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Chushin AFUsO: Two wire System Computer Circuits using

Transistor Difference Amplifier.
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Summary

To obtain high speed operation of electronic digital computer circuits, a small signal switch-
ing circuit, transistor difference amplifier circuit, has been considered. (This circuit was first
proposed by W.J. Poppelbaum)

A transistor difference amplifier of common-connected emitter has high switching sensitivity
and operates fast. Using GF-45011 (Western Electric Co.) switching sensitivity of 1 volt and
switching speed of 2 milli-micro seconds were obtained.

Then basic logic circuits, AND gate and OR gate, were designed. Because of the good
feature of the difference amplifier system, may be called ‘‘Two wire System’’, both AND gate
and OR gate are essentially the same and NOT circuit ean be obtained by only interchanging
the two wires. Speed of the AND gate and OR gate observed was about 3 milli-micro seconds.

An intergrated two input Exclusive-OR circuit was shown.

Two kinds of flip-flop circuit were designed; the one which has advantage of speed (2.5
mili-micro seconds of setting time) but has the somewhat peculiar characteristic that the input
point and the output point are exactly the same, the other which is inferior to the former in
speed-wise (4 mili-micro seconds of setting time) but has the advantage that the input and the
output are completely separated.

Using the former, F-element circuit and C-element circuit were designed. i

Ag one of applications of F-element circuit to more complicated circuits 4-bit shifting register
were made and tested. The result was satisfactory up to 80 me, and for higher frequencies the
experiment was not carried out because of the lack of the appropriate oscillator.

As miscellaneous applications of transistor difference amplifier the followings were made and
tested:

1) Binary couter (tested up to 80 me)
2) Pulse shaper
3) Frequency doubler (80 me was obtained by 40 me input)
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On the switching speed of the difference amplifier, the emitter current and the magnitude
of the input was found to be important. For highspeed operation, the emitter current should
be chosen small enough, and the magnitude of the input voltage should be chosen somewhat
higher than the static switching voltage.

Although the speed of operation of single difference amplifier is about 2 mili-micro seconds
under the optimum condition, the situation is different when another difference amplifier is driven.
This is because of the fact that the transient input impedance of the difference amplifier is low.
The difference amplifier with emitter followers (current amplifier) is the only way of improving
the above problem so far. Since the circuits now become complicated, when using this modified
difference amplifier for high speed circuits, the physical layout must be considered carefully. In
the circuits that have been dealt with in this paper, the modified difference amplifier has not
been used.



