
programmed channel number is
selected. These address codes are
highs and lows 'that enter IC104 at
pins 15, 16, 17, 18, and 1 (see
Figure 7).

The address decoder selects the
proper location in the IC104 20 -
location RAM (that's for the
tuning -voltage memory data), ac-
cording to the address code.

Each memory location has 12
flip-flop circuits that produce a
certain binary number between 0
and 4096. This binary number goes
through the 4096-transfer/counter
to the comparator. The other signal
for the comparator is from the 4096
counter, which is driven by the
910-KHz clock signal. The counter
runs constantly, so it counts from 0
to 4096 and repeats over and over.

A digital -to -analog convertor is
formed by the 4096 counter, the
comparator, and the flip-flop
(shown at the lower -right corner of
the schematic). The pulses from the
flip-flop are the start of the tuning
for each channel.

Output of the flip-flop goes high
each time the 4096 counter begins
the count of 1, and the output
remains high until the counter
reaches the number that has al-
ready been transferred to the
comparator from the selected RAM
location. When the two numbers at
the inputs of the comparator are
equal, the output of the flip-flop
goes low until the 4096 counter
reaches the count of 1 again. At
that point, the output of the
flip-flop goes high. This is the end
of the first cycle of operation.

Therefore, the pulse output from
the flip-flop at IC104 pin 6 has a
duty cycle (pulse width-not repeti-
tion rate) that is different for each
channel (the time period between
the 4096 transfer and the 4096
counter is different for each chan-
nel.)

These variable -duty pulses are
amplified and filtered to form the
tuning DC voltage for both tuners.
But, before that process is de-
scribed, we must cover the pro-
gramming of the IC104.

Programming channel -tuning
To program the RAM with the

memory for a certain channel, it's
necessary only to store the correct
binary number in the RAM. This is
done by the S303 blue switch,
which grounds (through the yellow

switch) either pin 11 or 10 of
IC 104.

Grounding one pin sends an up
or down signal to the transfer/
counter and a starting pulse to the
7 -speed clock. Then the 7 -speed
clock determines how fast the
transfer/counter operates. Output
of the transfer/counter is a binary
number that changes between 0
and 4096, and it is applied both to
the RAM memory, and to the
comparator.

Normally, the blue lever is held
in position for several seconds,
while the varying duty cycle of the
flip-flop signal changes the tuning
voltage. When the blue switch is
turned off, the output of the
transfer/counter stops, and the
binary number at the output is
stored in the RAM.

Because considerable time would
be required to cover an entire half
of the VHF band, for example, the
designers have included a helpful
feature. When the blue switch first
is operated, the 7 -speed clock starts
at the slowest speed. If the switch is
held on constantly, the clock ad-
vances through each higher speed
in turn, thus allowing fast changes
between widely -separated channels.
However, short operations of the
blue switch allow slow and accurate
channel tunings.

UHF tuning normally would pro-
ceed at a faster rate than VHF
does, because only one range is
used. Application of a DC volt-
age (of about +0.68 to the 7 -

speed clock by way of pin 13)
reduces the tuning speed to about
half.

Of course, the transfer/counter
can increment or decrement, ac-
cording to the position of the blue
lever and switch.

Bandswitching
When the blue switch is in the

up position and the transfer -counter
is decrementing (counting down),
the DC tuning voltage is increasing.
When the transfer/counter reaches
0 (where the tuning voltage is
maximum) and recycles back to the
starting point of 4096 (zero tuning
voltage), a single positive -going
pulse ís developed. This pulse
emerges from IC104 at pin 5, and it
goes to pin 17 of IC103 where it
controls the band memory. There-
fore, the bandswitching circuitry

continued on page 36

NEW VERSATILITY ADDED

Xcelite
service

master kits

all the electronic
service tools you need
99% of the time
Model 99SMW adds new dimensions to
the serviceability of Xcelite's famous and
still available 24 -piece 99SM Service
Master Set.

Housed handily in the same type of
roll -up, plastic -coated, canvas case, the
27 -piece 99SMW adds a Weller WP25
professional, pencil -style soldering iron
with an extra, wider tip, and a No. 100
wire stripper/cutter. These plus the tra-
ditional 99SM tools that thousands of
servicemen and technicians have liked
so much so long: 20 Xcelite Series
99 quick -change, interchangeable blade
tools --popular sire nutdrivers, slotted
and Phillips type screwdrivers, exten-
sion, reamer, regular and stubby handles;
diagonal and long nose pliers; thin -
pattern, adjustable wrench. The handiest
handful of service tools you've ever laid
your hands on!

in stock at leading electronic
distributors ... nationwide

Weller-Xcelite
Electronics Division

zThe Cooper Group s/
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