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Fig. 1

Circular contact pattern (a) and the e-

quivalent circuit for circular contact (b)

Au/Pt/Al/Ti/n-Al1GaN A3l JCGELE 1) 3¢
[T [ AH B R T XRD 38 30 &5 20 B Jie D RE b 25 44
(i) 1, AL A 14 CERI IR, A B A & . XRD i
14 D/max/A, X KN 0. 1542nm, I HLHE
30k V, MHEHLIE A 60mA .

3 H#R5WE

Bl 2 2 N2 ZUH0F 800°CHl K RE Lt 1V %
PE 2k, M PR IR LUE B, 3L 7 Rk B il

% 23 %
ZRVE, TR T B 11 K % fi.
5
4+
T
-~ 2l
1+
0 I I ! L
0 0.02 0.4 0.06 0.08 0.10
I/7A
P2 800°CIR KT 1-v $51EE
Fig. 2 IV characteristics after annealing at

800 in N2 ambient
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Table I Contact resistivity Rc after annealing at

500.600-800 and 850°C in N2 ambient for 5min,

respectively

BRI IR ] o P R
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Ti/Al/Pt/Au 500 5 1.5%10° 3%
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Ti/Al/Pt/Au 800 5 S.1x10° %
Ti/Al/Pt/Au 850 5 1.6X10"*

h 3 BT b 3 W fi e BEL A Ak TR TLEE, FRATT X
Ti/Al/Pt/Au/n-A1GaN % filt 510 (4 AH e v 2E4T T
WF9E.

Wi B XRD W4 GaN AlGaN VA LOs BLJZ
Pt A1 Au FORTSS U, AT 20 T A AL 0. JRATm]
DA AR g SERRA T A AL ) SRR SHAR IS, Jr
DL X JERTIBSS, LR A T A AL AT 506

£ 500~ 700°CIE K5, Ti F1 Al e 4x. &1 3
3 700°CIB K JG IRTIS IS, Ti A0 A1 A B 5L, ik
LR AH, WEAIT AT 2 AU AT is. [, T AT
SRPUe HH I, DAL A Ol B v I, 4 A0 T MRS SRS
I, A R EE B KT oL

Pl 4 2y 800°CIR K AT i, L, Ti 5 Al-
GaN I N KOV, B GY) TN, JLATH AL T



2 JA S

I8 /n B AIGaN ka2 fik 155

37.0°4b.

2
AT, (100)
AT, (101)

AIi(110)

Lotemsity/a. u.
3
1
ALO,

26/(2)

B3 700°CI KG9 XRD i
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Bl 5 4 900°CiE kT (AT %, o, Ti R0 Al
4 AT K RIARAE, Au Bl Py [0 L2831 %, X
P Au F1 Pt fEIXH CL224H BVBiE, M XRD i

20/(°)

5 900°CIJ S ¥ XRD
Fig.5 XRD spectrum after annealing at 900°C

TATB AT LLE L, A Au B P IS4 AusPt K.

U, FeATTnr LUy B i 500~ 700°C 3 kB =
TRATi/AL B HKS RN, T B TiAL 804 4
FH. 900°CiE K JiF, Pr~ Au KA B BN A 1 HT 1)
PtAu 75440, JTCUEHE R Py F1 AL B8R T KA SR
A

[ I, FATTIA 2 500°C Il &k B A T J5 5 A
AlGaN N B EY B E T4, R B0
NSRBI T3 AN (A 4. Bl A IR O Tt
i, BT O, 22 800°CHY, JEHGH I TiN #H.

4 it

£ 500~ 900°C [ il FE I [ N, Au/PL/AL/
Ti-n B AIGaN BRUFZADHIPE A Re Bl KGRI
M P, S00°CIE K Re 9 1.5X107°Q * em’.
850°CIE K JiF, Re B 1.6X 107 °Q * em”. Au/Pt/
AL/Ti/n-A1GaN FEANFEE KL E KA 5 A% 0 S
[ AH 8. 500~ 700°C Y, FZAE Ti/A1 B3 OB
1 TiAl &)@ L A4; 800°C LL R KB, HUER Ti.N
F; 900°CI, Pt/Au J2 HHTE I AusPt 555711 42 )8
WA E YA, 45 35 Hr &0, 75 500°C LA 1R kit
P, BiAFE AlGaN 29 N R AMT HUR %, B
B AlGaN KIMPHIIT N S ER, B kn BB
Jz+, 3 SRR e e BEL 6 . R JRE Y T, N
JEFAM RO, A1GaN R IH BT n B4R 1R S
B, T BRI P R — 0 R

Sk

[ 1] Chen Q. Wang ] W. Gaska R. et al. IEEE Electron Device
Lett, 1998, 19: 44

[ 2] Mishra U K. Uw Y F. Keller B P, et al. IEEE Tran Microw
Theory Tech, 1998, 46: 756

[ 3] Wurfi J. Abrosimova V., Helsenbeck J, et al. Microelectronics
Reliability, 1999, 39: 1737

[ 4] LiuQ Z. Lan S 5. Solid-State Electronics, 1998, 42(5): 677

| 5] Zhang ] W. Zhang T P, Wang W, et al. Chinese Journal of
Semiconductors, 2001, 22: 737[ 5l 3, 5K, EHi, 5. 2
TR, 2001, 22: 737)

[ 6] Shur M 5. Gaska R. Bykhovski A. Solid-State Electron, 1999,
43: 1451

[ 71 Pearton S J, Zolper ] C, Shul R J. et al. ] Appl Phys, 1999,
86: 1

[ 8] Reeves G K.Solid-State Electron, 1980, 23: 487



156 o8 k¥ 23 %

Metal/n-AlGaN Ohmic Contact’
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Abstract: By the means of the transmission line model, the resistivity (Rc) of the Ohmic contact between A uw/Pt/Al/Ti multi-
layer and n-ype AlGaN (n-AlGaN) is tested. After annealing at 850°C for Smim, the Rc is reached as low as 1.6X 10 *Q *

em”. Based on the analysis of XRD measurements, it is concluded that N atoms in n-AlGaN layer diffuse out and much more N—
vacancies are formed after the annealing temperatures reached 500°C and above. It induces the heavy n-type doped layer near
the n-AlGaN surface. and thus, it leads to the decrease of Rc. With increasing of the annealing temperature, more N atoms in
n-AlGaN layer diffuse out and react with Ti atoms. Ti2N at the interface between Au/Pt/Al/Ti and n-A1GaN is formed after

annealing at 800°C, resulting in the Rc further decreases.
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