + 8 0 - 2 U I  2 0 U V W U  
C:CER FEEC-THRU 1 0 0 0  PF ZOCVOCU 
C:FXD CER 5 0 0 0  PF + 8 0 - 2 0 %  ZOOVOCH 

C:CER FEED-THRU 1 0 0 0  P F  ZOOVOCW 
C:FXD CER 5 3 0 0  PF +80-20% ZOOVDCW 
C:CER FFFD-THRU 1 0 0 0  P F  200VI)CW 
C:FXG CCR 5 0 0 0  Pf + 8 0 - 2 0 9  200VOCW 
C:CtR FEeD-THRU 1 0 0 0  PF ?OOVDCW 

C:FXO CER 5 0 0 0  PF + 8 0 - 2 0 %  ZOOVDCW 
C:CER FEEC-THRU LO00 PF ZOOVOCW 
C:FXO CER 5 0 0 0  PF +80-20% 200VOCW 
C:FXU CER 5 0 0 0  PF +80-;C% ZCOVOCU 
C:FXO CER 5 0 0 0  PF +8O-20% ZOOVDCU 

CONNECT0R:RF BULKHEAD 
CONNECT0R:RF BULKHEAD 
C0NNECTUR:RF YULKHEAO 
COhNECT0K:RF BULKHEAD 
CONNECT0R:RF BULKHEAD 

C0NNECTOR:RF BULKHEAD 
CONNECTCF :RF BULKHEAD 
CUNNtCTUh:KF UULKHEAD 
CONNECT0R:RF BULKHEAO 
CGNNLiTO&:hT BULKHEAD 

CONNECT0R:Ri BULKHtAU 
~ U h ~ d t ~ l 0 f i : h F  JULLHEAD 
CONNECT0R:RF RULKHEAO 
CONNECT0R:RF UULKHEAJ 
C A 8 L t  ASSY:GKAY 

CABLE ASSY:GttAY 
C u h L E  hSSY:LKnY 
C0VER:AZF. gSC. 
C0VER:REF. D I V I D E R  
C0VER:REF. PHASE DETECTOR 

C~1VER:UIVIOE BY TWO 
COVER: PRCiUr4E 
C0VEK:VCO 
COV:R:?HASE OETECTGR 
H0USINC:H.F. L P  

BOARD ASSY:REc. D I V I D E R  
C:FXU MICA l O 0 P F  5% 
C : ~ X O  ~ L E L T  0.4 UF IJX ~ S V E C W  
C:FXO ELECT 33 UF 1 0 %  l C V O L h  
L:FXO MICA 3 0  PF 5% 300VOCW 

6 : i & J  A;Ch a4Y d.0022 UF 1 0 Y  ZOOVOCU 
C:FXD MICA MY 0.0022 U F  192 20CVOCW 
C:FXD AY O a 5 5 1 2  J F  1 3 %  203VCCW 
JIJL,;:6ntdKOOAlu 6.61V 5 %  
COIL/CHOKE 270.0 UF 5% 

COIL /CHCKE 272.0 U F  5 %  
CO1L:FXO RF 4.7 U h  
TSTR:SI NPN 
TST&:SI NPN 
TSTR:SI  NPN 



Replaceable Parts 
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Scans by ArtekMedia O 2006 

Mfr 
Code 

28480 
28480 
28480 
29480 
28480 

28480 
28480 
28480 
284 80 
28480 

28480 
28480 
28480  
28480 
01255 

01295 
01295 
28480 
56289 
56289 

562 89 
56289 
28480 
56289 
562 89 

56289 
28480 
56289 
28480 
28480 

56289 
56289 
56289 
56289 
56289 

562.99 
56289 
72136 
56289 
56289 

72136 
28480 
28480  
28480 
56289 

04713  
07263 
07263 
28480 
28480 

28480 
28480 
82142 
28480 
28480 

28480 
28480 
28480 
28480 
80131  

28480 
28480 
28480 
28480 
28480 

28480 
20480 
28480 
28480 
284 80 

2 w e 0  
28480 
28480 
28480 
28486 

Reference 
Designation 

b 4 n l R l  
14AI22  
h+A l l \3  
b4AlR4 
b4PlH5 

b4AlR6 
b 4 A l H I  
14AlRR 
b 4 f l R 9  
b4A lR lO 

b4AlR11 
b 4 C l n l i  
b4LIiR13 
b4AlR14 
A4u l l J l  

b4A102 
44~1113 
b4A2 
44d2C1 
P4A7C1 

64u2C3 
14A2C4 
64P2C5 
P4A2l.6 
148207 

b4A2LB 
b4A2CY 
b4A2C.10 
b41rZCll 
L 4 A 2 C l i  

b412C17 
A4A2C14 
b4AZC15 
P4A2Clb 
A412C17 

P482C18 
P4h 2C1$ 
44A2CZO 
P4A2C21 
b4A2022 

64A2C23 
64A2C24 
b4A2CZ5 
P4A2C26 
b4A2C27 

b4A?Chl 
d412CK2 
P4A2Ck3 
14A?CH4 
b4A7CH5 

b 4 ~ 2 L 1  
b4A2L2 
P4A2L3 
b4P iL4  
b4.2L9 

04A251 
b*42L12 
P4A2Jj 
b4A2U4 
b4A705 

b4P2Ph 
b4A207 
44A2118 
144205 
d4A2011, 

b4A201 l  
b 4 4 2 d l  
A4PLk2 
b4u2Y 3 
P*A?k4 

b4A295 
14. ?96 
P4ALx7 
P4A2hb 
b4A2k9 

Mfr Part Number 

0757-0444 
0698-3622 
0698-0083 
0757-0280 
0757-0394 

0757-0280 
0698-0083 
0757-0280 
0757-0394 
0757-0280 

0698-3.541 
0698-3441 
0698-3441 
0757-0401 
SN7400M 

SN749ON 
SN7490N 
08660-60002 
150D475X903582-OYS 
150D685X903582-DYS 

150D226X901582-OYS 
C023FlOlF103ZS22-COH 
0180-1746 
C023FlOlF103ZS22-CDH 
C023FlOlF103ZS22-COH 

C023F101F103ZS22-CDH 
0180-0229 
C023FlOlF103ZS22-CDH 
0140-0192 
0160-2308 

C023FlOlFl03ZS22-COH 
C023FlOlF103ZS22-CDH 
C023FlOlF103ZS22-COH 
CO23FlOlF103ZS22-COH 
C023FlOlFl03ZS22-CDH 

C023FlOlF1032S22-COH 
C023F101F103ZS22-CDH 
ROH15FlOlJ3C 
C023FlOlF103ZS22-COH 
15OD334X903512-DYS 

RDMlSF681JlC 
0160-2205 
0160-2218 
0180-1745 
C023F101F103ZS22-COH 

S21093+122 
FOG1088 
FOG1088 
1901-0179 
1901-0179 

9100-1629 
9100-1629 
0 9 - W 3 6 3 K  
9140-0129 
9140-0237 

1854-0019 
1354-0019 
1854-0019 
1854-0019 
2N3640 

1854-0019 
1853-0020 
1854-0071 
18-0071 
1854-0071 

1 8 5 6 0 C 1 9  
0757-0101 
0757-0401 
0757-0442 
0757-0441 

0757-0416 
0757-0280 
0757-0401 
0698-0083 
0757-0438 

Qty 

1 5  
1 

40  

28 

1 6  

1 
1 

1 
1 

1 

2 
3 
3 
2 

1 

6 

30  

2 
2 
1 

7 

I 7  

HP Part Number 

0757-0464 
(169H-3022 
io3L1-~ 383 
,3757-JZRt7 
0757-0334 

0757-0280 
C698-0083 
0757-0280 
0 7  57-0394 
0757-0280 

C6OR-3441 
ObY8-3441 
0648-3441 
0757-0001 
1820-C054 

1820-0055 
l8ZO-0055 
OH66C-60002 
0180-0100 
0180-0116 

0180-0228 
0160-2055 
O L U G - ~ ' ~ + ~  
9160-2055 
3160-2055 

0160-2055 
01 RO-072'4 
0163-2055 
014'J-0192 
(1160-2308 

0160-2055 
016U-2055 
3160-2C55 
016C-7055 
0160-2055 

0160-2055 
0:03-2055 
Olbu-2204 
0160-2055 
OlPO-22C5 

0 1  60-3537 
J160-2205 
0160-221 8 
0180-1745 
316C-2C55 

1002-'5049 
1YC1--2640 
1501-0040 
l 'rL'1-5179 
1901-0179 

9100-1629 
9 1OL-1629 
SlGCr226ir 
9140-(1129 
9140-0247 

1854-3019 
3654-Gal9 
1854-0019 
18 54-0019 
1853-0015 

1254-Ci i lS 
l H 5 ? - ~ 0 2 0  
1354-0071 
1854-OC71 
1854-Or71 

1854-001'3 
67 57-J401 
07 57-0401 
G7 57-0442 
L757-3441 

(7 57-041 6 
C757-0230 
(757-0401  
C t 0 P - C O P ?  
0757-04 jb  

Description 

R:FXD UET FLY 12.1K OHM 1 %  1/8Y 
K:FXD MET OX 1 2 0  OHM 5 1  23 
R:F#.O NET FLY 1.96K UHU 1% 1/9W 
3:FXD MET FLM 1K CHM 1 %  1/8Y 
R:FXO MET FLY 51.1 OHM 1% 1/8W 

R:FXD MET FLM 1K OHM 1 %  1/8W 
R:FXD AET FLI( 1.96K OHM 1% 1/8W 
R:FXO MET FLM 1K OHM 1% 1/8Y 
R:FXD MET FLM 51.1 OHM 1% 1/8W 
R:FXO MET FLM 1K CHW 1 %  l / 2 U  

R:FXO MET FLY 215 OHU 1% 1/8Y 
R:FXO MET F L ~  215 OHM 1% l/SW 
R:FXD MET FL4  215 OHM 1% 1/8Y 
R:FXD MET FLH 100  OHM 1% 1/8Y 
1C:TTL QUAD 2-IkPT NAND GATE 

1C:TTL DECADE COUNTER 1C WhZ MIN. 
1C:TTL DECADE COUNTER 1 0  MHZ MIN. 
8OAKO ASSY:REF. PHASE DETECTOR 
C:FXD ELECT 4.7 UF 10% 35VOCY 
C:FXD kLECT 6.8 UF 10% 35VCCW 

C:TAU ELECT 22 UF 10% ~ ~ V C C W  
C:FXO CER 0.01 UF +80-20% 100VOCY 
C:FXO ELECT 15  UF 10% ZCVOCY 
6:tXD LEh 0.3: U i  +SO-20% lODVOCH 
C:FXD CER 0.01 UF +80-20% lOOVDCW 

C:FXO CER J.01 UF +80-20% lOOVUCU 
C:FXD ELECT 33 UF 10% 10VCCk 
C:FXD CER 0.01 UF +80-20% lOOVOCY 
C:FXD UlCA 6 8  PF 5 %  
C:FXb WiCA 36 PF 5% 

C:FXD CER 0.01 UF +80-20% lOOVOCY 
C:FXD CER 0.01 UF +8O-20% lOOVDCW 
C:FXD CER 0.01 UF +do-20% 1ODVDCW 
C:FXO CER 0.01 UF +80-20% lOOVDCW 
C:FXD CER 0.01 UF +80-20% lODVDCY 

C:FXU CER 0.01 UF +80-20% 100VOCh 
t:FXD CFR 0.01 UF +80-20% lODVOCY 
C:FXD MICA lDOPF 5 %  
C:FXO CER 0.01 UF +80-208 lOOVDCY 
C:FXO ELECT 0.33 UF 10% 35VCCW 

C:FXO YICA 680 PF 5 1  lOOVOCW 
C:FXD MICA 120  PF 5 %  
C:FXO YICA lOCO PF 5 %  
C:FXD ELECT 1.5 UF 10% 2OVCCW 
C:cXD CER J.01 UF +80-20% 100VDCU 

0IODi:BREAKOObN 6.19V 5% 
DI0DE:SILICON 30MA 30YV 
0IUJE:SILlCON 30MA 30UV 
D1ODE:SILICCN 15UV 
DIO0E:SILICON 15kV 

COI LlCHOKE 47.0 UH 5 %  
COIL/CHOKE 47.0 UH 5% 
C0IL:FXD 1.80 UH 1 0 1  
CO1L:FXD RF 220 UH 
CL1L:FXD 200  UH 5% 

TSTR:SI NPN 
TSTr?:SI NPN 
TSTR:SI hPN 
TSTR:SI NPN 
TSTR:SI PNP 

TSTR:SI NPN 
TST2:SI PNP(SELECTE0 FROM iN37021  
TSTR:Si IYPR(SELECTEC FRDH 2h37041 
TSTd:SI NPN(SELECTE0 FROM 2N37043 
TSTR:SI NPN(SELECTE0 FROM 2N37041 

TSTR:SI NPN 
R:FXO PtT  FLY 100 CWP 1Y l l 8 W  
R:FXD MET FL'I 100  CHM 1% 1/8U 
K:FXD YET FLY 10eOK OHM 1% 1/8Y 
K:FXD MET FLY R.25K OHM 1 %  1/8U 

K:FXD MET FLM 5 1 1  OHM 1% 1/8W 
R:FXO MET FLi4 1K CHY 1% 1/8W 
R:FXD MET FLM 1 0 0  OHM 1% 1 / 8 h  
R:FXU MET FLY 1.96K OHM 1% 1/8U 
K:FXU MET FLH 5.ll.K OHU 1% 1/8W 
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MfrPartNumber 

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

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

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

0 7 5 7 -  0 3 4 6  
0 6 9 8 -  3 4 3 8  
0 7 5 7 -  M 1 8  
0 6 9 8 - 3 1 5 8  
0 6 9 8 - 3 1 5 4  

0 6 9 8 - 3 1 5 4  
0757-011.62 
0 7 5 7 - 0 3 4 6  
0 7 5 7 - 0 3 4 6  
0 6 9 8 -  3 4 5 3  

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

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

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

SN7BHOON 
0 8 6 6 0 - 6 0 0 0 4  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
R O M 1 5 F 1 0 1 J 3 C  
C 0 2 3 F 1 0 1 F 1 0 3 Z S Z Z - C O H  

R D M 1 5 F l O l J 3 C  
C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F  1 0 l F 1 0 3 Z S Z 2 - C D H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F l O l F 1 0 3 Z S Z Z - C D H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l C l F 1 0 3 Z S Z Z - C D H  
0 1 6 0 - 0 9 7 8  
R D M 1 5 F 3 0 1 F 3 S  
C 0 2 3 F  1 0 l F 1 0 3 Z S 2 2 - C O H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
R D M l S F l O l J U :  
R D M 1 5 F l B l J 3 C  
R D M 1 5 F l O l J U :  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

R O M l 5 F l l l J 3 C  
5 2 1 0 9 3 9 - 9 8  
9 1 0 0 - 0 3 4 8  
9 1 0 0 - 0 3 4 8  
1 8 5 4 - 0 0 1 9  

1 8 5 k C 6 1 9  
1 8 5 4 - O C 1 9  
1 8 5 4 - 0 0 1 9  
2 N 5 1 7 9  
0 7 5 7 - C 4 0 1  

0 7 5 7 - 0 4 4 4  
0 7 5 7 - 0 4 4 1  
0 7 5 7 - 0 8 1 4  
0 7 5 7 - 0 4 1 6  
0 7 5 7 -  0 4 2 0  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 M 6 0  
2 8 4 e O  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8+ 8 0  
i 8 4 8 0  

2 8 4 e O  
2 E 4 8 0  
2 8 4 8 0  
2 8 4 6 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 2 4 8 0  

2 8 1 8 0  
2 8 4 8 0  
2 8 4 8 3  
2 0 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4  8 i 1  
2 ~ e 0  
2 8 4 8 0  
2 e 4 8 r )  

~ e 4 . 3 ~  
2 8 4 8 0  
2 8 4  8 0  
2 8 4  8 0  
5 0 4  3 6  

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

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

5 6 2  8 9  
5 6 2 8 9  
2 M 8 O  
0 0 8 5 3  
5 6 2 8 9  

5 6 2 8 9  
7 2 1 3 6  
1 4 6 5 5  
7 2 1 3 6  
5 6 2 e q  

7 2 1 3 6  
0 4 7 1 3  
2 8 4 8 0  
2 8 4 8 0  
i 8 4 8 0  

2 8 4 8 0  
2 8 ~ 8 0  
2 8 4 5 0  
8 0 1 3 1  
2 8 4 8 0  

184 8 0  
2 8 4 8 0  
2 W e 3  
28-580 
2 8 + 9 0  

Description 

R:FXD MCT F L Y  1 4 e 7 K  OHM 1 %  1 / B Y  
R : t X D  F L H  2 6 1  OHM 1 %  1 /8W 
R:FXD MET F L M  1 0 0  OHM 1 %  1 / 8 h  
R:FXD MET F L N  1.96K OHM 1 %  1 /3W 
R:FXO MET F L N  1 K  OHM 1% l / 6 U  

R:FXO MET FLY 1 0 0  OHM 1 %  l / e u  
R:FXD M t T  F L M  4 6 4  OHM 1 X  1 / 8 u  
R:FXO MET F L U  2 1 5  OHM 1 %  1 / 8 U  
K:FXU MET F L H  2.15K OHM 1 X  1 /8W 
R:FXD MET F L Y  1 K  OHM 1 %  1 / 8 Y  

R:FXO MET FLW 3 8 3  OHM 1 %  1 / 8 Y  
R:FXU M t T  F L M  8.25K OHM 1 %  l / e Y  
R:FXD MET F L 4  8.25K OHM 1 %  1 /8W 
R:FXD MET F L U  147 OHM 1 3  1 / 8 Y  
R:FXD MET F L Y  10 OHM 1 2  1 f 8 W  

R:FXD MET F L M  1 0  OHM 1 X  1 /8W 
R:+XU MET FLU 1 4 7  OHM 1 %  1 / 8 ~  
R:FXIJ MET F L M  6 1 9  CHM 1 %  1/8W 
R:FXO MET F L Y  23.7K OHM 11 1/8W 
R:FXD MET F L 4  4.22K GHM 1 2  1 / B U  

R:FXD MET F L Y  4.22K OHM 1 X  1 / 8 U  
R:FXO MET F L U  1O.DK OHM 1 %  1 /8W 
R:FXD MET F L U  1 0  OHU 1 %  1 / 8 U  
K:FXD M ~ T  FLU 1 0  OHM 1% 1 / 8 ~  
R:FXO MET F L Y  1 9 6 K  OHM 1 %  l / b W  

R:FXO MET F L U  4 6 4 K  OHM 1 %  1 / 8 Y  
R:FXD MET F L 4  5,11K OHM 1 %  1 / 8 W  
R:FXO MET F L U  2.:5K OHM 1 %  1 /8W 
R:FXO MET F L M  3 1 6  OHM 1 %  1 / 8 U  
R:FXU MET F L U  1.78K OHM 1 %  1 /8W 

R:FXO MET F L M  3 1 6  OHM 1 %  1 /8W 
R:FXO MET F L Y  9.09K CHM 1 Z  1 /8W 
h:FXD MET F L N  1 0 0  OHM 1% 1/5W 
R:FXD MET F L X  1 K  OHM 1 %  l / 8 Y  
n:FXD YET F L A  LOO OHM 1 9  1 / 8 d  

R:FXD MET F L M  6 8 1  OHM 1 Y  1 /8W 
K : r X U  AET F L M  1 K  O H 4  1 %  1 1 4 W  
K:FXU MET F L I  3 0 3  OHA 1 %  1 /8W 
R:FXO MET F L Y  1 K  OHM 1 %  1/HW 
TRANSF0RMER:RF 5 P I N  

1 C : T T L  H S  QUA0 2 - I N P T  N A h C  GATE 
BOAR0 ASSY:REF. J I V I O E  BY 2 
C:FXD CER 0.31 J F  +80--20% lOOVDCY 
C:FXC M I C A  1 9 0 P F  5 %  
C:FXU CER 0.01 U F  +8G-20% 1OOVOCW 

C:FXD M I L A  l O O P t  5 %  
C:FXD CER 0.01 U F  + 8 0 - 2 0 2  lOOVOCW 
C:FXU CER 0.01 IJF + 8 0 - 2 C I  lCOVOCY 
C:FXD C E k  0 0 0 1  UF +80-2C% lO0VOCW 
C:FXO CE9 0 - 0 1  JF + 8 0 - 2 0 %  lOOVOCW 

C:FXD C E 8  0.01 U F  + 8 0 - 2 0 %  lOOVOCY 
C:FXD CER 0.01 UF +SO-ZC% lOOVDCY 
C:FXD M I C A  1 5 0 0  P F  1 %  5OOVDCW 
C:FXD M I C A  3dG P F  l X  3OOVOCU 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  l O 0 V D C Y  

t : F X D  CFR 0.01 U F  + 8 0 - 2 6 %  l0OVOCW 
C:FXO MICA l 0 J P F  5 %  
C:FXO A l C A  1 8 0  PF  5 2  3 0 0 V C C J  
C:FXO M I C A  l O O P F  5 %  
C:FXO CEK 13.01 U F  + 8 0 - 2 0 %  lOOVOCY 

C:FXD M I C A  1 1 0  P F  5 %  
D1OOF:BRFAKOOWN 5.11V 5 %  
CU1L:FXO l o J  UH 1 %  
CUIL :FXO 1.0 U H  1 %  
TSTR:S I  NPN 

T S T R : S I  N P N  
T S T R : S I  NPN 
TSTP.:SI hiPN 
T S T K : S I  NPN 
8:FXO MET F L 4  LGJ CHM 1 X  1/RW 

R:FXD YET F L U  12.1K OHM 1 %  1 / 8 Y  
R:FXD MCT F L I  8.25K OHM 1 %  1 / 8 k  

34ET i L 4  3li OHM 1% 1 f 2 W  
H:FXO MET F L U  5 1 1  OHM 1 %  1/8W 
R : i X S  M t T  FL* 7 5 0  OHM 1% 1 / 8 Y  

Reference 
Designation 

A 4 A 2 K 1 0  
4 4 A 2 R l l  
A 4 A 2 u 1 2  
A 4 A 2 R 1 3  
P 4 t 4 2 R 1 4  

A 4 A 2 R 1 5  
64621116  
b 4 4 2 R 1 7  
d 4 C 2 R 1 8  
4 4 A 2 R 1 9  

0 4 A Z R 2 0  
A 4 A 2 R 2 1  
A 4 A 2 R 2 2  
A 4 A 2 R 2 3  
b 4 A 2 R 2 4  

A 4 A 2 R 7 5  
6 4 A 2 R 2 6  
A 4 A 2 R 2 7  
d 4 A 2 R 2 8  
A 4 A 2 R 2 9  

A 4 A Z R 3 0  
1 4 A 2 R 3 1  
P 4 A 2 R 3 2  
A4A21333 
A 4 A 2 U 3 4  

4 4 A 2 K 7 5  
A 4 A 2 R 3 6  
1 4 A 2 R 3 7  
d 4 A Z R 3 5  
b 4 A 2 R 3 9  

b 4 A i Q 4 0  
A 4 A Z R 4 1  
64621342  
P 4 A 2 R 4 3  
d 4 A 2 R 4 4  

A 4 A 2 R 4 5  
6 4 A 7 R 4 6  
E 4 & 2 R 4 7  
44AZR4A 
A 4 A 2 T 1  

A442111 
64613 
A 4 A 3 C 1  
A 4 A 3 C 2  
A 4 A 3 C 3  

P 4 A 3 C 4  
A 4 n 3 C 5  
b 4 4 3 C 6  
8 4 4 3 2 7  
A 4 A 3 C 8  

P 4 A 3 C 9  
P 4 A 3 C 1 0  
b 4 A 3 C l l  
4 4 A 3 C 1 2  
A 4 A 3 C 1 3  

P 4 A 3 C 1 4  
b 4 A 3 C 1 5  
b 4 A 3 C l o  
b4A3C.17 
A 4 4 3 C 1 8  

A 4 P 3 C 1 9  
P 4 A 3 C R 1  
b 4 A 3 L 1  
A 4 A 3 L 2  
P 4 b 3 9 1  

A 4 A 3 0 2  
A 4 A 3 0 3  
4 4 6 3 9 4  
P 4 A 3 U 5  
b 4 A 3 R 1  

L 4 A 3 R 2  
d ' t A 3 R 3  
4 4 6 3 h 4  
r 4 ~ 3 K 5  
A 4 A 3 R 6  

HP Part Number 

0 6 9 8 - 3 1 5 6  
0 6 9 8 - 3  1 3 2  
0 7  5 7 - C 4 0 1  
C 6 9 8 - 0 0 8 3  
0 7 5 7 - 0 2 8 G  

0 7  5 7 - 0 4 0 1  
0 6 9 8 - 0 0 8 2  
C b 9 e - 3 4 4 1  
0 6 9 8 - 0 G 8 4  
0 7 5 7 - 0 2 8 0  

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

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

0 6 9 8 - 3 1 5 4  
0 7  5 7 - 0 4 4 2  
0 7  5 7 - 0 3 4 6  
U7 57-U 3 4 0  
0 6 9 8 - 3 4 5 3  

0 6 0 8 - 3 7 6 0  
9 7 5 7 - 3 4 3 8  
O b ' r 8 - 0 0 8 4  
0 6 9 8 - 3 4 4 4  
0 7 5 7 - 0 2 7 8  

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

3 7 5 7 - 0 4 1 9  
0 7 5 7 - 0 2 8 0  
0 6 9 8 - 3 4 4 6  
0 7 5 7 - 0 2 R 0  
08 552-  6 0 4 4  

1 8 2 ~ - 0 3 7 0  
6 6  6 6 G  b C C L 4  
C l b O - 2 0 5 5  
0 1 6 0 - 2 2 0 4  
0 1 6 0 - 2 0 5 5  

C l b 0 - 2 2 0 4  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
J 1 b G - 2 0 5 5  
0 1 6 0 - 2 0 5 5  

G 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
0 1 6 4 - 0 9 7 8  
L I 1 6 0 - 2 5 3 4  
0 1 b O - 2 0 5 5  

C l b q - Z C 5 5  
0 1 6 3 - 2 2 0 4  
O i a - G I 9 7  
0 1 6 3 - 2 2 0 4  
0160-21355  

0 1 4 0 - 0 1 9 4  
1 P C 2 - X 4 1  
3 1 0 0 - 0 3 4 8  
9 1 0 6 - 0 3 4 8  
1 8 5 4 - 0 5 1 9  

1 8  5 4 - 0 0 1 9  
1 8 5 4 - 0 0 1 9  
1 4 5 4 - J L 1 1  
1 8  5 4 - 0 3 4 5  
C 7 5 7 - 0 4 0 1  

C 7  5 7 - 0 4 6 4  
0 7 5 7 - 0 4 4 1  
;7 57-13 4 1 4  
0 7  5 7 - 0 4 1 6  
0 7  5 7 - 0 4 2 0  

Qty 

7 

1 3  

8 

1 0  
1 4  

5 
3 

1 

1 

2 1  

6 

1 

1 
1 

1 
1 

1 

1 
6 
2 

9 

1 

6 



Replaceable Parts 
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Mfr Part Number 

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

0 7 5 7 - 0 4 4 4  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 3 s  
0 7 5 7 - 0 4 2 1  
0 6 9 0 - 3 4 2 9  

0 7 5 7 - 0 4 0 1  
0 7 5 7 - 0 4 4 4  
0 7 5 7 - 0 4 4 2  
0698-3440  
0 7 5 7 - 0 4 1 8  

0 7 5 7 - 0 4 0 1  
0 7 5 7 - O W 4  
0 7 5 7 - 0 4 4 1  
0 7 5 7 - 0 3 9 7  
0 7 5 7 - 0 4 1 8  

S N 7 4 H 1 0 2 N  
0 8 6 6 0 - 6 0 0 0 1  
C 0 6 7 F 2 5 1 F 1 0 2 K S 2 2 - C O H  
1 8 7 - 0 1 6 0 - 0 0 5  
1 5 0 0 6 8 5 X 9 0 3 5 8 2 - O V S  

1 5 0 D 2 2 6 X 9 0 1 5 8 2 - O V S  
TYPE C b  
301-000-C060-240J  
1 5 0 0 6 8 5 X 9 0 3 5 8 2 - D Y S  
C 0 2 3 F  l O l F 1 0 3 Z S Z Z - C D H  

C 0 2 3 F 1 0 l F 1 0 3 Z S 2 2 - C O H  
0 1 6 0 - 2 3 0 6  
R D M 1 5 E 3 9 0 J X  
1 5 0 0 2 2 6 X 9 0 1 5 8 2 - O Y S  
C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 ~ C O H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
0 1 2 1 - 0 0 4 6  
C 0 2 3 F 1 0 1 F 1 0 3 Z S Z Z - C D H  

8 l O I B X l O 2 W  
R O M 1 5 E 3 9 0 J 3 C  
R O M 1 5 E 3 9 0 J 3 C  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D t i  
1 8 7 - 0 1 6 0 - 0 0 5  

8 1 0 4 B X 1 0 2 M  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F 1 0 1 F 1 0 3 Z S Z 2 - C O H  
C 0 2 3 F l O l F l O 3 Z S 2 2 - C D H  

C O 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F l O l F l 0 3 Z S 2 2 - C O H  
1 8 7 - 0 1 6 ' 3 0 0 5  
8 1 0 4 8 X l O 2 M  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
R O M 1 5 E 3 9 0 J X  
0 1 6 0 - 2 3 0 7  
C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C O H  
0 1 6 0 - 2 2 0 5  

0 1 6 0 - 2 2 0 5  
C 0 2 3 F l O l F 1 0 3 L S 2 2 - C O H  
I N 5 1 4 0  
5 2 1 0 9 3 9 - 9 8  
1 5 3 7 - 4 4  

9 1 0 0 - 1 6 2 9  
9 1 0 0 - 1 6 2 9  
0 8 6 6 0 - 8 0 0 0 2  
0 8 6 6 0 - 8 0 0 0 9  
9 1 0 0 - 2 2 4 7  

9 1 0 0 - 2 2 4 7  

9100-2247 
1 0 1 5 - 2 0  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 9 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 3 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4 8 0  
284 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

5 6 2 8 9  
7 1 5 9 0  
7 2 9  82 
5 6 2  8 9  
5 6 2 8 9  

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

5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
2 84 8 0  
5 6 2 8 9  

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

9 6 7 3 3  
5 6 2  8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  

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

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

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

2 8 4 8 0  
2 M 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  

2 8 4 8 0  
9 9 8 0 0  

Reference 
Designation 

b 4 A 3 t 1 7  
A 4 A 3 R 8  
b 4 A 3 R 9  
b 4 A 3 R l i I  
A 4 A 3 n l L  

h 4 ~ 3 R 1 2  
d 4 A 3 e 1 3  
b 4 u 3 R 1 4  
b 4 A 3 K 1 5  
A + n > H l o  

P 4 A j h 1 9  
b 4 8 3 U 1 8  
r i c i i 3 d l Y  
a 4 ~ 3 m L U  
1 4 - 3 1 2 1  

A 4 A 3 n 2 2  
A 4 A 3 R 2 3  
b 4 A 3 R 2 4  
b 4 P  3h?5 
P 4 A 3 R 2 6  

b 4 ~ 3 U l  
P 4 A r  
b 4 A 4 C 1  
L M A 4 L 2  
b 4 a 4 C 3  

b 4 A 4 L 4  
04rr+C5 
b+A4C6 
b 4 A 4 C 7  
h 4 A 4 L B  

b 4 a ~ C 9  
1 4 / 1 4 C 1 0  
b 4 A 4 C l l  
b 4 A 4 C 1 2  
0 4 1 4 C 1 3  

b 4 A 4 C 1 4  
b 4 A 4 C ~ 5  
4 4 A 4 C 1 6  
b 4 i i 4 C 1 7  
b4A4l.11 

b 4 A 4 C 1 9  
b+A+C20 
b 4 A 4 C 2 1  
P 4 A 4 C 2 7  
b 4 G 4 C 2 3  

b 4 A 4 C 2 4  
A 4 C 4 C 2 5  
P 4 A 4 C 2 6  
b 4 h 4 C 2 7  
6 4 A 4 L 2 8  

P 4 4 4 C 7 9  
b 4 A 4 C 3 0  
b 4 A 4 C 3 1  
L 4 4 4 C 3 7  
6 4 6 4 L 3 3  

P 4 8 4 C 3 4  
P 4 G 4 C 3 5  
b 4 P 4 C 3 6  
t 4 A 4 C 3 7  
c v c 4 c i ;  

P 4 b 4 L 3 9  
b4ALl.40 
u 4 - 4 L ~  1 
t 4 A z C k 2  
b 4 u 4 L 1  

b 4 A 4 L 7  
b+A%L3 
P 4 A 4 L 4  
baA,LS 
A 4 A 4 L 6  

b 4 A 4 L 7  
P 4 J s L H  
,¶ *ALLY 
P~A+LIII 
b 4 A 4 L l l  

HP Part Number 

0 7 5 7 - 0 2 8 0  
0 0 9 3 - 3 0 8 4  
L 7 5 7 - 0 4 1 6  
3 6 9 8 - 3 4 3 4  
C 7 5  1 - 9 4 0 1  

0 7 5 7 - 0 4 4 4  
0 7 5 7 - 0 4 b 2  
0 7 5 7 - 0 3 0 4  
L 7 5 7 - 0 4 2 1  
00 2 8 - 3 4 2 9  

0 7 5 7 - 0 4 0 1  
0 7 5 7 - 0 4 4 4  
0 7 5 7 - 0 4 4 2  
06138-3440  
0 7  5 7 - C 4 1 3  

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

1 8 2 0 - 0 4 6 9  
CS6bI3-6OtJ31 
0 1 6 0 - 3 a 5 6  
0 1 2 1 - 1 1 4 5 1  
0 1 R O - 0 1 1 6  

6 1 8 0 - U L L d  
0 1 0 0 - 0 2 1 4  
3 1 a 0 - 2 2 6 6  
0 1 8 0 - 0 1 1 6  
0 1 6 0 - 2 0 5 5  

0 1 6 0 - 2 0 5 5  
( ! 1 6 0 - 2 3 0 6  
0 1 4 0 - 0 1 9 0  
U l 8 3 - U 2 2 8  
0 1 6 0 - 2 0 5 5  

0 1 6 C - 2 0 5 5  
0 1 6 9 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
C 1 2 1 - C 0 4 6  
(1160-2055  

i 1 6 0 - 2 3 2 7  
d l @ - 0 1 9 0  
0 1 4 6 - 0 l 0 0  
0 1 6 6 - 2 0 5 5  
0 1  2 1 - 0 4 5 1  

C 1613-2327  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
O l a Q - 2 0 5 5  
J 1 6 C - 2 0 ' 5  

5 1 6 ~ - 2 0 5 5  
616s ) -2055  
C1121-Q451 
016,-2327 
0 1 6 0 - 2 0 5 5  

L L o G - Z J 5 5  
C 1 4 c - C l o t >  
0 l b U - 2 3 P y  
0 1 0 0 - 2 0 5 5  
?;on-2435 

5161)-22'15 
( > 1 6 0 - 2 f ~ 5 5  
3 1 2 2 - 9 2 4 7  
1 9 0 2 - 0 0 4 1  
9 1 0 0 - 1 6 2 3  

9 1 C J - 1 6 2 9  
YI~JL-I 6 2  Y 
OQ661-POCO2 
0 8 6 C C R C I ~ 9  
9 1 ~ 1 -  2 2 4 7  

9 1 0 0 - 2 1 4 7  

C I O ' .  2 2 4 7  
4 1 4 J - v 1 5 P  

Qty 

2 

1 

2 3  

5 

3 
1 

3 

1 
l G  

1 
4 

1 

9 

Z 

1 

1 

1 
3 
3 

1 

Description 

3:FXC MET F L M  1 %  OHM 1 %  1 / 8 U  
R:FXO MET F L M  2.15K OHM 11 1/8W 
R:FXD MET F L i  5 1 1  OHM 1 %  1/8W 
R:FXD MET F L i  34.8 OHM 1 3  118W 
R:FXO MET F L d  i 0 0  3 H H  1 %  1 / 3 U  

R:FXO 0 4 i T  F L M  12.1K OHM 1 9  1 / 8 U  
R:FXU MET F L Y  lO.OK OHM 1 %  1 /8W 
R:FXO MET F L M  51.1 OHM 1 %  1 /8W 
A:FXS M i l  F L M  a 2 5  OHM 1 %  118W 
R:FXD MET F L H  19.6 OHM 1 %  1 / 8 Y  

R:FXO MET F L M  1 0 3  OHM 1 Z  l l 8 Y  
R:FXD MET F L 4  12.1K OHM 1 X  l l 8 W  
R:FXD MET F L q  1D.OK OHM 1I 1 / 8 3  
R:FXD MET F L Y  1 9 6  OHM 1 Z  1 / 8 3  
R:FXD MET F L M  6 1 9  OHM 1 %  1/8W 

R:FXD MET F L M  1 0 0  CHM 1 9  1/8W 
R:FXO YET F L 4  12.1K OHM 1 %  1 / 8 U  
R:FXD MET F L H  8.25K OHM 1 %  1 / 8 U  
R:FXD M i T  F L U  63.1 OHM 1% 1 / 9 Y  
R:FXO YET F L Y  6 1 9  OHM 1 Z  l / 8 W  

1 L : J I G I T A L  T T L  H I - S P E E D  F / F  
BOARD AS5Y:REF. VCO 
C:FXO CER 1 0 0 0  P F  1 0 %  2 5 0 V C C Y  
C:VAQ TRIM'IER 1-7-11.0 P F  250VOC 
C:FXD E L E C T  6.8 U F  1 0 %  3 5 V C C Y  

C:FXD ELECT 2 2  UF 1 0 %  15VUCU 
C:FXD CER 1 D P F  5 Z  5 0 0 V  
C:FXO CER 2 4  P F  5 %  5 0 0 V O C Y  
C:FXU E L E C T  6.8 U F  1 0 %  35VOCW 
C:FXD CER 0.01 U F  + 8 0 - 2 0 1  iOOVOCW 

C:FXD CCR 0.01 U F  + 8 0 - 2 0 9  lOOVDCW 
C:FXD M I C A  2 7  P F  5% 
C:FXD M I C A  3 9  P F  5 %  
C:FXO ELECT 2 2  U F  1 0 9  15VOCY 
C:FXU L t R  3.01 U k  + 8 G - i O Z  lCCVDCY 

C:FXO CER 0.01 U F  +80-20% 1OOVDCW 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  lOOVDCY 
C:FXD CER 0.61 UF + ~ O - Z O Z  1 0 0 ~ 0 ~ ~  
C :VARI  CER 9 -35  P F  
C:FXD CER J.01 U F  +80-2OX lDOVDCW 

C:FXD CER 1 0 0 0  P F  2 0 1  lOOVCCU 
C:FXD M I C A  3 9  P F  5 9  
C:FXO M I C A  3 9  P F  5 %  
C:TXD CER 0.01 UF +80-209  ~ O O V D C Y  
C:VAR TRIMMER 1.7-11.0 P F  250VOC 

C:FXD CER 1 0 0 0  P F  2 0 %  lOOVOCW 
C:FXD CER 0.01 U F  + 8 0 - 2 3 %  lOOVDCW 
C:FXU C t R  O a D 1  U F  +8U-20% 100VDCM 
C:FXD CER 0.01 U F  +80-20'1 l D O V D C 3  
C:FXO CER 0.01 U F  +8U-ZSZ l G J V D C 3  

C:FXO CER 0.01 U F  +8O-20% lOOVOCY 
C:FXD CER 0.01 U F  + 8 0 - 2 0 9  lOOVOCU 
C:VAR TRIMMER 1.7-11.0 P F  2 5 0 V M  
C:FXD CER l O O G  P F  2OZ 1OOVOCW 
C:FXD CER 0.01 U F  + 8 0 - 2 0 9  lOOVOCW 

C:EXO CEQ 0 - 0 1  U F  + 8 0 - 2 0 %  lOOVDCY 
C:FXD MICA 3 9  P F  5 %  
C:FXD M I C A  4 7  PF  5 %  
L : F X U  CER G.01 U F  +8O-20% lO0VDCW 
C:FXO Y I C P  lip PF 5% 

C:FXD M I C A  1 2 0  P F  5 %  
C:FXD C t R  0.01 U F  +8D-SO% 103VDCY 
C:VOLTAGE VAR. 1 0  P F  1 0 %  6 0 3 V  
U1UDE:BREAKOOYN 5 - l l V  5 1  
C O I  L / C H C K t  27.5 U H  5 %  

C O I L l C H C K E  47.0 U H  5 %  
C O I L / C H C K E  47.5 U H  5% 
INDUCTOR 
I NOUCTUR 
CO1L:FXD R F  0 0 1 0  J H  1.12 

CO1L:FXD RF 0.10 UH 1 0 %  
PART CF P P I N T E O  C I R C U I T  BOPRD 
PART OF P R I N T E D  C I P C U I T  BOARD 
COIL:FXD RF n,io UH l o x  
CO1L:FXD R F  1 U H  1 0 %  
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Reference 
Designation 

b 4 A 4 0 1  
P 4 A 4 0 2  
b 4 A 4 0 3  
6 4 A 4 0 4  
b 4 A 4 9 5  

d 4 A 4 0 6  
b 4 A 4 9 7  
0 4 A 4 0 8  
b 4 A 4 0 9  
b 4 A 4 R 1  

b 4 A r H 2  
b 4 A 4 R 3  
1 4 A 4 H 4  
P 4 4 4 R 5  
A 4 A 4 R 6  

b 4 A 4 R 7  
b 4 A 4 R 8  
b 4 A 4 R 9  
b 4 A 4 R 1 0  
0 4 A 4 R l  l 

b 4 A 4 R l 2  
P 4 A 4 R 1 3  
b 4 4 4 R 1 4  
b 4 A 4 R 1 5  
A4114R16 

b 4 A 4 R 1 7  
A 4 A 4 R 1 8  
b 4 A 4 R 1 9  
b 4 A 4 H 2 6  
A 4 A 4 R 2 1  

P 4 A 4 H 2 2  
b 4 A 4 R 2 3  
b 4 a 4 R 2 4  
b 4 A 4 R 2 5  
b 4 d 4 R 2 6  

b 4 A 4 r 1 2 7  
A 4 A 4 R 2 8  
b 4 A 4 R 2 9  
b 4 A 4 h 3 0  
C 4 A 4 R 3 1  

b4A4111  
L 4 A 5  
A 4 A 5 C 1  
4 4 A 5 C 2  
b 4 A 5 C 3  

A 4 u 5 C 4  
b 4 A 5 C 5  
A 4 A 5 C 6  
b 4 A 5 C 7  
b C A S C 8  

4 4 8 5 C 9  
b 4 A 5 C l O  
b 4 A Z C l l  
b 4 A 5 C 1 2  
b 4 A S C l 5  

4 4 A D C l 4  
b 4 A 5 C 1 5  
P 4 A S C 1 6  
b 4 A S C 1 7  
b 4 A 5 C 1 8  

b 4 A 5 C 1 Y  
b 4 A  5 C 2 0  
P 4 A 5 C 2 1  
b 4 A 5 C 2 2  
b 4 A 5 C 2 3  

b 4 4 5 C 2 4  
6 4 A 5 C k l  
b 4 A 5 C R 2  
A 4 A 5 6 L 1  
A 4 A 5 L 2  

b 4 A 5 L 3  
A4ASI .s  
b 4 A 5 C 5  
P 4 A S L b  
4 4 A 5 L 7  

Mfr 
Code 

2 8 4 8 0  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
0 4 7 1 3  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 9 0  
2 9 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 9 4 e 0  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2f3480 

2 8 4 8 0  
2 8 4 8 0  
2 6 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  
8 0 0 3 1  
9 0 0 3 1  
2 8 4 9 0  

8 0 0 3 1  
8 0 0 3 1  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  

8 0 0 3 1  
8 0 0 3 1  
8 0 0 3 1  
8 0 0 3 1  
7 2 9 8 2  

7 2 9 8 2  
8 0 0 3 1  
8 0 0 3 1  
8 0 0 3 1  
8 0 0 3 1  

7 2 9 8 2  
7 2 9 8 2  
8 0 0 3 1  
8 0 0 3 1  
8 0 0 3 1  

8 0 0 3 1  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 3 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

Mfr Part Number 

1 8 5 4 - 6 0 1 9  
2 N 5 1 7 9  
2 N 5 1 7 9  
2 N 5 1 7 9  
MM 8 0 0 6  

1 8 5 4 -  W 3 1  
1 8 5 4 - 0 4 3 1  
1 8 5 4 - 0 4 3 1  
1 8 5 4 - 0 6 0 4  
0 7 5 7 - W 2  

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

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

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

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

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

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

1 8 2 0 - 0 7 1 4  
0 8 6 6 3 - 6 0 0 0 5  
C V 2 0 5 9 X 7 R l O Z M  
C V Z 0 5 9 X 7 R 1 0 2 M  
0 1 2 1 - 0 4 5 2  

C V 2 0 5 9 X 7 R 1 0 2 M  
C V 2 0 5 9 X 7 R 1 0 2 M  
301-000-COHO-519E 
301-000-COGO-24OJ 
301-000-COGO-24OJ 

C V 2 0 5 9 X 7 R l D Z M  
C V 2 0 5 9 X 7 R 1 0 2 M  
C V 2 0 5 9 X 7 R 1 0 2 M  
C V 2 0 5 9 X 7 R 1 0 2 M  
301-000-COGO-24OJ 

301-000-COGO-240J  
C V 2 0 5 9 X 7 R l O Z M  
C V 2 0 5 9 X 7 R l 0 2 M  
C V 2 0 5 9 X 7 R 1 0 2 M  
C V 2 0 5 9 X 7 R 1 0 2 M  

3 0 1 - 0 0 0 - C O G O - 2 4 O J  
301-OOO-COGO-24OJ 
C V 2 0 5 9 X 7 R l O 2 M  
C V 2 0 5 9 X 7 R 1 0 2 M  
C V Z 0 5 9 X 7 R 1 0 2 M  

C V 2 0 5 9 X 7 R 1 0 2 M  
0 1 2 2 - 0 1 4 8  
1 9 0 1 - 1 0 3 4  
0 8 6 6 0 - 6 0 0 3 8  
9 1 0 0 - 2 2 5 0  

0 8 6 6 0 - 8 0 0 0 6  
0 8 6 6 3 8 0 0 0 6  
9 1 0 0 - 2 2 5 0  
9 1 0 0 - 2 2 5 0  
0 8 6 6 3 8 0 0 0 6  

HP Part Number 

1 3 5 4 - 0 0 1 9  
1 8 5 4 - 0 3 4 5  
1 8 5 4 - 0 3 4 5  
1 8 5 4 - 0 3 4 5  
1 3  5 4 - 0 5 4 0  

1 8 5 4 - L 4 3 1  
1 F  5 4 - 0 4 3 1  
1 6  5 4 - 0 4 3  1 
1 8 5 4 - 0 4 0 4  
0 7  5 7 4 4 4 2  

0 I 5 7 - 0 4 3 1  
0 7 5 7 - 0 4 1 8  
0 7  5 7 - 0 3 9 4  
0 7 5 7 - 0 4 1 6  
0 7  5 7 - 0 3 9 4  

0 6 9 8 - 0 0 8 2  
0 7 5 7 - 0 2 7 0  
0 7 5 7 - F 4 4 L  
0 6 9 8 - 3 1 5 3  
0 7 5 7 - 0 4 4 2  

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

0 7 5 7 - 1 0 9 4  
0 0 9 8 - 3 4 3 4  
0 7 5 7 - 0 3 9 8  
u 7 e 4 - 0 0 3 3  
0 7 5 7 - 0 4 4 1  

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

0 6  98 -3  1 5  5 
0 6 9 8 - 3 1 5 5  
0 6 ? 8 - 3 4 4 0  
0 6 4 d - 3 4 3 8  
0 7 5 7 - P 4 2 1  

1 8  2 0 - 0 7 1 4  
0 8 6 6 + 6 0 0 0 5  
0 1 L U - 3 8 7 8  
0 1 6 9 - 3 8 7 8  
0 1 2 1 - 0 4 5 2  

0 1 6 0 - 3 8 7 6  
0 1  60-387.3 
0 1 6 L - 2 2 5 0  
0 1 6 0 - 7 2 6 6  
C 1 6 0 - 2 2 6 6  

0 1 6 0 - 3 8 7 8  
6 1 6 0 - 3 8 7 8  
0 1  6 0 - 3 8 7 8  
0 1 6 0 - 3 8 7 8  
0 1 6 C - 2 2 6 6  

6 1 6 0 - 2 2 6 6  
d l  6 0 - 3 8 7 8  
6161 ; -3818  
C l b d - 3 8 7 8  
0 1 6 0 - 3 8 7 8  

G 1 6 C - 2 2 6 6  
0 1 6 0 - 2 2 6 6  
21 
0 1 6 0 - 3 E 7 8  
01 6 0 - 3  8 7 8  

0 1 6 0 - 3 8 7 8  
0 1 2 2 - 0 1 4 8  
1 9 0 1 - 1 0 3 4  
C d 6 6 G 6 L 3 3 8  
9 1 P O - 2 2 5 0  

LH66+t l i ) lJOb 
9 - i b c C k O C J 0 6  
C l1'lI~-2750 
9 1 0 0 - 2 2 5 )  
C d 6 6 3 - 8 0 J 0 6  

Qty 

3 

3 

1 

1 

9 

3 
1 

1 7  

1 
1 

16 

2 

2 

1 
1 
1 
7 

4 

Description 

T S T R : S I  NPN 
TSTR:S I  h F N  
T S T K : S I  NPiN 
T S T R : S I  NPN 
TSTR:S I  N P N  

TSTR:S I  NPN (REPLACEABLE BY R C b  2 N 5 1 7 9 1  
T S T R : S I  NPN (REPLACEABLE BY RCA 2 N 5 1 7 9 1  
TSTR:S I  h P N  ( R E P L A C E A B L E  BY R C b  2 N 5 1 7 9 1  
T S T R : S I  NPN 
R:FXD MET F L M  10.OK OHM 1 %  1 / 8 W  

h:FXO MET F L i  1 3 0  OHM 1 %  l / d U  
R:FAD MET F L U  6 1 9  CHM 1 %  l l 8 W  
R:FXO MET F L U  51.1 OHM 1% 1 / 8 Y  
R:FXD MET F L Y  5 1 1  OHM 1 %  1 /8W 
R:FX0 AET F L U  51.1 CHM 1 %  1 / 8 U  

R:FXO MET F L U  4 6 4  OHM 1 %  1/8W 
K:FXO N E T  F L M  1.76K OHM 1 %  1 /8W 
R:FXD MET F L M  R a 2 5 K  OHM 1 %  l / B U  
R:FXO MET F L U  3.83K OHM 1 X  1 1 8 Y  
R:FXn MFT F L S  10.OK OHM 1 %  1 /BW 

R:FXD MET F L M  10.OK OHM 1 4  l / 8 U  
R:FXU H E T  F L Y  1 9 6  OHM 1 %  1 /8W 
R:FXD MET F L 4  1.96K OHM 1 %  I I 8 Y  
R:FXD MET F L U  9 0 9  OHM 1 %  1 /8W 
R:FX0 MET F L Y  1 0 0  OHM 1 X  1 /8W 

R:FXO MET F L U  1.47K OHM 1 %  1 / 8 U  
R:FXD MET F L 4  34.8 OHM 1 %  1 / 8 Y  
R:F.XO MET F L Y  7 5  OHM 1 %  1 /8W 
R:FXC MET OX 3 3  OHM 5 4  2 Y  
R:FXO MET F L U  8.25K OHM i% 1 / 8 k  

R:FXO YET F L M  3.83K OHM 1 %  1/8W 
R:FXD MET F L M  1 9 0  OHH iP +/ f lu  
K:FXD MET F L M  8.25K OHM 1 %  1 / 8 Y  
R:FXD MET F L H  3.83K OHM 1 %  1 / 8 W  
R:FXJ  MET FLc4 31.1 OHM 1 %  i / B U  

R:FXO MET F L Y  4.66K UHM 1 %  1 / 8 Y  
R:FXD MET F L U  4.64K OHM 1 %  1 /8W 
R:FXD MET F L U  1 9 6  OHM 1 %  1/8W 
R:FX0 MET F L M  1 4 7  flHM 1 %  1 1 8 Y  
R:FXO MET F L M  8 2 5  OdM 1% 118W 

1 C : O I G I T A L  QUINbRY D I V I D E R  
BOARD PSSY:VCO G A N P L I F I E R S  
C:FXO CER 1 0 0 0  PF  2 0 %  IOOVCCW 
C:FXD CER 1 3 0 0  P F  2 i l Z  IOOVCCW 
C:VAR A I R  1.3 T O  3.4 P F  25OVDCW 

C:FXO CER 1 0 0 0  P F  2 0 1  l O 0 V C C Y  
C:FXO CEK 1 3 0 0  P F  2 0 %  lOOVCCW 
C:FXU CER 5.1 P F  500VDCW 
C:FXD CER 24 P F  5 4  5 0 0 V O C U  
C:FXO CER 2 4  P F  5 2  CCCVCCW 

C:FXO CER 1 0 0 0  P F  2 0 9  10OVCCU 
C:FXD CER 1 0 0 0  P F  2 0 X  IOOVCCY 
C:FXO CER 1 0 0 0  PF 2 0 %  1 0 0 V C C N  
C:FXD CER 1 0 0 0  P F  2 0 %  IDOVCCW 
C:FXD C E h  2 4  P F  5 %  500VCCW 

L:FXO CEK 24 P F  5 %  30OVOCW 
C:FXD CER 1 0 0 b  P F  2 0 %  lO0VCCW 
C:FXD CER 1 0 0 0  P F  2 0 %  10 i lVGCY 
C:FXD CER 1 0 0 0  P F  2 0 %  IOCVCCH 
C:FXO CER 1 0 0 0  P F  2 0 %  lOOVCCY 

C:FXU CER 2 4  P F  5 %  SOOVCCW 
C:FXO CER 24 P F  5 9  5 0 0 V D C k  
C:FXD CER 1 0 0 0  O F  2 0 %  lOOVCCw 
C:FXU CER 1 0 0 0  PF  2 0 %  IOOVDCW 
C:FXO CER 1 0 3 0  P F  2 0 %  10OVCCN 

C:FXO CER 1 0 2 0  P F  2 0 %  1 0 0 V C C U  
C:VAK A I R  102-6.2 P F  
3 1 O O t : S T A B I S T O R  9 0 V  MIN. 
F1LTER:LP 6CO MHZ 
C O I L / C H O K E  0.18 U H  1 0 I  

I I JDUCTJ?  
I L I D U C T 3 P  
C U I L / C H O K E  0 0 1 8  UH 1 0 %  
C O I L / C d O K E  3 - 1 8  UH 1 0 %  
I NOUCTOR 



Replaceable Parts 

Table 6-3. Replaceable Parts 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr Part Number 

0 8 6 6 0 - 8 0 0 0 6  
9 1 0 0 - 2 2 5 0  
9 1 0 0 - 2 2 5 0  
0 8 6 6 0 - 8 0 0 0 9  
0 8 6 6 0 - 8 0 0 0 9  

9 1 0 0 - 2 2 5 0  
9 1 0 0 - 2 2 5 0  
H U  8 0 0 6  
0 8 6 6 0 - 8 0 0 1 3  
0 8 6 6 0 - 8 0 0 1 3  

0 8 6 6 0 - 8 0 0 1 2  
0 8 6 6 0 - 8 0 0 1 3  
0 8 6 6 0 - 8 0 0 1 3  
MU 8 0 0 6  
0 6 9 8 - 0 0 8 4  

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

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

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

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

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

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

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

0 7 5 7 - 0 4 1 6  
0 7 5 7 - 0 4 1 6  
0 7 5 7 - 0 3 4 6  
0 7 5 7 -  0 3 4 6  
0 7 5 7 - 0 4 1 6  

0 7 5 7 - 0 4 1 6  
0 8 6 6 0 - 8 0 0 0 3  
0 8 6 6 0 - 6 0 0 0 7  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
3 0 0 1 0 6 G 0 5 0 C 8 2 - D S U  

3 0 D 1 0 6 G 0 5 0 C B 2 - O S U  
30D506G050DD2-OSU 
0 1 2 1 - 0 4 5 2  
3 0 1 - 0 0 0 - C O 0 0 - 1 8 0 J  
5 C l 1 8 7 S - C U L  

1 5 0 D 2 2 5 X 9 0 2 0 A 2 - O Y S  
8 1 0 4 B X 1 0 2 U  
3 0 0 1 0 6 G 0 5 0 C B 2 - D S M  
R D M 1 5 F 6 8 1 J l C  
F 0 3 3 6 9  

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

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
047 1 3  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
0 4 7  1 3  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 6 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 9 1  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
5 6 2  8 9  
5 6 2 8 9  

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

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
8 0 1 3 1  
8 0 1 3 1  

Reference 
Designation 

b 4 A 5 L 8  
1 4 4  5 L 9  
b 4 A 2 L l U  
b 4 A 5 L l 1  
4 4 6 5 1  1 2  

b4C 5 L 1 3  
b 4 P 5 L 1 4  
b 4 S 5 O l  
b413112 
b 4 A 5 0 3  

b 4 A 5 0 4  
4 4 6 5 0 5  
A 4 b 5 0 6  
b 4 A 5 0 7  
b 4 A > R 1  

b 4 A 5 K 2  
a 4 1 3 6 3  
6 4 4 5 1 4  
1 4 8  5R 5 
b 4 A > R 6  

b 4 A 9 h I  
b + A b & a  
b 4 A 5 K 4  
b 4 A 5 R l C  
1 4 ~ 5 K 1 1  

C 4 A 5 R 1 2  
A 4 ~ 5 K 1 3  
b 4 A > H 1 4  
b 4 A 5 R 1 5  
b 4 A 5 R l 6  

4 4 ~ 5 1 1 7  
1 4 A 5 R i d  
b 4 A 5 R 1 9  
A 4 A 5 K 2 U  
A 4 6 5 h 2 1  

b 4 A 5 R 2 2  
A 4 L 5 K 2 3  
b 4 A 5 R 2 4  
b 4 A 5 R Z 5  
b 4 A 5 R 2 6  

b 4 A Z R 2 7  
b 4 1 5 K l d  
P 4 A 5 P 2 9  
A 4 A 5 R 3 0  
A 4 A 5 R 3 1  

A 4 A 5 R 3 2  
P4A5r123  
b 4 A 5 H 3 4  
P 4 C h H 3 5  
b 4 A 5 R 5 6  

b 4 A 5 K 3 7  
b 4 L 5 R 3 8  
b 4 L 5 R 3 Y  
b 4 A 5 R 4 0  
b 4 ~ 5 f i 4 1  

b 4 A 5 K 4 2  
b + n ? T l  
b 4 d 6  
i 4 A o C 1  
9 4 U b C 2  

b 4 ~ 6 C 3  
P 4 A 6 C 4  
b 4 A b L 5  
b 4 A b C 6  
4 4 r b C 7  

b4ubT.H  
b 4 A u C 4  
4 4 b 6 C l D  
d 4 i 6 C l  l 
b 4 u b L h 1  

b 4 A t L 1  
b 4 A 6 L 7  
A411601 
0 4 P b 3 2  
b 4 a b J 3  

HP Part Number 

0 8 6 6 0 8 C O 0 6  
S 1 b v - 2 2 5 0  
Y l C O - 2 2 5 0  
O i iooq?a3J39  
CSL63-PClC109 

9 1 1  1% 2 7 5 0  
5 1 0 0 - 2 2 5 0  
l d  5 4 - 0 5 4 0  
i R t 6 3 - L ? 0 0 1 3  
O R 6 6 C r P U 0 1 3  

J 3 6 6 + 9 0 0 1 2  
5 8 6 6 3 - 8 0 0 1 3  
: ' 1 6 6 r j 3 0 9 1 3  
1 8 5 4 - 5 5 4 0  
0 6 9 8 - 0 0 . 3 4  

3 6 9 a - 0 0 8 4  
0 7 5 7 - 0 2 3 0  
~ 7 5 7 - 1 0 9 4  
0 6 9 8 - 7 2 0 3  
C 7  5 7 - 0 3 4 6  

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

0757-02151  
0 7  3 7 - 0 4 3 9  
0 7 5 7 - 0 7 7 9  
66'48-3442 
0 6 $ 9 - 3 4 4 2  

C 6 S d - 3 4 2  8 
0 6 9 8 - 3 4 4 5  
G 6 9 8 - 3 4 2 8  
0 6 9 8 - 3 4 4 5  
07 5 7 - 0 4 3 ~  

0 7 5 7 - 0 2 7 9  
0 7 5 7 - 0 4 3 9  
0 7 5 7 - 0 2 7 9  
0 6 9 h - 3 4 4 0  
0 6 9 6 - 3 4 4 0  

C698-34;  8 
2 6 3 0 - 3 4 4 4  
C 6 9 P - 3 6 7  P 
0 6 c 8 - 3 4 4 4  
0 7  5 7 - 0 4 3  9 

0 7 5  1 - 0 2 7 9  
0 7  5 7 - 0 4 3 9  
C 7 5 7 - 0 2 7 9  
C 6 Q p - 3 4 3 8  
O h 9 8 - 3 4 3 u  

C 7 5 7 - a 4 1 6  
3 7  5 7 - 0 4 1 6  
J 7  57-C346  
C7 27-u 3 4 6  
3 7 5 7 - 0 4 1 6  

0 7 5 7 - 0 4 1 6  
68660-11C~003  
d 8 6 0 3 - 6 6 0 3  1 
G l 6 0 - 2 0 5 5  
G l a i l - C 1 3 3  

U l Y C - 2 1 . 3 3  
0 1 8 C - 0 1 4 1  
C121-51452 
U l 6 i > - 2 2 6 3  
C l h G - 0 1 7 4  

0 1 8 C - 0 1 1 7  
0 1 6 3 - 2 3 2 7  
O l a C - 0 i 9 3  
( 1  h r i - 3 5 3 7  
l " O l - i r C 3 3  

9 1 4 ~ - J l 7 8  
U l n C - I  t 4 3  
1 d 3 4 - L L 7 1  
1 1  5 3 - a d 7  
1 8 5 3 - l r  0 7  

Qty 

4 

1 

2 

1 2  

4 

1 
1 

6 

3 

1 
1 5  

2 

1 
1 

1 3  

Description 

IYDUCTOR 
C O I L / C H O K E  0 0 1 8  U H  1 0 1  
C J I L / C H C K E  0.18 U H  1 0 L  
I N3UCT3R 
INDUCT?R 

C U I L / C H O K E  0 0 1 8  UH 1 0 P  
C O I L / C H O K E  0.18 U H  1 0 %  
T S T R : S I  NPN 
T S T K : S I  NPN S i L t C T t D  FROM 2 N 5 1 7 9  
TSTR:S I  NPN S E L E C T E D  FRCM 2 N 5 1 7 9  

TSTR:SELECTED FRDY 2 N 5 1 7 9  
T S T R : S I  NPN SELECTED F R C U  2 N 5 1 7 9  
T S T R : S I  NPN SELECTED FROM 2 N 5 1 7 9  
T S T H : S I  NPN 
R:FXD U f T  F L H  2.15K OHM 1 %  1 / 8 U  

R:FXO MET F L M  2.15K OHM 1 %  1 / 8 Y  
R:FXD MET F L M  1 K  OHM 1 %  1 / 8 U  
R:FXO MET F L M  1.47K OHU 1 %  1 / 8 Y  
R:FXO F L U  51.1 OHV 2% 1E8W 
R:FXD MET FL '4  1 0  OHM 1 %  1 / 8 U  

R:FXD F L U  51.1 OHM 2 %  1 / 8 Y  
R:FXD M i T  F L Y  1 0  OHM 1 %  1 / S Y  
R:FXD 1 l I T  F L M  5 1 1  OHM 1 %  1 / 8 Y  
K:FXO YET F L Y  5 1 1  OHM 1 %  1 / 8 U  
R:FXD MET F L H  6.81K OHM 1 %  1 / 8 Y  

R:FXD MET F L M  3. lhK OHM 1 %  1 / 8 Y  
R:FXD WET F L I  6.81K OHM 1 %  1 / 8 W  
R:FXD MET F L M  3.16K OHM 1 %  1 /8W 
R : F M  MET F L U  2 3 7  OHU 1 %  1 / 8 U  
*:FXU MET F L Y  2 3 7  OHU 1 %  1 / 8 4  

R:FXD MET F L U  14.7 OHM 1 %  1 / 8 Y  
R:FXO MET F L U  3 4 8  OHM 1 %  1/8W 
R:FXU MET F L M  l A - 7  OHM 1 %  1 / 8 U  
R:FXU MET F L M  3 4 8  CHM 1 %  l E A W  
P:FXD MET F L M  6.81K OHM 11 1 / 8 Y  

R:FXD MET F L M  3.16K OHM 11 1/8W 
R:FXD t'ET F L 4  6.8l.K OHU 1 5  1 / 8 Y  
R:FXD MET F L M  3. lbK OHM 1 %  1 / 8 Y  
R:FXD MET F L Y  1 9 6  OHM 1 %  1 / 8 Y  
R:FXD MET F L M  1 9 6  OHM 1 %  l E 8 W  

R:FXO MET F L M  14.7 OH? 1 5  1 / 8 Y  
R:FXD Y t T  = L Y  3 1 6  3 H H  1% 1 / 8 U  
R:FXD YET F L Y  14.7 OHM 1 %  1 /8W 
R:FXD MET F L M  3 1 6  3HH 1 %  l / 6 U  
R:FXO MET F L i  6.81K OHM 1% l / d U  

R:FXO MET F L M  3. lbK CHM 1 X  1 / 8 U  
R:FXD MET FLi4 6.81K OHU 1 %  1 / 8 U  
R:FXC d E T  F L 4  L l b K  OHM 1 %  1 /8W 
H:FXD YET F L M  1 4 7  OHM 1 %  1 /8W 
R:FXD MET FLM 1 4 7  CHM 1 %  l / a ~  

R:FXD YET F L Y  5 1 1  OHM 1 %  1 /8W 
R:FXO YET F L Y  5 1 1  OHM 1 %  1 / d U  
%:FXO MET FLY  10 OHM 1 %  1 / 8 *  
P:FXD MET F L Y  1 0  CHU 1 %  1 / 8 U  
R:FXD MET F L M  5 1 1  OHM 1 %  l / 8 U  

R:FXD MET F L Y  5 1 1  CHH 1 %  l / 8 U  
TRANSFORMER: I SOLATOR 
B J A R D  ASSY:PR[TUNE 
C:FXU CER 0.01 UF +80-20% 1OOVDCU 
C : F X J  A L  E L t L T  1 3  U F  + 7 5 - 1 0 %  SOVDCU 

C:FXU A L  E L E C T  1 0  U F  + 7 5 - l C %  5OVDCW 
C:FXD t L E C T  5 0  OF + 7 5 - 1 0 %  50VDCW 
C:V&R A I R  1.3 TO 5 0 4  P F  2SOVDCU 
L :FXU Cch 16 P i  5 %  5OOVDCW 
C:FXO CEK 0.47 UF +RO-20% 25VDCU 

L:FXD ELECT 2.2 U F  1 0 %  2 0 V O C d  
C:FXD CEQ 1 3 0 0  P F  2 0 %  l O J V C C U  
C:FXD A L  E L c C T  1 0  U F  +75-1CX SOVDCU 
C:FXD YICA be0 PF 5 %  ~ O O V C C N  
D 1 U D E : S I L I C O N  l O O H A  l 8 O W V  

CO1L:FnD 1 2  UH 1 0 %  
C O I L / C H O K E  3 0 0  UH 5 Z  
T S T R : S I  N P N I S E L E C T E C  FROM 2 k 3 7 0 4 )  
7 S T K : S I  PNP 
T S T R : S I  PNP 





Replaceable Parts 

Table 6-3. Replaceable Parts 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr Part Number 

S N 7 4 4 2 N  
0 8 6 6 0 - 6 0 0 0 6  
8 1 0 4 8 x 1 0 2 1 1  
8 1 0 4 8 X l O 2 W  
300906G015CCZ-OSM 

8121-8112-X7R-10311 
8104BX10211 
300906G015CCZ-0.511 
300206G050CCZ-OS11 
8 1 ~ 8 ~ 1 0 ~ 1 1  

0 1 6 0 - 0 8 3 9  
R D M 1 9 F 1 0 2 J 3 5  
ROW15E470J3S 
ROl415E470J3S 
301-000-COHO-519E 

301-OOO-COQCl-240J 
0 1 8 0 - 1 7 4 5  
3 0 1 ~ 0 0 0 - C O T a - 2 4 O J  
301-000-LOGO-200J  
1 5 0 0 1 0 5 X 9 0 3 5 A 2 - D Y S  

1500105X9035AZ-OYS 
15M)105X9035AZ-DYS 
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  
1 5  W 105X9035A2-OYS 
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  

1 5 0 0 1 0 5 X 9 0 3 5 A 2 - O Y S  
300106G050C82-OSW 
3 0 1 - 0 0 0 - C O M - 2 4 0 J  
1 9 0 1 - 0 1 8 9  
1 0 5 1 4 8 4 5 4  

1 0 5 1 4 - 8 4 5 4  
1 0 5 1 4 8 4 5 4  
1 0 5 1 4 - 8 4 5 4  
S L 1 0 9 3 9 - 9 8  
S210939-98  

S L 1 0 9 3 9 - 9 8  
S L 1 0 9 3 9 - 9 8  
F 0 3 3 6 9  
5 0 - 0 5 3 - 0 0 0 0  
9 1 4 0 - 0 1 4 4  

1 5 - 1 3 1 5 - 1 2 J  
15-1315-125 
09-4436-3K 
9100-2254 
0 8 6 6 0 - 8 0 0 0 5  

0 8 6 6 0 - 8 0 0 0 5  
1 8 5 4 - 0 0 1 9  
1 8 5 4 - 0 0 1 9  
1853-GO34 
1 8 5 5 - 0 0 1 9  

2 1 3 2 5 1  
1 8 5 4 - 0 0 2 3  
0 7 5 7 - 0 3 9 8  
0698-0084 
0 7 5 7 - 0 2 8 0  

0 6 9 8 - 3 4 4 0  
0 7 5 7 - 0 3 4 6  
0 6 9 8 - 3 4 3 7  
0 6 9 8 - 3 4 4 3  
0 7 5 7 -  0 3 4 6  

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

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

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

Mfr 
Code 

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

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

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

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

5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
0 4 7 1 3  
0 4 7 1 3  

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

8 2 1 4 2  
8 2 1 4 2  
8 2 1 4 2  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

8 0 1 3 1  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 9 4 8 0  
2 8 4 8 0  

2 8 4 3 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4  8 0  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  

Reference 
Designation 

b 4 4 6 U l  
b 4 - 7  
b 4 A 7 C 1  
1 4 4 7 C 2  
t 4 A 7 C 3  

L 4 1 7 C 4  
b 4 1 7 L 5  
L 4 A 7 C b  
b 4 u 7 C 7  
b I A 7 C H  

b4P7CY 
P 4 6 7 L t 0  
L 4 A ( C 1 1  
P 4 8 7 C 1 2  
b 4 A 7 C 1 3  

b 4 A 7 C 1 4  
b+e7C15 
b 4 A 7 C l h  
d 4 A 7 C 1 7  
C 4 d 7 C 1 8  

b 4 L 7 C l J  
A4A I C Z u  
A 4 A 7 C 2 1  
14A IC;? 
P 4 A 7 C 7 3  

4 4 8 7 C 2 4  
b 4 8 7 C 2 5  
A 4 1 7 C 2 6  
~ ~ A ~ L K A  
A4A7Ch2 

b 4 A 7 C K 3  
L 4 A 7 C h 4  
A 4 - 7 C ~ 5  
P 4 A 7 L k 6  
b 4 A 7 C n  7 

P4A I C P d  
b4*7Ci l9  
d 4 l l C h l O  
u 4 G 7 J 1  
b 4 C 7 L 1  

b 4 ~ 7 L 2  
P 4 A 7 L 3  
b 4 A 7 L 4  
d 4 L 7 L 5  
P 4 4 7 L 6  

A 6 A 7 L 7  
P 4 A 7 0 1  
P4 l i7U2 
l 4 1 7 J 3  
A4A74J4 

6 4 4 7 0 5  
P 4 D 7 0 6  
b 4 A 7 K 1  
0 4 6 7 8 2  
b 4 L 7 H 3  

b 4 u 7 R 4  
1 4 ~ 7 K 5  
P 4 A 7 h 6  
b 4 L 7 K  7 
P 4 A 7 ~ h  

b 4 L I  KY 
P 4 A 7 R 1 0  
A 4 n 7 h l l  
D 4 u 7 h 1 2  
b 4 4 7 i t 1 3  

b W 7 H 1 4  
L G e i t t l 5  
L 4 A 7 K 1 6  
i 4 ~ 7 A 1 7  
4 4 A 7 d 1 6  

2 4 L 7 A 1 9  
6 4 r 7 R 2 3  
P 4 1 t K 7 1  
4 4 n 7 u i 2  
P+f i7H73 

Qty 

1 

5 

1 

8 

1 
1 
2 

1 
1 6  

1 
4 

1 

2 

1 
2 

1 2  
4 

1 

5 

1 

HP Part Number 

182O--L'214 
OP66C-6C006 
i 1 6 C - 2 3 2 7  
u 1 6 C - 2 3 2 7  
0 1 8 0 - 2 2 1 4  

C16C-3e75 
0 1 6 6 - 2 3 2 7  
0 1 Q C - 2 2 1 4  
C l f l I i -OC49 
C 1 6 C - i 3 2 7  

J l 6 0 - 0 8 3 9  
0 1 6 0 - 3 0 6 4  
0 1 6 0 - 0  1 8 2  
O l 6 C - 0 1 9 2  
O l h G - 2 2 5 0  

0 1 6 0 - 2 2 6 6  
3 1 8 ~ 1 - 1 7 4 5  
0 1 5 9 - 2 2 6  6 
0 1 6 0 - 2 2 6 4  
D l d O - 0 7 9 1  

C:HU-0251 
0 1 8 3 - b 2 4 1  
9 1 8 0 - 0 1 3 7  
O l d 0 - 0 2 9  1 
0 1 8 0 - 0 1 9 7  

" 2  911-0 2 9  1 
C1EC-C183 
r '2bC-226b 
1531-L1189 
l n 5 1 4 - 8 4 5 4  

1(; 5 1  4- 8 4 5 4  
1 0 5 1 4 - 8 4 5 4  
16 5 1  4- 2 4 5 4  
1 9 0 2 - 0 0 4 1  
1 9 0 2 - U C 4 1  

1 9 0 2 - 0 0 4 1  
1 5 G ~ - O L 4 1  
l 0 0 I - G O a 3  
1 2  5.1-0 8 3 6  
914Ci-0144 

9 1 k - 0 2 1 ~  
914C-C 2 1 0  
9 1 0 0 - 2 2 6 0  
91611-2254 
0 8 6 6 0 -  8G005 

O n 6 6 k G ~ . 3 9 5  
l o 5 ~ - C 0 1 9  
1P 5 4 - 0 0 1 9  
l t  5 3 - 0 0 3 4  
1 9 5 5 - 0 < 4 9  

1 8 5 3 - D f r 7  
1 8 5 4 - 0 0 2 3  
0 5  57-0398 
0 6 9 u - o c a 4  
0 7 5 7 - 0 2 8 0  

0 6 9 6 - 3 4 4 0  
C7 57- J 3 + 6  
C h 5 1 - 3 4 3 7  
C b 9 5 - 3 4 4 3  
0 7  5 7 - 0 3 4 6  

C6YR-CC34 
~ 7 5 7 - ~ 2 e ~  
C 757-12276 
t 6 Y F - 3 4 3 d  
C 7 5 7 - 3 3 9 4  

v 7 5 7 - U 3 " 4  
L 7 5 7 - 0 3 7 4  
(75'-C 22" 
LS 5 7 - 9 2 9 0  
; i ~ ~ - l ? e t  

L 157-73Q4 
c i 5 7 - '  ;Q4 
CT 5 7 - 0 4 4 2  
2 1 C 3 - 1 3 8 6  
u7 5 1 - 0 4 4 2  

Description 

1C:TTL UCO TO DEC. DECODER 
aDARD ASSY:PHASE DETECTOR 
C:FXD CER 1 0 0 0  PF 2 0 %  lOOVOCU 
C:FXO CER 1 0 0 0  PF 2 0 %  l0OVCCU 
C:FXO t L E C T  9 0  U F  + 7 5 - 1 0 %  15VOCY 

C:FXO CER 0.01 UF 2 0 %  lOOVCCY 
C:FXD CER 1 0 0 0  P F  2 0 %  lOOVCCW 
C:FXO ELECT 9 0  JF + 7 5 - 1 J L  15VOCU 
C:FXD ELECT 2 0  U F  +75-10% 50VOCU 
C:FXD L E K  1 0 0 0  PF 2 9 %  lOOVCCY 

C:FXO MICA l l C P F  1 %  
C:FXD MICA 1000 PF 5% ~ O O V G C W  
C:FXO MICA 4 7 P F  5% 300VCCY 
C:FXD MICA 4 7 P F  5 %  300VOCW 
C:FXD CER 5.1 PF SOOVOCU 

C:FXD LcK 2 4  PF 5 %  500VDCU 
C:FXD ELECT 1.5 UF 1 0 %  LOVCCW 
C:FXD CER 2 4  P i  5 %  50DVOCW 
C:FXD CER 2 0  PF 5 %  500VGCW 
C:FXD ELECT 1.0 3 F  1 0 %  35VCCW 

C:FXO ELECT 1.U U F  1 0 %  35VOCW 
C:FXD ELECT 1.0 U F  1 0 %  3SVCCU 
C:FXG ELECT 2.2 IJF 1 0 %  20VGCW 
C:FXD ELECT 1.0 U F  1 0 %  35VCCW 
C:FXO ELECT 2.2 U F  1 0 %  ZOVCCW 

C:FXD ELECT 1.0 U F  1 0 %  35VDCW 
C:FXD A L  ELECT 1 0  U F  + 7 5 - 1 0 1  50VOCU 
C:FXD CER 2 6  PF 5 %  5OOVOCY 
D I 0 D t : S I L I C O N  MATCHEO OUAD 
D I U 0 E : S I L I C O N  MATCHEO QUA0 

0 I D D t : S I L I C D N  MATCHED QUPD 
D I O 0 E : S I L I C O N  MATCHED QUA0 
U I 0 D E : S I L I C U N  MATCHED OUAO 
0 I O U E : d F E A K b O l h  S o 1 1 V  5 %  
UIUDE:8REAKOOWN 5.11V 5 %  

DIU0E:BREAKOOWN 5. l lV  5 %  
3ICOE:8REAKOCWN 3.11V 5 %  
0 I O O E : S I L I C O N  l 0 G C A  180WV 
CJWNECT0R:KF SUO-MINIATURE 
CO1L:FXO R F  6.7 UH 

COIL /CHOKE 1 0 6  UH 5 %  
C O I L l C H O K E  1 0 0  UH 5 %  
CU1L:FXO 1 - 8 0  U H  1 0 %  
COIL /CHOKE - 3 9  UH 1 0 L  
INDUCTOR 

I NDUCTUK 
TSTR:SI NPN 
TSTR:SI NPN 
T5TR:SI  PNPfSkLECTEO FRCM 2 h 2 2 5 1 1  
TSTR:SI FET N-CHANNEL DUAL 

TSTR:SI PNP 
TSTR:Sr FIPN(SELFCTE0 FRCM 2 N Z A 8 4 I  
K:FXD MET F L M  7 5  OHM 1 9  1 / 8 3  
R:FXD MET FLM 2 . 1 5 ~  CHM 1 %  1 / 8 n  
R:FXD YET F L i  1 K  OHM 1 %  1 /8W 

R:FXD M t T  F L U  1 9 6  OHM 1 %  1 / 8 h  
R:FXO MET FLM 1 0  OHM 1~ l / e #  
R:FXD YET FLM 1 3 3  OHM 1% 1/bW 
K:FXO YET FLM 2 8 7  OHM 1 %  1/8W 
P:FXD VET FLY 1C ZHM 1 %  l / e W  

F : k X L  YTT F L I  2.15K OHM 1 %  1/8W 
R:FXO MET FLM 1 K  CHY 1 %  l / e W  
R:FXD MET F L r i  61.9 OHM 1 %  1 / 8 d  
R:FXD MET FLM 1 4 7  CHN 1 %  1/8W 
R:FXD Y t T  F L 1  51.1 OHM 1 %  1/8W 

4:FXD MET F L M  51.1 OHM 1 X  1 / 8 3  
K:FXLI YET F L U  51.1 UHH 1 %  1/8W 
R:FXD I F T  FLM 1 K  OHF 1 %  118W 
R:FXU YET F L Y  1 K  OHM 1 X  1 /8W 
R:VAR CERMET 1 0 6 0  OHM 1 0 6  L I N  1 / 2 U  

R:FXO MET FLM 51.1 OHU 1 %  1/8W 
R:FXO MET FLY 5 1 - 1  OHM 1% 1 / 8 Y  
K:FXD MET FLM 10.OK OHM 1 %  1/8W 
K:VAF CFPMET IDDO CHC 1 0 %  L I N  1 1 2 Y  
R:FXO Y t T  F L N  13.0K OHM 1 %  1/8W 



Model 86608 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 
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Scans by ArtekMedia O 2006 

Mfr Part Number 

0 7 5 7 - 0 4 0 1  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 1 0 9 4  
0 7 5 7 - 0 3 9 4  
0 7 5 7 - 0 4 0 1  

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

0 7 5 7 -  0 3 9 4  
6 8 6 6 0 - 8 9 0 1 1  
0 8 6 6 0 - 8 0 0 1 0  
C 8 6 6 0 - 6 0 0 2 3  
1 5 9 0 1 0 5 X 9 0 3 5 A 2 - D Y S  

1 5 0 0 1 0 5 X 9 a 3 5 A 2 - D Y S  
1 5 0 0 1 0 5 X 9 0 3 5 A 2 - D Y S  
150D105X9035A2-DYS 
0 1 6 0 - 2 2 0 7  
0 1 8 0 - 1 7 M  

1 5 0 0 1 0 6 X 9 0 2 0 B 2 - D Y S  
150D105X9035A2-DYS 
0 1 6 0 - 2 2 0 8  
0 1 8 0 - 1 7 0 4  

0 1 6 0 - 2 2 1 8  
150D105X9035A2-DYS 
0 1 8 0 - 1 7 0 4  
300105F1508A2-OSM 

0 1 6 0 - 2 2 1 8  
300135F150BA2-DSM 
300506G025CC2-OSM 
5 2 1 0 9 3 9 - 1 1 0  
SS 2 1 0 9  

1 8 5 3 - 0 0 5 0  
SS 2 1 0 9  
1 8 5 3 - 0 0 5 0  
SS 2 1 0 9  
1 8 5 3 - 0 3 2 6  

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

0 7 5 7 - 0 3 9 8  
0757-0280 
0 7 5 7 - 0 4 0 1  
0 7 5 7 - 0 3 9 7  
0 6 9 8 - 0 0 8 2  

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

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

2 1 0 0 - 1 9 7 3  
0 7 5 7 - 0 2 7 8  
0 6 9 8 - 3 1 5 2  
i l 0 0 - 1 7 9 9  
0 7 5 7 - 0 4 2 8  

2 1 0 0 - 1 7 9 9  
0 6 9 8 - 3 1 5 5  
2100-2852 
0 6 9 8 - 3 1 5 7  
L M 2 0 4 H  

L M 3 0 4 H  
L M 3 0 5  
L M 3 0 5  
0 8 6 6 0 - 6 0 0 2 4  
300506G050002-OSM 

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 9  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 6 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
2 8 4 8 0  
2 8 4 8 0  

5 4 2 8 9  
5 6 2 8 9  
2 8 4 8 0  
~ 8 4 8 0  

2 8 4 8 0  
5 6 2 8 9  
2 8 4 8 0  
5 6 2  8 9  

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

2 8 4 8 0  
0 4 7 1 3  
2 8 4 8 0  
M 7 1 3  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
z w e o  
2 8 4 8 0  
2 6 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 % 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 W 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 6 8 0  
2 8 4 8 0  
1 2 0 4 0  

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

Description 

R:FXU YET FLM 1LO OHM 1 %  1 I b W  
R:FXD MFT FLY 10.OK CHM 1 3  1 / 8 U  
R:FXU MET FLM 1.47K OHM 1 %  1/8W 
h:FXO Y t T  F L H  51.1 OHM 1 %  1/8W 
k:FAU MET FLM 1OG OHM 1: 1/BW 

R:FXO MET F L U  3 5 8  CHM 1 %  1/8W 
R:FXO f4ET FLM 51.1 OHM 1 %  :/BY 
5:FXO MET FLM 3 4 8  CHF 1 %  1/8W 
R:FXO MET FLM 2.67K OHM 1 %  1/2W 
R:FXD YET F L Y  S l l  OHM 1 %  1/8W 

R:FXD MET F L M  51.1 OHM 1 %  1/8W 
TRANSF0RMFR:TKIF ILAR 
TRANSF0RMER:BIFILAR 
BOAR0 ASSY:REGULATOR 
C:FXD ELECT 1.0 U F  1 0 %  35VCCW 

C:FXD ELECT 1.0 U F  1 0 %  35VOCW 
C:FXO ELECT 1.0 U F  1 0 %  35VOCW 
C:FXO ELECT 1.0 U F  1 0 %  35VOCW 
C:FXD MICA 3 0 0  PF 5 %  
C:FXD ELECT 4 7  U F  1 0 X  hVOCU 

C:FXD TAYT. LO d F  LO% ZOVCCW 
C:cXU eLEGT 1.b U F  1 0 %  35VCCY 
C:FXO MICA 3 3 0  PF 5 %  300VCCY 
C:FXO FLECT 4 7  UF 1 0 %  6VOCW 
NOT ASSIGNED 

C:FXD MICA l O U O  P F  5 %  
C:FXO ELECT 1.0 U F  1 0 %  35VCCW 
C:FXD E L E L T  4 7  d F  1 0 %  6VCCW 
C:FXU E L t C T  1.0 U F  +50-10% 150VK.W 
NOT A S S I G N t D  

C:FXD MICA 1 0 0 0  PF 5 1  
C:FXO ELECT 1.0 IJF +SO-10% 150VK.W 
C:FXO A L  ELECT 5 0  UF +75-10% 25VDCW 
UI0OE:BREAKDOWN 5.62V 5 %  
TSTR:SI PNP 

TSTR:SI PNP 
TSTR:SI PNP 
TSTR:SI  PNP 
TSTR:SI  PNP 
TSTK:SI  PNP 

R:FXO MET F L M  68.1 OHM 1 %  1/8W 
R:FXO MET FLM 1 0  OHM 1 %  1 /8W 
R:FXU F L M  2 6 1  OHM 1 %  1 /8W 
R:FXO MET F L Y  68.1 OHM 1 %  1 / 8 Y  
R:FXLI MET FLM 68.1 J H H  1 %  1/8W 

R:FXD MET FLM 7 5  OHM 1 %  l / w  
R:FXD MET FLM 1~ CHM 11 1 / 8 n  
R:FXO M t T  FLi4 1 0 0  OHM 1 %  1/8W 
R:FXD MET FLM 68.1 OHM 1% 1/8W 
R:FXO MET F L Y  4 6 4  OH:l 1 %  1/8W 

R:FXO MET F L M  10.OK OHM 1 %  1 / 8 Y  
R:FXO MET F L f l  1 K  OHY 1 %  1 / 8 U  
K:FXD MET FLM 5 1 0 1  O H 1  1 %  1/8W 
R:FXD MET FLM 39.3K OHM 1 %  1/8W 
R:FXD d i T  FLM 1.10K OHM 1 %  1/8W 

R:i-X0 MET FLM 51.1 OHM 1% 1/8W 
R:kXO MET FLM 2.37K OHM 1 %  l /OW 
R:FXO MST FLN 2.37K OHY 1 %  1 / S U  
h:FXD MET F L H  17.8K OHM 1 %  1 / 8 U  
R:kXO MET FLM 1.47K OHM 1 %  1 / 8 Y  

R:VAR YW 2 0 0  OHM 1 2 %  1 U  
K:FXD YET FLM 1.78K OHM l X  1/8W 
R:FXD YET F L Y  3.48K OHM 1 %  1/8W 
R:VAR Wd 5 0 0  OHM 1 0 %  1W 
U:FXO MET F L U  1.62K OHM 1 %  1 / 8 Y  

R:VAR WW 5 0 0  OHM 1 0 Z  1W 
U:FXO MET F L Y  4.64K OHM 1 %  1 / 8 Y  
R:V&R d k  1 0 5 0  OdY 1 0 s  1W 
K:FXD MET FLM 19.6K OHM 1 %  1/8W 
1C:L INEAR NEG. VOLTAGE REGULATOR 

12:NEGATtVE VOLTAGE REGULATOR 
I C :  VOLTAGE REGULATUK 4OV WAX. 
IC :V?LTPbE QEGULAT3R +OV MAX. 
BUbRU ASSY:PRE-REGULATOR 
C:FXO ELECT 5 0  UF + 7 5 - 1 0 1  SOVOCW 

Reference 
Designation 

A 4 A 7 R 2 4  
8 4 A 7 h 2 5  
8 4 A 7 R 2 6  
64471327 
P 4 A 7 R Z 6  

P 4 A 7 P 7 9  
b 4 A 7 U 3 0  
8+A7W31 
8 4 A 7 R 3 2  
8 4 A 7 R 3 3  

8 4 A 7 R 3 4  
P 4 A 7 T 1  
8 4 A 7 T 2  
4 5 
b 5 C 1  

P5C2 
P5C3 
1 5 C 4  
P 5 C 5  
b 5 C 6  

P 5 C 7  
8 5C. 8 
9 5 C 9  
8 5 C 1 0  
b 5 i l l  

P 5 C l Z  
d 5 C 1 3  
L 5 C 1 4  
P 5 C 1 5  
L 5 C l 6  

8 5 C 1 7  
A 5 C 1 8  
P 5 C 1 9  
A 5 C X 1  
4 5 0 1  

1 5 0 2  
P 5 0 3  
P 5 0 4  
4 5 0 5  
P 5 0 6  

A 5 R 1  
P 5 K 2  
P5R3 
P 5 R 4  
b 5 R 5  

b 5 R b  
b 5 ~ 7  
P 5 R 8  
8 5 A 9  
P 5 h 1 0  

b 5 K l l  
P 5 k 1 2  
P 5 R 1 3  
8 5 U l 4  
b 5 R i 5  

4 5 R 1 6  
9 5 R 1 7  
d 5 R l H  
P 5 U 1 9  
b 5 R 7 0  

b 5 K 2 1  
P 5 k 2 2  
P 5 h 2 3  
4 5 6 2 4  
PSRL5 

8 5 R 2 4  
b 5 U 7 7  
d 5 R 2 d  
9 5 R 2 9  
A5111 

P 5(12 
PSI13 
L 5 U 4  
P 6 A l  
P b A l C 1  

HP Part Number 

U 7 5 7 - 0 4 5 1  
0 7 5 7 - 0 4 t .  2 
0 7  5 7 - 1 0 9 4  
0 7 5 7 - 0 3 9 4  
0 7  5 7 - 0 4 0 1  

(9698-3445 
0 7 5 7 - 0 3 9 4  
0 6 9 8 - 3 4 4 5  
0 6 9 8 - 3 1 0 1  
0 7 5 7 - 0 4 1 6  

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

0 1 8 0 - 0 2 9 1  
01 80-02'41 
0 1 8 0 - 0 2 9 1  
0 1 6 0 - 2 2 0 7  
0 1 8 0 - 1 7 L 4  

U l t I U - 0 3  I 4  
0 1 8 0 - 0 2 9 1  
01 6 0 - 2 2 F 6  
0 1 8 0 - 1 7 0 4  

0 1 6 0 - 2 2 1 8  
L \18O-0291 
9 1 8 0 - 1  7 0 4  
0 1 8 0 - 0 2 6 9  

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

1853-OC50 
id53-ci1337 
1 8 5 3 - 0 0 5 0  
1 8 5 3 - 0 0 3 7  
1 8  5 3 - 0 3 2 6  

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

$ 7 5 7 - 0 3 9 0  
s 7 5 7 - c z e c  
0 7  5 7 - 0 4 0 1  
0 7 5 7 - 9 3 3 7  
0 6 9 8 - 0 3 8 1  

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

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

2 1 0 0 - 1 9 7 3  
0757-0271,  
3 6 9 6 - 3 1 5 1  
21" -1795 
0 7 5 7 - 0 4 2 R  

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

1 x 2 6 - 0 0 0 4  
1 1 2 0 - 0 2 4 7  
1 8 2 0 - 0 2 4 7  
0 d 6 6 0 - 6 (  0 2 4  
C 1 8 0 - 0 1 4 1  

Qty 

1 

1 

; 

1 
7 

6 

2 

7 

1 5  
7 

5 

1 7  

1 

1 
1 9  

3 

1 

2 

1 

1 

1 
2 

1 



Replaceable Parts 

Table 6-3. Replaceable Parts 

Model 86608 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr Part Number 

3 0 0 5 0 6 G O 5 0 0 0 2 - O S M  
3 0 0 1 0 6 F 1 5 0 0 0 2 - O S M  
5 C 5 0 8 1  S - C M  
5 C 5 0 8 1  S-CHI. 
5 C 5 O B I S - C M L  

5 C 5 0 8 I  S-CEIL 
5 C S O B I  S-CML 
5 C 5 0 8 I  S - C M L  
1 6 0 P  10494-PMO 
1 9 0 2 - 3 2 6 2  

1 9 0 2 - 3 2 0 3  
C 0 3 5 8 9 8  
2 N 3 0 5 4  
2 N 3 7 4 0  
S S  2 1 0 9  

2 N 3 0 5 5  
2 N 3 7 9 1  
SS 2 1 0 9  
2 N 3 0 5 5  
2 N 3 0 5 5  

1 8 5 4 - 0 0 0 3  
2 1 3 7 7 1  
0698-34+7 
0 6 9 8 - 3 1 3 2  
0 7 5 7 - 0 2 7 4  

0696-3447  
0 6 9 8 - 3 1 3 2  
0 7 5 7 - 0 2 7 4  
0 8 1 1 - 1 8 4 9  
0 8 1 2 - 0 0 1 9  

0 8 1 2 - 0 0 1 9  
0 8 1 2 - 0 0 2 1  
0 8 1 1 - 1 6 7 0  
2 5 2 - 1 5 - 3 0 - 0 0 8  
A O M O - 0 1 6 2 - 1  

2 9 3 0 1 1  
0 8 6 6 0 - 2 0 0 5 0  
3 1 6 0 - 0 2 3 2  

3 1 6 0 - 0 2 5 3  

5 0 6 0 - 1 1 8 8  
2 0 - 7 5 4  
0 8 6 6 0 - 6 0 0 1 4  

3 0 0 5 0 6 0 0 2 5 C C Z - O S M  
0 1 8 0 - 1 7 0 4  
1 5 0 0 2 2 6 X 9 0 1 5 8 2 - D Y S  
3 0 0 2 0 6 G 0 5 0 C C Z - O S M  
5 C 5 0 8 I S - C M L  

C 0 2 3 F l 0 1 H 2 0 3 M S 2 2 C O H  
5 C 5 0 8 I S - C l l l  
5 C 5 0 8 I  S-CML 
C 0 2 3 F 1 0 1 H 2 0 3 M S 2 2 C O H  
5 C l l 8 7 S - C E I L  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
301-000-SZHO-339C 
R D M 1 5 F 1 0 1 J 3 C  
6 0 1 P E  S T Y L E  1 

301-000-S2HO-339C 
30l-OOG-S2H0-339C 
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F 4 0 1 F 1 0 3 Z S 2 2 - C D H  

C 0 2 3 F  1 0 1 F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
F O G 1 0 8 8  
F D G l O 8 8  
SMV 389-299 

9 1 0 0 - 1 6 2 9  
9 1 4 0 - 0 1 1 4  
9 1 0 0 -  1 6 2 9  
9 1 0 0 - 1 6 2 9  
L F 4 W 7 0  

Mfr 
Code 

5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 4 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
2 8 4 8 0  

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

8 0 1 3 1  
8 0 1 3 1  
0 4 7 1 3  
8 0 1 3 1  
8 0 1 3 1  

2 8 4 8 0  
8 0 1 3 1  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 W 8 0  
2 8 4 8 0  
2 84 8 0  
7 1 7 8 5  
1 3 1 0 3  

7 1 7 8 5  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  

2 8 4 8 0  
0 3 5 0 8  
2 8 4 8 0  

5 6 2 8 9  
2 8 4 8 0  
5 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

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

7 2 9  8 2  
7 2 9 8 2  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2  89 
0 7 2 0 3  
0 7 2 6 3  
0 4 7 1 3  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
7 3 8 9 9  

Reference 
Designation 

P h A l C 2  
b 6 A l C 3  
b b A l C 4  
l b A l C 5  
P o u 1 C b  

d b d l C 7  
b6wl l .U 
b o A l C 9  
b 6 a l C l O  
b 6 8 1 C R 1  

b 6 A 1 L K 7  
P 6 A l L R 3  
P h A 1 0 1  
P b A 1 0 7  
b o a 1 0 3  

b 6 A l 0 4  
P h b 1 0 5  
e b ~ l O b  
P 6 A l U 7  
3 6 8 1 0 8  

6 6 8 1 0 9  
b 6 6 1 0 1 u  
b 6 v l R l  
b 6 4 1 h 2  
b b h l R 3  

P b ~ l k 4  
b 6 4 1 K 5  
P b b l r ( 6  
A b L l K 7  
b 6 A l R 8  

b b A l R 9  
P b A l K l O  
b b t i l k l l  
b 6 A l X A 2 0  
b 6 A l L  

b 6 S l Z  
b o A 1 L  
P b A 2  
b 6 A 2  
A 6 A 2  

P b A 2  
4 7  
b 7 R 1  
b H 
PH 

P H C l  
b H C 2  
b k C 3  
PHC4 
A8C> 

bHCo 
PRC7 
AnCd 
AhCQ 
b N l 0  

PHCI 1 
A3C1.2 
P 8 C 1 3  
4 8 L 1 4  
AnC 1 5  

PHC16 
P H L f 7  
d n r  1 8  
L B ( , I Y  
Ph( ii 

b a r 7 1  
PHt.22 
b d L * 1  
P h L k L  
J h C t i  

P h L l  
d F L 2  
P n L 3  
4 h L 4  
4 H L 9  

Qty 

1 
5 5 

1 
1 

1 
1 
1 
1 

3 
1 

1 
1 

; 
1 
1 
1 
2 

5 
1 
1 

1 

1 
1 
1 

6 

1 5  

7 

1 

1 3  

5 

HP Part Number 

0 1 8 0 - ' 3 1 4 1  
0 1 8 0 - L C 8 9  
C 1 5 J - G I 2 1  
C 1 5 C - u 1 2 1  
0 l ~ J - 0 1 2 1  

0 1 5 0 - 0 1 2 1  
0 1  >1)-0121 
C l 5 i i - 0 1 2 1  
O l h G - J 0 1 3  
1 9 C 2 - 3 2 6 2  

l v  J 2 - 3 2 3 3  
1 9 0 2 - 3 3 3 3  
1 8 5 4 3 0 7 2  
1 8 5 3 - 5 q 5 2  
1 8 5 3 - O C 3 7  

1 8 5 4 i l 0 6 3  
1 8 5 3 - 0 . 3 5 9  
1 6 5 3 - 0 0 3 7  
1 d 5 4 - 3 0 6 3  
1~ 5 4 - 6 0 6 3  

1 8 5 4 - 0 0 0 3  
1 6  5 4 - 0 3 1 3  
0 6 9 8 - 3 4 4 7  
C 6 9 h - j 1 3 2  
~ 7 5 7 - 0 2 7 4  

0 b 4 8 - 3 4 4 7  
C 6 S B - 3 1 3 2  
0 7 5 7 - 0 2 7 4  
0 8 1 1 - 1 8 4 9  
OR 1 2 - 0 0 1 9  

0012-OC1S 
0 8 1 2 - 3 0 2 1  
0 8 1 1 - 1 6 7 3  
1 2 5 1 - 1 3 8 6  
C 3 4 U - 0 1 6 2  

1 2 0 n - 0 0 4 3  
0 0 6 6 L - 2 0 0 5 3  
316'7-0232 

3 1 6 0 - 3 2 5 3  

5 0 6 0 - 1 1 6 8  
C 8 3 9 - 0 0 3 6  
0 8 6 6 0 - 6 0 0 1 4  

0 1 8 0 - a 0 5 6  
01PO-1704 
0 1 8 0 - 3 2 2 8  
f l l R L - i i 0 4 9  
61 5 0 - 0 1 2 1  

0 1 6 0 - 3 4 5 3  
CL 50-  J 1 2 1  
C 1 5 0 - 0 1 2 1  
U L  6 0 - 3 4 5 9  
C l 6 O - ' 1 1 7 4  

0 1 6 1 - 2 0 5 5  
0 1 6 u - 0 3 1 6  
0 1 6 3 - 2 2 0 4  
0 1 7 0 - 5 0 9 2  

C l 6 3 - 0 3 8 6  
3 1  6 0 - 0 3 3 6  
0 1 6 0 - 2 0 5 5  
5 1 6 6 - 2 0 5 5  
C t 1 6 ~ - 2 0 5 5  

0 1 6 2 - 7 0 5 5  
f l b 0 - 2 G 5 5  
l C 7 1 - 1  0 4 0  
1301- i i o42 )  
c 1 2 2 - 0 2 9 ' 1  

5 1 Q V - 1 6 2 3  
7 1 W - 0 1 1 4  
O 1 0 0 - 1 6 2 5  
7 1 0 : - l t 2 P  
9 1 3 ( r - 2 8 1 5  

Description 

C:FXD ELECT 5 0  U F  +75-10% 50VOCY 
C:FXO A L  ELECT 1 0  U F  +50-10% 153VOCW 
C:FXO CER J.1 U F  + 8 0 - 2 0 1  5OVOCU 
C:FXD CER 0.1 U F  +@9-20% 5OVDCW 
C:FXO CER 0.1 U F  + 8 3 - 2 0 %  50VOCY 

C:FXD CER 0.1 U F  + 8 0 - 2 0 %  5OVDCW 
C:FX0 CLR 0.1 U F  +89-23. 5OVDCW 
C:FXD CER 3.1 J F  +32-20% LCVOCW 
C:FXO MY 0.1 U F  1 0 %  4 0 0 V O C U  
D I O D E  BREAKDOWN:24.'lV 5% 4 0 0  MU 

D I O D E  8REAKOOUN:SIL ICON 14.7V 5 1  
D I O D E  tiREAKDOYN:46.4V 5 %  
TSTR:S I  NPN 
TSTR:S I  PNP 
TSTR:S I  PNP 

TSTR:S I  NPN 
TSTR:S I  PNP 
TSTR:S I  PNP 
TSTR:S I  N P N  
TSTR:S I  NPN 

T S T R : S I  N P N l S E L E C T E O  FROM 2 N 1 7 1 1 )  
TSTR:S I  NPN 
R:FXD MET F L M  4 2 2  OHM 1 %  1 / 8 Y  
R:FXO F L U  2 6 1  OHM 1 %  l / a Y  
R:FXO MET F L M  l . i l K  OHM l Z  1 / 8 U  

R:FXO MET F L U  4 2 2  OHM 1 %  1 /8W 
R:FXD F L M  2 6 1  OHM 1 2  1 /8W 
R:FXO H E T  F L M  1.21K OHM 1 %  1/BW 
R:FXO U d  0.75 OH* 1 3 9  5 Y  
R:FXO UY 0.33 OHM 5 %  3 Y  

R:FXO YW 0.33 OHM 5 %  3W 
R:FXO r W  0.47 OHH 5 3  3 Y  
R:FXD W W  2.2 OHM 5 %  2W 
CGNNECT0R:PC ( 2  X 1 5 1  3 0  CCNTACT 
1NSULATOR:TSTR FOR TO-66  

I NSIILATOP :TSTR MOUNT1 NG (TO-31  
H E A T  S I N K  
F A N  ASSY:SKELETO;d 1 1 5 V  5 0 / 6 0 H Z  
(FOR STANDARD INSTRUMENT C h L Y l  
F A N  

(FOR O P T I O N  0 3  O N L Y )  
POWER L I N E  MODULE 
T H E R M I S T J R : O I 5 C  T Y P E  1 0  OHM 1 0 %  A T  2 5 C  
BOARD ASSY:N3 U S C l L L A T f l R  
FOR O P T I O N  0 0 4 7  U M I T  A 8  ASSEMeLV 

C:FXO A L  E L E C T  5 0  U F  +75-10% 25VOCW 
C:FXO ELECT 4 7  Ul- 1 0 8  6VCCY 
C:FXO E L E C T  2 2  U t  1 0 %  l 5 V C C W  
C:FAD ELECT 2 0  U F  + 7 5 - 1 6 %  5OVOCW 
C:FXU CER J.1 U F  + 8 0 - 2 0 %  5OVOCU 

C:FXO CER 0.02 UF 2 0 %  l0OVDCW 
C:FXO CER 0.1 U F  +RO-20% SOVOCU 
C:FXD CER 0.1 U F  + 8 0 - 2 0 %  5OVOCW 
C:FXO CEQ 9.02 V F  2 0 %  lOOVDCW 
C:FXD C E h  0.47 U F  +8O-20Y 25VDCW 

C:FXD L E R  0.51 U F  + 8 0 - 2 0 %  lOOVDCU 
C:FXO CER 3.3 T O  0.25 P F  500VDCW 
C:FXD M I C A  l O C P F  5 %  
C:FXD MY 0 - O l U F  2 0 %  50VOCU 
NOT USED 

C:FXO CER 3.3 T O  0.25 P F  50CVOCW 
C:FXD CER 3.3 T U  0.25 P F  SOOVUCY 
T:FXO CER 0 -OL UF +80-20.4 IOOVOCW 
L:FXO CER 0.01 U F  + 8 0 - 2 0 %  lOOVDCY 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  lO0VOCW 

C:FXD CER 3.01 0 F  + 8 0 - 2 0 %  lOOVDCW 
L:FXD C t K  0.01 U t  +8U-20% lOOVDCW 
O I 0 3 t : S I L I L O N  3 0 4 A  30WV 
D I O C c : S I L I C C N  30MA 3 0 d V  
C:VCILTAGE VAR 8 2  P F  5 %  2 0 h V  

C O I L I C H O K E  47.0 U H  5 2  
C L I L : F X J  KF 1 0  UH 
C O I  L / L I i C K E  fi7.0 UH 5 L  
C O I L / C H C K E  47.G UH 5 Y  
1NCUCTOR:FXD 0.70 OH 5 %  



Model 86608 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr Part Number 

9 1 4 0 - 0 1 7 9  
9140-0179 
2 N 3 5 6 3  
2 N 5 1 7 9  
1 8 5 3 - 0 0 5 0  

1 8 5 3 - 0 0 5 0  
1 8 5 3 - 0 0 5 0  
2 1 3 4 1 7  
2 N 5 2 4 5  
2 N 4 2 5 0  

2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 3 4 1 7  

0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 4 2  

0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 7 9  
0 7 5 7 -  0 4 7 2  

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

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

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

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

0 6 9 8 - 3 1 5 7  
0 6 9 8 - 3 1 5 8  

0 6 9 8 - 3 1 5 6  
0 7 5 7 - G 4 4 1  

0 7 5 7 - 0 2 7 9  
0698-0082 
0 7 5 7 - 0 4 4 3  
0 7 5 7 - 0 1 9 9  
0 7 5 7 - 0 4 4 2  

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

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

0 7 5 7 - 0 4 0 3  
0 6 9 8 - 3 4 4 4  
0 6 9 8 -  3 4 4 5  
0 6 9 8 - 3 4 3 8  
S N 7 4 0 0 1  

SN74OCN 
N 8 2 9 0 A  
C 8 6 6 0 - 6 0 0 4 5  
3 4 0 1  
0 8 6 6 0 - 6 0 0 3 7  

3 4 0 2  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0698-7210 
0 6 9 8 - 7 2 1 0  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
8 0 1 5 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  

2 8 4 6 0  
5 8 4 8 0  
2 8 4 1 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
0 1 1 2 1  
2 8 4 8 0  
2 8 4 e O  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
281180 
0 1 2 9 5  

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

6 6 3 4 6  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 6 8 0  

Description 

CGIL/CHOKE 2i.C UH 1 0 %  
COIL /CHOKE 22.0 UH 1 0 %  
TSTR:SI  NPN 
TSTR:SI  NPN 
T S T h : S I  PNP 

TSTK:SI  PNP 
TSTP:SI PNP 
T S T R : S I  NPN 
T S T h : S I  FET 
TSTR:SI  PNP 

TSTR:SI PNP 
TSTR:SI  PNP 
T S T h : S I  PNP 
TSTR:SI NPN 
NOT USED 

R:FXO MET F L Y  1.62K OHM 1 %  1 / 8 U  
h:FXD MET FLM 1.62K OHM 1 %  1 /8W 
K:FXD MET FLM 1.62K GHM 1 2  1 1 8 Y  
R:FXD MET F L H  L b 2 K  OH* 1 %  1 / 8 Y  
R:FXD MET F L H  10.OK OHM 11 1 / 8 Y  

R:FXD MZT =L'I :%.OK OHM 1% l / e w  
R:FXO MET F L Y  10.OK OHM 1 %  1/8W 
h:FXD MET F L Y  10.OK OHM 1 %  1/8W 
R:FXD HET F L A  3 7 2 K  i r l M  1% l /CW 
R:FXD MET F L M  2 0 0 K  OHM 1 %  1/8W 

R:FXD WET F L Y  1 0 3 K  OHM 1 %  l / 8 Y  
R:FXO MET FLM 49.9K OHM 1 %  1 / 8 U  
NOT USED 
F:FXO ,MET F L Y  4.64K OHM 1 %  1 / 8 Y  
R:FXD HET F L H  10.OK OHM 1 %  1 / 8 Y  

R:kXD MET F L Y  2.87K OHM 1 %  1 / 8 Y  
R:FXO MET F L M  19.tK OHM 1 %  1 /8W 
R:FXO MET FLM 5.62K OHM 1 %  1 / 8 Y  
R:FXU MET i L 4  21.5K OHM 1 %  1 / 8 U  
R:FXD MET F L Y  2.61K OHM 1 %  1 / 8 Y  

R:FXO MET F L Y  8 2 5  OHM 1 %  1 / 8 U  
R:FXD MET FLM 46.4 OHM 1 Z  I / 8 Y  
R:VAR WM 5 K  OHM 5 X  TYPE V 1Y 
R:FXD MET F L U  5.62K OHM 1 %  1 / 8 Y  
R:VAR WM 2K OHW 5 %  TYPE V 1 U  

R:FXD MET F L I  19.6K OHM 1 %  1 / 8 U  
F:FXO MET F L 4  23.7K OHM 1 %  1 /8W 
NUT USED 
K:FXO M t T  I-~#l  14.7K OHM l Z  1 1 8 U  
P:FXO MET F L Y  8.25K OHM 11 1/8W 

P:FXD MET F L Y  3.16K OHM 1 %  1/SW 
R:FXD YFT F L 1  4 6 4  CHN 1 %  1/8W 
R:FXb MET F L 1  1 l .JK OHM 1 9  1/8W 
R:FXD MET F L H  21.5K OHM 1 %  1 /8W 
R:FXO MET F L 1  10.OK OHM 1 %  l l 8 W  

NOT USE0 
h:FXD MET FLM 1 0 0  OHH 1 %  1 / 8 Y  
R:FXD CLMP U20K OHM 5% 1 / 4 M  
h : rXO WET F L M  1 7 8 s  OHM 1 2  1 / 8 Y  
R:FXD MET F L 1  1 0 s O K  OHM 1 %  1/8W 

K:kXO MET FLM 1 9 6  OHM 1 %  1/8W 
R:FXD M t T  F L Y  4 6 4  OHM 1 %  1 /8W 
R:FXO MET FL'4 5.62K OHW 1 4  1 /8W 
R:FXD McT F L !  4.22K OHM 1 %  1 / 8 U  
R:FXD MET F L M  3 4 8  OHM 1 %  1 / 8 Y  

h:FXD M t T  F L M  111 bHM 1 Z  1/8W 
R:FXO MET F L 4  3 1 6  OHM 1 %  1 / 8 U  
h:FXD MET F L 1  3 6 8  0 4 M  1 Z  1 / 8 U  
h:FXD MET F L 4  1 4 7  OHM 1 L  1/8W 
1C:TTL QUA0 2 - I N P T  NAN0 G b r E  

1C:TTL OUAO 2- INPT NAND GATE 
1 C : D I G I T A L  T T L  
CABLE ASSY:LOOP BOX 
CABLE:KIBBLN. SPEC. PURPOSE 
OUAhD ASSY:OIGITAL PROGRAM 

TCRrl1NAL:RIBBJN CABLE 34 CCNTACTS 
n:FXu FLM d2.5 UHh 2 %  1/8W 
R:FXD F L U  b2.5 OHM 2 %  1 / 8 M  
K:FXD FLM 62.5 OHM 2 %  1/8W 
H:FKO r L M  82.5 OHM ?% 1 / 8 Y  

Reference 
Designation 

3 8 L 6  
b R L 7  
3 8 3 1  
6 8 0 2  
b H 0 3  

b R 0 4  
3 d 0 5  
3 8 0 6  
PHJ7 
,4808 

b 8 0 9  
PRO10 
b r l O l l  
b 8 0 1 2  
b 8 d 1  

3 8 R 2  
b B h 3  
P 8 d 4  
3 8 R 5  
Pt lRb 

b u n 7  
b 8 h 8  
48179 
3 8 k l O  
3 8 R 1 1  

l 8 h 1 2  
A 8 h 1 3  
A J R 1 4  
A8R15 
3 8 h 1 6  

Pf lK17 
3 8 h l 8  
b 8 R 1 9  
b8RZO 
3 8 R P 1  

b 8 H 2 2  
t 8 k 2 3  
PAR24 
b 8 K 7 5  
3 8 R 2 6  

&a1327 
bMK28 
b 8 K 2 9  
bSR;0 
b 8 R 3 1  

P R O 7 2  
P R K 3 3  
b H h 9 4  
ARK35 
8 8 - 3 6  

3 8 K 3 7  
A 8A 3 8  
2 R h 5 9  
rhk4CI  
b 8 K 4 l  

PHR42 
3 d h 4 3  
88R-4 
3 R Q 4 5  
PRR46 

Pf ih47  
b t l h 4 8  
b 8 h 4 9  
b 8 k 5 0  
P h l l r  

LHL12 
b d  I3 
3 '3 
3 9 4 1  
P ? A l  

s 5 ~ i E i  
P q h l k L  
P Y A l H 2  
b 9 A l 8 3  
PVA1R+ 

HP Part Number 

9 1 ~ ~ - 0 1 7 9  
s 1 4 0 - 0 1 7 9  
1 8 5 4 - 3 C 9 2  
1 8  5 4 - 0 3 4 5  
1 8  5 3 - 0 0 5 0  

1 8 5 3 - 0 0 5 0  
1 8 5 3 - C 0 5 G  
1 8 5 4 - 0 0 d 7  
1 8  5 5 - 3 0 8 1  
1 8  5 3 - 0 0 6 6  

lb53-OCi66  
1 8  53-Cob6 
1 8 5 3 - 0 0 6 6  
3 6 5 4 - 0 0 8 7  

0 7  5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 a  
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 8  
0 7  5 7 - 0 4 4 2  

0 7  5 7 - 0 4 4 2  
0 7  5 7 - 0 4 4 2  
0 7  5 7 - 0 4 4 2  
0 7  5 7 - 0 4 7 9  
0 1 5 7 - 0 4 7 2  

0 7 5 7 - 0 4 6 5  
O b 9 8 - 3 2 2 8  

0 6 9 P - 3 1 5 5  
6 7  5 7 - 0 4 4 2  

3 6 9 3 - 3 1 5 1  
0 6 9 8 - 3 1 5 7  
0 7 5 7 - 0 2 0 0  
5 7 5 7 - 0 l 0 9  
0 6 9 8 - 0 0 8 5  

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

C 6 9 8 - 3 1 5 7  
C 6 3 b - 3 1 5 8  

0 6 9 8 - 3 1 5 6  
0 7 5 7 - l l r 4 1  

0757-027'= 
C698-0FCi2 
0 7 5 7 - 0 4 4 3  
0 7 5 7 - 0 1 9 9  
0 7  5 7 - 0 4 4 2  

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

6 6 9 8 - 3 4 4 0  
C 5 9 b - 0 0 8 2  
0 7 5 7 - 0 2 0 3  
0 6 9 8 - 3 1 5 4  
0 6 9 8 - 3 4 4 5  

0 7  5 7 - 0 4 0 3  
0 6 9 1 - 3 4 4 4  
0 6 9 8 - 3 4 4 5  
u o r b - Z 4 3 6  
1 8 2 0 - 0 0 5 4  

1 8 2 0 - 3 0 5 4  
1 3 2 0 - 0 4 5 0  
Ob66G-6ri045 
8 1 2 0 - 1  6 1 4  
0 8 6 6 0 - S O 3 7  

0 3 6 0 - i  036 
O b Y H - 7 L l u  
C 6 9 8 - 7 2 1 0  
2 b i d - 7 Z 1 3  
156'38-7215 

Qty 

2 5 

3 2  

8 
5 

5 2  

5 

5 

6 

3 
6 

5 

2 

5 
1 3  

q 

1 5  
1 
1 
1 

1 
2 8  



Replaceable Parts 

Table 6-3. Replaceable Parts 

See introduction to this section for ordering information 

6-26 

Scans by ArtekMedia O 2006 

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 0 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 M 8 0  
2 8 4 8 0  
2 8 4 8 0  

5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
2 8 4 8 0  
2 8 4 8 0  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2  8 9  
2 8 4 8 0  
5 6 2 8 9  
5 6 2  8 9  

0 7 2 6 3  
0 7 2 6 3  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
9 9 8 0 0  
2 8 4 8 0  

8 2 1 4 2  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

2 8 4 8 0  
2 0 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  

Description 

8:eXO F L M  82.5 OHM 2 2  1 / 8 Y  
R:FXD F L M  82.5 CHM 2 %  1 /8W 
R:FXD F L M  82.5 OHM 2 %  1 / 8 W  
R:FXO F L U  82.5 OHM 2 %  1 E 8 U  
R:FXO F L M  82.5 OHM 2 %  1 / 8 W  

R:FXO F L M  82.5 3HM 2 %  1E8W 
R:FXD F L U  82.5 OHM 2 %  1 E 8 U  
R:FXO F L U  82.5 OHM 2 %  1 / 8 Y  
R:FXD F L Y  42.5 0HM 2 %  1 / 8 h  
R:FXD F L U  82.5 OHM 2 %  1 / 8 W  

R:FXD F L 4  82.5 OHM 2 %  1 /8W 
R:FXD F L M  82.5 OHM 2 %  1 /8W 
R:FXD F L M  82.5 OHM 2 %  1 / 8 W  
R:FXO F L M  82.5 OHM 2 %  1 / 8 Y  
5:FXD F L M  82.5 OHM 2 %  1 / 8 W  

R:FXD F L M  82.5 OHU 2 %  1 /8W 
R:FXD F L M  82.5 OHM 2 %  1 /8W 
R':FXO FLU 82.5 OHM 2 %  l / a u  
R:FXD F L M  82.5 OHM 2 %  1 /8W 
h :FXD F L U  82.5 OHM 2 %  1 / 8 U  

R:FXD F L U  82.5 OHM 2 %  1 / 8 W  
R:FXD F L M  82.5 OHM 2 %  1 /8W 
R:FXD F L M  82.5 OHM 2 %  1A8W 
R:FXD F L M  82.5 OHM 2 %  1 f 8 U  
dOARD AS\Y:Y3 P H 4 S E  DETECTOR 

FOR U P T I O N  0 0 4 1  O M I T  A 1 0  ASSEMBLY 
C:FXD C E h  0.01 UF + 8 0 - 2 0 %  lOOVDCW 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  lOOVOCY 
C:FXD A L  ELECT 5 0  U F  + 7 5 - 1 0 %  25VOCU 
C:FXD E L E C T  6 0  U F  1 0 %  6 V D C h  

C:FXD ELECT 2 2  U F  1 0 %  l 5 V C C W  
C:FXO CER 0.1 U F  +80-20% 50VOCW 
C:FXD CER 0.1 U F  + 8 0 - 2 0 %  5OVOCW 
C:FXD MY 0.0047 U F  1 0 %  ZOOVDCY 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  lOOVOCU 

C:FXD CER 0.1 U F  + 8 0 - 2 0 %  SOVDCW 
C:FXO CER 0.1 U F  + 8 0 - 2 0 %  SOVDCY 
C:FXD CEW 0.01 U F  + 8 0 - 2 0 %  lOOVOCY 
i : F X t l  r l I C A  3 0 0 0  P F  1 %  lOOVCCU 
C:FXO ELECT 3 3  UF 10% ~ O V C C ~  

C:FXD CER 0.01 U F  + 8 0 - 2 0 %  lOOVOCk 
C:FXD CER 0.1 J F  +SO-20% 5OVDCY 
C:FXD CER 0.1 U F  + 8 0 - 2 0 Z  50VOCW 
C:FXD CER 0.1 U F  + 8 0 - 2 0 %  5OVDCY 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  1OOVDCY 

C:FXD CER 0.01 U F  + 8 0 - 2 0 %  IOOVOCY 
C:FXO CER 0.01 UF + 8 0 - 2 0 %  lOOVDCU 
C:FXO M I C A  8 2 0  P F  5 %  l O O V C C Y  
C:FXD MY 0.22 U F  1 0 %  8OVOCW 
C:FXD MY 0.047 U F  1 0 %  ZOOVCCW 

D I 0 O E : S I L I C O N  30MA 3 0 Y V  
0 I f l D E : S I L I C O N  3 0 M A  3 0 Y V  
0 I O D E : S I L I C O N  15WV 
D I 0 D E : S I L I C O N  1 5 W V  
C O I L / C H U K t  47.0 U H  5 %  

CO1L:FXO RF 1 0  UH 
C O I L / C H G K E  47.0 UH 5% 
C O I L / C H O K E  22.0 UH 1 0 %  
C O I L / C H O K E  680.0 U H  5% 
CO1L:FXD K F  1 0  UH 

C O I L / C H O K E  8 2 0  U H  5 %  
T S T H : S I  P N P I S E L E C T E O  FROM 2 N 3 2 5 1 )  
TSTK:S I  P N P ( S E L E C T E 0  FROM 2 N 3 2 5 1 3  
T S T R : S I  P N P I S E L E C T E D  FROM 2 k 3 2 5 1 1  
T S T R : S I  F E T  N-CHANNEL D U A L  

T S T K : S I  QPN 
TSTR:S I  P k P  
T S T K : S I  NPI.1 
R:FXD MET F L M  4 6 4  OHM 1 %  1/8W 
R:FXD MET F L 4  13.3K OHM 1 %  1 / 8 Y  

R:FXD MET F L 4  6.81K OHM 1% 1/8W 
R:FXO MET F L M  2.61K OHM 1 %  1 /8W 
R:FXD MET F L Y  5 1 1  OHM 1 %  l / B W  
R:FXD MET F L M  3 8 3  CHM 1% 1/8W 
R:FXD M t T  F L M  1.10K OHM 1 %  1 /8W 

Reference 
Designation 

I 9 P I I H 5  
3 9 i l H 6  
b 9 A l h 7  
A Y P l K 8  
A Y A l A Y  

b 9 A l K 1 0  
P 9 u l R l l  
A 9 A l K 3 . 2  
PYA11113 
A 9 4 1 R 1 4  

A 9 A l R 1 5  
4 9 ? L X 1 6  
PYn11117 
P U u l R l H  
L Y v l R l 9  

P J A l H 2 0  
6 9 1 1 R 2 1  
~ 9 4 1 ~ 2 2  
b 9 4 1 K 2 3  
L V A l R Z 4  

C 9 C l Y i 5  
A 9 P l F P h  
b 9 A l A 2 7  
b 4 A l R 2 8  
b l i .  

A 1 0  
d l 0 L 1  
* l u C i  
P l l l C 3  
P 1 0 L 4  

P l U c 5  
P l J C b  
A l 0 L 7  
A l O C R  
b l o c 9  

P l O L l i I  
P l O c l l  
b l O C l 2  
l l O L 1 3  
LI~I-14 

6 1 L C 1 5  
A l u ~ l b  
b111L17 
B10C1b 
Pl f lC.19 

L 1 3 2 2 r )  
b l ( l C Z 1  
b l O C 2 2  
41131 73 
AAlJ(.i4 

d l O L R l  
PIOC112 
P l G C R 3  
A l t . i K 4  
11'iLl 

4 1 3 L 2  
b 1 0 L 3  
L l O L 4  
~ l f r L 5  
$ 1 0 1  6 

P l t I L  I 
B l C  d l  
d l I I U 2  
b10133 
0 11104 

t l ~ U 5  
A l , l d o  
b l O J 7  
A l O R l  
L l " 1 1 2  

b l : l n 3  
P 1 3 n 4  
~ l O h 5  
P l i i h b  
b l i : h 7  

Mfr Part Number 

0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0698-7210 
0 6 9 8 - 7 2 1 0  

0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  

0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  

0 6 9 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0698-7210 
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  

0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 % 7 2 1 0  
0 8 6 6 0 - 6 0 0 1 3  

C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 ~ C O H  
C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C O H  
300506GO25CC2-OSM 
1 5 0 0 6 0 6 X 9 0 0 6 8 2  

1 5 M ) 2 2 6 X 9 0 1 5 8 2 - O Y S  
5 C 5 0 8 I S - C N L  
5 C 5 0 8 I  S-CML 
1 9 2 P 4 7 2 9 2 - P T S  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

5C508 IS-CML 
5CSOBIS-CNL 
C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C O H  
0 1 4 0 - 0 1 7 2  
0 1 8 0 - 0 2 2 9  

C 0 2 3 F l O l F 1 0 3 2 S 2 Z - C O H  
5 C S O B I  5-CML 
5 C 5 0 8 I S - C M L  
5 C 5 0 8 I S - C M L  
C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C D H  

C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
0 1 6 0 - 3 5 3 9  
1 9 2 P 2 2 4 9 R 8 - P T S  
1 9 2 P 4 7 3 9 2 - P T S  

F O G 1 0 8 8  
F O G 1 0 8 8  
1 9 0 1 - 0 1 7 9  
1 9 0 1 - 0 1 7 9  
9 1 0 0 - 1 6 2 9  

9 1 4 0 - 0 1 1 4  
9 1 0 0 - 1 6 2 9  
9 1 4 0 - 0 1 7 9  
2 5 0 0 - 2 0  
9140-0114 

1 9 - 1 3 3 1 - 3 3 J  
1 8 5 3 - 0 0 3 4  
1 8 5 3 - 0 0 3 4  
1 8 5 3 - 0 0 3 4  
1 8 5 5 - 0 0 4 9  

2 N 9 5 6  
2 N 3 6 4 0  
2 N 3 5 6 3  
0 6 9 8 - 0 0 8 2  
0 7 5 7 - 0 2 8 9  

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

HP Part Number 

6 0 9 8 - 7 i 1 0  
0 6 0 9 - 7 2 1 0  
b b 9 6 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1  J 

0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  
0 6 ' 3 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 0  

0 6 9 8 - 7 2 1 3  
0 6 9 8 - 7 2 1 C  
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7 2 1 J  
9 6 9 8 - 7 2 1 0  

0 6 0 8 - 7 2 1 0  
0 5 9 8 - 7 2 1 0  
~ 6 ~ 8 - 7 2 1 0  
0 6 9 d - 7 2 1 0  
064o-P51(1  

0 6 9 8 - 7 2 1 0  
Ohrh-721'l 
0 6 9 8 - 7 2 1 0  
0 6 9 8 - 7  5 1 0  
0 8 6 6 0 - 6 O C 1 3  

0 ~ 6 G - L U 5 5  
0 1 6 0 - 2 0 5 5  
0 1 8 0 - 0 0 5 8  
0 1 8 0 - 2 2 0 6  

( r 1 8 0 - 0 2 2 8  
0 1  5 0 - 3 1 2 1  
01%)-0121 
0 1 6 0 - 0 1 5 7  
0 1 6 3 - 2 0 5 5  

0 1  511-0121 
5 1 5 0 - 0 1 2 1  
0 1 6 0 - 2 0 5 5  
J14d-01 I2 
u1 BU-ULZ 9 

0 1 6 0 - 2 0 5 5  
0 1 5 0 - 0 1 2 1  
0 1 5 0 - 9 1 2 1  
6 3 . 5 0 - 0 1 4 1  
0 1 6 0 - 2 0 5 5  

0 1 6 0 - 2 6 5 5  
0 1 6 0 - 2 6 5 5  
0 1 6 5 - 3 5 3 9  
01 .50 - '2453  
L 1 7 3 - 0 0 4 0  

1 9  1 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 5  
1YC 1 - 0 1 7 5  
1°01- i1179  
9 1 0 0 - 1 6 2 9  

9 1 4 0 - 3 1 1 4  
Q 1 0 0 - I 6 2 4  
9 1 4 c k F 1 7 9  
9 1 0 0 - 1 6 5 6  
9 1 % - 0 1 1 4  

5 1 0 6 - 1 0 5 2  
1 8 5 3 - 0 6 3 4  
1 6 5 3 - 1  0 3 4  
1 8 5 3 - L C 3 4  
1 8 5 5 - 0 0 4 9  

l d 5 4 - " L ' 4 5  
1 8 5 3 - L C 1 5  
1 5 5 4 - d L J L  
0 6  J b - 0 0 8 2  
C 7 5 7 - C 2 R a  

9 7  57-04,? 
Cb?a-OC 1 5  
G7  5 7 - 0 4 1 6  
;ha* -3446  
W L 7 - 0 4 2 4  

Qty 

1 

4 

3 

4 
3 
3 

3 

4 

6 



Model 8660B 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr Part Number 

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

0 7 5 7 - 0 4 2 4  
0 7 5 7 - 0 4 1 6  
0 7 5 7 -  0 4 2 1  
0757-0424  
0 6 9 8 -  3 4 3 0  

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

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

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

0 7 5 7 - 0 4 4 4  
0 7 5 7 - 0 4 2 4  
0 7 5 7 - 0 4 4 4  
0 7 5 7 - 0 2 8 0  
0 8 6 6 0 - 8 0 0 0 1  

H C 3 0 6 2 P  
M C 3 0 6 2 P  
M C 3 0 0 6 P  
N 8 2 9 0 A  
N 8 2 9 0 A  

N 8 2 9 0 P  
S N 7 4 0 0 N  
0 8 6 6 0 - 6 0 0 1 9  
C 8 6 6 0 - 6 0 0 4 0  

5 C 5 0 8 I  S-CML 
30D506GO2SCCZ-DSM 
0 1 8 0 - 1 7 0 4  
3 0 0 9 0 6 G 0 1 5 C C Z - D S M  
5 C 5 0 8 I S - C M L  

5C1107S-CML 
3002C6GO50CC2-DSM 
5 C 1 1 8 7 S - C M L  
1 5 0 0 6 8 5 X 9 0 3 5 8 2 - O Y S  
0 1 8 0 - 2 2 1 0  

5 C 5 0 8 I S - C M L  
1 5 O D 1 0 6 X 9 0 2 0 8 2 - O Y S  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
301-000-S2HO-339C 
6 0 1 P E  S T Y L E  1 

6 0 1 P E  S T Y L E  1 
0 1 2 1 - 0 0 5 9  
R D M 1 5 F 1 0 1 J 3 C  
301-000-S2HO-339C 
3C1-000-S2HO-339C 

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C 3 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
1 5 0 0 2 2 6 X 9 0 1 5 8 2 - O Y S  

1 5 0 0 1 0 1 X 9 0 1 D R 2 - O Y S  
1 5 0 0 5 8 5 X 9 0 3 5 8 2 - O Y S  
0 1 6 0 - 2 2 2 8  
F O G 1 0 8 8  
F D G 1 0 8 8  

F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  

Mfr 
Code 

2 8 4 8 0  
2 w e o  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 M 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 6 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 9 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 e 0  
2 8 4 8 0  
2 W 8 0  

0 4 7 1 3  
0 4 7 1 3  
0 4 7  1 3  
1 8 3 2 4  
1 8 3 2 4  

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

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

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
2 8 4 8 0  

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

8 4 4 1 1  
2 8 4 6 D  
7 2 1 3 6  
7 2 9 e 2  
7 2 9 8 2  

5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  

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

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

Reference 
Designation 

b l 0 R R  
P ~ D K Y  
b l O R l O  
C l O k l l  
A l O k l i  

4 1 0 K 1 3  
b l a h 1 4  
d 1 0 A 1 5  
p l c i h l b  
b l O R l l  

b l O Y l M  
P 1 0 K 1 9  
P 1 d K 2 0  
P l J R 2 1  
P l O L 2 2  

P 1 0 6 2 3  
L l l l K Z 4  
b l O R 2 5  
b l O c Z h  
A 1 0 R 2 7  

A l D R 2 R  
P l O R 2 9  
A l U i i 3 0  
P l U R 5 1  
b l O L 3 2  

P l l I R 3 3  
P l O R 3 4  
d l O R 3 5  
P l O R 3 6  
2 1 3 7 1  

b l O U l  
4 l o U 2  
A l O J 3  
A 10114 
b l O U 5  

b X 0 l l b  
4 1 0 0 7  
b 1 1  
A 1 1  
4 1 1  

P l l C l  
A l l L 2  
b l l C 3  
b l l C 4  
P l l C 5  

b l l L 6  
P l l C 7  
$ 1 1 ~ 8  
b 1 1 C 5  
b l l C l 0  

A l l C l i  
L 1 1 C l Z  
$ 1 1 ~ 1 3  
A l A C 1 4  
b l l L 1 5  

A 1 1 r 1 6  
b 1 1 t . 1 7  
b l l C l 8  
A l l C 1 9  
d 1 1 L i O  

b l l C L l  
A l l c 2 7  
b l l C 2 3  
d l l C 2 4  
D l l L 2 5  

A l l 1  2 6  
b l l L Z f  
b11C.78 
P l l L H l  
P l l L H l  

A 1 1 L K L  
r l l L H 2  
b l l L X 3  
6 l l i K 3  
P 1 1 C R 4  

HP Part Number 

0 7 5 7 - 0 4 1 6  
07 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 6 9 8 - 3 4 5 0  
0 7 5 7 - 0 4 4 7  

0 7 5 7 - 0 4 2 4  
0 7 5 7 - 0 4 1 6  
2 7 5 7 - 0 4 2 1  
c 7 5 7 - e a 2 4  
O L 9 3 - 3 4 5 0  

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

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

0 7 5 7 - 0 4 1 6  
C 7  5 7 - 0 4 4 2  
C 7 5 7 - C 2 0 0  
0 7 5 7 - 5 4 2 4  
0 7 5 7 - 0 4 3 8  

0 7  5 7 - 0 4 4 4  
0 7 5 7 - 0 4 7 4  
07 5 7 - 0 4 4 4  
0 7 5 7 - ~ 2 8 0  
98 66C- 308'r'JL 

1 3 2 0 - 0 4 5 1  
1 3 2 0 - 3 4 5 1  
1 8  2 0 - 0 7 0 4  
1 8 2 0 - 0 4 5 0  
1 8 2 0 - 0 4 5 0  

1 8 2 0 - 0 4 5 0  
1 8 2 0 - 0 0 5 4  
C H b 6 0 - f f i b 1 Y  
0 9 6 6 0 -  6 0 0 4 0  

0 1  5 0 - 3 1 2 1  
J l d 0 - 0 0 5 8  
0 1  8 0 - 1 7 0 4  
C l H C i - 2 2 1 4  
0 1 5 0 - 0 1 2 1  

0 1 6 6 - 0 1 7 4  
01 8 0 - 0 0 4 9  
0 1 6 0 - 0 1 7 4  
0 1 8 0 - 0 1 1 6  
OZRO-7210  

0 1 5 5 - d l 2 1  
O l C C - O Z 7 4  
0 l b U - 2 0 5 5  
0 1 6 0 - G 3 d b  
0 1 7 0 - P O 8 2  

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

0 1 6 0 - 2 0 5 5  
J l h 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
0 1 0 0 - 2 0 5 5  
0 1  du- J2L 8 

O l M C - 2 2 0 7  
0 1 8 9 - 0 1 1 6  
0 1 6 ? - 2 2 2 8  
1 9 J 1 - 0 0 4 0  
l o O 1 - P C 4 0  

1 9 0 1 - O C 4 0  
1'2 1 1 - 0 0 4 2  
l Q O l - u O 4 0  
1 9  0 l-<JIJ4l? 
1 8 0 1 - 2 0 4 5  

Qty 

5 

4 

8 

4 

1 
2 

2 

4 

4 

1 

Description 

R:FXO MET F L M  5 1 1  OHM 1 %  1 /8W 
R:FXO MET FLM 10.0~ OHM 1 %  ~ / B W  
R:FXO MET F L Y  10.OK OHM 1 %  1 / 8 U  
R:FXD MET F L Y  42.2K OHM 1 %  1 / 9 Y  
R:FXD YET F L M  16.2K OHM 1 %  1 1 8 k  

R:FX@ MET F L Y  1.10K OHM 1 %  1 / 8 W  
R:FXD MET F L M  5 1 1  OHM 1 X  l l 8 Y  
A:=XD YET F L H  8 7 5  OHM 1 3  1 /8W 
R:FXD MFT F L ~  1.10~ OHM 1 %  1 / 8 m  
R:FXC M t T  F L H  21.5 OHM 1 %  1 / 8 Y  

R:FXD MET F L Y  4 2 2  CHM 1 %  l / 8 U  
R:FXU M t T  F L 1  3.16K OHM 1 %  1 /8W 
R:FXD MET F L M  8 2 5  OHM 1 %  1 /8W 
R:FXD MET F L M  10.CK OHM 1 %  1 /8W 
R: tXD M t T  F L U  3.16K OHM 1 %  1 / 8 W  

R:FXO MET F L M  3.16K OHM 1 %  1 / 8 Y  
R:FXO MET F L 4  3.83K OHM 1 %  1 /6W 
R:FXO MET F L M  51.1 OHM 1% 1/8W 
R:FXD MET F L M  51.1 OHM 1 %  1 /8W 
R:FXO MET F L H  5 1 1  OHM 1 %  1 / 8 U  

R:FXD HET F L M  5 1 1  CHM 1 %  1 /8W 
R:FXO MET F L q  10.OK OHM 1I 1/8W 
R:FXD MET F L d  5.62K OHM 1 %  1 / 8 U  
R:FXO YET F L M  l . lOK OHM 1 %  1 /8W 
R:FXO YET F L M  5.11K OHM 1 %  1 / 8 Y  

P:FXD N E T  F L M  12.1% OHW 1 %  1 / 8 Y  
P:FXO YET F L U  1.19K O H 4  il  1 / b k  
R:FXO M t T  F L M  12.1K OHM 1 %  1 / 8 Y  
R:FXO MET F L M  1 6  ChM 1 %  1 / 6 k  
I h4NSFORMES:SAMPLER 

1C:TTL  DUAL J-K F / F  
1C:TTL  DUAL J-K F / F  
1C:TTL T R I P L E  3 - I N P T  A N 0  GATE 
1 C : D I G I T A L  T T L  
1 C : D I G I T A L  T T L  

1 C : D I G I T A L  T T L  
1 C : T T L  QUAD 2 - I N P T  N A N 0  GATE 
BOARD ASSY:SL2 O S C I L L A T C L  
8UARO ASSY:SL2 OETECTOR/OSCILLATOR 
FOR O P T I O N  0 0 4 ,  O P I T  A l l  ASSEMBLY 

C:FXO CER 0.1 UF + 8 0 - 2 0 %  50VOCW 
C:FXO A L  ELECT 5 0  U F  + 7 5 - 1 0 %  25VDCW 
C:FYD E L E C T  + 7  U F  1 0 %  6 V O C k  
C:FXO ELECT 9 0  U F  + 7 5 - 1 9 %  1 3 V D C U  
C:FXD CER 0.1 U F  +8D-20% 50VDCW 

C:FXD CER 0.47 U F  + 8 0 - 2 2 %  25VOCY 
C:FXO E L E C T  2 6  U F  + 7 5 - 1 0 %  50VDCW 
C:FXO CER 5.47 U F  + 8 0 - 2 0 L  25VOCW 
C:FXD E L E C T  6.3 U F  1 0 %  35VCCW 
C:FXD E L E C T  2 I I F  + 5 0 - 1 0 %  15OVOCY 

C:FXO CZR J.1 U F  + 8 0 - 2 0 %  SOVOCY 
C:FXD TANT. 1 0  U F  1 0 %  20VCCW 
C:FXO C t K  O.U1 UF +80- -20Z  lOOVOCY 
C:FXD CFR 3 0 3  T 3  D.25 P F  5OOVDCU 
C:FXO MY 0.01UF 2 0 %  5OVDCW 

C:FXD MY 0.J lUF 2 0 %  50VOCW 
C:VAR CER 2-8 P F  3 0 0 V O C h  
C:FXD M I C A  l O O P F  5 %  
C:FXO CER 3.3 T O  0.25 PF 500VDCW 
C:FXD CER 3.3 T O  0.25 P F  50OVOCW 

C:FXO CER 0.01 U F  +80-2019 lOOVOCW 
C: rXU C t K  0.01 U F  + 8 0 - 2 0 %  10OVDCW 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  lOOVDCW 
L : F X J  CER 0.01 U k  + d o - 2 0 %  lOOVDCY 
C:FXO E L E C T  22 U F  1 0 %  15VCCW 

C:FXO t L t C T  1OL U F  1 0 %  1OVDCY 
C:FXD E L t C T  b.8 U F  1 0 %  35VCCW 
C:i-XU M i C A  2 7 0 0  P F  53 
D 1 O D k : S I L I C O N  3OMA 30WV 
D I U D f : 5 I L I C J N  2OMA 3 0 U V  

0 I O D E : S I L I C O N  3dMA 3 0 U V  
U I U 0 t : S I L I L O N  30MA 30WV 
d 1 O D E : S l L I C O N  30MA 30WV 
C I U 0 E : S I L I C C N  3 0 M a  5JWV 
0 I O O E : S I L I C O N  30MA 3 0 k V  



Replaceable Parts ' 

Table 6-3. Replaceable Parts 

See introduction to this section for ordering information 

6-28 

Scans by ArtekMedia O 2006 

Mfr Part Number 

F O G 1 0 8 8  
~ 0 ~ 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  

F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  

F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  

F O G 1 0 8 8  
F D G l O 8 8  
I N 5 1 4 8  
I N 5 1 4 7  
F O G 1 0 8 8  

F O G 1 0 8 8  
1 9 0 1 - 0 5 1  8 
1 9 0 1 - 0 5 1 8  
9 1 0 0 - 1 6 2 9  
9 1 4 0 - 0 1 1 4  

9 1 0 0 - 1 6 2 9  
9 2 0 0 - 1 6 2 9  
9 1 4 0 - 0 1 1 9  
9 1 4 0 - 0 1 7 9  
9 1 0 0 - 1 6 2 9  

L F 4 Y 0 7 0  
9 1 4 0 - 0 1 7 9  
9 1 4 0 - 0 1 7 9  
9 1 4 0 - 0 1 2 9  
1A-330314 

2 N 3 5 6 3  
2 N 5 2 4 5  
2 1 5 1 1 9  
1 8 5 3 - 0 0 5 0  
1 8 5 3 - 0 0 5 0  

2 N 3 4 1 7  
2 N 4 2 5 0  
2 N 4 2  5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  

2 N 4 2  5 0 
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  
1 8 5 3 - 0 0 5 0  

2 N 4 2 5 0  
Z N 4 2 5 0  
2N42 5 0 
2 N 4 2 5 0  
2 1 4 2 5 0  

0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  
0751-0442  

0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 1 - 0 4 4 2  
0 7 5 7 - 0 4 7 9  
0 7 5 7 - W 7 2  

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

0 6 9 8 - 3 1 5 6  
0698-0083  
0 7 5 7 - 0 4 4 2  
2 1 0 0 - 1 7 5 9  
0 1 5 7 - 0 4 3 9  

Mfr 
Code 

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

0 7 2 6 3  
0 1 2 6 3  
0 7 2 6 3  
0 1 2 6 3  
0 7 2 6 3  

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

0 7 2 6 3  
0 7 2 6 3  
04113 
0 4 7 1 3  
0 7 2 6 3  

0 7 2 6 3  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  
2 8 4 8 0  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 C 1 3 1  
8 0 1 3 1  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  80 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

Reference 
Designation 

n l r ( . R 4  
~ll( U S  
P l I ~ . R 5  
P l l C R 6  
b l l L R 6  

4 1 1 1  R 7  
P11t.RI 
d l l L R 8  
I l l C A H  

R Y  

I 1 1 L R Y  
b l l L R l U  
d11CKl1, 
P l l L H l L  
C l l L R l l  

b l l l . K l 2  
b l l C R 1 2  
d l L C R 1 3  
b l l L l t l 4  
P l l L R 1 5  

8 l l L K l 5  
P l l C H l 6  
4 1 1 L K 1 6  
P l l L l  
P l l L 2  

B l l L 3  
P L I L 4  
P l i L 5  
d l I L 6  
b l l L 7  

P l l L R  
P l l L 9  
b l l L l n  
P 1 1 L l l  
P l l L 1 2  

A l l J l  
8 1 1 3 2  
b i l U 3  
4 1 1 U 4  
P I 1 0 5  

f i l ~ U b  
b l ~ 3 7  
e l l 0 8  
P l l U 9  
P L l J l O  

P l l O l l  
3 1 1 ~ 1 2  
P I 1 0 1 3  
P I 1 0 1 4  
P l l a 1 5  

l l l u l b  
P 1 1 0 1 7  
P l l J l H  
b 1 1 0 1 9  
b l l U 2 U  

P 1 1 k 1  
P l l ~ ?  
P l l h 3  
P l l n 4  
a l l h ~  

P l l k h  
P l l k 7  
b l l h h  
4 1 1 - 9  
b l l h l i i  

b l l h l l  
b l l n l 2  
P l l n 1 3  
d l l H 1 4  
4 1 1 R 1 5  

C l i n l b  
b l l R 1 7  
b l l h i h  
b l l Y 1 9  
b l l n 2 0  

Oty 

4 
4 

3 

1 

2 

HP Part Number 

1 9 0 1 - 5 0 4 0  
1 o n l - o ~ w )  
1 9 0 1 - 0 0 4 5  
1 4 3 1 - C 0 4 0  
1 9 0 1 - 0 0 4 0  

1 1 0 1 - 0 0 4 0  
1 9 0 1 - 3 0 4 0  
1 9 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  

1 9 0 1 - O C 4 7  
1 9 0 1 - f r o 4 3  
1 5 0 1 - 3 0 4 6  
1 9 0 1 - 0 0 4 u  
1 9 0 1 - C 0 4 0  

1 3 3 1 - 0 0 4 7  
1 9 5 1 - 0 b 4 0  
0 1 2 2 - 0 2 6 3  
0 1  2 2 - 0 2 6 1  
1 9 0 1 - 0 0 4 0  

1 9 0 1 - U C 4 0  
1 9 0 1 - 0 5 ? 3  
1 9 0 1 - 0 5 1  8 
9 1 0 0 - 1  6 2 9  
9 1 4 0 - 0 1 1 4  

3 1 C u - 1 6 2 3  
9 1 0 0 - 1  6 2 9  
91 4 0 - 0  1 7 9  
9 1 4 0 - 0 1 7 9  
9 1 0 0 - 1 6 2 9  

9 1 0 0 - 2 8 1 5  
9 1 4 0 - 0 1 7 9  
i 1 4 0 - 0 1 7 1  
9 1 4 0 - 0 1 2 9  
9 1 C i b - 0 3 6 8  

l d 5 4 - 0 0 9 2  
1 8  5 5 - 0 0 8 1  
1 8 5 4 - C 3 4 5  
1 8  5 3 - 0 0 5 0  
1 8 5 3 - 0 0 5 0  

1 8  5 4 - O d d 7  
1 8 5 3 - 6 0 6 0  
1 9 5 3 - ( r o b 6  
1 8 5 3 - O G 6 6  
1 3 5 3 - 0 0 6 6  

1 8 5 3 - O L 6 6  
1 8 5 3 - 0 0 6 6  
18 5 3 - 0 0 6 6  
1 8 5 3 - 0 6 6 6  
1 8 5 5 - 0 0 5 0  

1 8  5 3 - 0 0 6 6  
1 h 5 3 - 0 0 6 6  
1n 5 3 - 3 3 0 6  
l b 5 3 - 0 0 6 6  
1 8 5 3 - 3 0 6 6  

0 6 9 3 - 0 0 8 3  
0 6 9 8 -  ) 0 8 3  
C b 9 d - 3 0 8  3 
0 6 9 8 - 0 6 8 3  
n i  5 7 - 0 4 4 2  

07 5 7 - 0 4 4 2  
2 7 5 7 - 0 4 4 2  
21 5 7 - 0 4 4 2  
0 7  5 7 - 0 4 7 9  
0 7 5 7 - 0 4 7 2  

0 7 5 7 - 0 4 6 5  
Cb"R-322 H 
0 7 5 7 - 7 2 7 4  
0 7 5 7 - U 4 6 0  
2 1 0 0 - 1 7 6 0  

0 6 9 8 - 1 1 5 6  
0 6 ~ 8 - 0 3 5 3  
L T  57-5CC1 
2 1 0 0 - 1 7 5 9  
0 7 5 7 - 0 4 3 9  

Description 

0 I O O E : S I L I C O N  30MA 3 0 Y V  
DIOCJE:SILILUN ~ O M A  ~ O Y V  
0 I O O E : S L L I C O N  3 0 M A  3 0 U V  
D I O 0 E : S I L I C U N  30MA 3 0 Y V  
0 I O D E : S I L I C O N  30MA 3 0 Y V  

0 I U O E : S I L I C O N  30MA 3 0 Y V  
0 I O O E : S I L I C O N  30MA 3 0 U V  
0 I O D E : S I L I C O N  30MA 30WV 
O I O O € : S I L I C O N  3 0 M A  3 0 Y V  
0 I U O E : S I L I C O N  30MA 3 0 Y V  

0 I O O t : S I L I C O N  30MA 3 0 U V  
U I U 0 E : S I L I C O N  30MA 30WV 
G 1 O O E : S I L I C O N  30MA 3 0 Y V  
0 I O O t : S I L I C O N  3 0 Y A  30WV 
O I t 1 D E : S I L I C O N  3 0 M A  30WV 

D I U 0 E : S I L I C U N  30MA 30WV 
0 I O O E : S L L I C O N  3 0 M A  30WV 
C:VOLTAGE VAR 1 7  P F  1 0 %  60WV 
C:VOLTAGE VAR. 3 9  P F  1 0 %  60VOCW 
O I O O E : > I L I C O N  30MA 3 0 Y V  

D I O 0 E : S I L I L O N  30MA 3 0 U V  
D1ODE:HOT C A R K I k K  
D IO0E:HOT C A R R I E R  
C O I L / C H O K E  47.0 U H  5 X  
C 0 I L : F X O  RF 10 U H  

C O I L / C H O K E  47.0 U H  5 3  
C O I L / C H O K E  47.0 U H  5% 
C O I L / C H O K E  22.0 U H  1 0 %  
C O I L / C H O K E  22.0 U H  101 
C U I L / C H D K E  47.0 U H  5% 

IN0UCTOR:FXO 0.70 U H  5 %  
C O I L l C H O K E  22.0 U H  1 0 %  
C O I L / C H O K E  22.0 U H  1 0 %  
CO1L:FXO R F  2 2 0  U H  
CO1L:FXO 0.33 U H  1 0 %  

TSTR:S I  NPN 
T S T R : S I  F E T  
TSTR:S I  NPN 
T 5 T L : i I  P;i? 
T S T A : S I  PNP 

TSTR:S I  NPN 
T S T R : S I  PNP 
T S T R : S I  PNP 
TSTR:S I  PNP 
T S T R : S I  PNP 

TSTR:S I  PNP 
T S T R : S I  PNP 
T S T R : S I  PNP 
T S T R : 2 I  PNP 
TSTR:S I  PNP 

T S T K : S I  PNP 
T S T R l c I  PNP 
T 5 T 4 : S I  PNP 
TSTR:S I  PNP 
TSTR:S I  PNP 

R:FXD MET F L 4  1.96K OHM 1 %  1 /8W 
R:FXO MFT F L M  1.96K OHM 1 %  1 / 8 U  
F:FXO MET F L V  1.96K OHM 1 %  1 / 8 U  
R:FXO MET F L Y  1.Y6K OHM 1 %  1 / 8 U  
R:FXD MET FLM 1 0 . 0 ~  OHM 1 %  l / a u  

R:FXD MET F L Y  10.OK OHM 1 %  1/8W 
R:FXD MET F L M  10.OK OHM 1 %  1 / 8 U  
R:FXO NET F L M  10.OK CHM :X ;/BY 
R:FXD NET F L U  3 9 2 K  OHM 1 %  l l 8 Y  
R:FXO MET F L M  2OOK OHM iZ l / 8 U  

R:FXO 4 E T  F L M  l 0 O K  OHM 1 %  1/8W 
k:FXD HET F L M  49.9K OHM 1 %  1 /8W 
R:FXD HET F L I i  1.21K OHM 1% 1/BW 
R: tXD YET F L M  61.9K OHM 1 %  1 / 8 w  
R: VAR WW 5 K  OHM 5 %  TYPE V 1W 

K:FXD MET F L i  14.7K OHM 1 %  1 / 8 Y  
R:FXO MET FLM 1 . 9 6 ~  orin 1 %  l / 8 ~  
U:FXD M E T  F L > l  1O.OK UHM 1% l / 8 U  
R:VAR Uw 2 K  OHM 5% T Y P E  V 1W 
R:FXD MET FL'4 6.81K OHM 1 %  1 / 8 Y  



., 

Table 6-3. Replaceable Parts 

Replaceable Part$ 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr Part Number 

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

0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 5 8  
0 7 5 7 - 0 4 6 1  
0 7 5 7 - 0 4 b 4  
0 7 5 7 - 0 4 6 7  

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

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

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

0698-3439 
0 6 9 8 - 3 4 4 0  
0 6 9 8 - 3 1 3 2  
0 6 9 8 - 3 4 4 3  
0 6 9 8 - 3 4 4 5  

0 6 9 8 - 3 4 4 7  
0 6 9 0 - 0 0 8 2  
0 7 5 7 - 0 3 1 7  
2100-2574 
0 6 9 8 - 3 2 5 8  

0 6 9 8 - 3 1 3 2  
0 7 5 7 - 0 8 3 4  
0 6 9 8 - 0 0 8 3  
0757-  0 4 4 2  
2 1 0 0 - 2 6 3 3  

0 7 5 7 - 0 2 9 0  
0757- 0 5 4 1  
0 6 9 8 - 0 0 8 3  
0 7 5 7 - 0 4 4 2  
0757-0279 

0 7 5 7 - 0 4 4 2  
2 1 0 0 - 2 6 3 3  
0 7 5 7 - W O  
0 7 5 7 - 0 4 4 4  
0 6 9 8 - 0 0 8 3  

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

0 7 5 7 - 0 4 4 2  
2 1 0 0 - 2 9 2 1  
0757-(H44 
0 6 9 8 - 0 0 8 3  
0757-0442 

CR 8 2 4 5  
0 6 9 8 - 3 2 4 3  
2 1 0 0 - 2 4 8 9  
0 5 9 8 - 3 1 3 6  
0 6 9 8 -  3 4 4 0  

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

0 7 5 7 - 0 1 2 3  
0757-  W 0 3  
0 6 9 8 - 3 1 5 4  
0 6 9 8 - 3 4 4 4  
0 6 9 8 - 0 0 8 5  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
29.580 
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 6 4 8 0  
2 ~ e o  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

0 1 1 2 1  
2 8 4 8 0  
2 8 4 8 0  
281.80 
2 8 4 8 0  

2 8 4  8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 9 4 8 0  

2 8 4 8 0  
Z(ire80 
2 8 4 E 0  
2 8 4 8 0  
2 8 4 8 0  

Reference 
Designation 

d l l R Z Z  
b l l G 2 2  
b l l K 2 3  
b l l R 2 4  
A l l R 2 5  

P l l h 2 6  
b 1 1 d 2 7  
P l l e . 2 8  
P 1 1 K 2 9  
) . l l P 3 0  

d l11131 
b l l R 3 2  
A l l G 3 3  
4 1 1 K 3 4  
P l l R 3 5  

b l l G 3 6  
P l l P 3 7  
P l l K 3 8  
b l l K 3 9  
A l l R 4 0  

l 1 1 h A 1  
b 1 1 K 4 2  
A 1 1 d 4 3  
P l l K 4 4  
b l l K 4 5  

b l l R 4 6  
E l l  h 4 7  
b l lF .48  
d l l K 4 9  
b l l V 5 0  

P l l l t 5 1  
e l l h 5 2  
A l l R 5 3  
9 1 1 H 5 4  
b l l K 5 5  

A l l R 5 6  
P l l R 5 7  
b l l Y 5 8  
P l l H 5 9  
b 1 1 K 6 O  

A111161 
A I ~ R C ~  
A l l h 6 3  
P l l R 6 4  
~ 1 1 ~ 0 5  

B l l K b b  
r l l K 6 7  
b 1 1 H 6 8  
b l l Y 6 9  
b l l K 7 0  

b l l R 7 l  
l l i h 7 2  
b l l H 7 3  
B 1 1 H 7 4  
P l l t ( 7 5  

b l l K 7 6  
6 1 1 k 7 7  
A l I K 7 8  
P l l R 7 9  
A l l K H U  

b l l K 8 l  
B l l R 8 2  
P l l k . 3 3  
b l l U d 4  
b l l H R 5  

P l l H 8 6  
b l l R 8 7  
b l l t (813 
O l l K H Y  
f l l l c Y O  

P l l t c P 1  
b l l K 9 2  
b l l S Y 3  
A l l R 9 4  
b l l h 9 5  

Oty 

4 
4 
4 
4 

4 

8 

4 
5 

4 

2 

4 

6 

6 

4 

2 

2 

2 

HP Part Number 

3757-5251) 
0 5 5 7 - 5 4 4 2  
0 5 9 f - 3 4 4 0  
0 6 9 8 - 3 1 5 4  
0 6 9 8 - 0 0 8 3  

0 7 5 7 - 0 4 4 2  
0 7  57-0450 
n 7 5 7 - 0 4 6 1  
0 7  5 7 - 0 4 6 4  
0757-046 '  

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

0 6 9 8 - 3 4 5 9  
0 6 9 8 - 5 1 6 2  
C 6 9 8 - 3 1 5 5  
21C 0 - 2 5 7 4  
0 6 9 8 - 3 2 5 5  

069s-OP83 
0 7 5 7 - 0 4 4 2  
0 6 9 8 - 3 4 4 2  
0 6 9 8 - 3 4 3 7  
0 7 5 7 - 0 4 0 5  

0 6 9 8 - 3 4 3 9  
060e-3L%&O 
0 6 9 b - 3 1 3 2  
0 6 9 8 - 3 4 4 3  
0 6 9 6 - 3 4 b  5 

( i 6 9 8 - 3 4 4 7  
0 6 4 8 - 0 0 8 2  
0 7 5 7 - 0 3 1 7  
2 1 0 0 - 2 5 7 4  
0 6 9 8 - 3 2 5 8  

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

C 7 5 7 - 0 2 9 0  
0757-0441 
0 6 9 8 - 0 0 8 3  
0 7  5 7 - 0 4 4 2  
0757-0279 

0 7  57-0442 
2 i 6 U - 2 6 3 3  
0 7  5 7 - 0 4 4 0  
0 7  57-0444 
0 6 9 8 - 0 0 8 3  

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

01 5 7 - 0 4 4 2  
2 1 3 7 - 2 5 2 1  
3 7 5 7 - 5 4 4 4  
0 6 9 8 - 0 0 8 3  
0 7 5 7 - 0 4 4 2  

C66;-R245 
0 6 9 8 - 3 2 4 3  
2100-248.1  
0 6 9 8 - 3  1 3 6  
0695-3'+'+0 

0 6 9 8 - 0 0 8 2  
0 6 9 3 - 0 0 8 3  
0 7 5 7 - 0 4 4 2  
0 7  57-020Cs 
2 1 0 0 - 2 5 2 2  

0 7 5 7 - 0 1 2 3  
0 7 5 7 - 0 4 3 3  
0 6 9 8 - 3 1 5 4  
0 6 9 8 - 3 4 4 4  
('698-0085 

Description 

9 : F X J  :I€T FLM 5 s 6 2 K  OHM 1 %  1/8W 
R:FXD MET FLM 10.36 0 d M  1 %  1 1 8 4  
K:FXD MET F L U  1 9 6  OHM 1 %  1/8W 
R:FX'3 YZT F L !  4.226 OdM 1 %  1 / 8 4  
R:FXO HET F L U  1.96K OHM 1 %  1/8W 

R:FXD MET F L Y  10.OK OHM 1 %  1 / 8 4  
R:FXD MET FLM 51.lK JHM l Z  1/8W 
P:FXD ,MET FLY 60.1K OHM 1 %  l/dW 
R:FXU YET FLM 90.9K OHH 1 X  1 / 8 4  
R:FXlD MET F L Y  l Z l K  OHd 1 %  1/& 

R:FXD M t T  FLM l l O K  OHM 1 %  1/8W 
R:FXD MET F L Y  1 7 8 K  OHM 1 %  1 / 8 U  
K:FAO MET F L Y  1 7 8 6  OHM 1 Z  1/8W 
R:FXD MET FLM 2 3 7 K  CHM 1 X  1 / 8 4  
R:FXD MET FLM 2 3 7 K  OHM 1 %  1 / 3 U  

R:FXD YET FLM 3U3K OHM 1 Z  1/8W 
R:FXD MET FLM 46.4K OHM 1 %  1 / 8 d  
R:FXP MET F L U  4.64K OHM 1 X  1/JW 
R:VAR CERMET 5 G 0  OHM 1 0 %  L I N  l l 2 W  
R:FXO MET FLM 4.64K OHM 1 %  1 / 8 *  

P.:iXC MCT F L N  1.96K OHM 1% i / 8 W  
R:fXO MET F L U  10.GK OHM 1 2  1 / 8 Y  
R:FXD MET FLY 2 3 7  OHM 1 %  
R:f-XO MET F L U  1 2 3  OHM 1 %  1/8Y 
E:FXO MET F L Y  1 6 2  OHM 1 %  1 / 8 Y  

P:FXO MET f L M  1 7 8  OHM 1 %  1 / 8 U  
R:FXD MET F L d  1 9 6  OHU 1 %  I/&# 
R:FXD FLM 2 6 1  '3HM 1 %  1/8W 
R:FXD MET F L 4  2 8 7  OHM 1 9  1/8W 
R:FXD MET FLM 3 4 8  OHM 1 %  l / a W  

R:FXD MET F L H  4 2 2  OHM 11 l/OW 
R:FXD MET FLM 4 6 4  OHY 1 %  119W 
R:FXD MET FCM 1 . 3 3 ~  OHM 1~ 1 / a d  
R:VAR CERMET 5 0 0  OHM 1 0 %  L I N  l l 2 W  
R:FXO MET F L 1  5.36K OHM 1 %  1/8W 

R:FXD FLM 2 6 1  OHM 1 X  1/8W 
R:FXU YET F L U  5.62K OHM 2 %  1 / 2 4  
K:FXD MET F L #  1.96K OHM 1 %  118W 
R:FXO MET FLM 10.GK OHM 1 %  1/8W 
R:VAR CERMET i K  OHP 1 0 %  L I h  1 / 2 U  

R:FXD MET F L U  6.19K OHM 1 %  1/8W 
R:FXU YET FLM 3 . 2 5 ~  OHM 1 %  1 / 6 4  
R:FXD MET F L 1  1.96X CHM 1 X  1 / 8 Y  
R:FXO M t T  F L U  10.OK OHM 1 %  1/8W 
R:FXD ~ E T  FLM 3 . 1 6 ~  OHM 1 %  1 / 8 ~  

R:FXO NET FLY 10.OK OHM 1 %  l / b N  
R:VAR CERMET 1 K  OHM 1 0 %  L I N  1/2W 
R:FX9 MET FLM 7.50K OHM 1 Z  1 / 8 U  
R:FXD MET F L d  l i . l K  OHM 1 %  l l 8 U  
K:FXD YET F L U  1.96K OHM 1 9  1/8W 

11:FXD MET FLM 10.OK OHM 1 %  1/8W 
K:bXD MCT FLM 19.6K OHM 1 %  1/9W 
R:VAR F L U  ZOO9 OHM 1 0 L  L I N  1/2W 
R:FXD MET F L Y  9.0sK OHM 1 %  1 / 8 U  
R:FXD MET FLM 1.96K OHM 1 %  1 / 8 4  

R:FXD HET FLM 10.OK OHM 1 %  1 / 8 Y  
d:VAR FLM 2 0 0 0  OHM 1U% L I N  1/2W 
R:FXD MET F L U  I2.1K OHM 1 %  1/8W 
R:FXD MET FLU 1.96K OHM 1 %  l l 8 W  
R:FXO MET F L U  10.5K OHM 1 %  1 / 8 U  

F.:FXO CCdP 82OK OHM 5 %  1 / 4 Y  
K:FXD MET F L Y  1 7 8 K  OHM 1 %  1 / 8 3  
R:VAR F L U  5 K  OHM 1 0 %  L I K  1/2W 
R:FXD dZT F L f i  17.8K OHM 1 %  l l 8 W  
X:FXU Y t T  F L Y  1 9 6  OHM 1 %  1/8W 

R:FXD MET FLM 4 6 4  OHM 1 %  1/BW 
R:FXD MET FLM 1.96K OHM 1 %  1 / 8 4  
R:'XD MET F C 4  10.UK OHM 1 %  1/8W 
R:FXD MET F L U  5.62K OHM 1 %  l / 8 W  
R:VAK CERMET 1OK OHM 101 L L N  1 / 2 Y  

R:FXD M t T  F L Y  34.8K OHM 1 Z  1/3W 
R:FXD MET F L N  1 2 1  GHM 1 %  114W 
R:FXD MFT FLY 4.22K OHM 1L 1/6W 
R:FXD MET F L U  3 1 6  OHM 1 %  1 / 9 U  
R:FXO MET FLM 2.61K OHM 1 9  118W 



Replaceable Parts - 

Table 6-3. Replaceable Parts 

Model 86608 

See introduction to this section for ordering information 

6-30 

Scans by ArtekMedia O 2006 

Reference 
Designation 

C l l h 9 6  
b l l H 9 7  
b 1 1 h Y U  
6 l l h 0 9  
L i l h i L G  

b l l R 1 3 1  
&Al.i#,2 
u i i k i x ) 3  
r l l R i r 4  
P l l n l J 5  

b A l f i l d 6  
b l l R 1 0 7  
b l 1 U l  
L i l r i ~  
b l l U 3  

P I 2  
b 1 2  
d l 2  
P l 2 L l  
1 1 7 C 2  

b 1 2 L 3  
b 1 2 C 4  
b 1 2 L 9  
b 1 7 C 6  
b 1 2 L 7  

8171 H 
L 1 2 1 9  
P 1 2 C l U  
P A 7 C 1 1  
r l 2 L 1 Z  

P 1 2 L 1 3  
b 1 2 C 1 4  
b l L C 1 5  
b11C.16 
r 1 2 r . 1 7  

L l Z C l d  
b 1 2 C l . )  
C l 2 C l l r  
P A 7 C L 1  
P 1 2 L 2 2  

P I 2 6  2 3  
P 1 2 L 2 4  
L 1 2 C 2 5  
P ~ L +  1 
A l 2 L l  

E l Z L ?  
L l l L 3  
b l 2 L 4  
b 1 2 L 5  
t 1 2 L O  

b 1 Z L  7 
4 1 2 0 1  
6 1 2 0 7  
4 1 7 0 3  
P I 7 0 4  

b l ? U 5  
P I 2 3 6  
! I 2 0 7  
b l2b lR 
8 1 2 d Y  

b l Z O l C I  
8 1 2 0 1 1  
6171112 
b 1 1 h 1  
0 1 7 k ?  

b1Zh.l 
A l Z L 4  
L 1 2 ~ 3  
b i 2 . i b  
b l l k 7  

P l . ? k d  
P l l ~ 9  
b 1 7 k l O  
P171111 
A 1 7 h l c  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

2 8 4 8 0  
2 8 4 8 0  

5 6 2  8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
7 2 9 8 2  

7 2 9 8 2  
5 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
2 8 4 8 0  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  

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

2 8 4 8 0  
2 8 4 8 0  
9 9 8 0 0  
2 8 4 8 0  
2 8 4 8 0  

9 9 8 0 0  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 6 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

Mfr Part Number 

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

0 6 9 8 - 3 4 3 9  
0 6 9 8 - 3 4 4 4  
0698-3438 
0 6 9 8 - 0 0 8 2  
0 7 5 7 - 0 4 4 2  

0 6 9 8 - 3 4 4 1  
0 7 5 7 - 0 2 8 0  
S N 7 4 0 0 N  
S N 7 4 4 2 N  
SN7400N 

0 8 6 6 W 6 0 0 1 8  
0 8 6 6 0 - 6 0 0 4 0  

5C11B7S-CML 
1500101X9010R2-OYS 

5C1187S-CML 
5C1187S-CML 
5C11B7S-CML 
30D506G025CCZ-OSM 
C 0 2 3 F  101F103ZS22-CDH 

5C508IS-CCK 
192P12392-PTS 
C 0 2 3 F l O l F l 0 3 Z S 2 2 - C O H  
192P12392-PTS 
301-NPO-15 P F  

301-NPO-15 PF 
5 C l l B 7 5 - C M L  
1 5 0 0 3 3 5 X 9 0 5 0 8 2 - D Y S  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
300506G025CCZ-DSM 

1 9 2 P  18292-PTS 
0 1 6 0 - 0 9 3 9  
5 C l 1 8 7 S - C H L  
1 9 2 P l 8 2 9 2 - P T S  
1500105X9035A2-DYS 

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
R D M l 5 F 5 1 1 J U  
1500105X9035A2-DYS 
1 0 5 3 4 C  
9 1 4 C - 0 1 7 9  

9 1 4 - 0 1 1 4  
9 1 4 0 - 0 1 7 9  
1 5 3 7 - 4 2  
9 1 4 0 - 0 1 7 9  
9 1 4 0 - 0 1 7 9  

2 5 0 C - 3 8  
2 N 3 6 4 0  
2 N 3 5 6 3  
2 N 3 5 6 3  
2 N 3 5 6 3  

2 1 3 5 6 3  
2 N 3 5 6 3  
2 N 3 5 6 3  
2 N 4 2 5 0  
2 N 4 2 5 0  

2 1 4 2 5 0  
2 N 4 2 5 0  
2 N 3 5 6 3  
0 7 5 7 - 0 ? 9 9  
0 7 5 7 - 0 4 0 0  

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

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

HP Part Number 

C 7 5 7 - 0 4 0 2  
0 7 5 7 - 9 2 8 8  
L 6 9 8 - 3 0 4 5  
0; 5 7 - 0 4 2 1  
61>7-53C.S 

O69P-3439 
CoCId-344.t 
0 6 9 8 - 3 4 3 d  
069f -GOL? 
0 7  5 7 - 0 4 4 2  

0 6 9 F - 3 4 4 1  
0 I 5 7 - 0 2 0 0  
1 8 2 0 - 0 0 5 4  
1.12U-0214 
1 8 2 0 - 0 6 5 4  

0 8 6 6 0 - 6 0 0 1 8  
9 8 0 6 0 - 6 0 0 4 0  

0 1 0 0 - e l 7 4  
0 1 8 0 - 2 2 0 7  

01 60-0  1 7 4  
0 1 6 0 - 0 1 7 4  
0 1 6 0 - 0 1 7 4  
0 1 8 0 - 0 0 5 8  
0 1 6 6 - 2 0 5 5  

3 1  5 0 - 0 1 2 1  
0 1 6 0 - 0 3 0 1  
0 1 6 ~ - 2 0 5 5  
0160-U 5 0 1  
3:60-2Zt: 

0 1 6 0 - 2 2 6 1  
0 1 6 0 - 0 1 7 4  
0 1 8 0 - 2 1 4 1  
G l W - 2 C 5 5  
L I B @ - 0 0 5 8  

C 1 6 0 - 0 2 9 9  
C 1 6 0 - 0 9 3 9  
0161)-0174 
0 1 6 G - 0 2 9 9  
O l d - J 2 7 1  

0 1 6 0 - 2 0 5 5  
0 1  6 0 - 3 5 3 4  
0 1 8 0 - 0 2 9 1  
1 0  534C 
9 1 4 0 - 0 1 7 9  

9140-'I114 
S I w - C 1 7 9  
9 1 0 0 - 1  6 2 1  
9 1 4 0 - 0 1 7 9  
9 1 4 - 3 1 7 9  

9 1 0 0 - 1 6 5 8  
1 8 5 3 - 0 0 1 5  
1 8 5 4 - b O 5 2  
1 8  54-00'32 
1 R 5 4 - 0 0 9 2  

1 R54-,7092 
1854-OC92 
1 R V - l P S 2  
1 8 5 3 - 0 3 6 6  
1 8 5 3 - L C 6 6  

1853-OCb6 
1 8 5 3 - 0 0 6 6  
1 8 5 4 - 3 0 9 2  
0 7  57-')3CC. 
0 7 5 7 - 0 4 2 C  

0 7  57-03514 
C 5 9 R - 3 1 5 1  
( 6 9 - 3 1 5 1  
C 6 9 6 - 3 4 4 3  
0 7  5 7 - 6 4 1 6  

O i  57-C4-1 
b 7 5 7 -  3 2 7 9  
0 7 5 7 -  > 4 2 J  
0 6 9 8 - 2 4 4 2  
0 7  57- 1 4 4 0  

Qty 

1 

1 

5 

4 

1 

2 
1 

2 

2 

1 

3 

Description 

R:FXO MET FLM 1 1 0  OHM 1 %  1 / 8 3  
R:FXO MET FLY 9.09K OHM 1 %  1 / 8 Y  
R:FXO M t T  FLM 2.61K OHM 1 %  1 1 8 Y  
h:FXU HET FLM 8 2 5  OHM 1 %  1/8W 
R:FXD MET FLM 56.2 OHM l Z  1 / 8 3  

R:FXO MET FLM 1 7 8  OHM 1 %  1 / 8 Y  
K:FXO M C i  F L Y  510 OHM 1 %  1/8W 
R:FXD MET FLM 1 4 7  OHM 1 %  1/8W 
5:FXO MET FLM 4 6 4  OHM 1 %  1 / 8 Y  
R:FXIJ MET FLM 10.OK OHM 1 %  1/8W 

P:FXU NLT F L r l  2 1 5  OHM l X  118W 
R:FXD 4ET FLM 1 K  CH* 1 %  1 1 8 d  
1C:TTL QUAD 2- INPT NAN0 GATE 
1L:TTL OCD T U  DtL .  CECODEK 
1C:TTL QUA0 2- INPT NAN0 GATE 

BOAKO ASSY: SLZ DETECTOR 
83ARD ASSY:SLZ DETECTOR/OSCILLATOR 
FOR OPTION 0 0 4 9  OMIT A 1 2  ASSEMBLY 
C:FXO CER 0.47 UF +80-20% 25VOCY 
C:FXO ELECT 1 0 0  UF 1 0 %  lOVGCU 

C:FXU C t K  b.47 UF +80-20% 25VOCY 
C:FXD CER 0.47 UF +8O-20% 25VOCW 
C:FXO CER 0.47 UF +8O-20% 25VOCU 
C:FXO A L  ELECT 5 0  U F  +75-10% 25VOCY 
C:FXO CER 0.J1 UF +do-20% lOOVOCW 

C:FXO CER 0.1 UF +BO-20% 5OVDCY 
C:FXD MY 0.012 UF 1 0 %  2OOVDCY 
C:+XU CER 0.01 UF +80-20% lOOVDCW 
C:FXD MY 0.012 UF 1 0 %  700VCCY 
C:FkU C t R  A5 PF 5% 5OOVOCW 

C:FXO CER 1 5  PF 5 %  500VDCd 
C:FXD CER 0.47 UF +80-20% 25VOCU 
C:FXO ELECT 3 - 3  UF 1 0 %  50VCCU 
C:FXd CER 0.01 UF +80-20% lOOVDCW 
C:FXD A L  ELECT 5 0  UF +75-10% 25VDCU 

C:FXU MY 1 8 0 0  PF 1 0 %  2OOVOCY 
C: F A @  MICA 4 3 0  PF 5% 3 0 0  VCCW 
C:FXO CER G.+7 UF +SO-20% 25VOC3 
C:FXO MY 1 8 0 0  PF 1 0 8  2COVOCh 
C:FXO ELECT 1.0 UF 1 0 %  35VCCW 

C:FXD C E ~  0.01 UF +80-20% 1 0 0 ~ 0 C ~  
C:FXO MICA 5 1 0  PF 5 %  100VCCa 
C:FXD ELECT 1.0 U F  1 0 %  35VCCY 
M1XER:DOUBLE BALANCE 
COIL/CHOKE 22.0 UH 1 0 1  

CO1L:FXU KF 1 0  UH 
C L I L / C H C K E  22.0 UH 1 0 %  
COIL/CHOKE 18.0 UH 1 0 %  
COIL/CHOKE 22.0 UH 1 0 %  
COIL/CHOKE 22.0 UH 1 0 %  

COIL/CHOKE 1 6 6 0  UH 5% 
TST":SI PNP 
TSTR:SI FlPh 
TSTR:SI NPN 
TSTR:SI NPN 

TSTR:SI NPN 
TSTR:SI NPN 
T S i n : i l  I'IYN 
T$TR:SI PNP 
T S T k : S I  PNP 

TSTK:SI PNP 
TSTL:SI  PNP 
TSTK:SI FiPN 
9:FXD McT FLM 82.5 OHM 1 %  1/8W 
R:FXO I E T  FLM 90.S OtiM 1 %  1 / 8 U  

R:FXD YET FLd'l 82.5 OHM 1 %  1/8W 
d:i-XI) MET FLM 2.37K CHM 1Z 1/8W 
R:FXP M t T  F L I  2.87K OHM 1 8  1/8W 
R:FXD MET FLM 3 4 8  CHH 1 %  1/BW 
A: rXU MET + L q  51: 9HzV 1% 1/8W 

R:FXD MET FLM 8 s 1 5 K  OHM 1 %  1/OW 
L:FXU Y t T  FLM 3.lbK OHM 1Z 1 / 8 Y  
K:FXU 1ET FLM 750 CHM 1 %  1 / 8 n  
n:FXO MET F L 4  2 3 7  UHM 1 %  1/8Y 
IR:FXO MET FLM 7 - 5 0 K  OHM 1 %  1/8W 



Model 8660B - 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 
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Scans by ArtekMedia O 2006 

Mfr Part Number 

0 7 5 7 - 0 3 9 4  

0 7 5 7 - 0 2 9 4  
0 7 5 7 - G 2 8 0  
0 7 5 7 - 0 2 8 0  

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

0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 9 3  
0 7 5 7 - C 4 4 2  
0 7 5 7 - 0 4 4 2  

0757-04.42 
0 6 9 8 - 0 0 8 2  
0 7 5 7 - W 2  
CB 3 0 5 5  
C 8  2 0 5 5  

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

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

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

0 7 5 7 - 0 2 8 0  
0 6 9 8 - 0 0 8 2  
0 7 5 7 - W 0 1  
0 7 5 7 - 0 2 8 0  
S N 7 4 0 0 N  

S N 7 4 7 4 N  
S N 7 4 0 0 N  
S N 7 4 0 0 N  
S N 7 4 1 0 N  
SN7400N 

S N 7 4 0 0 N  
S N 7 W O N  
N 8 2 9 0 A  
C866C-60011 
300506G025CC2-DSM 

1 5 0 0 2 2 6 X 9 0 1 ~ 8 2 - O Y S  
300206G050CC2-OSM 
150D101X9010R2-OYS 
5C508IS-CML 
5C50BIS-CML 

5 C 5 0 8 I  S-CML 
C023F101H203MS22COH 

150D226X901582-OYS 
150D685X903582-OYS 

1 5 0 D 2 2 6 X 9 0 1 5 8 2 - O Y S  
0 1 8 0 - 2 2 1 0  
15D0106XS02C82-OYS 
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
361-0C0-SZHO-339C 

ROt113FLOLJ3C 
6 0 1 P E  STYLE 1 
0 1 2 1 - 0 0 5 9  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

3gl-JOO-S2HO-339C 
301-OCO-S2HO-339C 
CG23F101F103ZS22-COH 
C 0 2 3 F l G l F 1 0 3 Z S 2 2 - C O H  
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

Mfr 
Code 

2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

204 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 9 0  

2 8 4 e O  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 3 4 8 0  
2 8 4 8 0  
~ 1 1 2 1  
0 1 1 2 1  

0 1 1 2 1  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

~ 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
0 1 2 9 5  

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
1 2 0 4 3  
0 1 2 9 5  

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

5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2 8 9  

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

7 ~ 1 3 6  
8 4 4 1  1 
2 8 6 8 C  

5 6 2 8 9  

7 2 9 8 2  
7 2 9 8 2  
5 6 2  8 9  
5 6 2  8 9  
5 6 2 8 9  

Description 

&:FXU MET FLM 5 1 - 1  OHM 1 %  l I 8 W  
NOT USE0 
R:FXO M t T  FLM 17.8 CHM 1 %  1/8W 
R:FXD MET FLM 1 K  CUM 1 %  l / 8 #  
h:FXD MET F L M  1 K  OHM 1 %  1 / 8 U  

R:FXO MET FLM 8 2 5  ChN 1 %  1/8W 
R:FXD MET FLM IK cnn 1 %  i / a u  
K:FXU MET FLM 3 L 5  CHM 1 %  l / E W  
R:FXD MET FLM 4 6 4  GHM 1 %  1 / 8 Y  
P:FXD MET FLM 1.96K OHM 1 Z  1 / 8 U  

R:FXO M ~ T  FLM 1 . 9 6 ~  OHM 1 %  l / e ~  
R:FXO MET FLM 1.96K OHM 1 %  1 / 8 Y  
R:FXO I E T  FLM 1 - 9 6 K  OHM 1 %  1/8W 
R:FXD MET FLM l o o O K  OHM 1 %  1 / 8 d  
R:FXO 'ET FLM 10.CK UHM 1 %  1 /8W 

R:FXO * t T  F L Y  1C.LK OHM 1 %  1/8W 
R:FXD MET FLM 4 6 4  OHM 1 %  1 / 8 U  
R:FXC hLT F L I  1C.5K OHM 1 P  1 /8W 
R:FXD CCCP 3.5 MEGOHM 5 9  I/+U 
R:FXC COMP 2 MtbOHN 5% 1/4W 

R:FXD LOMP 1 MEGflHM 5 X  1 /4W 
R:FXD MET F L Y  5 0 0 K  OHM 11 1/8W 
R:FXD MET F L M  5.62K OHM 1 Z  1/8W 
~ : F X D  MET FLM 2 1 5  OHM 1 %  l / e ~  
R:VAS CERMET 1 K  OHM 1 0 1  L I h  1/2W 

K:FXD YET FLM 5.62K OHM 1 %  1 / 8 Y  
R:FXD MET F L Y  2.37K OHM 1 %  1 / 8 Y  
R:FXD MET FLM 6 1 9  CHM 1 X  1/BW 
g:FXD MET FLM 4 o 6 4 K  OHM 1 %  Y E W  
R:FXD MET F L Y  I K  CHM 1 %  I / @ H  

R:FXD Y t T  F L M  8 2 5  GhY 1 %  1/RW 
R:FXD MET F L 4  2 8 7  CHM 1% l / 2 Y  
<I:FXU d t T  F L Y  2.67K OHM 1 %  1 / 8 U  
R:FXU MET F L U  2.15K OHM 1 %  1 / 8 d  
P:rXC MET FLM P K  CHM 1% 1/8W 

h:FXO YET FLM 1 K  CHM 11 1 / 8 Y  
R:FXC MET FLM b 6 G  OHM 1 %  1 / 8 Y  
R:FXD YET F L 4  1 0 6  OHM 1 4  1 / 9 H  
X:FXD YET F L M  1 K  OHM i% 1/8W 
1C:TTL QUAD 2- INPT hAND GATE 

1C:TTL DUAL 0 F / F  
1C:TTL UUAD 2 - I N P T  NAN0 GATE 
1C:TTL QUA0 2 - I N P T  h A N 0  b A T t  
1C:TTL T R I P L E  3-IP'PUT PCS h A N 0  GATE 
1C:TTL QUAD 2 - I N P T  NAND GATE 

I C I T T L  OIIAU 2 - I N P T  hAND GATE 
1C:TTL QUAD 2 - I N P T  NAND GATE 
I C : O I 6 I T A L  TTL 
8OAK0 ASSY:N2 OSCILLATOR 
C:FXD AL ELECT 5 0  U F  +76-1CZ 2ZVDCW 

L:hXU ELECT 2 2  UF 1 0 4  15VDCU 
C:FXD ELELT 2 5  OF +75-13% 'OVDCW 
C:FXO ELECT l J O  I I F  1 0 %  10VCI;LI 
C:bXD CER 0.1 UF + 8 0 - 2 0 1  50VDCW 
C:FXD CLR ? - l  U F  +93-23% 5:VI)LII 

L:FXO C t R  3.1 U F  + 8 0 - 2 0 %  SOVDCW 
C:FXI) L E V  C.32 IrF 2 0 %  l0OVCCW 
ICiT USE0 
C:FXO ELECT 2 2  UF 1 0 %  1 5 V D C k  
C:FXD F I F C T  6.8 U F  1 0 %  35VCCW 

C:FXD ELECT 2 2  UF 1 0 %  15VDCm 
C:FX"C:iCT 2 U F  + 5 3 - 1 0 9  15OVDCU 
C:FXG TANT. 1 0  UF 1 0 3  20VCCW 
C:FXD CEK 0.01 UF + 8 0 - 1 0 1  iOOVOCW 
L:FXL CER 3 . 3  TO 0 - 2 5  PF 500VDCH 

C:FXO MICP l 0 O P F  5 %  
C:FXD 4Y P o O I U F  2 3 3  SOVDCW 
C:VAh &'K 2-8 PF 3OdVOCY 
>4bT l l S t 0  
C:FXb CEC 9.61 UF + 8 0 - 2 0 2  lOJVDCH 

C:FXO LER 3.3 T L  3.25 PF 500V9CW 
C :FXU CCh 3.3 T J  0.25 PF 500VOCY 
C:FXP L r h  C s 9 1  Ui- + 8 0 - 2 0 2  10DVOCW 
L : i X D  C ~ R  0.01 LIF + 8 0 - 2 0 %  I0GVOCY 
L:hXD L i K  Uo )l UF +80-2C% IOJVDCH 

Reference 
Designation 

A 1 2 h 1 3  
b 1 2 H 1 4  
b 1 2 R 1 5  
b l 2 h l 6  
P l Z R 1 7  

A 1 7 r 1 8  
0 1 2 ~ 1 9  
P 1 2 R 7 0  
A121121 
A l Z K 2 2  

d l 2 1 3 2 3  
8121724 
b l 2 H 2 5  
4121327 
A 1 2 K 7 8  

A121329 
A12R29 
A 1 2 k 3 0  
: 1 ? ~ 3 1  
b 1 7 R 3 2  

l l 7 K 3 3  
A 1 2 R 3 4  
b 1 2 K 3 5  
A121136 
P 1 2 K 3 7  

A 1 2 R 3 8  
P 1 2 h 3 9  
P 1 2 h 4 0  
b l 7 H 4 1  
A 1 2 R 4 2  

b 1 2 - 4 5  
A 1 2 A 4 4  
A l 2 ~ 4 5  
b 1 2 h 4 6  
C 1 2 k 4 7  

b l L Y 4 8  
b 1 2 h 4 9  
P12R5O 
A 1 2 & 5 1  
A12111 

412112 
P1?U3 
A12114 
A12115 
d l 2 1 1 6  

J12617 
b l r ' J 8  
A l i r l 9  
b 1 3  
4 1 3 C 1  

e 1 3 i  7 
d 1 3 C 3  
A13C4 
A13C3 
C 1 3 L 6  

P 1 3 C l  
P 1 3 t  8 
b 1 3 C Y  
~ 1 3 L i D  
A 1 3 C l l  

4 1 3 C l Z  
1 1 3 1 1 3  
A 1 3 C 1 4  
I 1 3 C L 5  
3 1 3 C l h  

b 1 3 C 1 7  
t l 3 c l a  
P l ' 3 i l Q  
A 1  4C7O 
P 1 3 L 2 1  

P 1 3 ~ 2 2  
P I X 2 3  
C 1 3 L 2 4  
b 1 3 < 7 5  
CIjL2b  

HP Part Number 

0 7  5 7 - 0 3 9 4  

0 7 5 7 - 0 2 9 4  
0 7 5 7 - 0 2 8 0  
0 7 5 7 - 0 2 8 0  

0 7  5 7 - 3 4 2 1  
0 7 5 7 - 5 2 8 0  
0 7 5 7 - 0 4 2 1  
0 6 9 8 - 0 0 8 2  
O 6 9 R - 0 0 8 3  

0 6 9 6 - 0 0 8 3  
6 b 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  
0 7  5 7 - 0 4 4 2  
0 7  5 7 - 0 4 4 2  

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

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

(17 5 7 - 0 2 0 0  
0 6 9 8 - 3 1 5 0  
0 7 5 7 - 0 4 1 8  
0 6 9 8 - 3 1 5 5  
0 7  5 7 - 0 2 8 0  

0 7 5 7 - 0 4 2 1  
0 6 9 8 - 3 4 4 3  
0 6 3 d - 3 1 1 1  
0698-12084 
0 1 5 7 - 0 2 8 0  

0 7 5 7 - 0 2 6 0  
0 6 9 8 - 0 0 3 2  
0 7 5 7 - 0 4 0  1 
0 1 5 7 - 0 2 8 0  
1820-GO54 

1 8 2 0 - 0 0 7 7  
1 8 2 0 - 0 0 5 4  
1820-OC54 
1 8 2 0 - 0 0 6 8  
1 8  2 0 - 0 0 5 4  

1 8  2 5 - 3 0 5 4  
1 8 2 3 - 3 C 2 4  
1 8 2 0 - 0 4 5 0  
OP663-6UC12 
G I R O - 0 0 5 8  

F l c l U - 0 2 2  8 
0 1 8 0 - 6 0 4 9  
0 1 8 0 - 2 1 0 7  
0 1  S l t - C l ~ ~ l  
0 1  5 0 - 0 1 2 1  

f l15U-0121 
O t 6 0 - 3 4 5 9  

C ld3-OLLB 
i J 1 1 ~ l - 0 0 1 6  

0 1 8 0 - u 2 2 8  
0 1 9 q - 2 2 1 0  
0 1 8 0 - 0 3 7 4  
0 1 6 9 - 2  1 5 5  
@ l b G - 0 3 @ 6  

01 6 0 - 2 2 0 4  
0 1 7 1 L 5 0 8 2  
b i ~ 1 - X . 5  9 

0 1 6 + 2 0 5 5  

616-33836 
u 1 6 0 - 0 3 8 6  
0 1 6 0 - 2 J 5 5  
0 1 6 0 - 2 5 5 5  
C:60-2i155 

Qty 

2 

2 
2 

2 
2 

1 



Replaceable Parts 

Table 6-3. Replaceable Parts 

Model WB 

See introduction to this section for ordering information 
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MfrPartNumber 

CO23FlOlF11)3ZS22-CDH 
C023F101H203MSZ2CDH 
1 9 2 P 3 3 3 9 2 - P T S  
F O G 1 0 8 8  

F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  

I N 5 1 4 8  
I N 5 1 4 7  

F O G 1 0 8 8  
F O G 1 0 8 8  

F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
9 1 0 0 - 1 6 2 9  

9100-1629 
9 1 0 0 - 1 6 2 9  
9 1 0 0 - 1 6 2 9  
L F 4 U O 7 0  
9140-0179 

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

2 N H 1 7  
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  

2 1 5 2 4 5  
2 N 3 4 1 7  
1 8 5 3 - 0 0 5 0  
1 8 5 3 - 0 0 5 0  
2 N 4 2 5 0  

2 N 4 2 5 0  
Z N 4 2 5 0  
2 N 4 2 5 0  
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 5 2 8  

0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 8  
0757-0-328 
0 7 5 7 - 0 4 2 8  

0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  

0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 5 4 2  
0 7 5 7 - 0 4 7 9  

0 7 5 7 - M 7 2  
0 7 5 7 - 0 4 6 5  
0 6 9 8 - 3 2 2 8  
0 7 5 7 - 0 1 2 4  
0757- (U49 

0 7 5 7 - 0 4 4 2  
0 6 9 8 - 4 0 0 2  
0 7 5 7 - 0 4 4 2  
0698-COB5 
0 7 5 7 - 0 2 7 4  

0757-0200 
0 7 5 7 - 0 1 9 9  
0 7 5 7 - 0 2 9 0  
0 6 9 8 - 3 1 6 2  
0 6 9 8 - 3 1 5 5  

Mfr 
Code 

Reference 
Designation 

b 1 3 L 7 7  
a 1 3 C Z h  
L 1 3 t  2 3  
b 1 3 L k l  
b I 3 L h L  

b 1 3 C R 3  
b 1 3 C R 4  
8 1 3 L R 5  
P 1 3 C K 6  
b 1 3 C R 7  

b l 3 C k 8  
I113LR'I 
b l 3 L l i l O  
~ 1 3 L h l l  
b 1 3 l  R 1 2  

B 1 3 L R 1 3  
b 1 3 C R l 4  
i l 3 C h 1 5  
b 1 3 ~ K 1 6  
b 1 3 L l  

P l i L 2  
6 1 3 1  3 
P 1 3 L 4  
P 1 3 L 5  
b 1 3 L b  

3 1 3 1  7 
A 1 3 L 8  
1 1 3 ~ 1  
11 1 3 0 2  
d l 3 J 3  

L 1 3 J 4  
b 1 3 Y 5  
4 1 3 0 6  
b 1 3 U 7  
d l 3 0 8  

J ~ J U Y  
L 1 3 0 1  J 
2 1 3 3 1 1  
-113b12 
9131313 

9 1 3 ~ 1 4  
L 1 3 U 1 5  
1 1 3 U 1 6  
b 1 3 K 1  
4 1 3 K 2  

r 1 3 K 3  
b l i k 4  
4 1 3 ~ 5  
b l 3 C 6  
u 1 3 P 7  

b13r"h 
L l ~ k 9  
b13h1 ' )  
b l 2 h l l  
b l l l ; l ?  

C 1 3 k 1 3  
b l 3 K 1 4  
b 1 3 h 1 5  
r l > - ~ o  
P ~ D ~ A J  

b 1 3 i r 1 8  
613-19 
L 1 3 h 2 0  
b l j K 2 1  
b 1 3 h 2 2  

P 1 3 F Z 3  
L 1 3 e 2 4  
b 1 3 h 7 5  
e l 3 l < 7 6  
413-77  

t l  3*z7~1 
bl3Y7Y 
b i 3 Y 3 J  
1 1 5 6 3 1  
b 1 3 d 3 2  

HP Part Number 

c 16.)-2055 
0 1 6 0 - 3 4 5 9  
0 1 6 0 - 0 1 6 3  
1 7 0 1 - 0 0 4 0  

1 9 0 1 - 0 0 4 0  
1901-01140 
1 9 J l - 0 0 4 0  
1 L I b l - 0 0 4 0  
1401-OC4u 

0 1 2 2 - 0 2 6 3  
0 1 2 2 - 0 2 6 1  

1 9 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  

1 5 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  
1 9 0 1 - C C 4 0  
1 3 0 1 - 0 0 4 3  
9 1 0 3 - 1 6 2 9  

9 1 0 0 - 1 6 2 5  
9 1 0 U - 1 6 2 9  
9 1 0 0 - 1 6 2 9  
01CO-Ze15 
9 1 4 0 - 0 1 7 9  

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

1 8 5 4 - 0 0 f i 7  
1 5  5 3 - 0 3 6 6  
1 E  5 3 - 0 0 6 6  
1853-GO66 
1 8  5 3 - 0 0 6 6  

1 a 5 5 -  ) c a i  
1 8 5 " - ~ ~ e 7  
l d 5 3 - 0 3 3 0  
1 8 5 3 - 0 0 5 0  
1 8 5 3 - 0 0 6 6  

1 P  53-CCu6 
1853-0c)h6 
1853-GO66 
C 7 5 7 - O s i 3  
0 7 5 7 - 0 4 2 8  

0 7  5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 5  
0 7 5 7 - 0 4 2 s  
0 7 5 7 - 0 4 2 h  
0 7 5 7 - 0 4 2  8 

0 7 5 7 - 0 4 2 8  
C7 5 7 - i 4 4 2  
0 7 5 7 - 0 4 4 2  
07 57-01.42 
9 7 5 7 - 0 4 4 2  

0 7 5 7 - 0 4 4 2  
0 7 5 7 4 4 4 2  
0 7  5 7 - 0 4 4 2  
b 1 5 7 - 0 4 4 2  
U 7 5 t - U 4 7 Y  

0 7 5 1 - 0 4 7 2  
C 7  5 7 - 0 4 6 5  
C b Y i j - 3 2 2 8  
6 7  5 7 - 0 1 2 4  
0 7 5 7 - 0 4 4 9  

C7 5 7 - 5 4 4 2  
Cb9P-4G02 
C7 5 7 - 0 4 4 2  
0698-GriR5 
0 7  5 7 - 0 2 7 4  

0 7 5 7 - c z o a  
C 7 5 7 - n l F 3  
~ 7 5 7 - 0 2 9 "  
6 6 5 8 - 3 1 6 2  
C 6 9 F - 3 1 5 5  

Qty Description 

1 

I 

2 

2 

C:FXO CER J e O 1  UF +80-20% lODVDCW 
L:FXU L t R  0.02 UF 2 0 9  lOOVOCU 
C:FXD MY 0.033 UF 1 0 %  20OVCiW 
U I O 0 E : S I L I C O N  30MA 30UV 
NOT USED 

J I i 1 D F : S I L I C O N  30MA 3 0 h V  
U I O 0 F : S I L I C O N  30MA 30WV 
0 I O D E : S I L I C O N  30MA 30WV 
0 I O D E : S I L I C O N  30MP 30WV 
U I O D E : S I L I C O N  30MA 30WV 

C:VULTALE VAR 4 7  PF 1 0 %  60WV 
L:VOLTAGE VAR. 3 9  P F  1 0 %  OSVDCU 

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

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

04713 
047 13 

NOT USED 
OIOUE : S I L I C O N  3uMA 30WV 
D I U 0 E : S I L I C O N  30MA 3 0 U V  

D1ODE:SIL ICON 3 0 H A  30WV 
0 I d O E : S  I L I C O N  30MA 3 0 b V  
0 I O D C : S I L I C U N  30MA 3CWV 
D I 0 D E : S I L I C O N  30MA 3OUV 
C U I L / C H T K E  4 7 e J  U h  5 %  

COIL /CHOKE 47.b UH 5 %  
COIL /CHCKE 47.0 UH 5 %  
COIL /CHOKE 47.0 UH 5 %  
1NDUCTOR:FXO 0.70 UH 5 %  
COIL /CHOKE 22.0 IJH 1 0 %  

COIL /CHOKE 22.0 U H  1 0 %  
CUIL /CHOKE 7 5 0 C  U H  5 %  
TSTR:SI  NPN 
TSTR:SI NPN 
TSTR:SI PNP 

TSTR:SI NPN 
TSTQ:SI  PNP 
TSTS:SI  PNP 
TSTR:SI  PNP 
TSTR:SI  PNP 

TSTR:SI F C T  
TSTk:SI  NPN 
TSTR:SI PNP 
TSTR:SI  PNP 
TSTR:SI  PNP 

TST?:SI PNP 
T S i A : S I  PNP 
TSTR:SI PNP 
k:kXO McT FL"i 1.62K OHM 1 %  1 / 8 U  
K:FXO MET F L Y  1.62K OH:l 1 %  1/BW 

K:l-XU MET FLM 1.62K OHM 1 %  1 / 8 d  
k:FXO MET FLM 1.62k OHM 1 %  1/8W 
K:FXO MET F L 4  l.6ZK DAM 1 %  l / d W  
R:FXO MET FLM 1.62K OHM 1 %  1/8W 
R:FXD Y'T F L 7  1.GIK OH# 1 %  1 / 8 Y  

R:FXU I E T  F L 4  l.62K OHM 1 %  1 / 8 Y  
R:FXD M t T  F L 4  10.0K OHM 1 %  1/DW 
R:FXO MET F L I  1 0 0 5 K  OHM 1 %  1 / 8 Y  
d:FX[> d t T  FLM 10.0K OHM 1% 1/8W 
P:FXD HET F L 4  1O.UK CHM 1 %  1/8W 

R:FXb Y t T  FLM 10.OK OHM 1 9  1 / 8 h  
K:FXD YET FLM 10.CK OHM 1 %  1 / 8 d  
R:FXO MET F L 4  10.OK OHM 1 %  1/8W 
R:FXD MFT F L H  1C.OK OHM 1% 1/MU 
K:FXO M t T  FLM 3 9 1 K  OHr4 1 %  1/8W 

R:FXD YET F L A  2CD6 i l l 4  i% l / d W  
R:FXO &IET F L M  l C U K  OHM 1 %  1 / 8 d  
R:=X3 i l t T  F L i  49.YK OHM 1% 1 / 8 U  
R:FXD MET F L Y  Z0.ZK bHM 1 %  1 / 8 U  
K:FXV FLM 2JK ChM 1 9  1/8W 

R:FXP YTT F L Y  1C*CI< OHM 1 %  1 1 8 N  
P:FXO I ~ L T  F L 4  5K OHC 1 %  1 / S Y  
R:=XC AET i L f l  1U.UK OHM 1 %  1/GY 
R:FX0 YET FLM 2.6lK CHM I X  1 / 8 U  
R:FXD YET F L V  1.21K OHM 1 %  1 / 8 d  

R:FXD NET ~ L M  5 . 6 2 ~  OHM 1: i / 8 *  
P : t X O  M t T  F L M  ~ 1 . 5 K  OHM 1 %  1/8W 
K:l-XU H t T  F L 4  6.19K i31-114 11 l / t l d  
R:FXO MET FLM 4 6 o b K  O H 4  1% 1/3U 
K:FXL MET FLM *.SAK OHM 1 9  1 / 8 U  

0 7 2 6 3  
0 7 2 6 3  

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
2 8 4 8 0  

2 8 4 8 0  
2 M 8 0  
2 8 4 8 0  
7 3 8 9 9  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  
2 8 4 8 0  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  
2 8 4 8 0  

2 M 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 e 0  
2 W 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 0  
2 M 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 0 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
5 8 4 3 0  
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Mfr 
Code 

28480 
28480 
28485 
28483 
2 W 8 0  

28480 
28480 
28480 
284bO 

28480 
2 84 80 
28480 
2 8 4 8 1  
28480 

284 60 
28480 
28r~EO 

28480 

2 W 8 0  
28480 
28480 
28480 
284 80 

28480 
28480 
28480 
28480 
0 1 1 2 1  

2 M 8 0  
28$80 
28480 
28483 
~ 8 4 8 0  

28480 
2 84 8C 
28.r80 
28480 
28480 

28483 
284 80 
2 W 8 0  
2%80 
2&e0 

25480 
28480 
28480 
2848C 
28480 

28480 
28480 
28480 
01295 
01295 

01295 
28480 

56289 

56289 
56289 
56289 
56289 

2&80  
56289 
562 89 
56289 
562 89 

56289 
562 99 
28480 
562 89 
56289 

Reference 
Designation 

P13k33 
P13Rj4 
~ 1 r r u 3 5  
613h36 
P13F31 

A13k38 
P13K39 
P13h4U 
P 1 3 r 4 1  
b13C42 

P13W43 
613R44 
P13-45 
P13R46 
4 1 j H - I  

P13K48 
P13K4.) 
P13h50 
D13H51 
b13R52 

413953 
A131154 
E13R55 
613R56 
L13r157 

L l 3 d 5 8  
b l3h5Y 
613K65 
P 1 3 d b l  
P13h62 

113k63 
P13K64 
ClZRb5 
P l 3 i 6 b  
A l j R 6 7  

P131tbd 
613169 
b13d70 
L13k71  
P13K72 

6 1 3 ~ 7 3  
P13d74 
S13K75 
P L j h 7 6  
A13h77 

A13h76 
d l 3 1 7 9  
P13Rhd 
P13KH1 
P13R82 

P l j k r l 3  
b13kF14 
b15h65 
51301 
b13t17 

t13U3 
P 1 4  
114 
614 
b i 4 C 1  

P14C.2 
b14L3 
61414 
eiW-2 
d14L6 

aP4L7 
b14LH 
P14CO 
b14C10 
~ 1 4 ~ 1 1  

b l 4 L i 2  
6 1 4 ~ 1 3  
b l4C14  
J14L15 
b14C16 

Mfr Part Number 

0698-0085 
0757- 0421 
069e-fro37 
0698-3156 
2100-1759 

2100-1760 
0757-0441 
0757-0279 
0757-0317 

0757-0199 
0757-3442 
0757-C834 
0698-3459 
0698-0082 

0698-3441 
069E-3266 
0698-3447 

0757-0443 

0698-3266 
0698-3445 
0698-3243 
0698-34a3 
0757-0401 

0698-3243 
0698-3132 
3757- 0466 
5698-3440 
C B  a245 

0698-3243 
0757-0142 
0757- 0467 
0698-3439 
0698-3440 

0698-0082 
0757-C464 
0757- W 0 5  
0757-0461 
0698-3437 

0757-0200 
0698-3154 
0693-3445 
0757-0403 
0698-3444 

0757-04.58 
C698-3442 
0698-3132 
0698-3442 
0757- WOO 

0698-3438 
0698-3441 
0698-3441 
SN7400N 
SN7aOON 

SN7400N 
C8660-69311 

C023FlOlF103ZS22-COH 

30D506GO25CC2-OSH 
1500606X900682 
1500226X901582-DYS 
5C5081 S-CML 

0180-0229 
5C50815-CML 
192P47292-PTS 
C023FlOlF103ZS22-COH 
5C508IS-CML 

5CSCHI S-CML 
C023FlOlF103LS22-CDH 
0140-0172 
C023FlOlF103ZS22-CDH 
5C508I  S-CML 

Qty 

1 

HP Part Number 

0690-OP85 
0757-0421 
c65d-4037 
fi6SR-3156 
2100-1759 

2100-1763 
07 57-0441 
0757-0275 
0757-0317 

(1757-0199 
0757-0442 
0 7  57-0834 
069e-34,9 
b u 9 i - v u d c  

0698-3441 
O6YR-3266 
0648-3447 

0757-0443 

0695-3266 
0 6 5 ~ - 3 4 4 5  
0699-3243 
369P-3443 
3757-0401 

0698-3243 
0098-3132 
0757-0466 
~ 6 3 8 - 3 4 4 0  
~ 6 8 3 - b 2 4 5  

0b98-3243 
07 57-0442 
07 57-0467 
C696-3439 
Cof t -344" 

C698-OCd2 
C747-C464 
0757-L405 
0757-0461 
065F-3437 

0 7  57-02bO 
0698-3154 
i6EL-3445  
0757-0403 
0698-3444 

0757-u4>5 
0696-3442 
O6cb-3132 
0698-3442 
C7 57-0400 

369d-3438 
Oh9F-5441 
C b Y F - 5 6 1  
l t X - J 2 5 4  
1620-GO54 

1920-0054 
~ e 6 6 0 - 6 5 0 1 1  

C150.-2055 

Uli iO-Ju58 
C ' lR0-22~6  
0180-3228 
0150-0121 

GlHO-0229 
0156-C 1 7 1  
0) 60-3157 
6160-2L 55 
3193-0121 

C152-d l21  
0160-2055 
0141'-Ll72 
('160-2055 
0153-0121 

Description 

R:FXD YET FLY 2.61K OHM 1% l / e d  
R:FXO MET FLM 825 OHM 1Z 1/8W 
R:FXD MET FLM 46.4 OHM 1% 1/8n 
R:FXD MET FL4 14.7K OHM 1% 1/8U 
R:VAR * W  i K  OHN 5 %  TYPE V 1 W  

NOT USE0 
k:VAR k w  5K OHM 5 %  TYPt V 1Y 
K:FXU YtT FL4 8.25K OHM 1Z 1 / 8 1  
R:FXD WET FLM 3.16K OHM 1% 1 / 8 d  
K:FXL I E T  F L I  1.33K OHM 1% 1/8W 

R:FXD MkT FLM 2105K QHY 1% 1/Ek 
R:FXb YET FLM 10.OK UHM 1Z 1 /6d  
R:FXD MET FLM 5.62K bHM 2% 1 /2h  
R:FXO MET FLY 383K OHM 1% 1/8U 
R:FXU MET F L 1  464  OHM 1% 1/8Y 

Q:FX3 YFT = L r '  21. OPd A%  ,/8N 
R:FXD YET F L 1  237K OH* 1% l l 8 i  
R:FXn HZT t L Y  ,22 CHM 1% 1/8W 
' r w T  USEU 
r:FX3 MET FL4 11.3K OHM 1 2  1 /8#  

R:FXO MET FLM 237K CHM 1% 1/RU 
R:FXO MET FLY 318 CUM 1% 1/8W 
R:FXO MET FLM 178K OHM I% 1 /8*  
Z:FXD YET FLU 267 LhM 1% 1/8W 
R:FXC YtT FL4  1GO OHM 1% 1/8Y 

R:FX3 MtT FLM 178K 0HY 1% 1/8n 
?:FXD FLM 2 6 1  OHM :Z i / a U  
R:FXU M E T  FLU 1 1 0 ~  OHM 1% l / a k  
R:FXD YET F L 1  196  OHM 1% 1/8Y 
R:FXD COY? 3201, 3HM 5 1  A / - i Y  

K:FXO MrT FL4 178h  OHM 1% 1 / 8 n  
R:FXr) I t T  FLM 1C.OK OHM 1% 1/8W 
R:FXD YET FL4 l 2 1 K  OHM 1% 1 / 8 1  
R:FXD MET FLN 178 CUM 1% 1/8*  
R:FXO MET FLY 156  OHU 1Z 1 / 8 1  

R:FXO llET F L d  604 CHM 1% l/bm 
R:FXD YtT i-L,.1 9S.SK OH* 1% 1/BY 
R:FXO YET FL4 162  CUM 1% l/8W 
5:FXO VFT FLI' t8.1K OHM 1% 1/8Y 
h:FXD 4ET FLM 133 LHM 1% 1/8H 

R:FXP I t T  CL4 5.6ZK OHM 1% 1/84  
P:fXO IET FL:1 h.;2K OHM 12 1/Rk 
h:FXG YtT t L 4  3G8 OHM 1% 1/8W 
::FAD r C 3  F L 1  L L I  CUM 1% 1/BY 
R:FX3 IET FL4 316 OHM 1% 1/8W 

R:FXU lET  FLU 51.1K OHM 1% l l d k  
C:FXU MtT FLY 237 OHM 1% 1/8d  
K:FXU FLW 261  OPM 1X 1/En 
K:FXD MkT FLY 237 ChM 1% l l 8 U  
K:FXD hLT FL4 90.9 CUM 1% 1/8U 

R:FXD MET FLY 147 OHM 1% 1/8U 
F:FXD MET FL3 215 CHY 1% 1 1 t h  
R:FXu MtT FLM 215 OHM 1% l/dW 
1L:TTL UUAU 2-INPT NPNO GATE 
1L:TTL OllAO 2-INPT hAhG GATE 

1L:TIL UUAU 2-INPT NAND GATE 
EOChU ASSY:L  PHLSE OeTECTCU 
F C t  GFTILP OMIT 06660-60011- 
4139 1 3 0 0 2 - 6 C ~ l 3 9 ~  
C:FXD t.Eh U - 0 1  JF +qO-ZCX lCOVDCW 

YOT JSk0 
C.:FXO b L  ELECT 5C1 UF +75-13% 25VDCY 
C:FXD ELECT 6; UF 10% 6VDLW 
C:FXD ELECT 22 UF 1 0 1  15VCCh 
C:FXU CER O o l  UF +HO-20% 5UVOCU 

L:FXD ELECT 33 UF 10% lOVCCU 
L:f-XO CCR 0.1 UF +do-20% 50VDCW 
C:TXU 4 Y  0.0017 UF 10% 23OVCCW 
C:FXD LER 0.61 UF +80-20% 100VDCU 
C:FXD r Z r '  J.i Ub +SO-LO% 53VDLU 

C:FXD CER 2.1 JF +80-203 50VJCw 
C:FXD LER L O O P  UF +RG-20% 103VDCU 
C:FXC MICA 3 0 c ~  PF 1% 103VCC.m 
T : F " p  CLK u.3& U t  +bO-2CX lCOVDCW 
C:FXL CEK 001 tJF +9D-201 5CVOCd 
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Mfr Part Number 

5C5081S-CML 
5 C 5 0 8 1  S-CML 
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  

' C O 2 3 F l O l F l O 3 Z S 2 2 - C O H  

0 1 4 0 - 3 5 3 9  
192P2249RB-PTS 
1 9 2 P 4 7 3 9 2 - P T S  
0 1 8 0 - 0 2 2 9  
1 5 0 0 1 0 6 X 9 0 2 0 8 2 - O V S  

F O G 1 0 8 8  
F O G 1 0 8 8  
1 9 0 1 - 1 0 6 6  
1 9 0 1 - 1 0 6 6  
9 1 0 0 - 1 6 2 9  

9 1 4 0 - 0 1 1 4  
9 1 0 0 - 1 6 2 9  
9 1 4 0 - 0 1 7 9  
9140-0114 
9 1 0 0 - 1 6 1 4  

2 5 0 0 - 2 0  
1 9 - 1 3 3 1 - 3 3 3  
1 8 5 3 - 0 0 3 4  
1 8 5 3 - 0 0 3 4  
1 8 5 3 - 0 0 3 4  

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

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

0 7 5 7 - 0 4 4 2  
0 6 9 8 - 3 4 4 6  
0 7 5 7 - 0 4 2 4  
0 7 5 7 - W 2  
0 7 5 7 - 0 4 2 4  

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

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

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

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

0757-0$44 
0 7 5 7 - 0 4 4 4  
0 7 5 7 - 0 4 2 4  
0 7 5 7 - 1 0 9 4  
0 7 5 7 - W 1 6  

0 8 6 6  C-80001 
MC3062P 
MC3006P 
S N 7 4 H 1 0 2 N  
M i 3 0 6 2 P  

N 8 2 9 0 A  
N 8 2 9 0 A  
N 8 2 9 0 A  
S N 7 4 0 0 N  
0 8 6 6 0 - 6 0 0 3 9  

Mfr 
Code 

5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

2 8 4 8 0  
5 4 2 8 9  
5 6 2  8 9  
2 8 4 8 0  
5 6 2 8 9  

0 7 2 6 3  
0 7 2 6 3  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

9 9 8 0 0  
8 2 1 4 2  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
0 4 7 1 3  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  

2 0 4  8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
047 1 3  
0 4 7 1 3  
0 1 2 9 5  
0 4 7 1 3  

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

Reference 
Designat~on 

A 1 4 C i 7  
b 1 4 L l H  
A1 4 C l  9 
A14C23 
b l 4 C L 1  

b 1 4 C 2 2  
b 1 4 i  23 
C 1 4 C i 4  
L l G C 2 5  
d l 4 L Z b  

n ' v ~ k i  
d 1 4 L h 2  
9 1 4 C L 3  
A14CR4 
b l 4 L l  

i 1 4 L 2  
A 1 4 L 3  
A 1 4 L 4  
A14C5 
A l 4 L 6  

A 1 4 L 7  
~ 1 4 ~ 6  
A 1 4 0 1  
A 1 4 3 2  
P14r13 

1 1 4 J - t  
A 1 4 0 5  
4 1 4 4 6  
4 1 4 0 7  
b 1 4 C 1  

A14U2 
1 1 4 R 3  
b 1 4 R 4  
E 1 4 h 5  
A14.\6 

A 1 4 h 7  
b l 4 n d  
A14hQ 
A 1 4 K l U  
A 1 4 k l l  

A 1 4 K 1 2  
0 1 4 R 1 3  
P l 4 H 1 4  
b l 4 d l 5  
b l 4 K l 6  

A141(17 
A 1 4 K l d  
L l 4 h i S  
bl i rk.20 
F 1 4 e 2 1  

A 1 4 h 2 2  
&I4 ( ~ 3  

A l s n 2 4  
b l 4 n 2 5  
b l 4 K 7 h  

C 1 4 K 7 7  
A14R7b 
A 1 4 1 2 9  
b14.131 
; I < - 3 1  

d1+,>32 
A 1 4 k 3 3  
A 1 4  ' 3 4  
9 1 4 P 3 5  
41 4 1 3 6  

I r 1 4 T 1  
3 1 4 ' 1 1  
L 141 I 2  
b l + i # ~  
Pl=t114 

dl-,115 
1114116 
-14117 
a l + l l i l  
3 1 4  

HP Part Number 

U 1 5 3 - 0 1 2 1  
0 1  5 0 - 0 1 2 1  
J l b l - ? O Z C  
U 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  

0 1 6 0 - 3 5 3 9  
0 1 6 0 - 2 4 5 3  
0 1 7 0 - 0 0 4  
0 1 8 0 - 0 2 1 9  
C 1 8 J - 0 3 7 4  

l Y U 1 - U u 4 U  
1 5 0 1 - 0 0 4 0  
1 3 0 1 - 1 0 6 6  
1 9 0 1 - 1  066, 
4 1 0 0 - 1  6 2 9  

9 1 4 @ - 3 1 1 4  
01CG-162q 
9 1 4 0 - ' J 1 7 9  
914FI-G114 
9 1 0 5 - 1 6 1 4  

91 J3-1653 
1 1 0 5 - 1  6 > 2  
1 8  53-OQ34 
1 8  5 3 - 0 3 3 4  
1 8 5 3 - 0 0 3 4  

1 6  5 5 - 0 0 4 9  
1 8 5 4 - 0 0 4 5  
1 R 5 3 - 0 0 1 5  
1 8 5 4 - 0 0 9 2  
0757-O2RY 

0698-OCd2 
0 7 5 7 - 0 4 3 9  
0 6 9 8 - 0 0 d 5  
0 7 5 7 - 0 4 1 6  
0 7 5 7 - 0 4 1 6  

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

0 7 5 7 - O " l 6  
0 6 9 6 - 3 4 5 0  
0 7  5 7 - 0 4 4 7  
0 6 9 0 - 3 4 3 0  
0 7 5 7 - 0 4 2 4  

0 7  5 7 - 3 4 2 1  
0 6 4 8 - 3 4 4 7  
C 7 5 7 - J Z  I Y  
0 7 5 7 - 0 2 7 9  
C7 5 7 - 0 2 7 9  

06'>R-3 1 5  5 
~ 7 5 1 - ~ Z Y U  
b6SR-3 1 5 9  
0 7 5 7 - 0 3 9 4  
0757-11394 

0 7 5 7 - 0 4 1 6  
0 7 5 7 - 0 4 4 2  
L757-QZOU 
0 7  5 7 - 0 4 2 4  
0 7 5 7 - 9 4 3 8  

5 7 5 7 - 0 4 C C  
0 7  57-G444 
0 7  5 7 - 0 4 2 4  
07 5'-1094 
0 7 5 7 - 0 4 1 6  

C e b h O - d U J 0 1  
1 P 2 - - 2 4 5 1  
1 C 2 0 - 0 2 0 4  
l t  2 3 - 0 4 6 5  
192.1-0451 

1311'-0450 
1 6 2 0 - u 4 5 3  
i t  LO-G s 5 o  
18211-3054 
C5 6 6 3 - b 0 0 3 4  

Qty 
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Description 

C:FXO CEA b.1 UF +80-20% 50VDCW 
C:FXD CEH 0.1 U F  + 8 0 - 2 0 %  50VDCW 
C:FXU C t K  0.01 UF +80-20% lOOVDCY 
C:FXD CEK 0.01 U F  + 8 0 - 2 0 1  10bVUCW 
C:FXD CER 0.01 U F  +80-20% lO0VOCY 

C:FXD MILA 6 2 0  PF 5% lOCVDCW 
C:FXD MY 0.22 UF 1 0 %  8OVOCY 
C:FXD MY 0.047 UF 1 0 %  200VCCY 
C:FXO t L E L T  3 3  LIF 1 0 %  LOVDCY 
C:FXD TANT. 1 0  UF 1 0 %  20V9CW 

DIO0E:S I L I C O N  30MA 3 0 k V  
0 I O U E : S I L I C O N  30MA 3 0 Y V  
OIOUt:0.75 NS 
DIODE:0.75 NS 
COIL/CHOKE 47.0 U H  5% 

C 0 I L : F X D  KF 1 0  UH 
C O I L / C H D K t  47.0 UH 5 %  
C 3 I L / C t i O K E  22.0 UH 1 0 %  
C O I L : F X 3  R F  1 0  UH 
CtlIL/CHOKE:O.BZ U r i  1 0 %  

COIL/CHG&E 680.0 IJH 5 %  
C O I L / C i G K E  8 2 0  J H  5 %  
TSTR:SI  P N P I  SELtCTEO FROM 2 N 3 2 5 1 1  
TSTR:SI P N P l S E L E C T t O  FROM 2 N 3 2 5 1 )  
TSTR:SI  PYPISELECTEO FROM 2 N 3 2 5 1 1  

1STR:SI  FET N-CHANNEL DUAL 
TSTR:SI IJPN 
TSTR:SI  PYP 
TSTR:SI  WPY 
R:FXD MET = L Y  13.3K OHM 1 %  1/8W 

R:FXO MET F L Y  4 6 4  CHM 1 %  1 / 8 4  
R:FXD MET F L H  6.8lK OHM 1% 1/8W 
R:FXD MET F L Y  2.61K OHM 1 %  1/0W 
R:FXD MET F L Y  5 1 1  OHM 1 %  1 / 8 U  
R:FXD MET F L Y  5 1 1  OHM 1 %  1/8W 

K:FXO MET F L H  10.OK OHM 1 %  1 / 8 4  
R:FXD YET F L <  3 8 3  OHM 1 %  1/8W 
R:FXD YET F L H  l . lOK OHM 1 %  1 / 8 Y  
R:FXO MET FLM 10.OK OHM 1 X  1/8W 
R:FXD YET F L M  l . lDK CYH 1 %  i / 8 h  

R:FXO M t T  FLM 5 1 1  OHM 11 1 / 3 U  
K:FXO MET F L Y  42.2K OHM 1 %  1 / 8 Y  
R:FXO MET FLM 1 6 . 2 ~  OHM 1% l / a u  
R:FXD M t T  F L 4  21.5 OHM 1 X  1 1 8 U  
R:FXD YET F L 4  1.10K OHM 1% 1 / 8 Y  

R:FXD YET F L M  8 2 5  OHM 1 %  1 / 8 U  
H:FXD MET F L Y  q i 2  OHY 1 %  1 / 8 U  
R:FXO MET F L Y  3.16K OdM 1 %  1 / 8 U  
H:FXU YET F L I  3.16K OHM 1 %  118W 
R:FXU MET FLM 3.16K OHM 1 %  l / d W  

R:FXD HET F L Y  4.64K OHM 1 %  1 /6W 
U:FXD YET F L 4  6.19K OHM 1 9  1 / 8 U  
K:FXU (YET F L H  2.37K OHM 1 %  1/BW 
R:FXU '4ET F L 4  51.1 dHM 1 %  1/8W 
R:FXD MET FLU 51.1 OHM 1 %  l / 8 #  

R:FX0 YFT F L 4  5 1 1  OHM 1 %  l / d W  
R:FXD MkT F L U  10.0K OHM 1 L  1/8W 
R:FX3 VET F L 4  5.62K OHM 1 %  1 / 8 Y  
R:FXD MET F L 4  1.1OK OHM 1 %  1/8W 
<:FXD J E T  iL4 5.11K OHM 1 %  1 / 8 Y  

9:'X3 hLT F L Y  IL.1K CHM 1 2  118W 
5:FXD I E T  F L 4  l 2 o l K  OHM 1 %  1/8W 
k:FXC, i4ET FLM 1.15K OHM 1 Z  1/8W 
K:FXD YET FLM 1.47K OHM 1 %  1/8W 
R:FXD MET F L 4  9 1 1  CHM 1 X  1 / 3 Y  

TRAYSF@HMER:SAHPLER 
1C:TTL CJAL J-K F / F  
I C : T T L  T R I P L E  3- INPT A N 0  GATE 
1 C : D I G I T A L  T T L  H I - S P E t D  F / F  
1C:TTL DUAL J-K F / F  

1 C : D I G l T A L  T T L  
1 C : D I G I T A L  T T L  
1 C : D i G I T n L  T T L  
1 C : T l L  OUAO 2- INPT NAND GATE 
anARD ASSY:N2 PHASE DFTECTCR 
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Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 

6-35 

Scans by ArtekMedia O 2CNX 

Mfr 
Code 

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

2 8 4 8 0  
2 8 4 8 0  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
2 8 4 8 0  
2 8 4 8 0  
5 6 2 8 9  

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
9 9 8 0 0  
8 1 4 2  

2 8 4 8 0  
2 8 4 8 0  
8 0 1 3 1  
i b 4 8 0  
8 0 1 3 1  

8 0 1 3 1  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
1 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 9  
2 8 4 8 0  
2 8 4 9 0  
2 * 4 8 0  

L e 4 8 0  
2 6 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 C  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 a 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 9  
2 8 4 8 0  

Description 

t J K  S P T I U N  0 0 4  UNLY 
C:FXO C t R  0.01 UF +80-20% lO0VDCW 
C:FXD A L  ELECT >J U F  + 7 5 - 1 u X  LSVOCY 
C:FXD E L E C T  6 0  U F  1 3 X  6VOCk 
C:FXO ELECT 2 2  U F  1 5 4  15VDCU 

C:FX@ CER C.1 U F  +6G-20% SOVOCU 
C:FXO CCR 0.31 UF +8O-20% l O O V D C J  
C:FXD CER 0.1 U F  + 8 0 - 2 0 %  50VOCU 
C:FXD C t R  0.1 U F  + 8 0 - 2 0 %  5OVDCW 
C:FXO H Y  0.0047 U F  1 0 X  2 0 3 V O C h  

C:FXD C i R  3 - 3 1  U F  + 8 0 - 2 0 %  10JVOCW 
C:FXO C t t 7  0.1 U F  + 8 0 - 2 0 %  SJVOCW 
C:FXO CER 0.1 U F  + 8 0 - 2 0 %  50VOCW 
C:FXO C t R  0.1 U F  + 8 0 - 2 5 %  SOVDCU 
L:FXO CER 0.01 U F  +80-20% lOi7VDCW 

C:FXD M I C A  3 0 0 0  P F  1 2  1OOVCCW 
L:FXO ELECT 3 3  U F  1 0 %  lOVOCW 
C:FXD CEK 0.01 U F  + 8 0 - 2 0 %  LOCVOCJ 
C : F X J  b Z 8  9.1 JF +PO-20% SCVUCU 
C:FXD TANT. 1 0  U F  1CX 2ZVCCU 

C:FXV CEF 2.31 U F  +BS-iG% lOOVDCW 
C:FXO CEU 0 0 0 1  U F  +8J-?OX 1 C J V b C h  
C:FXD ELECT 33 U F  1 0 %  lOVDCW 
C:FXO M I C A  8 2 C  P F  5 %  lOOVDCU 
L :kXU MY 0.22 U F  L O (  8OVDCk 

C:FXd MY 0.047 U F  1 0 4  ZOOVOCW 
C:FXO LEQ 0.01 U F  + 8 0 - 2 0 4  l 0 O V D C Y  
0 I O O E : S I L I C O N  3 0 M Z  30WV 
UIUUS:J.75 NS 
OIOOE:0.75 NS 

C O I L / C H C K C  47.b b H  5 9  
CO1L:FXD R F  1 L  UH 
C O I C / C H O K t  47.0 U H  5% 
C O I L / C H O K E  680.0 UH 5 4  
C O I L l C H O K E  bZD UH 5% 

C 0 I L : F X O  R F  1 0  UH 
TS1R:S I  P N P I S E L E C T E D  FRCM 2 N 3 i 5 1 1  
TSTR:SI iv?N 
TSTn:S! P N P I S k L i C T E O  FKCM 2 h 3 2 5 1 )  
T S T h : S I  PNP 

TSTR: SX 'IPvJ 
TSTR:S I  P N P ( S E L E C T t 0  F R C H  2 h 3 2 5 1 )  
TSTR:S I  F t T  N-CHANNEL DUAL 
R:FXO MET F L I  7.50K OHM 1 5  1 1 8 U  
R:FXO M k T  F L q  8 2 5  OHM 1 %  1 / 8 U  

k :FXO r l E T  F L 4  1 K  OHM 19 1 /8W 
A:FXU MET FL'4 1 K  OHM 1 4  1 / 9 C  
H:kXD MET F L Y  10.0K OHM 1% i 1 8 . 4  
X:FXD N E T  F L Y  3 0 3  CHM 1 9  1 f 8 W  
R:FXO !MET FLY 4 6 4  OHM 14 1 / a ~  

P:FXD MET F L 4  i3.3K OHM 1% 1/8* 
R:FXO M t T  FLM 6 . i i K  OHM 1 %  1 / 8 d  
R:FXD YET F L M  1 K  OHM 1 4  l / d W  
K:FXO MET e L 4  10.OK OHM 1 %  1 / 8 Y  
R:FXD MET F L Y  l.1OK SHM 1 X  1 / J U  

K:FXD r4ET F L 4  5 1 1  OHM 1 %  1 / 8 4  
K:FXO M t T  FLM 1.PJK OHM iP l / d U  
R:FXO M t T  F L H  21.5 OH? i X  1 / 3 Y  
k:FXD Y 5 T  F L ~  lo:7K 3 H Y  i X  l / d J  
K:FXD Y E T  C2.2K OHi.1 1% 1 /8W 

R:$XO MET F L 1  16.2K OHM i X  1 /8W 
&:FXO MET FLM 8 2 5  OHM 1 4  
R:FXO 4ET F L Y  4 2 2  L h M  1 L  1 / € k  
K:FXD MET ELM 3 . 1 0 ~  OHM 1% l / a r  
n:FXO I E T  FLi4 4.646 UHM l b  1 / 6 ~  

R:FXD Y t T  F L 1  6. lQh CH'4 1 %  1 / 6 H  
C:FXD I t T  F L M  3.16K UHM L P  i / B k  
r : F X 3  I L T  F L n  b . l U  bHM 1; l / b k  
R:FXo I c T  r L I  2.37K OHM 1/ 1 / 8 U  
k : F X D  M t T  t L 4  1.47K IJHM i X  1/BW 

A:FXO (I€? F L I I  51.1 7HM 1.i 1/81' 
K:FXD M t T  FLM 51.1 OHM 1% l / e d  
\:'X3 Y F T  F L I  5 1 1  I d Y  I $  I / € h  
R:FXD Y F T  k L I  5 1 1  "HM I L  1 1 8 k  
R:FXD 4ET F L Y  5 . l i K  OHM li 1 / 8 *  

Reference 
Designation 

A 1 4  
A 1 6  L l  
P 1 4  LZ 
A 1 4  C 3  
b 1 4  C 4  

b 1 -  C s  
b 1 4  C 6  
A 1 4  C 7  
,314 Lb 
4 1 4  C 9  

6 1 4  C l f i  
A 1 4  C 1 1  
A 1 4  L 1 2  
b l r i  L 1 3  
A 1 4  C 1 4  

dl, L 1 5  
A 1 4  C l 6  
d l 4  L 1 7  
114 1.18 
014 L 1 9  

b l i r  C2F 
0 1 4  C L 1  
1 1 4  C 2 2  
A 1 4  C 2 3  
114 C 2 4  

b 1 4  C 2 5  
b 1 4  C 7 h  
11+ C R 1  
1 1 4  C R i  
A 1 4  C R 3  

A 1 4  L 1  
D l 4  L Z  
d l 4  L 3  
A 1 4  L 4  
A 1 4  L 5  

b 1 4  L 6  
4 1 6  0 1  
e l *  02 
P l  r 85 
P l r r  04 

1 1 4  85 
a 1 4  0 6  
b l *  0 7  
A 1 4  K 1  
A 1 4  R 2  

A l i i  h 3  
P l *  * 4  
b l r  115 
A 1 4  k u  
P l l i  A 7  

A 1 4  R b  
1 1 4  n 9  
A 1 4  R 1 0  
114 R 1 1  
A14  K 1 L  

A 1 4  R 1 3  
b l s  ~ l +  
b 1 4  U1C 
P 1 4  K l o  
A 1 4  h l i  

4 1 4  h l R  
P l L  K 1 4  
01-, RZG 
4 1 4  h ~ l  
P l 4  1122 

a 1 4  H A 3  
D l '  k2-+ 
4 1 9  K Z 5  
b l *  R 7 6  
A 1 4  R L 7  

4 1 4  R Z a  
A14 n7F 
A 1 4  R 3 U  
b 1 4  K 3 1  
b l 6  K 5 2  

Mfr Part Number 

C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C O H  
30D506G025CCZ-OSM 
1 5 0 0 6 0 6 X 9 0 0 6 8 2  
1 5 0 0 2 2 6 X 9 0 1 5 8 2 - D Y S  

5 C 5 0 8 I S - C M L  
C 9 2 3 F l O l F 1 0 3 Z S Z Z - C O H  
5 C 5 0 8 1  S-CML 
5 C 5 0 8 I S - C M L  
1 9 2 P 4 7 2 9 2 - P T S  

C O 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
5CSOBIS-CML 
5 C 5 0 8 I S - C M L  
5 C 5 0 8 I S - C M L  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

0 1 4 0 - 0 1 7 2  
0 1 8 0 - 0 2 2 9  
C 0 2 3 F l J l F l 0 3 L S 2 2 - C D H  
5 C 5 0 8 I S - C M L  
1 5 0 D l 0 6 X 9 0 2 0 8 2 - O Y S  

C O 2 3 F I O l F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F i O l F 1 0 3 Z S 2 2 - C O H  
0 1 8 0 - 0 2 2 9  
0 1 6 0 - 3 5 3 9  
1 9 2 P 2 2 4 9 R 5 P T S  

1 9 2 P 4 7 3 9 2 - P T S  
C G 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C O H  
F O G 1 0 8 8  
1 9 0 1 - 1 0 6 6  
1 9 0 1 - 1 0 6 6  

9 1 0 0 - 1 6 2 9  
9 1 4 0 - 0 1 1 4  
9 1 0 0 - 1 6 2 9  
2 5 0 0 - 2 0  
19-1 3 3 1 - 3 3 J  

9 1 4 0 - 0 1 1 4  
1 8 5 3 - 0 0 3 4  
2 N 2 2 2 2  
1 8 5 3 - 0 0 3 4  
2 N 3 6 4 0  

2 N 2 2 2 2  
1 8 5 3 - 0 0 3 4  
1 8 5 5 - 0 0 4 9  
0 7 5 7 - 0 4 4 0  
0 7 5 7 - 0 4 2 1  

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

0 7 5 7 - 0 2 8 9  
0 7 5 7 - 0 4 3 9  
0 7 5 7 - 0 2 8 0  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 2 4  

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

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

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

0 7 5 7 - U 3 9 4  
0 7 5 7 -  0 3 9 4  
3 7 5 7 - 0 4 1 6  
0 7 5 7 - 0 4 1 6  
0 7 5 7 - 0 4 3 3  

HP Part Number 

0 1 6 0 - 2 0 5 5  
3180-(1958 
0 1 8 0 - 2 2 0 6  
0 1 6 0 - O Z Z P  

0 1 5 0 - 0 1 2 1  
0 1 6 0 - 2 0 5 5  
0 1 5 0 - 0 1 2 1  
0 1 5 0 - 0 1 2 1  
0 1 6 0 - 0 1 5 7  

0 1 6 0 - L O 5 5  
0 1 5 0 - 0 1 2 1  
0 1  5 0 - 6 1 2 1  
01 5 0 - C 1 2 1  
0 1 6 0 - 2 0 5 5  

0 1 4 0 - 0 1 7 2  
0 1  8 0 - 0 Z i ' i  
0 1 6 6 - 2 9 5 5  
0 1 5 3 - 0 1 2 1  
0 1  80-0371. 

0 1 6 0 - 2 5 5 5  
0 1 6 0 - 2 0 5 5  
0 1  8 0 - C 2 2 9  
0 1 6 0 - 3 5 3 ' 3  
0 1 6 0 - 2 4 5 3  

1 1 7 0 - 0 3 4 0  
0 1 6 0 - 2 0 5 %  
1 7 0 1 - 0 0 4 0  
1 9 0 1 - 1 0 6 0  
1 3 0 1 - 1 0 6 6  

9 1 0 0 - 1 6 2 5  
9 1 4 0 - C 1 1 4  
9 1 0 0 - 1 6 2 9  
9 1  0 0 - 1 6 5 0  
9 1  0 0 - 1 6 5 2  

9 1 4 0 - 0 1 1 4  
1 8 5 3 - 0 0 5 4  
l P E 4 - O ? 1 C  
1 8 5 3 - 0 C 3 4  
1 8 5 3 - 0 0 1 5  

1 8 5 4 - 0 7 1 0  
1 P 5 3 - 0 0 3 1  
1 8 5 5 - 4 0 6 9  
C 7 5 7 - 0 4 4 0  
0 7 5 7 - 0 4 2 1  

0 7 4 7 - 0 2 8 0  
0 7 > 7 - 0 2 8 0  
0 7 5 7 - 0 4 4 2  
0 6 5 8 - 3 4 4 6  
0 6 9 8 - 0 3 P 2  

0747-CZGE 
(1757-0439  
0 7 5 7 - 0 2 8 0  
5 / 5 7 - 0 4 4 2  
3 7 5 7 - 0 4 2 4  

C 7 5 7 - 0 4 1 0  
5 7 5 7 - 0 4 2 4  
0 6 9 8 - 3 4 3 0  
0 7 5 7 - & 2 4  
C69d-3.150 

0 7 5 7 - 0 4 4 7  
0 7 5 7 - 3 4 2 1  
C 3 9 8 - 3 4 6 7  
n 7 + 7 - 0 2 7 9  
O h 9 P - 3 1 5 5  

0 7 E 7 - 0 2 9 0  
0 7 5 7 - 0 2 7 9  
0 7 5 7 - 3 2 7 7  
3 6 5 8 - 3 1 5 5  
0 7 5 7 - 1 C 9 4  

0 7 5 7 - 0 3 9 4  
0 I 5 7 - 0 3 9 4  
0 1 5 7 - 9 4  ' 6  
0 7 5 7 - 0 4 1 6  
d157-01 .38  

Qty 
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Replaceable Parts 

Table 6-3. Replaceable Parts 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr Part Number 

0 7 5 7 - 0 2 0 0  
0 7 5 7 - 0 2 7 8  
0 7 5 7 - 0 4 4 2  
0 2 5 7 - 0 4 4 4  
0 7 5 7 - 0 4 2 4  

0 7 5 7 - 0 4 4 4  
0 6 9 8 - 0 0 8 5  
0 7 5 7 - 0 4 1 6  
0 6 9 8 - 3 1 5 5  
0 8 6 6 0 - 8 0 0 0 k  

MC3062P 
MC3062P 
MC3006P 
N 8 2 9 0 A  
N 8 2 9 0 A  

N 8 2 9 0 A  
SN74H21N 
0 8 6 6 0 - 6 0 0 1 6  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
5 C 5 0 8 I S - C M L  

5C1187S-CHL 
5C508IS-Cf4L  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C067F251F102KS22-COH 
300506G025CCZ-OSM 

1 5 0 0 1 0 1 X 9 0 1 0 R 2 - O Y S  
300506GO25CC2-OSM 
301-NPO-15 P F  
301-NPO-15 P F  
C023F101F103ZS22-COH 

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
1 9 2 P 1 5 2 9 2 - P T S  
5 ~ 5 0 8 1  S-CML 
1 9 2 P  15292-PTS 

5 C 5 0 8 1 5 - C H L  
1 5 0 0 1 0 5 X 9 0 3 5 A 2 - O Y S  
C 0 2 3 F  l O l F 1 0 3 Z S 2 2 - C D H  
0 1 6 0 - 2 2 0 8  
5C1187S-CML 

9140-0379 
9 1 4 0 - 0 1 7 9  
9 1 4 0 - 0 1 1 4  
9 1 4 0 - 0 1 7 9  
9 1 4 0 - 0 1 1 4  

9140-0179 
22-1312-25J  
9 1 4 0 - 0 1 7 9  
2 N 3 5 6 3  
2 N 3 6 4 0  

2 N 3 5 6 3  
2 N 3 5 6 3  
2 N 3 5 6 3  
2 N 3 5 6 3  
0 7 5 7 - 0 4 4 0  

0698-0082 
0 7 5 7 - 0 3 7 9  
0 7 5 7 - 0 2 8 0  
0 7 5 7 - 0 2 8 0  
0 7 5 7 - 0 2 8 0  

0757-0421 
0 7 5 7 - 0 4 2 1  
0 6 9 8 - 0 0 8 2  
0698-0082 
0 7 5 7 - 0 2 8 0  

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

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

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  e 0  

2 8 4 8 0  
2 84 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  

0 4 7 1 3  
0 4 7 1 3  
0 4 7 1 3  
1 8 3 2 4  
1 8 3 2 4  

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

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
7 2 9 8 2  
7 2 9 8 2  
5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
3 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
8 2 1 4 2  
2 8 4 8 0  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  

2 8 4 8 0  
2 & 8 0  
2 8 4 a O  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4 E O  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 1 8 0  
2 8 4 8 0  
2 8 2 8 0  

Description 

R:FX0 MET F L M  5.62K OHM 1% 1 / 8 U  
R:FXD NET F L ~  1.78~ OHM 1 %  l / b ~  
R:FXO MET FLM 10.OK OHM 1 %  l / E W  
h:FXD MET F L Y  12.IK OHM 1 %  118W 
P:FXD ;4ET f L M  1 - 1 J K  OHM 1 %  118W 

P:FXD NET F L Y  ~ 2 . i K  OHM 1 %  1 /8W 
R:FXD MET FLM 2 0 6 1 K  OHM 1% 1/8W 
A:FXO MET FLM 5 1 1  OHM 1 %  1 /8W 
K:FXO MkT FLM 4.64K OHM 1 %  1 / 8 Y  
TRANSF0RMER:SAMPLER 

1C:TTL DUAL J-K F / F  
1C:TTL UUAL J-K F / F  
1C:TTL T R I P L E  3 - I N P T  AND GATE 
1 C : D I G I r A L  T T L  
1 C : D I G I T A L  TTL 

1 L : D I L I T A L  T T L  
1C:TTL HS DUAL 4 - I N P T  AN0 GATE 
BOARD ASSY:SL l  DETECTOR 
C:FXD CER 0.01 UF +80-20% lOOVOCW 
C:FXO CEn J o l  U i  + 8 0 - 2 0 %  50VOCW 

C:FXD CER 0.67 UF +80-20% 25VDCd 
C:FXD L E R  J.1 UF +80-ZOZ 5OVOCY 
C:FXD 231  0.01 U F  +80-20% 100VDCd 
C:FXD CER 1 0 0 0  P F  1 0 %  250VOCU 
C:FXO n L  ELECT 5 0  U F  +75-1U% 25VUCW 

C:FXD ELECT 1 0 0  U F  101 lOVOCW 
C:FXD A L  ELECT 5G U F  +75-10% 25VDCW 
C:FXD CEH 1 5  PF 54' 500VOCU 
C:FXD CER 1 5  PF 5 %  50CV3CW 
C:FXD C E I  0.Cl U F  + 8 0 - 2 0 %  iOOWOCW 

NOT USED 
C:FXD CER 3.01 UF +80-20% ?COVDCU 
C:FXD MY 0.J015 U F  1 0 %  ZOOVOCY 
C:FXO CER 0.1 UF + 8 0 - 2 0 %  50VOCW 
C:FXO n Y  0.0015 OF 1 0 %  iOOVDCU 

C:FXD CER 0.1 U F  + D O - 2 0 1  5uVDCW 
C:FAD E L c L T  1.0 U F  1 0 %  35VOCU 
C:FXO CER 0.01 U F  +80-20% lOOVOCW 
C:FXD MICA 3 3 0  PF 5% 330VOCY 
C:FkO CER G.S7 U F  +dU-20% 25VDCW 

COIL /CHOKE 22.0 UH 1 0 %  
COIL /CHCKE 22.0 UH 10'4 
C 0 I L : F X D  RF 10 UH 
COIC/CHUKE 22.0 UH 1 0 %  
LU1L:FXD RF 1 0  UH 

COIL/CHOKE 22.0 UH 1 0 %  
COIL /CHOKE 1.8 UH 5 %  
COIL /CHUKE 22.3 Uri  1 0 %  
T S T R : h I  WPW 
TSTH:SI  PNP 

TSTK:SI NPN 
TSTR:SI NPN 
TSTK:SI  NPN 
TSTA:SI  NPN 
A:FXD MET F L i  7.5CK OHM 1 %  1/8W 

R:FXD l l t T  r L M  4 b 4  GnW 1 Z  l / E W  
R:FX0 d E T  FLM 12.1 OHM 1% 1/8W 
~ : ~ - x L I  ,ICT P L n  1~ LHW 1 %  1 / 8 ~  
d:FXD 4ET FLM 1 K  OH'f 1 %  1 1 8 U  
R:FXD MET FLM 1 K  CH!I 1% 1/8W 

R:FXU Y ~ T  FLM 6 2 5  OHM 1 %  i / e w  
Y:FXO MkT FL.4 8 2 5  JHH 1 %  1 / 3 U  
R:FXD YET r ~ n  *64  OHM 1 %  l / d w  
K:FXD NET FLW 4 6 4  3HM 1 %  l / d A  
K:FXD MET F L N  1 K  OHU i %  i / d 3  

R:FXO t r l iT  FLM 5.62K OHM 1 %  1 / 8 3  
A:FXO M E I  F L  1 2 1 5  JHM 1 %  1 /dd  
k:VAR C'RY5T :K 2 d U  151 L I h  l / L J  
R:FXU 4ET FLM 5.62K OHM 1 %  I / B U  
K:FAJ MET FLM 2.37K JHM 1 %  1/8W 

d:FXD qET FLM 1 K  OHM 1 %  1 / 8 U  
K:FXO M t T  FLI4 A.5'rK OHM 1% l / d 3  
R:FXD YET F L 4  1 K  UhM 1 %  1 / 8 Y  
K:FXu MET FLM 1.1GK OHM 1 %  1 / 8 Y  
R:FXO MET FLM 5 6 2  odn 1 %  i / s h  

Reference 
Designation 

6 1 4  R 3 3  
PI, ~31. 
L l u  R 3 5  
P I C  K 3 6  
L 1 1  R 3 7  

i?l, h3b 
6 1 4  RJ'I 
C1+ k 9 0  
b l b  k 4 l  
P l 4  T 1  

0 1 4  Ill 
d l 4  U L  
C l i  113 
P l h  1)s 
ei, 0 5  

! I 4  k r 6  
e l ' ,  117 
4 1 5  
P 1 5 C 1  
P 1 5 C 2  

b 1 5 L 3  
C 1 5 C 4  
b 1 5 C 5  
c l 5 L 6  
A15L7 

b 1 5 C d  
415CY 
P 1 5 C I b  
b 1 5 L l l  
0 1 5 C 1 2  

b l 5 L 1 3  
P 1 5 C l 4  
b 1 5 t  1 5  
P 1 5 C l a  
b 1 5 C 1 7  

1 1 5 1  l a  
P l 5 C  19 
P15( 2 0  
b 1 5 L 2 1  
1 1 5 C 2 2  

b 1 5 L 1  
P l 5 L Z  
b 1 5 L 3  
b 1 5 L 4  
P l Z L 5  

b 1 5 L 6  
P 1 5 L I  
P l 5 L R  
215J). 
b l 5 0 7  

b 1 5 u 3  
P l 5 u 4  
b15b)5 
P 1 4 U o  
b 1 5 K 1  

b 1 5 R 2  
P 1 5 k 3  
r r 1 5 r s  
j 1 5 ~ 5  
P l 5 d o  

P 1 5 t 7  
6 1 5 q 4  
e l s ~ r  
P l s N L u  
1 1 5 ~ 1 1  

P 1 5 k 1 2  
P l 5 h 1 3  
1 1 5 K 1 4  
P l b h 1 5  
C 1 5 K t o  

b 1 5 K 1 7  
P l j I I 1 H  
. t 1 5 n I b  
b l Z K 2 J  
a l k 7 1  

HP Part Number 

C 7 5 7 - 0 2 0 0  
0 7 5 7 - 0 2 7 ~  
0 7 5 7 - 0 4 4 2  
0757-C'r44 
0 7 5 7 - 0 4 2 6  

0 7 5 7 - 0 4 4 4  
CAqf l -0085 
0 7 5 7 - 0 4 1 6  
0 ~ 9 8 - 3 1 5 5  
0 8 6 6 0 - 8 0 0 0 1  

1 8 2 0 - 0 4 5 1  
1 8 2 0 - 0 4 5 1  
1820-020% 
1 8 2 0 - 0 9 5 0  
1 8 2 0 - 0 4 5 0  

1 8 2 0 - 0 4 5 0  
1 8 2 0 - 0 3  1 4  
0 8 6 6 0 - 6 0 0 1 6  
0 1 6 0 - 2 0 5 5  
0 1 5 0 - 0 1 2 1  

0 1 6 0 - 0 1 7 4  
0 1  M - 0 1 2 1  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 3 4 5 6  
0180-00511 

0 1 8 0 - 2 2 0 7  
0 1 8 0 - 3 0 5 8  
016.3-2261 
0 1 6 0 - 2 2 6 1  
0 1 6 0 - 2 0 5 5  

G L 6 3 - 2 0 5 5  
0 1 6 0 - 0 2 9 8  
0 1  50-G121 
0 1 6 3 - 0 2 9 8  

9 1 5 0 - 0 1 2 1  
0 1  8 0 - 0 1 9 1  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 2 0 8  
G 1 6 C - 0 1 7 4  

41 4 0 4 1 7 9  
9 1 4 0 - D l 7 9  
9 1  4 0 - 0 1 1 4  
9 1 4 0 - 0 1 7 9  
Q 1 4 0 - C 1 1 4  

9 1 4 0 - 0 1 7 9  
9 1 0 0 - 1 6 5 9  
9 1 4 0 - 0 1 7 7  
1854-3O 32 
1 e 5 3 - 0 0 1 5  

lv>+-CGS; 
1 6 5 4 - 0 0 9 2  
1951.-C052 
1 8 5 4 - 0 0 9 2  
0 7  5 7 - 0 4 4 0  

C69R-J!382 
3 7 5 7 - C 3 7 Y  
0 7 ~ 7 - 3 2 ~ ' ;  
2757-C2EO 
P 7 5 7 - 0 2 8 0  

0 7 5 7 - 0 4 2 1  
C 7 5 7 - 0 4 2 1  
,06$b-1082 
Cb9P-OC82 
0 7 5 7 - 0 2 6 0  

67 57-02CC 
0 b 9 H - 3 4 4 1  
2 1 0 0 - 2 6 3 3  
"757-72LO 
C&:-3153 

0 7 5 7 - 0 2 8 0  
~ 6 9 ~ - 3 1 5 5  
C757-0L6G 
3 7 5 7 - 0 4 2 4  
c 3  57-0417 

Qty 

I 

2 

1 

1 

1 



Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 
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Scans by ArtekMedia O 2006 

Reference 
Designation 

1151122  
4 1 5 ~ 7 3  
4 1 5 R 2 4  
P 1 3 K 7 5  
4 1 5 d 2 6  

115111  
a 1 5 4 2  
b15113 
P13114 
P15115 

0 1 5 U 6  
4 1 5 0 7  
P 1 5 d H  
L 1 5 U 9  
t 1 5 l l l O  

P l 6  
b l 6 C l  
4 1 6 L 2  
P l b C 3  
P 1 6 C 4  

4 16L 3 
P l 6 C 6  
b l 6 C 7  
b l 6 C d  
P 1 6 C 9  

P l h C l 0  
b l b C l l  
P 1 6 C 1 2  
P l 6 C 1 3  
P l 6 C 1 4  

P l b C 1 5  
P l b C  1 6  
P l 6 t . 1 7  
b l o c 1 8  
P l o C 1 9  

b l o C 2 U  
P l b C Z l  
~ 1 6 ~ 2 2  
P 1 6 C 2 3  
b l b L 2 4  

P l h C 7 5  
L161.26 
P l 6 C 2 7  
b 1 h C Z R  
b 1 6 C 2 5  

P l 6 L 3 U  
r l 6 L 3 1  
P l b C R l  
C l 6 C K 2  
b l 6 C R 3  

b l 6 C L 4  
b l b C R 5  
P l b C H b  
P l h L l  
0 1 5 1  2 

b l 6 L 3  
9 1 6 L 4  
P l h L 5  
? luL: ,  
111601 

P l b U i  
6 1 0 0 3  
b l b J 4  
P 1 0 0 5  
l l o U 6  

D l h R l  
b l u r 2  
4 1 h R 3  
C l o H 4  
6 l a h Z  

B l o K 6  
P l 6 K 7  
B l h K d  
b l h H 9  
P l t , h i O  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

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

2 8 4 8 0  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 9 9  
5 4 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  

5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
1 4 6 5 5  
5 6 2 8 9  

5 6 2  8 9  
5 6 2 8 9  
3 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5 6 2  9 9  
2 e 4 e 0  
2 W 8 0  
2 8 4 8 0  

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

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

2 8 4 9 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 W t 8 0  
8 2 1 4  2 
8 2 1 4 2  
2 9 + 8 0  

294 ec 
l e 4  8~ 
8 0 1 3 1  
e 0 1 3 1  
0 4 7 1 3  

2 8 4  8 0  
2 3 4 8 0  
2548 .3  
2 8 4 8 0  
28'1 FO 

2 0 4 ? 2  
2 8 4 8 C  
2 C 4 8 0  
2 8 4 e O  
2 8 4 8 0  

Mfr Part Number 

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

SN74OON 
S N 7 4 7 4 N  
S h 7 4 0 0 N  
S N 7 + 0 0 N  
N 8 2 9 0 A  

N 9 2 9 0 A  
S N 7 4 1 0 N  
S N 7 4 0 0 N  
S N 7 4 0 0 N  
S N 7 4 0 0 N  

0 8 6 6  0-600&9 
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
30D506G325CC2-OSM 
1 5 0 0 6 0 6 X 9 0 0 6 B 2  
1 5 0 D Z Z S X 9 0 1 5 B 2 - O Y S  

5 C 5 0 8 1  S-CML 
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
5 C 5 0 8 I S - C H L  
1 9 2 P 1 2 2 9 2 - P T S  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

5 C 5 0 8 I  S-CML 
5 C 5 O B I S - C H L  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
R D M 1 9 F 1 0 2 G 3 5  
C O 2 3 F l O l H 2 0 3 M S Z 2 C O H  

5 C 5 0 B I S - C M L  
1 5 0 0 2 2 5 X 9 0 2 0 A 2 - O Y S  
C O 2 3 F l O l F 1 0 3 Z S Z Z - C O H  
5 C 5 0 B I  S-CHL 
1 5 0 0 2 2 6 X 9 0 1 5 8 2 - O Y S  

C 0 2 3 F 1 0 1 F 1 0 3 L S 2 2 - C D H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
0 1 6 0 - 3 5 3 9  
0 1 8 0 - 1 7 4 6  
0 1 8 0 - 0 2 2 9  

C 0 2 3 F l O l H 2 0 3 M S 2 2 C O H  
0 1 8 0 - 0 2 2 9  
R O M 1 5 F 2 2 1 J 3 C  
0 1 6 0 - 2 3 0 7  
1 9 2 P 1 8 3 9 2 - P T S  

0 1 6 0 - 0 9 4 5  
ROM15F391-J3C 
S Z 1 0 9 3 9 - 1 1 0  
F o b 1 0 8 8  
F O G 1 0 8 8  

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

9 1 0 0 - 1 6 2 9  
9 1 0 0 - 1 6 1 4  
1 5 s - 1 5 1 K  
1 5 5 - 1 5 1 K  
1 8 5 3 - 0 0 3 4  

1 8 5 3 - O C 3 4  
1 8 5 5 - O C 8 2  
2 N 3 5 6 3  
2 N 3 6 4 0  
2 N 9 5 6  

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

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

HP Part Number 

0 6 9 6 - 3 1 5 1  
0 7 5 7 - 0 2 8 0  
C 6 " 5 - 0 0 8 4  
0 7 5 7 - 5 4 5 1  
0 6 9 8 - 7 2 3 6  

1 8 2 0 - 0 0 5 4  
1 8 2 0 - f i e 7 7  
1 8 2 d - 0 0 5 4  
1 1 2 0 - 0 0 5 4  
1 8  2 0 - 0 4 5 0  

1 8 2 0 - 0 4 5 0  
1 8 2 0 - 0 0 6 8  
1 8 2 0 - O G 5 4  
1 6  2 C - C 0 5 4  
l e a - ~ 0 5 4  

0 8 6 6 0 - 6 0 0 J 9  
0 1 6 0 - 2 0 5 5  
0 1 8 J - 0 6 5 8  
0 1 6 0 - 2 2 0 5  
0 1 8 0 - 0 2 2 8  

0 1  5 0 - 0 1 2  1 
0 1 6 C - 2 0 5 5  
0 1 5 0 - 0 1 2 1  
0 1 6 0 - 0 2 9 7  
0 1 6 0 - 2 0 5 5  

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

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

0 L o i - 2 0 5 5  
016.)-2 1 5 5  
0 1 6 3 - 3 5 3 9  
0 1 8 0 - 1 7 4 6  
0 l P D - 0 2 2 9  

O i  0 0 - 3 4 5 9  
5 1 8 1 7 - 0 2 2 1  
0 1 6 0 - 3 1 3 4  
0 1 6 0 - 2 3 5 7  
0 i b 0 - 0 3 0 2  

0 1  6 0 - 0 9 4 5  
0 1 4 0 - 0 2 C 0  
1 9 0 2 - 3 1 1 4  
1 9 0 1 - 3 0 4 3  
1 9 0 1 - 0 0 4 J  

1 a D 1 - 0 1 7 9  
l 0 0 1 - 0  1 7 9  
1 9 0 2 - 3 0 2 5  
J l U L - l b ~  9 
91451-0114  

Y l u i l - 1 6 2 9  
5 1 0 0 - 1  6 1 4  
9 1 0 0 - 2 5 6 4  
9 1 3 3 - 2  2 0 4  
i 8 5 3 - L O 3 4  

1 8  5 3 - 3 9 3 4  
1 l 5 5 - L O 1  i 
1 3 3 4 - 1 0 9 2  
1 8 5 3 - L C 1 5  
1 8  54-OG45 

0 6 9 8 - 3 1 5 2  
0 7 5 1 - U 4 2 1  
1 6 9 8 - 3 1 5 5  
li6OD-CC182 
0 7 5 i - 1 0 9 2  

6 7 5 7 - 0 2 b C  
0 7 5 5 - 3 4 3 9  
L f 5  f -0416 
0 7 2 7 - 0 4 2 0  
C h 9 d - L O 3 5  

Qty 

1 

1 

1 

1 

1 

1 

2 

1 

1 

Description 

R:FXD YET F L 4  2e -K  OHM 1 %  1 / 8 n  
R:FXO MET F L M  1 K  OHM 1 %  1 / 8 W  
R:FXD M t T  F L M  2.15K OHM 1 %  l l 8 W  
R:FXC ME1 F L Y  l u U  CHM 1 %  1 / 8 U  
R:FXO F L P  1 K  CHM 2 %  118W 

1C:TTL  UUAU 2 - I N P T  NAND GATE 
1 C : T T L  DUAL O F I F  
1 L : T T L  QUAD 2 - I N P T  N A N 0  GATE 
1C:TTL  QUA0 2 - I N P T  N A N 0  GATE 
1 C : D I G I T P L  T T L  

1 C : O I G I T A L  T T L  
1C:TTL  T R I P L k  2 - I h P U T  PCS NPNO GATE 
1C:TTL  QUA0 2 - I N P T  NAND GATE 
1C:TTL  QUAD 2 - I N P T  NAND GATE 
1C:TTL  QUAD 2 - I N P T  N A N 0  & A T E  

BOARD AhSY:N l  PHASE OETECTCR 
C:FXO C ~ R  c.01 UF + ~ O - Z O X  ~ O O V O C ~  
C:FXO A L  ELECT 5 0  U F  + 7 5 - 1 0 %  25VOCU 
C:F& E L c C T  6 )  U F  1 0 %  6VOCY 
C:FXO ELECT 2 2  U F  1 0 %  1 5 V O C d  

C:FXD CER 0.1 UF + 8 0 - 2 0 %  50VOCU 
C:cXO CTR u.01 U F  +8U-202  1OOVOCh 
C:FXO CER 0.1 U F  + 8 0 - 2 0 %  SOVDCU 
C:FXO MY 2.0012 U F  LOX ZOClVOCW 
C:FXU C E K  0.01 U F  + 8 0 - 2 0 %  1 0 0 V O C d  

L:FXO CER 0.1 U F  + 8 0 - 2 0 %  50V0CW 
C : F X J  C c k  0.1 U F  +3O-20% 5UVOCU 
C:FXO CEG 0.01 UF + e 0 - 2 ~ %  ~ C O V O C ~  
C:FXO M I L A  1 0 0 0  P F  2 X  
C:FXO CER O e C 2  U F  2 0 %  lO0VOCW 

C:FXO CER 0.1 U F  +SO--20% 5OVUCY 
C:FXO E L t C T  2.2 U F  1 0 %  ZOVOC* 
C : i X 3  L E U  O.dI J F  + 8 0 - 2 0 %  lOOVOCW 
C:FXU CER 0 -1  U F  + 8 0 - 2 0 %  5 3 V O C 3  
C:FXD E L E C T  2 2  U F  1 0 1  l 5 V C L H  

L :FXU i t K  d.01 U F  + 8 0 - 2 0 %  lOOVOCY 
~ : r X 3  iiX d. J1 Jk + 8 0 - 2 0 %  10UVOCh 
C:CXD MICA ~ I Z U  PF 5 %  ~ J O V O C W  
C:FXU E L E C T  1 5  U F  1 0 %  2OVGCk 
C:'-X9 r L i C T  33  U F  1 0 %  l0VOCW 

L :kXD L t R  0.02 U F  2 0 %  lOOVOCW 
C : t X 3  ELECT 3 3  U F  1 0 %  l 0 V O C U  
T:FXO Y I C A  2 2 0 P F  5% 303VOCW 
L:FXD I I C A  4 7  PF  5 %  
C:FXD YY 0 . 0 l b  OF 1GX 2OOVGCW 

L :FXD M I C A  0 1 0  P r  3% 

C:FXD Y I C A  3 Y C  P F  54  
OIOOE: I~REAKO'J~~U 5 0 6 2 V  ;L 
D I U 0 E : S I L I C O V  3JNA 3 d M V  
0 I U D c : S I L I C C N  30MA 3 0 k V  

0 I U D c : S I L I C O N  1 5 3 V  
01OOk:S I L I C ' I N  15WV 
O I ~ l D E t B K € 4 K 5 1 3 . 1 N : 1 J o l l J  5 X  v.03 N i  
C U I L / C H O 6 E  47.0 U H  2 %  
CO1C:FXO r C  12 U l i  

C n I L I C d C 6 E  -+7-0 UH 5X 
C O I L / L r l C K f : C o S 2  J Y  1 0 %  
~ N i i U T T r j P : : i : T ~ 3 i d  1 3 5  UH 1 0 %  
I~ULILTJK:SHIELUFU 1 5 3  UH 1 C %  
TCTP::I P I P I ~ L L L L T ~ L  FRCM 2 N 3 2 5 1 1  

T S T A : S I  P h P l S t L t C T E L !  F K b M  2 N 3 2 5 1 l  
T%Tt? :S I  F E T  P-CHANNEL 
T S T R : S I  NP-i 
T S T $ : S I  P h P  
T 5 T k : F I  NPN 

R:FXD 4 t T  FLM 9.64V OHP 1 %  l l J W  
r(:FXL) MkT k L 4  825 CHt4 1 %  1 /8W 
R:FXU 4ET FL ' I  e r o 6 4 K  OHM L t  l / d U  
K:cXU MET F L 1  +04 OHM 1 %  1 / & W  
X:FXO Y t T  r L M  2 8 7  CHM 1 %  1 / 2 U  

R : i X U  i d €  1 iL I 13.2K CHM 19 1 / Y H  
h : t A L  Y t T  FL" o . e l K  C H h  1 I  1 / 6 *  
R : l X b  $ A i l  +LM 5 1 1  Ct'Y l Z  1 / 8 ~  
K:FXO MET i L 4  7 5 5  OHM 1 %  l / b W  
R:FXl i  Y c T  FLM 2.hLK OPM 1 %  1/6W 



Replaceable Parts .. 

Table 6-3. Replaceable Parts 

See introduction to this section for ordering information 

6-38 

Scans by ArtekMedia O 2006 

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 & 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4  8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 e O  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 C 4  8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 M B O  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
0 7 2 6 3  
047 1 3  

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

2 8 4 8 0  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
2 8 4 8 0  

5 6 2  8 4  
5 6 2 8 9  
5 6 2 8 9  
2 8 4  8 0  
5 6 2 8 9  

2 8 4 8 0  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
2 8 4 8 0  

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

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

5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 b 2  8 9  

Reference 
Designation 

d l b k l l  
* l o Q l Z  
b l b h 1 3  
b l b K 1 4  
6 1 6 N 1 5  

C 1 6 h 1 6  
P l b t i 1 7  
d l 6 t i 1 8  
P l h n l 9  
A l h R 2 0  

4 1 6 n 2 1  
A 1 6 R 2 2  
b 1 6 G 2 3  
A l 6 R 2 4  
f 1 6 h 2 5  

A I . ~ K Z ~  
l l b R 2 7  
A l 6 h Z b  
d l 6 r 2 9  
b l h H 3 0  

d l b h 3 1  
P l 6 2 3 2  
h l 6 h 3 3  
d l 6 K 3 4  
6 1 6 ~ 3 5  

b 1 6 K 3 6  
b l 6 H 3 7  
l l 6 k 3 8  
6161<35  
b l 6 R 4 0  

d l b H 4 1  
b 1 6 h 4 2  
f l 6 K 4 3  
A l o i < 4 4  
2 1 5 - 4 5  

b l b h 4 6  
C l 6 i 4 7  
b l o T 1  
d l 6 1 1 1  
A l b d 2  

b l b L 1 3  
b l b l J 4  
L l b 1 1 5  
916.16 
1116117 

b 1 7  
Ai7C.1  
P17t  2 
b i 7 L 3  
A l  l C 4  

b 1 7 C 5  
P17 l .6  
b 1 7 L 7  
117C * 
D 1 T L Y  

P 1 7 L 1 0  
A L / l . l l  
A17i.12 
P l T C 1 3  
A 1 7 L 1 4  

r l i L 1 5  
1 1 7 C l t  
b l I L 1 7  
b 1 7 L 1 4  
b 1 7 C l l  

511(  2 0  
8171.21 
PI71 73 
b 1 7 L 7 4  
b 1 7 C 2 5  

l l i i 2 0  
b i  7C-7  
C17C7R 
d l 7 C 2 4  
b l Y 1  3v 

Mfr Part Number 

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

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

0 7 5 7 - 0 4 2 4  
0 7 5 7 - 0 4 2 1  
0 6 9 8 -  3447 
0 7 5 7 - 0 2 7 9  
0 6 9 8 - 3 1 5 3  

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

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

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

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

0 7 5 7 - 0 4 4 0  
0 7 5 7 - 0 4 4 1  
0 8 6 6 + 8 0 0 0 1  
U 5 8 7 7 0 9 3 9 X  
M C 3 0 t 2 P  

f l C 3 0 6 2 P  
S N 7 4 H l 0 2 N  
N 8 2 9 0 A  
N 8 2 9 0 A  
f l C 3 0 0 6 P  

0 8 6 6 ( t 6 0 0 1 0  
300506GOZ5CC2-OSM 
3 0 0 1 7 7 G 0 1 5 0 0 2 - O S f l  
30D206G050CC2-OSM 
0 1 8 0 - 1 7 0 4  

5 C 5 0 0 1 S - C f l L  
5 C 5 0 8 I  S - C M  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
0 1 8 0 - 0 2 2 9  
1 5 0 D 2 2 6 X 9 0 1 5 8 2 - O Y S  

0 1 8 0 - 0 2 2 9  
3 0 0 1 0 6 G 0 5 0 C 8 2 - O S M  
1 5 0 0 1 0 6 X 9 0 2 0 8 2 - O Y S  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
0 1 6 ( t 3 0 4 7  

3 0 1 - 0 0 0 - S Z H O - 3 3 9 C  
6 O l P E  S T Y L E  1 
0 1 2 1 - 0 0 5 9  
R D H 1 5 F l O l  J 3 C  
C 0 2 3 F 1 0 1 F 1 0 3 Z S 2 2 - C D H  

1 9 2 P 1 2 3 9 2 - P T S  
R D H 1 9 F 1 6 2 F L S  
3 0 1 - 0 0 0 - S 2 H O - 3 3 9 C  
3 0 1 - 0 0 ( t S 2 H O - 3 3 9 C  
C 0 2 3 F  1 0 1 F l 0 3 Z S 2 2 - C O H  

C 0 2 3 F 1 0 1 F 1 0 3 Z S Z Z - C O H  
C 9 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F l 0 3 Z S Z Z - C O H  

Qty 

1 

1 

1 

1 

1 

HP Part Number 

0 7 3 7 - 2 a 1 6  
0 7  5 7 - 0 4 4  2 
C 6 9 6 - 3 4 4 6  
6 7  5 7 - 0 4 2 4  
0 7  5 7 - 0 4 4 2  

0 7  5 7 - 0 4 2 4  
0 7 5 7 - u 4 l o  
C b ' 4 6 - 3 4 5 0  
0 7  5 7 - 0 4 4 7  
0 6 9 8 - 3 4 3 0  

C 7 5 7 - 0 4 2 4  
0 7 5 5 - 0 4 2 1  
C 6 9 8 - 3 4 4 7  
3 7 5 7 - 0 2 7 9  
L 6 L b - 3 1 ~ 3  

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

L 7 3 - / - 0 3 9 4  
0 7  57- 3 2 8 0  
0 6 9 8 - 3 1 6 2  
0 6 9 6 - 3 4 5 0  
0 7 5 7 - 0 4 2 0  

~ 0 9 6 - 3 1 5 6  
0 7 5 7 - n 2 8 9  
2 1 0 3 -  1 7 L O  
3 7 5 7 - 0 2 8 9  
C 7 5 7 - 3 2 7 4  

C o o ? - 3 1 5 6  
0 7 5 7 - 1 0 ~ 4  
U 6 9 3 - 3 1 5 P  
0 7 5 7 - 0 3 7 - r  
J 1 5 7 - 0 4 2 0  

0 7  5 7 - 0 4 4 0  
0 7  57- J441 
0 8 6 6 G - A 1 0 0 1  
1 3 2 0 - 3 0 5 8  
1 8 2 3 - 5 4 9 1  

1 8 2 9 - 0 4 5 1  
1 9 2 0 - 3 4 6 9  
1 6 2 0 - 0 4 5 0  
1 R 2 9 - 0 4 5 0  
1 6 2 C - 0 2 0 4  

0 8 6 6 6 -  b O J 1 0  
0 1  RO-305 3 
0 1 F : - 7 2 1 5  
0155- '304  i 
0 1 8 i - 1 7 C 4  

01 5 0 - 0 1 2 1  
0 1  5<1-01?1 
0 1 6 3 - 2 - 5 5  
0 1 8 2 - 3 2 7 9  
GJ.80-072P 

OlH lJ -C229  
0 1 8 0 - 0 1  93 
5 1 3 0 - 0 3 7 4  
3 i 6 1 - 2 0 5 5  
C I S J - 3 0 4  7 

0 1 6 7 - 0 3 3 6  
3 1 7 0 - - 0 9 2  
2 1 2 1 - 0 C 5 0  
1.1'1'8-2214 
C i6CI -ZC55  

O l h D - 0 3 0 1  
316i.-:L72 
C16i,-u330 
C;60-1>386 
C i d - 2 C 5 5  

3 1 6 3 - 2  > 5 5  
316:-2C55 
; I I ~ ~ - T C S ~  

3 1 6 0 - 2 C 5 5  
~ 1 6 ~ - 2 ~ 5 5  

Description 

R:FXD M t T  F L 4  5 1 1  OHM 1 %  1 /8W 
R:FXD 4 t T  F L U  10.0K OHfl  1 2  1 / 8 Y  
R:FXD MET F L X  3 e 3  CHM 1 %  l / R U  
R:cXO UET F L Y  l . l C K  C H f l  1 %  1 / 8 Y  
R:FXD MET F L I  10.JK OHM 1 %  1 / 8 U  

R:FXa MET F L U  1.10K OHM 1 %  1 / 8 U  
R:FXD MLT F L U  5 1 1  OHM 1 %  1 /8W 
R:FXJ  MET F L Y  +Z.LK OHM 1 %  1 /8W 
R:FXO M t T  F L U  16.2K OHM 1% 1 / 8 4  
R:FXD MET F L I  21.5 OHM 1 %  l / a W  

R:FXD N t T  F L U  1.iOK OHM 1 2  1 / 8 d  
h:FXO MFT F L U  8 2 5  OHM 1 %  1 / 8 U  
R:FXD MFT F L U  4 2 2  OHM 1 %  1/8W 
R:FXD MET F L M  3.16K CHM 1 %  l / d W  
R:kXO MET F L 4  3 a 8 3 K  OHM 1 %  1 / 8 W  

R:FXO MET FLH 3 . 1 6 ~  OHN 1 %  I/GU 
R:FXG MET F L Y  3.16K CHN 1 %  i / 8 W  
R:FXD MET F L M  2.15K OHM 1 %  1 / 8 Y  
R:FXG MET F L M  5.02K OHM 1 X  i / 6 U  
P:FXO !4ET F L U  51.1 OHM 1 %  1 /8W 

R:FXD MET F L M  31.1 OHM 1 %  1/CW 
R:FXS MET F L Y  1 K  CHM 1 %  1 /8W 
R:FXD MET F L U  46.cK OHM 1 %  1 / 8 Y  
K:FXO XET F L U  4.2.2K OHM 1 %  1 /8W 
R:FXO YET F L M  7 5 0  OHM 1 %  1 / 8 U  

R:FXO AET F L M  14.7K OHM 1 %  1 / 8 Y  
K:FXD 4 E T  F L Y  13.3K OHM 1 %  1 / 8 U  
R:VAR W4 5 K  OHM 5 %  T Y P E  V 1W 
R:FXD MET F L U  1 K  OHM 1 %  1 / 8 Y  
K:FXD MET F L Y  1.21K OHM 1 %  1 / 8 Y  

R:FXC MET F L M  14.7K OHM 1 %  1 / 8 U  
A:FXiI  MET F L M  1.47K OHM 1% 1 / B U  
R:FXO YET FLM 23.7K OHM 1 X  1/BW 
2:FXO I r T  F L Y  51.1 CHM 1 %  1 / 8 3  
K:FXO M t T  F L M  7 5 0  OHM 1 %  l / B U  

R:FXD MET F L M  7.50K OHM 1 %  1 / 9 4  
R:FXD MET F L Y  8 0 2 5 K  OHM 1 %  1 / 8 U  
TRANSF0RMER:SAMPLEP 
1C:LIN. OP. AMP. 1 5 K  M I h . l T O - 5 9 )  
I L : T T L  DUAL J-K F / F  

1 C : T T L  DUAL J-K F / F  
1 C : C I G I T A L  T T L  H I -SPEED F/F 
1 C : D I G I T A L  T T L  
1 C : O I G I T A L  T T L  
1C:TTL  T R I P L E  3 - I Y C T  AND GATE 

a O A K v  ASSY:N l  O S C I L L A T O R  
C:FXD A L  E L E C T  50 U F  + 7 5 - 1 0 2  25VOCU 
C:TX@ PL  ELECT 1 7 9  d~ +75-10% ~ ~ O V D C H  
C:FXD E L k C T  2 0  U F  + 7 5 - 1 0 %  50VOCW 
C:FXD ELECT $ 7  U F  13% 6VDCU 

C:FXO CER 0.1 U F  +BC-20% 5OVOCW 
C : F X ~  CFP CSI (IF + 8 6 - 2 0 %  5 6 ~ 0 ~ h  
C:FXQ C E 9  0.31 UF + 8 u - 2 0 %  1uuVOCW 
C:FXO ELECT 3 3  IIF 1 0 %  ~ O V O C W  
C:FX@ t L E C T  ZZ UF 1 0 %  15VDCW 

C:CXO E L E C T  3 3  U F  1 0 %  1GVOCW 
C:FXC A L  L L E C T  1; U F  + 7 5 - 1 0 2  50VOCW 
C:FXD TINT. 1 0  U F  19% 2 J V O C 4  
C:FXO CER 0.01 U F  + d o - 2 0 %  1OOVOCW 
C:kXO MICA 3 2 8 0  PF 1% 1UOVCCW 

C:FXC CEC 3.3 T G  C.25 P F  50OVOCM 
C:FXC RY L C l u i  ~ 3 %  SOVOCU 
C : V C R  5Eh 2-8 P F  ZbuVUCW 
C:FXn MICA l D C P F  5 %  
C:FXL CER 0.01 U F  + 8 0 - 2 0 %  lSOVOCW 

C:FXO YY J . J l L  J i  LOX 2 0 0 V D C 4  
C:FAD M I C A  l b O U  P F  1 %  lOOVCCW 
C:'XLl CER 3.3 T J  u.25 PF 53?VOCW 
C:FXD CEP 3.3 T U  0.25 P F  5 0 0 V D C U  
c:r,.u C:R uoal uv +no-20% ~ O O V O C W  

C : r X 3  'EX 5 - 5 1  U i  + 8 3 - 2 0 %  l O u V D C U  
C:FXD L E U  0.31 U F  + d o - 2 0 %  l0OVOCU 
C:TAD CY& O.Ci U!- + b 0 - 2 0 %  100VUCtd 
C:FXC C E k  0.01 U F  + 8 0 - 2 0 2  10uVfJCW 
C:FXD C L S  O.bl U f  + 8 0 - 2 0 %  :OOVDCW 
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Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 
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Scans by ArtekMedia O 2006 

Mfr 
Code 

5 6 2 8 9  
5 6 2 6 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2 8 9  

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

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 4 7 1 3  

0 4 7  1 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

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

2.9480 
7 3 8 9 9  
8 2 1 4 2  
8 2 1 4 2  
8 2 1 4 2  

8 0 1 3 1  
2 8 4 8 0  
8 0 1 3 1  
2 8 4 8 0  
8 0 1 3 1  

8 0 1 3 1  
2 8 4 8 0  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
2 8 4  PO 
2 8 4 8 0  
2 0 4 8 5  

2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 W b 0  
2 8 4  8 0  

2 W 8 3  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 5 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 0 0  
2 8 4 8 0  
2 a 4 8 0  

2 8 4 8 0  
2 8 4 8 3  
2 8 4 6 0  
2 W 8 0  
2 8 4 e O  

Reference 
Designation 

P 1 7 C 3 1  
b 1 7 L 3 2  
P 1 7 C 3 3  
b 1 7 L 3 4  
4 1 7 L 3 5  

A17C.36 
J i 7 C 3 7  
b 1 7 C 3 8  
k 1 7 C 3 9  
A17CR1 

P 1 7 i k 2  
0 1 7 L R 3  
6 1 7 C R 4  
P17CR5 
b 1 7 C R b  

C17CR7 
P l 7 C K H  
b 1 7 L R 9  
;17LR10 
P 1 7 Z R l l  

A17CK22 
6 1 7 C R 1 3  
b l T C R 1 4  
P 1 7 L R 1 5  
b17CR3.6 

P 1 7 L R 1 7  
b 1 7 L 1  
b 1 7 L 2  
b 1 7 L 3  
P 1 7 L 4  

P l i L 5  
b 1 7 L b  
1 1 7 ~ 7  
1 1 7 L 8  
9 1 7 L Y  

6 1 7 0 1  
b 1 7 0 2  
1 1 7 0 3  
b 1 7 0 4  
4 1 7 0 5  

A i l 0 6  
a 1 7 0 7  
P 1 7 0 R  
0 1 7 0 9  
P i 7 J l O  

d 1 7 0 1 1  
P I 7 0 1 2  
P l l 0 1 3  
0 1 7 0 1 4  
P 1 7 0 1 5  

f l 7 U l b  
41703.9  
L 1 9 R l  
C 1 7 k 2  
9 1 7 1 3  

d 1 7 k 4  
b 1 7 h 5  
P 1 7 u 6  
4 1 7 K 7  
P 1 7 K E  

P17KY 
P 1 7 k 1 0  
P 1 7 U l l  
b 1 7 K 1 2  
b 1 7 K 1 3  

b l 7 ~ 1 4  
P 1 7 h 1 5  
b 1 7 h l 6  
b 1 7 L 1 7  
L 1 7 h 1 8  

A l 7 R l 9  
b 1 7 h 2 O  
P l i H 2 1  
P 1 7 h 2 2  
b l i h 2 3  

MfrPartNumber 

C023F101F103ZS22-CDH 
S t 5 0 8 1  S-CML 
C 0 2 3 F l O l F 1 0 3 Z S 5 2 - C D H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
192P22392-PTS 
0 1 4 0 - 0 2 1 0  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
F G G 1 0 8 8  

F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
I N 5 1 4 8  

I N 5 1 4 7  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  
F O G 1 0 8 8  

F D G l O 8 8  
F O G 1 0 8 8  
FOG1088 
F O G 1 0 8 8  
F O G 1 0 8 8  

F O G 1 0 8 8  
9 1 0 0 - 1 6 2 9  
15s-1O1K 
9 1 0 0 - 1 6 2 9  
9 1 0 0 - 1 6 2 9  

9 1 4 0 - 0 1 7 9  
L F 4 Y 0 7 0  
19-1331-33.i 
1 5 5 - 2 7 1 K  
1 5 5 - 3 9 1 K  

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

2 N 3 4 1 7  
1 8 5 3 - C 0 5 0  
2 N 3 5 6 3  
2 N 3 4 1 7  
2 N 3 5 5 3  

2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 3 5 6 3  

2 N 4 2 5 0  
2 N 4 2  5 0 
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 6 2 8  
0 7 5 7 - 0 4 2 8  

0 7 5 7 - 0 4 2 8  
0 7 5 7 - M 2 8  
0 7 5 7 - M 2 8  
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2  8 

0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 -  0 4 4 2  

0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 -  0 4 4 2  
0 7 5 7 - C 4 7 9  
0 7 5 7 - 0 4 7 2  

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

Qty 

1 
1 

2 

1 
1 

HP Part Number 

5 1 6 0 - 2 0 5 5  
0 1 5 0 - 0 1 2 1  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  
b 1 6 0 - 2 6 5 5  

O l b C - 2 C 5 5  
J; 5 0 - 0 1 0 2  
0 1 4 0 - 0 2 1 0  
C i 6 3 - 2 C C 5  
1 4 0  1-OOW 

193:-JC4C 
1 9 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  
0 1 2 2 - 0 2 6 3  

0 1 2 2 - 0 2 6 1  
? 9 0 i - 0 0 4 0  
1 9 0 1 - C 0 4 0  
1 9 0 1 - 0 3 4 0  
1 9 0 1 - 0 0 4 0  

1 9 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  
1 1 0 1 - 0 0 4 0  
l S 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  

1 9 0 1 - 0 0 4 0  
9 1 0 0 - 1 6 2 9  
9 1 5 0 - 2 5 b 2  
9 1 0 0 - 1 6 2 9  
9 1 0 0 - 1 6 2 9  

914'l-O17O 
9 1 0 n - 2 8 1 5  
9100-1652 
9 1 0 0 - 2 5 6 6  
9 1 0 0 - 2 3 6 8  

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

1 8 5 4 - 0 u d  l 
1 8 5 3 - 0 0 5 0  
1 8 5 4 - O C 9 2  
1 8 5 4 - 0 0 9 7  
1 8 5 4 - 0 ~ 9 2  

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

1 8  5 3 - 0 0 6 6  
1 R 5 3 - 0 0 6 6  
0 7  57-042 8 
0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 7 8  

0 7 5 7 - 0 4 2 8  
0 7 5 7 - 0 4 2 8  
C 7 5 7 - O r 2 8  
0 7  5 7 - 0 4 2 8  
C7'7-0429 

0 7 5 7 - 0 4 4 2  
G 7 5 7 - 0 4 4 2  
6 7 5 7 - C 4 4 2  
0 7 5 7 - 5 4 4 2  
C 7  57-C442 

0 7 5 7 - 0 4 4 2  
0 7  5 7 - 0 4 4 2  
6 7  5 7 - 0 4 4 2  
6 7 3 7 - 0 4 7 3  
C 7 5 7 - 0 4 7 2  

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

Description 

C:FXD CER 0.01 UF +80-20% lOOVOCY 
C:FAD CEQ 0.1 U F  +8+20% SOVOCU 
C:FXO CER 0.01 U F  +SO-200 lOOVOCW 
C:FXO C t h  0.01 UF +80-20X l0OVOCU 
C:FXO CER 0.01 UF +80-20% lOOVOCH 

C:FXO CEK 0.01 UF t 8 0 - 2 0 %  lOOVOCk 
L : ~ X D  MY 0.022 UF 1 0 %  2OOVCCY 
C: rxD MICA 27C PF 5 %  
C:tXO CC8 D.J1 U 6  + 8 0 - 2 0 7  100VOCW 
9IQDE:SLLICON 30MA 3OWV 

X 9 E E : S I L I C J h  30MA 3 0 k V  
D I f l O E : S I L I C 3 K  3 J X A  30WV 
D I O 0 E : S I L I C O N  33MA 3 0 Y V  
D I O 0 E : S I L I C D N  30HA 3RWV 
C:VOLTAGE VAR 4 7  P F  1 0 %  6OWV 

C:VOLTIGE VAR. 3 9  PF 1 0 1  6CJDCU 
OIU0E:SILXCON 3 0 P A  3 C k V  
0 I O O E : S I L I C O N  30MA 30WV 
D 1 O D E : S I L I C d N  30MA 3 0 U V  
0 I O O E : S I L I C O N  3 0 H I  30YV 

0 I O U Z ; S I L I C O N  30MA 30WV 
DIUOF:ZILTCOl4  30ML 3 J U V  
0 IODE:SLLICON 30MA 3 0 Y V  
J I 3 D E : S I L I C O N  JOWA 33YV 
0 I O O E : S I L I C O N  30f lA  3 0 h V  

U I O 0 E : S I L I C O N  30MA 33WV 
COIL /CHSKE 47.0 UH 5 %  
INL)UCTOR:SHIELDED 100 UH 1 0 %  
CCIL/C:lia:E 47.0 UI1 3% 
COIL/CHOKE 47.0 U H  5 %  

CO7L/CHOKE 22.0 Ur l  i U Z  
I V O U C M r l : i X 0  12.70 U i i  5 %  
COIL/CHOKE a 2 0  JH 5 %  
INDUCTJ3:Sr l IELOED 2 7 0  UH 1 0 4  
1NOUCTOR:SHIELOEO 3 9 0  UH 1 0 %  

TSTR:SI NPN 
TSTR:SI PNP 
TSTR:SI  NPN 
TSTR:SI PNP 
7STR:SI  FET 

TSTR:SI  LPN 
TSTR:SI PNP 
TSTR:SI  NPN 
TSTH:SI NPN 
TSTR:SI  NPN 

TSTR:SI PNP 
TbTR:SI  PNP 
T S T k : S I  PNP 
TSTP:SI PNP 
T S T 8 : S I  NPN 

TSTR:SI PNP 
TSTR:SI PNP 
R:FXL) MFT F L ' I  1.62K OHM 1% 1/8W 
R:FXD ME' FLM 1.6?K OHM 1 %  1/8W 
R:FXD MET F L ' I  l . t l K  OHM r %  1 / 8 d  

R:FXU MET FLM L t 2 K  OHM 1% 1 / 8 Y  
K:kXD M t T  F L N  1.62K OHM 1 %  1 / 8 U  
R:FXO HFT FLt1  1.62K ?)HM A %  1 / 8 3  
R:FXO dET FLM L b 2 h  OHM 1 %  1/BW 
R:FXC h Z T  F L d  1.o2K OHM 1 %  1 /8W 

R:FXD MET F L M  10.0& OHM 1 %  1/BW 
R:FXD MFT FLM 1 O a 0 &  3 i i H  1 X  l / d U  
R:FXD Xi FLM 1ir.GK OHM 1 %  1 /8W 
R:FXG MET FLM 10.06 OHM 1 %  118W 
5:FXD MFT F L Y  10.lJK J N H  1% l / a *  

F:FXD HET F L Y  10-OK GHM 1 %  1/8W 
h:FXU n t T  FLM ~ C D O K  JHf4 i X  l / o d  
R:FXD MET FLM 10.0K dHM 1 %  1 / 8 Y  
K:FXD d t T  F L Y  3 9 2 K  OHM 1 %  l / d Y  
R:rXD MET FLM 2 3 0 K  OHH 1 %  1 / 8 U  

R:FXO MET F L 4  l J 0 K  OHM 1 P  1 /8W 
K:FXP Y E 7  F L #  ts,5,< OH\( 1 X  1 / B U  
P:FXD YET F L d  39.2K OHM 1 %  1 /8W 
R:FXO FLM 2OK OHM 1/8W 
R:FXU MET FLM 10.LK OHM 1 %  1 / 8 Y  



Replaceable Parts 

Table 6-3. Replaceable Parts 

See introduction to this section for ordering information 
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Scans by ArtekMedia O 2006 

Mfr Part Number 

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

0698-3156  
2 1 0 0 - 1 7 5 9  
0 7 5 7 - 0 2 9 0  
0 1 5 7 - 0 2 0 0  
0 7 5 7 - 0 1 9 9  

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

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

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

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

0 6 9 8 - 3 4 4 5  
0 6 9 8 - 3 2 4 3  
0 6 9 8 - 3 4 4 3  
0698-3243  
0 6 9 8 - 3 1 3 2  

0 7 5 7 - 0 4 6 6  
CB 8 2 4 5  
0 6 9 8 - 3 2 4 3  
0 6 9 8 - 3 4 4 0  
0 6 9 8 - 3 4 4 0  

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

0 7 5 7 - 0 4 6 4  
0 6 9 8 - 3 4 4 5  
0 7 5 7 - M 0 5  
0 7 5 7 - 0 4 6 1  
0 7 5 7 - 0 4 0 3  

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

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

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

0 6 9 8 - 3 M 4  
0 6 9 8 - 3 4 4 4  
0 6 9 8 - 3 4 3 3  
0 6 9 8 - 3 4 3 2  
0 6 9 8 - 3 4 3 3  

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

Mfr 
Code 

2 e4 e 0  
2 6 4 8 0  
2 8 4 8 0  
2 8 4 9 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 1  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

2 6 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 6 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 w @ O  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  

2 8 4 8 0  
0 1 1 2 1  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  80 
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  9 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  6 0  
2 8 4 8 0  

2 8 4 8 0  
Z M 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4  80 

Reference 
Designation 

2 1 7 s  2 4  
d l l k 7 5  
4 1 7 ~ 7 6  
6 1  7 k Z 7  
P l t h l n  

P 1 7 H L v  
b 1 7 ' 4 3 1  
P 1 7 h 3 2  
::7n33 
b 1 7 H 3 4  

1 1 7 ~ 5 5  
P l i 2 3 0  
: 17h? 5 
C 1 7 Y 3 7  
1 1 7 k 3 n  

6 1 7 h 7 Y  
C l 7 h 4 U  
b l l l  4 1  
L 1 7 R 4 2  
b 1 7 U 4 3  

b 1 7 H 4 4  
P 1 7 Y 4 5  
b 1 7 K 4 6  
A 1 7 8 4 7  
1 1 7 h 4 8  

P 1 7 K 4 9  
4 1 7 P 5 i l  
4 1 7 R 5 1  
0 1 7 K 5 2  
C 1 7 R 5 3  

b 1 7 K 5 4  
b 1 7 U 5 5  
b 1 7 h > b  
4 1 7 R 5 7  
l 1 7 h 5 b  

4 1 7 R 5 v  
P 1 7 k 6 l l  
i l i  k b l  
0 1 7 r t 6 2  
b 1 7 9 6 3  

C 1 7 h 6 4  
P 1 7 Y 6 5  
L l l H 6 6  
P 1 7 K 6 7  
L 1 7 L o l .  

L 1 7 h b ' r  
P 1 7 H 7 U  
0 1 7 - 7 1  
P 1 7 h 7 2  
4 1 7 9 7 3  

P 1 7 n 1 4  
b 1 7 h 7 5  
4 1 7 h 7 6  
b l l k 7 S  
8 1 7 H 7 4  

b 1 7 h f S  
L 1 7 ~ d 3  
4 1 7 N 3 1  
8171187 
) I 7 1 6 3  

b 1 7 h 8 4  
d 1 7 n . 3 5  
4 1 7  190  
P 1 7 i R 7  
3 1 I ~ t ( H  

d17h.is 
L17nYk) 
4 1 1 n 9 1  
dl7nY2 
1 1 7 x 9 3  

L l i . c Y 4  
b 1 7 d 3 5  
C l 7 n J o  
d17nc17 
P l l h 9 8  

Qty 

1 

9 

1 

HP Part Nurrlber 

O b 9 8 - 4 0 2 2  
5 7  5 7 - 5 4 4 2  
C 6 9 6 - 3 4 4 1  
P 6 c U - 0 G 8 5  
2 1 0 3 - 1 7 6 0  

0 6 $ 8 - 3 1 5 6  
2 1 0 0 - 1 7 5 9  
0 7  5 7 - 0 2 9 0  
0 7  Y l - l ~ l W 1  
0 7 5 1 - 0 1 9 9  

C 6 9 n - O C 8 5  
0 7 5 7 - 9 2 7 4  
0 7 5 4 - 0 4 2 1  
0 6 9 6 - 4 0 3 7  
6 ) h v h - 3 1 6 2  

00 '1s -3155  
07 5 7 - 0 4 4 1  
'>7 5 7 - 0 2 7 9  
0 7 5 7 - L a 3 4  
0 7 5 7 - 0 3 1 7  

b757-O1qP 
d 7  5 7 - 0 4 4 2  
0 6 9 8 - 3 4 4 1  
0 6 9 8 - 3 4 5 9  
0 6 9 8 - 3 0 3 2  

0 7 5 7 - 0 8 3 5  
0 6 9 8 - 3 2 6 6  
C 6 C E - 3 4 4 0  
0 6 9 8 - 3 4 4 7  
C.6@8-;266 

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

6 7 5 7 - 0 4 6 6  
i 3 6 8 3 - 8 2 4 5  
C t Y E - 3 2 4 3  
0 6 0 8 - 3 4 4 0  
0 6 9 8 - 3 4 4 0  

3 6 9 8 - C C 3 2  
G7 5 7 - 0 4 6 7  
0 6 9 8 - 3 4 3 9  
0 7 5 7 - 0 2 0 0  
O 6 9 R - 3 1 5 4  

C 7 5 7 - C 4 6 4  
0 6 9 8 - 3 4 4 5  
0 7 5 7 - n 4 n ~ ,  
6 7 5 7 - 0 4 6 1  
C 7 5 7 - 2 4 9 3  

0 6 9 6 - 3 4 4 4  
0 6 9 8 - 3 4 3 7  
0 7  5 7 - 0 4 5  8 
@t? f3 -3442  
0 7  57-01tO1 

07 5 7 - C 5 b u  
5 7 5 7 - O i 8 C  
O b 9 d - 3 1 5 4  
07 5 7 - 0 4 0 1  
0 6 9 6 - 3 1 3 2  

0 6 9 8 - 3 4 4 4  
0 6 9 8 - 3 4 4 4  
0 7 5 7 - 0 2 0 0  
P h u - 3 1 5 4  
0 5 5 3 - 4 4 4 -  

U b 9 6 - 3 4 4 4  
C 6 9 d - 3 4 4 4  
0 6 9 8 - 3 4 3 3  
~ 6 9 8 - 3 4 2 2  
0 6 9 8 - 3 4 3 3  

C 6 9 h - 3 1 5 4  
06°U-9( I34 
C 7 5 1 - J Z R b  
G b Y d - 5 i ~ 3  
0 7  5 7 - 3 4 4 2  

Description 

R:FXD MET F L M  5 K  OHM 1 %  1 / 8 Y  
R:FXD MET F L M  1D.OK OHM i% l / 8 W  
h:FXO MET F L M  2 1 5  OHM 1 %  1/PW 
R:FXD MET F L M  2.61K OHM 1 %  1 / 8 U  
R:VAR d u  5 K  OHM 5 %  TYPE V 1 U  

R:FXO ,iET F L Y  14.7K OHM 1 %  1 / 8 Y  
k:VAR 4 *  2K  OHM T Y P E  V lr 
R:FXII MET F L Y  6.19K OHM 1 %  1 / 8 *  
R:FXO *FT F L N  F.6iK OHM 1 %  1 / b W  
K:FXO MET F L Y  2 L 5 K  OHM 1 %  1 / 3 Y  

K : t X D  I t T  F L M  2.hlK OHM 1 %  1 / 8 U  
Q:'X3 M k T  i L 4  l .Z lK  OHM 1 %  l / 3 Y  
* :FXD MET F L M  6 2 5  OHM 1 %  1 / 8 *  
R:FXO YET F L M  *o.r OHM 11 l / 8 W  
K : t X U  MET FL:I 46.4K OHM 1 %  1 / 8 U  

P : t X D  1 4 t T  F L M  4.64K OHM 1 %  1 /8W 
R:FXD MET F L 4  8.256 OHM 1 %  1 /8W 
R:FXO MET F L M  3.16K OHM 1 %  1 / B U  
R:FXD MET F L M  5.b2K OHM 2 X  1 / 2 U  
h:FXu M t T  F L A  1.33K OHM 1 %  1 / 8 W  

K:FXD h t T  F L 1  21.5K OHM 1 %  1 / 8 U  
R:FXO MET F L M  1O.OK OHM 1% 1 / R Y  
R:FXS d t T  i L M  2 1 5  OHM 1 %  1 /8W 
R:FXD MET F L H  3 8 3 K  OHM l Z  1 / O U  
R:FXC r l t T  F L M  4 6 4  OHM 1 %  1/8W 

R:FXO MET F L M  6.61K OHM 1 %  1 /2W 
9 :FXD MET F L 4  2 3 7 K  OHM 1 %  1 /8W 
K : t X D  MET F L M  1 9 6  OHM 1 %  1 / 8 4  
R:FXD MET F L Y  4 2 2  OHM 1 %  1 / 8 *  
K:FXD YET F L 4  2 3 7 K  OHM 1 %  1/8W 

R:FXO MET F L d  3 4 8  O H q  1 %  1 /8W 
R:FXD MET F L Y  1 7 8 K  OIlM 1 %  11% 
R:FXO YET F L M  2 8 7  OHM 1 X  l / 8 U  
R:FXD MET F L 4  1 7 8 K  OHM 1 %  1 /8W 
R:FXO F L M  2 6 1  DHH 1 2  1 / 8 W  

R:FXD M t T  F L *  l l O K  OHM l X  1 / 8 U  
P:FXO CCMP 22OK OHM SI 1 / 4 h  
R:FXD YET FLY 1 7 8 K  OHM 1 %  1 /8W 
R:FXO WET F L M  1 9 6  OHM 1 4  1 / 8 Y  
P:FXD MET F L 4  1 9 6  OHM 1 %  1/8W 

R:FXD MET F L 4  46- CHY 1 %  1 /8W 
R:FXf l  YET F L b i  1 2 1 K  GHH 1 %  1/8W 
R:FXD M t T  F L 4  1 7 8  OHM 1 %  1 / t W  
P:FXO YET i L M  5.62K CHR 1 %  1 / 8 U  
R:FX[r '4bT F L 4  *.22K OHM 1 %  l / 8 W  

R : r X O  MET F L 4  9 0 0 9 K  CHM 1 %  i / b W  
R:FXD YET F L Y  34-3 OHM 1 %  l l 8 W  
R:FXO MFT FLI OHM 1% l / a h  
R:FXO MET FLtY 6 8 - 1 K  OHM 1 %  1 /8W 
R:FXD HFT F L Y  1 2 1  CHN 1 %  l / a #  

R:FXU MET F L Y  3 1 6  OHM 1 %  1 / 8 J  
R:FXO MET F L Y  1 3 3  OHM 1 %  1 /8W 
k:FXD P E T  F L Y  5 1 0 1 K  OHM 1 %  1 /8W 
K:FXU r i t T  + L Y  237 OHM 1 %  l l 8 W  
R:FXD M t T  F L Y  1 0 0  OHM 1 %  1 / 3 *  

k : b X U  1 E T  F L 4  5.62K OHM 1 %  1 / 8 U  
K:FXD MET F L i  1 K  OHM 1 %  1 / A H  
R:FXtJ t4ET FLM 4 . ~ 2 q  OHM 1 %  1 / 8 d  
R:CXD N c T  F L 1  1 d O  OHM 1 %  1 / 8 U  
R:FXD F L M  2 6 1  J H N  1 %  1 /8W 

R : t X O  YrT F L 1  3 1 6  OHM 1 %  1 /8W 
R: tXO M t T  F L q  3 1 6  PHM 1 %  l / 8 W  
R:FXO MET F L 4  5.62K OHM 1 9  1 / 4 U  
R:FXD M E T  FL i 4.2LK OHM 1 %  1 l e W  
R:FXd  * E r  t L d  3 1 6  CHM 1 %  1 /8W 

R:FXD M t T  F L Y  3 1 6  OHM 1 %  1 / 6 H  
K :FX3  i4ET r L 4  3 1 0  OHM 1 %  1 / 8 U  
R: tXO MET F L 4  28.7 CHr4 I% 1/8W 
9 :FXU MET F L 4  26.1 OHM 1 %  1 /8W 
R:FXD MET F L 4  2 6 - 7  CHM 1 %  1 /JW 

R:FXO MET F L +  4.22K OHM 11 1/8W 
R:FXL il,T F L i  2 - L Z K  OHY I f  1 / 3 d  
5:FXO 4 i T  F L 4  1 K  CHY 1 %  1/9W 
K:l-XU M t T  F L M  3.83K OHM 1 X  1/SW 
R:FXD MET F L Y  1O.UK OHM 1% 1 /8W 



Table 6-3. Replaceable Parts 

Replaceable Parts 
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Scans by ArtekMedia 63 2006 

Mfr 
Code 

2 8 4 8 0  
0 1 2 9 5  
0 1 2 9 5  
2 8 4  8 0  
2 8 4 8 0  

5 6 2 8 9  

5 6 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  

9 6 7 3 3 '  

5 6 2 8 9  
5 6 2 8 9  
2 8 4 8 0  

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
9 9 8 0 0  
2 8 4 8 0  

8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4  8 0  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  

28480 
2 9 4 e 0  
2 8 4 8 0  
2 8 4 8 0  
2 W 8 0  

Description 

K:l-XU # c T  F L d  2 1 5  OHM 1 %  l l 8 Y  
1C:TTL UUAO 2 - I N P T  NAND GATE 
1C:TTL UUAO 2- INPT NAN0 GATE 
BOARD A S 5 Y : S L l  MIXER 
C:FXU t L E C T  4 7  U F  1 0 %  6VDCh 

NOT U S E 0  
C:FXO CER 0.1 U F  +85-20% 50VDCW 
NOT U S E 0  
C:FXD CER 0.47 U F  +85-20% 25VOCU 
NOT USEC 

C:FXD CFR 0.C1 UF +60-20% IOOVOCY 
C:FXO CEK 0.1 U F  + 8 0 - 2 0 %  SOVOCY 
C:FXD LER 0.01 U F  + 8 0 - 2 0 %  100VOCb 
C:FXD MY 0.012 UF 1 0 %  200VOC3 
C:FXD MY 0 .01 i  U F  1 0 %  2OOVCCW 

C:FXO CER 5.47 U F  +80-20% 25VDCW 
C:FX3 CER 0.31 U F  + 8 0 - 2 0 %  100VDC3 
C:FXO CER 0.01 U F  + 8 0 - 2 0 6  100VOCY 
C:FXD L t k  5.1 UF +80-20% SOVDCW 
C:FXO ELECT 9 0  U F  + 7 5 - 1 0 %  15VOCU 

C:FXO CER 1 0 0 0  PT 2 0 %  lOOVDCW 
NOT U S E 0  
C:FXO CER 0.01 UF +00-20% lOJVDCY 
C:FXO ELECT 5 0  U F  +75-102 SOVOCW 
C:FXD ELECT 1 0 0  J l  + 7 5 - 1 0 %  SOVOCU 

C:FXD ELECT 50 U F  + 7 5 - 1 0 2  5OVOCW 
D I 0 D E : S I L I C C N  3OMA 7 0 Y V  
UIO0E:HUT CARRIER 
M1XER:OCUBLt BALANCE 
CUIL /CHOKE 47.0 UH 5 5  

CO1L:FXO RF l o  I I H  
CDIL /CHOKE 22.0 UH 1 0 %  
COIL /CHOKE 22.0 U'i 1 0 %  
COIL /CHOKE 18.0 U H  1 0 %  
COIL /CHOKE 22.0 UH 1 0 %  

TST4:SI  YPV 
TS1R:SI NPN 
TSTR:SI  PNP 
TSTR:SI  NPN 
TSTR:SI  PNP 

TSTR:SI PNP 
TSTR:SI PNP 
TSTR:SI PNP 
TSTR:SI PNP 
TSTR:SI PNP 

TSTR:SI  PNP 
TSTR:SI PNP 
TSTR:SI  PhlP 
TSTR:SI  NPN 
TSTR:SI  NPN 

TSTR:SI PNP 
TSTR:SI  PNP 
TSTR:SI  NPN 
TSTK:SI  PIrP 
TSTK:SI  PNP 

TSTR:SI  P'4P 
TSTK:SI PNP 
TSTR:SI PNP 
T S T k : S I  PNP 
R:FXO YET F L *  1.96K OHM 1 6  1 / 8 Y  

h:FXD YET F L 4  l c 4 6 K  OHM 1 %  i / b k  
R:FXD M t T  F L 4  1.96K OHM 1% i / 8 W  
R:FXO MET F L U  l o 9 6 K  CMM 1% i / b U  
R:FXO YET F L , I  1.96K OHM 1% 1/83  
R:FXO MET F L 4  1.9tK OHM 1 %  118W 

R:FXD MET FLY 1.96K OHE 1 4  1 / 6 #  
R:&XO MET F L 9  L Y 6 K  OHM 1 %  1 / 8 #  
K:FXD ME1 F L I  1J.PK 0k114 i$ ! / 6 h  
R:FXLl MET F L 4  10.3K OHM 1 %  1/8W 
R:FXD McT F L 4  1C.OK OHrt il 1 / b Y  

P:FXfl MET F L I  1 0 e O K  OHM 1 %  l l 8 d  
R:FXD NET FLM Ib.DK UHM 1 %  1 / 8 Y  
K:FXO MET F L Y  10.OK OHM 1 4  1 /8W 
R:FXD MET FLM 10.OK OHM 19 1/8W 
S:FXU NET i L 4  1U.OK OHM iX 1 / 8 Y  

Reference 
Designation 

6 l 7 R Y V  
b17(11 
C 1 7  U.2 
6 1 8  
t l 8 C l  

b l 8 C 2  
41RC3 
41UC4 
b1.1C5 
11UC-5 

b l o c 7  
t l R C 8  
1 1 8 C 9  
6 1 8 C 1 0  
b 1 B C l l  

P l l ( C 1 2  
b 1 8 C 1 3  
b l H C 1 4  
C l H C l 5  
d l 8 C 1 6  

b 1 8 C 1 7  
b 1 8 C 1 8  
b 1 8 C 1 9  
b l R C 2 O  
6 1 R C Z l  

b 1 8 C 2 2  
P l H C R 1  
l l R C R 2  
L117El 
1 1 8 L l  

L l R L Z  
1 1 4 L 3  
b 1 8 L 4  
t l 8 L 5  
t l S L 6  

6 1 9 0 1  
8 1 8 0 2  
b l R 0 3  
6 1 8 0 4  
1 1 8 0 5  

A 1 6 0 6  
b 1 8 0 7  
6 1 8 0 8  
d l 8 0 9  
b l R 0 l O  

t l H U l l  
b l R U l 2  
6 1 8 0 1 3  
4 1 8 0 1 4  
d l R 0 1 5  

111 iU16 
b l H 0 1 7  
b l b U l 8  
b l H u 1 9  
1 1 8 0 2 0  

6 1 8 0 2 1  
P I 8 0 2 2  
b l H U 2 3  
6 1 8 0 2 4  
1 1 8 R 1  

A l H R 2  
b l a h 3  
1 1 8 5 4  
1 1 H K 5  
P l A R 6  

b l 8 R 7  
6 l S h R  
t1Ht?\)  
t l 8 N 1 0  
b l P N l l  

6 l R R l Z  
P l U R 1 3  
P l H K 1 4  
b 1 8 R 1 5  
P l 8 h l o  

Mfr Part Number 

0 6 9 8 - 3 4 4 1  
S N 7 4 0 0 N  
S N 7 4 0 0 N  
0 9 6 6 0 - 6 0 0 1 5  
0 1 8 0 - 3 7 0 4  

5 C 5 0 8 I  S-CML 

5C1187S-CML 

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
5C50BIS-CML 
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
1 9 2 P  12392-PTS 
1 9 2 P  12392-PTS 

5C1187S-CML 
C 0 2 3 F l O l F 1 0 3 L S 2 2 - C O H  
C O 2 3 F l O l F 1 0 3 Z S Z Z - C O H  
5 C 5 O B I  S-CML 
30D906G015CC2-OSM 

8 1 0 4 0 X 1 0 2 M  

C 0 2 3 F l O l F 1 0 3 L S 2 2 - C D H  
300506G050ODZ-OSM 
0 1 8 0 - 1 8 1 9  

300506G050002-OSM 
F O G 1 0 8 8  
1 9 0 1 - 0 5 1 8  
1 0 5 3 4 C  
9 1 0 0 - 1 6 2 9  

9140-0114 
9 1 4 0 - 0 1 7 9  
9 1 4 0 - 0 1 7 9  
1 5 3 7 - 4 2  
9 1 4 0 - 0 1 7 9  

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

2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  

2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 3 5 6 3  
2 N 3 5 6 3  

2 N 4 2 5 0  
2 N 4 2 5 0  
2 N 3 5 6 3  
2 N 4 2 5 0  
2N-5250 

2 N 4 2 5 0  
2 N 4 2 5 0  
i N 4 2 5 3  
2 N 4 2 5 0  
O b Y I - 0 ~ 8 3  

0 6 9 8 - 0 0 8 3  
0698-0083 
0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  

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

0 7 5 7 - 0 4 4 2  
0757-13442 
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  

HP Part Number 

O t 9 8 - 3 4 * 1  
1 8 2 0 - 0 0 5 4  
1 0 2 0 - 0 0 5 4  
0 8 6 6 ! 3 6 0 0 1 5  
0 1 8 0 - 1 7 0 4  

0 1 5 0 - 0 1 2 1  

0 1 6 0 - 0 1 7 4  

C 1 6 F - 2 0 5 5  
0 1  5 0 - 0 1 2 1  
0 1 6 0 - 2 5 5 5  
0 1 6 0 - 0 3 0 1  
0 1 6 0 - 3 3 0 1  

0 1 6 0 - 0 1 7 4  
0 l o O - 2 0 5 5  
3 1 6 0 - 2 0 5 5  
G i 5 C - G I 2 1  
0 1 8 0 - 2 2 1 4  

0 1 6 0 - 2 3 2 7  

0 1 6 0 - 2 0 5 5  
0 1 8 0 - 0 1 4 1  
01 80-1  8 1 9  

0 1 8 0 - 0 1 4 1  
1 9 0 1 - 0 0 4 0  
1 9 0 1 - 5 5 1 8  
1 0 5 3 4 C  
9 1 0 0 - 1 6 2 9  

9 1 4 0 - 0 1 1 4  
9 1 4 0 - 0 1 7 9  
9140-0179 
9 1 0 0 - 1 6 2 1  
9 1 4 0 - 0 1 7 9  

1854-OC92 
1 8  54-GO52 
l f  5 1 - 0 0 5 0  
1 6 5 4 - 0 0 8 7  
1 6 5 3 - 0 0 6 6  

1 8 5 3 - 0 0 6 6  
1 8 5 3 - 0 0 6 6  
1 8  5 3 - 0 0 6 6  
1 8 5 3 - 0 0 6 6  
1 8 5 3 - C C 6 t  

1 8 5 3 - 0 0 6 6  
1 8  53-GO66 
1853-CCfh  
1 8  54-OC92 
1 8  5 4 - 0 0 9 2  

1 8  5 3 - 0 0 6 6  
1 8 5 3 - 0 0 6 6  
1854-OC92 
1 8  53-GO66 
1 8  5 3 - 0 6 6 6  

1 9 5 3 - 0 6 6 6  
1 8 5 3 - U 0 6 6  
1 8 5 3 - C 0 6 6  
1 8  5 3 - 0 6 6 6  
0 6 9 8 - O P 8 3  

0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  
0 6 9 8 - 0 0 8 3  
( r6Q8-0083 
~ 0 9 8 - U ( i J 3  

0 6 9 8 - 9 0 8 3  
0 6 3 8 - 0 0 8 3  
0 7  5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 '  

6 7  5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
07 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7  57-04+2 

Qty 

1 

1 



Replaceable Parts 
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Scans by ArtekMedia O 2006 

Mfr 
Code 

28480 
28480 
28480 
28480 
01121 

01121 
01121 
284 80 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28430 
284 80 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
2%e0 
28480 
23480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
2 M 8 0  
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
23480 
28480 
28480 
28480 

28480 
23480 
28480 
28480 
28480 

28480 
38480 
28.580 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

281)SO 
28480 
284 80 
284e0 
28480 

28480 
01295 
01295 
012S5 
28480 

Description 

R:FXD MET FLM 352K OHM 1% 1/8Y 
n : f X O  MET F L M  20UK CHM 1% 1/83 
R:FXO PET F L *  133K U d M  1% 1/8w 
R:TkO PIET FL'4 4Y.9K OHM 1% 1/83 
Q:FXD CCMP 3.9 MEGOhM 5% 1 /43  

K:FXD CUMP 2 MkGOHM 5% 1/4W 
R:FXD CCMP 1 MEGOiiM 5% 1/4Y 
R:FXO * t T  F L Y  500K OHM 1% 1/8Y 
R:FXD PET F L ' I  1.9C.K UUH 1% l / B N  
h:FXD MET FLM 10.0% OHM 11 1/83 

R:FXD MET F L Y  5.62K OHM i% i /8M 
R:FXO MET F L Y  4.22K OHM 1% 1/8Y 
R:FXD XET F L Y  196 OHM 19  1 /83  
R:FXD MKT F L 4  4.2iK OHM 1% 1/BY 
R:FXD M t T  F L 1  316 OHM 1% 1/83 

P:FXD MET FL'4 316 CHM 1Z 1/84 
R:FXD MET F L Y  1.96K OHM 1% l / 8 U  
'I:FXD I I K T  F L I  10oCK U d M  11 1/83 
R:VAR CEhMET 5OU OHM iO% L I N  1/2W 
R:FXD MET F L 4  4.64K OHM 1% 1/83 

h : F X L  ~ I L T  c L i 4  4b+ OHM 1% 1/8Y 
R:FXD MET F L Y  1.96K OHM 1% 1/8Y 
% : i X 3  MET F L U  10.5K OHM 1% 1/8W 
R:VAK CERMET 50U OHM 1CX LLN 1/23 
C:FXU MET F L Y  5.36K OHM 1% 1/8Y 

%:FX3 #fT F L M  r.50K OHM 1X 1/8Y 
h:FXD YET FL* 10.JK OHM 1% 1/8Y 
R:FXO MET F L Y  6.lrK OHM 1% 1/8Y 
K:FXD MET F L U  82.5 OHM 1% 1/83 
K:tXD MET F L U  90.9 OHM 1% 1/8U 

K:FXO MET F L U  82.5 OHM 1% 1/8W 
R:kXD YET F L Y  1.96K OHM 1% 1/83 
R:VAR CERMET 1K OHM 10% L I N  1/2W 
R:FXD N L T  FLM 10.uK OHM 1% 1/83 
R:VAR CERMET 1K OHM 10% L I N  1/23 

h:l-XD 4'4tT F L q  7.50K OHM 1% 1/8Y 
R:FXD M t T  F L Y  1.96K OH4 1% 1/83 
K:FXO UET F L I  1G.OK OHM 1% 1/8W 
R:VAP F L M  20GO OHM 10% L I N  1 /2*  
%:FXO NET F L 4  9.09K UHM 1% 1/8U 

R:FXD ,MET FLM 51.i OHM 1% 1/8W 
I : F X D  M t T  F L Y  3o87K OHP 1% 1/8Y 
R:FXO MET F L 4  2.87K OHM 1% 1/8W 
R:FXD MET F L 1  loQ6K OHM 1% 1/9H 
9:FXD YET F L Y  10.CK OHM 1% 1/83 

A:VhK F L M  2000 OHM 10% L I N  1/2W 
9:FXD MET F L Y  12o lK  OHM 1% 1/83 
R:FXD MET FL'4 348 OHM 15 1/83 
R:FXO HET F L 4  511 OHM 1% 1/8d 
R:FXD MET F L U  1.96K OHM 1% 1/83 

R:FXD MET F L Y  1O.OK OHM 1% 1/8W 
R:VAR F L h  5K U H h  1b% L I N  1/LH 
R:FXD MET F L 4  17.8K OHM 1% 1/33 
R:FXO MET FLY a.25~ OHM 1% 1/63 
R:FXO MET FL '4  3.lhK OHM 1% 1/03 

R:FXD MET F L n  1.56K OHM 1% l/UN 
R:FXD M t T  l-LM l0.UK OHM i'Z 1/83 
R:VAK CERMET 1JK CHM 10% L L N  1/2N 
R:FXD MET F L 4  34.3K dHM 1% L/d* 
R:FXD MET F L Y  750 CHM 1Z 1/04 

P:FXD MFT FLY 137 CVM 1% 1/BU 
K:FXD YET F L Y  2.ClK CAM 1Z 1/83 
R:FXD YET F L U  237 OHM 1% ? /Ed  
R:FXD MET FLM 9.G5K OHM 1% 1/83 
R:FXO MET F L Y  464 OHM l b  1/8H 

R:FXU MET F L Y  ? -h lK  OHM 1% 1/93 
R:FXD NET k L M  46* OHM 1% 1/83 
5:FXD NET F L U  196 CHM 1% 1/83 
R:FXD MET F L Y  215 OHM 1% 1/83 
R:FXO d t l  F L > q  I K  OHM 1% 1/UW 

R:CXD MET F L 1  100 UHM 1% 1/83 
1C:TTL UUAO 2-INPT NAYU GATE 
1C:TTL QUA0 2 - I N P T  N4ND GATE 
1C:TTL BCO TO. DEC. DECODER 
8OAKd 4SbY:SL* U S L I L L A T O R  

Mfr Part Number 

0757-0479 
0757-W72 
0757-0465 
0698-3228 
t 8  3955 

CB 2055 
CB 1055 
0698-3263 
0698-0083 
0757-0442 

0757-0200 
0698-3154 
0698- 3440 
0698-3154 
0698-3444 

0698-3444 
0698-0083 
0757-OW2 
2100-2574 
0698-3155 

0698-0082 
0698-0083 
0757-0442 
2100-2574 
0698-3258 

0698-0083 
0757-0442 
0757-0290 
0757-0399 
0757-0400 

0757-0399 
0698-0083 
2100-2633 
0757-0442 
2100-2633 

0757-0440 
0698-0083 
0757-0442 
2100-2521 
0757-0288 

0757-0394 
0698-3151 
0698-3151 
0699-0083 
0757-0642 

2100-2521 
0757-0444 
0698-3445 
0757-0416 
0698-0083 

0757-0442 
2100-2489 
0698-3136 
0757-0441 
0757-0279 

0698-0083 
0757-0442 
2100-2522 
0757-0123 
0757-0420 

0698- 3442 
0698-0085 
0698-3442 
0757-0288 
0698-0092 

0698-0085 
0698-0082 
0698-3440 
0698-3441 
0757-0280 

0757-0401 
SN74OON 
SN7400N 
SN7442N 
'38660-60017 

Qty 

1 

Reference 
Designation 

blHh17 
:1PC:R 
blhK19 
bldhZU 
t l R h 2 l  

Pli iR22 
PlHH23 
blHH24 
b18K25 
blAU26 

118ti27 
b18k78 
b1HhZi. 
LlRh3D 
blRK31 

PI84337 
61AK33 
418x34 
P ldk35 
b1R936 

C18937 
bloG38 
t19r139 
t lBK40 
PlaR41 

6 1.).*42 
b lLn43 
b l 8 ~ 4 5  
blHK46 
61RC47 

blUR48 
b1Rk49 
blRH49 
PlYY50 
bldA51 

blHk52 
blHK53 
PlRR.54 
b111K55 
411d50 

t l l (K57 
4 1  1'158 
Plan59 
b1aKbO 
P18k61 

Pl8H62 
LlHRc3 
D1R904 
blHH65 
bl8Rbb 

blPc.57 
A l l P b d  
4 1  ,it69 
bloK7C 
b i d n r l  

P l d * 7 ~  
f lRe73 
b l4h74 
i l C n I 5  
P1 1916 

L13,\77 
b1Lh7H 
b l a n 7 r  
blPItAO 
l f lhRPl  

P l n ~ R 7  
Pla*r(3 
bl i lKd4 
bldhH5 
biuaH6 

blHhd7 
PlRUl 
PI8112 
bIAIJ3 
PI' .  

HP Part Number 

0757-Ca 79 
C; 57-04?> 
0757-0465 
Ct4b-;i26 
~083-3755 

0683-2055 
06b3-1055 
6058-3263 
0698-GO83 
07 57-0442 

~ 7 5 7 - 0 2 0 0  
0698-3154 
0698-3440 
0698-3 154 
Cb48-3444 

0698-3444 
0094-0083 
07 55-644i 
2100-2574 
0698-3155 

LbFL-CCC; 
Lb9E-OC83 
07 57-0442 
2100-2574 
0658-3258 

0693-3083 
67 57-6442 
6757-OirG 
0757-0399 
07 57-0400 

0757-0399 
069H-00R3 
Z1C?-2033 
C757-0442 
2100-2633 

3755-0445 
0698-0083 
07 57-0442 
21 C0-2521 
0757-028P 

0 7 57-0394 
3tF0-3151 
0698-31 5 1  
06 48-0083 
C757-0442 

2100-2521 
C7 57-0444 
069fi-3445 
0757-0416 
Cb08-J033 

07 57-0442 
2100-2481, 
Cu97-313h 
0757-044 1 
0757-027; 

C65g-CCE; 
67 5'-0442 
21OC-2522 
0757-0123 
0757-n420 

~ 6 9 5 - 3 4 4 1  
J6 >L!-1305 
06?)F-9442 
0757-0286 
0693-0082 

069H-0085 
C698-0C82 
0b9C- 3445 
C698-3/r41 
~ 7 5 7 - 0 2 8 0  

3 157- 5401 
1620-OC 5 4  
1 H  2O-OC54 
l h  21 -0214 
OL66b-60017 



Model 86608 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 
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Scans by ArtekMedia O 2006 

Mfr Part Number 

3 0 0 2 0 6 6 0 5 O C C 2 - O S M  
300506G025CC.2-DSH 
5 C 5 0 8 I S - C M L  
1 5 0 0 2 1 6 X 9 0 1 5 8 2 - O Y S  
0 1 6 0 - 0 9 4 5  

5 C 5 0 8 I  S-CML 
3 0 0 9 0 6 G 0 1 5 C C 2 - O S M  
5 C 1 1 8 7 5 - C M L  
C 0 2 3 F  1 0 l F 1 0 3 Z S 2 2 - C O H  
1 9 2 P 1 0 3 9 2 - P T S  

0 1 6 0 - 2 2 2 0  
1 9 2 P 1 0 3 9 2 - P T S  
3 0 1 - 0 0 0 - S Z H O - 3 3 9 C  
6 0 1 P E  S T Y L E  1 
3 0 0 2 0 6 G 0 5 0 C C 2 - D S M  

300106G05OC82-OSM 
6 0 1 P E  S T Y L E  1 
0 1 2 1 - 0 0 5 9  
R D U l S F l O l J 3 C  
3 0 1 - 0 0 0 - S 2 H O - 3 3 9 C  

301-0OO-S21-10-339C 
C O Z J F l C l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F  1 0 1 F 1 0 3 Z S Z 2 - C O H  
C 0 2 3 F l O l F 1 4 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  

C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
D M 1 5 F 1 3 1 J - 3 0 0 V  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
0 1 6 0 - 2 2 0 2  
R D M 1 5 E 4 3 0 J 3 C  

0 1 8 0 - 0 2 2 9  
1 9 2 P 4 7 2 9 2 - P T S  
1 9 2 P 3 9 3 9 2 - P T S  
R D M 1 5 F l O l J 3 C  
F D G 1 0 8 8  

F O G 1 0 8 8  
F O G 1 0 8 8  
F D G 1 0 8 8  
F O G 1 0 8 8  
F D G 1 0 8 8  

F D G 1 0 8 8  
F D G 1 0 8 8  
F D G 1 0 8 8  
F O G 1 0 8 8  
F D G 1 0 8 8  

I N 5 1 4 8  
I N 5 1 4 7  
F D G 1 0 8 8  
F D G l O 8 8  
F D G 1 0 8 8  

9 1 0 0 - 1 6 2 9  
1 5 5 - 1 0 1 K  
9 1 0 0 - 1 6 2 9  
9 1 0 0 - 1 6 2 9  
1 5 s - 8 2 1 K  

LFSWO70 
9 1 4 0 - 0 1 7 9  
9 1 4 0 - 0  1 7 9  
9 1 0 0 - 1 6 1 1  
9 1 0 0 - 1 6 1 1  

2 N 3 5 6 3  
2 N 3 5 6 3  
21.13563 
2 N 5 2 4 5  
2 N 5 1 7 9  

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

Mfr 
Code 

5 6 2  8 9  
5 6 2 8 9  
5 6 2  89 
5 6 7 8 9  
2 W 8 0  

5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

2 8 4 8 0  
5 6 2 8 9  
7 2 9  82 
84411 
5 6 2  8 9  

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

7 2 9 8 2  
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 b 2 8 9  

5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

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

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

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

0 4 7 1 3  
0 4 7 1 3  
0 7 2 6 3  
0 7 2 6 3  
0 7 2 6 3  

2 8 4 8 0  
8 2 1 4 2  
2 8 4 8 0  
2 8 4 8 0  
8 2 1 4 2  

7 3 8 9 9  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  
8 0 1 3 1  

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

Reference 
Designation 

b 1 9 C 1  
4 1 Y L 2  
b 1 9 C 3  
P I X 4  
P l Y C 5  

P l y (  6 
d 1 9 C 7  
b l 9 L A  
l 1 ~ ~ ~ 9  
b l Y L 1 0  

b l Y L l l  
d l q L l L  
P 1 4 L 1 3  
L 1 4 C 1 4  
b191-15 

4 1 9 6 1 6  
P 1 9 C 1 7  
d 1 9 L 1 8  
A l Y L 1 9  
b i Y I ~ ( 1  

Aic11,21 
4 1 y C 2 2  
P 1 9 C 2 3  
4 1 V C 2 4  
b 1 V L 7 2  

b l V t . 2 6  
b L r ~ 2 f  
L l r L 2 h  
b 1 9 C 2 9  
Pl .3L3u 

P l ' J L 3 1  
d l z L 3 ~  
P 1 9 C 3 3  
d 1 4 C 3 4  
4 1 9 C 3 5  

b 1 9 ~ 3 6  
4 1 9 C 3 7  
b l q C 3 H  
4 1 Y C 3 4  
A l S L k l  

b 1 Y L H Z  
AlYl.H3 
A 1 9 f  24 
b 1 9 L R 2  
41YCRO 

bAVLR 7 
DlCC,,.P 
P 1 9 c H V  
b i ' 3 ~ h . L  
P i Y ~ h l i  

A l r i l . H l 2  
8 1 9 C R 1 9  
A l 9 C R 1 4  
Dl . ) (  R 1 5  
b 1 3 C K l o  

b l Y L 1  
A 1 9 L 2  
b l 9 L 3  
P l Q L Y  
d l V L 5  

b 1 3 L b  
P 1 9 L T  
4 1 4 L h  
A 1 9 L 9  
b l 9 L 1 0  

A 1 9 3 1  
P l 4 d 2  
L 1 9 0 3  
P I 9 4 4  
4 1 9 0 5  

.1Vuo  
D l 9 0 7  
b1LOR 
4 1 9 0 9  
b l L 0 1 0  

Oty 

1 

1 

1 
1 

i 

1 

- 

1 

HP Part Number 

' 7 1 8 i l - 2 0 4 q  
C 1 8 0 - 0 0 5 8  
(11 5 0 - 0 1 2 1  
0 1 8 ~ - 0 2 2 8  
0 1  5 0 - 0 9 4 5  

0 1 5 3 - 0 1 2 1  
0 1 J 0 - 2 2 1 4  
0 1 6 0 - 3 1 7 4  
5 1 6 0 - 2 0 5 '  
5 1 6 U - L l b l  

O ~ ~ L - Z L L U  
0 1 6 0 - 0 1 6 1  
0 1 6 J - 0 3 8 6  
* 1 7 0 - l > C 8 2  
0 1  9'l-QW-9 

0 1 8 0 - 0 1 8 3  
0 1  7 0 - 0 0 8 2  
G 1 2 1 - 0 0 5 9  
O l h ' l - 2 1 0 4  
r ~ l b u - 0 3 a o  

2i 6 3 - 5 3 d 6  
01 6 0 - 2 C 5 5  
3 1 6 0 - 2 C 5 5  
0 1 6 6 - 2 0 5 5  
0 1 5 0 - 2 0 5 5  

G1br1 -2055  
6 ' 6 9 - 2 i 5 5  
0161 ' -2055  
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  

0 1 6 0 - 2 C 5 5  
C14Ci -0195  
C 1 6 3 - 2 C 5 5  
0 1 6 0 - 2 2 5 2  
0 1 6 U - 2 2 0 0  

0 1 8 C - 0  2 2 7  
0 l b L - U 1 5 7  
0 1 6 0 - 0 1 6 4  
0 1 6 0 - 2 2 0 4  
l Q 0 1 - O D 4 J  

1 4 0 1 - 0 0 4 5  
19 J 1 - 0 0 4 J  
1 P J l - U 0 4 J  
1 9 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 0  

l q O 1 - 0 0 4 0  
1 9 0 1 - 0 5 4 J  
1901-00411  
1731-3?' t0 
1 9 3 1 - 2 ? 4 3  

0 1 2 2 - 0 2 6 3  
E! 2 2 - 0 2 6 1  
1 ~ ~ 1 - 0 ~ ~ 0  
1 9 0 1 - 0 0 4 0  
1 '101-3G4C 

9 1 0 6 - 1 6 2 9  
9 1 0 0 - 2  5 6 2  
O 1 F 0 - 1 6 2 9  
q l C 1 O - 1 6 2 9  
9 ? 0 0 - 2 5 7 2  

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

1 9 5 4 - 3 0 9 2  
1 8  5 4 - 3 0 9 2  
:'-i.-3r??2 
l e  5 5 - 0 0 R 1  
1 8 5 4 - 0 3 4 5  

1 3 5 3 - 7 3 5 3  
1 5 5 3 - d o 5 0  
1 8 5 4 - O G 9 2  
1 8 5 4 - 0 0 9 2  
1 8 5 4 - 0 0 2 2  

Description 

C:FXO E L E C T  2 0  U F  +75-10% 5bVDCU 
C:FXO A L  ELECT 5 0  U F  + 7 5 - 1 0 9  25VOCW 
L : e X D  CER 0.1 U F  +8@-20% 5OVOCW 
C:FXD ELECT 2 2  U F  1 0 %  15VGCU 
C:FXD MICA 9 1 0  PF 5 %  

C:FXD C t R  u.1 U F  +U0-20% 50VDLW 
C:FXD E L E C T  9 0  U F  + 7 5 - 1 0 %  1 5 V O C d  
C:FXO CER 0.87 U F  + 8 0 - 2 0 %  25VUCY 
L :FXD CZR 0.01 U F  + d o - 2 0 %  lO0VDCW 
C:FXD MY IJ.LII U F  1 0 %  2 0 0 V C C d  

C:FXD N l C d  i i J S  P F  3% 3 0 0  V 
C:FXD MY G a o l  U F  1 0 %  i O G V C C d  
Z:FXD CEP 3.3 T O  0.25 P i  SOOVDCW 
C : F X J  MY 3.OlUF 2 3 %  S J V D C d  
C : F W  FCFCT 7 0  U F  +75-:OX 5r3VDCU 

C:FXD A L  ELECT 1 0  U F  +75-1CX 50VOCY 
C : t X D  MY 3.01UF 2 3 %  50VOCW 
L :VAR CER 2 -8  P F  300VOCW 
C:FXO M l C 4  l 0 0 P F  5 %  
L:CXD C t R  3.3 T O  0.25 P F  SOOVOCW 

C:FXU L t K  3.3 TO 0.25 P F  500VDCW 
C:FXD CEK 5 - 3 1  U F  + 8 0 - 2 0 %  lOOVOCY 
C : r X D  CEK 0.01 U F  + 8 0 - 2 3 %  lOOVOCW 
C:FXb CEH u o D l  U F  +80-20: l J3VDCW 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  lO0VOCW 

C:FXU L k K  0.01 U F  + 8 0 - 2 0 %  1 0 0 V J C U  
C:FXD CEH 0.01 U F  + 8 9 - 2 0 %  lOOVDCY 
C:FXD CER 0.01 U F  + 8 0 - 2 0 %  lODVOCY 
C :FXO CER 0.01 U F  + 8 0 - 2 0 %  lOOVOCW 
C:FXD CER J.51 U F  + 8 0 - 2 0 %  L03VOCW 

C:FXD C t K  0.01 U F  + 8 0 - 2 0 %  l30VDCW 
C:TXD A I C A  1 3 0  P i  5 %  300VCCW 
C :FXD CER 0.01 U F  + E D - 2 0 1  lOOVDCW 
C:FXD M I L A  7 5  PF  5 %  
C:FXD HJ-A r 3  9~ 5 %  

C:eXD i L t C r  3 3  U F  1 0 %  l0VOCW 
C:FXC h1Y 0.0047 U F  1 0 %  200VCCW 
C:FXO # Y  c.031 UF 10% ZOOVPCU 
C:FXD MICA l O O P F  5% 
0 I O D E : S I L I C O N  3 0 M A  3 O k V  

n I 0 D E : S I L I C G N  3GHA 30WV 
O I D D t : S I L I C 0 N  30MA 30WV 
D 1 J U L : S l L I C O N  30MA 3 0 M V  
D I O 0 E : S I L I C O N  30MA 30WV 
U I 0 U L : S I L I C O h  3 0 M A  3 0 d V  

D I O 0 E : S I L I C O N  3 0 U A  30WV 
D I O 0 E : S I L I C O N  3 0 H A  3 0 H V  
D I 0 0 E : S I L I C G h  30MA 3OUV 
D I ~ 0 E : S I L I C O t d  3 0 M A  3 O d V  
n l P 0 E : S I L I C G N  3 0 X A  3 U # J  

C:VOLTAGE VAR 4 7  P F  1 0 %  6 0 w V  
C:VOLTAGE VAR. 3 9  PF  iC% 60VOLW 
0 I C C E : S I L I C G N  3 S M d  3OUV 
D I 0 D E : S I L I C O N  3CMA 30hV 
3 1 0 G E : S l L I C O N  30MA 3OWV 

C O I L / C H O K E  47.0 U H  5% 
1NOUCTOR:SHIELJED 1 0 0  UH 1 0 %  
C O I L / C H O K E  47.0 U H  5 %  
C O I L / C H G K t  47.0 011 5% 
INOUCT0R:SHIELOED 8 2 0  U H  1 0 %  

IN0UCTOR:FXO 0.73 U H  5 %  
C O I L / C H C K E  22.C J H  1 3 %  
C C I L / C H C K E  22.0 U d  1 0 %  
CD1L:FXD 0.22 U H  1 0 %  
CG1L:FXD 0.22 UH 2 0 8  

T S T R : S I  NPN 
TSTR:S I  NPN 
faTS:S !  NPtJ 
TSTR:S I  F E T  
TSTR:S I  NPN 

T 5 T R : S I  P d P  
TSTR:S I  PNP 
T S T K : S I  NPN 
TSTR:S I  NPN 
TSTR:S I  N P N  



Replaceable Parts 

Table 6-3. Replaceable Parts 

See introduction to this section for ordering information 

6-44 

Scans by ArtekMedia O 2006 

Mfr Part Number 

0 6 9 8 - 3 1 3 2  
0698-3&2 
2 1 0 0 - 1 7 6 0  
0 7 5 7 - 0 4 5 8  
0 6 4 8 - 3 4 3 7  

0 7 5 7 - 0 4 6 0  

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

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

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

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

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

0 6 9 8 - 3 2 6 6  
0 6 9 8 - 0 0 8 2  
0 7 5 7 - 0  
0 6  98- 3 6 5 9  
0 6 9 8 - 3 1 6 2  

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

CB 8 2 4 5  
0 6 9 8 - 3 2 4 3  
0 6 9 6 - 3 4 4 6  
0 6 9 8 - 0 0 8 2  
0 7 5 7 - 0 2 0 0  

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

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

0 6 9 8 - 3 4 4 7  
0698-3447 
0698-0082 
0 6 9 8 - 3 4 4 4  
0 6 9 8 - 0 0 8 2  

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

0 7 5 7 -  0 2 9 4  
0 6 9 8 - 3 4 4 3  
0 7 5 7 - 0 2 8 9  
0751-0274 
0 7 5 7 - 0 4 0 1  

0 6 9 8 - 3 1 5 3  
0757-0401 
08660-60021 
36D362G040A82B-OOB 
3 2 D 1 8 3 G 0 1 5 8 8 2 8 - 0 0 8  

Mfr 
Code 

2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4  8 0  
2 8 4  BO 
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
284FJO 
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 3 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 6 0  
2 8 4  8 0  

0 1 1 2 1  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 1 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 % 0  
2 8 4  8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 1 e O  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
5 6 2 8 9  
5 6 2 8 9  

Description 

R:FXD F L M  2 6 1  OHM 1% 1/8W 
R:FXD M t T  F L 4  2 3 7  CHM 1 %  1/8W 
R:VAR kW 5K OHM 5 %  T Y P t  V li 
R:FXD MET F L H  51.1K OHM 1 %  1 / 8 U  
R:FXO MET FLM 1 3 3  OHM i% 1/8W 

R:FXD MET F L U  61.9K OHM 1 %  1 / 8 U  
NOT USED 
R : i X 3  MET F L N  68.1K OHM 1 %  1 /8W 
R:VAP L I W  2 K  GHM 5 %  T Y P t  V 1 U  
9:FXD MET F L d  6 e 8 1 K  OHM 1 %  1/8W 

R:FXO MET FLM 5.026 OHM 1 %  1 /8W 
9:FXD M k i  FLM 1 6 2  OHM 1 %  1 / 8 H  
R:FXb MET F L U  90.9K OHM 1 %  1/8W 
R:FXO YET 1C.3K OHM 1 %  1 / R Y  
R:FXD MET F L M  1 7 3  OHM 1 %  1 / R d  

9:FXD M5T FLM 1 2 1 K  UHM 1 %  1 / 8 i  
R:FXD MET F L 4  1 9 6  OHM 1% 1 / 8 Y  
R:FXO MET F L P  1 1 3 K  OHM 1 %  1/8W 
R:FXO MET FLM 5.626 OHM 2 %  1 /2W 
R:FXO F L M  2 6 1  OHM 1 %  1 /8W 

K:FXD MET FLM 1 7 8 K  CHM 1 %  1/8W 
K:FXD MET F L M  2 8 7  UHM 1 %  1 / 8 d  
k:FXD MET FLM 8.256 OHM 1 %  1/8W 
9:FXD MET FLM 1 9 6  OHM 1 %  1/8W 
R:FXD MET FLM 1 7 8 ~  CHM 1 %  1 / 8 ~  

R:FXD MET FLM 3 1 8  CHM 1 %  1 1 8 U  
R:FXD MET F L H  3.16K OHM 1 %  1 / 8 U  
R:FXD YET F L N  2 3 7 K  UhM 1 %  1 / 8 Y  
R:FXD MET FLM l G o O K  OHM 1 %  1 /8W 
R:FXC NET FLM 4 2 2  OHM 1 %  1 / 8 Y  

R:FXD MET FLM 2 3 7 K  OHM 1 %  1 / 8 Y  
R:FXD NFT F L Y  * t f  CHN 1 %  1 / 6 4  
? : i X J  MET F L ?  12.1K OHM 1 %  1 / 8 U  
8:FXD PET F L 4  3 e 3 K  O d h  1 %  1 / 8 k  
R:FXO MkT FLM 4 6 - 4 6  OHM 1 %  1 / 8 Y  

R:FXD MET FLM 19.6K OHM 1 %  i / 8 U  
R:FXD h E T  F L U  9.69K OHM 1 %  1/8W 
8:FXD MET FLM 4.64K OHM 1 %  1/8W 
R:FXD MET F L U  1.33K OHM 1 %  1 / W  
k:FXD MET FLM l0.OK OHM 1 %  1/8W 

K:FXU CGNP 8 2 0 K  OHM 5 %  1 / 4 U  
9:FXD MET FLM 1 7 9 K  OHM 1 %  1/BW 
8:FXD HE7 FLM 3 8 3  GHM 1 %  1/8W 
11:FXD f4CT F L 4  4 6 4  OHM 1% 1 / 8 1  
R:FXD MET FLM 5.62K OHM 1 %  1 / 8 i  

K:rX1 M t T  F L A  4 o i 2 K  OH14 1% 1/8W 
R:FXO MET F L r I  2 1 5  GHM 1% 1 / 6 r l  
R:FX3 MFT k L H  314 3 H ?  1% 1/8W 
8:FXD MET FLM 1 3 0  CHH 1 %  1 / 8 H  
R:FXD M t T  F L q  1 9 6  OHM I% 1/8W 

R:FXO f l t T  F L H  5.62K OHM I t  1/8W 
Y:*XO M t T  F L U  b 2 2 K  OHM 11 ? / e i  
R:FX5 MET FLM 5.62K OHM 1 2  1 / 8 Y  
R:FXU YET FLM 6.22K CHM 1 %  1 / 8 Y  
K:FXD MET FLM 1 K  OHM 1 %  1 / 8 Y  

R:FXD MET F L H  4 2 2  OHM 1 %  1/8W 
R:FXD MET F L Y  4 2 2  CHM 11 1/RW 
8:FXD MET FLM 4 6 4  OHM 1 %  1 / R J  
K:FXD YET F L 4  3 1 6  C l lN  1 %  1 / 8 4  
R:FLU M t T  FLM 4 6 4  OHM 1 %  1 1 6 H  

8:FXD MET FLM a 6 4  OHM 1 %  1 / 8 i  
H:FXD MET F L , ~  4 6 4  OHM 1 %  l / a u  
n:FXu MkT F L M  31.6 OHM 1 4  1 / 8 U  
R:F.XG YET F L I  1 0 6  OHM 1 %  1 / 8 d  
R:FXD ,121 ;id 207 OHM iZ 1 / 8 d  

R:FXD (qET FLM 17.8 OHM 1 %  1/8W 
ti:FXO MET F L 4  L d 7  OHM 1% 1 / 8 4  
R:FXD MET F L Y  13.3K OHM 11 1 / 8 h  
R:FXD MET FIM 1.11~ OHM 11 w a u  
- : r x n  , l t ~  FLU ~ G S  01.14 1 %  ~ / S Y  

R : F X I  HCT F L i  3 0 9 3 K  SHi l  ? I  :/EM 
r, : rxo MET F L Y  1 0 3  3 : i ~  11 ~ / M W  
MOAFP ASSY:RfLTIF !ER 
C:FXD A L  ELECT 36CO U F  +75-10% 40VDCW 
C:FXD t L E C T  lYOOO UF + 7 5 - 1 0 1  1SVDCY 

Reference 
Designation 

1 1 9 K I  
1 1 9 d 2  
A 1 9 Y 3  
P 1 9 K 4  
A 1 9 K 5  

1 1 9 4 6  
1 1 9 8 7  
1 l Y H o  
1 1 9 R Y  
1119R10 

P I 9 8 1 1  
P l i R l 2  
d l Q K 1 3  
1 1 9 h X 4  
b lY1115 

1 1 Y R 1 6  
b l S k l 7  
1 1 9 8 1 8  
A 1 9 1 1 9  
111StiZO 

A 1 9 R 2 1  
t 1 9 K 2 2  
1 1 9 H 2 3  
P I 9 8 2 4  
4191325 

b i 9 U 7 6  
P 1 9 K 2 7  
1 1 9 9 2 8  
1 1 9 U 2 9  
L l Y 9 3 J  

1119931 
6 1 9 - 3 2  
6 1 4 1 3 3  
P I 9 2 3 4  
b 1 9 K 3 5  

P 1 3 S 3 6  
b 1 9 K 3 7  
P 1 9 R 3 8  
b 1 9 R 3 9  
b 1 9 K 4 0  

b l Y d 4 1  
f 1 9 H 4 2  
1 1 9 H 4 3  
D l 9 1  44  
b 1 9 F 4 5  

b 1 9 K 4 6  
1 1 9 ~ 4 7  
b l 9 n 4 8  
b l S H 4 9  
1 1 9 k 5 1  

P l 9 h 5 1  
I l Q P  57 
1 1 9 P 5 3  
A l Y 1 ( 7 4  
P l Q R 5 5  

1 1 9 * 5 6  
6 1 9 2 2 7  
A1?H5H 
A l % u 5 $  
d l ~ H ~ i l  

B 1 9 h 6 1  
1 1 4 h 6 2  
d l Y R 6 3  
b l l 9 6 4  
d I Y C o 5  

d l Y K 6 6  
b 1 9 k 6 7  
P l Y U b U  
P ~ O } ‘ ~ Y  
i 1 9 k 7 0  

b 1 9 n 7 1  
1 l 9 H 7 2  
b 7 (  
d21,CA 
b i J ( 7  

HP Part Number 

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

0 7 5 7 - 0 4 6 0  

0 7 5 7 - 3 4 6 1  
2 1 0 6 - 1 7 5 9  
0 7  5 7 - 0 4 3 s  

0 7 5 7 - 0 2 0 0  
0 7 5 7 - 0 4 5  
'1757-0464 
0 7  5 7 - 0 4 4 2  
0 6 9 8 - 3 4 3 9  

07 57-C467 
O b 9 6 - 3 4 4 0  
0 7  5 7 - 0 4 6 6  
C 7  5 7 - 0 8 3 4  
CG08-3132 

0 6 9 8 - 3 2 4 3  
0 6 9 8 - 3 4 4 3  
0 7 5 7 - 0 4 4 1  
C b 0 8 - 3 4 4 0  
0 6 0 a - 3 2 4 3  

U C 9 8 - 3 4 4 5  
0 7 5 7 - 0 2 7 3  
0 6 9 8 - 3 2 6 6  
0 7 5 7 - 0 4 4 2  
9 0 9 8 - 3 4 4 7  

0 6 9 8 - 3 2 6 6  
0 6 9 6 - 0 0 8 2  
1)7 5 7 - 0 4 4 4  
0 6 q 8 - 3 4 5 9  
U b Y l l - 3 1 6 2  

0 6 0 8 - 3 1 5 7  
C 7 5 7 - O i F S  
O L 9 6 - 3 1 5 5  
C 7 5 7 - 0 3 1 7  
0 7  5 7 - 0 4 4 2  

0 6 8 3 - 8 2 4 5  
D 6 9 P - 3 2 4 3  
O o 9 R - 3 4 4 6  
b a s  J - 0 3 8 2  
C 7 5 7 - 0 2 0 b  

ObSP-3154 
0 6 9 8 - 3 4 4 1  
d h Y  8 - 3 4 4 4  
0 7 5 7 - 0 4 0 1  
0 6 9 8 - 3 4 4 3  

d 7 5 7 - 3 2 0 0  
< 6 ? P - 3 1 5 4  
0 7 5 7 - 0 2 0 0  
J 6 9 8 - 3 1 5 4  
C 7 5 7 - 0 2 8 0  

0 6 9 8 - 3 4 4 7  
3 6 9 h - 3 4 4 7  
L69b-OClH2 
C 6 9 P - 3 4 4 4  
CbYa-OcH2 

0 6 9 r - O G P 2  
(1698-0082 
0 7 5 7 - u l t ? u  
0 7 5 7 - 0 4 J 1  
0 6 9 6 - 3 4 4 3  

07 5 7 - 0 2 9 4  
3 0 9 8 - 3 4 4 3  
C 7 5 7 - 0 2 8 9  
7 7 5 7 - 0 2 7 4  
0 157-u4C 1 

CAY[-3153 
07 5 7 - 0 4 ~ 1  
C e 6 o ( L 6 C 0 2 1  
b ~ 6 3 - 2 3 0 3  
U l o d - l l o d  

Qty 

1 
2 
1 



Model 86600 .. 

Table 6-3. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 

Scans by ArtekMedia O 2006 

Mfr 
Code 

5 6 2 8 9  
2 8 4 8 0  
2 8 4 8 0  
5 6 2 9 9  
5 6 2 8 9  

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

2 8 4 8 0  
2 8 4 8 0  
1 8 4  8 0  
2 8 4 8 0  

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

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 3 4 8 0  

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

2 8 4 8 0  

2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  

7 2 9 8 2  
7 2 9 8 2  
7 2 9 8 2  
A 5 5 5 8  
1 3 5 2 8  

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

5 6 2 8 9  
5 6 2 8 9  
1 5 6 3 6  
1 5 6 3 6  
1 5 6 3 6  

2 8 4 8 0  
5 6 2 8 9  
5 6 2  89 
5 6 2 8 9  
5 6 2 8 9  

5 6 2 8 9  
5628 '3  
5 6 2 8 9  
5 6 2  8 9  
5 6 2 8 9  

0 7 2 6 3  
0 7 2 6 3  
1 5 6 3 6  
1 5 6 3 6  
1 5 0 3 6  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 3 0  
2 8 4 8 3  
2 8 4 8 0  

Reference 
Designation 

bZOC3 
b 2 0 C 4  
b 2 0 C 5  
l 2 ~ 0  
b 2 0 C 7  

b20CB 
1 2 0 ~ 9  
P 2 0 C l O  
b 2 0 C 1 1  
b20CR 1 

A20CR2 
bZOCR3 
A20CR4 
b 2 0 C R 5  
LZOCR6 

b 2 0 C R 7  
b 2 0 F 1  
b 2 O U l  
PZGK2 
P 2 0 U l  

b 2 0 H 2  
A20R3 
b 2 0 R 4  
1 2 0 8 5  
#CUM6 

b 2 0 R 7  
b 2 0 X A 5  
P 2 0 Z  
A 2 0 2  
A 2 1  

b 2 1  
A2 i 
871 
4 2 1  
b 2 2  

A 2 2  
b 2 2  
1 2 2 C 1  
b22C.2 
b 2 2 C 3  

b 2 7 C 4  
b 2 2 C 5  
A22C6 
b 2 2 J l  
b 2 2 J 2  

b 2 2 J 3  
E77.14 
6 7 2 4 1  
b 2 2 A l r A  
A 2 2 A l C 2  

b 2 2 A l C 3  
P I Z r l c *  
A 2 2 A l K 1  
P 2 7 A l K 2  
A Z 2 A l K 9  

6 2 2 1 2  
b 2 2 b 2 C 1  
1 2 2 u 2 C i  
d 2 2 1 2 C 3  
2 2 2 A 2 C 4  

b 2 2 A 2 C 5  
:?2*ZLb 
b 2 2 8 2 C 7  
b22A2CH 
b 2 2 A 7 C 9  

P 2 ? P Z C R l  
P 2 2 A 2 L k 2  
b 2 2 A Z K l  
b 7 2 n 2 K 2  
d 2 2 r 2 K 3  

h 2 2 A 2 L ~  
P Z Z ~ Z L ~  
6 2 2 P 2 0 1  
z?27E7u2 
b22A201 '  

Mfr Part Number 

3 6 0 3 6 2 G 0 4 0 A 8 2 8 - D P 8  
0 1 8 0 - 0 0 8 4  
0 1 8 0 - C O B 4  
3 6 l 7 3 ~ 2 F C ~ 5 8 8 2 B - D P B  
39D123G015FLI-DSB 

300506b025CC2-DSM 
0 1 8 0 - 0 2 2 9  
1 5 0 0 2 2 6 X 9 0 1 5 8 2 - D Y S  
300206G050CC2-DSM 
1 9 0 1 - 0 6 3 8  

1 9 0 1 - 0 6 3 8  
1 9 0 1 - 0 6 3 0  
1 9 0 1 - 0 3 6 4  
1 9 0 1 - 0 6 3 8  

SCR 2 4 6  
3 1 2 0 0 8  
R 4 0 - E l - X 4 - V 8 0 0  
R 4 0 - E l - X 4 V B O O  
0 7 5 7 - 0 4 4 2  

0 7 5 7 - 0 4 4 2  
0 7 5 7 - O M 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 5 2  

0 7 5 7 -  0 1 9 8  
2 5 2 - 1 2 - 3 0 - 3 0 0  
R 4 0 - P 3 3  
R 4 0 - S 4 2 0 / W  RET. 
0 9 6 0 - 0 1 5 1  

0 9 6 0 - 0 1 5 0  

0 8 6 6 0 - 6 G 0 4 3  

0 8 6 6 0 - 0 0 0 0 9  
0 8 6 6 0 - 2 0 0 5 1  
2 4 2 5 - O O P X 5 V - 5 0 2 P  
2425-COC-X5V-502P 
2425-000-X5V-502P 

2425-CGO-X5V-S02P 
2425-000-X5V-502P 
2425-000-XSV-502P 
1104/0 
l l O S / D  

1 1 0 4 / D  
1 1 0 4 / U  
0 8 6 6 0 - 6 0 0 2 7  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  

C 0 2 3 F  101F103ZS22-COH 
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C O H  
RA 3 0 2 3 1 0 5 1  
R A 3 0 2 3 1 0 5 1  
R A 3 0 2 3 1 0 5 1  

0 8 6 6 0 - 6 0 0 2 6  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F l C l F l 0 3 Z S Z Z - C O H  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C O 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  

C 0 2 3 F l O l F l 0 3 Z S 2 2 - C D H  
1 5 0 D 1 0 5 X 9 0 3 5 A 2 - D Y S  
1 5 0 0 1 0 5 X 9 0 3 5 A 2 - D Y S  
C 0 2 3 F l O l F 1 0 3 Z S 2 2 - C D H  
C 0 2 3 F 1 0 l F 1 0 3 L S 2 2 - C O H  

F O G 1 0 8 8  
F D G 1 0 8 8  
R A 3 0 2 3 1 0 5 1  
RA 3 0 2 3 1 0 5 1  
R A 3 0 2 3 1 0 5 1  

9 1 4 0 - 9 1 1  9 
9 1 4 0 - 0 1 4 4  
1 8 5 4 0 C 7 1  
1 8 5 4 - 0 0 7 1  
1 8 5 3 - 0 0 2 0  

Qty 

2 

1 
1 

4 

1 

1 
1 - 

1 

1 
1 
1 

1 

1 
1 

1 

6 

1 

1 

HP Part Number 

3 1 8 0 - 2 3 5 9  
0 1 8 0 - O C 3 4  
U l d u - 0 0 8 4  
018 '3 -2334 
0 1 6 0 - Z I D U  

0 1 8 0 - 0 0 5 8  
0 1 8 0 - 0 2 2 9  
0 1 3 0 - 3 2 2 8  
0 1 8 0 - G O 4 9  
1 9 0 1 - 0 6 3 8  

1 4 0 1 - 6 6 3 2  
1 9 0 1 - 0 6 3 8  
l Y u l - u 3 b 4  
1 9 0 1 - 0 6 3 6  

1 8 8 4 - 0 0 2 4  
2 1  1 0 - 0 0 3  6 
O ~ V O - L Q O ~  
0 4 9 0 - 0 9 1 8  
0 7 5 7 - 0 4 4 2  

0 7  5 7 - 0 4 4 2  
0 7  5 7 - 0 4 4 2  
0 7 5 7 - A 2  
0 1 5 7 - 0 4 4 2  
0 7 5 7 - 0 4 4 2  

5 7 5 7 - 3 1 9 3  
1 2 5 1 - 1 6 2 6  
0 4 9 9 - 0 3 6 1  
U 4 9 0 - 0  Y O 7  
0 9 6 0 - 0 1 5 1  

0960-0150 

0 8 6 6 0 - 6 0 0 4 3  

0 8 6 6 0 - O U C 0 9  
0 8 6 6 0 - 2 0 0 5 1  
0 1 6 J - 2 4 3  7 
J l 6 0 - 2 4 3 7  
0 1 6 6 - 2 4 3 7  

0 1 6 0 - 2 4 3 7  
0 1 6 0 - 2 4 3 7  
O l 6 u - 2 - 3 7  
1 2 5 0 - 0 9 0 1  
1 2 5 0 - 0 9 0 1  

1 2  5 0 - 0 9 0 1  
1 75n-nq i ) l  
t'd66al-03327 
0 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 0 5 5  

-JiO(1-2G55 
5 1 6 2 - 2 3 5 9  
0 4 9 0 - 0 9 1 6  
L45'd-3916 
0490-11916 

0 8 6 6 0 - 6 0 0 2 6  
0 1 0 0 - 2 0 5 5  
C 1 6 0 - 2 0 5 5  
C l 6 0 - 2 9 5 5  
0 1  6 0 - 2 9 5 5  

01bU-21155 
0 1 E O - 0 2 9 1  
0 1 8 0 - 0 2 9 1  
F 1 6 0 - 2 0 5 5  
0 1 6 0 - 2 5 5 5  

1 9 0 1 - 0 0 4 0  
1 9 0 1 - 0 0 4 5  
b + Y J - J 9 1 o  
0 4 9 0 - 0 0 1 6  
0+71-7S lb  

' = l + w - u * ~ o  

914J-(1144 
1 2 5 4 - 0 0 7 1  
1 1 5 4 - 0 0 7 1  
1853-002( '  

Description 

C:FXD A L  ELECT 360C U F  +75-13% COVDCW 
C:FXD t L t C T  3 0 0  U F  + 2 0 - 1 5 %  tVDCY 
C:FXD ELECT 3 0 0  U F  +20-15.d 6VDCY 
C:FXO b L  ELFCT 3 9 %  0 F  +5C-10% 7sVCCN 
L:ICXD LLELT 1 2 0 b U F  +75-10% 15VlK.W 

C:FXO A L  E L t C T  5 0  UF +75-10% 25VLJCW 
C:FXD ELECT 3 3  U F  i O X  lOVOCW 
C:FXD ELECT 2 2  UF 1CZ 1 5 V C C h  
L :FkD ELECT i3 UF + 7 5 - 1 0 2  5OVOCY 
DIODE ASSY:SI F U L L  WAVE BRIOGE 

k O i  U S f D  
OIODF AS5Y:SI F U L L  WAVE BRIDGE 
OlOCE ASSY:SI F U L L  k A V E  BRIGGE 
9 I t E  ESSY:SI ZOOPIV/CELL 
DIODE ASSY:SI F U L L  &AVE 8RICGE 

THYRISTOR:7.4A 2CO P I V  
FUSE:CARTRIDGE 8 A  I 2 5 V  
RELAY24 FORM C 5 AMP 
RELAY:4 FORM C 5 AMP 
K i F X D  MET F L H  1O.OK OH4 1 %  l / 8 W  

R:FXO M t T  FLM 10.0K OHM 1% 1/8W 
R:FXD MET F L H  10.OK OHM 1 2  1 / 8 Y  
R:cX3 : K T  F L I  10.I)K 3HY 1 %  l / a Y  
?:FAD 1 f T  FLM ZODOK OHH 11 1 / 8 4  
?:FAD MET FLY 10.JK OHM 1 %  ?/8W 

?:=X9 YET F L 4  133 OHM 1% 1 / 2 3  
CRNNECT0R:PC 1 2  X 1 2 )  2, CCNTACT 
RELAY RETAINER:S/2  FORM C RELAYS 
S0CKET:RELAY Y/4FORH C U S L I Y L I N E "  
CRYSTAL 0 S C I L L A T O R : l O  MHZ 

(FOR STANDARD INSTRUMkNT ONLY1 
CRYSTAL U S C I L L A T 0 H : l O  HHL 
(F'IR U P T I G N  0 9 1  O h L Y l  
( O M I T  A 2 1  ASSY FOR CPTLCN 0 0 2 )  
S N I T C H  ASSY:REFERENCE 

CDVER:SYITCH HOUSING 
HOUS1NG:REF. SWITCH 
L : F X 0  C t R  5 0 0 0  PF +80-20% 20OVUCW 
L:FXU C t R  5 0 0 0  PF +80-LO% 200VDCU 
C:FXD CER 5 0 0 0  PF +80-20% ZOOVOCW 

C:FXO CER 5 0 0 0  PF +SO-20% ZOOVDCW 
C :FXLI CER 5 0 0 0  PF +80-20% LOOVDCW 
L:FXD CLR 5 0 5 C  P i  +BC-20% iOOV0CW 
C3NNECTCR:F.F BULKHEAD 
C0NNECTCS:qF BULKHEAD 

CUNNECTuR:SF BULKHEAD 
CIIhNCCTc3Q:RF SULYHEAD 
80ARD ASSY:KEF. S N I T C H  
C:FXO LER 0.01 UF + 8 0 - 2 0 2  lOOV0CW 
C:FXD CER 0.01 U F  +RO-20Y 190VUCW 

C:FXC SEK O.Ci UF + a 0 - 2 0 %  lOOVDCW 
C :FXL CER b . 3 ~  b F  + 6 0 - 2 0 %  lD6VDCW 
RELAY:RtED 1 tURM C 0.5 4MF 
RcLAY:AEEL 1 FOAM A 0.5 AMP 
RtL6Y:REEO 1 FORM A 0.5 AM? 

80ASD $SSY:REF. AMP. S W I T C h  
L:FXD CER 0.61 UF + 8 0 - 2 0 %  lOOVDCU 
C:FXD CER 3 - 0 1  UF + 8 0 - 2 0 %  130VDZY 
C:FX3 C E l  5.Cl u F  + u J - 2 0 %  100b'ULii 
C:FXU CER 0.01 UF + ~ O - Z O X  AOJVDCW 

C:FXO L E Y  9 - 0 1  U k  + d o - i ; X  iOUVOLd 
C:FX3 ELECT 1.0 UF ;OX 35VCCd 
CzFXO ELECT 1.0 U F  1 0 %  35VCCW 
C:FXD ZER 003, df  + 8 3 - 2 0 %  13dVOCN 
C:FXU CER 3.01 U r  + d u - 2 0 %  iOGVOCW 

U I t 1 D E : S I L I C C Y  30MA 3 0 h V  
DIO0E:S I L I C C N  30MA 3JNV 
X ; L k f : ? : Z J  i FddM 8 3.3 AHF 
RELAY:REED 1 FORM P 0.5 AMP 
?FLAY:firED 1 G i R d  A i . 5  AMP 

C 0 i ~ : r X d  - 3 0  U?i > Z  
CU1L:FXO HF 6.7 UH 
TSTR:SI I4PNlSECECTtO FRCH 2 N 3 7 3 u 1  
TSTR:Sl N P N l S E L L C T E u  FRCM 2 N 3 7 0 4 1  
TSTR:SI P N P ( S F L L C T t 0  FRGM 2 h 3 7 0 2 1  



Replaceable Parts 

Table 6-3. Replaceable Parts 

Model 8660B 

See introduction to this section for ordering information 

6-46 

Scans by ArtekMedia O 2006 

Mfr Part Number 

0 6 9 8 - 7 2 2 7  
0 6 9 0 - 7 2 2 2  
0 6 9 8 - 7 2 4 0  
0 6 9 8 - 7 2 4 8  
0 6 9 8 - 7 2 2 2  

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

1 0 0 - 1 C 2 2 P  
1 2 5 1 - 2 0 4 1  
3 V H l 8 l l J N S  
1 2 5 1 - 0 0 8 5  
MRAC-66P-G7 

MRAC42P-G7 
MRAC42P-G7  
J F Z P - 2 5 - A 8  
0 8 6 6 0 - 6 0 0 5 4  
0 8 6 0 - 6 0 0 5 6  

0 8 6 6 0 - 6 0 0 5 8  
0 8 6 6 0 - 6 0 0 5 7  
0 8 6 6 0 - 6 0 0 7 1  
0 8 6 6 0 - 6 0 0 5 2  
0 8 6 6 0 - 6 0 0 5 3  

0 8 6 6 0 - 6 0 0 7 5  
0 8 1 6 0 - 6 0 0 6 7  
0 8 6 6 0 - 6 0 0 6 6  
0 8 6 6 0 - 6 0 0 5 9  
0 8 6 6 0 - 6 0 0 8 1  

0 8 6 6 0 - 6 0 0 7 4  
0 8 6 6 0 - 6 0 0 7 2  
0 8 6 6 0 - 6 0 0 7 3  
0 8 6 6 0 - 6 0 0 7 6  
0 8 6 6 0 - 6 0 0 7 7  

0 8 6 6 0 - 6 0 0 6 0  
0 8 6 6 0 - 2 0 0 5 3  
0 8 6 6 0 - 6 0 0 6 4  
J F Z P r 2 S - A 8  
MSH-203N 

0 8 6 6 W 6 0 0 6 9  
MOX- 1 - 1 / 2 A  
GUY 3 
TYPE G U Y - 1  
TYPE GMW-1 

TYPE G U Y - 1  
0 8 6 6 0 - 6 0 0 6 1  
0 8 6 6 0 - 6 0 0 6 1  
0 8 6 6 0 - 6 0 0 4 6  
0 8 6 6 0 - 6 0 0 6 5  

0 8 6 6 0 - 6 0 0 6 2  

K H S - 7 0 4 1  
9 1 0 0 - 3 1 3 1  
5 0 0 0 - 0 0 5 2  

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

0 8 6 6 0 - 0 0 0 0 3  
0 8 6 6 0 - 0 0 0 0 4  
0 8 6 6 0 - 0 0 0 0 5  
0 8 6 6 0 - 0 0 0 0 6  
0 8 6 6 b O O C 0 7  

0 8 6 6 0 - 0 0 0 0 8  
0 8 6 6 0 - 0 0 9 2 1  
0 8 6 6 0 - 0 0 0 2 4  
0 8 6 6 0 - 0 0 0 2 5  
0 8 6 6 0 - 0 0 0 2 6  

0 8 6 6 0 - 0 0 0 2 7  
0 8 6 6 0 - 0 0 0 2 8  
0 8 6 6 0 - 0 0 0 2 9  
0 8 6 6 0 - 0 0 0 3 0  
0 8 6 6 0 - 0 0 0 3 1  

Mfr 
Code 

2 8 4 8 0  
2 W 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 & 8 0  
2 8 4 6 0  
2 M 8 0  
2 8 4 8 0  
2 8 4 8 0  

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

8 1 3 1 2  
8 1 3 1 2  
8 1 3 1 2  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2&e0  

2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  

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

2 3 4 8 0  
7 1 4 0 0  
7 1 4 0 0  
7 1 4 0 0  
7 1 4 0 0  

7 1 4 0 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  

7 0 9 0 3  
2 84 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 + 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 e O  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
7 8 4 8 0  
2 8 4  8 0  
2 8 4 8 0  
2 8 4 8 0  

Reference 
Designation 

8 2 7 A 2 R ~  
& 7 2 & 7 H 2  
b i 7 W i h 3  
1 2 7 b 2 R 4  
C 7 2 A L R 5  

6 2 7 1  2 h C  
C22, \2H7 
E 2 2 1 2 n d  
P 2 7 u 2 R V  
6 2 3  

t 7 5 J  
P 2 3 J  
b 2 5 J  
P 2 3 J 3  
L 2 3 J 4  

A 2 3 J 5  
0 2 3 J h  
b 7 3 J  7 
6 2 3 1 3  
d 2 3 U 6  

0 2 3 h 7  
6 7 3 ~ 8  
1 ? 3 W 9  
P23WlC i  
1 2 3 W l l  

t 2 3 1 1 2  
c 2 3 h 1 3  
b 2 3 h 1 4  
& 2 3 W 1 >  
1 2 3 b I l e  

P 2 3 k 1 7  
C27W1R 
1 2 3 U I S  
A23W7CI 
1 2 3 h Z 1  

P 2 3 r t 2 3  
4 i 3 L  
C 2 4  
b 2 G P 7  
1 2 4 5 1  

1 7 5  
t 1 
F2 
F 3 
F 4 

F 5 
h L  
h i  
h 4  
L 5  

h 2 2  
h 2 7  

Qty 

1 

1 
1 

; 
L 

7 3 
2 1 

1 
1 

2 

2 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
6 
1 

1 

1 
1 
1 
3 

2 

1 
1 

1 

1 
1 
2 

3 
2 
5 
2 
1 

1 
1 
1 
1 
1 

1 

7 

1 
1 

1 
1 
1 
1 
L 

HP Part Number 

r76Q.3- 1 2 2 7  
( 1 6 9 8 - 7 2 2 2  
C b ? C - 7 2 4 0  
0 6 9 8 - 7 2 4 8  
3 6 5 8 - 7 2 2 2  

L c 9 8 - 7 2 1 2  
C ~ S L - 7 2 2 9  
Ci64G-71GE 
0 6 9 3 - 7 1 E B  
O 8 b 6 1 r b l ~ d 4 4  

1 7 5 1 - 1 9 5 6  
1251-:C41 
1 2 5 1 - 2 6 6 3  
1 2 5 1 - , 5 8 5  
1 2  51 -2  5 3  1 

1 2 5 1 - 2 5 t 3  
1 2  5 1 - 2 5 6 3  
1 2 5 1 - 1 0 1 7  
C d 6 6 0 - 6 0 0 5 4  
0 8 6 6 1 i 6 S C 5 6  

C E 6 6 0 - 6 0 0 5 8  
L h 6 6 G 6 L C 5 7  
C f l 6 6 C - 6 0 0 7 1  
0 8 6 6 0 - 6 0 6 5 2  
C i3660-6c iO53  

G d 6 6 C c 6 C i G 7 5  
0 5 6 6 + 6 0 0 6 7  
C 8 6 6 C - 6 0 0 6 6  
CB66+6nZJ59  
C S 6 6 ' 3 - S n 0 4 1  

C d 6 6 i r b O C 7 4  
0 8 6 6 ~ - 6 1 1 0 7 2  
3 d 0 6 0 - 6 0 0 7 3  
C 8 0 6 0 - 6 0 0 7 6  
G R 6 6 0 r 6 0 0 7 7  

0 8 6 6 0 - 6 0 0 6 0  
0 8 6 6 0 - 2 0 C 5 3  
08 6 0 0 - 6 0 0 6 4  
1 2 5 1 - 1  0 1 7  
? 1 0 1 - 1 5 3 6  

0 3 6 6 0 - 6 0 0 6 9  
i l l O - C 3 G - t  
2 1  1 r ) - 3 3 3 2  
2 1 1 i 1 - u d 4 7  
2 1  1 6 - 0 (  4 7  

2 1 1 0 -  J 0 4 7  
O R b 6 C - 6 0 0 6 1  
C f l66+oOf161  
C 9 6 6 ? - 0 C P 4 5  
d 5 6 6 C - M a 6 5  

J 8 6 6 0 - 6 b ' ~ C 6 2  

8 1 2 0 - 1  3 4 3  
9 1 3 0 - 3 1 3 1  
5i)C 1-00 5 2  

511411-1485 
5 u b a J - u 2 2 2  
5 3 6 ~ - J 7 6 7  
5 0 6 0 - 8 7 3 5  
C 5 6 6 c t C U O O l  

2-O~"F J r ) d L 3  
. I r l h ~ d - ~ i :  1 7 4  
G d b 6  -2.:35 
1 2 8 6 ~ ' - - 0 ~  2 ~ 6  
O t  6 0  2-ni J u 7  

~ 0 6 6 u - " L C  , h  
LPhh F ' l ) G ; I  
Or bo.'-OvC24 
OFh6b-01  2 2 5  
S 7 6 0 . 7 3  ' 26  

I'd6u?-OC:L7 
C 7 0 6  r 0 C  12n 
u r i o u r u i i ~ i '  - - ,661.- ; I 0 3 0  
u r  6 6 9 - W C 3 1  

Description 

h :FXO F L H  4 2 2  OHM 2% 1 / 8 W  
R:FXLI F L Y  2 6 1  OtiE! 2% 1/GW 
h :FXO (MET F L M  1.47K CHM 2 %  1 /8W 
R:FXD F L M  3.16K OHM 2 %  1 / 8 h  
k : F X O  F L H  2 6 1  OHM LX 1 / 8 H  

K:FXO F L M  1 L O  OHM 2 %  1 / 8 W  
R:FXD F L U  5 1 1  O H h  L %  1 / 8 Y  
K:FXD k i t1  t L 4  1 6  OHM 2 %  1 / 8 k  
R:FXD YET F L U  1 0  OHM 2 %  1 / 8 w  
r r 1 k l h : b  Hdh f lESS: l~A ;N  

CDNTACT:R t P CCNNECTORvMALE 
CCE'TACT :CCAX 
CONNECTOR PC CUGE1.2 X 1 t ? J 3 t  CONTACT 
CUNhECT0H:FEMALE 3 6 - P I k  M I N A T  
B0CY:R & P CCNNECTUR P L U L  66 CONTACT 

t)ODY:R & P COk l4ECTbR 4 2  MALE CONTACT 
BLDY:F  6 P COhNECTOR 4 2  H A L E  CONTACT 
C0NIUECTOR:Z P I N *  YATES W 1 1 2 5 1 - 1 0 1 6  
C A B L E  ASSY:WHITE 
C A B L E  ASSY :ORAt4GE 

C A B L E  ASSY:W/REO 
C A B L E  ASSY:H /GRkEN 
C A a L t  ASSY: ,H ITE /BRLUN 
C A B L E  ASSY:REO 
C A 6 L E  A>SY:BROdN 

C A B L E  ASSY:GPEEk  
C A B L E  ASSY:W/KEU 
C A B L E  ASSY:W/RLUE 
C A B L t  A S S Y : Y / Y E L L O h  
C A R L F  ASSY:WHITE/SE!2 

L A U L E  ASSY:YHITE/BROUN 
C A B L E  A S S Y : J H I T E / d R A N L E  
C A B L E  ASSY:WHITE/YELLOU 
C A B L E  A S S Y : Y H I T E / B L A C K  
C A B L F  ASSY:WHITE/GREY 

C A B L E  ASSY:Y/ORANGE 
P 1 N : G U I J k  
4 I R I N G  HARNESS 
CUNNECT0R:L  P I N .  HATES 3 / 1 2 5 1 - 1 0 1 6  
SW1TCH:TOGGLE U P 3 T  3 4  1 2 5 V A C  

C A B L E  H A P N t S S  L I G H T S  
FUSE:CAQTRIOGE 1 0 5  AMP 2 5 0 V  SLOW-BLOY 
F U S E : 3 A  
F t J S E : C A 8 T R l O G t  1 A  
FU5;:CARTRIOGt i A  

F U S t : C A R T R I O G F  1 A  
C A 8 L E  ASSY:SREY 
C A B L E  iSSY:L<:Y 
C A B L E  A S S Y : I N T E R F b C E  
C C B L F  4SSY:ORANGE 

C A h L t  A S S Y : w H I T t  
FOR n P T I O h  0 0 2 .  O M I T  h i 2  C b E L E  ASSY 
C A B L E  ASSY: POWER, D E T A C H A B L E  
TRAYSFOHMER: POWER 
P L A T E : F L U T E D  A L U M I N U M  

CONOULTJR ASSEM0LY:PLUG- IN  JUMPER 
H A N D L F  ASSY:5H S I O E  
FOUT ASSY:FH 
R C T A I N k R  HANDLE A S S Y : O L I V E  G R A Y l S T G l  
PANEL:REAR 

SUPPORT:C6 P I &  CChhECTOR 
:JPPI IRT :~~Z  P I  U C L Y N ~ C T U R  
Y H f i C Y r T : I N T E D F i C E .  L ~ F T  
O k A c K E T : I h T t R F A C t .  R I G H T  
3UPPURT:RtF.  L b C I L L A T O R  

C u k C h : H r n T  S l h K  
F 1 L T E K : S I U E  
L O V E R : > I L ) L  
C J V E P  : PCTTP i4  
CLlkbR:TUP 

SUPP0RT:LUOP BOX, REAK 
L L A  I P :  KcEo OSC. ( C P T  UOZ 1 
J:?LY;':L? LOA L T  SC 
C J V F H  : > I 1  OSC. 
C L V t K : S L l  P H A S E  C ~ T E C T L K  
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Table 6-3. Replaceable Parts 

Replaceable Parts 

Reference 
Designation 

Scans by ArtekMedia O 2006 

HP Part Number 

U S 6 6 0 - O J O 3 2  
O r i 6 6 d - 0 0 0 3 3  
Lbbb0-OL1C>4 
C d 6 6 0 - 0 0 6 3 5  
0 6 ~ 6 b O - O S 0 3 b  

C C 6 6 0 - 0 U U 3 7  
0 4 6 6 0 - 0 0 0 3 8  
" R h h 0 - 0 0 O 4 1  
f l 4 6 6 0 - 0 0 0 4 2  
0 8 6 6 G - 0 0 3 4 3  

Od66L-U004+  
C R 6 6 b - 2 L 0 4 0  
~ % ~ 6 1 - . 2 ~ ~ 7  
C R 6 6 0 - 2 0 ~ 5 4  
C R 6 6 & 2 J C 5 5  

0 8 6 6 0 - 2 r 0 5 6  
C R b 6 3 2 0 C 5  1 
0 9 6 6 0 - 2 l ~ c 1 5 R  
~ 4 6 6 0 - 2 0 ~ 6 1  
CR6bG-20062 

0 6 6 6 0 - 2 0 0 7 6  
OP66l)-6008') 
C i 1 6 6 + 6 C 0 0 3  
1 2 5 1 - 0 0 3 4  
1 2 5 0 - i i 7 8 0  

5 C 2 0 - 7 6 2 3  
511 2 0 - 7 6 2 4  
5 1 6 U - 0 2 5 6  
5 3 6 9 - 0 2 7 7  
5 0 6 5 - 0 2 7 6  

5 d 6 c - 3 2 5 C  
O R 6 6 0 - 6 C 0 7 0  
C55 .53-2042  

ADORES S 

ANY S U P P L I E R  OF Uo S.Ao 
HARRISBURG. PA. 
P I C K E N S *  SeCo 
MILWAUKEE. H I S O  
DALLAS. TEX. 
S Y R A L U S E t  Nr Yo 
P H O E N I X t  A R I  Z. 
CHATSWORTH. CALIF .  
MOUNTAIN VIEW, C A L I F e  
HAWTHORNE. CAL I FI 
NEWTON* MASS. 
DANBURY I CONY. 
DALLAS.  TEX. 
NEWARK* N r J o  
GARDEN C I T Y  LONG IS.. N.Y. 
NORTHRIDGE. C A L I F .  
SUNNYVALE. C A L I F o  
SAN JUAN CAPISTRANO.  C A L I F o  
I N O I A N A P O L I S I  INO. 
YOUR NEAREST HP O F F I C E  
HAYKSBURY ONTARIO. CANADA 
P A L 0  ALTO. C A L I F  
N. ADAMS. MASSe 
ST. PAUL. MINN. 
CHICAGO, I L L o  
ST. L O U I S *  MO. 
MILUAUKEEI H I S C o  
CHlCAGO. I L L *  
E L K  GROVE V I L L A G E *  ILL .  
W I L L  I M A N T I C .  CONNc 
E R I E *  PA. 
BROOKLYN. N.Y. 
WASECA. M I N N o  
OES P L A I N E S I  I L L .  
PRINCETON. IND. 
MORRISTOWN. N.J. 
WASHINGTON 0.C. 
O A K V I L L E .  CONND 
OU 8 0 1 s .  PA* 
OGALLALA. NEBR. 
FREEPORT. I L L .  
LAWRENCE. MASS. 
SAN F E R N A N M .  CALIF .  
MAMARONECK. NIYO 
E r  AUROWI,.NIY~ 

lnformatlon 

MFH 
N131 

CCOOO 
CCOOO 
0 0 7 7 9  
012853 
0 1 1 2 1  
0 1 2 1 5  
0 3 5 0 8  
0 4 7 1 3  
0 5 5 7 4  
C 7 2 6 3  
( 1 9 1 0  
0 5 3 5 3  
1 2 0 4 0  
1 3 1 0 3  
1 4 6 5 5  
1 5 5 5 8  
1 5 6 3 6  
1 8 3 2 4  
2 4 7 9 6  
2 4 9 3 1  
7 8 4 8 0  
3 6 1 9 6  
5 0 4 3 6  
5 6 2 8 9  
6 6 3 4 6  
l C 9 0 3  
1 1 4 0 0  
7 1 5 9 0  
7 1 7 4 4  
7 1 7 8 5  
1 2 1 3 6  
7 2 9 8 2  
7 3 8 9 9  
7 4 9 7 0  
7 5 9 1 5  
7 7 3 4 2  
8 C 0 3 1  
8 0 1 3 1  
8 1 3 1 2  
8 2 1 4 2  
8 4 4 1 1  
5 1 9 2 9  
9 5 1 4 6  
9 6 7 3 3  
5 8 2 9 1  
5 9 8 0 0  

Table 6-4. Code List of Manufacturers 

MANUFACTURER NAME 

NO M / F  D E S C R I P T I O N  FOR T H I S  MFG NUMBER 
U-SaAs  COMMON 
AMP 1NC.IAIRCRAFT M A R I N E  PROD.) 
SANGAMO E L E C T R I C  C O O P I C K E N S  OIV. 
A L L E N  BRADLFY COO 
T E X A S  INSTRUMENTS INC. SEMICONDUCTOR COMPONENTS OIV. 
G.E. CO. SEMICONOUCTOR PROD. OEPT. 
MOTOROLA SEMICONDUCTOR PROOolNCa 
V I K I N G  INO. INC. 
F A I R C H I L D  CAMERA & INST. COUP. SEMICONDUCTOR OIV. 
CONTINENTAL D E V I C E  CORP. 
C & K COMPONFNTS INC. 
N A T I O N A L  SEMICONOUCTOR CORP. 
THEPMALLOY CO. 
CORNELL O U B L I E R  ELECTe 0IV.FEOERAL P A C I F I C  ELECT. CO. 
MICON ELECTRONICS INC. 
ELEC-TROL INC. 
S I G N E T I C S  COUP* 
PARFLCO INC. 
S P E C I A L T Y  CONNECTOR CO. INC. 
hEdLETT-PACKARO CO. CORPORATE HQ 
STANWYCK C O I L  PROD. LTD. 
HFdLFTT-PACKARD CO. MICROWAVE 0 1 V  
SPKAGUE E L E C T R I C  CO. 
MINNESOTA M I N I N G  & MFG. CO. MINCOM OIV. 
BELDEN CORP. 
BUSSMANN MFG. OIV. MC GRAW-EDISON CO. 
GLOBE U N I O N  I N C a  CENTRALAB O I V s  
CHICAGO M I N I A T U R E  LAMP WORKS 
C I N C H  MFG. CO. O I V  TRW INC. 
ELECTRO M O T I V E  MFGe CO. INC. 
E R I E  TECHNOLOGICAL PRODo INC. 
J F D  E L E C T R O N I C S  CORP. 
JOHNSON E.Fe CO- 
L I T T F L F U S E  I N C o  
AMERICAN M A C H I N E  t FOUNDRY CO. POTTER & B R U M F I E L O  DIV .  
MFPCO O I V a  S E S S I O N S  CLOCK CO. 
E L E C T R O N I C  I N D U S T R I E S  A S S O C I A T I O N  
WINCHESTER E L E C T R O N I C S  O I V o  L I T T O N  INO. INC. 
P I R C O  SPEER ELECT. COMP. 
T R d  CAPACITOR DIV .  
HONEYWELL I N C a  M I C R O  SWITCH D I V .  
ALCO E L E C T o  PRODo INC. 
S P N  F E R N A N W  ELECT. MFG. CD. 
SEALECTRO CORP. 
DELEVAN ELECFft@MIGS. GORP* 

See introduction to this sectlon for orderlng 

Qty 

1 
1 
1 
f 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
1 

2 
2 
2 
1 

11 

2 

1 
1 
1 

1 
1 
1 
1 
2 

1 
1 
1 

Description 

C 0 V t R : N l  
COVtR:N2lOPT. 0 0 4 )  
CiJVER:113lOPT O O f  l 
CUVER:SLZIOPT 3 0 4 )  
SUPPO2.T:H.F. L P  BOX 

CUVER:BOTTOti  1.3 GHZ MOD 
LATCH:HoF. L P  BOX 
C O V E R : Y I K I Y 6  HARNESS 
LOVER:NZAI  OPT 0 0 4 1  
COVt t I :COUPLING BOARCIOPT 0041 

COVER: 3LQNK (OPT 3 0 4 1  
BOAdO: P C I C P T  0 0 4 )  
P I N L A T L H  
P I Y : ? I V O T  
SCREN:SHOULOER 

END PLATE:LP 8 0 X  
bUI0t :MUO. PLUG- IN  
GU1OE:RF PLUG- IN  
FRAME :FRONT 
L X T h A C T 0 R : S t i I E L O  

F2.AME:SIDE 
C A b L E  ASSY:GRAY 
C A 8 L E  ASSY:bREY 
PLUG:36-CONTACT MALE W/HCOO & CLAMP 
CONNECTUR:RF STRAIGHT ACAPTEK 

BhACKET:7H L.H. KACK YOUl iT 
0RACKET:7H R.Ho RACK MOUNT 
FXT. BPAPO AZSY : 2 l  C G N T A C i  
tXT. B3LKC .&SSY: iB P I N  
EXTO BOARD ASSY:15 P I N  

t l . 1  B J I I ' O  Z S 5 Y : A  CONTACT 
K 1 T : h A c K  MOUNT 
S 1 R I P : F I L L E H  

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
28'180 
2 8 4 8 0  
2 8 4  8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 6 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 9  

2 8 4 6 3  
2 8 4 8 0  
2 8 4 8 0  
z ~ a o  
2 8 4 8 0  

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

2 8 4 9 0  
2 8 4 8 0  
2 8 4 8 0  
28.080 
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

Mfr Part Number 
- 

0 8 6 6 0 - 0 0 0 3 2  
0 8 6 6 9 - 0 0 0 3 3  
0 8 6 6 0 - 0 0 0 3 4  
0 9 6 6 0 - 0 0 0 3 5  
0 8 6 6 0 - 0 0 0 3 6  

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

0 8 6 6 0 - 0 0 0 4 4  
0 8 6 6 0 - 2 0 0 4 0  
3 8 6 6 0 - 2 0 0 5 2  
9 8 6 6 9 - 2 0 9 5 4  
C 8 6 6 0 - 2 5 0 5 5  

C 8 6 6 0 - 2 0 0 5 6  
0 8 6 6 0 - 2 1 0 5 7  
0 8 6 6 0 - 2 0 3 5 8  
~86 t i ) - zoo61  
0 8 6 6 0 - 2 0 0 6 2  

0 8 6 6 0 - 2 0 0 7 6  
C S 6 6 0 - 6 0 0 8 0  
0 8 6 6 0 - 6 0 0 8 3  
1 2 5 1 - 0 0 8 4  
2 9  JP l o e z  

5 0 2 0 - 7 6 2 3  
5 0 2 0 - 7 6 2 4  
5 0 6 0 - 0 2 5 6  
5 0 6 0 - 0 2 7 7  
5 0 6 0 - 0 2 7 6  

5 0 6 0 - 0 2 5 8  
0 8 6 6 0 - 6 0 0 7 0  
0 5 5 8 0 - 2 0 4 2  



Model 8660B 

SECTION VI I  

MANUAL CHANGES 

Manual Changes 

7-1. INTRODUCTION 7-3. In the interim, any necessarv changes to the 
L, 

information contained in this manual will be 
7-2. This section will be used in future issues or 
revisions of this manual t o  provide back-dating documented in Manual Change sheets shipped with 

information. the manual. 
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MODEL 86601A RF SECTION 

l NTERNAL 
REFERENCE (350 MHz) 
OSCl LLATOR 

HIGH FREQUENCY 350 -450 MHz - - 
PHASE LOCK LOOP 10 MHz STEPS (107.654321 MHz) - .O1 - 110 MHz 

10 MHz REF 1 Hz STEPS 

(457.654321 MHz) - 
BCD INPUTS 

, 
20 M H z  

1 I I 20.MXXXIl-30.000000 MHz 

500 MHz - (22.345679 MHz) 
1 Hz STEPS 

SL1 

SUMMING LOOP 1 

SL2 
OUTPUT = N 1 +  - 100 

REFERENCE N 1 

SECT1 ON DIVIDE BY N 
PHASE LOCK LOOP 

100 kHz REF 

(22.1 MHz) 
19.8-29.7 MHz _ 
100 kHz STEPS 

100 kHz REF 16 17 15 16 17 A - - 
BCD INPUTS BCD INPUTS 

- 2 MHz CLOCK 

DIGITAL 
CONTROL 
SECT I ON 

(24.5679 MHz) 
-- 20.0001-30.0000 

MHz-100 Hz STEPS 

+ 

2 
2_ 
1 

10 \ 

9 
8 
7 
7 
3- - 
4 

N2 

DIVIDE BY N 
PHASE LOCK LOOP 

BCD 
' OUTPUTS 

19.80-29.79 MHz 

10 kHz STEPS 
13 14 15 SUMMING LOOP 2 - 
BCD INPUTS N3 

OUTPUT = N2 + 

12.079 MHz) 

N3 

DIVIDE BY N 

(24.36 MHz) 

- 
1 kHz STEPS 

13 14  15 

PHASE LOCK LOOP 

2.001-2. 100 MHZ - 
BCD INPUTS 

11 12 FREQUENCIES SHOWN I N  PARENTHESES ARE - 
BCD INPUTS 

FOR THUMBWHEEL SETTINGS SHOWN 

N2 N3 
SL1 OUTPUT ALSO EQUALS N1+ 100 + 

Figure 8-1. Model 8660B Simplified Block Diagram 



Model 8660B 

SECTION VI I I  
SERVICE 

Service 

8-1. INTRODUCTION NOTE 

8-2. This section provides instructions for testing, 
troubleshooting and repairing the Hewlett-Packard 
Model 8660B Synthesized Signal Generator. 

8-3. PRINCIPLES OF OPERATION 

8-4. Figure 8-1, Simplified Block Diagram, and the 
following discussion illustrates the basic principles 
of operation of the Model 8660B. More detailed 
information about principles of operation for the 
phase locked loops and the Digital Control Unit 
appears on Service Sheets 1 and 1 8  respectively. In 
addition, detailed information to the circuit level is 
provided on individual service sheets. 

8-5. Reference Section. A 100 MHz voltage con- 
trolled oscillator which is phase locked to  an 
internal reference, or an external standard, serves 
as a master oscillator. The internal reference is a 10 
MHz temperature controlled crystal oscillator. The 
external standard may be 1,2,2.5,  5 or 10  MHz at 
0.2 to  2 volts rms. All of the outputs from the 
reference section are derived from the 100 MHz 
master oscillator. 

8-6. The reference section provides the following 
outputs : 

a. 500 MHz to the RF Output Section. 

b. 100 MHz to the RF Output Section. This 
100 MHz is coupled out of the RF Output Section 
for use in other circuits. 

c. 20 MHz to the Modulator Section. This 
20 MHz is coupled out of the Modulator Section 
for use in the RF Output Section and the Fre- 
quency Extension Module. 

d.  10  MHz to the High Frequency Loop 
phase detector. 

e. 2 MHz to the Digital Control Unit to  be 
used as a clock. 

f. 400 kHz to the N1 loop for a reference 
signal. 

g. Separate 100 kHz signals to the N2 and 
N3 loops for a reference signal. 

In the following discussion the terms digit 
1 ,  digit 2, through digit 10 are used to  
refer to  the ten digits of frequency selec- 
tion. Digit 1 refers to the least significant 
digit ( 1  Hz increments). Digit numbers 
progress from right to  left until digit 10  
refers to the most significant digit (1  GHz 
Increment). 

8-7. High Frequency Loop. The HF loop contains 
a voltage controlled oscillator which provides 
eleven discrete outputs between 350 and 450 MHz 
in 10 MHz steps when the Model 86601A RF 
Section is used. When other RF Sections are used 
the output of the HF loop will be ten discrete 
outputs between 360 and 450 MHz in 10 MHz 
steps. 

8-8. The HF loop voltage controlled oscillator is 
pretuned to  a frequency selected by digits 8 and 9 
when the Model 86601A RF Section is used (digit 
9 is set to 1 or 0 only). Only digit 8 is used to  
control the HF loop voltage controlled oscillator 
when a higher frequency RF Section is used. 

8-9. Pretuning tunes the voltage controlled oscilla- 
tor to a point within the capture range of the phase 
lock loop and the phase detector then causes the 
loop to be phase locked to the 10  MHz reference 
signal at the exact frequency selected. 

8-10. When the Model 86601A RF Section is used 
the output of the HF loop is applied to  the RF  
Output Section. When a higher frequency RF 
Section is used, the output of the HF loop is 
applied to  the Frequency Extension Module. 

8-1 1. N 1 Phase Lock Loop. The N1 loop provides 
an output to Summing Loop 1 that is between 
19.8 and 29.7 MHz in 100 kHz steps. The N1 
voltage controlled oscillator is roughly pretuned by 
a digital to  analog converter which is cohtrolled by 
digits 6 and 7. 

8-12. The N1 sampling phase detector is driven by 
pulses derived from the N1 voltage controlled 
oscillator through a programmable divider and a 
pulse shaper. The programmable divider is con- 
trolled by digits 6 and 7. When the loop is phase 
locked the 400 kHz reference input is sampled at a 
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Service Model 8660B 

100 kHz rate. The error signal from the phase 
detector is summed with the digital to analog 
converter output to precisely control the voltage 
controlled oscillator frequency. 

NOTE 

In option 004 instruments the N2A pro- 
grammable divider is used. The N2 loop 
output is then between 20.01 and 30.00 
MHz. 

8-13. N2 Phase Lock Loop. The N2 loop provides 
an output to Summing Loop 2 that is between 
19.80 and 29.79 MHz in 10  kHz steps. The N2 
voltage controlled oscillator is roughly pretuned by 
a digital to analog converter which is controlled by 
digits 4 and 5. 

8-14. The N2 sampling phase detector is driven by 
pulses derived from the N2 voltage controlled 
oscillator through a programmable divider and a 
pulse shaper. The programmable divider is con- 
trolled by digits 3 , 4  and 5. When the loop is phase 
locked the 100 kHz reference signal input is 
sampled at a 10  kHz rate. The error signal froin the 
phase detector is summed with the digital to analog 
converter output to predisely control the voltage 
controlled oscillator. 

8-1 5. N 3  Phase Lock Loop. The N3 loop provides 
an output to Summing Loop 2 that is between 
2.001 and 2.100 MHz in 1 kHz steps. The N3 
voltage controlled oscillator is roughly pretuned by 
a digital to analog converter which is controlled by 
digit 2. 

8-16. The N3 sampling phase detector is driven by 
pulses derived from the N3 voltage controlled 
oscillator through a programmable divider and a 
pulse shaper. The programmable divider is con- 
trolled by digits 1 and 2. When the loop is phase 
locked the 100 kHz reference signal is sampled at a 
10 kHz rate. The error signal from the phase 
detector is summed with the digital to analog 
converter output to precisely control the voltage 
controlled oscillator frequency. 

NOTE 

In option 004 instruments SL2 is not 
used. 

8-1 7. Summing Loop 2. SL2 provides an output to 
SL1 that is between 20.0001 and 30.0000 MHz in 
100 Hz steps. The SL2 voltage controlled oscillator 
is roughly pretuned by a digital to analog converter 
which is controlled by digits 3, 4 and 5. 

8-18. The output from the SL2 voltage controlled 
oscillator is also applied to a mixer where it is 

mixed with the output of the N2 loop. The output 
of this mixer is applied to  one input of a digital 
phase detector through a pulse shaper. The other 
input to the digital phase detector is the divided 
by ten output of the N3 loop assembly in pulse 
form. When SL2 is phase locked the frequency 
ratio of the two inputs to the phase detector is 
always 1 : l ;  the mixer output frequency must 
exactly match the divided by ten output of the N3 
loop assembly (the pulses are received alternately). 

NOTE 

In option 004 instruments the SL1 output 
is from 20.0001 to 30 MHz. 

8-19. Summing Loop 1. SL1 provides an output to 
the RF Output Section that is between 20.000001 
and 30 MHz in 1 Hz steps. The SL1 voltage 
controlled oscillator is roughly pretuned by a 
digital to analog converter which is controlled by 
digits 5, 6 and 7. 

8-20. The output from the SL1 voltage controlled 
oscillator is also applied to a mixer where it is 
mixed with the output of the N1 loop. The output 
of this mixer is applied to one input of a digital 
phase detector through a pulse shaper. The other 
input to the digital phase detector is the divided 
by one hundred output of the SL2 voltage con- 
trolled oscillator in pulse form. When SL1 is phase 
locked the frequency ratio of the two inputs to the 
phase detector is 1 : l ;  the mixer output frequency 
must exactly match the divided by one hundred 
output of the SL2 voltage controlled oscillator (the 
pulses are received alternately). 

8-21. Digital Control Unit. In the local mode all 
functions of the Model 8660B are controlled by 
the DCU. These functions are itemized and des- 
cribed in Section I11 of this manual. 

8-22. Interface Circuits. The interface circuits pro- 
vide the capability of operating the Model 8660B 
with the DCU (local mode), or by a remote 
programming device (remote mode). 

8-23. R F  Section. An RF Section plug-in is re- 
quired to  produce a useable rf output. Figure 8-1 
shows a simplified block diagram of the Model 
8660B with a Model 86601A RF Section used in 
the system. All plug-in sections are covered by 
separate manuals. 

8-24. Modulation Section. If a modulation section 
is not available, it will be necessary to have an 
Auxiliary Section in the modulator drawer to 
complete necessary connections. 
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Model 8660B Service 

8-25. RECOMIVIEIVDED TEST EQUIPMENT 

8-26. Test equipment and accessories required to 
maintain the Model 8660B are listed in Table 1-3. 
If the equipment listed is not available, equipment 
that meets the minimum specifications shown may 
be substituted. 

8-27. TROUBLESHOOTING 

8-27. Troubleshooting procedures are divided into 
three maintenance levels in this manual. 

8-29. The first maintenace level is a repair-by- 
substitution method for the digital control unit 
only. If trouble developes in the digital control 
unit and a set of spare assemblies is on hand, refer 
to Table 8-1 for troubleshooting procedures. 

8-30. The second maintenance level is designed to 
utilize the HP Module Exchange Program. A set of 
troubleshooting trees enable a relatively inexper- 
ienced technician to isolate the cause of a mal- 
function to  a circuit board or assembly. A factory 
repaired replacement for the defective circuit 
board or assembly may be ordered through the 
nearest HP Sales/Service office using the special 
part numbers listed in Table 6-1. Refer to  para- 
graph 8-34 and Figure 8-2 for additional informa- 
tion relative to  the Module Exchange Program. 

8-31. The third maintenance level involves repair- 
ing the instrument to the component level. The 
troubleshooting trees, in addition to  aiding in the 
detection of faulty circuit boards or assemblies, 
also refers the technician to  Service Sheets to  be 
used if repairs are to  be accomplished to the 
component level. Circuit descriptions and test pro- 
cedures for this maintenance level are located on 
the page facing the schematic diagram of the 
circuit to  be repaired. 

8-32. If the cause of a malfunction is found and 
remedied in any circuit containing adjustable com- 
ponents, the applicable adjustment procedure in 
Section V of the manual should be performed. 

8-33. REPAIR 

8-34. Module Exchange. This instrument, because 
of its modular design, may be repaired by simply 
replacing a defective module. Modular design is a 
method of construction that groups individual 
circuits on a replaceable assembly. Modular design, 
coupled with a factory-repaired module exchange 
program, eliminates the need to  repair to the 
component level. Factory-repaired modules are 
available on an exchange-for-credit basis that re- 
duces module cost substantially below the cost of a 
new module. 

8-35. This manual provides a procedure which 
enables the technician to  quickly isolate the cause 
of a malfunction to  the defective module. 

8-36. Exchange modules should be ordered by the 
exchange numbers shown in Table 6-1 from the 
nearest Hewlett-Packard Sales/Service Office. 

8-37. Figure 8-2 illustrates the module exchange 
procedure. 

NOTE 

Do not send a defective module to the HP 
office until the replacement module is 
received. 

8-38. Line Voltage Requirements. During adjust- 
ment, testing and use, the Model 8660B must be 
connected to a source of power capable ofdeliver- 
ing about 200 watts of power at 115 or 230 volts 
ac + lo%, single phase. If adjustment of the dc 
voltage regulators is required, the Model 8660B 
should be connected to the ac source through an 
adjustable auto-transformer. The line voltage may 
then be adjusted to check the Model 8660B regula- 
tors when the line voltage is changed + 10%. 

8-39. Servicing Aids on Printed Circuit Boards. 
Servicing aids on printed circuit boards include test 
points, transistor and integrated circuit reference 
designators, adjustment callouts and assembly 
stock numbers. Figure 8-3 illustrates the proper 
method to identify pin numbers on the circuit 
boards. 

8-40. Circuit Board Extenders. Circuit board ex- 
tenders are provided with the instrument. These 
extenders enable the technician to extend plug-in 
boards clear of the assembly to  provide easy access 
to  components and test points. See Figure 8-4 for a 
typical example of extender board use. 

NOTE 

Extending some circuit boards, particu- 
larly those containing oscillators, may 
cause a change in operating frequency. 
Adjustment of variable components 
should not be attempted, except as re- 
quired for troubleshooting purposes, 
while the circuit boards are extended. 

8-41. Diagrani Notes. Table 8-2, Schematic Dia- 
gram Notes, provides information relative to sym- 
bols and values shown on schematic diagrams. 

8-42. Part Location Aids. The locations of chassis 
mounted parts and major assemblies are shown in 
Figure 805. The location of individual components 
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Table 8-1. Troubleshooting by Replacement ( 1  o f  2) 

Model 8660B 

8-4 
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Test 

1. Perform operator's 
checks 1 through 1-c 

1-a. Ground the con- 
nector pin labeled PWR 
DET on the mother 
board 

2. Enter a center 
frequency (within the 
limits of the RF section 
in use) in Hz. 

3. Enter center fre- 
quencies in GHz, MHz, 
kHz (stay within limits 
of the RF section in 
use). 

4. Perform operator's 
checks 2-a and 2-b 

5. Perform operator's 
check 2-c 

6. Perform operator's 
checks 2-d and 2-e 

7. Perform operator's 
check 3-a 

7-a. Check STEP down 
operation 

8. Perform operator's 
check 3-b 

9. Perform Operator's 
checks 3-c and 3-d 

Result 

Readout does not display 
1.000000 MHz 

Readout displays 1.000000 
MHz 

Readout display is not 
correct 

Readout correct. (It has 
been determined that the 
data out of the DCU is 
incorrect 

or 
Readout incorrect, but rf 
output is correct 

Readout does not justify 
properly 

Readout does not justify 
properly 

Readout incorrect 

Readout does not blank when 
CLEAR KYBD is pressed 

operation does not 
function properly 

STEP) operation does not 
function properly 

STEP readout incorrect 

OUT OF RNG light does 
not clash 

Procedure 

Check the 2 MHz and power supply 
inputs to  the DCU. If present, proceed 
t o  step 1-a. 

Trouble is in the A3 interface 
assembly 

A2, A l ,  A7, A4, A5, A6, A12 

A9, A10, A l ,  A5, A4, A7 

A, A2, A l ,  A12 

A3, A2, check wiring from the 
keyboard t o  the A l A l l  mother 
board 

A3, A2, check wiring from the 
keyboard t o  the A l A l l  mother 
board 

A l ,  A4, A5 

A2, check wiring between keyboard 
and A1 A l l  mother board 

A2, A4, A5, A6, A7, check wiring 
between keyboard and A l A l l  mother 
board 

Same as step 7 

A l ,  A4, A5, A7, check STEP push- 
button switch and wiring 

A6, A l ,  light bulb, a4. a5. a7. Check 
OPID lines as follows: Extend the A1A7 
assembly and check the following lines 
on connector -1 

RF Section 86601 86602 
Pin 3 0 1 
Pin C 0 0 
Pin B 0 0 
Pin 2 0 0 
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Table 8-1. Troubleshooting by Replacement (2  of 2 )  

8-5 
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Procedure 

If proper levels are present, trouble is in 
the A4A7 assembly or associated wiring. 
If proper levels are not present, trouble 
is in the cabling to the plug-in unit. 

Al ,  A4, A5, A6, A7. Check MANUAL 
switch and wiring. Check the TUNING 
control and wiring/Extend the A l A l  
assembly on two extender boards and use 
an oscilloscope to check for pulses at 
AlAlU12 pins 4 and 5. If pulses are 
present, the A l A l  assembly is probably 
defective. If the pulses are not present, 
the TUNING control, AlA17 is probably 
defective . 

A6, A l ,  lightbulb, A4, A5, A7. Check 
OPID lines on the A1A7 assembly as 
shown in step 9. Results are the same. 

A l ,  A4, A5, A6, A7. Check MANUAL 
switch, AlA17 TUNING control. Extend 
the A l A l  assembly on two extender 
boards and check as in step 10. Results 
are the same. 

A4, A5, A6, A7, A8, A l ,  A9, A10, A12. 
Check lightbulbs, sweep switches and 
wiring. 

A l ,  A4, A5, A6, A7, A8, A9, AIO, A12. 
Check sweep switches and TUNING 
control. Extend the A l A l  assembly on 
two extender boards and check as in 
step 10. Results are the same. 

A4, A5, A6, A7, A8, A l ,  A9, A10, A12. 
Check SINGLE switch and wiring. 

h 

Test 

10. Perform Operator's 
check 3-e 

11. Perform operator's 
check 3-f 

12. Perform operator's 
checks 4-a through 4-d 

13. Perform operator's 
checks 5-a through 5-c. 

14. Perform Operator's 
check 6-a. 

15. Perform Operator's 
check 7-a 

Result 

Readout does not decrease 
in 111111 Hz steps 

OUT OF RNG light does 
stay on below lower 
frequency limit. 

Manual time mode not 
operating properly. 

Does not perform as 
Specified in Table 3-5 

Readout and/or output 
is incorrect 

Incorrect output 
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Table 8-2. Schematic Diagram Notes 

Model 8660B 

0 Panel Control 

r - - -  1 
L - - - A  Encloses Rear Panel 

designations 

SCHEMATIC DIAGRAM NOTES 

Inductance is in microhenries, Resistance is in ohms and Capacitance is in microfarads unless 
otherwise noted. 

PI0 part o f  

a Screwdriver Adjustment 

0 Encloses Front Panel 
designat ions 

- - - -  Circuit assembly borderline 

------ Other assembly borderline 

F Wiper moves toward CW with clockwise rotation of control as viewed from shaft o r  knob. 

b Numbers in stars o n  circuit assemblies show locations of test points. 

0 Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor color code. First 
number identifies the base color, second number the wider stripe, and the third number the 

narrower stripe. Example: denotes white base, yellow wide stripe, violet narrow stripe. 

0 2  Indicates an output  from a schematic that goes t o  an input identified as 0 on Service Sheet 
2 .  

6 0  Indicates an input to a schematic that comes from an output  identified as 0 on Service Sheet 
6. 

Indicates Circuit ground 

Scans by ArtekMedia O 2006 



Model 8660B Service 

mounted on printed circuit boards or other assem- ordering information refer to  the parts list in 
blies are shown on the appropriate schematic page Section VI of this manual. 
or the page opposite it. The part reference designa- 
tor is the assembly designation plus the part desig- 
nation. (Example: AlORl is R l  on the A10 assem- 8-43. Table 8-3 lists all assemblies and provides 
bly). For specific component descriptions and location information for photos, schematics, etc. 

Table 8-3. Assembly Locations 
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8-7 

Photo: Figure 8- 

5 

5, 60, 62 

5, 13,14,  16, 17 ,19 ,21 ,  23 

5, 65 

5, 65 

5 

5, 37 

5 

5, 35 

5, 41 

5, 39 

5, 33 

5, 29, 31 

5 , 4 3  

5, 25 

5, 27 

5 ,45  

5 , 4 7  

5, 64 

5 , l l  

5 ,12  

Assembly IVurr~bers and Description 

A1 Digital Control Unit 

A2 Loop Mother Board 

A3 Interface Assembly 

A4 HF Loop Assembly 

A5 Voltage Control Assembly 

A6 Regulator Assembly 

A7 AC Line Module 

A8 N3 Oscillator 

A9 Cable Loop Board 

A10 N3 Phase Detector 

A l l  SL2 Oscillator 

A12 SL2 Phase Detector 

A13 N2 Oscillator 

A14 N2 Phase Detector 

A15 SLl  Phase Detector 

A16 N l  Phase Detector 

A17 N l  Oscillator 

A18 SLl  Mixer 

A19 SL1 Oscillator 

A20 Rectifier Assembly 

A2 1 Reference Oscillator 

A22 Reference Switch Assembly 
s 

Service Sheet Number 

18-38 

22 ,23  

2 , 3 , 4 , 5 ,  6 

24 

24 

24 

12 

25 

11 

14 

1 3  

10  

9 ,9a  

15  

7 

8 

16 

17 

24 

2 

2 
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Module Exchange Repair Program 

The module exchange program described here is a method of keeping your 
Hewlett-Packard instrument in service without repairing the instrument to  the 
component level. 

A. 

shipped individually in boxes like 
this. In  addition to the circuit 
module, the box contains: 

Module repair report 
Return address label 

B. 

Open box carefully - it will be used 
to return defective module to HP. 
Complete repair report. Place it and 
defective module in box. Be sure to 
remove enclosed return address 

C. 

Seal box with tape provided. lns~de 
U.S.A.", stick preprinted return 
address label over label already on 
box, and return box to HP. Outside 
U.S.A., do not use address label: 
instead, address box to the nearest 

*HP pays  postage' on boxes mailed HP office. 
in U.S.A. 

Locate defective module 
using troubleshooting pro- 
cedures and service sheets 
in this manual. 

t I P 

Figure 8-2. Modular Exchange Procedure 

Scans by ArtekMedia O 2006 

Is a replacement module 
on hand? 

1 

YES 
Install the replacement 
module. Keep the de- 
fective module for re- 
turn to HP. 

J 

NO 

t v 
Order rebuilt-exchange 
module from HP. Refer to 
the Replaceable Parts Sec- 
tion for part numbers. 

Order rebuilt-exchange 
module from HP. Re- 
fer to the Replaceable 
Parts Section for part 
numbers. 

v t 
Swap replacement module 
and defective module. 

Put rebuilt-exchange 
module in spares stock. 

v ? t 
Return defective module 
to HP. 

Return defective mod- 
ule to HP. 
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- -  - 

COMPONENT SlDE 

1 1 15 

XAI -1  XA1-2 

WIRING SIDE 

S A S A 

XA1-2 XAl-1  

Figure 8-3. Printed Circuit Board Connector Identification 

Scans by ArtekMedia O 2006 



Service - Model 8660B 

Figure 8-4. Model 8660B With Circuit Board Extended for Maintenance 

8-10 
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NOTE 

Model 8660B 

This procedure is based on the assumption that the cause of trouble has been 
isolated to the Model 8660A by performing the tests specified in the Modulation 
or RF Section Manual. 

Voltage(s) 

Remove the top cover from the 8660A and use the 
DVM to check voltages at ooints on the A5 assemblv. 

I Voltage(s) cannot be adjusted t o  tolerance. 

TP2 - l O V  k 5 m V  
TPl  -40 V f 20 m V  Refer t o  Figure 8-64 and Service Sheet 24. 

Al l  voltages present. 

t 
More than 10 mV ripple present. 

Use an oscilloscope to che 

< 10 m V  ripple. 

Remove the 8660A left side panel and use the Spec- 
trum Analyzer and Counter to verify the SL1 fre- 
quency and output level -4 to -7 dBm. SEE NOTE 1. 

Use the DVM to check the levels at A2XA9. These 

+3 dBm. 

1 levels are in BCD 1, 2, 4, 8 format. High equals a 1, L 
Frequency is accurate = less than 0.8 V. H = greater than +2 V. I 

* 

NOTES: 
1. The correct frequency output of SL1 may be determined by  subtracting 

the last seven digits of the programmed frequency from 30.000000 MHz. 

t 

Frequency is accurate 
but level is low. 

EXAMPLE: Programmed frequency is 107.654321 MHz. Subtract 
7.654321 from 30.000000. SL1 frequency is 22.345679 MHz. 

Use a Spectrum Analyzer and a Counter to verify the 
amplitude and frequency accuracy of the 500 MHz 
output of the A4A4 assembly. Should be greater than 

Frequency is accurate Frequency is wrong or erratic. 
Frequency is wrong or erratic. but level is low. 

t 

2. Determine output frequency by subtracting digit 8 or 9 (10 MHz and 
100 MHz steps) from 450 MHz. EXAMPLE: Programmed frequency is 
107 MHz. Subtract 100 from 450. HF Loop output is 350 MHz. 

Y 

I but level is low. I Frequency is wrong or erratic. I I 

Refer to Service Sheet 3. Refer t o  Figure 8-9. 

Frequency and level are correct. 

Frequency and 
level are 

Frequency and level 
are Correct. 

I Correct levels are present. Levels are 
not correct. 

Use a Spectrum Analyzer and a Counter to verify the 
amplitude and frequency accuracy of the 20 MHz out- 
out of the A4A4 assemblv. -3 to -6 dBm. 

. I Frequency is accurate Use the DVM to check the levels at A4A6 input 
labeled "A", "B", "C", "D", and "E". These levels are 

but level is low. in BCD 1. 2.4.8 format. High equals a 1, L = less than 

i Frequency and level 

Refer t o  Service Sheet 6. * 

Use the Spectrum Analyzer and Counter to verify the 
amplitude and frequency accuracy of the 350.450 
MHz output of the A4A5 assembly +13 to +15 dBm. 
Do NOT disconnect the lead labeled 350.450 MHz 
VCO OUTPUT. SEE NOTE 2. 

1 0.8 V, H = greater than t 2  " ' I 
I 1 

Trouble is in interconnections to the plug-in section. 

I Correct Levels are present. I Levels are 

I I not correct. 

. BASIC TROUBLESHOOTING TREE 
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NOTE 

Use the DVM to  verify the presence of dc operating 
voltages at all assemblies before beginning tests. 1 Signal is as specified. 

Reconnect REF INPUT cable. 

2 

Disconnect the REF INPUT cable from A4A2. Use the 
Spectrum Analyzer and the Counter t o  verify the pres- 
ence of the reference signal at the cable output (10 
MHz, at least + 5 dBm). 

I Use t h x e c t r u m  Analyzer and the Counter to v e g  

- 
S 

Frequency or amplitude is not as specified. a 
F 

the presence of the 100 MHz signal at the A4A4 100 
MHz OUTPUT. Should be exactly 100 MHz, at least + 
10 dBm. 1 

I Frequency not as specified. 
I 

Amplitude not as specified. 1 Amplitude and frequency 
are as specified. 

Frequency or v 
I , Frequency or 1 t v , level is not L 

2 

Remove the covers from A4A3 and A4A2. Use an 
Oscilloscope and a Counter to  verify the presence of 
the 20 MHz input to  A4A3. Should be 20 MHz + 1 
MHz and at least 300 mV p-p. 

level is not v 
asspecified. A4A4 assembly is defective. Order replacement assem- 

bly or refer to  Service Sheet 3 and repair as required. 

Frequency and level 
are as specified. Frequency or 

Use an Oscilloscope and a Counter to verify the pres- 
ence the 20 MHz Output the A4A3 assembly. 
Should be 20 MHz k 1 MHz and at least 2 V p-p. 

Frequency and level 

Pulse is not . 

I Adjustment does not work as specified. 
A4A4 assembly is defective. Order replacement assem- 

level is not 
as specified. A4A3 assembly is defective. Order replacement assem- - 

bly or refer to Service Sheet 3 and repair as required. 

ConnecttheOscilloscopetoA4A2 TP1 .The Oscilloscope as specified. 
should display a 20 nanosecond pulse at least 2 V p-p. 

Voltage is as specified. 

I bly or refer to Service Sheet 3 and repair as required. 

A4A2 assembly is defective. Order replacement assem- 
bly or refer to Service Sheet 2 and repair as required. 

2 

Connect the Counter to  the 20 MHz OUTPUT from 
the A4A4 assembly. Verify that A4A4C2 can be 
adjusted to  20 MHz f 5 kHz. 

Use the Spectrum Analyzer and the Counter to  check as specified. A4A4 assembly is defective. Order replacement assem- 
the 500 MHz output from the A4A4 assembly. Should bly or refer to  Service Sheet 3 and repair as required. 
be exactly 500 MHz and at least + 3 dBm. 

I t r 

Adjustment works as specified. - 

Signal is as specified. 

Use the Spectrum Analyzer and the Counter to  check Frequency Or level 

the 20 MHz output from the A4A4 assembly. Should Specified. / 

be exactly 20 MHz and at a level between -3 and -6 
dBm. 

4 
Pulse is present as specified. 

v 

I 

I Sisnal is as specified. I 

Use the DVM to  check the dc level at the A4A2 
"VCO" lead. Voltage should be about t 1 2  to  +14 
Volts. 

Frequency or 
Use the Oscilloscope to check the 10 MHz output level is not 

from the A4A4 assembly. Level should be greater than $pecified. A4A3 assembly is defective. Order replacement assem- 
1.5 V p-p. Use the Counter to  check the frequency. 

J 
bly or refer to  Service Sheet 3 and repair as required. 

Frequency should be exactly 10 MHz. - 
I t 

Voltage is notasspecif ied. - 
I Signal is not as specified. I Signal is as specified. 

I i 

Frequency or , I 
Use the Oscilloscope and a Counter to  check the refer- level is not Use an Oscilloscope to check to  10 MHz input to the 
ence outputs from the A4A1 assembly. The 2 MHz, as specified. A4A1 assembly from the A4A3 assembly. Level 
400 kHz, and both 100 kHz signals should be greater should be greater than 1.5 V p-p. 
than 2 V p-p. I 

Al l  signals are as specified. 
I Signal is as specified. 1 I 
t 

A4A1 assembly is defective. Order replacement assem- 
bly or refer to  Service Sheet 2 and repair as required. I '  



44A4 assembly is defective. Order replacement assem- 
~ l y  or refer to Service Sheet 3 and repair as required. 

A 

/ 

- i 

A4A3 assembly is defective. Order replacement assem- 
bly or refer to  Service Sheet 3 and repair as required. 

A 
Signal is not as specified. 

Use an Oscilloscope to  check to  10 MHz input to the 
A4A1 assembly from the A4A3 assembly. Level 
should be greater than 1.5 V p-p. 

Signal is as specified. 

t 
A4A1 assembly is defective. Order replacement assem- 
bly or refer to Service Sheet 2 and repair as required. 

4 IC INFORMATION AND 
TROUBLESHOOTING TREE 

Check cable. 
Signal Is present. 

1 
A22 assembly IS defectlve. Order replacement assem- 

= 
Set the rear panel REFERENCE sw~tch to EXT and 
apply a 1 Vrms 10 MHz s~gnal to  the reference INPUT. 
Recheck the s~gnal at the end of the cable to  the 
A4A2 assembly. 

bly or refer to Servlce Sheet 2 and repair as required 
S~gnal is now present A 

v , 
Set the rear panel REFERENCE sw~tch to INT and 
check the output of the A21 reference oscillator. 

- Signal 1s Present. 

D C  level Is not as specifled. 

b 

The A4A7 assembly IS defectlve. Order a replacement 
assembly or refer to Serv~ce Sheet 5 and repalr as re- 

-C 

qu~red. - DC level IS as spec~fled. 

- 

Open the HF phase lock loop by removing hte cable 
from the A4A5 350-450 MHz VCO OUTPUT. Use the 
Osc~lloscope or the DVM to  check the dc level on the 
lead marked 0 between theA4A6 and A4A7 assem- 
blles. The level should be 0 V * 0.1 V 

that the output at the rear connector of the A4A5 
assembly IS about +13 to  t 1 5  dBm at the frequencles 
shown for the Thumbwheel settings below. 

Thumbwheel Frequency Input 
settings output logic 

level 
9 8 MHz EDCBA 

0 0 450.000000 00000 
0 1 440.000000 00001 
0 2 430.000000 00010 
0 3 420.000000 0001 1 
0 4 410.000000 00100 
0 5 400.000000 00101 
0 6 390.000000 001 10 
0 7 380.000000 001 11 
0 8 370.000000 01000 
0 9 360.000000 01001 
1 0  350.000000 10000 

If the frequencles are not correct use the DVM to 
check the loglc levels at the A4A6 "A", "B", "C", 
"0" and "E" ~nputs. For thumbwheel settings shown 
above they should be as shown ~n the level column. 1 
= high, about + 3 V. 

1 

Frequency or level 
not as spec~f led. rs 

Trouble IS in the reference sectlon. Start at beginning 
of thls tree. 

b 

Figure 8-6. RF Loops Troubleshooting Tree (1  o f  2 )  

8-12 

Check cable. 
S~gnal IS not present. 

t 
I 1 A21 IS defect~ve. Order a replacement u n ~ t .  

Refer to the flrst step in the HF loop procedure and 
repeat the frequency portlon of the test. Frequencles 
shown should be w ~ t h l n  k 500 kHz. 

func t~on~ng properly. 

1 

No output or low output 

1 t 
A4A5 assembly is defectwe. Order replacement assem- 
bly or refer to  Serv~ae Sheet 6 and reapalr as required. 

Check ~nterconnect~ons to the ~nterface c~rcu i t  ~f inter- 
connect~ons are good, trouble IS ~n the ~nterface clr- 
cults or the DCU. Refer to Figure 8-49. 

4 

Input logic levels 
are not as speclfled. 

Use the Spectrum Analyzer and a Counter to verlfy All frequenc~es and levels are as spec~f~ed HF Loop is 

Frequencles are not as spec~f~ed. 
, 

Levels are as spec~fled 
but frequenc~es are not. 

Frequenc~es are as spec~f~ed. h 
t 

Use the osc~lloscope and the Counter to check the 10 
MHz ~ n p u t  to  the A4A7 assembly. Should be greater 
than 1.5 V p-p. 

7 
Close the HF loop by reconnecting the cable between 
the A4A6 and A4A7 assemblies. Use the Osc~lloscope 
to  check for a 2 - 3 V p-p beat note at the lead labeled 
0 on the A4A7 assembly. 

I 

Frequency and level is as specified. 

Use the DVM to check the dc level on the lead marked 
"freq" between the A4A5 and A4A6 assembl~es. 
Thumbwheels 9 and 8 set to 00 level should be -34 
Vdc. Thumbwheels set to 10 level should be -7 Vdc. 
If levels are not as spec~f~ed refer to  paragraph 5-15 
and perform the adjustment procedure. 

I 

Beat note Beat note IS not present. 
Adjustment procedure doe1 

IS present. 
9 

The A4A6 Assembly IS defect~ve. Order a rtplacement 
assembly or refer to Serv~ce Sheet 4 and riepalr as re- 
qulred. 

b 

not correct the problem. 
i 

Use the DVM to  measure the lead labeled "comp" ~n 
the A4A6 assembly. Should be about -37 t o  -38 V. 

i 

Voltage IS as spec~f~ed. 

7 r h The A4A6 assembly IS defect~ve. Order a replacement 

1 

The A4A7 assembly IS defectwe. Order a r?placement 
assembly or refer to Serv~ce Sheet 5 and repair as re- 
qulred. 

assembly or refer to Serv~ce Sheet 4 and repalr as re- 
qulred. 
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Continued on Sheet 2. 

anel REFERENCE switch to  EXT and 
; 10 MHz signal to  the reference INPUT. 
;ignal at the end of the cable to  the 
/. 

All frequencies and levels are as specified. HF Loop is , 
functioning properly., . 

1 

Check cable. 
"gna' is present. 

1 
A22 assembly is defective. Order replacement assem- 

.um Analyzer and a Counter to verify 
~t at the rear connector of the A4A5 
jut +13 to +15 dBm at the frequencies 
rhumbwheel settings below. 

bly or refer to Service Sheet 2 and repair as required. 
Signal is now present. 4 

v , 

Open the HF phase lock loop by removini hte cable D C  level is not as specified. 
from the A4A5 350-450 MHz VCO OUTP J T. Use the 
Oscilloscope or the DVM to  check the dc 

anel REFERENCE switch to  INT  and 
ut of the A21 reference oscillator. 

lead marked 0 between the 
blies. The level should be 0 V * 0.1 V. 

No output or low output. 1-1 

, Signal is Present. 

The A4A7 assembly is defective. Order a replacement 
assembly or refer to  Service Sheet 5 and repair as re- 
quired. 

A 

Refer to  the first step in  the HF loop pro edure and 
repeat the frequency portion of the test, equencies 
shown should be within f 500 kHz. 

+ I 

31 Frequency Input 
output logic 

level 
MHz EDCBA 

Check cable. 
Signal is not present. 

t 
fective. Order a replacement unit. 

I I J 
I 1 

Frequenciesare not as specified. 

I Frequencies a$ as specified. 

I 3 + 
Use the DVM to  check the dc level on the lead marked ~evels are correct. 
"frea" between the A4A5 and A4A6 assemblies. i 

0 on the A4A7 assembly. 

~humbwheels 9 and 8 set to 00 level should be -34 
Vdc. Thumbwheels set to  10 level should be -7 Vdc. The A4A5 assembly is defective. Order a replacement 
I f  levels are not as specified refer to  paragraph 5.15 assembly or refer to  Service Sheet 8 and repair as re- 
and perform the adjustment procedure. 

I . 
A4A5 assembly is deiective. Order replacement assem- 

+ 

bly or refer to  Serviqe Sheet 6 and reapair as required. 

i 

I 

Check interconnectiolns to  the interface circuit if inter- 
I Beat note Bea note is not present. 

is present. I Adjustment procedure does 
not correct the problem. 

quired. 

Use the DVM to measure the lead labeled "comp" in Voltage is not as specified. I the A4A6 assemblv. Should be about -37 t o  -38 V. I I connections are goo!, trouble is in the interface cir- 
cuits or the DCU. Refer to  Figure 8-49. 

I Voltage is as specified. 

lnput logic levels 
cies are not correct use the DVM to are not as specified. 

, 

c levels at the A4A6 "A", "B", "C", 
nputs. For thumbwheel settings shown 
tuld be as shown in the level column. 1 
3 v. I 

J 
I 

i 
t 

The A4A7 assembly is defkctive. Order a $lacement assembly or refer to Service Sheet 4 and repair as re- 

assembly or refer to Service Sheet 5 and pair as re- 
quired. 

I Levels are as specifjed 
but frequencies are not. 

scope and the Counter to check the 10 Frequency and level is as specified. 
the A4A7 assembly. Should be greater 

1 Frequency or level 
not as specified. 

- - 

i e  reference section. Start at beginning I 
4 IC INFORMATION AND 

TROUBLESHOOTING TREE 1 Figure 8-6. RF Loops Troubleshooting P e e  (1 o f  2 )  
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Model 8660B 

D&itally remastered by ArtekMedia @ 2002-2W 

From Sheet 1 

1 Frequency is not as specified. 

. 

1 Frequency and level 
are as specified. 

Use the Oscilloscope and Counter to check the SL2 
output at A2TP6. Level should greater than I V p-p. 
For formula to calculate frequency SEE NOTE 1. 

Frequency is as specified. 
rn 

SEE NOTE 2. 

Use the Oscilloscope and Counter to check the N3 Frequency is Use the Oscilloscope and Counter to check the N3 Frequency is  not as specified. 
output at A2XA8-1 pin 4. Level should be greater not asspecified. output at A2XA8-1 pin 6. Level should be greater 
than 2V p-p. For formula to  calculate frequency SEE ) than 0.5 V p-p. Frequency should be the same as last 
NOTE 4. SEE NOTE 2. step X 10. Use the plug provided to ground A2TP4. Use the 

Frequency and level 
Counter to check the frequency at A2XA8-1 pin 6. Frequency is  not asspecified. 

are as specified. 
Frequency should be same as last step f 250 kHz. 
Remove the ground plug. 

Frequency is 
Use the plug provided to ground A2TP8. Use the 

as specified. A12 assembly is defective. Order a rellacement assem- 

+ 7, 
Frequency is as specified. Check interconnecting wiring to the reference section. 

Counter to check the SL2 output at A Z X A I I -  pin 2. , bly or refer to Service Sheet 13 and ripair as required. 
The frequency should be calculated as in NOTE 1 + t J A 
150 kHz. 

Remove ground plug. 
SEE NOTE 2. ' Use the Oscilloscope and Counter to check the 100 

1 kHz inaut at A2XA10-1 oin 2. Sianal should be exact- 
Frequency is not as specified. 

I 

Frequency and level are as specified. 
r 

Frequency is not as specified. Frequenry is as specified. 

* Frequency is r 
Use the Counter to check the output at AZTP6. The 

not as specified, 
Remove the A12 circuit board and repeat the test. I Signal is as specified. 

frequency should be the same as that calculated in the , Frequencv should be the same as tha calculated in the 

* 

I step above. I 

A8 assembly defective. Order a replacement assembly 
or refer to Service Sheet 12 and repair as required. 

Frequency is as specified. 

A 

1 

previous step. 1 A10 assembly is defective. Order a replacement assem- 
I bly or refer to Service Sheet 11 and repair as required. 

I Frequeniy is  not as specified. 
I I 

quency and level at A 
should be as calculatec 
be about 0.4 V p-p. 

and level at A2XA14-1 

I A14 assembly is defecl 
bly or refer to  Service 

1 

I A1 I assembly is defective. Order a rjplacement assem- 
bly or refer to  Service Sheet 14 ana repair as required. 



I Use the plug 

Freauencv is Counter to  ch 1 
Use the Oscilloscope and Counter t o  check the N1 not as specified. quencV shoul 

output at A2XA17-1 pin 2. Level should be greater 
than 0.4 V p-p. For formula to calculate frequency 

1-4 kHz. 1 
SEE NOTE 5. SEE NOTE 2. 

Frequency and level A1 7 assembly 

i d  Counter to check the 100 
I pin 2. Signal should be exact- Frequency is not as specified. 

Use the plug provided to ground A2TP12. Use the 
Counter to  check the N2 output at A2XA13-1 pin 4. 
The frequency should be as calculated for the previous 
step f 250 kHz. 

Signal is as specified. i 

. Frequency is as specified' 

Frequency and level 
are as specified. 

I A14 assembly is defective. Order a replacement assem- I 

V 

I bly or refer t o  Service Sheet 9 and repair as required. 

A8 assembly defective. Order a replacement assembly 

are as specified. 
1 

Frequency is as specified. 

1 Frequency is as specified. 

Use the ptug provided to ground A2TP14. Use the 
Counter to  check the SL1 output at A2TP22 SEE 
NOTE 6. Frequency should be as calculated f 150 
kHz. 

A13 assembly defective. Order a replacement assembly 
or refer to  Service Sheet 12 and repair as required. Thumbwheels or refer to Service Sheet 10 and repair as required. 

/I Use the Counter to check ;he frequency at A2XA19-1 1 F~~~~~~~~ is 

Frequency is 

. . 
pin 2. Frequency should be as calculated for step not as specified. I above. 

not as specified. 

I - SEE NOTE 2. 

A v 

I Frequency is as specified. 

Use the DVM 
The level is c 
Thumbwheels 

rn Frequency is 

Use the Counter to  check the frequency at A2TP19. 
The frequency should be the difference frequency be- -- not as specified. A18 assembly 

,tween the N1 and SL1 outputs. 

Frequency is as 'IJecified. 

to ground A2TP4. Use the 

Frequency is as specified. 

( A15 assembly is defective. Order a replacement assem- 

Use the Oscilloscope and Founter t o  check the fre- 
quency and level at A2XA13-1 pin 6. The frequency 
should be as calculated in previous step. Level should 
be about 0.4 V p-p. 

bly or refer to  Service Sheet 15 and repair as required. 

'e. Order a replacement assem- 
wet 11 and repair as required. I 

Frequency and level 
D requency at A2XA8-1 pin 6. Frequency is not as specified. 

ame as last step 5 250 kHz. Check interconnection wiring t o  the reference section. are as specified. 

Frequency is as specified. Check interconnecting wiring to  the reference section. 

v t 
Use the Oscilloscope and Counter to check frequency 
and level at A2XA14-1 pin 2. The frequency should be 
exactly 100 kHz, level should be about 2 V p-p. 

Frequency is not as specified. 



ovided to ground A2TP12. Use the 
the N2 output at A2XA13-1 pin 4. 

ould be as calculated for the previous 

) 

, is not ass~ecified. 

Frequency 

Frequency is as specified. 

A16 assembly defective. Order replacement assembly 
or refer to  Service Sheet 7 and repair as required. 

w 

I refer to  Servicesheet 17 and repair as required. I 

Frequency is as specified. i 
1 t Check interconnecting wiring t o  the reference section. 

NOTES: 
1. The output frequency of the SL2 loop may be determined by adding the 

N2 output frequency to  the divided-by-ten output of the N3 loop assem- 
bly. EXAMPLE: Programmed frequency is 107.654321 MHz. 24.36 + 
0.2079 = 24.5679. Output frequency is 24.5679 MHz. 

A13 assembly defective. Order a replacement assembly 

Use the Counter to  check the frequency at A2XA19-1 

Frequency is as specified. 

2. I f  there is no R F  output, or if the RF level is low, the trouble is in the 
circuit board containing the voltage controlled oscillator and output cir- 
cuits. 

is as . 
specified. Use the Counter to  check the frequency at AZXAl7-1  

) pin D. Should be as calculated for last step. . 

Level is as 
F~~~~~~~~ is 

pin 2. Frequency should be as calculated for step 
above. 

1 

1 

3. The output frequency of the N2 loop is equal to  29.79 MHz less the 
setting of thumbwheel digits 5,4 and 3. EXAMPLE: Thumbwheels set to 
107.654321 MHz, 29.79 - 5.43 = 24.36. Output frequency is 24.36 MHz. 

I 

Use the plug drovided to ground A2TP16. Use the 
Counter to  chetk the output at A2XA17-1 pin 2. Fre- 
quency should be as calculated for last step 250 
kHz. I 

Frequency is 

t 
or refer to Service Sheet 10 and repair as required. 

A19 is defective. Order a replacement assembly or 

1 

Use the Counter to check the frequency at A2TP19. 
The frequency should be the difference frequency be- 
$ween the N1 and SL1 outputs. 

Frequency is 

A15 assembly is defective. Order a replacement assem- 
bly or refer to  Service Sheet 15 and repair as required. 

4. The output frequency of the N3 loop is equal to  2.100 MHz less the 
setting of thumbwheel digits 2 and 1. EXAMPLE: Thumbwheels set to 
107.654321 MHz, (2.100 - .021 = 2.079). Output frequency is 2.079 
MHz. 

Use the Oscilloscope and Counter t o  check the N1 
output at A2XA17-I  pin 2. Level should be greater 
than 0.4 V p-p. For formula to  calculate frequency 
SEE NOTE 5. 

cope and Counter to  check the fre- 
I at A2XAt3-1 pin 6. The frequency 
ulated in previous step. Level should 
.P. 

not as specified. - 

5. The output frequency of the N1 loop i s  equal to  29.7 MHz less the 
setting of thumbwheel digits 7 and 6. EXAMPLE: Thumbwheels set to  
107.654321 MHz, 29.7 - 7.6 = 22.1. Output Frequency is 22.1 MHz. 

not as specified. 
4 

is not as specified. 

A18 assembly defective. Order replacement assembly 
or refer to  Servte Sheet 16 and repair as required. 

6. The outptn frequency of the SL1 loop may be determined by sub- i 

tracting the last seven digits of the programmed frequency from 
30.000000 - 7.654321 = 22.345679. Output frequency is 22.345679 
MHz. 

SEE NOTE 2. 
Frequency is not as specified. 

Figure 8-6. RF Loops Troubleshooting Tree (2 I of  2 )  
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Frequency is 

Frequency and level 
6 

as specified. 
+ Frequency is not as specified. 

are as specified. 

Frequency and level 
are as specified. 

Check interconnection wiring to the reference section. 

A17 assembly kfective. Order a replacement assembly 
or refer to  Service Sheet 8 and repair as required. 

t 
Use the plug provided to ground A2TP14. Use the 
Counter t o  check the SL1 output at A2TP22 SEE 
NOTE 6. Frequency should be as calculated + 150 
kHz. 

ope and Counter to check f~w-l~ency 
\14-1 pin 2. The frequency should be 
level should be about 2 V p-p. 

A 

Frequency is not as specified. 

Frequency is 

Frequency and level 
are as specified. 

Wective. Ordwa replacement assem- 
m ice  Sheet 9 and repair as reqsired. 

Use the Oscilloscope and Counter to check the input 
at A2XA16-1 pin 2. Input should be exactly 400 kHz 

SEE NOTE 2. 

Frequency is as specified. 
1 

not as specified. 

Thumbwheels yet to 000, level should be -25.5 V. 
Thumbwheels set to  9, level should be -5-4 V. Inter- 
mediate steps should be about 2.2 V. 

specified. 

Use the OVM to check dc levels at A2XA18-2 pin R. 
The level is controlled by thumbwheels 5, 6 and 7. 

' 
at about 2.5 V p-p. 



SERVICE SHEET 1 

BLOCK DIAGRAM 

General 

The Hewlett-Packard Model 8660B is a signal generator which 
utilizes synthesizer techniques to produce precise rf 'output signals. 
These signals may be selected in increments as small as one Hz. 

Each step in the generation of the output frequency is controlled by 
phase lock loops. This ensures that the output frequency is exactly 
that selected by front panel (or remote) controls. 

All of the seven phase lock loops (five loops in option 004) are 
referenced to a single source. This source may be the internal 
temperature controlled crystal oscillator or an external frequency ' 

standard of 1, 2, 2.5, 5, or 10  MHz. 

The Model 8660B mainframe does not provide a direct rf output, 
except for the reference signal which may be used as a time base for 
external equipment. The signals generated within the mainframe are 
used in plug-in modules which utilize mixing techniques to  provide 
the selected output rf signals. 

Reference Loop 

The reference loop consists of four circuit boards mounted in the A4 
assembly. Schematics, a more comprehensive circuit analysis, and 

* troubleshooting information are provided by Service Sheets 2 and 3. 

All of the signals generated within the Model 8660B mainframe are 
derived from the 100 MHz master oscillator in the reference loop. 
The master oscillator is a voltage controlled oscillator which is phase 
locked to a stable reference. The 100 MHz oscillator is located in the 
A4A4 assembly. 

Also included in the A4A4 assembly are divide-by-five and 
multiply-by-five circuits. The outputs from the A4A4 assembly are 
500 MHz, 100 MHz, and 20 MHz. The 20 MHz output from the 
A4A4 assembly is sampled in the reference loop phase detector to 
provide a phase correction signal to  the master oscillator. The 20 
MHz signal is also applied to the A4A3 assembly where it is divided 
by two to provide a 10 MHz signal for use in the A4A1 reference 
dividers and in the high frequency phase lock loop. 

The reference loop input circuit (A4A2) converts the signal from the 
reference oscillator into sharp shortduration pulses to open a 
sampler gate which samples the 20 MHz signal from the A4A4 
assembly. The sampled signal is used%o generate an error signal 
which biases the varactor in the 100 MHz voltage controlled 
oscillator in the A4A4 assembly to maintain the phase locked 
condition. 

SERVICE SHEET 1 (cont'd) 

The A4A1 assembly divides the 10 M H ~  input from the A4A3 
assembly by five to provide a 2 h l ~ z  clock for the digital control 
unit. The 2 MHz signal is divided b) five to provide a 400 kHz signal 
to the phase detector in the N1 locp. The 400 k ~ z  is twice divided 
by two to provide 100 kHz signals to the phase detectors in the N2 
and N3 loops. 

High Frequency Loop 

The HF loop consists of three circuit boards mounted in the A4 
assembly. Schematics, a more Coqprehensive circuit analysis, and 
troubleshooting information are prcvided by Service Sheets 4, 5 and 
6. 

The HF loop provides digitally controlled rf signals between 350 and 
450 MHz in precisely selected 10  Mljz inc,ments. 

The sampling ~hase'detector (A4A71 compares the voltage controlled 
oscillator (A4A5) output to a 10  Mhz signal from the reference loop 
and provides an output to phase lock the voltage controlled oscillator 
to the reference signal. The phase detector assembly contains a pulse 
generator, a sampler and a signal processing circuit. 

The frequency of the voltage contr~lled oscillator (A4A5) is roughly 
 retuned by a digital to analog converter located in the A4A6 
assembly. The error signal from the ~ 4 ~ 7  assembly is summed with 
the output of the digital to analog converter to maintain the phase 
locked condition. The A4A5 asseqbly also contains two identical 
three-stage amplifiers. These amplifiers serve as buffers to isolate any 
extraneous . - signals at their outputs from the oscillator. One of the 
amplifiers provides an output to  the rf plug-in; the other output goes 
to the HF loop sampling phase detector. 

The A4A6 pretuning circuit consistb of a digital to analog converter 
which roughly  retunes the voltag6 controlled oscillator to the 10 
MHz increment between 350 and 450 MHZ selected by CF digits 8 
and 9 of the front panel (or remote) controls. The pretuning cannot, 
by itself, set the voltage controlled Gscillator frequency accurately; it 
does set the frequency within the Capture range of the loop. 

The A4A6 assembly also contains a summing circuit which sums the 
negative dc level from the digital to  analog converter with the current 
from a +20 volt Source and the 04tput of the phase detector. The 
output from the summing circuit Precisely controls the frequency of 
the voltage controlled oscillator. 

Divide By N Loop N1 

The Purpose of the N1 loop is to generate digitally controlled rf 
signals in the range of 19.8 to 29.7 MHz in selectable 100 kHz 
increments. The voltage controlled Oscillator is phase locked to  a 400 

SERVICE SHEET 1 (cont'dl 

I I 
kHz reference signal which is derived from the master oscillator in 
the reference loop. The output of the N1 loop is applied to summing 
loop 1. 

The N1 loop circuits are mounted on two circuit boards, A16 and 
A17. Schematics, a more comprehensive circuit analysis, and 
troubleshooting information are provided by Service Sheets 7 and 8. 

The A16 phase detector assembly contains a programmable divider, a 
sampling phase detector and a signal processing circuit. 

The programmable divider divides by a number determined by CF 
digits 6 and 7 of the front panel (or remote) controls. The terminal 
count of the programmable divider is always 297. The actual number 
of cycles counted is determined by the count programmed into the 
divider prior to  the start of each count cycle. The output of the 
programmable divider is always 100 kHz when the loop is locked. 

The output frequency of the N1 loop may be determined by 
subtracting the CF digits 7 and 6 information from 29.7 MHz. As an 
example, if CF digits 7 and 6 are set for 3.4 MHz, the N1 output 
frequency will be 26.3 MHz (29.7 - 3.4). 

The sampling phase detector uses the 100 kHz pulses from the 
I programmable divider to sample the 400 kHz reference signal and, 

provides an error output to  the summing circuit in the A17 assembly. 

The signal processing circuit consists of an operational amplifier with 
lead and lag compensation. 

The A17 assembly contains a digital to analog converter, a voltage 
controlled oscillator and a summing circuit. 

The digital to analog converter converts the digital inputs from CF 
digits 6 and 7 to a dc level which roughly pretunes the voltage 
controlled oscillator to a frequency within the capture range of the 
loop. 

The summing circuit sums the current from the negative digital to 
analog converter source with current from a +20 volt source and the 
error signal from the phase detector to precisely control the voltage 
controlled oscillator frequency. 

Divide By N Loop N2 

, The purpose of the N2 loop is to generate digitally controlled rf 
j signals in the range of 19.80 to  29.79 MHz in selected 10 kHz 
I I increments. 

NOTE 

I In optioL'004 instruments the N2 loop output is from 
20.01 to 30.00 MHz in 1 0  kHz increments. I 

I 

The voltage controlled oscillator is phase locked to a 100 kHz 
reference which is derived from the master oscillator in the reference 
section. The output of the N2 loop is applied to summing loop 2 

a (Summing loop 1 in option 004 instruments). 
1 
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SERVICE SHEET 2 

P I0  REFERENCE LOOP CIRCUITS 

Normally, causes of malfunctions in the Model 8660B will be 
isolated to a circuit board or assembly as a result of performing the 
tests specified in the troubleshooting trees. 

When repairing the reference loop only one of the four covers should 
be removed at any given time. Operating the instrument with the 
voltage controlled oscillator cover removed may cause faulty or 
erratic performance after required repairs have been completed. 

NOTE 

After making repairs in any part of the reference loop 
circuits'the adjustment procedures specified in Section 
V paragraph 5-14 should be performed to  ensure proper 
operation of the instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

Digital Voltmeter 
Test Oscillator 
10 : l  Oscilloscope probes (2) 
Electronic Counter 
Oscilloscope 

REFERENCE LOOP GENERAL 
w 

The reference loop consists of four circuit boards located in the A4 
assembly. This service sheet provides information about circuit 
operation and test procedures for the reference oscillator, reference 
amplifier and relays, the phase detector and the divide-by-five and 
divide-by-two circuits. Schematic diagrams, text and troubleshooting 
information for the voltage controlled oscillator and divide-by-two 
circuits appear on Service Sheet 3. 

The accuracy and stability of all the signals generated in the Model 
8660B mainframe are traceable to the reference loop outputs. 

The reference loop provides output frequencies of 500 MHz, 100 
MHz, 20 MHz, 10  MHz, 2 MHz, 400 kHz, and 100 kHz. These signals 
are used in other circuits in the mainframe and in the plug-in 
sections. All of the reference section outputs are derived from a 100 
MHz master oscillator which is phase locked to a stable reference 
source. The reference signal may be supplied by the internal 
reference oscillator or by an external reference standard. The 
reference signal may be 1, 2, 2.5, 5 or 10  MHz at a level of 0.2 to 2 
volts rms. 

The Model 8660B (except for option 002 instruments) contains a 10 
MHz temperature controlled crystal oscillator which is used as a 

SERVICE SHEET 2 (cont'd) 

PHASE DETECTOR ASSEMBLY (A4A2) GENERAL: 

The phase detector consists of three basic circuits; a pulse generator, 
a sampler and a circuit to process the error signal. 

The pulse generator converts the reference signal to very sharp, short 
duration pulses. These pulses are used to  forward bias the sampler 
gate diodes. 

The sampler gate provides a means of comparing the pulses generated 
from the reference signal to the 20 MHz signal from the A4A3 
assembly. An error signal is developed to control the voltage 
controlled oscillator in the A4A4 assembly when a phase error exists. 

rn PULSE GENERATOR 

The pulse generator consists of Q1 through Q5, U1, T1 and 
associated components. 

The reference input to  Q1 may be 1,2,2.5,  5 or 10 MHz. Q1 and Q2 
act as an amplifier for low level signals and as a limiter for high level 
signals. Q3 acts as a limiter to ensure that the input to NAND gate 
U1A is always the same when the input reference signal is 0.2 to 2 
volts rms. The output from Q3 is essentially a square wave with a 
slow rise time and a fast fall time; it is clipped, top and bottom, and 
is approximately 5 volts peak to  peak. 

U1, C11 and R20 are used as a pulse shaper. The output of U1A is 
differentiated by C11 and R20 and inverted by U1B. The sharp 
pulses (20 to  25 nanoseconds) are inverted by U1D to  provide 
positive-going pulses to drive Q4/Q5. 

Q4/Q5 comprise a complementary emitter-follower pair; its purpose 
is to  provide a low impedance drive to  TI .  

TEST PROCEDURE 

Test 2-a. Composite waveform SS2-1 and trace 2 of composite 
waveform SS2-2 illustrate the development of the 10 MHz pulses 
derived from the internal reference signal. These pulses are used to 
drive the sampling phase detector diode gates, Observing the 
individual waveforms on an oscilloscope should enable the technician 
to quickly isolate a malfunction in the circuit to an individual stage 
or to the reference oscillator/switching circuits. 

There are no loops or feedback circuits in the pulse generator circuit. 
It is safe to assume when a correct waveform is observed that all 
preceding portions of the circuit are operating properly. 

SERVICE SHEET 2 (cont'd) 

reference source. Also included are switching relays and a buffer 
amplifier. The buffer amplifier serves t o  isolate the reference 
oscillator when its output is used as a reference source for external 
equipment. 

TEST PROCEDURE 

Test I-a. Connect the oscilloscope to  the Model 8660B rear panel 
REFERENCE OUTPUT connector. If the internal reference is being 
used the oscilloscope should display a 10 MHz signal at  about 4 volts 
peak to peak. If an external reference is used the oscilloscope should 
display the reference frequency at about the same level as the 
reference signal input. 

If the signal is present proceed to test 1-b. If the signal is not present 
proceed to test 1-c. 

Test I-b. Disconnect the coaxial cable from A4J5 (REF INPUT) and 
connect the oscilloscope to the end of the cable. If the internal 
reference is being used the oscilloscope should display a 10 MHz 
signal at about 5 volts peak to peak. If an external reference is used 
the oscilloscope should display the input reference signal. 

If the signal appeared in test 1-a, but does not appear in test 1-b, the 
cable between the A4A2 assembly and the reference relaylamplifier 
is probably defective. 

If the correct signal is observed in test 1-b, proceed to TEST 
PROCEDURE rn. 
Test I-c. If the signal was not present in test 1-a, tilt the A4 
assembly out of the frame, disconnect the coaxial cable from the 
reference oscillator assembly and connect the reference oscillator 
output to  the oscilloscope. The oscilloscope should display a 10 MHz 
signal at  about 7 volts peak t o  peak. 

If the signal is not present, check for dc levels as follows: terminal 1,  
+20 volts, terminal 2, +35 volts (oven voltage) and terminal 6, +5.2 
volts (when present indicates thermostat is open, temperature 
stabilized). If the voltages are correct the reference oscillator 
assembly (A21) is defective. 

NOTE 

The reference oscillatqr assembly is not considered a 
field repairable unit. Replacement is recommended. 

If the signal is present at  the reference oscillator output check the 
SELECTOR switch, the relay assembly (A22A1) and the reference 
amplifier (A22A2). 
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a TEST PROCEDURE Q 

Sampler diodes CR4 and CR5 are normally reverse biased. When the Test 3-a. An oscilloscope loads the sampling circuit at  TP3 and TP4 
sampling pulse appears across the secondary of T1 it is coupled to a point where accurate analysis of the signal is not possible. 
through C18 and C19 to forward bias CR4 and CR5. Since the gate However, observing the waveforms and comparing them to the 
pulses are equal in amplitude but opposite in polarity, they will typical waveforms shown in composite waveform SS2-2 will provide 
cancel at  the junction of R32, R33, R34, and C20. an adequate indication that the circuit is, or is not, functioning 

properly. The important points to  observe are the two-to-one 
frequency ratio between the 20 MHz signal and the pulses, and the 
time coincidence of the positive-going and negative-going pulses at 
TP3 and TP4 with the pulses at TP1. 

To be supplied 

To be supplied 

While CR4 and CR5 are forward biased the sampling gate is open and 
the 20 MHz signal from the A4A3 assembly is sampled. If the 20 
MHz input from the A4A3 assembly is not phase locked to the pulses 
derived from the reference signal an ac signal will appear on the base 
of Q7. The polarity of the signal at  any given time depends on the 
polarity of the 20 MHz signal from the A4A3 assembly when the last 
sample was taken. The amplitude of the ac signal at any given time 
depends on what portion of the 20 MHz sine wave the last sample 
was taken from. 

When a phase difference betwee; the reference signal and the 20 
MHz input exists, a signal appears on C20. This signal is amplified 
and used t o  correct the frequency of the voltage controlled oscillator 
in the A4A4 assembly. 

Q7 and Q9 provide a high impedance input for the sampler output. 
Q8 and Q10 comprise a differential amplifier. Emitter-follower Q11 
provides the output to  the A4A4 assembly. 

TEST PROCEDURE 

Test 4-a. Connect an oscilloscope to  the A4A2 output laveled VCO. 
With the input 10  MHz reference disconnected from A4J5, (REF 
INPUT) connect a test oscillator (output 0 dBm, 3 kHz) to 
A4A2TP2. (The exact frequency is unimportant - 3 kHz was chosen 
arbitrarily.) 

Vary the output level of the test oscillator and note that the A4A2 
output level displayed on the oscilloscope varies. 

NOTE 

If the A4A2 output does not vary when the test 
oscillator output is varied, use the oscilloscope to  
check back through the stages for a point in the 
circuit where the level does change with a change 
in the output level of the test oscillator. The 
following stage is probably defective. 

Each time CR4 and CR5 are forward biased the charge on C20 will 
change unless the phase relationship is the same as it was in the  REFERENCE DIVIDE-BY-FIVE AND DIVIDE-BY-TWO 
previous sample. The time constant of C20 and R34 is long and since ASSEMBLY A4A1 
the time between samples is never more than one microsecond, C20 
cannot discharge appreciably between sampling pulses. The A4A1 assembly divides the 10 MHz input from the A4A3 

assembly four times; two times by five and two times by two. The 
assembly provides a 2 MHz clock signal to the digital control unit, 

& 100 kHz signals to the N2 and N3 loops and 400 kHz to  the N1 loop. 
The reverse bias levels for CR4 and CR5 are maintained at the same 
levels (opposite polarities) by voltage divider networks. 
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Q3 and CR1 reduce the +20 volt input to  +5 volts for operation of all circuits in the 
assembly. This method of providing power is used to minimize the effect of ac ripple on the 
power supply. 

Q1 isolates the circuit from the 10  MHz source. Q2 amplifies the 10 MHz input and NAND 
gate U1A shapes it into pulses to drive U2. U2 provides a divided-by-five 2 MHz output at 
pin 8 which is used as a clock signal in the digital control unit. The 2 MHz output is also 
available at  pin 11 of U2 and is used to drive U3. 

U3 divides the 2 MHz input from pin 11 of U2 by five and provides outputs of 400 kHz at 
pins 8 and 11. The 400 kHz output at U3 pin 8 is used as the phase detector reference in the 
N1 loop. The 400 kHz at pin 11 of U3 is coupled to U3 pin 14  and divided by two. The 200 
kHz output of U3 at pin 1 2  is coupled back to  U2 pin 14  through NAND gate U1C and 
again divided by two. The 100 kHz output from U2 pin 1 2  is coupled through NAND gate 
U1B to the phase detector in the N3 loop. The 100 kHz signal is also coupled through 
NAND gate U1D t o  the phase detector in the N2 loop. 

TEST PROCEDURE 

Composite waveform SS2-3 illustrates the development of pulses from the 10 MHz reference 
input and the 2 MHz clock output to the digital control unit. 

Composite waveform SS2-4 illustrates the development of the 400 kHz and 100 kHz N loop 
reference signals from the 2 MHz clock signals. 

To be supplied 

To be supplied 

There are no loops or feed back paths in the circuit. It is safe to assume that when the 
proper waveform is observed a t  any point that preceding stages are functioning properly. 

Observing the waveforms at the test points specified should enable the technician to quickly 
isolate the cause of a malfunction to a specific stage or component. 
8-16 
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REFERENCE DESIGNATIONS 

REGULATOR COMPLEMENTARY EMITTER-FOLLOWER PA1 R SAMPLER DC AMPLIFIER 200 kHz LOW PASS FILTER 
I \ 

22 REFERENCE SWITCH ASSY 086611-W3 ------------- ----- 
A22Al  REFERENCE SW l TCH ASSY 08660-613027 - - 1 
I-- - - I  I 

I I REGULATOR 
I ,  

REFERENCE D l  V l  DER 

I '  

I ,  
17 5 DlA I I I !  

-. . . 
AMPLIFIER I R10 

A4J3 400 kHz N 1  v7 

3 L- ---- L- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

,, A Z A 2  REFERENCE@PLI FIER ASSY 08660-60026 - - - IJ - - - - - - - - - - - - - - I. 1 
'# 1 I R 1  REFERENCEAMPLI FlER I 1  NOTES: 

1. REFER TO TABLE 8 -1  FOR EXPLANATION Of 
SYMBOLS 

2. INTEGRATED CIRCUITS INTERNAL LOGIC 
I S  SHOWN I N  FIGURE 8-7 

TREFE~FNC~; 
I OUTPUT L - - - A  

Figure 8-8. Reference Circuit Schematics 
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SERVICE SHEET 3 

P I 0  REFERENCE LOOP CIRCUITS 

Normally, causes of malfunctions in the Model 8660B will be 
isolated to a circuit board or assembly as a result of performing the 
tests specified in the troubleshooting trees. 

When repairing the reference loop only one of the four covers should 
be removed at any given time. Operation of the instrument with the 
voltage controlled oscillator cover removed may cause faulty or 
erratic performance after required repairs have been completed. 

NOTE 

After making repairs in any part of the reference 
loop circuits the adjustment procedures specified 
in Section V paragraph 5-14 should be performed 
to ensure proper operation of the instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

Digital Voltmeter 
Oscilloscope 
Electronic Counter 
10:l probes (2) 

REFERENCE LOOP GENERAL 

The reference loop consists of four circuit boards located in the A4 
assembly. Service Sheet 2 provides information about circuit 
operation and test procedures for the reference oscillator, reference 
amplifier and relays, the phase detector and the divide-by-five and 
divide-by-two circuits. Schematic diagrams, text and troubleshooting 
information for the voltage controlled oscillator and divide-by-two 
circuits appear on this service sheet. 

The accuracy and stability of all the signals generated in the Model 
8660B mainframe are traceable to the reference loop circuits. 

The reference loop provides output frequencies of 500 MHz, 100 
MHz, 20 MHz, 10 MHz, 2 MHz, 400 kHz, and 100 kHz. These signals 
are used in other circuits in the mainframe and in the plug-in 
sections. All of the reference section outputs are derived from a 100 
MHz master oscillator which is phase locked to a stable reference 
source. The reference signal may be supplied by the internal 
reference oscillator or by an external reference standard. The 
reference signal may be 1, 2, 2.5, 5 or 10 MHz at a level of 0.2 to 2 
volts rms. 

 OSCILLATOR. POWER SPLITTER. 500 MHz AMP and 
100 MHz AMP 

Q3 and associated components comprise a 100 MHz voltage 
controlled oscillator. Varactor CR1 is biased by the output of the 
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A4A2 phase detector to assure that the oscillator is phase locked to 
the reference signal at  100 MHz. 

The oscillator output is capacitively coupled to the base of Q4 which 
functions as a power splitter. 

Q9 and associated components provide isolation from the +20 volt 
power supply for the oscillator and power splitter to minimize 
effects of ac power supply ripple or line variations. 

The collector output of Q4 is capacitively coupled to A8, a 100 MHz 
tuned amplifier which functions as a buffer stage. The times five 
function is accomplished by Q7 which is tuned to 500 MHz. The 500 
MHz output from the Q7 tank circuit is capacitively coupled to Q6, 
another 500 MHz tuned amplifier which also provides isolation. 

The emitter output of Q4 is capacitively coupled to the base of Q5 
which functions as a 100 MHz tuned amplifier buffer stage. This 
output is used in the Frequency Extension Module (accessory 
number 11661A). 

TEST PROCEDURE 

NOTE 

If the signal frequency is close to that specified in 
the following tests but is erratic, or not exact, the 
trouble is probably in the Phase Detector circuit. 
Refer to Service Sheet 2. 

Test I-a. With the A4A4 assembly cover removed use the counter 
and oscilloscope (separately) to check the 500 MHz output. The 
counter should indicate exactly 500 MHz and the oscilloscope should 
display a sine wave at about 0.2 volt peak to peak. 

If the signal is present proceed to test Id. If the signal is not present 
proceed to test 1-b. 

Test 1-b. Connect the oscilloscope and the counter (separately) to 
Q4-c. The counter should indicate exactly 100 MHz and the 
oscilloscope should display a sine wave at about 0.25 volts. 

If the signal is present, but was not present in test 1-a, check Q6, Q7, 
Q8 and associated.components. If the signal is not present, proceed 
to test 1-c. 

Test I-c. Connect the oscilloscope and the counter (separately) to 
Q4-b. The counter should indicate exactly 100 MHz and the scope 
should display a sine wave at about 0.4 volts. 
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If the signal is present, but was not present in previous tests, Q4 is 
probably defective. If the signal is not present check Q3, $9 and 
associated components. 

To be supplied 
Test I -d. Use the oscilloscope and the counter (separately) to check 
the 100 MHz output. The counter should indicate exactly 100 MHz 
and the oscilloscope should display a sine wave at about 0.5 volts. 

To be supplied 

If the signal is not present, but was present in test 1-a, check Q5 and 
associated components. If the signal is present, proceed to Test 
Procedure . 

rn 20 MHz OUTPUTS 

a DIVIDE-BY-TWO CIRCUIT A4A3 
A third 100 MHz signal is capacitively coupled from the oscillator 
tank circuit to  the base of 100 MHz tuned amplifier Q2. The output 
of Q2 is used to drive a divide-by-five circuit (Ul)  which provides the 
20 MHz output. The 20 MHz output is used to drive the 
divide-by-two circuit in the A4A3 assembly. The 20 MHz signal is 
also coupled to 20 MHz tuned amplifier $1 for use in circuits 
external to the reference loop. 

Test 3-c. Connect the oscilloscope to U1 pin 12. The oscilloscope display should be similar 
to the second from the top trace in composite waveform SS3-2. The A4A3 assembly provides 10  MHz outputs to the HF Loop 

(A4A7) phase detector, and to the divide-by-five and divide-by-two 
circuits (A4A1). It also provides a 20 MHz output for use in the 
reference loop phase detector A4A2. 

NOTE 

The counter may be used to verify that the frequency is approximately 20 
MHz. However, this point in the circuit is critical; the additional load on 
the circuit will probably disturb the phase lock loop balance. 

Q1 and Q2 amplify the 20 MHz signal from the A4A4 assembly and 
applies it to U1 which divides by two. The +5 volts required for 
operation of U1 is derived from the +20 volt supply by R4 and CR1 
to minimize effects of power supply ac ripple and line variations. 

If the display 'is correct, but was not correct in previous tests, U1 is probably defective. If 
the display is not correct, check Q1, Q2 and associated components. 

The output from U1 is capacitively coupled out to the HF loops as a 
reference signal. It is also coupled through Q3 to 10 MHz tuned 
amplifier 94. The 10 MHz output from Q4 is used in the 
divide-by-five and divide-by-two circuits (A4A1). 

Test 2-a. Connect the oscilloscope to the 20 MHz output from Q1. 
The display should be similar to that shown in the center trace of 
composite waveform SS3-1. Proceed to test 2-b. 

4r Test 3-d. Connect the oscilloscope and the counter (separately) to the 20 MHz output to 
the A4A2 assembly. The oscilloscope display should be similar to that shown in the top 
trace of composite waveform SS3-2. The counter readout should be exactly 20 MHz. 

The 20 MHz output of Q2 is also coupled through tuned amplifier 
Q5 to the A4A2 phase detector assembly. Test 2-b. Connect the oscilloscope to the 20 MHz output which goes 

to the A4A3 assembly. The display should be similar to that shown 
in the lower trace of composite waveform SS3-1. 

TEST PROCEDURE If the correct signal is not present check Q4 and associated components. 

If the correct signal is present, but was not present in test 2-a, check 
Q1 and associated components. Test 3-a. Connect the oscilloscope to the 10 MHz output to the 

A4A1 assembly. The oscilloscope display should be about as shown 
in the bottom trace of composite waveform SS3-2. Verify that the 
frequency is exactly 10 MHz with the counter. If the signal is not present proceed to test 2-c. 

If the signal is not present proceed to test 3-b. If the signal is present, 
proceed to test 3 4 .  

Test 2-c. Connect the oscilloscope to Q2-c. The oscilloscope display 
should be similar to the top trace in composite waveform SS3-1. If 
the signal is present, but was not present in test 2-b, U1 is probably 
defective. 

Test 3-b. Connect the oscilloscope to the 10  MHz output which goes 
to the A4A4 assembly. The oscilloscope display should be about as 
shown in the next-to-the-bottom trace of composite waveform 
SS3-2. Verify that the frequency is exactly 10  MHz with the counter. 

If the signal is not present at Q2-c, 9 2  is probably defective. 
rp, 

If the signal is present, but was not present in test 3 a ,  check Q3, Q5 
and associated components. If the signal is not present proceed to 
test 3-1. 

Reference Loop 
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PRETUNING ASSEMBLY (A4A6) 

Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit j 
board or assembly as a result of performing the tests specified in the , 
troubleshooting trees. I 

! 
The A4A6 assembly, a part of the three-assembly High Frequency Loop, is shown 
schematically and described on this service sheet. The other two assemblies, A4A5 
and A4A7, are shown schematically and described on Service Sheets 5 and 6. 

NOTE 

After making repairs in any parts of the HF Loop circuits the 
adjustment procedure specified in Section V paragraph 5-15 
should be performed to ensure proper operation of the 
instrument. 

TEST EQUIPMENT REQUIRED (see Table 1-3) 1 
Digital Voltmeter 1 

t 

I 

HIGH FREQUENCY LOOP GENERAL INFORMATION I 

The purpose of the HF loop is to provide a precise digitally controlled output 
frequency between 350 and 450 MHz in 1 0  MHz increments. This output is used 
in the internal extension module and in the plug-in RF Sections to provide the 
desired output signal. 

Q1 through Q11, U1 and associated components comprise a digital to analog 
converter which pretunes the A4A5 voltage controlled oscillator. The pretuning 
circuz cannot, b itself, set the oscillator frequency precisely; it does set the 
frequency within Ih e capture range of the loop. 

Integrated circuit U1 is a decoder which converts the BCD input from CF digit 8 
to. individual select lines which turn on one of nine transistors connected in a 
resistive network. The transistor which is turned on effectively grounds one point 
in the resistive network. The voltage level output to the voltage controlled 
oscillator depends on which transistor is turned on. The voltage varies from about 
-7 volts (350 MHz) to about -34 volts (450 MHz). 

A single input line, representative of BCD '1' from CF digit 9 drives Q1 to turn on 

oscillator to 350 MHz. 

Q11. Q11, the tenth transistor switch in the pretuning network, grounds the . 
lowest resistance point in the network; it pretunes the voltage controlled 

TEST PROCEDURE 

Test 1-a. With the digital voltmeter connected to the junction of R15, R18 and 
R19 set the CF as shown in table 8-3. The voltages shown in the table are typical; I 
the actual voltage levels will depend on the characteristics of the varactor used in I 
the voltage controlled oscillator. i 

I 
If changing the setting of CF digit 8 through its range does not result in a change 1 
in the dc level at  the junction of R15, R18 and R19, U1 may be defective. 

Test 1 -b. Use the digital voltmeter to check the A, B, C a n d 9  inputs to U1 from 
CF digit 8. These inputs are binary 1 2 4 8 positive true logic. (Example: with CF 
digit 8 set to a 3, U1 pins 1 5  and 14 should be high, about +4 volts, and pins 12 

I 
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and 1 3  should be low, about 0.3 volt). If the A, B, C and D inputs to U1 are correct, use the 
digital voltmeter to check the U1 output. (Example: if thumbwheel digit 8 is set to a 3, 
Inputs A and B will be high and U1 pin 4 will go low.) 

Operation of transistors Q2 through Q11 may be checked by checking the dc level at their 
collectors which are connected to the transistor shell. The numbers plated on the circuit 
board next to  the potentiometers correspond to CF digits 8 and 9. CF digit 8 controls Q2 
through Q10 and CF digit 9 drives Q1 to control Q11. The metallic shell (collector) of the 
transistor selected goes low (0.1 volt or less). 

SUMMING CIRCUIT 

Common base current source Q13 sums the output of the digital to  analog converter, 
current from a +20 volt source (R13) and the error signal from the A4A7 sampling phase 
detector. The output of the digital to analog converter is partially controlled by common 
base current source Q14. Conduction of Q14 is controlled by a temperature sensitive 
stabistor diode on the voltage controlled oscillator circuit board. The current from Q14 is 
injected into the pretuning network to  provide correct compensation for the voltage 
controlled oscillator drift characteristics. Q12 provides a means of coupling the error signal 
from the phase detector through C7 to  the voltage controlled oscillator in the A4A5 
assembly. 

TEST PROCEDURE 

Test 2-a. Connect the digital voltmeter to the A4A6 output labeled FREQ on the circuit 
board. Set the CF digits as shown in Table 8-3. The voltages shown are typical; actual 
voltage levels depend on the characteristics of the varactor in the voltage controlled 
oscillator. 

If the voltages were correct in test 1-a, but are not in test 2-a, check Q12, Q13 and 
associated components. 

Table 8-4. Pretuning DC Levels 
- 

Test 2-a DC Level 

-34.5 volts 

-29.3 volts 

-25.0 volts 

-21.4 volts 

-18.4 volts 

-1 5.7 V O ~ S  

-13.5 volts 

-1 1.6 volts 

--9.9 volts 

-8.4 volts 

-7 2 volts 

Center Frequency 

0000.010000 MHz 

0010.010000 MHz 

0020.010000 MHz 

0030.010000 MHz 

0040.010000 MHz 

0050.010000 MHz 

0060.010000 MHz 

0070.010000 MHz 

0080.010000 MHz 

0090.010000 MHz 

0100.010000 MHz 

Test 1 -a DC Level 

-34.7 volts 

-28.3 volts 

-23.1 volts 

-18.7 volts 

-14.9 volts 

-11.6 volts 

-8.9 volts 

-6 .5  volts 

-4.5 volts 

-2.6 volts 

-1.1 volts 
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I 
I 

92-11  BASE 
-0.7V TRUE 
+ 1.4V FALSE 

I 
1 

SUMMING CIRCUIT 

I 
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C6-18 NOTES: 
1. REFER TO TABLE 8 -1  FOR EXPLANATION OF SYMBOLS. 
2. INTEGRATED CIRCUITS INTERNAL LOGIC I S  SHOWN 

01-14 I N  FIGURE 8-7. 
R1-64 

Figure 8-1 0.  HF Loop Pretuning Circuit Schematic 
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SAMPLING PHASE DETECTOR (A4A7) 

Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit 
board or assembly as a result of performing the tests specified in the 
troubleshooting trees. 

The A4A7 assembly, a part of the three-assembly High Frequency Loop, is shown 
schematically and described on this service sheet. The other two assemblies, A4A5 
and A4A6, are shown schematically and described on Service Sheets 4 and 6. 

NOTE 

After making repairs in any part of the HF Loop circuits the 
adjustment procedure specified in Section V paragraph 5-15 
should be performed to  ensure proper operation of the 
instrument. 

TEST EQUIPMENT REQUIRED (see Table 1-3) 

Oscilloscope (with 10 : 1 divider probes) 
Test Oscillator 
Digital Voltmeter 

HIGH FREQUENCY LOOP GENERAL INFORMATION 

The purpose of the HF loop is to provide a precise digitally controlled output - 
frequency between 350 and 450 MHz in 10  MHz increments. This output is used 
in the internal extension module and in the plug-in RF Sections to provide the 
desired output signal. 

The sampling phase detector compares the voltage controlled oscillator output to 
a 10  MHz signal from the reference section. The output of the phase detector 
circuit is a beat note or a varying dc level. The phase detector assembly contains a 
pulse generator, a sampler, and a signal processing circuit. 

Q1 and Q2 comprise a non-saturating, limiting amplifier. It provides a constant 
amplitude square wave (about 6 volts) derived from the 10  MHz reference signal. 
The circuit is designed to  minimize the sensitivity of the output ac swing to power 
supply ripple. 

The output of Q2 is applied t o  Q3 which converts the signal to  a stable current 
waveform. A two-to-one stepdown transformer (TI )  is used in conjunction with 
Q3 to provide the additional current required to  drive the step-recovery diode 
CR1. 

When Q3 conducts heavily CR1 is reverse biased by the signal which appears 
across the secondary winding of T I .  When Q3 is turned off the collapsing 
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inductive field of the T1 primary winding and the resonant circuit of L5 and C8 
cause a flyback action which drives CR1 into conduction. 

NOTE I 
One of the characteristics of a step-recovery diode, also called 
a charge-storage diode, is that the junction transition capaci- 
tance accumulates a charge while the diode is forward biased. 

When the pulse which forward biased CR1 has ended, CR1 is again reverse biased; 
however, current will flow in the reverse direction until the charge stored in CR1 
is depleted. When the charge stored in CR1 is depleted current flow stops 
abruptly; the sharp current transition causes L6 and L7 to develop large narrow 
voltages spikes of about 6 volts amplitude and one nanosecond in duration. The 
pulse is positive-going at L7 and negative-going at L6. These pulses are coupled 
through C10, C11 and balun T2 to  forward bias the diodes in the sampler bridge. , 
Balun T2 improves amplitude balance of the pulses. I 

TEST PROCEDURE I) 

Test I-a. Composite waveform SS5-1 illustrates the correct waveforms for the 
three stages of the pulse generator. 

To be supplied 

NOTE 

Since an oscilloscope would load the remainder of the pulse 
generator circuit, and due to the short duration of the gate 
pulse, waveform analysis is not practicable. If the waveforms are 
as shown in SS5-1 and the loop does not phase lock, proceed to  
test procedure IP 

The sampler is a matched quad diode gate which is normally reverse biased. When 
the step-recovery diode generates the gate pulse all four of the sampler gate diodes 
are simultaneously forward biased. When the sampler gate diodes are forward 
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inductive field of the T1 primary winding and the resonant circuit of L5 and C8 
cause a flyback action which drives CR1 into conduction. 

NOTE 

One of the characteristics of a step-recovery diode, also called 
a charge-storage diode, is that the junction transition capaci- 
tance accumulates a charge while the diode is forward biased. 

When the pulse which forward biased CR1 has ended, CR1 is again reverse biased; 
however, current will flow in the reverse direction until the charge stored in CR1 
is depleted. When the charge stored in CR1 is depleted current flow stops 
abruptly; the sharp current transition causes L6 and L7 to develop large narrow 
voltages spikes of about 6 volts amplitude and one nanosecond in duration. The 
pulse is positive-going at L7 and negative-going at L6. These pulses are coupled 
through C10, C11 and balun T2 to forward bias the diodes in the sampler bridge. 
Balun T2 improves amplitude balance of the pulses. 

TEST PROCEDURE (1 

Test I-a. Composite waveform SS5-1 illustrates the correct waveforms for the 
three stages of the pulse generator. 

To be supplied 

NOTE 

Since an oscilloscope would load the remainder of the pulse 
generator circuit, and due to the short duration of the gate 
pulse, waveform analysis is not practicable. If the waveforms are 
as shown in SS5-1 and the loop does not phase lock, proceed to 
test procedure 

The sampler is a matched quad diode gate which is normally reverse biased. When 
the step-recovery diode generates the gate pulse all four of the sampler gate diodes 
are simultaneously forward biased. When the sampler gate diodes are forward 
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biased a sample of the signal from the A4A5 voltage controlled oscillator is taken and stored 
in C12. 

Q4 and Q5 comprise a differential amplifier. The non-inverting input (G2) is derived from 
the sampling circuit. The output is applied to emitter-follower Q6 which provides a low 
impedance phase error output. The output of Q6 is also fed back to the differential 
amplifier inverting input (GI) to close the loop at unity gain. The holding capacitor, C12 is 
connected directly between the two inputs to Q4; this bootstraps C12 to extend the 
sampler's frequency response. 

CR8 and CR9 provide reverse bias voltages for the sampling gate diodes. These bias voltages 
are balanced and centered on the output signal to improve sampler efficiency. 

R18 controls the response of the sampler by varying the amount of back-bias for the bridge; 
it is adjusted for maximum frequency response with minimum peaking. 

R22 controls the quiescent output level to the summing circuit in A4A6; it should be 
adjusted for zero output with the input from the voltage controlled oscillator disconnected. 

If the voltage controlled oscillator output is harmonically related to the reference signal the 
output of the phase detector is proportional to the sine of the difference in phase of the two 
signals. If the voltage controlled oscillator frequency is not harmonically related to the 
reference signal, the output of the phase detector is a beat note at the difference frequency. 

TEST PROCEDURE 

Test 2-a. Disconnect the input to the sampler gate from the A4A5 voltage controlled 
oscillator and substitute a 1 MHz, 10  dBm signal from the test oscillator. Connect the 
oscilloscope to the phase error output (labeled Q on the circuit board). Varying the output 
level of the test oscillator should cause the oscilloscope display to follow the amplitude 
change. 

If the oscilloscope display is not as specified proceed to  test 2-b. 

If the display is correct and the display for test 1-b was correct, check the step-recovery 
diode and associated components. 

Test 2-b. With the oscilloscope connected as it was in test 2-a, inject the 1 MHz signal at 
Q4-G2. If the signal is now displayed on the oscilloscope and varies as the output of the test 
oscillator is varied, check the step-recovery diode, the sampler gate diodes and associated 
components. 

If the signal is not displayed check Q4, Q5, Q6 and associated components. 
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Figure 8-1 1 .  Sampling Phase Detector Schematic 
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VCO A N D  AMPLIFIERS (A4A5) 

Normally, causes of malfunction? in the Model 8660B will be isolated to  a circuit 
board or assembly as a result of performing the tests specified in the 
troubleshooting trees. 

The A4A5 assembly, a part of the three-assembly HF Loop, is shown 
schematically and described on this service sheet. The other two assemblies, A4A6 
and A4A7, are shown schematically and described on Service Sheets 4 and 5. 

NOTE 

After making repairs to any part of the HF Loop circuits the 
adjustment procedures specified in Section V paragraph 5-15 
should be performed to ensure proper operation of the 
instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-31 

Digital Voltmeter 
Spectrum Analyzer 
Electronic Counter 

The purpose of the HF Loop is to provide a precise digitally controlled output 
frequency between 350 and 450 MHz in 10 MHz increments. This output is used 
in the Frequency Extension Module and in the plug-in RF Section to provide the 
desired output signal. 

VCO AND AMPLIFIERS 

Transistor A4 and associated components comprise a voltage controlled oscillator. 
The output frequency, when the loop is phase locked, is always a 10  MHz 
harmonic between 350 and 450 MHz. C3 is adjusted to set the high frequency end 
of the band. C1 is part of the loop filter in the control path and also provides an 
ac ground for the varactor at  the bias point. 

The oscillator output (about .5 volts rms) is coupled through an isolation 
transformer to two identical three-stage buffer amplifiers. The isolation 
transformer splits the power equally to the two amplifiers and also eliminates 
feedthrough of extraneous signals from one amplifier to the other. The amplifiers 
provide outputs that are about 1 volt rms into 50 ohms. 

Additional isolation from extraneous signals is provided by separate power supply 
inputs to  the two amplifiers, extensive decoupling between stages, multiple 
grounding points for individual stages and separation of ground planes for 
individual stages. 

CR2 is a stabistor used for temperature compensation for the voltage controlled 
oscillator. The forward voltage drop of the stabistor changes with the voltage 
controlled oscillator temperature and controls a current source (A4A6Q14) in the 
pretuning assembly. 

Model 8660B 
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SYMBOLS. 

A4 HOUSING ASSY 08660-00063 r--------------------------------------------- 1-------------- 
A4A5 VCO AND AMPLIFIERS ASSY 08660-60005 - - - - - - - - - - - - - - - - - - - - 1 
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Figure 8-12. VCO and Amplifiers Schematic 
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SERVICE SHEET 7 
N 1  PHASE DETECTOR ASSEMBLY A16 
Normally, causes of malfunctions in the Model 8660B will be isolated to  a circuit board or 
assembly as a result of performing the tests specified in the troubleshooting trees. 

' 

The A16 assembly, a part of the two-assembly N1 phase lock loop is shown schematically 
and described on this service sheet. The N1 Oscillator assembly, A17, is shown schematically 
and described on Service Sheet 8. 

When trouble has been isolated to  the A16 assembly it should be removed and reinstalled 
using two extender boards. This will provide easy access to  test points and components. 

NOTE 

After making repairs in any part of the N1 loop circuits the adjustment 
procedures specified in Section V paragraph 5-16 should be performed 
to  ensure proper operation of the instrument. 

TEST EQUIPMENT REQUIRED (see Table 1-3) 

Oscilloscope (with 10  :1 divider probes) 
Digital Voltmeter 
Electronic Counter 

N 1  LOOP GENERAL INFORMATION 

The purpose of the N1 loop is to generate digitally contolled rf signals in the range of 19.8 
to 29.7 MHz in selectable 100 kHz increments. The voltage controlled oscillator is phase 
locked to  a 400 kHz reference which is derived from the master oscillator in the reference 
section. The rf output from the N1 loop is applied to  Summing Loop 1. 

PROGRAMMABLE DIVIDER CIRCUIT 

The integrated circuits in the A16 assembly, except for U1, are all used to count down the 
input from the N1 voltage controlled oscillator. When there is no BCD input (all inputs low) 
and thgloop is locked, the input from the voltage controlled oscillator will be 29.7 MHz; 
the programmable W d e r  will divide by 297 and provide a 100 kHz output at TP3. U5 and 
U6 are preset by CF digits 6 and 7 and programmed to vary between start counts of 00 to  
99. Operation of the circuit is as follows: 

Assume that initially there are no BCD input to decade dividers U5 and U6 and they have 
been preset to  zero. Assume also that U2A pin 6 (Q) and U2B pin 8 (Q) are both low. U4 
pin 6 (Q), U3A pin 6 (Q) and U3B pin 8 (Q) are all high. 

AND gate U7A functions as a Schmitt trigger to change the incoming positive half cycles of 
the sine wave from the voltage controlled oscillator to positive-going pulses. These pulses 
clock U5 when AND gate U7B is enabled. U5 pin 1 2  provides a divided-by-ten output to 
clock U6 and also provides A and B (BCD 1 and 2) outputs. The A and B outputs of U5 
have no effect on U4 until AND gate U7C pin 8 goes high (AND gate U7C will be discussed 
later in this text). 

U6 pin 12  provides a divided-by-one hundred output to clock U2A and also provides A and 
D (BCD 1 and 8 )  outputs to AN_D gate U7C. The A and D outputs have no effect on AND 
gate U7C until after U2B pin 8 (Q) goes high at  the count of 200. 

The D output of U6 (pin 12) goes high on the count of 8 (80 input pulses to  U5). This 
output has no effect on U2A because U2A is clocked on negative-going pulses only. 

The D output of U6 (pin 12) goes l_ow at the count of 10  (100 input pulses to U5) and 
clocks U2A. This causes U2A pin 6 (Q) to  go high. When the D output of U6 (pin 12) aga& 
goes low at the count of 1 0  (200 input pulses to  U5), U2A is again clocked and the Q 
output goes low to  clock U2B. When U2B pin 8 (q) goes higkit provides a high input to  
AND gate U7C pin 11. 

SERVICE SHEET 7 (cont'd) 

Ninety input cycles after U2B pin 8 (Q) goes high (290 input cycles), 
U6 A and D outputs (BCD 1 and 8)  go high and enable AND gate 
U7C and provide a high to J input 3 of U4, U4 still cannot be 
clocked because U4 J pins 4 and 5 are still low. 

Three input cycles after U4 pin 3 goes high (293 input cycles), the A 
and B outputs of U5 (BCD 1 and 2) go high and enable the J input to 
J-K flip-flop U4. 

The 294th input cycle will clock U_4 at pin 12  because all J and K 
inputs are high. When clocked, U4 Q goes low and AND gate U7B is 

, 

no longer enabled; the count, as far as U5, U6 and U2 are concerne3 
is ended. When U4 Q goes low it also sets U3A and U3B; the Q 
outputs go low and the Q outputs go high. When U3A pin 6 (Q) goes 
low it is used to  preset U5 and U6 to  the start count p r s a m m e d  by 
CF digits 6 and 7 or by remote control; U2A and U2B Q outputs are 
set low. When U5, U6, U2A and U2B are preset the J input to  U4 is 
no longer enabled since the count is no longer at the 'sense' count of 
293. 

When U3B pin 9 (Q) goes high the leading edge is used to generate 
the sampling pulse. The first pulse to  the sampling phase detector is 
initiated by the 294th input cycle. Since three more cycles are 
required to restart the count cycle, following sampler pulses are 297 
cycles apart. 

The 295th inputsycle will clock U4 and since U4 K is high, U4 Q 
will go high. This Q high is applied to  the K input of U3A (pin 2) and 
to pin 4 of AND gate U7B. AND gate U7B will not be enabled 
because U3B pin 8 (Q) is holding AND gate U7B pin 5 low. 

The 296th input cxcle will clock U3A because the K input is now 
high. U3A pin 6 (Q) will go high. This high Q output is applied to 
AND gate U7B pin 5 and the next count cycle is enabled through 
AND gate U7B. 

When there is a preset input programmed into U5 and U6 pins 3, 4, 
10  and 11 the terminal count is still 297. However, the count starts 
at the number programmed into the BCD inputs. As an example, if 
the BCD input into U5 and U6 is 99, the first cycle would cause the 
same digital circuit changes that the 100th cycle caused in the 
discussion above (U2A would be clocked). The frequency division 
would be 297 - 99, equal to division by 198. The phase lock loop 
operation would result in an input frequency to  the programmable 
divider of 19.8 MHz. When divided by 198, the divider output at TP3 
would again be 100 kHz. 

The output from U3B at TP3 is always 100 kHz when the voltage 
controlled oscillator is phase locked to the reference signal. 

Q6 and CR1 provide Vcc to U3 to minimize the effect of power 
supply ac ripple and line variations. 

TEST PROCEDURE 

Composite waveform SS7-1 illustrates the proper timing relationship 
between the 400 kHz reference input, the pulse output from the 
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pulse generator and the sampling point on the 400 kHz reference 
signal when the loop is phase locked. 

To be supplied 

NOTE 

In the following tests the CF is set to  0 unless 
otherwise noted. 

Test l -a .  Use the electronic counter to check for 400.000 kHz at 
TP5. 

If the 400.000 kHz signal is displayed on the counter, verify that the 
sine wave at TP5 is as shown in trace 2 of composite waveform 
SS7-1. If the signal is as shown proceed to test l-b. 

If the 400 kHz signal cannot be counted or does not appear as shown 
on the composite waveform for TP5, check the reference input at 
XA16-1-2. The reference input signal should be about 4 volts 
peak-to-peak and 400 kHz as shown in trace 1 of composite 
waveform SS7-1. If the correct waveform is observed, but was not 
observed at TP5, check Q1, Q2 and associated components. If the 
correct waveform is not present, check the cabling to  the reference 
loop and, if necessary, the reference loop (See Service Sheet 3).  

If trouble is found and corrected, perform the adjustment procedures 
specified in paragraph 5-16 to  verify proper operation of the loop. 

Test l -b .  Connect one oscilloscope channel and the counter to TP4 
and the other oscilloscope channel to  the junction of C20, R24 and 
TI .  If the loop is locked the waveforms will be as shown in traces 3 
and 4 of composite waveform SS7-1 and the counter will display 
100.000 kHz. 

Note that the waveform shown by trace 3 of the composite 
waveform may appear as shown even if the counter does not indicate 
100.000 kHz. This is because the frequency sensitivity of the 
oscilloscope is not as exact as the frequency sensitivity of the 
counter. -. . 

If the programmable divider and the pulse shaper are working 
- properly but the loop is not locked, trace 4 as shown in composite 
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pulse generator and the sampling point on the 400 kHz reference 
signal when the loop is phase locked. 

To be supplied 

NOTE 

In the following tests the CF is set t o  0 unless 
otherwise noted. 

Test l -a .  Use the electronic counter to check for 400.000 kHz at 
TP5. 

If the 400.000 kHz signal is displayed on the counter, verify that the 
sine wave at TP5 is as shown in trace 2 of composite waveform 
SS7-1. If the signal is as shown proceed to test l-b. 

If the 400 kHz signal cannot be counted or does not appear as shown 
on the composite waveform for TP5, check the reference input at 
XA16-1-2. The reference input signal should be about 4 volts 
peak-to-peak and 400 kHz as shown in trace 1 of composite 
waveform SS7-1. If the correct waveform is observed, but was not 
observed at TP5, check Q1, Q2 and associated components. If the 
correct waveform is not present, check the cabling to  the reference 
loop and, if necessary, the reference loop (See Service Sheet 3). 

If trouble is found and corrected, perform the adjustment procedures 
specified in paragraph 5-16 to verify proper operation of the loop. 

Test l -b .  Connect one oscilloscope channel and the counter to TP4 
and the other oscilloscope channel to the junction of C20, R24 and 
TI .  If the loop is locked the waveforms will be as shown in traces 3 
and 4 of composite waveform SS7-1 and the counter will display 
100.000 kHz. 

Note that the waveform shown by trace 3 of the composite 
waveform may appear as shown even if the counter does not indicate 
100.000 kHz. This is because the frequency sensitivity of the 
oscilloscope is not as exact as the frequency sensitivity of the 
counter. 

If the programmable divider aqd the pulse shaper are working 
- properly but the loop is not locked, trace 4 as shown in composite 
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waveform SS7-1 may still show the pulses, but the signal between the 
pulses will be erratic. 

C 

Test l-c. If the pulses are not present at TP4 or the junction of C20, 
R24 and T1 and the counter counts randomly or not at all, connect 
the oscilloscope to TP3. The oscilloscope should display a waveform 
similar to  that shown in trace 3 of the composite waveform SS7-1 at 
about half the amplitude. 

If the pulses are not present at TP3 proceed to test l-d. 

If the pulses are present a t  TP3 but were not present at TP4, check 
Q4, Q5 and associated components. After repairs are made recheck 
test procedure l-b.  

If the pulses are now present at TP4 and the junction of C20, R24 
and TI ,  but the four-cycle sine wave is not present as shown in trace 
4 of composite waveform SS7-1, rotate R38 through its range to  see 
if the proper waveform can be obtained. If the frequency displayed 
on the counter does change as R38 is rotated but phase lock cannot 
be achieved, check Q3, the sampling diodes and associated 
components. 

Test l -d .  If the pulse is not present at TP3 in test l -c  connect the 
oscilloscope to  AND gate U7B pin 6. The waveform should be as 
shown in the top trace of composite waveform SS7-2. If the correct 
signal is observed proceed to test l-e. 

If the correct signal is not observed connect the oscilloscope to  TP1. 
The waveform should be as shown in the center trace of composite 
waveform SS7-2. If the signal is present, but was not present at AND 
gate U7B pin 6, use the digital voltmeter to check the voltage at pins 
4 and 5 of AND gate U7B. The digital voltmeter should indicate 
about 4 volts. If the voltages are present AND gate U7B is defective. 

To be supplied 
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If the signal js present AND gate U7A is probably defective. If the 
signal is not present, the A17 assembly or interconnections are 
defective. 

Test l-e. It is assumed in this test that the signal from the N1 voltage 
controlled oscillator is present at U5 pin 8. Composite waveform 
SS7-3 illustrates the correct waveforms at  the points shown. All 
signals are about 4.5 volts. 

To be supplied 

If none of the waveforms are present, U5 is probably defective. 

Note that the reset pulse in trace 5 is in time coincidence with the 
'missing' pulse in trace 1 and that the reset pulse resets traces 2 and 
4. 

Test l - f .  Composite waveform SS7-4 illustrates the correct 
waveforms at the points shown. All signals are about 4.5 volts in 
amplitude. Sync the oscilloscope to  TP3 for this test. 

To be supplied 

Note that U4 pin 8 goes high only when all of the J inputs (U4 pins 
3 , 4  and 5) are high. 

If the voltages are not present a t  AND gate U7B pins 4 and 5, ground 
pin 2 of U4. If the signal now appears a t  AND gate U7B pin 6, U3 If the waveforms for traces 2 and/or 3 are not present, U5 is 
and U7B are functioning properly. The trouble is probably in the probably defective. 
gating circuit to U4. Proceed to  test l-e. 

If the waveforms for traces 1 ,  4 and 5 are not present, proceed to If the signal is not present at TP1, use the oscilloscope to check the test l-g. input from the voltage controlled oscillator at XA16-2-15. The signal 
should be as shown in the lower trace in composite waveform SS7-2. Test 1-g. Composite waveform SS7-5 illustrates the correct 

waveforms at the points shown. All signals are about 4.5 volts in 
amplitude. Sync the oscilloscope to  TP3 for this test. 

4 f ~ F h v " $ E ~ E  ET 6 
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To be supplied 

Model 8660B 

If the inputs to  AND gate U7C are not as shown, U6 or U2 may be defective. 

If the inputs are as shown but there is no output a t  AND gate U7C pin 8, U7 is defective. 

SAMPLING PULSE GENERATOR 

The positive-going output from U3B pin 9 is used to  generate the pulse required to open the sampler gate. 
Common base amplifier Q5 and emitter follower Q4 amplifies and couples the pulse to  T1. CR2 and CR3 
are used to minimize flyback action. CR3 also bypasses the negative-going pulse around the transformer 
primary to ensure that only the positive-going pulse is coupled to  the transformer secondary. 

A 400 kHz signal from the reference loop is applied to  the secondary center tap of T I .  L5 and C8 (along 
with C7 in the reference loop A4A1 assembly) comprise a low pass filter with a cut off frequency of about 
500 MHz. The TTL input from the reference loop is reshaped into a sine wave by the low pass filter. L6 and 
C13 comprise a tuned circuit which bypasses unwanted signals and further filters the sine wave. 

Sampler diodes CR4 and CR5 are normally reverse biased. When the sampling pulse appears across the 
secondary of T 1  i t  is coupled through C20 and C21 to  forward bias CR4 and CR5. Since the gate pulses are 
equal in amplitude but opposite in polarity, they will cancel a t  TP6. 

While CR4 and CR5 are forward biased the sampling gate is open and the 400 kHz reference signal is 
sampled. 

This type of sampling phase detector may be phase locked a t  virtually any point on the sine wave curve. 
Ideally, the zero crossover point of the sine wave should be used to  improve the lock and hold-in capability 
of the loop. 

If the divided down output of the voltage controlled oscillator in the A17 assembly (100 kHz pulses) is not 
phase locked to the 400 kHz reference signal an ac signal is developed at TP6. The polarity of the signal at 
any given time depends on the polarity of the 400 kHz reference signal a t  the time the last sample was 
taken. The amplitude of the signal a t  any given time depends on what portion of the sine wave the last 
sample was taken from. Each time CR4 and CR5 are forward biased the signal derived from the 400 kHz 
reference signal at T1  terminals 4 and 6 are coupled through the sampling gate to control the charge on 
C22. 

When the sampling gate pulse ends, CR4 and CR5 are again reverse biased and the sampling gate is closed. 
Since Q3 is a high impedance device, the charge will remain on C22 until the next sampling pulse. The error 
signal from 93 is applied to  the summing amplifier in the A17 assembly through operational amplifier U1. 

Test point 8 may be grounded to open the phase lock loop. Since the emitter of A17Q4 in the A17 
assembly is also almost exactly a t  dc ground level, grounding this test point will not affect the pretuning 
circuit. With the loop open both the pretuning and the error signal may be checked. 

Scans by ArtekMedia O 2006 
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A16 N 1  PHASE DETECTOR ASSY 08660-60009 

TUNETI REFERENCE AMPLIFIER 
- 

P I N  IDENTIFICATION 

I N  FIGURE 8-7. 
3. C31 MAY BE OMITTED. 
4. REFER TO F I  CURE 8-4 FOR INFORMATION RELATI M TO 

CONNECTOR P I N  NUMBERING. 
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Figure 8-1 3. N1 Phase Detector Schematic 
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N 1  PRETUNING A N D  OSCILLATOR ASSEMBLY A17 

Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit 
board or assembly as a result of performing the tests specified in the 
troubleshooting trees. 

The A17 assembly, a part of the two-assembly N1 phase lock loop is shown 
schematically and described on this service sheet. The N1 Phase Detector 
Assembly, A16, is shown schematically and described on service sheet 7. 

When trouble has been isolated to the A17 assembly it should be removed and 
reinstalled using two extender boards. This will provide easy access to test points 
and components. 

NOTE 

After making repairs in any part of the N1 loop circuits the 
adjustment procedures specified in Section V paragraph 5-16 
should be performed to ensure proper operation of the 
instrument. 

TEST EQUIPMENT REQUIRED (see Table 1-3) 

Digital Voltmeter 
Electronic Counter 
Oscilloscope (with 10: l  divider probes) 

v 

The purpose of the N1 loop is to generate digitally controlled rf signals in the 
range of 19.8 to 29.7 MHz in selectable 100 kHz increments. The voltage 
controlled oscillator is phase locked to a 400 kHz reference which is derived from 
the master oscillator in the reference section. The rf output from the N1 loop is 
applied to Summing Loop 1. 

VOLTAGE CONTROLLED OSCILLATOR 

Q3, Q5 and associated components comprise a voltage controlled oscillator. Two 
varactors (CR6 and CR7) are used in parallel to provide a high Q as well as the 
wide capacitance range required. 

FET Q5 acts as a source follower in the feedback circuit; it provides high 
impedance at the gate and a low impedance at the source. The gain of the FET is 
held at less than unity to minimize the miller effect which might reflect 

TEST PROCEDURE 

Test I-a. connect the electronic counter to XA17-1-2 and set CF as shown in 
table 8-4. The counter readout should be as shown in the table. (Make allowances 
for counter accuracy). 

If the counter does not display a frequency at, or close to, that specified, connect 
the oscilloscope to TP3. The oscilloscope should display a sine wave at about .3 
volts peak-to-peak. If the sine wave is present at TP3 but there is no signal at 
XA17-1-2, check Q10, Q15 and associated components. 

If there is no signal at TP3 check the bias level at TP2. The bias level should be 
about as shown in Table 8-4 for the front panel frequency setting. If the bias level 
is within the range of approximately -3.4 to -30 volts, and there is no signal at 
TP3 check Q1, Q3, Q5 and associated components. If the bias voltage is not 
within the range shown, proceed to 2-b. 

If the counter displays the correct readout for some, but not all, of the front 
panel settings, proceed to 2-a. 

PRETUNING CIRCUIT 

The frequency of the voltage controlled oscillator is roughly preset by the digital 
to analog converter (Ul ,  U2, Q11 through Q14 and Q16 through Q19). The 
digital to analog converter cannot, by itself, set the oscillator frequency precisely; 
it does set the frequency within the capture range of the phase lock loop, The 
inputs to U1 and U2 are BCD bits coded 8, 4, 2 and 1. When any of the BCD 
inputs are high they cause the output of the NAND gate to which they are 
connected to go low; the transistor connected to  the NAND gate output is 
switched on. 

When all of the BCD inputs are low Q9 is biased to provide approximately -25 
volts at TP1 (Q7-e). With this dc level at  TP1 the oscillator is roughly preset to 
29.7 MHz. 

When any one or more of the BCD inputs go high the transistor associated with it 
saturates and the current through Q9 is reduced. The reduction in current flow 
through Q9 changes the bias on Q7 and causes the voltage at TP1 to go less 
negative (closer to dc ground level). Finally, when the BCD input is 99, the 
voltage at TP1 is approximately -5.2 volts and the oscillator frequency is roughly 
~ re se t  to 19.8 MHz. 

CR3 through CR5, CR8 through CR15 and associated resistors are use 
the voltage applied to the voltage controlled oscillator so that the freq 
be linear with the applied voltage. When all BCD inputs are low, Q4-c 
-30 volts, the junction of R43 R48 is about -27.5 volts and all of 
the resistive network are reverse biased. As the voltage at ~ p 1  de 
closer to -5.2 volts), current through Q4 increases and the ~4 co 
goes less negative. As the Q4 collector voltage decreases first CR3, 
are forward biased. As the diodes are forward biased resistors are ad 
with R38 and R39 to shape the rate at which the voltage decreases at 

Q2 and Q5 are emitter followers which couple the output of Q4 to th 
Q2 provides a high impedance for the output of the summing amplific 
R46, L7 and C14 comprise a 400 kHz trap to attenuate (15 to 20 d 
kHz ripple which may be present fkom the reference signal used i~ 
detector. R51, L8, C20 and C21 comprise a low pass filter wit 
frequency of about 200 kHz. 

, Table 8-4 represents typical voltage levels for test points 1 and 2 
frequencies at XA17-1-2 for given settings of CF digits six and seve 

I loop is locked. I 
NOTE 

While the voltages shown for TP2 are typical (they'will v 
from instrument to instrument due to differences in varact 
characteristics), they are representative of normal ratio of T 
to TP1 voltages. 1 

Test 2a. With the digital voltmeter connected to TP1 select CF's sho 
8-4. The voltage level should approximately follow those shown in 

If the voltage at TP1 does not vary at all, first verify the presence of i 
information to the NAND gates, then check Q7, Q9 and associated co 1 
If the voltage at TP1 does not vary as shown, or some CF (or 
produce a change, first verify the presence of the input 
gateltransistor combination affected, then check the NAND gat 
transistor. 

, If the voltages at TP1 are approximately as shown in Table 8-4 proc 
Q4 is a summing amplifier which combines the output of the digital to analog 2-b. 
converter and the signal from the N1 phase detector. The summing point (Q4-e) , 
sums the current from three sources; a current source from the +20 volts supply 
through R31, R32 and R33, a negative source from the digital to analog converter Test 2-b. Connect the digital voltmeter to TP2 and the counter to X 
(TP1) and the error signal from the N1 phase detector. The voltage at the the voltage at TP2 does not change about as shown in Table 8-4 f 
summing point is always zero volts. I 

CF's, or does not change at all, check Q2, Q4, Q6 and associated comp 
- 

capacitance back into the oscillator tank circuit. When TP1 is at approximately -25 volts (all inputs low), most of the current 
1 

from the +20 volts source flows through Q7; very little current flows through Q4. 
' If the voltaga at TP2 varies approximately as shown in Table 8- 

Q1 amplifies the signal from the FET and applies it to two separate amplifiers. Under these conditions the voltage at Q4-c is about -30 volts. As the voltage at , frequency at XA17-1-2 does not step (or there is no rf output), re 
Q10 and Q15 provide the output to drive the SL1 mixer and Q8 drives the TP1 decreases (gets closer to dc ground level), less current flows through Q7, 
programmable divider in the A16 assembly. 4 

Procedure 1 and check the oscillator circuits. 
more current flows through Q4, and the Q4 collector voltage goes less negative. 

N1 Ph 
SERV 
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T U N I N G  AND OSCILLATOR ASSEMBLY A17 

.ly, causes of malfunctions in the Model 8660B will be isolated to a circuit 
or assembly as a result of performing the tests specified in the 
shooting trees. 

17 assembly, a part of the two-assembly N1 phase lock loop is shown 
tically and described on this service sheet. The N1 Phase Detector 
~ly, A16, is shown schematically and described on service sheet 7. 

,rouble has been isolated to the A17 assembly it should be removed and 
led using two extender boards. This will provide easy access to test points 
nponents. 

NOTE 

After making repairs in any part of the N1 loop circuits the 
adjustment procedures specified in Section V paragraph 5-16 
should be performed to ensure proper operation of the 
instrument. 

[QUIPMENT REQUIRED (see Table 1-3) 

Voltmeter 
nic Counter 
;cope (with 10: l  divider probes) 

rpose of the N1 loop is to generate digitally controlled rf signals in the 
)f 19.8 to 29.7 MHz in selectable 100 kHz increments. The voltage 
led oscillator is phase locked to a 400 kHz reference which is derived from 
iter oscillator in the reference section. The rf output from the N1 loop is 
to Summing Loop 1. 

LTAGE CONTROLLED OSCILLATOR 

and associated components comprise a voltage controlled oscillator. Two 
rs (CR6 and CR7) are used in parallel to provide a high Q as well as the 
pacitance range required. 

5 acts as a source follower in the feedback circuit; it provides high 
nce at the gate and a low impedance at the source. The gain of the FET is 
; less than unity to minimize the miller effect which might reflect 
ince back into the oscillator tank circuit. 

~lifies the signal from the FET and applies it to two separate amplifiers. 
.d Q15 provide the output to drive the SL1 mixer and Q8 drives the 
lmable divider in the A16 assembly. r; 

TEST PROCEDURE P) 

Test 1-a. Connect the electionic counter to XA17-1-2 and set CF as shown in 
table 8-4. The counter readout should be as shown in the table. (Make allowances 
for counter accuracy). 

If the counter does not display a frequency at, or close to, that specified, connect 
the oscilloscope to TP3. The oscilloscope should display a sine wave at about .3 
volts peak-to-peak. If the sine wave is present at TP3 but there is no signal at 
XA17-1-2, check Q10, Q15 and associated components. 

If there is no signal at TP3 check the bias level at TP2. The bias level should be 
about as shown in Table 8-4 for the front panel frequency setting. If the bias level 
is within the range of approximately -3.4 to -30 volts, and there is no signal at 
TP3 check Q1, Q3, Q5 and associated components. If the bias voltage is not 
within the range shown, proceed to 2-b. 

CR3 through CR5, CR8 through CR15 and associated resistors are used to shape 
the voltage applied to the voltage controlled oscillator so that the frequency will 
be linear with the applied voltage. When all BCD inputs are low, Q4-c is at about 
-30 volts, the junction of R43 R48 is about -27.5 volts and all of the diodes in 
the resistive network are reverse biased. As the voltage at TP1 decreases (gets 
closer to -5.2 volts), current through Q4 increases and the Q4 collector voltage 
goes less negative. As the Q4 collector voltage decreases first CR3, then CR4 etc. 
are forward biased. As the diodes are forward biased resistors are added in parallel 
with R38 and R39 to shape the rate at which the voltage decreases at Q4-c. 

Q2 and Q5 are emitter followers which couple the output of Q4 to the varactors. 
Q2 provides a high impedance for the output of the summing amplifier collector. 
R46, L7 and C14 comprise a 400 kHz trap to attenuate (15 to 20 dB) any 400 
kHz ripple which may be present from the reference signal used in the phase 
detector. R51, L8, C20 and C21 comprise a low pass filter with a cutoff 
frequency of about 200 kHz. 

If the counter displays the correct readout for some, but not all, of the front 
panel settings, proceed to 2-a. TEST PROCEDURE 

PRETUNING CIRCUIT 

The frequency of the voltage controlled oscillator is roughly preset by the digital 
to analog converter (Ul ,  U2, Q11 through Q14 and Q16 through Q19). The 
digital to analog converter cannot, by itself, set the oscillator frequency precisely; 
it does set the frequency within the capture range of the phase lock loop, The 
inputs to U1 and U2 are BCD bits coded 8, 4, 2 and 1. When any of the BCD 
inputs are high they cause the output of the NAND gate to which they are 
connected to go low; the transistor connected to  the NAND gate output is- 
switched on. 

When all of the BCD inputs are low Q9 is biased to provide approximately -25 
volts at TP1 (Q7-e). With this dc level at TP1 the oscillator is roughly preset to 
29.7 MHz. 

When any one or more of the BCD inputs go high the transistor associated with it 
saturates and the current through Q9 is reduced. The reduction in current flow 
through Q9 changes the bias on Q7 and causes the voltage at TP1 to go less 
negative (closer to dc ground level). Finally, when the BCD input is 99, the 
voltage at TP1 is approximately -5.2 volts and the oscillator frequency is roughly 
preset to 19.8 MHz. 

Q4 is a summing amplifier which combines the output of the digitaI to analog 
converter and the signal from the N1 phase detector. The summing point (Q4-e) 
sums the current from three sources; a current source from the +20 volts supply 
through R31, R32 and R33, a negative source from the digital to analog converter 
(TP1) and the error signal from the N1 phase detector. The voltage at the 
summing point is always zero volts. 

Table 8-4 represents typical voltage levels for test points 1 and 2 and exact 
frequencies at XA17-1-2 for given settings of CF digits six and seven when the 
loop is locked. 

NOTE 

While the voltages shown for TP2 are typical (they will vary 
from instrument to instrument due to differences in varactor 
characteristics), they are representative of normal ratio of TP2 
to TP1 voltages. 

I Test 2-a. With the digital voltmeter connected to TP1 select CF's shown in Table 
8-4. The voltage level should approximately follow those shown in Table 8-4. 

If the voltage at TP1 does not vary at all, first verify the presence of input digital 
information to the NAND gates, then check Q7, Q9 and associated components. 

, If the voltage at TP1 does not vary as shown, or some CF (or CF's) do not 
I produce a change, first verify the presence of the input to  the NAND 

gateltransistor transistor. combination affected, then check the NAND gate and the 

i 
If the voltages at TP1 are approximately as shown in Table 8-4 proceed to Test 
2-b. 

Test 2-b. Connect the digital voltmeter to TP2 and the counter to XA17-1-2. If 
the voltage at TP2 does not change about as shown in Table 8-4 for specified 
CF's, or does not change at all, check Q2, Q4, Q6 and associated components. 

When TP1 is at approximately -25 volts (all inputs low), most of the current 
from the +20 volts source flows through Q7; very little current flows through Q4. I If the voltage at TP2 varies approximately as shown in Table 8-4, but the 
Under these conditions the voltage at Q4-c is about -30 volts. As the voltage at , frequency at XA17-1-2 does not step (or there is no rf output), refer to Test 
TP1 decreases (gets closer to dc ground level), less current flows through Q7, Procedure 1 and check the oscillator circuits. 
more current flows through Q4, and the Q4 collector voltage goes less negative. 

N1 Phase Detector 
SERVICE SHEET 7 
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SERVICE SHEET 8 (cont'd) 

If .the voltage at TP2 varies approximately as shown in Table 8-4 and the 
frequency readout of the counter approximately follows the table (+ 20-30 kHz) 
check Q8 and associated components. 

Table 8-5. N1 Oscillator Test Point Measurements 

Scans by ArtekMedia O 2006 

Voltage at 
TP2 

-29.2~ 

-28.7~ 

-28.2~ 

-27.7~ 

-27 .1~ 

-26.6~ 

-26.2~ 

-25.7~ 

-25.2~ 

-24.7~ 

-24.3~ 

-20.2~ 

-16.6~ 

-13.6~ 

-1 1 . 9 ~  

-8 .9~ 

-7 .lv 

-5 .6~ 

-4 .3~  

-3.4~ 

Voltage at 
TP 1 

-25.2~ 

-25.0~ 

-24.8~ 

-24.6~ 

-24.4~ 

-24.2~ 

-24.0~ 

-2 3 . 8 ~  

-23.6~ 

-23.4~ 

-23.2~ 

-21.2~ 

-19.2~ 

-1 7 . 2 ~  

-1 5 . 2 ~  

-13.2~ 

-1 1 . 2 ~  

+ .2v 

- 7 . 1 ~  

-5 .3~  

Center 
Frequency MHz 

0000.100000 

0000.100000 

0000.200000 

0000.300000 

0000.400000 

0000.500000 

0000.600000 

0000.700000 

0000.800000 

0000.900000 

0001 .OOOOOO 

0002 .OOOOOO 

0003,000000 

0004,000000 

0005.000000 

0006.000000 

0007.000000 

0008.000000 

0009.000000 

0009.900000 

Frequency 
A t  TP3 kHz 

29600.000 

29600.000 

29500.000 

29400.000 

29300.000 

29200.000 

29100 .OOO 

29000.000 

28900.000 

28800.000 

28700.000 

27700.000 

26700.000 

25700.000 

24700.000 

23700.000 

22700.000 

21700.000 

20700.000 

19800.000 



Service 
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Figure 8-1 4. N1 VCO Schematic 
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SERVICE SHEET 9 SERVICE SHEET 9 (cont'd) SERVICE SHEET 9 (cont'd) 

of U1A (pin 6)  clocks U1B. When U1B goes high it provides a high 
to AND gate U2A. The count down has reached 2000. 

N 2  PHASE DETECTOR ASSEMBLY A14 * 

TEST PROCEDURE 
Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit board or 
assembly as a result of performing the tests specified in the troubleshooting trees. When the count down reaches 2900,U5 A and D outputs are high. 

NAND gate U8A pin 3 goes low and NAND gate U8B pin 6 goes 
high. Composite Waveform SS9-1 illustrates the proper timing relationship 

between the 100 kHz reference input, the pulse output from the 
pulse generator and the sampling point on the 100 kHz reference 
signal when the loop is phase locked. 

The A14 assembly, a part of the two-assembly N2 phase lock loop is shown schematically 
and described on this service sheet. The N2 Oscillator assembly, A13, is shown schematically 
and described on service sheet 10. When the count down reaches 2970, U6 A, B and C outputs are high. 

The B and C outputs are applied to AND gate U2C pins 10  and l i ,  
and since U2C pin 9 has been high since the count of 2900, U2C pin 
8 goes high. The U6A output is applied to AND gate UZA, and since 
the other two inputs to U2A are high, U2A pin 12 goes high and is 
applied to U3 J input pin 3. 

When trouble has been isolated to  the A14 assembly it should be removed and reinstalled 
using two extender boards. This will provide easy access to  test points and components. NOTE 

Center frequency is initially set to zero. NOTE 
When the count down reaches 2975, U7 A and C high outputs are 
applied to U3 J input pins 4 and 5. Since U3 3 pin 3 is now held 
high, the next input pulse from U8C will clock U3. Count 
coincidence at 2975 cycles has been achieved. 

After making repairs in any part of the N2 loop circuits the adjustment 
procedures specified in Section V paragraph 5-17 should be performed to 
ensure proper operation of the instrument. 

Test l a .  Use the counter and the oscilloscope to check for a 100.000 
kHz sine wave at approximately 5 volts p/p at TP5. The display should 
be similar to that shown in the second trace from the top in composite 
waveform SS9-1. TEST EQUIPMENT REQUIRED (see Table 1-3) When the count down reaches 2976, U3 is clocked and the U3 Q 

output goes low. When U3 goes low, AND gate U2B is no longer 
enabled; the count, as far as U7, U6, U5 and U1 are concerned is 
ended. When U3 Q goes low it also sets U4A a 4  U4B; the outputs 
go low and the Q outputs go high. When the Q output of U4B goes 
low it presets U7, U6, U5 and U1. When U7, U6, U5 and U1 are 
preset the J inputs to U3 are inhibited since the count is no longer at 
the coincident count of 2975. 

Oscilloscope (with 10  : 1 divider probes) 
Digital Voltmeter 
Electronic Counter 

If the correct signal is present, proceed to test 1-b. 

If the counter readout is 100.000 kHz but the sine wave is distorted, 
check Q1, Q2 and associated components. N 2  LOOP GENERAL INFORMATION 

The purpose of the N2 loop is to generate digitally controlled rf signals in the range of 19.80 
to 29.79 MHz in selectable 10  kHz increments. The voltage controlled oscillator is phase 
locked to a 100 kHz reference which is d'erived from the master oscillator in the reference 
section. The rf output from the N2 loop is applied to Summing Loop 2. 

If the signal is not present, connect the counter and the oscilloscope 
to XA14-1-2. The counter readout should be 100.000 kHz and the 
oscilloscope display should be similar to that shown in the top trace 
of composite waveform SS9-1. 

When the U4B Q output goes high the leading edge of the pulse is 
used to generate the sampler pulse. The first pulse to  the sampling 
phase detector is initiated by the 2976th input cycle. Since three 
more cycles are required to restart the count cycle, following sampler 
pulses will be 2979 cycles apart. 

PROGRAMMABLE DIVIDER CIRCUIT 

All of the integrated circuits in the A14 assembly are used to  count down the input from 
the N2 v%ltage controlled oscillator. 

r. 
If the correct signal is observed but was not observed at TP5, check 
Q1, Q2 and associated components. When the count down reaches 2977, U3 is again clocked and since 

the K input is high and the J input is low, will go high. This G high 
is applied to the K input of U4A a n d t o  pin 4 of AND gate U2B. 
U2B will not be enabled because U4B Q is holding AND gate U2B 
pin 5 low. 

When there is no BCD input to U5, W6 and U7 (all inputs low) the input from the oscillator 
will be 29.79 MHz; the programmable divider will divide by 2979 to provide a 10 kHz 
output. U5, U6 and U7 may be preset by CF digits 3, 4 and 5 and programmed to vary 
between counts of 1980 and 2979. Operation of the circuit is as follows: 

If the signal is not present at XA14-1-2 check interconnections to the 
reference loop and, if necessary, the reference loop. 

When the count doF reaches 2978 U4A is clocked because the K 
input is high. U4A Q goes high and is applied to the K input of U4B. 

Assume that initially there are no BCD inputs to U5, U6 and U7 (divide-by-ten decades) and 
they have all been preset to zero. 

On the 2979th i g u t  cycle, U4B is clocked and t h e q  output goes 
high. When U4B Q goes high the preset pulse is ended and AND gate 
U2B is enabled. The next input cycle will initiate the count cycle. 

& the start of every count clcle, regardless of the BCD input, KIA pin 6 (Q) and U1B pin 8 
(Q) are both low; U3 pin 6 (Q), U4A pin 6 (Q) and U4B pin 8 (Q) are all high. 

NAND gate U8C functions as a Schmitt trigger and provides pulses derived from the N2 
voltage controlled oscillator output to clock U7 when AND gate U2B is enabled. U7 
provides a divide-by-ten output to clock U6 and also provides A and C (binary 1 and 4) 
outputs to J inputs of JK  flip-flop U3. The A and C outputs have no effect on U3 until the 
count down reaches 2975. 

When there is a preset input programmed into U7, U6 and U5, the 
terminal count is still 2979. However, the count down starts at the 
number programmed into the BCD inputs. As an example, if the 
binary input to U7, U6 and U5 is 999, the first input cycle would 
cause the same digital circuit changes that the 1000th input cycle 
caused in the discussion above (UlA would be clocked for the first 
time). The frequency division would be 2979 minus 999, equal to 
division by 1980. The phase lock loop operation would result in an 
input frequency to the programmable divider of 19.80 MHz. When 
the 19.80 MHz is divided by 1980 the divider output would again be 
10 kHz. 

To be supplied 

U6 provides a divide-by-ten.output to clock U5 and also provides A, B and C (binary 1, 2 
and 4) outputs to AND gates U2A and U2C. The A, B and C outputs have no effect on the 
circuit until the count down of 2970 ik reached. 

U5 provides a divide-by-ten output to clock U1A and also provides A and D outputs to 
NAND gate U8A. The A and D (binary 1 and 8) outputs have no effect on the circuit until 
the count down has reached 2900. 

4 
Test 1-b. Connect the oscilloscope and the counter to TP4. The 
counter readout should be 10.000 kHz and the oscilloscope should 
display positive-going pulses as shown in composite waveform SS9-1 
at about 7 volts amplitude. 

The D output of U5 (pin 12)  goes low on the 1000th pulse input to U7 pin 8 an_d clocks 
U 1 A. One thousand input cycles later U1A is again clocked and the negative-going Q output 

The output from U4B is always 10  kHz when the oscillator is phase 
locked. 
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SERVICE SHEET 9 (cont'd) 

TEST PROCEDURE 

Composite Waveform SS9-1 illustrates the proper timing relationship 
between the 100 kHz reference input, the pulse output from the 
pulse generator and the sampling point on the 100 kHz reference 
signal when the loop is phase locked. 

NOTE 

Center frequency is initially set to zero. 

Test 1-a. Use the counter and the oscilloscope to check for a 100.000 
kHz sine wave at approximately 5 volts p/p at  TP5. The display should 
be similar to that shown in the second trace from the top in composite 
waveform SS9-1. 

If the correct signal is present, proceed to test 1-b. 

If the counter readout is 100.000 kHz but the sine wave is distorted, 
check Q1, Q2 and associated components. 

If the signal is not present, connect the counter and the oscilloscope 
to XA14-1-2. The counter readout should be 100.000 kHz and the 
oscilloscope display should be similar to that shown in the top trace 
of composite waveform SS9-1. 

If the correct signal is observed but was not observed at TP5, check 
Q1, Q2 and associated components. 

If the signal is not present at XA14-1-2 check interconnections to the 
reference loop and, if necessary, the reference loop. 

To be supplied 

Test 1-b. Connect the oscilloscope and the counter to  TP4. The 
counter readout should be 10.060 kHz and the oscilloscope should 
display positive-going pulses as shown in composite waveform SS9-1 
at about 7 volts amplitude. 

SERVICE SHEET 9 (cont'd) 

If the signal is not present proceed to test 1-c. If the signal is present, 
connect the oscilloscope to  the junction of R19 and C20. The 
oscilloscope display should be similar to that shown in the lower 
trace of composite waveform SS9-1. 

If the programmable divider and the pulse generator are working 
properly but the loop is not phase locked, the oscilloscope may still 
show the signals, but the relationship between the pulses and the sine 
wave will not be the same as shown in composite waveform SS9-1. If 
the voltage controlled oscillator and the summing circuits in the A13 
assembly are known to be functioning properly proceed to test 
procedure . 

SERVICE SHEET 9 (cont'd) 

To be supplied 

Test 1-c. If the pulses are not present at TP5, and the counter counts Test 1 e. It is assumed in this test that the signal input is present at 
randomly or not at all, connect the oscilloscope to TP3. The U7 pin 8 only because U3 pin 2 is grounded. Composite waveforms 
oscilloscope should display pulses at approximately 10 kHz and SS9-3 through SS9-7 illustrate the correct waveforms for the 
about 3.5 v p/p. integrated circuits in the programmable divider loop. All waveforms 

are about 4.5 volts in amplitude. Follow the numerical sequence of 
If the pulses are present at TP3, but were not present at  TP4, check the waveforms; when an IC output is missing the trouble is found. 
Q6, Q7 and associated components. Replace the defective component, remove the ground from U3 pin 2, 

and repeat test 1-b. 
If the pulses are not present at TP3 proceed to test 1-d. 

Composite waveform SS9-8 illustrates the Drowr waveforms for U3 
under normal operating conditions. 

'Test 1-d. If the pulse is not present at  TP3 connect the oscilloscope 
to U2B pin 6 .    he waveformshould be similar to that shown in the 
top trace of composite waveform SS9-2. If the signal is as shown 

NOTE 

proceed to test 1-e. 
Composite waveforms SS9-7 and SS9-8 waveform 

If there is no signal present at AND gate U2B pin 6 connect the pictures were taken with the oscilloscope being 
oscilloscope to TP1. The waveform should be similar to that shown triggered from TP3 and the oscilloscope sweep 
in the center trace of composite waveform SS9-2. If the signal is now magnified XI0 
present, use the digital voltmeter to check the voltage at AND gate 
U2B pins 4 and 5. The digital voltmeter should indicate about +3.7 
volts; if it does, U2B is defective. 

If the voltages are not present at  AND gate U2B pins 4 and 5, ground 
U3B pin 2. If the voltages now appear at AND gate U2B pins 4 and 5 
and the signal appears at U2B pin 6, U2B is functioning properly; the 
trouble is probably in the gating circuits to  U3. 

If the voltage is present at AND gate U2B pin 4 with U3 pin 2 
grounded, but is not present at  U2B pin 5, U4 is probably defective. 

If the voltages are not present at AND gate U2B pins 4 or 5 with U3 
pin 2 grounded, U3 is probably defective. 

If the signal is not present at  TP1, use the oscilloscope to check the 
voltage controlled oscillator input at  XA14-2-15. The display should 
be similar to the lower trace in composite waveform SS9-2. If the 
signal is present NAND gate U8C is probably defective. If the signal 
is not present check interconnections to the A13 assembly and, if 
necessary, the A13 assembly. 

To be supplied 
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REFERENCE DESIGNATIONS 

1 A2 A 14 1 
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P I N  IDENTIFICATION 

NOTES: 
1. REFER TO TABLE 8-1 FOR EXPLANATION OF SYMBOLS 

2. INTEGRATED CIRCUIT  INTERNAL LOGIC 1 S SHOWN I N  
FIGURE 8-7 

3. REFER TO FIGURE 8-4 FOR INFORMATION RELATIVE 
TO CONNECTOR P I N  NUMBER1 NG 
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Figure 8-1 5 .  N2 Phase Detector Schematic 

8-31 



To be supplied 

SAMPLING PHASE DETECTOR 

The positive-going output from U4B pin 9 is used to generate the pulse required 
to open the sampler gate. Common base amplifier Q6 and emitter follower Q7 
amplifies and couples the pulse to TI. CR1 and CR2 are used to minimize 
transformer flyback action. CR2 also bypasses the negative-going pulse around the 
transformer primary to ensure that only the positive-going pulse is coupled to the 
transformer secondary. 

A 100 kHz signal from the reference loop is applied to the secondary center tap 
of TI. L7 and C9 (along with C3 in the reference loop A4A1 assembly) comprise 
a low pass filter; it has an impedance of about 450 ohms and a cutoff frequency 
of about 150 kHz. The TTL input from the reference loop is reshaped into a sine 
wave by the low pass filter. L8 and C14 comprise a tuned circuit which bypasses 
unwanted high frequency signals and further filters the sine wave. 

Sampler diodes CR3 and CR4 are normally reverse biased. When the sampling 
pulse appears across the kcondary of T I  it is coupled through C20 and C21 to 
forward bias CR3 and CR4. Since the gate pulses are equal in amplitude but 
opposite in polarity, they will cancel at TP6. 

While CR3 and CR4 are forward biased the sampling gate is open and the 100 kHz 
reference signal is sampled. rs 
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SERVICE SHEET 9 (cont'd) 

This type of sampling phase detector may be phase locked at virtually any point on the sine wave curve. 
Ideally, the zero volt crossover point of the sine wave should be used to improve the lock and hold in 
capability of the loop. 

If the divided down output of the voltage controlled oscillator in the A13 assembly (10 kHz pulses) is not 
phase locked to the 100 kHz reference signal an ac signal is developed at TP6. The polarity of the signal at 
any given time depends on the polarity of the 100 kHz sine wave at the time the last sample was taken. The 
amplitude of the signal at any given time depends on what portion of the sine wave the last sample was 
taken from. Each time CR3 and CR4 are forward biased the signal derived from the 100 kHz reference 
signal at T1 terminals 4 and 6 are coupled through the sampling gate to control the charge on C22. 

When the sampling gate pulse ends, CR3 and CR4 are again reverse biased and the sampling gate is closed. 
Since Q4 is a high input impedance device, the charge will remain in C22 until the next sampling pulse. The 
error signal from Q4 is applied to the summing amplifier in the A13 assembly through emitter followers $3 
and Q5. I 

Test Point 8 may be grounded to open the phase lock loop. Since the emitter of A13Q12 in the A13 
assembly is also exactly at dc ground level, grounding this test point will not affect the pretuning circuit. 
With the loop open both the pretuning and the error signal may be checked. I 

TEST PROCEDURE 

Test 2-a. Connect the oscilloscope to TP6. If the 100 kHz reference signal is present one of the sampling 
gate diodes (CR3 or CR4) is probably shorted. If the gate pulses are present one of the sampling gate diodes 
is probably open (Negative-going pulses CR4 - positive going pulses CR3). Proceed to test 2-b. 

Test 2-b. With the oscilloscope connected to TP6, ground TP8. The signal displayed should be similar to 
that shown in Composite Waveform SS9-9, at about 4 volts. The frequency of the signal will be determined 
by the frequency difference detected by the sampling gate (typically 200 to 400 Hz). 

If the signal is present at TP6, connect the oscilloscope to Q5-e. The sine wave should be about the same as 
that shown for TP6 except that the sampling points will not be as obvious. 

If the signal is present at Q5-e the error amplifier and the sampling circuits are functioning properly. 

If the signal is not present at Q5-e and was present at TP6, check Q3, Q4, Q5 and associated components. 
After repairs are made repeat the test and remove the ground from TP8. 

NOTE 

Operation of the circuit shown on Service Sheet 9-a is essentially the same as that shown 
on Service Sheet 9. Reference designations differ. The count down is always 3000. 
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SERVICE SHEET 10 SERVICE SHEET 10 (cont'd) 

N2 OSCILLATOR ASSEMBLY A13 

Normally, causes of malfunctions in the Model 8660B will be isolated to  a circuit 
board or assembly as a result of performing the tests specified in the 
troubleshooting trees. 

The A13 assembly, a part of the two-assembly N2 phase lock loop is shown 
schematically and described on this service sheet. The N2 Phase Detector 
assembly, A14, is shown schematically and described on Service Sheet 9. 

When trouble has been isolated to the A13 assembly it should be removed and 
reinstalled using two extender boards. This will provide easy access to test points 
and components. 

NOTE 

After making repairs to any part of the N2 loop circuits the 
adjustment procedures specified in Section V paragraph 5-17 
should be performed to ensure proper operation of the 
instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

Digital Voltmeter 
Electronic Counter 

N2 LOOP GENERAL INFORMATION 

The purpose of the N2 loop is to generate digitally controlled rf signals in the 
range of 19.80 to 29.79 MHz in selectable 10 kHz increments. The voltage 
controlled oscillator is phase locked to a 100 kHz reference which is derived from - 
the master oscillator in the reference section. The rf output of the N2 loop is 
applied to Summing Loop 2. 

VOLTAGE CONTROLLED OSCl LLATOR 

Varactors CR8 and CR9, transistors Q2 and Q9 and associated components 
comprise a voltage controlled oscillator. Two varactors are used in parallel to 
provide high Q as well as the wide capacitance range required. C18 provides 
isolation for the dc levels required to  bias the varactors. C17 provides the 
feedback required to sustain oscillation. The resonant tank circuit is coupled to 
Q9 by means of capacitive divider C22 and C23. The FET acts as a source 
follower in the feedback circuit; it provides a high impedance at the gate and a 
low impedance at the source. The gain of the FET amplifier for the output signal 
is less than one; this minimizes the miller effect which might otherwise reflect 
capacitance back into the oscillator tank circuit. 

Q1 amplifies the signal and applies it to U1A which functions as a Schmitt trigger. 
U1D inverts the output from U1A and applies it to the programmable divider in 
the A14 assembly. U1C inverts the output from U1A and applies it to the 
divide-by-one hundred circuit in Summing Loop 2. 

TEST PROCEDURE 

NOTE 

Do not use long coax leads from the counter to TP3. The 
capacitive loading may attenuate the signal below a useable 
level. 

Test l a .  Connect the counter to TP3 and set Center Frequencies as shown in 
I Table 8-5. The counter readout should be as shown in the table. (Make allowances 

for counter accuracy.) 

NOTE 

If the frequency readouts listed in Table 8-5 are not 
approximately as shown check the voltage levels shown for TP2 
in Table 8-5. If the voltage levels are incorrect proceed to  test 
procedure El. 

If the signal is present use the oscilloscope to  check the outputs at XA13-1 pins 4 
and 6 with center frequency set to zero. The signal at XA13-1-4 should be about 
0.8 volt p/p and the signal at XA13-1-6 should be about 0.3 volt. 

If the signal is present at  TP3 but is not present at  XA13-1 pins 4 and 6 check U1. 
I Test 1-b. If the signal is not present at TP3 use the oscilloscope to check the 

signal at the collector of Q1. The signal should be about 1 volt in amplitude. 

If the signal is not present at  Q1-c use the oscilloscope to check the signal at the 
Q1 base. If the signal is now present (about 0.3 volt), Q1 is probably defective. 

, If the signal is not present at  Q1 base, check Q2, Q9 and associated components. 

1 The frequency of the voltage controlled oscillator is roughly preset by the digital 
to analog converter (U2, U3, transistors connected to the outputs of the NAND 

I gates and associated components). The digital to analog converter cannot, by 
itself, set the oscillator frequency precisely; it does set the frequency within the 
capture range of the loop. The inputs to U2 and U3 are BCD bits coded 8, 4, 2 
and 1. When any of the BCD inputs are high they cause the output of the NAND 
gate with which they are associated to go low; the trapsistor associated with the 

I NAND gate is switched on. 

I When all of the BCD inputs are low Q4 is biased to provide approximately -25 
volts 29.79 at MHz. TP1 (Q3-e). With this dc level at  TP1 the oscillator is roughly preset to 

When any one or more of the BCD inputs go high the transistor associated with it 
saturates and draws current through R34 and R35. The change in bias for Q4 
causes the voltage at TP1 to go less negative (closer to ground level). Finally when ' 
the binary input is 99, the voltage at TP1 is approximately -5.2 volts and the 
oscillator frequency is roughly preset to  19.80 MHz. 

Q12 is a summing amplifier which combines the output of the digital to analog 
converter and the signal from the N2 phase detector. The summing point (Q12-e) 
sums the current from three sources; a current source from the +20 volt supply 
through R28, R30 and R37, a negative source from the digital to analog converter 
(TP1) and the signal from the N2 phase detector. The voltage at the summing 
point is always zero volts. 

When TP1 is at  approximately -25 volts (no BCD input), most of the current 
from the +20 volt supply f lom through Q4 and Q3; very little flows through Q12. 
Under these conditions the voltage at Q12-c is about -30 volts. As the voltage at 
TP1 decreases (gets closer to  ground level) less current flows through Q4 and Q3, 
more current flows through Q12, and the Q12 collector voltage decreases. 

N2a Phase Detector $ SERVICE SHEET 9 
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SERVICE SHEET 10 (cont'd) 

CR4 through CR7, C R l l  through CR16 and associated resistors are used to  shape 
the voltage applied to  the varactors in the voltage controlled oscillator circuit so 
that the frequency will be linear with the voltage change. The voltage at  the 
junction of R42 and R47 is about -27.5 volts. When there is no BCD input 
(Q12-c is about -30 volts) all of the diodes in the shaper are reverse biased. As 
the voltage at TP1 decreases (gets closer to -5.2 volts) current through Q12 
increases and the Q12 collector voltage also decreases. As the Q12-c voltage 
decreases first CR4, then CR5, etc. are forward biased. As the diodes are forward 
biased resistors are added in parallel with R31 and R32 to  shape the voltage curve 
to  the varactors. 

Q11 and Q10 are emitter followers which couple the output of Q12 to the 
varactors. Q11 provides a high impedance for the output of the summing 
amplifier, Q12. 

TEST PROCEDURE 

Test 2-a. Use the digital voltmeter to check the voltages a t  TP1 and TP2. These 
dc levels should be about as shown in Table 8-5 for the center frequencies shown. 

If the voltages at TP1 are about right, but those at TP2 are not, check Q12, Q11, 
Q10 and associated components. 

If the voltages at TP1 are not approximately as shown in Table 8-5, check the 
components in the digital to analog converter. 

NOTE 

Also check the BCD input lines for the correct levels. Wi-th CF 
digits 4 and 5 set to  a zero all eight input lines should be low. 
With CF digits 4 and 5 set to  a 1 inputs a t  XA13-2 pins 11 and 
9 should be high, etc.. 

Table 8-6. N 2  Frequency versus Voltage Chart 

I 22200 Hz 1 27.570000 MHz 1 -21 1 -21 

29.790000 MHz 

28.680000 MHz 

TP2 Volts Center Frequency 

-2 5 

-2 3 

26.460000 MHz 

25.350000 MHz 

Counter Readout 

-18.5 

-16.4 

55500 Hz 1 24.240000 MHz 

TP1 Volts 

23.130000 MHz 

22.020000 MHz 

20.910000 MHz 
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SERVICE SHEET 11 SERVICE SHEET 11 (cont'd) SERVICE SHEET 11 (cont'd) 
N 3  PHASE DETECTOR ASSEMBLY A10 At the count of 2097 the high A, B and C outputs of U5 are applied 

to AND gates U3B and U3C to provide a high at the J input of U1B 
at pin 11. 

If the counter readout is 100,000 kHz but the sine wave is distorted, 
check Q1, Q2 and associated components. Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit board or 

assembly as a result of performing the tests specified in the troubleshooting trees. If the signal is not present, connect the counter and the oscilloscope 
to XA10-1-2. The counter readout should be 100.000 kHz and the 
oscilloscope display should be similar to that shown in the top trace 
of composite waveform 8811-1. 

At the count of 2098 U1B is clocked, U1B Q (pin 8)  goes low and 
sets U1A. U1A (pin 6) goes low and presets U2, U4, U5 and U6; 
they are held in preset until the count is completed. 

The A10 assembly, a part of the two-assembly N3 phase lock loop is shown schematically 
and described on this service sheet. The N3 oscillator assembly, A8, is shown schematically 
and described on Service Sheet 12. 

When U1A is set Q (pin 5)  goes high and initiates the sampling pulse. 
The first pulse to the sampling phase detector is initiated by the 
2098th input cycle. Since two more cycles are required to  restart the 
count cycle, following sampler pulses are 2100 cycles apart when 
there is no BCD input. 

If the correct signal is present at XA10-1-2, but was not present at 
TP5, check Q1, Q2 and associated components. 

When trouble has been isolated to the A10 assembly it should be removed and reinstalled 
using two extender boards. This will provide easy access to test points and components. 

NOTE If the signal is not present at XA10-1-2 check interconnections to the 
reference loop and, if necessary, the reference loop. After making repairs to any part of the N3 loop circuits the adjustment 

procedures specified in Section V paragraph 5-18 should be performed to 
ensure proper operation of the instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

At the count of 2099 U1B is again clocked and Q (pin 8) goes high. 
The high at pin 8 is applied to the K input of U1A (pin 2). 

Test 1-b. Connect the oscilloscope and the counter to  TP4. The 
counter readout should be 100.000 kHz and the oscilloscope should 
display positive-going pulses as shown in composite waveform SS11-1 
at about 7 volts amplitude. If the signal is not present, proceed to 
test 1-c. 

At the count of 2100 U1A is clocked and pin 6 g goes high to end 
the preset pulse. The next input to U5 initiates the next count cycle. Oscilloscope (with 10 : 1 divider probes) 

Digital Voltmeter 
Electronic Counter 

When there is a BCD input programmed into U5 and U6 pins 3, 4 ,10  
and 11 the terminal count is still 2100. However, the count starts at 
the number programmed into the BCD inputs. As an example, if the 
BCD input to U5 and U6 is 99, the first input cycle would cause the 
same digital circuit changes that the 100th input cycle caused in the 
discussion above (U4 would be clocked). The frequency division 
would be 2100-99, equal to division by 2001. The phase lock loop 
operation would result in an input frequency to the programmable 
divider of 20.01 MHz. When divided by 2001, the divider output at 
TP3 would again be 10  kHz. 

If the signal is present, connect the oscilloscope to the junction of 
R19 and C20. The oscilloscope display should be similar to that 
shown in the lowest trace of composite waveform SS11-1. N 3  LOOP GENERAL INFORMATION 
If the programmable divider and the pulse generator are working 
properly but the loop is not phase locked, the oscilloscope may still 
display the signals at the junction of R19 and C20, but the 
relationship between the pulses and the sine wave will not be the 
same as shown in composite waveform SS11-1. If the voltage 
controlled oscillator and the summing circuit in the .A8 assembly are 
known to  be functioning properly, proceed to test procedure . 

The purpose of the N3 loop is to  generate digitally controlled rf signals in the range of 20.01 
to 21.00 MHz in selectable 10 kHz increments. The voltage controlled oscillator is phase 
locked to a 100 kHz reference which is derived from the master oscillator in the reference 
section. 

The rf output of the N3 voltage controlled oscillator is divided by ten before being applied 
to the SL2 assembly. The output to SL2 is 2.001 to 2.100 MHz in 1 kHz increments. 

The output from U1A pin 5 is always 10  kHz when the oscillator is 
phase locked regardless of the oscillator frequency. N 3  PROGRAMMABLE DIVIDER CIRCUIT Test 1-c. If the pulses are not present at TP4, and the counter counts 

randomly or not at all, connect the oscilloscope to  TP3. The 
oscilloscope display should be a series of pulses at approximately 10 
kHz and about 3.5 volts in amplitude. 

TEST PROCEDURE All of tRe integrated circuits in the A10 assembly are used to  count down the input from 
the- N3 voltage contrmed oscillator. Composite Waveform SS11-1 illustrates the proper timing 

relationship between the 100 kHz reference input, the pulse output 
from the pulse generator and the sampling point on the 100 kHz 
reference signal when the loop is locked. 

When there are no BCD inputs to U5 and U6 (all inputs low), the input from the oscillator 
will be 21.00 MHz when the oscillator is phase locked; the programmable divider will divide 
by 2100 to provide a 10  kHz output at  TP3. U5 and U6 are preset by CF digits 1 and 2 and 
programnled to vary between start counts of 00 and 99. Operation of the circuit is as 
follows: 

If the pulses are present at  TP3, but were not present at TP4, check 
Q6, Q7 and associated components. 

If the pulses are not present at  TP3, proceed to test 1-d. NOTE 

Center Frequency is initially set to zero. Test 1 -d. If the pulse is not present at  TP3 connect the oscilloscope 
to NAND gate U7C pin 8. The oscilloscope should display a slightly 
distorted sine wave at about 21 MHz and about 3 volts in amplitude. 

Assume that initially all BCD Lnputs are low and U4, U5 and U6 have been preset to zero. 
Assume-also that U2A pin 6 (Q) and U2B pin 8 (Q) are both low. U1B pin 8 (Q) and U1A 
pin 6 (Q) are both high. 

Test I-a. Use the counter and the oscilloscope to  check for a 
100.000 kHz sine wave at approximately 5 volts p/p at TP5. The 
display should be similar to that shown in the second trace from the 
top of composite waveform SS11-1. NAND gate U7C couples the input from the N3 oscillator to the clock input of U5. U5 

provides a divided-by-ten output to clock U6 and also provides A, B and C (BCD 1 , 2  and 4) 
outputs. The A, B and C outputs are not used until the count of 2097 has been reached. 

If the signal is not present at U7C pin 8, connect the oscilloscope to 
XA10-2-15. The 21 MHz signal should be about 0.1 volt in 
amplitude. If the signal is present, U7 is probably defective. If the 
signal is not present check interconnections to the A8 assembly and, 
if necessary the A8 assembly. U6 provides a divided-by-ten output to clock U4 and also provides A and D (BCD 1 and 8)  

outputs to AND gates U3A and U3C. The A and D outputs are not used until the count has 
reached 2090. Test 1-e. It is assumed in this test that the signal input is present at 

U5 pin 8. Composite waveforms SSll-2 through SSll-6 illustrate the 
correct waveforms for the integrated circuit points shown. 

U4 provides a-divided-by-ten output to  clock U2A. At the count of 1000 U4 clocks U2A 
and the U2A Q output at pin 6 goes high. At the count of 2000 U4 again clocks U2A and 
the negative-going Q output at pin 6 clocks U2B. When U2B is clocked 7J at pin 8 goes high 
and is applied to pins 2 and 1 3  of AND gate U3A. 

To be supplied 

NOTE 

These waveforms were taken with the oscilloscope 
triggered from TP3. 

At the count of 2090 the high A and D outputs of U6 are app%d to AND gates U3A and 
U3C. Since U3A pins 2 and 1 3  are both high, U3A is enabled and it places a high on pin 11 
of AND gate U3C. 

I 
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At the count of 2097 the high A, B and C outputs of U5 are applied 
to AND gates U3B and U3C to provide a high at the J input of U1B 
at pin 11. 

At the count of 2098 U1B is clocked, U1B (pin 8 )  goes low and 
sets U1A. U1A g (pin 6) goes low and presets U2, U4, U5 and U6; 
they are held in preset until the count is completed. 

When U1A is set Q (pin 5)  goes high and initiates the sampling pulse. 
The first pulse to the sampling phase detector is initiated by the 
2098th input cycle. Since two more cycles are required to restart the 
count cycle, following sampler pulses are 2100 cycles apart when 
there is no BCD input. 

At the count of 2099 U1B is again clocked and (pin 8)  goes high. 
The high at pin 8 is applied to the K input of U1A (pin 2). 

At the count of 2100 U1A is clocked and pin 6 g goes high to end 
the preset pulse. The next input to U5 initiates the next count cycle. 

When there is a BCD input programmed into U5 and U6 pins 3 ,4 ,10  
and 11 the terminal count is still 2100. However, the count starts at 
the number programmed into the BCD inputs. As an example, if the 
BCD input to U5 and U6 is 99, the first input cycle would cause the 
same digital circuit changes that the 100th input cycle caused in the 
discussion above (U4 would be clocked). The frequency division 
would be 2100-99, equal to division by 2001. The phase lock loop 
operation would result in an input frequency to the programmable 
divider of 20.01 MHz. When divided by 2001, the divider output at 
TP3 would again be 10  kHz. 

The output from U1A pin 5 is always 10  kHz when the oscillator is 
phase locked regardless of the oscillator frequency. 

TEST PROCEDURE 

Composite Waveform SS11-1 illustrates the proper timing 
relationship between the 100 kHz reference input, the pulse output 
from the pulse generator and the sampling point on the 100 kHz 
reference signal when the loop is locked. 

NOTE 

Center Frequency is initially set to zero. 

Test 1-a. Use the counter and the oscilloscope to check for a 
100.000 kHz sine wave at approximately 5 volts p/p at TP5. The 
display should be similar to that shown in the second trace from the 
top of composite waveform SS11-1. 

To be supplied 

% 
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If the counter readout is 100,000 kHz but the sine wave is distorted, 
check Q1, Q2 and associated components. 

If the signal is not present, connect the counter and the oscilloscope 
to XA10-1-2. The counter readout should be 100.000 kHz and the 
oscilloscope display should be similar to that shown in the top trace 
of composite waveform SS11-1. 

If the correct signal is present at  XA10-1-2, but was not present at 
TP5, check Q1, Q2 and associated components. 

If the signal is not present at XA10-1-2 check interconnections to the 
reference loop and, if necessary, the reference loop. 

Test 1-b. Connect the oscilloscope and the counter to  TP4. The 
counter readout should be 100.000 kHz and the oscilloscope should 
display positive-going pulses as shown in composite waveform SS11-1 
at about 7 volts amplitude. If the signal is not present, proceed to 
test 1-c. 

If the signal is present, connect the oscilloscope to the junction of 
R19 and C20. The oscilloscope display should be similar to that 
shown in the lowest trace of composite waveform SS11-1. 

If the programmable divider and the pulse generator are working 
properly but the loop is not phase locked, the oscilloscope may still 
display the signals at the junction of R19 and C20, but the 
relationship between the pulses and the sine wave will not be the 
same as shown in composite waveform SS11-1. If the voltage 
controlled oscillator and the summing circuit in the .A8 assembly are 
known to  be functioning properly, proceed to test procedure . 
Test 1-c. If the pulses are not present at TP4, and the counter counts 
randomly or not at  all, connect the oscilloscope to  TP3. The 
oscilloscope display should be a series of pulses at approximately 10 
kHz and about 3.5 volts in amplitude. 

If the pulses are present at  TP3, but were not present at TP4, check 
Q6, Q7 and associated components. 

If the pulses are not present at TP3, proceed to test 1-d. 

Test 1 -d. If the pulse is not present at  TP3 connect the oscilloscope 
to NAND gate U7C pin 8. The oscilloscope should display a slightly 
distorted sine wave at about 21 MHz and about 3 volts in amplitude. 

If the signal is not present at  U7C pin 8, connect the oscilloscope to 
XA10-2-15. The 21 MHz signal should be about 0.1 volt in 
amplitude. If the signal is present, U7 is probably defective. If the 
signal is not present check interconnections to the A8 assembly and, 
if necessary the A8 assembly. 

Test 1-e. It is assumed in this test that the signal input is present at 
U5 pin 8. Composite waveforms SSll-2 through SSll-6 illustrate the 
correct waveforms for the integrated circuit points shown. 

NOTE 

These waveforms were taken with the oscilloscope 
triggered from TP3. 

SERVICE SHEET 11 (cont'd) 

Follow the numerical sequence of the waveforms shown; when an IC 
output is missing the trouble is found. Replace the defective 
component and repeat test 1-b. 

NOTE 

If the output from U5 is not present proceed to 
test 1-f before replacing U5. 

Test 1-f. Composite waveform SSll-7 illustrates correct waveforms 
for a properly operating U1.  In this test the oscilloscope was again 
triggered by TP3 and the sweep delay of the oscilloscope was used to 
center the pulses shown. 

If the waveforms in composite waveform SSll-7 cannot be observed 
(because an adequate oscilloscope is not available or other reasons) 
measure the voltage at U1 pin 6, it should be about +3.7 volts; U1 
pin 5 should be at about +I00 millivolts. If the voltages are not as 
specified, ground U1 pin 10. The voltages should then be; U1 pin 6 
about +I30 millivolts and U1 pin 5 about +3.8 volts. If the voltages 
are as specified in either case and there is no output from U5, U5 is 
probably defective. 

If there is no change in the dc levels at U1 pins 5 and 6 with U1 pin 
10  grounded U1 is probably defective. 

To be supplied 

To be supplied 
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Model 8660B 

To be supplied 

SAMPLING PHASE DETECTOR 

The positive-going output from U1A Q (pin 5 )  is used to  generate the pulse required to open the sampler 
gate. Common base amplifier Q6 and emitter follower Q7 amplifies and couples the pulse to T I .  CR1 and 
CR2 are used to  minimize transformer flyback action. CR2 also bypasses the negative-going pulse around 
the transformer primary to  ensure that only the positive-going pulse is coupled to the transformer 
secondary. 

A 1 0 0  kHz signal from the reference loop is applied through Q2 and Q1 to the secondary center tap of T I .  
L5 and C8 (along with C4 in the reference loop A4A1 assembly) comprise a low pass filter; it has an 
impedance of about 450  ohms and a cutoff frequency of about 150  kHz. The TTL input from the reference 
loop is reshaped into a sine wave by the low pass filter. Q2 and Q1 amplify the signal to  .the level required 
in the sampling phase detector. L7 and C13 comprise a tuned circuit which bypasses unwanted high 
frequency signals and further filters the sine wave. 

Sampler diodes CR3 and CR4 are normally reverse biased. When the sampling pulse appears across the 
secondary of T1 it is coupled through C20 and C21 to forward bias CR3 and CR4. Since the gate pulses are 
equal in amplitude but opposite in polarity, they will cancel at TP6. 

While CR3 and CR4 are forward biased the sampling gate is open and the 100  kHz reference input signal is 
sampled. 

This type of sampling phase detector may be phase locked to  virtually any point on the sine wave slope. 
Ideally, the zero crossover point of the sine wave should be used to improve the lock and lock hold 
capabilities of the loop. 

If the divided down output of the voltage controlled oscillator ( 1 0  kHz pulses) is not phase locked to the 
1 0 0  kHz reference signal an ac error signal will be developed at TP6. The polarity of the error signal at any 
given point in time depends on the polarity of the 100  kHz reference signal at the time the last sample was 
taken. The amplitude of the error signal at any given time depends on what part of the sine wave the last 
sample was taken from. Each time CR3 and CR4 are forward biased the 100  kHz reference signal a t  T I  
terminals 4 and 6 are coupled through the sampling gate to control the charge on C22. 

When the sampling gate pulse ends CR3 and CR4 are again reverse biased and the sampling gate is closed. 
Since Q4 is a high impedance input device, the charge will remain on C22 until the next sampling pulse. The 
current through Q4 is controlled by the difference in Gate-source voltage of the lower FET. Operation of 
the dual FET sets the output level at the lower FET drain to  exactly the level at the upper FET gate. The 
output is coupled through two emitter followers to  the summing amplifier in the A8 assembly. 

Scans by ArtekMedia O 2006 
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SERVICE SHEET 12 

N3 OSCILLATOR ASSEMBLY A8 

SERVICE SHEET 12 (cont'd) SERVICE SHEET 12 (cont'd) I 
cannot, by itself, set the oscillator frequency precisely; it does set the 
within the capture range of the phase lock loop. The inputs to U2 are 
coded 1, 2, 4 and 8. When any one of the BCD inputs are high they 
output of the NAND gate to  which they are connected to go low; the 
connected to  the NAND gate output is switched on. 

, i 

TEST PROCEDURE 

NOTE Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit 
board or assembly as a result of performing the tests specified in the 
troubleshooting trees. Do not use long coax leads from the counter to N3 test points. 

The capacitive loading may attenuate the signal below a useable 
level. When all of the BCD inputs are low Q6 is biased t o  provide approxi 

volts at TP1 (Q5-e). With this dc level at TP1 the oscillator is roughly 
MHz (how close depends on adjustment of R24 and R26). 

The A8 assembly, a part of the two-assembly N3 phase lock loop is shown 
schematically and described on this service sheet. The N3 Phase Detector 
assembly, A10, is shown schematically and described on Service Sheet 11. 

Test 1-a. Connect the counter to TP2. With the center freuqency set to  zero the 
counter readout should be 21.00 MHz. Set CF digits 1 and 2 to the settings 
specified in Table 8-6. Frequency readouts on the counter should follow those 
specified in the table. (Make allowances for counter accuracy). 

When trouble has been isolated to the A8 assembly it should be removed and 
reinstalled using two extender boards. This will provide easy access to test points 
and components. 

When any one or more BCD inputs go high the transistor 
saturates and the current through Q6 is reduced. The 
through Q6 changes the bias on Q5 and causes the 
negative (closer to dc ground level). Finally, when the BCD input is 9, th 
at TP1 is approximately --6.7 volts and the oscillator is roughly preset 
MHz (again depending on adjustment of R24 and R26). 

NOTE NOTE 

If the frequency readouts listed in Table 8-6 are not 
approximately as shown, check the voltage levels shown for TP3 
in the table. If the voltage levels are incorrect proceed to test 
procedure . 

After making repairs to any part of the N3 loop circuits the 
adjustment procedures specified in Section V paragraph 5-18 
should be performed to ensure proper operation of the 
instrument. ; Q3 is a summing amplifier which combines the output of the digital 

, converter and the error signal from the N3 Phase Detector. The sumn 
I (Q3e) sums the current from three sources; a current source from the 
1 power supply through R19, R25 and R26, a negative source from the 

analog converter (TPl), and the error signal from the phase detector. TI ' at the summing point is always zero volts. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 
If the signal is present use the oscilloscope to check the signal at points shown in 
composite waveform SS12-1. Signals shown are about 4 volts in amplitude. Digital Voltmeter 

Electronic Counter 

N3 LOOP GENERAL INFORMATION 
I The output from Q3 is coupled through Q4 and Q12 to  control the 

varactor CR5 and the frequency of the voltage controlled oscillator. 
I I The purpose of the N3 loop is to generate digitally controlled rf signals in the 

range of 20.01 to 21.00 MHz in selectable 10  kHz increments. The voltage 
controfied oscillato~is phase locked to a 100 kHz reference which is derived from 
the master oscillator in the reference section. The rf output of the N3 voltage 
controlled oscillator is divided by ten before it is applied to summing Loop 2. The 
output from the N3 assembly to SL2 is 2.001 to  2.100 MHz in selectable 1 kHz 
increments. 

TEST PROCEDURE 
To be supplied 

I Test 2-a. Use the digital voltmeter to check the voltages at  TP1 and TP 
dc levels should be about as shown in Table 8-6 for the center frequencies 1 

NOTE 
0 VOLTAGE CONTROLLED OSCILLATOR 

These voltages are typical. They will vary from instrument to 
instrument because of differences in individual varactor 
characteristics. I Q2, Q7 and associated components comprise a voltage controlled oscillator. C14 

and C17 provide isolation for the dc levels required to bias the varactor. C13 
provides the feedback required to sustain oscillation. The resonant tank is coupled 
to Q7 by capacitive divider C16 and C17. The FET acts as a source follower in the 
feedback circuit; it provides a high impedance at the gate and a low impedance at 
the source. The gain of the FET for the output signal at the drain is held at  less 
than unity to minimize the miller effect which might otherwise reflect 
capacitance back into the oscillator tank circuit. 

, 
If the voltages at  TP1 are about right, but those at TP3 are not, check If the signal is present at TP2 but is not present at U1 pin 11, U1 is probably 

, Q12 and assodated components. defective; if the signal is not present at U3 pin 12, U1 or U3 may be defective. 
1 I 
, If the voltages at TP1 are not approximately as shown in Table 8-6, c If the signal is not present at  TP2 use the oscilloscope to check for the signal at 
, componmts in the dipjtal to analog Q1-b. If the signal is present at Q1-b check Q1 and NAND gate U1A. If the signal , is not present check Q2, Q7 and associated components. 

NOTE Q1 amplifies the voltage controlled oscillator output and applies it to U1A which 
functions as a Schrnitt trigger. U1D provides the output to the N3 programmable 
divider in the A10 assembly. U1B and U3 provide a divided by ten output to 
Summing Loop 2. 

PRETUNING CIRCUIT Also check the dc levels at  the BCD input lines. 

The frequency of the voltage controlled oscillator is roughly preset by the digital 1 
to analog converter (U2 and Q8 through Q11). The digital to analog converter 

N3 Phase Detector 4 SERVICE SHEET 
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iCILLATOR ASSEMBLY A8 cannot, by itself, set the oscillator frequency precisely; it does set the frequency 
within the capture range of the phase lock loop. The inputs to U2 are BCD bits 
coded 1 ,  2, 4 and 8. When any one of the BCD inputs are high they cause the 
output of the NAND gate to which they are connected to go low; the transistor 
connected to the NAND gate output is switched on. 

TEST PROCEDURE 

illy, causes of malfunctions in the Model 8660B will be isolated to a circuit 
or assembly as a result of performing the tests specified in the 

eshooting trees. 

NOTE 

Do not use long coax leads from the counter to  N3 test points. 
The capacitive loading may attenuate the signal below a useable 
level. ~8 assembly, a part of the two-assembly N3 phase lock loop is shown 

atically and described on this service sheet. The N3 Phase Detector 
~ l y ,  A10, is shown schematically and described on Service Sheet 11. 

When all of the BCD inputs are low Q6 is biased to  provide approximately -8.5 
volts at TP1 (Q5e). With this dc level at  TP1 the oscillator is roughly preset to  21 
MHz (how close depends on adjustment of R24 and R26). 

Test I -a. Connect the counter to TP2. With the center freuqency set to  zero the 
counter readout should be 21.00 MHz. Set CF digits 1 and 2 to the settings 
specified in Table 8-6. Frequency readouts on the counter should follow those 
specified in the table. (Make allowances for counter accuracy). 

trouble has been isolated to the A8 assembly it should be removed and 
illed using two extender boards. This will provide easy access to  test points 
~mponents. 

When any one or more BCD inputs go high the transistor associated with it 
saturates and the current through Q6 is reduced. The reduction of current 
through Q6 changes the bias on Q5 and causes the voltage at TP1 to go less 

I negative (closer to dc ground level). Finally, when the BCD input is 9 ,  the voltage 
at TP1 is approximately --6.7 volts and the oscillator is roughly preset to 20.01 
MHz (again depending on adjustment of R24 and R26). 

NOTE NOTE 

If the frequency readouts listed in Table 8-6 are not 
approximately as shown, check the voltage levels shown for TP3 
in the table. If the voltage levels are incorrect proceed to test 
procedure m. 

After making repairs to any part of the N3 loop circuits the 
adjustment procedures specified in Section V paragraph 5-18 
should be performed to ensure proper operation of the 
instrument. I Q3 is a summing amplifier which combines the output of the digital to analog 

converter and the error signal from the N3 Phase Detector. The summing point 
I (Q3-e) sums the current from three sources; a current source from the +20 volt 
I power supply through R19, R25 and R26, a negative source from the digital to 

analog converter (TPl), and the error signal from the phase detector. The voltage 
at the summing point is always zero volts. 

EQUIPMENT REQUIRED (See Table 1-3) 
If the signal is present use the oscilloscope to check the signal at  points shown in 
composite waveform SS12-1. Signals shown are about 4 volts in amplitude. : Voltmeter 

~ n i c  Counter 

IOP GENERAL INFORMATION ; 
The output from Q3 is coupled through Q4 and Q12 to control the bias on 
varactor CR5 and the frequency of the voltage controlled oscillator. urpose of the N3 loop is to generate digitally controlled rf signals in the 

of 20.01 to 21.00 MHz in selectable 10 kHz increments. The voltage 
~lled oscillalor is phase locked to a 100 kHz reference which is derived from 
aster oscillator in the aference section. The rf output of the N3 voltage 
lled oscillator is divided by ten before it is applied to summing Loop 2. The 
; from the N3 assembly to SL2 is 2.001 to 2.100 MHz in selectable 1 kHz 
~ents. 

TEST PROCEDURE 
To be supplied 

i Test 23 .  Use the digital voltmeter to check the voltages at  TP1 and TP3. These 
dc levels should be about as shown in Table 8-6 for the center frequencies shown. 

NOTE 
ILTAGE CONTROLLED OSCILLATOR 

These voltages are typical. They will vary from instrument to 
instrument because of differences in individual varactor 
characteristics. 

7 and associated components comprise a voltage controlled oscillator. C14 
17  provide isolation for the dc levels required to bias the varactor. C13 
es the feedback required to sustain oscillation. The resonant tank is coupled 
by capacitive divider C16 and C17. The FET acts as a source follower in the 
.ck circuit; it provides a high impedance at the gate and a low impedance at 
urce. The gain of the FET for the output signal at  the drain is held at  less 
unity to minimize the miller effect which might otherwise reflect 
tance back into the oscillator tank circuit. 

If the signal is present at TP2 but is not present at U1 pin 11, U1 is probably If the voltages at TP1 are about right, but those at  TP3 are not, check Q3, Q4, 
defective; if the signal is not present at U3 pin 12, U1 or U3 may be defective. t Q12 and associated components. 

If the voltages at TP1 are not approximately as shown in Table 8-6, check the If the signal is not present at  TP2 use the oscilloscope to  check for the signal at 
, componen~ in the digital to analog Q1-b. If the signal is present at  Q1-b check Q1 and NAND gate U1A. If the signal , 

is not present check Q2, Q7 and associated components. 
NOTE ~plifies the voltage controlled oscillator output and applies it to U1A which 

Ins as a Schrnitt trigger. U1D provides the output to the N3 programmable 
: in the A10 assembly. U1B and U3 provide a divided by ten output to 
ing Loop 2. 

PRETUNING CIRCUIT 
Also check the dc levels at the BCD input lines. 

i 
The frequency of the voltage controlled oscillator is roughly preset by the digital 
to analog converter (U2 and Q8 through Q11). The digital to analog converter 
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SERVICE SHEET 12 (cont'd) 

Table 8-7. N 3  Frequency Versus Voltage Chart 

Model 8660B 

Scans by ArtekMedia O 2006 

Center Frequency 

00 Hz 

11 Hz 

22 HZ 

33 Hz 

44 Hz 

55 HZ 

66 Hz 

77 HZ 

88 Hz. 

99 Hz 

T P I  Voltage 

-8.5 V 

-8.3 V 

-8.1 V 

-7.9 V 

-7.7 V 

-7.5 V 

-7.3 V 

-7.1 V 

-6.9 V 

-6.7 V 

Counter Readout 

21.000000 MHz 

20.890000 MHz 

20.780000 MHz 

20.670000 MHz 

20.560000 MHz 

20.450000 Mflz 

20.340000 MHz 

20.230000 MHz 

20.120000 MHz 

20.010000 MHz 

TP3 Voltage 

-3.7 V 

-3.6 V 

-3.5 V 

-3.4 V 

-3.3 V 

-3.2 V 

-3.1 V 

-3.0 V 

-2.9 V 

-2.8 V 
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XA8 
See Note 3 

FROM 
N3 4 DET 

11 04 

DIGITAL TO ANALOG LONVERTER VOLTAGE CONTROLLED OSCILLATOR 
I 

REFERENCE DESIGNATIONS 
I NOTES 

1. REFER TO TABLE 8 -1  FOR EXPLANATION OF SYMBOLS. 
2. INTEGRATED CIRCUIT  INTERNAL LOGIC I S  SHOWN I N  

FIGURE 8-7. 

3. REFER TO FIGURE 8-4 FOR INFORMATION RELATIVE 
TO CONNECTOR P I N  NUMBERING. 

4. P I N 1 4 0 F A L L l C 1 S l S  +5v, P I N 7 1 S G R O U N D .  

A Q 8-11 

I SUMMING C l  RCUlT 

- - - - - - - - - 

A 2  A 8 

T P  1 C 1 - 2 2  
C R 1 - 3  
L 1 - 7  
Q 1 - 1 2  
R 1 - 5 0  
U 1 - 3  

NOT USED: C15, R1, 
R14, R29 AND R37 

See Note 3 
TO N3 

11 

P I N  
IDENTIFICATION 

Figure 8-1 9. N 3  VCO Schematic 
8-39 



SERVICE SHEET 13 

SUMMING LOOP 2 PHASE DETECTOR A12 

Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit board or 
assembly as a result of performing the tests specified in the troubleshooting trees. 

The A12 assembly, a part of the two-assembly SL2, is shown schematically and described on 
this Service Sheet. The SL2 Oscillator Assembly ( A l l )  is shown schematically and described 
on Service Sheet 14. 

When trouble has been isolated to the A12 assembly it should be removed and reinstalled 
using two extender boards. This will provide easy access to test points and components. 

NOTE 

After making repairs to any part of the SL2 circuits the adjustment 
procedures in Section V paragraph 5-19 should be performed to ensure 
proper operation of the instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

Oscilloscope (with 10 : l  divider probes) 
Digital Voltmeter 
Electronic Counter 

SUMMING LOOP 2 GENERAL 

The purpose of Summing Loop 2 (SL2) is to generate digitally controlled rf signals in the 
range of 20.0001 lo 30.0000 MHz in selectable 100 Hz increments. The difference 
frequency between the SL2 voltage controlled oscillator and the input from the N2 loop is 
phase locked to the divided-by-ten output of the N3 assembly. The output of SL2 is applied 
to SL1. 

The portion of the pretuning circuit that appears on service sheet 1 3  (U8 and Q8 through 
Q11) is explained in the text for service sheet 14. 

There are three signal inputs to the phase detector assembly. They are the output of the N2 
voltage controlled oscillator, the divided by ten output of the N3 voltage controlled 
oscillator and the output of the SL2 voltage controlled oscillator. 

The N2 and SL2 signals are mixed and the difference frequency is used as one input to the 
digital phase detector. The second input to the digital phase detector is the divided by ten 
input from the N3 assembly. 

The output of the N3 voltage controlled oscillator is divided by ten in the N3 assembly and 
again divided by ten by U9. Q12 and NAND gate U7A shape thhesulting pulses which vary 
in frequency (depending on programming to the N3 loop) from 0.2001 to 0.2100 MHz. The 
pulses at TP2 are negative-going. 

SERVICE SHEET 13 (cont'd) 

The inputs from the N2 loop and the SL2 voltage controlled 
oscillator are applied to double balanced mixer E l  R and L ports. 
The difference signal from the X port is amplified by Q5 and Q4 and 
shaped by Q3, Q7 and NAND gates U4B and U4C. When the loop is 
phase locked the negative-going pulses at  TP3 are at the same 
frequency as those at TP2. The pulses do not appear in time 
coincidence; they are received alternately. 

U7B, U7D, U4A and U4D comprise a coincidence gate which inhibits 
signals that appear simultaneously at TP2 and TP3. Normally, when 
signals are not present, TP2 and TP3 are both high. When a signal 
appears at TP2, U7B pin 6 and U4D pin 1 3  go high. If there is no 
signal at TP3 U5D pin 1 2  is also high; U4D pin 11 goes low, and U1B 
pin 6 goes high. The positive pulse at TP5 drives the clock generator 
and the sense circuit or phase detector. When a signal appears at TP3, 
U49 pin 3 and U7D pin 12  go high. If there is no signal at TP2, U7D 
pin 1 3  is also high; U7D pin 11 goes low, and U7C pin 8 goes high. 
The positive pulse at TP9 drives the clock generator and the sense 
circuit or the phase detector. When signals appear at TP2 and TP3 at 
the same time U7D pin 1 3  and U4D pin 12 go low, U7D pin 11 and 
U4D pin 11 remain high, and the signals cannot reach TP5 or TP9. 

UlA, UlC, U1D and U5C comprise a clock generator which clocks 
U2A and U2B each time a signal appears at TP5 or TP9. With no 
signals present TP5 and TP9 are low. When a positive pulse appears at 
TP9 U1A pin 3 goes low, U1D pin 11 goes high and a negative-going 
pulse appears at TP6. When a positive pulse appears at TP5 operation 
of the circuit is the same except that U1C pin 8 goes low (rather tha,n 
U1A pin 3). Since a clock pulse is generated for each input, the pulse 
frequency at TP6 is the sum of the frequencies at TP5 and TP9. 

Since the sense circuit does not function when the loop is locked, 
operation of the phase detector will be discussed first. 

When the loop is phase locked U2A is held high to enable U3A and 
U3D. Assume that initially U2B g is high, U3B pin 6 is low and U3C 
pin 8 is high. When a positive-going signal from TP9 appears at U3A 
pin 1 ,  U3A pin 3 goes low and causes a change in state of flip-flop 
U3B/U3C; U3B pin 6 goes high and U3C pin 8 goes low. The high at 
U2B pin 12  sets the flip/flop and the positive-going trailing edge of 
the clock pulse causes U2B Q to go high. The following positive pulse 
from TP5 is applied to U3D pin 12, U3D pin 11 goes low and 
changes the state of flipLflop U3B/U3C. U3B pin 6 goes low and the 
clock pulse causes U2B Q to again go high. This sequence continues 
as long as the signals at TP5 and TP9 are received alternately. 

The signals at  TP5 and TP9 are applied to the sense circuit even when 
the loop is phase locked. They have no effect on the circuit because 
of the relationship of the Q and g outputs of U2B to the incoming 
signals. 

SERVICE SHEET 13 (cont'd) 

When U2B Q is high NAND gates U6A and U6C are enabled. When 
the signal from TP5 appears at U6C pin 9, U6C pin 8 goes low; 
fliplflop U5A/U5B does not change state becage U5B pin 3 is low. 
The signal at U6B has no effect because U2B Q and U6B pin 4 are 
low. 

When U2B Q is high NAND gates U6B and U6D are enabled. When 
the signal at TP9 appears at U6D pin 13, U6D pin 11 goes low; 
fliplflop U5AIU5B does not change state becuase U5B pin 3 is low. 
The signal at pin 1 of U6A has no effect on the circuit because U2B 
Q and pin 2 of U6A are low. 

When two or more consecutive pulses from either input (TP5 or TP9) 
occur between pulses from the other input the sense circuit functionk 
to disable the phase detector until the frequency error is corrected. 

As an example of circuit operation assume that two pulses from TP9 
(SL2 signal) are received between two pulses from TP5 (N3 signal) 
indicating that the SL2 frequency is high. When the first pulse from 
TP9 is received U3A pin 3 goes low, U3B pin 6 goes high to set U2B 
and the clock pulse causes U2B Q to go high. When the second 
consecutive pulse is received from TP9 U6A has been enabled by the 
high Q output of U2B. U6A pin 3 goes low and causes fliplflop 
U5AIU5B to change state. When the D input of U2A goes low the 
clock pulse causes U2A Q to go low and inhibit U3A and U3D. If a 
third SL2 signal is received prior to receipt of an N3 signal U6A pin 3 
will again go low but will have no effect on flip/flop U5A/U5B 
because U5A pin 1 3  is low. 

When an N3 pulse is received U2B Q is still high and U6C pin 8 will 
go low to change the state of fliplflop U5AU5B. When the D input 
of U2A goes low the clock pulse causes U2A Q to go high and enable 
U3A and U3D. The propagation time of the signal through the sense 
circuit is long enough for the pulse from N3 (TP5) to have ended 
before U3D is enabled so the state of fliplflop U3BIU3C does not 
change. 

The next pulse from SL2 will again cause U6A pin 3 to go low and 
change the state of fliplflop U5AIU5B. With the D input to U2A 
high again, the clock pulse again causes U2A to go low and inhibit 
U3A and U3D. The signal applied to U3A has no effect on fliplflop 
U3B/U3C because U3B pin 5 is low. 

The sense circuit continues operation in the manner described above 
until two consectutive N3 pulses are received between two SL2 
signals. When this occurs q e  first pulse causes U6C pin 8 to go low 
and change the state of fliplflop U5AIU5B. With the D input to U2A 
low the clock pulse will cause U2A to go high and enable U3A and 
U3D. Again, because of propagation time through the sense circuit 
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When U2B Q is high NAND gates U6A and U6C are enabled. When 
the signal from TP5 appears at U6C pin 9, U6C pin 8 goes low; 
fliplflop U5A/U5B does not change state because U5B pin 3 is low. 
The signal at U6B has no effect because U2B Q and U6B pin 4 are 
low. 

When U2B Q is high NAND gates U6B and U6D are enabled. When 
the signal at TP9 appears at U6D pin 13, U6D pin 11 goes low; 
flip/flop U5A/U5B does not change state becuase U5B pin 3 is low. 
The signal at pin 1 of U6A has no effect on the circuit because U2B 
Q and pin 2 of U6A are low. 

the pulse will have ended before U3D in enabled. The second 
consecutive N3 pulse again causes U6C pin 8 to go low but, because 
U5B pin 3 is low, no change in state occurs in fliplflop U5A/U5B. 
Since U3D is now enabled, U3D pin 11 goes low and causes flip/flop 
U3BIU3C to change state. With the D input to U2B low, the clock 
pulse causes U2B Q output to go high. Phase lock has been achieved 
and the loop will remain locked as long as pulses at  the same 
frequency appear alternately at  TP5 and TP9. 

When the SL2 frequency is low U2B Q is low. When the SL2 
frequency is high U2B Q is high. 

When two or more consecutive pulses from either input (TP5 or TP9) DC amplifier Q2, Q1, Q6 and associated components filter the Q 
occur between pulses from the other input the sense circuit functionk output of U2B and applies it to a summing circuit in the A l l  
to disable the phase detector until the frequency error is corrected. assembly to precisely control the voltage controlled oscillator. 

As an example of circuit operation assume that two pulses from TP9 
(SL2 signal) are received between two pulses from TP5 (N3 signal) 
indicating that the SL2 frequency is high. When the first pulse from 
TP9 is received U3A pin 3 goes low, U3B pin 6 goes high to set U2B 
and the clock pulse causes U2B Q to go high. When the second 
consecutive pulse is received from TP9 U6A has been enabled by the 
high Q output of U2B. U6A pin 3 goes low and causes fliplflop 
U5AIU5B to change state. When the D input of U2A goes low the 
clock pulse causes U2A g to go low and inhibit U3A and U3D. If a 
third SL2 signal is received prior to  receipt of an N3 signal U6A pin 3 
will again go low but will have no effect on fliplflop U5A/U5B 
because U5A pin 1 3  is low. 

When an N3 pulse is received U2B Q is still high and U6C pin 8 will 
go low to change the state of fliplflop U5A&J5B. When the D input 
of U2A goes low the clock pulse causes U2A Q t o  go high and enable 
U3A and U3D. The propagation time of the signal through the sense 
circuit is long enough for the pulse from N3 (TP5) to have ended 
before U3D is enabled so the state of fliplflop U3B/U3C does not 
change. 

The next pulse from SL2 will again cause U6A pin 3 to go low and 
change the state of fliplflop U5A/U5B. With_ the D input to U2A 
high again, the clock pulse again causes U2A Q to  go low and inhibit 
U3A and U3D. The signal applied to U3A has no effect on fliplflop 
U3B/U3C because U3B pin 5 is low. 

The sense circuit continues operation in the manner described above 
until two consectutive N3 pulses are received between two SL2 
signals. When this occurs the first pulse causes U6C pin 8 to go low 
and change the state of fliplflop U5AIU5B. With the D input to U2A 
low the clock pulse will cause U2A Q to go high and enable U3A and 
U3D. Again, because of propaga,tion time through the sense circuit 

TEST PROCEDURE 

Test 1-a. Connect the oscilloscope input to test points shown by 1 
composite waveform SS13-1. This composite waveform illustrates 
correct waveforms and timing relationships for the points tested. All 
signals are about 4 volts in amplitude. I 

NOTE 

The oscilloscope was triggered from TP1 for these 
tests. 

To be supplied 

If the pulses are not present at TP2 proceed to test 1-b. 

If the pulses are not present at TP3 proceed to test 1-c. 

If the pulses are present at  TP2 and TP3, but opposite polarity pulses 
are not present at TP5 and/or TP9, check the NAND gates between 
TP2 and TP5 or TP3 and TP9 as appropriate. 1 

If the positive-going pulses are present at  TP5 and TP9, but 
negative-going pulses are not present at TP6 for each of the pulses, 
check NAND gates UlA, UlC, U1D and U5C as appropriate. 

If the pulses are approximately as shown in the top five traces of 
composite waveform SS13-1 but there is no square wave at TP7, use 
the oscilloscope to check the signal at  NAND gate U3B pin 6. The 
display should be the same as that shown for TP7. If the signal is 
present, U2B is probably defective. 

If the signal is not present at U3B pin 6 use the oscilloscope to check 
the signals at NAND gates U3D pin 11 and U3A pin 3. The signals 
should appear as they did at TP5 and TP9 except that they are 
inverted. If the signals are present U3B or U3C may be defective. If 
the signal is present at one of the NAND gate outputs but not at the 
other, replace U3. 

If the signal is not present at U3D pin 11 or U3A pin 3, use the 
digital voltmeter to check the dc level at U2A pin 6. The dc level 
should be about +4 volts. If U2A pin 6 is at about +4 volts, U3 is 
defective. 

If the +4 volts is not present at  U2A pin 6, ground U2A pin 1. If the 
voltage at U2A pin 6 does not go to about +4 volts, U2 is defective. 

If trouble still has not been found, connect the counter to TP3 and 
the digital voltmeter and the oscilloscope to NAND gate U5A pin 12. 
The counter readout should be about 210 kHz and U5A pin 12 
should be low (about +60 millivolts). If the counter readout is lower 
or higher than 210 kHz and U5A pin 12  is high, slowly rotate 
AllR19 through its range while observing the counter and the 
oscilloscope. As the counter readout passes through the 210 kHz 
point the oscilloscope display should show a change in dc level; if it 
does not, U5 or U6 is probably defective. 

Test 1-b. If there is no signal at  TP2, or the signal is not 
approximately as shown in the top trace of composite waveform 
SS13-2, connect the oscilloscope first to TP1, then to U9 pin 8. TP1 
and U9 pin 8 signals should be as shown in composite waveform 
SS13-2. All signal levels are about 4 volts. 

To be supplied 
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If the signal is as shown at TP1, U7A or Q12 may be defective. 

If the signal is as shown at U9 pin 8 but does not appear at  TP1, U9 is probably defective. 

If the signal does not appear a t  U9 pin 8 check the interconnections to the N3 loop and, if 
necessary, the N3 loop. 

Test 1 -c. If there is no signal at  TP3, or the signal is not approximately as shown in the top 
trace of composite waveform SS13-3, connect the oscilloscope, in turn, to the points shown 
in composite waveform SS13-3. 

To be supplied 

If the signal shown in the second trace from the top of composite waveform SS13-3 is not as 
shown check Q3, Q7, U4B, U4C and associated components. 

If the signal does not appear at Q4-c but the signal at TP4 is present check Q5, Q4 and 
associated components. 

If the signal is not present a t  TP4 check for signals shown at TPlO and TP11. If both signals 
are present mixer E l  is probably defective. If either TPlO or T P l l  signals are not present, 
trouble is in the N2 Loop or the SL2 voltage controlled oscillator. 

Test 1-d. To check operation of the dc amplifier connect the digital voltmeter to TP8 and 
rotate A l lR19  through its range. The digital voltmeter readout should vary from about 
-1.5 volt to about +1.5 volt. If the voltage does not vary as A1 lR19 is adjusted, check Q2, 
Q1, Q6 and associated components. 

Scans by ArtekMedia O 2006 
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A12 PHASE DETECTOR ASSY (08660-60018) 

XA12- 
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FIGURE 8-7 
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Figure 8-20. SL2 Phase Detector Schematic 
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SUMMING LOOP 2 OSCILLATOR A l l  

Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit 
board or assembly as a result of performing the tests specified in the 
troubleshooting trees. 

The A l l  assembly, a part of the two-assembly SL2, is shown schematically and 
described on this service sheet. The SL2 Phase Detector assembly (A12) is shown 
schematically and described on service sheet 13. 

When trouble has been isolated to the A l l  assembly it should be removed and 
reinstalled using two extender boards. This will provide easy access to  test points 
and components. 

NOTE 

After making repairs to any part of the SL2 circuits the 
adjustment procedures in Section V paragraph 5-19 should be 
performed to ensure proper operation of the instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

Oscilloscope (with 10 : 1 divider probes) 
Digital Voltmeter 
Electronic Counter 

SUMMING LOOP 2 GENERAL * 

The purpose orsumming Loop 2 (SL2) is to generate digitally controlled rf 
signals in the range of 20.0001 to 30.0000 MHz in selectable 100 Hz increments. 
The difference frequency between the SL2 voltage controlled oscillator and the 
input from the N2 loop is phase locked to the divided-by-ten output of the N3 
assembly. The output of SL2 is applied to SL1. 

The A l l  assembly contains a voltage controlled oscillator, a digital to analog 
converter and a circuit to combine the pretuning dc level with the output from 
the phase detector. The frequency of the voltage controlled oscillator is roughly 
preset by the pretuning signal from the digital to analog converter circuit. The 
pretuning signal cannot, by itself, set the oscillator precisely; it does set the 
frequency within the capture range of the phase lock loop. 

U2 is a decoder which converts the BCD information from digit 5 to turn on one 
of nine transistors in a resistive network. Quad NAND gate U3 turns on one or 
more transistors (Q17 through Q20) when there is a BCD input from digit 4. 
Quad NAND gate U8 in the A12 assembly turns on one or more transistors 
(A12Q8 through A12Qll also in the A12 assembly) when there is a BCD input 
from digit 3. 

ri 

analog transistors are switched on the voltage at TP3 decreases (becomes less 
negative). When the BCD inputs are at  999 the voltage at TP3 is about -5 volts , 
and the oscillator is roughly preset to  20.0001 MHz. 

Q4 is a summing amplifier which combines the output of the digital to analog 
converter and the signal from the SL2 phase detector. The summing point (Q4-e) 
sums the current from three sources; a current source from the +20 volt supply 
through R19, R20 and R21, a negative source from the digital to analog converter 
(TP3) and the signal from the SL2 phase detector. The voltage at the summing 
point is always zero volts. 

When TP3 is at approximately -25 volts (all BCD inputs low), most of the 
current from the +20 volt source flows through Q5, very little flows through Q4. 
Under these conditions the voltage at Q4-c is about -30 volts. As the voltage at 
TP3 decreases (gets closer to dc ground level) less current flows through Q5, more 
flows through Q4 and the voltage at Q4-c decreases. I 

CR2 through C R l l  and associated resistors are used to shape the voltage curve 
applied to the voltage controlled oscillator tuning varactors to ensure that the 

I frequency change is linear with the applied voltage. The voltage at the junction of ~ 
R52 and R53 is about -27.5 volts. When all BCD inputs are low (Q4-c is a t  about 
-30 volts) all of the diodes in the shaper are reverse biased. As the voltage at TP3 1 
decreases (gets closer to  -5 volts), current through Q4 increases and the Q4 
collector voltage decreases. As the Q4-c voltage decreases first CR11, then CR10, 
etc are forward biased. As the diodes are forward biased resistors are added in 
parallel with R37 and R38 to shape the voltage curve to the varactors. Q15 
provides a low impedance output to drive the varactors. 

Q1 drives U1A which functions as a Schmitt trigger. U1B inverts the signal and , 
applies it to  the SL1 phase detector. U1D also inverts the signal and applies it to 
the SL2 phase detector. 

TEST PROCEDURE 

Test l -a .  Connect the counter to TP4. With the center freuqency set to  zero the 
counter readout should be 30.000000 MHz. Set CF to the settings specified in I 
Table 8-7. Frequency readouts should follow those specified in the table. (Make 1 
allowances for counter accuracy). 

NOTE 

If the frequency readout listed in Table 8-7 are not as shown, 
check the voltage levels shown for TP5 in the table. If the 1 voltages are incorrect proceed to test procedure I 

If the signal is present use the oscilloscope to  check the signals at points shown by ; 
composite waveform SS14-1. i 

When there is no BCD input (all inputs low), the voltage at TP3 is approximately 
-25 volts and the oscillator is roughly preset to 30.0000 MHz. As the digital to 
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IlNG LOOP 2 OSCILLATOR A l l  

~lly, causes of malfunctions in the Model 8660B will be isolated to a circuit 
or assembly as a result of performing the tests specified in the 

eshooting trees. 

.I1 assembly, a part of the two-assembly SL2, is shown schematically and 
led on this service sheet. The SL2 Phase Detector assembly (A12) is shown 
atically and described on service sheet 13. 

trouble has been isolated to the A l l  assembly it should be removed and 
rlled using two extender boards. This will provide easy access to test points 
~mponents. 

NOTE 

After making repairs to any part of the SL2 circuits the 
adjustment procedures in Section V paragraph 5-19 should be 
performed to ensure proper operation of the instrument. 

EQUIPMENT REQUIRED (See Table 1-3) 

)scope (with 10: l  divider probes) 
l Voltmeter 
~ n i c  Counter 

IlNG LOOP 2 GENERAL 
v 

urpose of Summing h o p  2 (SL2) is to generate digitally controlled rf 
in the range of 20.0001 to 30.0000 MHz in selectable 100 Hz increments. 

ifference frequency between the SL2 voltage controlled oscillator and the 
from the N2 loop is phase locked to the divided-by-ten output of the N3 
dy. The output of SL2 is applied to SL1. 

lETUNlNG AND OSCILLATOR 

ill assembly contains a voltage controlled oscillator, a digital to analog 
her and a circuit to combine the pretuning dc level with the output from 
lase detector. The frequency of the voltage controlled oscillator is roughly 
by the pretuning signal from the digital to analog converter circuit. The 

ling signal cannot, by itself, set the oscillator precisely; it does set the 
!ncy within the capture range of the phase lock loop. 

a decoder which converts the BCD information from digit 5 to turn on one 
le transistors in a resistive network. Quad NAND gate U3 turns on one or 
transistors (Q17 through Q20) when there is a BCD input from digit 4. 
NAND gate U8 in the A12 assembly turns on one or more transistors 

38 through A12Qll also in the A12 assembly) when there is a BCD input 
ligit 3. 

% 

analog transistors are switched on the voltage at TP3 decreases (becomes less 
negative). When the BCD inputs are at  999 the voltage at TP3 is about -5 volts 
and the oscillator is roughly preset to  20.0001 MHz. 

Q4 is a summing amplifier which combines the output of the digital to analog 
converter and the signal from the SL2 phase detector. The summing point (Q4-e) 
sums the current from three sources; a current source from the +20 volt supply 
through R19, R20 and R21, a negative source from the digital to analog converter 
(TP3) and the signal from the SL2 phase detector. The voltage at the summing 
point is always zero volts. 

To be supplied 

When TP3 is at approximately -25 volts (all BCD inputs low), most of the 
current from the +20 volt source flows through Q5, very little flows through Q4. 
Under these conditions the voltage at Q4-c is about -30 volts. As the voltage at 
TP3 decreases (gets closer to dc ground level) less current flows through Q5, more 
flows through Q4 and the voltage at Q4-c decreases. If the signal is present at TP4 but is not present at XAll-1-2 or XAll-1-6, U1 is 

probably defective. 

CR2 through C R l l  and associated resistors are used to shape the voltage curve 
applied to the voltage controlled oscillator tuning varactors to ensure that the 
frequency change is linear with the applied voltage. The voltage at the junction of 
R52 and R53 is about -27.5 volts. When all BCD inputs are low (Q4-c is at  about 
-30 volts) all of the diodes in the shaper are reverse biased. As the voltage at TP3 
decreases (gets closer to  -5 volts), current through Q4 increases and the Q4 
collector voltage decreases. As the Q4-c voltage decreases first CR11, then CR10, 
etc are forward biased. As the diodes are forward biased resistors are added in 
parallel with R37 and R38 to shape the voltage curve to the varactors. Q15 
provides a low impedance output to  drive the varactors. 

Q1 drives U1A which functions as a Schmitt trigger. U1B inverts the signal and 
applies it to the SL1 phase detector. U1D also inverts the signal and applies it to 
the SL2 phase detector. 

TEST PROCEDURE 

If the signal is not present at  TP4, use the oscilloscope to check for the signal at 
Q1-b. If the signal in present at Q1-b, check Q1 and NAND gate U1B. If the signal 
is not present at  Q1-b check Q2, Q3 and associated components. 

; TEST PROCEDURE 

1 Test 2-a. Use the digital voltmeter to check the voltages at TP3, TP2 and TP5. 
These dc levels should be about as shown in Table 8-7 for the center frequencies 
shown. 

I 
I NOTE 

These voltages are typical. They will vary from instrument to 
instrument because of differences in individual varactor 
characteristics. 

Test l-a. Connect the counter to TP4. With the center freuqency set to zero the If the voltage at TP3 does not change when CF digit 5 is changed to any position, 
counter readout should be 30.000000 MHz. Set CF to the settings specified in U2 is probably defective. (Verify presence of BCD inputs). If the voltage at TP3 
Table 8-7. Frequency readouts should follow those specified in the table. (Make reaches about -25 volts when any CF digit 5 position is set (other than 0)  the 
allowances for counter accuracy). transistor associated with that number is probably open. 

NOTE When the voltage at TP3 does not change with a change of the setting of CF digit 
4, U3 or the associated transistors may be defective. 

If the frequency readout listed in Table 8-7 are not as shown, 
check the voltage levels shown for TP5 in the table. If the 
voltages are incorrect proceed to test procedureQ When the voltage at TP3 dges not change with a change in the setting of CF digit 

3, Al2U8 or associated transistors may be defective. (This portion of the digital 
If the signal is present use the oscilloscope to check the signals at points shown by to analog converter is located in the A12 assembly). 
composite waveform 5514-1. 

there is no BCD input (all inputs low), the voltage at TP3 is approximately 
.olts and the oscillator is roughly preset to 30.0000 MHz. As the digital to 
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SERVICE SHEET 14 (cont'd) 

If the voltages are approximately correct at TP3 but are not correct at either TP2 
or TP5, check Q4, Q15 and associated components. 

The counter is connected to TP4 for readouts specified in Table 8-7. 

Table 8-8. SL2 Frequency Versus Voltage Chart 

Scans by ArtekMedia O 2006 

Center Frequency 

00000 HZ 

11100 HZ 

22200 HZ 

33300 HZ 

44400 HZ 

55500 HZ 

66600 HZ 

77700 Hz 

88800 HZ 

99900 HZ 

Counter Readout 

30.000000 MHz 

28.890000 MHz 

27.780000 MHz 

26.670000 MHz 

25.560000 MHz 

24.450000 MHz 

23.340000 MHz 

22.230000 MHz 

21.120000 MHz 

20.010000 MHz 

TP3 

-25.1 V 

-22.8 V 

-20.5 V 

-18.3 V 

-16. V 

-13.8 V 

-11.7 V 

-9.5 V 

-7.3 V 

-5.3 V 

TP2 

-31.6 V 

-25.5 V 

-20.5 V 

-16.4 V 

-13. V 

-10.3 V 

-8. V 

-6.2 V 

-4.6 V 

-3.4 V 

TP5 

-30.9 V 

-24.8 V 

-19.9 V 

-15.7 V 

-12.4 V 

-9.6 V 

-7.3 V 

-5.5 V 

-4. V 

-2.8 V 
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Figure 8-21. SL2 VCO Schematic 
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SUMMING LOOP 1 PHASE DETECTOR A15 

Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit board or 
assembly as a result of performing the tests specified in the troubleshooting trees. 

The A15 assembly, a part of the three-assembly SL1, is shown schematically and described 
on this Service Sheet. The SL1 Oscillator Assembly (A19) is shown schematically and 
described on service sheet 17. The SL1 Mixer and D/A Converter Assembly (A18) is shown 
schematically and described on Service Sheet 16. 

When trouble has been isolated to the A15 assembly it should be removed and reinstalled 
using two extender boards. This will provide easy access to test points and components. 

NOTE 
After making repairs to  any part of the SL1 circuits the adjustment procedures in 
Section V paragraph 5-20 should be performed to ensure proper operation of the 
instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

Oscilloscope (with 10 : l  divider probes) 
Digital Voltmeter 
Electronic Counter 

SUMMING LOOP 1 GENERAL 

The purpose of Summing Loop 1 (SL1) is to generate digitally controlled rf signals in the 
range of 20.000001 to 30.000000 MHz in selectable increments as low as 1 Hz. The SL1 
voltage contxolled oscillator is phase locked to the divided by one hundred output of the 
SL2 loop and the difference frequency of the N1 loop and the SL1 oscillator. The output of 
SL1 is applied to the RF Section plug-in. 

PHASE DETECTOR ASSEMBLY A15 

There are two signal inputs to the phase detector assembly. One is the input from the SL2 
loop whi& is shaped by UlOD and divided by 100 by U6 and U5. The output of U5 is again 
shaped by Q5 and UeA to provide negative-going pulses at TP2. The other input to the 
phase detector is from the SL1 mixer and is the difference frequency between the N1 
oscillator and the SL1 voltage controlled oscillator. Q6, U4B, Q4 and U4C shape the signal 
and provides negative-going pulses at TP3. 

The pulse frequency at TP2 and TP3 varies (depending on programming) from 0.200001 to 
0.300000 MHz. When the phase lock loop is locked the pulse frequency is the same at TP2 
and TP3. The sampling ratio is 1:l. 

U9A, U3B, U4D and U9B comprise coincidence gates which inhibit signals which appear 
simultaneously at TP2 and TP3. Normally, when signals are not present, TP2 and TP3 are 
both high. 

When a signal appears at  TP2, U9A pin 3 and U3B pin 4 go high. If there is no signal at TP3, 
U3B pin 5 is also high; U3B pin 6 goes low and U3C pin 8 goes high. The positive pulse at 
TP4 drives the clock generator and the sense circuit or the phase detector. 

When a signal appears at TP3, U4D pin 11 and U9B pin 5 go high. If there is no signal at 
TP2, U9B pin 4 is also high; U9B pin 6 goes low and U9D pin 11 goes high. The positive 
pulse at TP8 drives the clock generator and the sense circuit or the phase detector. 

When signals appear simultaneously at TP2 and TP3, U9B pin 4 and U3B pin 5 go low: U9B 
pin 6 and U3B pin 6 remain high and the signals cannot reach TP4 or TP8. 

U7C, U9C, U3D and U3A comprise a clock generator which clocQ U2A and U2B each time 
a signal appears at TP4 or TP8. With no signals present TP4 and TP8 are low. When a 
positive pulse appears at  TP8, U9C pin 8 goes low, U3D pin 11 goes high and a 
negative-going pulse appears at  TP5. When a positive pulse appears at  TP4 operation of the 
circuit is the same except that U7C pin 8 (rather than U9C pin 8 goeslow). Since a clock 
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pulse is generated for each input, the clock pulse frequency at TP5 is the sum of 
the pulse frequencies at TP4 and TP8. U2A and U2B are clocked by the 
positive-going trailing edge of the negative clock pulses. 

Since the sense circuit does not function when the loop is locked, operation of 
the phase detector will be described first. 

When the loop is phase locked U2A G is held high to enable U1A and U1B. 
Assume that initially U2B Q is high U1D pin 11 is low and U1C pin 8 is high. 
When a positive pulse from TP8 appears at U1A pin 1, U1A pin 3 goes low and 
causes a change in state of fliplflop UlD/UlC: U1D pin 11 goes high and U1C pin 
8 goes low. The high at U1D pin 11 sets the D input to U2B and the clock pulse 
causes U2B Q to go high. The following positive pulse at TP4 is applied to U1B 
pin 5, U1B pin 6 goes low and changes the state of fliplflop UlD/UlC. U1D pin 
11 goes low and the clock pulse causes U2B Q to again go high. This sequence 
continues as long as the pulses at TP4 and TP8 alternate. 

The signals at  TP4 and TP8 are applied to the sense circuit even when the loop is 
phase locked. They  have no effect on the circuit because of the relationship 
between the Q and Q outputs of U2B to  the incoming signals. 

When U2B is high, NAND gates U8A and U8C are enabled. When the signal from 
TP4 appears at U8C pin 9, U8C pin 8 goes low; flip/flop U7A/U7B does not 
change state because U7B pin 3 is low. The signal at U8B pin 4 has no effect 
because U2B g and U8B pin 5 are low. 

When two or more consecutive pulses from either input (TP4 or TP8) occur 
between pulses from the other input, the sense circuits function to disable the 
phase detector until the frequency error has been corrected. 

As an example of circuit operation, assume that two pulses from TP8 are received 
between two pulses from TP4, indicating that the SL1 frequency is too high. 
When the first pulse from TP8 is received U1A pin 3 goes low, U1D pin 11 goes 
high to set the D input to U2B and the clock pulse causes U2B Q to go high. 
When the second consecutive pulse is received from TP8, U8A has been enabled 
by the high Q output of U2B. U8A pin 3 goes low and causes fliplflop U7A/U7B 
to - change state. When the D input to U2A goes high, the clock pulse causes U2A 
Q to go low and inhibit NAND gates U1A and U1B. If a third pulse from TP8 is 
received prior to receipt of a signal from TP4, U8A pin 3 will again go low but 
will not affect fliplflop U7A/U7B because U7A pin 13  is low. 

When a pulse is received from TP4, U2B Q is still high and U8C pin 8 will go low 
and change the state of fliplflop U_7A/U7B. When the D input to U2A goes low 
the clock pulse will cause U2A Q to go high and enable U1A and U1B. The 
propagation time of the signal through the sense circuit is long enough for the 
pulse from TP4 to have ended before U1B is enabled so the state of fliplflop 
UlD/UlC does not change. 

The next pulse from TP8 will again cause U8A pin 3 to go low and change the 
state of flip/'op U7A/U7B. With the D input of U2A high again, the clock pulse 
causes U2A Q to  go low and inhibit U1A and U1B. The signal applied to U1A has 
no effect on flip/flop UlD/UlC because U1D pin 12 is low. 

The sense circuit continues operation in the manner described above until two 
consecutive pulses are received at TP4 between two pulses at TP8. When this 
occurs the first pulse causes U8C pin 8 to go low and change the state of f l l / f lop 
U7A/U7B. With the D input to U2A low the clock pulse will cause U2A Q to go 
high and enable NAND gates U1A and U1B. Because of the propagation time 
through the sense cirucit, the pulse will have ended before U1B is enabled. The 
second consecutive pulse from TP4 again causes U8C pin 8 to go low, but because 
U7B pin 3 is now low, no change in state occurs in fliplflop U7A/U7B. Since U1B 
is enabled, U1B pin 6 goes low and causes flip/flop UlD/UAC to change state. 
With the D input of U2B low, the clock pulse will cause U2B Q output to  go high. 

SERVICE SHEET 15 (cont'd) 

Phase lock has been achieved and the loop will remain locked as long 
the same frequency are received alternately at  TP4 and TP8. 

When the SL1 frequency is too low, U2B Q is low. When the SL1 f r e q ~  
high, U2B Q is high. 

DC amplifier Q1, Q2, Q3 and associated components filter the Q out 
and applies it to a summing circuit in the A19 assembly to precisely 
voltage controlled oscillator. 

TEST PROCEDURE 

Test 1-a. Connect the oscilloscope input to test points shown by 
waveform SS15-1. This composite waveform illustrates correct wav, 
timing relationships for the points tested. All signals are about 
amplitude. 

NOTE 

The oscilloscope was triggered from TP1 for all waveforms. 

If the pulses are not present at TP2 proceed to test 1-b. 

If the pulses are not present at TP3 proceed to test 1-c. 

If the pulses are present at TP2 and TP3, but opposite polarity pu 
present at TP4 and/or TP8, check the NAND gates between TP2 and ' 
and TP8 as appropriate. 

If the positive-going pulses are present at TP4 and TP8, but negative-$ 
are not present at TP5 for each of the pulses, check NAND gates U3A, 
and U9C as appropriate. 

To be supplied 

If the pulses are approximately as shown in the top five traces of 
waveform SS15-1 but there is no square wave at TP6, use the osci 
check the signal at NAND gate U1D pin 11. The display should be 1 

that shown for TP6. If the signal is present, U2B is probably defective. 

If the signal is not present at  U1D pin 11 use the oscilloscope to checE 
at NAND gates U1A pin 3 and U1B pin 6. The signals should appear as 
TP4 and TP8 except that they are inverted. If the signals are present, 
may be defective. If the signal is present at one of the NAND gates bu 
other, replace UJ. 

If the signal is not present at U1A pin 3 or U1B pin 6, use the digital v 
check the dc level at U2A pin 6. If U2A pin 6 is about +4 volts, U1 is d 

If the +4 volts is not present at  U2A pin 6, ground U2A pin 1. If th 
U2A pin 6 does not go to about +4 volts, U2 is defective. 
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SERVICE SHEET 15 (cont'd) 

Phase lock has been achieved and the loop will remain locked as long as pulses at 
the same frequency are received alternately at TP4 and TP8. 

When the SL1 frequency is too low, U2B Q is low. When the SL1 frequency is too 
high, U2B Q is high. 

DC amplifier Q1, Q2, Q3 and associated components filter the Q output of U2B 
and applies it to a summing circuit in the A19 assembly to  precisely control the 
voltage controlled oscillator. 

TEST PROCEDURE 

Test 1-a. Connect the oscilloscope input to  test points shown by composite 
waveform SS15-1. This composite waveform illustrates correct waveforms and 
timing relationships for the points tested. All signals are about 4 volts in 
amplitude. 

NOTE 

The oscilloscope was triggered from TP1 for all waveforms. 

If the pulses are not present at TP2 proceed to test 1-b. 

If the pulses are not present at  TP3 proceed to  test 1-c. 

If the pulses are present at TP2 and TP3, but opposite polarity pulses are not 
present at TP4 and/or TP8, check the NAND gates between TP2 and TP4 or TP3 
and TP8 as appropriate. 

If the positive-going pulses are present at TP4 and TP8, but negative-going pulses 
are not present at TP5 for each of the pulses, check NAND gates U3A, U3D, U7C, 
and U9C as appropriate. 

To be supplied 

If the pulses are approximately as shown in the top five traces of composite 
waveform SS15-1 but there is no square wave at TP6, use the oscilloscope to 
check the signal at NAND gate U1D pin 11. The display should be the same as 
that shown for TP6. If the signal is present, U2B is probably defective. 

If the signal is not present at  U1D pin 11 use the oscilloscope to check the signals 
at NAND gates U1A pin 3 and U1B pin 6. The signals should appear as they did at 
TP4 and TP8 except that they are inverted. If the signals are present, U1C or U1D 
may be defective. If the signal is present at one of the NAND gates but not at the 
other, replace U1. 

If the signal is not present at U1A pin 3 or U1B pin 6, use the digital voltmeter to 
check the dc level,@ U2A pin 6. If U2A pin 6 is about +4 volts, U1 is defective. 

If the +4 volts is not present at  U2A pin 6, ground U2A pin 1. If the voltage at 
U2A pin 6 does not go to about +4 volts, U2 is defective. 

4 gk',;",", SHEET 14 

SERVICE SHEET 15 (cont'd) 

If the cause of trouble still has not been found, connect the counter to TP3 and the digital 
voltmeter and oscilloscope to NAND gate U7A pin 12. The counter readout should be about 
300.000 kHz (center frequency set to zero) and U7A pin 12 should be low (about +70 
millivolts). If the counter readout is lower or higher than 300 kHz and U5A pin 12 is high, 
slowly rotate A15R14 through its range while observing the counter and the oscilloscope. 
As the counter readout passes through the 300 kHz point the oscilloscope display should 
show a change in level; if it does not, U7 or U8 is probably defective. 

Test 1 -b. If there is no signal at  TP2 or the signal is not approximately as shown in the top 
trace of composite waveform SS15-2, connect the oscilloscope first to TP2, then U6 pin 12, 
U6 pin 8 and finally to XA15-2-14. In making the checks in the order shown, the point at 
which the correct signal is first observed is followed by the defective circuit. If the signal is 
not present at  XA15-2-14, check the interconnections to  the SL2 loop and, if necessary, the 
SL2 loop. 

To be supplied 

Test 1 -c. If there is no signal at TP3 or the signal is not approximately as shown in the top 
trace fo composite waveform SS15-3 connect the oscilloscope first to  U4 pin 6, then to  U4 
pin 4 or 5 and finally to-XA15-2-C. 

To be supplied 

In making the checks in the order shown, the point at which the signal is first observed is 
followed by the defective circuit. If the signal is not present at XA15-2-C check the 
interconnections to the A18 assembly and, if necessary, the A18 assembly. 

Test 1-d. To check operation of the dc amplifier connect the digital voltmeter to Q3-e, 
ground TP7, and rotate A15R14 through its range. The digital voltmeter readout should 
vary from about -1.5 volts to about +1.5 volts. If the vortage does not vary as A15R14 is 
adjusted, check Q1, Q2, Q3 and associated components. 
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SERVICE SHEET 16 

SUMMING LOOP 1 MIXER AND D TO A A18 

Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit 
board or assembly as a result of performing the tests specified in the 
troubleshooting trees. 

The A18 assembly, a part of the three-assembly SL1, is shown schematically and 
described on this service sheet. The SL1 Phase Detector Assembly (A15) is shown 
schematically and described on Service Sheet 15. The SL1 Oscillator Assembly 
(A19) is shown schematically and described on Service Sheet 17. 

I , When trouble has been isolated to the A18 assembly it should be removed and 
reinstalled using two extender boards. This will provide easy access to test points 
and components. 

NOTE 

After making repairs to  any part of the SL1 circuits the 
adjustment procedures in Section V paragraph 5-20 should be 
performed to  ensure proper operation of the instrument. 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

Oscilloscope (with 10: l  divider probes) 
Digital Voltmeter 
Electronic Counter 

SUMMING LOOP 1 GENERAL 

I The purpose of Summing Loop 1 (SL1) is to generate digitally controlled rf 
signals in the range of 20.000001 to  30.000000 MHz in selectable increments as 
low as 1 Hz. The SL1 voltage controlled oscillator is phase locked to  the divided 
by one hundred output of the SL2 loop and the difference frequency of the N1 
loop and the SL1 oscillator. The output of SL1 is applied to the RF Section 
output plug-in. 

E l  is a double balanced mixer which mixes the output of the SL1 voltage 
controlled oscillator with the output of the N1 loop and provides an output 
which is the difference frequency of the two inputs. 

Q14 and Q1 amplify the input from the SL1 voltage controlled oscillator. 

Q2, Q15, Q18 and associated components amplify the output from the mixer 
before applying it to the phase detector circuit in the A15 assembly. 

. TEST PROCEDURE 

Test 1-a. With the center frequency set to zero use the counter and the oscillo- 
scope to check for the following (approximately sine wave) signals: 

TP5 300.000 kHz at about 4 volts p/p 
TP4 (oscillo cope only) 300 kHz at about 0.1 volt p/p 
TP3 29.7000 b 0 MHz at about 0.5 volt p/p 
Q1-e 30.000000 MHz at about 1.1 volt p/p 
TP2 30.000000 MHz at about 0.5 volts p/p 

SLI Phase Detector 4 SERVICE SHEET 15 
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SERVICE SHEET 16 (cont'd) 

DIGITAL TO ANALOG CONVERTER 

U3 is a decoder which converts the BCD inputs from digit 7 to an output that will turn on 
one of nine transistors in a resistive network. Quad NAND gates U2 and U1 turn on one or 
more transistors connected to their outputs in a resistive network. U2 and U1 are controlled 
by digits 6 and 5 respectively. 

The current flow through Q4 and the bias for Q3 is determined by which of the transistors 
in the resistive network are saturated. The dc level at TP1 is determined by which transistors 
are on. This dc level is applied to a summing circuit in the A19 assembly and used to 
roughly pretune the voltage controlled oscillator. When the BCD input is 000 the dc level at 
TP1 is about -25 volts. When the BCD input is 999 the dc level is about -5 volts. 

TEST PROCEDURE 

Test 2-a. Connect the digital voltmeter to TP1 and the counter to  TP5. Refer to Table 8-8 
for CF settings, counter readouts, and approximate voltage levels. 

NOTE 

The voltage readings are typical and may vary greatly from that shown 
due to differences in varactor characteristics. The important point to note 
is the ratio of change as the center frequency is changed. 

If the voltage ratio changes about as shown but the frequency requirements are not met, 
trouble is probably in the oscillator assembly or the phase detector assembly. 

Table 8-9. SL1 Frequency Versus Voltage Chart 

Model 8660B 

Voltage TP1 

-25.5 V 

-23.4 V 

-21.0 V 

-18.8 V 

-16.6 V 

-14.3 V 

-12.1 V 

-4.9 V 

-7.7 V 

-5.4 V 

-5.4 V 

Center Frequency 

0000000 Hz 

1110000 Hz + 
2220000 Hz 

3330000 Hz 

4440000 Hz 

5550000 Hz 

6660000 Hz 

7770000 Hz 

8880000 Hz 

9990000 Hz 

9999999 Hz 

Frequency TP5 

300.000 kHz 

290.000 kHz 

280.000 kHz 

270.000 kHz 

260.000 kHz 

250.000 kHz 

240.000 kHz 

230.000 kHz 

220.000 kHz 

210.000 kHz 

200.000 kHz 
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SERVICE SHEET 17 SERVICE SHEET 17 (cont'd) 

SUMMING LOOP 1 OSCILLATOR A19 

Normally, causes of malfunctions in the Model 8660B will be isolated to a circuit 
board or assembly as a result of performing the tests specified in the 
troubleshooting trees. 

The A19 assembly, a part of the three-assembly SL2, is shown schematically and 
described on this service sheet. The SL1 Mixer and D/A converter Assembly 
(A18) is shown schematically and described on Service Sheet 16. The SL1 Phase 
Detector Assembly (A15) is shown schematically and described on Service Sheet 
1 E 

CR1 through CRlO and associated resistors are used to shape the voltage curve 
applied to the voltage controlled oscillator tuning varactors to ensure that 
frequency change is linear with voltage change. The voltage at the junction of R32 
and R39 is about -27.5 volts. When all BCD input to the A18 assembly are low, 
Q6-c is about -30 volts and all of the diodes in the shaper are reverse biased. As 
the voltage from the digital to analog converter decreases (gets closer to -5 volts) 
current through Q6 increases and the Q6 collector voltage decreases. As the Q6-c 
voltage decreases first CR10, then CR9, etc. are forward biased. As the diodes are 
forward biased resistors are added in parallel with R35 and R38 to shape the 
voltage curve to the varactors. Q7 provides a low impedance output to drive the 
varactors. 

When trouble has been isolated to the A19 assembly it should be removed and TEST PROCEDURE 
reinstalled using two extender boards. This will provide easy access to test points 
and components. 

Test l-a. Connect the digital voltmeter to TP1 and set the center frequency as 
NOTE shown in Table 8-9. 

li 
After making repairs to any part of the SL1 circuits the NOTE I 
adjustment procedures in Section V paragraph 5-20 should be 
performed to ensure proper operation of the instrument. The voltage readings are typical and may vary greatly from that 

I 
shown due to differences in varactor characteristics. The 

TEST EQUIPMENT REQUIRED (See Table 1-3) 

Oscilloscope (with 10 : l  divider probes) 
Digital Voltmeter 
Electronic Counter 

SUMMlnG LOOP 1 EENERAL 

important point to note is the ratio of change as the 
center frequency is changed. 

If the voltage at TP1 does not change as the CF are changed check the input from 
the digital to analog converter (A18) at XA19-2-J. If the voltage levels at this 
point do not change as the CF is changed, trouble is probably in the A18 
assembly. 

The purpose of Summing Loop 1 (SL1) is to generatedigitally contrdled rf If the voltage level from the digital to analog converter does change, but the level ! 
signals in the range of 20.000001 to 30.000000 MHz in selectable increments as at TP1 does not, check Q6, Q7 and associated components. 
low as 1 Hz. The SL1 voltage controlled oscillator is phase locked to the divided 
by one hundred output of the SL2 loop and the difference frequency of the N1 
loop and the SL1 oscillator. The output of SL1 is applied to the RF Section 
plug-in. 

VOLTAGE CONTROLLED OSCILLATOR AND AMPLIFIERS 

SUMMING AMPLIFIER 

Q6 is a summing amplifier which combines the output of the digital to analog 
converter and the signal from the SL1 phase detector. The summing point (Q6-e) 
sums the current from three sources; a current source from the +20 volt supply 
through R9, R10 and R11, a negative source from the digital to analog converter 
through R3, R7 and R68, and the signal from the SL1 phase detector through R6. 
The dc level at  the summing point is held at zero volts. 

When the input at XA19-2-J is about -25 volts (all BCD inputs to A18 low) most 
of the current from the +20 volt source flows through A18Q3; very little flows 
through Q6. Under these conditions the voltage at Q6-c is about -30 volts. As the 
voltage at XA19-2-J decreases (becomes less negative), less c u r r ~ t  flows through 
A18Q3, more flows through Q6, and the voltage at Q6-c decreases (becomes less 
negative). 

Q5, Q4 and associated components comprise a voltage controlled oscillator. C17, 
C20 and C21 provide isolation for the dc levels required to  bias the varactors. C19 
provides the feedback necessary to  sustain oscillation. The resonant tank circuit is 
coupled to Q4 by capacitive divider C20 and C21. The FET acts as a source 
follower in the feedback circuit; it provides a high impedance at the gate and a 
low impedance at the source. 

Q3 is a power splitter which drives two two-stage amplifiers. One amplifier output 
is applied to the RF Section plug-in and the other is applied to the mixer in the 
A18 assembly. 

TEST PROCEDURE 1 
Test 2-a. Connect the oscilloscope to TP3 then to TP4. The sine wave at both test ; 
points should be about 0.3 volts p/p. 

I 
SLl Mixer and D1A 4 SERVICE SHEET 16 
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SERVICE SHEET 17 (cont'd) 

Model 8660B will be isolated to a circuit 
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applied to the voltage controlled oscillator tuning varactors to  ensure that 
'frequency change is linear with voltage change. The voltage at the junction of R32 
and R39 is about -27.5 volts. When all BCD input to  the A18 assembly are low, 
Q6-c is about -30 volts and all of the diodes in the shaper are reverse biased. As 
the voltage from the digital to analog converter decreases (gets closer to -5 volts) 
current through Q6 increases and the Q6 collector voltage decreases. As the Q6-c 
voltage decreases first CR10, then CR9, etc. are forward biased. As the diodes are 
forward biased resistors are added in parallel with R35 and R38 to  shape the 
voltage curve to the varactors. Q7 provides a low impedance output to drive the 
varactors. 

419 assembly it should be removed and TEST PROCEDURE 
lis will provide easy access to test points 

Test I-a. Connect the digital voltmeter to TP1 and set the center frequency as 
shown in Table 8-9. 

part of the SL1 circuits the NOTE 
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If the voltage at TP1 does not change as the CF are changed check the input from 
the digital to analog converter (A18) at XA19-2-J. If the voltage levels at this 
point do not change as the CF is changed, trouble is probably in the A18 
assembly . 

L1) is to generate digitally contrdled rf If the voltage level from the digital to analog converter does change, but the level 
100000 MHz in selectable increments as at TP1 does not, check Q6, Q7 and associated components. 
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provides the feedback necessary to  sustain oscillation. The resonant tank circuit is 
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:urrent source from the +20 volt supply low impedance at the source. 
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rom the SL1 phase detector through R6. 
at zero volts. Q3 is a power splitter which drives two two-stage amplifiers. One amplifier output 

is applied to the RF Section plug-in and the other is applied to the mixer in the 
A18 assembly. 
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SERVICE SHEET 17 (cont'd) 

If the signal is not present at  either TP3 or TP4 connect the oscilloscope to Q3-b. 
The signal level should be about 0.2 volts p/p. If the signal is present at  Q3-b but 
was not present at TP3 or TP4, Q3 is probably defective. If the signal is not 
present at Q3-b, check Q5, Q4 and associated components. 

Test 2-b. Connect the counter to TP3 or TP4 and check for correct frequencies at 
the CF shown in Table 8-9. 

Table 8-1 0. Varactor Bias Versus Frequency SL1 

Model 8660B 

Voltage TPI  

-30.7 V 

-25.3 V 

-21.2 V 

-17.2 V 

-13.4 V 

-10.6 V 

-8.2 V 

-6.3 V 

-4.7 V 

-3.3 V 

-3.2 V 

Center Frequency 

0000000 Hz 

1110000 Hz 

2220000 Hz 

3330000 Hz 

4440000 Hz 

5550000 Hz 

6660000 Hz 

7770000 Hz 

8880000 Hz 

9990000 Hz 

9999999 Hz 

Frequency TP3 or TP4 

30.000000 MHz 

28.890000 MHz 

27.780000 MHz 

26.670000 MHz 

25.560000 MHz 

24.450000 MHz 

23.340000 MHz 

22.230000 MHz 

21.120000 MHz 

20.010000 MHz 

20.000001 MHz 
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Figure 8-27. P/O AlA2 Key Control Assy (2 of  2) 
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P I 0  A1A3 READOUT CONTROL ASSY 08660-60105 - - 
I - - - - 1 

I C  PART NUMBERS 
1. REFER TO TABLE 8 -1  FOR EXPLANATION OF SYMBOLS. U1.12.21.23 1820-0661 U13.19 1820-0328 
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2. INTEGRATED CIRCUIT INTERNAL LOGIC I S  SHOWN I N  FIGURE 8-7. 
3. REFER TO FIGURE 8-4 FOR CONNECTOR P I N  NUMBER INFORMATION. 

Figure 8-28. P/O A1A3 Readout Control Assy (1 o f  2) 
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Figure 8-28. P/O A1A3 Readout Control Assy (2  o f  2 )  
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ASSEMBLIES ARE ABBREVIATED FULL DESIGNATION IN. 
CLUDES ASSEMBLY NUMBER e p R1 OF ASSEMBLY A1 
IS  AIRI. DESIGNATIONS o i  OTHER COMPONENTS ARE 
COMPLETE AS SHOWN 

Figure 8-29. P/O A1A4 ROM Input Assy (1 of 2) 
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Figure 8-29. P/O A l A 4  ROM Input Assy (2 o f 1  
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Figure 8-30. P/O AlA5 ROM Output Assy (1 of 2)  
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Figure 8-30. P/O AlA5 ROM Output Assy (2 of 2) 
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1. REFER TO TABLE 8 -1  FOR EXPLANATION OF SYMBOLS. 
2. INTEGRATED C IRCUIT  INTERNAL LOGIC I S  SHOWN. I N  FIGURE 8-7. 
3. REFER TO FIGURE 8-4 FOR CONNECTOR P I N  NUMBERING. 

I C PART NUMBERS 

2s 
Figure 8-31. P/O A I A 6  Register Assy (1 of 3 )  
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Figure 8-31. P/O A 1 A 6  Register Assy (2 of 3) 
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PI0 A l A 6  REGISTER ASSY 08660-60104 ( M  REGISTER AND L I M I T S )  
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NOTES: SEE SHEET M F  3 FOR NOTES 

Figure 8-31. P/O A1A6 Register Assy (3 of 3, 
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NOTES: A10 OUTPUT REGISTER ASSY 08660-60128 - - - - - - - - - - - - 
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