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Device Parameters

Parameter npn pnp
Ig 10~ 14A | 10~ 14A
I} 200 50
Vi 125 50

For Q134 and Q35 assume Ig equal to 0.25x 107 14A and 0.75 x
10~ 14A, respectively.

The area of power transistors Q14 and Qoo IS assumed to be
three times that of regular transistors.
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e INPUT RESISTANCE

U
Ripi=rpm+ BN+ 1Rz =171 + (By + 1)£ R 2rr1

For differential signals: R;,, = 4r.1.




e OUTPUT RESISTANCE

Rop1 = Ro_Q4 | |[Ro—ge

Q4

T I:{O_Q4

Ry a4lIR

01~ 0 @40 @6




Ro_g6 = ro6(1 + gmeRR2)

Ro_g4 = ro4a(1l + gmaReqa)

where R.q4 IS the small signal equivalent resistance at the emitter
of Q4. Thus

Rega = Te2




RO—Q4 = 104(1 + gmare2)

Using Iop = Icg = 9.5uA, we get the following values:

Quantity

9m4 — 9me6

_ 125V __
= geug = 13.16 MQ

5.26 M€ (14 0.38"34 x 2.63kQ) = 10.5MQ

13.16 M2 (1 + 0.38%4 x 1kQ) = 18.16 M
10.5M$2 [[18.16 M2 = 6.65M 2




e TRANSCONDUCTANCE

101
Gyl = —
Vg

Use ipy = —icg—ica = —2ie1 and i.; = (8
Thus

Gap = ——— =
M1 — 2r€1—




Second Stage




e INPUT RESISTANCE

Rin2 = rx16 + (Bnpn + 1) X (RO | | (rr17 + (Bnpn + 1) Rg))

25mV  __
16.2uA

Using I = 16.2uA and 117 = 550uA, we get r15 = 200

308.6kS2 and rr17 = 20025045 = 9.09kQ. Thus we get

R;no = 308.6k$2 4201 (50kS2 | | (9.09k2 + 201 x 100%2)) = 4MS2




e TRANSRESISTANCE

Riyjo = Vo2 _ V02
101 Upie/Rin2

The output voltage at the collector of ()17 depends on the col-
lector resistance. Let this resistance be R.17. Then

Rei7 = Tol?(l + gml7R8) | |T013B

_ VAnpn _
Ioar

550uA

25mV

Re17 = 90.9k92 | |227kS2 X (1

1OOQ) = 80.8k¢2
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Using this value, we get

Re16 y —9m17Rc17

re16 T+ Reie 1+ gmi7Rs

18.43k<2 —2291280.8k2

4MS) X X

18.43kQ2 4 {2555 1+ 322441000

AMS2 X 0.92 x =556 = —2044 M X2

Ryro = Rypo X

Notice that this can be expressed as a transconductance

i1 i;1 X Rio Rj> X Rz  AMSQ x80.8kQ  V

102 _ —v0oo ~ Reo17 _ Ryro —2044 M <2 mA

Grro =

Compare this result with the textbook’s of Gj;» = 6.5mA/V (see
page 829).




e OUTPUT RESISTANCE

ROQ — Rcl? = 76.9k2

Voltage Gain of Stages One and Two

v

The gain A, = ;;can be found from:

v 1 R v
OQ—le ol ><02

(F vg Ro1 + Ry 4o

Noticing that 7,1 = 7,0 and using our previous results,

A 6.65MQ
A, = 292 — .19

% X —2044MSQ = 2.42%x10°
vy V " 6.65MQ + 4MQ




