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* The physical analysis was done by our partner MuAnalysis.

* To get all information about the component, read the Report “Seoul Semiconductor Z-
Power LED P9 Series Teardown and Technology Analysis” by MuAnalysis .

MuAnalysis

About MuAnalysis :
MuAnalysis (website) is a privately held company founded in 2002 and located in Ottawa,
Ontario, Canada.
MuAnalysis personnel have decades of collective experience in microanalysis, process
analysis and the laboratories are devoted to :

edesign verification,

ofailure analysis,

emicrosurgery,

ereliability testing,

MuAnalysis publishes a variety of technology analysis reports. A complete list of reports and
abstracts of each are available in the table below.

System Plus Consulting is a partner of MuAnalysis to achieve the distribution of these
reports throughout the world.
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Physical Analysis Methodology
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Package is analyzed and measured.
— RX pictures to identify the package construction.
die data: dimensions, main

Jaln

The package is opened to get overall
characteristics.
Cross-sections of the complete device and of the die are done to analyze

the technologies and the materials used.

Lens

Cathode mark

Lead
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Package Characteristics

* The package is a specific 2-pins package, 5.00mm x 4.85mm x 3.90mm

5.00mm

v

Top view

| 3.00mm

\4

Front view
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4.85mm

3.90mm

Rear view

Right view

Seoul Semiconductor Z-Power LED P9 series


http://www.systemplus.fr/

(ﬁ;’T LED Die Process Flow

The LED is manufactured by Seoul Semiconductor in the 100mm foundry located in
XXXXX.

Based on the previous technical observations, we have modelized the process flow with
our Cost Simulation Tool “LED Co Sim+ v1.0” which has been developed to simulate the
manufacturing process of any type of LED.

:

The Cost Simulation Tool
« LED CoSim+ » developed
by System Plus Consulting.

JNImu s
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LED Die Process Flow
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e The Z-Power LED P9 series is manufactured by Seoul Semiconductor.

 The production of the LED die by Seoul Semiconductor is assumed to take place in the xxx
100mm wafer foundry in xxx.

U The LED wafer cost is estimated at $xx, the die cost is estimated at $xx
(Medium Yield version)

0 The packaging cost is estimated at $xx
« The component manufacturing cost range from $xx to $xx according to yield hypotheses.

‘WaferCost Breakdown

Component Cost Breakd own

M =dium Yi=ld

Low Yi=ld Hig h Yi=id
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H AL O Hypothesis

« We assume that the LED (Die and packaging) is manufactured by Seoul
Semiconductor in xxxxx on 100mm wafers.

 This manufacturing line has been created in xx. We assume that the equipments and
the cleanroom are not depreciated.

 In our calculations, we have taken into account several scenarios according to the
yields but we assume that the most realistic version is the “Medium Yield” version.

Yield Low Medlum High
Yield Yield Yield

1
Manufacturing : I
Yield | -
1
Probe yield - P o» i -
1 1
Dicing Yield - - i -
1
1 1
Packagingyield . i - i -
1 1
i 1
Finaltestyield - i - i -
1
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Depreciation Cost

Manufacturing Cost

Raw Wafer Cost

Labor Cost

Yield Losses
TOTAL

Wafer cost breakdown
(Medium Yield version)
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LED Wafer Cost

Low Yield Medium Yield High Yield
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Equipment Family Equipment | Breakdown
Cost

Removal _— -

Cleaning

¢ SYSTEMPlus
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Backgrinding
Inspection
Etching
Bonding
Dicing
Deposition
Lithograp hy
Epitaxy
TOTAL

Wafer cost per Equipment Family
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Wafer Cost per equipment family
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* Details of the equipment cost per step are given in the
Excel Spreadsheet.

Wafer Equipment Cost Breakdown per Familiy
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LED Die Cost

Unprobed Wafer Cost

Back-End 0 : Probe Test Cost

Back-End 0 : Dicing Cost
TOTAL Wafer Cost

Nb of potential dies per wafer
Nb of qood dies per wafer

FE : Silicon cost
BE 0 :Probe Test cost
BE 0 : Dicina cost
BE 0 : Yield Losses
Die Cost

Die Cost Breakd
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