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(57) Abstract

This invention relates to applications of
protective ceramics material to integrated
circuits. It is beneficial for an FPGA, PROM,
DRAM and superconductive circuit to use a
protective ceramic which can densely cover
metal surface and is free of defects. As a result,
a high yield can be ensured. The Pilling-
Bedwirth ratio is a good indicator of the
protective nature of an insulating material. It is
desirable to limit the Pilling-Bedworth ratio
larger than 1 and preferably smaller than 2.
Multiple layers of ceramics can be used to
further reduce the defect density and improve
yield.
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¥, B, ﬁﬁﬁﬁux%k A THIE—ADRAME A AE L6
e LA EHBEAMZEMADN. FTEMNFEL. EANARKEZAN
DRAM:E: K F 69 T R A w5 E A

3% MR RN L RIERANASE SR AR D, FTEM
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XEREBALHAE ALK T RKBHEE 4 F A Pilling-
Bedwortht £ 5 2 — N2 B ANB G AART E., — N2k ALY
Pilling-Bedworth )t R Z X : @i 28 fr A AR BTG R 025 2L

ARG AT A W2 B AR AR

_ Md
amD

X ¥, M. DRESE RS (ER)R)NFTEFEL m dZE
BHRTEMEE, a2 BANB ST TEERTHAMNL £2KF
447 JA Pilling-Bedworth b k35 52 — A2 6 AL 69 B A 4R 7 L.

(2R B A5 At #9 Pilling-Bedworth }b

B A AR AP M B A7 44 ik
A4 FAH
Be-1.59 Li-0.57
Cu-1.68 Na-0.57
Al-1.28 K-0.45
Cr-1.99 Ag-1.59
Mn-1.79 Cd-1.21
Fe-1.77 Ti1-1.95
Co-1.99 Mo-3.40
Ni-1.52 Hf-2.61
Pd-1.60 Sb-2.35
Pb-1.40 W-3.40
Ce-1.16 Ta-2.33
U-3.05
V-3.18

ME2E, —RHE, Ry H ALY Pilling-Bedworth )b X T1,
ZHE T2, BT RIS, BE0 R — 2R 6 B AT RS U RRP R
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R —ANEBANHREABRARP N, R4, LBEHEI LK
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HiE (AAFEPRE) S, — 2t ERFLLRIJERGHER, X&)
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A2 EERERFTEAT LTS, CTREZH B ALRE
R %ts., BREALEZ-ABAGRPEARY, 22 ATEE
REACEN, BAEE#HIL. BAREHRGEEPE T RETARLE
AR MGEFRE (ZER) . XFZHLERAKTRS LFE, deOffenberg
R EEFAAEZHAAUVERAREZAR K (AERELE
A,Vol. 9, NO.3, %1058~1065R, 199145HA /645 ) ; Moazzami<#l /
# BN GHEAER/LPCVDAEAAE XKV RALFE ( “BXAEERLE
b E R & AR /LPCVDM AL R 1EEE® T E48 1, Vol. 14,
NO.2, %72~73%, 199352R) .

ALt EEASHREBAENRALY, RIRLERTLESE
BAMMH LR T, L TCERERG RS, wAY. BHLh L
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% 3 TR EHEH Piling-Bedworth Lt
( $#55k B “CRC Handbook for Physics and Chemistry” )

ALYy | BALY | EALD B L) | R ALY ALY BALY) | B4 | B LY | BRAL
Sc 1.19 cd 1.21 | 1.83 | 2.30
Ti | 114 | 111 | 195 | 188 | 3.27 | La | 1.44 1.11
vV | 128 | 124 | 3718 231 | Hf | 1.16 2.61
cr | 124 | 155 | 199 | 202 | 240 | Ta | 1.27 | 1.10 | 2.33
Mn | 1.12 1.79 28 | W | 132 3.40 | 2.66 | 3.48
Fe | 110 | 139 | 177 | 1.53 | 2.61 | Re 2.11 3.68
Co 1.99 | 1.76 Os 2.31 3.17
Ni | 1.19 152 | 178 | 250 | Ir 2.24 2.91
Cu 164 | 168 | 157 | 1.99 | Pt 156 | 3.14 | 372
Zn 131 | 1.58 | 206 | 267 | Au 3.50 | 2.68
Y | 1.37 1.13 Al | 153 | 1.26 | 1.29 3.72
Zr | 1.08 | 1.05 | 1.47 | 2.26 | 2.83 | Ge 1.28 | 1.24
Nb | 1.27 | 1.17 | 1.37 In 1.12 1.80
Mo | 1.40 340 | 219 | 259 | sn 1.01 | 1.11 | 1.40
‘Ru 2.32 2.88 | Sb 2.35 2.01
Rh 1.86 284 | TI 1.29 1.51
Pd 1.60 410 | Pb | 1.40 1.75
Ag 1.59 165 | B 2.14 1.63

* fHaFTRERPHEMEME

B A7 1247 4B A4 A Be, Cu, Al Si, Cr, Mn, Fe, Co, Ni, Pd, Pb, Ce, Sc, Zn, Zr,
La, Y, Nb, Rh, Pt5 &) £4t4y.

B A 437 M A B RALM A Ti, V, Cr, Fe, Cu, Zn, Zr, Nb, Ta, Al, GeF 44 K At#.

B A 4R 37 4B AL A T, Si, V, Cr, Mn, Fe, Ni, Y, Zr, Nb, Mo, La, Hf, Ta, W, Al%
#y AL

B A 4R 47 2 B AR A T, Fe, Co, Ni, Cu,Cd, Sn3r &9 BRL4.

) A7 4% 37 b4 B BAL 4 A Cu, Ag, In, Sn, T, Pb, Bi%F 49 #tedh.

AP A%
A K OA 6 B 84S — R S 3 B 2P 9 0 b A A
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BEMHEIGE Y —FEBLEEH. & A BFATHES—FF
LEAEZ G HERY, KXAPNGERER CEF FHRERD B
FoRGFEREE, HEEREBTHGHENENXTHEREAHE
PR, DEAMMARABETHELEXGHLEXRTERTH
9B kA R s B,

B TR TR BEEEMAEA B RZ A GLEMF, Afm T
TS R AR ARG RE LN, BEREHBELE. AKX
Bl A A, I, AR U6 AR B T RAE 2 %R 6
ALK T AAEGFSFRMNZLZLRES, BRTAHAFTHANY
EBRAFILFRBAEFTEREESZHGHENERS, THAZREAF
R, HEABEARRLTEHE,

TaELsRAMERLRA.

B 152 — AP 47 P A AR B A RO 22 i oF o o i .

H22 —AERPERENRERAESSAER THAM S S
@ h.

B32 —ABEyFHE LML A LR B T4 JosephsonZE #9 B
i B,

B EHT X

Al a B i FEREPREE LR AEFPGAPROM Y & R IE £
B, RRZ2EMA—AKEH20. MER2F—LHGRBELE24, A&
AEPHEAARETHACHREALEEMH, ZEZLEMRIHEE
k. EBEALFEENAY. REMWLTAZ LR, CFEHE
B, AR, MEBEBEAER—AAE. BEEFFELE, AEAAERLA
. eREEMEK (T . RAKTIN), &CrREse2 (TiW)
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%2 BEA10~100nm, RIFAZAS50nm. € T AR &R 205 L4 KA
ek, FARETAS-RTEK, T, B (AD . 4 (Ag) .
A (Cu) 324 (Au) , EFE£100nm ~ 200umZ 1, %42 500nm A
zu%%@%%&ﬁf$%%%%%é MERESANELEE, Zio
B, 4 (W) . 48 (Mo) . 4 (Ti) 4444 (TIW), RBREE
50 ~ 300nmZ ], &IF2100nm. ERIERE L2455 FEBEZ A A£G
BAEFABRTRAEAANFRE, FRABAFLGRRAR R, BE
JE 4G ok TR K AR T FB8 M AR R LRGSR, wRA
B2 MBEASOC EERBE, IR FBMRE, R4, HEHLE
Sl A R L4 WA R R, X R 2R 2 8 SR
w208 LA GHRGEE RS, R4, REL-ALB, IHAER
ERBBWGELE, COLANMAREEARANEELE. LREX
A5~ 100nmZ ], RFA20nm. Flde, wREBLZHAZSGERERS
A4k, R4, AERXRELZ—E# (Cr) B

&ﬁﬁ&m@ﬁ*éiy%ﬁ,Eﬁ%&%&Z%m?,éﬁﬁ”
EAA R RBEHMAE, EPilling-Bedworth3b X T1, &I T2, &
B4 3 1) 2 M HH9 4] F 636 Be, Cu, Al, Si, Cr, Mn, Co, Ni, Pd, Pb#=Ce
ALY, RIEZB246 B A3~ 300nmZF, XTAMRIEHELEE
S5~ 204K Z 1],

BB ETAASIAERERARELR., L RKEIRELAEL
ExEsm. & 4. & BRVTHEF—#HESIREM200 AT,
FRFaEFEEAL. FETAAL MRAL BFEAFFE @
RPAELEREBHE2IEHARBEHNA, TRECHELERS. AR
. CVDE %k, TaARLREAFT, HXEFEH-FHEANS.

(1) FRakEx: EHRTAARR b B R AL, XEM T A
WEE AN, BAKBEETABER LB ERAANR LEHN. AX
38 B AL B R T 2 F J.Shackelford, Introduction to Materials Science
for Engineers, 2nd ed. pp.607-608, 1998.

(2) FEFAAE: EERAGEATEAFE TR BRAL
B, EEBTHREAMERTY, FETATHASTALSINAFER
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with Al,O; Insulating layers”, Thin Solid Films, 75, pp.177-180, 1981.
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FaEANRE IS, TASE Yy, et al “Trench doping conformity by
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Letters, 15, no. 6, pp.196-8, 1994.
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— ERAKIE T LA f R BRI T 6 I E AR T AR,
PSR RN - RS T . | *
R U R AR R SRR R L B AR S
WREHZELZLPFRAGT H. LHEALH, AZXNGNEETHGHELT
LEERCHGHEILEE. AL, WTRATALVUMEET
B, RAAEGESHRAEZTABEFTALFERSREEH LR ARTEY %
BNES., THERZAHBE. DSAMBARLTEIEL,
HREAFBRGLBERAREERE, B MHH2MFR—ZERS
H—HBE, TUALRA—ARESSEEMEABR, AEHNARABEH
BHORARKE, #ld, TAR—-ERALEP—EAERE-RARK Y
B W65 B
ATRERSE, RTHERARY EREMAI, REH0EFFE
Hohk#L, RABRTHRAAKREII ML, XERETRABHGRE
LRE24, B, 2BAREE, F—F @, RAZ—ARETFFHLL
Gk, TIAGHLEDN, FATRAEREALE R R—FLKER
20, £ R KEAR2065 KL,
AHARBIBELE24ZE, RBR—ELEHF, REMEH2ELHE
WERBR, CHOARBRAFARE, LIHAREESLKEHR20EM.
E2ABEFRBEMFLEAEDRAMY A A T o6 T. 3t
BROERN —RKBHR3I0, MERIARLEIL, ELGHELECHE
B (W) F48 (Pt) . RERIOELTALSH S ELEMARE, B
B, B—EXHAR, CHEMALLK (TIN) . & (Cr) . KMHYFH R4
K. BoEAHEHSLEGHA, EE, ARG, LBEE1000m -
1.5pmZ 1, RHF2600nm. E—EBEAGAEZTREMAe—MEE B ER.
ARBABEATAR MR, XEBERESAKEESL (TIW) . &4&
£ (TIN) o4 (W) %, pRALEHAIMTBE IR K BRI L
E@ETR, B4, BREER-AEAE., ABRERSHIOGRLEE B4
ERABARLBEANHGLEELE, LFEAES- 100nmZ ], RIFE
20nm. Zdeit, HLEPIMTHEERGAMNEN, AL, ARETEY
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