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3 MeV Jii 745 AlGaN/GaN HEMTs, 754 [ () 5
TR IR ST, IR KA R R % 20%, 5 S
R T2y 5%. 1.8 MeV Jii FHEIEEELL 3 MeV T
RGBS 2. AR /£ GaN HEMT #%
PRrf, AT 7 A R A AR R RN 38 1 2 AR
A2 BRI E R . AL 2 D H R R B 8%
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e Ga ZAANSCHE T 1. BT DU, 7R
FEIRX, Jot 4 R PRI AT 280 e 2 R W) S 4
K, YT T Ga 25 LA SR 714 UG B i 2

4 %

£k LTIk, GaN ApRHE AR 50 i P dE fGE ).
3 MeV Jii 745 AIGaN/GaN HEMT #$1F, B 45 4
L) ) 334 T, R P U e K 3 T RN,
B A P P ) O T R A, A R HL AR . AL SRIM

AT T T DL R, B NS T R N, B
30 A% 5T 1Y NIEL BN, 507 107 A 2
P RL RN 28 A 2 Hke 1 & AR B A1) 32 5 IRL. 76 A
FHEIEFIE R, T 1.8 MeV i 758 R AE 5 R 45 5
THI PR T 51N B 22 ) 2B 6 B, 1.8 MeV i1 i 2
b 3 MeV i F4m UGB A )™ 15 2. S0 45 F AL F
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FE AR R A L . ARSI C-V PR &5
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[1] Claeys C, Simoen E (Translated by Liu Z L) 2008 Radiation Ef-
fects in Advanced Semiconductor Materials and Devices (Beijing:
National Defence Industry Press) p20 (in Chinese) [Claeys C,
Simoen E 2, X JH 210 2008 583 1 A RE S A% 1 1 i
S0V (b3t ER T AL 3 20 5T

[2] Nedelcescu A L, Carlone C, Houdayer A, Bardeleben H J, Cantin
J L, Raymond S 2002 [EEE Trans. Nucl. Sci. 49 2733

[3] Aktas O, Kuliev A, Kumar V, Schwindt R, Toshkov S, Costescu D,
Stubbins J, Adesida I 2004 Solid-State Electron. 48 471

[4] Gu W P, Zhang J C, Wang C, Feng Q, Ma X H, Hao Y 2009 Acta
Phys. Sin. 58 1161 (in Chinese) [#F (3, 5K ¥E, T, i54f, 5
e, ABER 2009 YJHL%4H 58 1161

[5] Hu X W, Karmarkar A P, Jun B, Fleetwood D M, Schrimpf R D,
Geil R D, Weller R A, White B D, Bataiev M, Brillson L J, Mishra
U K 2003 IEEE Trans. Nucl. Sci. 50 1791

[6] KimHY, KimJ, Yun S P, Kim K R, Anderson T J, Ren F, Pearton

S J 2008 J. Electrochem. Soc. 155 H513

[7]1 Zieglar J F, Ziegler M D, Biersack J P 2010 Nucl. Instrum. Meth-
ods Phys. Res. B 268 1818

[8] White B D, Bataiev M, Goss S H, Hu X, Karmarkar A, Fleetwood
D M, Schrimpf R D, Schaff W J, Brillson L J 2003 /EEE Trans.
Nucl. Sci. 50 1934

[9] Kalavagunta A, Touboul A, Shen L, Schrimpf R D, Reed R A,
Fleetwood D M, Jain R K, Mishra U K 2008 IEEE Trans. Nucl.
Sci. 552106

[10] Petrosky J C, McClory J W, Gray T E, Uhlman T A 2009 IEEE
Trans. Nucl. Sci. 56 2905

[11] Xie SY, YinJ Y, Zhang S, Liu B, Zhou W, Feng Z H 2009 Solid-
State Electron. 53 1183

[12] Miller E J, Dang X Z, Wieder H H, Asbeck P M, Yu E T 2000 J.
Appl. Phys. 87 8070

057202-7



#) 38 2 48 Acta Phys. Sin. Vol. 61, No. 5 (2012) 057202

Effects of 3 MeV proton irradiations on AlIGaN/GaN
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Abstract
AlGaN/GaN high electron mobility transistors (HEMT) are exposed to 3 MeV protons irradiation. The drain saturation current
decreases 20% and the maximum transconductance decreases 5% at a fluence of 1 x 10'° protons/cm?. As fluence increases, the thread
voltage is shifted toward more positive values. After proton irradiation, the gate leakage current increases. The degradation caused by
1.8 MeV proton is significantly higher than by 3 MeV proton irradiation at the same fluence. The radiation damage area and the density
of vacancies at a given depth are obtained from software SRIM. As the energy of the incident proton increases, the non-ionizing energy
transferred to the crystal lattice decreases. It is concluded that vacancies introduced by proton irradiation may be the primary reason

for the degradations of electrical characteristics of AlGaN/GaN HEMT.

Keywords: proton irradiation, AIGaN/GaN HEMT, SRIM, vacancies density
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