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Kirchhoff

Vo R

V(s)=Vo/ (1+sCR)
V(0)=Vy, V(x)=0




H
1/H 1A]
pn pn
pn
Zin=Zi (1+AH)
Zin=Zi/(l+AH)
re=0.02671¢
gm:a()/re 1/re ZOUt:ZO(1+AH)
ZOUt=ZO/(1+AH)
re A, H s
Cd mareCd=1
a
D W ®,=2D/W?
Re
A/=-R./re=-gnRL S=Tjw A(s)H(s)=-1
=exp(Jm)
Nul lator A(s)H(s) AH T
Norator JAH] <1
|AH] =1
AH<TT
Hurwitz .
Negative Feedback, A
H S
AH
Vi
Vi — @A > Vs
H

V2=AV1/(1+AH)
it |JAH] 1, then V, V,/H



Current Mirror

(active load)

Differential Amplifiers,

Level Sfifters,

Why Low Voltage Circuits?

C
E=(1/2)CV?
IC 1,0
IC
dE/dt f
Ef=(1/2)CV*f
IC
pn built-in

Si 0.6V

0.18Vv

1.2v CMOS IC

0.18Vv

Lithium

1Pv6

IPv6, Internet Protocol version 6

IPv4 1P 32
42

IPv6 128

2128=42

=3.4x10%
6
4.5x10%
128

Class-B Push-Pull Power Amp.

pnp

m/4=78.5

OPA, operational amplifiers,

npn



Oscillation by Positive Feedback, AH s
A
H AH Ss=jw
Q
V.
Vi A > Vo RC
-t J LC
H
Colpitts CLC Hartley LCL
V,=AV/(1-AH) 0
S A(s)H(s)=1
Vi(s)=0 Va(s)# 0
s s=jw
0
fo foo
0
A(sS)H(s) 1, sTjw.
ImM[A(s)H(s)]=0
- Re[A(S)H(s)] 1
PLL, Phase Locked Loop
STjw
AH Zin=
Y Zou=0
\Y \Y \Y \% \Y;
T )l Phase | _°,] LPF d c VCo -
Comparatpr




