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Fig.1 Schematic diagram of local induction heating bonding

for microzone

TECE T IR HL B AR p , AR B A

2mar

dR= 7-dr” 2)

DAL, R H, ) 34 e o I A ™ A Y i v i AT 3%
TN

dizi_nr2~T-dr dB  r-T-dr dB (3)

R~ 2mrp T 2p “dr
A SR P g HE Ry L, e L T3 5 Y 5728 HL 3
1,,- cos (2mft), HeHh R S8t F AL, DU A

Bepp ™ [zm.c;s(znﬁ)] (@)

W2 (4) XF it 1] ¢ ol o015

% :—275fﬂoﬂyn 1, zin(ant)] (5)
W OHRAKXG)H
_ ¢ _mr-T-dr dB _mpop,-n-1,fT-rdr .

di= i X = s Ly sin (2mft)
(6)

PRI , 105 B L AT KB AT 7

dl= o, -n-1, - f-T-rdr 7)

\FZL-p
HX (DA W=LRt, 15
A= nz,uoz,tt,z'nz'lri'fz'T't Ay (8)

p2.L2

T AR 3 T Ao R A A AT A T



X % MEMS M VE P RESE T DB o B AR WF5E

97

LR by A S
Yz 9)

BB i 7™ A 1 D) R e Sl A, HLAR S LU RS G R
Q=c,mAT, 153

3,002,202 72 02 4 o4
AT: T Ho Ky o1 zlm f r tr (10)
dp-L°-c,-m

W=

F (10D AT HE T S N A 14 P o 5 15 R P oA e
AR S 38 IR P 50 S0 U ST HLAIAS I #Aise
PFEAR BORHEERE (28l i B S LA B S DA G

2 MXBRIASEERERSMEG R
2.1 BRIAGEXSEIEE

(D) Bk R

AR RO SR PR TS e T R IR
KN THIE BRI R iU N T T 4 2R 1
ESLYAS N

_|»p
o= o, f ()

AT p J FAMRHI LB O SR FL R AR . T
AR TR A MR R 22 A R TR, 12 T 2 I i 32+
R/ N

(2)H A

SRR G IR AR DI G . 4 A IR
SIEARII AR R S A, B T2 P S A AR T U s AR, 5
ORI HICR AR . S IR £ v, BB IR IR T
BERARR, JU) iy BB 5 2 SNBSS RS DL, 68 B )22 AL
OIS o IR, BT XS E A5 2 S5 AL R € I B S
PRI , A 40T e G A PR )

_ P
fé) B k nﬂoﬂrd

Krp, d oy BFm#REE . @k = (10)~2L(12) "l A1, 48
e P RN, R AT 4 T 7 A R 1 B AR R A S R T
TR, SIS BN TR R A . R, SR A
13.56MHz [ 5 45T L i .

(3)f R

NS 200 4 S SR B AR TRy R A Y 5 555 T
& B AT o 5 AR TR LA 2 (R 2 98 AT
— MM FE a,,

 k=2~10 (12)

a,=150=15 |—L (13)
Witop,

HREGRTEERT a,, TIPS H . Hd
B Z BT B R H 1 2R 8 BRI SUEL, TR I AR

PN L 55 T FL 2 R 9 2RI B T

(4) 55 2B

Shy B S 5 R I AR ST T B ST A X A L
BETRY 53 BT AN [R) S5 R TR bR RS RS B 55 X B 3 43 A1 i A
FARLAE

IR A B IC 05 FLAAE XN G AR A TR
AR YR I AR Sn BiyAg, , Hl S 7E 172°C &2 4,
UG ASYERSAT , A TOHIERL, ToT5 Y. AN S
PR A | TR PR, L 2R A 5 R HL O 43 i
13.56MHz F120A . 53 4 ZH 055 3 50 % A2 i 6 i F
RIS JEEEE LR G I FAHE B AR AR e w2 3 1) S A 7
THEFE . DFESE R 2~F 5 R, B2 d x AR A
BSLBETOEER . AT LUE B, it b B 4 e o BE
FTE it R BRSP4
A TR R JE B R AN BT v o A A 2% A ) 4 1
T R KR R R . A AR S S5 RN
FRUSTAH 21 i 25 2 T 39 A, L e 2 30k 38 )0 B 0 v, TG
TR A2 TR (I8 3 e e R A B () e AA Y . o) —
J5 T SR S /NS BRI BGH EEAH R R BN Z BRI
TEWT, KR SZ M T BB AT 5t . AHBGT & , FRIB S5 AT
T ETE TR, BT A TE TR A . A SRk
A 32 PR TR TR, NI R R P B TR A4
EEEA SR HOEH RSO EDE

3404
320 F
300 F

S IREC
;
[=)

(‘) JS 1‘0 115 210
15} 18] /s
K2 ANFEE N TRER
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Fig.6 The forming process of convex platform with solder material

3 MXBERANFES EHUER NI
3.1 BEEHIE

F 3R AT, 36 G KB SAC I Sn-Ag-Bi, HL8% AR
PR JCi5 Y. N7 Fos, DA INEA)Z (SAC305 Kk
oo, A R B E T 2R T « o S e ISR T3
PEZBREAZ  SRIG AT RS 30nm 192 42 )8 Ti ks
FEFRTENIEIR AR, 10 04 J Zh B , TSR Cu N2,



X % MEMS M VE P RESE T DB o B AR WF5E

99

| Bl S T PN e SR
K7 BAEROTRRE T Z

Fig.7 Design and manufacturing process of bonding layers
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Research on MEMS Accelerometer Silicon Pendulum Micro-zone Induction
Heating Bonding Technology
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Abstract: High-precision micro-electro-mechanical system (MEMS) navigation devices, such as micro-machined
gyroscopes and photoelectric accelerometers, play a very important role in various fields including aerospace due to
their advantages of miniaturization, intelligence, high integration and capabilities of large-scale manufacturing. The
pendulosity of the photoelectric accelerometer has a great influence on the system characteristics (such as static bias
and scale factor) and even the overall dynamic performance of the system. Aiming at the problems of static deviation
and temperature hysteresis caused by adhesive bonding deformation and material mismatch imbalance in silicon
pendulum in photoelectric accelerometer, this paper proposes a micro-area induction heating bonding technology
using low-temperature metal solder instead of traditional adhesive bonding to realize low-temperature and high-
strength bonding between silicon pendulum and substrate, and overcome the defects of creep hysteresis and
connection instability introduced by adhesive bonding. At the same time, the scale effect behavior of micro-area
induction heating technology was studied, the structural design and manufacturing process of the bonding layer were
clarified, and the influence of bonding process parameters on the solder reflow temperature was also investigated.
The bonding test results show that the bonding strength between the silicon pendulum and the substrate is greater
than 12 MPa, which greatly improves the stability of the silicon pendulum connection, lays a foundation for the high
reliability and stable operation of the accelerometer silicon pendulum, and improves the accuracy and working life of
the aerospace inertial navigation and inertial guidance systems.
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