Probs. sugeridos: 16-21 y 23
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14.24

Consider the circuit of Fig. 14.9 with a 5-V sup-
ply,. R=4k, Re=2kQ, Vgz= 07V,
Vepsar (03) = 02V, Bp = 20, and Bg = 0.1.
What input current flows with input high
(=1.4 V)? with input low (at 0.2 V)? What is the
value of Vyu with no load? For what fan-out of
similar circuits does Vyy decrease by 2 V7?7
Consider the circuit of Fig. 149 with Vi
3V, R =3k, and Re = 1 k(), as the input
rises slowly from O V. If Vg, of O is 0.1V,
and if Q5 turns on when its Vg reaches 0.6 V, at
what value of input voltage does Qs begin to con-
duct? This is a good estimate of V.

A variant of the T°L gate shown in Fig. 14.19 is
being considered in which all resistances are tri-
pled. For input high, estimate all node voltages
and branch currents with Bg = 30, Br = 0.01,
Vye = 0.7V, and a load of 1 k) connected to the
5-V supply.

Repeat the analysis of the circuit suggested in
Problem 14.18 with input low (at +0.2 V) and a
resistor of 1 k€ connected from the output to
ground.

Two TTL gates of the type described in Problem
14.18. one with input high and one with input
low. have their outputs accidentally joined. What
output voltage results? What current flows in the
short circuit?

A transistor for which By = 50 and Bg = 5 is
used for Q5 in Fig. 14.20. For a base current of
2.5 mA, what is Vg for ip = 0, 1, 10, and
100 mA? Estimate Ry at 0.5, 5, and 50 mA.
Consider the output circuit of the gate in Fig.
14.22, What is the output voltage when a current
of 2 mA is extracted? What is the (small-signal)
output resistance at this current level? Use B =
50,

Consider the output circuit of the gate in Fig.
14.22. For B = @ and Vpgg, = 0.2V, at what
output current does @, saturate? For g = 20, at
what current does saturation occur?

If the output of the circuit in Fig. 14.22 is short-
circuited to ground, what current flows? Assume
high B, Vegsa = 02V, and Ve = Vpy = 07 V.
What is the minimum value of  for which your
analysis holds?
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