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Amkor by the Numbers

Footprint in
11 countries

End Markets

Automotive Communications Industrial

Computing Consumer

$550M
CapEx*

$5.1B
Net Sales*

Founded in
1968

*2020 results

30,000
Employees

11,000,000
Square Feet of
Manufacturing Space

FFFooootprinttt in
11 countries

EEEnd Markets

Automotive Communications Industrial

Computing Consumer

$$$$$$555555555555000000MMMMMM
CapEx*

$5.1B
Net Sales*

Founded in
1968 30,00000000000

EEEmmmpppllloooyyyeeeeeesss

1111111,000,000
Square Feet ooofff
Manufacturinggg SSSpace
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Consumer
Connected Home

Wearables
A/R

Gaming

24%

Amkor End Markets

Communications
Mobile

Connected Devices
Streaming

41%

Automotive &
Industrial

ADAS
Infotainment

IoT

20%

Computing
HPC

AI
Data Center
Cloud/Edge

15%

CCCCoooonnnnssssuuuuummmmeeerrrr
Connected Home

Wearables
A/R

%%%%%%%%

Communications
Mobile

Connected Devices
Streaming

%%

AAAAAuuuuttttttomotive &
Industrial

ADAS
Infotainment

IoT

%%

Computing
HPC

AI
Data Center

%%
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11

Amkor Automotive by the Numbers 

defect 
quality focus 
(average <1 ppm)

different 
package families40

OSAT
for Automotive#1

Years engaged 
in Automotive

net
sales

~$1B

40+

Automotive
production locations

0 dddddeeeeeeffffffeeeeeecccccttttt 
qqquuuaaalllitttyyy fffooocccusss 
(a(a(a(a(aavevevevveerage <1 ppm)

different 

OSAT
for Automotive

Years engaged 
in Automotive

net~

+

Autttooommmoootive
pppppprrrooooodddddduuuuuuccccccttiiiiiioooooon llllloooooocations
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Industry 4.0
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4th Industrial Revolution
What is Industry 4.0?

1800

Power Generation

Steam engines, 
Hydraulic power

1st

1900

2nd

Industrialization

Electric motor,
Assembly lines

1970+

3rd

Automation

Computers,
PLCs, Internet

2010+

4th

Digitalization

Intelligent + Connected + 
Data driven supply chains

4th Industrial Revolution

1800

Power Generation

1st

1999999000000000000

2nd

Industrialization

1970+

3rd

Automation

2010+

4th

Digitalization
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Eight Pillars of Industry 4.0
AI/AR

Autonomous
Machines

Cloud
Computing

CybersecurityIndustrial IoT

Simulation

Universal System
Integration

Big Data
AnalyticsAI/AR

Autonomoouus
Machinnees

oudloC
mpmpmpmpmputingoooooCo

CybersecurityIndustrial IoT

mulationimSi

Universal Systeem
Integratioooooooooonnn

Big DataBig DataBig Data
Analytics
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Pillars Mechanisms @ Amkor

A
ut

om
at

ed

1. Autonomous Robots/Machines
1. Fully autonomous equipment
2. Handsfree material handling – transport, loading, unloading, auto packing
3. Paperless manufacturing processes

2. Industrial IoT 4. eCIM (SECS/GEM or Raspberry Pi) controlled equipment
5. IoT controlled factory environment (air, gases, chemicals, electricity)

3. Universal System Integration

6. eCIM, MES, ERP and all peripheral execution systems integrated 
7. End-to-end visibility and traceability (ULT)
8. Handsfree data entry (mobile scanners, RFID)
9. Handsfree transactions/data transfer (Astera, RPA)

10. B2B integration with customers and suppliers for near real-time visibility

In
te

lli
ge

nt 4. AI/AR 11. AI ML @ AOI
12. AI ML for visual inspection and other operations

5. Big Data Analytics
13. SPC, APC, FDC – real-time monitoring, analysis and control for select equipment
14. Big data with advanced analytics for OEE – Spotfire, SAS, ML Big Query
15. Predictive maintenance capability for major bottleneck equipment

Se
cu

re
 &

 
Sc

al
ab

le

6. Cloud Computing 16. Cloud Computing – SaaS, IaaS, PaaS as enablers

7. Cybersecurity 17. Cybersecurity – infrastructure protection from hacks and viruses
18. IP protection – for Amkor & customer IP

8. Simulation 19. Simul8 models with trained IE for active floor control/CapEx
20. Automated planning, scheduling & dispatching

I4.0 Framework for Amkor
Pillars Mechanisms @ Amkor

A
ut

om
at

ed

1. Autonomous Robots/Machines
1. Fully autonomous equipment
2. Handsfree material handling – transport, loading, unloading, aututttoo papapappackingg
3. Paperless manufacturing processes

2. Industrial IoT 4. eCIM (SECS/GEM or Raspberrrrrryryryryy Pi) ccccconoononontrtrtrtrtrololooolleeeedd ddd eqeqeqeqquiuiuiuuipmpmppmpmenenenenenttt
5. IoT controlled d dd fafafafafactctctctctoroooo y y yyy eenenee viiirororororonmnmnmnmmeenenenttt tt (a(a(a(aairirir,,,, , gagagagagaseseseseses,s,s,s,s, c c ccheeeeemimmimicals, eleleeelecececectrttt icity)

3. Universal SSSysysysysystem Innnnteteteteteggggrg aaataa ioioioioonnnnn

6. eCI ,M,,, MMMMMESESESESES, ERRPP PP P annnnd d d d d alalalala llll l pepepepeeriririririphphphphphereee alalaal eeexecution systems integrated 
7.7.7.7.7. E E EEEndndnnd-tototooo---enenenennd visibiiiilitytttt  aaaaandndndndnd traceability (ULT)
8.8.8.8  H HH HHananananndsdsdsdsdsfrfrfff eeeeeeee data entry (mobile scanners, RFID)
9.9999  HHandsfree transactions/data transfeeeeer (AAAAAssstss ererererera,a,a,a,a, R R RRPAPAPAPAPA)))))

10. B2B integration wiwiwiwiw ththththt  ccccuuustoomememememersrsrrss aa a andndndndnd ssssupupupupupplplplplplieieieiersrsss ff ffororororor n n nnneaeaeaeaear rrr rererereealll-time visibility

In
te

lli
ge

nt 4.444  AAAAI/I/I///ARAA 11. AIIII M MMMML @ @@@@ AOAOAOAOAOIIII
122222. AAIAIAI M M M MMLL LLL fofofofof rrrr r vivivivivisuuuual insnsnsnsnspepepepepectctctctc ioon nnn anaaana d otooother operations

5. Big Data Analytics
133333. SPSPSPPCCCCC, AAAAAPCPCPCPCPC, FDFDFDFDC – real-time monitoring, analysis and control for select equipment
14. BiBB g data with advanced analytics for OEE – Spotfire, SAS, ML Big Query
15. Predictive maintenance capability for major bottleneck equipment

ur
e 

&
 

la
bl

e

6. Cloud Computing 16. Cloud Computing – SaaS, IaaS, PaaS as enablers

7. Cybersecurity 17. Cybersecurity – infrastructure protection from hacks and viruses
18 IP protection – for Amkor & customer IP
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Continuous Improvement, Measured Regularly
How We Value I4.0 Projects

KPI
1

Quality
Yield and customer feedback

KPI
4

Speed and quality 
of decision making
Time saved in engineering data 
analysis and in-line decision 
making

KPI
2

Productivity
Employee efficiency

KPI
3

Cycle time
Manufacturing cycle time

KPI
5

Asset utilization
Utilization of assets for 
productive use

KPI
6

Cost
Competitive pricing

Continuous Improvement, Measured Regularly

KPI
1

Quality
Yield and customer feedback

KPI
4

Speed and quuuuuuaaaaaaalllliiiiiitttttttyyyyyyy 
of decision maaaaaaakkkkkkkiiiiiiinnnnnnggg
Time saved in engineering data 
analysis and in-line decision 
making

KPI
222222

PPPPPPrrrrrroooooooddddddduuuuuuucccccctttttttiiiiiivvvvvvviiittttttyyyyyy
Emplplployyyeeeeee efffficii iency

KPI
3

Cycle time
Manufacturing cycle time

KKKKKKPPPPPPIIIIII
5

AAAAAAsset utilization
Utilization of assets for 
productive use

KPI
6

Cost
Competitive pricing
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End-to-End Visibility and Traceability (ULT)

Provide 
traceability from 
wafer to unit for 
all process steps 
and materials

Offers end-to-end 
visibility via analyzer

PPPPPPrrrrrroooooovvvvvviddddddeeeeee 
ttttttrrrrrraaaaaacccccceeeeeeaaaaaabbbbbbiiiility from 
wafer to unit for 
all process stepsall process stepsall process steps 
and materials

Offers end-to-end 
visibility via analyzer
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Motivation for Traceability
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Mission Critical Safety Systems

Electronic Stability Lane Departure Anti-lock Braking Adaptive Cruise Traction Control

Complex Electronic 
Components

▶ High-speed processors
▶ Memory

▶ Controllers
▶ Sensors

Electronic Stabilitytyty Laaanenene D DDepepepaaartututurerere AnAA ti-lock Braking Adaptiveveve C CCrururuisisiseee Traction Control

Complex Electronic 
C t

▶ High-speed processors
M

▶ Controllers
S
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▶ Direct part marking on mechanical or electronics 
components 
▷ 1D or 2D barcodes or RFID

▶ Traceability evolved from defensive mindset of 
‘minimizing recalls’ to offensive posture of ‘compliance’
▷ TREAD act requires reporting to NHTSA on safety 

excursions
▶ SEMI Collaborative Alliance for Semiconductor Test 

(CAST) is working on standardization
▷ Traceability of devices, including die, leadframe, epoxy, 

bond wires and PCB

Automotive Traceability
▶ Direct part marking on mechanical or electronics 

components 
▷ 1D or 2D barcodes or RFID

▶ Traceability evolved frooommm dddeeefffeeensiiivvveee mmmiiinnndddssseeettt of 
‘minimizinnnggg rrrecaaallllllsss’’’  tttooo oooffffffeeennnsssiiivvve posture of ‘cccooompppllliiiaaannnccceee’
▷▷▷▷▷▷ TTTRRREEEAAADDD aaacttt reqqquiires reporting ttto NNNHHHTTTSSSAAA ooonnn sssaaafffeeetttyyy 

eeexxxcccursions
▶ SEMI Collaboraatttiiivvveee AAAlllliaaannnccceee fffor Semiconductor Test 

(CAST) is working on standardization
▷ Traceability of devices, including die, leadframe, epoxy, 



© 2021 Amkor Technology, Inc. 15

Annual Automotive Warranty Costs Breakdown

78

22

Annual Warranty 
Costs

Electric/Electronic
Other

70

7
23

Electric/Electronic 
Costs

Active & Passive
ESD
Other

23

77

Active & Passive 
Components

Semiconductors
Passives

49

25

16
9

Types of Failures

False Negatives
Random
Test Coverage
Systemic

42

12

24

22

Types of Failures

Design
Front-end
Assembly
Final Test

Source: Data presented by ELES Semiconductor at Automotive Electronics Reliability Workshop, courtesy of Semiconductor Management at BMW Group

78

22

Annual Warranty

Electric/Electronic
Other

707070707070

777777
232323232323

Electric/Electronic

Active & Passive
ESD
Other

23

777777777777

Active & Passive

Semiconductors
Passives

49

252525252525

16616666
9

Types of Failures

False Negatives
Random
TTeT ststst C C Covovoverere agagageee
SySySystststemememiccc

42

12

24

22

Types of Failures

DeDD signgg
FrFrFrononont-enenenddd
Assembly
Final Test
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▶ Reputation loss and strained relationships in 
supply chain

▶ Automotive OEMs require an 8D in <10 days if 
field, 0 km or 0h failures occur that are safety 
related 

▶ Unit level traceability can help
▷ Prevent further failures
▷ Determine root cause and commonality

▶ Process improvement tool for Amkor 

Case for Unit Level Traceability (ULT)
▶ Reputation loss and strained relationships in 

supply chain
▶ Automotive OEMs require an 8DDD iiinnn <<<111000 dddaaayyysss iiifff 

field, 0 km or 0h failurrreeesss oooccccccuuurrr thaaattt aaarrreee sssafety 
relaaattteeddd 

▶▶▶▶▶▶▶ UUUniittt llleeevvveeelll tttraceability caaannn hhheeelllppp
▷ Prevent furtherrr fffaaaiiiluuurrreees
▷ Determine root cause and commonality

▶ Process improvement tool for Amkor 
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Unit Level Traceability (ULT)
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▶ Ability to collect and report, through marking (2D 
barcode), key device data elements
▷ Die information – wafer ID, XY position on wafer
▷ Substrate or leadframe strip information – substrate ID, 

XY position on strip
▷ Equipment used, process time, etc.

▶ Service can apply to any package family, based on 
customer request
▷ Note: Not all lines will have same capability 

▶ Amkor’s traceability services include data collection 
and transmission

What is Unit Level Traceability (ULT)?
▶ Ability to collect and report, through marking (222DD 

barcode), key device data elemennnts
▷ Die information – wafeer IIIDDD,,, XXXYYY pppooosssiitttiiiooonnn ooonnn wwwaaafffeeer
▷ Subbbssstraaattteee ooorrr leaaadddfffrrraaammmeee ssstttrrriiipp information – substrate ID, 

XXXYYY pppooosssiiitttiiiooonnn on sstttrip
▷▷▷▷▷▷ EEEquipment useddd,,, ppproccceeessssss tttimmmeee,,, eeetttccc...

▶ Serviceee cccaaannn aaapppplyyy tttooo aaannnyyy pppackage family, based on 
cccuuussstttooommmeeerrr rrreeeqqqueeest
▷▷▷▷ Note: Not all lines will have same capability 

▶ Amkor’s traceability services include data collection
d t i i
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Use Case 1 – Detecting Failure Commonality

Die Substrate
Wafer

ID
XY 

Position
Substrate 

ID
XY 

Position

Unit 1 12345 6,3 98765 1,1

Die Substrate
Wafer

ID
XY 

Position
Substrate 

ID
XY 

Position

Unit 2 12345 12,7 78251 5,2

Both failed units are from same wafer
Field Failure 1

Field Failure 2

Die SuSuSuSuSubstrrrrrratatatatatateeeeee
Waferererere

IDDDDD
XYXYXY XYY

PosPosPPosPositiitiititionnononn
SubSuSubSubSubstrstrstrrratetetee 

IDIDIDIDI
XY 

Position

UnUnUnUnUnititiitit 1 111 6,3 98765 1,112345

Die Substrate
Wafer

ID
XY 

Position
Substrate 

ID
XY 

Position

Unit 2 12345 12,7 78251 5,2

BBBooottthhh fffaaaiillleeeddd uuunnniiitttsss aare from same wafer
Field Failururureee 111
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▶ ASICs have capability to be read electrically, 
however MEMS may not be

▶ Amkor provides ASIC, MEMS and substrate 
pairing information via shared database

▶ ASIC die is read electrically; corresponding 
MEMS and substrate information can be pulled 
from database 

Use Case 2 – ULT Without 2D Mark
ASIC Die MEMS Die Substrate

Wafer
ID

XY 
Position

Wafer
ID

XY 
Position

Substrate 
ID

XY 
Position

Unit 1 12345 6,3 678910 4,2 98765 1,1

Unit 2 12345 7,3 678910 5,2 98765 2,1

ASIC

Die 6,3
Die 7,3

MEMS

Die 4,2

Die 5,2

Wafer ID 12345

Wafer ID 678910

Substrate ID 98765

Unit 1: Leadframe 1,1 

Unit 2: Leadframe 2,1
▶▶▶▶▶▶▶ AAASSSIIICCCsss hhhaaavvveee cccaaapppaaabbbiiillliiitttyy ttto be read electrically, 

hhhooowwweeevvveeerrr MMMEMS may not be

▶ Amkor provides ASIC, MEMS and substrate 
pairing information via shared database

▶ ASIC die is read electrically; corresponding 
MEMS and substrate information can be pulled

ASIC Die MEMS Die SuSuSuSuSuSubsbsbsbsbbstrtrtrtrratatatatatateeeee
Wafer

ID
XY 

Possitiitiititiooon
Waferr

IDIDIDDD
XY XYXYXYXY

Posososositiii oononono
Sububuububstrststst aateateaa  

IDIII
XY XXXX

Position

UnUnUnUnUnitiititi  1 1 11 121212122343434343455555 6,6666 33333 67891000 4,2 98765 1,1

Unit 2 12345 7,3 67676777891000 5,2 98765 2,1

ASIC

Die 6,3
Die 7,3

MEMS

Die 4,2

Die 5,2

WaWaWafefefer rr ID 11123232345

Waaaffeferrr IDIDID 66 6787878919191000

Substrate ID 98765

Unnnit 111: L: L: eadeadeadffraframe meme 1,11,1  

Unit 2: Leadframe 2,1
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Automotive SiP Line Configuration and Flow

Flux 
Clean Underfill Lid 

Attach
Ball 

Attach
O/S 

Check
Ball

Scan
Final 
Visual Burn-In Final 

Test

UnloaderLoader Mounter X4iS Reflow SPIPaste
Printer

AOI3D AXI

Substrates with 
embossed 2D code

Unit-level traceability 
infrastructure in place!

Fl Lid B ll O/S B ll Fi l Fi l

UnloaderLoader MoMM unter X4iS Reflow SPSPSPIIIPasttte
Printeeerrr

AOI3D AXI

Substrates with
embossed 2D codee

Unit-level traceability 
infrastructure in place!
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Sample O/S 
Test

Amkor Server Production Database 

Strip map file 
upload

Strip map + 
Wafer map
file download

Die AttachSubstrate 
Strip Marking

Wafer 
map file 
upload

Strip 2D code mark

Strip

Upload die 
traceability + 
updated strip 
map file 

Upload/ 
Download 
updated strip 
map file 

AOI: 3rd OpticalWire Bond Mold Unit Laser 
Marking

AMDS Server

Download 
marking info & 
updated strip 
map file 

Upload/ 
Download 
updated strip 
map file 

Upload updated 
lot move

Update strip 
map file 

Unit Level Traceability System (ULT) Flow

Sample O/S 
Test

Amkor Server Production Database 

Strip map file 
upload

Strip map + 
Wafer maaappp
fffileee d d dowowownlnlnloaoaoaddd

Die AttachSubstrate
Strip Marking

Wafer 
map file
upload

Strip

UpUpUpload dddieieie 
trtrtracacaceaaabbbiliitytyty ++ 
upupupdadadateteteddd stststrirr p 
map file 

Upload/
Download 
updated stststrririp p 
mamamap pp fififilelele 

AOI: 3rd OpticalWire Bond Mold Unit Laser 
Marking

AMDS Server

Download 
marking info & 
updated strip
map file 

UpUpUploooaaad/
DoDoDownload 
updated strip 
map file 

Upload upppdddated 
lot momomoveveve

Update strip 
map file 
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Amkor’s Value Proposition
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Unique unit 2D barcode Process, material and 
equipment history at 
every step

Real-time retrieval of 
information

High Level Customer Expectation

Unique unit 2D barcode Process, material and 
equipment history at 

Real-time retrieval of 
information



© 2021 Amkor Technology, Inc. 25

Lot Details

Factory ID  l  Site ID

Machine Name

Strip Out DateTime

Amkor ID  l  Sub ID

Customer Lot Number  l  DCC dode

Operation Code

Source Device  l  Target Device

Date Code  l  Trade Code

PDL

Assy Lot#  l  Lot Type

Customer #/Name

Die Attach/Chip Attach/WLFO

Wafer ID

Starting_Point

Origin Location

Wafer Flat Notch

Wafer X  l  Wafer Y

Wafer Bin Code

Substrate ID

Substrate X  l  Substrate Y 

Substrate Bin Code

Die Bin Tracking

Laser Marking

Serial Number

Unit ID

Unit Attached Time (D/A, C/A)

Dimension Data

Unit ID on Chip (DPS, Pkg)

KeyNo

Engrave 2D on Frame

ULT Standard 44 Data Elements
Lot Details

Factory ID  l  Site ID

Machine Name

Strip Out DateTime

Amkor IDIDID  l  Subbb IIDDD

CuCuCuststtomomomerrr L L Lotoo  Numumumber  l  DCDCDCC CC dodododedd

Operation Code

Source Device  l  Targggetetet D DDeveveviccceee

Date Code  l  Tradeee CoCoCodedede

PDL

Assy Lot# l Lot Type

Die Attach/Chip Attach/WLFO

Wafer ID

Startingngng___Point

Originnn LLLocccatatatioioionnn

Wafer Flat Notch

Waaafer X X X  l ll  WaWaWafeeer r r Y

WaWaWafer BBiBin nn CoCoCode

Substrate ID

Substrate X  l  Substrate Y 

Substrate Bin Code

Laser Marking

SeSeSerialalal N N Numumumbebeberrr

Unnnititt IIIDDD

Unit Attached Time (D/A, C/A)

DiDiDimememensnsnsiooon Data

UnUnUnititit IID on Chip (DPS, Pkg)

KeyNo

Engrave 2D on Frame



© 2021 Amkor Technology, Inc. 26

Amkor ULT Capability Catalog
Process Leadframe

Laminate
Unit Strip

Common Device #, Assembly lot #, Process time, Customer lot #,  
Lot type, Amkor ID, PDL, Customer #/name

Die Bin (Non-std process) N/A Die bin tracking

ID Marker Engrave 2D ID on frame Engrave 2D ID on unit Engrave 2D ID on strip

C/M N/A Supplier lot # , Manufacturing date

D/A, C/A
Wafer ID, Frame ID, 

X/Y position, Wafer map, 
Component ID, Die ID

Wafer ID, PCB ID, Wafer map, 
Component ID, Die ID

Wafer ID, Strip ID, 
X/Y Position, Wafer map, 

Component ID, Die ID

M/K Engrave 2D on unit (1 except for laminate lid)

Other Process Unit ID, Package dimension

Format CSV/XML/JSON Format

Storage B2B Under customer FTP

Retention 5 years (Commercial), 15 years (Automotive)

Capable but need investment for capacity. Expandable need investment to cover new customer/capacity.

Process Leadframe
Laminate

Unit Striririririripppppp

Common Device #, Assembly lot #, Process time, Cuuuuussssts omer lotototott # # ###,  
Lot type, Amkor ID,, ,, PDL, Customemememmer rrr ####/# nananannamemememe

Die Bin (Non-std process) N/A DiDiDiDD e eee bibibibib n trtt ackingngnngn

ID Marker Engrave 2D ID D DD D ooono  ffraaaaamemememem EnEnEnEnE grgrgrrravaavavave ee 2D2D2D22  ID on unit Engrave 2D ID on strip

C/M N/N/N/N/N/AAAAA Supppp lier lot # ,, , MMMMManananananufufufufu acacacacacttuttt ring date

D/A,A,AA,A,A  CCCCCC/A/AA/A/A/A
WaWaWaWaWafefefefeer rrr IDDDDD, Frame ID,

X/Y position, Wafer map, 
Component IDDDDD, DDDDieeee e IID

WaWaWaWWafefefefefer r r r r IIID,,,, , PCPCPCPCPCB B B BB IDIDIDIDID, WaWaWaWaWafefefefefer rrr mamamamam p,p,p,p,p, 
CoCoCoCoCompmpmmpmponononononenenenenent tttt IDIDIDIDD, ,, DiDiDiDiD e eee IDDDDD

Wafer ID, Strip ID,
X/Y Position, Wafer map, 

Component ID, Die ID

M/K EnEnEnEngrgrgrgrg ave 2D on unit (1 except for laminate lid)

Other Process Unit ID, Package dimension

Format CSV/XML/JSON Format

Storage B2B Under customer FTP
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▶ 2D code on the leadframe or substrate strip

▶ 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
▷ Integrate 3rd Optical AOI and sample OS with strip and 

unit/die traceability
▷ Automate unit rejection to improve lot handling
▷ Improved data analytics

▶ Strip mapping of defects found at AOI and OS

▶ Being implemented at ATP for automotive leadframe 
products

2D Strip Marking

Strip 2D Code Marking 

▶ 2D code on the leadframe or substrate strip

▶ Prevents strip-level product mixing post-mold
▷ Logging of process failures at each asseeemmmblyyy ssstttaaatttiooonnn
▷ Generate individual output mmmapp forrr eeeachhh lllooottt pppeeerrr aaasssssseeemmmbbbly 

process
▷ Innntttegggrrraaattteee 333rdrdd  OOOpticccaaalll AAAOOOIII aaannnddd ssample OS with strip anddd 

uuunnniiittt///dddieee tttrrraaaccceaaabiliiittty
▷▷▷▷▷▷▷ AAAuuutttooomate unit rejection to immmppprrrooovvveee lllooottt hhhannndddllliinnnggg
▷ Improved data annnaaalllyyytttiiicccsss

▶ Strip mapping of deffects found at AOI and OS

▶ Being implemented at ATP for automotive leadframe
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▶ 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

▶ Capability exists today for certain 
products
▷ MEMS dual die products
▷ FCBGA with lid marking

Die Traceability

Data analytics for engineering problem solving
1. Strip map and wafer map/die location
2. eCIM Data (transaction history)
3. Bill of Materials
4. Yield and defect breakdown
5. eSPC and eStandroll

▶ 2D code on the unit

▶ Track location of unit on wafer and strip

▶ Access to data for engineerinnnggg ppprrrooobbbllleeemmm 
solving or unnnit faaaiiillluuurrreeesss
▷▷ LLLooottt tttrrraaannnsssaaaccctttionnn hhhiiissstttooorrry, BBBOM, yield and 

dddeeefffeeecccttt bbbrrreeeakkkdown

▶ Capability existsss tttooodddaaayyy fffooorrr ccceeerrrtttaiiin 
products
▷ MEMS dual die products
▷ FCBGA with lid marking

Data analytics for engineering problem solving
1. Strip map and wafer map/die location
2. eCIM Data (transaction history)
3. Bill of Materials
4. Yield and defect breakdown
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▶ AOI replaces 100% manual 3rd optical 
inspection for automotive customers

▶ Provide fast feedback on Maverick lots
▷ Lots with yield more than 3 sigma from 

the average

▶ OS Sampling to catch wirebond 
defects after AOI
▷ AQL 0.1 or 125 units/lot

(lot size of 3.5k~10ku)

AOI + Sampling O/S

▶ Detect wire 
defects

▶ Immediate 
feedback on 
maverick lots

Open/Shorts 
Testing

▶ Replace manual 
inspection

▶ 2D + 3D 
scanning

AOI 3rd Optical 
Inspection▶ AOI replaces 100% manual 3rd optical 

inspection for automotive customers

▶ Provide fast feedback on Maverrriiiccckkk llloootttsss
▷ Lots with yyyiiield mmmooorrreee ttthhhaaannn  333 sssigggma fffrom 

ttthhheee aaavvveeerrraaagggeee

▶▶▶▶▶▶▶ OOOS SSSampling tooo cccaaatccchhh wwwiiirrreeebbbooonnnddd 
defects after AOOOIII
▷ AQL 0.1 or 125 units/lot

(lot size of 3.5k~10ku)

▶ Detect wire
defects

▶ Immediate
feedback on
maverick lots

Oppen/Shorts
TeTeTeTeTeTestststststs ininininininggggg

▶▶▶▶▶▶ ReReReplplplaccce e mamamanununualalal 
inininspspspececectitition

▶ 2D + 3D 
scanning

AOI 3rd Optical
Inspection
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Assembly Process Flow Comparison
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New Flow
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Mark
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OS
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Prep

Die 
Attach

Die 
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Wire
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FVI
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3rd Opt
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Gate
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Current Flow
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Step 1 – Part 2
Request Review
(Alignment to standard)

Step 3
Finalizing of ULT

Step 2
IT eBusiness 

Manager Review

How to Request ULT Service

Step 1 – Part 1
Enter Customer Request

(Factory PE, APD/R&D or Sales TPM)

Step 1 – Part 2
Request Review
(Alignment to standard)

StStStepepep 3 3 3
FFiF nalizzzingngng offf ULULULTTT

Step 2
IT eBusiness 

Step 1 – Part 1
Enter Customer Request
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▶ System developed to collect and report data
▷ Enables push/pull of traceability data

▶ Requests entered by sales or factory 

IT Global Data Extraction Platform
Data Extraction from Die Attach and Laser Mark Global ULT Platform 

Standard Format
Delivered to 
Customers

▶ System developeeeddd ttto collect and report data
▷ Enables push/pull of traceability data

Data Extraction from Die Attach and Laser Mark Global ULT Platform 
Standard Format

Delivered to 
Customomomomomomerereerererssssss
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amkor.com
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Thank You
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Advantest receives highest ratings from customers in 
annual VLSIresearch Customer Satisfaction Survey.  

“Year-after-year the company has delivered on its promise
of technological excellence and it remains clear that Advantest 
keeps their customers’ successes central to their strategy. 
Congratulations on celebrating 32 years of recognition
for outstanding customer satisfaction.”

— Risto Puhakka, President VLSIresearch

Advantest received an overall score of 9.5 out 
of 10, with highest ratings in categories of:

Technical Leadership  – Partnership  –
Uptime – Commitment  – Trust in Supplier  –
Quality of Results – Product Performance  –
Recommended Supplier

Global Companies Rate Advantest THE BEST ATE Company 2020
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Join us for two online sessions

Wednesday April 28, 2021 8:00 - 11:00 am PDT
Thursday April 29, 2021 8:00 - 11:00 am PDT

Your personal Zoom link is the same for both days.
Zoom will send you a reminder before the start of each session.
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Matthew Areno
Intel

Identifying Supply Chain Threats –
An Honest Assessment 

Ajay Sattu
Amkor Technology, Inc.

Automotive Semiconductor Unit Level 
Traceability

Navid Asadi
University of Florida

Physical Assurance and Inspection of 
Electronics

https://www.linkedin.com/in/matthew-areno-81b8895/
https://www.linkedin.com/in/ajay-kumar-sattu-phd-mba-97566a11/
https://www.linkedin.com/in/navid-asadi-326ab732/


Reminders

youtube.com/MEPTECpresents

Slides & Videos will be posted next week

http://events.meptec.org/ 
supply-chain-security-

2021 /

Please use the Q&A window for your questions
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