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Preparation of Monochrome Micro LED Microdisplay Chip
Based on 200 mm Silicon-based GaN and Analysis of its
Batch Production Difficulties

PENG Jinsong, YANG lJianbing, YIN Zhao, WANG Zengfeng, SONG Qi, WU Yan
(1 .Nanjing Guozhao Optoelectronic Technology Co., LTD., Nanjing 210016, CHN ;2. The 55th Re-
search Institute of China Electronics Technology Group Corporation, Nanjing 210016, CHN)

Abstract: Using 200 mm silicon-based GaN epitaxial wafers, wafer-level bonding, thin film
transferring and micro-size pixel preparation were studied, and the lighting and display functions of Mi-
cro LED microdisplay array were realized. Compared with traditional sapphire-based GaN epitaxial
wafers, 200 mm silicon-based GaN epitaxial wafers were more compatible with silicon-based drive
waler sizes, which was conducive to low-cost batch production through wafer bonding process. At the
same time, the difficulties and ideas of batch production were analyzed, and it was pointed out that the

defect was a problem that needed to be solved urgently.

Key words: Micro LED micro-display chip; silicon-based LED epitaxial wafer; display defect

CI— N B XCTF AT LU T B AT RS v B ok, A
Rl LAAE B AT TOAE 25 Bl 2 3l 25 48 A b [ 28 3R

PLAR/VR B a5 WA ML IR Won 200 2 (58 S8 T U B 5 K iy ) AR B T, J2 TH(E B
BRETILZE, SEE R AR — K Ear,  SCAMA 7 EH AR . MU RS A& AR/VR i

W5 B #8:2023-03-01
EER N 2N (1980—), B, M T RN, EENFERM B RS T EZHEAR MBS ; (E-mail: s4d@163.com)
M (1984—) B 14 WP 9% A 90 9 AR W, 2\ S R 2800 5 T 28R ot
B ORR(1988—), 5, g AR, 2 M i R R AR AR A H i 5 B OR HE R ST



130 ot H

%

£id 7N 543 %

A% 0ot A, Micro LED f#08 R £ REVEfRE 5
i A0 AT S P2 5 A HE OLED \LCOS 4 H. % 1] i
PR AL B, A Ry 2 B 1 ik e R

Micro LED i B B R H R 45 G T H AL s | =
Ve SN R K SR TR s 2 NN = R o
AP TE 35 AHTF A I, 1H 1 o 28 B 2 AR 1 H 7K
o Hii GaN &G AR I RCE 5 TR .CMOS 3K
B A AR 2R BRI R R 5 AR
A5 J& B Micro LED fi & 7 ot i 52 3Lt ™= 1 FH i
ME A . R, Micro LED £ 8 5 7R #5 R B9 5fF & 8
P2 i = AR AR B AR S0, B g B LA i 77l T
P, IR BOR oy, oE M HESh AN T AR LT T
s Bl ke

HHErW T AR/VR % 1& 45 1) i & Micro LED
R R R AR FE RS/ T 10 pm 2 9, 0 LUE i H
I RS B AR HEAT ) A, R B A I ARk T BLE
PE o BE SR W OR BR B F 200 mm DL b fE S
CMOS 3K 8l , & G2 (1 5 5 A FE . GaAs & LED ff [5 f
K ABCE] 150 mm, ¥y 2RS4 2% e A R 38 2o 4 18]
R G T2 S BUAR A A AL 7, T 200 mm fE
LED B A 7E T 4E LS BRAT &% i = (0 552, Mk
FAK B A Micro LED 8 i 7 ith A9 i £ 42 415 7 vl
e, I H 238 3 200 mm fiE 3 CMOS K3 [/ 75
200 mm i 5 GaN FhE | (1 i (B 9 48 A IR 6 B
AN RS R &SRB, L T A
Micro LED B /m FEA ) S 5 Bon D iE .

Micro LED#ME F
BB A&

1 BRI ¥y £

PLAR/VR AR M 3T R R 2R 40 2R i R
O B /N g BE R S B AR R AR, Micro
LED fi 75 B 51 912 F R F 5 258 510 pm LR,
B R E BRI AREZ RS E IR s R
R A RGOS AR RO IR I S AT
200 mm £ 2 CMOS 3K 3 [7] f 5 200 mm #f 2 GaN
ANGE R A AT R 28R A, T Micro LED FH AR 5 8K
B L % Y R AR I R R & R G BOR PR
T RER I L BRAE A, 58 8 GaN A1 E J2 i) 5K 3 i 15 1
HAREGRS s 7F Micro LED 81 4k il £ J7 180, R FH #4020
HZN T2 e e LRSI B 5 R IR R EZ
(i) AT 00 380 o T, 52 BB A5 3R 1 S B 3 5 7E B AR
il 5 7 T, R FH 3 B S F R R AT R T AR, SR
Micro LED [ H 2 3 6 I O 5 38 8 i ot 2% 3% i 2%
5 R B 45 07 T, R 2 SR e i B e T 5
B4R BE 51 5 A0 L PCB HL B 42

£ 200 mm @iy [l % 8 A T2 Jr T, B EDE 46 %
WEARAE 5 22 05 R T2 v 52 i, i DA SR 65 B JE 5 RS
B Xk, T 2k R RE R B A T SR A AT L S B
N7 AR R RN A AR L R AR
[ T 20 2K

FETEWARME 1L,

FECMOSHR ) & [
BEEHE

> RIS A [ ST F T R S | BRI 2 5 |

| merse | mcm o gk | gEum |

| BmeaEne | s —

s [ U1

F— sxms |

K1 Micro LED i it iy T 20 i 7 1 14
Fig.1 Process flow diagram of Micro LED microdisplay chip
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Fig.2 Profile schematic of Micro LED microdisplay array
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Fig.3 Topography of Micro LED microdisplay pixel array
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Fig.4 I-V characteristics of Micro LED microdisplay array

166G 2 F5 1 J7 T, Micro LED [ 51 75 H, 3 9K 3
LS T IEH S A, 40 Micro LED M8 3015 T 4%
1o & AL B (IR 5) o Bifi 25 ek S A1 E B4 RN #8 44 T
CHARM I | BG5BT KA T 45 0]

FE S R R E D TE TR R T T A A R 2
T2 EETREWAE AR SR GER
B, ST IR Bt ok AN & TR A I T
i, B2 A 5 4 A Micro LED WR B 51, 58
W T AR s Cn &L 6) LA e i

180
160
140 1
120 -
100
80
60
40
201

0

T/ (cd e m?)

0 50 100 150 200 250 300 350 400 450
I/ mA
K5 Micro LED fi 7 B 51 I-L 454

Fig.5 [I-L characteristics of Micro LED microdisplay array
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Fig.6 Display pictures of Micro LED microdisplay array
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Fig.7 Display defects of Micro LED microdisplay chip
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Tab.1 Main defects and improving measurements
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