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MEMSLand
Mobile Phones market leading

Projected mobile phone camera module market size (million lens

Projected mobile phone market (million units)

stacks]
1,400 -
1,600 - ¥
1,200 A
800 -
ﬂ h
T3 T4 U5 T OF '-I]EE"DHE“I[IE'HE
800 A
Mobile phone B Camera phone
Projected adoption WaferOptics technology in mobile phone camera Anteryon's
module market") (million units) 600 addressabie
market more
. i than 85°% of
3 wma==TT total market
1,200 '3”'?_*"_“3-"_5’5.-.--—- 400 al s
800
200
400
J
0 0

2008 E 2009E 201M0E 2011E

2008E 2D09E 2MM0E 20ME 20M2E

W Total mobile phone camera module market W\WaferOptics adopfion " VGA = 1.3MP - 2 Mpbc - 3.2 Mpix ® =5 Mpix

March 26, 2009 MEMSIand Consortium Mini Camera ag

Pllllll UIIE ?

Pods al tesanelogy &1 i sprisms




MEMSLand

High volume markets new and existing applications

Navigation
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Mobile
phones
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Medical endoscope
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WaferOptics™

Source: Adi§ch 26, 2009
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MEMSLand

The concept of WaferOptics® production, the answer to
the trends mentioned before

Dicing or Wafer to
Optical wafers Bonding Inspection Wafer bond directly on
CMOS wafer
sLens wafer 1
*Spacer
sLens wafer 2

*Spacer
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MEMSLand

WaferOptics ® camera module

Traditional WaferOptics™
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MEMSLand

First SMIA standard for Wafer Level Camera Packaging

Cirientation
Marking

BGEA Solder Balls

Sl

Lens surface sub
flush to top of module
body

5.3 Size Options

The key dimensions of SMIA++ module outlines are shown in the table below.

Name Lencth Width Height Option 1 Height Dption 2
SMIA3S++ 25 mm 35 mm 2.5 mm A
SMIA45+H+ 4.5 mm 4.5 mm 3.6 mm MA
SMIASS++ 4.2 MM F2mm 4.6 mm MNA

SMIA++ WLM Reflow Mechanical Specification Version 1.00 (22-Dec-08)
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MEMSLand MEMSLand

Packaging is the next Challenge: ILS Encapsulation

Classical CameralLens

Overmolded Integrated aass=s==gp Wafer based
and Module assembly

lens stack on lead frame overmolding
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Partners

Process flow
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Developed technologies

Micron level Position Accuracy
Precision Assembly
Preserve specs/after encapsulation!

Film Assisted Molding technology
Molding Compound materials
Clamping mechanisms/tools

Optical integrity test through:
Focus length (EFL, BFL)
MTF function

Visual Quality top lens surface
and within ILS

Packaging integrity:
Delamination/cracks

Adhesive materials
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MEMSLand

Thermomechanical Development Process:

Inputs

Product

Databases

Environment

SMIA

Devices

CMOS-sensor

Packages

CMOS CSP+Module

Materials

glass,replica.adhesives,AR,Cr,IR

Customer Process

Reflow,SMT, Encapsulatio?f

Failure Models
Physics, FEM, Libraries

Tests

TC,CS, EVT...

L
HNAL

MEMSLAND WP3
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Analysis

Outputs

“Solutions”

Performance Analysis:

MTF, Customer specs

Product Evaluation

J

—
Manufacturability Analysis :LMEMSLAND WP3

Surface mount placement,
Reflow soldering, encapsulation

+ simulations

Design Tradeoffs

Supply Chain Evaluation

{4

Stress Analysis

Total ILS Local ILS

Failure identification

Defect Identification

J

Failure Analysis

-‘ Screening Conditions

Accelerated Qualification

J

Sensitivity Analysis

Variations in archtiecture, process, environment

Stress Management

March 26, 2009

MEMSIand Consortium Mini Camera

< | Point-One

Pola al innsvatore technclogy o0 asnaelectranics and smosdied spelsms




MEMSLand

Wafer Optics ®= Tight tolerance control in all layers

Case study

CMOS sensor
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MEMSLand

Accurate wafer level mapping of XY and Z variations
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£ B ! S3 New Lens 1 j

Thickness variations & concentricity variations of all internal layers can be assessed
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MEMSLand

Interconnection and Assembly

> 9 %55 56 5 55 | S S .

First design (2006) on LF Current size on LF
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MEMSLand

Adhesive interface study

% * % % % 5 & 5 L | S . %
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Small local micron level XY displacements to be monitored as well!
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MEMSLand
Adhesive layer strength study

Adhesive force vs glue layer thickness
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