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Agenda

o Automotive Semiconductor Trends
Automotive Packaging Trends
Automotive Wirebond Packaging
Common Packaging Assembly Defects
Third Optical AOI

O/S Testing

Strip & Unit Traceability
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Automotive Semiconductor Long-Term Opportunity

ADAS L2+
EVs

7\ -

Infotainment
ADAS L1, L2

$110B

Safety — Electronic Stability Control Hybrids $55B
TPMS (Tire Pressure Monitoring System) 2X
Brake Assist

$13B

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Source: Gartner
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Automotive Packaging

Accelerated Adoption of Advanced Packaging

RF/mmWave Processor +
Transceivers Memory

Sensors MCU, GPU

Power Overmolded

Exposed Die CABGA

Optical Sensor
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Assembly Materials for QFN Automotive Reliability

Mold Compound

Die Attach

» Optimized sulphur
content

» Optimized C;¢

Copper Wire

» Robust reliability at
higher temperatures

Leadframe

» Cost-effective

» Roughened for better
adhesion

» Wettable flanks for
solder fillet formation
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Common Package Assembly Defects

» Common Production
pMLF® Package

Defects oo SOIC Package

> Wire-related . :Z(i/

> Foreign Material < 80%

> Substrate/Leadframe sz 70%

> Mold 50% ZZ:;:
» Most common wire-related ;‘Zj 40%

defects \ ) zzj

> Lifted bonds 10% 10%

> Sagged wire FELLELppsed . © 0%

> Missing wire & @g ;’ £ b 5 &8 £ o @o@@@gm» o g

s & &
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Automotive Package Process Flow

Wafer Back
Grinding

100% 2nd Opt
Inspection

Wafer Incoming

Dicing Saw/Clean gumd

2nd Opt QA Gate Die Attach

100% 3rd Optical
Inspection

Chem Deflash

Plasma Clean Wirebond (ePad Only/PPF)

3rd Opt QA Gate gmmdl Plasma Clean Auto Mold

Matte Tin Solder Trim/Debur/ 100% Final

Plate Dejunk

100%

Laser Top/Bottom

Mark Form/Singulate

Open/Short Test Visual Inspection

Final QA Gate Packing &

Shipping

[l standard process ] Automotive
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AOI 3rd Optical Inspection

Contamination
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AOI 3rd Optical Process

==

Generate Defect Map

. Good
. Valid machine reject

. Reject by the machine but not
reject in actual (over-rejection)

ﬁ Valid reject but operator
changed reject call-out.

00209

Reject Validation by Operator

Note: Other colors are rejected per bin code/color
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3rd Optical AOI Advantages

3rd Opt Manual 3rd Opt AOI Advantage
ltems : : :
(Manual Inspection) (Automatic Inspection) Manual 3rd Opt

Reject traceability No documented map Electronic Strip Map v 4
Manual detection Automatic detection
Detection v
Subjective (operator preference) Objective (program reference)

Reject Analysis Manualfﬁerjt(;c;;trL:annité1 Irjéciesntion for Database tz;?jug& ;\%’ect images v

Data Analytics Manual yield computation Automatic yield computation v

Material Handling Semi auto Full auto v

Frequency/Sample size Sampling/Lot 100% every lot v
Use Cases Al Simple wiring v

amkor 00210 © 2025 Amkor Technology, Inc. 10

Technology®



IMAPS 2025 Device Packaging Conference | Phoenix, AZ

Package Pin Opens and Shorts Test

----------------------------------------------------------

» AOI has limitations . —Automatic Test —
> Complex, dense wiring | - RACkBOR oo

> Post-mold wire sweep

-100 uA = : 1 Semiconductor

» OS testing is an additional screen

> Stop defective parts from leaving the
assembly site

. . . : : Package
> Immediately identify and sequester . I
any maverick lots T aY110 | |
> Provide immediate feedback to the PR’ BRI Llicl DBFctS SOIC Lifted Stitch Defects

. Trend
errant assembly process such as die Trend

attach, wirebonding or molding for
Improvement

> Especially effective if final test is
performed at another site

Q12024 Q22024 Q32024 Q42024 Q22024 Q32024 Q42024 Q12024
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AOIl & OS Reject Management

. Die . Pkg
Typical Flow e Wrebond
Inspect and manual ink marking
2D reader and auto strip reject mapping
|

2D reader verify strips are in the correct lot  gelective marking based on AOI
reject mapping
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2D Strip Marking

» Prevents strip level product mixing post-mold

» Logging of process failures at each assembly
station

» Generate individual output map for each lot
per assembly process

» Enable data for unit/die traceability

» Automate unit rejection to improve lot
handling

G mior 00213

2E

Strip 2D Code Marking

Leadframe 2D Code Marking
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2D Unit Marking

» 2D code on the unit
» Track location of unit on wafer and strip

» Access to data for engineering problem
solving or unit failures

> Lot transaction history, BOM, yield and
defect breakdown

» Data analytics for engineering problem
solving
> Strip map and wafer map/die location
> Transaction history
> Bill of materials
> Yield and defect breakdown
> eSPC and eStandroll
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Use Case — Detecting Failure Commonality

Substrate
Vigigp)D Posmon ID Posmon
Unit 1 12345 6,3 98765 1,1

Both failed units are from same wafer

XY Substrate XY

Water ID Position ID Position

| Unit 2 12345 12,7 78251 5,2

Field Failure 2
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Current State of Traceabillity

» 2D strip marking provides the basis for unit
traceability and commonality studies

» At die attach process wafer map + die position
Information is combined with strip map + unit
position

» Drive strip mapping of defective units at WB

> Units that encounter NSOP, NSOL and SHTL will
report those defects to eMES which will log these
In the strip map

» FOL equipment are connected and are updating
the strip map with unit level assembly information

» At unit laser marking process each unit is marked
with a 2D code that ties the unit to the strip map +
unit information

» Additional assembly information can be stored
from all connected processes
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Clean
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Automotive Firewall Suite

AOI 3 Optical Open/Shorts

Inspection Testing

5 o

» Replace manual » Detect wire defects » Prevent strip » Mark small as well
inspection from mold mixing as large packages

» Detect wirebond » Immediate » Support reject » Troubleshoot
defects feedback on mapping defective units

maverick lots
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ENABLING the FUTURE
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