Journal of Surface Analysis Vol 4, No. 1(1998), B+ FE& IEEEF HBHEH InP. InAs, InSb ZETFFLDRS

R e
InP, InAs, InSb REBFEDEHREL

Fel BEURE BEFY. PR OBY. ETHEoRs

D=Z3FEH BR) =2—<FT V7 ABER T5713 #HAHHELS 1-18-13
2) (Bf) T7T7 VY —F £HIFE T570 FOMH/NEHAT 3-1-1
NBELE (BR) T4 AR T211-88 JIIHFFHHERK F/VES 4-1-1

(1998 % 1 A7 BZH# ; 199841 A 13 BE&HFT)

3EHED In R{LEWHEEK (InP. InSb, InAs) IZHOWTOEEEEILES K
L7, 72, F—FABIZIIEBm O ESEBMED Y 7  COMPRO Versions %
FIRL., TOFIMEZRER L=, As received, HF T v F 2 JHE, EZEFikir
DEBHZIDOWTX P S AT M ZHEBEIE LR, DAr ZEKPTO HF A4
BT, BB L OREEROREIZEDHTH S, 2 RKHF TO HF LHEILIBEED
REIZLT UBEDTIARWVAS, BIEBRIIRETEZID T, (EERBARELER
THET THIIIFIATE 8N H D, 3) COMPRO Version 5 & BV /== X /L
F—gEIEIZ L0 | HEER DT — Z LBICEET A IEFEMEN LN D ENSh o,

Surface Cleaning Method for InP, InAs and InSb Wafers

H. NONOUE", A.Kojima®, M.Nakamura® and the Electronic Materials Group
1) SANYO Electric Co., Ltd. 1-18-13,Hashiridani, Hirakata, Osaka 573
2) Matsushita Technoresearch Inc.3-1-1, Yagumo-nakamachi, Moriguchi,
Osaka 570
3) FUJITSU Ltd. 4-1-1, Kamikodanaka Nakahara-ku, Kawasaki, Kanagawa
211-88

(Received January 7 1998; accepted January 13 1998)

We investigated a method for cleaning the surface of InP, InAs and InSb
wafers. “COMPRO Version 5” software supplied by Surface Analysis Society of
Japan was used for data processing, and the validity was confirmed. The
following was revealed by comparing the results of XPS spectra for the surfaces
of samples as-received, HF—etched and cleaved in a vacuum. 1) HF treatment in
an Ar atmosphere is effective for removing the oxidation layer and the surface
contamination layer. 2) HF treatment in atmosphere offers possible
application, which can be used if only the chemical conditions are relevant
because it can remove only the oxidation layer. 3) Reliability in data
comparison between some institutions can be increased by the energy scale
correction, which was used for COMPRO Version 5.
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Table | Overview of the investigated samples.
Specimen Indium Phosphide (InP) Indium Antimonide (InSb) Indium Arsenide (InAs)

Sample supplier Japan Energy Sumitomo Electric Industries Sumitomo Electric Industries

Lot No. 1S5388PZN2 504591-025 504592-015

Impurity* Zn:5.8E18 atoms/cm3 S:<7E15atoms/cm3, S:4E17atoms/cm3
Se:<6E14atoms/cm3,
Te:<4E15atoms/cm3

Crystallinity single (100) Single_(111) single (111)

Crystal structure Zinc Blend, a=5.868 A Zinc Blend, a=6.479A Zinc Blend, a=6.057A

Homogeneity homogeneous Homogeneous homogeneous

* Measured by SIMS at NTT-AT
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Table 2 Measured XPS Auger kinetic energies, Photoelectron binding energies and modified auger
parameters for InP, InAs and InSb

Institute Treatment* In MNN(K.E.) In 3d,,(B.E.) In auger parameter

InP

DD (1) 408.4 4443 852.7

DD (2) 408.4 4442 852.6

DD (3) 408.4 4442 852.6

AN (D 408.1 444 8 8329

AN 4 408.4 444 6 833.0
InAs

DD €)) 405.5 444.5 445.2 850.0 850.7

DD (2) 408.7 444.2 852.9

DD 3) 408.6 444.4 853.0

AN €)) 403.1 4453 850.4

AN 4) 408.6 4447 853.3
InSb

DD ) 406.0 445.0 851.0

DD ) 409.1 444 4 853.5

DD 3) 409.2 4443 8335

AN (1) 4057 4451 850.8

AN 4) 408.9 444.7 833.6

*  (Dasreceived (2)etched by HF in argon  (3)cleaved in vacuum (4) etched by HF in air
**  Ols peak is overlapped by Sb3d,, peak
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Fig. 5 The peak profile of In3d for HF etched Fig. 6 The peak profile of Sb3d for cleaved
in argon surface of InSb measured at DD. surface of InSb measured at DD.

Table 3 Linearly corrected (with Au 4f;,, Cu 2p;,) XPS Auger kinetic energies, Photoelectron binding
energies and modified auger parameters for InP, InAs and InSb.

Institute Treatment* In MNN(K E.) In 3d,,(B.E) In auger parameter

InP

DD (1) 408.4 4443 852.7

DD 2) 408.4 4442 852.6

DD 3) 408.4 4442 852.6

AN (1) 408.0 4447 852.7

AN @) 408.3 444 5 852.8
InAs

DD 6} 405.5 4445 4452 850.0 850.7

DD (2) 408.7 4442 852.9

DD 3) 408.6 444 4 853.0

AN (1) 404.9 4452 850.1

AN ) 408.6 444.6 853.2
InSb

DD (1) 406.0 4450 851.0

DD (2) 409.1 444 4 853.5

DD 3) 409.2 4443 853.5

AN ) 405.7 445.0 850.7

AN ) 408.9 444.6 853.5

*  (Dasreceived (2)etched by HF inargon (3)cleaved in vacuum (4) etched by HF in air
**  Ols peak is overlapped by Sb3d;, peak
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Table 4 Full width at half maximum of In3ds;

and In4d for InP, InAs,InSb

Institute Treatment*  In 3ds, Indd
InP
DD (1) 1.2 1.8
DD 2) 1.0 1.7
DD (3) 1.1 1.7
AN ) 1.6 2.0
AN @) 1.5 2.1
InAs
DD (1) 2.0 22
DD ) 0.9 1.5
DD (3) 0.9 1.5
AN (1) 23 2.5
AN @) 14 1.9
InSb
DD ) 14 1.9
DD (2) 0.9 1.6
DD 3) 0.8 1.5
AN (1) 1.8 2.1
AN @) 1.4 1.9

*  (Dasreceived (2)etched by HF in argon
(3)cleaved in vacuum (4) etched by HF in air
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Fig. 8 The peak profiles of In4d for InP, InAs, InSb.
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