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MAINTENANCE MANUAL
FOR

AUXILIARY BACKPLANE 19D902978G1

DESCRIPTION

The Auxiliary backplane board 19D902978G1 contains
the utility handset interface circuitry and the handset connec-
tor. This backplane allows the user to perform some program-
ming and diagnostic functions using Utility Handset
19A705965P1 and cable 19D901619P2.

The auxiliary backplane also contains circuitry to drive a
Squelch Operated Relay (SOR) and one auxiliary control
relay. The relays are not included with the auxiliary backplane.
However, the relays may be purchased as an option if required.

The auxiliary backplane is also required for Voice Guard
and GEMARC installation.

Complete details on the handset are contained in Mainte-
nance Manual LBI-38599.

CIRCUIT ANALYSIS

HANDSET INTERFACE

The auxiliary backplane serial interface circuitry is de-
signed so that the control shelf will work with either a Personal
Computer (PC) or a handset. It will not work properly with
both connected. The handset transmits and receives 300 baud
serial data at TTL levels. The system module transmits and

receives serial data at RS232 levels. Therefore, some interface
circuitry is required.

Transistor stage Q1 converts the handset keypad data out-
put to levels the RS232 receiver on the system module can
decode. This stage will not inhibit operation with a PC when
a handset is not plugged in. A low from the handset turns Q1
off, causing a high (2.5V) to be output on PGM RXD. A high
from the handset turns Q1 on causing a low (V) to be output
on PGM RXD. Diode D3 prevents damage to Q1 when PGM
RXD is being driven to RS232 levels by a PC.

Transistor stage Q2 converts RS232 level display data from
the system module to TTL levels compatible with the handset.
A high (+12V) from the system module is converted by R2,
R3, and R4 to a level sufficient to turn Q2 on. This causes a
low (V) on P2-3 to be applied to the handset. A low (-12V)
from the system module is buffered by R2 and limited by D4
to approximately -0.7V. This low turns Q2 off. P2-3 is then
pulled to +5V by pullup resistor R5.

Microphone audio from the handset is input on P2-6 and
attenuated by R11. Since the System Module MIC HI input is
DC biased, capacitors C3 and C4 are provided to AC-couple
the handset’s MIC audio into the System Module.

Speaker audio from the System Module is input on P1-7A.
This audio is attenuated by resistor-divider network R6 and
R7, and applied to the handset on P2-8.
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SOR CIRCUIT

The auxiliary backplane uses the RX MUTE output from the
system module to drive the Squelch Operated Relay (SOR). This
output is used by the System Module to control the Receiver
Unsquelched Sensor (RUS) output.

The RX MUTE output is generated by the squelch circuitry
located on the IFAS board in the front door, and is logically the
same as the RUS output.

The system module’s open collector RX MUTE output is
pulled up to +5V by resistor R12. Transistor Q3 drives the relay.
When the RX MUTE is in the open state, pullup resistor R12
supplies base current to Q3 causing the transistor to turn on.
When Q3 is on, +13.8V is placed across the relay coil, causing
the relay to energize. When RX MUTE is low, transistor Q3 is
turned off. When Q3 is off, no voltage is applied to the relay coil,
de-energizing the relay.

Diode D1 in the collector circuit protects Q3 from voltage
spikes generated by the relay at turn off. Diodes D5 and D6 in
the emitter of Q3 provide noise immunity. Transistor Q3 will sink
approximately 50mA and may be used as an open collector type
output if no relay is required.

AUXILIARY CONTROL

The auxiliary control relays are driven by the system mod-
ule’s RXF3 open collector outputs. These drivers function the
same as the driver for the SOR. When auxiliary control is
activated by a 1350 Hz function tone, RXF3 goes low. This
causes Q4 to turn off.
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OUTLINE DIAGRAM

AUXILIARY BACKPLANE BOARD
19D902978G1

(19D902978, Sh. 1, Rev. 3)
(19D902979, Sh. 2, Rev. 1)

(19D902978, Sh. 1, Rev. 3)
(19D902979, Sh. 1, Rev. 1)

COMPONENT SIDE SOLDER SIDE
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SCHEMATIC DIAGRAM

AUXILIARY BACKPLANE BOARD
19D902978G1

(19D902980, Sh. 1, Rev. 3)
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SCHEMATIC DIAGRAM

AUXILIARY BACKPLANE BOARD
19D902978G1
(19D902980, Sh. 2, Rev. 3)
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