Maintenance Manual

LBI-39145B
CONTROL LOGIC/IFBOARD
CMC-855
NOISE BLANKER
CFR-138
TABLE OF CONTENTS
Page
DESCRIPTION . . . . e e e e 1
CIRCUIT ANALY SIS . . o e e e e e e s e 1
Control Logic Section (CMC-855) . . . . . . . . 1
MICrOCOMPULEr . . . . o o o o e e e e e e e e e e e e e e e e e e e 1
FlashEEPROM (IC707) . . . . o o o oo e e e e e e e e e e e e e, 1
CMOSSRAM (IC709) . . . . . e e e e e e e 1
EEPROM (IC708) . . . . ittt e e e e e e e e e e 3
Application of Specific Integrated Circuits . . . . . . . . . . .. ... ... .. ... 3
ASIC(ICT03) . . . . o e e 3
Voltage Regulators (IC606, IC607) (IC605,1C608) . . . . . . . . .. v i 3
Audio Amplifier (IC604 . . . . . . . . 3
Audio Signal Processor (ASP) (IC601) . . . . . . . . . . . . . . i 3
RS485(IC705) . . . v o o e e e e e e e 3
RS232(ICT706) . . . . . o o e e e e 3
Reset Circuit (IC610) . . . . . . . . 3
Option and Remote Control Connector (ORCC) . . . . . . . . . . . i 3
20.8 MHz IF Section (CMF-132) . . . . . . . e e e e e e 3
I 3
2nd MiXer . . . e 3
2nd IFANDDEECIOr . . . . . . o o e e e e 3
OVoIt Regulator . . . . . . . e 3
NoiseBlanker (CFR-138) . . . . . . . . . . . e e 4
Blanker Disable . . . . . . . . . 4
LG DAT A 5
208 MHZIF Section (CMF-132) . . . . . . oottt e e e 5
Control Logic Section (CMC-855) . . . . . . . . . . e 5
NoiseBlanker (CFR-138) . . . . . . . . 8
Continued
e MACM
Electronics /

tyco / Electronics M/ﬁ.cw

M/A-COM Wireless Systems

3315 Old Forest Road

Lynchburg, Virginia 24501

(Outside USA, 434-385-2400) Toll Free 800-528-7711
www.macom-wireless.com

Printed in U.S.A.



LBI-39145B

TABLE OF CONTENTS
Page

PARTSLISTS:

Control Logic Section (CMC-855) . . . . . . . . . e e 9

20.8 MHz IF Section (CMF-132) . . . . . . . 10

NoiseBlanker (CFR-138) . . . . . . . . . e e e 10
ASSEMBLY DIAGRAM . . . . e 11
OUTLINE DIAGRAMS:

NoiseBlanker (CFR-138) . . . . . . . . 11

Control Logic/lIF Sections (CMC-855/CMF-132) . . . . . . . . e e e e e e e e e e 12
SCHEMATIC DIAGRAMS:

Control Logic Section (CMC-855) . . . . . . . . . e 13

20.8 MHz IF Section (CMF-132) . . . . . . . . e 15

NoiseBlanker (CFR-138) . . . . . . . . . . e e 16

ILLUSTRATIONS

Figurel- Logic Section Block Diagram. . . . . . . . . . . . . e 2

Figure2-20.8 MHz IF Section Block Diagram . . . . . . . . . . o 2

Figure3 - NoiseBlanker Block Diagram . . . . . . . . . . . . . e 4

NOTE

Repairs to this equipment should be made only by an authorized service technician or facility designated by the supplier. Any
repairs, alterations or substitution of recommended parts made by the user to this equipment not approved by the manufacturer
could void the user’s authority to operate the equipment in addition to the manufacturer’s warranty.

NOTICE!

The software contained in thisdevice is copyrighted by M/A-COM Private Radio Systems, Inc. Unpublished rights are reserved
under the copyright laws of the United States.

This manual is published by M/A-COM Private Radio Systems, Inc., without any warranty. Improvements and changes to
this manual necessitated by typographical errors, inaccuracies of current information, or improvements to programs and/or
equipment, may be made by M/A-COM Private Radio Systems, Inc., at any time and without notice. Such changes will be
incorporated into new editions of this manual. No part of this manual may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopying and recording, for any purpose, without the express written permission
of M/A-COM Private Radio Systems, Inc.

Copyright © 1995-2002, M/A-COM Private Radio Systems, Inc. All rights reserved.

DESCRIPTION

The System Control Logic/lIF circuit board combines
functions of thereceivecircuit 1st IF, 2nd | F, audio detection,
audio signal processing and control logic ononecircuit board.
Asan option, an additional circuit board can be plugged into
this board to provide AEGIS (digital encryption system).
Programming and personality information is stored in
FLASH and EEPROM memory on the logic/IF board. The
audio speaker amplifier is aso part of the same board. Also
asanoption, anadditional circuit boardisavailableto provide
noise blanking.

Electrical interfaces are achieved between this board and
the Control Unit (LCC), synthesizer, RF PA (APC) and the
Option and Remate Control Connector (ORCC) on the rear
of the assembled radio.

All radio control signals originate or terminate on the
control logic/IF board. Two microcomputers share the proc-
essing load. Control signals are connected through a high
speed digital link with the control unit, either through the
LCC or ORCC connectors, making possible either front or
remote control for the radio. The same link also makes pos-
sible dual radio or dual control head configuration. An RS-
232 compatible digital link is available at the ORCC inter-
face, to facilitate programming or Radio Data Interface to
Mobile Digital terminals.

Thiscircuit board a so generates Type 99, Channel Guard,
GE-Star and DTMF signalsif so programmed

The System Control Logic/IF board consists of the fol-
lowing control logic, IF and audio circuits (see figures 1 &
2).

CONTROL LOGIC SECTION (CMC-682)

* CMOS Microprocessor (1C701, IC702)
*  Custom CMOSASIC Chip (1C703)
» Address Decoder (IC704)

* RS485(IC705)

*+  RS-232(IC706)

+  Flash EEPROM (IC707)

« EEPROM (IC708)

+ CMOSSRAM (IC709)

* CMOSInverters (IC711)

»  Silicon Serial Number (1C712)

e TTL Inverters (IC713)

|F SECTION (CMF-132)

e Custom CMOS ASP Chip (1C601

»  Operational Amplifier (1C602, IC603)

* Audio Amplifier (1C604)

* 5Volt Regulator (1C606, 1C607)

* 9 Volt Regulator (1C605, 1C608, 1C609)
* Reset Circuit (1C610)

«  Bilateral Switch (1C611, 1C612)

CIRCUIT ANALYSIS

CONTROL LOGIC SECTION (CMC-855)

Microcomputer

The main microcomputer circuit in the ORION radio
consist of microprocessor 1C701, EEPROM [C708, Flash
EEPROM IC707,RAM IC709 and custom ASIC IC703. This
circuitry runs at a 9.8304 MHz rate determined by crystal
X701 and control sthe radio through a second microprocessor
IC702. This second microprocessor runs at a 4.9152 MHz
rate. The 4.9152 MHz rate is determined by ASIC IC703.

*  Controlling the ASIC, FLASH EEPROM and
RAM
* Loading datato the frequency synthesizer

*  Fetching and processing the PTT, monitor, chan-
nel, selection and volume control

»  Controlling the audio circuit (processor)
»  Decoding the squelch

»  Encoding/Decoding the Channel Guard and Digi-
tal Channel Guard

e Controlling the loading interface for the radio data
(channel number and signaling)

Flash EEPROM (1C707)

This memory contains the software to control the micro-
processor. This Flash EEPROM has a storage capacity of
512k x 8 hits.

CMOS SRAM (1C709)

This SCRATCH RAM has a storage capacity of 32k x 8
bits. The memory is available for variables, buffers, etc.
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Figure2 - 20.8 MHz IF Section Block Diagram

Figure 1 - Control Logic Section Block Diagram
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EEPROM (1C708)

This EEPROM has a storage capacity of 8k x 8 bits. The
memory containsthe user configurable parametersthat must be
maintained through a power cycle. This personality controls
various functions of the radio. The personality data is entered
from outside the radio through the ORCC connector to the
microprocessor and then to the EEPROM.

The data mainly consists of the following:

e Channel Frequency Data

» CG/DCG Data

*  Tx Power, Tx Modulation Data
e Squelch Data

« Display Data, €tc.

Application Of Specific Integrated Circuits

ASIC (1C703)

The ASIC is basically a chip that integrates may miscella-
neous functions. The chip provides functions as follows:
« MODEM
e Watch Dog Timer
» Clock Control
e Interrupt Control
* Address Decode etc.

Voltage Regulators (IC606, | C607) (1C605, 1 C608, | C609)

Voltage regulators 1C606 and 1C607 each generate a5 Vdc
for the Control Board. Voltage regulators |C605, 1C608 and
IC609 each generate a9 Vdc for the Control Board and Voice
Guard Adapter Module.

Audio Amplifier (1C604)

The audio amplifier islocated between the audio processor
and the speaker. Amplifier IC604 amplifiesthe output signal of
the ASP (1C601) to the level adequate for driving the speaker.

Audio Signal Processor (ASP) (1C601)

The audio process consists of aone-chip | C accommodating
almost all of the audio functions. The audio functions are under
control of the microcomputer in compliance with the function
of the radio unit.

The functions of the audio processor are as follows:

¢ Rx Audio process with Tone Reject Filter, De-em-
phasis and Programmable Attenuator.

* CG/DCG filtering and limiting
*  Noise Squelch filtering and detecting
* 8 bits D/A Converter with sample and hold

»  Txaudio process with microphone amplifier, pre-em-
phasis, deviation limiter, summing amplifier, post
limiter filter and programmabl e attenuator

e Two 6 bits programmable divider for clock and alert
tone

All of these functions are made up of switched capacitor
filters, amplifiers and timing logic. The timing for thislogicis
derived from the 4.9152 MHz clock generator (ASIC).

RS-485 (1 C705)

Thisisahigh speed differential TRI-STATE bus/line trans-
ceiver designed to meet the requirements of EIA standard RS-
485 specification. The IC705 islocated between the Radio Unit
and the Control Unit,and controls signalling between these
points.

RS-232 (IC706)

InLow Band ORION, the RS-232 port isused for program-
ming the radio. This port is controlled by 1C706. This IC
consists of line drivers/receivers designed to meet the require-
ments of EIA standard RS -232 specifications. The IC706 is
located between the radio unit and the ORCC.

Reset Circuit (1C610)

Thisis an active low reset |C which includes a delay time
generating circuit. Delay time can be set up by externally using
acapacitor and aresistor. Thefunction of thisICisto accurately
reset the system after detecting voltage at the time of switching
power on and instantaneous power off.

Option and Remote Control Connector (ORCC)

The ORCC islocated on the rear of theradio and isused for
options and accessories when Control Unit and Radio Unit are
directly attached and for remote control in all other configura-
tions. The ORCC allows various kinds of external equipment
connectionsto be made. External equipment connecting signals
are asfollows:

PIN SIGNAL PIN SIGNAL
1 SUPGND 20 RTS
2 XDATA IN 21 INP1
3 XDATA OUT 22 OouUT1
4 R&485+ 23 INP2
5 RSA485- 24 IGNA+
6 CTS 25 SW +
I GND 26 HKSW
8 FPROG 27 EXTMIC
9 ouT2 28 EXTRX
10 IGN SEN 29 FDISC
11 MIC HI 30 EXTALO
12 ALO 31 CUTST
13 VOL HI 32 SPARE
14 CTL ON 33 SPARE
15 XTONENC 34 SPARE
16 XTONEDEC 35 SDATA
17 RQST 36 SONOFF
18 SPKR1 37 HORNRING
19 SPKR2

20.8 MHz IF SECTION (CMF-132)
1st IF

The 20.8 MHz 1st IF output signal is coupled from the
output of the first mixer circuit, located on the Synthe-
sizer/Receiver board, through 30-pin connector P501-1 and
capacitor C501 to the source input of buffer amplifier Junc-
tion Field Effect Transistors (JFET) TR501 and TR502. This
input can be monitored at test point TP1. The output of TR501
and TR502 is coupled through capacitor C502 to the input of
the optional noise blanker. If the noise blanker is not in the
circuit, the input is connected through capacitor C538 to
switchable networks through diodes CD501, CD502 and
CD503. The output of the switchable networks connects
through impedance matching network L504, L506 and asso-
ciated circuit (by-passing IF blanking FET's TR503 and
TR506) to 4-pole crystal band-passfilter FL501. The highly-
selectivecrystal filtersFL501-1 and FL502-2 providethefirst
part of receiver IF selectivity. The output of the filters is
coupled through the impedance matching network consisting
of inductor L508, capacitors C515 and C516, and resistor

R513 to the base of 1st IF amplifier transistor TR507. The
amplified signal is taken from the collector of TR507 and
connected through an impedance matching network consist-
ing of inductor L509, capacitor C520 and resistor R518 to the
input of 4-pole crystal filter FL502. Crystal filters FL502-1
and FL502-2 provide the second part of receiver |F selectiv-
ity. The output of the crystal filters is coupled through an
impedance-matching network consisting of inductor L511,
capacitor C523, resistor R519 and coupling capacitor C523
to the base of 2nd IF amplifier transistor TR509.

2nd Mixer

The20.8 MHz IF input is applied to the base of transistor
TR509 and mixed with a 20.345 MHz frequency supplied by
a crystal oscillator circuit consisting of X501 and oscillator
transistor TR508. Variable inductor L512 sets the frequency
of the oscillator circuit. This signal can be monitored at test
point TP5.

2nd |F And Detector

The output of the 2nd mixer is coupled to the input of
4-pole ceramic filter FL503 which provides 455 kHz 2nd IF
selectivity. The 455 kHz IF output of ceramic filter FL503 is
coupled to Pin 3 of Limiter/FM Detector IC501. ThelF signal
isamplified internal to IC501 then applied to 4-pole ceramic
filter FL504 which providesadditional 455 kHz I F selectivity
(Refer to 1C DATA for 1C501).The output of the 455 kHz
filterisappliedto IC501, Pin 7. The 2nd | F signal isamplified
and limited internal to IC501. Inductor L514 shifts the IF
signal by 90° and appliesit to the internal FM detector. The
FM detector compares the shifted IF signal to the internal |F
signal to recover the audio modulation. The audio output of
the operational amplifier internal to |C501 isapplied theinput
of buffer amplifier IC502-2. The AUDIO output of 1C502-2
isapplied to the System Control Logic circuit. Thissignal can
be monitored at test point TP4. The output on Pin 12 of 1C501
isapplied totheinput of amplifier buffer |C502-1. The output
of 1C502-1 provides a Receiver Signal Strength Indicator
(RSSI) signal also sent to the System Control Logic circuit.
Thissignal can be monitored at test point TP3.

9 Volt Regulator

The 9-volt regulator circuit powers the IF circuits of
CMF-132 and consists of regulator |C503 and filter capaci-
tors C570 ,C571, C572 and C573. An input voltage of +13.8
Vdcisapplied to theinput of IC503. Thisinput is monitored
at test point TP2.
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NOISE BLANKER (CFR-138)

The Noise Blanker is a printed wire board subassembly
that plugs into the receive circuit through connectors
P1/P2/P3 and J501/J502/J503. The noise blanker is designed
to improve receiver performance by blanking out impluse
noise emanating fromthealternator, ignition system, etc. This
is accomplished by delaying the IF signal for 200 nanosec-
onds (ns) while generating a blanking gate (pulse) having the
same characteristics as the noise pulses. These blanking
pulses are then used to turn off the delayed | F signal precisely
where the noise occurs, resulting in noise-free audio recep-
tion.

Thenoiseblanker may bedisabled, if desired, by software
control (by EUS).

The noise blanker consists of a 200 ns fixed delay line,
20.8 MHz rejection filter, three pulse amplifiers, a pulse
amplifier/limiter, AGC amplifier, gate driver and blanker
disable switch as shown in Figure 3 - Noise Blanker Block
Diagram.

The IF signa from JFET buffer transistors TR501 and
TR502, on the control logic/lIF board, is applied to gate 1 of
pulse amplifier transistor TR1 through the 10.8 MHz rejec-
tion filter and to delay line Z1. Delay line Z1 delays the IF
signal by 200 nsand returnsit to thetwo JFET gating switches
on the control logic/IF board. The undelayed IF signa is
amplified by pulse amplifier TR1. Transistor TR1 provides
approximately 20 dB of amplification. Biasfor TR1 is deter-
mined by resistors R1 and R2. Transistor TR1 is controlled
by Automatic Gain Control (AGC) amplifier IC2, and tran-
sistors TR7, TR8 and TR9. The IF output of TR1 is further
amplified and limited by pulse amplifier/limiter IC1. IC1
provides approximately 50 dB of amplification.

The output of the limiter is applied to pulse detector
transistor TR2. DC bias for TR2 is set at the threshold of
conduction so that all noise pul sesregardless of magnitude or
duration will be detected.

Threshold bias is established by resistors R12 thru R15
and diode CD1. Resistor R13 is a negative temperature com-
pensating resistor where temperature characteristics comple-
ment 1C1 to adjust the threshold level of TR2 with changes
in temperature.

The detected pulse istaken from the collector of TR2 and
further amplified by pulseamplifier transistors TR3 and TR5.
Capacitor C18 in the emitter circuit of TR3 provides a low
frequency bypass to ground and also maintains afull charge
to allow TR3 to be switched on and off more rapidly. The
output of pulse amplifier TR5 is applied to gate driver tran-
sistor TR6. Transistor TR6 provides driveto operate the four

JFET switches (TR503 thru TR506) located just ahead of the
crystal filterson the synthesizer/Receiver Board. The delayed
IF signal from delay line Z1 arrives at TR503 and TR506 at
the same time as the gating pulses from the blanker switch.
The gating pulse switches TR503 and TR506 on coincident
with the noise pulses on the IF signal, shunting all noise
pulses to ground.

Blanker Disable

The blanker disable inputs are provided to assure com-
plete turn off of the noise blanker function while allowing the
delayed | F signal to be processthrough thereceiver. BLNKR
DIS 1isapplied to pulse amplifier TR1, gate 2 and the base
of TR4, turning it on. Transistor TR4 shorts the emitter and
collector of pulse amplifier TR3, preventing any remaining
noise pulses from passing.

)
| RECEVER |
I UNIT :
! 1
|| FET :
BLANKING I |F oUT
P INPUT | 200nSEC LR hi SWITCHES | i -
= DELAY > | TR503 TR504 | | =
71 | | TR505 TR506 | |
1
l !
20.8MHz T .
REJECTION
FILTER
L5L6L7
C41 C42 C43
PULSE BLANKER
.| PULSE AMPL/ PULSE PULSE PULSE GATE |GATE QUT
AMPL | .| LIMITER DETECTOR AMPL | | AMPL DRIVER
>»{ TR1 1C1 TR2 TR3 TR5 TR6
SYSTEM CONTROL
AGC AGC AMPL BLANKER | | ¢ pist BOARD
AMPL | . | TR7TR8 DISABLE
¢ | C2 TR9 TR4

Figure 3 - Noise Blanker Block Diagram




IC DATA

LBI-39145B

208 MHz IF SECTION

Linear, IF Amplifier/Detector | C501
(TA31132F)

[24] mix ore
BT
w1 s | (2] o 1ip
nFoia [ | [21 ] mF 1ep
wares | (20 ] ne

NF zalz (19 ] vee

" ez 7 | 11 | M-DET

nF 2a [0 | EanEc
IFD!PZE E] N-NF

auap [0 [ ] AL o

eno1[ 1 | O
ne w2 |

aF 0iP[ u | ALne
LG oiP[® E GND2

FIL FIL
P NC ¥ee N-DET N-RECN-NF O!{P I{P GND2

AL
N - COMP N

- AMP
MI% INV

|—

| RSSI

IF, IE, ’

O @ O W & ©® W @ J I
GND1 NF1B IF  NFi1A IF, NF2B IF NF2A £ QuaD AF LOG
HP 0iP1 P2 atez oip OIP

Linear, Dual Operational Amplifier 1C502
(NJM3404)

. AQUTPUT
. A-INPUT

. A+ INPUT

. GROUND

. B +INPUT

. B-INPUT

. B QUTPUT
LV

h
as]
¥
L]
W~ Wk

=<

o

Linear, Positive Voltage Regulator 1C503
(NJM78LOSUA)

40

(TOP VIEWY)

G Y,

in

BLOCK DIAGRAM

CONTROL LOGIC SECTION

Audio Signal Processor 1C601
(SFPM-64V)

: ]
D ]
- J I -
;
N T =
{ D ]
-
3V
L PR B Y
3 14
1 OUT i 3
2 BMD
3N
'y
RX-BLOCK
vGAF VGAF TH-BLOCK
] DTMF

Al DTMF
© GHl ALIN ALIN ve ve
Mt sl EMIC EMIC
g (L (e =
HPIO HPIO TONE TONE
TOIN TOIN LIMO LIMO
LDSC LDsc LIMH LIMH
LIML LIML
Rl A TIN TIN
DGIN DGIN
P ¥YRP EDAT EDAT
RYD2 RYD2 TDAT IDAT
RRAEF RREF CENOD
Baarg m ||| e
DTIN DTIN
g0 P a0 TYDI O TvD1
€1 NE1 Yanu Yeau
Pu%} Eg: TXAU TRAU
T— e
HS1 NS1 —+— Test
PS1 PS1 l— s
NSQ NSO l— aEn
ADIN ADIN l— EEn
MP! CMPO l— oen
DAD DAD l— bec
DA DA l— Fic
TSEL TSEL i 5
TREC TREC L~ YRZ1-6
TEST H-' |—
ISA l— [x0
ISB 1 mes
DATA TDS o
STE = BIAS EIAS
CGC BREF O BREF
CGE
RAST [ ve L]
Swo R0
B ¥YR11-6  zeex
Sw2 saa r s
SW3 66k
Swd DAD-7 1
Sws DaH ¥oD —
COE AGT — | — ¥DD
RPO —0 DG
oru —0 AGT
EN SPD +—CAGR
oscob. 268K
RF =300k typ| gg:
Yoo  p—
AGR b
osc FD b ALER
oPU r
266k 133k 66k 33k
CKI0

Linear Audio Amplifier IC602, | C603
(NJRC 3403, PC123D)

[Top View)
e )
[ |
- & 1 A OUTPUT 8 COUTPUT
- — 2. A-INPUT 9. C- INPUT
3 12 3. A+ INPUT  10. C+INPUT
4.V 1. -
- nd 5. B+ INPUT 12 D+ INPUT
- - 6. B- INPUT 13. D- INPUT
7.BOUTPUT 4. DOUTPUT
]
]

= &] o
w| o 2

:

- INPUT

S

+INPUT

Audio Frequency Power Amplifier 1C604
(UPC2500H)

INPUT

NFB 1

GND (INFUT)
NFB 2
FILTER

veo
STAND-BY SW
BOOTSTRAP 2
OQUTPUT 2
10. GND{CQUTPUT)
11, oUTPUT 1
12. BOOTSTRAP 1

Vol - IR s RN U, IRV S B LV g
P T

Standby
Switch




LBI-39145B IC DATA

Linear: Positive Voltage Regulator 1C605, Linear: Positive Voltage Regulator 1C607 Audio Amplifier 1C610 Central Processing Unit IC701
1C609 (L78MO5T) (NJRC 2903) (HD6435328RC72E)

(NJM78LO9UA)

— R
— egBEE[E  .382FfEf
c-zEz20 . .m S XT3 3 ESI:
fhihboaraacaikizlgeeeey
78MO T FEHEHEEEREEREEEERE 6 E E
I T PouRIWET] 0 b Avee
] 3. OUTPUT ] Pezl AN
4 khl I 521 P8si ANs
m 501 P8si ANs
=1 Pasl ANs
[52] P83 AN3
* & 3 =1 P21 AN
1P AN
221 P8o/ ANo
1' AL QFP. 80A o Ase
. P71 FTOA
I 1 PR IFTOBSIFTCI
PROTECTION [ P7siFTOB2IFTCI
3 [ PIFTOBYIFTCH
| gL?TNCDHB?H ggrrggsn e 1P 73/ FTITMRI
CE1P% [ FTI2
GEIP71/FTh
1P 1 THCH
[ 1Vcee
PROTECTION
[ST1P631 A1s
2 [Froreemon]
. ... EEEEEEEEEEEEEEEEEELELE
Linear: Positive Voltage Regulator 1C606 1323232383835 §8388:3
33353553537 53 32322233
(MC7805CT) TIdiidid EEPLigBERER
-s‘l
s
123 Linear: Positive Voltage Regulator 1C608 T
. . ZIE
vt (L78M09T) Bilateral Switch IC611, IC612 53
(TCASB6F) TN,
EXTAL Clock I—U 1[I
PIN 1. INPUT Gener-(| [ = e PaiAc
2. GROUND INJOUT E[ E VDD XTAL o ) [ ::‘;2‘
3. 0UTPUT - : ::j:j
RES — ‘g:i:; RAM PROMMask ROM S | PdsiAs
. ) STBY —— Controller] 1 KByte 32 KByte [ Pd2iA2
INPUT : OUTAN |z[ Do — e paine
h i® @f o — = st
100 100 10K I MD: —= Interrupt
1. vCC — - cru K—
100 ¢ 500 - ]
7 ) M 2. ouT ves [ «] controL = 2 o
M O 5?5C 3. Cd i —p - —) o PsiAn
1 4, GND g:::lnunicatiun 8 Bits Timer E : :::;:‘j
Interface |- P52/A10
'—K A HG} @lil xzz: —A | P5iIAS
200f 03 voD e == R T = | Bl
3.3k OUTPUT 1. Vee ] \‘,lss . (x3 channel) (x ch:mel) .
— ss\— —
é INJOUT © =] 0 OUT/IN (ﬁ:}_‘, I 10 Bis Watchdog :
x k- AVee M AID Converter Timer I : P63lA1s
1 me; £ 2 our L—I | ] st e
']_Zak I 1T 1 |- PGl At
- x =1 T — ~—rm
% GND U U U
5k 3 Port 9 [ Port 8 | Port 7 |
3 o TITITITT ORI iieT Tiiiee
s00 CONTROL GEREEEFP 22%12%2%% ppppELER
g8g88dz; R888888¢ Fgggetig
o GND B EEE: °
EEE

“CP-84 and CO-84 only

LB




IC DATA LBI-39145B

Central Processing Unit U702 ASIC IC703 RS-485 Driver/Receiver IC705 Flash Memory 1C707
(HD6433308RRI1E) (TC245C090AF) (NSAS75176) (N28F020)

|c7 |5 |" /@ 8§ 7 6 5 li
g g8 ~ e o+ o & - WoB BB
S Boe 599944 ¢ ARAAARA TZzg:sbz=
28g43 RN - - .
2e6gdgf 22228288 Fs9gsg T TR
R RN EEEEEEEEEEEE
R NEEEEEEE R @‘_‘ <
gegdeegdd fgdegggs £ = arlls 29[) A
OOOOOOO0O0OAOOO00OA0OA0 =] 2]
__ d 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 63 63 62 61 L ot O aclle :]M3
fES 1 60 ] P1,78y =3 as[]? 27l A%
XTAL Oe 59 [ Prgrag = b Al e 26[) A
EXTAL O [ Pras = / H H U U asf|e 25[] an
et O: 571 Piaray E LEAD NO. 1 4 3 2 1 Azl 24[] DE @)
MD, Os 56 [ vss = ' Al
Do = IDENT a1 [n 231
ﬂ Os 55 P2otha 1:‘__“:_ INDEX Ao 12 22(] €E (E)
STBY Oz sa[] P2y70g —] pao [Jiz 21 pa7
Vee Oe 53[1 P2,y z 14 15 16 17 18 19 20
P5,/ASCK Oe 52| p2yran @..—-' . w
- L
P5,/ARXD Cw s1[] P2y/arp g groog
- & 2 e LR TTLL S
Ves Or so [ pegan (D" “"*—@ 0o -Da7
Po,/WE/WAT  []13 48[ P2orag v
T m—
POGE [ 471 vee
Poy/ROY/AS 15 16 [ Parspwy 1] D5751 ?EB\'/ 8 ¥s5—e- Erase InputiDutput
po,mEram  Lfts 45 [ Pagrewto RO — — Vcc Vep I Yolage Buffers
pocsimn O [ P, MODTX <= i
P9,/ IR0, s 43[] PaurTMO, MRDAT <— FIFD — <> D0-D7 R State To Armray
. MRCLK «—] MODEM |[— CONTROL |—<C52 WE —={ Control
P9,/IRGy [ 22 [] PagrIMCYy MODRY >=— | REGISTER < RD ﬁ 2 oO—s 7 0o !_|
Pgy/TR,/ ADTRG| 41 [ Pa,sTMRI £ B
“ EZ“ 22 23 24 25 26 27 28 29 30 31 32 33 34 3% 36 37 38 39 40 ° HBAUD »>— BANK vR ¥ P [
OO oooQ OOoooooQ [—= TXENB c d I_. fogram
= l— svNC amman: Yoltage Chip Enable
= 3 [ Register Switch Dutput Enable] 5
- - = 2 — J— T N
sfseeelg ssessses {4 DE PO/R S — | Logie Data
P r iy el rrar»ararroiror OE Latch
fEEEEEERZEEEREE YRR 23 4 —> NpI 8 ! —
i )
CLOCK —* IRQ | | [ Low Yoo 7 1
CONTROL —"E:'z DI — GND Detector Y-Decoder ¥-Gating
_—
-
. VDENB >-—| wATCH AD-ATT A JAddress « |z097.152
. — WORST *—| DOG [ H . +/|Latch | ¥ -Decoder B4 p
4% beoohusrsstars L xraui RS-232 Driver/Receiver 1C706 : i
B BlEgsBsssssssss Cell Matrix
Y G MA232EWE -
TNRTRRRRRRRARALY, _ —> cu ( )
Pla/Ay o | -—e P9,/IRQ,/ADTRG l—>» CLKZ
| |:/ ADDR >—
in H;:f:oo K - = csol €— INTERRUPT |—> CLK3 EEPROM | C708
Snpod|® ~ . 52T e cs02 «—|  apDRESS CONTROL  [— CLK4 1+ 1] HN58C66F P
u/As _ H
Plo/h; e[ =| |2 e Po,/ROV/AS CS03 &— DECODE |—« CSEL1 Ve E
Purhe - [ Data bus (Low) 2| |sHY == roe CS04 C— —< CSELZ
z| |§ ___
[Saped p— —< | |5 |- Po,/WE/WATT o505 <— l— . CSELZ C1- E ROY { Busy[ 1] Yoo
] or a < e P3,/DDB,/D, — —
:;:;:: :-_: . masked §12 bytes lé E j_mrl? - :z,/gng;; CSEL4 I:2+E Az 2] wE
P2,/ A ROM) 16K - P3,/DDB,/D;
Pzz/m:: o bytes’ Dual port N o| = Psivoos./Ds |——C RESET Cc2- E AT [3] RES
vped ) D RAM [P12|== rovooaio, a6 [ A8
P25/Ag | %] - P3;/DDB:/Ds V- E
Puhve —J Serial - F3,/008,/D, P
PL/A«s:: C> fﬂ Bit communication :I e P3,/0081/D; DeCOder | C704 T2 out E s[5
L P==] o o communicat L A4 [c] Afl
PeuFTCI - - ro/RSVE . —
PovFTOR o K N s on o %_gﬂf’ POGESyN-N (M C74H C139) R2in [g] A3 OF
piiaped | (2 channets) T - o PO A2 AT0
PE/FTIC <o S| canverter 5l ravcno/ma _—
fiiedl - & e IS o cs 1 5] eE
=T —] pogat a e o
P1/IRG, o= n [E— +5¥ INPUT
Al 5 C3 1o o [11] WO &
"
L F Al cs S wo1 [ wos
| I \)_I I h ’FI a T 1% wo 2z [i3] O 4
0 1 ] ¥ss o3
[ Port 4 [ Port 7 | [CPorts ] a - Fc- .5‘_‘;"’]".10‘, ¥e +10¥ 14}
tNtN“ T t n 1 t” g "E-3]c1- YOLTAGE DOUBLER
SSZscEsy fEffifEs g8 29 % -
cppi, co.ge  LEEETIEE L T 2|cs. YOLTAGE INVERTER S HOO = HO7
v3,07 I
+5¥ " I i
GND {8 A00K 1O Buffer
and
n|riin ™~ T1 out |14 Input Latch
5y 7 E
L15 TTLICMOS oo RS- i
CS5, b { 412 INPUTS ouT an o
Y0, b 10 |r2in [ T2 out| 7 ' =0 | ¥ Decoder Y Gatin
1 . [> oy o] L]
Address I-
no. . 2M :[\/\ L] LRI 12 |1 out 1 Riin|13_ Buffer
a. b B | L and
TTLICMOS 25K RS-i Latech =5 | Decader =53
G, 10 OUTPUTS 1 INFI1 Memory Array
Y2a.b o fRzow 1 T eemls a5 e
: A2 ——
3,12 L3 v3, eno L 9
Al p PO

Data Latch




LBI-39145B

IC DATA

RAM [C709
(TC55257CFL)

A 4]
iz [z
A7 [
as [
A5 [5]
A4 []
Az [
az 5]
a1 3]
Fm
1o 1 [1]
wo 2 [ig]

no z [i5]

GND [11]

]

Ald D=
Al -
AlZ o—
All &
A9 o~
Age
AT
A o—
A5 o—

L

n
Buffer|
.

8 &+ & by

K,

o

Row
De-
coder

F—2 Yoo
Memory
Matriz

512 z 512

1.
|

AlD o
Ao

4

If"l

Alo-
Alo-

Buffer

110 Gate
Column
Decoder

Alc:
AT

L

.

Buffer

ﬁ;uj};
jﬂ:

CE o—d>———

Inverter IC711
(MC74HCO04)

A1l = 14 fl Vcc
13 p A6
12 p Y6
11 [ A5
1WpYsS
9 pAd
8 P

-

Y10
Az
Y20
A3l
Y30
GND[

e - X, B SR FUR MO}

110 Buffer

o1 wos

al LDQ_C{>—DOZ—H

 4—o GND

u
»|

Silicon Seral Number |C712

(DS2401)

U 0 O

1 GND
2. DATA (DG)
3. NC
4. GND

Inverter IC713
(HD74L S04FP)

100 ohm
HOSFET

500K

ohms

4,1,

4

E Yoo

13| 6A
12| 6¥
1] 5A
10| 5v
9]in

B 4Y

Yoo

[ 1
3
‘r

ouTPUT

+ GND

NOISE BLANKER

Linear, Wide Band Amplifier IC1

(NEC PC1658G)

swofi] O
EMITTET @
our 3]
vee [7]

E BY-PASS
z| BY-PASS

E IN PUT

ECOLLECTOR

41

O 4 (10V)

o) %

R3
O 5
Ra
6 O—— Q !
70—e
R

RF Wide Band Amplifier 1C2

(NEC PC1675G)
GND auT
1[7] HE
U Lz
IN oo
[ TOP YEW]

a +Yeoo

—c OUT

nl
2]

Linear, Positive Voltage Regulator 1C3
(NJRC NJM78L0OQUA)

1 OUT
2. GND
3 IN

e
)_'; ™ —7 ; OV out
—2
| F




*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL] __ PART NO. DESCRIPTION SYMBOL] __ PART NO. DESCRIPTION
SYMBOL| __PART NO. DESCRIPTION
CONTROL LOGIC/IFBOARD
LOGIC SECTION CMC-855 gr(]sgS Ceramic: 0.1 uF +10% 25 VDCW, temp coef +15%. I’;zll Bilateral Switch: sim to TOSHIBA TC4S66F. R645 Metal film: 1.0k ohms +5% 100 VDCW 1/16W.
SYMBOL] __ PART NO DESCRIPTION 666 Ic612 E%[ie
Ce67 Tantalum: 1 F £20% 16 VDCW. :g;g; m@i 223: ::Iﬁg:: :ggﬁ:sggg;ig R647 Metal film: 8.2k ohms +5% 100 VDCW 1/16W.
"""""" CAPACITORS --------- ce70 Ceramic: 3300 pF £10% 50 VDCW, temp coef +15%. (o708 AIC: S o TOSHIBA TCPASC000AE. R648 Metal film: 10k ohms +5% 100 VDCW 1/16W.
C601 NOTE: Parts Ceramic: 0.01 UF 10% 50 VDCW, temp coef +15%. ce73 Ceramic: 330 pF +5% 50 VDCW, temp coef £30 PPM. oron DECC‘)EE;’SW o MOTOROLA MG AHCL30 R649 Metal film: 1M ohms £5% 100 VDCW 1/16W.
€602 isted are for | ceramic: 1 uF +80%/-20% 16 VDCW, temp coef +30%/-80%. C674 Ceramic: 0.1 PF +80%/-20% 25 VDCW, temp coef +22%/- : : m: 9
603 reflerence Coramic: 2;) E +52/ 0 \O/DCW tem cot:f 0£30 PPlv: ° 82%. IC705 RS485 Driver/Receiver: sim to NS DS75176. gﬁgo Metal film: 680 ohms £5% 100 VDCW 1/16W.
c604 ;r;f};r to Serv- | ¢ - 01 PF +_80°0/l 20% 25 \’/DC\‘I]V - ' C701 Ceramic: 0.1 pF +80%/-20% 25 VDCW, temp coef +22%/- IC706 RS232 Driver/Receiver: sim to MAXIM MAX232EWE. R651
coos ice Section eramic: 9.1 W of-e0% : thu 82%. Ic707 FLASH MEMORY: sim to AMD AM29F040. RE52 Metal film: 15K ohms +5% 100 VDCW 1/16W.
for service- Ceramic: 0.01 pF +10% 50 VDCW, temp coef +15%. e thru
C606 able parts | Tantalum: 1 jF £20% 16 VDCW. c707 Ceramic: 47 pF 5% 50 VDCW, temp coef 0+30 PPM. :ggg Ei';/fo'M.tsI?O[cél:‘llgi?::ls:z’\‘;fgfflzp. R654
c607 Ceramic: 0.1 UF +80%/-20% 25 VDCW, temp coef +22%!- C708 Ceramic: 12 pF 5% 50 VDCW, temp coef 060 PPM. -simto : R655 Metal film: 56k ohms 5% 100 VDCW 1/16W.
thru gomec - 1emp and :gg 's“.‘l’,e"e“ss"f‘l‘:l MObTOR.O'-A MD%_T_I—A‘\(;O;'SMO:LZ R656 Metal film: 1.0k ohms +5% 100 VDCW 1/16W.
C609 ilicon Serial Number: sim to . .
. R657 Metal film: 560 ohms +5% 100 VDCW 1/16W.
C610 Tantalum: 1 UF£20% 16 VDCW. C710 Ceramic: 47 pF +5% 50 VDCW, temp coef 0+30 PPM. IC713 Inverter: sim to HITACHI HD74LS04FP. R658 Metal film: 15k oh +50/D 100 VDCW 1/16W.
ce11 Ceramic: 0.1 pF +80%/-20% 25 VDCW, temp coef +22%6- ¢ Ceramic: 0.1 pF +80%/-20% 25 VDCW, temp coef +22%!- Ic714 Dual D-type Flip Flops: sim to HITACHI HD74HC74. etal film: 15k ohms £5% g
ao06 ' 820%. JACKS R659 Metal film: 10k ohms 5% 100 VDCW 1/16W.
c612 Tantalum: 3.3 UF +20% 16 VDCW. g:dlz Ceramic: 100 pF 5% 50 VDCW, temp coef 030 PPM. 1702 Connector: 40 pins. R660 Metal f?lm: 5.6k ohms +5% 100 VDCW 1/16W.
C613 Tantalum: 1 pF +20% 16 VDCW. C713 J704 Connector: 8 pins. R661 Metal fflm: 10k ohms 5% 100 VDCW 1/16W.
cé14 Tantalum: 0.33 pF £20% 35 VDCW. cr14 Ceramic: 0.1 UF +80%/-20% 25 VDCW, temp coef +22%/- J706 Connector: 10 pins. R662 Metal film: 100k ohms +5% 100 VDCW 1/16W.
C615 Ceramic: 100 pF +5% 50 VDCW, temp coef 030 PPM. 82%. 3707 Connector: 13 pins. 664 Metal film: 2.2k ohms £5% 100 VDCW 1/16W.
. 0, . | .
C616 Ceramic: 1 pF +80%/-20% 16 VDCW, temp coef +30%/-80%. I%Z&S Tantalum: 1 uF £20% 16 VDCW. J708 Connector: 5 pins. ;?(165 Metal film: 0 ohms.
C617 Tantalum: 0.33 pF +20% 35 VDCW. crio | RELAYS-------- R666
c618 Ceramic: 0.1 uF +80%/-20% 25 VDCW, temp coef +22%/- €720 Ceramic: 0.1 UF +80%/-20% 25 VDCW, temp coef +22%/- K601 Relay: sim to TAKAMIZAWA JY9H-K. R701 Metal film: 100 ohms +5% 100 VDCW 1/16W.
82%. Icr;]%z 82%. e s RESISTORS-------- thru
R703
C621 ic: %/-209 %)~ —_—
and Sogarmic: 0.1 UF +80%1-20% 25 VDCW, temp coef +223%/ cra Ceramic: 0.1 uF +80%6/-20% 25 VDCW, temp coef +22%/- R601 Metal film: 15k ohms £5% 100 VDCW 1/16W. R704 Metal film: 68k ohms +5% 100 VDCW 1/16W.
: an 820. R602 ilm: 9
€622 e727 o roos Meta: :':m' 33: O:ms 5% 100 VDCW 1/’16""‘ R705 Metal film: 100 ohms £5% 100 VDCW 1/16W.
. ilm: +50,
c623 Tantalum: 22 pF +20% 16 VDCW. o798 Ceramic: 100 pF 5% 50 VDCW, temp coef 0}30 PPM. Metal film: 68k ohms £5% 100 VDCW 1/16W. R706 Metal film: 1.0k ohms +5% 100 VDCW 1/16W.
C624 Ceramic: 0.1 pF +80%/-20% 25 VDCW, temp coef +22%/- thru R604 Metal film: 120K ohms +5% 100 VDCW 1/16W. and
ey 82%. C743 R605 Metal film: 270K ohms +5% 100 VDCW 1/16W. E;g;
C744 Ceramic: 0.1 uF +80%/-20% 25 VDCW, temp coef +22%/- . Metal film: 100 ohms +5% 100 VDCW 1/16W.
c627 Tantalum: 22 pF +20% 16 VDCW. and 82%. . P R606 Metal film: 56K ohms +5% 100 VDCW 1/16W. and
c628 Ceramic: 0.1 pF +80%/-20% 25 VDCW, temp coef +22%/- C745 R607 Metal film: 150K ohms +5% 100 VDCW 1/16W. R710
%r:sdzg 82%. C746 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. R608 Metal film: 680 ohms +5% 100 VDCW 1/16W. R718 Metal film: 4.7k ohms +5% 100 VDCW 1/16W.
€630 Tantalum: 22 UF £20% 16 VDCW C747 Ceramic: 1000 pF +10% 50 VDCW, temp coef +10%. R609 Metal film: 2.2k ohms 5% 100 VDCW 1/16W. R719 Metal film: 100k ohms 5% 100 VDCW 1/16W.
N +. "
o Canta qm.o : UF —SOO/DI e re V-DCW I C748 Ceramic: .01 UF £10% 50 VDCW, temp coef 0+10 %. R610 Metal film: 10k ohms +5% 100 VDCW 1/16W. R720 Metal film: 10k ohms +5% 100 VDCW 1/16W.
and gopemc: O-L HE a0 » temp coef +22%- C749 Ceramic: 0.1 iF +80%/-20% 25 VDCW, temp coef +22%- and, R724 Metal film: 2.7K ohms 5% 100 VDCW 1/16W.
C632 82%.
) R612 Metal film: 39k ohms +5% 100 VDCW 1/16W. R725
. C750 c - 47 pF 5% 50 VDCW, t f 0+30 % PPM. ]
€633 Tantalum: 22 uF +20% 16 VDCW. eramic: 47 p 6 emcp coe ° ;rédl 3 R726 Metal film: 1M ohms +5% 100 VDCW 1/16W.
C634 Ceramic: 0.1 pF +80%/-20% 25 VDCW, temp coef +22%/- DIODE . R729 Metal film: 0 ohms.
thru 82%. CD601 POWER Supply rectification diode: sim to SANKEN SFPM- R614 Metal film: 4.7k ohms £5% 100 VDCW 1/16W. _—
C637 d 64V, y R732 Metal film: 0 ohms.
an - R615 Metal film: 100k ohms +5% 100 VDCW 1/16W. )
C638 Ceramic: 220 pF +5% 50 VDCW, temp coef 0+30 PPM. CD602 ) R733 Metal film: 4.7K ohms #5% 100 VDCW 1/16W.
. ' o R616 Metal film: 470K ohms +5% 100 VDCW 1/16W. )
C639 Electrolytic: 47 pF +20% 25 VDCW. CD§04 Silicon fast recovery (2 diodes in series): sim to TOSHIBA ) R734 Metal film: 1.0k ohms +5% 100 VDCW 1/16W.
C640 Ceramic: 0.1 pF +80%/-20% 25 VDCW, temp coef +22%/. 2 155300 Ro17 Metal film: 3.3M ohms £10% 200 VDCW 1/10W. R735 Metal film: 4.7K ohms +5% 100 VDCW 1/16W.
oo - W ome temp ° CD605 ‘ R618 Metal film: 100k ohms 5% 100 VDCW 1/16W. L 4 * :
: CD606 Zener 900 mW 22 V: sim to HITACHI HZF22. and R736 Metal film: 6.8K ohms £5% 100 VDCW 1/16W.
. .
gr(]s(;ll Electrolytic: 22 yF +20% 16 VDCW. CD701 Silicon fast recovery (2 diodes in series):sim to TOSHIBA R619 R737 Metal film: 10k ohms +5% 100 VDCW 1/16W.
C642 tglr)u705 $302 R620 Metal film: 47K ohms 5% 100 VDCW 1/16W. g‘;li o
i R621 Metal film: 22k ohms +5% 100 VDCW 1/16W.
€643 gzel;amm. 0.1 yF +80%/-20% 25 VDCW, temp coef +22%/- CD709 Silicon fast recovery (2 diodes in series):sim to TOSHIBA ) R741 Metal film: 27k ohms +5% 100 VDCW 1/16W.
0. and S302. R622 Metal film: 56K ohms +5% 100 VDCW 1/16W. R742 . o
c644 Electrolytic: 10 F £20% 25 VDCW. CD710 ey NG Metal film: 4.7K ohms £5% 100 VDCW 1/16W.
ic: %/-209 %/-809 CD711 Silicon fast recovery (2 diodes in series):sim to TOSHIBA R743
gz:z Ceramic: 1 UF +80%/-20% 25 VDCW, temp coef +30%/-80%. hicon Y ( ) R625 Metal film: 10k Ghms £5% 100 VDCW 1/16W. R etal i 100K ohrme 569 100 VECW L10W
ic: 0, (") etal Tiim: ohms % .
c647 ceramic: 1000 pF £10% 50 VDCW, temp coef =10 %. CD712 Zener 500 mW 12 V: sim to HITACHI HZK12. R626 Metal film: 56k ohms +5% 100 VDCW 1/16W. and ’
ict 10/ - 0, 0//-
Coramic: 0.1 uF +80%/-20% 25 VDCW, temp coef +22%/- | | | FILTER R627 Metal film: 150k ohms £5% 100 VDCW 1/16W. R745
: " y R746 Metal film: 0 ohms.
C649 io: 0 CX701 EMI Filter. R628 Metal film: 100K ohms +5% 100 VDCW 1/16W.
and Electrolytic: 22 uF £20% 16 VDCW. and ;rédz 0 R748 Metal film: 10K ohms +5% 100 VDCW 1/16W.
€650 CX702 . ) R749 Metal film: 100K ohms £5% 100 VDCW 1/16W.
c651 Ceramic: 0.47 UF +80%/-20% 25 VDCW temp coef +30%/- R630 Metal film: 3.3M ohms £10% 200 VDCW 1/10W. R750 Metal film: 22k ohms #5% 100 VDCW 1/16W.
ac‘;%ds ) 800%. F601 Fuse: BA. R631 Metal film: 47k ohms 5% 100 VDCW 1/16W. and
P Tantalum: 2.2 uF £20% 16 VDCW - INTEGRATED CIRCUITS - R632 Metal film: 100K ohms +5% 100 VDCW 1/16W. R751
antalum: 2. =+ . ilm:
and H ° IC601 Audio Signal PROCESSOR. R633 Metal film: 22k ohms +5% 100 VDCW 1/16W. R753 Metal film: 10k ohms 5% 100 VDCW 1/16W.
€654 IC602 Linear; Audio Amplifier: sim to NJRC 3403AV. R634 Metal film: 1M ohms £5% 100 VDCW 1/16W. R754 Metal film: 18k ohms 5% 100 VDCW 1/16W.
gr?dss Electrolytic: 10 uF £20% 25 VDCW. ?8303 R635 Metal film: 6.8k ohms 5% 100 VDCW 1/16W. R755 Metal film: 27k ohms +5% 100 VDCW 1/16W.
. R756 Metal film: 10k ohms 5% 100 VDCW 1/16W.
€656 IC604 AF Power Amplifier: sim to NEC UPC2500H. R636 Metal film: 27k ohms +5% 100 VDCW 1/16W. thru
06(157 Ceramic: 0.047 pF 10% 16 VDCW, temp coef 10 %. 1C605 Linear; Positive Voltage Regulator: sim to NJRC I?]637 Metal film: 10k ohms +5% 100 VDCW 1/16W. R763
as NIM78LOQUA. S e e — SWITCH
1C606 Linear; Positive Voltage Regulator: sim to MOTOROLA i i
Coso Tantalum: 1 pF 20% 16 VDCW. MCT7805CT. geres R640 Metal film: 3.3k ohms +5% 100 VDCW L/16W. SWe01 Stide Switch. TRANSISTORS
2660 1C607 Linear; Positive Voltage Regulator: sim to SANYO L78MO5T. R641 Metal film: 330k ohms +5% 100 VDCW 1/16W. TR602 Transistor NPN: sim to SANYO 2SC3398
C661 Ceramic: 0.1 pF +80%/-20% 25 VDCW, temp coef +22%/- 1C608 Linear; Positive Voltage Regulator: sim to SANYO L78M09T. R642 Metal film: 10k ohms +5% 100 VDCW 1/16W. ran5fs or i Sfm ° ’
h 0 T ! K X . e y TR603 Transistor NPN: sim to NEC 2SD596.
thru 82%. 1C609 Linear; Positive Voltage Regulator: sim to NJRC R643 Metal film: 22 ohms +5% 100 VDCW 1/16W. . .
C664 NJIM78LO9UA. and TR701 Transistor PNP: sim to TOSHIBA RN2301.
IC610 Linear; Audio Amplifier: sim to NJRC 2903, R644 TR702 FET: sim to NEC 2SK1582.
ru
TR706




SYMBOL[ _ PART NO. DESCRIPTION SYMBOL] __PART NO. DESCRIPTION SYWEOL ARG, SESCRIPTION SYMBOL|[ __PART NO. DESCRIPTION
TR708 FET: sim to NEC 2SK1582. :3.0V; si
Moy simto DIODES R550 Metal film: 1.5K ohms +5% 50 VDCW. 1/16W. cos3 Zener: 3.0V sim (o HITACHI HZK3. ,
TR712 CD501 Silicon fast recovery sim to HITACHI HSU277. }Qgté ) CD4 fglgggz fast recovery (2 diodes in cathode) sim to TOSHIBA
. . thru .
s Transistor NPN: sim to TOSHIBA 25C2859. CD503 R553 Metal film: 820 ohms £59% 50 VDCW. 1/16W. ~—INTEGRATED CIRCUITS—
TR714 FILTERS R554 Metal film: 18K ohms +5% 50 VDCW. 1/16W. Ic1 Linear, Wide band amplifier: sim to NEC uPC1658G
gsgls FET: sim to SANYO 2SK1467. Zrl;gm Crystal Filter: 20.8 MHz. R556 Metal film: 10K ohms 5% 50 VDCW. 1/16W. IC2 RF Wide band amplifier: sim to NEC uPC1675G.
TR716 FL502 R557 Metal film: 5.6K ohms 5% 50 VDCW. 1/16W. IC3 Kinear, Positive Voltage Regulator: sim to NJRC
TR717 EET: sim to NEC 2SK1582. FL503 Ceramic Filter: 455 KHz. R558 Metal film: 0 ohms. COILSmmmanee
_______ CRYSTAL----- FL504 Ceramic Filter: 455 KHz. R559 Metal film: 1.2K ohms 5% 50 VDCW. 1/16W. L1 Coil: RE 2.2uH +10%
- . I 0.
X701 Crystal: 9.8304 MHz CP12A. ——-INTEGRATED CIRCUITS-- R560 Metal film: 6.8K ohms £5% 50 VDCW. 1/16W. L2 Coil RF 1 SHH +10%
IC501 Linear: IF Amplifier/Detector; sim to TOSHIBA TA31132F. R721 Metal film: 1K ohms +5% 50 VDCW. 1/16W. oil: -SHH £10%.
. )
IC502 Linear: Dual OP AMP; sim to JRC NJM3404AM. RV501 Variable: 10K ohms. L3 Coil: RF 5§F)nH +20 Aa.o
CONTROL LOGIC/IFBOARD 1C503 Linear: Positive Voltage Regulator; simtoJRC | (| | TRANSISTORS---enmemev L4 Choke Coil:330uH +10%.
NJIM78LOBUA. ) T ] L5 Coil: RF.
208 MHz IF SECTION | | T CONNECTORS-ermerer ;I;]FEUSOI N-Channel, field effect(Junction Single Gate); 2SK520. 6 Coil RE
CMF-132 J501 Connector: 5 pins. TR506 L7 Coil: RF.
thru
il -simto NEC 25C2223. |\ ~~+1 o JACKS------
SYMBOL PART NO. DESCRIPTION J503 TR507 Silicon, NPN; sim to NEC 2SC2223.
COILS TR508 Silicon, NPN; sim to HITACHI 25C2620. IPhl Connector.
and ru
"""" CAPACITORS------- L501 Coil: RF 1 pH . TR509 P3
C501 NOTE: Parts | Ceramic: 0.01uF £10% 50 VDCW temp coef 0+15%. L502 Coil: RF3.3 pH . TR510 silicon, NPN; sim to NECXN4501. | || | e RESISTORS------
€502 lrlsftggeﬁgee for | Ceramic: 27pF +15 % 50 VDCW temp coef 0+60 PPM. L504 Coil: RF . CRYSTALS R1 Metal film: 5.6K ohms +5%, 50 VDCW, 1/16W.
gﬁg“ only. Ceramic: 0.01uF +10% 50 VDCW temp coef 0£15%. L505 Coil: RF . X501 Quartz crystal: 20.345 MHz. R2 Metal film: 3.9K ohms 5%, 50 VDCW, 1/16W.
C505 i'?:gfgiztcciic?r?rv_ L506 Coil: RF . XSdSOlA Crystal Socket. R3 Metal film: 220 ohms +5%, 100 VDCW, 1/16W.
i an "
C506 for service- Ceramic: 390pF +5% 50 VDCW temp coef 0+60 PPM. L509 Coil: RF . XS501B R5 Metal film: 390 ohms +5%, 50 VDCW, 1/16W.
c507 able parts Ceramic: 82pF +5% 50 VDCW temp coef 0+60 PPM. ;ﬁél Coil: RF . R7 Metal film: 120 ohms +5%, 50 VDCW, 1/16W.
C508 Ceramic: 2pF +0.25 pF 50 VDCW temp coef 0+60 PPM. Ls12 | CAPACITORS----------- R9 Metal film: 51 ohms +5%, 50 VDCW, 1/16W.
C509 Ceramic: 0.01pF £10% 50 VDCW temp coef 0+15%. L514 Coil: RF . C1 Tantalum: 2.2 pF +20%, 20 VDCW. R10 Metal film: 0 ohms, 1/16W.
and | | AAONNECTORS . 5,
2510 CONNECTORS Ei; Metal film: 220 ohms 5%, 50 VDCW, 1/16W.
oo . .
cs11 Ceramic: 27 pF £5% 50 VDCW temp coef 0+60 PPM. P501 Connector: 20 Pins. NOISE BLANKER iy :/I:tal flm: 33SK ohmisi /No.TZOC\gEZ)glAZI,BlN/;i\éVéKC
C512 Ceramic: 22pF 5% 50 VDCW temp coef 0+60PPM. | || (| 7T RESISTOR - CFR-138 R14 M erTfl'lsmrllz}lm :’ 5%, 50 VDCW, 1/16W. .
T : +
c513 Ceramic: 2pF +0.25 pF 50 VDCW temp coef 0460 PPM. RS01 Metal film: 82 ohms £5% 100 VDCW. 1/10W. (Optional) ~1s Metal fflm' 100 °h ms ‘50/°' 0 VDO 116w,
ilm: 0 : +
515 Ceramic: 33pF £5% 50 VDCW temp coef 0+60 PPM. R502 Metal film: 2.2K ohms £5% 50 VDCW. 1/16W. nie Metal fflm' . GKO :‘S * 5:/‘ S0 Voo 116w
T : +
cs16 Ceramic: 120pF £5% 50 VDCW temp coef 0£60 PPM. o e Lok ome 2o S D Lo SYMBOL] __PART NO DESCRIPTION R17 Meta| fflml 1;50 (:1 i _50/0'50 VDCW, ’1116W '
- ) . i N
c517 Ceramic: 0.014F +10% 50 VDCW temp coef 0:+15%. R505 Metal film: 680 ohms 5% 50 VDCW. 1/16W. and etal film: 150 ohms +5%, : :
glgulg R506 Metal film: 15K ohms +5% 50 VDCW. 1/16W. c3 Ceramic: 0.01LF +10%. 50 VDCW. temp coef +15% R18
0 0. + 0, , + 0.
. R507 Metal film: 6.8K ohms +5% 50 VDCW. 1/16W. and H P R19 Metal film: 1.8K ohms +5%, 50 VDCW, 1/16W.
C520 Ceramic: 33pF +5% 50 VDCW temp coef 0+60 PPM. R508 o o ca NOTE: Parts )
c521 Ceramic: 2pF +0.25 pF 50 VDCW temp coef 0:60 PPM Metal film: 10K ohms £5% 50 VDCW. 1/16W. cs listed are for ic: 9 R20 Metal film: 2.2K ohms +5%, 50 VDCW, 1/16W.
o1 207 £025p p coef 0 : R510 Metal film: 15K ohms 5% 50 VDCW. 1/16W. reference | Coramic: 15pF £5%, S0 VDCW, temp coef 0£60PPM. R21 Metal film: 8.2K ohms +5%, 50 VDCW, 1/16W.
g:ij Ceramic: 33pF +5% 50 VDCW temp coef 0+60 PPM. R511 Metal film: 6.8K ohms +5% 50 VDCW. 1/16W. cé only. Ceramic: 0.01uF £10%, 50 VDCW, temp coef £15%. R22 Metal film: 220 ohms +5%, 50 VDCW, 1/16W.
Ceramic: 0.01pF +10% 50 VDCW temp coef 0+15%. ) - ic: ’ - ’ .
cs2 WF £10% P o R513 Metal film: 3.3K ohms 5% 50 VDCW. 1/16W. cr Refer to Serv- | Ceramic: 10pF £5pF, 50 VDCW, temp conf 0£60PPM R23 Metal film: 10K ohms 5%, 50 VDCW, 1/16W.
€525 R514 Metal film: 150K ohms 5% 50 VDCW. 1/16W. cs for service- | Ceramic: 27 pF +5%, 50 VDCW, temp coef 0+60PPM. and
C526 Ceramic: 22pF 5% 50 VDCW temp coef 0+60 PPM. R515 Metal film: 330 ohms +5% 50 VDCW. 1/16W. o) able parts Ceramic: 0.01uF +10%, 50 VDCW, temp coef +15%. .
; : - ’ . c10 . o o R25 Metal film: 560 ohms +5%, 50 VDCW, 1/16W.
C527 Ceramic: 100pF +5% 50 VDCW temp coef 060 PPM. R516 Metal film: 470 ohms +5% 50 VDCW. 1/16W. Ceramic: 1000pF +10%, 50 VDCW, temp coef +15%. R26 Metal film: 680 oh 596, 50 VDOW. 1/16W
: + : . ! . .
C528 Ceramic: 5pF +0.25 pF 50 VDCW temp coef 0+60 PPM. R517 Metal film: 220 ohms +5% 50 VDCW. 1/16W. Cll Ceramic: 0.01pF +10%, 50 VDCW, temp coef +15%. etal im- 681 ohms 5%, ! .
) : - ’ : thru R27 Metal film: 68 ohms +5%, 50 VDCW, 1/16W.
C529 Ceramic: 100pF +5% 50 VDCW temp coef 0+60 PPM. R519 Metal film: 3.9K ohms +5% 50 VDCW. 1/16W. C14 R28 Metal film: 1K oh 5% 50 VDCW. 1/16W.
. - . : etal im: ohms +5%, f .
C531 Ceramic: 0.1uF +10% 25 VDCW temp coef +15%. R520 Metal film: 100 ohms +5% 50 VDCW. 1/16W. C15 Ceramic: 4700 pF £10%, 50 VDCW, temp coef +15%. R29 m: )
C532 Ceramic: 0.01pF +10% 50 VDCW temp coef 0+15%. R521 Metal film: 10K ohms +5% 50 VDCW. 1/16W. C16 Ceramic: 470 pF +5%. 50 VDCW. temp coef 0+60PPM Metal film: 10K ohms +5%, 50 VDCW, 1/16W.
and etal film: 10K ohms £5% : : IC: 470 P 25%, »temp = : R30 Metal film: 180 ohms +5%, 50 VDCW, 1/16W.
C533 R522 Metal film: 10K ohms 5% 50 VDCW. 1/16W. c17 Ceramic: 0.1uF £10%, 25 VDCW, temp +15%. R32 Metal film: O ohms, 1/16W.
P T . . 0,
C534 Ceramic: 0.1uF +10% 25 VDCW temp coef +15%. R523 Metal film: 4.7K ohms £5% 50 VDCW. 1/16W. cis Tan‘a'l{m- 10uF £20%, 16 VDCW. R34 Metal film: 100K ohms 5%, 50 VDCW, 1/16W.
C535 Ceramic: 0.01pF +10% 50 VDCW temp coef 0£15%. R524 Metal film: 1.5K ohms +5% 50 VDCW. 1/16W. C19 Ceramic: 15pF +5%, 50 VDCW, temp coef 0+60PPM R35 Metal film: 1K ohms 5%, 50 VDCW, 1/16W.
g‘g‘jm R525 Metal film: 15K ohms 5% 50 VDCW. 1/16W. c20 Ceramic: 470pF +5%, 50 VDCW, temp coef 0+60PPM R36 Metal film: 33K ohms £5%. 50 VDCW. 1/16W.
545 Ceramic: 8pF £0.5 pF 50 VDCW temp coef 0+60 PPM. R526 Metal film: 4.7K ohms 5% 50 VDCW. 1/16W. cal Ceramic: 0.01uF +10%, 50 VDCW, temp coef £15%. R37 Metal film: 4.7K ohms +5%, 50 VDCW, 1/16W.
cs47 Ceramic: 3pF +0.25 pF 50 VDCW temp coef 0:+120 PPM. R527 Metal film: 100 ohms £5% 50 VDCW. 1/16W. c22 Ceramic: 2200pF +10%, 50 VOCW, temp coef £15% R38 Metal film: O ohms, 1/16W.
€550 Ceramic: 0.01pF +10% 50 VDCW temp coef 0+15%. R528 Metal film: 33 ohms £5% 50 VDCW. 1/16W. c23 Ceramic: 820pF £10%, 50 VDCW, temp coef +10%. R39 Metal film: 100K ohms +5%, 50 VDCW, 1/16W.
C551 Ceramic: 0.1F +10% 25 VDCW temp coef +15%. R529 Metal film: 1K ohms +5% 50 VDCW. 1/16W. ca4 Tantalum: 10uF £20%, 16 VDCW. —-TRANSISTORS---
tgglé . R530 Metal film: 1.5K ohms £5% 50 VDCW. 1/16W. C25 Ceramic: 4700pF +10%, 50 VDCW, temp coef +15%. TR1 N-channel dual gate (MOS FET) : sim to NEC 3SK132A.
R531 Metal film: 4.7K ohms +5% 50 VDCW. 1/16W. C26 Ceramic: 0.01pF +10%, 50 VDCW, temp coef +15%. ili . S
C555 Ceramic: 0.01pF £10% 50 VDCW temp coef +15%. RE32 Vetal film. 82 ohms +5 500 VDO, 1116w thru H P Iig ?:{CO”‘ Ezs' Sim ‘OI\TEES 2255/:313476314‘
etal Tiim: onms f . . .
C556 Ceramic: 0.LyiF +10% 25 VDCW temp coef +15%. _ i 30 and ficon, PNP: sim to
g‘é'ég R533 Metal film: 560 ohms +5% 50 VDCW. 1/16W. C31 Ceramic: 0.047pF +10%, 50 VDCW, temp coef +15%. TR4
C559 Ceramic: 15pF £5% 50 VDCW temp coef 0:60 PPM Rost Metal flm: 4.7 ohms 5% 50 VDCW. 1/16W. ca Ceramic: 270pF £5%, 50 VDCW, temp coef 0+60PPM. TRS Silicon, NPN: sim to NEC 25C3734.
- - = : R535 Metal film: 100 ohms +5% 50 VDCW. 1/16W. ca2 Ceramic: 27 pF +5%, 50 VDCW, temp coef 0+60PPM. TR6 silicon, PNP: sim to NEC 2SA1461.
C560 Ceramic: 0.1puF +10% 25 VDCW temp coef +15%. - h
o6l c - 1'000 ; 10% 50 VOOW t -f 15;/ R536 Metal film: 82 ohms +5% 50 VDCW. 1/16W. c43 Ceramic: 270pF +5%, 50 VDCW, temp coef 0+60PPM. ‘ﬂ;'fq
. N N )
o Ceram!c. - '!) 1_00/ 205 oo emp CC;e 1—50/ 0. R537 Metal film: 4.7K ohms £5% 50 VDCW. 1/16W. Cc44 Ceramic: 0.01uF +10%, 50 VDCW, temp coef +15%. —DELAY CIRCUITenr
. . . )
and eramic: 0.1pF £10% temp coef £15%. R538 Metal film: 5.6K ohms +5% 50 VDCW. 1/16W. Cc45 Ceramic: 0.1uF +10%, 25 VDCW, temp coef +15%. 71 Delay Line : sim to JPC SDL300-201-24SF.
C563 R539 Metal film: 100K ohms +5% 50 VDCW. 1/16W. Cc46 Tantalum: 2.2uF £20%, 20 VDCW. ’ '
C564 Elerctrolytic: 10uF +20% 16 VDCW. R540 Metal film: 22K ohms +5% 50 VDCW. 1/16W. ca7 Ceramic: 0.1pF +10%, 25 VDCW, temp coef +15%.
CSd71 Ceramic: 0.1puF +10% 25 VDCW temp coef +15%. R541 Metal film: 2.2K ohms 5% 100 VDCW. 1/16W. —eeee--DIODES--------
an "
C572 R542 Metal film: 2.2K ohms 5% 50 VDCW. 1/16W. cD1 Silicon, rectifier: sim to NEC 152838.
C573 Elerctrolytic: 10pF +20% 16 VDCW. R543 Metal film: 3.3K ohms 5% 50 VDCW. 1/16W. CcD2 Silicon, RF switching: sim to MITSUBISHI MI809.
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SCHEMATIC DIAGRAM
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ORION LOW BAND
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IN 53 UNLESS FOLLOWED BY MULTIPLIER
K OR M. CAPACITOR VALUES IN F UNLESS
FOLLOWED BY MULTIPLIER u, n OR p.
INDUCTANCE VALUES ARE IN H UNLESS
FOLLOWED BY MULTIPLIER m, u OR n.
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