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Understand 2.5D and 3D Test Challenges
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J. Reynick, Session 6C, VLSI Test 

Symposium, 2019



IEEE1838 for 3DIC Testing
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Possible logic between DWRs (die wrapper register) and IOs Flexible parallel port (FPP)
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D F T
Hierarchical DFT for high-quality, 
cost-effective manufacturing test

Safety
ISO26262 and FuSa ready DFT 
extensions and partnerships

End-to-end automation 
for fastest time-to-market

Connect

Operations
Solutions to accelerate first silicon 
shipments and time to profitability
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Existing DFT Technologies Enable 3DIC Testing



Existing DFT Technologies Enable 3DIC Testing

• Plug-and-play iJTAG infrastructure 
improves automation efficiency
5Universal method to integrate any 

IEEE 1687/1149.1 compliant IP 
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• Streaming scan network (SSN)
5Save DFT development time
5Eases routing and timing closure
5Up to 4X test time and volume reduction
5 Low pin & low power
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2.5D DFT Methodology

• 2.5D DFT infrastructure
5 2.5D 1149.1 compliant TAP
5Package-level BSDL for PCB test
5 IJTAG support for IO BIST, PHY support

• 2.5D wafer-level die test
5Regular hierarchical DFT

• 2.5D die test in package
5Pattern re-targeting to package

• 2.5D die-to-die test
5BSDL-based ATPG
5 Interposer test utilizing die greybox based 

hierarchical DFT

Hierarchical DFT

IEEE Standards 
(i.e. 1149 specific)

New DFT 
Advancements
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3D DFT Methodology

• 3D DFT infrastructure
5 IEEE 1838 compliant TAPs & FPP using SSN

• 3D wafer-level die test
5Die wrapper register analysis and insertion
5 hierarchical DFT 

• 3D die test in package
5Hierarchical DFT for pattern regarget
5SSN broadcast to dies in package

• 3D die-to-die test
5ATPG based on package-level Verilog and 

graybox views of dies

• Multiple standards are needed
5 IEEE 1838, IEEE 1687, IEEE 1149.1/6/10, IEEE 

1500 and etc
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Hierarchical DFT

1838 serial port 1838 flexible parallel port

IEEE 
Standards

New DFT 
Advancements



Die to Die Test  

J. Reynick, Session 6C, VLSI Test Symposium, 2019
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Types Die IOs driven by BS Cells Die IOs driven by wrap cells (logic 
between wrap cells and IOs)

• Low speed
• Diagnosis

• Pattern gen w/ die BSDLs as inputs
• Diagnosis to be supported

• D2D ATPG with low speed clock
• Automatic diagnosis

• At speed
• Diagnosis

• D2D atpg, or D2D snake test
o Clocks sync-up across dies w/ Tessent OCC 

• Automatic diagnosis w/ at-speed pattern

• High speed • iJTAG hook up to custom SerDes IO BIST

J. Reynick, Session 6C, 
VLSI Test Symposium, 
2019
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External Memory HBM (e.g. HBM2) Support

• HBM2 comes with
5 IEEE 1500 interface
5Embedded MBIST in HBM2 stack, operational through IEEE 1500 interface
5Other embedded features like IO repair

• Two Memory BIST tasks
1. Connect to and operate the embedded 

HBM2 MBIST through the IEEE 1500 / IEEE 1687 
integration

2. If desired, implement a MBIST to connect to the PHY
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3D IC Reference Flow and ITC Exposure
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Conclusion

• 3DIC test solution built upon both existing technologies and new advancements
5Hierarchical DFT, SSN and IJTAG provide a solid foundation
5 IEEE1838 hardware and lots of enhancements make 3D solution available  

• 3DIC is a Moving Target 
5Heterogeneous die support using different DFT vendor solutions
5 Interposer test during stacking
5Redundant IO & lane and their repair requirements

• Call for an all-industry collaboration to enable 3DIC ecosystem for testing
5Build reference flows
5Define standard interface for die to die communication and data exchange if using different DFT vendor 

solutions
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Thank You!
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Thank you sponsors!





Advantest receives highest ratings from customers in 
annual VLSIresearch Customer Satisfaction Survey 
for 2 consecutive years.  

“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 33 years of recognition
for outstanding customer satisfaction.”

— Risto Puhakka, President VLSIresearch

Global customers name Advantest THE BEST 
supplier of test equipment in 2020 and 2021, 
with highest ratings in categories of:

Technical Leadership  – Partnership  – Trust 
– Recommended Supplier – Field Service

Global Companies Rate Advantest THE BEST ATE Company 2021
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