"HENKEL UNDERFILLEESERAIENCAPEIE L
%4:/9%75 xﬁ/\




Q At AT EUnderfil IR
Q {EUnderfil = ga3Rh%

Q At AFEEEncapBEER

O Encap/=mZRh%

Q MRS R AT E TS




X SR FRRRIPIRT =

v
o A EEREZTEEE Underfill:
v SHRESRFEP: B8, BEE

* TeEe(FE3IER Encap:
v INBIRHEEIERIP, RE, ARERR

HEEIE/ =%
ECA FHMR

2 B
B gmes

(Glob Top)
ML BRSMT

SRR g0
Underfill :I'IM B

o
(Dam&Fill)

R IEFilm






X S EEPEFEARUNDERFILLS 5

EX

[REBERREREEIRERRBIK, aILUE
L%QE'T’E}EﬁjjumEUUH' }EGE‘Bo

RERERRENRESZERITIEC R, FTE
AECRITTRL

[REBEFEAERIR, AR EMIERD
uw:tUTE%yEF}EG

ANEREEIAARIERKRIFARENE.

JREREF R AT IRSIEIKAT AT =it .

Underfil| EESBIE FE R

~
— = < o




X BIEENEFERUNDERFILLS 2
e

. #ARLS)
12 AR

Moulding compound: 10-20ppm/C (for CSP/BGA) EET
. 73\ *’b\E

chip: 2ppm/dC (for flip chip/WL-CSP) Low CTE
S i
JLER

Solder ball: Copper pad: ngh CTE
17PPm/C 2ppm/C 1ﬁme
1%5 -

FR-4: 15ppm/C

IR

1. PR (Seh. 38 1. BEEapds,

l

1. #&zh

ncm@|



UNDERFILLJEEIE

RISARRE

EESY e W DRI R eI W S W0

More
Function

Finer

Pitch and

Smaller

Size

BGA(Ball grid array)

CSP(chip size package)

PoP (Package on Package)

-

WL-CSP

BGA:

* Mechanical Reinforcement

* Flexible & Unfilled

* Full UF not always required

* Less TC Improvement required

CSP & PoP:

* Mechanical reinforcement

* Flexible

* Thermal cycling improvement

WLCSP:

e Thermal cycling reinforcement

* Mechanical reinforcement

* Similarity to package level Underfill
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UF3513HF/3517M

UF3800, UF3808, UF3810
UF3811/UF4002

’_

UF3912

’_

UF3831 / UF3917

Next Gen RT flow low CTE
reworkable UF with hig_l_\ SIR

Reworkable UF
withstand HAST

E1216M /3563

FP4531

UF4550HTC: High thermal

E1172A/UF1173

Low T cure, high reliability
for LTS

’_

Reflow resistance UF
for SIP

Cornerbond ‘

Edgebond & Partial fill —

l— 3508NH, 3509 |

A

— FP 4451TD

Commercial |

New Development |

- 3705 / 3707

low T fast cure

| UF1175: partial fill, low CTE ‘

Low CTE, reworkable
edgebonder

‘
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| item | UF3810 | UF3808 | UF3917 | UF3811 | UF3812 | UF4002 [ UF3831 | UF3927

. Epoxy/ Epoxy/ Epoxy/ Epoxy/ Epoxy/ Epoxy/ Epoxy/ Epoxy/

Chemistry Amine Amine Amine Anhydride Anhydride Anhydride Anhydride Anhydride
2-in-1 with . .

. L. Good . Good Rework/TC Rework/TC 2-in-1 2-in-1
Description Rework Good TC TEI/QSTR rework balance balance reworkable High SIR
Filler loading NA NA 30% NA 10% 20% 46% 39%
Cure Temp./ >8min >8min @11(5)0[2:: >10min >10min >10min >10 min >10min
Time, DSC @130dC @130dC C 9 @130dC @130dC @130dC @150degC @150dC
Viscosity, mPa s, 380 360 520 354 350 520 530 800
If\,ﬂ& ©). by 102 113 119 123 131 130 117 123
CTE1,ppm/° C 64  [INNSSINEN 43 61 [S2NN S2 N s s
CTE2, ppm/° C 181 171 136 190 185 171 147 160
Storage
modulus, 25dC, 2.99 3.25 5.0 245 3.00 3.2 4.6 4.1
GPa
Flow T RT RT RT RT RT RT RT RT

UF3927: =iRifital), {RCTE, ANR(Z; LRAI85/85 SIRMGEIE St



W EERIE %ﬂ FUNDERFILL

l
IR ik--- =0 e F 2 KIE
n_mmmm E1172A | UF1173 | 40 [ 4F6
Appearance Black White Blue Black Tan Black Tan Tan
Filler loading 35% 40% 63% 62% 63% 63% 65% 35%
Cure Temp./ 10min@130dC >7min@150dC >15min@1 7 min Smin 5-10 min 10min 15min
Time, DSC 5min@150dC >5min@165dC 65dC @160dC @150dC @150dC @120dC @120dC
Viscosity
@25°C, mPas, 4,000 7,000 4,700 10,000 18,000 7,500 3,000 6139
Pot life
@25°C, days 5days 12hrs 36hrs 24hrs 2 days 2 days 24hrs 24hrs
Tg (° C), by
T™A 115 130 133 150 135 155 155 135
CTE1, o 45 35 33 28 27 25 26 29
ppm/ "~ C
CTE2, 0 145 110 101 104 73 58 60 67
ppm/ "~ C
Storage
modulus, 5.23 - 8.5 7.6 8.38 10.9 6.7 9.6
25dC, GPa
Pre-heating 60-80dC 80-100 80-100dC 60-80dC 80-100dC 80-100dC 70-100 70-90

-40: &g, {KCTE, {BEEML, mahiEsF, iﬁéﬁcﬁﬁﬂ#ﬁ*‘%‘lﬁﬁﬁﬁr‘ﬁﬁ%%
ar-6: (KM EEDK 2.2; STg & KCTE, BUFEM, EaEMESEREXNEZS
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Product | 3128 | UF1175 | 48NR-4 | _FP4535 | UF3711

Production Description Controllable partial

Chemistry

Appearance

viscosity, cps at 5Srpm

Tl

Cure Profile

Tg
CTE1 (ppm)

Storage modulus, GPa

Halogen Free

Reworkability

UF1175: 58] 5

578

Reworkable EB

Epoxy
Black
35,550

2.87
20min @ 80dC
5min @ 130dC

38
40

3.6
Yes

Good

EMEER S IEFsunderfill,

flow UF

Epoxy
Tan liquid

38,000

1.05

15min @ 120dC
151
26

8.3
Yes

No

High relia. &
reworkable EB

Epoxy
Tan
8,678 (20rpm)

>5

15mins @ 130°C
122
46

4.96
Yes

Good

HEARI TR SR A
48NR-4: FEHNRIZFIA TN, HEFARITHFRMAISE

High relia. EB

Epoxy
Black
12,1000

>5

15mins @ 130°C
145
21

9.70
Yes

No

HFRIEN AT SR

FP4535: (5T & i CTE, HEFNATEIRME, MRETFHIERNNAT=

UF 3711:5Tg & {5 CTE, UVEIL, HEENATRETEMLREA, UUKRE T ZHLASCIIRN AnE

UV edgebond

Epoxy
Milky white
31,000( 15s°1)

>5

365nm 7000mJ/cm?

140
20

12
Yes

YES

(enic)
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Chemistry
Appearance
Filler loading
Pot life @ 25dC

Cure profile

Viscosity @25°C, mPa s,
* CP51/5rpm

Tg (°C), by TMA
CTE1, ppm/ °C
CTE2, ppm/ °C
CTC, W/m-k

Storage modulus, GPa @25dC

Preheating T, dC

Epoxy/Anhydride Epoxy/amine
White liquid White liquid
76% 73%
12 hrs 24 hrs
15min @160degC 5-10min @150-160degC
148 137
25 21
101 84
9.6 9.1
90-110 70-100

UF4550 HTC & 4551HTC : =

SHE underfill, HEFNRATXYSHAEENK, INZFERIINAT S
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. 2. Encapsulant
Dam Fill

! ‘/ ! wire bonds
Carrier Substrate

Dam/Fill — SEFTHER AL ERIEIER, BEttglob top IIFHIEHI BRI B
Glob top - BA—BX{AR

\\\\\

. Die Attach

wire bonds
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ECCOBOND FP4451TD ECCOBOND FP4802 |
ECCOBOND 7010C DAM |

ECCOBOND FP4450HF |

ECCOBOND FP4470 |

ECCOBOND FP4651 |

ECCOBOND FP4460 | ECCOBOND UV 8800M-X |

ECCOBOND FP4323 |

ECCOBOND EO1061 |

- COBEIF=RMES: KCTE BTG, SR, REFSES, SNasit
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Component Protection

Encap for moisture, water, stress protection ......

Dust
Moisture
Mechanical impact \
m '

Waterproof
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EN3810T
EN3833T
EN3846
EN3839
UW3060F

Thermal
Thermal
Thermal

UV + Thermal
UV + Moisture

Good
Good
Good
Good
Good

N

N.A.
N.A.
N.A.
N.A.

Moderate

Hard
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Mechanical and
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Dispensing
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Reliability
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RHEOLOGY i3>
UF 1173

Test method:
Dynamic and Isothermal
Test parameter

Dynamic: ramp to 150 ° C, stop when the viscosity increases rapidly

Isothermal: ramp to 100°C and keep for 10 min.

Viscosity on temperature

Viscosity (Pa.s)
= = N
o (6] o

(]

50 o190
Temperature (°C)

150

Viscosity (Pa.s)

0.19

0.18

0.17

0.16

0.15

0.14

Viscosity at 100°C

00 540

600

800




MECHANICAL AND CHEMICAL #{t451%
UF 1173 TMA

Test method:
TMA

Test parameters
Sample size:
height: 4.5 mm
diameter: 3.5 mm e —
Profile: -70°C to 250°C at 10°C/min. 2

20 | 241.60°C
Alpha=85.33um/(m-°C

173.00°C
160.92°C

Dimension Change (um)
=

125.11°C
Alpha=25.92um/(m-°C)

-100 -50 0 50 100 160 200 250

Temperature (°C) Universal \@
Henke



MECHANICAL AND CHEMICAL ¥1{t4514%
UF 1173 DMA

Test method:

DMA

Test parameter:

Sample size:
17,5mm*10,5mm*5,08mm
-50°C to 250°C at 5°C/min, -
frequency 10HZ - —

50004
_ 400
= g
£ =
=
3 1 § 10000 -
: |E
E
3 §
2 s

200 @

5000

Temperature T (“C)
. * .



MECHANICAL AND CHEMICAL #4455

UF 1173 DSSith /#ETT

Test method:
- Substrate: FR4, Glass
- Die size: 12mm*12mm

- Test T: 25°C
- Record the force when the die
fly away.
-=>-I Die
B —— Underfill
Adhesion force FR4 Glass
UF 1173 18kg >30kg




RELIABILITY B 524
UF 1173 THERMAL CYCLE S{EEEIAOIF1E

Resistance of UF1173
1.000
Z 0800
S
< 0.600
(&)
&
£ 0.400
wv
(0]
o 0.200
0.000
o o (@] o o o o o o o o o o o o o o o o o o
n o N o LN (] [¥a} (] [¥p} o [¥a) (@] N () N (@] L o LN o
(V] wn M~ o (V] N N~ o QY] LN N~ o [oV] LN N~ o [oV] [¥p} N~ o
— — — — [oV] (V] (V] (V] o o o o < <t <t <t LN
=@==Resistance Cycle

= Passed 5000 cycles air to air thermal shock of -40/150°C
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SIR S ===

Area 4 Area 1

Substrates

* SIR test board: MP IPC-B-24 REV A
Solder paste: Indium 256 8.9HF

*  Thickness: 3 mil

* Reflow profile: Normal linear

SIR Test condition for Auto

* 85°C/85RH for 2000hrs

* Bias: 50V

o = UF 1173 XA
* Material thickness: 0.15mm ) FERH(E

Area 3

* Measurement: 100V

SIR Test condition for Consumer
* 65C/90%RH, 168 hrs(7days)

* Bias: 6V,

* Measure voltage: 50V

* Material height: 0.3mm

4003 6004 8006 10007 12008 14010 16011 18012
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DROP TEST BXi& A FE{HIE

10 20 50 100 200 400 600 800 900 1000
Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle

Material

UF3808
UF3812
UF3912
UF3831

Test method:
Lansmont Model 15-D Shock Tester

JEDEC 22-B111, dropping 2900 Gs, 0.27 msec Pulse
Failure: 20% increase in resistance

Components: 12x12mm CTBGA, 0.5mm pitch

Board: 1.0 mm Thick FR-4



REWORK jX{
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Component Removal Stage

| Preheat board (100 sec) —— Apply Tacky Flux on Target Site
: v i v
i Reflow Component to ! Scrape underfill residue from
! 230°C (100 sec) i board surface
! v i v
! Use Manual Tools to De-bond i Pick up remaining UF residue
! Component i with Flux saturated Cotton swab
L | v
i Cool down board and wipe with
: solvent

Typical re-work time no more than 5 minutes
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