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technology, as a high reliability solution for the processing of thin wafer devices, has attracted more and
more attention. According to the different ways of de-bonding, thermal slip de-bonding material system and
ultraviolet laser de-bonding material system are introduced in this paper. Thermal slip de-bonding materials
(WLP TB130 and WLP TB140) were manufactured. Both of materials showed higher heat resistance and
chemical resistance properties than foreign products. And the 5% weightlessness of materials were over 400 C.
WLP TB140 even could be separated from the supporting waferat 160 'C by thermal-slipde-bonding
technique. Ultraviolet laser de-bonding material system with release layer (WLP LB210) and adhesive layer

(WLP TB4130) was manufactured, ultra-thin device bonded were separated from the supporting wafer using

ultraviolet laser at room temperature and stress free.

Keywords thin wafer; temporary bonding; weightlessness; thermal sliding de-bonding; laser de-bonding

Funding This work is supported by Key-Area Research and Development Program of Guangdong Province

(2020B010180001)

il

1 35

b 5 7 o 2 L U AR, SG
JB{5 CPU/GPU %5 m=umts r W E m il mid . £
hie. mtERE. AIMER R m AT S E T R E .
N T AR RS S A . 2 DR AL AT RE
TORIEESR, R IR S A R R A1 52 311 B AW R ) 3k
0%, T 3 2 e AR T B il P 6 )3 ol 21 B
JIBEIR B R IR . Rtk Jeilbddde s
KRR JEEBEER R =4S L, XA
PN T BB, T H AR TR BN T
B A RGN TR SR o 4 A AR AN B
RRAE, — 2 ATEfEEr YA R, EER e R
J#asE: R IMmEZui, BRessh&
iy PIECR . N TR RE. SG BN EH LTI
i 2 B R FR B VR R 1) 22 DR A S i 1) 2 Je Ak
TR, HeBh T 3D-IC. RGLELE. FIRERSE
WHARKABEI . EREARS, &R e
AR SRR R B, (ETE—BIANAR
TG A R T (R R S e I A, R I e S R
VE R SE G 5 B R (0 0B T2 2 Bk 2 1)
Kk, HEZEFRZFE A (1) b5 iR

SR RSFRI4E /N, O R B ok, &5 H
PG R, RILES S mREdh N T
S A A R P I B s AR L I
i AR R B (2) 2B A (Fan Out)
i [P R 3 b, EE R 1 R R R it K
AR T JG SRR IR, 7 20 B S BR Sk
PR T (3) A R« A o i
[ A 5 I B B G B R S S 4 U A A )2 I o
SR EHFEY, @ I-V AW S 6 5
YENGE, 8T B n T FE e R, R S
ATF I AR

I B B A5/ A B A g e T B R R L SR
A% O A, 3 5 A o [ [ 5 7 7R 3 15
b, AT A AR R SR O RIS P, IR
TIE #3115 BB 8 U 22 4 b 56 Ji s 2 T 211 FE,
wieZl. Zh, Btk WSS, FRPERIERESE
Rt BRI RE R RS T, G #E/
R G HARCARBIR KR ZIs HE T &
A 4 £ 3¢ (WLP) 43, 41 PoP ZEZ&HE%E. M
B3, eWLB. fEd#SL (TSV) . 2.5D/3D 3%
&, MPEE et a5 m & EE R0 7%
Ao BRI EEE AR B S A BLR R /N )



13 R, S TR AR N R I e B A A R R T SR 25

BRI ETT KR, In i 85 BRI K e H
FEHANWIEAR, DU 2 B 2R HoR R R R /&
E[lo-lﬂo

H 2000 FF24, ImHEEHER K RECS
EA T YR, HFEZEXONE T SRS 77 10
REWS, BARINE 1 Fn. b RGeS s
HVES SO e B 5 R g ) V2 A D ) 79 Ik I
GEMERGMRTTR, ZHESANRA. BEM
B T ZHOR AW g2, i & g T 2
W g B M HHE B S 13 2R 4 R A T kR 1 B LA
53 o

£ [E Brewer Science 2~ F]{E 20 22 W] T 46
BRI bR i 1, LT & A 7%
fREE S kL WaferBond HT-10.10 FlcHT 48 7N
JREE S WaferBond 305 & WaferBond 701"
G E N Yy, H I RGOE R RS AR
WaferBond HT-10.10 3 SAFAAEMI A E 22 . i Ak
AN R AR T R L e B ) R

A SCAE B BB A IR YT AR F R 6 R
AIRAR (LU &R “HR K7 ) TR 4
WP RIBOG, BB IT & A0 7% AR B & AR 4b
PO e S PR A AN [R] A B 5 7 X Il B S A
Bl R T I B A AR A BE AT A 2 R
b e A, R RS DI IS 2 AT e Sk e
P T 25, SRR A N F o 7 30 B
&, WS T 2020 4 6 H CAE HIBKK “it
JLAR” B 5 2 ST B S AR AE O B 7 i g
AL B

2 % W

2.1 IGFTERIAFR

A SCRIR VS F I I B A b R % T T U
FIE B CLFE PRI R I i 35 BRE (WLP TB130 B
WLP TB140) . £4MNHOGH#EEE AR (WLP LB210 Al
WLP TB4130) Al #e & AR SR WLP TBR2.
o, CAEAPRHS B IRNT AR SR ARG R
NEIE
22 FHERFEIE

I BT 5 4 )38 1o e ¥R 1 (WS-650-8B, 3%
Laurell B A 70 5iERT 8 ~HimE b, B
Jr il i B (NDK-2K,  H A T3 AT AR 302 4d) 43
BT EA . Ho, GRS AR T 208
100 ‘C, 5 min; 220 ‘C, 10 min. WLP LB210 #t
KT ZN: 115°C, Smin; 300 °C, 10 min.

U W B A M R T O A
(SWB200/30L, b il it T3 &SR A R 2
a)) BATIEEES . H, WLP TB130 #4641+
N: 180 °C, 3kN, {#IF 10 min; WLP TB140 84
ZMA: 130°C, 2kN, {4 10 min; WLP TB4130
A WLP LB210 ##4 %F4: 200 'C, 5 kN, f&
#2 10 min.

PR (5 I A B B 13 %% (SWD100/10,
TR TR S AR A A R A E]D) AT AR
4. Hrh, WLP TB130 figtfd & 464 190 °C,
160 N; WLP TB140 i & 26 4F: 160 'C, 160 N.
LANEI B A W@ 355 nm ERAMIOE R %

*1 IEAREMBNLRHIEDS

Table 1 Development process of temporary bonding material
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Fig. 1 Schematic diagram of thermal slip de-bonding
process
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Table 2 The key properties of thermal slip de-bonding material
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Fig.2 High-temperature rheology curve of thermal slip
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Table 3 Chemical stability of thermal slip de-bonding material
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1 2.38% TMAH 25/10 N N J
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Fig. 4 Schematic diagram of temporary bonding process based on UV- laser de-bonding
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Table 5 Chemical stability of temporary bonding pair (WLP TB4130 and WLP LB210)

iR s IS (C )/ 18] (min) WLP TB4130 I WLP LB210 #& % 657
1 2.38% TMAH 25/10 N
2 DMSO : DMF : TMAH (87 : 10 : 3) 65/ 50 N
3 Acetone 25/10 N
4 PGMEA 25/'10 N
5 IPA 25/ 20 N
6 NMP : Ethylene Glycol (50 : 50) 65/25 N
7 Methanol 25/10 v
8 Hydrochloric Acid (36%) HCI 90/ 120 N
9 Sulfuricacid (69%) H>SO4 95/ 120 v
10 Ammonium Hydroxide (30%), NHsOH 25/30 N
11 Phosphoric Acid (8%), H;PO4 45/10 N
12 Hydrogen Peroxide (15%), H,O, 60/ 40 N
13 SCI(NH40H : H,0, : HO,1 111 5) 75/ 10 N
14 SC2(HCI : H,0, - H,O0,1 11 :6) 75/ 10 N
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Fig.6 UV transmittances curve of WLP TB4130 and WLP LB210
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Fig. 7 Temporary bonding images after thinning and chemical mechanical polishing process
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Table 6 Result of temporary bonding material after high temperature process

AT 6L /IR TR AR A UK g
1 WLP TB130 fif: J FIE 1 55t 250 ‘C/2h/4 X Tk
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Table 7 Result of temporary bonding material after high temperature and high vacuum process
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Fig. 8 De-bonding images of WLP TB140
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Fig.9 De-bonding images of temporary bonded wafers
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Fig. 10 Energy spectrum images of before and after cleanning
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