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WLCSP Application Concept‘h

Fine Pitch WLCSP H& |2
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WLCSP Application Concept

WLCSP M Z & & Procedure

mUBLEO! Set JH & B Customized WLCSP = &

I Device Survey | IBare Chip Surveyl

| Logic Design
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I PCB Design

Layout/Pin Map
| —  WLCSP Design |
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'

| Assembly

y
Suppl
e ey [~ wLcsP Manuf. |
ai27 @ LG Electronics

WLCSP Application Concept

1. Device
Selection

2. Package

Design

3. Packaging

4.PCB

5. Production

WLCSP EE Al ZE &=

« Effect : Cost, Design Flexibility, Size, Thickness...
« Wafer : In-house IC, Maker IC
» Life Cycle

* Package Type, Pitch, Ball Array

» Pattern Design : Critical Net(Analog/Digital), Signal Integrity
+ Mechanical Reliability

* Production Capability

* Infrastructure
* Pb-free
* Test Capability

- Via (Laser, Laser Fifled Via, Bump Via)
« Minimum L/S, Via Dia. Clearance, Tolerance
* Surface Treatment (Au, OSP)

¢ Line Facility

* Inspection Method/Machine

* Repair Method

* N2 Soldering (500PPM under)

5127 @ LG Electronies
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Fine Pitch FCA =3 g

Test Chip Design
& Bump Spec. : M Test Die Layout
P:150/m
P:180/m -
P:200m .
* Bumping Pitch : 150~200/m m.
* Bump Height : 70~100/m
* Daisy Chain
* 1, 3-Peripheral, Full Grid
6/27 @ LG Electronics

Fine Pitch FCA 27X J{ut

Test Chip Manufacturing

1- Peripheral 3- Peripheral Full Grid

P: 150, 180, 200/m P: 150, 180, 200/m P: 150, 180, 200:m
7127 @ LG Electronics
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Fine Pitch FCA

PCB Technology
LX-BUMP  BAT PALAP AGSP  SAVIA  ALIVH ® Requirement
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Fine Pitch FCA Z2& J{&

1NEH PCB DFM

® Ball Pitch 0.3 0] & | Ball Pitch 0.3 0|6}
- Laser Via - Bump Via

350(32%) 75)
I 100

IC Pitch 0.4 0.3 0.2 0.15
Laser Laser

Via »X Bump Bump Bump Bump

Via Dia. . 1504m 1204m 100/m 100m

Via Piteh 4004m 300 300um - 300
Pad 1904m 1404m 90sm 704m

.__Line/Space 80/804m 60/60xn 50/504m 50/501m
S/R 013 50um 30 - . 20um 104m
CHO A Au ose ose OspP
or27 @ LG Electronics
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Fine Pitch FCA =3 HZ

Test PCB Design
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R Test Iltem
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¢ Chip Interconnection
* PCB Delaminating
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Test PCB Manufacturing

Chip Interconnection Test
: 150~300/m Pitch

BRI AL
\ 5 ' ' <4 Via Spec. Test

: Bump, Filled

PCB L/S Spec.
Inspection

1127 @ LG Electronics
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Fine Pitch FCA 3"’—7‘4 e

Example : PCB Failure

® Delaminating mAX S06HE

12127 @ LG Electronics

Assembly Process

FCA(Flip Chip Attachment)
:JIE Mo 9HA 0l SMTE J0HE S XIS A Flip Chip &4 &

Dip Flux e=————pp Place =—wwwm—m=fp Reflow =gy Inderfill/Curing

13127 @ LG Electronics
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Fine Pitch FCA =& JH&

Flip Chip Assembly System

® Test Machine

» Use

» Assembly Process Test
* Prototype
* Production Condition Test

P Requirement
* Minimum Pitch : 100/m

B Function

» Chip Mount, N, Soldering
+ Chip Remove, Site-cleaning
* Dispensing(Epoxy, Solder Paste)

14/27

@ LG Electronics

Underfill Process

B Requirement

: Properties Desirable Values

P Capillary Flow

=

Flow > 0.5mm/s
| ungem Adhesion > 50MPa shear
force
N [ XX
> No Flow y CTE 18 ~ 30ppm/T
@ Dispense Underfil @ Place Chip © Retlow Solder + Elongation >1%
Cure Underfllt
Modulus 5~ 8GPa
Placement T >130¢C
HEAG e /C!xio g
. 4 Underfilt Stress after cure < 10MPa
D Hybrid No Flow &/, o 5 AN
3 e Water pickup <1%
1- Disponse Underfil 2 Place chip 3- Reflow Sakder + lonic Impuries < 10ppm
atEdge ot Site ::’::::Jﬁr:'dm * Thermal stability(1% weight loss) >260C
. -i Curing time at 160C < 0.5hr
. 2 e Volatility during cure < 1% weight loss
P Pre-applied iklliSal
e Pot life at RT > 8hr

15/27

@ LG Electronics
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Fine Pitch FCA 23 g

Undaerfill / Material Selection

® Flow Speed | Void
« Glass Chip&Photo * Glass Chip&Photo *» C-SAM

Example 7
Tést Material Flow S‘pe'ed '
N O (@) X
Z(W) © o 0
Z(B) ®) @) @]
16/27 @ LG Electronics

Fine

Underfill / Dispensing Test

> EEY Test

17127 @ LG Electronics
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“ Fine Pirtch:}h FCA 42—7;‘; DHL%_*

Underfill / Substrate Temperature

W Low Temperature

: 70T olst

18127

® High Temperature
180T Ol &

Thermal Cycle Test

W JEDEC Standard No.22-A104-B

Table 1 — Temperature ﬂ'(llﬂltsl couditions

TEMPERATURE PROFILE

Test Nominal Nomumal
Condition* Ts¢min}(°C) with Toletances Ts(max)(*C) with Tolerances

A -$5(+0.-10) +85(+10, -0)
B -58(+0, -10) +125(+15.-0)
c 64(+0. -10) +140(+15, -0)
G 40(+0, -10) +125(+15, 0)
H A88{+0, -10) +18 )

1 ~40(=0. -10) +115(+15.-0)
J -0(+0, -10) +100(+15. -0}
K 0(+0, -10) +125(+15, 0)
L 255(+0, -10) +110(+15, -0)
M ~40(+0. -10) +150(+15. -0)

Temperature (Celsius)

Toomdes I
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/ | [ |
0 A P T O - 2
B - A
il Vi3 1 |
i \ | A I
! \ \
’ Exy e
s B Sashotn

Yime (minutes}

Failure Chip Count) 7
Underfill v : z ;
0 0
200 1 1 0 0
300 6 10 0 0
400 4 Al 0 0

19/27
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Mobile Phone & At

Target IC Selection

® Mobile Phone | 0.65mm Pitch, 360pin BGA

- Package Size : 17x17mm?
* Die Size : 7.7x7.7mm?2

07 KEF =

P A1 CORMR

1

ANARpeaen-ermurarsasrununs

wesnuansfuanbovsrercerans

o

JO RE¥ ot

20/27 @ LG Electronics

WLCSP Design

® Pattern Layer W Passivation Layer ® Barrier Metal Layer

21727 @ LG Electronics
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Mobile Phone X %AF&’-H

WLCSP Manufacturing

@& 0.3mm Pitch, 360pin WLCSP

* Bump Height : 140/

* Size : 7.7x7.7mm?

22/27 @ LG Electronics

Mobile Phone & = Aldj|

Main PCB Design

® PCB DFM ® CAD Design

309 100, 120 100
120 76,75
-

100 128 100 150 ° MIN 10(Edge5)

» Laser Filled Via
« L/S : 60/60m
« HOiX2l : OSP

23/27 @ LG Electronics
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Mobile Phone & Ateil

PCB Manufacturing

® Top View M Cross Section

24/27 @ LG Electronics

Assembly Line

M Mass Production Machine

» Use
» Sample / Mass Production

P Requirement
* Minimum Pitch ; 200/

» Function

* Flux Dipping & Chip Mount Module
Attached
« General Chip Mount

25127 @ LG Electronics
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Mobile Phone X & Atefl

PCB Assembly

. 0.65pitch
. “EH;289.0mm? _ +Bid: 59.3mm?
sPackaging Cost . . .- sPackaging Cost
 i%2-25 . ¢ T 1808+ .

26/27 @ LG Electronics

summary

m J| = S2|0fl Fine Pitch (0.3mm) WLCSPE YR 25 202 M
SMT X2 822 21Ag D YU Pitch®! 0.4mmoI5te) B S J|2 S
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® Set Maker & Z0ll A Fine Pitch& JI&l Customized PackageE = 28!
32, Design S HONASE 28, I3, X8 34, InfrastructureS S
S A0l ZEdOF &.

MOISHY A8 3H/E S MO0 Jt%38t & = 120l Package Pitch2tS
Nedol 8 M, 2006 0l = 0.4mm PitchE D& BGAS| 0| &
Aoz (lASH 28 HME0A 0.3mm Pitch PackageS! 2% 0| &,
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