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6) [25 Points] A digital logic gate has the following characteristics. The
output appears as a Thevenin equivalent with V1 = 12[V] and

RtH = 790[Q] when the output is in the high state. The output appears as a
Thevenin equivalent with V14 = 0.2[V] and R = 330[Q)] when the output is

in the low state. The gate operates at room temperature. At the input, 2[V]
or lower will guarantee that the gate will react as if there was a low input. At
the input, 6[V] or higher will guarantee that the gate will react as if there was
a high input. The input appears as a Thevenin equivalent with V4 = 3[V]

and Ry = 10(kQ)] when the input is in the low state. The input appears as a
Thevenin equivalent with V14 = 5[V] and Rt = 22[kQ)] when the input is in
the high state. All transistors have a B that is 100 or greater, and a

VCES AT 0.2[V], at room temperature.

a) Find the fanout for noise margins of 1[V].
b) Find the noise margins for a fanout of 5.
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6) (20 Points) A digital gate is used to drive a set of op amp
circuits. When the digital gate output is in the low state, it should
drive each op amp circuit connected to it, into saturation at
+15[V]. When the digital gate output is in the high state, it should
drive each op amp circuit connected to it, into saturation at
-15[V]. An example of the op amp circuits that are used is given
below. All of the op amp circuits are identical. Assume ideal op
amps.
The digital gate can be modelled at the output as a Thevenin equivalent
with V1 = 5[V] and Rt = 500[Q)], when the output is high.
The digital gate can be modelled at the output as a Thevenin equivalent
with VTH =-5[V] and RTH = 200[Q2], when the output is low.
The digital gate can be modelled at the input as a Thevenin equivalent with
VTH =2[V] and RTH = 10[kQ)], when the input is high.
The digital gate can be modelled at the input as a Thevenin equivalent with
VTH =-1[V] and RTH = 5[kQ], when the input is low.
For the digital gate, Vj_=-3[V], and V|4 =3[V].
How many op amp circuits can be connected to the output of the
digital gate and have everything work properly?
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5)  (18 Points)  A digital logic family has the characteristics described below.

a)  The output appears as the equivalent circuit in Fig. 7 when the output is in the high state.  The output appears the equivalent circuit in Fig. 8 when the output is in the low state.  

b)  The input appears as the equivalent circuit in Fig. 9 when the input is in the high state.  The input appears the equivalent circuit in Fig. 10 when the input is in the low state.  

c)  The gate dissipates 250[mW] when the output is in the high state, and dissipates 240[mW] when the output is in the low state.

d)  Assume room temperature operation,  = 100, and VA = .  

e)  The lowest input voltage that behaves like a high input is 2[V].  The highest input voltage that behaves like a low input is -2[V].  


Find the fanout for high and low noise margins of 1[V].
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