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Fabrication and Electrical Properties of GaN MIS Structures using
Aluminum Oxide Thin Film
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Abstract

Aluminum oxide films were deposited on n-type GaN substrates by RF magnetron sputtering
technique for MIS devices applications using optimized conditions. Well-behaved C -V characteristics
were obtained measured in MIS capacitors structures. The calculated interface trap density measured at
300 °C was about 9x10" /er €V in the upper bandgap. The gate leakage current densities of the MIS
structures were about 10° A/er and about 10 A/cr measured at room temperature and at 300 °C for
a + 1 MV/em, respectively. These results indicate that the interface property of this structure is
enough quality to MIS devices applications.
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Fig. 2. Cross sectional view of a GaN MIS
capacitor and manufactured device

specimen heater.



stglod, $3-A<t 54 syl Asto] F2E
LCR £47]9] HP4284AE AM&3F%ich Eg Hrt
A3 AW EA9 A& 95t AlEE 7FA(~
300 O)& = e 7175 AA A st AHESHA
i, 718 20 GaN MIS AAIE e g Ee} =]zt
d AE 7t ZAE JERNAT. MIS capacitor
Aol WAL 405x107 ar olth

i f o

N

3. 83 ¢ n3
a3y 32 Al/AESF
o 7BeLo] e FAMFIUE EA JFHE B
¢l Aolth RF Power: 25 W& TLAA7| 3, 7]
2
E

v E/GaN MIS AHAH

wlﬂ lT‘)é{Tra glstAct. 1A
NBEE7t g AFE FAAR
&4% g & YAt ﬂ@i}ﬂ
715&%&5 Aeog olF AFPL
25, 30, 35 W2 W3A A

1% 4= RF Powerdl W& Al/’}}i}" —r‘jha‘
/GaN MIS AFAIE ] FAHARFUE EA FH&
Bt AHAHE HEdA AZEHUSLH RF
power ®3to] oia] EF 1 MV/eme A7FA A o
HHE 2 FAAF F¥& AL doY RF
power’t 785 E FAARI UGS B

AT

=
AAF

ml
- 1
ro O
o
L.:d
:L

P

E 1x10°f i
s .-"/ : y:
700°c

- S S
% 700°c N !
c -7

8 1x10

€

21x10™

=

(3}

Electric field [MV/cm]

a8 3. 7E2=d wWE A/ASEF
MIS AAIEI9] A F
The leakage current density characteristic
curves of the Al/aluminium oxide/GaN
MIS capacitors characterized by substrate
temperature.

] &/GaN
dx 54 4.

Fig. 3.

331

A7) AR 888 = A, A21A A4S, 20083 49

1x10” _
K Lo
E . 35W
$ w0} g
g i
[72]
€ 1x10 -
(a]
t -10)
§1X10
3
-11
10 3 3
Electric field [MV/cm]
a8 4. RF Powerol ©& Al/"Pfi}%_}E“]%/GaN

MIS AHAEH Y FAH
The leakage current den51ty characteristic .

r‘_r__] T E/d 1 k]

Fig. 4.
curves of the Al/aluminium oxide/GaN
MIS capacitors characterized by RF
Power.

ol w34 RF vlIUEE 23EH Al2gS
o] &3t AlAFSIEFuH/n-GaN MIS 7A€
& Azsted HAstE 20 VHXE AL,
RF Power 25 W& o]% 238 233t}

a9 5% AVAEE R E/n-GaN MIS 7 3 A]
Ele &ZF-[Ag EA ZTHE HQ Aolt). B3
AW 545 &Ast7] et 204 BHrig 2
F(FA)e 71Hex 300 CollA B7he 2 (A
A)E FHIFeR FE i 922 20 mV/s

Er2 A3 19dlA B, 300 TolA
SA AHe] A sl 2" A 2] Fo] FIH3
A Vel A7 FHY HOR o] FEE

lo

a4e FA% + Ak ol AW 27} 2o
B5E AW 2A £ 2wy g 2@ 2

3 Jd "sEo] doAUXNE AA Hol EFY ¥
o2 Z wxue WA Yehd A2 ddEng, =
g, AlolE AAZF -1 MV/emQd A$E B, A2
ZA M A AW 249 FHan FH9 A
A da2n F9 Alolel M ke Agel oig
AR E99 SHAZe] wl§ dojA 7237 H3tE
of A wAYA Rt Ax EFY o] HE
A B @A E(hole)o] A HANE AW E
(interface trap)oll EF 23 Wz 4oz %3
deep depletion elol WEA ol wbd el
wgatx] Kt dgo]l HASA HE Aol o



J. of KIEEME(in Korean), Vol. 21, No. 4, April 2008.

Capacitance [ pF ]

0.5

-0.5 0.0
Electric field [ MV/cm ]
a3 5. A/AEEFHE/GaN MIS ASAIE 9] 1

MHz %0 54 34,
Fig. 5. 1 MHz C-V characteristic curves of the
Al/aluminum oxide/GaN MIS capacitors.
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