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Abstract:

Diode) micro-display is proposed. By reusing adjacent pixel information, a single pixel can be used for imaging multiple

Based on super pixel technology, a digital driven strategy for color silicon OLED (Organic Light Emitting

adjacent pixels to greatly improve the display resolution. A digital driving circuit for color OLEDoS (Organic Light Emit-
ting Diode on Silicon) micro-display is designed. Under the condition of 120 Hz frame rate, 256 grey levels and 4K display
resolution can be achieved while the circuit area and data transmission per second are only 50% of the traditional driving
mode. The test results show that the average current range of OLED pixel realized by the driving circuit is 13.1 pA~3.74 nA,
which can meet the demand of near-eye display of micro display.
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4 096 x 3 x 4 096 x 8 bit x 60 Hz=24.16 Gbit/s. ifi {14
R ORS L AT 3 SR B H 5 R AR R A AR PR R
FLA AH G B8 1 R o5, T S — AN (5 5 8
5[] B 4 ) W AT 5 A ) TR R R — AT — 51
BE . LI AK Sy RS R RIS FT 2 04817 .
2 048 x 3 41, 51| 3K 3y 1, i B DA% i A5 4l 1y [4 096 x (3)
X 4 096 X 8 bit x 120 Hz]/4=12.08 Gbit/s , 33X i 1575 52 ¥
FH TR 43 Wt B AR R 04T 51 9IR By Hi o5 1o AR R B R A
i S A AR DD Ry A BB Bl H 6 11 50%.

R R ATIR B H LA W 11 () TR AE I
JA X AT B AR ZR B B 51 3K Bl H s R AR A AR R
BAES AdifEas . HEES R 49 (DFT 8RBT
451 (DFF array) , H DFF 20 A% , 1 FH J2& 76 i RE 15 5 G2
AR A T A 5 RD; (2) 47185 (Decoder) |
RS A4 B, YIRS (e (55 RENARLET, 125651 7 Mtk
B I PR A R R TR PR 5 (3) I AR (Se-
lectl) , 5T TR AHERFA AL, 1 FSAR5 w4
AT FrameO Fl Frame 1 17155 A BE 8 5 (4) 2% ipy H AR
(Buffer) , 22 sl GBS 5 WOE A RLH , AT HBlH S 5 WIL_
0% WL_1 381 22 rh s 1 28 MR LIRSl L i

S 9K Bl H % 1 D B2 R LR AR R A T AR R AL
i Data, Z5A A 11(0) firzs , Hod 3650k 59 (1) 51 e
TR i fE H i, 78 BR AT 4 SCLK MFE R T L il i B
L ZF A H I (Shift_register ) ¥f fff BE {5 5 Col_start Il 2%,
FNECHE AT A H S 5 (2) Bl HB AT 3 A7 L (EDFR
array) , B 131 21 77 % (EDFF) #4 i, EDFF % ] 9% 3¢ (1)
77 OB B AT B0 Data B 40 0y I AT BHE IR 5 (3) %k
PEBAF % (DFF array) , #20 EDFF array i i v £
TERAF T RENS 5 G 1 AT Rk K B s A5 2 (R A7 AE DFF
(4) i 25 L % (Select0) , 3 5 FS 155U e 8 41K fL S
LEFE T 1Y FrameO 3% Framel B3 50385 = H (5) %1 22
1 %% (COL Buffer) , FH T 51 1 i 09 Sk sl ge 1, B34
2% g PN AH S S BL_O&BLN_0(Frame0) 5,
BL_1&BLN_1(Framel).

4 FBRSWEWIE

HA, 6 % 1% 1 SMIC 0.18 m 1.8 V/5 V CMOS T.
2B T HRH Cadence -6 . WK 5 2R IR R
UK B AW, P 256 K, 120 Hz WA, 4K #5550
B3 1 7 25 9K Bl R B i ] S AR 2R R AN ] 12
7, H A RASEBAR R RST 2 3.8(X3) pm X 11.4 pum.
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Gray scale Ly /MA Ly p/(cd/m’)

0 0.00 0.00
35 0.51 3.60
55 0.81 11.71
75 1.10 23.77
95 1.39 42.45
115 1.69 58.99
135 1.98 83.19
155 2.27 120.64
175 2.57 157.27
195 2.86 200.52
215 3.15 256.57
235 3.45 300.62
255 3.74 357.23

IR

F AR T H FTESE 9 PR R 2 B4 OLEDoS 13
BoRAERES AL M i i i BRI S)

(b) JRPEI(ZE) 5 R A5 2R R (D E R s i B RO LE
F13 LT fpga AR R 55 I WoRBCR X 1L

OLEDoS 5 i 7R #5% B BAAMG 3R R S/ Iy, 2E WU R
A7 G AR A A 2 F T, H SR 43 9 3R 2 SCRik [ 26 ] SCik
(27 JA A% . 0 5 2, A2 3 F OLEDoS 3
g s A — 3R B B AR R AP 9K ) OLEDoS fi i
IR AT S R AR PR AR 1) 50%.
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T R g RAT 0.99" 1.07" 1.3"
5o WA/ Hz 120 120 120
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TI T — i i T AR 2507 0K 3h e (4 7 5 OLEDoS 13
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