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Abstract: The principles and developments of display driver chips in recent years are summarized, and

their development trend in near future is prospected. Firstly, we present several common display

screens first, introduce the principle of display driver according to the type and characteristic of differ-

ent display screens, and list the current development status of display driver chips. Then we sort out

the development highlights of recent years and development trend. And lastly, we forecast the future

development of the display driver chips. By comparing the display driver chips of various popular com-

panies in recent years, we found that the innovation speed of display driver chips has increased signifi-

cantly and the functions have increased extensively. As the fast changing of display technology.

display driver chips will also develop more rapidly and change dramatically in future years.
Key words: display driver chip; LED; LCD; OLED; micro-LED; mini-LED
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Fig.1 Block diagram of display driver chip LM3405A
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Fig.2 Block diagram of display driver chip 11.19488
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S TR R BCR R E T LAAE BK Bl L i rp R
AFMERTH o —Ffgle 1z il A R Xk
FRA Demura, B &K 85 M o5 55 )5 i 3 6 2% CCD
HEAH B9 77 28 52 BE A 5 il BB ke, AR 40 il B M5 5
() 568 553 F A7 AH L A A%, i 2 K B3 514k R 1Y
B, HAER R,
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Interface

I

Graphic Display Data
RAM (GDDRAM)

|

Display Controller

Oscillator

Current Control

Rer Voltage Control
I |
Common Segment bommod
Driver Driver Driver
I [ [ I
L " 1) '

B3 A SSD1306 45 #HE 4]
Fig.3 Block diagram of display driver chip SSD1306

(D IREN A 248 OLED 1 M, IF s 84
I} T (— P2 K B 8 # RGB) .

(2) i JH 15 43 PSR S S B2 i CCD A BLAA
P I 3% 1 g

(3) A4 AR AL R 4 B8 43 BT 45 3R 2060, 43 A1 e
fiE s I AR5 AH 3L U0 Hh Mura,

(4 M4 Mura Fo s K A B B Demura #b 42
Bk =4 Demura 04 .

(5) ¥ Demura (#5553 Flash ROM H,
TS A L B A Mura 2R

Zad bk 5 MR Z )G, R3S Demura
B i) ROM 8% 5 A 2 B8 . 7 5T 19 £icdi 1
7 A AR AR BCHE B B R L O T R R R
B, B4 HI 55 Mura SFG .
4.2.3 OLED 3E3h % 5 Ik

WRE] OLED 3R ghith B iy BUIR L 1 56 W 1% o6 i
WEIRAE 3B 2477 59 OLED By P2l #% )/, |
HIAY OLED y= b A% Jay A B S 5 /&5 o 7™ & ™ b 32
B A AR B R H AR R ) R A A BR
Al HORE L AE 2015 ARl HE E S M ik 96 %0

PEAE 3 EAE OLED /5 4% 4 gt b 437 /), 22202
EEE MR . =2 LG, =& AMOLED %&£
Tl 4 A 45, HETHE AR &R L7 g 55 7 b T
Y X4 L FE R R BE T AL /N R BRI
M LG W& KB AMOLED BY46 3k 3, FE K
KRS 5 Ak 72X OLED 7% 3K 3.8 H- 1%

RESAE ETRTIR, WKL A LE OLED
9K Zh s i BER EHE A AN — R A

FERXFP R R, E B AE 1) OLED ;7= )lk N i
I AT T NTCENAA R A = R
WLt AE e — s A IRl A, 2 R = e v s H R
FAL, HETAEHS & 2% OLED Wy Ak ) /& &=
WA 6 KA R AT AR D LGORYIER
RS, P ENT SR 4 E, U=
I N ATl 453k 2 50 R O 6 AT L3, AR T TE
AR BT TTORIAR BH A B11 TR R 6 AR Ak
OLED mifR A =2k, & 1H4E = feh 169.2 T . R
ARON 65 90 28 A 5 1T = AR PR RE AR P A AR 2 12
A AN AS AR, BT, HR
iR 90 % L B,

OLED Demura K , H #ij#h [ = £ H1 LG 4
TAE AL E (H & Demura £ RIRE % B A fg
AR E BNSANT ZEERRFLACH
Demura i R, BT B X,

5 Al S AR 7 AR L 0 B AR B T
Th R A BEREY K N L BB 2022 4F A F)
BT IEIOK L AE AERTRERY 1/3, 3k B R
OLED M #i# H i OL 3, sk J2& vl LA 5 43 A A
B R, Hean 2017 AR E = FHLE =T 4.5 12,
CUERH R o8 4 AN B 2B R Ak sk
H— B2k 2 (8] 19 B G 5, 7 S S 5
S 3 230 HET AR T2 R R R EDRE B R
T4k .

BEAR WG T B C 3, gl B 2 OLED 3K
Bt BN T2 Uy, YA, 78 AR B B A 7l T
b AR b ERTER Y E A SRR E S
Rl e & i E 80 My A, TE A £l g R ik
) 13% L b, Blan 3R Y b\ H
FEEZ — 8 AMOLED &R 3K 8585 A, Hol 48 &
TE 2005 AEgi k8l T, W2 E N ——%K
et AMOLED 3R it B i ) 55 . 76 8 o B
AMOLED 3Kz i &t 72 th [F i g iy 45 # . 0
L F ] ) B 6 7, T R 9 10 B A AR
Sl W R U A BT i S e A
BN TV BN R I, B AL AR KPR R 8
Hiiim A RE8 7T 19.1%. WK TFHA
40. 80 i R E L A BTN 2] 2020 4E T
di Lk F) 30 % LA B
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5 Micro-LED/Mini-LED & £ £ =

51 ®EHY
5.1.1 Micro-LED & 4~

Micro-LED(Micro Light Emitting Diode) J&
—Fks LED 47 35048 PR MR AL i BOR AT AL 4
A LED W ITH R FFE 50 pm LT, HE
OLED (% I BEAH AL, BV 0] DL SE 1 B4~ 5 2R a5 11 2
M A7, 30 AT DL BRI AR B %O BT IS Y B &G .
TRIL A R RN A THL LED =3k, n] 55 55
PE R B A TCTE B OCIR AR BUN AR, B i e A
TR 2% i 55 SR SR 34
5.1.2 Mini-LED & 4~

Mini-LED & [t Micro-LED B Hr ity — Flt 3
ARLEFRM R ZK AN WE”, #5584 LED
BITARAFAE 100 pm 47 . Mini-LED 24 T Mi-
cro-LED 1 LED Z [ f9—Fh /= . B R EEL S /Y
LED #t3ehl iR,
5.2 Micro-LED/Mini-LED B RIRFN&HF
5.2.1 Micro-LED/Mini-LED 2 & 3% 3) & 32

Micro-LED 1 Mini-LED & #& J& T H i 3K 50
R SA A 0K A 4 Micro-LED/Mini-LED
PO FlE DL SR 2 7 5. JCUR BERE SR B, A7 IRk
9K,

(1) JC 5 2 1k 9K 2

T U8 3% ik 3K 3 452 A 4 51 o B — %1 1 LED
1R E 1 BH#% (P-electrode) 3% 22 B %1 49 i 2k (Data
Current Source) , [A] B f#84E —47 /) LED 14 % /Y B
e (N-electrode) % $% F| 17 1 i £& (Scan Line),
M REE Y IR X Tk
VeI A X (X, Y) B9 LED % % Bl & % 5
5o A B DL AR AT U s A ]
S TR NN 7= /e M YR O (BB U2
WA T XY AREL T AERHBAERTH
RORAR AR R R E (1 5/ XY) T 5 80
RO AR AR R Z M4 5 B4 OF X A5 5 0
AR R B R . RIVETA R T 58 ol R T
JE e k3K Bl 7 2 KA R - i 2%, 5 R AR
16 2 1838 {5 5 Tk R A7 55 I

(2) A W5k hk 3K 2

TEA IR hE 9K 20 i % b L B> Micro-LED R

FA HOGE B B A ST 5K Sl e B K Sl H I 3K Sl
AR AL BEAS 1A I B BIK 2 R g SRy L AR A
2 (2T1C: 2 Transistor 1 Capacitor) Hi %, &
AMGZR [ v feT T 22 D A it R AR A T B e
i T1 g 1R 38 i A R 42 5 5% H I 9 O
Ky T2 MK g SR, 5 KRB IFE — 3
(Frame) B B [8] N & Micro-LED #2552 52 # H,
o B TIEA — DA C R4 A B
fH9 (Vi) o AR R BT HH 18 15 5 Ik vl 45
J& S AEAE LA AT B DR 5 3K Bl A AR T2 B AR 0 F
J& s AT 2R Micro-LED {8 5 5 I AN Wi #th 3K 2y iy
T B A WSS o,

OuUT14 OUT15

OuTo OuT1

R-EXT lour Regulator
VoD
OE/SW/ED

Control Logic
LE/MOD/CA L
7

16-Bit Configuration Latch 16-Bit Output Latch

T T

16-Bit Shift Register

CLK

SDI

16

B 4 B MBIS029 45 #HE &
Fig.4 Block diagram of display driver chip MBI5029

2T1C 3K g i HUE A I HE Micro-LED (1)
—FIEARG R B, SR R It s T
TW, HH T A BT R R W R R
(VCCS) . 1fii Micro-LED 14 % J& HL i B 288 . BT LA
TE 7R IR BE B FE R 5 T 23 ok — B MERE . A%
FRGHEH —Fh 4T2C A9 HL U LL 4 &) Micro-LED
153 i SR P R U R R R (CCCS) |1y 7 =X
TESLHRB B A L. B 4 R —MER
R ARG U0 R FL YA TR T T BE Y 16 A E U LED
TR N KB R i T 2 S5 A
5.2.2  Micro-LED/Mini-LED 3K 3 % B 3Lk

BUAE 507 5 b R 1) R i it 42 DA 45 Bk 7R 3
1] Micro-LED %4 . i Mini-LED iy ¥ #& 2 [8] i
— AR N Z T RE A PREETE 10 AE N
fdi Micro-LED Hl Mini-LED i & Hi ¥ . T #1245 7=
fi Y R RE PR . HUE LA SR O 3l 4 R 7R B A
R 5 T 3 B R HE A, BT BR il T Micro-
LED/Mini-LED KB AT,
5.2.2.1 Mini-LED

(1) T 20 38 J5 1, oo Fr {8 5 25 0 J2 B AE
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Mini-LED B 18 . 525 2544 % 5 2% FE A 4 41 o FRE
AR K, ST TR0 A A nT SR L 8 200 15 45 114
Y A R MR A, B T HOR T 2T 4 i e
BTz T /NS (R A IS O . BT LA TE {5 3¢
T A rh S A AR R, L
BAE T A /NS GO T S W] 435 K5 42 T ) ~F
H R SRR T AT AT R R B B L 0]
AT S B B (1) S 2R B 5

(2)Mini-LED HIVETE G B o piy T2 428 1) Bt
AFIMEE , 4 & iR n] AR M 2ok B R
RBERC Y LED s v HES (8] (4 1% 50 T 52 BLE /N
(AR B B T, AT X A A 28 iy 1) TR 3E AT
WOk, JH X B A T ] XS e ) H O S B AT 45 RN 4
2 A rp PR — 2

(3)E A Mini-LED F/E %3 s i), B T 22
g S B R R NS T, 52
JEAR — B0 AR H — B0 25 4 1 A A% S /N a) B
F R R R 3 T B E SN )Y i SR8 N ) AR
(4 J5 W 4k ook AR T HL i T 206 A 7R AR
% T2 B 5 SR AT AR IR G RS 0 (i 45 i 26
R AT NG 4%, I DU 8 B B R ] %
PEFIA = )RR

(4) H AT Mini-LED — 5% F 4 D 42 11 1
BT , FEZ N T 2 /NS 7 DG O
— B ESR (AR R R P ROR AN L BT L
P FH R 37 1 BLAE Al 4 g A R AR 5
o7 ity ST DG P 5 2 e R 1 e
5.2.2.2 Micro-LED

(1) Micro-LED & 7% 3K 8l it | A 5 2 1) B
B 5 28 B 02 B BRI L 78 BRAE B B8
AR SR T B AR IR A, 3X A [R) fE ™ FE 5 I Micro-
LED & m B . i Bl T A B BB ARER
7] R, (i 45 A 8 Bl A5 2 Bk B R, X T AR B Y
RO SR ER BT R, RS AS R
RN £ B 3 A H R A 2 A 2T A DR 1 ) R

(il 28 TATEEF . Micro-LED Jf3E %
i L ERORECE 9Kk %) LED iS5 TET
FMsE CMOS R fRiBZ& i~ . Micro-LED
BH RS B R R LY T2 AR AN RE
YR TIER 7Y o W N = & X (35 TP B U D
Micro-LED JFARBE R AL A &l B & I, R JgiE
WA BEAR FE B 25 A REAE AL A A B RS G, DL R
T 118 1) 2 4 AR R AR 7= 2 1) RO

(3) BB I #fi 1 ) MBIS359 8 &tk
PA 3 KR UIfE ., 68 L MK 3 micro-LED [ J&
S LA A 5 ORGSR O 4 AR
FZEE XS micro-LED /)N 8] B 2 78 B £T Hie 25 [4] 4
WA R M2 ), — B MBI5359 i A B f 45 4 512
AMEER AL B D BE AT LA R84 WA ) K
HAF B s 53 Ah AR T R R B B R
T M — B 3 A WO BE I 3 5 R R Y O
B — P M 1E I 3K S I T & 15 AL K R
AIA ] 16 bit, fff 1 7% i [ A9 X5 L BE 5 3 A1k
v i ) i B8 2 2 35 BEAR D AE R ROCR s 58 =4
HE s ) 2 f# micro-LED 7E B & # # ( Mass
Transfer) il # b A i 53 4F M : LED KK @it il 2y
AEY* . 1€ micro-LED #i# . B 5 8 R R 5 IR
BB ANE R M micro-LED /R B K 3% 1Y ¢ 8 5
A MBIS359 ) LED K AT 2 G AT L e 3 47
DI B8] 4 2 2% 25088 B 28 20 micro-LED {7
B S X I EE T LA 4 T micro-LED
R B B AT AR

6 FHENE TGS B RG
B,

Hal FHLR =K IC W R — KA
COG (Chip on glass) 1 COF(Chip on film) PiFf,
COG & LCD J %5 % I — i, H s 212 1 He 0
1 4% TS T U (ACE) % 1C B 7R 8 - .50
IC FHM A S5IE LA ITO B FHEESH
HEERAE AL, COF 244 1C 0 i 1 3 3 52
PEEN AR -, 35 5 b 4 0 R LR T L /M
LB H B M2 EH,

SV B IR TEAL G0 k7 B 1 Bl | AR R 1 4%
TE R 2 BUA [A] 1 80 , TR Bt A 1 AR & Y 3 A
fE 7 o 6 R R A R SR CLE G BREEBE R 15 k)
FWLF 50 1) 22 R AT 5K, 25 s Be ATk 7 A B
HIE 1. FRIE B B RR IR ) B 45 B s B3l 0k B i I
JP T RS BT R T AR .

7 BLELH5ER
5 AR R B R L R AR R

ISP T R A0 58 4 52 g, B AS [/ R R R
JEAZ A NEE I B AR R U i R e — AR
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SR LAEE D E B ROE H s E KA EORE S ® R BOH R A RS TR AR e T A
B ARG L R ER AR S EORE S — WREIL. X — RIS ER T8 A
JE A e ] e R HE 1T B R . ORI N Y R AEaUITE . RS b s T IR — R
P S TR H R R B S D AR AT SO TR B XU AL BT DL B R RS
S NN U E /e - | o N R TP N e [ 7 A 3 I BB AT ML B9 24 55 2 B AT Sy
A BEGR R R SE R, B R BN IR S M B R RHE A B A RE A BOR SE I R B )

BRI = 2N LG N E MR A A R E AR B PR R R R A
THAE A i L BR 47 Mk % & AR B BB R AT 85 A R B A R A
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