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Mix compenents according to the respective mass percentages

thereof under stirring to obtain a first slurry, wherein the mass
percentages of these components specifically include: 21-28% of

a trifunctional epoxy resin, 8-19% of an amine curing agent, 54-66%
of a filler, 0.2-0.4% of an accelerator, 0.1-0.3% of a silane coupling
agent, and 0.1-0.2% of carbon black

Transfer the first slurry to a three-roll grinder for dispersion treatment
to obtain a uniformly dispersed second slurry

Defoam the second slurry in vacuum to obtain an underfill

adhesive
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(57) Abstract: The present invention provides an adjustable underfill adhesive and a preparation method therefor, and a chip packaging
structure. The underfill adhesive comprises the following components in mass percentage: 21-28% of a trifunctional epoxy resin, 8-19%
of an amine curing agent, 54-66% of a filler, 0.2-0.4% of an accelerator, 0.1-0.3% of a silane coupling agent, and 0.1-0.2% of carbon
black, wherein the molar ratio of the trifunctional epoxy resin to the amine curing agent is 1:0.7 to 1:1.4; and by controlling the molar
ratio of the trifunctional epoxy resin to the amine curing agent to be 1:0.7 to 1:1.4, the glass transition temperature of the underfill
adhesive can be controlled between 90 © C and 180 ° C. In addition, by introducing the silane coupling agent, the degree of bonding
between the filler and a thermosetting epoxy resin is improved, and thus the stability of the underfill adhesive is improved; moreover,
an organic matrix-silane coupling agent-inorganic matrix bonding layer can be formed between an inorganic interface and an organic
interface, so that the bonding strength of the underfill adhesive is improved, and thus the protection effect on a chip is enhanced.
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R ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥kl
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CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG)s
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—FP TR RIA IR, RHEHTERE R HELEN

B ARARI,

AR BT IR A H KB AR, 453 R — AT R R L
BR. HE & ik RO R HE LM,
FRHK

JRARA AR A — AP B TR RS R REE AR M A, EEAUNEED
mAE RS AEBE R HAKZ G AR P, Al B E R E AR
EXR BERZFAGERY, RIS SERZIMEGSHEFELERE R,
K, LA GYRIA LR BENE T A RAA LM 5 S/ . ARAIZE G
BZ AR E ) RE5%, BHBRIEKR AT S UARKIBAE T RETS, &
FAHIRMRAMACEINRGR . Ef/ 3RO E LR BHHR, &
T RE Gk 4ot % R AT, MRS A SR

B TIEAL (Glass Transition Temperature, Tg) R M#4Hay %4t
MRz —, RMHANABRESHLTASRSH T LNRE, 45 TEHAKEH
WRICRE. ERMOGERTIRY, ABLETEEXKIKSGH2EAK
AagAE R Ao TR K, FaIB i TR %4290 £ 180°CZ ], A # 49
1R Fam TERE £ F Lo

Fb, defTRAE—4P TR, VOIERAT S/ a9R P 2R,
R RAIBEARA R B E MR AERP,

AKARE
AR R 945 TR —A TR RIVATI, 54 7B A A #

FREM, AEV A LA —RFEKFIA,

AERLEARBE, KEWE—FT@BRET —ATHRQRIE K, FT
HRFAE AR N E BT QAT A0 =% fe R AMAE 21%-28%, I%
£ BIALF] 8%—19%, 3 K F| 54%-66%, 424 5] 0. 2%-0. 4%, #1185 7 0. 1%-0. 3%,
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R B 0.1%0.2%; Fr ik =% At B 3R A AG Ao B 38 B £ BIAL 7] 69 & Rk A
1:0.7-1:1. 4,
LE—FEP, TR ERAFAMIEOEH XD
o
o
o OF
O\/AO
(@) o

EH—T @, Pkl kBAH 0 Z O, PR A
RJeF a2y —H,

AF—F@T, FEBAR O AL, k= A Bk d
0.6 um-3um.

BEH—F@P, PRI L dkok AT R

EH—TEP, FARRBRAQE Y -RAWAZT L hlif v -45
REZCTaARIFHE S —FP,

EE—Tr @Y, Pk = RALEEE) R/ 5 A 60%-65%, FTifeKek X2t
K FF A DA 0.2%, FHEIZ(BIER6 R T 2k 0. 2%, Frik# B
REB A 0. 1%,

RK O = @B T — b e 5 — 5 @ AT 9 5T 845 4 IR AR AR 49 H)
&7k, ARG H0HE: SUREASHERBE QWA ZTE 5 bt iT R
&, BB, ASERER L BROE: =% R H AN
21%-28%, Jie £ BIALR 8%-19%, 3R A5 54%-66%, L3t 0. 2%-0. 4%, #A/%
IEF] 0. 1%0. 3%, # 2 0.1%0.2%; S2: ATk § — #4645 £ = AT B ALk
TR, FE SS90 % K, 83 ¥ATE f R ITATRE,
13 3] JE AR 7K o

EFZTrdEF, PR ZE A B IR ARG A= P i e K B AL R 69 7 R b A
1:0.7-1:1. 4,
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ARPEZHTRRET —AE RN, QL. REALK LY
SR, REBEARESAZEFERRAS R BN A E 2L E )7
FOE, TR ERAPE S R Z AR BIR, Fde % — 7 @ Pk 69 7T B 4549
JRARI ARG B IR B AT R R G %, R PT R RSA AR A IR ik B i £
AR BT R I B 89 — 33 R @ TR ] R 89 5 —35%, VAR R AT A FE; 2T PTif
JRERM TR R R AT BIAL, BILIRE H 165°C, BlLedia A 2h; BliLsE R
G, FREAMNELEMN,

HEXER:

AEARBGTHAEGRILAARBER TG pILHEIEATHEY: ZF
e B IR A MG 21%-28%, i £ BIL A 8%—19%, 3 7 7| 54%-66%, 4% 3t |
0.2%-0. 4%, AHIZABEEF] 0. 1%-0. 3%, % Z 0.1%0.2%; Frik =& ft M IR AM
Jig Ao B 38 e K BUAL R G BE Rpb 9 1:0.7-1:1. 4; S =T e MR A 5 e £ B
R FERLFT 118, FAERAERZ LA, bk B ARG 69 3
IRE R K, HWIBNHE T ERELR R KA, BI85 =7 B A4
RBEMLF G ERILA 1:0.7-1:1. 4, THRIVGALKO B IBUE TR E AL
90-180°C =z 1], w#hoh, BINFELABIRGN], RS TH AN A= B MW IR AMIEZ
eG4 K, #tmiRe TIRIPE KGN, AT AL @Fff
B Z 8 S R BURAR AR AR IR R - ARG L5, RS T RIEAK
A FEEE5RE, IR T A R R R,

P B HEBA
AT RPAERKBEAARAGAPEARPRAFRRPOHRFTE, Fadsat

AP FTE AL RN BEERLRNE, RmbH i, ToHEPHRE
AR AR A — K], AT ASUSEEARKAR KR, AT 2
PEFEN AT IR T, LT AR B 2 i B FRAF e 9 IR I

B 1 A AP i —AF SRR 69 RS0 ALY ) & 77 k69 IRAE o
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EMARKEEU R AT, AR RAR I, X2 BARE T
KA P THARKLH, mIAERHEAKHA,

A BT, RAEFZHHRGLIA, AR KRB 2L A 4o KA
BB E RS L. Bk, RAEFA L, KL AR B K FoF 5
RKiZBH H5RLXHAEMBIEARAARG—REMAAR S, EHETE,
ARBLIA 4k

MRAE B A AR GLER, KRB R F 69 & A R A BAEEF,
HMBEFT A ERARE TEBLIA FERA

AW IF R — A ISRV, PRI ARE R Z A ALk
HEFEUATES: ZFREARARAE 21%-28%, X BILF] 8%-19%, 3 & 7
54%66%, 12 HEF] 0. 2%0. 4%, AHIZIBIEF] 0. 1%-0. 3%, # 2 0.1%0.2%; Frik
ZEBREBREMIE A AT ik e £ BIALF 69 FE Rk K 1:0.7-1:1. 4,

AR REA TR RIFBARERE AT OFEUATAY: ZF
e H IR A AR 21%-28%, e & BAL R 8%-19%, 3A & F 54%-66%, €
0.2%-0. 4%, AHIZABEEF] 0. 1%-0. 3%, % Z 0.1%0.2%; Frik =& ft M IR AM
Je AP R B £ BIL R0 Rk H 1:0.7-1:1.4; =% e AR AN 5 e £ B
WRIGFERILET 118, FABRFRARE T E, ok B MG
BEERK, HBUETEELR R KL, Bd8% = 7 /8 H 3R A AE g
RBELF G ERILA 1:0.7-1:1. 4, THRIVGALKO B IBUE TR EIEHL
90-180°CZ ], #hol, FINAALBIER, R THAN A REBILAMEZ
MG SA2 K, #mRS T IRIPBALKNGLEZ W, AT AR @FF HL
@ Z A R U AR AR AR IR - ALK GG 5 5 B, RS T KRB LK
B Fs2ERR ., Mg AR T S h AR AR

P — ST RERG AR P, PTiE = F Ak AR AR 49 254 X b
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ZE R AAE R AR AR, ST A R R AR AL IR Rt o ) M RE .
=B AE B IR ARG °T VA T 9 W E T KGR AT, Bl4e 5T 7 5 1L T TDE-85 (3R
£ % 2 100-125g/eq) , J MACHE B T AN 5 CY-186 (LA Y %
100-110g/eq) o

B TR EP T, R LAERNOEZCHWEE., —CATX
A R P E S —AF,

e £ BALHI e — R B EAREFGEAT HSZFRAFAMER L, B
R p% LR R AR 25 M 6 Bl AL S 4. i L BLRI T AR Z Ui ig (&
KA L EH 48g/eq) , —CLHEPR e (FRALEH 45g/eq) , MRz
(FRABFH 27g/eq) b 84EE—FF,

fie & B R 5 =5 it H 21 A ARG 69 RO ALIE

LIMAMAE: BRI ERIEXTF 1108, FALRAL S, AW ERER
0, BRE-FEAR AR EPREES, BERELRENA % £ EAK

AALLE RS, KKERREZ ARSI A&, £FBLS Tg i), BEAKT
FBRGRBIK, ARBF AT AERHRTITENEE, BAD QRN
AARAALER T, R4 Tg £

YR AMAG: BALKIE RIS T 1:1 88, it EA-L AR R T4, I
FRR K, Tg LB R KA

LIREMAE: BRFER DT 110, Iids, REAGKAERKK,
Je R-M AR ARG TEF REHS, LR IAEAPHFROHES, AT
TEMBERAHRAEGEEL, HSRPlE, — XA LRREHRAE,
RRXBEEET D, BHRTK, R& Tg £
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BT, AiFid s g = F R B I A RS Aol £ B LR 69 B R bk R SR
LA R TR 49 HIB A L IR AL AIIE )

BT AR R P, PR A R 046 Z R aE; ik — A LAY
B2 0.6 um3um,

ZAALEEAE A AR, T IATRIK Bl AL A 69 AR R 4L, KT AHAE

BT Re A R P, PTRAT 8k F & 45K ek R AT 3 F

A2 R 5T LA Ao bk = 7 fig B 2R ARG Ao il £ BIALRK 89 RO 2 2, ) Bk
BT, R AT RCE R T LR R R], ik, Kok R R
TR A-F K -2-R Kokek e 2-L H-4-F KoKk b oy £ —F,

B TR GG AR P, PR AR ARIRA| s Y - AR A S P AL b e

AR AR FHE ) —H,

FEIABRIR T LR 3R BBA AR B AR, S A &A@ Si0, & SiNRLEZ
MlayiEdE, RSRIPBARKR SR RE DO IZEREFATHR, KAPiFP,
HABIKR O y-AAAZF AR e y-AAAZCAAERYHE ) —
AP, BA—NEXGBRETRARZATRBYGPT AL AL, ARTR
AT AEHEMR CREK) REMES, P RERC AL A KR A ARk
B2, b5 AW R4 6F) s it BdR, XA E RO E AR AT 2 LAR IR R T A8
it H MM GRER) AR ESY GAEMRME) @i s R g mit
B Z A eGSR, ARG R A A FaE M

FE— TR R P, Tk — R = | 2tk A 60%65%, Pk K
op RATH TG B b 0.2%, PR BIRIGIEF G R EA 2L 0.2%, AR R
BRER DA 0. 1%,

AT AR RAME, KAPiFLRE T —Fde LR PR 69 7T B4 K
AMARG B & F ik, FHRHE N PTR, PR & FEads:

ST: ¥ &m0 5B & A RED PILITHAERS, F2 % K4,
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BN RE RS LERQE: =8k B IR ARE 21%-28%, & & B L
8%-19%, AT F| 54%-66%, 2R 0. 2%-0. 4%, HIZIBFEF] 0.1%-0.3%, # 2
0.1%-0.2%; 2P, Ht#kotiElH 90-180s, A% 1100r/min, 3 1450r /min;

S2: FATik F — XA E =R BENRATHRLE, FEHBHIH
oo AP, AT EMP IR A 20-45 um, HHIER A 10-25
wm;

S3: KAk F KM #ITAEE, FRRIMGEAK, LP, £AHSH
Pk AR BRE, ASBLEE A 50-100s, A% 1100r/min, N5
1450r /min,

VER B —HF T GG L6, Pk =B fig B 20 B MG Ao B i i K B AR ) 49
PEREEH 1:0.7-1:1. 4,

EF—ANEHRAME, APFLRBET —HSAIEEH, LR,
BREALRLGER, RREALARESRAZNF SR RAEH CEEZENS
AN [R R B G9IFIE O 8, PR R Ao PR 3 B Z 1) A T T

T L3R 8 —J7 & P iR 69 7T 1845 69 JR R IE AR A9 IR IR B A PR R 8932
%, AE PR BRI A AR ik 38 1L £ am A R AR BIT 3 TR IR 89 — 3% I 19) BT 3R T TR
89 B —3%, VA AT A

PR RN IO I ik AT B4, BIACR BN 165°C, BALETElA 2h;

BALLE R G, 353K 3HEEH,

T Bk Eap, d—F BB AT IF, ZEM, XEFTHEPTA
FTHARPFERARNTRAAPFOER. TPIEEP P REZHEAREMHG
SI Ak, BEHEBEARRENE . FAAMEGE RicAE, Wik E R
EFRARAE ., B, RARBBHIE ) B P28 & 4T

AP 1-6 Fo3F b P 1-3 PRIE AR A0 H B E B o tbitde T A1
B .
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21 REEY>REE NI

shpb | xbpb | 3FEb | Bk | R | Fk | Fak | Kk | Fk
Bl |2 B3| B B2 B3 4] BIS | Bl6

AN

CY-186 5
ZUHY | 1:0.6 [ 1:1.5]1:09 | 1:07 | 1:08 | 1:0.9 [ 1:1.0] 1:1.2| 1:1.4
e 69 B R 5 0 5 5 5 5 0 5 0

2

CY-186 28 26 | 245 | 27 25 25 | 245 | 25 | 225

ZUHW
iES

8.5 18 | 11.5 | 95 10 11 11.5 | 145 | 145

Z A A 63 | 555 | 635 | 63 64.5 | 63.5 | 63.5| 60 | 625

4-F F-2-
N 04 | 04 | 04 | 02 | 02 | 02 | 02| 02 | 02

R Kol
KH540 - - - 02 | 02 | 02 | 02| 02 | 02
# 2 01 | 01| 01 | 01 | 01 | 01 |01 01 | 0.1

352 36 p) 1-6 Fo st tb ] 1-3 FRA%E A9 R0 AR AT i AL . OB
TRE. BBIKRAS., REBET., HEBKERRHEMNK, BARRXTFE
Fo 7

. fEARAR . A HEARME: ASTM E2254-2018, B 165°C, 2h ElfL 7 A4
Ao, F] &K A 5 69 RS2 55mm X 10mm X 2mm, & JE) DMA st 470, MRS 4L
X.: dual cantilever mode, #&#IINFE: 1Hz, Fkta: 10um, FEkHE: 5°C
/min; FAREAE B B 25°C-245°CH914,

2. WBAEHTIRL Te: £AFE4R/E: ASTM E2254-2018, B 165°C, 2h
A7 A 09 Sb |, ) & X AR S8 89 R A 55mm X 10mm X 2mm, & ) DMA 2 470 = |
MEFHEX,: dual cantilever mode, #&#HIME: 1Hz, kM : 10um, ARR
. 5°C/min.

3. #AEAk A $ . A FAREASTM E831-2019, R 165°C, 2h BliL 7 A

Ao, &) &)X A 09 R ~H 59 Smm X 5mm X 2mm.  JH TMA (compression mode) |
8
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AR IBIK 2 4. TMA 9 AR E . A& A 0.05N, F—Kkiafh: £
#-220°C (FFRZEE10°C/min) 5 H ZkA3H: £IR-220C (FERF10°C
/min) , B TR SHIR Bl & 438 IR A& 2L CTE1/2 4 Al BUR & 7 50°C-90°C
F2 160°C-200°C #9414

4, B : DSCALZE #ATMIK, A FA4RE: GB/T 19466.3/15011357-3,
I 5-10mg #eoe (LR QA npdetbpBe & M 89 IKi&R) , Fim%E: 10°C/min,
‘£ 8-250°C.

5.4 E 3G K B R B 3 RAR S A BT AT (14445 F, #4059 20r/min,
FIRSEATR E)

6. FANPEM X A ik F 20mm X 20mm, B 0. 5mm 49.E F A 3K 35/ F 50um
B4y SUE I ASAE AN A IE B R B, B HAMA 0 CR M £, M=%
aP, R S ARAT I A RN U S A B T S HE R 0 — R A w iRk, R
BF T E, AL@MAERT, KIAMAKSEHIBRRILER, TR
ik —F (10mm) #9rFiE], VARAH (20mm) B a9 et Ia],

MK 25 R4 T £ 2-3 P

& 2 MIKEXR

F R 1 6.2/0.06 85.9 34.2/95.6 422.3 126/580
st e 2 6.8/0.03 84.3 36.1/94.5 425.6 150/651
*F R 3 6.5/0.07 144.6 26.7/72.9 319.1 82/269
P 1 5.1/0.11 90.5 28.8/86.2 53.6 45/152
% 2 5.9/0.02 121.7 27.7/89.1 65.8 38/124
%365 3 6.4/0.07 146.1 26.5/71.9 35.2 39/194
k361 4 7.2/0.06 180.5 20.7/60.4 224 51/158
%40 5 6.1/0.02 139.1 28.1/73.3 42.6 36/137
5% 5617 6 6.4/0.07 115.6 25.3/89.2 51.3 55/167
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4% 3 DSC /W'J ﬁ\‘ %

First Peak Second Peak
MK, E
AHexo (J/g) Tmax (°C) AHexo (J/g) Tmax (°C)
e fpl 1 60.4 196.3 0 -
e 2 102.3 195.5 12.8 211.5
st refp) 3 78.6 194.1 0 -
% 1 73.1 196.1 0 -
%6l 2 78.3 194.7 0 -
55 819 3 79.7 195.1 0 -
5k 3617 4 91.8 195.2 0 -
] 5 102.2 196.5 13.4 210.1
£ 6 102.0 194.8 12.6 212.4
B B AT o

(1) *Fefpl 1 CY-186 5= vty /E Rk KT 11, FALTE,
e AR IER, AR RFERAK, TR 54 CY-186 A KA R, R4 Tg
P T 90°C; RRARIZARIEF], ¥R 24h A5 A IE KB, BRI 1 Bt
F AR LR AAL T B E W RIA RIS A £ 7 B HIB R &
—fAMGRk, AL@AERT, RRAEFIBRRIIER, SIEAZE 10mm
i, M 126s, LR ZE 20mm 0, F o 580s, T W, KRR ER E
(2) *Frbdp] 2 b CY-186 5=y B Rk b F 121, leididE, k&
AReyREEK, BA-FARXEBG AT R AE%KS, LRI PHELL
5, MATHRALARIAENEE, SR, —RoTFALRAENHR
B, A RBEERLT D, ALK, R& Tg ) FT90C; AR BIKH,
¥R 24h A5 E3E K B, BRoR ARt 2 BLib A & A0 RBMA R AR B
RAEMK, IR RAVARFN R £ ;
(3) *Fbfs] 3 P CY-186 5 =T Hwafiedd/E Rk 1:0.95, Tg £ 90 £
180°Cz 1], 12K X ARIERN], &R 24h A5 /Z 38 Kbe, BRoR Akt 3 ALtk

10




10

15

20

25

WO 2025/091894 PCT/CN2024/096689

Fl & RIBA AR AT BLRFAHWEM K, WIRRGAIRK £,

(4) 564 1-3 F CY-186 5= et ERIL KT 1:1, T AL T F,
e ek B, BR R B BAK, PTAE 5 4 CY-186 K X A R &2, 12 CY-186
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