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Planarization Technology with Spin On Glass Used in LSI

Nobuo Owada « Naofumi Ohashi
Device Development Center, Hitachi Ltd.

Abstract

Up to today, Spin On Glass{SOG) has been very widely used for planarization of
multilevel metallization in LSls because of its practically acceptable planarity with
low process cost, in spite of its incomplete capability for global planarization. In
future devices, the requirement for global planarization will become more severer, so
this technology should be improved so as to he compatible with this requirement, This
paper describes future improvements in SOG planarization fechnology, based upon a
general rule of SOG spin ceating characteristics, in which constant projection plane in
a chip includes constant volume of SOG regardless of wiring pattern distribution.
According to this general rule, planarization ability of S80G process will be improved by,
new SOG malerial with reflow characterisiics in its curing step or with etchback f{ree
capability, combination with ECR-CVD film, and new spin coating technology in which
volatilization of solvent during spin coating is well controlled. With these
improvements, SOG planarization technology is expected to be well compatible with 0.3y
In process requirements.
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Fig. 1 Cross sectional schematic of
multilevel metallization.
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Fig. 2 Requirments for planarization
technology.

SAMIRAM [TREX N A S RBITEE D,
ZAUTHE - TS O G h D ET oS SR b R
B THEMRBNESMIED DL HIIC
LaTER,

ZITIR, BEOESICHOT, SOGKK
AW e bR LI L EA Lt 5729
O HREEE T T 2 REOMBERE LD
LS. IRHHCE BEE T o b RO & 5 B
RN & AV LN BT 5,

2. SOGERW-FEMHuROEE
SOGHIE., ¥ /-4 i Jx7AD
— A L b oA EEE S L /o1RIC 400°C
WETR~-7 LCHNEERL, Y7/ —AH
HAERKESREX B TREEINE, JOHIC
LRI S OGBS OGEERL.,
FHREICEOSEM N TEL, LAL, 7L
DHVWLHTEALIOEES OGHEIZ, FkE
EBUSIZOE D AR 2 { SO GIEEK
DYy ZEHENZ Lo BELA BN X &
AENEL . BB Y — L OBREOEEED
ELTRATDTH -t IO, HE, 7
WF T LaF LT o oE B oFY ARG
BR—2E LIRS OGHEMREBE I BRIC
Botze HESOGHE G, BES OGHIIH~
T7 5w Z7HENBBICENLTEY ., BHRE
DRI X DBy — L ORI b AL E



S B HAERETH S,

S O GRE v - BRSO T E
ROBWEELH 3 EHOTHET S, 7. AR
X7 B, 77 X CVDETSI0LE

TRET A, JORBEEHICH Y S BRI

T3 X THRTREEICERE 5L I00E, S
BBMAR— ZBENRTOWERKS RIFLE,
F[BEBRBECHE, WF7 v 7HENSOHE, 28
FBFOhAFA—BCHETEQSPE, V5
VEBRAHAE LTI XA CVDEMAENS
B, i, EHSOGEERL. 400THS
BFCORETN— 7 LTHANOHBREEIEAR
EEETER2. ABRSOGODEA - N—F D
B, By — v RICRRIEL/-SOGIEE K2
ALy F v TRETHRET S, COFFALy
FoLrRBEILE - T, P TORBEROERN
BRERITR S o ERT SR OMNEE I &
HES OGHENBHT A0%EMIELTWA,

FLIE S S O GEEAE M L LG8,

IR RICEEINIME TS X< EHL
LRBAEICED ., HES OGEMIERAEL TX
ERARIEEHRET S0, 75 v oRYE
@ﬁ%&LT%%ﬁ&mvtSOGﬁ$N®m
A RORINCERN L HEAREHRT

(1} palterning:

{2} plasma-5i0; deposition;

e

{3} organic S0G spin-coating;

m‘

M

[P-5iC2 |

Fig. 8 Process flow of S0G etch-back.
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Fig, 4 Planarization of metal 1 step
enhanced by MOS device steps.
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Fig.5 The limitation of conventional SOG
planarization technology.
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Fig. 6 Concept of “volume constant rule”
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Fig, 7 Reflow characteristic of
HSG~22095-RT.
(beveloped by Hitachi Chemical Co Ltd.)
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Fig. 8 How reflow characteristics works
well for the total planarization,
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Fig, 9 Planarity obtained by new spin

coating technology.
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Fig, 10 Plasma-TEOS film suitable for SOG
pianarization fechnoiogy.

Fig. 11 Surface morphelegy obtained
by ECR-CVD.



Fig. 12 Global planarization obtained by
ECR-CVD and S0G etch-back process.
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