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ABSTRACT

The effect of Si;N, addition on the microstructure and PTCR characteristics of BaTi(}; was studied. When
0.1mol% Shy0;-doped BaTiOy codoped with Si:N, (0.1, 0.25, 0.5, 0.75, and 1wt%, respectively) were sintered,
their microstructures were changed by the amount of the liquid phase as a result of eutectic reaction at 1260T.
By these microstructural changes, the specific resistivity ratio{pmn./pms) Wwith SizNy content variation of 0.1 mol%
ShyOx-deped BaTi0s; ceramics sintered at 1300°C for 1 hour varied between 3,703 10%(0.1 wt% SizN,) to 1,163 108
(Lwt% Si;NJ).

o AzEA =) GEHE Aom A Ao,

o] ¥ted BaTiDs Alzbesg) 423dee 23S 23

1. M =

el BaTil, A=l=l2e)] La, Sb, Nb, ¥ 54 wl=
Ast HAAE vl AdArlsle] Azs 94 BaTio
Azhe] 2= 1207 #2249 Curie temperatured] 4], A=
T-37F Avr(tetragonal)ell A kA (cubic) 22 #He)s}
7] el o] Aelel] 7lelsle], M| Aghe LAl
wEl A AEm Al Spositive temperature coeffinient) =
el 7o) & oe)x] Qul® )¢} 7-.& wlE A3 Ba-
TiO: Aepelze] 542 I vHTae 24 esz
B o slATEE 2R, 24087, B 5

A1517) el £F BFaAe) o) gulela]m g,
aelw AT 2 Ad ey, 2debgeld sk
e DEAS WA Fag 25T Ay o
AL AAEe] 9z BaTiOs Aebe e A48

[=>

o
£

(=]
bdsfshe 48 % B ohle £AEES Ak
7l Ao gelx gepor, glybae 2 whea BaTiOy

Aetel ] 4] dake] whAls 2314]7]7] ]84
ofei7tR] AT FmEA, B4 Ti0, Si0s AL
Fo] At Ee) gty EE 2% o] Arlsle] AgE

-1089-



AE -

glopornis i) sy 3k elalatEe] A3 el
o= SN, 2 418§ Yamamoto'®4} BNS A8k Kato,
#2448 T8 AT o ooz A9 BejAa] b=
A e]ct

A7ERA 4HEEo] gl o] &H o]l A, Aol
EaF 7ol A ElegAls] Wl vlEE AT,

2,

gae AREZA 2EA S4UThe e o4 o
Sel s wAskETe) AldlE daatee] 2o}
A glrkn s 4] ol dEe] ohdsh A7
aeh} wEA BaTiO, Astmie 34 F& 44 ¥
A7 26l 3 BAe] WA washs Aol
Poid Ymom, w Aol GBS s} e} AFE}

BHE Apeloll gl AHg-o] glrlE Abe] b A Tk
wpeba] W|akskEA Arhg o] 42 wkmAl BaTiOg A
ape] el ALBHEA) AzbAlebe w2 o3 Bake
AoR o,

b a1 wheb o] BaTiQy A2j=lze] 4atE
b Al wlakEE Asbalel SeN.E bk
moto HWE G4 Auoa] FEEAANE Fd
I wbgel W2 27 EEE ALY, BY 2
Wstel A~ Addate] FhAlE 1300C o)A 248 2]

—
L=

el A AR Eﬂ%‘??}?&!i B 2 0] LR
Haldes dgse] uxl g Atk

alepa] H- Oﬂ:r'-‘bﬂ/ﬂﬁ Shy0s% 0.1mol% 7 7}3k Ba-
TiOs Aab=lAe] SiNS £80.1, 0.25, 0.5, 0.75, 1 wi%)
Prhahe] oJedria) A EEe N 2T F SN, "7}
R e Wste] BT wlATE Wik 271
ZAAE w4 B A D w A G vl
zabake] o) ol eked wasknA sheir,

2. HEYH

2.1, A|JHHIZE

298 24 BaTiO«Fuji Titanium Ind. Co.), SheOs
(Aldrich Chemical Co.) B Si;M,(Hermann C. Starck}&
AHEle] BaTiOkell Wl=A18 s =4 Sh,OE 01
mol%., AdzA R uasEE FHrd SENGE 2
0.1, 0.25, 0.5, 0.75, Lwt% & 7}sle] )25 polyethylene
battles!] zirconia hall, BtOHT} &1 o 1647}
ball millellA] E28 & &Eg% 48 22 21=m34]
t) o]gA <lefzl g8 el 15wihe] PVAE 37t
&}l 100 mesh® F8] 34t . 633 MPa2] giye=2 4
#ale] ZAe] 12mmel P#Y AHE Azsdrt o]
A& 5 A 3-E 1240, 1260, 1280, 1300, 1320, 1340, 1360,

-1090-

. <
¥

S - o]t

1380°%C ol A4 #h7h 127k ot dl7)sgel A sk
2AF Algie #H7)EH B4 HAS 45 2449
A2Aels A He] k= fule] ohmic contacts: A
21717] 2184 Ag-In-Ga] F=<l ohmic pasie(Demet-
ron G1900781)E
tingsle] z2AF] F

27 fmm 7|2 silk screen prin-
1 $le] Ag pasteq] cover paste
(Demetron 61900234)3 @4 sitk screen printing3}ed
560T of 4] EH e sk4ich

22 Hz|1H 54
37)H B4 F PTCR 542 2002p0™E ARg-5he
255} 2347 E A4 FFEE AeFHA B sys-
tem®Pg ghEo] £EE AT AT 5T Y
LA71eA 400T 717 ZARstgch A datas 27
#1814 digital multimeter(Fluke 8502A)el U= e] 9]
= IEEE 488 boards} IBM PCe] IEEE 488 bus® <
Faled E Od%olm g}k computer programZ AH§-
ge] 72 datarh loppy diskel £°]2x=5 A2}
Hl?ﬂﬁo-%i =4, A v AIHEEC oA wlAE) B
WA R (F ] w2 E/EH A aHEhE Estelch

2.3. glAlz=E wE

7F Agel v AR 2L §5e] AldE Adie
mountingdt = S1IC ww)A]{ # 400, 600, 800, 1000, 1200}
B galdeg A ololgt I cle]eli= paste(3, 9, 6,
3w lum)EN H}F dupsln ek Assled A
a)alglth o] R A edvlEl A P& water bathS 88k
95T 7= 7}a8 8§5% HPOsol 1547t eichingdd ¥
Serdn|Ag AEEe B ATEE EEstaldh 2y
27 AEe] Ak 22)7) | Aeba gEtAn| Ao R
st ¢ gls Afels ad AEs 1"]'2‘]3}34”]7"
(SEM)E Ab-g-sted gaslglel. oAk Z7]e =t

=7

HHLL-‘]

wc}.

(liner intercepl method)Z o] &-5led

3. Hz W 2

741{]—5- 12407 &l 4 A48 Al2E SN 3
gl A& el 10° Oem
= AdelAE =elA
ol Fig 18] wlATE bl
HelA) e nhs ge] SN, Azl #AGe] 25 ¥
25 23 HeE vleEhla gdew ga Z7s 1am
o]&}2] submucron®.24] s} Fe] 33A 27| A
Aol @9 Halwk qlx Age] mAe] FrisinE

o] =5

A3

a3



YhE Al BaTiOs Mzbelse] o]l 32 2 PTCR E4s0 A& SN, A7rag

Fig. 1. Scanning electron micrographs of as-sintered surface of the 0.1 mol% She0s-doped BaTi0s ceramics sintered
at 12407 for 1 hour according to the change of the SisN. content.
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Fig. 2. Resistivity-temperature curves of the 0.1 mol% Shy(Os-doped BaTiO; ceramics sintered at different sintering

temperature as a function of Si;N; content.
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Fig. 3, Optu:al mlcrographs of polished surface and Scannmg electron micrographs of the 0.1 mol% Sh.(s-doped
BaTi(; ceramics sintered at 1260 for 1 hour according to the change of the SiN; content.
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Fig. 6. Specific resstivity ratio of the 0.1 mol% ShyOs-
doped BaTiD; ceramics sintered at 1300C for
1 hour as a function of SiaN; content.
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