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and debonding process, backgrinding process, A|ZHE =
81 Z(chip)S 3DE A55k= bonding process= A Lt
HolzIok. SRR 242k F7go] sl A SHo= A A
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A B 8470 Aolste] 7led dAIR &5 3l
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) aLEAF Al SR 2 7t 3D HEIY W71 EE
temporary bonding & debonding H2ZAA) 2= FAI2
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2.1 TBDB(Temporary Bonding and Debonding) 3%
(Process)dl A 29| C|2Z(Debonding)
2.1.1 204 C|2(Solvent Debonding)

18] 2= -8li(solvent) &) ZFo]] oaf| tji2o] o] F0|
£ 80 g2 H(solvent debonding) 2] ZA o[t} o] vF
H| 71} & E42 Ao flo]w(carrier wafer) 24 715
H s EzHolg| = 7l2|o] YolH(perforated carrier wafer)7}
ArgETHE Folot g7t AFES 4= 9 Ao vlARt &
(hole) 2 7Fg=]o] glom, AMEEl= 8o £ 4 Fol
o2 Z9) 7hy e A o] HlolH Y A 5= g &l
oF gtk 2| o] ol A vleHathH FHETHE ARE-
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a2l 2, 2o C|2%(solvent debonding) 7|&(Tokyo Ohka Kogyo, Japan).
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UHLEM | ttoR| IH7|R ZXE Debonding 7|2 Y FHAtARIS 28
Waferstack Slide off by heat leaaning
device wafer
H % { 4 '
& -
§ L4440

Process carrier

Film frame
mounting

Device wafer
on film frame
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18l 3, Heat debonding 7|&(EVG, Brewer Science),

Heat

Heat
12 4, Slide off BAIZ(EVG, Brewer Science),

2)251(risk) 8 H151] whEolet. Birht 2HeiAte] obd
& neakch 2 BgoR X\AE 4 9.

2.1.2 & |29 (Heat Debonding)
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2.1.3 tta| Mty C|22(Peelable Adhesive Debonding)
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A2 Yo T (process wafer)o]] o] &Z(release layer)©] B4
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2.1.4 42 |29 (Room Temperature Debonding)

17 62 nonssticky A2}E gt 7Hejo] Fo|wHE o] 8sk= 4
2 gEgH o] mAlrolot. TP & 4= Y] HlolH 2
QA ZHE] o] Hol# < Bl FET H2lo] HaL tiy Al
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18! 5, Peelable adhesive debonding 7|&(Thin Materials AG, Germany).
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2.1.5 #|0|X C|2%(Laser Debonding)

glolA e F=rrEol 9J3l 71KHd g (coherent) o] 2 Bl
< SRR AR Fg/do] Holu nro|Z2nE o]
510 F& Yol 2 MUAE ASAZ o= ok B3+ F
Zujd w2} 2He) A (ultraviolet) oA 2] €] (infrared)
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SHA k32 IIAIA A1 FHolA ull-e- whE 7 2
WAL 7FsA ok FH e 89S 2=t} L vieA
340 =2 AUEE 23] w2t A wiEd, AP, =2
B 59 7H A A S o277 theket 3780
#o|A7F Hg= L glom, HT o7t HaL Q= tEd &

Temporary bonding Room Temperature Debonding

Carrier wafer

- Non sticky zone
& Adhesive -

Carrier wafer

arrier wafer
Device wafer

18l 6, Room Temperature Debonding 7|&(Brewer Science).

Device wafer

= Backgrinding

Laser irradiation
YAG Laser

LTHC layer

Adhesive
layer

Top device wafer

Top device wafe

Glass carrier

Dicing tape & frame

§ Lift off glass wafer

Adhesive

- b glmr - /
Glass carrier L 2
Peeling adhesive
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12l 7. Laser Debonding (3M),
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| Bt=x| o7 |& Z2HE Debonding 71& & MAALQ|

< -d=

A9 glojA AL A R E=® 240 sl B
3leHA Bafl 52 oK curing) & WAEAIA 114, T4
HEgS 1dg = Sk

a9 7oA HoR|= upel Zo], UV 33y H2kaA)
(ultraviolet curable adhesive)E o83t AW =323t &
2e)(bonding)o] olFol A Hck. TiRRL THe) 7
o] YAG #lo] A (laser) & 0| §35}0] A& AR ¥, 7Helo]
Fojnle Solel (it off 0 2 Relahy, T2AA
ol 919] A3k H2HEES AAsH: WA= FAo|
WY}, 0] 71%e] SYe L WA W&o| 2 YAG
Hol g olgato] vl me AJ7to) thgo] o}l 4=
Sk B B 4 itk 12 Sia) Aol et 5o F
T oF A AT 2 S B4 2= LTHCS(light
to heat conversion layer)o| &2]d sfg]o] Sk gojH
(carrier glass wafer)7} AMG-El=t], Flo|A|7} 7j2]o] S+
2 ol f= AR o] LTHCE tri=w | o | 2|7k
5 SrEo] E ovA|= AekE L HekE GolluA|=
LTHC EojA7IER H2HEo] HaEe| tiYg 34
o] gtz Frh o]9jo thE FloA tEd WA eg+= LTHC
201 E8 glo] UVage] thigt 733t 84~ E4d< 2= polyimide
AL AHRAIE 2-85h= 4]0l qirk A9)A w7t
A (eximer) Y= H2 Fo|#E o] S
2 HolHE F3l FH2HAl AR 2|9 3t S5
Qo2 Qe G Hol|A =& Fo| TAgstaL, o] HoluA]
= HERAY wHo=RE $4] Ulen|y Zlo] oA
chemical bond breaking #4-S 2HAIAIA A 21A| ¢} 7] of
Hlolw 7}t Eel== glo|A tid sl +3Hrt

373 o] THoA vlEErhd o] 7[e5E F|o|AHE o]
L17]0]] 2ol A WE HiY 38 7L = o=
ol AL, vhde] Flo]AE FAKirradiation) g th&] 24
Q1AKcontrolling factor)o]] gt 112j7} F-E3] o]Fo| Aok
s, 3171 o] A o] gt 71211 7t B asich

=0
o=

IZE

Strong
UV curable adhesion
Process wafer acrylic PSA
@ o4 sy 2t i
- S
Mounting Dicing UV-irradiation  Pick-up
Weak

adhesion

12! 8. Cto|A EX(dicing process) =N
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a2 9, MethylaziridineS 0|28t M2tH|Q| 7tm 1Pd BAIE,

= el §7 Hlgo] wol Aasirhs go] A7l 3
2haR)o] Pl BrehEch B4 shge] e e F4
£ 78 AP} TRIE| T A g Elofol Ttk ERE BT 4]
UV S ol ofs) %27} 1ae ol tiag A Haus
2N AAR tf 27 delslolof s}, ure] A ZeAx 9]
ol ol TAFRS W7 | AL 2, A4 50) GaEE 7HAE
Qrich wheb HakaR|o) A8t A%l ek A7 9 Tey
A 8ke) 7 Sof gt 677 ARSI o] ol ok diet.

2.2 CI0]A 3H(Dicing Process)MfiA2] C|2& (Debonding)

9 82 thol A FAol|4 9 UVE o]-83t tEdo] 213
Bl BAolth AR AN UVAsH) A2
(UV curable PSA(pressure-sensitive adhesive) o] UV

2 vk H(reactivity) 0 5jo] T B 2H0] At
o= gosin, 71223 Hol QlolH ATiH o2 fejt of
227 A2 acrylic PSA)E 22 AMgalA] Hck. 19 8
ol Mok o] UV 24} ol 73e HaHES 4AI5te7E UV
2} ofFoll Fha(crosslinking)ell ]3] Hateo] @A
AfsfElo] elEhe ASE BolA ek

I9 9= oz A A 1EANacrylic linear polymer)
£ 733HA1717] 13l ARGt 7EuA| 9] 28} o] 9} BE-gSh=
g B2} 9] 72527 (carboxyl functionality)2he]

[¢]
BhS AU S-S e mAlzo) oladA 4% nEA
o] 7%, A% glolis e §2do] & (glass transition

temperature, Tp) 2 Q13+ 54 (rubbery state) 2] 75 (behavior)
O =2 Qe 2F A7) ZFA|9] 35 (cohesion) Aot H E4]
el UERLA Sk mebs Bt A WAYS 2 vk
A& Agele] 4 gTlofof s,

T 102 UVl &3 Fo1E =37 1l H2E 224 el
EQI3 thsA o= 8 A B i=t(multi-functional acrylic
monomer)©|th. 9bA] B A8 A7 TS Ea) thergt

29} #A, E4e 2= UV 73313 tilsd o= EA &

{([fl'lf(‘ HrYfX}
(IT:O
OH

{ Xfo(IHf(‘jH }
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OH
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0= (‘_H, .

L (;H-(CHI—\LX}-
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HN. 4y CHuI
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L-m(ultra violet curable multi-functional acrylic monomer)
o ot A7 13y vl lek

T 112 Tl 3788 HARAE A=sh7] $lsf 94
AET 7HAIE ARSIl HEo] Hksd ol FEA Hie
HE =9sle] UV 78t Ao = Wk 2329k e
IPN(interpenetrating polymer network) 7+-25 Zt=%
Eoj kg mAol), 2 TR} AR ] S5 flexibility)
2 5 o] 421 7ol oJs) BAsHA HEm WS A
2o] ke AlElE WE oA tiEge)] 47 o] RoiXE
2 3k Zlolth. BE ol gt a7 e o) g ¢
FASo] 2laAl wol AT e,

TE o]% fo] I o] mEZX|(surface morphology)
£ sk 245k A E3F ¢ a9k I FAloI
Hojw wHo] HERXE FAMshs L gl A+
2 Foks| 1 glom 1 Z thE A e 2 FE-SEM(field-emission
scanning electron image)d} XPS(X-ray photoelectron
spectroscopy) H4®o] it} 17 12+= FE-SEM2- 0|83}
o UV 24 242 2515 1 T 3 Holglis 9ol
u) o] Hak| WS WA AoITh UV ZAlHA]
7} 7V Thae] ofgt HAA| 9] SxE Fes Hot
BF2)71 A o] FoIA| AL Holls Ao Ee] o ER A4
= AT 5 Aok I 132 XPSE o] 8sf] UV AR
S71ol wE g ol Z2AX ol 99| FEdhe Cis
€} Sigp o] TGRS ST Aolnk TdoA & R0 UV
AR S7FEE G2l 98] SRR Sigp©]
vl SR A EAE = Ak & A 1I3RkE
Horgls AEA| Fo) Eolmo=2N o ZrAA
Hojm o] 44 28 ABEY 2 solue A E;IE
= e Aolh.

?—C(FIH:CHQ O—CEH:CHg

CH,0 (::H2 0
CH,=CHC-OCH,~C~CH,~O-CH,-C-CH,0-CCH=CH,
0 CH, CH, O
O-CCH=CH,  O-CCH=CH,

0 0

12! 10, Dipentaerythritol hexacrylate(DPHA)Q| g}t XAl

Y
N G

Add hexafunctional
monomer

Add curing agent

Linear PSA polymer === Cross-linked structure
UV exposure

a2 11, "AH|Q| IPN(interpenetrating network) L& &M =PI

IPN structure
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3. 28

L5 A A e 7o) HorE o] Y= Aol
A2 uete] Fa3t 7|W A S shuo|th. w3 as}
g, L8R}, A, 714, Y] 5 oheEt Eokd] At A W
AYS T Y Qe Ve SR 5= I AIAR
Q1 HEEA| o= =0k & 4= Stk SRA|TE RE=A| 57]7
573-8(semiconductor packaging process) 4 3}5} A
9] 7 B FfjQof| oJEsaL 9loH, AZ2A AFF AR
o] A o&/do] 27| wzof X% Aol ol =W A+
74 o Bd Ao @Holtt. webA A7 #7174 5788
&gl tigt g A olsiet 217] TR Al of] gt At
e AL A85= -2 2419 A7k AuE
£ 22 - S5 FF Tl 3 HEF A0 A 2 A
Zo| B3t 7|2AQ] At A= 2 &gt 7] disiect

() (d)
a2l 12, UV(ultraviolet) ZALZH0|| M2 C|=2Y(debonding) & 0|
(wafer) EHO| SEM image, (a) 0 mJ/cm’, (b) 50 mJ/cm®, (c) 100
mJd/em?, (d) 200 mJ/cm?.®

9000

UV dose (mJ/cm?)

6000 A

Counts/s

3000 A

0 T T T v T T T T T
290 289 288 287 286 285 284 283 282 281 280
Binding energy (eV)

(a)

6000
Y UV dose (mJ/cm?)
—0
#“ ~100
! =200
/1
- I
=z
= 30001 ; i
S f |
S f |
! 4
P [ o \
----- £ \
I 5

106 105 104 103 102 101 100 99 98 97 96
Binding energy (eV)
(b)
a2 13, UV(ultraviolet) ZALZH0| @2 C|2Z(debonding) & 0|
(wafer) EHO| XPS HA (a) Cis, (b) Siz.”
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