


Controller ØČóìÚ­óØöćÅČóÚèÔ 
ÿÜäöãÛÿØöãÛÿËõÈÿæÃÅÔõÖĀæñÿËõÈÖääÂñ

input ØČóìÚ­óØöćÜ­îÚÃ­îâúæĂì­
ìÚ¬èãÜäñâèæÝæÿßøćîÅČóÚèÔ

output ØČóìÚ­óØöćĀëÕÈÝæ
Ã­îâúæÉóÂìÚ¬èãÜäñâèæÝæ 

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



input îóÉÿÜĆÚtact switch,  
matrix switch, sensors
output îóÉÿÜĆÚspeaker,  
led, lcd, motor, relay.

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



input îóÉÉČóÿÜĆÚÖ­îÈ
ÿßõćâ driver ÿßøćîĂì­ØČóÈóÚÿë×öãä
Âóäé÷ÂêóßøĈÚÑóÚ ÿäõćâÉóÂ
1-input  VS 1-input 

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ĀÖ¬æñÃóâöìÚ­óØöćÿÊßóñ 
Ýú­ØöćÚČóâóĂË­ É÷ÈÅèäÖ­îÈé÷Âêó
ÖČóĀìÚ¬ÈÃó ĀæñìÚ­óØöćäèâ×÷È
āÅäÈëä­óÈ ÿßøćîĂì­ĂË­ÈóÚăÕ­×úÂÖ­îÈ

Microcontroller 
ØöćîõÈÿØÅāÚāæãöÃîÈ  intel ÿäöãÂ
ëòĈÚąè¬ó MCS-51 ÿÛîä°Øöć
ÚõãâĂË­Åøî 89C51 âö  40 Ãó 
ÿäöãÈĀÛÛØèÚÿÃĆâÚóíõÂó

1   O
2   O
3   O
4   O
5   O
6   O
7   O
8   O
9   O
10 O
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14 O
15 O
16 O
17 O
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19 O
20 O
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O  39
O  38  
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O  35
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O  29
O  28
O  27
O  26
O  25
O  24
O  23
O  22
O  21

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ëòÈÿÂÖ ÖČóĀìÚ¬ÈÃóÃîÈ
89C51 ÜäñÂîÛÕ­èã
Ë¬îÈØóÈÖõÕÖ¬î(ßîä°Ö) 4 Âæù¬â
Åøîßîä°Ö P0, P1, P2,P3

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ëòÈÿÂÖ ÖČóĀìÚ¬ÈÃóăàÿæöĈãÈ
+5V(Ãó 40) ĀæñÃóÂäóèÕ° 
(Ãó 20) ÃîÈ89C51 

ëòÈÿÂÖÖČóĀìÚ¬ÈÃóäöÿÌĆÖRST
(Ãó 9),ÃóÖ¬îÝæ÷Â (Ãó18,19)

ëòÈÿÂÖ ÖČóĀìÚ¬ÈÃó EA(Ãó  31) Āæñ
Ãó ALE (Ãó 0) ÃóPSEN (Ãó  29) 

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ÛÚ Breadboard
ÂóäÖ¬îèÈÉä MCS-51

ÿäõćâØöć ÃóăàÿæöĈãÈ(Ãó 40)
ĀæñÃóÂäóèÕ° (Ãó 20)

0 1   
O 2   
O 3   
O 4   
O 5   
O 6   
O 7   
O 8   
O 9   
O 10 
O 11 
O 12 
O 13 
O 14 
O 15 
O 16 
O 17 
O 18 
O 19 
O 20 

40 O  
39 O  
38 O  
37 O  
36 O  
35 O 
34 O  
33 O  
32 O 
31 O  
30 O  
29 O  
28 O  
27 O  
26 O  
25 O  
24 O  
23 O  
22 O  
21 0

ëòÈÿÂÖÖČóĀìÚ¬ÈÃó 1

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



Keyterm: http://www. 8051projects.info/exp1.asp



ÜäñÿÕĆÚÿÂöćãèÂòÛ AT89C51
ÅäúÜØäÈÃîÈ  AT89C51ED2

ÅÖČóĀìÚ¬ÈÃóPLCC & äúÜä¬óÈ

ÅÖČóĀìÚ¬ÈÃóDIP & äúÜä¬óÈ

ÅComputer Åøî ?

ÅMicrocontroller Åøî ?

ÅEnbeddedsystem Åøî ?

ÅÖòèîã¬óÈÃîÈ Mobile EnbeddedSystem

ÅÖòèîã¬óÈÃîÈ Display embedded System

ÅÖòèîã¬óÈÜäñÂîÛèÈÉäMCS-51(DIP)ÛÚbread board

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



äúÜØäÈĀÛÛPLCC

äúÜØäÈĀÛÛDIP

äúÜØäÈÃîÈ  AT89C51ED2

PLCCstands for "Plastic" "Leaded" "Chip" "Carrier". A PLCC 
package is physically smaller than a DIP and has leads on all 
four sides.

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ÖČóĀìÚ¬ÈÃóPLCC & äúÜä¬óÈ

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ÖČóĀìÚ¬ÈÃóDIP & äúÜä¬óÈ

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



Processor

I/O ChipsPorts

Memory Chips

Mother
Board

Åøî Processor +Memory +I/O

Computer Åøî ?



Microcontroller Åøî ?

Åøî Computer in a single chip 



Enbeddedsystem Åøî ?
a computer systemdesigned to 
perform one or a few dedicated 
functions often with real-time 
computingconstraints. 

äñÛÛØöćâöÅîâßõèÿÖîä°ÞòÈÖòè 
×úÂîîÂĀÛÛÿßøćîĂË­ÈóÚÿÊßóñÂõÉîõÈÖóâÿèæóÉäõÈ

http://en.wikipedia.org/wiki/Computer_system
http://en.wikipedia.org/wiki/Real-time_computing


Öòèîã¬óÈÃîÈ Mobile EnbeddedSystem

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



Öòèîã¬óÈÃîÈ Display embedded System

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



Öòèîã¬óÈÃîÈ Display embedded System

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



Keyterm: http://www. 8051projects.info/exp1.asp



ÜÐõÛòÖõÂóäÜäñÂîÛèÈÉä AT89C51ßøĈÚÑóÚ

ëòÈÿÂÖè¬óLED 
Ö¬îÂòÛÃó5 ìäøî
ÃóP1.4

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ÜÐõÛòÖõÂóäèÈÉä AT89C51 ÂòÛ LED 8 bits
ëòÈÿÂÖè¬óLED 8 ÕèÈ
Ö¬îÂòÛßîä°ÖÃóP2 ìäøîÃó21-28

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ÜÐõÛòÖõÂóäèÈÉä AT89C51 ÂòÛ Tact Switch 1 bit

c

ëòÈÿÂÖè¬óLED 
Ö¬îÂòÛÃó7 ìäøî
ÃóP1.6

ëòÈÿÂÖè¬ótact 
switchÖ¬îÂòÛÃó
36 ìäøîÃóP0.3

c

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ÜÐõÛòÖõÂóäèÈÉä AT89C51 ÂòÛ 7-segment 7 bits

ëòÈÿÂÖè¬ó7 segment
(7 bits)Ö¬îÂòÛßîä°ÖÃóP0
ìäøîÃó33-39

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



ÜÐõÛòÖõÂóäèÈÉä AT89C51ÂòÛserial port(RxD,TxD)

ëòÈÿÂÖè¬óserial port    
Ö¬îÂòÛÃó10 /P3.0(RxD)
ĀæñÃó11/P3.1(TxD)

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



Öòèîã¬óÈÂóäÉČóæîÈèÈÉä 8051 ÂòÛLCD ĀæñKeypad 

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller

ëòÈÿÂÖè¬ó4x4 

matrix switch 
Ö¬îÂòÛÃó36 ìäøî
ÃóP0.3



27

ÂäÔö matrix switch  
Ăì­ëòÈÿÂÖè¬órowÖ¬îÂòÛ 
4 bits ÛÚ(ÃóP2.4-2.7)
ë¬èÚcolumÖ¬îÂòÛ
4 bits æ¬óÈ(ÃóP2.0-2.3)

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller



28

ÂäÔö LCDĂì­ëòÈÿÂÖè¬ó
ØòĈÈ 4 bits Ö¬îÂòÛßîä°Ö P1 /P1.0-P1.7(Ãó1-8)

ÂóäÿäöãÚäú­ÿÂöćãèÂòÛMicrocontroller





āÜäĀÂäâ Keil V˃ision3 ÿÜĆÚāÜäĀÂäâË¬èã
ßòÓÚóÌîàÖ°Āèä°ÈóÚÅèÛÅùâîùÜÂäÔ°îòÖāÚâòÖõ
ëČóìäòÛăâāÅäÅîÚāØäæÿæîä°ÖäñÂúæ 8051 
ĀæñÚČóăÜëú¬äñÛÛÞòÈÖòè(embedded system)



Keilu-Vision 3

Keil-uVision3

āÜäĀÂäâßòÓÚóáóêóÌöëČóìäòÛăâāÅäÅîÚāØäæÿæîä°MCS-51 
ĂÚËòĈÚÿäöãÚÚöĈĂË­ËõÜAT89C51 (ÃîÈÛäõêòØ ATMEL)
Åèóâëóâóä×ÃîÈ Keil-uVision3 : Editor -> Compiler -> Simulator
Editor Åèóâëóâóä×ĂÚÂóäÖäèÉëîÛÅèóâ×úÂÖ­îÈĂÚáóêóÌöØöćÝú­ĂË­ßòÓÚóÃ÷ĈÚâó
Complier Åèóâëóâóä×ĂÚÂóäĀÜæáóêóÌöÿÜĆÚáóêóÅäøćîÈ ĀæñËöĈÃ­îëòÈÿÂÖÖ¬óÈą
Simulator Åèóâëóâóä×ĂÚÂóäÉČóæîÈÂóäØČóÈóÚÃîÈāÜäĀÂäâ

Editor Complier Simulator



Keilu-Vision 3

ÝòÈèÈÉäßøĈÚÑóÚ

èÈÉäßøĈÚÑóÚÛÚ bread board

èÈÉäÅèÛÅùâ ä×ÛòÈÅòÛ

äñÛÛÞòÈÖòè

ÖòèÖ­óÚØóÚăàà­ó

ìæîÕÿÜæ¬ÈĀëÈ LED

ËõÜăâāÅäÅîÚāØäæÿæîä°
äúÜØäÈÖ¬óÈą

ëèõÖË°îõÿæĆÂØäîÚõÂë°ĀÛÛÖ¬óÈą

îùÜÂäÔ°ÃòÛĀÛÛ opto-isolator



ÅæõĉÂØöćăîÅîÚÃîÈāÜäĀÂäâ Keil V˃ision3 ÜäóÂÐìÚ­óÖ¬óÈ



ÛÚìÚ­óÖ¬óÈ editor ÃîÈāÜäĀÂäâ Keil V˃ision3

ÿâÚúÛóä°

ØúæÛóä°

ÿèõäÅË°ëÿÜÌ



ÛÚìÚ­óÖ¬óÈ editor ÃîÈāÜäĀÂäâ Keil V˃ision3

ßøĈÚØöćßòÓÚóāÜäĀÂäâáóêóÌö



ÛÚìÚ­óÖ¬óÈ editor ÃîÈāÜäĀÂäâ Keil V˃ision3

ĀÉ­ÈÝæÂóäĀÜæáóêó



ÃòĈÚÖîÚĂÚÂóäßòÓÚóāÜäĀÂäâáóêóÌöÛÚ āÜäĀÂäâ Keilmvision 3âöæČóÕòÛÕòÈÚöĈ

ÃòĈÚØöć 1 ÛÚÿâÚúÛóä° ÿæøîÂ Project>>New ProjectΧ

ÛÚ Create New ProjectÿæøîÂ Create New Folder

ÛÚ Drive D:ëä­óÈNew Folder Ëøćîè¬ó training

training

ĂÚ Folder άtrainingέ 
ëä­óÈ New ProjectËøćîè¬ó Alpha.uv2
ÉóÂÚòĈÚÅæõĉÂ



ÃòĈÚÖîÚĂÚÂóäßòÓÚóāÜäĀÂäâáóêóÌöÛÚ āÜäĀÂäâ Keilmvision 3âöæČóÕòÛÕòÈÚöĈ

ìæòÈÉóÂÅæõĉÂsave Ăì­ëòÈÿÂÖè¬ó Title bar
ÿÜæöćãÚÿÜĆÚ  Alpha -mVision 3

ĀæñÜäóÂÐÿâÚúĂì­ÿæøîÂãöćì­îÃîÈăîÌöăâāÅäÅîÚāØäæÿæîä°
Ăì­ double click Øöć Atmel

ÉñÜäóÂÐÿâÚúĂì­ÿæøîÂÿÛîä°ÃîÈăîÌöăâāÅäÅîÚāØäæÿæîä°
Ăì­ÅæõĉÂØöćÖòèÿæøîÂ 2 Öòè(Ã­óÈÛÚ)
ĀæñÅæõĉÂØöćÿÛîä° AT89C51 ÉóÂÚòĈÚÅæõĉÂ

âöÃ­îÅèóâÜäóÂÐè¬ó Ö­îÈÂóäëČóÿÚóāÅ­Õ8051âóÖäÑóÚ  
ăÜãòÈproject folder ĀæñÿßõćâæÈĂÚ project ìäøîăâ¬
Ăì­ÅæõĉÂ



ĂÚÂóäÜäñÂîÛèÈÉäÚöĈ ÂČóìÚÕĂì­ĂË­Ýæ÷ÂÅèóâ×öć 
12 MHz

ëòÈÿÂÖæČóÕòÛÂóäÅæõĉÂÿæøîÂ 



ÃòĈÚÖîÚĂÚÂóäßòÓÚóāÜäĀÂäâáóêóÌöÛÚ āÜäĀÂäâ Keilmvision 3âöæČóÕòÛÕòÈÚöĈ

èõÙöÖäèÉëîÛè¬óāÅ­Õ8051 âóÖäÑóÚ  ăÕ­×úÂëČóÿÚóăÜãòÈproject folder 
ĀæñÿßõćâæÈĂÚ project ìäøîăâ¬ 

ÉóÂÚòĈÚ ĂÚ Folder άTarget 1έ
Ăì­ØČóÂóäÅæõĉÂØöćFolder άSource Group 1έ

ÉóÂÚòĈÚ ĂÚ Folder άSource group 1έ
Ăì­ØČóÂóäÖäèÉëîÛè¬ó âöăàæ° άSTARTUP.A51έìäøîăâ¬

Ăì­ØČóÂóäÅæõĉÂØöć
ÃîÈFolder άTarget 1έ

ÂäÔößÛè¬ó ăâ¬âö

Ăì­ã­îÚÂæòÛăÜÕČóÿÚõÚÂóäĂìâ¬

ÂäÔößÛè¬ó âö

É÷ÈÉñëóâóä×ÕČóÿÚõÚÂóäÖ¬îăÜăÕ­



Ö¬îăÜ ØČóÂóäÂČóìÚÕßóäóâõÿÖîä°ÿßõćâÿÖõâ āÕãÅæõĉÂÃèóØöć                                    ÉñÜäóÂÏ

Ăì­ØČóÂóäÅæõĉÂØöćOption for Target άTarget 1έ



12 Ҟ





ë¬èÚìòè(header)
ë¬èÚÜäñÂóéÖòèĀÜä

ë¬èÚāÜäĀÂäâã¬îã(subroutine program)

ë¬èÚÜäñÂóéìæòÂ(declare)

ë¬èÚāÜäĀÂäâìæòÂ(main program)

ßõÉóäÔóÛÚßøĈÚØöćßòÓÚóāÜäĀÂäâáóêóÌöÃîÈāÜäĀÂäâ Keil V˃ision3

0x010x020x04ÂóäØČóÈóÚÖóâāÜäĀÂäâ





xxx.c





















ë¬èÚāÜäĀÂäâã¬îã(subroutine program)

ë¬èÚāÜäĀÂäâìæòÂ(main program)

ëóäñÿÕõâÃîÈ P001.C

ëóäñÿßõćâĂÚ P002.C



Step 1 ĀÚñÚČóÂóäßòÓÚó(editor) āÜäĀÂäâáóêóÌöÛÚ Keil V˃ision3



ë¬èÚāÜäĀÂäâã¬îã(subroutine program)

ë¬èÚāÜäĀÂäâìæòÂ(main program)



Step 1 ĀÚñÚČóÂóäßòÓÚó(editor) āÜäĀÂäâáóêóÌöÛÚ Keil V˃ision3



Step 1 ßòÓÚó(editor) āÜäĀÂäâáóêóÌöÛÚ Keil V˃ision3















ISIS 6 Professional Proteus

ÅìÚ­óÖ¬óÈĀäÂÃîÈ Proteus 6 Professional

ÅÂóäÿæøîÂîùÜÂäÔ°ĂÚË¬îÈ Keyword

ÅÂóäÿÅæøćîÚã­óãĀæñÂóäìâùÚîùÜÂäÔ°ÛÚßøĈÚØöćîîÂĀÛÛ

ÅÂóäèóÈîùÜÂäÔ°ÛÚßøĈÚØöćîîÂĀÛÛ

ÅÂóäæóÂÿë­ÚÿËøćîâäñìè¬óÈîùÜÂäÔ°ÛÚßøĈÚØöćîîÂĀÛÛ

ÅÖòèîã¬óÈëâÛùäÔ°ÃîÈîùÜÂäÔ° AT89C51 ÿËøćîâÖ¬îÂòÛ 
7-segment display ĀÛÛcommon 
cathode ( 7 bits)



ìÚ­óÖ¬óÈĀäÂÃîÈ Proteus 6



ØöćÿâÚú Library>Pick Devices:Ăì­äñÛùÿæøîÂîùÜÂäÔ°ĂÚË¬îÈ Keyword



ØöćÿâÚú Library>Pick Devices:ÿæøîÂîùÜÂäÔ°  AT89C51



ØöćÿâÚú Pick Devices:ÿæøîÂîùÜÂäÔ°  7- segment ĀÛÛcommon Cathode



ØöćÿâÚú Library>Pick Devices:ÿæøîÂîùÜÂäÔ°  respack(= resistor pack)

ìæòÈÉóÂÿæøîÂ
îùÜÂäÔ°Āæ­è
Ăì­ÅæõĉÂØöćOK



ØöćìÚ­óÖ¬óÈĀëÕÈîùÜÂäÔ° ÜäóÂÐäóãËøćîîùÜÂäÔ°  respack8 -AT89C51-7seg com cat 



ØöćË¬îÈìÚ­óÖ¬óÈĀëÕÈîùÜÂäÔ° ÿæøîÂèóÈîùÜÂäÔ°  AT89C51 ÛÚßøĈÚØöćîîÂĀÛÛ



ÂäÔöÂóäÿÅæøćîÚã­óãîùÜÂäÔ°ÛÚßøĈÚØöćîîÂĀÛÛ
Ăì­ÅæõĉÂÃèóØöćäúÜîùÜÂäÔ° 1 ÅäòĈÈ èòÖ×ùÉñĀîÅÖöà(ÿÜĆÚëöĀÕÈ)
ÉóÂÚòĈÚ ÅæõĉÂÌ­óãÅ­óÈăè­ĀæñæóÂÿâ­óë°ăÜãòÈÖČóĀìÚ¬ÈØöćÖ­îÈÂóä

Right click  then 
left click and drag & drop



ÂäÔöÂóäìâùÚîùÜÂäÔ°
Ăì­ÅæõĉÂÌ­óãØöćäúÜ                                       (Øöćâùâæ¬óÈÌ­óã) ÖóâØöćÖ­îÈÂóä



ÂäÔöÂóäìâùÚîùÜÂäÔ° ëòÈÿÂÖØöćâùâæ¬óÈÌ­óã



ØöćË¬îÈìÚ­óÖ¬óÈĀëÕÈîùÜÂäÔ° ÿæøîÂèóÈîùÜÂäÔ° 7SEG COM  CAT GRN ÛÚßøĈÚØöćîîÂĀÛÛ
Āæ­èØČóÂóäÅæõĉÂìâùÚĀæñÅæõĉÂÿÅæøćîÚã­óã



ØöćË¬îÈìÚ­óÖ¬óÈĀëÕÈîùÜÂäÔ° ÿæøîÂèóÈîùÜÂäÔ° respack8 ÛÚßøĈÚØöćîîÂĀÛÛ
Āæ­èØČóÂóäÅæõĉÂìâùÚĀæñÅæõĉÂÿÅæøćîÚã­óã



ÛÚßøĈÚØöćîîÂĀÛÛ ØČóÂóäæóÂÿë­ÚÿËøćîâèÈÉä āÕãÅæõĉÂÌ­óãØöćÉùÕÿäõćâ ĀæñÅæõĉÂÌ­óãØöćÉùÕÉÛ

ÂóäæóÂÿë­ÚÿËøćîâäñìè¬óÈîùÜÂäÔ°ÛÚßøĈÚØöćîîÂĀÛÛ



Öòèîã¬óÈÂóäæóÂÿë­ÚÿËøćîâäñìè¬óÈîùÜÂäÔ°ÛÚßøĈÚØöćîîÂĀÛÛ



ÛÚßøĈÚØöćîîÂĀÛÛØČóÂóäæóÂ
ÿë­ÚÿËøćîâäñìè¬óÈ AT89C51 ÂòÛ
7 segment display -CC

ÛÚßøĈÚØöćîîÂĀÛÛØČóÂóäæóÂÿë­ÚÿËøćîâäñìè¬óÈ 
îùÜÂäÔ° resistors pack ÂòÛ Āìæ¬ÈÉ¬óãăà

ØöćË¬îÈìÚ­óÖ¬óÈØúæÛóä°
ÿæøîÂăîÅîÚ
ÜäóÂÐäóãÂóä
ØöćË¬îÈìÚ­óÖ¬óÈØúæÛóä°

ÅæõĉÂØöć power
ÜäóÂÐîùÜÂäÔ°      
ÛÚßøĈÚØöćîîÂĀÛÛ

ÅæõĉÂØöć ground
ÜäóÂÐîùÜÂäÔ°      
ÛÚßøĈÚØöćîîÂĀÛÛ


