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Transferring GaN Film from Sapphire to Cu Substrate
by Laser Lift-off

FANG Yuan', GUO Xia', WANG Ting' ,LIU Bin', SHEN Guangdi', JING Liang’, CHEN Tao’

(1. Institute of Electronic Information & Control Engineering, Beijing University of Technology;
2. College of Laser engineering, Beijing University of Technology, Beijing 100022, China)

Abstract:100um thick Cu substrate was deposited on the GaN surface by electroplating. Using the pulse laser at the
energy density of 400mJ/cm’, the GaN film was successfully transferred from sapphire to Cu. The scanning electron
microscopy (SEM) images of the GaN film on Cu indicate that the electroplating Cu substrate formed compact boding
with the GaN film and supported the film firmly during the laser lifit-off process. The GaN kept intact due to the ex-
cellent ductibility of the Cu substrate by releasing the strain stress producing by the laser lift-off in GaN film effective-
ly. The X-ray electron spectroscopy (XPS) result shows that part of the metal Ga produced by laser irradiation was
oxidated to Ga, O, when exposing to the air. This will cause troubles for GaN surface cleaning. Related surface treat-
ment method was given in the paper.

Key words:GaN film;laser lift-off; SEM analyse ; XPS analyse

1 5] & TR EAFRA R IAF N, $25 GaN %
HTHEZAKERS GaN W, HET GaN & LED gt tEae, B HAT GaN % LED £34

M %& LEDs( light-emitting diodes ) 338 3% i i #8 1%
kA SRR Y, SRTT, 5 E A5 GaN EEMHE : E5 973 18] (2006CB604902 ) ; Jb 5t i A A 5k H it
R H (05002015200504 ) ; Ik 3% Tii # 2 ( KZ200510005003 ) ; & 5K E

*j*’:l‘ﬂg %*ﬁ%mﬁﬁ,ﬁm GaN 5bﬁ§qﬂﬁﬁ%—% RBP4 (60506012) YEED .

BERSR ARG, AR T GaN MBI o LSh, MEEMA )7 (1982 - ), %, LB, ERMTE G
WA 0T LA AR b A 22 g T o PRI frml fngran enail. b

GaN % LED g4 [ = b=t gE o W% B #:2006-11-13



Bt 5 a s Nool 2007

THE HE EEF BORBEIOREH CaN HENEEAHIKRBE Cu WK 63

RITTFEHUS . BOLRH BRI — R EE
THEZ—o BOLRIBHIARRE R I BIEOLE
U537 1o W5 50 IR B AR A, (I A/ GaN b
1) GaN ZAMIMARE SR Ga LIKN,, N, &,
e AR Ga HHE R (30°C) , i Ga Rk, BP
BB A 5 GaN K408, Wong W SP 4
NARIE TR SiARVE S BOGR & M BAIR, ¥
JERIEIHTL ¥ GaN 5 Si# %, HHTSI 5
GaN B E T8, HEGRESHEWSIMH
ARSI, AT IO R B AR E M

ASCRABE T GaN W RRE A E—Z
BSH Cu fE BRI, Cu HYLERIESF, BEA AKX
BRI o AR b GaN ™ A4 B 7, SRIER B J5
GaN HE &, [Fi Cu WIE 2R, 1EHR
GaN 8 F AT IR AR U T 2 0F RO BRI, LSt R
F XPS W4T T ORI B JG GaN RIETTRRE,
1532 GaN KT 5k B YIXE LA Z BRI B, 45 H AH R
AR DL i
2 £ B

N T EIF AT B Y Cu AL IRTEROLRI B Y
YEM, £ % P ok FI7E 400pm JE BB A 41K B
MOCVD S EJEJE Jy 4pm B 5 JZ U-GaN 1E 4 Ji iR
o R AE mos, B MRS K F A R
XFEOCIGIR BN, 4R E AT R GaN #RHEOE Y
RN, TR ER AR

(1) FREVE VL K 5 164 i 0 51 A £ K A K&
FEh PR & , LA K BRAE 5 R T8 FT BB I &8 DA K
Hil5 . BRI B TLAMIEAEHE T

(2) TSt Ti/ Au: Ry 358 B BE Y Cu #FJIEXT GaN
NS B G B, 7E GaN R TH K 5 & 8 2 Ti/Au
(20nm/200nm) ;

(3) B 4% Cu: f e B T HHES CuSO, W
2y 70min, 7E Ti/Au &R REBE L —EH5
R BEZY 2 100pm )4 )& Cu, JB LK % f1/GaN/
Ti/Au/Cu (551 . HAFE Ry GaN i I ) 5% B 4t i
FRBOER] 7 HURF 2in KB R4 5 BT EBUR T R
lem x lem B FTERES ;

(4) WOLRIE R PAS 248nm ik v 58 B 30ns
i) KeF T BOLAS (LPX150 ) R BOLIEIR . *f
JEEAYEHR IO B 6155 525 [ AR T (EFIST) 5%
FOPFRERARZIER b, B AT LB,
B E IR YR BE R A R TR 0. 5mm x 0. 5Smm B 5T
B, Bk mmBobRE R 2% BE R/ NE R T UL AR 1)
TAERESRS, ¥ERETHREYMEE L, FBE

PLO. 5mm BB R S SL B LA B 3. T T8
T B N, A, /N UATE GaN W H ™
AR T, BOEHR IR dhil 0T 16 5

(5) ERRIEE A R BOLHE R MR s e
&R Ga KM RL(30°C) , KERIEE A, 58 AL GaN /I
MEEAR KA Cu W RKMER, HidBIE 1
Bz o

sapphire sapphire
U-GaN U-GaN
Ti/Au
(a) (b)
Laser
sapphire
sapphire sapphire
U-GaN U-GaN
U-GaN
Ti/Au Ti/Au -
Ti/Au
Cu Cu
Cu

(e) (d) (e)
Bl BOCHBEAR CaN BEMEEAFIREKE
Cu WK T LB

(a) JFARRE G 5 (b) IS Ti/Aus (c) BI5E Cu #1E; (d) BOEHRIR;
(e) EBRIEEA

Fig.1 the schematic process of transferring GaN film from sapphire
substrate to Cu substrate

(a) original sample;(b)Ti/Au deposition; (c) Cu substrate electro-

plating; (d) laser scanning;  e) sapphire removing
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Fig.3 SEM images of GaN film transferred to Gu substrate
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Fig.4 XPS spectrum of the GaN surface
after laser lift-off
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