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ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʠʟʜʝʣʠʡ ʉɺʏ ʵʣʝʢʪʨʦʥʠʢʠ 



LTCC ïLow Temperature Co-fired Ceramics  

(ʥʘʧʨʠʤʝʨ, DuPont 951 ʠ Ferro L8) 

ɹʦʨʦʩʠʣʠʢʘʪʥʦʝ 

ʩʪʝʢʣʦ 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ 

HTCC ï High Temperature Co-fired Ceramics  

(ʥʘʧʨʠʤʝʨ, ɺʂ-94 ʠ ɺʂ-100) 



˻͍ͫͤͦͤ·͔ ͦͤͫͭͪͯ͟͟ͼ͙ͦͤͤ·͔ Ή͔͔ͣͤͭ͡· 
LTCC ͨ͊ͭ͡·   

1 - ʕ ͔ͪͻ͙͚ͤ ͤ͊ͪͯ͗ͤ·͚ ͍͙ͨͪͦͦ͒ͤ͟Τ 
2 - ˿ ͍͔ͦͣͫͭͤͦ ͙͙͡ ͔͍͙͎͔ͨͦͫ͗͊ͣ͡·͚ 

͔͙ͪͫͭͦͪ͘Τ 
3 - ˿ ͪ͟·ͭ·͚ ό͍͔͙͚ͤͯͭͪͤͤύ ͔͙ͪͫͭͦͪ͘Τ 
4 - ˿ ͪ͟·͔ͭͦ ό͍͔͔͔ͤͯͭͪͤͤύ ͍͔͙͔ͦͭͪͫͭΤ 

5 - ˿ ͪ͟·ͭ·͚ ό͍͔͙͚ͤͯͭͪͤͤύ ͔ͦͤ͒ͤͫ͊ͭͦͪ͟Τ 
6 -  ˥ ͯ͡ͻ͙͔ ͍͔͙ͦͭͪͫͭΎ ; 
7 - ˿ ͦͦͫͤ·͔ ͦ ͍͔͙ͭͪͫͭΎΤ 

A - ˴ ͦͤͭ͊ͭͤ͊͟Ύ ͨͦ͡΅͊͒͊͟Τ 
B - ˨ ͙͔͊ͣͭͪ ͍͔͙ͦͭͪͫͭΎΦ 



ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ  

ʥʘ ʦʩʥʦʚʝ LTCC : 
 

Å ʭʠʤʠʯʝʩʢʘʷ ʠ ʨʘʜʠʘʮʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ; 

Å ʪʝʨʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ (ʜʦ 600Áʉ) ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʝʧʣʦʩʪʦʢʦʚ) ʩ ʪʝʧʣʦʧʨʦʚʦʜʥʦ- 

ʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʥʠʪʨʠʜʘ ʘʣʶʤʠʥʠʷ; 

Å ʥʠʟʢʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ (ʜʦ 110 ɻɻʮ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʣʷ ʉɺʏ-ʢʦʤʧʦʥʝʥʪʦʚ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʦʚ ʜʣʷ ʢʦʤʧʣʝʢʪʫ- 

ʶʱʠʭ ʠʟʜʝʣʠʡ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʥʘʯʠʪʝʣʴ- 

ʥʦ ʩʥʠʟʠʪʴ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʨʦʡʩʪʚ ʈʕɸ; 

Å ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʢʦʥʝʯʥʳʭ ʩʙʦʨʦʢ; 

Å ʚʳʩʦʢʘʷ ʪʚʝʨʜʦʩʪʴ; 

Å ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʙʣʠʟʢʠʡ ʢ ʢʨʝʤʥʠʶ (ʊʂʃʈ Si=5.1* 

10-6 Áʉ-1, ʊʂʃʈ LTCC ʚ ʜʠʘʧʘʟʦʥʝ 3 - 8 * 10-6 Áʉ-1) 



                  1ύ ˽͔͔͙͍ͪͫͨͭͤ͟·͚ ͍͙͊͊ͼ͙ͦͤͤ·͚ ͔ͦͣͨͫ͟͟͡ ͺ͍͚ͪͦͤͭͦͦ ͍͙͊͊ͼ͙͙ (˽ˢ˴ ̅ˢύ 
 
˴͔ͦͣͨͫ͟͡ ˾˶˿ -́50 ͨ ͔͙͔ͪ͒ͨͦͦ͗ͭ͡͡Έͤͦ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋ΎΥ 
ω ͍ͤͦͫͦͯΌ ˾˶˿ ͫ ˢ̅ˢ˾ ̊-мнм ̆-͙͒͊ͨ͊ͦͤ͊͘  
ω ͍͋ͦͪͭͦ·͔ ˾˶˿ ͫ ˢ̅ˢ˾ ̆-͙͒͊ͨ͊ͦͤ͊͘ ό͒ͦ͗ͤ͡· ͋·ͭΈ  
͔ͪ͊ͣ͘΅͔ͤ· ͍ ͍͚ͤͦͫͦͦ ;͙͊ͫͭ ͺΌ͔͘͡Ύ͗͊ύ  
ω ͪ͟·͡Έ͔͍·͔ ˾˶˿ ͫ ˢ̅ˢ˾ [-͙͒͊ͨ͊ͦͤ͊͘  
ω ͍ͦͣͦ͗ͤͦ͘Σ ͍ͦͪͣͦ͊͟Ύ ˾˶˿ ͫ ˢ̅ˢ˾ ̆-͙͒͊ͨ͊ͦͤ͊͘  
ω ͔͚͔ͦͤͭͤͪͤ͊͟Ύ ˾˶˿ ͫ ˢ̅ˢ˾ ˴ -͙͊͒͊ͨ͊ͦͤ͊͘ (͙͙͔͍ͣͫͭͪͦ͡͡·͚)  
ω ͍ͦͣͦ͗ͤͦ͘Σ ͒͊ͭ;͙͙͟ ˾˶˿ ͫ ˢ̅ˢ˾ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·͔ ͨͦ ͦ͋΄͙͍͔͟  
 
нύ ˾˶˿ ͔͙ͦ͋ͤ͊ͪͯ͗ͤΎΣ ͍͔͔͙ͤ͊͒ͤΎ ͙ ͼ͔͔͙ͯ͊͊ͤ͘͟͡Ύ ͤ ͊ ͔͙ͫͪ͒ͤͻ ͙ ͋ͦ͡Έ΄͙ͻ ͍·ͫͦͭ͊ͻ 
͔͍͎ͣͭͪͦͦͦ ͙͒͊ͨ͊ͦͤ͊͘ 
оύ ˹͔͊ͣͤ͘·͔ ˾˶˿ 
ω ͤ͊ ͎͙͎͒ͦͪͦͤͭͤͦͦ͘ ͦ ͔͙͋ͤ͊ͪͯ͗ͤΎΤ 
ω ͊͘ ͎͙͎ͦͪͦͤͭͤͦͦ͘ ͦ ͔͙͋ͤ͊ͪͯ͗ͤΎΤ 
ω ͨͦ ͍͔͒ͨͦͪͻ͚ͤͦͫͭͤͦ ͪ ͙͊͒ͦͦ͊͟͡ͼ͙͙Φ  
 

˸͍͊ͫͫͦ·͚ ͨͪͦ͒ͯͭ͟ ͤ͊ LTCC 



˽˽˸ ˾˶˿ ͒͡Ύ ͙͔͙͔ͫͭͪ͋ͭ͡Ύ ˸͙˥-35  
ζˬ ͯ-͟ˢη̏ CD! ͙ CD! ор ͫ ˢ̅ˢ˾ 

http://kret.com/ru/news/3465/  


