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Abstract: Today, most of the package substrates for HPC driven by AI (artificial 

intelligence) are made by the 2.5D IC integration. In general, for 2.5D or CoWoS 

(chip on wafer on substrate), the SoC and high bandwidth memories (HBMs) are 

supported by a TSV-interposer and then solder bump and underfill on a build-up 

package substrate. However, because of the ever-increasing size of the TSV-

interposer, the manufacture yield loss of the TSV-interposer is becoming 

unbearable. The key players such as NVIDIA, AMD, Intel, SK Hynix, Samsung, Micron, 

TSMC, etc. are working very hard to eliminate the TSV interposer and put the HBMs 

directly on top of the SoC (3.3D IC integration). Front-end integration of some of 

the chiplets (before package heterogeneous integration) can yield a smaller 

package size and a better performance (3.5D IC integration). In the past few years, 

2.3D IC integration or CoWoS-R is getting lots of traction. The motivation is to 

replace the TSV-interposer with a fan out fine metal L/S redistribution-layer (RDL)-

substrate (or organic-interposer). In general, for 2.3D, the package substrate 

structure (hybrid substrate) consists of a build-up package substrate, solder joints 

with underfill, and the organic-interposer. Today, 2.3D is already in production. 

Recently, TSMC published two papers on replacing the large-size TSV-interposer by 

LSIs (local silicon interconnects, i.e. Si bridges) and embedding the LSIs in fan-out 

RDL-substrate. TSMC called it CoWoS-L. Recently, since Intel’s announcement on 

the glass core substrate for their one-trillion transistors to be shipped before 2030, 

glass core substrate has been a very hot topic. Since the shipments of co-packaged 

optics (CPO) by Intel and Broadcom CPO have been getting lots of tractions. In this 

lecture, the introduction, recent advances, and trends in the substrates of 3.5D IC 

integration, 3.3D IC integration, 3D IC integration, 2.5D IC integration, 2.3D IC 



 

integration, 2.1D IC integration, 2D IC integration, fan-out RDL, embedded Si-

bridge, CoWoS-R, CoWoS-L, CPO, and glass core for HPC driven by AI will be 

discussed. Some recommendations will be provided. 
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Who Should Attend: 

If you (students, engineers, and managers) are involved with any aspect of the 

electronics industry, you should attend this course. It is equally suited for R&D 

professionals and scientists. The lectures are based on the publications by many 

distinguish authors and the books (by the lecturer). 
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