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n
Vo(n), V1(n) [6, 7] 

n 1(a)  
 
Q1(n) = C Vdd, 
Q2(n) = C [ V1(n) – Vdd ] 
Q3(n) = C V1(n) 
Q4(n) = C Vo(n). 
 

1(b)  
 
Q1’(n) = C [ V1’(n) – Vdd ] 
Q2’(n) = C V1’(n)  
Q3’(n) = C [ Vo’(n) – Vdd ] 
Q4’(n) = C Vo’(n). 
 
Q1(n) Q4(n) Q1’(n) Q4’(n)

 
 
Q1(n) + Q2(n) = Q1’(n) + Q2’(n) 
Q3(n) + Q4(n) = Q3’(n) + Q4’(n). 
 

 
C Vdd + C [ V1(n) – Vdd ] = C [ V1’(n) – Vdd ]+ C V1’(n) 
C V1(n) + C Vo(n)= C [ Vo’(n) – Vdd ] + C Vo’(n). 
 

Q1’(n) Q4’(n) Q1(n+1) Q4(n+1)
 

 
Q1’(n) + Q2’(n) = Q1(n+1) + Q2(n+1) 
Q3’(n) + Q4’(n) = Q3(n+1) + Q4(n+1). 
 

 
C [ V1(n+1) – Vdd ] + C V1(n+1)  

= C V1’(n) + C [ Vo’(n) – Vdd ] 
C Vo’(n) = C Vo(n+1). 
 

 
 
Vo(n+1) = (1/2) [Vo(n) + V1(n) + Vdd] 
V1(n+1) = (1/4) [Vo(n) + 2V1(n) + 2Vdd]. 
 

n
Vo(n), V1(n)  
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Qtotal (n) = [Q1’(n)-Q1(n)] + [Q2’(n)-Q2(n)]  
        + [Q3’(n)-Q3(n)] + [Q4’(n)-Q4(n)] 
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1(b) 1(a) CLK 0 Vdd
I’’(n) 

 
 
CVdd T I’’(n) =  

[ Q1(n+1)-Q1’(n)] + [Q2(n+1)-Q2’(n)]  
    + [Q3(n+1)-Q3’(n)] + [Q4 (n+1)-Q4(n)]. 
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M1 M4

MOSFET C1 C3
C4 P1 P3

S K1
K2 MOSFET

 

Vref

 
 Vdd=3.3

0.3(V) Vout=10(V) Iout=5(mA) C=0.1( F)
MOSFET

 
MOSFET(M1,M2,M3,M4)  

PMOS W/L=4000 m / 1.8 m 
NMOS W/L=1000 m / 1.8 m 

 
PMOS W/L=10000 m / 1.8 m 
NMOS W/L=5000 m / 1.8 m 
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MOSFET  
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  PS=PD=1e-3 (m) 
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NMOS W/L=5000 m/1.8 m 
 

PMOS W/L=1200 m/1.8 m 
NMOS W/L=400 m/1.8 m 
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