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Advanced Packaging Market Trend

Forecasted 2025 >50% IC fab by Advanced Packaging

 Advanced Packaging Revenue Growth of
CARRG 12.7% as a Percent of Total
Packaging Revenue (18 -’28)

579 544% 516% 537% 534w S02% 50.1% 49.0%  46.9% 454%  45.2%

’ . j :
More chips in the package = higher values being « f 8§ R R R R R R R B
added o B

* Advanced Packaging offers more features & computing ' "R
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growth :
CoWoS® Enables Al Compute Scaling
* Advanced Packaging Complexity Trend: e o ek
9.5-reticle CoWoS-L with SolC and HBM4E integration will be ready in 2027
e 1SoC+4HBM > 4SoC +>12HBM
* HBM Core stack: 4 > 16 — s

» Package size 1.5 2 9.5 reticle: increasing number of
transistors and they all need to be tested
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Advanced Packaging Demanding More KGD Test

* Multi-chiplet products require near-Known Good Die constituent chiplets
* Thisrequirement becomes more important as the number of chiplets in the chip increases

 Matching of constituent performance bins is also important

 Performance of the multi-chiplet System-in-Package is determined by the lowest-performance
chipletin the stack

* Limits selling price in performance applications

* Costvs. test coverage optimization comes down to math

* Earlier defect detection helps save packaging costs 100 i
* Higher complexity =2 high packaging costs R
* Higher complexity = loweryields | wafer Test Coverage 3 %0 >10%
>_
% ;
o Zero Some 2
2 2
> 5 _
.g U_g HBM4: 16-high DRAM stack
(& Some Lots
Escapee out of Wafer Test (%)
Low | High Final product; e===3-die 4-die
Packaging Cost

https://www.swtest.org/swtw_library/2020proc/pdf/00pm_SWTest_Untethe
red_Keynote_Slessor_FormFactor
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High Bandwidth Memory Test Flow & Challenges

. Core die dicing EEE:F 'l 1
Core Die Wafer' Wafer Sort Test v -
[> © [> [> KGS Test: Post- 1
Thinning stack Wafer Test KGS Test: Post-Stack
& Bump EE:E:F f Dicing Single Die Test
Base Die Wafer formation - SRLS T

KGD Test‘ # : ™ stack & Mold

« Best test coverage * No damage to ubumps

Pros

Real performance data Highest test efficiency

« Connection reliability DFT required design in
concern on ubump HBM

Low test efficiency
. « Test coverage gap
 High test cost AERNNEEEEENNNNNNNEEEEENRRNNEED
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HBM test cell solution by “Die Carrier”

» Die Carrier (Interposer, Lid, Probe) > Inserter/Remqyer

Inserter / Remover Tester and Inserter / Remover Reconstruction
(Insert function) o Handler (Remove function) XY pitch accuracy
Vision < +50um
Singulated die (Untest) Alignment Singulated die (Tested)

Carrier Tray - _ 4 . L Carrge; Tray @
A Die Carrier — ‘ Die Carrier o
WF FOUP 12" Wafer Frame Advantest Test cell 12” Wafer Frame WF FOUP
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Key Challenging on Current Test Process
KGS Test: Post-stack Wafer Test

Post-stack Wafer Test Test efficiency:
80%

v Failure Die is carried together to next test process
v Test efficiency becomes getting worse along with each test process
v" Need multiple contact for retest/each test processes (mechanical stress)

Test efficiency:
Post-stack Single Die Test 100% 100% 100% 100% 100%

Tray Loading Tray Loading Tray Loading Tray Loading Tray Loading

Carrier Tray Carrier Tray Carrier Tray Carrier Tray Carrier Tray

v Failure Die can be rejected on each test processes
v Test efficiency can keep 100% (larger through put)
v" Only 1-insertion (pack into die carrier) during entire test processes (less mechanical stress)
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DC Thermal Structure Overview

Resistance —~ -
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i ’ e A Next Gen
o PT sensor .-'. : N | B
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Thermal Test Current handler New Gen handler
Vehicle (TTV)
m Thermal Performance
> TTV temperature rise comparison w/ 2.2w heat generation Handler  Current Next Gen
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Die Carrier: >2x Better Electrical Performance

By Eliminate >200m

m PCB Trace
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Carrier Structure and SI/Pl Simulation Result

Carrier structure

> Structure

e (Contact to HBM device : MEMS Probe
* Contact to test socket :Interposer

> Pros

* High electrical performance can be expected
* Similar pad scrub behavior with wafer test

| | = Contact Probe
—— ]
I I
A, Interposer

SI1/PIl Simulation result
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T5503HS2 DUT’s Input signal (Write cycle)

C(k) setting : C(2) C(k) setting : C(4)

T 1044

DUT Input voltage percent [
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T5503HS2 Power supply simulation (IR-Drop) results in 64DUT
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Die carrier Repeatability Evaluation Results

Dummy Die Front view
11 x13x0.8mm
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Die Level Test Solution Scalability

g Thserter/Remover for die
3. Correlation between RT and HT

ng Die Carrier solution for HVYM @RT
2. Using Inserter/Remover for die insert 1
2. Correlation between Manual and HVM

orrelation between Wafer Test and Die level test @RT ?
Inserter/Remover
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HBM Singulated Stack Die Test Solution

Product Features:

HBM Stacking Process

e ‘ = =) Shipment
EEEF] , DLcingd.
EE:E:F] Debonding
¥
T
stack & Mold
Post-stack Wafer Test Post-stack Single Die Test

. ~——
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Compatible with conventional probe
Offer same high-speed performance as HFTAP*
Cold and Hot temperature capability

Design with Advantest handler and tester build in
vision alignment feature
*HFTAP : High Frequency Test At Probe

Product Benefits:

Offer truly known good stack/die test solution
Enable quality screening post HBM stack wafer dicing
HBM KGD test capability up to 4GHz

High parallelism test (limited to handler and tester
resource)

Excellent thermal control up to 40W
Keep 100% test efficiency with removing failure die

1-insertion during entire test flow (less stress)
Engineering/HVM setup ready



“sammary

Technical Advantage — Die-Level Testing

* Singulated die testing allows full-speed, multi-temperature screening before
stacking

* 1-insertion via die carrier achieves complete test coverage (DC, functional,
etc.) in a single insertion

* Supports high parallelism, improving overall throughput without
compromising test quality

* Engineering setup to HVM scalability

Scalability and Future Applications

* The short transmission path of the die carrier architecture enables
reliable multi-GHz test performance

* Well suited for wafer-level high-speed memory testing and future chiplet
architectures
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Questions?
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Thank you
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