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Fig. 1. Typical structure of Ni/Ga,03 Schottky diodes.
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Fig. 2. Comparison of (-Ga,Oj Schottky diode performance with and without n* epitaxial layer (thickness 5 nm, concentration
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2.6 x 10'® cm ?): (a) Forward characteristic curve; (b) reverse characteristic curve.
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Parameters calculated according to hot electron emission theory.
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Fig. 3. Considering the tunnel effect, influence of n* layer thickness on forward characteristic with concentration 2.6 x 10'® cm 3:

(a) Forward IV curve; (b) relationship between current density and the thickness at 0.8 V forward bias; (c) relationship between

R,, and the thickness; (d) relationship of effective barrier height and ideal factor to the thickness.
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Fig. 4. Considering the tunnel effect, the influence of n* layer concentration on the forward characteristic with 5 nm thickness:

(a) Forward I-V curves; (b) relationship between current density and the concentration at 0.8 V forward bias; (c) relationship

between R, and the concentration; (d) relationship of effective barrier height and ideal factor to the concentration.

B T i T AR RO 3 LR
nHHNIE JZ AR T e, R F BELR T S e, VR RE A
AR, e IR H AR AR A SRR 55, P B B
R L RO AN B B SN S B i — 0 BTt
FR B PR ELASONE . AR SR LA B IR 2 R0 ) 1 R S
IERYSEN

4 7 w
B AT, - 5 A i P TR
FAM S, WAL T VGET SRS
D REEZ A, e IR, B8 i
5 M S0 X542 7 LS
SR A2 RO RN T, A3 T
GRS AR, A BRI, LU TR
n M, SN T 1, 0T Bl b .
XEF BRI AR, AT (3) K2
%[12]:

qé

A =
14 4t &g

(3)

K, Ap HEGIT REN A 2SR, Y
HERAE, es MR B TEA IMEZ IR,
0.8 V IE [l FEET, Ghia g i i KIE 2R 3.71 x
10* V /em, S5 EAEAHR. HERTE A 4 0.023 eV,
PRFEL N 1.12 V.

Bk 250N Ko B 22 S RIS ). S SO H 3t T
HMIE T % 2F FL R I 2 e (] 2 FER 1), RIS 2E
BN S AT AT FINE 2 1 FL I 2% R R 54%; Xz
g2 FBE AR T LAF (4) sRFEoR:

q

Ap = FExny 4

14 16mesxm + LT )
—q

m — 5 5

Im =\ 162, B, (5)

K, B, AR RKHEY), Mz, 25 KH %
M7 8. TR TS Ap g 0.046 eV, #5475 i
1.10 eV 24y, P MHZEIFA I, M358 B o
SR, AR R R AN R T LR, (R A R,
FLITE A R F 2k B TR S E R3S i
BHMEZE, 78 0.8 VR T, Shm H g i
KAEZ R 3.52x10° V /em, 545 EAEAHF. A% &

037301-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 71, No. 3 (2022)

037301

BEZERS0NE, [FIRERIA (3) =X AT Ap 4 0.071 eV,
A2 L JCAME RS T A 2RIl e 2. VRS
HH G HE— B MEAIMEZEN T, B
RN S A AR 2, AT DA r S AL Ry R
HZMIE LT, $ 4w A2 BE E 2 AN Re B
(4) 5, PR R A 23 5 B R JE P i
T4 2 SR R A B 240 n B2 T
BEAMS R, W, R E R

|Emax| = E%[nla + no(W — a)], (6)

Hrf o )ZEE, WRFERZIEEE, n i
JEHREE, ny B RIRSME R EE, e, Ft b K
YA HLH R AR SO AME R AR IR R T Ty 2.0
1016 cm 3, M E B WE R 2.6 x 1018 cm 3,
iR 37 B ] AR AL Ry

|£max| = ggnla- (7)

S

XERL A SRR T LAAT (8) :Fs:

A61= 21/ 5 (8)

MIERESN 5 nm B, T TS BT S 0
RHELIZT A 3.52 x 10° V /em, B4 )1 %2 FARE
4 0.058 eV.

TXT 7 AR B 25 800 B S 22 BT, [RIRE T AR
Pt KA AL 0.124 eV, 13
A2y 0.967 eV. iR A AT 10° V/em,
PR 2 L A AR A B ) T AR S L IR R T AR R
AR TG [ 3 K 03

AP IE R B ORI, AR R (8) AT LUE
PR /n )N, DT S0 I K. [
FEHh, YAME S RER R, # 4w BRI /a I8/,

A ALl LUE Y, nt S AMEJZ K T
PR IR T, AR B B T | R
K LB A B 27 580 ) 22 5 T . e, 454807 e
TG R4 N RIS L, SMEZE R
JE IR 2ol A2 S I R B, (H T BRI A
JUEE I SRR A MR AR TS W, XA
AIREARAE ] i fl 1 28R4, B, nt 2 230
L FE KR RE b TR S r B SR TR, 2T
PN F BT R R A K, T
2 A 0] P, 37 50 R P T BB 2 P A 1
A LU (5 5 2R I K T R SRR, X322 1y
PR RO T RRZFAEH.

5 % %

ARSCAFFE T o B AMIE J2 5 SR AL B 1 R
THE R R . SRR, SME— R Ak
FER n AVEALBRE S, YEREARAS T8 S iR —
WA B MR LS. oG] e i % B B Uy B
KA R JLA %, FHl RS 1 mQ-cm? DIF,
FOM {Hi5#] 100 MW /em? LA | BHiE20 b 2 1
PERE R EE T B T ot e B ANIE 2 X 1
FALfh AR PV T AME S 2R 5%
T3 HME A B FIRR ZE 800 B 255 5, Horh g 2
BN S Fe A M A E R v B A R, A A
B /n i)y 2AE 2 R I ORI, e 5 i
BEAE ol e UK R R TR
RSP b, IR EERG R T HL A B, AT AR
TR KT FOM fA.
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Barrier-tunable gallium oxide Schottky diode”
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1) (Department of Electronic Information and Electrical Engineering, Hefei Normal University, Hefei 230601, China)
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Abstract

Gallium oxide is a new generation of wide band gap materials, and its device has excellent performance.
The barrier control of Ga,O; Schottky diode by nt high concentration epitaxial thin layer is studied. The
results show that the performance of Schottky diode has greatly improved after epitaxy of n-type gallium oxide.
The vertical current density is 496.88A-cm 2, the reverse breakdown voltage is 182.30 V, and the calculated R,
is 0.27 mQ-cm? when the epitaxial concentration is 2.6 x 10 c¢cm™® and the thickness is 5 nm. Further studies
indicate that the current density increases with the increase of the layer thickness and the concentration.
Theoretical analysis shows that the barrier is controlled by mirror force, series resistance and tunnel effect. Of
them, the tunnel effect has the greatest influence, which makes the barrier height decrease with the layer
concentration as /n and the thickness as /a. As a result, the hot emission current and the tunnel current

increase simultaneously, which improves the performance of Ga,O3 Schottky diode.

Keywords: gallium oxide, schottky diode, effective barrier, tunnel current
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