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A Study on Thermally Stimulatede Current in
Semi-Insulating GaAs
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Abstract

Deep levels

in semi-insulating GaAs were

ohserved by
measurement In the temperature ranges of 100-300K THE.-0.18eV),

thermally stimulated current(TSC)
T2AE-0.20eV), T3(E. 0.3leV).

T4(E.~0.40eV), and TH(E.-0.43eV) traps have been ohserved. The T1, T2, and TD traps seem to be

related to the Vae Vaa-complex, and Asca
Vas complex.
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Deep levellZE

Z= 20,

' respectively. T4 trap is considered with respect to V-

Thermally stimulated current(@XI= F ), Dark

current(2+ XM &), Optical quenching(ZA-H).
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Fig. 1. Block diagram of TSC experimental
device.
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Fig. 2. TSC spectra for semi-insulating GaAs

due to effect of vaious initial excita-

tion.
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Fig. 3. TSC spectra versus at various heating
rates.
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Table 1. Summary of deep level parameters
measured in semi-insulating GaAs.
i Activation energ_‘__‘ Capture cross
I Activation enery
,P&k Tn(K 'IE-(ev ) [EfteV) E.'(eV)|section Ofcm? )’ Remark
| T1 120 (0181 024 | 022 | 17x10° Vas
"2 1145 020 ' 029 | 027 | 43x107 Vc.-complex
F'T3 '170 10311 034 | 033 1 34x10°
"T4 12007040 1 040 | 040 | 18%107% | V-V
[T5 121410437 043 [ 043 | 16x10" | Asea
& Yoz By Tl &% FE8(8)d 9%
/\]G)Q—
-1 f
E, T, N.o Vykg
=L(=2)+1,(—
5T, =], ( ) +I( E ) (D
oz FH=T, FRY 9T 24U Bube 4"
NAT .
& ES=ks T In [ 55221 = 23kyTw (2)
n

olth, 4 QA E &5 FHES FAI H9ol
o, &5 A5E o&A4e ndd o HEH 2
Ao g Aoz FEHE

= kg Tm In(Tw/8) (3)
o714 kgt T2 2}z Boltzmann A5 2 TSC
gdadel £%oly, N&E 2% T.lA dAxdel
fradd dxod, o9 Ve 7tz 28 guy
3 HAel oty agx w”"e &% Th,olA
Azpsrolty, A (Dol dl&l 4 (2% (3)2 AL
oA & @z ek ol %24 a3t wyo

2 $43 duAE 3% F dos o= Uok

11

ol oA T5 EHL peak shape’qoz F4
3 A o] ZHE AAEFe] AuiHQ 1x
Kkinetics¥ & &tch

9 oM Edfe] YR E(filled rate)E
ZAMEE7] fl8te] B EAF AIZERE BStAA FA%
TSC A5 L}EHH%IE}

agelA mel FEo] TSC #ay Edvie
P} Bmx @A Aol et chm! Al
Azro] 602 ol4l W ®E WAk A xsg

ghelol, T2 mAat: BxAl Aol & FFE s
Ao vepdekt! eliz 7ty) thE 28 dwize
2 Qs 2ol AMA = ol thEy) gjireh!

o83 greAe] dda Aol t A &
A Al B4E MHAA Eohe o 24
ko] RS BA FHTORA B2 JRE 4



-5

- IF\IPI-R\H RE(K)
1000150, 200 m 500
Srr—myrr———r—7p—— -
Bias \oliage = 5\
Hiumination = 60sec
Bik/sec)
=
=
A
2
t:
2 1 0 !

3
¢-¢ THERMOCOUPLE(m\)
a7 5. 9k (b ] 2ol ulek olupir A
o] AL ALtk Fou
Fig. 5. Effect of illumination time on TSC for
SI-GaAs.
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