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iz

BEHEE N .
5G /6G , T8IV Wi-Fi 6 s

R B AN AIRAE

= ATSEAYEREEIR (10T) = BT (4K/8K HI5T)

- EERLET (TR = ETRAVEE

* EEMEET (BS) » HUERISIEOTTAINIERFEINA; Chap GPT, ATHERE
= EHUCHEA

ISMEEMIRIEIREEPWENSNE T EREEIIEIECERS. (B8, 406 THIEE)
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iz

tegeEtET T OSR Fat tree 3ROSR

Core N YRR 10412 10421 0422 ¢
ek H Core

s
P L G R N < ‘..-"
Aggregation iz aen?l
N\ S T e : 1ao.z.|/‘4-'

/ A\
/ N \ / \
o / :
7 / \ \ X
. - B .
b = X/ /% & \ 10.2.2. / 3 \ %
BE-NEE » @  Agwrewion
S, ¢ : W A $ 3 N 4 : i N :
N : ‘ S : : R, 3 : \/ i

% : / E S engih 7 : . i

Edge

S LIS o 8% 8% he se
SO OO s a0ap 2000 2008

Pod 0 Pod 1 Pod 2 Pod 3

Data access: CSDN, EfSUEELSTHZAT

NVIDIA AIEEEHIERY :
—&SuperPOD = 140f%5585+1703%#4/1+16005 A

1% ChatGPT4.0 IXHFAIRN AR KB E 3750 B iRFSER.
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JCIRIRFE fnIT 28
ADHESIVE SELECTION CRITERIA

TO-CANEJ3E coBEJEE COS/cOC/Box¥ide Silicon Photonics
A HAE SRMNETERTE B
I\ 1990sFF44 2010FFHARIETRA fE5eiath ey )
YERERAES JESmaE, A TEsn
B igsn B T = B Saurk

w\ Sticon photonics Zweveni
) “ q ‘waveguide
3 - ’ o - N <
.
.
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PROCESS INVOLVED IN OPTICAL ELECTRONICS PRODUCTION

Process: Align >
UV cure >
Completely cure

Siwaequide

Process: Dispensin
> die placing > cure

Process: Mixing
(optional) >
dispensing > cure

6
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Process: dispensing
> cure

Process: Mixing
(optional) >
Dispensing > cure

ag - JEeEBETER/ sle

Process: manual
attach or
dispensing




DIE ATTACH MATERIALS
CHIP BONDING

35

30

25

20

15

10

5

e @ @ 0 |
® ! o 9
£ R r,&"“ bs:(’ ‘3 Fd &P PP R P
< i ) b
Qq'\- ¢S g S g

Transceiver Power Density/Bandwidth

1.6T

10G 40G
*

ONET1151P/L 10G SFP+ Desig

ONET1151H

400G+ transceiver power consumption

= 400G/800G Yéi=iR

* 100G/200G EML
* 100G/200G DFB, CW

¢ SiPh Base

= RAISE R TIERT A= R
R E TIERIKHE

=t o

IR



5 A G
CHIP BONDING

FOB(ES AR A

= Jlaser, TIA, TEC, COC bonding, ¥4 17i#HE2X MILEE K
(ALN, Au plated WuCu, Au plated PCB,
0.3*0.3mm"~2*3mm)

= SSRVMRERE I A BRI,

= [EEREAEEEIH (<150C)

= {FER, BMEXNERGEE, EREEFETTHENSTHR

= EEEMNENR_EZBRBO

= =S85 4(TC,HTS,85C/85RH%/1000h), B S t4fekhizES]
ZE/Dax mMIL E3k
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IVaYESS

CHIP BONDING
ORISR FEEEE R

RIFZER TR

M - SMERENE; EEE T

Eiw = E#rFh3Ecuy, Ag, Au, AIN, WuCu,etc

Kt g .
= hZEFLRLERE: RIHER, hybrid, BMI, etc
= KRIEH > 5*5mm, EEERIK

AR » PERTEA > 3*3mm, < 5*5mm, EEERIK
= IR < 3*3mm, SIEERIK

SH4EE « SHEMEK

Sitee - BSH, FELSHER

: e \ Resin type, 10, CTE, modulus. tc
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BRI
CHIP BONDING

Thermal Need Bulk Thermal Conductivity

SSP 2020 >200 W/mK

ﬁ—%’— %ﬂ ABP 8068TI
Oy MMSNN /) 5P 5068TA, ABP 8068TB >100 W/mK

Conductive ABP 8068TD 50-100 W/mK

S ABP 6395T
B4
High Thermal ’ il 2R ABP 8064T 10-30 W/mK
Conductive BP 8060T, ABP 8062T

ABP 8065T ABP 8067T§

ABP6389 = VS —
FESH FS 849-TI, QMI529HT-LV, 8352L , 8600 4-10 W/mK

Medium Thermal 8037TI, QMI529HT
Conductive
84-1LMISR4, QMI519, QMI519LB,2032S
,...,*m%ﬂ 8200T, 3280T, 3290P, 8290, 3230, 8390, 2300, 8302, 2000, 2000T, 2100A, <4 W/ mK
h % 8303A (*#7=7 New)

Standard Thermal - >
Conductive

2mmx2mm 4Ammx4mm 6mmx6mm 8mmx8mm Chip size

‘
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IVaYESS

CHIP BONDING
< Semi Sintering System
R4 g Sy

Die

L/F
conductive Die Attach Paste silver Sintering Paste LOCTITE® ABLESTIK ABP 8068Tx§§u Series
84-1LMI1/84-1LMI SR4 SSP 2020 ABP8068TA/TB/TD/TI

11 6395T/8067TA nkel
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O 2L

CHIP BONDING
£ —f% F_L F= « JoBSMEK F—1X,
CGRESBMERY - SESESENE - CRYSASEHE - SRMUFK
=0 ESER R I
* XJAg, PPF, Au o B DRERERYER - fFEHSAg, . £ =
HICURIREE AT EEORIIS S L PPFELIREEE ) ?;BSME@E&W%
ERFSeMm? - B i N
R~ SeEcuREES - SHRZEL65W s SESmMmMIB AR
- £ELY 8068TA g, PPEEIR,
- Ry TS = B k= = msuTE.Ersm
. 175C1{ﬂ;§§ ° 175C'f‘tﬁ”§%ﬁ g;k 'LIE
. 100W-§’-#"2é—§ﬂ ° 100W-§'—ﬁl\'§§& ° -%'—ijfl\'j(:.FSO W
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ABP 8068TB APPLICATION ON TO CAN PACKAGE

ABPB06GSTBIn package therml resistance
QFN Thermal Drie (junction) 0.8
Package Die Attach
leadframe 0.7 4

Thermal grease
CU heatsinik / é 0.6 1 0480225 0.465585
Cald Plate g ) 0.452785 | 0.440375
] 0.5 1 |
10 : g Solder: 0.43K/W
g Bulk . = 0.4 | | | L
£ 08 = T E
8 - # | ) 2 0.3 o
£ oos ="
]
£ 04 0.2
] M Cure gas Air N Air N
E o2 || Interfacial Lenaria agfcu 2 epE 2
o
0 10 20 30 40 50 60 .
Bordline {urn) * Excellent in package thermal performance, comparable to solder

N FEESK
Bik: SRS EHESE Ag Ay, Cu
BLT.1*1mm d|e BLT > 10um, 3*3mm die BLT > 25um
E{YFERE: die size < 5*5mm, 20min ramp to 130°C, hold 0.5~1h,+15min ramp to 175°C ,hold 2h
die size > 5*5mm, 20min ramp to 130°C, hold 2h,+15min ramp to 175°C ,hold 2h

13 HENKEL CONFIDENTIAL



YAy
ABP 8067TA

ABP8067TA Room Temp Adhesion

8067TA BILEE

% 3*3mm Au plated Si die/PPF 4
Die = Au B EF RBO

‘s N
2 * * - (KEMLER: 140~150C
5 *
3° 55 1112w
= Sub

5

o Control 140€ 1 Hour 140C 2 Hour 150C 1 Hour 150C 2 Hour ::i;': Substrate Interface Cohesive

L (Fg’;;t)“”w 2.73E-05 4.59E-05 4.20E-05 4.47E-05 4.19€-05

= RBO test on Au plated WuCu

o

Thermal

Conductivity 13.162 10.946 11.282 11.751 12.674
(W/mK)

ing

Oh

Stége 2h Aftef cur



BRI
IESHER

V'S

SRR S 5 | EHELR ERTIAMSLY

8920TC MSL1 on Cu and PPF LF

3 3 W/mK
S|l
o i
cH
S =
bl
O E
o ~
O g | MSLI-SEUATREREER S - §—HEAKESHIR |
= b RIS | AR BT T AL MSLI-3 on several LF
< e
D
T 8611, QMI547, 84-3, 84-3]T, 8900NCM <1 W/mK
2025D, 2025DSI, 2025JR, 2053S, QMI536NB, QMIS38NB, 2035SCR
EEMR EEHAMSL2  MSL2 on Laminate
| | | | | |

2mmx2mm

15 HENKEL CONFIDENTIAL

Ammx4mm 6mmx6mm 8mmx8mm

Die Size
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ACTIVE ALIGNMENT

BOX/COC/COS FOEBERS

TO-can

¥

TO Can FREIE - PEIEEAE . BRI « Clens/ G lens ¥z
- Hi: - Hiw: - Bt - His:
B/ HESR PEI/ §EHIPCBIR WiEEE, e/ IEE NEEE/INE

M. AN, $EiEfESIR
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BilFaa
LENS COUPLING AND BONDING ADHESIVE
FBEERIRESRIKEFINE
UVEREEIL, EEEE
B ERRTE AR _—

RIEANETIER, TESRBEE. BT L ekl e
SRR - \

PSS W
i adhesive
SRS, BIFYERIR85RH%/85C/2000h,

TC/2000h, #HEAHOIEEIRS00hEE
85RH%/85C/500h, TC/500h)

" o« AEERFEAEZMUIRR
FARUVER
e T - RAEPHBEFIFER

17 HENKEL CONFIDEN 1AL Henkel



B8 E

LENS COUPLING AND BONDING ADHESIVE
ARG IRE IR RN E R R XA

UVE{LIRE
5%

SRR
RIEEE

XS FRE SARAVEURE
LALEES
[Sh=tEhea =S
PRt
AR

18 HENKEL CONFIDENTIAL

PRI (1~15s)
BHRERS

Yes

UVENL A RTEUVERET i T
SR

B EZRAK, FERIEERI IS 4E8~10%
oF
R HFE

LUX 3042M, LUXAAS5OT, HHD 4042

Slow(20s~ min)

Cations
Cure can also be initiated by heat

No

BEEL

EAR

B AEZRAR, BRI AEiT4a2~3%
¥F
[REFHAIR

NCA 3216, OS 5104,0S 5106



B8 E

LENS COUPLING AND BONDING ADHESIVE

UVERZE B

RIFREER FEEBER

*aiE BERYT, EtfFetc,

ez <1%, 1%-5%, >5%, SEEFN. NAEKEGX

FhE RIRMERE, B, RIEF

TI mERMERE, BERE

UVEHLIRRE UPH

7y AR

Tg >85°C, >100°C, REEE DIEKToMBESE L i4AE

CTE <20ppm, 20-100ppm, >100ppm, SRR, BEBEEREX
i a[EEM TC, DH, TS etc. \@

HENKEL CONFIDENTIAL



B8 E

LENS COUPLING AND BONDING ADHESIVE

50 —

20 —

EHERIBEHCILSEZEFN CTE B ERTHIERIS S H/i8EN
> 100Gy¢iER < 100G¥¢i&EIR

AIEERERFE ST
_ AA3491, AA352,
\ UV9060, 3703

IFESRERNA, HlnIEs
S AR R PHIB TR

ERIBHRNE

INERR:
0S 5104
0S 5106

20 HENKEL CONFIDENTIAL
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BB

ACTIVE ALIGNMENT
0S 5104 1055106zt E4iE
XESH =FEE 0S 5104 0S 5106
= D50 < Tum < Tum
BHRYT D100 24um < 10um < 10um
FhE Z8-F> 35000 30000 ~45000 30000 ~45000
Tl 2/20 S-1 14 > 15 > 15
B 4W/40s+120 °C/1h 4W/40s+120C/1h 2W/10s*2+120C/1h
WIS TRE °C 115 110 110
CTE {&F Tg ppm 19 18 18
s 0.6 % 0.65% 0.65%
ESRERRS 120°C < 05% < 05%
EERS 120°C < 0.1% < 0.1%
DSS 1 * Tmm Si/ALN 5Kg 5Kg
DSS 1 * 1mmigiEdie/fEE A
e Ny 3.1 26
DSS 3 * 3mmiFHEdie/fEER
e YN 8.1 9.1

* 3¥: 0OS 5106 20S5104 uEEULIRA,

21 HENKEL CONFIDENTIAL



BB

ACTIVE ALIGNMENT

MR HEFISER
= £ 0S5104 20-

18

= IFIEAERY: 3*3mm, 1*Tmm 16

147

DSS (Kg) MIFEZEE

12 .0

- B BER/E. R, BN

DSS (Kg)

= E{k: 4W/40s+120 °C /1h

@ e
*

3FBMM2XMILF — = == ——m m m e e e e e e e e - -

SIS
Do

*IMM 22X Ml = = = = = = = — = — m e e e e e m——— -

f=)
I

die size 1% 1mm 3%3mm 1 1mm 3%3mm 1 1mm 3%3mm
substrate Au coated steel nickel steel
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ACTIVE ALIGNMENT

MRS R
= £ 0S5104

= WEHRRY: 3*3mm
- EiM: IIE/AES AN

= E{k: 4W/40s+120 °C /1h

23 HENKEL CONFIDENTIAL

DSS (Kg)

AL

25. 0
22. 5
20.0
17.5-

Y -
150 5
& 12. 54

2 i
% 10.0 1 D
7.5

3*3mm 20MIL]
2,54

0.0

4.9

Time



BB

ACTIVE ALIGNMENT

MRS R
= £ 0S5104

» HERY: 1*Tmm
= EM: BIE/EESAEINIR

= E{k: 4W/40s+120 °C /1h

24 HENKEL CONFIDENTIAL

DSS(Kg) 1 MIfHZkE

7
o
v—1‘ 5
~ .1
Q0
£ . 1 9
g 6 .6 4
9
2XMIL L o o o o o o o o e e e e e e e e e e e e e .
1,
o
> > > > > >
£§@ @9 Q§§ &S d§§ Q§§
Cﬁ@ Q§g§ ggg BN Q
XA °O\ HQ\%
® &

Time—1



BB

ACTIVE ALIGNMENT

MERFIER Boxplot of DSS/kg
= U#ER: OS 5106 10

= EF: Imm*Tmm Si/ AINEAR | . * 8. 92
- EfEHE a o - o, .. B
2W*10s*2(45 °£g) +120C* 1h %1 F

- ZR:
1000hA] SIS 5 106(RFFIa%E 3

[o2)

DSS/kg

aging condition RT 85/85 *500h 85/85 *1000h  TC*500h TC *1000h
product 5106

25 HENKEL CONFIDENTIAL



1

SIS

TO CAN PRE-FIX ADHESIVE

CTQs AA50T AA50T AEhRAS
FEEE mPa.s 80,000~ 144,000 30000
T 2/20 S-1 / 5.0
Bk 1W1/ (C)g’cz;ﬁ?“ 750mW/12s (+100C/30min)
Tg °C 163 142
CTE below Tg ppm 36 19
RFRI AR % 4% 1.4%
HRREITRANER % 1% <0.5%
Z*Zmivgiii/steel kg 25 >
UV+Thermal DSS 38 6.1

2*2mm glass/steel

AASOT FHRhRAMLES :
BIRUVEL
TEEHWEIVFER
R 4EZRIHES0G PONFB SR ER



BB E

TO CAN PRE-FIX ADHESIVE

UV power: 750mW/12s

Individual Value Plot of DSS2 (Kg)

DSS2 (Kg)
[ ]

(o]
1
[ X}

oh 8585/500h TC 500h
Time2




meft/ CEMRE R

LENS COUPLING AND BONDING

TR OSA E1E R JTRET. OSATSIE. B4,
HtbaE i

HE . IIE/MEE
- PCBEEEEHR,
$2/3045X
Cllba=x

PEL

EMCRER;

REMENTD;

(NEAverES

RIFRIZEIE,

KNE=pakss

RFHY TC, 85/85. HTS IR,

=z AN
%E 7'( )nslj-'_l = BHEI L

28 HENKEL C



meft/ CEMRE R

LENS COUPLING AND BONDING

R4TH5I%

: Loctite Eccobond
... F113SC (low
: curing stress)

: Loctite Eccobond
;... F131 (low curing
: stress)

... OA8300/0B8301

29 HENKEL CONFIDENTIAL

.....

OSA iR

Loctite Ablestik
BF4

Loctite Ablestik
FS245

Loctite 0S8301

EF LR HithZE ki

_____ Loctite Ablestik
BF4

Loctite Ablestik
' 3119

.. Loctite E01016

Loctite
NCA3216

e Loctite UF3711

Loctite Ablestik
2025D

Loctite Ablestik
8387B

Loctite Ablestik
2332HF

Loctite EO1016



meft/ CEMRE R

LENS COUPLING AND BONDING

PEIERTAEE

= RITERE:
= FTFPEGEEIEEAIRE vV EY
= ERERE, BIREERE
= SERGHERGES

" FERRETE:

33ppm, & TI, RIE UV =E SRINE
& (5%) , UV + BELER
SEIREIL,

UF3711 {RIIFE1.4%, HRIBRUVEHL XJ PEl B EHIFIE SIS,

(10~12s) , ZBUVEIL HE ERINE

30 HENKEL CONFIDENTIAL

NCA 3216  1.8% {AFRI4EE=R, CTE X PEI ‘EHERIMTE /158,



meft/ CEMRE R

= UF371 ibfashis/ ZEIRINF e © ,q
- [HEFAREMHE : : : : : : :
* PREEUVE{Y(10~12s) 0000000
. eeeo00o0o0
eeeo00o0o0
- 5alRM (>=100% TC) 0000000

- ART
- SHERSET

31 HENKEL CONFIDENTIAL



meft/ CEMRE R

LENS COUPLING AND BONDING

PEIFEHRALIE -
_ = IRIPERE:
- BEMLEER
= (REMCIRLEZRAONCD, BB AR
= X7 PEl SRR B EBRIMED
= STg, fKCTE

DEZE353

= FEEETE:
== 100 "CEMLIRE, W4eZ(E, I CTE &F EO1016
ABLESTIK PEIERFHIEMYT, (FREMK
3119
RE= 120 "CEWGEE, WHERE, 5 FEE100°CHEL
ECCOBOND  PEERZEMIF, nIsEttResF
EO1016
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aR{t/SE AR TR

FIBER REINFORCEMENT

Kiglae FLFHhITRR

THE mPa.s@20s-1 10000~20000
Tl 2/20 S-1 14
B4 UV+#(120C/1h) Bgluv
EE ZBES D 30~45
ERME 120°CIA TEHELELR
THPEEE 45 R R, FHRELES, EHE
(Ll SRS
e 85°C/85%RH/2000h, TC/1000h,

TS/20cycle, AFHR, AHE

= i BEE(R, 120cCLAINEIER.



Py =Y

TRANSPARENT LIGHT PATH ADHESIVE

34

OGR146TUV OGR 150THTG
RI=1.46 RI=1.50
/ Refractive Index
1 1 T 1T 17 1T T T T T T T 1 L | g
1.40 1.45 1.50 \ 1.55 /
Loctite AA3492 LUX A4083T LUX A4035T
RI=1.48 RI=1.51 RI=1.57
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TSR RIETT
TRANSPARENT LIGHT PATH ADHESIVE

Photo access:Yole Developpement

Schematic of silicon photonics packagin,
SRIERE Challenger 1.0

e = — ol
FE ERE 100~1000
B > 90%@1200~1600nm
IENES 1.44 1 1.51@1310nm
B UV < 15s+ thermal , #{RtstF
=E 200MPa~1GPa abC R ey
T {ERTIE) > 8/\F
WIS TRE °C =125 °C . e Ti260CETE
CTE{EF Tg ppm < 50ppm
ERM I ENASA outgassing E3K
260 °C /5-10min (%)
EIFE 3X 260 °CEIRIE (@670)

5X 260 °CEELRIE (F558)

i 2*2mmIE/HIB5MPa




CHIP REINFORCEMENT/PROTECTION
UNDERFILL AND EDGE BOND

SRR RIRERERIETE

Loctite UF _____ .
----- S8000AA Loctite FP4531
- Loctite UF 88305 o Loctite FPAS30
. Loctite FP4530 ----- Loctite E1216M

. Loctite E1172A

36 HENKEL CONFIDENTIAL

DR

Loctite 3703

Loctite UF3711

Loctite 3128



CHIP REINFORCEMENT/PROTECTION
UNDERFILL AND EDGE BOND

37

Underfill not needed

BGA

Partially need undefrfill

Flip chip

Need chip level underfill

HENKEL CONFIDENTIAL

Intel Silicon Photonic 100G CWDM4 QSFP28

Y SN, '/".,m~-;.;;.“_m_._ = s
M -———~»I~'~~f~-‘ : —m--u-I M= D Q\'\ ATFr“‘ - por

i
|

fcmic
) W i
ST

Photo access:Yole Developpement



CHIP REINFORCEMENT/PROTECTION
KEY TRENDS OF FLIP CHIP PACKAGE IN OPTO

Small wafter size
* Main package is Flip chip
e <10*10mm

UM

PSV
Final metal

New bump technology for fine pitch
e Cu Pillar bump
* Fine pitch (<150um), lower gap (<65um)

Very thin dies & wafers
* Thinner profile
¢ Ultra Low-k die

Thinner & higher density substrates
¢ Limited space in 400G/800G transceiver
¢ Silicon photonics high integration

» Pitch, bump size is important dimensions of flip chip. This will determine the capillary forces and

determines how big the particles/fillers can be in the underfill.
» Chip level underfill is the main needs for Opto application. Underfill particle size is the key drive for

underfill selection.
38 HENKEL CONFIDENTIAL



CHIP REINFORCEMENT/PROTECTION
KEY TRENDS OF FLIP CHIP PACKAGE IN OPTO

_- Underfill product series

Property
Filler Size (max/avg)
Viscosity (5 rpm)
Tg by TMA
CTE (<Tg / >Tg)

Storage Modulus @25°C /
250°C

Cure condition

Application note

39 HENKEL CONFIDENTIAL

Unit
um
cP
°C

ppm/°C

MPa

UF8830S UF9000AG(new) UF8200HT(new)
3/05 5/1 5/0.2
23943 11930 11496

118 135 114
25 /100 19/62 20/89
11081 / 328 15000/400 15000/220
150C / 2h 160C / 2h 165/2h
Flip chip Flip chip Flip chip

package, small package, small package, small
pitch and bump pitch and bump pitch and bump
size size size

FP4530
5/1
3500
145
46/150

5600

160°C/7min

Flip chip, BGA
package,
small pitch
and bump

size

FP4531

20/5
10000

161
28/104

7600

160°C/7min

BGA package,
large pitch
and bump

size



METE
JCIREREER

a1 S
(A R
FERE T I

s
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SRR =2 N
(SR EHE PCBHREGR
{KIE4ENL ]
=R




RETH
ﬁ‘ﬂ%ﬂ%ﬂﬁl,m

- TLF 3800LVO TLF 5800LVO 6w post-cure gel 12W post cure gel | 14W gap filler

RERE
EEdIEIES

i)

JRIE, 30cc &,
90psiES]

iZH

HEREE,
D4~D10

TML/CVCM
EEEFMM ASTM
E595)

&=

3.8 W/m.K

FRE R
(BRZE1D)

RER
25g/min

1%

<100ppm

0.05% / 0.02%

RT/ 1 year

&

5.8 W/m.K

FRE SR

(ER4E{D)

IREBHY

30g/min

1%

<40ppm

0.04% / 0.01%

RT/ 1 year

87

6 W/m.K

JEE
(ER4E{R)

IREBHY
Above 100g/min

<1%

On-going

On-going

-20°C

GivsurELy

12 W/m.K

TREMIEERL
(R4E{D)

REH
Above 20g/min

1%

-20°C

RdRES

14W/mK

SHURLER
(XBH)

HMER
Above 20g/min
<1%

On-going

On-going
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