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ǺȅǮǚǽ ȅǵȋǳɝȅǾǢȄ 

ȭǩȋǵȅǼǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ ǵǔ ǘǚȅǵǬ ȭǢȄǮ 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ 

 

 

ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

 

ș SICIP -LE -IEL -01-G 

 

ǢǺɝȋ́ȋʔ ȭǶǾȄǤǱ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ (ǠǞǘǧǞȀ) 

ǖԑǾȆǽǵ ʙȋȓȄǤ ǢǼȄ 

 

Șȡ ǥ̀Ȅ 

Ț SICIP -LE -IEL -02-G ǖǶȄȋǼǬ ǘǵ Ǟ ȭȀǽǷ-ȅǮȋǼȋʮǮ ǬȆǺ Șȡ ǥ̀Ȅ 

 

 

ȭȀʮǼ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ ǵǔ 

 

ǘǚȅǵǬ ȭǢȄǮ 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ 

 

ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

 

ș SICIP -LE -IEL -01-S ǞǶǽȄǘ ʈȆǵ ʙȄȅʮȋȀȀ șȠ ǥ̀Ȅ 

 

ǖʹȋǶǾǵ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ ǵǔ 

 

ǘǚȅǵǬ ȭǢȄǮ 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ 

 

ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

 

ș SICIP -LE -IEL -01-O 
ǞǶǽȄǘ ȭǸȅȀǢ ǢǵȋȀ̒ ǖǷ ǘȋǽǢȅʏǢȄǽ Ǟ  ̃

ǘȋǽǢʏȅǵʺ 
ȝȜ ǥ̀Ȅ 

Ț SICIP -LE -IEL -02-O 
ǘǚȀ ǘʹǘǶȋǺ̀ Ǟ  ̃ȅǺȀȄȅǼǔ ȅǮǹȄǘȋȀȀ ǘǵ ȅǳ 

ǠȓȄǢɝȋ̘Ȁ 
țȞ ǥ̀Ȅ 

ț SICIP -LE -IEL -03-O 
ǞȋȀǺȅ̡ ǘȋǽǢʏȅǵǢ Ǣȋ̩Ȅȋǵ̀ Ǡǵ 

ǳȄ ȅǶȅȀȅǸ 
ȝȜ ǥ̀Ȅ 

Ȝ SICIP -LE -IEL -04 -O ȀȄȅǹɝȀ Ǘ̖ȅǽȋȓȋ̑Ȁ Ǟ  ̃ȭʙȄǮȄʮȀ. ȡȘ ǥ̀Ȅ 

ȝ SICIP -LE -IEL -05-O ǞǶǽȄǘ ȅǶǞǽȅȀ ȭǸȅȀʺ ǘǵ ǘ̃Ȅȅ͖ȓȄǽ Ǣȋ˿Ȅǽ Ȝȝ ǥ̀Ȅ 

Ȟ SICIP -LE -IEL -06-O ȀȄȅǹɝȀ ǘ̃Ȅȅ͖ȓȄǽ ȭʙȄǮȄʮȀ Ǟ  ̃ȅȀȋ͗ǺȀ Ȝȝ ǥ̀Ȅ 

  ȭǺȄǬ= țȚȜ ǥ̀Ȅ 
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ǺȅǮǚǽ-ș:  Ǟ̘Ȅǘ ȭǸȅȀǢ ǢǵȋȀ̒ ǖǷ ǘȋǽǢȅʏǢʅȄǽ ǖʅȄ̃ ǘȋǽǢʏȅǵʺ 

 

ǘǚȅǵǬ ȭǢȄǮ: SICIP -LE -IET -01-0                      ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ: ȝȜ ǥ̀Ȅ 

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰ: 

Ǟǘ ǺȅǮǚȋǽ ȭǺȐȅǽǢ ȮǸԋʅȅǱǢ ǞǸǔ ǘȋǽǢʏȅǵʺ ǞǼ ǴȄǼǰȄ ȀǵȄʱ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ 

ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ ǞȋǱ ȅǸȋǾǿ ǹȄȋǸ ȭǺȐȅǽǢ ȅǸԋʅִ ǴȄǼǰȄʨ ȭǸȄǪȄ, ȭǺȐȅǽǢ ǘȋǽǢʏȅǵʺ ǚǶȄǳȄǵͼȅǽ ȀǵȄʱ ǢǼȄ, 

ʏȄ̑ǷǼǺȄȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ȭǸȄǪȄ ǞǸǔ ǢǺ ǾȅʱǼ ǱȄǼͼȅǽ ȀǵȄʱ ǢǼȄǼ ǢȄǩͼȅǽ ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ 

 

ȅǾǣǵǷǽ (Learning Outcomes ):  Ǟǘ ǺȅǮǚǽ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵȋ̦Ǽ ȅǸǿȓͼȋǽȄ ȅǾǣȋǱ ǶȄǼȋǸ- 

1. ǶǳȄǲɝ Ȁ̩ ȋǢɝ ȭǺȐȅǽǢ ǴȄǼǰȄ ǽȄǹ ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ ǞǼ ʙǢȄǼȋǹǳ ֓ǪȋǱ ǶȄǼȋǸǑ  

2. ǸȄ͚Ǹ ǚǶǢǼǰ ȭǳȋǣ ǶȅǼǸȄȁȆ (Conductor ), ǖǶȅǼǸȄȁȆ (Insulator ) ǞǸǔ ǖǴɝǶȅǼǸȄȁȆ 

(Semiconductor ) ȀǵȄʱ ǢǼȋǱ ǶȄǼȋǸ Ǒ 

3. ǺȄȅ̵ȅǺǬȄǼ ǸȄ Ǣȅ̀ȅǵǚʨ ȭǬ͗ȄǼ ϤǸȁȄǼ ǢȋǼ ȅǸȅǹ̏ ǶǳȄȋǲɝǼ ǶȅǼǸȄȅȁǱȄ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸ Ǒ 

4. ȅǸԋʅȋǱǼ ȭǺȐȅǽǢ ǴȄǼǰȄ, ǢȄȋǼ̀, ȭǹȄȋ̵ǩ ǞǸǔ ȭǼȅǩ͗ʅȄȋ̑Ǽ Ǻȋϡ Ȁ̩ Ǣɝ (ǠȁȋǺǼ ֨ʔ) ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ  

5. ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ (ǞȅȀ) ȅȀȋ͗ȋǺ ȅʚȋǢȄȋȓȅ̑Ǽ ǴȄǼǰȄ ǽȄǹ ǢǼȋǸ Ǒ 

6. ȭǺȐȅǽǢ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶ ǞǸǔ ǶȅǼǺȄǶǢ ǻȋ̆Ǽ ϤǸȁȄǼ Ȁ̩ ȋǢɝ ǩȄǵȋǱ ǶȄǼȋǸ Ǒ 

7. ǱȄǼ Ǡ ȭǢǸǽ ǞǸǔ ǞȋǳǼ ʙǢȄǼȋǹǳ, ǩȋȓȅ̀ǔ Ƕ˸ȅǱ ǞǸǔ ǢȄǽȄǼ ȭǢȄǮ Ȁ̩ ȋǢɝ ǩȄǵȋǱ ǶȄǼȋǸ Ǒ 

8. ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵȀ֚ȁ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ ǞȋǳǼ ǢȄǻɝǢȄȅǼǱȄ Ǡ ʙȋȓȄǤ ϤȄϚȄ 

ǢǼȋǱ ǶȄǼȋǸ Ǒ 

9. ǖʅȄȅʮǹ Ǡ ϣȄȅȀǹ Ǣȋ̩Ȅȋǵȋ̀Ǽ Ǻȋϡ ǶȄǲɝǢʅ ǞǸǔ ȭȀȅǺǢ̃ȄʮǼ Ǡ ȭǮȄȅǶǔ ʙȅʆȓȄǼ ͼξΖ ǸǰɝǵȄ ǢǼȋǱ ǶȄǼȋǸǑ  

 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria) : ȅǾʹȄǲͫȋǳǼ ǳʹǱȄ ֚ ϨȄȓȋǵǼ ǩϢ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ǻȄǧȄǘ ǢǼȄ 

ȁȋǸ- 

 

1. ȅǸԋʅȋǱǼ ȭǺȐȅǽǢ ǴȄǼǰȄ: ȅǸԋʅȋǱǼ ȭǺȐȅǽǢ ǴȄǼǰȄͼȅǽ ȀʪǢǹȄȋǸ ȭǸȄǪȄ ǞǸǔ ϤȄϚȄ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ Ǒ 

2. ǼȄȅǾͼȋǽȄǼ Ȁ̩ Ǣɝ: ǢȄȋǼ̀, ȭǹȄȋ̵ǩ ǞǸǔ ȭǼȅǩ͗ʅȄȋ̑Ǽ Ǻȋϡ ǶȄǼ͟ȅǼǢ Ȁ̩ Ǣɝ ȀʪǢǹȄȋǸ ϖȆӜǱ ȁȋȓȋǨ ȅǢ 

ǵȄ Ǒ 

3. ǞȅȀ ȅȀȋ͗Ǻ: ǞȅȀ ȅȀȋ͗ȋǺ ȅʚȋǢȄȋȓȅ̑Ǽ ǴȄǼǰȄ ϤȄϚȄ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ Ǒ 

4. ǘȋǽǢʏȅǵǢ ǚǶȄǳȄǵ: ǮȄȋȓȄǮ, ʏȄǵȅǩ͗Ǽ (NPN Ǡ PNP ), ǢʅȄǶȄȅȀǬȄǼ ǞǸǔ ȭǼȅǩ͗Ǽ ǱȄȋǳǼ ȮǸȅǾ͊ʅ Ǡ ǺȄǵ 

ǖԑǻȄȓȆ ȀʪǢǹȄȋǸ ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ Ǒ 

5. ʏȄ̑ǷǼǺȄǼ: ʏȄ̑ǷǼǺȄȋǼǼ ǢȄǻɝʙǰȄǽȆ, ʙǢȄǼȋǹǳ (ȭ͗Ƕ-ǗǶ Ǡ ȭ͗Ƕ-ǮȄǚǵ) ǞǸǔ ǞǼ ʙȄǘǺȄȅǼ Ǡ ȭǤȐǰ 

ǚǘȅ̃ǔͼȋǽȄ ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ Ǒ 

6. ǘ̃Ȅȅ͖ȓȄǽ ȭǢǸǽ: ȅǾ̼ȋʹȋʔ ϤǸϘǱ ȭǢǸǽͼȋǽȄ ȀʪǢǹȄȋǸ ȭʠǰȆǸ˸ Ǡ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ Ǒ 

7. ǻȄȅ̆Ǣ ǶǼȆʹȄ: ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȀȄȅǢɝȋǬǼ Ǣȅ̀ȅǵǚʨ, ȭǹȄȋ̵ǩ Ǡ ȭǼȅǩ͗ʅȄ̑ ȀʪǢǹȄȋǸ ǶȅǼǺȄǶ ǢǼȄ 

ȁȋȓȋǨ ȅǢ ǵȄ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.ș:  Ǣ̃ȄʮǼ, ȭȀȅǺǢ̃ȄʮǼ ǞǸǔ ǘǵ֧ȋǽǬǼ 

 

ȅǾǣǵǷǽ-ș.ș: Ǣ̃ȄʮǼ, ȭȀȅǺǢ̃ȄʮǼ ǞǸǔ ǘǵ֧ȋǽǬǼ ȀǵȄʱ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ȅǾǣǵ ǚȋ˶ϩ: 

 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǶǳȄǲɝ Ȁ̩ ȋǢɝ ȭǺȐȅǽǢ ǴȄǼǰȄ ǽȄǹ ǢǼȋǸǑ  

2. ǶȅǼǸȄȁȆ (Conductor ), ǖǶȅǼǸȄȁȆ (Insulator ) ǖǴɝǶȅǼǸȄȁȆ (Semiconductor ) Ǻȋϡ ǶȄǲɝǢʅ ֓ǩȋǱ 

ǶȄǼȋǸǑ  

3. ǸȄ͚Ǹ ǚǶǢǼǰ ȭǳȋǣ ǶȅǼǸȄȁȆ, ǖǴɝǶȅǼǸȄȁȆ ǞǸǔ ǖǶȅǼǸȄȁȆ ȀǵȄʱ ǢǼȋǸǑ 

4. ǺȄȅ̵ȅǺǬȄǼ ǸȄ Ǣȅ̀ȅǵǚʨ ȭǬ͗ȄǼ ϤǸȁȄǼ ǢȋǼ ǞȋǳǼ ǶȅǼǸȄȅȁǱȄ ǶǼȆʹȄ ǢǼȋǸǑ 

 

ǶǳȄǲɝ Ȁ̩ ȋǢɝ ȭǺȐȅǽǢ ǴȄǼǰȄǕ  

 

ǶǳȄǲɝ (Matter)  ȁȋǽȄ ǞǺǵ ȀǸ ȅǢӫ ǻȄǼ ǹǼ (mass) ǗȋǨ ǞǸǔ ͛ Ȅǵ ǳǣǽ ǢȋǼǑ Ȁȁǩ ǹȄǿȄȓ Ǹǽȋǽ, ǻȄ ǗǺǼȄ ȭǳǣȋǱ 

ǶȄǘ, ӫǓȋǱ ǶȄȅǼ, ǞǸǔ ǻȄǼ Ǡǩǵ ǗȋǨ ȭȀͼȋǽȄǘ ǶǳȄǲɝǑ ȭǻǺǵ ǶȄȅǵ, ǸȄǱȄȀ, ǶȄǲǼ ǘǱʅȄȅǳǑ ȅǸԋʅִ ǶȅǼǸȁǵ ʹǺǱȄ ֚ǽǱ 

ǶǳȄȋǲɝǼ ǶǼǺȄԂǼ ȭǾǿ ǢʹǶȋǲ ǲȄǢȄ ǘȋǽǢʏǵ ȀǔϚȄǼ ǠǶǼ ȅǵǹɝǼ ǢȋǼǑ ȅǸԋʅִ ǶȅǼǸȁȋǵǼ ʹǺǱȄǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ 

ǶǳȄǲɝȋǢ ʙǴȄǵǱ ȅǱǵ ǹȄȋǤ ǹȄǤ ǢǼȄ ǻȄȓǑ 

 

¶ ǶȅǼǸȄȁȆ (Conductor)  

¶ ǖǶȅǼǸȄȁȆ (Insulator)  

¶ ǖǴɝǶȅǼǸȄȁȆ (Semiconductor)  

 

ǶȅǼǸȄȁȆ (Conductor ) 

ȭǻȀǸ ǶǳȄȋǲɝǼ Ǻϡ ȅǳȋȓ ӝǸ Ȁȁȋǩǘ ȅǸԋʅִ ǧǽȄǧǽ ǢǼȋǱ ǶȄȋǼ, ǱȄȋǢ ǶȅǼǸȄȁȆ ǸȋǽǑ ǞȋǳǼ ǶǼǺȄԂǼ ȭǾǿ ǢʹǶȋǲ 

ȀȄǴȄǼǰǱ ș ȭǲȋǢ țʨ ֙  ɦǘȋǽǢʏǵ (Free Electrons ) ǲȄȋǢ, ǻȄ ȅǸԋʅִ Ǹȁȋǵ ȀȄȁȄϦ ǢȋǼǑ ǞȋǳǼ ȭǼȄǴ 

(Resistance ) ӝǸ ǢǺ ȁȓǑ ȭǻǺǵ ȭȀȄǵȄ, οǶȄ, ǱȄǺȄ (Copper ), ǖʅȄ֟ȅǺȅǵȓȄǺ (Aluminum ) ǘǱʅȄȅǳǑ 

 

ǖǶȅǼǸȄȁȆ (Insulator ) 

ȭǻȀǸ ǶǳȄȋǲɝǼ Ǻϡ ȅǳȋȓ ȭǢȄȋǵȄǹȄȋǸǘ ȅǸԋʅִ ǧǽȄǧǽ ǢǼȋǱ ǶȄȋǼ ǵȄ, ǱȄȋǢ ǖǶȅǼǸȄȁȆ ǸȋǽǑ ǞȋǳǼ ǶǼǺȄԂǼ ȭǾǿ 

ǢʹǶȋǲǼ ǘȋǽǢʏǵͼȋǽȄ ӝǸ ǾʱǹȄȋǸ ǗǸ˸ ǲȄȋǢ, Ƿȋǽ ȭǢȄȋǵȄ ֙  ɦǘȋǽǢʏǵ ǲȄȋǢ ǵȄǑ ǞȋǳǼ ȭǼȄǴ (Resistance ) 

ǖǱʅ̇ ȭǸȅǾ ǱȄǘ Ǟʨ ǾǢ ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ǸсǧȄȓ Ǒ Ǟʨ ȀȄȅǢɝȋǬǼ ȅǸԋʅִȋǢ ȀʪǢ Ƕȋǲ ʙǸȄȅȁǱ ȁȋǱ ǸȄϡ ǢȋǼǑ ȭǻǺǵ 

ǼȄǸȄǼ, ̘ Ȅȅ͗Ǣ, ǢȄǭ, Ǣсǧ ǞǸǔ ȅȀǼȄȅǺǢǑ 

 

ǖǴɝǶȅǼǸȄȁȆ (Semiconductor ) 

ȭǻȀǸ ǶǳȄȋǲɝǼ ȅǸԋʅִ ǶȅǼǸȁǵ ́ ǺǱȄ ǶȅǼǸȄȁȆ ǞǸǔ ǖǶȅǼǸȄȁȆǼ ǺȄǪȄǺȄȅǪ, ǱȄȋǳǼ ǖǴɝǶȅǼǸȄȁȆ ǸȋǽǑ ȀȄǴȄǼǰ ǱȄǶǺȄʔȄȓ 

ǞǼȄ ӝǸ ǢǺ ȅǸԋʅִ ǶȅǼǸȁǵ ǢȋǼ, ȅǢβ ǱȄǶǺȄʔȄ ǸȄȑȄȋǽ ǸȄ ȅǸȋǾǿ Ƕ˸ȅǱȋǱ ǖǶʖϤ (Impurity ) ȅǺǾȄȋǽ ǞȋǳǼ 
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ǶȅǼǸȄȅȁǱȄ ȭǸȋȑ ǻȄȓǑ ȭǻǺǵ ȅȀȅǽǢǵ (Si ) ǸȄ ǩȄȋǺɝȅǵȓȄǺ (Ge), ǢȄǸɝǵ ǘǱʅȄȅǳǑ Ǟǘ ǖǴɝǶȅǼǸȄȁȆ ǶǳȄǲɝ ͼȋǽȄ ȅǳȋȓǘ 

ȀȄǴȄǼǰǱ ȅǸȅǹ̏ ǴȄǼȋǵǼ ǘȋǽʭȅǵʺ Ǣȋ̩Ȅȋǵ̀Ȁ   ȮǱȅǼ ȁȓǑ ǞͼȋǽȄ ȀȄǴȄǼǰǱ ǤȄȒ ԏȀǼ ǸȄ ǢȄȋǽȄ ǼȋǦǼ ȭǨȄǬ ȭǨȄǬ 

ȅǧȋǶǼ ǺȋǱȄ ȁȓǑ ǞȋǳǼ ȭǾǿ ǢʹǶȋǲ ȀȄǴȄǼǰǱ Ȝ ʨ ǘȋǽǢʏǵ ǲȄȋǢǑ 
 

 

ǶȅǼǸȄȁȆ (Conductor ), ǖǶȅǼǸȄȁȆ (Insulator ) ǖǴɝǶȅǼǸȄȁȆ (Semiconductor ) Ǻȋϡ ǶȄǲɝǢʅ 

 

ȅǸǿȓ ǶȅǼǸȄȁȆ ǖǴɝǶȅǼǸȄȁȆ ǖǶȅǼǸȄȁȆ 

ȅǸԋʅִ ʙǸȄȁ Ȁȁȋǩ ʙǸȄȅȁǱ ȀȆȅǺǱ ʙǸȄȅȁǱ ʙǸȄȅȁǱ ȁȓ ǵȄ 

ȭǼȄǴ ӝǸ ǢǺ ǺȄǪȄȅǼ ӝǸ ȭǸȅǾ 

֙  ɦǘȋǽǢʏǵ ȭǸȅǾ (ș-ț) ǺȄǪȄȅǼ (Ȝ) ȭǵǘ 

ǱȄǶǺȄʔȄǼ ʙǹȄǸ ȭǼȄǴ ֕ȅ˸ ǶȄȓ ǶȅǼǸȄȅȁǱȄ ֕ȅ˸ ǶȄȓ ӝǸ ǢǺ ʙǹȄǸ 

ǚǳȄȁǼǰ ǱȄǺȄ ȅȀȅǽǢǵ ǼȄǸȄǼ 

 

ǸȄ͚Ǹ ǚǶǢǼǰ ȭǳȋǣ ǶȅǼǸȄȁȆ, ǖǴɝǶȅǼǸȄȁȆ ǞǸǔ ǖǶȅǼǸȄȁȆ ȀǵȄʱǢǼǰ 

 

ǶȅǼǸȄȁȆ ȀǵȄʱǢǼǰ 

ȭǧǵȄǼ ǚǶȄȓ ǸȄ͚Ǹ ǚǳȄȁǼǰ ϤǸȁȄǼ ȭǳȋǣ ȭǧǵȄ 

ȀȄǴȄǼǰǱ ǴȄǱǸ (Metallic ) 

ǧǢǧȋǢ ǸȄ οǶȄȅǽ ǼȋǦǼ 

ǹȄǼȆ Ǡ Ǿ  ɦ

ǱȄǼ ǸȄ ǶȄǱ ǗǢȄȋǼ ǲȄȋǢ 

ǱȄǺȄǼ ǱȄǼ 

ǖʅȄ֟ȅǺȅǵȓȄǺ ǱȄǼ 

ȭǽȄȁȄǼ ǼǮ 

ȅ͗ǽ Ӌ 

ȅǸԋʅִ ǽȄǘȋǵǼ ǱȄǼ 

ȀȄȅǢɝǬ ȀǔȋǻȄǤ 

ȭǺȄǬȋǼǼ ǢȋǻȂǽ 

 

ǖǶȅǼǸȄȁȆ ȀǵȄʱǢǼǰ 

ȭǧǵȄǼ ǚǶȄȓ ǸȄ͚Ǹ ǚǳȄȁǼǰ ϤǸȁȄǼ ȭǳȋǣ ȭǧǵȄ 

̘Ȅȅ͗Ǣ ǸȄ ǼȄǸȄǼ ǩȄǱȆȓ 

ȁȄǽǢȄ Ǡ ǵǺǵȆȓ 

ǴȄǱǸ ǵȓ 

ǱȄȋǼǼ ǸȄǘȋǼǼ ǗǸǼȋǰ ϤǸϘǱ 

̘Ȅȅ͗Ǣ ȭ͔ǽ 

ǼȄǸȄǼ 

ǢȄǭ 

ȅȀǼȄȅǺǢ 

֧ǘǧ ȭǸȄǮɝ 

ǱȄȋǼǼ ǢǹȄǼ 

ǘǵ֧ȋǽǬǼ ǢʅȄǶ 

 

 ǖǴɝǶȅǼǸȄȁȆ ȀǵȄʱǢǼǰ 

ȭǧǵȄǼ ǚǶȄȓ ǸȄ͚Ǹ ǚǳȄȁǼǰ ϤǸȁȄǼ ȭǳȋǣ ȭǧǵȄ 

ȭǨȄǬ ǗǢȄȋǼǼ ǢȄȋǽȄ ǸȄ ǤȄȒ ԏȀǼǑ  

ȀȄǴȄǼǰǱ ǘȋǽǢʏȅǵǢ ȭǸȄȋǮɝ ǽȄǤȄȋǵȄ 

ǲȄȋǢǑ 

ȅǱǵ ǸȄ ԋǘ ǶȄ ȅǸȅǾ͊ (ȭǻǺǵ: ǮȄȋǻȂȄǮ, 

ʏȄǵȅǩ͗Ǽ) 

ǮȄȋǻȂȄǮ 

ʏȄǵȅǩ͗Ǽ 

ǗǘȅȀ ȅǧǶ 

 

ȭǺȄǸȄǘǽ ȭǷȄǵ 

ʨȅǹ 

Ǣȅ̩ǚǬȄǼ 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǸȄǮɝ 
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ǺȄȅ̵ȅǺǬȄǼ ǸȄ Ǣȅ̀ȅǵǚʨ ȭǬ͗ȄǼ ϤǸȁȄǼ ǢȋǼ ǶȅǼǸȄȅȁǱȄ ǶǼȆʹȄ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ: ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼ ǖǲǸȄ Ǣȅ̀ȅǵǚʨ ȭǬ͗ȄǼ 

 

ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ Ƕ˸ȅǱ 

 

¶ ǴȄǶ ș: ǺȄȅ̵ȅǺǬȄǼȋǢ ƝƵ (Ohm)ƞ ǖǲǸȄ ƝContinuityƞ ȭǺȄȋǮ ȭȀǬ ǢξǵǑ 

¶ ǴȄǶ Ț: ǽȄǽ ȭʙȄǸ (Positive)  Ǡ ǢȄȋǽȄ ȭʙȄǸ (Common) ȀʪǢ ȭǶȄȋǬɝ ǽȄǤȄǵǑ 

¶ ǴȄǶ ț: ǶǼȆʹȄǴȆǵ ǸϊʨǼ ԋǘ ʙȄȋ̇ ȭʙȄǸ ͟Ǿɝ ǢξǵǑ 

 

ǷǽȄǷǽ ȅǸȋ͆ǿǰ 

 

¶ ǻȅǳ ƚBEEPƛ Ǿ  ̞ȁȓ ǸȄ ȅǼȅǮǔ ӝǸ ǢǺ (ȘƙșȘ Ƶ): 

 Ǟʨ ǶȅǼǸȄȁȆ 

¶ ǻȅǳ ȭǢȄȋǵȄ ȅǼȅǮǔ ǵȄ ǗȋȀ ǸȄ OL ȭǳǣȄȓ: 

 Ǟʨ ǖǶȅǼǸȄȁȆ 

¶ ǻȅǳ ǞǢȅǳȋǢ ȅǼȅǮǔ ȭǳǣȄȓ ȅǢβ ǚȋ̵Ȅ ȅǳȋǢ ǵȄ ȭǳǣȄȓ: 

 Ǟʨ ǖǴɝǶȅǼǸȄȁȆ (ȭǻǺǵ ǮȄȋǻȂȄǮ) 

 

Ǣȅ̀ȅǵǚʨ ȭǬ͗ȄǼ ϤǸȁȄǼ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ: 

¶ ԋʨ ȭʙȄǸ ǸϊȋǱ ǽȄǤȄǵ 

¶ ǻȅǳ ǸȄȅǱ Ύȋǽ ǸȄ Ǿ  ̞ȁȓ Ÿ ǶȅǼǸȄȁȆ 

¶ ǻȅǳ ȭǢȄȋǵȄ ʙȅǱȅʆȓȄ ǵȄ ȁȓ Ÿ ǖǶȅǼǸȄȁȆ 

 

ԅǽǵȄ֚ǽǢ ǶǻɝȋǸ́ǰ ǨǢ 

ǚǶǢǼǰ ǺȄȅ̵ȅǺǬȄǼ ȅǼȅǮǔ ȭʠǰȆ 

ǱȄǺȄǼ ǱȄǼ Șƙș Ƶ ǶȅǼǸȄȁȆ 

̘Ȅȅ͗Ǣ OL  ǖǶȅǼǸȄȁȆ 

ǮȄȋǻȂȄǮ ǞǢȅǳȋǢ ȅǼȅǮǔ ǖǴɝǶȅǼǸȄȁȆ 

ȅȀǼȄȅǺǢ OL  ǖǶȅǼǸȄȁȆ 

 

ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ 

¶ ǽȄǘǹ ǽȄǘȋǵ ǶǼȆʹȄ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǺȄȅ̵ȅǺǬȄǼ ȀʪǢ ȭǼȋ˙ ȭȀǬ ǢǼȋǱ ȁȋǸǑ 

¶ ȭǹǩȄ ȁȄȋǱ ǶǼȆʹȄ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ȭʙȄǸ ȀʪǢǹȄȋǸ ǴǼȋǱ ȁȋǸǑ 
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ȭȀǽǷ-ȋǧǢ (Self -Check)-ș.ș 

 

ʙ ̈́ș: ȮǸԋʅȅǱǢ ǠǹȄǼȋȁǮ ǽȄǘȋǵ ȀȄǴȄǼǰǱ ȭǢȄǵ ǶȅǼǸȄȁȆ (Conductor ) ϤǸȁȄǼ ǢǼȄ ȁȓ? 

Ǣ) ǱȄǺȄ (Copper ) 

ǣ) ǖʅȄ֟ȅǺȅǵȓȄǺ (Aluminum ) 

Ǥ) ǼȄǸȄǼ 

 

ʙ ̈́Ț: ǱȄǶǺȄʔȄ ǸȄȑȋǽ ȭǢȄǵʨǼ ȅǸԋʅִ ǶȅǼǸȁǵ ʹǺǱȄ (Conductivity ) ֕ ȅ˸ ǶȄȓ? 

Ǣ) ȅȀȅǽǢǵ (Silicon ) 

ǣ) ȭǽȄȁȄ (Iron ) 

Ǥ) ̘ Ȅȅ͗Ǣ 

 

ʙ ̈́ț: ǘȋǽǢȅʏǢ ǢʅȄǸȋǽǼ ǠǶǼ ̘Ȅȅ͗ȋǢǼ ǗǸǼǰ ȭǳǠȓȄǼ ʙǴȄǵ ǢȄǼǰ ǢȆ? 

Ǣ) ǱȄǼȋǢ ֧̋Ǽ ȭǳǣȄȋǵȄ 

ǣ) ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǸȄȑȄȋǵȄ 

Ǥ) ǾǬɝ ȀȄȅǢɝǬ ǞǸǔ ǘȋǽǢȅʏǢ ǾǢ ȭǲȋǢ ֧ǼʹȄ ȭǳǠȓȄ 

 

ǚ˭Ǽ Ƕʔ (Answer key ) - ș.ș 

ș. (ǣ), Ț. (Ǣ), ț. (Ǥ)Ǒ 

ǩǸ ǾȆǬ (Job Sheet ) - ș.ș 

 

ǩȋǸǼ ǵȄǺ: ǶȅǼǸȄȁȆ, ǖǴɝǶȅǼǸȄȁȆ ǞǸǔ ǖǶȅǼǸȄȁȆ ȀǵȄʱǢǼǰ Ǡ ǞȋǳǼ ȮǸȅǾ͊ʅ ǻȄǧȄǘ ǢǼǑ 

 

ȅǵȋǳɝǾǵȄǸǽȆ (Instructions ): 

 

ș. Ǟǘ ȭǮȋǺȄȋǵ͖Ǿǵʨ ǶȅǼǸȄȁȆ, ǖǴɝǶȅǼǸȄȁȆ ǞǸǔ ǖǶȅǼǸȄȁȆ ȀǵȄʱǢǼǰ Ǡ ǞȋǳǼ ȮǸȅǾ͊ʅ ǻȄǧȄǘ ǢȋǼǑ 

Ț. ǘȁȄ ǞǢ ǸȄ ǞǢȄȅǳǢ ǘǚȅǵȋǬǼ ǶȄǼǷǼϥȄ̑ ʆȄǘȋǬȅǼȓȄǼ ȅǹȅ˭ȋǱ ȮǱȅǼǑ 

ț. Ǟǘ ֙ϨȄȓǵ ǢȄǻɝʆǺʨ ǗǶǵȄǼ ȭǺȐȅǽǢ ǳʹǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȋǸǑ 

Ȝ. ȅǼȋȀɝȄȀͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁǠȓȄǼ ǩϢ ǗǶǵȄȋǢ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

 

ǢȄȋǩǼ ǴȄǶ (Work Procedure ) 

 

ǴȄǶ ș: ϨȄǸ ȭǬȅǸǽ ȭǲȋǢ ȅǸȅǹ̏ ǴǼȋǵǼ ǵ֙ǵȄ (ȭǻǺǵ: ǱȄǼ, ȅǧǶ, ǼȄǸȄǼ) Ȁǔʈȁ ǢξǵǑ 

ǴȄǶ Ț: ǺȄȅ̵ȅǺǬȄǼʨȋǢ 'Ohm' (Ƶ) ǸȄ 'Continuity' ȭǺȄȋǮ ȭȀǬ ǢξǵǑ 

ǴȄǶ ț: ǺȄȅ̵ȅǺǬȄȋǼǼ ԋʨ ȭʙȄǸ ǵ֙ǵȄǼ ԋǘ ʙȄȋ̇ ǴξǵǑ 

ǴȄǶ Ȝ: ǻȅǳ ȅǺǬȄǼ 'BEEP' Ǿ  ̞ǢȋǼ ǸȄ ӝǸ ǢǺ ȭǼȄǴ ȭǳǣȄȓ, ǱȋǸ ȭȀʨ ǶȅǼǸȄȁȆǑ 

ǴȄǶ ȝ: ǻȅǳ ȅǺǬȄǼ ȭǢȄȋǵȄ ȭǼȀǶ̑ ǵȄ ǢȋǼ, ǱȋǸ ȭȀʨ ǖǶȅǼǸȄȁȆǑ 

ǴȄǶ Ȟ: ǻȅǳ ȅǺǬȄȋǼǼ ǺȄǵ ȅǸȋǾǿ ȅǳȋǢ ȅǼȅǮǔ ȭǳǣȄȓ (ȭǻǺǵ ǮȄȋǻȂȄȋǮǼ ȭʹȋʔ), ǱȋǸ ȭȀʨ ǖǴɝǶȅǼǸȄȁȆǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅȀǬ (Specification Sheet ): 

 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ (Tools & Materials ) 

 

ʆȅǺǢ ǵȄǺ (Name ) ǢȄǩ (Visual Reference ) 

ș ǞǵȄǽǤ/ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼ ǶȅǼǸȄȅȁǱȄ ǺȄǶȄǼ ǩϢ 

Ț ǵ֙ǵȄ ǚǶǢǼǰ ǱȄǺȄǼ ǱȄǼ, ȅȀȅǽǢǵ ǮȄȋǻȂȄǮ, ǼȄǸȄǼ, ȅȀǼȄȅǺǢ, ǖʅȄ֟ȅǺȅǵȓȄǺ 

ț ǢȄȋǵȅʮǔ ȅǽǮ ȀǔȋǻȄǤ ȭǳǠȓȄǼ ǩϢ 

 

ǢȄȋǩǼ ȅǸǸǼǵ (Description ): 

 

ǢȄȋǩǼ ȀǺȓ ȅǵȋǧǼ ǨǢʨ ԛǼǰ Ǣξǵ: 

 

ǵ֙ǵȄ ǵǔ ǵȄǺ ȅǺǬȄȋǼǼ ȅǼȅǮǔ (ȭǽȄ / ȁȄǘ / ǵȄǘ) ȭʠǰȆȅǸǹȄǤ 

ș ǱȄǺȄǼ ǱȄǼ   

Ț ̘Ȅȅ͗Ǣ ȭ͔ǽ   

ț ǮȄȋǻȂȄǮ (Diode )   

Ȝ ȅȀǼȄȅǺǢ ӶǢȋǼȄ   

 

ȀǱǢɝǱȄ (Precautions ) 

 

1. ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄȋǼǼ ǗȋǤ ϤȄǬȄȅǼ ȭǧǢ ǢȋǼ ȅǵȋǱ ȁȋǸǑ 

2. ǵ ʿǱȄǼ ǸȄ ǽȄǘǹ ȀȄȅǢɝȋǬ ǢȄǩ ǢǼȄǼ ȀǺȓ ȀǱǢɝ ǲȄǢȋǱ ȁȋǸǑ 

3. ȀʪǢ ǶȅǼǺȄȋǶǼ ǩϢ ȭʙȄǸͼȋǽȄ ǵ֙ǵȄǼ ȀȄȋǲ ǾʱǹȄȋǸ ǴǼȋǱ ȁȋǸǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.Ț: ȅǸԋʅִ Ȁ̩ ȅǢɝǱ ȭǺȐȅǽǢ ǴȄǼǰȄ 

 

ȅǾǣǵǷǽ-ș.Ț: ȅǸԋʅִ Ȁ̩ ȅǢɝǱ ȭǺȐȅǽǢ ǴȄǼǰȄʨ ֓ǪȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ, ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȅǸԋʅȋǱǼ ȭǺȐȅǽǢ ǴȄǼǰȄ Ȁ̩ ȋǢɝ ǩȄǵȋǱ ǶȄǼȋǸǑ   

2. ǢȄȋǼ̀, ȭǹȄȋ̵ǩ ǞǸǔ ȭǼȅǩ͗ʅȄȋ̑Ǽ Ǻȋϡ Ȁ̩ Ǣɝ Ȁ̩ ȋǢɝ ǩȄǵȋǱ ǶȄǼȋǸǑ   

3. ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ (ǞȅȀ) ȅȀȋ͗ȋǺ ȅʚȋǢȄȋȓȅ̑Ǽ ǴȄǼǰȄ ǽȄǹ ǢǼȋǸǑ  

4. ȭǺȐȅǽǢ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶ 

 

ȅǸԋʅȋǱǼ ȭǺȐȅǽǢ ǴȄǼǰȄ 

 

ȅǸԋʅִ ȁȋǽȄ ǶǼǺȄԂǼ ǘȋǽǢʏȋǵǼ ʙǸȄȋȁǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱ ǞǢ ǴǼȋǰǼ Ǿȅʱ, ǻȄ ǶȅǼǸȄȁȆ ǶǳȄȋǲǼ Ǻϡ ȅǳȋȓ ʙǸȄȅȁǱ ȁȓǑ 

ǻǣǵ Ǟǘ ǘȋǽǢʏǵͼȋǽȄ ǞǢʨ ǶǼǺȄԂ ȭǲȋǢ ǖϢ ǶǼǺȄԂȋǱ ͛ȄǵȄ̇ȅǼǱ ȁȓ, Ǳǣǵ ȅǸԋʅȋǱǼ ֩ȅ͊ ȁȓǑ Ǟʨ ǗȋǽȄ, ǱȄǶ, 

Ǿ  ̞ǞǸǔ ǤȅǱǼ ǺȋǱȄ ȅǸȅǹ̏ Ǿȅʱ ǚִǶ̏ ǢȋǼ ȅǸȅǹ̏ ǢȄǩ Ȁ̩ ̏ǢȋǼ, ȭǻǺǵ ǗǺȄȋǳǼ ǗԎȅǵǢ ʙ֜ȅʱǼ ȅǮǹȄǘȀ 

ǧȄǽȄȋǵȄ, ȭǺȄǸȄǘǽ ǧȄȅǩɝǔ, ȮǸԋʅȅǱǢ ǶȄǣȄ, Ǣȅ̩ǚǬȄǼ, ǞǸǔ ǗȋǽȄ ΎȄǽȄȋǱ ϤǸϘǱ ȅǸԋʅִǑ ȅǸԋʅִ ʙǴȄǵǱ ԋǘ ʙǢȄǼ: 

ȅ͛Ǽ ȅǸԋʅִ (ǗǴȄȋǵǼ ǖǸ͛Ȅǵ ȅǵȅǳɝ͊ ǲȄǢȄ) ǞǸǔ ǧǽ ȅǸԋʅִ (ǗǴȄȋǵǼ ǧǽǺȄǵ ʙǸȄȁ)Ǒ 

 

ȅ͛Ǽ ȅǸԋʅִ (Static Electricity ): Ǟʨ ȁȋǽȄ ǗǴȄǵ ǸȄ ǧȄȋǩɝǼ ǞǢʨ ǖ͛ȄȓȆ ǖǸ͛Ȅ, ȭǻǣȄȋǵ ǧȄǩɝͼȋǽȄ ȅ͛Ǽ ǲȄȋǢ ǸȄ 

ǞǢʨ ȅǵȅǳɝ͊ ͛Ȅȋǵ ǩǺȄ ȁȓǑ ǥǿɝǰ ǸȄ ǗȋǸȋǾǼ ǺȄϡȋǺ ȅ͛Ǽ ȅǸԋʅִ ǚִǶ̏ ȁȋǱ ǶȄȋǼǑ 

 

ǧǽ ȅǸԋʅִ (Current Electricity ): Ǟʨ ȁȋǽȄ ǶȅǼǸȄȁȆ ǶǳȄȋǲɝǼ Ǻϡ ȅǳȋȓ ǧȄǩɝ ǸȄ ǘȋǽǢʏȋǵǼ ȅǵǼǸȅˏ̏ ʙǸȄȁǑ 

ǗǺȄȋǳǼ ǸȄȅȑȋǱ ϤǸϘǱ ȅǸԋʅִ ȀȄǴȄǼǰǱ ǧǽ ȅǸԋʅִǑ 

 

ȮǸԋʅȅǱǢ ǼȄȅǾ:  ȮǸԋʅȅǱǢ ǼȄȅǾ ȁȋǽȄ ȭǹȐǱ ǩǤȋǱ ǶȅǼǺȄǶȋǻȄϛ ȭǻȋǢȄȋǵȄ ȅǢӫ ǻȄ ȮǸԋʅȅǱǢ ǧȄǩɝ, ȭʹʔ ǸȄ ǾȅʱǼ ȀȄȋǲ 

Ȁ̩ ȅǢɝǱǑ ǞǼ Ǻȋϡ ǼȋȓȋǨ Ǳȅȑִ ʙǸȄȁ, ȅǸǹǸ, ȭǼȄǴ, ǗǴȄǵ, ȭʹʔǷǽ, ́ ǺǱȄ ǘǱʅȄȅǳ, ǻȄǼ ʙȋǱʅǢʨǼ ȅǵǩϖ ǞǢǢ ǞǸǔ 

ȅǢӫ ǼȄȅǾǼ ǩϢ ȅǳǢǠ ʙȋȓȄǩǵ ȁȓǑ ǢȋȓǢʨ ͼξΖԛǰɝ ȮǸԋʅȅǱǢ ǼȄȅǾ: 

 

Ǳȅȑִ ʙǸȄȁ (Electric Current ): ȮǸԋʅȅǱǢ ǧȄȋǩɝǼ ʙǸȄȋȁǼ ȁȄǼ, ǻȄǼ ǞǢǢ ǖʅȄȅ̩ȓȄǼǑ ǞȋǢ I ΜȄǼ ʙǢȄǾ ǢǼȄ ȁȓǑ 

Electric Current ԋǘ ʙǢȄǼǑ ǻǲȄ- ǞȅȀ (ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀) Ǡ ȅǮȅȀ (ǮȄǘȋǼʮ ǢȄȋǼ̀) Ǒ 

 

ȮǸԋʅȅǱǢ ȅǸǹǸ ǸȄ ȭǹȄȋ̵ǩ (Electric Potential ): ȮǸԋʅȅǱǢ ȭʹʔ ΜȄǼȄ ֩ ͊ȅǸǹǸ, ǻȄ ȭǢȄȋǵȄ ǧȄǩɝȋǢ ͛ȄǵȄ̇ȅǼǱ 

ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǢȄǩ ȅǵȋǳɝǾ ǢȋǼǑ ǞȋǢ ΜȄǼ V ʙǢȄǾ ǢǼȄ ȁȓǑ ǞǼ ǞǢǢ ȭǹȄ̵Ǒ 

 

ȮǸԋʅȅǱǢ ȭǼȄǴ (Electric Resistance):  ȮǸԋʅȅǱǢ ʙǸȄȋȁǼ ʙȅǱ ǸϊǼ ȭǻ ǸȄǴȄ, ǱȄ ȭǼȄǴ ǵȄȋǺ ǶȅǼȅǧǱ, ǻȄǼ ǞǢǢ 

ǠȁǺ (Ƶ) Ǒ ǞȋǢ ΜȄǼ R ʙǢȄǾ ǢǼȄ ȁȓǑ 
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ǢʅȄǶȄȅȀϜȄ̑ (Capacitance):  ǞǢʨ ǸϊǼ ȮǸԋʅȅǱǢ ǧȄǩɝ Ȁ˗ȓ ǢǼȄǼ ʹǺǱȄȋǢ ǢʅȄǶȄȅȀϜȄ̑ ǸȋǽǑ ǞǼ ǞǢǢ ȁȋǽȄ 

ǷʅȄǼȄǮ (F) Ǒ 

 

ȮǸԋʅȅǱǢ ǗǴȄǵ (Electric Charge ): ǶǳȄȋǲɝǼ ȭǺȐȅǽǢ ȮǸȅǾ͊ʅ ǻȄ ǗǢǿɝǰ ǸȄ ȅǸǢǿɝǰ ǸȋǽǼ ǢȄǼǰǑ ǞǼ ǞǢǢ ʹ ǽνǑ 

 

Ǳȅȑִ ȭʹʔ (Electric Field ): ȮǸԋʅȅǱǢ ǗǴȄǵ֜ʱ ǸϊȋǢ ȅǥȋǼ ǲȄǢȄ ǞǺǵ ǞǢʨ ȭǹȐǱ ȭʹʔ, ǻȄ ǖϢ ǧȄǩɝ֜ɦ  ǸϊǼ 

ǚǶǼ Ǹǽ ʙȋȓȄǤ ǢȋǼǑ Ǟʨ ǞǢʨ ȭǹʮǼ ǼȄȅǾ, ǖǲɝȄִ ǞǼ ǺȄǵ Ǡ ȅǳǢ ǚǹȓǘ ǗȋǨǑ 

 

ʹǺǱȄ (Power ): ʙȅǱ ǞǢǢ ȀǺȋȓ ϤǸϘǱ ǸȄ οǶȄ̇ȅǼǱ ǾȅʱǼ ǶȅǼǺȄǰ, ǻȄǼ ǞǢǢ ǠȓȄǬǑ 

 

Ǿȅʱ (Energ ): ǢȄǩ ǢǼȄǼ ʹǺǱȄǑ ȮǸԋʅȅǱǢ Ǿȅʱ ǶȅǼǺȄȋǶǼ ǩϢ ȅǢȋǽȄǠȓȄǬ-ǥˢȄ ǞǢǢ ϤǸϘǱ ȁȓǑ 

 

ǘȅ̩ǮʅȄ̑ (Impedance ): ǘȅ̩ǮʅȄ̑ ȁȋǽȄ ǞǢʨ ǶȅǼǸǱͫ ȮǸԋʅȅǱǢ ǸǱɝǵȆǼ (AC circuit ) Ǻȋϡ ȅǳȋȓ ȅǸԋʅִ ʙǸȄȋȁǼ 

ȭǺȄǬ ǸȄǴȄȋǢ ȭǸȄǪȄȓǑ Ǟʨ ςԎ ȭǼȄǴǘ ǵȓ, ǞȋǱ ǢʅȄǶȄȅȀǬȋǼǼ (ǢʅȄǶȄȅȀʨǹ ȅǼǖʅȄǢǬсȀ) ǞǸǔ ǘ̃ȄǢǬȋǼǼ (ǘ̃ȄǢʨǹ 

ȅǼǖʅȄǢǬсȀ) ǢȄǼȋǰ ֩ ͊ǸȄǴȄǠ ǖ̇ ɝɦ֖ ǲȄȋǢǑ ǘȅ̩ǮʅȄ̑ȋǢ 'Z' ǖʹǼ ΜȄǼȄ ʙǢȄǾ ǢǼȄ ȁȓ ǞǸǔ ǞǼ ǞǢǢ ȁȋǽȄ ǠȁǺ 

(Ƶ) Ǒ 

 

ǢȄȋǼ̀, ȭǹȄȋ̵ǩ ǞǸǔ ȭǼȅǩ͗ ʅȄȋ̑Ǽ Ǻȋϡ Ȁ̩ Ǣɝ: 

ǢȄȋǼ̀, ȭǹȄȋ̵ǩ ǞǸǔ ȭǼȅǩ͗ʅȄ̑ ǞǼ Ǻȋϡ Ȁ̩ Ǣɝ   ǠȁȋǺǼ ֨ȋʔ ϤȄϚȄ ǢǼȄ ȁȓǑ ȭǻǺǵ- 

 

 

 

σϩϻϞҊ, ϼϛϩϻҬϊ νϚЇ ϼϞϬϊӅӬϩϻҔϞ ϜϻϖӬ ϢҤσЉ 
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ǞǣȄȋǵ, V = ȭǹȄȋ̵ǩ, I = ǢȄȋǼ̀, R = ȭǼȅǩ͗ʅȄ̑ 

 

ǻȅǳ ȭǼȅǩ͗ʅȄ̑ Fixed ǲȄȋǢ, ǱȋǸ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȀǼȄȀȅǼ Ȁ̩ ȅǢɝǱǑ ǖǲɝȄִ, ȭǹȄȋ̵ǩ ǸȄȑȄȋǽ ǢȄȋǼ̀Ǡ ǸȄȑȋǸǑ 

ǻȅǳ ȭǹȄȋ̵ǩ Fixed ǲȄȋǢ, ǱȋǸ ȭǼȅǩ͗ʅȄȋ̑Ǽ ǺȄǵ ǸȄȑȄȋǽ ǢȄȋǼ̀ ǢȋǺ ǻȄȋǸǑ ǞǢǘǹȄȋǸ, ǻȅǳ ǢȄȋǼ̀ Fixed ǲȄȋǢ, 

ǱȋǸ ȭǼȅǩ͗ʅȄ̑ ǸȄȑȄȋǽ ȭǹȄȋ̵ǩ ǸȄȑȋǸǑ 

 

ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ (ǞȅȀ) ȅȀȋ͗ȋǺ ȅʚȋǢȄȋȓȅ̑Ǽ ǴȄǼǰȄ 

 

ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ (AC) ȅȀȋ͗ȋǺ ȅʚȋǢȄȋȓȅ̑ ȁȋǽȄ ǢȄȋǼȋ̀Ǽ ȅǳǢ ǶȅǼǸǱɝȋǵǼ ȁȄǼǑ ȀȁǩǹȄȋǸ ǸǽȋǱ ȭǤȋǽ, ǞȅȀ 

ǢȄȋǼ̀ ʙȅǱ ȭȀȋǢȋ̃ ǢǱǸȄǼ Ƕȅǩʨǹ Ǡ ȭǵȋǤʨǹ ȅǳǢ ǶȅǼǸǱɝǵ ǢȋǼ, ȭȀǘ ȀǔϚȄȋǢǘ ȅʚȋǢȄȋȓȅ̑ ǸǽȄ ȁȓǑ ǞȋǢ f ΜȄǼȄ 

ʙǢȄǾ ǢǼȄ ȁȓ, ǞǼ ǞǢǢ ȁȄǬɝǩ (Hz) Ǒ ǞȅȀ ǠȋȓǹǷǺɝ ȀȄǴȄǼǰǱ ȀȄǘǵ Ǡȋȓǹ ǗǢȄȋǼ ǠǭȄǵȄǺȄ ǢȋǼǑ 

 

 

 

 

ǞǢʨ ȀҪǰɝ ȀȄǘȋǢǽ (Cycle) ȁȋǽȄ: Ƕȅǩʨǹ ȅǩȋǼȄ ȭǵȋǤʨǹ ǗǸȄǼ ȅǩȋǼȄ ǻǱͼȋǽȄ ԛǰɝ ȀȄǘȋǢǽ ȁȓ ǱȄȋǢ ȅʚȋǢȄȋȓȅ̑ 

(Hz) ǸȋǽǑ ǸȄǔǽȄȋǳǾȀȁ ǖȋǵǢ ȭǳȋǾ ǞȅȀ ǽȄǘȋǵǼ ȅʚȋǢȄȋȓȅ̑ ȝȘ Hz ǞǸǔ ֜ʱǼȄȋ͉ ȅʚȋǢȄȋȓȅ̑ ȞȘ HzǑ 

 

ȭǺȐȅǽǢ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶ 

 

ȮǸԋʅȅǱǢ ǼȄȅǾ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ȅǵȅǳɝ͊ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶǢ ǻ ̆ϤǸȁȄǼ ǢǼȄ ȁȓ, ȭǻǺǵ ǢȄȋǼ̀ ǶȅǼǺȄȋǶǼ ǩϢ 

ǖʅȄȅǺǬȄǼ, ȭǹȄȋ̵ǩ ǶȅǼǺȄȋǶǼ ǩϢ ȭǹȄ̵ȅǺǬȄǼ, ǶȄǠȓȄǼ ǶȅǼǺȄȋǶǼ ǩϢ ǠȓȄǬȅǺǬȄǼ ǞǸǔ Ǿȅʱ ǶȅǼǺȄȋǶǼ ǩϢ 

ǞǵȄȅǩɝȅǺǬȄǼǑ Ǟǘ ǻ̆ͼȋǽȄ ȮǸԋʅȅǱǢ ǼȄȅǾ ȭǻǺǵ-ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ȭǼȅǩ͗ʅȄ̑, ǶȄǠȓȄǼ, ǞǵȄȅǩɝ ǘǱʅȄȅǳ ǶȅǼǺȄǶ ǢȋǼǑ 
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ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶǢ ǻ ̆Ǡ ǱȄȋǳǼ ǢȄǩ- 

 

¶ ǖʅȄȅǺǬȄǼ (Ammeter ): ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ǢȄȋǼ̀ ǸȄ Ǳȅȑִ ʙǸȄȁ ǶȅǼǺȄǶ ǢȋǼǑ 

¶ ȭǹȄ̵ȅǺǬȄǼ (Voltmeter ): ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǸȄ ȅǸǹǸ ǶȄǲɝǢʅ ǶȅǼǺȄǶ ǢȋǼǑ 

¶ ǠȓȄǬȅǺǬȄǼ (Wattmeter ): ȮǸԋʅȅǱǢ ǶȄǠȓȄǼ ǸȄ ʹǺǱȄ ǶȅǼǺȄǶ ǢȋǼǑ 

¶ ǞǵȄȅǩɝȅǺǬȄǼ (Energy Meter ): ϤǸϘǱ ȮǸԋʅȅǱǢ Ǿȅʱ ǸȄ ǞǵȄȅǩɝ ǶȅǼǺȄǶ ǢȋǼ, ǻȄ ȀȄǴȄǼǰǱ ǸȄȅȑȋǱ 

ϤǸȁȄǼ ǢǼȄ ȁȓ 

¶ ǺȄȅ̵ȅǺǬȄǼ (Multimeter ): ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ȭǼȅǩ͗ʅȄ̑ Ȁȁ ǞǢȄȅǴǢ ȮǸԋʅȅǱǢ ǼȄȅǾ ǶȅǼǺȄǶ ǢǼȋǱ 

ǶȄȋǼǑ ǞȋǢ ǞȅǹǠ ȅǺǬȄǼ ǸȋǽǑ ǺȄȅ̵ȅǺǬȄǼ ǞǵȄǽǤ Ǡ ȅǮȅǩǬȄǽ ԋǘ ǴǼȋǵǼ ȁȋȓ ǲȄȋǢǑ 
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ȭȀǽǷ-ȭǧǢ (Self -Check ) -ș.Ț 

 

1. Ǳȅȑִ ʙǸȄȁ ǢȆ? 

 

2. ȭǼȅǩ͗ʅȄ̑ ǢȆ? 

 

3. ǢȋȓǢʨ ͼξΖԛǰɝ ȮǸԋʅȅǱǢ ǼȄȅǾǼ ǵȄǺ ȅǽǣǑ 

 

4. ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ȭǼȅǩ͗ʅȄ̑ ǞǼ Ǻȋϡ Ȁ̩ Ǣɝ ȅǽǣǑ 

 

5. ȅʚȋǢȄȋȓȅ̑ ǢȆ? 

 

6. ǸȄǔǽȄȋǳǾǼ ǞȅȀ ǽȄǘȋǵǼ ȅʚȋǢȄȋȓȅ̑ ǢǱ? 

 

7. ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǢȄǵ ȭǢȄǵ ȮǸԋʅȅǱǢ ǼȄȅǾ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓ? 

 

8. ǖʅȄȅǺǬȄǼ, ȭǹȄ̵ȅǺǬȄǼ, ǠȓȄǬȅǺǬȄǼ, ǞǵȄȅǩɝȅǺǬȄǼ, ǠȁǺȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȅǢǢȄǩ ǢǼȄ ȁȓ? 

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.Ț 

 

1. ǚ˭Ǽ: ȮǸԋʅȅǱǢ ǧȄȋǩɝǼ ʙǸȄȋȁǼ ȁȄǼȋǢ Ǳȅȑִ ʙǸȄȁ ǸȄ ǢȄȋǼ̀ ǸȋǽǑ 

 

2. ǚ˭Ǽ: ȮǸԋʅȅǱǢ ʙǸȄȋȁǼ ʙȅǱ ǸϊǼ ǸȄǴȄȋǢ ȭǼȅǩ͗ʅȄ̑ ǸȋǽǑ 

 

3. ǚ˭Ǽ: ǢȄȋǼ̀, ȭǹȄȋ̵ǩ, ȭǼȅǩ͗ʅȄ̑, ǢʅȄǶȄȅȀϜȄ̑, ǘȅ̩ǮʅȄ̑Ǒ 

 

4. ǚ˭Ǽ: V = IR  

 

5. ǚ˭Ǽ: ǞȅȀ ǢȄȋǼ̀ ʙȅǱ ȭȀȋǢȋ̃ ǢǱǸȄǼ Ƕȅǩʨǹ Ǡ ȭǵȋǤʨǹ ȅǳǢ ǶȅǼǸǱɝǵ ǢȋǼ, ȭȀǘ ȀǔϚȄȋǢǘ ȅʚȋǢȄȋȓȅ̑ 

ǸǽȄ ȁȓǑ 

 

6. ǚ˭Ǽ: ȝȘ Hz 

 

7. ǚ˭Ǽ: ǢȄȋǼ̀, ȭǹȄȋ̵ǩ, ȭǼȅǩ͗ʅȄ̑, ǢʅȄǶȄȅȀȋǬ̑Ǒ 

 

8. ǚ˭Ǽ: ǖʅȄȅǺǬȄǼ: ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȄ ȁȓǑ 

ȭǹȄ̵ȅǺǬȄǼ: ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȄ ȁȓǑ 

ǠȓȄǬȅǺǬȄǼ: ȮǸԋʅȅǱǢ ǶȄǠȓȄǼ ǶȅǼǺȄǶ ǢǼȄ ȁȓǑ 

ǞǵȄȅǩɝȅǺǬȄǼ: ȅǢȋǽȄ ǠȓȄǬ ǥ̀Ȅ ǶȅǼǺȄǶ ǢǼȄ ȁȓǑ 

ǠȁǺȅǺǬȄǼ: ȭǼȅǩ͗ʅȄ̑ ǶȅǼǺȄǶ ǢǼȄ ȁȓǑ 
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ǩǸ ȅǾǬ (Task -Sheet) -ș.Ț.ș 

 

ǩȋǸǼ ǵȄǺ (Task Name ): ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶǢ ǻ ̆Ǡ ǱȄȋǳǼ ǢȄǩ ǸǵɝǵȄ ǢǼǑ 

 

ȅǵȋǳɝǾǵȄǸǽȆ (Instructions ): 

 

1. Ǟǘ ȭǮȋǺȄȋǵ͖Ǿǵʨ ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶǢ ǻ ̆Ǡ ǱȄȋǳǼ ǢȄǩ ǶȅǼǺȄǶ ǢȋǼǑ 

2. ǘȁȄ ǞǢ ǸȄ ǞǢȄȅǳǢ ǘǚȅǵȋǬǼ ǶȄǼǷǼϥȄ̑ ʆȄǘȋǬȅǼȓȄǼ ȅǹȅ˭ȋǱ ȮǱȅǼǑ 

3. Ǟǘ ֙ϨȄȓǵ ǢȄǻɝʆǺʨ ǗǶǵȄǼ ȭǺȐȅǽǢ ǳʹǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȋǸǑ 

4. ȅǼȋȀɝȄȀͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁǠȓȄǼ ǩϢ ǗǶǵȄȋǢ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

 

ʙȅʆȓȄ (Procedure ): 

 

1. ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ʙȋȓȄǩǵȆȓ ϤȄȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ ϤǸȁȄǼ Ǡ ǶǻɝȋǸ́ǰ ǢξǵǑ 

2. ȀǼǸǼȄȁӜǱ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ ǶǮȂȇǵ Ǒ 

3. ǢȄǩʨ ȀҪǵɝ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ȀǢǽ ǚǶǢǼǵ Ȁǔʈȁ ǢξǵǑ 

4. ȅǵǴɝȄȅǼǱ ȀǺȋȓǼ Ǻȋϡ ǢȄǩʨ ȀҪǵɝ ǢξǵǑ 

5. ȀǸɝǳȄ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ ȀǔʆȄ̇ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧ֟ǵǑ 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ): 

 

1. ʙȋȓȄǩǵȆȓ ǚǶǢǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

2. ʙȋȓȄǩǵȆȓ ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶǢ ǻ ̆Ȁǔʈȁ ǢξǵǑ 

3. ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶǢ ǻ ̆ǶǻɝȋǸ́ǰ ǢξǵǑ 

4. ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶǢ ǻ ̆ǶǼȆʹȄ ǢȋǼ ֓ӱǵ ǞʨǼ ǢȄǩȅǢǑ 

5. ǨȅǸǼ ȀȄȋǲ ȅǺǽ ȭǼȋǣ ǱȄȋǳǼ ǢȄǩ ȅǵȋǧǼ ǨȋǢ ȅǽӝǵǑ 

 

ǠȓȄǢɝȅȀǬ: ǢȄȋǩǼ ȅǸǸǼǵ (Description ): 

ǢȄȋǩǼ ȀǺȓ ȅǵȋǧǼ ǨǢʨ ԛǼǰ Ǣξǵ: 

 

ʆȅǺǢ ǵǔ ǶȅǼǺȄǶǢ ǻȋ̆Ǽ ǨȅǸ ǶȅǼǺȄǶǢ ǻȋ̆Ǽ ǵȄǺ ǶȅǼǺȄǶǢ ǻȋ̆Ǽ ǢȄǩ Ǻ̇Ϥ 

ș 

 

   

Ț 
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ț 

 

   

Ȝ 

 

   

 

 

 

 

 

ȝ 

 

   

Ȟ 

 

   

 

ʙȋȓȄǩǵȆȓ ȅǼȋȀȄȀɝ (Resources required):  

 

ȅǶȅǶǘ 

 

ӶǽȀ 

 

ǘʹǘǶȋǺ̀ 

 

ǺȄǽȄǺȄǽ 

 

ǞȋʙȄǵ, 

ǺȄ͔, ǤǤǽȀ 

ǞǸǔ ˁȄǹȀ 

ǶȅǼǺȄǶǢ ǻȋ̆Ǽ 

ȭȀ̩ǽ, 

ǶȅǼǺȄǶǢ ǻ ̆ ȭǼǢǮɝȀȆǬ, ǢǽǺ, ȭǵȄǬ ֓Ǣ 
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ȀǱǢɝǱȄ (Precautions ) 

 

¶ ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄȋǼǼ ǗȋǤ ϤȄǬȄȅǼ ȭǧǢ ǢȋǼ ȅǵȋǱ ȁȋǸǑ 

¶ ǵ ʿǱȄǼ ǸȄ ǽȄǘǹ ȀȄȅǢɝȋǬ ǢȄǩ ǢǼȄǼ ȀǺȓ ȀǱǢɝ ǲȄǢȋǱ ȁȋǸǑ 

¶ ȀʪǢ ǶȅǼǺȄȋǶǼ ǩϢ ȭʙȄǸͼȋǽȄ ǵ֙ǵȄǼ ȀȄȋǲ ǾʱǹȄȋǸ ǴǼȋǱ ȁȋǸǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.ț: ǘ̃Ȅȅ͖ȓȄǽ ǱȄǼ Ǡ ȭǢǸǽ 

 

ȅǾǣǵǷǽ ș.ț: ǘ̃Ȅȅ͖ȓȄǽ ǱȄǼ Ǡ ȭǢǸǽ Ȁ̩ ȋǢɝ ǴȄǼǵȄ ǽȄǹ ǢǼȄǑ 

 

ȅǾǣǵ ǚȋ˶ϩ:  

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ, ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǱȄǼ Ǡ ȭǢǸǽ ǞǸǔ ǞȋǳǼ ʙǢȄǼȋǹǳǑ  

2. ǢʅȄǸǽ ǩȋȓȅ̀ǔ Ƕ˸ȅǱ (Cable Jointing Methods ) 

3. ǮȋǺȅ͗Ǣ Ǡ ǘ̀ȄǼϢȄǾǵȄǽ ʅ͗Ȅ̃ȄǮɝ ǖԑǻȄȓȆ ǢʅȄǸǽ ǢȄǽȄǼ ȭǢȄǮ 

 

ǱȄǼ Ǡ ȭǢǸǽ ǞǸǔ ǞȋǳǼ ʙǢȄǼȋǹǳǑ  

 

ǱȄǼ (Wire ): 

ǞǢʨ ǞǢǢ ǴȄǱǸ ǶȅǼǸȄȁǢ (ȀȄǴȄǼǰǱ ǱȄǺȄ ǸȄ ǖʅȄ֟ȅǺȅǵȓȄǺ) ȭǻʨ ȅǸԋʅִ ǶȅǼǸȄȁȋǵǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ǞǢǢ 

Ǣ̃ȄʮǼ, ǣȄȅǽ ǸȄ ǘ̑ȇȋǽǾǵȀȁ ȁȋǱ ǶȄȋǼǑ 

 

ǱȄȋǼǼ ʙǢȄǼȋǹǳ (Types of Wires ) 

 

ǱȄȋǼǼ ǴǼǵ ǨȅǸ 

ǞǢǢ-ȭǢȄǼ ǱȄǼ (Single -core cable ) ȁȋǽȄ ǞǺǵ 

ǞǢ ǴǼȋǵǼ ȮǸԋʅȅǱǢ ǱȄǼ, ǻȄȋǱ ǘǵ֧ȋǽǾǵ ǗǸǼȋǰǼ 

ȭǹǱȋǼ ςԎǺȄʔ ǞǢʨ ǶȅǼǸȄȁȆ ȭǢȄǼ ǸȄ Ǣ̃ȄʮǼ ǲȄȋǢǑ  

 

 

ǺȄȅ̵-ȭǢȄǼ ǱȄǼ (Multi -Core Wires ) ǞǢǘ 

ǘǵ֧ȋǽǾȋǵǼ ȭǹǱǼ ǞǢȄȅǴǢ ֨  ̫ǱȄǼ ǞǢȋʔ ǶȄǢȄȋǵȄ  

ǲȄȋǢǑ  
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ȭǩȄǮȂȄ-ǶȄǢȄȋǵȄ ǱȄǼ (Twisted -Pair Wires ) ԋʨ 

ǱȄǼ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȭвǧȄȋǵȄ ǲȄȋǢ ǘ̀ȄǼȋǵǬ ǢʅȄǸǽ 

ǸȄ LAN -Ǟ ȭǳǣȄ ǻȄȓǑ 

 

 

 

ȭǢȄǖʅȄȅʺȓȄǽ ȭǢǸǽ, ȁǽ ǞǢ ǴǼȋǰǼ ȮǸԋʅȅǱǢ ǱȄǼ ǻȄ 

ǞǢʨ ǖǹʅ̇ǼȆǰ ǶȅǼǸȄȁȆ ΜȄǼȄ ǤʪǱ ǻȄ ǞǢʨ ȀǺȋǢȅ̊Ǣ 

ǶȅǼǸȄȁȆ ǯȄǽ ΜȄǼȄ ȭǸȅ͊Ǳ ǲȄȋǢ, ԋʨ ǞǢʨ ǮȄǘǘȋǽȅʭǢ 

(ǖ̇ǼǢ ǚǶȄǳȄǵ) ΜȄǼȄ ԜǲǢ ǲȄȋǢǑ 

 

 

̘Ȅȅ͗Ǣ/ǼȄǸȄǼ ǢǹȄǼ֜ʱ ǱȄǼ (Insulated Wire ) 

̘Ȅȅ͗Ǣ (PVC ) ǸȄ ǼȄǸȄǼ ǢǹȄǼ֜ʱ ǱȄǼ 

ȁȋǽȄȌǸԋʅȅǱǢǶȅǼǸȄȁȋǢǼ (ǱȄǺȄ/ǖʅȄ֟ȅǺȅǵȓȄǺ) ǠǶȋǼǼ 

ȅǵǼȄǶ˭Ȅ ǗǸǼǰ, ǻȄ ǾǬ-ȀȄȅǢɝǬ Ǡ ȅǸԋʅִ͟ȉ͊ ȁǠȓȄ ȭǼȄǴ 

ǢȋǼǑ ǶȅǽȅǹǵȄǘǽ ȭʴȄǼȄǘǮ (PVC ) ȀȄʠȓȆ Ǡ ӡȁ͛ȄȅǽǼ 

ǢȄȋǩ ȭȀǼȄ, ǖϢȅǳȋǢ ǼȄǸȄǼ ǘǵ֧ȋǽǾǵ ǖȅǴǢ 

ǵǺǵȆȓǱȄ, ǱȄǶ Ǡ ǶȄȅǵ ȅǵȋǼȄǴǢ ʹǺǱȄ ʙǳȄǵ ǢȋǼ, ǻȄ 

ȅǾ̼ȋʹȋʔ ǚǶȋǻȄǤȆ Ǒ 

  

 

ǘ̑ȇȋǽǾǵȅǸȁȆǵ ǣȄȅǽ ǱȄǼ (Bare Wire ) 

Ǟʨ ̘Ȅȅ͗Ǣ ǸȄ ǼȄǸȄȋǼǼ ʙȅǱǼʹȄ֚ǽǢ ǗǸǼǰ 

(insulation ) ǨȄǮȂȄ ȀǼȄȀȅǼ ǱȄǺȄ, ǖʅȄ֟ȅǺȅǵȓȄǺ ǸȄ 

ȅ͗ȋǽǼ ȮǱȅǼ ȮǸԋʅȅǱǢ ǶȅǼǸȄȁȆǑ Ǟʨ ֚ǽǱ ʈȄǚȅ̃ǔ 

ȅȀȋ͗Ǻ (grounding ), Ǟ ǠǹȄǼȋȁǮ ǶȄǠȓȄǼ ǽȄǘǵ 

ǞǸǔ ǚ  ̩ǱȄǶǺȄʔȄǼ ͛Ȅȋǵ ϤǸϘǱ ȁȓǑ Ǟǘ ǱȄǼͼȋǽȄ 

ǖȅǴǢ ȅǸԋʅִ ʙǸȄȁ Ǹȁǵ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ȀȄʠȓȆ, ǱȋǸ 

ȮǸԋʅȅǱǢ ǾȋǢǼ ӱǓȅǢ ǞǮȂȄȋǱ ȀǱǢɝǱȄ ʙȋǻȂȄǩǵǑ 

 

 

 

ǢʅȄǸǽ  

ԋǘ ǸȄ ǱȋǱȄȅǴǢ ǱȄǼȋǢ (conductor ) ǞǢȋʔ ȀǺȄ̇ǼȄǽ ǸȄ ǶȄȅǢȋǻȂ ȅǵȅǳɝ͊ ǘ̑ȇȋǽǾǵ Ǡ ȭʙȄȋǬȅʮǹ ǢǹȄǼ ȅǳȋǻȂ ȭǺȄǮȂȄȋǵȄ 

ǖǸ͛Ȅȓ ȮǱȅǼ ǶȅǼǸȄȁǢȋǢ ǢʅȄǸǽ ǸȋǽǑ 
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ǢʅȄǸȋǽǼ ʙǢȄǼȋǹǳ (Types of Cables ) 

 

ǶȄǠȓȄǼ ǢʅȄǸǽ (Power Cable ): ǚ  ̩ȭǹȄȋ̵ǩ Ǡ 

ǢȄȋǼ̀ ǸȁȋǵǼ ǩϢ ϤǸϘǱ ȁȓ (ȭǻǺǵ: ǸȄȀȄ-ǸȄȅȑǼ 

ȭǺǘǵ ǽȄǘǵ) Ǒ  

 

Ǣȋ˿Ȅǽ ǢʅȄǸǽ (Control Cable ): ǖȋǬȄȋǺǾǵ ǸȄ 

ȭǺȅǾǵȄȅǼȋǩǼ ȅȀǤϢȄǽ ȅǵȓ̆ȋǰǼ ǩϢ ϤǸϘǱ ȁȓǑ  

 

 

ǢȅǺǚȅǵȋǢǾǵ ǢʅȄǸǽ (Communication 

Cable)  ǮȄǬȄ ǸȄ Ǳϟ ǗǳȄǵ-ʙǳȄȋǵǼ ǩϢ ϤǸϘǱ 

ȁȓ (ȭǻǺǵ: ȭǬȅǽȋǷȄǵ ǽȄǘǵ) 
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ỡ̄ȅʺǸǽ ǢʅȄǸǽ (Flexible Cables ) Ȁȁȋǩ 

ǸсǢȄȋǵȄ ǻȄȓ ǞǺǵ ǢʅȄǸǽ, ǻȄ ȭǶȄȋǬɝǸǽ ȅǮǹȄǘȋȀ 

ϤǸϘǱ ȁȓǑ 

 

 

 

ǗǺɝǮɝ ǢʅȄǸǽ (Armored Cable ): ǻȄȅ̆Ǣ ֧ǼʹȄ 

ȅǵȅ́Ǳ ǢǼȋǱ ȅ͗ȋǽǼ ǗǸǼǰ֜ʱ Ǿ  ɦǢʅȄǸǽǑ 

 

 

Ǘ̃ȄǼ ʈȄǚ̃ ǢʅȄǸǽ (Underground Cable) : 

ǺȄʨǼ ȅǵǧ ȅǳȋȓ ȅǸԋʅִ ȀǼǸǼȄȋȁǼ ǩϢ ȅǸȋǾǿǹȄȋǸ 

ǘǵ֧ȋǽȋǬǮ ǢʅȄǸǽǑ  

 

 

 

ǷȄȓȄǼ-ȭǼȅȀȋ͗̀ ǢʅȄǸǽ (Fire -Resistant 

Cable) : ǗͼȋǵǼ ǱȄȋǶǠ ȅǵȅǳɝ͊ ȀǺȓ Ƕǻɝ̇ ȅǸԋʅִ 

ȀǼǸǼȄȁ Ȁǧǽ ǼȄǣȋǱ ǶȄȋǼǑ 
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ǱȄǼ Ǡ ǢʅȄǸǽ ǞǼ Ǻȋϡ ǶȄǲɝǢʅ 

 ǱȄǼ ǢʅȄǸǽ 

ȀǔǤǭǵ 

 

ǞǢǢ ǶȅǼǸȄȁǢ 

 

ǢʅȄǸǽ ǞǢȄȅǴǢ ǶȅǼǸȄȁȋǢǼ ȀǺȅ͊ 

 

ǘ̑ȇȋǽǾǵ 

 

ǱȄǼ ȀȄǴȄǼǰǱ ǶȄǱǽȄ ǘ̑ȇȋǽǾǵ ǲȄȋǢ ǸȄ 

ǢǣǵǠ ȭǣȄǽȄ ǲȄȋǢǑ 

 

ǢʅȄǸǽ ǞǢȄȅǴǢ ͚ȋǼǼ ǘ̑ȇȋǽǾǵ Ǡ ֧ǼʹȄ 

ǲȄȋǢ 

 

Ǿȅʱ ǶȅǼǸȁǵ 

 

ǱȄǼ ϖ  ̼ԌǼΖ Ǡ ȀȄǴȄǼǰ ȭǽȄǮ Ǹȁȋǵ 

ǚǶȋǻȄǤȆǑ 

 

ǢʅȄǸǽ ǳȆǥɝ ԌǼΖ Ǡ ȭǸȅǾ ȭǽȄǮ Ǹȁȋǵ 

ǚǶȋǻȄǤȆǑ 

 

ϤǸȁȄǼ 

 

ǱȄǼ ǥȋǼǼ ȀȄǴȄǼǰ ȀǔȋǻȄǤ, ȭǨȄǬ ȅǮǹȄǘȀǑ 

 

ǢʅȄǸǽ ȅǾ̼ ǢȄǼǣȄǵȄ, Ǘ̃ȄǼʈȄǚ̃ ʏȄ̑ȅǺǾǵ, 

ȁȄǘ ȭǹȄȋ̵ǩ ȀȄ̘ȄǘǑ 

 

 

ǢʅȄǸǽ ǩȋȓȅ̀ǔ Ƕ˸ȅǱ (Cable Jointing Methods)  

ǢʅȄǸǽ ǩȋǻȂ̀ ȁȋǽȄ ԋʨ ǸȄ ǱȋǱȄȅǴǢ ȮǸԋʅȅǱǢ ǱȄǼȋǢ ǞǢȀȄȋǲ ֜  ɦǢȋǼ ǖȅǸȅˏ̏ Ƕǲ ȮǱȅǼ ǢǼȄ, ǻȄ ǱȄǼ ʙȀȄȅǼǱ ǸȄ 

ȭǺǼȄǺȋǱ ϤǸϘǱ ȁȓ 

 

ǢʅȄǸǽ ǸȄ ǱȄǼ ȀǔȋǻȄǤ ǢǼȄǼ ʙǴȄǵ ǢȋȓǢʨ Ƕ˸ȅǱ ȅǵȋǧ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

  

ȅʛǬȄȅǵȓȄ ǩȋȓ̀ (Britannia Joint ) : Ǟʨ ֚ǽǱ Ǿ  ɦȅȀȋˈǽ ȭǢȄǼ 

ǱȄȋǼǼ ǻȄȅ̆Ǣ Ǿȅʱ ֕ȅ˸Ǽ ǩϢ ϤǸϘǱ ȁȓǑ 

 

 

 

ȭǺȅǼǮ ǩȋȓ̀ (Married Joint ): ǺȄȅ̵-͖ʅȄ̃ ǸȄ Ǹϗ ǱβǼ ǱȄȋǼǼ ȭʹȋʔ 

Ǟǘ ǩȋȓ̀ ǖǱʅ̇ Ǻǩ֓ǱǑ 
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Ǡȋȓ͗Ȅǵɝ ǘǚȅǵȓǵ ǩȋȓ̀ (Western Union Joint ): ǳȆǥɝ ǠǹȄǼȋȁǮ 

ǽȄǘȋǵǼ ǱȄǼ ȀǔȋǻȄȋǤ Ǟʨ ϤǸϘǱ ȁȓǑ 

 

 

 

ʨ-ǩȋȓ̀ (T-Joint) : ȭǺǘǵ ǽȄǘǵ ȭǲȋǢ ȭǢȄȋǵȄ ǾȄǣȄ ǽȄǘǵ ȭǸǼ ǢǼȄǼ ǩϢ 

Ǟʨ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

 

 

Ӷǘȋ͗Ǯ ǩȋǻȂǵǕ ԋʨ ǱȄȋǼǼ ǘǵ֧ȋǽǾǵ ǨȄȅǮȂȋǻȂ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȭвȅǧȋǻȂ 

ǸȄ ֙ǧȅǮȂȋǻȂ Ǿ  ɦȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ȮǱȅǼ ǢǼȄǑ Ǟʨ ֚ǽǱ ǱȄǼ ǽνȄ ǢǼȋǱ, 

ȭǺǼȄǺǱ ǸȄ ϣȄȋǵǽ ȭǸȄȋǮɝ ϤǸϘǱ ȁȓ, ǻȄ ǹȄȋǽȄ ǶȅǼǸȄȅȁǱȄ ȭǳȓ ǞǸǔ ǶȋǼ 

ȭȀȄ̷ȄȅǼǔ ǢȋǼ ǗǼǠ Ǻǩ֓Ǳ ǢǼȄ ǻȄȓǑ 

 

 

ȅǶǤȋǬǘǽ ǢʅȄǸǽ ǩȋǻȂ̀ (Pig -tail joint) :   ȁȋǽȄ ԋǘ ǸȄ ǱȋǱȄȅǴǢ ǱȄȋǼǼ 

ʙȄ̇ ǘǵ֧ȋǽǾǵ ֙  ɦǢȋǼ ǞǢȀȄȋǲ ȭвȅǧȋǻȂ ֟ Ƕ ǸȄ ȭǽȋǩǼ ǺȋǱȄ ȮǱȅǼ ǢǼȄǼ 

ȭǺȐȅǽǢ Ƕ˸ȅǱǑ Ǟʨ ֚ ǽǱ ǩǔǾǵ Ǹȋʺ ǱȄǼ ȀǔȋǻȄǤ ǸȄ Ȯǳǥɝʅ ֕ ȅ˸ȋǱ ϤǸϘǱ 

ȁȓ, ǻȄ ̘ ȄȓȄǼ ȅǳȋǻȂ ǾʱǹȄȋǸ ȭвȅǧȋǻȂ, ȭȀȄ̷ȄȅǼǔ Ǡ ȭǬȅǶǔ ǢȋǼ ȅǵǼȄǶǳ ǢǼȄ 

ȁȓǑ 

 

 

 

ǮȋǺȅ͗Ǣ Ǡ ǘ̀ȄǼϢȄǾǵȄǽ ͗ʅȄ̃ȄǮɝ ǖԑǻȄȓȆ ǢʅȄǸǽ ǢȄǽȄǼ ȭǢȄǮ 

ǢʅȄǸǽ ǾǵȄʱǢǼȋǰǼ ǩϢ ǢȄǽȄǼ ȭǢȄǮ ǩȄǵȄ ǖǱʅ̇ ǩξȅǼǑ ȅǵȋǧ ǸȄǔǽȄȋǳȋǾ ʙǧȅǽǱ (IEC ʅ͗Ȅ̃ȄǮɝ) ǢȄǽȄǼ ȭǢȄǮ ȭǳǠȓȄ 

ȁȋǽȄ: 
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ȅȀȋˈǽ ȭǷǩ ǞȅȀ ȀȄȅǢɝǬ 

ȭǷǩ (Phase/Live ): ȀȄǴȄǼǰǱ 

ǽȄǽ (Red ) ǸȄ ǸȄǳȄǺȆ (Brown )Ǒ 

Ǟʨ ǢȄȋǼ̀ ǸȁǵǢȄǼȆ ǱȄǼǑ 

 

ȅǵǚʏȄǽ (Neutral ): ȀȄǴȄǼǰǱ 

ǢȄȋǽȄ (Black ) ǸȄ ǵȆǽ (Blue )Ǒ 

Ǟʨ ǢȄȋǼ̀ ȭǷǼȋǱǼ ǶǲǑ 

 

Ǘǲɝ (Earth/Ground ): ȀȄǴȄǼǰǱ 

Ȁ֓ǩ (Green ) ǸȄ Ȁ֓ǩ-ȁ֟ǳ 

(Green -Yellow )Ǒ Ǟʨ ȅǵǼȄǶ˭ȄǼ 

ǩϢ ϤǸϘǱ ȁȓǑ 

 

ȅʕ-ȭǷǩ ǞȅȀ ȀȄȅǢɝǬ 

ǽȄǘǵ ș (L1 ): ǽȄǽ (Red ) / ǸȄǳȄǺȆ 

(Brown ) 

 

ǽȄǘǵ Ț (L2 ): ȁ֟ǳ (Yellow ) / 

ǢȄȋǽȄ (Black ) 

 

ǽȄǘǵ ț (L3 ): ǵȆǽ (Blue ) / ԏȀǼ 

(Grey ) 

 

 

ȅǮȅȀ ǶȄǠȓȄǼ (DC Power ): 

 

Ƕȅǩʨǹ (+):  ǽȄǽ (Red)  

ȭǵȋǤʨǹ (-):      ǢȄȋǽȄ (Black)  

ȭȀǽǷ-ȭǧǢ (Self -Check )-ș.ț 

 

1. ǗǺɝȄǮɝ ǢʅȄǸǽ ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ?  

2. ǺȄʨǼ ȅǵǧ ȅǳȋȓ ȅǸԋʅִ ȭǵǠȓȄǼ ǩϢ ȭǢȄǵ ǢʅȄǸǽ ǚǶ֜ʱ?  

3. ȭǷǘǩ ǞǸǔ ȅǵǚʏȄǽ ǱȄȋǼǼ ȀȄǴȄǼǰ Ǽǔ ǢȆ ǢȆ? 

4. ȅʕ-ȭǷǩ ǽȄǘȋǵ L1, L2, L3 ǞǼ ǩϢ ʙǧȅǽǱ ȅǱǵʨ ǼǦ ǢȆ ǢȆ? 

5. ȅǵǚʏȄǽ ǱȄȋǼǼ ǼǦ ǵȆǽ ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

6. ԚȋǼȄȋǵȄ ǞǸǔ ǵԅǵ ȅʛʨǾ ʅ͗Ȅ̃ȄȋǮɝ ȭǷǩ ǱȄȋǼǼ ǼȋǦǼ ǶȅǼǸǱɝǵ ǢȆ? 

 

 ǚ˭Ǽ Ƕʔ (Answer Key )-ș.ț 

1. Ȁ֓ǩ ǖǲǸȄ Ȁ֓ǩ-ȁ֟ǳǑ 

2. Ǘ̃ȄǼ ʈȄǚ̃ ǢʅȄǸǽ 

3. ȭǷǘǩ: ǽȄǽ/ǸȄǳȄǺȆ; ȅǵǚʏȄǽ: ǢȄȋǽȄ/ǵȆǽǑ 

4. ǽȄǽ, ȁ֟ǳ ǞǸǔ ǵȆǽ (RYB) Ǒ 

5. Ǘ̇ ǩɝȄȅǱǢ ʅ͗Ȅ̃ȄǮɝ (IEC ) ǖԑǻȄȓȆ ȅǵǚʏȄǽȋǢ ǗǽȄǳȄǹȄȋǸ ȅǧȅͥǱ ǢǼȋǱ ǵȆǽ ǼǦ ǸǼȄ˶Ǒ 

6. ԚȋǼȄȋǵȄ ʅ͗Ȅ̃ȄȋǮɝ ȭǷǩ ȅǨǽ ǽȄǽ, ǵԅǵ ʅ͗Ȅ̃ȄȋǮɝ Ǟʨ ǸȄǳȄǺȆ (Brown ) Ǒ 

 

ǩǸ ȅǾǬ (Task -Sheet )-ș.ț.ș 

 

ǩȋǸǼ ǵȄǺ (Task Name ): ȅǸȅǹ̏ ʙǢȄǼ ǢʅȄǸǽ Ǡ ǠȓʅȄǼ ǾǵȄʱǢǼǰ ǞǸǔ ǢȄǽȄǼ ȭǢȄǮ ǻȄǧȄǘǢǼǰǑ 

 

ȅǵȋǳɝǾǵȄǸǽȆ (Instructions ):  

1. ǢȄǩ ςξǼ ǗȋǤ ǖǸϩǘ ȅǶȅǶǘ (PPE) ǶȅǼǴȄǵ ǢξǵǑ 

2. ǢʅȄǸǽ ǢȄǬȄǼ ȀǺȓ ȀǱǢɝ ǲȄʹǵ ȭǻǵ Ǣ̃ȄʮǼ ʹȅǱʈ͚ ǵȄ ȁȓǑ  

3. ʙȅǱʨ ǢʅȄǸȋǽǼ ǤȄȋȓ ǲȄǢȄ ȭǽǣȄ (Specification ) ȭǵȄǬ ǢξǵǑ 
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ǢȄȋǩǼ ȅǸǸǼǰ (Description ):  

 

1. ȅǾʹȄǲͫ ȅǸȅǹ̏ ǴǼȋǵǼ ǢʅȄǸȋǽǼ ǵ֙ǵȄ Ȁǔʈȁ ǢǼȋǸ Ǒ  

2. ǞǼǶǼ ǱȄȋǳǼ Ǥǭǵ ȭǳȋǣ ǗǺɝȄǮɝ, ỡ̄ȅʺǸǽ ǸȄ Ӷǘȋ͗Ǯ ȭǶȓȄǼ ȅȁȋȀȋǸ ǗǽȄǳȄ ǢǼȋǸǑ  

3. ǞǼǶǼ ǢȄǽȄǼ ȭǢȄǮ ǖԑǻȄȓȆ ǱȄȋǳǼ ǢȄǩ ȅǧȅͥǱ ǢǼȋǸǑ 

 

ȭ͟ȅǾȅǷȋǢǾǵ ǾȆǬ 

 

ǩȋǸǼ ǵȄǺ (Task Name ): ȅǸȅǹ̏ ʙǢȄǼ ǢʅȄǸǽ Ǡ ǠȓʅȄǼ ǾǵȄʱǢǼǰ ǞǸǔ ǢȄǽȄǼ ȭǢȄǮ ǻȄǧȄǘǢǼǰǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ: 

ȁʅȄ̃ ˁȄǹȀ, ȭȀǷʨ ӮǱȄ, ǖʅȄʙǵǑ 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ: 

ǢȅνȋǵǾǵ Ȅ̘ȓȄȀɝ, ǠȓʅȄǼ ȅ͖ǶȄǼ, ǘȋǽǢȅʏȅǾȓȄǵ ǵȄǘǷǑ 

 

ʙȋȓȄǩǵȆȓ ǘʹǘǶȋǺ̀: 

ǘǵ֧ȋǽǾǵ ȭǼȅǩ͗ʅȄ̑ ȭǬ͗ȄǼ (Megger ) Ǒ 

 

ʙȋȓȄǩǵȆȓ ǺȄǽȄǺȄǽ (Resources required ): 

 ș.ȝ ǗǼǞǺ ǶȄǠȓȄȓ ǢʅȄǸǽ, 

 ț-ȭǢȄǼ ỡ̄ȅʺǸǽ ǢʅȄǸǽ, ȭǢȄ-ǞȅʺȓȄǽ ǢʅȄǸǽ, ȅǶȅǹȅȀ ȭǬǶǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.Ȝ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ǴȄǼǰȄ 

 

ȅǾǣǵǷǽ (Learning Outcomes )-ș.Ȝ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ǴȄǼǰȄ ǖԑǴȄǸǵ (Understand  

Industrial Electronics Concepts ) 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ, ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ȭǺȐȅǽǢ ǴȄǼǰȄ  

2. ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ Ǡ ȭǼȅǩ͗ ʅȄȋ̑Ǽ Ȁ̩ Ǣɝ (ǠȁȋǺǼ ֨ʔ) ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ 
3. ǖʅȄȅʮǹ Ǡ ϣȄȅȀǹ Ǣȋ̩Ȅȋǵȋ̀Ǽ Ǻȋϡ ǶȄǲɝǢʅ ǢǼȋǱ ǶȄǼȋǸǑ 
4. ȭȀȅǺǢ̃ȄʮǼ Ǡ ȭǮȄȅǶǔ ʙȅʆȓȄǼ ͼξΖ ǸǰɝǵȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ȭǺȐȅǽǢ ǴȄǼǰȄ (Basic electronics concepts ) 

ǘȋǽǢʏȅǵʺ ȁȋǽȄ ȅǸ˕ȄȋǵǼ ȭȀǘ ǾȄǣȄ ǻȄ ǹʅȄʹȓȄǺ, ϛȄȀ ǸȄ ȭȀȅǺǢ̃ȄʮȋǼǼ Ǻϡ ȅǳȋǻȂ ǘȋǽǢʏǵ ʙǸȄȁ ǞǸǔ ǞǼ ȅǵȓ̆ ǰ 

ȅǵȋǻȂ ǢȄǩ ǢȋǼǑ 
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ȅǸ˕ȄȋǵǼ ȭǻ ǾȄǣȄȓ ǘ̃Ȅȅ͖ȋǱ ϤǸϘǱ ȮǸԋʅȅǱǢ ǻ̆ǶȄȅǱ Ǡ ǚִǶȄǳǵ ʙȅʆȓȄǼ ȅǵȓ̆ǰ, ȅǵȋǻȂ ǗȋǽȄǧǵȄ ǢǼȄ ȁȓ ǱȄȋǢ 

ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ Ǹȋǽ Ǒ ǞǣȄȋǵ ǘ̃Ȅȅ͖ȋǱ ϤǸϘǱ ȅǶǞǽȅȀ, ȭǼȄǸǬ, ȭȀ̑Ǽ ǞǸǔ ʑȄǘȋǹǼ ǺȋǱȄ ʙ֜ȅʱǼ ϤǸȁȄǼ Ǡ 

ǚȓ̏ǵ ȅǵȋȓ ǗȋǽȄǧǵȄ ǢǼȄ ȁȓǑ 

 

ȭǹȄȋ̵ǩ (Voltage ): Ǟʨ ȁȋǽȄ ȮǸԋʅȅǱǢ ǧȄǶ ǻȄ ȀȄȅǢɝȋǬ ǘȋǽǢʏǵ ʙǸȄȋȁ ȀȄȁȄϦ ǢȋǼǑ ǞǼ ǞǢǢ ȭǹȄ̵ (V) Ǒ 

 

ǢȄȋǼ̀ (Current ): ǘȋǽǢʏȋǵǼ ʙǸȄȁȋǢ ǢȄȋǼ̀ ǸȋǽǑ ǞǼ ǞǢǢ ǖʅȄȅ̩ȓȄǼ (A) Ǒ 

 

ȭǼȅǩ͗ʅȄ̑ (Resistance ): ǻȄ ǢȄȋǼ̀ ʙǸȄȋȁ ǸȄǴȄ ʙǳȄǵ ǢȋǼǑ ǞǼ ǞǢǢ ǠȁǺ (Ƶ) Ǒ 

 

ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ Ǡ ȭǼȅǩ͗ ʅȄȋ̑Ǽ Ȁ̩ Ǣɝ  

ǠȁȋǺǼ ֨ʔ (Ohm's Law ): ǞǢʨ ȅǵȅǳɝ͊ ǱȄǶǺȄʔȄȓ, ȭǢȄȋǵȄ ǶȅǼǸȄȁȆǼ Ǻϡ ȅǳȋǻȂ ȭǻ ǶȅǼǺȄǵ ǢȄȋǼ̀ (I) ʙǸȄȅȁǱ ȁȓ 

ǱȄ ǟ ǶȅǼǸȄȁȆǼ ԋǘ ʙȄȋ̇Ǽ ȭǹȄȋ̵ǩ (V) ǶȄǲɝȋǢʅǼ ȀǺȄԑǶȄȅǱǢǑ 

 ֨ʔ:  Ὅθὠ 

(ǻǣǵ ȭǼȄǴ ȅ͛Ǽ ǲȄȋǢ) 

 V=IR  

 

ȅȀȅǼǩ ȀȄȅǢɝǬ: ȭǻǣȄȋǵ ǚǶȄǳȄǵͼȋǽȄ ǞǢʨǼ ǶǼ ǞǢʨ ֜  ɦǲȄȋǢ ǞǸǔ ǢȄȋǼ̀ ǧǽȄǧȋǽǼ ǞǢʨ ǺȄʔ Ƕǲ ǲȄȋǢǑ 

 

ϣȄǼȄǽȄǽ ȀȄȅǢɝǬ: ȭǻǣȄȋǵ ǚǶȄǳȄǵͼȋǽȄ ǞǺǵǹȄȋǸ ֜  ɦǲȄȋǢ ǻȄȋǱ ǢȄȋǼ̀ ǧǽȄǧȋǽǼ ǞǢȄȅǴǢ Ƕǲ ǲȄȋǢǑ 

 

 

ǖʅȄȅʮǹ Ǡ ϣȄȅȀǹ Ǣȋ̩Ȅȋǵ̀  

 

ǖʅȄȅʮǹ Ǣȋ̩Ȅȋǵ̀ (Active Components ): ǘȋǽǢʏȅǵǢ ȀȄȅǢɝȋǬǼ ȭǻǘ ȀǸ ǚǶȄǳȄǵ ȀȄȅǢɝȋǬ Ǿȅʱ ʙǳȄǵ ǢȋǼ ǸȄ 

ǘȋǽǢȅʏǢ ȅȀǤϢȄǽȋǢ Ǣȋ˿Ȅǽ/ǖʅȄǺȅ̘ǷȄǘ (ǸȅǴɝǱ) ǢǼȋǱ ǶȄȋǼ, ǱȄȋǳǼ ǖʅȄȅʮǹ Ǣȋ̩Ȅȋǵ̀ ǸȋǽǑ ȭǻǺǵ  
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ʏȄǵȅǩ͗Ǽ (Transistor ): ȅȀǤϢȄǽ ǖʅȄǺȅ̘ȅǷȋǢǾǵ (ǖȅǮǠ ǖʅȄ̩ȅǽǷȄȓȄǼ) ǞǸǔ ֧ǘȅǧǔ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓ Ǒ 

 

ϣȄȅȀǹ Ǣȋ̩Ȅȋǵ̀ (Passive Components ): ȭǻȀǸ ǘȋǽǢʏȅǵǢ ǚǶȄǳȄǵ ȀǼȄȀȅǼ Ǿȅʱ ʙǳȄǵ ǵȄ ǢȋǼ, ǸǼǔ ȅǸϠǺȄǵ 

Ǿȅʱ ϤǸȁȄǼ ǢȋǼ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȓ̆ǰ ǢȋǼ, ǱȄȋǳǼ ϣȄȅȀǹ Ǣȋ̩Ȅȋǵ̀ Ǹȋǽ Ǒ ϣȄȅȀǹ Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ ȁȋǽȄ 

ȭǼȅǩ͗Ǽ (Resistor ), ǢʅȄǶȄȅȀǬǼ (Capacitor ), ǞǸǔ ǘǵǮȄʮǼ (Inductor ) ǘǱʅȄȅǳǑ 

 

ǮȄȋǻȂȄǮ (Diode ): ǢȄȋǼ̀ȋǢ ǞǢ֙ǣȆ ǢǼȋǱ (Rectification ) ϤǸȁȄǼ ǢǼȄ ȁȓ Ǒ 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC ): Ǣȅ̩ǚǬȄǼ ʙȋȀȀǼ ǸȄ ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼ, ǻȄ ǩʨǽ ǢȄǩ ȅǵȓ̆ ǰ ǢȋǼ Ǒ 

ȭȀȄȀɝ (Sources ): ϤȄǬȄȅǼ ǸȄ ȭǩǵȄȋǼǬǼ, ǻȄ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǸȄ ǢȄȋǼ̀ ȀǼǸǼȄȁ ǢȋǼ Ǒ 

 

ȭȀȅǺǢ̃ȄʮǼ Ǡ ȭǮȄȅǶǔ ʙȅʆȓȄǼ ͼξΖ  

 

ȅǸς˸ ǖǴɝǶȅǼǸȄȁȆ ǸȄ ȭȀȅǺǢ̃ȄʮȋǼǼ (ȭǻǺǵ ȅȀȅǽǢǵ) ȀȄȋǲ ǖȅǱ ȀȄǺȄϢ ǶȅǼǺȄȋǰ ǖǶʖϤ ǸȄ ȭǹǩȄǽ (impurity ) 

ȅǺȅǾȋȓ ǖǴɝǶȅǼǸȄȁȆǼ ǶȅǼǸȄȅȁǱȄ (conductivity ) ǘˏȄӜǱǹȄȋǸ ֕ȅ˸ ǢǼȄǼ ʙȅʆȓȄȋǢ ȭǮȄȅǶǔ Ǹȋǽ Ǒ ȭǮȄȅǶǔ ǞǼ 

ǺȄϡȋǺ N-type ǸȄ P-type ǖǴɝǶȅǼǸȄȁȆ ȮǱȅǼ ǢǼȄ ȁȓ, ǻȄ ǮȄȋǻȂȄǮ, ʏȄǵȅǩ͗Ǽ ȮǱȅǼǼ ֚ǽ ȅǹȅ˭Ǒ  

 

ȅǶ - ǬȄǘǶ ȭȀȅǺǢ̃ȄʮǼǕ    ȅǸς˸ ǖǴɝǶȅǼǸȄȁȆ (ȭǻǺǵ- ȅȀȅǽǢǵ ǸȄ ǩȄȋǺɝȅǵȓȄǺ) ǞǼ ȀȄȋǲ ț-ȭǻȄǩȆ ȭǺȐǽ (ȭǻǺǵ- ȭǸȄǼǵ, 

ǖʅȄ֟ȅǺȅǵȓȄǺ, ϛȄȅǽȓȄǺ, ǘȅȓ̃ȄǺ) ǖǶʖϤ ȅȁȋȀȋǸ ȅǺȅǾȋǻȂ (ȭǮȄȅǶǔ) ȅǶ-ǬȄǘǶ ȭȀȅǺǢ̃ȄʮǼ ǤʪǱ ȁȓ Ǒ 

Ǟǵ-ǬȄǘǶ ȭȀȅǺǢ̃ȄʮǼǕ ȅǸς˸ ǖǴɝǶȅǼǸȄȁȆ (ȭǻǺǵ- ȅȀȅǽǢǵ ǸȄ ǩȄȋǺɝȅǵȓȄǺ) ǞǼ ȀȄȋǲ ȝ-ȭǻȄǩȆ ȭǺȐǽ (ȭǻǺǵ- ǷȀǷǼȄȀ, 

ǗȋȀɝȅǵǢ ǸȄ ǖʅȄȅ̀ǺȅǵǼ) ǖǶʖϤ ȅȁȋȀȋǸ ȅǺȅǾȋǻȂ (ȭǮȄȅǶǔ) Ǟǵ-ǬȄǘǶ ȭȀȅǺǢ̃ȄʮǼ ǤʪǱ ȁȓ Ǒ 

 

ǮȄȋǻȂȄǮ: Ǟʨ ςԎǺȄʔ ǞǢȅǳȋǢ ȅǸԋʅִ ʙǸȄȅȁǱ ȁȋǱ ȭǳȓ, ǻȄ ǞȅȀ (AC) ǢȄȋǼ̀ȋǢ ȅǮȅȀ (DC) ȭǱ οǶȄ̇Ǽ ǢǼȋǱ ϤǸϘǱ 

ȁȓǑ ʏȄǵȅǩ͗Ǽ: Ǟʨ ֧ǘǧ ȅȁȋȀȋǸ ǖǲǸȄ ԋǸɝǽ ȅȀǤϢȄǽȋǢ ǾȅʱǾȄǽȆ (Amplification ) ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

ȭȀǽǷ-ȋǧǢ (Self -Check) - ș.Ȝ 

 

(ȀʪǢ ǚ˭ȋǼǼ ǶȄȋǾ ʨǢ ȅǧͥ ȅǳǵ ǸȄ ǚ˭Ǽ ȅǽӝǵ) 

 

1. ș. ǠȁȋǺǼ ֨ȋʔǼ ǤȄȅǰȅǱǢ οǶ ȭǢȄǵʨ? 

(Ǣ) V = I/R (ǣ) V = IR (Ǥ) I = VR 

2. ȭǢȄǵʨ ϣȄȅȀǹ Ǣȋ̩Ȅȋǵ̀? 

(Ǣ) ʏȄǵȅǩ͗Ǽ (ǣ) ǮȄȋǻȂȄǮ (Ǥ) ȭǼȅǩ͗Ǽ 

3. ǞȅȀ (AC) ǢȄȋǼ̀ȋǢ ȅǮȅȀ (DC) ȭǱ οǶȄ̇Ǽ ǢǼȋǱ ǢȆ ϤǸϘǱ ȁȓ? 

4. ȝ-ȋǻȄǩȆ ȭǺȐǽ ȅǺȅǾȋȓ ȭǢȄǵ ǴǼȋǵǼ ȭȀȅǺǢ̃ȄʮǼ ȮǱȅǼ ǢǼȄ ȁȓ? 

 

ǚ˭Ǽ Ƕʔ (Answer Key ) - ș.Ȝ 

1. (ǣ) V = IR  

2. (Ǥ) ȭǼȅǩ͗Ǽ 

3. ǮȄȋǻȂȄǮ (Rectification ) 

4. Ǟǵ-ǬȄǘǶ (N-type) ȭȀȅǺǢ̃ȄʮǼ 
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ǩǸ ȅǾǬ (Job Sheet):ș.Ȝ.ș 

ǩȋǸǼ ǵȄǺ: ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘǢǼǰ ǞǸǔ ȭǸȅȀǢ ȀȄȅǢɝǬ ǤǭǵǑ 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ: 

 

1. ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼǑ 

2. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ (ϤȄǬȄȅǼ)Ǒ 

3. ȭǼȅǩ͗Ǽ (ȅǸȅǹ̏ ǺȄȋǵǼ)Ǒ 

4. ȭʛǮȋǸȄǮɝ Ǡ ǢȄȋǵȅʮǔ ǠϦȂȄǼǑ 

 

ǢȄȋǩǼ ǴȄǶ: 

 

1. ȭʛǮȋǸȄȋǮɝ ǞǢʨ ȭǼȅǩ͗Ǽ ȀǔȋǻȄǤ ǢξǵǑ 

2. ȭǼȅǩ͗ȋǼǼ ԋǘ ʙȄȋ̇ ϤȄǬȄȅǼ ȀǔȋǻȄǤ ȅǳȋȓ ȭǹȄȋ̵ǩ ȭǺȋǶ ȅǵǵǑ 

3. ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǶȅǼǺȄǶ ǢξǵǑ 

4. V = IR  ֨ʔ ϤǸȁȄǼ ǢȋǼ ʙȄ̔ ǺȄȋǵǼ ȀȄȋǲ ȅȁȀȄǸ ȅǺȅǽȋȓ ȭǳӝǵǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.ȝ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȋǼȅǩ͗Ǽ)  

 

ȅǾǣǵǷǽ-ș.ȝ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȭǼȅǩ͗Ǽ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ   

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȭǼȅǩ͗Ǽ ǞǼ ȭǺȐȅǽǢ ǴȄǼǰȄ ǽȄǹ ǢǼȋǸǑ  

2. ȭǼȅǩ͗Ǽ ǞǼ ʙǢȄǼȋǹǳ  

3. ȭǼȅǩ͊ʅȄ̑ ͼξȅǶǔ (Resistance Grouping ) ǢǼȋǱ ǶȄǼȋǸǑ  

4. ǺȄȅ̵ȅǺǬȄǼ ǞǸǔ ǢȄǽȄǼ ȭǢȄȋǮǼ ǺȄϡȋǺ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱǑ  

5. ǖʅȄǵȄǽǤ ǺȄȅ̵ ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǵɝȓ Ƕ˸ȅǱ Ǒ  

I. ȅǮȅǩǬȄǽ ǺȄȅ̵ ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱ Ǒ  

II.  ǢȄǽȄǼ ȭǢȄȋǮǼ ǺȄϡȋǺ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǵɝȓǑ 

III.  ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǩϢ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱǑ 

IV.  ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǩϢ ǺȄǵ ȅǵǰɝȓ ǶǑ˸ 

V. ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǩϢ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱǑ 

6. ȀȄǼȋǷȀ ǺȄǚ̀ ȅǮǹȄǘȀ (SMD ) ȭǼȅȀ͗Ǽ ǞǼ ǺȄǵ ȅǵǰɝȓ ǢǼȄǼ Ƕ˸ȅǱǑ  

7. ț-ȅǮȅǩǬ ȭǢȄǮ (3-Digit Code )  

8. Ȝ-ȅǮȅǩǬ ȭǢȄǮ (4-Digit Code ) 

9. EIA -96 Ƕ˸ȅǱ (Precision Resistors ) 

10. 'R', 'M' ǞǸǔ ƚ0ƛ ȭǢȄǮ (Low Resistance ) 
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ȭǼȅǩ͗Ǽ ǞǼ ȭǺȐȅǽǢ ǴȄǼǰȄ  

 

ȭǼȅǩ͗Ǽ ǞǢʨ ԋǘ ǬȄȅǺɝǵȄǽ ȅǸȅǾ͊ ϣȄȅȀǹ ǘȋǽǢȅʏǢʅȄǽ ȅǮǹȄǘȀ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȋȁ ǗǔȅǾǢ ǸȄǴȄ 

ʙǳȄǵ ǢȋǼǑ ȭǼȅǩ͗ʅȄȋ̑Ǽ ǞǢǢ ǠȁǺǑ ǞǼ ʙǱȆǢ ƵǑ 

 

ȭǼȅǩ͗Ǽ ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȋȁ ǸȄǴȄ ʙǳȄǵ ǢȋǼ ǞǸǔ ǞǢǘ ȀȄȋǲ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ʑǶ ǢȋǼǑ ȭǼȅǩ͗ȋǼǼ ǴǺɝȋǢ 

ȭǼȅǩ͗ʅȄ̑ ǸȋǽǑ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ ǶȋǲǼ ǢȄȋǼ̀ ʙǸȄȁ ȅǵȓ̆ǰ ǢȋǼ ȅǸȅǹ̏ Ǣȋ̩Ȅȋǵ̀ȋǢ ʙȋȓȄǩǵȆȓ ȭǹȄȋ̵ǩ ʙǳȄǵ 

ǢǼȄǘ ȭǼȅǩ͗ȋǼǼ ǢȄǩǑ 

 

ȭǼȅǩ͗ʅȄȋ̑Ǽ ǞǢǢ ǠȁǺǑ ǞǼ ʙǱȆǢ ƵǑ ǠȁǺ ǖȋǵǢ ȭǨȄǬ, ǱȄǘ ȅǢȋǽȄ ǠȁǺ ǞǸǔ ȭǺǤȄ ǠȁǺǠ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ȭǼȅǩ͗ȋǼǼ ȭ͟ȅȀȅǷȋǢǾȋǵ ǢȄȋǼ̀ ȭǼʨǔǠ ȭǳȓȄ ǲȄȋǢǑ ȭǻǺǵǕ 1/4 W, 1/2W, 1W, 5W ǸȄ10W , ǠȓȄǬ ǻǱ ȭǸȅǾ 

ȁȋǸ, ǢȄȋǼ̀ Ǹȁǵ ʹǺǱȄ ǱǱ ȭǸȅǾ ȁȋǸ ǞǸǔ ǗӜȅǱ ǱǱ ǸǮȂ ȁȋǸǑ ǢȄȋǼ̀ȋǢ ȅǢ ǶȅǼǺȄǰ ǸȄǴȄ ȅǳȋǸ ǱȄ ǞǼ ǺȄǵ Ǡ 

ϥȄȋǬȅǼȓȄȋǽǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼǑ ȭǼȅǩ͗Ǽ ȅǸȅǹ̏ ǶǳȄǲɝ ȅǳȋǻȂ ȮǱȅǼ ȁȓ, ǱȋǸ ǢȄǸɝǰ ȅǳȋǻȂ ȀǸȋǧȋǻȂ ȭǸȅǾ ȮǱȅǼ ȁȓǑ ǢȄǸɝǰ 

ȭǼȅǩ͗Ǽ ȭǨȄǬ ǞǸǔ ȅǧǢǵ ȁȓǑ ȭǼȅǩ͗ȋǼǼ ԋǘ ʙȄȋ̇ ԋʨ ǬȄȅǺɝǵȄǽ ǲȄȋǢǑ ǬȄȅǺɝǵȄǽ ԋʨ ȀȄȅǢɝȋǬ ȀǔȋǻȄǤ ǢǼȄ ȁȓǑ 

 

ȭǼȅǩ͗ʅȄ̑Ǖ ǶȅǼǸȄȅȁǼ ȭǻ ȮǸȅǾȋ͊Ǽ ǢȄǼȋǰ ȅǸԋʅִ ʙǸȄȁ ǸȄǴȄʈ͛ ȁȓ ǱȄȋǢ ȭǼȅǩ͗ʅȄ̑ ǸȋǽǑ 

 

ȭǼȅǩ͗Ǽ ǞǼ ʙǢȄǼȋǹǳ  

ȭǼȅǩ͗Ǽ (Resistor ) ֙ ǽǱ ԋǘ ʙǢȄǼ: 

 

ü ȅǷʺǮ ȭǼȅǩ͗Ǽ 

ü ȭǹȅǼȋȓǸǽ ȭǼȅǩ͗Ǽ 

 

ȅǷʺǮ ȭǼȅǩ͗Ǽ 

 

ȭǻ Resistor ǞǼ ǺȄǵ ȅǷʺǮ ǲȄȋǢ ǸȄ ȭǻ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȮǱȅǼ ǢǼȄǼ ȀǺȓ ȅǵȅǳɝ͊ ǢȋǼ ȭǳǠȓȄ ȁȓ ǞǸǔ ǻȄǼ ǺȄǵ 

ǶȅǼǸǱɝǵ ǢǼȄ Ȁ̭Ǹ ǵȄ ǱȄȋǢ ȅǷʺǮ ǸȄ ǖǶȅǼǸǱɝǵǾȆǽ Resistor ǸȋǽǑ 

 

V ȅǷʺǮ ȭǼȅǩ͗Ǽ 

V ǢȄǸɝǵ Ǣȋ̩ȄȅǩǬ 

V ǢȄǸɝǵ ǶȄǘǽ 

V ǢȄǸɝǵ ȅǷ̿  

V ȅʙȋ̀Ǯ ǢȄǸɝǵ 

V ȅǲǢ ǞǸǔ ȅǷ̿ 

V ȭǺǬȄǽ ȅǷ̷ 

V ȭǺǬȄǽ ǖʺȄǘǮ ȅǷ̷ 

V ǠȓʅȄǼ ǚ̃ 

V Ƿȋȓǽ 

 

ȭǹȅǼȋȓǸǽ ȭǼȅǩ͗Ǽ: 

ȭǻ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ʙȋȓȄǩǵ ǖԑȀȄȋǼ ǸȄȑȄȋǵȄ-ǢǺȄȋǵȄ Ȁ̭Ǹ ǱȄȋǢ ȭǹȅǼȋȓǸǽ ȭǼȅǩ͗Ǽ ǸȄ ǶȅǼǸǱɝǵǾȆǽ ȭǼȅǩ͗Ǽ ǸȋǽǑ 
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V ȭǹȅǼȋȓǸǽ ȭǼȅǩ͗Ǽ 

V ǞǮǩȄȋ͗Ǹǽ 

V ǶȋǬǵȅǾǠȅǺǬȄǼ 

V ȭǼȅǩ͗ʅȄ̑ ȅǮȋǢǮ Ǹʺ 

 

ȭǼȅǩ͗ȋǼǼ ǢȄǩǕ 

 

ȀȄȅǢɝȋǬ ǢȄȋǼ̀ ʙǸȄȋȁ ǸȄǴȄ ʙǴȄǵ ǢǼȄ ǸȄ ȭǹȄȋ̵ǩ ʑǶ ǥǬȄȋǵȄǘ ȭǼȅǩ͗ȋǼǼ ʙǴȄǵ ǢȄǩǑ Ǟȋʹȋʔ ʙ ̈́ǗȀȋǱ ǶȄȋǼ ȭǢǵ 

ȀȄȅǢɝȋǬ ǸȄ ȭǢȄǵ ǶȄǬɝȀȋǢ ǢǺ ȭǹȄ̵ ǸȄ ǢȄȋǼ̀ ʙǸȄȋȁ ǸȄǴȄ ʙǴȄǵ ǢǼȄǼ ʙȋȓȄǩǵ ǶȋǼǑ Ǟ ȅǸǿȓʨ ǞǢʨ ǚǳȄȁǼȋǵǼ 

ǺȄϡȋǺ ǗǺǼȄ Ȁȁȋǩ ֓ ǪȋǱ ǶȄǼǸ, Ǵξǵ ǞǢʨ ȀȄȅǢɝȋǬ Ǟǽ.ǘ.ȅǮ.( ǽȄǘǬ ǘȋǺʨǔ ǮȄȋȓȄǮ ) ǗȋǨ ǻȄǼ ȭǹȄȋ̵ǩ ȭǼ˙ ș.ȝ 

ȭǲȋǢ ț ȭǹȄ̵Ǒ Ǟǣǵ ȭǢȄǵ ǢȄǼȋǵ ǻȅǳ ȀȄȅǢɝȋǬ ȭȀȄȀɝ ȭǹȄȋ̵ǩ ț ȭǹȄȋ̵Ǽ ȭǸȅǾ ǧȋǽ ǗȋȀ Ǳǣǵ Ǣȋ̩Ȅȋǵ̀ (Ǟǽ ǘ ȅǮ 

) ʨ ǵ ͊ȁȋȓ ǻȄǠȓȄǼ Ȁ̭ȄǸǵȄ ǲȄȋǢǑ Ǟ ǩȄǱȆȓ ȅǸǿȓ ȭǻȋǵȄ ǵȄ ǥȋǬ ǞǼ ǩϢ ȀȄȅǢɝȋǬ ȭǼȅǩ͗Ǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Resistor Ǟǽ ǘ ȅǮ ǞǼ ȭʹȋʔ ț ȭǹȄȋ̵Ǽ ȭǸȅǾ ȭǹȄȋ̵ǩ ȭǢ ʑǶ ǢȋǼ ȅǳȋǸǑ ǞǨȄȑȄ ȭǼȅǩ͗Ǽ ʙȋȓȄǩǵ ȭǺȄǱȄȋǸǢ 

ǢȄȋǼ̀ Ǡ ȭǹȄȋ̵ǩ ȀǼǸǼȄȁ ǢȋǼ ǲȄȋǢǑ ǗǺǼȄ ǞǣȄȋǵ ςԎǺȄʔ ǞǢʨ Ǟǽ ǘ ȅǮ ǞǼ ȭʹȋʔ ǚǳȄȁǼǰ ȅǳǽȄǺǑ ȅǢβ 

Resistor ֚ǽǱ ȀǢǽ ȭʹȋʔǘ Ǟǘ ǴǼȋǵǼ ǢȄǩ ǢȋǼ ǲȄȋǢǑ 

 

ȭǼȅǩ͊ʅȄ̑ ͼξȅǶǔ (Resistance Grouping ) 

 

ȭǼȅǩ͊ʅȄ̑ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ʑǶ ǥȄǬȓ ǞǸǔ ǢȄǼȋ̀ ʣȄȀ ǢȋǼǑǞǩϢ ȭǼȅǩ͊ʅȄ̑ȋǢ ǢǣǵǠ ȅȀȅǼȋǩ ǢǣǵǠ ϣȄǼȄǽȄȋǽ 

ǗǸȄǼ Ǣǣǵ Ǡ ȅȀȅǼǩ ϣȄǼȄǽȄǽ ȀǺεȓ ǢǼȋǱ ȁȓǑȋǼȅǩ͊ʅȄ̑ ǞǼ ȀǺεȓȋǢ ȭǼȅǩ͊ʅȄ̑ ;ȅǶǔ ǸȋǽǑ 

 

ȭǼȅǩ͊ʅȄ̑ ͼξȅǶǔ ԋǘ ʙǢȄǼǕ 

 

¶ ȅȀȅǼǩ ͼξȅǶǔ (Series Grouping ) 

¶ ϣȄǼȄǽȄǽ ͼξȅǶǔ ((Series Grouping ) 
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In a series circuit, the total resistance simply adds:  

R Total  = R1 + R2 + R3 +...+ R N 

 

Parallel Resistor Equation  

 

 

ȅǸȅǹ̏ ǴǼȋǰǼ ϣȄǼȄǽȄǽ ȭǼȅǩ͗ Ǽ ȭǵǬǠȓȄǢɝ (Various Parallel Resistor Networks )  
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ǺȄȅ̵ȅǺǬȄǼ ǞǸǔ ǢȄǽȄǼ ȭǢȄȋǮǼ ǺȄϡȋǺ ȭǼȅǩ͗ ȋǼǼ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱ 

 

ǖʅȄǵȄǽǤ ǺȄȅ̵ ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǵɝȓ 

 

ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǰɝȓ ǢǼȄ ӝǸǘ 

ȀȁǩǑ ȅǵȋǧ ǴȄȋǶ ǴȄȋǶ Ƕ˸ȅǱʨ ȭǳǠȓȄ ȁȋǽȄ- 

 

ǺȄȅ̵ȅǺǬȄȋǼǼ ȭǼ˙ ȅȀȋǽǢǾǵ (Ƶ Range): ǺȄȅ̵ȅǺǬȄȋǼǼ ǮȄȓȄȋǽ 

Ƶ (ǠȁǺ) ȭǼ˙ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ ȀȄǴȄǼǰǱ ȭǼ˙ ǲȄȋǢ: x1, x10,  

 

 

×100, ×1k ǘǱʅȄȅǳǑ ʙȄȓ ǺȄǵ ǖԑǺȄǵ ǢȋǼ ǞǢʨ ȭǼ˙ ȅǵǸɝȄǧǵ 

ǢǼȋǱ ȁȋǸǑ ǻȅǳ ǵȄ ǩȄǵȄ ǲȄȋǢ ǱȄȁȋǽ ǺȄǪȄǺȄȅǪ ȭǢȄȋǵȄ ȭǼ˙ ȅǳȋȓ 

ǢǼȋǱ ȁȋǸǑ 

 

ȅǩȋǼȄ ǖʅȄǮǩȄ͗ (Zero Adjustment ): Ǟʨ ǖʅȄǵȄǽǤ ȅǺǬȄǼ 

ϤǸȁȄȋǼǼ ȀǸȋǧȋȓ ͼξΖԛǰɝ ǴȄǶǑ ǺȄȅ̵ȅǺǬȄȋǼǼ ԋʨ ȭʙȄǸ ǞǢȀȄȋǲ 

͟Ǿɝ ǢǼȋǱ ȁȋǸǑ ȅǺǬȄǼ ȭ͔ȋǽǼ ǮȄǵ ǶȄȋǾ Ș (֢ Ϣ) ǠȁǺ ȭǳǣȄȋǵȄǼ 

ǩϢ "Ƶ ADJƞ ȭǵȄǸʨ ӢȅǼȋȓ ֨ǧǢȋǢ ʪǢ Ș-ȭǱ ǗǵȋǱ ȁȋǸǑ ǻȅǳ 

Ș ȭǱ ǵȄ ǗȋȀ, ǱȄȁȋǽ ϤȄǬȄȅǼǼ ǧȄǩɝ ǢȋǺ ǲȄǢȋǱ ǶȄȋǼǑ 

 

ȭǼȅǩ͗ȋǼǼ ȀȄȋǲ ȭʙȄǸ ȀǔȋǻȄǤ: ȭǼȅǩ͗ȋǼǼ ԋǘ ʙȄȋ̇ ǺȄȅ̵ȅǺǬȄȋǼǼ ԋǘ ȭʙȄǸ ȅǳǵǑ ȭǼȅǩ͗ȋǼǼ ȭǶȄǽȄȅǼʨ ȭǵǘ, ǱȄǘ 

ȭǻȋǢȄȋǵȄ ʙȄȋ̇ ȭǻȋǢȄȋǵȄ ȭʙȄǸ ȅǳȋǱ ǶȄǼȋǸǵǑ 

 

ȭ͔ǽ ȭǲȋǢ ǺȄǵ ǶȑȄ: ǖʅȄǵȄǽǤ ȅǺǬȄȋǼ ȀȄǴȄǼǰǱ ǚǶȋǼǼ ǞǢʨ ȭ͔ǽ ǲȄȋǢ ǦǻȀ ȭ͔ǽ ǵȄȋǺǑ ֨ ǧǢ ȭǻ ͛ Ȅȋǵ ǳсȑȄȋǸ, ȭȀǘ 

ȭ͔ȋǽǼ ǺȄǵ  ˸(ͼǰ) ǢǼȋǱ ȁȋǸǑ ȅǵǸɝȄȅǧǱ ȭǼ˙ ǷʅȄʮǼ ȅǳȋȓǑ 

 

ȅǮȅǩǬȄǽ ǺȄȅ̵ ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǰɝȓ 

 

ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǰɝȓ ǢǼȄ ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄȋǼǼ ȭǧȋȓ ǗǼǠ Ȁȁǩ Ǡ ȅǵ֖ɝǽǑ ȅǵȋǧ 

ǴȄȋǶ ǴȄȋǶ Ƕ˸ȅǱʨ ȭǳǠȓȄ ȁȋǽȄ- 

 

ǺȄȅ̵ȅǺǬȄǼ ǧȄ֟ ǢǼȄ: ǺȄȅ̵ȅǺǬȄǼʨ Ǘǵ ǢǼȋǱ ȁȋǸǑȋǼȅǩ͗ʅȄ̑ (Ƶ) 

ǺȄǶȄǼ ȭǺȄǮ ȅǵǸɝȄǧǵ:  ǮȄȓȄǽʨ Ƶ (Ohm) ȅǧȋͥǼ ȅǳȋǢ ӢȅǼȋȓ ȅǵǵǑ 

ȭǸȅǾǼǹȄǤ ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄȋǼ Auto -range ǲȄȋǢ, ȭȀȋʹȋʔ 

ȭǼ˙ ȅǵȋǩ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓ ǵȄǑ ǻȅǳ ϥȄԑȓȄǽ ȭǼ˙ ǲȄȋǢ, ǱȋǸ 

ǖԑǺȄǵ ǢȋǼ ǢȄǨȄǢȄȅǨ ȭǼ˙ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ (ȭǻǺǵ 200 Ƶ, 

2ɣƵ, 20kƵ ǘǱʅȄȅǳ) Ǒ  
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ȭǼȅǩ͗Ǽ ȀȄȅǢɝǬ ȭǲȋǢ ǗǽȄǳȄ ǢǼȄ: ȀʪǢ ǺȄǵ ȭǶȋǱ ȭǼȅǩ͗Ǽʨ ȀȄȅǢɝǬ ȭǲȋǢ ǢǺǶȋʹ ǞǢ ʙȄ̃ ȅǸȅˏ̏ ǢǼȋǱ ȁȋǸǑ 

ȀȄȅǢɝȋǬ ֜  ɦǖǸ͛Ȅȓ ǖϢȄϢ ǚǶȄǳȄǵ ȅǼȅǮǔȋǢ ʙǹȄȅǸǱ ǢǼȋǱ ǶȄȋǼǑ 

 

ȭʙȄǸ ȀǔȋǻȄǤ ǢǼȄ: ǢȄȋǽȄ ȭʙȄǸ COM ȭǶȄȋǬɝ ǞǸǔ ǽȄǽ ȭʙȄǸ VQmA  ȭǶȄȋǬɝ ǽȄǤȄȋǱ ȁȋǸǑ ǞͼȋǽȄ ȀȄǴȄǼǰǱ ȅʙ-ȭȀǬ 

ǲȄȋǢǑ 

 

ǞǸȄǼ ǺȄȅ̵ȅǺǬȄȋǼǼ ȭʙȄǸ ԋʨ ȭǼȅǩ͗ȋǼǼ ԋǘ ʙȋ̇ ͟ Ǿɝ ǢǼȋǱ ȁȋǸǑ ȭǼȅǩ͗ȋǼǼ ȭǶȄǽȄȅǼʨ ȭǵǘǑ ȭǻȋǢȄȋǵȄ ȅǳȋǢǘ ȭʙȄǸ 

ǽȄǤȄȋǱ ǶȄǼȋǸǵǑ 

 

ȅǮȀȋ̘ ȭǲȋǢ ǺȄǵ ǶȑȄ: ǺȄȅ̵ȅǺǬȄȋǼǼ ȅ͓ȋǵ ȀǼȄȀȅǼ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ʙǳȅǾɝǱ ȁȋǸǑ ǻȅǳ ȭǼ˙ ȭǨȄǬ ȁȓ, ȅǮȀȋ̘ȋǱ OL  

ǸȄ ș ȭǳǣȄȋǱ ǶȄȋǼǑ ǞǼ ǺȄȋǵ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǸɝȄȅǧǱ ȭǼȋ˙Ǽ ǸȄǘȋǼǑ Ǳǣǵ ǚˌǱǼ ȭǼȋ˙ ǻȄǵǑ 

 

ȅǼȅǮǔ ȅ͛Ǽ ȁǠȓȄ Ƕǻɝ̇ ǖȋǶʹȄ ǢǼȋǱ ȁȋǸǑ ȅǼȅǮǔ ǢȋȓǢ ȭȀȋǢȋ̃Ǽ Ǻȋϡ ȅ͛ȅǱǾȆǽ ȁȋȓ ǻȄȓǑ 

 

ǢȄǽȄǼ ȭǢȄȋǮǼ ǺȄϡȋǺ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǵɝȓ 

 

ȭǼȅǩ͗ȋǼǼ ǤȄȋǻȂǼ Ǽǔ ȭǳȋǣ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǰɝȋǻȂǼ Ƕ˸ȅǱȋǢ ǢȄǽȄǼ ȭǢȄǮ Ƕ˸ȅǱ ǸȋǽǑ ȭǼȅǩ͗ȋǼǼ ǤȄȋȓ ȀȄǴȄǼǰǱ Ȝ, 

ȝ, ǸȄ Ȟʨ ǼȋǦǼ ϤȄ̃ ǲȄȋǢǑ Ǟǘ ϤȄ̃ͼȅǽ ǸȄǺ ȭǲȋǢ ǮȄȋǵ Ƕȋȑ ǺȄǵ ȅǵǰɝȓ ǢǼȄ ȁȓǑ ʙȅǱʨ ǼȋǦǼ ǞǢʨ ȅǵȅǳɝ͊ ǺȄǵ, 

ͼǰǢ (multiplier ) ǞǸǔ ȀȁǵǾȆǽǱȄ (tolerance ) ǲȄȋǢǑ 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

ȭǼȅǩ͗Ǽ ǢȄǽȄǼ ȭǢȄǮ 

 

Ȝ-ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǩϢ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱ: 

 

ȀȄǴȄǼǰǱ Ȝ-ϤȄ̃ ȭǼȅǩ͗Ǽ ȭǸȅǾ ȭǳǣȄ ǻȄȓǑ ȭȀȄǵȄǽȆ ǸȄ οǶȄǽȆ ϤȄ̃ʨ ȀȄǴȄǼǰǱ ǬǽȄȋǼ̑ ϤȄ̃ ȁȓ ǞǸǔ Ǟʨ ǮȄǵȅǳȋǢ 

ǲȄȋǢǑ 
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¶ ʙǲǺ ϤȄ̃: Ǟʨ ʙǲǺ ȀǔϚȄ ȅǵȋǳɝǾ ǢȋǼǑ 

¶ ȅΜǱȆȓ ϤȄ̃: Ǟʨ ȅΜǱȆȓ ȀǔϚȄ ȅǵȋǳɝǾ ǢȋǼǑ 

¶ ԇǱȆȓ ϤȄ̃ (ͼǰǢ): Ǟǘ ǼȋǦǼ ǺȄǵ ȅǳȋȓ ʙǲǺ ԋʨ ȀǔϚȄ ΜȄǼȄ ǤʪǱ ǺȄǵȋǢ ͼǰ ǢǼȋǱ ȁȋǸǑ 

¶ ǧԅǲɝ ϤȄ̃ (ȀȁǵǾȆǽǱȄ): Ǟʨ ǺȄȋǵǼ ǾǱǢǼȄ ȅǵ֖ɝǽǱȄ (tolerance) ȅǵȋǳɝǾ ǢȋǼǑ 

 

 

 
 

ȝ-ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǩϢ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱǕ 

 

ȝ-ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱʨ Ȝ-ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǺȋǱȄǘ, ǱȋǸ ǞǣȄȋǵ ǼȋǦǼ ϤȄ̃ͼȅǽǼ ֗ȅǺǢȄ ȅǢӫǬȄ ȅǹǑ̏ 

Ǟǘ Ƕ˸ȅǱȋǱ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȭǸǼ ǢǼȄǼ ǩϢ ǗǶǵȄȋǢ ȅǵȋǧǼ ǴȄǶ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸ: 

 

¶ ʙǲǺ ϤȄ̃ʨ ʙǲǺ ǖ  ̂ȅǵȋǳɝǾ ǢȋǼǑ 

¶ ȅΜǱȆȓ ϤȄ̃ʨ ȅΜǱȆȓ ǖ  ̂ȅǵȋǳɝǾ ǢȋǼǑ 

¶ ԇǱȆȓ ϤȄ̃ʨ ԇǱȆȓ ǖ  ̂ȅǵȋǳɝǾ ǢȋǼǑ 

¶ ǧԅǲɝ ϤȄȋ̃Ǽ ֗ȅǺǢȄ (ͼǰǢ): ǧԅǲɝ ϤȄ̃ʨ ͼǰǢ (multiplier ) ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ ʙǲǺ ȅǱǵʨ ǖ  ̂ȅǳȋȓ 

ǤʪǱ ȀǔϚȄǼ ȀȄȋǲ Ǟǘ ϤȄȋ̃Ǽ ȅǵǴɝȄȅǼǱ ǺȄǵ (șȘ-ǞǼ ǥȄǱ ȅȁȀȄȋǸ) ͼǰ ǢǼȋǱ ȁȋǸǑ 

¶ Ƕ˗Ǻ ϤȄȋ̃Ǽ ֗ȅǺǢȄ (ǬǽȄȋǼ̑): Ƕ˗Ǻ ϤȄ̃ʨ ǬǽȄȋǼ̑ (tolerance ) ǸȄ ȀȁǵǾȆǽǱȄ ȅǵȋǳɝǾ ǢȋǼ, ǖǲɝȄִ 

ȭǼȅǩ͗ȋǼǼ ʙӜǱ ǺȄǵ ǗǳǾɝ ǺȄǵ ȭǲȋǢ ǢǱ ǾǱȄǔǾ ǢǺ ǸȄ ȭǸȅǾ ȁȋǱ ǶȄȋǼǑ 
 

ǚǳȄȁǼǰ-Ț: ǻȅǳ ǞǢʨ ȭǼȅǩ͗ȋǼ ǸȄǺ ȭǲȋǢ ǮȄȋǵ ϤȄ̃ͼȋǽȄ ǻǲȄʆȋǺ ǽȄǽ, ǽȄǽ, ǢȄȋǽȄ, ǢȄȋǽȄ ǞǸǔ ȭȀȄǵȄǽȆ ȁȓ, ǱȋǸ 

ǺȄǵ ȁȋǸ: 

 
 

Ȟ-ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǩϢ ǺȄǵ ȅǵǰɝȓ Ƕ˸ȅǱǕ 

Ȟ-ϤȄ̃ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȀȄǴȄǼǰǱ ϤȄ̃ͼȅǽǼ ǼǦ ǞǸǔ ʆǺ ǖԑȀǼ ȅǵǰɝȓ ǢǼȄ ȁȓǑ Ƕ˸ȅǱʨ ȅǵ̦οǶ: 
 

¶ ʙǲǺ ϤȄ̃ (ȀȁʢȄǔǾ ǖ )̂: Ǟʨ ǺȄȋǵǼ ʙǲǺ ǖ  ̂ȅǵȋǳɝǾ ǢȋǼǑ 

¶ ȅΜǱȆȓ ϤȄ̃ (ǾǱȄǔǾ ǖ )̂: Ǟʨ ǺȄȋǵǼ ȅΜǱȆȓ ǖ  ̂ȅǵȋǳɝǾ ǢȋǼǑ 

¶ ԇǱȆȓ ϤȄ̃ (ǳǾȅǺǢ ǖ )̂: Ǟʨ ǺȄȋǵǼ ԇǱȆȓ ǖ  ̂ȅǵȋǳɝǾ ǢȋǼǑ 
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¶ ǧԅǲɝ ϤȄ̃ (ͼǰǢ): Ǟʨ ʙǲǺ ȅǱǵʨ ǖ  ̂ΜȄǼȄ ǤʪǱ ȀǔϚȄʨȋǢ ǢǱ ȅǳȋȓ ͼǰ ǢǼȋǱ ȁȋǸ ǱȄ ȅǵȋǳɝǾ ǢȋǼ 

(șȘ-ǞǼ ǥȄǱ ȅȁȀȄȋǸ) Ǒ 

¶ Ƕ˗Ǻ ϤȄ̃ (ȀȁǵǾȆǽǱȄ/Tolerance ): Ǟʨ ȭǼȅǩ͗ȋǼǼ ǺȄȋǵǼ ȅǵ֖ɝǽǱȄǼ ǾǱȄǔǾ ȅǵȋǳɝǾ ǢȋǼ (ȭǻǺǵ ȝ%, 

°ș%) Ǒ 

¶ ǿ ͌ϤȄ̃ (ǱȄǶǺȄʔȄǼ ȀȁǤ/Temperature Coefficient -TC): Ǟʨ ȅǵȋǳɝǾ ǢȋǼ ȭǻ ǱȄǶǺȄʔȄ 

ǶȅǼǸǱɝȋǵǼ ȀȄȋǲ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ǢǱӶʹ ǶȅǼǸȅǱɝǱ ȁȋǸ (ʙȅǱ ȅǺȅǽȓǵ ǹȄȋǤ ȅǶȅǶǞǺ, ppm/°C ȅȁȀȄȋǸ) Ǒ 

 

ǚǳȄȁǼǰ-ț: ǻȅǳ ǞǢʨ ȭǼȅǩ͗ȋǼǼ ϤȄ̃ͼȋǽȄ ʆǺȄεȋȓ ȁȓ: ǸȄǳȄǺȆ, ǽȄǽ, Ȁ֓ǩ, ȁ֟ǳ, ȭȀȄǵȄǽȆ, ǞǸǔ ǵȆǽǑ 

 

 

 

ȀȄǼȋǷȀ ǺȄǚ̀ ȅǮǹȄǘȀ (SMD) ȭǼȅȀ͗Ǽ ǞǼ ǺȄǵ ȅǵǰɝȓ ǢǼȄǼ Ƕ˸ȅǱ 

 

SMD (Surface Mount Device) ȭǼȅǩ͗ȋǼǼ ǤȄȋȓǼ ȭǢȄǮ ȭǳȋǣ ǞǼ ǺȄǵ ȭǸǼ ǢǼȄǼ ȅǱǵʨ ʙǴȄǵ Ƕ˸ȅǱ ȅǵȋǧ 

ȭǳǠȓȄ ȁȋǽȄ: 

 

ț-ȅǮȅǩǬ ȭǢȄǮ (3-Digit Code )  

Ǟʨ ȀȄǴȄǼǰ ǺȄȋǵǼ ȭǼȅǩ͗ȋǼǼ ǩϢ ϤǸϘǱ ȁȓǑ ȀȄǴȄǼǰǱ ȝ% ǬǽȄȋǼ̑ Ȁ̩ ̏ȭǼȅǩ͗ȋǼ Ǟǘ ȭǢȄǮ ǲȄȋǢǑ 

 

ʙǲǺ Ǡ ȅΜǱȆȓ ȀǔϚȄ: ȭǼȅǩ͗ȋǼǼ 'Base Value' ǸȄ ֚ǽ ǺȄǵǑ 

ԇǱȆȓ ȀǔϚȄ: Ǟʨ ȁȋǽȄ 'Multiplier' (șȘ-ǞǼ ǶȄǠȓȄǼ) Ǒ ǖǲɝȄִ ʙǲǺ ԋʨ ȀǔϚȄǼ ǶȋǼ Ǣȓʨ ֢Ϣ (Ș) ǸȀȋǸǑ 

 

ǚǳȄȁǼǰ: 

102 :  șȘ ǞǼ ǶǼ Țʨ ֢Ϣ = șȘȘȘ Ƶ ǸȄ ș kƵǑ 

225 :  ȚȚ ǞǼ ǶǼ ȝʨ ֢Ϣ = Ț,ȚȘȘ,ȘȘȘ Ƶ ǸȄ Ț.Ț MƵǑ 

Ȝȟț ȭǢȄǮ ȁȋǽ, Ȝȟ ǞǼ ǶȋǼ ț ʨ ֢Ϣ ǸȀȋǸǑ ǖǲɝȄִ Ȝȟ,ȘȘȘ ǠȁǺ ǸȄ Ȝȟ ȅǢȋǽȄ-ǠȁǺ (47kƵ) Ǒ 

 

Ȝ-ȅǮȅǩǬ ȭǢȄǮ (4-Digit Code ) 

ǖȅǴǢ ֨  ̫ǸȄ ș% ǬǽȄȋǼ̑ ȭǼȅǩ͗ȋǼ Ǟǘ ȭǢȄǮ ϤǸϘǱ ȁȓǑ 

ʙǲǺ ț ǵνǼ: ȭǼȅǩ͗ȋǼǼ ֚ǽ ǺȄǵǑ 

Ȝǲɝ ǵνǼ: ǺȄȅ̵̘ȄȓȄǼ ǸȄ ֢ȋϢǼ ȀǔϚȄǑ 

ǚǳȄȁǼǰ: 'ȜȟȘȚ' ȭǢȄǮ ȁȋǽ, ȜȟȘ ǞǼ ǶȋǼ Țʨ ֢Ϣ ǸȀȋǸǑ ǖǲɝȄִ Ȝȟ,ȘȘȘ ǠȁǺ ǸȄ Ȝȟ ȅǢȋǽȄ-ǠȁǺ (47kƵ) Ǒ 

ǚǳȄȁǼǰ: 

  1001 : șȘȘ ǞǼ ǶǼ șʨ ֢Ϣ = șȘȘȘ Ƶ ǸȄ ș kƵǑ 

  4992 : Ȝȡȡ ǞǼ ǶǼ Țʨ ֢Ϣ = Ȝȡ,ȡȘȘ Ƶ ǸȄ Ȝȡ.ȡ kƵǑ 
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EIA -96 Ƕ˸ȅǱ (Precision Resistors ) 

Ǟʨ ș% ǬǽȄȋǼ̑ ֜  ɦǖȅǱ ֨  ̫ȭǼȅǩ͗ȋǼǼ ȭʹȋʔ ϤǸϘǱ ȁȓǑ ǞȋǱ Țʨ ȀǔϚȄ ǞǸǔ ȭǾȋǿ șʨ ǖʹǼ ǲȄȋǢ (ȭǻǺǵ- 

01C ) Ǒ 

ȀǔϚȄ (Code ): ǧȄǬɝ ȭǲȋǢ ȭǼȅǩ͗ȋǼǼ ֚ǽ ǺȄǵ ӝǓȋǩ ȭǸǼ ǢǼȋǱ ȁȓ (ȭǻǺǵ: 01  ǺȄȋǵ 100 , 30 ǺȄȋǵ 200 ) Ǒ 

ǖʹǼ (Multiplier ): Ǟǘ ǖʹǼʨ ȅǵȅǳɝ͊ ǺȄȅ̵̘ȄȓȄǼ ȅǵȋǳɝǾ ǢȋǼ (ȭǻǺǵ: A=1, B=10, C=100 , D=1000 ) Ǒ 

 

 ǚǳȄȁǼǰ: '01C' ǺȄȋǵ ǧȄǬɝ ǖԑǻȄȓȆ șȘȘ ǞǸǔ C ǞǼ ǩϢ șȘȘ ͼǰǑ ǖǲɝȄִ șȘȘ x șȘȘ = șȘ,ȘȘȘ ǠȁǺ ǸȄ șȘ ȅǢȋǽȄ-

ǠȁǺ (10kƵ) Ǒ 
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EIA -96 Ƕ˸ȅǱ (ț-ǖʹȋǼǼ ȭǢȄǮ) 

Ǟʨ ֓ǪȋǱ ǞǢʨ ȅǵȅǳɝ͊ ֟Ǣ-ǗǶ ǧȄǬɝ ʙȋȓȄǩǵ ȁȓǑ ǗǶǵȄǼ ǗǶȋǽȄǮ ǢǼȄ ǨȅǸͼȋǽȄȋǱ Ǟǘ ǧȄǬɝʨ ǼȋȓȋǨǑ 

Multiplier Table (ǖʹǼ): 

 

  Y/S = 0.01  

   X/R = 0.1  

   A = 1 

   B = 10 

   C = 100  

   D = 1000  

 

 ǚǳȄȁǼǰ: 01C ǺȄȋǵ Șș-ǞǼ ȭǢȄǮ ǹʅȄ֟ șȘȘ ǞǸǔ C ǺȄȋǵ șȘȘ ȅǳȋȓ ͼǰǑ ǖǲɝȄִ șȘ,ȘȘȘ Ƶ ǸȄ șȘ kƵǑ 

 

 

 'R', 'M' ǞǸǔ ƚ0ƛ ȭǢȄǮ (Low Resistance ) 

 

'R' ֜  ɦȭǢȄǮ (Low Resistance ) 

ǻȅǳ ǺȄȋǵǼ Ǻȋϡ 'R' ǲȄȋǢ, ǱȋǸ ȭȀʨȋǢ ǳǾȅǺǢ (Decimal Point ) ȅȁȋȀȋǸ ǴǼȋǱ ȁȓǑ 

ǚǳȄȁǼǰ: 'R10 ' = Ș.ș ǠȁǺ, '4R7 ' = Ȝ.ȟ ǠȁǺǑ 

 

'M ' ֜  ɦȭǢȄǮ (Low Resistance ) 

ǻȅǳ ǺȄȋǵǼ Ǻȋϡ 'R' ǲȄȋǢ, ǱȋǸ ȭȀʨȋǢ ǢȄȋǼ̀ ȭȀȅ̑ǔ ȭǼȅǩ͗Ǽ ȅȁȋȀȋǸ ǴǼȋǱ ȁȓǑ 

ǲȄȋǢǑ 

ǚǳȄȁǼǰ:  1M0  = ș ȅǺȅǽ-ǠȁǺǑ 

 

ȅǩȋǼȄ ǠȁǺ (Zero Ohm ) 

ȭǼȅǩ͗ȋǼ ςԎ '0' ȭǽǣȄ ǲȄǢȋǽ ȭȀʨ ǩȄ̩ȄǼ ǸȄ ǱȄȋǼǼ ǺȋǱȄ ǢȄǩ ǢȋǼǑ Ǟʨ ȀȄȅǢɝȋǬǼ ԋʨ Ƕȋȓ̀ȋǢ ֜  ɦǢǼȋǱ 

ϤǸϘǱ ȁȓǑ 
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ȭȀǽǷ ȭǧǢ (Self -Check)-ș.ȝ  

 ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

1. ȭǼȅǩ͗ʅȄȋ̑Ǽ ǞǢǢ ǢȆ? 

(Ǣ) ȭǹȄ̵ 

(ǣ) ǠȁǺ (Ƶ) 

(Ǥ) ǖʅȄȅ̩ȓȄǼ 

 

2. Ȝ-ϤȄ̃ ȭǼȅǩ͗ȋǼǼ țȓ ϤȄ̃ʨ ǢȆ ȅǵȋǳɝǾ ǢȋǼ? 

(Ǣ) ʙǲǺ ȀǔϚȄ 

(ǣ) ǬǽȄȋǼ̑ 

(Ǥ) ǺȄȅ̵̘ȄȓȄǼ (֢ ȋϢǼ ȀǔϚȄ) 

 

3. SMD ȭǼȅǩ͗ȋǼǼ ǤȄȋǻȂ '102' ȭǽǣȄ ǲȄǢȋǽ ǞǼ ǺȄǵ ǢǱ? 

(Ǣ) șȘȚ ǠȁǺ 

(ǣ) șȘȘ ǠȁǺ 

(Ǥ) șȘȘȘ ǠȁǺ ǸȄ ș ȅǢȋǽȄ-ǠȁǺ 

 

4. ȭǼȅǩ͗ǼȋǢ ȅȀȅǼȋǩ (Series ) ֜  ɦǢǼȋǽ ȭǺȄǬ ȭǼȅǩ͗ʅȄȋ̑Ǽ ǢȆ ǶȅǼǸǱɝǵ ȁȓ? 

(Ǣ) ǢȋǺ ǻȄȓ 

(ǣ) ȭǸȋȑ ǻȄȓ 

(Ǥ) ǞǢǘ ǲȄȋǢ 

 

5. ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄȋǼ ȭǼȅǩ͗ʅȄ̑ ǺȄǶȄǼ ǗȋǤ ǵǸʨ ȭǢȄǵ ǖǸ͛Ȅȋǵ ȭȀǬ ǢǼȋǱ ȁȓ? 

(Ǣ) ACV  

(ǣ) Ohm (Ƶ) 

(Ǥ) DCMA  

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.ȝ 

 

(ǣ) ǠȁǺ (Ƶ) Ț. (Ǥ) ǺȄȅ̵̘ȄȓȄǼ (֢ ȋϢǼ ȀǔϚȄ) ț. (Ǥ) șȘȘȘ ǠȁǺ ǸȄ ș ȅǢȋǽȄ-ǠȁǺ (șȘ ǞǼ ǶȋǼ Ț ʨ ֢Ϣ) Ȝ. (ǣ) 

ȭǸȋȑ ǻȄȓ (R = R1 + R2 + ...) ȝ. (ǣ) Ohm (Ƶ) 
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ǩǸ ȅǾǬ (Task -Sheet) -ș.ȝ 

ǩȋǸǼ ǵȄǺ: ǢȄǽȄǼ ȭǢȄǮ ǞǸǔ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǼȅǩ͗ ȋǼǼ ǺȄǵ ȅǵǰɝȓ Ǡ ǶǼȆ́ȄǑ 

ǚȋ˶ϩ: 

1. ǢȄǽȄǼ ȭǢȄǮ ǧȄǬɝ ϤǸȁȄǼ ǢȋǼ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ȭǸǼ ǢǼȄǑ 

2. ȅǮȅǩǬȄǽ ǸȄ ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȭǼȅǩ͗ȋǼǼ ȀʪǢǱȄ ǻȄǧȄǘ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ:  

1. ȅǸȅǹ̏ ǺȄȋǵǼ ǢȄǸɝǵ Ǣȋ̩ȄȅǩǾǵ ȭǼȅǩ͗Ǽ (Ȝ-ϤȄ̃ ǸȄ ȝ-ϤȄ̃) Ǒ 

2. ȅǮȅǩǬȄǽ/ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼǑ  

3. ǢȄǽȄǼ ȭǢȄǮ ǧȄǬɝǑ 

 

ǢȄȋǩǼ ǴȄǶ:  

1. ǢȄǽȄǼ ȭǢȄǮ Ƕ˸ȅǱ: ǞǢʨ Ȝ-ϤȄ̃ ȭǼȅǩ͗Ǽ ȅǵǵǑ ǞǼ ʙǲǺ ԋǘ ϤȄȋ̃Ǽ ǼǦ ȭǲȋǢ ȀǔϚȄ ǞǸǔ ԇǱȆȓ ϤȄȋ̃Ǽ 

ǼǦ ȭǲȋǢ ǺȄȅ̵̘ȄȓȄǼ ȅǵȋȓ ǺȄǵ ǤǰǵȄ ǢξǵǑ ǧԅǲɝ ϤȄ̃ ȭǲȋǢ ǬǽȄȋǼ̑ ȭǸǼ ǢξǵǑ  

2. ǺȄȅ̵ȅǺǬȄǼ ȭȀǬǗǶ: ǺȄȅ̵ȅǺǬȄȋǼǼ ȅȀȋǽʮǼ ǵǸ ǠȁǺ (Ƶ) ȭǼȋ˙ ǼȄӝǵǑ ǖʅȄǵȄǽǤ ȅǺǬȄǼ ȁȋǽ ʙǲȋǺ 'Zero 

Adjustment'  ǢȋǼ ȅǵǵǑ  

3. ǶȅǼǺȄǶ: ȭǼȅǩ͗ȋǼǼ ԋǘ ʙȄȋ̇ ǺȄȅ̵ȅǺǬȄȋǼǼ ԋʨ ȭʙȄǸ Ǵξǵ (ȁȄǱ ȅǳȋȓ ȭʙȄȋǸǼ ȭǺǬȄǽ ǖǔǾ ͟Ǿɝ ǢǼȋǸǵ ǵȄ, 

ǞȋǱ ȅǼȅǮǔ ֖ǽ ǗȀȋǱ ǶȄȋǼ) Ǒ  

4. ԅǽǵȄ: ǢȄǽȄǼ ȭǢȄǮ ȭǲȋǢ ʙȄ̔ ǺȄǵ ǞǸǔ ǺȄȅ̵ȅǺǬȄȋǼǼ ȅǼȅǮǔ ԅǽǵȄ ǢȋǼ ȭǳӝǵ Ǟʨ ǬǽȄȋǼ̑ ȀȆǺȄǼ Ǻȋϡ ǗȋǨ 

ȅǢ ǵȄǑ  

5. ʙȄ̔ Ǳϟ ȅǵȋǧǼ ǨȋǢ ȅǽȅǶǸ˸ Ǣξǵ: 

ȭǼȅǩ͗ȋǼǼ ǼǦ ȅȁȀȄǸӜǱ ǺȄǵ ǶȅǼǺȄǶӜǱ ǺȄǵ 

   

 

ȀǱǢɝǱȄ: 

 

¶ ȀȄȅǢɝȋǬ Ȁǔ֜ʱ ǖǸ͛Ȅȓ ȭǼȅǩ͗ʅȄ̑ ǺȄǶȄǼ ǗȋǤ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ Ǹ ̎ȅǵȅ́Ǳ ǢξǵǑ 

¶ ȀʪǢ ȭǼ˙ ȅǵǸɝȄǧǵ Ǣξǵ ȭǻǵ ȅǺǬȄȋǼǼ ʹȅǱ ǵȄ ȁȓǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.Ȟ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǢʅȄǶȄȅȀǬǼ) 

 

ȅǾǣǵǷǽ-ș.Ȟ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǢʅȄǶȄȅȀǬǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ 

ȁȋǸǑ 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǢʅȄǶȄȅȀǬȄȋǼǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

2. ǢʅȄǶȄȅȀǬȄȋǼǼ ʙǢȄǼȋǹǳ 

3. ǢʅȄǶȄȅȀǬȋǼǼ ǺȄǵ ȅǵǰɝȋȓǼ Ƕ˸ȅǱ 

4. ǢʅȄǶȄȅȀǬǼ ;ȅǶǔ  

 

ǢʅȄǶȄȅȀǬȄȋǼǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

 

ǢʅȄǶȄȅȀǬǼ (Capacitor ) ǸȄ ǴȄǼǢ ȁȋǽȄ ǞǢʨ ȅǵȅ͇ȓ (passive ) ǘȋǽǢʏȅǵǢ ǚǶȄǳȄǵ, ǻȄ ȮǸԋʅȅǱǢ ȭʹȋʔ ȅ͛Ǽ 

ǱȅǮȂִ Ǿȅʱ ǸȄ ǧȄǩɝ ȀȄǺȅǻȂǢǹȄȋǸ ǩǺȄ ǸȄ Ȁȓ̠ ǢȋǼ ǼȄȋǣ Ǒ Ǟʨ ԋʨ ǶȅǼǸȄȁȆ ǶȄǱ ǸȄ ǶȄȋǱǼ ǺȄȋǪ ǞǢʨ ǖ̇ȅǼǱ ǶǳȄǲɝ 

ǸȄ ǮȄǘ-ǘȋǽǢȅʏǢ (dielectric ) ΜȄǼȄ ǤʪǱ Ǒ Ǟʨ ӝǸ ΚǱ ǧȄǩɝ Ǡ ȅǮȀǧȄǩɝ ȁȋǱ ǶȄȋǼ ǞǸǔ ȀȄȅǢɝȋǬ Ǿȅʱ ȀǼǸǼȄȁ, 

ȭǹȄȋ̵ǩ ȅ͛Ǽ ǼȄǣȄ Ǡ ȅȀǤϢȄǽ ȅǷ̵ȄǼ ǢǼȋǱ ϤǸϘǱ ȁȓ Ǒ 

 

ǴȄǼǢ ǞǺǵ ǞǢʨ ȮǸԋʅȅǱǢ ǻ ̆ǻȄ ԋʨ ǶȅǼǸȄȁȆ ǶȄȋǱǼ ǺȄȋǪ ǮȄǘ-ǘȋǽȅʭǢ ǖǶȅǼǸȄȁȆ ǶǳȄǲɝ ȅǵȋȓ ǤʪǱǑ ȀȁǩǹȄȋǸ 

ǸǽȋǱ ȭǤȋǽ ǢʅȄǶȄȅȀǬǼ ǸȄ ǴȄǼǢ ȁȋˏ ǖȋǵǢǬȄ ȅǼ- ǧȄǩɝǞǸǽ ϤȄǬȄȅǼǼ ǺȋǱȄǑ ǱȋǸ ǞǼ ǧȄǩɝ ǴȋǼ ǼȄǣȄǼ ʹǺǱȄ ǖȋǵǢ 

ǢǺǑ 

 

Capacitor  ǞǼ ʙǱȆǢ 

 

ǢʅȄǶȄȅȀǬȋǼǼ ǞȀ Ǘǘ ǞǢǢ ǷʅȄǼȄǮ (F) Ǒ ǷʅȄǼȄǮ ǖȋǵǢ Ǹȑ ȁǠȓȄǼ ǢȄǼȋǵ ǞȋǢ ʙȋȓȄǩǵ ǺȋǱȄ ǺȄǘȋʆȄǷʅȄǼȄǮ (µF), 

ȅǶȋǢȄ-ǷʅȄǼȄǮ (PF) ǞǸǔ ϢȄȋǵȄ ǷʅȄǼȄǮ (nF ) ΜȄǼȄ ʙǢȄǾ ǢǼȄ ȁȋȓ ǲȄȋǢǑ 
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ǢʅȄǶȄȅȀϜȄ̑Ǖ 

 

ǢʅȄǶȄȅȀǬȋǼǼ ȮǸԋʅȅǱǢ ǞǵȄȅǩɝ ǸȄ ǧȄǩɝ Ȁ˗ȓ ǢǼȄǼ ǴǺɝ ȭǢ ǢʅȄǶȄȅȀϜȄ̑ ǸȋǽǑ ǢʅȄǶȄȅȀǬȋǼǼ ǺϡǣȄȋǵ ȭ̘Ǭ ǞǼ ǺȄȋǪ 

ǻǣǵ ǶȋǬǵȅǾȓȄǽ ǶȄǲɝǢʅ ǲȄȋǢ Ǳǣǵ ǱȄȋǢ Capacitor ǧȄǩɝ ǖǸ͛Ȅȓ ǲȄȋǢ ǞǸǔ ǻǣǵ ǶȋǬǵȅǾȓȄǽ ǶȄǲɝǢʅ ǲȄȋǢ ǵȄ 

Ǳǣǵ ȅǮȀǧȄǩɝ ǖǸ͛Ȅȓ ǲȄȋǢǑ 

֨ʔǕ 

¶ ǢʅȄǶȄȅȀϜȄ̑ = ǧȄǩɝ / ǶȋǬǵȅǾȓȄǽ ȅǮǷȄȋǼ̑ 

¶ ǖǲɝȄ, C = Q / V 

¶ ǞǣȄȋǵ, 

¶ C = ǢʅȄǶȄȅȀϜȄ̑, 

¶ Q = ǧȄǩɝ, 

¶ V = ǶȋǬǵȅǾȓȄǽ ȅǮǷȄȋǼ̑, 

 

ǢʅȄǶȄȅȀǬȄȋǼǼ ʙǢȄǼȋǹǳ 

ȅǵȋ ̦ȅǸȅǹ̏ ǴǼȋǰǼ ǢʅȄǶȄȅȀǬȄȋǼǼ ǸǰɝǵȄ ǢǼȄ ȁȋǽȄ- 

 

ȅȀǼȄȅǺǢ ǢʅȄǶȄȅȀǬǼ (Ceramic Capacitor ) 

 

 

ǘȋǽǢȋʏȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬȄǼ (Electrolytic Capacitor ) 

 

 
 

1. ȀȄǴȄǼǰǱ Ȁ͚Ȅ ǞǸǔ ȭǨȄǬ ǗǢȄȋǼ ȮǱȅǼ ǢǼȄ 

ȁȓǑ 

2. ȀȄǴȄǼǰǱ ǚ  ̩ȅʚȋǢȄȋȓȅ̑ ȀȄȅǢɝȋǬ ϤǸϘǱ 

ȁȓǑ 

3. ȭǼʨǔ: șȘȘ ȭǹȄ̵ ȭǲȋǢ șȘȘȘ ȭǹȄ̵ Ƕǻɝ̇ 

ȁȋǱ ǶȄȋǼǑ 

4. ȅȀǼȄȅǺǢ ǢʅȄǶȄȅȀǬǼ ȀȄǴȄǼǰǱ ξʨǵ ȀȄȅǢɝǬ 

ǞǸǔ ȅȀǤϢȄǽ ȅǷ̵ȄȅǼǔ Ǟ ϤǸϘǱ ȁȓǑ 
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1. ȭǶȄǽȄȅǼʨ ǲȄȋǢ (ǴǵȄ˰Ǣ ǞǸǔ ǜǰȄ˰Ǣ ȭǶȄǽ), ǖǲɝȄִ Ǟʨ 

ǞǢȅǳȋǢ Ƕȅǩʨǹ ǞǸǔ ǖϢȅǳȋǢ ȭǵȋǤʨǹ ȭǶȄǽ ǲȄǢȋǱ ȁȓǑ 

2. ȀȄǴȄǼǰǱ ǚ  ̩ǢʅȄǶȄȅȀȋǬ̑ ǺȄǵ (ȭǻǺǵ, ș ǺȄǘȋʆȄǷʅȄǼȄǮ 

ȭǲȋǢ ǢȋȓǢ ȁȄǩȄǼ ǺȄǘȋʆȄǷʅȄǼȄǮ) ǶȄǠȓȄ ǻȄȓǑ 

3. ϤǸϘǱ ȁȓ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǞǸǔ ǖϢȄϢ ȅ͛Ǽ ȭ͗ȄȋǼǩ ǢȄȋǩǑ 

 

ǠȋǻȂǬ ǬȄǘǶ: Ǟ ǴǼȋǵǼ ǢʅȄǶȄȅȀǬȋǼǼ ǞǢʨ ǘȋǽǢȋʏȄǮ 

ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǞǸǔ ǖϢʨ ǘȋǽǢȋʏȄǽȄǘʨǢ ȀȅǽǚǾǵ, ȀȄǴȄǼǰǱ 

ǖʅȄȋǺȄȅǵȓȄ, ǸȅǼǢ ǞȅȀǮ ǞǸǔ ǶȄȅǵǼ ȀǔȅǺʠǰ ǤʪǱǑ 

 

ʑȄǘ ǬȄǘǶ: Ǟ ǴǼȋǵǼ ǢʅȄǶȄȅȀǬȋǼǼ ǚǹȓ ȭ̘Ǭ ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǽνȄ 

ǷȄȅǽ ȅǳȋǻȂ ȮǱȅǼ ǞǸǔ ǞͼȋǽȄ ǘȋǽǢȋʏȄǽȄǘǬ ΜȄǼȄ Ȁ̩ȉʱ ȅǸȋǾǿ 

ǢȄǤǩ ΜȄǼȄ ԜǲǢ ǢǼȄ ǲȄȋǢǑ ǶȋǼ ǞͼǽȄȋּȋǢ ǞǢȋʔ ͼʨȋǻȂ 

ԍǯȂǹȄȋǸ ǸȄǴȄ ȁȓǑ 

 

ǵǵ ǘȋǽǢȋʏȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬȄǼ (Non -Electrolytic Capacitor ) 

 

 

1. ǵǵ-ȭǶȄǽȄǼ (ȭǶȄǽȄȅǼʨ ȭǵǘ) 

2. ȀȄǴȄǼǰǱ ǢǺ ȭǲȋǢ ǺȄǪȄȅǼ ǢʅȄǶȄȅȀȋǬ̑ ǺȄǵ (pF, nF, 

µF Ƕǻɝ̇) 

3. ǚ  ̩ȅʚȋǢȄǶǮȅ̑ȋǱ ǹȄȋǽȄ ǢȄǩ ǢȋǼ 

4. ǳȆǥɝ͛ȄȓȆ Ǡ ȅ͛ȅǱǾȆǽ 

 

 

ȅǷ̿ ǢʅȄǶȄȅȀǬȄǼ (Film Capacitor)  

 
 

1. ̘Ȅȅ͗Ǣ ȅǷ̿ (ǶȅǽȋʙȄǶȅǽǵ, Ƕȅǽ͗ȄȓȅǼǵ, Ƕȅǽȅǲǵ) 

ΜȄǼȄ ȮǱȅǼǑ 

2. ǚ  ̩ȅǵ֖ɝǽǱȄ ǞǸǔ ͛ȄȓȆΖǑ 

3. ԚǾ Ԛǽ ȀȄȅǢɝǬ, ǖȅǮǠ ǞǸǔ ǚ  ̩ȭǹȄȋ̵ǩ 

ǖʅȄȅ̘ȋǢǾȋǵǑ 

 

ϜȄǵȋǮǺ ǢʅȄǶȄȅȀǬȄǼ (Tantalum Capacitor ) 

  

1. ǚ  ̩ǢʅȄǶȄȅȀȋǬ̑ ǞǸǔ ǢǺ ǗǢȄȋǼǼ ֧ȅǸǴȄ ȭǳȓǑ 

2. ȀȄǴȄǼǰǱ ȅȀǤϢȄǽ ȭʙȄȋȀȅȀǔ ǞǸǔ ȭǼȅǮǠ 

ȅʚȋǢȄȋȓȅ̑ ȀȄȅǢɝȋǬ ϤǸϘǱ ȁȓǑ 

3. Ǟʨ ȭǶȄǽȄǼ ǢʅȄǶȄȅȀǬǼ, ǖǲɝȄִ ǴǵȄ˰Ǣ ǞǸǔ ǜǰȄ˰Ǣ 

ȭǶȄǽ ǲȄǢȋǱ ȁȋǸǑ 
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ȅǺǢȄ ǢʅȄǶȄȅȀǬȄǼ (Mica Capacitor ): 

 

 

1. ȅǺǢȄ ȭǺȋǬȅǼȓȄǽ ΜȄǼȄ ȮǱȅǼ, ǻȄ ǚ  ̩ǱȄǶǺȄʔȄ ǞǸǔ 

ȮǸԋʅȅǱǢ ǶȅǼǸȄȁȆǱȄ Ȁȁʅ ǢǼȋǱ ǶȄȋǼǑ 

2. ȀȄǴȄǼǰǱ ǢǺ ǢʅȄǶȄȅȀȋǬ̑ ǞǸǔ ȀʪǢǱȄ ǳǼǢȄȅǼ 

ȀȄȅǢɝȋǬ ϤǸϘǱ ȁȓǑ 

 

֧ǶȄǼ ǢʅȄǶȄȅȀǬǼ (Supercapacitor ): 

 

 

 

1. ǚ  ̩ǢʅȄǶȄȅȀȋǬ̑ ǢʅȄǶȄȅȀǬȄǼ 

2. Ǟʨ ϤȄǬȄȅǼ ȅȁȋȀȋǸ ϤǸȁȄǼ ȁȋǱ ǶȄȋǼ 

3. ǚ  ̩ǢʅȄǶȄȅȀȋǬ̑ ǞǸǔ ǾȅʱǼ ȭ͗ȄȋǼǩ ǢǼȋǱ ȀʹǺǑ 

 

 

ǹʅȄȅǼȋȓǸǽ ǢʅȄǶȄȅȀǬȄǼ ǸȄ ǶȅǼǸǱɝǵǾȆǽ ǢʅȄǶȄȅȀǬȄǼ 

 

 

ǞǼ ǴȄǼǰʹǺǱȄ ǸȄ ǢʅȄǶȄȅȀϜȄ̑ ʙȋǻȂȄǩǵ ǖԑǻȄȓȆ ǻȄȅ̆Ǣ ǸȄ 

ǘȋǽǢʏȅǵǢǹȄȋǸ ǶȅǼǸǱɝǵ (ǢǺȄȋǵȄ ǸȄ ǸȄȑȄȋǵȄ) ǢǼȄ ǻȄȓ Ǒ ǞȋǱ 

ȀȄǴȄǼǰǱ ǞǢʨ ȅ͛Ǽ ȭ̘Ǭ (stator) ǞǸǔ ǞǢʨ ӣǰɝȄȓǺȄǵ ȭ̘Ǭ 

(rotor) ǲȄȋǢ, ǻȄ ӢȅǼȋǻȂ ȭ̘ǬͼȋǽȄǼ ǠǹȄǼϨȄǶ ǞȅǼȓȄ ǶȅǼǸǱɝǵ 

ǢȋǼ ǴȄǼǢΖ ȅǵȓ̆ ǰ ǢǼȄ ȁȓ, ȭǻǺǵ ȭǼȅǮǠǼ ʨǚȅǵǔȋǻȂ ϤǸϘǱ 

ȁȓǑ  

 

ǢʅȄǶȄȅȀǬȋǼǼ ǺȄǵ ȅǵǰɝȋȓǼ Ƕ˸ȅǱ 

 

¶ ȭǢȄȋǮǼ ǺȄϡȋǺ ȅǶ ǞǷ ǺȄǵ ȅǵǰɝȓ 

¶ ȅǶ ǞǷ ǢʅȄǶȄȅȀǬȋǼǼ ǺȄǵ ͼȋǽȄȋǢ ȭǢȄȋǮǼ ǺȄϡȋǺ ʙǢȄǾ ǢǼȄ ȁȓǑ 

 

ȭǻǺǵ: 

 

¶ șȘș ǞǼ ǖǲɝ ǞʨǼ ǺȄǵ șȘȘ ȅǶ ǞǷ 

¶ șȘȚ ǞǼ ǖǲɝ Ǟʨ șȘȘȘ ȅǶ ǞǷ ǸȄ ș ϢȄȋǵȄ ǷʅȄǼȄǮ ǺȄȋǵǼ ǞǹȄȋǸ 

¶ șȘȝ ǞǼ ǖǲɝ ȁȋˏ șȘȘȘȘȘȘ ǸȄ Ǟʨ ș ǺȄǘȋʆȄǷʅȄǼȄǮ 

¶ ǱȄǼ ǺȄȋǵ țȓ ǥȋǼ ǻǱ ǺȄǵ ȭǳǠȓȄ ǲȄǢȋǸ ʪǢ ǱǱͼȅǽ ςϢ ȁȋǸǑ ǞȋǱ ȅǶ ǞǷ ǢʅȄǶȄȅȀǬȋǼǼ ǺȄǵ ǶȄǠȓȄ ǻȄȋǸ 

ǞǸǔ ǶǼǸǱͫȋǱ ϢȄȋǵȄ, ǺȄǘȋʆȄ ǷʅȄǼȄȋǮ ǶȅǼǸǱɝǵ ǢȋǼ ȅǵȋǽǘ ǞǼ ϤǸȁȄȅǼǢ ǺȄǵ ȭǸǼ ȁȋǸǑ 

 

 

Ǟǘ ǢʅȄǶȄȅȀǬȋǼǼ ǺȄǵ ʙȋȓȄǩǵǺǱ ǢǺȄȋǵȄ ǸȄ ǸȄȑȄȋǵȄ ǻȄȓǑ Ǟǘ ǴǼȋǵǼ Capacitor ǞȋǢǼ ǖȅǴǢ ֙ȅǹǔ ȭ̘ȋǬǼ 

ȀǺεȋȓ ǤʪǱǑ ȭ̘ȋǬǼ ǖǸ͛Ȅǵ ǶȅǼǸǱɝǵ ǢȋǼ ǞǼ ǺȄǵ ǢǺȄȋǵȄ ǸȄ ǸȄȑȄȋǵȄ ǻȄȓǑ ȀȄǴȄǼǰǱ Ǟǘ ǴǼȋǵǼ Capacitor 

ȭǼȅǮǠ ʨǚȋǵ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 
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LCR ȅǺǬȄȋǼǼ ǺȄϡȋǺ ǺȄǵ ȅǵǰɝȓ  

 

LCR ȅǺǬȄǼ ȅǳȋȓ ǢʅȄǶȄȅȀǬǼ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ʙǲȋǺ ȀȄȅǢɝǬ ȭǲȋǢ ǢʅȄǶȄȅȀǬǼʨ ǗǽȄǳȄ ǢȋǼ ԚȋǼȄԚȅǼ ȅǮȀǧȄǩɝ 

(discharge ) ǢȋǼ ȅǵǵ Ǒ ȅǺǬȄǼʨ 'C' ǸȄ ǢʅȄǶȄȅȀϜȄ̑ ȭǺȄȋǮ ȭȀǬ Ǣξǵ, ȅʚȋǢȄȋǻȂȅ̑ (100 Hz/1kHz/10kHz ) 

ȅǵǸɝȄǧǵ Ǣξǵ, ǞǸǔ ȭʙȄǸͼȋǽȄ ǢʅȄǶȄȅȀǬȋǼǼ ǬȄȅǺɝǵȄȋǽ ǽȄȅǤȋȓ ȅǮȀȋ̘ȋǱ ǺȄǵ (Capacitance, ESR, D -factor ) 

ǶǻɝȋǸ́ǰ Ǣξǵ Ǒ 

 

ȅǸ͚ȄȅǼǱ ǴȄǶȀ֚ȁ: 

 

ȅǵǼȄǶ˭Ȅ: ǢʅȄǶȄȅȀǬǼʨ ǖǸϩǘ ȭǢȄȋǵȄ ǶȄǠȓȄǼ ȭȀȄȀɝ ǸȄ ȀȄȅǢɝǬ ȭǲȋǢ ӝȋǽ ȅǵȋȓ ȀҪǰɝ ȅǮȀǧȄǩɝ ǢξǵǑ 

 

ȅǺʨǔ ȭȀǬǗǶ: LCR ȅǺǬȄǼʨ ǧȄ֟ Ǣξǵ ǞǸǔ ȭǺȄǮ 'C' (Capacitance) Ǟ ȭȀǬ Ǣξǵ Ǒ ǻȅǳ ǩȄǵȄ ǲȄȋǢ, ǱȋǸ ȀʪǢ 

ȅʚȋǢȄȋǻȂȅ̑ (ȭǻǺǵ ȭǨȄǬ ǢʅȄǶȄȅȀǬȋǼǼ ǩϢ 1 kHz ǸȄ ǸȑǼ ǩϢ 100 Hz) ȅǵǸɝȄǧǵ Ǣξǵ Ǒ 

 

ȀǔȋǻȄǤ: ȅǺǬȄȋǼǼ ǽȄǽ ȭʙȄǸ (+) ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ (-) ǢʅȄǶȄȅȀǬȋǼǼ Ƕȅǩʨǹ Ǡ ȭǵȋǤʨǹ ǬȄȅǺɝǵȄȋǽ Ȁǔ֜ʱ Ǣξǵ 

(ȭǶȄǽȄǼȄǘǩǮ ǢʅȄǶȄȅȀǬȋǼǼ ȭʹȋʔ) Ǒ 

 

ȅǼȅǮǔ ǶǻɝȋǸ́ǰ: ȅǮȀȋ̘ȋǱ ǢʅȄǶȄȅȀϜȄȋ̑Ǽ ǺȄǵ (Farad/Microfarad ) ȭǳӝǵ Ǒ 

ǹȄȋǽȄ ǢʅȄǶȄȅȀǬǼ: ǤȄȋȓ ȭǽǣȄ ǺȄȋǵǼ ӝǸ ǢȄǨȄǢȄȅǨ ȅǼȅǮǔ ȭǳǣȄȋǸǑ 

 

ǣȄǼȄǶ ǢʅȄǶȄȅȀǬǼ: ȅǼȅǮǔ Ș (ǾǬɝ) ǸȄ ǖȀȆǺ (open ) ȭǳǣȄȋǸ, ǖǲǸȄ ǺȄǵ ǖȋǵǢ ǢǺ ǸȄ ȭǸȅǾ ȭǳǣȄȋǸǑ 

 

ESR ȭǧǢ: ǚ̏Ǳ LCR ȅǺǬȄȋǼ ESR (Equivalent Series Resistance ) ǶǼȆʹȄ Ǣξǵ; ǚ  ̩ ESR ǺȄȋǵ 

ǢʅȄǶȄȅȀǬǼʨ ǵ ͊Ǒ ǘȋǽȋʭȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬȋǼǼ ȭʹȋʔ ȭǶȄǽȄȅǼʨ (+/-) ʪǢ ǼȄǣȄ ǩξȅǼ, ǱȋǸ ȅȀǼȄȅǺǢ ǢʅȄǶȄȅȀǬȋǼǼ 

ȭʹȋʔ ǱȄ ʙȋȓȄǩǵ ȭǵǘ Ǒ 

 

ǢʅȄǶȄȅȀȋǬ̑ (Capacitance ): Ǟʨ ǢʅȄǶȄȅȀǬȋǼǼ ֚ǽ ȮǸȅǾ͊ʅǑ ǞǼ ǞǢǢ ȁȋǽȄ ǷʅȄǼȄǮ (Farad), ǻȄ ȀȄǴȄǼǰǱ 

ǺȄǘȋʆȄǷʅȄǼȄǮ (uF ), ϢȄȋǵȄǷʅȄǼȄǮ (nF ) ǸȄ ȅǶȋǢȄǷʅȄǼȄǮ (pF ) οȋǶ ʙǢȄǾ ǢǼȄ ȁȓǑ ȭǻǺǵ- 10µ F, 1nF ǘǱʅȄȅǳǑ 

 

ȭǹȄȋ̵ǩ ȭǼʨǔ (Voltage Rating ): Ǟʨ ǢʅȄǶȄȅȀǬȋǼǼ ȀȋǸɝȄ̩ ȀȄȋǶȄȋǬɝǮ ȭǹȄȋ̵ǩǑ ǞǼ ȭǸȅǾ ȭǹȄȋ̵ǩ ʙȋȓȄǤ ǢǼȋǽ 

ǢʅȄǶȄȅȀǬǼʨ ȅǸӜǱ ǸȄ ȭǹȋǦ ȭǻȋǱ ǶȄȋǼǑ ȭǻǺǵ- Țȝ ȭǹȄ̵, șȘȘ ȭǹȄ̵ ǘǱʅȄȅǳǑ 

 

ȭǬ̩ȄȋǼǧȄǼ ȭǼʨǔ (Temperature Rating ): Ǟʨ ǢʅȄǶȄȅȀǬȋǼǼ ȀȋǸɝȄ̩ ǞǸǔ ȀǸɝȅǵ̦ ǱȄǶǺȄʔȄ Ȁȁʅ ǢǼȄǼ ʹǺǱȄ 

ȅǵȋǳɝǾ ǢȋǼǑ ȭǻǺǵ-ȜȘ° C ȭǲȋǢ șȘȝ° C Ƕǻɝ̇Ǒ 
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ȭǼȅȀ͗ʅȄ̑ (ESR-Equivalent Series Resistance ): Ǟʨ ǢʅȄǶȄȅȀǬȋǼǼ ǖ̇ȅǵɝȅȁǱ ȭǼȅȀ͗ʅȄ̑Ǒ ǢǺ ESR ǺȄȋǵǼ 

ǢʅȄǶȄȅȀǬǼͼȅǽ ǚ  ̩ǢȄǻɝǢȄȅǼǱȄ ʙǳȄǵ ǢȋǼ ǞǸǔ ȭǸȅǾ ǱȄǶ ǚִǶ̏ ǢȋǼ ǵȄǑ 

 

ȭǶȄǽȄȅǼʨ (Polarity ): ȭǶȄǽȄǼ ǢʅȄǶȄȅȀǬǼͼȅǽ (ȭǻǺǵ, ǘȋǽǢȋʏȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬǼ) ςԎǺȄʔ ȀʪǢ ȭǶȄǽȄȅǼʨǼ ȀȄȋǲ 

ǢȄǩ ǢȋǼǑ Ǟʨ ǢʅȄǶȄȅȀǬȋǼǼ Ƕȅǩʨǹ ǞǸǔ ȭǵȋǤʨǹ ȭǶȄǽ ȅǧȅͥǱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȭǬ̩ȄȋǼǧȄǼ ȭǢȄǞȅǷȅȀȋȓ̀ (Temperature Coefficient ): ǢʅȄǶȄȅȀǬȋǼǼ ǢʅȄǶȄȅȀȋǬȋ̑Ǽ ǺȄǵ ǱȄǶǺȄʔȄǼ 

ǶȅǼǸǱɝȋǵǼ ȀȄȋǲ ȅǢǹȄȋǸ ǶȅǼǸȅǱɝǱ ȁȓ ǱȄ ȅǵǴɝȄǼǰ ǢȋǼǑ 

 

ȀȄȅǹɝȀ ǽȄǘǷ (Service Life ): ǢʅȄǶȄȅȀǬȋǼǼ ǳȆǥɝ͛ȄȓȆΖ ǞǸǔ ǞǼ ǢȄǻɝǢǼȆ ǩȆǸǵǢȄǽ ȅǵǴɝȄǼǰ ǢȋǼǑ Ǟǘ ȀǺȓǢȄȋǽ 

ǢʅȄǶȄȅȀǬǼʨ ǱȄǼ ȅǵȅǳɝ͊ ȮǸȅǾ͊ʅ ǸǩȄȓ ǼȄȋǣǑ 

 

ǢʅȄǶȄȅȀǬǼ ;ȅǶǔ  

 

ǢʅȄǶȄȅȀǬǼ ;ȅǶǔ (Capacitor Grouping ) ȁȋǽȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȅǵȅǳɝ͊ ǺȄȋǵǼ ǧȄǩɝ ǸȄ ȭǹȄȋ̵ǩ ǖǩɝȋǵǼ ǩϢ 

ǞǢȄȅǴǢ ǢʅȄǶȄȅȀǬǼȋǢ ǞǢȀȄȋǲ ǸȄ ȀǺǸȄȋǻȂ ֜  ɦǢǼȄǼ ʙȅʆȓȄ Ǒ Ǟʨ ֚ ǽǱ ȭǺȄǬ ǴȄǼǰʹǺǱȄ (Capacitance ) ǸȄǮȂȄȋǱ 

ǸȄ ǢǺȄȋǱ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ʙǴȄǵǱ ԋǘǹȄȋǸ ;ȅǶǔ ǢǼȄ ȁȓ:  

ȅȀȅǼǩ ;ȅǶǔ (Series Grouping ): ǴȄǼǢΖ ǢȅǺȋǻȂ ǚ  ̩ȭǹȄȋ̵ǩ Ȁȁʅ ǢǼȄǼ ǩϢǑ 

ϣȄǼȄǽȄǽ ;ȅǶǔ (Parallel Grouping ): ȭǺȄǬ ǴȄǼǢΖ ǸȄǮȂȄȋǵȄǼ ǩϢǑ  

 

ǢʅȄǶȄȅȀǬǼ ;ȅǶǔȋȓǼ ǴǼǵ: 

 

ȅȀȅǼǩ ǢȄȋǵǢǾǵ (Series Connection ): ǻǣǵ ǢʅȄǶȄȅȀǬǼͼȋǽȄ ǞǢʨǼ ǶǼ ǞǢʨ (ȭǽǩ ǴȋǼ) Ȁǔ֜ʱ ǲȄȋǢǑ ǞǣȄȋǵ 

ȀǺԅϨ ǴȄǼǢΖ ǢȋǺ ǻȄȓ ǞǸǔ ʙȅǱʨ ǢʅȄǶȄȅȀǬȋǼ ǞǢǘ ǗǴȄǵ ǩǺȄ ȁȓ, ȅǢβ ȭǹȄȋ̵ǩ ǹȄǤ ȁȋȓ ǻȄȓǑ 

 

ϣȄǼȄǽȄǽ ǢȄȋǵǢǾǵ (Parallel Connection ): ǻǣǵ ȀǸͼȋǽȄǼ ʙǲǺ ʙȄ̇ ǞǢȀȄȋǲ ǞǸǔ ȅΜǱȆȓ ʙȄ̇ ǞǢȀȄȋǲ Ȁǔ֜ʱ 

ǲȄȋǢǑ ǞǣȄȋǵ ȀǺԅϨ ǴȄǼǢΖ ֕ȅ˸ ǶȄȓ ǞǸǔ ʙȅǱʨ ǢʅȄǶȄȅȀǬȋǼ ǞǢǘ ȭǹȄȋ̵ǩ ǲȄȋǢ, ȅǢβ ǗǴȄǵ ȅǹ̏ ȁȓǑ  

ϤǸȁȄǼ: ȀȄȅǢɝȋǬ ȀʪǢ ǺȄȋǵǼ ǴȄǼǰʹǺǱȄ ȅǵȅ́Ǳ ǢǼȄ, ȭǹȄȋ̵ǩ ȭǼʨǔ ǸȄȑȄȋǵȄ ǞǸǔ ȅǸԋʅִ ʙǸȄȁ Ǻ֩ǰ ǢǼȄǼ ǩϢ Ǟǘ 

;ȅǶǔ ǢǼȄ ȁȓǑ 

 

ǢʅȄǶȄȅȀǬǼ ;ȅǶǔ ǞǼ ʙȋȓȄǩǵȆȓǱȄ (Necessity of Grouping of Inductors ) 

ǢʅȄǶȄȅȀǬǼ ;ȅǶǔ (Groupings ) ǸȄ ȀǺǸȄȓ ֚ǽǱ ʙȋǻȂȄǩǵ ǖԑǻȄȓȆ ȭǺȄǬ ǢʅȄǶȄȅȀϜȄ̑ ǸȄȑȄȋǵȄ ǸȄ ǢǺȄȋǵȄ ǞǸǔ 

ȭǹȄȋ̵ǩ ȭǼʨǔ ȀȄǺ˙Ϭ ǢǼȄǼ ǩϢ ǢǼȄ ȁȓǑ ȀȄȅǢɝȋǬ ȅǵȅǳɝ͊ ǺȄȋǵǼ ǢʅȄǶȄȅȀǬǼ ǵȄ ǲȄǢȋǽ, ȅȀȅǼǩ ǸȄ ϣȄǼȄǽȄǽ ȀǔȋǻȄȋǤǼ 

ǺȄϡȋǺ ǢȄȅ˅Ǳ ǺȄǵ ǸȄ ǢȄȋǩǼ ȭǹȄȋ̵ǩ ǖǩɝȋǵǼ ǩϢ Ǟǘ ;ȅǶǔ ǖǶȅǼȁȄǻɝ Ǒ 

ǢʅȄǶȄȅȀǬǼ ;ȅǶǔȋȓǼ ʙǴȄǵ ʙȋȓȄǩǵȆȓǱȄͼȋǽȄ ȅǵȋǧ ȭǳǠȓȄ ȁȋǽȄ: 

 

ǢʅȄǶȄȅȀϜȄ̑ ǸȄȑȄȋǵȄ (ϣȄǼȄǽȄǽ ;ȅǶǔ): ǻǣǵ ȀȄȅǢɝȋǬ ȭǸȅǾ ǧȄǩɝ ǸȄ ȅǸԋʅִ ǩǺȄȋǵȄǼ ǩϢ ǚ  ̩ǢʅȄǶȄȅȀϜȄȋ̑Ǽ ʙȋȓȄǩǵ 

ȁȓ, Ǳǣǵ ǢʅȄǶȄȅȀǬǼͼȋǽȄ ȀǺȄ̇ǼȄȋǽ (Parallel ) Ȁǔ֜ʱ ǢǼȄ ȁȓǑ ǞȋǱ ֨ʔ ǖԑǻȄȓȆ ȭǺȄǬ ǢʅȄǶȄȅȀϜȄ̑ ǸȄȋȑ Ǒ 

 

ǢʅȄǶȄȅȀϜȄ̑ ǢǺȄȋǵȄ (ȅȀȅǼǩ ;ȅǶǔ): ǻǣǵ ǢǺ ǹʅȄ֟Ǽ ǢʅȄǶȄȅȀǬǼ ʙȋȓȄǩǵ ȁȓ, Ǳǣǵ ȅȀȅǼǩ (Series ) ȀǺǸȄȓ ϤǸȁȄǼ 

ǢǼȄ ȁȓǑ ǞȋǱ ֨ʔȄԑǻȄȓȆ ȭǺȄǬ ǢʅȄǶȄȅȀϜȄ̑ ǢȋǺ ǻȄȓ Ǒ 
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ȭǹȄȋ̵ǩ ȭǼʨǔ ǸȄȑȄȋǵȄ (ȅȀȅǼǩ ;ȅǶǔ): ȀȄȅǢɝȋǬǼ ȭȀȄȀɝ ȭǹȄȋ̵ǩ ǻȅǳ ǞǢʨ ǢʅȄǶȄȅȀǬȋǼǼ ȭǹȄȋ̵ǩ ȭǼʨǔȋȓǼ ȭǧȋȓ ȭǸȅǾ 

ȁȓ, Ǳǣǵ ȅȀȅǼǩ ;ȅǶǔ ǢȋǼ ȭǹȄȋ̵ǩ ǹȄǤ ǢȋǼ ȭǳǠȓȄ ȁȓ, ǻȄȋǱ ʙȅǱʨ ǢʅȄǶȄȅȀǬǼ ǱȄǼ ȅǵǩϖ ȭǼʨǔȋȓǼ ȭǧȋȓ ǢǺ 

ȭǹȄȋ̵ȋǩ ǢȄǩ ǢȋǼ ǵ ͊ǵȄ ȁȓ Ǒ 

 

ȅǵȅǳɝ͊ ǹʅȄ֟ ǖǩɝǵ: ǸȄǩȄȋǼ ǚǶǽ̟ (Standard ) ǺȄȋǵǼ ǸȄǘȋǼǠ ȭǢȄȋǵȄ ȅǸȋǾǿ ǺȄȋǵǼ ǢʅȄǶȄȅȀϜȄ̑ ʙȋȓȄǩǵ ȁȋǽ ǱȄ 

;ȅǶǔȋȓǼ ǺȄϡȋǺ ȮǱȅǼ ǢǼȄ ǻȄȓǑ 

 

ȀȄǼȀǔȋʹǶ: ǢȄȅ˅Ǳ ǢʅȄǶȄȅȀϜȄ̑ (C) Ǡ ȭǹȄȋ̵ǩ (V) ȭǼʨǔ ȅǵȅ́Ǳ ǢǼȋǱ ǢʅȄǶȄȅȀǬǼ ;ȅǶǔ ǢǼȄ ȁȓǑ 

 

ȭȀǽǷ ȭǧǢ (Self -Check)-ș.Ȟ 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ 

 

ș. ǢʅȄǶȄȅȀϜȄȋ̑Ǽ ǞȀ Ǘǘ (SI) ǞǢǢ ǢȆ? 

(Ǣ) ǠȁǺ 

(ǣ) ǷʅȄǼȄǮ (F) 

(Ǥ) ȭȁǵȅǼ 

 

Ț. ǻǣǵ ǚ  ̩ǢʅȄǶȄȅȀϜȄȋ̑Ǽ ʙȋǻȂȄǩǵ ȁȓ, Ǳǣǵ ǢʅȄǶȄȅȀǬǼͼȋǽȄȋǢ ǢȆǹȄȋǸ ֜  ɦǢǼȄ ȁȓ? 

(Ǣ) ȅȀȅǼǩ ;ȅǶǔ 

(ǣ) ϣȄǼȄǽȄǽ ;ȅǶǔ 

(Ǥ) ȅǺʺǮ ;ȅǶǔ 

 

ț. ǢʅȄǶȄȅȀǬȋǼǼ ԋǘ ǶȄȋǱǼ ǺȄǪǣȄȋǵǼ ǖǶȅǼǸȄȁȆ ǶǳȄǲɝȋǢ ǢȆ ǸǽȄ ȁȓ? 

(Ǣ) Ǣ̃ȄʮǼ 

(ǣ) ǮȄǘ-ǘȋǽǢȅʏǢ 

(Ǥ) ȭȀȅǺǢ̃ȄʮǼ 

 

Ȝ. ȭǢȄǵ ;ȅǶǔ Ƕ˸ȅǱȋǱ ȭǺȄǬ ǢʅȄǶȄȅȀϜȄ̑ ǢȋǺ ǻȄȓ ȅǢβ ȭǹȄȋ̵ǩ ȭǼʨǔ ֕ȅ˸ ǶȄȓ? 

(Ǣ) ȅȀȅǼǩ ;ȅǶǔ 

(ǣ) ϣȄǼȄǽȄǽ ;ȅǶǔ 

(Ǥ) ȭǢȄȋǵȄʨǘ ǵȓ 

 

ȝ. ǘȋǽǢȋʏȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬȋǼǼ ǤȄȋȓ ǢȆ ȭǳȋǣ ȭǶȄǽȄȅǼʨ (̘ ȄȀ-ǺȄǘǵȄȀ) ȭǧǵȄ ǻȄȓ? 

(Ǣ) Ǽǔ ȭǳȋǣ 

(ǣ) ǽνȄ ǶȄ ǸȄ ǤȄȋȓ ǲȄǢȄ ϤȄ̃ ȭǳȋǣ 

(Ǥ) ςԎ ǗǢȄǼ ȭǳȋǣ 
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ǚ˭Ǽ Ƕʔ (Answer Key )-ș.Ȟ 

 

1. (ǣ) ǷʅȄǼȄǮ (F) 

2. (ǣ) ϣȄǼȄǽȄǽ ;ȅǶǔ (ǞȋǱ C = C_1 + C_2 + ... ֨ʔ ǖԑǻȄȓȆ ǺȄǵ ǸȄȋȑ) 

3. (ǣ) ǮȄǘ-ǘȋǽǢȅʏǢ 

4. (Ǣ) ȅȀȅǼǩ ;ȅǶǔ 

5. (ǣ) ǽνȄ ǶȄ (Ƕȅǩʨǹ) ǸȄ ǤȄȋȓ ǲȄǢȄ ϤȄ̃/ȅǧͥ ȭǳȋǣǑ 

 

ǩǸ ȅǾǬ (Task -Sheet)-ș.Ȟ 

ǩȋǸǼ ǵȄǺ: ǢʅȄǶȄȅȀǬǼ ȅǧȅͥǱǢǼǰ, ȭǶȄǽȄȅǼʨ ȅǵǰɝȓ ǞǸǔ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ǞǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́ȄǑ 

 

ǚȋ˶ϩ: 

¶ ȅǸȅǹ̏ ʙǢȄǼ ǢʅȄǶȄȅȀǬǼ (ǘȋǽǢȋʏȄǽȄǘʨǢ, ȅȀǼȄȅǺǢ ǘǱʅȄȅǳ) ȅǧȅͥǱ ǢǼȄǑ 

¶ ȭǶȄǽȄǼȄǘǩǮ ǢʅȄǶȄȅȀǬȋǼǼ Ƕȅǩʨǹ Ǡ ȭǵȋǤʨǹ ǬȄȅǺɝǵȄǽ ǾǵȄʱ ǢǼȄǑ 

¶ ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ǢʅȄǶȄȅȀǬǼ ǹȄȋǽȄ ǵȄ ȅǢ ǵ ͊ǱȄ ǻȄǧȄǘ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ: 

 

1. ȅǸȅǹ̏ ǺȄȋǵǼ ǢʅȄǶȄȅȀǬǼǑ 

2. ǖʅȄǵȄǽǤ ǸȄ ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼǑ 

3. ǢȄǽȄǼ ȭǢȄǮ ǸȄ ǵνǼ ǧȄǬɝ (ǺȄǵ ȭǳǣȄǼ ǩϢ) Ǒ 

 

ǢȄȋǩǼ ǴȄǶ (ȭǬȅ͗ǔ Ƕ˸ȅǱ): 

 

1. ȭǶȄǽȄȅǼʨ ȅǵǰɝȓ: ǘȋǽǢȋʏȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬȋǼǼ ȭʹȋʔ ǽνȄ ǶȄ-ʨ ǖʅȄȋǵȄǮ (+) ǞǸǔ ȭǨȄǬ ǶȄ-ʨ ǢʅȄȋǲȄǮ (-) 

ȅȁȋȀȋǸ ȅǧȅͥǱ ǢξǵǑ ȅȀǼȄȅǺǢ ǸȄ ǵǵ-ȭǶȄǽȄǼ ǢʅȄǶȄȅȀǬȋǼǼ ȭǢȄȋǵȄ ȭǶȄǽȄȅǼʨ ȭǵǘǑ 

2. ǺȄǵ ǶǻɝȋǸ́ǰ: ǢʅȄǶȄȅȀǬȋǼǼ ǤȄȋǻȂ ȭǽǣȄ ǺȄǵ (ȭǻǺǵ- 100 uF, 25V ) ȭǵȄǬ ǢξǵǑ 

3. ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǶǼȆʹȄ: ȅǺǬȄǼʨȋǢ R \ times 1k  ǸȄ R \ times 100  ǠȁǺ ȭǼȋ˙ ǼȄӝǵǑ 

4. ȭʙȄǸ ԋʨ ǢʅȄǶȄȅȀǬȋǼǼ ԋǘ ʙȄȋ̇ ǴǼȋǽ ǻȅǳ ȅǺǬȄȋǼǼ ǢсǬȄ ΚǱ ȀȄǺȋǵǼ ȅǳȋǢ ȅǤȋȓ ǗǸȄǼ ǴȆȋǼ ǴȆȋǼ ֢ȋϢǼ 

ȅǳȋǢ ȅǷȋǼ ǗȋȀ, ǱȋǸ ǢʅȄǶȄȅȀǬǼʨ ǹȄȋǽȄǑ 

5. ǢсǬȄ ǻȅǳ ǞǢǸȄȋǼǘ ǵȄ ǵȋȑ, ǱȋǸ Ǟʨ ǠȋǶǵ (Open ) Ǒ 

6. ǢсǬȄ ǻȅǳ ԚȋǼȄԚȅǼ ȀȄǺȋǵǼ ȅǳȋǢ ȅǤȋȓ ǗǼ ȅǷȋǼ ǵȄ ǗȋȀ, ǱȋǸ Ǟʨ ǾǬɝ (Short ) Ǒ 

7. ʙȄ̔ ǷǽȄǷǽ ǮȄǬȄ ȭǬȅǸȋǽ ȅǽӝǵǑ 

 

ȀǱǢɝǱȄ: 

 

¶ ǶǼȆʹȄǼ ǗȋǤ Ǹȑ ǺȄȋǵǼ ǢʅȄǶȄȅȀǬǼ ǖǸϩǘ ȅǮȀǧȄǩɝ (ԋǘ ǶȄ ͟Ǿɝ ǢȋǼ) ǢȋǼ ȅǵȋǱ ȁȋǸǑ 

¶ ȅǺǬȄȋǼǼ ǵǸ ȀʪǢ ȭǼȋ˙ ȭȀǬ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ ȅǵȅ́Ǳ ȭȁȄǵǑ 

¶ ǘȋǽǢȋʏȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬȋǼǼ ȭʹȋʔ ȭǶȄǽȄȅǼʨ ȭǣȓȄǽ ǼȄӝǵǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.ȟ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ  

(ǘ̃ȄʮǼ) 

ȅǾǣǵǷǽ-ș.ȟ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǘ̃ȄʮǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǘ̃ȄʮȋǼǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

2. ǘ̃ȄʮȋǼǼ ʙǢȄǼȋǹǳ 

3. ǘ̃ȄʮȋǼǼ   ǺȄǵ ȅǵǰɝȋȓǼ Ƕ˸ȅǱ 

4. ǘ̃ȄǢǬǼ ;ȅǶǔ 

 

ǘ̃ȄʮȋǼǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

 

ǘ̃ȄʮǼ (Inductor ) ǸȄ ǗȋǸǾǢ ȁȋǽȄ ǞǢʨ ԋǘ ʙȄ̇ ȅǸȅǾ͊ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǻȄ ȅǸԋʅִ ʙǸȄȋȁǼ ǢȄǼȋǰ ֩ ͊

ȭǧȐνǢȋʹȋʔ Ǿȅʱ Ȁȓ̠ ǢȋǼ ǼȄȋǣ ǞǸǔ ȅǸԋʅִ ʙǸȄȋȁǼ ȭǻȋǢȄȋǵȄ ǗǢȅ͢Ǣ ǶȅǼǸǱɝǵȋǢ ǸȄǴȄ ȭǳȓ, ǻȄ ǶȅǼǸȄȁȆ ǱȄȋǼǼ 

ǢȋǻȂǽ (ʹ ˦ǽȆ) ȮǱȅǼ ǢȋǼ Ȁ̩ ̏ǢǼȄ ȁȓǑ ǞǼ ֚ǽ ǢȄǩ ȁȋǽȄ ȅǸԋʅִ ǾȅʱȋǢ ȭǧȐνǢ Ǿȅʱ ȅȁȋȀȋǸ ȀǔǼʹǰ ǢǼȄ ǞǸǔ 

ʙȋǻȂȄǩǵ ǖԑǻȄȓȆ ǱȄ ȀȄȅǢɝȋǬ ȭǷǼǱ ȭǳǠȓȄ, ǻȄ AC ȀȄȅǢɝǬ Ǡ ȅǷ̵ȄȅǼǔ-Ǟ ͼξΖԛǰɝ ֗ȅǺǢȄ ǼȄȋǣǑ ȭǻ ȅǩȅǵȋȀǼ Ǻȋϡ 

ǘ̃ȄǢϜȄȋ̑Ǽ ǴǺɝ ȅǸϠǺȄǵ ǱȄȋǢ ǘ̃ȄǢǬǼ ǸȋǽǑ ǘ̃ȄǢǬǼȋǢ ǘǔȋǼǩȆ ǢʅȄȅǶϜȄǽ ǖʹǼ (L ) ΜȄǼȄ ʙǢȄǾ ǢǼȄ ȁȓǑ ǘȁȄǼ 

ǞǢǢ ȭȁǵǼȆǑǘ̃ȄʮȋǼǼ ʙǱȆǢǕ  L  

 

 

 

 

ǘ̃ȄʮȋǼǼ Ǥǭǵ 

ȀȄǴȄǼǰǱ ǞǢʨ ǶȅǼǸȄȁȆ ǱȄǼȋǢ ǢȋǻȂȋǽǼ ǺȋǱȄ ȭвȅǧȋǻȂ ǘ̃ȄʮǼ ȮǱȅǼ ǢǼȄ ȁȓǑ ǱȄȋǼǼ ϣсȋǧǼ ȀǔϚȄ ǻǱ ȭǸȅǾ ȁȓ, ǞǼ 

ǘ̃ȄǢϜȄ̑Ǡ (Inductance ) ǱǱ ǸȄȋǮȂǑ 

 

Ǿȅʱ Ȁȓ̠: ǻǣǵ ǞǼ Ǻϡ ȅǳȋǻȂ ȅǸԋʅִ ʙǸȄȅȁǱ ȁȓ, Ǳǣǵ Ǟʨ ǞǢʨ ȭǧȐνǢ ȭʹʔ ȮǱȅǼ ǢȋǼ ǞǸǔ ȭȀǘ ȭʹȋʔ ȮǸԋʅȅǱǢ 

Ǿȅʱ ǩǺȄ ǼȄȋǣǑ 

 

ǶȅǼǸǱɝȋǵ ǸȄǴȄ: Ǟʨ ȅǸԋʅִ ʙǸȄȋȁǼ ǶȅǼǸǱɝȋǵǼ (AC) ȀȄȋǲ ȀȄȋǲ ǞǢʨ ȅǸǶǼȆǱ ȭǹȄȋ̵ǩ ȮǱȅǼ ǢȋǼ, ǻȄ ǶȅǼǸǱɝǵȋǢ 

ʙȅǱȁǱ ǢȋǼǑ ǞȋǢ "ǘ̃ȄʮʅȄ̑" ǸǽȄ ȁȓǑ 
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ϤǸȁȄǼ: ȅǷ̵ȄǼ ȀȄȅǢɝǬ, ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǞǸǔ ȭǼȅǮǠ ȅʚȋǢȄȋǻȂȅ̑ (RF) ȀȄȅǢɝȋǬ ϤǸϘǱ ȁȓ ǖǸȄȅ˘Ǳ Ǿ  ̞ǢǺȄȋǵȄ Ǡ 

ȅȀǤϢȄǽ Ǻ֩ǰ ǢǼȄǼ ǩϢǑ 

 

ǘ̃ȄʮȋǼǼ ʙǢȄǼȋǹǳ 

 

¶ ǞȓȄǼ ȭǢȄǼ ǘ̃ȄʮǼ (Air Core Inductor ): ȭǢȄȋǵȄ ȭǢȄǼ ǲȄȋǢ ǵȄ, ȀȄǴȄǼǰǱ ̘ Ȅȅ͗Ǣ ǸȄ ȅȀǼȄȅǺǢ ǷȋǺɝ ǱȄǼ 

ȭвǧȄȋǵȄ ǲȄȋǢǑ ǚ  ̩ȅʚȋǢȄȋǻȂȅ̑ȋǱ ϤǸϘǱ ȁȓ Ǒ 

¶ Ǘȓǵ ȭǢȄǼ ǘ̃ȄʮǼ (Iron Core Inductor ): ȭǽȄȁȄ ǸȄ ȭǷǼȄǘǬ ȭǢȄȋǼǼ ǠǶǼ ǱȄǼ ȭвǧȄȋǵȄ ǲȄȋǢǑ ȭǷǼȄǘǬ 

ȭǢȄǼ ǚ  ̩ȅʚȋǢȄȋǻȂȅ̑ ǞǸǔ ǗȓǼǵ ȭǢȄǼ ǢǺ ȅʚȋǢȄȋǻȂȅ̑ȋǱ ȭǸȅǾ ǢȄǻɝǢǼ Ǒ 

¶ ǹʅȄȅǼȋǻȂǸǽ ǘ̃ȄʮǼ (Variable Inductor ): ǞǼ ȭǢȄǼ ǶȅǼǸǱɝǵ ǢȋǼ ǗȋǸǾǵ ǺȄǵ (inductance ) ǢǺȄȋǵȄ 

ǸȄ ǸȄȑȄȋǵȄ ǻȄȓ Ǒ 

¶ ȭǬȄȋǼȄȋǻȂǮȄǽ ǘ̃ȄʮǼ (Toroidal Inductor ): ȭǮȄǵȄǬ ǗӜȅǱǼ ȭǢȄȋǼǼ ǠǶǼ ȭвǧȄȋǵȄ, ǻȄ ǢǺ 

ǘȋǽȋʭȄϥȄǤȋǵʨǢ ȁ͚ȋʹǶ (EMI ) ȮǱȅǼ ǢȋǼǑ 

¶ ȭǧȄǢ ǘ̃ȄʮǼ (Choke ): ȅǸȋǾǿ ǢȋǼ ȁȄǘ-ȅʚȋǢȄȋǻȂȅ̑ ǵȋȓǩ ȅǷ̵ȄǼ ǢǼȋǱ ǞǸǔ DC ǢȄȋǼ̀ ǶȄȀ ǢǼȋǱ 

ϤǸϘǱ ȁȓ Ǒ 

¶ SMD ǸȄ ȅǧǶ ǘ̃ȄʮǼ (Surface Mount Inductors ): ǗԎȅǵǢ ȅǶȅȀȅǸ (PCB) ȀȄȅǢɝȋǬ ϤǸȁȄȋǼǼ ǩϢ 

яʖȄӜȅǱǼ, ȭǻǺǵ ǺȄȅ̵-ȭǽȓȄǼ ǸȄ ǠϦȂȄǼ-ǠǻȂȇ̃ ȅǧǶ ǘ̃ȄʮǼ Ǒ 

¶ ϤǸȁȄȋǼǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ: 

¶ ǶȄǠȓȄǼ ǘ̃ȄʮǼ: ǚ  ̩ǢȄȋǼ̀ ȭǽȄǮ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ϤǸϘǱ ȁȓ Ǒ 

¶ ǗǼǞǷ (RF ) ǘ̃ȄʮǼ: ȭǼȅǮǠ ȅʚȋǢȄȋǻȂȅ̑ ȀȄȅǢɝȋǬǼ ǩϢ ȅǮǩȄǘǵ ǢǼȄ Ǒ 

 

ǘ̃ȄʮȋǼǼ ǺȄǵ ȅǵǰɝȋȓǼ Ƕ˸ȅǱ 

 

ǤȄȅǰȅǱǢ ֨ʔ (ȅǮǩȄǘǵ ȅǹȅ˭Ǣ): 

ǞǢʨ ȀȄǴȄǼǰ ǢȋǻȂǽ ǸȄ ȭȀȄȋǽǵȋǻȂȋǮǼ ǘ̃ȄǢϜȄ̑ (Inductance ) ǱȄǼ ȭǹȐǱ ǤǭȋǵǼ ǠǶǼ ȅǵǹɝǼ ǢȋǼ: 

 

¶ = ǘ̃ȄǢϜȄ̑ (Henry - H) 

¶ = ӨνǢȆȓ ȭǹϠǱȄ (Permeability ) 

¶ = ϣсǧ ȀǔϚȄ (Number of turns ) 

¶ = ǢȋǻȂȋǽǼ ȭʹʔǷǽ  

¶ = ǢȋǻȂȋǽǼ Ȯǳǥɝʅ [ș] 

 

ǞǽȅȀǗǼ (LCR ) ȅǺǬȄǼ ǸȄ ǶȅǼǺȄǶǢ ǻ:̆ 

Ǟʨ ȀǸȋǧȋǻȂ ȀʪǢ Ƕ˸ȅǱǑ ǞǢʨ ȅǮȅǩǬȄǽ LCR ȅǺǬȄǼ ȀǼȄȀȅǼ ǘ̃ȄʮȋǼǼ ǺȄǵ (Microhenry  ǸȄ Millihenry ) 

ȭǱ ʙǳǾɝǵ ǢȋǼ Ǒ 

 

ǖȅȀȋǽȋǽȄȋ͔ȄǶ (Oscilloscope ) Ǡ ȅȀǤϢȄǽ ȭǩǵȄȋǼǬǼ: 

 

ǘ̃ȄʮǼʨȋǢ ǞǢʨ ǩȄǵȄ ǺȄȋǵǼ ȭǼȄȋǴǼ ( ) ȀȄȋǲ ȅȀȅǼȋǩ ֜  ɦǢξǵǑ ǞȅȀ ȅȀǤϢȄǽ ʙȋǻȂȄǤ ǢξǵǑ ǘ̃ȄʮȋǼǼ ǗǮȂȄǗȅǮȂ 

ȭǹȄȋ̵ǩ ( ) ǞǸǔ ǢȄȋǼ̀ ( ) ǶȅǼǺȄǶ ǢξǵǑ 

֨ʔ ϤǸȁȄǼ Ǣξǵ:, ȭǻǣȄȋǵ ȁȋǽȄ ȅʚȋǢȄȋǻȂȅ̑ Ǒ 
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ȭǢȄǮ ǸȄ ǺȄȅǢɝǔ ȭǳȋǣ (SMD/Physical ): 

ȭǨȄǬ ǘ̃ȄʮȋǼǼ ǤȄȋǻȂ "4R7" ȭǽǣȄ ǲȄǢȋǽ ǞǼ ǺȄǵ Ȝ.ȟ Ǒ ʙǲǺ ԋʨ ȀǔϚȄ ǺȄǵ ǞǸǔ ԇǱȆȓ ȀǔϚȄʨ ֢ȋϢǼ ȀǔϚȄ 

(Multiplier ) ȅǵȋǳɝǾ ǢȋǼǑ  

 

ͼξΖԛǰɝ ʨǶȀ: 

ǢȋǻȂȋǽǼ ϣсǧ ȀǔϚȄ ǸȄǮȂȄȋǽ ǘ̃ȄǢϜȄ̑ ǸȄȋǮȂǑ 

ȭǽȄȁȄǼ ȭǢȄǼ (Core) ϤǸȁȄǼ ǢǼȋǽ ǘ̃ȄǢϜȄ̑ ǚȋ̀ǣȋǻȄϛǹȄȋǸ ֕ȅ˸ ǶȄȓǑ 

ǘ̃Ȅȅʮǹ ȅǼϦȂȄʮʅȄ̑ ǞȅȀ ȅʚȋǢȄȋǻȂȅ̑ ǸȄǮȂȋǽ ǸȄȋǮȂ Ǒ  

 

ǘ̃ȄǢǬǼ ;ȅǶǔ 

ǘ̃ ȄʮǼ ;ȅǶǔ ǸȄ Ȁǔ֜ȅʱǢǼǰ ǸǽȋǱ ȀȄȅǢɝȋǬ ǞǢȄȅǴǢ ǘ̃ȄʮǼȋǢ ȅȀȅǼǩ (Series ) ǸȄ ϣȄǼȄǽȄǽ (Parallel ) Ƕ˸ȅǱȋǱ 

֜  ɦǢǼȄȋǢ ȭǸȄǪȄȓ, ǻȄ ȭǺȄǬ ǘ̃ȄǢϜȄ̑ ǶȅǼǸǱɝǵ ǢȋǼǑ ȅȀȅǼȋǩ ȭǺȄǬ ǘ̃ȄǢϜȄ̑ ֕ȅ˸ ǶȄȓ ǞǸǔ ϣȄǼȄǽȄȋǽ ʣȄȀ ǶȄȓǑ 

ӨνǢȆȓ ̛ȄȋʺǼ ǶȄǼ͟ȅǼǢ ʙǹȄǸ ǲȄǢȋǽ ǱȄ ǘ̃ȄǢϜȄ̑ ǢȅǺȋȓ ǸȄ ǸȄȅȑȋȓ ȅǳȋǱ ǶȄȋǼ Ǒ  

 

ǘ̃ȄʮǼ ;ȅǶǔ-ǞǼ ʙǢȄǼȋǹǳ: 

ȅȀȅǼǩ ;ȅǶǔ (Series Grouping ): ǻǣǵ ǘ̃ȄʮǼͼȋǽȄȋǢ ǞǢʨǼ ǶǼ ǞǢʨ (end -to -end ) ֜  ɦǢǼȄ ȁȓǑ 

ȮǸȅǾ͊ʅ: ȭǺȄǬ ǘ̃ȄǢϜȄ̑ ǞǢǢ ǘ̃ȄʮǼͼȋǽȄǼ ȭǻȄǤǷȋǽǼ ȀǺȄǵǑ ǶȄǼ͟ȅǼǢ ǗȋǸǾ (Mutual Inductance ) ǵȄ 

ǲȄǢȋǽ Ǟʨ ȭǼȄȋǴǼ ȅȀȅǼȋǩǼ ǺȋǱȄǘ ǢȄǩ ǢȋǼǑ 

 

ϣȄǼȄǽȄǽ ;ȅǶǔ (Parallel Grouping ): ǻǣǵ ǘ̃ȄʮǼͼȋǽȄǼ ςξǼ ʙȄ̇ͼȋǽȄ ǞǢʨ ȅǸҍȋǱ ǞǸǔ ȭǾȋǿǼ ʙȄ̇ͼȋǽȄ ǖϢ 

ǞǢʨ ȅǸҍȋǱ ֜  ɦǲȄȋǢǑ 

ȮǸȅǾ͊ʅ: ȭǺȄǬ ǘ̃ȄǢϜȄ̑ ǢȋǺ ǻȄȓǑ Ǟʨ ǢʅȄǶȄȅȀǬȋǼǼ ϣȄǼȄǽȄǽ Ȁǔ֜ȅʱǼ ǺȋǱȄǑ 

 

ȅǺǚӨȓȄǽ ǘǵǮȄǢϜȄ̑ (Series Aiding/Opposing ): ǻǣǵ ǘ̃ȄʮǼͼȋǽȄ ӝǸ ǢȄǨȄǢȄȅǨ ǲȄȋǢ, ǱȄȋǳǼ ȭǧȐνǢ ȭʹʔ 

ǞȋǢ ǖǶǼȋǢ ʙǹȄȅǸǱ ǢȋǼǑ 

ǻȅǳ ̛Ȅʺ ǞǢǘ ȅǳȋǢ ǲȄȋǢ (Aiding ), ǱȋǸǑ 

ǻȅǳ ̛Ȅʺ ȅǸǶǼȆǱ ȅǳȋǢ ǲȄȋǢ (Opposing ), ǱȋǸ Ǒ  

ǘ̃ȄʮǼ ֚ ǽǱ ӨνǢȆȓ ȭʹȋʔ ȮǸԋʅȅǱǢ Ǿȅʱ Ȁȓ̠ ǢȋǼǑ ȅǷ̵ȄǼ ȀȄȅǢɝǬ ǸȄ ǞȅȀ ȅȀǤϢȄǽ ȅǵȓ̆ȋǰǼ ǩϢ Ǟǘ ;ȅǶǔ ϤǸȁȄǼ 

ǢǼȄ ȁȓǑ 

 

ǘ̃ȄǢǬǼ ;ȅǶǔ ǞǼ ʙȋȓȄǩǵȆȓǱȄ (Necessity of Grouping of Inductors ) 

ǻǣǵ ǞǢʨ ǺȄʔ ǘ̃ȄʮǼ ϤǸȁȄǼ ǢȋǼ ʙȋȓȄǩǵȆȓ ǘ̃ȄǢϜȄ̑ ǸȄ ǢȄȋǼ̀ ȭǼʨǔ ǶȄǠȓȄ ǻȄȓ ǵȄ, Ǳǣǵ ǢȋȓǢʨ ǘ̃ȄǢǬǼȋǢ 

ǞǢȋʔ ;ȅǶǔ ǢǼȄ ȁȋȓ ǲȄȋǢǑ 

 

ȅȀȅǼǩ ;ȅǶǔ ǞǼ ʙȋȓȄǩǵȆȓǱȄǕ ȅȀȅǼǩ ;ȅǶǔ ǞǼ ǺȄϡȋǺ ȭǻ ȭǢȄǵ ͛Ȅȋǵ ǘ̃ȄǢϜȄȋ̑Ǽ ǺȄǵ ֕ȅ˸ ǢǼȄ ǻȄȓ ǞǸǔ ǢȄȋǼ̀ 

ȭǼʨǔ ǢǺȄȋǵȄ ǻȄȓǑ 

 

ϣȄǼȄǽȄǽ ;ȅǶǔ ǞǼ ʙȋȓȄǩǵȆȓǱȄǕ ϣȄǼȄǽȄǽ ;ȅǶǔ ǢǼȄǼ Ƿȋǽ ǢȄȋǼ̀ ȭǼʨǔ ֕ȅ˸ ǶȄȓ, ǘ̃ȄǢϜȄȋ̑Ǽ ǺȄǵ ǢǺȄȋǵȄ ǻȄȓǑ 

 

ȅǺʠ ;ȅǶǔ ǞǼ ʙȋȓȄǩǵȆȓǱȄǕ ǻǣǵ ǘ̃ȄǢϜȄȋ̑Ǽ ǺȄǵ ǞǸǔ ǢȄȋǼ̀ ȭǼʨǔ ςԎ ϣȄǼȄǽȄǽ ;ȅǶǔ ǞǸǔ ςԎ ȅȀȅǼǩ ;ȅǶǔ 

ǢȋǼ ǶȄǠȓȄ ǻȄȓ ǵȄ Ǳǣǵ ǢȄǔȅǣǱ ǺȄǵ ǶȄǠȓȄ ǩϢ ȅǺʠ ;ȅǶǔ ʙȋȓȄǤ ǢǼȄ ȁȓǑ 
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ȭȀǽǷ ȭǧǢ (Self -Check)-ș.ȟ 

 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. ǘ̃ȄʮʅȄȋ̑Ǽ ǞȀ Ǘǘ (SI ) ǞǢǢ ǢȆ? 

(Ǣ) ǠȁǺ 

(ǣ) ǷʅȄǼȄǮ 

(Ǥ) ȭȁǵȅǼ (H) 

 

Ț. ǘ̃ȄʮǼ ȅǸԋʅִ ǾȅʱȋǢ ǢȆ ȅȁȋȀȋǸ Ȁȓ̠ ǢȋǼ ǼȄȋǣ? 

(Ǣ) ǼȄȀȄȓȅǵǢ Ǿȅʱ 

(ǣ) ȭǧȐνǢ Ǿȅʱ 

(Ǥ) ǱȄǶ Ǿȅʱ 

 

ț. ǘ̃ȄʮǼȋǢ ȅȀȅǼȋǩǼ (Series ) ǶȅǼǸȋǱɝ ϣȄǼȄǽȄȋǽ (Parallel ) ֜  ɦǢǼȋǽ ȭǺȄǬ ǘ̃ȄǢϜȄȋ̑Ǽ ǢȆ ǶȅǼǸǱɝǵ ȁȓ? 

(Ǣ) ȭǸȋȑ ǻȄȓ 

(ǣ) ǢȋǺ ǻȄȓ 

(Ǥ) ǖǶȅǼǸȅǱɝǱ ǲȄȋǢ 

 

Ȝ. ȅǸԋʅִ ʙǸȄȋȁǼ ǗǢȅ͢Ǣ ǶȅǼǸǱɝǵȋǢ ǸȄǴȄ ȭǳǠȓȄ ȭǢȄǵ ǚǶȄǳȄȋǵǼ ǴǺɝ? 

(Ǣ) ȭǼȅǩ͗Ǽ 

(ǣ) ǘ̃ȄʮǼ 

(Ǥ) ǮȄȋǻȂȄǮ 

 

ȝ. ǘ̃ȄʮǼ ;ȅǶǔȋȓǼ ȭʹȋʔ ǻȅǳ ̛Ȅʺ ǞǢǘ ȅǳȋǢ ǲȄȋǢ (Aiding ), ǱȋǸ ȅǺǚӨȓȄǽ ǘǵǮȄǢϜȄ̑ ǢȆ ȁȓ? 

(Ǣ) ȭǻȄǤ ȁȓ 

(ǣ) ȅǸȋȓȄǤ ȁȓ 

(Ǥ) ֢ Ϣ ȁȓ 

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.ȟ 

 

(Ǥ) ȭȁǵȅǼ (H) Ț. (ǣ) ȭǧȐνǢ Ǿȅʱ ț. (ǣ) ǢȋǺ ǻȄȓ Ȝ. (ǣ) ǘ̃ȄʮǼ ȝ. (Ǣ) ȭǻȄǤ ȁȓ 
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ǩǸ ȅǾǬ (Job-Sheet )-ș.ȟ 

ǩȋǸǼ ǵȄǺ: ǘ̃ȄʮǼ ȅǧȅͥǱǢǼǰ ǞǸǔ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ǞǼ Ǣȅ̀ȅǵǚʨ Ǡ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́ȄǑ 

ǚȋ˶ϩ: 

¶ ȅǸȅǹ̏ ʙǢȄǼ ǘ̃ȄʮǼ (ǞȓȄǼ ȭǢȄǼ, ǗȓǼǵ ȭǢȄǼ ǘǱʅȄȅǳ) ȅǧȅͥǱ ǢǼȄǑ 

¶ ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ǘ̃ȄʮǼ ǹȄȋǽȄ ǵȄ ȅǢ ǵ ͊(ǠȋǶǵ/ǾǬɝ) ǱȄ ǻȄǧȄǘ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ:  

 

1. ȅǸȅǹ̏ ǺȄȋǵǼ ǘ̃ȄʮǼ ǸȄ ǢȋǻȂǽǑ 

2. ȅǮȅǩǬȄǽ ǸȄ ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼǑ  

3. ǢȄǽȄǼ ȭǢȄǮ ǧȄǬɝ (ǻȅǳ ǢȄǽȄǼ ȭǢȄȋǮǮ ǘ̃ȄʮǼ ȁȓ) Ǒ 

 

ǢȄȋǩǼ ǴȄǶ:  

 

1. ǶǻɝȋǸ́ǰ: ȀǼǸǼȄȁӜǱ ǘ̃ȄʮǼʨǼ Ǥǭǵ ǞǸǔ ȭǢȄǼ (Core ) ǞǼ ǴǼǵ ȭǳȋǣ Ǟʨ ȭǢȄǵ ʙǢȄȋǼǼ ǘ̃ȄʮǼ ǱȄ ǾǵȄʱ 

ǢξǵǑ  

2. ǺȄȅ̵ȅǺǬȄǼ ȭȀǬǗǶ: ǺȄȅ̵ȅǺǬȄȋǼǼ ȅȀȋǽʮǼ ǵǸ ȭǼȅǩ͗ʅȄ̑ (Ƶ) ǸȄ Ǣȅ̀ȅǵǚʨ ȭǺȄȋǮ ȭȀǬ ǢξǵǑ  

3. ȭǬȅ͗ǔ:  ǘ̃ȄʮȋǼǼ ԋǘ ʙȄȋ̇ ǺȄȅ̵ȅǺǬȄȋǼǼ ȭʙȄǸ ԋʨ ǴξǵǑ ǻȅǳ ȅǺǬȄȋǼ ӝǸ ȀȄǺȄϢ ȭǼȅǩ͗ʅȄ̑ ǸȄ ȅǸǶ (Beep ) 

Ǿ  ̞ȭǳǣȄȓ, ǱȋǸ ǘ̃ȄʮǼʨ ǹȄȋǽȄ ǸȄ ȀǧǽǑ ǻȅǳ ǺȄȅ̵ȅǺǬȄȋǼ 'OL' ǸȄ ǘǵȅǷȅǵʨ (ǖȀȆǺ) ȭǼȅǩ͗ʅȄ̑ ȭǳǣȄȓ, 

ǱȋǸ ǘ̃ȄʮǼʨ ǠȋǶǵ (Open ) ǸȄ ǵǑ͊ ǻȅǳ ȭǢȄȋǵȄ ǢȋǻȂȋǽǼ ǘ̑ȇȋǽǾǵ ǵ ͊ȁȋȓ ǸȅǮǼ ȀȄȋǲ ȭǽȋǤ ǲȄȋǢ, ǱȋǸ 

ǸȅǮ ȭǬ͗ ǢȋǼ ȭǳӝǵ Ǟʨ ʈȄǚȋ̃Ǯ ȅǢ ǵȄǑ  

4. ʙȄ̔ ǷǽȄǷǽ ǮȄǬȄ ȭǬȅǸȋǽ ȅǽȅǶǸ˸ ǢξǵǑ 

 

ȀǱǢɝǱȄ: 

¶ ǘ̃ȄʮȋǼǼ ǢȋǻȂǽ ǸȄ ǱȄǼ ȭǻǵ ȅФȋȑ ǵȄ ǻȄȓ ȭȀȅǳȋǢ ȭǣȓȄǽ ǼȄӝǵǑ 

¶ ǺȄȅ̵ȅǺǬȄȋǼǼ ǵǸ ȀʪǢ ȭǼȋ˙ ǗȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ȁȋȓ ǶȅǼǺȄǶ ςξ ǢξǵǑ 

¶ ȀȄȅǢɝȋǬ Ȁǔ֜ʱ ǲȄǢȋǽ ǶȄǠȓȄǼ Ǹ ̎ǢȋǼ ǶǼȆʹȄ ǢξǵǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.Ƞ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǮȄȋǻȂȄǮ) 

 

ȅǾǣǵǷǽ-ș.Ƞ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǮȄȋǻȂȄǮ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

1. ǮȄȋǻȂȄȋǮǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

2. ǮȄȋǻȂȄȋǮǼ ʙǢȄǼȋǹǳ ǩȄǵȋǱ ǶȄǼȋǸ  

3. ǮȄȋȓȄȋǮǼ ȭǶȄǽȄȅǼʨ ǞǸǔ ȮǸȅǾ͊ʅ ȀǵȄʱ ǢǼǵ  

4. ǮȄȋȓȄȋǮǼ ǸȄȓȄȅȀǔ  

5. ǮȄȋǻȂȄȋǮǼ ;ȅǶǔ 
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ǮȄȋǻȂȄȋǮǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

   

ǮȄȋȓȄǮ ǞǢʨ ԋǘ ʙȄ̇ ȅǸȅǾ͊ ǘȋǽʭȅǵǢ ǻ̆ȄǔǾ ǻȄ ǸǱɝǵȆȋǱ ȭǢǸǽ ǺȄʔ ǞǢȅǳȋǢ Ǳȅȑִ ʙǸȄȁ ȁȋǱ ȀȄȁȄϦ ǢȋǼǑ ǞǨȄȑȄǠ 

ȮǸԋʅȅǱǢ ǚǶȄȋȓ ǴȄǼǢΖ ȅǵȓ̆ǰ (ǹʅȄȅǼǢʅȄǶ) ǞǸǔ ȅǸȅǢǼǰ, ȅǵ: ȀǼǰ Ǡ Ǣ̩ǵ ȀǔȋǸǳȆ ǘȋǽǢʏȅǵǢ ֧ ǘǧ ȮǱȅǼȋǱ ǮȄȋȓȄǮ 

ϤǸϘǱ ȁȓǑ ԋǘʨ ȭȀȅǺǢ̃ȄʮǼ ǮȄȋȓȄǮ ϣȄǼȄǽȄȋǽ ȀǔȋǻȄǤ ǢǼȋǽ ǢȄȋǼ̀ ֕ȅ˸ ǶȄȓǑ 

 

ǮȄȋǻȂȄȋǮǼ ʙǢȄǼȋǹǳ 

 

¶ ȭǼǢʨǷȄȓȄǼ ǮȄȋǻȂȄǮ/ ȭǩǵȄȋǼǽ ǮȄȋǻȂȄǮ  

¶ ȭǩǵȄǼ ǮȄȋǻȂȄǮ 

¶ ǞǽȅǮ-ǽȄǘǬ-ǞȅǺʨǔ ǮȄȋǻȂȄǮ 

¶ ǷȋǬȄ ǮȄȋǻȂȄǮ 

¶ ͔ʨ ǮȄȋǻȂȄǮ 

¶ ǬȄȋǵǽ ǮȄȋǻȂȄǮ 

¶ ǹʅȄǼȄȋǢǬǼ ǮȄȋǻȂȄǮ 

¶ ǶȅǼǸǱɝǵǾȆǽ ǮȄȋǻȂȄǮ 

 

ȭǼǢʨǷȄȓȄǼ ǮȄȋǻȂȄǮ  

 

ȭǼǢʨǷȄȓȄǼ ǮȄȋǻȂȄǮ ȁȋǽȄ ǞǺǵ ǞǢʨ ȭȀȅǺǢ̃ȄʮǼ ȅǮǹȄǘȀ ǻȄ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ȋǢ (AC) ǮȄǘȋǼʮ ǢȄȋǼȋ̀ (DC) 

ǸȄ ǞǢ֙ǣȆ ʙǸȄȋȁ οǶȄ̇Ǽ ǢȋǼ Ǒ Ǟʨ ςԎǺȄʔ ǞǢȅǳȋǢ (Forward Bias ) ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȋǱ ȭǳȓ ǞǸǔ ȅǸǶǼȆǱ 

ȅǳȋǢ (Reverse Bias ) ǸȄǴȄ ȭǳȓ Ǒ Ǟʨ ֚ ǽǱ ǞȅȀ ȭǲȋǢ ȅǮȅȀ ǶȄǠȓȄǼ ǢǵǹȄǬɝȄǼ (ȭǻǺǵ- ǖʅȄǮȄ̒ȄǼ, ǶȄǠȓȄǼ ȀȄ̘Ȅǘ) 

ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ Ǒ 

 

ȭǩǵȄǼ ǮȄȋȓȄǮ 

 

ȭǩǵȄǼ ǮȄȋȓȄǮ ȁȋǽȄ ǞǢʨ ȅǸȋǾǿ ʙǢȄȋǼǼ ǮȄȋȓȄǮ ǻȄ ȀȄǴȄǼǰ ǮȄȋȓȄȋǮǼ ǺȋǱȄ Ǳȅȑִ ʙǸȄȁȋǢ ςԎǺȄʔ Ȁ̮ȇǣ ȅǳȋǢ 

ʙǸȄȅȁǱ ǢȋǼ ǵȄ, ǞǬȄ ȅǸǶǼȆǱ ȅǳȋǢǠ ʙǸȄȅȁǱ ǢȋǼǑ ȭǩǵȄǼ ǮȄȋȓȄǮ ͼȅǽ ȭǹȄȋ̵ǩ ȭǼǷȄȋǼ̑ ȅȁȀȄȋǸ ǞǸǔ ȭǨȄǬ ȀȄȅǢɝǬ 

Ӯȋȑ ȭǹȄȋ̵ǩ ȅǵȓ̆ǰ ǢǼȋǱ ǾȄ̀ ȅǵȓ̆Ǣ ȅȁȀȄȋǸ ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓǑ ǻǣǵ ǞǢʨ ǶȅǼǸǱɝǵǾȆǽ ȭǹȄȋ̵ǩ ǚִȋȀǼ 

ȀȄȋǲ ȀǺȄ̇ǼȄǽǹȄȋǸ Ȁǔ֜ʱ ǲȄȋǢ ǻȄȋǱ Ǟʨ ȅǸǶǼȆǱ ǶʹǶȄǱȆ ȁȓ, ǞǢʨ ȭǩǵȄǼ ǮȄȋȓȄǮ ǶȅǼǧȄǽǵȄ ǢȋǼ ǻǣǵ ȭǹȄȋ̵ǩ 

ǮȄȋȓȄȋǮǼ ȅǸǶǼȆǱ ȭʛǢǮȄǚǵ ȭǹȄȋ̵ȋǩ ȭǶȐǓǨȄȓǑ 

 

 

ǞǽȅǮ-ǽȄǘǬ-ǞȅǺʨǔ ǮȄȋǻȂȄǮ 
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ǞǽǘȅǮ ǸȄ ǗȋǽȄǢ ȅǵ: ȀȄǼȆ ǮȄȋȓȄǮ ǸȄ ǘǔȋǼȅǩȋǱ ǽȄǘǬ-ǞȅǺʨǔ ǮȄȋȓȄǮ ȀǔȋʹȋǶ ǸȋǽǑ ǘȋǽǢʏȅǵʺ ȭʹȋʔ Ǹϗǽ ϤǸϘǱ 

ǞǢʨ ǖǴɝǶȅǼǸȄȁȆ ǮȄȋȓȄǮǑ ǞǽǘȅǮ ǞǺǵ ǞǢʨ ǖǴɝǶȅǼǸȄȁȆ ǻ̆ȄǔǾ ǻȄ ȅǢǵȄ ǗȋǽȄǠ ȅǸȅǢǼǰ ǢȋǼǑ Ǟʨ ȅǸȅǹ̏ ǼȋǦǼ 

ȁȋȓ ǲȄȋǢ, ʙȄȓ ʙȅǱʨ ǘȋǽǢʏȅǵȋʺǼ ǻȋ̆ ǞǼ ϤǸȁȄǼ ԍ ͊ǻȄȓǑ 

 

ǷȋǬȄ ǮȄȋǻȂȄǮ 

ǷȋǬȄǮȄȋǻȂȄǮ (Photodiode ) ȁȋǽȄ ǞǢʨ ȅǸȋǾǿ ǴǼȋǵǼ ȅǶ-Ǟǵ (P-N ) ǩǔǾǵ ȭȀȅǺǢ̃ȄʮǼ ǮȄȋǻȂȄǮ, ǻȄ ǗȋǽȄ ȭǾȄǿǰ 

ǢȋǼ ǗȋǽȄǢ ǾȅʱȋǢ ȮǸԋʅȅǱǢ ʙǸȄȋȁ (ǢȄȋǼ̀) οǶȄ̇ȅǼǱ ǢȋǼǑ Ǟʨ ֚ǽǱ ȅǸǶǼȆǱ ǸȄȓȄȀ (Reverse Bias ) ȭǺȄȋǮ 

ǢȄǩ ǢȋǼ ǞǸǔ ǗȋǽȄǢ ȭȀ̑Ǽ ȅȁȋȀȋǸ ȅǮȅǩǬȄǽ ǢʅȄȋǺǼȄ, ǷȄǘǸȄǼ ǖǶʨʺ, ȅǼȋǺȄǬ Ǣȋ˿Ȅǽ ǞǸǔ ȭȀȄǽȄǼ ȭȀȋǽ Ǹϗǽ 

ϤǸϘǱ ȁȓ  

 

 

͔ǬȅǢ ǮȄȋǻȂȄǮ 

͔ǬȅǢ ǮȄȋǻȂȄǮ (Schottky Diode ) ȁȋǽȄ ǴȄԅ Ǡ Ǟǵ-ǬȄǘǶ (N-type ) ǖǴɝǶȅǼǸȄȁȆǼ ȀǔȋǻȄȋǤ ȮǱȅǼ ǞǢ ȅǸȋǾǿ ǴǼȋǵǼ 

ǮȄȋǻȂȄǮ, ǻȄ ΚǱ ֧ǘȅǧǔ ǞǸǔ ȅǵ̦ ǷȋǼȄȓȄǮɝ ȭǹȄȋ̵ǩ ʑȋǶǼ (ȭǹȄ̵) ǩϢ ǶȅǼȅǧǱ Ǒ ȀȄǴȄǼǰ P-N ǮȄȋǻȂȄȋǮǼ ԅǽǵȄȓ ǞȋǱ 

ǢǺ ǱȄǶ ǚִǶ̏ ȁȓ, ǱȄǘ Ǟʨ ǚ -̩ȅʚȋǢȄȋǻȂȅ̑, ǶȄǠȓȄǼ ȭǼǢʨǷȄȓȄǼ ǞǸǔ ȭȀȄǽȄǼ ǧȄȅǩɝǔ ȀȄȅǢɝȋǬ ϤǸϘǱ ȁȓǑ 
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ǬȄȋǵǽ ǮȄȋǻȂȄǮ 

 

ǬȄȋǵǽ ǮȄȋǻȂȄǮ ȁȋǽȄ ǞǢʨ ǖȅǱ-ǚˌǺȄʔȄȓ ȭǮȄǶǮ (heavily doped ) P-N ǩǔǾǵ ǮȄȋǻȂȄǮ, ǻȄ ȭǢȄȓȄ̀ȄǺ ȭǺǢȄȅǵǢʅȄǽ 

'ǬȄȋǵȅǽǔ' ʙǹȄȋǸǼ ǢȄǼȋǰ ȭǵȅǱǸȄǧǢ ʙȅǱȋǼȄǴ (negative resistance ) ʙǳǾɝǵ ǢȋǼ Ǒ șȡȝȟ ȀȄȋǽ ȅǽǠ ǞȀȄȅǢ Ǟʨ 

ǚ˺ȄǸǵ ǢȋǼǵ, ǻȄǼ ǩϢ ȅǱȅǵ șȡȟț ȀȄȋǽ ȭǵȄȋǸǽ ԚǼ͔ȄǼ ǶȄǵ Ǒ Ǟʨ ϢȄȋǵȄȋȀȋǢȋ̃ ֧ǘȅǧǔ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ǚ -̩

ȅʚȋǢȄȋǻȂȅ̑ ǖȅȀȋǽǬǼ Ǡ ǖʅȄę̏ǷȄȓȄȋǼ ϤǸϘǱ ȁȓ Ǒ  

 

 

ǹʅȄǼȄʮǼ ǮȄȋǻȂȄǮ 

 

ǹʅȄǼȄʮǼ ǮȄȋǻȂȄǮ (Varactor Diode ) ǸȄ ǹʅȄȅǼǢʅȄǶ ȁȋǽȄ ǞǺǵ ǞǢ ǴǼȋǰǼ ȅǶ-Ǟǵ ǩǔǾǵ ȭȀȅǺǢ̃ȄʮǼ ǮȄȋǻȂȄǮ, ǻȄ 

ȅǼǹȄȀɝ ǸȄȓȄȋȀ (reverse bias ) ǞǢʨ ȭǹȄȋ̵ǩ-ȅǵȓȅ̆Ǳ ǶȅǼǸǱɝǵǾȆǽ ǢʅȄǶȄȅȀǬǼ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ Ǒ Ǟʨ ֚ǽǱ 

ʨǚȅǵǔ ǞǸǔ ȅʚȋǢȄȋǻȂȅ̑ ǺӼʅȋǽǾȋǵǼ ǩϢ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ȅǼǹȄȀɝ ȭǹȄȋ̵ǩ ǸȄǮȂȄȋǽ ȅǮȋ̘Ǿǵ ǖ˗ȋǽǼ ʙ  ͛ȭǸȋǮȂ 

ǢʅȄǶȄȅȀϜȄ̑ ǢȋǺ ǻȄȓǑ   

  

ǮȄȋȓȄȋǮǼ ȭǶȄǽȄȅǼʨ ǞǸǔ ȮǸȅǾ͊ʅ ȀǵȄʱ ǢǼǵ  

 

ǮȄȋȓȄȋǮǼ ȭǶȄǽȄȅǼʨ ȀǵȄʱ ǢǼȄǑ 

ǮȄȋȓȄǮ (Diode ) ȁȋǽȄ ǞǺǵ ǞǢʨ ȭȀȅǺǢ̃ȄʮǼ ȅǮǹȄǘȀ, ǻȄ ǞǢȅǳȋǢ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȋǱ ȭǳȓ ǞǸǔ ǖϢȅǳȋǢ ǸȄǴȄ 

ȭǳȓǑ ǮȄȋȓȄȋǮǼ ȭǶȄǽȄȅǼʨ ȀǵȄʱ ǢǼȄ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ ȀʪǢ ȭǶȄǽȄȅǼʨ ǵȄ ǩȄǵȋǽ ǮȄȋȓȄǮ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǸ 

ǵȄǑ ǮȄȋȓȄȋǮ ԋʨ ǶȄ ǲȄȋǢǑ ǻǲȄ- 

 

1. ǖʅȄȋǵȄǮ (Anode ) - Ǟʨ Ƕȅǩʨǹ ǬȄȅǺɝǵȄǽǑ 

2. ǢʅȄȋǲȄǮ (Cathode ) -Ǟʨ ȭǵȋǤʨǹ ǬȄȅǺɝǵȄǽǑ 
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ǮȄȋȓȄȋǮǼ ǢʅȄȋǲȄǮ ȀȄǴȄǼǰǱ ǞǢʨ ͖ ȄǘǶ (Stripe) ǸȄ ϤȄ̃ ΜȄǼȄ ȅǧȅͥǱ ǲȄȋǢǑ Ǟǘ ͖ȄǘȋǶǼ ȅǳǢʨ ǢʅȄȋǲȄǮ, ǖǲɝȄִ 

ȭǵȋǤʨǹ ǬȄȅǺɝǵȄǽǑ ȭǸȅǾǼǹȄǤ ȀǺȓ Ǟǘ ͖ȄǘȋǶǼ ȅǳȋǢ ȭǵȋǤʨǹ (-) ȀȄǘǵǠ ǲȄǢȋǱ ǶȄȋǼǑ ͖ȄǘǶ ǸȄ ϤȄ̃ ǨȄȑȄ ǖϢ 

ȅǳǢʨ ǖʅȄȋǵȄǮǑ 

 

ǮȄȋȓȄȋǮǼ ȮǸȅǾ͊ʅǕ 

 

ǮȄȋȓȄȋǮǼ ʙǴȄǵ ȮǸȅǾ͊ʅ ȁȋǽȄ ǞǼ ǞǢ֙ǣȆ ǶȅǼǸȄȅȁǱȄ, ǖǲɝȄִ Ǟʨ ȅǸԋʅִȋǢ ȭǢǸǽ ǞǢ ȅǳȋǢ ʙǸȄȅȁǱ ȁȋǱ ȭǳȓǑ ǮȄȋȓȄǮȋǢ 

ǞǢ֙ǣȆ ǘȋǽǢʏȅǵǢ ǹȄǽǹ ǸǽȄ ȁȓ ǢȄǼǰ Ǟʨ ǞǢȅǳȋǢ ȅǸԋʅִ ʙǸȄȋȁ ǸȄǴȄ ȭǳȓ ǵȄ ȅǢβ ȅǸǶǼȆǱ ȅǳȋǢ ʙǸȄȁȋǢ ǸȄǴȄ 

ȭǳȓǑ 

 

ǮȄȋȓȄȋǮǼ ǸȄȓȄȅȀǔ 

ǮȄȋȓȄȋǮǼ P-ǖ˗ǽ (ǖʅȄȋǵȄǮ) ǞǸǔ N -ǖ˗ǽ (ǢʅȄȋǲȄǮ) ǞǼ ȀȄȋǲ ǸȄȅȁʅǢ ȭǹȄȋ̵ǩ ȀǔȋǻȄǤ ǢȋǼ ǞǼ ǢǺɝ́ǺǱȄ ǸȄ 

ǢȄȋǼ̀ ʙǸȄȁ ȅǵǴɝȄǼȋǰǼ Ƕ˸ȅǱǘ ȁȋǽȄ ǸȄȓȄȅȀǔ Ǒ 

ȭǢǵ ǢǼȄ ȁȓ: Ǟʨ ǮȄȋȓȄȋǮǼ Ǻϡ ȅǳȋȓ ǢȄȋǼ̀ ʙǸȄȋȁǼ Ƕǲ ȮǱȅǼ ǸȄ Ǹ ̎(One -way switch ) ǢǼȄǼ ǩϢ ʙȋȓȄǩǵ Ǒ 
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ǷǼǠȓȄǮɝ ǸȄȓȄȅȀǔ (Forward Biasing ): 

ǷǼǠȓȄǮɝ ǸȄȓȄȅȀǔ (Forward Biasing ): ǻǣǵ ϤȄǬȄȅǼǼ Ƕȅǩʨǹ ʙȄ̇ ǮȄȋǻȂȄȋǮǼ P-ǬȄǘǶ (ǖʅȄȋǵȄǮ) ǞǸǔ ȭǵȋǤʨǹ 

ʙȄ̇ N -ǬȄǘǶ (ǢʅȄȋǲȄǮ) ǞǼ ȀȄȋǲ Ȁǔ֜ʱ ǢǼȄ ȁȓ Ǒ ǞȋǱ ȅǮȋ̘Ǿǵ ȭǽȓȄǼ ǢȋǺ ǻȄȓ ǞǸǔ ǢȄȋǼ̀ Ȁȁȋǩ ʙǸȄȅȁǱ ȁȓ Ǒ 

 

ȅǼǹȄȀɝ ǸȄȓȄȅȀǔ (Reverse Biasing ):  

ǻǣǵ ϤȄǬȄȅǼǼ Ƕȅǩʨǹ ʙȄ̇ ǮȄȋǻȂȄȋǮǼ N -ǬȄǘǶ (ǢʅȄȋǲȄǮ) ǞǸǔ ȭǵȋǤʨǹ ʙȄ̇ P-ǬȄǘǶ (ǖʅȄȋǵȄǮ) ǞǼ ȀȄȋǲ Ȁǔ֜ʱ ǢǼȄ 

ȁȓ Ǒ ǞȋǱ ȅǮȋ̘Ǿǵ ȭǽȓȄǼ ǸȄ ȓ́ǢȄǼȆ ǖ˗ǽ ֕ȅ˸ ǶȄȓ, Ƿȋǽ ǢȄȋǼ̀ ʙǸȄȁ Ǹ ̎ȁȋȓ ǻȄȓ Ǒ 

 

 

ǬȄǵɝ-ǖǵ ȭǹȄȋ̵ǩ: ǞǢʨ ȅǵȅǳɝ͊ ȭǹȄȋ̵ǩ (ȭǻǺǵ, ȅȀȅǽǢǵ ǮȄȋȓȄȋǮǼ ǩϢ ʙȄȓ 0.7V) ǖȅǱʆǺ ǢǼȋǽ ǮȄȋȓȄǮ ԚȋǼȄԚȅǼ 

ǶȅǼǸȄȁȆ ȁȋȓ Ǡȋǭ, ǻȄ ǬȄǵɝ-ǖǵ ȭǹȄȋ̵ǩ ǵȄȋǺ ǶȅǼȅǧǱǑ 

 

ȭʛǢǮȄǚǵ ȭǹȄȋ̵ǩ: ȅǸǶǼȆǱ ȭǪсȋǢ, ǞǢʨ ȅǵȅǳɝ͊ ȭǹȄȋ̵ǩ (ȭʛǢǮȄǚǵ ȭǹȄȋ̵ǩ) ǖȅǱʆǺ ǢǼȋǽ ǮȄȋȓȄǮ ȅǸǶǼȆǱ ȅǳȋǢ 

ȅǸԋʅִ ǶȅǼǸȁǵ ǢǼȋǱ ςξ ǢȋǼ, ǻȄȋǢ ȭʛǢǮȄǚǵ ǸǽȄ ȁȓǑ 

 

ǮȄȋǻȂȄȋǮǼ ;ȅǶǔ 

ǮȄȋǻȂȄȋǮǼ ;ȅǶǔ ȁȋǽȄ ǞǢ ǸȄ ǞǢȄȅǴǢ ǮȄȋǻȂȄǮȋǢ ȅǵȅǳɝ͊ ȀȄȅǢɝǬ ʙȋǻȂȄǩȋǵ ȅȀȅǼȋǩ (Series ) ǸȄ ϣȄǼȄǽȄȋǽ (Parallel ) 

Ȁǔ֜ʱ ǢǼȄ, ǻȄȋǱ ǢȄȅ˅Ǳ ȭǹȄȋ̵ǩ ȭǼʨǔ, ǢȄȋǼ̀ ǢʅȄǶȄȅȀʨ ǸȄ ȭǼǢʨȅǷȋǢǾǵ (AC to DC ) ǖǩɝǵ ǢǼȄ ǻȄȓ Ǒ ȭǻǺǵ, 

ȅʛǩ ȭǼǢʨǷȄȓȄȋǼ Ȝʨ ǮȄȋǻȂȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓ ǞǸǔ ǚ  ̩ȭǹȄȋ̵ȋǩǼ ǩϢ ȅȀȅǼǩ ;ȅǶǔ ǢǼȄ ȁȓ Ǒ 

 

ǮȄȋǻȂȄǮ ;ȅǶǔȋȓǼ ǴǼǵ 

ȅȀȅǼǩ ;ȅǶǔ (Series Grouping ): ǻǣǵ ǚ  ̩ȭǹȄȋ̵ǩ ǸȄ ȅǶǗǘȅǹ (Peak Inverse Voltage ) Ȁȁʅ ǢǼȄǼ 

ʙȋǻȂȄǩǵ ȁȓ, Ǳǣǵ ǮȄȋǻȂȄǮͼȋǽȄ ȅȀȅǼȋǩ ֜  ɦǢǼȄ ȁȓǑ ǞȋǱ ȭǹȄȋ̵ǩ ʹǺǱȄ ֕ȅ˸ ǶȄȓǑ 

 

ϣȄǼȄǽȄǽ ;ȅǶǔ (Parallel Grouping ): ǻǣǵ ȭǽȄȋǮ ǚ  ̩ǢȄȋǼ̀ ʙǸȄȋȁǼ ʙȋȓȄǩǵ ȁȓ, Ǳǣǵ ǮȄȋǻȂȄǮͼȋǽȄ ϣȄǼȄǽȄȋǽ 

֜  ɦǢǼȄ ȁȓ, ǻȄ ȭǺȄǬ ǢȄȋǼ̀ ȀʹǺǱȄ ǸȄȋȑ Ǒ 

ȅʛǩ ;ȅǶǔ (Bridge Grouping ): ǞȅȀ (AC) ȭǢ ȅǮȅȀ (DC)-ȭǱ οǶȄ̇ȋǼǼ ǩϢ Ȝʨ ǮȄȋǻȂȄǮ ϤǸȁȄǼ ǢȋǼ ȅʛǩ 

ȭǼǢʨǷȄȓȄǼ ȮǱȅǼ ǢǼȄ ȁȓ, Ǟʨ ǞǢʨ ȀȄǴȄǼǰ ;ȅǶǔ Ǒ 

 

ϤǸȁȄǼ: 

ȭǼǢʨǷȄȓȄǼ, ȭǹȄȋ̵ǩ ȭǼͼȋǽǬǼ, ǞǸǔ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȀȄȅǢɝȋǬ ǮȄȋǻȂȄȋǮǼ ǢȄǻɝ́ǺǱȄ ǸȄȑȄȋǱ Ǟǘ ;ȅǶǔ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 
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ȭȀǽǷ ȭǧǢ (Self -Check)-ș.Ƞ 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. ǮȄȋȓȄǮ ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȁȋǢ ȭǢȄǵ ȅǳȋǢ ǧȄȅǽǱ ǢȋǼ? 

 

(Ǣ) ǚǹȓ ȅǳȋǢ 

(ǣ) ȭǢǸǽ ǺȄʔ ǞǢȅǳȋǢ 

(Ǥ) ȭǢȄǵ ȅǳȋǢǘ ǵȓ 

 

Ț. AC-ȭǢ DC-ȭǱ οǶȄ̇Ǽ ǢǼȄǼ ǩϢ ȭǢȄǵ ǮȄȋȓȄǮ ϤǸϘǱ ȁȓ? 

 

(Ǣ) ȭǩǵȄǼ ǮȄȋȓȄǮ 

(ǣ) ǷȋǬȄ ǮȄȋȓȄǮ 

(Ǥ) ȭǼǢʨǷȄȓȄǼ ǮȄȋȓȄǮ 

 

ț. ǮȄȋȓȄȋǮǼ Ƕȅǩʨǹ ǬȄȅǺɝǵȄǽȋǢ ǢȆ ǸǽȄ ȁȓ? 

 

(Ǣ) ǢʅȄȋǲȄǮ 

(ǣ) ǖʅȄȋǵȄǮ 

(Ǥ) ȭǤǬ 

 

Ȝ. ȅȀȅǽǢǵ ǮȄȋȓȄȋǮǼ ǬȄǵɝ-ǖǵ ȭǹȄȋ̵ǩ ȀȄǴȄǼǰǱ ǢǱ? 

 

(Ǣ) Ș.ț ȭǹȄ̵ 

(ǣ) Ș.ȟ ȭǹȄ̵ 

(Ǥ) ș.ș ȭǹȄ̵ 

 

ȝ. ǚ  ̩ǢȄȋǼ̀ ʙǸȄȋȁǼ ʙȋȓȄǩȋǵ ǮȄȋȓȄǮȋǢ ȭǢȄǵ Ƕ˸ȅǱȋǱ ֜  ɦǢǼȄ ȁȓ? 

 

(Ǣ) ȅȀȅǼǩ ;ȅǶǔ 

(ǣ) ϣȄǼȄǽȄǽ ;ȅǶǔ 

(Ǥ) ȅǺʺǮ ;ȅǶǔ 

 

ǚ˭Ǽ Ƕʔ (Answer Key ) - ș.Ƞ 

(ǣ) ȭǢǸǽ ǺȄʔ ǞǢȅǳȋǢ Ț. (Ǥ) ȭǼǢʨǷȄȓȄǼ ǮȄȋȓȄǮ ț. (ǣ) ǖʅȄȋǵȄǮ Ȝ. (ǣ) Ș.ȟ ȭǹȄ̵ ȝ. (ǣ) ϣȄǼȄǽȄǽ ;ȅǶǔ 
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ǩǸ ȅǾǬ (Task -Sheet) - ș.Ƞ 

ǩȋǸǼ ǵȄǺ: ǮȄȋȓȄǮ ȅǧȅͥǱǢǼǰ, ȭǶȄǽȄȅǼʨ ȅǵǰɝȓ ǞǸǔ ǶǼȆ́ȄǑ 

ǚȋ˶ϩ: 

ǮȄȋȓȄȋǮǼ ʙǢȄǼȋǹǳ ǞǸǔ ǖʅȄȋǵȄǮ-ǢʅȄȋǲȄǮ ȅǧȅͥǱ ǢǼȄǑ 

ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ǮȄȋȓȄǮ ǹȄȋǽȄ ǵȄ ȅǢ ǵ ͊ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ:  

 

1. ȅǸȅǹ̏ ʙǢȄǼ ǮȄȋȓȄǮ (ȭǼǢʨǷȄȓȄǼ, ǞǽǘȅǮ, ȭǩǵȄǼ) Ǒ 

2. ȅǮȅǩǬȄǽ ǸȄ ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼǑ  

3. ϤȄǬȄȅǼ Ǡ ǢȄȋǵȅʮǔ ǠȓʅȄǼǑ 

 

ǢȄȋǩǼ ǴȄǶ:  

 

1. ʙǳ˭ ǮȄȋȓȄǮʨǼ ǤȄȋȓ ǲȄǢȄ οǶȄǽȆ ǸȄ ǢȄȋǽȄ ǼȋǦǼ ϤȄ̃ (Stripe ) ǶǻɝȋǸ́ǰ ǢȋǼ ǢʅȄȋǲȄǮ ǞǸǔ ǖϢ ʙȄ̇ʨ 

ǖʅȄȋǵȄǮ ȅȁȋȀȋǸ ȅǧȅͥǱ ǢξǵǑ  

2. ǺȄȅ̵ȅǺǬȄǼʨȋǢ ǮȄȋȓȄǮ ȭǬ͗ ȭǺȄȋǮ ȭȀǬ ǢξǵǑ  

3. ǷǼǠȓȄǮɝ ǸȄȓȄȀ ǶǼȆʹȄ: ǺȄȅ̵ȅǺǬȄȋǼǼ ǽȄǽ ǵǸ (Ƕȅǩʨǹ) ǖʅȄȋǵȄǮ ǞǸǔ ǢȄȋǽȄ ǵǸ (ȭǵȋǤʨǹ) ǢʅȄȋǲȄȋǮǼ ȀȄȋǲ 

ǴξǵǑ ȅǺǬȄȋǼ ȅǵȅǳɝ͊ ȭǹȄȋ̵ǩ ȅǼȅǮǔ (ȭǻǺǵ ȅȀȅǽǢȋǵǼ ǩϢ Ș.ȟV) ȭǳǣȄȋǽ ǮȄȋȓȄǮʨ ǷǼǠȓȄȋǮɝ ǢȄǩ ǢǼȋǨǑ  

4. ȅǼǹȄȀɝ ǸȄȓȄȀ ǶǼȆʹȄ: ǵǸ ԋʨ ǚȋ̵ ǴξǵǑ ȅǺǬȄȋǼ 'OL' ǸȄ ǘǵȅǷȅǵʨ ȭǳǣȄȋǽ ֓ǪȋǱ ȁȋǸ ǮȄȋȓȄǮʨ ȅǼǹȄȀɝ 

ǸȄȓȄȋȀ ʙǸȄȁ ǸȄǴȄ ȅǳȋˏǑ  

5. ʙȄ̔ ǷǽȄǷǽ ȅǵȋǧǼ ȭǬȅǸȋǽ ȅǽӝǵǑ 

 

ȀǱǢɝǱȄ: 

 

¶ ǮȄȋȓȄȋǮǼ ǶȄ ǸȄ ǬȄȅǺɝǵȄǽͼȋǽȄ ȀȄǸǴȄǵǱȄǼ ȀȄȋǲ ȁʅȄȋ̃ǽ Ǣξǵ ǻȄȋǱ ȭǹȋǦ ǵȄ ǻȄȓǑ 

¶ ǺȄȅ̵ȅǺǬȄȋǼǼ ǵǸ ȀʪǢ ǬȄȅǺɝǵȄȋǽ Ȁǔ֜ʱ ȁȋȓȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ȭȁȄǵǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.ȡ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ʏȄǵȅǩ͗Ǽ) 

 

ȅǾǣǵǷǽ-ș.ȡ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ʏȄǵȅǩ͗Ǽ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

1. ʏȄǵȅǩ͗ȋǼǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

2. ʏȄǵȅǩ͗ȋǼǼ ʙǢȄǼȋǹǳ 

3. ʏȄǵȅǩ͗ȋǼǼ ȭǽǤ ȅǵǰɝȓ Ƕ˸ȅǱ 

4. ǹȄǽ- Δʨԛǰɝ ʏȄǵȅǩ͗Ǽ ȅǵǰɝȓ ǢǼȄǼ Ƕ˸ȅǱ 

5. ǸȄǘȋǶȄǽȄǼ ǩǔǾǵ ʏȄǵȅǩ͗Ǽ (BJT) 

6. ȭǺǬȄǽ-ǖʺȄǘǮ-ȭȀȅǺǢ̃ȄʮǼ ȅǷ̷-ǘȋǷʮ ʏȄǵȅǩ͗Ǽ (MOSFET ) 
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ʏȄǵȅǩ͗ ȋǼǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

 

Transistor ǞǢʨ ǘǔȋǼȅǩ ǾǑ̞ Transfer ǞǸǔ Resistor Ǟǘ ԋʨ ǗǽȄǳȄ ǘǔȋǼȅǩ Ǿ  ̞ȅǺȅǽȋȓ Transistor 

Ǿ̞ʨ ǤʪǱ ȁȋǻȂȋǨǑ ʏȄǵȅǩ͗ǼȋǢ ȅǸǔǾ ǾǱȄ̞ȆǼ ȭʠ͌ ǗȅǸ͈ȄǼ ǸǽȄ ǻȄȓǑ ʏȄǵȅǩ͗ȋǼǼ ǗȅǸ͈ȄǼ ǘȋǽǢʏȅǵʺ ǞǼ ǩǤȋǱ 

ȅǸ̘Ǹ ȀǔǥʨǱ ǢȋǼȋǨǑ șȡȜȠ ȀȄȋǽ ֜ʱǼȄȋ͉Ǽ ȭǸǽ ȭǬȅǽȋǷȄǵ ϨȄǸȋǼǬȅǼǼ ȅǱǵǩǵ ǤȋǸǿǢ ȭǩ. ǸȄȅǮɝǵ (J. 

Bardeen ), Ǯȅ̡ǚ ʛȄȋǬǵ (W. Brattain ) Ǡ Ǯȅ̡ǚ ȀǢȋǽ (W. Shockley ) ʏȄǵȅǩ͗Ǽ ǗȅǸ͈ȄǼ ǢȋǼǵǑ Ǟǘ ͼξΖԛǰɝ 

ǗȅǸ͈ȄȋǼǼ ǩϢ ȅǱǵǩǵȋǢ șȡȝȞ ȀȄȋǽ ǶǳȄǲɝȅǸ̞Ȅȋǵ ȭǵȄȋǸǽ ԚǼ͈ȄǼ ʙǳȄǵ ǢǼȄ ȁȓǑ ʏȄǵȅǩ͗Ǽ ԋǸɝǽ ǱȅǮȂִ ȀǔȋǢǱȋǢ 

ȅǸǸǴɝǵ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ǚˌǤȅǱȀ̩̏ ֧ǘǧ ȅȁȋȀȋǸ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ 

ԋʨ ǞǢǘ ǴǼȋǵǼ ǖǴɝǶȅǼǸȄȁȆǼ (n-ǬȄǘǶ ǖǲǸȄ p-ǬȄǘǶ) ǺȄǪǣȄȋǵ ǞȋǳǼ ȅǸǶǼȆǱ ǴǼȋǵǼ (p-ǬȄǘǶ ǖǲǸȄ n-ǬȄǘǶ) 

ǖǴɝǶȅǼǸȄȁȆ ȅǸȋǾǿ ʙȅʆȓȄȓ ǶǼ͟ȋǼǼ ȀȄȋǲ ֜ʱ ǢȋǼ ȭǻ ǻ̆ ǸȄ ȭǢȐǾǽ (Device ) ȮǱȅǼ ǢǼȄ ȁȓ ǱȄȋǢ ʏȄǵȅǩ͗Ǽ 

(Transistor ) ǸȋǽǑ 

 

ʏȄǵȅǩ͗ȋǼǼ ʙǢȄǼȋǹǳ 

 

ʏȄȅ̑͗Ǽ ȅʏ ǮȄȓȄʈȄǺ 

¶ ʏȄǵȅǩ͗Ǽ ϤǸȁȄȋǼǼ ֧ȅǸǴȄ (Advantage of using transistor ) 

¶ ȭǢȄȋǵȄ ȅȁǬȄǼ ǸȄ ȅǷǽȄȋǺȋ̀Ǽ ʙȋǻȂȄǩǵ ȁȓ ǵȄǑ 

¶ ǗӜȅǱ ȭǨȄǬ ǞǸǔ Ǡǩȋǵ ȁȄǽǢȄǑ 

¶ ӝǸ ǢǺ ǖǶȄȋǼʨǔ ȭǹȄȋ̵ǩ ϤǸϘǱ ȁȓǑ 

¶ Ǿȅʱ ǣǼǧ ӝǸ ǢǺǑ 

¶ ǢǺɝǳ́ǱȄ ȭǸȅǾǑ 

¶ ǳȆǥɝȅǳǵ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ 
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ʏȄǵȅǩ͗ ȋǼǼ ȭǽǤ ȅǵǰɝȓ Ƕ˸ȅǱ 

 

ǗǺǼȄ ȭǻ ʏȄȅ˙͗Ǽ ǸȄǩȄǼ ȭǲȋǢ ȅǢȋǵ ǲȄȅǢ ȭȀǘ ʏȄȅ˙͗ȋǼǼ ǺȋǮǽ ǵȄνȄǼ ǩȄǵȄ ǲȄǢȋǽ ӝǸ Ȁȁȋǩ ͼȋǤȄǽ ȭǲȋǢ ȀȄǧɝ ǢȋǼ 

ǗǺǼȄ ʏȄȅ˙͗ǼʨǼ ȭǸǩ, ǘȅǺǬȄǼ, ǢȄȋǽʮǼ ǩȄǵȋǱ ǶȄǼȋǸȄǑ 

Ǟǘ Ȁȁǩ Ƕ˸ȅǱǼ ǞǢʨ ȀǺϬȄ ǗȋǨ, ȅǸȅǹ̏ ʙϊǱǢȄǼǢ ȭǢȄ̩Ȅȅǵ ϣȄȋǢǩȋǹȋǳ ʏȄȅ˙͗ȋǼǼ ȅǶǵǗǚǬ ǖȋǵǢ ȀǺȓ ȅǹ̏ 

ǼǢǺ ȁȓǑ ȅǵȋǧǼ ȅǧʔ ȭǳǣȋǽ ֓ǪȋǱ ǶȄǼȋǸǵǕ  

 

BC547 ʏȄȅ˙͗Ǽ ǞǸǔ 2N2222 ʏȄȅ˙͗Ǽ ԋʨǼ ԋǘ ǼǢȋǺǼ ȅǶǵ ǗǚǬǑ 

ʙǲȋǺ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ʏȄȅ˙͗ȋǼǼ ȭǸǩ ȅǵǰɝȓ ǢǼȋǸȄǑ ǞǼ ǶȋǼ ǢȄȋǽʮǼ Ǡ ǘȅǺǬȄǼ ȅǵǰɝȓ ǢǼȋǸȄǑ 

 

Ǟǵ ȅǶ Ǟǵ ʏȄȅ˙͗ȋǼǼ ȭʹȋʔ ȭǸǩ ȭǸǼ ǢǼȄǼ Ȁȁǩ Ƕ˸ȅǱ 

ȅȀȋǽʮǼ ǵǸȋǢ ǮȄȋȓȄǮ/ǠȁȋǺ ǼȄǣȋǱ ȁȋǸǑ 
 

ü ǞǸȄǼ ʏȄȅ˙͗ȋǼǼ ȅǱǵʨ ʙȄȋ̇Ǽ ȭǻȋǢȄǵ ǞǢ ʙȄ̇ȋǢ ȭǸǩ ȅȁȋȀȋǸ ǴȋǼ ǖԑǺȄǵ ǢȋǼ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

ü ǺȄȅ̵ȅǺǬȄȋǼǼ Ƕȅǩʨǹ ȭʙȄǸ(ǽȄǽ ǼȋǦǼ ȭʙȄǸ)ȭǻ ʙȄ̇ȋǢ ȭǸǩ ǖԑǺȄǵ ǢǼȄ ȁȋȓȋǨ ǱȄǼ ȀȄȋǲ ǽȄȅǤȋȓ ǞǸǔ ȭǵȋǤʨǹ 

ȭʙȄǸ(ǢȄȋǽȄ ǼȋǦǼ ȭʙȄǸ) ǖϢ ԋǘʨ ʙȄȋ̇ ǽȄȅǤȋȓ ȭǳǣȋǱ ȁȋǸǑ 

ü ǞǢǘ ǶǼȆʹȄ ʏȄȅ˙͗ȋǼǼ ǖǶǼ ԋʨ ȭǽȋǤǼ ȭʹȋʔ ǢǼȋǱ ȁȋǸ ǖǲɝȄִ ǖǶǼ ԋʨ ȭǽǤ ȭǢ ȭǸǩ ǖԑǺȄǵ ǢȋǼ ǚǶȋǼȄʱ 

ȅǵȓȋǺ ǽȄǤȄȋǱ ȁȋǸǑ ȅǵȋǧǼ ǨȅǸʨ ǽʹʅ Ǣξǵ- 

ü ǻȅǳ ǚǹȓ ȭǽȋǤǼ ȭʹȋʔ ȅǢӫ ȭǼȅǩ͗ʅȄ̑ ȭǳǣȄȓ ǱȄȁȋǽ ǗǺȄȋǳǼ ֓ǪȋǱ ȁȋǸ ǟ ǢǺǵ ȭǽǤʨǘ ʏȄȅ˙͗ȋǼǼ ſŊĻǑ ǾǬɝ 

ȁȋǽ ȭǼȅǩ͗ʅȄ̑ ֢Ϣ ȭǳǣȄȋǸǑ 

 

ȅǶ Ǟǵ ȅǶ ʏȄȅ˙͗ȋǼǼ ȭʹȋʔ ȭǸǩ ȭǸǼ ǢǼȄǼ Ȁȁǩ Ƕ˸ȅǱ 

 

ü ǗȋǤǼ ǺȋǱȄǘ ʏȄȅ˙͗ȋǼǼ ȅȀȋǽʮǼ ǵǸȋǢ ȭǼȅǩ͗ʅȄ̑/ǮȄȋȓȄǮ ǺȄǶȄǼ ǩϢ ȭȀǬ ǢǼȋǱ ȁȋǸǑ 

ü ǞǸȄǼ ʏȄȅ˙͗ȋǼǼ ȅǱǵʨ ʙȄȋ̇Ǽ ȭǻȋǢȄǵ ǞǢʨȋǢ ȅǶǞǵȅǶ ʏȄȅ˙͗ȋǼǼ ȭǸǩ ǖԑǺȄǵ ǢǼȋǱ ȁȋǸ ǞǸǔ ǱȄ ǶǼȆʹȄ ǢǼȋǱ 

ȁȋǸǑ 

ü ǞǼ ǩϢ ǺȄȅ̵ȅǺǬȄȋǼǼ ȭǵȋǤʨǹ ȭʙȄǸ (ǢȄȋǽȄ ǼȋǦǼ) ȭǻ ʙȄ̇ȋǢ ȭǸǩ ǖԑǺȄǵ ǢǼȄ ȁȋȓȋǨ ǱȄǼ ȀȄȋǲ ǽȄȅǤȋȓ ǞǸǔ 

Ƕȋǩʨǹ ȭʙȄǸ(ǽȄǽ ǼȋǦǼ ȭʙȄǸ) ǖϢ ԋǘʨ ʙȄȋ̇ ǽȄȅǤȋȓ ȭǳǣȋǱ ȁȋǸǑ 

ü ǞǢǘ ǳǼȋǵǼ ǶǼȆʹȄ ǖǶǼ ԋʨ ȭǽȋǤǼ ȭʹȋʔǠ ǢǼȋǱ ȁȋǸǑ ǖǲɝȄִ ǖǶǼ ԋʨ ȭǽǤ ȭǢ ȭǸǩ ǖԑǺȄǵ ǢȋǼ ǚǶȋǼȄʱ 

ȅǵȓȋǺ ǽȄǤȄȋǱ ȁȋǸǑ 

ü ǻȅǳ ǚǹȓ ȭǽȋǤǼ ȭʹȋʔ ȅǢӫ ȭǼȅǩ͗ʅȄ̑ ȭǳǣȄȓ ǱȄȁȋǽ ǗǺȄȋǳǼ ֓ǪȋǱ ȁȋǸ ǟ ǢǺǵ ȭǽǤʨǘ ʏȄȅ˙͗ȋǼǼ ſŊĻǑ ǾǬɝ 

ȁȋǽ ȭǼȅǩ͗ʅȄ̑ ֢Ϣ ȭǳǣȄȋǸǑ 

ǚǹȓ ʏȄȅ̇͗ ȋǼǼ ȭ́ȋʔ ǢȄȋǽʮǼ ǞǸǔ ǘȅǺǬȄǼ ȅǵǰɝȓ 

ȭǸǩ ȅǵǰɝȓ ǢǼȋǱ ǶȄǼȋǽ Ǟʨ ȭǸǾ Ȁȁǩ ǢȄǩǑ ǞʨǠ ǗǺǼȄ ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ȅȀȋǽʮǼ ǵǸȋǢ 

ǮȄȋȓȄǮ/ȋǼȅǩ͗ʅȄ̑ ǖǸ͛Ȅȋǵ ȭǼȋǣ ӝǸ Ȁȁȋǩ ȭǸǼ ǢǼȋǱ ǶȄȅǼǑ 

1. ȭǸǩ ȭǲȋǢ ǚǹȓ ȭǽȋǤǼ ȭǼȅǩ͗ʅȄ̑ ԅǽǵȄ ǢǼȋǱ ȁȋǸ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓǑ 

2. ȭǻ ȭǽȋǤǼ ȭǼȅǩ͗ʅȄ̑ ȭǸȅǾ ȁȋǸ ȭȀʨ ǚʱ ʏȄȅ˙͗ȋǼǼ ǘȅǺǬȄǼ 

3. ǖǶǼȅǳȋǢ ȭǻ ȭǽȋǤǼ ȭǼȅǩ͗ʅȄ̑ ǢǺ ȭǳǣȄȋǸ ȭȀʨ ǢȄȋǽʮǼ 
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ǞǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ Ǟʨ ȀǵȄʱ ǢǼȄ ȭǸǾ Ǣʪǵ ǞǸǔ ԋοȁ ǢȄǩ ǢȄǼǵ Ǟǘ ȭǼȅǩ͗ʅȄȋ̑Ǽ ǺȄǵ ǺȄʔ ǢȋȓǢ ǠȁǺ ȁȋȓ 

ǲȄȋǢǑ ǻȄǼ Ƿȋǽ ǞǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǢȄǬȄǼ ǶȅǼǸǱɝǵ ȭǱǺǵ ֓ ǪȄ ǻȄȓ ǵȄǑ ǞǨȄȑȄ ǞǣǵǢȄǼ ȀǸ ǞǵȄǽǤ ǺȄȅ̵ȅǺǬȄȋǼ 

ʏȄȅ˙͗Ǽ ǶǼȆʹȄ ǢǼȄǼ ǗǽȄǳȄ ǖǶǾǵ ǗȋǨǑ 

ȭǻ ʏȄȅ˙͗ȋǼǼ ȅǳȋȓ ǶǼȆʹȄ ǢȋǼȅǨ ȭȀʨǼ ǷǽȄǷǽ: 

ü ʏȄȅ˙͗ȋǼǼ ǞǢʨ ʙȄȋ̇ (ǺȄǩǣȄȋǵǼ ǶȄȋȓ) ǽȄǽ ȭʙȄǸ ǴǼȄǼ ǶǼ ǸȄȅǢ Ț ǶȄȋȓǘ ȭǼȅǩ͗ʅȄ̑ ȭǶȋȓȅǨ ǞǼ ǺȄȋǵ Ǟʨ 

Ǟǵ ȅǶ Ǟǵ (s) ǬȄǘǶ ʏȄȅ˙͗Ǽ ǞǸǔ ǺȄǪ ǣȄȋǵǼ ǶȄ ʨ ȭǸǩǑ 

ü ǺȄǩǣȄȋǵǼ ȭǸǩ ȭǲȋǢ ǸȄǺ ȅǳȋǢǼ ȭǽȋǤ ǺȄȅ̵ȅǺǬȄǼ ǴȋǼ ȭǻ ȅǼȅǮǔ ǶȄǠȓȄ ȭǤȋǨ ǞǸǔ ǺȄǪǣȄȋǵ ȭǸǩ ȭǲȋǢ ǮȄǵ 

ȅǳȋǢǼ ȭǽȋǤ ǺȄȅ̵ȅǺǬȄȋǼ ǴȋǼ ȅǼȅǮǔ ǶȄǠȓȄ ȭǤȋǨ ǱȄȋǳǼ ǺȄȋǪ ԅǽǵȄ ǢǼȋǱ ȁȋǸǑ 

ü ǱȄȁȋǽ ǹʅȄ֟ ǖԑȀȄȋǼ ȭǸǩ Ӷ ǸȄǺ ȀȄǘȋǬǼ ȭǽǤ=ȞȜȡ ǞǸǔ ȭǸǩ Ӷ ǮȄǵ ȀȄǘȋǮǼ ȭǽǤ = Ȟȝȝ ǖǲɝȄִ ǸȄǺ ȀȄǘȋǮǼ 

ȭǽǤ ǢȄȋǽʮǼ ǞǸǔ ǮȄǵ ȀȄǘȋǮǼ ȭǽǤ ǘȅǺǬȄǼǑ 

 

ǹȄǽ- Δʨԛǰɝ ʏȄǵȅǩ͗ Ǽ ȅǵǰɝȓ ǢǼȄǼ Ƕ˸ȅǱ 

 

ȅǺǬȄȋǼǼ ǢȄǬȄʨ ǻȅǳ ǖϢ ԋǘʨ ȅǽȋǮǼ ȭǢȄǵʨǼ ȭʹȋʔ ǵȄ ǵȋȑ ǱȄȁȋǽ ʏȄǵȅǩ͗Ǽʨ ǠȋǶǵ ȭǻǬȄ ǵǑ͊ȅǺǬȄȋǼǼ ǢȄǬȄʨ ǻȅǳ 

ȀǸ ȭǬȋ͗Ǽ ȭʹȋʔ ǵȋȑ ǱȄȁȋǽ ʏȄǵȅǩ͗Ǽʨ ǾǬɝ (ǵ)͊ Ǒ 

ȅǺǬȄȋǼǼ ǢȄǬȄʨ ǻȅǳ ȭǢȄȋǵȄ ǞǢʨ ȭǬȋ͗Ǽ ȭʹʔʨ ȁȄ̲Ȅ ǵȋȑ ǱȄȁȋǽ ʏȄǵȅǩ͗Ǽʨ ȅǽǢ ǵǑ͊ 

ʏȄǵȅǩ͗ǼȋǢ ǢȄǻɝ́Ǻ ǢǼȄǼ ǩϢ ǞȋǱ ǞǢʨ ȅǸȋǾǿ ȅǵȓȋǺ ȭǹȄȋ̵ǩ ʙȋȓȄǤ ǢǼȋǱ ȁȓ, ǞȋǢ ʏȄǵȅǩ͗Ǽ ǸȄȓȄȅȀǔ ǸȋǽǑ 

 

PNP ǞǸǔ NPN ʏȄǵȅǩ͗ ȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ǶȅǼǧȄǽǵȄ 

 

PNP ǞǸǔ NPN ʏȄǵȅǩ͗Ǽ ԋʨ ǸȄǘȋǶȄǽȄǼ ǩȓȄǔǾ ʏȄǵȅǩ͗Ǽ (BJT) ǞǼ ǴǼǵ, ǻȄ ȀȄǴȄǼǰǱ ǞǵȅǶǞǵ (NPN ) ǞǸǔ 

ȅǶȅǶǞǵ (PNP ) ʏȄǵȅǩ͗Ǽ ȅȁȋȀȋǸ ǶȅǼȅǧǱǑ Ǟͼȅǽ ȀȅʆȓǹȄȋǸ ȅȀǤϢȄǽ ǖʅȄǺȅ̘ȅǷȋǢǾǵ, ֧ǘȅǧǔ, ǞǸǔ ǖϢȄϢ 

ǘȋǽǢʏȅǵǢ ǷȄǔǾǵ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ ǞǵȅǶǞǵ ǞǸǔ ȅǶȅǶǞǵ ʏȄǵȅǩ͗ȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ϤǸȁȄǼ ȅǢӫǬȄ 

ǗǽȄǳȄ, ǱȋǸ ǚǹȓʨǼ ֚ǽ ǢȄǩ ȁǽ ǢȄȋǼ̀ Ǣȋ˿Ȅǽ ǸȄ ǢȄȋǼ̀ ǖʅȄȅ̩ȅǷȋǢǾǵǑ 

 

 

ǞǵȅǶǞǵ ʏȄǵȅǩ͗Ǽʨ ǢȄȋǼ̀ ǖʅȄȅ̩ǷȄȓȄǼ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ, ȭǻǣȄȋǵ ȭǸȋȀǼ ǺȄϡȋǺ ȭǨȄǬ ȭǹȄȋ̵ǩ ǸȄ ǢȄȋǼ̀ȋǢ 

ȅǵȓ̆ǰ ǢǼȄ ȁȓ ǞǸǔ ǢȋǽʮǼ ȭǲȋǢ Ǹȑ ǢȄȋǼȋ̀Ǽ ǗǚǬԚǬ ǶȄǠȓȄ ǻȄȓǑ ȅǶȅǶǞǵ ʏȄǵȅǩ͗Ǽʨ ǞǵȅǶǞǵ ʏȄǵȅǩ͗ȋǼǼ 

ȅǸǶǼȆǱ ȭǶȄǽȄȅǼʨȋǱ ǢȄǩ ǢȋǼ, ȭǻǣȄȋǵ ȭǸȋȀǼ ǺȄϡȋǺ ȭǨȄǬ Ƕȅǩʨǹ ȭǹȄȋ̵ǩ ǸȄ ǢȄȋǼ̀ ȅǵȓ̆ǰ ǢǼȄ ȁȓ ǞǸǔ ǢȋǽʮǼ 

ȭǲȋǢ ֕ȁ˭Ǽ ǗǚǬԚǬ ǢȄȋǼ̀ ʙǳȄǵ ǢǼȄ ȁȓǑ 
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NPN ǞǸǔ PNP ʏȄǵȅǩ͗ȋǼǼ ϤǸȁȄǼ: 

 

¶ ֧ǘȅǧǔ ȀȄȅǢɝǬ: NPN ǞǸǔ PNP ʏȄǵȅǩ͗ǼǼȄ ȅȀǤϢȄǽ ֧ǘȅǧǔ ǸȄ ǖǵ/ǖǷ Ǣȋ˿Ȅǽ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

¶ ǖʅȄǺȅ̘ǷȄȓȄǼ ȀȄȅǢɝǬ: ǚǹȓ ʏȄǵȅǩ͗ǼȋǢ ǖʅȄǺȅ̘ȅǷȋǢǾǵ ʙȋȓȄǩȋǵ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȭǻǺǵ ǖȅǮǠ 

ǖʅȄǺȅ̘ǷȄȓȄǼ ǸȄ ȭǬȅǽȅǹǾǵ ȀȄȅǢɝȋǬǑ 

¶ ǽȅǩǢ ȭǤǬ: NPN Ǡ PNP ʏȄǵȅǩ͗Ǽ ΜȄǼȄ ȭǸȅȀǢ ǽȅǩǢ ȭǤǬ ȮǱȅǼ ǢǼȄ ǻȄȓ (ȭǻǺǵ AND , OR, NOT 

ȭǤǬ) Ǒ 

 

ǸȄǘȋǶȄǽȄǼ ǩǔǾǵ ʏȄǵȅǩ͗Ǽ (BJT) 

 

ǸȄǘȋǶȄǽȄǼ ǩǔǾǵ ʏȄǵȅǩ͗Ǽ (BJT) ȁȋǽȄ ǞǢʨ ȅǱǵ-ʙȄȋ̇Ǽ (Emitter , Base , Collector ) ȭȀȅǺǢ̃ȄʮǼ ȅǮǹȄǘȀ, 

ǻȄ ǘȋǽǢʏǵ ǞǸǔ ȭȁȄǽ-ǚǹȓ ʙǢȄǼ ǧȄǩɝ ǸȄȁǢ ϤǸȁȄǼ ǢȋǼ ǢȄȋǼ̀ ʙǸȄȁ ȅǵȓ̆ ǰ ǢȋǼ Ǒ Ǟʨ ֚ ǽǱ ǞǢʨ ǢȄȋǼ̀-ȅǵȓȅ̆Ǳ 

ȅǮǹȄǘȀ, ǻȄ ǖʅȄǺȅ̘ǷȄȓȄǼ (ȀǱǢɝǱȄ ֕ȅ˸ǢȄǼȆ) ǸȄ ֧ǘǧ ȅȁȋȀȋǸ ǘȋǽǢʏȅǵʺ ȀȄȅǢɝȋǬ ϤǸϘǱ ȁȓǑ ǞǼ ԋʨ ʙǴȄǵ ʙǢȄǼ 

ȁȋǽȄ NPN ǞǸǔ PNPǑ  

BJT-ǞǼ ֚ǽ ȮǸȅǾ͊ʅ Ǡ Ǥǭǵ: 

Ǥǭǵ: Ǟʨ ԋʨ PN ǩǔǾǵ ȅǵȋǻȂ ǤʪǱ, ǻȄ NPN ǸȄ PNP ȅǸϢȄȋȀ ǲȄǢȋǱ ǶȄȋǼ Ǒ 

ǬȄȅǺɝǵȄǽ: ǘȅǺǬȄǼ (Emitter ƙ ȁȄǘ ȭǮȄȅǶǔ), ȭǸȀ (Base - ǶȄǱǽȄ ǞǸǔ ȅǵ̦ ȭǮȄȅǶǔ), ǞǸǔ ǢȄȋǽʮǼ (Collector - 

ǺȄǪȄȅǼ ȭǮȄȅǶǔ) Ǒ ǢȄǻɝǶ˸ȅǱ: ȭǸȀ ǢȄȋǼ̀ ǶȅǼǸǱɝǵ ǢȋǼ ǢȄȋǽʮǼ ǢȄȋǼ̀ ȅǵȓ̆ ǰ ǢǼȄ ȁȓ Ǒ 

ǖǶȄȋǼǾǵȄǽ ȭǺȄǮ: ʙǴȄǵǱ ǖʅȄȅʮǹ (Active ), ǢȄǬ-ǖǷ (Cutoff - ֧ ǘǧ Ǹ)̎, ǞǸǔ ϬȄӨȋǼǾǵ (Saturation - ֧ ǘǧ 

ǧȄ֟) ȭǺȄȋǮ ǢȄǩ ǢȋǼǑ 

 

֧ȅǸǴȄ: ǚ  ̩ȭǹȄȋ̵ǩ ȭǤǘǵ, ΚǱ ֧ǘȅǧǔ (MOSFET -ǞǼ ԅǽǵȄȓ ǴȆǼ ȁȋǽǠ), ǞǸǔ ȭǨȄǬ ǗǢȄǼǑ 

ϤǸȁȄǼ: ȅȀǤϢȄǽ ǖʅȄǺȅ̘ȅǷȋǢǾǵ, ֧ ǘȅǧǔ ȀȄȅǢɝǬ, ǖȅȀȋǽǬǼ ǞǸǔ ȅǷ̵ȄǼ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓ Ǒ  

ȅǸȋǩʨ (BJT) ǗԎȅǵǢ ǘȋǽǢʏȅǵʺ, ȭǻǺǵ- ȭǺȄǸȄǘǽ, ȭǬȅǽȅǹǾǵ ǞǸǔ ȅǾ̼ ȅǵȓ̆ ȋǰ ǖǶȅǼȁȄǻɝǑ 

 

ȅǷ-̷ǘȋǷʮ ʏȄǵȅǩ͗Ǽ (FET ) 

 

ȅǷ̷-ǘȋǷʮ ʏȄǵȅǩ͗Ǽ (FET ) ȁȋǽȄ ǞǢʨ ȭǹȄȋ̵ǩ-ȅǵȓȅ̆Ǳ ǖǴɝǶȅǼǸȄȁȆ ȅǮǹȄǘȀ, ǻȄ ǘȋǽǢȅʏǢ ȅǷ̷ ϤǸȁȄǼ ǢȋǼ 

ȭȀȄȀɝ Ǡ ȭʑȋǵǼ Ǻȋϡ ǢȄȋǼ̀ ʙǸȄȁ ȅǵȓ̆ǰ ǢȋǼ Ǒ ǞǼ ȅǱǵʨ ǬȄȅǺɝǵȄǽ ǲȄȋǢ: ȭǤǬ (G), ȭȀȄȀɝ (S), ǞǸǔ ȭʑǵ (D) Ǒ Ǟʨ 

ǚ  ̩ǘǵԚǬ ǘȅ̩ȋǮ̑, ǢǺ Ǿȅʱ ǣǼǧ ǞǸǔ ΚǱ ֧ǘȅǧǔ ʹǺǱȄǼ ǩϢ ǶȅǼȅǧǱǑ  

 

FET ǞǼ ʙǴȄǵ ȮǸȅǾ͊ʅ Ǡ ʙǢȄǼȋǹǳ: 

ǢȄǻɝǶ˸ȅǱ: ȭǤǬ ȭǹȄȋ̵ǩ ϤǸȁȄǼ ǢȋǼ ȮǸԋʅȅǱǢ ȭʹʔ (electric field ) ȮǱȅǼǼ ǺȄϡȋǺ ȭȀȄȀɝ ȭǲȋǢ ȭʑȋǵ ǢȄȋǼ̀ ʙǸȄȁ 

ȅǵȓ̆ǰ ǢȋǼ, ȭǻǣȄȋǵ ȭǤǬ ȅǳȋȓ ȭǢȄȋǵȄ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȓ ǵȄ Ǒ 

 

ʙǢȄǼȋǹǳ: ֚ ǽǱ ԋǘ ǴǼȋǵǼ FET ȭǸȅǾ ʙǧȅǽǱ: 

ǩǔǾǵ ȭǷǬ (JFET)  

ȭǺǬȄǽ-ǖʺȄǘǮ-ȭȀȅǺǢ̃ȄʮǼ ȭǷǬ (MOSFET ) 

ǧʅȄȋǵǽ: ǢȄȋǩǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ǞͼȋǽȄ N-ǧʅȄȋǵǽ ǞǸǔ P-ǧʅȄȋǵǽðǚǹȓ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼǑ 

֧ȅǸǴȄ: FET -ǞǼ ǘǵԚǬ ǘȅ̩ȋǮ̑ ǖȋǵǢ ȭǸȅǾ ȁǠȓȄȓ Ǟʨ ȅȀǤϢȄǽ ǖʅȄę̏ȅǷȋǢǾǵ ǸȄ ֓ǷȄǼ ȅȁȋȀȋǸ ӝǸ ǹȄȋǽȄǑ 
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ϤǸȁȄǼ: Ǣȅ̩ǚǬȄǼ, ȭǺȋǺȄȅǼ ȅǧǶ, ǖʅȄę̏ǷȄȓȄǼ, ֧ ǘȅǧǔ ȀȄȅǢɝǬ ǞǸǔ ǗǘȅȀ (Integrated Circuit ) ȅǮǩȄǘȋǵ ʙӨǼ 

ϤǸϘǱ ȁȓǑ  

 

ȅǸȋǩʨ (BJT - Bipolar Junction Transistor )-ǞǼ ԅǽǵȄȓ FET ǗǢȄȋǼ ȭǨȄǬ ǞǸǔ ǢǺ Ǿȅʱ ǣǼǧ ǢȋǼ, ǻȄ 

ǗԎȅǵǢ ǘȋǽǢʏȅǵʺȋǢ ǗǼǠ ǳ  ́ǢȋǼȋǨǑ  

 

ǧʅȄȋǵǽǕ 

 

ȭȀȅǺǢ̃ȄʮǼ ȭǽȓȄǼ ǢȄȋǼ̀ Ƕǲ ǷǺɝ ǢȋǼ ǻȄȋǢ ǧʅȄȋǵǽ ǸȋǽǑ ǻȅǳ Ǟǘ ǧʅȄȋǵǽ n-ǬȄǘǶ ȭȀȅǺǢ̃ȄʮȋǼǼ ǺȄϡȋǺ ȮǱȅǼ ȁȓ 

Ǳǣǵ ǞȋǢ n-ǧʅȄȋǵǽ FET ǸȋǽǑ ǻȅǳ p-ǬȄǘǶ ȭȀȅǺǢ̃ȄʮȋǼǼ ǺȄϡȋǺ Ǟǘ ǧʅȄȋǵǽ ȮǱȅǼ ǢǼȄ ȁȓ Ǳǣǵ ǞȋǢ p-ǧʅȄȋǵǽ 

FET ǸȋǽǑ 

 

ȭȀǽǷ ȭǧǢ (Self -Check)-ș.ȡ 

  

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. ʏȄǵȅǩ͗Ǽ ֚ǽǱ ǢǱ ȀȄȋǽ ǗȅǸӚǱ ȁȓ? 

(Ǣ) șȡȜȘ ȀȄȋǽ 

(ǣ) șȡȜȠ ȀȄȋǽ 

(Ǥ) șȡȝȞ ȀȄȋǽ 

 

Ț. ǸȄǘȋǶȄǽȄǼ ǩȄǔǾǵ ʏȄǵȅǩ͗ȋǼ (BJT) Ǣȓʨ ǬȄȅǺɝǵȄǽ ǲȄȋǢ? 

(Ǣ) Ț ʨ 

(ǣ) ț ʨ 

(Ǥ) Ȝ ʨ 

 

ț. MOSFET -ǞǼ ȭǤǬ ǬȄȅǺɝǵȄǽ ǧʅȄȋǵǽ ȭǲȋǢ ǢȆȋȀǼ ǺȄϡȋǺ ǗǽȄǳȄ ǲȄȋǢ? 

(Ǣ) ȭǺǬȄǽ ȭǽȓȄǼ 

(ǣ) ǘǵ֧ȋǽȋǬǮ ǖʺȄǘǮ ȭǽȓȄǼ 

(Ǥ) ȅǶ-Ǟǵ ǩȄǔǾǵ 

 

Ȝ. ʏȄǵȅǩ͗ȋǼǼ ǬȄȅǺɝǵȄǽͼȋǽȄ ǢȆ ǢȆ? 

(Ǣ) ǖʅȄȋǵȄǮ, ǢʅȄȋǲȄǮ, ȭǤǬ 

(ǣ) ǘȅǺǬȄǼ, ȭǸȀ, ǢȄȋǽʮǼ 

(Ǥ) MT1, MT2 , ȭǤǬ 

 

ȝ. ʏȄǵȅǩ͗Ǽ ֚ǽǱ ǢȆ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ? 

(Ǣ) ǖʅȄǺȅ̘ǷȄȓȄǼ Ǡ ֧ǘǧ 

(ǣ) ȭǼǢʨǷȄȓȄǼ 

(Ǥ) ǢʅȄǶȄȅȀǬǼ 

 



64 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.ȡ  

 

(ǣ) șȡȜȠ ȀȄȋǽ Ț. (ǣ) ț ʨ ț. (ǣ) ǘǵ֧ȋǽȋǬǮ ǖʺȄǘǮ ȭǽȓȄǼ Ȝ. (ǣ) ǘȅǺǬȄǼ, ȭǸȀ, ǢȄȋǽʮǼ ȝ. (Ǣ) ǖʅȄǺȅ̘ǷȄȓȄǼ Ǡ 

֧ǘǧ 

ǩǸ ȅǾǬ (Task -Sheet)-ș.ȡ  

ǩȋǸǼ ǵȄǺ: ʏȄǵȅǩ͗ȋǼǼ ȭǶȄǽȄȅǼʨ (PNP/NPN ) ǞǸǔ ǬȄȅǺɝǵȄǽ (E, B, C) ȅǵǰɝȓ Ǡ ǶǼȆ́ȄǑ 

ǚȋ˶ϩ: 

¶ ʏȄǵȅǩ͗ȋǼǼ ǴǼǵ (PNP ǸȄ NPN ) ȅǧȅͥǱ ǢǼȄǑ 

¶ ʏȄǵȅǩ͗ȋǼǼ ǘȅǺǬȄǼ, ȭǸȀ ǞǸǔ ǢȄȋǽʮǼ ǬȄȅǺɝǵȄǽ ǾǵȄʱ ǢǼȄǑ 

¶ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ʏȄǵȅǩ͗Ǽ ǹȄȋǽȄ ǵȄ ȅǢ ǵ ͊ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ:  

1. ȅǸȅǹ̏ ǴǼȋǵǼ ʏȄǵȅǩ͗Ǽ (ȭǻǺǵ: BC547, BD139 ) Ǒ 

2. ȅǮȅǩǬȄǽ/ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼǑ 

3. ȭǮǬȄȅǾǬ (ǘ̀ȄǼȋǵǬ ǸȄ ǢʅȄǬȄǽǤ) Ǒ 

 

ǢȄȋǩǼ ǴȄǶ:  

1. ȭǮǬȄȅǾǬ ϤǸȁȄǼ ǢȋǼ ʏȄǵȅǩ͗ȋǼǼ ȅǶǵ ǢǵȅǷǤȄȋǼǾǵ (Pinout ) ȅǵȅ́Ǳ ȭȁȄǵǑ  

2. ǺȄȅ̵ȅǺǬȄǼȋǢ ǮȄȋȓȄǮ ȭǺȄȋǮ ȭȀǬ ǢξǵǑ  

3. PNP ʏȄǵȅǩ͗Ǽ ǶǼȆʹȄ: ǢȄȋǽȄ ȭʙȄǸ ȭǸȀ (B)-Ǟ ǞǸǔ ǽȄǽ ȭʙȄǸ ǞǢǸȄǼ ǘȅǺǬȄȋǼ (E) Ǡ ǞǢǸȄǼ ǢȄȋǽʮȋǼ 

(C) ǴξǵǑ ǚǹȓ ȭʹȋʔǘ ȅǵȅǳɝ͊ ȭǹȄȋ̵ǩ ʑǶ (ȅǼȅǮǔ) ȭǳǣȄȋǸǑ  

4. NPN ʏȄǵȅǩ͗Ǽ ǶǼȆʹȄ: ǽȄǽ ȭʙȄǸ ȭǸȀ (B)-Ǟ ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ ǞǢǸȄǼ ǘȅǺǬȄȋǼ (E) Ǡ ǞǢǸȄǼ ǢȄȋǽʮȋǼ 

(C) ǴξǵǑ ǚǹȓ ȭʹȋʔǘ ȅǼȅǮǔ ȭǳǣȄȋǸǑ  

5. ȅǼȅǮǔ-ǞǼ ǶȄǲɝȋǢʅǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ ǘȅǺǬȄǼ ǞǸǔ ǢȄȋǽʮǼ ǬȄȅǺɝǵȄǽ ǗǽȄǳȄ Ǣξǵ (ǘȅǺǬȄǼ-ȭǸȀ ǩȄǔǾǵ ȅǼȅǮǔ 

ǢȄȋǽʮǼ-ȭǸȀ ǩȄǔǾȋǵǼ ȭǧȋȓ ȀȄǺȄϢ ȭǸȅǾ ȁȓ) Ǒ 

 

ǷǽȄǷǽ ȅǸȋ͆ǿǰ: 

¶ ǻȅǳ ȭǸȀ ǞǸǔ ǖϢ ǬȄȅǺɝǵȄȋǽǼ Ǻȋϡ ǚǹȓ ȅǳȋǢǘ ȅǼȅǮǔ ȭǳǣȄȓ, ǱȋǸ ʏȄǵȅǩ͗Ǽʨ ǾǬɝǑ 

¶ ǻȅǳ ȭǢȄȋǵȄ ǬȄȅǺɝǵȄȋǽǼ Ǻȋϡǘ ȅǼȅǮǔ ǵȄ ȭǳǣȄȓ, ǱȋǸ ʏȄǵȅǩ͗Ǽʨ ǠȋǶǵ ǸȄ ǵǑ͊ 

 

ȀǱǢɝǱȄ: 

¶ ʏȄǵȅǩ͗ȋǼǼ ǬȄȅǺɝǵȄǽͼȋǽȄ ǚȋ̵Ȅ ȀǔȋǻȄǤ ȭǳǠȓȄ ȭǲȋǢ ȅǸǼǱ ǲȄʹǵǑ 

¶ ǢȄǩ ȭǾȋǿ ǺȄȅ̵ȅǺǬȄǼ Ǹ ̎ǢξǵǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.șȘ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǗǘȅǩȅǸʨ) 

 

ȅǾǣǵǷǽ-ș.șȘ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǗǘȅǩȅǸʨ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

ȅǾǣǵǷǽ-ș.șȘ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǘǵ֧ȋǽȋǬǮ ȭǤǬ ǸȄǘȋǶȄǽȄǼ ʏȄǵȅǩ͗Ǽ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ 

ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǗǘȅǩȅǸʨǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

2. ǗǘȅǩȅǸʨǼ ʙǢȄǼȋǹǳ 

3. ǗǘȅǩȅǸʨǼ ȭǽǤ ȅǵǰɝȓ Ƕ˸ȅǱ 

4. ǹȄǽ- Δʨԛǰɝ ǗǘȅǩȅǸʨ ȅǵǰɝȓ ǢǼȄǼ Ƕ˸ȅǱ 

5. ǗǘȅǩȅǸʨǼ ֧ȅǸǴȄ Ǡ ǖ֧ȅǸǴȄͼȅǽ 

6. ǗǘȅǩȅǸʨǼ ϤǸȁȄǼ  

7. ǗǘȅǩȅǸʨ Ǡ ȭǺȄȀȋǷǬ ǞǼ Ǻȋϡ ǶȄǲɝǢʅ 

 

ǗǘȅǩȅǸʨǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

 

IGBT ǞǼ ԚȋǼȄ ǵȄǺ Insulated Gate Bipolar Transistor . ǘȁȄ ǞǢ ǴǼȋǵǼ ʏȄǵȅǩ͗ǼǑ ǞǢʨ Bipoler 

Transistor solid state device switch ǻȄȁȄ ϤǸȁȄǼ ȁȓ on State  Ǟ power flow ǢǼȋǱ ǞǸǔ off State 

Ǟ power flow Ǹ ̎ǢǼȋǱ Ǒ Ǟʨ ǞǢʨ ǶȄǠȓȄǼ ȭȀȅǺǢ̃ȄʮǼ ȅǮǹȄǘȀ ǻȄ ʙȄǲȅǺǢǹȄȋǸ ǞǢʨ ǘȋǽǢʏȅǵǢ ֧ ǘǧ ȅȁȀȄȋǸ 

ϤǸϘǱ ȁȓ Ǒ Ǟʨ ǚ  ̩ǳʹǱȄ ǞǸǔ ΚǱ ֧ ʅǘȅǧǔ ́ ǺǱȄ Ȁ̩ ̏| Ǟʨ ȅǱǵ (Șț) ǬȄȅǺɝǵȄǽ ȅǸȅǾ͊ ǞǢʨ ǶȄǠȓȄǼ ȭȀȅǺǢ̃ȄʮǼ 

ȅǮǹȄǘȀǑ ǞǼ ȅǱǵʨ ǬȄȅǺɝǵȄǽ- Emitter, Collector & Gate . ǞǬȄ ǚ  ̩ȭǹȄȋ̵ǩ ǞǸǔ ǚ  ̩ǢȄȋǼ̀ ǶȅǼǸȁȋǵǼ ǞǢʨ 

ΚǱ ֧ǘȅǧǔ ʹǺǱȄ Ȁ̩ ֧̏ǘǧǑ IGBT -Ǽ Gate -Ǟ ǖ  ̼ǺȄʔȄǼ 

Positive & Negative ȭǹȄȋ̵ǩ ʙȋȓȄǤ ǢȋǼ ǞȋǢ On & Off 

ǢǼȄ ȁȓǑ ʙȄǢʨʅǢʅȄǽ ȭʹȋʔ Industrial Inverter/Variable 

Frequency Drive (VFD) ȭǱ ǞǼ ϤȄǸȁȄȋǼǼ Ƿȋǽ ǸǱɝǺȄȋǵ 

IGBT -Ǽ ǧȄȅȁǳȄ ʙӨǼǑ IGBT ȭǢ ǸȄǼ ǸȄǼ ӝǸ ΚǱ ON -OFF ǢȋǼ 

Inverter ǞǼ Output Voltage -ǞǼ Frequency Control 

ǢǼȄ ȁȓǑ  
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ǗǘȅǩȅǸʨ ȀȄȅǢɝǬ ʙǱȆǢ 

 

ȅǧʔ ǗǘȅǩȅǸʨ ȀȄȅǢɝǬ ʙǱȆǢ 

 

Ǟǘ ȅǧʔʨ ȭǳǣȄȓ ȭǻ ǢȆǹȄȋǸ ǗǘȅǩȅǸʨ ǞǢʨ ȀȄȅǢɝȋǬ ǢȄǩ ǢȋǼǑȋǤǬʨ ȁ'ǽ Ǣȋ˿Ȅǽ ǬȄȅǺɝǵȄǽ ȭǻǣȄȋǵ ȅǹȅǩǘ (ȭǤǬ-Ӷ-

ǞȅǺǬȄǼ ȭǹȄȋ̵ǩ) ǵȄȋǺ ǞǢʨ ȭǨȄǬ ȭǹȄȋ̵ǩ ȅǮǹȄǘȀʨ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ ʙȋǻȂȄǤ ǢǼȄ ȁȓǑǻǣǵ ȭǤȋǬ ǞǢʨ ǴǵȄ˰Ǣ 

ȭǹȄȋ̵ǩ ʙȋǻȂȄǤ ǢǼȄ ȁȓ, Ǳǣǵ ǗǘȅǩȅǸʨ ǧȄ֟ ȁȓ, ǸǱɝǺȄǵ (ǗǘȅȀ) ȀǔʈȄȁǢ ȭǲȋǢ ǘȅǺǬȄȋǼ ʙǸȄȅȁǱ ȁȋǱ ȭǳȓǑǞǘ 

ǸǱɝǺȄǵ ʙǸȄȁʨ ʙǱȆǢʨǼ ǺȄǪǣȄȋǵ ǵȆȋǧǼ ȅǳȋǢ ǱȆǼ ΜȄǼȄ ȭǳǣȄȋǵȄ ȁȋǻȂȋǨǑȀǔʈȄȁǢ ǞǸǔ ǘȅǺǬȄǼ ӮȋǮȂ ȭǹȄȋ̵ǩ ȅǹȅȀǘ 

ȅȁȀȄȋǸ ȭǽȋǸǽ֜ʱǑǻǣǵ ǗǘȅǩȅǸʨ Ǹ ̎ǲȄȋǢ (ȭǤȋǬ ȭǢȄǵǠ ȭǹȄȋ̵ǩ ȭǵǘ), Ǟǘ ȭʢȄǱ ʙǸȄȅȁǱ ȁȓ ǵȄǑǘȅǺǬȄǼ ȁ'ǽ 

ǗǚǬԚǬ ǬȄȅǺɝǵȄǽ, ǞǸǔ ǸǱɝǺȄǵ Ǘǘǘ ǞǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ȁȓǑ 

 

ǗǘȅǩȅǸʨ ǢȄǭȄȋǺȄ 

 

Ǟǘ ǗǘȅǩȅǸʨ ȭǸȅȀǢ ǢȄǭȄȋǺȄʨ ȭǳǣȋǱ ǖȋǵǢǬȄ ǶȄǠȓȄǼ ȭǺȄȀȋǷȋǬǼ ǺȋǱȄ, ǱȋǸ ǞǢʨ ǶȄǲɝȋǢʅǼ ȀȄȋǲ ǞʨǼ ǵȆȋǧ 

ǞǢʨ ǖȅǱȅǼʱ ȅǶ+ ͚Ǽ ǼȋǻȂȋǨ, ǻȄȋǢ ǘǵȋǩǢǾǵ ͚Ǽ ǸǽȄ ȁȓǑǗǘȅǩȅǸʨȋǱ ȅǸȅǹ̏ ǴǼȋǰǼ ǚǶȄǳȄǵ ȭǲȋǢ ȮǱȅǼ ȭǸǾ 

ǢȋǻȂǢʨ ͚ Ǽ ǼȋǻȂȋǨǑǾȆȋǿɝ, ǚɯȀ Ǹȋǽ Ǟǵ+ ǖ˗ǽ ǼȋǻȂȋǨ ǞǸǔ ǵȆȋǧ ȀǔʈȄȁǢ ǼȋǻȂȋǨ, ȭǻǣȄȋǵ ǸǱɝǺȄǵ ʙǸȄȅȁǱ ȁȓǑȋǤǬʨ, 

ǻȄ ȅǮǹȄǘȀʨȋǢ ȅǵȓ̆ ǰ ǢȋǼ, ǾȆȋǿɝ ǸȋȀ ǞǸǔ ǴȄԅ, ǖʺȄǘǮ ǞǸǔ ǖǴɝǶȅǼǸȄȁȆ ͚Ǽͼȅǽ ȭǲȋǢ ȮǱȅǼ ǢǼȄ ȁȓ ʪǢ ȭǻǺǵ 

ǞǢʨ ȭǺȄȀȋǷȋǬǼ ǺȋǱȄǑǗǘȅǩȅǸʨͼȅǽǼ ԋʨ ʙǴȄǵ ʙǢȄǼ ǼȋǻȂȋǨ: ȅǶʨ ǗǘȅǩȅǸʨ (ǶȄ˗ -Θ) - Ǟǘ ǴǼȋǰǼ ǞǢʨ 

ǖȅǱȅǼʱ Ǟǵ+ ǸȄǷȄǼ ͚Ǽ ǼȋǻȂȋǨ, ǻȄ ǞʨȋǢ ΚǱ ֧ʅǘǧ ǢǼȋǱ ǞǸǔ ǚ  ̩ȭǹȄȋ̵ǩͼȅǽǼ ȀȄȋǲ ǗǼǠ ǹȄǽ ǢȄǩ ǢǼȋǱ 

ȀȁȄȓǱȄ ǢȋǼǑǞǵȅǶʨ ǗǘȅǩȅǸʨ (ǵǵ-ǶȄ˗-Θ)-Ǟǘ ǴǼȋǰǼ ǸȄǷȄǼ ͚Ǽ ȭǵǘǑ 

 

ǗǘȅǩȅǸʨ ʙǢȄǼȋǹǳ 
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ǶȄ˗-ǺȄϡȋǺ ǗǘȅǩȅǸʨ (ȅǶʨ ǗǘȅǩȅǸʨ) - ǶȄ˗-Θ ǗǘȅǩȅǸʨ-ȭǱ ǸȄǷȄǼ ͚Ǽ ǵȄȋǺ ǞǢʨ ǖȅǱȅǼʱ ǖǔǾ ǖ̇ ɝɦ֖ 

ǼȋǻȂȋǨǑǞʨ ȅǮǹȄǘȀʨȋǢ ǺȄǪȄȅǼ Ǿȅʱ ȅǳȋǻȂ Ȁȁȋǩ ǞǸǔ ֧ǧȄξǹȄȋǸ ǢȄǩ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑȅǶʨ ǗǘȅǩȅǸʨǞȀ ȭǨȄǬ 

ȭǺȄǬǼ ǞǸǔ ȭǸȅȀǢ ǶȄǠȓȄǼ ȀǼ˙ȄǺͼȅǽǼ ǺȋǱȄ ȅȀȋ͗ȋǺ ϤǸϘǱ ȁȓ ȭǻǣȄȋǵ ΚǱ ʙȅǱȅʆȓȄ ʙȋǻȂȄǩǵǑ 

 

ǵǵ-ǶȄ˗-Θ ǗǘȅǩȅǸʨ (ǞǵȅǶʨ ǗǘȅǩȅǸʨ) -ǵǵ-ǶȄ˗-Θ ǗǘȅǩȅǸʨ-Ǽ ǸȄǷȄǼ ǖǔǾ ȭǵǘǑǶȅǼǸȋǱɝ, ǞʨǼ ǞǢʨ ǥǵ 

ȅǸǹȄǤ ǼȋǻȂȋǨ ǻȄ Ǟʨ ǾȅʱǾȄǽȆ ȭǹȄȋ̵ǩ ǞǸǔ ǼȄǚǤȄǼ ǾǱɝͼȅǽ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ȭǳȓǑǞǵȅǶʨ ʙǢȄǼͼȅǽ ǹȄǼȆ ȭǺȅǾǵ 

ǞǸǔ ֕ȁǱ ǶȄǠȓȄǼ ȅȀȋ͗ȋǺ ϤǸϘǱ ȁȓ ǢȄǼǰ Ǟͼȅǽ Ǿ  ɦǞǸǔ ȅǵǹɝǼȋǻȄϛǑ 

 

ȅǷ̷-͗Ƕ ǗǘȅǩȅǸʨ - Ǟʨ ǗǼǠ ǳ  ́ȁǠȓȄǼ ǩϢ ȮǱȅǼ ǞǢʨ ǵԅǵ ǴǼȋǰǼǑȅǷ̷-͗Ƕ ǗǘȅǩȅǸʨ-Ǽ ǞǢʨ ȅǸȋǾǿ ͚ Ǽ 

ǼȋǻȂȋǨ ǻȄ ȮǸԋʅȅǱǢ ȭʹʔȋǢ ȅǵȓ̆ ǰ ǢȋǼ, ǻȄ Ǟʨ ΚǱ ǢȄǩ ǢǼȋǱ ǞǸǔ ǢǺ Ǿȅʱ ϤǸȁȄǼ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑǗǶȅǵ 

Ǟʨ ȭȀȐǼ ϣȄȋǵǽ, ȮǸԋʅȅǱǢ ǤȄȅǮȂ ǞǸǔ ǸȄȅǮȂǼ ȀǼ˙ȄǺͼȅǽǼ ǺȋǱȄ ȅǩȅǵȀͼȅǽȋǱ ӝǓȋǩ ǶȄȋǸǵǑ 

 

ȭʏ˗ ǗǘȅǩȅǸʨ - ȭʏ˗ ǗǘȅǩȅǸʨǞȀ ǞǢʨ ǗǽȄǳȄ ȅǮǩȄǘǵ ϤǸȁȄǼ ǢȋǼ ȭǻǣȄȋǵ ȭǤǬʨ "ǶȅǼǣȄ" ǗǢȄȋǼ ǚ̀νǹȄȋǸ 

͛ȄǶǵ ǢǼȄ ȁȓǑǞǘ ǵǢǾȄʨ ͛ȄȋǵǼ ǗǼǠ ǹȄǽ ϤǸȁȄǼ ǢȋǼ ǞǸǔ ǢǺ ʹȅǱǼ ȀȄȋǲ ǗǼǠ ʙǸȄȁȋǢ ʙǸȄȅȁǱ ǢǼȋǱ 

ȭǳȓǑǞͼȅǽ ӝǸ ǳ ,́ ǢǺϣȄʮ ǞǸǔ ΚǱ, ǻȄ ǱȄȋǳǼ ǚ -̩ǤȅǱǼ ǞǸǔ ǚ -̩ǸǱɝǺȄǵ ȅȀȋ͗ǺͼȅǽǼ ǺȋǱȄ ǶȄǠȓȄǼ οǶȄ̇ǼǢȄǼȆ 

ǞǸǔ ǚ̏Ǳ ȭǺȄǬǼ ʑȄǘȋǹǼ ǩϢ ǗǳǾɝ ǢȋǼ ȭǱȄȋǽǑ 

 

ǗǘȅǩȅǸʨ ϣȄȋǢȅǩǔ ǷϥɝȄǬ 

ǘǵ֧ȋǽȋǬǮ ȭǤǬ ǸȄǘȋǶȄǽȄǼ ʏȄǵȅǩ͗Ǽ (ǗǘȅǩȅǸʨǞȀ) ȅǸȅǹ̏ ϣȄȋǢǩ ʙǢȄȋǼ ǗȋȀ, ʙȅǱʨ ȅǵȅǳɝ͊ ϤǸȁȄǼ ǞǸǔ ǢȄȋǩǼ 

ǾȋǱɝǼ ǩϢ ȅǮǩȄǘǵ ǢǼȄǑȀʪǢ ϣȄȋǢǩʨ ȅǵǸɝȄǧǵ ǢǼȄ ʙȋǻȂȄǩǵȆȓ ǢȄǼǰ Ǟʨ ǗǘȅǩȅǸʨ -Ǽ ǢȄǻɝǢȄȅǼǱȄ, ȅǵǹɝǼȋǻȄϛǱȄ, 

ǾȆǱǽǢǼǰ ǞǸǔ ǢǱ Ȁȁȋǩǘ Ǟʨ ǞǢʨ ȀȄȅǢɝȋǬǼ Ǻȋϡ ͛ȄǶǵ ǢǼȄ ȭǻȋǱ ǶȄȋǼ ǱȄ ʙǹȄȅǸǱ ǢȋǼǑ 

 

ʅ͗Ȅ̃ȄǮɝ ȅǮǹȄǘȀ ϣȄȋǢǩ -ǗǘȅǩȅǸʨͼȅǽ ȀȄǴȄǼǰǱ ȭǬȄ -247 , ȭǬȄ -220 ǞǸǔ ǖԑοǶ ϣȄȋǢǩͼȅǽǼ ǺȋǱȄ ǷϥɝȄȋǬ 

ǚǶȅ͛Ǳ ȁȓǑǞǘ ǴǼȋǰǼͼȅǽ ǚ -̩ǶȄǠȓȄǼ ǢȄǩͼȅǽ ǢȄǻɝǢǼǹȄȋǸ ǶȅǼǧȄǽǵȄ ǢȋǼ ǞǸǔ ȭǺȄǬǼ ʑȄǘǹ, ǘǵǹȄǬɝȄǼ ǞǸǔ 

ǶȄǠȓȄǼ Ǣȋ˿Ȅǽ ȅȀȋ͗ȋǺǼ ǺȋǱȄ ǖʅȄȅ̘ȋǢǾǵͼȅǽǼ ǩϢ ǚǶ֜ǑɦǱȄȋǳǼ ֕ ȁ˭Ǽ ǗǢȄǼ ǗǼǠ ǹȄǽ ǱȄǶ ǖǶǧȓȋǢ ȀǺǲɝǵ 

ǢȋǼ ǞǸǔ Ȁȁȋǩ ǺȄǚȅ̀ǔȋǻȂǼ ȅȀˆͼȅǽȋǱ ȀȁȄȓǱȄ ǢȋǼǑǞǘ ǵǢǾȄͼȅǽ ǚ  ̩ȭʢȄǱ ǞǸǔ ȭǹȄȋ̵ǩͼȅǽȋǢ ȀǺȅεǱ ǢȋǼ, 

Ǟͼȅǽ ȅǾ̼-ȭʈǮ ǖǶȄȋǼǾȋǵǼ ǩϢ ǗǳǾɝ ǢȋǼ ȭǱȄȋǽǑ 

 

ȀȄǼȋǷȀ-ǺȄǚ̀ ϣȄȋǢǩ -ǻǣǵ ͛ Ȅǵ ȀȆǺȄǸ˸ ǲȄȋǢ, ǞȀȅȀ -74 ǞǸǔ ǞȀǠʨ -457 ǞǼ ǺȋǱȄ ȀȄǼȋǷȀ-ǺȄǚ̀ Ȁǔ͔Ǽǰͼȅǽ 

ǢȄǻɝǢǼ ȁȓǑǞǘ ǢǺϣȄʮ ϣȄȋǢǩͼȅǽ ϖǻȂǔȅʆȓ ǚɯǶȄǳǵ ǽȄǘȋǵǼ ǩϢ ȅǮǩȄǘǵ ǢǼȄ ȁȋǻȂȋǨ ǞǸǔ ȀȄȅǢɝǬ ȭǸȄȋǮɝǼ ͛Ȅǵ 

ʣȄȀ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑǞͼȅǽ ȭǶȄȋǬɝǸǽ ǘȋǽǢʏȅǵʺ, ǢǺϣȄʮ ǶȄǠȓȄǼ ǘǚȅǵǬ ǞǸǔ ǖϢȄϢ ȭ͟Ȁ-ȭȀȅǹǔ ȅǮǩȄǘǵ Ȁȁ 

ȅǵ̦ ȭǲȋǢ ǺȄǪȄȅǼ-Ǿȅʱ ȅȀȋ͗ǺͼȅǽȋǱ ʙȄȓǾǘ ǚǶȅ͛Ǳ ȁȓǑ 

 

ǗǘȅǩȅǸʨ ǺȅǮǚǽͼȅǽ - ӝǸ ǚ -̩Ǿȅʱ ȅȀȋ͗ȋǺ, ǗǶȅǵ ǗǘȅǩȅǸʨ ǺȅǮǚǽͼȅǽ ϤǸȁȄǼ ǢǼȋǱ ǶȄȋǼǵǑǞͼȅǽ ǸǮȂ ̡ Ǣ ǻȄ 

ǞǢ ȭǳȋȁ ȭǸǾ ǢȋǻȂǢʨ ǗǘȅǩȅǸʨ ǴȄǼǰ ǢȋǼǑǞͼȅǽ ǖǴɝ-ȅʛǩ, ȮΜǱ ǸȄ ֓͗ȄǼ ȀȄȅǢɝȋǬǼ ǺȋǱȄ ȅǸȅǹ̏ ȭȀǬǗȋǶ ǗȋȀ 

ǗǶǵȄǼ ʙȋǻȂȄǩȋǵǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼǑǺȅǮǚǽͼȅǽ ȭȀȐǼ Ǿȅʱ, ǸȄǻȂȇ ǬȄǼǸȄǘǵ, ȮǸԋʅȅǱǢ ȭʏǵ ǞǸǔ ǢȄǼǣȄǵȄ ȭǺȅǾǵͼȅǽǼ 

ǩϢ ǚǶ֜Ǒɦ 

ǗǘȅǩȅǸʨ ǺȅǮǚǽͼȅǽ ȅǩȅǵȀͼȅǽ Ȁȁǩ ǢȋǼ ȭǱȄȋǽǑǞͼȅǽ ǖȋǵǢͼȅǽ ǖǔǾȋǢ ǞǢ ǘǚȅǵȋǬ ǞǢȅʔǱ ǢȋǼ, ǻȄǼ ǖǲɝ ǢǺ 

ǱȄȋǼǼ ǞǸǔ ȀǺϬȄǼ ǢǺ Ȁ̭ȄǸǵȄǑǱȄȋǳǼ ǖȋǵȋǢǼ Ǻȋϡ ǱȄǶȋǢ ǗǼǠ ǹȄǽǹȄȋǸ ǖǶȀȄǼǰ ǢǼȋǱ ǖ̇ȅǵɝȅǺɝǱ ʹȅǽǔ 

͚ǼͼȅǽǠ ǼȋǻȂȋǨǑǞʨ ǱȄȋǳǼ ǖȅǱȅǼʱ ǤǼǺ ǵȄ ǢȋǼ ǗǼǠ Ǿȅʱ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ȭǳȓ ǻȄ ǹȄǼȆ ςȋ̲Ǽ ǢȄȋǩǼ ǩϢ ԋǳɝȄ̇Ǒ 
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ǘǵ֧ȋǽȋǬǮ ȭǤǬ ǸȄǘȋǶȄǽȄǼ ʏȄǵȅǩ͗ Ǽ ȭǽǤ ȅǵǰɝȓ Ƕ˸ȅǱ 

 

IGBT ǞǼ ȭǽǤ ǸȄ ȅǶǵ (Gate, Collector, Emitter ) ȀȄǴȄǼǰǱ ȀȄǺȋǵ ȭǲȋǢ ȭǳǣȋǽ ǸȄǺ ȭǲȋǢ ǮȄȋǵ Gate -

Collector -Emitter (G -C-E) ʆȋǺ ǲȄȋǢǑ ǺȄȅ̵ȅǺǬȄȋǼǼ ǮȄȋȓȄǮ ȭǺȄǮ ϤǸȁȄǼ ǢȋǼ ȅǶǵͼȋǽȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ: 

ǘȅǺǬȄǼ Ǡ ǢȄȋǽʮȋǼǼ Ǻȋϡ ǖǹʅ̇ǼȆǰ ǮȄȋȓȄǮ ǶȄǠȓȄ ǻȄȓ ǞǸǔ ȭǤǬ ǖϢ ԋʨ ȅǶǵ ȭǲȋǢ ȀҪǰɝ ȅǸȅˏ̏ ǲȄȋǢǑ  

 

ǗǘȅǩȅǸʨ (IGBT ) ȅǶǵ/ȭǽǤ ȅǵǰɝȓ Ǡ ȭǬ͗ Ƕ˸ȅǱ: 

 

1. ȅǶǵ ȅǧȅͥǱǢǼǰ (Physical Inspection ): ȀȄǴȄǼǰǱ, IGBT -ǞǼ ȀȄǺȋǵǼ ȅǳǢ (ȭǻǣȄȋǵ ȭǽǣȄ ǲȄȋǢ) 

ǗǶǵȄǼ ȅǳȋǢ ȭǼȋǣ, ǸȄǺ ȭǲȋǢ ǮȄǵ ȅǳȋǢǼ ȅǶǵͼȋǽȄ ǻǲȄʆȋǺ ȭǤǬ (G), ǢȄȋǽʮǼ (C), ǞǸǔ ǘȅǺǬȄǼ (E) Ǒ 

2. ǺȄȅ̵ȅǺǬȄǼ ȭȀǬǗǶ: ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼȋǢ 'ǮȄȋȓȄǮ' (Diode ) ǸȄ 'Ǣȅ̀ȅǵǚʨ' (Continuity ) ȭǺȄȋǮ ȭȀǬ 

ǢξǵǑ 

3. ǖǹʅ̇ǼȆǰ ǮȄȋȓȄǮ ǶǼȆʹȄ (C-E): 

ȭǼǮ ȭʙȄǸ (Positive ) Emitter -Ǟ ǞǸǔ ̡ʅȄǢ ȭʙȄǸ (Negative ) Collector -Ǟ ǴξǵǑ ǞǢʨ ǮȄȋȓȄȋǮǼ 

ȭǹȄȋ̵ǩ ʑǶ (ȀȄǴȄǼǰǱ Ș.ȜV ȭǲȋǢ Ș.ȡV) ȭǳǣȄȋǸǑ 

ȭʙȄǸ ǚȋ̵ ȅǳȋǽ (Red on C, Black on E ) ȭǢȄȋǵȄ ȅǼȅǮǔ ǸȄ 'OL' (Open Line ) ȭǳǣȄȋǸǑ 

ʖ͊Ϥ: ȭǤǬ ȭǲȋǢ ǖϢ ȭǢȄȋǵȄ ȅǶȋǵǼ ȀȄȋǲ ȅǼȅǮǔ ǗȀȋǸ ǵȄǑ 

4. ȭǤǬ ȭǬ͗ (G-E): Gate ǞǸǔ Emitter ǸȄ Gate ǞǸǔ Collector -ǞǼ Ǻȋϡ ȀǼȄȀȅǼ ȅǼȅǮǔ ǸȄ ȀǬɝ ȀȄȅǢɝǬ 

(Ș) ȭǳǣȄȋǽ IGBT -ʨ ǵǑ͊ 

5. ǖʅȄȅʮȋǹǾǵ ȭǬ͗: 

ȭǤǬȋǢ 'ǧȄǩɝ' ǢǼȋǱ ǺȄȅ̵ȅǺǬȄȋǼǼ ȭǼǮ ȭʙȄǸ ȭǤȋǬ ǞǸǔ ̡ʅȄǢ ȭʙȄǸ ǘȅǺǬȄȋǼ ͟Ǿɝ ǢξǵǑ ǞǼǶǼ ΚǱ ȭʙȄǸ 

ǶȅǼǸǱɝǵ ǢȋǼ ȭǼǮ ǢȄȋǽʮȋǼ Ǡ ̡ʅȄǢ ǘȅǺǬȄȋǼ ǴǼȋǽ ȅǼȅǮǔ ǢǺȋǸ (֧ ǘǧ ǖǵ ȁȋǸ) Ǒ ǗǸȄǼ ȭǤǬȋǢ ȭǵȋǤʨǹ 

ȅǳȋȓ 'ȅǮȀǧȄǩɝ' ǢǼȋǽ ȅǼȅǮǔ ǗǸȄǼ ǸȄȑȋǸǑ 

 

ǹȄǽ- Δʨԛǰɝ ǘǵ֧ȋǽȋǬǮ ȭǤǬ ǸȄǘȋǶȄǽȄǼ ʏȄǵȅǩ͗ Ǽ ȅǵǰɝȓ ǢǼȄǼ Ƕ˸ȅǱ 

 

ǹȄǽ ǞǸǔ Δʨԛǰɝ ǘǵ֧ȋǽȋǬǮ ȭǤǬ ǸȄǘȋǶȄǽȄǼ ʏȄǵȅǩ͗Ǽ (IGBT ) ȅǵǰɝȓ ǢǼȄǼ ʙǴȄǵ Ƕ˸ȅǱ ȁȋǽȄ ǺȄȅ̵ȅǺǬȄȋǼǼ 'ǮȄȋȓȄǮ 

ȭǬ͗ ȭǺȄǮ' ϤǸȁȄǼ ǢȋǼ ǞǼ Collector (C) Ǡ Emitter (E) ǞǸǔ Gate (G) ǞǼ ǺϡǢȄǼ ȀǔȋǻȄǤ ǶǼȆʹȄ ǢǼȄǑ 

ǞǢʨ ǹȄȋǽȄ IGBT -ȭǱ G-E ǞǼ Ǻȋϡ ǖȀȆǺ ȭǼȄǴ ǞǸǔ C-E ǞǼ Ǻȋϡ ǮȄȋǻȂȄǮ ʑǶ ȭǳǣȄ ǻȄȓ Ǒ  

 

ǶǼȆʹȄ Ƕ˸ȅǱȀ֚ȁ: 

ʙȄǲȅǺǢ ʙϊȅǱ: ǶȄǠȓȄǼ Ǹ ̎Ǣξǵ ǞǸǔ ȀȄȅǢɝǬ ȭǲȋǢ IGBT -ʨ ǗǽȄǳȄ ǢξǵǑ 

 

ǮȄȋȓȄǮ ȭǬ͗ (C-E ȭǬ͗): 

ǺȄȅ̵ȅǺǬȄǼ 'ǮȄȋǻȂȄǮ' ȭǺȄȋǮ ȭȀǬ ǢξǵǑ 

ǽȄǽ ȭʙȄǸ Emitter -Ǟ ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ Collector -Ǟ ǴξǵǑ ǞǢʨ ǹȄȋǽȄ IGBT -ȭǱ ǮȄȋǻȂȄǮ ʑǶ (ȀȄǴȄǼǰǱ) ȭǳǣȄȋǸǑ 

ȭʙȄǸ ǚȋ̵ ǴǼȋǽ (ǽȄǽ Collector , ǢȄȋǽȄ Emitter ) ȭǢȄǵ ȅǼȅǮǔ ǸȄ 'OL' (Open Loop ) ȭǳǣȄȋǸ Ǒ 

Gate -Emitter (G -E) ȭǬ͗: 

ǺȄȅ̵ȅǺǬȄȋǼǼ ǽȄǽ ȭʙȄǸ Gate -Ǟ ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ Emitter -Ǟ ǴξǵǑ 

֧  ͛IGBT -ȭǱ ǖȀȆǺ ȭǼȄǴ ǸȄ 'OL' ȭǳǣȄȋǸ, ǢȄǼǰ ȭǤǬʨ ǘǵ֧ȋǽȋǬǮ Ǒ ǻȅǳ ȅǼȅǮǔ ǗȋȀ ǱȋǸ  

IGBT -ʨ ΔʨԛǰɝǑ 
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ȀȅʆȓǢǼǰ ȭǬ͗ (Active Test ) 

ǺȄȅ̵ȅǺǬȄȋǼǼ Ƕȅǩʨǹ ȅǽǮ ȭǤȋǬ ǞǸǔ ȭǵȋǤʨǹ ȅǽǮ ǘȅǺǬȄȋǼ ʹȅǰȋǢǼ ǩϢ ͟Ǿɝ ǢȋǼ ǧȄǩɝ Ǣξǵ (֧ ǘǧ ǖǵ) Ǒ 

ǞǸȄǼ ǢȄȋǽʮǼ Ǡ ǘȅǺǬȄȋǼǼ Ǻȋϡ continuity ǶǼȆʹȄ Ǣξǵ; ǹȄȋǽȄ ȁȋǽ Ǟʨ ǾǬɝ ȭǳǣȄȋǸ Ǒ  

 

Δʨԛǰɝ IGBT -Ǽ ǽʹǰ: 

 

Collector -Emitter ǸȄ Gate -Emitter ǞǼ Ǻȋϡ ǾǬɝ ȀȄȅǢɝǬ (֢ Ϣ ǸȄ ӝǸ ǢǺ ǠȁǺ) ǲȄǢȋǽ Ǒ 

ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ Gate ǞǸǔ Emitter ǞǼ Ǻȋϡ ȭǢȄȋǵȄ ȀǔȋǻȄǤ (Continuity ) ǶȄǠȓȄ ȭǤȋǽǑ 

ǮȄȋȓȄǮ ȭǺȄȋǮ ǚǹȓ ȅǳȋǢǘ ǞǢǘ ȭǹȄȋ̵ǩ ʑǶ ǸȄ '0' ȅǼȅǮǔ ǗȀȋǽǑ  

 

ǗǘȅǩȅǸʨ ֧ȅǸǴȄ: 

Control ȅǵȓ̆ ǰ ǢǼȄ Ȁȁǩ - ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄǼ ǩϢ ȭǤȋǬ ȭǢǸǽ ǞǢʨ ȭǨȄǬ ȭǹȄȋ̵ȋǩǼ ʙȋǻȂȄǩǵǑ 

High ǚ  ̩Ǿȅʱ ǶȅǼǧȄǽǵȄ ǢȋǼ - ʙӨǼ ǶȅǼǺȄȋǰ ǸǱɝǺȄǵ ǞǸǔ ȭǹȄȋ̵ǩ ȅǵȓ̆ ǰ ǢǼȋǱ ǶȄȋǼǑ 

Å ǚ  ̩ǳʹǱȄ - ֧ʅǘȅǧǔȋǻȂǼ ȀǺȓ ǢǺ Ǿȅʱ ǖǶǧȓ ǢȋǼ, ǻȄ ǱȄǶ ʣȄȀ ǢȋǼǑ 

Å ΚǱ ֧ʅǘȅǧǔ - ǗԎȅǵǢ ǶȄǠȓȄǼ ȅȀȋ͗ǺͼȅǽǼ ǩϢ ǳǼǢȄǼȆ ΚǱ ǧȄ֟ ǞǸǔ ǸǑ̎ 

 

Bears ȭȀǼȄ ȮǸȅǾ͊ʅͼȅǽ ǞǢȅʔǱ ǢȋǼ - ǞǢʨ ȭǺȄȀȋǷȋǬǼ ȅǵȓ̆ ǰ ǞǸǔ ǞǢʨ ȅǸȋǩʨ -Ǽ Ǿȅʱ ȀǼǸǼȄȁ ǢȋǼǑ 

 

ǗǘȅǩȅǸʨǼ ǖ֧ȅǸǴȄͼȅǽǕ 

  

Mos ȭǺȄȀȋǷǬͼȅǽǼ ǺȋǱȄ ΚǱ ǵȓ - ȭǺȄȀȋǷȋǬǼ ԅǽǵȄȓ ǗǘȅǩȅǸʨ'Ǽ ֧ʅǘȅǧǔȋǻȂ ȅǢӫǬȄ ǴȆǼǑ 

High ǚ  ̩ȅʚȋǢȄȋǻȂȅ̑ȋǱ ǗǼǠ ǱȄǶ - ӝǸ ΚǱ ֧ʅǘȅǧǔ ȀȄȅǢɝǬͼȅǽȋǱ ϤǸȁȄǼ ǢǼȄ ȁȋǽ ǤǼǺ ȁȋǱ ǶȄȋǼǑ 

Å Ϥȓ - ǖϢȄϢ ֧ʅǘȅǧǔ ȅǮǹȄǘȋȀǼ ȭǧȋǻȂ ǗǘȅǩȅǸʨ ȭǸȅǾ ϤȓǸϗǽ ȁȋǱ ǶȄȋǼǑ 

Å ϨȄȅǧǔ ȀǺϬȄ - ȅǸǼǽ ȭʹȋʔ, Ǟʨ ȅǵȅǳɝ͊ Δʨ֜ʱ ǖǸ͛ȄǼ ǖǴȆȋǵ "ǖǵ" ǖǸ͛Ȅȋǵ ǗǬȋǢ ȭǻȋǱ ǶȄȋǼǑ 

 

ǗǘȅǩȅǸʨǼ ϤǸȁȄǼ  

 

ǗǘȅǩȅǸʨͼȅǽ ȭǺȅǾǵ ǞǸǔ ȅȀȋ͗ǺͼȅǽȋǱ ǶȄǠȓȄ ǻȄȓ ǻȄ ǱȄɯʹȅǰǢǹȄȋǸ ǞǸǔ ȅǵǼȄǶȋǳ ǾȅʱǾȄǽȆ ȅǸԋʅִ ȅǵȓ̆ ǰ ǢǼȋǱ 

ȁȋǸǑǱȄǼȄ ȀȄǴȄǼǰ: 

¶ ȮǸԋʅȅǱǢ ǻȄǵǸȄȁǵ (ǘȅǹǞȀ) - ȭǺȄǬǼ ȅǵȓ̆ ǰ ǞǸǔ ϤȄǬȄȅǼ ǧȄȅǩɝǔ ȅȀȋ͗ȋǺ ϤǸϘǱ ǗǘȅǩȅǸʨǞȀǑ 

¶ ȭȀȐǼ Ǿȅʱ ȅȀȋ͗Ǻ - ǗǘȅǩȅǸʨǞȀ ǘǵǹȄǬɝȄǼͼȅǽǼ ǺȄϡȋǺ ȭȀȐǼ Ǿȅʱ ϤǸȁȄǼȋǻȄϛ ȅǸԋʅȋǱ οǶȄ̇Ǽ ǢǼȋǱ 

ȀȁȄȓǱȄ ǢȋǼǑ 

¶ ǸȄǻȂȇ ǬȄǼǸȄǘǵȀ - ǗǘȅǩȅǸʨǞȀ ǚɯǶ̏ Ǿȅʱ ǶȅǼǧȄǽǵȄ ǢȋǼ ǞǸǔ Ǟʨ ȅʈȋǮ ȭʙǼǰ ǢȋǼǑ 

¶ ȭʏǵ ǞǸǔ ȀȄǸǠȋǻȂ - Ǻ֩ǰ ǞǸǔ ǳ  ́ǧǽȄȋǷǼȄǼ ǩϢ ǗǘȅǩȅǸʨǞȀ ȅǵȓ̆ ǰ ȭǺȄǬǼ ȅǵȓ̆ ǰ ǢȋǼǑ 

¶ ȅǾ̼ ȭǺȅǾǵ - ǗǘȅǩȅǸʨǞȀ ǠȋǻȂȅ̷ǔ ȭǺȅǾǵ, ȭǺȄǬǼ ʑȄǘǹ ǞǸǔ ǖȋǬȄȋǺǾǵ ȅȀȋ͗ȋǺ ԋǳɝȄ̇Ǒ 

¶ ǘǚȅǶǞȀ (ȅǵǼǸȅˏ̏ Ǿȅʱ ȀǼǸǼȄȁ) - ǗǘȅǩȅǸʨǞȀ ̡ʅȄǢǗǚǬͼȅǽǼ ȀǺȓ ǞǢʨ ǖȅǸȅˏ̏ ȅǸԋʅִ ȀǼǸǼȄȁ 

ȅǵȅ́Ǳ ǢȋǼǑ 

¶ ǞȓȄǼ Ǣȅ̃ǾǵȄǼ ǞǸǔ ȭǼȅʚǩȄȋǼǬǼ - ǗǘȅǩȅǸʨǞȀ ǗǼǠ ǹȄǽ ȭǺȄǬǼ ȅǵȓ̆ ȋǰǼ ǺȄϡȋǺ Ǿȅʱ ǳʹǱȄ ǚ̏Ǳ 

ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 
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ǗǘȅǩȅǸʨ Ǡ ȭǺȄȀȋǷǬ ǞǼ Ǻȋϡ ǶȄǲɝǢʅ 

ȮǸȅǾ͊ʅ ǗǘȅǩȅǸʨ ȭǺȄȀȋǷǬ 

ԚȋǼȄ ǵȄǺ ǚ˭ȄǶ ȭǤǬ ǸȄǘȋǶȄǽȄǼ ʏȄǵȅǩ͗Ǽ 
ǴȄǱǸ-ǖʺȄǘǮ-ȭȀȅǺǢ̃ȄʮǼ ȅǷ̷-ǞȋǷʮ 

ʏȄǵȅǩ͗Ǽ 

ȭȀǼȄ ǩϢ 
ǚ  ̩ȭǹȄȋ̵ǩ ǞǸǔ ǚ  ̩ǸǱɝǺȄǵ 

ǖʅȄȅ̘ȋǢǾǵ 
ǢǺ ȭǹȄȋ̵ǩ ǞǸǔ ΚǱ-֧ʅǘȅǧǔ ȀȄȅǢɝǬ 

֧ʅǘȅǧǔ ǤȅǱ ǴȆǼ ȭǺȄȀȋǷȋǬǼ ȭǧȋǻȂ ӝǸ ΚǱ ֧ʅǘȅǧǔ 

Ǿȅʱ ȁʅȄ̃ȅǽǔ ȁʅȄ̃ǽȀ ǚ  ̩Ǿȅʱ ǞǸǔ ǸǮȂ ȭǸȄǪȄ ǩϢ ǹȄǽ ȅǵ̦ Ǿȅʱ 

ȭǹȄȋ̵ǩ ǶȅǼȀȆǺȄ ǩϢ ǗǳǾɝ > 400 ȅǹ ǩϢ ǗǳǾɝ <250 V 

ǢȄȋǼ̀ ȁʅȄ̃ȅǽǔ ȁʅȄ̃ǽȀ ǚ  ̩ǢȄȋǼ̀ ǠȋǻȂǽ ǺȄǪȄȅǼ ǸǱɝǺȄǵ ʹǺǱȄ 

ǖʅȄȅ̘ȋǢǾǵ 
ȭǺȄǬǼ ʑȄǘǹ, ǘǵǹȄǬɝȄǼ, ǘǚȅǶǞȀ, 

ǠȋǻȂȅ̷ǔ ȭǺȅǾǵ, ȮǸԋʅȅǱǢ ȭʏǵ 

Ǿȅʱ ȀǼǸǼȄȁ, ǧȄǩɝȄǼ, οǶȄ̇ǼǢȄǼȆ, 

Ǣȅ̩ǚǬȄǼ ȁȄǮɝǠϦȂȄǼ 

ǖǵ-ȭ͗Ǭ ȭǹȄȋ̵ǩ 

ʑǶ 
ȀȄǺȄϢ ǚˌǱǼ (ȅǢӫ Ǿȅʱ ʣȄȀ ǢȄǼǰ) 

ȅǵ̦ ʙȅǱȋǼȄȋǴǼ ȀǺȓ ǻǣǵ (ǢǺ ȭǹȄȋ̵ȋǩ 

ǢǺ Ǿȅʱ ʣȄȀ) 

ȭǤǬ ʑȄǘǹ Ǿȅʱ ʙȋǻȂȄǩǵ ǢǺ ʑȄǘǹ Ǿȅʱ ǞǨȄǮȂȄǠ ǢǺ ȭǤǬ ʑȄǘǹ Ǿȅʱ ʙȋǻȂȄǩǵ 

ȭǤǬ ǘǵԚǬ ȭǹȄȋ̵ǩ-ȅǵȓȅ̆Ǳ ȭǹȄȋ̵ǩ-ȅǵȓȅ̆Ǳ 

ǸȅǮ ǮȄȋǻȂȄǮ ԋǸɝǽ (ǸȄȅȁʅǢ ǮȄȋǻȂȄǮ ʙȄȓǾǘ ʙȋǻȂȄǩǵ) ǾȅʱǾȄǽȆ ǖ̇ȅǵɝȅǺɝǱ ǸȅǮ ǮȄȋǻȂȄǮ 

ǱȄǶ ǶȄǼǷǼϥȄ̑ 
ȭǳȐǮȂȄȋǱ ǶȄȋǼ ǚ  ̩֧ʅǘȅǧǔ ǖǸ͛ȄǼ ǖǴȆȋǵ 

ǤǼǺ 

ǹȄǽ Ǟ ΚǱ-֧ʅǘȅǧǔ ȭǽȄ-ǶȄǠȓȄǼ 

ȭȀǬǗǶͼȅǽȋǱ ǱȄǶ ǶȅǼǧȄǽǵȄ ǢǼȄ 

ȀǺȄ̇ǼȄǽ ʹǺǱȄ 
ǗǼǠ ǸǱɝǺȄǵ ǹȄǤ ǢȋǼ ȭǵǠȓȄǼ ȀǺϬȄǼ 

ǢȄǼȋǰ Ǣʪǵ 
Ȁȁǩ ȀǺȄ̇ǼȄǽ ǞǢȄȅǴǢ ȅǮǹȄǘȀ 

Ϥȓ ȀȄǴȄǼǰǱ ǗǼǠ ϤȓǸϗǽ Ȁ͚Ȅ 

ȅǵǹɝǼȋǻȄϛǱȄ ǚ  ̩ǚ -̩ȭǹȄȋ̵ǩ ȅǮǩȄǘȋǵ ȅǵǹɝǼȋǻȄϛǱȄ 
ǚ  ̩ȅǵ̦-ȭǹȄȋ̵ǩ ǖʅȄȅ̘ȋǢǾǵͼȅǽȋǱ 

ȅǵǹɝǼȋǻȄϛǱȄ 
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ȭȀǽǷ ȭǧǢ (Self -Check)-ș.șȘ 

 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. IGBT -ǞǼ ԛǰɝοǶ ǢȆ? 

 

(Ǣ) Internal Gate Bipolar Transistor  

(ǣ) Insulated Gate Bipolar Transistor  

(Ǥ) Integrated Gate Bipolar Transistor  

 

Ț. IGBT -ȭǱ Ǣȓʨ ǬȄȅǺɝǵȄǽ ǲȄȋǢ? 

 

(Ǣ) Ț ʨ 

(ǣ) ț ʨ 

(Ǥ) Ȝ ʨ 

 

ț. ȅǵȋǧǼ ȭǢȄǵʨ IGBT -ǞǼ ǬȄȅǺɝǵȄǽ ǵȓ? 

 

(Ǣ) Gate  

(ǣ) Collector  

(Ǥ) Base 

 

Ȝ. MOSFET -ǞǼ ԅǽǵȄȓ IGBT -ǞǼ ֧ʅǘȅǧǔ ǤȅǱ ȭǢǺǵ? 

 

(Ǣ) ΚǱ 

(ǣ) ǴȆǼ 

(Ǥ) ȀǺȄǵ 

 

ȝ. ǚ  ̩ȭǹȄȋ̵ǩ (> 400 V) ǖʅȄȅ̘ȋǢǾȋǵǼ ǩϢ ȭǢȄǵʨ ȀǸȋǧȋȓ ǗǳǾɝ? 

 

(Ǣ) MOSFET  

(ǣ) BJT 

(Ǥ) IGBT  

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.șȘ 

 

ș. (ǣ) Insulated Gate Bipolar Transistor  

Ț. (ǣ) ț ʨ (Gate, Collector, Emitter ) 

ț. (Ǥ) Base 

Ȝ. (ǣ) ǴȆǼ (MOSFET ǖȅǱ ΚǱ ֧ʅǘȅǧǔ-ǞǼ ǩϢ ǶȅǼȅǧǱ) 

ȝ. (Ǥ) IGBT  
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ǩǸ ȅǾǬ (Task -Sheet)-ș.șȘ 

ǩȋǸǼ ǵȄǺ: ǗǘȅǩȅǸʨ (IGBT) ȅǧȅͥǱǢǼǰ, ȅǶǵ ǢǵȅǷǤȄȋǼǾǵ ȅǵǰɝȓ ǞǸǔ ǞǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́ȄǑ 

 

ǚȋ˶ϩ: 

1. IGBT -ǞǼ ǬȄȅǺɝǵȄǽȀ֚ȁ (Emitter, Collector, Gate ) ǾǵȄʱ ǢǼȄǑ 

2. ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ IGBT ǹȄȋǽȄ ǵȄ ȅǢ ǵ ͊ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ: 

1. IGBT (ȭǻǺǵ: FGA25N120 ǸȄ ǖԑοǶ) Ǒ 

2. ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼǑ 

3. ȭǮǬȄȅǾǬ (ȅǶǵ ǗǚǬ ȭǧǵȄǼ ǩϢ) Ǒ 

 

ǢȄȋǩǼ ǴȄǶ: 

 

1. ǬȄȅǺɝǵȄǽ ǾǵȄʱǢǼǰ: 

ȭǮǬȄȅǾǬ ȭǳȋǣ ǖǲǸȄ ȅǷȅǩǢʅȄǽ ͖ ȄǢǧȄǼ ǶǻɝȋǸ́ǰ ǢȋǼ ȭǤǬ, ǢȄȋǽʮǼ ǞǸǔ ǘȅǺǬȄǼ   ȅǶǵͼȋǽȄ ȅǧȅͥǱ ǢξǵǑ 

2. ǺȄȅ̵ȅǺǬȄǼ ȭȀǬǗǶ: ǺȄȅ̵ȅǺǬȄǼȋǢ 'ǮȄȋǻȂȄǮ ȭǬ͗' ȭǺȄȋǮ ȭȀǬ ǢξǵǑ 

3. ǢȄȋǽʮǼ-ǘȅǺǬȄǼ ǶǼȆʹȄ: - ǺȄȅ̵ȅǺǬȄȋǼǼ ǽȄǽ ȭʙȄǸ ǢȄȋǽʮǼ (C) ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ ǘȅǺǬȄǼ (E)-Ǟ ǴξǵǑ 

ȅǺǬȄȋǼ 'OL' ǸȄ ǘǵȅǷȅǵʨ ȅǼȅǮǔ ȭǳǣȄȋǵȄ ǚȅǧǱǑ ȭʙȄǸ ǚȋ̵ Ǵξǵ (ǽȄǽ ǘȅǺǬȄȋǼ, ǢȄȋǽȄ ǢȄȋǽʮȋǼ) Ǒ ǖȋǵǢ 

IGBT -ȭǱ ǘ̀ȄǼǵȄǽ ǮȄȋǻȂȄǮ ǲȄȋǢ, ǱȄǘ Ǟȋʹȋʔ ȀȄǺȄϢ ȭǹȄȋ̵ǩ ȅǼȅǮǔ (Ș.ȜV - Ș.ȡV) ȭǳǣȄȋǱ ǶȄȋǼǑ 

4. ȭǤǬ ǶǼȆʹȄ: ȭǤǬ (G) ȅǶȋǵǼ ȀȄȋǲ ǖϢ ȭǢȄȋǵȄ ȅǶȋǵǼ (C ǸȄ E) ȀǼȄȀȅǼ Ǣȅ̀ȅǵǚʨ ǲȄǢȄ ǚȅǧǱ ǵȓǑ ǻȅǳ ȅǸǶ 

Ǿ  ̞ǢȋǼ ǸȄ ӝǸ ǢǺ ȭǼȅǩ͗ʅȄ̑ ȭǳǣȄȓ, ǱȋǸ ֓ǪȋǱ ȁȋǸ ȭǤǬʨ ǾǬɝ ȁȋȓ ȭǤȋǨǑ 

5. ȅʏǤȄȅǼǔ ǶǼȆʹȄ (ǟȅˏǢ): ȭǤǬ Ǡ ǘȅǺǬȄȋǼǼ Ǻȋϡ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ȭǹȄȋ̵ǩ ǶȄǽȀ ȅǳȋȓ ǢȄȋǽʮǼ-ǘȅǺǬȄǼ 

ǩȄǔǾǵ ǖǵ ȁȋˏ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄ ǻȄȓǑ 

 

ȀǱǢɝǱȄ: 

¶ IGBT ǞǢʨ ǘȋǽǢȋʏȄ͗ʅȄʨǢ ȭȀǵȅȀʨǹ ȅǮǹȄǘȀ, ǱȄǘ ȁȄǱ ȅǳȋȓ ȅǶǵ ͟Ǿɝ ǢǼȄǼ ȀǺȓ ȀǱǢɝǱȄ ǖǸǽνǵ 

ǢξǵǑ 

¶ ǶǼȆʹȄǼ ǗȋǤ ȅǵȅ́Ǳ ȭȁȄǵ ȭǻ ȅǮǹȄǘȀʨ ȭǢȄȋǵȄ ȀȄȅǢɝȋǬ ֜  ɦȭǵǘǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.șș: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (SCR, DIAC, TRIAC ) 

 

ȅǾǣǵǷǽ-ș.șȘ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (SCR, DIAC, TRIAC ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ 

ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

1. ǞȀȅȀǗǼ ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

2. ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼ Ǥǭǵ 



73 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

3. ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼ ǢȄǻɝʙǰȄǽȆ 

4. ǮȄȋǻȂȄǮ ǷǼ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

5. ǮȄȋǻȂȄǮ ǷǼ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ ǞǼ ǢȄǻɝʙǰȄǽȆ 

6. ǮȄȋǻȂȄǮ ǷǼ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ ǞǼ ǢȄǻɝʙǰȄǽȆ 

7. ǖ̵ȄǼȋǵʨǔ ǢȄȋǼȋ̀Ǽ ǩϢ ʏȄȋǻȂȄǮ ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

8. ʏȄȋǻȂȄǮ ǞǼ ǢȄǻɝʙǰȄǽȆ  

9. ǞȅȀ ȭǷǩ Ǣȋ˿Ȅǽ ǢǼȋǱ ʏȄȓȄȋǢǼ ϤǸȁȄǼ  

10. ʏȄȓȄǢ ǞǸǔ ǲȄǘȅǼ͗Ǽ (SCR) ǞǼ ԅǽǵȄ 

 

ǞȀȅȀǗǼ ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȭǢȄǵ ȅǵȅǳɝ͊ ǩȄǔǾǵ ʏȄǵȅǩ͗ȋǼǼ ȀȄȋǲ ǖǶǼ ǞǢʨ ȅǶ-Ǟǵ ǩȄǔǾǵ ֜  ɦǢǼȋǽ ȭǻ ȅǱǵ ǩȄǔǾǵ ȅǸȅǾ͊ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȀ 

ǚִǶ̏ ȁȓ ǱȄȋǢ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼǢʨǷȄȓȄǼ ǸǽȄ ȁȓǑ Silicon Controlled Rectifier ǞǢʨ ǧȄǼ ͚Ǽ, ȅǱǵ 

ǬȄȅǺɝǵȄǽ, ȅǱǵ ǩȄǔǾǵ ȅǸȅǾ͊ ȅǶ-Ǟǵ-ȅǶ-Ǟǵ ǸȄ Ǟǵ-ȅǶ-Ǟǵ-ȅǶ ȭȀȅǺǢ̃ȄʮǼ ֧ǘȅǧǔ ȅǮǹȄǘȀǑ ȅǾ̼ȋʹȋʔ ǞȋǢ ǲȄǘȅǼ͗Ǽ 

ǵȄȋǺǠ ǗϚȄ ȭǳȓȄ ȁȓǑ 

 

ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼ Ǥǭǵ  

  

ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǢʨ ȅǶ-Ǟǵ-ȅǶ Ǡ Ǟǵ-ȅǶ-Ǟǵ ʏȄǵȅǩ͗ȋǼǼ Ǻȋϡ ǗǼ ǞǢʨ Ǟǵ-ǬȄǘǶ ȅʆ͗Ȅǽ ǖǲǸȄ ǞǢʨ 

ȅǶ-ǬȄǘǶ ȅʆ͗Ȅǽ ȭǻȄǤ ǢȋǼ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ Ǥǭǵ ǢǼȄ ȁȓǑ ֧ ǱǼȄǔ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼ ȅʆ͗Ȅȋǽ 

ǲȄȋǢ Țʨ ȅǶ-ǬȄǘǶ Ǡ Țʨ Ǟǵ-ǬȄǘǶǑ ǘǚȅǵ ǩȄǔǾǵ ʏȄǵȅǩ͗Ǽ ǞǼ ǺȋǱȄ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼǠ ȅǱǵǬȄ 

ǬȄȅǺɝǵȄǽ ǗȋǨǑ ǻǲȄǕ ȭǤǬ, ǖʅȄȋǵȄǮ, ǢʅȄȋǲȄǮ ȅǵȋǧǼ ȅǧȋʔǼ ȀȄȁȄȋϦ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼ Ǥǭǵ Ǡ ȀȄȅǢɝǬ 

ȀǔȋǢǱ ȭǳǣȄȋǵȄ ȁȋǻȂȋǨǑ 

 

ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼ ǢȄǻɝʙǰȄǽȆ 

¶ Ǟʨ ȀȄǴȄǼǰǱ ǞȅȀ Ǡ ȅǮȅȀ ǶȄǠȓȄǼ Ǣȋ˿Ȅǽ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

¶ ȭǤǬ ǬȄȅǺɝǵȄȋǽ ȀǸɝǳȄ Ƕȅǩʨǹ ǸȄȓȄȋȀ ȭǳǠȓȄ ȁȓǑ 

¶ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ Ǟ ǞǢǸȄǼ ǢȄȋǼ̀ ʙǸȄȁ ςξ ǢȋǼ ȅǳȋǽ ȭǤǬ ǱȄǼ ȅǵȓ̆ ǰ ʹǺǱȄ ȁȄȅǼȋǻȂ ȭǷȋǽǑ 

¶ ǖǲɝȄִ Ǳǣǵ ȭǤǬ ȭǹȄȋ̵ǩȋǢ ֢Ϣ ǢǼȋǽǠ ǢȄȋǼ̀ ʙǸȄȁ ǖϤȄȁǱ ǲȄȋǢǑ 

¶ ǞǩϢ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼȋǢ ֧ǘȅǧǔ ȅǮǹȄǘȀ ȅȁȋȀȋǸ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ 

 

ȀȄǴȄǼǰ ȭǼȅʮǷȄȓȄǼ ǮȄȋȓȄȋǮǼ ȀȄȋǲ ǞǼ ǶȄǲɝǢʅ 

ǮȄȋǻȂȄȋǮǼ ȀȄȁȄȋϦ ȭǻǺǵ ǞȅȀ ȭǹȄȋ̵ǩȋǢ ȭǼǢʨǷȄǘ ǢȋǼ ȅǮȅȀ ȭǹȄȋ̵ȋǩ ξǶȄ̇ȅǼǱ ǢǼȄ ǻȄȓ ȭǱǺǵȆ ǹȄȋǸ ȅȀȅǽǢǵ 

Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ΜȄǼȄ ǞǢǘ ǢȄǩ ǢǼȄ ǻȄȓǑ ǱȋǸ ǮȄȋǻȂȄȋǮǼ ȭǲȋǢ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼ ǞǢʨ ǸȄǮȂȅǱ 

֧ȅǸǴȄ ǗȋǨǑ ǮȄȋǻȂȄȋǮǼ ȭʹȋʔ ǞȅȀ ȭǹȄȋ̵ȋǩǼ ȀǺʈ ǱǼˈǬȄǘ ȅǮȅȀ ȭǹȄȋ̵ȋǩ ǶȅǼǰǱ ȁȋǻȂ ǻȄȓ, ǱȄȋǢ ȅǵȓ̆ ǰ ǢǼȄ ǻȄȓ 

ǵȄǑ ȅǢβ ȅȀȅǽǢǵ Ǣȋ˿Ȅǽ ȭǼȅʮǷȄȓȄǼ ǞǼ ȭʹȋʔ ǞǼ ϤȄǶǢ ϤǸȁȄǼ ǼȋǻȂȋǨǑ 

 

ǮȄȋǻȂȄǮ ǷǼ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

(DIAC - Diode for Alternating Current ) ȁȋǽȄ ǞǢʨ ȅΜ֙ǣȆ (bidirectional ) ȭȀȅǺǢ̃ȄʮǼ ֧ǘǧ ǻȄ 

ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ (AC) ȀȄȅǢɝȋǬ ʏȄǘǢ (TRIAC ) ǸȄ ǲȄǘȅǼ͗Ǽ ȅʏǤȄǼ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ֚ǽǱ Ƕȅǩʨǹ Ǡ 

ȭǵȋǤʨǹ ǚǹȓ ǖǴɝǧȋʆ ȭʛǢǠǹȄǼ ȭǹȄȋ̵ǩ ǖȅǱʆǺ ǢǼȋǽ ȅǸԋʅִ ǶȅǼǸȄȁǵ ςξ ǢȋǼ Ǒ ȀȄǴȄǼǰǱ ǽȄǘǬ ȅǮǺȄǼ, ǷʅȄǵ 

ȭǼͼȋǽǬǼ, ǞǸǔ ȭǺȄǬȋǼǼ ǤȅǱ ȅǵȓ̆ ȋǰ Ǟʨ Ǹϗǽ ϤǸϘǱǑ ȭǩǵȄǼ ǮȄȋȓȄȋǮǼ ȭǻǺǵ ȅǵȅǳɝ͊ ȭʛǢǮȄǚǵ ȭǹȄȋ̵ǩ ǲȄȋǢ 

https://www.amaderelectronics.com/643/
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(3.6V, 5.6V, 9.6V, 12V ) ȭǱǺȅǵ ǮȄȓȄȋǢǼ Ǡ ǞǺȅǵ ǞǢʨ ȭǹȄȋ̵ǩ ȀȆǺȄ ǲȄȋǢ ȭǻ ȭǹȄȋ̵ȋǩ ȀȆǺȄȓ ȭǶȐǓǨȄȋǽ ȭȀʨ 

Ǣ̃Ȅʮ ǢǼȋǱ ςξ ǢȋǼǑ ǱȋǸ ȭǩǵȄǼ ǮȄȋȓȄǮ ςԎ ȅǮȅȀ ȭǱǘ ǢȄǩ ǢȋǼ ȅǢβ ǮȄȓȄǢ ǞȅȀ ȭǱǠ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ ǗǼ 

ǮȄȓȄȋǢǼ ȭʛǢǮȄǚǵ ȭǹȄȋ̵ǩ ȀȄǴȄǼǰǱ 30 volt ǞǼ ǚǶȋǼ ȁȓǑ ȅǢӫ ǩǵȅʙȓ ǮȄȓȄȋǢǼ ǵȄνȄǼ- DB3, DB4, DB3A, 

DB6  ǘǱʅȄȅǳǑ 

 

ǮȄȓȄǢ (Diac ) ȁȋˏ Ț ǬȄȅǺɝǵȄǽ ȅǸȅǾ͊ ǞǢʙǢȄǼ ȅʏǤȄȅǼǔ ȅǮǹȄǘȀ ǻȄ ȅǵȅǳɝ͊ ȭʛǢǮȄǚǵ ȭǹȄȋ̵ȋǩ ȭǶȐǓǨȄȋǽ Ǟʨ Ǣ̃Ȅʮ 

ǢȋǼ ȩ ǮȄȓȄȋǢǼ ԋȋǬȄ ǬȄȅǺɝǵȄǽǘ ǶǼ͟ȋǼǼ Ǻȋϡ ȅǮȋǼǢǾǵ ǶȅǼǸǱɝǵ ǢȋǼ ǚǹȓ ȁȄǷ ȀȄǘȋǢȋǽǘ ǞȋǵȄǮ ǸȄ ǢʅȄȋǲȄǮ 

ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ ȅʏǤȄǼ ǢǼȋǱ ǶȄȋǼȩ  

 

  

 

 

ǮȄȓȄȋǢǼ ȅȀνǽ ǮȄȓȄǢ DB3  

 

 

ǮȄȋǻȂȄǮ ǷǼ ǖ̵ ȄǼȋǵʨǔ ǢȄȋǼ̀ ǞǼ ǢȄǻɝʙǰȄǽȆ 

 

ǮȄȋǻȂȄǮ ǷǼ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ ǸȄ ȀȄǴȄǼǰǱ ϤǸϘǱ ȀȄǴȄǼǰ ǮȄȋǻȂȄǮ (PN Junction Diode ) ǞȅȀ (AC) ǸȄ 

ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ȋǢ ǞǢȅǳȋǢ ʙǸȄȅȁǱ ȁȋǱ ȅǳȋȓ ȭǼǢʨȅǷȋǢǾȋǵǼ ǺȄϡȋǺ ȅǮȅȀ (DC) ȭǱ οǶȄ̇Ǽ ǢȋǼǑ Ǟʨ 

Ȁ̮ȇǣ֙ǣȆ ǸȄȓȄȋȀ (Forward Bias ) ǢȄȋǼ̀ ǧǽȄǧǽ ǢǼȋǱ ȭǳȓ ǞǸǔ ȅǸǶǼȆǱ֙ǣȆ ǸȄȓȄȋȀ (Reverse Bias) ǱȄ 

Ǹ ̎ǢȋǼ, Ƿȋǽ ǞȅȀ ȅȀǤϢȄȋǽǼ ςԎǺȄʔ Ƕȅǩʨǹ ǖǔǾ ǗǚǬԚȋǬ ǶȄǠȓȄ ǻȄȓ Ǒ  

ǮȄȋǻȂȄǮ ǷǼ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ (DIAC ) ǞǼ ǢȄǻɝʙǰȄǽȆ: 

DIAC (Diode for Alternating Current ) ǞǢʨ ȅΜ֙ǣȆ (Bidirectional ) ʏȄǘǤȄȅǼǔ ֧ǘǧ ǻȄ ǚǹȓ ȅǳȋǢǘ 

ǢȄȋǼ̀ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ǶȄȋǼ ǻǣǵ ǞǼ ȭǹȄȋ̵ǩ ǞǢʨ ȅǵȅǳɝ͊ ȭʛǢǠǹȄǼ ȭǹȄȋ̵ǩ ǖȅǱʆǺ ǢȋǼǑ  

 

Ǥǭǵ: Ǟʨ ԋʨ ǬȄȅǺɝǵȄǽ ȅǸȅǾ͊ ǞǸǔ ȅǶ-Ǟǵ-ȅǶ-Ǟǵ (PNPN ) ȭǽȓȄȋǼǼ ǺȋǱȄ ǲȄȋǢ, ǻȄ ϤȄǢ-Ӷ-ϤȄǢ ȭǩǵȄǼ ǮȄȋǻȂȄȋǮǼ 

ǺȋǱȄ ǢȄǩ ǢȋǼ Ǒ 

 

ǢȄǻɝʙǰȄǽȆ: ǻǣǵ ǞȅȀ (AC) ǘǵԚǬ ȭǹȄȋ̵ǩ ǴǵȄ˰Ǣ (Positive ) ǸȄ ǜǰȄ˰Ǣ (Negative ) ȭǻ ȭǢȄȋǵȄ ȅǳȋǢǘ ȅǵȅǳɝ͊ 

ȭʕǾȋȁȄ̷ ǖȅǱʆǺ ǢȋǼ, Ǳǣǵ DIAC ǧȄ֟ (ON ) ȁȋȓ ǻȄȓǑ 

ʏȄȓȄǢ ȅʏǤȄȅǼǔ: Ǟʨ ȀȄǴȄǼǰǱ ʏȄȓȄǢ (TRIAC ) ǞǼ ȀȄȋǲ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǮȄȓȄǢ ǞȅȀ ȀȄǘȋǢȋǽǼ ǚǹȓ ǖȋǴɝȋǢǼ ǩϢ 

ȀǺȄǵ ȭǹȄȋ̵ǩ ͚ȋǼ ʏȄȓȄǢȋǢ ȅʏǤȄǼ ǢȋǼ, ǻȄ ϨȄ ̩ȅǮǺȄǼ, ȭǺȄǬǼ ǤȅǱǼ ȅǵȓ̆ ǰ, ǞǸǔ ǱȄǶ ȅǵȓ̆ ȋǰǼ ǺȋǱȄ 

ȀȄȅǢɝǬͼȋǽȄȋǱ ȅǸԋʅִ ʙǸȄȁ ȅǵȓ̆ ǰ ǢȋǼǑ  

https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/1524/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/344/
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ȀȄǴȄǼǰ ǮȄȋǻȂȄǮ (Rectifier Diode ): ǞȅȀ-ȭǢ ȅǮȅȀ-ȭǱ οǶȄ̇Ǽ ǢȋǼ (ǞǢ֙ǣȆ) Ǒ 

ǮȄȓȄǢ (DIAC ): ǞȅȀ ȀȄȅǢɝȋǬ ȅΜ֙ǣȆ ֧ǘǧ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ ʏȄȓȄǢ ȅʏǤȄǼ ǢȋǼǑ 

 

ǮȄȓȄǢ (DIAC )-ǞǼ ֚ǽ ȮǸȅǾ͊ʅȀ֚ȁ:  

Ǥǭǵ Ǡ ǢȄǻɝǵȆȅǱ: ǮȄȓȄǢ ȁȋǽȄ ǞǢʨ ȅǱǵ-͚ȋǼǼ (three -layer ) ȅǮǹȄǘȀ, ǻȄ ǖȋǵǢǬȄ ȅǸǶǼȆǱ֙ǣȆ Ȁǔ֜ʱ ԋʨ 

ǮȄȋǻȂȄȋǮǼ ǺȋǱȄ ǢȄǩ ǢȋǼ Ǒ 

ȅΜ֙ǣȆ ֧ǘǧ: Ǟʨ ǞȅȀ ǢȄȋǼȋ̀Ǽ Ƕȅǩʨǹ ǞǸǔ ȭǵȋǤʨǹ ǚǹȓ ȅǳȋǢǘ ȀǺȄǵǹȄȋǸ ǢȄȋǼ̀ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ǶȄȋǼ Ǒ 

 

ȭʛǢǠǹȄǼ ȭǹȄȋ̵ǩ   ǖȅǱʆǺ ǢǼȋǽǘ Ǟʨ Ȁȅʆȓ ȁȓǑ 

ȭǵȋǤʨǹ ȭǼȅǩ͗ʅȄ̑: ȭǹȄȋ̵ǩ ǖȅǱʆǺ ǢǼȄǼ ǶǼ, ǮȄȓȄȋǢǼ ȅǵǩϖ ȭǼȅǩ͗ʅȄ̑ ǢȋǺ ǻȄȓ ǞǸǔ ǢȄȋǼ̀ ȭǸȋǮȂ ǻȄȓ Ǒ 

 

ϤǸȁȄǼ: ʙǴȄǵǱ ʏȄǘǢ (TRIAC )-ǞǼ ȀȄȋǲ ȅǺȅǽǱ ȁȋǻȂ ǞȅȀ ǶȄǠȓȄǼ Ǣȋ˿ȄǽȄǼ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓ, ȭǻǺǵ- ǽȄǘǬ ȅǮǺȄǼ, 

ǷʅȄǵ ȅ͟Ǯ Ǣȋ˿ȄǽȄǼ, ǞǸǔ ỡ̄ȄȋǼȄȋȀ̀ ϨȄȋ̩Ǽ Ȅ͗ǬɝȄǼ ȀȄȅǢɝǬ Ǒ  

ǮȄȓȄȋǢǼ ȭǢȄȋǵȄ ȭǶȄǽȄȅǼʨ (ǖʅȄȋǵȄǮ/ǢʅȄȋǲȄǮ) ǲȄȋǢ ǵȄ, ǱȄǘ ǞȋǢ ȭǻȋǢȄȋǵȄ ȅǳȋǢǘ ȀȄȅǢɝȋǬ ȀǔȋǻȄǤ ǢǼȄ ǻȄȓǑ  

 

ǖ̵ȄǼȋǵʨǔ ǢȄȋǼȋ̀Ǽ ǩϢ ʏȄȋǻȂȄǮ ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ʏȄȓȄǢ ȅǱǵʨ ǱȅȑִΜȄǼ ǸȄ ǬȄȅǺɝǵȄǽ ȅǸȅǾ͊ ǞǢʨ ֧ǘȅǧǔ ȭȀȅǺǢ̃ȄʮǼ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȀ ȩ ʏȄȓȄǢ ςԎǺȄʔ Ǳǣǵǘ 

ǶȅǼǸȄȁȆ ȁȓ ǻǣǵ ǞǼ ȭǤǬ (Gate ) Ǟ Ƕȋǩʨǹ ǖǲǸȄ ȭǵȋǤʨǹ ȭǹȄ̵/ǶȄǽȀ ΜȄǼȄ ȅʏǤȄǼ ǢǼȄ ȁȓǑ  Ǟʨ ǗȋǤ ʏȄȋȓȄǮ ǷǼ 

ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ (TrIode for  Alternating  Current ) ǵȄȋǺ ֧ǶȅǼȅǧǱ ȅǨǽ ǻȄ 

ȅǢǵȄ SCR ǸȄ ǲȄǘȅǼ͗ȋǼǼ (thyristor ) ǚ̏Ǳ ǹȄǾɝǵǑ ȅǢβ ǲȄǘȅǼ͗Ǽ (SCR) ǞǼ ȀǸȋǧȋȓ Ǹȑ ǖ֧ȅǸǴȄ ȁȋǽȄ Ǟʨ 

ǞǢ֙ǣȆ ǖǲɝȄִ ȅǮȅȀ ǶȄǠȓȄǼȋǢ ǖǲǸȄ AC ǞǼ ȭǽȄȋǮ ǷǼǠȓȄǮɝ ǸȄȓȄȀ ֜  ɦȁȄǷ-ȀȄǘȋǢǽȋǢ Ǣ̃Ȅʮ Ǡ ȅǵȓ̆ǵ ǢǼȋǱ 

ǶȄȋǼ ȩ ǖǶǼȅǳȋǢ ʏȄȓȄǢ ǞȅȀ (AC) ǸȄ ǖ̵ȄǼȋǵʨǔ ȀȄ̘ȄǘȋȓǼ Ƕȋǩʨǹ Ǡ ȭǵȋǤʨǹ ǚǹȓ ȁȄǷ-ȀȄǘȋǢǽǘ Ǣ̃Ȅʮ Ǡ 

ȅǵȓ̆ǵ ǢǼȋǱ ȀʹǺǑ ʏȄȓȄǢ șȡȞț ȀȄȋǽ ǗȅǸ͈ȄǼ ȁȓǑ ǞǼ ֚ǽ ǴȄǼǰȄʨ ǗȅǸ͈ȄǼ ǢȋǼǵ ȅǸǽ ͼǩǚǘǽȄǼ (Bill 

Gutzwiller ) ǞǸǔ ȅǵǺɝȄǰ ǢȋǼǵ ǤǮɝǵ ȁǽ (Gordon Hall )Ǒ ȭǺȄǬ ȅǱǵʨ ǴȄȋǶ ǞǼ ǗȅǸ͈ȄǼ Ȁ̩ ̏ȁȓǑ  ʏȄȓȄǢ 

ϤǸϘǱ ȁȓ ǞǺǵ ǢȋȓǢʨ ȅǮǹȄǘȋȀǼ ǵȄǺ 

 

ü ǽȄǘǬ ȅǮǺȄǼ 

ü ȅȁǬȄȋǼǼ ȅȁǬ Ǣȋ˿ȄǽȄǼ 

ü ǬȄǘǺ ȅǮȋǽ ȅǼȋǽ ȀȄȅǢɝǬ Ǟ 

ü ȮǸԋʅȅǱǢ ǷʅȄǵ, ȭǺȄǬǼ ǞǼ ǤȅǱ ȅǵȓ̆ǵ 

ü ǶȄǠȓȄǼ ʏȄ̑ǷǼǺȄǼ ǞǼ ϜȄǶ-ȭǧȅ˙ǔ Ǟ 

ü ǚ  ̩Ǿȅʱ Ȁ̩ ̏ϨȄ ̩ǞǼ ֧ǘǧ ȅȁȀȄȋǸ 

ü AC Ǣȋ˿ȄȋǽǼ ǺȄϡȋǺ ǚ̏Ǳ ϤȄǬȄȅǼ ǧȄǩɝȄȋǼǼ ǢȄȋǼ̀ ȅǵȓ̆ȋǵ 

ü ǗǢɝ Ǡȋȓȅ̷ǔ Ǟ ǢȄȋǼ̀ ȅǵȓ̆ȋǵǼ ȭʹȋʔ 

 

ʏȄȓȄǢ ǞǼ ȅǱǵʨ ǬȄȅǺɝǵȄǽ ǗȋǨ, ǻǲȄ- 

1. ȭǺǘǵ ǬȄȅǺɝǵȄǽ ș (MT1 ),      

2. ȭǺǘǵ ǬȄȅǺɝǵȄǽ Ț (MT2 ) ǞǸǔ   

3. ȭǤǬ (Gate ) 

 

https://www.amaderelectronics.com/3188/
https://www.amaderelectronics.com/3188/
https://www.amaderelectronics.com/3188/
https://www.amaderelectronics.com/3372/
https://www.amaderelectronics.com/2128/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/3627/
https://www.amaderelectronics.com/4918/
https://www.amaderelectronics.com/8064/
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MT1  ǞǸǔ MT2  ϤǸȁȄǼ ǢǼȄ ȁȓ ȭǷǩ ǞǸǔ ȅǵǚʏȄǽ ǽȄǘȋǵ ȀǔȋǻȄǤ ȭǳǸȄǼ ǩϢǑ ǖϢȅǳȋǢ Gate ϤǸȁȄǼ ǢǼȄ 

ȁȓ ȅʏǤȄȅǼǔ ǞǼ ǩϢǑ ȭʹʔȅǸȋǾȋǿ Ǟǘ ǬȄȅǺɝǵȄǽ ͼȋǽȄȋǢ A1, A2, T1, T2  ʙ֘ȅǱ ǵȄȋǺǠ ǖȅǹȅȁǱ ǢǼȄ ȁȓǑ 

 

ʏȄȓȄǢ ʙӜǱǶȋʹ ǲȄǘȅǼ͗Ǽ/ǞȀȅȀǗǼ ǞǼ ǚǶǼ ȅǹȅ˭ ǢȋǼǘ ȮǱȅǼ ȁȋȓȋǨǑ ȅΜ-֙ǣȆ ֧ ǘȅǧǔ ǞǼ ǩϢ ԋʨ SCR ȭǢ ǶǼ͟Ǽ 

ȅǸǶǼȆǱ ֙ǣȆ ȀǔȋǻȄȋǤǼ ǺȄϡȋǺ ʏȄȓȄǢ ȮǱȅǼ ȁȋȓȋǨ Ǒ ʏȄȓȄǢ ǘȋǽǢȅʏǢʅȄǽ ȅȀȋ͗Ǻ ǞǼ ǩϢ ǞȅȀ ֧ǘȅǧǔ ʙǳȄǵ ǢȋǼ 

ǲȄȋǢǑ ǲȄǘȅǼ͗Ǽ ǞǼ ǺǱ Ǟʨ ȅǸȅǹ̏ ǘȋǽǢȅʏǢʅȄǽ ȅȀȋ͗ȋǺ ֧ǘȅǧǔ ǞǼ ǢȄȋǩ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǲȄǘȅǼ͗Ǽ ȅǮȅȀȋǱ ǞǸǔ 

AC ǞǼ ȁȄǷ-ȀȄǘȋǢȋǽ ǢȄǩ ǢȋǼ ȩ ȅǢβ ʏȄȓȄǢ ǞȅȀ (AC) Ƕȋǩʨǹ Ǡ ȭǵȋǤʨǹ ǚǹȓ ȁȄǷ ȀȄǘȋǢȋǽ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ 

 

ȀȄǴȄǼǰǱ ʏȄȋȓȋǢ Ȝ ǴǼȋǵǼ ȅʏǤȄȅǼǔ Ȁ̭ǸǕ- 

 

¶ MT2 ȭǱ Ƕȋǩʨǹ ȭǹȄȋ̵ǩ ǞǸǔ Gate Ǟ Ƕȋǩʨǹ ǶȄǽȀ 

¶ MT2 ȭǱ Ƕȋǩʨǹ ȭǹȄȋ̵ǩ ǞǸǔ Gate Ǟ ȭǵȋǤʨǹ ǶȄǽȀ 

¶ MT2 ȭǱ ȭǵȋǤʨǹ ȭǹȄȋ̵ǩ ǞǸǔ Gate Ǟ Ƕȋǩʨǹ ǶȄǽȀ 

¶ MT2 ȭǱ ȭǵȋǤʨǹ ȭǹȄȋ̵ǩ ǞǸǔ Gate Ǟ ȭǵȋǤʨǹ ǶȄǽȀ 

 

ʏȄȋǻȂȄǮ ǞǼ ǢȄǻɝʙǰȄǽȆ 

ʏȄȓȄǢ ǞǼ ȭǤȋǬ ǢʅȄǶȄȅȀǬǼ ǞǼ ȅǮȀǧȄǩɝ ǞǼ ǶȅǼǺȄǵ ǢǺ-ȭǸȅǾ ȁȋȓ ȭǤǬ ȅʏǤȄǼ ǶȄǽȋȀǼ ǠȓȄǘǮϽ (Pulse Width ) 

ǢǺ-ȭǸǾȆ ǢȋǼ ȭǳȓǑ ǞǨȄȑȄ ȀȄȅǢɝǬ Ǟ ǞǢʨ ǮȄȓȄǢ Ǡ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄǼ ǢȄǩ ȁǽ ʏȄȓȄǢ ǞǼ ȭǤǬ Ǟ ȅʏǤȄȅǼǔ ǶȄǽȀ 

ȭǳǠȓȄǑ ֚ǽǱ Ǟǘ ǴǼȋǵǼ ǘȋǽǢʏȅǵǢ ǷʅȄǵ ȭǼͼȋǽǬǼ ͼȋǽȄȋǱ ȭǹȅǼȋȓǸǽ ȭǼȅǩ͗Ǽ Ǡ ǢʅȄǶȄȅȀǬǼ  ȅǺȋǽ ǞǢʨ RC 

Timer  ȀȄȅǢɝǬ ȮǱȅǼ ǢȋǼ ǻȄǼ ֚ǽ ǢȄǩ ȁȋˏ ȭǹȅǼȋȓǸǽ ȭǼȅǩ͗ȋǼǼ ǺȄǵ ǖԑǻȄȓȆ ǮȄȓȄȋǢǼ ǺȄϡȋǺ ȅʏǤȄȅǼǔ ǶȄǽȀ ȭǢ 

ʏȄȓȄȋǢ ǶȄǭȄȋǵȄǑ 

 

ȭǹȅǼȋȓǸȋǽǼ ǺȄǵ ȭǸȅǾ ǲȄǢȋǽ ǢʅȄǶȄȅȀǬǼ ʨ ǴȆȋǼ ǴȆȋǼ ǧȄǩɝ ȁȓ Ƿȋǽ ȅʏǤȄȅǼǔ ǶȄǽȋȀǼ ǠȓȄǘǮǲ (ʙȀ͛ǱȄ) ǢȋǺ ȅǢӫǬȄ 

ȀǺȓ ȅǵȋȓ ǴȆȋǼ ǴȆȋǼ ȅʏǤȄǼ ǶȄǽȀ ǮȄȓȄȋǢǼ ǺȄϡȋǺ ȭǤȋǬ ǻȄȓǑ ǱȄǘ ǷʅȄȋǵǼ ǤȅǱ ǢǺ ȁȓǑ ǖǶǼȅǳȋǢ ǶȋǬǵȅǾǠ ȅǺǬȄǼ ǸȄ 

ȭǹȅǼȋȓǸǽʨǼ ǺȄǵ ǢȅǺȋȓ ȅǳȋǽ ǢʅȄǶȄȅȀǬǼ ӝǸ ΚǱ ǧȄǩɝ ȁȋȓ ȅʏǤȄǼ ǶȄǽȋȀǼ ǠȓȄǘǮǲ ǸȄȅȑȋȓ ȅǳȋȓ ȅʏǤȄȅǼǔ ǶȄǽȀȋǢ 

ǮȄȓȄȋǢǼ ǺȄϡȋǺ ΚǱ ʏȄȓȄȋǢǼ ȭǤǬ ȅǶȋǵ ǶȄʪȋȓ ȭǳȓǑ ǞȋǱ ʏȄȓȄǢʨ ΚǱ ǖǵ ȁȓǑ ǻȄǼ Ƿȋǽǘ ǷʅȄǵ ȭǩȄȋǼ ӢȋǼ 

ǸȄ ǽȄǘǬ ǚ˒ǽ ǹȄȋǸ ΎȋǽǑ  

ǞȅȀ ȭǷǩ Ǣȋ˿Ȅǽ ǢǼȋǱ ʏȄȓȄȋǢǼ ϤǸȁȄǼ 

1. ȀȄǴȄǼǵ Ƕ˸ȅǱȋǱ 

2. ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ϤǸȁȄǼ ǢȋǼǑ 

 

ȀȄǴȄǼǵ Ƕ˸ȅǱǼ ǞǢǬȄ ǚǳȄȁǼǰ ǷʅȄǵ ȭǼͼȋǽǬǼǑ ǖϢʨ ȁȋˏ,  UJT(ǘǚȋǩʨ) ȅʏǤȄȅǼǔ ȀȄȅǢɝǬ ϤǸȁȄǼ ǢȋǼ ʏȄȓȄǢ ǞǼ 

ȭǤǬ Ǟ ȅʏǤȄǼ ȭǳȓȄ ǞǸǔ ǢǱʹǰ ǶǼ ȅʏǤȄǼʨ ȁȋǸ ȭȀǬȄ ȅʏǤȄȅǼǔ ȀȄȅǢɝǬ ǞǼ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ǞǼ ǺȄȋǵǼ 

ǚǶǼ ȅǵǹɝǼ ǢǼȋǸǑ 

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȅǳȋȓ ʏȄȓȄǢ ȅǵȓ̆ǰ 

ǻȅǳ ǞǬȄ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ǞǼ ȀȄȁȄȋϦ ǢǼȋǱ ǧȄǘ ǱȄȁȋǽ ʙǲȋǺǘ ǗǺȄȋǳǼ ǳǼǢȄǼ ȁȋǸ ȅǩȋǼȄ ʆȀ (Zero Cross ) 

ȅǮȋǬʮǼ ȀȄȅǢɝǬ ǞǼǑ  

 

ǞȅȀ ȭǱ ȅǩȋǼȄ ʆȀ (Zero Cross ) 

ǻǣǵ ǞǢʨ ȀȄǘǵ Ǡȋȓǹ Ƕȋǩʨǹ ȁȄǷ ȀȄǘȋǢǽ ȭǲȋǢ ȭǵȋǤʨǹ ȁȄǷ ȀȄǘȋǢȋǽ ǗǲǸȄ ȭǵȋǤʨǹ ȁȄǷ ȀȄǘȋǢǽ ȭǲȋǢ 

Ƕȋǩʨǹ ȁȄǷ ȀȄǘȋǢȋǽ ͛ȄǵȄ̇ȅǼǱ ȁȓ Ǳǣǵ ֢Ϣ (Zero ) ȭǹȄȋ̵ǩ ǖȅǱʆǺ ǢȋǼǑ Ǟǘ ֢Ϣ ȭǹȄȋ̵ǩ ǖȅǱʆǺ ǢǼȄǬȄ 

ȭǻ ȀȄȅǢɝǬ ǞǼ ȀȄȁȄȋϦ ȅǵǰɝȓ ǢǼȄ ȁȓ ǱȄȋǢ ȅǩȋǼȄ ʆȀ (Zero Cross ) ȅǮȋǬʮǼ ȀȄȅǢɝǬ ǸȋǽǑ 

https://www.amaderelectronics.com/672/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/3674/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/12246/
https://www.amaderelectronics.com/2191/
https://www.amaderelectronics.com/1902/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/2191/
https://www.amaderelectronics.com/3674/
https://www.amaderelectronics.com/662/
https://www.amaderelectronics.com/3674/
https://www.amaderelectronics.com/3372/
https://www.amaderelectronics.com/3444/
https://www.amaderelectronics.com/12246/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/1902/
https://www.amaderelectronics.com/3674/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/643/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/4489/
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ʏȄȓȄȋǢ ȅǩȋǼȄ ʆȅȀǔ ȅǮȋǬʮǼ ǞǼ ϤǸȁȄǼ 

 

ü ǞǼǷȋǽ ʏȄȓȄȋǢ ǢǺ ǧȄǶ Ƕȋȑ Ƿȋǽ ǱȄ ǳȆǥɝ͛ȄȓȆ ȁȓ 

ü ǘȋǽǢȋʏȄ ϥȄǤȋǵʨǢ ǘ̀ȄǼȋǷȓȄȋǼ̑ ǸȄ EMI (electromagnetic interference ) ǖȋǵǢ ǢǺ ȁȓǑ Ƿȋǽ 

ȀȄ̘Ȅǘ ǽȄǘȋǵ ǘȋǽǢȅʏǢʅȄǽ ǵȋȓǩ (Noise ) ǢȋǺǑ 

ü ϤǸϘǱ ǢʅȄǶȄȅȀǬȋǼǼ ǚǶȋǼ ǧȄǶ ǢǺ Ƕȋȑ 

 

ȅǩȋǼȄ ʆȀ (Zero Cross ) ȅǮȋǬʮǼ ȀȄȅǢɝǬ ǖȋǵǢ ǹȄȋǸǘ ǢǼȄ ǻȄȓ ȭǻǺǵǕ- 

 

ü ǖǶ-Ǟ  ̩(Op-amp ) ϤǸȁȄǼ ǢȋǼ, 

ü ʏȄǵȅǩ͗Ǽ (Transistor ) ϤǸȁȄǼ ǢȋǼ, 

ü ǖȋ̒ȄǢȄǶǽȄǼ (Optocouplar ) ϤǸȁȄǼ ǢȋǼǑ 

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ǞǼ ȀȄȁȄȋϦ ȭǷǩ Ǣȋ˿Ȅǽ  

 

ȅǩȋǼȄ ȅǮȋǬʮ ǞǼ ǶǼ ȭȀǘ ȅȀǤǵȄǽʨ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ Ǟ ǶȄǭȄȋǱ ȁȋǸǑ Ǟǣǵ ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼ ȅȀǤǵȄǽʨ ǶȄǠȓȄǼ ǶǼ 

ǻǱʹǰ ǵȄ Ƕǻɝ̇ ʏȄȓȄǢ ǞǼ ȭǤǬ Ǟ ȅʏǤȄǼ ǢǼȋǸ ǱǱʹǰ ʏȄȓȄǢ ǧȄ֟ (ON ) ȁȋǸ ǵȄǑ ǺȋǵǢȅǼ ȅǩȋǼȄ ȅǮȋǬʮ ǞǼ ȅǢӫ ȀǺȓ 

ǶǼ ǗǽǷȄ (ɻ) ǬȄǘȋǺ ʏȄȓȄǢ ǞǼ ȭǤǬ Ǟ ȅʏǤȄǼ ǢȅǼ (ǺȄȋǵ ʏȄȓȄǢ ǖǵ) ǱȄȁȋǽ Ǡǘ ȅʏǤȄǼ ǞǼ ǶǼ ȭǲȋǢǘ 

ǗǚǬԚǬ  ȭǹȄȋ̵ǩ ǶȄǸǑ ȅǵȋǧǼ ȅǧʔʨ ȭǳǣȋǽ ֓ǪȋǱ ǖȋǵǢǬȄǘ ֧ȅǸǴȄ ȁȋǸǑ 

 

 

ʏȄȓȄǢ ϤǸȁȄǼ ǢȋǼ ǞȅȀ ȭǷǩ Ǟȋˈǽ ȅǵȓ̆ǰ ϤǸ͛Ȅ 

 

 

 

https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/1486/
https://www.amaderelectronics.com/3444/
https://www.amaderelectronics.com/3444/
https://www.amaderelectronics.com/4918/
https://www.amaderelectronics.com/643/
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ʏȄȓȄǢ ǞǸǔ ǲȄǘȅǼ͗Ǽ (SCR) ǞǼ ԅǽǵȄ 

 

ǞȅȀ ֧ǘȅǧǔ ǞǼ ǩϢ ʏȄȓȄǢ ǞǢʨ ǗǳǾɝ ȅǮǹȄǘȀǑ ǢȄǼǵ Ǟʨ ǞǢʨ Ǘ̵ȄǼȋǵʨǔ ȀȄǘȋǢǽ ǞǼ ǚǹȓ ǖȋǴɝǢ ǖǲɝȄִ 

Ƕȋǩʨǹ ȁȄǷ Ǡ ȭǵǤʨǹ ȁȄǷ ȀȄǘȋǢǽ Ǟ ʙǸȄȅȁǱ ȁǠȓȄ ǢȄȋǼ̀ȋǢ Ǣȋ˿Ȅǽ ǢǼȋǱ ǶȄȋǼǑ ȅǢβ ǞǢʨ ǲȄǘȅǼ͗Ǽ (SCR) 

ȅǳȋȓ ςԎǺȄʔ ȭǻȋǢȄǵ ǞǢʨ ȀȄǘȋǢǽ ȅǵȓ̆ǰ Ȁ̭ǸǑ 

 

ȅǵȋǧǼ ȅǧʔ ȭǲȋǢ ǗǺǼȄ ȭǳǣȋǱ ǶȄǘ ȭǻ ǲȄǘȅǼ͗Ǽ ȅǳȋȓ ǖǸȅǾ͊ ǖȋǴɝǢ ȀǺȋȓ ȭǢȄǵ ʙǸȄȁ ǥȋǬ ǵȄ ǱȄǘ ǖȋǴɝǢ Ǡȋȓǹ 

ȀȄǘȋǢǽ ȭǢ Ǣ̃Ȅʮ ǢǼȄ ǻȄȓǑ ǖǶǼȅǳȋǢ ʏȄȓȄȋǢǼ ȭʹȋʔ ǚǹȓ ǖȋǴɝǢ Ǡȋȓǹ ȀȄǘȋǢǽ ȭǢǘ Ǣ̃Ȅʮ ǢǼȄȋǵȄ Ȁ̭ǸǑ ȅǵȋǧǼ 

ȅǧʔ ǽ  ́ǢǼȋǽ ȅǸǿȓʨ ֓ǪȋǱ Ȁȁǩ ȁȋǸ- 

 

ǲȄǘȅǼ͗Ǽ Ǡ ʏȄȓȄȋǢǼ ǘǵԚǬ ǗǚǬԚǬ Ǡȋȓǹ ǷȋǺɝǼ ԅǽǵȄ 

 

ǘȋǽǢʏȅǵǢ ǷʅȄǵ ȭǼͼȋǽǬǼ ǞǼ ȀȄȅǢɝǬ ǮȄȓȄʈȄǺ 

ǷʅȄǵ ȭǼͼȋǽǬǼ ȀȄȅǢɝǬ Ǟ ϤǸϘǱ ʏȄȓȄǢ ǞǼ ȭǤȋǬ ȅʏǤȄȅǼǔ ǶȄǽȋȀǼ ǠȓȄǘǮǲ (Pulse Width ) Ǣȋ˿Ȅǽ ǢǼǸȄǼ ǩϢ 

ǶȋǬǵȅǾǠ ȅǺǬȄǼ/ȭǹȅǼȋȓȋǸǽ ȭǼȅǩ͗Ǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

¶ ǻǣǵ ǶȋǬǵȅǾǠ ȅǺǬȄǼ ǞǼ ȭǼȅǩȋ͗̑ ǸȄȑȄȋǵȄ ȁȓ Ǳǣǵ ͟ȆǮ ǢȋǺǑ ǞǸǔ 

¶ ǻǣǵ ǶȋǬǵǾǠ ȅǺǬȄǼ ǞǼ ȭǼȅǩȋ͗̑ ǢǺȄȋǵȄ ȁȓ Ǳǣǵ ͟ȆǮ ǸȄȋȑǑ 

 

 

  

https://www.amaderelectronics.com/12246/
https://www.amaderelectronics.com/4489/
https://www.amaderelectronics.com/1902/
https://www.amaderelectronics.com/662/
https://www.amaderelectronics.com/662/
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ȭȀǽǷ ȭǧǢ (Self -Check)-ș.șș 

 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. SCR-ǞǼ ԛǰɝοǶ ǢȆ? 

(Ǣ) Silicon Controlled Resistor  

(ǣ) Silicon Controlled Rectifier  

(Ǥ) Simple Controlled Rectifier  

 

Ț. DIAC -ǞǼ Ǣȓʨ ǬȄȅǺɝǵȄǽ ǲȄȋǢ? 

(Ǣ) Ț ʨ  

(ǣ) ț ʨ 

(Ǥ) Ȝ ʨ 

 

ț. TRIAC ֚ǽǱ ȅǵȋǧǼ ȭǢȄǵʨǼ ǚ̏Ǳ ǹȄȀɝǵ? 

(Ǣ) UJT 

(ǣ) DIAC  

(Ǥ) SCR  

 

Ȝ. DIAC -ǞǼ ȭʛǢǮȄǚǵ ȭǹȄȋ̵ǩ ȀȄǴȄǼǰǱ ǢǱ ȭǹȄȋ̵Ǽ ǚǶȋǼ ȁȓ? 

(Ǣ) șȘ ȭǹȄ̵ 

(ǣ) ȚȘ ȭǹȄ̵ 

(Ǥ) țȘ ȭǹȄ̵  

 

ȝ. ǷʅȄǵ ȭǼͼȋǽǬǼ ȀȄȅǢɝȋǬ ȭǢȄǵʨ ʏȄȓȄȋǢǼ ȭǤȋǬ ȅʏǤȄȅǼǔ ǶȄǽȀ ȭǳȓ? 

(Ǣ) ǢʅȄǶȄȅȀǬǼ 

(ǣ) ǮȄȓȄǢ  

(Ǥ) ȭǼȅǩ͗Ǽ 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.șș 

 

(ǣ) Silicon Controlled Rectifier Ț. (Ǣ) Ț ʨ ț. (Ǥ) SCR Ȝ. (Ǥ) țȘ ȭǹȄ̵ ȝ. (ǣ) ǮȄȓȄǢ  
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ǩǸ ȅǾǬ (Task -Sheet)-ș.șș 

ǩȋǸǼ ǵȄǺ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (SCR, DIAC, TRIAC ) ȅǧȅͥǱǢǼǰ ǞǸǔ ǶǼȆʹȄǑ  

 

ǚȋ˶ϩ: 

 

1. SCR, DIAC ǞǸǔ TRIAC -ǞǼ ǬȄȅǺɝǵȄǽȀ֚ȁ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȄǑ  

2. ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ Ǟǘ ȅǮǹȄǘȀͼȋǽȄ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ:  

 

1. SCR (ȭǻǺǵ: C106 ), DIAC (ȭǻǺǵ: DB3 ), TRIAC (ȭǻǺǵ: BT136 )  

2. ȅǮȅǩǬȄǽ/ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼ  

3. ǢȄȋǵȅʮǔ ǠȓʅȄǼ  

4. ȭʏȅǵǔ ȭǸȄǮɝ/ȭʛǮȋǸȄǮɝ 

 

ǢȄȋǩǼ ǴȄǶ:  

 

1. ʙǳ˭ ȅǮǹȄǘȀͼȋǽȄ ǶǻɝȋǸ́ǰ ǢȋǼ ǞȋǳǼ ȅǷȅǩǢʅȄǽ ͖ȄǢǧȄǼ ǞǸǔ ǬȄȅǺɝǵȄǽͼȋǽȄ (Gate, Anode, 

Cathode  ǖǲǸȄ MT1, MT2, Gate ) ȅǧȅͥǱ ǢξǵǑ 

2. ǺȄȅ̵ȅǺǬȄǼȋǢ ǠȁǺ (Ohm ) ǸȄ ǮȄȋȓȄǮ ȭǬ͗ ȭǺȄȋǮ ȭȀǬ ǢξǵǑ  

3. SCR-ǞǼ ȭʹȋʔ ǖʅȄȋǵȄǮ Ǡ ǢʅȄȋǲȄȋǮǼ Ǻȋϡ ȭǼȅǩ͗ʅȄ̑ ǶȅǼǺȄǶ Ǣξǵ (ǚǹȓ ȅǳȋǢǘ ǚ  ̩ȭǼȅǩ͗ʅȄ̑ 

ȭǳǣȄȋǸ) Ǒ  

4. DIAC -ǞǼ ȭʹȋʔ ǚǹȓ ȅǳȋǢ ȭǼȅǩ͗ʅȄ̑ ȭǧǢ Ǣξǵ (ȀȄǴȄǼǰǱ Ǟʨ ǠȋǶǵ ȭǳǣȄȋǸ ǢȄǼǰ ǞǼ ȭʛǢǠǹȄǼ 

ȭǹȄȋ̵ǩ țȘ ȭǹȄȋ̵Ǽ ȭǸȅǾ) Ǒ  

5. TRIAC -ǞǼ ȭǤǬ Ǡ MT1 -ǞǼ Ǻȋϡ ȭǼȅǩ͗ʅȄ̑ ǶǼȆʹȄ Ǣξǵ ǞǸǔ ǷǽȄǷǽ ǮȄǬȄ ȭǬȅǸȋǽ ȅǽӝǵǑ  

 

ȀǱǢɝǱȄ: 

¶ ȅǮǹȄǘȋȀǼ ǬȄȅǺɝǵȄǽ ȭǻǵ ȭǹȋǦ ǵȄ ǻȄȓ ȭȀȅǳȋǢ ȭǣȓȄǽ ǼȄǣȄǑ 

¶ ȀʪǢ ȭǺȄȋǮ ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢǼȄǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.șȚ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǖǶȄȋǼǾǵȄǽ ǖʅȄę̏ǷȄȓȄǼ) 

 

ȅǾǣǵǷǽ-ș.șȚ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǖǶȄȋǼǾǵȄǽ ǖʅȄę̏ǷȄȓȄǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ 

ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǖǶȄȋǼǾǵȄǽ ǖʅȄę̏ǷȄȓȄǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

2. Ǹϗǽ ϤǸϘǱ Op-Amp IC 741 ǞǼ ȅǶǵ ǢǵȅǷǤȄȋǼǾǵ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ 

3. ǘǵǹȄʨɝǔ ǞǸǔ ǵǵ-ǘǵǹȄʨɝǔ ǖʅȄę̏ǷȄȓȄǼ ȅȁȋȀȋǸ ǞǼ ǢȄǩ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖǶȄȋǼǾǵȄǽ ǖʅȄę̏ǷȄȓȄǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

Op-Amp ȅǢ? ǖǶȄȋǼǾǵȄǽ ǖʅȄę̏ǷȄȓȄǼ ǸȄ Op-Amp ȁȋǽȄ ǞǢʨ ǚ  ̩ȭǤǘǵ (High Gain ) ȅǸȅǾ͊ ȅǮȅȀ ǢȄǶǽǮ 

ǘȋǽǢʏȅǵǢ ȭǹȄȋ̵ǩ ǖʅȄę̏ǷȄȓȄǼǑ Ǟʨ ֚ǽǱ ȭǻȄǤ, ȅǸȋǻȂȄǤ, ǖ̇ǼȆǢǼǰ ǞǸǔ ϤǸǢǽȋǵǼ ǺȋǱȄ ǤȄȅǰȅǱǢ ǢȄǩ ǢǼȄǼ 

ǩϢ ȮǱȅǼ ǢǼȄ ȁȋȓȅǨǽǑ 

 

Ǹϗǽ ϤǸϘǱ Op-Amp IC 741 ǞǼ ȅǶǵ ǢǵȅǷǤȄȋǼǾǵ  

 

Ǟʨ ǞǢʨ Ƞ ȅǶȋǵǼ ǗǘȅȀǑ ǞǼ Ț ǵǔ ȅǶǵ ǘǵǹȄʨɝǔ, ț ǵǔ ȅǶǵ ǵǵ-ǘǵǹȄʨɝǔ ǞǸǔ Ȟ ǵǔ ȅǶǵ ȁȋǽȄ ǗǚǬԚǬǑ 

ǬȄȅǺɝǵȄǽȀ֚ȁ: ǞǢʨ ǗǳǾɝ Op-Amp ǞǼ ȝʨ ʙǴȄǵ ǬȄȅǺɝǵȄǽ ǲȄȋǢ: 

 

1. Inverting Input ( -): ǞǣȄȋǵ ȅȀǤϢȄǽ ȅǳȋǽ ǗǚǬԚǬ șȠȘ ȅǮȅʈ ȭǷǩ ȅǾǷǬ ȁȋȓ ǗȋȀǑ 

2. Non -Inverting Input (+): ǞǣȄȋǵ ȅȀǤϢȄǽ ȅǳȋǽ ǗǚǬԚǬ ǞǢǘ ȭǷȋǩ ǲȄȋǢǑ 

3. Output: ǸȅǴɝǱ ȅȀǤϢȄǽ ǶȄǠȓȄ ǻȄȓǑ 

4. Positive Supply (+Vcc): ǶȄǠȓȄǼ ȀȄ̘ȄǘǑ 

5. Negative Supply ( -Vee): ǶȄǠȓȄǼ ȀȄ̘ȄǘǑ 

 

ǘǵǹȄʨɝǔ ǞǸǔ ǵǵ-ǘǵǹȄʨɝǔ ǖʅȄę̏ǷȄȓȄǼ 

 

¶ ǖǶȄȋǼǾǵȄǽ ǞǺȅ̘ǷȄȓȄǼ (Op-Amp ) ʙǴȄǵǱ ԋʨ ȭǺȄȋǮ ȅȀǤϢȄǽ ȅǸǸǴɝǵ (Amplify ) ǢȋǼ: ǘǵǹȄʨɝǔ ǞǸǔ 

ǵǵ-ǘǵǹȄʨɝǔǑ 

¶ ǘǵǹȄʨɝǔ ǞǺȅ̘ǷȄȓȄǼ ȅȀǤϢȄǽȋǢ șȠȘ ȅǮȅʈ ȭǷǩ ȅǾǷǬ ǢȋǼ (ǘǵԚǬ Ƕȅǩʨǹ ȁȋǽ ǗǚǬԚǬ ȭǵȋǤʨǹ) ǞǸǔ 

ǞǼ ȭǤǘǵ   

¶ ǵǵ-ǘǵǹȄʨɝǔ ǞǺȅ̘ǷȄȓȄǼ ȅȀǤϢȄǽȋǢ ǘǵԚǬ ȭǷȋǩǘ ǼȄȋǣ (Ƕȅǩʨǹ ǘǵԚȋǬ Ƕȅǩʨǹ ǗǚǬԚǬ) ǞǸǔ ǞǼ ȭǤǘǵ, 

ǻȄ ǚ  ̩ǘǵԚǬ ǘȅ̩ȋǮ̑ ʙǳȄǵ ǢȋǼ Ǒ  
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ǘǵǹȄʨɝǔ ǞǺȅ̘ǷȄȓȄǼ (Inverting Amplifier )  

 

Ǟǘ ǢǵȅǷǤȄȋǼǾȋǵ ǘǵԚǬ ȅȀǤϢȄǽʨ ǖǶ-ǖʅȄȋ̩Ǽ ȭǵȋǤʨǹ ǸȄ ǘǵǹȄʨɝǔ ǬȄȅǺɝǵȄȋǽ ȭǳǠȓȄ ȁȓ, ǞǸǔ Ƕȅǩʨǹ ǬȄȅǺɝǵȄǽʨ 

ʈȄǚ̃ ǢǼȄ ȁȓ Ǒ  

 

ǢȄǻɝǶ˸ȅǱ: ǘǵԚǬ ȅȀǤϢȄǽ ǻȅǳ Ƕȅǩʨǹ ȁȓ, ǗǚǬԚǬ ȭǵȋǤʨǹ ȁȓ ǞǸǔ ǞǼ ȅǸǶǼȆǱǑ Ǟʨ ǞǢʨ șȠȘ-ȅǮȅʈ ǗǚǬ-ǖǷ-

ȭǷǩ (out -of -phase ) ȅȀǤϢȄǽ ȮǱȅǼ ǢȋǼ Ǒ  

ȭǤǘǵ (Gain ): ǞǼ ȭǹȄȋ̵ǩ ȭǤǘǵ ȁȋǽȄ ȅǷǮϤȄǢ ȭǼȅǩ͗Ǽ ǞǸǔ ǘǵԚǬ ȭǼȅǩ͗Ǽ ǞǼ ǖԑǶȄǱ: 

 

ϤǸȁȄǼ: ȭǻǣȄȋǵ ȅȀǤϢȄǽ ȅǸǸǴɝȋǵǼ ȀȄȋǲ ȀȄȋǲ ȭǶȄǽȄȅǼʨ ǚȋ̵ ȭǳǠȓȄǼ (inversion ) ʙȋȓȄǩǵ ȁȓ, ȭǻǺǵ- ǖȅǮǠ 

ȅǺʺȄǼ ǸȄ ǘǵӏȋǺȋ̀Ǿǵ ȀȄȅǢɝȋǬ Ǒ  

 

ǵǵ-ǘǵǹȄʨɝǔ ǞǺȅ̘ǷȄȓȄǼ (Non -Inverting Amplifier )  

 

Ǟǘ ǢǵȅǷǤȄȋǼǾȋǵ ǘǵԚǬ ȅȀǤϢȄǽʨ Ƕȅǩʨǹ ǸȄ ǵǵ-ǘǵǹȄʨɝǔ ǬȄȅǺɝǵȄȋǽ ȭǳǠȓȄ ȁȓ Ǒ  

ǢȄǻɝǶ˸ȅǱ: ǘǵԚǬ ȅȀǤϢȄǽ ȭǻ ȭǷȋǩ ǲȄȋǢ, ǗǚǬԚǬǠ ȭȀǘ ǞǢǘ ȭǷȋǩ ǲȄȋǢǑ ȅȀǤϢȄǽ ȅǸǸȅǴɝǱ ȁȓ ȅǢβ ǘǵǹȄǬɝ ȁȓ 

ǵȄ Ǒ 

 

ȭǤǘǵ (Gain ): ǞǼ ȭǹȄȋ̵ǩ ȭǤǘǵ ȀǸȀǺȓ ș ǞǼ ȭǧȋȓ ȭǸȅǾ ȁȓ: 

 

ϤǸȁȄǼ: ȭȀ̑Ǽ ȅȀǤϢȄǽ Ǣȅ̃Ǿȅǵǔ ǞǸǔ ǸȄǷȄȅǼǔ-ǞǼ ǩϢ, ȭǻǣȄȋǵ ǚ  ̩ǘǵԚǬ ȭǼȅǩ͗ʅȄ̑ ʙȋȓȄǩǵ ȁȓ Ǒ  

֚ǽ ǶȄǲɝǢʅ: 

 

 

ȭȀǽǷ-ȋǧǢ (Self -Check) - ș.șȚ 

 

1. Op-Amp ǞǼ ԛǰɝοǶ ǢȆ? 

2. IC 741 ǞǼ ǢǱ ǵνǼ ȅǶǵ ȭǲȋǢ ǗǚǬԚǬ ǶȄǠȓȄ ǻȄȓ? 

3. ǘǵǹȄʨɝǔ ǘǵԚȋǬ Ƕȅǩʨǹ ȅȀǤϢȄǽ ȅǳȋǽ ǗǚǬԚǬ ȭǢǺǵ ȁȋǸ? 

4. ǞǢʨ ǗǳǾɝ Op-Amp ǞǼ ǘǵԚǬ ǘǺȅǶȋǮ̑ (Input Impedance ) ǢǱ? 
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ǚ˭Ǽ Ƕʔ (Answer Key ) - ș.șȚ 

 

1. ǖǶȄȋǼǾǵȄǽ ǖʅȄę̏ǷȄȓȄǼ (Operational Amplifier ) Ǒ 

2. Ȟ ǵνǼ ȅǶǵǑ 

3. ȭǵȋǤʨǹ ǸȄ șȠȘ ȅǮȅʈ ȅǸǶǼȆǱ֙ǣȆǑ 

4. ǖȀȆǺ (Infinity ) Ǒ 

 

ǩǸ ȅǾǬ (Task -Sheet) - ș.șȚ 

ǩȋǸǼ ǵȄǺ (Task Name ): IC 741 ϤǸȁȄǼ ǢȋǼ ǞǢʨ ǘǵǹȄʨɝǔ ǖʅȄę̏ǷȄȓȄǼ ȀȄȅǢɝǬ ȮǱȅǼǑ 

 

ȅǵȋǳɝǾǵȄǸǽȆ (Instructions ): 

 

1. ǗǘȅȀ ȀȋǢȋǬ ǸȀȄȋǵȄǼ ȀǺȓ ȅǶǵ ǵνǼ ș ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǢξǵǑ 

2. ӼȓȄǽ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ (+șȚȅǹ ǞǸǔ -șȚȅǹ) ϤǸȁȄȋǼǼ ȀǺȓ ȀȄǸǴȄǵǱȄ ǖǸǽνǵ ǢξǵǑ 

 

ǢȄȋǩǼ ȅǸǸǼǰ (Description ): 

 

1. ȭʛǮȋǸȄȋǮɝ IC 741 ͛ȄǶǵ ǢξǵǑ 

2. Ț ǵǔ ȅǶȋǵ (Inverting ) ǞǢʨ ǘǵԚǬ ȭǼȅǩ͗Ǽ (R1) ǞǸǔ Ț Ǡ Ȟ ǵǔ ȅǶȋǵǼ ǺȄȋǪ ǞǢʨ ȅǷǮϤȄǢ ȭǼȅǩ͗Ǽ 

(RF ) ֜  ɦǢξǵǑ 

3. ț ǵǔ ȅǶǵʨ (Non -inverting ) ʈȄǚ̃ ǢξǵǑ 

4. ǘǵԚǬ ȅǳȋȓ ǗǚǬԚǬ ȭǹȄȋ̵ǩ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ȭǺȋǶ ȭǳӝǵǑ 

 

ʙȋȓȄǩǵȆȓ ǺȄǽȄǺȄǽ (Resources required ): 

 

ʙȋǻȂȄǩǵȆȓ ȅǶȅǶǘ: ǖʅȄʙǵǑ 

 

ʙȋǻȂȄǩǵȆȓ ӶǽȀ: ǢȄȋǵȅʮǔ ǠȓʅȄǼ, ȅǽǮ ǢȄǬȄǼǑ 

 

ʙȋǻȂȄǩǵȆȓ ǘʹǘǶȋǺ̀: IC 741 , ȅǸȅǹ̏ ǺȄȋǵǼ ȭǼȅǩ͗Ǽ, ȭʛǮȋǸȄǮɝǑ 

 

ʙȋǻȂȄǩǵȆȓ ǶȅǼǺȄǶǢ ǻ:̆ ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼ, ӼȓȄǽ ǶȄǠȓȄǼ ȀȄ̘ȄǘǑ 

 

ȭ͟ȅǾȅǷȋǢǾǵ ǾȆǬ: 

ȭǼȅǩ͗ʅȄ̑ (Rf/R1)  ǘǵԚǬ ȭǹȄȋ̵ǩ (Vin)  ǗǚǬԚǬ ȭǹȄȋ̵ǩ (Vout)  ȭǤǘǵ (Gain)  

șȘk / șk  șV   

șȘȘk / șȘk  șV   
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.șț: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȅǼȋǽ) 

 

ȅǾǣǵǷǽ-șț: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȅǼȋǽ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȅǼȋǽ ǞǼ   ǴǼǰ ǞǸǔ ȅǧȅͥǱ ǢǼǵ 

2. ֚ǽ ǚǶȄǳȄǵ ǞǸǔ ǞǢʨ ȅǼȋǽ ǢȄǭȄȋǺȄ 

3. ȅǼȋǽ ȅǶǵ Ȁ֚ȋȁǼ ǶȅǼȅǧǱ 

4. ȅǼȋǽ ǞǼ   ʙǢȄǼȋǹǳ  

5. ȅǼȋǽǼ ϤǸȁȄǼ  

 

ȅǼȋǽ ǞǼ   ǴǼǰ ǞǸǔ ȅǧȅͥǱ ǢǼǵ 

 

ȅǼȋǽ ǞǢ ʙǢȄǼ ǘȋǽȋʭȄϥȄǤȋǵʨǢ ǻ ̆ǸȄ Ǳȅȑִ ӨνǢȆȓ ǻ ̆ȅǸȋǾǿǑ ǞȋǱ ǞǢʨ Ǣȋȓǽ ǲȄȋǢ ȭǻǣȄȋǵ ȅǸԋʅִ ȀȄ̘Ȅȓ 

ȭǳǠȓȄǼ ȀȄȋǲ ǞǢʨ ǖ͛ȄȓȆ ȮǸԋʅȅǱǢ ӨνǢ ֩ȅ͊ ȁȓ ǞǸǔ ֧ǘǧʨ ǖǵ/ǖǷ ǢǼȋǱ ǶȄȋǼǑ ֧ǱȄǼȄǔ ǞȋǱ ԋʨ ǖǔǾ ǲȄȋǢǑ 

֧ǘȅǧǔ ǖǔǾ Ǡ ȅǸԋʅִ ӨνǢȆȓ ǖǔǾǑ  

 

ȅǼȋǽ ǞǢʨ ȭʙȄȋǬǢʨǹ Ǹ ʙȅǱǼʹȄ֚ǽǢ ȅǮǹȄǘȀ ǻȄ ȮǸԋʅȅǱǢ ǶȄǠȓȄǼ ȅȀȋ͗ȋǺ ȭǢȄǵ ԛǸɝȅǵǴɝȄȅǼǱ ȮǸԋʅȅǱǢ ǖǸ͛ȄǼ 

ǶȅǼǸǱɝȋǵ ȀȄȑȄ ȅǳȋȓ ȀȄȅǢɝȋǬ Ȁǔ֜ʱ ȭʙȄȋǬǢʨǹ ȅǮǹȄǘȀ (ȀȄȅǢɝǬ ȭʛǢȄǼ Ǡ ȅʏǶ Ǣȋȓǽ) Ȁ֚ȁȋǢ ǖǶȄȋǼǬ ǢǼȋǱ ȀȄȁȄϦ 

ǢȋǼ ǲȄȋǢǑ  

 

ȅǼȋǽ ʙǱȆǢ 

ȅǼȋǽǼ ʙǱȆǢ ȅǸȅǹ̏ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼǑȅǵȋǧ ʙǱȆǢ ȅǧʔ ȭǳǣȄȋǵȄ ȁȋȓȋǨǑ 

 

֚ǽ ǚǶȄǳȄǵ ǞǸǔ ǞǢʨ ȅǼȋǽ ǢȄǭȄȋǺȄ 

Ƕсǧʨ ȀȄǴȄǼǰ ǖǔǾ ȭǲȋǢ ǞǢʨ ȅǼȋǽ ȅǵȅǺɝǱ ȁȓ: ǢȋǻȂǽ, ǗȓǼǵ ȭǢȄǼ, ȭǩȄȓȄǽ, ǗϥɝȄǧȄǼ ǞǸǔ ǶȅǼȅǧȅǱǑ 

 

ǢȋǻȂǽ 

ǢȋǻȂǽʨ ǞǢʨ ǵǼǺ ȭǽȄȁȄǼ ȭǢȄȋǼǼ ǧȄǼǶȄȋǾ ǱȄȋǼǼ ǳȆǥɝ ͖ʅȄ̃ʨ ǾʱǹȄȋǸ ʹǱ ȅǵȋǻȂ ǤʪǱǑȌǸԋʅȅǱǢ ǢȄȋǼ̀ ǻǣǵ 

ǢȋǻȂǽ ȅǳȋǻȂ ʙǸȄȅȁǱ ȁȓ Ǳǣǵ Ǟʨ ǞǢʨ ȭǧȐνǢȆȓ ȭʹʔ ȮǱȅǼ ǢȋǼǑǞǘ ȭǧȐνǢȆȓ ȭʹȋʔǼ Ǿȅʱ ԋʨ ǢȄǼȋǰǼ ǚǶǼ ȅǵǹɝǼ 

ǢȋǼ: ǱȄȋǼǼ ǬȄȋǵɝǼ ȀǔϚȄ ǞǸǔ ȀǼǸǼȄȅȁǱ ǸǱɝǺȄȋǵǼ ǶȅǼǺȄǰǑǞǢʨ ȀʪǢǹȄȋǸ ȅǮǩȄǘǵ ǢǼȄ ǢȋǻȂǽ ȅǵȅ́Ǳ ǢȋǼ ȭǻ 

ȅǼȋǽ ȅǵǹɝǼȋǻȄϛǹȄȋǸ ǢȄǩ ǢȋǼ, ʙȋǻȂȄǩǵȆȓ ȭǧȐνǢȆȓ Ǿȅʱ ȮǱȅǼ ǢǼȋǱ ԒʅǵǱǺ ȮǸԋʅȅǱǢ Ǿȅʱ ʙȋǻȂȄǩǵǑ 

 

ǗȓǼǵ ȭǢȄǼ 

ǗȓǼǵ ȭǢȄǼ ǢȋǻȂǽʨǼ ȭǢȋ̊ ǸȋȀǑǞǼ ʙǴȄǵ ǢȄǩʨ ǢȋǻȂǽ ΜȄǼȄ ǚɯǶȄȅǳǱ ȭǧȐνǢȆȓ ȭʹʔȋǢ ǺȋǵȄȅǵȋǸǾ ǢǼȄ ǞǸǔ ǤȄǘǮ 

ǢǼȄǑǞʨ ǢǼȄǼ ǺȄϡȋǺ, Ǟʨ ȅǸԋʅȋǱǼ ǣǼǧ ǸȄȅǮȂȋǻȂ ǵȄǬǢȆȓǹȄȋǸ ȭǧȐνǢȆȓ ʙǹȄǸȋǢ ǸȄȅǮȂȋǻȂ ȭǱȄȋǽǑǞʨ ȅǼȋǽ ǗǼǠ ǳ  ́

ǢȋǼ ȭǱȄȋǽ, Ȁȅʆȓ ȁǠȓȄǼ ȀǺȓ ǗǺɝȄǼʨǼ ΚǱ ǻȄȅ̆Ǣ ǧǽȄǧǽȋǢ ǖԑǺȅǱ ȭǳȓǑ 
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ȭǩȄȓȄǽ 

ȭǩȄȓȄǽʨ ǞǢʨ ԍȑ ȭǽȄȁȄǼ ȭʚǺ ǻȄ ǢȋǻȂǽ ǞǸǔ ȭǢȄǼȋǢ ͛Ȅȋǵ ȭǵȄˈǼ ǢȋǼǑǞʨ ԋʨ ǚȋ˶ȋϩ ǶȅǼȋǸǾǵ ǢȋǼ: ʙǲǺǱ, 

Ǟʨ ȭǧȐνǢȆȓ ʙǸȄȋȁǼ ǩϢ ǞǢʨ ǖȅǸȅˏ̏ ȅǵ̦-ʙȅǱȋǼȄȋǴǼ Ƕǲ ȀǼǸǼȄȁ ǢȋǼ;ȅΜǱȆȓǱ, Ǟʨ ǧǽǺȄǵ ǖǔǾͼȅǽǼ ǩϢ 

ǻȄȅ̆Ǣ ȀȁȄȓǱȄ ǢȄǭȄȋǺȄ ȅȁȀȄȋǸ ǢȄǩ ǢȋǼǑȋǸȅǾǼǹȄǤ ȅǮǩȄǘȋǵ, ȭǩȄȓȄǽʨ ǾȅʱǾȄǽȆ ǾȄǼȆȅǼǢ Ǡ ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ 

ȅǵȅ́Ǳ ǢǼȋǱ ȀǼȄȀȅǼ ֙ȅʖǱ ȀȄȅǢɝǬ ȭǸȄȋǮɝ (ȅǶȅȀȅǸ) ȭȀȄ̷ȄǼ ǢǼȄ ȁȓǑ 

 

ǗǺɝȄǼ 

ǗϥɝȄǧȄǼ ǞǢʨ ǖ͛ȄǸǼ ȭǽȄȁȄǼ ȅǽǹȄǼ ǻȄ ǻȄȅ̆Ǣ Ǣ̜ȄǼ ǺȄϡȋǺ ȭǩȄȓȄȋǽǼ ȀȄȋǲ Ȁǔ֜ʱǑǞʨ ǞǢʨ ǸȀȋ̇Ǽ ΜȄǼȄ ǖǸ͛Ȅȋǵ 

ǼȄǣȄ ϖȄǹȄȅǸǢ ǖǸ͛ȄǼ ǖǴȆȋǵ ǗȓǼǵ ȭǢȄǼ ȭǲȋǢ ȅǢӫǬȄ ԌȋǼ ǲȄȋǢǑǻǣǵ ȅǼȋǽ ǢȋǻȂǽʨ ǚɯȀȄȅȁǱ ȁȓ, ȭǧȐνǢȆȓ ȭʹʔʨ 

ǗǺɝȄǼʨʨȋǢ ֚ȋǽǼ ȅǳȋǢ ǬȄǵ ȭǳȓ, ǻȄǼ Ƿȋǽ Ǟʨ ΚǱ ȅǶǹǬ ǢȋǼǑǻǣǵ ǸǱɝǺȄǵʨ Ǹ ̎ȁȋǻȂ ǻȄȓ, ǸȀ̇ʨ ǱɯʹǰȄϼ 

ǗǺɝȄǼʨʨȋǢ ǱȄǼ ȅǸʠȄȋǺǼ ǖǸ͛Ȅȋǵ ȅǷȋǼ ǻȄȓ, ʙȋǻȂȄǩǵ ǖԑȀȄȋǼ Ȁǔ֜ʱ ȀȄȅǢɝǬʨ ԚǵǼȄȓ ȭǣȄǽȄǼ ǸȄ ԚǵǼȄȓ ǧȄ֟ ǢȋǼǑ 

ȅǸʠȄȋǺǼ ǼȄȋǩʅǼ ǗǺɝȄǼ ǞǸǔ ȭǢȄȋǼǼ Ǻȋϡ ǞǢʨ ȭǨȄǬ ǱȋǸ ʙȋǻȂȄǩǵȆȓ ǸȄǻȂȇ ϤǸǴȄǵ ǸǩȄȓ ǼȄǣȄ ȅǸǶǲǤȄǺȆ ȭǧȐνǢȆȓ 

ȭʹʔͼȅǽǼ ǢȄǼȋǰ ȅǺϟȄ ǖʅȄȅʮȋǹǾǵ ȭǼȄǴ ǢȋǼǑȀʪǢ ǞǸǔ ȅǵǹɝǼȋǻȄϛ ֧ ʅǘȅǧǔ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ǸȀȋ̇Ǽ ǚȋ˭ǩǵȄ ǞǸǔ 

ȭǧȐνǢȆȓ ǬȄǵȄǼ Ǻȋϡ ȀǱǢɝǱȄ ǖǸǽνǵ ǢǼȄ ͼξΖԛǰɝǑ 

 

ǶȅǼȅǧȅǱ 

ǶȅǼȅǧȅǱͼȅǽ ȁ'ǽ ȀǺȄȋǽȄǧǵȄ֚ǽǢ ȅǸǿȓ ȭǻǣȄȋǵ ʙӜǱ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬʨ ȭǣȄǽȄ ǸȄ Ǹ ̎ǲȄȋǢǑȋǻȄǤȄȋǻȄȋǤǼ ǞǢ ȅǳǢ ȅ͛Ǽ 

ǢǼȄ ȁȋǻȂȋǨ, ǞǸǔ ǖϢʨ ǧǽǺȄǵ ǗǺɝǧȄȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ǼȋǻȂȋǨǑǻǣǵ ǗϥɝȄǧȄǼʨ ȀȋǼ ǻȄȓ, ȅǼȋǽ ǞǼ ǚȋ˶ϩ֜ʱ ǷȄǔǾǵ 

(ȀȄǴȄǼǰǱ ȭǣȄǽȄ ǸȄ ȀȄǴȄǼǰǱ Ǹ)̎ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ǶȅǼȅǧȅǱͼȅǽ ǞǢȅʔǱ ȁȓ ǸȄ ԜǲǢ ȁȓǑ ȅǢӫ ȅǼȋǽ ǞǢȄȅǴǢ 

ȭǻȄǤȄȋǻȄȋǤǼ ǞǢȄȅǴǢ ȭȀǬ ǖ̇ ɝɦ֖ ǼȋǻȂȋǨ, ǻȄ ǞǢǸȄȋǼ ȭǸǾ ǢȋǻȂǢʨ ȀȄȅǢɝǬ ȅǵȓ̆ ǰ ǢǼȋǱ ȭǳȓǑȋǻȄǤȄȋǻȄȋǤǼ ǚǶȄǳȄǵͼȅǽ 

ʙȄȓǾǘ ԚǵǼȄ֕˭ ȮǸԋʅȅǱǢ ǗȅȀɝǔ ǞǸǔ ǻȄȅ̆Ǣ ǶȅǼǴȄǵ Ȁȁʅ ǢǼȄǼ ǩϢ ȅǮǩȄǘǵ ǢǼȄ ȁȓ, ǳȆǥɝȋǺȓȄǳȆ ǢȄǻɝǢȄȅǼǱȄ ȀǔǼʹǰ 

ǢȋǼǑ 

 

ǻǣǵ ȭǢȄǵ ȅȀȋ͗ȋǺ ʆʨ ȭǳǣȄ ȭǳȓ Ǳǣǵ Relay ʹȅǱǼ ȁȄǱ ȭǲȋǢ ԚȋǼȄ ȅȀȋ͗Ǻ ȭǢ ǼʹȄ ǢȋǼǑ ȅǼȋǽȋǢ ʙȁǼȆǠ ǸǽȄ 

ȭǻȋǱ ǶȄȋǼ ȭǻ ȀǸ ȀǺȓ ǢȄȋǩ ȅǵȋȓȄȅǩǱ ǲȄȋǢǑ 

 

ȅǼȋǽ ȅǶǵ Ȁ֚ȋȁǼ ǶȅǼȅǧǱ 

ȅǵȋǧ ȅǧȋʔ SPDT ȅǼȋǽǼ ȅǶǵ ǢǵȅǷǤȄȋǼǾǵ ȭǳǣȄȋǵȄ ȁȋȓȋǨǑ ǽʹʅ ǢǼȋǽ ȭǳǣȋǱ ǶȄȋǸȄ ǞǢȅǳȋǢ ț ʨ ȅǶǵ ǞǸǔ 

ǖǶǼȅǳȋǢ Ț ʨ ȅǶǵ ǼȋȓȋǨǑ ǞǼ ǺȄȋǪ Ț ʨ ȅǶǵ ǖǹʅ̇ǼȆǰ ǢȋȓȋǽǼ ǩϢ ǞǸǔ ǖǶǼ ț ʨ ʙȄ̇ ֧ǘȅǧǔ ǞǼ ǩϢ ϤǸȁȄǼ 

ǢǼȄ ȁȓǑ SPDT ȅǼȋǽ 

Ǟǘ ǴǼȋǵǼ Relay ͼȋǽȄ ǗǺǼȄ ǖȋǵǢ ȀǺȓ ǘȋǽǢʏȅǵʺ ȅǸȅǹ̏ ʙȋǩȋʮ ϤǸȁȄǼ ǢǼȋǱ ȭǳȋǣ ǲȄȅǢǑ ǚǶȋǼ ȅǧȋʔ ǗǺǼȄ 

ȭǣȓȄǽ ǢǼȋǽ ȭǳǣȋǸȄ ȭǻ ǞǼ ȝ ʨ ȭǽǤ ǼȋȓȋǨǑ ȅǼȋǽǼ ǤȄȋȓ ȅǢӫ ͼξΖԛǵɝ Ǳϟ ȭǳȓȄ ǗȋǨǑ ǗǺǼȄ Ǟǘ Ȁνȋ̎ ȅǵȋǧ 

ȅǸ͚ȄȅǼǱ ǩȄǵȋǸȄǑ 

 

ǚǶȋǼ ȅǼȋǽǼ ֧ǘȋǧǼ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ Ǡ ϥȄȋʿʨǢ ǢȋȓȋǽǼ ȭǹȄȋ̵ǩ ȅǵȋǳɝǾ ǢǼȄ ȁȋȓȋǨǑ 

 

ǞǣȄȋǵ ǚȋ̀ǣ ǢǼȄ ǗȋǨ șȘ Ǟȅ̩ȓȄǼ ȚȝȘ ȭǹȄ̵ ǞȅȀ / șȝ Ǟȅ̩ȓȄǼ șȚȘ ȭǹȄ̵ ǞȅȀǑ ǞǼ ΜȄǼȄ ǖǹʅ̇ǼȆǰ ֧ ǘȋǧǼ ȀȋǸɝȄ̩ 

ȭǹȄ̵-Ǟȅ̩ȓȄǼ Ȁȁʅ ʹǺǱȄ ȅǵȋǳɝǾ ǢǼȄ ǗȋǨǑ ǞǼ ȅǵȋǧ șȚ ȭǹȄ̵ ȅǮȅȀ ȭǽǣȄ ǗȋǨ ǻȄǼ ΜȄǼȄ ֓ǪȄȋˏ ǞǼ Ǻȋϡ ϤǸȅȁǱ 

ȅǸԋʅִ ӨνǢȆȓ Ǣȋȓǽʨ șȚ ȭǹȄȋ̵ǼǑ  ǞǼ ǺȄȋǵ, Ǟǘ Relay Ǻȋϡ ȅǸԋʅִ ӨνǢȆȓ ǖǔȋǾ șȚ ȭǹȄ̵ ǸȄ ǱȄǼ ȅǢӫ ǢǺ ȭǸȅǾ 

(șȘ-Țȝ)% ʙȋȓȄǤ ǢǼȋǽ ȅǼȋǽʨ Ȁȅʆȓ ȁȋǸ ǞǸǔ ǱȄǼ ֧ǘȅǧǔ ǢȄǻɝ Ȁ̩ ̏ǢǼȋǸǑ ǞͼȋǽȄǼ ǶȅǼȅǧǱ ȀȄǴȄǼǰǱ ǖǹʅ̇ǼȆǰ 

ϥȄǤȋǵʨǢ ǢȋȓȋǽǼ ȭǹȄ̵ Ǡ ǱȄǼ ֧ǘȅǧǔ ǴǼǰ ǖԑȀȄȋǼ ȁȓ ȭǻǺǵǕ șȚ Volt SP DT ȅǼȋǽǑ ǸȄǩȄȋǼ ȀȄǴȄǼǰǱ Relay 
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ǞǼ ȅǶǵ ȀǔϚȄ ΜȄǼȄ ȭǸȅǾ ǶȅǼȅǧǱ ȭǻǺǵ ǸȄǩȄȋǼ ȅǤȋȓ ǻȅǳ ǸǽȄ ȁȓ șȚ ȭǹȄ̵ ȝ ȅǶǵ ȅǼȋǽǼ ǢǲȄ ǱȄȁȋǽ ȭǳȄǢȄǵȆ SPDT 

Relay ȭǳȋǸǑ 

 

ȅǶǵͼȋǽȄǼ ǵȄǺǕ 

 

¶ ǵǼǺȄȅǽ ȭʴȄǩ (NC ƙ Normally Close ) 

¶ ǵǼǺȄȅǽ ǠȋǶǵ (NO ƙ Normally Open ) 

¶ ǢǺǵ (Common/Pole ) 

¶ Ǣȋȓǽ +/- 

¶ Ǣȓȋǽ -/+ 

 

Ǟǘ ȅǶǵʨ ʙȄǲȅǺǢ ǖǸ͛Ȅȓ ǖǵ ȁȋȓ ǲȄȋǢǑ ȅǼȋǽǼ Ǣȋȓȋǽ ǚǶ֜ʱ ǸȄ ʙȋȓȄǩǵȆȓ ȅǸԋʅִ ȀǼǸǼȄȁ ǵȄ ǲȄǢȋǽ Ǟʨ ǢǺǵ 

ȅǶȋǵǼ ȀȄȋǲ ǾǬɝ ǖǸ͛Ȅȓ ǲȄȋǢǑ 

 

ǵǼǺȄȅǽ ǠȋǶǵ (NO - Normally Open ) 

Ǟǘ ȅǶǵʨ ȀȄǴȄǼǰ ǖǸ͛Ȅȓ Ǹ ̎ȁȋȓ ǲȄȋǢǑ ȅǼȋǽǼ Ǣȋȓȋǽ ʙȋȓȄǩǵȆȓ ȅǸԋʅִ ȀǼǸǼȄȁ ǵȄ ǲȄǢȋǽ Ǟʨ ǢǺǵ ȅǶǵ ȭǲȋǢ 

ȅǸӨʅǱ ǲȄȋǢǑ 

ȭǢȄǵ ȅǮǹȄǘȀȋǢ ǸȄ ǸȄȅǱȋǢ Ǟǘ ȅǶȋǵǼ ȀȄȋǲ Ǡ ǢǺǵ ȅǶȋǵǼ ȀȄȋǲ Ȁǔ֜ʱ ǢȋǼ ֧ǘȅǧǔ ǢǼȄ ȁȓǑ 

 

ǢǺǵ (Common/Pole ) 

 

Ǟǘ ȅǶǵʨ ǚǶȋǼǼ Ț ʨ ȅǶȋǵǼ ǩϢ ǢǺǵ ǸȄ ȭǶȄǽ ȅȁȋȀȋǸ ǵȄǺǢǼǵ ǢǼȄ ȁȋȓȋǨǑ 

Ǣȋȓǽ 

֧ǘȅǧǔ ǢǼȄǼ ȀǺȓ Ǟǘ ȅǶǵ Μȋȓ Relay ǢȋȓȋǽǼ ǺȄǰ ǺȋǱȄ ȭǹȄȋ̵ǩ ʙǸȄȅȁǱ ǢǼȄ ȁȓǑ ȀȄǴȄǼǰǱ ȭǢȄǵ ȀȄȅǢɝȋǬ ȭǽȄǮ 

ǸȄ ǞǽǘȅǮ ǽȄǤȄǸȄǼ ͛Ȅȋǵ ǚǶ֜ʱ ǢʅȄǶȄȅȀǬǼ Ǡ ȭǼȅǩ͗Ǽ ǺȄϡȋǺ ȀǔȋǻȄǤ ǢǼȄ ȁȓǑ 

Relay ǢȋȓȋǽǼ ȭǢȄǵ Ƕȋǩʨǹ ǸȄ ȭǵȋǤʨǹ ʙȄ̇ ǲȄȋǢ ǵȄ ǖǲɝȄִ Ǣȋȓȋǽ ȭǻȋǢȄǵ ǹȄȋǸǘ ϤȄǬȄȅǼǼ Ț ʙȄȋ̇Ǽ ȀȄȋǲ ǽȄǤȄȋǵȄ 

ǻȄȓǑ Relay ǶȅǼȅǧǱ ȁȓ ǞǼ ǢȋȓȋǽǼ ȭǹȄȋ̵ǩ ΜȄǼȄǑ ȭǻ ȭǹȄȋ̵ Ǟǘ Relay ǧȄ֟ ȁȓ ȭȀʨ ֚ǽǱ ȅǼȋǽǼ ȭǹȄ̵ ȅȁȋȀȋǸ 

ǤϢ ȁȓǑ 

 

ǞǢʨ ȅǼȋǽ ǞǢʨ ȮǸԋʅȅǱǢǹȄȋǸ ǶȅǼǧȄȅǽǱ ֧ǘǧ ǻȄ ֕ȁ˭Ǽ ǞǢʨ ȅǵȓ̆ ǰ ǢǼȋǱ ǞǢʨ ȭǨȄǬ ȮǸԋʅȅǱǢ ʙǸȄȁ ϤǸȁȄǼ 

ǢȋǼǑǞʨ ȁȓ ǞǼ ǵǢǾȄǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ǖϢ ȀȄȅǢɝǬ ȭǣȄȋǽ ǸȄ Ǹ ̎ǢȋǼ ȭǳȓǑȅǢӫ ȅǼȋǽ ǾȄǼȆȅǼǢ ǧǽȄǧǽ ϤǸȁȄǼ ǢȋǼ-

ȭǧȐνǢȆȓ Ǿȅʱ ΜȄǼȄ ͛ȄǵȄ̇ȅǼǱ ǴȄǱǸ ǶȅǼȅǧȅǱͼȅǽ-ǖϢǼȄ, ȀȅǽǮ-ȭ͗Ǭ ȅǼȋǽ ǸǽȄ ȁȓ, ǖǔǾͼȅǽ ǵȄ ȅǵȋǻȂ ȮǸԋʅȅǱǵǹȄȋǸ 

֧ʅǘȅǧǔʨ Ȁ̩Ȅǳǵ ǢȋǼǑ 

ǞǢʨ ȀȄǴȄǼǰ ǻȄȅ̆Ǣ ȅǼȋǽ, ǞǢʨ ȮǸԋʅȅǱǢ ȭʢȄǱ ǱȄȋǼǼ ǢȋǻȂǽ ȅǳȋǻȂ ȭǧȐνǢȆȓ ȭʹʔ ȮǱȅǼ ǢȋǼǑǞǘ ȭǧȐνǢȆȓ ȭʹʔʨ ǞǼ 

ȅǳȋǢ ǞǢʨ ǴȄǱǸ ǗϥɝȄǧȄǼȋǢ ǬȄǵȋǨǑǗϥɝȄǧȄǼ, ǞǢʨ ȭǨȄǬ ȅǽǹȄȋǼǼ ǺȋǱȄ ǖȅǹǵȓ ǢȋǼ, ȁȓ ǞǢʨ ȀȄȅǢɝǬ Ǹ ̎ǢǼȋǱ 

ǶȅǼȅǧȅǱͼȅǽȋǢ ǞǢȀȄȋǲ ȭǭȋǽ ȭǳȓ ǸȄ Ǟʨ ǹȄˈȄǼ ǩϢ ǞͼȅǽȋǢ ǗǽȄǳȄ ǢȋǼ ȭǳȓǑ 

 

ǶȅǼȅǧȅǱͼȅǽǼ ȅǮǷ̵ ǖǸ͛Ȅǵ ȅǼȋǽ ǴǼȋǰǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼǑǞǢʨ ȀȄǴȄǼǰǹȄȋǸ ȭǣȄǽȄ (ǵȄ) ȅǼȋǽ, ǢȋǻȂǽʨ ǚɯȀȄȅȁǱ ǵȄ 

ȁǠȓȄ Ƕǻɝ̇ ǶȅǼȅǧȅǱͼȅǽ ԜǲǢ ǢȋǼ ǲȄȋǢ, ǗǺɝȄǼʨ ǧǽȄǢȄǽȆǵ ȀȄȅǢɝǬʨ Ǹ ̎ǢȋǼ ȭǳȓǑǞǢʨ ȀȄǴȄǼǰǹȄȋǸ Ǹ ̎(ǞǵȅȀ) 

ȅǼȋǽ, ǶȅǼȅǧȅǱͼȅǽ ǾȅʱǾȄǽȆ ǵȄ ȁǠȓȄ Ƕǻɝ̇ ǞǢȀȄȋǲ ǲȄȋǢ, ȭǻǣȄȋǵ ȭǧȐνǢȆȓ ǬȄǵ ǱȄȋǳǼ ȀǔȋǻȄǤʨ ȭǹȋǦ ǗǽȄǳȄ ǢǼȋǱ 

ǸȄϡ ǢȋǼǑ 
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ǢȋǻȂǽʨȋǱ ȭʢȄǱ Ǹ ̎ȁȋǻȂ ȭǤȋǽ ȭǧȐνǢȆȓ ȭʹʔʨ ʙȄȓ ǱȄɯʹȅǰǢǹȄȋǸ ȭǹȋǦ ǻȄȓǑǞǢʨ ǸȀ̇, ǸȄ ȭǢǸǽ ǺȄϡȄǢǿɝǰ, 

ǗϥɝȄǧȄǼȋǢ ǱȄǼ ȅǸʠȄȋǺǼ ǖǸ͛Ȅȋǵ ȅǷȋǼ ǸȄ ȭǬȋǵ ȅǵȋǻȂ ǻȄȓ, ȭǻȄǤȄȋǻȄǤͼȅǽ ǱȄȋǳǼ ֚ǽ ǖǸ͛Ȅȓ ȭǳȅǼ ǵȄ ǢȋǼ ȅǷȅǼȋǻȂ 

ȭǳȓǑ 

ȅǼȋǽ ΚǱ, ǶȅǼ͈ȄǼ ֧ʅǘȅǧǔȋǻȂǼ ǩϢ ȅǵȅǺɝǱ ȁȓǑΚǱ ȭǻȄǤȄȋǻȄȋǤǼ ǧǽȄǧǽ ǢǺ-ȭǹȄȋ̵ǩ ȀȄȅǢɝǬͼȅǽȋǱ ȮǸԋʅȅǱǢ Ǿ  ̞ʣȄȀ 

ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼ ǞǸǔ ǚ -̩ȭǹȄȋ̵ǩ ǸȄ ǚ -̩ǸǱɝǺȄǵ ȅȀȋ͗ȋǺ ǗȅȀɝǔ ǵȄȋǺ ǶȅǼȅǧǱ ͟ȄȅǢɝǔȋǢ ʣȄȀ ǢȋǼǑ 

ȅǮȅȀ-ǧȄȅǽǱ ȅǼȋǽͼȅǽȋǱ, ʙȄȓǾǘ ǢȋǻȂǽ ǬȄȅǺɝǵȄǽ ӮȋǮȂ ǞǢʨ ǮȄȋǻȂȄǮ ͛ ȄǶǵ ǢǼȄ ȁȓǑǞǘ ǮȄȋǻȂȄǮʨ ȭǧȐνǢȆȓ ȭʹʔʨ ǴȋȀ 

ǶǮȂȋǽ ǚɯǶȄȅǳǱ ǚ -̩ȭǹȄȋ̵ǩ ͟ȄǘǢʨ ȅǵǼȄǶȋǳ ȭǾȄǿǰ ǢȋǼ, ǢȄǨȄǢȄȅǨ ȀǔȋǸǳǵǾȆǽ ǘȋǽǢʏȅǵȋʺǼ ʹȅǱ ȭǼȄǴ ǢȋǼǑ 

 

ȅǼȋǽ ǞǼ   ʙǢȄǼȋǹǳ  

 

ǢȄȋǩǼ ǴǼȋǵǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ȅǼȋǽ ֧ǘǧ Ȝ ǴǼȋǵǼ ȁȋȓ ǲȄȋǢ 

 

1. ǘȋǽȋʭȄȋǺǢȄȅǵǢʅȄǽ ȅǼȋǽ (EMR )  

2. ȀȅǽǮ-ȭ͗Ǭ ȅǼȋǽ (SSR) 

3. ȅǼǮ ȅǼȋǽ (Reed Relay ) 

4. ǠǹȄǼȋǽȄǮ ȅǼȋǽ 

 

ǘȋǽȋʭȄȋǺǢȄȅǵǢȄǽ ȅǼȋǽ (ǘǞǺǗǼǞȀ) 

 

ǘȋǽȋʭȄȋǺǢȄȅǵǢȄǽ ȅǼȋǽ ǞǢʨ ȭǧȐνǢȆȓ ȭʹʔ ȮǱȅǼ ǢǼȋǱ ǞǢʨ ǢȋǻȂǽ ϤǸȁȄǼ ǢȋǼ ǻȄ ǞǢʨ ǴȄǱǸ ǗϥɝȄǧȄǼȋǢ ȀȅǼȋǻȂ 

ȭǳȓ, ȀǔȋǻȄǤ ǸȄ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢȋǼǑǱȄǼȄ ǚ  ̩ȭʢȄǱ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǧȄǽǵȄ ǢȋǼ, ǱȄȋǳǼ ǚɯǶȄǳǵ, ǶȅǼǸȁǵ ǞǸǔ 

ȅǸȅ̷ǔ ǖȋǬȄȋǺǾȋǵǼ ǩϢ ǗǳǾɝ ǢȋǼ ȭǱȄȋǽǑǱȋǸ ȀǺȋǻȂǼ ȀȄȋǲ ȀȄȋǲ ǻȄȅ̆Ǣ ǶȅǼǴȄǵ ǱȄȋǳǼ ȅǵǹɝǼȋǻȄϛǱȄ ʙǹȄȅǸǱ 

ǢǼȋǱ ǶȄȋǼǑ 

ǘǞǺǗǼͼȅǽȋǱ ȀȄǴȄǼǰǱ 4-ȅǶǵ ǸȄ 5-ȅǶǵ ǢǵȅǷǤȄȋǼǾǵ ǲȄȋǢǑǞǢʨ 4-ȅǶǵ ȅǼȋǽ ǞǢʨ ȀȄȅǢɝǬ ȅǵȓ̆ ǰ ǢȋǼ, ǻǣǵ 

ǞǢʨ 5-ȅǶǵ ȅǼȋǽ ԋʨ ȀȄȅǢɝȋǬǼ Ǻȋϡ ֧ʅǘǧ ǢǼȋǱ ǶȄȋǼ (ǬȄȅǺɝǵȄǽ 87 Ǟ ϤǸȁȄǼ ǢȋǼ) Ǒ Ǟǘ ȭȀǬǗǶͼȅǽ ǱȄȋǳǼ 

ϖǻȂǔǧȄȅǽǱ, ȅǾ̼ ǞǸǔ ȮǸԋʅȅǱǵ ȅȀȋ͗ǺͼȅǽǼ ǩϢ ǖǱʅ̇ ǖȅǹȋǻȄǩʅ ǢȋǼ ȭǱȄȋǽǑ 

 

ȀȅǽǮ ȭ͗Ǭ ȅǼȋǽ (ǞȀǞȀǗǼ) 

 

ȀȅǽǮ ȭ͗Ǭ ȅǼȋǽ ֧ ʅǘǧ ȀȄȅǢɝǬͼȅǽ ǲȄǘȅǼ͗Ǽ ǸȄ ʏȄǵȅǩ͗ǼͼȅǽǼ ǺȋǱȄ ȭȀȅǺǢ̃ȄʮǼ ϤǸȁȄǼ ǢȋǼ, ǖǔǾͼȅǽ ȀȅǼȋǻȂ ǨȄǮȂȄǘ 

ΚǱ, ǵȆǼǸ ǖǶȄȋǼǾȋǵǼ ǖԑǺȅǱ ȭǳȓǑǞͼȅǽ ǳȆǥɝ͛ȄȓȆ ǞǸǔ ȅǧȅǢɯȀȄ ǸȄ ǻǲȄǲɝ ȅǵȓ̆ ǰ ȅȀȋ͗ȋǺǼ ǺȋǱȄ ǥǵ ǥǵ ǸȄ Ǿ -̞֙  ɦ

֧ʅǘȅǧǔȋǻȂǼ ʙȋǻȂȄǩǵ ǞǺǵ ǶȅǼȋǸȋǾǼ ȀȄȋǲ ֧ʅǬ ǢȋǼǑ 

ǱȋǸ, ǞȀǞȀǗǼͼȅǽ ȭǹȄȋ̵ȋǩǼ ʑǶ ǞǸǔ ǱȄǶ ȅǸ̷ǗȋǶǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼ, ǢǣǵǠ ǢǣǵǠ ǱȄȋǶǼ ȅȀȋˆǼ ʙȋǻȂȄǩǵ 

ȁȓǑǞǢʨ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ Ǣȋ˿Ȅǽ ȭǹȄȋ̵ǩ (ǞȅȀ ǸȄ ȅǮȅȀ) ǞǸǔ ȭǽȄǮ ʙǢȄȋǼǼ ȀȄȋǲ ȭǺȋǽ Ǟʨ ȀǺȄȋǽȄǧǵȄ֚ǽǢǑ֢ Ϣ-

ʆȀ ʙǢȄǼͼȅǽ ȮǸԋʅȅǱǢ Ǿ  ̞ʣȄȀ ǢȋǼ; ǞȋǽȄȋǺȋǽȄ ǬȄǵɝ-ǖǵ ʙǢȄǼͼȅǽ ΚǱ ʙȅǱȅʆȓȄ ȀǼǸǼȄȁ ǢȋǼǑ 

 

ȀǺȓ ȅǸǽν ȅǼȋǽ 

 

ȀǺȓ ȅǸǽν ȅǼȋǽ ǖǹʅ̇ǼȆǰ ǬȄǘǺȄǼͼȅǽ ϤǸȁȄǼ ǢȋǼ ȭǻȄǤȄȋǻȄǤͼȅǽ ȭǣȄǽȄǼ ǸȄ Ǹ ̎ǢǼȄǼ ǗȋǤ ǘˏȄӜǱ ȅǸǽȋνǼ ǶȅǼǧȓ 

ȭǳȓǑǞͼȅǽ ǖǶȅǼȁȄǻɝ, ȭǻǣȄȋǵ ȭǺȄǬǼ Ȅ͗ǬɝǗǶȀ, ǖʅȄǽȄǺɝ ȭ͗ȅǩǔ ǸȄ ǴȄȋǶ ǴȄȋǶ ȅǾ̼ ʙȅʆȓȄͼȅǽǼ ǺȋǱȄ ȀǺȓ 

ȀǺȄȋǽȄǧǵȄ֚ǽǢǑ 
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ȭǺȄǮͼȅǽǼ Ǻȋϡ ǖǵ-ȭǮȅǽ (ȀȅʆȓǢǼȋǰǼ ǗȋǤ ǖȋǶʹȄ Ǣξǵ), ǖǷ-ȭǮȅǽ (ȅȀǤϢȄǽ ǖǶȀȄǼȋǰǼ ǶȋǼ ǴȋǼ ǼȄӝǵ), ǞǸǔ 

ǖ̇Ǽ ȀǺȓ ȀǺȓ (ȀǺȋǻȂ ȅǵǴɝȄȅǼǱ) ǖ̇ ɝɦ֖ ǼȋǻȂȋǨǑȀȄǺ˙ϬȋǻȄϛ ȭǼ˙ͼȅǽ ȅǺȅǽȋȀȋǢ̃ ȭǲȋǢ ǢȋǻȂǢ ǥ̀Ȅ Ƕǻɝ̇ ǶȅǼǸȅǱɝǱ 

ȁȓ, ȅǸȅǹ̏ ǖʅȄȅ̘ȋǢǾǵͼȅǽǼ ǩϢ ǵǺǵȆȓǱȄ ȀǼǸǼȄȁ ǢȋǼǑ 

 

ȅǼǮ ȅǼȋǽ 

 

ȅǼǮ ȅǼȋǽ ȅȀǽ ǢǼȄ ǢȄȋǧǼ ǵȋǽǼ ȅǹǱȋǼ ǶȄǱǽȄ ǴȄǱǸ ȅ͖Ƕͼȅǽ ϤǸȁȄǼ ǢȋǼǑǞǢʨ ȭǧȐνǢȆȓ ȭʹʔ ȀȄȅǢɝǬʨ ֧ ʅǘǧ ǢǼȋǱ 

ȅǼǮͼȅǽ ǞǢȀȄȋǲ ǸȄ ԜǲǢ ǢȋǼǑǱȄȋǳǼ ΚǱ ʙȅǱȅʆȓȄ ǞǸǔ ǢǺϣȄʮ ǗǢȄǼ ǱȄȋǳǼ ǶǼȆʹȄǼ ȀǼ˙ȄǺ, ȭǬȅǽǢǺ ǞǸǔ 

яʖǱǼ ǘȋǽǢʏȅǵȋʺǼ ǺȋǱȄ ϖ -̼ǶȄǠȓȄǼ ǖʅȄȅ̘ȋǢǾǵͼȅǽǼ ǩϢ ȅǵӝǓǱ ǢȋǼ ȭǱȄȋǽǑ 

ǱȄǼȄ ǷǺɝ Ǟ (ȀȄǴȄǼǰǱ ȭǣȄǽȄ), ǷǺɝ ȅǸ (ȀȄǴȄǼǰǱ Ǹ)̎ ǞǸǔ ǷǺɝ ȅȀ (ȭǧ˙ǠǹȄǼ) ʙǢȄǼͼȅǽȋǱ ǗȋȀǑȀʪǢ ǷǺɝ ǞǸǔ 

ϥȄȅǧǔ ȭǹȄȋ̵ǩ/ǸǱɝǺȄǵ ȭǼʨǔ ȅǵǸɝȄǧǵ ǢǼȄ ȀǔȋǸǳǵǾȆǽ ȀȄȅǢɝǬͼȅǽȋǱ ǞǺǵȅǢ ȅǵǼȄǶǳ, ȅ͛ȅǱǾȆǽ ǢǺɝ́ǺǱȄ ȅǵȅ́Ǳ 

ǢȋǼǑ 

ʙǴȄǵǱ ǘȋǽȋʭȄȋǺǢȄȅǵǢʅȄǽ (EMR ), ȀȅǽǮ-ȭ͗Ǭ (SSR), ǞǸǔ ȅǼǮ ȅǼȋǽ (Reed ) Ǟǘ ȅǱǵ ǴǼȋǵǼ ȅǼȋǽ ȭǸȅǾ ϤǸϘǱ 

ȁȓ Ǒ ȅǼȋǽ ȅǶǵ Ǡ ǸȅǮ ȅǧȅͥǱǢǼȋǰ ȭǹȄȋ̵ǩ ȭǼʨǔ (ȭǻǺǵ- 12V DC ), ǢȄȋǼ̀ ȭǼʨǔ (ȭǻǺǵ- 10A), ǞǸǔ ȅǶǵ ǵνǼ 

(ȭǻǺǵ- 85, 86, 30, 87) ȭǳǣȄ ǩξȅǼǑ  

 

ȅǶǵ ȀǔϚȄǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ȅǼȋǽ Ȁ֚ȁ Ȝ ǴǼȋǵǼ ȁȋȓ ǲȄȋǢ 

 

¶ SPST: Single Pole Single Throw Ǟǘ ǴǼȋǵǼ Relay ȀȄǴȄǼǰǱ Ȝ ʨ ȅǶǵ ȁȋȓ ǲȄȋǢǑ 

¶ SPDT: Single Pole Double Throw Ǟǘ ǴǼȋǵǼ Relay ȀȄǴȄǼǰǱ ȝ ʨ ȅǶǵ ǲȄȋǢǑ 

¶ DPDT: Double pole Double Throw Ǟǘ ǴǼȋǵǼ Relay ȀȄǴȄǼǰǱ Ȟ ʨ ȅǶǵ ǲȄȋǢǑ 

¶ DPST: Double Pole Single Throw Ǟǘ ǴǼȋǵǼ Relay ȀȄǴȄǼǰǱ Ƞ ʨ ȅǶǵ ǲȄȋǢǑ 

 

ȅǼȋǽǼ ϤǸȁȄǼ  

 

ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ȭǻȋǢȄǵ ǖǔȋǾǼ Δʨ ȭǳǣȄ ȅǳȋǽ Relay ǖǶȄȋǼǾȋǵǼ ǢȄǼȋǵ ǖȅǱ ΚǱ ǟ Δʨ֜ʱ ǖǔǾȋǢ ȀȄ̘Ȅǘ 

ȁȋǱ ȅǸȅˏ̏ ǢǼȄ ȁȓǑ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ȭǢȄǵ ǖǔǾ Δʨ ȭǳǣȄ ȅǳȋǽ ǱȄ ӝǸ Ȁȁȋǩ ǩȄǵȄ ǻȄȓ ȅǼȋǽǼ ȀȄȁȄȋϦǑ ȭǢȄǵ 

ǢȄǼȋǵ Δʨ ȁȋȓȋǨ ǱȄ Relay ǖǶȄȋǼǾȋǵǼ ȀȄȁȄȋϦ ǩȄǵȄ ǻȄȓǑ ȅǼȋǽ ȅǾ̼ ǖȋǬȄȋǺǾǵ, ȭǬȅǽȋǻȄǤȄȋǻȄǤ, ϖǻȂǔǧȄȅǽǱ 

ǘȋǽǢʏȅǵʺ ǞǸǔ ӡȁ͛ȄǽȆǼ ȅȀȋ͗ǺͼȅǽȋǱ ǶȄǠȓȄ ǻȄȓǑȅǼȋǽ ȅǵȓ̆ ǰ ȀǔȋǢǱ ǞǸǔ ǾȅʱǾȄǽȆ ȭǺȅǾǵͼȅǽǼ Ǻȋϡ 

ȅǵǹɝǼȋǻȄϛ ȅǽˆ ȀǼǸǼȄȁ ǢȋǼǑ 

 

ȅǾ̼ ǖȋǬȄȋǺǾǵ 

 

ǢȄǼǣȄǵȄ ǞǸǔ ǚɯǶȄǳǵ ǽȄǘȋǵ, ȅǼȋǽ ȅǵȓ̆ ǰ ϣȄȋǵǽ ǞǸǔ ǹȄǼȆ ǻ̆ǶȄȅǱͼȅǽǼ Ǻȋϡ Ǻϡ͛ǱȄǢȄǼȆ ȅȁȀȄȋǸ ǢȄǩ ǢȋǼǑǞǢʨ 

ȅǵȓȄǺȋǢǼ ǞǢʨ ԋǸɝǽ ȀǔȋǢǱ ǞǢʨ ȅǼȋǽ ǢȋǻȂǽȋǢ ǾȅʱǾȄǽȆ ǢǼȋǱ ǶȄȋǼ, ǗǼǠ ǾȅʱǾȄǽȆ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ Ǹ ̎

ǢǼȋǱ ǻȄȅ̆Ǣ ǶȅǼȅǧȅǱͼȅǽ ǞǢȀȄȋǲ ǬȄǵȋǱ ǶȄȋǼǑǞǘ ȅʆȓȄʨ ȅǵǼȄǶȋǳ ʠȅǺǢ ǸȄ ȀǔȋǸǳǵǾȆǽ ǘȋǽǢʏȅǵʺȋǢ ǚ  ̩

ȭǹȄȋ̵ǩͼȅǽȋǱ ʙǢȄǾ ǵȄ ǢȋǼ ȭǺȄǬǼ, ǢǵȋǹȓǼ ȭǸ̵ ǸȄ ǖʅȄȋȀνȅǽ ȭǺȅǾǵͼȅǽȋǢ ȅǵǼȄǶȋǳ ȅʏǤȄǼ ǢȋǼǑǱȄȋǳǼ ԍ ur  ּ Ȃ 

ǵǢǾȄ ǞǸǔ ϖ  ̼ϤȋǻȂǼ ǩϢ ֚ϨǸȄǵ ǘȋǽȋʭȄȋǺǢȄȅǵǢȄǽ ȅǼȋǽ (ǘǞǺǗǼǞȀ) ʙȄȓǾǘ ǞǺǵ ǶȅǼȋǸȋǾ ȭǸȋǨ ȭǵǠȓȄ ȁȓ 

ȭǻǣȄȋǵ ǱȄǶ, ԏȅǽǢǰȄ ǸȄ Ǣ̩ȋǵǼ ǢȄǼȋǰ ȮǸԋʅȅǱǵ ȅǵȓ̆ ǰͼȅǽ Ϥǲɝ ȁȋǱ ǶȄȋǼǑԚǼȄȋǵȄ ǸȄ ǗǼǠ ȭǸȅǾ ǼȄǤ֜ʱ ȅȀȋ͗ȋǺ, 

ȅǼȋǽ ȀȄǴȄǼǰ ǽȅǩǢ ȅʆȓȄǢǽȄǶͼȅǽ Ȁ̩Ȅǳǵ ǢȋǼ, ȭǻǺǵ ȅǮȅǩǬȄǽ ʙȋȀȀȋǼǼ ʙȋǻȂȄǩǵ ǨȄǮȂȄǘ ǞǢȄȅǴǢ ǾǱɝ ԛǼǰ ǢǼȄ 

ȁȓ ȭǢǸǽ Ǳǣǵǘ ȭǺȅǾǵ ςξ ǢǼȄǑ 
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ϖǻȂǔǧȄȅǽǱ ȅȀȋ͗Ǻ 

 

ǻȄǵǸȄȁǵͼȅǽȋǱ ȅǼȋǽ ǞǺǵ ǢȄǩͼȅǽ ǶȅǼǧȄǽǵȄ ǢȋǼ ǻȄ ǤȄȅǮȂǼ ȮǸԋʅȅǱǢ ϤǸ͛Ȅ ǼʹȄ ǢȋǼ ǞǸǔ ǶȅǼǧȄǽǵȄ ǢȋǼǑǻǣǵ 

ȭǢȄǵǠ ʑȄǘǹȄǼ ȭȁǮǽȄǘǬͼȅǽ ǧȄ֟ ǢȋǼ, ֧ ʅǘǧ ȭǲȋǢ ǞǢʨ ȭǨȄǬ ȭʢȄǱ ǞǢʨ ȅǼȋǽ ǢȋǻȂȋǽ ʙǸȄȅȁǱ ȁȓǑǞʨ ǮʅȄǾȋǸȄǮɝ 

ǠϦȂȄȅǼǔȋǻȂ ǠǹȄǼȋǽȄǮ ȭǼȄǴ ǢȋǼ ǽȄǘȋǬǼ ȀȄȋǲ ǞǢʨ ǹȄǼȆ ȭʢȄǱȋǢ Ȁǔ֜ʱ ǢǼȋǱ ȅǼȋǽ ȅǹǱȋǼ ǶȅǼȅǧȅǱͼȅǽȋǢ ȅʏǤȄǼ 

ǢȋǼǑȅǷǚǩ ǸʺͼȅǽǼ ȅǶǨȋǵ ȅǺȅǵȋǻȂǧȄǼ ȅǼȋǽ ǬȄǢ֜ʱ ʙȅǱǸȄǼ ǻǣǵ ȭǢȄǵǠ ǻȄǵǸȄȁǵ ςξ ȁȓ, ǧȄǽȄȋǵȄ ȁȓ ǞǸǔ ǲȄȋǺ 

Ǳǣǵ ӨǶǧȄǶ ǢȋǻȂǢ Ǯǩǵ ǖǶȄȋǼǾǵ ǶȅǼǧȄǽǵȄ ǢȋǼǑǚǳȄȁǼǰϖοǶ, ͗ ȄǬɝȄǼ ȭȀȄȋǽǵȋǻȂǮ ȅǼȋǽ ǘǤȅǵǾǵ ǢȆʨǼ ǞǢʨ ȭǨȄǬ 

ȭǺȄǮȂȋǢ ֕ȁǱ Ȅ͗ǬɝȄǼ ȭǺȄǬǼ Ȁȅʆȓ ǢǼȄǼ ǩϢ ǖԑǺȅǱ ȅǳǵ, ǘǤȅǵǾǵ ֧ʅǘǧʨǼ ʹȅǱǼ ӱǓȅǢ ǨȄǮȂȄǘ ǳʹǱȄǼ ȀȄȋǲ ǚ  ̩

ȭʢȄǱͼȅǽ ǧʅȄȋǵǽ ǢȋǼǑȀȅǽǮ-ȭ͗Ǭ ȅǼȋǽ Ǟǣǵ ǩȆǸǵǢȄǽ ǚ̏Ǳ ǢǼȋǱ ǞǸǔ ȀǺȄȋǽȄǧǵȄ֚ǽǢ ȭǺȄǬǼǤȄȅǮȂ ǷȄǔǾǵͼȅǽȋǱ 

ǻȄȅ̆Ǣ ǶȅǼǴȄǵ ʣȄȀ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

ʈȄȁǢ ǘȋǽǢʏȅǵʺ 

 

ӡȁ͛ȄǽȆǼ ȀǼ˙ȄǺ ǞǸǔ ǖȅǮǠ ȅȀȋ͗ȋǺǼ ǖǹʅ̇ȋǼ, ȅǼȋǽ ǵȆǼǸ ǱȋǸ ͼξΖԛǰɝ ǢȄǩ Ȁ̩Ȅǳǵ ǢȋǼǑǺȄǘȋʆȄǠȋǻȂǹ ǸȄ 

ȭ͗ȅǼǠȋǱ ǞǢʨ ȭǸȄǱȄǺ ʨǶȋǽ ǞǢʨ ȅǼȋǽ ǞǢʨ ȭǨȄǬ ȅǵȓ̆ ǰ ȀǔȋǢǱ ȭʙǼǰ ǢȋǼ, ǻȄ ǼȄ̏Ȅ ςξ ǢǼȋǱ ǸȄ ȀǔǤȆǱ ȭǣǽȋǱ 

ǖǹʅ̇ǼȆǰ ȀȄȅǢɝǬͼȅǽ ͛ȄǵȄ̇Ǽ ǢȋǼǑȀȅǽǮ-ȭ͗Ǭ ȅǼȋǽ (ǞȀǞȀǗǼ) ǗԎȅǵǢ ȅǮǩȄǘǵͼȅǽȋǱ ǗȅǴǶǱʅ ȅǸ͚ȄǼ ǢȋǼ, ǵȆǼǸ 

֧ʅǘȅǧǔ, ǳȆǥɝǱǼ ǖǶȄȋǼǾǵȄǽ ǩȆǸǵ ǞǸǔ ΚǱ ʙȅǱȅʆȓȄǼ ȀǺȓ ȀǼǸǼȄȁ ǢȋǼǑǱȄȋǳǼ ǢǺϣȄʮȋǵȀ ǞǸǔ ǤȅǱ ȅǵǺɝȄǱȄȋǳǼ 

ǶȄǱǽȄ, ǗǼǠ ȅǵǹɝǼȋǻȄϛ ȅǮǹȄǘȀ ȮǱȅǼ ǢǼȋǱ ȭǳȓǑȅȁʨǔ ǚǶȄǳȄǵͼȅǽ ֧ʅǘǧ ǢǼȄ, ȭǺȄǬǼͼȅǽ Ȁȅʆȓ ǢǼȄ, ǸȄ ǖȅǮǠ 

ǗǚǬԚǬ ȅǵǸɝȄǧǵ ǢǼȄ, ȅǼȋǽ ϤǸȁȄǼǢȄǼȆ ǢǺȄ̃ͼȅǽ ǱȄɯʹȅǰǢǹȄȋǸ ǞǸǔ ȀʪǢǹȄȋǸ ǢȄǻɝǢǼǹȄȋǸ ǢȄǻɝǢǼ ǢǼȋǱ ȀʹǺ 

ǢȋǼ ǻȄȅ̆Ǣ ֧ǘǧͼȅǽ ǨȄǮȂȄǘǑ 

 

ȅǸԋʅִ ȅǸǱǼǰ 

 

ǶȄǠȓȄǼ ȅʈȋǮ, ΔʨͼȅǽǼ ȅǸξȋ˸ ȅǼȋǽ ǤȄǮɝ ǻȄ ȅǸʜȄǬ ǸȄ ȀǼ˙ȄȋǺǼ ʹȅǱǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑǱȄǼȄ ʆǺȄǤǱ ȮǸԋʅȅǱǢ 

ǶǼȄȅǺȅǱͼȅǽ ȭǻǺǵ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ȅʚȋǢȄȋǻȂȅ̑ - ʙȅǱ ȭȀȋǢȋ̃ ǢȋǻȂǢ ȁȄǩȄǼ ǸȄǼ ȭǮǬȄ ǵ֙ǵȄ ȅǳȋǻȂ ǶǻɝȋǸ́ǰ 

ǢȋǼ ǱȄ ǶǻɝȋǸ́ǰ ǢȋǼǑǻȅǳ ȭǢȄǵǠ ǖȅǱȅǼʱ ǖȅǱȅǼʱ ǸȄ ȭǢȄǵǠ ǶȋǸɝǼ ǹȄǼȀȄϥȁȆǵǱȄǼ ǺȋǱȄ Δʨ ȀǵȄʱ ǢǼȄ ȁȓ ǱȋǸ 

ʙȅǱǼʹȄ֚ǽǢ ȅǼȋǽͼȅǽ ȀȄȅǢɝǬ ȭʛǢȄǼͼȅǽȋǱ ǱȄɯʹȅǰǢ ȅʏǶ ȅȀǤϢȄǽ ȭʙǼǰ ǢȋǼǑǞʨ ȅǺȅǽȋȀȋǢȋ̃ ȀǺϬȄǼ ȭʹʔȋǢ 

ȅǸȅˏ̏ ǢȋǼ, ȭǵǬǠȓȄǢɝ ӮȋǮȂ ǢʅȄȀȋǢȅǮǔ ϤǲɝǱȄ ȭǼȄǴ ǢȋǼǑȅǸȋǾǿȄȅǻȂǱ ʙǢȄǼͼȅǽ ȭǻǺǵ ԌǼΖ ȅǼȋǽ ǞǸǔ ȅǮǷȄȋǼǵȅǾȓȄǽ 

ȅǼȋǽ, ȅǵȅǳɝ͊ ǴǼȋǰǼ ΔʨͼȅǽȋǱ ȭǷȄǢȄȀ ǢȋǼ, ʏȄ̑ǷǺɝȄǼ, ȭǩǵȄȋǼǬǼ ǞǸǔ ȀǔʆǺǰ ǽȄǘǵͼȅǽ ȅǵǼȄǶȋǳ ǢȄǩ ǢȋǼ ǱȄ 

ȅǵȅ́Ǳ ǢȋǼǑǞǘ ΚǱ, ϖǻȂǔȅʆȓ ֧ǼʹȄ ϤǱȆǱ ǶȄǠȓȄǼ ȅʈȋǮǼ ֕ȁǱ ǖǔǾͼȅǽ ȀȄǺȄϢ ǸȄǴȄ ȭǲȋǢ ȭǹȋǦ ȭǻȋǱ ǶȄȋǼǑ 
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ȭȀǽǷ ȭǧǢ (Self -Check)-ș.șț 

 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. ȅǼȋǽ ֚ǽǱ ȭǢȄǵ ǴǼȋǵǼ ȅǮǹȄǘȀ? 

(Ǣ) ςԎ ȭǺǢȄȅǵǢʅȄǽ ֧ǘǧ 

(ǣ) ǘȋǽȋʭȄϥȄǤȋǵʨǢ ֧ǘǧ ǸȄ ȭʙȄȋǬǢʨǹ ȅǮǹȄǘȀ 

(Ǥ) ȭȀȅǺǢ̃ȄʮǼ ǮȄȋǻȂȄǮ 

 

Ț. ȅǼȋǽǼ ȭǢȄǵ ǖǔȋǾ ȅǸԋʅִ ȀǼǸǼȄȁ ǢǼȋǽ ǖ͛ȄȓȆ ӨνǢ ȮǱȅǼ ȁȓ? 

(Ǣ) Ǣ̀Ȅʮ ǶȋǻȂ̀ 

(ǣ) ǢȋǻȂǽ (Coil ) 

(Ǥ) ǗȋǺɝǧȄǼ 

 

ț. ȅǼȋǽǼ 'NC' (Normally Closed ) Ǣ̀Ȅʮ ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

(Ǣ) ϖȄǹȄȅǸǢ ǖǸ͛Ȅȓ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǲȄȋǢ 

(ǣ) ϖȄǹȄȅǸǢ ǖǸ͛Ȅȓ ȀǔȋǻȄǤ ȭǳǠȓȄ ǲȄȋǢ 

(Ǥ) ǢȋǻȂǽ ԚȋǮȂ ȭǤȋǨ 

 

Ȝ. ǶȄǠȓȄǼ ȅʈȋǮ Δʨ ȀǵȄʱ ǢȋǼ ȀȄȅǢɝǬ ȭʛǢȄǼȋǢ ȅʏǶ ȅȀǤϢȄǽ ǶȄǭȄȓ ȭǢȄǵʨ? 

(Ǣ) ʏȄ̑ǷǺɝȄǼ 

(ǣ) ȭʙȄȋǬǢʨǹ ȅǼȋǽ 

(Ǥ) ǢʅȄǶȄȅȀǬǼ 

 

ȝ. ȅǼȋǽǼ ǗȋǺɝǧȄǼȋǢ ǱȄǼ ǗȋǤǼ ǖǸ͛Ȅȓ ȅǷȅǼȋǻȂ Ǘȋǵ ȭǢȄǵʨ? 

(Ǣ) ȅ͝ǔ (spring ) 

(ǣ) ǗȓǼǵ ȭǢȄǼ 

(Ǥ) ǢȋǻȂǽ 

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.șț 

 

(ǣ) ǘȋǽȋʭȄϥȄǤȋǵʨǢ ֧ǘǧ ǸȄ ȭʙȄȋǬǢʨǹ ȅǮǹȄǘȀ Ț. (ǣ) ǢȋǻȂǽ (Coil ) ț. (ǣ) ϖȄǹȄȅǸǢ ǖǸ͛Ȅȓ ȀǔȋǻȄǤ ȭǳǠȓȄ 

ǲȄȋǢ Ȝ. (ǣ) ȭʙȄȋǬǢʨǹ ȅǼȋǽ ȝ. (Ǣ) ȅ͝ǔ (spring ) 

 

ǩǸ ȅǾǬ (Task -Sheet ) - ș.șț 

ǩȋǸǼ ǵȄǺ: ȅǼȋǽ (Relay) ȅǧȅͥǱǢǼǰ, ȅǶǵ ȅǸϢȄȀ ǾǵȄɦǢǼǰ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́ȄǑ 

ǚȋ˶ϩ: 

ȅǼȋǽǼ ȅǸȅǹ̏ ǖǔǾ (Coil, NO, NC, COM ȅǶǵ) ȅǧȅͥǱ ǢǼȄǑ 

ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȅǼȋǽǼ ǢȋǻȂǽ ǞǸǔ Ǣ̀Ȅʮ ǶȋǻȂ̀ͼȋǽȄ ǶǼȆʹȄ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ:  

1. ǞǢʨ ȝ-ȅǶǵ ǸȄ Ƞ-ȅǶǵ ȅǼȋǽ (ȭǻǺǵ: 12V DC Relay ) Ǒ  
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2. ȅǮȅǩǬȄǽ/ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼǑ  

3. ȅǮȅȀ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǸȄ ϤȄǬȄȅǼ (ȅǼȋǽǼ ȭǹȄȋ̵ǩ ȭǼʨǔ ǖԑǻȄȓȆ) Ǒ  

4. ǢȄȋǵȅʮǔ ǠϦȂȄǼǑ 

 

ǢȄȋǩǼ ǴȄǶ:  

 

1. ȅǶǵ ǾǵȄʱǢǼǰ: ȅǼȋǽǼ ǤȄȋǻȂ ǲȄǢȄ ǮȄȓȄʈȄǺ ȭǳȋǣ ǢȋǻȂǽ ȅǶǵ, ǢǺǵ (COM ) ȅǶǵ, ǵǼǺȄȅǽ ǠȋǶǵ (NO ) ǞǸǔ 

ǵǼǺȄȅǽ ȭʴȄǩǮ (NC ) ȅǶǵ ǾǵȄʱ ǢξǵǑ  

2. ǢȋǻȂǽ ǶǼȆʹȄ: ǺȄȅ̵ȅǺǬȄǼȋǢ ǠȁǺ (Ƶ) ȭǺȄȋǮ ȭȀǬ ǢȋǼ ǢȋǻȂǽ ȅǶǵ ԋʨȋǱ ǴξǵǑ ǻȅǳ ȅǺǬȄȋǼ ȅǵȅǳɝ͊ ȅǢӫ 

ȭǼȅǩ͗ʅȄ̑ (ȭǻǺǵ- ȜȘȘ-șȘȘȘ ǠȁǺ) ȭǳǣȄȓ, ǱȋǸ ǢȋǻȂǽʨ ǹȄȋǽȄǑ  

3. Ǣ̀Ȅʮ Ǣȅ̀ȅǵǚʨ ǶǼȆʹȄ: - ǶȄǠȓȄǼ ǖǷ ǖǸ͛Ȅȓ COM ǞǸǔ NC ȅǶȋǵǼ Ǻȋϡ Ǣȅ̀ȅǵǚʨ (Beep ) ǲȄǢȄ ǚȅǧǱǑ 

4. Power ǖǷ ǖǸ͛Ȅȓ COM ǞǸǔ NO ȅǶȋǵǼ Ǻȋϡ ȭǢȄȋǵȄ Ǣȅ̀ȅǵǚʨ ǲȄǢȄ ǚȅǧǱ ǵȓǑ  

5. ǖǶȄȋǼǾǵȄǽ ȭǬ͗: ȅǼȋǽǼ ǢȋǻȂȋǽ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǳǵǑ ǞǢʨ 'ȅʴǢ' Ǿ  ̞ȭǾȄǵȄ ǻȄȋǸǑ Ǟǣǵ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋǻȂ ǶǼȆʹȄ 

Ǣξǵ-COM ȅǶǵʨ NC ȭǲȋǢ ȅǸȅˏ̏ ȁȋǻȂ NO ȅǶȋǵǼ ȀȄȋǲ ֜  ɦȁȋǻȂȋǨ ȅǢ ǵȄǑ  

6. ǷǽȄǷǽ ȅǵȋǧǼ ǨȋǢ ȅǽӝǵǑ 

 

ȀǱǢɝǱȄ: 

 

¶ ȅǼȋǽǼ ǢȋǻȂǽ ȭǹȄȋ̵ǩ (AC ǸȄ DC) ǻȄǧȄǘ ǵȄ ǢȋǼ ǶȄǠȓȄǼ ȭǳȋǸǵ ǵȄǑ 

¶ ǺȄȅ̵ȅǺǬȄȋǼǼ ǵǸ ȀʪǢ ȭǼȋ˙ (Ohm /Continuity ) ǗȋǨ ȅǢ ǵȄ ȅǵȅ́Ǳ ȭȁȄǵǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ ș.șȜ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ʏȄ̑ǷǼǺȄǼ) 

ȅǾǣǵǷǽ-ș.șȜ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ʏȄ̑ǷǼǺȄǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ʏȄ̑ǷǼǺȄǼ ȅǧȅͥǱ ǢǼǵ 

2. ʏȄ̑ǷǼǺȄȋǼǼ ǢȄǻɝʙǰȄǽȆ (Working Principle ) 

3. ʏȄ̑ǷǼǺȄȋǼǼ ʙǢȄǼȋǹǳ  

 

ʏȄ̑ǷǼǺȄǼ ȅǧȅͥǱ ǢǼǵ 

ʏȄ̑ǷǼǺȄǼ ȁȋǽȄ ǞǢʨ ȅ͛Ǽ ȮǸԋʅȅǱǢ ǻ,̆ ǻȄ ǱȅȑִȋǧȐνǢ ǗȋǸǾ (electromagnetic induction ) ǵȆȅǱ ϤǸȁȄǼ 

ǢȋǼ ȮǸԋʅȅǱǢ ǾȅʱȋǢ ǞǢʨ ǸǱɝǵȆ (circuit ) ȭǲȋǢ ǖϢ ǞǢʨ ǸǱɝǵȆȋǱ ʏȄ̑ǷȄǼ ǢȋǼ, ȀȄǴȄǼǰǱ ȭǹȄȋ̵ǩ ǞǸǔ 

ǢȄȋǼȋ̀Ǽ ǺȄǵ ǶȅǼǸǱɝǵ ǢǼȄǼ ǩϢ ʏȄ̑ǷǼǺȄǼ ϤǸȁȄǼ ȁȓǑ 

 

ʏȄ̑ǷǼǺȄȋǼǼ ֚ǽ ǖǔǾȀ֚ȁǕ ʏȄ̑ǷǼǺȄȋǼ ʙǴȄǵǱ ԋʨ ǖǔǾ ǲȄȋǢǑ ǻǲȄ- 

 

֚ǽ ȭǢȄǼ (Core ): Ǟʨ ǵǼǺ ȭǽȄȁȄǼ ǶȄǱ ȅǳȋȓ ȮǱȅǼ ǞǢʨ Ǹ ˸ȭǧȐνǢ Ƕǲ, ǻȄ ԋʨ ǢȋȓȋǽǼ Ǻȋϡ ȭǧȐνǢ ̛Ȅʺ 

(magnetic flux ) ǶȅǼǸȁȋǵ ȀȄȁȄϦ ǢȋǼǑ 
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Ǣȋȓǽ ǸȄ ǠȓȄǘȅ̃ǔ (Coil/Winding ): ʏȄ̑ǷǼǺȄȋǼ ԋʨ Ǣȋȓǽ ǸȄ ǠȓȄǘȅ̃ǔ ǲȄȋǢǑ ȭǻ Ǣȋȓȋǽ ǘǵԚǬ ȭǹȄȋ̵ǩ ʙȋȓȄǤ 

ǢǼȄ ȁȓ ǱȄȋǢ ʙȄǘǺȄȅǼ ǠȓȄǘȅ̃ǔ (Primary Winding ) ǸȋǽǑ ǗǸȄǼ ȭǻ Ǣȋȓǽ ȭǲȋǢ ǗǚǬԚǬ ȭǹȄȋ̵ǩ ǶȄǠȓȄ ǻȄȓ 

ǱȄȋǢ ȭȀȋǢ̃ȄȅǼ ǠȓȄǘȅ̃ǔ (ǪǸǶȑȁǷǴִ ǮǼȁǷǼȁǺ) ǸȋǽǑ 

 

ʏȄ̑ǷǼǺȄȋǼǼ ǢȄǻɝʙǰȄǽȆ (Working Principle ) 

 

ʏȄ̑ǷǼǺȄȋǼǼ ǢȄǻɝʙǰȄǽȆ ǷʅȄǼȄȋǮǼ ǱȅȑִȋǧȐνǢ ǗȋǸȋǾǼ ֨ȋʔǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ Ǥȋȑ ǚȋǭȋǨǑ ǞǼ ǢȄǻɝʙǰȄǽȆ ȅǵȋǧ 

ϤȄϚȄ ǢǼȄ ȁȋǽȄ- 

 

ǞȅȀ ȭǹȄȋ̵ǩ ʙȋȓȄǤ: ǻǣǵ ʙȄǘǺȄȅǼ Ǣȋȓȋǽ ǞǢʨ ǶȅǼǸǱɝǵǾȆǽ ǸȄ ǞȅȀ ȭǹȄȋ̵ǩ ʙȋȓȄǤ ǢǼȄ ȁȓ, Ǳǣǵ ǞǼ Ǻϡ ȅǳȋȓ 

ǞǢʨ ǶȅǼǸǱɝǵǾȆǽ Ǳȅȑִ ʙǸȄȁ (alternating current ) ʙǸȄȅȁǱ ȁȓǑ 

 

ȭǧȐνǢ ̛Ȅʺ ȮǱȅǼ: Ǟǘ ǶȅǼǸǱɝǵǾȆǽ Ǳȅȑִ ʙǸȄȁ ֚ǽ ȭǢȄȋǼ ǞǢʨ ǶȅǼǸǱɝǵǾȆǽ ȭǧȐνǢ ȭʹʔ ǸȄ ȭǧȐνǢ ̛Ȅʺ ȮǱȅǼ ǢȋǼǑ 

 

ǗȅǸ͊ ȭǹȄȋ̵ǩ ֩ȅ͊Ǖ ǷʅȄǼȄȋǮǼ ֨ʔ ǖԑǻȄȓȆ, ǻǣǵ ǞǢʨ ǶȅǼǸǱɝǵǾȆǽ ȭǧȐνǢ ̛Ȅʺ ȭǢȄȋǵȄ ǶȅǼǸȄȁǢ (conductor , 

ȭǻǺǵ ȭȀȋǢ̃ȄȅǼ Ǣȋȓǽ) ȭǢ ȭǨǳ ǢȋǼ, Ǳǣǵ ȭȀǘ ǶȅǼǸȄȁȋǢ ǞǢʨ ǱȅȑˌȄǽǢ Ǿȅʱ (electromotive force ǸȄ 

EMF ) ǸȄ ȭǹȄȋ̵ǩ ǗȅǸ͊ ȁȓǑ 

 

Ǿȅʱ οǶȄ̇Ǽ: Ǟǘ ǗȅǸ͊ ȭǹȄȋ̵ȋǩǼ Ƿȋǽ ȭȀȋǢ̃ȄȅǼ Ǣȋȓǽ ȭǲȋǢ ǗǚǬԚǬ ǶȄǠȓȄ ǻȄȓǑ ǞǹȄȋǸ ȮǸԋʅȅǱǢ Ǿȅʱ ǞǢ 

Ǣȋȓǽ ȭǲȋǢ ǖϢ Ǣȋȓȋǽ ͛ȄǵȄ҅ȅǼǱ ȁȓǑ 

 

ȭǹȄȋ̵ǩ ǶȅǼǸǱɝǵ: ʏȄ̑ǷǼǺȄǼ ȭǹȄȋ̵ǩ ǸȄȑȄȋǱ ǸȄ ǢǺȄȋǱ ǶȄȋǼ, ǻȄ ʙȄǘǺȄȅǼ ǞǸǔ ȭȀȋǢ̃ȄȅǼ ǢȋȓȋǽǼ ϣсǧ ȀǔϚȄǼ 

(number of turns ) ǖԑǶȄȋǱǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼǑ 

 

ʏȄ̑ǷǼǺȄȋǼǼ ʙǢȄǼȋǹǳ  

 

ȀȄǴȄǼǰǱ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǺȄǵ ǶȅǼǸǱɝǵ ǢǼȄǼ ǩϢ ʏȄ̑ǷǼǺȄǼ ԋǘ ʙǢȄǼǑ ǻǲȄ- 

 

1. ȭ͗Ƕ-ǗǶ ʏȄ̑ǷǼǺȄǼ (Step -up Transformer ) 

2. ȭ͗Ƕ-ǮȄǚǵ ʏȄ̑ǷǼǺȄǼ (Step -down Transformer ) 
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ȭ͗Ƕ-ǗǶ ʏȄ̑ǷǼǺȄǼ: ǘǵԚǬ ȭǹȄȋ̵ǩȋǢ ǗǚǬԚǬ ȭǹȄȋ̵ȋǩ οǶȄ̇ȅǼǱ ǢȋǼ, ǖǲɝȄִ ȭǹȄȋ̵ǩ ֕ȅ˸ ǢȋǼǑ ȭȀȋǢ̃ȄȅǼ 

Ǣȋȓȋǽ ϣсȋǧǼ ȀǔϚȄ ʙȄǘǺȄȅǼ ǢȋȓȋǽǼ ȭǧȋȓ ȭǸȅǾ ǲȄȋǢǑ ǞǼ Ƿȋǽ ȭǹȄȋ̵ǩ ǸȄȋȑ, ȅǢβ ǢȄȋǼ̀ ǢȋǺ ǻȄȓǑ Ǟǘ 

ʏȄ̑ǷǼǺȄǼ ϤǸȁȄǼ ǢȋǼ ȅǸԋʅִ ǚִǶȄǳǵ ȭǢ̊ ȭǲȋǢ ԌȋǼ ȅǸԋʅִ ǶȄǭȄȋǵȄǼ ǩϢ ȭǹȄȋ̵ǩ ǖȋǵǢ ǸȄȑȄȋǵȄ ȁȓ, ǻȄ ǳȆǥɝ 

ԌǼȋΖ ȅǸԋʅִ Ȁ˗Ȅǽȋǵ ȀȄȁȄϦ ǢȋǼǑ 

 

ȭ͗Ƕ-ǮȄǚǵ ʏȄ̑ǷǼǺȄǼ: ǘǵԚǬ ȭǹȄȋ̵ǩȋǢ ǗǚǬԚǬ ȭǹȄȋ̵ȋǩ οǶȄ̇ȅǼǱ ǢȋǼ, ǖǲɝȄִ ȭǹȄȋ̵ǩ ʣȄȀ ǢȋǼǑ ȭȀȋǢ̃ȄȅǼ 

Ǣȋȓȋǽ ϣсȋǧǼ ȀǔϚȄ ʙȄǘǺȄȅǼ ǢȋȓȋǽǼ ȭǧȋȓ ǢǺ ǲȄȋǢǑ ǞǼ Ƿȋǽ ȭǹȄȋ̵ǩ ǢȋǺ, ȅǢβ ǢȄȋǼ̀ ȭǸȋȑ ǻȄȓǑ Ǟǘ 

ʏȄ̑ǷǼǺȄǼ ϤǸȁȄǼ ǢȋǼ ȅǸԋʅִ ȀǼǸǼȄȁ ȭǢ̊ ȭǲȋǢ ǸȄȀȄ ǸȄȅȑ ǸȄ ȅǾȋ̼ ȅǸԋʅִ ǗȀȄǼ ȀǺȓ ȭǹȄȋ̵ǩ ǢǺȄȋǱ ϤǸϘǱ 

ȁȓ, ǻȄȋǱ ǱȄ ϤǸȁȄȋǼǼ ǩϢ ȅǵǼȄǶǳ ȁȓǑ 

 

ʏȄ̑ǷǼǺȄȋǼǼ ʙȄǘǺȄȅǼ ǞǸǔ ȭȀȋǢ̃ȄȅǼ ǚǘȅ̃ǔͼȅǽ ȅǧȅͥǱ ǢǼȄ: 

ʏȄ̑ǷǼǺȄȋǼǼ ʙȄǘǺȄȅǼ ǚǘȅ̃ǔ ȁȋǽȄ ȭȀʨ ǻȄ ǞȅȀ ǚִȀ ȭǲȋǢ Ǿȅʱ ʈȁǰ ǢȋǼ ǞǸǔ ȭȀȋǢ̃ȄȅǼ ǚǘȅ̃ǔ ȁȋǽȄ ȭǻʨ οǶȄ̇ȅǼǱ 

Ǿȅʱ ȭǽȄȋǮ ȀǼǸǼȄȁ ǢȋǼ; ǞȋǳǼ ȅǧȅͥǱ ǢǼȄǼ ǩϢ ȭǹȄȋ̵ǩ ʙȋȓȄǤ ǢȋǼ ǸȄ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ȭǼȄǴ (Resistance ) 

ȭǺȋǶ ȭǳǣȄ ǻȄȓ, ȭǻǣȄȋǵ ʙȄǘǺȄȅǼ ȀȄǴȄǼǰǱ ȭǸȅǾ ǬȄǵɝ Ǡ ȭǸȅǾ ȭǼȄȋǴǼ ȁȓ, ȅǢβ ǵԅǵ ʏȄ̑ǷǺɝȄȋǼ ȀȄǴȄǼǰǱ ȅǧȅͥǱ ǢǼȄ 

ǲȄȋǢ (ȭǻǺǵ, ǽȄǽ ǱȄǼ ʙȄǘǺȄȅǼ ȁȋǱ ǶȄȋǼ, ǱȋǸ ȀǸȀǺȓ ǵȓ) Ǒ 

 

ȭǻ ǚǘȅ̃ǔȋȓ ǞȅȀ ȭǹȄȋ̵ǩ (ǚִȀ) ȀǔȋǻȄǤ ǢǼȄ ȁȓ, ȭȀʨǘ ʙȄǘǺȄȅǼ ǚǘȅ̃ǔǑ ǗǸȄǼ ȭǻ ǚǘȅ̃ǔ ȭǲȋǢ ȭǽȄǮ ȀǔȋǻȄǤ ǢǼȄ 

ȁȓ ǞǸǔ ȭǹȄȋ̵ǩ (ǗǚǬԚǬ) ǶȄǠȓȄ ǻȄȓ, ȭȀʨ ȭȀȋǢ̃ȄȅǼ ǚǘȅ̃ǔǑ ȭ͗Ƕ-ǮȄǚǵ ʏȄ̑ǷǼǺȄȋǼǼ ʙȄǘǺȄȅǼ ǚǘȅ̃ǔȋȓ ǬȄȋǵɝǼ 

ȀǔϚȄ ȭǸȅǾ ǲȄȋǢ, ǱȄǘ ǞǼ ȭǼȄǴ ȭȀȋǢ̃ȄȅǼ ǚǘȅ̃ǔȋȓǼ ȭǧȋȓ ȭǸȅǾ ȁȋǸ; ǖǲȄִ ȭǻ ǢȋȓȋǽǼ ȭǼȄǴ ȭǸȅǾ, ȭȀʨ ʙȄǘǺȄȅǼ 

ǚǘȅ̃ǔǑ ǗǸȄǼ ȭ͗Ƕ-ǗǶ ʏȄ̑ǷǼǺȄȋǼǼ ʙȄǘǺȄȅǼ ǚǘȅ̃ǔȋȓ ǬȄǵɝ ǢǺ ǲȄȋǢ ǞǸǔ ȭǼȄǴǠ ǢǺ ȁȓ, ǱȄǘ ȭǸȅǾ ȭǼȄȋǴǼ 

Ǣȋȓǽʨ ȭȀȋǢ̃ȄȅǼ ȁȋǸǑ Ǟǘ ȭǼȄǴ ǺȄȅǼǺȄȋǶǼ ǩϢ ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ ǵԅǵ ǸȄ ǹȄȋǽȄ ǺȄȋǵǼ ʏȄ̑ǷǺɝȄȋǼ 

ʙȄǘǺȄȅǼ ǞǸǔ ȭȀȋǢ̃ȄȅǼ ǚǘȅ̃ǔ ȀȄǴȄǼǰǱ ȅǧȅͥǱ ǢǼȄ ǲȄȋǢ, ȭǻǺǵ- ǬȄȅǺɝǵȄǽ ǸȄ ǱȄȋǼǼ ǼǦ ȅǳȋȓǑ ǖȋǵǢ ȭʹȋʔ, ǽȄǽ 

ǱȄǼ ʙȄǘǺȄȅǼ ȁȋǱ ǶȄȋǼ, ȅǢβ Ǟʨ ԚȋǼȄȋǵȄ ʏȄ̑ǷǺɝȄȋǼ ʏȄ̑ǷǺɝȄȋǼ ʙȋǻȄǩʅ ǵȓǑ 

 

ǞǢʨ ǗǳǾɝ ʏȄ̑ǷǼǺȄȋǼǼ ǩϢ (ȭǻǣȄȋǵ ȭǢȄȋǵȄ ǾȅʱǼ ǖǶǧȓ ȁȓ ǵȄ), ֙ Ϛ ʹ̃ǽȆ (primary winding ) Ǡ ȭǤȐǰ 

ʹ̃ǽȆ (secondary winding ) Ǻȋϡ ȅǵ̦ȅǽȅǣǱ Ȁ̩ Ǣɝ ȅǸϠǺȄǵ: 

 

Ǟǘ Ȁ̩ Ǣɝ ȭǲȋǢ ȭǸȄǪȄ ǻȄȓ ȭǻ, ȭǹȄȋ̵ǩ ǞǸǔ ǶȄǢ ȀǔϚȄ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȀǼȄȀȅǼ ȀǺȄԑǶȄȅǱǢ, ȅǢβ ǢȄȋǼȋ̀Ǽ 

ȀȄȋǲ Ϥ͚ȄԑǶȄȅǱǢǑ 

 

ȀǺϬȄ-ș: ǞǢʨ ǗǳǾɝ ȭ͗Ƕ-ǮȄǚǵ ʏȄ̑ǷǼǺȄȋǼǼ ֙Ϛ ʹ̃ǽȆȋǱ ȚȚȘ ȭǹȄ̵ ǘǵԚǬ ȭǹȄȋ̵ǩ ȭǳǠȓȄ ȁȋǽȄǑ ֙Ϛ ʹ̃ǽȆǼ 

ǶȄǢ ȀǔϚȄ (Np) ȞȘȘ ǞǸǔ ȭǤȐǰ ʹ̃ǽȆǼ ǶȄǢ ȀǔϚȄ (Ns) țȘǑ ȭǤȐǰ ʹ̃ǽȆȋǱ ǗȅǸ͊ ȭǹȄȋ̵ǩ (Vs) ǢǱ ȁȋǸ?  

ȀǺȄǴȄǵ: 

 

֧ǱǼȄǔ, ȭǤȐǰ ʹ ̃ǽȆȋǱ ǗȅǸ͊ ȭǹȄȋ̵ȋǩǼ ǶȅǼǺȄǰ ȁȋǸ șș ȭǹȄ̵Ǒ ȭǻȋȁԅ ȭǤȐǰ ȭǹȄȋ̵ǩ ֙ Ϛ ȭǹȄȋ̵ȋǩǼ ȭǧȋȓ ǢǺ, Ǟʨ 

ǞǢʨ ȭ͗Ƕ-ǮȄǚǵ ʏȄ̑ǷǼǺȄǼǑ 

 

ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ȋǩǼ ǺȄʔȄ ֕ȅ˸ ǸȄ ʣȄȀ ǢǼȄǼ ǩϢ ʏȄ̑ǷǼǺȄȋǼǼ ϤǸȁȄǼ: 

 

ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǸȄȑȄȋǵȄ (ȭ͗Ƕ-ǗǶ) ǸȄ ǢǺȄȋǵȄǼ (ȭ͗Ƕ-ǮȄǚǵ) ǩϢ ʏȄ̑ǷǼǺȄǼ ǖǶȅǼȁȄǻɝǑ ȭ͗Ƕ-ǗǶ 

ʏȄ̑ǷǼǺȄǼ ȅǸԋʅִ ǚִǶȄǳǵ ȭǢ̊ ȭǲȋǢ ǳȆǥɝ ԌǼȋΖ ȅǸԋʅִ ǶȅǼǸȁȋǵ ȭǹȄȋ̵ǩ ǸȄȅȑȋȓ ʹȓ ǢǺȄȓ, ǗǼ ȭ͗Ƕ-ǮȄǚǵ 
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ʏȄ̑ǷǼǺȄǼ ʈȄȁȋǢǼ ǢȄȋǨ ȭǶȐǓǨȄȋǵȄǼ ǗȋǤ ȭǹȄȋ̵ǩ ǢȅǺȋȓ ϤǸȁȄȋǼǼ ǚǶȋǻȄǤȆ Ǡ ȅǵǼȄǶǳ ǢȋǼ, ǻȄ ǘȋǽȋʭȄϥȄǤȋǵʨǢ 

ǘ̃ȄǢǾǵ ǵȆȅǱǼ ǚǶǼ ǢȄǩ ǢȋǼǑ 

 

¶ ȭǹȄȋ̵ǩ ֕ȅ˸ Step -Up Transformer ǞǼ ϤǸȁȄǼ: ǶȄǠȓȄǼ ̘ʅȄȋ̀ ȅǸԋʅִ ǚִǶȄǳȋǵǼ ǶǼ, ʏȄ̑ȅǺǾǵ 

ǽȄǘȋǵǼ ǺȄϡȋǺ 

¶ ԌǼǸǱͫ ͛ Ȅȋǵ ȅǸԋʅִ ǶȄǭȄȋǱ ȭǹȄȋ̵ǩ ǖȋǵǢ ǸȄȑȄȋǵȄ ȁȓǑ ǢȄǼǰ ǚ  ̩ȭǹȄȋ̵ȋǩ ȅǸԋʅִ ǶȄǭȄȋǽ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄǰ 

ǢȋǺ ǻȄȓ, Ƿȋǽ ǱȄȋǼǼ Ǻȋϡ ǱȄȋǶǼ ǢȄǼȋǰ ǾȅʱǼ ǖǶǧȓ (ǢǶȄǼ ǽȀ) ǖȋǵǢ ǢȋǺ ǞǸǔ ȅǸԋʅִ ȀȄʠȓ ȁȓǑ 

¶ ȭǹȄȋ̵ǩ ʣȄȀ Step -Down Transformer ǞǼ ϤǸȁȄǼ: ȀȄǸȋ͗Ǿǵ ȭǲȋǢ ǸȄȅȑ ǸȄ ȅǾ̼ ǢȄǼǣȄǵȄȓ ȅǸԋʅִ 

ȭǶȐǓǨȄȋǵȄǼ ǗȋǤ 

 

ȭǹȄȋ̵ǩ ǖȋǵǢ ǢǺȄȋǵȄ ȁȓǑ ǢȄǼǰ ǗǺȄȋǳǼ Ȯǳǵȅ̋ǵ ϤǸȁȄǻɝ ǻ̆ǶȄȅǱͼȋǽȄ ǚ  ̩ȭǹȄȋ̵ȋǩ ǧǽȋǱ ǶȄȋǼ ǵȄ, ǱȄǘ 

ʏȄ̑ǷǼǺȄǼ ȭǹȄȋ̵ǩȋǢ ȅǵǼȄǶǳ Ǡ ϤǸȁȄǼ ǚǶȋǻȄǤȆ ǺȄȋǵ ǵȄȅǺȋȓ Ǘȋǵ (ȭǻǺǵ, ȚȜȘ ȭǹȄ̵) Ǒ 

 

ȭȀǽǷ ȭǧǢ (Self -Check) -ș.șȜ 

 

1. ʏȄ̑ǷǼǺȄȋǼǼ ʙǴȄǵ Ǣȓʨ ǖǔǾ Ǡ ȅǢ ȅǢ? 

2. ʏȄ̑ǷǼǺȄȋǼǼ ǢȄǻɝʆǺ Ȁ֚ȁ ȅǽǣǑ 

3. ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǺȄǵ ǶȅǼǸǱɝǵ ǢǼȄǼ ǩϢ ʏȄ̑ǷǼǺȄǼ ǢǱ ʙǢȄǼ Ǡ ȅǢ ȅǢ? 

4. ȅǸԋʅִ ǚִǶȄǳǵ ȭǢ̊ ȭǲȋǢ ǳȆǥɝ ԌǼȋΖ ȅǸԋʅִ ǶȅǼǸȁȋǵ - 

5. ȀȄǸȋ͗Ǿǵ ȭǲȋǢ ǸȄȅȑ ǸȄ ȅǾ̼ ǢȄǼǣȄǵȄȓ ȅǸԋʅִ ȭǶȐǓǨȄȋǵȄǼ ǗȋǤ ȭǹȄȋ̵ǩ ǖȋǵǢ ǢȅǺȋȓ ȭǳȓ- 

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.șȜ 

 

șǑ ǚ˭Ǽ: ʏȄ̑ǷǼǺȄȋǼǼ ʙǴȄǵ Țʨ ǖǔǾǑ ǻǲȄ- ȭǢȄǼ ǞǸǔ ǢȋȓǽǑ 

ȚǑ ǚ˭Ǽ: ʏȄ̑ǷǼǺȄȋǼǼ ǢȄǻɝʆǺ Ȁ֚ȁ- 

¶ ǞȅȀ ȭǹȄȋ̵ǩ ʙȋȓȄȋǤ 

¶ ȭǧȐνǢ ̛Ȅʺ ȮǱȅǼȋǱ 

¶ ǗȅǸ͊ ȭǹȄȋ̵ǩ ֩ȅ͊ ǢȋǼ 

¶ Ǿȅʱ οǶȄ̇Ǽ ǢȋǼ 

¶ ȭǹȄȋ̵ǩ ǶȅǼǸǱɝǵ ǢȋǼ 

 

țǑ ǚ˭Ǽ: ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǺȄǵ ǶȅǼǸǱɝǵ ǢǼȄǼ ǩϢ ʏȄ̑ǷǼǺȄǼ ԋǘ ʙǢȄǼǑ ǻǲȄ- 

¶ ȭ͗Ƕ-ǗǶ ʏȄ̑ǷǼǺȄǼ (Step -up Transformer ) 

¶ ȭ͗Ƕ-ǮȄǚǵ ʏȄ̑ǷǼǺȄǼ (Step -down Transformer ) 

ȜǑ ǚ˭Ǽ: Ǥ) ȭ͗Ƕ ǗǶ ʏȄ̑ǷǼǺȄǼ 

ȝǑ ǚ˭Ǽ: ǥ) ȭ͗Ƕ ǮȄǚǵ ʏȄ̑ǷǼǺȄǼ 
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ǩǸ ȅǾǬ (Task -Sheet)-ș.șȜ 

ǩȋǸǼ ǵȄǺ (Task Name ): ǬȄ̑ǷǼǺȄȋǼǼ ȅǸȅǹ̏ ǬȄȋǺɝǼ ǺȄǵ ǸȄȅȁǼ ǢǼȄ ǞǸǔ ǬȄ̑ǷǼǺȄȋǼǼ ǴǼǵ ȀǵȄʱ ǢǼǰǑ 

 

ȅǵȋǳɝǾǵȄǸǽȆ (Instructions ): 

 

1. Ǟǘ ȭǮȋǺȄȋǵ͖Ǿǵʨ ǬȄ̑ǷǼǺȄȋǼǼ ȅǸȅǹ̏ ǬȄȋǺɝǼ ǺȄǵ ǸȄȅȁǼ ǢǼȄ ǞǸǔ ǬȄ̑ǷǼǺȄȋǼǼ ǴǼǵ ȀǵȄʱ ǢǼȋǱ ȁȋǸǑ 

2. ǘȁȄ ǞǢ ǸȄ ǞǢȄȅǳǢ ǘǚȅǵȋǬǼ ǶȄǼǷǼϥȄ̑ ʆȄǘȋǬȅǼȓȄǼ ȅǹȅ˭ȋǱ ȮǱȅǼǑ 

3. Ǟǘ ֙ϨȄȓǵ ǢȄǻɝʆǺʨ ǗǶǵȄǼ ȭǺȐȅǽǢ ǳʹǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȋǸǑ 

4. ȅǼȋȀɝȄȀͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁǠȓȄǼ ǩϢ ǗǶǵȄȋǢ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

 

ʙȅʆȓȄ (Procedure ): 

 

1. ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ʙȋȓȄǩǵȆȓ ϤȄȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ ϤǸȁȄǼ Ǡ ǶǻɝȋǸ́ǰ ǢξǵǑ 

2. ȀǼǸǼȄȁӜǱ ȭ͟ȅȀȅǷȋǢǾǵ ǱϟǶǮȂȇǵǑ 

3. ǢȄǩʨ ȀҪǵɝ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ȀǢǽ ǚǶǢǼǵ Ȁǔʈȁ ǢξǵǑ 

4. ȅǵǴɝȄȅǼǱ ȀǺȋȓǼ Ǻȋϡ ǢȄǩʨ ȀҪǵɝ ǢξǵǑ 

5. ȀǸɝǳȄ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ ȀǔʆȄ̇ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧ֟ǵǑ 

 

ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ (Job Specification Information ): 

 

1. ʙȋȓȄǩǵȆȓ ǚǶǢǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

2. ʙȋȓȄǩǵȆȓ ǬȄ̑ǷǼǺȄǼ Ȁǔʈȁ ǢξǵǑ 

3. ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶǢ ǻ ̆ǶǻɝȋǸ́ǰ ǢξǵǑ 

4. ǨȅǸǼ ȀȄȋǲ ȅǺǽȋǼȋǣ ǱȄȋǳǼ ǢȄǩ ȅǵȋǧǼ ǨȋǢ ȅǽӝǵǑ 

 

ǠȓȄǢɝȅȀǬ: ǢȄȋǩǼ ȅǸǸǼǵ (Description ): 

ʆȅǺǢ 

ǵǔ 

ȭǼȅǩ͗ȋǼ ǨȅǸ 

 

ȅǧʔ ǞǸǔ ǤȄȅǵȅǱǢ ǬȄǺɝ ȭǲȋǢ 

ȀǺȄǴȄǵ ǢǼȋǱ ȁȋǸ ǞǸǔ ȭȀʨ ȅǢ 

ǴǼȋǵǼ ǬȄ̑ǷǼǺȄǼ ǱȄ ǚȋ̀ǣ ǢǼȋǱ 

ȁȋǸ 

Ǻ̇Ϥ 
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 ǞǢʨ ʏȄ̑ǷǼǺȄȋǼǼ ʙǘǺȄȅǼ ʹ̃ǽȆȋǱ țȘȘ ǶȄǢ 

ǞǸǔ țȘȘ ȭǹȄȋ̵ǩ ȭǳǠȓȄ ǗȋǨǑ ȭȀȋǢ̃ȄȅǼ 

ʹ̃ǽȆȋǱ ȞȘȘ ǶȄǢ ǲȄǢȋǽ, ȭȀȋǢ̃ȄȅǼ ȭǹȄȋ̵ǩ 

ǢǱ? 

  

 

 

ʙȋȓȄǩǵȆȓ ȅǼȋȀȄȀɝ (Resources required ): 

ȅǶȅǶǘ ӶǽȀ ǘʹǘǶȋǺ̀ ǺȄǽȄǺȄǽ 

ǞȋʙȄǵ, ǺȄ͔, ǤǤǽȀ, 

ˁȄǹȀ ǞǸǔ ȭȀǷʨ-  ֧

 

ȭǵȄȀ Ȅ̘ȓȄȀɝ 

 

ǺȄȅ̵ȅǺǬȄǼ 

 

ȭ͗Ƕ ǗǶ ʏȄ̑ǷǼǺȄǼ, 

ȭ͗Ƕ ǮȄǚǵ ʏȄ̑ǷǼǺȄǼ 

 

 

ǩǸ ǾȆǬ (Job Sheet)-ș.șȜ 

ǩȋǸǼ ǵȄǺ: ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ʏȄ̑ǷǼǺȄǼ ȭǬ͗Ǒ                                           

ȅǸȋǾǿ ȅǵȋǳɝǾǵȄ: ȀǸɝȋ́ȋʔ ȭǶǾȄǤǱ ȅǵǼȄǶ˭Ȅ Ǡ ϖȄ͛ʅȅǸȅǴ ǖԑȀǼǵ ǢǼȋǱ ȁȋǸǑ 

 

ǢȄȋǩǼ ǴȄǶ: 

 

1. Ǣǵʨȅǵǚʨ ȭǬ͗: Ǟʨ ʏȄ̑ǷǼǺȄȋǼǼ ǢȋȓǽͼȋǽȄ ȀǔȋǻȄǤ ǗȋǨ ȅǢ ǵȄ ǱȄ ȭǸȄǪȄǼ ǩϢ ǴȄǶȀ֚ȁ: 

2. ǺȄȅ̵ȅǺǬȄǼȋǢ ǼȄӝǵ (ȅǸǶ Ǿ  ̞ǗȀȋǸ ǻȅǳ ȀǔȋǻȄǤ ǲȄȋǢ) Ǒ 

3. ʙȄǘǺȄȅǼ ǢȋȓȋǽǼ ԋǘ ʙȄȋ̇ ȭʙȄǸ ȭǨсȓȄǵǑ 

4. ȭȀȋǢ̃ȄȅǼ ǢȋȓȋǽǼ ԋǘ ʙȄȋ̇ ȭʙȄǸ ȭǨсȓȄǵǑ 

 

ǷǽȄǷǽ ϤȄϚȄǕ 

 

1. ǻȅǳ ȅǸǶ Ǿ  ̞ǗȋȀ, ǱȄȁȋǽ Ǣȋȓǽ ǘ̀ʅȄʮ ǗȋǨ (ǹȄǦȄ ǸȄ ȭǣȄǽȄ ǵȄ) Ǒ 

2. ǻȅǳ ȭǢȄȋǵȄ Ǿ  ̞ǵȄ ǗȋȀ, ǱȄȁȋǽ Ǣȋȓǽ ǵ ͊ȁȋȓ ȭǤȋǨ Ǒ 

 

ȭǼȅǩ͗ʅȄ̑ ȭǬ͗: 

Ǟʨ ǢȋȓǽͼȋǽȄǼ ȭǼȅǩ͗ʅȄ̑ ǻȄǧȄǘȋȓǼ ǩϢ ǴȄǶȀ֚ȁǕ 

 

¶ ǺȄȅ̵ȅǺǬȄǼȋǢ ǦǻȀ (2) ȭǺȄȋǮ ǼȄӝǵǑ 

¶ ʙȄǘǺȄȅǼ ǢȋȓȋǽǼ ԋǘ ʙȄȋ̇ ȅǺǬȄǼ ȭʙȄǸ ȅǳǵǑ 

¶ ȭȀȋǢ̃ȄȅǼ ǢȋȓȋǽǼ ԋǘ ʙȄȋ̇ ǞǢǘǹȄȋǸ ǢǼȋǱ ȁȋǸǑ 
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ǷǽȄǷǽ ϤȄϚȄ: 

 

¶ ȀȄǴȄǼǰǱ ʙȄǘǺȄȅǼ ǢȋȓȋǽǼ ȭǼȅǩ͗ʅȄ̑ ȭȀȋǢ̃ȄȅǼǼ ȭǧȋȓ ȭǸȅǾ ȁȓ (ǢȄǼǰ Ǟʨ ȭǸȅǾ ǬȄǵɝȀ ǲȄȋǢ) Ǒ 

¶ ǻȅǳ ȭǼȅǩ͗ʅȄ̑ ǖȀȆǺ (ȘȘ) ȭǳǣȄȓ, ǱȄȁȋǽ Ǣȋȓǽ ȑȒǸȁ ȁȋȓ ȭǤȋǨǑ 

 

ǾǬɝ ȀȄȅǢɝǬ ȭǬ͗: Ǣȋȓǽ ǾǬɝ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ȭǸȄǪȄǼ ǩϢ ǴȄǶȀ֚ȁǕ 

 

1. ʙȄǘǺȄȅǼ ǞǸǔ ȭȀȋǢ̃ȄȅǼ ǢȋȓȋǽǼ Ǻȋϡ ȅǺǬȄǼ ȭʙȄǸ ȅǳǵ (ǞǢʨ ȭʙȄǸ ʙȄǘǺȄȅǼȋǱ, ǖϢʨ ȭȀȋǢ̃ȄȅǼȋǱ) Ǒ 

2. ǺȄȅ̵ȅǺǬȄǼȋǢ ǦǻȀ (2) ȭǺȄȋǮ ǼȄӝǵǑ 

 

ǷǽȄǷǽ ϤȄϚȄǕ 

 

1. ȅǼȅǮǔ ǻȅǳ ȘȘ ǸȄ ӝǸ ȭǸȅǾ ȁȓ, ǱȄȁȋǽ ǢȋȓǽͼȋǽȄ ǞȋǢ ǖǶȋǼǼ ȭǲȋǢ ǘ̑ȇȋǽȋǬǮ ǗȋǨ (ǻȄ ʪǢ) Ǒ 

2. ȅǼȅǮǔ ǻȅǳ Ș ǸȄ ӝǸ ǢǺ ȁȓ, ǱȄȁȋǽ ǾǬɝ ȀȄȅǢɝǬ ȁȋȓȋǨǑ 

3. ǗǚǬԚǬ ȭǹȄȋ̵ǩ ȭǬ͗:  

 

ǴȄǶȀ֚ȁ: 

 

1. Ǟǘ ȭǬ͗ʨ ȀȄǴȄǼǰǱ ǶȄǠȓȄǼ ǖǵ ǖǸ͛Ȅȓ ǢǼȄ ȁȓ, ȀǱǢɝ ǲȄǢȋǱ ȁȋǸǑ 

2. ʙȄǘǺȄȅǼȋǱ ȅǵȅǳɝ͊ ǘǵԚǬ ȭǹȄȋ̵ǩ ȅǳǵǑ 

3. ǺȄȅ̵ȅǺǬȄǼȋǢ ǖǙ ȭǹȄȋ̵ǩ ȭǺȄȋǮ ǼȄӝǵǑ 

4. ȭȀȋǢ̃ȄȅǼȋǱ ǗǚǬԚǬ ȭǹȄȋ̵ǩ ǺȄԚǵǑ 

 

ǷǽȄǷǽ ϤȄϚȄ: 

¶ ǻȅǳ ȀʪǢ ǖԑǶȄȋǱ ǗǚǬԚǬ ǶȄǠȓȄ ǻȄȓ, ǱȄȁȋǽ ʏȄ̑ǷǼǺȄǼ ǢȄǩ ǢǼȋǨǑ 

¶ ǻȅǳ ǗǚǬԚǬ ǵȄ ǗȋȀ, ǱȄȁȋǽ ʏȄ̑ǷǼǺȄȋǼ ȀǺϬȄ ǗȋǨǑ 

 

ȭ͟ȅǾȅǷȋǢǾǵ ǾȆǬ (Specification Sheet )-ș.șȜ 

ǩȋǸǼ ǵȄǺ: ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ʏȄ̑ǷǼǺȄǼ (Step -down ǸȄ Step -up ) ȭǬǑ͗ 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǵ: 

ʙȋȓȄǩǵȆȓ ȅǼȋȀȄȀɝ (Resources required ): 

ȅǶȅǶǘ 

 

ӶǽȀ 

 

ǘʹǘǶȋǺ̀ 

 

ǺȄǽȄǺȄǽ 

 

ǞȋʙȄǵ, ǺȄ͔, ǤǤǽȀ, ˁ ȄǹȀ ǞǸǔ 

ȭȀǷʨ-  ֧

 

ȭǵȄȀ Ȅ̘ȓȄȀɝ, ͙ -

ʑȄǘǹȄǼ ȭȀǬ 

 

ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼ 

 

ȭ͗Ƕ ǗǶ 

ʏȄ̑ǷǼǺȄǼ, 

ȭ͗Ƕ ǮȄǚǵ 

ʏȄ̑ǷǼǺȄǼ 

 

 

  



98 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.șȝּǕ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǖȅȀȋǽǬǼ) 

 

ȅǾǣǵǷǽ-ș.șȝ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǖȅȀȋǽǬǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǖȅȀȋǽǬǼ ȅǧȅͥǱ ǢǼǵ 

2. ǖȅȀȋǽǬȋǼǼ ǢȄǻɝʙǰȄǽȆ (Working Principle ) 

3. ǖȅȀȋǽǬȋǼǼ ʙǢȄǼȋǹǳ  

 

ǖȅȀȋǽǬǼ ȅǧȅͥǱ ǢǼǵ  

 

ǖȅȀȋǽǬǼ ǞǺǵ ǞǢʨ ǘȋǽǢʏȅǵʺ ȅǮǹȄǘȀ ǻȄǼ ǺȄϡȋǺ ȅǸȅǹ̏ ȅǮǹȄǘȋȀǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǸȅǹ̏ ȭǼȋ˙Ǽ ȅʚʹȋȓȅ̑ 

ȭǩǵȄȋǼǬ ǢȋǼ Ǡ ǞǺȅ̘ǷȄǘ ǢȋǼǑ ȭǻȋȁԅ ǘȋǽǢʏȅǵʺ ȅǮǹȄǘȀ, Ǟʨ ȅǮȅȀ ȭȀȄȀɝ ȭǲȋǢ ʙȄ̔ ǞǵȄȅǩɝȋǢ ǶȅǼǸǱɝǵǾȆǽ 

ǗǚǬԚȋǬ οǶȄ̇ȅǼǱ ǢȋǼǑ ǗǚǬԚǬ ȀȄǴȄǼǰǱ ȀȄǘȋǵȄȀȓǮȄǽ ǸȄ ǵǵ-ȀȄǘȋǵȄȀȓǮȄǽ ȁȋǱ ǶȄȋǼǑ  

 

ǖȅȀȋǽǬȋǼǼ ǢȄǻɝʙǰȄǽȆ (Working Principle ) 

ʙȄǲȅǺǢ ςξ (Starting ): ȀȄȅǢɝǬ ǧȄ֟ ǢǼȄǼ ȀȄȋǲ ȀȄȋǲ ǞǢʨ ʙȄǲȅǺǢ ǵȋȓǩ (Noise ) ǸȄ ȅȀǤϢȄǽ ǖʅȄę̏ǷȄȓȄǼ 

ΜȄǼȄ ǖʅȄę̏ǷȄǘ ȁȋȓ ǗǚǬԚȋǬ ȭǶȐǓǨȄȓ Ǒ 

 

¶ Ƕȅǩʨǹ ȅǷǮϤȄǢ (Positive Feedback ): ǗǚǬԚǬ ȅȀǤϢȄȋǽǼ ǞǢʨ ȅǵȅǳɝ͊ ǖǔǾ ȅǷǮϤȄǢ ȭǵǬǠȓȄȋǢɝǼ 

ǺȄϡȋǺ ԚǵǼȄȓ ǘǵԚȋǬ ǶȄǭȄȋǵȄ ȁȓǑ Ǟǘ ȅǷǮϤȄǢ ȅȀǤϢȄǽʨ ǘǵԚǬ ȅȀǤϢȄȋǽǼ ȀȄȋǲ ǞǺǵǹȄȋǸ ȭǺȋǾ ȭǻ ǱȄ 

֚ǽ ȅȀǤϢȄǽȋǢ ǾȅʱǾȄǽȆ ǢȋǼ Ǒ 

¶ ǖԑǼǰǵ (Resonance ): ǖȅȀȋǽǬȋǼ ϤǸϘǱ ϜȄǔǢ ȀȄȅǢɝǬ (ǸȄ ȀȄȅǢɝǬ) ȅǵȅǳɝ͊ ȅʚȋǢȄȋǻȂȅ̑ȋǱ ȭǳȄǽȄǧǽ ǸȄ 

ȭǳȄǽǵ ֩ȅ͊ ǢȋǼ Ǒ 

¶ ǖȅǸȅˏ̏ ȭǳȄǽǵ (Sustained Oscillation ): ȭǳȄǽǵ ǸǩȄȓ ǼȄǣȄǼ ǩϢ, ȭǺȄǬ ֟Ƕ ȭǤǘǵ (Loop Gain ) 

ǖǸϩǘ ș (unity ) ǸȄ ǱȄǼ ȭǸȅǾ ȁȋǱ ȁȋǸ ǞǸǔ ȭǺȄǬ ȭǷȀ ȅǾǷǬ (Phase Shift ) (ǸȄ) ȁȋǱ ȁȓ Ǒ ֚ǽǱ, ȅǮȅȀ 

(DC) ǶȄǠȓȄǼ ϤǸȁȄǼ ǢȋǼ ǖȅȀȋǽǬǼ ȀȄȅǢɝǬʨ ǞǢʨ ϖ-ȅǵǹɝǼǾȆǽ (self -sustaining ) ȭǳȄǽǵ ȮǱȅǼ ǢȋǼ Ǒ  

 

ǖȅȀȋǽǬȋǼǼ ʙǢȄǼȋǹǳ 

ǖȅȀȋǽǬǼ ʙǴȄǵǱ ԋǘ ʙǢȄǼ, șǑ ȀȄǘȋǵȄȀȓǮȄǽ ǖȅȀȋǽǬǼ ȚǑ ǵǵ-ȀȄǘȋǵȄȀȓǮȄǽ ǖȅȀȋǽǬǼǑ 

 

¶ ȀȄǘȋǵȄȀȓǮȄǽ ǗǸȄǼ ԋǘ ʙǢȄǼ, șǑ ǮʅȄ̩Ǯ ǖȅȀȋǽǬǼ ȚǑ Ǘǵ-ǮʅȄ̩Ǯ ǖȅȀȋǽǬǼ 

¶ Ǘǵ-ǮʅȄ̩Ǯ ǗǸȄǼ ȅǸȅǹ̏ ǹȄȋǤ ȅǸǹʱ ǢǼȄ ǻȄȓǕ- 

¶ ȅʆ͗Ȅǽ  

¶ ʨǚǵǮ  

¶ ȁȄǬɝȅǽ  

¶ ȭǷǩ-ȅǾǷǬ  

¶ Ǡȋȓǵ-ȅʛǩ  
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¶ ǢǽȅǶǬ  
 

ǖȅȀȋǽǬȋǼǼ ȀȄǴȄǼǵ ȮǸȅǾ͊ʅǕ 

 

¶ ςԎǺȄʔ Ƕȋǩʨǹ ȅǷǮϤȄȋǢ ǢȄǩ ǢȋǼ ǲȄȋǢǑ 

¶ ȭǻ ȭǢȄǵ ȅʚʹȋȓȅ̑ ֜  ɦǞȅȀ ȭǹȄȋ̵ǩ ǸȄ ǢȄȋǼ̀ ǚִǶ̏ ǢȋǼǑ 

¶ ȅǷʹȋȓȅ̑ ȀǺȋȓǼ ȀȄȋǶȋʹ Ǣǵ͗ʅȄ̀ ǲȄȋǢǑ 

¶ ȁȄǘ ȅʚʹȋȓȅ̑ ǲȄȋǢǑ 

 

ϤǸȁȄǼǕ 

ü ʨȅǹ ʏȄ̑ȅǺǬȄǼ Ǡ ȅǼȅȀǹȄȋǼǑ 

ü ȭǼȅǮǠ ʏȄ̑ȅǺǬȄǼ Ǡ ȅǼȅȀǹȄȋǼǑ 

ü ǚ  ̩ȅʚʹȋȓȅ̑ȋǱ ǱȄǶ ȭǳǠȓȄǼ ǩϢǑ 

 

ȀȄǘȋǵȄȀȓǮȄǽ ǖȅȀȋǽǬǼ 

 

ȭǻ ǘȋǽǢʏȅǵʺ ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȅǸȅǹ̏ ǴǼȋǵǼ ȅʚʹȋȓȅ̑Ǽ ȀȄǘȋǵȄȀȓǮȄǽ ǠȋȓǸ ǚִǶ̏ ǢǼȄ ȁȓ ǱȄȋǢ ȀȄǘȋǵȄȀȓǮȄǽ 

Oscillator  ǸȋǽǑ Oscillator  ȀȄȅǢɝǬ ȅǮȅȀ ȅȀǤϢȄǽȋǢ ȅǸȅǹ̏ ǴǼȋǵǼ ȅʚʹȋȓȅ̑Ǽ ǞȅȀ ȅȀǤϢȄǽ ȮǱȅǼ 

ǢȋǼǑ ȀȄǘȋǵȄȀȓǮȄǽ Oscillator  ȀȄǴȄǼǵǱ ԋǘ ʙǢȄǼ, șǑ ǮʅȄ̩Ǯ Oscillator  ȚǑ Ǘǵ-ǮʅȄ̩Ǯ Oscillator  

 

ǮʅȄ̩Ǯ ǖȅȀȋǽǬǼǕ ȭǻ Oscillator  ȀǺȋȓǼ ȀȄȋǶȋʹ ǚȁȄǼ ǚִǶ̏ӜǱ 

ȅȀǤϢȄȋǽǼ ǞǺȅ̘ӨȋȓǮ ǢȋǺ ǻȄȓ ǱȄȋǢ ǮʅȄ̩Ǯ Oscillator  ǸȋǽǑ ȅǵȋǧǼ 

ȅǧʔ ǽʹʅ ǢǼȋǽ ֓ ǪȋǱ ǶȄǼȋǸȄ ȭǻ ȀǺȋȓǼ ȀȄȋǲ ǞǺȅ̘ӨȋȓǮ ȅȀǤϢȄǽ ǢȋǺ ǻȄȋˏǑ Ǟǘ ǴǼȋǵǼ Oscillator  ǶȄǠȓȄǼ ǽȀ 

ȁȓ ǞǸǔ ǽȀӜǱ ǶȄǠȓȄǼ ԛǼǰ ǢǼȄǼ ϤǸ͛Ȅ ǲȄȋǢ ǵȄǑ 

 

Ǘǵ-ǮʅȄ̩Ǯ ǖȅȀȋǽǬǼǕ ȭǻ Oscillator  ȀǺȋȓǼ ȀȄȋǶȋʹ ǚȁȄǼ ǚִǶ̏ӜǱ ȅȀǤϢȄǽ ǞǼ ǞǺȅ̘ӨȋȓǮ ȅ͛Ǽ ǸȄ Ǣǵ͗ʅȄ̀ 

ǲȄȋǢ ǱȄȋǢ Ǘǵ-ǮʅȄ̩Ǯ Oscillator  ǸȋǽǑ Ǟǘ ȀǢǽ ȀȄȅǢɝȋǬ ȭǢȄǵ ǶȄǠȓȄǼ ǽȀ ȁȓ ǵȄ ǸȄ ǽȀ ȁȋǽǠ ǚ  ɦǽȀ ԛǼǵ 

ǢǼȄǼ ϤǸ͛Ȅ ǲȄȋǢǑ Ǟǘ ǴǼȋǵǼ Oscillator  ȭǬȅǽǢȅǺǚȅǵȋǢǾǵ Ǡ ǘȋǽǢʏȅǵȋʺ ϤǸȁȄȋǼǼ ǩϢ Ǟǘ Ǘǵ-ǮʅȄ̩Ǯ 

ǖȅȀȋǽǾǵ ʙȋȓȄǩǵ ȁȓǑ Ǘǵ-ǮʅȄ̩Ǯ ǖȅȀȋǽǬȋǼ ֚ǽǱ ȅǱǵʨ Ǣǵ͗ʅȄ̀ ǲȄȋǢ 

 

¶ ϜȄǔǢ ȀȄȅǢɝǬ  

¶ ǗǺȅ̘ǷȄȓȄǼ ȀȄȅǢɝǬ  

¶ ȅǷǮϤȄǢ ȀȄȅǢɝǬ 
 

ϜȄǔǢ ȀȄȅǢɝǬǕ ϜȄǔǢ ȀȄȅǢɝǬ ֚ǽǱ L -C ȀȄȅǢɝȋǬǼ ȀǺεȋȓ ǤʪǱǑ ǞǬȄ ǞǺǵ ǞǢʨ ȭǵǬǠȓȄǢɝ ǻȄ ȅǼȋǩǵȄȋǼǬǼ ǞǸǔ 

ȅʚʹȋȓȅ̑ ȅǵǴɝȄǼǵ ǢȋǼǑ ǞǬȄ ֚ǽǱ ϜȄǔǢ ȀȄȅǢɝǬ ǵȄȋǺǘ ǶȅǼȅǧǱǑ 

ǖȅȀȋǽǬȋǼǼ ʙǴȄǵ ǖǔǾ ȁȋˏ ϜȄǔǢ ȀȄȅǢɝǬǑ Ǟǘ ϜȄǔǢ ȀȄȅǢɝȋǬǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ Oscillator  ǢȄǩ ǢȋǼ ǲȄȋǢǑ 

ǞǢȄǼȋǵ ϜȄǔǢ ȀȄȅǢɝǬȋǢ ǖȅȀȋǽǬȋǼǼ ȁȄǬɝ ǸǽȄ ȁȋȓ ǲȄȋǢǑ Oscillator  ȀȄȅǢɝȋǬ ǧȄȅǩɝǔ ǞǸǔ ȅǮȀǧȄȅǩɝǔ ǞǼ ǺȄϡȋǺ 

ǖȅȀȋǽǾǵ ǢǼȄǼ ǩϢ ϜȄǔǢ ȀȄȅǢɝǬ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ǖȅȀȋǽǬǼ ǖʅȄǺȅ̘ǷȄȓȄǼǕ ǖȅȀȋǽǬȋǼǼ ǖʅȄǺȅ̘ǷȄȓȄǼ ȅȁȋȀȋǸ ǲȄǘȅǼ͗Ǽ ǢȄǩ ǢȋǼ ǲȄȋǢǑ ǞǬȄ ǘǵԚȋǬǼ ȅȀǤϢȄǽ 

ǗǚǬԚȋǬ ǸȅǴɝǱ ǗǢȄȋǼ ǞǺȅ̘ǷȄǘ ǢȋǼ ǲȄȋǢǑ 

 

ȅǷǮϤȄǢǕ ȭǻ ȀǢǽ ȀȄȅǢɝȋǬǼ ǗǚǬԚǬ ȅȀǤϢȄǽȋǢ ԚǵǼȄȓ ϤǸȁȄȋǼǼ ǩϢ ǘǵԚǬ ȅȁȋȀȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓ ǞǸǔ ǱȄ ȭǲȋǢ 

ǗǚǬԚȋǬ ǶȄǠȓȄ ǻȄȓ Ǟǘ ǴǼȋǰǼ ȀȄȅǢɝǬȋǢ ȅǷǮϤȄǢ ȀȄȅǢɝǬ ǸȋǽǑ 
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ȭȀǽǷ ȭǧǢ (Self -Check)-ș.șȝ 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 
 

ș. ǖȅȀȋǽǬǼ ֚ǽǱ ȭǢȄǵ ǴǼȋǰǼ ȅǮǹȄǘȀ? 

(Ǣ) ǞȅȀ-ȋǢ ȅǮȅȀ-ȋǱ οǶȄ̇ǼǢȄǼȆ 

(ǣ) ȅǮȅȀ-ȋǢ ǞȅȀ-ȋǱ οǶȄ̇ǼǢȄǼȆ (ȅǸǵȄ ǘǵԚȋǬ ǞȅȀ ȅȀǤϢȄǽ ǚִǶȄǳǵǢȄǼȆ) 

(Ǥ) ȭǹȄȋ̵ǩ ȅǵȓ̆Ǣ 

 

Ț. ǖȅȀȋǽǬǼ ȀȄȅǢɝȋǬǼ 'ȁȄǬɝ' (Heart ) ǸǽȄ ȁȓ ȭǢȄǵʨȋǢ? 

(Ǣ) ǖʅȄę̏ǷȄȓȄǼ ȀȄȅǢɝǬ 

(ǣ) ȅǷǮϤȄǢ ȀȄȅǢɝǬ 

(Ǥ) ϜȄǔǢ ȀȄȅǢɝǬ (L -C Circuit ) 

 

ț. ȭǢȄǵ ǴǼȋǵǼ ǖȅȀȋǽǬȋǼ ȀǺȋȓǼ ȀȄȋǲ ǚִǶ̏ ȅȀǤϢȄȋǽǼ ǖʅȄę̏ӨȋȓǮ ǢǺȋǱ ǲȄȋǢ? 

(Ǣ) Ǘǵ-ǮʅȄ̩Ǯ ǖȅȀȋǽǬǼ 

(ǣ) ǮʅȄ̩Ǯ ǖȅȀȋǽǬǼ 

(Ǥ) Ƕȅǩʨǹ ǖȅȀȋǽǬǼ 

 

Ȝ. ǖȅȀȋǽǾǵ ǸǩȄȓ ǼȄǣȄǼ ǩϢ ֟Ƕ ȭǤǘǵ (Loop Gain ) ǢǱ ȁȋǱ ȁȓ? 

(Ǣ) Ș ǞǼ ȀǺȄǵ 

(ǣ) ș ǞǼ ȀǺȄǵ ǸȄ ǱȄǼ ȭǸȅǾ 

(Ǥ) ș ǞǼ ȭǧȋȓ ǢǺ 

 

ȝ. ȭǬȅǽȋǻȄǤȄȋǻȄȋǤ ȀȄǴȄǼǰǱ ȭǢȄǵ ǴǼȋǵǼ ǖȅȀȋǽǾǵ ʙȋȓȄǩǵ ȁȓ? 

(Ǣ) ǮʅȄ̩Ǯ ǖȅȀȋǽǾǵ 

(ǣ) Ǘǵ-ǮʅȄ̩Ǯ ǖȅȀȋǽǾǵ 

(Ǥ) ȅʚȋǢȄȋȓȅ̑ ȭǽȀ ǖȅȀȋǽǾǵ 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.șȝ 

 

(ǣ) ȅǮȅȀ-ȋǢ ǞȅȀ-ȋǱ οǶȄ̇ǼǢȄǼȆ Ț. (Ǥ) ϜȄǔǢ ȀȄȅǢɝǬ (L -C Circuit ) ț. (ǣ) ǮʅȄ̩Ǯ ǖȅȀȋǽǬǼ Ȝ. (ǣ) ș ǞǼ ȀǺȄǵ 

ǸȄ ǱȄǼ ȭǸȅǾ ȝ. (ǣ) Ǘǵ-ǮʅȄ̩Ǯ ǖȅȀȋǽǾǵ 

 

ǩǸ ȅǾǬ (Task -Sheet)-ș.șȝ 

ǩȋǸǼ ǵȄǺ: ǖȅȀȋǽǬǼ ȀȄȅǢɝǬ ȅǧȅͥǱǢǼǰ ǞǸǔ ǞǼ ʙǴȄǵ ǖǔǾȀ֚ȁ ǶǼȆ́ȄǑ 

ǚȋ˶ϩ: 

¶ ǖȅȀȋǽǬǼ ȀȄȅǢɝȋǬǼ ֚ǽ ȅǱǵʨ ǖǔǾ (ϜȄǔǢ ȀȄȅǢɝǬ, ǖʅȄę̏ǷȄȓȄǼ Ǡ ȅǷǮϤȄǢ) ȅǧȅͥǱ ǢǼȄǑ 

¶ ǖȅȀȋǽǬȋǼǼ ǗǚǬԚǬ ȅȀǤϢȄǽ ǶǻɝȋǸ́ǰ ǞǸǔ ǞǼ ǢȄǻɝǢȄȅǼǱȄ ȭǸȄǪȄǑ 
 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ:  
 

¶ ǖȅȀȋǽǬǼ ȀȄȅǢɝǬ ȭǸȄǮɝ ǸȄ ǺȅǮǚǽ (ȋǻǺǵ- Hartley ǸȄ Colpitts Oscillator ) Ǒ  

¶ ȅǮȅȀ ǶȄǠȓȄǼ ȀȄ̘ȄǘǑ  

¶ ǖȅȀȋǽȄȋ͔ȄǶ (Output Waveform ȭǳǣȄǼ ǩϢ) Ǒ 

¶ ǺȄȅ̵ȅǺǬȄǼǑ 
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ǢȄȋǩǼ ǴȄǶ:  

 

1. ǚǶȄǳȄǵ ȅǧȅͥǱǢǼǰ: ȀȄȅǢɝǬ ȭǸȄȋǮɝ ǲȄǢȄ ǘ̃ȄǢǬǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ǞǼ ȀǺεȋȓ ǤʪǱ ϜȄǔǢ ȀȄȅǢɝǬʨ 

ǾǵȄʱ ǢξǵǑ  

2. ǖʅȄę̏ǷȄȓȄǼ Ǡ ȅǷǮϤȄǢ ǾǵȄʱǢǼǰ: ʏȄǵȅǩ͗Ǽ ǸȄ ǖǶ-Ǟ̩  ȅǹȅ˭Ǣ ǖʅȄę̏ǷȄȓȄǼ ǞǸǔ ȅǷǮϤȄǢ ȭǵǬǠȓȄǢɝʨ 

ȅǧȅͥǱ ǢξǵǑ  

3. ȀǔȋǻȄǤ: ȀȄȅǢɝȋǬ ȅǵȅǳɝ͊ ȭǹȄȋ̵ȋǩǼ ȅǮȅȀ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ʙǳȄǵ ǢξǵǑ  

4. ȅȀǤϢȄǽ ǶǻɝȋǸ́ǰ: ǖȅȀȋǽȄȋ͔ȄȋǶǼ ȭʙȄǸʨ ǖȅȀȋǽǬȋǼǼ ǗǚǬԚǬ ǬȄȅǺɝǵȄȋǽ Ȁǔ֜  ɦǢξǵǑ  

5. ȅǸȋ͆ǿǰ: ǗǚǬԚǬ ǠȋȓǹǷǺɝʨ Ǘǵ-ǮʅȄ̩Ǯ (ȅ͛Ǽ ǖʅȄę̏ӨȋȓǮ) ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ ǻȅǳ ȀǺȋȓǼ ȀȄȋǲ ȅȀǤϢȄǽ 

ȭǨȄǬ ȁȋȓ ǻȄȓ, ǱȋǸ ֓ǪȋǱ ȁȋǸ Ǟʨ ǮʅȄ̩Ǯ ǖȅȀȋǽǾǵǑ  

6. ǗǶǵȄǼ ʙȄ̔ ǷǽȄǷǽ ǣȄǱȄȓ ȅǽȅǶǸ˸ ǢξǵǑ 

 

ȀǱǢɝǱȄ: 

 

¶ ȀȄȅǢɝȋǬ ǶȄǠȓȄǼ ȭǳǠȓȄǼ ǗȋǤ ȭǶȄǽȄȅǼʨ ȭǧǢ ǢȋǼ ȅǵǵǑ 

¶ ǖȅȀȋǽȄȋ͔ȄǶ ϤǸȁȄȋǼǼ ȀǺȓ ȀʪǢ ȭ͔ǽ (Time/Div Ǡ Volts/Div) ȅǵǸɝȄǧǵ ǢξǵǑ 

¶ ϜȄǔǢ ȀȄȅǢɝȋǬǼ ǺȄǵ ǶȅǼǸǱɝȋǵǼ ȀǺȓ ȀǱǢɝ ǲȄʹǵǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.șȞ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȋǼȅʮǷȄȓȄǼ) 

ȅǾǣǵǷǽ-ș.șȞ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȭǼȅʮǷȄȓȄǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȭǼȅʮǷȄȓȄǼ ȅǧȅͥǱ ǢǼǵ 

2. ȭǼȅʮǷȄȓȄȋǼǼ ʙǢȄǼȋǹǳ ǩȄǵȋǱ ǶȄǼȋǸ  

3. ԝǽ ǠȋǻȂǹ ȅʛǩ ȭǼǢʨǷȄȓȄǼ ȭǬȅ͗ǔ Ƕ˸ȅǱ 

 

ȭǼȅʮǷȄȓȄǼ ȅǧȅͥǱ ǢǼǵ 

 

ȭǼȅʮǷȄȓȄǼǕ ȭǻ ǘȋǽǢʏȅǵʺ ȅǮǹȄǘȋȀǼ ȀȄȁȄȋϦ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ȋǢ ǮȄǘȋǼʮ ǢȄȋǼȋ̀ οǶȄ̇ȅǼǱ ǢǼȄ ȁȓ ǱȄȋǢ 

ȭǼȅʮǷȄȓȄǼ ǸȋǽǑ ȭǼǢʨǷȄȓȄǼ ʙǴȄǵǱ ԋǘ ʙǢȄǼǑ ǻǲȄǕ ș) ȁȄǷ Ǡȋȓǹ ȭǼǢʨǷȄȓȄǼǑ Ț) ԝǽ Ǡȋȓǹ ȭǼǢʨǷȄȓȄǼǑ 

 

ȁȄǷ Ǡȋȓǹ ȭǼǢʨǷȄȓȄǼ 

ȁȄǷ ǠȋǻȂǹ ȭǼǢʨǷȄȓȄǼ (Half -wave Rectifier ) ȁȋǽȄ ǞǺǵ ǞǢʨ ǘȋǽǢʏȅǵǢ ȀȄȅǢɝǬ ǻȄ ǖ̵ȄǼȋǵʨǔ 

ǢȄȋǼ̀ (AC)-ǞǼ ςԎǺȄʔ ǞǢʨ ǖȋǴɝǢ ȀȄǘȋǢǽȋǢ ȅǮȋǼʮ ǢȄȋǼȋ̀ (DC) Ǟ οǶȄ̇ȅǼǱ ǢȋǼ, ǖϢ ǖȋǴɝǢ ȀȄǘȋǢǽʨȋǢ 

̡Ǣ ǸȄ ǸȄǳ ȭǳȓ, Ƿȋǽ ǞǢʨ ǶȄǽȋȀʨǔ ȅǮȅȀ ǗǚǬԚǬ ǶȄǠȓȄ ǻȄȓǑ Ǟʨ ǞǢʨ ǺȄʔ ǮȄȋǻȂȄǮ ϤǸȁȄǼ ǢȋǼ ȮǱȅǼ ǢǼȄ ȁȓ 

ǞǸǔ AC-ȭǢ DC-ȭǱ οǶȄ̇ȋǼǼ ȀǸȋǧȋǻȂ Ȁȁǩ Ƕ˸ȅǱ, ȅǢβ ǞȋǱ ǳʹǱȄ ǢǺ ǢȄǼǰ ǞǢʨ ȀȄǘȋǢǽ ǵ ͊ȁȓǑ  

 

 

ԝǽ ǠȋǻȂǹ ȭǼǢʨǷȄȓȄǼ 

ԝǽ ǠȋǻȂǹ ȭǼǢʨǷȄȓȄǼ ȁȋǽȄ ǞǺǵ ǞǢʨ ǘȋǽǢʏȅǵǢ ȀȄȅǢɝǬ ǻȄ ǞȅȀ (AC) ǘǵԚȋǬǼ ȀҪǰɝ ȀȄǘȋǢǽȋǢ ȅǮȅȀ (DC) 

ǗǚǬԚȋǬ οǶȄ̇Ǽ ǢȋǼ Ǒ Ǟʨ ǮȄȋǻȂȄǮ ϤǸȁȄǼ ǢȋǼ ǞȅȀ ȭǹȄȋ̵ȋǩǼ ȀҪǰɝ ǱǼˈȋǢ ȭǼǢʨǷȄǘ ǢȋǼ, ǻȄ ȁȄǷ-ǠȋǻȂǹ 

ȭǼǢʨǷȄȓȄȋǼǼ ԅǽǵȄȓ ǚˌǱǼ ǳʹǱȄ ǞǸǔ ǢǺ ȅǼǶǽ ʙǳȄǵ ǢȋǼ Ǒ  

 

ԝǽ Ǡȋȓǹ ȭǼȅʮǷȄȓȄǼȋǢ ǗǸȄǼ ԋǘ ǹȄȋǤ ǹȄǤ ǢǼȄ ǻȄȓǑ ǻǲȄǕ ș) ԝǽ Ǡȋȓǹ ȭȀ̀ȄǼ ȭǬǶ ȭǼǢʨǷȄȓȄǼǑ Ț) ԝǽ Ǡȋȓǹ 

ȅʛǩ ȭǼǢʨǷȄȓȄǼǑ 

 

ȭȀ̀ȄǼ ȭǬǶ ȭǼǢʨǷȄȓȄǼ 

ȭȀ̀ȄǼ ϜȄǶ ȭǼǢʨǷȄȓȄǼ (Center -Tapped Rectifier ) ȁȋǽȄ ǞǺǵ ǞǢ ǴǼȋǰǼ ԝǽ-ǠȋǻȂǹ ȭǼǢʨǷȄȓȄǼ ǻȄ ǞȅȀ 

(AC) ǘǵԚȋǬǼ ԛǰɝ ȀȄǘȋǢǽȋǢ ȅǮȅȀ (DC) ȭǱ οǶȄ̇Ǽ ǢǼȋǱ ǞǢʨ ȭȀ̀ȄǼ-ϜȄǶǮ ʏȄ̑ǷǼǺȄǼ ǞǸǔ ǺȄʔ ԋʨ ǮȄȋǻȂȄǮ 

ϤǸȁȄǼ ǢȋǼ Ǒ Ǟʨ ʏȄ̑ǷǼǺȄȋǼǼ ȭȀȋǢ̃ȄȅǼ ǢȋȓȋǽǼ ʪǢ ǺȄǪǣȄȋǵ (ȭȀ̀ȄǼ ϜȄǶ) ȭǲȋǢ ǗǚǬԚǬ ȅǵȋȓ ǢȄǩ ǢȋǼ Ǒ 

 

ȭȀ̀ȄǼ ȭǬǶ ȭǼǢʨǷȄȓȄȋǼǼ ֚ǽ ȮǸȅǾ͊ʅȀ֚ȁ: 

Ǣȋ̩Ȅȋǵ̀: ǞǢʨ ȭȀ̀ȄǼ-ϜȄǶǮ ȭ͗Ƕ-ǮȄǚǵ ʏȄ̑ǷǼǺȄǼ, Ț ʨ ǮȄȋǻȂȄǮ (D1 Ǡ D2 ), ǞǸǔ ǞǢʨ ȭǽȄǮ ȭǼȅǩ͗Ǽ (R) Ǒ 

 

ǢȄǻɝǶ˸ȅǱ: ǞȅȀ ǘǵԚȋǬǼ Ƕȅǩʨǹ ȁȄǷ-ȀȄǘȋǢȋǽ ǞǢʨ ǮȄȋǻȂȄǮ (ǴǼȄ ǻȄǢ D1 ) ǞǸǔ ȭǵȋǤʨǹ ȁȄǷ-ȀȄǘȋǢȋǽ ǖϢ 

ǮȄȋǻȂȄǮʨ (D2 ) ǢȄǩ ǢȋǼ, Ƿȋǽ ȀǸȀǺȓ ȭǽȄȋǮǼ Ǻϡ ȅǳȋȓ ǞǢǘ ȅǳȋǢ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȓ Ǒ 
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ʏȄ̑ǷǼǺȄǼ: ǞǼ ȭȀȋǢ̃ȄȅǼ ǠȓȄǘȅ̃ǔ-ǞǼ ǺȄǪǣȄȋǵ ǞǢʨ ϜȄǶ ǸȄ ǱȄǼ ǲȄȋǢ ǻȄ ʈȄǚ̃ ǸȄ ȅǩȋǼȄ ȭǹȄ̵ (0V) ȅȁȋȀȋǸ 

ǢȄǩ ǢȋǼ Ǒ 

 

֧ȅǸǴȄ: ȁȄǷ-ǠȋǻȂǹ ȭǼǢʨǷȄȓȄȋǼǼ ԅǽǵȄȓ ǞǼ ǳʹǱȄ (Efficiency ) ȭǸȅǾ ǞǸǔ ǮȄȋǻȂȄǮ ǢǺ ǽȄȋǤǑ 

 

ϤǸȁȄǼ: ȭǻǣȄȋǵ ǢǺ ȭǹȄȋ̵ǩ ȅǮȅȀ ȀȄ̘Ȅǘ ʙȋȓȄǩǵ (ȭǻǺǵ: ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǘǚȅǵǬ) Ǒ 

 

ԝǽ ǠȋǻȂǹ ȅʛǩ ȭǼǢʨǷȄȓȄǼ 

ԝǽ ǠȋǻȂǹ ȅʛǩ ȭǼǢʨǷȄȓȄǼ ȁȋǽȄ ǞǺǵ ǞǢʨ ǘȋǽǢʏȅǵǢ ȀȄȅǢɝǬ ǻȄ Ȝʨ ǮȄȋǻȂȄǮ ϤǸȁȄǼ ǢȋǼ ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ 

(AC) ȭǢ ǮȄǘȋǼʮ ǢȄȋǼ̀ (DC)-Ǟ οǶȄ̇Ǽ ǢȋǼ Ǒ Ǟʨ ǞȅȀ ǘǵԚȋǬǼ Ƕȅǩʨǹ ǞǸǔ ȭǵȋǤʨǹ ǚǹȓ ǖǴɝ-ǧʆȋǢǘ ǢȄȋǩ 

ǽȄȅǤȋǻȂ ȅǵǼǸȅˏ̏ ȅǮȅȀ ǗǚǬԚǬ ʙǳȄǵ ǢȋǼ Ǒ ǞȋǱ ȭȀ̀ȄǼ-ϜȄǶ ʏȄ̑ǷǼǺȄȋǼǼ ʙȋǻȂȄǩǵ ȁȓ ǵȄ, ǻȄ ǞȋǢ ȀȄʠȓȆ ǢȋǼ 

ȭǱȄȋǽ Ǒ 

 

֚ǽ ȮǸȅǾ͊ʅ Ǡ ǢȄǻɝǶ˸ȅǱ: 

Ǥǭǵ: ȀȄǴȄǼǰǱ Ȝʨ ȅȀȅǽǢǵ ǮȄȋǻȂȄǮ (ȭǻǺǵ- KBPC5010 ) ǸȄ ǞǢʨ ȅȀˈǽ-ϣȄȋǢǩ ȅʛǩ ȭǼǢʨǷȄȓȄǼ ϤǸȁȄǼ ǢȋǼ 

ǞǢʨ "ȅʛǩ" ǸȄ ȭʴȄǩǮ-֟Ƕ ǗӜȅǱȋǱ Ȁǔ֜ʱ ǢǼȄ ȁȓ Ǒ 

ǢȄǻɝǶ˸ȅǱ: ǘǵԚȋǬǼ Ƕȅǩʨǹ ǖǴɝ-ǧȋʆ ԋʨ ǮȄȋǻȂȄǮ (D1, D3 ) ǞǸǔ ȭǵȋǤʨǹ ǖǴɝ-ǧȋʆ ǖϢ ԋʨ ǮȄȋǻȂȄǮ (D2, D4 ) 

ȅǸԋʅִ ǶȅǼǸȁǵ ǢȋǼ Ǒ 

֧ȅǸǴȄ: ǞǼ ǢȄǻɝ́ǺǱȄ (Efficiency ) ǖȋǵǢ ȭǸȅǾ, ʙȄȓ Ƞș.Ț%, ǞǸǔ ǞȋǱ ȅǼǶǽ (Ripple) ǢǺ ǲȄȋǢ Ǒ 

ϤǸȁȄǼ: ǶȄǠȓȄǼ ȀȄ̘Ȅǘ, ǧȄǩɝȄǼ, ǞǸǔ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȀͼȋǽȄȋǱ ǞȅȀ-ȭǢ ȅǮȅȀ-ȭǱ οǶȄ̇ȋǼǼ ǩϢ ϤȄǶǢǹȄȋǸ ϤǸϘǱ 

ȁȓ Ǒ 

ǸȄǩȄȋǼǼ ʙǧȅǽǱ ȅǢӫ ȅʛǩ ȭǼǢʨǷȄȓȄǼ ȁȋǽȄ ȚǞ (2A) ȭǲȋǢ ςξ ǢȋǼ ȝȘǞ (50A) Ƕǻɝ̇ ȅǸȅǹ̏ ȭǼʨǔȋǻȂǼ, ǻȄǼ ǳȄǺ 

ȀȄǴȄǼǰǱ ȝȘ ȭǲȋǢ șșȝ ǬȄǢȄǼ Ǻȋϡ ȁȋǻȂ ǲȄȋǢ Ǒ 

 

ԝǽ ǠȋǻȂǹ ȅʛǩ ȭǼǢʨǷȄȓȄǼ ȭǬȅ͗ǔ Ƕ˸ȅǱ 

ԝǽ ǠȋǻȂǹ ȅʛǩ ȭǼǢʨǷȄȓȄǼ ȭǬȅ͗ǔ-ǞǼ ǩϢ ǞǢʨ ǺȄȅ̵ȅǺǬȄǼ ǮȄȋǻȂȄǮ ȭǺȄȋǮ (Diode Mode ) ϤǸȁȄǼ ǢȋǼ ʙȅǱʨ 

ǮȄȋǻȂȄȋǮǼ ǷǼǠȓȄǮɝ Ǡ ȅǼǹȄȀɝ ǸȄȓȄȀ ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ ȅʛǩ ȭǼǢʨǷȄȓȄȋǼǼ ǧȄǼʨ ǮȄȋǻȂȄȋǮǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ 

ǢǼȋǱ, ǘǵԚǬ ǞȅȀ ( ) ǞǸǔ ǗǚǬԚǬ ȅǮȅȀ ( ) ǬȄȅǺɝǵȄǽͼȋǽȄǼ Ǻȋϡ ȭǹȄȋ̵ǩ ʑǶ Ǡ ȅǼǹȄȀɝ ȅǽȋǢǩ ǶǼȆʹȄ Ǣξǵ Ǒ 

 

ȭǬȅ͗ǔ Ƕ˸ȅǱ (ǴȄǶ-ǴȄǶ): 

ȀȄȅǢɝǬ ȀǔȋǻȄǤ ȅǸȅˏ̏ Ǣξǵ: ȭǬȅ͗ǔ-ǞǼ ǗȋǤ ǖǸϩǘ ȭǼǢʨǷȄȓȄǼʨȋǢ ȅǸԋʅִ ǚִȀ (ʏȄ̑ǷǼǺȄǼ) ȭǲȋǢ ǗǽȄǳȄ ǢξǵǑ 

ǺȄȅ̵ȅǺǬȄǼ ȭȀǬ Ǣξǵ: ǺȄȅ̵ȅǺǬȄǼȋǢ ǮȄȋǻȂȄǮ ǸȄ Ǣȅ̀ȅǵǚʨ ȭǺȄȋǮ ȭȀǬ ǢξǵǑ 

 

ǮȄȋǻȂȄǮ ȭǧǢ (ǮȄȋǻȂȄǮ ȭǺȄǮ): 

ǷǼǠȓȄǮɝ ǸȄȓȄȀ: ǽȄǽ ȭʙȄǸ Ƕȅǩʨǹ ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ ǞǢʨ ǞȅȀ ǬȄȅǺɝǵȄȋǽ Ǵξǵ, ǞǢʨ ȭǹȄȋ̵ǩ ʑǶ ȭǳǣȄȋǸǑ ǖϢ ǞȅȀ 

ǬȄȅǺɝǵȄȋǽǠ ǞǢǘǹȄȋǸ ǶǼȆʹȄ ǢξǵǑ 

 

ȅǼǹȄȀɝ ǸȄȓȄȀ (ȅǽȋǢǩ ȭǬ͗): ȭʙȄǸͼȋǽȄ ǚȅ̵ȋǻȂ ȅǳǵ (ǢȄȋǽȄ Ƕȅǩʨȋǹ, ǽȄǽ ǞȅȀ-ȭǱ) Ǒ ǺȄȅ̵ȅǺǬȄȋǼ ȭǢȄȋǵȄ ȅǼȅǮǔ ǸȄ 

"OL" (Open Loop) ȭǳǣȄȋǵȄ ǚȅǧǱǑ 
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Ƕȅǩʨǹ-ȭǵȋǤʨǹ ȭǧǢ: 

ǽȄǽ ȭʙȄǸ ̘ ȄȀ ǬȄȅǺɝǵȄȋǽ ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ ǺȄǘǵȄȀ ǬȄȅǺɝǵȄȋǽ ǴξǵǑ ȅǼȅǮǔ 'OL' ȭǳǣȄȋǵȄ ǚȅǧǱǑ ̘ ȄȀ ȭǲȋǢ ǞȅȀ ǬȄȅǺɝǵȄȋǽ 

ǷǼǠȓȄȋǮɝ ȅǼȅǮǔ ǞǸǔ ȅǼǹȄȋȀɝ 'OL' ǗȀȋǸ Ǒ 

 

ȭǼȅǩ͗ʅȄ̑ ǶǼȆʹȄ: ǺȄȅ̵ȅǺǬȄǼ ǠȁǺ ȭǺȄȋǮ ȭǼȋǣ ǞȅȀ ǬȄȅǺɝǵȄǽͼȋǽȄǼ Ǻȋϡ ǚ  ̩ȭǼȅǩ͗ʅȄ̑ ǞǸǔ ȅǮȅȀ ȀȄǘȋǮ ȭǽȄǮ 

ȭǼȅǩ͗ȋǼǼ ǺȄǵ ǶǼȆʹȄ ǢξǵǑ 

 

ǷǽȄǷǽ ȅǸȋ͆ǿǰ: 

ǻȅǳ ȭǢȄȋǵȄ ǮȄȋǻȂȄǮ ǚǹȓ ȅǳȋǢǘ ȅǼȅǮǔ ȭǳȓ, ǱȋǸ ǮȄȋǻȂȄǮʨ 'ǾǬɝ' (Short ) Ǒ 

ǻȅǳ ȭǢȄȋǵȄ ȅǼȅǮǔ ǵȄ ǗȋȀ ǸȄ ǚǹȓ ȅǳȋǢǘ 'OL' ȭǳǣȄȓ, ǱȋǸ ǮȄȋǻȂȄǮʨ 'ǠȋǶǵ' (Open ) Ǒ 

ȀʪǢ ǢȄǻɝǢȄȅǼǱȄǼ ǩϢ, ǮȄȋǻȂȄǮͼȅǽ ςԎǺȄʔ ǞǢ ȅǳȋǢ ȅǼȅǮǔ (Forward ) ǞǸǔ ǖϢ ȅǳȋǢ 'OL' (Reverse ) ȭǳǣȄȋǸ 

Ǒ 

 

Ǣȋ˿Ȅǽ ʙӜȅǱǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ: 

ǗǵǢȋ˿ȄǽǮ (Uncontrolled ): ǮȄȋǻȂȄǮ ϤǸϘǱ ȁȓ Ǒ 

Ǣȋ˿ȄǽǮ (Controlled ): ǲȄǘȅǼ͗Ǽ ǸȄ SCR ϤǸϘǱ ȁȓ Ǒ 

 

ȭǷǩ ȀǔϚȄǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ: 

ȅȀȋˈǽ-ȭǷǩ (Single -Phase ) 

ȅʕ-ȭǷǩ (Three -Phase ) (ǚ  ̩ʹǺǱȄȀ̩̏ ǢȄȋǩǼ ǩϢ) Ǒ 

 

 

ȅǼǶǽ ǷʅȄʮǼ ǞǸǔ ȭǼȅʮǷȄȓȄǼ ǳʹǱȄ  

ȅǼǶǽ ǷʅȄʮǼǕ ȭǼǢʨǷȄȓȄȋǼǼ ǗǚǬԚȋǬ ǶȄǽȋȀʨǔ ȅǮȅȀ ǶȄǠȓȄ ǻȄȓ, ǞǼ ǞȅȀ Ǣȋ̩Ȅȋǵ̀ ǞǼ RMS value ǞǸǔ ȅǮȅȀ 

Ǣȋ̩Ȅȋǵȋ̀Ǽ ǺȄȋǵǼ ǖԑǶȄǱȋǢ ȅǼǶǽ ǷʅȄʮǼ ǸȋǽǑ 

 

ȅǼǶǽ ǷʅȄʮǼ= ǞȅȀ Ǣȋ̩Ȅȋǵ̀ ǞǼ R.M.S value / ȅǮȅȀ Ǣȋ̩Ȅȋǵ̀ ǞǼ value  

 

ȭǼǢʨǷȄȓȄȋǼǼ ǳʹǱȄǕ ȭǼǢʨǷȄȓȄǼ ǗǚǬԚȋǬǼ ȅǮȅȀ ǶȄǠȓȄǼ ǞǸǔ ǘǵԚȋǬǼ ǞȅȀ ǶȄǠȓȄȋǼǼ ǖԑǶȄǱȋǢ ȭǼǢʨǷȄȓȄȋǼǼ 

ǘȅǷȅȀȋȓȅ̑ ǸȋǽǑ 

 

Rectifier Efficiency = D.C power Input / Input A.C power  
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ȭȀǽǷ ȭǧǢ (Self -Check)-ș.șȞ  

 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. ȭǻ ǘȋǽǢʏȅǵʺ ȅǮǹȄǘȋȀǼ ȀȄȁȄȋϦ AC-ȭǢ DC-ȭǱ οǶȄ̇ȅǼǱ ǢǼȄ ȁȓ ǱȄȋǢ ǢȆ Ǹȋǽ? 

(Ǣ) ǘǵǹȄǬɝȄǼ 

(ǣ) ȭǼȅʮǷȄȓȄǼ 

(Ǥ) ʏȄ̑ǷǺɝȄǼ 

 

Ț. ȁȄǷ ǠȋǻȂǹ ȭǼǢʨǷȄȓȄȋǼ Ǣȓʨ ǮȄȋǻȂȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

(Ǣ) ș ʨ 

(ǣ) Ț ʨ 

(Ǥ) Ȝ ʨ 

 

ț. ȅʛǩ ȭǼǢʨǷȄȓȄǼ ǶǼȆʹȄǼ ȀǺȓ ǺȄȅ̵ȅǺǬȄǼȋǢ ȭǢȄǵ ȭǺȄȋǮ ǼȄǣȋǱ ȁȓ? 

(Ǣ) ȁȄǬɝǩ (Hz) ȭǺȄǮ 

(ǣ) ǮȄȋȓȄǮ ǸȄ ǠȁǺ ȭǺȄǮ 

(Ǥ) ǖʅȄȅ̩ȓȄǼ ȭǺȄǮ 

 

Ȝ. ԝǽ ǠȋǻȂǹ ȅʛǩ ȭǼǢʨǷȄȓȄȋǼ Ǣȓʨ ǮȄȋǻȂȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

(Ǣ) Ț ʨ 

(ǣ) ț ʨ 

(Ǥ) Ȝ ʨ 

 

ȝ. ǻȅǳ ȭǢȄȋǵȄ ǮȄȋǻȂȄǮ ǚǹȓ ȅǳȋǢǘ ȅǼȅǮǔ ȭǳȓ, ǱȋǸ ǮȄȋǻȂȄǮʨ ǢȆ ǖǸ͛Ȅȓ ǗȋǨ? 

(Ǣ) ǠȋǶǵ (Open ) 

(ǣ) ǾǬɝ (Short ) 

(Ǥ) ǹȄȋǽȄ 

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.șȞ 

 

(ǣ) ȭǼȅʮǷȄȓȄǼ Ț. (Ǣ) ș ʨ ț. (ǣ) ǮȄȋȓȄǮ ǸȄ ǠȁǺ ȭǺȄǮ Ȝ. (Ǥ) Ȝ ʨ ȝ. (ǣ) ǾǬɝ (Short ) 
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ǩǸ ȅǾǬ (Task -Sheet)-ș.șȞ 

ǩȋǸǼ ǵȄǺ: ԝǽ ǠȋǻȂǹ ȅʛǩ ȭǼǢʨǷȄȓȄǼ ȅǧȅͥǱǢǼǰ ǞǸǔ ǞǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́ȄǑ 

ǚȋ˶ϩ: 

¶ ȭǼȅʮǷȄȓȄȋǼǼ ʙǢȄǼȋǹǳ ȅǧȅͥǱ ǢǼȄǑ 

¶ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȅʛǩ ȭǼǢʨǷȄȓȄȋǼǼ ǮȄȋǻȂȄǮͼȋǽȄ ǶǼȆʹȄ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ: 

 

1. ȅʛǩ ȭǼǢʨǷȄȓȄǼ ǗǘȅȀ ǸȄ Ȝʨ ԜǲǢ ǮȄȋǻȂȄǮǑ  

2. ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼǑ ț. ǢȄȋǵȅʮǔ ǠȓʅȄǼǑ 

 

ǢȄȋǩǼ ǴȄǶ (ȭǬȅ͗ǔ Ƕ˸ȅǱ):  

 

1. ǬȄȅǺɝǵȄǽ ȅǧȅͥǱǢǼǰ: ȅʛǩ ȭǼǢʨǷȄȓȄȋǼǼ ǞȅȀ (~) ǘǵԚǬ ǞǸǔ ȅǮȅȀ (+ Ǡ -) ǗǚǬԚǬ ǬȄȅǺɝǵȄǽͼȋǽȄ ȅǧȅͥǱ ǢξǵǑ  

2. ǷǼǠȓȄǮɝ ǸȄȓȄȀ ǶǼȆʹȄ: ǺȄȅ̵ȅǺǬȄȋǼǼ ǽȄǽ ȭʙȄǸ ǞȅȀ (~) ǬȄȅǺɝǵȄȋǽ ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ Ƕȅǩʨǹ (+) ǬȄȅǺɝǵȄȋǽ 

ǴξǵǑ ȅǺǬȄȋǼ ȅǼȅǮǔ ȭǳǣȄȋǽ Ǟʨ ǷǼǠȓȄȋǮɝ ǗȋǨǑ  

3. ȅǼǹȄȀɝ ǸȄȓȄȀ (ȅǽȋǢǩ ȭǬ͗): ȭʙȄǸͼȋǽȄ ǚȅ̵ȋǻȂ ȅǳǵ (ǢȄȋǽȄ Ƕȅǩʨȋǹ, ǽȄǽ ǞȅȀ-ȭǱ) Ǒ ǺȄȅ̵ȅǺǬȄȋǼ ȭǢȄȋǵȄ ȅǼȅǮǔ 

ǸȄ "OL" (Open Loop) ȭǳǣȄȋǵȄ ǚȅǧǱǑ  

4. Ƕȅǩʨǹ-ȭǵȋǤʨǹ ȭǧǢ: ǽȄǽ ȭʙȄǸ ̘ȄȀ (+) ǬȄȅǺɝǵȄȋǽ ǞǸǔ ǢȄȋǽȄ ȭʙȄǸ ǺȄǘǵȄȀ (-) ǬȄȅǺɝǵȄȋǽ ǴξǵǑ ȅǼȅǮǔ 'OL ' 

ǗȀȄ ǚȅǧǱǑ  

5. ʙȄ̔ ǷǽȄǷǽ ȭǲȋǢ ȅȀ˸Ȅ̇ ȅǵǵ ȭǼȅʮǷȄȓȄǼʨ ǹȄȋǽȄ ǵȄ ȅǢ ǵǑ͊ 

 

ǷǽȄǷǽ ȅǸȋ͆ǿǰ: 

 

¶ ǻȅǳ ȭǢȄȋǵȄ ǮȄȋǻȂȄǮ ǚǹȓ ȅǳȋǢ ȅǼȅǮǔ ȭǳȓ, ǱȋǸ ȭȀʨ 'ǾǬɝ'Ǒ 

¶ ǻȅǳ ǚǹȓ ȅǳȋǢǘ 'OL' ȭǳǣȄȓ, ǱȋǸ ȭȀʨ 'ǠȋǶǵ'Ǒ 

¶ ςԎǺȄʔ ǞǢ ȅǳȋǢ ȅǼȅǮǔ ǞǸǔ ǖϢ ȅǳȋǢ 'OL' ȭǳǣȄȋǽ ȭǼȅʮǷȄȓȄǼʨ ȀʪǢ ǸȄ ǹȄȋǽȄǑ 

 

ȀǱǢɝǱȄ: 

 

¶ ǶǼȆʹȄǼ ȀǺȓ ȭʙȄǸͼȋǽȄ ȀʪǢ ǬȄȅǺɝǵȄȋǽ ͟Ǿɝ ǢǼȋǨ ȅǢ ǵȄ ȅǵȅ́Ǳ ȭȁȄǵǑ 

¶ ֖ǽ ȅǼȅǮǔ ǞȑȄȋǱ ǺȄȅ̵ȅǺǬȄȋǼǼ ϤȄǬȄȅǼ ǶǻɝȄ̔ ǗȋǨ ȅǢ ǵȄ ȭǳȋǣ ȅǵǵǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.șȟ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋ̋Ǽ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ) 

ȅǾǣǵǷǽ-ș.șȟ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC ) ȅǧȅͥǱ ǢǼǵ 

2. ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC ) ʙǢȄǼȋǹǳ 

3. ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ ȭǬȅ͗ǔȋȓǼ Ƕ˸ȅǱ 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC) ȅǧȅͥǱ ǢǼǵ 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC ) ǸȄ ǺȄǘȋʆȄȅǧǶ ȁȋǽȄ ǞǢʨ яʖ ǖǴɝǶȅǼǸȄȁȆ (ȭȀȅǺǢ̃ȄʮǼ) ȅȀȅǽǢǵ ȅǧǶ, ǻȄȋǱ ʏȄǵȅǩ͗Ǽ, 

ȭǼȅǩ͗Ǽ, ǢʅȄǶȄȅȀǬǼȀȁ ȁȄǩȄǼ ȁȄǩȄǼ ǸȄ ǽʹȄȅǴǢ ǘȋǽǢʏȅǵǢ ǚǶȄǳȄǵ ǞǢȀȋˈ ͛ȄǶǵ ǢǼȄ ȁȓ Ǒ Ǟʨ ǗԎȅǵǢ 

ǘȋǽǢʏȅǵʺ ȅǮǹȄǘȋȀǼ Ǻȅ͚͈ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ, ǻȄ ȅǮǹȄǘȀͼȋǽȄȋǢ ȭǨȄǬ, ΚǱ, ȅǵǹɝǼȋǻȄϛ ǞǸǔ ȀȄʠȓȆ ǢȋǼ ȭǱȄȋǽ Ǒ 

șȡȝȠ ȀȄȋǽ ǚ˺ȄȅǸǱ Ǟǘ ʙ֜ȅʱ Ǣȅ̩ǚǬȄǼ, ͢ ȄǬɝȋǷȄǵ ȭǲȋǢ ςξ ǢȋǼ ǺȁȄ֢ϢǻȄǵ Ƕǻɝ̇ ȀǸ ǩȄȓǤȄȓ ϤǸϘǱ ȁȓ Ǒ 

  

ȅǶǵ ǤǰǵȄ Ƕ˸ȅǱ: ǗǘȅȀ-Ǽ ȅǶǵ ǵνǼ ȀǸ ȀǺȓ ǸȄǺ ǶȄȋǾǼ ǵǧ (Notch ) ǸȄ ǞǢʨ ȭǨȄǬ ֕˭ȄǢȄǼ ǮǬ (Dot ) ȭǲȋǢ ςξ 

ȁȓ ǞǸǔ ǥȅȑǼ ǢсǬȄǼ ȅǸǶǼȆǱ ȅǳȋǢ (Anti -clockwise ) ǤǰǵȄ ǢǼȋǱ ȁȓǑ 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC ) ǞǼ ʙǴȄǵ ȮǸȅǾ͊ʅ Ǡ ǴǼǵ 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ ȀȄǴȄǼǰǱ ȅȀȅǽǢǵ ǠȋǻȂǷȄȋǼǼ ǠǶǼ ȮǱȅǼ ǞǸǔ ǞǢʨ ȭǨȄǬ ̘Ȅȅ͗Ǣ ǸȄ ȅȀǼȄȅǺǢ ȭǢȅȀǔȋȓ ǲȄȋǢ Ǒ 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC) ʙǢȄǼȋǹǳ 

 

ȅǮȅǩǬȄǽ ǗǘȅȀ: ǽȅǩǢ ȭǤǬ, ȭǺǺȅǼ (RAM, ROM ), ǞǸǔ ǺȄǘȋʆȄʙȋȀȀǼ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ, ǻȄ ǸȄǘǵȄȅǼ ȀǔȋǢǱ 

(0/1) ȅǵȋȓ ǢȄǩ ǢȋǼ Ǒ ȅǮȅǩǬȄǽ ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ ȁǽ ǗԎȅǵǢ ǘȋǽǢʏȅǵȋʺǼ ǩϢ ͼξΖԛǰɝǑ ǞͼȋǽȄ Ǣȅ̩ǚǬȄǼ ǞǸǔ 

Ȅ͢ǬɝȋǷȄȋǵǼ ǺȋǱȄ ȅǩȅǵȀͼȅǽȋǢ Ǿȅʱ ȭǳȓǑ ǞͼȋǽȄ ǸȄǘǵȄȅǼ ȅȀǤϢȄǽ ϤǸȁȄǼ ǢȋǼ ǞǸǔ ȭǸȅǾǼǹȄǤǘ ȅȀȅǽǢǵ ȅǳȋǻȂ 

ȮǱȅǼǑ ǺȄǘȋʆȄʙȋȀȀǼ, ȭǺȋǺȄȅǼ ȅǧǶȀ, ǽȅǩǢ ȭǤǬȀǑ ȅǮȅǩǬȄǽ ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ ǗǩǢȄǽ ǘȋǽǢʏȅǵȋ̋ ӝǸǘ ͼξΖԛǰɝǑ 

Ǟͼȅǽ ǸȄǘǵȄȅǼ ȅȀǤϢȄǽ ȅǳȋǻȂ ǢȄǩ ǢȋǼ, ǻȄ ȁȓ ǧȄ֟ ǸȄ Ǹ̎ ǲȄȋǢǑ Ǟǘ ȀȄȅǢɝǬͼȅǽ ϤǸȁȄǼ ǢȋǼ ǽȅǩǢ ȭǤǬ ȭǻǺǵ AND , 

OR, ǞǸǔ NOTǑ ǽȅǩǢ ȭǤǬͼȅǽ ǞǺǵ ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ ǻȄ Ȁȁǩ ǤȅǰǱ ǞǸǔ ȅȀ˸Ȅ̇ ȭǵȓǑ ǢȅνȋǵǾǵȄǽ 

ȀȄȅǢɝǬͼȅǽ ǗǚǬԚǬ ȅǵǴɝȄǼȋǰǼ ǩϢ ςԎǺȄʔ ǸǱɝǺȄǵ ǘǵԚǬ ϤǸȁȄǼ ǢȋǼǑ ȅȀȋǢȄȋǻȂȅ̑ȓȄǽ ȀȄȅǢɝȋǬ ȭǺǺȅǼǼ ǖǔǾ ǲȄȋǢ 

ǻȄ ȀǺȋǻȂǼ ȀȄȋǲ ȀȄȋǲ ȭǮǬȄ ȀǔǼ́ǰ ǞǸǔ ǶȅǼǸǱɝǵ ǢȋǼǑ 

ǗǶȅǵ ǖȋǵǢ ȅǮǹȄǘȋȀǘ ȅǮȅǩǬȄǽ ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ ӝǓȋǩ ȭǶȋǱ ǶȄȋǼǵǑ ǞͼȋǽȄ ȅǹǱȋǼ ǲȄȋǢ Ȅ͢Ǭɝ ʨȅǹ, ȭȀǬ-ǬǶ Ǹʺ 

ǞǸǔ ȭǤǺ ǢǵȋȀȄǽǑ ͢ȄǬɝǠȓȄȋǧǼ ǺȋǱȄ ǶȅǼȋǴȓ ȅǮǹȄǘȀͼȅǽ Ϙǳ̋͟ǵ ǶǼȆʹȄ ǢǼȄǼ ǺȋǱȄ ǢȄȋǩ Ǟͼȅǽ ϤǸȁȄǼ ǢȋǼǑ 

ǢʅȄȋǺǼȄͼȅǽ ǨȅǸ ʙȅʆȓȄ ǢǼȄǼ ǩϢ Ǟǘ ȀȄȅǢɝǬͼȅǽ ϤǸȁȄǼ ǢȋǼǑ ǤȄȅǮȂȋǱ, ǱȄǼȄ ǘȅ̇ǵ ǞǸǔ ȅǸȋǵȄǳǵ ϤǸ͛Ȅ ȅǵȓ̆ ǰ 

ǢȋǼǑ ȅǧȅǢִȀȄ ȀǼ̇ȄǺ ǞǸǔ ǢȄǼǣȄǵȄǼ ȭǺȅǾǵͼȅǽǠ Ǟͼȅǽ ϤǸȁȄǼ ǢȋǼǑ ȅǮȅǩǬȄǽ ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬͼȅǽ ȭǸȅǾǼǹȄǤǘ 

ȅȀȅǽǢǵ ȅǳȋǻȂ ȮǱȅǼǑ CMOS ȁǽ Ǟͼȅǽ ȮǱȅǼǼ ʙǴȄǵ ʙȅʆȓȄ ǻȄǑ Ǟǘ ʙȅʆȓȄʨ ǚ̩ ǢǺɝ́ǺǱȄ ʙǳȄǵ ǢȋǼ ǞǸǔ ӝǸ ǢǺ 

https://electroniccomponent.com/applications-of-integrated-circuits-in-electronics/
https://electroniccomponent.com/applications-of-integrated-circuits-in-electronics/
https://www.sciencedirect.com/topics/computer-science/digital-integrated-circuits
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Ǿȅʱ ϤǸȁȄǼ ǢȋǼǑ Ǟǘ ȅǧǶͼȅǽ ȮǱȅǼȋǱ ǠȋǻȂǷȄǼ ȅʙǶ, Ǘȓǵ ǘǺ̘Ȅȋ̀Ǿǵ ǞǸǔ ǷȋǬȄȅǽȋǲȄʈȄȅǷǼ ǺȋǱȄ ǴȄǶͼȅǽ ǖ̇ ɝɦ֖ 

ǲȄȋǢǑ ϣȄȋǢȅǩǔ ȁǽ ȭǾǿ ǴȄǶǑ ȭǢȄ̩Ȅȅǵͼȅǽ ǖǲɝ ȀȄʠȋǻȂǼ ǩϢ ǞǢȀȄȋǲ ǖȋǵǢͼȅǽ ȅǧǶ ȮǱȅǼ ǢȋǼǑ 

 

ǩʨǽǱȄ ǖԑǻȄȓȆ ȅǮȅǩǬȄǽ ǗǘȅȀǼ ȭʠǰȆȅǸǹȄǤ  

 

ü ͢ǽ ȭ͔ǽ ǘȅ̀ȋʈǾǵ (SSI -Small Scale Integration ): ș ȭǲȋǢ șȘȘ ʨ ʏȄǵȅǩ͗Ǽ ǲȄȋǢǑ ǽȅǩǢ ȭǤǬ 

ǞǸǔ ȅ̛Ƕ-̛ȋǶǼ ǺȋǱȄ ȭǺȐȅǽǢ ǖǔǾͼȅǽǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ü ȅǺȅǮȓȄǺ ȭ͔ǽ ǘȅ̀ȋʈǾǵ (MSI -Medium Scale Integration ): șȘ ȭǲȋǢ șȘȘȘ ʨ ʏȄǵȅǩ͗Ǽ ǲȄȋǢǑ 

ǢȄǚ̀ȄǼ ǞǸǔ ȭǨȄǬ ǺȄǘȋʆȄʙȋȀȀȋǼǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ü ǽȄǩɝ ȭ͔ǽ ǘȅ̀ȋʈǾǵ (LSI -Large Scale Integration ): 1,000  ȭǲȋǢ 10,000 ʨ ʏȄǵȅǩ͗Ǽ ǲȄȋǢǑ 

Ǣȅ̩ǚǬȄǼ ǞǸǔ ȭǤǺͼȅǽȋǱ 8-ȅǸǬ ǺȄǘȋʆȄʙȋȀȀȋǼǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ü ȭǹȅǼ ǽȄǩɝ ȭ͔ǽ ǘȅ̀ȋʈǾǵ (VLSI -Very Large  Scale Integration ): ș0,000 ȭǲȋǢ ș ȅǺȅǽȓǵ ʨ 

ʏȄǵȅǩ͗Ǽ ǲȄȋǢǑ ǾȅʱǾȄǽȆ CPU ǞǸǔ ȭǺȋǺȄȅǼ ȅǧǶͼȅǽȋǱ 32-ȅǸǬ ǺȄǘȋʆȄʙȋȀȀȋǼǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ü Ǘ̴Ȅ ǽȄǩɝ ȭ͔ǽ ǘȅ̀ȋʈǾǵ (ULSI -Ultra Large Scale Integration ) ș ȅǺȅǽȓǵ ȭǲȋǢ 10  ȅǺȅǽȓǵ 

ʨ ʏȄǵȅǩ͗Ǽ ǲȄȋǢǑ Ǒ ǗԎȅǵǢ Ǣȅ̩ǚǬȄȋǼ ǚ̏Ǳ ǺȄǘȋʆȄʙȋȀȀȋǼǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ü ǩȄȓȄ̀ ȭ͔ǽ ǘȅ̀ȋʈǾǵ (GSI - Giant Scale Integration ): ș0 ȅǺȅǽȓȋǵǼ ȭǸȅǾ ʏȄǵȅǩ͗Ǽ ǲȄȋǢǑ AI  

ǞǸǔ ΚǱ ȅǮǹȄǘȀͼȅǽȋǱ SoC-ǞǼ ǺȋǱȄ ǩʨǽ ȅȀȋ͗ȋǺǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

ǖʅȄǵȄǽǤ ǗǘȅȀ 

ǖʅȄǵȄǽǤ ǗǘȅȀ ȁȋǽȄ ǞǺǵ ǞǢ ǴǼȋǵǼ ǘȋǽǢʏȅǵǢ ȅǧǶ ǻȄ ǗǺȄȋǳǼ ǧȄǼǶȄȋǾǼ ʙȄӜȅǱǢ ȀǔȋǢǱ (ȭǻǺǵ: Ǿ ,̞ ǱȄǶ ǸȄ 

ǗȋǽȄ) ȅǵȋȓ ǢȄǩ ǢȋǼǑ Ǟǘ ȀǔȋǢǱͼȋǽȄ ȅǮȅǩǬȄǽ ȀǔȋǢȋǱǼ ǺȋǱȄ ș ǸȄ Ș ǵȓ, ǸǼǔ ǞͼȋǽȄ ӝǸ Ǻ֩ǰǹȄȋǸ ǶȅǼǸȅǱɝǱ 

ȁȓǑ 

 

ǖʅȄǵȄǽǤ ǗǘȅȀ ȭǻǹȄȋǸ ǢȄǩ ǢȋǼ 

 

ȅȀǤϢȄǽ ǸȄȑȄȋǵȄ (Amplification ): Ǟʨ ԋǸɝǽ ȅȀǤϢȄǽȋǢ ǾȅʱǾȄǽȆ ǢȋǼǑ ȭǻǺǵ: ǺȄǘȋǢǼ Ǿ̞ȋǢ ǽȄǚǮȅ͟ǢȄȋǼ 

Ǹȑ ǢȋǼ ȭǾȄǵȄȋǵȄǑ 

¶ ȭǹȄȋ̵ǩ ȅǵȓ̆ǰ: Ǟʨ ȅǸԋʅִ ʙǸȄȁȋǢ ȅ͛Ǽ ǼȄȋǣ ǻȄȋǱ ȅǮǹȄǘȀ ǵ ͊ǵȄ ȁȓǑ 

¶ ȀǺȓ ȅǵǴɝȄǼǰ (Timer):  ȅǵȅǳɝ͊ ȀǺȓ ǖ̇Ǽ ȭǢȄȋǵȄ ǢȄǩ ǢǼȄǼ ǩϢ Ǟʨ ϤǸϘǱ ȁȓǑ 

¶ ȅǷ̵ȄȅǼǔ: ǖʙȋȓȄǩǵȆȓ Ǿ  ̞ǸȄ ǵȋȓǩ ԌǼ ǢȋǼ ǗȀǽ ȅȀǤϢȄǽȋǢ ǶȅǼ͈ȄǼ ǼȄȋǣǑ 

 

ȅǵȋǧ Ǹϗǽ ϤǸϘǱ ȅǢӫ ǖʅȄǵȄǽǤ ǗǘȅȀǼ ǱȄȅǽǢȄ ȭǳǠȓȄ ȁȋǽȄ: 

 

ǗǘȅȀǼ ǵȄǺ ǢȄǩ 

LM741  Ǟʨ ǞǢʨ ǩǵȅʙȓ ǖǶ-ǖʅȄ̩ (Op-Amp ), ǻȄ ȅȀǤϢȄǽ ǸȄȑȄȋǱ ϤǸϘǱ ȁȓǑ 

LM7805  Ǟʨ ȭǹȄȋ̵ǩ ȭǼͼȋǽǬǼ, ǻȄ ϤȄǬȄȅǼ ȭǲȋǢ ǗȀȄ ȅǸԋʅִȋǢ ȅ͛Ǽ 5V-Ǟ οǶȄ̇Ǽ ǢȋǼǑ 

AD620  ӝǸ ֨  ̫ǺȄǶȋǩȄǣ ǢǼȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

AD574 (ADC)  Ǟʨ ǖʅȄǵȄǽǤ ȀǔȋǢǱȋǢ (ȭǻǺǵ ǱȄǶ) ȅǮȅǩǬȄǽ Ǳȋϟ οǶȄ̇Ǽ ǢȋǼǑ 

DAC0800  Ǟʨ ȅǮȅǩǬȄǽ ȀǔȋǢǱȋǢ ǗǸȄǼ ǖʅȄǵȄǽǤ ǸȄ Ǿȋ̞ οǶȄ̇Ǽ ǢȋǼǑ 
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ϤǸȁȄǼ 

¶ ǖȅǮǠ ȅȀȋ͗Ǻ: ǤȄǵ ȭǾȄǵȄǼ ȅ͟ǢȄǼ ǸȄ ȭȁǮȋǷȄȋǵǑ 

¶ ȭǼȅǮǠ Ǡ ȭǻȄǤȄȋǻȄǤ: ǖʅȄȋ̀ǵȄ ȭǲȋǢ ȅȀǤϢȄǽ ǴǼȄǼ ǩϢǑ 

¶ ȭȀ̑Ǽ: ǱȄǶǺȄʔȄ ǸȄ ǗȋǽȄǼ ǶȅǼǸǱɝǵ ȭǸȄǪȄǼ ǩϢǑ 

¶ ǥȋǼȄȓȄ ϛȄȋǩǬ: ʨȅǹ, ǞȅȀ ǸȄ ȭǷȄȋǵǼ ȭǹǱȋǼǼ ȀȄȅǢɝȋǬǑ 

 

ǗǺȄȋǳǼ ǧȄǼǶȄȋǾǼ Ǿ  ̞ǸȄ ǱȄȋǶǼ ǺȋǱȄ ǶȅǼǸǱɝǵǾȆǽ ǾȅʱȋǢ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȋȀǼ ȭǸȄǪȄǼ ǚǶȋǻȄǤȆ ǢȋǼ ȭǱȄǽȄǘ 

ȁȋǽȄ ǖʅȄǵȄǽǤ ǗǘȅȀǼ ǢȄǩǑ 

 

ȅǺʺǮ-ȅȀǤϢȄǽ ǗǘȅȀ 

ȅǺʺǮ-ȅȀǤϢȄǽ ǗǘȅȀ ȁȋǽȄ ǞǺǵ ǞǢ ǴǼȋǵǼ ȅǧǶ ȭǻǣȄȋǵ ǖʅȄǵȄǽǤ ǞǸǔ ȅǮȅǩǬȄǽ-Ǟǘ ԋǘ ǴǼȋǵǼ ȀȄȅǢɝǬǘ ǞǢȀȄȋǲ 

ǲȄȋǢǑ Ǟʨ ֚ǽǱ ǸȄǘȋǼǼ ǩǤȋǱǼ ʙȄӜȅǱǢ ȀǔȋǢǱ (ǖʅȄǵȄǽǤ) ǞǸǔ Ǣȅ̩ǚǬȄȋǼǼ ǹȄǿȄ (ȅǮȅǩǬȄǽ) ǞǼ Ǻȋϡ ȭȀԅ 

ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ 

 

ǞͼȋǽȄ ϤǸȁȄǼ ǢǼȄǼ ֧ȅǸǴȄȀ֚ȁ 

ȭǨȄǬ ǗǢȄǼ: ǗǽȄǳȄ ǗǽȄǳȄ ȅǧȋǶǼ Ǹǳȋǽ ǞǢʨ ȅǧȋǶǘ ǢȄǩ ȁȋȓ ǻȄȓǑ 

ȀȄʠȓȆ: Ǟʨ ȮǱȅǼ ǢǼȋǱ ǣǼǧ ǢǺ ǞǸǔ Ǟʨ ȅǸԋʅִǠ ǢǺ ǣǼǧ ǢȋǼǑ 

ǚ  ̩ʹǺǱȄ: Ǟʨ ӝǸ ΚǱ ǞǸǔ ȅǵ֖ɝǽǹȄȋǸ Ǳϟ ǗǳȄǵ-ʙǳȄǵ ǢǼȋǱ ǶȄȋǼǑ 

 

ȅǮǩȄǘǵ  

ǖʅȄǵȄǽǤ ǞǸǔ ȅǮȅǩǬȄǽ ȀȄȅǢɝǬ ǞǢȀȄȋǲ ǼȄǣȄ ȅǢӫǬȄ ǢʪǵǑ ǢȄǼǰ ȅǮȅǩǬȄǽ ȅȀǤϢȄȋǽǼ 'ǵȋȓǩ' ǸȄ Ǿ  ̞ǖʅȄǵȄǽǤ 

ȅȀǤϢȄǽȋǢ ǵ ͊ǢȋǼ ȅǳȋǱ ǶȄȋǼǑ ǱȄǘ ǞͼȋǽȄ ȮǱȅǼǼ ȀǺȓ ȅǢӫ ȅǸȋǾǿ ǵǩǼ ȭǳǠȓȄ ȁȓ: 

 

¶ ǗǽȄǳȄ ǼȄǣȄ (Isolation):  ǖʅȄǵȄǽǤ ǞǸǔ ȅǮȅǩǬȄǽ ǖǔǾͼȋǽȄȋǢ ȅǧȋǶǼ ȭǹǱǼ ԌǼȋΖ ǼȄǣȄ ȁȓǑ 

¶ ȀʪǢ ʈȄǚȅ̃ǔ: ȅǸԋʅִ ʙǸȄȁȋǢ ֧֣ˇǽ ǼȄǣȋǱ ǚ̏Ǳ ʈȄǚȅ̃ǔ ϤǸ͛Ȅ ǢǼȄ ȁȓǑ 

¶ ǵȋȓǩ ǢǺȄȋǵȄ: ȅȀǤϢȄǽ ȭǻǵ ǶȅǼ͈ȄǼ ǲȄȋǢ ȭȀ ǩϢ ȅǸȋǾǿ ǼȄǚʨǔ ǸȄ Ƕǲ ȮǱȅǼ ǢǼȄ ȁȓǑ 

 

ǸǱɝǺȄǵ ȅǸȋσǼ ʙȄȓ ȀǸ ǗԎȅǵǢ ȅǮǹȄǘȋȀ ȅǺʺǮ-ȅȀǤϢȄǽ ǗǘȅȀǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȭǻǺǵ- 

 

¶ Ȅ͢ǬɝȋǷȄǵ Ǡ ϜȄǸȋǽǬ: ȭǷȄȋǵǼ Ǿ  ̞(ǖʅȄǵȄǽǤ) ȭǲȋǢ ǘ̀ȄǼȋǵȋǬǼ Ǳϟ (ȅǮȅǩǬȄǽ) ȀǸ ǶȅǼǧȄǽǵȄ ǢǼȋǱǑ 

¶ ǗԎȅǵǢ ǤȄȅȑ: ǤȄȅȑǼ ȭȀ̑Ǽ ȭǲȋǢ Ǳϟ ȅǵȋȓ ǘȅ˙ȋǵǼ ȀȄȋǲ ȭǻȄǤȄȋǻȄǤ ǢǼȋǱǑ 

¶ ȅǧȅǢִȀȄ ȀǼ˙ȄǺ: ȭǼȄǤȆǼ ǾȄǼȆȅǼǢ ǖǸ͛Ȅ (ȭǻǺǵ Ϙǳ̋͟ǵ) ȅǮȅǩǬȄǽ ȅ͓ȋǵ ȅǵ֖ɝǽǹȄȋǸ ȭǳǣȄȋǵȄǼ ǩϢǑ 

¶ ǠȓʅȄǼȋǽȀ ȅȀȋ͗Ǻ: ǠȓȄǘǷȄǘ ǸȄ άӶȋǲǼ ǺȄϡȋǺ ȅȀǤϢȄǽ ǶȄǭȄȋǵȄ ǞǸǔ ʈȁǰ ǢǼȋǱǑ 

 

ȭǻǺǵ ǗǺȄȋǳǼ Ȅ͢ǬɝȋǷȄȋǵ ǗǺǼȄ ǢǲȄ Ǹȅǽ, ǗǺȄȋǳǼ ǤǽȄǼ ϖǼ (ǖʅȄǵȄǽǤ) Ǟǘ ǗǘȅȀǼ ǺȄϡȋǺ ȅǮȅǩǬȄȋǽ οǶȄ̇ȅǼǱ 

ȁȋȓ ǘ̀ȄǼȋǵȋǬ ǻȄȓǑ ǗǸȄǼ ǖǶǼ ǶȄǾ ȭǲȋǢ ǗȀȄ ȅǮȅǩǬȄǽ ǱϟȋǢ Ǟǘ ǗǘȅȀǘ Ǿȋ̞ (ǖʅȄǵȄǽǤ) οǶȄ̇Ǽ ǢȋǼ ǗǺȄȋǳǼ 

ȭǾȄǵȄȓǑ 

 

ǖʅȄȅ̘ȋǢǾǵ-ȅǵȅǳɝ͊ ǗǘȅȀ (ASIC ) 

ǖʅȄȅ̘ȋǢǾǵ-ȅǵȅǳɝ͊ ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (ASIC ) ȁȋǽȄ ǞǢʨ ȅǸȋǾǿȄȅǻȂǱ ǺȄǘȋʆȄȅǧǶ, ǻȄ ȀȄǴȄǼǰ ϤǸȁȄȋǼǼ ǶȅǼǸȋǱɝ 

ςԎǺȄʔ ǞǢʨ ȅǵȅǳɝ͊ ǢȄǩ (ȭǻǺǵ- ȅʆȋ̒ȄǢȄȋǼȅ̑ ǺȄǘȅǵǔ, ǞǗǘ ʙȋȀȅȀǔ, Ȅ͢ǬɝȋǷȄǵ ǢʅȄȋǺǼȄ) ǖǱʅ̇ ǳʹǹȄȋǸ 

Ȁ̩ȄǳȋǵǼ ǩϢ ȅǮǩȄǘǵ ǢǼȄ ȁȓ Ǒ Ǟʨ ǚ  ̩ǢȄǻɝ́ǺǱȄ, ǢǺ ȅǸԋʅִ ǣǼǧ ǞǸǔ ȭǨȄǬ ǗǢȄȋǼǼ ֧ȅǸǴȄ ʙǳȄǵ ǢȋǼ Ǒ  
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ϣȄȋǢǩ ǬȄǘǶ: 

¶ DIP (Dual In -line Package ): ԋǘ ȀȄȅǼȋǱ ȅǶǵ ǲȄȋǢ (ȭʛǮȋǸȄȋǮɝ ϤǸȁȄǼ ǚǶȋǻȄǤȆ) 

¶ SMD (Surface Mount Device ): ȅǶȅȀȅǸ-Ǽ ǠǶȋǼ ȀǼȄȀȅǼ ȭȀȄ̷ȄȅǼǔ ǢǼȄ ȁȓǑ 

 

ǗǘȅȀǼ ȀȆǺȄǸ˸ǱȄ: ǞǢǸȄǼ ǵ ͊ȁȋǽ ȭǺǼȄǺǱ ǢǼȄ ǻȄȓ ǵȄ, ǱȄǶǺȄʔȄǼ ʙȅǱ ȀǔȋǸǳǵǾȆǽ ǞǸǔ ǚ  ̩ʹǺǱȄǼ ʙȋȓȄȋǤ 

ȀȆǺȄǸ˸ǱȄ ǲȄȋǢ Ǒ  

 

ǗǘȅȀ ǞǼ ϤǸȁȄǼ: 

Ǣȅ̩ǚǬȄǼ (CPU ), ͢ ȄǬɝȋǷȄǵ, ȭǬȅǽȅǹǾǵ, ȅǧȅǢִȀȄȀǼ˙ȄǺ, ǞǸǔ ǖȋǬȄȋǺȄǸȄǘȋǽǼ ǺȋǱȄ ʙȄȓ ȀǸ ǗԎȅǵǢ ǘȋǽǢʏȅǵǢ 

ȅǮǹȄǘȋȀ IC ǖǶȅǼȁȄǻɝ Ǒ  

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ ȭǬȅ͗ǔȋȓǼ Ƕ˸ȅǱ 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC ) ȭǬȅ͗ǔ ȁȋǽȄ ȅǧȋǶǼ ǢȄǻɝǢȄȅǼǱȄ, ͼǰǺȄǵ ǞǸǔ ͛ ȄȅǻȂΖ ǻȄǧȄǘ ǢǼȄǼ ʙȅʆȓȄǑ ǞǼ ǺȄϡȋǺ ͗ ʅȄʨǢ 

(ǾǬɝ/ȅǽȋǢǩ ȭǧǢ) ǞǸǔ ǽȄǘǹ (ȭǹȄȋ̵ǩ/ȅȀǤϢȄǽ ȅǸȋ͆ǿǰ) ǶǼȆʹȄ ǢǼȄ ȁȓǑ ȀȄǴȄǼǰǱ ǺȄȅ̵ȅǺǬȄȋǼǼ ǮȄǬȄȅǾǬ Ǡ ǮȄȋǻȂȄǮ 

ȭǺȄǮ ϤǸȁȄǼ ǢȋǼ ȅǶǵ ȀǔȋǻȄǤ, ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǞǸǔ ǾǬɝ ȀȄȅǢɝǬ ȀǵȄʱ ǢǼȄ ȁȓǑ 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ ȭǬȅ͗ǔȋȓǼ ʙǴȄǵ Ƕ˸ȅǱȀ֚ȁ: 

 

ǺȄȅ̵ȅǺǬȄǼ ǶǼȆʹȄ (ʙȄǲȅǺǢ): ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄȋǼǼ ǮȄȋǻȂȄǮ ȭǺȄǮ ϤǸȁȄǼ ǢȋǼ ȅǶǵͼȋǽȄǼ Ǻȋϡ ǴȄǼȄǸȄȅȁǢǱȄ 

(continuity) ǞǸǔ ǾǬɝ ȀȄȅǢɝǬ ȭǧǢ ǢǼȄ ȁȓǑ ȀȄǴȄǼǰǱ ȅǶǵͼȋǽȄǼ Ǻȋϡ ȚȘȘ ǠȁȋǺǼ ǢǺ ȭǼȅǩ͗ʅȄ̑ Ȁȋ̋ȁǩǵǢǑ 

ǽȄǘǹ ȭǹȄȋ̵ǩ ǶǼȆʹȄ: ǗǘȅȀ'Ǽ ǶȄǠȓȄǼ (VCC ) ǞǸǔ ʈȄǚ̃ (GND ) ȅǶǵͼȋǽȄȋǱ ȀʪǢ ȭǹȄȋ̵ǩ ǗȋǨ ȅǢǵȄ ǱȄ ȭǺȋǶ 

ȭǳǣȄ ȁȓ, ǻȄ ȅǧȋǶǼ ǢȄǻɝ́ǺǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 

 

ϣȄȅȀǹ ǚǶȄǳȄǵ ǶȅǼǳǾɝǵ: ǗǘȅȀ-Ǽ ǗȋǾǶȄȋǾ ǲȄǢȄ ȭǨȄǬ ȅȀǼȄȅǺǢ ǢʅȄǶȄȅȀǬǼͼȋǽȄ ȭǧǢ ǢǼȄ, ǢȄǼǰ ǞͼȋǽȄ ǖȋǵǢ 

ȀǺȓ ǾǬɝ ȁȋȓ ǗǘȅȀ-Ǽ ϤǲɝǱȄǼ ǢȄǼǰ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ 

ǚ̏Ǳ ȭǬȅ͗ǔ ȭǺǲǮ: 

 

¶ ǠȋǻȂǷȄǼ ȭǬ͗: ȅǧǶ ȮǱȅǼǼ ʙȄǲȅǺǢ ǶǻɝȄȋȓ Δʨ ǴǼȄǑ 

¶ ǸȄǵɝ-ǘǵ ȭǬ͗: ǧǼǺ ǱȄǶǺȄʔȄȓ ǗǘȅȀ-Ǽ ͛ȄȅǻȂΖ ǻȄǧȄǘǑ 

¶ ǷȄǔǾǵȄǽ ȭǬ͗: ǘǵԚǬ ȅǳȋȓ ǗǚǬԚȋǬǼ ȀʪǢ ʙȅǱȅʆȓȄ ǻȄǧȄǘǑ 

 

IC  ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ȀǱǢɝǱȄ: 

ǗǘȅȀǼ ǠǶǼ ǮǬ ǸȄ ǵǧ (notch ) ȭǳȋǣ ȅǶǵ ǵνǼ ȅǵǴɝȄǼǰ Ǣξǵ (ǥȅǮȂǼ ǢсǬȄǼ ȅǸǶǼȆǱ ȅǳȋǢ)Ǒ ȭǮǬȄȅǾǬ ϤǸȁȄǼ ǢȋǼ 

ʙȅǱʨ ȅǶȋǵǼ ǢȄǩ ȅǵȅ́Ǳ ȭȁȄǵǑ IC  ӝǸ ǤǼǺ ȁȋǽ ǱȄ ȀȄǴȄǼǰǱ Δʨԛǰɝ ȁǠȓȄǼ ǽʹǰǑ 
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ȭȀǽǷ-ȋǧǢ (Self -Check)-ș.șȟ 

 

1. ǗǘȅȀ ǸȄ ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ ȀȄǴȄǼǰǱ ǢȆ ȅǳȋȓ ȮǱȅǼ ȁȓ? 

2. ǗǘȅȀ-Ǽ ȅǶǵ ȭǢȄǵ ȅǳǢ ȭǲȋǢ ǤǰǵȄ ςξ ǢǼȋǱ ȁȓ? 

3. ǞǢʨ ȝȝȝ (555) ǬȄǘǺȄǼ ǗǘȅȀ-ȭǱ ȭǺȄǬ Ǣȓʨ ȅǶǵ ǲȄȋǢ? 

4. VLSI -ǞǼ ԛǰɝοǶ ǢȆ? 

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.șȟ 

 

1. ȅȀȅǽǢǵ (ȭȀȅǺǢ̃ȄʮǼ ȅǧǶ) Ǒ 

2. ǵǧ ǸȄ ǮȋǬǼ ǸȄǺ ǶȄǾ ȭǲȋǢ ǥȅȑǼ ǢсǬȄǼ ȅǸǶǼȆǱ ȅǳȋǢǑ 

3. ȠʨǑ 

4. Very Large -Scale  Integration Ǒ 

 

ǩǸ ȅǾǬ (Task -Sheet)-ș.șȟ 

ǩȋǸǼ ǵȄǺ (Task Name ): ǗǘȅȀ-Ǽ ȅǶǵ ǾǵȄʱǢǼǰ ǞǸǔ ǮȄǬȄȅǾǬ ȭǳȋǣ ȅǶǵ ǗǚǬ ǶǼȆʹȄǑ 

 

ȅǵȋǳɝǾǵȄǸǽȆ (Instructions ): 

1. ǗǘȅȀ ϤǸȁȄȋǼǼ ȀǺȓ ǖʅȄȅ̀-͗ʅȄʨǢ ȅǼ͗ ϤȄ̃ ϤǸȁȄǼ ǢǼȄ ǚ˭ǺǑ 

2. ȅǶǵͼȋǽȄ ӝǸ ȀȄǸǴȄȋǵ ȁʅȄȋ̃ǽ Ǣξǵ ȭǻǵ ȭǹȋǦ ǵȄ ǻȄȓǑ 

 

ǢȄȋǩǼ ȅǸǸǼǰ (Description ): 

 

1. ǞǢʨ ǗǘȅȀ (ȭǻǺǵ- IC 741  ǸȄ IC 555 ) Ȁǔʈȁ ǢξǵǑ 

2. ǞǼ ǤȄȋȓ ȭǽǣȄ ǺȋǮǽ ǵνǼʨ ȭǵȄǬ ǢξǵǑ 

3. ǗǘȅȀ-Ǽ ǵǧ ȭǳȋǣ ș ǵǔ ȅǶǵ ǾǵȄʱ ǢξǵǑ 

4. ǮȄǬȄȅǾǬ ǸȄ ϥȄԑȓȄǽ ȭǳȋǣ ș ǵǔ ȅǶǵ ȭǲȋǢ Ƞ ǵǔ ȅǶǵ Ƕǻɝ̇ ʙȋǱʅǢʨǼ ǢȄǩ (ȭǻǺǵ: VCC, GND, 

Output ) ȅǧȅͥǱ ǢξǵǑ 

5. ȅǶǵͼȋǽȄǼ Ǻȋϡ ȭǢȄȋǵȄ ǾǬɝ ǗȋǨ ȅǢǵȄ ǱȄ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǶǼȆʹȄ ǢξǵǑ 

 

ʙȋȓȄǩǵȆȓ ǺȄǽȄǺȄǽ (Resources required ): 

¶ ʙȋǻȂȄǩǵȆȓ ȅǶȅǶǘ: ǖʅȄʙǵǑ 

¶ ʙȋǻȂȄǩǵȆȓ ӶǽȀ: ϥȄǤȅǵǷȄǘǔ ˁȄȀ, ǗǘȅȀ ԚǽȄǼ (IC Puller ) Ǒ 

¶ ʙȋǻȂȄǩǵȆȓ ǘʹǘǶȋǺ̀: IC 555, IC 741 (Op -Amp ), ȭʛǮȋǸȄǮɝǑ 

¶ ʙȋǻȂȄǩǵȆȓ ǶȅǼǺȄǶǢ ǻ:̆ ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼǑ 

 

ȭ͟ȅǾȅǷȋǢǾǵ ǾȆǬ: 

ǗǘȅȀ ǵνǼ ȅǶǵ ȀǔϚȄ ș ǵǔ ȅǶȋǵǼ ǢȄǩ 
Ƕȅǩʨǹ ȀȄ̘Ȅǘ ȅǶǵ 

(+) 
ʈȄǚ̃ ȅǶǵ (-) 

NE 555  Ƞ Ground  Ƞ ș 

LM 741  Ƞ Offset Null  ȟ Ȝ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.șȡ 

ȅǾǣǵǷǽ-ș.șȡ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ 

ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

2. ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ ʙǢȄǼȋǹǳ ǩȄǵȄ 

3. ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȭǬȅ͗ǔ Ƕ˸ȅǱ 

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ǴǼǰ ǞǸǔ ȅǵȅǳɝ͊ǢǼǰ ΜȄǼȄ ȅǧȅͥǱ ǢǼǵ 

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȁȋǽȄ ǞǢʨ яʖ Ǣȅ̩ǚǬȄǼ ǻȄ ǞǢʨ ǺȄʔ ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ (IC ) ȅǧȋǶǼ Ǻȋϡ ʙȋȀȀǼ, ȭǺȋǺȄȅǼ 

(RAM, ROM ) ǞǸǔ ǘǵԚǬ/ǗǚǬԚǬ ȭǶȅǼȋǷǼȄǽ ǴȄǼǰ ǢȋǼǑ Ǟʨ ֚ ǽǱ ȅǵȅǳɝ͊ ȭǢȄȋǵȄ ǢȄǩ Ȁ̩ ̏ǢǼȄǼ ǩϢ ȅǮǩȄǘǵ 

ǢǼȄ ȁȓǑ 

 

ʙǴȄǵ ǖǔǾȀ֚ȁ: 

 

1. CPU (Central Processing Unit):  Ǟʨ ȅǧȋǶǼ Ǻȅ͚͈ ǻȄ ȅǵȋǳɝǾȄǸǽȆ ʙȋȀȀ ǢȋǼǑ 

2. Memory : ǞȋǱ ȭʙȄʈȄǺ ǩǺȄ ǼȄǣȄǼ ǩϢ Flash Memory ǞǸǔ ǮȄǬȄ ʙȋȀȅȀǔȋȓǼ ǩϢ RAM ǲȄȋǢǑ 

3. I/O Ports : ǻȄǼ ǺȄϡȋǺ ȭȀ̑Ǽ ǸȄ ǗǚǬԚǬ ȅǮǹȄǘȋȀǼ ȀȄȋǲ ȭǻȄǤȄȋǻȄǤ ǢǼȄ ȁȓǑ 

4. Timers/Counters : ȀǺȓ ǤǰǵȄ ǞǸǔ ǶȄǽȀ ȮǱȅǼǼ ǩϢ ϤǸϘǱ ȁȓǑ 

5. ǺȄǘȋʆȄʙȋȀȀǼ ǸǵȄǺ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ: ǺȄǘȋʆȄʙȋȀȀȋǼ ǸȄȅȁʅǢ ȭǺȋǺȄȅǼ ֜  ɦǢǼȋǱ ȁȓ (ȭǻǺǵ- Ǣȅ̩ǚǬȄǼ), 

ȅǢβ ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼ ȀǸȅǢӫ ǞǢǘ ȅǧȋǶ ǲȄȋǢ (ȭǻǺǵ- ȅǼȋǺȄǬ Ǣȋ˿Ȅǽ, ǠȓȄȅǾǔ ȭǺȅǾǵ) Ǒ 

 

ϤǸȁȄǼ: Ȅ͢Ǭɝ ȭȁȄǺ ȅȀȋ͗Ǻ, ȭǼȄǸʨʺ, ǖȋǬȄȋǺȄǸȄǘǽ ǘȅ˙ǵ Ǣȋ˿Ȅǽ ǞǸǔ ȭǺȅǮȋǢǽ ǘʹǘǶȋǺȋ̀ ǞǼ ϤȄǶǢ ϤǸȁȄǼ 

ǼȋȓȋǨǑ 

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ ʙǢȄǼȋǹǳ  

 

ȅǸǬ ʹǺǱȄ (Bit Configuration ) ǖԑǻȄȓȆ: 

 

¶ Ƞ-ȅǸǬ (8-bit ): ȀȄǴȄǼǰ ǢȄǩ, ǢǺ ʹǺǱȄ Ȁ̩ ̏(ȭǻǺǵ- AVR, PIC ) Ǒ 

¶ șȞ-ȅǸǬ (16-bit ): ǺȄǪȄȅǼ ǢȄȋǩǼ ǩϢ, ǚ  ̩ǢǺɝǳ́ǱȄ Ǒ 

¶ țȚ-ȅǸǬ (32-bit ): ǩʨǽ Ǡ ΚǱ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓ (ȭǻǺǵ- ARM  Cortex -M ) Ǒ 

¶ ǘ̑ʏȄǢǾǵ ȭȀǬ (Instruction Set ) ǖԑǻȄȓȆ: 

¶ RISC  (Reduced Instruction Set Computer ): ǢǺ ȀǺȋȓ ȅǵȋǳɝǾ ǢȄǻɝǢǼ ǢȋǼ (ȭǻǺǵ- PIC, 

AVR ) 

¶ CISC  (Complex Instruction Set Computer ): ǩʨǽ ȅǵȋǳɝǾȄǸǽȆ Ȁȁȋǩ ǢȄǻɝǢǼ ǢȋǼ Ǒ 

https://www.ect.ac.uk/resources/types-and-applications-of-microcontrollers/
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ȭǺȋǺȄȅǼ (Memory ) ǖԑǻȄȓȆ: 

 

¶ Embedded  Memory:  RAM Ǡ ROM ȅǧȋǶǼ ȭǹǱȋǼǘ ǲȄȋǢ Ǒ 

¶ External  Memory : ǸȄǘȋǼ ȭǲȋǢ ȭǺȋǺȄȅǼ ȀǔȋǻȄǤ ǢǼȋǱ ȁȓ Ǒ 

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ ϤǸȁȄǼ  

 
¶ Home Appliances: Washing Machine, Microwave, Air Conditioner  

¶ Robotics & Automation  

¶ Embedded Systems: Smart Devices, IoT  

¶ Automotive: Engine Control, Airbag, and ABS  

¶ Communication Systems: Modem, Sensor Networks  

¶ Educational & Prototyping: Arduino, PIC, STM32  

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȭǬȅ͗ǔ Ƕ˸ȅǱ 

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȭǬȅ͗ǔ ֚ǽǱ ȁȄǮɝǠϦȂȄǼ ȀǔȋǻȄǤ, ȭǹȄȋ̵ǩ ǻȄǧȄǘ, ǞǸǔ ȭǢȄǮ ǗǶȋǽȄǮ ǢȋǼ I/O ȅǶǵ ǶǼȆʹȄ ǢǼȄǼ 

ǞǢʨ ʙȅʆȓȄǑ ǞǼ Ǻȋϡ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ VCC/Ground ȭǧǢ, LED ǸȄ ǽȅǩǢ ǖʅȄǵȄǽȄǘǩȄǼ ȅǳȋȓ ȅǶǵ ǗǚǬԚǬ 

ǻȄǧȄǘ ǞǸǔ ȅȀȅǼȓȄǽ ǺȅǵǬȋǼ ȭǮǬȄ ǶǻɝȋǸ́ǰ ǢǼȄ ǖϢǱǺǑ ʙǴȄǵ Ƕ˸ȅǱͼȋǽȄ ȁȋǽȄ: 

 

ȭǹȄȋ̵ǩ Ǡ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǧǢ: ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ VCC ǞǸǔ Ground ȅǶȋǵ ȀʪǢ ȭǹȄȋ̵ǩ (ǸȄ) ǻȄǧȄǘ ǢǼȄǑ 

 

ǽȅǩǢ ǖʅȄǵȄǽȄǘǩȄǼ Ǡ ǖȅȀȋǽȋ͔ȄǶ ϤǸȁȄǼ: ȅǶȋǵǼ ȅȀǤϢȄǽ (ȁȄǘ/ȭǽȄ), ɹ Ǣ ȅ͟Ǯ ǞǸǔ ȅȀȅǼȓȄǽ ȭʙȄȋǬȄǢǽ (UART , 

I2C, SPI ) ʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ȭǳǣȄǑ 

LED Ǡ ȀȄǴȄǼǰ ȀȄȅǢɝǬ: ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ ȅǶȋǵ LED ǞǸǔ ȭǼȅǩ͗Ǽ ֜  ɦǢȋǼ ȅȀ̩ǽ 'BlinK' ȭǢȄǮ ǧȄȅǽȋȓ 

ȅǶǵͼȋǽȄ Ȁȅʆȓ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

UART Ǡ ȅȀȅǼȓȄǽ ǢȅǺǚȅǵȋǢǾǵ: Ǣȅ̩ǚǬȄǼ ǸȄ ǬȄȅǺɝǵȄǽ ȀǷǬǠȓʅȄȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ǢȋǼ ȭǮǬȄ ǗǳȄǵ-ʙǳȄǵ 

(TX/RX ) ǞǼ ǺȄϡȋǺ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄǑ 

֓ǬȋǽȄǮȄǼ Ǡ ȭʙȄʈȄȅǺǔ ȭǬ͗: USB -to -TTL ǢǵǹȄǬɝȄǼ ϤǸȁȄǼ ǢȋǼ ȭǢȄǮ ǗǶȋǽȄǮ ȁȋˏ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

 

Self -Test (ȀǷǬǠϦȂȄǼ ȅǹȅ˭Ǣ): ȅǵǩϖ ȭǢȄȋǮǼ ǺȄϡȋǺ RAM, ROM ǞǸǔ ALU  ʪǢǭȄǢ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ 

ǻȄǧȄǘ ǢǼȄǑ 

ǻȅǳ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ǢȄǩ ǵȄ ǢȋǼ, ǱȋǸ ʙǲȋǺ ǢȄȋǵǢǾǵ, ǱȄǼǶǼ ȭǢȄǮ, ǞǸǔ ȀǸɝȋǾǿ ȅǶǵͼȋǽȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

ǞǨȄȑȄ, ȅǼȋȀǬ ȅǶǵʨ (Reset Pin ) ʪǢǭȄǢ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ȁȋǱ ȁȋǸǑ 
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ȭȀǽǷ-ȋǧǢ (Self -Check ) - ș.șȡ 

 

1. ǺȄǘȋʆȄǢȋ˿ȄǽȄǼȋǢ ȭǢǵ "System on a Chip " ǸǽȄ ȁȓ? 

2. ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ ȭǹǱǼ ͛ȄȓȆǹȄȋǸ ȭʙȄʈȄǺ ǩǺȄ ǼȄǣȄǼ ȭǺȋǺȄȅǼǼ ǵȄǺ ǢȆ? 

3. ǗǼӼǘȋǵȄ ǘǚȋǵȄ (Arduino Uno ) ȭǸȄȋǮɝ ȭǢȄǵ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼʨ ϤǸϘǱ ȁȓ? 

4. ǘǵԚǬ/ǗǚǬԚǬ (I/O ) ȭǶȄȋǬɝǼ ǢȄǩ ǢȆ? 

 

5. ǺȄǘȋʆȄǢȋ˿ȄǽȄǼȋǢ ȭǢǵ "System on a Chip" (SoC) ǸǽȄ ȁȓ? 

(Ǣ) Ǟʨ ǗǢȄȋǼ ӝǸ Ǹȑ Ǹȋǽ 

(ǣ) ǞǢʨ ǺȄʔ ȅǧȋǶǼ Ǻȋϡ ʙȋȀȀǼ, ȭǺȋǺȄȅǼ Ǡ I/O ȅȀȋ͗Ǻ ǲȄȋǢ Ǹȋǽ 

(Ǥ) Ǟʨ ςԎǺȄʔ Ǣȅ̩ǚǬȄȋǼ ϤǸϘǱ ȁȓ Ǹȋǽ 

  

6. ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ ȭǹǱǼ ͛ȄȓȆǹȄȋǸ ȭʙȄʈȄǺ ǩǺȄ ǼȄǣȄǼ ȭǺȋǺȄȅǼǼ ǵȄǺ ǢȆ? 

(Ǣ) RAM  

(ǣ) Flash Memory ǸȄ ROM  

(Ǥ) ȭǼȅǩ͗ȄǼ 

 

7. ǗǼӼǘȋǵȄ ǘǚȋǵȄ (Arduino Uno) ȭǸȄȋǮɝ ȭǢȄǵ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼʨ ϤǸϘǱ ȁȓ? 

(Ǣ) ATmega328P  

(ǣ) 8051  

(Ǥ) PIC16F877A  

 

8. ǘǵԚǬ/ǗǚǬԚǬ (I/O) ȭǶȄȋǬɝǼ ʙǴȄǵ ǢȄǩ ǢȆ? 

(Ǣ) ȅǸԋʅִ ǚִǶȄǳǵ ǢǼȄ 

(ǣ) ȭȀ̑Ǽ ȭǲȋǢ ǮȄǬȄ ʈȁǰ ǞǸǔ ǗǚǬԚǬ ȅǮǹȄǘȀ ȅǵȓ̆ǰ ǢǼȄ 

(Ǥ) ȭǹȄȋ̵ǩ ǢǺȄȋǵȄ 

 

9. ȅǵȋǧǼ ȭǢȄǵʨ ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ ǞǢʨ ǖǔǾ? 

(Ǣ) CPU  

(ǣ) Timers/Counters  

(Ǥ) ǚǶȋǼǼ ȀǸͼȋǽȄ 

ǚ˭Ǽ Ƕʔ (Answer Key ) - ș.șȡ 

 

1. ǢȄǼǰ ǞǢʨ ǞǢǢ ȅǧȋǶǼ Ǻȋϡǘ ʙȋȀȀǼ, ȭǺȋǺȄȅǼ ǞǸǔ ǘǵԚǬ-ǗǚǬԚǬ ȅȀȋ͗Ǻ ǲȄȋǢǑ 

2. ̛ʅȄǾ ȭǺȋǺȄȅǼ (Flash Memory ) ǸȄ ROMǑ 

3. ATmega328P Ǒ 

4. ȭȀ̑Ǽ ȭǲȋǢ ǮȄǬȄ ʈȁǰ ǢǼȄ ǞǸǔ ȭǺȄǬǼ ǸȄ ǞǽǘȅǮǼ ǺȋǱȄ ǗǚǬԚǬ ȅǮǹȄǘȀ ȅǵȓ̆ǰ ǢǼȄǑ 

5. (ǣ) ǢȄǼǰ ǞǢʨ ǞǢǢ ȅǧȋǶǼ Ǻȋϡǘ ʙȋȀȀǼ, ȭǺȋǺȄȅǼ ǞǸǔ ǘǵԚǬ-ǗǚǬԚǬ ȅȀȋ͗Ǻ ǲȄȋǢǑ 

6. (ǣ) ̛ ʅȄǾ ȭǺȋǺȄȅǼ (Flash Memory)  ǸȄ ROMǑ 

7. (Ǣ) ATmega328P Ǒ  

8. (ǣ) ȭȀ̑Ǽ ȭǲȋǢ ǮȄǬȄ ʈȁǰ ǢǼȄ ǞǸǔ ȭǺȄǬǼ ǸȄ ǞǽǘȅǮǼ ǺȋǱȄ ǗǚǬԚǬ ȅǮǹȄǘȀ ȅǵȓ̆ǰ ǢǼȄǑ  

9. (Ǥ) ǚǶȋǼǼ ȀǸͼȋǽȄ (CPU, Memory, I/O Ports, Timers ) Ǒ 
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ǩǸ ȅǾǬ (Task -Sheet ) - ș.șȡ.ș 

ǩȋǸǼ ǵȄǺ (Task Name ): ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ (Arduino Uno ) ȅǶǵ ǾǵȄʱǢǼǰ ǞǸǔ ȭǸȅȀǢ ǞǽǘȅǮ ȅ̡ǵȅǢǔ 

ȭʙȄʈȄǺ ȭǽȄǮ ǢǼȄǑ 

ȅǵȋǳɝǾǵȄǸǽȆ (Instructions ): 

 

1. ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȭǸȄȋǮɝ ǶȄǠȓȄǼ ȭǳǠȓȄǼ ǗȋǤ ȭǶȄǽȄȅǼʨ ȭǧǢ ǢξǵǑ 

2. ǘǚǞȀȅǸ ǢʅȄǸǽ ȅǳȋȓ ȅǶȅȀǼ ȀȄȋǲ Ȁǔ֜ʱ ǢǼȄǼ ȀǺȓ ȭǶȄǬɝ ȀʪǢ ǗȋǨ ȅǢǵȄ ȅǵȅ́Ǳ ȭȁȄǵǑ 

 

ǢȄȋǩǼ ȅǸǸǼǰ (Description ): 

 

1. ǗǼӼǘȋǵȄ ǘǚȋǵȄ ȭǸȄȋǮɝǼ ȅǮȅǩǬȄǽ ǞǸǔ ǞǵȄǽǤ ȅǶǵͼȋǽȄ ǾǵȄʱ ǢξǵǑ 

2. ǗǼӼǘȋǵȄ ǗǘȅǮǘ (IDE ) ȀǷǬǠȓʅȄǼʨ ǠȋǶǵ ǢξǵǑ 

3. 'Blink' ǞʺȄ̩ǽ ȭǢȄǮʨ ȅȀȋǽʮ ǢξǵǑ 

4. ȭǢȄǮʨ Ǣ̩Ȅǘǽ ǢȋǼ ȭǸȄȋǮɝ ǗǶȋǽȄǮ Ǣξǵ ǞǸǔ șț ǵǔ ȅǶȋǵǼ ǞǽǘȅǮǼ ǗǧǼǰ ǶǻɝȋǸ́ǰ ǢξǵǑ 

 

ʙȋȓȄǩǵȆȓ ǺȄǽȄǺȄǽ (Resources required ): 

 

ʙȋǻȂȄǩǵȆȓ ȅǶȅǶǘ: ǖʅȄȅ̀-͗ʅȄʨǢ ȅǼ͗ ϤȄǑ̃ 

ʙȋǻȂȄǩǵȆȓ ӶǽȀ: ǘǚǞȀȅǸ ǢʅȄǸǽ (USB Type B ) Ǒ 

ʙȋǻȂȄǩǵȆȓ ǘʹǘǶȋǺ̀: Arduino Uno Board , LED, 220 Ohm Resistor, Breadboard . 

ʙȋǻȂȄǩǵȆȓ ǶȅǼǺȄǶǢ ǻ:̆ Ǣȅ̩ǚǬȄǼ (ȀǷǬǠȓʅȄǼȀȁ) Ǒ 

 

ȭ͟ȅǾȅǷȋǢǾǵ ǾȆǬ: 

ȅǶǵ ǵνǼ ȅǶȋǵǼ ǴǼǰ 

(Digital/Analog ) 
ȭǹȄȋ̵ǩ (High/Low ) ǷǽȄǷǽ 

șț Digital    

A0  Analog    

 

ǩǸ ȅǾǬ (Task -Sheet) -ș.șȡ.Ț 

ǩȋǸǼ ǵȄǺ: ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ (Arduino Uno ) ȅǶǵ ǾǵȄʱǢǼǰ ǞǸǔ ȭǸȅȀǢ ǞǽǘȅǮ ȅ̡ǵȅǢǔ (LED 

Blinking ) ȭʙȄʈȄǺ ȭǽȄǮ ǢǼȄǑ 

ǚȋ˶ϩ: 

ǗǼӼǘȋǵȄ ǘǚȋǵȄ ȭǸȄȋǮɝǼ ȅǸȅǹ̏ ȅǶǵ (Digital, Analog, Power) ȅǧȅͥǱ ǢǼȄǑ 

ǗǼӼǘȋǵȄ ǗǘȅǮǘ (IDE) ϤǸȁȄǼ ǢȋǼ ȭʙȄʈȄǺ ǗǶȋǽȄǮ ǢǼȄǼ Ƕ˸ȅǱ ȭǾǣȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ: 

 

1. ǗǼӼǘȋǵȄ ǘǚȋǵȄ ȭǸȄǮɝ (Arduino Uno)  

2. ǘǚǞȀȅǸ ǢʅȄǸǽ (USB Cable)  

3. Ǣȅ̩ǚǬȄǼ ǸȄ ϨȄǶǬǶ (Arduino IDE ȀǷǬǠȓʅȄǼȀȁ)  

4. ȭʛǮȋǸȄǮɝ Ǡ ǞǽǘȅǮ (ǟȅˏǢ, șț ǵǔ ȅǶȋǵǼ ȅǸ̵-ǘǵ ǞǽǘȅǮ ϤǸȁȄǼ ǢǼȄ ǻȄȓ) 
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ǢȄȋǩǼ ǴȄǶ:  

 

1. ǗǼӼǘȋǵȄ ǘǚȋǵȄ ȭǸȄȋǮɝǼ ȅǮȅǩǬȄǽ ȅǶǵ (Ș-șț) ǞǸǔ ǞǵȄǽǤ ǘǵԚǬ ȅǶǵ (A0-A5) ͼȋǽȄ ǾǵȄʱ ǢξǵǑ  

2. ǘǚǞȀȅǸ ǢʅȄǸǽ ȅǳȋȓ ȭǸȄǮɝʨȋǢ ȅǶȅȀǼ ȀȄȋǲ Ȁǔ֜ʱ ǢξǵǑ  

3. Ǣȅ̩ǚǬȄȋǼ ǗǼӼǘȋǵȄ ǗǘȅǮǘ (IDE ) ȀǷǬǠȓʅȄǼʨ ǠȋǶǵ ǢξǵǑ  

4. 'File' ȭǺԑ ȭǲȋǢ 'Examples' -> '01.Basics' -> 'Blink' ȭǢȄǮʨ ȅȀȋǽʮ ǢξǵǑ  

5. 'Tools' ȭǺԑ ȭǲȋǢ ȀʪǢ 'Board' (Arduino Uno) ǞǸǔ 'Port' ȅȀȋǽʮ ǢξǵǑ  

6. 'Upload' ǸȄǬȋǵ ȅʴǢ ǢȋǼ ȭǢȄǮʨ ȭǸȄȋǮɝ ǗǶȋǽȄǮ ǢξǵǑ  

7. ȭǸȄȋǮɝǼ șț ǵǔ ȅǶȋǵǼ ȀȄȋǲ ֜  ɦǞǽǘȅǮ-ʨ ȅǵȅǳɝ͊ ȀǺȓ ǶǼǶǼ ΎǽȋǨ ǞǸǔ ȅǵǹȋǨ ȅǢ ǵȄ ǱȄ ǶǻɝȋǸ́ǰ ǢξǵǑ 

 

ȀǱǢɝǱȄ: 

 

¶ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȭǸȄȋǮɝ ǶȄǠȓȄǼ ȭǳǠȓȄǼ ǗȋǤ ȭǶȄǽȄȅǼʨ ȭǧǢ ǢξǵǑ 

¶ ǘǚǞȀȅǸ ǢʅȄǸǽ ȭǣȄǽȄǼ ȀǺȓ ȀȄǸǴȄǵǱȄ ǖǸǽνǵ ǢξǵǑ 

¶ ȅǶȅȀ-Ǽ ȀȄȋǲ ǢȄȋǵʮ ǢǼȄǼ ȀǺȓ ȭǶȄǬɝ ȀʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ȭȁȄǵǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.Țș: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ) 

ȅǾǣǵǷǽ-ș.Țș: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ 

ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘȋǧǼ ǴǼǰ ǞǸǔ ȅǧȅͥǱ ǢǼǵ 

2. ǘ̃Ȅȅ͖ȋǱ ϤǸϘǱ ȅǸȅǹ̏ ǴǼȋǵǼ ֧ǘȋǧǼ ȀȄȋǲ ǶȅǼȅǧȅǱ 

3. ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ ȭǬȅ͗ǔ Ƕ˸ȅǱ 

 

ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘȋǧǼ ǴǼǰ ǞǸǔ ȅǧȅͥǱ ǢǼǵ 

ǘ̃ Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ ȁȋǽȄ ǞǺǵ ǞǢʨ ǘȋǽȋʭȄȋǺǢȄȅǵǢʅȄǽ ȅǮǹȄǘȀ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȁ Ȁȅʆȓ 

(ON ) ǸȄ Ǹ ̎(OFF ) ǢǼȋǱ ǞǸǔ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǸȄ ԚǵǕ͛ȄǶǵ ǢǼȋǱ ϤǸϘǱ ȁȓ Ǒ Ǟʨ ȀȄȅǢɝȋǬǼ ǶȅǼǸȄȁȆ Ƕǲ ȅǵȓ̆ ǰ 

ǢȋǼ ǘȋǽǢʏǵ ʙǸȄȁ ǲȄȅǺȋǻȂ ǸȄ ǧȄ֟ ǢȋǼ ȅǮǹȄǘȀ ǶȅǼǧȄǽǵȄ ǢȋǼ Ǒ  

 

ʙǴȄǵ ǢȄǩ: ȮǸԋʅȅǱǢ ʙǸȄȁ ȅǵȓ̆ ǰ ǢǼȄǑ 

ǢȄǻɝǵȆȅǱ: ֧ ǘǧ ǖǵ ǢǼȋǽ ȀȄȅǢɝǬ ȀҪǰɝ ȁȓ Ǡ ȅǸԋʅִ ʙǸȄȅȁǱ ȁȓ, ǖǷ ǢǼȋǽ ȀȄȅǢɝǬ ȭǹȋǦ ǻȄȓ Ǡ ʙǸȄȁ Ǹ ̎ȁȓ Ǒ 

 

ʙǢȄǼȋǹǳ: ȀȄǴȄǼǰ ǬǤǽ ֧ǘǧ ȭǲȋǢ ςξ ǢȋǼ ԚǾ ǸȄǬǵ, ԚǾ ֧ǘǧ ǘǱʅȄȅǳ ȅǸȅǹ̏ ǴǼȋǵǼ ȁȓ Ǒ 

ϤǸȁȄǼ: ǽȄǘǬ, ǷʅȄǵ, ȭǬȅǽȅǹǾǵ ǞǸǔ ȭǻȋǢȄȋǵȄ ȮǸԋʅȅǱǢ ǻ̆ǶȄȅǱ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ Ǟʨ ǖǶȅǼȁȄǻɝ Ǒ ֚ ǽǱ, Ǟʨ ȅǸԋʅȋǱǼ 

ǻȄǱȄȓȄǱ ȅǵȓ̆ ǰǢȄǼȆ ǞǢʨ ȀȄǴȄǼǰ 'ȭǤǬ' ǸȄ ȀǔȋǻȄǤǢȄǼȆ ǻǑ̆ 
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ǘ̃Ȅȅ͖ȋǱ ϤǸϘǱ ȅǸȅǹ̏ ǴǼȋǵǼ ֧ǘȋǧǼ ȀȄȋǲ ǶȅǼȅǧȅǱ 

ǘ̃ Ȅȅ͖ȓȄǽ ǖǶȄȋǼǾȋǵǼ ǩϢ ȅǱǵ ǴǼȋǵǼ ֧ǘǧ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

1. ϥȄԑȓȄǽ ֧ǘǧ 

2. ǘȋǽǢȋʏȄȋǺǢȄȅǵǢʅȄǽ ֧ǘǧ 

3. ǘȋǽǢʏȅǵ̋ ֧ǘǧ (ȋȀ̑ȋǼǼ ΜȄǼȄ ȅǵȅǺɝǱ ֧ǘǧ) 
 

ϥȄԑȓȄǽ ֧ǘǧ 

ȭǻ ֧ǘǧ ǷʅȄʮȅǼȋǱ ȭǺȅǾǵȋǢ ǖǶȄȋǼǬǼ ǢǼȄǼ ǩϢ ϥȄԑȓȄȅǽ ϤǸȁȄǼ ǢǼȄ ȁȓ ǱȄȋǢ ϥȄԑȓȄǽ ֧ǘǧ ǸȋǽǑ ȭǻǺǵǕ ԚǾǸȄǬǵ 

֧ǘǧ, ȅȀȋǽʮǼ ֧ǘǧ, ȅǽȅǺǬ ֧ǘǧǑ  

 

ԚǾǸȄǬǵ ֧ǘǧ  

ǷʅȄʮȅǼȋǱ ȭǺȅǾȋǵǼ ȭǻ ֧ǘǧ ϥȄԑȓȄȅǽ/ȁȄǱ ΜȄǼȄ ԚǾ ǢȋǼ ֧ǘȅǧǔ ǢǼȄ ȁȓ ǞǸǔ ȭǨȋȑ ȅǳȋǽ ȅ͝ǔ ǞǼ ǺȄϡȋǺ ǗȋǤǼ 

ǖǸ͛Ȅȓ ȅǷȋǼ ǗȋȀ ǱȄȋǢ ԚǾǸȄǬǵ ֧ǘǧ ǸȋǽǑ ȭǻǺǵ ǖǵ-ǖǷ ԚǾǸȄǬǵ ֧ǘǧǑ ǷʅȄʮȅǼȋǱ ȭǺȅǾȋǵ ԚǾǸȄǬǵ ֧ǘȋǧ ǧȄǼʨ 

ȅǶǵ ǲȄȋǢ- ԋǘʨ ȅǶǵ NC (Normally Close), ԋǘʨ ȅǶǵ NO (Normally Open)  

 

NC (Normally Close) Ǡ NO (Normally Open) 

 

ǗȀȋǽ ǞͼǽȄ ȅǳȋǻȂ ֧ǘǧ ǸȄ ǖȋǬȄȋǺʨǢ actionable device ͼȋǽȄǼ ǬȄȅǺɝǵȄȋǽǼ contact ȭǢ ȅǵȋǳɝǾ ǢȋǼǑ 

ȀȁǩǹȄȋǸ Ǹǽȋǽ, ǗǺǼȄ ǸȄȀȄ ǸȄȅǮȂȋǱ ȭǻ contact/maintained ǘ֧ǧ ϤǸȁȄǼ ǢȅǼ ȭȀͼȋǽȄȋǱ ԋȋǬȄ ǬȄȅǺɝǵȄǽ ǲȄȋǢǑ 

ǗǺǼȄ ǻǣǵ ֧ǘǧ ǖǷ ǢȋǼ ǼȄȅǣ Ǳǣǵ ǬȄȅǺɝǵȄǽ ԋȋǬȄǼ contact normally open condition Ǟ ǲȄȋǢǑ ǗǸȄǼ 

ǻǣǵ ǖǵ ǢǼȄ ȁȋǸ Ǳǣǵ contact ԋȋǬȄ ȭʴȄǩ ȁȋǸǑ ǞǣȄȋǵ ςԎ ȭʴȄǩ ǸǽȋǱ ȁȋǸǑ normally close ǵȓǑ ǗǶȅǵ ǞǸȄǼ 

֧ǘǧ ǗǸȄǼ ǖǷ ǢǼȋǸǵǑ Ǟǘ ֪֙ȋǱɝ ȭȀ normally close condition Ǟ ǲȄǢȋǸǑ ǢȄǼǰ ǘȋǱȄǺȋϡ ȭȀ ȭʴȄǩ ȁȋǻȂǘ 

ǸȋȀ ǗȋǨǑ ǻǣǵ ǖǷ ǢǼȄ ȁȋǸ Ǳǣǵ contact open ȁȋǸǑ Ǟȋʹȋʔ ςԎ open use ǢǼȋǱ ȁȋǸǑ normally open  

ǵȓǑ 

 

ǷʅȄʮȅǼȋǱ ȭǺȅǾȋǵ ԚǾǸȄǬǵ ֧ǘǧȋǢ ǖǵ ֧ǘǧ ȅȁȋȀȋǸ ϤȄǸȁȄǼ ǢǼȋǽ Ǣȋ˿Ȅǽ ȀȄȅǢɝǬȋǢ ϨȄȅǧǔ ǢǼȋǱ ȁȓ ǢȄǼǵ ԚǾǸȄǬǵ 

ǘ֧ǧ ԚǾ ǢȋǼ ȭǨȋȑ ȅǳȋǽ ǻǣǵ ǗȋǤǼ ǖǸ͛Ȅȓ ȅǷȋǼ ǗȋȀ Ǳǣǵ Ǣȋ˿Ȅǽ ȀȄȅǢɝȋǬ ǗǼ ǶȄǠȓȄǼ ǲȄȋǢ ǵȄǑ ǱȄǘ ǶȄǠȓȄǼȋǢ 

ȭȁȄ̷ ǢȋǼ ǴȋǼ ǼȄǣȄǼ ǩϢ ϨȄȅǧǔ ǢǼȄ ȁȓǑ ǘ̃Ȅȅ͖ȋǱ ȭǺȅǾȋǵ ԚǾǸȄǬǵ ǖǵ ֧ǘȋǧǼ ǢȄǽȄǼ Ȁ֓ǩ ȁȓ ǞǸǔ ǖǷ ֧ǘǧ ǸȄ 

ǘǺȄǼȋǩȅ̑ ֧ǘȋǧǼ ǢȄǽȄǼ ǽȄǽ ȁȓǑ 

 

ȅȀȋǽʮǼ ֧ǘǧ 

 

ǷʅʮȅǼȋǱ ȭǺȅǾȋǵ ȭǻ ֧ǘȋǧǼ ǤȄȋǻȂ ȅǽǣȄ ȭǳȋǣ, ϥȄԑȓȄȅǽ ֧ǘȋǧǼ ǸȄǬǵ ӢȅǼȋȓ ǖǱǕǶǼ ֧ǘȋǧǼ ǶȅǩǾǵ ȅȀȋǽǢǾǵ ǢȋǼ 

ǘ֧ȅǧǔ ǢǼȄ ȁȓ ǱȄȋǢ ȅȀȋǽʮǼ ֧ǘǧ ǸȋǽǑ ǸȄȀȄǸȄȅȑȋǱ ȅʚȋǩǼ ǱȄǶǺȄʔȄ ȅǵǴɝȄǼǰ ǢǼȋǱ ȅȀȋǽʮǼ ֧ǘǧ ϤǸȁȄǼ ǢȋǼ Ǒ 

ǷʅȄʮȅǼȋǱ ȅȀȋǽʮǼ ֧ǘȋǧ ȅǱǵʨ ȅǶǵ ǲȄȋǢǑ ǞǢʨ ȅǶǵ ǢǺǵ, NO ǞǢʨ, NC ǞǢʨǑ 

  

ȅȀȋǽʮǼ ֧ǘǧȋǢ ǖǵ ֧ǘǧ ȅȁȋȀȋǸ ϤȄǸȁȄǼ ǢǼȋǽ ȀȄȅǢɝǬȋǢ ϨȄȅǧǔ ǢǼȄǼ ǳǼǢȄǼ ȁȓǵȄ ǢȄǼǵ ȅȀȋǽʮǼ ֧ǘǧ ȭǻ ǶȅǩǾȋǵ 

ǼȄǣȄ ȁȓ ʪǢ ȭȀǘ ǶȅǩǾȋǵ ǲȄȋǢǑ ԚǾǸȄǬǵ ֧ǘȋǧǼ ǺȋǱȄ ǖǸ͛ȄǼ ǶȅǼǸǱɝǵ ȁȓ ǵȄǑ ȅȀȋǽʮǼ ֧ǘȋǧǼ ȀȄȋǲ ȀȄȅǢɝǬȋǢ ǖǷ 

ǸȄ ǖǵ ǢǼȄǼ ǩϢ ǗǽȄǳȄ ȭǢȄǵ ֧ǘȋǧǼ ǳǼǢȄǼ ȁȓ ǵȄǑ 

 

 



118 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ȅǽȅǺǬ ֧ǘǧ 

ȅǽȅǺǬ ֧ǘǧ ȁǽ ǘȋǽȋʭȄȋǺǢȄȅǵǢʅȄǽ ȅǮǹȄǘȀ ǻȄ ǞǢʨ ǞǢӨȋǻȂǬȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ǲȄȋǢǑ ȭǢȄǵ ǻȋ̆Ǽ ǤȅǱ, ԋǼΖ Ǟǘ 

֧ǘȋǧǼ ǺȄϡȋǺ ȅǵȓ̆ ǰ ǢǼȄ ǻȄȓǑ ȅǽǷǬ, ǬȄǠȓȄǼ ȭʆȋǵ Ǟ ǴǼȋǵǼ ֧ǘǧ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ǘȋǽǢȋʏȄȋǺǢȄȅǵǢʅȄǽ ֧ǘǧ 

ǷʅȄʮȅǼȋǱ ȭǺȅǾȋǵ ȭǻ ֧ǘǧ ϤǸȁȄǼ ǢȋǼ ǘȋǽǢȋʏȄϥȄǤȋǵʨǢ ǚǶȄȋȓ ֧ǘȅǧǔ ǢǼȄ ȁȓ ǱȄȋǢ ǘȋǽǢȋʏȄȋǺǢȄȅǵǢʅȄǽ ֧ǘǧ 

ǸȋǽǑ ȭǻǺǵǕ ȅǼȋǽǼ ǺȄϡȋǺ ֧ǘȅǧǔ ǞǸǔ ϥȄǤȋǵʨǢ Ǣ̃ȄǢȋǬȋǼǼ ǖȅʺȅǽȅǼ Ǣ̀ȄȋʮǼ ǺȄǴȄȋǺ ֧ǘȅǧǔǑ ǱȋǸ Ǟǘ ǴǼȋǵǼ 

֧ǘȋǧ ȅǢӫ ǖ֧ȅǸǴȄ ǼȋȓȋǨǑ ȭǻǺǵ ֙ȅǹǔ ȅǶǵ ǲȄǢȄȓ ǗǷ ǮȄǚǵ ǢǼȋǱ ǢǼȋǱ ȅǶǵ Ȁȁȋǩ ǖȋǢȋǩȄ ȁȓǑ ǘȋǽǢʏȅǵʺ 

֧ǘȋǧǼ ǺȋǱȄ ΚǱ ȀǺȋǻȂ ǘȋǽǢȋʏȄȋǺǢȄȅǵǢʅȄǽ ֧ǘǧ ֧ǘȅǧǔ ǢǼȋǱ ǶȄȋǼǵȄǑ 

  

ǘȋǽǢʏȅǵʺ ֧ǘǧ 

ǘ̃Ȅȅ͖ȋǱ ǘȋǽǢʏȅǵʺ ǘʹǘǶȋǺȋ̀ ǘȋǽǢȅʏǢʅȄǽ ȁȄǘ ȅȀǤǵȄǽ / ȭǽȄ ȅȀǤϢȄǽ (1/0) ǞǼ ǺȄǴȄȋǺ ȭǻ ֧ǘȅǧǔ ȁȓ ǱȄȋǢ 

ǘȋǽǢʏȅǵʺ ֧ǘȅǧǔ ǸȋǽǑ ȭǻǺǵǕ ȅǶǞǽȅȀ ǗǚǬԚǬ ʏȄǵȅǩ͗Ǽ ǬȄǘǶ ȁȋǽ ʏȄǵȅǩ͗Ǽ ǸȄȓȄȅȀǔ ǞǼ ǺȄǴȄȋǺ ֧ǘȅǧǔ ȁȓǑ 

Ǟǘ ֧ǘȋǧǼ ֧ȅǸǴȄ ȁǽǕ 

ʏȄǵȅǩ͗Ǽ ΜȄǼȄ ֧ǘȅǧǔ ӝǸǘ ΚǱ ǢǼȄ ȓȄȓǑ ǘȋǽǢʏȅǵʺ ֧ǘȅǧǔ Ǟ ȭǢȄǵ ǴǼȋǵǼ ֙ȅǹǔ ȅǶǵ ǵȄ ǲȄǢȓ Ȁȁȋǩ ǖȋǢȋǩȄ ȁȓ 

ǵȄǑ 

      

ȭȀ̑Ǽ ȭǸǘǩ ֧ǘǧ 

ǷʅȄʮȅǼȋǱ ȭǺȅǾǵȋǢ ǶȅǼǧȄǽǵȄ ǢǼȄǼ ǩϢ ǻǣǵ ȭȀ̑Ǽ ϤǸȁȄǼ ǢȋǼ ֧ǘȅǧǔ ǢǼȄ ȁȓ Ǳǣǵ ǱȄȋǢ ȭȀ̑Ǽ ȭǸǘǩǮ ֧ǘȅǧǔ 

ǸȋǽǑ ȭǻǺǵǕ ǷȋǬȄǘȋǽǢȅʏǢ ȭȀ̑Ǽ ȭǸǘǩǮ ֧ǘǧǑ 

ǷʅȄʮȅǼȋǱ ȭǺȅǾȋǵ   ȭȀ̑Ǽ ΜȄǼȄ ֧ǘȅǧǔȋǢ ԋǘ ǹȄȋǤ ǹȄǤ ǢǼȄ ǻȄȓǑ 

 

ǞǵȄǽǤ ȭȀ̑Ǽ ֧ǘȅǧǔ: ȭǻ ȭȀ̑Ǽ ֧ǘȅǧǔ ȅǵȅǳɝ͊ ǤȄȅǰȅǱǢ ȀǔϚȄǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ֧ǘȅǧǔ ȅȀȋ͗Ǻ ǶȅǼǧȄǽǵȄ ǢȋǼ ǱȄȋǢ 

ǞǵȄǽǤ ȭȀ̑Ǽ ȭǸǘǩǮ ȭȀ̑Ǽ ȭǸǘǩ ֧ǘǧ 

֧ǘǧ ǸȋǽǑ 

 

ȅǮȅǩǬȄǽ ȭȀ̑Ǽ ֧ǘȅǧǔ 

ȭǻ ȭȀ̑Ǽ ֧ǘȅǧǔ ȭǢȄǵ ǤȄȅǰȅǱǢ ȀǔǣȄǼ ǚǶǼ ǵȓ, ȅǮȅǩǬȄǽ ǺȄȋǵ ǖǲɝȄִ ȀǼȄȀȅǼ 0 ǸȄ 1 ǞǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ֧ǘȅǧǔ 

ǢȋǼ ǱȄȋǢ ȅǮȅǩǬȄǽ ȭȀ̑Ǽ ֧ǘǧ ǸȋǽǑ ȭǻǺǵǕ ʙȅʺȅǺʨ ȭȀ̑Ǽ, ȭǺǬȄǽ ȭȀ̑Ǽ ΜȄǼȄ ֧ǘȅǧǔǑ 

 

ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ ȭǬȅ͗ǔ Ƕ˸ȅǱ 

ǘ̃ Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ (ȭǻǺǵ: ȭʛǢȄǼ, Ǣ̀ȄʮǼ, ǗǘȋȀȄȋǽǬǼ) ȭǬȅ͗ǔȋȓǼ ʙǴȄǵ Ƕ˸ȅǱͼȋǽȄ ȁȋǽȄðȅǵǼȄǶǳ 

ǗǘȋȀȄȋǽǾǵ ȅǵȅ́Ǳ ǢȋǼ ԍϩǺȄǵ ǶȅǼǳǾɝǵ, Ǣȅ̀ȅǵǚʨ ȭǬ͗, ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ȭǹȄȋ̵ǩ ʑǶ ǶȅǼǺȄǶ, ǞǸǔ ǘǵ֧ȋǽǾǵ 

ȭǼȅǩ͗ʅȄ̑ (ȭǺǤȄǼ) ȭǬ͗ Ǒ Ǟǘ ǶǼȆʹȄͼȋǽȄ ֧ǘȋǧǼ ǢȄǻɝǢȄȅǼǱȄ, ǘǵ֧ȋǽǾǵ ǖǣ˦ǱȄ ǞǸǔ ǻȄȅ̆Ǣ Δʨ ȀǵȄʱ ǢǼȋǱ 

ȀȄȁȄϦ ǢȋǼ Ǒ 

 

ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ ȭǬȅ͗ǔ ǞǼ ǴȄǶȀ֚ȁ: 

 

ȅǵǼȄǶ˭Ȅ Ǡ ԍϩǺȄǵ ǶȅǼǳǾɝǵ (Visual Inspection ): ֧ ǘǧʨ ȅǸԋʅִ ǚִȀ ȭǲȋǢ ȀҪǰɝ ȅǸȅˏ̏ (Lockout/Tagout ) 

ǢξǵǑ ȅǷȅǩǢʅȄǽ ǮʅȄȋǺǩ, ȭǶȄȑȄ ǳȄǤ, ֟ ǩ ǢȄȋǵǢǾǵ, ǞǸǔ ǺȓǽȄ ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ Ǣξǵ Ǒ 
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Ǣȅ̀ȅǵǚʨ ȭǬ͗ (Continuity Test ): ǺȄȅ̵ȅǺǬȄǼȋǢ ǠȁǺ ǸȄ Ǣȅ̀ȅǵǚʨ ȭǺȄȋǮ ȭȀǬ ǢȋǼ ֧ǘǧʨ 'ON' ǶȅǩǾȋǵ 

ǲȄǢȋǽ Ǣȅ̀ȅǵǚʨ ǗȋǨ (ǸȆǶ Ǿ )̞ ǞǸǔ 'OFF' ǶȅǩǾȋǵ ǲȄǢȋǽ Ǣȅ̀ȅǵǚʨ ȭǵǘðǱȄ ȅǵȅ́Ǳ ȭȁȄǵ Ǒ 

 

ǘǵ֧ȋǽǾǵ ȭǼȅǩ͗ʅȄ̑ ȭǬ͗ (Megger Test ): ֧ ǘǧȅǤȓȄȋǼǼ ǘǵ֧ȋǽǾǵ ǖǣ˦ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ǸȄ ȭǺǤȄǼ ϤǸȁȄǼ ǢȋǼ 

ȭǷǩ-Ӷ-ʈȄǚ̃ ǞǸǔ ȭǷǩ-Ӷ-ȭǷǩ ʙȅǱȋǼȄȋǴǼ ǺȄǵ ǶȅǼǺȄǶ Ǣξǵ Ǒ 

 

ȭǹȄȋ̵ǩ ʑǶ ȭǬ͗ (Voltage Drop Test ): ȭǽȄǮ ǧȄ֟ ǲȄǢȄ ǖǸ͛Ȅȓ ֧ǘȋǧǼ ǘǵԚǬ Ǡ ǗǚǬԚǬ ǬȄȅǺɝǵȄȋǽ ȭǹȄȋ̵ǩ 

ȭǺȋǶ ȭǳӝǵǑ ȭǸȅǾ ʑǶ ǺȄȋǵǘ ֧ǘǧʨ Δʨԛǰɝ Ǒ 

 

ȭǺǢȄȅǵǢʅȄǽ Ǡ ǘ̀ȄǼǽǢ ȭǧǢ (Mechanical Check ): ֧ ǘǧʨ ͢ȇǲȅǽ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǞǸǔ ǘ̀ȄǼǽȅǢǔ ȅȀȋ͗Ǻ 

ʪǢǭȄǢ ǘ̀ȄǼǽǢ ǢǼȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ Ǣξǵ Ǒ 

 

ȭȀǽǷ ȭǧǢ (Self -Check)-ș.Țș 
 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ ֚ǽǱ ȭǢȄǵ ǴǼȋǰǼ ȅǮǹȄǘȀ? 

 

(Ǣ) ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȀ 

(ǣ) ǘȋǽȋʭȄȋǺǢȄȅǵǢʅȄǽ ȅǮǹȄǘȀ 

(Ǥ) ͗ ʅȄʨǢ ȅǮǹȄǘȀ 

 

Ț. ֧ ǘȋǧǼ ʙǴȄǵ ǢȄǩ ǢȆ? 

 

(Ǣ) ȭǹȄȋ̵ǩ ֕ȅ˸ ǢǼȄ 

(ǣ) ȮǸԋʅȅǱǢ ʙǸȄȁ ȅǵȓ̆ǰ ǸȄ ǖǵ-ǖǷ ǢǼȄ 

(Ǥ) ȅǸԋʅִ ȀȄʠȓ ǢǼȄ 

 

ț. ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ֧ǘȋǧǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆʹȄǼ ǩϢ ȭǢȄǵ ȭǺȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

 

(Ǣ) ȭǹȄȋ̵ǩ ȭǺȄǮ 

(ǣ) Ǣȅ̀ȅǵǚʨ ǸȄ ǠȁǺ ȭǺȄǮ 

(Ǥ) ȁȄǬɝǩ ȭǺȄǮ 

 

Ȝ. ֧ ǘǧ 'OFF' ǶȅǩǾȋǵ ǲȄǢȋǽ ǺȄȅ̵ȅǺǬȄȋǼ ǢȆ ǷǽȄǷǽ ǶȄǠȓȄ ǚȅǧǱ? 

 

(Ǣ) ǸȆǶ Ǿ  ̞ȁȋǸ 

(ǣ) Ǣȅ̀ȅǵǚʨ ǲȄǢȋǸ ǵȄ (OL ǸȄ ǘǵȅǷȅǵʨ) 

(Ǥ) ȅǩȋǼȄ ǠȁǺ ȅǼȅǮǔ ȭǳǣȄȋǸ 

 

ȝ. ֧ ǘȋǧǼ ǘǵ֧ȋǽǾǵ ǖǣ˦ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȭǢȄǵʨ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

 

(Ǣ) ǖʅȄȅǺǬȄǼ 

(ǣ) ȭǺǤȄǼ (Megger ) 

(Ǥ) ǠȓȄǬȅǺǬȄǼ 
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ǚ˭Ǽ Ƕʔ (Answer Key ) -ș.Țș 

1. (ǣ) ǘȋǽȋʭȄȋǺǢȄȅǵǢʅȄǽ ȅǮǹȄǘȀ 

2. (ǣ) ȮǸԋʅȅǱǢ ʙǸȄȁ ȅǵȓ̆ǰ ǸȄ ǖǵ-ǖǷ ǢǼȄ 

3. (ǣ) Ǣȅ̀ȅǵǚʨ ǸȄ ǠȁǺ ȭǺȄǮ 

4. (ǣ) Ǣȅ̀ȅǵǚʨ ǲȄǢȋǸ ǵȄ (OL ǸȄ ǘǵȅǷȅǵʨ) 

5. (ǣ) ȭǺǤȄǼ (Megger ) 

 

ǩǸ ȅǾǬ (Task -Sheet) -ș.Țș 

ǩȋǸǼ ǵȄǺ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢȅʏǢ ֧ǘǧ ȅǧȅͥǱǢǼǰ ǞǸǔ ǞǼ Ǣȅ̀ȅǵǚʨ Ǡ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́ȄǑ 

 

ǚȋ˶ϩ: 

1. ȅǸȅǹ̏ ʙǢȄǼ ǘ̃Ȅȅ͖ȓȄǽ ֧ǘǧ (ԚǾ ǸȄǬǵ, ǬǤǽ, ȭʛǢȄǼ) ȅǧȅͥǱ ǢǼȄǑ 

2. ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ֧ǘȋǧǼ ǖǵ-ǖǷ Ǣȅ̃Ǿǵ ǶǼȆʹȄ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ: 

 

1. ȅǸȅǹ̏ ʙǢȄǼ ǘ̃Ȅȅ͖ȓȄǽ ֧ǘǧǑ 

2. ȅǮȅǩǬȄǽ/ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼǑ 

3. ǢȄȋǵȅʮǔ ǠȓʅȄǼǑ 

 

ǢȄȋǩǼ ǴȄǶ (ȭǬȅ͗ǔ Ƕ˸ȅǱ): 

 

1. ԍϩǺȄǵ ǶȅǼǳǾɝǵ (Visual Inspection ): ֧ ǘǧʨǼ ǸȅǮȋǱ ȭǢȄȋǵȄ ȭǶȄȑȄ ǳȄǤ, ǷȄǬǽ ǸȄ ֟ ǩ ǢȄȋǵǢǾǵ ǗȋǨ 

ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ 

2. ȅǵǼȄǶ˭Ȅ: ȅǵȅ́Ǳ Ǣξǵ ȭǻ ֧ǘǧʨ ȭǢȄȋǵȄ ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ȀȄȋǲ ֜  ɦȭǵǘ (Lockout/Tagout ) Ǒ 

3. Ǣȅ̀ȅǵǚʨ ȭǬ͗: 

 

¶ ǺȄȅ̵ȅǺǬȄǼȋǢ Ǣȅ̀ȅǵǚʨ ǸȄ ǠȁǺ (Ƶ) ȭǼȋ˙ ȭȀǬ ǢξǵǑ 

¶ ֧ǘȋǧǼ ǘǵԚǬ Ǡ ǗǚǬԚǬ ǬȄȅǺɝǵȄȋǽ ȭʙȄǸ ԋʨ ǴξǵǑ 

¶ ֧ǘǧ 'ON' Ǣξǵ: ǺȄȅ̵ȅǺǬȄȋǼ ǸȆǶ Ǿ  ̞ȁǠȓȄ ǚȅǧǱ ǸȄ ȅǩȋǼȄ ǠȁȋǺǼ ǢȄǨȄǢȄȅǨ ǺȄǵ ȭǳǣȄȋǱ ȁȋǸǑ 

¶ ֧ǘǧ 'OFF' Ǣξǵ: ǺȄȅ̵ȅǺǬȄȋǼ 'OL' ǸȄ ǖȀȆǺ ȭǼȅǩ͗ʅȄ̑ ȭǳǣȄȋǱ ȁȋǸǑ 

 

4. ǷǽȄǷǽ: ʙȄ̔ ȅǼȅǮǔ ǶǻɝȋǸ́ǰ ǢȋǼ ȅȀ˸Ȅ̇ ȅǵǵ ֧ǘǧʨ ǹȄȋǽȄ ǵȄ ȅǢ ǵǑ͊ 

 

ȀǱǢɝǱȄ: 

 

1. ǽȄǘǹ ǸȄ ȅǸԋʅִ ȀǔȋǻȄǤ ǲȄǢȄ ǖǸ͛Ȅȓ Ǣȅ̀ȅǵǚʨ ȭǬ͗ ǢǼȋǸǵ ǵȄǑ 

2. ǺȄȅ̵ȅǺǬȄȋǼǼ ǵǸ ȀʪǢ ȭǼȋ˙ ǗȋǨ ȅǢǵȄ ȅǵȅ́Ǳ ȁȋȓ ȅǵǵǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.ȚȚ:  ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ϤȄǬȄȅǼ) 

ȅǾǣǵǷǽ-ș.ȚȚ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ϤȄǬȄȅǼ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȭȀǽ Ǡ ϤȄǬȄȅǼ ȅǧȅͥǱ ǢǼǵ 

2. ϤȄǬȄȅǼǼ ʙǢȄǼȋǹǳ 

3. ϤȄǬȄȅǼ ǶǼȆʹȄ Ƕ˸ȅǱ 

 

ȭȀǽ Ǡ ϤȄǬȄȅǼ    ȅǧȅͥǱ ǢǼǵ 

ȭȀǽ (Cell ) ȁȋǽȄ ǞǢʨ ǞǢǢ ǘǚȅǵǬ ǻȄ ǼȄȀȄȓȅǵǢ ǾȅʱȋǢ ȀǼȄȀȅǼ ȮǸԋʅȅǱǢ ǾȅʱȋǱ οǶȄ̇ȅǼǱ ǢȋǼ   Ǒ ȭȀǽ ԋʨ ȅǹ̏ 

ǴȄǱǸ ǘȋǽȋʭȄǮ (ǖʅȄȋǵȄǮ Ǡ ǢʅȄȋǲȄǮ) ǞǸǔ ǞǢʨ ǘȋǽȋʭȄǽȄǘǬ ȅǵȋǻȂ ǤʪǱǑ ȭȀǽ ȭǨȄǬ Ǡ ȁȄǽǢȄ ȁȓǑ  

  

ȭȀǽ ԋǘ ʙǢȄǼ  

ʙȄǘǺȄȅǼǕ ȅǼǧȄǩɝ ǢǼȄ ǻȄȓ ǵȄ, ȭǻǺǵ- ʑȄǘ ȭȀǽ Ǒ ȭȀȋǢ̃ȄȅǼǕ ȅǼǧȄǩɝ ǢǼȄ ǻȄȓ, ȭǻǺǵ- ȅǽȅǲȓȄǺ-ǗȓǵǑ 

ϤǸȁȄǼ: ǥȅǮȂ, ȅǼȋǺȄǬ Ǣȋ˿Ȅǽ, ȭǣǽǵȄǑ 

 

ϤȄǬȄȅǼ (Battery ) 

ǞȋǢǼ ǖȅǴǢ ȭȀǽ ȅȀȅǼǩ ǸȄ ϣȄǼȄǽȄȋǽ ֜  ɦȁȋǻȂ ȭǻ ǾȅʱǼ ǚִȀ ȮǱȅǼ ǢȋǼ ǱȄȋǢ ϤȄǬȄȅǼ ǸȋǽǑ ȭȀȋǽǼ ԅǽǵȄȓ ϤȄǬȄȅǼ 

ȭǹȄȋ̵ǩ ȭǸȅǾ, ǢȄǼǰ Ǟʨ ǞǢȄȅǴǢ ȭȀȋǽǼ ȭǹȄȋ̵ȋǩǼ ȭǻȄǤǷǽ Ǒ ϤȄǬȄȅǼ ǸǮȂ Ǡ ǹȄǼȆ ȁȓ Ǒ 

ϤǸȁȄǼ: ͢ ȄǬɝȋǷȄǵ, ϨȄǶǬǶ, ǢȄǼ, ̛ ȄǾǽȄǘǬ Ǒ 

 

ȭǼʨǔ: ϤȄǬȄȅǼǼ ʹǺǱȄ Ah (Ampere -Hour ) ǞǢȋǢ ʙǢȄǾ ǢǼȄ ȁȓǑ ȭǻǺǵ- șȘȘAh ǞǼ ϤȄǬȄȅǼ ǺȄȋǵ Ǟʨ ș 

ǖʅȄȅ̩ȓȄǼ ǢȄȋǼ̀ ǬȄǵȄ șȘȘ ǥˢȄ Ƕǻɝ̇ ȅǳȋǱ ǶȄǼȋǸǑ 

 

ϤȄǬȄȅǼǼ ʙǢȄǼȋǹǳ 

ʙȄǘǺȄȅǼ ϤȄǬȄȅǼ (Non -rechargeable ): ǻȄ ǞǢǸȄǼ ϤǸȁȄǼ ǢȋǼ ȭǷȋǽ ȅǳȋǱ ȁȓǑ ȭǻǺǵ: ȅǩˆ-ǢȄǸɝǵ ǸȄ 

ǖʅȄǽǢȄǽȄǘǵ ϤȄǬȄȅǼǑ 

 

ȭȀȋǢ̃ȄȅǼ ϤȄǬȄȅǼ (Rechargeable ): ǻȄ ǧȄǩɝ ȭǾǿ ȁȋǽ ԚǵǼȄȓ ǧȄǩɝ ȅǳȋȓ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ ȭǻǺǵ: ȅǽȅǲȓȄǺ-Ǘȓǵ 

(Li -ion ), ȭǽǮ-ǖʅȄȅȀǮ ϤȄǬȄȅǼǑ 

 

ϤȄǬȄȅǼ ȀǔȋǻȄǤ Ƕ˸ȅǱǼ ȅǸ͚ȄȅǼǱ 

 

ȅȀȅǼǩ ȀǔȋǻȄǤ (Series Connection ): 

ǚȋ˶ϩ: ȭǹȄȋ̵ǩ (Voltage ) ֕ ȅ˸ ǢǼȄ Ǒ 

Ƕ˸ȅǱ: ʙǲǺ ϤȄǬȄȅǼǼ Ƕȅǩʨǹ (+) ǬȄȅǺɝǵȄǽ ȅΜǱȆȓ ϤȄǬȄȅǼǼ ȭǵȋǤʨǹ (-) ǬȄȅǺɝǵȄȋǽǼ ȀȄȋǲ ȀǔȋǻȄǤ ǢξǵǑ ȅΜǱȆȓ 

ϤȄǬȄȅǼǼ Ƕȅǩʨǹ (+) ԇǱȆȓʨǼ ȭǵȋǤʨȋǹǼ ȀȄȋǲ ֜  ɦǢξǵ Ǒ 

ǗǚǬԚǬ: ȭǹȄȋ̵ǩ ȭǻȄǤ ȁȓ, ȅǢβ Ah ǞǢǘ ǲȄȋǢǑ 
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ϣȄǼȄǽȄǽ ȀǔȋǻȄǤ (Parallel Connection ): 

ǚȋ˶ϩ: ́ ǺǱȄ (Ah ) ǸȄ ϤȄǢǗǶ ȀǺȓ ǸȄȑȄȋǵȄ Ǒ 

Ƕ˸ȅǱ: ȀǸ ϤȄǬȄȅǼǼ Ƕȅǩʨǹ (+) ǬȄȅǺɝǵȄǽ ǞǢȀȄȋǲ ǞǸǔ ȀǸ ȭǵȋǤʨǹ (-) ǬȄȅǺɝǵȄǽ ǞǢȀȄȋǲ Ȁǔ֜ʱ Ǣξǵ Ǒ 

ǗǚǬԚǬ: ́ ǺǱȄ ȭǻȄǤ ȁȓ, ȅǢβ ȭǹȄȋ̵ǩ ǞǢǘ ǲȄȋǢǑ 

 

ϤȄǬȄȅǼ ǶǼȆʹȄ Ƕ˸ȅǱ 

 

ϤȄǬȄȅǼ ǶǼȆʹȄȓ ȭǹȄȋ̵ǩ, ǖǹʅ̇ǼȆǰ ʙȅǱȋǼȄǴ ǞǸǔ ͼξΖԛǰɝǹȄȋǸ ȭǽȄǮ ǴȋǼ ǼȄǣȄǼ ́ ǺǱȄ ǶǼȆʹȄ ǢȋǼ ϤȄǬȄȅǼǼ ǖǸ͛Ȅ, 

ǢǺɝ́ǺǱȄ ǞǸǔ ́ ǺǱȄ ֚ ϨȄȓǵ ǢǼȄ ȁȓǑ Ǟǘ ʙȅʆȓȄǼ Ǻȋϡ ǼȋǻȂȋǨ ǾȄǼȆȅǼǢ ǶȅǼǳǾɝǵ, ȅǸʠȄȋǺǼ ȭǹȄȋ̵ǩ ǶǼȆʹȄ (ǞǢʨ 

֧  ͛12V ϤȄǬȄȅǼǼ ǩϢ 12.6V+), ǞǸǔ ǤȄȅǮȂǼ ϤȄǬȄȅǼǼ ǩϢ, ȭǽȄǮ ǶǼȆʹȄ ǻȄ ʆʅȄȅˆǔȋǢ ǖԑǢǼǰ ǢȋǼ ȅǵȅ́Ǳ ǢȋǼ 

ȭǻ Ǟʨ 10V ǞǼ ȅǵȋǧ ȭǵȋǺ ǵȄ ǻȄȓǑ 

 

ϤȄǬȄȅǼ ǶǼȆʹȄǼ ǴȄǶ ͼȋǽȄ  

ǧȄяǿ ǶȅǼǳǾɝǵ: ǷȄǬǽ, ǬȄȅǺɝǵȄȋǽǼ ȓ́, ԝȋǬȄ ǸȄ ȭǷȄǽȄǹȄȋǸǼ ǺȋǱȄ ǾȄǼȆȅǼǢ ʹȅǱ ǶǼȆʹȄ ǢξǵǑ 

ʙϊȅǱ: ȀʪǢ ȅǼȅǮǔ ȅǵȅ́Ǳ ǢǼȋǱ ǘȅ˙ǵ ǞǸǔ ȀǺ͚ ȮǸԋʅȅǱǢ ȀǼ˙ȄǺ Ǹ ̎ǢξǵǑ 

 

ȭǹȄȋ̵ǩ ǶǼȆʹȄ (ǠȋǶǵ ȀȄȅǢɝǬ ȭǹȄȋ̵ǩ): ϤȄǬȄȅǼ ǬȄȅǺɝǵȄǽ ǶȅǼǺȄǶ ǢǼȋǱ ȅǮȅȀ ȭǹȄȋ̵ǩ ȭȀǬ ǢǼȄ ǞǢʨ ǺȄȅ̵ȅǺǬȄǼ 

ϤǸȁȄǼ ǢξǵǑ ǞǢʨ ȀҪǰɝ ǧȄǩɝ֜ɦ , ֧  ͛ȅǽǮ-ǖʅȄȅȀǮ ϤȄǬȄȅǼǼ ǺȄǵ 12.6V ȭǲȋǢ 12.8V ȁǠȓȄ ǚȅǧǱǑ 12.2V ǞǼ 

ȅǵȋǧ ȅǼȅǮǔ ϤȄǬȄȅǼʨ ȅǮȀǧȄǩɝ ǸȄ ʹȅǱʈ͚ ȁǠȓȄǼ ǘȅˈǱ ȭǳȓǑ 

 

ȭǽȄǮ ȭǬ͗ (ʆʅȄȅˆǔ ȭǬ͗): Ǟʨ ȅǵǴɝȄǼǰ ǢȋǼ ȭǻ ǚ  ̩ǧȄȅȁǳȄǼ Ǻȋϡ ϤȄǬȄȅǼ ǢȆǹȄȋǸ ǢȄǩ ǢȋǼǑ 

Ƕ˸ȅǱ A (DIY) : ȅΜǱȆȓ Ϥȅʱ ǤȄȅǮȂ ǧȄ֟ ǢǼȄǼ ȀǺȓ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋǻȂ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ ʆʅȄȅˆǔȋǻȂǼ ȀǺȓ ǻȅǳ 

ȭǹȄȋ̵ǩ șȘ ȭǹȄȋ̵Ǽ ȅǵȋǧ ȭǵȋǺ ǻȄȓ, ǱȄȁȋǽ ϤȄǬȄȅǼǼ ϖȄ͛ʅ ʣȄȀ ǶȄȋˏǑ 

 

Ƕ˸ȅǱ B (ȭǽȄǮ ȭǬ͗ȄǼ): ǞǢʨ ȅǸȋǾǿ ȭǽȄǮ ȭǬ͗ȄǼ ϤǸȁȄǼ ǢȋǼ, ǚǳȄȁǼǰϖοǶ, 15-ȭȀȋǢȋ̃Ǽ, ǚ -̩ȅǮȀǧȄǩɝ ȭǽȄǮ ʙȋǻȂȄǤ 

Ǣξǵ, ǻȄȋǱ ϤȄǬȄȅǼ ǶǻɝȄ̔ ȭǹȄȋ̵ǩ ǴȋǼ ǼȄȋǣǑ 

 

ǖǹʅ̇ǼȆǰ ʙȅǱȋǼȄǴ ǶǼȆʹȄ: ǗԎȅǵǢ, ȭǶǾȄǳȄǼ ϤȄǬȄȅǼ ǶǼȆʹǢǼȄ ǚ  ̩ǖǹʅ̇ǼȆǰ ʙȅǱȋǼȄǴ ǶǼȆʹȄ ǢȋǼ, ǻȄ ǞǢʨ ԚǼȄǱǵ, 

ǖǳʹ ϤȄǬȄȅǼǼ ǞǢʨ ǾȅʱǾȄǽȆ ֨ǧǢǑ 

 

ǧȄȅǩɝǔ ȅȀȋ͗Ǻ ǶǼȆʹȄ: ϤȄǬȄȅǼ ǣȄǼȄǶ ȁȋǽ, ǖ̵ȄǼȋǵǬǼʨ ǶǼȆʹȄ ǢȋǼ ȭǳӝǵ Ǟʨ ȀʪǢǹȄȋǸ ǧȄǩɝ ȁȋˏ ȅǢǵȄǑ 

 

֚ǽ ȅǵȋǳɝǾǢ 

>șȚ.Ȟ ȭǹȄ̵: ǧȄǩɝ ǢǼȄ ȁȋǻȂȋǨ 

șȚ.ȚV - șȚ.ȜV: ǗǔȅǾǢǹȄȋǸ ȅǮȀǧȄǩɝǮ 

<12.0V : ȅǮȀǧȄǩɝǮ ǸȄ Ϥǲɝ 

<10V ȭǽȄȋǮǼ ȅǵȋǧ: ʙȅǱ͛ȄǶǵ ʙȋǻȂȄǩǵ 

 

ʖ͊Ϥ: AA/AAA ϤȄǬȄȅǼǼ ǩϢ, 1.5V-1.6V ϖȄ͛ʅǢǼ, ȭǻǣȄȋǵ 1.2V ǞǼ ȅǵȋǧ ǲȄǢȋǽ ֛Ǳ Ǹȋǽ ȅǸȋǸȅǧǱ ȁȓǑ 

 

 



123 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ȭȀǽǷ-ȋǧǢ (Self -Check)-ș.ȚȚ 

  

1. ϤȄǬȄȅǼ ȭǢȄǵ ǴǼȋǰǼ ȅǸԋʅִ (AC ǵȄ DC) ȀǼǸǼȄȁ ǢȋǼ? 

2. ʙȄǘǺȄȅǼ Ǡ ȭȀȋǢ̃ȄȅǼ ϤȄǬȄȅǼǼ ʙǴȄǵ ǶȄǲɝǢʅ ǢȆ? 

3. ԋʨ șȚ ȭǹȄȋ̵Ǽ ϤȄǬȄȅǼ ȅȀȅǼȋǩ ֜  ɦǢǼȋǽ ȭǺȄǬ ȭǹȄȋ̵ǩ ǢǱ ȁȋǸ? 

4. ǗǘȅǶǞȀ (IPS )-Ǟ ȀȄǴȄǼǰǱ ȭǢȄǵ ǴǼȋǰǼ ϤȄǬȄȅǼ ϤǸϘǱ ȁȓ? 

 

ǚ˭Ǽ Ƕʔ (Answer Key )-ș.ȚȚ 

 

1. ȅǮȅȀ (DC) ȅǸԋʅִǑ 

2. ʙȄǘǺȄȅǼ ϤȄǬȄȅǼ ǧȄǩɝ ǢǼȄ ǻȄȓ ǵȄ, ȅǢβ ȭȀȋǢ̃ȄȅǼ ϤȄǬȄȅǼ ȅǼǧȄȋǩɝǸǽǑ 

3. ȚȜ ȭǹȄ̵ (șȚ + șȚ = ȚȜ) Ǒ 

4. ȭǽǮ-ǖʅȄȅȀǮ (Lead -Acid ) ȅǮǶ ȀȄǘȋǢǽ ϤȄǬȄȅǼǑ 

 

ǩǸ ȅǾǬ (Task -Sheet)-ș.ȚȚ 

ǩȋǸǼ ǵȄǺ (Task Name): ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ϤȄǬȄȅǼǼ ȭǹȄȋ̵ǩ ǶǼȆʹȄ ǞǸǔ ȅȀȅǼǩ-ϣȄǼȄǽȄǽ ȀǔȋǻȄǤ ȮǱȅǼǑ 

 

ȅǵȋǳɝǾǵȄǸǽȆ (Instructions ): 

 

1. ϤȄǬȄȅǼǼ Ƕȅǩʨǹ Ǡ ȭǵȋǤʨǹ ǬȄȅǺɝǵȄǽ ȭǣȓȄǽ ǢȋǼ ǢȄȋǵǢǾǵ ȅǳǵǑ 

2. ȅǽȅǲȓȄǺ ϤȄǬȄȅǼ ǾǬɝ-ȀȄȅǢɝǬ ȁǠȓȄ ȭǲȋǢ ȀȄǸǴȄǵ ǲȄʹǵ (ȅǸȋ͡ȄǼȋǰǼ ӱǓȅǢ ǲȄȋǢ)Ǒ 

 

ǢȄȋǩǼ ȅǸǸǼǰ (Description ): 

 

1. ǺȄȅ̵ȅǺǬȄǼȋǢ 'DC Voltage' ȭǼȋ˙ ȭȀǬ ǢξǵǑ 

2. ǞǢʨ ʑȄǘ ȭȀǽ ǞǸǔ ǞǢʨ ȅǼǧȄȋǩɝǸǽ ϤȄǬȄȅǼǼ ȭǹȄȋ̵ǩ ȭǺȋǶ ȭǳӝǵǑ 

3. ԋʨ ϤȄǬȄȅǼȋǢ ȅȀȅǼȋǩ ֜  ɦǢȋǼ ȭǺȄǬ ȭǹȄȋ̵ǩ ǶǼȆʹȄ ǢξǵǑ 

4. ϤȄǬȄȅǼǼ ǤȄȋȓ ȭǽǣȄ Ah ǞǸǔ ȭǹȄȋ̵ǩ ȭǼʨǔ ǞǢʨ ǨȋǢ ȅǽӝǵǑ 

 

ʙȋȓȄǩǵȆȓ ǺȄǽȄǺȄǽ (Resources required ): 

 

ʙȋǻȂȄǩǵȆȓ ȅǶȅǶǘ: ȭȀǷʨ ǧǾǺȄ, ˁ ȄǹȀ (ȭǽǮ-ǖʅȄȅȀȋǮǼ ȭʹȋʔ ǞȅȀǮ ȭǲȋǢ ֧ǼʹȄ)Ǒ 

ʙȋǻȂȄǩǵȆȓ ӶǽȀ: ǢȄȋǵȅʮǔ ǠȓʅȄǼ, ǠȓʅȄǼ ǢȄǬȄǼǑ 

ʙȋǻȂȄǩǵȆȓ ǘʹǘǶȋǺ̀: ʑȄǘ ȭȀǽ (ș.ȝȅǹ), ȅǽ-Ǘȓǵ ȭȀǽ (ț.ȟȅǹ), ȭǽǮ-ǖʅȄȅȀǮ ϤȄǬȄȅǼǑ 

ʙȋǻȂȄǩǵȆȓ ǶȅǼǺȄǶǢ ǻ:̆ ȅǮȅǩǬȄǽ ǺȄȅ̵ȅǺǬȄǼǑ 

ȭ͟ȅǾȅǷȋǢǾǵ ǾȆǬ: 

ϤȄǬȄȅǼǼ ǴǼǰ ǤȄȋȓǼ ȭǼʨǔ (V / Ah) ǶȅǼǺȄǶӜǱ ȭǹȄȋ̵ǩ ǖǸ͛Ȅ (ǧȄǩɝǮ/ȅǮȀǧȄǩɝǮ) 

ʑȄǘ ȭȀǽ ș.ȝV   
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ȅǽȅǲȓȄǺ-Ǘȓǵ ȭȀǽ ț.ȟV   

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.Țț:  ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȅǷǚǩ)  

ȅǾǣǵǷǽ-ș.Țț: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȅǷǚǩ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȅǷǚȋǩǼ ǴǼǰ ǞǸǔ ȅǧȅͥǱ ǢǼǵ 

2. ȅǷǚȋǩǼ ǢȄǻɝǶ˸ȅǱ 

3. ȅǷǚȋǩǼ ֧ȅǸǴȄ Ǡ ǖ֧ȅǸǴȄ Ȁ֚ȁ 

 

ȅǷǚȋǩǼ ǴǼǰ ǞǸǔ ȅǧȅͥǱ ǢǼǵ 

ȅǷǚǩ ȁȋˏ ϖ̼ȌǳȋǥɝʅǼ ǖȋǵǢ Ȁξ Ǡ ǢǺ ǤǽǵȄˆ ȅǸȅǾ͊ ǶȅǼǸȄȁȆ ǱȄǼ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ Ȁǔ֜ʱ ȭǲȋǢ ȅǵȅǳɝ͊ ǶȅǼǺȄǵ 

ǢȄȋǼ̀ ǖȅǵȅǳɝ͊ǢȄǽ Ǹȁǵ ǢǼȋǱ ǶȄȋǼǑ ȅǵǴɝȄȅǼǱ ǶȅǼǺȄȋǵǼ ȭǧȋȓ ǖȅǱȅǼʱ ȭǸȅǾ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȋǽǘ ȅǷǚǩ ȅǵȋǩ 

Ǥȋǽ ȅǤȋȓ ǸǱɝǵȆǼ Δʨԛǰɝ ǖǔǾȋǢ ȭȀȄȀɝ ȭǲȋǢ ȅǸȅˏ̏ ǢȋǼ ȭǳȓǑ Ǳ֧ȄǼȄǔ, ȅǷǚǩ ȁȋǽȄ ǞǢʨ ǘȋǽǢȅʏǢʅȄǽ ȅǵǼȄǶ˭Ȅ 

ʙǳȄǵǢȄǼȆ ȅǮǹȄǘȀǑ 

 

ȅǷǚȋǩǼ ǢȄǻɝǶ˸ȅǱ 

Fuse ǱȄȋǼǼ ǢȄǩ ȁȋǽȄ ǖȅǱȅǼʱ ǱȄǶǺȄʔȄ ǚִǶ̏ ǵȄ ǢȋǼ ȅǵȅǳɝ͊ ǶȅǼǺȄǵ ǢȄȋǼ̀ ǸȄ ϖȄǹȄȅǸǢ ǢȄȋǼ̀ Ǹȁǵ ǢǼȄǑ ǻǣǵ 

ȀȄȅǢɝȋǬ ǖȅǱȅǼʱ ǶȅǼǺȄǰ ǢȄȋǼ̀ ʙǸȄȁ ȁȓ Ǳǣǵ Fuse ǱȄǼ ǖǶȄȋǼǾǵ ςξ ǢȋǼǑ ȅǷǚǩ ǖǶȄȋǼǾǵ ȭǾǿ ȁȋǽ ǞʨȋǢ ԚǵǼȄȓ 

ӝȋǽ ȭǺǬȄǽ ǱȄǼ ǽȄȅǤȋȓ ӝǸ Ȁȁȋǩ ǗǸȄǼ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ ȅǷǚǩ ǱȄȋǼǼ ǩϢ ʨǵ, ȅǽǮ, ȅǩǔǢ, ȅȀǽǹȄǼ, Ǟȅ̀Ǻȅǵ, ǢǶȄǼ, 

ǖʅȄ֟ȅǺȅǵȓȄǺ ǘǱʅȄȅǳ ϥȄȋǬȅǼȓȄǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ȅǷǚȅǩǔ ǢȄȋǼ̀  

ȅǷǚȋǩǼ Ǻȋϡ ǖȅǱȅǼʱ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȋǽ ȅǷǚȋǩǼ ǱȄǼ Ǥȋǽ ǻȄȓǑ ȀǸɝȅǵ̮  ȭǻ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȋǽ ȅǷǚȋǩǼ ǱȄǼ 

Ǥȋǽ ǻȄȓ ǱȄȋǢ ȅǷǚȅǩǔ ǢȄȋǼ̀ ǸȋǽǑ Ǟǘ ǢȄȋǼȋ̀Ǽ ǺȄǰ ȅǷǚȅǩǔ ǞȅǽȋǺ̀ ǢȄȋǼ̀ ȭǼʨǔ ǞǼ ȭǸȅǾ ȁȓǑ 

 

ȅǷǚǩ ǞǼ ǢȄǬ-ǖǷ ǢȄȋǼ̀ 

ǾǬɝ ȀȄȅǢɝȋǬǼ Ƿȋǽ ǢȄȋǼȋ̀Ǽ ȀȋǸɝȄ̩ ȭǻ ǺȄȋǵ ȭǶȐǨȄǼ ԛȋǸɝ Fuse ǱȄǼ Ǥȋǽ ǻȄȓ ǱȄȋǢ ȀȄǴȄǼǰǱ ȅǷǚȋǩǼ ǢȄǬ-ǖǷ 

ǢȄȋǼ̀ ǸȋǽǑ 

 

ǢȄȋǼ̀ ȭǼʨǔ ǖǷ ȅǷǚȅǩǔ ǞȅǽȋǺ̀ 

Fuse ǱȄȋǼ ǻǣǵ ǖȅǱȅǼʱ ǶȅǼǺȄǰ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȓ Ǳǣǵ ǖȋǵǢ ǤǼǺ ȁȋȓ ǻȄȓǑ Ǟǘ ǖȅǱȅǼʱ ǤǼǺ ǖǸ͛Ȅȓ Fuse 

ǱȄǼ Ǥȋǽ ǵȄ ȅǤȋȓ ϥȄȅʺǺȄǺ ȭǻ ǶȅǼǺȄǰ ǢȄȋǼ̀ Ǹȁǵ ǢǼȋǱ ǶȄȋǼ ǱȄȋǢ ǟ ȅǷǚȋǩǼ ǢȄȋǼ̀ ȭǼʨǔ ǸȋǽǑ 
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ȅǷǚȅǩǔ ǷʅȄʮǼ 

ȅǷǚȋǩǼ ȅǺȅǵǺȄǺ ȅǷǚȅǩǔ ǢȄȋǼ̀ Ǡ ǢȄȋǼ̀ ȭǼʨǔȋȓǼ ȅǷǚǩ-ǞǼ ǖԑǶȄǱȋǢ ȅǷǚȅǩǔ ǷʅȄʮǼ ǸȋǽǑ ǱȄȁȋǽ, ȅǷǚȅǩǔ 

ǷʅȄʮǼ = ȀǸɝȅǵ̐ ȅǷǚȅǩǔ ǢȄȋǼ̀ / ǢȄȋǼ̀ ȭǼʨǔȋȓǼ ȅǷǚǩ ǞȅǽȋǺ̀Ǒ ǞǼ ǺȄǵ ȀǸ ȀǺȓ 1 ǞǼ ȭǧȋȓ Ǹȑ ȁȓǑ 

 

ȅǷǚȋǩǼ ֧ȅǸǴȄ Ǡ ǖ֧ȅǸǴȄ Ȁ֚ȁ 

 

ȅǷǚȋǩǼ ֧ȅǸǴȄȀ֚ȁ 

 

1. ʙȋǬǢȅǮǹȄǘȀ ǞǼ Ǻȋϡ Fuse ȀǸȋǧȋȓ Ȁȁǩ Ǡ ȀǼǽ Ƕ˸ȅǱǑ 

2. ǞǬȄǼ ǼʹǰȄȋǸʹǰ ʙȋȓȄǩǵ ȁȓ ǵȄǑ 

3. ǞǼ ǖǶȄȋǼʨǔ ǬȄǘǺ ȀȄȅǢɝǬ ȭʛǢȄȋǼǼ ԅǽǵȄȓ ӝǸ ǢǺǑ 

4. ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȅǷǚȋǩǼ ǱȄǼ ǶȅǼǸǱɝǵ ǢǼȄ ǻȄȓǑ 

5. ǞǬȄ ǳȄȋǺ ǖȋǵǢ Ȁ͚ȄǑ 

6. Ǟʨ ǠǹȄǼ ǢȄȋǼ̀ ʙȋǬǢǾȋǵ ȭǸǾ ǚǶȋǻȄǤȆǑ 

7. ȭǢȄǵ ʙǢȄǼ Ǿ ,̞ ȭǴсȓȄ ǸȄ ϛȄȀ ǨȄȑȄǘ ǾǬɝ ȀȄȅǢɝǬ ǢȄȋǼȋ̀Ǽ ʙǸȄȁȋǢ ȅǸǼǱ ǼȄȋǣǑ 

 

ȅǷǚȋǩǼ ǖ֧ȅǸǴȄȀ֚ȁ 

 

1. ǞǼ ȀʪǢ ȅǵȅǳɝ͊ ȭǼʨǔ ȅǵǴɝȄǼǵ ǢǼȄ ʙȄȓ ǖȀ̭Ǹ ȅдǴȄȓ ǖȋǵǢ ȭʹȋʔ ʪǢ ϗ֚ȋǱɝ Fuse Ԛȋȑ ǻȄȓ ǵȄǑ 

2. Fuse ǱȄȋǼǼ ȀȄǘǩ ǢǣȋǵȄ ȭǺȄǬȄ ȁǠȓȄ ǚȅǧִ ǵȄǑ ǖȋǵȋǢǘ ǵȄ ȭǩȋǵ ȭǺȄǬȄ ǱȄǼ ǽȄǤȄȓ Ƿȋǽ ǾǬɝ ȀȄȅǢɝǬ 

ǖǸ͛ȄȓǠ ȅǷǚȋǩǼ ǱȄǼ Ǥȋǽ ǻȄȓ ǵȄǑ 

3. ȅǷǚȋǩǼ ǢȄǬ ǖǷ ǘȋǷʮ ͼǵ ǲȄǢȄȓ ǚ  ̩ȭǹȄȋ̵ȋǩǼ ȅǼȓʅȄȅʮǹ ȀȄȅǢɝȋǬ ǺȄǼȄ˰Ǣ ǘǵȅǮǚȀǮ ȭǹȄȋ̵ǩ ǚִǶ̏ 

ȁǠȓȄǼ Ȁ̭ǸǵȄ ǲȄȋǢǑ 

4. ǗǢɝ ȅǵǹɝȄǶȋǵǼ ȭǱǺǵ ȭǢȄǵ ϤǸ͛Ȅ ǲȄȋǢ ǵȄ Ƿȋǽ țț ȭǢȅǹǼ ǚǶȋǼ ȁȄǘ ȭǹȄȋ̵ǩ ǽȄǘȋǵ ǘȁȄ ϤǸȁȄǼ ǢǼȄ ȁȓ 

ǵȄǑ 

ȭȀǽǷ ȭǧǢ (Self -Check)-ș.Țț 

 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

șǑ ȅǷǚǩ ֚ǽǱ ȭǢȄǵ ǴǼȋǰǼ ȅǮǹȄǘȀ? 

(Ǣ) Ǣȋ˿Ȅȅǽǔ ȅǮǹȄǘȀ 

(ǣ) ȅǵǼȄǶ˭Ȅ ʙǳȄǵǢȄǼȆ (Safety) ȅǮǹȄǘȀ 

(Ǥ) ǗǚǬԚǬ ȅǮǹȄǘȀ 

 

ȚǑ ȅǷǚȋǩǼ ȅǷǚȅǩǔ ǷʅȄʮǼ ǞǼ ǺȄǵ ȀǸ ȀǺȓ ǢǱ ȁȓ? 

(Ǣ) ș ǞǼ ȀǺȄǵ 

(ǣ) ș ǞǼ ȭǧȋȓ ǢǺ 

(Ǥ) ș ǞǼ ȭǧȋȓ Ǹȑ 

 

țǑ ǾǬɝ ȀȄȅǢɝȋǬǼ Ƿȋǽ ǢȄȋǼȋ̀Ǽ ȭǻ ȀȋǸɝȄ̩ ǺȄȋǵ ȭǶȐǓǨȄȋǵȄǼ ǗȋǤǘ ȅǷǚǩ ǱȄǼ Ǥȋǽ ǻȄȓ ǱȄȋǢ ǢȆ Ǹȋǽ? 

(Ǣ) ǢȄǬ-ǖǷ ǢȄȋǼ̀ 

(ǣ) ȅǷǚȅǩǔ ǢȄȋǼ̀ 
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(Ǥ) ȭǼȋǬǮ ǢȄȋǼ̀ 

 

ȜǑ ȅǷǚǩ ǱȄǼ ȮǱȅǼȋǱ ȀȄǴȄǼǰǱ ȭǢȄǵ ϥȄȋǬȅǼȓȄǽ ϤǸȁȄǼ ǢǼȄ ȁȓ ǵȄ? 

(Ǣ) ȅȀǽǹȄǼ 

(ǣ) ǱȄǺȄ (Copper ) 

(Ǥ) ǢȄǭ 

 

ȝǑ ȀȄȅǢɝǬ ȭʛǢȄȋǼǼ ԅǽǵȄȓ ȅǷǚȋǩǼ ǖǶȄȋǼʨǔ ǬȄǘǺ ȭǢǺǵ? 

(Ǣ) ǖȋǵǢ ȭǸȅǾ 

(ǣ) ӝǸ ǢǺ 

(Ǥ) ȀǺȄǵ 

ǚ˭Ǽ Ƕʔ (Answer Key ) -ș.Țț 

 

1. (ǣ) ȅǵǼȄǶ˭Ȅ ʙǳȄǵǢȄǼȆ (Safety ) ȅǮǹȄǘȀ 

2. (Ǥ) ș ǞǼ ȭǧȋȓ Ǹȑ (ȅǺȅǵǺȄǺ ȅǷǚȅǩǔ ǢȄȋǼ̀ / ȭǼȋǬǮ ǢȄȋǼ̀) 

3. (Ǣ) ǢȄǬ-ǖǷ ǢȄȋǼ̀ 

4. (Ǥ) ǢȄǭ 

5. (ǣ) ӝǸ ǢǺ 

 

ǩǸ ȅǾǬ (Task -Sheet) -ș.Țț 

ǩȋǸǼ ǵȄǺ: ȅǷǚǩ (Fuse) ȅǧȅͥǱǢǼǰ ǞǸǔ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ǞǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́ȄǑ 

ǚȋ˶ϩ: 

șǑȅǸȅǹ̏ ʙǢȄǼ ȅǷǚǩ (ǢȄʨɝǩ ȅǷǚǩ, ȅǼǠȓʅȄȋǼǸǽ ȅǷǚǩ) ȅǧȅͥǱ ǢǼȄǑ 

ȚǑ ǺȄȅ̵ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȅǷǚǩ ǹȄȋǽȄ ǵȄ ȅǢ Ԛȋȑ ȭǤȋǨ (Blown ) ǱȄ ǻȄǧȄǘ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ: 

 

1. ȅǸȅǹ̏ ȭǼʨǔȋȓǼ ȅǷǚǩǑ 

2. ȅǮȅǩǬȄǽ ǸȄ ǖʅȄǵȄǽǤ ǺȄȅ̵ȅǺǬȄǼǑ 

3. ǢȄȋǵȅʮǔ ǠȓʅȄǼǑ 

 

ǢȄȋǩǼ ǴȄǶ (ȭǬȅ͗ǔ Ƕ˸ȅǱ): 

 

1. ԍϩǺȄǵ ǶȅǼǳǾɝǵ: ʙǲȋǺ ȅǷǚǩʨǼ ˁ ȄȀ ǸȄ ǸȅǮ ǶǼȆʹȄ ǢξǵǑ ǻȅǳ ȭǹǱȋǼ ǱȄǼʨ ȭФȑȄ ȭǳǣȄ ǻȄȓ ǸȄ ǢȄǽȋǧ ǳȄǤ 

ǲȄȋǢ, ǱȋǸ ȅǷǚǩʨ ǵǑ͊ 

2. ǺȄȅ̵ȅǺǬȄǼ ȭȀǬǗǶ: ǺȄȅ̵ȅǺǬȄǼȋǢ Ǣȅ̀ȅǵǚʨ (Beep ) ǸȄ ǠȁǺ (Ƶ) ȭǺȄȋǮ ȭȀǬ ǢξǵǑ 

3. ǶȅǼǺȄǶ: ȅǷǚȋǩǼ ԋǘ ʙȄȋ̇Ǽ ȭǺǬȄǽ ǖǔȋǾ ǺȄȅ̵ȅǺǬȄȋǼǼ ȭʙȄǸ ԋʨ ǴξǵǑ 

ǻȅǳ ǺȄȅ̵ȅǺǬȄǼ ȭǲȋǢ ǸȆǶ (Beep ) Ǿ  ̞ǗȋȀ ǸȄ ȭǼȅǩ͗ʅȄȋ̑Ǽ ǺȄǵ ӝǸ ǢǺ (Ș.ș - ș ǠȁǺ) ȭǳǣȄȓ, ǱȋǸ 

ȅǷǚǩʨ ǹȄȋǽȄǑ ǻȅǳ ǺȄȅ̵ȅǺǬȄȋǼ 'OL' (Open Loop) ǸȄ ǖȀȆǺ ȭǼȅǩ͗ʅȄ̑ ȭǳǣȄȓ, ǱȋǸ ֓ ǪȋǱ ȁȋǸ ȅǷǚǩʨ 

Ԛȋȑ ȭǤȋǨ ǸȄ ǵǑ͊ 

4. ǷǽȄǷǽ: ʙȄ̔ Ǳϟ ȅǵȋǧǼ ǨȋǢ ȅǽӝǵ ǞǸǔ ȅǷǚǩʨǼ ǢȄȋǼ̀ ȭǼʨǔ ȭǵȄǬ ǢξǵǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ș.Țț: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȅȁǬ ȅȀˆ) 

ȅǾǣǵǷǽ-ș.ȡ: ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵ (ȅȁǬ ȅȀˆ) ȅǧȅͥǱ Ǡ ǶǼȆʹȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȅȁǬ ȅȀˆ ǞǼ   ǴǼǰ ǞǸǔ ȅǧȅͥǱ ǢǼǵ 

2. ȅȁǬ ȅȀˆ ǞǼ   ʙǢȄǼȋǹǳ  

 

ȅȁǬ ȅȀˆ ǞǼ   ǴǼǰ ǞǸǔ ȅǧȅͥǱ ǢǼǵ 

 

ȅȁǬ ȅȀˆ ȁȋǽȄ ǞǢʨ  ʹ ȅǽǔ ȅǮǹȄǘȀ, ǻȄ ǘȋǽǢʏȅǵǢ ǻ ̆ȭǲȋǢ ǚִǶ̏ ǖȅǱȅǼʱ ǱȄǶ ȭǾȄǿǰ ǢȋǼ,  ȭȀǘ ǱȄǶ ǗȋǾǶȄȋǾǼ 

ǸȄǱȄȀ ǸȄ ǱǼȋǽ ǨȅǮȂȋǻȂ ȅǳȋǻȂ ȅǮǹȄǘȀȋǢ ǖȅǱȅǼʱ ǤǼǺ ȁǠȓȄ ȭǲȋǢ ǼʹȄ ǢȋǼǑ ȅȁǬ ȅȀˆ ȀȄǴȄǼǰǱ ǴȄԅǼ ȭǻǺǵ 

ǖʅȄ֟ȅǺȅǵȓȄǺ ǸȄ ǱȄǺȄ ȅǳȋǻȂ ȮǱȅǼ ȁȓ,  ǞǼ ʙǴȄǵ ǢȄǩ ȁȋǽȄ CPU, GPU , ǶȄǠȓȄǼ ʏȄǵȅǩ͗Ǽ ǞǼ  ǤǼǺ ȁǠȓȄ ǖǔǾ 

ǭȄ̃Ȅ ǼȄǣȄǑ ȅȁǬ ȅȀˆ  ǞǼ ǢȄǻɝǢȄȅǼǱȄ ֕ȅ˸ ǢǼȄǼ ǩϢ ȅȁǬ ȅȀˆ  ǞǼ ȀȄȋǲ ǞǢʨ ǷʅȄǵ ǽȄǤȄȋǵȄ ǲȄȋǢǑ  ǗԎȅǵǢ 

ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȀ ȭǨȄǬ ȁȋǽǠ ǾȅʱǾȄǽȆ ȁȓ , ǱȄǘ ǞͼȋǽȄ ǖȋǵǢ ǱȄǶ ǚִǶ̏ ǢȋǼǑ Ǟǘ ǖȅǱȅǼʱ ǱȄǶ ȅȁǬ ȅȀˆ 

ȅǵȓ̆ ǰ ǢȋǼ ȅǮǹȄǘȋǢ  ǳȆǥɝ͛ȄȓȆ Ǡ ȅǵǼȄǶǳ ǢȋǼǑ 

 

ȅȁǬ ȅȀˆ ǞǼ   ʙǢȄǼȋǹǳ  

 

ȅȁǬ ȅȀˆ ʙǴȄǵǱ ԋǘ ʙǢȄǼ-ǻǲȄ  

 

1. ǖʅȄȅʮǹ   ȅȁǬ ȅȀˆ  

2. ϣȄȅȀǹ ȅȁǬ ȅȀˆ 

 

ǖʅȄȅʮǹ   ȅȁǬ ȅȀˆ  

ǖʅȄȅʮǹ ȅȁǬ ȅȀȋˆ ǷʅȄǵ, ǶȄȅǵǼ ǶȄ̩ ǸȄ ǞȓȄǼ ȭ̡ȄȓȄȋǼǼ ǺȋǱȄ ȭǺȄȅǹǔ ȅǮǹȄǘȀ ǲȄȋǢ, ǻȄ ȅȁǬȋǢ ΚǱ ǖǶȀȄǼǰ ǢȋǼǑ 

Ǟǘ ȅǮǹȄǘȀͼȋǽȄ ȅȁǬ ȅȀȋˆǼ ǠǶǼ ȅǳȋǻȂ ǸȄǱȄȀ ǸȄ ǱǼǽ ʙǸȄȅȁǱ ǢȋǼ ȅȁǬ ǨȅǮȂȋǻȂ ȭǳȓǑ ǞͼȋǽȄ ȅǧǶ, ǞǽǘȅǮ, ǗǘȅȀ, 

CPU Ǡ GPU ǭȄ̃Ȅ ǼȄǣȋǱ ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓǑ ϣȄȅȀǹ ȅȁǬ ȅȀȋˆǼ ԅǽǵȄȓ ǖʅȄȅʮǹ ȅȁǬ ȅȀˆ ǗǢȄȋǼ ȭǨȄǬ Ǡ 

ȭǸȅǾ ǢȄǻɝǢǼǑ ǹȄȋǽȄ ȅȁǬ ǶȅǼǸȄȅȁǱȄǼ ǩϢ ȅȁǬ ȅȀˆ Ǡ ȅǧȋǶǼ ǺȄȋǪ ǲȄǺɝȄǽ ȭǶ͗ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ϣȄȅȀǹ ȅȁǬ ȅȀˆ 

ϣȄȅȀǹ ȅȁǬ ȅȀȋˆ ǷʅȄǵ ǸȄ ǖϢ ȭǢȄȋǵȄ ȭǺȄȅǹǔ ǖǔǾ ǲȄȋǢ ǵȄǑ ǞͼȋǽȄ ȀȄǴȄǼǰǱ ǗǢȄȋǼ ǸǮȂ ȁȓ, ǻȄȋǱ ȭǸȅǾ ǩȄȓǤȄȓ 

ȅȁǬ ǸȄǱȄȋȀ ǨȅǮȂȋǻȂ ȅǳȋǱ ǶȄȋǼǑ ǞͼȋǽȄǼ ǳȄǺ ԅǽǵȄ֚ǽǢ ǹȄȋǸ ǢǺ ȁȋǽǠ, ǸȀȄȋǵȄǼ ǩϢ ǘȋǽǢʏȅǵǢ ǻȋ̆   ǻȋǲ͊ ǣȄȅǽ 

ǩȄȓǤȄ ǳǼǢȄǼǑ ǞͼȋǽȄ ȀȄǴȄǼǰǱ ǢǺ ǾȅʱǼ ǘȋǽǢʏȅǵǢ ǻȋ̆ ȭǸȅǾ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟǘ ȅȁǬ ȅȀˆ ϤǸȁȄȋǼ ǻȋ̆ ȭǢȄǵ 

Ǿ  ̞ȁȓ ǵȄ ǞǸǔ ǷʅȄǵ ǵ ͊ȁǠȓȄǼ ȭǢȄǵ ӱǓȅǢǠ ǲȄȋǢ ǵȄ Ǒ 
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ȭȀǽǷ ȭǧǢ (Self -Check) -ș.Țȝ 

 

ȀʪǢ ǚ˭ǼʨȋǱ ʨǢ (ǀ) ȅǧͥ ȅǳǵ: 

 

ș. ȅȁǬ ȅȀˆ ֚ǽǱ ǢȆ ǴǼȋǰǼ ȅǮǹȄǘȀ? 

 

(Ǣ) ǞǵȄȅǩɝ ȭ͗ȄȋǼǩ ȅǮǹȄǘȀ 

(ǣ) ʹ ȅǽǔ ȅǮǹȄǘȀ (ǱȄǶ ȭǾȄǿǰǢȄǼȆ) 

(Ǥ) ȭǹȄȋ̵ǩ ȭǼͼȋǽǬǼ 

 

Ț. ȅȁǬ ȅȀˆ ȀȄǴȄǼǰǱ ȭǢȄǵ ǚǶȄǳȄǵ ȅǳȋȓ ȮǱȅǼ ȁȓ? 

 

(Ǣ) ȭǽȄȁȄ ǸȄ ǘ͟ȄǱ 

(ǣ) ǖʅȄ֟ȅǺȅǵȓȄǺ ǸȄ ǱȄǺȄ 

(Ǥ) ǢȄǭ ǸȄ ̘Ȅȅ͗Ǣ 

 

ț. ǖʅȄȅʮǹ ȅȁǬ ȅȀˆ (Active Heat Sink ) Ǟ ǱȄǶ ΚǱ ǖǶȀȄǼȋǰǼ ǩϢ ǢȆ ϤǸϘǱ ȁȓ? 

 

(Ǣ) ǷʅȄǵ ǸȄ ǷʅȄǵ-ʹȅǽǔ ȅȀȋ͗Ǻ 

(ǣ) ςԎǺȄʔ Ǹȑ ȀȄǼȋǷȀ ǞȅǼȓȄ 

(Ǥ) ǲȄǺɝȄǽ ȭǶ͗ 

 

Ȝ. ȅȁǬ ȅȀˆ Ǡ ǘȋǽǢʏȅǵǢ ȅǧȋǶǼ ǺȄȋǪ ǱȄǶ ǶȅǼǸȄȅȁǱȄ ֕ȅ˸Ǽ ǩϢ ǢȆ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

 

(Ǣ) ǗǭȄ 

(ǣ) ǲȄǺɝȄǽ ȭǶ͗ 

(Ǥ) ǘǵ֧ȋǽǬǼ 

 

ȝ. ϣȄȅȀǹ ȅȁǬ ȅȀˆ (Passive Heat Sink ) ǞǼ ʙǴȄǵ ȮǸȅǾ͊ʅ ǢȆ? 

 

(Ǣ) ǞȋǱ ȭǢȄȋǵȄ ӣǰɝȄȓǺȄǵ ǖǔǾ (ȭǻǺǵ ǷʅȄǵ) ǲȄȋǢ ǵȄ 

(ǣ) Ǟʨ ӝǸǘ ȭǨȄǬ ǗǢȄȋǼǼ ȁȓ 

(Ǥ) Ǟʨ ȅǸԋʅִ ǣǼǧ ǢȋǼ 

 

ǚ˭Ǽ Ƕʔ (Answer Key ) -ș.Țȝ 

 

1. (ǣ) ʹ ȅǽǔ ȅǮǹȄǘȀ (ǱȄǶ ȭǾȄǿǰǢȄǼȆ) 

2. (ǣ) ǖʅȄ֟ȅǺȅǵȓȄǺ ǸȄ ǱȄǺȄ (ǹȄȋǽȄ ǱȄǶ ǶȅǼǸȄȁȆ ȁǠȓȄȓ) 

3. (Ǣ) ǷʅȄǵ ǸȄ ǷʅȄǵ-ʹȅǽǔ ȅȀȋ͗Ǻ 

4. (ǣ) ǲȄǺɝȄǽ ȭǶ͗ 

5. (Ǣ) ǞȋǱ ȭǢȄȋǵȄ ӣǰɝȄȓǺȄǵ ǖǔǾ (ȭǻǺǵ ǷʅȄǵ) ǲȄȋǢ ǵȄ 
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ǩǸ ȅǾǬ (Task -Sheet) -ș.Țȝ 

ǩȋǸǼ ǵȄǺ: ǶȄǠȓȄǼ ʏȄǵȅǩ͗Ǽ ǸȄ ȅȀȅǶǘǚ-ȋǱ (CPU) ȅȁǬ ȅȀ̂  ͛ȄǶǵ ǞǸǔ ǲȄǺɝȄǽ ȭǶ͗ ʙȋȓȄǤǑ 

ǚȋ˶ϩ: 

 

1. ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȋȀǼ ǖȅǱȅǼʱ ǱȄǶ ԌǼ ǢǼȄǼ ǩϢ ȀʪǢ ȅȁǬ ȅȀˆ ȅǵǸɝȄǧǵ ǢǼȄǑ 

2. ȅȁǬ ȅȀˆ ǞǸǔ ȅǧȋǶǼ ȀǔȋǻȄǤ͛ȋǽ ǲȄǺɝȄǽ ȭǶ͗ ȀʪǢǹȄȋǸ ʙȋȓȄǤ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǺȄǽȄǺȄǽ: 

 

1. ȅȁǬ ȅȀˆ (ϣȄȅȀǹ ǸȄ ǖʅȄȅʮǹ) Ǒ 

2. ǲȄǺɝȄǽ ȭǶ͗ (Thermal Paste/Compound ) Ǒ 

3. ǶȄǠȓȄǼ ʏȄǵȅǩ͗Ǽ ǸȄ CPUǑ 

4. Ӌ-ʑȄǘǹȄǼ ǸȄ ȅʴǶ (ȅȁǬ ȅȀˆ ǗǬȋǢǼ ǩϢ) Ǒ 

5. ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǶȑ ǸȄ ǗǘȋȀȄȋʙȄǶȄǘǽ ǖʅȄǽȋǢȄȁǽǑ 

 

ǢȄȋǩǼ ǴȄǶ: 

 

1. ǶȅǼ͈ȄǼǢǼǰ: ȅǧȋǶǼ (CPU/Transistor ) ǚǶȅǼǹȄǤ ǞǸǔ ȅȁǬ ȅȀȋˆǼ ȅǵȋǧǼ ǖǔǾ ǶȅǼ͈ȄǼ ǢȄǶȑ ȅǳȋȓ 

ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ Ǣξǵ ȭǻǵ ȭǢȄȋǵȄ ԚǼȋǵȄ ȭǶ͗ ǸȄ ԎȋǽȄ ǵȄ ǲȄȋǢǑ 

2. ǲȄǺɝȄǽ ȭǶ͗ ʙȋȓȄǤ: ȅǧȋǶǼ ȭǢȋ̊ ȀȄǺȄϢ ǶȅǼǺȄȋǰ (ǺǬǼ ǳȄǵȄǼ ǺȋǱȄ) ǲȄǺɝȄǽ ȭǶ͗ ȅǳǵǑ ǖȅǱȅǼʱ ȭǶ͗ ȭǳǠȓȄ 

ǻȄȋǸ ǵȄǑ 

3. ȅȁǬ ȅȀˆ ͛ ȄǶǵ: ȅȁǬ ȅȀˆʨȋǢ ȅǧȋǶǼ ǠǶǼ ǗǽȋǱȄ ǢȋǼ ǸȀȄǵ ǞǸǔ ȭǶ͗ʨȋǢ ȀǺǹȄȋǸ Ǩȅȑȋȓ ǶȑȄǼ ǩϢ ȀȄǺȄϢ 

ǧȄǶ ȅǳǵǑ 

4. ȅǷȅʺǔ: Ӌ ǸȄ ȅʴȋǶǼ ȀȄȁȄȋϦ ȅȁǬ ȅȀˆʨȋǢ ȅǧȋǶǼ ȀȄȋǲ ǾʱǹȄȋǸ ǗǬȋǢ ȅǳǵǑ 

5. ǖʅȄȅʮǹ ʹȅǽǔ ȭǧǢ: ǻȅǳ ǖʅȄȅʮǹ ȅȁǬ ȅȀˆ ȁȓ, ǱȋǸ ǷʅȄȋǵǼ ǢʅȄǸǽʨ ǺȄǳȄǼȋǸȄȋǮɝǼ ȀʪǢ ȭǶȄȋǬɝ (CPU FAN ) 

Ȁǔ֜ʱ ǢξǵǑ 

 

ȀǱǢɝǱȄ: 

 

1. ǲȄǺɝȄǽ ȭǶ͗ ȭǻǵ ǺȄǳȄǼȋǸȄǮɝ ǸȄ ǖϢ ȭǢȄȋǵȄ ǘȋǽǢʏȅǵǢ Ǣȋ̩Ȅȋǵȋ̀Ǽ ǠǶǼ ǵȄ ǶȋȑǑ 

2. ȅȁǬ ȅȀˆʨ ȭǻǵ ȅǧȋǶǼ ǠǶǼ ȀʪǢǹȄȋǸ ǞǸǔ ȀǺǱȋǽ ǸȋȀ, ǱȄ ȅǵȅ́Ǳ ȭȁȄǵǑ 

 

 

 

 

  



130 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ǺȅǮǚǽ-Ț:  ǘǚǩ ǘʹǘǶȋǺ̀ Ǟ̃ ȭǺǩȄȅǼǔ ȅǮǹȄǘȀ ǘǵ ϠȄ ǠȓȄǢɝȋ̘Ȁ 

 

ǘǚȅǵǬ ȭǢȄǮ: SICIP -LE -IET -02-0                     ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ: țȞ ǥ̀Ȅ 

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰ (Module Descriptor ): 

Ǟǘ ǺȅǮǚǽʨ ȅǾʹȄǲͫȋǳǼ ǢǺɝȋ́ȋʔ ϤǸϘǱ ȅǸȅǹ̏ ǘȋǽǢʏȅǵǢ ȁʅȄ̃ ӶǽȀ, ǶȄǠȓȄǼ ӶǽȀ ǞǸǔ ǶȅǼǺȄǶǢ ǻ̆ǶȄȅǱǼ 

(Measuring Devices ) ȀʪǢ Ǡ ȅǵǼȄǶǳ ϤǸȁȄǼ Ȁ̩ ȋǢɝ ʙȋȓȄǩǵȆȓ ˕Ȅǵ ǞǸǔ ǳʹǱȄ ʙǳȄǵ ǢǼȋǸǑ ǞȋǱ ӶǽȀ 

ǾǵȄʱǢǼǰ, ǻǲȄǻǲ ǼʹǰȄȋǸʹǰ, ǶȅǼǺȄȋǶǼ ȅǵ֖ɝǽǱȄ ǻȄǧȄǘ ǞǸǔ ȭȀȄ̷ȄȅǼǔ Ǡ ȅǮ-ȭȀȄ̷ȄȅǼǔ ʙȅʆȓȄǼ ǢȄȅǼǤȅǼ ǴȄǶͼȋǽȄ 

ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ 

 

ȅǾǣǵǷǽ (Learning Outcomes ):  Ǟǘ ǺȅǮǚǽ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵȋ̦Ǽ ȅǸǿȓͼȋǽȄ ȅǾǣȋǱ ǶȄǼȋǸ- 

1. ǘȋǽǢʏȅǵǢ ǢȄȋǩ ϤǸϘǱ ȅǸȅǹ̏ ʙǢȄǼ ȁʅȄ̃ ӶǽȀ ǞǸǔ ǶȄǠȓȄǼ ӶǽȀ ǾǵȄʱ Ǡ ǱȄȋǳǼ ǢȄǩ ϤȄϚȄ ǢǼȋǱ 

ǶȄǼȋǸǑ 

2. ȅǸȅǹ̏ ǘȋǽǢʏȅǵǢ ǘʹǘǶȋǺ̀ (ȭǻǺǵ: ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ, ȁǬ ǞȓȄǼ ǤȄǵ) ǞǸǔ ǞȋǳǼ ϤǸȁȄǼ ȅǸȅǴ Ȁ̩ ȋǢɝ 

ǩȄǵȋǱ ǶȄǼȋǸǑ 

3. ǶȅǼǺȄǶǢ ǻȋ̆Ǽ (ȭǻǺǵ: ǺȄȅ̵ȅǺǬȄǼ, ǖȅȀȋǽȄȋ͔ȄǶ) ǺȄϡȋǺ ǘȋǽǢʏȅǵǢ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ ϣȄǼȄȅǺǬȄǼ 

ȅǵ֖ɝǽǹȄȋǸ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄǼȋǸǑ 

4. ȭȀȄ̷ȄȅǼǔ Ǡ ȅǮ-ȭȀȄ̷ȄȅǼǔ Ƕ˸ȅǱǼ ȀʪǢ ȭǢȐǾǽ Ǡ ǴȄǶȀ֚ȁ Ǘȓ˭ ǢǼȋǱ ǶȄǼȋǸǑ 

5. ȅǶȅȀȅǸ (PCB) ȅʴȅǵǔ ǞǸǔ Ǣȋ̩Ȅȋǵ̀ ͛ȄǶȋǵǼ ȀʪǢ ȅǵȓǺ ǖԑȀǼǰ ǢǼȋǱ ǶȄǼȋǸǑ 

6. ȭȀȄ̷ȄȅǼǔ ǢǼȄǼ ȀǺȓ ȀȄǴȄǼǰ ΔʨȀ֚ȁ (ȭǻǺǵ: ȭǢȄ̷ ǩȋȓ̀, ȭȀȄ̷ȄǼ ȅʛǩ) ǾǵȄʱ Ǡ ȀǺȄǴȄǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria ): ȅǾʹȄǲͫȋǳǼ ǳʹǱȄ ֚ϨȄȓȋǵǼ ǩϢ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ǻȄǧȄǘ 

ǢǼȄ ȁȋǸ- 

 

1. ӶǽȀ ǾǵȄʱǢǼǰ: ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ȀʪǢ ȁʅȄ̃ ӶǽȀ ǸȄ ǶȄǠȓȄǼ ӶǽȀʨ ȀʪǢǹȄȋǸ ǸȄǨȄǘ Ǡ ǾǵȄʱ ǢǼȄ 

ȁȋȓȋǨ ȅǢ ǵȄǑ 

2. ȅǵǼȄǶǳ ϤǸȁȄǼ: ǶȄǠȓȄǼ ӶǽȀ ǞǸǔ ȅȁʨǔ ȅǮǹȄǘȀ (ȭǻǺǵ ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ) ϤǸȁȄȋǼǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ȅǸȅǴ 

ȭǺȋǵ ǧǽȄ ȁȋȓȋǨ ȅǢ ǵȄǑ 

3. ȭȀȄ̷ȄȅǼǔ ǳʹǱȄ: ȭȀȄ̷ȄȅǼǔ ǩȋȓ̀ͼȋǽȄ Ǻ֩ǰ, ǚ˒ǽ ǞǸǔ Ǿѕ ǗӜȅǱǼ (Cone shape ) ȁȋȓȋǨ ȅǢ ǵȄ ǱȄ 

ǻȄǧȄǘ ǢǼȄǑ 

4. ȅǮ-ȭȀȄ̷ȄȅǼǔ ʙȅʆȓȄ: ȅǮ-ȭȀȄ̷ȄȅǼǔ ǶȄ̩ ǸȄ ǚǘǢ ϤǸȁȄǼ ǢȋǼ ȅǶȅȀȅǸ ǸȄ Ǣȋ̩Ȅȋǵȋ̀Ǽ ʹȅǱ ǵȄ ǢȋǼ 

ȀǷǽǹȄȋǸ ǼȄǔ ǖǶȀȄǼǰ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄǑ 

5. ǶȅǼǺȄȋǶǼ ȅǵ֖ɝǽǱȄ: ǺȄȅ̵ȅǺǬȄǼ ǸȄ ǖϢȄϢ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢȋǼ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǸȄ ȭǼȅǩ͗ʅȄȋ̑Ǽ ǺȄǵ 

ȀʪǢǹȄȋǸ ǶȄǭ (Reading ) ȭǵǠȓȄ ȁȋȓȋǨ ȅǢ ǵȄǑ 

6. Δʨ ǾǵȄʱǢǼǰ: ȭǢȄ̷ ǩȋȓ̀ ǸȄ ϣȄǮ ȅǽǷʨǔȋȓǼ ǺȋǱȄ ΔʨͼȋǽȄ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȄ ǞǸǔ ǱȄ ȀǔȋǾȄǴȋǵǼ 

ȀʹǺǱȄǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ- Ț.ș: ǘȋǽǢʏȅǵǢ ȅȀȋ͗ȋǺ ϤǸϘǱ ӶɻȀ Ǡ ǻ̆ǶȄȅǱ 

ȅǾǣǵǷǽ Ț.ș: ǘȋǽǢʏȅǵǢ ȅȀȋ͗ȋǺ ϤǸϘǱ ӶɻȀ Ǡ ǻ̆ǶȄȅǱ Ȁ̩ ȋǢɝ ǩȄǵȋǱ ǶȄǼȋǸ Ǒ  

 

ȅǾǣǵ ǚȋ˶ϩ:  

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ, ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȁʅȄ̃ ӶǽЋ Ǡ ǞȋǳǼ ϤǸȁȄǼ 

2. ǶȄǠȓȄǼ Ӷǽ Ǡ ǞȋǳǼ ϤǸȁȄǼ 

3. ǘʹǘǶȋǺ̀ Ǡ ǞȋǳǼ ϤǸȁȄǼ (Different type Equipment ) 

 

ȁʅȄ̃ ӶǽЋ Ǡ ǞȋǳǼ ϤǸȁȄǼ 

 

ӶǽȀ ǸȄ ǻ̆ǶȄȅǱ ȁȋǽȄ ǞǺǵ ȀǸ Ǹϊ ǸȄ ǺȄϡǺ ǻȄ ǺȄԑȋǿǼ ǢȄǩȋǢ Ȁȁǩ, ΚǱ ǞǸǔ ǗǼǠ ȅǵӝǓǱǹȄȋǸ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

ȭǻǺǵ ƙ Ӌ- ʑȄǘǹȄǼ, ̘ȄȓȄǼ, ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǘǱʅȄȅǳǑ 

ǧȄȅǽǢȄǾȅʱǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ ӶǽȀ Ț ʙǢȄǼǑ  

1. ȁʅȄ̃ ӶǽЋ 

2. ǶȄǠȓȄǼ ӶǽЋ 
ǘȋǽǢʏȅǵʺ ǢȄȋǩǼ ȭʹȋʔ ȁȄȋǱǼ ǺȄϡȋǺ ϤǸȁȄǼ ǚǶȋǻȄǤȆ ӶǽЋ ȭǢ ǘȋǽǢʏȅǵʺ ȁʅȄ̃ ӶǽЋ ǸȋǽǑ ȭǻǺǵǕ ǠȓʅȄǼ ȅ͖ǶȄǼ, 

ȅǵȓǵ ȭǬ͊ȄǼ, ͟ ʅȄǵȄǼ ǘǱʅȄȅǳǑ 

ȅǸȅǹ̏ ʙǢȄǼ ȁʅȄ̃ ӶǽЋ ǞǼ ǵȄǺ ȅǧʔ Ȁȁ ϤǸȁȄǼ ȅǵȋ̦ ȭǳǠȓȄ ȁǘǽǕ 

 

ǠȓʅȄǼ ȅ͖ǶȄǼ 

 

ȀȄǘǮ ǢȄʨǔ ̘ȄȓȄȀ 

ǮȄȓȄǤǵȄǽ ǢȄʨǔ ̘ɝȄȓȄȀ ǞǼ ȀȄȁȄȋϦ ǶɝȄǬȀ ǞǼ ȭǽǤ, ǱȄǼ 

ǢȄǬȄ ȁȓǑ 
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ȭȀȄǽǮȄǼ ȀȄǢȄǼ 

ǤȅǽǱ ȭȀȄ̷ȄǼȋǢ ȭǾȄǿǵ ǢȋǼ ǬȄǵȄ ȁȓǑ 

 

ȅǮ ȭȀȄ̷ȅǼǔ ǤȄǵ  ǞǼ ȀȄȁȄȋϦ ǞǢǘ ȀȄȋǲ ȭȀȄ̷Ǽ ȀȄǢȄǼ 

Ǡ ȭȀȄ̷ȄȅǼǔ ǗȓǼȋǰǼ ǢȄǩ ǢǼȄ ȁȓǑ 

 

 

 

ȭȀȄ̷ȄȅǼǔ Ǽǩǵ 

 

 

 

ǢȅνȋǵǾǵ ȭ̘ȓȄǼ 

 

 

 

ȁʅȄǢ-Ȁ 

ȁʅȄǢ ƝȀƞ ȭǢȄǵ Ǹ͛ȇ ȭǻǺǵ ǢȄǭ, ȭǽȄȁȄ ǘǱʅȅǳ ǢȄǬȄǼ ǩϢ 

ϤǸȁȄǼ ǢǼȄ ȁȓǑ 
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ȅǵȓǼ ϨȄ̩ȋǬ͗ȄǼ 

ȁǽ ǢȄȋǼ̀ ȭǧǢ ǢǼȄǼ ǻ̆Ǒ ǗǶǵȄǼ ǶȅǼǸȄȅȁǱ ǽȄǘȋǵ 

ǢȄȋǼ̀ ǗȋǨ ȅǢ ǵȄ ȭȀǬȄ ȭǬ͗ȄǼ ȅǳȋȓ ȭǬ͗ ǢǼȄ ǻȄȓǑ  

 

 

ȭȀȄ̷ȄȅǼǔ ȅǽǮ 

ǼȄǔ ǸȄ ȭȀȄ̷ȄȅǼǔ ȅǽǮ ȁȋǽȄ ǞǢ ǴǼȋǰǼ ȀǔǢǼ ǶǳȄǲɝ , Ǟʨ 

ȞȘ ǹȄǤ ʨǵ (Tin ) ǞǸǔ ȜȘ ǹȄǤ ȀȆȀȄ (Zing ) ȅǳȋȓ ȮǱǼȆ, 

ǞʨǼ ǤǽǵȄǔǢ ȠȘ ȭǲȋǢ ȡȘ ȅǮʈȆ ȭȀǽȅȀȓȄȀǑ 

ȀǔǢǼȄȓȋǵǼ ǖԑǶȄȋǱǼ ǱȄǼǱϥ ǞǼ ǢȄǼȋǵ ǤǽǵȄǔǢ 

ǗȋǼȄ ȭǸǾȆ ȁȋǱ ǶȄȋǼǑ ǞǬȄ ǞǢʨ ǱȄȋǼǼ ȀȄȋǲ ǗȋǼǢʨ 

ǱȄǼ ȀǔȋǻȄȋǤǼ ȭǳǠȓȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ  

 
 

 

ȭȀȄ̷ȄȅǼǔ ͗ʅȄ̃ 

ȭȀȄ̷ȄȅǼǔ ͗ʅȄ̃ ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǸȄ ǱȄǱȄǽȋǢ ǼȄǣȄǼ 

ǩϢ ϤǸȁȄǼ ǢȋǼ ǲȄȅǢǑ 

 

 

 

Ӌ ʑȄǘǹȄǼ 

Ӌ-ʑȄǘǹȄǼ ǞǼ ȀȄȁȄȋϦ ǵȄǬ, ȭǸȄ̵, Ӌ ǗǬǢȄȋǵȄ ǞǸǔ 

ȭǣȄǽȄ ȁȓǑ 

 

 

 

  

https://adminkazi.blogspot.com/2019/02/blog-post_13.html
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ǠȓʅȄǼ ʛȄǾ 

 

 

 

ǵȄǘǷ 

ǢʅȄǸǽ ǸȄ ǱȄȋǼǼ ǘ̑ȇȋǽǾǵ ǨȄȑȄǸȄǼ ǩϢ, ȭǢȄǵ ȅǢӫ ǢȄǬȄǼ 

ǩϢ, ǳȄǤ ȭǳȓȄ ǘǱʅȄȅǳǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

 

ǘǵȋ͟ǢǾ ǤǤɻȀ 

 

 

 

ȭǺǬȄǽ ͓ȄǘǸȄǼ 

ǴȄǱǸ ǸȄ ̘Ȅȅ͊Ǣ ǞǼ ǸϊǼ ǚǶǼ ϣɝȄǬǰ ȭǽ-ǗǚǬ ǢǼȄǼ ȀǺȓ 

ǱȄȋǱ ǳȄǤ ǢȄǬȄǼ ǢȄȋǩ ϤǸϘǱ ȁȓǑ 
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ȭǮ̀Ȅǽ ȅǺǼǼ 

ȭȀȄ̷ȄǼ ǢǼȄ ȀǔȋǻȄǤ ǶǼȆʹȄ ǢǼȄǼ ǢȄȋǩ ϤǸϘǱ ȁȓǑ 

 

ǮȄȓȄǤǵȄǽ ǢȄʨǔ̘ȄȓȄȀ 

 

 

ȭǵȄǩ ̘ȄȓȄȀ 

 

 

 

ǹȄǘȀ 

ȭǢȄǵ ǸϊȋǢ ǾʱǹȄȋǸ ǗǬǢȄȋǵȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 
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Ӌ-ʑȄǘǹȄǼ 

ǞʨǼ ȀȄȁȄȋϦ ӝǸ Ȁȁȋǩǘ Ӌ ǽȄǤȄȋǵȄ ǸȄ ȭǣȄǽȄ ǻȄȓǑ 

 

 

 

PRECISION SCREWDRIVER  

 

ȭȁʺȄǤǵ 

 

 

ǖǷȋȀǬ ӋʑȄǘǸȄǼ 
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ǷȄǘǽ 

 

 

ǖʅȄǮǩȄȋ͗Ǹǽ ȭǼ˗ 

 

 

 

ǸǽȅǶǵ ȁʅȄǺȄǼ 

ǘȁȄǼ ȀȄȁȄȋϦ Ǿʱ ǢȋǵȄ ȅǢӫȋǢ ȅǶʨȋȓ ǸȄǢȄ ǢǼȄǼ ǢȄȋǩ 

Ǡ ȭǳȓȄȋǽ ȅǼȋǹǬ ǸȀȄȋǵȄǼ ǢȄȋǩ ϤȄǸȁȄǼ ǢǼȄ ȁȓǑ 

 

 

 

ȭǸ̃ ȭǵȄǩ ̘ȄȓȄȀɝ 

 

 

 

ȁʅȄ̃ ӶǽЋ ǞǼ ʙȋȓȄǩǵȆȓǱȄ (Necessity of Hand Tools ) 

 

ȭǻ ȭǢȄǵ ǢȄȅǼǤȅǼ ǢȄǩ ǢǼȋǱ ȭǤȋǽ ǣȄȅǽ ȁȄȋǱ ǱȄ ֧Ȁ̩̏ ǢǼȄ ǻȄȓ ǵȄǑ ȭǻǺǵǕ ȅǽǣȋǱ ȭǤȋǽ ǢǽȋǺǼ ʙȋȓȄǩǵ ȁȓ, 

ȭǢȄǵ ȭǼȄǤȆǼ ΎǼ ǶǼȆʹȄ ǢǼȋǱ ȭǤȋǽ ʙȋȓȄǩǵ ȁȓ ǲȄȋǺȄȅǺǬȄǼǑ ȭǱǺȅǵ ȭǢȄǵ ȮǸԋʅȅǱǢ ǸȄ ǘȋǽǢȅʏǢ ǢȄǩ ǢǼȋǱ ȭǤȋǽ 

ȭǢȄǵ ӶǽЋ ǞǼ ʙȓȄǩǵ ȁȓǑ ʙȄȓ ȀǢǽ ǢȄȅǼǤȅǼ ǢɝǺȋ́ȋʔ ӶǽЋ ǸȄ ǻ̆ǶȄȅǱǼ ʙȋȓȄǩǵ ǼȋȓȋǨǑ ȭǢȄǵ ȮǸԋʅȅǱǢ ǽȄǘȋǵ 

ǢȄǩ ǢǼȋǱ ȭǤȋǽ ςԏǺȄʔ ȁȄǱ ǶȄ ΜȄǼȄ Ȁ̭Ǹ ǵȓ, ǣȄȅǽ ȁȄȋǱ ǢȄǩ ǢǼȋǱ ȭǤȋǽ ԋǥǬǵȄ ǥǬȋǸǑ ȭǻǺǵ ȮǸԋʅȅǱǢ ȀǼ˗ȄǺ, 

https://1.bp.blogspot.com/-SEdDiroslcc/XaWP_cAJLGI/AAAAAAAAACQ/to0C6tbjCjID_FE_N1uojhLG0seAd2EnACLcBGAsYHQ/s1600/ball-pein-hammer.jpg
https://1.bp.blogspot.com/-Ctpu-Pe_PjY/XaWOIE7RelI/AAAAAAAAABw/TA5mriSUIH43VqevdIfCS4L2EuddG5AEACEwYBhgL/s1600/images.png
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ǬȄνǽȄǼ ֧ǘǧ ϤȄȋǬǵ ȭȁȄ̷ȄǼ, Ӷ-ȅǶǵ ȀȋǢǬ, ǢȄǬ ǗǚǬ Ǡ ̘ȄǤ ǘǱʅȄȅǳǑ ȭǣȄǽȄ ǸȄ ǱȄȋǼ ȀǔȋǻȄǤ ǢǼȄ ǞǸǔ ǽȄǘǵ ǢȄȋǼȋ̀Ǽ 

ǶǼȆ́Ȅ ʙ֗ȅǱ ǢȄǩ ǻ̆ ǨȄȑȄ ȭǺȄȋǬǘ Ȁ̭Ǹ ǵȓǑ ǣȄȅǽ ȁȄȋǱ ǢȄǩ ǢǼȋǽ ǢǺɝǼǱ ϤȄȅɦǼ ȅǸǶǳ ȁȋǱ ǶȄȋǼǑ Ǟǘ ǢɝȄǻȋ́ȋʔ 

ȀʪǢ ǹȄȋǸ ȅǵǼȄǶȋǳ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȋǱ ȭǤȋǽ ǻ̆ǶȄȅǱ ǸȄ ȀȄǴȄǼǰ ȁʅȄ̃ ӶǽЋ ǞǼ ʙȋȓȄǩǵǑ 

 

ǶȄǠȓȄǼ Ӷǽ Ǡ ǞȋǳǼ ϤǸȁȄǼ 

ǶȄǠȓȄǼ Ӷǽ (Power Tool ) ȁȋǽȄ ǞǺǵ ȀǸ ǻ̆ǶȄȅǱ ǻȄ ǺȄԑȋǿǼ ǾȄǼȆȅǼǢ ǾȅʱǼ Ǹǳȋǽ ǸȄȅȁʅǢ ȭǢȄȋǵȄ ǚִȀ ȭǲȋǢ 

Ǿȅʱ ȅǵȋȓ ǢȄǩ ǢȋǼǑ ȭǻ ǻ̆ʨ ǧȄǽȄȋǱ ǤȄȋȓǼ ȭǩȄǼ ǣȄǬȄȋǱ ȁȓ ǵȄ, ǸǼǔ ֧ ǘǧ ʨǶȋǽǘ ǢȄǩ ςξ ȁȓ, ȭȀʨǘ ǶȄǠȓȄǼ ӶǽǑ 

ǘȋǽǢʏȅǵʺ ϨȄǸ ǸȄ ȭǺǢȄȅǵǢʅȄǽ ǠȓȄǢɝǾȋǶ ǢȄǩ ΚǱ ǞǸǔ ȅǵӝǓǱ ǢǼȄǼ ǩϢ ǞͼȋǽȄ ǖǶȅǼȁȄǻɝǑ ǶȄǠȓȄǼ Ӷǽ ϤǸȁȄȋǼǼ 

ȀǺȓ ȀǱǢɝǱȄ ǖǸǽνǵ ǢǼȄ ǩξȅǼǑ ȭǻǺǵ: ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǸȄ ȁǬ ǤȄǵ ϤǸȁȄȋǼǼ ȀǺȓ ȁȄǱ ȭǻǵ Ԛȋȑ ǵȄ ǻȄȓ ȭȀȅǳȋǢ 

ȭǣȓȄǽ ǼȄǣȄ ǞǸǔ ǢȄǩ ȭǾȋǿ ֧ǘǧ Ǹ ̎ǢǼȄǑ 

 

ǶȄǠȓȄǼ ӶȋǽǼ ʙǴȄǵ ȮǸȅǾ͊ʅȀ֚ȁ 

 

1. ǚ  ̩ǤȅǱ: ǺȄԑȋǿǼ ȁȄȋǱǼ ȭǧȋȓ ǖȋǵǢ ΚǱ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ  

2. ȅǵ֖ɝǽǱȄ (Precision ): ȁȄȋǱǼ ǢȄȋǩǼ ȭǧȋȓ ǖȋǵǢ ȭǸȅǾ ȅǷȅǵȅǾǔ ǸȄ ȅǵӝǓǱ ǗǚǬԚǬ ȭǳȓǑ  

3. ǾȅʱǼ ǚִȀ: ǞͼȋǽȄ ȀȄǴȄǼǰǱ ȅǱǵʨ ǺȄϡȋǺ ǧȋǽ:  ȅǸԋʅִ (Electric ): ȀǼȄȀȅǼ ̘ȄǤ ǽȄȅǤȋȓǑ ϤȄǬȄȅǼ 

(Cordless ): 

 

ȅǼǧȄȋǩɝǸǽ ϤȄǬȄȅǼ ȅǳȋȓǑ ȀǔʹȅǧǱ ǸȄǱȄȀ (Pneumatic ): ǸȄǱȄȋȀǼ ǧȄȋǶǼ ǺȄϡȋǺǑ 

 

ǘȋǽǢʏȅǵȋʺǼ ǢȄȋǩ ǗǺǼȄ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǶȄǠȓȄǼ ӶǽͼȋǽȄ ȭǸȅǾ ϤǸȁȄǼ ǢȅǼ: 

ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǸȄ  

ȭȀȄ̷ȄȅǼǔ ȭ͗Ǿǵ (Soldering Station ) Ǟʨ 

ȅǸԋʅȋǱǼ ǺȄϡȋǺ ǗȓǼǵȋǢ ȅǵȅǳɝ͊ ǱȄǶǺȄʔȄȓ 

ǤǼǺ ǢȋǼǑ 

 

 

SMD REWORK STATION  
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ȅǺȅǵ ȅʑǽ ȭǺȅǾǵ 

 

ȅǺȅǵ ȅʑǽ ȭǺȅǾǵ (Mini Drill ): ȀȄȅǢɝǬ ȭǸȄǮɝ 

ǸȄ ȅǶȅȀȅǸ-ȭǱ ȭǨȄǬ ȭǨȄǬ ȅǨʖ ǢǼȄǼ ǩϢ ϤǸϘǱ 

ȁȓǑ 

 

 

 ̈́ǤȄǵ 

 

 ̈́ǤȄǵ (Glue Gun ): ǘȋǽǢȅʏǢ ȅȁǬȄȋǼǼ 

ǺȄϡȋǺ ǗǭȄǼ ǢȄʪ Ǥȅǽȋȓ ǾʱǹȄȋǸ ȭǢȄȋǵȄ 

ȅǢӫ ǗǬǢȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

 

 

ȁǬ ǞȓȄǼ ǤȄǵ (Hot Air Gun ): Ǟʨ ȅǳȋȓ ǤǼǺ 

ǸȄǱȄȀ ȭǸǼ ȁȓ, ǻȄ ȭǺȄǸȄǘǽ ǸȄ Ǣȅ̩ǚǬȄȋǼǼ 

֨  ̫ǗǘȅȀ (IC ) ȭǣȄǽȄ ǸȄ ǽȄǤȄȋǵȄǼ ǢȄȋǩ 

ǽȄȋǤǑ 

 

 

 

ȭǹȅǼȋȓǸǽ ȅǮȅȀ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ 

ȭǹȅǼȋȓǸǽ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ (DC Power 

Supply ): ϤȄǬȄȅǼǼ Ǹǳȋǽ ȀǼȄȀȅǼ ǞȅȀ ȅǸԋʅִ 

ȭǲȋǢ ʙȋȓȄǩǵǺȋǱȄ ȅǮȅȀ ȭǹȄȋ̵ǩ ȭǵǠȓȄǼ ǩϢ 

Ǟʨ ǞǢʨ ǶȄǠȓȄǼ Ӷǽ ȅȁȋȀȋǸ ǤϞ ȁȓǑ 
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ǘǘʹǶȋǺ̀ Ǡ ǞȋǳǼ ϤǸȁȄǼ (Different type Equipment ) 

 

ǠȓȄǢɝǾǶ ǸȄ ϨȄǸȋǼǬǼȆȋǱ ϤǸϘǱ ȁʅȄ̃ ӶɻȀ ϤǱȆǱ ǖϢ ȀǺ͚ ȭǺȅǾǵȄǼȆ ǞǸǔ applience ȭǢ ǘʹǘǶȋǺ̀ ǸȋǽǑ 

ȭǻǺǵǕ ȭǹȄ̵ȅǺǬȄǼ, AVO ȅǺǬȄǼ, ȅʑǽ ȭǺȅǾǵ, ʨȅǹ, ȅǼȅȀǹȄǼ ǘǱʅȄȅǳǑ ǢɝȄǻʆǺ ǖԑǻȄȓȆ ǘȋǽǢʏȅǵʺ ǘʹǘǶȋǺ̀ ǧȄǼ 

ʙǢȄǼǑ ȭǻǺǵǕ 

 

1. ȅȀǤϢȄǽ ȭǩǵȄȋǼʨǔ ǘʹǘǶȋǺ̀ ǻǲȄǕ ǗǼǞǷ ȅȀǤǵȄǽ ȭǩǵȄȋǼǬǼ, ϣȄǬǵɝ ȭǩǵȄȋǼǬǼ 

2. ȭǺǩȄȅǼǔ ǘʹǘǶȋǺ̀ ǻǲȄǕ ȭǹȄ̵ȅǺǬȄǼ, ǖʅȄȅǺǬȄǼ, ǠȓȄǬ ȅǺǬȄǼ, ǞǽȅȀǗǼ ȅǺǬȄǼ, ǗȋǹȄ ȅǺǬȄǼ, ǖȅȀȋǽȄȋ͔ȄǶ   

3. ȅǼȅȀȅǹǔ ǞǸǔ ʏȄ̑ȅǺʨǔ ǘʹǘǶȋǺ̀ ǻǲȄǕ ȭǼȅǮǠ, ʏȄ̑ȅǺǬȄǼ, ȭǬȅǽȋǷȄǵ ȅǼȅȀǹȄǼ 

4. ȭǬȅ͊ǔ ǘʹǘǶȋǺ̀ ǻǲȄǕ ʨǚǸ ȭǬ͊ȄǼ, ʏȄǵȅǩ͊Ǽ ȭǬ͊ȄǼ ǘǱʅȄȅǳǑ 

 

ȅǸȅǹ̏ ʙǢȄǼ ȁʅȄ̃ ӶɻȀ Ǡ ǘʹǘǶȋǺȋ̀Ǽ ǼʹǰȄȋǸʹǰ (Maintenance of Different types  of Hand Tools 

and Equipments)  

 

ӶǽЋ Ǡ ǘʹǘǶȋǺ̀ ȀǸǳɝȄ Ȁǧǽ Ǡ ǹȄǽ ǼȄǣȋǱ ȁȋǽ Ǟʨ ȀʪǢǹȄȋǸ Ǽ́ǰȄȋǸ́ǰ ǢǼȋǱ ȁȓǑ ȀʪǢǹȄȋǸ Ǽ́ǰȄȋǸ́ǰ ǵȄ 

ǢǼȋǽ ǚʱ ǻ̆ǶȄȅǱ ͼȋǽȄ ǱȄȑȄǱȄȅȑ ǵ͊ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ ȀʪǢǹȄȋǸ ǼʹǰȄȋǸʹȋǰǼ ǢȄȋǩ ǗǺǼȄ ȅǵȋ̦Ǽ ǶǳȋʹǶ ͼȋǽȄ 

ʈȁǰ ǢǼȋǱ ǶȄȅǼǑ 

 

1. ȭǻ ͛Ȅȋǵ ӶɻȀ Ǡ ǘʹǘǶǬȋǺ̀ ǼȄǣǸ ȭȀǬȄ ȀǸǳɝȄ ǶȅǼ͈ȄǼ ǼȄǣȄ ǚȅǧǱǑ 
2. ȭǻ Ǣȋ́ ӶɻȀ Ǡ ǘǢǘǶȋǺ̀ ǲȄǢȋǸ, ǱȄ ȀǸǳɝȄ ǶȅǼ͔ȄǼ ǶȅǼˏ  ̏ǼȄǢȄ ǚȅǧǱǑ 

3. ǖϤǸϘǱ Ǡ ԚǼȄǱǵ ǵ͊ ǺȄǽȄǺȄǽͼȋǽȄ ԌȋǼ ȀȅǼȋȓ ǼȄǣȋǱ ȁȋǸǑ 

4. ǺȄȋǪ ǺȄȋǪ ǢȄǶȑ ȅǳȋȓ ǚʱ ǺȄǽȄǺȄǽ ǶȅǼ͔ȄǼ ǢǼȋǱ ȁȋǸǑ 

5. ǵǼǺ ֓ξǾ Ǡ ǽνȄ Ȁξ ǹʅȄʹȓȄǺ ȅɹǵȄǼ ǵȋǩǽ ȅǳȋȓ ǖǹʅ̇ǼȆǰ ǻ̆ȄǔǾ Ǡ ǸǱɝǵȆ ǶȅǼ͔ȄǼ   ǢǼȋǱ ȁȋǸǑ 

6. ȭǢȄǵ ӶɻȀ ǸȄ ǘʹǘǶȋǺ̀ ʹȓ ʙǢÖȓȄ ςξ ȁȋǽ ǱȄ ʙȅǱȋǼȄǴ ǢǼȋǱ ȁȋǸǑ 

7. ӶǽȀ ǸȄ ǘʹǘǶȋǺ̀Ǽ ϣȄȋǢǬ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

8. ӶǽȀ ǸȄ ǘʹǘǶȋǺȋ̀Ǽ ϤǸȁȄǼ ǢȄȋǽ ȀʪǢ Ƕ˸ȅǱ ǖǸǽνǵ ǢǼȋǱ ȁȋǸǑ 

9. ǺȄǽǺȄǽ ǼȄǣȄǼ ȀʪǢ ͛Ȅǵ ȅǵǸȄǧɝǵ ǢǼȋǱ ȁȋǸǑ 
10. ȭǹǩȄ ͛Ȅȋǵ ӶɻȀ ǸȄ ǘʹǘǶȋǺ̀ ǻȄȋǱ ǵȄ ǼȄǣȄ ȁȓ ȭȀȅǳȋǢ ǽʹʅ ǼȄǣȋǱ ȁȋǸǑ 

 

ȭȀǽǷ ȭǧǢ (Self -Check ) -Ț.ș  

ǖȅǱ Ȁǔȅʹ̔ ʙ ̈́

 

1. ʙ ̈́ș: ӶǽȀ ǸȄ ǻ̆ǶȄȅǱ ǢȄȋǢ Ǹȋǽ?  

2. ʙ ̈́Ț: ǧȄȅǽǢȄǾȅʱǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ ӶǽȀ ǢǱ ʙǢȄǼ? 

3. ʙ ̈́ț: ȭȀȄ̷ȄȅǼǔ ȅǽǮ ǸȄ ǼȄǔ ǢȆ ȅǳȋȓ ȮǱȅǼ?  

4. ʙ ̈́Ȝ: ǠȁǺ ȅǺǬȄǼ ȅǳȋȓ ǢȆ ǶȅǼǺȄǶ ǢǼȄ ȁȓ?  

5. ʙ ̈́ȝ: ǶȄǠȓȄǼ Ӷǽ ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? ǘȋǽǢʏȅǵʺ ϨȄȋǸ ϤǸϘǱ țʨ ǶȄǠȓȄǼ ӶȋǽǼ ǵȄǺ ȅǽӝǵǑ  

6. ʙ ̈́Ȟ: ǘʹǘǶȋǺ̀ ǢȄȋǢ Ǹȋǽ? ǚǳȄȁǼǰ ȅǳǵǑ  

7. ʙ ̈́ȟ: ȭȀȄ̷ȄǼ ȀȄǢȄǼ ǞǸǔ ȭȀȄ̷ȄȅǼǔ Ǽǩǵ-ǞǼ ǢȄǩ ǢȆ?  

8. ʙ ̈́Ƞ. ȭȀȄ̷ȄȅǼǔ ȅǽȋǮ ʨǵ Ǡ ȀȆȀȄǼ ǖԑǶȄǱ ȀȄǴȄǼǰǱ ǢǱ ǲȄȋǢ? 

(Ǣ) ȝȘ:ȝȘ (ǣ) ȞȘ:ȜȘ (Ǥ) ȟȘ:țȘ (ǥ) ȜȘ:ȞȘ 
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9. ʙ ̈́ȡ. ȀȄȅǢɝǬ ȭǲȋǢ ȅǽǮ ǸȄ ǼȄǔ ςȋǿ ȭǵǠȓȄǼ ǩϢ ȭǢȄǵʨ ϤǸϘǱ ȁȓ? 

(Ǣ) ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ (ǣ) ȭȀȄ̷ȄǼ ȀȄǢȄǼ (Ǥ) ȭȀȄ̷ȄȅǼǔ Ǽǩǵ (ǥ) ȭǹȄ̵ȅǺǬȄǼ 

 

10. ʙ ̈́șȘ. ȅǵȋǧǼ ȭǢȄǵʨ ǶȄǠȓȄǼ Ӷǽ (Power Tool ) ȅȁȋȀȋǸ ǶȅǼȅǧǱ? 

 

ȅǵȋǧǼ ֢Ϣ͛ȄǵͼȋǽȄ ԛǼǰ Ǣξǵ:  

 

11. ȭȀȄ̷ȄȅǼǔ ǗȓǼǵȋǢ ȅǵǼȄǶǳǹȄȋǸ ǼȄǣȄǼ ǩϢ __________ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

12.  __________ ǞǼ ȀȄȁȄȋϦ ȭǨȄǬ ȭǨȄǬ Ӌ Ȁȁȋǩ ǽȄǤȄȋǵȄ ǸȄ ȭǣȄǽȄ ǻȄȓǑ 

13. ǺȄԑȋǿǼ ǾȄǼȆȅǼǢ ǾȅʱǼ Ǹǳȋǽ ǸȄȅȁʅǢ ǚִȀ ȭǲȋǢ ȭǻ ǻ ̆Ǿȅʱ ǶȄȓ ǱȄȋǢ __________ ǸȋǽǑ 

14. ȭǺǬȄǽ ͓ȄǘǸȄǼ ȀȄǴȄǼǰǱ __________ ǞǼ ǠǶǼ ǳȄǤ ǢȄǬȄǼ ǢȄȋǩ ϤǸϘǱ ȁȓǑ 

15. ȭǮ̀Ȅǽ ȅǺǼǼ ȅǳȋȓ ȭȀȄ̷ȄǼ ǢǼȄ ȀǔȋǻȄǤ __________ ǢǼȄ ȁȓǑ 

 

ǚ˭ǼǶʔ (Answer Sheet ) - Ț.ș  

șǑ ǚ˭Ǽ: ӶǽȀ ǸȄ ǻ̆ǶȄȅǱ ȁȋǽȄ ǞǺǵ ȀǸ Ǹϊ ǻȄ ǺȄԑȋǿǼ ǢȄǩȋǢ Ȁȁǩ, ΚǱ ǞǸǔ ǗǼǠ ȅǵӝǓǱǹȄȋǸ ǢǼȋǱ ȀȄȁȄϦ 

ǢȋǼǑ 

ȚǑ ǚ˭Ǽ: ǧȄȅǽǢȄǾȅʱǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ ӶǽȀ Ț ʙǢȄǼǑ ǻǲȄ: ș. ȁʅȄ̃ ӶǽȀ ǞǸǔ Ț. ǶȄǠȓȄǼ ӶǽǑ 

țǑ ǚ˭Ǽ: ȭȀȄ̷ȄȅǼǔ ȅǽǮ ǞǢʨ ȀǔǢǼ ǴȄԅ, ǻȄ ȞȘ% ʨǵ (Tin) ǞǸǔ ȜȘ% ȀȆȀȄ (Lead) ȅǳȋȓ ȮǱȅǼǑ 

ȜǑ ǚ˭Ǽ: ǠȁǺ ȅǺǬȄȋǼǼ ȀȄȁȄȋϦ ȭǢȄȋǵȄ ǶǳȄȋǲɝǼ ȭǼȅǩ͗ʅȄ̑ (ȭǼȄǴ) ǞǸǔ Ǣȅ̀ȅǵǚʨ ǶȅǼǺȄǶ ǢǼȄ ȁȓǑ 

ȝǑ ǚ˭Ǽ: ȭǻ ȀǺ͚ ӶǽȀ ǺȄԑȋǿǼ ǾȄǼȆȅǼǢ ǾȅʱǼ Ǹǳȋǽ ǸȄȅȁʅǢ ǚִȀ (ȅǸԋʅִ, ϤȄǬȄȅǼ ǸȄ ǸȄǱȄȀ) ȭǲȋǢ Ǿȅʱ ȅǵȋȓ ǧȋǽ, 

ǱȄȋǳǼ ǶȄǠȓȄǼ Ӷǽ ǸȋǽǑ 

ǚǳȄȁǼǰ: ș. ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ, Ț. ȁǬ ǞȓȄǼ ǤȄǵ, ț. ȅǺȅǵ ȅʑǽ ȭǺȅǾǵǑ 

ȞǑ ǚ˭Ǽ: ϨȄǸȋǼǬȅǼȋǱ ϤǸϘǱ ȁʅȄ̃ ӶǽȀ ϤǱȆǱ ǖϢ ȀǺ͚ ȭǺȅǾǵȄȅǼ ǞǸǔ ǖʅȄ̘ȄȋǻȂ̑ȋǢ ǘʹǘǶȋǺ̀ ǸȋǽǑ 

ǚǳȄȁǼǰ: ǺȄȅ̵ȅǺǬȄǼ, ǖȅȀȋǽȄȋ͔ȄǶ, ʨȅǹ ȅǼȅȀǹȄǼ ǘǱʅȄȅǳǑ 

ȟǑ ǚ˭Ǽ: ȭȀȄ̷ȄǼ ȀȄǢȄǼ ȀȄȅǢɝǬ ȭǲȋǢ ǖȅǱȅǼʱ ǸȄ ǤȅǽǱ ȅǽǮ ςȋǿ ȭǵǠȓȄǼ ǩϢ ϤǸϘǱ ȁȓǑ ǗǼ Ǽǩǵ ȭȀȄ̷ȄȅǼǔ 

ǢǼȄǼ ȀǺȓ ǴȄǱǸ Ԝ ͌ǶȅǼ͈ȄǼ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

Ƞ. (ǣ) ȞȘ:ȜȘ Ț. (ǣ) ȭȀȄ̷ȄǼ ȀȄǢȄǼ ȡ. (Ǥ) ȁǬ ǞȓȄǼ ǤȄǵ șȘ. (Ǥ) ȅǵȓǵ ȭǬ͗ȄǼ  

֢Ϣ͛Ȅǵ ԛǼǰ: șș. ȭȀȄ̷ȄȅǼǔ ͗ʅȄ̃ șȚ. Ӌ-ʑȄǘǹȄǼ șț. ǶȄǠȓȄǼ Ӷǽ șȜ. ǴȄԅ ǸȄ ̘Ȅȅ͗Ǣ șȝ. ǶǼȆʹȄ/ǶǻɝȋǸ́ǰ 

 

ǩǸ ȅǾǬ (Job Sheet)-Ț.ș: ǘȋǽǢʏȅǵʺ ȁʅȄ̃ ӶǽȀ Ǡ ǶȄǠȓȄǼ ӶǽȀ ǾǵȄʱǢǼǰ ǞǸǔ ǞȋǳǼ ȀʪǢ ϤǸȁȄǼ Ƕ˸ȅǱ 

ǖԑǾȆǽǵǑ 

 

ǚȋ˶ϩ: 

ȅǸȅǹ̏ ʙǢȄǼ ȁʅȄ̃ ӶǽȀ Ǡ ǶȄǠȓȄǼ ӶǽȀ ǾǵȄʱ ǢǼȋǱ ǶȄǼȄǑ 

ӶǽȀ Ǡ ǘʹǘǶȋǺȋ̀Ǽ Ǻȋϡ ǶȄǲɝǢʅ ֓ǪȋǱ ǶȄǼȄǑ 

ȅǵǼȄǶǳǹȄȋǸ ӶǽȀ ϤǸȁȄȋǼǼ ǳʹǱȄ ǖǩɝǵ ǢǼȄǑ 

  

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ (Tools & Equipments ): 

ȁʅȄ̃ ӶǽȀ: ǢȅνȋǵǾǵ Ȅ̘ȓȄȀɝ, ȀȄǘǮ ǢȄʨǔ Ȅ̘ȓȄȀɝ, ȭǵȄǩ Ȅ̘ȓȄȀɝ, Ӌ-ʑȄǘǹȄǼ ȭȀǬ, ǱȄǼ ǢȄǬȄǼ ǵȄǘǷ, ȭȀȄ̷ȄǼ ȀȄǢȄǼ, 

ȭȀȄ̷ȄȅǼǔ ͗ʅȄ̃Ǒ 

ǶȄǠȓȄǼ ӶǽȀ: ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ, ȁǬ ǞȓȄǼ ǤȄǵ, ȅǺȅǵ ȅʑǽ ȭǺȅǾǵǑ 

ǘʹǘǶȋǺ̀: ǺȄȅ̵ȅǺǬȄǼ/ǖʅȄȋǹȄȅǺǬȄǼ, ȅǵȓǵ ȭǬ͗ȄǼǑ 
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ǢȄȋǩǼ ǴȄǶ (Work Steps ): 

 

1. ϨȄǸȋǼǬȅǼȋǱ ȀǔǼȅʹǱ ӶǽȀ Ǹ  ̋ȭǲȋǢ ʙȋȓȄǩǵȆȓ ȁʅȄ̃ ӶǽȀͼȋǽȄ Ȁǔʈȁ ǢξǵǑ  

2. ʙȅǱʨ ӶȋǽǼ ǸȄȅȁʅǢ ǖǸ͛Ȅ (ȭǻǺǵ ǘǵ֧ȋǽǾǵ ʪǢ ǗȋǨ ȅǢ ǵȄ) ǶǼȆʹȄ ǢξǵǑ  

3. ǞǢʨ ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ȅǵǵ ǞǸǔ ǞȋǢ ȭȀȄ̷ȄȅǼǔ ͗ʅȄȋ̃ ͛ȄǶǵ ǢȋǼ ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ȅǳǵǑ  

4. ȅǵȓǵ ȭǬ͗ȄȋǼǼ ǺȄϡȋǺ ǞȅȀ ǽȄǘȋǵ ȅǸԋʅִ ǗȋǨ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ  

5. ȭȀȄ̷ȄǼ ȀȄǢȄȋǼǼ ȅ͝ǔ ȭǽȄǮ ȭǧǢ Ǣξǵ ǞǸǔ Ǟʨ ǢȆǹȄȋǸ ȭȀȄ̷ȄǼ ȭǾȄǿǰ ǢȋǼ ǱȄ ǖԑǾȆǽǵ ǢξǵǑ  

6. ǢȄǩ ȭǾȋǿ ʙȅǱʨ ӶǽȀ ǶȅǼ͈ȄǼ ǢȋǼ ȅǵȅǳɝ͊ ͛Ȅȋǵ ͼȅǨȋȓ ǼȄӝǵǑ 

  

ȀǱǢɝǱȄ (Safety Measures ): 

 

ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǤǼǺ ǲȄǢȄ ǖǸ͛Ȅȓ ȀȄǸǴȄȋǵ ǵȄȑȄǧȄȑȄ ǢξǵǑ 

ǘǵ֧ȋǽǾǵ ǨȄȑȄ ȭǢȄȋǵȄ ȁʅȄ̃ ӶǽȀ ϤǸȁȄǼ ǢǼȋǸǵ ǵȄǑ 

ǶȄǠȓȄǼ ӶǽȀ ϤǸȁȄȋǼǼ ǶǼ ǖǸϩǘ ȭǺǘǵ ֧ǘǧ Ǹ ̎ǢȋǼ ȅǳǵǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-Ț.Ț:  ȭȀȄ̷ȄȅǼǔ Ǡ ȅǮ-ȋȀȄ̷ȄȅǼǔ Ƕ˸ȅǱ ǞǸǔ Δʨ 

 

ȅǾǣǵǷǽ-Ț.Ț: ȭȀȄ̷ȄȅǼǔ Ǡ ȅǮ-ȭȀȄ̷ȄȅǼǔ Ƕ˸ȅǱ ǞǸǔ Δʨ Ȁ̩ ȋǢɝ ǩȄǵȋǱ ǶȄǼȋǸǑ  

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ, ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

ǞǸǔ ֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȭȀȄ̷ȄȅǼǔ Ǡ ȅǮ-ȭȀȄ̷ȄȅǼǔ ǸȄ Ǣȋ̩Ȅȋǵ̀ ȭǣȄǽȄǼ ȀʪǢ ȀǼ˙ȄǺ ȅǧǵȋǱ ǶȄǼȋǸǵǑ 

2. ȭȀȄ̷ȄȅǼǔ Ǡ ȅǮ-ȭȀȄ̷ȄȅǼǔȋȓǼ ȀʪǢ ǴȄǶͼȋǽȄ ǖԑȀǼǰ ǢǼȄǑ 

 

ȭȀȄ̷ȄȅǼǔ Ǡ ȅǮ-ȋȀȄ̷ȄȅǼǔ ǸȄ Ǣȋ̩Ȅȋǵ̀ ȭǣȄǽȄǼ ȀʪǢ ȀǼ˙ȄǺ 

ȭǻ ʙȅʆȓȄǼ ǺȄϡȋǺ ԋǘ ǸȄ ǱȋǱȄ ȅǴǢ ǴȄǱǸ ǸϊȋǢ (ȋǻǺǵ: ǱȄǼ ǸȄ ǘȋǽǢʏȅǵǢ ǶȄǬɝȀ) ǞǢʨ ȅǸȋǾǿ ȀǔǢǼ ǴȄԅ Ǥȅǽȋȓ 

͛ȄȓȆǹȄȋǸ ȭǩȄȑȄ ȭǳǠȓȄ ȁȓ ǱȄȋǢ ȭȀȄ̷ȄȅǼǔ Ǹȋǽ Ǒ ǘȋǽǢʏȅǵ̋ ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȁ ȅǵȅ́Ǳ ǢǼȋǱ ǞǸǔ ǶȄǬɝȀͼȋǽȄȋǢ 

ȭǸȄȋǮɝǼ ȀȄȋǲ Ǻǩ֓ǱǹȄȋǸ ǗǬȋǢ ǼȄǣȋǱ ȭȀȄ̷ȄȅǼǔ ǖǶȅǼȁȄǻɝǑ 

 

ȭȀȄ̷ȄȅǼǔ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ 

ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ (ǱȄǱȄǽ): ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǸȄ ǱȄǱȄǽ ȁȋǽȄ ǘȋǽǢʏȅǵʺ ǶȄǬɝȀ Ǡ ǱȄǼ ȭǩȄȑȄ ȭǳǠȓȄǼ (ǪȄǽȄǘ) ǞǢʨ 

ͼξΖԛǰɝ ȮǸԋʅȅǱǢ Ӷǽ, ǻȄ ǱȄȋǶǼ ǺȄϡȋǺ ǼȄǔ (Solder ) Ǥȅǽȋȓ ȀǔȋǻȄǤ ȮǱȅǼ ǢȋǼ Ǒ ȀȄǴȄǼǰǱ ȞȘ ǠȓȄǬ ǸȄ ǱȄǼ ȭǸȅǾ 

ʹǺǱȄǼ ǱȄǱȄǽ (220 V) ǹȄǼȆ ǢȄǩ ǸȄ Ǹȑ ǢȄȋǵǢǾȋǵǼ ǩϢ ȭǸȅǾ ǩǵȅʙȓǑ ǞǼ ʙǴȄǵ ǖǔǾͼȋǽȄ ȁȋǽȄ ȭǺǬȄǽ ʨǶ/ȅǸǬ, 

ȅȁʨǔ Ǣȋȓǽ, ǸȅǮ Ǡ ǘȋǽǢȅʏǢ ǱȄǼǑ 

 

ȭȀȄ̷ȄȅǼǔ ȅǽǮ (Solder Wire ): ȭȀȄ̷ȄȅǼǔ ȅǽǮ ǸȄ ǼȄǔ (Solder Wire ) ȁȋǽȄ ǘȋǽǢʏȅǵʺ Ǡ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ 

ϤǸϘǱ ǞǢʨ ȀǔǢǼ ǴȄԅ, ǻȄ ʙǴȄǵǱ ʨǵ (Sn) Ǡ ȀȆȀȄ (Pb) ȅǳȋȓ ȮǱȅǼ (ȀȄǴȄǼǰǱ ȞȘ/ȜȘ ǖԑǶȄȋǱ) Ǒ Ǟʨ ǢǺ 

ǤǽǵȄˆȅǸȅǾ͊ (ʙȄȓ șȠț° C to ȚȘȘ° C) ǞǸǔ ǞǼ ȭǹǱȋǼ ̛Ȅʺ (Flux ) ǲȄȋǢ, ǻȄ ȅǶȅȀȅǸ (PCB) Ǡ ǘȋǽǢʏȅǵʺ 

ǶȄǬɝȀ ȭǩȄȑȄ ȭǳǠȓȄǼ ȀǺȓ ǖʺȄǘǮ ԌǼ ǢȋǼ ǞǸǔ Ǻ֩ǰ ǪȄǽȄǘ ȅǵȅ́Ǳ ǢȋǼǑ 
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ȭȀȄ̷ȄȅǼǔ ̛Ȅʺ ǸȄ Ǽǩǵ: ȭȀȄ̷ȄȅǼǔ ̛Ȅʺ ǸȄ Ǽǩǵ (Rosin ) ȁȋǽȄ ǘȋǽǢʏȅǵʺ Ǡ ǴȄǱǸ ǢȄȋǩ ϤǸϘǱ ǞǢʨ ǼȄȀȄȓȅǵǢ 

ǶȅǼ͈ȄǼǢ, ǻȄ ȭǺǬȄȋǽǼ ǠǶǼ ȭǲȋǢ ǖʺȄǘǮ Ǡ ǺȓǽȄ ԌǼ ǢȋǼǑ Ǟʨ ȭȀȄ̷ȄǼȋǢ (ǼȄǦ) ǤȅǽǱ ǖǸ͛Ȅȓ ΚǱ ʙǸȄȅȁǱ ȁȋǱ Ǡ 

ǴȄǱǸ Ԝȋ͌Ǽ ȀȄȋǲ ǾʱǹȄȋǸ ȭǽȋǤ ǲȄǢȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǽǩǵ ֚ǽǱ ǶȄǘǵ ǤȄǨ ȭǲȋǢ ʙȄ̔ ǞǢʨ ʙȄӜȅǱǢ ǚǶȄǳȄǵǑ 

 

ȅǮ-ȭȀȄ̷ȄȅǼǔ   

 

ȅǶȅȀȅǸ (PCB) ȭǲȋǢ ȭǢȄȋǵȄ Ǣȋ̩Ȅȋǵ̀ ȭǣȄǽȄǼ ʙȅʆȓȄȋǢ ȅǮ-ȭȀȄ̷ȄȅǼǔ ǸȋǽǑ Ǟʨ ȀȄǴȄǼǰǱ ǵ ͊ǶȄǬɝȀ ǶȅǼǸǱɝǵ ǸȄ ֖ ǽ 

ȀǔȋǻȄǤ ʪǢ ǢǼȋǱ ǢǼȄ ȁȓǑ ȅǮ-ȭȀȄ̷ȄȅǼǔ ǢǼȄǼ ȀǺȓ ǖȀǱǢɝǱȄǼ ǢȄǼȋǰ ȅǶȅȀȅǸǼ ǢǶȄǼ ǽȄǘǵ (Track ) ǚȋǭ ȭǻȋǱ 

ǶȄȋǼǑ ǱȄǘ ȅǮ-ȭȀȄ̷ȄȅǼǔ ǢǼȄǼ ȀǺȓ ȀǱǢɝ ǲȄǢȋǱ ȁȓ ȭǻǵ, ǖȅǱȅǼʱ ǱȄȋǶ ȅǶȅȀȅǸǼ ϣȄǮ ǵ ͊ȁȋȓ ǵȄ ǻȄȓǑ Ǣȋ̩Ȅȋǵ̀ 

ǗǽǤȄ ǵȄ ȁǠȓȄ Ƕǻɝ̇ ǬȄǵȄǬȄȅǵ ǵȄ ǢǼȄ, ǞȋǱ ȅǶȅȀȅǸ ȅФȋȑ ȭǻȋǱ ǶȄȋǼǑ ǢȄǩ ȭǾȋǿ ȅǮ-ȭȀȄ̷ȄȅǼǔ ǶȄ̩ ȀǼȄȀȅǼ Ǹ ̎ǵȄ 

ǢǼȄ ǞȋǱ ȭǹǱȋǼǼ ǤǼǺ ǸȄǱȄȋȀ ǞȀǞǺȅǮ ȅǼǠȓȄǢɝ ȭ͗Ǿǵ ǵ ͊ȁȋǱ ǶȄȋǼǑ  

 

ȅǮ-ȭȀȄ̷ȄȅǼǔ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ  

ȅǮ-ȭȀȄ̷ȄȅǼǔ ǶȄ̩ (Sucker ): ȅǮ-ȭȀȄ̷ȄȅǼǔ ǶȄ̩ 

(ǻȄȋǢ ȭȀȄ̷ȄǼ ȀȄǢȄǼ ǸȄ ȀȄǢȄǼ ǸǽȄ ȁȓ) ȁȋǽȄ ǘȋǽǢʏȅǵʺ 

ȀȄȅǢɝǬ ȭǲȋǢ ǤȅǽǱ ȭȀȄ̷ȄǼ ǸȄ ǼȄǔ ǖǶȀȄǼǰ ǢǼȄǼ ǞǢʨ 

ǖǱʅ̇ ǢȄǻɝǢǼ ȁʅȄ̃ ӶǽǑ Ǟʨ ֚ ǽǱ ȀȄȅǢɝǬ ȭǸȄǮɝ ȭǺǼȄǺȋǱǼ 

ȀǺȓ ԚǼȋǵȄ ǻ̆ȄǔǾ (Component ) ȀȅǼȋȓ ǵԅǵ ǻ̆ȄǔǾ 

ǽȄǤȄȋǱ ǸȄ Δʨ ȀȄǼȄȋǱ ϤǸϘǱ ȁȓǑ 

 

 

ȅǮ-ȭȀȄ̷ȄȅǼǔ ǚǘǢ (Desoldering Wick/Braid ): 

ȁȋǽȄ ̛Ȅʺ֜ʱ ǱȄǺȄǼ ǱȄȋǼǼ ǞǢʨ ȅǸԑȅǵ, ǻȄ ǘȋǽǢʏȅǵʺ 

ȭǺǼȄǺȋǱ ȅʙȋ̀Ǯ ȀȄȅǢɝǬ ȭǸȄǮɝ (PCB) ȭǲȋǢ ǖȅǱȅǼʱ 

ȭȀȄ̷ȄǼ ǸȄ ȭȀȄ̷ȄǼ ȅʛǩ ȀǼȄȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ȭȀȄ̷ȄȅǼǔ 

ǗȓǼȋǵǼ ǱȄȋǶ ǤȅǽǱ ȭȀȄ̷ȄǼ ȭǾȄǿǰ ǢȋǼ ȭǵȓǑ Ǟʨ ֚ ǽǱ 

PCB ȭǲȋǢ ǵ ͊ǚǶȄǳȄǵ (component ) ǖǶȀȄǼǰ ǸȄ 

ȅǶǵ ǶȅǼ͈ȄǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ  

 

ȁǬ ǘȓȄǼ ǤȄǵ (Hot Air Gun ): ȁǬ ǘȓȄǼ ǤȄǵ (Hot Air 

Gun ) ȁȋǽȄ ǞǢʨ ǾȅʱǾȄǽȆ ȮǸԋʅȅǱǢ ȀǼ˙ȄǺ ǻȄ ǚ  ̩

ǱȄǶǺȄʔȄǼ (ȀȄǴȄǼǰǱ 400° F ȭǲȋǢ 1200° F'ǸȄ ǱȄǼ 

ȭǸȅǾ) ǸȄǱȄȀ ʙǸȄȁ ȮǱȅǼ ǢȋǼǑ Ǟʨ ֚ǽǱ ȭǶǘ̀ ȅǼ֙ǹȄǽ, 

ǶȄǘǶ ȭǸȅ̃ǔ, ̘Ȅȅ͗Ǣ Ǡȋȓȅ̷ǔ, ȅȁǬ-ȅʠǔȅǢǔ, ǞǸǔ 

ǘȋǽǢʏȅǵʺ ȭǺǼȄǺȋǱ (SMD/BGA desoldering)  

ϤǸϘǱ ȁȓǑ ǸȄǔǽȄȋǳȋǾ ǞͼȋǽȄǼ ǳȄǺ ȀȄǴȄǼǰǱ ș,ȝȘȘ 

ȭǲȋǢ șȝ,ȘȘȘ ǬȄǢȄǼ Ǻȋϡ ȁȋȓ ǲȄȋǢǑ 

 



144 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

SMD ȅǼǠȓȄǢɝ ȭ͗Ǿǵ  

 

ǞǢʨ SMD (ȀȄǼȋǷȀ ǺȄǚ̀ ȅǮǹȄǘȀ) ȅǼǠȓȄǢɝ ȭ͗Ǿǵ 

ȁǽ ǞǢʨ ȅǸȋǾǿȄȅǻȂǱ Ӷǽ ǻȄ PCB-ȭǱ ȭȀȄ̷ȄȅǼǔ, ȅǮ-

ȭȀȄ̷ȄȅǼǔ ǞǸǔ ȀȄǼȋǷȀ-ǺȄǚȋ̀Ǯ ǚǶȄǳȄǵ ȭǺǼȄǺȋǱǼ ǩϢ 

ϤǸϘǱ ȁȓ, ǻȄ ȀȄǴȄǼǰǱ ȭǺȄǸȄǘǽ ȭǷȄǵ ǞǸǔ ǘȋǽǢʏȅǵʺ 

ȭǺǼȄǺȋǱ ϤǸϘǱ ȁȓǑ ǩǵȅʙȓ 858 A ǸȄ 2-in -1 8586 -

ǞǼǺȋǱȄ Ǟǘ ȭ͗ǾǵͼȅǽȋǱ ȀȄǺ˙ϬȋǻȄϛ ȁǬ ǞȓȄǼ ǸҍǢ 

(100 -480°C ), ȅ֧ǵȅǳɝ͊ ǸȄǻȂȇʙǸȄȁ ȅǵȓ̆ ǰ ǼȋǻȂȋǨ ǞǸǔ 

ʙȄȓǾǘ IC, BGA ǞǸǔ ǭȄ̃Ȅ ǩȋǻȂ̀ ȭǺǼȄǺȋǱǼ ǩϢ 

ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǖ̇ ɝɦ֖ ǲȄȋǢǑ 
 

 

ȭȀȄ̷ȄȅǼǔ Ǡ ȅǮ-ȋȀȄ̷ȄȅǼǔȋȓǼ ȀʪǢ ǴȄǶͼȋǽȄ ǖԑȀǼǰ 

 

ȭȀȄ̷ȄȅǼǔ ǢǼȄǼ ȀʪǢ ǴȄǶ 

 

ȀȄȅǢɝǬ ǶȅǼ͈ȄǼ ǢǼȄ: ȅǶȅȀȅǸ ȭǸȄǮɝ ǞǸǔ Ǣȋ̩Ȅȋǵȋ̀Ǽ ȭǽǤͼȋǽȄ ǶȅǼ͈ȄǼ ǢȄǶȑ ǸȄ ȅǲǵȄǼ ȅǳȋȓ ֙ȋǨ ȅǵȋǱ ȁȓǑ 

 

ʨǶ ʨȅǵǔ: ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǤǼǺ ȁȋǽ ǞǼ ǗǤȄȓ ȀȄǺȄϢ ǼȄǔ ǽȄȅǤȋȓ ȅǵȋǱ ȁȓ, ǞȋǢ ʨȅǵǔ ǸȋǽǑ 

ǤǼǺ ǢǼȄ (Heating ): ǗȓǼȋǵǼ ʨǶʨ ȀǔȋǻȄǤ͛ȋǽ Ț-ț ȭȀȋǢ̃ ǴȋǼ ǩȄȓǤȄʨ ǤǼǺ ǢǼȋǱ ȁȓǑ 

 

ȅǽǮ ʙȋȓȄǤ (Feeding Solder ): ǤǼǺ ǲȄǢȄ ǖǸ͛Ȅȓ ȭȀǣȄȋǵ ȭȀȄ̷ȄȅǼǔ ȅǽǮ ͟Ǿɝ ǢǼȋǱ ȁȓǑ ȅǽǮ Ǥȋǽ ȅǤȋȓ ǩȋȓȋ̀Ǽ 

ǧȄǼǶȄȋǾ Ǩȅȑȋȓ ǶȑȋǸǑ 

 

ǭȄ̃Ȅ ȁǠȓȄ: ȅǽǮ Ǥȋǽ ǻȄǠȓȄǼ ǶǼ ǗȓǼǵ ȀȅǼȋȓ ȅǵȋǱ ȁȓ ǞǸǔ ǢȋȓǢ ȭȀȋǢ̃ ȅ͛Ǽ ǼȄǣȋǱ ȁȓ ǻȄȋǱ ȭǩȄȑȄʨ ǭȄ̃Ȅ ȁȋȓ 

Ǿʱ ȁȓǑ 

 

ȭȀȄ̷ȄȅǼǔ ǞǼ Δʨ 

ǞǢʨ ǗǳǾɝ ȭȀȄ̷ȄȅǼǔ ǩȋȓ̀ ȭǳǣȋǱ ǚ˒ǽ, Ǻ֩ǰ ǞǸǔ ǖȋǵǢǬȄ ǶȄȁȄȋȑǼ өȑȄǼ (Cone shape ) ǺȋǱȄ ȁȋǸǑ ǻȅǳ 

ǩȋȓ̀ʨ ԏȀǼ ǸȄ ǳȄǵȄǳȄǼ ȭǳǣȄȓ, ǱȋǸ ֓ǪȋǱ ȁȋǸ Ǟʨ 'ȋǢȄ̷ ȭȀȄ̷ȄǼ' (Cold Solder ), ǻȄ ӝǸ ΚǱ ȭǹȋǦ ȭǻȋǱ ǶȄȋǼǑ 

Ǟȋʹȋʔ ԚǵǼȄȓ ǤǼǺ ǢȋǼ ǵԅǵ ȅǽǮ ȅǳȋǱ ȁȓǑ 

 

ȅǮ-ȭȀȄ̷ȄȅǼǔ ǢǼȄǼ ȀʪǢ ǴȄǶ:  

 

1. ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ȅǳȋȓ ǩȋȓȋ̀Ǽ ǼȄǔ Ǥȅǽȋȓ ȅǵǵǑ  

2. ǼȄǔ Ǥȋǽ ȭǤȋǽ ΚǱ ȅǮ-ȭȀȄ̷ȄȅǼǔ ǶȄȋ̩Ǽ ǵǩǽ ǩȋȓȋ̀Ǽ ǢȄȋǨ Ǟȋǵ ǸȄǬǵ ʨԚǵǑ  

3. ǶȄ̩ʨ ǤȅǽǱ ǼȄǔ Өȋǿ ȭǵȋǸ ǞǸǔ Ǣȋ̩Ȅȋǵȋ̀Ǽ ǶȄ ǗǽǤȄ ȁȋȓ ǻȄȋǸǑ  

4. ǻȅǳ ȅǨʖ ǶȅǼ͈ȄǼ ǵȄ ȁȓ, ǱȋǸ ԚǵǼȄȓ ȀȄǺȄϢ ǵԅǵ ǼȄǔ ȅǳȋȓ ǗǸȄǼ ȭǧ͊Ȅ ǢξǵǑ 
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ȅǮ-ȭȀȄ̷ȄȅǼǔ ǞǼ Δʨ 

 

ȅǶȅȀȅǸ ϣȄǮ ǸȄ ʏʅȄǢ ǚȋǭ ǻȄǠȓȄ (Pad or Track Lifting ) 

Ǟʨ ȅǮ-ȭȀȄ̷ȄȅǼǔȋȓǼ ȀǸȋǧȋȓ ȀȄǴȄǼǰ ǞǸǔ ʹȅǱǢǼ ΔʨǑ 

ǢȄǼǰ: ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ȅǳȋȓ ȅǶȅȀȅǸ-ȭǱ ǳȆǥɝ́ǰ ǴȋǼ ǖȅǱȅǼʱ ǱȄǶ ȅǳȋǽ ϣȄȋǮǼ ǗǭȄ ǵ ͊ȁȋȓ ǻȄȓ ǞǸǔ ϣȄǮʨ ȭǸȄǮɝ 

ȭǲȋǢ ǗǽǤȄ ȁȋȓ ǚȋǭ ǗȋȀǑ 

ǷǽȄǷǽ: ȀȄȅǢɝȋǬǼ ǢȄȋǵǢǾǵ ȅǸȅˏ̏ ȁȋȓ ǻȄȓ ǞǸǔ ȭǸȄǮɝʨ ϤǸȁȄȋǼǼ ǖԑǶȋǻȄǤȆ ȁȋȓ ǶȋȑǑ 

 

ʑȄǘ ǩȋȓ̀ ǸȄ ȭǢȄ̷ ǩȋȓ̀ (Dry/Cold Joint ) 

ȅǮ-ȭȀȄ̷ȄȅǼǔ ǢǼȄǼ ǶǼ ԚǵǼȄȓ ȭȀȄ̷ȄǼ ǢǼȄǼ ȀǺȓ Ǟǘ ȀǺϬȄʨ ȭǸȅǾ ȁȓǑ 

ǢȄǼǰ: ǻȅǳ ȅǮ-ȭȀȄ̷ȄȅǼǔȋȓǼ ȀǺȓ ԚǼȋǵȄ ǼȄǔ (Solder ) ԚȋǼȄԚȅǼ ǶȅǼ͈ȄǼ ǵȄ ǢǼȄ ȁȓ, ǱȋǸ ǵԅǵ ǼȄǔ ԚǼȋǵȄʨǼ ȀȄȋǲ 

ʪǢǺȋǱȄ ȅǺǾȋǱ ǶȄȋǼ ǵȄǑ 

ǷǽȄǷǽ: ȀǔȋǻȄǤʨ ǵȑǸȋȑ ǲȄȋǢ ǞǸǔ ȅǸԋʅִ ʙǸȄȋȁ ǸȄǴȄ ֩ȅ͊ ǢȋǼǑ 

 

ǾǬɝ ȀȄȅǢɝǬ ǸȄ ȭȀȄ̷ȄǼ ȅʛǩ (Solder Bridge ) 

ǢȄǼǰ: ȀȄǢȄǼ ǸȄ ǶȄ̩ ȅǳȋȓ ǼȄǔ ȭǾȄǿǵ ǢǼȄǼ ȀǺȓ ǻȅǳ ǤȅǽǱ ǼȄǔ ȅǨǬȋǢ ǶȄȋǾǼ ǖϢ ȭǢȄȋǵȄ Ƕȋȓȋ̀ ȅǤȋȓ Ƕȋȑ ǞǸǔ 

Ǿ  ɦȁȋȓ ǻȄȓǑ 

ǷǽȄǷǽ: ԋʨ ǗǽȄǳȄ Ƕȋȓ̀ ֜  ɦȁȋȓ ǾǬɝ ȀȄȅǢɝǬ ȮǱȅǼ ȁȓ, ǻȄ ԚȋǼȄ ȅǮǹȄǘȀʨ ǵ ͊ǢȋǼ ȅǳȋǱ ǶȄȋǼǑ 

 

Ǣȋ̩Ȅȋǵ̀ Ԛȋȑ ǻȄǠȓȄ (Heat Damage to Components ) 

ǢȄǼǰ: ǗǘȅȀ (IC ) ǸȄ ȭȀǵȅȀʨǹ ǶȄǬɝȀ ȭǣȄǽȄǼ ȀǺȓ ǻȅǳ ǖȋǵǢʹǰ ǴȋǼ ǱȄǶ ȭǳǠȓȄ ȁȓǑ ʙȅǱʨ Ǣȋ̩Ȅȋǵȋ̀Ǽ ǞǢʨ 

ȅǵȅǳɝ͊ ǱȄǶ ȀȁǵʹǺǱȄ ǲȄȋǢǑ 

ǷǽȄǷǽ: Ǣȋ̩Ȅȋǵ̀ʨ ȭǹǱǼ ȭǲȋǢ ǵ ͊ȁȋȓ ǻȄȓ, ǻȅǳǠ ǸȄǘȋǼ ȭǲȋǢ ȭǳǣȋǱ ǹȄȋǽȄ Ǻȋǵ ȁȋǱ ǶȄȋǼǑ 

 

ȅǶ ȭȁȄǽ ǩʅȄǺ ȁǠȓȄ (Plated -through Hole Clogging ) 

ǢȄǼǰ: ǖȋǵǢ ȀǺȓ ȀȄǢȄǼ ȅǳȋȓ ǬȄǵȄǼ ǶȋǼǠ ȅǨȋʖǼ ȭǹǱȋǼ ȅǢӫǬȄ ǼȄǔ ȭǲȋǢ ǻȄȓ ǞǸǔ ǱȄ ΚǱ Ǿ  ɦȁȋȓ ȅǨʖʨ Ǹ ̎ǢȋǼ 

ȭǳȓǑ 

ǷǽȄǷǽ: ǵԅǵ Ǣȋ̩Ȅȋǵ̀ ǽȄǤȄȋǵȄǼ ȀǺȓ ǞǼ ȭǽǤ ǗǼ ȅǨʖ ȅǳȋȓ ȭǹǱȋǼ ȭǯȄǢȄȋǵȄ ǻȄȓ ǵȄǑ 

 

 

ȭȀǽǷ ȭǧǢ (Self -Check ) -Ț.Ț 

 

1. ǞǢʨ ǹȄȋǽȄ ȭȀȄ̷ȄȅǼǔ ǩȋȓȋ̀Ǽ ǗǢȄǼ ȭǢǺǵ ȁǠȓȄ ǚȅǧǱ? (Ǣ) ȭǤȄǽ ǸȋǽǼ ǺȋǱȄ (ǣ) ǶȄȁȄȋȑǼ өȑȄǼ ǸȄ 

ǾѕǼ ǺȋǱȄ (Ǥ) ǧʅȄ̒Ȅ (ǥ) ǽνȄ 

2. 'ȭǢȄ̷ ǩȋȓ̀' (Cold Joint ) ȁǠȓȄǼ ʙǴȄǵ ǢȄǼǰ ǢȆ? (Ǣ) ǖȅǱȅǼʱ ǱȄǶ (ǣ) ȀʪǢ ǱȄǶǺȄʔȄȓ ǵȄ ȭǶȐǓǨȄȋǵȄ 

(Ǥ) ǹȄȋǽȄ ǼȄǔ ϤǸȁȄǼ ǢǼȄ (ǥ) ΚǱ ǢȄǩ ǢǼȄ 

3. ȅǶȅȀȅǸ ȭǲȋǢ ǗǘȅȀ ǸȄ Ǣȋ̩Ȅȋǵ̀ ȭǣȄǽȄǼ ʙȅʆȓȄȋǢ ǢȆ Ǹȋǽ? (Ǣ) ȭȀȄ̷ȄȅǼǔ (ǣ) ȅǮ-ȭȀȄ̷ȄȅǼǔ (Ǥ) ǺȄǚȅ̀ǔ 

(ǥ) Ӌȅȓǔ 

4. ȅǮ-ȭȀȄ̷ȄȅǼǔ ǚǘǢ (Wick ) ȀȄǴȄǼǰǱ ǢȆ ȅǳȋȓ ȮǱȅǼ ȁȓ? (Ǣ) ̘ Ȅȅ͗Ǣ (ǣ) ȅȀȅǽǢǵ (Ǥ) ǱȄǺȄ ǸȄ ǢǶȄǼ (ǥ) 

ǼȄǸȄǼ 

5. ǞȀʨȅǮ (SMD ) Ǣȋ̩Ȅȋǵ̀ ȭǣȄǽȄǼ ǩϢ ȅǵȋǧǼ ȭǢȄǵʨ ϤǸȁȄǼ ǢǼȄ ȀǸȋǧȋȓ ֧ȅǸǴȄǩǵǢ? (Ǣ) ȁȄԅȅȑ (ǣ) 

ȁǬ ǞȓȄǼ ǤȄǵ (Ǥ) ȅǧǺǬȄ (ǥ) ȭȀȄ̷ȄȅǼǔ ǤȄǵ 
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6. ȅǮ-ȭȀȄ̷ȄȅǼǔȋȓǼ ȀǺȓ ǖȋǵǢʹǰ ǱȄǶ ȅǳȋǽ ȅǶȅȀȅǸǼ ǢȆ ʹȅǱ ȁȋǱ ǶȄȋǼ? (Ǣ) ȅǶȅȀȅǸ Ǿ  ɦȁȓ (ǣ) ǢǶȄǼ 

ʏʅȄǢ ǸȄ ϣȄǮ ǚȋǭ ȭǻȋǱ ǶȄȋǼ (Ǥ) ȭǹȄȋ̵ǩ ǸȄȋȑ (ǥ) ȭǢȄȋǵȄ ʹȅǱ ȁȓ ǵȄ 

7. ǶȄȋ̩Ǽ ȭǹǱȋǼ ǩǺȄ ȁǠȓȄ ǼȄǔ ǶȅǼ͈ȄǼ ǢǼȄ ȭǢǵ ǩξȅǼ? (Ǣ) ǶȄȋ̩Ǽ Ǡǩǵ ǢǺȄȋǱ (ǣ) ǶǼǸǱͫ ǢȄȋǩ 

ǹʅȄʹȓȄǺ ǸȄ ǬȄǵ ǸǩȄȓ ǼȄǣȋǱ (Ǥ) ǶȄ̩ ǤǼǺ ǢǼȋǱ (ǥ) ȭȀȐ̋ǻɝ ǸȄȑȄȋǱ 

 

ǚ˭Ǽ Ƕʔ (Answer Key ) ƙ Ț.Ț 

 

1. (ǣ) ǶȄȁȄȋȑǼ өȑȄǼ ǸȄ ǾѕǼ ǺȋǱȄ (Cone Shape ) Ț. (ǣ) ȀʪǢ ǱȄǶǺȄʔȄȓ ǵȄ ȭǶȐǓǨȄȋǵȄ 

2. (ǣ) ȅǮ-ȭȀȄ̷ȄȅǼǔ Ȝ. (Ǥ) ǱȄǺȄ ǸȄ ǢǶȄǼ ȝ. (ǣ) ȁǬ ǞȓȄǼ ǤȄǵ 

3. (ǣ) ǢǶȄǼ ʏʅȄǢ ǸȄ ϣȄǮ ǚȋǭ ȭǻȋǱ ǶȄȋǼ ȟ. (ǣ) ǶǼǸǱͫ ǢȄȋǩ ǹʅȄʹȓȄǺ ǸȄ ǬȄǵ ǸǩȄȓ ǼȄǣȋǱ 

 

ǩǸ ǾȆǬ-Ț.Ț: ȀʪǢ Ƕ˸ȅǱȋǱ ȭȀȄ̷ȄȅǼǔ ǞǸǔ ȅǮ-ȋȀȄ̷ȄȅǼǔ ǖԑǾȆǽǵ ǞǸǔ Δʨ ǾǵȄʱǢǼǰǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ǚǶǢǼǰǕ  

ǻ̆ǶȄȅǱ: ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ (Țȝ/țȝ ǠȓȄǬ), ȅǮ-ȭȀȄ̷ȄȅǼǔ ǶȄ̩ (ȀȄǢȄǼ), ȅǮ-ȭȀȄ̷ȄȅǼǔ ǚǘǢ, ȁǬ ǞȓȄǼ ǤȄǵ (SMD -

ǞǼ ǩϢ), ȭȀȄ̷ȄȅǼǔ ͗ʅȄ̃, ӶǘǩȄǼǑ 

 

ǚǶǢǼǰ: ȭȀȄ̷ȄȅǼǔ ȅǽǮ (ȞȘ/ȜȘ), ȭȀȄ̷ȄȅǼǔ ̛Ȅʺ/Ǽǩǵ, ȭǹȋǼȄ ȭǸȄǮɝ ǸȄ ȅǶȅȀȅǸ, ȭǼȅǩ͗Ǽ/ǢʅȄǶȄȅȀǬǼ (ʙʅȄǢʨȋȀǼ 

ǩϢ), ȅǲǵȄǼ Ǡ ǢȄǶȑǑ 

 

ǢȄȋǩǼ ǴȄǶǕ   

ǴȄǶ ș: ȭȀȄ̷ȄȅǼǔ ʙȅʆȓȄ (Soldering Process ) 

1. ʙǲȋǺ ȅǶȅȀȅǸ ǞǸǔ Ǣȋ̩Ȅȋǵȋ̀Ǽ ȭǽǤ ȅǲǵȄǼ ǸȄ ǢȄǶȑ ȅǳȋȓ ǶȅǼ͈ȄǼ ǢȋǼ ȅǵǵǑ  

2. ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ǤǼǺ ǢȋǼ ǞǼ ʨȋǶ ȀȄǺȄϢ ǼȄǔ ǽȄȅǤȋȓ 'ʨȅǵǔ' ǢȋǼ ȅǵǵǑ 

3. Ǣȋ̩Ȅȋǵȋ̀Ǽ ȭǽǤ ȅǶȅȀȅǸ ȅǨʖ ȅǳȋȓ ʙȋǸǾ ǢȅǼȋȓ ǚȋ̵Ȅ ǶȄȋǾ ǗȓǼȋǵǼ ʨǶ Ț-ț ȭȀȋǢ̃ ǴȋǼ ǩȋȓ̀ʨ ǤǼǺ 

ǢξǵǑ  

4. ǤǼǺ ǖǸ͛Ȅȓ ȭȀȄ̷ȄȅǼǔ ȅǽǮ ͟Ǿɝ ǢξǵǑ ȅǽǮ Ǥȋǽ ǩȋȓȋ̀Ǽ ǧȄǼǶȄȋǾ Ǩȅȑȋȓ Ƕȑȋǽ ǗȓǼǵ ȀȅǼȋȓ ȅǵǵǑ 

5. ǩȋȓ̀ʨ ȅ͛Ǽ ȭǼȋǣ ǭȄ̃Ȅ ȁȋǱ ȅǳǵ ǞǸǔ ȭǳӝǵ Ǟʨ ǚ˒ǽ Ǡ Ǿѕ ǗӜȅǱǼ (Cone shape ) ȁȋȓȋǨ ȅǢ ǵȄǑ 

 

ǴȄǶ Ț: ȅǮ-ȭȀȄ̷ȄȅǼǔ ʙȅʆȓȄ (De-soldering Process ) 

1. ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ȅǳȋȓ ԚǼȋǵȄ ǩȋȓȋ̀Ǽ ǼȄǔ Ǥȅǽȋȓ ȅǵǵǑ  

2. ǼȄǔ Ǥȋǽ ǱǼǽ ȁǠȓȄ ǺȄʔǘ ΚǱ ȅǮ-ȭȀȄ̷ȄȅǼǔ ǶȄȋ̩Ǽ (Sucker ) ǵȋǩǽ ǩȋȓȋ̀Ǽ ǢȄȋǨ Ǟȋǵ ǸȄǬǵ ʨԚǵǑ 

3. ǻȅǳ ǼȄǔ ԚȋǼȄԚȅǼ ǶȅǼ͈ȄǼ ǵȄ ȁȓ, ǱȋǸ ԚǵǼȄȓ ȀȄǺȄϢ ǵԅǵ ǼȄǔ ȅǳȋȓ ǗǸȄǼ ȭǧ͊Ȅ ǢξǵǑ  

4. ֨  ̫ǩȄȓǤȄǼ ǩϢ ȅǮ-ȭȀȄ̷ȄȅǼǔ ǚǘǢ ϤǸȁȄǼ Ǣξǵ (ǚǘǢʨ ǩȋȓȋ̀Ǽ ǠǶǼ ȭǼȋǣ ǗȓǼǵ ȅǳȋȓ ǧȄǶ ȅǳǵ, ǱȄǺȄ 

ǼȄǔ ςȋǿ ȭǵȋǸ) Ǒ 

 

ȀǱǢɝǱȄ (Safety Precautions ): 

¶ ȭȀȄ̷ȄȅǼǔ ǗȓǼǵ ϤǸȁȄȋǼǼ ȀǺȓ ǞǼ ȭǺǬȄǽ ǖǔǾ ͟Ǿɝ ǢǼȋǸǵ ǵȄǑ 

¶ ǢȄǩ ȭǾȋǿ ȁǬ ǞȓȄǼ ǤȄǵ ǸȄ ǞȀǞǺȅǮ ȅǼǠȓȄǢɝ ȭ͗Ǿǵ ȀǼȄȀȅǼ Ǹ ̎ǢǼȋǸǵ ǵȄ, ǖȋǬȄ-ʹȅǽǔ ȭǺȄǮ ϤǸȁȄǼ ǢξǵǑ 

¶ Ǣȋ̩Ȅȋǵ̀ ԚȋǼȄԚȅǼ ǗǽǤȄ ǵȄ ȁǠȓȄ Ƕǻɝ̇ ǬȄǵȄǬȄȅǵ ǢǼȋǸǵ ǵȄ, ǞȋǱ ȅǶȅȀȅǸ ȅФȋȑ ȭǻȋǱ ǶȄȋǼǑ 
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ǺȅǮǚǽ-ț: ǞȋȀνǽ ǘȋǽǢʏȅǵǢ Ǣȋ̩Ȅȋǵ̀Ȁ ǖǵ ȅǶȅȀȅǸ 

   

ǘǚȅǵǬ ȭǢȄǮ: SICIP -LE -IET -03 -0 

 

ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ: ȝȜ ǥ̀Ȅ 

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰ (Module Descriptor ): 

Ǟǘ ǺȅǮǚȋǽ ȅǸȅǹ̏ ǘȋǽǢʏȅǵǢ ǖʅȄ̘Ȅȋȓ̑ ǞǸǔ ǶȋϞǼ ǶȅǼȅǧȅǱǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ ǖ̇ ɝɦ֖ 

ǼȋȓȋǨǑ ȅǸȋǾǿ ǢȋǼ ȅʙȋ̀Ǯ ȀȄȅǢɝǬ ȭǸȄǮɝ (PCB)-Ǟ ȅǸȅǹ̏ ǘȋǽǢʏȅǵǢ Ǣȋ̩Ȅȋǵ̀ ȀʪǢǹȄȋǸ ǺȄǚȅ̀ǔ ǢǼȄ, ǘȋǽǢʏȅǵǢ 

ǺȅǮǚǽ Ȁ̩ ȋǢɝ ǴȄǼǰȄ ǽȄǹ ǞǸǔ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺ ϤǸϘǱ ȅǸȅǹ̏ ȅȀνǽ ǸȄ ʙǱȆǢ ǾǵȄʱ ǢǼȄǼ ʙȅʆȓȄͼȋǽȄ 

ǞǣȄȋǵ ȅǸ͚ȄȅǼǱǹȄȋǸ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋȓȋǨǑ 

 

ȅǾǣǵǷǽ (Learning Outcomes ): Ǟǘ ǺȅǮǚǽ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵȋ̦Ǽ ȅǸǿȓͼȋǽȄ ȅǾǣȋǱ ǶȄǼȋǸ- 

 

1. ȅǶȅȀȅǸ (PCB) ǞǸǔ ǘȋǽǢʏȅǵǢ ǺȅǮǚǽ Ȁ̩ ȋǢɝ ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǽȄǹ ǢǼȋǸǑ 

2. ȅʙȋ̀Ǯ ȀȄȅǢɝǬ ȭǸȄȋǮɝ Ǣȋ̩Ȅȋǵ̀ ǺȄǚȅ̀ǔ ǢǼȄǼ ǗȋǤ ʙȋȓȄǩǵȆȓ ʙϊȅǱ Ǡ ǢǼǰȆȓ ȅǸǿȓͼȋǽȄ ǩȄǵȋǱ ǶȄǼȋǸǑ 

3. Θ-ȭȁȄǽ (Through -hole ) ǞǸǔ ǞȀǞǺȅǮ (SMD ) Ǣȋ̩Ȅȋǵ̀ ǺȄǚȅ̀ǔȋȓǼ Ǻȋϡ ǶȄǲɝǢʅ ǢǼȋǱ ǶȄǼȋǸǑ 

4. ǘȋǽǢʏȅǵǢ ǺȅǮǚȋǽǼ ǢȄǻɝǢȄȅǼǱȄ Ȁ̩ ȋǢɝ ǴȄǼǰȄ ǽȄǹ ǢǼȋǸǑ 

5. ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺ ϤǸϘǱ ȅǸȅǹ̏ ȅȀνǽ (ȭǻǺǵ: ǲȄǘȅǼ͗Ǽ, ǖǶ-ǖʅȄ̩, ʏȄǵȅǩ͗Ǽ, ֧ ǘǧ ǘǱʅȄȅǳ) ǾǵȄʱ 

Ǡ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria ): 

 

1. ȅǶȅȀȅǸ ǞǸǔ ǘȋǽʭȅǵǢ ǺӼǽ Ȁ̩ ȋǢɝ ǴȄǼǵȄ ǢǼȄǑ  
2. ȅʙȋ̀Ǯ ȀȄȅǢɝǬ ȭǸȄǮɝ Ǟ Ǣȋ̩Ȅȋǵ̀ ǺȄǚȅ̀ǔȋȓǼ ǗȋǤ ǢǼǰȆȓ ȅǸǿȓͼȋǽȄ ǩȄǵȋǱ ǶȄǼȋǸǑ   

3. Θ-ȋȁȄǽ (Through -hole) ǞǸǔ ǞȀǞǺȅǮ (SMD ) Ǣȋ̩Ȅȋǵ̀ ǺȄǚȅ̀ǔȋȓǼ ǶȄǲɝǢʅ ǢǼȄǑ  

4. ǘȋǽʭȅǵǢ ǺӼǽ Ȁ̩ ȋǢɝ ǴȄǼǵȄ ǢǼȄ Ǒ  

5. ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺ ϤǸϘǱ ȅȀνǽ Ȁ̩ ȋǢɝ ǩȄǵȄǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ-ț.ș: ǖʅȄȋȀνȅǽǔȋȓǼ ǩϢ ʙȋǻȂȄǩǵȆȓ ȅǶȅȀȅǸ, ǘȋǽǢʏȅǵǢ ǺȅǮǚǽ ǞǸǔ ϥȄȋǬȅǼȓȄǽ 

 

ȅǾǣǵǷǽ-ț.ș:  ǖʅȄȋȀνȅǽǔȋȓǼ ǩϢ ʙȋǻȂȄǩǵȆȓ ȅǶȅȀȅǸ, ǘȋǽǢʏȅǵǢ ǺȅǮǚǽ ǞǸǔ ϥȄȋǬȅǼȓȄǽȀ Ȁ̩ ȋǢɝ ǴȄǼǵȄ ǽȄǹ 

ǢǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 
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ȅǸǿȓ Ǹϊ (Content ): 

 

1. ȅǶȅȀȅǸ ǞǸǔ ǘȋǽʭȅǵǢ ǺӼǽ Ȁ̩ ȋǢɝ ǴȄǼǵȄ ǽȄǹ ǢǼȋǸǑ  
2. ȅʙȋ̀Ǯ ȀȄȅǢɝǬ ȭǸȄǮɝ Ǟ Ǣȋ̩Ȅȋǵ̀ ǺȄǚȅ̀ǔȋȓǼ ǗȋǤ ǢǼǰȆȓ ȅǸǿȓͼȋǽȄ ǩȄǵȋǱ ǶȄǼȋǸǑ   

3. Θ-ȋȁȄǽ (Through -hole) ǞǸǔ ǞȀǞǺȅǮ (SMD ) Ǣȋ̩Ȅȋǵ̀ ǺȄǚȅ̀ǔȋȓǼ ǶȄǲɝǢʅ  

4. ǘȋǽʭȅǵǢ ǺӼǽ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 
 

ȅǶȅȀȅǸ ǞǸǔ ǘȋǽʭȅǵǢ ǺӼǽ Ȁ̩ ȋǢɝ ǴȄǼǵȄ  

ȅǶȅȀȅǸ Ǟʨ ǞǢʨ ǘǵ֧ȋǽʨǔ ȭǸȄǮɝ ǻȄǼ ǠǶǼ ǱȄǺȄǼ ȅǧǢǵ ͚Ǽ ǸȄ 'ʏʅȄǢ' (Track ) ǲȄȋǢǑ Ǟǘ ʏʅȄǢͼȋǽȄǘ ǱȄȋǼǼ ǢȄǩ 

ǢȋǼ ǞǸǔ ȅǸȅǹ̏ Ǣȋ̩Ȅȋǵ̀ȋǢ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ֜ʱ ǢȋǼǑ ֧ȅǸǴȄ: ǢǺ ǩȄȓǤȄ ǽȄȋǤ, ǱȄȋǼǼ ȀǔȋǻȄǤ ǢǺȄȓ, 

Ǽ́ǰȄȋǸ́ǰ Ȁȁǩ ǞǸǔ ΚǱ ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄ ǻȄȓ ǑǢȅ̩ǚǬȄǼ, ȭǺȄǸȄǘǽ, ȭǬȅǽȅǹǾǵ, ȭǺȅǮȋǢǽ ǻ̆ǶȄȅǱ (ȅȀʨ ͔ʅȄǵȄǼ, 

ǺȅǵǬǼ) ǞǸǔ ȀǸ ǴǼȋǵǼ ǗԎȅǵǢ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȋȀ ȅǶȅȀȅǸ ǖǶȅǼȁȄǻɝ Ǒ  

 

ȅǶȅȀȅǸǼ ǴǼǰ 

ȅȀȋˈǽ ȭǽȓȄǼ ȅǶȅȀȅǸ: ȭǸȄȋǮɝǼ ȭǢǸǽ ǞǢ ǶȄȋǾ ǱȄǺȄ ǲȄȋǢǑ 

 

ǮȄǸǽ ȭǽȓȄǼ ȅǶȅȀȅǸ: ȭǸȄȋǮɝǼ ԋǘ ǶȄȋǾǘ ǱȄǺȄ ǞǸǔ ȀǔȋǻȄǤ ǲȄȋǢǑ 

 

 

ǺȄǽʨ ȭǽȓȄǼ ȅǶȅȀȅǸ 
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ȅʙȋ̀Ǯ ȀȄȅǢɝǬ ȭǸȄǮɝ Ǟ Ǣȋ̩Ȅȋǵ̀ ǺȄǚȅ̀ǔȋȓǼ ȅǵȓǺ    

 

ȅʙȋ̀Ǯ ȀȄȅǢɝǬ ȭǸȄǮɝ Ǟ Ǣȋ̩Ȅȋǵ̀ ǺȄǚȅ̀ǔȋȓǼ ǗȋǤ ǢǼǰȆȓ ȅǸǿȓͼȋǽȄ   

 

ȅʙǶȄȋǼǾǵ: ǖʅȄȋȀνȅǽǔȋȓǼ ǗȋǤ ȅǶȅȀȅǸȋǱ ȭǢȄȋǵȄ ǷȄǬǽ ǸȄ ǾǬɝ ȀȄȅǢɝǬ ǗȋǨ ȅǢ ǵȄ ǱȄ 'Ǣȅ̀ȅǵǚʨ ȭǬ͗' (Continuity 

Test) ǞǼ ǺȄϡȋǺ ǻȄǧȄǘ ǢǼȋǱ ȁȓǑ 

 

Ǣȅ̀ȅǵǚʨ ȭǬ͗ (Continuity Test ): ǺȄȅ̵ȅǺǬȄǼȋǢ 'ǸȄǩȄǼ' (Buzzer) ȭǺȄȋǮ ȭǼȋǣ ǶǼȆʹȄ ǢǼȄ ȁȓ ȭǻ ȅǶȅȀȅǸ 

ʏʅȄȋǢǼ ǞǢ ʙȄ̇ ȭǲȋǢ ǖϢ ʙȄȋ̇ ȅǸԋʅִ ȭǶȐǓǨȄȋˏ ȅǢ ǵȄǑ Ǟʨ ǾǬɝ ȀȄȅǢɝǬ ǸȄ ǠȋǶǵ ȀȄȅǢɝǬ ӝǓȋǩ ȭǸǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

ȭǢȄ̷ ȭǬȅ͗ǔ (Cold Testing ): ǶȄǠȓȄǼ ǖǷ ǲȄǢȄ ǖǸ͛Ȅȓ ȭǼȅǩ͗ʅȄ̑ ǞǸǔ ǮȄȋǻȂȄǮ ǶǼȆʹȄ ǢǼȄǑ 

ȁǬ ȭǬȅ͗ǔ (Hot Testing ): ȀȄȅǢɝȋǬ ǶȄǠȓȄǼ ȅǳȋȓ ȅǸȅǹ̏ Ƕȋȓȋ̀ ȭǹȄȋ̵ǩ ǺȄǶȄǑ 

 

ȀǱǢɝǱȄ: ȁǬ ȭǬȅ͗ǔȋȓǼ ȀǺȓ ǖǸϩǘ ǘǵ֧ȋǽȋǬǮ ˁȄǹȀ ϤǸȁȄǼ ǢǼȄ ǸȄ ȀȄǸǴȄǵǱȄ ǖǸǽνǵ ǢǼȄ ǚȅǧǱǑ 

 

ȅǶȅȀȅǸ ȅʑȅǽǔ ǞǸǔ Ǣȋ̩Ȅȋǵ̀ ȭ̘ȀȋǺ̀ (PCB Drilling and Component Placement ) 

ȅʑȅǽǔ (Drilling ): Θ-ȋȁȄǽ (Through -hole) Ǣȋ̩Ȅȋǵ̀ ǸȀȄȋǵȄǼ ǩϢ ȅǶȅȀȅǸȋǱ ֨ʷ ȅǨʖ ǢǼȋǱ ȁȓǑ ȅʑǽ ȅǸȋǬǼ 

ȀȄǘǩ Ǣȋ̩Ȅȋǵȋ̀Ǽ ǶȄȋȓǼ ԚξΖ ǖԑǻȄȓȆ ȁȋǱ ȁȋǸ (ȀȄǴȄǼǰǱ Ș.Ƞ ȅǺȅǺ ȭǲȋǢ ș.Ț ȅǺȅǺ) Ǒ 

 

ȭ̘ȀȋǺ̀ ǤȄǘǮ  

 

ȅȀ̲ȅ͓ǵ (Silkscreen ): ȅǶȅȀȅǸǼ ǠǶǼ ȀȄǳȄ ǼȋǦǼ ȭǻ ȭǽǣȄ ǸȄ ȅǧͥ ǲȄȋǢ (ȋǻǺǵ- R1, C1, D1) ǱȄȋǢ ȅȀ̲ȅ͓ǵ 

ǸȋǽǑ Ǟʨ ȭǳȋǣ ȀʪǢ ͛Ȅȋǵ Ǣȋ̩Ȅȋǵ̀ ǸȀȄȋǱ ȁȓǑ 

 

ǺȅǮǚǽ ǺȄǚȅ̀ǔ: ǺȅǮǚǽͼȋǽȄ ȀǼȄȀȅǼ ȅǶȅȀȅǸȋǱ ȭȀȄ̷ȄǼ ǢǼȄ ǻȄȓ ǖǲǸȄ 'ȅǷȋǺǽ ȭȁǮȄǼ ȅǶǵ' (Female Header 

Pins) ϤǸȁȄǼ ǢȋǼ ̘ȄǤ-ǘǵ ȅȀȋ͗ȋǺ ǸȀȄȋǵȄ ǻȄȓ ǻȄȋǱ ʙȋȓȄǩȋǵ ǺȅǮǚǽ ǶȅǼǸǱɝǵ ǢǼȄ Ȁȁǩ ȁȓ 

 

ǖʅȄȋȀνȅǽǔȋȓǼ ȀǺȓ Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ ȅǶȅȀȅǸȋǱ ǸȀȄȋǵȄǼ ȅǢӫ ͗ʅȄ̃ȄǮɝ ȅǵȓǺ  

 

ȅǽǮ ǷȅǺɝǔ: Ǣȋ̩Ȅȋǵȋ̀Ǽ ǶȄ ȀǼȄȀȅǼ ȭǤȄȑȄ ȭǲȋǢ ǸсǢȄȋǵȄ ǚȅǧǱ ǵȓǑ ǞȋǱ ǘ̀ȄǼǵȄǽ ǢȄȋǵǢǾǵ ǵ͊ ȁȋǱ ǶȄȋǼǑ ǽǔ 

ȭǵȄǩ ̘ȄȓȄȀɝ ϤǸȁȄǼ ǢȋǼ ȅǵȅǳɝ͊ ԌǼȋΖ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ǸсǢȄȋǱ ȁȋǸǑ 

ǸȀȄȋǵȄǼ ʆǺ: ȀȄǴȄǼǰǱ ȭǨȄǬ ǞǸǔ ȅǵӨ Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ (ȋǻǺǵ: ȭǼȅǩ͗Ǽ, ǮȄȋǻȂȄǮ) ǗȋǤ ǸȀȄȋǱ ȁȓ ǞǸǔ Ǹȑ 

Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ (ȋǻǺǵ: ʏȄ̑ǷǼǺȄǼ, Ǹȑ ǢʅȄǶȄȅȀǬǼ) ȭǾȋǿ ǸȀȄȋǱ ȁȓǑ 

ȭǶȄǽȄȅǼʨ (Polarity ): ǢʅȄǶȄȅȀǬǼ, ǮȄȋǻȂȄǮ ǞǸǔ ǗǘȅȀ ǸȀȄȋǵȄǼ ȀǺȓ ǱȄȋǳǼ Ƕȅǩʨǹ-ȋǵȋǤʨǹ ǸȄ ȅǶǵ ǵνǼ ǖǸϩǘ 

ȅǶȅȀȅǸǼ ǺȄȅǢɝǔ ǖԑǻȄȓȆ ȭǺǽȄȋǱ ȁȋǸǑ 

ȭǶȄǽȄȅǼʨ (Polarity ): ǘȋǽǢȋʏȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬǼ, ǮȄȋǻȂȄǮ, ʏȄǵȅǩ͗Ǽ ǞǸǔ ǞǽǘȅǮ (LED) ǞǼ ȅǵȅǳɝ͊ Ƕȅǩʨǹ Ǡ 

ȭǵȋǤʨǹ ȅǳǢ ǲȄȋǢǑ ȅǶȅȀȅǸ ȅȀ̲ȅ͓ȋǵǼ ȅǧͥ ȭǳȋǣ ǞͼȋǽȄ ȀʪǢ ȅǳȋǢ ǸȀȄȋǱ ȁȋǸǑ ֖ǽ ȅǳȋǢ ǸȀȄȋǽ ȀȄȅǢɝǬ Ύȋǽ ȭǻȋǱ 

ǶȄȋǼǑ 

ǗǘȅȀ ǺȄǚȅ̀ǔ: ǗǘȅȀ ȀǼȄȀȅǼ ȭȀȄ̷ȄǼ ǢǼȄ ӱǓȅǢԛɝǰ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȀȄǴȄǼǰǱ ȅǶȅȀȅǸȋǱ ʙǲȋǺ ǞǢʨ IC  

Base/Socket  ȭȀȄ̷ȄǼ ǢǼȄ ȁȓ ǞǸǔ ǱȄǼ ǠǶǼ ǗǘȅȀ ǸȀȄȋǵȄ ȁȓǑ 
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ȅǶǵ ș ǾǵȄʱǢǼǰ: ʙȅǱʨ ǗǘȅȀȋǱ ǞǢʨ ǣсǩ (Notch ) ǸȄ ǮǬ (Dot) ǲȄȋǢ ǻȄ ȅǳȋȓ ș ǵνǼ ȅǶǵ ǾǵȄʱ ǢǼȄ ȁȓǑ 

 

ǚˌǱȄ: ȭǼȅǩ͗Ǽ ǸȄ ǮȄȋǻȂȄǮ ȅǶȅȀȅǸǼ ȀȄȋǲ ǞǢǳǺ ǽȄȅǤȋȓ (Flush mount ) ǸȀȄȋǵȄ ȁȓǑ ǱȋǸ ȭǻȀǸ Ǣȋ̩Ȅȋǵ̀ ǤǼǺ 

ȁȓ (ȋǻǺǵ- ǶȄǠȓȄǼ ȭǼȅǩ͗Ǽ), ȭȀͼȋǽȄ ȅǶȅȀȅǸ ȭǲȋǢ ș-Ț ȅǺȅǺ ǚǶȋǼ ǼȄǣȄ ȁȓ ǻȄȋǱ ǸȄǱȄȀ ǧǽȄǧǽ ǢǼȋǱ ǶȄȋǼǑ 

 

ȀǺȄ̇ǼȄǽ ȅǸϢȄȀ: ȀȄȅǢɝȋǬǼ ȭȀȐ̋ǻɝ ǞǸǔ ȭǺǼȄǺȋǱǼ ֧ȅǸǴȄǼ ǩϢ Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ ǞȋǢ ǖǶȋǼǼ ȀǺȄ̇ǼȄȋǽ ǸȄ ȅǵȅǳɝ͊ 

ǽȄǘȋǵ ȀȄǩȄȋǵȄ ǚȅǧǱǑ 

 

ȅʏǺ (Trimming ): ȭȀȄ̷ȄȅǼǔ ȭǾǿ ȁǠȓȄǼ ǶǼ Ǣȋ̩Ȅȋǵȋ̀Ǽ ǸȄȑȅǱ ǶȄͼȋǽȄ ȀȄǘǮ ǢȄǬȄǼ ȅǳȋȓ ȭȀȄ̷ȄȋǼǼ ӝǸ ǢȄǨ 

ȭǲȋǢ ȭǢȋǬ ȭǷǽȋǱ ȁȓǑ ȀǱǢɝ ǲȄǢȋǱ ȁȋǸ ȭǻǵ ǢȄǬȄǼ ȀǺȓ ȭȀȄ̷ȄǼ ǩȋȓȋ̀ ǧȄǶ ǵȄ ǽȄȋǤǑ 

ǶȅǼ͈ȄǼ ǢǼȄ (Cleaning ): ȭȀȄ̷ȄȅǼǔȋȓǼ ǶǼ ȅǶȅȀȅǸȋǱ ̛ȄȋʺǼ ǖǸȅǾ͊ȄǔǾ ȭǽȋǤ ǲȄȋǢǑ Ǟʨ ǶȅǼ͈ȄǼ ǢǼȋǱ 

ǗǘȋȀȄȋʙȄǶȄǘǽ ǖʅȄǽȋǢȄȁǽ (IPA ) ǞǸǔ ǞǢʨ ʛȄǾ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ȀȄȅǢɝǬȋǢ ǩǔ ǴǼȄ (Corrosion ) ȭǲȋǢ 

ǼʹȄ ǢȋǼǑ 

 

ȅǹӮʅȓȄǽ ǘǵȋ͟ǢǾǵ: ϥȄǤȅǵǷȄǘǔ ˁȄȀ ȅǳȋȓ ǶǼȆʹȄ ǢǼȋǱ ȁȓ ȭǻǵ ԋʨ ǩȋȓ̀ ǼȄǔ ȅǳȋȓ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȭǽȋǤ ǵȄ 

ǻȄȓ (ǻȄȋǢ Solder Bridge  Ǹȋǽ)Ǒ 

 

ȅǶȅȀȅǸȋǱ Ǣȋ̩Ȅȋǵ̀ ǸȀȄȋǵȄǼ ʙȅʆȓȄȋǢ ǺȄǚȅ̀ǔ ǸǽȄ ȁȓǑ Ǟʨ ֚ǽǱ ԋǘ ʙǢȄǼ: 

 

Θ-ȋȁȄǽ ǺȄǚȅ̀ǔ (Through -hole Mounting ): Ǣȋ̩Ȅȋǵȋ̀Ǽ ǶȄͼȋǽȄ ȅǶȅȀȅǸǼ ȅǨʖ ȅǳȋȓ ӿȅǢȋȓ ǖϢ ʙȄȋ̇ 

ȭȀȄ̷ȄȅǼǔ ǢǼȄ ȁȓǑ Ǹȑ Ǣȋ̩Ȅȋǵ̀ ǞǸǔ ǶȄǠȓȄǼ ȀȄȅǢɝȋǬ Ǟʨ ȭǸȅǾ 

ϤǸϘǱ ȁȓǑ 

 

ȀȄǼȋǷȀ ǺȄǚ̀ ȭǬǢȋǵȄǽȅǩ (SMT/SMD ): Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ ȅǶȅȀȅǸǼ ȅǨʖ ǨȄȑȄǘ ȀǼȄȀȅǼ ǱȄǺȄǼ ͚ȋǼǼ (Pad) ǠǶǼ 

ǸȅȀȋȓ ȭȀȄ̷ȄȅǼǔ ǢǼȄ ȁȓǑ Ǟʨ ǗԎȅǵǢ ǞǸǔ ȭǨȄǬ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȋȀ (ȋǻǺǵ- ȭǺȄǸȄǘǽ, ϨȄǶǬǶ) ϤǸϘǱ ȁȓǑ  

 

ǞǢʨ ǘȋǽǢʏȅǵǢ ȀȄȅǢɝǬ ȀǷǽǹȄȋǸ ǖʅȄȋȀνǽ ǢǼȄǼ ǩϢ ȅǵȋǧǼ ʙϊȅǱͼȋǽȄ ʙȋȓȄǩǵ: 

 

ȅǶȅȀȅǸ (PCB) ȅǵǸɝȄǧǵ Ǡ ǶȅǼ͈ȄǼǢǼǰ: ǢȄȋǩǼ ςξȋǱǘ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ ȅǶȅȀȅǸȋǱ ȭǢȄȋǵȄ ǾǬɝ ǽȄǘǵ ǸȄ ǺȓǽȄ ȭǵǘǑ 

ʙȋȓȄǩȋǵ ȅǶȅȀȅǸ ȅʴǵȄǼ ǸȄ ǗǘȋȀȄȋʙȄǶȄǘǽ ǖʅȄǽȋǢȄȁǽ ȅǳȋȓ ϣȄǮͼȋǽȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

 

Ǣȋ̩Ȅȋǵ̀ ǻȄǧȄǘ (Testing Components ): ȀȄȅǢɝȋǬ ǸȀȄȋǵȄǼ ǗȋǤ ʙȅǱʨ Ǣȋ̩Ȅȋǵ̀ (ȋǻǺǵ: ȭǼȅǩ͗ Ǽ, 

ǢʅȄǶȄȅȀǬǼ, ǮȄȋǻȂȄǮ) ǺȄȅ̵ȅǺǬȄǼ ǸȄ Ǣȋ̩Ȅȋǵ̀ ȭǬ͗ȄǼ ȅǳȋȓ ȭǺȋǶ ȅǵȋǱ ȁȋǸ ǻȄȋǱ ǵ͊ ǶȄǬɝȀ ȀȄȅǢɝȋǬ ǵȄ ȭǯȄȋǢǑ 

 

ӶǽȀ ȭǧǢǗǶ: ȭȀȄ̷ȄȅǼǔ ǗȓǼȋǵǼ ȅǸǬ ǶȅǼ͈ȄǼ ǗȋǨ ȅǢ ǵȄ ǞǸǔ ǢȄʨǔ ̘ȄȓȄȋȀɝǼ ǴȄǼ ʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ȭǳȋǣ ȅǵȋǱ 

ȁȋǸǑ 

 

ȅǸǠǞǺ (BOM - Bill of Materials ) ǖԑȀǼǰ: ȀȄȅǢɝǬ ǮȄȓȄʈȄǺ ǖԑǻȄȓȆ ȀǸ Ǣȋ̩Ȅȋǵ̀ ȀʪǢ ǺȄȋǵ Ǡ ǶȅǼǺȄȋǰ 

ǗȋǨ ȅǢ ǵȄ ǱȄ ȅǺȅǽȋȓ ȅǵȋǱ ȁȋǸǑ 

  

ǹʅȄȅǼȋȓǸǽȀ (Variables ): ǘ̃Ȅȅ͖ȋǱ Ǹȑ ǶȅǼȀȋǼ ǢȄȋǩǼ ȀǺȓ ȭǨȄǬ ȭǨȄǬ ȅǸǵ (Bin) ǸȄ Ǹȋʺ Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ ǗǽȄǳȄ 

ǢȋǼ ȀȄȅǩȋȓ ǼȄǣȄ ȁȓ ǻȄȋǱ ֖ǽ ȁǠȓȄǼ Ȁ̭ȄǸǵȄ ǵȄ ǲȄȋǢǑ 
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ȅǹӮʅȓȄǽ ǘǵȋ͟ǢǾǵǕ ǶȄǠȓȄǼ ȭǳǠȓȄǼ ǗȋǤ ȀȄȅǢɝǬʨ ȭǧȄǣ ȅǳȋȓ ǹȄȋǽȄ ǢȋǼ ǶǼȆ́Ȅ ǢǼȄȋǢ ȅǹӮʅȓȄǽ ǘǵȋ͟ǢǾǵ 

ǸȋǽǑ 

ȭȀȄ̷ȄǼ ȅʛǩ (Solder Bridge ): ԋʨ ǩȋȓ̀ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȭǽȋǤ ȅǤȋȓ ǾǬɝ ȀȄȅǢɝǬ ȮǱȅǼ ǢȋǼȋǨ ȅǢ ǵȄ ǱȄ ǶǼȆ́Ȅ 

ǢǼȄǑ 

ʑȄǘ ǩȋȓ̀ (Dry Joint ): ȭǢȄȋǵȄ ǩȋȓ̀ ǵȑǸȋȑ ǸȄ ǖǺ֩ǰ ǗȋǨ ȅǢ ǵȄ ǱȄ ȭǳǣȄǑ 

ȭǶȄǽȄȅǼʨ ȭǧǢ (Polarity Check ): ǘȋǽǢȋʏȄǽȄǘʨǢ ǢʅȄǶȄȅȀǬǼ, ǮȄȋǻȂȄǮ ǞǸǔ ʏȄǵȅǩ͗ǼͼȋǽȄ ȀʪǢ ȅǳȋǢ ǸȀȄȋǵȄ 

ȁȋȓȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

ǶȅǼˏ̏ǱȄ: ȅǶȅȀȅǸȋǱ ǖȅǱȅǼʱ ǼȄǔȋȓǼ ǢǰȄ ǸȄ ̛Ȅʺ ȭǽȋǤ ǗȋǨ ȅǢ ǵȄ ǱȄ ȭǳǣȄǑ 

 

ǘȋǽʭȅǵǢ ǺӼǽ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

ǘȋǽʭȅǵǢ ǺӼǽ ֙ǽǱ ǖȋǵǢͼȋǽȄ Ǣȋ̩Ȅȋǵ̀ ȅǳȋȓ ȮǱȅǼ ǞǢʨ ȭǨȄǬ ȭǼȅǮȋǺǮ ȀȄȅǢɝǬ ǻȄ ȅǵȅǳɝ͊ ǞǢʨ ǢȄǩ ǢȋǼǑ ȭǻǺǵ- 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǺȅǮǚǽ, άӶǲ ǺȅǮǚǽ ǸȄ ȭȀ̑Ǽ ǺȅǮǚǽǑ 

 

ǩǵȅʙȓ ǘȋǽǢʏȅǵǢ ǺȅǮǚȋǽǼ ǚǳȄȁǼǰ: 

 

ǘȋǽǢʏȅǵǢ ǺȅǮǚȋǽǼ ǵȄǺ ǨȅǸ 

ǬȄǧ ȭȀ̑Ǽ ǺȅǮǚǽ 

 

ǺȄԑȋǿǼ ǗӥȋǽǼ ͟ Ǿɝ ǸȄ ǚǶȅ͛ȅǱ ȀǵȄʱǢȄǼȆ ȭǨȄǬ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȀ, 

ǻȄ ʙǲȄǤǱ ȭǺǢȄȅǵǢʅȄǽ ֧ǘȋǧǼ ȅǸǢ̼ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ ǞͼȋǽȄ 

ȀȄǴȄǼǰǱ Ț-ȝ.ȝV DC -ȭǱ ǢȄǩ ǢȋǼ ǞǸǔ ͢ ȄǬɝ ֧ ǘǧ, ȭǼȄȋǸȄʨʺ, ǽȄǘʨǔ 

Ǣȋ˿Ȅǽ Ǡ Arduino ʙȋǩȋʮ ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓǑ ǞͼȋǽȄǼ ΚǱ 

ȭǼȀǶ̑ ǬȄǘǺ (ȞȘ-ȚȚȘms) ǞǸǔ ǚ  ̩ȀǔȋǸǳǵǾȆǽǱȄ ǼȋȓȋǨǑ ȭǻǺǵ 

TTP223.  

 

ǗǽʏȄȀȅǵǢ ԌǼΖ ȭȀ̑Ǽ 

 

Ǿ̞ǱǼˈ ϤǸȁȄǼ ǢȋǼ ȭǢȄȋǵȄ ǸϊǼ ԌǼΖ ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ ǚ  ̩

ȅʚȋǢȄȋȓȅ̑Ǽ Ǿ  ̞ȭʙǼǰ ǢȋǼ ǞǸǔ ǸϊȋǱ ǸȄǴȄ ȭǶȋȓ ȅǷȋǼ ǗȀȄ ʙȅǱΠȅǵ 

(Echo) ʈȁǰ ǢȋǼ ԌǼΖ ȅǵǰɝȓ ǢȋǼǑ Ǟʨ ֚ ǽǱ ȭǼȄȋǸȄʨʺ, ǶȄȅǢɝǔ ȭȀ̑Ǽ 

ǞǸǔ ǸȄǴȄ ȀǵȄʱǢǼȋǰǼ ǩϢ Arduino -Ǽ ǺȋǱȄ ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ 

ȀȄȋǲ ϤǸϘǱ ȁȓǑ (ȭǻǺǵ HC-SR04.  
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ǱȄǶǺȄʔȄ Ǡ ǗʖɝǱȄ ȭȀ̑Ǽ 

 

Ǟʨ ǞǺǵ ǘȋǽǢʏȅǵǢ ǻ ̆ǻȄ ǶȅǼȋǸȋǾǼ ǚ͍ǱȄ ǞǸǔ ǸȄǱȄȋȀǼ ǩǽȆȓ 

ǸȄȋ͏Ǽ ǶȅǼǺȄǰ (ǗȋǶȅʹǢ ǗʖɝǱȄ) ǶȅǼǺȄǶ ǢȋǼ ȭȀͼȋǽȄȋǢ ȮǸԋʅȅǱǢ 

ȀǔȋǢȋǱ οǶȄ̇Ǽ ǢȋǼ Ǒ ǞͼȋǽȄ ֚ǽǱ ǢʅȄǶȄȅȀʨǹ ǸȄ ȭǼȅǩȅ͗ǹ ʙ֜ȅʱ 

ϤǸȁȄǼ ǢȋǼ, ǞǸǔ Ȅ͢Ǭɝ ȭȁȄǺ, ȅǾ̼, Ӝȅǿ Ǡ ǗǸȁȄǠȓȄ ǶǻɝȋǸ́ȋǰ ϤǸϘǱ 

ȁȓ ȭǻǺǵ- DHT11, DHT22, AM2320 Ǒ  

 

IR (ǘǵʚȄȋǼǮ)  ȭȀ̑Ǽ ǺȅǮǚǽ 

 

Ǟʨ ǞǢʨ Ȁȅʆȓ ǖǸ͗ʅȄǢǽ ȅǮȋǬǢǾǵ ȅǮǹȄǘȀ, ǻȄ IR LED (ʏȄ̑ȅǺǬȄǼ) 

ǞǸǔ ǞǢʨ ȅǼȅȀǹȄȋǼǼ ȀȄȁȄȋϦ ǸсǴȄ ȀǵȄʱ ǢȋǼǑǞʨʙȅǱǷȅǽǱ ǘǵʚȄȋǼǮ 

ǗȋǽȄ ϤǸȁȄǼ ǢȋǼ Ț-ȠȘ ȭȀȅǺ ԌǼȋΖǼ Ǻȋϡ Ǹϊ ȀǵȄʱ ǢǼȋǱ ǶȄȋǼǑ Ǟʨ 

ț.țV-ȝV-Ǟ ǢȄǩ ǢȋǼ, ǞȋǱ ȀǔȋǸǳǵǾȆǽǱȄ ȅǵȓ̆ ȋǰǼ ǩϢ ǞǢʨ 

ǶȋǬǵȅǾǠȅǺǬȄǼ ǲȄȋǢ ǞǸǔ ǖǸ͗ʅȄǢǽ ǲȄǢȋǽ ȅǮȅǩǬȄǽ LOW (0) 

ǗǚǬԚǬ ȭǳȓǑ  

 

ȭǹȄȋ̵ǩ ȭǼͼȋǽǬǼ ǺȅǮǚǽ (Voltage Regulator Module - 

VRM)  

 

Ǟʨ ȁȋǽȄ ǘȋǽǢʏȅǵǢ ȀȄȅǢɝǬ ǻȄ ǘǵԚǬ ȭǹȄȋ̵ǩ ǶȅǼǸǱɝǵ ȁȋǽǠ ǗǚǬԚȋǬ 

ǞǢʨ ȅ֧ǵȅǳɝ͊ Ǡ ȅ͛ȅǱǾȆǽ ȭǹȄȋ̵ǩ ǸǩȄȓ ǼȄȋǣ Ǒ Ǟʨ ȀȄǴȄǼǰǱ ǚ  ̩

ȭǹȄȋ̵ǩ (ȭǻǺǵ: șȚV ǸȄ ȝV) ǢȅǺȋȓ ǢǺ ȭǹȄȋ̵ȋǩ (ȭǻǺǵ: 

ǺȄǘȋʆȄʙȋȀȀȋǼǼ ǩϢ ș.ȝV-ț.țV) οǶȄ̇Ǽ ǢǼȋǱ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Ǟʨ ȀȄǴȄǼǰǱ Buck converter ǸȄ ȅǽȅǵȓȄǼ ȭǼͼȋǽǬǼ ʙ֜ȅʱ ϤǸȁȄǼ 

ǢȋǼǑ 
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ǖȅǮǠ ǺȅǮǚǽ (Audio Module )  

 

Ǟʨ ȁȋǽȄ ȭǨȄǬ ǘȋǽǢʏȅǵǢ ȭǸȄǮɝ ǻȄ Ǿ  ̞ȮǱȅǼ, ǶȅǼǸǴɝǵ (amplify ), ǸȄ 

άӶǲ ȅǼȅȀǹȄǼ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ ǩǵȅʙȓ ǺȅǮǚǽͼȋǽȄǼ Ǻȋϡ 

Bluetooth 5.0 (VHM -314/XY -BT), 5W PAM8403, 

TDA2030,  ǞǸǔ MH -M18 ǚȋ̀ǣȋǻȄϛ, ǻȄ ȅ͟ǢȄǼ ȅȀȋ͗Ǻ, DIY 

ʙȋǩʮ, ǸȄ ǠȓʅȄǼȋǽȀ ȅǺǚȅǩǢ ȅȀȋ͗ȋǺ ϤǸϘǱ ȁȓǑ ǞͼȋǽȄǼ ǳȄǺ 

ȀȄǴȄǼǰǱ șțȘ-ȚȘȘ ǬȄǢȄǼ Ǻȋϡ ȁȋȓ ǲȄȋǢǑ 

 

ǢȆϣȄǮ ǺȅǮǚǽ (Keypad Module )  

 

Ǟʨ ȁȋǽȄ ǞǺǵ ǞǢʨ ǘǵԚǬ ȅǮǹȄǘȀ, ǻȄ ȀȄȅǼ (rows ) ǞǸǔ ǢǽȄȋǺ 

(columns ) ȀȄǩȄȋǵȄ ǢǱͼȋǽȄ ԚǾ-ǸȄǬǵ ǸȄ ֧ǘȋǧǼ ȀǺεȋǻȂ ǤʪǱ 

(ȀȄǴȄǼǰǱ 4x4  ǸȄ 4x3 )Ǒ Ǟʨ ӝǸ ǢǺ ȀǔϚǢ ȅǶǵ ϤǸȁȄǼ ǢȋǼ 

ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼ (ȭǻǺǵ: ǗǼӼǘȋǵȄ) ǮȄǬȄ, ǶȄȀǠȓȄǮɝ ǸȄ ȅǵȋǳɝǾ ǘǵԚǬ 

ȭǳǠȓȄǼ ǩϢ ϤǸϘǱ ȁȓǑ ǞͼȋǽȄ ֚ǽǱ ǞȋʺȀ Ǣȋ˿Ȅǽ, ȅǵǼȄǶ˭Ȅ ȅȀȋ͗Ǻ, 

ǸȄ ȅǮȅǩǬȄǽ ǢʅȄǽʹȋǽǬȋǼǼ ǺȋǱȄ ʙȋǩȋʮ ϤȄǶǢǹȄȋǸ ǩǵȅʙȓǑ 

 

ǢʅȄȋǺǼȄ ǺȅǮǚǽ  

 

Ǟʨ ȁȋǽȄ ǞǢʨ ȀǺȅεǱ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȀ ǻȄ ȭǽ̑, ǘȋǺǩ ȭȀ̑Ǽ, 

ỡ̄ȅʺǸǽ ȅʙȋ̀Ǯ ȀȄȅǢɝǬ (FPC) ǞǸǔ Ǣȋ˿Ȅǽ ȀȄȅǢɝǬ ȅǵȋǻȂ ǤʪǱ, ǻȄ 

ȅǮȅǩǬȄǽ ǨȅǸ ǸȄ ȅǹȅǮǠ ǢʅȄǶǧȄǼ ǢȋǼ Ǒ Ǟʨ Ȅ͢ǬɝȋǷȄǵ, ȭʑȄǵ, ǗǘǠʨ 

(IoT ) ȅǮǹȄǘȀ ǞǸǔ ȅǵǼȄǶ˭Ȅ ǢʅȄȋǺǼȄȓ ϤǸϘǱ ȁȓǑ ǩǵȅʙȓ 

ǺȅǮǚǽͼȋǽȄǼ Ǻȋϡ Raspberry Pi Camera, OV2640 , ǞǸǔ 

ESP32 Cam ǖϢǱǺǑ 

 

 

ȭǽǩȄǼ ǺȅǮǚǽ  

 

Ǟʨ ȁȋǽȄ ǞǢʨ ȀǺȅεǱ ȅǮǹȄǘȀ, ǻȄ ȭǽǩȄǼ ǮȄȋǻȂȄǮ, ʑȄǘǹȄǼ ȀȄȅǢɝǬ ǞǸǔ 

ǖǶʨǢʅȄǽ ȭǽ̑ ϤǸȁȄǼ ǢȋǼ ȅǵȅǳɝ͊ ǱǼ̍ȌǳȋǥɝʅǼ ȭǽǩȄǼ Ǽȅͅ ȮǱȅǼ ǢȋǼǑ 

ǞͼȋǽȄ ֚ǽǱ ȭǣȄǳȄǘ (engraving ), ǢȄǬȄ (cutting ), ǶȅǼǺȄǶ, 

ǞǽȄǘǵȋǺ̀ ǞǸǔ ǾȋǣǼ ʙȋǩȋʮ ϤǸϘǱ ȁȓǑ ǚ -̩ʹǺǱȄǼ ǺȅǮǚǽ (ȭǻǺǵ- 

LaserTree K30 ) ΚǱ ǢȄʨǔȋȓǼ ǩϢ ǚǶȋǻȄǤȆ, ǗǼ ȭǨȄǬ 

ǺȅǮǚǽͼȋǽȄ (ȭǻǺǵ- 5mW Red Line module ) ǮǬ ǸȄ ǽȄǘǵ 

ȮǱȅǼȋǱ ϤǸϘǱ ȁȓǑ 
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RTC (Real -Time Clock)  ǺȅǮǚǽ 

 

Ǟʨ ȁȋǽȄ ǞǢʨ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȀ ǻȄ ȭǺǘǵ ǶȄǠȓȄǼ Ǹ ̎ǲȄǢȋǽǠ ȀǺȓ 

ǞǸǔ ǱȄȅǼǣ (ǥˢȄ, ȅǺȅǵǬ, ȭȀȋǢ̃, ȅǳǵ, ǺȄȀ, ǸǨǼ) ȅǵ֖ɝǽǹȄȋǸ ʏʅȄǢ ǢȋǼǑ 

Ǟʨ ȀȄǴȄǼǰǱ ǞǢʨ ȭǨȄǬ ϤȄǬȄȅǼ (ȭǻǺǵ- CR2032 ) ΜȄǼȄ ǧȄȅǽǱ ȁȓ 

ǞǸǔ I2C ǸȄ SPI ȭʙȄȋǬȄǢǽ ϤǸȁȄǼ ǢȋǼ Arduino ǸȄ Raspberry 

Pi-ǞǼ ȀȄȋǲ ֜  ɦȁȋȓ ȀǺȓ-ȅǹȅ˭Ǣ ʙȋǩȋʮ ȭǮǬȄ ǽǤȄǼ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ 

Ǒ 

 

ȭȀȄǽȄǼ ϣȄȋǵǽ ǺȅǮǚǽ (Solar Panel Module ) 

 

Ǟʨ  ȁȋǽȄ ȭǸǾ ǢȋǻȂǢʨ ȅȀȅǽǢǵ-ȅǹȅ˭Ǣ ǷȋǬȄȋǹȄǽǬȄǘǢ (PV) ȭȀǽȋǢ 

ǞǢȀȄȋǲ ֜  ɦǢȋǼ ȮǱȅǼ ǞǢʨ ȭʚǺ֜ʱ ǘǚȅǵǬ, ǻȄ ǻ֨ɝȄȋǽȄǢ ȭǲȋǢ 

ȀǼȄȀȅǼ ȅǸԋʅִ ǚִǶȄǳǵ ǢȋǼ Ǒ ǞͼȋǽȄ ȀȄǴȄǼǰǱ ˁ ȄȀ, ǘȅǹǞ (EVA ) ǞǸǔ 

ϤȄǢȅǾǬ ΜȄǼȄ ֧ǼȅʹǱ ǲȄȋǢ ǞǸǔ șȚ-ȚȚ% Ƕǻɝ̇ ǢȄǻɝ́ǺǱȄ Ȁ̩ ̏ȁȋǱ 

ǶȄȋǼ Ǒ  

 

 

ȭȀȄǽȄǼ ϣȄȋǵǽ ǧȄǩɝ Ǣȋ˿ȄǽȄǼ ǺȅǮǚǽ 

 

Ǟʨ  ȁȋǽȄ ȭȀȄǽȄǼ ȅȀȋ͗ȋǺǼ ǞǢʨ ǖǶȅǼȁȄǻɝ ǘȋǽǢʏȅǵʺ ȀȄȅǢɝǬ, ǻȄ 

ȭȀȄǽȄǼ ϣȄȋǵǽ ȭǲȋǢ ʙȄ̔ ȭǹȄȋ̵ǩ Ǡ ǢȄȋǼ̀ ȅǵȓ̆ǰ ǢȋǼ ϤȄǬȄȅǼȋǢ 

ǠǹȄǼǧȄȅǩɝǔ Ǡ ǮʅȄȋǺǩ ȭǲȋǢ ǼʹȄ ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ șȚȅǹ/ȚȜȅǹ ǖȋǬȄ-

ȅǮȋǬǢǾǵ, 10A-60A Ƕǻɝ̇ ʹǺǱȄ ǞǸǔ PWM ǸȄ ǚ̏Ǳ MPPT 

ʙ֜ȅʱȋǱ ǶȄǠȓȄ ǻȄȓǑ ǸȄǔǽȄȋǳȋǾ Ǟ ǴǼȋǵǼ ǺȅǮǚǽ ǢǺ ǳȄȋǺ ǶȄǠȓȄ ǻȄȓǑ 

 

ȭʛǢǗǚǬ ȭǸȄǮɝ (Breakout Board ) ǺȅǮǚǽ  

 

Ǟʨ ȁȋǽȄ ǞǢʨ ȭǨȄǬ ȅʙȋ̀Ǯ ȀȄȅǢɝǬ ȭǸȄǮɝ (PCB), ǻȄ ȭǨȄǬ ǸȄ ǩʨǽ ǗǘȅȀ 

(IC ) Ǡ ȭȀ̑ȋǼǼ ȅǶǵͼȋǽȄȋǢ Ȁȁȋǩ ϤǸȁȄǼȋǻȄϛ ȅǶǵ ȭȁǮȄǼ ǸȄ ǢȄȋǵʮȋǼ 

οǶȄ̇Ǽ ǢȋǼǑ Ǟʨ ȭʛǮȋǸȄǮɝ ǸȄ ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ (ȭǻǺǵ- Arduino, 

ESP32 ) ȀȄȋǲ ȭʙȄȋǬȄǬȄǘȅǶǔ Ȁȁǩ ǢȋǼ ȭǱȄȋǽ ǞǸǔ ȅǶǵ ȀǔȋǻȄǤ 

ȀȁǩǱǼ ǢȋǼ  
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ȅǮȀȋ̘ ǺȅǮǚǽ  

 

Ǟʨ ȁȋǽȄ ǘȋǽǢʏȅǵǢ ʙȋǩʮ, ȅǸ˕ȄǶǵ ǸȄ Ǳϟ ʙǳǾɝȋǵǼ ǩϢ ϤǸϘǱ 

ǞǢʨ ϖȓǔȀҪǰɝ ȅ͓ǵ ǘǚȅǵǬǑ Ǟʨ ֚ ǽǱ LCD, OLED, LED ǸȄ P10 

ϣȄȋǵǽ ȅȁȋȀȋǸ ǗȋȀ ǻȄ Arduino ǸȄ ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ 

ǢȋǼ ȭǬʺǬ, ʈȄȅǷʺ ǸȄ ȅǹȅǮǠ ʙǳǾɝǵ ǢȋǼǑ ǸȄǔǽȄȋǳȋǾ șȞxȚ LCD 

ǺȅǮǚǽ șȝȘ-ȝȘȘ ǬȄǢȄ ǞǸǔ P10 LED ǺȅǮǚǽͼȋǽȄ ֧ ǽȋǹ ǶȄǠȓȄ ǻȄȓǑ 

ǩǵȅʙȓ ȅǮȀȋ̘ ǺȅǮǚȋǽǼ ʙǢȄǼȋǹǳ: 

LCD ǺȅǮǚǽ (16x2, 20x4 ): ȀȄǴȄǼǰ ȭǬʺǬ Ǡ ǢʅȄȋǼʮȄǼ ȭǳǣȄȋǵȄǼ 

ǩϢ ϤǸϘǱ ȁȓǑ 

OLED ȅǮȀȋ̘ (0.96 inch): ȭǨȄǬ ǞǸǔ ȁȄǘ-Ǣ˿Ȅ͗ ʈȄȅǷȋʺǼ ǩϢ 

ǚǶ֜ʱ Ǒ 

LED Dot Matrix (MAX7219 ): ͓ȅǽǔ ȭǬʺǬ ǸȄ ǢȄ͗Ǻ ǗǘǢǵ 

ʙǳǾɝȋǵ ϤǸϘǱ ȁȓ [ș]Ǒ 

P10 LED ϣȄȋǵǽ: Ǹȑ ǗǢȄȋǼǼ ȅǸ˕ȄǶǵ ǸȄ ȅǮȅǩǬȄǽ ȭǵȄʨǾ ȭǸȄȋǮɝǼ 

ǩϢ ǩǵȅʙȓ [șȝ]Ǒ 

TFT LCD ȅǮȀȋ̘: ǼȅǦǵ ʈȄȅǷʺ ǞǸǔ ǬȄǧ ǘ̀ȄǼȋǷȋȀǼ ǩϢ ϤǸϘǱ ȁȓ 

 

ȭǺȄǬǼ ǺȅǮǚǽ (Motor Module/Driver )  

 

Ǟʨ ȁȋǽȄ ǞǺǵ ǞǢʨ ǘȋǽǢʏȅǵǢ ȀȄȅǢɝǬ ǻȄ ǖ Arduino, Raspberry 

Pi  ǸȄ ǖϢȄϢ Ǣȋ˿ȄǽȄȋǼǼ ȀǔȋǢǱ ϤǸȁȄǼ ǢȋǼ ȅǮȅȀ (DC) ǸȄ ȭ͗ǶȄǼ 

ȭǺȄǬȋǼǼ ǤȅǱ (Speed ) ǞǸǔ ȅǳǢ (Direction ) ȅǵȓ̆ǰ ǢȋǼǑ Ǟʨ ǚ  ̩

ǢȄȋǼ̀ ȅǵȓ̆ǰ ǢǼȋǱ ȀʹǺ, ǻȄ ȀǼȄȀȅǼ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȭǲȋǢ Ȁ̭Ǹ ǵȓǑ 

ǩǵȅʙȓ ǺȅǮǚǽͼȋǽȄǼ Ǻȋϡ L298N, L293D , ǞǸǔ DRV8833  

ǚȋ̀ǣȋǻȄϛǑ 

 

 

ǶȄǠȓȄǼ ǺȅǮǚǽ 

 

Ǟʨ ȁȋǽȄ ǞǢʨ ǢǺϣȄʮ ǘȋǽǢʏȅǵǢ ϣȄȋǢǩ, ǻȄ ǶȄǠȓȄǼ ȭȀȅǺǢ̃ȄʮǼ 

(ȭǻǺǵ- MOSFET, IGBT ), Ǣȋ˿Ȅǽ ȀȄȅǢɝǬ ǞǸǔ ϣȄȅȀǹ ǚǶȄǳȄǵ 

(ǘ̃ȄʮǼ, ǢʅȄǶȄȅȀǬǼ) ǞǢȅʔǱ ǢȋǼ ȅǮȅȀ-ȅǮȅȀ ǢǵǹȄǬɝȄǼ ǸȄ ǶȄǠȓȄǼ 

ȀȄ̘Ȅǘ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ Ǒ Ǟʨ ֚ǽǱ ȭǨȄǬ ǗǢȄȋǼ ǚ  ̩ǢȄǻɝ́ǺǱȄ, 

ȅǵǹɝǼȋǻȄϛǱȄ ǞǸǔ Ȁȁǩ ȅǮǩȄǘȋǵǼ ֧ȅǸǴȄ ȭǳȓ, ǻȄ ǘ̃Ȅȅ͖ȓȄǽ Ǣȋ˿Ȅǽ, 

ǖʅȄȋǼȄȋ͟Ȁ ǞǸǔ ȁʅȄ̃ȋȁ̷ ǘȋǽǢʏȅǵȋʺ ϤǸϘǱ ȁȓǑ 
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ǸȄǢ ǢǵǹȄǬɝȄǼ (Buck Converter ) ǺȅǮǚǽ  

 

Ǟʨ ȁȋǽȄ ǞǢʨ ǳ  ́ DC-to -DC ȭ͗Ƕ-ǮȄǚǵ (Step -down ) 

οǶȄ̇ǼǢȄǼȆ, ǻȄ ǚ  ̩ǘǵԚǬ ȭǹȄȋ̵ǩȋǢ ǢǺ ǗǚǬԚǬ ȭǹȄȋ̵ȋǩ οǶȄ̇Ǽ 

ǢȋǼ Ǒ ȀȄǴȄǼǰǱ LM2596  ǸȄ XL4015  ǗǘȅȀ (IC ) ȅǹȅ˭Ǣ Ǟǘ 

ǺȅǮǚǽͼȋǽȄ ȡȘ% ǞǼ ȭǸȅǾ ǳʹǱȄ (efficiency ) ʙǳȄǵ ǢȋǼ ǞǸǔ 

ȭǶȄȋǬɝǸǽ ǘȋǽǢʏȅǵʺ, ϤȄǬȄȅǼ ǧȄȅǩɝǔ, Ǡ ʙȋǩȋʮ ȝV/ț.țV ǶȄǠȓȄǼ 

ȀȄ̘Ȅǘ ȅȁȋȀȋǸ ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓǑ 

 

ǢȅǺǚȅǵȋǢǾǵ ǺȅǮǚǽ  

 

Ǟʨ ȁȋǽȄ ǞǢʨ ǘȋǽǢʏȅǵǢ ȁȄǮɝǠϦȂȄǼ ǚǶȄǳȄǵ ǻȄ ȅǸȅǹ̏ ȅǮǹȄǘȋȀǼ Ǻȋϡ 

(ȭǻǺǵ: IoT , ȭǺȄǸȄǘǽ, ǼȄǚǬȄǼ) ǱȄǼ֜ʱ ǸȄ ǱȄǼȅǸȁȆǵ (wireless ) 

ʙ֜ȅʱǼ ǺȄϡȋǺ ȭǮǬȄ ǗǳȄǵ-ʙǳȄǵ ǢǼȋǱ ȀʹǺ ǢȋǼ Ǒ Ǟʨ Wi -Fi , άӶǲ, 

ȅǩǞȀǞǺ (GSM ), ǞǸǔ 4G/5G ȭǵǬǠȓȄǢɝ ϤǸȁȄǼ ǢȋǼ ȭǮǬȄ ǗǳȄǵ-

ʙǳȄǵ Ǡ ȅȀǤϢȄǽ ʙȋȀȀ ǢȋǼ Ǒ 

 

GSM/GPRS ǺȅǮǚǽ 

  

Ǟʨ ǞǢʨ ȭǨȄǬ ǠϦȂȄǼȋǽȀ ǢȅǺǚȅǵȋǢǾǵ ȭǸȄǮɝ, ǻȄ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ 

(Arduino, Raspberry Pi ) ϤǸȁȄǼ ǢȋǼ GSM  ȭǵǬǠȓȄȋǢɝǼ ǺȄϡȋǺ 

SMS, ǹȋǻȂȀ Ǣǽ ǞǸǔ ǘ̀ȄǼȋǵǬ (GPRS) ȭǮǬȄ ǗǳȄǵ-ʙǳȄǵ ǢȋǼǑ 

Ǟʨ ȀȄǴȄǼǰǱ 3.7V-4.2V Ǟ ǧȋǽ, ȭǢȄȓȄǮ-ϤȄ̃ 

(850/900/1800/1900MHz ) ȀǺǲɝǵ ǢȋǼ ǞǸǔ IoT  Ǡ ȅǼȋǺȄǬ 

ǺȅǵǬȅǼǔ ʙǢȋ̼ ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓǑȋǻǺǵ- SIM800L Ǒ  

 

Ǣȋ˿Ȅǽ Ǡ ʙȋȀȅȀǔ ǺȅǮǚǽ (Control Modules ): 

 

Ǣȋ˿Ȅǽ Ǡ ʙȋȀȅȀǔ ǺȅǮǚǽ  ͼȋǽȄ ǺȄǘȋʆȄȅǧǶ ATmega328P -ȅǹȅ˭Ǣ 

ǩǵȅʙȓ ǠȋǶǵ-ȭȀȄȀɝ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ ȭǸȄǮɝ, ǻȄ Arduino IDE ȅǳȋȓ 

Ȁȁȋǩǘ ȭʙȄʈȄǺ ǢǼȄ ǻȄȓ Ǒ Uno ǗǢȄȋǼ Ǹȑ ǞǸǔ ȭʙȄȋǬȄǬȄǘȅǶǔȋȓǼ ǩϢ 

֧ȅǸǴȄǩǵǢ, ǖϢȅǳȋǢ Nano ȭǨȄǬ, ȭʛǮȋǸȄǮɝ-ȭʚ̃ȅǽ ǞǸǔ ǢǺϣȄʮ 

ʙȋǩȋʮǼ ǩϢ ǗǳǾɝǑ ǚǹȓ ȭǸȄǮɝǘ ȝ ȭǹȄȋ̵ (5V) ǢȄǩ ǢȋǼ ǞǸǔ 

ȭǼȄȋǸȄʨʺ ǸȄ IoT ʙȋǩȋʮ ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓǑ ǚǹȓ ȭǸȄǮɝǘ ǞǢǘ 

ǢǺɝ́ǺǱȄ ʙǳȄǵ ǢȋǼ, ǱȄǘ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ֧ ȅǸǴȄǩǵǢ ȭǸȄǮɝʨ ȭǸȋǨ 

ȭǵǠȓȄ ǻȄȓǑ 
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ǠȓȄǘǷȄǘ ǺȅǮǚǽ 

 

Ǟʨ ȁǽ Ǣ̩ʅȄʮ, ǞǺȋǸȋǮǮ ȅǮǹȄǘȀ ǻȄ ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ, ǗǘǠʨ 

ȅǮǹȄǘȀ ǞǸǔ ǞǺȋǸȋǮǮ ȅȀȋ͗ȋǺ ǠϦȂȄǼȋǽȀ ǘ̀ȄǼȋǵǬ ȀǔȋǻȄǤ (IEEE 

802.11 b/g/n ) ȭǻȄǤ ǢǼȋǱ ϤǸϘǱ ȁȓ, ǻȄǼ Ǻȋϡ ʙȄȓǾǘ UART , 

SPI, ǖǲǸȄ I²C ǘ̀ȄǼȋǷȀ ǲȄȋǢǑ ESP8266 (ȭǻǺǵ, ESP-01S, 

NodeMCU ) ǞǸǔ ESP32  ǞǼ ǺȋǱȄ ǩǵȅʙȓ, ǢǺ ǣǼȋǧǼ ȅǸǢ̼ͼȅǽ 

Ȅ͢Ǭɝ ȭȁȄǺ ǖȋǬȄȋǺǾȋǵǼ ǩϢ ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓ, ǻȄ ȅǸ̵-ǘǵ 

TCP/IP ȭʙȄȋǬȄǢǽ, ȭǮǬȄ ʙȋȀȅȀǔ ǞǸǔ 400 m  Ƕǻɝ̇ ȭǼ˙ ǖǷȄǼ ǢȋǼ 
 

 

ϤǸȁȄǼ: 

 

Ǟǘ ǺȅǮǚǽͼȋǽȄ ֚ǽǱ ȭǼȄǸʨʺ, ǗǘǠʨ (IoT) ʙȋǩʮ, ͢ȄǬɝ ȭȁȄǺ ȅȀȋ͗Ǻ, ǞǸǔ ǖȋǬȄȋǺǾǵ ȭʙȄǮȄǢǾǵ ǽȄǘȋǵ (PLC) 

ϤǸϘǱ ȁȓ 

 

Information Sheet : ț.ț: ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǞǸǔ ȅǼȋǶȄǬɝ ȮǱȅǼ 

ȅǾǣǵǷǽ ț.ț:  ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǞǸǔ ȅǼȋǶȄǬɝ ȮǱȅǼ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

1. ȀȄȅǢɝǬʨ ǱȄǼ ȅǵǴɝȄȅǼǱ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 
2. ǶǼȆ́ȄǼ ǷǽȄǷǽ ȅǽȅǶǸ˸ ǢǼȄǑ 

 

ȀȄȅǢɝǬʨ ǱȄǼ ȅǵǴɝȄȅǼǱ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

 

ǷȄǔǾǵȄǽ ȭǬ͗: ǻȅǳ Ǟʨ ǞǢʨ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȀȄȅǢɝǬ ȁȓ, ǱȋǸ ǗǚǬԚȋǬ ȀʪǢ ȭǹȄȋ̵ǩ ǶȄǠȓȄ ǻȄȋˏ ȅǢ ǵȄ ǞǸǔ ȭǽȄǮ 

ȅǳȋǽ ȭǹȄȋ̵ǩ ʪǢ ǲȄǢȋǨ ȅǢ ǵȄ ǱȄ ȭǳǣȄǑ 

 

Δʨ ȀǔȋǾȄǴǵ (Troubleshooting ): ǻȅǳ ǗǚǬԚǬ ǵȄ ǶȄǠȓȄ ǻȄȓ, ǱȋǸ ǴȄȋǶ ǴȄȋǶ Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ ȭǧǢ ǢǼȄ ǞǸǔ 

Ƿ̵  ӝǓȋǩ ȭǸǼ ǢǼȄǑ 

 

ǷȄǘǵȄǽ ǘ̑ȋǶǢǾǵ ȅǼȋǶȄǬɝ: ʙȅǱʨ ǶǼȆʹȄǼ ǷǽȄǷǽ ǞǢʨ ȭǧǢȅǽȋ͗ ȅǽȅǶǸ˸ ǢǼȄ ȁȓ ǻȄȋǱ ǺȄǵ ȅǵȓ̆ǰ (Quality 

Control ) ȅǵȅ́Ǳ ȁȓǑ 
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ǶǼȆʹȄǼ ǷǽȄǷǽ ȅǽȅǶǸ˸ ǢǼȄǑ 

ǘȋǽǢʏȅǵʺ ǶǼȆʹȄǼ ǷǽȄǷǽ ǞǢʨ ֧ȀǔǤʪǱ ȭǬ͗ ȅǼȋǶȄǬɝ (Test Report ) ǗǢȄȋǼ ȅǽȅǶǸ˸ ǢǼȋǱ ȁȓ, ǻȄȋǱ 

ǶǼȆʹȄǼ ǚȋ˶ϩ, Ƕ˸ȅǱ (ȭǹȄ̵ȅǺǬȄǼ, ǖȋȁȄǺȅǺǬȄǼ ϤǸȁȄǼ), ʙȄ̔ ǺȄǵ ǞǸǔ өȑȄ̇ Ǻ̇Ϥ ǖ̇ ɝɦ֖ ǲȄȋǢ Ǒ Ǳϟ Ǡ ȭǻȄǤȄȋǻȄǤ 

ʙ֜ȅʱ Ǘǘǵ ǖԑǻȄȓȆ, Ǟǘ ǷǽȄǷǽͼȋǽȄ ȅǮȅǩǬȄǽ Ǣȅ̩ǚǬȄǼ ȅȀȋ͗Ǻ ǸȄ ȀǷǬǠȓʅȄǼ Ǟ ȀǔǼʹǰ ǢǼȄ ǻȄȓ Ǒ  

 

ǷǽȄǷǽ ȅǽȅǶǸ˸ǢǼȋǰǼ ֚ǽ ǚǶȄǳȄǵȀ֚ȁ: 

 

¶ ǶǼȆʹȄǼ Ǳϟ: ǱȄȅǼǣ, ǶǼȆʹȄǼ ǵȄǺ, ǞǸǔ ǶǼȆʹǢǑ 

¶ ȀȄȅǢɝǬ ǸȄ ȅǮǹȄǘȀ ȅǸǸǼǰ: ǶǼȆʹȄǼ ǗǠǱȄ֖ʱ ǻ̆ȄǔȋǾǼ ȅǸ͚ȄȅǼǱǑ 

¶ ǶȅǼǺȄȋǶǼ ǷǽȄǷǽ: ȭǹȄȋ̵ǩ, ȭǼȅǩ͗ʅȄ̑, ǸȄ ǢȄȋǼȋ̀Ǽ ʙӜǱ ǺȄǵ (ȭǻǺǵ-  

 

ȭȀǽǷ ȭǧǢ (Self -Check) -ț.ț 

 

ș. ȀȄȅǢɝǬ ȮǱȅǼǼ ǗȋǤ Ǣȋ̩Ȅȋǵ̀ͼȋǽȄ ǢȆ ȅǳȋȓ ǶǼȆ́Ȅ ǢǼȄ ǚȅǧǱ? 

 (Ǣ) ȁȄԅȅȑ   (ǣ) ǺȄȅ̵ȅǺǬȄǼ ǸȄ Ǣȋ̩Ȅȋǵ̀ ȭǬ͗ȄǼ   (Ǥ) ȭǬ͗ȄǼ   (ǥ) Ӌ-ʑȄǘǹȄǼ 

 

Ț. ȅǶȅȀȅǸǼ ϣȄǮ ǶȅǼ͈ȄǼ ǢǼȋǱ ȀȄǴȄǼǰǱ ǢȆ ϤǸȁȄǼ ǢǼȄ ȁȓ?  

(Ǣ) ȀȄǸȄǵ ǶȄȅǵ     (ǣ) ǗǘȋȀȄȋʙȄǶȄǘǽ ǖʅȄǽȋǢȄȁǽ ǸȄ ȅǶȅȀȅǸ ȅʴǵȄǼ    (Ǥ) ȭǱǽ     (ǥ) ȭǽȄȁȄ 

 

ț. BOM (Bill of Materials) ǞǼ ǢȄǩ ǢȆ? 

 (Ǣ) ǬȄǢȄ ȅȁȀȄǸ ǢǼȄ   (ǣ) ʙȋȓȄǩǵȆȓ ǶȄǬɝȋȀǼ ǱȄȅǽǢȄ Ǡ ǺȄǵ ȅǺȅǽȋȓ ȭǳǣȄ 

 (Ǥ) ȭǹȄȋ̵ǩ ǺȄǶȄ    (ǥ) ǨȅǸ ȭǱȄǽȄ 

 

Ȝ. ȅǶȅȀȅǸȋǱ Ǣȋ̩Ȅȋǵ̀ ȭǢȄǲȄȓ ǸȀȋǸ ǱȄ ȭǸȄǪȄǼ ǩϢ ȭǻ ȅǧͥ ǸȄ ǵȄǺ ǲȄȋǢ ǱȄȋǢ ǢȆ Ǹȋǽ? (Ǣ) ǢǶȄǼ ʏʅȄǢ     (ǣ) 

ȅȀ̲ȅ͓ǵ            (Ǥ) ǘǵ֧ȋǽǾǵ            (ǥ) ǺȄȅ͔ǔ 

 

ȝ. ȅʑȅǽǔ ǢǼȄǼ ȀǺȓ ȅǸȋǬǼ ȀȄǘǩ ȅǢȋȀǼ ǠǶǼ ȅǵǹɝǼ ǢȋǼ? 

 (Ǣ) ȅǶȅȀȅǸǼ Ǡǩǵ (ǣ) Ǣȋ̩Ȅȋǵȋ̀Ǽ ǶȄȋȓǼ ԚξΖ (Ǥ) ȭǹȄȋ̵ǩ   (ǥ) ȅʑǽ ȭǺȅǾȋǵǼ ǳȄǺ 

 

Ȟ. ȅǶȅȀȅǸ (PCB) ǞǼ ԛǰɝοǶ ǢȆ? 

 (Ǣ) Printed Conductive Board   (ǣ) Printed Circuit Board  

 (Ǥ) Power Circuit Board    (ǥ) Plastic Circuit Board  

 

ȟ. ȭǢȄȋǵȄ ȅǵȅǳɝ͊ ǢȄǩ ǢǼȄǼ ǩϢ ȮǱȅǼ ȭǼȅǮȋǺǮ ȭǨȄǬ ȀȄȅǢɝǬȋǢ ǢȆ ǸǽȄ ȁȓ? 

 (Ǣ) ȭǼȅǩ͗Ǽ  (ǣ) ʏȄ̑ǷǼǺȄǼ  (Ǥ) ǺȅǮǚǽ     (ǥ) ϤȄǬȄȅǼ 

 

Ƞ. ǗǘȅȀ (IC) ȅǶȅȀȅǸȋǱ ǸȀȄȋǵȄǼ ȀǺȓ ș ǵνǼ ȅǶǵ ǢȆǹȄȋǸ ȭǧǵȄ ǻȄȓ?     (Ǣ) ǽȄǽ 

Ǽǔ ȭǳȋǣ (ǣ) ǣсǩ (Notch ) ǸȄ ǮǬ ȅǧͥ ȭǳȋǣ (Ǥ) Ǹȑ ȅǶǵ ȭǳȋǣ (ǥ) ȭǢȄȋǵȄ ȅǧͥ ǲȄȋǢ ǵȄ 

 

ȡ. ȀǼȄȀȅǼ ȭȀȄ̷ȄǼ ǵȄ ǢȋǼ ǗǘȅȀ ǸȀȄȋǵȄǼ ǩϢ ȭǢȄǵʨ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

 (Ǣ) ǗǘȅȀ ȀȋǢǬ  (ǣ) ǗǭȄ   (Ǥ) ȅʴǶ   (ǥ) ǱȄǼ 
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șȘ. Ǹȑ Ǣȋ̩Ȅȋǵ̀ ǸȄ ȭǻͼȋǽȄȋǱ ȭǸȅǾ ȭǺǢȄȅǵǢʅȄǽ ǾȅʱǼ ʙȋȓȄǩǵ ȁȓ, ȭȀǣȄȋǵ ȭǢȄǵ ǺȄǚȅ̀ǔ Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ȁȓ?  

(Ǣ) SMD      (ǣ) Θ-ȋȁȄǽ (Through -hole )     (Ǥ) ȭǶ͗ ǺȄǚȅ̀  (ǥ) ȭǢȄȋǵȄʨǘ ǵȓ 

 

șș. ǗԎȅǵǢ ȭǨȄǬ ǘȋǽǢʏȅǵǢ ȅǮǹȄǘȋȀ (ȋǻǺǵ ͢ȄǬɝȋǷȄǵ) ȭǢȄǵ ȭǬǢȋǵȄǽȅǩ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ȁȓ?   (Ǣ) 

SMT/SMD      (ǣ) Θ-ȋȁȄǽ     (Ǥ) ȭǢǸǽ ǺȅǮǚǽ      (ǥ) ǗǘȅȀ ǺȄǚȅ̀ǔ 

 

șȚ. ȭȀȄ̷ȄȅǼǔȋȓǼ ǶǼ ȅǶȅȀȅǸ ǶȅǼ͈ȄǼ ǢǼȋǱ ȅǵȋǧǼ ȭǢȄǵʨ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

 (Ǣ) ǶȄȅǵ        (ǣ) ȭǢȋǼȄȅȀǵ       (Ǥ) ǗǘȋȀȄȋʙȄǶȄǘǽ ǖʅȄǽȋǢȄȁǽ    (ǥ) ȀȓȄȅǸǵ ȭǱǽ 

 

șț. 'ȋȀȄ̷ȄǼ ȅʛǩ' (Solder Bridge ) ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ?  

(Ǣ) Ǿʱ ǩȋȓ̀                          (ǣ) ֖ǽ ǢȋǼ ԋʨ ǩȋȓ̀ ǼȄǔ ȅǳȋȓ ȭǩȄȑȄ ȭǽȋǤ ǻȄǠȓȄ  

(Ǥ) ǱȄǼ ȅФȋȑ ǻȄǠȓȄ                    (ǥ) ȅǶȅȀȅǸ ȭǹȋǦ ǻȄǠȓȄ 

 

 

șȜ. ȀȄȅǢɝȋǬ ȭǢȄȋǵȄ ȀǔȋǻȄǤ ȅǸȅˏ  ̏ǗȋǨ ȅǢ ǵȄ ǱȄ ǺȄȅ̵ȅǺǬȄȋǼǼ ȭǢȄǵ ȭǺȄǮ ȅǳȋȓ ȭǸȄǪȄ ǻȄȓ? (Ǣ) ǠȁǺ ȭǺȄǮ    (ǣ) 

Ǣȅ̀ȅǵǚʨ/ǸȄǩȄǼ ȭǺȄǮ    (Ǥ) ǞȅȀ ȭǺȄǮ     (ǥ) ȅʚʹȋȓȅ̑ ȭǺȄǮ 

 

șȜ. ǶȄǠȓȄǼ ǖǵ ǲȄǢȄ ǖǸ͛Ȅȓ ȀȄȅǢɝǬ ǶǼȆ́Ȅ ǢǼȄȋǢ ǢȆ ǸǽȄ ȁȓ? 

 (Ǣ) ȭǢȄ̷ ȭǬȅ͗ǔ       (ǣ) ȁǬ ȭǬȅ͗ǔ        (Ǥ) ʑȄǘ ȭǬȅ͗ǔ   (ǥ) ǗǘȋȀȄȋǽǾǵ ȭǬȅ͗ǔ 

 

șȝ. ȭǢȄȋǵȄ ȀȄȅǢɝǬ ǱȄǼ ȅǵǴɝȄȅǼǱ ǢȄǩ ȀʪǢǹȄȋǸ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄȋǢ ǢȆ Ǹȋǽ? 

 (Ǣ) ǷȄǔǾǵȄǽ ȭǬ͗        (ǣ) ǢȄǽȄǼ ȭǬ͗        (Ǥ) Ǡǩǵ ȭǬ͗     (ǥ) ȅʑǽ ȭǬ͗ 

 

ǚ˭Ǽ Ƕʔ (Answer Key ) -ț.ț 

 

ș. (ǣ) ǺȄȅ̵ȅǺǬȄǼ ǸȄ Ǣȋ̩Ȅȋǵ̀ ȭǬ͗ȄǼ  

Ț. (ǣ) ǗǘȋȀȄȋʙȄǶȄǘǽ ǖʅȄǽȋǢȄȁǽ ǸȄ ȅǶȅȀȅǸ ȅʴǵȄǼ  

ț. (ǣ) ʙȋȓȄǩǵȆȓ ǶȄǬɝȋȀǼ ǱȄȅǽǢȄ Ǡ ǺȄǵ ȅǺȅǽȋȓ ȭǳǣȄ 

Ȝ. (ǣ) ȅȀ̲ȅ͓ǵ  

ȝ. (ǣ) Ǣȋ̩Ȅȋǵȋ̀Ǽ ǶȄȋȓǼ ԚξΖ 

Ȟ. (ǣ) Printed Circuit Board   

ȟ. (Ǥ) ǺȅǮǚǽ 

Ƞ. (ǣ) ǣсǩ (Notch ) ǸȄ ǮǬ ȅǧͥ ȭǳȋǣ 

 ȡ. (Ǣ) ǗǘȅȀ ȀȋǢǬ 

șȘ. (ǣ) Θ-ȋȁȄǽ (Through -hole )  

șș. (Ǣ) SMT/SMD  

șȚ. (Ǥ) ǗǘȋȀȄȋʙȄǶȄǘǽ ǖʅȄǽȋǢȄȁǽ 

 șț. (ǣ) ֖ǽ ǢȋǼ ԋʨ ǩȋȓ̀ ǼȄǔ ȅǳȋȓ ȭǩȄȑȄ ȭǽȋǤ ǻȄǠȓȄ 

șȜǑ ș. (ǣ) Ǣȅ̀ȅǵǚʨ/ǸȄǩȄǼ ȭǺȄǮ  

șȝǑ (ǣ) ȁǬ ȭǬȅ͗ǔ 

șȞ. (Ǣ) ǷȄǔǾǵȄǽ ȭǬ͗ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ-ț.Ț:  ǘȋǽǢʏȅǵȋʺ ϤǸϘǱ ȅȀνǽ 

ȅǾǣǵǷǽ-ț.Ț:  ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺ ϤǸϘǱ ȅȀνǽ ͼȅǽ ǖˆǵ ǢǼȋǱ ǶȄǼȋǸ 

ǞǸǔ ȅȀνǽ-ǞǼ ȀȄȋǲ Ǣȋ̩Ȅȋǵ̀-ǞǼ ǵȄǺ/ǶȅǼȅǧȅǱ ǩȄǵȋǱ ǶȄǼǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ǵ, ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ 

֓ǪȄǘȋǱ ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

1. ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺ ϤǸϘǱ ȅȀνǽ  

 

ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵȋʺ ϤǸϘǱ ȅȀνǽ 

ǘȋǽǢʏȅǵǢ ȅȀνǽ ȁȋˏ ǞǢ ǴǼȋǵǼ ȀȄǔȋǢȅǱǢ ȅǧͥ ǻȄ ȭǢȄǵ ǩʨǽ ǘȋǽǢȅʏǢ ȀȄȅǢɝǬȋǢ ǮȄȓȄʈȄǺ ǞǼ ǺȄϡȋǺ Ȁȁȋǩ ֓ǪȄȋǱ 

ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǘȋǽǢʏȅǵǢ Ǣ̩ȋǵ̀ ͼȋǽȄǼ ȅȀνǽ Ǘ̇ ǩɝȄȅǱǢǹȄȋǸ ϖȆӜǱ ȁȋǽǠ ȭǳǾȋǹȋǳ Ǟʨ ǶȅǼǸȅǱɝǱ ȁȋǱ ǶȄȋǼǑ  

 

ȅǸȅǹ̏ ʙǢȄǼ ǘȋǽǢʏȅǵǢ Ǣȋ̩Ȅȋǵȋ̀Ǽ ȅȀνǽ ȅǵȋ̦ ȭǳǠȓȄ ȁȋǽȄ- 

 

ǵȄǺ Ǣȋ̩Ȅȋǵȋ̀Ǽ  ǨȅǸ Ǣȋ̩Ȅȋǵȋ̀Ǽ ȅȀνǽ 

ȭǼȅȀ͗Ǽ 

 

 

ǢʅȄǶȄȅȀǬǼ 

   

ǘ̃ȄʮǼ 

(Inductor)  
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ǮȄȋȓȄǮ  

Diode  

 

 

ǽȄǘǬ ǘȅǺʨǔ ǮȄȋǻȂȄǮ 

 

 

 

ȅǼȋǽ 

 

 

 

 

 

ǲȄǘȅǼ͗Ǽ 
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ǖǶȄȋǼǾǵȄǽ 

ǖʅȄǺȅ̘ǷȄȓȄǼ (ǖǶ-

ǖʅȄ̩) 

 

  

֧ǘǧ (ǵǼǺȄȅǽ ǠȋǶǵ ) 

 

  

֧ǘǧ ( ǵǼǺȄȅǽ ȭʴȄȀ ) 

 

 

 

ȅȀȋǽʮǼ ֧ǘǧ 

 

 



163 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ԚǾ ǸȄǬǵ  ֧ǘǧ  

( ǵǼǺȄȅǽ ǠȋǶǵ ) 

 

 

ԚǾ ǸȄǬǵ  ֧ǘǧ  

( ǵǼǺȄȅǽ ȭʴȄȀ ) 

  

ǞȅȀ ȭȀȄȀɝ 

 

 

 

 

ȅǮȅȀ ȭȀȄȀɝ  

 

 

 

ʈȄǚ̃ 

  



164 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

 

ȅǷǚǩ 

 

 

 

ǺȄǘȋʆȄǢȋ˿ȄǽȄǼ  

 

 

ȅȀȋˈǽ-ȭǷǩ ȭǺȄǬǼ 

 
 

ȅʕ ȭǷǩ ȭǺȄǬǼ 

  

ǖʅȄǢӨȋǻȂǬǼ 
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ǸȄǘȋǶȄǽȄǼ ǩǔǾǵ 

ʏȄǵȅǩ͗Ǽ  (ǞǵȅǶǞǵ) 

  

ǸȄǘȋǶȄǽȄǼ ǩǔǾǵ 

ʏȄǵȅǩ͗Ǽ  (ȅǶǞǵȅǶ) 

 
 

ǘǚȅǵǩǔǾǵ ʏȄǵȅǩ͗Ǽ 

 

 

 

ǘȅ̀ȋʈȋǬǮ ȀȄȅǢɝǬ 

  



166 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ȭǺǬȄǽ-ǖʺȄǘǮ-

ȭȀȅǺǢ̃ȄʮǼ ȅǷ̷-

ǘȋǷʮ ʏȄǵȅǩ͗Ǽ -  

Ǟǵ ǧʅȄȋǵǽ ǺȀȋǷǬ 

 
 

 

ȭǺǬȄǽ-ǖʺȄǘǮ-

ȭȀȅǺǢ̃ȄʮǼ ȅǷ̷-

ǘȋǷʮ ʏȄǵȅǩ͗Ǽ -  

ȅǶ ǧʅȄȋǵǽ ǺȀȋǷǬ 

  

ȅȀȅǽǢǵ Ǣȋ˿ȄǽǮ 

ȭǼǢʨǷȄȓȄǼ (ǞȀȅȀǗǼ) 

  

ǘǵ֧ȋǽȋǬǮ ȭǤǬ 

ǸȄǘȋǶȄǽȄǼ ʏȄǵȅǩ͗Ǽ 

(ǗǘȅǩȅǸʨ)-  

Ǟǵ ǧʅȄȋǵǽ 
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ǘǵ֧ȋǽȋǬǮ ȭǤǬ 

ǸȄǘȋǶȄǽȄǼ ʏȄǵȅǩ͗Ǽ 

(ǗǘȅǩȅǸʨ)-  

ȅǶ ǧʅȄȋǵǽ  

 

 

ǮȄȋȓȄǮ  ǷǼ ǖ̵ȄǼȋǵʨǔ 

ǢȄȋǼ̀ 

ǮȄȓȄǢ 

  

ʏȄȋǻȂȄǮ ǷǼ  ǖ̵ȄǼȋǵʨǔ 

ǢȄȋǼȋ̀ ( ʏȄȓȄǢ) 
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ǺȅǮǚǽ-Ȝ:  ȀȄȅǹɝȀ Ǘ̖ ȅǽȋȓȋ̑Ȁ Ǟ̃ ȭʙȄǮȄʮȀ 

 

ǘǚȅǵǬ ȭǢȄǮ : SICIP -LE -IET -04 -0 

               

ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ: ȡȘ ǥ̀Ȅ 

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰ (Module Descriptor ): 

 

Ǟǘ ǺȅǮǚȋǽ ȅǸȅǹ̏ ǘȋǽǢʏȅǵǢ Ǡ ȮǸԋʅȅǱǢ ǖʅȄ̘ȄȋǻȂ̑ ǞǸǔ ǶȋϞǼ ǶȅǼȅǧȅǱ, ǢȄǻɝʙǰȄǽȆ ǞǸǔ ȭǺǼȄǺǱ ȀǔʆȄ̇ 

ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ Ǡ ǺȋǵȄǹȄǸ ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ ȅǸȋǾǿ ǢȋǼ ȅǵǱʅϤǸȁȄǻɝ ӡȁ͛ȄǽȆ ǻ̆ǶȄȅǱ ȭǻǺǵðǞǽǘȅǮ 

ȭǬȅǽȅǹǾǵ, ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹǵ, ǼȄǘȀ ʹǢȄǼ, ǘȋǽǢȅʏǢ ȭǢǬȅǽ, ȭ̡̃ȄǼ, ʈȄǘ̃ȄǼ ǞǸǔ ǗǘȅǶǞȀ (IPS)-ǞǼ ʙǴȄǵ 

ǖǔǾȀ֚ȁ ǾǵȄʱ ǢǼȄ, ǞȋǳǼ ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ǱȄ ȀǺȄǴȄǵ ǸȄ ȀȄȅǹɝȅȀǔ ǢǼȄǼ ȭǢȐǾǽͼȋǽȄ Ǟǘ 

ǺȅǮǚȋǽ ȅǸ͚ȄȅǼǱǹȄȋǸ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋȓȋǨǑ 

 

ȅǾǣǵǷǽ (Learning Outcomes ): Ǟǘ ǺȅǮǚǽ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵȋ̦Ǽ ȅǸǿȓͼȋǽȄ ȅǾǣȋǱ ǶȄǼȋǸ- 

 

ș. ȅǸȅǹ̏ ʙǢȄǼ ȮǸԋʅȅǱǢ ǖʅȄ̘ȄȋǻȂ̑ ǞǸǔ ǶȋϞǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁȋǱ ǶȄǼȋǸǑ 

Ț. ǞǽǘȅǮ (LED ) ȭǬȅǽȅǹǾȋǵǼ ǢȄǻɝʙǰȄǽȆ ֓ǪȋǱ ǶȄǼȋǸ ǞǸǔ ǞǼ ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ȀǺȄǴȄǵ ǢǼȋǱ ǶȄǼȋǸǑ 

ț. ǺȄǘȋʆȄǠȋǻȂǹ ǠȋǹȋǵǼ ʙǴȄǵ ǖǔǾȀ֚ȁ ǾǵȄʱ ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ ǞǼ Δʨ ȅǵǼȀǵ ǢǼȋǱ ǶȄǼȋǸǑ 

Ȝ. ǘȋǽǢȅʏǢ ǼȄǘȀ ʹǢȄǼ ǞǸǔ ǘȋǽǢȅʏǢ ȭǢǬȅǽǼ Ǥǭǵ Ǡ ȭǺǼȄǺǱ Ƕ˸ȅǱ Ȁ̩ ȋǢɝ ǴȄǼǰȄ ǽȄǹ ǢǼȋǸǑ 

ȝ. ȭ̡̃ȄǼ ǞǸǔ ǘȋǽǢȅʏǢ ʈȄǘ̃ȄȋǼǼ ǢȄǻɝʙǰȄǽȆ Ǡ ȀȄǴȄǼǰ ȀǺϬȄ ȀǺȄǴȄǵ ǢǼȋǱ ǶȄǼȋǸǑ 

Ȟ. ǗǘȅǶǞȀ (IPS )-ǞǼ ǢȄǻɝʙǰȄǽȆ, ϤȄǬȄȅǼ ǼʹǰȄȋǸʹǰ ǞǸǔ ǞǼ ȀȄǴȄǼǰ ΔʨͼȋǽȄ ǾǵȄʱ Ǡ ȀǺȄǴȄǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria ): ȅǾʹȄǲͫȋǳǼ ǳʹǱȄ ֚ ϨȄȓȋǵǼ ǩϢ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ǻȄǧȄǘ ǢǼȄ 

ȁȋǸ: 

 

1. ǖʅȄ̘ȄȋǻȂ̑ ǶȅǼȅǧȅǱ: ȅǸȅǹ̏ ǖʅȄ̘ȄȋǻȂ̑ ǞǸǔ ǞȋǳǼ ǘȋǽǢʏȅǵǢ ǶϞ ȅȁȋȀȋǸ ǾǵȄʱ ǢǼȋǱ ǶȄǼȋǨ ȅǢ ǵȄǑ 

2. ǢȄǻɝʙǰȄǽȆ ϤȄϚȄ: ǞǽǘȅǮ ʨȅǹ, ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹǵ ǞǸǔ ǗǘȅǶǞȀ-ǞǼ ǺȋǱȄ ǩʨǽ ǻ̆ǶȄȅǱǼ ǢȄǩ ǢǼȄǼ 

֚ǽǵȆȅǱ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǨ ȅǢ ǵȄǑ 

3. ǶȄǬɝȀ ǾǵȄʱǢǼǰ: ʙȅǱʨ ǻȋ̆Ǽ ʙǴȄǵ ʙǴȄǵ ǶȄǬɝȀ ǸȄ ǖǔǾͼȋǽȄ (ȭǻǺǵ: ǲȄȋǺɝȄ͗ʅȄǬ, ȅȁʨǔ ǞȅǽȋǺ̀, 

ϥȄǤȋǵʏǵ, ǘǵǹȄǬɝȄǼ ȀȄȅǢɝǬ ǘǱʅȄȅǳ) ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǨ ȅǢ ǵȄǑ 

4. Δʨ ǾǵȄʱǢǼǰ Ǡ ȀǺȄǴȄǵ: ǺȄȅ̵ȅǺǬȄǼ ǸȄ ǖϢȄϢ ӶǽȀ ϤǸȁȄǼ ǢȋǼ ǻ̆ǶȄȅǱǼ ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ (ȭǻǺǵ: 

ȅǷǚǩ ȭǢȋǬ ǻȄǠȓȄ, ȀǔȋǻȄǤ ȅǯǽȄ ȁǠȓȄ, ǶȄǠȓȄǼ ǵȄ ǗȀȄ) ȀʪǢǹȄȋǸ ȅǵǰɝȓ Ǡ ȭǺǼȄǺǱ ǢǼȋǱ ǶȄǼȋǨ ȅǢ 

ǵȄǑ 

5. ȅǵǼȄǶ˭Ȅ ȅǸȅǴ: ȀȄȅǹɝȅȀǔ ǸȄ ȭǺǼȄǺȋǱǼ ȀǺȓ ǻǲȄǻǲ ȅǶȅǶǘ (PPE) ϤǸȁȄǼ ǞǸǔ ȮǸԋʅȅǱǢ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ 

ǢǼȋǨ ȅǢ ǵȄǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet ):  

 

ȅǾǣǵǷǽ-Ȝ.ș: LED TV -Ǽ ʙȅǱʨ ǶȄǬɝȋȀǼ ǢȄǩ, ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ǾǵȄʱ Ǡ ȭǺǼȄǺǱ ǢǼȋǱ ǶȄǼȋǸǵǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

1. ǖʅȄ̘Ȅȋȓ̑ ǞǸǔ ǶȋϞǼ ǶȅǼȅǧȅǱ ǽȄǹ ǢǼȋǸ Ǒ  

2. LED ȭǬȅǽȅǹǾǵ ǞǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ ǽȄǹ ǢǼȋǸǑ  

3. ȀȄǴȄǼǰ ȀǺϬȄ, ǽʹǰ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ ǽȄǹ ǢǼȋǸǑ  

 

ǖʅȄ̘Ȅȋȓ̑ ǞǸǔ ǶȋϞǼ ǶȅǼȅǧȅǱ Ǡ ȭ͟ȅȀȅǷȋǢǾǵ (Identify Appliances and Specifications ) 

 

ǖʅȄ̘Ȅȋȓ̑:  ȭǻ ȮǸԋʅȅǱǢ ǸȄ ǘȋǽǢʏȅǵǢ ǻ̆ Ȯǳǵȅ̋ǵ ǢȄȋǩ ȀǼȄȀȅǼ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǱȄȋǢ ǖʅȄ̘Ȅȋȓ̑ ǸȋǽǑ ǞͼȋǽȄ 

ȀȄǴȄǼǰǱ ȅǸԋʅִ ǸȄ ϤȄǬȄȅǼ ȅǳȋǻȂ ǧȋǽ ǞǸǔ ϤǸȁȄǼǢȄǼȆ ȀǼȄȀȅǼ ǖǶȄȋǼǬ ǢȋǼǑ ȭǻǺǵ ǞǽǘȅǮ ʨȅǹ, ǼȄǘȀ ʹǢȄǼ, 

ǘȋǽǢȅʏǢ ȭǢǬȅǽ, ȭ̡̃ȄǼ, ӮȀȄǼ, ʈȄǘ̃ȄǼ, ǹʅȄʹȓȄǺ ȅʴǵȄǼ, ǺȄǘȋʆȄǠȋǻȂǹ ǠȋǹǵǑ  

 

   

ǼȄǘȀ ʹǢȄǼ ǘȋǽǢȅʏǢ ȭǢǬȅǽ ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹǵ 

 

ǶϞ (Product ):  ȭǻ ȭǢȄȋǵȄ ȅǩȅǵȀ ǻȄ ǚִǶȄǳǵ ǢȋǼ ǸȄǩȄȋǼ ȅǸȅʆ ǢǼȄ ȁȓ, ǱȄȋǢ ǶϞ ǸȋǽǑ ǞͼȋǽȄ ȮǸԋʅȅǱǢ ȁȋǱ 

ǶȄȋǼ ǸȄ ǵȄǠ ȁȋǱ ǶȄȋǼǑ ǞͼȋǽȄ ϤǸȁȄǼȋǻȄϛ ǸȄ ȀȁȄȓǢ Ǹϊ ȁȋǱ ǶȄȋǼǑ ȭǻǺǵ ǸȄρ, ǱȄǼ (Cable), ֧ǘǧ, ϤȄǬȄȅǼ, IPS, 

ǷʅȄǵ, ȭǺȄǸȄǘǽ ȭǷȄǵ, ȅʚǩ, ǞǺǵȅǢ ȀȄǸȄǵ ǸȄ ȭǧȓȄǼǠ ǶϞǑ  
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ȭǺȄǸȄǘǽ ȭǷȄǵ IPS  ǸȄρ 

 

LED ȭǬȅǽȅǹǾǵ ǞǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ 

 

ǞǢʨ LED ʨȅǹ ֚ǽǱ ǞǢʨ LCD ʨȅǹ, ǻȄǼ ʙǴȄǵ ǶȄǲɝǢʅ ȁȋǽȄ ǞȋǱ ǗȋǽȄǼ ǚִȀ ȅȁȋȀȋǸ Light Emitting 

Diode (LED)  ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ʙȅǱʨ ʙǴȄǵ ǖǔǾ ȅǵȋǧ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

 

ʆǺ ǶȄǬɝȋȀǼ ǵȄǺ ǢȄǩ ȅǧʔ 

ș 

ȅǮȀȋ̘ ϣȄȋǵǽ 

(Display 

Panel/Screen ) 

 

Ǟʨ ʨȅǹǼ ȀǸȋǧȋȓ ͼξΖԛǰɝ ǞǸǔ ϤȓǸϗǽ 

ǖǔǾǑ Ǟʨ ǢȋȓǢʨ ͚ȋǼ ȅǸǹʱ ǲȄȋǢ: 

ȅǽʹǘǮ ȅʆ͗Ȅǽ ȭǽȓȄǼ: Ǟǘ ͚ Ǽʨ ȅǵȋǩ ȭǢȄȋǵȄ 

ǗȋǽȄ ȮǱȅǼ ǢȋǼ ǵȄ, ǸǼǔ ǶǳɝȄǼ ȭǶǨȋǵ ǲȄǢȄ 

ǗȋǽȄȋǢ ȅǵȓ̆ǰ ǢȋǼ (ǾȄǬȄȋǼǼ ǺȋǱȄ ӝȋǽ ǸȄ 

Ǹ ̎ȁȋȓ)Ǒ 

 

ǢȄǽȄǼ ȅǷ̵ȄǼ: ǞȋǱ ǽȄǽ, Ȁ֓ǩ ǞǸǔ ǵȆǽ 

(RGB) ȀȄǸ-ȅǶȋʺǽ ǲȄȋǢ ǻȄ ǨȅǸȋǢ ǼȅǦǵ 

ǢȋǼǑ 

 

ȭǶȄǽȄǼȄǘǩȄǼ: Ǟʨ ǗȋǽȄǢ ǱǼˈȋǢ ȅǵȅǳɝ͊ 

ȅǳȋǢ ǧȄȅǽǱ ǢȋǼ ǨȅǸȋǢ ͟  ͊ǢȋǼ ȭǱȄȋǽǑ 

 

 

 

 

 

Ț 

LED ϤȄǢǽȄǘǬ 

(Backlight Unit ) 

ǶǳɝȄǼ ȭǶǨȋǵ ǨȅǸ 

ȭǳǣȄǼ ǩϢ ȭǻ ǗȋǽȄǼ 

ʙȋȓȄǩǵ ȁȓ, ǱȄ Ǟǘ 

ϤȄǢǽȄǘǬ ȭǲȋǢ ǗȋȀǑ 

ǗȋǽȄ ȀǼǸǼȄȁ ǢǼȄ: LCD ϣȄȋǵǽ ȅǵȋǩ 

ǗȋǽȄ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼ ǵȄ, ǱȄǘ LED 

ϤȄǢǽȄǘǬ ȭǶǨȋǵǼ ȅǳǢ ȭǲȋǢ ǗȋǽȄ ȅǳȋȓ ǨȅǸ 

ԍϩǺȄǵ ǢȋǼ Ǒ 

ǚ˒ǽǱȄ Ǡ Ǣ˿Ȅ͗: Ǟʨ ǶǳɝȄǼ ȅǸȅǹ̏ ǖǔȋǾ 

ȀʪǢ ǺȄʔȄȓ ǗȋǽȄ ȭǷȋǽ ǚ˒ǽ (bright ) 
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Edge -lit : ǶǳɝȄǼ 

ǴȄȋǼǼ ȅǳȋǢ LED 

ǽȄǤȄȋǵȄ ǲȄȋǢǑ 

Direct -lit : ǶǳɝȄǼ 

ʪǢ ȭǶǨȋǵ ǖȋǵǢͼȋǽȄ 

LED ȅ͖Ƕ ǽȄǤȄȋǵȄ 

ǲȄȋǢǑ 

 

ǞǸǔ ǖ̎ǢȄǼ (dark ) ǖǔȋǾǼ Ǻȋϡ ǹȄǼȀȄϥ 

ǸǩȄȓ ǼȄȋǣ Ǒ 

Ǿȅʱ ȀȄʠȓ Ǡ ǶȄǱǽȄ ȅǮǩȄǘǵ: ȀǵȄǱǵ 

CCFL (ҡȋǼȄȋȀ̀) ǞǼ ȭǧȋȓ ǢǺ ȅǸԋʅִ ǣǼǧ 

ǢȋǼ ǞǸǔ ȅǮȀȋ̘ ϣȄȋǵǽ ǶȄǱǽȄ ǢǼȋǱ 

ȀȄȁȄϦ ǢȋǼ Ǒ 

ǚ̏Ǳ ȅǹӮʅȓȄǽ ǞȋǷʮ: ǗԎȅǵǢ ȭǽȄǢȄǽ 

ȅǮȅǺǔ (Local Dimming ) ʙ֜ȅʱǼ ǺȄϡȋǺ 

Ǟʨ ǢȄȋǽȄǼ ǤǹȆǼǱȄ (deep blacks ) ֕ȅ˸ 

ǢȋǼ ǨȅǸǼ ǺȄǵ ǚ̏Ǳ ǢȋǼ Ǒ 

 

ț 

ȭǺǘǵ ȭǸȄǮɝ (Main 

Board/Motherbo

ard)  

ǞȋǢ ʨȅǹǼ 'Ǻȅ͚͈' ǸǽȄ 

ȁȓǑ 

 

Ǟʨ HDMI, USB ǸȄ ȅǮǾ ǽȄǘǵ ȭǲȋǢ ǗȀȄ 

ȀǔȋǢǱ ʈȁǰ ǢȋǼ ǞǸǔ ȭȀͼȋǽȄȋǢ ȅǹȅǮǠ Ǡ 

ǖȅǮǠ ȅȀǤϢȄȋǽ οǶȄ̇Ǽ ǢȋǼǑ Ǟʨ ʙȋȀȀǼ, Ǽ  

Ǻ ǞǸǔ ȅǸȅǹ̏ ǘǵԚǬ-ǗǚǬԚǬ ȭǶȄǬɝ ǴȄǼǰ 

ǢȋǼǑ 

 

 

Ȝ 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǸȄǮɝ 

(Power Supply 

Board ) 

 

ǗǺȄȋǳǼ ȭǳȓȄȋǽǼ ȀȋǢȋǬǼ ȚȚȘ ȭǹȄ̵ ǞȅȀ 

(AC) ȅǸԋʅִȋǢ Ǟʨ ǢǺ ȭǹȄȋ̵ȋǩǼ ȅǮȅȀ 

(DC) ȅǸԋʅȋǱ (ȭǻǺǵ: ȝV, șȚV, ȚȜV) 

οǶȄ̇Ǽ ǢȋǼǑ Ǟǘ ȅǸԋʅִ ȭǺǘǵ ȭǸȄǮɝ ǞǸǔ 

ϤȄǢǽȄǘǬ ΎȄǽȄȋǱ ϤǸϘǱ ȁȓǑ 

 

 

ȝ 

ʨǢǵ (T-CON ) ȭǸȄǮɝ 

ǸȄ ǬȄǘȅǺǔ Ǣȋ˿ȄǽȄǼ 

ȭǸȄǮɝ 

  ֚ ǽ ȭǸȄǮɝ ȭǲȋǢ ȅǹȅǮǠ 

ȀǔȋǢǱ ʈȁǰ ǢȋǼ 

ϣȄȋǵȋǽǼ 

ȅǶȋʺǽͼȋǽȄȋǢ ȀʪǢ 

ȀǺȋǻȂ ǧȄ֟ Ǡ Ǹ ̎ǢǼȄǼ 

ǺȄϡȋǺ ȅǮȀȋ̘ȋǱ ǨȅǸ 

ԝʨȋȓ ȭǱȄȋǽǑ Ǟʨ 

LVDS ȀǔȋǢǱȋǢ 

ȅǮȀȋ̘ ϣȄȋǵǽ 

(Panel ) ǚǶȋǻȄǤȆ 

ȀǔȋǢȋǱ οǶȄ̇Ǽ ǢȋǼ 

ǞǸǔ ȅ͓ȋǵ ǢȄǽȄǼ, 

ȅȀǤϢȄǽ ʙȋȀȅȀǔ: ȭǺǘǵ ȭǸȄǮɝ ȭǲȋǢ ǗȀȄ 

ȅǹȅǮǠ ȅȀǤϢȄǽ ʈȁǰ ǢǼȄǑ 

ǬȄǘȅǺǔ ȅǵȓ̆ǰ: ǞǽȅȀȅǮ/ǞǽǘȅǮ ϣȄȋǵȋǽǼ 

ȅǶȋʺǽͼȋǽȄ Ǣǣǵ Ǡ ǢǱʹǰ ΎǽȋǸ, ǱȄ 

ȅǵȓ̆ǰ ǢǼȄǑ 

ǨȅǸ ʙǳǾɝǵ: ϣȄȋǵǽȋǢ ǨȅǸ ǸȄ ȅǹȅǮǠ ȅȀǤϢȄǽ 

ʙǳȄǵ ǢȋǼ ȅ͓ȋǵ ԍϩǺȄǵ ǢǼȄǑ 

ȭǹȄȋ̵ǩ ȅǵȓ̆ǰ: ϣȄȋǵȋǽǼ ǩϢ ʙȋȓȄǩǵȆȓ 

ȭǨȄǬ ȭǨȄǬ ȭǹȄȋ̵ǩ (VGH, VGL , AVDD ) 

ȮǱȅǼ ǢǼȄǑ 
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ʛȄǘǬȋǵȀ Ǡ ǘȋǺǩ 

ȮǱȅǼǼ ǢȄǩ ǢȋǼǑ 

  

Ȟ 

ǘǵǹȄǬɝȄǼ ǸȄ LED 

ʑȄǘǹȄǼ (LED 

Driver ) 

 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǲȋǢ 

ǗȀȄ ȭǽȄ-ȭǹȄȋ̵ǩȋǢ 

(șȚ-șȠ ȭǹȄ̵) ǚ  ̩

ȭǹȄȋ̵ȋǩ οǶȄ̇ȅǼǱ 

ǢȋǼ ʨȅǹǼ ȅǮȀȋ̘ ǸȄ 

ϣȄȋǵǽȋǢ ǗȋǽȄȅǢǱ 

ǢǼȄǼ ǩϢ ȅȀȅǼǩ 

ǞǽǘȅǮ (LED )-

ͼȋǽȄȋǢ ΎȄȅǽȋǻȂ ǼȄȋǣ Ǒ 

Ǟʨ ֚ ǽǱ ǶǳɝȄǼ ȭǶǨȋǵǼ 

ǗȋǽȄ ǸȄ 'ϤȄǢǽȄǘǬ' 

ȅǵȓ̆ǰ ǢȋǼǑ 

  

ϤȄǢǽȄǘǬ ǧȄ֟ ǼȄǣȄ: ǞǽȅȀȅǮ/ǞǽǘȅǮ 

ϣȄȋǵȋǽǼ ȭǶǨȋǵ ǲȄǢȄ ǞǽǘȅǮ ǸȄȅǱͼȋǽȄȋǢ 

ʙΎȅǽǱ ǢǼȄǼ ǩϢ ȀʪǢ ȭǹȄȋ̵ǩ Ǡ ǢȄȋǼ̀ 

ȀǼǸǼȄȁ ǢȋǼǑ 

ȭǹȄȋ̵ǩ οǶȄ̇Ǽ: Ǟʨ ȀȄǴȄǼǰǱ șȚ ȭǹȄ̵ 

(12V) ǸȄ ȚȜ ȭǹȄ̵ (24V) ȅǮȅȀ (DC) 

ǘǵԚǬȋǢ ǚ  ̩ȅǮȅȀ ȭǹȄȋ̵ȋǩ οǶȄ̇Ǽ ǢȋǼ, ǻȄ 

LED ϤȄǢǽȄǘǬ ʑȄǘǹ ǢǼȋǱ ʙȋȓȄǩǵǑ 

ǗȋǽȄ ȅǵȓ̆ǰ (Dimming ): ʨȅǹǼ ʛȄǘǬȋǵȀ 

ǸȄ ǚ˒ǽǱȄ ȀȄǺ˙Ϭ ǢǼȋǱ ǸȄ ǢǺȄȋǵȄ-

ǸȄȑȄȋǵȄǼ ǢȄǩʨ ǘǵǹȄǬɝȄǼ ȭǸȄȋǮɝǼ ǺȄϡȋǺ 

ȅǵȓȅ̆Ǳ ȁȓǑ 

֧ǼʹȄ (Protection ): ǞǽǘȅǮ ǸȄȅǱͼȋǽȄ 

ȭǻǵ ǖȅǱȅǼʱ ȭǹȄȋ̵ȋǩ ǵ ͊ǵȄ ȁȓ, ȭȀ ǩϢ 

Ǟʨ ȭʙȄȋǬǢǾǵ ȀȄȅǢɝǬ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ 

  

 

ȟ 
ȅ͟ǢȄǼ (Speakers ) 

 

ȭǺǘǵ ȭǸȄǮɝ ȭǲȋǢ ǗȀȄ ǘȋǽǢȅʏǢʅȄǽ ǖȅǮǠ 

ȅȀǤϢȄǽȋǢ Ǟʨ Ǿȋ̞ οǶȄ̇Ǽ ǢȋǼǑ ȀȄǴȄǼǰǱ 

ʨȅǹǼ ȅǵȋǧǼ ȅǳȋǢ ǸȄ ȭǶǨȋǵ ԋʨ ȅ͟ǢȄǼ 

ǲȄȋǢǑ 

 

 

Ƞ 

ǞǽȅǹȅǮǞȀ ȭǢǸǽ 

(LVDS Cable ) 

 

Ǟʨ ǞǢʨ ǧʅȄ̒Ȅ ȅǼǸǵ ȭǢǸǽ ǻȄ ȭǺǘǵ ȭǸȄǮɝ 

ȭǲȋǢ ȅǮȅǩǬȄǽ ǮȄǬȄ ʨ-Ǣǵ ȭǸȄȋǮɝ ǶȄǭȄȓǑ Ǟʨ 

ȅǯȋǽ ȁȋȓ ȭǤȋǽ ǸȄ ǺȓǽȄ ǩǺȋǽ ǨȅǸȋǱ 

ȅǪǼȅǪǼ (Noise ) ȁȋǱ ǶȄȋǼǑ 
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ȡ 

 ȅǢϣȄǮ (Keypad )  

ǸȄ ǸȄǬǵ ȭǸȄǮɝ ȁȋǽȄ 

ʨȅǹǼ ǸȅǮȋǱ ǲȄǢȄ 

ȭǨȄǬ ȭǨȄǬ ǸȄǬǵ, ǻȄ 

ȅǳȋȓ ȅǼȋǺȄǬ ǨȄȑȄǠ 

ʨȅǹ ǧȄ֟/Ǹ,̎ ǹȅǽǚǺ, 

ǧʅȄȋǵǽ ǶȅǼǸǱɝǵ ǞǸǔ 

ȭǺԑ ȅǵȓ̆ǰ ǢǼȄ ǻȄȓ Ǒ 

ȀȄǴȄǼǰǱ ǞȋǱ ȝ ȭǲȋǢ 

ȟʨ ǸȄǬǵ (Power , 

Menu, Input, 

Vol+, Vol -, CH+, 

CH-) ǲȄȋǢ Ǒ 

ȅǼȋǺȄǬ ȁȄȅǼȋȓ ȭǤȋǽ ǸȄ ϤȄǬȄȅǼ ȭǾǿ ȁȋǽ Ǟǘ 

ǸȄǬǵͼȋǽȄ ȅǳȋȓ ȀǼȄȀȅǼ ʨȅǹ ǧȄǽȄȋǵȄ ǻȄȓ Ǒ 

ǶȄǠȓȄǼ (Power ): ʨȅǹ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄǑ 

ǹȅǽǚǺ (Volume +/ƙ): Ǿ  ̞ǢǺȄȋǵȄ ǸȄ 

ǸȄȑȄȋǵȄǑ 

ǧʅȄȋǵǽ (Channel +/ƙ): ǧʅȄȋǵǽ ǶȅǼǸǱɝǵ 

ǢǼȄ (ǶǼǸǱͫ ǸȄ ԛǸɝǸǱͫ ǧʅȄȋǵǽ)Ǒ 

ȭǺԑ (Menu ): ȭȀʨǔȀ ǸȄ ȭǺԑ ǖǶǾǵ ǠȋǶǵ 

ǢǼȄǑ 

ǘǵԚǬ/ȭȀȄȀɝ (Input/Source ): HDMI, 

AV , ǸȄ TV ȭǺȄȋǮǼ Ǻȋϡ ֧ǘǧ ǢǼȄǑ  

ǞǨȄȑȄǠ, LG ǸȄ ǖϢȄϢ Ȅ͢Ǭɝ ʨȅǹȋǱ ȅǢϣȄǮ 

ǽǢ ȁȋȓ ȭǤȋǽ ǱȄ ǗǵǽǢ ǢǼȄǼ ǩϢǠ ȅǵȅǳɝ͊ 

ȅǢӫ ȭǸȄǱȄȋǺǼ ȀǺεȓ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

șȘ 

ȅǼȋǺȄǬ 

LED ʨȅǹ ȅǼȋǺȄǬ 

ȁȋǽȄ ǞǢʨ ǠϦȂȄǼȋǽȀ 

ǘǵʚȄȋǼǮ (IR ) ǸȄ άӶǲ 

ȅǮǹȄǘȀ, ǻȄ ʨȅǹǼ 

ȀȄǺȋǵ ǵȄ ȅǤȋȓǘ ԌǼ 

ȭǲȋǢ ǧʅȄȋǵǽ ǶȅǼǸǱɝǵ, 

ǹȅǽǚǺ Ǣȋ˿Ȅǽ, 

ǖǵ/ǖǷ ǞǸǔ ȭȀʨǔ 

ǶȅǼǸǱɝȋǵǼ ǢȄǩ ǢȋǼ Ǒ 

Ǟʨ ǘǵʚȄȋǼǮ ȅȀǤϢȄǽ 

ǶȄʪȋȓ ʨȅǹǼ 

ȅǼȅȀǹȄǼȋǢ ȅǵȋǳɝǾ ȭǳȓ 

Ǒ ǗԎȅǵǢ ȅǼȋǺȄȋǬ 

ǹȋȓȀ Ǣȋ˿Ȅǽ Ǡ 

ǬȄǧϣȄǮǠ ǲȄȋǢ Ǒ 

ǶȄǠȓȄǼ (Power ): ʨȅǹ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄ Ǒ 

ǧʅȄȋǵǽ ǶȅǼǸǱɝǵ (Channel Control ): 

ǧʅȄȋǵǽ ǶȅǼǸǱɝǵ ǸȄ ǗǶ/ǮȄǚǵ ǢǼȄ Ǒ 

ǹȅǽǚǺ (Volume Control ): ǗǠȓȄǩ 

ǸȄȑȄȋǵȄ ǸȄ ǢǺȄȋǵȄ Ǒ 

 

ǘǵԚǬ/ȭȀȄȀɝ (Input/Source ): HDMI, 

USB ǸȄ AV ȭǺȄǮ ǶȅǼǸǱɝǵ ǢǼȄ Ǒ 

 

ȭȀʨǔȀ Ǡ ȭǺԑ (Settings & Menu ): 

ʨȅǹǼ ǨȅǸ, Ǿ  ̞ǸȄ ǖϢȄϢ ȭȀʨǔȀ ǶȅǼǸǱɝǵ 

ǢǼȄ Ǒ 

 

Ȅ͢Ǭɝ ȅǷǧȄǼ (Smart Features ): Ȅ͢Ǭɝ 

ʨȅǹǼ ȭʹȋʔ ǘǚʨǚǸ, ȭǵǬȅ̛ʺ ǸȄ ǹȋȓȀ ȀȄǧɝ 

ϤǸȁȄǼ ǢǼȄ Ǒ 

 

șș 

ȭȀ˿Ȅǽ ʙȋȀȅȀǔ ǘǚȅǵǬ 

(ȅȀȅǶǘǚ) 

 Ǟʨ ԚȋǼȄ ȅȀȋ͗Ǻ 

ǶȅǼǧȄǽǵȄ ǢȋǼǑ Ǟʨ 

ǘǵԚǬ ȀǔȋǢǱ 

(HDMI, USB, 

Tuner ) ʙȋȀȀ ǢȋǼ, 

ǨȅǸ Ǡ Ǿȋ̞Ǽ ȅȀǤϢȄǽ 

ȅǵȓ̆ ǰ ǢȋǼ, ȅǮȀȋ̘ 

ϣȄȋǵǽ (LVDS ) ǞǸǔ 

ϤȄǢǽȄǘǬ ǧȄ֟ ǼȄȋǣ 

ǞǸǔ ϤǸȁȄǼǢȄǼȆǼ 

ȀǔȋǢǱ ʙȅʆȓȄǢǼǰ (Signal 

Processing):  ǘǵԚǬ ȅȁȋȀȋǸ ǗȀȄ ǖȅǮǠ Ǡ 

ȅǹȅǮǠ ȀǔȋǢǱ ʙȋȀȀ ǢȋǼ ǨȅǸ Ǡ Ǿȋ̞ οǶȄ̇Ǽ 

ǢǼȄǑ 

ȅǮȀȋ̘ ȅǵȓ̆ ǰ: LVDS (Low -Voltage 

Differential Signaling)  ȅȀǤϢȄǽ 

ȮǱȅǼǼ ǺȄϡȋǺ ϣȄȋǵȋǽ ǨȅǸ ԝʨȋȓ ȭǱȄǽȄ Ǒ 

ǶȄǠȓȄǼ ϥȄȋǵǩȋǺ̀ Ǡ ͗ʅȄ̃ǸȄǘ: ʨȅǹǼ 

ǶȄǠȓȄǼ ǖǵ/ǖǷ ǞǸǔ ͗Ȅ̃ǸȄǘ ȭǺȄǮ 

ǶȅǼǧȄǽǵȄ ǢǼȄ Ǒ 

ȅǵȋǳɝǾǵȄ ǢȄǻɝǢǼ ǢǼȄ: ȅǼȋǺȄǬ Ǣȋ˿Ȅǽ ǸȄ 

ȭǸȄǱȄȋǺǼ ǺȄϡȋǺ ϤǸȁȄǼǢȄǼȆǼ ȭǳǠȓȄ ǢǺȄ̃ 
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ȅǵȋǳɝǾȄǸǽȆ ǢȄǻɝǢǼ 

ǢȋǼǑ Ǟʨǘ ֚ ǽǱ ʨȅǹǼ 

ȁȄǮɝǠϦȂȄǼ Ǡ 

ȀǷǬǠϦȂȄȋǼǼ Ǻȋϡ 

ȭǻȄǤ֨ʔ ͛ȄǶǵ ǢȋǼ Ǒ 

 

(ȭǻǺǵ- ǧʅȄȋǵǽ ǶȅǼǸǱɝǵ, ǹȅǽǚǺ, ȭȀʨǔȀ) 

ǢȄǻɝǢǼ ǢǼȄ Ǒ 

ǘǵԚǬ/ǗǚǬԚǬ ǶȅǼǧȄǽǵȄ: USB, HDMI, 

Tuner,  ǞǸǔ Wi -Fi ǸȄ ǖϢȄϢ ȭǶȅǼȋǷǼȄǽ 

ȅǮǹȄǘȋȀǼ ȀȄȋǲ ȭǻȄǤȄȋǻȄǤ ǼʹȄ ǢǼȄ Ǒ 

 

șȚ 

Audio Video (AV) 

Port ȀȄǴȄǼǰǱ ȁ֟ǳ, 

ȀȄǳȄ Ǡ ǽȄǽ ǼȋǦǼ Ǟǘ 

ȭǶȄǬɝͼȋǽȄ ǖʅȄǵȄǽǤ 

ȀǔȋǻȄȋǤǼ ǺȄϡȋǺ ǨȅǸ 

Ǡ Ǿ  ̞ ʙǳǾɝǵ ǢǼȋǱ 

ϤǸϘǱ ȁȓǑ 

 

 

ǖʅȄǵȄǽǤ ȅǮǹȄǘȀ ȀǔȋǻȄǤ: ԚȋǼȄȋǵȄ ȭȀǬ-ǬǶ 

Ǹ ,̋ ȅǹȅȀǗǼ (VCR) ǸȄ ȅǮȅǹȅǮ ȭȓ̘ȄǼ 

ǢȄȋǵʮ ǢǼȄ 

ǖȅǮǠ-ȅǹȅǮǠ ȅȀǤϢȄǽ ǗǳȄǵ-ʙǳȄǵ: ȁ֟ǳ 

ȭǶȄǬɝʨ ȅǹȅǮǠǼ ǩϢ, ǞǸǔ ȀȄǳȄ Ǡ ǽȄǽ 

ȭǶȄǬɝͼȋǽȄ ǖȅǮǠ (left/right ) ǞǼ ǩϢ ǢȄǩ 

ǢȋǼ ǻȅǳǠ ǸǱɝǺȄȋǵ HDM I ȭǶȄǬɝ ǚˌǺȄȋǵǼ 

ȅǮȅǩǬȄǽ ǖȅǮǠ/ȅǹȅǮǠǼ ǩϢ ϤǸϘǱ ȁȓ, 

Ǳ֓Ǡ AV ȭǶȄǬɝ ȀȄǴȄǼǰ ǢȄȋǩǼ ǩϢ ǞǣȋǵȄ 

ǳǼǢȄǼȆ 

 

 

 

șț 

 

IR (Infrared Ray) 

Circuit  

Ǟʨ ȅǼȋǺȄǬ Ǣȋ˿Ȅǽ 

ȭǲȋǢ ǗȀȄ ǖԍϩ 

ǘǵʚȄȋǼǮ ȅȀǤϢȄǽ 

ʈȁǰ ǢȋǼ ǞǸǔ ȭȀʨȋǢ 

ǘȋǽǢȅʏǢ ȅȀǤϢȄȋǽ 

οǶȄ̇Ǽ ǢȋǼ ʨȅǹǼ 

ȭǺǘǵȋǸȄǮɝ ǸȄ 

ǺȄǘȋʆȄǢȋ˿ȄǽȄȋǼ 

ǶȄǭȄȓǑ 

 

ȅǼȋǺȄǬ ȅȀǤϢȄǽ ȅǼȅȀǹ ǢǼȄ (Receiving 

Signal ): ȅǼȋǺȄǬ Ǣȋ˿Ȅǽ ǻǣǵ ȭǢȄȋǵȄ ǸȄǬǵ 

ǧȄǶȄ ȁȓ, Ǳǣǵ Ǟʨ IR ȅǼȅȀǹȄǼ (ȭǻǺǵ- 

TSOP1738 ) ǞǼ ǺȄϡȋǺ ȀǔȋǢǱ ʈȁǰ 

ǢȋǼǑ 

 

ȅǮȋǢȄǮ ǢǼȄ (Decoding ): ȅǼȋǺȄǬ ȭǲȋǢ 

ǗȀȄ ǶȄǽȀ ǸȄ ȅȀǤϢȄǽȋǢ ȅǮȋǢȄǮ ǢȋǼ 

ʙȋȀȀȋǼǼ ȭǸȄǪȄǼ ǚǶȋǻȄǤȆ ǸȄǘǵȄȅǼ ȭǮǬȄȓ 

οǶȄ̇Ǽ ǢȋǼǑ 

 

ǢǺȄ̃ ǢȄǻɝǢǼ ǢǼȄ (Command 

Execution) : ȅǼȋǺȄȋǬǼ ȅǵȋǳɝǾ ǖԑǻȄȓȆ 

ʨȅǹ ǖǵ/ǖǷ, ǹȅǽǚǺ, ǧʅȄȋǵǽ ǶȅǼǸǱɝǵ 

ǘǱʅȄȅǳ ǢȄǩͼȋǽȄ ȭǺǘǵȋǸȄȋǮɝ ǶȄǭȄȓǑ 

 

ǖʅȄȅνȋǻȂ̀ ǽȄǘǬ ȅǷ̵ȄǼ ǢǼȄ: ǗȋǾǶȄȋǾǼ 

ǗȋǽȄǼ (ȭǻǺǵ- ȋ֨ǻɝǼ ǗȋǽȄ ǸȄ ǥȋǼǼ ǽȄǘǬ) 

ǸȄǴȄ ԌǼ ǢȋǼ ςԎǺȄʔ ȅǼȋǺȄȋǬǼ ȅȀǤϢȄǽ 

ǾǵȄʱ ǢȋǼ, ǻȄȋǱ ֖ǽ ȅǵȋǳɝǾ ǢȄǩ ǵȄ ǢȋǼǑ 
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ȀȄǴȄǼǰ ȀǺϬȄ, ǽʹǰ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ  

 

ȭǵȄ ȅǮȀȋ̘ ȅǢβ ȀȄǚ̃ ǗȋǨ (No Picture, Sound OK ) 

 

Ǟʨ LED ʨȅǹǼ ȀǸȋǧȋȓ ȀȄǴȄǼǰ ȀǺϬȄǑ 

ǽʹǰ: ʨȅǹǼ ȅ͓ǵ ǞǢǳǺ ǖ̎ǢȄǼ ǲȄȋǢ, ȅǢβ ǧʅȄȋǵȋǽǼ Ǿ  ̞ȭǾȄǵȄ ǻȄȓǑ 

Ȁ̭ȄϤ ǢȄǼǰ: ȀȄǴȄǼǰǱ ʨȅǹǼ ȭǹǱȋǼǼ LED Backlight  ȅ͖Ƕ ǵ ͊ȁȋȓ ȭǤȋǽ ǸȄ LED Driver Circuit  ȭǷǘǽ 

ǢǼȋǽ ǞǺǵ ȁȓǑ 

ǶǼȆʹȄ: ǖ̎ǢȄǼ ξȋǺ ʨȅǹǼ ȅ͓ȋǵ ǬǧɝǽȄǘȋǬǼ ǗȋǽȄ ȭǷǽȋǽ ǻȅǳ ȭǹǱȋǼ ǗǸǨȄ ǨȅǸ ȭǳǣȄ ǻȄȓ, ǱȋǸ ȅǵȅ́Ǳ ȁǠȓȄ ǻȄȓ 

ȭǻ ϤȄǢǽȄǘǬ ǵǑ͊ 

 

ʨȅǹ ǖǵ ȁȋˏ ǵȄ (Dead/No Power ) 

ǽʹǰ: ǶȄǠȓȄǼ ǢʅȄǸǽ ǽȄǤȄȋǵȄ ǲȄǢȋǽǠ ʨȅǹǼ ǘȅ̃ȋǢǬǼ ǽȄǘǬ (ǽȄǽ ǸȄȅǱ) ΎǽȋǨ ǵȄ ǞǸǔ ʨȅǹ ǖǵ ȁȋˏ ǵȄǑ 

ǢȄǼǰ: ֚ǽǱ Power Supply Board -Ǟ ȀǺϬȄǑ ȁȄǘ ȭǹȄȋ̵ȋǩǼ ǢȄǼȋǰ ȅǷǚǩ Ԛȋȑ ǻȄǠȓȄ ǸȄ ǢʅȄǶȄȅȀǬǼ ԝȋǽ 

ǻȄǠȓȄ ǞǼ ʙǴȄǵ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑ 

ȀǺȄǴȄǵ: ǶȄǠȓȄǼ ȭǸȄȋǮɝǼ ǗǚǬԚǬ ȭǹȄȋ̵ǩ (ȝV, șȚV) ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ȭǧǢ ǢǼȋǱ ȁȋǸǑ 

 

 

ȅ͓ȋǵ ǣȄȑȄ ǸȄ ǗȑȄǗȅȑ ǳȄǤ (Vertical or Horizontal Lines ) 

ǽʹǰ: ȅ͓ȋǵǼ ǠǶǼ ȭǲȋǢ ȅǵǧ Ƕǻɝ̇ ǸȄ ǞǢǶȄǾ ȭǲȋǢ ǖϢǶȄȋǾ ǞǢ ǸȄ ǞǢȄȅǴǢ ǼȅǦǵ ǸȄ ǢȄȋǽȄ ǳȄǤ ȭǳǣȄ ǻȄȓǑ 

ǢȄǼǰ: T-Con Board  ǸȄ LVDS Cable  ȅǯȋǽ ȁȋȓ ȭǤȋǽǑ 

ϣȄȋǵȋǽǼ ȭǹǱȋǼ ǲȄǢȄ COF (Chip on Film)  ǗǘȅȀ ʹȅǱʈ͚ ȁȋǽǑ 

ȅǮȀȋ̘ ϣȄȋǵȋǽ ǶȄȅǵ ӿǢȋǽ (Liquid Damage )Ǒ 

 

ȭǽȄȋǤȄ ȁʅȄǔ ǸȄ ǖȋǬȄ ȅǼ͗ȄǬɝ (Logo Hang / Auto Restart ) 

ǽʹǰ: ʨȅǹ ǧȄ֟ ǢǼȋǽǘ ȭǢȄ̩ȄȅǵǼ ȭǽȄȋǤȄ ǞȋȀ ǗǬȋǢ ǲȄȋǢ ǖǲǸȄ ǸȄǼǸȄǼ Ǹ ̎ȁȋȓ ȅǵȋǩ ȅǵȋǩ ǧȄ֟ ȁȓǑ 

ǢȄǼǰ: Ǟʨ ȀȄǴȄǼǰǱ Main Board -ǞǼ ȀǷǬǠȓʅȄǼ ǸȄ ǷȄǺɝǠȓʅȄǼ (Firmware ) ǩȅǵǱ ȀǺϬȄǑ ȭǺǘǵ ǗǘȅȀ 

ǖȅǱȅǼʱ ǤǼǺ ȁȋǽǠ ǞǺǵ ȁȋǱ ǶȄȋǼǑ 

ȀǺȄǴȄǵ: ʨȅǹǼ ǷȄǺɝǠȓʅȄǼ ǵԅǵ ǢȋǼ ̛ʅȄǾ ǢǼȋǱ ȁȓǑ 

 

ǨȅǸǼ ǼǦ ǶȅǼǸǱɝǵ ǸȄ ȭǵȋǤʨǹ ǘȋǺǩ (Solarized / Negative Picture ) 

ǽʹǰ: ǨȅǸǼ ǼǦ ǖ˺ȇǱ ȭǳǣȄȓ, ȭǻǵ Ǟ -̋ȭǼ ǢǼȄ ȭǵȋǤʨǹ ǨȅǸǑ ǺȄԑȋǿǼ ֙ǣ ǵȆǽ ǸȄ Ȁ֓ǩ ȭǳǣȄȓǑ 

ǢȄǼǰ: Ǟʨ ֚ǽǱ T-Con Board  ǸȄ Gamma IC -Ǽ ΔʨǑ ȭǺǘǵ ȭǸȄǮɝ ȭǲȋǢ ϣȄȋǵȋǽ ȅȀǤϢȄǽ ʪǢǺȋǱȄ ǵȄ ȭǤȋǽǠ 

ǞǺǵ ȁȋǱ ǶȄȋǼǑ 

 

ȅ͓ȋǵ ȀȄǳȄ ǶǳɝȄ (White Screen/No Video ) 

ǽʹǰ: ʨȅǹ ǖǵ ǢǼȋǽ ԚȋǼȄ ȅ͓ǵ ȀȄǳȄ ȁȋȓ ǲȄȋǢ, ȭǢȄȋǵȄ ǨȅǸ ȭǳǣȄ ǻȄȓ ǵȄǑ 

ǢȄǼǰ: ʨ-Ǣǵ ȭǸȄȋǮɝ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǵȄ ȭǶȐǓǨȄȋǽ ǸȄ ϣȄȋǵȋǽǼ ȅǷǚǩ ȭǢȋǬ ȭǤȋǽ Ǟʨ ǥȋǬǑ 

 

ȅ͓ǵ ȅǪǼȅǪǼ ǢǼȄ ǸȄ ǢсǶȄȋǵȄ (Screen Flickering ) 

ǽʹǰ: ȅ͓ȋǵǼ ǨȅǸ ǸȄǼǸȄǼ ǢсǶȋǨ ǖǲǸȄ ȅǵǧ ȭǲȋǢ ǚǶȋǼ ǚǭȋǨǑ 
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ǢȄǼǰ: ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǲȋǢ ȭǺǘǵ ȭǸȄȋǮɝ ȭǹȄȋ̵ǩ ʪǢǺȋǱȄ ǵȄ ȭǶȐǓǨȄȋǽ ǸȄ ϣȄȋǵȋǽǼ ȭǤǬ ȅȀǤϢȄȋǽ ȀǺϬȄ ǲȄǢȋǽ 

Ǟʨ ȁȓǑ 

 

ȀǱǢɝǱȄ: ʨ-Ǣǵ ȭǸȄȋǮɝǼ ȭǬ͗ Ƕȋȓ̀ͼȋǽȄ ӝǸ ȭǨȄǬ ȁȓǑ ǶȅǼǺȄǶ ǢǼȄǼ ȀǺȓ ȭʙȄǸ ȭǻǵ ȅͣǶ ǢȋǼ ǶȄȋǾǼ ǶȄǬɝȋȀǼ ȀȄȋǲ 

ȭǽȋǤ ǵȄ ǻȄȓ, ǖϢǲȄȓ ȭǸȄǮɝʨ ȅǧǼǱȋǼ ǵ ͊ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ 

 

 

LED ʨȅǹǼ ȅǸȅǹ̏ ͼξΖԛǰɝ ȭǹȄȋ̵ǩ 

ǞǢʨ LED ʨȅǹǼ ȀȄȅǢɝǬ ȭǸȄȋǮɝǼ ȅǸȅǹ̏ Ƕȋȓȋ̀ ȀʪǢ ȭǹȄȋ̵ǩ ȭǺȋǶ ȭǳǣȄ ȭǺǼȄǺǱ ǸȄ ʏȄǸǽςʨǔȋȓǼ ǩϢ ǖǱʅ̇ 

ͼξΖԛǰɝǑ ȅǵȋǧ ǞǢʨ ʅ͗Ȅ̃ȄǮɝ LED ʨȅǹǼ ȅǸȅǹ̏ ͼξΖԛǰɝ ȭǹȄȋ̵ǩ Ȁ̩ ȋǢɝ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄǑ 

 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǸȄǮɝ (Power Supply Board ) ȭǹȄȋ̵ǩ 

ǶȄǠȓȄǼ ȭǸȄǮɝ ǞȅȀ ȅǸԋʅִȋǢ ȅǮȅȀȋǱ οǶȄ̇Ǽ ǢȋǼ ȭǺǘǵ ȭǸȄǮɝ ǞǸǔ ϤȄǢǽȄǘȋǬǼ ǩϢ ȀǼǸǼȄȁ ǢȋǼǑ 

 

Standby Voltage ( 5V ǸȄ 3.3V): Ǟʨ ʨȅǹǼ ȀǸȋǧȋȓ ͼξΖԛǰɝ ȭǹȄȋ̵ǩǑ ʨȅǹ Ǹ ̎ǲȄǢȄ ǖǸ͛ȄȓǠ ȭǺǘǵ ȭǸȄǮɝȋǢ 

ǧȄ֟ ǢǼȄǼ ȀǔȋǢȋǱǼ ǩϢ Ǟǘ ȭǹȄȋ̵ǩ ǚǶȅ͛Ǳ ǲȄȋǢǑ 

12V DC : Ǟʨ ȀȄǴȄǼǰǱ ȭǺǘǵ ȭǸȄȋǮɝǼ ȀȄǚ̃ ǗǘȅȀ ǞǸǔ ǖϢȄϢ ȭǨȄǬ ȀȄȅǢɝǬ ǧȄǽȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

24V  DC : Ǹȑ ȀȄǘȋǩǼ ʨȅǹȋǱ ǘǵǹȄǬɝȄǼ ǸȄ ϤȄǢǽȄǘǬ ʑȄǘǹȄǼ ȭȀǢǾȋǵǼ ǩϢ Ǟǘ ȭǹȄȋ̵ǩ ϤǸϘǱ ȁȓǑ 

 

ȭǺǘǵ ȭǸȄǮɝ (Main Board ) ȭǹȄȋ̵ǩ 

ȭǺǘǵ ȭǸȄȋǮɝ ȅǸȅǹ̏ ȭǼͼȋǽǬǼ ǗǘȅȀ ǲȄȋǢ ǻȄ ȭǹȄȋ̵ǩȋǢ ǗǼǠ ǢȅǺȋȓ ȅǸȅǹ̏ ȅǧȋǶǼ ǚǶȋǻȄǤȆ ǢȋǼǑ 

1.1V - 1.8V  (Core Voltage ): Ǟʨ ʨȅǹǼ ʙǴȄǵ ʙȋȀȀǼ ǸȄ CPU ǧȄǽȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

3.3V (EEPROM/Flash IC ): ʨȅǹǼ ȭǺȋǺȄȅǼ ǗǘȅȀ ǸȄ ǸȄȋȓȄȀ (BIOS ) ȅǧǶʨ Ǟǘ ȭǹȄȋ̵ȋǩ ǧȋǽǑ 

 

5V (USB/Tuner ): ǘǚǞȀȅǸ ȭǶȄǬɝ ǞǸǔ ȅǮǾ ǽȄǘȋǵǼ ȅȀǤϢȄǽ ȅǼȅȀǹȄȋǼǼ ǩϢ Ǟǘ ȭǹȄȋ̵ǩ ʙȋȓȄǩǵ ȁȓǑ 

 

ʨ-Ǣǵ ȭǸȄǮɝ ǞǸǔ ϣȄȋǵǽ ȭǹȄȋ̵ǩ (T-Con Board/Panel ) 
 

ʨ-Ǣǵ ȭǸȄȋǮɝ ֚ ǽǱ ϣȄȋǵȋǽǼ ǨȅǸ ȮǱȅǼǼ ǩϢ ȅǢӫ ȅǸȋǾǿ ȭǹȄȋ̵ǩ ȮǱȅǼ ȁȓǑ ǞȋǢ ȅǮȅȀ-Ӷ-ȅǮȅȀ (DC-to -DC) ȭȀǢǾǵ 

ǸǽȄ ȁȓǑ 

ȭǹȄȋ̵ȋǩǼ ǵȄǺ ǗǳǾɝ ǺȄǵ (Range ) ǢȄǩ 

VCC/VIN  12V  ǸȄ 5V 
ȭǺǘǵ ȭǸȄǮɝ ȭǲȋǢ ǗȀȄ ʙǴȄǵ ǘǵԚǬ 

ȭǹȄȋ̵ǩǑ 

VDD / AVDD  

 

 

AVDD / VDA : 

Ǟʨ ϣȄȋǵȋǽǼ ǞǵȄǽǤ ȭǹȄȋ̵ǩǑ 

ǺȄǵ: ȀȄǴȄǼǰǱ 14V ȭǲȋǢ 17VǑ 

Ǟʨ ǵȄ ǲȄǢȋǽ ǨȅǸȋǱ ǼǦ ǗȀȋǸ 

ǵȄǑ 

 

15V  ȭǲȋǢ 17V 
ϣȄȋǵȋǽǼ ȭȀȄȀɝ ʑȄǘǹȄǼ ǞǸǔ ǢȄǽȄǼ 

ȀȄȅǢɝȋǬǼ ǩϢǑ 
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VGH (V-Gate High)  

 

VGH (Voltage Gate High):  

ǞȋǢ ǖȋǵǢ ȀǺȓ VON  ǸǽȄ ȁȓǑ 

ǺȄǵ: 20V ȭǲȋǢ 30VǑ ǻȅǳ Ǟǘ 

ȭǹȄȋ̵ǩ ǵȄ ǲȄȋǢ, ǱȋǸ ǨȅǸ ȭͣȄ-

ȭǺȄǾǵ ȁȋȓ ǻȄȋǸ ǸȄ ȅ͓ǵ ȀȄǳȄ ȁȋȓ 

ǲȄǢȋǸǑ 

 

20V  ȭǲȋǢ 30V 
ȅǶȋʺǽ ǖǵ ǢǼȄǼ ǩϢ (ϣȄȋǵȋǽǼ 

ȭǤǬ ȅȀǤϢȄǽ) 

VGL (V -Gate Low)  

 

 

VGL (Voltage Gate Low):  

ǞȋǢ ǖȋǵǢ ȀǺȓ VOFF  ǸǽȄ ȁȓǑ 

Ǟʨ ǞǢʨ ȭǵȋǤʨǹ (-) ȭǹȄȋ̵ǩǑ 

ǺȄǵ: -5V ȭǲȋǢ -10VǑ Ǟʨ ǵȄ 

ǲȄǢȋǽ ȅ͓ȋǵ ǣȄȑȄ ǳȄǤ ǸȄ ǨȅǸ 

ǢсǶȋǱ ǶȄȋǼǑ 

 

5V ȭǲȋǢ 15V 
ȅǶȋʺǽ ǖǷ ǢǼȄǼ ǩϢ (Ǟʨ 

ȭǵȋǤʨǹ ȭǹȄȋ̵ǩ ȁȓ) 

VCOM  

 

VCOM : 

Ǟʨ ǢǺǵ ȭǼǷȄȋǼ̑ ȭǹȄȋ̵ǩǑ 

ǺȄǵ: ȀȄǴȄǼǰǱ 5V ȭǲȋǢ 7VǑ Ǟʨ 

ǨȅǸǼ Ǣ˿Ȅ͗ ʪǢ ǼȄȋǣǑ 

5V ȭǲȋǢ 7V  

 

Ȝ. ϤȄǢǽȄǘǬ ȭǹȄȋ̵ǩ (Backlight/LED Driver)  

 

Ǟʨ ʨȅǹǼ ȅ͓ȋǵǼ ȀȄǘǩ ǞǸǔ Ǣȓʨ LED ȅ͖Ƕ ǗȋǨ ǱȄǼ ǠǶǼ ȅǵǹɝǼ ǢȋǼǑ 

ȭǹȄȋ̵ǩ ȭǼ˙: ȭǨȄǬ ʨȅǹȋǱ Ǟʨ 30V ȭǲȋǢ 60V ǞǸǔ Ǹȑ ʨȅǹȋǱ 100 V ȭǲȋǢ 200 V ǸȄ ǱȄǼ ȭǸȅǾ ȁȋǱ ǶȄȋǼǑ 

 

ȀǱǢɝǱȄ: ϤȄǢǽȄǘǬ ǢȄȋǵʮȋǼ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǺȄǶȄǼ ȀǺȓ ȀȄǸǴȄǵ ǲȄǢȋǱ ȁȋǸ, ǢȄǼǰ ǞǣȄȋǵ ǚ  ̩ȭǹȄȋ̵ǩ ǲȄȋǢǑ 

 

ȭǹȄȋ̵ǩ ȭǧǢ ǢǼȄǼ ȅǵȓǺ (Troubleshooting Tips) : 
 

¶ ʈȄǚ̃ (Ground) ʪǢ Ǣξǵ: ǺȄȅ̵ȅǺǬȄȋǼǼ ǢȄȋǽȄ ȭʙȄǸʨ ʨȅǹǼ ǸȅǮǼ ȀȄȋǲ ǸȄ ȭǺǬȄǽ ȭǧȅȀȋȀǼ ȀȄȋǲ ǴξǵǑ 

¶ ǶȄǠȓȄǼ ǖǵ Ǣξǵ: ʙǲȋǺ ͗ʅȄ̃ǸȄǘ ȭǹȄȋ̵ǩ (5V) ȭǧǢ ǢξǵǑ Ǟʨ ǵȄ ǲȄǢȋǽ ǶȄǠȓȄǼ ȭǸȄǮɝ ȭǺǼȄǺǱ ǢǼȋǱ 

ȁȋǸǑ 

¶ ǶȄǠȓȄǼ ǖǵ ǸȄǬǵ ǧȄԚǵ: ȅǼȋǺȄǬ ȅǳȋȓ ǖǵ ǢǼȄǼ ǶǼ ȭǳӝǵ 12V ǞǸǔ ϣȄȋǵǽ ȭǹȄȋ̵ǩ (VGH, VGL ) ȮǱȅǼ 

ȁȋˏ ȅǢ ǵȄǑ 

¶ ʨ-Ǣǵ ȅǷǚǩ: ǖȋǵǢ ȀǺȓ ʨ-Ǣǵ ȭǸȄȋǮɝǼ ʙȋǸǾ֙ȋǣ ǞǢʨ ȭǨȄǬ ȅǷǚǩ ǲȄȋǢ, ȭȀʨ ȭǢȋǬ ȭǤȋǽ ϣȄȋǵȋǽ 

ȭǢȄȋǵȄ ȭǹȄȋ̵ǩ ǻȄȓ ǵȄ ǞǸǔ ȅ͓ǵ ȀȄǳȄ ȁȋȓ ǲȄȋǢǑ 
 

ʨȅǹǼ Ǽǰ́ȄȋǸʹǰ: 
 

ǵǼǺ ǞǸǔ ςǢȋǵȄ ǺȄǘȋʆȄǷȄǘǸȄǼ ǢȄǶȑ ȅǳȋȓ ȅ͓ǵ ǶȅǼ͈ȄǼ ǢξǵǑ 

ǢǣȋǵȄ ȀǼȄȀȅǼ ȅ͓ȋǵ ǶȄȅǵ ǸȄ ȭǢȅǺǢʅȄǽ ȭ  ͝ǢǼȋǸǵ ǵȄǑ 



178 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ȭȀǽǷ ȭǧǢ (Self -Check) -Ȝ.ș 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́ (MCQ) ƙ ȝʨ 

șǑ LED ʨȅǹȋǱ ǗȋǽȄ ȀǼǸǼȄȁ ǢȋǼ- 

 

Ǣ) ȅ͟ǢȄǼ 

ǣ) ϤȄǢǽȄǘǬ 

Ǥ) ȅǼȋǺȄǬ 

ǥ) ǢȆϣȄǮ 
 

ȚǑ ͗ʅȄ̃ǸȄǘ ȭǹȄȋ̵ǩ ȀȄǴȄǼǰǱ ǢǱ? 

Ǣ) 220 V 

ǣ) 110 V 

Ǥ) 5V 

ǥ) 50V 
 

țǑ ȅ͓ȋǵ ǣȄȑȄ ǳȄǤ ȭǳǣȄ ȭǤȋǽ ȀȄǴȄǼǰǱ ȭǢȄǵ ȭǸȄȋǮɝ ȀǺϬȄ ȁȓ? 

Ǣ) ǶȄǠȓȄǼ ȭǸȄǮɝ 

ǣ) T-Con ȭǸȄǮɝ 

Ǥ) ȅ͟ǢȄǼ 

ǥ) ȅǼȋǺȄǬ 
 

ȜǑ USB ȭǶȄǬɝ ȀȄǴȄǼǰǱ ȭǢȄǵ ȭǹȄȋ̵ȋǩ ǢȄǩ ǢȋǼ? 

Ǣ) 3.3V 

ǣ) 5V 

Ǥ) 12V 

ǥ) 24V 
 

ȝǑ VGH ȭǹȄȋ̵ȋǩǼ ǢȄǩ ȁȋǽȄ- 

Ǣ) Ǿ̞ ֕ȅ˸ 

ǣ) ȅǶȋʺǽ ǖǵ ǢǼȄ 

Ǥ) ʨȅǹ ǧȄ֟ ǢǼȄ 

ǥ) ȅǼȋǺȄǬ ȅȀǤϢȄǽ ʈȁǰ 
 

֢Ϣ͛Ȅǵ ԛǼǰ Ǣξǵ ƙ ȝʨ 
 

ȞǑ LED ʨȅǹǼ ƚǺȅ͚͈ ƛ ȁȋǽȄ _______ ȭǸȄǮɝǑ 

ȟǑ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǸȄǮɝ AC ȭǹȄȋ̵ǩȋǢ _______ ȭǹȄȋ̵ȋǩ οǶȄ̇Ǽ ǢȋǼǑ 

ȠǑ VGL ǞǢʨ _______ ȭǹȄȋ̵ǩǑ 

ȡǑ ȭǺǘǵ ȭǸȄǮɝ ȭǲȋǢ T-Con ȭǸȄȋǮɝ ǮȄǬȄ ǻȄȓ _______ ȭǢǸȋǽǼ ǺȄϡȋǺǑ 

șȘǑ Ǿ̞ȋǢ ǘȋǽǢȅʏǢʅȄǽ ȅȀǤϢȄǽ ȭǲȋǢ Ǿȋ̞ οǶȄ̇Ǽ ǢȋǼ _______Ǒ 
 

ǖȅǱ Ȁǔȅʹ̔ ʙ̈́-ȝʨ 
 

șșǑ LED Driver -ǞǼ ǢȄǩ ǢȆ? 

șȚǑ T-Con ȭǸȄȋǮɝǼ ԛǰɝοǶ ȅǽӝǵǑ 

șțǑ ʨȅǹȋǱ Ǿ̞ ǗȋǨ ȅǢβ ǨȅǸ ȭǵǘ ƙ Ȁ̭ȄϤ ǞǢʨ ǢȄǼǰ ȅǽӝǵǑ 

șȜǑ VCOM ȭǹȄȋ̵ȋǩǼ ǢȄǩ ǢȆ? 

șȝǑ ʨȅǹ ǖǵ ǵȄ ȁȋǽ ʙǲȋǺ ȭǢȄǵ ȭǸȄǮɝ ǶǼȆ́Ȅ ǢǼȋǱ ȁȓ? 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȝ.ș 

ǸϗȅǵǸɝȄǧǵȆ ʙ ̈́(MCQ ) 

 

șǑ ǣ) ϤȄǢǽȄǘǬ 

ȚǑ Ǥ) 5V 

țǑ ǣ) T-Con ȭǸȄǮɝ 

ȜǑ ǣ) 5V 

ȝǑ ǣ) ȅǶȋʺǽ ǖǵ ǢǼȄ 

 

 ֢Ϣ͛Ȅǵ ԛǼǰ 

 

ȞǑ ȭǺǘǵ ȭǸȄǮɝ 

ȟǑ DC  

ȠǑ ȭǵȋǤʨǹ 

ȡǑ LVDS  

șȘǑ ȅ͟ǢȄǼ 

 

ǖȅǱ Ȁǔȅʹ̔ ʙ ̈́

șșǑ ϤȄǢǽȄǘǬ LED -ȭǢ ȅǵȅǳɝ͊ ȭǹȄȋ̵ǩ Ǡ ǢȄȋǼ̀ ȀǼǸǼȄȁ ǢǼȄǑ 

șȚǑ Timing Controller Board Ǒ 

șțǑ ϤȄǢǽȄǘǬ ǵǑ͊ 

șȜǑ ǨȅǸǼ Ǣ˿Ȅ͗ ʪǢ ǼȄǣȄǑ 

șȝǑ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǸȄǮɝǑ 

 

ǩǸ ȅǾǬ (Task -Sheet) - Ȝ.ș.ș: ǞǽǘȅǮ ʨȅǹǼ ȅǸȅǹ̏ ǶȄǬɝȀ ȀǵȄɦǢǼǰǑ  

ȅǵȋǳɝǾȄǸǽȆ (Instructions ): 

ü ȅǵȋǳɝǾȄǸǽȆ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ ǶǮȂȇǵ ǞǸǔ ֓ӱǵǑ  

ü Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮǺǵȋ͖Ǿǵʨ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ǳʹǱȄǺȄȋǵǼ ȀǢǽ ǸȄ ȅǢӫ ǘǚȅǵȋǬǼ ǚǶǼ ȅǹȅ˭ 

ǢȋǼ ǢǼȄ ȁȋȓȋǨǑ 

ü ϤǸȁȄǼ ǢǼȄǼ ǩϢ ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁȋǱ ǗǶȅǵ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ǶȄȋǸǵǑ 

 

ǢȄȋǩǼ ǴȄǶ (Work Steps ): 

 

1. ȭʏǘǵȄȋǼǼ   ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧ֟ǵǑ 

2. ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ ϤǸȁȄǼ ǢξǵǑ 

3. ʙȋȓȄǩǵȆȓ ӶǽȀ ǘʹǘǶȋǺ̀ Ǡ ϥȄȋǬȅǼȓȄǽ Ȁǔʈȁ ǢξǵǑ 

4. ǶȄǬɝȀ ͼȋǽȄ ȅǧȅͥǱ Ǣξǵ ǞǸǔ ǵȄǺ ͼȋǽȄ ǣȄǱȄȓ ȅǽӝǵǑ 

5. ȅǹǱȋǼǼ ǶȄǬɝȀ ͼȋǽȄ ȅǧȅ̏ȅȁǱ Ǣξǵ ǞǸǔ ǱȄǼǶǼ ǶȄǬɝȀ ȅǷʨǔ ǢȋǼ ʨȅǹʨ ԚǵǼȄȓ ǖǵ ǢξǵǑ  

6. ǶȄǠȓȄǼ ȀǔȋǻȄǤ ȅǳȋȓ ǸȄρʨ ǶǼȆʹȄ ǢξǵǑ 

7. ǢȄǩ ȭǾȋǿ ȭʏǘǵȄǼȋǢ ǖǸȅȁǱ ǢξǵǑ 

8. ȅǵȓǺȄԑǻȄȓȆ ǩǸʨ ǩǺȄ ȅǳǵǑ 

9. ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ Ǣξǵ Ǡ ӶǽȀ ǻǲȄ͛Ȅȋǵ ǩǺȄ ȅǳǵǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)  

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ 

 

șǑ ̘Ȅȅ͗Ǣ ǸȄ ǼȄǸȄȋǼǼ ӮǱȄ ǸȄ ϬȄȋ̃ǽ (ș ȭǩȄȑȄ) 

ȚǑ ȁʅȄ̃ ˁȄ̑ (ș ȭǩȄȑȄ) 

țǑ ǺȄ͔ (șʨ) 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ Ǡ ǘʹǘǶȋǺ̀ 

 

șǑ ͗ȄǼ ы ʑȄǘǹȄǼ 

ȚǑ ̛ȄǬ ы ʑȄǘǹȄǼ 

țǑ ǺȄȅ̵ ȅǺǬȄǼ 

ȜǑ ǞǽǘȅǮ ʨȅǹǼ ϤȄǢ ǽȄǘǬ ȭǬ͗Ǽ  

ȝǑ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽ 

 

ș. ǞǽǘȅǮ ʨȅǹǼ ș ʨǑ 

 

ǞǽǘȅǮ ʨȅǹǼ ȅǸȅǹ̏ ǶȄǬɝȀ ȀǵȄʱ Ǣξǵ  
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ȀǱǢɝǱȄ 

 

ü ȭǹǩȄ ȁȄȋǱ ȭǢȄǵ ǶȄǬɝȀ ǴǼȄ ǻȄȋǸ ǵȄ Ǒ  

ü ȀȄȅǢɝǬ ȭǸȄǮɝ ǖǸϩǘ ȭǢȄǵ ǶȅǼ͔ȄǼ Ǡ ςǢȋǵȄ ǘ̑ȇȋǽǬȋǼǼ ǚǶǼ ǼȄǣȋǱ ȁȋǸǑ  

ü ǶȄǬɝȀ ȀǔȋǻȄǤ ǢǼȋǱ ȅǤȋȓ ȭǢȄǵȅǢӫ ȭǻǵ ȁȄǱ ȭǲȋǢ ǵȄ Ƕȋȑ ǸȄ ǵȄ ǹȄȋˈ ȭȀȅǳȋǢ ȭǣȓȄǽ ǼȄǣȋǱ ȁȋǸǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) : Ȝ.Ț ǺȄǘȋʆȄǠȋȓǹ Ǡȋǹǵ 
 

ȅǾǣǵǷǽ-Ȝ.Ț: ǺȄǘȋʆȄǠȋȓǹ ǠȋǹȋǵǼ ʙȅǱʨ ǶȄǬɝȋȀǼ ǢȄǩ, ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ǾǵȄʱ Ǡ ȭǺǼȄǺǱ ǢǼȋǱ ǶȄǼȋǸǵǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

ǺȄǘȋʆȄǠȋȓǹ ǠȋǹȋǵǼ ǞǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ 

ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ  

 

ǺȄǘȋʆȄǠȋȓǹ ǠȋǹȋǵǼ ǞǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ  

Ǟʨ ǞǢʨ ǘȋǽǢʏȅǵǢ ǻ ̆ǻȄ ǖȅǱ ǚ  ̩ǱȅȑִȋǧȐνǢȆȓ ȅʚȋǢȄȋȓȅ̑ (Ț.Ȝȝ ȅǤǤȄȁȄǬɝǩ ǺȄǘȋʆȄǠȋȓǹ) ϤǸȁȄǼ ǢȋǼ ӝǸ 

ΚǱ ǣȄǸȄǼ ǤǼǺ ǸȄ ǼȄ̏Ȅ ǢȋǼǑ Ǟǘ ǱǼ̍ ǣȄǸȄȋǼǼ ȭǹǱȋǼ ǲȄǢȄ ǶȄȅǵǼ ǖԂͼȋǽȄȋǢ ӝǸ ΚǱ Ǣȅ̩Ǳ ǢȋǼ, Ƿȋǽ ǥǿɝȋǰǼ 

ǺȄϡȋǺ ǱȄǶ ǚִǶ̏ ȁȓ ǞǸǔ ǣȄǸȄǼ ȭǹǱǼ ȭǲȋǢ ǤǼǺ ȁȓǑ 

 

 
 

ǺȄǘȋʆȄ Ǡȋȓǹ Ǡȋǹǵ  

 

ʙȅǱʨ ʙǴȄǵ ǖǔǾ ȅǵȋǧ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

ʆǺ ǶȄǬɝȋȀǼ ǵȄǺ ǢȄǩ ǨȅǸ 

ș 

ȁȄǘ ȭǹȄȋ̵ǩ 

ǢʅȄǶȄȅȀǬǼ 

High Voltage 

Capacitor  

ǺȄǘȋʆȄǠȋǻȂǹ ǠȋǹȋǵǼ ȁȄǘ ȭǹȄȋ̵ǩ 

ǢʅȄǶȄȅȀǬǼ ֚ǽǱ ʏȄ̑ǷǼǺȄǼ ȭǲȋǢ ǗȀȄ 

ǞȅȀ (AC) ȭǹȄȋ̵ǩȋǢ ǮȄȋǻȂȄȋǮǼ ȀȁȄȓǱȄȓ 

ȅΜͼǰ Ǡ ȅǮȅȀ (DC)-ȭǱ οǶȄ̇Ǽ ǢȋǼ 

ϥȄǤȋǵʏȋǵ ǶȄǭȄȓ ǞǸǔ ȭǹȄȋ̵ǩ ͢ȇǲ (ȅ͛Ǽ) 

ǼȄȋǣ [ț, Ƞ]Ǒ Ǟʨ Ǿȅʱ Ȁ˗ȓ ǢȋǼ 

ϥȄǤȋǵʏǵȋǢ ǢȄǻɝǢǼǹȄȋǸ ǺȄǘȋʆȄǠȋǻȂǹ 

ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ ǨȄǮȂȄ ǣȄǸȄǼ 

ǤǼǺ ǸȄ ǼȄ̏Ȅ Ȁ̭Ǹ ȁȋǱȄ ǵȄǑ 
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Ț 

ǢʅȄȅǹʨ ǺȄǤȋǵʏǵ 

Cavity 

Magnetron  

 

Ǟʨ ǠȋǹȋǵǼ ϘִȅǶ˦Ǒ Ǟʨ ȅǸԋʅִ ǾȅʱȋǢ 

ǚ -̩ȅʚȋǢȄȋǻȂȅ̑Ǽ ǺȄǘȋʆȄǠȋǻȂȋǹ οǶȄ̇Ǽ 

ǢȋǼ, ǻȄ ǣȄǸȄǼ ǤǼǺ ǢȋǼǑ 

 

ț 
Ǣȋ˿Ȅǽ ϣȄȋǵǽ 

Control panel  

Ǣȋ˿Ȅǽ ϣȄȋǵǽ ϤǸȁȄǼǢȄǼȆȋǢ ǼȄ̏ȄǼ ȀǺȓ 

ȅǵǴɝȄǼǰ, ǶȄǠȓȄǼ ȭǽȋǹǽ ǖʅȄǮǩȄ͗, 

ȅǮʚȅ͗ǔ, ǞǸǔ ȅǸȅǹ̏ ȭǺȄǮ (ȭǸȅǢǔ, ȅʈȅǽǔ, 

ȅǼȅȁǬ) ȭȀǬ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ Ǒ 

ȭǸȄǱȄǺ ǸȄ ǮȄȓȄȋǽǼ ǺȄϡȋǺ Ǟʨ ǠȋǹȋǵǼ 

ǢȄǻɝǢȄȅǼǱȄ Ȁȁǩ Ǡ ȅ֧ǵȅǳɝ͊ ǢȋǼ ȭǱȄȋǽǑ 

 

Ȝ 

ȁȄǘ ȭǹȄȋ̵ǩ ǮȄȋǻȂȄǮ 

High Voltage 

Diode  

 

ʏȄ̑ǷǼǺȄǼ ȭǲȋǢ ǗȀȄ ǚ  ̩ȭǹȄȋ̵ȋǩǼ 

ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀ (AC) ȭǢ ǮȄǘȋǼʮ 

ǢȄȋǼȋ̀ (DC) οǶȄ̇Ǽ ǢǼȄ ǞǸǔ ȭǹȄȋ̵ǩ 

ȅΜͼǰ ǢǼȋǱ ȀȄȁȄϦ ǢǼȄǑ Ǟʨ ǢʅȄǶȄȅȀǬȋǼǼ 

ȀȄȋǲ ȅǺȋǽ ϥȄǤȋǵʏǵȋǢ ȀʪǢ DC ǶȄǠȓȄǼ 

ȀǼǸǼȄȁ ǢȋǼ ǺȄǘȋʆȄǠȋǻȂǹ ȮǱȅǼ Ǡ ǣȄǸȄǼ 

ǤǼǺ ȅǵȅ́Ǳ ǢȋǼ  

 

ȝ 
ǢȄʨɝ͗ ȅǷǚǩ 

Cartist Fuse  

șǑ Ǟʨ ǖȅǱȅǼʱ ȅǸԋʅִ ʙǸȄȁ, ǾǬɝ ȀȄȅǢɝǬ ǸȄ 

Δʨԛǰɝ ǳǼǩȄǼ ֧ǘǧǩȅǵǱ ȀǺϬȄȓ ȀȄȅǢɝǬ 

ȭǹȋǦ ȅǳȋȓ ǠȋǹǵȋǢ Ԛȋȑ ǻȄǠȓȄ Ǡ ǖȅʿǢȄ˦ 

ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

ȚǑ Ǟʨ ȅǸԋʅִ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢȋǼ ʙǴȄǵ 

ǻ̆ȄǔǾͼȋǽȄȋǢ ǸсǧȄȓ Ǒ 
 

Ȟ 

ϥȄǤȋǵʏǵ ʨǚǸ 

Magneton Tube  

 

ȮǸԋʅȅǱǢ ǾȅʱȋǢ ǚ -̩Ǣ̩ȄȋˆǼ 

ǺȄǘȋʆȄǠȋǻȂǹ ǾȅʱȋǱ (ǱǼȋˈ) οǶȄ̇Ǽ ǢȋǼ 

Ǒ Ǟʨ ǞǢʨ ǾȅʱǾȄǽȆ ǹʅȄʹȓȄǺ ʨǚǸ ǻȄ 

ӨνǢ Ǡ ǘȋǽǢʏǵ ϤǸȁȄǼ ǢȋǼ ǱǼˈ ȮǱȅǼ 

ǢȋǼ, ǻȄ ǣȄǸȄȋǼǼ ǩȋǽǼ ǖԂȋǱ Ǣ̩ǵ ֩ȅ͊ 

ǢȋǼ ǱȄǶ ǚִǶ̏ ǢȋǼ ǞǸǔ ΚǱ ǼȄ̏Ȅ ǸȄ 

ǣȄǸȄǼ ǤǼǺ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ 
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ȟ 
ǬȄǵɝ ȭǬȅǸǽ 

Turn table  

Ǟʨ ǞǢʨ ȭǥȄǼȄȋǵȄ ǢсȋǧǼ ȭ̘Ǭ ǻȄ ǣȄǸȄǼȋǢ 

ȀǺȄǵǹȄȋǸ ȀǸȅǳǢ ȭǲȋǢ ǤǼǺ ȁȋǱ ȀȄȁȄϦ 

ǢȋǼ 

 

Ƞ 

ȅȀǵȋʆȄǵȄȀ ȭǺȄǬǼ  

Synchronous 

Motor  

 

ǠȋǹȋǵǼ ȭǹǱȋǼǼ ǬȄǵɝȋǬǸǽ ǸȄ ǢсȋǧǼ 

ȭ̘ǬʨȋǢ ǴȆǼǤȅǱȋǱ Ǡ ȀǺǹȄȋǸ ȭǥȄǼȄȋǵȄ, 

ǻȄȋǱ ǣȄǸȄǼ ȀǸȅǳȋǢ ȀǺȄǵǹȄȋǸ ǱȄǶ ǶȄȓ 

ǞǸǔ ֧ǿǺǹȄȋǸ ǼȄ̏Ȅ ȁȓ Ǒ Ǟʨ ȅǤȓȄǼ 

ȭǺǢȄȅǵǩȋǺǼ ȀȄȁȄȋϦ ǢǺ ǾȅʱȋǱǠ ǹȄȋǽȄ 

ǬǢɝ ȮǱȅǼ ǢȋǼ ȭ̘Ǭ ȭǥȄǼȄȓǑ 

 

ȡ 

ȁȄǘ ȭǹȄȋ̵ǩ 

ʏȄ̑ǷǼǺȄǼ H.V 

Transformer  

ȀȄǴȄǼǰ ǞȅȀ ȭǹȄȋ̵ǩȋǢ (șșȘ/ȚȚȘ ȭǹȄ̵) 

ǢȋǻȂǢ ȁȄǩȄǼ ȭǹȄȋ̵ (ȀȄǴȄǼǰǱ ȚȘȘȘ+ 

ȭǹȄ̵) ǚ̏ȆǱ ǢȋǼ Ǒ Ǟʨ ֚ǽǱ ϥȄǤȋǵʨǢ 

ȅǽȋǢǩ ʏȄ̑ǷǼǺȄǼ ȅȁȋȀȋǸǠ ǢȄǩ ǢȋǼǑ 

 

 

șȘ 
Ǡȋȓǹ ǤȄǘǮ Wave 

guide  

ϥȄǤȋǵʏǵ ȭǲȋǢ ǚִǶ̏ ǺȄǘȋʆȄǠȋǻȂǹ 

ͼȋǽȄȋǢ ǼȄ̏ȄǼ ǤϙǼ ǸȄ ȭǧνȄȋǼ ȭǶȐǓȋǨ ȭǳȓ 
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șș 
ǲȄǺɝȄǽ ȅǷǚȀ 

Thermal Fuse  

Ǡȋǹǵ ǖϖȄǹȄȅǸǢ ǤǼǺ ȁȋǽ ǸȄ ȭǢȄȋǵȄ ǢȄǼȋǰ 

ǱȄǶǺȄʔȄ ȀȆǺȄ ǨȄȅǮȂȋǻȂ ȭǤȋǽ, Ǟʨ ȅǸԋʅִ 

ȀǔȋǻȄǤ ȅǸȅˏ̏ (blown ) ǢȋǼ Ǘͼǵ ǽȄǤȄ ǸȄ 

Ǹȑ ʹȅǱ ȭǼȄǴ ǢȋǼ Ǒ Ǟʨ ǞǢǸȄǼ ǵ ͊ȁȋǽ 

ǶȅǼǸǱɝǵ ǢǼȋǱ ȁȓǑ 

 

șȚ 

ȭǮȄǼ ǽǢ ֧ǘǧ (ȅǽȅǺǬ 

֧ǘǧ) 

Door Lock 

Switch (Limit 

Switch)  

ȭǮȄǼ Ǡ ȭȀǷʨ ֧ǘǧ (Door & Safety 

Switches) : ǳǼǩȄ ǣȄǸȄǼ ȭǳǣȄǼ ֧ ȅǸǴȄ ȭǳȓ 

ǞǸǔ ȭȀǷʨ ֧ǘǧ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǳǼǩȄ Ǹ ̎

ǵȄ ǲȄǢȋǽ Ǡȋǹǵ ǧȄ֟ ȁȋǸ ǵȄ 

 

șț 
ʹȅǽǔ ǷʅȄǵ (Cooling 

Fan):  

ǠȋǹȋǵǼ ǖǹʅ̇ǼȆǰ ǻ̆ȄǔǾͼȋǽȄȋǢ ǖȅǱȅǼʱ 

ǤǼǺ ȁǠȓȄ ȭǲȋǢ ǼʹȄ ǢȋǼ ǞǸǔ ǸȄǱȄȀ 

ǧǽȄǧǽ ϖȄǹȄȅǸǢ ǼȄȋǣ 

 

șȜ 
ʹȅǢǔ ǢʅȄȅǹʨ/ǤϙǼ 

(Cooking Cavity):  

Ǟʨ ȭǹǱȋǼǼ ǴȄǱǸ ȭǧνȄǼ ȭǻǣȄȋǵ ǣȄǸȄǼ ǼȄǣȄ 

ȁȓǑ ǴȄǱǸ ȭǳȓȄǽͼȋǽȄ ǺȄǘȋʆȄǠȋǻȂǹ 

ʙȅǱǷȅǽǱ ǢȋǼ ǣȄǸȄǼ ΚǱ ǤǼǺ ǢȋǼ 
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ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ 

 

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș 
ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹǵ ǧȄ֟ ȁȋˏ 

ǵȄ 

ȅǸԋʅִ ȀǔȋǻȄǤ ȭǵǘ, ǶȄǠȓȄǼ ǢǮɝ 

ǸȄ ̘ȄǤ ǵ,͊ ȭǮȄǼ ֧ǘǧ ǣȄǼȄǶ, 

ȅǷǚǩ ԚȋǮȂ ȭǤȋǨǑ 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǧǢ Ǣξǵ, ǢǮɝ Ǡ ̘ȄǤ 

ǶǼȆʹȄ Ǣξǵ, ȭǮȄǼ ֧ǘǧ Ǡ ȅǷǚǩ 

ǶȅǼǸǱɝǵ ǢξǵǑ 

Ț 
Ǡȋǹǵ ǧȄ֟ ȁȓ ȅǢβ ǤǼǺ ǢȋǼ 

ǵȄ 

ϥȄǤȋǵʏǵ ǵ,͊ ȁȄǘ ȭǹȄȋ̵ǩ 

ǮȄȋǻȂȄǮ/ǢʅȄǶȄȅȀǬǼ ȀǺϬȄ, 

ʏȄ̑ǷǼǺȄǼ ǵǑ͊ 

ϥȄǤȋǵʏǵ, ǮȄȋǻȂȄǮ Ǡ ǢʅȄǶȄȅȀǬǼ 

ǶǼȆʹȄ ǢȋǼ ʙȋǻȂȄǩȋǵ ǶȅǼǸǱɝǵ 

ǢξǵǑ 

ț ǣȄǸȄǼ ʪǢǹȄȋǸ ǤǼǺ ȁȓ ǵȄ 

ǶȄǠȓȄǼ ȭǽȋǹǽ ǢǺ, ǬȄǵɝȋǬȅǸǽ 

ӢǼȋǨ ǵȄ, ǣȄǸȄǼ ȀʪǢǹȄȋǸ ǼȄǣȄ 

ȁȓȅǵǑ 

ȀʪǢ ǶȄǠȓȄǼ ȭȀǬ Ǣξǵ, ǬȄǵɝȋǬȅǸǽ 

ȭǺȄǬǼ ȭǧǢ Ǣξǵ, ǣȄǸȄǼ ǺȄǪǣȄȋǵ 

ǼȄӝǵǑ 

Ȝ 
ȅǹǱȋǼ ͟ȄǢɝ ǸȄ ǗͼȋǵǼ ǺȋǱȄ 

ȭǳǣȄ ǻȄȓ 

ǴȄǱǸ ǶȄʔ ϤǸȁȄǼ, ǖʅȄ֟ȅǺȅǵȓȄǺ 

ǷȋǻȂǽ, ǠȋǻȂǹǤȄǘǮ ǢǹȄǼ ǵǑ͊ 

ǴȄǱǸ ǶȄʔ ϤǸȁȄǼ Ǹ ̎Ǣξǵ, Ǡȋǹǵ 

ǶȅǼ͈ȄǼ Ǣξǵ, ǠȋǻȂǹǤȄǘǮ ǢǹȄǼ 

ǶȅǼǸǱɝǵ ǢξǵǑ 

ȝ 
ǳǼǩȄ Ǹ ̎ǢǼȋǽǠ ǢȄǩ ǢȋǼ 

ǵȄ 

ȭǮȄǼ ǽǢ ֧ǘǧ ǵ,͊ ǳǼǩȄ 

ʪǢǺȋǱȄ ȅǷǬ ǵȓǑ 

ȭǮȄǼ ֧ǘǧ Ǡ ȅȁ˙ ǶǼȆʹȄ ǢȋǼ ʪǢ 

ǢξǵǑ 

Ȟ ǖȅǱȅǼʱ Ǿ  ̞ȁȓ 
ǷʅȄǵ ȭǺȄǬǼ ǵ,͊ ǬȄǵɝȋǬȅǸǽ ȭǺȄǬǼ 

ȀǺϬȄ, ȅǯǽȄ ӋǑ 

ǷʅȄǵ Ǡ ȭǺȄǬǼ ȭǧǢ Ǣξǵ, ȅǯǽȄ ǶȄǬɝȀ 

ǬȄǘǬ ǢξǵǑ 

ȟ ȅǵȋǩ ȅǵȋǩ Ǹ ̎ȁȋǻȂ ǻȄȓ 
ǖȅǱȅǼʱ ǱȄǶ, ȭǹȅ̀ȋǽǾǵ Ǹ,̎ 

ǲȄǺɝȄǽ ֧ǘǧ ȀȅʆȓǑ 

ǸȄǱȄȀ ǧǽȄǧȋǽǼ ϤǸ͛Ȅ Ǣξǵ, ǷʅȄǵ 

ȭǧǢ Ǣξǵ, ǭȄ̃Ȅ ȁȋǽ ǗǸȄǼ ǧȄǽȄǵǑ 

Ƞ ȅǮȀȋ̘ ǢȄǩ ǢǼȋǨ ǵȄ 
ȅǮȀȋ̘ ȭǸȄǮɝ ǵ,͊ PCB ȀǺϬȄ, 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ΔʨǑ 

ȅǮȀȋ̘ Ǡ PCB ȭǧǢ Ǣξǵ, ʙȋǻȂȄǩȋǵ 

ǶȅǼǸǱɝǵ ǢξǵǑ 

 

ȀǱǢɝǱȄ 

 

ȅǸǿȓ ȅǵȋǳɝǾǵȄ 

ȁȄǘ ȭǹȄȋ̵ǩ 

ǢʅȄǶȄȅȀǬǼ 

ȀȄȅǹɝȋȀǼ ǗȋǤ ǖǸϩǘ ȅǮȀǧȄǩɝ ǢǼȋǱ ȁȋǸǑ 

ȀȄȅǹɝȅȀǔ ʙȅǾʹǰ ǨȄȑȄ ӝǽȋǸǵ ǵȄǑ 

ǶȄǠȓȄǼ ǢȄȋǩǼ ǗȋǤ ̘ȄǤ ӝȋǽ ȅǵǵ 

ǶȄʔ ςԎǺȄʔ ǺȄǘȋʆȄǠȋȓǹ-ȭȀǷ (Ǣсǧ ǸȄ ȅȀǼȄȅǺǢ) ǶȄʔ ϤǸȁȄǼ ǢξǵǑ 

ǬȄǘǺȄǼ ǞǸǔ ǶȄǠȓȄǼ ǣȄǸȄȋǼǼ ǴǼǵ ǖԑǻȄȓȆ ǬȄǘǺȄǼ ǞǸǔ ǶȄǠȓȄǼ ȭǽȋǹǽ ȭȀǬ ǢξǵǑ 

ϤǸȁȄȋǼǼ ǶǼ ʙȅǱǸȄǼ ϤǸȁȄȋǼǼ ǶǼ ȭǹǱȋǼǼ ȭǳȓȄǽ ǶȅǼ͈ȄǼ Ǣξǵ ǻȄȋǱ ȭǱȋǽǼ ȅǨǬȄ ǩȋǺ Ǿ  ɦǵȄ 

ȁȓǑ 
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ȭȀǽǷ ȭǧǢ (Self -Check) -Ȝ.Ț 

 

ʙƙ̈́ș ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹǵ ǢȆ? 

ʙƙ̈́Ț ǺȄǘȋʆȄǠȋǻȂǹ ǠȋǹȋǵǼ ϘִȅǶ˦ ȭǢȄǵʨ ǞǸǔ ȭǢǵ? 

ʙƙ̈́ț ȁȄǘ ȭǹȄȋ̵ǩ ǢʅȄǶȄȅȀǬȋǼǼ ǢȄǩ ǢȆ? 

ʙƙ̈́Ȝ ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹȋǵ ȭǮȄǼ ǽǢ ֧ǘȋǧǼ ͼξΖ ǢȆ? 

ʙƙ̈́ȝ ǬȄǵɝȋǬȅǸȋǽǼ ǢȄǩ ǢȆ? 

ʙƙ̈́Ȟ ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹǵ ǧȄ֟ ȁȋˏ ǵȄðǞǼ ԋʨ Ȁ̭ȄϤ ǢȄǼǰ ȭǽȋǣȄǑ 

ʙƙ̈́ȟ Ǡȋǹǵ ǧȄ֟ ȁȋǽǠ ǣȄǸȄǼ ǤǼǺ ǵȄ ȁȋǽ ȭǢȄǵ ǶȄǬɝȀ ȭǸȅǾ Ȁȋ̋ȁǩǵǢ? 

ʙƙ̈́Ƞ ǺȄǘȋʆȄǠȋǻȂǹ ǠȋǹȋǵǼ ȅǹǱȋǼ ͟ȄǢɝ ȁȋǽ ʙǴȄǵ ǢȄǼǰ ǢȆ? 

ʙƙ̈́ȡ ǲȄǺɝȄǽ ȅǷǚȋǩǼ ǢȄǩ ǢȆ? 

ʙƙ̈́șȘ ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹǵ ȀȄȅǹɝȅȀǔȋǻȂǼ ȀǺȓ ԋʨ ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ ȭǽȋǣȄǑ 

 

ʙƙ̈́șș ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹȋǵ ȀȄǴȄǼǰǱ ȭǢȄǵ ȅʚȋǢȄȋǻȂȅ̑Ǽ ǱǼˈ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

A. ȝȘ ȁȄǬɝǩ 

B. ș ȅǢȋǽȄȁȄǬɝǩ 

C. Ț.Ȝȝ ȅǤǤȄȁȄǬɝǩ 

D. șȘ ȅǤǤȄȁȄǬɝǩ 

 

ʙ̈́ƙșȚǺȄǘȋʆȄǠȋǻȂǹ ǠȋǹȋǵǼ ϘִȅǶ˦ ǸǽȄ ȁȓ ȭǢȄǵ ǶȄǬɝȀȋǢ? 

A. ȁȄǘ ȭǹȄȋ̵ǩ ʏȄ̑ǷǼǺȄǼ 

B. ǢʅȄȅǹʨ ϥȄǤȋǵʏǵ 

C. ǬȄǵɝȋǬȅǸǽ 

D. Ǣȋ˿Ȅǽ ϣȄȋǵǽ 

 

ʙƙ̈́șț ȁȄǘ ȭǹȄȋ̵ǩ ǢʅȄǶȄȅȀǬȋǼǼ ʙǴȄǵ ǢȄǩ ȭǢȄǵʨ? 

A. ǣȄǸȄǼ ȭǥȄǼȄȋǵȄ 

B. ǱȄǶǺȄʔȄ ȅǵȓ̆ ǰ 

C. ȭǹȄȋ̵ǩ ȅΜͼǰ Ǡ Ǿȅʱ Ȁȓ̠ 

D. ǳǼǩȄ ǽǢ ǢǼȄ 

 

ʙƙ̈́șȜ ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹȋǵ ǴȄǱǸ ǶȄʔ ϤǸȁȄǼ ǢǼȋǽ ǢȆ ȁȋǱ ǶȄȋǼ? 

A. ΚǱ ǤǼǺ ȁȋǸ 

B. ȭǢȄȋǵȄ ȀǺϬȄ ȁȋǸ ǵȄ 

C. ͟ȄǢɝ ǸȄ ǗͼȋǵǼ ǺȋǱȄ ȭǳǣȄ ȭǻȋǱ ǶȄȋǼ 

D. ȅǸԋʅִ ȀȄʠȓ ȁȋǸ 

 

ʙƙ̈́șȝ ǲȄǺɝȄǽ ȅǷǚȋǩǼ ǢȄǩ ǢȆ? 

A. ǣȄǸȄǼ ǤǼǺ ǢǼȄ 

B. ȭǹȄȋ̵ǩ ǸȄǮȂȄȋǵȄ 

C. ǖȅǱȅǼʱ ǱȄȋǶ ȅǸԋʅִ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢǼȄ 

D. ȅǮȀȋ̘ ȅǵȓ̆ ǰ ǢǼȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȝ.Ț 

 

ʙƙ̈́ș ǚ˭Ǽ: ǺȄǘȋʆȄǠȋǻȂǹ Ǡȋǹǵ ǞǢʨ ǘȋǽǢʏȅǵǢ ǻ ̆ǻȄ Ț.Ȝȝ ȅǤǤȄȁȄǬɝǩ ǺȄǘȋʆȄǠȋǻȂǹ ϤǸȁȄǼ ǢȋǼ ǣȄǸȄȋǼǼ 

ȭǹǱȋǼǼ ǶȄȅǵǼ ǖԂȋǢ Ǣȅ̩Ǳ ǢȋǼ ǱȄǶ ǚִǶ̏ ǢȋǼ ΚǱ ǣȄǸȄǼ ǤǼǺ ǸȄ ǼȄ̏Ȅ ǢȋǼǑ 

 

ʙƙ̈́Ț ǚ˭Ǽ: ǢʅȄȅǹʨ ϥȄǤȋǵʏǵ (Cavity Magnetron ) ǠȋǹȋǵǼ ϘִȅǶ˦, ǢȄǼǰ Ǟʨ ȮǸԋʅȅǱǢ ǾȅʱȋǢ ǚ  ̩

ȅʚȋǢȄȋǻȂȅ̑Ǽ ǺȄǘȋʆȄǠȋǻȂȋǹ οǶȄ̇Ǽ ǢȋǼǑ 

 

ʙƙ̈́ț ǚ˭Ǽ: ȁȄǘ ȭǹȄȋ̵ǩ ǢʅȄǶȄȅȀǬǼ ȭǹȄȋ̵ǩ ȅΜͼǰ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, Ǿȅʱ Ȁȓ̠ ǢȋǼ ǞǸǔ ϥȄǤȋǵʏȋǵ ȅ͛Ǽ DC 

ȭǹȄȋ̵ǩ ȀǼǸǼȄȁ ǢȋǼǑ 

 

ʙƙ̈́Ȝ ǚ˭Ǽ: ȭǮȄǼ ǽǢ ֧ǘǧ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǳǼǩȄ Ǹ ̎ǵȄ ǲȄǢȋǽ Ǡȋǹǵ ǧȄ֟ ȁȋǸ ǵȄ, Ƿȋǽ ϤǸȁȄǼǢȄǼȆǼ ȅǵǼȄǶ˭Ȅ 

ȅǵȅ́Ǳ ȁȓǑ 

 

ʙƙ̈́ȝ ǚ˭Ǽ: ǬȄǵɝȋǬȅǸǽ ǣȄǸȄǼȋǢ ǴȆȋǼ ǴȆȋǼ ȭǥȄǼȄȓ, ǻȄȋǱ ǣȄǸȄǼ ȀǸȅǳǢ ȭǲȋǢ ȀǺȄǵǹȄȋǸ ǤǼǺ ȁȓǑ 

 

ʙƙ̈́Ȟ ǚ˭Ǽ: ș) ȅǸԋʅִ ȀǔȋǻȄǤ ǸȄ ǶȄǠȓȄǼ ǢǮɝ ǵ ͊Ț) ȅǷǚǩ ԚȋǮȂ ǻȄǠȓȄ ǸȄ ȭǮȄǼ ֧ǘǧ ǣȄǼȄǶ 

 

ʙƙ̈́ȟ ǚ˭Ǽ: ϥȄǤȋǵʏǵ, ȁȄǘ ȭǹȄȋ̵ǩ ǮȄȋǻȂȄǮ, ȁȄǘ ȭǹȄȋ̵ǩ ǢʅȄǶȄȅȀǬǼǑ 

 

ʙƙ̈́Ƞ ǚ˭Ǽ: ǴȄǱǸ ǶȄʔ ǸȄ ǖʅȄ֟ȅǺȅǵȓȄǺ ǷȋǻȂǽ ϤǸȁȄǼ, ǖǲǸȄ ǠȋǻȂǹǤȄǘǮ ǢǹȄǼ ǵ ͊ȁǠȓȄǑ 

 

ʙƙ̈́ȡ ǚ˭Ǽ: Ǡȋǹǵ ǖȅǱȅǼʱ ǤǼǺ ȁȋǽ ǲȄǺɝȄǽ ȅǷǚǩ ȅǸԋʅִ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢȋǼ Ǘͼǵ ǸȄ ǸǮȂ ʹȅǱ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

 

ʙƙ̈́șȘ ǚ˭Ǽ: ș) ǶȄǬɝȀ ȭǣȄǽȄǼ ǗȋǤ ǖǸϩǘ ǶȄǠȓȄǼ ȀǔȋǻȄǤ ӝǽȋǱ ȁȋǸǑ Ț) ȁȄǘ ȭǹȄȋ̵ǩ ǢʅȄǶȄȅȀǬǼ ȅǮȀǧȄǩɝ ǵȄ 

ǢȋǼ ǢȄǩ ǢǼȄ ǻȄȋǸ ǵȄǑ 

 

ʙƙ̈́șș C. Ț.Ȝȝ ȅǤǤȄȁȄǬɝǩ 

 

ʙƙ̈́B. ǢʅȄȅǹʨ ϥȄǤȋǵʏǵ 

 

ʙƙ̈́șț C. ȭǹȄȋ̵ǩ ȅΜͼǰ Ǡ Ǿȅʱ Ȁȓ̠ 

 

ʙƙ̈́șȜ C. ͟ȄǢɝ ǸȄ ǗͼȋǵǼ ǺȋǱȄ ȭǳǣȄ ȭǻȋǱ ǶȄȋǼ 

 

ʙƙ̈́șȝ C. ǖȅǱȅǼʱ ǱȄȋǶ ȅǸԋʅִ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢǼȄ 
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ǩǸ ȅǾǬ (Task -Sheet) - Ȝ.Ț: ǺȄǘȋʆȄ Ǡȋȓǹ ǠȋǹȋǵǼ ȅǸȅǹ̏ ǶȄǬɝȀ ȀǵȄɦ ǢǼ Ǡ ʙǴȄǵ ʙǴȄǵ ǶȄǬɝȀ ͼȋǽȄ ӝȋǽ 

ԚǵǼȄȓ ȀǔȋǻȄǤ ǢǼǑ 

 

ȅǵȋǳɝǾȄǸǽȆ (Instructions ): 

 

ü ȅǵȋǳɝǾȄǸǽȆ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ ǶǮȂȇǵ ǞǸǔ ֓ӱǵǑ  

ü Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮǺǵȋ͖Ǿǵʨ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ǳʹǱȄǺȄȋǵǼ ȀǢǽ ǸȄ ȅǢӫ ǘǚȅǵȋǬǼ ǚǶǼ ȅǹȅ˭ 

ǢȋǼ ǢǼȄ ȁȋȓȋǨǑ 

ü ϤǸȁȄǼ ǢǼȄǼ ǩϢ ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁȋǱ ǗǶȅǵ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ǶȄȋǸǵǑ 

 

ǢȄȋǩǼ ǴȄǶ (Work Steps ): 

 

ș. ȭʏǘǵȄȋǼǼ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧȅǽǑ 

Ț. ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ ϤǸȁȄǼ ǢȅǼǑ 

ț. ʙȋȓȄǩǵȆȓ ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ϥȄȋǬȅǼȓȄǽ Ȁǔʈȁ ǢȅǼǑ 

Ȝ. ǺȄǘȋʆȄ Ǡȋȓǹ ǠȋǹȋǵǼ ǢǹȄȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ Ӌ ͼȋǽȄ ǹȄȋǽȄǹȄȋǸ ӝȋǽ ȅǵǼȄǶǳ ͛Ȅȋǵ ǼȄӝǵǑ 

ȝ. ǢǹȄǼʨ ӝȋǽ ȅǵǼȄǶǳ ͛Ȅȋǵ ǼȄӝǵǑ 

Ȟ. ȅǵȋ̦Ǽ ǨȅǸȋǱ ǚȋ̀ȅǣǱ ǶȄǬɝȀ ͼȋǽȄ ȅǧȅͥǱ ǢǼ ǞǸǔ ǵȄǺ ͼȋǽȄ ǣȄǱȄȓ ȅǽǣǑ 

ȟ. Magnetron, Capacitor, Fuse, Turntable  Ǡ Diode ӝǽ ǞǸǔ ȅǵǼȄǶǳ ͛Ȅȋǵ ǼȄǣǑ 

Ƞ. ԚǵǼȄȓ ȅǵȅǳɝ͊ ͛Ȅȋǵ ͛ȄǶǵ ǢȋǼ ǱȄȋǼǼ ȀǔȋǻȄǤ ǳȄǠǑ 

ȡ. ǶȄǠȓȄǼ ȀǔȋǻȄǤ ȅǳȋȓ ș ǢȄǶ ǶȄȅǵ ǤǼǺ ǢǼǑ 

șȘ. ǢȄǩ ȭǾȋǿ ȭʏǘǵȄǼȋǢ ǖǸȅȁǱ ǢǼǑ 

șș. ȅǵȓǺȄԑǻȄȓȆ ǢȄǩʨ ǩǺȄ ǳȄǠǑ 

șȚ. ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǢǼ, ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ϥȄȋǬȅǼȓȄǽ ǻǲȄ͛Ȅȋǵ ǩǺȄ ǳȄǠǑ 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)  

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ 

ș. ̘ Ȅȅ͗Ǣ ǸȄ ǼȄǸȄȋǼǼ ӮǱȄ ǸȄ ϬȄȋ̃ǽ (ș ȭǩȄȑȄ) 

Ț. ȁʅȄ̃ ˁȄ̑ (ș ȭǩȄȑȄ) 

ț. ǺȄ͔ (șʨ) 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ Ǡ ǘʹǘǶȋǺ̀ 

ș. ͗ ȄǼ ы ʑȄǘǹȄǼ 

ț. ̛ ȄǬ ы ʑȄǘǹȄǼ 

Ț. ǺȄȅ̵ ȅǺǬȄǼ 

Ȝ. ǺȄǘȋʆȄ Ǡȋȓǹ Ǡȋǹǵ ȭǬ͗ ǢǼȄǼ ǩϢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽ 

ș. ǺȄǘȋʆȄ Ǡȋȓǹ Ǡȋǹǵ ș ʨǑ 

Ț. Ǡȋǹǵ ΣǷ ș ʨ ǢȄǶ Ǡ ș ǢȄǶ ǶȄȅǵǑ 
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ǺȄǘȋʆȄ Ǡȋȓǹ ǠȋǹȋǵǼ ȅǸȅǹ̏ ǶȄǬɝȀ ȀǵȄʱ Ǣξǵ  
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ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ (Safety Instructions ) 

 

ș. ȭǹǩȄ ȁȄȋǱ ȭǢȄǵ ǶȄǬɝȀ ǴǼǸ ǵȄǑ 

Ț. ǶȄǬɝȀ ӝȋǽ ǶȅǼ͔ȄǼ Ǡ ςǢȋǵȄ ǘ̑ȇȋǽǬȋǼǼ ǚǶǼ ǼȄȅǣǑ 

ț. ǶȄǬɝȀ ȀǔȋǻȄǤ ǢǼȋǱ ȅǤȋȓ ȭǢȄǵȅǢӫ ȭǻǵ ȁȄǱ ȭǲȋǢ ǵȄ Ƕȋȑ ǸȄ ǵȄ ǹȄȋˈ ȭȀȅǳȋǢ ȭǣȓȄǽ ǼȄȅǣ Ǒ 

Ȝ. ǢǹȄǼ ȭǣȄǽȄǼ ǶǼ Ǟʨ ǞǢʨ ȅǵȅǳɝ͊ ͛Ȅȋǵ ǼȄȅǣ ǞǸǔ ȭǣȓȄǽ ǼȄǣȋǱ ȁȋǸ ȭǻǵ ȭǣȄǽȄǼ ȀǺȓ Ƕȋȑ ȅǤȋȓ ȁȄȅǼȋȓ ǵȄ ǻȄǘǑ 

ȝ. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ Ǹ ̎ǖǸ͛Ȅȓ ǶȄǬɝȀ ӝǽȋǱ ȁȋǸǑ 

Ȟ. ǶȄǬɝȀ ȭǣȄǽȄǼ ǗȋǤ ǖǸϩǘ ǢʅȄǶȄȅȀǬǼ ȅǮȀǧȄǩɝ ǢȋǼ ȅǵȋǱ ȁȋǸǑ 

ȟ. ǶȄǬɝȀ ȭǣȄǽȄ ǸȄ ǽȄǤȄȋǵȄǼ ȀǺȓ ȭǻǵ ǬȄȅǺɝǵȄǽ ȭǹȋˈ ǵȄ ǻȄȓ ȭȀȅǳȋǢ ȭǣȓȄǽ ǼȄǣȋǱ ȁȋǸǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ: Ȝ.ț ǘȋǽǢȅʏǢ ǼȄǘȀ ʹǢȄǼ 

 

ȅǾǣǵǷǽ-Ȝ.ț: ǘȋǽǢȅʏǢ ǼȄǘȀ ʹǢȄǼ ǞǼ ʙȅǱʨ ǶȄǬɝȋȀǼ ǢȄǩ, ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ǾǵȄʱ Ǡ ȭǺǼȄǺǱ ǢǼȋǱ 

ǶȄǼȋǸǵǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

ȅǸǿȓ Ǹϊ (Content ): 

 

ǘȋǽǢȅʏǢ ǼȄǘȀ ʹǢȄȋǼǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ 

ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ  

 

ǘȋǽǢȅʏǢ ǼȄǘȀ ʹǢȄȋǼǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

 

ǘȋǽǢȅʏǢ ǼȄǘȀ ʹǢȄǼ ȁȋǽȄ ǞǢʨ ȮǸԋʅȅǱǢ ӡȁ͛Ȅȅǽ ǻ,̆ ǻȄ ȅǸԋʅִ ǾȅʱȋǢ ǱȄǶ ǾȅʱȋǱ οǶȄ̇Ǽ ǢȋǼ ϖȓǔȅʆȓǹȄȋǸ 

ǹȄǱ ǼȄ̏Ȅ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓ Ǒ Ǟʨ ǱȄǶǺȄʔȄ Ǡ ȀǺȓ ȅǵȓ̆ȋǰǼ ǺȄϡȋǺ ǧȄǽ ǹȄǱ ȁǠȓȄǼ ǶǼ ȅǵȋǩ ȭǲȋǢǘ "Warm " 

ȭǺȄȋǮ ǧȋǽ ǻȄȓ Ǒ Ǟʨ ȀȄǴȄǼǰǱ ǸȄȅȑ, ȭȁȄȋ͗ǽ, ǖȅǷȀ Ǡ ǢʅȄȅ̀ȋǵ ϤǸϘǱ ȁȓ Ǒ  

 

ǘȋǽǢȅʏǢ ǼȄǘȀ ʹǢȄǼ ǞǼ ǢȄȋǩǼ ǵȆȅǱ  

 

ǼȄǘȀ ʹǢȄǼ ǸȮּԋʅȅǱǢ ȅȁʨǔ ȅʙȅ̑Ƕȋǽ ǢȄǩ ǢȋǼǑ ǻǣǵ ʹǢȄǼ "Cook " ȭǺȄȋǮ ǲȄȋǢ, Ǳǣǵ ȅȁʨǔ ǞȅǽȋǺ̀ ǧȄ֟ ȁȋȓ 

ǶȄȅǵ ԝʨȋȓ ǧȄǽ ǼȄ̏Ȅ ǢȋǼǑ ǶȄȅǵ ȀҪǰɝ ȭǾȄȅǿǱ ǸȄ ǸȄ͏ ȁȋȓ ȭǤȋǽ ǱȄǶǺȄʔȄ ȁǭȄִ ȭǸȋȑ ǻȄȓ, Ǳǣǵ ǲȄȋǺɝȄ͗ʅȄǬ Ȁȅʆȓ 

ȁȋȓ ʹǢȄǼȋǢ ϖȓǔȅʆȓǹȄȋǸ "Warm " ȭǺȄȋǮ ȅǵȋȓ ǻȄȓǑ 

 

ǘȋǽǢȅʏǢ ǼȄǘȀ ʹǢȄǼ ǞǼ ʙȅǱʨ ʙǴȄǵ ǖǔǾ ȅǵȋǧ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

ʆǺ ǵȄǺ ǢȄǩ ȅǧʔ 

ș 
ǸȄȅȁʅǢ ǸȅǮ Outer 

Body  

șǑ ʹǢȄȋǼǼ ǸȄǘȋǼǼ ǢȄǭȄȋǺȄǑ 

ȚǑȀȄǴȄǼǰǱ ǴȄԅ ǸȄ ǱȄǶ ȀȁǵǾȆǽ 

̘Ȅȅ͗Ǣ ȅǳȋȓ ȮǱȅǼǑ 
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Ț 

ǘǵȄǼ ǶǬ 

Inner Pot  

 

ǧȄǽ Ǡ ǶȄȅǵ ǼȄǣȄǼ ǶȄʔǑ 

ǵǵ-ȅ͗Ǣ ȭǢȄȋǬǮ ǸȄ 

ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ȮǱȅǼǑ 

 

 

ț 

ȅȁʨǔ ȭ̘Ǭ / ȅȁʨǔ 

ǞȅǽȋǺ̀ 

Heating Plate / 

Heating Element  

șǑ ȅǸԋʅִ ȭǶȋǽ ǱȄǶ ǚִǶ̏ ǢȋǼǑ 

ȚǑ ǘǵȄǼ ǶȋǬǼ ȅǵȋǧ ǖǸ͛Ȅǵ ǢȋǼǑ 

 

 

 

Ȝ 

ȭǲȋǺɝȄȋ͗Ǭ / 

ȭǬ̩ȄȋǼǧȄǼ ȭȀ̑Ǽ 

(Thermostat / 

Temperature 

Sensor)  

 

 

ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ ǢȋǼǑ 

ǹȄǱ ǼȄ̏Ȅ ȭǾǿ ȁȋǽ ʹǢȄǼȋǢ 

"Cook " ȭǲȋǢ "Warm " ȭǺȄȋǮ 

ȭǵȓǑ 

 

 

ȝ 

Ǣȋ˿Ȅǽ ֧ǘǧ 

(ʹ Ǣ/ǠȓȄǺɝ ֧ǘǧ) 

Control Switch 

(Cook/Warm 

Switch)  

 

ǼȄ̏Ȅ ςξ Ǡ ȭǾǿ ȅǵȓ̆ǰ ǢȋǼǑ 

 

 

Ȟ 

ǘǵȅǮȋǢǬǼ ǽȄǘǬ 

(ʹ Ǣ/ǸǺɝ ǘǵȅǮȋǢǬǼ) 

Indicator Light 

(Cook/Warm 

Indicator)  

 

ʹǢȄȋǼǼ ǸǱɝǺȄǵ ǖǸ͛Ȅ ȅǵȋǳɝǾ ǢȋǼǑ 
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ȟ 
ǺȄǘȋʆȄ ֧ǘǧ 

Micro Switch  

ǺȄǘȋʆȄ ֧ǘȋǧǼ ʙǴȄǵ ǢȄǩ ȁȋǽȄ 

ǼȄ̏ȄǼ ȭǺȄǮ (Cook ) ȭǲȋǢ ǤǼǺ 

ǼȄǣȄǼ ȭǺȄȋǮ (Warm ) 

ϖǻȂǔȅʆȓǹȄȋǸ ǶȅǼǸǱɝǵ ǢǼȄ Ǒ Ǟʨ 

ǱȄǶǺȄʔȄ ǸȄ ǧȄȋǶǼ ǶȅǼǸǱɝǵ ȀǵȄʱ 

ǢȋǼ ǩǽ ǸȄ͏Ȇ֗Ǳ ȁǠȓȄǼ ǶǼ 

֧ǘǧʨ Ǹ ̎ǢȋǼ ȭǳȓ, ǻȄ ǖȅǱȅǼʱ 

ǼȄ̏Ȅ ǸȄ Ԛȋȑ ǻȄǠȓȄ ȭǼȄǴ ǢȋǼǑ 
 

Ƞ 

ǶȄǠȓȄǼ ǢǮɝ ǞǸǔ ̘ȄǤ 

Power Cord & 

Plug  

 

ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ʙǳȄǵ ǢȋǼǑ 

 

 

ȡ 
(ǯȄǢǵȄ 

Lid / Cover  

ȭǹǱȋǼǼ ǱȄǶ Ǡ ǸȄ͏ ǴȋǼ ǼȄȋǣǑ 

 

 

șȘ Magnetic Switch  

ǹȄǱ ǼȄ̏Ȅ ȁȋȓ ȭǤȋǽ ϖȓǔȅʆȓǹȄȋǸ 

'ʹ Ǣ' (Cook ) ȭǺȄǮ ȭǲȋǢ 'ǠȓȄǺɝ' 

(Warm ) ȭǺȄȋǮ ǶȅǼǸǱɝǵ ǢǼȄ 

ǞǸǔ ǖȅǱȅǼʱ ǱȄǶǺȄʔȄȓ ȅǵǼȄǶ˭Ȅ 

ȅǵȅ́Ǳ ǢǼȄǑ Ǟʨ ȅȁʨǔ ȭ̘ȋǬǼ 

ȭǢȋ̊ ǲȄȋǢ ǞǸǔ ϥȄǤȋǵʨǢ ʙǶȄʨɝ 

ϤǸȁȄǼ ǢȋǼ ʹǢȄȋǼǼ ǱȄǶǺȄʔȄ 

100ȘC ǞǼ ǚǶȋǼ ȭǤȋǽǘ ȅǸԋʅִ 

ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢȋǼ ǹȄǱ ȭǶȄȑȄ 

ȭǲȋǢ ǼʹȄ ǢǼȄǑ  
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ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

 

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș ʹǢȄǼ ǧȄ֟ ȁȋˏ ǵȄ 

ǶȄǠȓȄǼ ȭǵǘ ȀȋǢǬ Ǡ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǶǼȆʹȄ ǢǼȄ 

ǶȄǠȓȄǼ ȭǢǸǽ ǸȄ ̘ȄǤ ǵ ͊ ȭǢǸǽ ǸȄ ̘ȄǤ ǶȅǼǸǱɝǵ ǢǼȄ 

ǲȄǺɝȄǽ ȅǷǚǩ ǢȄǬȄ ǲȄǺɝȄǽ ȅǷǚǩ ȅǼȋ̘Ȁ ǢǼȄ 

Ț ǹȄǱ ǼȄ̏Ȅ ȁȋˏ ǵȄ 
ȅȁʨǔ ǞȅǽȋǺ̀ ǵ ͊ ȅȁʨǔ ǞȅǽȋǺ̀ ǶǼȆʹȄ Ǡ ǶȅǼǸǱɝǵ ǢǼȄ 

ǘǵȄǼ ǶǬ ʪǢǹȄȋǸ ǸȀȄȋǵȄ ȭǵǘ ǘǵȄǼ ǶǬ ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ 

ț 
ʹǢȄǼ ǖȋǬȄ ƝWarm ƞ Ǟ 

ǻȄȋˏ ǵȄ 
ǲȄȋǺɝȄ͗ʅȄǬ ǵ ͊ ǲȄȋǺɝȄ͗ʅȄǬ ǶȅǼǸǱɝǵ ǢǼȄ 

Ȝ ʹǢȄǼ ǖȅǱȅǼʱ ǤǼǺ ȁȋˏ 
ǲȄȋǺɝȄ͗ʅȄǬ ǢȄǩ ǢǼȋǨ ǵȄ 

ǲȄȋǺɝȄ͗ʅȄǬ ȭǧǢ Ǡ ʙȋǻȂȄǩȋǵ ǶȅǼǸǱɝǵ 

ǢǼȄ 

ȭǹǱȋǼ ǺȓǽȄ ǸȄ ǧȄǽ ǩȋǺ ǗȋǨ ʹǢȄȋǼǼ ȭǹǱǼ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢǼȄ 

ȝ 
Indicator Light 

ΎǽȋǨ ǵȄ 

ǘȅ̃ȋǢǬǼ ǽȄǘǬ ǵ ͊ ǘȅ̃ȋǢǬǼ ǽȄǘǬ ǶȅǼǸǱɝǵ ǢǼȄ 

ȀǔȋǻȄǤ ȅǯǽȄ ȀǔȋǻȄǤ ʪǢ ǢǼȄ 

 

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ (Safety Instructions ): 

șǑ ʹǢȄǼ ӝȋǽ ǢȄǩ ǢǼȄǼ ǗȋǤ ǖǸϩǘ ̘ȄǤ ӝǽȋǱ ȁȋǸǑ 

ȚǑ ȭǹǩȄ ȁȄȋǱ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

     țǑ ǣȄȅǽ ʹǢȄǼ ǧȄ֟ ǢǼȄ ǻȄȋǸ ǵȄǑ 

ȜǑ ȅǾςȋǳǼ ǵȄǤȄȋǽǼ ǸȄǘȋǼ ǼȄǣȋǱ ȁȋǸǑ 

șș 
ǲȄǺɝȄǽ ȅǷǚǩ 

Thermal Fuse  

ǖȅǱȅǼʱ ǱȄǶǺȄʔȄ ȭǲȋǢ 

ʹǢȄǼʨȋǢ ǼʹȄ ǢǼȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ 

ȅǵȅ́Ǳ ǢǼȄǑ Ǟʨ ǞǢʨ ֧ǼʹȄ 

ȅǮǹȄǘȀ ǻȄ ǞǢʨ ȅǵȅǳɝ͊ ǱȄǶǺȄʔȄȓ 

(ȀȄǴȄǼǰǱ  (185ȘC ǞǼ ǗȋǾǶȄȋǾ  

ȭǶȐǓǨȄȋǽ ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ȅǸȅˏ̏ 

ǢȋǼ ȭǳȓ Ǒ ǞǼ Ƿȋǽ ǼȄǘȀ ʹǢȄǼ 

ǖȅǱȅǼʱ ǤǼǺ (Overheat ) ȁȋȓ 

Ԛȋȑ ǻȄǠȓȄ ǸȄ Ǘͼǵ ǽȄǤȄǼ ӱǓȅǢ 

ǢȋǺǑ 

 

șȚ 

ȁȄǘ ȭǼȅǩ͗ʅȄ̑ ǢȋǻȂǽ 

High resistance 

Coil  

 

 

ȅǸԋʅִ ǾȅʱȋǢ ǱȄȋǶ οǶȄ̇ȅǼǱ ǢȋǼ 

ǧȄǽ Ǡ ǶȄȅǵ ǤǼǺ ǢȋǼ ǞǸǔ ǹȄǱ 

ǼȄ̏Ȅ ǢȋǼ Ǒ Ǟʨ ȀȄǴȄǼǰǱ ȅǵ ȭʆȄǺ 

(nichrome ) ǱȄȋǼǼ ȮǱȅǼ, ǻȄ ǚ  ̩

ʙȅǱȋǼȄǴ ֩ȅ͊ ǢȋǼ ΚǱ ǱȄǶ ǚִǶ̏ 

ǢȋǼ ǞǸǔ ǼȄ̏ȄǼ ǶǼ ȅǵȅǳɝ͊ 

ǱȄǶǺȄʔȄȓ ǣȄǸȄǼ ǤǼǺ ǼȄȋǣ Ǒ 
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ȭȀǽǷ ȭǧǢ (Self -Check) -Ȝ.ț 

 

1. ǼȄǘȀ ʹǢȄǼ ȭǢȄǵ ǾȅʱȋǢ ǱȄǶ ǾȅʱȋǱ οǶȄ̇Ǽ ǢȋǼ?  

2. ǼȄ̏Ȅ ȭǾǿ ȁǠȓȄǼ ǶǼ ʹǢȄǼ ȅǵȋǩ ȭǲȋǢ ȭǢȄǵ ȭǺȄȋǮ ǧȋǽ ǻȄȓ? 

3. ǼȄǘȀ ʹǢȄȋǼǼ ǸȄǘȋǼǼ ǸȅǮ ȀȄǴȄǼǰǱ ǢȆ ȅǳȋȓ ȮǱȅǼ ȁȓ?  

4. ǘǵȄǼ ǶǬ ǸȄ ȭǹǱȋǼǼ ǶȄʔʨ ǢȆȋȀǼ ȮǱȅǼ?  

5. ǲȄȋǺɝȄ͗ʅȄǬ-ǞǼ ʙǴȄǵ ǢȄǩ ǢȆ?  

6. ǼȄǘȀ ʹǢȄȋǼ ȅȁʨǔ ȭ̘Ǭ ȭǢȄǲȄȓ ǲȄȋǢ?  

7. ǲȄǺɝȄǽ ȅǷǚǩ ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ?  

8. ʹǢȄǼ ǧȄ֟ ǵȄ ȁǠȓȄǼ ǞǢʨ Ȁ̭ȄϤ ǢȄǼǰ ǢȆ?  

9. ʹǢȄǼ ӝȋǽ ǢȄǩ ǢǼȄǼ ǗȋǤ ʙǲǺ ǢȄǩ ǢȆ?  

10. ǣȄȅǽ ʹǢȄǼ ǧȄ֟ ǢǼȋǽ ǢȆ ȀǺϬȄ ȁȋǱ ǶȄȋǼ?  

 

ǚ˭Ǽ Ƕʔ (Answer Key ) - Ȝ.ț 

 

1. ȅǸԋʅִ ǾȅʱȋǢ Ǒ  

2. "Warm" ȭǺȄȋǮ Ǒ  

3. ǴȄԅ ǸȄ ǱȄǶ ȀȁǵǾȆǽ ̘Ȅȅ͗Ǣ Ǒ  

4. ǵǵ-ȅ͗Ǣ ȭǢȄȋǬǮ ǸȄ ǖʅȄ֟ȅǺȅǵȓȄǺ Ǒ  

5. ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ ǢǼȄ ǞǸǔ ȭǺȄǮ ǶȅǼǸǱɝǵ ǢǼȄ Ǒ  

6. ǘǵȄǼ ǶȋǬǼ ȅǵȋǧ Ǒ  

7. ǖȅǱȅǼʱ ǱȄǶ ȭǲȋǢ ǼʹȄ ǢǼȋǱ ȀȄȅǢɝǬ ȭǢȋǬ ȭǳǠȓȄǼ ǩϢ Ǒ  

8. ǶȄǠȓȄǼ ȭǢǸǽ ǵ ͊ǸȄ ǲȄǺɝȄǽ ȅǷǚǩ ǢȄǬȄ Ǒ  

9. ǶȄǠȓȄǼ ̘ȄǤ ӝȋǽ ȭǵǠȓȄ Ǒ  

10. Ǟʨ ʹǢȄȋǼǼ ʹȅǱ ǢǼȋǱ ǶȄȋǼ (ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄǼ ǶȅǼǶ̈Ȇ) 

 

ǩǸ ȅǾǬ (Task -Sheet) - Ȝ.ț: ǺȄǘȋʆȄ Ǡȋȓǹ ǠȋǹȋǵǼ ȅǸȅǹ̏ ǶȄǬɝȀ ȀǵȄɦ ǢǼ Ǡ ʙǴȄǵ ʙǴȄǵ ǶȄǬɝȀ ͼȋǽȄ ӝȋǽ 

ԚǵǼȄȓ ȀǔȋǻȄǤ ǢǼǑ 

 

ȅǵȋǳɝǾȄǸǽȆ (Instructions ): 

 

ü ȅǵȋǳɝǾȄǸǽȆ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ ǶǮȂȇǵ ǞǸǔ ֓ӱǵǑ  

ü Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮǺǵȋ͖Ǿǵʨ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ǳʹǱȄǺȄȋǵǼ ȀǢǽ ǸȄ ȅǢӫ ǘǚȅǵȋǬǼ ǚǶǼ ȅǹȅ˭ 

ǢȋǼ ǢǼȄ ȁȋȓȋǨǑ 

ü ϤǸȁȄǼ ǢǼȄǼ ǩϢ ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁȋǱ ǗǶȅǵ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ǶȄȋǸǵǑ 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ: 

 

șǑ ǺȄȅ̵ȅǺǬȄǼ (ȅȁʨǔ ǞȅǽȋǺ̀ Ǡ ȅǷǚǩ ȭǧǢ ǢǼȄǼ ǩϢ) Ǒ 

ȚǑ Ӌ-ʑȄǘǹȄǼ ȭȀǬ (ʹ ǢȄǼ ȭǣȄǽȄǼ ǩϢ) Ǒ 

țǑ ȅʴȅǵǔ ʛȄǾ ǸȄ ǢȄǶȑǑ 

ȜǑ ǵԅǵ ǲȄǺɝȄǽ ȅǷǚǩ ǸȄ ǲȄȋǺɝȄ͗ʅȄǬ (ʙȋȓȄǩǵ ȀȄȋǶȋʹ) Ǒ  
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ǢȄȋǩǼ ǴȄǶ (Work Steps ): 

 

ș. ȭʏǘǵȄȋǼǼ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧȅǽǑ 

Ț. ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ ϤǸȁȄǼ ǢȅǼǑ 

ț. ʙȋȓȄǩǵȆȓ ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ϥȄȋǬȅǼȓȄǽ Ȁǔʈȁ ǢȅǼǑ 

ȜǑ ȭǺǼȄǺǱ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ǖǔǾͼȋǽȄ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ Ǣξǵ: 

ǘǵȄǼ ǶǬ (Inner Pot ): Ǟʨ ʪǢǹȄȋǸ ǸȀȄȋǵȄ ǗȋǨ ȅǢ ǵȄ ǞǸǔ ǵǵ-ȅ͗Ǣ ȭǢȄʨǔ ʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ȭǳӝǵǑ  

ȅȁʨǔ ǞȅǽȋǺ̀ (Heating Element ): Ǟʨ ȅǸԋʅִ ȭǶȋǽ ȀʪǢ ǱȄǶ ǚִǶ̏ ǢǼȋǨ ȅǢ ǵȄ ǶǼȆʹȄ ǢξǵǑ  

ǲȄȋǺɝȄ͗ʅȄǬ (Thermostat ): Ǟʨ ǼȄ̏ȄǼ ǶǼ "Warm " ȭǺȄȋǮ ȅǵȋǱ ȀʹǺ ȅǢ ǵȄ ǻȄǧȄǘ ǢξǵǑ  

ǲȄǺɝȄǽ ȅǷǚǩ (Thermal Fuse ): ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȁ Ȁǧǽ ǼȄǣȋǨ ȅǢ ǵȄ ȭǳӝǵǑ  

 

ȀȄǴȄǼǰ ȀǺϬȄ Ǡ ȀǺȄǴȄǵ  

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș ʹǢȄǼ ǧȄ֟ ȁȋˏ ǵȄ   

Ț ǹȄǱ ǼȄ̏Ȅ ȁȋˏ ǵȄ   

ț ǖȋǬȄ "Warm " ȁȋˏ ǵȄ   

Ȝ ǖȅǱȅǼʱ ǤǼǺ ȁȋˏ   

ȝ ǘȅ̃ȋǢǬǼ ΎǽȋǨ ǵȄ   

 

ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ (Safety Instructions ) 

 

șǑ ʹǢȄǼ ӝȋǽ ǢȄǩ ǢǼȄǼ ǗȋǤ ǖǸϩǘ ȅǸԋʅִ ȀǔȋǻȄǤ ǸȄ ̘ȄǤ ӝȋǽ ȅǵȋǱ ȁȋǸǑ  

ȚǑ ȭǢȄȋǵȄǹȄȋǸǘ ȭǹǩȄ ȁȄȋǱ ʹǢȄǼ ǸȄ ǞǼ ȮǸԋʅȅǱǢ ǖǔǾ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄǑ  

țǑ ǘǵȄǼ ǶȋǬ ǧȄǽ-ǶȄȅǵ ǵȄ ȅǳȋȓ ǣȄȅǽ ʹǢȄǼ ǧȄ֟ ǢǼȄ ȀҪǰɝ ȅǵȋǿǴǑ  

ȜǑ ǢȄǩ ȭǾȋǿ ʹǢȄǼʨ ȅǾςȋǳǼ ǵȄǤȄȋǽǼ ǸȄǘȋǼ ȅǵǼȄǶǳ ͛Ȅȋǵ ǼȄӝǵǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ: Ȝ.Ȝ ǘȋǽǢȅʏǢ ȭǢǬȅǽ (Electric Kettle)  

 

ȅǾǣǵǷǽ-Ȝ.Ȝ: ǘȋǽǢȅʏǢ ȭǢǬȅǽ ǞǼ ʙȅǱʨ ǶȄǬɝȋȀǼ ǢȄǩ, ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ǾǵȄʱ Ǡ ȭǺǼȄǺǱ ǢǼȋǱ ǶȄǼȋǸǵǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

ȅǸǿȓ Ǹϊ (Content) : 

 

ǘȋǽǢȅʏǢ ȭǢǬȅǽǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ 

ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ  
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ǘȋǽǢȅʏǢ ȭǢǬȅǽǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

 

ǘȋǽǢȅʏǢ ȭǢǬȅǽ ȁȋǽȄ ǞǢʨ ȮǸԋʅȅǱǢ ӡȁ͛Ȅȅǽ ǻ,̆ ǻȄ ȅǸԋʅִ ǾȅʱȋǢ ǱȄǶ ǾȅʱȋǱ οǶȄ̇Ǽ ǢȋǼ ΚǱ ǶȄȅǵ ǤǼǺ ǸȄ 

ԝǬȄȋǵȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǸȄȅȑ, ǖȅǷȀ, ȭȁȄȋ͗ǽ Ǡ ǢʅȄȅ̀ȋǵ ǧȄ, ǢȅǷ ǸȄ ǘǵ͗ʅȄ̀ ǣȄǸȄǼ ȮǱȅǼǼ 

ǩϢ ϤǸϘǱ ȁȓǑ 

 

ǘȋǽǢȅʏǢ ȭǢǬȅǽ ǞǼ ǢȄȋǩǼ ǵȆȅǱ 

 

ǘȋǽǢȅʏǢ ȭǢǬȅǽ ȮǸԋʅȅǱǢ ȭǼȅǩ͗ʅȄȋ̑Ǽ ǵȆȅǱȋǱ ǢȄǩ ǢȋǼǑȅȁʨǔ ǞȅǽȋǺ̀ ǞǼ Ǻȋϡ ȅǳȋȓ ȅǸԋʅִ ʙǸȄȅȁǱ ȁȋǽ 

ȭǼȅǩ͗ʅȄȋ̑Ǽ ǢȄǼȋǰ ǱȄǶ ǚִǶ̏ ȁȓǑ Ǟǘ ǱȄǶ ǶȄȅǵȋǢ ǴȆȋǼ ǴȆȋǼ ǤǼǺ ǢȋǼ ǞǸǔ ȅǵȅǳɝ͊ ǱȄǶǺȄʔȄȓ ȭǶȐǓǨȄȋǽ ȭǲȋǺɝȄȋ͗ȋǬ 

ȅǸԋʅִ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢȋǼ ȭǳȓǑ 

 

ǘȋǽǢȅʏǢ ȭǢǬȅǽ ǞǼ ʙȅǱʨ ʙǴȄǵ ǖǔǾ ȅǵȋǧ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

 

ʆǺ ǵȄǺ ǢȄǩ ȅǧʔ 

ș Heating Element  

ȅǸԋʅִ ʙǸȄȅȁǱ ȁȋǽ ǱȄǶ 

ǚִǶ̏ ǢȋǼǑ 

 

 

 

Ț Body (ǶȄʔ) 

ǶȄȅǵ ǴȄǼǰ ǢȋǼ; 

ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǸȄ 

̘Ȅȅ͗Ǣ ȅǳȋȓ ȮǱȅǼǑ 

 

 

ț Lid (ǯȄǢǵȄ) 

ǶȄȅǵ ǯȄǽȄ Ǡ ȅǵǼȄǶ˭ȄǼ 

ǩϢ ϤǸϘǱǑ 

 

 

 

Ȝ Handle  
ȭǢǬȅǽ ǴǼȄǼ ǩϢ 

ϤǸϘǱǑ 
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ȝ 
Thermostat / Auto Cut 

Switch  

ǶȄȅǵ ԝȋǬ ȭǤȋǽ 

ϖȓǔȅʆȓǹȄȋǸ ȅǸԋʅִ 

ȀǔȋǻȄǤ Ǹ ̎ǢȋǼǑ 

 

Ȟ Power Cord & Plug  
ȅǸԋʅִ ȀǔȋǻȄȋǤǼ ǩϢ 

ϤǸϘǱǑ 

 

ȟ Indicator Light  

ȭǢǬȅǽ ON/OFF ǖǸ͛Ȅ 

ȅǵȋǳɝǾ ǢȋǼǑ 

 

 

 

 

ǘ̀ȄǼǵȄǽ ǮȄȓȄʈȄǺ Internal Diagram  
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ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

  

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș 
ȭǢǬȅǽ ǧȄ֟ ȁȋˏ ǵȄ 

 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǵǘ 

̘ȄǤ ǸȄ ȭǢǸǽ ǵ ͊

֧ǘǧ ǸȄ ǲȄȋǺɝȄ͗ʅȄǬ ǵ ͊

 

ȀȋǢǬ Ǡ ǶȄǠȓȄǼ ǶǼȆʹȄ ǢǼȄ 

ȭǢǸǽ Ǡ ̘ȄǤ ǶȅǼǸǱɝǵ ǢǼȄ 

ǲȄȋǺɝȄ͗ʅȄǬ ȭǧǢ/ǶȅǼǸǱɝǵ 

ǢǼȄ 

 

Ț 
ǶȄȅǵ ǤǼǺ ȁȋˏ ǵȄ 

 

ȅȁʨǔ ǞȅǽȋǺ̀ Ԛȋȑ ȭǤȋǨ 

ȅǯǽȄ ȀǔȋǻȄǤ 

 

ȅȁʨǔ ǞȅǽȋǺ̀ ǶǼȆʹȄ Ǡ 

ǶȅǼǸǱɝǵ 

ǖǹʅ̇ǼȆǰ ȀǔȋǻȄǤ ʪǢ ǢǼȄ 

ǲȄȋǺɝȄ͗ʅȄǬ ȅǼȋ̘Ȁ ǢǼȄ 

 

ț 
ȭǢǬȅǽ ǖȋǬȄ ǖǷ ȁȋˏ ǵȄ 

 

ǲȄȋǺɝȄ͗ʅȄǬ ǢȄǩ ǢǼȋǨ ǵȄ 

 
 

Ȝ 
Indicator Light ΎǽȋǨ ǵȄ 

 

ǘȅ̃ȋǢǬǼ ϨȄ ̩ǵ ͊

ȀǔȋǻȄǤ ȅǸȅˏ̏ 

 

ϨȄ ̩ǶȅǼǸǱɝǵ ǢǼȄ 

ȀǔȋǻȄǤ ʪǢ ǢǼȄ 

 

ȝ 
ǾǬɝ ȀȄȅǢɝǬ ǸȄ ǾǢ ǽȄǤȄ 

 

ǘǵ֧ȋǽǾǵ ǵ ͊

Ǘȅǲɝǔ ȭǵǘ 

 

ǱȄǼ ǶȅǼǸǱɝǵ ǢǼȄ 

ȀʪǢ Ǘȅǲɝǔ ȅǵȅ́Ǳ ǢǼȄ 

 

 

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ (Safety Instructions) : 

 

1. ȭǢǬȅǽ ӝȋǽ ǢȄǩ ǢǼȄǼ ǗȋǤ ǖǸϩǘ ̘ȄǤ ӝǽȋǱ ȁȋǸǑ 

2. ȭǹǩȄ ȁȄȋǱ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

3. ǣȄȅǽ ȭǢǬȅǽ ǧȄ֟ ǢǼȄ ǻȄȋǸ ǵȄǑ 

4. ȅǾςȋǳǼ ǵȄǤȄȋǽǼ ǸȄǘȋǼ ǼȄǣȋǱ ȁȋǸǑ 

 

ȭȀǽǷ ȭǧǢ (Self -Check) -Ȝ.Ȝ 

 

1. ǘȋǽǢȅʏǢ ȭǢǬȅǽ ȭǢȄǵ ǵȆȅǱȋǱ (Principle ) ǢȄǩ ǢȋǼ? 

2. ȭǢǬȅǽǼ ȭǢȄǵ ǖǔǾʨ ȅǸԋʅִȋǢ ǱȄȋǶ οǶȄ̇Ǽ ǢȋǼ? 

3. ǲȄȋǺɝȄ͗ʅȄǬ ǸȄ ǖȋǬȄ ǢȄǬ ֧ǘȋǧǼ ǢȄǩ ǢȆ? 

4. ȭǢǬȅǽǼ ǸȅǮ ǸȄ ǶȄʔ ȀȄǴȄǼǰǱ ǢȆ ȅǳȋȓ ȮǱȅǼ ȁȓ? 

5. ǶȄȅǵ ǤǼǺ ȁȋˏ ǵȄ-ǞǼ ǞǢʨ ʙǴȄǵ ǢȄǼǰ ǢȆ ȁȋǱ ǶȄȋǼ? 

6. ǘȅ̃ȋǢǬǼ ǽȄǘǬ ΎǽȋǨ ǵȄ ȅǢβ ǶȄȅǵ ǤǼǺ ȁȋˏ-ǞǼ ȀǺȄǴȄǵ ǢȆ? 

7. ǘȋǽǢȅʏǢ ȭǢǬȅǽ ȭǢȄǵ ȭǢȄǵ ǢȄȋǩ ϤǸϘǱ ȁȓ? 

8. ȭǢǬȅǽ ȭǲȋǢ ǘȋǽǢȅʏǢ ǾǢ ǽȄǤȋǽ ʙǲȋǺǘ ǢȆ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱ? 

9. ǘǵ֧ȋǽǾǵ ǵ ͊ȁȋǽ ǢȆ ǢǼǰȆȓ? 

10. ȭǺǼȄǺǱ ǢǼȄǼ ȀǺȓ ʙǴȄǵ ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ ǢȆ? 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȝ.Ȝ 

 

1. ǘȋǽǢȅʏǢ ȭǼȅǩ͗ʅȄȋ̑Ǽ ǵȆȅǱȋǱ ǢȄǩ ǢȋǼǑ 

2. ȅȁʨǔ ǞȅǽȋǺ̀ (Heating Element)  Ǒ 

3. ǶȄȅǵ ԝȋǬ ȭǤȋǽ ϖǻȂǔȅʆȓǹȄȋǸ ȅǸԋʅִ ȀǔȋǻȄǤ Ǹ ̎ǢǼȄǑ 

4. ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǸȄ ǱȄǶ ȀȁǵǾȆǽ ̘Ȅȅ͗ǢǑ 

5. ȅȁʨǔ ǞȅǽȋǺ̀ ԚȋǮȂ ǻȄǠȓȄ ǸȄ ȅǯǽȄ ȀǔȋǻȄǤǑ 

6. ǘȅ̃ȋǢǬǼ ϨȄ ̩ǶȅǼǸǱɝǵ ǢǼȄ ǸȄ ǞǼ ȀǔȋǻȄǤ ʪǢ ǢǼȄǑ 

7. ǶȄȅǵ ԝǬȄȋǵȄ, ǧȄ, ǢȅǷ ǸȄ ǘǵ͗ʅȄ̀ ǣȄǸȄǼ ȮǱȅǼǼ ǢȄȋǩǑ 

8. Ǘȅǲɝǔ ʪǢ ǗȋǨ ȅǢ ǵȄ ǞǸǔ ǱȄȋǼǼ ǘǵ֧ȋǽǾǵ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ 

9. ǘǵ֧ȋǽǾǵ ǵ ͊ȁǠȓȄ ǱȄǼʨ ΚǱ ǶȅǼǸǱɝǵ ǢǼȋǱ ȁȋǸǑ 

10. ǖǸϩǘ ǶȄǠȓȄǼ ̘ȄǤ ӝȋǽ ȅǸԋʅִ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢȋǼ ȅǵȋǱ ȁȋǸǑ 

 

ǩǸ ȅǾǬ (Task -Sheet) - Ȝ.Ȝ: ǘȋǽǢȅʏǢ ȭǢǬȅǽǼ ȀȄǴȄǼǰ Δʨ ǾǵȄʱǢǼǰ ǞǸǔ ȀǺȄǴȄǵ ǢǼȄǑ 

 

ȅǵȋǳɝǾȄǸǽȆ (Instructions) : 

 

ü ȅǵȋǳɝǾȄǸǽȆ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ ǶǮȂȇǵ ǞǸǔ ֓ӱǵǑ  

ü Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮǺǵȋ͖Ǿǵʨ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ǳʹǱȄǺȄȋǵǼ ȀǢǽ ǸȄ ȅǢӫ ǘǚȅǵȋǬǼ ǚǶǼ ȅǹȅ˭ 

ǢȋǼ ǢǼȄ ȁȋȓȋǨǑ 

ü ϤǸȁȄǼ ǢǼȄǼ ǩϢ ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁȋǱ ǗǶȅǵ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ǶȄȋǸǵǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ: 

 

1. ǺȄȅ̵ȅǺǬȄǼ (ȅȁʨǔ ǞȅǽȋǺ̀ Ǡ ȀǔȋǻȄǤ ǶǼȆʹȄ ǢǼȋǱ) 

2. Ӌ-ʑȄǘǹȄǼ ȭȀǬǑ 

3. ȅʴȅǵǔ ʛȄǾ ǸȄ ǢȄǶȑǑ 

4. ӝǧǼȄ ǻ̆ȄǔǾ (ʙȋȓȄǩǵ ȁȋǽ): ǵԅǵ ǲȄȋǺɝȄ͗ʅȄǬ, ȅȁʨǔ ǞȅǽȋǺ̀ ǸȄ ǶȄǠȓȄǼ ǢǮɝǑ 

 

ǢȄȋǩǼ ǴȄǶ (Work Steps):  

 

1. ȭʏǘǵȄȋǼǼ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧȅǽǑ 

2. ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ ϤǸȁȄǼ ǢȅǼǑ 

3. ʙȋȓȄǩǵȆȓ ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ϥȄȋǬȅǼȓȄǽ Ȁǔʈȁ ǢȅǼǑ 

4. ʙȄǲȅǺǢ ǶǼȆʹȄ: ʙǲȋǺ ǶȄǠȓȄǼ ǢǮɝ ǞǸǔ ̘ȄǤʨ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǶǼȆʹȄ Ǣξǵ ȭǻ ǱȄȋǱ ȅǸԋʅִ ȀǼǸǼȄȁ ʪǢ 

ǗȋǨ ȅǢ ǵȄǑ 

5. ȭǺǼȄǺǱ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ǖǔǾͼȋǽȄ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ Ǣξǵ: 
 

ȭǢǬȅǽ ȭǣȄǽȄ: ȭǢǬȅǽǼ ȅǵȋǧǼ ӋͼȋǽȄ ӝȋǽ ȀȄǸǴȄȋǵ ǞǼ ǖǹʅ̇ǼȆǰ ȀǔȋǻȄǤͼȋǽȄ ȭǳӝǵǑ 

ǞȅǽȋǺ̀ ǶǼȆʹȄ: ȅȁʨǔ ǞȅǽȋǺȋ̀Ǽ ԋǘ ʙȄȋ̇ ǺȄȅ̵ȅǺǬȄǼ ǴξǵǑ ǻȅǳ ȭǢȄȋǵȄ ȅǼȅǮǔ ǵȄ ȭǳǣȄȓ, ǱȋǸ ֓ǪȋǸǵ ǞȅǽȋǺ̀ʨ 

ǵ ͊ǞǸǔ Ǟʨ ǶȅǼǸǱɝǵ ǢǼȋǱ ȁȋǸǑ 

ǲȄȋǺɝȄ͗ʅȄǬ ǶǼȆʹȄ: ǶȄȅǵ ԝȋǬ ȭǤȋǽ ֧ǘǧ ȅǵȋǩ ȭǲȋǢ Ǹ ̎ȁȋˏ ȅǢ ǵȄ ǱȄ ȭǳӝǵǑ ǵȄ ȁȋǽ ǲȄȋǺɝȄ͗ʅȄǬ ǶȅǼǸǱɝǵ ǢξǵǑ 

ȀǔȋǻȄǤ ǶȅǼ͈ȄǼ: ǻȅǳ ȭǹǱǼ ȭǢȄȋǵȄ ǱȄǼ ȅǯǽȄ ǲȄȋǢ ǸȄ ǺȓǽȄ ǩȋǺ ǲȄȋǢ, ǱȋǸ ǱȄ ǶȅǼ͈ȄǼ ǢȋǼ ǾʱǹȄȋǸ ǽȄȅǤȋȓ ȅǳǵǑ 
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ʙȄ̔ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ ͼȋǽȄ ȅǽӝǵ  

 

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș 
ǧȄ֟ ȁȋˏ ǵȄ 

 

 
 

Ț 
ǶȄȅǵ ǤǼǺ ȁȋˏ ǵȄ 

 

 
 

ț 
ǖȋǬȄ ǖǷ ȁȋˏ ǵȄ 

 

 
 

Ȝ 
ǾǢ ǽȄǤȋǨ 

 

 
 

 

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ (Safety Instructions) : 

 

1. ȭǢǬȅǽ ӝȋǽ ǢȄǩ ǢǼȄǼ ǗȋǤ ǖǸϩǘ ̘ȄǤ ӝǽȋǱ ȁȋǸǑ 

2. ȭǹǩȄ ȁȄȋǱ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

3. ǣȄȅǽ ȭǢǬȅǽ ǧȄ֟ ǢǼȄ ǻȄȋǸ ǵȄǑ 

4. ȅǾςȋǳǼ ǵȄǤȄȋǽǼ ǸȄǘȋǼ ǼȄǣȋǱ ȁȋǸǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ Ȝ.ȝ:  ȭ̡̃ȄǼ (Blender ) 

 

ȅǾǣǵǷǽ-Ȝ.ȝ: ȭ̡̃ȄǼ ǞǼ ʙȅǱʨ ǶȄǬɝȋȀǼ ǢȄǩ, ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ǾǵȄʱ Ǡ ȭǺǼȄǺǱ ǢǼȋǱ ǶȄǼȋǸǵǑ 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

ȅǸǿȓ Ǹϊ (Content ): 

 

ȭ̡̃ȄǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ 

ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ  

 

ȭ̡̃ ȄǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ  

ȭ̡̃ȄǼ ȁȋǽȄ ǞǢʨ ȮǸԋʅȅǱǢ ӡȁ͛Ȅȅǽ ǻ ̆ǻȄ ǣȄϠ ȭǢȋǬ, ȭ̡̃ ǢȋǼ ǸȄ ȅǺʠǰ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ǥǼ, ȭȁȄȋǬǽ 

ǸȄ ȭǼȋ͚ȄǼсȋǱ ȅǸȅǹ̏ ǴǼȋǵǼ ǣȄǸȄǼ, ͢ ȇȅǳ Ǡ ȀȀ ʙϊǱ ǢǼȋǱ ϤǸȁȄǼ ǢǼȄ ȁȓǑ   

 

ȭ̡̃ȄǼ ǞǼ ǢȄȋǩǼ ǵȆȅǱ 

ȭǺȄǬǼ Ǡ ȭ̡Ǯ: ȭǸȀ-Ǟ ǲȄǢȄ ȮǸԋʅȅǱǢ ȭǺȄǬǼʨ ǚ  ̩ȭǸȋǤ ȭ̡Ǯ ȭǥȄǼȄȓ Ǒ 

 

ӣȅǰɝ ȮǱȅǼ (Vortex Effect):  ȭ̡ȋǮǼ ΚǱ ӣǰɝǵ ǞǢʨ ӣȅǰɝ ȮǱȅǼ ǢȋǼ, ǻȄ ǣȄϠ ǚǶȄǳȄǵͼȋǽȄȋǢ ʆǺȄǤǱ ȭ̡ȋǮǼ ȅǳȋǢ 

ȅǵȋǻȂ ǗȋȀ Ǒ 

 

ȅǺȅʺǔ Ǡ ǢȄʨǔ: ӣȅǰɝ ǚǶȄǳȄǵͼȋǽȄȋǢ ǸȄǼǸȄǼ ȭ̡ȋǮǼ Ȁǔ͟ ȋǾɝ Ǟȋǵ ȭǨȄǬ ȭǨȄǬ ӶǢȋǼȄ ǢȋǼ ǞǸǔ ȅǺȅʠǱ ǢȋǼ Ǒ 
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ǱǼǽȆǢǼǰ: ȭ̡ǮͼȋǽȄ ȀȄǴȄǼǰǱ ȭǢȐȅǰǢ ȁȓ, ǻȄ ǣȄϠ ǚǶȄǳȄǵͼȋǽȄȋǢ ȅǵȋǧǼ ȅǳǢ ȭǲȋǢ ǚǶȋǼǼ ȅǳȋǢ ȅǵȋʹǶ ǢȋǼ ǞǸǔ 

ԚǵǼȄȓ ȅǵȋǧ ȭǬȋǵ Ǘȋǵ, ǞǹȄȋǸ ǞǢʨ ȀǺǩȄǱȆȓ ȅǺʠǰ ǸȄ ȅǶǚȅǼ ȮǱȅǼ ȁȓ Ǒ 

 

ǤȅǱǼ ȅǹ̏ǱȄ: ȭǸȅǾǼǹȄǤ ȭ̡̃ȄȋǼ ȅǸȅǹ̏ ǤȅǱ (Speed Settings) ǲȄȋǢ, ǻȄ ȅǸȅǹ̏ ǴǼȋǰǼ ǣȄǸȄȋǼǼ ȭǬʺǧȄǼ ȅǵȓ̆ ǰ 

ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ Ǒ 

 

ȭ̡̃ȄǼ ǞǼ ʙȅǱʨ ʙǴȄǵ ǖǔǾ ȅǵȋǧ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

 

ǵȄǺ ǢȄǩ ȅǧʔ 

ȭǺȄǬǼ 

Motor  

ȭ̡Ǯ ȭǥȄǼȄȋǵȄ ǞǸǔ ǣȄϠ 

ȭǢȋǬ ȅǺʠǰ ȮǱȅǼǑ 

 

ȭ̡Ǯ 

Blade  
ǣȄϠ ǢȄǬȄ ǸȄ ȭ̡̃ ǢǼȄǑ 

 

 

Jar (Glass or 

Plastic)  

ǣȄϠ ǴȄǼǰ Ǡ ȅǺʠǰ ǢǼȄǼ 

ǶȄʔǑ 

 

 

Ǣȋ˿Ȅǽ ϣȄȋǵǽ 

Control Panel  

ǤȅǱǼ ȅǵȓ̆ ǰǑ 
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ȅǽǮ 

Lid  

ǣȄϠ ǸȄ ǱǼǽ ȭǸǼ ǵȄ ȁǠȓȄ 

ȅǵȅ́Ǳ ǢǼȄǑ 

 

 

ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

 

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș 
Motor ǢȄǩ ǢǼȋǨ 

ǵȄ 
ǶȄǠȓȄǼ ȭǢǸǽ ȀǺϬȄ, ֧ ǘǧ ǵ ͊ ȭǢǸǽ ǸȄ ֧ǘǧ ǶǼȆʹȄ/ǶȅǼǸǱɝǵ 

Ț Blade ȭǥȄǼȋǨ ǵȄ Motor Shaft ̡Ǣ, Blade jam  Blade ǶǼȆʹȄ Ǡ ֙  ɦǢǼȄ 

ț ȅǽȋǢǩ ǸȄ ȅ͟ǽ Lid ʪǢǹȄȋǸ ǸȀȄȋǵȄ ȭǵǘ Lid ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ 

 

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ (Safety Instructions) : 

 

1. ȭ̡Ǯ ǧǽȄǢȄǽȆǵ ȀǼȄȀȅǼ ͟Ǿɝ ǵȄ ǢǼȄǑ 

2. Lid ǵȄ ǲȄǢȋǽ ǧȄ֟ ǢǼȄ ǻȄȋǸ ǵȄǑ 

3. ǶȄȅǵȋǱ ǸȄ ǱǼȋǽ Motor ǖǔǾ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄǑ 

 

ȭȀǽǷ ȭǧǢ (Self -Check) -Ȝ.ȝ 

 

1. ȭ̡̃ȄǼ ʙǴȄǵǱ ȭǢȄǵ ǢȄȋǩ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

2. ȭ̡̃ȄȋǼǼ ǢȄȋǩǼ ǵȆȅǱʨ ȀǔȋʹȋǶ ȅǽӝǵǑ 

3. ȭ̡̃ȄȋǼǼ 'Control Panel' -ǞǼ ǢȄǩ ǢȆ? 

4. ȭ̡̃ȄȋǼǼ ȭ̡Ǯ ȭǥȄȋǼ ǵȄðǞǼ ǞǢʨ Ȁ̭ȄϤ ǢȄǼǰ ǢȆ? 

5. ȅǽȋǢǩ ǸȄ ȅ͟ǽ (spill) ȭǢǵ ȁȋǱ ǶȄȋǼ? 

6. ȭ̡̃ȄȋǼǼ ǩȄǼ (Jar) ȀȄǴȄǼǰǱ ǢȆ ǢȆ ǚǶȄǳȄǵ ȅǳȋȓ ȮǱȅǼ ȁȓ? 

7. ȭǺȄǬȋǼǼ ȀȄȋǲ ȭ̡ǮȋǢ Ȁǔ֜ʱ ǢȋǼ ȭǢȄǵ ǖǔǾʨ? 

8. ȭ̡̃ȄǼ ϤǸȁȄȋǼǼ ȀǺȓ ǞǢʨ ͼξΖԛǰɝ ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ ȅǽӝǵǑ 

9. ȭǺȄǬǼ ǢȄǩ ǵȄ ǢǼȋǽ ʙǲȋǺ ǢȆ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ? 

10. ȭ̡Ǯ ǩʅȄǺ ȁȋȓ ȭǤȋǽ ȀǺȄǴȄǵ ǢȆ? 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȝ.ȝ 

 

1. ǣȄϠ ǢȄǬȄ, ȭ̡̃ ǢǼȄ ǸȄ ȅǸȅǹ̏ ǚǶȄǳȄȋǵǼ ȅǺʠǰ (͢ ȇȅǳ, ȀȀ ǘǱʅȄȅǳ) ȮǱȅǼ ǢǼȋǱǑ 

2. ȭǺȄǬǼ ǧȄ֟ ȁȋǽ ȭ̡Ǯ ǖʅȄȋȀνȅǽ ΚǱ ȭǥȄȋǼ ǞǸǔ ǩȄȋǼ ǼȄǣȄ ǣȄϠǸϊȋǢ ȭǨȄǬ ȭǨȄǬ ӶǢȋǼȄ ǢȋǼ ǸȄ ȭ̡̃ ǢȋǼ 

ȅǺʠǰ ȮǱȅǼ ǢȋǼǑ 

3. ȭ̡̃ȄȋǼǼ ӣǰɝǵ ǤȅǱ (Speed ) ȅǵȓ̆ǰ ǢǼȄǑ 

4. ȭǺȄǬȋǼǼ ϩȄǷǬ ̡Ǣ ȁǠȓȄ ǸȄ ȭ̡Ǯ ǩʅȄǺ ȁȋȓ ǻȄǠȓȄǑ 

5. ǯȄǢǵȄ (Lid ) ʪǢǹȄȋǸ ǸȀȄȋǵȄ ǵȄ ǲȄǢȋǽ ǸȄ ǩȄȋǼǼ ȅȀǽ ǵ ͊ȁȋǽǑ 

6. ǢȄǧ (Glass ) ǸȄ ̘Ȅȅ͗ǢǑ 

7. ȭǺȄǬǼ ϩȄǷǬ ǞǸǔ ǢȄǶǽȄǼǑ 

8. ȭ̡Ǯ ǧǽȄǢȄǽȆǵ ǸȄ ǧȄ֟ ǖǸ͛Ȅȓ ȁȄǱ ȅǳȋȓ ȭ̡Ǯ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄǑ 

9. ǶȄǠȓȄǼ ȭǢǸǽ, ̘ ȄǤ ǞǸǔ ǖǵ-ǖǷ ֧ǘǧ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

10. ȭ̡Ǯ ǶǼȆʹȄ ǢȋǼ ǶȅǼ͈ȄǼ ǢǼȄ ǞǸǔ ʙȋȓȄǩȋǵ ֟ȅʛȋǢʨǔ ǖȋȓǽ ϤǸȁȄǼ ǢȋǼ ֙  ɦǢǼȄǑ 

 

ǩǸ ȅǾǬ (Task -Sheet) - Ȝ.ȝ: ȭ̡̃ȄȋǼǼ ȀȄǴȄǼǰ Δʨ ǾǵȄʱǢǼǰ ǞǸǔ ȭǺǼȄǺǱ ǢǼȄǑ 

 

ȅǵȋǳɝǾȄǸǽȆ (Instructions) : 

 

ü ȅǵȋǳɝǾȄǸǽȆ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ ǶǮȂȇǵ ǞǸǔ ֓ӱǵǑ  

ü Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮǺǵȋ͖Ǿǵʨ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ǳʹǱȄǺȄȋǵǼ ȀǢǽ ǸȄ ȅǢӫ ǘǚȅǵȋǬǼ ǚǶǼ ȅǹȅ˭ 

ǢȋǼ ǢǼȄ ȁȋȓȋǨǑ 

ü ϤǸȁȄǼ ǢǼȄǼ ǩϢ ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁȋǱ ǗǶȅǵ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ǶȄȋǸǵǑ 

 

 ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ: 

 

1. ǺȄȅ̵ȅǺǬȄǼ (ȭǺȄǬǼ ǞǸǔ ֧ǘȋǧǼ Ǣȅ̀ȅǵǚʨ ȭǧǢ ǢǼȄǼ ǩϢ)Ǒ 

2. Ӌ-ʑȄǘǹȄǼ ȭȀǬ (ȭǸȀ ȭǣȄǽȄǼ ǩϢ)Ǒ 

3. ֟ȅʛȋǢʨǔ ǖȋȓǽ ǸȄ ȅʈǩ (ǩʅȄǺ ȁǠȓȄ ȭ̡Ǯ ǸȄ ϩȄǷȋǬǼ ǩϢ)Ǒ 

4. ǶȅǼ͈ȄǼ ǢǼȄǼ ʛȄǾ ǞǸǔ ςǢȋǵȄ ǢȄǶȑǑ 

 

ǢȄȋǩǼ ǴȄǶ (Work Steps) : 

 

1. ȭʏǘǵȄȋǼǼ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧȅǽǑ 

2. ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ ϤǸȁȄǼ ǢȅǼǑ 

3. ʙȋȓȄǩǵȆȓ ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ϥȄȋǬȅǼȓȄǽ Ȁǔʈȁ ǢȅǼǑ 

4. ʙȄǲȅǺǢ ǶǼȆʹȄ: ʙǲȋǺ ǶȄǠȓȄǼ ǢǮɝ ǞǸǔ ̘ȄǤʨ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǶǼȆʹȄ Ǣξǵ ȭǻ ǱȄȋǱ ȅǸԋʅִ ȀǼǸǼȄȁ ʪǢ 

ǗȋǨ ȅǢ ǵȄǑ 

5. ȭǺǼȄǺǱ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ǖǔǾͼȋǽȄ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ Ǣξǵ: 

 

ȀȄȅǢɝǬ ǶǼȆʹȄ: ȭ̡̃ȄǼ ǧȄ֟ ǵȄ ȁȋǽ ʙǲȋǺǘ ǶȄǠȓȄǼ ȭǢǸǽ ǞǸǔ ̘ȄǤ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǶǼȆʹȄ ǢξǵǑ 

ȭǺȄǬǼ ǞǸǔ ֧ǘǧ ǶǼȆʹȄ: ȭ̡̃ȄȋǼǼ ȅǵȋǧǼ ǖǔǾ ӝȋǽ Ǣȋ˿Ȅǽ ϣȄȋǵȋǽǼ ֧ǘǧ ǞǸǔ ȭǺȄǬȋǼǼ ǠȓȄǘȅ̃ǔ ʪǢ ǗȋǨ ȅǢ ǵȄ 

ǱȄ ǻȄǧȄǘ ǢξǵǑ 
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ȭ̡Ǯ ǖʅȄȋȀνȅǽ ȭǧǢ: ǻȅǳ ȭǺȄǬǼ ȭǥȄȋǼ ȅǢβ ȭ̡Ǯ ǵȄ ȭǥȄȋǼ, ǱȋǸ ȭ̡Ǯ ǖʅȄȋȀνȅǽ ǸȄ ǢȄǶǽȄǼ (Coupler ) ǶǼȆʹȄ ǢξǵǑ 

ʙȋȓȄǩȋǵ ֟ȅʛȋǢʨǔ ǖȋȓǽ ȅǳȋȓ ȭ̡Ǯʨ ȅʚ ǢξǵǑ 

 

ǩȄǼ (Jar) ǶǼȆʹȄ: ǩȄȋǼǼ ȅǵȋǧǼ ǖǔǾ ȅǳȋȓ ǱǼǽ Өǘȋȓ ǶȑȋǨ ȅǢ ǵȄ ǸȄ ȅǽȋǢǩ ǗȋǨ ȅǢ ǵȄ ǱȄ ȭǳӝǵǑ ǲȄǢȋǽ ȅȀǽ 

(Gasket ) ǶȅǼǸǱɝǵ ǢξǵǑ 

 

ȅǵǼȄǶ˭Ȅ ǽǢ: ǖȋǵǢ ȭ̡̃ȄȋǼ ȭȀǷʨ ǽǢ ǲȄȋǢ, ȭȀʨ ʪǢǹȄȋǸ ǸȀȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 

 

ʙȄ̔ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ ͼȋǽȄ ȅǽӝǵ  

ʆȅǺǢ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș Motor ǢȄǩ ǢǼȋǨ ǵȄ   

Ț Blade ȭǥȄǼȋǨ ǵȄ   

ț ȅǽȋǢǩ ǸȄ ȅ͟ǽ   

 

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ (Safety Instructions):  

 

1. ȭ̡Ǯ ǧǽȄǢȄǽȆǵ ȀǼȄȀȅǼ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄ Ǒ 

2. Lid ǵȄ ǲȄǢȋǽ ǧȄ֟ ǢǼȄ ǻȄȋǸ ǵȄǑ 

3. ǶȄȅǵȋǱ ǸȄ ǱǼȋǽ Motor ǖǔǾ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄǑ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ - Ȝ.Ȟ ǘȋǽǢȅʏǢ ӮȀȄǼ 

 

ȅǾǣǵǷǽ-Ȝ.Ȟ: ǘȋǽǢȅʏǢ ӮȀȄǼ ǞǼ ʙȅǱʨ ǶȄǬɝȋȀǼ ǢȄǩ, ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ǾǵȄʱ Ǡ ȭǺǼȄǺǱ ǢǼȋǱ ǶȄǼȋǸǵǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

ǘȋǽǢȅʏǢ ȭǢǬȅǽǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ 

ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ  

 

ǘȋǽǢȅʏǢ ȭǢǬȅǽǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

ӮȀȄǼ ȁȋǽȄ ǞǢʨ ȮǸԋʅȅǱǢ ǻ̆ ǻȄ Ƿǽ ǸȄ ȀǸȅǩ ȭǲȋǢ ǼȀ ǗǽȄǳȄ ǢȋǼ Ȁǔʈȁ ǢǼȋǱ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ΚǱ ǤȅǱǼ ȭ̡Ǯ 

ȅǳȋȓ ȭǢȋǬ ǸȄ ǴȆȋǼ ȭǧȋǶ ǷȋǽǼ ȅǵǻɝȄȀ ȭǸǼ ǢȋǼ Ǟʨ ǞǢʨ ȭФǢȅǵ ǸȄ ȭǺȋǾǼ ǺȄϡȋǺ ǱǼǽ Ǡ Ǣʪǵ ǖǔǾ ǗǽȄǳȄ ǢȋǼǑ 

Ǟʨ ֚ǽǱ ԋǘ ǴǼȋǵǼ:  
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ȭȀȅ˿ȅǷǚǤȄǽ ӮȀȄǼ (Centrifugal Juicer ): Ǟǘ ӮȀȄǼ ӝǸ ǚ̩ ǤȅǱȋǱ ӢȋǼǑ Ǟʨ ǞǢʨ ΚǱ ӣǰɝǵǾȆǽ ȭ̡Ǯ ȅǳȋȓ Ƿǽ 

ǸȄ ȀǸȅǩȋǢ ʈȄǬ ǸȄ ʹȅǧ ǢȋǼ Ǒ ǚִǶ̏ ȭǢ̊ȄȅǱǤ ǸȋǽǼ ȀȄȁȄȋϦ ǼȀ ǞǢʨ ֨ʷ ȭФǢȅǵǼ Ǻϡ ȅǳȋȓ ȭǸȅǼȋȓ ǗȋȀ ǞǸǔ 

ǶȄ̼ ǸȄ ǖǸȅǾ͊ȄǔǾ ǗǽȄǳȄ ǶȄȋʔ ǧȋǽ ǻȄȓ Ǒ 

 

ϥȄȅ͗ȋǢʨǔ ӮȀȄǼ (Masticating Juicer - Cold Press ): Ǟǘ ӮȀȄǼ ǴȆǼ ǤȅǱȋǱ ǢȄǩ ǢȋǼ (ȠȘ-șȘȘ RPM) Ǒ 

ǞȋǱ ǞǢʨ ǾȅʱǾȄǽȆ ǖǤȄǼ (Auger/Screw ) ǲȄȋǢ ǻȄ Ƿǽ ȅǧȅǸȋǻȂ ǸȄ ȅǶȋǿ ȭǷȋǽ Ǒ Ǟʨ ǚǶȄǳȄǵͼȋǽȄȋǢ ǞǢʨ ǴȄǼȄȋǽȄ 

ȅ͓ǵ ǸȄ ǧȄǽȅǵǼ ȅǸξȋ˸ ǚˌ ǧȄȋǶ ȭǧȋǶ ǼȀ ȭǸǼ ǢȋǼ, ǻȄ Ԛȅ͊ͼǰ ȭǸȅǾ ǸǩȄȓ ǼȄȋǣ Ǒ 

 

ӮȀȄǼ ǞǼ ǢȄȋǩǼ ǵȆȅǱ 

 

1. Ƿǽ/ȀǸȅǩ ȅǷȅǮǔ ȭǶȄȋǬɝǼ ǺȄϡȋǺ ȭǹǱȋǼ ȭǷǽȄ ȁȓǑ 
2. ȭǺȄǬǼǧȄȅǽǱ ȭ̡Ǯ ǸȄ ǖǤȄǼ ǱȄ ͼǓȋȑȄ/өǰɝ ǢȋǼ Ǒ 
3. ǨсǢȅǵǼ ǺȄϡȋǺ ǼȀ ȭǸǼ ȁȋȓ ǗȋȀǑ 

4. ǶȄ̼ Ǡ ǼȀ ǗǽȄǳȄ ǶȄȋʔ ǩǺȄ ȁȓ Ǒ 

 

 

ӮȀȄǼ - ǞǼ ʙȅǱʨ ʙǴȄǵ ǖǔǾ ȅǵȋǧ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

ʆǺ ǵȄǺ ǢȄǩ ȅǧʔ 

ș 
ȭǺȄǬǼ 

Motor  
ȭ̡Ǯ ȭǥȄǼȄȋǵȄ Ǡ ǼȀ ȭǸǼ ǢǼȄǑ 

 

Ț 
ӮȀ ǢȄȋǽʮǼ 

Juice Collector  
ǼȀ Ȁǔʈȁ ǢǼȄ 

 

ț 
ǶȄ̼ Ǣȋ̀ǘǵȄǼ 

Pulp Container  
ǸȄȅǢ ǨȄǘ ǸȄ pulp ǩǺȄ ȁȓǑ 
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Ȝ 
ȅǷǮ ʨǚǸ 

Feed Tube  
Ƿǽ/ȀǸȅǩ ʙȋǸȋǾǼ ǩϢǑ 

 

ȝ 
ȭ̡Ǯ ǖʅȄȋȀνȅǽ 

Blade Assembly  
ǼȀ ǗǽȄǳȄ ǢǼȄǑ 

 

Ȟ 
ȅǽǮ 

Lid  
ǣȄϠ ȅǵǼȄǶǳ ǼȄǣȄǑ 

 

 

ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

 

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș Motor ǢȄǩ ǢǼȋǨ ǵȄ ǶȄǠȓȄǼ ȭǢǸǽ/֧ǘǧ ȀǺϬȄ ȭǢǸǽ ǸȄ ֧ǘǧ ǶǼȆ́Ȅ/ǶȅǼǸǱɝǵ 

Ț ǼȀ ȭǸǼ ȁȋˏ ǵȄ 
Blade jam, Pulp 

Container ǹȅǱɝ 

Blade ǶȅǼ͈ȄǼ, Pulp Container 

ǣȄȅǽ ǢǼȄ 

ț ȅǽȋǢǩ Lid ʪǢǺȋǱȄ ǸȀȄȋǵȄ ȭǵǘ Lid ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ 

 

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ (Safety Instructions) : 

 

1. ǧǽǺȄǵ Blade-Ǟ ȁȄǱ ǼȄǣȋǸǵ ǵȄǑ 

2. L id ǵȄ ǲȄǢȋǽ ǧȄ֟ ǢǼȋǸǵ ǵȄǑ 

3. Motor ǖǔǾ ȅǹǩȄ ȁȄǱ ȅǳȋǻȂ ͟Ǿɝ ǢǼȋǸǵ ǵȄǑ 
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ȭȀǽǷ ȭǧǢ (Self -Check) -Ȝ.Ȟ 

 

1. ӮȀȄǼ ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

2. ӮȀȄȋǼǼ ǢȄȋǩǼ ǵȆȅǱʨ ǢȆ? 

3. 'Feed Tube' -ǞǼ ǢȄǩ ǢȆ? 

4. ǷȋǽǼ ǸȄȅǢ ǖǔǾ ǸȄ ȅǨǸȋȑ ȭǢȄǲȄȓ ǩǺȄ ȁȓ? 

5. ӮȀȄȋǼǼ ȭǺȄǬǼ ǢȄǩ ǵȄ ǢǼȋǽ ʙǲȋǺ ǢȆ ȭǧǢ ǢǼȋǸǵ? 

6. ǼȀ ȭǸǼ ǵȄ ȁǠȓȄǼ ǞǢʨ ǢȄǼǰ ǚȋ̀ǣ ǢξǵǑ 

7. 'Juice Collector' -ǞǼ ǢȄǩ ǢȆ? 

8. ȭ̡Ǯ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ǢȆ ȀǱǢɝǱȄ ǖǸǽνǵ ǢǼȄ ǚȅǧǱ? 

9. ȭǢǵ ǯȄǢǵȄ (Lid ) ǨȄȑȄ ӮȀȄǼ ǧȄǽȄȋǵȄ ǚȅǧǱ ǵȓ? 

10. ȭǺȄǬȋǼǼ ȀȄȋǲ ǶȄȅǵ ͟Ǿɝ ǢǼȋǽ ǢȆ ȁȋǱ ǶȄȋǼ? 

 

ǚ˭Ǽ Ƕʔ (Answer Key ) - Ȝ.Ȟ 

 

1. Ƿǽ ǸȄ ȀǸȅǩ ȭǲȋǢ ǼȀ ǗǽȄǳȄ ǢȋǼ Ȁǔʈȁ ǢǼȄǼ ǩϢǑ 

2. ȭǺȄǬǼ ǧȄ֟ ȁȋǽ ȭ̡Ǯ ȭǥȄȋǼ ǞǸǔ ȅǷǮ ʨǚǸ ȅǳȋȓ ȭǯȄǢȄȋǵȄ Ƿǽ ȭǲȋǢ ǼȀ ǗǽȄǳȄ ǢȋǼ ǢȄȋǽʮȋǼ ǶȄǭȄȓǑ 

3. Ƿǽ ǸȄ ȀǸȅǩ ӮȀȄȋǼǼ ȭǹǱȋǼ ʙȋǸǾ ǢǼȄȋǵȄǼ ǩϢǑ 

4. ǶȄ̼ Ǣȋ̀ǘǵȄȋǼ (Pulp Container ) Ǒ 

5. ǶȄǠȓȄǼ ȭǢǸǽ ǞǸǔ ֧ǘǧ ʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

6. ȭ̡Ǯ ǩʅȄǺ ȁȋȓ ǻȄǠȓȄ ǖǲǸȄ ǶȄ̼ Ǣȋ̀ǘǵȄǼ ǖȅǱȅǼʱ ǹȅǱɝ ȁȋȓ ǻȄǠȓȄǑ 

7. ȭǸǼ ȁǠȓȄ ǼȀ Ȁǔʈȁ ǢǼȄǑ 

8. ǧǽǺȄǵ ȭ̡ȋǮ ȁȄǱ ȭǳǠȓȄ ǻȄȋǸ ǵȄ ǞǸǔ ȁȄǱ ȀȄǸǴȄȋǵ ǼȄǣȋǱ ȁȋǸ ȭǻǵ ȭǢȋǬ ǵȄ ǻȄȓǑ 

9. ȅǵǼȄǶ˭ȄǼ ǩϢ ǞǸǔ ǼȀ ǸȄ ǺȓǽȄ ǸȄǘȋǼ ȅǨȋǬ ǶȑȄ ȭǼȄǴ ǢǼȄǼ ǩϢǑ 

10. ȮǸԋʅȅǱǢ ǾǬɝ ȀȄȅǢɝǬ ȁȋǱ ǶȄȋǼ ǸȄ ϤǸȁȄǼǢȄǼȆ ǾǢ ȭǣȋǱ ǶȄȋǼǵǑ 

 

ǩǸ ȅǾǬ (Task -Sheet) - Ȝ.Ȟ: ӮȀȄȋǼǼ ȀȄǴȄǼǰ Δʨ ǾǵȄʱǢǼǰ ǞǸǔ ȀǺȄǴȄǵ ǢǼȄǑ 

 

ȅǵȋǳɝǾȄǸǽȆ (Instructions ): 

 

ü ȅǵȋǳɝǾȄǸǽȆ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ ǶǮȂȇǵ ǞǸǔ ֓ӱǵǑ  

ü Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮǺǵȋ͖Ǿǵʨ ǘ̃Ȅȅ͖ȓȄǽ ǘȋǽǢʏȅǵʺ ǞǼ ǳʹǱȄǺȄȋǵǼ ȀǢǽ ǸȄ ȅǢӫ ǘǚȅǵȋǬǼ ǚǶǼ ȅǹȅ˭ 

ǢȋǼ ǢǼȄ ȁȋȓȋǨǑ 

ü ϤǸȁȄǼ ǢǼȄǼ ǩϢ ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁȋǱ ǗǶȅǵ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ǶȄȋǸǵǑ 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ: 

1. ǺȄȅ̵ȅǺǬȄǼ (Ǣȅ̀ȅǵǚʨ ǶǼȆʹȄǼ ǩϢ) Ǒ 

2. Ӌ-ʑȄǘǹȄǼ ȭȀǬǑ 

3. ȅʴȅǵǔ ʛȄǾ (ȭ̡Ǯ Ǡ ȅǷ̵ȄǼ ǶȅǼ͈ȄȋǼǼ ǩϢ) Ǒ 

4. ֟ȅʛȋǢʨǔ ǖȋȓǽǑ 
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ǢȄȋǩǼ ǴȄǶ (Work Steps ): 

 

1. ȭʏǘǵȄȋǼǼ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧȅǽǑ 

2. ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ ϤǸȁȄǼ ǢȅǼǑ 

3. ʙȋȓȄǩǵȆȓ ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ϥȄȋǬȅǼȓȄǽ Ȁǔʈȁ ǢȅǼǑ 

4. ʙȄǲȅǺǢ ǶǼȆʹȄ: ʙǲȋǺ ǶȄǠȓȄǼ ǢǮɝ ǞǸǔ ̘ȄǤʨ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǶǼȆʹȄ Ǣξǵ ȭǻ ǱȄȋǱ    ȅǸԋʅִ ȀǼǸǼȄȁ 

ʪǢ ǗȋǨ ȅǢ ǵȄǑ 

5. ȭǺǼȄǺǱ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ǖǔǾͼȋǽȄ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ Ǣξǵ: 

 

ȭǺȄǬǼ (Motor ): Ǟʨ ʪǢǺȋǱȄ ȭǥȄȋǼ ȅǢ ǵȄ ǱȄ ǻȄǧȄǘ ǢξǵǑ 

ȭ̡Ǯ ǖʅȄȋȀνȅǽ (Blade Assembly ): ȭ̡ȋǮǼ ǴȄǼ ʪǢ ǗȋǨ ȅǢ ǵȄ ǞǸǔ Ǟʨ ǩʅȄǺ ȁȋȓ ǗȋǨ ȅǢ ǵȄ ȭǳӝǵǑ 

ǶȄ̼ Ǣȋ̀ǘǵȄǼ (Pulp Container ): Ǟʨ ǺȓǽȄ ǸȄ ȅǨǸȋȑ ȅǳȋȓ ǹȅǱɝ ȁȋȓ ǗȋǨ ȅǢ ǵȄ ȭǧǢ ǢξǵǑ 

 

ʙȄ̔ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ ͼȋǽȄ ȅǽӝǵ  

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș 
ȭǺȄǬǼ ǢȄǩ ǢǼȋǨ ǵȄ 

 
  

Ț 
ǼȀ ȭǸǼ ȁȋˏ ǵȄ 

 
  

ț 
ȅǽȋǢǩ ǸȄ ǼȀ ǸȄǘȋǼ ǶȑȄ 

 
  

Ȝ 
ǖȅǱȅǼʱ Ǿ  ̞ȁǠȓȄ 

 
  

 

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ (Safety Instructions):  

 

1. ǧǽǺȄǵ Blade-Ǟ ȁȄǱ ǼȄǣȋǸǵ ǵȄǑ 

2. Lid ǵȄ ǲȄǢȋǽ ǧȄ֟ ǢǼȋǸǵ ǵȄǑ 

3. Motor ǖǔǾ ȅǹǩȄ ȁȄǱ ȅǳȋǻȂ ͟Ǿɝ ǢǼȋǸǵ ǵȄǑ 

 

  



213 
ŗŒŗŊİŏİŌ_ĪɭŖŗ˅ťŖŏ ĪŝŏĴǯŗŇȞ_ BMET     

ǘǵǷǼȋǺǾǵ ȅǾǬ Ȝ.ȟ ǘȋǽǢȅʏǢ ʈȄǘ̃ȄǼ (Grinder ) 

 

ȅǾǣǵǷǽ-Ȝ.ȟ: ǘȋǽǢȅʏǢ ʈȄǘ̃ȄǼ ǞǼ ʙȅǱʨ ǶȄǬɝȋȀǼ ǢȄǩ, ȀȄǴȄǼǰ ȀǺϬȄͼȋǽȄ ǾǵȄʱ Ǡ ȭǺǼȄǺǱ ǢǼȋǱ ǶȄǼȋǸǵǑ 

ȅǾǣǵ ǚȋ˶ϩ: 

Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓ Ǹϊ Ȁ֙ȁ ϤȄϚȄ Ǡ Ȁǔ˕ȄȅȓǱ ǢǼȋǱ ǞǸǔ ֓ǪȄǘȋǱ 

ȀʹǺ ȁȋǸǑ 

 

ȅǸǿȓ Ǹϊ (Content ): 

 

ǘȋǽǢȅʏǢ ʈȄǘ̃ȄǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ 

ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ Ǒ  

 

ǘȋǽǢȅʏǢ ʈȄǘ̃ȄǼ ǶȅǼȅǧȅǱ Ǡ ǢȄǻɝʙǰȄǽȆ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

 

ʈȄǘ̃ȄǼ ȁȋǽȄ ǞǢʨ ȮǸԋʅȅǱǢ ǻ̆ ǻȄ ςǢȋǵȄ Ƿǽ/ǺȀǽȄ өǰɝ ǸȄ ͼǓȋȑȄ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

Ǟʨ ֚ǽǱ ԋǘ ǴǼȋǵǼ: 

  

ȅǺʺȄǼ/ȋ̡Ǯ ʈȄǘ̃ȄǼ: ȀȄǴȄǼǰǱ ǴȄǼȄȋǽȄ ȭ̡Ǯ ϤǸȁȄǼ ǢȋǼ ςǢȋǵȄ ǸȄ ȅǹǩȄ ǚǶȄǳȄǵ ȅǶȋǿ Ǒ 

 

ǠȋǻȂǬ ʈȄǘ̃ȄǼ: ȀȄǴȄǼǰǱ ǶȄǲǼ ǸȄ ǹȄǼȆ ǧȄǢȄ ϤǸȁȄǼ ǢȋǼ ȭǹǩȄ ǚǶȄǳȄǵ (ȋǻǺǵ ǧȄǽ/ǮȄǽ) ǥǿɝȋǰǼ ǺȄϡȋǺ ȅǺȅȁ ȭǶȋ͗ 

ǶȅǼǰǱ ǢȋǼ Ǒ 

 

ǘȋǽǢȅʏǢ ʈȄǘ̃ȄǼ   ǞǼ ǢȄȋǩǼ ֚ǽǵȆȅǱ: 

 

ȭǺȄǬǼ Ǡ ȅǸԋʅִ: ʈȄǘ̃ȄȋǼ ǞǢʨ ǘǚȅǵǹȄȀɝȄǽ ȭǺȄǬǼ ǲȄȋǢ ǻȄ ǞȅȀ ǸȄ ȅǮȅȀ ǚǹȓ ȀǸɝǼȄȋȁ ǢȄǩ ǢǼȋǱ ǶȄȋǼ, ǻȄ ȅǸԋʅִ 

ʙǸȄȋȁǼ Ƿȋǽ ֩ ͊ȭǧȐνǢ ȭʹʔ ϤǸȁȄǼ ǢȋǼ ȭ̡Ǯ ǸȄ ǧȄǢȄ ȭǥȄǼȄȓ Ǒ 

 

ǚ  ̩ǤȅǱǼ ӣǰɝǵ: ȭǺȄǬȋǼǼ ϩȄ̚ʨ ǴȄǼȄȋǽȄ ȭ̡Ǯ ǸȄ ʈȄǘȅ̃ǔ ǧȄǢȄʨȋǢ ӝǸ ΚǱ ǤȅǱȋǱ (ȁȄǘ ȅ͟Ǯ) ȭǥȄǼȄȓ Ǒ 

 

ȅǶȋǿ ȭǷǽȄ (Grinding ): ȭ̡Ǯ ǸȄ ǧȄǢȄʨ ǣȄϠ ǚǶȄǳȄǵ ǸȄ ǺǾǽȄǼ ǚǶǼ ǢȄǩ ǢȋǼ, ȭȀͼȋǽȄȋǢ ȭǨȄǬ ȭǨȄǬ ӶǢȋǼȄȓ ǢȄȋǬ 

ǞǸǔ ǥǿɝȋǰǼ Ƿȋǽ ǶȄǚǮȄǼ ǸȄ ȭǶȋ͗ οǶȄ̇ȅǼǱ ǢȋǼ Ǒ 

 

ȭȀȅ˿ȅǷǚǤȄǽ ȭǷȄȀɝ: ǩȄǼ ǸȄ ǶȄȋʔǼ ȭǹǱȋǼ ǚǶȄǳȄǵͼȋǽȄ ӣǰɝȋǵǼ Ƿȋǽ ǸȄǘȋǼǼ ȅǳȋǢ ȅǨǬȋǢ Ƕȋȑ, ǻȄ ΚǱ Ǡ ȀǺȄǵǹȄȋǸ 

ȅǶǿȋǱ ȀȄȁȄϦ ǢȋǼ Ǒ 
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ǘȋǽǢȅʏǢ ʈȄǘ̃ȄǼ -ǞǼ ʙȅǱʨ ʙǴȄǵ ǖǔǾ ȅǵȋǧ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

 

ʆǺ ǵȄǺ ǢȄǩ ȅǧʔ 

ș 

ȭǺȄǬǼ  

Motor  

ȭ̡Ǯ ȭǥȄǼȄȋǵȄ Ǡ ʈȄǘ̃ 

ǢǼȄǑ 

 

Ț 

ʈȄǘ̃ȄǼ  ȭǸȄǚǽ 

Grinding Bowl  
ǣȄϠ ǢȄǬȄ/ʈȄǘ̃ ǢǼȄǑ 

 

ț 

ȭ̡Ǯ  

Blade  

ǣȄϠ ȭǢȋǬ ǸȄ ʈȄǘ̃ 

ǢȋǼǑ 

 

Ȝ 

Ǣȋ˿Ȅǽ ֧ǘǧ  

Control 

Switch  

ǧȄ֟/Ǹ̎ ǢǼȄǑ 

 

ȝ 

ȅǽǮ  

Lid  
ǣȄϠ ǸȄǘȋǼ ǵȄ ȭǷǽȄ 
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ȀȄǴȄǼǰ ȀǺϬȄ, Ȁ̭ȄϤ ǢȄǼǰ Ǡ ȀǺȄǴȄǵ Ȁ̩ ȋǢɝ ǴȄǼǵȄ 

 

ʆǺ ȀǺϬȄ Ȁ̭ȄϤ ǢȄǼǰ ȀǺȄǴȄǵ 

ș ȭǺȄǬǼ ǢȄǩ ǢǼȋǨ ǵȄ ǶȄǠȓȄǼ ȭǢǸǽ/֧ǘǧ ȀǺϬȄ 
ȭǢǸǽ ǸȄ ֧ǘǧ ǶǼȆʹȄ/ 

ǶȅǼǸǱɝǵ 

Ț ȭ̡Ǯ ȭǥȄǼȋǨ ǵȄ ȭǺȄǬǼ ǩʅȄǺ ǸȄ ȭ̡Ǯ ǗǬǢȄȋǵȄ ȭ̡Ǯ ǶǼȆʹȄ Ǡ ֙ʱ ǢǼȄ 

ț ȅǽȋǢǩ ȅǽǮ ʪǢǹȄȋǸ ǸȀȄȋǵȄ ȭǵǘ ȅǽǮ ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ 

  

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ (Safety Instructions):  

 

1. ǧǽǺȄǵ Blade -Ǟ ȁȄǱ ǼȄǣȋǸǵ ǵȄǑ 

2. Lid ǵȄ ǲȄǢȋǽ ǧȄ֟ ǢǼȋǸǵ ǵȄǑ 

3. Dry/ Moisture -sensitive Motor ǖǔǾ ͟Ǿɝ ǢǼȋǸǵ ǵȄǑ 
 

ȭȀǽǷ ȭǧǢ (Self -Check) -Ȝ.ȟ 

 

1. ʈȄǘ̃ȄǼ ʙǴȄǵǱ ȭǢȄǵ ǢȄȋǩ ϤǸϘǱ ȁȓ? 

2. ʈȄǘ̃ȄȋǼǼ ǢȄȋǩǼ ǵȆȅǱ ȀǔȋʹȋǶ ȅǽӝǵǑ 

3. ʈȄǘ̃ȄȋǼǼ ʙǴȄǵ Ȝʨ ǖǔȋǾǼ ǵȄǺ ȅǽӝǵǑ 

4. ʈȄǘ̃ȄȋǼǼ ȭ̡Ǯ ǵȄ ȭǥȄǼȄǼ ǞǢʨ ʙǴȄǵ ǢȄǼǰ ǢȆ? 

5. Ǣȋ˿Ȅǽ ֧ǘȋǧǼ ǢȄǩ ǢȆ? 

6. ʈȄǘȅ̃ǔ ȭǸȄǽ (Grinding Bowl) -ǞǼ ǢȄǩ ǢȆ? 

7. ʈȄǘ̃ȄǼ ϤǸȁȄȋǼǼ ȀǺȓ ǯȄǢǵȄ (Lid ) ϤǸȁȄȋǼǼ ͼξΖ ǢȆ? 

8. ʈȄǘ̃ȄȋǼ ǾǢ ǽȄǤȄ ǞȑȄȋǱ ȭǢȄǵ ǖǔǾ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄ? 

9. ȭǺȄǬǼ ǩʅȄǺ ȁȋǽ ǢǼǰȆȓ ǢȆ? 

10. ǞǢʨ ͼξΖԛǰɝ ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ (Safety Precaution ) ǚȋ̀ǣ ǢξǵǑ 

 

ǚ˭Ǽ Ƕʔ (Answer Key ) - Ȝ.ȟ 

 

1. ςǢȋǵȄ ǸȄ ȭǹǩȄ ǺȀǽȄ/Ƿǽ ȭǢȋǬ ʈȄǘ̃ ǸȄ ͼǓȋȑȄ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

2. ȭǺȄǬǼ ǧȄ֟ ȁȋǽ ȭ̡Ǯ ȭǥȄȋǼ ǞǸǔ ʈȄǘȅ̃ǔ ȭǸȄȋǽ ǼȄǣȄ ǣȄϠǸϊȋǢ ȭǨȄǬ ǢȋǼ ǸȄ ʈȄǘ̃ ǢȋǼǑ 

3. ȭǺȄǬǼ, ʈȄǘȅ̃ǔ ȭǸȄǽ, ȭ̡Ǯ ǞǸǔ Ǣȋ˿Ȅǽ ֧ǘǧǑ 

4. ȭǺȄǬȋǼǼ ϩȄǷǬ ǩʅȄǺ ȁǠȓȄ ǸȄ ȭ̡ȋǮ ǣȄϠǸϊ ǗǬȋǢ ǲȄǢȄǑ 

5. ʈȄǘ̃ȄǼ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄǑ 

6. ǣȄϠǸϊ ǴȄǼǰ ǢǼȄ ǞǸǔ ǞǼ ȭǹǱȋǼǘ ǣȄϠ ǢȄǬȄ ǸȄ ʈȄǘ̃ ǢǼȄ ȁȓǑ 

7. ǣȄϠǸϊ ǸȄ ͼǓȋȑȄ ȭǻǵ ǸȄǘȋǼ ǵȄ Ƕȋȑ ǞǸǔ ȅǵǼȄǶ˭ȄǼ ǩϢ ǯȄǢǵȄ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

8. ȭǺȄǬȋǼǼ ǖǹʅ̇ǼȆǰ ȮǸԋʅȅǱǢ ǖǔǾ ǸȄ ǗʖɝǱȄ֜ɦ  (Moisture -sensitive ) ǖǔǾǑ 

9. ȭ̡Ǯ ǞǸǔ ϩȄǷǬ ǶǼȆʹȄ ǢȋǼ ǱȄ ֙  ɦǢǼȋǱ ȁȋǸǑ 

10. ǧǽǺȄǵ ȭ̡ȋǮ ǢǣȋǵȄ ȁȄǱ ǼȄǣȄ ǻȄȋǸ ǵȄ ǞǸǔ ǯȄǢǵȄ ǨȄȑȄ ǻ ̆ǧȄ֟ ǢǼȄ ǻȄȋǸ ǵȄǑ 

 




