EE 105 Midterm-2 Solution

Prof. Ming C. Wu Spring 2007
q:= 1610 ¢ ni = 10°%m =3 Vith = 0.026V
¢0 = 8.854.10 ¥ 65 = 11.7-60 60X = 3.9:50
cm
15

mS:= 0.001S fF:=10 -F

()] g_m:=0.1mS ro:= 100kQ Cgd := 10fF Cgs:= 100fF  Cdb:= 10fF
Rs:= 1kQ R_L := 100kQ

‘R_L
(@ Rout:= LS Rout=5x 10°Q
ro+R L
Av := —g_m-Rout Av = -5

(c) There are 2 poles, one at input and another at output

Cin := Cgs + Cgd-(1 — Av) Cin=16x 10" °F
1 - 14
Cout:= Cdb + Cgd-| 1 - A— Cout=2.2x 10 F
Av
op_in:= - op_in = 6.25 x 1091
Rs-Cin S
81
op_out ;= ——— op_out = 9.091 x 10" —
Rout-Cout S

() Output pole is the dominant pole. The 3-dB frequency is

f 308 = ——op_out f 3dB = 144.686 MHz
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A A
@) unCox:=10022  upcox:=50E2 V. TH:=04v Vdd = 2V

\Y4
W_L1:=10 W_L2:=20 W_L3:=40 W_L4:=20 V_GS1:= 1V
(@) 1d1 =1d2 (magnitude)
V_overdrivel .= V_GS1 - V_TH V_overdrivel = 0.6V
V_overdrive2 := V_overdrivel- unCox W L1 V_overdrive2 = 0.6V
ppCox-W_L2
Vx:=Vdd — V_TH - V_overdrive2 Vx =1V
V_overdrive3 := Vdd - Vx - V_TH V_overdrive3 = 0.6V

. . Cox-W_L3 .
V_overdrive4 := V_overdrive3- HPLOXWW =2 V_overdrive4 = 0.6V
pnCox-W_L4

Vout := V_overdrive4 + V_TH Vout = 1V
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_ \/ZﬂnCOX (W/L)l \/Zﬂpcox (W/L)3
J24,C,, (W/L)z\/Z,unCOX (W/L),

_[(W/L), (WL,
(W/L),(W/L),
Ay = ’M Av =1
MWW L2-W_L4
3  unCox:= 100 42 LpCOX = 50% AN = 0.1-% Ap = 0.1-% Rs = 1000

V
(@) This is a common gate amplifier. M1 is the main amplifying transitor

(b) The current going through M4-M5 can be found from the current mirror

W_L6:= 10 W L5:=10 W L2:=10 Iref := 100pA
W L
15 = Iref =2 Id5 = 100 pA
W_L6
W_L2
1d2 := Iref-—= 1d2 = 100 pA
W_L6

(c) The output current is equal to the input current, with opposite sign. So Ai =-1

W L1:=10
MWW
Id1:= Id2 gm1 := \/2-unCox-W_L1-1d1
gml= 4472 x 10 'S
(e) 1 1
g || roZ gi
_ 1 - 1
Vs _Vin = 1 ~Vln = 1
Ry +—IIr, Ry +—
ml ml
1
1
vs_vin_ratio := gm 1 vs_vin_ratio = 0.957
Rs + —

gml
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) —
\i g 1 r-03 ” r-1
A/ :gml(rOS”rol)_szgml(rosllrol) = 1 = (Z)I.
Vin RS EE——
ml
1d3 := Id1
rol .= ! rol=1x 1059
an-1d1l
1 5
ro3 .= —— rn3=1x10"Q
Ap-1d3
rol-ro3
Ay = 1003 Av = 21.403
MWW 1
Rs + —

gml



