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Design of Irregular TFT-LCD and
its Timing Control Implementation Based on FPGA

CHENG Song-hua, LIU Jie, WU Wei-jian, ZHANG Yong-dong, LI Shu-xin

(Tianma Micro-electronics Co. Ltd. , Shenzhen 518118, China, E-mail . songhua_cheng@tianma. cn)

Abstract: Based on the driving principles of thin film transistor liquid crystal display (TFT-
LCD), an irregular LCD based on customized design was researched, the alignments of
driving chips and the connection between the screen and chips were presented. The specialty
of timing control was illustrated, and the timing controller of this irregular LCD was
designed through FPGA. Based on the principle of Ping-Pong operation, internal data buffer
and shunt in FPGA were implemented. In order to reduce EMI, improve the performance of
the product, Reduced Swing Differential Signaling interface was designed based on FPGA.
The display quality of static and dynamic pictures that displayed in this irregular designed
LCD was showed in the paper.

Key words: TFT-LCD;driving; FPGA ;Ping-Pong operation; RSDS

1 3 = FI % T 3 SR N 58 7= ey 1) 5 < 77 9 HLAE =
AEAE Fd 51 17 300 20 20000 7 ity 1 A5 o — 6 — 9 1

BE & AT DR B TR A I s BOR Y TR R fiE. UT4ER TET-LCD BT, il #2 T 25 1 2 48 i
LCD W75 & JF A6 HE A w1 1 5T 0 /5 B B SR A i 3 (A AR A AN TR P A S AL BT R
W R A (TFT-LCD) U K O B Box alae. PHUCARE AN R 27 20 B R O R S B 254
ARG BT BRIz L R RS A R I PR 8T A5 O T HE AT A AR B

YR B H: 2012-12-25; fEiT H#A: 2013-04-04
TEHER A BAAEA80—), B, MdtE 8 A, Bi4t, TR, EZM5 7 m oA R ES S5 IRshHA .
* MEHE R A, E-mail:songhua_cheng@tianma. cn



760 W Hh

ZN 28 &

&n

TET-LCD 4 /8 >F i % 3

ARSCWFFE T — Pl B0 £ it L R B0
PN PP SE5R B9 Wb B 7 ZE BT W
7 BB R L T IR e 4 4 ek R T o2 SR A0 B
i 4 B 3% VI 4% 2 1) K5 %)) (Field Programmable
Gate Array, FPGA) = 4 W i Bf T 75 25 19 45 458
HilfE 50, SR FPGA af LR 4 52 b 2 BEAT: 45
7 RORE il B s S T RE L M9k T RSy ]
FEPERIBL TG R IE P

2 TR B IR Bh R IR 5 A

WA R b A0 B ) i R 20 2 AL Driving 1C
TR T e O N (S R RS [ N N
Driving IC fu$% Gate driver IC Fil Source Driver IC,
24 Scan line(Gate driver) F#ifE 5 & — & H
Wk Bsf, TFT & F 2, A7 T Data line ( Source
driver) b i 848 15 5 M8 B W b T 24 Scan
line {5 5 R H B M ATHF, TET JF & & M, W5
P ity L AR I (R L PR FFA A HE T — 4
Scan line {55 R B, TFT HOCHKRITH . W
s B A B R AR SR R B 3 TR
TFT.Cio Cs . Hirt TFT @ 2 IF S /EH . Coe A
Al I I LS . Cs SR AE L 25, B A TET K{2
(1) ON/OFF X} fif 7 HL 75 (9 oL R AR BEAT 03T / O 45

- I Source driverl ” Source driver2|
R =
I (oot — e
| el e
L EEEE
§ [_LS"&;":-_:}"@;"&; ....... ":?"&3
e e
naLiiLi ]
-E:} g. Q. .Q} ....... +:;3. +:;3.

Data line

Scan line

T WA B EK B M SR R i R R
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Fig. 6 Data storage and diversion
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