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S11 Form a secondary column
812 Form in sequence, on the outer wall of the secondary column, layers composing a
columnar PN junction
813 Form a first electrode outside the layers composing the columnar PN junction, and

form a second electrode inside the layers composing the PN junction after the secondary
column is removed, the first electrode and the second electrode being insulated from each
other outside the layers composing the PN junction

(57) Abstract: A micro light emitting diode, a manutacturing method therefor and a display. The method comprises: forming a buffer
layer column (s11); forming in sequence, on the outer wall of the buffer layer column, layers composing a PN junction (s12); forming a
first electrode outside the layers composing the PN junction, and forming a second electrode inside the layers composing the PN junction
after the buffer layer column is removed, the first electrode and the second electrode being insulated from each other outside the layers
composing the PN junction (s13). The micro light emitting diode manufactured with the described method has a tubular structure, and
the tubular micro light emitting diode structure can effectively reduce the impedance of the passage between the first electrode and the
second electrode via the layers composing the PN junction, thereby improving conductivity, and increasing the light-emitting efficiency
of'the micro light emitting diode. At the same time, the structure of a micro-tube/nanotube of the micro light emitting diode increases the
effective functioning area of the PN junction, and increases current density, thereby effectively increasing the light-emitting efficiency



WO 2018/07234S5 A1 {00000 00O 0

ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ,VC, VN, ZA, ZM, ZW .

84 IBEE (R HFIEH, ZREGE—FATRMLRHX
fR41) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXIF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Etil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .

of the micro light-emitting diode, improving the monochromaticity of the micro light-emitting diode.

(57 HE: IR R REHRIR T M BoR S, ZTNEESE: BN R (s11): TR TR RS EE
M PN &5 IR R AR (s12); FEPNE IR 3R AR MU sl — i, B2 R R R, fEPNSS I
JR R AT SR — vk, 26— PR 8 — R AEPN S (M R 2 AMH L2 5k (s13) - S L3R T il A ) 1k
B B IR GG, BRI e — R M e R A S — PR AR 3 R RN T 28 el PN [0 ) 7l 2
BT, AR S, WML —RE NAOERER, [N, HHORE/URE SRS N T PNE KA
BAEHTRL, SN, A RR RIMAOE R AR, SR MAOtE R R R A



WO 2018/072345 PCT/CN2017/070195

BEA—BEBRANEFT ERBTH

[ B ARARK]
KL R BFFHRBARSR, LR AL A48 7 ke

N
n>\'n

[HF#&AK]

A —HAE (Micro LED) 2778694 M2 AL LED 7], 3k2%
LED #M#0t@t/mE R, by e, R EIE B A Z RAEIKE K
Kk, FIRREGF 4 LED 55—, H—/MEET ik, LIRIKg) 55T,
b AR LB T OLED 7B, MEXZME B 5L LA
M AT, FHaERFRE.

BAT, MAXZAE LA REAR ARG, Fosdhfd gl &
A UM MARZIRE 5P @EM AR ZIRET AL, TR S XA AE
AR, Sy AR AR, RidE H M ME A RE i T HE A ey TS M,
TR P IRE R E R ERA RS, BREHRHTE.

CLI S

AR B R GG PR R AR MR B A ik, A
B Ao B I F A B E I AR F B E e 9 AL,

ATk ERBEREA, KLPRAGE - NERFTEL: REBE—FHME
RZMAE G &R, @ BB AARERBABRE —% T &;
ST —F B TAAL B AT, AETR A ERE LA LR, AR
FRAL B A KB P ZHRRE/ARE, AFREF EARR, ELF EARRINEE
4 K n-GaN &; £ n-GaN B LRB®mH R F —E A+ B, st H % BT %)
PAFREE B —3 % n-GaN &; 7 n-GaN & HMRAHB R % €&FHE. p-GaN &,
VATFE| PN £ 69 R B4R, JE PN 4 69 M A EARSMUT R — B AR, B 494

1



WO 2018/072345 PCT/CN2017/070195
BARRIG , JE PN 5 69 s EAR R AT AR A, & — e — M 4
%.

b, AJRZ Si 5449 n-GaN/ALO; 2k, H—% 4 &2 Si0, &.

fod, RRGTARALE R A I EELEM, A RILF ZRRE /4R A
a9 R E,

Hdr, L BAEAKZ ZnO BORE /MR

LA, F n-GaN ELABAH RS %+ & 5% 2% BdATiR 0 %
i —2f 4 n-GaN & &4%: £ n-GaN & LR Si0, &, 48%] L& —3 4 SiOs,
VA i —3 4 n-GaN; f& SiO, LA PMMA &, 42z E@—34% PMMA, »A
K —3 4 n-GaN.

HF, £ n-GaN ELRAFERZ T2 THE. p-GaN EiZf£+, EHHAR
AREZ )t —H AT TR BRF ZEF BV B 2 BB T Eag 440,
| pR IR —ER o S

H¥, n-GaN E. 2 FFTHE. p- GaN EEAE B 695 RE.

He, 2FFFTHELZ p- InGa N /u-GaN 2 FFFHE, p-GaN £%
Mg &7 p-GaN k&,

HF, £ n-GaN ELRARFERZZTETHE. p-GaN EE L& EHHESR
RSB R OK,

A, J£ PN 2 09 AR ERIMUT i — AR @35 JE R R A PN 25 09 H) A&,
EAR LiRA ST B PLiR; 3 PN 45 69 M R B4R 69 L% &g PL 4kl 47, A& PN
2 G ARER; JEARR B PN 4 69 H s EAR EIARAE B Ni/Au BF= Ag &, AR
B H— AR,

TG T BARRE , £ PN 4 69 H RUEAR T s 5 — B AR 848 4K
ZIARIFAE A ABAE B 0G5 — % o7 Bk 0¥ BAEAR, 1§ PN 2 69 R ER84E, FHit
R4 Ti/Au &A= ITO B, G35 4w,

Hfg ik ERBAP, KLARMGGFE ABRT LA REE—FHRLA



WO 2018/072345 PCT/CN2017/070195
R, O FuBAERTE RN E A, BHE—weE g
MZ A 4%, WMATH B ZBmZ A6 PN 489 mER, L+, PN
s R B —F 36 b R S IMRK A K4 n-GaN & . $ £ & -F I E . p-GaN
=3

Hob, AR ZE R R,

Ho, AEIMRALKE n-GaN &, 2 E=FTHE. p-GaN EHEE B G
R

fd, H—EAELE Ni/Au BFe Ag B % ZBHE 4 Ti/Au &%= ITO
=3

£d, 2EFTFHER U-InGa N/u-GaN $FFFE, p-GaN £45 Mg
49 p-GaN E.

AR ERFARE, KREAARAGHE ZAFRTELA: RE—FRLKL
ZHERTE, 0% e LTRMEA AT,

Hob, AR ZE R R,

Ho, AEIMRALEKE n-GaN &, 2 E=FTHE. p-GaN EEE B G
R

fd, H—EELE Ni/Au BFe Ag B % B E 4 Ti/Au &4 ITO
=3

£, $FFFHELA - InGaN/u-GaN % EFFE; p-GaN £ Mg
49 p-GaN E.

RE P eGH B HORT B EE A BEARARIN AR RIS R, PN 4 69 ¥ i E R B
1o PN #5 6 MR BEARSMNT B 5 — Ak, 3855 4 BARIRG fE PN 45 44 m 2
PR R 5 — AR, & —wAR A WAL e PN 48 M R EZ ML %%, &
B RAGIRE MR ARG, BRI R LM el K F — B
A —HARZE) 2 dy PN 45 69 H) i BB A I, Mt &3 B, Wk
KM K HAE,; RIRT, HBORE/ARE MG T PN 4698 BAE A



WO 2018/072345
AR, b A
A e

B, M IR

[HAEHA]
B 1 2 ARL PR ZAMAE )T % 5

H22E 1 ¥FHFESI AR TER,
BA3ZE 1 FHFESRGALTEA;
H42E 1 FFESIBGALTEA;
B 52 4FHHESI130 9 ARTER,;

B62R4FHESIZ 9ALETER;
B 7 & ARK AR AR R T kR

B 8 2 RAAMA =T

B 9 R AL AMEAME BT E
[A4kE#5 K]

T @R o AR KB LS I A,

#. TEMABE,
4ol | FfF, AR PMERIEF—
11: BREF EAAR,
KRR A KRR %] 5

o R R AL

PCT/CN2017/070195

SRMA AR R R, BEME R

J—Z@@ﬂ &9 AR T @

J—Z@@ﬂ &9 AR T @

KB M T E B
ST ER.

St AL I FE A P AR T R RATH

J"Z@’WJ él] //ILF/E'T— @ b%"\;?

L9, K BAERBLAEA K

fif R FJRAT A n-GaN BEAFFZE] 48w S Fe BB IK £ SR Brid R eg B xE, B
B, ALEE AT A% PN 4 694 s B ARAT 2| 40 Bh R AF 691,

S12: JE45 i BARARSM AR R T A, PN £ 694 i B AK

i@ it MOCVD ( Metal-organic Chemical Vapor Deposition, 2 /&% HuAL&4
F AABIUIE ) 3 7 RAEL I BARARIPEARRTY iy, PN 45 69 REIK, EAR B
%% 0¥ BAEAR,



WO 2018/072345 PCT/CN2017/070195

S13: /& PN 4 69 R BRI A B — 8k, BEIREAN EAEKRE, £ PN
s M PR AR TS B AR, S A AR R 4%,

TTVAEE, ANEAEAE S AEE A BEARIRINEIR KT R, PN 4 690 R ERE,
JE PN % 69 M) s BRI s 56 — bk, AR5 4 BARIRG 15 PN 4 69 M) R 2
AT R — B, F— A A PN 469 REZIMA L 4%,
] R EG E T ZAMAE A ERGEM . BRI AR MRl IR E —
MiAath Z S M H) 2 & PN 4 69 R E B IE AT, MMt &8 &, i
KRB RHHE;, RN, LHRE/ARE SRR T PN 4 e9H ZAE A
BAR, WA AEE, M IR S MA R CARE L, RERA RS
ME ey E et

ol 2 B, EEAREAAY, B 1 ¥ PRI 4RAESE:

S110: #EE—HKK., RAMHTUARBEE (ALOs). # (Si) RAEHE
(SiC), thikdh, 1£A Si #5244 n-GaN/ALO; 44 MOVPE ( Metal-organic
Vapor-phase Epitaxy ) 2 J&..

S111: EHAJR LRBRTRE—ZF &, F—%F &R Si0, &, #id PECVD
( Plasma Enhanced Chemical Vapor Deposition, % & F K3 5& 15 AATAR K )
1 Si #5229 n-GaN/ALO; £ & _EIAR @ &%, Si0, &, E—E AT, Si0, &4
SR ST VA A 50~200nm, 44 100nm.

S112: st —% 4 BeGFUTAL Bt AT48 %], ALEFE M EREHILK. @
HOR. B, ¥, 2F5 XAMEL 6 SIO, B, I ER TR EA
K& EAEK, LFEEHMRTRESLETE A RGZE T EAEKRTBIRERE,
AR TAEMR 4.

S113: ARG FUEAL B A A KRBT BARR, B EAARBFT AL AIN
(A2 ). GaN ( #AL4E ). SiC (BALEE) F= ZnO (RALEE), ik, &
BAEAR R ZnO #Ok & /4 k% . 1832 PVD(Physical Vapor Deposition, #1325 A877
%m#f&ﬁ%&%%&hﬁikzmmwk/%*” H B A~ ZnO #ARZ 14 &



WO 2018/072345 PCT/CN2017/070195

E UM AAR LA Fai B, £ F ZnO MR E/HRE LM RE Si0, B K 497 K48
Fl. E—ERABIF, 54 ZnO R E /ARG BT H B IH S IE4EH, EI%
A ZnO WAL M AE MG R E, FRIEB A ZnO HAE /1 RE Mo H
093 8, MR ARIERR L ZAE 4G 8 4,

B 3 TR, EEARERGP, B 1P 12

S120: /£ ZnO K & /4h K& 91 & K n-GaN & . i if MOCVD( Metal-organic
Chemical Vapor Deposition, £ /&H FtM 3 A 500 ) 57 XA ZnO #k
EIMARE I A K n-GaN &,

S121: /£ n-GaN B b dm G =% By T & 4w Bt 4Thk %) vl &
i —3R 5 n-GaN &. /£ n-GaN & LR &M R F % % & 645 £ n-GaN &
EIRAR—E R4 SiO,, —EABIF, BEFT VAR 50~200nm, #l4s4 50nm,
¥ b & —3R 49 Si02 Z)4%, & th —3 9 n-GaN; A — & B E 4 PMMA( polymethyl
methacrylate, 38 ¥ A AR TEE, 164800 MLk ) B £ 184 ZnO/n-GaN/ SiO,,
FE—RABIF, PMMA 63/E % lum, Z|4:# L& —2 4 PMMA. £ ¥, SiO,
E-Fa PMMA EAISARGVEA, 4225 RiEFE—3 5 n-GaN &, RRG R LM
A ZMEEMF., 2 EFTFTHE. p-GaN BRAT R T n-GaN B R E w304
E.

S122: f n-GaN & LRAF R % £ E-THE. p-GaN E&. #if MOCVD £
n-GaN B ERAF RS T EFHE. p-GaN BEidA2F, EHRALEZ R

—FHATUATFRE: BRFEZEFENEEBEEERT BN, 24k —3
FEZBANE, VAESEETHERKNGIS LA p-GaN E.

FEREHRSIF, BB E. BB ERG Z8%F ERAFE A IR
#n-GaN /2 & -TH E/p- GaN BT R E L HETR.

£ 9, MQWs £ u - In,Ga; N/ u-GaN MQWs, p-GaN 2 5 Mg # p-GaN &.
J& n-GaN & _EARK T %, MQWs. p-GaN & & L35 R EAARSE &K, 4o

Sty

S
/LJO



WO 2018/072345 PCT/CN2017/070195

Yol 4 B, EEARERAT, B 1P 13 e

S130: & PN % 64 M) s BEAR MU 2% 5 — B,

S131: H#ZE A BEHIKE, JE PN &M mERAMTRE B, £+,
F— AR A ARG 2B Ni/Au BFe Ag B, 5 — B A IRARG 4B Ti/Au B4 ITO
A

ol 5 B, EEAREESIY, B 4% HRS130 #H—F s

S1300: fEAEJRZ PN 45 694 s BAR LR F+ Bl L PL iR, fEAJRZ PN 4549
MR EAR LA PL (Polyimide, BLI K ) LBk, B TFradh PN 464
AR EARIMU T x5 — A A PN 25 &9 i EAR I MY AR 3 — AR, 2 5 — B AR
Fath R, HAFP|EEGER, Admds AL —RE ey e,

S1301: H PN % 69 B4R 69 L35 4 PLIRARZ|3, FRFEE PN 2 69H &
K.

S1302: A & & PN £ 69 M R EIR LA e B Ni/Au BFe Ag &, VAIF3)
F—wAR, E—EHGF, 25 Ni/Au E69FE T 5~20nm, 4#l4= 10nm,
Ag BB A TR,

Wl 6 Fiw,, EEARE®RAT, B 4F5RSI3 @H—F s

S1310: H47H UK.

SI311: Z|4kIBAE hABAE Bty 5 — 22 7 B Fath ¥ BAER, AT AR T 2 84
ZnO AR IH KA LEM .

S1312: % PN 4 e9My s EWREdE, FHiARE R Ti/Au &£ ITO &, vAFF3|
Howik, E—m ARG, &F Ti/Au B&8EH 2~5nm, ITO B4 FEH
800~1200nm.

R R A BB KB IAR T KA R A B AR B AR A 4,
5% I BL ) AT ARIEF Bk

JE F Al A F N B FGAK B PR F 4K EATH T A & InGaN . AlGalnP.
GaAlAs AT —FH Z 8 69406, (2 TALFRT b,



WO 2018/072345 PCT/CN2017/070195

i bR RS K, EETF EARINEIR AR PN 4 9 R ERE
1 PN 4 69 M) B BRI s 56 — M, EL-K 4948 4 BAZAKG 1 PN 45 69 M) R 2
AT R =, M d AR &R RARE b= e oK /4R A g ik
RAAZBE ., MEAAZREAA P ZHITH L ELBER, ARET 25
AR AT, MR EGFRE, AL MR L RE, B, £
REMNRE M T PN A BEA @R, HHERAERL, AR KRS
R AR R, REME R T L E M,

B 7 BT, AR AR i T ke B K sl AR TR,
635

S71: #H—IK.

S72: R JR EIRABTTRE T E,

S73: M H—% N B HEALE #ATe %), AETEALE AEE KM,

S74: EARMGFUEALE LA K EZF EAEIK,

S75: AL EAEKSN T A K n-GaN &,

S76: &£ n-GaN & LR A i % =T &E. p-GaN k.

S77: FEJRA PN 4 69 EAR Lin A 5F Bl 4L PLi&, H PN 4 6940 s B4R
49 L3t ey PLiRZl47, RFEE PN & e AR,

S78: fEIRJ&R A PN % 694 s EAR L AR F — SR,

S79: HATHJR, Z|ikARAE H AR E 4G — %k EAntk b B, ¥ PN
kM R E R EIEE, B PN £ 6940 BB AR W AT AR B — AR,

AEHG) T EE A Shhe. BEERT AF KR PE A ZRE $)iE
ik H RSP ML, ERRBEL. AV, BENEAE. SRR
AVA B A 3 AR EATHHAL A 4], 5T L R o] ARARE B Bk 8 . A 2]

n & ¥ FAK EFe p B FFAKEAHT A& InGaN. AlGalnP. GaAlAs 3 £/ —F
HZ A 644, BTk,
B 8 Frw, RAAMAXZIE —RApEMTER, G5 F—%



WO 2018/072345 PCT/CN2017/070195

P81, H 4R 82. PIE 83. PN 469 s AR 84,
F B 82 B R TH—UMEl; P B8 TH a8 LA, 55
— W 81 Fuh AR 82 XA 464k, PN 4 69M R EIR 84 A T & —HAL 81 Ao
AR 82 X ],
— @A A AR A B Ti/Au BF= ITO B; % 49 h4 & Ni/Au & 820
Fa Ag B 821; PN 4 69 M) iR AR 84 it —F L35 dy i SRR A K n-GaN & 840,
% 5T HE 841. p-GaN & 842.

R EFHA| A E G HH o BEBARTT B KR AR AR ik
FkH—EA T A, ARTBEETE. £, SENEE. KDELER
ATE, EFFEEATREEZRE, EALEEGT, n B FFHRER p B FF
PR EAHT VA Z InGaN. AlGalnP. GaAlAs REAF—FH Z A 494045, 121X
Tk,

B 9 B, ARAMAAME BTR—KAFAGEHTER, @
A 90; HEFHAM 0 Lo THRERKIL RETFHRERKI R
M 92,

A, FHRERRI B3 HA; MAAZME 92 694 8 FiT.

B T 12 E K3k 91 A A B 92 49 KA A BT E £ A AT &,
5% I3 L R FTAREF Bk 5,

s ak b, A B PTIRACH R L BR G S 5e 4], FAF B Bh R R KRR 69 & A
SUE, AR ARLAPBEWE N R F MR F AT, Hlmsd
A Z A FORAFAE G AR B 25 A, 3 FL 3 3 ) 3512 ) 7 H A AR X A9 R4,
HE Qi AERLP G EFIRPTLEA.



WO 2018/072345 PCT/CN2017/070195

R A & R

L —F IR E R % &5 %, P, aiF:

FAE— IR

Je Bk R B AR m R — o B

st B R B — 48 o B AL B HEATAR ], AR TR B R ik A
J&;

BT R G PT A BUEAL B AR F ZMARE/ARE, UIFRE T ER

FEPT i 4 o BARMRINEE A K n-GaN E;

FE P& n-GaN B EIRAR i s o — 4% i &

St PR B %% A Bk ATAR 2 VA R K b —3 5Pk n-GaN E;

FEFTE n-GaN & LRRFE R Z T2 T HE. p-GaN &, 3] PN 4694
REAR;

FEFTiR PN 28 694 R EARSMTY iR 3 — AR, B EIATAE N ARG, £
Frik PN 2 694 BRI s 5 =B AR, PTid % —a AR A — AR BTk PN
vk O M R EZ MR Btk

QARIEARAI R | Prideg ik, £, TR AZ Si 449 n-GaN/ALO;
AR, PTiE#H—%0F EAZ SiO2 &.

SARIEARANZ K 1 AT e ik, B, Pk EUR G PR TR AL B2 R B &
gE My, VASRILFTA b ZMARE A RET EM G 9K E,

AARBAAZR | BTk eg Tk, EF, PTRZF EARRAE ZnO AT /H K
cf

SARIERAIEZR | TR F %, £F, PTREAR n-GaN B LIAdmH K,
B By APPTE S 0 B ATIRZI VAR B —3 5 P iE n-GaN & .45

PR n-GaN & EIAR Si0, &, 42| Ed—3 4Pk Si0,, vAE & —3 4

10



WO 2018/072345 PCT/CN2017/070195
Firi£ n-GaN;

FEFFE SiO, EIAR PMMA /&, 12%| E&@—3 9Pk PMMA, A% #—3¢
4B i n-GaN.

OARFEAAIRR | FrReg 7%, £F, FTRAEPTE n-GaN & LIRKF %
FTEFTHE. p-GaN BidA2 ¥, EHHAAAREZ ¥ ik—FiHITA TR

TG Z 5 07 BB BRI T B4,

23— TR B Z B &,

TRFEBFIZR 6 FiEG T %k, ¥, P& n-GaN &, TEZ TE2THE.
FTik p- GaN EZAZE & 69 5 RF.

SAREBANZR 1 Frdey ik, ¥, MEAZEETTHER u- InGaN /
u-GaN %2 F&F5&, Frid p-GaN 235 Mg 4 p-GaN £&.

OARIEAAIZR | PTRGF &, EF, FFEE n-GaN B HRAH % €2
FHE. p-GaN BB L35 EHEARARE TR K,

10ARIBEARA) 2K 1 ik e ik, HF,

FIT i JE P& PN 45 6940 s EAR ST AR 5 — M .44

FE Pk R BT PN 4 69 M) iR B LR AR 5T B 4L PTR;

F Pk PN 45 69 M) s EAR GG Lo 6 P ik PL iRzl 4%, A4 ATk PN 4569
AR EAR

FEPT iR R BT K PN 45 69 M) i EAR EiRARE B Ni/Au &A= Ag B, vAfF3]
i % — AR

ik 4 BT i 45 o B ARARG , EPTAE PN 45 6940 s BAR MY iR 5 — AR &,
3&:

F AT E IR

TR ITA A 4B B 0 BT iR 55 — 25 0F B Ae T iR 5 0 B AEAK,

FPriR PN 28 69 M R ERES, FHLARe B Ti/Au &4= 1TO &, WAfF3] Tk
% AR,

11



WO 2018/072345 PCT/CN2017/070195
1L —FREX=AE, L, &5
— WA R TR S — G AR, BT —aiied —ain
Z_[8) 464
WMAT AL & — A frik § — 9 ARZ 8] 49 PN £ 69 M R EAR, H o, Frik
PN 2 9 s BRIt —F @45 A SIMRRAEKS n-GaN &. ZEZTH A,

p-GaN E&.
12 ARAERF| 2K 11 AT a9 o =408, L, PRl b —mE A8 K
M,

13. ARBERFI R 11 ATEAMEAZIRE, £, FrEn GsMRRAE K
n-GaN &. 3 €3 FTHE. p-GaN BERAZE LW ZHETRF.

14 AR A Z K 11 Frk a8 =488, 2, Tk 5 — B2 £ /3 Ni/Au
BAn Ag By FTR % —daMAEZ 48 Ti/Au &4 1TO E.

ISARIER A ZR 11 TAMERBE, £, TEAZETETHELZ -
In,Ga,,N/u-GaN 2 F&F 5, P& p-GaN £4% Mg 47 p-GaN E.

16.— A K- BAERFTE, b, ML A BE R T8O F]
2R 1 PR BA T,

17 ARBERAZRK 16 AR —BERTE, £F, FFEMEL A -BERZFE
K LEH.

I8 ARFERAIZR 16 IMEA R ERTE, £F, TERSIMRRAEKE
n-GaN &. 2 FWHE. p-GaN BEREH I ZHE TR,

19. BB AIEZR 16 GHMELMERTE, £F, FFRE—LUHRELE
Nwm%%Ag%;%i%:%ﬁ%ﬁéTMu%%Ho—

20. RIFEBFIRR 16 9MAXMETREFE, ¥, FRAZEZTHER
u-InGa N/u-GaN %2 F&FE; BT p-GaN £ Mg 49 p-GaN E.

X

>\'n

12



WO 2018/072345 PCT/CN2017/070195

/SII
( BB 1 )

L /mz
JEERBYAEAR N BEAR R TS s AT AR A9 PN 48 84 M) AR, B R
S13
JEARIR BPNLE 69 M) BRI R 5 — B4k, AL HBIAERE, &£

PNZE 6444 i BAR P AR AR 56 — R, % — a8 fo = A PNLE ) A,

BB 5%,
A 1
/ S110
C BB )
SI11
v [
C AR BRI B — )
S112
v [
(M H -G ENTE A BT, AERREERE SR,
S113
v [
EARAOTRA T AR BT ZRRENRE, DRI HAER,
A 2
/ S120
C A ZnOBOKE /40 A F SN 2 Kn-GaN & D
i / S121
fn-GaN & LR m A m b =%t &,
A Gt BAATIRZI A R B & — 3 an-GaN &,

L / S122

< FEn-GaNE LIRARFE R % EFFHE. p-GaNE. >
A3

1/4



WO 2018/072345 PCT/CN2017/070195

/ S130
C 2 PN 84 AR AR SN R — A B

i /8131

FWGA ARG, PN AR AR T RS B,

A 4
/81300
C 12 RPN 0 BB LRI B )
S1301
v [
[ RPNZ AR R Lk WPIRE 2R, BEAPNEOMAER, )
S1302
v i

CE;%R&PN%éﬁ#@ﬁ&}%&lu:imﬂ/ﬁ/;%Ni/Au&ﬁvAgé, R3] 5 — B )

K5

/ S1310
FH R )

i /81311

AR AR B0 — Rt A AR

i / S1312

K PNLE 6 4 R EAIRENSE
FiR AR B TI/IAWERITOE, vAIFE|H @ik,

& 6

2/4



WO 2018/072345 PCT/CN2017/070195

NN N

S71
’
( IR
72
v [
C FER R ERBRTYRE—% B
73
v [
[ G BT B AT, AT ERE AR
74
v [
C FER R TN BA K 2 BAR AR
75
v [
C 2R b BALIKSEE & ¥on-GaN B
76
v [

( fin-GaNE EARAF BMQWs ( 3 EFFHE) . p-GaN&

i i

JE F R B PNEE 84 4 s AR R AT FF B ALPIA.,

JEFPNLE 6 ) i EIRGG L5869 PLRAR Z) 4%, FR5E B PN g H R AR,

N N N

78
v [
C 1 RPN L MR T B — AL
79
v [
EST YN

ZVARIPANE M AT B0 B — R o B e oF ARG,
FPNLE 094 i EARENSE,
JEPN&E 044 B AR R AT AR, 55 — AR,

B 7

3/4



WO 2018/072345 PCT/CN2017/070195

810
8
840 \
84E841 T~
842 /\/
820
82
821J
A 8

91 oo 91 o 91 oo 91 oo

B9

4/4

90



International application No.

PCT/CN2017/070195

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 33/00 (2010.01) i; HO1L. 33/20 (2010.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNKI, CNPAT, CNTXT, WPI, EPODOC: IIUER, RIE, F&, MK, 40K, &, B8R, i, &, 8, 840 JOTnE, 87

B, GaN, ZnO, LED, micro, nano, tube, rod, core, wire, quantum, well, nitride

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 106229394 A (WUHAN CHINA STAR OPTOELECTRONICS TECHNOLOGY CO., 1-20
ILTD.), 14 December 2016 (14.12.2016), description, paragraphs [0028]-[0077], and figures
1-9
A CN 103988321 A (SHARP KABUSHIKI KAISHA), 13 August 2014 (13.08.2014), description, 1-20
paragraphs [0138] and [0186]-[0199], and figures 19-22B
A (CN 1979705 A (CANON INC.), 13 June 2007 (13.06.2007), entire document 1-20
A (CN 103337512 A (DALIAN UNIVERSITY OF TECHNOLOGY et al.), 02 October 2013 1-20
(02.10.2013), entire document
A CN 102593305 A (UNIVERSITY OF ELECTRONIC SCIENCE AND TECHNOLOGY OF 1-20
(CHINA), 18 July 2012 (18.07.2012), entire document
A US 2008305568 A1 (NATIONAL CHIAO TUNG UNIVERSITY), 11 December 2008 1-20
(11.12.2008), entire document
A US 2015118777 A1 (SEO, Y.W. et al.), 30 April 2015 (30.04.2015), entire document 1-20
[] Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

09 June 2017 10 July 2017

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao LIU, Ning

Haidian District, Beijing 100088, China
Facsimile No. (86-10) 62019451 Telephone No. (86-10) 010-62413955

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/070195
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 106229394 A 14 December 2016 None
CN 103988321 A 13 August 2014 WO 2013099249 A1 04 July 2013
US 8648328 B2 11 February 2014
JP 2016042583 A 31 March 2016
US 9018081 B2 28 April 2015
US 2014077158 Al 20 March 2014
JP 5824156 B2 25 November 2015
US 2013161584 Al 27 June 2013
JP 2015503838 A 02 February 2015
US 2015221827 Al 06 August 2015
US 9252328 B2 02 February 2016
US 2015155445 04 June 2015
US 2015214430 30 July 2015
US 2013161643 27 June 2013
US 8685774 01 April 2014
CN 1979705 A 13 June 2007 EP 1796172 A2 13 June 2007
US 2007126079 A1 07 June 2007
EP 1796172 A3 07 October 2009
CN 1979705 B 21 July 2010
US 7906803 B2 15 March 2011
JP 2007184554 19 July 2007
CN 103337512 A 02 October 2013 None
CN 102593305 A 18 July 2012 CN 102593305 B 15 October 2014
US 2008305568 Al 11 December 2008 JP 2008306156 A 18 December 2008
JP 5085283 B2 28 November 2012
US 7588955 B2 15 September 2009
TW 1340481 B 11 April 2011
TW 200849650 A 16 December 2008
US 2015118777 Al 30 April 2015 US 2015303350 A1 22 October 2015
WO 2015065071 Al 07 May 2015
US 9257605 B2 09 February 2016
US 9099573 B2 04 August 2015
CN 105765741 13 July 2016
DE 112014004968 T 04 August 2016

Form PCT/ISA/210 (patent family annex) (July 2009)




EfrE RS [ b i
PCT/CN2017/070195

A EIl b S
HOIL 33/00(2010.01)1; HOIL 33/20(2010.01)1

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B.  taEM
2R IR AR BR L SOk (PRI ) 2R RG22 5)
HO1L

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

7 [ e 2R e 2 ] 0 E T3 2 R e 1) 2 R %ﬂﬁﬂ%ﬂ‘]%%‘éﬂ IR )
CNKI, CNPAT, CNTXT, WPI, EPODOC: BUIRARE, B, TE, #eK 40K, &, &R, L &, 8, 120, RS, BT

GaN, ZnO, LED, micro, nano, tube, rod, core, wire, quantum, well nitride

C. [Py g
Iy IS, DER, S5 ERE AH 2 AR ZE SRk
PX CN 106229394 A (RPUEEXHEFEABRAT) 20165 128 14H (2016 - 12 - 14) 1-20
i BE 5 [0028] - [0077] B EI1-9
A CN 103988321 A (B ¥#kat<#t) 20144 8H 13H (2014 - 08 - 13) 1-20
A5 0138]. [0186]-[0199] 8. & 19-22B
A CN 1979705 A (FERSBERNe#b) 20074F 6H 13H (2007 - 06 - 13) 1-20
43T
A CN 103337512 A (KIEIE T A2 ) 20134E 104 2H (2013 - 10 - 02) 1-20
43T
A CN 102593305 A (FETREKZ) 20124E 7H 18H (2012 - 07 - 18) 1-20
43T
A US 2008305568 Al (NATIONAL CHTAOQ TUNG UNIVERSITY) 20084 128 11H (2008 - 1-20
12-11)
43T
A US 2015118777 Al (SEO, YEON WOOZE) 20154F 45 30H (2015 - 04 - 30) 1-20
43T
[ a4 sopiecks myg ot b . TRBEEFIHE
* BRI EREE, “77 FEHEHBRMRANHZ BEAMR, 5HEAMRA, B4 T HEE
N . _ . . . Rz B B R IR A S SO
“A” YRR BIARSR EROR T LA BEAR —RCR & S , .

“x” RERIARSKEINCAE, BB ERZ M, A BRI R AR
wgr 7R E 24 B2 5 A A i R R 1 S st i e =
L7 BTRERHR SEA T SR MR SO, SN — B A “Y” #um%mxﬁ ISR L e 2 e S NS Py

b %%@?ﬁ%%%ﬁ%ﬂ%@%%ﬁ&ﬁ%m%i#(mﬁw %Tﬁﬁg r$ﬁﬁﬁﬁkﬁﬁiﬁ%ﬂﬁxgiﬁﬁmﬁ
‘l/ J
“0” WROSLAT. FA. EREEMTT AT “g” FIEERIFISCH
«pr AN BT EEF S BT BT ESR UL A B Se i
] o 5 2R S s e B 1 I [ Frh RIS 1R 2 H 3
20174 6H 9H 20174 7H 10H
TSA/CNF I 42 Fr FITHE 25 H hik THRE R
AR A R E E R A0 AUF (ISA/CN) 25
A [ AL T M X BT #7365 100088
HEHE (86-10)62019451 HIEEE (86-10)010-62413955

& PCT/ISA/210 (Z82T) (2009%E7H)



ElFr AR & [ 5 1 S
XFREERNESR PCT/CN2017/070195
Kot 2531 P i BRSO Wi e i s

CN 106229394 20167F 12H 14H T

CN 103988321 20144F 8 13H WO 2013099249 Al 2013 7H 4H
Us 8648328 B2 20144F 28 11H
JP 2016042583 A 20164F 38 31H
Us 9018081 B2 20154F 48 28H
Us 2014077158 Al 20144F 38 20H
JP 5824156 B2 20157F 118 25H
Us 2013161584 Al 20137 67 27H
JP 2015503838 A 20154F 2H 2H
Us 2015221827 Al 20154F 8H 6H
Us 9252328 B2 20164F 2H 2H
Us 2015155445 20154F 6 4H
Us 2015214430 20154F 7H 30H
Us 2013161643 20137 67 27H
Us 8685774 20144F 48 1H

CN 1979705 20074F 68 13H EP 1796172 A2 20074 67 13H
Us 2007126079 Al 20074 6H 7TH
EP 1796172 A3 2009 108 7H
CN 1979705 B 20104F 7H 21H
Us 79006803 B2 20114F 38 15H
JP 2007184554 2007 7TH 19H

CN 103337512 20137 108 2H T

CN 102593305 20124F 7H 18H CN 102593305 B 20147F 108 15H

Us 2008305568 20084 12H 11H JP 2008306156 A 20087 12H 18H
JP 5085283 B2 20124F 117 28H
Us 7588955 B2 20094F 98 15H
TW 1340481 B 20114F 48 11H
TW 200849650 A 20087 12H 16H

Us 2015118777 20154F 48 30H Us 2015303350 Al 20157F 108 22H
WO 2015065071 Al 20154F 5 7H
Us 9257605 B2 20164F 2H 9H
Us 9099573 B2 20154F 8H 4H
CN 105765741 20167F 7H 13H
DE 112014004968 T 20164F 8H 4H

2% PCT/ISA/210 ([FHELFIFHAE)

(20097 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

