Question #1 ( Solution)
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Question #2 ( Solution)
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T model can be also used for M2.

(b)
R = Yx

eq .
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Vgs2 = _vX = Req = g_
. m2
Iy = _ngVgSZ =8m2Vx
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Question #3 ( Solution)
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(a)

Ve = sz VCC = 30
“ R,+R, © 30+70
R, | R,, =30] 70 = 21KQ

10=31

Assume Q; is operating in active mode and write the KVL at loop 1
Veq - (Rbl ” RbZ)IBl - VBEl(on) —Ralp = 0

=3-21x1, —-0.7-27,(100+1) =0
= [, =0.0103mA4

=1, =100x17, =1.083mA4

Vi =V = (Rpy | Ryp ) gy = 2,78V

Vey =Vyy Ve —Vy 20 Active mode

Assume Q; is operating in active mode and write the KVL at loop 2
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- (101 - [BZ)RCl + VBEZ((m) +1R,, = 0

= —(1.03-1,,)4+0.7+3(100+1)/,, =0

= 1,, =0.011mA4

= 1., =100x1,, =1.1mA

Ve =Vee =Res( ey = 15,) = 5.924V

Vea = Replc,

Vio —Vey 20 Active mode

Vepr =Vgo — Ry I =5.924 —2.08 = 3.844V = Again we can conclude that Q, is in active mode

| Vieps |V, +0.7—R 1., =6.624—4.4 = 2224V = Again we can conclude that Q, is in active mode

(b)
In order for Q; to turn off |Vce| must equal |Veggay)
6.624-R:21>=6.624-1. 1R ;=0

R»=6.02 KQ
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Question #4 ( Question)
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(b)
Ry=ry+(I+p)R,
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(c) Short circuit the output to find Ays
V.

_ vin Vm
" Ry I R, r,
vm vin
lout = 7 = "
1+p
1
g o 2 _ (BDRy1IR,y)
in O (B+D)r, + R, || R,,
(B+Yr, R,IR,
(d)
Rin=Ry1||Ro2||Rp= Rp1||Roz|| (r=+(1+B)R.)
VUM
Rout =" : |Vin:0:Re || re

out
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