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Example: Find DC bias current when Vin=0.5V, ¥2unCox=20uA/V?2, A\n=0.02V-1,
V1p==0.5V, YppCox=10UA/V2, Ap=0.02V-1, Rser=225kQ,(W/L)3=(W/L)4=6.25, (W/
Lother=12.5, V+=5V, V-=-5V.

Example: Find gain.
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Example 13.8: Find DC bias current when Vin=0.5V, ¥2punCox=20uA/V?,
An=0.02V-1, V1p=-0.5V, 2upCox=10uA/V?, A\p=0.02V-1, Rse1=225kQ,(W/L)3=(W/
1)4a=6.25, W/L)otHer=12.5, V+=5V, V-=-5V. (ANSWER: Irer=39.7UA)

Example 13.9: Find gain. (ANSWER: Ay=(125)(125)=15,625)
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Acm Tor differential stage with active load due to and
error € In K ( for example, (W/L) = (I+ &) (W/L)2)

V+

o ML 5

cs”” MSE——{ "™,

Vv M M V o Vo1
cm‘Hj 1 2]}‘ cm ch‘H:Nh M2 }‘ch

—O VO1

2Rcs lim ZI_Z{CS
|
g [ M, Res = ros l £

v small-signal equivalent cki.

Ip1 1S the incremental drain current
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Acm Tor differential stage with active load due to and
error € In K (for example, (W/L) 1= (1+ €) (W/L),)
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| hree-stage
CMOS opamp

V-=-5V
Example 13.10: Find DC and AC characteristics. Vin=0.7V, ka’=80uA/V?2, A\n=0.01V"1,

V1p=-0.7V, kp’=40uA/V?, \p=0.015V-L, lrer,=160pA, (W/L)1=(W/L)2=15/1, (W/L)3=(W/
L)a=40/1, (W/L)s=80/1, (W/L)6=25/1, (W/L)7=50/1, (W/L)o=(W/L)10=(W/L)1:1=20/1.
Select (W/L)s so that Vgse=Vgs7=0.85V.
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| hree-stage
CMOS opamp

V-=-5V

Example: Find DC and AC characteristics. Vin=0.7V, kn’=80uA/V?2, A\n=0.01V-1,
Vrp=-0.7V, kp’=40uA/V2, A\p=0.015V-1, Irer=160pA, (W/L)1=(W/L)2=15/1, (W/L)3=(W/
L)4=40/1, (W/L)s=80/1, (W/L)e=25/1, (W/L)7=50/1, (W/L)o=(W/L)10=(W/L)11=20/1.
Select (W/L)s so that Vgs6=Vcs7=0.85V.

ANSWER: (W/L)s = 4; Ipe=Ip7=22.5uA; Av=(219)(-253)=-55407 V/\V.
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Knp = 20mA/N

L V1= -V1p =1V

Vo €s un voltaje DC

"Vour

e | 10ke
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For the following CMOS amplifier, where Vb1 and Vp2 are DC voltages for proper
operation of the circuit:

a) identify the negative and the positive terminals

b) find the expression for the differential gain Aiqc=Vout/Vid

c) find the expression for the differential input resistance Ring

d) find the expression for the output resistance Rout

Assume: |ss = ideal current source
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lll. For the following CMOS amplifier, where V1 and Vb2 are DC voltages for
proper operation of the circuit:

a) identify the negative and the positive terminals

b) find the expression for the differential gain Aix=Vout/Vid

c) find the expression for the differential input resistance Ring

d) find the expression for the output resistance Rout

Assume: |ss = ideal current source a)

VIT=2igT =2 il = il
DRV Vs -

v/
v

Jd Yod
d pd
Mg ] E.l,j
Yout
'»"L, 1 r—- N 3 I
°‘|L. Ry
7T

1.5 @

Tuesday, April 2, 13



vouT

5 =V
Uid
Ro roe||Tos (1 + gmaro2)
9 2v/ Kplgs/2 gma = 27/ KnIgs
1 2
r o2 —
0 )\P6ISS : >\P2]SS
1
ro
: Analss
C) Rind — &0
d) Ro 106|704 (1 + gmaro2)
Im1 2v/ Kplgs/2 gma = 20/ KnIsg
1 2
T o2 —
=y Apelss “ T Dealles
1
o4

Analss

Tuesday, April 2, 13



Example: lrer=100uA, kn’=80uA/V?, Kpo'=40uA/V2,(W/L)=25, y A\n=Ap=0.02V"1.
Find voltage gain.
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Example: IrRer,=100uUA, kn’=80uA/V?, Kp’=40uA/V2,(W/L)=25, y A\n=Ap=0.02V"1.
Find voltage gain. (ANSWER: A4=32000)
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