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3DIC (done correctly) will enable higher performance at a lower cost



3DIC is here to stay…

…but if you can’t test it, you don’t 
have a product



3DIC Test Challenges: Test Cost
Multiple sockets on 
specialized ATE* to test 
each IP separately?

Single socket on a big 
iron ATE that can test 
everything?

Higher reliance on 
system level test with 
long test times?

Test strategy?

As 3DIC devices begin to resemble a system, new strategies and solutions are needed 
to test these  products in a cost-effective manner

*ATE = Automated Test Equipment



3DIC Test Challenges: cKGD
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Stack Yield = Y1 x Y2 x Y3 x …. Yn

Additional test step to produce 
a 

known-good-stack (KGS)

Characterized Known-Good-Die (cKGD) out of wafer test is critical to making 
disaggregation and heterogeneous integration successful 

SLT = System Level Test



What is cKGD?

Wafer test needs to not only catch defects, but also provide an accurate 
assessment of device behavior for optimal packaging decisions

cKGD
Yield Component

Behavior Component



Importance of Characterization

Characterization of device behavior/performance and intelligent pairing is 
needed to maximize performance

Shipped as high performing part Shipped as medium performing part



cKGD Challenges

cKGD
Despite best efforts to produce KGD out 
of wafer test, there are still a significant 

number of defects that are being caught 
at package test

Typical final yield for a 3DIC

Defects are getting harder to catch and test 
methods are not keeping pace

Even package level test has challenges 
catching all defects due to differences in 

the test vs use environment



cKGD Challenges

cKGD

Device performance shifts due to differences 
in the wafer test vs backend test environment

Differences in wafer test vs backend test 
environment present challenges in properly 

characterizing die

Wafer 
Test

Package
Test

Thermal Cold/warm, 
passive cooling

Hot, 
active cooling

Electrical No package, 
limited connectivity

Package,
full connectivity

Mechanical No package,
flat die

Package,
warped die



Characterization Challenges

Need methods for effective testing and characterization of disaggregated chiplets
that don’t have all the functional blocks available during wafer test

ComputeIO

CacheRF

All functional blocks are 
present during wafer test

Functional blocks are distributed and 
not present during wafer test 

Compute



Summary

CALL TO ACTION: need more funding and focus to drive innovation in design, 
DFT, and test methods to solve the challenges with 3DIC test in a cost-effective 

manner

• 3DIC is here to stay, but if you can’t test it, you don’t have a 
product

• Generating a characterized known good die (cKGD) is key to 
a successful 3DIC production strategy

• More testing is not the answer – there is a need for better 
coverage, resiliency, and repair


