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Industry Trends Test Development
And Flow Changes

. DeS| n Tools
Die complexity " ' y

EDA toolsare evolving
Increased transistorcounts ij:):u - Links between EDA tools and Test Siemens/Mentor
Largernumberoftestescapes Tessent SiliconInsightand ATE connect, Cadence

TTM, development$S$SS, KGD Portable stimulus etc
- Ability to handle multiple DFT cores

Packaging
Heterogenous
Application specific
Evolving technologies, 2.5D, 3D, POP, WLCSP
Interfacing

Industry standards

- |EEET49.xSCAN, 1149.10 high speed serial SCAN
IEEE1687/IEEE1500, IEEE 1838 standard interfaces
SSN
System level SCAN tests

Emerging Thermal challenges . .

Local power density, multiple zones Data collection and Analytics

Die warpage and chip to chip planarity e /| Support STDF, RITDB industry standards
Interfacing during test 3 - Ability to use industry solutions

Increasing power requirements - Data Analytics

Supply chain evolution Test Flow
IP from multiple vendors SLTisnow required formission mode testing
Shifting boundaries between IDM, OSAT el O - Use SLT data to help determine Shiftleft, shiftrighttrade offs
and foundries. Ba - Movetestinsertionsto optimize TTMand costof test
Customer/application expansionacross - Developmentof systemeval.boards and developmentkits
multipleindustries - Abilitytoload and run application stackin system tester

Testand yield visibility acrosssupply chain
Security




AEM Test Coverage

AEM Test Flow Centric Strategy

Handling, Interfacing, test and thermal managementacross insertions

Wafer Probe

Die Level Probe Burn In Final Test SLT

SLT was adopted by HPC in Mid 2010’s as an additive test process to ensure quality
SLT has now been adopted for Automotive, consumer and mobility components

Next step (s integration of SLT+ and test 2.0.

AEM | CONFIDENTIAL

3



Paradigm Shift in Test, System Level Test Application driven

/ Traditional Semiconductor Test Flow _
D G
'—\‘ 3 mLm_‘:s,
0 M% E | ,\p
100% ; ]'i i R
(100-M)%
Wafer Sort Final Test Limited SLT

/ New Semiconductor Test Flow:- SLT+ and Data Analytics

Wafer Sort

\ J

Basic Final Test Modular SLT+

|

Upstream Data Analytics
k Test Flow optimization
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Scalable SLT Solutions with Active Thermal

ATC Thermal

- S WS
SRS

Slot Base High
Parallelism SLT/BI

Customer Test Cells
(x1 - x4 sites )

Large Format *12
SLT/BI

HD Thermal Arrays.
Re-use in production
(Up to x32 sites

High Volume
Manufacturing Solutions

Lab Solutions



SLT HVM System’s @

« Jedectray /O handlerandbinning Test
. Column Transfer
 TransferRobot PLC controland monitoring Robot(TBOT)
i - ) (Transfer DUT)
« Testcolumn PLC controland monitoring — 1 :
CTU - i I
* Vision controland monitoring . ””””””””
« Testcontroland monitoring .
. w ., -
« Testdevelopmentanddebugging -_a

JEDECI/O Handler

W/ Factory Automation
Interface

« Thermalcontroland monitoring
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AMPS SLT - Systems Architecture

Test Program Data logs
» Test Parameters Test Floor Control RITDB

. Testreche & Montoring STDF Customer Factory Host Direct Test Board Comm

* User Code DLL ASCI

1/10 Gbps

1/10 Gbps
TCP/IP

TCP/IP

SECS/GEM

Test
Master Computer Column Transfer
AEM Hermes Master Software Robot(TBOT)
S (Transfer DUT)
1/10 Gbps 1/10 Gbps
TCP/IP TCP/IP CTU
Vision Computer Test Computer 1..N
System Init Engine -
5 Line Scan
S Out of Pocket Test Execution Engine
° Double Stack ' :
n Missing DUT IR ML
c Socket Inspection - : - 1
% DD Read Diagnostics Engine = ..l‘ -
s Custom Vision ) st -
Active Thermal Control JEDECI/O Handler
W/ Factory Automation
Interface
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AEM SLT Architecture

Test boards (1-N)

Thermal / Power control per DUT \{

control per | \

DUT
DUT1 Power
T supplies

Controller Native Application

Hardware
Power
Control

\ 4

Asynchronous SLT interfaces per DUT

(Ethernet, USB,UART,SPI, JTAG, PCle, others \ /

=
/ \ Power
DUT N supplies
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Standard SLT

Test boards (N)

T Native Application
Hardware
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AEM'’s Test 2.0 Mission = Disrupts the legacy cost of test paradigm

Processor Technology Trends AEM'’s Test 2.0 Flow Focus

4 A\
AEM Coverage

/ Processors test time split
| 100%

90%

80%

70%

60%

50%

40%

4 .

o Data Analytics & Management
10%
0%
90nm 40nn

28nm 7nm 5nm

m ATE m DFT time

PFT coptent (tas : %Ioftest t::ilme)l:s. ) "Expa nded” “Focused”
Increasing as technolio nodes snrin .
g o Wafer Test Final Test

= Rising Power . Multi Zone Power Density
= - High Parallel
— SLT+

Package Warpage / Tolerances Test Parallelism Increase

==
g | i

Optimizing Test Content Across All Test Insertions j

K Multi-Chiplet based High Power Processors /
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Thank You
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