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conditions of LED display screens, a low grayscale image enhancement processing algorithm for LED
display screens using dither matrix is proposed. According to the principle of LED display and the im~
age enhancement principle of traditional dithering algorithm, the concept of “decimal gray level” of
LED display is proposed, and then the “decimal gray level” data that enhances the display effect of
each pixel is obtained according to related methods such as testing. The dither matrix realizes its cor-
responding “decimal gray level” in accordance with the “principle of minimum error” in 4 frames of
images. The sub-pixel dithering technology is used to further reduce the flicker caused by the image
jitter to the human eyes. The algorithm was compared and simulated with Matlab software to verify
the feasibility and effectiveness of the algorithm. The experimental results show that the algorithm
has a significant improvement effect on the uneven transition of the low gray level of the LED display
screen, and the gray level display ability of the gray level below 10 is increased to 4 times of the origi-
nal. At the same time, the minimum controllable gray level brightness becomes 15% ~25% of the
original, which improves the contrast of the LED display.
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ARSCR I B AL G Bk Sh Bk i B S A
W, e 9k gl 1C 38 18 055 2R 1F 8 U5 22 1 1 0
A5 LED %R St b SC T R BORK B 9 2 [ i/

1 7]

nu\l

LED & 7x Bt /E 0 5 5 B 1% 2 1Y & 22 1t
Mol HAEGEPEENEREA . CEERE
Y R EEE S AR Tz N AR
A R PERE G LED &om B AR & 09 7=k 4 (A
TR B R 3 . /N COB(Chip on
Board) LED %75 F#/E A LED R B & & it 72
1 — 2% T B 1 B R B 4R AR SR AR B T M 1Y
KBB3ROt A B
% (Bonding) #] PCB i /9 1F 1 , 38 1 [=] 37 K5 K 5K
Bl 28 1F R 4 3 PCB AR (9 35 1, 75 A7 2 1R 1
BRI SR AL s BG4 B St LED
R e B R B IR A | R T AR L
Rt s, ElE S man SR, N R
Fr 7= b 056 4 77 250 B b B A+ LED &R Bt
RTINS S - U s sl A B B e 2
J ) AN 2 — S AR K ) R R . K
KRR R 8 /N A B LED B 7R B 78 K K By
BORIIGS BE A R R BRI W RE .

UL AR R ) LA 22 o 3 A KK i 2
S B AN I 0K W B A8 A0 v IR B kAR R — A
S ) R, K B3 AN S ST I IR R AR 48 K 24K
/NEEE COB LED & 7R Bt b # 47 76 . ™ & 5% i
LED 175 5 5 BUAE 48 i 5T B 0 2801, o 2 A i
IR S R 3 A e — A Sk ) R

BORFEDR” A5 UG HE Z 59 405 7e/MalEE COB LED
BB R B K. LED E?Fé%fﬂ%ﬂ@ﬁﬂ@
BT [R) 225 () N MR A A0 5 50 100 AR 46 B o R 4L
2% AR 3R 53 0 R AN [ B4 Ja] 30 4 4 4 2 0
W AE LED R Bf LI} 3l 9 00 58 ROR - A 350
3% T LED 7R BRI B 20K B i 5 AN 3 50 1) 31
LSBT LED SR B K A 20 0 4

2 HHFEEEA

PEah kA BT bR — P AR A B L R —
PR PR B L 3l 2 AR AR N AR A Ao SRR
R AL BE A 5 R P TS PSS TR A
HE 2 (0 (5 OB A b S B R ROR 1 e i
EW L ERA BGUR A  BL S Rk R
Floyd-steinberg % 2 % 3 55351 . R HI L R AL 1
R AR — 5 B SR o B R O R AT —AE AL
ARB, O B R BOAR G A B . BT LK — 42 <
2 W77 WA B — D R ER F AL L 2 B sl A
AR 0 KIE e 1K T 22X 2 11
SR LARIR 5 SR AR BRI 2 i i N AR A A
TR RN FEIREY 0 HIKEE 1 Z Al A 3
A F ] B JRE AR » 33K R S0 N T K RS A A
ALK — B R R AT AR A0 Ak 3 A v )



% 10 1)

IMEYT 55 —Fhiz RS AR R LED 75 B KR 0 5tk b 275 12 1405

(a) KO
(a) Gray level 0

(b) IR L 1/4
(b) Gray level 1/4

(c)IKBEZ2/4
(c) Gray level 2/4

()R FE3/4
(d) Gray level 3/4

(e)IRHESR 1
(e) Gray level 1

BT g8 AR By AR R Hh ) R
Fig.1 Corresponding intermediate gray level genera-

ted by dithering algorithm

B CIET 1) 15 249 4 0 1) B8 2 8 9080 L ) A i 48 2% 1
BB HER . XR—R BN R p 2 0k .
TE R 275 Hh 32 I B AR [ 1R kA 4
BAEFR W R — AR TR B Y R
T A A A I ) e T R K ) A
ERLCECE R NTTES IR DAY/ S S Bk 23]
R 5 O ) A5 2R R AT B L L AR T R TR R
FH L AR SLHEAT IR B AME o B Limb #EFE

Lo PGB 4 5C 2 A A
Ml == ) (1)
3 1

{ AM 4M,,—0—2U,}

M, = . (2
AM, +3U, 4M, +U,

HrpU, M5 M, R4 1 HEE. Bshm g
BT B AR RN 8 TR AT IR B M B 1 K 3 (.
AT . 2 NI E BoR bt — B s ), —
B DX AH SRR 2R SR TR B Rl e R 8
AN e A S (AR 8 B S L T A B 4 ] K B
g, 2 Fios.

F:E

E::

1 . )
|—-'l

i
il
il

.

(5]
=

Craw O
uTay o

g
»

/I

Gray B Gray C=(Gray A+Gray B)/Z

K2 zsiEiRa
Fig.2 Mixed color space

3 LED 27 HE%¥gRAEH X

31 LED BREERKKRETR@H

LED & 7R B A 2 — B A [\ F W & 1 22 5
A HREA IR XS BOR R 5%
LED & 78 % 5 W & /R 58 4 K 8 (1% 76 5 9K
B9 2L T 8K B 1C Sk 45 ) B R B Y 3K 5
S Pl T/ I K5 N K S U §
PR ESH . HET LED /R 5l % % ] 16 bit
TR B 8K 2l 1C X 3 7R B 5 7 B0 08 47 4 B, 38
H 0] LLIE i PWM 8 45 B R 4% 6 9K g0 A i
Jik w7 25 R K /N Bl LED @ m BfAY JK BEE .
IR BEAH B K/ 5 49 4 5 0 N /9 S 3l R (R G GE
tt 8 &R RN I A N =R GO B S RN

Ak op 5E BE O R 3@ B R Gn &3 EToR, BB R
o1 >0 s TR oo kool BT 7 A B R BE AR LG <0 ik
7= K BEAE K

S = =

B3 konh 5 B2 3 K

Fig.3 Pulse width modulation grayscale level

i oo 0 LED 7 B Wi B A 5z /s Jik oh 58
BN K AR 1,08 LED & /R B fic /N s oK BE
PO % M R AEL B O R 20 4 0K 5 DG 05 3 i 4 il 9K 2
1C 7E 7R Bt b E Fem . 4 SR dee /N K B 4 J3E 6
T AR K BE B LED 8875 B 19 85K L 3t 23 77 28 K
[P NS K I X R (S I T e

4 R
Fig.4 Flawed picture with low gray level

BRARER

N TR K /TTEEI’JW%@ (FRALE
WA R g DR ) LR R O . SR — R R



1406 W5 BoR

%36 &

A A7 IR A 9K 3h 1C, [ A7 b P 38 T
(142 16 bit iz IR AY SR 2 IC, 2R R 16 bit 5%
T A PR 4 B 3l IC, ) AT DL 7E 4% Kk 48 F+ LED
8RB0 K FE Ak B g, S 3R Ol ORS AN Y K
Pl B URR R BN R 280 1 45 6 R G OK
AbFERE 1. HRETKRZ %0 LED IR 5t A 8 bit
(K B b 7 g 70 . A DB ELAA 10 bie JRBY R
AE 0 SR B SR B K B S BB T R 5 i
JOT A 248 J R B R, R B ok R B S B
2349 B A R 23

A 79 o fge ke ] R g 2 5 2 T A 1 s A
TR AR IXRE S8 B A A AR 23 KR R X
P A HE ) R AR . O T E R A
BEUE A O AR K BE OR B i P R s A
iz B FE R 45 G /NE#E COB LED R
St S R R S AR — T 10 PR G i Ak R L X
LED 7R 5K BE 9 B n JUR A W B4R Tt
3.2 LED fiiE 7% FE 1 58 i%

i 2 Xt 4% B AL S /NN EE COB LED &R #%
K P 2% 5 7 250 1 52 B 5K, & K B 2o
ANH S BRI  H R AEAE 1~10 JKEESR
o 10 RER WA RMMER HZREE LA
T o R RO B L R R R R B K ) B
E 8 T 7 NG Rl 7 N TR 5 4 R P
I A Bk ) A S B R R BE ) 0~ 10, H AR
HBRIT .

TR 1A AR R A WORBOR T D
O FEAR” S AR5 T 7 B2 A4 /INBIORS B e BCAH 7 A )
B

TR A] S  INEBORS BE 5 B Bl A B B B R
FEYIM O, 2 B £ 3h 5 AT S8 0,25, 0.5,
0. 75 =A/NEUK BE S . $} 3 58 B 3 £ 1) 5 2R
P 5 WoR ¥ R G NEOR BEAE 1 52 0 B
TRV,

LED 7 5 f A G R U5 5 4 8 bit, 11 i
TS IC Hh RAM 45 5% Y57 58 F I b 430 46 14 B
il o W R G0 H A 16 A R K B, B ) R 4
W ERUE h 2° = 256 AN IR BRI 4 R L 2 =
65 5364 JK FE R HE AT AL B L % J5 7E 65 536 K
JEE IR B 256 AN K BRI AE A B b R
K BEHE . 8~16 bit #¥E 2 838 & Gamma ¥4t
AR &R . il F Gamma {50 2.8, W)X
N 5 F Hh e A 5 BT

60000 |
50 000

s |

”&2 40 000

= 30000
20 000

10 000

oF

B 5 KBRS AR A

Fig.5 Grayscale conversion diagram

WAL EAE LED R Bt BA 545 0 K B R0
J1 B B 16 bit KB Ab B RE 7 55 R RS 4l i /N
BORKBEGL” T B K 8 bit K45 w565 5 5 ey LU AR 1
TRE R AT A B, Bt T 2 e £ sh A B L B AH
MFAE 16 bit B EEOKE R Z W FEA 3 A
IRFES X AE LT LU B 2 Gamma 5% 4 B3 1 B
Hh T ) IR 4

]
e —
A
-
3
» B
1 3
2
n
2 —_— 1
——— L

=

K6 IRE R R

Fig.6 Process of gray-scale expansion

WE 6 .18 bit KEHIEH M 1,2,3 2
B R R BE G, 483 B B A B BT SR 0,25,
0.5,0.75 /INBURE S .

B Sl B AT S B0 S5 /N I BERS FE A I B
SEJ5 BB 8k, B

G
Hrpon B3 S G, NN IR E
K

AR 2 AR YR Bl 3 A B Y B BOR B e LA s
it A2 B3 1 45 A B 3 B O AR A5 255 R S R
BT INBOR FEAE

XFF 2 By Bh3h A B AR PE Limb 46 P4 e ek

) (3



% 10 1)

PMET . 55 - —FPis FH RS AR 9 LED 275 B 18 4 0

5 A P A 1407

I ZR X MR G o) A A e AT AR B — 4 AR
Bl SR

0 0.75 0.75 0.25
0.5 0.25 0 0.5
0.25 0.5 0.5 0
JZ - { } | J3 a { } ’
0.75 0 0.25 0.75
[ B % € 3R AT 17 A H b /N EOR BE AR 14 R K

BT A E . an X — g A B AR NBOK A
KANK m X n BG5S B AR R K B S0 B4 3% 73 il

PR B 22 0 0 ) e O 6 5 /N BOIR T
I B
111 112 .oe Iln
In I, - I,
I: . . . . ’ (4)
Iml ImZ .ee Im”
DH D]Z s Dln
D21 D22 .oe D2n
p=| " "7 T (5)
Dml sz .ee Dm“

%Tﬁé 3: XT/J @[%ﬁ% D ':F'E/Jg‘/l\ﬁ% D11 ~
D, B E/NRZERN”H 0.25,0.5,0.75 =

NBORKIEAET A0 5 1 P B ROK A ﬁ*é
e SN DA R TR 2 BT /N EOR B
d i di, e da,
d— d‘zl d.zz d.zn i )
dml dmZ .ee d
Hh d B a— oo RIS 3 AR S

ANEOR BEARL” 5 P B BOR BE B — A
AR A T FEREX R d W\ d oy TFIRPEAT

dn

di
tooxd = 4b B, BD AR FE L 4 } 5 Jo =

21

0 0.75
{ } PORA A el 4 5 UET LS §
0.5 0.25

[ DIV 2 3 BN A DO VR VALl vh R (PN
U SX 7 80 A R 2 AR I X 7 o7 B 1. B — ot ]
B J o FFEAREL S i S J ) R R AR B AR
RAEAfE. DL 4 WOy — DR 58— B R
JREERFE . XFE 4 W R AE LED SR B E A B
IR AR 7 T2 AR L /N B0 JEE 97 Y 7R

33 ﬁ%ﬁ%%%
AR TR S B AR T AR
/I\JJIEP KEEE B2 5T R.G.B 2% R
RS, HREMRSEEEAE T R R A
IREA B 27 WA LED & 7R 5t i 25 N IR
R INKR B DS . A T BRI LED %R B 45 AR A7
BTN PR R AR &R B sh R X 2R &= b
ZL. 5% AR R K BE AT AL B
3.3.1 B EFHHHEK
AR R B S FASE W ] — AR TR AP 2 4%
W 3 AR E 23 0 A 8] 9 B} 2l 5 B 1 A7 Ak 3
/NEEE COB LED &7 Bt I 46 200 & 60 i B3
FE3E 3] PCB M b, 21 &% V3 3 Rl (k06 B9k
) HES fE— 8, R4 3] PCB M b B — R &
RLESRIE 7 R .

K7 BESH
Fig.7 Structure of pixel

Hopr g i R X R 3 R BUE 19 A Ot
R R R IR B 1C 1 BR RO R A
iy o LASEBEL—A> 0.25 /NBUK JEE 280 9] X 21
CARFIKBE AR AR 4 W T T T Ty
ALY BE A A B 2 40 5 O BE R B SR T O
o o Jo W B OB R IKERE R T J
Jo Iy R X REXE T — AR R AT AEAA AR 4 Wi
R ORI 8 Fii

v JB A DX IR R AR IR AR R RUIRZES A A
5o XPEL Bk BRRTEARAR 1 T LT b R AN A 1Y
$b B0 5 B BEAT AL R B AT SE AR R B S
AbPRACR . IR AL Sk AR R AR A AR B Lt
K JHAH 8] 10 24 20 1 PP 32 A7 A 1 DU %o 5 B —
BFR R AERRR 4 W i R RO A 9 BR

i 1 X H AR R P S HOR AR R P S R
TER R R S ARAR 4 Wi BoRFORTTLLA a2



1408 W5 BoR

%36 &

(a) 58—

(a) Frame 1

(b) =i
(b) Frame 2

(c) 5 =i
(c) Frame 3

(d) 58 i
(d) Frame 4

E 8 RAWAGRREESNHEARM P R F 4 DBIR
ROR
Fig.8 Display effect of a single pixel in four frames

adopted sub-pixel jitter technology

FHAR 2R 44 3l 1 AR Ak 21 A0 PG AT LUK 2215 3% £
Sl Ah BRI A — Wit o — R R R e 3 A
2L o AR R I AT AEAR AR Y AN Rl T P e
FERRAR T — ot e by T 8 38 i ofe RE
S £ PN AR RN NS W e e
WAy, TR FE AR AR B 4 AR A T R
A —4 RGBARE mi 5. BT LR R B MK AR I 0.25

TR BEG

| |
| |
| |
| |
| |
| i

() 58— (d) 55—l () 58 =g (d) 5Pl

(a) Frame 1 (b) Frame 2 (c) Frame 3 (d) Frame 4

Ko RMEBERDHEARL B E M 4 WK

EYE S

Fig.9 Display effect of a single pixel in four frames
adopted full pixel jitter technology

3.3.2 HARAIX R
WAL Z B sh £ AR iz vl DLt LED i 8] K

P 70— 2 0 0 T AR 6 BB
T WE BRI 2 X 2 f) A HOK
(T3

0.25 0.25

[ ] %

0.25 0.25

LAY R RO I 10 Brs .

10 SEPAY I 2X 2 FEIE R 4 AS/INBUK L9
AR 8155 0 A SR /INEEOR JEE AN /] (508D SE B Y
RORUNE 11 fros

0.25 0.5
[ . )
0.75 0.25

R HIRA L (95303 7 5008 JEUR 19 18 3R A 52 7%

|
|
|
|
|
{
|
|
|
|
|
|
|
|
|

Bl 10 WARRAMECRE 1
Fig.10 Rendering 1 of subpixel treatment

B11 AR AR AR K 2

Fig.11 Rendering 2 of subpixel treatment

HWARZE G 3 — B B AR TR s 44 IR
Km0 E T AR LED B8 5 A9 938
FFIEFRE #2355 LED %5 Bt B,

D A0 IR G o X U e R F ki H H
BRI KA KA AR A, A B R R
e J8 — T [ 2 09 B 3h AR 3 4T b B BRD AT,
21 B WAR Z R A B BE S AR T 32E 47 4k
PR IE A TGO T MR EDE .

4 GRERE

T RES R 0 AT AT M S A R AR SO AT
T—FRINME ., B 0.25 /INEIUK B 9% 5
MAE LED Won bt b g ol . F i E o1 3] —
W B — MR R K BEEAE R 1 K AR K/
g 640 X 480 4% . LED &R BB e & 7w Hoh
4 B4 . F Matlab fff B XS R 250K BEH
HOA 1K G e B AR 1 BRR AT AR L B
B A WUEE . P B S anE 12 P,

F Matlab 2 5 x5 506 28 B 4 5K B R 76
LED B /R Bt TG B/~ . f£/hEj E COB LED
Rt s SRR . IR T AT LA 4 ol
MG TCBR 28 B 2 s 19 3 8 . 7 LED o B b
A DA 2% 1) 28 0o B b B kTR R B B
WOR . A SO AT 25X 2 B 3l H 9 Ak AR 2K



% 10 1)

MR, 5 —Fhiz A EF s AE R LED 7R 5 B G 3

5 A P A 1409

\

K1z fiElFEE

Fig.12 Simulation test platform

507 FRAZR 2R R A ¥ 07 S AT A0 505 H L 7E W
28 HL VR RUIE Y ) s o 2 B i) R s 3 (R
ST HRIE .

13), Xt 43

B13 o B AR

Fig.13 Process of luminance measurement

R PR AE S B 1 o R R, A R 1
B R 7 LED SRt L BR N 6 HAEE. 4307
JRBEG N 1 9 JRED 1 B AR R 9edlsh R B
K1 GIF IR UAR R L E Sy 3 Rl T X LED

R B S AT A (3R 1D
®1 ZEMNXEE
Tab.1 Data of brightness test
I SCREEMEE/ (ed e m™?)
A e BT HEROEIKR BRIK
IR
B 1.826 1.818 1.837 1.825 1.84
#3l
PiNEEERC)]
0.447 9 0.433 3 0.441 9 0.450 3 0.442 4
EXEES
I3
0.246 6 0.237 7 0.228 7 0.2371 0.2321
AR FR

i 3 A AR B Xk e nT AR B I R &
Lzt LED SR B 0452 B 29 0 AN )G+ 8h i 52 B
(4 25 %6 o 55 T 25 5L SE A M A 106 B g — o i 187 Oy
0.25 KEEG . IR AR R HL S, 52 B 29 g AT

JEEF S 1526, HTF e 218 R BE s i A H s B
TR TR 1024, U6 B W AR B sh Sk AR Y R
I} T A P AR A AR X LED S5 7R B A6 DA e S
AU A T AMRE R B RSP R EE . A
o7 1, G0 SR SR N B X oy AR R A ) A
53+ BIVAT S 3RUAF I P9 19 5 50 1) 1 /N BSOIR B 7
283k K BE A OG5 FE L s HZ R R
IR B2 Gt 4R 25 % (IR v AT T AR B b
PRHET G R XT L an il 14 BioR .
(a)

(b)

Bl 14 Sk AL 3T (a) 5 (D) RUR X 1L

Fig.14  Comparison chart of the picture display

effect of the screen before (a) and after

(b) algorithm process

TG 14 (a) FE 14(b) T LLE Y, 558 1k 4k
HETAH . B AE LED BoR5E i iR 308 A B
BT

A SCEE X /NEEE COB LED & 75 A% K B 4%
SRS O L ie AL G4 sh B ik Bl g A
PAEME A 4t — PP XK BE 9% 0~10 /9 LED R
Ji AR 38 i A BB 9% L O R R Bl s AR R
LS AT BLHEAT T 05 B LIS UE . SCER A5 R

WER Z 58 2% LED Som BRAK K B Pt 35 AR 22
MG A B THROR R E S 0~10 AT E
P 3 B0 BB 9 TR) 4 A 3 A AT S B /N BRI BE 4
WAV B K 240 7 B 3 T O R 0 4 A TR R



1410 W5 BoR 55 36 %

7 I S5 /N T 5 R BE RSt BE R R JROR M 1500 ~ RGBT Ay T iR 2l 45 N R R 1 DR AR
2500 B TH R BE RS L . SR AR R B sh £ WRE T A A

o

=

(1]

[2]

(3]

(4]

(6]

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

% X W

T i# % H T Micro LED & JE BUIR B H A ARBEGEL] ] 3 F AL = o 55 3748, 2019(8) £ 106.
DING H T. Research on the development and technology of micro LED [J]. Computer Products and Circulation ,
2019(8): 106. (in Chinese)
# A F.LED WoRBREOR AT 57k & AT L[] ). R 4 Z B, 2017(15) - 117-118.
ZHENG D J. Research and analysis on LED display technology and industry development [J]. Wireless Internet
Technology, 2017(15): 117-118. (in Chinese)
A2 3RS AR E R L LED WOR BRAT 508 L HE ik R L) ] dh 5 2 ,2021,36(4) : 575-583.
XU Z C, GUO G X, ZHENG X F, et al. Positioning and sorting method and application of LED display point [J].
Chinese Journal of Liquid Crystals and Displays, 2021, 36(4) . 575-583. (in Chinese)
FEARERGEF . F SIS PR LED Bon &[]k dh 5 2 7,2021.36(4) :566-574.
CAO H, ZHENG X F, WANG Y, et al. Ultra high definition ultra-high resolution large size LED display []].
Chinese Journal of Liquid Crystals and Displays, 2021, 36(4): 566-574. (in Chinese)
A, ERFE .G R ET OSPWM BN LED K3t hig it 558 ] & F 535 42,2018, 18(12) : 30-36.
FAN X S, TANG M J, ZENG Z. Design and implementation for LED driver IC based on OS-PWM algorithm [J].
Electronics and Packaging . 2018, 18(12): 30-36. (in Chinese)
BRI RGR B0 /N )R R B R UL IR R S SR Sl R R B LT ] F A FH K ,2014,1(3) :354-359.
CAI Z D, SUN K B, WANG H M. LED driver IC solutions of fine pitch LED displays [J]. Electronic Science &
Technology» 2014, 1(3): 354-359. (in Chinese)
E ORI R Z BT AR Fi-FRC R R R s B k(D] B . Bl ssm K4, 2011,
WANG M L. 5-Frame cycle based Fi-FRC pixel dithering algorithm for TFT-LLCD [ D]. Shanghai: Shanghai Jiao
Tong University, 2011. (in Chinese)
Fms & A k. RREE I T IE A E AR G E L 112614456 ALP].2021-04-06.
CHEN P F, YANG C. Display control method, devices and system: CN, 112614456 A[PJ. 2021-04-06. (in Chi-
nese)
% #% %&.AM-OLED K805 L 5L 0 (D1 a0 A h R R A%, 2011
CHEN R Y. Research of digital halftoning algorithm for AM-OLED image [ D]. Wuhan: Huazhong University of
Science and Technology, 2011. (in Chinese)
BT AE . T U R A% 2 B A K B 7 T ST S S BRI D ] R 2, 2020,
HU Z X. Research and implementation of a driving method to improve the resolution of microdisplay [ D]. Xiang-
tan: Xiangtan University, 2020. (in Chinese)
KIM H M, RYU M, CHA J H]J, et al. Ten micrometer pixel, quantum dots color conversion layer for high reso-
lution and full color active matrix micro-LLED display [J]. Journal of the Society for Information Display, 2019,
27(6) . 347-353.
FU X C, ZOU X C, LEI J M. Improved dithering algorithms and its circuit implementing for STN-LCD [J]. The
Journal of China Universities of Posts and Telecom munications, 2006, 13(4): 86-90.
HONG Y H, JUNG E K, HONG S, et al. A novel micro-LLED pixel circuit using n-type LTPS TFT with pulse
width modulation driving [J]. SID Sym posium Digest of Technical Papers, 2021, 52(1) . 868-871.
E WM AREE LED 8o BEREE i aFsE (D] A 50 b at 523l K, 2017.
WANG D. The research of fine pixel pitch LED display driver IC [D]. Beijing: Beijing Jiaotong University, 2017.
(in Chinese)



% 10 1)

IMEYT 55 —Fhiz RS AR R LED 75 B KR 0 5tk b 275 12 1411

EE R

AN (1991 ), 5 MK E N+
WF5E A, 2015 48 F o4 4 s 1 B 5 ko
FAFE AL, EE NG LED R #
AR T 0 F 5T, E-mail: 814962114 @

qq.com

)

\

MER(1965—) L, BIRILIRE N 19
+ W 5E 51 . 2000 4EF b [ A2 B K &
JeZE RS B ALK 5 4 BT 5T BT 3R A1+
AL FENFES RELE FRE
N G AL B85 7 T A 58 . E-mail;

zhengx{(@ ccxida.com



