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‘ DESCR"?T'ON @ Microprocessor

The System Control/Synthesizer Board (A801) for the
MLSU141/241 two way miobile FM radio, controls the
radio by providing all necessary digital processing, tones
and control functions. The logic circuitry of this board
controls channel acquisition, RF frequency selection, tone
generation and detection, timing functions and operator
interface functions. Interface functions include control
panel displays and switch panel controls, microphone
hookswitch and programming functions. The frequency
synthesizer generates the transmitter output frequency and
the receiver first mixer injection frequency. The System
Control/Synthesizer Board contains the following:

® Extei‘nal ﬁemow EPROM for the microproces-
sor : :

® The programmable personality EEPROM

¢ Transmit and receive audio processing circuitry

The System Control/Synthesizer Board {CMC-553)
mounts in the top section of the frame’ assembly as shown

in Figure 1 - System Control/Synthesizer Board Location.

System Control/Synthesizer Board CMQG-553

. provides the microprocessor, control logic and the audio
- processing for both the Transmitter circuit and the

Receiver circuit. This board also provides the synthesizer
circuit for generating operating frequencies.
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Figure 1 - System Control/Synthesizer Location {Top View)
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CIRCUIT ANALYSIS
POWER DISTRIBUTION

A continuous 13.8 Volts supply is applied to the Power
Control Circuit 1C606.

Pressing in the power-on switch energizes power relay
K501. Energizing this relay applies a switched 13.8 Volts
to 5-volt and 9-volt regulators IC101, IC207, IC501,
IC607, IC608, and IC6H10. Switched 13. 8 Volts is also ap-
plied to Audxo PA module 10551

Digital Processing

The digital processing circuitry consists of
microprocessor IC701, Octal Latch IC702, EPROM
IC703, EEPROM IC704, PIO IC705 and FlipFlop
IC707. IC703 is an 8K X 8-Bit EPROM and is used by
the microcomputer to control all radio and system func-
tions. Crystal X701 provides the time base to sequence

the microcomputer through an internal software program,

allowing it to execute the program stored in the program
memory (refer to Figure 2 - System Controi Block
Diagram).

EEPROM IC704 contains all data unique to the radio
and is referred to as the "Personality” PROM. Informa-
tion stored in the Personality PROM includes data for RF
channels and Channel Guard as well as all radic options
{e.g. carrier controi timer, etc.).

OPERATION:
Octal Latch IC702

Octal latch IC702, is used to exchange data péssing
between microprocessor IC701 and the memory and con-
trol circuits respectively.

Octal latch IC702 has the "G" input connected to the
Address Latch Enable (ALE) output of the microproces-
sor to provide a latched address interface between the
microprocessor and program memory IC703.

Reset

A reset circuit is provided to reset the microprocessor

{IC70h, PIO (IC705), and FlipFlop (IC707). The resetis : -
provided by IC609. When SW A+ falls below ap-

proximately 9-volts, IC609-3 goes high.

Microprogessor

Microprocessor IC701 directly interfaces ‘with and
controls the operation of all the digital processing circuitry.

It also interfaces with the radio and control panel func-

tions through PIO IC705. Microprocessor IC701 responds
to manual initiated functions of Push-To-Talk (PTT), fre-

SYN DATA - -

- SYN-CLOCK-
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quency selection (ADD, DELETE), MONITOR,
VOLUME and SCAN ADD and DELETE through PIO
IC705. Other functions are performed automatically by
the microprocessor.

The Microprocessor controls the operation of the
radio by performing the following major functions:

& System Tirning

® Frcquencyv Selection

® Receiver Scan (16 Channels)

e Two-Channel Priority

‘& Channel Guard Generation and Detection

® -Transmxt/Recewe Control

_® Front Panel Controls and Displays

® Audio Routing and Mute Control

'Mlcrcprocessor IC701 is sequenced through its
program by an internal 8.192 MHz oscillator controlled
by crystal X701. The microprocessor accesses its program
from EPROM IC703. Reading of the stored program at
1C703 occurs when the PSEN line of IC701 is low. The
upper eight address lines of IC701 {A8 through A15) are
stationary during this access time. The lower eight address
lines of IC701 (ADO through AD7) are captured by octal

- latch IC702 and held stationary. ALE (IC701-27) is used

to latch the lower eight address lines. The output of IC703
is then read into the data bus (ADC through AD7) of
IC701.

- The microprocessor interfaces with the microphone

Vthrcugh‘mc PTT and LOGIC HKSW. It also interfaces

with PG Progiammer through HKSW, MIC PTT, and

‘with Personality. EEPROM ICG704. The microprocessor

control signals include the following:

EA - When this enable line is Low, allows

T T the Miérécomputer 1o retrieve all in-
- structions from external memory.

RSTY .. . . Résets the Microcomputer to begin-

“ning of the software program when
switched " A+ is turned on, im-
mediately following power interrup-

T tions or with Iow battery voltage.

Data transferred to synthesxzer rep-

resenting RF frequencies.

- - Timing output to synthesizer.
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SYN LOCK A status input signal from the syn-
. thesizer to indicate frequency lock

status of VCO

RX MUTE -
off while operating in the trunked
mode during chamnel acquisition
(idle and wait mode) and when
transmitting

Delayed PTT energizes the antenna
relay. DPTT low switches off the
‘bilateral audio gates on. the System
Control/Synthesizer Board in the
transmit mode.

bpPTT -

TX ENBL low turns trangistor
TR103 on and apphes 9 volts to the
exciter.

TX ENBL -

The microprocessor monitors the
status of the switched PTT lead from
the microphone. It also receives data
on this line while the radio is being
programmed.

MIC PTT -

RD, WR - Read, Write allows the microproces-
sor to read/write data toffrom PIO

IC705 and write to FlipFlop IC707.

PSEN -
processor to read instructions from
program memory IC703.

Address Latch Enable allows the
microcomputer to hold the eight
least significant lines (ADO Through
AD7) stable by using octal latch
IC702. This is necessary when read-
ing from program memory IC703 or
reading/writing from/to PIO IC705.

ALE -

A8 - AL - Eight most significant address lines.
These lines are used to address and
aCCess Program mMemory IC703 and

- PI1O IC705
Push-To-Talk

Pressing the PTT switch on the microphone applies
a ground through J701-2 on the System Control/Syn-
thesizer Board to microprocessor IC701. The ground on
IC701-5 causes the TX ENBL output at TR709 to go low
and the RX MUTE output at IC707-9 to go high.

. Rccelver Mute turns receiver audlo

Program Sena Enable allows the

-The high output of IC705-36 is applied to the input
of inverter transistors TR716, TR718 and TR720. The
Jow output at TR720 becomes the high output DPTT
through inverter IC708. DPTT1, DPTT and DPTT are
applied- to the synthesizer, Transmitter/Receiver board
and the audio circuitry. The low output at TR718 is ap-
plied to the Transmitter/Receiver board fromj703-13 and
operates antenna relay K1i. The DPTT1 output is sup-
plied to the synthesizer circuit fo_turn the RX VCO off
and TX VCO on. Also the'low DPLL1 output at TR716
is added to the bilateral switch IC603 in the audio circuit
to change the operating mode from receive to transmit.
TX ENBL is low and through J703-12 is connected to the
Transmitter/Receiver board to apply 9 volts to the exciter
and key the transmit circuit. 5 .

Channel Select

‘When a channel is selected and the bit stream is loaded
into the synthesizer, a strobe pulse is applied to the Phase-
Lock-Loop (PLL) module to allow the synthesizer to
generate the correct RF frequency. The microprocessor
immediately begins monitoring the LOCK DETECT line
to verify that the synthesizer is "on” frequency. If the syn-
thesizer is not locked on the correct frequency, a high on
the LOCK DETECT line (JC705-11) will cause the
microprocessor to reload the synthesizer in an attempt to
fock it on frequency. If the synthesizer is locked on the
correct frequency and MIC PTT is low, the microproces-
sor applies the high to the input of inverter transistor
TR709. The low output of TR709 (TX ENBL) is con-
nected to the Transmitter/Receiver board through J703-
12 to key transmit circuit.

Monitor

. Pressing the MONI'FOR push—button apphes a low
to the microprocessor through PIO IC705-19. This low
causes the microprocessor to open the receiver so the chan-
nel can be monitored.

hannel Guard

In the encode mode, the microprocessor selects the as-
signed Channel Guard tone/code information from the
EEPROM memory for each transmit and receive channel
and generate the Channel Guard Signal. This signal is ap-
plied as Walsh Bits "1” and "2" to summing amplifier
IC604-D. These tow bits are summed together and filtered
to provide a smooth sine wave for Tone Channel Guard.

The output of IC604-D is applied to low-pass filter
{Voice Reject) HC602. This filter shunts all frequencies
above 300 Hz to ground, preventing those frequencies
from interfering with the encoded signal.
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In the decode mode, the DPTT! input to bilateral
switches IC603-B is high, changing the switches to the
receive mode. Audio and tone from VR IN at J703-11 is
applied to low-pass filter (Voice Reject) HC602 through
buffer amplifier IC604-A. This signal is filtered and only
the Channel Guard (if present) is applied to hard limiter
IC604-B. '

The square-wave output of IC604-B is connected to
transistor switch TR602 and the Channel Guard tone is
applied to the microprocessor for comparison to determine
if the Channel Guard tene is correct. If the tone is cor-
rect the microprocessor causes the RX MUTE line to go
low at IC707-9, turning the receiver audio on so that the
message can be heard in the speaker.

Carrier Control Timer

The Carrier Control Timer {CTT) is contained in
and controlled by the microcomputer. Each time the PTT
switch is activated an internal counter begins to count
down. If the counter times out, a 500 Hz tone is heard in
the speaker for five (5) seconds or until the microphone
PTT is released. The timing cycle is Programmable from
30 seconds to 7.5 minutes in 30-second increments.

Audio Circuitry

Transmit and receiver audio signals are routed
through three-stage bilateral switches IC603-C. The
switches are controlled by the RX MUTE 1 output of
microprocessor ¥C701. In the transmit mode, the RX
MUTE 1| from IC705-38 is high, TR601 turns on,
bilateral switch IC603 control lead is low, switching the
stages to the transmit mode as shown on the System Con-
trol/Synthesizer Board Schematic Diagram. When the
PTT switch is released, the switches revert back to the
normal receive mode (DPTT1 high).

Transmit Audico

Audio from the microphone at J701-3, 4 (MIC HI,
LO) is coupled through capacitor C258 and Audio Proces-
sor IG208-B and applied to a high-pass filter. The filter
output is coupled through capacitor C230 and Modula-
tion Adjust potentiometer RV201 to the next stage.

The Channel Guard tone/code (if present) from Voice
Reject Filter HC602 is coupled through bilateral switwch
IC603-A and applied to the CG TONE input of Channel
Guard Deviation Adjust potentiometer RV202. The
Channel Guard tones and audio are combined and ap-
plied to summing amplifier IC208-A.

Receive Audio

In the receive mode, the PTT input to the System
Control/Synthesizer Board goes high, switching antenna
relay to the receive mode. The RX MUTE lead remains

low, keeping the audio arplifier turned on.

If the channel being received has been programmed
for Channel Guard, the received CG tone is coupled
through bilateral switch IC603-B and summing amplifier
IC604-D to low-pass filter (Voice Rejection) FIC602, The
filtered tone output is coupled through IC604-A, limijter
IC604-B and transistor TR602 to the microprocessor.

Received audio from the receiver is applied to the
input of buffer amplifier IC601-A. The audio out from
IC601-A is applied to the volume control circuit (1C602
and IC601-D) through tone reject filter HC601, audio
gate IC603-C and audio pre-amplifier IC601-B. The
audio output from the volume control circuit is applied
through the de-emphasis network, consisting of resistors
R551 and R552 and capacitors C552 and C553, to audio
amplifier IC551 which provides up to 4-watts of audic out-
put power to 4-ohm speaker SP801, located in the front

panel.

When the radio is squelched, the Carrier Activity Sen-
sor {CAS) to the microprocessor through J703-10, goes
low. The FLIPFLOP and PIO outputs the RX MUTE
and RX MUTE 1 signals. The RX MUTE 1 signal twrns
bilateral switch IC603-C off and mutes the audio signal.
The RX MUTE signal turns transistor TR551 off and
mutes the audio signal from IC601-D.

Freguency Svnthesizer

The frequency synthesizer circuit consists of reference

" oscillator XU201, synthesizer chip 1C201, dual modulus

pre-scaler IC202, TX and RX Voltage-Controlled Oscil-
lators (VCQO's), transistors TR 206 and TR209, a loop fil-
ter and associated circuitry (refer to Figure 3 - Synthesizer
Block Diagram).
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REFERENCE OSCILLATOR:

Reference oscillator XU201 operates at a frequency
of 12.8 MHz and is temperature compensated to provide
a frequency stability of =5 PPM/x2.5PPM. Voltage for
the oscillator is supplied by 9-Volt regulator IC207 and 4-
Volt zener diode CD201. The oscillator ocutput is applied
to synthesizer chip IC201-2 (refer to Figure 4 - Synthesizer
1C201).

SYNTHESIZER:

Synthesizer IC201 consists of a programmable
reference oscillator divider {+ R), phase detector and
programmable VCO dividers (+ N, A).

When the PTT switch is pressed (transmit) or released
(receive) new frequency data is received on the clock, data
and enable lines and the synthesizer immediately begins
generating the new R frequency. This serial data deter-
mines the VGO frequency by setting the internal dividers.
The reference oscillator frequency applied to the program-
mable reference oscillator divider is divided down to some
jower frequency as indicated by the input data and applied
to the internal phase detector. The phase detector com-

pares this signal with the output of the internal program-

mable VGO dividers. The output of the programmable
VCO dividers is a function of the RF frequency which is
divided down by the dual modulus pre-scaler and the
programmable VCO dividers. When operating on the cor-
rect frequency, the inputs to the phase detector are iden-
tical and the output voltage of the phase detector is
constant. Under these conditions, the VCO is stabilized
or locked on frequency.

If the compared frequencies (phases) differ, an error
voltage is generated and applied to the VCO through the
frequency acquisition circuit, causing the Phase-Lock-
Loop (PLL) to acquire the new frequency.

The Lock Detect (LD) line provides the PLL lock
status information to the microcomputer. The LOCK
DETECT lead is negative going pulses when the PLL is
out of lock. When locked on frequency the lead is high.

Equalizer:

The equalizer consisting of IC210-A, R277, R278
and C284 receives transmit audio from Loop Med ad-
juster RV203. The output of the equalizer is summed with
the output signal from the phase-detector by adder IC210-
B» - -

osc C2 @ PROGRAMMABLE ANALOG
I R COUNTER PHASE  {({7)APDour
T ~IDETECTOR
14 BIT LATCH
$
i4 BIT '
SHIFT REGISTER
M Cont 8:;‘
DIGITAL
SWALLOW L PROGRAMMABLE] FREQ. &)FSour
F1 10——{BF STEERING
N <}‘D A COUNTER N COUNTER
47 Ao
L\ 9
ENABLE (i3 17 BIT LATCH ook
' -<9>LD
pata  (12) ' 4 DETECTOR
17 BIT SHIFT REGISTER
crock (1)

Vss Vpp Vss Voo RC-5423

- Figure 4 - Synthesizer 1C201




DC Oﬁset and High Current Buﬁers. .

DC offset buffcrs TR205, TR204 and diode CDZ04
receive the error voltage from the synithesizer and increases
this léevel by 1.8 VDC to extend the operating range of the
high current buffers. When the PLL is off frequency due
to a channel change or frequency drift, the error voltage
from the synthesizer (APD) rises or falls turning TR202
either on or off. TR202 controls the DC offset buffer
TR205. R204, CD204 and TR205 complete a high cur-
rent rapld charge or dmcharge path for 0206-0 208.

" As the error voltage decreases TR202 TR205 and
CD204 turn on completing a- discharge path for C206-
C208 through bilateral switches IC203. When the error
voltage goes positive’ TR202, TR205 and CD204 are
turned off; allowing C206-G208 to charge through R204.
1C203 is turned on for 15 milliseconds each time a chan-
nel is changed in receive or when changing from transmit
to receive. The time is 15 milliseconds when in transmit.

Loop Filter: . -

The loop filter consists of R205-R207, and C206-
C208. This filier controls the bandwidth and stability of
the synthesizer loop. Bilateral switch: IC203 is controlled
by the 15 millisecond, 9-volt channel change pulse. When
the channél change pulse is ‘present the bilatéral switch
shorts out the low pass filter greatly increasing the Ioop

bandwidth to achieve the 35 milliseconds channel acquisi-

tion time required for PSLM: The low pass filter removes
noise and other cxtraneous sxgna!s mternal o the syn-
thes1zer Chlp R -

The output of the ﬁlter is apphed to the varicaps in
the transmit and xf:ocwe VGO’s to ad)ust or correct the
VCO frequcncy : .

Recewervco - S

The Rccewer VCO comsists of 2 low noise jFET o8-

, cillator, TR206, followed by high gain buffer IC205. This

buffer prevents cxtcmal loading and improves power gain.

The  VCO is a Colpitts oscillator with the varicap
capacitors and - inductor” forming “the tank circuit.

Capacitor GV201 allows manual’ adjustment of the VGO
across the ‘frequency’ split. The varicap provides voltage
controlled frequency adjustment of about 5 MEz. The
VCO is switched on and off under control of the DPTTI
line. When the DPTT1 line is high the Reéceiver VEO is
turned on (TR207 ison). The RXi injection output is typi-
caﬂy + 4 dBm RX VCO lock timé is '15° mllhseconds

AR AT B e RS S, £ e T e Ry R 1 DS R e T

e P AP a0 o e T Ay e AT g7 e ST 0T < et B
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Transmitier YCO:

The transmitter VCO is basically the same as the
Receiver VCO. The varicap provides a voltage controlled
adjustment range of approximately 10-MHz: The EX in-
jection provides a typical output of +4 dBm. Transmit
audio'is apphed to modulation adjustment control RV201.
Deviation is set for +4.5 KHz. TX VGO iock txme is 15
tmlhseconds maximum.,

The transmit VCO is tumed on when DPTTL hnc is
low (TR210 is on, TR216 is off). :

The use of two VCO's allows rapid inde?ex‘xden’t selec-

tion of fransmit and receive frequenczes across thc frcquen-

cy spht
VCO Charactenstxcs.

The Syntheszzer has two VCO s, the fn‘:quency of
which is directly related to a control vohage generated by
‘the synthesizer circuitry and must remain within specified
limits for the synihcsme‘r to function properly. The RX
VCO typically will increase in frequency about 5 Mz
when the control voltage moves from its lower limit to its
upper limit. The TX VCO moves about 10 MHz for the
same situation. By tuning the variable capacitor in the
VCO, the same control voltage frequency spread can be
moved up or down through the full range of frequencies
that the radic operates on.

In order to maintain the selectivity, hum and noise
performance of the radio, the frequency range that the
VCO’s can be voltage tuned must be kept to a minimum.
This requires that all the available voltage range be fully
utilized. The'alignment procedure, therefore, instructs the

“user to accurately set the control voltage to the upper limit

of the voltage range at the h;ghest frequency channc}

NOTE T FEN ) : ENPENC

"Gomg too hxgh with the voltage settmg at the .
.| highest frequency channel may cause problems
| over temperature extremes as the VCO's will drift
shghﬂy Set the voltage too low and you may not
remain within the required lower voltage limitas |,
you cover the radic’s maximum two frequency
spread.

I the mquxrcd frequcncy spread is less than the max-'
_imum two frequency spread, then there are no restrictions

 on setting the lowest and highest frequencies within the re-

quu'cd voltage hmn‘s

et A B i KT I s T xS v s i
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The minimum tuning requirement of the VCO’s is
to cover the proper frequency range. For instance, to cover
450 to 460 MHz the VGO must be tunable such that at
460 Mz the control voltage is equal to the upper volt-
age limit, and at 450 MHz the voltage must be greater
than the lower limit, If the control voltage can be tuned
higher than the lower limit at 450 Mz, this simply means
that you can program channels below 450 MHz until you
finally run into the lower voltage limit. When tuning the

VCO's to a channel close to 460 MHz, the control volt-

age may not reach the upper control voltage limit. This
is normal for some radios and is due to the tolerances on
the many capacitors in the VCO. Even though it takes
very little change in capacitance to shift the VCO frequen-
cy range a few megahertz, this variation has been careful-
iy compensated for by increased tuning range for the
VCO. Therefore, if you tune to 470 MHz, you may not
achieve the maximum control voltage for all radios, but
you will always be greater than the lower voltage limit.

Feedback Buifer:

The buffered output of the RX VCO and TX VCO
are supplied to the receiver mixer and the exciter respec-
tively and to the feedback buffer. Buffering is provided by
IC204 and the output applied to dual modulus prescaler
IC202.

Dual Mocdulus Prescaler:

The dual modulus prescaler completes the PLL feed-
bhack path from the synthesizer to loop filter, to the VCO’s
and feedback buffer and then back to the synthesizer
" through the prescaler. The prescaler divides the VCO fre-
quency by 128 or 129 under control of M Cont from the
synthesizer. The output of the prescaler is applied to the
synthesizer where it is divided down to 6.25 KHz by an
internal + N, + A counter and compared in frequency and
phase with the divided down frequency from the reference
oscillator. The result of this comparison is the error volt-
age used to maintain frequency lock. The N, A counter
is controlled by data received from the microcomputer.
Depending on the operating frequency, the DC voltage at
TP201 should be within the range 3.5 and 7.5 VDG when
the PLL is locked. '

Audio Processor:

"The audio processor provides audio pre-emphasis with
amplitude limiting and post limiter filtering and a total
gain of approximately 27 dB. Approximately 30 dB gain
is provided by IC208B and ¢ dB by IC208A and -7 dB by
R248, R249.

The 9-Volt regulator IC207 powers the audic proces-
sor and applies regulated 9 volts to a voltage divider con-
sisting of R245 and R246. The +4.7 Volts output from
the voltage divider establishes the operating reference
point for operational amplifiers IC208B and IC208A.
(261 provides an AC ground at the summing input of
both operational amplifiers.

When the input signal to IC208B-6 is of a magnitude
such that the amplifier output at IC208B-7 does not ex-
ceed 5 volts pp, the amplifier provides a nominal 30 dB
gain. When the audio signal level at IC208B-7 exceeds 5
volts pp, the amplifier gain is reduced to 1. This limits
the audio amplitude at IC208B-7 to 6 volis pp.

Resistors R242, R243 and Capacitor G258 comprise
the audio pre-emphasis network that enhances the signal-
to-noise ratio. R243 and G258 control the pre-emphasis
curve below limiting. R242 and C258 control the cut-off
point for high frequency pre-emphasis.

Audio from the microphone is coupled te the audio
processor through R242 and C258.

The amplified output of IC208B is coupled through
R248, R250, R252, and R253 to a second operational
amplifier IC208A. TR215 is controlled by the DPTT1
line so that TX andio is transmitted only when the PTT
switch is pressed.

The Channel Guard tone input is applied to IC208A-
2 through GG Mod Adjust RV202, C263 and R254. The
CG tone is then combined with the microphone audio at
IC208A. IC208A provides a signal gain of approximate-
ly 4 dB.

A post limiter filter consisting of IC208A, R250-
R253, C264 and C265 provide 12 dB per octave roll-off.
R248 and G260 provide an additional 6 dB per octave
roll-off for a total of 18 dB. The output of the post imiter
filter is coupled through Mod Adjust RV201 to the trans-

- mitter VCO.

TX enable switch TR215 shorts out operational

amplifier IC208-A when the radio is in the receive mode,
The DPTT! signal is generated by the microcomputer
when the PTT switch is released and is 9 VDC in the
receive mode.

SCAN Operation:

The scan operation is controlled by the microproces-
sor, and provides for scanning any or all of up to 16 chan-
nels. The scanmed channels may be located anywhere
within the frequency band of the radic, and can include
two priority channels (P1 and P2).
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If desired, all 16 channels can be scanned with or
without priority level. When SCAN is enabled, scarming

of the selected channels starts immediately. Scan time is’

approximately 50 to 450 milliseconds per channel,
depending upon whether Channel Guard has been

programmed for a particular scan channel. If a carrier is |

not detected, the scan time is 50 milliseconds. If a carrier
is detected and Channel Guard is programmed for the
channel, the time is 200-450 milliseconds, depending upon
how close the Channel Guard tone is to the desired tone.

Typical value is 250 milliseconds.

Priority 1 (P1) and Priority 2 (P2) channels, if
present, are not part of the non-priority channel scan list
(81, 82, 83, ...} and are treated separately. If there is no
activity on any of the scanned channels, then the scan se-
quence is as shown in the following examples.

Example 1: (More than four noﬁ-pridrity channels,
i.e., six channels)

P1-P2-51-82-53-54-P1-P2-85-56-51-52-P1-P2-83-
84-585-86-P1-P2-...

Example 2: (Four or }esé non-priority channels, i.e., -

three channels)

P1-P2-81-82-83-P1-P2-81-82-83-P1-P2-81-82-83-
P1-P2-81-82-83-...

Therefore, the scan sequence is: Scan Pl and P2 if
programmed. Then scan up to four non-priority channels
before scanning P1 and P2 again. If more than 4 non-
priority channels exist, then scan will wrap around, con-
tinuously scanning four channels of the non-priority list
between each P1, P2 scan sequence. If the number of non-
priority channels is less than or equal to four, then all non-
priority channels will be scanned between each Pi, P2
scan.

As an added example, consider chanmels 1-8 to be the
scanned channels, with P1 being Channel 1 and P2 being
Channel 8. The scanning order then would be:

$1-52-83-S4-P1 -P2-85-86-51-52-P1-P2-83-54-...
765 4 183 27 61854

Since it takes approximately 50 to 450 milliseconds -

to scan each chammel, then each Priority channel is
sampled every 0.3 to 2.7 seconds and the Non-Priority

channels are sampled at least once every 0.4 to 3.6

seconds. If Channel Guard is programmed for a channel
 but no carrier is detected, the scan time for that channel
is 50 milliseconds.

SCANNING (Stopped on a Valid SCAN Channel)

. Once a carrier is detected, the Receive Channel dis-
play will light up, indicating that channel. If the channel
is a Non-Priority channel, and there are no Priority chan-
nels, then scanming is halted. If only a Priority 2 (P2)
channel is present, then it is sconned every 5 seconds if it
has Channel Guard programmed and carrier is detected,
and every second otherwise. If there is only a Priority
channel, then it is sampled every 2.5 seconds if it has
Channel Guard 1 (P1) and carrier is detected, and every
500 milliseconds otherwise. If there are P1 and P2 Priority
channels, the sample rate will vary.

In order to show the various scan conditions, the fol-
lowing conditions are used:

NOTE

The following conditions are shown while listen-
ing to a non-priority channel.

Pi And P2 Have Channel Guard
Programmed

CONDITION t:

a. No carriers detected
P1-P1-P2-P1-P1-P2-P1-P1-P2-...

th (time between samples) = 500 msec
s (time of sample) = 100 msec

Note: ts is the whole time placed in the signal
being heard.

b. Carrier on Pi detected/wrong Channel Guard

P1-P2-P2-P2-P2-P2-P1-P2-P2-P2-P2-P2-P1-
P2-... -
tb 1 second
100 msec for P2
250-500 msec for P1

@
i

¢. Carrier on P2 detected/wrong Channel Guard

_ P1-P2-P1-P1-P1-P1-P1-P1-P1-P1-P1-P2-P1-

500 milliseconds
100 milliseconds for Pi
250-500 milliseconds for P2

th

&
('
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CONDITION 2:

LBi-38428

Carrier on Pi and P2 detected/both wrong Chan-
nel Guard

P1-P1-P2-P1-P1-P2-P1-P1-PY- ...

tb = 2.5 seconds
ts = 250-500 msec

Carrier on P1 and right Channel Guard
Stop scan, display P1

Carrier on P2 and richt Channel Guard

Display P2, and scan P1
P1-Pi-P1-P1-P1-Pi-...

500 msec
100 msec

tbh =

is =

Carrier on P2 with right Channel Guard. car-
rier/wrong Channel Guard Pt

Pi-P1-P1-P1-Pl-...

th

is

2.5 seconds
250-500 msec

Priority 1 Has Channel Guard
. Programmed, PRI 2 Does Not

No carriers detected -
Pi-Pi-P2-P1-P1-P2-Pi-Pi-P2-...

500 msec
100 msec

tb (time between samples) =
ts  (time of sample) =

Carrier on Pl detected/wrong Channel Guard

Pi-P2-P2-P2-P2-P2-Pi-P2-P2-P2-P2-P2-Pi-
P2-...

1 second
100 msee for P2
250-500 msec for P1

tb =
8 =

Carrier on P1 detected/right Channel Guard
Stop on P1, stop scan

Carrier on P2

Stop on P2, scan Pi

P1-P1-P1-Pi-...

- tb
s

500 msec
100 msec

e. h 'Carrier on P2 and P} with wrong Chanﬁel Guard
on P1 . e L

Stop on P2, scan P1 .
P1-P1-P1-P1-P1-Pi-...

th
s

2.5 seconds .
250-500 msec

CONDITION-3: P2 Has Channel Guard, Pl Does

Not

a. No carriers detected

Pi-P1-P2-P1-P1-P2-Pi-P1-P2-...

» 500 msec
100 msec

tb {time between samples)
ts (time of sample)

b. QCarrier on P2 detected/wrong Channel Guard

P1-P2-P1-P1-P1-P{-P1-P1-P1-P1-P1-P2-P1-

500 mﬁliseconds
100 milliseconds for Pi
250-500 milliseconds for P2

tb
s

c. Carrier on P2 detected/right Channel Guard
Stop on P2, scan P1
. P1-P1-P1-P1-Pi-Pi-..

th =
8 =

500 msec
100 msec

d. Carrier on P1 detected
Stop on Pi, sidp scan
Condition 4: P1 and P2 With No Channel Guard
a No carriers detected
P1-P1-P2-P1-P1-P2-P1-P1-P2-...

500 msec
160 msec

th (time between samples) =
ts (time of sample =

12
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L

b. Carrieron P2
Display P2, scan P1
P1-P1-P1-P1-P1-P1-...

tbh = 500 msec
ts = 100 msec

c. LQarrieron Pl
Stop on P1, stop scan

Hang Time

If the carrier on a Non-Priority channel disappears
before a carrier is detected on a Prierity channel, then a
5-second hang time is applied before Nen-Priority scan-
ning is resumed. However, during this time the Priority
channels are still being sampled. The hang time is
provided to prevent fades from causing big gaps in the
audioc signals. The transmitter may be keyed at any time
during the hang time. The hang time is restarted when
the ransmitter is unkeyed,

If a carrier (or Channel Guard tone if programmed)
is detected on a Priority channel during the sample period,
then the channel is immediately awitched to the Priority
channel, and either the PRI-1 or PRI-2 indicator will turn

on. If the carrier is on Priority 1 channel, scamning is

stopped until the carrier goes away (plus the five second
hang time). If the carrier is on the P2 channel, then P1 is
still sampled every 500 milliseconds if no Channel Guard,
and every 2.5 scconds if Channel Guard is programmed.
If there is no P1 channel, then scanning is stopped until
the carrier disappears (+5 seconds). Once a carrier is
detected on the P1 channel, the channel is switched to
Priority 1 regardless of what is being received on another
channel (Non-Priority or P2).

Other Characteristics:

When the microphone iz removed from the
hookswitch, scanning will stop and revert to the Pre~Scan
selected channel if the scan has not stopped on any chan-
nel. The scan light will blink. Transmit (if a valid TX fre-
quency is programmed) is possible on the pre-scan channel
while off-hook. The channels can be changed during this
mode, but when the microphone is returned to the
hookswitch, hang time occurs on the pre-scan selected
channel.

If a channel has been detected and the radio is hang-
ing on this channel, then scanning stops and the radio will
sit on the received scan channel until the microphone is
placed on the hookswitch or scan is disabled by pressing
the SCAN burton. If the microphone is veplaced on the
hookswitch scanning will resume five seconds later. Chan-
nel changes are allowed until the microphone is replaced
in the hookswitch. When scan is disabled, the radio
automatically reverts to the Pre-scan selected channel,

When the PIT is pressed, the channel that the scan
was hanging on when the microphone was removed from
the hookswitch will be the transmit channel, This is the
displayed channel. If the PTT is pressed while on-hook
and in SCAN, the transmitter is disabled until scan stops

on a valid channel or scan is disabled.

Once stopped on a channel and the microphone
removed from the hookswitch, the Channe] Guard decode
function is disabled until the microphone is remurned to
the hookawitch.

When in the scan mode and the channel display blinks
while displaying a channel number, this indicates that one
of the scan channels is not locking on frequency (not
properly prograramed, radio not properly aligned, ete.).
Slowly stepping through the channels with scan disabled
will reveal the bad channel because the channel display
will blink on the bad channel only.

ERICSSON Z | B

Ericsson GE Mobile Gommunications Inc.
app . Mountain View Road « Lynchburg, Virginia 24502
: |
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HORO2 BLA/ CMFDIOLEY Filter: aim to HORATA REFDLIGS. RiLY BLE/SREMGOSO0E | Wetw]l Filme 2.49K obms 21N, 180 YHOW, 1/10 w.. 141 BLA/SRIALD258L Metal £5tw: O olwm +¥%. 200 ¥OOR, 1S10 w..
e ri2e FIASREMGOID2Z | Meta) L1l 931 chaw 2%, 300 YDOW, 1/10 w,. 748 BIS/SADRCOZ44S | Weta) Ellm; 10K otwe £5%, J00 YOOW, 1/10 w..
. - W, .- .. RINGUITE » ~ » = » - «
21 BAY/SCHALUN065 | Tantslulm:  B.47 uf, 310%, 35 ¥DOW, IXNTRCRATED CIRCUITE 422 BLASSEEAGOINA | Hetal 10w/ 1.5K abma £IA, 100 YDOH, 1/10 w.. | BLY/SRVASOO3YE | ¥Yariwhie: 10K o +3ON, L/10 v,
CEh2 B9/ SCAADOLFOL f;;:nss:: ¢.060 wF. 310%, 2% VOCH, Teow voef T80l RLYSPAAROISZE | Limear, quad OF dap: afw £o NRC UFCES20D. Yaze FLSFSREAGOI Hatal filmé 1x s, 109 L 330w,
- tesoz | ms/soanzoosay | Migital, 3-Champel ansleg Multiplexwe sim 50 e mm e e o SRANFIATORS -~ -~ o v s -
fo3 | MyECAMDNIZYY | cevsmie: 0.1 uF, KON, 25 VKN, Tesp cowf $15N. HOTOROLA WELADSLNE . MAS | BMSHMGIRAE | wata) £Llw) IR cbme 458, 106 VI, 1A V.. mets | mia/stoancuoor | milicon, WML mim te SANYO 2RC33WE.
[ BLY/SCAMIDIYZS | Cevmmic: 0.047 WP, +60%, ~20%, 50 VXN, Pewp pI1 1) BIS/EDAAIOLES | Dipital, Milabernl Bwitch; wiw to MOLAOGEBS. 27 BLY/SRURG02482 | mata) Silwl 28K akes $58, 10D VIR, 1/10 u., ;:ga
seet 120%. aN, 10604 W19/ EDANAMNIZE | lanenr, Quad DF Awp!  aim tu NEG TROABRGE. R2E BLO/SEDACOZA5S | Metal Eilmi 270K ohws $5%, 180 YhoM, L/10 w.,
[+ -1 BRI SCARDULRAY cersmic: 0.1 uf, 3I0%, 25 YDOW, T eoel 2% TREOL B4/ SPBARONOSA $ilicon, WP  aim to RRC ZRRSSE.
v : 0.1 o, 3iew, . Temp an. o6 N8/ SOARICOGAN m?uu. Dkl Bekype FlipeFIip: yim to HOTORDLA RE2y BLSERIAROIZSA | Metwl Filmi 91K sbae $5%, 10O ¥OOK, 1/10 w.. et s U o et .
' f TCALO0! ok, H o RARY .
f:g‘ BL/IEEACOOSLD | Tabtalum: 10 uF. $l0W, 16 VDOH. eI ARCTE LIEE BLYSRAADLEEY | Caxben f£ilm: 17K olms £5%, 300 VDOH, A4 w.
DAARDAD: Li: B At i 1at to ™Yl 118/ STRAROOBES Bilicon, M*1  Aim to NEC 2ERS24,
ceor R 7| Linear, pasdiive voltaye segulaton xiw #izs | sisysweacozasy | Meta) £idm: 14K obms $5%, 100 VDOW, 1/10 w.. Dorsrenzonoon . e
. *RTH FROAZOM 3 licon 1 aim go SANYQ 23C3I%K.
| M/SEAADORIST | Cermmic: 400 PP, 2104 50 YOOH, femp eyef 3lSH. 10600 | BUa/50AMIGOI0S | Linwar, peastive voltage regwlatar: aim to 637 | PLY/SRRACOZACE | Hotwl film: Q0K shms 5. 200 VDOW, 210 w.. ’ o2
(3 1] B SCEHGULOEY TEDLALub:  0.47 wF, $10%, 35 VEOM. HOBORDLA HOUYR0SCY. 2633 BLS/ SROMID 2471 Hetal £ilmd 470 ohaw +5%, 100 VDOW, R/10 w.. TR0 sy 008 Biliooh, PRY: aim ca WEC 2ERC2
s ; 04 BLNITCREO0007 | Gilicen, KRN siw to SANTO 28G3I8G,
2611 BL5/5CAADOLOTE f;;‘mf;“a.. . vBY, ~30%. 25 VDEH, Temp voef sagbg 214/ SOUAOTTES ﬂg;:{hvfouag- Detaoter; s¢m to FUITYSY . - 204s | metad es3mr 10K 234, 100 YROM, LAAD w.. m“ o =7 b
. . w708
cd12 B19/50AADO12AT Getamic: 0.1 oF, s1bk, ¥5 VIOH, Penp voet 315%. j{i 1] 315/ 5DAAIOLSOS m,rg:z;qfoupgc regnlator:  sim to RE3S FLUS SRDMGLD 2406 Hetal £laz  HIK obms 5%, 100 ¥ROR 1710 w., w10 2Lo/ERABIROSS Silioon, BXE  im ta NIC DNBEN.
. mnsemasrres | Fisctrolyiies 33 ur, 420v, 35 vDoW Re6 RLS/SADACURAED | Metal EXEmt 33K obws $6%. 106 YOO, 1/10 u,.
Frae PR ) 1ol WIH/SOOEXRGAN04 | pigyitsl, Micrscoatrsller: sim to NATRA WARRIS 2837 187 2138 | nesal - " N 0 ¥RTLL RLY/SCAZ0eR0T | Rilicon, WEN: w0 BMFTO 23C33Ss,
able MLA/SAADOLOTS | Cebamic: 0.1 aF, +30&, -, IS VDO, Temp voef #8032, L] IW Wil filmi 4K whme 5%, 100 YOO, A/10 w., §§$§1
1300, ~BON. 1ev02 vi/somnanorss [ Digita), ootal Tramsoerent Gateh: siw 1o L ALS/ER0MOZALY | Meral E{lmi 100 cbws :5%. 100 ¥DOM, 1710 #., ot pasyss so | m‘" - o NEC 268
. ‘DO Bon, A 1] .
cets NIS/SCEACOO0TES | Elestuolyiive 47 uf, 4708, 16 VACK. HOTCROLA HOTARCITSE r639 ANS/ANCO248T | Metal Eilmi 120K obms s¥V. 100 VDOH, 2/12 w,. '
231 BLg/SEARDOLTTE a;;:-w; o 30N, 20k, I5 VDRN, Tewp coef 103 BLA/SUDATOOIEE | Digital, EFROM; sim to AMD MMITOGA-23000. mu ™ie RLOYSTRARG055 | 84dicon, PHES  aiw to NEC 280624.
4 ~BO\, <
’ toves o4 . N fon . 120 S14/5TCALo000T | a4ld [ to FMED 2BCHIN,
3'3?1 0. FI R/ EDORYOGSAN wizal, EEPRON: afm to X1 Y204 641 sy pe5s | Metal £3imt 120k ohes 13A. 200 YOON, 1718wy, ™ H col, owe o
1708 WA/ EDBAGIUIP4 | Bigital, P10 aim b AN ~204, '
. s1a/soEAmnETS | Elwstrolptic: 47 Fs 2306, 16 Yoo g etk aim to GKY MKEUCHA-20S Rész BLS/SRDAGO2463 | Weta) Bilms SEDK chae £S%, 100 VDON, 1/30 w,. Ao CRUMALE cmv et e e
ol ¥ » xAeY, . . Y06 RLASSODAYO0SSS | Digital, AGR to n-Gegwent Decuder/briver; 4im te )
6Ly PIS/SCAND0LETS | ceramior 0.1 uP, HMON, <30N. 25 VDOM, Teap oet NITRCHE NOYALE4TE. kédd A29/5XDRC02587 | Meba) Filw: 20K orws 258, ABD VDOw, 1720 .. X1 B/ Eauaantnl? | Owartx oryseal: Ped, 197 Wi,
+30A, ~RO%. 1197 R4/ SBAAIDOGRS N.gi;:l, ruk) d-erpe Plip-Flop: aim Lo MOTOROLR Lal) MITERDACO244F | Metal filmr 1K obma 35%, 100 VXN, 1/30 w.. XF1-1 | NYSRID0OIL | Crystal Boovket.
- V4R
cen BL5/5CTACO0SNS | TARTAIaM: 0,32 WP, 1O, 35 VDOR. HOTLHCIE xées BIN/BNDACOZ445 | Metal filmi 10K obme 1%, 10U VIOR, 310 w.. %7012
o832 BLasCERnsaYss | Blectvalytaer 23 WP, $I08. 18 voou. 10108 | mAS/SPEAPRAILY | Digita), Mex Ioverter; sim te EITACED NRT4GEP. m‘
e6s | muasscannconsy | cecamic: 106 o, 210N, 50 VDCH. Temp eneb 1M, IGBT03 ) MAS/SIINBO002E | IS gacket: 28 pia. Kiar | BIS/ANDACO2459 | Metal filmi 140K ches £5%. 308 VOOK. 1710 w..
e Bho/5cEAD00785 | Bleewymlpuae: 47 wh. g70M, 16 Vpew. 10804 | AIS/I2INR0001Y | IC ecket: B pina. [ BLI/ENINCOZ4ST | Metal film 2IK ochmw 138, 100 YDOW, 1710 w,.
eeas AT ey h U 1% 208, 25 VOGH. Tewr coet : e e e ANER o~ m e e réds BLNSADMCDZAIE | Meta) filmt 270K ohms g5A, 100 VDOW, 1710 w..
ﬂg‘ stoyscarooonss | covawice 100 pr, siov. o oo, cant £154. mx MAB/EIMMOLDT | Doomector: 3 piza. ::::. BIASIACOT4E | Metal filw 0K chow s8N, 100 VDON, L/1D ..
L3 H
i 602 w552 .
et MLS/SCAADO20TS | Corwmin: 0.1 wE, 483, c20\, 25 VDOM, Tewe towf oL WS/IITM0TN | Counestox: b pinz. Reaz FLNSEDUDLE | Metul £Slw 1K ot 33K, 300 VOOR, 1/10 ..
iy 4308, ~EON. o2 213/5Mag00187 | Stemector: 24 ping. ®657 BINSRIMCOZA4E | Metel Silws AKX ches 358, 100 ¥DCR, 1/16 w.,
oz Aia/seanzo0as2 | Eeremio: 27 pr, 15V, 50 vECH, Tewp ot $ISN, 703 RLA/EDINEH0240 | Govsector: 16 pica. ®0 BLO/SKORCOZAET | Metad £idmi 100 olbmx $58, 10D VDOR, 110 w..
g;g, . FTo4 ALSEINA028Y | Scapextor: 5 pins, =y BLE/SKONCODAAS | Meted Eilmi 10K ohma $5%, 100 YOO, 1/10 w,,
T4 Basyscannn1ons | cerwmics 0.1 ue, samy, -20%, 28 voow, et e e S e 03 BN/ SROACCTAAT | Metal Filws 100 chee £5%, 100 VBOW, 1/10 w.,
30, . - R4 BIS/SEDACO2445 | metal £ilwa 10K abwe $5%, 100 VDKN, 1710 w,,
s ALEEATOIOAS | Tantalum: 2.2 uP, 3108, 35 YEGR. Tone et 415V, Lewy RLY/SLEMM0AS99 | Croke Cofl 20 uA. oy
E;;I_: AWICADOORES | Cexmmig: A6 gF. 10%, 50 VOOR, Tesp coef f15%, B T T T T T S *hos BIWMDRCO2EEL | Hetal £ilmi 2.2K shws £5%. 100 ¥DON, L/10 w,.
I FeoL K5/ SIGMN00012 | Short plugt 7 pine. 10 BAS/SRIANGO24AE | Metul Eflm 10K ohmg $5%, 180 VBOW, 1/i0 w..
732 MI/ECRRROLELT | FICCTLOITRAGT IR0 WE. 120V, L6 VDOV Ert R ELS/SRTACUZ45L | Meta) £1lw 22K olws 25V, 100 VDOW, 1710 Wl
g;:: AW HCANDODAZY Qevamac: M0 pF, A10M, 50 VDO, Temp coef +15N, RN12 BLYSEDAOY244S Metal filml 10K ohws #£5%, 100 VDOM, 1710 .,
L BPORE » m = = & o« ow oy
Lt weos aasy I hiad * ’713 BAWIRDACOZAEL | Metal Eilar 2.2% ohww 5%, 100 VOOW, 1733 w..
" . SRDACD (3 LI EH . . e
e LIS SCAADILOTE | Cotmmics 0-1 ¥Fs <BOL. <20 25 VEOR. Yems soet W LOMK sl 23k 100 WON. 2720 w x4 SLYSRPACOZALS | Metal 41wt LOK ohns £5%, 100 ¥DOW, /40 w..
. . j1-:0 3 B8/ SREACHIL 46 Hetal Film: AKX olymy A8%, 100 vpou, /10 v,
s MY IRBASBZAAT | Hetal Tiimd 100 ome #5%, lbo ¥DCH, L/10 w.,
e m e cnn o DIGHE ~ - o m e b RIn/SRIRC024% | Mutal film: 47K chea A%A, 100 VRON, 3718 w.. ey
D8RO R1/STXADOCIZ0 | $ilzren, fazt vevavery [2 diddes ua Zecies):  fim Ko BIS/ERRICORMED | Metal tilm: 70R mwa 35%. 107 WBH, At w., M3 ALWERDACOZAME | Netal £ilmi 10X obms 35V, 100 ¥DCH, 1710 w.,
o TORHIEL 185228, ®eos BAN/SADRCO2ATH | Hetal falm:  22% ohes 5%, 100 VECH, 1100 w.. :‘;;gg :
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
System Control CMN-553-1
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PARTS LIST
W

LBI-38428

PARTS LIST
BYNTHREIZER SECTTION
LS {UAr}
CHC-553-2
3808 1
SYMBOL | GE PART NO. DESCRIPTION
BLY/CHC-P53A5 {405-420 Hia SPEM)
B19/CHC-55385 {450~470 Kis SFPI;;"
BLOfCU~55382 (450~470 KEr 2.5 }
———————— o~ CABACIEORE = =~ v - 7w~ = n
::gl. BL%/5CAADOLL3Y Cexamic:  C.047 uf 1I0%, 25 VDOW.
o302
<203 B19/5CEARDLEA2Y Blestrolyvia: AT wh 2208, 16 VDOW.
w04 BLO/50RARGLBY Eleatrolytie: 47 u¥ :X0%, 16 YhOM.
oans BLY/SCAABULLIY Ceramiet 0.047 uF 2108, 25 VOOW.
w206 B19/ SCRAMICGEDR Hotallized plastiu: 0.047 ul 13%, 50 VDOW,
o0 B19/5CRARD0TTS Hetallized plastic: 1 wP +5%, 50 YROW.
cHs BL3/SCRAAIOELY Hotaklired plastior 0.1 ub 5%, 50 VDOW.
o209 BL9/SCAADOOS39 | Coramia: 100 p 35%, 50 YDOW, Yemp opef 0£30
TN
20 BLY/5CAADOLDES Ceramiat B30 pF 15%, 50 VIOW, Yemp ceef +380 fe
~1000 PRM.
¢211 BLY/SCARBOORTE Cermwict 1000 pF £10%, 50 VYDOW. Temp coof E15S,
qalz BL9750ARDIL13L Caramic: 0.0G47 uk £10%, 25 VROW,
sﬁu B1Y/SCAADOOE3S Ceramdal 1000 pF rl0A, 50 VOON, Temp coef +15%.
ru
oY
o219 BL5/5CAADDASGR Termpdet 12 pit 15%, 50 ¥hOW, Yeng ccef 0430 PPH.
©220 B19/SCRADIO961 fdoremiol 4 pE £0.28 pB, 50 YDON, Pemp coef 0440
. PR, (Used in AS),
c220 BL9/SCANDOOI49 Coramio: P p¥ £0.25 pF, 50 VDON, Temp coef 0£30
: PPH.  {Used in BS,BR).
22l Bl3/5CANIOO953 Ceramic: 18 pF £0.5 pF', 50 VOOW, Temp ooef 0430
BPM.
G222 BLO/GEAATIONBIR | Coremic: KOO0 pk £10%, 50 VDCW, Tump coef 188,
C223 B9/ SCAADOOSSS garmm 5 pff £0,25 pP, 50 VDCH, Temp coef 0430
P
©224
¢228 B19/5CAADON 06 Cerzmicg 0.75 o £0.25 pF, 50 VOOH, Tewp owef
0430 PEBH.
2:25 B19/5CARDI04 38 Goramic: 1900 pF $10%, 50 VDOW, Temp coef 18K,
to )
©22s .
£230 Bl /SCEARGLIZY Rlesteolykiat 100 u¥ 3208, 16 ypCW,
23], BLY/SCAADOOAS? Cocanic: 1 pP 30,08 pP, 50 VDOW, Tomp conf 0430
) PP,  (Used in AB).
c232 BLY/SCAADORES2 Ceramio: 1 pP 30,35 pP. 50 VDCH, Temp coef 0830
PPH.
233 BL19/SERADAO 46 Caramigz: 2200 nF #10%, 50 VOOW, Remp cosf 3154,
©a3s H13/5CARDOOS6E | Caramior 12 P 15%, 50 YOCW. Yemp coef 0130 PRY.
(Oaed iu AS).
238 Bl9/5CARDOOSSS | Ceemwdcr 10 pF +0.5 pP, 50 VDOH, Teop coaf 0430
PPN, {Used in BS, 82},
236 Rla/5EARDMIS T2 Coramic: 1 pF 20,23 pPF, 3 ¥VIKH, Tewp coel 0130
PP, (Usad in AS).
a7 Al5/SCARDUG IS0 Corumica: 15 pF #5%. SO0 YOOW, Temb coaf 0130 PRY,
{Used in RS},
€237 B13/3CANDALY53 Ceramic: 10 pF 40.5 pF. 30 YDCH. Tomp cpef 0230
TR, (Used in BS,A2).
G‘ﬁ!’ Rl3/5CARDOOETE Qeremicr 1000 p¥ +10%, 50 VDON, Temp ooof plFM.
[
¢339 .
C240 us&smamsss Cerapie: 5 pP 20,25 pr, 50 VDOW. Yemp coef 0430
and PEH.
G241
€242 B1/SCANDGODYE Carsmic! 0.75 pt' +0,35 pF, 50 VDCH, Tewp coef
0530 PPM.

SYMBOL | (GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION ; SYMBOL | GE PART NO. FESCRIPTION
E::é P19/ ECARBOOELE fargmic: 1080 pF r10%. 50 VICH, Temy coef 215%. 10202 B19/SPOATO0208 Prescaler: sim to FOITTSU MBSOLP. 3 w247 B19/SRDACD24TA Meta]l Erlm:  2.5K ohms ¥5%, 200 VDOW, 1/10 w.
245 10103 B19/SDAMIGH629 Eéﬁ;ﬂér:"'t"“ mwiteh: xim to m“"'—;‘v R243 BLY/SRDACG2456 | Matal film: 330X ahme 5%, 160 ¥hOW. L/10 .

v #19/5cEAANLEL | Electrolytic: 1w £20%, 50 ¥DOW. 1t
GRA i x ‘ — B8/ 0284 | HE wida-band smplitisr; sim to WEG UBCLS7SG, R4 B1S/SRDMNZ44T | Hetal filmt 100 chma #5R, 10D ¥YOOW, L/16 w,
1% B1y/ECEACO0SES | Tuntalum: 22 uf $193, L6 VDGH. %Es R245 BLSfSRUMCOZATA | Hetal Bilm:  4,7K ohes £5%, 100 YOCR. 1/16 w.
€249 B19/SCLARDINZA Rlectrolybiz: 470 uF +20%, 16 VDOW. . .
/ * 10207 | B15/50aAR00021 | Linewr. Pomitive Voltage Regulscar; sim to s BAS/SROBCO2MED | Matal falm £.6K ohwx $5%, 100 vDCH. 1/30 .
©25), E19/ACAARODAAR Gyramic: 1000 pF 1104, 30 YDCW, Tewp coe=f 2154, HATBUERITA AMaS41, K48 RLI/SRDAGN2472 Hetal £ilm: 1,2% obms $5%, 200 ¥DOM. 1/10 w.
=11 AL9/5CAADOLIAL | Ceramder  0.047 uF pl0%, 25 VROW. 108 BLE/SCAMNGO3GS | ninesr, Dual OF Mwp;  aim to New JRC WIHASSGNM. w28 BES/SRDAMO244E | Metal £ilmi 1K vhee £5%, 10O ¥DOW, 1710 .
0257 B19/5CFAAOLSE2 Bleatvalytiat 47 ul £20%. 16 VOOW. IC20% B19/SDAAMIOLES RF wide-bend applifier; sim to NEC m:mssl;ic. 250 215/ 5RDBC02 442 Hetal #ilas 18X oham £5%, 100 vOCW, 1/10 w.
o259 819/ SCRAAOUIATY Pylyoster: &.01 oF +3%, 50 VPGH. 10210 19/ 500ANGABT Linear. Dual OF Bep; sim to MITSUBIANY Hﬁ??ﬁr‘r. R251 219/ SROACO2457 Hetawl £ilm: 27K ohwa #5%, 100 YDOW, 1710 w.
|
[ur L] RL9/ 5CRAANLBE2 Elactrolyticr AT w £204. 15 VDOR, I, oo H252 BL9/5ROME02445 Ketal £ilmi 10X chmy $5%, 100 vEBOW, 1710 w.
azee BL9YSCRANIDELY | Metallixed plastic: 0.1 wF £B%, 50 VOGN, J—— Pp———— tor, ke ®253 BLO/SRORC02493 | Metal film: 1.ZK obms 258, 100 voow, 1710 w.
f:r138 815/ SCEAMGLO82 Elastrelybict A7 up 230%, 15 VOOR. | R84 BLYSSRDACO2444 | Mesal £ilmy  BeX ohws 5%, 100 YDOW, 1/10 w.
tﬁz BLO/SCERAOLA6Y | Electralytic: 10 wp 1208, 25 VDOW, A R255 BLO/SROACI4AE | Metal film: 10K chems 55%, 100 YDOH. 1/30 w,
©263 L0 WoysLeAc0929 | choke Collr 0.22 w 310w, R256 Blg/saunco2482 | Hetal filmi 33K ehoes £5%, 100 VDO, /20 W,
o264 B18/5CRAMIOSET | Polyester: 0.0) uP 155, 50 VHCH. 2wz BIS/GLALDIOLIY | fail. R¥,  (Ued dn A5). ; R257 RLO7SRIMCD2442 | Meus) Hilmt  LOOK ohms 35%, 100 VDOR, 110 w,
468 B19/SCRARDDSRY rolysater: LOO0 pF +5%, 50 VDOW. L202 B8/ SLALINOGST #0i), RE. (Used in BY., B2). | RIED BL9/ERDACAZ 445 Hetal Eilmi 10K chwe 5%, 100 vOOWH, 1730 w,
C26F 1.3/ SCAAOGE53 Ceramig: 3 pF 40,25 pF. 50 VIOW, Yemp coef 0330 :,:g»l B13y BLCACON 929 chole Coils 0.22 ul £10%. J %1
PPN, !
267 BIA/¥CARDOOBIE | cexmmic: 1000 P 410%, 50 VROW, Tesp woaf #1SW. 1298 i Rz ELS/SRUMAZ4EL | Hetal filmr 27K chws 5%, 100 VDGR, 1/10 .
s L20% PAS/GLALDOOLLY | Call, RN, (Used in 35). R2s3 BIS/BRUNGO2582 | Morad filai 62 ohee $5%, 100 vDOW, 1/40 .
1205 PLO/GLALDOODSS | Casl, B¥, (Used in B6. 520, ad
(3] B19/50ARDUORIS | Cevamic: lOD0 pF 410%, 5O VOOW, Yemp cesf #15%.
é;\;g 1208 A18/SLCRE0092S | choke Colls 0.22 uB $10%. #2685 BLY/SRDEC0247L | Meval £ilm: 470 obms 453, 100 VBCW, 1/40 #,
v282 BIS/SGRADOO9T4 | coramic: 390 pE 35K, 5O VKK, Tewp coef 0430 b BLS/BLAFDOLAAL | Goil. XX R266 BL/SRDACOZ487 | Meral {flmi 68 ahwg 3%, 100 vt L/10 w.
FRM. L2 BLY/SLALMBOLE | coll, BE. ! R288 B19/5RDACO2471 | Nezal £ilme 470 chmy £5%, 108 VDOH, 1710 w.
cza3 815/ 508000982 Tantwlumi 1 wb plok, 35 YORR. ;e e m v e e y8I T L . R270 ms'{snmu?o Neral £ilm: 320 chma £5%, 100 ¥DEW, 1/10 w,
c284 B19/9CRAADNE3E | Metallized plamtiar 0.47 uf 5%, 50 VBCH. / . ;
w201 BL9/5RDACOZ4G5 | Mevel Dilm: 22 obwe £5%, 100 VDGR, 1110 ¥, xm BLO/SEORCOZASE | Metal filmt 1% chws 454, 100 WooN, 1710 w.
ms BL9/5CEAAOLB2T | Mleetrelytic: 100 uF £20%, 16 Vio. w20t Mo/ SRIAACLAB0 | Carbom fXimi 330 o A5V 300 DN, 1740 R272 BIS/SRBACO2470 | Metal filmy 330 obme 3%, JOO VDOK, 1710 w.
cras ;
K EL9/5ANARD243% | Matal E3lm: 150K obms $5%, 100 YDOW, Ef10°w. a2 ELB/SRPACOZ445 | Metal Filmi 20X obms 138, L6 VOSH, L7LG W,
o8y B19/SCAADIN 262 ggm« 6 pF £0.5 pf, 50 YDCOW, Yemp Coef 0530 X206 a8/ 2458 | Ketel gilme 6.0 5%, 100 ”w"_ RaTY B19/5RDRCOI45S | Hetal film} 150K oheas x5%, 100 VDO, L/10 w.
o8 BLo/scaapoosss | Corante: 3 ¥ 10,25 pR, 50 YOOW. Sewp cock 0330 B20Y BLS/SRUADZ462 | Metal Eilm: 2.3K shima 25N, 100 VOOW, L/10,#. RITE B16/SHOACOZAEL | Metal filmi 1N s 453, 100 YBCN. L/10 W.
PR, (ta n RE). 205 219758 2433 otal filmr 220K 1Bk, 100 VBCN, 1710'#. ms B19/ SRDACOZASL Metal filmi  2.2K obma £5%, 100 YOOW, 1710 w.
a2 BLY/5CAADOOT4S Soramiol 2 {l 1035 pr, 50 VDCR, Temp cuef 0+320 N R2A0
P, (Uaed in D5.B2), ®210 AL/ EROACO243E | Metal £ilmr 47K obms iS4, 100 VDOW, 1/10 w.
czas | Mi9/3canno0ssn | ceramius 6 oP £0.5 pP. 50 VDOR, Temp oef A30 . BLY/SRUACD470 | Mebal £ilmi 130 obws £5%. 100 YDOW, L/M0 . Rast BUS/SRUACEI4AT | Metal £llwi 100 cbma 4%, 280 VDOH, 1710 w.
FEH, (Usad in A6}, Ra82 BLE/SRONCOZ449 | Hetal filmi 100K ohms 54, 100 YDOW, L/10 W,
241 B13/SCAADO0S3R Geramio: 1000 PP r108%, %0 VDOW, Yemp coel 113%. ’2L BLY/SRDMCO2 469 Metal Eilm: 220 obme 5%, 100 YDOR, L/10 4. ;l;ﬁ‘;
g;lgg (Usad in BS, B2}. .
- azsgsevasonoss . s e RE12 Bl SRDACE 2451 Metal films  2.25 obms £k, 100 VAH, 1710w, R287 Bl9/5ROACOI44E | Metal £llm: 10K ohep 351, 100 VBOW, 1/1¢ w,
axriable: PE mmx., .
ol ‘ #2113 H19/5RURCOZ44S | Morel films LOK chme 185, 100 VDCW, 1/10 w W01 | mA/SREARIOALL | VariaBle: ADE shma 30V, L/10 v,
: and
i R214 Riz03
Mmoo e e BIONEA -~ v A e v e o oe R219 n],:smweuzs Hetel £ilms 7% ohms #3%, 108 vpow, /10 W, e mr e PRANALEYORE - = & ~ = v o -
D01 H12/SRRE00567 | Kewer: 4.0 ¥ sim to RITAGHI HE4E2. R22), usl SROMRGZ4ST | Metel filmd B9 obwx 15X, 100 VICR. 1/10 w, *5202 BLO/YPRARGONSS | 8ilicon, PEP: sim ko NEC 28RGH4.
CDROZ B10/5TXAR0GB6E Tener: 3.0 ¥; sim to HITACHI H23n-2, R222 H19/SROACHZE60 | Metel £ilmp 47 olme 15%, 100 VDOW, 1710 '1. THIOS ELOSTRAROONES | Silicon, PAPY aim ko WEC ZABEZd.
coab3 | BLY/STRARGOEN | Eilloan: varisble capacitance Dicds; sim to #223 B19/SREATOI4TO | Mozal £ilmi 320 omme L5K, 100 VRCH, 1/3@ v wrios | p15/92xau0000 | M-channel, field effect. {Junavion Binglie Gete):
woros | sesjsmanonaze | sy cant (2 dtoden & _— R224 2195304002464 | Metal £Alwmi 15 obma £5%. 100 VDCH, 1710 w! ‘ #ln to SoHMY 26X124,
] RAL FaCgvery ¥ in Series); sim M »
LADSD T A aane 4235 BLO/SRONO2470 | Hatal £ilws 130 ohma zSA, 105 VDO, 1/10 4 TRIOY BLo/S2CREO0RLl | Silicon, NBN: aim ko SANYO 23C33sH,
o205 | BLu/57aA00326 | Bilicany dehobtky Barrier: sim o WmG 18697 Raat BL9/YEDACO2458 | Metal £41mr 154K ohow $5%, 104 ¥DON, 1/10 w. TRROY | BLS/STRMIODO0E | MoChanel. field gffect. (fwmotion Single Oate):
on20e BLYSETAREMOGES Zempr: 3.0 ¥; sim Lo HITACHI HE3B~2, R228 BLY/SROACO2454 | Hetal £ilm: 27K obws rS%. IR0 VDO, 1110 w. YRI1O BLO/5MABO00SA | Ailicon, NPN: gim to NEC 28D596.
cozgt B0/ STRARDDE9G ;iliea&;:m:;;%lhla wapadicande Dicde: mim ra ®229 RIS/SHEACD2478 | Metal £i1m1  B.2K ales #53. EOD WBCW. 1/10 w. ;:‘gifu
cared R230 BLO/SROACOZ433 | Katal filme 47K obws £54. 100 ¥OCH, 1710 . wm215 | A19/590600054 | Bidseon, WPH: wim bo MEC 28DS95,
cp2o9 H19/STIADOOILY i:l:;;;ufﬁsz;:?overr {2 dicvdes in serics); sim k231 BLG/SROACO24GT | HMetal £11mr 68 ched 158, 100 VDKW, 1/10 v, 216 MLO/6TCASOANLY | Siliooh, MPN: mim to SANYQ 28GINDA,
R232 B19/SBAACOZAG0 | Heval £1imt 47 ochaa 58, 100 VOCH, /10 wl
Loz1e B19/5TXARO0326 | Ailiceny Bchobtky Barrier: sim to WEC 18597, / ’ . S Ae e s b QHYATALE - - e s mom oo
conL r1ofs $66 R R233 BLOFEROACOA4T | Metal £ilmt 100 obms £5%, 100 VDOW, L/1d w,
TRREDD! Remer: S0 ¥ aim to HITADHMI HZ3B-2. 24 BLsy 2470 Wetal £Llmt 380 ahow £5%, M0G VDGW, 1720 v o) BLSS SXNFDOOG LT Rafecence Oscillinkor Unit (Used in AS, B5).
D2l BL3/ STRADON 220 Silicohi fast recowery (1 diodes in zeries); aim ' 3 XNFLO i
to TORXIRN 1BS236. R235 L6/ SREACUIAAT | Matal Eilm: 100 obme £51, 400 ¥DOW, 1/1¢ . x| #s/ QULE | Refarence Oseillakar Unit (Used in 92}
R234 ELA/SRANGOZATE | Mats]l ELImi 330 abms £5%, 100 YDOW, L/10 x,
v e o= om o o~ o THYEGRAYED CIRCUIT ~ v ~ « ~ -
R240 FLBFSRANCD2472 | Matal Eilmi &BO alws +5%, 10O YDOW, 1/30 w,
10201 B13/5DAAIM 329 Bynthasiner: © HOE savial dnput; aim ro HOPORGLA and ,
HEIAS159P, R24L

FCOMPONEMTS ADDED, DELETER OR CHAMGED RY PRODUCTION CHANGES

Frequency Synthesizer CMGC-553-2
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ADDENDUM NO. 14 TO LBI-38428
(PCML)

This addendum provides revision letter changes which have not yet been published in LBI-38428.

REV. B SYSTEM CONTROL BOARD
To improve power-up performance of the microprocessor a 10K ohm pull-up resistor R749 was installed between
IC701-9 and the 5 VDC power source and C203 was changed from 470 uF to 10 pF.
R749 - B19/5SRDAAO1146, Carbon film: 10K.

C203 - B19/SCEAAO01864, Electrolytic: 10 pf, £20%, 25 VDCW.

MICROPROCESSOR

2C708

3
el PIT
£6 DSBL / TXD Tt  PEEW 2

PTT/RXD
SEL 3}

30
P13 asls —

REV. C FREQUENCY SYNTHESIZER

To prevent oscillation in TX VCO buffer during receive, a 22 pF capacitor C299 was added between 1C206-4 and
ground.

€299 - B19/5CAAD00840, Ceramic: 22 pF.
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