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SiC low-temperature bonding in Pt catalyzed formic acid atmosphere
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Abstract: A method was proposed to realize SiC-SiC bonding at the temperature below 300 “C. Cu and Au were
taken as intermediate layer, and Pt was used to catalyze formic acid atmosphere to pretreat metal surface and
provide reducing protective atmosphere for bonding. Firstly, the bonding of SiC samples with Cu layer in N,
atmosphere, formic acid atmosphere, and Pt catalyzed formic acid atmosphere was studied. By comparing the
bonding strength, the possibility of SiC-SiC bonding with Cu interlayer in Pt catalyzed formic acid atmosphere was
verified. Secondly, the samples were characterized by scanning acoustic microscope (SAM) and scanning electron
microscope (SEM). The influence of key process parameters on the bonding strength was studied by changing the
bonding temperature and pressure. Finally, the SiC-SiC bonding results of Cu and Au in different atmospheres were
compared. Results show that compared with N, atmosphere and formic acid atmosphere without Pt catalysis, Pt
catalyzed formic acid atmosphere reduced the oxides on the surface of Cu effectively and realized SiC-SiC bonding
with Cu interlayer at low temperature. SAM and SEM images show that there was no obvious void in the bonding
interface. Compared with SiC samples with Au interlayer, the bonding strength of SiC samples with Cu interlayer
was significantly higher at low temperature, which indicates the superiority of the proposed method in the metal
surfaces with oxidation layer. High-strength SiC-SiC bonding at low temperature was achieved through Pt catalyzed
formic acid atmosphere pretreatment and protection. Shear strength of 12.5 MPa at 200 C was obtained, and an
effective bonding between SiC and SiC was achieved.
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Fig. 1 3D image of surface roughness of SiC/Ti/Cu
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Fig.2 Schematic diagram of SiC-SiC bonding with metal layer
treated by Pt catalyzed formic acid
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Fig.3  Comparison of SiC-SiC bonding results in different

atmospheres
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Fig.4 SAM image of bonding sample with Pt catalyzed formic
acid
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Fig.5 SEM image of cross-section of bonding interface
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Fig.6  Section photo of bonding samples after shear test
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Fig. 7 Results of SiC-SiC bonding at different temperatures with

Pt catalyzed formic acid
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Fig.8 Results of bonding for 10 min under different pressures

Br TR Cu &)@ P24, Au R B A
SR PR SLRE ST w H TEEE T2 ey a2 44
Bl SZEGXTEE T Cu J219 SiC & 57 Au 211
SiC & H (Ti/Au 50/300 nm,Ra ~ 1.62 nm, {1[& 9 fFf
™) FETCH R I N, A P B R AU P S
RIS R . il 10 Frs, 4 Cu J21) SiC & R 7E
A P AL H R 19 AR P G B R AR AT
g WA N, s i G 45 R 42 2, L 0.5 MPa
PEEE 24.6 MPa, QIETSCHTIR, X 2 H T PrfbH
MRSAABL)T T Co REAYEILY . WA Au 2
() SiC fb e A P AE B R 19 U4 P 1 i
AT FAETT IR H A N, SR oo R EA T
PETHE I A I 35, S5 3 B2 (UM 4. 0 MPa 2 5 &
6.5 MPa,iX FZJEH T Au MELUAALL, ALY
b P AEAL R AN Au 3R 1T V5 44 2 T Ak BICR
ANE . W ERRR AT 4 Au J2089 SiC &
FAUCKH Cu 21 SiC 8GR 1/4 24,
BRI Z A0, M5 S Au, 7E SiC 5L [E FIR T4 )8 Cu v]
KME FEARAS B A . R, A J5 R 4808 Au Hr ]
Z G INE TR AR AR AR AR DL R
5 B A T TH A 5 B R B

B9 SiC/Ti/Au REFHEE 3D E
Fig.9 3D image of surface roughness of SiC/Ti/Au
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layers in different atmospheres
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