


ʈ ȹɌɓɎɌəɔɑ ɝɔɝɞɑɘɧȻɜɚɑɖɞ ɀɟəɖɢɔɔ ȴɞɚɏɔ 2016/ ȻɗɌə2017

1 Ȼɜɚɢɑɝɝɚɜ ȻɚɔɝɖɌ 

ȾɜɑɖɚɎ (ȻȻȾ)  

ȸɪɚəəɚɕ Ƚɔɝɞɑɘɧ  

ȽɟɛɑɜɐɑɞɑɖɞɚɜɌ  ȶȸȽ  

ȸɚɐɑɜəɔɓɌɢɔɫL1 

ȸɪɚəəɚɏɚ ȾɜɔɏɏɑɜɌ

ɛɜɔ əɚɘɔəɌɗɨəɚɕ  

ɝɎɑɞɔɘɚɝɞɔ ȭȬȶ  

1Ł1034 ɝɘ-2ɝ-1

Ⱥɞɍɚɜɘɪɚəəɧɡ 

ɞɜɑɖɚɎ ɛɚ ɔɡ ɖɌɣɑɝɞɎɟ  

Ɏ ɓɌɐɌəəɚɕ ɚɍɗɌɝɞɔ 

ȸɪɚəəɚɕ Ƚɔɝɞɑɘɧ 

ȶȸȽ 

ȺɍɚɜɟɐɚɎɌəɔɑ ɔ ɩɖɝɛɗɟɌɞɌɢɔɫ 

ɝɞɑəɐɌ  MicroTCA. ȴɓɏɚɞɚɎɗɑəɔɑ ɔ  

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɑ  ɔɝɛɧɞɌəɔɫ  
ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɏɚ ɚɍɜɌɓɢɌ ȻȻȾ ***

ȺɞɗɌɐɖɌ ȻȻȾ ɝ ɞɜɑɖɚɎɧɘɔ ɐɌəəɧɘɔ 

ɘɪɚəəɚɕ ɝɔɝɞɑɘɧ ȶȸȽ,  

Ȼɜɔɘɑəɑəɔɑ  ɝɞɑəɐɌ ɐɗɫ ɝɔɝɞɑɘ 

ɝɍɚɜɌ Ɍɘɛɗɔɞɟɐəɚ-Ɏɜɑɘɑəəɚɕ 

ɔəɠɚɜɘɌɢɔɔ ɐɑɞɑɖɞɚɜɚɎ 

2 CɔɝɞɑɘɌ  

ȮɧɝɚɖɚɎɚɗɨɞəɚɏɚ 

ȻɔɞɌəɔɫ  (ȮȮȻ) ɐɗɫ 

ȸɪɚəəɧɡ ȶɌɘɑɜ ɝ  

ȯɌɓɚɎɧɘ ɉɗɑɖɞɜɚəəɧɘ 

ȿɘəɚɒɑəɔɑɘ (ȯɉȿ) 

ȸɚɐɑɜəɔɓɌɢɔɫ  L2

ȸɪɚəəɚɕ Ƚɔɝɞɑɘɧ 

ɛɜɔ Ɏɧɝɚɖɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ 

ȭȬȶ  5Ł1034 ɝɘ-2ɝ-1

ȼɌɝɛɜɑɐɑɗɑəɔɑ

ɎɧɝɚɖɚɎɚɗɨɞəɚɏɚ 

ɛɔɞɌəɔɫ  əɌ 

ɩɗɑɖɞɜɚɐɧ 

ɘɪɚəəɧɡ ɖɌɘɑɜ ɝ ȯɉȿ

ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɧɕɚɍɜɌɓɑɢ  

ɝɔɝɞɑɘɧ ȮȮȻ ***

Ȼȹȴɉȼ ɛɚ ɝɚɓɐɌəɔɪ ɝɔɝɞɑɘ ȮȮȻ  

ɐɗɫ ɝɞɌəɢɔɕ ȸȱ1/1, GE1/1 ȾȸȽ

3 ȽɔɝɞɑɘɌ 

ȼɌɝɛɜɑɐɑɗɑəɔɫ 

ȮɧɝɚɖɚɎɚɗɨɞəɚɏɚ 

ȻɔɞɌəɔɫ HVDS 3200

ȿɝɞɌəɚɎɖɌ 

R3B ðNeuLAND  

ɤɔɜɚɖɚɌɛɑɜɞɟɜəɧɕ

əɑɕɞɜɚəəɧɕ 

ɝɛɑɖɞɜɚɘɑɞɜ

ȼɌɝɛɜɑɐɑɗɑəɔɑ

ɎɧɝɚɖɚɎɚɗɨɞəɚɏɚ 

ɛɔɞɌəɔɫ  əɌ  

ɠɚɞɚɟɘəɚɒɔɞɑɗɔ

ɉɖɝɛɗɟɌɞɌɢɔɫ1200-ɖɌəɌɗɨəɚɕ 

ɝɑɜɔɔ ɝɔɝɞɑɘɧ, ɖɚɘɛɗɑɖɞɌɢɔɫ ɔ 

ɔɓɏɚɞɚɎɗɑəɔɑ  2000-ɖɌəɌɗɨəɚɕ 

ɝɑɜɔɔ ɝɔɝɞɑɘɧ

ȴɓɏɚɞɚɎɗɑəɔɑ   2000- ɖɌəɌɗɨəɚɕ 

ɝɑɜɔɔ   

4 CROS3-N

(CROS3  ȽɔɝɞɑɘɌ 

ȽɣɔɞɧɎɌəɔɫ ȸɚɐɑɗɨ N)

ɉɖɝɛɑɜɔɘɑəɞɧ 

ȹɑɕɞɜɔəɚ-4 , 

Polfusion , 

ȾɑɝɞɚɎɧɕ ɝɞɑəɐ 

ȭȬȶ-ɍɔ

ȺɢɔɠɜɚɎɖɌ

ɌəɌɗɚɏɚɎɧɡ ɝɔɏəɌɗɚɎ  

ɐɑɞɑɖɞɚɜɚɎ.Ƚɍɚɜ 

ɐɌəəɧɡɎ 

ɝɌɘɚɓɌɛɟɝɖɑ ɔɗɔ ɛɚ 

Ɏəɑɤəɑɘɟ ɝɔɏəɌɗɟ

Ȯəɑɐɜɑəɔɑ ɝɔɝɞɑɘɧ ɔ ɝɍɚɜ ɐɌəəɧɡ 

Ɏ ɩɖɝɛɑɜɔɘɑəɞɌɡ

ȽɍɚɜɐɌəəɧɡ ɎɩɖɝɛɑɜɔɘɑəɞɌɡ, 

ɜɌɓɎɔɞɔɑ ɝɔɝɞɑɘɝɑɘɑɕɝɞɎɌ CROS3

*** - ȼɑɓɟɗɨɞɌɞɧ ɜɌɍɚɞɧ ɛɚɗɟɣɑəɧ ɛɜɔ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɑ ȸɔəɔɝɞɑɜɝɞɎɌ ɚɍɜɌɓɚɎɌəɔɫ ɔ əɌɟɖɔ ȼɀ Ɏ ɜɌɘɖɌɡ 

Ɏɧɛɚɗəɑəɔɫ ɛɜɚɑɖɞɌ, ɜɑɌɗɔɓɟɑɘɚɏɚ ɛɚ ȽɚɏɗɌɤɑəɔɪ ɚɞ 17 ɚɖɞɫɍɜɫ 2014 ɏ. ʈ 14.610.21.0004, ɔɐɑəɞɔɠɔɖɌɞɚɜ 

Ȼȹȴɉȼ RFMEFI61014X0004.



1. ȽɞɌəɐɌɜɞɔɓɌɢɔɫɔɏɔɍɖɚɝɞɨɞɑɡəɚɗɚɏɔɣɑɝɖɚɏɚɚɍɑɝɛɑɣɑəɔɫ

ÅȹɚɎɧɕɝɞɌəɐɌɜɞɩɗɑɖɞɜɚəɔɖɔɝɘɔɖɜɚɌɜɡɔɞɑɖɞɟɜɚɕɐɗɫɞɑɗɑɖɚɘɘɟəɔɖɌɢɔɚəəɧɡ

Ɏɧɣɔɝɗɑəɔɕ- MicroTCA (Micro Telecommunication Computing Architecture) .

ÅȻɜɔɘɑəɑəɔɑɜɌɓɎɔɞɧɡFPGA (ȻȷȴȽ), ɘɚɥəɚɝɞɨɖɚɞɚɜɧɡɛɚɓɎɚɗɫɑɞɜɑɌɗɔɓɚɎɌɞɨɝɗɚɒəɧɑ

ɜɑɖɚəɠɔɏɟɜɔɜɟɑɘɧɑɌɗɏɚɜɔɞɘɧɟɒɑəɌɟɜɚɎəɑɜɑɖɚəɝɞɜɟɖɢɔɔɘɪɚəəɧɡɞɜɑɖɚɎɔɝɛɚɗɨɓɚɎɌɞɨ

ɎɧɝɚɖɚɝɖɚɜɚɝɞəɧɑɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɑɖɌəɌɗɧɎɎɚɐɌ-ɎɧɎɚɐɌ(Ɏɛɗɚɞɨɐɚ13 ȯɍ/ɝ)

ÅȻɜɔɘɑəɑəɔɑɝɚɎɜɑɘɑəəɧɡɎɧɝɚɖɚɝɖɚɜɚɝɞəɧɡɚɛɞɔɣɑɝɖɔɡɖɌəɌɗɚɎɝɎɫɓɔ.

ÅȿɎɑɗɔɣɑəɔɑ ɝɎɑɞɔɘɚɝɞɔ ȭȬȶ Ɏɛɗɚɞɨ  ɐɚ ~ 2Ł1034ɝɘ-2ɝ-1, ɛɜɔ ɩɞɚɘ ɖɚɗɔɣɑɝɞɎɚ  əɌɗɚɒɑəɔɕ 

ɐɌəəɧɡ  (pile -up ) ɎɚɓɜɌɝɞɌɑɞ ɐɚ  50 ɔ ɍɚɗɑɑ . 

ÅȺɒɔɐɌɑɘɚɑ ɟɎɑɗɔɣɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ  əɌ Ɏɡɚɐɑ  L1- ɞɜɔɏɏɑɜɌ  ~ 6 ɜɌɓ

2. ȼɌɓɎɔɞɔɑɌɗɏɚɜɔɞɘɚɎɞɜɔɏɏɑɜəɚɕɚɍɜɌɍɚɞɖɔɐɌəəɧɡ

ÅȻɌɜɌɗɗɑɗɨəɧɑ ɝɞɜɟɖɞɟɜɧ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɞɜɑɡ ɘɪɚəəɧɡ ɐɑɞɑɖɞɚɜɚɎ əɌ ɟɜɚɎəɑ 

ɛɜɚɢɑɝɝɚɜɚɎ ɛɚɔɝɖɌ ɞɜɑɖɚɎ.

ÅȮɧɐɑɗɑəɔɑ ɓɚəɧ ɛɑɜɑɖɜɧɞɔɫ ɞɚɜɢɑɎɚɕ ɔ ɢɑəɞɜɌɗɨəɚɕ ɘɪɚəəɧɡ ɝɔɝɞɑɘ ȶȸȽ ɐɗɫ 

ɛɌɜɌɗɗɑɗɨəɚɕ  ɚɍɜɌɍɚɞɖɔ  ɐɌəəɧɡ.

Ȼɜɔɣɔəɧ ɘɚɐɑɜəɔɓɌɢɔɔ: 

ȽɗɑɐɝɞɎɔɫ: 

ȽɚɖɜɌɥɑəɔɑɔəɞɑəɝɔɎəɚɝɞɔL1-ɞɜɔɏɏɑɜɌɍɑɓɝɟɥɑɝɞɎɑəəɚɕɛɚɞɑɜɔɩɠɠɑɖɞɔɎəɚɝɞɔ

ȯɗɌɎəɌɫ ɢɑɗɨ  ɘɚɐɑɜəɔɓɌɢɔɔ: 



ɀɔɗɚɝɚɠɔɫɜɑɌɗɔɓɚɎɌəəɚɏɚɞɜɔɏɏɑɜɌɔɘɑɗɌəɑɖɚɞɚɜɟɪɔɓɍɧɞɚɣəɚɝɞɨðɞɜɔəɑɓɌɎɔɝɔɘɧɡɘɪɚəəɧɡ

ɝɔɝɞɑɘɧ,ɚɍɦɑɐɔəɫɑɘɧɑəɌɟɜɚɎəɑɏɗɚɍɌɗɨəɚɏɚɞɜɔɏɏɑɜɌ.

ȮɘɚɐɑɜəɔɓɔɜɚɎɌəəɚɘɞɜɔɏɏɑɜɑɚɍɦɑɐɔəɑəɔɑɛɜɚɔɓɎɚɐɔɞɝɫɟɒɑəɌɟɜɚɎəɑɛɜɚɢɑɝɝɚɜɚɎɛɚɔɝɖɌɞɜɑɖɚɎ

( ȻȻȾ). ȮɎɑɐɑəɚɞɐɑɗɨəɧɕȻȻȾɐɗɫɓɚəɧɛɑɜɑɖɜɧɞɔɫɢɑəɞɜɌɗɨəɚɕɔɞɚɜɢɑɎɚɕɘɪɚəəɧɡɝɔɝɞɑɘ(Ȼȼȶ)

ȼɑɌɗɔɓɚɎɌəəɧɕ  ȸɪɚəəɧɕɞɜɔɏɏɑɜ  ȸɚɐɑɜəɔɓɔɜɚɎɌəəɧɕ ȸɪɚəəɧɕɞɜɔɏɏɑɜ  

ȶȽȶ Ȱȶ ȶȼȻ

ȶȽȶ_ȷȾ Ȱȶ_ȷȾ ȶȼȻ_ȷȾ

ȶȽȶ_ȻȻȾȰȶ_ȻȻȾȶȼȻ_ȷȾȸ

ȶȽȶ_ȽȼȾȰȶ_ȽȼȾ

ȯȸȾ_L1

ȻȻȾ_ȾȸȽ ȻȻȾ_ȻȼȶȻȻȾ_ɂȸȽ

ȽȼȾ_ȾȸȽ ȽȼȾ_ȻȼȶȽȼȾ_ɂȸȽ

ȯȸȾ_L1

ȶȽȶ Ȱȶ ȶȼȻ

ȶȽȶ_ȷȾ Ȱȶ_ȷȾ ȶȼȻ_ȷȾ

ȹɖɔɈɋɓɢ ɕɖɎɊɋɘɋɐɘɔɖɓɔɏ 
ɣɑɋɐɘɖɔɓɎɐɎ  ȰȷȰ, ȪȰ, Ȱȶȵ

ȹɖɔɈɋɓɢ  ɖɋɐɔɓɗɘɖəɐɜɎɎ 
ɑɔɐɆɑɢɓɡɛ ɘɖɋɐɔɈ  (ȱȸ)

ȹɖɔɈɋɓɢ  ɖɋɐɔɓɗɘɖəɐɜɎɎ Ɏ 
ɆɓɆɑɎɍɆ  ɕɔɑɓɡɛ ɘɖɋɐɔɈ (ȵȵȸ, ȱȸȲ) 

ȹɖɔɈɋɓɢ  ɗɔɖɘɎɖɔɈɐɎ ɕɔɑɓɡɛ 
ɘɖɋɐɔɈ (ȷȶȸ) 

ȹɖɔɈɋɓɢ  ɉɑɔɇɆɑɢɓɔɉɔ ɒɤɔɓɓɔɉɔ
ɘɖɎɉɉɋɖɆ  ɕɋɖɈɔɉɔ əɖɔɈɓɥ (ȩȲȸ_L1 )

ȶȽȶ- ȶɌɞɚɐəɧɑɝɞɜɔɛɚɎɧɑɖɌɘɑɜɧ,Ȱȶ- ɐɜɑɕɠɚɎɧɑɖɌɘɑɜɧ,ȶȼȻ- ȶɌɘɑɜɧɝɜɑɓɔɝɞɔɎəɧɘɔɛɗɌɝɞɔəɌɘɔ

ȾȸȽ- ȾɚɜɢɑɎɌɫɘɪɚəəɌɫɝɔɝɞɑɘɌ,ɂȸȽ- ɂɑəɞɜɌɗɨəɌɫɘɪɚəəɌɫɝɔɝɞɑɘɌ,

ȷȾ- ȷɚɏɔɖɌɞɜɑɖɚɎ,ȷȾȸ- ȷɚɏɔɖɌɞɜɑɖɚɎɧɡɘɚɐɑɗɑɕ



ʈ ȻɌɜɌɘɑɞɜ ȼɑɌɗɔɓɚɎɌəəɧɕȻȻȾ ȸɚɐɑɜəɔɓɔɜɚɎɌəəɧɕ ȻȻȾ

1 Ƀɔɝɗɚ Ɏɡɚɐəɧɡ ɚɛɞɔɣɑɝɖɔɡ 

ɖɌəɌɗɚɎ/ Ƚɖɚɜɚɝɞɨ ɛɑɜɑɐɌɣɔ  

15 / 2 ȯɍ/ɝ 80/ 10 ȯɍ/ɝ

2 Ƚɑɜɔɫ ȻȷȴȽ (FPGA),

ȺɝəɚɎəɧɑ ɛɌɜɌɘɑɞɜɧ 
Xilinx Virtex 5 

ȷɚɏɔɣɑɝɖɔɡ ɫɣɑɑɖ -12 ɞɧɝ.

DSP ȻɜɚɢɑɝɝɚɜɚɎ - 128

ȻɌɘɫɞɨ - 7 ȸɍ

ȾɜɌəɝɔɎɑɜɚɎ - 16/ 3.6 ȯɍ/ɝ

ȮɡɚɐɚɎ/ɎɧɡɚɐɚɎ - 680

Xilinx Virtex 7 (XC7VX690T ) 

ȷɚɏɔɣɑɝɖɔɡ ɫɣɑɑɖ -700 ɞɧɝ.

DSP ȻɜɚɢɑɝɝɚɜɚɎ - 3.6 ɞɧɝ

ȻɌɘɫɞɨ - 52 ȸɍ

ȾɜɌəɝɔɎɑɜɚɎ - 80/ 13 ȯɍ/ɝ

ȮɡɚɐɚɎ/ɎɧɡɚɐɚɎ - 1 ɞɧc

3 Ƀɔɝɗɚ Ɍɐɜɑɝəɧɡ ɍɔɞ ɞɌɍɗɔɣəɚɕ 

ɛɌɘɫɞɔ ɐɗɫ ɌɝɝɔɏəɚɎɌəɔɫ 

ɔɓɏɔɍɌɪɥɑɏɚ ɘɚɘɑəɞɌ  ȼȾ

22 30

4 ȽɞɌəɐɌɜɞ 9U VME MicroTCA

ʆʧʪʠʯʝʩʢʘʷ

ʇʣʘʪʘ

ȽɜɌɎəɔɞɑɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ  ɚɝəɚɎəɧɡ ɩɗɑɘɑəɞɚɎ  
ɜɑɌɗɔɓɚɎɌəəɚɏɚ ȻȻȾ  ɔ ɘɚɐɑɜəɔɓɔɜɚɎɌəəɚɏɚ ȻȻȾ

ʇʣʘʪʘ 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʦʡ 

ʃʦʛʠʢʠ

ʉʫʙʧʣʘʪʘ

ʊʘʙʣʠʯʥʦʡ

ʇʘʤʷʪʠ

ʇʣʘʪʘ 

ʆʙʲʝʜʠʥʠʪʝʣʴʥʦʡ 

ʄʘʛʠʩʪʨʘʣʠ

ʆʧʪʠʯʝʩʢʠʝ ɺʭʦʜʳ

ʃʦʢʘʣʴʥʳʭ ʊʨʝʢʠ

ʆʧʪʠʯʝʩʢʠʝ ɺʳʭʦʜʳ 

ʇʦʣʥʳʝ ʊʨʝʢʠ

ȽɞɜɟɖɞɟɜɌ  ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɏɚ  ɚɍɜɌɓɢɌ  ȻȻȾ    



ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɧɕ  ɚɍɜɌɓɑɢ ȻȻȾ ȻɗɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɏɚ  ɚɍɜɌɓɢɌ  ȻȻȾ :

1 - ȻɗɌɞɌ  ȻɜɚɏɜɌɘɘɔɜɟɑɘɚɕ ȷɚɏɔɖɔ

2 - ȺɛɞɔɣɑɝɖɌɫ ȻɗɌɞɌ

3 - ȺɍɦɑɐɔəɔɞɑɗɨəɌɫ ɛɗɌɞɌ

ȴɕɘɎɝɋɗɐɆɥ ȵɑɆɘɆ :

Å7 12 -ɐɆɓɆɑɢɓɡɛ ɔɕɘɎɝɋɗɐɎɛ ɕɖɎɋɒɓɎɐɔɈ Avago AFBR - 820BEZ 

Å3 12 -ɐɆɓɆɑɢɓɡɛ ɔɕɘɎɝɋɗɐɎɛ ɘɖɆɓɗɒɎɘɘɋɖɆ Avago AFBR - 810BEZ

Ȩɗɋɉɔ ɔɇɋɗɕɋɝɎɈɆɋɘɗɥ 80 ɔɕɘɎɝɋɗɐɎɛ ɈɛɔɊɔɈ Ɏ 28  ɔɕɘɎɝɋɗɐɎɛ ɈɡɛɔɊɔɈ

ɗɔ ɗɐɔɖɔɗɘɓɡɒɎ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ 10 ȩɇ/ɗ

ȵɑɆɘɆ ȵɖɔɉɖɆɒɒɎɖəɋɒɔɏ ȱɔɉɎɐɎ :

ÅVirtex - 7 XC7VX690T FPGA (ȵȱȮȷ) 

 

  

 

1 

3 

2 



Ƚɞɑəɐ MicroTCA Ɏ ɚɞɐɑɗɑ ɜɌɐɔɚɩɗɑɖɞɜɚəɔɖɔ (Ɏ ɘɔɜɟ ðȺȼɉ)

: 1- ɄɌɝɝɔ MicroTCA c ɚɍɦɑɐɔəɔɞɑɗɨəɚɕ ɛɗɌɞɚɕ,  ɖɚəɞɜɚɗɗɑɜɚɘ  ɔ ɔɝɞɚɣəɔɖɚɘ ɛɔɞɌəɔɫ.

2 ðȼɌɍɚɣɌɫ ɝɞɌəɢɔɫ. 3 ðɂɔɠɜɚɎɚɕ ɚɝɢɔɗɗɚɏɜɌɠ.   4 - ȴɝɝɗɑɐɟɑɘɌɫ ɛɗɌɞɌ 

ȴɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɑɔɝɛɧɞɌəɔɫɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɏɚɚɍɜɌɓɢɌȻȻȾɛɜɚɎɚɐɔɗɔɝɨɎɝɚɚɞɎɑɞɝɞɎɔɔ

ɝ ɜɌɓɜɌɍɚɞɌəəɧɘɔȻɜɚɏɜɌɘɘɚɕɔ ȸɑɞɚɐɔɖɌɘɔɔɝɛɧɞɌəɔɕ. ȻɟəɖɞɧɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ

ɔɝɛɧɞɌəɔɕɔɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡɔɘɘɑɞɚɐɔɖɎɖɗɪɣɌɪɞɛɜɚɎɑɜɖɟɛɗɌɞɧɛɜɚɏɜɌɘɘɔɜɟɑɘɚɕɗɚɏɔɖɔ,

ɚɍɦɑɐɔəɔɞɑɗɨəɚɕɛɗɌɞɧɘɚɐɟɗɫ, ɚɛɞɔɣɑɝɖɚɕɛɗɌɞɧ. ȶɜɚɘɑɞɚɏɚɚɝɟɥɑɝɞɎɗɫɗɌɝɨɛɜɚɎɑɜɖɌ

ɠɟəɖɢɔɚəɌɗɨəɚɝɞɔɝɔɝɛɚɗɨɓɚɎɌəɔɑɘɓɌɏɜɟɒɌɑɘɧɡɞɜɑɖɚɎɧɡɘɚɐɑɗɑɕ. ȮɔɞɚɏɑɐɑɗɌɑɞɝɫɎɧɎɚɐ

ɚ ɝɚɚɞɎɑɞɝɞɎɔɔɡɌɜɌɖɞɑɜɔɝɞɔɖɔɝɝɗɑɐɟɑɘɚɏɚɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɏɚɚɍɜɌɓɢɌȻȻȾɛɟəɖɞɌɘ

ɞɑɡəɔɣɑɝɖɚɏɚɓɌɐɌəɔɫ,ɛɜɚɏɜɌɘɘɧɔɘɑɞɚɐɔɖɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡɔɝɛɧɞɌəɔɕ. ȮɐɌɗɨəɑɕɤɑɘɛɜɔ

ɚɞɗɌɐɖɑȻȻȾɛɚɞɜɑɍɟɪɞɝɫɜɑɌɗɨəɧɑɞɜɑɖɚɎɧɑɘɚɐɑɗɔ,ɜɑɏɔɝɞɜɔɜɟɑɘɧɑɘɪɚəəɚɕɝɔɝɞɑɘɚɕ

ȶȸȽ.



ɀɜɌɏɘɑəɞ ɞɑɖɝɞɚɎɚɕ ɔəɠɚɜɘɌɢɔɔ 
ɜɑɓɟɗɨɞɌɞɚɎ ɝɖɌəɔɜɚɎɌəɔɫ ɛɑɜɎɧɡ 10 

ɔɓ 80 ɐɟɛɗɑɖɝəɧɡ  ɖɌəɌɗɚɎ FPGA  

ɀɜɌɏɘɑəɞ ɞɑɖɝɞɚɎɚɕ ɔəɠɚɜɘɌɢɔɔ 
ɜɑɓɟɗɨɞɌɞɚɎ  ɝɖɌəɔɜɚɎɌəɔɫ ɛɑɜɎɧɡ10

ɔɓ80 ɚɛɞɔɣɑɝɖɔɡ ɐɟɛɗɑɖɝəɧɡ ɖɌəɌɗɚɎ 

Ȯ ɞɌɍɗɔɢɌɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɟɖɌɓɌəɧəɚɘɑɜɌ ɖɌəɌɗɚɎ (Link), ɛɑɜɑɐɌɞɣɔɖɔ (Ⱦɡ) ɔ ɛɜɔɑɘəɔɖɔ 
(Rx), ɝɖɚɜɚɝɞɨ ɛɑɜɑɐɌɣɔ (Status ð10 Gbps ), ɖɚɗɔɣɑɝɞɎɚ ɛɑɜɑɐɌəəɧɡ 32-ɜɌɓɜɫɐəɧɡ ɝɗɚɎ (Bits), 

ɖɚɗɔɣɑɝɞɎɚ ɚɤɔɍɚɖ (Errors)

ȴɞɚɏɔ 2016:
ÅɝɚɓɐɌəɔɑ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɏɚ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɏɚ ɚɍɜɌɓɢɌ ȻȻȾɝ ɛɚɝɗɑɐɟɪɥɑɕɚɞɗɌɐɖɚɕ  
əɌ ɜɑɌɗɨəɧɡ ɞɜɑɖɚɎɧɡ ɐɌəəɧɡ ɘɪɚəəɚɕ ɝɔɝɞɑɘɧ ȶȸȽ 
ÅɝɚɓɐɌəɔɑ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ əɌ ɚɝəɚɎɑ ɝɞɌəɐɌɜɞɌ MicroTCA, ɖɌɖ ɛɑɜɝɛɑɖɞɔɎɧ ɜɌɓɎɔɞɔɫ 
ɝɜɑɐɝɞɎ ɝɍɚɜɌ ɐɌəəɧɡ ɝ Ɍɘɛɗɔɞɟɐəɚ-Ɏɜɑɘɑəəɧɘ ɚɢɔɠɜɚɎɧɎɌəɔɑɘ ɔəɠɚɜɘɌɢɔɔ 
ɖɚɚɜɐɔəɌɞəɧɡ ɐɑɞɑɖɞɚɜɚɎ Ɏ ɝɚɎɜɑɘɑəəɚɘ ɝɞɌəɐɌɜɞɑ.



ȮəɌɝɞɚɫɥɑɑɎɜɑɘɫɚɍɗɌɝɞɨɓəɌɣɑəɔɕɛɝɑɎɐɚɍɧɝɞɜɚɞ2.4 > | Ȇ| > 1.6 ȶȸȽəɑɔɘɑɑɞ

ɜɑɓɑɜɎɔɜɚɎɌəɔɫɐɑɞɑɖɞɚɜɌɘɔɝɎɧɝɚɖɔɘɎɜɑɘɑəəɧɘɔɛɜɚɝɞɜɌəɝɞɎɑəəɧɘɜɌɓɜɑɤɑəɔɑɘ.

ȻɜɔɑɘɗɑɘɧɘɜɑɤɑəɔɑɘɛɜɚɍɗɑɘɧɫɎɗɫɑɞɝɫɝɚɓɐɌəɔɑɔɛɜɔɘɑəɑəɔɑɐɑɞɑɖɞɚɜɌɓɌɛɟɝɖɌ

ɜɑɏɔɝɞɜɌɢɔɔɘɪɚəɚɎɎȾȸȽəɌɚɝəɚɎɑɘɪɚəəɧɡɖɌɘɑɜɝȯɉȿ(GEM).

ɉɞɚɐɚɗɒəɚɛɚɎɧɝɔɞɨɩɠɠɑɖɞɔɎəɚɝɞɨɜɌɍɚɞɧɘɚɐɑɜəɔɓɔɜɚɎɌəəɚɕɘɪɚəəɚɕɝɔɝɞɑɘɧȶȸȽ

ɛɜɔɎɧɝɚɖɚɕɝɎɑɞɔɘɚɝɞɔɛɟɣɖɚɎȭȬȶ- 5Ĭ1034 ɝɘ2ɝ-1. ɉɗɑɘɑəɞɚɘɓɌɐɑɗɌɐɌəəɚɏɚəɌɛɜɌɎɗɑəɔɫ

ɜɌɍɚɞɧɫɎɗɫɑɞɝɫɝɔɝɞɑɘɌɎɧɝɚɖɚɎɚɗɨɞəɚɏɚɛɔɞɌəɔɫɐɗɫGEM (HV GEM). ȹɌɐɌəəɚɘɩɞɌɛɑ

ɝɚɓɐɌəɧɔɔɝɝɗɑɐɚɎɌɗɔɝɨɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑɚɍɜɌɓɢɧHV GEM.

ȼɔɝɟəɚɖ ɛɚɖɌɓɧɎɌɑɞɛɗɌəɔɜɟɑɘɚɑ
ɜɌɓɘɑɥɑəɔɑɘɪɚəəɧɡɖɌɘɑɜɝ ȯɉȿ(GE1/ 1,
GE2/ 1, GE3/ 1, GE4/ 1), ɜɑɓɑɜɎɔɜɟɪɥɔɡ
ɘɪɚəəɧɑɖɌɘɑɜɧȶȽȶ(CSC) ɝɞɌəɢɔɕȸȱ1õȸȱ4

ɎɐɔɌɛɌɓɚəɑɛɝɑɎɐɚɍɧɝɞɜɚɞ2.4 > | Ȇ| > 1.6.

ȺɝəɚɎəɧɑ ɞɑɡəɔɣɑɝɖɔɑɞɜɑɍɚɎɌəɔɫ

ɎɧɝɚɖɚɎɚɗɨɞəɚɏɚɛɔɞɌəɔɫɞɜɑɡɖɌɝɖɌɐəɧɡGEM:
ÅȹɚɘɔəɌɗɧ əɌɛɜɫɒɑəɔɕ
-3760V, -2860V, -2410V, -2060V, -1620V, -920V -500V

ÅȾɚɣəɚɝɞɨɟɝɞɌəɚɎɖɔəɌɛɜɫɒɑəɔɫ- 1Ȯ
ÅȸɌɖɝɔɘɌɗɨəɧɕɞɚɖɎɖɌəɌɗɑ100 ɘɖȬ
ÅȾɚɣəɚɝɞɨɔɓɘɑɜɑəɔɫɞɚɖɌ100 əȬ
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ȽɡɑɘɌ ȿɛɜɌɎɗɑəɔɫ

Ȯ
ɧ
ɝ
ɚ
ɖ
ɚ
Ɏ
ɚ
ɗ
ɨ
ɞ
ə
ɧ
ɕ
 

ȴ
ɝ
ɞ
ɚ
ɣ
ə
ɔ
ɖ

Ȭ
ɖ
ɞ
ɔ
Ɏ
ə
ɧ
ɕ
 

Ȯ
ɧ
ɝ
ɚ
ɖ
ɚ
Ɏ
ɚ
ɗ
ɨ
ɞ
ə
ɧ
ɕ
 
 

Ȱ
ɑ
ɗ
ɔ
ɞ
ɑ
ɗ
ɨ

Ƚɑəɝɚɜ/ȼɑɏɟɗɫɞɚɜ 2

Ƚɑəɝɚɜ/ȼɑɏɟɗɫɞɚɜ 3

Ƚɑəɝɚɜ/ȼɑɏɟɗɫɞɚɜ 4

Ƚɑəɝɚɜ/ȼɑɏɟɗɫɞɚɜ 5

Ƚɑəɝɚɜ/ȼɑɏɟɗɫɞɚɜ 6

Ƚɑəɝɚɜ/ȼɑɏɟɗɫɞɚɜ 7

ȷɔəɔɫ ȿɛɜɌɎɗɑəɔɫ

ȼɌɝɛɜɑɐɑɗɔɞɑɗɨ ɎɧɝɚɖɚɎɚɗɨɞəɚɏɚ 

ɛɔɞɌəɔɫ   ɖɌɘɑɜɧ GEM

ȶɌɝɖɌɐ 1

ȶɌɝɖɌɐ 2

ȶɌɝɖɌɐ 3

ȶɌɞɚɐ

ȶɌɘɑɜɌ 

ɝ ɞɜɑɡɖɌɝɖɌɐəɧɘ GEM

ȼɌɓɜɌɍɚɞɌə  ɔ ɔɝɛɧɞɌə ɌɖɞɔɎəɧɕ ɎɧɝɚɖɚɎɚɗɨɞəɧɕ ɐɑɗɔɞɑɗɨ, Ɏ ɖɚɞɚɜɚɘ ɛɔɞɌəɔɑ ɩɗɑɖɞɜɚɐɚɎ 

ɚɞɐɑɗɨəɧɡ GEMɛɚɐɌɑɞɝɫ ɣɑɜɑɓ ɖɌɝɖɌɐɧ (ɛɚɎɞɚɜɔɞɑɗɔ) əɌ ɛɚɗɑɎɧɡ ɔɗɔ ɍɔɛɚɗɫɜəɧɡ 
ɞɜɌəɓɔɝɞɚɜɌɡ. 

ȼɑɓɟɗɨɞɌɞ - əɔɓɖɚɑ əɌɣɌɗɨəɚɑ ɛɚɞɜɑɍɗɑəɔɑ ɞɚɖɌ (ɚɖɚɗɚ 50ɘɖȬ) ɔ əɑɓɌɎɔɝɔɘɚɝɞɨ əɌɛɜɫɒɑəɔɕ 
əɌ ɩɗɑɖɞɜɚɐɌɡ GEMɚɞ ɓɌɏɜɟɓɖɔ ɖɌɘɑɜ ɔɚəɔɓɔɜɟɪɥɔɘɔ ɣɌɝɞɔɢɌɘɔ.

ȼɌɝɛɜɑɐɑɗɔɞɑɗɨɎɧɝɚɖɚɎɚɗɨɞəɚɏɚɛɔɞɌəɔɫɞɜɑɡɖɌɝɖɌɐəɚɕɖɌɘɑɜɧGEM ɝɚɐɑɜɒɔɞɝɑɘɨ
ɝɑəɝɚɜɚɎ-ɜɑɏɟɗɫɞɚɜɚɎɐɗɫɟɝɞɌəɚɎɖɔ,ɜɑɏɟɗɔɜɚɎɌəɔɫəɌɛɜɫɒɑəɔɫɔ ɘɚəɔɞɚɜɔɜɚɎɌəɔɫ
ɓəɌɣɑəɔɫɎɧɡɚɐəɚɏɚɞɚɖɌɔəɌɛɜɫɒɑəɔɫ



ȬɖɞɔɎəɧɕ 

ȮɧɝɚɖɚɎɚɗɨɞəɧɕ Ȱɑɗɔɞɑɗɨ 

ȹɌɍɚɜ ɔɓ ɝɑɘɔ ȽɑəɝɚɜɚɎ/  

ȼɑɏɟɗɫɞɚɜɚɎ

ɐɗɫ  ɚɐəɚɕ ɖɌɘɑɜɧ  GEM

Ƚɞɑəɐ  ɐɗɫ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ ɔɝɛɧɞɌəɔɕ,  

ɚɞɗɌɐɖɔ ɔ ɖɌɗɔɍɜɚɎɖɔ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ 

ɚɍɜɌɓɢɚɎ ɝɔɝɞɑɘɧ ɎɧɝɚɖɚɎɚɗɨɞəɚɏɚ 

ɛɔɞɌəɔɫ GEM Ɏ ɂȱȼȹ  (Bld 904)

ȮɧɝɚɖɚɎɚɗɨɞəɧɕ ɘɚɐɟɗɨ HV_SPS

Ƀɔɝɗɚ ɎɧɡɚɐɚɎ - 9

Vmax /Imax - 4 ɖȮ/2.5 ɘȬ
Ⱦɚɣəɚɝɞɨ ɜɑɏɟɗɔɜɚɎɌəɔɫ  Ñ1 Ȯ

Ⱦɚɣəɚɝɞɨ ɔɓɘɑɜɑəɔɫ Ñ1 Ȯ/ 10  ɘɖȬ

ȼɌɝɛɜɑɐɑɗɔɞɑɗɨ ɎɧɝɚɖɚɎɚɗɨɞəɚɏɚ ɛɔɞɌəɔɫ  DB28M c əɌɍɚɜɚɘ ɔɓ 28 

ɝɑəɝɚɜɚɎ - ɜɑɏɟɗɫɞɚɜɚɎ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ ɛɔɞɌəɔɑ ɣɑɞɧɜɑɡɖɌɘɑɜ ɛɚ 

ɝɗɚɫɘ:  ɖɌɞɚɐ - 3760 Ȯ, Ɏɑɜɡəɔɕ ɩɗɑɖɞɜɚɐ 1-ɏɚ GEM - 2860 Ȯ, əɔɒəɔɕ 

ɩɗɑɖɞɜɚɐ 1-ɏɚ GEM - 2410 Ȯ,  Ɏɑɜɡəɔɕ ɩɗɑɖɞɜɚɐ 2-ɏɚ GEM - 2040 Ȯ, 

əɔɒəɔɕ ɩɗɑɖɞɜɚɐ 2-ɏɚ GEM - 1620 Ȯ, Ɏɑɜɡəɔɕ ɩɗɑɖɞɜɚɐ 3-ɏɚ GEM - -920 Ȯ,

əɔɒəɔɕ ɩɗɑɖɞɜɚɐ 3-ɏɚ GEM - 500 Ȯ

�ƒɞɚɣəɚɝɞɨ ɟɝɞɌəɚɎɖɔ əɌɛɜɫɒɑəɔɕ  - 1 Ȯ
�ƒɐɔɌɛɌɓɚə ɜɑɏɟɗɔɜɚɎɖɔ əɌɛɜɫɒɑəɔɕ  Ñ250 Ȯ

�ƒɘɌɖɝɔɘɌɗɨəɧɕ Ɏɧɡɚɐəɚɕ ɞɚɖ  - 200 ɘɖȬ

�ƒɞɚɣəɚɝɞɨ ɘɚəɔɞɚɜɔɜɚɎɌəɔɫɞɚɖɌ  - 0.01 ɘɖȬ


