System Plus Consulting is proud to publish the
reverse costing report of the enhanced Wafer Level
BGA (eWLB) package used in the X-GOLD™ 213
circuit from Infineon.

eWLB is a Ball Grid Array package based on the
emerging Fan-Out Wafer Level Package (FO-WLP)
concept. All the packaging operations are done at the
wafer level, and a fan-out area is provided, which
extends the package size beyond the IC surface area
to allow for higher ball counts. The ball pitch is
0.5mm and only one redistribution layer is used for
this 217 balls 8x8 mm package.

The eWLB is manufactured on 200 mm wafers by
Infineon who licensed the technology to ASE and
STATSChipPAC.

This report provides for a complete teardown of the
X-GOLD 213™ eWLB package including:

Detailed photos

Material analysis
Manufacturing Process Flow
In-depth economical analysis
Manufacturing cost breakdown
Selling price estimation
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* Executive Summary
* Reverse Costing Methodology

Fan-out package Principle
* Fan-in & Fan-out WLP
* Benefits of eWLB
* eWLB ¢ Reconstitution Flow
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Physical Analysis
* Physical Analysis Methodology
* Synthesis
* Mobile Phone & PCB
* Underfill
* Die in the package
* Pads and the redistribution layer
* The die Shift issue
* Fan-out
* Protective layer
* Redistribution layer
* Bumping process
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Physical Analysis Methodology
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Protective layer

Redistribution copper layer
Lines and plugs in copper + 2 dielectric layers.
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Vot pactogeiiy Possible explanations for the use of a protective layer are :

+ deposition.

- it is possible fo this D inding step.
= Enhancing the humidity protection: the high percentage of fille in fan-out epoxy can facilitate the
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" Cleaning

“The carrier wafer is cleaned
«An adhesive film is laminated orro the surface.

~The dies are placed on the wafer, 408 dies on a 200mm wafer.

- The epoxy is mokled with a special press. 3 companies sell this
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" Adhesive film coating
* Pick and Place
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eWLB Wafer Cost
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" Fan Out grinding

" Cleaning

* De-Taping

* Temporary Bonding
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* Dielectric 0 - spin coating
" Cleaning
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= The main part of the wafer cost is due
to the Manufacturing Cost n the
“higher cost” version and if the
yield is good.

~The yield losses are the second part
of the cost. This cost

Manufacturing Process Flow
* The Process Flow Main Steps
* eWLB Process Flow
* Fan-out Wafer Molding
* Redistribution
* Bumping and Dicing

Cost Analysis
* Synthesis of the Cost Analysis
* Assumptions
* Packaging Yields
* eWLB Wafer Cost
* Wafer Cost per Equipment Type
* Wafer Cost per Consumable Type
* eWLB Package Cost

Estimated Manufacturer Price Analysis

* Price definitions
* Manufacturers financial ratios
* Estimated manufacturer Price

Conclusion

p31

p39

p51

CONSULTING



Single user licenseprice: EURO 3,490*
Site license price: EURO 4,190*

Corporate license price:  EURO 5,290*

For price in dollars please use the dayds exchange rate *For French customer, add 19,6 % for VAT
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Our prices are subject to change. Please check our new releases and price changes on www.systemplus.fr
The present document is valid 6 months after its publishing date: 1t February 2010.

System Plus Consulting is specialized in the cost analysis of electronics from semiconductor devices to electronic systems.
Around this main line System Plus Consulting developed a complete range of services and costing tools to provide in-depth production cost studies and
estimation of the objective selling price of the product.

COSTING SERVICES
On demand Reverse Costing studies are performed on ICs, ASICs, MEMs, Power Devices, ECUs, electronic boards and full electronic systems
The catalog of available reports includes cost analyzes on MEMS, Electronic components and Electronic systems (Telecom terminals, Power
systems, Consumer products)

All these studies are performed using in-house developed costing tools and their technological databases.

COSTING TOOLS
Software
IC Purchaser to calculate to cost of any integrated circuit
SYS.Cost which is a powerful costing tool for electronic boards and systems

Costing Models
Easy to use Excel-based models
Available now: Board Assembly — System in Package — System on Chip — Memory Chip — Smart Card — Plastic Part
Other costing models can be developed according to customer specification

Cost Simulation Tools
Powerful flow builders including exhaustive databases to simulate a device processing cost
Available now: MEMS CoSim+ {IGBT CoSim+  SiC CoSim+ { LED CoSim+ { TSV CoSim+ { PV CoSim+ (photovoltaic)

Our partnership with YOLE Développement allows us to provide comprehensive reports on any semiconductor device or system, combining market,
technological and economic analyses.
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