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(3)
1

W2mE
01
(1) Cox =87 =4.0x 1073 F/m?
(2) UCor =350x107*x4x 1073 x 2 =14x1072 >

1w 1
la = ZHCox 7 (Vo5 = V)2 (L4 Apg) = 5 X 14X 1072 X (5 = 0.7)*(1 + 0.5) = 1.9 x 107!
= 190mA
_ 2Ip _
(3) gm= vy = 10mS
%z A= 0D : ¥= — 2 _357=036

W
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T= =2 Thsb, LEN>T,
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VDN 0.6mA KV RELRDH720, 7F— MEIEDR., Vgs < Vps + Ve 723 7280)

2Ip
W —
UCox7 (1+AVps)

LT (Vg — Vep)? = =0.0549 > Vgg = Viy + 0.23 = 0.93V

2Ip 4.26mS = 4.3mS
= —-=4.20Mm = 4.0m
8m = Vs — Vrn



02 ZOKMNIUVIVAZFEMBEKTHLTD, Ig= %ucox¥(vcs —Ve)?(1 + AVpg) =
%10m(3 —0.7)2(1+ 0.1 X 5) = 39.6mA = 40mA
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gmV1 gmbVs

(e)

02 Aly = gmAVss = 10mS X 100mV = 1mA

03

N1: 2C4 +2C, , N2: 2C4 +Cy,

N3: Cq + Cy, N4: 2Cq + 2C,, N5: Cq + Cg + 2Cg, N6: Cq + Cg, NT: 2C4 + €, C8: Cq + Cg
N9: C4+ Cg, N10: 2C4 + Cg, N11: Cy + Cq
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(@) Ay = —gm(|IRp) = —10m(5k||10k) = —3.3
M) Ay, = —gn7, = —10m 10k = 100

(C) A, = 8mToRD _ 10m 10k 5k 500
V' Rp+7o+Rs{14+(gm+Gmp)Te}  10k+5k+1k{1+(10m+1m)10k} 126

= —3.968 = 4.0
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03
(1), (2)
_ Rs9m7o _ 1k 10m 10k _ 100 _ .
@ Ay = To+{1+(gm+Imp)To}Rs  10k+{1+(10m+1m)10k}1k ~ 121 0.826 = 0.83
(e) A = 1+(gm+8mb)To 1+(10m+1m)10k _E,_
V' T Rp+ro+H{1+(gm+9mp)To}Rs 2 5k+10k+{1+(10m+1m)10k}1k = = 126
04 Ry =—22  =10890 = 1100
1+(gm+Emb)To

U5 Rout = [{1+ (gm=+gmp)7}Rs]||IRp = 94Q

16 Av RsgmTo

B To+H{1+(gm+9mp)To}Rs

= 0.83
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(1) Rgut = gmrZ =1MQ
(2) |Ay| =Rpgm =100
(3) A, =(gmr,)? =10,000
03 A, = (gnn)? =1,000,000
o7
01
(1) Avairr = %ngD =10
(2) BB LY gnRes» 1THBTD. Aycom = 22 =0.01

Ay dif f

v,com

(3) CMRR =

=1000

8=
01
1
(1) Rout =Ero =5k§2

2Rss

1
(2) Av,diff = 9mRout = Egmro =50




(3) Aycom ~ ———— =0.0005

1+2gmRss

(4) CMRR =24 _100.000

v,com

]2

(1) Rys = ——+~ —

— =
Imp +__r0p Imp

(2) Rout = rop”ron

(3) Vout = —Roue " imz = _gmn(ropl |Ton)Vin
g
(4) Va = _(RM3||ron)gmnvin ~ — 2R Vin
Imp
g
(5) Vout = _RoutgmpUA = Routgmpﬁvin = gmn(ropllron)vin
(6) Vout1 = gmn(ropllron)vinl > Voutz & _gmn(ropllron)vinz s Vout = Vout1 T Voutz =
v
gmn(rop”ron)(vinl — Vin2) > Av,diff = (T; = gmn(ropllron)
in1 n2
(7) Av,com =0
O

A 1000
= =9.9
14BA  1+100

(1) Loop gain: BA =100, Close loop gain:

L —9.90

(2) Rout = Rampm =dJ.J452

(3) BWpg = BWapp(1 + fA)=101kHz
(4) GBamp =1MHz, GBpz =9.9*101kHz=1MHz

F10=E
(1) wp = 2Bw, =200kHz
(2) wp; = 4Pw, =400kHz
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01

Vinmin = Vop,ss + Vgs1 =1.2V

Vinmax = Voo — (Wops| + Vru3l|) + Ve =Vop — 0.2V



2
Vin,min,com = VOD,SS + Vis1 =1.2V
Vinmaxcom = Vop — (IVops| + |Vrusl) + Vg =Vob — 0.2V

3

Vinmin = Vop,ss + Ves1 = 2Vop + Vry

Vinmax = Vx = Vop1 + Ves1 = (Vo1 — Visz) — Vo + Vgs1 = Vb1 — Vop
Voutmin = Vo2 = Vrys = Vb2 — Vry

Voutmax = V3 + [Vruz| = Voz + Vry

04

Vinmin = Yop1 + Vru1 + Vope = Vru + 2Vop

Vin,max =Vpp — |V0D,SS| - |VGS1| =Vpp = 2Vop — Vru
Voutmin = Vo1 — Vrys = Vb1 — Vry

Voutmax = Vb2 + [Vrus| = Voz + Vg
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11. 11

1 B Vin,min =2Vop + Vry, Vin,max = Vop —Vop + Vru, Vout,min = 2Vop, Vout,max =Vpp —
Vop

— EL _ _ — —
#EX E Vin,min - VOD - VTH, Vin,max - VDD - VTH - VOD, Vout,min - VOD, Vout,max - VDD - VOD

11. 12
B Vin,min = 2Vop + Vry, Vin,max = Vb1 — Vob, Vout,min = Vb1 — Vru, Vout,max = Vpz + Vry

— EL _ _ — —
#EX E Vin,min - VOD - VTH, Vin,max - VDD - VTH - VOD, Vout,min - VOD, Vout,max - VDD - VOD
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