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A package structure and a method for manufacturing the same are provided. The package structure
includes a substrate, a semiconductor package, a first colloid and a second colloid. The substrate has a first
board surface and a second board surface, and a second region is located on the first board surface and
surrounds a first area. The semiconductor package has an upper surface, a lower surface and a side surface,
the semiconductor package is disposed on the first board surface and in the first region, and is electrically
connected to the substrate through a plurality of pins disposed on the lower surface. The first colloid is
formed on the first board surface in the second area, and in a portion of the first area adjacent to the second
area. The second colloid is formed between the side surface and the first colloid. The second colloid contacts
both the side surface and the first colloid, and the first colloid and the second colloid together form a bridge

pier colloid, which is connected to at least a part of the side surface.
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A package structure and a method for manufacturing the same are provided.
The package structure includes a substrate, a semiconductor package, a first
colloid and a second colloid. The substrate has a first board surface and a second
board surface, and a second region is located on the first board surface and
surrounds a first area. The semiconductor package has an upper surface, a lower
surface and a side surface, the semiconductor package is disposed on the first
board surface and in the first region, and is electrically connected to the substrate
through a plurality of pins disposed on the lower surface. The first colloid is
formed on the first board surface in the second area, and in a portion of the first

area adjacent to the second area. The second colloid is formed between the side
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surface and the first colloid. The second colloid contacts both the side surface and
the first colloid, and the first colloid and the second colloid together form a bridge

pier colloid, which is connected to at least a part of the side surface.
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[0001] AS&IHM K —fEEEEasid R HBUE 7k > Friled k—fE A
RERIAE A B 2R T E AR LR A BRYE SR R KBS Tk -

G ZIESE( D

[0002) 1L ERE T RMAVEISERAE T » B ReEsH kgL 2 0]
SeMt: > MATE FHICENMEEE (underfill dispensing) ST 2 (side-fill dispensing)
[0003) REAM » B 1 e % 7 SR B B 72 S22 48 (40 » JEDEC
J-STD-020 Moisture/Reflow Sensitivity Classification for Nonhermetic Surface
Mount Devices) » £ & 7T 2 L /R e PR Ae 28 28 22 /D 32K [a] )| #UAE (reflow process)
KL 2 TE AT SEME MG R R RO i Bn Y R s iR A (B0 - #1382 R IRAHEY
AEC-QI045ps8 1) » SRR ENEB A TR T i 2 8RR - B
PRSI R " SERETT o EIMEfF % (chemical or water cleaning)
Mt (baking) ~ FR[H FH'E (Plasma treatment) AR 771 (pressure curing) S 842
FORBIER] » H RIS BUREHY 88 R A0 5 B 1% 48 8 i (£ [BD R BU AR P17 o ] B

FEHYFRI -
[0004] & o] LA E S 5 AR 258 2 H TR EREE 5= > 24
i ARG AR o B AT RS2 A & (underneath penetration) & 7&
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T B PHPEREIIRE - B 2 NMERHGEREL - IRREEE ~ JCA AR ECET ]
BRI/ FAN LB RS HY 1 1H 77 /& (delamination) F k[
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[FHANE]

[0006] AS&IHRT AR LAV EREAERS - STRERARIMTHYA e fgft—
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[0007) % 7 &R EALEVEGRERE - AT AR B — i H 22
et — R AR > HEEEN - TERHER S -BEAS _BE - &
WEA—B—thmk—% 2k - Hf > —F—EERAURZE—RE - —5F
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— N&H > DURAEZ ERE N TREZER—HIRE > %P EREERRE
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—RE K —% iRE - B—F—BEANZE—RE - —F _EEIRGEZ

— @ B PR E B E S —IRE F AR E '

F o ERG R R B AL Z T B BRI S (E R B M R Y a2 AR - o 8%
PEBEERERA —TRE KB TREHEE— FRE - DR FFRE
KT R R — IR E - 2R B A TRE BT ER
—E—BRPNREZE —RAE - S WL E — &%
FEEE—E 2 F s DUR R —E B B — 5 RBRRIP R Z A
RE B E— IR 2 KL E R Bl az IR 2 B — B (EZE— R
i BRIk EE R —aERe - 2GRz MR Ery 20—y

[0009] AZEIHRYEHF —FHBURAER - AR AT E 451 o =
BUS 0% 0 A2 B B0 % B R BB O] R 2 1 (R T AR U BE Y B = (fiillet
height) ~ EEE (fillet width) » DA EESEI ARG NV B G IEITIRIE - 1 o] A R
[FEE(solder joint)$EY(Crack) BCERHE (Open) 22 5 LR B AT 52 -

[0010] [h4h > fEAZEEARTIR AEAYEEELEIE K HBE J7E - HIE2ER B
% B BE B P WY G S0 AG 45 R W] R 2 9 A1) oT 1 X &1 02 A & (underneath
penetration) - H#E[ &R FERETY ~ (RBIENES - TCA- A4S ¢ E Rl & B AR/ B AR 51
FEESHY 7 [ 73 e (delamination) ZE k[ o HIPRIE - BT 2 Al {47 I8 B B R B I
BEREPT R AVIRARE L - USRI E SRR - RiRfEERR A ENA -

[0011] R{has S — PR ARHNRE RIS - H2EUTH
B A IARYEEAHER A B E =X - 2RI PR (R B = R IR (2 5 BER AR - f
PR E S 2 RN RN INIES IR

H

EEWSESTEED
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[0012] [E 1 R A IHEEHIRYE SRR RIS VAR RIEE -
[0013] [E2BAZFHE AR EREI N REE -
[0014] [E3AASFHEEAHIREM - -FEREER KB —BRry IR

=~
=]
JC

[

[0015] [E4A K [E4B 5 A IHE K (1625 B S 10487 {if 1 2 & 52 A 151
NEE - E4CHAZEHEFHIEY T RS 1040 5 — A~ EE -

[0016] [EISA K [ESB A A S IHE K (025 B S 106 HY (i 157 2 & 2 Al 157
EE - BSCREAFEE RS EES1068 5 — I RnEE - B SD A
&GS RS 1068y X —AFH R &R -

[0017] [E6 5 AZHE I HIHYE FELE N S — AR ER -
[0018] [E7A K [E 7B 5 A BHE Kt (16925 B S 108 B {15 2 (& 2 157

_[

EE}

TRE

[0019] [E8 E[E17H /R AZRHE BN R —B e M E BRI 2 (HE
i
(&t 53]

[0020] DAT /& il 48 55 € Y BAG it P12k SR B A SR I A BAAT B <B4
G R HBUE HRTRVE R T3 A A B AT AR ERT AN A
e e A S R B BA B SR, © AN S HH w8 EL At A [F] 0y B EHE B hn PABET T2k
FER > ASRIAE TR AT T E A [F R B B Ao B BEAC SR T RY
EE T T SEEIUARE - 540 SRRV EE KRS E/ R R - LIk
REPRR TS - B - DUNAYE R ZURE — D s s A S Y
MBS AN E > (BRTABIRY N B IR A LR A SE IR Preg & & - 5540 > A
S FT{sE B ATRE B HE R B R AR AT A B FE A B R F I IE H B E— (A
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[0021] 1A A IHE HE Gy EH SSE BAY BUE VAR AR E - 25E
1 ARG Oef — e RGBS A HERE TR

[0022] 2HEES100 - fefHEEAR - AT 2BIE2 R (83 - B2 R ARHEHEA1HY
ERER G REE o B3R AT RN - R S — BT
IR E - AE2 K E3FTR - BB RmE S A2 - B —
EIRA TR —RE 10 > 55 _EIMA2ZIRGE S —EIAL -

[0023] FEES102 : K- ERSE AR B E 4 h—m E AR —
B3k - [FIREREES B AL - B RS ET RS AR 2 ([ 2 M B R YA -

[0024] MEB3FTR - EREEERR2 0] K TRAG E K (integrated circuit » IC)
fh o AR 28OS FEERESMEGR N —ENER o FER
BIEERE2 B RARE21 ~ B R RE2 ST T RE22 > DURAE ERmE21 R TR
22 2 FEYRIZRE 23 © Z{EREMI2205 B AL T RME22 - H ] LIS IREESIRY 520
Ao MR EEEA - A (R B AR BB TSR SR (TR G s 2 HLFTAERY
ERIERStR (PCB) - FTERHNYE » A]2FE2 > FRE22577 BN AlEKA4
KBS RIS AAHYIMANEIRAS - 32 S RERI2205c BN RIEER A4S - HA
A A4 Ko SMAINER S AS {5 DARE SR TE BT =0 2 3R AL B 2 BV (A R S [ e

[0025] L2 JERGEEERG2 S B AN IRV —Rm1LE - Hir
REE—EERALT > AR > e B R — IR 11 ETE AR SR 5 = &
A3 o RSN S ERGEHACRR 2BLEAR L 5] M A 7 & (flip-chip, FO)B(SBEISRE 4L
(Wafer Level Package, WLP)E 4 £ T Fal 2= a1 29 FL 125 (Quad Flat No-Lead, QFN /
Dual Flate No-Lead, DFN) A ETEE & - DAE - ERGEH AT 250 48 5% 25 E A
220F M PR AR > H % SRR 220 ] 3 AR IR R RY 5 TR RGBS
2R FEIRL © BHITE - Z SR M220/2 8 B BRM a5 B 42 7 A\ B E R 25
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> EESE DA 2 (ER Bk AR M 51 75 207 T 2% A 22 845 HH BR TP i 2 DA R 1 Rl
220 o AR HAEYVE HEGIH - H0] DO N R E 2288 F Z{E QFNJE L 5 [l (BTC,
bottom terminal component) £ 4E 7 A fyaZ% L FEM1220 -

[0026] FEES104 : JHBE BB E— BRI RS — KA -
HAESE B AR B —E AT S I —E g o

[0027) —f%iM = > (EEEBIRE b - S im s Bh B BUAE A (R 5 BRI B 2
A]SE M o B4 AT (5 A S B S BB (underfill dispensing) =Xl T 3H B2 (side-fill
dispensing) {Y#UAE o Hoop - WTEEH BLBISIEGRASRNE - MR - $HE AR
RHSERET - $tRANEMERE - BiRBEE KPR - R ERE BT
e

[0028] TT2-5E4A - [E4BK[E4C - E4A K [E4B Ry A 505 & i filry 5
EES104M Nt n B B RAPURER - E4C ARG HIHF RS 1040y 55—
R EE - ME4ARE4BATR - WEEE E3RE — BRI LE AR A4S
B2V AIRE 23N BEAFE A1 E > BANEAAFTRIVE —EikA2g > D
KA VBT AR — &R 2 H

[0029] TEE4ARVIFGRE RS - AEAZEHNE G - B oA R
IE B2 AR TR - R ENI R SN N o BB 705 - R —
BEANBEE - (LB AP AR B SR HEE 2 AP EREER 2K
2 o BOIME - B—BR4ANIIAREE T o A BB E - E R £ LR A IR m
23 - & AL REIE B 1% ] [0 52 % M R E 2309 — & o0 K T R 2287 — &
5y 0 > SRR A TR T R 22V IMAIEE IRAS » (BASIER DU AR -
FEERNE  $—BR4IEGIREEE R ERE THEEHIE 2/ DS T &
H2209 = BEH2 - B s @ AR R R TV R IR TE 1% - 56— B RR 40T BB E
{A] 2RI 220 -
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[0030) f—SEEhEBIF - BERI220 0] RERL BEAL IR SedT - BT E A2
HRIZRE 230 E > WEACHTR - AERER T EUBRAT2ETEEE S
BE ARG IE 22002 - NILL - S0 I REMI2208VACE - S5 —BRe4 ml St
MERECEA LI - RS B ACRE 2R MR 23R > (H55 — B R4 14k AR
AR T EREI IS 2R AR E23 - A RIS ER T A R AR 23 K

TERIHE?22 -

[0031] pt4bh - FEASEERAIF - TRERE AR ERENEY - F
SE TR

AR o et

£ (Viscosity)25°C (Pa-s) >30)

fi# 525 M (Thixotrophy) >1

LR E T (°C) >120

2 HE %8 (coefficient of thermal | <130

expansion, CTE)

fE 8 {4 8(Modulus) 25°C(Gpa) | 6~15
[0032] 2PEES106 : a5 _BEEUP BRI _ IBRSP i IR B
BBRE < [ [FI R Rl R 2o S 56— B8RS » (S — B iE B ILEP G
BUERE - HfsEB e ERAIRmmy 2/ —akn

[0033] w[2FESA ~ [BS5SBKESC @ EISAKESB 5y AN 31 E i ey 2
BRS1068Y it 2 B KAt~ EE - B SCRAZEIHE AP BES 10665 —
HIFU~EE « WESAKESBFR » [ F 3k F _BiesnE P EREic
FE20V IR E23F B S — g4 L - HIEWESAFTRIVE & A2 » P
AT EHEEAERE100 -
[0034]) TEEISABVIFHRIE KT @ fEEHESEERE1009 - AHER S —BEEE S

8575 - 415 HEHERES)
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B BB RAVRE A B ¥ SEAT-FERRET AR 2HY IR 23 - TEE SBHY
AFREZRE - 5 BB S RAVEB U B S EE SRS — BB FRHVR E
BEREE - Bl WSt EIRTR MBI R T ER AR 7k - B
5 B RE ST AL BRI EERG 2 S5 —BAR4 2 1 - B th m] DU il 56
CEBES BB BRI S —RBP BRA R B AL E KBRS B AR 2HY
(A= f] A EREIAER2BG BB A BRI B
BReSkH B R R RS - ATEEER-FERHRR2EGREBGH
R EE - BREZ A LB E - ZlFFRrVRIEB R EHR -
(0035 REAh - BT REtEVAr B LS - BB TRE B E A
DISE — R P BT RV EAHE SE D - FEFdli s > LB EER
A FEFE 8 AL - B RS B AR 20y 2 RV (R o (40 - B RS £ AR 2 6y 4R (1%
=) ERTERERBEEZ R - ESAKSBATR » — BT ES 1 FE R L —R
1R ERE2IFEE > HIERE —EIRALSKES &ERA2 - MESBIHZE A -
B4 ERETES1F RS —EEES 1IR3 RS ER/RE T mS14
HYSE RS 12 » JEAh - FEAREFEBIT - AT BB R AR 6 R i = BA AL Y
(AR mE23 | BEBERREOER AR m23M 2 /D —E 7 « MM E A+ -
FERSEIAERG2HY T R H 220 S FEH2E I ~ BRI 220 J HLfR R (I 7= i 2382
BAYER T - F—BRe4 A R AR E23 & T RE22 - fla > DOEERH T
T, (MEFHEK) FEEAYRERI220 - A0S B fEEF e VU5 (Rl P EHEEFH T -
[0036] & FESCH/~ » AHEEEEACATRERN S —BiR4. )T (U8
Bl - SF—RERG4 IR 23 2 fH ) AU BE—FEF _BRS » i NE
HIBRR6 - FESREIVE - RN ESCHEFI - EiEEE RSk iER
F—BRR4nIFRmE23 - HIt > F_BRSESERKEH T HEIETIHR)
B EEREIERROIRREIR E R ALl TR E228Y—& 7 > B B MR 22

B8 - # 15 HEH:RRHSD)
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R - AR A EIBEAS 6 T B RE R 22089 A I 6 1 eI E S MA@ LA ST F AR
VIHYEE R B MANE G R - i A & SRS A O/ B 5T S B 2l 220 %
il o AL M EHE G P ERSE AR 20T T R 228y = FEH2E0S ~ B l220
KR BRI 23 AR R N T > SRR AT R IR 23 K N R 22

[0037]) fEESAZESCEYEHEFIT - F2RI220 (% LIBRH SR 23 -
AT > FRYIRER (B0 - 8530 AR BE - B RRIEERY - SRR
FERI220 9% M8 - AR ERIFRV R T N A ~ PCBEMRAIBCARE/ LR AR (4
BEREAS (BE))) o BOEEiRES) (BEIETT ) TRt A fe B 2RI
o [NIE - AERZRN220 ABKA P 510 28 5 A BB M B B AR 1By - TR HECREE — 2
AR4 5 SR RS S BN B R 220 - [EIRy 7 B HE (R IR E TP VRS IEE AR ot
A PEAB AR RERNI220 - A e e EEUR R 2 -

[0038] /25 E 5D [ESD R AR HE N FIHY S ERS 1068 L — /It ~E
- {EESDIYE R > FERI2204LQFNII A EIR - HILHEE T » it
RI220 B FEmvssEiR et - B B iR R FRIA IR - (R - B
TiFEEFIBRRHZ AR > §140 - EHERC =2 A LR ~ =22
B{E OSBRSS BRI 2200y R |22 - /£ —IBRR4 B IBaasty
Ao B EEAMI2200VEHE T © $—BEe4 - BBRSHEREPIAIEEIERE
6 o] FEAR HERAI 2200y — &l (7 > FrAlE st i e Se T MIFR 230 #2/1220 -

[0039] FTERIHYE > 5 _BReS o] PR A 8155 — B AR 4 ELA H[E 2R (U
B IEREEE - B ER—Fr - AL > SR — B4 RS A
AR RIEER T - BB Re r] B A KRR 7 PRS- NIEaTE
HIEREERE6E BRI AL - INAI 2586 - HAEARHEEHIRYE S
BH AR EE - WE6HT/R - fEEEERE100 - {EE —BRR4 B
RESTR VA RV DU S - BEE D H BB BRI » AT

F9H - # 15 HEWHRRHASD)
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PR IG EE AR 6 I fe )2 A IHERRY 7 BT RE -

[0040] fE—SLEHEI+ » BEEERON S EHINNE —REAEE
K EREREE R iR - K —RE I R - mIRFEEESE R
SR HERS M B A BB — IR 1 LAY = R BT SRS = B HA - RITGEUERS6
Ay FEH3 Tt T B RS RS = R HA 2 R » (R A IRREEE P+ - B
B O = FEH3 /M A B S B = I HAY25% 2 100% 2 ] - BRI S @ BRI
BRSO = FE H3FE AL F & @ N - ] HECRATT A B fE B Ag 6 B i/ D HY
KEHZAE -

[0041] HHlE » $H¥ A X - ZRENE (reflow) FTORAYEEELERE - K
IR G BV RE = UBEIBUE T R B RV B2 A B ISR E RS B §7 5K L
IR EEZ ISR AT R EOERE T > S RERAIHEEK - BB HR
S (void) ECEN IR (Flux)$H 38 5 2 AR U A HERR T 2 B BREUR B AL RS - £ 2N
SRR HERE T ~ 12 BHETEE - TT {4 A 88 2 PCB/sbstrate B 2 AS §Y 1) T 77 &
(delamination)ZE [

[0042] WIEERY » BIHEEERERVELE )7 7E T HE AP ERS108 & JHiE s =2

BRI SR = BRSO R R R A S BRG] » WSS R MR R 5 R
i R FOBERE BRIV RIEREE -

[0043] TT2EETAKETB - [B7AKE7B 54308 Ehii BIrY 5 8RS 108
IR~ BB R AR EE - E7ARETBATR - 55 =BT I IR S —
R4 5 RS S A HIE ECH DB R MERVEEES - W ER—FR o AEEINE
— KB ERBUPER 0 B = BRBUP BR PV EERB (I B W AT T AR E SRR 2T IR
23 > HE =B RAERBM BN S EE SIS — R E BB RAEE
I ENEE - R - WE7BFTR - BEEEARe T A h = BRI ey e
PR o b — P BREUR T ARSI RY E AR S RERY RIS )7 AR DA B BERE BRIy

10 F 15 EH(EFRHD)
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PR > IR AT H ST A EY = B 2% i R R BUAR AR TP R R RSB RS 6R VIR
i o

[0044] ZFiE—F2HIESEE 17 HERABRIE GRS —2HE K5
"R 2 (A E SN o WRTIHIESARTR > $S—EEALRIER HAAVUHE
2% NIt BISSE —EBEHAIGENS EIRA2JRN HER H EAVUEZES -

[0045]) FEEERIFHVZE » b T WESARY = LFE— B84 K E BRESH
&R EIRAINFTABEIPASL - IR AESHTR » AlimE sk — @A THY R
(Fi2& R — B4 K S RS - [ EIOFTR » /& F— AR =
BEGIVNE B4R E BRES - e 2 0 iGES —EMAIRYH T 2/
(EZ SR —BRR4 R BRRS - 2 2 M ERG AP E — B4 B
ZHES -

[0046] TFEERIHRYE » B I (EEEEEERE 1R [OF RUAR (reflow) BUE S Al
e B 2 53R (Thermal cycling) 72 1 -f £ F BRI BE BRI ST AH R ED
HYZ2 SRAE BAIR 2 Mg BRI B B P BRI - A E R E RS 2HY KD
PRSI AG 6 2 IRt —RARERIE - MAEEI8 RPN S — BG4 ) 55 —BRSS
Y (EE > LURAEEIT RPN — B4 5k IR SH —(E2 4% > FH1E R
fr B B FL B (55 - B85 B AE RS 2 1Y JEC Bl 22 SR AT BABR /% 4 B A e SRy 22 T 1] (=) 41
HE -

[0047] FEHAMBVE AT - WE10FTR » F—ERAIFTHE&EE
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