
 

 

 

 

 
 

电工电子技术 

         
廖化容  王海军  王德春 

刘  阳  牟  刚  邓  勇  李秀玲 

 

 

 

 

 



 

 

西南交通大学出版社 

   



 

 

 

 

 

 

 



 

 

 

  

 

 

 

 

                                                     

           

 

 

 

 

10  

1

2

3

4

PREFACE 
前言  



 

 

5

6

7

8

9

10

 

3 4 6 7 10

2 5 8 9 1

PPT 3

4 6 8

 

PPT  

 

 

 

2020 9      

 

 

 

本书 PPT 下载 

 



 

 

 

  

 

 

 

 

 

 

 

1  直流通路 ·························································································· 001 

1.1   ····································································· 001 

1.2   ································································ 002 

1.3   ································································ 006 

1.4   ··································································· 013 

1.5   ······································································ 015 

1.6   ······································································ 017 

1.7   ··································································· 021 

1.8   ······································································ 029 

2  正弦交流电路 ···················································································· 037 

2.1   ···································· 0 !  

2.2   ································· 0 !  

2.3   ···································· 0 !  

2.4   ···································· 0 !  

2.5   ···································· 0 !  

2.6   ················································ 0 !  

3  磁路与变压器 ···················································································· 079 

CONTENTS 目录  



 

 

3.1     ························································ 0 !  

3.2   ························································ 0 !  

3.3  ··················································· 0 !  

4  三相异步电动机及其控制线路 ································································ 106 

4.1   ·················································· !  

4.2   ··············································· !  

4.3   ································ !  

5  常用半导体元器件 ·············································································· 137 

5.1  PN  ····················································· 138 

5.2   ··································································· 143 

5.3   ··································································· 153 

5.4   ································································ 162 

6  基本放大电路 ···················································································· 169 

6.1   ········································· 169 

6.2   ······················································· 172 

6.3   ··············································· 178 

6.4   ········································· 184 

6.5   ······································································ 189 

6.6   ······································································ 193 

7  集成运算放大器 ················································································· 201 

7.1   ································································ 201 

7.2   ··································································· 207 

7.3   ·························································· 210 

8  直流稳压电源 ···················································································· 216 

8.1   ································································ 217 



 

 

8.2   ··········································································· 220 

8.3   ··········································································· 225 

8.4   ··········································································· 227 

9  门电路与组合逻辑电路 ········································································· 235 

9.1   ·································································· 235 

9.2   ···································································· 242 

9.3   ······································································· 247 

9.4   ··············································································· 255 

9.5   ··············································································· 264 

9.6   ·········································································· 268 

10  触发器与时序逻辑电路 ······································································· 274 

10.1   ············································································· 274 

10.2   ···································································· 280 

10.3   ············································································· 286 

10.4   ············································································· 287 

10.5  D/A A/D  ······························································ 289 

10.6  555  ········································································ 296 

参考文献 ······························································································· 303 

 

 

 



 

 

 

 

 





 

 

- 001 - 

 

直流通路  

     

 

1 
 

 

 

1   

2  

3  

4  

5  

6  

7  

8

 

9  

1.1  电路及其模型 

1.1.1     

 

 

1

 



 

 

- 002 - 

2

 

1.1.2   

1.1

E

0
R

L
R

 

           

a                                 b  

1.1   

1.2  电路的基本物理量 

1.2.1     

i  

d

d

q
i

t
                                                 1.1  

1.1

I 1.1  

Q
I

t
                                                 1.2  

Q t S  



 

 

- 003 - 

A kA

mA μA  

[ 1.2 a ]

[ 1.2 b ]

 

 

a I>0                         b I<0 

1.2   

1.2 a

ab
I a b b a

 

ab ba
I I                                                1.3  

1.2.2   

V

o a
a

V a

o  

ao

a

W
V

Q
  

 

V  

 

 



 

 

- 004 - 

a b a b
ab

u (
ab

U )

 

ab

d

d

w
u

q
                                               1.4  

dw dq a b J  

+ -

 

ab a b
U V V                                             1.5  

V

kV mV V  

 

1.3  

              

a U>0                             b U<0 

1.3   

 

+ -  

 

1.4 a

1.4 b

 

              

a U I             b U I  

1.4   



 

 

- 005 - 

1.2.3   

b a

e E  

d

d

w
e

q
  

1.5 a

1.5 b  

                    

a                b  

1.5   

1.2.4   

J

kW h 1 =1 kW h=3.6×106 J  

p P

 

d d d

d d d

w w q
p ui

t q t
                                        1.6  

 

P UI                                                1.7  

W kW

0P UI ＞

0P UI ＜

 

0
t t～ W  



 

 

- 006 - 

0

d
t

t
W p t                                               1.8  

 

0
)(W P t t                                             1.9  

.   1.6
1

5 VU 
2

8 VU  
3

6 VU  4 AI 

1 2 3
P P P、 、 P  

 

1.6  1.1  

1
1 1
= =5 4=20 (W) 0P U I  ＞ 1

20 W  

2
2 2
= =8 4=32 (W) 0P U I - ＞

2 32 W  

3
3 3
= = 6 4= 24 (W) 0P U I - - - ＜

3 24 W  

P  

20 32 24 28 WP= ＋ － = （ ） 

1.3  电路的基本元器件 

1.3.1   

1. 电阻元件 

R ( )

 

1.7 a  

u iR                                                1.10  

1.10 R



 

 

- 007 - 

1.7 b

1.10  

1
i u Gu

R
                                             1.11  

G S   

               

a                  b  

1.7   

1.8 a

R

1.8 b  

            

a                  b  

1.8   

 

 

2. 电感元件 

1.9 a 1.9 b

N i 

 N   

Wb  



 

 

- 008 - 

                

a                            b  

1.9   

  i  

Li                                                1.12  

L H  

L
e  

d d

d d
L

e N
t t

 
                                         1.13  

1.12 1.13  

d

d
L

i
e L

t
                                               1.14  

1.14

0
L

e 

 

0 t
L

W  

2

0 0 0 0

d 1
d d d d

d 2

t t t i

L

i
W p t ui t Li t L i i Li

t
                       1.15  

1.15 L
L

W  

 

3. 电容元件 

1.10

q U  

q
C

u
                                                  1.16  

C F

F pF
6

1 F 10 F 
6

1μF 10 pF  



 

 

- 009 - 

 

1.10   

u i  

d d

d d

q u
i C

t t
                                            1.17  

1.17

0i   

0 t
C

W  

2

0 0 0 0

d 1
d d d d

d 2

t t t u

C

u
W p t ui t Cu t C u u Cu

t
                     1.18  

1.18 C
C

W  

 

1.3.2   

 

1. 电压源 

E
0

R

E
0

R 1.11  

 

1.11   



 

 

- 10 - 

1.11 U I  

0
U E IR                                              1.19  

1.19 1.12 a

0I＝
S

U U E  0U 
S 0

/I I E R 
0

R

  

 

1.12   

0
0R  U E

S
U I

I R U

1.13 1.13 a

1.13 b

1.12 b  

                     

a                        b  

1.13   

0
R

R
0

R R≪
0

R I U≪
0

R I U≪ U E

 

2. 电流源 

1.19
0

R  

S

0 0

U E
I I I

R R
      

 



 

 

- 11 - 

S

0

U
I I

R
                                               1.20  

1.20 1.14
S

I
0

R

1.16 a 0I  ，

S S 0
U U I R  0U  ，

S
I I

0
R  

 

1.14   

R   I
S

I U U

R I 1.15

1.16 b  

                        

1.15                    1.16   

0
R

R
0

R R≫
S

I I  

 

3. 电压源与电流源的等效变换 

1.17

 

S

S

0

U
I

R
     

S S 0
U I R                                 1.21  



 

 

- 12 - 

 

1.17   

 

1

0I 
0

R

0
R  

2   

3
0

0R 

S

S

0

U
I

R
 ＝

0
R =

S S 0
U I R  ＝

 

4 E R

S
I  

S

0

E
I

R
       

S 0
E I R                                1.22  

.   1.18 a
S1

24 VU  ，
01

4 ΩR  ，
S2

30 VU 
02

6 ΩR  ，

S
U

0
R  

          

a                   b                     c            d  

1.18  1.2  

1.18 b  

S1

S1

01

24
6 (A)

4

U
I

R
     



 

 

- 13 - 

S2

S2

02

30
5 (A)

6

U
I

R
     

1.18 c   

S S1 S2
6 5 11 (A)I I I       

01 02

0

01 02

4 6
2.4 ( )

4 6

R R
R

R R


   

 
  

1.18 d  

S 0 S
2.4 11 26.4 (V)U R I      

0
2.4 ( )R     

1.4  电路的基本状态 

 

1. 通路工作状态 

1.19

 

I  

0

E
I

R R



                                             1.23  

U R 1.23  

0
U E IR                                               1.24  

1.24 U E

0
IR U I

1.20  

                  

1.19                     1.20    

1.24 I  

2

0
EI UI I R    



 

 

- 14 - 

0E
P P P                                               1.25  

  
E

P  W  

P  W  

0
P  W  

1.25

 

N
U

N
I

N
P

 

 

.   800 W 220 V

110 V  

 

N

N

N

800
3.64 (A)

220

P
I

U
     

2 2

N

N

220
60.5 ( )

800

U
R

P
     

110 V P  

2 2
110

200 (W)
60.5

U
P

R
     

2. 开路工作状态 

1.21

0
U

 

0

0

0

0
E

I

U U E

P P P

 


  
   

                                       1.26  

 



 

 

- 15 - 

3. 短路工作状态 

1.22

S
I

0
R

S
I

 

             

1.21                   1.22   

 

S

0

2

0 0

0

0

E

U

E
I I

R

P P I R

P

 

  

 

 

                                        1.27  

 

1.5  电阻的串并联 

 

1.5.1   

n

1.23 a

 

1 2 n
I I I I                                          1.28  

1 2 n
U U U U                                         1.29  

1.29 1.28  



 

 

- 16 - 

1 2 n
UU UU

I I I I
                                       1.30  

1 2 n
R R R R                                          1.31  

R 1.23 b

1.31  

                  

a                       b  

1.23   

 

1 2

1 1 2 2

1 2 1 2

R R
U IR U U IR U

R R R R
   

 
，                    1.32  

1.32

P  

2 2 2 2

1 2 n
P UI I R I R I R I R                             1.33  

1.33 n

 

 

1.5.2   

n

1.15 a

 

1 2 n
U U U U                                       1.34  

1 2 n
I I I I                                          1.35  

1.35 1.34  

1 2 n
II II

U U U U
                                        1.36  



 

 

- 17 - 

1 2

1 1 1 1

n
R R R R
                                       1.37  

R 1.24 b

1.37  

               

a                          b  

1.24   

 

2 1

1 2

1 1 1 2 2 2 1 2

,
R RU IR U IR

I I I I
R R R R R R R R

     
 

              1.38  

1.38

P  

2 2 2 2

1 2 n

U U U U
P UI

R R R R
                                1.39  

1.39 n

 

 

1.6  基尔霍夫定律 

 

 

 



 

 

- 18 - 

1.6.1   

 

1. 支路 

1.25

acb adb ab acb adb

ab  

 

1.25   

2. 节点 

1.25

a b  

3. 回路 

1.25 abca abda

adbca  

4. 网孔 

1.25

abca abda  

1.6.2   

KCL

 

I I  
流入 流出

                                         1.40  



 

 

- 19 - 

 

0I                                                  1.41  

1.25 1.41 a  

1 2 3
0I I I                                             1.42  

b  

1 2 3
0I I I                                             1.43  

1.42 -1 1.43 1.25

n n-1  

1.26 3 a b c

 

1 2 3
0I I I                                             1.44  

 

1.26   

.   1.27
1

5AI 
2

2AI 
3

3AI  
4

I  

 

1.27  1.4  

a  



 

 

- 20 - 

1 2 3 4
0I I I I      

 

4 1 2 3
5 2 3 6 (A)I I I I            

1.6.3   

KVL

 

 

0U                                                 1.45  

1.28

1.45  

2 1 1 1 2 2 3 3
0E E I R I R I R       

1 2 1 1 2 2 3 3
E E I R I R I R      

E IR                                                1.46  

1.46

 

1.29  

S
0U IR U                                           1.47  

                   

1.28                    1.29    

 



 

 

- 21 - 

 

.  1.30
S1

23 VU 
S2

6 VU 
1

10 ΩR 
2

8 ΩR 
3

5 ΩR 

4 6
1ΩR R 

5
4 ΩR 

7
20 ΩR 

ab
I

cd
U  

 

1.30  1.5  

c d

ab
I

ab
0I   

 

S1

1

1 2 3

23
1 (A

10 8 5

U
I

R R R
  

   
)   

S2

2

4 5 6

6
1 A

1 4 1

U
I

R R R
  

   
( )  

abcd  

ab 7 2 5 cd 1 2
0I R I R U I R      

cd 1 2 ab 7 2 5
1 8 0 1 4 4 VU I R I R I R         （ ）  

1.7  电路的分析方法 

 

1.7.1   



 

 

- 22 - 

1.31

2n  3b 

 

a  

1 2 3
0I I I     

 

abca  

S1 1 1 3 3
U I R I R    

abda  

S2 2 2 3 3
U I R I R    

1
I

2
I

3
I  

n b  

1  

2 1n   

3 1b n （ ）  

4  

.   1.32
1

U
2

I  

 

1.32  1.6  

4 6 I I1 I2 I3 I4 U1

 

1.31   



 

 

- 23 - 

1.32

 

a          
1 2

0.5 0I I      

b           
1 3

0I I I     

c          
2 4

0I I I     

1          
1 1 3

20 20 0I U I      

2           
2 4 1

20 30 0I I U     

3           
3 4

20 30 20 0I I     

 

0.95 AI  1
0.25 AI  

2
0.75 AI   

3
0.7 AI 

4
0.2 AI  

1
9 VU    

1.7.2   

b

b

 

 

1.33 0

0
0V  1 2

1
V

2
V

1.33 1 2 KCL  

1       
1 2 3 4 S1 S3

I I I I I I       

2         
3 4 5 6 S3 S2

I I I I I I        

 

1.33   

1
V

2
V  

1 1 1
I G V

2 2 2
I G V   



 

 

- 24 - 

3 3 1 2
( )I G V V 

4 4 1 2
( )I G V V    

5 5 2
I G V

6 6 2
I G V   

 

11 1 12 2 S11

21 1 22 2 S22

G V G V I

G V G V I

  


  
                                     1.48  

11
G 1 1  

11 1 2 3 4
G G G G G     

22
G 2 2  

22 3 4 5 6
G G G G G     

12 21
G G、 1 2 1 2

12 21 3 4
G G G G   （ ）

+

-

 

S11 S12
I I、 1 2  

KCL

 

( 1)n  n

1 2 3
V V V、 、 、

n
V、 n  

11 1 12 2 1 S11

21 1 22 2 2 S22

1 1 2 2 S

n n

n n

n n nn n nn

G V G V G V I

G V G V G V I

G V G V G V I

    


    


    

                          1.49  

1.49
kk

G k

k=1 2 3 n
ij

G i j i j=1 2 3 n

ij ji
G G Skk

I k

k=1 2 3 n

 

 

.   1.34
S1

3 AI 
S2

7 AI 

 



 

 

- 25 - 

 

1.34  1.7  

1  

 

0
0

0V 
1

V
2

V  

2  

 

1 2

1 1 1
3

1 2 2
V V

 
   

 
  

1 2

1 1 1
7

2 2 3
V V

 
    

 
  

3  

1 2
6 V 12 VV V    

4  

1 1 2 2

1 2 3

6 6 12 12
6 (A) 3 (A) 4 (A)

1 1 2 2 3 3

V V V V
I I I

 
         ， ，   

5  

KVL

3 KVL  

1 2 3
2 3 1 6 2 ( 3) 3 4 0I I I              

 

1.7.3   

 

 



 

 

- 26 - 

1.35 a

1
I 1.35 b

S1
U

1
I  1.35 c

S2
U

1
I 

1 1 1
I I I    

                  

a                           b                      c  

1.35   

 

1

 

2  

3  

 

1  

2

2 2 2 2

1 1 1 1 1 1 1 1 1 1
( )P I R I I R I R I R         

3

 

4

 

.   1.36 a
S S 1 2

6 V, 3 A, 2 Ω, 4 ΩU I R R   

2
R  

         

a                           b                    c  

1.36  1.8  

1.36

b 1.36 c  

1.36 b  



 

 

- 27 - 

S

1 2

1 2

6
1 (A)

2 4

U
I I

R R
    

 
  

1.36 c  

3
3 (A)I     

2

1 3

1 2

4
3 2 (A)

2 4

R
I I

R R
       

 
  

1

2 3

1 2

2
3 1 (A)

2 4

R
I I

R R
    

 
  

 

1 1 1
1 2 1 (A)I I I         

2 2 2
1 1 2 (A)I I I        

3 3 3
0 3 3 (A)I I I        

2
R  

2 2

2 2 2
2 4 16 WP I R    （ ）  

1.7.4   

1.37 a

1.37 b  

                   

a                       b  

1.37   

 

1.38
S

U

0
U

0
R  
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a                                 b  

1.38   

 

① 

0
U

0
R  

②  

.   1.39
S1 S2 1 2 3

140 V, 90 V, 2 Ω, 5Ω,U U R R R      

6 Ω 3
I  

 

1.39  1.9  

3
R 1.40

a  

         

a                    b                         c  

1.40  1-8  

1.40 b
3

R I  

S1 S2

1 2

140 90
2 (A)

20 5

U U
I

R R
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0
U  

0 S1 1
140 2 20 100 (V)U U IR        

1.40 c
0

R  

1 2

0

1 2

20 5
4 ( )

20 5

R R
R

R R


   

 
  

3
I  

0

3

0 3

100
10 (A)

4 6

U
I

R R
  

 
  

1.8  万用表的使用 

 

1.8.1   

VC890D 1.41  

 

1.41  VC890D  

1. 操作面牌说明 

1  

2  

3  
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4  

5  

6  

7 20 A  

8 200 mA  

9 -  

10 +  

2. 数字万用表的测量 

1  

① COM V/Ω  

② V—

 

① 

 

② | OL

 

2  

① COM V/Ω  

② V

 

1  

3  

① COM mA 200 mA

20 A 20 A  

② A—

 

③  

1  

4  

① ①  

② A

 

1  

5  

① COM V/Ω  

滚
… 
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② Ω  

① |. OL

1 MΩ

 

② 

 

6  

① COM V/Ω  

② 

 

③ 30 Ω

 

7  

① hFE  

② NPN PNP

1.41 4  

2  

8  

① COM VΩ-||-

mA  

② F

 

① 

 

② 

 

③  

④  

1.8.2   

MF500 MF500
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1. 外观说明 

1.42  

 

1.42   

2. 表头说明 

 

1 R Ω

0  

= ×  

2 ∽ VA

10 V

50  

= /50 ×  

3 10 V 10 V

10 V  

4 dB  

3. 指针式万用表的测量 

 

1  

2

 

3  

4
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2/3

 

 

1 2

1 ~
V 10 500 V

+ *  

2 2

1 V 25 500 V +

-

 

 

3 2

A 1 50 μA 500 mA

+ -

 

= × /  

4   

①   

② 

1/3 2/3  

③ 1 Ω 2

 

④  

 

①  

② 

 

③   

④  

1.                   
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2.           

             ；

        

3.                      

 

4.                   

                 

             

5.            

            

        

6. E R0        ； IS R0

        

7.                

8.               

        

1. 1.43  

               

a               b                 c                d  

1.43  1  

2. 1.44  

             

a                b                c                d  

1.44  2  

3. 1.45 O
A B C

50 V 40 V 30 VV V V＝ ， ＝- ， ＝  

1
BA

V
AC

V 2 4 E E

 

4. 1.46
1

2 A 2 VI U＝- ， ＝- 1

a
1

P 2 b 10 W

c 12 W
2

U
3

U  
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1.45  3                               1.46  4  

5. 1.47 U = 220 V I = 5 A R01 = R02 = 0.6 Ω 1

E1 E2 2  

 

1.47  5  

6. 1.48 6 Ω

I3  

 

1.48  6  

7. 1.49 I  

8. 1.50 US1 10 V US2 5 V R1 R3 1 Ω R2 R4 2 Ω
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1.49  7                           1.50  8  

9. 1.51 E 12 V R1 R2 5 Ω R3 10 Ω R4 5 Ω

RG 10 Ω IG  

10. 1.52 IL  

                 

1.51  9                                   1.52  10  

11. 9 IG  

12. 1.53 I R R

R  

 

1.53  12  
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