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ҥҴҤҩҶҌҴ 6562213 ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ 1

ӀҖҤ

ҞһӥҌӤҩҤҪҴҬҗҥҴҊҴҥҤӨ ҚҷҥҲ  ҃ҴҏҊқҬҶқҚҺ

ҩҙ.ң.(ҡҶҬҶ҃ҬӨ)   ҩҙ.Ҝ.(ҡҶҬҶ҃ҬӨ)

ҜҙҾҥҷҤқүүқӂҧқӨ

6562213 Microprocessor 1

ңҭҴҩҶҙҤҴҧҳҤҥҴҌҢҳґқ҆ҥҝҒң

ҤҶқҖҷҗӥүқҥҳҜҬһӤ...

҆ҕҲҩҶҙҤҴҪҴҬҗҥӨҿҧҲҾҙ҆ӀқӀҧҤҷ



6562213  ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ 1

ҊҺҖҝҥҲҬ҉҆Ө҃ҴҥҾҥҷҤқҥһӥ҄ү҉ҥҴҤҩҶҌҴ 6562213 ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ 1

3

1)  ҾҠҹӆүӁҭӥҞһӥҾҥҷҤқҬҴңҴҥҘ
үү҃ҿҜҜҿҧҲҠҳҔқҴҰҴҥӨҖҿҩҥӨ
ҙҷӆңҷӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ ҭҥҹү
ҌҶҝҗҥҲ҃һҧ MCS-51
ҾҝӅқҭқӤҩҤҝҥҲңҩҧҞҧ

2) ҾҠҹӆүӁҭӥҞһӥҾҥҷҤқҬҴңҴҥҘ
ҠҳҔқҴҍүҡҗӨҿҩҥӨҢҴҫҴҍҷ

Ӂқ҃Ҵҥ҆ҩҜ҆Һң҃ҴҥҙӋҴ҉Ҵқ
҄ү҉ҰҴҥӨҖҿҩҥӨҙҷӆҗӤүҩ҉ҊҥҥӤҩң 
ҳ҃ҜҌҶҝҗҥҲ҃һҧ MCS-51

3) ҾҠҹӆүӁҭӥҞһӥҾҥҷҤқҬҴңҴҥҘ
ҠҳҔқҴҾҊҗ҆җҶҿҧҲңҷҊҥҥҤҴҜҥҥҕ
Ӂқ҃Ҵҥ҆ҶҖ҆ӥқҿҧҲҠҳҔқҴ
ҬҶӆ҉ҝҥҲҖҶҫҒӨ ӀҖҤӁҌӥҌҶҝҗҥҲ҃һҧ
MCS-51 ҾҝӅқҭқӤҩҤҝҥҲңҩҧҞҧ



6562213  ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ 1

ҭҳҩ҄ ӥүҬӋҴ̓ ҳҏ ү҄҉ҥҴҤҩҶҌҴ 6562213 ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ 1  Ҝҙҙҷӆ  1-6

4

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ ҥҥңӂңӀ̓ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ      

Ҝҙҙҷӆ 2 Ӏ҆ҥ҉ҬҥӥҴ҉ҢҴҤӁқ҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ

Ҝҙҙҷӆ 3 ҌҺҖ̓ ӋҴҬҳӆ҉ҿҤ҃ җҴңҝҥҲҾҢҙ҃ ҴҥӁҌӥ҉Ҵқ 

Ҝҙҙҷӆ 4 җҳҩүҤӤҴ҉҃ҴҥҾ҄ҷҤқӀҝҥҿ҃ ҥңҾҜҹӮү҉җӥқҿҧҲӀҝҥҿ҃ ҥңӁҌӥ҉Ҵқ

Ҝҙҙҷӆ 5 ҃Ҵҥүү҃ҿҜҜҩ҉ҊҥҭқӤҩҤ҆ҩҴңҊӋҴҿҧҲүҺҝ҃ҥҕӨҗӤүҥӤҩң

Ҝҙҙҷӆ 6 Ҵ҃ҥҝҥҲҤҺ҃җӨӁҌӥ҉ҴқӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨ 



5



6562213  ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ 1

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ ҥҥңӂңӀ̓ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

6

ҥҴҤҩҶҌҴ 6562213 ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ 1

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ ҥҥңӂңӀ̓ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ      

ӀҖҤҞһӥҌӤҩҤҪҴҬҗҥҴҊҴҥҤӨҚҷҥҲ  ҃ҴҏҊқҬҶқҚҺ

҆ҕҲҩҶҙҤҴҪҴҬҗҥӨҿҧҲҾҙ҆ӀқӀҧҤҷ

ңҭҴҩҶҙҤҴҧҳҤҥҴҌҢҳґқ҆ҥҝҒң
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ҜҙқӋҴ

ӁқҜҙқҷӇ ңҷҾқҹӇүҭҴҾ҃ҷӆҤҩ҃ҳҜ҆ҩҴңҿҗ҃җӤҴ҉
ҥҲҭҩӤҴ҉ CPU ҃ ҳҜMCU MCUқҳҜҾҝӅқ
ү̓ңҠҶҩҾҗүҥӨӁқҥһҝҌҶҝӂүҍҷ ҙҷӆҘһ҃ҬҥӥҴ҉҄ ҸӇқңҴ
ҾҠҹӆүӁҌӥӁқ҉Ҵқ̓ҩҜ̓ ҺңҙҷӆҾҋҠҴҲҾҊҴҲҊ҉ ҊҸ҉ңҷ
ҌҹӆүҾҥҷҤ҃ҩӤҴcomputer in a single chip  

ҝҳҊҊҺҜҳқңҷ MCU ҊҴ҃ҜҥҶҫҳҙҞһӥҞҧҶҗҙҷӆҭҧҴ҃ҭҧҴҤ
ҍҸӆ҉җӤҴ҉ңҷҬңҥҥҘқҲҙҷӆҥү҉ҥҳҜ҆ҩҴңҗӥү҉҃Ҵҥү҄҉
ҞһӥӁҌӥ҉Ҵқ ӁқҖӥҴқ̓ ҩҴңҾҥӅҩ-ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ-
ҌӤү҉ҙҴ҉ҬҹӆүҬҴҥ-ҥү҉ҥҳҜүҺҝ҃ҥҕӨҥҴҤҥүҜ

Ҿҙ̓ ӀқӀҧҤҷҙҷӆ҃ӥҴҩӂҝҬһӤҥҲҜҜҬңү҉҃ҧҟҳ҉җҳҩ
қҳҜҩӤҴңҷҥҴ҃ҒҴқҙҷӆҠҳҔқҴңҴҊҴ҃ MCU

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 
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ҭҳҩ҄ ӥүҬӋҴ̓ ҳҏӁқҜҙҙҷӆ 1

1.2
ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ

VS
ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ

1.3 җҥҲ҃һҧ҄ү҉
ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ
ҿҧҲ҆ҩҴңҿҗ҃җӤҴ҉

1.5 ҃ҴҥҠҳҔқҴҰҴҥӨҖҿҩҥӨ
ҿҧҲҍүҡҗӨҿҩҥӨҜқ MCU

1.6ҬҘҴҝҳҗҤ҃ҥҥң҄ү҉
MCU җҥҲ҃һҧ MCS-51

1.4ҢҴҫҴҙҷӆӁҌӥ

Ӂқ҃ҴҥҠҳҔқҴ
Ӏҝҥҿ҃ҥң҆ҩҜ҆Һң

1.1 ҙҜҙҩқ
ҜҶҗ-қҶҜҾҜҶӇҧ-
ӂҜҗӨ-ҾҩҶҥӨҖ/ 
MSB-LSB/ 
BIN2HEX

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 
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1.1 ҙҜҙҩқ ҜҶҗ - қҶҜҾҜҶӮҧ ïӂҜҗӨ ïҾҩҶҥӨҖ -ҖҳҜҾҜҶӮҧҾҩҶҥӨҖ

1ҾҌӤқ...ҜҶҗ (bit) ҆ҹү...҄ӥүңһҧҒҴқҬү҉҄қҴҖ 1 ҭҧҳ҃ 0ҭҥҹү

1001ҾҌӤқ...қҶҜҾҜҶӮҧ (nibble) ҆ҹү...҄ӥүңһҧҒҴқҬү҉҄қҴҖ 4 ҭҧҳ҃ 0110ҭҥҹү

ҾҌӤқ...

ӂҜҗӨ (byte) ҆ҹү...҄ӥүңһҧҒҴқҬү҉҄қҴҖ 8 ҭҧҳ҃

ҭҥҹү1001 1110 1011 0110

ҾҌӤқ...

ҾҩҶҥӨҖ (word) ҆ҹү...҄ӥүңһҧҒҴқҬү҉҄қҴҖ 16 ҭҧҳ҃

ҭҥҹү1001 1110 1011 0110 1101 1010 1111 0010

ҾҌӤқ...

ҖҳҜҾҜҶӮҧҾҩҶҥӨҖ (double word) ҆ҹү...҄ӥүңһҧҒҴқҬү҉҄қҴҖ 32 ҭҧҳ҃

1001 1110 1011 0110 1101 1010 1111 0010

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 
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ҠҳҔқҴ҃Ҵҥ҄ү҉ ҌҶҝӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ (MCU)

҆ҩҴңҾ҄ӥҴӁҊӁққҶҤҴң҄ү҉ ҜҶҗ-қҶҜҾҜҶӮҧ-ӂҜҗӨ-ҖҳҜҾҜҶӮҧҾҩҶҥӨҖ
қӋҴӂҝҬһӤ̓ҩҴңҾ҄ӥҴӁҊҘҸ҉...ҠҳҔқҴ҃Ҵҥ҄ү҉ ҌҶҝӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨ
ҾҠҹӆүҥү҉ҥҳҜ҉Ҵққҩҳҗ҃ ҥҥңҙҷӆүӋҴқҩҤ̓ ҩҴңҬҲҖҩ҃ңҴ҃ Ҹ҄Ӯқ

ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ

ҥү҉ҥҳҜ҃ҴҥӁҌӥҾ̓ҥҹү҄ӤҴҤ

ҥү҉ҥҳҜ҃ҴҥҾҌҹӆүңҗӤү

ҥү҉ҥҳҜ҆ҩҴңқҶҥҢҳҤ

Ҿқӥқ҆ҺңүҺҝ҃ҥҕӨ҃ӋҴҧҳ҉

ҥү҉ҥҳҜҥҲҜҜҬҳңҞҳҬ

҆ҩҴңҾҥӅҩҝҥҲңҩҧҞҧ

ҌӤү҉ҙҴ҉ҬҹӆүҬҴҥ

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.1 ҙҜҙҩқ ҜҶҗ - қҶҜҾҜҶӮҧ ïӂҜҗӨ ïҾҩҶҥӨҖ -ҖҳҜҾҜҶӮҧҾҩҶҥӨҖ
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ҙҜҙҩқ ҜҶҗқҳҤҬӋҴ̓ ҳҏҬһ҉ҬҺҖ (MSB: Most Significant Bit)
ҜҶҗқҳҤҬӋҴ̓ ҳҏҗӋӆҴҬҺҖ(LSB: Least Significant Bit)

җҳҩүҤӤҴ҉҄ӥүңһҧҒҴқҬү҉҄қҴҖ 20 ҜҶҗ 1001 1101 1010 0111 1110

ҜҶҗҬҺҖҙӥҴҤҍӥҴҤңҹүҬҺҖ ҾҥҷҤ҃ ҩӤҴ MSB ҜҶҗҬҺҖҙӥҴҤ҄ҩҴңҹүҬҺҖ ҾҥҷҤ҃ҩӤҴ LSB

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.1 ҙҜҙҩқ ҜҶҗ - қҶҜҾҜҶӮҧ ïӂҜҗӨ ïҾҩҶҥӨҖ -ҖҳҜҾҜҶӮҧҾҩҶҥӨҖ
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ҙҜҙҩқ҃ҴҥүӤҴқӁқҥһҝҾҧ҄ ҒҴқҬҶҜҭ҃
ӀҖҤүӤҴқҾҧ҄ҒҴқҬү҉...ҊҴ҃҄ҩҴңҹүӂҝҍӥҴҤңҹү ҙҷҧҲ 4 ҜҶҗ
ҌӤҩҤӁҭӥ̓қҾҥҴҬҹӆүҬҴҥ҃ ҳқ҉ӤҴҤ҃ ҩӤҴ ҃ҴҥүӤҴқӁқҥһҝҾҧ҄ҒҴқҬү҉

җҳҩүҤӤҴ҉҄ӥүңһҧҒҴқҬү҉҄қҴҖ 20 ҜҶҗ

1001 1101 1010 0111 1110

үӤҴқҾҝӅқҒҴқҬҶҜҭ҃  ҊҴ҃ ҩ҄ҴӂҝҍӥҴҤ

E7AD9

100111011010011111102 =   9 D A 7 E 16

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.1 ҙҜҙҩқ ҜҶҗ - қҶҜҾҜҶӮҧ ïӂҜҗӨ ïҾҩҶҥӨҖ -ҖҳҜҾҜҶӮҧҾҩҶҥӨҖ
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қҶҤҴң҄ү҉ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨ (CPU)

Microprocessor (CPU)

҆ҹү...ҭқӤҩҤҝҥҲңҩҧҞҧ҃ҧҴ҉ ҭҥҹү 
CPU (Central Processing Unit) 

ҾҝӅқ...ҭқӤҩҤҭҧҳ҃Ӂқ̓үңҠҶҩҾҗүҥӨ  
ҙӋҴҭқӥҴҙҷӆ҆ҩҜ҆Һң҃ҴҥҙӋҴ҉Ҵқ҄ү҉үҺҝ҃ҥҕӨ/
ҿҧҲҝҥҲңҩҧҞҧҾҧ҄҆ҕҶҗҿҧҲҗҥҥ҃Ҳ/

ңҷӀ҆ҥ҉ҬҥӥҴ҉ҢҴҤӁқҙҷӆҾ҃ҷӆҤҩ҄ӥү҉҃ҳҜҾҥҊҶҬҾҗүҥӨ/ҜҳҬ/
ҭқӤҩҤ҆ҩҴңҊӋҴ/ ҩ҉ҊҥқҳҜ/ҩ҉ҊҥҊҳҜҾҩҧҴ/ҌӤү҉ҬҹӆүҬҴҥ

ҬҴңҴҥҘҝҥҲңҩҧҞҧ̓ ӋҴҬҳӆ҉ҿҧҲ̓ӋҴқҩҕ ӥ҄үңһҧҖӥҩҤ̓ ҩҴңҾҥӅҩҬһ҉

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.2 ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨVS ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ
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Microcontroller (MCU)

҆ҹү...҆үңҠҶҩҾҗүҥӨ҄қҴҖҾҧӅ҃ҾҙӤҴҌҶҝӂүҍҷ

қҶҤңӁҌӥӁқ҉Ҵқ̓ ҩҜ̓ ҺңҾ҆ҥҹӆү҉Ҋҳ҃ҥ҃ҧ

ҢҴҤӁқҌҶҝӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨ
ңҷӀ҆ҥ҉ҬҥӥҴ҉Ҿҭңҹүқ҆үңҠҶҩҾҗүҥӨ

ӀҖҤҝҥҲ҃үҜҖӥҩҤ 
1 ) ҭқӤҩҤҝҥҲңҩҧҞҧ 
2) ҭқӤҩҤ҆ҩҴңҊӋҴ 
3) ҭқӤҩҤҥҳҜ/ ҬӤ҉҄ ӥүңһҧ

җҳҩүҤӤҴ҉ҾҌӤқ ҥҲҜҜ҄ҳҜҾ҆ҧҹӆүқ҄ү҉ҥҘҤқҗӨ
ҙҷӆ҆ҩҜ҆ҺңӀҖҤ҃ҧӤү҉ MCU (microcontroller)

қҶҤҴң҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ (MCU)

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.2 ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨVS ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ
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҆ҹү...҆үңҠҶҩҾҗүҥӨ҄қҴҖҾҧӅ҃ҾҙӤҴҌҶҝӂүҍҷ҆ҹү...ҭқӤҩҤҝҥҲңҩҧҞҧ҃ҧҴ҉

҆ҹү...CPU ҆ҹү...CPU + memory + I/O = computer

ҥһҝҍӥҴҤңҹү ̓ҹү CPU
...CPU : Z-80

ҥһҝ҄ҩҴңҹү ҆ҹү MCU
...microcontroller : AT 89 C51

Microcontroller (MCU)Microprocessor (CPU)

҆ҩҴңҿҗ҃җӤҴ҉

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ ҥҥңӂңӀ̓ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.2 ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨVS ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ
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Microcontroller (MCU)

ңҷ ROM/ RAM ҢҴҤӁқҌҶҝ

Microprocessor (CPU)

ӂңӤңҷ ROM/ RAM ҢҴҤӁқҌҶҝ
ңҷҾҠҷҤ҉ CPU ңҷCPU+ memory+ I/O үҤһӤӁқҌҶҝҾҖҷҤҩ҃ ҳқ

Pentium (Intel) 8051 (Intel)
PowerPC ( Motorolla ) 68 HC08 (Motorolla )
Spark (SUN) AVR (Atmel)
Z80 (Zilog ) Z8 (Zilog )

PIC (Microchip)
ARM (Advance RISC Machine)

җҳҩүҤӤҴ҉

Ҵ҃ҥӁҌӥ҉Ҵқ Desktop/ laptop/

workstations/ Server/
TV remote control/ video games/
Robot/

General Purpose Specific Purpose

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.2 ӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨVS ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ
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1.3җҥҲ҃һҧ҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨҿҧҲ҆ҩҴңҿҗ҃җӤҴ҉

Microcontroller Families

҆ҹү...ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ ҙҷӆҞҧҶҗҊҴ҃ҭҧҴ҃ҭҧҴҤ

ҜҥҶҫҳҙҞһӥҞҧҶҗҌҶҝҌҳӮққӋҴӁқҤҺӀҥҝ ҾүҾҌҷҤ ҿҧҲүҾңҥҶ҃Ҵ

҆ҩҴңҿҗ҃җӤҴ҉

ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ

ҥү҉ҥҳҜ҃ҴҥӁҌӥҾ̓ҥҹү҄ӤҴҤ

ҥү҉ҥҳҜ҃ҴҥҾҌҹӆүңҗӤү

ҥү҉ҥҳҜ҆ҩҴңқҶҥҢҳҤ

Ҿқӥқ҆ҺңүҺҝ҃ҥҕӨ҃ӋҴҧҳ҉

ҥү҉ҥҳҜҥҲҜҜҬҳңҞҳҬ

ҌӤү҉ҙҴ҉ҬҹӆүҬҴҥ

ҩ̓Ҵңҿҗ҃ җӤҴ҉҄ ҸӮқ҃ ҳҜ market strategy plan ҄ү҉ҜҥҶҫҳҙҞһӥҞҧҶҗ

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 
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Microcontroller Families

҆ҹү...җҥҲ҃һҧӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ (MCU) ҙҷӆҜҥҶҫҳҙҞһӥҞҧҶҗҙҳӆҩӀҧ҃
җӤҴ҉үӥҴ҉үҶ҉ҿҧҲӁҌӥҾҙ̓ ӀқӀҧҤҷ҃ҴҥҞҧҶҗ ңҷ 4 җҥҲ҃һҧҭҧҳ҃
ӂҖӥҿ҃Ӥ...1) MCS-51     

҆ҩҴңҿҗ҃җӤҴ҉

MCS-51 : 
MiCrocontrollerS -51

89 S52
89 S51
89 C52
89 C51
89 V51
éé..

PIC: 
Peripheral Interface 
Controller

PIC10 Fxx
PIC12 Fxx
PIC16 Fxx
éééé

AVR: 
Alf and Vegard's
RISC processor

ATmega 8
ATmega 16
ATmega 32
(ATtiny / 
ATmega / 
Atxmega )

ARM: 
Advanced RISC 
Machine 

ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ

ҥү҉ҥҳҜ҃ҴҥӁҌӥҾ̓ҥҹү҄ӤҴҤ

ҥү҉ҥҳҜ҃ҴҥҾҌҹӆүңҗӤү

ҥү҉ҥҳҜ҆ҩҴңқҶҥҢҳҤ

Ҿқӥқ҆ҺңүҺҝ҃ҥҕӨ҃ӋҴҧҳ҉

ҥү҉ҥҳҜҥҲҜҜҬҳңҞҳҬ

Ҿқӥқ҆ҩҴңҝҧүҖҢҳҤ

ҌӤү҉ҙҴ҉ҬҹӆүҬҴҥ

21

4) ARM3) AVR2) PIC

LPC2148 
ARM Cortex -M0 
ARM Cortex -M1
ARM Cortex -M2
ééé.
ARM Cortex -M6
ARM Cortex -M7

MCS-51 : 
MiCrocontrollerS -51

89 S52
89 S51
89 C52
89 C51
89 V51
éé..

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.3җҥҲ҃һҧ҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨҿҧҲ҆ҩҴңҿҗ҃җӤҴ҉
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҆ҩҴңҿҗ҃җӤҴ҉

ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ

ҥү҉ҥҳҜ҃ҴҥӁҌӥҾ̓ҥҹү҄ӤҴҤ

ҥү҉ҥҳҜ҃ҴҥҾҌҹӆүңҗӤү

ҥү҉ҥҳҜ҆ҩҴңқҶҥҢҳҤ

Ҿқӥқ҆ҺңүҺҝ҃ҥҕӨ҃ӋҴҧҳ҉

ҥү҉ҥҳҜҥҲҜҜҬҳңҞҳҬ

Ҿқӥқ҆ҩҴңҝҧүҖҢҳҤ

RISC

ҙҷӆңҴ: https://www.technobyte.org/difference -between -risc -and -cisc/

CISC
Reduced Instruction Set Computing Complex  Instruction Set Computing

ҌҺҖ̓ӋҴҬҳӆ҉҄қҴҖҾҧӅ҃҃ҩӤҴҿҧҲҊӋҴқҩққӥүҤ҃ҩӤҴҌҺҖ̓ӋҴҬҳӆ҉ңҴ҃ ҩ҃ӤҴҿҧҲҍҳҜҍӥүқ҃ҩӤҴ

ңҷ̓ӋҴҬҳӆ҉Ҿ҃ҷӆҤҩ҃ҳҜ addressing mode қӥүҤ҃ҩӤҴңҷ̓ӋҴҬҳӆ҉Ҿ҃ҷӆҤҩ҃ҳҜ addressing mode ңҴ҃ҩ҃ӤҴ

қ҄ҴҖ̓ӋҴҬҳӆ҉̓҉ҙҷӆ (32 ҜҶҗ) ӁҌӥ 1 m/c cycle қ҄ҴҖ̓ӋҴҬҳӆ҉ӁҌӥ 2-10 m/c cycle

ҬңҥҥҘқҲ҃ҴҥҙӋҴ҉ҴқҾқӥқҙҷӆ..ҍүҡҗӨҿҩҥӨҬңҥҥҘқҲ҃ҴҥҙӋҴ҉ҴқҾқӥқҙҷӆ..ҰҴҥӨҖҿҩҥӨ

ҰҴҥӨҖҿҩҥӨӂңӤҍҳҜҍӥүқ җӥқҙҺқ҃ҴҥҞҧҶҗӂңӤҬһ҉ ҰҴҥӨҖҿҩҥӨҍҳҜҍӥүқ җӥқҙҺқ҃ҴҥҞҧҶҗҬһ҉҃ҩӤҴ

ӁҌӥҠҧҳ҉҉ҴқӂҡҡӥҴӂңӤҬһ҉ ӁҌӥҠҧҳ҉҉ҴқӂҡҡӥҴҬһ҉
Ҵ҃ҥҙӋҴ҉ҴқҗӤүҾқҹӆү҉үҴҊӁҌӥ҃ҥҲҜҩқ pipelining Ҵ҃ҥҙӋҴ҉ҴқҗӤүҾқҹӆү҉ӁҌӥpipeliningӂңӤӂҖӥ

Ҵ҃ҥҝҥҳҜ̓ҩҴңҾҥӅҩӁҭӥҬһ҉҄ҸӇқӁҌӥҌҶҝҊӋҴқҩқңҴ҃       Ҵ҃ҥҝҥҳҜ̓ҩҴңҾҥӅҩӁҭӥҬһ҉҄ҸӇқӁҌӥҌҶҝқӥүҤ҃ҩӤҴ      

җҳҩүҤӤҴ҉ҌҶҝ: PIC & ARM җҳҩүҤӤҴ҉ҌҶҝ: x86 & 8051

җҳҩүҤӤҴ҉҃ҴҥӁҌӥ҉Ҵқ: Smartphones, PDAs җҳҩүҤӤҴ҉҃ҴҥӁҌӥ҉Ҵқ: Security systems, 
Home automation.

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.3җҥҲ҃һҧ҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨҿҧҲ҆ҩҴңҿҗ҃җӤҴ҉
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Microcontroller Families

8051 Microcontroller:
Bus width: 8-bit for standard core
Communication Protocols: UART, USART,SPI,I2C
Speed: 12 Clock/instruction cycle
Memory: ROM, SRAM, FLASH
ISA: CLSC
Memory Architecture: Von Neumann architecture
Power Consumption: Average
Families: 8051 variants
Popular Microcontrollers: AT89C51, P89v51, etc.

҆ҩҴңҿҗ҃җӤҴ҉

ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ

ҥү҉ҥҳҜ҃ҴҥӁҌӥҾ̓ҥҹү҄ӤҴҤ

ҥү҉ҥҳҜ҃ҴҥҾҌҹӆүңҗӤү

ҥү҉ҥҳҜ҆ҩҴңқҶҥҢҳҤ

Ҿқӥқ҆ҺңүҺҝ҃ҥҕӨ҃ӋҴҧҳ҉

ҥү҉ҥҳҜҥҲҜҜҬҳңҞҳҬ

Ҿқӥқ҆ҩҴңҝҧүҖҢҳҤ

............҄қҴҖҜҳҬ : 8 ҜҶҗ

..ҌӤү҉ҬҹӆүҬҴҥ: UART/ USART/ SPI/ I 2C

............҆ҩҴңҾҥӅҩ: 1 Ӌ̓ҴҬҳӆ҉/12 clk.
..ҌқҶҖҭқӤҩҤҊӋҴ : ROM, SRAM/Flash

..җҥҲ҃һҧ: 8051

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.3җҥҲ҃һҧ҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨҿҧҲ҆ҩҴңҿҗ҃җӤҴ҉
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҆ҩҴңҿҗ҃җӤҴ҉

ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ

ҥү҉ҥҳҜ҃ҴҥӁҌӥҾ̓ҥҹү҄ӤҴҤ

ҥү҉ҥҳҜ҃ҴҥҾҌҹӆүңҗӤү

ҥү҉ҥҳҜ҆ҩҴңқҶҥҢҳҤ

Ҿқӥқ҆ҺңүҺҝ҃ҥҕӨ҃ӋҴҧҳ҉

ҥү҉ҥҳҜҥҲҜҜҬҳңҞҳҬ

Ҿқӥқ҆ҩҴңҝҧүҖҢҳҤ

PIC Microcontroller:
Bus width: 8/16/32-bit
Communication Protocols: PIC, UART, USART, LIN, CAN, Ethernet, SPI, I2S

Speed: 4 Clock/instruction cycle
Memory: SRAM, FLASH
ISA: Some feature of RISC
Memory Architecture: Harvard architecture
Power Consumption: Low
Families: PIC16,PIC17, PIC18, PIC24, PIC32
Popular Microcontrollers: PIC18fXX8, PIC16f88X, PIC32MXX

............҄қҴҖҜҳҬ : 8/ 16 / 32 ҜҶҗ

..ҌӤү҉ҬҹӆүҬҴҥ: PIC/UART/LIN/Ethernet/SPI

............҆ҩҴңҾҥӅҩ: 1 Ӌ̓ҴҬҳӆ҉/4 clk.

......ҌқҶҖҭқӤҩҤҊӋҴ : SRAM/Flash

..җҥҲ҃һҧ: PIC

Microcontroller Families

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.3җҥҲ҃һҧ҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨҿҧҲ҆ҩҴңҿҗ҃җӤҴ҉
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҆ҩҴңҿҗ҃җӤҴ҉

ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ

ҥү҉ҥҳҜ҃ҴҥӁҌӥҾ̓ҥҹү҄ӤҴҤ

ҥү҉ҥҳҜ҃ҴҥҾҌҹӆүңҗӤү

ҥү҉ҥҳҜ҆ҩҴңқҶҥҢҳҤ

Ҿқӥқ҆ҺңүҺҝ҃ҥҕӨ҃ӋҴҧҳ҉

ҥү҉ҥҳҜҥҲҜҜҬҳңҞҳҬ

Ҿқӥқ҆ҩҴңҝҧүҖҢҳҤ

AVR Microcontroller:
Bus width: 8/32-bit
Communication Protocols: UART, USART, SPI, I2C, (special purpose 
AVR support CAN, USB, Ethernet)
Speed: 1 clock/ instruction cycle
Memory: Flash, SRAM, EEPROM
ISA: RISC
Memory Architecture: Modified
Power Consumption: Low
Families: Tiny, Atmega, Xmega, special purpose AVR
Popular Microcontrollers: Atmega8, 16, 32, Arduino Community

............҄қҴҖҜҳҬ : 8/ 32 ҜҶҗ

..ҌӤү҉ҬҹӆүҬҴҥ: UART/ SPI/ I 2C/ USB/ Ethernet

............҆ҩҴңҾҥӅҩ: 1 Ӌ̓ҴҬҳӆ҉/1 clk.

ҭқӤҩҤҊӋҴ : Flash/SRAM E 2PROM

..җҥҲ҃һҧ: AVR

Microcontroller Families

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.3җҥҲ҃һҧ҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨҿҧҲ҆ҩҴңҿҗ҃җӤҴ҉
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Microcontroller Families

҆ҩҴңҿҗ҃җӤҴ҉

ҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ

ҥү҉ҥҳҜ҃ҴҥӁҌӥҾ̓ҥҹү҄ӤҴҤ

ҥү҉ҥҳҜ҃ҴҥҾҌҹӆүңҗӤү

ҥү҉ҥҳҜ҆ҩҴңқҶҥҢҳҤ

Ҿқӥқ҆ҺңүҺҝ҃ҥҕӨ҃ӋҴҧҳ҉

ҥү҉ҥҳҜҥҲҜҜҬҳңҞҳҬ

Ҿқӥқ҆ҩҴңҝҧүҖҢҳҤ

ARM Microcontroller:
Bus width: 32-bit mostly also available in 64-bit
Communication Protocols: UART, USART, LIN, I2C, SPI, CAN, USB, 
Ethernet, I 2S, DSP, SAI (serial audio interface), IrDA
Speed: 1 clock/ instruction cycle
Memory: Flash, SDRAM, EEPROM
ISA: RISC
Memory Architecture: Modified Harvard architecture
Power Consumption: Low
Families: ARMv4,5,6,7 and seri2es
Popular Microcontrollers: LPC2148, ARM Cortex-M0 to ARM Cortex-
M7, etc.

...ҌӤү҉ҬҹӆүҬҴҥ: UART/ SPI/ I 2C/ USB/ IrDA

...҄қҴҖҜҳҬ : 32 ҜҶҗ

............҆ҩҴңҾҥӅҩ: 1 Ӌ̓ҴҬҳӆ҉/1 clk.
ҭқӤҩҤҊӋҴ : Flash/SDRAM E 2PROM

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.3җҥҲ҃һҧ҄ү҉ӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨҿҧҲ҆ҩҴңҿҗ҃җӤҴ҉
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1.4 ҢҴҫҴҙҷӆӁҌӥӁқ҃ ҴҥҠҳҔқҴӀҝҥҿ҃ҥң҆ҩҜ҆Һң

҆ҹү...ҬҹӆүҢҴҫҴҙҷӆңқҺҫҤӨҾҥҴ ӁҌӥҾҠҹӆүҬҹӆүҬҴҥҥҳҜ-ҬӤ҉ ҄ ӥүңһҧ-̓ӋҴҬҳӆ҉ 
...ҥҲҭҩӤҴ҉ҌҶҝ MCU ҃ҳҜүҺҝ҃ҥҕӨҥҴҤҥүҜӁқ҉ҴқҾҋҠҴҲҾҊҴҲҊ҉ 
...ҾҌӤқ ҃Ҵҥ̓ҩҜ̓ Һң҃ ҴҥҗҶҖ-ҖҳҜ҄ү҉ӂҡ ҿҬ҉ҬҩӤҴ҉/
......҃Ҵҥ҆ҩҜ҆Һң҃ҴҥҭңҺқ-ҭҤҺҖҭңҺқ҄ү҉ңүҾҗүҥӨ           

......Ҵ҃ҥҙӋҴ҉Ҵқ҄ ү҉үҺҝ҃ ҥҕӨҿҜҜҩҳҐҊҳ҃ҥ ҾҌӤқ ӂҡҊҥҴҊҥ/ ӂҡҝҥҲҖҳҜ 

......Ҵ҃ҥҙӋҴ҉Ҵқ҄ ү҉үҺҝ҃ ҥҕӨҿҜҜңҷҾ҉ҹӆүқӂ҄ ҾҌӤқ ҧҶҡҗӨ (elevator )

......ҬҴҤҠҴқҧӋҴҾҧҷҤ҉ (conveyor ) 

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 
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ҢҴҫҴҙҷӆӁҌӥӁқ҃ ҴҥҠҳҔқҴӀҝҥҿ҃ҥң҆ҩҜ҆ҺңүҺҝ҃ҥҕӨ
(ҢҴҫҴҥҲҖҳҜҬһ҉-ҢҴҫҴҿүҬҿҍңҜҧҷӇ-ҢҴҫҴҾ҆ҥҹӆү҉) 
ҜқҌҶҝӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ 

ҢҴҫҴҥҲҖҳҜҬһ҉

ҢҴҫҴҿүҬҿҍңҜҧҷӮ

ҢҴҫҴҾ҆ҥҹӆү҉

җҳҩүҤӤҴ҉ҢҴҫҴҾ҆ҥҹӆү҉

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.4 ҢҴҫҴҙҷӆӁҌӥӁқ҃ ҴҥҠҳҔқҴӀҝҥҿ҃ ҥң̓ ҩҜ̓ Һң
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ҢҴҫҴҥҲҖҳҜҬһ҉

ҢҴҫҴҿүҬҿҍңҜҧҷӮ

ҢҴҫҴҾ҆ҥҹӆү҉

җҳҩүҤӤҴ҉ҢҴҫҴҿүҬҿҍңҜҧҷӮ

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

1.4 ҢҴҫҴҙҷӆӁҌӥӁқ҃ ҴҥҠҳҔқҴӀҝҥҿ҃ ҥң̓ ҩҜ̓ Һң

ҢҴҫҴҙҷӆӁҌӥӁқ҃ ҴҥҠҳҔқҴӀҝҥҿ҃ҥң҆ҩҜ҆ҺңүҺҝ҃ҥҕӨ
(ҢҴҫҴҥҲҖҳҜҬһ҉-ҢҴҫҴҿүҬҿҍңҜҧҷӇ-ҢҴҫҴҾ҆ҥҹӆү҉) 
ҜқҌҶҝӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ 
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ҢҴҫҴҥҲҖҳҜҬһ҉

ҢҴҫҴҿүҬҿҍңҜҧҷӮ

ҢҴҫҴҾ҆ҥҹӆү҉

җҳҩүҤӤҴ҉ҢҴҫҴҍҷ

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 

ҢҴҫҴҙҷӆӁҌӥӁқ҃ ҴҥҠҳҔқҴӀҝҥҿ҃ҥң҆ҩҜ҆ҺңүҺҝ҃ҥҕӨ
(ҢҴҫҴҥҲҖҳҜҬһ҉-ҢҴҫҴҿүҬҿҍңҜҧҷӇ-ҢҴҫҴҾ҆ҥҹӆү҉) 
ҜқҌҶҝӂңӀ҆ҥ҆үқӀҙҥҧҾҧүҥӨ 

1.4 ҢҴҫҴҙҷӆӁҌӥӁқ҃ ҴҥҠҳҔқҴӀҝҥҿ҃ ҥң̓ ҩҜ̓ Һң
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҄ҳӮқҙҷӆ 5
recheck 

redo

҄ҳӮқҙҷӆ 4
uploadHex . File
C2Hex.complier

҄ҳӮқҙҷӆ 3
ҠҳҔқҴҍүҡҗӨҿҩҥӨ

C-editor

҄ҳӮқҙҷӆ 2
ҝҥҲ҃үҜҩ҉Ҋҥ

circuit asseembly
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1.5 ҃ҴҥҠҳҔқҴҰҴҥӨҖҿҩҥӨҿҧҲҍүҡҗӨҿҩҥӨҜқ MCU

҄ҳӮқҙҷӆ 1
үү҃ҿҜҜҩ҉Ҋҥ
circuit design

Upload 
Hex.file

ҠҳҔқҴ
ҍүҡҗӨҿҩҥӨ
C-editor

Ҝҙҙҷӆ 1 ҬҘҴҝҳҗҤ҃ҥҥңӂңӀ҆ҥӀҠҥҾҍҬҾҍүҥӨҿҧҲӂңӀ̓ҥ̓үқӀҙҥҧҾҧүҥӨҠҹӮқҒҴқ 


