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ABSTRACT

As DMB, 3D game, Internet and movie is serviced for the recent mobile devices, high resolution display
devices beyond VGA become used. Implementation of real-time moving pictures of 30fps by software
programming is difficult because the performance of mobile processors is not so high. The full frame moving
picture can be supported by using specific hardware. In this paper, an OLED controller that is consists of
flash memory controller and OLED interface is proposed for real-time moving picture on mobile displays.
The proposed OLED controller is implemented in FPGA and the performance is evaluated.

719

Mobile Display, OLED controller, NAND flash controller

. M FEEs 5o WPuE sHD Qo NE A%

i

# 7 DMB(Digital Multimedia Broadcasting)
A8l 2ol AFE3tel BlEo] =uldg 3D Al &
|2, PMP(Portable Multimedia Player)e] B3
ToZ g3 Huid #AHA e e v)F
o] ZZH3x Utk o] wEeo] FPD(Flat Panel
Display)e] & £#<% LCD(Liquid Crystal
Display)= d3d Zv 53 daZgo] AlgdA
et oolye mukd AFAME eln] A <
ZgE 7251 Uk 19879 Tang 3 VanSlyke
of 93] siesE OLED(Organic Light Emitting
diodes)= W& AlokdS 73 glon, BwE §

< FAHn U" LCDY BHQ =38 S9EE,
HtolE Aoz AT HYPiE 52 RUstn
%ol OLED A)#ol &3] st doH1]i2).
TS AMERY A3 HErjTe] AMEE ¥E
o f2aZHe] tulolxe] AT EI A F
Z& o]FE QVGA(320x240) ZL7|ol N VGA(640
x480) Z7]2 A 3o] o]F ol Y}t 2L} 7]
£ mulyY A|2He AZEAR olE T
7] A& majdxe tizZ o] tinjo]iey
o A8 FF4 ANLE AT 30fpse] wlolH
A £=& Y7l AHth gt B =&

- 877 -



NS YE T 2006 FATEEENE A9Y A2z

4 9l= OLED RHEEZ#HES 2t
Verilog HDLE o] 8-3}o] 783t 2 45
7 ek

Il. OLED H|ojz|e|] 2=

AT 2l AlFeA g AFRHI e B
vl =AM diEd AL AWEE 39 1
3 2t 67|A LCD PEES#H7} 227 H2d
A=Y glen, LCD REE 7} t2EHe] A
BE LCDY) EAIE7] $siae ¢4 AHBe] W
2 A 2L 53te w9 ASAS
=3t 2 F A2EHe HQl vE2RE &
e zEd wEggde HoEE AYA
LCDo tj2EgolstA "t o]2g d&de 53
A LCD PESE T2 M9 H8) Ao
E ®2 $H¢9E AT 9] gaEdol F
29 =7t =AY, 3 JAE=T 25 A
2 T2 A ditel XIdHEE AlAFHe] A
Al A% Aty F4& Po] 3.

ARMO20T
AHB BUS
BUS CONN:
. 1] it [Dscods
USB Host CONT. | <= | {¢=] Inferrupt CONT.
InferruprONT. K= = DWM

ride l‘

j APB BUS

23 1. 2utY T2 A 7R <

Q
&

ol g ZAZ A3 ke mutd T4
A FFAEHEE Fola oy, oz Uste] %
Aee e FAYiAnz Qe mutd 71719
ALEAIZE, B Tl U oS nABZ o]
g Aol AFEHA a7k getd B =§
oME ¥ 2.9 o] Al2Fl H2E AMEEA|
Sole HiE OLED A o)7)2 FA3gch

mutd A" 94 ARV Y ¥
ARG A=l gon], OLED HAEEYE
o] HolE}1E 7lz¢t OLED ti2Zde] tinfoja
g AH daFdel AAEFEH o FHAFANA

OLED AEEZgE 7|& T29 ol BAE AR
e vlAEHE FAste Qo] oYz oy =g
Ao sy FAEFe) 7R &doln
2 B384 dvr g T2 AN 2 F3
o] Ao} HAYE o]H A|AHAYH A|l2x®] WAE
ARt dxn AP AFAAG AZHY e
tagge] delee HAagozs Z2AAY
B2 H{E weEA et day zzAMEe
o 2o A AEES 98 4 U7 "WEe 2
g9 MU 2L 783 4SS & 4 9
BN AT Z7F 2 frame A ESES] F7tol
£44 9S8 & A3, A&RY ANFHA P
AL 7Y § den, AT EGe] TH why
I g TN FF S5 RFox HI o
Fo AAY 4nFdHo| s15sh.

2% 2 OLED #EEa e £7

lii. OLED Controller &4 7|

13 3, OLED AEE UYB 7=

BlA QEH o)A BEo AlAaHe WA F
@AYe] OLED AEEZ S AL ¥£S

- 8§78 -



Z E94 TEE $1% 2uldg OLED #o)7] 44

5& 539 #Hxay ¢ JEHHPE 4FH S
At oo wet #HA 28 WAE OLED
Had HAdx, &% A3z EolH,
OLED E}9] 59 AHARE Z2AMZRE o}
AZsHA Ha, AEPESY gy By BEEL
A d2Zee] FRo =g AFd ¥ 948
o} U5 state RS T2 AAM LElFe 98
S 3}A =Frth Internal RAM E2¢& OLED I+%
o] 8% instruction IRE JA2 AAst= F
& 3e] Output oA PaF FHE A
234l €t} NAND flash/IDE QlEj#o]| A8 B
3te] OLED ZEEHE Holg A4gxdA o
2EFdo] dojeE AF 71H 944 Output ZEZ
AgsiA "tk Output ZEL U2Eg o] do]
B ¥ instructiong #A2E W3 Fogd &8
g3 Py F94 doled ¢Fo] OLED
Aol 2 oy AT E FAAZTh

STATE =5
daa(skove)

@)==1

modeend ==
-

AlE =2
Instriciion
stat(d) == Tove

213 4. State machine AE| =

State machine2 13 4.9} Zo] 67§ A=
Aolste ALg-gitth Idle e ZzhgNzR
H 9] instruction} data o] 3 HEo] AG
HE 3342 A% 9o =ukd duto] 29
#3448 1neisly 270¢] OLEDE (master, slave)
AEEY F AT E stateZ M %3} 519 18
I FY9E AdS A8 ¥z stateE TAA
o

Ill. NAND flash pjz2| AEZe{9] MA

AAE olnzx AWE OLED FEZHZ Ag
37} 918 NAND flash W5 FEE S T2
£ a9 5.9 2o #F4e ngsld 32-bit7lx)
AAg 4 9l flash v2e] A=gels TH}
7] 913te] Ao 47}71%) 9] 8-bit NAND flash W)
2els HE2 JdE3ly ALY £ UYEE 8-bit
@49 NAND flash AEEZ8 S Al&3s4ch

8-bit &% NAND flash AEEE 3~4 ol
A& Alol2 g Adee, 2% 917 % A¢sls
2715 A A3k 23 24 2 Az
oA o]ide] A BEEL »A FEIIEE /] 9

3} Invalid Block olg}lx B o)3tn o]E #o]x]
9o oo Fge] FAISch whebA] 8-bit 99
A7l Al2E A &AF} ZA)d] Invalid Block$
AFsted o)Al ARIHE NAND

B =
T=

FLASH ZEZ#9 #A2g #Wad ARdch
olo] ma} TR HME ZHA R A A
#2389 Invalid Block& AMg3ls A
Ak

o) ¥¢3

tio
o
@
4

8 - Norncl Fieshy
OLED Confrdler Conlroler

3tit - Noncd Floshy
+-Confroler

=
—
E,@:'m“""?

851 - Nond Ficsh
Vv

19 5. NAND FLASH AEE# 9 7%

NECONF
WEEN
T Taesn
WECTRL: o
oD
RS
NFAIOR
o
N6 DAT AW
.....
%‘a. ee. ﬂ
St NeaRL }- NCTRY
s 2 by 3yotd ez

1Y 6. NAND flash AEE# 9 #HAAH
W3 F2 9 WA ol

Y 6.2 NAND flash AEEZ#9 #HAAH
WA 3z 9 w2 QEHeAE BoFam Juh
W2 QE|FHo]A= AHB W Ad] £gojuax &
2" & UA=E AN i A 2H
Hae Z2AAZ B2 e AE B3l )
A2H @S 43T F A=E Hol glen,
HA2EE A ARE, dolg, HolAY
HeY, elol® AH T8 e

V. AlAEN 2 5 MESEHTI
At€ OLED PEE = Verilog HDLE 7]
258en 7157% 3 FPGAZ 383}y 93
o A¥Hrt REE AFsgrt. FPGAE Xilink
Al9] spartan-ME AFE-dlgom, w9l T AA
£ IntelA}e] XScale PXA2552 A}4-5}% 3 4G-bit
9] NAND Z#4] 471 & AH&stad

- 879 -



R FH RN 2005 FASEE

i
=
Yo
2,
0
2
kY
0
fo

2% 7. OLED ZAE &2 FPGA 78

A5 802 VGAFE Enld tf2aZde)
Blo]l A7} REER] e Aglo]r] wWEo] 96x96
=7]°] OLED EIBM 2§ clgste] OLED o}
ol22 A$HE "eoly Z%al & &A% Uy
o8 A2Ho M:ro HAES 5}‘}1‘:}- OLED #
EZ#E 100MHzoH $343S igtgdovt &
gA] wlzele] =7} 10MHzE A 8txElo] &)
Al VGAT Y A=A 30fps Y94 Aol
7Vestth 236 F o wE £x9 FeA vw
2E ArgstAl} SDRAM EE HE 1y
RAMS AHg@thd VGAF olitel taZ# ol
tjule] = FEE Jh53ich

v.d E

2 wPolMt mutd Axge] 43 OLED
A=geE FRSAT. OLED A=SHoIN A
2¥ WAS ASHA g1 ARN) ARl
AE dolHE A3 1A xS gozA ¥
Amol Mg ANZ §IF Qo] 5o, B
of Azd Aol FHE 5L AL + 9
k.

U

rok

[1] T.Dobbertin et al. "OLED matrix displays:
in-line process technology and
fundamentals” Thin Solid Films 442(2003)
132-139.

[2] KETI #32AAR “H7|ELAE 537 5
g} 2000

{3] Steve Furber, ARM system-on-chip Architecture
Second Edition, Addison-Wesley

_880_



	HOJBAV_2005_y2005m10a-0878.tif
	HOJBAV_2005_y2005m10a-0879.tif
	HOJBAV_2005_y2005m10a-0880.tif
	HOJBAV_2005_y2005m10a-0881.tif

