
 

ʇʈʆʀɿɺʆɼʉʊɺʆ ʇɽʏɸʊʅʓʍ ʇʃɸʊ ʇʆɺʓʐɽʅʅʆʁ 

ʊɽʇʃʆʇʈʆɺʆɼʅʆʉʊʀ 

ʉɺɽʊʆɼʀʆɼʅʆɽ ʆʉɺɽʑɽʅʀɽ 

     



Á ʈʋʉɸʃʆʂʉ ï ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʨʘʟʨʘʙʦʪʯʠʢ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʦʜʣʦʞʝʢ ʠ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʩ ʚʳʩʦʢʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʩʜʝʣʘʥʥʳʭ ʧʦ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʘʣʶʤʦʦʢʩʠʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

Á ɸʣʶʤʦʦʢʩʠʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʯʝʪʘʥʠʠ ʧʨʦʮʝʩʩʘ 

ʘʥʦʜʥʦʛʦ ʦʢʠʩʣʝʥʠʷ (ʘʥʦʜʠʨʦʚʘʥʠʷ) ʘʣʶʤʠʥʠʷ ʩ ʭʦʨʦʰʦ 

ʦʩʚʦʝʥʥʳʤʠ ʙʘʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ 

Á ʂʦʤʧʘʥʠʷ ʩʦʟʜʘʥʘ ʚ 2010 ʛʦʜʫ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʋʂ 

çʈʆʉʅɸʅʆè 

Á ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʶʤʦʦʢʩʠʜʥʳʭ ʧʣʘʪ:   200 ʪʳʩ. ʜʤ2 ʚ 

ʛʦʜ 

Á ʇʣʦʱʘʜʴ ʧʨʦʠʟʚʦʜʩʪʚʘ: 3000 ʤ2 ʚ ʛ. ɺʣʘʜʠʤʠʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ɺʇʆ çʊʦʯʤʘʰè 

Á > 70 ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 32 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʘʣʶʤʦʦʢʩʠʜʘ 

Á > 58 ʝʜʠʥʠʮ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʆ ʂʆʄʇɸʅʀʀ 
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˶͙͙ͤΎ ͍͎͊ͯͯͣͤͦͦ͟ 
ͤ͊ͨ·͔͙ͤ͡Ύ 

˶͙͙ͤΎ ͎͊͡Έ͍͙͙͊ͤ͟ ˶͙͙ͤΎ ͍͔͙ͭͪ͊ͤ͡Ύ 

˶͙͙ͤΎ ImAg 

˶͙͙ͤΎ ͙͍͙͊ͤͦ͒ͪͦ͊ͤΎ 

̂;͊ͫͭͦ͟ ͦͤͭͪͦ͟͡Ύ ͙̉ͫͭ·͔ ͔ͨͦͣ΅͔͙ͤΎ ˶͙͙ͤΎ ΅͔ͭͦ;͚ͤͦ ͊͘;͙͙ͫͭ͟ 



ʇʈʆɼʋʂʊʓ ʈʋʉɸʃʆʂʉ 

Á ɸʣʶʤʦʦʢʩʠʜʥʳʝ ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ 

Á LED ʥʘʟʥʘʯʝʥʠʷ 

Á ʆʜʥʦʩʪʦʨʦʥʥʠʝ ʧʣʘʪʳ 

Á ɼʚʫʩʪʦʨʦʥʥʠʝ ʧʣʘʪʳ 

Á ʇʦʜʣʦʞʢʠ 

Á LED ʘʥʘʣʦʛʠ COB (Chip-on-Board) 

Á LED ʬʠʪʦ ʤʦʜʫʣʠ  

Áʂʣʘʩʪʝʨʥʳʝ ʤʦʜʫʣʠ  

Áʄʦʱʥʳʝ ʤʦʜʫʣʠ 

 

Á ʉʠʣʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

Á ʇʝʯʘʪʥʳʝ ʧʣʘʪʳ  

Á ʇʦʜʣʦʞʢʠ  

Á ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ 

 

Á ʈʝʰʝʥʠʷ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

 

Á ʇʝʯʘʪʥʳʝ ʧʣʘʪʳ ʥʘ ʬʦʣʴʛʠʨʦʚʘʥʥʦʤ ʘʣʶʤʠʥʠʠ ʠ FR4 

Á ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʨʘʡʚʝʨʳ    
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Áˢ͡Ό͙ͣͦͦͫ͒͟ ͔ͦ͋͊͒͊ͭ͡ ͔͍ͭͨͦͨͪͦͦ͒ͤͦͫͭ͡ΈΌ 

120ˤͭκόʤϊʂ), ;ͭͦ ͎ͤ͊ͣͤͦͦ ͍·΄͔ ;͔ͣ  ͯ

͔͙ͣͭ͊͡͡;͔͙ͫ͟ͻ ͨ͊ͭ͡ (IMS)  ͙ ͔͙ͪ͊ͣ͟;͔͙ͫ͟ͻ 

ͨ͊ͭ͡(Alіhї). 

Áˢ͡Ό͙ͣͦͦͫ͒ͤ͟·͔ ͙ͨͦ͒ͦ͗͟͡  ͙ ͨ͊ͭ͡· ͤ͊͘;͙͔ͭ͡Έͤͦ 

͔͒΄͔͍͔͡  ͍ ͦͭͤͦ΄͔͙͙ͤ ͤ ͊ ͒ чͣ, ;͔ͣ ͎͙͔͒ͪͯ 

͍·͔͍ͫͦͦͭͨͦͨͪͦͦ͒ͤ͟͡·͔ ͙ͨͦ͒ͦ͗͟͡  ͙ͨ͊ͭ͡·Σ  ͙͒͊Όͭ 

͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͙͙͙͎͍ͤ͗ͤͪͤͦ·ͻ 

͔ͪ΄͔͙͚ͤ. 

Áˢ͡Ό͙ͣͦͦͫ͒ͤ͟·͔ ͙ͨͦ͒ͦ͗͟͡  ͙ ͨ͊ͭ͡· ͦ͋͊͒͊͡Όͭ 

͔͍ͨͪͦͫͻͦ͒ͤ·͙ͣ ͔͙ͭͪͣ;͔͙͙ͫͣ͟ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟, 

͍͙ͫͦͨͦͫͭ͊ͣ·͙ͣ  ͔͙͚ͫͪ͊ͣͦ͟͟ AIN,  ͙͔ͣͻ͙͊ͤ;͔͙͙ͫͣ͟ 

-  ͫ IMS ͔͙͙ͣ͊ͭͪ͊͊ͣ͡Σ ;ͭͦ ͔͔͒͊ͭ͡ ͨͪͦ͒ͯͭ͟ 

͙ͯͤ͊͟͡Έͤ·ͣΣ ͯ͒ͦ͋ͤ·ͣ  ͍ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘  ͙

ͦͭͪ͟·͍͊Ό΅͙ͣ ͍ͤͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͫͦ͒͊ͤ͘Ύ 

͙͍ͨͪ͋ͦͪͦ ͙  ͯ ͚͍ͫͭͪͦͫͭ. 

ʇʆɿʀʎʀʆʅʀʈʆɺɸʅʀɽ ɸʃʖʄʆʆʂʉʀɼɸ 
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ɸʃʖʄʆʆʂʉʀɼʅɸʗ ʊɽʍʅʆʃʆɻʀʗ 

Áʇʦʜʣʦʞʢʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʧʦ ʘʣʶʤʦʦʢʩʠʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʧʨʦʚʦʜʷʱʠʭ ʩʣʦʝʚ ʘʣʶʤʠʥʠʷ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʠʤʝʶʱʝʛʦ ʥʘʥʦʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ. ʀʤʝʥʥʦ ʵʪʦʪ ʩʣʦʡ ʜʠʵʣʝʢʪʨʠʢʘ ʩ ʚʳʩʦʢʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʈʋʉɸʃʆʂʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʜʝʣʠʷʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ IMS ʤʘʪʝʨʠʘʣʦʚ. 

ɸʣʶʤʠʥʠʡ ʇʨʝʧʨʝʛ ʄʝʜʴ 

ALOX  

ʤʘʪʝʨʠʘʣ 

IMS 

ʤʘʪʝʨʠʘʣ 

ʆʢʩʠʜ Al2O3 

Áʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ AL OXIDE ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʩʦʯʝʪʘʥʠʠ ʧʨʦʮʝʩʩʘ ʘʥʦʜʥʦʛʦ ʦʢʠʩʣʝʥʠʷ (ʘʥʦʜʠʨʦʚʘʥʠʷ) ʘʣʶʤʠʥʠʷ ʩ ʭʦʨʦʰʦ 

ʦʩʚʦʝʥʥʳʤʠ ʙʘʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ (ʚʘʢʫʫʤʥʦʛʦ ʥʘʥʝʩʝʥʠʷ 

ʤʝʪʘʣʣʦʚ ʠ ʬʦʪʦʣʠʪʦʛʨʘʬʠʠ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ, ʵʣʝʢʪʨʦʥʥʦʡ, ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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Áʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ ʘʥʦʜʠʟʘʮʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʪʦʣʱʠʥʦʡ 

ʠ ʪʦʧʦʣʦʛʠʝʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ  

Áʇʫʪʝʤ ʯʘʩʪʠʯʥʦʛʦ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʘʥʦʜʠʨʦʚʘʥʠʷ ʘʣʶʤʠʥʠʷ ʚʦʟʤʦʞʥʦ 

ʩʦʟʜʘʪʴ ʪʦʢʦʧʨʦʚʦʜʷʱʠʝ ʠ ʪʦʢʦʥʝʧʨʦʚʦʜʷʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʠ, 

ʘ ʪʘʢʞʝ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ 

ɸʃʖʄʆʆʂʉʀɼʅɸʗ ʊɽʍʅʆʃʆɻʀʗ 

ɸʣʶʤʠʥʠʡ ʆʢʩʠʜ Al2O3 
ʄʝʜʴ 

ʇʦʣʠʛʦʥ: 
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ɸʃʖʄʆʆʂʉʀɼʅʓɽ ʇɽʏɸʊʅʓɽ ʇʃɸʊʓ 

ɸʣʶʤʦʦʢʩʠʜʥʘʷ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ 
 

 

 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ:  

1. ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘʷ ʮʝʥʘ  

2. ʉʪʘʙʠʣʴʥʦʩʪʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʘʞʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ 

3. ɺʳʩʦʢʘʷ ʪʝʨʤʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ 

4. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʴʰʠʭ ʧʘʥʝʣʝʡ 

5. ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʥʪʘʞʘ 

6. ʇʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ 

7. ɺʪʦʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʧʨʦʜʫʢʪ 
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ʊɽʍʅʆʃʆɻʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ɸʃʖʄʆʆʂʉʀɼɸ  
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̒͒ͪͦͣ ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊ ͙͎͍͔͙ͦͭͦͤ͘͡Ύ ͊͡Ό͙ͣͦͦͫ͒ͤ͟·ͻ ͔ͨ;͊ͭͤ·ͻ ͨ͊ͭ͡ Ύ͍͡ΎΌͭͫΎ ͨͪͦͼ͔ͫͫ· 
͙͙͍͙ͦͫ͒ͪͦ͊ͤ͟Ύ ͊͡Ό͙͙ͣͤΎ  ͙ͤ͊ͨ·͔͙ͤ͡Ύ  ͔ͫͨͦͫ͒ͯ͡Ό΅͙ͣ ͎͊͡Έ͍͙͊ͤ;͔͙ͫͣ͟ ͤ͊ͪ͊΅͙͍͙͔͊ͤͣ ͔͎ͣ͒ͤͦͦ ͫͦ͡Ύ. 
͙̏ͭ ͨͪͦͼ͔ͫͫ· ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͍͔ͦͫͤͦͤͦ ͙ͦͭ͡;͙͔ ͦ ͔ͭͭͻ͎͙͙ͤͦͦ͡ ͙͎͍͔͙ͦͭͦͤ͘͡Ύ ͫͭ͊ͤ͒͊ͪͭͤ·ͻ IMS  ͙
͔͔ͦͨͪ͒͡ΎΌͭ  ͨ ͔͙ͪͣͯ΅͔͍ͫͭ͊ ͊ ͡Ό͙ͣͦͦͫ͒ͤ͟·ͻ ͨ ͔;͊ͭͤ·ͻ ͨ ͊ͭ͡Σ ͟ ͊͟ ͍  ͦ ͙͋͊ͫͭ͡ ͭ ͔͍͎ͨͦͦͦ͡ ͣ ͔͔͔ͤ͒͗ͣͤͭ͊Σ ͭ ͊͟ ͙  
 ͍ ͔ͪ΄͔͙͙ͤ ͙ͦͤͫͭͪͯͭͦͪͫ͟͟͟ͻ ͊͒͊͘;. ˻͔ͫͦ͋ͤͤͦͫͭΈ ͊͡Ό͙͚ͣͦͦͫ͒ͤͦ͟ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ͫͦͫͭͦͭ  ͍ ͭͦͣΣ ;ͭͦ  ͍
ͨͪͦͼ͔͔ͫͫ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙͍͔ͫͭͤ͘·͔ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͔ͦͨͪ͊ͼ͙͙ ͙ͨͪ ͙͙ͫͦ͒͊ͤ͘ 
͙ͨͪͤͼ͙͙ͨ͊͡Έͤͦ ͤ ͍͚ͦͦ ͨ ͪͦ͒ͯ͟ͼ͙͙. 



1. ʄʦʥʪʘʞ SMD ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʧʨʦʚʦʜʥʠʢ; 

2. ʄʦʥʪʘʞ SMD ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʦʙʱʠʡ ʩʣʦʡ (ʘʣʶʤʠʥʠʝʚʦʝ ʦʩʥʦʚʘʥʠʝ); 

3. ʄʦʥʪʘʞ PTH ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʦʪʚʝʨʩʪʠʝ; 

4. ʄʦʥʪʘʞ PTH ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʦʙʱʠʡ ʩʣʦʡ (ʘʣʶʤʠʥʠʝʚʦʝ ʦʩʥʦʚʘʥʠʝ); 

5. ʉʦʟʜʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʚ ʩʣʦʷʭ ʯʝʨʝʟ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪʚʝʨʩʪʠʷ. 

9 

ɺʆɿʄʆɾʅʆʉʊʀ ɸʃʖʄʆʆʂʉʀɼʅʆʁ ʊɽʍʅʆʃʆɻʀʀ 

É ʆʆʆ çʈʋʉɸʃʆʂʉè, 2010-2018. ɺʩʝ 

ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. 



ʉɺʆʁʉʊɺɸ ɸʃʖʄʆʆʂʉʀɼʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

É ʆʆʆ çʈʋʉɸʃʆʂʉè, 2010-2018. ɺʩʝ 

ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. 
10 

 

˸͔ͻ͙͊ͤ;͔͙͔ͫ͟ ͙ ͔͙ͭͪͣ;͔͙͔ͫ͟ ͔ͨ͊ͪ͊ͣͭͪ· ͊͡Ό͙͎ͣͦͦͫ͒ͤͦͦ͟ ͔͙ͣ͊ͭͪ͊͊͡ 

˹͍͙͔͊͊ͤ͘ ˩͒Φ ͙͔͔͙ͣͪͤ͘Ύ ˭ͤ͊;͔͙͔ͤ 
͔͍́ͨͦͨͪͦͦ͒ͤͦͫͭ͡Έ ͫͦ͡Ύ ͙͒Ή͔͙ͭͪ͊͟͟͡ ˤͭκόͣϊK) җ 12 

͔͍́ͨͦͨͪͦͦ͒ͤͦͫͭ͡Έ ͙ͨͦ͒ͦ͗͟͡Σ ͙͔͎ͤͭͪ͊͡Έͤ͊Ύ ˤͭκόͣϊK) җ 120 

˾͊͋ͦ;͊Ύ ͔͔ͭͣͨͪ͊ͭͯͪ͊ ϲC < 350 

˴ͦΉͺͺ͙ͼ͙͔ͤͭ ͔͍͎ͭͨͦͦͦ͡ ͪ͊ͫ΄͙͔͙ͪͤΎ ό́˴˾ύ ͨͨͣ/ϲC 8-12 

˽ͪͦ;ͤͦͫͭΈ ͤ͊ ͙͎͙͋͘ MPa 60 
͔͙̏ͭͪ͟͡;͔͙͔ͫ͟ ͔ͨ͊ͪ͊ͣͭͪ· ͊͡Ό͙͎ͣͦͦͫ͒ͤͦͦ͟ ͔͙ͣ͊ͭͪ͊͊͡ 

˹͍͙͔͊͊ͤ͘ ˩͒Φ ͙͔͔͙ͣͪͤ͘ΎΣ ͦ͋ͦͤ͊͘;͔͙͔ͤ ˭ͤ͊;͔͙͔ͤ 
ˤ·͔͙͍͔͔͒ͪ͗͊ͣͦ ͤ͊ͨͪΎ͔͙͔͗ͤΣ ͭͦ͡΅͙ͤ͊ 

͙ͦͫ͒͊͟ тр ͣͣ͟ 
 ʕ җнрлл 

˨͙Ή͔͙ͭͪ͟͡;͔ͫ͊͟Ύ ͙ͨͪͦͤͼ͔͊ͣͦͫͭΈ  ʁ 5,5-6 

͎͔́͊ͤͤͫ ͎ͯ͊͡ ͙͒Ή͔͙ͭͪ͟͡;͔͙ͫ͟ͻ ͔ͨͦͭͪΈ  tg  ɻ 0,012 

˽͍͔ͦͪͻ͔ͤͦͫͭͤͦ ͙͍͔͙͔ͫͦͨͪͦͭͤ͡ R_S, ˻  ͣ 1,5 x 10e13 

˻͋Ά͔͔ͣͤͦ ͙͍͔͙͔ͫͦͨͪͦͭͤ͡ R_v, ˻  ͣ 3,9 x 10e13 

˴͙͍ͦͤͫͭͪͯͭͤ͟·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͊͡Ό͙͎ͣͦͦͫ͒ͤͦͦ͟ ͔͙ͣ͊ͭͪ͊͊͡ 

˹͍͙͔͊͊ͤ͘Σ ͍͙ͯͫͦ͡Ύ ˩͒Φ ͙͔͔͙ͣͪͤ͘Ύ ˭ͤ͊;͔͙͔ͤ 

˸͙͊ͫͣ͊͟͡Έͤ·͚ ͔ͪ͊ͣͪ͘ ͨ͊ͭ͡· ͣ  ͣ 290x450 

́ͦ͡΅͙ͤ͊ ͙͒Ή͔͙ͭͪ͟͡;͔͎ͫͦͦ͟ ͫͦ͡Ύ όAl2O3) ҡ  ͣ 2 -200 

́ͦ͡΅͙ͤ͊ ͊͡Ό͙͙͔͍͎ͣͤͦͦ ͍͙ͦͫͤͦ͊ͤΎ  ͣ  ͣ 0.381; 1.0; 1.5;3,0 

́ͦ͡΅͙ͤ͊ ͔͚ͣ͒ͤͦ ͔͙ͣͭ͊͊͘͡͡ͼ͙͙ ҡ  ͣ 2 ς 300 

͔́ͪͣͦͼ͙͙͍͙͔ͪͦ͊ͤ͟͡: 20-320 ϲC, нл ͔ͫ͟Φ ˴͙ͦ͡;͔͍ͫͭͦ ͼ͙͍ͦ͟͡ >15 



ɸʅɸʃʆɻʀ CHIP-ON-BOARD 

11 
É ʆʆʆ çʈʋʉɸʃʆʂʉè, 2010-2018. ɺʩʝ 

ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. 

ʊʨʝʙʦʚʘʥʠʷ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1.5 ʤʤ 

Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >100 ɺʪ/(ʤϊʂ) 
Å ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʇʇ: 19ʭ19 ʤʤ 

Å ɹʝʩʢʦʨʧʫʩʥʳʝ ʩʚʝʪʦʜʠʦʜʳ: SZ8Y15 

Å ʄʦʱʥʦʩʪʴ ʤʦʜʫʣʷ: 18 ɺʪ 

ʇʨʦʝʢʪ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1,5 ʤʤ 

Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >120 ɺʪ/(ʤϊʂ) 
Å ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʇʇ: 19ʭ19 ʤʤ 

Å ɹʝʩʢʦʨʧʫʩʥʳʝ ʩʚʝʪʦʜʠʦʜʳ: SZ8Y15 

Å ʈʘʩʩʝʠʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ:  > 100 ɺʪ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʩʪʘʣʣʘ 

ʩʚʝʪʦʜʠʦʜʘ 

 ʀʪʦʛ: ʨʘʩʩʝʠʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʶʤʦʦʢʩʠʜʥʳʭ 

ʧʝʯʘʪʥʳʭ ʜʣʷ ʤʦʥʪʘʞʘ ʙʝʩʢʦʨʧʫʩʥʳʭ ʩʚʝʪʦʜʠʦʜʦʚ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʨʘʙʦʯʠʭ 

ʨʝʞʠʤʘʭ.  

 

ʈʘʟʨʘʙʦʪʢʘ: ʩʚʝʪʦʜʠʦʜʥʳʡ ʤʦʜʫʣʴ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴ ʤʦʥʪʘʞʘ ʩʚʝʪʦʜʠʦʜʦʚ. 



ʋʃʀʏʅʓɽ ʉɺɽʊʀʃʔʅʀʂʀ 

12 
É ʆʆʆ çʈʋʉɸʃʆʂʉè, 2010-2018. ɺʩʝ 

ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. 

ʊʨʝʙʦʚʘʥʠʷ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1.5 ʤʤ 

Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >120ɺʪ/(ʤϊʂ) 
Å ʉʚʝʪʦʜʠʦʜʳ: ʚ ʦʜʥʦʤ ʢʣʘʩʪʝʨʝ 4 ʩʚʝʪʦʜʠʦʜʘ ʚ ʢʦʨʧʫʩʝ 3535 

Å ʃʠʥʟʘ ʧʦʜ ʢʦʨʧʫʩ ʩʚʝʪʦʜʠʦʜʦʚ 5050 

ʇʨʦʝʢʪ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1,5 ʤʤ 

Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >150 ɺʪ/(ʤϊʂ) 
(ʚʳʧʦʣʥʝʥʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚ ʦʢʩʠʜʝ ʧʦʜ ʪʝʨʤʘʣʧʘʜʘʤʠ ʩʚʝʪʦʜʠʦʜʦʚ) 

Å ʉʚʝʪʦʜʠʦʜʳ: ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʚʝʪʦʜʠʦʜʘʤʠ ʚ ʢʣʘʩʪʝʨʝ 0,5 ʤʤ 

Å ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʥʟʝ ʧʦʜ ʢʦʨʧʫʩ 5050 

 
ʀʪʦʛ: ʨʘʩʩʝʠʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʦʜʫʣʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 2 ʨʘʟʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʦʣʝʝ ʜʝʰʝʚʳʭ ʩʚʝʪʦʜʠʦʜʦʚ (ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʝʪʦʜʠʦʜʦʚ ʫʚʝʣʠʯʝʥʦ ʚ 4 ʨʘʟʘ). 

ʇʝʨʩʧʝʢʪʠʚʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʪʝʨʦʚ ʠʟ ʙʦʣʝʝ ʜʝʰʝʚʳʭ 

ʩʚʝʪʦʜʠʦʜʦʚ (ʥʘʧʨʠʤʝʨ, 3535) ʧʦʜ ʣʠʥʟʳ ʧʦʜ ʩʚʝʪʦʜʠʦʜʳ, ʢʦʨʧʫʩʘ 

ʢʦʪʦʨʳʭ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ (ʥʘʧʨʠʤʝʨ, 5050, 7070) ʧʦʟʚʦʣʷʝʪ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʚʝʪʦʜʠʦʜʥʳʝ ʤʦʜʫʣʠ ʜʣʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʜʦʨʦʛ, 

ʟʘʧʨʘʚʦʢ ʠ ʪ.ʜ. 

ʈʘʟʨʘʙʦʪʢʘ: ʩʚʝʪʦʜʠʦʜʥʳʡ ʤʦʜʫʣʴ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴ ʤʦʥʪʘʞʘ 

ʩʚʝʪʦʜʠʦʜʦʚ. 



ʇʈʆʄʓʐʃɽʅʅʆɽ ʀ ʅɸʈʋɾʅʆɽ ʆʉɺɽʑɽʅʀɽ 

13 
É ʆʆʆ çʈʋʉɸʃʆʂʉè, 2010-2018. ɺʩʝ 

ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. 

ʊʨʝʙʦʚʘʥʠʷ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1.5 ʤʤ 

Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >120ɺʪ/(ʤϊʂ) 
Å ʉʚʝʪʦʜʠʦʜʳ: 180 ʩʚʝʪʦʜʠʦʜʦʚ SZ8Y19 

Å ʄʦʱʥʦʩʪʴ: 567 ɺʪ 

ʇʨʦʝʢʪ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1,5 ʤʤ 

Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >120 ɺʪ/(ʤϊʂ) 
Å ʉʚʝʪʦʜʠʦʜʳ: ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʚʝʪʦʜʠʦʜʘʤʠ ʚ 

ʢʣʘʩʪʝʨʝ 1 ʤʤ 

Å ʈʘʩʩʝʠʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ:  > 600 ɺʪ ʧʨʠ ʩʦʭʨʘʥʝʥʠʝ 

ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʩʪʘʣʣʘ ʩʚʝʪʦʜʠʦʜʘ 

ʈʘʟʨʘʙʦʪʢʘ: ʩʚʝʪʦʜʠʦʜʥʳʡ ʤʦʜʫʣʴ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴ 

ʤʦʥʪʘʞʘ ʩʚʝʪʦʜʠʦʜʦʚ. 

ʀʪʦʛ: ɺ ʤʦʜʫʣʝ ß55 ʤʤ ʨʝʘʣʠʟʦʚʘʥʳ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ 

ʛʨʫʧʧʳ  ʠʟ 90 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʩʚʝʪʦʜʠʦʜʦʚ ʢʘʞʜʘʷ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ï 

63540 ʣʤ. 

ʇʝʨʩʧʝʢʪʠʚʘ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʶʤʦʦʢʩʠʜʥʳʭ ʧʝʯʘʪʥʳʭ 

ʜʣʷ ʤʦʥʪʘʞʘ ʙʝʩʢʦʨʧʫʩʥʳʭ ʩʚʝʪʦʜʠʦʜʦʚ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʨʘʙʦʯʠʭ ʨʝʞʠʤʘʭ. 



ɸɺʊʆʄʆɹʀʃʔʅʓɽ ʌɸʈʓ 

14 
É ʆʆʆ çʈʋʉɸʃʆʂʉè, 2010-2018. ɺʩʝ 

ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʫ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1.5 ʤʤ 

Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >100 ɺʪ/(ʤϊʂ) 
Å ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ: > 2.5 ʢɺ 

Å ʎʚʝʪ ʟʘʱʠʪʥʦʡ ʧʘʷʣʴʥʦʡ ʤʘʩʢʠ: ʯʝʨʥʳʡ 

Å ʌʠʥʠʰʥʦʝ ʧʦʢʨʳʪʠʝ: ENIG 

ʇʨʦʝʢʪ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1,5 ʤʤ 

Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >120 ɺʪ/(ʤϊʂ) 
Å ʇʨʦʙʠʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: > 2,5 ʢɺ (ʦʢʩʠʜʠʨʦʚʘʥ 

ʪʦʨʝʮ ʚ ʦʙʣʘʩʪʠ ʢʦʥʮʝʚʳʭ ʧʝʯʘʪʥʳʭ ʢʦʥʪʘʢʪʦʚ) 

Å ʌʠʥʠʰʥʦʝ ʧʦʢʨʳʪʠʝ: ENIG 

ʀʪʦʛ: ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʪʦʨʝʮ, ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʙʦʷ ʤʝʞʜʫ 

ʢʦʥʪʘʢʪʘʤʠ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʥʘ ʪʦʨʮʘ. ʇʣʘʪʳ AL OXIDE ʢʘʢ ʛʠʙʨʠʜ ʧʨʝʠʤʫʱʝʩʪʚ ʢʝʨʘʤʠʢʠ 

ʠ MCPCB ʜʣʷ ʤʦʱʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ: ʩʚʝʪʦʜʠʦʜʥʳʡ ʤʦʜʫʣʴ ʩ ʢʦʥʮʝʚʳʤʠ ʧʝʯʘʪʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ. 

ɹʝʩʢʦʨʧʫʩʥʳʝ  

ʩʚʝʪʦʜʠʦʜʳ 

ʂʦʥʮʝʚʳʝ 

ʧʝʯʘʪʥʳʝ 

ʢʦʥʪʘʢʪʳ 

ʉʣʦʡ ʘʣʶʤʦʦʢʩʠʜʘ 

ɸʣʶʤʠʥʠʡ 

*ʊʦʣʱʠʥʳ ʩʣʦʝʚ ʧʦʢʘʟʘʥʳ ʫʩʣʦʚʥʦ 
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ʊʨʝʙʦʚʘʥʠʷ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1.5 ʤʤ 
Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >100 ɺʪ/(ʤϊʂ) 
Å ɼʚʘ ʩʣʦʷ 

Å ʅʘʣʠʯʠʝ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʭ 

ʦʪʚʝʨʩʪʠʡ ß1,6 ʤʤ 

ʇʨʦʝʢʪ: 

Å ʊʦʣʱʠʥʘ ʦʩʥʦʚʘʥʠʷ: 1,5 ʤʤ 
Å ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ: >120 ɺʪ/(ʤϊʂ) 
Å ɼʚʘ ʩʣʦʷ 

Å ɺʳʧʦʣʥʝʥʳ ʧʝʨʝʭʦʜʥʳʝ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʝ 

ʦʪʚʝʨʩʪʠʷ 

ʀʪʦʛ: ʨʝʰʝʥʘ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʣʘʤʧʘʭ ʨʝʪʨʦʬʠʪʘʭ - ʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ, ʚ ʢʦʪʦʨʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʩʚʝʪʦʜʠʦʜʥʳʡ ʤʦʜʫʣʴ, ʜʨʘʡʚʝʨ, ʨʘʜʠʘʪʦʨ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ  

ʧʝʯʘʪʥʳʭ ʧʣʘʪ AL OXIDE ʢʘʢ ʜʚʫʩʪʦʨʦʥʥʠʝ MCPCB. 

ʈʘʟʨʘʙʦʪʢʘ: ʩʚʝʪʦʜʠʦʜʥʳʡ ʤʦʜʫʣʴ ʩ ʜʨʘʡʚʝʨʦʤ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ. 

ʇʝʨʝʭʦʜʥʳʝ 

ʦʪʚʝʨʩʪʠʷ 



˸͍ͦͫ͊͟ 

ʆʉʅʆɺʅʓɽ ʂʃʀɽʅʊʓ&ʇɸʈʊʅɽʈʓ 
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