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o] @2} MEMS4- 7I®o 2 i)-§-0) 7}15& SOS (Silicon-on-Silicide) 71#& Azstgdct. AelE 7|% 3o NiE 3oz
1000A A2 A3z, HeE 719 Fds) g8 ¥+ 300~900 C2EH $ol A 1541752t AEjrtole He)dte] AR AR
Atelerl F¥oiAE =HE 7 1HAES 4989 948 71WEEL IR (infrared) 7hwE}E ©)4-3l nial= g o2 YAt E
gelstw, F214248w])7 (scaning electron microscope) 3 ¥3}4#}81 )7 (tranmission electron microscope) & ¢]-&3l ¢
Agdd e 72§ Fdstgch. Ni Aejrte]lz ) Ay} dojue L2 & A9fslae Si NiSi | Si 71242 7)gAdel 52% °]
4 S Gl AWFHARS FASHT B4 Ajrtol=g] Sl aie} el gl ulie] bl St FAE AR
ZAgAlelert HAE T wedE ek 44 € Si NiSi | Si 7]#4€ SEM £addd] o] gyt A Hite) 44 71¢3F
Ao APAFL 10004 FA2 NiSiv) FdstA A= lon wi§ 30,0000 Az AH2E Fe)2Eqlo]l 48 Y
o] AYHAE-E EAstgc). it 71BA oA (edge) FEole Aerte|lerl ¥AA=A] 2 vlAgA ez} WA=} A HE
FAAEeY AHEe) A5 AL FARc M SHYEHE A A} Y] Aad ARE Ad A¥-A™ 10-20
A 9 vjA At HAE G od, Afuto R SFAFHE o] uto] HYEFE WA A7 g FAsATH He] AWHA) 92
N X B ol2idt Atdute] I AWF F43) AAste Y Ae)E5] Zelrt wAsch. W2kA Si NiSi | Si 7142 A
TES BAAI17] fisAe A3 AR A9 Ni A3 v AARF HT3H o2 AAstodol §& & = Ut

Abstract  We prepared a new a SOS(silicon-on-silicide) wafer pair which is consisted of Si(100)/1000A -NiSi Si
(100) layers. SOS can be employed in MEMS(micro-electronic- mechanical system) application due to low resistance
of the NiSi layer. A thermally evaporated 1000 A -thick Ni/Si wafer and a clean Si wafer were pre-mated in the class
100 clean room, then annealed at 300~900°C for 15hrs to induce silicidation reaction. SOS wafer pairs were investigat-
ed by a IR camera to measure bonded area and probed by a SEM(scanning electron microscope) and TEM(transmission
electron microscope) to observe cross-sectional view of Si/NiSi. IR camera observation showed that the annealed SOS
wafer pairs have over 52% bonded area in all temperature region except silicidation phase transition temperature. By
probing cross~sectional view with SEM of magnification of 30,000, we found that 1000 A - thick uniform NiSi layer was
formed at the center area of bonded wafers without void defects. However we observed debonded area at the edge
area of wafers. Through TEM observation, we found that 10-20A thick amourphous layer formed between Si surface
and NiSix near the counter part of SOS. This layer may be an oxide layer and lead to degradation of bonding. At the
edge area of wafers, that amorphous layer was formed even to thickness of 1500A during annealing. Therefore, to in-
crease bonding area of Si NiSi | Si wafer pairs, we may lessen the amorphous layers.
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500C anneal for 15hr
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Fig. 1. Experimental procedure. (a) preparation of Ni | Si and Si
wafers, (b) pre-mated Si | Ni || Si, and (c) bonded Si/NiSi/Si
pairs.
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Fig. 2. IR images of various Si NiSi. Si wafer pairs L5hr silicidized at the temperatures of (a) 300C,
{b) 400°C, (c) 500°C, (d) 600°C, (e) 700°C, (f) 800°C, and (g) 900°C.
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Fig. 3 Bonding area with silicidation temperatures.
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Fig. 4. SEM image of bonded region in a Si | NiSi | Si wafer
heat treated at 500C for 15 hrs. Conductive 1000A -thick line
is bright NiSi layer due to electron charging effect.

Fig. 5. SEM image of debonded region in a Si NiSi Si wafer
heat treated at 500C for 15 hrs. Upper Si shows no NiSi formed
and lower Si indicted 1500 A -thick NiSi { Si.
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Fig. 6. TEM image of bonded region in a Si | NiSi | Si wafer
heat treated at 500C for 15 hrs. 10A amorphous layer between
Siand NiSi observed.

Fig. 7. TEM image of debonded region in a Si | NiSi Si wafer
heat treated at 500C for 15 hrs.
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