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Fig.1 (a)Schematic drawing of the starting materi-
als; (b) Structure after bonding and GaAs substrate re-
moval; (c)Structure of fabricated device for EL spec-

trum measurement
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Fig. 2 Separated sample of hydrophilic bonding after

pull test
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Fig. 3 Visible light transmission spectra of the sample
after bonding
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Fig.4 TEM cross-view of the hydrophilic bonding
sample
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Fig.5 Another TEM cross-view of the hydrophilic
bonding sample
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Fig. 6  Spectrogram of the device with hydrophilic
and hydrophobic bonding

S b, PR RR 1 S T G5 4 RN 3 R Y Ok OB
BTN —4& TR ES.

N T AE SRR 2 R I X — PR T AR R
GaAs #4156 LED 5 n-GaN 4N E B 43 51 2% FH 3% 7K
Fgi K T2 5 IR 4 2548 2547 EL 35005
6 43 % B K A S A g R EL 3 I K 45
J o 566~800nm P < X 38 P (1) 6 T R B4y, Af
DI EIFE 20mA 1 B ITEA T 5K A 1) &
0. 60mW , JEKEEA TR N 0. 45mW. A = 1)
BAERT LAE R KBS SRR R 2Z 52
B ERIE A A B %) T 630nm 1Y i3 i K55 R AW
B RS E R 0 R I T B K B A T T L
RAT = i A R

T

mm R A B Gk 2R CE K AR B AE R R
600C #Ab B 1h, UL T GaAs 5 GaN #1 K
ELEEEEA IR B Tk X AT R AR R T AR A o
RS T AR B SR L R I 5 SR SR B L SR KB
AL LIRS AR R BT Ry A B S R L X R i TR K R T
Ab 3 R AR T R T B OA Y SR K I AT (AR A
F 9K I BR R A R ey . 35 5 I 4
FH KA A B O E R R TR
T A B SR /K S 2ok R v ST Ak A SR A i D )2

ST IR B A K- AR L AT AR T OB TE S
T Ak B 451 FE -

2% 3k

[1] Floyd P D.Treat D W,Bour D P,et al. Heterogeneous inte-
gration of visible AlGalnP and infrared AlInGaAs lasers
with GaN based light sources. Electron Lett, 1999,35(24) .
2120

[2] Kang Y.Mages P.Lo Y H,et al. Fused InGaAs-Si avalanche
photodiodes with low-noise performances. IEEE Photonics
Technol Lett,2002,14(11) :1593

[ 3] Raburn M,Liu B,Okuno Y.et al. InP-InGaAsP wafer-bond-
ed vertically coupled X-crossing multiple channel optical
add-drop multiplexer. IEEE Photonics Technol Lett,2001,13
(6):579

[ 4] Jayaraman V. Mchta M, Jackson A W, et al. High-power
1320-nm wafer-bonded VCSELs with tunnel junctions. IEEE
Photonics Technol Lett,2003,15(11) :1495

[ 5] EstradaS, Xing H, Stonas A, et al. Wafer-fused AlGaAs/
GaAs/GaN heterojunction bipolar transistor. Appl Phys
Lett,2003,82(5) :820

[ 6] Estrada S,Huntington A,Stonas A,et al. n-AlGaAs/p-GaAs/
n-GaN heterojunction bipolar transistor wafer-fused at 550
~750C . Appl Phys Lett,2003,83(3) :560

[ 7] Shi F,MacLaren S, Xu C, et al. Hybrid-integrated GaAs/
GaAs and InP/GaAs semiconductors through wafer bonding
technology: interface adhesion and mechanical strength. J
Appl Phys,2003,93(9) :5750

[ 87 Jasinski J,Liliental-Weber Z,Estrada S,et al. Microstructure
of GaAs/GaN interfaces produced by direct wafer fusion.
Appl Phys Lett,2002,81(17) . 3152

[ 97 Jasinski J, Liliental-Weber Z, Estrada S, et al. Transmission
electron microscopy studies of electrical active GaAs/GaN
interface obtained by wafer bonding. Mater Res Soc Symp
Proc,2002,722:K7.15.1

[10] Estrada S M. GaAs-GaN wafer fusion and the n-AlGaAs/p-
GaAs/n-GaN double heterojunction bipolar transistor. PhD
Dissertation, University of California Santa Barara, 2004

[11] Zhu Liibing,Bao Xing. Surface and interface physics. Tian-
jin: Tianjin University Press, 1992 (in Chinese) [ 4 J& 1K, 13
2. FRT 5 G B R R AL, 1992]

[12] Wang Hui,Guo Xia,Liang Ting.et al. GaAs/GaN direct wa-
fer bonding based on hydrophilic surface treatment. Chinese
Journal of Semiconductors, 2006, 27 (6): 1042 (in Chinese)
[E L 50E T 2 S T RK R AL BEAY GaAs/GaN iy J1
EEHA . SR H,2006,27(6) :1042]

[13] Pasquariello D, Hjort K. Plasma-assisted InP-to-Si low tem-
perature wafer bonding. IEEE J Sel Topics Quantum Elec-
tron,2002,8(1):118



1096 R I R %28 %

Effect of Hydrophilic and Hydrophobic Processes on the Transmittance
of a GaAs/GaN Bonding Interface”

Guo Jing', Guo Xia, Liang Ting, Gu Xiaoling, Lin Qiaoming, and Shen Guangdi

(Beijing Optoelectronic Technology Laboratory ., Institute of Electronic Information and Engineering
Beijing University of Technology, Beijing 100022, China)

Abstract: Bonding of GaAs/GaN was successfully achieved at 600C in N, atmosphere for 1h.with two different chemical
pretreatments of hydrophilic and hydrophobic processes. Both methods can achieve high bonding strength and large bonding
arca. Based on the mechanics of the two different pretreatments, the transmittance of the bonding interface with different
pretreatments was studied. Results of the transmission spectrum indicate that the hydrophobic process can yield a higher
transmittance of 94. 7% at 630nm. Devices were fabricated to execute the EL spectrum measurement, the results of which are
consistent with the transmission spectrum.
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