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Abstract

Ultra-power-saving SBR has been fabricated by using vanadium and molybdenum with low work

function. Because reverse leakage current is increased in inverse proportion to work function, we
implanted argon ion on the n-Si layer for decreasing leakage current. The dose and acceleration
energy of the argon implantation in the silicon was 1x10™ ion/cr, 40 keV, respectively. The forward
voltages drop of fabricated V-SBR and Mo-SBR were 0.25 V and 0.39 V at the same forward
current density of 60 A/ci. As a result, it was found that the reverse leakage current of the
fabricated V-SBR was reduced over 20 #A by the argon implantation in comparison with the no
implanted V-SBR. Also, owing to argon implantation, the inferiority of characteristic of the SBR
was not detected.
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Fig. 1. The cross sectional view of SBR.

(338

vebdch, A3 (47t 44 43, 4690 vhAE(V) TJr
E2]Bul(Mo)& F‘P‘@i%#i ARS8t guard ring®3
e X : 74 ¥z} 65 ¢ 19 v)&2 Ak

B 1. V-SBR ¥ Mo-SBRe] A dlole}
Table 1. Design data of V-SBR and Mo-SBR.
Chip | Anode { Guard ring| Dicing Contact
size area width lane | metal edge
(mm) ) (pm) (gm) (fem)
0.3x0.3| 16,900 20 30 30
S A sl AL vl AFALE A
217171 %6?04 lE'LL(As £E o]g3le] x|
0003 @-cndl N° 32 FAslsict o= dd3L vlA

o] (.35 Sz-cm"]_n_ | FA (tvg)”} 3.0 ¢mal o=
g2z v|x|glo] 05 Q-com tveZ} 40 xmel T £
7o oe a3 YAshck ad 25 ¥ AglA
AZ% V-SBR (vanadium-SBR) Mo-SBR
(molybdenum-SBR)®] A2FAEE Jepic) ot
FE AGE Folu FAAFE 2ol7] 93l o]2Fd
71 o1gste] 2% 29 Zol guard ringg FA3A
th Guard ring 9% A& 4T °]—Q—’_F°J A= BE3
(11B)E A3l en. vhelFqlake 1.0x10™ ions/er

wul
=

J.0.

o=

nitral oxide

oxide

N-type epitaxial layer

N-type epitaxial layer

N*-type substrate wafer N*-type substrate wafer

(b)

schottky junction area

(@)

L J

N-type epitaxial layer

N-type epitaxial layer

N*-type substrate wafer N*-type substrate wafer

() (d)
a2l 2. V-SBR ¥ Mo-SBRY Az A (a) 7] At
39t ¥4, (b) Guard ring °|&F4, (©
Guard ring 24}, (d) 2% 5%
The fabrication process of V-SBR and
Mo-SBR (a) initial oxidation, (b) Guard ring
ion implantation, (¢) Guard ring diffusion,
and (d) metal deposition.

Fig. 2.



20024 4R EFTIEEH

a8z SRl 50 keVE slgth o] 23] X
drive-in& 1050 Coll4] 200 & E<F AAs}e] Rs=870
+50 QA7 Xj=1440.1 xmal P' 99& sk
FEAFEE T2 sPlell @A ol2E o] 2F9e
st o] A9 B2 AL AejEne] aE
71 A A A2E BEAS uAAR ubge] Frtk o)
E 58 2 gQuisl 74 AFE Ao, w3k IS
o] AlE 402 g AL wWHE” o=y
0] 259)2 71Ul 40 keVR 1x10" /erim} 5x10%
for®] @FsiEFe @ AAFgth ofu ofEsT o]
FAF 9] (Rp)et FARHY 5 X (JRp)= H
0044 pm, 0022 gm vk £EF) AHIE o|F= F
w0 o]eH] Z3l7] (jon-beam evaporator)E AR
st} whigal EelHdlS 01 ~ 03 um FAZ 5%

i

st el e AFE F4E wBH) g4 X

EHR|2E (photoresist) & AHEdle] Fg HI3I|T
AoHFAE 625 pmolA 170 pmAEY FAZR <k
450 pmE grindingstiel. axke] 232 USC (ultra
small coaxial)9] 7|EFHS W=7 Au wirex 20/4%
AHgsiglct. SBRE & 54 9 e SA9 &
A2 AAt =A% HP 41458 parameter analyzer
E AHgslia, wAY 99eie Tektronix 370A
curve tracer® ZAs}l9ich

I

ZE L

a3 32 dgddze] u|A3te] 035 Q-cmolZ ¢l
A (tg)7} 30 pm HolHE ARE3le} 01 pme] F
AR wpET Eeludls Saste] AE% V-SBR ¢

600

550 —e— V-SBR
500 [ | —o— Mo-SBR
aso [
400 [
“E 350 [
i 300 [
e 250 |
200 |
150 [
100 [
50 [
0 >

03 0.‘4

Ve [V]

a2l 3. V-SBRe} Mo-SBR2| Jr-Vr
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