


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































represents negative deviation. By observing the bar 
graphs' swing about 4.0 kHz, the operator can get a 
qualitative measure of how the system is performing. 
A digital readout on the display indicates an averaged 
deviation value for a quantitative measurement. 
Transmitted deviation can be adjusted with the RF 
scan knob on the R2004/5D. 

22.6.3 LINE LEVEL MEASUREMENT 

The R2004/5D offers balanced and single-ended line 
inputs and outputs for interfacing with twisted pair 
systems and modems. To measure the voltage level 
output and the voltage level input, a line level display 
is incorporated into the Secure Com test system. The 
display contains two bar graphs, one for line level out 
and one for line level in. Both bar graphs are continu­
ously active. The line voltage is measured in terms of 
AC voltage only. No power measurements are made. 
The output voltage level is adjusted with the RF scan 
control on the front panel of the Secure Com tester. 

22.6.4 OSCILLOSCOPE DISPLAYS 

To aid the service operator, the Secure Com tester 
provides oscilloscope displays of intermediate points 
in the encryption and decryption process. These inter­
mediate points are as follows: 
• the transmitted eye pattern (GEN EYE) 
• the audio that is being encrypted (GEN AUDIO) 
• the received eye pattern (MON EYE) 
• the received audio after being decoded (MON 

AUDIO) . 

Depending on whether the R2004/5D is in RF or 
AUDIO mode, the MON EYE and GEN EYE displays 
show waveforms from different parts of the circuitry. 

RFMODE: 
When the R2004/5D is configured for RF mode, the 

GEN EYE and MON EYE displays take their infor­
mation from the same place as the modulation screen 
in the standard R2001D. This is done because the 
MON EYE and GEN EYE screens are calibrated in 
order that deviation can be read directly off the oscil­
loscope screen. Internally, the MON EYE and GEN 
EYE display the waveforms from the modulation 
screen in the R2001D. Consequently, the generate/ 
monitor switch on the front panel determines the 
waveform that will be displayed. For example, if the 
GEN EYE screen were selected, and the R2004/5D was 
already in monitor (receive) mode, the received eye 
pattern would be displayed instead of the transmitted 
eye pattern. To avoid operator confusion as to which 
waveform is being displayed, the Secure Com tester 
displays a ground line when the oscilloscope display 
selected does not correspond to the position of the 
generate/monitor switch. 

AUDIO MODE: 
When the R2004/5D has been set up for audio mode, 

the MON EYE and GEN EYE screens show the 
encrypted eye pattern as it is being output by the line 
drivers and received by the line receivers. The oscil­
loscope displays are calibrated so that voltage mea­
surements can be made directly off the screen. The 
MON AUDIO and GEN AUDIO are the same displays 
regardless of the current mode of the R2004/5D. Both 
of these displays are scaled to reflect the actual volt­
ages being input to the encoder section and being out­
put by the decoder section. 

22.7 FEATURES 

22.7.1 END OF MESSAGE (EOM SIGNALING 
TEST) 

Motorola encrypted radios transmit a burst of a 6.0 
kHz sine wave at the end of a transmission to notify 
the receiving unit that the transmission is complete 
and that squelch should be applied. This is done to 
avoid "squelch tails". The Secure Com tester offers test 
capability of this signaling function by generating a 
continuous EOM and by detecting a received EOM. 

22.7.2 SELF TESTING 

The Secure Com tester performs basic tests on itself. 
Upon powerup, a self test is performed wherein the 
random access memory (RAM) and the read only 
memory (ROM), in both the standard R2001D circuits 
and the Secure Com circuits is checked. The RAM is 
tested by writing certain test patterns and then veri­
fying them. ROM is tested by calculating the check­
sum and comparing it with the value stored in a 
particular location in the ROM. Another self test which 
can be performed is a test of the internal encoder and 
decoder. When the self test is selected by the operator, 
a 2.0 kHz tone is directly injected into the encoder. The 
encoder's output is looped to the decoder, and if the 
system is functioning properly, the 2.0 kHz tone will 
be heard through R2004/5D speaker. 

22.7 .3 DUAL CODE OPERATION 

There are some Motorola radios encrypted with 
DVP (Securenet), which have a dual code feature. With 
dual code radios, another code key can be generated 
from the one which was programmed by throwing the 
switch on the radio. The dual code feature is only 
available with the Securenet encryption algorithm. 
Dual code operation can be tested with the R2004/5D. 
The Secure Com tester has a code selection which can 
only be made when operating with the Securenet for­
mat. 

22-2A 



22.7.4 PLAIN TEXT OUTPUT 

An output has been provided on the interface junc­
tion box to supply the received, decoded, digital data 
to the outside. This waveform is used to calculate cer­
tain radio parameters such as dynamic range, slope 
overload, and so forth . Only the electrical parameters 
of this output are specified by Motorola GEG. 

22.7.5 PRINTER INTERFACE 

The Secure Com tester offers a printer port on the 
side panel. The data output through this port is in 
serial form, designed to interface with RS-232 type 
printers. The operator can print any of the Secure Com 
display screens on the printer, with the exception of the 
oscilloscope displays (MON EYE, MON AUDIO, GEN 
EYE, GEN AUDIO) and the line level screen. For 
operational information of the printer interface, con­
sult the Secure Com operator's manual. 

22-28 



EXT 
MOO 
1 KHz 
MOO 

ADO { 
DATA 
BUS- • 
LINE 

BAL 

DE 
CA 

ROM 

RAM 

• ADDRESS 

• DATA 
BUFFER .. + 

DECODER 
• 

CONTROL 

{=[> 

AUDIO 
SWITCH 

~ v -.. 

cvso 

DECODE 
CLK 

CLK 
GEN 

SELECT 

AUDIO BIT 

SWITCH SYNC 

l ENCODE NO. 1 l 
l ENCODE NO. 2 l SELECT r---

SELECT --
. I ENCODE NO. 3 l 

1 
~ ENCODE NO. 4 l 

ENCODE CLK 

~ 

TX 

CLK CLK SECURE COM 
OPTION 

SEL 

GEN AUDIO 

PATH FOR SELF TEST 

MON EYE 

H DECODE NO. 1 l 
"1 I 

H DECODE NO 2 l 
, I 

SELECT r-- DIA 

H DECODE NO. 3 -1 
CONV 

I 
~ 1---

H 
1 

DECODE NO. 41 



AUDIO 
SPLATIER SWITCH 

FILTER 

~~ 
CLK v GEN 

GEN EYE 

-
~ 

~~ 

SCOPE 
SELECTOR 

r-

MON 
AUOIO 

DE-EMPHASIS 
LPF 

1 KHz 
MOO 
RTN 

EXT MOO 
RTN 

SING 
END 
OUT 

BAL 
LINE OUT 

BAL 
LINE ON 

INT 
SCOPE 
TO RNG 
sw 

SPKR 

1642-2 

SECURE COM OPTION 

Figure 22-1. Block Diagram 

22-3 



~ C/) 
m c:: (") 

til c: 
~ :XI 

m 
;:,> (") 

0 
C1) 3: 

~ 
g. 0 
~ "lJ 

~ -4 II> 
0 ~-

w z 
[ 
g, 
~ 

~E 5~ 
~-

·•H I• 
. .. ~~ <; 

<1-l 
ro .. 



Q WARNING 
STATIC-SENSITIVE PARTS 
HANDLE APPROPRIATELY 

'M~ ~ ~E•• ~ .. ~n , • I I I 
, 

~r--1 
T >o 

40~ .. 
:1 ~ ~~ ~$,.4-. ~! : ·~ • :'a 
.... ~ ...... !T411 ·~ s...., 
I>C~l.l> ll'l4 AA • .... 

A5~t.&t :h'l 1 • 1o .t.~ Ol. 

.. ,~_.!Lh•• z.,..~ ..,, ' "'7 o• •• 

•. 
-;;: .. 

AOCMU.U""">'-ON"f~au,.,o,.s 
Z.O>C ... ~ 

r;:::===-:::-<;'L,. ~ • "" .,, •{ ........ 
... . - ~k=:, .... ~ -·-· 

,~. 

~ ~·· 

:)·· , .. Z.ONL•-• 

' 
... ~1•) tYJ s .... ' ~ 01~ 

(, 5-... - ... ".... 01 ,, 
•• n. ,..,. o. 16 

" 
19 

•.o or ' 1 

".u n 

--~·~', ~ ~ 

:}·· .... 
~ ~ .. ~-·~ 
: } ONI. , • • 'D'I:L..M 

: ~:,:-(.:. 
.. 

' tU"'.~. 

~· " : ~~:. no 4 ~~ ~ 
t004.<r· • ~,· ~~' 

~<-" 

1'1'1
7 

,. 
1 

..... 6 lo"R ~· • 

~ 
~ 

:tl,., 

.. 

.. ~··· 

••+-" [[1(1 t 
": ::: rn 

? 
..... 

·~s- · t~c;.os 

' ... ... 
~ 

~ ~1 
~-·-

~~··· 

:i~ ·::! 
·: :: ., ... , 
~ I ..,, 
•I,.,. 

....... .. 
.. 
... 
"' 

~-'· 
~~·­
~~ ' 

" ... s l ._., 
'. l ,.Q 
•I.,. ~-'--., "" 

00 
" 00 =~~· 

0< tl 01 ... ~ 

I Ot t) 01. 
I OS IS OS 

I o• •• o .. 
I • '-

--1 1 D4 'o• 
tlW "" 7 19 0 1 

o;n;; J.O t 
L..!l~ .. ~,,-.J 

~ 

'} d ro:~oooa 
&C Z.ONC. lt·6 

" 

, ........ 

SECURE COM OPTION 

F~gure 22-2b. Schematic (sheet 2 of 7) 

22-5 



SECURE COM OPTION ' 

Rgure 22-2c. Schematic (sheet 3 of 7) 
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Rgure 22-2g. Schematic (sheet 7 of 7) 

~~ 
~} 

22-10 

WARNING: 
STATIC-SENSITIVE PARTS 
HANDLE APPROPRIATELY 

~~~ & M~ 
.-...:c • OC.IIIV'(t) S ~ .., -W»•OC. IUJ{O) 

I ~ ~~·• ~ I 
, . , . ... ... . 1~ ;·· ~HHOOOO.• (O) 
1~1 .,._00 t.to,;(CJ~ C• l • t•9 ~~ 

w I , _,... mr- o. 

~=- t.'t.1. ~f& I ··---·--- I I I I ~t .. 
•~ s~~------~~~--~;FC»~~,-----------------------~------~----~----, 
Z.Ott& C"• l .,. .. ~ I ~ ,.1> ,.. 

l l(loo l.IUN (I)~ ~ ~""'l._,t,..(O) 
• -z.-.tN(Oi~t•• e:u~, 

I & y :~ & I 

U.TlotOO t.TNfl)~ ~UT1o000 .. 1 "' 10) 

lJ.l Oio<IO ... Ntli~ IE."' fS~~t: 

... 
•no 

l ~!H> 

.. ~ 
~to pjt• )~· ... ----+++-+-,...--'W'---1 

I 
I 
I 
I 
I 

ar..L.N<to!fo( · )f'-' '------HH-t--,r:::~-r-'1 

I'IIIIOtol »t': --------' 
z.o-c o-• 

""'.' 

... ... 
"" 

...- "" --~~=--------++-+------------------J 
MDIIJI ~c.o: ---------t-+-+---------------------l 
100'11. (.• ~ 

,._ 
10 ~ · 

Ut.C.t· • 

, .. .. 
""' ... .... 

•!..C;:T 

.... 
• ~N(tU (.o.I0(00U1 

J ~ I 
J ,.. I _, .. 

I 
I 
I 
I 
I 

·· ~l-D OIIfl•) 

J-~~ I 

._ ... s=~~~~~GE ·-·-· 1:=== 

Jt..-..• I --I I 
I 

:-:;" I 
I 

l ll'tT U41 . I 

OC k ,_ ""''et OI 
,_,.. .t,l.OI'C ,. ., ~JA 

~ ~a~~~~·~------4-------H--~~~(Hno~~---------------4 

<• 
l'fiiOOoA»tt. 
J.ON& e-a •!l.V 

~,. 
I 
I 
10 a'"'....u.o out(-) -· .. ,.. 

~ 
.1- I[VI, .... 

~ TO""' • 
C.A~AO t.orc • · • 

~~ 
>';__"'=--:"-r::'¥CI"-r'~*"' $(.~ TO •..c. :.w 

.... 
·~~~-------------------------------------------------------------------------------------------' 
t.ONl a.-t , ....... 



7 //,f';· ;" ......._,__ 
-;.." .1'/ /;- 4 5° 6X 

8X // -~ 70 MAX 
"'./ J . .., f J....,. 
~'Cf~ (, 4 . ~ 

ssssss q 

APPROX. r _LSEE VIEW A 
VIEW A-A 12 

r---- -? I. I - -~ ~ 

~ $4990 ·~y <l.l=PU36Q!WO.l._ I ,.-- U C11 "'- ' 
. 5E'1m I 't' · / l t-9" • _A~ VAS ~ VA6 f-. <> , & ~ 'L..J C10 ...=:= j;:l CH "'.. 

0 ~
....:. 1 ,!;. _l_Q _ ~_- _ 00 .,.r~, A7Ha-WVA8r-., ._.,._· P'-." -~ 1 '- tJ"/1~ · >). 

_ .""~ /7/j · :: ;;t::;t,. ~ V HI-#! A1 : U4;z, ,. l----"/,~~ "-.; 1 U49~ 01 M'~l 0 l i"!'::~o~ e :l ~ :&!" ~ ~ :l s: u~~~ l\ IJ73)S 
~ ~ (~~ ~<~ ~ • _ V 1 ~ Vlj6 ~ - ~~ dl (<lj~ #~0< I#~ 

U48,~ I~ ~~ v. .// ) (,r • !I :& v<. 
I/ I O.. - /L: ~ --.::: :_...r., .. ~ U47'~ trj ~Lor ;'tn _ ' / If -..;;::~ 

r ' .,.d._ . ., ''*~1M /, 
U46~ . Tr . r!i , <£ " r/ rn , L{ "-t--:: '9, .::... N "' ,'\.. '? ' r-=1:! 

.. • f.lj ~~ ' ':;_A ~ f~ J ;; } ~~ : ~ t:: 
~g;~T~~NS t'-.~ -~ '-! ~~ ~ ' ~ ~ 1a ~~ l~ 
(PE R ROw) ~ ~' 3 ~ [1; lf 4 )17':h~ ~ ~ ~ ~:JiH'x 'l ~ ~ . M · ~:v {U 

n ~ F ;r m: r. :tit:::""\.\!:!.! \>l"t v IJt r..~. '/ l~ 'z:l 
1 [.jp:f! '11: llft:t:::::J-~,1! ~ 1'3:~9~l E! IJ " ~ !.1*~ < .?17>: ~ ~ - ({ '&'*, l. ~...£ 
~ ~ ll. .... u. """''- ~, n . 

U5.3~ 

U52-~ 

U51 

~J ~lfB[ l.'r-~~ ~ ~t~~JtW ' 1;. . 11 · ~~ ~~ 
ITfU1 ~Jill t1 ~ , ,; , ll ~l~· t[; ~ II '-
~ y 1,, ~n'V ;= liJ ~:~ ~ ~·u '-. ~ H~ tL, 

,'i ~ il' ~ I~ / ~ •l]i f-._ ~ 

C-., 

"- ~~ / ~ ~ l'i li~ Qft ~ nr 
U50 ill 

-.,. I' t'// r:a ·H;;T '/H->- ,-.;;: 

t--- - t; 5 
V="" I ."' ::s,; 6 ~ I I I" ~ ~ tl ; .o _ 1..!.!1 ~~ ~ C66 -

"'{.J ... ~ "' ~ f7.l ~ f';l 0 

t--- ... c'l'~t- " f- .t P29/ "/ :J ~ ~ ~·~ ~ l~ llll r~ l.k~/, 
;r--- !7~ ra~ v ~ , '\ ..., l 2-fi) ~~~~ / 

~~o~~ ;.~ ,_~ ~ w; v +~ ~~ ~ ~ilf "'~ ,,0 £Y 
- .• ~ ~ BT1 IIi Lt. ' U' IJI *IY.W 

,~~~a~~V'· . . ·~ ""' 
O~~ / ijfmriffilim ~~~iiHIDiw I . 

~ If 
~ @2x 
@K002,K005,K006 ONLY 

"---@ 

SEE VIEW 8 

~ 

11'\ 

COMPONENTS A~ 
SIDE TRACK SHO 
SOLDER-SIDE TR1 
IN ORANGE. 
INNER TRACK SH 
IN LIGHT ORANG! 



SECURE COM OPTION SECURE COM OPTION £!ax 
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Part No. Nomenclature Part Value 
Figure 22-3. Printed Wiring Board Assembly 

000 0 0 O <*lJB96 No. Reg. and Parts List 000 0 0 000 

0 000 0 0 000 
J87A GE>O 0 0 O OOJB!IA 

000 0 0 000 004 1 •s.ao8391!28 CARD EJECTOR 
000 0 0 ooo 005 1 4s..80375863 CARD EJECTOR. MARKED 

J88A G€>0 0 0 O GE>J810A BT001 1 110-*1372888 BATTERY 3&VNI-CAO 
JB7B oeo o 0 G€>0JB8B COOl 1 21-80:).42810 CAPACITOR 1UF-2Q..50 

C002 1 21-ao342B10 CAI'CITOR tUF-20-50 

A 
C003 1 21..80342910 CAPACITOR tUF-20-50 

VI EW C004 1 21.eo342810 CAPACITOR lUF-20-50 

~ 
C005 1 21~2810 CAPACITOO tUF-20-50 

KOOI,K002~ 
COO& 1 21...80342810 CAPACITOR IUF-20-50 
C007 1 21-80342810 CAPACfTOR lUF-20-50 

0 9 ex COOl 1 21..ao34l810 CAPACITOR lUF-20-50 
C009 1 21...80342810 CAPACITOR 1UF·~ 

• COlO 1 21-803ot2910 CAPACITOR IUF-20-50 

r 
000 0 JB10B C011 1 21..80342810 CAPACITOR lUF-20-50 

000 0 0 0 <*> JB96 C012 1 21-10342810 CAPACITOR 1UF-20-50 
C013 1 21-80342&0e CAPACrTOR t .OUF-20-50 

000 0 0 000 co•• 1 23-«)34 1 8 1 5 CAPACITOR t .OUF-20-25 
000 0 0 000 C015 1 21-8034284e CAPACITOR 1 OUF-20-50 

JB7A <*> 0 0 0 O CM> JB9A C016 1 21-80342834 CAPACITOR 01SUF-2G-50 
000 0 0 000 C017 1 21-80370A24 CAPACITOR 2200PF-20-100 
000 0 0 000 C018 1 21-80342810 CAPACITOR 1UF-20-50 

JBSA <M>O 0 0 G€>0 JB10A C019 1 21-80342834 CAPACITOR OISUF'-20-50 

~C49 JB78 <*> 0 0 0 0<*) J B8B C020 1 21-80342810 CAPACITOR lUF-11)..50 
C021 1 21-80342810 CAPACITOR 1UF-10-50 

VIEW A C022 1 21-80342810 CAPACITOR lUF-20-50 
C023 1 21-803428 I 0 CAPACITOR 1Uf·20-S0 =· 1 21-80342810 CAPACITOR 1UF-20-50 

K003,K006 C025 1 21-80342810 CAPACITOR IUF-20-50 
C026 1 21-80342810 CAPACITOR 1Uf.2()..5() 
C027 1 21-80:341 964 CAPACITOR 27PF.S.SO 
C028 1 21-80341864 CAPACITOR 27PF..S..SO 
C029 1 21-10342810 CAPACITOR 1Uf·20-50 

000 O~ JB10B C030 1 21-10341855 CAPACITOR 1500PF-5-50 
000 0 0 OCM>JB9B ex C031 1 21-10342810 CAPACITOR 1UF-20-50 
000 0 0 000 C032 1 21-80342810 CAPACITOR 1UF-20-50 
000 0 0 00 C033 1 21-80342810 CAPACITOR 1UF-20-50 

JB7A GQO 0 00 JB9A C030 1 21.ao:I01864 CAPACfTOR 27PF.S.SO 
000 0 0 000 C035 1 21-1Ct3'1864 CAPACITOR 27PF-5-50 
000 0 0 000 C03IS 1 21-80342&0e CAPACITOR I OUF..ro.50 

J88A ~0 0 0 ~OJB10A C037 1 21-1Ct341845 CAPACITOR 100PF.S.SO 
JB78 GeO o 0 ~0JB8B C038 1 21-10:341815 CAPACITOR 10UF-.20-50 

C039 1 21-80342&0e CAPACITOR 10UF~ 

VIEW A 
C040 1 23-80341815 CAPACITOR IOUF-2()...50 
C041 1 21-80342&0e CAPACITOR 1 OUF..ro.50 
C042 1 2U03ol1 815 CAPACITOR IOUF-20-50 

K004,K005 
C043 1 2U03ol1 815 CAPACITOR IOUF--20-.50 
C044 1 21-10342810 CAPACITOR IUF-20-50 
C045 1 21-80342810 CAPACITOR 1UF-20-50 
co.& 1 21-80342810 CAPACITOR 1UF-20-50 
C047 1 21-8034:28'5 CAPACITOR 47UF-10-50 

~6X 
C048 1 21..80342810 CAPACJTOA IUF-20-50 
C049 1 21-80342810 CAPACITOR 1UF-20-50 

~ iii ~~ ~ 
C050 1 21.ao342846 CAPACITOR 1.0UF-20-50 
C051 1 21.ao342846 CAPACITOR 1 OF-20-50 
C052 1 21-80342810 CAPACITOR 1UF-20-60 

g~g~g~i8i8 C053 1 21-30342846 CAPACITOR I .OUF-20-50 
C05ol 1 21-10342810 CAPACITOR IUF-20-50 

8 C055 1 21..ao342810 CAPACITOR IUF-20-50 
VIEW C056 1 21-30370A24 CAPACITOR 220()PF.2C).50 

C057 1 21-80342810 CAPACITOR 1UF-20-50 

KOOI, K0031K004 
C056 1 21 -80342810 CAPACITOR I UF-2()..50 
C060 1 21-30342810 CAPACITOR I UF-20-50 
C061 1 21-30342846 CAPACITOR 1 .OUF-20-50 
C062 1 21-803418$5 CAPACITOR 150PF.S.SO 
C063 1 21..eo342810 CAPACITOR IUF-20-50 
C064 1 21-80342810 CAPACITOR 1UF-20-50 

0 Ill ~sx 
C065 1 21..eo341Be7 CAPACITOR :JOOOPF.~ 

C066 1 23-80341 815 CAPACITOR IOUF-.20-50 
C067 1 21-80342810 CAPACITOR IUF-20-50 

~ ij ~~ ~ 
C066 1 21-10342810 CAPACITOR IUF-20-50 
C069 1 21-80342&4e CAPACITOR 1 OUF-20-50 

10 COMPONENT 
ig~gi~gig 

C070 1 21-1034284& CAPACITOR 10UF~ 

WN IN BLACK. C071 1 21-80342&0e CAPACITOR I OUF-20-50 
C072 1 21-80342846 CAPACITOR I .OUF-20-50 

~CK SHOWN C073 1 21-80342810 CAPACITOR IUF-20-50 
C07• 1 21-80342810 CAPACITOR IUF-20-50 

OWN 
C075 1 21-80342910 CAPACITOR IUF-20-50 

VI EW 8 C076 1 21-t0342810 CAPACITOR IUF-20-50 
.. con 1 21-10342810 CAPACITOR IUF-20-50 

C078 1 21-83342810 CAPACITOR IUF-20-50 

K002,K005,K006 C079 1 21-80342810 CAPACITOR IUF-20-50 
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SECURE COM OPTION (Coni) 

Find 01y. 
Part No. Nomenclotute Part Y1tue Find 01y. 

Part No. -...:~o .... PartY1Iue F"lnd 01y. 
Part No. Nomenclature Part Y1lue No. Aoq. No. Aoq. No. Req. 

c- ' 21-10342810 CAPACITOO ,...,..,..,. .. , ' Of.lot21U$ RESISTOR IM-1·1/<1 
Cable Assembly coo• ' 2t.fO:)n&ll CAPACITOO ......... .. ,. ' C$.1oe;21UII$ RESISTOR I M-1-114 

C002 ' 2t.fCQ12MI CAPACITOO ......... """ ' 06-10821031 .....TOR 2S.$1t.l-1/4 
JO.P28996HOO 1 COI3 ' 2t.t0)728M CAPACfTOO ......... .. ,. ' 01.10121031 .. SOSTOR 25~1-1/4 c- ' :n.t0:)4t815 CAPACITOR ,...,..,..,. .... ' ot-tot21De0 REStS TOR SltK. t.t/4 ..... ,....,.,.,.,., CASU. 80ARO TO lACK -· COOl ' 2t..eo:lot2810 CAPACITOO ........... - ' Sl.ao370Aa A<SOSTOR"""""" .... ' 

..._, 01()1)( .... ' OS.t0121CII .....,"" 101<-1-1{4 ...... .... ' 

...__.,, 01()1)( - ' Cle-lot21ctl MSISTOR 10K-1-1f4 .... ' 

..__., 01()1)( - Ol-t06210M ..... TOR IQOK..I-114 .... ' 

........,.., 0000< ... , Ol-1012tetf MSISTOR I K-1.1/4 .... ' ............. 01()1)( - 01-10121025 A<SOSTOO 22..tK-t-1/4 
0000 .....,..... TRANSiSTOR - OI-10121CII A<SOSTOO 101(..1-1/4 
0002 

... _ 
TRAHSlSTOR .... 01-10121829 RES*STOR 200-t-114 

0000 .....,..... TRANSISTOR .... Of.IOI21021 A<SOSTOR 24.)K.t-t/4 
0005 

... _ 
TAAH&STOR .... Ol-1012tCtl RESIST Oft to.<-t -1/4 

0001 .....,..... TRAH$$TOR - Ol-1012tctt OESOSTOO IOK-1-114 
0010 

... _ 
TRANSISTOR - ' 01-tONtctt ...... OR IOIC- t -1f4 

0011 
·~-

T~STOR .... ' Ol-1012tctl RE-SISTOR 101<- t -1(4 
0012 ... ..,_ TRANSISTOR ... , ' Ol-10&21ctt RESISTOR ttK-1-1(4 
0013 

·~- TRANSISTOR .... ' oe.t0121Ctl RESiSTOR 101C·I · If4 
0014 ' ·~ TRANSISTOR ""' ' 51~5e INTEGRATED ORCUIT .... ' ()6.10121096 RESISTOR 121K-1-114 U002 ' Sl-12t0tM5e INTEGfV.TED ~RCUIT 

""' ' 06oi0121C7S RESISTOR I .IIK.I-1/4 U003 Sto42eOfMS7 INTEGRATED ~RCUIT .... ' ot-10121 049 RESISTOR 39.2K-1-1/4 ...... S1.&1$11L.41 1Nf£GRA. TEO CIACUIT .... ' 06-10621 ES4 RESISTOR 47~- 1-114 - ,,...,... INTEGAATEOOACUIT .... ' 06-10121£22 RESISTOR 221K.t.t/4 UOOI ··- ~TEO CIRCUIT 

""' ' Q6.1062t£S4 RESISTOR 47SK-1-114 U007 St -14561L44 INTEGfV. TEO CIACUfT .... ' 06-t062t[S4 RESISTOR 47SI<·1·1/4 UOOI St-145ftL03 IHTE<lAATEDC*ACUIT .... ' 06-t0621C9t RESISTOR HIK· I·114 - St..f.2tOtM7t INTEMATEC QACUIT 
R OIO ' ()1.1()121Bt<l RESISTOR IK-1-1/4 uooo Sl .&l$111..38 INTECJ\ATE:OCIACUIT 
ROll 06-10621CI2 RESISTOR 15K·I·1J4 uou Sl .&l$111..38 INTEGAATEOCIACUIT 
R012 C..t0121EIS RESISTOR lt.L$-1/4 U0" Sl.f2107K20 INT£0'\A. TEO CtACUrT 
ROll Ol-t0621Ctl RESISTOR IQK..1-114 U003 S1-12107K20 M ECJ\ATEOOACUT 
ROTS 06-TOQICtl RESISTO.. IOK-1-114 U0" ............. INTEC:f'A TEO CIACUfT 
ROll C..I0621Ets RESISTOR IM-1-114 uoos $t..t0310Ats INTEGRA TEO CIRCUIT 
ROI7 OI-10121Ctl RESISTOR ICit-1·114 UOOI SI-12107KIO INT£OAA T£0 CIACUfl 
ROlf OI-10121DS7 RESISTOR 47.5K-1-1/ol U007 $1-IOJ728M INTEaU.TEOOACUfT 
R019 OI-10121ES4 RUtS TOR oi7$K-1-114 UOOI SI-IOJJOAIA INTEGRA TEO aACUfT 

"""' Ol-lot21DII ftf~TOR 1~1-114 ...... 51.U77MJ3 INTEa\A T£0 CIACUfT . .,, Ol-101l1Ct1 RESISTOR ICit-1-1/4 U020 5t..ao31'0tMI INTEGRA TED CIACUfT 
•on OI-10121Ctl RESISTOR 1(1{.1.1fol ....,, ··- INTEaU. TED ()ACUfT 
0023 Ol-t01l1Ct1 Rf.SISTOA IQK..I.I/ol U022 51.&1511242 INTEGRA TED CIACUrT .... $1..t0:)~ REStSTOR NETWOAX U023 ' ............ INTEGRA TEO CIACUfT .... Ol-t01210M RfSISTOA 121-1-1.14 ....,. ' $1-IOJ1'0At7 INTE<R4TEOOACUn .... 01-10121C1S RE:SISTOA t.IIK.t.ttol """ $t.t0310AIO INTEORATEDQACUrT . .,, OI-10121Ctl R£SI$TOR 1(1{.1-114 """' ,,_,_ WTE<IRA TEO CIACUIT .... OI-10121CI2 RESISTOR 1.5K-1-1. 4 - ··- WTEORA TEO CIACUIT .... OI-101211MO RESISTOR 21o1K.1-114 ....,. SI.&ISIIUQ INT~TEOOfiiiCUfT .... 01-IONtCtl RESISTOR IOK-I.Ifol U02I 51-lllnM.ll INT~TEDCMCUIT .... OI-10121Ctl OESISTOR tQK.t.tt4 U030 SI..&1117M33 INTEMATEOCIACUfT .... C..1012tCAS RESISTOR 3.32K-1·114 ....,, $1..eo;)ol~ INTE<IRATEOQACUIT . ., ' C..IOI21Ctl RESISTOR IOK-1-1/4 ...... $1-10312817 IN'TEQAATEOOACUfT .... ' OI-10121C!e FIE$1STOR 4.32K-1-I/ol ...... ........... INT£OAA T£0 CIACUIT .... ' $1..f03~ RUtSTOR N£TWOA1< ...... 51..ao:t12817 INTEGRA TEO CIACUfT .... ' Ol-t0121C31 REStS TOR 2.$<..1-114 - 51..fOJ10A1f INTEGRA TEO C1ACUfT ... , ' $1.f0310Att FI£SI$TOFI NETWORlC ...... 5t-«13278M INTEGRATEOQACUfT .... ' (16.t062t(;;j7 RESISTOR 5.e2M.·f·l/ol - ··-- INTEORA TEO CIACUfT .... ' ()l.t0621Ctl RESISTOR 101<-1-1/4 ...... 51..Q5HI£<1& INTEORATEOQACUCT ... , ' OI-10121Ctl RES&STOR 101<-1-llol ...... 51-t0310A7t WT£0RAT£ 0CIACVIT . .., ' 06-10121Ctl FIE SIS TOR IOIC-t-11• ..,.. 51..fOJ10Af2 WTEORAT£0CIACt.MT .... ' 06-t012tCtt RESISTOR IOK-1 -1/ol ...... 51-t0310Af2 INTEGRA TED CIACUIT .... ' 06-1012102t RESiSTOR 2.o&31<..1-1/ol U042 $1-f4.$111.04 INTEGRATED CIRCUIT .... ' 01-101210$1 RES4STOR 41.7K-1-I/ol YI)O + SI~Mt3 WTEOAA TED CIACOIT ... , ' 06-10121AI7 RESISTOR 100.1-114 ...... 5t.eo370A80 INTE<lRATEDCIRC\HT .... ' OI-10121AI7 RESISTOR 100.1-114 ...... 51..t03-'SA04 WT£GAATEOCIACOIT .... ' 06-t0621Ctl FIES&STOR 101<-1-1/ol ""'' 51..t03-'SA06 INTEORATEDCIACUfT .... ' OIJ.I0621CI2 RESISTOR 15K- I ·IIol ...... Sl.eo370A82 INTEORA TED CIRCUIT .... Q6.10621Bt<l RESISTOR 11<-1.1(. ...... 51..t0372815 INlEGRATEDCIACUIT ... , ' 06-106218tol RES&STOFI 11<-1-114 ·-· ' 

....,,,.,. 0100( ... .... ' 01-10621031 AES&STOA 30 11<·1·1/ol ·- ' ........... 0000( •ov . .., ' OI- 10621Ctl RESISTOR 101<-t-1/ol ..... ' 

.....,,,.,. 0100( ... . .., ' 06-10621EI5 FIE$&$ TOR IM-1-t/ol ..... ' ....,,,.,. 0100( ... .... ' 06-10621US FIESISTOR IM-1 -1/ol ..... ' ...... , .... 0000( ... .... ' QJ-10621011 RESISTOR IOOK-1-1/ol ..... ' ...... , ..... """" ... .... ' OI-10QI02t RESISTOR 2ol..lt(. l .lfol ·-7 ' 

....,,,., 0000( ... ... , ' 01-10621&12 RESISTOR 287-1-1/ol ·- ' 

.....,,,... 0000( •ov .... ' Q6.10121Ct3 RESISTOR IO.SI<-1-Ifol - ' 

.....,,_ 0100( ... .... ' 01-10121040 FI£SISTOR )1 5K·1·1f4 -·· ' ...... , .... 0100( "" .... ' ot-10621AI7 RESISTOR 1(10.1.1/ol ...... ' .....,,,_ 0100( ... 
R071 ' ()l.t0121Ct3 RESISTOR 10.51<-1-lfol YOOO ' 

.....,,,.., CRYSTAL 3072 ......, 
1'11072 ' OI-10621Ct3 FI£SISTOR IO.SK.-1 -1/ol Y002 ' 

.....,,.., 
CRYSTAL 3072 ......, 

A073 OI-10121CS$ RESISTOR o122K-1-IJ4 
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SECTION 23. 
ENHANCED TRUNKED RADIO TEST OPTION 

23.1 DESCRIPTION 

Motorola trunked radios can be tested using the 
Trunking Test board. By selecting tests from a menu 
on the screen, the operator uses the board to provide 
data and generate the necessary signal to communi­
cate with a Motorola trunked radio. This board is also 
used to auto test trunked radios over the entire fre­
quency range. 

23.2 THEORY OF OPERATION 

23.2.1 TRANSMITTED DATA 

The system microprocessor generates all data trans­
mitted to the Motorola trunked radio under test. A 
serial communication controller (SCC) (U10) gener­
ates both control channel and voice channel transmit­
ted data. The control channel data is modulated onto 
the control channel by the trunking synthesizer (U25 
and U27). The voice channel data is added to the EXT 
MOD of the R2001D synthesizer using U30 and U22A. 

The transmit clock is divided down from the 3.6864 
MHz oscillator (U7) to the desired data rates using the 
SCC. Control Channel data is transmitted out at TP3 
at 3600 bits per second (bps) by the SCC. High speed 
handshaking is transmitted out at TP4 at a data rate 
of 3600 bps. Low speed handshaking is transmitted out 
at TP4 at 150 bps. 

The microprocessor counts the number of control 
channel bits transmitted to allow synchronization to 
the receive data stream. Ull is used to gate and clock 
a timer (U13) in order for the microprocessor to read 
the number of bits transmitted. 

23.2.2 RECEIVED DATA 

The data received from the trunking radio is shaped 
to TTL levels using a center slice circuit (U18 and 
U19). The SCC samples the data at four times the 
receive data rate (14.4 kHz). The SCC data is then read 
by the microprocessor to determine the received data. 

The receive clock is divided down from the 3.6864 
MHz oscillator (U7) to 14.4 kHz by U8. 

23.2.3 DATA DETECT CIRCUIT 

The data detect circuit operates as a fast attack 
squelch circuit. Since t he squelch is always open in 
trunking modes, noise is present in the DEMOD CAL 
AUDIO input unless the radio is transmitting. The 

received signal is amplified by U31A and high pass fil­
tered (U21A). The output of U21A is then integrated 
by U21B and compared with a known level to indicate 
whether noise or a signal is present. The output of 
U19B will be a logic 0 if signal is present. 

23.2.4 MODULATION 

The audio modulation paths are enabled or dis­
abled depending on whether or not a trunking test is 
in progress. If no trunking test is in progress, the EXT 
MOD RTN (0), INT MOD RTN (0), and the 1 kHz 
SINE RTN (0) paths are enabled. At t he beginning of 
a trunking test and until the radio is on the voice 
channel, the EXT MOD RTN (1), INT MOD RTN (0) 
and the 1 kHz SINE RTN (0) paths are disabled. The 
EXT MOD RTN (0) path continues to be enabled as 
the high speed/low speed data is transmitted through 
U30. After the radio has completed t he signalling 
required for the test, EXT MOD RTN (1), INT MOD 
RTN (0), 1 kHz SINE RTN (O) paths are enabled. 

The 1 kHz SINE RTN (0) line can be used to meas­
ure receiver distortion and sensitivity. EXT MOD 
INPUT can be used to add an external modulation 
source. 

23.2.5 RF SECTION 

23.2.5.1 General 

The trunking RF section provides a modulated con­
trol channel for transmitting data to Motorola trunked 
radios. The design uses a frequency synthesizer, a 
crystal oscillator, and an output mixer to generate this 
control channel over three different trunking bands: 
851.0000 to 866.0000 MHz in 12.5 kHz steps; 850 to 
859.9750 MHz in 6.25 kHz steps, and 935.000 to 
940.9875 MHz in 12.5 kHz steps. 

23.2.5.2 Frequency Synthesizer 

The frequency synthesizer is a single loop design 
with a VCO (U25) capable of operating over two fre­
quency bands. The lower band ranges from 401 MHz 
to 412.5 MHz, while the upper band covers from 423.5 
MHz to 435 MHz. The digital synthesizer (U28) uses 
a 6.25 kHz reference derived from a 12.8 MHz oscilla­
tor (U27). The frequency of this oscillator can be 
adjusted via a digitally-controlled attenuator (U45, 46) 
connected to the warp voltage input. The synthesizer 
provides direct FM modulation from 1 Hz to 3.6 kHz 
using dual port modulation techniques. The deviation 



of the modulation can be adjusted using a digitally­
controlled attenuator (U43, 44). 

23.2.5.3 Crystal Oscillator and High Speed Digital 
Circuits 

The crystal oscillator and high speed digital circuits 
provide one of four possible outputs to drive the IF port 
of the mixer (U36). The crystal oscillator operates at 
the first harmonic of either a 44.00000 MHz crystal 
(Yl) or a 44.00625 MHz crystal (Y2). The crystals are 
selectable via a PIN diode switch. The oscillator out­
put is translated to CMOS levels (U40A) and sent 
through a divide-by-two circuit (U38B), a divide-by­
three circuit (U38A, U39, U40), and a multiplexer 
(U37). The multiplexer output is selectable between 
one of four output signals: the first harmonic of the 
selected crystal frequency, the selected crystal fre­
quency, the selected crystal frequency divided by 
three, or a DC current output. 

23.2.5.4 Frequency Scaling and Mixer Circuits 

The frequency scaling and mixer circuits provide a 

23-2 

means of translating the output frequency of the fre­
quency synthesizer to the desired operating fre ­
quency. First, the synthesizer output frequency is 
doubled by the frequency multiplier (U26). This sig­
nal is t hen amplified (U42) and used to drive the LO 
port of the mixer (U36). The output of the mixer pro­
vides the modulated control channel over the three 
desired frequency ranges. 

23.2.5.5 DC Switches and Voltage Regulators 

The RF section contains two DC switches and two 
voltage regulators. The DC switches allow all power to 
the synthesizer, crystal oscillator, divide-by-two pres­
caler, and translator to be turned off when it is not 
necessary to transmit on the control channel. The 
voltage regulator provides a 9.6V regulated supply to 
the RF amplifier and then is further regulated to 4.6V, 
which is used by the VCO, and to +5 volts which is 
used by the digital synthesizer, VCO, reference oscil­
lator, and frequency doubler. 
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TRUNKED RADIO TEST OPTION 

Figure 23-1 . Block Diagram 
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TRUNKED RADIO TEST OPTION 

Figure 23-2a. Schematic (Sheet 1 of 7) 
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TRUNKED RADIO TEST OPTION 

Rgure 23-2b. Schematic (Sheet 2 of 7) 
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TRUNKED RADIO TEST OPTION 

Figure 23-2c. Schematic (Sheet 3 of 7) 
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0 WARNING: 
STATIC-SENSITIVE PARTS 
HANDLE APPROPRIATELY 
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TRUNKED RADIO TEST OPTION 

Rgure 23-2d. Schematic (Sheet 4 of 7) 
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TRUNKED RADIO TEST OPTION 

Figure 23-2g. Schematic (Sheet 7 of 7) 
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TRUNKING CONFIGURATION JUMPERS 

"' -0 ~ ~ t:: <D "' ... "' "' "' w "'"' ww w w w w w w ~ ~ 

0 0 ()ooooo<) 0 o--o 0 ()ooooo<) 0 

~ o--o 0 o--o 0 o--o 0 

~ "' .., ... "' <D ..... "' a> ~ ;: 
ww w w w w w w w w 

USE FOR: 
TRUNKING OPTION INSTALLED IN A 12 OR A 13 
WHEN NO OTHER OPTION IS INSTALLED 
TRUNKING OPTION INSTALLED IN A 12 WHEN 
SECURECOM OPTION IS INSTALLED IN A 13 
TRUNKING OPTION INSTALLED IN A 12 OR A 13 
WHEN CELLULAR OPTION IS IN OTHER SLOT. 

l::l 
w 

~~~ 
w w w 

~ :! ~ 
w w w 

0 a> 
<'< "'-w w w 

~ 
w 

o--o 0 o--o 0 o--o 0 ~ 

o oo o--o o o--oo~ 

~ 
<'< .., ... 
w w w 

.,.., ..... 
ww w 

co Q) ~ w w w 

USE FOR: 
TRUNKING OPTION INSTALLED IN A 12 WHEN 
IEEE OPTION IS INSTALLED IN A 13. 

~ 

Find 
No. 

006 
007 
008 
009 
011 
021 
022 
COOl 
C002 
C003 
COO< 
coos 
C006 
C007 
coos 
C009 
COlO 
C011 
C012 
COt3 
C0t 4 
C015 
C016 
C017 
C018 
C019 
C020 
C021 
C022 
C023 
C024 
C025 
C026 
C027 
C028 
C029 
C030 
C031 
C032 
C033 
C034 
C035 
C036 
C037 
C038 
C039 
C040 
C041 
C042 
C043 
C044 
C045 
C046 
C047 
C048 
C049 
coso 
COSt 
C052 
C053 
C054 
C055 
C056 
C057 
C058 
C059 
C060 
C061 
C062 
C063 
C064 
C065 
C066 

TRUNKED RADIO TEST OPTION 

Qty. 
Part No. Nomenclatura 

Rag. 

1 26-P23330K001 SHIELD, TOP UPPER FENCE 
1 26-P23330K002 SHIELD, TOP UPPER FENCE 
2 M $51957-2 SCREW 
2 MS35338-134 WASHER 
3 C982~1 SOCKET 
1 26-P3S44 2C001 SHIELD. TOP LOWER FENCE 
2 N AS620C2 WASHER 
1 GAM42-2X7A104K050P CAPACITOR, CHIP 
1 GRM42-2X7R104K050P CAPACITOR . CHIP 
1 GAM42-2X7R104K 050P CA PACITOR, CHIP 
1 GAM42-2X7A104K050P CAPACITOR. CHIP 
1 GAM42-2X7R104K 050P CAPACITOR, CHIP 
1 GRM42-2X7A104K 050P CAPACITOR, CHIP 
1 GRM42-2X7A 1 04KOSOP CAPACITOR, CHIP 
1 GRM42-2X7A 1 04K050P CAPACITOR, CHIP 
1 GAM42-2X7A 1 04KOSOP CAPACITOR, CHIP 
1 GRM42-2X7R 1 04K050P CAPACITOR, CHIP 
1 GAM42-2X7R 1 041<050P CAPACITOR. CHIP 
1 GRM42-2X7R 1 04K050P CAPACITOR, CHIP 
1 GRM42-2X7A1041<050P CAPACITOR, CHIP 
1 GRM42-2X7R 1 04KOSOP CAPACITOR, CHIP 
1 GAM42-2X7R 1 04KOSOP CAPACITOR, CHIP 
1 GAM42-2X7A1041<050P CAPACITOR. CHIP 
1 G RM42-2X7R1041<050P CAPACITOR, CHIP , GRM42-2X7A1041<050P CAPACITOR, CHIP , GAM42-2X7R104K050P CAPACITOR. CHIP 
1 GRM42-2X7R104K050P CAPACITOR, CHIP 
1 GAM42-2X7A1041<050P CAPACITOR. CHIP 
1 GAM42-2COG332J050P CAPACITOR, CHIP 
1 GAM42-2C00332J050P CAPACITOR, CHIP 
1 GRM42-2COG332J050P CAPACITOR, CHIP 
1 GAM42-2COG332J050P C APACITOR, CHIP 
1 ULB1H100M AA CAPACITOR 
1 GRM42-6COG101J050P CAPACITOR. CHIP 
1 ULB1H100MAA CAPACITO 
1 ULB1H100MAA C APACITOR 
1 ULB1H100MAA C APACITOR 
1 GAM42-2X7R104KOSOP CAPACITOR, CHIP 
1 GRM42-2COG332J050P CAPACITOR,CHIP 
1 GRM42-6COG270J050P C APACITOR, CHIP 
1 GAM42-6COG270J050P CAPACITOR,CHIP 
1 GRM 42-6COG270J050P C APACITOR,CHIP 
1 GRM 42-6COG270J050P CAPACITOA,CHIP 
1 GRM42-6COG100J050P C APACITOR. CHIP 
1 GRM42..SCOO 101 JOSOP CAPACITOR. CHIP , GRM42-6COG101J050P CAPACITOR, CHIP 
1 GRM42-6COG101J050P CAPACITOR, CHIP 
1 GRM42-6COG270JOSOP CAPACITOR. CHIP 
1 GRM42-2X7R1 04KOSOP CAPACITOR, CHIP 
1 UL81H100MAA CAPACITOR 
1 Ul81H100MAA C APACITOR 
1 GRM42-6COG 100J050P CAPACITOR , CHIP 
1 GRM42-6COG101J050P CAPACITOR 
1 GRM42-6COG270J050P CAPACITOR. CHIP 
1 GRM42-6COG 1 RSCOSOP CAPA CITOR. CHIP , ULB 1 H 1 OOMAA CAPACITOR 
1 GRM42-6COG270J050P C APACITOA,CHIP 
1 GRM42-6COG101J050P CAPACITOR, CHIP 
1 GRM42-6COG101J050P C APACITOR, CHIP 
1 Ul81H100MAA C APACITOR 
1 Ul81H100MAA CAPACITOR 
1 GRM42-6COG270J050P CAPACITOR, CHIP , GRM42-6COG270J050P CAPACITOR, CHIP , UL81H 100MAA CAPACITOR 
1 Ul81HIOOMAA C APACITOR 
1 GRM42-2X7R104KOSOP C APACITOR, CHIP 
1 Ul81H100MAA C APACITOR 
1 Ul81H100MAA CAPACITOR 
1 GRM42-2X7R104KOSOP CAPACITOR, CHIP 
1 GRM42-2X7Rt04KOSOP CAPACITOR, CHIP 
1 GRM42-2X7R 1 04KOSOP C APACITOR, CHIP 
1 GRM42-6X7R333KOSOP CAPACITOR, CHIP 
1 GRM42-2X7Rt04K050P CAPACITOR, CHIP 

Part Value 

.0860-56X.188 

.086 
28PIN 

.086 
O.IUF-10-50 
O.IUF-10..50 
O.tUF- 11).50 
0.1 UF-1 0-50 
O.IUF-10-50 
O.IUF-10.50 
0.1 UF-1 0-50 
0.1 UF-1 0-50 
O.IUF-10-50 
0 .1UF-10-50 
O.tUF-10-50 
0 .1UF-10-50 
O. IUF-10-50 
O. IUF-10-50 
O. tUF-10-50 
0 . 1 UF-10-50 
O. IUF-10-50 
0 . 1UF-1Q..50 
O. tUF-10-50 
O. tUF- 10-50 
O. lUF-10-50 
3300PF-5-50 
3300PF.S.50 
3300PF-5--50 
3300PF-5-50 
101JF.2(1..50 
100PF-5-50 
10UF-20-50 
I OUF-20-50 
I OUF-20-50 
O. tUF-10-50 
3300PF.S.50 
27PF-5-50 
27PF-5-50 
27PF-5-50 
27PF-5-50 
I OPF.S.SO 
IOOPF-5-50 
l OOPF-5-50 
I OOPF-5-50 
27PF-5-50 
O.I UF- 10-50 
10UF-~ 
l OUF-20-50 
I OPF-5-50 
I OOUF-S-50 
27PF-5-50 
I .SPF-.25-50 
l OUF-20-50 
27PF-5-50 
I OOPF-5-50 
t ooPF-5-50 
l OUF-20-50 
IOUF-20-50 
27PF-5-50 
27PF-S-50 
IOUF-20-50 
I OUF-20-50 
O.IUF- 10-50 
10UF-20-50 
I OUF-20..50 
0 .1UF-10-50 
0 .1UF- 10-50 
O.IUF-1 0-50 

0 .1 UF- 1 0-50 

TRUNKED RADIO TEST OPTION 
(01-80375880) 

Figure 23-3. Printed Wiring Board 
Assembly and Parts List 
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COMPONENTS AND COMPONENT 
SIDE TRACK SHOWN IN BLACK. 
SOLDER-SIDE TRACK SHOWN 
IN ORANGE. 



TRUNKED RADIO TEST OPTION (Cont) 

Find Qty. 
Nomenclature P•rt V•Iue 

Find Qty. 
Part No. Nomenclature Part Value Find Qty. 

Part No. No. R89. 
P•rtNo. 

No. Req. No. R89. 

<:()67 I GRM42-2X7R104KOSOP CAPACITOR, CHIP O.tUF-10-50 CROOt I 1N4148 OfOOE. RECTIFYING R040 I MCR 18FX2001 C06Il I GRM42-2X7R104KOSOP CAPACITOR, CHIP 0.1 UF-1 0-50 CR002 I 1N4148 OfOOE. RECnFYING R041 I MCRI8FX1001 C069 I GRM42-6COO 102JOSOP CAPACITOR, CHIP IOOOPF.s-50 CROC3 I 1N4148 0000£, RECTIFYING R042 I MCRI8FW10A C070 I GRM42-6X7R273KOSOP CAPACITOR, CHIP 027UF-10-50 CR004 I 1N4148 0K>0E. RECTIFYING R043 I MCAI8FW10R C071 I GRM42-2X7A104K050P CAPACITOR, CHIP O.tUF-10-50 CROOO I 1NS711 0000£. SCHOTIKY RO« I MCRIOJ2R7 C072 I GRM42-2X7At04K050P CAPACITOR, CHIP O.IUF-10-50 CR006 I 1N5711 0000£, SCHOTIKY R045 I MCRI89fW6~ C073 I GRM42-2X7A104KOSOP CAPACITOR, CHIP 0 IUF-10-50 CR007 I 1N5711 0000£. SCHOTIKY R046 I MCR 18FX 1 SOC C074 I GRM42-6COO 101J050P CAPACITOR. CHIP IOOPF.$.50 CROOil I 5082-3188 0000£, PIN R047 I MCR18FW69A C075 I GRM42-6COO tOt J050P CAPACITOR, CHIP IOOPF.s-50 CR009 I 5082-3188 0000£, PIN R050 I MCR18FW10R C076 I GRM42-6COO 101 J050P CAPACITOR, CHIP IOOPF.$.50 CR010 I 5082-3188 0000£, PIN R051 I MCR19FX1001 con I GAM.t2-6COG 101 J050P CAPACITOR. CHIP IOOPF.$.50 CROll I 5082-3188 OIOOE,PIN R052 I MCA 18fX1 OOC C078 I GRM42..6COG270J050P CAPACITOR, CHIP 27Pf.S.50 CR012 I 5082-3188 OOOOE.PIN R053 I MCA t8FX301C C079 I GAM42-6COG 101 J050P CAPCilOR, CHIP IOOPF.s-50 CR013 I 508:2-3188 0000£, PIN R054 I MCR18FW18R coao I GRM42-6COG270J050P CAPACITOR, CHIP 27PF...$.50 CA01 4 I 5082-3188 0000£, PIN R055 I MCR ISFX301( COB I I GRM42-6COG101 J050P CAPACITOR, CHIP IOOPF.s-50 CADIS I 5082-3188 OOOOE,PIN R056 I MCR18FXS11~ C082 I GRM42-6COG I 01 JOSOP CAPCITOR, CHIP IOOPF-5-50 CR016 I 1N4148 Dt00E. RECTIFYING R057 I MCR 18FX200t C083 I UlBIHl()()MAA CAPACITOR IOUF-20-50 CR017 I 1N4148 OtOOE. RECTIFYING R056 I MCA I&FX.2001 CO&< I GRM42-6COG I 01 J050P CAPACITOR, CHIP IOOPF.$.50 JOOI I 051..Q53.0000.22() SMA CONNECTOR, RF R059 I MCR 18FX2001 C085 I GRM42.&COG102J050P CAPACITOR. CHIP I OOOPF.s-50 J002 I 6Q9..1404E HEOER, 14 PIN LOCKE & EJECT R060 I MCR 18FX2001 C086 I GRM42-6COG 1 02J050P CAPACITOR, CHIP I OOOPF-5-50 KOOI I DI..IAOSO RELAY, ELECTRONIC R061 I MCR18FX1823 C087 I GRM42-6COG t02J050P CAPACITOR, CHIP IOOOPF-.5-.50 LOOI I MS~12 COIL IOOUH R062 I MCR18FW75R C088 I GRM42-2X7A104K050P CAPACITOR, CHIP O. t UF-11).5(1 L002 I 1008CS.tS1 COIL. CHIP 0.15UH R063 I MCR18FX1000 C089 I GRM42-6COG102J050P CAPACITOR, CHIP I OOOf>F.$.50 LOC3 I 1008CS..151 COIL. CHIP O. I SUH R064 I MCR18FX2001 C090 I GRM42-6COG270J050P CAPACITOR, CHIP 27PF.5-50 L004 I SLOTI0-4-01 INDUCTOR. VARIABLE 0.8UH-1.2UH R065 I MCAI8FX5110 C091 I GAM42·6COG270J050P CAPACITOR, CHIP 27PF-5-50 LOOO I SLOTI0-4...01 INDUCTOR. VARIABLE 0.8UH-1.2UH R066 I MCA 18FW22A C092 I GAM42-2X7A104K050P CAPACITOR, CHIP O. IUF· I0.50 L006 I 1008CS-15 1 COIL. CHIP 0.15UH R067 I MCA 18FX4320 C093 I GAM42-6COGt02.JOSOP CAPACITOR. CHIP IOOOPF-S..SO L007 I MS75084--6 COIL 3.3UH R068 I MCR 18FX 1000 C09• I GRM42-6COG102J050P CAPACITOR, CHIP 1 OOOPF-5-50 L008 I 1008CT-300 COIL. CHIP 30NH-20 R069 I MCA18FX3321 C095 I GRM42-6COG270JOSOP CAPACITOR. CHIP 27PF-5-50 L009 I IOOICS-151 COIL. CHIP 0.15UH R070 I MCR 18FX3321 C096 GRM42-6COG IOOJOS()P CAPACITOR, CHIP IOPF-5-50 LOIO I 1008CS.tS1 COIL. CHIP O.ISUH AG71 I MCR18FX1001 C097 I GRM42-6COGIOOJOSOP CAPACITOR, CHIP 10PF-S-50 LOti I 1008CS-151 C04L, CHIP O.ISUH R072 I MCA18FXI001 C098 I GRM42-2COG332J050P CAPACITOR, CHIP 3300PF-S..SO l012 I 1008CS-1S1 COIL. CHIP 0.15UH R073 I MCR 18FX 1502 C099 I GRM42-6COG330J050P CAPACITOR, CHIP 33PF.S.50 0001 I 2N2222A TRANSISTOR GEN. PUR. NPN A074 I MCR18FX7501 CIOO I GRM42-6COG560JOSOP CAPACITOR, CHIP 56PF.S.50 0002 I 2N2222A TRANSISTOR GEN. PUR. NPN R075 I MCR 1 SFX2672 C101 I GRM42-6COG100J050P CAPACITOR. CHIP IOPF-5-50 0003 I N2222A TRANSISTOR GEN. PUR. NPN R078 I MCR18FX.C751 C t02 I GRM42-6COG1 01J050P CAPACITOR, CHIP IOOPF.$.50 0004 I 2N2907A TRANSISTOR (GEN.PURI'NI') R077 I MCR18FX1501 CI03 I GRM42-2X7A104K050P CAPAOTOR, CHIP O. IUF-11).5(1 0005 I 2N2907A TRANSISTOR (GEN.PUR I'NI') R078 I MCA1$FX1002 C I04 I GRM42-2X7R104K050P CAPACITOR, CHIP OI .UF-10-50 0006 I MPS918 TRANStSTOR, AF. NPN AMPU- R079 I MCA18FX2001 CI05 I GRM42-2X7R104KOSOP CAPACITOR, CHIP 0 1UF-1Q..50 FIER, NPN ROBO I MCRt8fX5110 C I06 I GTM42-2X7A104KOSOP CAPACITOR, CHIP 0. 1 UF-1 0-50 0007 I MP$918 TRANStSTOR. AF. NPN, AMPU- R081 I MCR 18FX2002 C t07 I GRM42-2X7R104K050P CAPACITOR, CHIP 0 IUF-10-50 FIEA. HPN R082 I MCR18FXS1t0 CO IS I GRM42-2X7A104KOSOP CAPACITOR. CHIP 0 IUF-10-50 ROO I I MCR18FX1001 RESISTOR. CHIP 1000-1-1/8 R083 I MCR18FX5110 C I09 I GRM42-2X7R104KOSOP CAPACITOR. CH!P 0 tUF-10-50 R002 I MCR18FX 1002 RESISTOR. CHIP IOK-1-1/8 R084 I MCR 18FX2001 CliO I GRM42-6X7R223KOSOP CAPACITOR, CHIP 022UF-tf)..50 ROC3 I MCA18FX1001 RESISTOR. CHIP 1000-1-1/4 ROBS I MCR18FX1002 Crn I GRM42-6X7R223KOSOP CAPACITOR. CHIP 022UF·IO.SO R004 I MCR18FX1001 RESISTOR. CHIP 1000-1-118 R086 I MCR19FXI001 C112 I GRM42-6COG270J050P CAPACITOR. CHIP 27PF.s.50 ROOO I MCR 18FX200t RESISTOR. CHIP 2001)..1-1/8 R087 I MCR19FX1002 C113 I GRM42-6COG 101J050P CAPACITOR, CHIP 100PF-S-50 R006 I MCA 18FX2001 REStS TOR. CHIP 2001)..1-118 R088 I MCR 19FW22R' C l14 I GRM42-6COG 101J050P CAPACITOR, CHIP IOOPF·S-50 R007 I MCR18FW10AO RESISTOR, CHIP 10.0.1-118 R089 I MCR19FX1001 C 115 I GRM42-6COG270J050P CAPACITOR, CHIP 27PF.s.50 ROOil I MCA 18FX3922 RESISTOR. CHIP 39.2K-1-1/8 R091 I MCR18FX2001 C l16 I GAM42-6COGt02JOSOP CAPACITOR, CHIP I OOOPF .s.50 R009 I MCR18FW 1 ORO RESISTOR. CHIP 10.0.1-1/8 R092 I MCR18FX3010 Cll7 I GRM42-6COGt02JOSOP CAPACITOR. CHIP I OOOPF .s.50 ROIO I MCR 18FX3922 RESISTOR. CHIP 39.2t<-1-1/8 R093 I MCR18F18A2 C118 I GRM42-6CGI02J050P CAPACITOR, CHIP 1 OOOPF.s-50 R011 I MCR18FX502 RESISTOR, CHIP ISK-1-1/8 R094 I MCR18FX3010 C119 I 538-011A5 S-18 CAPACITOR, VARIABLE 55-18PF R012 I MCA18FX2432 RESISTOR, CHIP 24.3K-1-1/8 R095 I MCR 18FX4751 C l20 I GRM42-2X7R104K050P CAPACITOR, CHIP 0 IUF-10-50 R013 I MCA18FX2002 RESISTOR, CHIP 201<-1-1/8 R096 I MCR18FX1001 C t21 I GRM42-6COG270J050P CAPACITOR, CHIP 27Pf.S.50 A014 I MCR18FX1302 RESISTOR 13K-1-118 R097 I MCA18FX1000 Ct22 I GRM42-2X7Rt04KOSOP CAPACITOR. CHIP O. IUF-10-50 ROtS I MCA18FX3321 RESISTOR, CHIP ~1-1/8 R098 I MCA189FX75A C t23 I GRM42-2X7R104KOSOP CAPACITOR, CHIP O. I UF-1().5() R016 I MCA18FX51 10 RESISTOR, CHIP 511-1-1/8 R099 I MCR19FX1000 Cl24 I GRM42-2X7AI04KOSOP CAPACITOR, CHIP (). tUF-IO.SO R017 I MCA18FX1303 RESISTOR 130K-1-1/8 R IOO I MCA18FX2001 Ct25 I GAM42-6CG270J050P CAPACITOR, CHIP 27PF-5-50 R018 I MCR18FX3011 RESISTOR, CHIP 3010..1-1/8 RIOt I MCR18FX1000 C l26 I GRM42-2X7A104KOSOP CAPACITOR, CHIP O. IUF-1().5() R019 I MCA18FX51 13 RESISTOR, CHIP SttK-1-1/8 AI02 I 4306R101-202 C 127 I GRM42-6CG101J050P CAPACITOR, CHIP IOOPF-5-50 R020 I MCA18FX1002 RESISTOR, CHIP 10K·1 -1/8 RI03 I 4306A101-202 C t28 I GRM42-2X7R104KOSOP CAPACITOR, CHIP 0.1UF-10..S0 R021 I MCR 18FX3922 RESISTOR, CHIP 39.2K-1-1/8 R I04 I 430&4101-202 C l29 I GRM42-6COG270JOSOP CAPACITOR, CHIP 27PF-S...SO R022 I MCR18FX4751 RESISTOR, CHIP 475()..1.118 R I05 I 4306Rt01 -202 C l30 I GRM42-2X7R104KOSOP CAPACITOR, CHIP O. IUF-10-50 R023 I MCR18FX1002 RESISTOA, CHIP 10K-1-118 RI06 I 4306R101-202 C t31 I Ul81Ht00MAA CAPACITOR IOUF·ZO.SO R024 I MCR18FX2001 RESISTOR, CHIP 2000-1-1 /8 A107 I 4306R101-202 Cl32 I GRM• 2-6COG 1 02JOSOP CAPACITOR, CHIP 1000PF-5-50 R025 I MCR 18FX2001 RESISTOR. CHIP 200().1-1/8 RI08 I 4306Rt01-202 C l33 I GRM. 2-6COG270J050P CAPAOTOR, CHIP 27PF-5-50 R026 I MCA18FX3011 RESISTOR, CHIP 3010.1-1/8 RI09 I 4306R101-202 C l34 I UlB1H100MAA CAPACITOR 10lJf.2()..50 R027 I MCR18FX7682 RESISTOR. CHIP 76.8K-1 -118 R110 I 4306R101-202 C t35 I GRM42-6COG 102J050P CAPAOTOR, CHIP IOOOPF· S..SO R028 I MCRt8FX1001 RESISTOR, CHIP 1000-1-1/8 Alii I 4306A101-202 C l36 I GRM42-6COG270J050P CAPACITOR, CHIP 27PF-$-50 R029 I MCR18FX3572 RESIS tOR, CHIP 3S.7K-1-118 R112 I 4306A101-104 C l37 I GRM42-6COG3R9C050P CAPACITOR, CHIP J9PF •. 2>50 R030 I MCR18FX1500 RESISTOR. CHIP 150-1-118 Rl13 I 4306R101-472 C l38 I GRM42-2X7R104K050P CAPACITOR, CHIP 0 IUF-10-50 R031 I MCR18FW10RO RESISTOR. CHIP 10.0-1-1/8 R1H I 4306R101-202 C t40 I CRM42-2X7R 104K050P CAPACITOR, CHIP 0 IUF-10-50 R032 I MCR18fW22R1 RESISTOR. CHIP 22.1-1-1/8 AilS I 4306R101-202 C l41 I GRM42-2X7R104K050P CAPACITOR, CHIP 0 1UF-10-50 R033 I MCR18FW.C7RS RESISTOR, CHIP 47.5.1-1/8 R116 I 4306A101-202 C l42 I GRM42-2X7R104K050P CAPACITOR. CHIP 0 IUF-10-50 R034 I 33865-1 -203 RESISTOR, VARIABLE 20K Rl17 I MCR 19FX1 002 C143 I GRM42-2X7R 104KOSOP CAPACITOR. CHIP 0 lUF-10-50 R035 I MCR18FXI003 RESISTOR, CHIP IOOK-1-1/8 A118 I MCR 19FX 1002 C l 44 I GRM42·2X7R 104K050P CAPACITOR, CtUP 0 1UF-10-50 R036 I MCRt8FX3010 RESISlOR, CHIP 301-1-118 Rt21 I MCRt9FX 1002 C l45 I GRM42-2X7R104KOSOP CAPACITOR. CHIP 0 tUF-10-50 R037 I MCR18FW18R2 RESISTOR. CHIP 18.2-1-118 Rl22 I MCRt9FX1001 C t46 I CRM42-2COG332J050P CAPACITOR. CHIP 3300PF.s.50 R038 I MCR18FX3010 RESISTOR. CHIP 301·1·118 Rl23 I MCA t9FX 1002 C t47 I GRM42-2COG332JOSOP CAPACITOR, CHIP 3300PF .s.50 R039 I MCR18FX1001 RESISTOR. CHIP 1000-1-1/8 R124 I MCR13FX2430 
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Nomenclature Pert Value 
Find Oty. 

Pert No. Nomenclature Pert Value 
No. Reg. 

RESISTOR, CHIP ~1-1 /8 R125 I MCR18FX1001 RESISTOR, CHIP 1000.1-1/8 
RESISTOR, CHIP 1000-1-1 /8 A126 I MCR 19FX82R5 RESISTOR. CHIP 82.5-1-118 
RESISTOR, CHIP 10.0.1 -1(8 R127 I MCR18FX93R1 RESISTOR, CHIP 93.1-1-118 
RESISTOR, CHIP 10.0..1 -1/8 R128 I MCR 19FX82R5 RESISTOR, CHIP 82.S.1-1f8 
RESISTOR, CHIP 2.7-S-1/ 10 Rl29 I MCR1 8FX2001 RESISTOR, CHIP 200()..1.1/8 

18 RESISTOR. CHIP 69.8-1 -1/8 Rl30 I MCR18FX 1002 RESISTOR, CHIP IOK-1-118 
RESISTOR, CHIP 1~1-1/8 A131 I MCR19FX1002 RESISTOR. CHIP IOK-1-1 /8 
RES ISTOR. CHIP 69.8-1-118 TPOOI I M3902411 1.01 JACK WHITE 
RESISTOR. CHIP 10.0..1-118 TP002 I M39024 /1 1-01 JACK WHITE 
RESISTOR, CHIP 1000-1-1(8 TP003 I M39024(11...01 JACK WHITE 
RESISTOR. CHIP 100-1-1/8 Tf'OO.< I M3902-4/11..01 JACK WHITE 
RESISTOR, CHIP 301 -1-1/8 TPOOS I M39024/11..01 JACK WHITE 
RESISTOR, CHIP 18.2-1-118 U001 I RN272566-30 M ICROCIRCUIT 32X8EPROM 
RESISTOR, CHIP 301 - 1-118 U002 I SN74LS2«NDS MICROCIRCUIT BUFFER 
RESISTOR, CHIP 511K- 1-118 U003 I SN74LS244NOS MICROCIRCUIT BUFFER 
RESISTOR, CHIP 2000-1- 1/8 UOO< I SN74LS245NDS MICROCIRCUIT BUSXCVR 
RESISTOR, CHIP 2000-1 -118 uoos 1 HM6264P-1 5 M ICROCIRCUIT RAM, 8KX 8 
RESISTOR, CHIP 2000-1 - 1/8 U006 1 SN74LS138NDS MICROCIRCUIT DECODER 
RESISTOR, CHIP 2000-1 - 118 U007 I EXQ..3C14.74S6 MHz OSCILLATOR, CMOS 
RESISTOR, CtiiP 182K- 1-1/8 1.008 1 MC74HC4040NDS M ICROCIRCUIT 12 STAGE COUNTER 
RESISTOR, CHIP 75-1-1/8 U009 I MC6821PDS MICROCIRCUIT PIA 
RESISTOR, CHIP 100-1-118 UOIO I Z8S30PS MICROCIRCUIT SERIAL COM CONTROL 
RESISTOR, CHIP 2000-1 - 1/8 U011 I N74LS74ANDS MICROCIRCUIT. FUP/FLOP 
RESISTOR, CHIP 511-1-118 U012 I SN74LS2«NDS MICROCIRCUIT BUFFER 
RESISTOR, CHIP 22.1-1-1 /8 U013 1 MC6&40POS M ICROCIRCUIT, PROGRAMM-
RESISTOR, CHIP 432-1-1/8 ABLE TIMER 
RESISTOR. CHIP 100-1-1/8 U014 I SN74LS390N OS MICROCIRCUIT DUAL DECADE CNTR 
RESISTOR, CHIP 3320-1 - 1/8 U015 I SN74LSG4NOS M ICROCIRCUIT, HEX 
RESISTOR, CHIP 3320-1 -1/8 INVERTER 
RESISTOR, CHIP 1000-1-1/8 U016 I SN74LS32ND S MICROCIRCUIT, QUAD OR 
RESISTOR, CHIP 1~1-1/8 GATE 
RESISTOR, CHIP t SK-1-118 U017 I SN74LSOONDS M ICROCIRCUIT, OUAO NAND 
RESISTOR, CHIP 7500-1-1/8 GATE 
RESISTOR, CHIP 26.7K-1-1/8 U018 I LF412CNJA + MICROCIRCUIT, JFET OR AMP 
RESISTOR, CHIP 4750-1 -1/8 U019 I LM393NDS MICROCIRCUIT, DUAL COM. 
RESISTOR. CHIP 1500-1-1/8 PARA TOR 
RESISTOR, CHIP IOK-1- 1/8 U020 I SN74LS30NDS M ICROCIRCUIT 8 1NPUTNAND 
RESISTOR. CHIP 2000-1 -1/8 U021 I 51 -P07925V001 M ICROCIRCUIT CA3240E SCREENED 
RESISTOR. CHIP 51 1-1-1/8 U022 I 5 1-P0792SV001 MICROCIRCUIT CA3240E SCREENED 
RESISTOR, CHIP 20K-1 -118 U023 I 51 -P07922V035 MICROCIRCUIT ANALOG SWITCH 
RESISTOR, CHIP 511-1-118 U024 I LM317LZ M ICROCIRCUIT VOLT AGE REGULA TOR 
RESISTOR, CHIP 51 1-1-1/8 U025 I 51R05706L99 VCO, HYBRID 
RESISTOR, CHIP 2000-1 -1/8 U026 I 51R05706l76 AF FREQUENCY MULl, 
RESISTOR. CHIP 10K-1-1/8 HYBRID 
RESI STOR, CHIP 1000.1-1/8 U027 I KXN1123M REFERENCE OSCILLATO 12.8MHz 
RESISTOR, CHIP 10K- 1-1/8 <.()28 I 51R05706L90 SYNTHESIZER, HYBRID 
RESISTOR, CHIP 22.1- t -118 U029 I 5 1R05706L87 VOLTAGE REGULATOR, 
RESISTOR, CHIP 1000.1-118 HYBRID 
RESISTOR, CHIP 2000-1-118 U030 I MC140SIBCP DS MICROCIRCUIT, CMOS ANA-
RESISTOR, CHIP 301- 1-118 LOGMUX 
RESISTOR, CHIP 18.2-1-1/8 U031 I 51-P0792SV001 M ICROCIRCUIT CA3240E SCREENED 
RESISTOR. CHIP 301-1-118 U032 I SN74LS32NDS MICROCIRCUIT, QUAD OR 
RESISTOR, CHIP 4750-1 - 1/8 GATE 
RESISTOR. CHIP 1000.1- 1/8 U033 I HN27256G-30 MK:ROCIRCUIT 32 X8EPAOM 
RESISTOR, CHIP 100.1-1/8 U035 I S N74LS1&4NDS MICROCIRCUIT, SHIFT AEGIS-
RESISTOR, CHIP 75-1 -118 TEA 
RESISTOR, CHIP 100.1- 1/8 U036 1 TFM-2 MIXER, DOUBLE BALANCED 
RESISTOR, CHIP 2000-1-1/8 U037 I 74ACI53PCOR MICROCIRCUIT . AOV CMOS 1-0F-4 MUX 
RESISTOR, CHIP 100-1-1/8 DUAL 
RESISTOR NETWORK 2KXS U038 I 74AC74PCQR MICROCIRCUIT, ADV CMOS 
RESISTOR NETWORK 2KXS DUAL FLIP-FLO P 
RESISTOR NETWORK 2KX5 U039 I 74AC74PCQR MICR OCIRCUIT, ADV CMOS 
RESISTOR NETWORK 2KX5 DUAL FLIP-FLOP 
RESISTOR NETWORK 2KXS UOOl 1 74AC02PCOR M ICROCIRCUIT. ADV CMOS 
RESISTOR NETWORK 2KX5 QUAD NOR G.A TE 
RESISTOR NETWORK 2KX5 U041 1 U8228S M ICROCIRCUIT/2 PRESCALER 
RESISTOR NETWORK 2KX5 U042 I M AR-8 MK:ROCIRCUITWIOEBANO 
RESISTOR NETWORK 2KXS AMPUFIER 
RESISTOR NETWORK 2KX5 U043 I 51-P07925V001 M ICROCIRCUIT CA3240E SCREENED 
RESISTOR NETWORK 100KX 5 U044 I AD7524JN MICROCIRCUIT, CMOS 8-BIT MUL T DAC 
RESISTOR NETWORK • . 7KX 5 U045 1 51-P07925V001 M ICROCIRCUIT CA3240E SCREENED 
RESISTOR NETWORK 2KX 5 U046 1 AD7524JN MICROCIRCUIT, CMOS 8-SIT MUL T DAC 
RESISTOR NETWORK 2KX 5 U047 1 SN74LS374NDS MICROCIRCUIT OCTAL LATCH 
RESISTOR NETWORK 2KX5 U048 1 LM393NDS M ICROCIRCUIT DUAL COMPARATOR 
RESISTOR. CHIP 10K- 1-1/8 U049 1 LM393NDS MICROCIRCUIT DUAL COMPARATOR 
RESISTOR, CHIP 10K- 1- 1/8 U050 1 LM393NDS M ICROCIRCUIT DUAL COMPARATOR 
RESISTOR, CHIP IOK- 1-1/8 VA001 1 1N5234 DIODE. ZENER 6.2V 
RESISTOR, CHIP 1000..1-1 /8 YOOI 1 KNX6095AA44.00000 CRYSTAL 4-4.00000MHz 
RESISTOR, CHIP 10K- 1-1/8 Y002 1 KXN609SM44.00625 CRYSTAL « .00625 MHz 
RESISTOR, CHIP 243-1-1/8 
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