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HD-SDI transmission and display system from
camera link full interface data
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Chinese Academy of Sciences, Changchun 130033,China)

Abstract: In order to achieve long distance transmission with high reliability while reducing
complexity, HD-SDI transmission and displaying system for video derived from Camera Link Full
interface were researched in detail. FPGA was the core processor. Considering the feature of multi
frame rates of the camera, frame rate detection and frequency reduction policy were adopted to
preprocess the video. The preprocessed data was buffered by use of three SRAMs to complete the
conversion of frame rate. The result met the 25 Hz requirement of HD-SDI. Duo to the bus width of
SRAM, FIFO line buffer policy was selected to transfer data from Camera Link Full80, which was 80
bits with 10 tap, to data of 8 bits with single channel. At last, the system was designed and verified in
experiment. The experimental result shows that video of multi frame rates from Camera Link Full80,
which includes 50 Hz, 100 Hz, 500 Hz, is converted to the form of 1080i for HD-SDI. The video
could be displayed in real time without distortion, and image is clear and structured.
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Fig. 1 Work pattern of Camera Link interface
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Tab.1 Common video standard of SDI
N HH 45 o . e .
- ¢ EEED e it 451 / R/ = H/ AT EK FATEL b
23 BT 255 . I — — g o
V. Hz MHz b il 5 s 1 5 b 1
(HXV) (HXV)
SMPTE
SMPTE
858 X525  720X480 i 4X3 29.97 13.5 SD 125M 250M 270 Mb/s
5
BT. 656
SMPTE
864X 625 720X576 i 4X3 25 13.5 SD BT. 656 270 Mb/s
259M
1 650X 1 280X SMPTE SMPTE
16 X9 60 74.25 HD 1. 485 Gb/s
750 720 274M 292M
2 200X 1 920X SMPTE SMPTE
i 16 X9 30 74.25 HD 1. 485 Gb/s
1125 1 080 274M 259M
2 200X 1 920X SMPTE SMPTE
P 16 X9 30 74.25 HD 1. 485 Gb/s
1125 1 080 274M 259M
2 640X 1 920X SMPTE SMPTE
P 16 X9 25 74.25 HD 1. 485 Gb/s
1125 1 080 274M 259M
2 640X 1 920X SMPTE SMPTE
i 169 50 74. 25 HD 1.485 Gb/s
1125 1 080 274M 259M
2 750X 1 920X SMPTE SMPTE
P 16X9 24 74. 25 HD 1.485 Gb/s
1125 1 080 274M 259M
2 200X 1 920X SMPTE SMPTE
i 16 X9 59. 94 148. 35 3G 3 Gb/s
1125 1 080 274M 424M
2 200X 1 920X SMPTE SMPTE
i 16X9 60 148.5 3G 3 Gb/s
1125 1 080 274M 424M
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Fig. 3 Hardware architecture of the system
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Fig. 4 Working principle of FPGA
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Fig. 5 Sketch map of frequency 200 Hz to 25 Hz
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R T IEE R WOR TR A X AR L R R
2R T A B B AR R — MR R RS
W JE R BAEE 9 1 280X 1 024 B,

1 FPGA P AIHE 1 280 FA5 K .8 i i
FEH) FIFO %47, 76 NS & SRAM 25 47 X B
B i, R e R, IR B 10 S0 A AN
AT b 5 SRAM G2 A7 X HLAR B %) 15 s, 14
UETE 10 A B R I R % 332 11 10 A1 B 2 al
SEA 1A 80 bit #] 10 4~ 8 bit £l 1Y I & 4 4,
56 ) B 38 TE T
4.5 HESHRMIAHD

GS1532 s J 422 i /2 P 180 0% 0 450 4 9 L 7
FEfEIR % %8 GO-1555 WA F . £5d 8b/10b i
5 F I 5 e 400 55— R 9 e 4t 58 b o SDT H 47
PR3 B . GS1532 35 A A SD-SDI/HD-SDI
B B A SCE 5 = 7 HD-SDI A2, W00 3
A 10 bit Z A 20 bit 47 F fpfm A=, 10 bit
SRR L Ch-Y-Cr-Y 197 X5 Rk i A
Y.Cb.Cr ¥ 5 i 10 i . 76 HD-SDI #& X T [d] 25
A4 148.5 MHz;20 bit B 48 4 ¢ 2 : 2 %58
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TRl Z 3 47 1. F, V., H, VxorH, FxorH,
FxorV.FxorVxorH.0.0 4L i%, H:if , F B2WifE 5,V
EUES HEGES.

5 FEBRBRERSH

P A5 F H B A0 MC1362 AH AL 12 Camera
Link Full $% A%, HD-SDI /8 %&£ JVC A #
() HD-SDI Wi 9% , W W0 5 A1 H 6 A 22 1] F o 42
WER 75 Q [R5, Wk R v ih ik TAERE
Jo S FE ML AS b S B R 0 = v s . BT
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Fig. 7 Images acquired through the acquisition card
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