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Design of high-definition video signal storage module based on FPGA

YANG Xiaoling', LIU Wenlong™
1. Shaanxi Province Medical Equipment Quality Supervision and Inspection, Xi'an 710065, China; 2. Xi'an Institute of Optics and
Precision Mechanics, Xi'an 710119, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: High-definition (HD) video signal storage module is the core of electronic endoscope video storage. Herein a HD
electronic endoscope video storage is designed based on serial advanced technology attachment (SATA 2.0) protocol, and cyclic
redundancy check-32 (CRC-32) algorithm for error checking is used in the physical layer and link layer of high-speed data
transmission protocol, aiming to avoid various of interferences and errors during the data transmission in the channels. Finally,
Verilog logic is programmed to achieve CRC-32 codec for simulation test, and the verification test is performed on Kintex-7
development board platform. With the bit error rate less than 10 at the speed up to 250 MB/s, the designed HD video signal
storage module based on FPGA which has a good market prospect meets the requirement for high real-time, high bandwidth and
low bit error rate.

Keywords: high-definition electronic endoscope; FPGA; serial advanced technology attachment protocol; cyclic redundancy check-
32; link layer
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Fig.1 SATA 2.0 protocol structure

SATA: Serial advanced technology attachment
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Fig.3 Program’s internal structure
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o /SATA_contrl/ssts_core/CmdLBA_1 0000285C0000 00002AGC0000
o /SATA_centrl/ssts_core/CudlBA 000029749800 000029744000
o~ [SATA_contrl/sats_core/FifoResdData 1 000000LF 0000001F 0000001k
o= /SATA _contrl/ssta core/FifoResdDats 000000LF 0000001F 0000001F
/SATA_contrl/sats_core/Fi foReadEnd0>_cl 1 1 I I I I | | | | | | | | [ |
/SATA_contrl/sata_core/FifoReadEn<1> cl 0 [ 1 | | | | | | | |
o= [SATA contrl/sata_cere/CmdCommand 3535 3535 3535
© [SATA_contrl/sazts_core/DevReady 0 o o 2 a
o /SATA_centrl/ssts_core/FifoEmpty o 0 i
o [SATA_contrl/sats_core/FifoReadEn 1 1 1 % 1 % 1 %X 1 X 1 ¥ 1t X 1 ¥1¥a¥3Y 3 ¥aX 3 X3X 3 %3X 3 %3X 3 X3X 3 Xa% 3 Xax 3 x3)
o= /SATA _contrl/ssts_core/FifolriteDats 3 3 3
o /SATA_contrl/ssts_core/PhyRezdy 3 3 3
o /SATA_centrl/aats_corefSectorCount 010000800 010000800 010000800
o /SATA_contrl/sstas_cere/StatusErrer 0000 0000 0000
o /SATA_contrl/ssts_core/IferReq 000 0000 0000 X 0000
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Fig.6 Development board test platform

hc9d7800> d512Byte, fifi £ 45 1 Ay 446 GByte; il f 2
—HEF| 1E, B X 27 R T 7S #E 1Y e312800, 3K
B ABHE 5 h' | Exd446GByte+he3f2800xd512Byte.,
1E ChipScope H"" #7214 3 XA W 7 B
IR IR — AP B 20 A, 808 a2k 2 32, 31X A

Fit DX T80 B 14 07 26 25 18, #0500, X FR LIS T
5 B Y B R & 250 MB/s. HJJ 1 32x2714%0.5 K=
16K*x2/14=2/18 K=256 MB.,
4.2 1AL EZE AR

BB RS A A AT DU R R (H X i



b

Fol ers, 55 . HT FPGA B =it IS S A ERR 5 T - 699 -

R B, BT IR FER F LAR 0 i % Bip B %2
P A% AR 1R A 2 1 T

7 E&IFRE

Fig.7 Online simulation

(1)7E FPGA i AE il i 254l |, ax se 454l A7 3
KA B OXSASA FITOXASAS 325 b B 5k Dy BEHLEL
(1#18) o (2) ¢ 7 Az B s A A i i o SATA 45 7i
#5 A SSD 1, SR 5 FEEAT IRl , I A SR R A AR 2R
B 543 AT ChipScope Pro #4748 & 2 5152 HH AL
%EL?E/\E@%&%EEE” X, anf a2 58 Bhicd sk

BRI EL (3) 20T 4 h IR FE X, A e 241
%w%/l\;& (4) R H LR g7 v s 00 381 ) e 1R 4
70, 7] LUt B i 45 TAE B R A1, 7] LR
F 10",

] 1 4 g § 2 b L} £
00000000h=: 00 00 27 10 89 8A 8B 8C 8D 8E 8F 90 91 92 93 94

00000010h: 95 96 97 98 99 9A 9B 9C 9D 9E S9F AQ Al A2 A3 A4
00000020h: A5 A6 A7 A8 A% AA AB AC AD AE AF BO Bl B2 B3 B4
00000030h: B5 B6 B7 B8 B9 BA BB BC BD BE BF CO Cl1 C2 C3 c4
00000040h: C5 C6 C7 C8 C3 CA CB CC CD CE CF DO D1 D2 D3 D4
00000050h: DS D6 D7 D8 DS DA DB DC DD DE DF EO E1 E2 E3 E4
00000060h: ES5 E6 E7 E8 E9 EA EB EC ED EE EF FO F1 F2 F3 F4
00000070h: FS F6 F7 F8 F9 FA FB FC FD FE FF 00 01 02 03 04
00000080h: 05 06 07 08 00 OA OB OC OD OE OF 10 11 12 13 14
00000090h= 15 16 ‘17 18 19 1A 1B 1C 1D 1FE 2F 20 21. 22 23 24
000000a0h: 25 26 27 28 29 2A 2B 2C 2D ZE 2F 30 31 32 33 34
000000bOh: 35 36 37 38 39 3A 3B 3C 3D 3E 3F 40 41 42 43 44
000000cOh: 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 51 52 53 54
000000d0Oh: 55 56 57 58 59 5A 5B 5C 5D 5E 5F 60 61 62 63 64
000000e0h: 65 66 67 68 639 6A 6B 6C 6D 6E 6F 70 71 72 73 74
000000£f0h: 75 76 77 78 79 7A 7B 7C 7D 7E 7F 80 81 82 83 84
00000100h: 85 86 87 88 89 8A 8B 8C 8D 8E 8F 90 91 92 93 94
00000110h: 95 96 97 98 99 9A 9B 9C 9D 9E 9F A0 Al A2 A3 A4
00000120h: A5 A6 A7 A8 A% AA AB AC AD AE AF BO Bl B2 B3 B4
00000130h: BS Be B7 B8 BS BA BB BC BD BE BF C0O Cl1 C2 C3 C4
00000140h: C5 C6 C7 CB C9 CA CB CC CD CE CF DO D1 D2 D3 D4
00000150h: DS D6 D7 D8 DS DA DB DC DD DE DF EO E1 E2 E3 E4
00000160h: E5 E6 E7 E8 ES EA EB EC ED EE EF FO F1 F2 F3 F4
00000170h: FS F6 F7 F8 F9 FA FB FC FD FE FF 00 01 02 03 04 ;
00000180h: 05 06 07 08 09 0OA OB OC OD OE OF 10 11 12 13 14 ;

&8 RADEAMIAHHEE
Fig.8 Test data of bit error rate
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