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DESCRIPTION

The Panel Control, Display and Dual Tone Multi Fre-
quency (DTMF) Switch boards are housed in the Front Panel
Assembly of the EDACS FMD mobile radio (Figure 1). The
Display board contains the control switches, indicators, and
display used to communicate information between the radio
and the operator. The Panel Control board interfaces and proc-
esses signals between the Display board and the rest of the ra-
dio.

CIRCUIT ANALYSIS

PANEL CONTROL BOARD

The Panel Control board interfaces between the Display
board, the System Control board, DTMF SW board (System
model), speaker, microphone, and the MDT connector. The
board contains an 87552 microcontroller (IC921), voltage
regulators, power reset and interface circuitry, and backlighting
control.

Power enters the board through connector P921-2 from the
System Control board. Switched A + (SW A +) is applied to
two voltage regulators (IC923 and IC924). Regulator IC923
provides + 5 Vdc to power the logic circuitry, and IC924 pro-
vides + 9 Vdc for the backlight LED indicators. Power- on re-
set is provided by the 5-volt regulator (RST line) and is applied
through inverter TR921 to the RESET input of the microcon-
troller (IC921-15).

Microphone connections are made to the board through
J923. No audio processing is performed on the Control Panel
board and the microphone lines (MIC HI and MIC LO) are
passed to the System Control board through P921-1.

Signal lines from the operating control switches (GRP
DWN, VOL UP, etc.) on the Display board enter the Control
Panel board at J921. These active-low lines are diode protected
by CD921 thru CD931 and pulled up to 5 volts by R921 thru
R932. All lines, with the exception of the POWER switch, con-
nect directly to microcontroller IC921.

The POWER switch is handled differently from the rest of
the switch lines. A dual D-type flip-flop (IC922) is used to de-
bounce the switch and provide a toggle action to the push-but-
ton power switch. The POWER switch on the Display board is
tied to the Control Panel board at J921-A7 (PWR). The PWR
line is diode protected (CD942) and tied to the preset (PR) line
of IC922. Power (A +) is applied to the flip-flops and is also
used to hold both preset (PR) lines high.

When power is applied to the radio, the Q output (IC922-5)
is preset to zero which holds the clock (CK) input (IC922-11)
low. The Q output of the second flip-flop (IC922-9) is also pre-
set to zero, which is applied to the input of transistor switch
TR938, causing the POW ON(-) output to be held high indicat-
ing a power off condition. The Q(-) line (IC922-8) is now high
and is fed back to the D input of the flip-flop (IC922-12) ready
to be clocked in when CK goes high.

When the POWER switch is pressed, the PWR line is held
low and starts to discharge C932 through R941. As the voltage
decreases across C932, the preset (PR) line (IC922-4) will go
low causing the Q output (IC922-5) to go high. The high on the
Q output causes a one to be clocked into the second flip-flop
causing its Q output to go high, turning on TR938. When
TR938 is turned on, POWER ON (-) goes low signalling a
power-on condition. At the same time TR938 is turned on, the
Q(-) output of the flip-flop goes low causing the D input
(IC922-12) to be driven low. The next time the POWER switch
is pressed, the zero will be clocked into the flip-flop causing
TR928 to turn off.
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Backlight levels of the LCD and operating controls are
set by current switches TR922 and TR924. The switches
complete the path from + 9 volts, through the backlight di-
odes on the Display board and back to ground. Return cur-
rent from the backlight LEDs flows into the Control Panel
board at J921-B7 (BKLT) and is tied to the current switches
through R948 and R949. The BK HI (backlight high) and
BK LO (backlight low) lines from the microcontroller
(IC921-53 & -54) are connected to switch drivers TR923
and TR925. Depending on the levels of BK LO and BK HI,
the two current switches are turned on (or off) in different
combinations, effectively placing different values of resis-
tance (R948 and R949) in the return path. Four different
backlight levels are possible.

Serial data (SER Tx DATA) enters the board at P921-1
pin 1 and is filtered and diode protected before being tied to
the microcontroller RXD input (IC921-24). The SER Tx
DATA line is also connected to the MDT connector (J924-
A1).

Serial data generated by the microcontroller (IC921-25)
is applied to driver TR931 which controls open-collector
driver TR930. The output of TR930 is filtered and connected
to P921-1 pin 2 and J924-A2.

If the microcontroller has data to send over the serial
link, it lowers the SER RQST (serial request) line (IC921-
52). When SER RQST is lowered it causes open-collector
driver TR932 to pull the SER RQST line (J924-A3) low.

The microcontroller clock frequency is set by X921
which is connected to IC921 pins 34 & 35. Jumper F and ca-
pacitor C949 are used to shift the oscillator frequency when
required. Should the 7.3728 MHz frequency become incom-
patible with any units in the system, jumper F may be re-
moved to shift the frequency.

An optional external alarm may be controlled by the ra-
dio through the EXTERNAL ALARM line (J924-B1). When
the microcontroller lowers the ALARM (IC921-51) line,
open-collector driver TR935 turns on and activates the exter-
nal equipment.

The radio will support an internal or external speaker
system. Relay K921 determines the audio path between the
speaker connector P922 and the MDT connector J923. The
relay is controlled by the microcontroller INT line (IC921-
50). When this line is high, driver TR937 is turned on keep-
ing K921 energized and routing audio to the external
speaker. When INT is low, TR937 is off and the internal
speaker is selected.

DISPLAY BOARD

The Display board contains the LCD, display de-
coder/driver, indicators, front panel controls, and the back-
light unit. The Display board interfaces directly to the Panel
Control board through connector P901.

The LCD has eight fourteen-segment alphanumeric char-
acters and nine status indicators. Serial data to be displayed
by the LCD comes from the microcontroller bus through the
Panel Control Board and is applied to IC901-1. The clock
and load pulses are applied to the LCD decoder/driver at
pins 2 (SCL) and 12 (VLCD). Backlighting is provided for
the LCD and the VOLUME, GROUP and SYSTEM con-
trols. Diodes CD901 thru CD906 illuminate the operating
controls and LED backlight unit BL901 illuminates the
LCD. Chip resistors R901 and R904 are used to limit the
current through the backlight diodes.

There are four backlight levels (including off) that are
available. These levels are set on the Panel Control board
through the use of two current switches. The amount of cur-
rent flowing from + 9V through the back-light diodes and re-
turning to ground (BKLT) is controlled by the settings of the
current switches on the Panel Control board.

The operating control switches on the front panel are all
tied to a bus through connector P901 to the Panel Control
board. The switch states are read by the microcontroller on
the Control Panel board.

DTMF SW BOARD (SYSTEM MODEL)

The Dual Tone Multiple Frequency (DTMF) Switch
board contains the keypad function LEDs (CD1004 -
CD1015), button backlight LEDs (CD1016 - CD1027), and
DTMF switches. This board interfaces to the Panel Control
board through connector P1001.

A pair of cascaded shift registers (IC1001 and IC1002)
are used to receive the serial data signal (SDA1) and provide
a parallel output used to drive the keypad function LEDs.
The backlight LEDs for the keypad buttons are controlled
with the BKLT1 line from the Panel Control Board through
P1001-14. The backlight LED control circuitry is similar to
that explained under DISPLAY BOARD above. The DTMF
switch states are read by the microcontroller on the Panel
Control board.
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PANEL (SCAN MODEL)
B19/CMD-507

SCHEMATIC DIAGRAM AND PARTS LIST LBI-38722

3



PANEL (SYSTEM MODEL)
B19/CMD-507D
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PANEL CONTROL BOARD
B19/CMC-639 (SCAN MODEL)

B19/CMC-639D (SYSTEM MODEL)

OUTLINE DIAGRAM

COMPONENT SIDE

SOLDER SIDE

CHIP COMPONENT SIDE (THROUGH BOARD VIEW)
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PANEL CONTROL (SCAN MODEL)
B19/CMC-639
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PANEL CONTROL (SYSTEM MODEL)
B19/CMC-639D
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PARTS LIST OUTLINE DIAGRAM

DISPLAY BOARD
B19/CML-354 (SCAN)
B19/CML-354D (SYSTEM)

COMPONENT SIDE

SOLDER SIDE

DISPLAY SIDE
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DISPLAY (SCAN MODEL)
B19/CML-354
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DISPLAY (SYSTEM MODEL)
B19/CML-354D
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DTMF SW BOARD (SYSTEM MODEL)
B19/CDF-355

PARTS LIST SCHEMATIC DIAGRAM

COMPONENT SIDE

SOLDER SIDE

SWITCH SIDE
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DTMF SW (SYSTEM MODEL)
B19/CDF-355
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