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AC Voltage Gain  The voltage gain can be determined using Fig. 5.77 and the following
derivation:

Vo = IRg
Vi = IRyl Z)
BpRyRe
Rp||Zi = R, Rp = ———
8|1 Zi = Rl BoRe Rs + BoRr
Vo IoRe ( Rg )
and A, =2=—E (R
Vi LiRgl|Z) T \Rg|Zi
_[ pore |[Be
Ry + Bpky || PoReRe
Rg + BpRg

[

1 (in reality less than onc)

and A,

an expected result for the emitter-follower configuration.
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EXAMPLE 5.17  Calculate the dc bias voltages and currents for the Darlington configura-
tion of Fig. 5.76.
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Solution:
Bp = Bif2 = (50)(100) = 5000

Vee = Ve, — Ve, 18V - 07V —07V

T Ry - BoRr  33MQ + (5000)(390 Q)
18V~ 14V 166V

S 33M0 195Ma  s2sma - iOmA

Ie, = I, = Bplp, = (5000)(3.16 mA) = 15.80 mA

Ve, = Ve, = 18V

Vi, = IgRe = (15.80mAX390 Q) = 6.16 V.

Vi, = Vi, + Vag, + Vg, = 616V + 07V + 0.7V = 7.56 V

Ver, = Vee — Vi, = 18V — 616V = 1184V
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AC Input Impedance  The ac input impedance can be determined using the ac equivalent
network of Fig. 5.77.
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As defined in Fig. 5.77:
Zi, = Balre, + Re)
Ziy = Bulre, + Ziy)

so that Zi, = Bilre, + Balre, + Rp))
Assuming Rp > r,,
and Ziy = Bi(rey + PaRp)
Since BaRi = 1o,

Z;, = PiPaRe

Relz;

and since z

Z; = RyllBiBoR = RylBpRe

For the network of Fig. 5.76

7= RylBpRe
= 3.3MQ(5000)(390 Q) = 3.3 MQ[[1.95 MQ

= 1.3 MQ
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AC Current Gain  The current gain can be determined from the equivalent network of
Fig. 5.78. The output impedance of each transistor is ignored and the parameters for each
transistor are employed.
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Solving for the output current: I, = Iy, + Baly, = (By + Diy,
with Iy, = Bily, + I, = (B + DIy,
Then I, = (B, + DBy + DIy,
Using the current-divider rule on the input circuit:




