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Silicon Interconnect Fabric
•Conventional Assemblies limited by 

Si vs package dimensions

–Large packages, long links, high loss

•Silicon Interconnect Fabric (Si-IF)

–Fine pitch interconnects: <10 µm

–Packages-less (die spacing <100µm)

–High bandwidth, low latency & power

Silicon-Interconnect Fabric (Si-IF)

Die (Si, III-V, etc.)Cu-pad

Pitch: 10 µm Cu-pillars

Ø = 5 µm

PECVD Oxide

Recess (1.5 

µm)

Wiring levels 
(Damascene)

Heterogeneous Die

Inter-die spacing: ≤100 µm

Conventional Assembly

Silicon Interconnect Fabric (Si-IF)

460 heterogeneous dies on Si-IF [1]

[1] S. Jangam, et al, T-CPMT, 2021
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Fine Pitch Assembly

• Demonstrated sub-10μm fine-pitch interconnects

• Solder-less metal-metal thermal compression bonding (TCB)

–Temperature & pressure on planar, pristine bonding surfaces

• In-situ formic acid treatment for direct Cu-Cu bonding

–Local reducing environment under bond-head

In-situ formic acid treatment setup (In collaboration with K&S) [2]

Dies assembled at 100µm spacing on Si-IF [1]

10µm pitch bonded interconnects [2] [1] S. Jangam, et al, T-CPMT, 2021 [2] S. Jangam, et al, ECTC, 2019
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Simple Universal Parallel intERface for chips (SuperCHIPS)

SERDES on PCBs
SuperCHIPS on Si-IF

GF 22FDX

Die

Si-IF

• High bandwidth & low power using large 

number of parallel short links

–Simple inverter based drivers

• Demonstrated SuperCHIPS performance on 

functional TV

–Latency: <30 ps (3-65X   )

–Energy/bit: <0.03 pJ/b (5-40X   )

–Data-Bandwidth: up to 8 Tbps/mm (4-23X  )
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TV on Si-IF Test Assembly [16] 

[1] AIB interface [2] HBM JESD235C, 2020. [3] M. O'Connor , MICRO, 2017. [4] M. Lin, JSSC, 2020. [5] M. 
Lin, et al, HCS, 2016. [6] J. W. Poulton, et al, JSSC, 2013. [7] J. W. Poulton, JSSC, 2019. [8] A. Shokrollahi, 
ISSCC, 2016. [9] A. Tajalli,, JSSC, 2020. [10] Y. Krupnik l, JSSC, 2020. [11] J. Kim et al, JSSC 2019. [12] 
M. Erett, ISSCC 2018.[13] M. LaCroix et al, ISSC 2019. [14] E. Depaoli, JSSC, 2019. [15] R. Navid, JSSC, 
2019. [16] S. Jangam et al, ECTC, 2020. [17] S. Jangam et al, T-CPMT, 2020
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SuperCHIPS I/O [16]

FoM Comparison [17] 

https://www.intel.com/content/dam/www/public/us/en/documents/white-papers/accelerating-innovation-through-aib-whitepaper.pdf
https://www.jedec.org/document_search?search_api_views_fulltext=jesd235
https://dl.acm.org/doi/pdf/10.1145/3123939.3124545
https://www.jedec.org/document_search?search_api_views_fulltext=jesd235
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9014493
https://www.hotchips.org/wp-content/uploads/hc_archives/hc28/HC28.23-Tuesday-Epub/HC28.23.50-Interconnects-Epub/HC28.23.511-16nm-256bit-Lin-TSMC.MS-V03.pdf
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6601723
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8528390
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7417967
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8957252
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8952650
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8500752
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8310290
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8662322
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8509612
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6991609&tag=1
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Thank You!

See you at my poster
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