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Implementation of video scaling and field frequency
changing system for large-screen TFT

Miao Qijun' Zhao Ruikang' Wang Suzhen' Zou Kaiyuan®

(1. School of Electronics & Information, Qingdao University, Qingdao 266071, China;
2. Hisense Smart Precision Co. , LTD. , Qingdao 266520, China)

Abstract: In order to solve the problem of replacing TFT screens of different specifications when testing UHD video processing
motherboards, and further shorten the test time, a system structure is proposed that combines the scale conversion and field frequency
reduction of FPGA devices with DDR3 SDRAM memory chips to normalize video signals with different resolutions and field frequencies
into HD video signals. The system uses 4 K@ 60 Hz UHD video as the input signal and sends it to the video data reading and writing
module composed of DDR3 controlled by FPGA to realize cross-domain transmission, down-scale conversion processing and data
connection; continuous output the HD video signal after down-scale conversion and field frequency reduction. After comparative
experiments, compared with the storage structure of multi-channel FIFO plus DDR3, the storage resources consumed are reduced by
352 256 bits, and the conversion process time is reduced by 6. 761 ws. The results show that this system is more suitable for the testing
requirements of video processing mainboards on production lines.

Keywords : ultra-high-definition and high-definition video signal; down scale transformation; field frequency; DDR3 memory chip;
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Fig. 1 Row display timing of video data

Xof s AT 5 004 T RUBE R AR 40 ) D R AT 4
15 Z AT T RAEAC R | 3 B 7 4 B B T, K
S ) A BT ELB A A 3 Y B RO R 4 R JROR 1Y
1/4 5 [7 st 4 HH 408 540 14 S R0 Pl 15 85 B0 i, 4 58 = S 2
i A EET ., 4 K@ 60 Hz(2 160 17x3 840 %) WisifE

TN RN AR | A FOR B 30 3 1 080P (1 080
17x1 920 1) /3 HER MG SR . K 1 Fos BT AR
TR 3 840 MEE & TEIR TR AT B9 & SR 5 i
1920 81 Gl 2 s B A SRR Y 2 160 4T, 7E IR
AT EUT AT o 1080 17,



5510 49 FRF TFT BRGS0 R 25 B 5 [ 7 43 S B .55 .
WER BES B B8 B
W e BN B BRI Wi ket SRR
< < < > < »
iillﬂﬁ I | | |
i i i
|

" MJULHUULMUUUUULMMMHmH

mws
| I

| MUUULJMW':

2160 | |

TREFHAT . EFAEBUT

B2 WAEE I i B e
Fig.2 Field display timing of video data

K I Ak B T ¥ S X S5 48 FIFO 25 4745 il DDR3
FIBEES il , W&l 3 fis , ilid 5245 FIFO ZFA748 S 5
W E R ECE N 4 K@ 60 Hz B4 5[] 25 3|
1 080P@ 30 Hz M fhisl ; [A] i, R R 284 4 A0l B A

HEE 30 iZJ 1 080P 7B A K45kl , 2853 DDR3 247

(2 073 601 ~4 147 200) , /> ikt X 3845 BEAF 12— 3%
1080P J3 H A3 IR A o RUBE T 228 8 il BB £ i
R B A8 S AL DDR3 (9 76> Mk DX 3
DDR3 ARG AR FIE 5, {H FIFO SZH¢[F A5, F
FH DDR3 28 K AGH A (O HLH] 75— IR 5 o B ol s i i v

B A R I s AR s R e R R R BE, A h‘éﬁ’ﬁﬂ?ﬁe’?‘mﬁ* FIFO 1 57 54 RY
E,%ﬁiﬁﬁﬁﬂﬁﬁ DDR3 N#BAAAEHEUR  F DDR3 5 B A B, X FRAE AR 1ot ] DA 3% 2252 5 2508, S 30 60 ~
RN Ay sk XBE 1 (1 ~2 073 600) A sk X 5 2 30 Hz AR B
4K@O0Hz | sy | 450 I | AT | ESWT | ol 545 BFIFORE I b,
297~100 MHz
-~~~ T oo TT T T T oo T T
1] 30 S
| | R || g A | :
| HXH FX2 X1 DDR3GAEH | #%uFlFO%H%?
b e e e e e e e e 100~74.25 MHz
1 080P@30 Hz L% BEXAR R | 080P| B2 X 2B (K1 080P| B2 X 4R 13 HE M 1 080P| ...

[ DDR3[X 45 1 #sh1k: 1~2 073 600, DDR3[X k231t 2 073 601~4 147 200

& 3

ARG A B 1

Fig.3 System frequency reduction processing
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Fig. 4 RGB888 pixel data format
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Fig. 7 Time sequence diagram for frame extraction processing
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Fig. 8 Time sequence diagram for frame resolution reduction
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Fig. 9 Simulation results of frame extraction processing
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Fig. 13 User interface module controls DDR3 writing
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Fig. 14  User interface module controls DDR3 reading
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Fig. 15 State transition diagram of write FIFO control module
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Fig. 16  State transition diagram of read FIFO control module
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Fig. 24 Power consumption on chip
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