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Figure 1: TTL inverter circuit.

Fig. 1 shows the circuit diagram of a TTL inverter driving another TTL inverter. When the
input voltage is 0V, the B-E diode of T1 conducts, T4 is off, and node C'4 is pulled up to
Vee. The output voltage is Voo — Vege — Vp, i.e., about 3.5'V.

When the input voltage is 5V, T1 is in the inverse active mode, T4 conducts, making Vg4
large enough to turn T3 on. T3 works in the saturation mode, and the output voltage, which
is equal to Vpgs, is about 0.1'V.

Between these two extremes, there is a region in which T4 begins to conduct and remains in
the active region before finally entering the saturation region, as Vi, increases. Simulation
helps us to understand these transitions.

Note that this project is similar to bjt_ttl dc_1.sqgproj except that the transfer curve is

obtained here by varying the DC input voltage.



Exercise Set
1. Run the simulation, and plot Vg, (the output of the first TTL gate) versus Vi,.

2. Plot Iy, Ig1, I versus Vi,. From this plot, determine the region of operation of T1 as

Vin changes.
3. Repeat the above exercise for T2, T3, T4.
4. Plot V1, Ver, Veu, Ves versus Vi,. Explain the important features of these graphs.
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