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The Last 25 Years
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Remember 2000?
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Notable Passings
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Charles Schultz

Doug Henning
Walter Matthau

Steve Allen

Hedy Lamarr

Picture credits: wikipedia



Hedy Lamarr & George Antheil
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BiTS 2000
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BiTS 2000
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BiTS 2000
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BiTS 2000
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BiTS 2000
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BiTS 2000
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BiTS 2000

16Marketplace Report - Past & Future Learning



BiTS 2000
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• Thermal Management
– Burn-in  Final Test

• Contactors
• Package Tolerances
• Socket Characterization
• PCB Design

Recurring ”Themes”

• High Performance
• High Frequency
• High Power
• Low Contact 

Resistance
• Fine Pitch
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FOR

Same fundamentals with harder requirements



The Next 25 Years
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Digitization vs Electronification
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Electronics Everywhere
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University of Tokyo 2013 via CNET

Pampers Lumi 2019 (discontinued)

Penn State 2023

Reusable 
urine sensor

Smartphone App

Video
Monitor



Internet Usage & Connections
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Cisco Annual Internet Report, 2018–2023

19% CAGR
66% of 

population
Mostly consumer applications



Home Bandwidth Demand
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Cisco Annual Internet Report, 2018–2023



Electronics
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Strategic Government Initiatives
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CHIPS Act
$54B

EU Chips Act
€43B

Plus…



How to Build Chips
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Wafer 
Fab

Build fab 
$5-20B

Packaging
Internal or 

OSAT

Test
Package, 

SLT, 
Burn-in, 

System, FA, 
Validation, …

IC Design 
$.5B @ 3 nm

Packaging
Engineering

Test
Engineering Wafer Sort

Skilled Labor Skilled Labor Skilled Labor
Skilled Labor



Increased Production Requires
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More  
Labor

More 
Automation

Adjust the balance and add more of both…



US CHIPS Act Job Demand
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Semiconductor Industry Association – Oxford Economics July 2023



US Technical Labor Shortage
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Semiconductor Industry Association – Oxford Economics July 2023



Labor Supply Challenges

In particular for semiconductor test
• Interest in STEM and test (student demand)
• Limited educational programs (capacity)
• Unclear knowledge & skill requirements (specification)
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Educational Pipeline Challenges

• Low interest in entering STEM
– Perceived as “hard”
– Long delay from primary schools to industry
– Lack of societal support

• collectively we are outliers [Nerds DON’T rule]

• STEM industry retention rates
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San José State University

• EE 182 - Analog and Mixed-Signal IC Test Development
– Introduction to analog and mixed-signal IC and component 

measurements and automated testing. Test specifications, methods, 
techniques, and interfaces. Measurement accuracy, correction, and 
calibration. Automated test equipment (ATE) hardware and 
software. DAC/ADC testing and DSP-based testing. Analog and 
mixed-signal design for test (DFT). Laboratory exercises and mini 
projects.

• EE 183 - Electronics Test Design Engineering II
– Best practices in Test methods and techniques; ATE Test 

hardware/software, Device characterization; Multi-system reliability; 
Device interface board design, building, debug; ATE development 
and Execution. 
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Labor Shortage

“In college the concept of test was mainly covered as how to test   
E-test structures (transistor IV curves & interpretation) which is a 
teeny tiny part of the overall test landscape.  

What I know about real world test has organically come from on-the-
job training and real-world learning - discovering what works and 
what doesn’t.”

-- Abram Detofsky
Principal Engineer, Tester Architecture | Foundry Technology Development
Intel Foundry
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Multiple Solution Paths

• Degree programs
• Credential / certification programs
• On the job training programs
• Apprenticeships
• Self directed learning
• ???
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Rosenberger
Apprenticeship Program

• 2 to 3.5 years
• Paid employment
• No long-term commitment
• Fully self-funded
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Solution Elements
• Clear & articulated vision from industrial side

– Design of curriculum
– What is the course content and knowledge
– Instructional methods and skill development

• Support from academia
– Formal programs (imprimatur)
– Learning delivery and performance measurement

• Government funding and incentives
– e.g. CHIPS and Science Act
– Other programs
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Call to Action

• TestConX will form a ”working group” to further define 
the industry needs and vision
– First (virtual) meeting: week of April 1

• Let me know if you wish to participate
• Recommend others who should join  
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Socket Market
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Yole Group 2022

2023-2027 
CAGR

2016-2022 
CAGR

8.7%12.5%Overall
8.5%6.1%Burn-in
8.7%15.8%Test

$2,008

$1,462

$546

39

Forecast vs Actual
For 2022:
Test +$110M
Burn-in +$9M
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Yole Group 2023

2023-2028 
CAGR

2017-2022 
CAGR

6.5%11.7%Overall
6.4%4.3%Burn-in
6.5%9.3%Test

$1,595

$1,165

$430
Forecast vs Actual
For 2023:
Test ($266M)
Burn-in ($89M)



Segment Revenue ($M)
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2023 – 2028 CAGR20282023
6.5%1,5991,165Test Socket 
4.7%909722Package Test
10.9%568339System Level Test
3.2%123105Engineering Test Sockets

6.4%586430Burn-in Test Socket
6.0%514383Package Test
5.4%4021System Level Test 
3.2%3225Engineering Test Sockets

6.5%2,1851,595Total Sockets

Yole Group 2023



Top Test & Burn-in Vendors 2023
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Burn‐in SocketTest SocketOverallRank

EnplasLEENOLEENO1

BoydCohuCohu2

Micro Contact 
SolutionWinWayEnplas3

YamaichiYamaichiYamaichi4

OkinsAdvantestWinWay5

Yole Group 2023
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