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DESCRIPTION

The mode expander board is used with
PHOENIX-SX radios to provide additional
channel capacity. The expander board is
used in radios with the 16 channel dual
priority scan option to provide up to 128
channels.

The mode expander may be ecquipped
-with up to <even EEPROMs (Electronically
Erasable PROMs) with 16 channels for each

EEPROM. Each EEPROM is considered a
"mode" to provide up to eight modes when
used in conjunction with the EEPROM in

the radio.

Eact. mode provides 16 1independent
transmit and receive frequencies as well
as 16 independent tone frequencies.

The different modes are selected by
a MODE increment switch on the front of
the radio. A seven segment display in-
dicates the mode selected. The MODE
display 1is located on the dual priority
scan board.

The mode display increments at the
same rate as the channel display, and can

5.0 Volts DC +10%
70 Milliamperes maximum

0.6 Volts DC maximum
4.5 Volts DC minimum

be programmed to wrap around to "1" from
the maximum number of modes. In addi-
tion, the number of channels can be pro-
grammed differently for each mode so that
the channel display will also wrap around
to "1" from the 1last channel in each
mode.

Three different versions of scan are
used in the 16 channel priority scan sys-
tem. The different versions are:

e Front programmable priority

Fixed priority - set in EEPROM

e Fixed priority - set by channel
selection

Each mode can be programmed for a
different version of scan. Only one mode
is scanned at a time, so tkLat up to 16
channels in any of the modes can be scan-
ned as desired.

The scanning channels and priority
channels may be programmed differently in
each mode, and the channels selected are
not erased when power is removed from the
radio.
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CIRCUIT ANALYSIS

The mode expander board consists of
seven indicator LED's, a latch/decoder
IC, and up to seven EEPROMs as shown in
Figure 1. The mode cxpander board con-
nects to the scan display board through
cable W1, and to the radio interconnect/
synthesizer board through cable Al-Wl.
The cable between the mode expander board
and the scan display board (W1) provides

an interface between the 8749 micro-
computer (on the synthesized board) and
the scan display board. The mode

expander does not actually dircetly
interface with the scan display board,
but is on a common bus controlled by the
8749 microcomputer. S1, S2, and S3 (if
present) are not useced.

The EEPROM on the radio synthesizer/
interconnect board contain the RF
frequencies, channel guard, and CCT for
mode one. 1t also provides the aumber of

modes present, number of channels, scan
option, and priority channel (if ftixed
priority) for modes one throupgh eight.

FEPROM must
radio to

always boe
function

Therefore this
present for the

properly. The EEPROMs on  the mode
expander board contain the RE  frequen-
cies, channel guard, and CCT for modes 2

contains the infor-
mode two, U3 contains the
information for mode threce, ote. If any
mode is not being used then it is not
necessary for the FEPROM associated with
that mode to be present. For oexample, if
only modes once through six are desired
then U7 and U8 which are the EFPROMs used
for mode scven and cight arc not reqguaired
to be on the board. However, if they are
present (programmed or unprogrammed) they
will not be accessed by the B749 micro-
computer, nor will they offeet the
operation of the radio.

through 8, whoere U2

mation for

The address lines (A7 - AO), input/
output lines (I/0 3 - 1/0 0), array
recall (AR), write enable (W), and store
(ST) lines of the ecight EEPROMs are all
tied on a common bus and connected to the
8743 microcomputer. Chip select one
(CS1) is connected to the EEPROM on the
synthesized/interconnect and is generated
from the microcomputer (U801-31). Chip
select two (CS2) 1is connected to the
EEPROMs on the mode ecxpander board and is
generated from the microcomputer
(U801-30). When the radio is turned on
the microcomputer applies +5VDC to the
EEPROM on the synthesizer/intérconnect
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The 1/0 lines on the
EEPROM are tri-stated until chip select
is pulled low. The microcomputer then
pulls chip scelect one (CS1) low so that
it can read the EEPROM on the
synthesizer/interconnect board. At this
point the microcomputer loads in the
number of modes, number of channels, and

the scan option for each mode. Upon
power up first time the microcomputer
initializes the radio to mode one channel
one., Therefore the RF frequencies,
channel puard, and CCT will be determined
from the EEPROM on the synthesizer/
interconnect bhoard.

board through Q802.

When the mode button is pressed the
microcomputer advances the mode from one
to two and takes the following action.
First it writes a binary code two to the
lower halft of the data bus (U801-15
through US01-12). The lower half of the
data bus is connected to the BCD to seven

sepment  display  decoder/driver (U3) on
the seuan display board and is also
connected to the lateh/decoder (Ul) on
the mode display board. This code 1is

clocked into both the display driver and

lateh  decoder by pulling D7 (U801-19)
high and  momentarily strobing P17
(URBOT-34) low and then back high. This
pulse is very narrow and is in the order
of about H uscco., At this point the

number  two  will appear on the mode
display and +5VDC will be applied to the
EEPROM used for mode two (U2) through Q3
on the mode expander board. This is done
bhecnnse the tatceh/decoder selects line S2
(U1=10) by pulling it low. Note at this
point the EEPROM on the synthesizer/
interconnect  board and the EEPROM for
mode two  (U2) has been turned on. Now
the microcomputer can rcad the EEPROM for
mode 2 by grounding chip select two
(UR01=-30).  Although this sclects EEPROMs
two  through eight, only the EEPROM for
mode two 1x on, and therefore the others
will have no effect on the input/output
lines.  Once the microcomputer has loaded
the information nceded from the mode two
EEPROM it turns both EEPROMs off by
switching Q802 off. By switching Q802
oftf, Ql on the mode expander board is
turned off, thus causing the inhibit line
(U1-23) to go to +5VDC. By inhibiting
the latch/decoder all outputs S2 through
S8 go high causing all EEPROMs on the
mode expander to be turned off regardless
of which once is selected. Modes three
through cight are accessed by the micro-
computer in the same way mode 2 is using
sclect lines S3 through S8 on the latch/
decoder (Ul), respectively.
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