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Fig.1 X-ray Bragg diffraction results of InP single
crystal samples a: As-grown Fe-doped; b: As-grown
undoped; ¢ ; Annealed in iron phosphide ambient

AUEHFEES Fe HEB STMELES Zn kit
Mt AR E R R ERL P~ B% InP B G #
B SRS R RS U IR B B9 B8 {8 0. 58687nm A
F.iRBXA 5% SIInP LR BHETF, TH
B TR B 4% Bk B 40 7 thL U BH 3% R S B9 SR PR TR BE AR
¥H% InPh Fe BARWEE R 10¥cm™?, g1 ¢ i B
FRISRBREFRTERERNWERMBAD. WE
InP 2 Eh#Z SHB Zn HEXF 3X10%em? /5,
A B AR REAR N, B RO
InP,TME S5 PHEFELBEE, XREMNEHKRE
EUHREFNER. 52 . 8% P R HEKL, #X
A TFEBR AR ARK, BEEEN, EZH
XHHRFHSAKRERE.FETHE®RZIK
HX-HEBAT THRERRBNER T 56
HRMIEE.

®&1 JLA InPERBERMN X HFRFHIMAER
Table 1 X-ray diffraction results of InP single crystal samples
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Fig.2 Thermally stimulated current spectroscopy of
Si-InP samples  S1 is a Fe-doped SI-InP;S2 is a SI-InP
obtained by annealing in P ambient.
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Table 2 Positron lifetime results of InP single crystal
samples
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Influence of Vacancy and Interstitial on Material Property
of Semi-Insulating InP Single Crystal

Zhao Youwen', Li Xiaohong, Dong Zhiyuan, Duan Manlong, and Sun Wenrong

(Institute of Semiconductors, Chinese Academy of Science, Beijing 100083, China)

Abstract: Vacancy and interstitial defects in as-grown and annealed semi-insulating (SI) InP single crystal have been studied
by using electrical measurement, positron lifetime spectroscopy and X-ray diffraction technique. As-grown Fe-doped SI-InP
contains vacancy which gives rise to deep level compensation defects and deteriorates electrical property of the material. Va-
cancy is fully suppressed in SI material that is obtained by high temperature annealing undoped InP in iron phosphide ambi-
ent. A moderate concentration of interstitial exists in the annealed material. The influence of vacancy and interstitial on elec-
trical property and thermal stability of SI-InP have been discussed based on the experimental results.

Key words: indium phosphide; semi-insulating; vacancy; interstitial

PACC: 6110C; 8160; 7120
Article ID. 0253-4177(2007)S0-0175-04

 Corresponding author. Email ; zhaoyw@red. semi. ac. cn

Received 30 November 2006, revised manuscript received 15 December 2006

©2007 Chinese Institute of Electronics





