





300 baud modem

tude. A very high gain hysteresis
stage is added to provide a square
wave type signal at the frequency
of the received data signal passed
by the active filter. The unwanted
frequencies should be less than
+0.1V peak-to-peak and can be
eliminated by a hysteresis of +0.1V
peak-to-peak shown in figure 7.
This square wave signal is con-
verted to a TTL level signal by tran-
sistor Q1 and resistor R13, R15 by
clipping the negative part of the
wave. There should be an approxi-
mate TTL square waveform with
frequencies of 2225Hz or 2025Hz
(plus or minus a small frequency
deviation), which can be converted
to a TTL level by use of a positive
edge extractor and a one-shot cir-
cuit. The positive edge extractor
generates the edge pulse, which is
used to load a binary 166 into the
one-shot circuit composed of syn-
chronous counters. The one-shot
circuit will generate an output after
1882 counts of the 4MHz clock,

which is inverted and stops the -

counter from counting until the next
positive edge load pulse starts the
sequence over again. This time
period is approximately 470 mic-
roseconds and corresponds to the
period of the frequency midway
between 2025Hz and 2225Hz. This
provides a reference time period, if
the period of received signal is 1/
2225 seconds then this is less than
the time required for the one-shot
to time out, therefore the one-shot
will be reset and the output will re-
main high corresponding to a logic
1. If the period of the signal re-
ceived is 1/2025 second then the

one-shot will time out after each

load pulse, producing a low at its
output until the next load pulse.
The D-Flip-Flop is used to clock the
one-shot output to the RS232c in-
terface on the next load pulse from
the positive edge extractor. This
causes a logic O to remain con-
tinuously low as long as 2025Hz is
being received and the one-shot is
allowed to time out.

Transmit section

RS232c logic levels are received
by an MC1489 receiver, and con-
verted to TTL logic levels. An.oscil-
lator composed of synchronous
counters converts the logic levels
to a stream of negative pulses at
twice the frequency of that required
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Figure 7: High-gain hysteresis stage to provide square-wave signal
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Figure 8: Low pass RC filter and voltage divider to provide output
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Figure 9: Systemrciock -

for a logic one or zero as per the
Bell 103 standard for date transmit-
ted by a modem in the originate
mode. A logic one from the
RS232c receiver is applied to the
appropriate data inputs of the syn-
chronous counters of the transmit
oscillators to allow loading a binary
474 into the counters. At a counter

.of 1575 cycles of the 4MHz clock

the 2048 output of the counters
produces an output that is inverted
and used to reload the counters

‘and produce a low pulse. When

the RS232c receiver's output is a
logic 0, its output is inverted and
applied to the appropriate data in-
put of the synchronous counter to
load a binary 180. At a count of
1869 clock cycles of the 4MHz
clock the 2048 output of the coun-
ters produces an output that is in-
verted and used to reload the
counters and produce a low pulse.
The stream of pulses produced by
the counters are approximately
0.25 micro seconds long once ev-
ery load cycle of the oscillator and
at twice the desired frequency.
This stream of pulses is fed to the
clock input of a D-Flip-Flop used
as a divide-by-2 counter producing
a symmetrical square wave at the

frequency required (1070Hz=logic
0, 1270Hz=logic 1). This frequency
is at TTL levels and a square wave
still not suitable to be transmitted
over the telephone. A low pass RC
filter and voltage divider, (see fi-
gure 8) is used to convert the
square wave to an approximate
sine wave of an appropriate level
to acoustically couple to the tele-
phone link.

System clock

The system clock in figure 9 is a
crystal controlled oscillator com-
posed-of inverters, resistors, and a
crystal. The oscillator generates a
square wave at 4MHz and is buf-
fered by inverter to prevent loading
of the clock and drive sufficient to
supply all of the system clock in-
puts. .
It is fairly easy to implement the
300 baud modem if it is known how
to manage the grounding and con-
nections. More applications of
edge extractors and one-shot cir-
cuits using synchronous counters
are referred to in the Logic design
manual.0
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