OLED EiAZajjo| 75 IC 44 ¥ 7#

OLED CIAZ# 0] 75 IC 4A 2 7

rel

ol s &, 294, 9,043 4% 3
AARFATHE A2d IC A7AH
A3} 1 031-610-4330 / I=F : 011-9825-0372

Design and Implementation of OLED Display Driver IC

Seung Eun Lee, Won Seok Oh, Jin Park, Sung Chul Lee, Jong Chan Choi
System IC Research Center, KETI

E-mail

Abstract

This paper proposes new driving methods for
designing a driver independent of the current
property of organic light emitting diodes (OLED)
displays. The proposed methods are the Look-Up
Table (LUT) and the Pulse Width Modulation
(PWM). The LUT is used to handle the amount of
the current for driving the OLED display panel and
the PWM is applied to represent the gray scale on
the OLED display panel. Segment and common
drivers were implemented using delay circuits to
prevent short-circuit current and a DC-DC
converter was designed to supply the drivers with a
power source. In particular, the proposed methods
128%128
dot passive matrix OLED display panel. The

are used for the manufacturing of 1.8”

designed circuit was fabricated using 0.6im, 2-poly,
3-metal, CMOS process and applied to the Personal
Communication System (PCS) phone successfully.

L A&

211710l Eo] % AH3 AR gAY HE
7b&st slmglon a4, SAARE At
29 A Yol FuLE F U= AR EAFAA o
# Fadel 43 FUHT Ae FAolth old i

! selee@keti.re kr

A=, AAYG T%, A21EF, AF 94y, FAjopz 1
A wWe $g4xo IFHE 71D organic light
emitting diodes (OLED) tAEd o] A& At 4
H tafgo]l A HUERA AT AT #EF
g n gli1]

OLED 1960ddiol |77 A= o], 19873 w=
Eastman KodakA}¢] Tangol 28 OLEDY 3 =3}
A #F =Fo] FFH olF taIZHo] FAEAM B
AXeon AEHY ARAUTH2L 2F £ oy 7
zd #E AF7E Bol AAEHALH(3], ol wet &
EHoln YWl F5 Wd #BF ATV N&EHo
2 8793 lvH4).

E dFoAE OLED 7% R LE gray scale ¥
Alg % "2 Z 9wz (PWM) %43 Look Up
Table (LUT)E AME8 7% AF Aol w4 L s
th K3 OLED EAFX 9 FE& 9% CMOS A&
TF ¥ vd Fg TEY, 2 AT AEec.

II. Driving Methods
2.1 Pulse Width Modulation for Segment Driver
29 12 OLEDY gray scale 7#E 9% PWM
A5 E YA, £AE(Y)2 common driverd] 23

A gAelAe 7 Bde] de Gehin, +HE
(X)& AZHe UEdTL 279 ojfg BEe Meg

— 293 -



2002 T i SIMXt=8ts| s Eetetatis =2 H253 M1z

1 Line = 63T

Seg [0] m

Seg[a] T

a9 3. PWM signals to achieve 64 gray scales

OLED HA4o] wgsliz AZHE Yebdch. adoA &
F A%o] 64 gray scale F@st7] & Z €<l
A 63708 BIAHTIS R YFold e, o
) segment 7% A% EL Ztzb Adg Ao g
71% vdehdldh. o4& 59, 29 19 segl0}® seglnl&
e urle ZA#E We AHojrh segl0]d FeE
7T/64T 7176t AAA J48 $33A 3§y,
seglnlol Z$%E 60T/64TAHES ndAY HAL &
BatA gk ol gA segl0lol A segl127174X19] TF
NEE 7429 gray dlolHe} wel 75 A5 &
ZAPo2H 64 gary scales FHE F At

)

2.2 Look Up Table for Current Control
& AZFAAN JE= i}‘f’* Eil°lEi

54 2
Fx9 EAo F&HHA He 2o At

B dFdME ol FETS & e, ddd 54
QA 75 ICe 78L 1% Look Up Table ¥4 & #
stk 29 2004 & £ ARl AFFA 4bit (16
level) HOJE25E 6bit (64 level) ®lolEE& LUTE
FzaA dojule Aol LUTE 7 #¥y dolg
2 649 ¥ 9 U dugdd$e A Hz,
o= Zb Hlel wel FF AFUS Yol gen A
A 4 UA o F sde] 2% 54 wet LUT
o g WANPgozH, duFe sHdd HE stF
% FE ICE 78 7R sdED § 4y
of wtg} LUTS AAssty ngd, ndwe 3
4L £ YA Tk 1€ LA 64 leveld
PWM 232 Ad=e TF AFE AlosiA 2

% o

o,

r

to ok

oo 2 4n

Display Data
|l T

Memory Data // :::::‘,

:::; L 171108

Y101 : ol

TTo

1011

1010

1001 . Look

1000 . U

(K . P

0110 Table 001001

0101 | 001000

0100 | — ] 00071

GoTT ¥ 560110

0010 "—’_{ 000101

[ CG100

0000 N 60001 1

16 level [ S P TIE
000000

64 level

2% 4. Look Up Table (LUT) for current control
III. Circuit Design for OLED Driver

3.1 Digital Control Circuit
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a3 5. Block diagram of driver IC
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3.2 Segment and Common Drivers
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1% 6, Block diagram of common driver
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3.3, Physical Implementation
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9 7. Layout of the OLED driver IC
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IV. Performances
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Display Area 1.8 Inch Diagonal
Pixel Number 128 x 128
Pixel Pitch 260;m
Gray Scale 64
Clock Frequency 10 MHz Internal OSC
Display Frequency 76Hz
Segment Driver 1004 @ 12V
Common Driver 12.8mA @ 12V
Driving Method Current Driving
Color Monochrome (Green)
Full COMS Chip Area| 4600 x 13600 g’
Number of Pins 411 Pins
SC, DC .
Con?rert:er, N/nggory On Chip

¥ 5. Specification of the OLED driver IC
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19 8. Display image of PCS phone display panel

V.4 &

OLEDY &4 ol #dA taZdolr} Aesn
de hRRe Helzgtm ¥ 4 9loni OLEDS A
Zd F v 8 5 e dxEdoe FAe ALe
2 8 B2 & & o FA¥ 5 3o AAY H
taZdolzd FEwa Yt

B A7 ME OLED taEde] &x 75 29,
PWM A% & 01%3}@1 gray scale® HEAjste HA4 %
Aoratgdet, £ taEHo| Hde] F4o SYHQ,
kg dlde FES A9 ez, LUTE o438
04 AFHE Aolsls Bae Ag3H. o5 At

B Wi A OLED EAZAE 948 CMOS AH
?% ICE FEHo, A" Waol OLEDS mAwd,
2o £ FE53cd FHold e H3Egs
AFsA

B
kd

pail

[1] Mike Hack, R. Hewitt, "Performance of High
Efficiency AMOLED Displays”, IDMC 2000,
pp.435.

[21C. W. Tang and S. A. Vanslyke, "Organic
electroluminescent diodes”, Appl Phys. Lett.,
vol51, pp.913-915, 1987.

[3] T. Shomoda, R. H. Friend, "High resolution light
emitting polymer display driven by low
temperature polysilicon thin film transistor with
integrated driver”, Proc. of the 18th IDRC,
pp.217, Seoul, 1998.

[4] K. Inukai, M. Ymagata, "Late News Paper:
40-in TFT OLED Displays and a Novel digital
Driving Method”, SID 00 DIGEST, pp.924, 2000.

— 296 —



