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INTRODUCTION

Advanpack Solutions (APS)

Platform provider for cost effective high performance electronics interconnections

+Cu-Pillar Bump Interconnect Technology
+APS Flip Chip On Leadframe Packaging
*APS Pillar CSP — Wafer Level Packaging
+APS Thermai Compression Bonding Wiih NFUY e

+APS paper leadframe
+APS moduie technology

Where Innovation Begins

L APS ADVANPACK

INTRODUCTION L A e
APS Fllp Chlp Solutlon

APS th Chlp Technologles provide cost effecnve hlgh
_performance flip chip solution
.~ Cu Pillar Bumps
+ :Cu post with pre-determined so]der tlp
~ Adhesive Material (P-Coat, P-Bond)
« Underfill with fluxing capability
» No Flow Underfill with filler to reduce CTE
* Polymer flux for Ball Mounting ’
— Flip Chip Process
*« Flip Chip Placement using NFU on Maskless Substrate
* Thermo-compression process using Filled NFU
— Substrate ' : :
+ “Paper” Leadframe providing fine pitch FCOL solution

APS_
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| Cu Pillar Bump
Bumping Process

Incoming Wafer/ PreClean
= 8IN
Al

Plating
- Sputter

Al

Photo-Resist
Resist Strip

Photo Resist

Etch & Reflow

Photo Resist

: APS
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80.um
Pltch Bump

100 um
Pitch Bump

35 um
Solder

L APS
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Any shape
' : : . bump

«Coated side wall layer

o Oxidized Cu; efc

« Prevent sidewall wetting T

>50um for alpha
prtiles rotection

eControlled solder wettirig

' during assembly
- eImproves solder reflow height
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: :Fihe PltchBump_s

80 um pltch Solder Bump

—Solder bridging will occur for solder bump
with 85um Height

— Solder bump height must be reduced to 40
um to prevent bridging. . :
80 mm Pitch Copper Plllar Bump can
" be achieved with 80mm hexght because
of pillar shape

Where Innovation Begins

26




. APS  ADVANPACK
... SOLUTIONS

- Enhancing Performance

Solder Ball Bump Cu Pillar Bump

* Improved Electrical Performance
— Higher current carrying capability
- — Low resistivity : 1.7 pQ-cm
» Better Thermal Dissipation
— Higher thermal conductivity
- — Flexible bump structure
| APS

.T . Where Innovation Begins
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Bar Type Bump Structures Rectangular Bump Structures
{capable of 1400um length) (Internal or External Bumps)

* Bar Shaped Bumps for excellent current carrying
capability

* Improved thermal performance when compared with
normal solder bumps

» Rectangular shape flexibility for Faraday shielding
and MEMS hermetic sealing
. APS

! ! Where Innovation Begins
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. Paper lead frame

-- Lead frame with thickness around 30um

Where Innovation Begins

| PAPERLEADFRAME  jos el
_NM_____MTURING METHOD . M . SOLUTI(
' Substrate for -
platmg
Coat Photoresist

-Plate .<

E’less Platmg Nl/Pd

Strip Resist

Lamina_tioxi
Transfer

Detached from
Substrate
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PS
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'FLIP CHIP ON PAPER LEADFRAME AfJ ‘soivmioxs

Print Polymer Flux (P-Coat)

Flip Chi Bonding

CZrErTg

Molding
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FLIP CHIP ON PAPER LEADFRAME

Cross-section view for thCh1pon Paper

Leadframe after molding (pitch: 80um)

Where Innovation Begins S

ADVANPACK

FLIP CHIP ON PAPER LEADFRAME Al 'St

Paper Leédframe makes fvivne-pitch flip-chip ahd fan
out I0 pads possible.

40 10s 1x1mm  Device in
= 5x5mm QFN package -with

80uim 10 (die) pitch

Where Innovation Begins
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FLIP CHIP ON PAPER LEADFRAME 4%
0.38 mm THICKNESS FC-QFN PILLAR BUMP CONSTRUCTION

T

380um Total
Thickness

250um SILICON IC
65um Cu Pillar Bump
35um Solder

30um Thick Cu Leadframe

GQFN 3X3 MM 16 LEADS QFHN 3X3 MM 18 LEADS
TOP VIEW BOTTOM VIEW

Where nnovation Begins »
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Paper Leadframe Possibilities 4
QFNAXE MM 40 LEADS

30 um thick

80 um Pitch — 40 um,,,,

Grid Array Package

* MCM
Ultra-Thin Package Package

Stacked Package e

Selected side NiPd plating Package
— Improve Molding (Reliability)
 Ball dropped Package
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th Ch1p Offers
— Larger Die in Smaller Package
*No wire span space required
- +Better Electrical Parasitic

~ Shorter Process Flow, thus Reduced
Equipment Cost

* Flexibility in Pillar Bumps
— Enable Bare Cu Leadframe
~ Enhanced Thermal Performance

— Eliminating Solder Paste Printing Process

— Better Current Carrying Capability

Where Innovation Begins

+ Cu Pillar Bumps can further provide
— Higher standoff enabling normal molding compound

— Enhanced performance with ﬂex1b111ty in Cu Pillar
Bumps structure
* Block Bumps in the center pad as heat sink and ground pad

* Fine Pitch Solutions -
-- Paper Leadframe

 APS
. Where Innovation Begins
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Reliabilifv for Flip Chip on Leadframe

QFN with Cu Pillar Bumps
0.7mm Thick QFN Package

300 cycles 0/84 0/35 0/15

500 cycles 0/84 0/35 0/15

700 cycles 0/84 0/35 0/15

1000 cycles 0/84 0/35 015 * Eutectic solder
 APS

Where Innovation Begins
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Reliability for Flip Chip on Leadframe
with Cu Pillar Bumps

Leadfree QFN 5x5

4 T
_ 3971x397

_Sumitomo 7730LC

2000 cycles 77 0/77 077 o7

2500 cycles 077 0/77 o/T7 077
3000 cycles 0/67 /77 077 o7
3500 cycles 0/67 0/77 77 0777
4000 cycles 0/66 0/75 0/77 o7

500 hours 0/45
1000 hours 0/45
. APS

‘ ' Where Innovation Begins
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Reliability for Flip Chip on Leadframe s s
with Cu Pillar Bumps m«- ,

' Lead Free Option Exceeding TCT 5000 Cycles |

- cuSn Intermetaliic growth stabilizes at 500 cycle TCT
‘ - No whisker formation after 1000 hrs HTST

Where Innovation Begins

Rehablhtv for th Chlp on Leadframe o yaps Aggﬁ;&%
W1th Cu Plliar Bumg_ |

LEAD-FREE PILLAR BUMP BOND ON LEADFRAME

Cu Sn IMC
- CugSn, IMC

Cu,Sn IMC

+ Cross-section view of a lead-free copper plllar bump attached
to QFN bare copper lead-frame

& . ln'termetalic Formation Stabilizes After 500 temperature cycles
 APS -

Where Innovation Begins
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Reliability for Flip Chip on Leadframe
with Cu Pillar Bumps
LEAD-FREE PILLAR BUMP ON LEADFRAME

Cu,Sn IMC

CusSn, IMC

Solder joint : Typically
8~10um Thick

« Cross-section view of a lead-free copper pillar bump attached
to QFN bare copper lead-frame

* Intermetallic Formation After 1000 Hrs HTST
i * No whisker issue after 1000 Hrs HTST, Passed
. APS

‘ m' Where Innovation Begins
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* Cu pillar bump provides a fine pitch high performance
interconnection method

« The plating/transfer method for paper leadframe offers
a low cost manufacturing technique for fine pitch
substrate

 Paper leadframe together with Cu pillar bumps
provide an excellent low cost platform for thin and high
performance packages

* QFN based on flip chip on paper leadframe will be
potentially low cost ultra-thin packages with high
reliability

_APS

‘v . Where Innovation Begins

35



