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1. INTRODUCTION
1.1 OVERVIEW

This document describes the operation of the Secure
capable Station Control Board (SSCB), which has been
designed for use in the Digital MSF 10000 repeater/base
station. The kit number of the SSCB depends upon the
frequency band of the station in which the SSCB is used:

TLN3182A - VHF/UHF NB
TLN3188A - UHF
TLN3189A - VHF

The SSCB is housed in the control tray attached to the
top of the RF tray, and is compatible with the Trunked
Tone Remote Control (TTRC) board (TLN3185A,
TLN3114A) as well as the optional Secure Module
(TLN3045A). The SSCB also maintains compatibility
with all existing optional expansion modules which can
be housed in an expansion tray attached to the top of the
control tray.

2. FUNCTIONAL DESCRIPTION
2.1 DC-DC CONVERTER
2.1.1 Operation

The dc-dc converter is a current-mode controlled for-
ward converter operating at 200 kHz. It produces +5V
for the SSCB and the other connected control tray
boards. It also incorporates various self- and system
protection features. Input to the converter is the Aux
13.8 V (A + +) voltage. Reference voltage for the cir-
cuit is generated internal to the control chip, U843. Sys-
tem protection features are handled by U842C for over-
voltage faults, U842B for under voltage faults, and
UB842A for insufficient A+ + voltage to protect against
over discharge of batteries during battery revert. U842A
also provides a test function (Reset_switch*) which al-
lows the converter to run regardless of the input volt-
age, and concurrently resets the station.

While any of the above fault conditions hold the station
reset, only the overvoltage condition will force the con-
verter to shut down. In this case, the converter will turn
off and allow the 5V to discharge down to approximate-
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ly 2 V before attempting to restart. For a hard fault, the
supply will continuously turn off and attempt restart
while holding the station in the reset mode. Overcur-
rent protection for the power supply is provided auto-
matically on a pulse-by-pulse basis due to the current
mode control topology (U843-pin 3).

2.12 Troubleshooting

In the event of incorrect voltage measured at TP6,
Jumper JU12 can be removed to disconnect the station
load from the power supply as well as isolating part of
the protection circuitry. Before doing this, the type of
fault should be determined. If the supply is cycling on
and off from approximately 2 V to 6 V, the most likely
failure is in the feedback divider network (R2, R7). Ei-
ther R2 is open or the wrong value, or R7 is shorted or
the wrong value. If the fault disappears when the jump-
er is removed, the problem is in the protection circuit
(U842C and associated components).

Overvoltage faults can be caused by any series element
from T1to JU12, as well as feedback divider network er-
rors and failures in the control and driver circuitry on
the primary side of the transformer. Overcurrent faults
caused by short circuits external to the power supply can
be isolated by removal of JU12. Since the supply goes
into a fold-back mode during overcurrent, the output
voltage drops very rapidly once the current limit thresh-
old value is reached (approximately 1.5 amps). Problems
with the station stuck in reset mode with valid +5V
present at TP6 are most likely caused by circuitry asso-
ciated with U842B, U842D, Q706, or Q705.

22 AUDIO PROCESSING SECTION

The Audio Processing section consists of three parts: re-
ceive audio processing, transmit audio processing, and
audio routing.

22.1 Receive Audio Processing Section

22.1.1 OPERATION

The schematic diagram for this section is on the top left
part of Sheet 4. The input to the receive audio process-
ing section is baseband audio, which is demodulated
from the RF signal by the receiver in the RF tray.

22.12 TROUBLESHOOTING

When a strong RF signal is applied to the receiver, the
demodulated baseband FM (audio) should be present at
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RX1 AUDIO (U811-14). For an RF signal with 60% de-
viation at a 1 kHz modulation frequency, the RX1 AU-
DIO level should be about 350 mV rms. If this audio is
not present, first check the +9.6V supply on TPS and
the VB bias level on U819-12. Next, verify that JU11 is
in the proper position. Also check the signal at TP3
QUAD AUDIO, which is not filtered or gated. This sig-
nal should have a level of about 300 mV rms. If audio
is present at TP3 but not at U811-14, try adjusting the
Rx level digital pot U824. If none of these methods
works, one of the circuit blocks in the receive audio pro-
cessing section may have malfunctioned. Each of the
following blocks may be checked on an input-to-output
basis and repaired if found faulty: PL filter U841, digital
pot U824, expander US81S5, flutter-fighter hybrid
HY804, audio gate U811, and op-amps U818 and U819.

222 Transmit Audio Processing Section
222.1 OPERATION

The schematic diagram of the transmit audio processing
section is shown on the top right part of Sheet 3. The
output of this section is TX MOD AUDIO, which is sent
to the FM modulator to be impressed upon the RF out-
put of the transmitter, and sent out over the air. This
section has several inputs that originate from the SSCB
audio routing circuitry.

2222 TROUBLESHOOTING

When a large audio signal is applied to the microphone
input with a local PTT, the limited and filtered audio sig-

nal should be present on TX MOD AUDIO at TP4. If
this audio is not present, check the + 9.6V supply at TP5
and the VB bias level at U838-5. If the TX MOD AU-
DIO signal is not found, make sure the micaudio is pres-
ent at the Tx audio summing amp output U814~1. If this
signal is absent, check the Audio Routing Section de-
scribed in the next paragraph. Also check the signal at
U838-7, which should be in full limit (driving the op-
amp to its supply rails). Trace the flow of this signal
through the splatter filter (U838-7, U838-1, U837-7,
U8200-1). The splatter filter output should be similar
in peak to peak amplitude to the limiter output, but not
so much of a square wave (that is, closer to sinusoidal).
If audio is present at U8200-1 but not at TP4, try adjust-
ing the Max Deviation level digital pot, U831. If none
of these methods works, one of the circuit blocks in the
transmit audio processing section may have malfunc-
tioned. Each of these blocks may be checked on an input
to output basis, and any bad ones repaired or replaced.

223 Audio Routing section

223.1 OPERATION

Most of the audio routing section is shown on the left
half of schematic Sheet 3. Its primary function is to
properly distribute audio signals from all sources to all
destinations connected to the SSCB. The audio routing
section operates on the following audio inputs and out-
puts, as shown in Tables 1 and 2.

Table 1. Audio Input Description

Inputs Description
TX AUDIO Notch filtered audio from TTRC wireline
IN MRTI AUDIO Audio from MRTT phone patch
LOCAL AUDIO General purpose audio 1o/from expansion modules (also common with MIC AUDIO signal)
MIC AUDIO Audio from local user microphone
RX1 AUDIO Audio from receive audio processing section
ALERT TONE AUDIO Audio from alert tone encoder on SSCB
SECURE RX AUDIO Audio from optional secure board for speaker/wireline
RX2 AUDIO Processed audio from optional 2nd rcvr board

CODED MOD AUDIO

Audio from optional secure board to be transmitted

TKG MOD AUDIO

TDATA Aailsoft from TTRC to be transmitted

SEC ALERT TONES Tones from option secure board (encode/decode only)
TX DATA AUDIO General purpose data from expansion modules

GCC DATA AUDIO 1200 or 4800 baud data from optional GCC

RAW TX AUDIO Unfiltered audio from TTRC wireline

PL ENCODE AUDIO Audio from PL/connect tone encoder on SSCB
RAC_LN_AUD Encoder output of optional RAC expansion module
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Table 2. Audio Output Description

Outputs Description
SUMMED TX AUDIO Audio to transmit audio processing section
LINE AUDIO Audio to TTRC wireline
SELECT AUDIO Volume adjusted audio to expansion modules (especially DMP speaker)
OUT MRT1 AUDIO Audio to MRTI phone patch
SPKR AUDIO Amplified audio to local user speaker
TX AUDIO Wireline audio to secure board for encryption and to expansion modules
RAW TX AUDIO Unfiltered wireline audio to optional secure transparent board
LOCAL AUDIO Local audio to optional secure board for encryption
IN MRTT AUDIO Audio from MRTI phone patch to secure board for encryption

Some audio inputs are enabled using audio gates, which
respond to various PTT and squelch conditions as
shown in Table 3. Some other audio inputs are enabled
using 3 pin jumpers (see jumper table). TX DATA AU-
DIO can be summed into the SSCB transmit path be-
fore or after the maximum deviation adjust circuit
(JU4). GCC DATA AUDIO can be routed through the
pre—emphasis/splatter filter path for 1200 baud data or
after the maximum deviation adjust for 4800 baud data
JUs).

Table 3. Audio Gate Enabling

Condition Audio Gate
TX AUDIO U810A
IN MRTI AUDIO U817B
LOCAL/MIC AUDIO uUs10C
RX1 AUDIO U810B
ALERT TONE AUDIO U817C/U817D

22.32 TROUBLESHOOTING

The routing performed in this section depends on the
configuration of the SSCB in the station. This configu-
ration is determined by two factors: code plug program-
ming and jumper settings. If the audio routing section
is not performing as expected, one of these two factors
is most likely to be the problem. Refer to the jumper
table to determine proper jumper settings, and refer to
the software description for proper code plug program-
ming. If these two items are found to be correct, and au-
dio routing problems still exist, the circuitry in this sec-
tion should be checked.

First, check the +9.6V supply at TPS and the VB bias
level at U810-1. If an audio gate does not operate as ex-
pected, check the audio gate control input. A high level
(about +9.6V) at the control inputs of T-gates U810,
U811, and U812 allows audio to pass through the posi-
tive gate (no bubble shown at the input) and shuts off
the signal from passing through the negative gate (with
a bubble). Conversely, a low level on the control input
allows audio to pass through the negative gate and shuts
off the positive gate. Thus, for audio gate U817, a high
level (about +9.6V) at the control input allows audio to
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pass, and a low level shuts it off. If the control input is
correct, but the gate does not respond properly, the au-
dio gate IC is probably bad. If the control input is not as
expected, check the level shifters U813 and U816.
These ICs shift the 0-5V ASIC control outputs to the
0-9.6V levels required by the audio gates. A low voltage
on the input of the level shifter should drive the output
low, and a + 5V level on the input should drive the out-
put to +9.6V. If that’s not what happens, the level shift-
er IC is probably bad. If none of the foregoing checks
isolates the cause of the audio routing problem, check
quad summing amp U814. If audio is present on the re-
sistor inputs but not on the outputs, and the + 9.6V and
VB levels are correct, U814 is probably bad.

23 SQUELCH CIRCUITRY

The squelch detection circuitry on the SSCB responds
to the signal strength of the incoming receiver audio.
The QUAD AUDIO signal from TP3 is routed both to
the receiver and to the repeater squelch detectors.
These detectors drive control lines to the logic section,
which are used in keyup and gating arbitration. For in-
formation on PL and DPL coded squelch operation, re-
fer to the logic section of this description.

23.1 Troubleshooting

Properly operating squelch detectors should indicate
squelch conditions when an RF signal below the ad-
justed threshold is being received. The detectors should
unsquelch as soon as the signal strength goes above the
set level. If the squelch circuit malfunctions, first try ad-
justing the digital pots in the receiver and repeater
squelch detection circuits. A relatively easy and quick
way to check the operation of the squelch circuitry is to
use the ACC DIS switch on the front panel to enable the
front panel Squelch control. With no RF input to the
station, a noisy signal should appear on TP3 QUAD
AUDIO. With the Squelch control fully CW, this noisy
input should squelch the receive audio. With the
Squelch control full CCW, the detector should not
squelch the receiver, and the noisy signal should pass
through to the speaker. If the receive channel has PL/
DPL connect tone enabled, the PL DIS switch must also
be used to hear the signal at the speaker. If these simple
checks don’t isolate the source of a squelch problem, re-
fer to the squelch troubleshooting chart in the manual.




2.4 LOGIC HARDWARE SECTION

The logic hardware description can be broken down into
five broad parts: microprocessor core, data communica-
tions circuitry, tone encoders/decoders, general 1/0,
and reset circuitry.

Many of the functions of the logic section are implem-
ented with Application Specific Integrated Circuits
(ASICs). The SSCB uses two of these custom ASICs,
which were specifically designed for this product. The
ASICs can operate in one of two modes, depending on
the state of the MODE pin (18). U801 operates in the
standard mode (with MODE pulled high), and serves as
a specialized microprocessor support chip, with addi-
tional I/O and data communication features. U802 op-
erates in the I/O mode (with MODE pulled low), and
serves as an addressable collection of input buffers and
output latches.

24.1 Microprocessor Core

The schematic diagram of the microprocessor core is lo-
cated on Sheet 2. Its function is to run the software that
controls the station. Most of the core functions are car-
ried out using five integrated circuits.

24.2 Data Communications Circuitry

The SSCB logic section communicates with other mod-
ules in the station through three primary channels; the
IPCB, the MUXbus, and the high speed ring (HSR).

2.4.3 General Input/Qutput

The SSCB logic section has a great deal of input/output
(I/0) capability, which is needed to control station func-
tions and monitor station status. The I/O section also al-
lows a local user to change the state of the station, and
to observe station status conditions.

2.44 Tone Processing

2.44.1 TONE ENCODING AND DECODING

Two 4-bit encoders are included on the SSCB. They are
driven by 8-bit latch OL10 from the 1/0 ASIC. The tone
decoding capabilities of the SSCB are complementary
to its tone encoding functions. The SSCB detects in-
coming PL tones or DPL codewords in a conventional
coded squelch system, and incoming connect/discon-
nect tones in a trunked system. These tones and/or co-
dewords are part of the receiver modulation.
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245 Reset Circuitry

The power up reset circuitry is shown on the bottom of
schematic Sheet 1. Ablock diagram of this section is also
shown in Figure 1.

DELAYED RESET is inverted by Q822 to form EX-
PANSION RESET?*, which should hold other control
tray boards and expansion modules in reset during
SSCB self-diagnostics. The microprocessor can also ac-
tivate EXPANSION RESET* during normal program
execution, by turning on Q823 with a general purpose
output pin.

2.4.6 Logic Hardware Troubleshooting

The SSCB software is capable of generating several er-
ror codes on the front panel seven segment display. Re-
fer to the SSCB software description section for a list
of these diagnostic error codes.

If there is a suspected failure in the SSCB logic section
first check the + 5V power supply pins on each of the
logic devices U800 through U804, and on U807. Next,
look at the RESET?* line at TP10. This line should be
at a steady high, with no superimposed pulses. Also look
at the DELAYED RESET line, which should be at a
steady low with no superimposed pulses. If the signals
on the reset lines are not as expected, check to see that
ICs U800 through U804 are all properly seated in their
sockets. (Improper seating is especially likely for 28-pin
DIP U803.) Also verify that EPROM U803 is pro-
grammed with the correct version of the software for
the particular SSCB being worked on. (U803 must be
compatible with the EEPROM codeplug programming
internal to U800, or the system will not work) Next,
check to see that the address timing signals (A0-A7) for
the demultiplexed low order address bus are present at
the relevant outputs of U801 (pins 66-73). If the A0-A7
address timing signals are not found, ASIC U801 is
probably bad. If ASIC U801 and EPROM U803 both
seem to be OK, and the RESET* line is high, next check
microprocessor U800. A properly functioning U800 will
drive the E line (U800-5) with a 1.9872 MHz square
wave. If all these chips seem to be functioning properly,
check ASIC U802 for data bus inputs as well as correct
output latch levels.

If an error code indicates that there is a problem with
the HSR, first verify that JU1 and JU2 are installed in
the correct positions. Next, verify that HSR CLK is an
E/2 frequency square wave, and that HSR SYN goes
high every 40 HSR CLK cycles. If these signals seem to
be correct, but HSR problems still exist, remove the
modules from J804 and/or J803, and place JU1/JU2 in
the HSR loopback position (JU1 alternate, JU2 normal
position). If the error code persists with all other mod-
ules disconnected and the HSR looped back by
JU1/JU2, then U801 is probably bad.
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Figure 1. Reset Block Diagram

If problems are encountered with the MUXbus, verify
that DS* is a 3105 Hz square wave and that the address
lines are being driven. The address nibble BAO-BA3
must be incremented modulo-16 for proper operation.
This means that the BAO line (which toggles at DS*/2
rate = 1553 Hz) should toggle twice as fast as BAl
(DS*/4 = 776 Hz), which is twice as fast as BA2 (DS*/8
= 388 Hz), which is twice as fast as BA3 (DS*/16 = 194
Hz). To verify proper MUXbus data generation, the
SSCB can be forced to write to the MUXbus
BD0*-BD3* bits. When a MUXbus databit isset at only
one MUXbus address, the signal on the specific MUX-
bus data pin should be a short low-going puise from the
5V high level, repeating at a frequency of DS*/16 = 194
Hz. The following chart indicates one way to force the
SSCB to drive a MUXbus data bit at only one address:
If these signals cannot be verified, ASIC U801 is prob-
ably bad.
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Table 4. MUXbus Addressing

Signal
BDO* (U801-38)
BD1* (U801-39)
BD2* (U801-40)
BD3* (U801-41)

Action

depress XMIT switch
depress XMIT switch
ground TP9 (LOC PTT)

set 1o CH1-using ACC DIS,
SELECT/CHANGE switch

The procedures for troubleshooting the tone encoders/
decoders and wattmeter buffers are similar to those al-
ready suggested for troubleshooting the audio sections.
Each circuit block can be analyzed on an input to output
basis, and any malfunctions isolated and repaired.

When a PL signal is present on the receive audio, the
PL DECODE DATA (U800-32) signal should be a 0-5V



square wave of the same frequency. An easy way to
verify the wattmeter buffer operation is to monitor the
buffer outputs (FWD PWR U806-8 and RFL PWR
U806-14). The DC levels on these outputs should re-
spond to front panel Po power adjustments while the
transmitter is keyed. The tone encoders can be checked
by looking at the output of the D/A filters. When an
alarm condition is present, an alert tone sine wave burst
should be visible at U818-1. Alarm tones can be gener-
ated by setting DMP bits at MUXbus address 12. When
PL/DPL/connect tones are being generated, a sine
wave should be visible at U8200-1. DPL code 031 can
be generated by keying the station witha LOC PTT with
the station set to channel 1, mode 1.

2.5 SOFTWARE DESCRIPTION

The Station Control board firmware begins execution at
the location contained in its RESET vector whenever
the station powers—-up or is reset. This location is the be-
ginning of the main background routine of the Station
Control board firmware. Once initialized, this routine
is basically nothing but an endless loop (the back-
ground) which calls all of the non-interrupt-driven rou-
tines. However, at its beginning, the firmware calls a
startup diagnostics module, “sscb_reset_diags.asm,”
which runs to completion before the background loop
begins. As the name implies, this module performs diag-
nostic tests of the Station Control board. When the
diagnostics begin (i.e.: immediately upon station power-
up), all segments and digits of the three digit, seven seg-
ment Status display LED should light, and stay lit until
the circuitry that drives the display has been verified.
This indicates that the Station Control board has started
its diagnostics.

The sscb_reset_diags.asm routine must initialize some
of the registers in the microprocessor before the actual
hardware diagnostic tests can start. These registers de-
termine the microprocessor’s Computer Operating
Properly (COP) watchdog time—out time; set up the Se-
rial Communications Interface (SCI) to communicate at
the same baud rate and with the same message protocol
as the other boards on the Inter-Processor Communica-
tions Bus (IPCB), and set up a service to bypass the flag
that normally tells the board to access its EEPROM.

When initialization is complete, the routine sets an out-
put pin to hold the Expansion Reset line active. This
prevents the on-board circuitry that activated Expan-
sion Reset immediately upon Station reset or power-up
from releasing the line after about 200 milliseconds,
which would hold any and all remote boards in reset.
The Station Control board diagnostics now begin. Since
these tests can yield a number of error conditions, errors
are indicated either by flashing the Station Control
board’s entire Status display or by displaying a for-
matted error code within the Status window. There are
two types of error classes: fatal and non-fatal. Fatal er-
rors are severe enough to prevent proper operation of
the Station Control board, and cause the Station Con-
trol board to reset. Non-fatal errors, however, are just
warnings. They are not severe enough to prevent opera-
tion, and should not cause a reset.

6 68P81083E92

Failures of some of the initial diagnostics tests described
below are indicated by flashing of the entire Status dis-
play. At this point, the operation of the display—driving
circuitry, IRQ-interrupts, and external RAM has not
yet been verified. The display-driving circuitry and IRQ
interrupts are required for displaying error codes within
the Status window, and the external RAM is needed to
hold the error codes for display. The Status window dis-
play cannot be used until those tests have been done.

All failures that flash the entire Status display are fatal
errors. For each error of this type that it finds, the
sscb_reset_diags.asm routine calls a specific error han-
dier routine, which contains a number peculiar to that
error. The error handler flashes the Status display for
that specific number of repetitions, to identify the error.
It then goes into a wait condition, not servicing the COP
timer, which eventually times-out and resets the Sta-
tion Control board. Failures that display error codes in
the status window, on the other hand, may be fatal or
non-fatal. When sscb_reset_diags.asm detects an error
of that type, it calls a different error handler routine,
which writes an error code value to the front-panel Sta-
tus window. If the error code is fatal, the Station Con-
trol firmware displays it for five seconds and then stops
servicing its COP timer. Again, COP eventually times-
out and resets both the Station Control Board and, via
the Expansion Reset line, any board(s) connected to it.
If the error code is non-fatal, the Station Control firm-
ware displays it for two seconds and continues without
a reset.

If a fatal error is left uncorrected, the test that found it
will, of course, fail again, re-display the same error
code, and once more reset. This is an endless cycle that
will continue until the failure is corrected.

Sscb_reset_diags.asm checks two major sections of the
Station Control board hardware: the digital hardware
and the audio hardware. Internal digital diagnostic tests
are done first, followed by external digital diagnostic
tests, followed by audio diagnostic tests. All tests are
performed after every Station Control board reset. In-
ternal digital diagnostic tests are tests which verify oper-
ation of the Station Control board’s digital circuitry as
stand-alone hardware. External digital diagnostic tests
verify operation of the Station Control board’s digital
circuitry as part of the overall Station Control Tray. Fi-
nally, audio diagnostic tests verify operation of the Sta-
tion Control board’s audio circuitry.

The first internal digital diagnostic test checks that the
segment-select lines of the Status display and the inter-
nal IRQ signal are working properly. If not, the specific
error handler called should flash the entire display
twice, then reset the board.

The second internal digital diagnostic test checks that
each of the eight bits in every byte of the external RAM
can be toggled high and low. After each RAM byte is
checked, it is cleared so that all RAM bytes will initially
be zero when the diagnostics are complete. If any exter-
nal RAM byte fails this test, the specific error handler
called should flash the entire display four times, then
reset the board.

The third internal digital diagnostic test checks that the
IRQ (Interrupt Request) is working. The IRQ interrupt
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should be generated whenever 640 microprocessor E-
cycles have been clocked by the MUXbus-driving por-
tion of the standard ASIC. It should occur every 320.061
usec (640 cycles at 1,987,200 cycles per second). It sig-
nals the Station Control board that new MUXbus data
is ready to be read, updates the Station Control Soft-
ware System Timer, and controls the multiplexing of the
front-panel display. If this interrupt test fails, the spe-
cific error handler called should flash the entire display
twice, then reset the board. If it passes, the front-panel
display, which should have shown three eights (8.8.8.)
up to this point, should become blank.

The fourth internal digital diagnostic test checks that
each of the eight bits in every byte of the internal RAM
in the microprocessor can be toggled high and low. Af-
ter each RAM byte is checked, it is cleared so that all
RAM bytes will initially be zero when the diagnostics
are complete. If any byte fails to pass this test, an error
handler routine is called to write the relevant fatal error
code to the front-panel Status window. (This and all the
following diagnostic tests display their results in the Sta-
tus window, since at this point the display circuitry has
passed its diagnostic tests and is, therefore, available.)

The next section of the sscb_reset_diags.asm routine
checks the microprocessor configuration, i.e. checks the
information stored in its CONFIG register. If the infor-
mation is wrong, the routine checks to determine
whether or not it can be corrected without total erasure.
If so, sschb_reset_diags.asm makes the correction and
writes a fatal error code to the Status window. If not,
sscb_reset_diags.asm erases the CONFIG register,
which erases the entire internal EEPROM, and repro-
grams CONFIG for the desired features. (Note that
erasing the CONFIG register erases the entire internal
EEPROM, which is the codeplug.) The routine then
writes a different fatal error code to the Status window.
In either case, COP will then time—out and reset the sys-
tem.

Being reset will, of course, restart the diagnostics (i.e.:
repeat sscb_reset_diags.asm). However, since the
CONFIG register was (ideally) corrected before the sys-
tem reset, this test should not fail on the second pass.
Note, though, that if the internal EEPROM was erased,
the Station Control firmware may get caught in a fatal
error loop due to some other error.

Unless otherwise specified, failures in all the following
tests are fatal errors. When one of these happens, the
diagnostics write a fatal error message to the status win-
dow, and reset the system. In fact, until the problem is
corrected, the system may be expected to continually re-
cycle the diagnostic routines, failing and resetting re-
peatedly at the same point, which is the “fatal error
loop” referred to above.

The diagnostic routine next calculates the single-byte-
add checksum of the Station Control firmware. The test
fails if this calculated checksum does not match the val-
ue stored in the Station Control firmware.
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Sscb_reset_diags.asm next tests the Standard and 1/0
ASICs. The ASIC tests are considered to be internal
tests, meaning that each ASIC is tested as a stand-alone
device; i.e.: all outputs are looped back to the inputs. (In
the external diagnostics section of the routine, the AS-
ICs are tested as part of the overall Station Control
Tray.) The first test performed on the Standard ASIC is
verification of its Output Latches. The test routine
writes a known set of data to the Output Latches; then
reads back the corresponding loopback Input Buffers.
The test fails if the Output Latches and Input Buffers
do not agree.

The second test of the Standard ASIC checks the MUX-
bus circuitry. The routine first checks MUXbus address
cycling. Next, it checks the operation of the the Data
Strobe line, verifying that both 1s and Os can be read at
all MUXbus addresses. A discrepancy in either address-
ing or data integrity is a failure.

The next set of tests on the Standard ASIC is associated
with the High Speed Ring (HSR). The first HSR test is
an operational check of the Ring Synchronization and
Ring Clock lines. The diagnostic routine first reads two
watchdog bits (one for Ring Sync and one for Ring
Clock), in the Standard ASIC hardware to determine
whether or not Ring Sync and Ring Clock are operating
properly. Next, it writes a known set of data to the Sta-
tion Control portion of the HSR, and then reads back
the entire HSR. If the data written to and read back
from the Station Control portion do not match, or if the
Trunked Tone Remote Control and Secure portions are
not zero, the HSR fails. (The Station Control board is
in internal test mode at this point, and should not be
connected to the HSR. Therefore, the Trunked Tone
Remote Control and Secure boards should not be able
to write to the HSR.) If the test passes, it repeats with
an inverted version of the same data set, using the same
pass/fail criteria.

The next section of sscb_reset_diags.asm compares var-
ious parameters of the Station Control codeplug and
the Station Control firmware. The codeplug data must
first be read from EEPROM into RAM. (If an external,
serially-addressed EEPROM is present on the Station
Control board, its data will also be read into RAM. A
serially-addressed EEPROM that does not respond to
commands is a failure.) After the routine reads the EE-
PROM(s), it clears the flag that has bypassed EEPROM
access prior to this point. The first comparison is be-
tween the Module ID stored in the codeplug and the
Module ID stored in the firmware. The second compari-
son is between the codeplug version and the firmware
version. The third comparison is between the single-by-
te-add checksum of the Station Control codeplug. as
calculated by the diagnostic routine, and the checksum
value stored in the Station Control codeplug. A mis-
match in any of these comparisons is a failure.

The routine next checks to determine whether or nor
there was areset duringan EEPROM update. Animage
of the EEPROM is always kept in RAM. A user can
write this RAM image (which he or she may have modi-
fied) to the EEPROM by issuing a Write-EEPROM-
From-RAM command via the IPCB. This command
first erases the entire EEPROM, setting all bytes to



hexadecimal value FF. The firmware then does a byte-
by-byte copy of the modified RAM image to the EE-
PROM area, which can take up to 15 seconds. The copy
starts at the second byte in the EEPROM address space.
The first byte, which was previously set to FF hex during
the erasure, is not overwritten until the copy has been
completed, at which time it is set to 00. If the copy is in-
terrupted by a reset before completion, that doesn’t
happen. Therefore, if the first byte in the EEPROM ad-
dress space is non-zero it indicates that the EEPROM
may be corrupted, and is a failure.

The routine next checks to determine whether or nor
there was a reset during a user area update. What'’s
stored in the user area is dynamically-changeable data
that must be preserved between resets, so this area is
part of the EEPROM address space. An update of the
user-area should reprogram only the bytes in that sec-
tion of the EEPROM, one of which is a user-area check
byte that functions for the user area in the same way that
the first byte of the EEPROM functions for the entire
EEPROM. That is, the check byte is initially erased to
FF hex, and cleared to 00 when the update is completed.
Therefore, a non-zero value of the check byte indicates
that the user area may be corrupted, and the diagnostics
will flag it as a failure.

The last of the internal tests in the diagnostic routine
checks the IPCB. The routine writes a test pattern to
the IPCB, then checks to determine whether or not the
data was received properly.

At this point, the internal Station Control diagnostics
are complete. Audio diagnostic tests may now begin.
The Disable LED should light to indicate that the digi-
tal hardware tests have been completed, and dashes
{(-—) should be displayed in the front-panel Status win-
dow to indicate that audio diagnostics are in progress.

The diagnostic routines first check the Analog-to-Digi-
tal (A-to-D) Converters of the microprocessor. If any
of the A-to-D Converters fail, the diagnostics should
send a non-fatal error code to the Status window for dis-
play. A non-fatal error that occurs in this section of the
diagnostics is handled differently from fatal errors that
occurred in the previous section. Once the non-fatal er-
ror code is displayed, the operator has two seconds to
activate the Acc Dis switch on the front panel of the sta-
tion. This freezes” the system at the current stage of
the diagnostics, to expedite troubleshooting. (Amongits
other advantages, this allows audio gating, which may
not be possible in normal operation.) If the switch is hit
late, freezing the routine at the wrong stage, the opera-
tor can simply hit the Reset switch and try again on the
next pass.

Failures in all of the remaining tests are non-fatal er-
rors; and should display the appropriate non-fatal error
codes in the Status window.

The routine first checks the PL Tone generator circuit.
If the192.8 Hz tone is not present at the appropriate A-
to-D Converter input when the tone is enabled, the test
fails.
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The routine next checks the Alert Tone generator. If the
1000 Hz tone is not present at the appropriate A-to-D
Converter input when the tone is enabled, the test fails.

The routine next checks the Station Control board for
PL signal at the transmitter. If the 192.8 Hz tone is not
present at the TP4 A-to-D Converter input when the
tone is enabled, the test fails.

The routine next checks the alert tones at the the trans-
mitter. If a 1 KHz test tone shows an unusual character-
istic at TP4 while the maximum deviation EEPOT is ad-
justed, or the test tone is present when it should not be,
the test fails.

The routine next checks the receiver audio paths. If a
1 KHz test tone shows an unusual characteristic in the
receive path while the receive level EEPOT is adjusted,
the test fails.

The routine next uses the alert-tone encoder to apply
a 100 Hz tone to the PL-decoder input, and checks for
proper waveform at that input. If an unexpected tone
period is detected, the test fails.

The routine next tests the receiver and repeater squelch
circuits. With loose squelch, the absence of receiver or
repeater squelch activity is a failure. With tight squelch,
the presence of receiver or repeater squelch activity is
a failure. If these tests pass, while retaining the same
tight squelch, the diagnostics cause a signal to be looped
back to the squelch-detector circuits to simulate receiv-
er quieting. Absence of squelch activity is now a failure.

The routine next checks Line and Receive Audio paths
for continuity. A 1000 Hz test tone is used for this pur-
pose, and if it is either there when it shouldn’t be, or not
there when it should, the test fails. The diagnostics then
check the Repeat path in the same way, with the same
test tone.

Finally, the diagnostics re-enable the 1000 Hz test tone,
and check for it at TP1 (select audio). If it’s not there,
the test fails. Lastly, the routine disables the tone and
checks for it again. This time, the test fails if it is there.

Audio diagnostics are now completed. At this point, the
dashes (—) should be blanked from the Status window
to indicate this to the operator.

The routine should now attempt to set all EEPOTS to
the shadow values kept within EEPROM. If any one
EEPOT takes too long to set, that is a fatal error, the
relevant fatal error code code will be generated and dis-
played in the Status window, and the system will reset.
This is the last point at which an SSCB error can occur.
If that doesn’t happen, Expansion Reset is now re-
leased, allowing the remote boards to begin their own
diagnostics. The routine will indicate this by displaying
the version number of the Station Control firmware in
the Status window.

When each remote board completes its own internal
diagnostics, it waits for an instruction from Station Con-
trol. This can be either a "shut up” or a "wake up” com-
mand. (The routines that control this on remote boards
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time-out in 10 seconds. If they receive no commands be-
fore time-out, they put their boards into background
mode.) At this point in its execution, the diagnostics
routine simply orders all remote boards to shut up. If
any board refuses to comply, mutiny is assumed and a
fatal error results.

While the diagnostic software is attempting to commu-
nicate with the remote boards, and also while each re-
mote board is performing its own external diagnostics,
the Status window will again display three dashes (—)
to indicate this condition.

When all boards have agreed to shut up, Station Control
asks the first one (TTRC, if present) to wake up and be-
gin its own external diagnostics. The board has five sec-
onds to send something over the IPCB. This can be its
own IPCB test message, a fatal or non-fatal error code,
or its firmware version number. Error codes received
will be displayed in the Status window (fatal ones, of
course, will remain in the window for five seconds be-
fore the Station Control board resets the entire station.)
Reception of a remote board’s firmware version number
signals the completion of that board’s diagnostics. Be-
fore displaying the version number, however, Station
Control requests the Station Type and System Version
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bytes from the remote board. If any of those bytes don’t
match what Station Control has stored within its code-
plug as the correct value, that is a fatal error. (This
check ensures that only compatible boards can be used
within a station). If all bytes match, the version number
of the board goes up in the Status window, and the next
remote board in line is called up to go through the same
procedure. This procedure continues until there are no
more remote boards in line. Any remote board that re-
fuses to wake on command is, again, assumed to be in
rebetlion, and will cause a fatal error.

When the firmware version numbers of all remote
boards in the station have been displayed in the Status
window of the Station Control board, this means that all
boards have run and passed their individual diagnostic
routines. Having reached this point, sscb_re-
set_diags.asm will turn off the Disable LED, and issue
a command to each board in turn to enter its back-
ground mode. This is the last chance for a remote board
to mutiny by refusing the command, creating a fatal er-
ror and resetting the system. Assuming that no remote
board chooses to do this, Station Control will now clear
the Status window, call a variable-initialization routine,
and go into its own background processing mode.
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SECURE CAPABLE STATION

CONTROL BOARD
RECEIVER AUDIO AND
SQUELCH CONTROL
TROUBLESHOOTING CHART
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SET SQUELCH
CONTROL R1553 FROM
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MAXIMUM LEVEL
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SYMBOLS AND ABBREVIATIONS USED IN THE CHART

ALL VOLTAGE MEASUREMENTS ARE DC, UNLESS OTHERWISE STATED,
AC VOLTAGES ARE MEASURED WITH AN AVERAGE RESPONDING METER.

= TEST TO BE DONE

= DECISION

= SOURCE OF FAULT

TS = TROUBLESHOOTING
U1560-3 = PIN 3 OF U1550

cw = CLOCKWISE

ccw = COUNTERCLOCKWISE

TROUBLESHOOTING PREREQUISITES:

1. ENERGIZE STATION. RECEIVE SYNTHESIZER MUST BE LOCKED (RX LOCK LED LIT).
IF NOT, PERFORM RECEIVER TROUBLESHOOTING PROCEDURE.

2. PL DISABLE STATION BY PUTTING SW800 IN THE PL DIS POSITION {UP).

ACCESS DISABLE STATION BY PUTTING SW801 IN THE "ACC DIS " POSITION. (UP)

4. PROVIDE A MEANS OF LISTENING TO LOCAL AUDIO. PLUG PORTABLE TEST SET
INTO J812.

5. THERE SHOULD BE NO RF SIGNAL PRESENT AT THE RECEIVER INPUT
(DISCONNECT ANTENNA).

8. WHEN TROUBLESHOOTING IS COMPLETE, READJUST THE AUDIO AND REPEATER
SQUELCH SECTION TO PROPER SYSTEM SPECIFICATIONS.



parts list

TRN7008A Display Board PL-11223-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
connector:
JBOSA, 8058 2883547701 male: 8—contact
nght diode: (see note)
DS8200 thru 8202 4882771L03 red, 7-segment display
non-referenced Reme
5483885R01 LABEL, bar code
note: For optimum perf diodes, transi: , and integrated circults must be
ordered by Motorola part numbers.

TRN7352A/TRN7357A/TRN7358A SSCB BOARD PL-11604-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capackor, foied: UF 5% 50V:
unless otherwise stated

c701 2113740857  220pF

c702 2113740871  820pF

c703 2113740873 .00t

C704 2113741860 0.1

C706.708 2311040A10 10 2 10% 25V

cr07 2113741860 0.1

C708 2311049A10 10 £10% 25V

C700 2311049808 1.0 £10% 35V

cno7N 2311048422 33 £10% 16V

4H 2311048A19 10 +10% 25V

cn13 2311049408 1.0 £10% 35V

cna 2311049A18 10 +£10% 25V

C715 2113740B40  100pF

cr18 2311040A19 10 £10% 25V

cr7 2113741860 0.1

cr18 2311019A45 100 £20% 16V

cr1e 2311040A18 10 £10% 25V

cr21 2311049422 33 £10% 16V

C722,723 2113741860 0.1

C800 2113741845 01

C801 2113740850  270pF

C802thru808 2113741869 0.1

c810 2113741869 0.1

c812 2311040A19 10 £10% 25V

C814,815 2113740834  24pF

c817 2113740885  470pF

c818 2113741868 0.1

ca0 2113741845 01

cez2 2311040A08 1.0 £10% 35V

C823thru828 2113741869 0.1

C820 2113740840  100pF

C830 2113741860 0.1

C1543 2113740873 001

C1544 0811051A13 0,163V

C1545,1548 2113740847  82pF

c1547 0811017808 .01

C1548 2113740876 0015

C1549 2113740B57  220pF

C1551 0811017405  .0033

C1562,1553 2311048A10 2.2 2 10% 35V

C1554 0811017A01 001 (TAN73524)
0811017808 .01 (TRN7357A/TRN7358A)

C1555 2113740834  24pF

C1556 0811017401 001 {TAN73524)
0811017808 .01 (TRN7357A/TRN7358A)

C1557 0811017808 .01

C1558 2113740876 0015

C1559 2113740873 001

C1560 2113740834  24pF

C1561 0811017A05  .0033

C1562 2311046A10 2.2 £10% 35V

C1584 2113741821 022 (TRN73524)
2113741837 0047 (TRN7357A/TRAN7358A)

C1578 2113740857  220pF

€8100,8101 2113740849  100pF

c8102 0811017808 .01

C8103 0311051A08 02263V

C8104 0811017408 01

C8105 2383210A18 500 -10+ 100% 20V

C8108 0811051A13 0,183V

€8107.8108 0811051408 01563V

C8100 2384665F06 220 -10+ 150% 25V

c8111 0811017405  .0033

c8112 2311049415 4.7 210% 35V

c8113 2113740840  100pF

C8114,8115 2113740857  220pF

c8116 0811051A15  0.2263V

c8117 2311049A10 2.2 +10% 36V

c8118 2311049008 1.0 10% 35V

c8119 0811017406 0033

C8120 0811017808 .01

c8121 2113740857  220pF

€8122,8123 2311049408 1.0 +10% 35V

cai24 0811051A13  0.163V

C8125 2311049408 1.0 2 10% 35V

C8126thru8130 2113740848  100pF

C81311hru 8133 2113740840  43pF
2311040408 1.0 +0.1

c8135 0811051A15 02263V

c8138 2311049419 10 210% 25V

C81371hri 8140 0811051A15 02263V

cat4t 2113741845 01

C8142thru8150 2113741868 0.1

c8151 231104015 4.7 210% 35V

c8152 2113740849  100pF

C8153 2113741845 01

C8154 2113740849  100pF

C8158 2113740840  100pF

c8i57 2113741845 .01

c8158 0811051A10 033 63V

c8159 0811051A12 068 63V

C8160 2113740840  100pF

C8161 0811017405 0033

c8162 0811051A13  0.163V

c8163 2113740874 0012

c8164 2311049A08 1.0 £10% 35V

C8165 2113740876 0015

c8169 2113740840  43pF

c8170 0811051A15  0.2263V




11694-0

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
C8173 0811017A08 .01
C8174 2113740857
C8175,8176 2311049A08 1.0 £10% 35V
Cc8177 2311049A10 2.2 £10% 35V
C8178 2311048A08 1.0 £10% 35V
C8178thru 8181  2113741B68 0.1
8183 2113741868 0.1
C8195thru 8198 2113741868 0.1
€8200 2113741833 .0033
C8201 2113740855 180pF
C8202 2113741B45 .01
C8203 2113741837 .0047
C8204 2113740873 .001
C8205 0811051A15 0.22 63V
€8207 2113740873 .001
€8200,8210 0811051A13 0.1 83V
C8214 thru 8216 2113740873 .001
Cc8218 0811051A15 0.2263V
Cc8218 2113741860 0.1
C8220 2113740873 .001
C8225 2113740873 .001
C8230 2113740857 220pF
C8231 2113740873 .001
€8300 thru 8303  0811051A11 .047 63V
C8304 2311049A19 10 +£10% 25V
C8305,8308 0811051A11 .047 63V
C8307 2113740836 30pF
diode: (see note)
CR801,802 4811056A11 sllicon
CRB803 4805129M41 sllicon
CR804 thru 807  4811058A11 silicon
CRB809 4811058A11 slicon
CR1520 thru 1522 4805128M41 sllicon
CR1523,1524 4811058A11 slficon
CR1528,1527 4811058A11 sllicon
CR1528,1529 4805129M41 slficon
CR1530 4811058A11 sllicon
CR1531 4805129M41 shicon
CR6100,8101 4883654H01 sliicon
CR8102,8103 4811058A11 sllicon
CR8107 4811058A11 sliicon
CR8110 4805129M41 sllicon
CR8112,8113 4805128M41 slilcon
CR8115,8116 48836854H01 sllicon
CRB8200 thru 8203 4805126M41 sllicon
light emitting diode: (see note)
0S800 thru 803 4888245C22 green
DS804 4888245C23 yellow
DS805 4888245C24 red
connector:
J701 2882084N13 male: 6-contact
J800 2882296R34 male: 40-contact
J8o1 2882505703 male: 26-contact
J8o2 2B83143M03 male: 14-contact
J803 2882505T05 male: 40-contact
J804 2882505T04 male: 34-contact
J806,807 0084231803 female: 2-contact
J812 0883112N01 female: 8-contact
jumper:
JU1 thru 17 2880002R03 male: 3-contact
coll:
L700 2484386701 25uH
L701 2484266701 150Uh
1702 2484386701 25uH
1800 2411047A25 10uH
transistor: (see note)
Q700 4884233701 MOSFET type M33T01
Q705 4811056A08 PNP type M56A08
Q800 4811056A08 PNP type M56A08
Q801 4811056A03 NPN type M56A03
Q802 4800869642 NPN type M8642
Q803,804 4811056A03 NPN type M56A03
Q805 4800869642 NPN type M9642
Q808,807 4811056A03 NPN type M56A03
Q808 4811056A23 NPN type M56A23
Q8089 thru 811 4811056C21 NPN type M56C21
Q813,814 4811056A03 NPN type M56A03
Q816,817 4811046A03 NPN type M56A03
Q821 4800869653 JFET N-channel
Q822,823 4811056A03 NPN type M56A03
Q1507 thru 1510  4811056A03 NPN type M56A03
4811056A03 NPN type M56A03
Q8101,8102 4800869919 JFET P-channel
Q8200 thru 8207  4811056A08 PNP type M56A08
Q8208 thru 8212  4811056A23 NPN type M56A23

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
resistor, fixed: +5% 1/8W
unless otherwise stated
R700 0811077A08 10k
R701 06811077A88 3.8k
R702 0811077A50 100
R703 0811077A74 1k
R704 0611077831 220k
R705 0811077F90 121k £1%
R708 0811077F28 221k £1%
R707 0811077H30 287k £1%
R708 0811077F91 10k £1%
R709 0811077E94 1k £1%
R710 0811077F90 121k £1%
R711 0811077835 330k
R712 0611077823 100k
R713 0611077F91 10k £ 1%
R714 0611077813 39k
R715 0811077815 47k
R716 0611077F63 511k £1%
R717 0611077835 330k
R718 0811077807 22k
R718 0811077A50 100
R720 0811077A38 27
R721 0811077847 1 meg
R722 0811077831 220k
R723,724 0883962701 1.01W
R725 06811077F91 10k £1%
R726 0611077G08 15k £1%
R727 0611077A88 10k
R728 0611077H85 1meg £1%
R728 0611077828 180k
R730 0611077A01 0O—ohm Jumper
R731 0883962701 1.0 £1%
R732,733 0611086004 0.62 2W
R738 0611009A33 220 1/4W
R737 0611077A84 2.7k
R738 0611077A684 390
R738 0811077A98 10k
A740 0611077A56 180
R741 0611077A08 10k
R742 0811077A86 3.3k
R743 0611086A03 1.01W
R748 0811077A78 1.5k
R800 0811077A54 150
R801 0611077A88 3.8k
R802 0811077A01 0-ohm Jumper
R803,804 0611077A88 3.9k
R805 0611077A42 47
R806 0611077A98 10k
R807 0811077A94 6.8k
R809,810 0811077A%4 6.8k
R812 0611077A78 1.5k
R813 0611077A32 18
R814 0811077A56 180
R815 0611077A32 18
R818 0611077A80 4.7k
R817 0611077A82 2.2k
R818 0611077A52 120
RB819 0811077A32 18
R820 0811077A56 180
R821 0811077A78 1.5k
R822 0811077A56 180
R823 0611077A82 2.2k
R824 0611077A80 1.8k
R825 0611077A82 2.2k
RB826 0611077A98 10k
R827 0611077A88 3.8k
R828 0611077807 22k
R829 0611077A94 6.8k
RB30 thru 836 0611077A98 10k
R837,838 0811077A50 100
R839 0611077A98 10k
R840,841 0611077A50 100
R842 0611077A88 10k
R843 thru 845 0811077A50 100
R846 0811077A52 120
R847,848 0811077A98 10k
R849 0611077809 27k
R850 06811077A98 10k
R851 0811077A58 220
R852 0611077B47 1 meg
R854 0611077A98 10k
R855 0611077A92 5.6k
R856 thru 858 0611077A98 10k
R861 0611077809 27k
R862 0611077A88 3.0k
R863 0811077A54 150
R866 0611077A88 10k
R867 0811077A78 1.5k
R868 thru 871 0811077A98 10k
R872 0611077A54 150
R873 0611077A98 10k
R874 0611077A54 150
R875 0811077A80 1.8k
R876 0611077A98 10k
R877 0811077A54 150
R878 0811077A80 4.7k
R879 0611077A82 2.2k
R880 0611077A78 1.5k
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REFERENCE MOTOROLA REFERENCE MOTOROLA

8YMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

R881 0811077A08 10k R8147 0611077809 27k

R882 0811077A82 2.2k R8148 0611077A98 10k

R883,884 0611077A98 10k R8149 0811077808 27k

R885 0811077A80 4.7k RB150 0811077823 100k

R887 06811077A98 10k RB8152,8153 0611077809 27k

R888 0611077839 470k R8153,8154 061177A68 10k

R889 0611077A88 10k R8155 0611077809 27k

R890 0611077A74 1k R8156 0811077823 100k

R891 0611077A98 10k R8157 thru 8159  '0611077B09 27k

R883 0811077A88 10k R8162 0811077807 22k

R894 06811077823 100k R8163 0611077809 27k

R885 thru 898 0611077A98 10k R8164 0611077A88 10k

R1523 0811077815 47k RB8165,8166 0811077808 27k

R1524 06811077A86 3.3k R8167 0811077823 100k

R1525 0611077813 100k (TRN7352A) RB168 0611077830 200k
0611077823 38k (TRN7357A) R8169 0811077823 100k
0611077817 56k (TRN7358A) R8170 0811077A68 560

R1526 0611077A82 2.2k R8171 0611077830 200k

R1527 0611077835 330k (TRN7352A) RB172 0B811077A50 100
0611077813 38k (TRN7357A) R8173,8174 0611077823 100k
0611077817 56k (TRN7358A) R8175 0611077809 27k

R1532 0611077807 22k (TRN7352A) R8176 0611077A91 5.1k
0611077827 150k (TRN7357A/TRN7358A) R8177 0611077809 27k

R1533 0611077A84 390 R8178,8179 0811077814 43k

R1534 0811077A78 1.5k RB8180 0611077809 27k

R1535 0811077825 120k (TRN7352A) RB181thru 8185 0611077818 62k
0611077823 100k (TRN7357A/TRN7358A) R8186 0611077815 47k

R1536 0811077837 220k (TRN7352A/TRN7357A) R8187 0811077814 43k
0611077839 470k (TRN7358A) R8188 0611077823 100k

R1537 0811077B15 47k R8189 0611077B43 680k

R1540 0611077B15 47k R8190 0611077823 100k

R1543 0611077823 100k R8191 0611077A08 10k

R1544 0611077A74 1k R8192 0611077A868 3.3k

R1545 0611077819 68k R8183 0611077A88 10k

R1546 06811077A74 1k R8184 0611077823 100k

R1547 0811077A98 10k R8195 0611077A88 3.9k

R1548 0811077833 270k RB8196,8187 0611077A76 1.2k

R1549 06811077A94 6.8k R8200 0611077A78 1.5k

R1550 0611077A98 10k R8201 0611077A50 100

R1553 0611077819 68k R8202 0611077A78 1.5k

R1554 0611077821 82k R8203 0811077A80 4.7k

R1555,1556 0611077A98 10k R8204 0611077A50 100

R1557 0611077807 22k (TRN7352A) R8205,8208 0611077A78 1.5k
0611077827 150k (TRN7357A/TRN7358A) R8207 0611077A82 2.2k

R1559 0611077A84 390 R8208 0611077A50 100

R1560 0611077B15 47k R8209,8210 0611077A78 1.5k

R1561 0611077825 120k (TRN7352A) RB8211 0611077A84 2.7k
0611077823 100k (TRN7357A/TRN7358A) R8212 0811077A50 100

R1562 0611077837 220k (TRN7352A/TRN7357A) R8213,8214 0611077A78 1.5k
0611077839 470k (TRN7358A) R8215 0611077811 33k

R1563 0611077815 47k R8218 0611077A50 100

R1565,1566 06811077A74 1k R8217,8218 0611077A78 1.5k

R1567 0611077A94 6.8k R8219 0611009823 0~-ohm jumper

R1568 0611077A98 10k R8220 0811077A50 100

R1570 0611077A74 1k R8221,8222 0611077A78 1.5k

R1571 0611077A98 10k (TRN7352A/TRN7357A) R8223 0811077823 100k
0611077821 82k (TRN7358A) RB224 0611077A78 1.5k

R1572 0811077A01 0-ohm jumper (TRN7357A/TRN7358A) R8225 0611077A50 100

— not used (TRN7352A) R8228 06811077A78 1.5k

R1573,1674 0611077A81 5.1k (TRN7352A/TRN7357A} R8227 0611077823 100k
0611077814 43k (TRN7358A) R8228 0611077A50 100

R1575 0811077A92 5.6k R8220,8230 06811077A78 1.5k

R1576 0611077827 150k R8231 0611077G88 100k 1%

R1578 0611077A78 1.5k R8232,8233 0611077A98 10k

R1598 1882787K08 var 100k +20% 1/4W R8236,8237 0611077A08 10k

R8100 thru 8103 0611077801 12k R8230,8240 0611077A88 10k

R8105 0611077823 100k RB242,8243 0811077H18 200k £ 1%

R8106 thru 8107  0611077A98 10k RB8244 0611077G88 100k +1%

R8108 0611077A94 8.8k R8245 0611077823 100k

R8109 0611077801 12k R8246 0811077G88 100k 1%

R8110 0611077813 30k R8247 0611077H18 200k + 1%

R8111 0611077A98 10k R8248 0611077G88 100k 1%

RB8112 0611077A84 6.8k R8249 0811077H18 200k £ 1%

R8113,8114 06811077A86 3.3k R8250 0811077G88 100k 1%

RB115 0811077A84 6.8k RB251 thru 8254  0611077H18 200k + 1

RB8116 0611077A88 3.6k RB255,8256 0611077823 100k

R8117 0611009826 2.7 1/4W R8257 06811077G88 100k = 1%

R8118 0611077A88 3.8k R8258 0811077H18 200k +1%

R8119 0611077A67 510 R8250 0611077G88 100k +1%

R8120 0611077A68 560 R8260 0611077418 200k £ 1%

R8121 0611086A08 471W R8261 0611077G88 100k = 1%

R8122 0611077A26 10 R8262,8263 0811077H18 200k = 1%

R8123 0611077837 390k R8272 0611077G88 100k +1%

R8124 0611077A94 6.8k R8275 0811077H85 1meg £1%

R8125 0811077A08 10k R8276 0811077H30 267k £1%

R8127 0611077A94 6.8k R8277 0611077A98 10k

R8128 0811077A86 3.3k R8278 0611077H50 432k £ 1%

R812Y 0811077A78 1.5k R8279 0611077H26 243k £1%

R8130 0811077H43 365k + 1% R8280 0811077H43 365k £ 1%

R8131 0611077A98 10k R8281 0611077813 30k

R8132 06811077A92 5.6k RB8282,8283 0611077H85 1meg £1%

R8133 0611077823 100k R8284 0611077H30 267k +1%

R8134 0611077817 56k R8285 0811077H50 432k = 1%

R8135 1882787K09 var 10 1/4W R8286 0611077A98 10k

R8136 0611077805 18k R8287 0611077A74 1k

R8137 0611077809 27k R8288 0611077H26 243k £1%

RB8138,8139 0611077811 33k R8289 0611077H85 1meg £1%

R8141 0611077803 15k R8280 0611077H43 365k 1%

R8142,8143 0611077807 22k R8291 0611077813 3gk

R8144 0611077A98 10k RB292 06811077A86 3.3k

R8146 0611077803 15k R8293 0611077823 100k




REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
R8284 0611077811 33k
R82085 0611077823 100k
R8300 0611077823 100k
R8310thru 8313  0611077B15 47k
R8314 0611077A98 10k
R8315 06811077A84 6.8k
R8318 0611077A88 10k
R8318 0811077823 100k
RB335 thru 8330 0611077A74 1k
R8340 06811077A98 10k
R8344 0811077A68 560
R8345 thru 8347  0811077A50 100
R8348 06811077A98 10k
R8349 0611077830 200k
R8400 0611077A67 510
R8401,8402 0611077A02 5.8k
RB8403 0611077801 12k
R8404 0811077811 33k
R8405 0611077A84 2.7k
R8408 0811077815 47k
R8407 0611077A74 1k
R8408 0611077835 330k
R8408 0611077845 820k
R8410 0811077E15 150 £ 1%
R8411 0611077845 820k
R8412 0611077E73 604 +1%
R8413 0611009823 0-ohm jumper
RB414 0611077A43 51
R8415 0611077803 15k
switch:
$W800,801 4083980R04 spdt toggle
sSwso2 4083880R05 spdt toggle
transformer:
T700 2584265701 power
test point:
TP1 thru 11 2910271A15 terminal pin
Jintegrated circuit: (see note)
usoo 5197024A01 2.1 MHz max Interclock 8-bit MCU
U801,802 5184494R03 ASIC
uso4 5184064F76 32k x 8 RAM
usos 5183222M10 quad operational ampilifier
uso7 5184320A35 timer
U810thru 812 5184887K60 2-c¢han analog multiplexer/demuttiplexer
us13 5184704M19 hex-level log-level converter shifter
usi14 5184621K32 quad operational amplifier
us1é 5184704M19 hex-level log-level converter shifter
us17 5184887K73 quad bilateral switch
us18,819 5184821K32 quad operational amplifier
us21 5184621K32 quad operational amplifier
us24 5182802R24 50k = 10% 15mW digitaily controlled pot
us30 5184621K33 quad operational amplifier
us31 5182802R24 50k + 10% 15mW digitalty controlled pot
U837,838 5184621K85 dual operational ampiifier
ua3s 5184704M19 hex-level log-level converter shifter
us40 5184887K60 2-chan analog multiplexer/demultiplexer
us41 5184621K85 dual operational ampiifier
us42 5183222M64 quad comparator
us43 5184371701 signaling current control module
U1550,1551 5183222M03 quad operational amplifier
u1552 5183222M10 quad operational amplifier
U1553,1554 5182802R24 50k + 10% 16mW digltally controiled pot
us200 5184621K32 quad operational ampilifier
voltage regulator: (see note)
VR701 48834681E40 Zener. 5.1V
VR702 4882256C26 Zener: 3.3V
VR1531 4882256C26 Zener: 3.3V
VR1532 4882256C26 Zener: 3.3V (TRN7357A/TRN7358A)
4811034A23 Zener. 2.7V (TRN7352A)
VR1533 4882256C26 Zener. 3.3V (TRN7357A/TRN7356A
4811034a23 Zener, 2.7 V (TRN7352A)
VR1531 4882256C26 Zener. 3.3V
crystal: (see note)
Y800 4880113K04 7.9488 MHz
non-referenced ltems
0310845A11 SCREW, tapping: P3.12x 1.27 x8; 2used for JB0O
0962449701 SOCKET, 52-contact: for U800
0982449703 SOCKET, 84-contact. for Us01,802
0982808R02 SOCKET, 8-contact: for Us08
0982808R10 SOCKET. 28—contact: for U803
0983729M17 RECEPTACLE: 20~contact: 2 used for J80O
0884181L01 CONNECTOR, 2-contact jumper: for JU1-JU17
2683373P02 HEAT SINK: for Q700
4380054K02 SPACER, PCB support
5483865R01 LABEL, white bar code
5484246701 LABEL, bar code
7505295801 PAD, crystal base: for Y800
TRN7008A BOARD, display
note: For optimum pert dlodes, and integrated clrcults must be

ordered by Motorola part numbers.

8/31/90

SSCB MODULE

SECURE CAPABLE STATION

CONTROL BOARD
PARTS LISTS

68P81083E92 13



Gen Tx D

SECURE CAPABLE STATION exp_Bus —Sen Tx D
CONTROL BOARD TTRC T
BLOCK DIAGRAM
TTRC TX Hudio
MRTI * Inbound l
USER Mic Audi:
EXP BUS Local Aut
RX1%/RX2
4. _Secure A]
SECURE ; Secure R
BS Quad2 Audio
S P> cyp BUS
——— | | Juad Audio g TTRC SECURE
| ﬂgEnEﬁzLEFIPEﬁlel ope (RF T
0
RCVR2 Raw RX2 Audio — Hgg?g
. BUFFER De~Empl
| | »
RCVR1 Raw RX1 PAudio > ggg?é Ir‘ﬁ' - -
BUFFER o) FLUTTER PL/DPL LEVEL
Exp gus-Biversity Audio | ‘H-I F1GHTER | HPF ADJUST
i 908 WHZ ONLY
| ') FF Clip Level 1 PL/DPLE _ |
| 1 |
PL/DPL PL/DPL
I FILTER LIMITER
| Rpir lch Level 0
SQUELCH | Rptr Unequaloh
| —— DETECTOR
I ANP RCVR Rx1 Unsquelch
l [)sEQTUEEcL'[(':gk Channel Rctivit
|
[

Loopback HudioI %

i

j Receive Squelch Level i
S 3 ] SELCH
c

Squelch Control

L 0OPBACK
EXP BUS SECURE TTRC -ag—hUXBUS _
SECURE TTRC -g—oiioh Speed Ring -
XMITTER RCVR - Synthesizer Control
SECURE EXP BUS USER TTRC g IPCB _
Discrete Sietus/Conirol Lines

to rest of station---d—

14 68P81083E92 8/31/90

XMITTER

p—

Fud Pwr Level

Rfl Pwr Level




 Tx Data

- Tx Audio
] |AUDIO GATING AND SUMMING _g%gg Rx1 RAudio ~
di oted Ix Audlo
=2 I MG“'" Tx Budto, Tnbound MRTI Audio
ound MRTI Audio x Audio Gete Control Secure Rx Rudio »] SEL
Rx2 Audio SUM

| L_}___,%_mud_nﬂu_mtu_, Rlert Tone Audio o

. Audio SECURE MRTI Audio Gete Control Secure Alert Tones : /

al Rudio L—‘hg/ = Goted Locel Audio . _g%}:%i_%%%
LDSECURE iLocol Audio Beie Control _Secure Rx Aud:

_Audio |

Py

sure Rlert Tones

-

.

ure Rx Audio

el

3US
SECURE

pe (RF Tray)

le-Emphasis/Flat

T

> Geted Rxl Audio

B

°y

‘

Cantral

l ) ated Rptr Audio
_r-%—— Rptr Audio Gate
Rx Audio Gate Control

Alert Tone Rudio

te
er one

Alert Tone Line Bate Control

Rac Ln Audio

Boted Locel A
Secure Alert °

Geted Rx] RAudio
Inbound MRTI Audio
Gated Locel Audio
Rx2 Audio Y
Secure Alert Tones .
Secure Rx Audio
Line Gated
Alert Tone Audio
Goted Tx RAudic

Gated Rptr Ruc
Goted Local A

EXP BUS

ust )

4

|
|
[ — |
AV 4‘ | »I-EXP;;IDORi : Rx1 Rudio.l
DE
EMPHASIS "o 8Ty
1‘7 ~ | Rx Level Ad]
|
PL/DPL/Copnect Tone Decode Dete
|
weleh |
| |
elch I
|
ctivit
————3—1 Squel ch |
S, | 1 P
! Data T ’.I
|
_ _ _ _RCV AUDIO PROCESSING , |
P |
‘r |
7/ I
Ja >
Z, ’I
}r |
~ o
s »I
Ilnes }, .y
/
|

A

~0

— £

o @O

L aa b
Oj+« O[O
~lc 3
ojJo w
SIS {
_1_¥ _
LOGIC
CONTROL

|
|
|

Gated MRTI Aug

b e ——— — e

Loopback RAuc

Lin

’Hlert Tone Rudio

AND

(refer to next sheet)



Gen Tx Datae

Raw Tx RAudio

Tx Audio

SELECT
SUMMER

Select RAudio

I
I
I
I
I

SPKR Audio

Outbound MRTI

I
I
| Line Audio
- h
——j» . I - = = — _Pre E_np___‘agsLFI_gt_f_ ___________
o
I | -— - - — -
— ! Loyl T
" o oLy ENPIRS IS FILTER —==
tr Rudio | Tx I L
cal RAudio o] SUMMER
11 Audio . | [
I
| "5
Audio |
- ¥
I e
Line ¥ #
Audioc I
Mo | XMIT AU
o — et — —— — — ——— — —— e — — f— c— mm—— s ve—— e m— m— Se—
FIudiO o
o 2 o o
I e - (o} 3 e ——
3 © - &
I ~ < s 3 o GND B
i Mex Deuviation Adjust 3 o Tl 2 ’
' o - X Pur RA++
I o o —| o Supplg___—'.
Alert Tone Tx Gete Contirol O - o o 20_@!,
| 8l 2 A8
i PL Encode Audio w n O Ll
' > o ez o -
el o — o
I o a. - 8 G
| =z @ =
. Coded Dev Level Adjust , ‘
' Coded Rx Levsl Adjust S, SECURE
| G
| CT Encode RAudio > TTRC to
I‘ Low Voltoge/Power Up Reset

TEPS-48165-0
SHEET 1 OF 2



p TTRC
_ p» SECURE
B EXP BUS
) B EXP BUS
—» |USER
Audio o MRTI
> TTRC
_____ 1
|
o 5N 1% Mod Audio o xu1TTER
i
uf/"l
|
|
— |
| |
|
| ShutdONn ’ EXP BUS
@_E@OE@%?NE} A++ TTRC
SECURE
TTRC
3.6Y - EXP BUS
SECURE kLines with this symbol
) can be jumpered to
POWER VR,VB.VC,VD,VE.._t ; control board function
o res
| +5V » Of sschb
L—ak———.»(r? tray)
ol bR A++ »EXP BUS
0
© a A2
0 o} o

resi of staiion

& MRTI



IPCB Dﬂto Sgr\iol SCI
> IPCB |- Port Date T
«Lxpension Reset
Low Voltagse Reset | RESET -t MCU Reset L
- Del ayed Reset CIRCUITRY
PL Strip >
Patch PTT
: —
Monitar > MRTI
Patch Inhibit 1/0 4 DB-D07
- Rx Carrier Indicate 8 68HC11
Rux Rx Carrier Indicaete
-— MCU
PL Decode Dote -
Mod RAudio o A/D
System Audio | A/D
Rx! Audio >l A/D
PL Encode Audto ol /0
Alert Tone Audlio »{a/D
L,ine F\udio ’F:I/D
FWD PWR - »lA/D
RFL PWR - BUFFERS 50
MUTE - ‘
= SECURE * A
yDisplay Control
-y 71 -
J Segnent Control
£:] 4
D1BABL
XMIT -
MIC PTT - FRONT
Access Disable - PANEL 0607
PL Disable - 1/0 et} (é r)
Display Select - 8
Display Change -



EXTERNAL

- DO-D7 MEMORY
8 —
. A8-A15 L
B S 's EEPROM Data 64K EPROM
EEPROM Clock —
S———— §
et — -
DO-D7 ADDRESS AG-A7 32K SRAM
Addr Strobe - -
DEMUX =l Memory 2K EEPROM
& enabl es -
AB-A15 , =
E (8 .' -
e
R/W . ADDRESS
38HC11 Del ayed Reset - DECODE
MCU
DB-D7 )
'8 "
MUX IRQ BAG-BA3
-t MUXBUS _ r4
BDO-BD3 )
DO-D7 2 1/0 4
R Tg B Data Strobe
_Ring Data In
2 . HIGH Ring Data Out . i
‘s SPEED Ring Clock -
RING
Ring Synch -
DO-D7
- — ,‘8 -
S
Level Adjust Inc - R KEY
Level Adjust Up/Doun - Ay
Rx Leusl Select - A oN
Max Dev Level Select - r
LEVEL Rotr Sq Level Select (é
ADJUST Rcu Sq Level Select - A FuLL
1/0 FF Clip Level Select %4
) 0p-D7 >
Isg P Coded Dev Level Select > RX LOCK
Coded Rx Level Select .

TEPS-48165-0
SHEET 2 OF 2

i

X LOCK




EXTERNAL
MEMORY

64K EPROM

32K SRAM

2K EEPROM

Alert Ione Data

p D/R

7

PL/CT Data
y )

Alert Tone Rudio
2

D/R ™ %g

73

CT Encode fudio
!

PL/CT

Alert Tone Line Gots

Alert Tone Air Gate

MRTI Audio Gate

Rptr Audio Gate

Tx Audio Gate

Local Audio Gate

BORARD

Qued Audio Geote

Flat Rudio Gate

YYYYVY VY YY

I/0

Rx!1 Unsquelch

Channel RActivity

A AA

Rptr Unsquelch

Squel ch RAdept

Squelch EEPOT Enable

PL/DPLx

Loopback

Quad Audio Gate

R1
“S5NCY |

R KEY

R FULL

TP
| Y

RX LOCK

LOCK

Synth. Addr.

Synth. Deote

o
L 9

Tx Strobe

Rxl Strobe

Rx?2 Stirobe

vy
"YViv ey

Ix Loop

Tx Lock

STATION

Rx Loop

Rx!1 Lock

I/0

Rx2 Lock

& FRONT

PA On

PANEL LEDS

AA AAAA A

PA Full Power

PR Key

PR Power Cutback >

Antenna Relay Enable b

Battery Revert (AC Re?r)

AA

Quvervoliage Alarm

PL Encode Rudio
-

SE(

8/31/90



SECURE CAPABLE STATION

CONTROL BOARD
ta Rlert Tone RAudio BLOCK DIAGRAM
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2. An asterisk(®) ofter or a line over a signal
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Ja; 51 PR FULL POKERs DsspE |DS881 (05602
gy 12_PA_ONe
Jaag SLTX_LOCK=
g1 SZ_RX2 LOCK=
Ay Sl RYL LOCKE
JBg S8 TX_LOOP
Jgay Sle RXL LOOP ~
s
+5v g
Reg9L LRes9 Srea7 Sress Lress Lraepa
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ernwise specified, all resisior values
s and cepacitor values in microforads.

k{m) efter or o line over a signal
otes an active law levsl signel.
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kits, but
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