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BlEAFEBERO LD IERIL 2, 9, ¥F3Iv 7
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Table 1 Composition of alumina ceramics (wt%)

BUNSEKI KAGAKU

AlQOg S]OQ MgO 03003
92.0 5.2 2.0 0.8

Table 2 ICP-AES analytical conditions

Operation conditions

R.F Power 1.4 kW
Carrier gas 0.5 1/min
Plasma gas 0.9 1/min
Coolant gas 16 I/min
Observation height 15 mm

Slit : 10,10

Signal measurement 5 times
Integration 5s
Analytical lines/nm
Al 396.155 Mg 279.55
Si 251.61 Ca 396.89
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U, Ihz, 110mm AIZEEE Uk, WEcy v o
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1 75% AlyO3-16% Si0y-4% MgO-4% CaO TH - 12
ZEMD, BUBDIIREODON S AMEOBMHIE 0, 5
WTtET Iy 7 ADBEPER >12bDEEZHNS.

—7, 200°C DFE, WINORKETSH 1.5 BREET
DOEHE D2, 20 BETHDLTLITEINAR S
HEETH-1:. HMBEBE (14+5) ORM4TIE 2.0 B
DAIET 0.05 mg/em? DEH USRS 5F, #DMHEMK
& 41% AlyO;-38% SiO,-13% MgO-9% CaO T &
D, ¥7Iv 7 ARBORRIZH BT 5 ZAMDHHEH
U, PBDOtIIv 7 ADBHIZEEAERI > Rh -
tz. '

RiZ, 2974 XBR LU T 2y 7 2KBK
ZHERALT, AROEREIT-> 2R % Fig. 2 ITR
¥ EIOMIREN 230°C DBE, WMEREE (1+2),
(1+3), (1+4), T, BECIICEHE EML TH
D, ZOMBED 1| KHE £ T& 45% ALO;-29%
Si0y-16% MgO-10% CaO L FIF—FETH 7125, 1.5
RT3 ALO3 60% & Al,O; DHERMSEL 85 &8
Ghotc. WMBEE (1+5) OBEE, 0.5 BE~1.5
R O CIEHED 0.4 mg/cm? & —E 122 A EASR
HNTH, 1.5 Kk sIBHESEINU . BHUE
ARy DMK E 15 R E T X 40% ALO;-30%

Fig. 1 Dissolved. amounts o.f non.—metallized alumi- Si0y-15% MgO-10% CaO T IEF—EThH o725, 1.5
na ceramics in sulfuric acid BERILLBE D ALO; DHESEL Kol Ll b, A
Suifuric acid concentration 1:1+2,2: 1+ = N N v L ) = 2 .
3, 3:1+4, 4: 1+5; Temperature: @ 230°C, 74 XEFPL\'{E;‘éL’t‘jJ ?me){éﬁ*b g, 273y
® 200°C JAEDLDDEHMPET UL BDEEZELZSNS. E-
® 2 ® ®
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Fig. 2 Dissolved amounts of alumina ceramics with glassy phase formed by W

metallization

Sulfuric acid concentration

1:1+2, 2:1+3 3:1+4, 4:1+5;

Temperature : @ 230°C, @ 200°C, @ 180°C
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Fig. 3 Surfaces of non-metallized alumina ceramics after treatment

with sulfuric acid
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THARFTDDID, *954 ABPRBELIZN T AHE
BERTERL, €73y 7 ABRERLIECHTH
BRIEHEBIELI 128, $8bEH T AHO S ORRE
myfgFbhit-bDEEX LIS, HBRRE (1+3) T
WP NVIFHBERULRT Lo 2ds, TREFRINSIR
Gitzen?DRERE—HUTHBOBEO I LB LBKDE
B, MEFTTTLVITRREERERIEERT RO LBES
nTuna, :

Fiz, SMEE% 180°C & LIBE, WTFNOR™E
MECTHEHRE I 05KMTH 0.25mg/cm® IZHE
L, #hlB3F—E#ERT &L 5, 180°C TRT
DH T AEHOBBEE N LTS,

#2T, LROSBLEET- 1BEORBREEL
EBEU. 2954 XMERLENETI VI RE,
HMME (1+5) & U, 230°C R 200°C TRELU 1
BEOLT Iy ARMEE Fig. 3IKRY. Ch&0s
RRIBEE A 230°C OBE, STHEEHA 20 RlZ2EBA 5
&, TVITHOESY v— T2k, TIvITOBER
DBEATVWBIEBSNLE,. —F, SRBREEN 200°C
OB 20 BT, TVITRAVSHABICZZIDH
TTIVITHREOHLDIIELL, TNVNITOBRIE
ERNIESDL B, BRRIC, 2574 XWEIE<BEL
eIy AREOELABRELRERE Fig. 4 i
RY. A<RABEAINBAI 54 ABPBRELIANT
AHETHY, FRREN 230°C DBE, 1.5 KHTHI
AMRELIBRL, 4554 Bz MEOREME
TNIFTHRPBREING. X, 2.0 BETREICBRERH.
EAHELT IV ADVBRUBDTVBE I ENI LS. —
5, SREEN 20°C OBE, FMRERE 1.0 RHTH
80%, 1.5 B TRLICA 7 AENSBRLTVS. L
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Fig. 4 Surfaces of glassy phase formed by W metallization after treatment with sulfuric acid
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Sample
(1+5) HySO,, 10 ml

Decomposition (in a Teflon pressurized
decomposition vessel) : 200°C, 1.5 H

Preparation of the volume, 100 ml

to ICP

Fig. 5 Outline of decomposition procedure for
glassy phase with HySO,

HICIBRINTOWA LT 5. XNHRERED 180°C
T 2.0 R 282 TH 2 DEM X Fig. 4 @ 0.5 FFRE
DORED EHIZH T ZABIBMINishotz. ThHpod
BRI Fig. 1,2 KR URBHERE—HLTWa. D
LORERD S H T AHDORNBRERM I, HBRERE
200°C, MEREEEE (1+5), MR 1.5 RS RE &
Ez5Hh5. Fig. 5 ICZONRBEO7u—F v — b %
~Y.

32 HMRBRERUHEHHEONZE

ICP-AES IZ &5 Al, Si, Mg, Ca OFHICHNT,
FEBEICRITITHRBOKE L 2 65 ORBOHEAT
BIZOVWTRE L.

L IHRBABRMOEEBIZ >N, KAETROREEE
LB LBRRT, ZhiZ (1+5) OFEEH 10 vol%
WS EDICMU LB = EB L, EAMERTOR
HBEZHEL . Al OHEORIMERL%E Fig. 6
KART. Ch&Y, MBERICEY Al OFLMRE LK
10% KR U7z, X, Si, Mg, Ca bEETH -T2, &
NIBREERINC & O IBROKES LR U, K5 IZIESE
TUlzlzbEEZ OIS,

wic, HeornRicksHEOTHZRAETHEHN
T, Al 10 ppm, Si 10 ppm, Mg 3 ppm, Ca 3 ppm %2 &
CEWAEFEBL, ThICEhEN 1~20 ppm ORI TR
B e TRML 1258 ORNBREDOELZR/EL
fz. Fig. 71 Si ISINEIC &5 Al, Mg, Ca OFNRE
OEALZRT. ZOFEE Si % 10ppm IRINT 5 2 &I
£V ALK 10% FAERENSHEML, Mg & Ca DF
HHRE DK 10% K T35 LT o1, NETT
FKOBEIIZ Al % 10 ppm MU 2HEITIE Si & Mg
DRNEENSH 5% KT L. LI UL Mg & Ca 134th
TROFENREIHBEE X 2 lp > 1.
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Fig. 6 Matrix effect by sulfuric acid on Al
calibration curve )
Matrix A : none added B: 1.7% HySO,

1.2
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Fig. 7 Effect of Si concentrations on Al, Mg, Ca
emission intensities

A:Al10pugml™'; B: Mg i0ugml™'; C: Ca 10
pugml ™'

Z0EHIT, v N v 7 ABRT AHEREICE-
TETREOAEREREBRICB I 2 RIGRENSHELZ T
fz. 22 TdHH» U®H Al 500 ug/ml, Si 500 ug/ml,
Mg 50 pg/ml, Ca 50 ug/ml (ZFB L 72 KBE» 5, 1,
2,3ml ZEEL, 50ml DA AT FTAIIKEL, T
(145) OWREE 10vol% RIRIIL, MK TERARITTHEL
IR A IR E Uz, C OEHERE B O TRERZE
KU, STROBEHELZE LS LREABBR+ D
BT BEEES L. COREE% Table 3 IK/RT.
WFTNDORIZDONT HERIEISH U £0.2 ppm BEAIC
NE B ESHONT. o TEREARZ T HERIC
W b))y 7 ARMIEULBERZHEVWTONT 52 &
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Table 3 Analytical results for synthetic solutions (ug/ml)
Al Si Mg Ca
No. —— — e
Added Found Added Found Added Found Added Found
1 30 29.55 3 3.06 3 3.03 9 8.98
2 9 8.80 4 4.24 1 1.00 5 4.97
3 4 3.92 4 4.21 2 2.03 1 1.00
4 12 11.76 3 3.06 6 6.15 0.7 0.72
5 20 19.36 0.5 0.40 1.3 1.36 8 8.14

Table 4 Analytical results for glassy phase formed
at different sintering temperature

Sintering temperature

Constituent
1570°C 1550°C
Dissolution amount (mg/samﬁle (n=5)
Al,O4 1.314+0.09
Si0, 0.93%£0.02 0.76 £0.05
MgO 0.4410.02 0.35+0.05
" CaO 0.29%0.01 0.24+0.02
Total 2.96%0.1 2.49+0.1
Lt

RIT 92% Aly03-5.2% Si0,-2.0% MgO-0.8% CaO
DTNVIFT+4FIv I A%, Fig. 5 IZRUZBIEICES
WTHEMRL, < M)y 7 Z&HIFL @8l 2BV T #
OHRZSHT LIz E 25, &S E &M OERIC
UX0.1~05% OarENB s N1z,

33 EEHOPF :

23 DRBTIERUIZA Y54 X@fts v — % 51
T D 1550°C KU 1570°C THERK L 724%, Fig. 5 IKR U
FBIEICKD, X554 X@RIZBB LK T AEETE
BOWUI, ZOMR% Table 4 IZRY. A5 54 X
BRICRES SN 7 ABEBRBEN S K5I oNiE
M3 HEAPHZ5EEDNTVSEN, COEBELFLE
B THBY, BREED 20°C DETH-TH, HT
ARFEBDEVESEHET 5 2 EAFRETHD. XF
DHEVEUEES, BHEBELT1I Y Y Ty
D +£0.1mg, MARLE LT ALO,, SiO, 51 wt%,
MgO, CaO # 0.5wt% E&E<, 2% 74 X@BHhICEE
LIt ABBUOEKDFME LTHATHAHEER
%.

BE, LRdofzAWT, BerOEROT VI F+
TIVIAZBIBRAI T4 XERICBELIT T AD

THEIT>TBY, 2954 AEOEEREE DBIRIZ
BOTHKS 2ERPBLATNS.
1988 4F 10 A, 5 18 [WrhER{L¥ B Rt
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Analysis of glassy phase formed at interface of
metallized alumina for semiconductor substrate by
ICP-AES after selective dissolution. Yumi TAKEuch:
and Shinichi Wakasavasui (SHINKO Electric Industries
Co., Ltd., 711, Kurita, Nagano-shi, Nagano 380)

Elemental analysis of a glassy phase at metallized alu-
mina interface by ICP-AES following selective dissolu-
tion was studied. A test sample was prepared by print-
ing tungsten paste on a green sheet (92% Aly03-5.2%
Si0,-2% MgO-0.8% CaCO;) and by sintering at
1570°C. The glassy phase formed was exposed by re-
moving the metal layer by anodic stripping in 10%
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NaOH solution. Selective decomposition conditions for
the glassy phase with sulfuric acid were studied using a
Teflon pressurized decomposition.vessel. The optimum
decomposition was achieved at 200°C for 1.5 h with (1+
5) sulfuric acid. In the ICP-AES determination, sulfur-
ic acid reduced the emission intensities of Al, Si, Mg, Ca
by approximately 10%. In order to compensate for the
matrix effect, the use of a standard solution containing
the same concentration of sulfuric acid as that in sample
solution, 10 pg/ml of Al and Si, and 3 ug/ml of Mg and
Ca was required. Variation of the total dissolved
amount per sample was within 0.1 mg (2=35) and those

KAGAKU Vol. 39 (1990)

of the chemical composition were £ 1% for Al,O3 and
Si0,, * 0.5% for MgO and CaO by the proposed
method.

(Received Feburary 21, 1990)

Keyword phrases

selective analysis of glassy phase; alumina-tungsten
metallization; ICP-AES; acid pressurized decomposi-
tion vessel.
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