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Design of atomic scan controller based on OLED microdisplay
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Abstract: The continuous warming of the virtual reality (VR) display pushes the microdisplay to the
high resolution and high refresh rate. However, the limited bandwidth of the microdisplay is difficult
to carry the massive image data in the virtual world. In order to reduce the time redundancy in the scan
imaging process of the microdisplay system, improve the data transmission efficiency and image line-
arity, an atomic scan model of pseudo-random scan order is established. The atomic scan uses a molec-
ular space-by-bit scan method. According to the atomic scan model, the atomic scan controller of the
microdisplay is designed. Through the verification of the resolution of 1.6 kX 3X 1.6 k silicon-based
OLED microdisplay, the scan achieves 100% transmission efficiency and 93.8% linearity, the clock

frequency is reduced by about 3.3 times compared to the conventional twelve subfield scan. It proves
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the feasibility of the atomic scan controller and is suitable for image display of ultra-high definition,

high resolution and massive data.
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Fig.1 (a)4 times atomic scan matrix; (b) Time and

space map.

DL 16 i B A i, Fas Ak 4, B AUE
FF%1 M bit3 ¢ bit2 t bitl = bit0=9 : 4 : 2 : 1,
MR QL W 1) FioR . 4 f7AC R R 01 4
ANF23 18] L BT Y BUE AL AS [ L 4 510 4% AU
PEECHR 4, ARS8 T L s
WE 1Ch) B 7 o B A AR A2 49 47 B[], B[] 52
R —AF 2 M — A bit LT EHE T, 90
A bR R F A ] LR N L. 7 0 BFZ)
Gt Fas | 0 AR FE M bitd Bl X 5 AL



Bal

SR MG, S5 LT OLED {75 % Y 471 4 2 1 4% 50

397

H 9. 7E 1 B ZIME i 2S [8] 1 By bic2 B, X5 AL
HoN 4,76 2 13 B 205> BG4 F 25 (8] 2 1) bit3
KOs T 23 18] 3 69 bito B . X I 89 KA 43 5010 K
9 F1 1, AT LA FI) A — A 200 B0 H0 AE A5 . S AEAE
18 i SRR I R] 4% AR AT 3K 100 %4 .

JEF A A A% O 38 1 D 95 48R4 R AL R AR
N 100 %6 B K JEAUELES1 Q™ SR 5 oA g — A
G 00 5 F R 55— A3 IR R AU(E [ 8 Hh
QU HJE TR SRy — A R R B A G A
Q I @ BT m AR, Q' B h
AL o AR AR R I L R Ao R I W AR A D D) R
LMk P I A A A R

Q" (Qi; <0)

Q= Lot (i,j MIEBELL Rf%
Qm(Q,,; =0
30 . (D
32 8 16 1 1 1 1 41
8 32 1 1 1 1 16 4
32 4 8 1 1 1 1 16
0 - 32 16 1 1 1 1 8 4
4 8 1 1 1 1 16 32
16 1 1 1 1 8 4 32
4 16 1 1 1 1 32 8
14 1 1 1 1 16 8 32]

Bl 2 AT 4 A5 8 RE

Fig.2 4 times implantable scan matrix

16 128 128 128 128

9
2
2
1

32
16

16 16 16 16 16 16 16 16 64 64 64 64 16 1
1 2 4 9 64 64 64 64 1 2 4 9 32 32 32 32
2 1 2 4 1 9 4 9 2 1 2 4 1 9 4
o 4 2 1 2 4 2 1 2 9 4 9 1 4 2 1
Q - 4 2 1 2 4 2 1 2 9 4 9 1 4 2 1
9 4 9 1 9 4 9 1 32 32 32 32 9
32 32 32 32 128 128 128 128 16 16 16 16 32 32 32
128 128 128 128 32 32 32 32 128 128 128 128 16 1
K 3

L 256 A M B S ], L n] 4 £ IR R
FERER Q'L 4 fERHEAEE N Q1 LA 2 T
R AT 4R R Q ARER T 4 £ A A
M Q0 RS 4 A 1L K A RUEY K
HERAT 4 550 T 15 2] 256 20 0K B W 148 5 1
Q .KI3HQ MEEHIEQ" .

3 RFiafhiss Bt

B DT A B AR SRR R R R A
e, FLah R QP 4 iR, 28 2000 1 500 A 2
E ORI ) 3 KR Ay . B A B B £ T
P % 2 B0 004 T R HE S L K B HE S IS 1Y
B AL AR R AE A b . R s B Y T g
JE G2 o — T R T AN A A T TR B AR A
B SEAFIE A 4% % (Look Up Table , LUT) . i H
T 25 A RS A5, 4 1) S50 A7 A i b 40808 1 i s
T2 AR B 55 451 il A5 e b~ P AN [ £ B e
B AT A AP FIFO (6] 20 8088 15 5, 45 18 45 A
B2 -4 4 A 0 O R ER, A LUT
T2 181 T T A s 2 9 A7 bk s 45 ol
i R R B HUE S 2 3k 1 B R A
(R EREAR T o 28 TG 2 500 A T H5als 1 o o

32 32 32 32 4 9 1 64 64 64 9 4 9 1
16 16 16 16 64 64 64 16 16 16 16 16 16 16

LR
>R —~ N s~ 0

256 JIK FE T

Fig.3 256-level gray scan matrix

C mEemsk i o ol i
WA | | i i ] BER
L i| honh = mmmaw || || mERE s > REER
ﬁ ....... 4oles| @?fm |
i srrutrtrirpuntnininiets ey FIFO | i = i
i | 47 Huhik A2 B i
| WA Bk : LY x|, BETE
| ZE[A]RG H | T ﬁﬁ%%
| FEERR ﬁ FEERE : BEKR |
M e |

P4 B 4 i 4 R A

Fig.4 Atomic scan controller block diagram
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Scan control module block diagram
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Tab.1 Comparison result of different scan strategies
Scan strategy Gray level Transmission efficiency/ % Linearity/ % Frame rate/Hz

12 subfield 256/256 66.41 100 86

19 subfield 256/256 83.88 100 54

Z fractal 256/256 100 25 85

Atomized 241/256 100 93.8 129
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