
  

 

10 V

10 Ω

40 Ω

2 Ω
a

b

2 A

 5 kΩ 2 mA
50 kW 100 W 10 W 20 mW

 a b Thévenin
 10 V 8 V 24 V 8 V

 a b RL RL

2 Ω  52 Ω  8 Ω  10 Ω

 9 V 15 μF
135 10-3 135 10-6 607.5 10-6 1215 10-6

 iL 2 A RL

2 12 2 10 Ω

 RL t = 0 S t = 0
i(0+) V R ( )V R r  ( )V R r L  

0  A

 RLC v(0) = 2 V S t = 0
v(t) = 33 t te e 33 t te e  33 t te e 33 t te e  V

v(t) 3/4 Ω 1 H

S

1/3 F
t = 0

10 A 2 Ω RL

a

b

4 i V

i

iL = -2 A

r
R

V

S t = 0

L

i(0+)



  

 

 C1 q(0) C2 0 S
v2 2(0)q C 1 2(0) ( )q C C 2 1 2(0) ( )C q C C   

 1(0)q C  V

 i(t)
2 cos(10 30 )t 12 cos(10 45 )

2
t 2 cos(10 30 )t 12 cos(10 60 )

2
t  A

 n
1 10 100 1000

 10 Vrms i
0.01 0.1 1 10 Arms

 L1 L2 M a b
1 2L L 1 2 2L L M 1 2L L 1 2 2L L M

 T Z
 25  25–j10  j10 25+j10 Ω

10 cos10t V

5 Ω

10 Ω 3 A

1.5 H

10 mF
i(t)

L1

M

L2

a

b

a

b

10 Vrms 10 kΩ
i 10 mA rms

ideal

1 : n

-j5 Ωj5 Ω

Z-j5 Ωj5 Ω

1 Ω

1 2

3 3

1 2

3 3

q(0)

S

C1

t = 0
C2v2



  

 

 Z

1 1 11 12 1

2 2 21 22 2

V I z z I
Z

V I z z I
Z

 4 1
1 3

 Ω  
4 1
1 3 k

 Ω  
4 1

1 3k
 Ω  

4 1
1 3k

 Ω

 (op amplifier) -10 100 k
R1 = 100 k R2 ?  

 1 k   10 k   100 k   1 M  

 

 
  1 mA rd (VT = 25 mV)

 250 25 2.5 2.5 k

 (common collector amplifier)  = 99, IC = 5 mA, Rsig = 
10 k , RL = 1 k (Rin)

 10.05 k  100.5 k  20.1 k  201 k

 
 (Ro)

 10.5  105  21  210 

 
 
 
 
 
 
 
 
 
 
 
 

3 Ω k I1

1 Ω

2 ΩI1 I2

V1 V2



  

 

 MOS (common gate MOS amplifier) (Rin)
Rsig = 100 MOS VOV V ( ID) ? 

 0.1 mA  0.5 mA  1 mA  5 mA

 
 

 (drain node) 2 k

 20 V/V 10 V/V 5 V/V 2.5 V/V

 
 shunt-series shunt-shunt series-shunt series-series

 

 (Antoniou inductor)

 
 
 
 
 
 
 
 



  

 

 CMOS VDD = 3 V, IREF 
= 100 A Io = 100 A, Q1, Q2 (W/L)1 = (W/L)2 = 10 m/1.0 

m, nCox =222 A/V2 , Vt = 0.7 V R channel length modulation 
, rO )
 5 k  10 k  20 k  40 k

 

 
 CMOS Q3, Q4

 

 
 

 Z = 1 M -100 V/V
 (Miller equivalent circuit) ? 

 0.99 k  9.9 k  99 k  990 k

 
 

 
 



  

 

1.  

 1X  2X  0X  

1G  0.10 0.10 0.05 
2G  0.10 0.10 0.05 
1T  0.20 0.20 0.20 
2T  0.20 0.20 0.20 

1-2 0.30 0.30 0.60 

 

 

 

(a) 1 (15 ) 

(b)  1 (5 ) 

(c)  1 a ( 2 ) (5 ) 

 

2. 60 Hz 250 MVA  0.8 

 1250 MJ  5  50 MW  

(a) (rpm/sec) (10 ) 

(b)  12 (7 )  rpm 

(8 ) (15 ) 


