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ȳɋɒɓɔɉɔ ɔ ɓɆɗ

ȪɆɓɓɆɥ ɖɆɇɔɘɆ ɕɖɋɊɗɘɆɈɑɋɓɆ ɑɆɇɔɖɆɘɔɖɎɋɏ ɗɕɋɐɘɖɔɗɐɔɕɎɎ ȼɋɓɘɖɆ 
ɖɆɊɎɆɜɎɔɓɓɔɏ Ɏ ɥɊɋɖɓɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ çȶȳȮȮȶȵè Ɏ ɈɡɕɔɑɓɋɓɆ 
ɗɔɈɒɋɗɘɓɔ ɗ ɐɔɒɕɆɓɢɔɓɆɒɎ Ɏɍ ɚɎɖɒ çRSSè Ɏ çElmiè.

ȱɆɇɔɖɆɘɔɖɎɥ ɗɕɋɐɘɖɔɗɐɔɕɎɎ ɗɔɍɊɆɓɆ Ɉ 1998 ɉɔɊə Ɏ ɥɈɑɥɋɘɗɥ 
ɕɖɆɈɔɕɖɎɋɒɓɎɐɔɒ ȴɘɊɋɑɆ ɕɔɑəɕɖɔɈɔɊɓɎɐɔɈɡɛ ɊɋɘɋɐɘɔɖɔɈ Ɏ ɇɑɔɐɔɈ 
ɊɋɘɋɐɘɎɖɔɈɆɓɎɥ ɓɆ ɔɗɓɔɈɋ ɞɎɖɔɐɔɍɔɓɓɡɛ ɕɔɑəɕɖɔɈɔɊɓɎɐɔɈ ȶȳȮȮȶȵɆ 
Ɉɖɋɒɦɓ ȷȷȷȶ.

ȱɆɇɔɖɆɘɔɖɎɥ Ɉɡɕɔɑɓɥɋɘ ɗɑɋɊəɤɟɎɋ ɖɆɇɔɘɡ:
Â ȮɗɗɑɋɊɔɈɆɓɎɋ ɣɑɋɐɘɖɔɚɎɍɎɝɋɗɐɎɛ ɕɆɖɆɒɋɘɖɔɈ ɞɎɖɔɐɔɍɔɓɓɡɛ 
ɕɔɑəɕɖɔɈɔɊɓɎɐɔɈ Ɋɑɥ ɎɍɉɔɘɔɈɑɋɓɎɥ ɊɋɘɋɐɘɔɖɔɈ

Â ȶɆɍɖɆɇɔɘɐɆ ɘɋɛɓɔɑɔɉɎɎ ɎɍɉɔɘɔɈɑɋɓɎɥ ɖɆɍɑɎɝɓɡɛ ɘɎɕɔɈ ɊɋɘɋɐɘɔɖɔɈ ɓɆ 
ɔɗɓɔɈɋ ɞɎɖɔɐɔɍɔɓɓɡɛ ɕɔɑəɕɖɔɈɔɊɓɎɐɔɈ 

Â ȮɗɗɑɋɊɔɈɆɓɎɋ ɣɑɋɐɘɖɔɚɎɍɎɝɋɗɐɎɛ Ɏ ɗɕɋɐɘɖɔɒɋɘɖɎɝɋɗɐɎɛ ɕɆɖɆɒɋɘɖɔɈ 
ɊɋɘɋɐɘɔɖɔɈ

Â ȶɆɍɖɆɇɔɘɐɆ ɇɑɔɐɔɈ ɊɋɘɋɐɘɎɖɔɈɆɓɎɥ ɓɆ ɔɗɓɔɈɋ ɞɎɖɔɐɔɍɔɓɓɡɛ 
ɕɔɑəɕɖɔɈɔɊɓɎɐɔɈ 



ȷɔɊɋɖɌɆɓɎɋ

ÂȨɗɘəɕɑɋɓɎɋ

ÂȦɓɆɑɎɍ ɕɔɑɥɖɎɍɆɜɎɎ Ɉ CdTe p-i-n
ɊɋɘɋɐɘɔɖɆɛ

ÂɃɐɗɕɋɖɎɒɋɓɘɆɑɢɓɡɋ ɖɋɍəɑɢɘɆɘɡ ɗ 
CdTe p-i-n ɊɋɘɋɐɘɔɖɆɒɎ

ÂȭɆɐɑɤɝɋɓɎɋ



ȨɗɘəɕɑɋɓɎɋ
ȪɋɘɋɐɘɔɖɡɎɍCdTe ɗP-I-N ɗɘɖəɐɘəɖɔɏɈɓɆɗɘɔɥɟɋɋɈɖɋɒɥ

ɞɎɖɔɐɔɕɖɎɒɋɓɥɤɘɗɥɊɑɥɗɕɋɐɘɖɔɒɋɘɖɎɎɖɋɓɘɉɋɓɔɈɗɐɔɉɔɎ
ɉɆɒɒɆɎɍɑəɝɋɓɎɥ. ȴɘɑɎɝɎɘɋɑɢɓɔɏɔɗɔɇɋɓɓɔɗɘɢɤCdTe
ɊɋɘɋɐɘɔɖɔɈɗPIN ɗɘɖəɐɘəɖɔɏɥɈɑɥɋɘɗɥɈɡɗɔɐɆɥɣɚɚɋɐɘɎɈɓɔɗɘɢ
ɖɋɉɎɗɘɖɆɜɎɎ,ɓɎɍɐɆɥɈɋɑɎɝɎɓɆɘɋɒɓɔɈɔɉɔɘɔɐɆɕɖɎɈɡɗɔɐɔɒ
ɍɓɆɝɋɓɎɎɓɆɕɖɥɌɋɓɎɥɗɒɋɟɋɓɎɥɊɋɘɋɐɘɔɖɆ,ɝɘɔɕɔɍɈɔɑɥɋɘ
ɖɋɆɑɎɍɔɈɆɘɢɈɡɗɔɐɔɐɆɝɋɗɘɈɋɓɓəɤɗɕɋɐɘɖɔɒɋɘɖɎɤ
ɖɋɓɘɉɋɓɔɈɗɐɔɉɔɎ ɉɆɒɒɆɎɍɑəɝɋɓɎɏ. Ȩ ɘɔ Ɍɋ Ɉɖɋɒɥ
ɓɋɗɘɆɇɎɑɢɓɔɗɘɢɛɆɖɆɐɘɋɖɎɗɘɎɐɊɋɘɋɐɘɔɖɆɈɔɈɖɋɒɋɓɎ,ɈɡɍɈɆɓɓɆɥ
ɋɉɔɕɔɑɥɖɎɍɆɜɎɋɏ,ɔɉɖɆɓɎɝɎɈɆɋɘɋɉɔɕɖɆɐɘɎɝɋɗɐɔɋɕɖɎɒɋɓɋɓɎɋ.
ȨɓɆɗɘɔɥɟɋɏɖɆɇɔɘɋɕɖɎɈɔɊɥɘɗɥɖɋɍəɑɢɘɆɘɡɖɆɍɖɆɇɔɘɐɎȧɑɔɐɆ
ɊɋɘɋɐɘɎɖɔɈɆɓɎɥ,ɗɓɆɇɌɋɓɓɔɉɔɗɕɋɜɎɆɑɢɓɔɏɗɎɗɘɋɒɔɏ
əɒɋɓɢɞɋɓɎɥɈɑɎɥɓɎɥɣɚɚɋɐɘɆɕɔɑɥɖɎɍɆɜɎɎCdTe PIN

ɊɋɘɋɐɘɔɖɆ.



ȪɎɓɆɒɎɐɆ ɕɔɑɥɖɎɍɆɜɎɎ ɕɔɗɑɋ ɕɔɊɆɝɎ 
ɓɆɕɖɥɌɋɓɎɥ 

ɓɆ P-I-N ɗɘɖəɐɘəɖə

1. ȶɆɗɕɖɋɊɋɑɋɓɎɋ ɣɑɋɐɘɖɎɝɋɗɐɔɉɔ ɕɔɑɥ Ɉ P-I-N ɗɘɖəɐɘəɖɆ ɓɋ 
ɥɈɑɥɋɘɗɥ ɗɘɆɇɎɑɢɓɡɒ. ȵɔɗɑɋ ɕɖɎɑɔɌɋɓɎɥ ɔɇɖɆɘɓɔɉɔ ɓɆɕɖɥɌɋɓɎɥ 
Ɉ I-ɔɇɑɆɗɘɎ  ɓɆɖəɞɆɋɘɗɥ ɖɆɈɓɔɈɋɗɎɋ. 
ȳɔ ɣɘɔ ɕɖɔɎɗɛɔɊɎɘ ɓɋ ɒɉɓɔɈɋɓɓɔ, Ɇ Ɉɔ ɈɖɋɒɋɓɎ, 
ɕɖɔɊɔɑɌɎɘɋɑɢɓɔɗɘɢ ɐɔɘɔɖɔɉɔ  ɔɕɖɋɊɋɑɥɋɘɗɥ ɕɔɗɘɔɥɓɓɔɏ 
ɈɖɋɒɋɓɎ ǵ* = 1/ N Tův  exp ( ET /kT)

ɉɊɋ NT -ɐɔɓɜɋɓɘɖɆɜɎɥ ɉɑəɇɔɐɎɛ əɖɔɈɓɋɏ ET, ɓɆɛɔɊɥɟɎɛɗɥ Ɉ 
ɗɋɖɋɊɎɓɋ ɍɆɕɖɋɟɦɓɓɔɏ ɍɔɓɡ, ůïɗɋɝɋɓɎɋ ɍɆɛɈɆɘɆ ɓɔɗɎɘɋɑɋɏ, v-
ɘɋɕɑɔɈɆɥ ɗɐɔɖɔɗɘɢ ɓɔɗɎɘɋɑɋɏ, k ïɕɔɗɘɔɥɓɓɆɥ ȧɔɑɢɜɒɆɓɆ , T -
ɘɋɒɕɋɖɆɘəɖɆ ɐɖɎɗɘɆɑɑɆ .

2. ȱəɝɞɎɋ ɐɖɎɗɘɆɑɑɡ CdTe Ɏɒɋɤɘ ɐɔɓɜɋɓɘɖɆɜɎɤ ɉɑəɇɔɐɎɛ əɖɔɈɓɋɏ 
6x1011 at/cm3 Ɋɔ 5 x1012 at/cm3.  Ȯɗɕɔɑɢɍəɥ ɘɆɐɎɋ ɐɖɎɗɘɆɑɑɆ 
ɒɔɌɓɔ ɗɊɋɑɆɘɢ ɗɘɆɇɎɑɢɓɡɋ CdTe Ɋɋɘɋɐɘɔɖɡ ɗ P-I-N ɗɘɖəɐɘəɖɔɏ ɗ 
ɘɔɑɟɎɓɔɏ I-ɔɇɑɆɗɘɎ ɒɋɓɋɋ 0,5ɒɒ.



ȪɎɓɆɒɎɐɆ ɎɍɒɋɓɋɓɎɥ ɖɆɗɕɖɋɊɋɑɋɓɎɥ 
ɣɑɋɐɘɖɎɝɋɗɐɔɉɔ ɕɔɑɥ Ɉ ɝəɈɗɘɈɎɘɋɑɢɓɔɒ ɔɇɠɦɒɋ 

CdTe p-i-n ɊɋɘɋɐɘɔɖɆ
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Fig. 5     Distribution of tension of electric field through 
              CdTe p-i-n structure (sample #J7(19), U=500V) 
              and it's temporal change after turning on high 
               voltage. 
              a) At the room temperature 
              b) At the detector's working temperature (-35C) 
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ɃɓɋɖɉɋɘɎɝɋɗɐɎɏ ɗɕɋɐɘɖ ɎɍɔɘɔɕɆ241Am.
CdTe P-I-N Ɋɋɘɋɐɘɔɖ6.4Ĭ6.5Ĭ1.47 ɒɒ ɕɖɎɖɆɇɔɝɋɏ 

ɘɋɒɕɋɖɆɘəɖɋ -33Áȷ. 
ɕɖɎ ɕɔɗɘɔɥɓɓɔɒ ɓɆɕɖɥɌɋɓɎɎ ɗɒɋɟɋɓɎɥ1100Ȩ
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ɃɓɋɖɉɋɘɎɝɋɗɐɎɏ ɗɕɋɐɘɖ ɎɍɔɘɔɕɆ241Am.
CdTe P-I-N Ɋɋɘɋɐɘɔɖ6.4Ĭ6.5Ĭ1.47 ɒɒ ɕɖɎɖɆɇɔɝɋɏ 

ɘɋɒɕɋɖɆɘəɖɋ -33Áȷ. 
ɕɖɎ ɓɆɕɖɥɌɋɓɎɎ ɗɒɋɟɋɓɎɥ1100Ȩ Ɉ ɖɋɌɎɒɋ 

ɕɋɖɎɔɊɎɝɋɗɐɔɉɔ ɗɇɖɔɗɆ
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ȶɆɗɝɦɘ ɈɖɋɒɋɓɎ ɓɆɝɆɑɆ ɕɔɑɥɖɎɍɆɜɎɎ

Ȩ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘɐɆɝɋɗɘɈɆ

ɒɆɘɋɖɎɆɑɆɈɖɋɒɥ
ɗɘɆɇɎɑɢɓɔɏ ɖɆɇɔɘɡ 
ɊɋɘɋɐɘɔɖɆ:

Â ȵɖɎ ɘɋɒɕɋɖɆɘəɖɋ (+20ȷ) 
ɔɘ 1,9 Ɋɔ 120 ɗɋɐ.

Â ȵɖɎ ɘɋɒɕɋɖɆɘəɖɋ (-30ȷ) 
ɔɘ 5,8 Ɋɔ 720 ɒɎɓ.

Â ȵɖɎ ɘɋɒɕɋɖɆɘəɖɋ (-40ȷ) 

ɔɘ 21,6 ɒɎɓ. Ɋɔ 2,3 Ɋɓɥ



ȨɡɈɔɊɡ

Ȫɑɥ ɗɘɆɇɎɑɢɓɔɏ ɊɔɑɉɔɈɖɋɒɋɓɓɔɏ ɖɆɇɔɘɡ 
ɊɋɘɋɐɘɔɖɆ:

Â 1 ɕəɘɢ- Ȫɋɘɋɐɘɔɖ ɓɆɊɔ ɔɘɇɎɖɆɘɢ ɕɔ ɈɖɋɒɋɓɎ 
ɕɔɑɥɖɎɍɆɜɎɎ Ɏ ɔɛɑɆɌɊɆɘɢ Ɋɔ ɘɋɒɕɋɖɆɘəɖɡ 
ɒɎɓəɗ (-40) Ɏ ɒɋɓɋɋ.

Â 2 ɕəɘɢ- Ȩ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɈɖɋɒɋɓɎ 
ɕɔɑɥɖɎɍɆɜɎɎ ɊɋɘɋɐɘɔɖɆ ɕɋɖɎɔɊɎɝɋɗɐɎ 
ɗɓɎɒɆɘɢ ɓɆɕɖɥɌɋɓɎɋ ɗ ɊɋɘɋɐɘɔɖɆ Ɏ ɕɔɊɆɈɆɘɢ 
ɋɉɔ ɈɓɔɈɢ. 



ȻɆɖɆɐɘɋɖɎɗɘɎɐɎ ɗɘɆɓɊɆɖɘɓɔɉɔ 
ȸɃȲȴ ȸȴ812.1Ȳȷ0603015

Â ȵɋɖɋɕɆɊ ɘɋɒɕ.= 69 
ɉɖɆɊ. ȸɔɐ=1Ȧ, 
ȳɆɕɖɥɌɋɓɎɋ=3,4 Ȩ.

Â ȵɋɖɋɕɆɊ ɘɋɒɕ.= 40 
ɉɖɆɊ. ȸɔɐ=0,3Ȧ, 
ȳɆɕɖɥɌɋɓɎɋ=1,4 Ȩ.



ɃɐɗɕɋɖɎɒɋɓɘɆɑɢɓɡɋ ɖɋɍəɑɢɘɆɘɡ 
ɗ CdTe p-i-n ɊɋɘɋɐɘɔɖɆɒɎ



ȧɑɔɐ ȪɋɘɋɐɘɎɖɔɈɆɓɎɥ

ȩɆɇɆɖɎɘɓɡɋ ɖɆɍɒɋɖɡ-
160ɛ55ɛ60ɒɒ

ȷɔɗɘɆɈ:
Â Ȫɋɘɋɐɘɔɖ ɗ ɈɛɔɊɓɡɒ ɐɆɗɐɆɊɔɒ 
ȭȽȵȹ, əɗɘɆɓɔɈɑɋɓɓɡɏ ɓɆ ȸɃȲȴ

Â ȴɗɓɔɈɓɆɥ ɗɋɐɜɎɥ ȭȽȵȹ

Â Ȱɔɖɖɋɐɘɔɖ ɎɒɕəɑɢɗɔɈ

Â ȲɎɐɖɔɕɖɔɜɋɗɗɔɖɓɡɏ ȧɑɔɐ 
əɕɖɆɈɑɋɓɎɥ ɖɋɌɎɒɆɒɎ ɖɆɇɔɘɡ 
ȧȪ Ɏ ɊɋɘɋɐɘɔɖɆ

Â ȨɡɗɔɐɔɈɔɑɢɘɓɡɏ ɇɑɔɐ ɕɎɘɆɓɎɥ 
Ɋɑɥ ɖɆɇɔɘɡ ɊɋɘɋɐɘɔɖɆ



ȧɑɔɐ ȪɋɘɋɐɘɎɖɔɈɆɓɎɥ



ȸɋɛɓɎɝɋɗɐɎɋ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ ȧȪ

Â ȪɎɆɕɆɍɔɓ ɖɋɉɎɗɘɖɎɖəɋɒɡɛ ɣɓɋɖɉɎɏ ɔɘ 3 Ɋɔ 1500 ɐɣȨ

Â ȵɑɔɟɆɊɢ ɊɋɘɋɐɘɔɖɆ ɔɘ 9 Ɋɔ 50 ɐɈ. ɒɒ

Â ȸɔɑɟɎɓɆ ɊɋɘɋɐɘɔɖɆ ɔɘ 1 Ɋɔ 2 ɒɒ

Â ɃɓɋɖɉɋɘɎɝɋɗɐɔɋ ɖɆɍɖɋɞɋɓɎɋ ɕɔ ɑɎɓɎɎ 59,6 ɐɣȨ ɓɋ 
ɇɔɑɋɋ 1,3 ɐɣȨ

Â ɃɓɋɖɉɋɘɎɝɋɗɐɔɋ ɖɆɍɖɋɞɋɓɎɋ ɕɔ ɑɎɓɎɎ 122 ɐɣȨ ɓɋ 
ɇɔɑɋɋ 2,5 ɐɣȨ

Â ɃɓɋɖɉɋɘɎɝɋɗɐɔɋ ɖɆɍɖɋɞɋɓɎɋ ɕɔ ɑɎɓɎɎ 662ɐɣȨ ɓɋ 
ɇɔɑɋɋ 4,5 ɐɣȨ(0,7%)



ȩɔɑɔɈɓɔɏ ɇɑɔɐ

Â Ȫɋɘɋɐɘɔɖ

Â ȨɛɔɊɓɔɏ 
ɐɆɗɐɆɊ ȭȽȵȹ

Â ȸɃȲȴ

Â ȶɆɊɎɆɘɔɖ ɗ 
ɘɋɕɑɔɈɡɒɎ 
ɘɖəɇɆɒɎ


