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High Temperature/High Humidity Reliability of MCM-D Interface
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Abstract The adhesion strength and high temperature/high humidity reliability of polyetherimide (PEI) adhesive on
silicon wafer after being treated by each reactive ion etching (RIE) Aluminum (Al)-chelate adhesion promoter were
investigated. 180° peel test and "85°C 85%. humidity test were performed for the initial adhesion strength and high
temperature/high humidity reliability, respectively. For investigating surface effect scanning electron microscope
(SEM), atomic force microscope (AFM), deionized (DI)-water contact angle studies were carried out. To investigate
RIE effect, PEI was treated with O, RIE, and then laminated. The initial peel strength increased slightly from 1.6 kg/
cm for the first 2 minutes, and then decreased. High temp/high humid resistance decreased rapidly by RIE etching.
RIE treatment on PEI affected on both of roughness and hydrophilicity increase. Aluminum-chelate adhesion promot-
er was coated by spinning on silicon wafer. The initial peel strength showed no effect of adhesion promoter treatment,
but high temp/high humidity resistance increased remarkably. Al-chelate adhesion promoter did not affect the rough-
ness but increased hydrophilicity.
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Fig. 1. Chemical structure of Ultern 1000.

it}. Hitachi®] adhesion promoter Coupler-3<& Al-
chelate 722 5o} 9le™ n-methyl pyrrolidione
(NMP) o} &5 3lch.

AglE 71Be 1 x4 (cm) Z7)elch. Ultem poly-

etherimide 50 /mfilm O, RIEE 170 mTorr, 200 Wl A
1, 2, 3, 5% 13 H2)s}sic}t. Adhesion promoter A¥
° 2% Hitachi®] Coupler-3& Az A ¢« 3000
rpm, 30 sec 2% 38 (spin coating) & F 320°CelA] 4
£+ A3 (curing or solvent drying) &+t ¢} o)
Mg B R AYE& 55 psi, 300°CAA 1217 2n)
Weold Allo 2 A Al HE EujE gt
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Fig. 2. Adhesion strengths varied on the RIE treatment.
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Fig. 3. 8585 reliability test results of RIE treatment on PEL
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Fig. 4. SEM image of PEI treated by RIE.

Fig. 5. AFM image and roughness of PEI treated by RIE.
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Fig. 6. RIE time vs. roughness of PEI treated by RIE.
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Fig. 7. DI-Water contact angle change with RIE treatment
time,
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Al chelate Effect
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Fig. 8. 8585 test results of adhesion promoter treated Si and
bare Sion PEL

2) Adhesion promoter treatment

Adhesion promoter& X3t &2 A A3t 79
27] AFEe 7tzk 1.664kgT 1.672kg o2 7o) w458}
A vebgel. 28y 223 364 AFA HAE
Aze wfg- ohE S Balr). o} HeEw 5]
739 48217 ool EF WEjEe ZAFAE RolA4l,
adhesion promoter® *eldk A% 4847} o]Fox 1.
33kgojehe - F& AFHE FA5l= AL ¥ F v

Bare Silicon

W 7% : Polyetherimide A 2tale} 29 xelo] @& MCM-D A A3 g w23 -

(Fig. 8). & o] A& 2 ¢ & UE 72 Al-chelate®
s]o] 2l adhesion promoter €] 7% 2719 Y& A4
g 78 e AL ofvx, &R & & FCA4
418148 FA ks 74 ¢ 4 ok, Adhesion promot
F AHEE Y X8 AATPE F131A o] 2 ldte 1
IF B &Y, F A FoskA =l
& + sloh ol &<23l7] #sk4q SEM., ¢ AFM &
4¢ stsich. 2 A7} Al-chelate 2§ 259k 228} #)
W 739 AR wiske AL gk aepA A e
Z71ol 9% 7144 AFo)& (mechanical interlocking
theory) ¥+ o] 2%, & Al-chelate A9 9 adhesion pro-
moter7} LG AZAAE IV 4ol 7 ol&
A g 5A Fictes g & 5 o (Fig. 9, 10).
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Fig. 9. SEM image of bare Si and Al-chelate coated Si wafer.

ZtA o) PEIE obF % 8]3}#] & AbefollA= 78° 9 P&
Al-Chelate Coated Silicon
Bae S A-Cheldte Coate
RS 14 .' 16
AE 0.97 f 1.3

Bare Silicon

Al-Chelate Coated

Fig. 10. AFM roughness results of bare Siand Al-chelate coated Si wafer.
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Fig. 11. DI-water contact angle data.
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