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Fig. 1. Barrier model of the grain
boundary in semiconductor
ceramics
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Fig, 2. Current-voltage curves of the
samples oxidized under various
' conditions
¢800C for th.
% 1000°C for ih.

0900C for 1h.
A1200°C for th.

EANBERL A XENBRZEEN, TUR I KOBRELEIEN 280K E

Rit., IRHWHERELXRS pn

LR IER L R R AR R,

I=Ale-¢[xr(ebv/xr_ 1) (1)
AP ¢ A LEE b ISMNEEE I XK NS RE.

EAQ DL L SF

I=A1(e'1v"1) (2)

MNFZRAEEFEANSE2K—IX, H/MnBEMmEE — H, TXELE
%, BEREEGNAEL), ATREXNESRE", HERABNETFHRIIR. BF
BRZE R I XKOHL, LEEARIK LREENAR A, B0 K -5
H—NEE, 7ERC2)ER EFRXMERTRREE SN
I=A,[ek2""TemRD 1] (3
R Vo WX ERJBER, RGBT XAMEME, RIJIT X FRHER,

2. AEHEXRK

B CDRRRER, RIGRTE, TREERERER,
Xu= 2 @-vyr @

Ay No Al EBRRE, ¢ huFRR,

NFE1OELRE, SBEARN.

1/C=1/Ci+1/Cii +1/Cii1 = Xa1/QE + Xa111/Q3 + X41,/Qe’ ' (5)
K, G, Cun f1 € 5B 02 ERAK A %Efﬁﬁﬁmﬁiﬁﬁ@%ﬂ]ﬁ%ﬁﬁ: Cufne
AP AaZERERAABER, 0 hERERET.
ZERBEEEIXANIRX FARRSER, WE:

Xas = \/- (- bV )



43 WERE BRREARRGRL L2090 325

’ de—\/—((b+BV)‘lz D

Heh, b HIX HESREES; BIHIR FBRESEEE.
FHCEORMTHIRRACEHIRE:

1 1 [2e 10 26 H2 Xan
7 alan ] gl |5
WHNEE V =0 K,
‘ 1 _ Z (28, V", X
G, Qe (qN,,"’) Qe (®
.1 _ 1 1 (28 2 172 1j2 _ ogl )2
e d qND) [(&—bV) 24 (6 +BV) /2 — 20412 (9

R(2), (3), (NVMBANMRRAMXAR, BEBRES Eafa&bfulw‘ﬁﬂ@a%
BEEEME&R ENSEAEMNER FNBREES IR LSRR, RC2). (3),
COIMBENEERRERT .

B 5 g

SRRAERRBHBE RN SITIO; H f, 4452210 SITiO; #5111 1420C4 h 7 %= 5
s, RERAERR, FEFHRESEY, BRICFRNEMREERTE KERRA
ft, EaRERALeg PREFSL, KILEESH(1) 800CLh, (2) 900°C1hy
(3) 1000<C1 h; (4) 1200C1h,

A2, 3RxXMFERERSOR TR REGN R —REREI-VEN)
MEF—BEFEC—V B, ME 2 BT HENEL, REEKRC2))H H RE
V5 V=V, mR10).

I=A[ef1¢V-"0 - 1] (10
HHREVBMERT 5XFMREREY &SRBV, h—FE0. IHHEIERISE R 0T

Mi#k1. A,=1.593x10"% K,;=0.770, V, =0.83, i##*: 1.40x10°°

1= 1.593 % lo—a[eo.no(v—o.as)_ 1]
MH#&k2: A,=1.420x10"% K,,=0.742, V,,=2.05, i£2, 3.49x10°°

I= 1.420 % lo-a(eo.uz(v-z.ou) - 1]
M4 3: A,,=1.418x10"% K,3=0.686, V, =2.34, %3 2.60x107*

I= 1.418 % lo-a[eo.uo(v—z.u)_ 1]
mhk 4, A,=8.923x107% K,,=0.201, V, =20.08, iR, 5.34x10"*

I = 8.923 x 10-4[60.201(V-20.03) — 1]

B 2 g+ 7 SR I HIERIN SR 5L G R ET.

RAR, Vo RATIHNNABREESBIRE S, Schottky 1285 i /EFAA 2 BHIXK,
5o, Vo WRBTHEGENERELUREHEE, AUEELRE, MHF8E, 4% 2
ERE, VX,

*) BRI SR 5 E— M AN EN T A,




326 ENH R YR 3%

R8RSR RE—
b, T8 RF LA E R O S
PomEd, B, BY/oK1, bV/d«K1,

b
LN

1/C( x 10°F-1)

i
1

L
o &
\\\

§2

0 2 4 6 8 10 12 14 18
Voltage (v)

A3 BAMRGEAMHELNBEE
M E &

Fig, 3, Capacitance-voltage curves
of the samples oxidized
under various conditions
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Fig, 5, Current-voltage and capacitance-

voltage curves of the sample
oxidized at 900°C for 1 h
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Fig, 4, Current-voltage and capacitance-voltage
curves of the sample(the grain boundary
barrier of the sample was formed by
“diffusion of oxides)
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Fig, ¢, Current-voltage and capa-
citance-voltage curves of
the sample oxidized at
1000C for 1 h
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Investigation on the Grain Boundary Barrier of
GBBL Capacitors

Zhong Jipin, Wang Hong and Yin Zhiwen
(Shanghai Institute of Ceramics, Academia Sinica)

Abstract

With the sandwiched Schottky barriers as the grain boundary barriers, the
current-voltage relations and the capacitance-voltage relations of the grain boundary
barrier layer capacitors (GBBL) have theoretically been analyzed and deducted. By
means of those relations, the experimental data have been used for a computerized
imitation. The reasonableness of the barrier model was confirmed by comparing the
experimental results and the computerized results. It is revealed that the grain boun-

dary Dbarrier plays a quite important role on the electrical properties of GBBL
capacitors.

Keywords; Semiconductor ceramics; Electronic ceramics; Ceramics capacitor; Grain boun-
dary barrier



