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Logic Technology
Self-consistent methodology from TCAD to L2:  L1 methodology summarized and documentation of physical collateral completed, documentation of SPX/RFX and HSPICE flows underway.  L2 methodology development is started.   Team is using N3E/N2 testchip lists to draft the required IP blocks for L2 PPA coverage beyond L1.  N5 full flow SPX emulation completed to M4 and presented to larger FTE/EMP teams over a 5-week period.  High interest from EMP teams to use these models in the future.   There is still some CIP mostly on etch steps to be more realistic to complete as well as to M6.  Next step is to complete MTS methodology on this flow, then we can move on to projection work.  

Technology Roadmap Projection:   Completed N1.4_V01 collateral definition and design rules through HD standard cell and HD bitcells.  The stacked inverter (industry standard) HDC bitcell estimated to land at ~0.0189um2, while the side by side HDC estimated to be ~0.0145um2, so a substantial area saving can be achieved.  The drawback of the side by side bitcell is the requirement for M2 BL with increase in BL cap.

Memory Technology
Electric Pond (ELP) on time DBR:  While DBR milestone is not changed, tapeout of ELP on N6 MPW shuttle has been canceled due to bumping / singulation logistics with TSMC.  Team continue working on N6 ELP database while other tapeout opportunities (combo die in N6 or SF4 base MPW shuttle) are being evaluated.  RTL release v0.8 pushing another week with MBIST validation ongoing.   APR work is ongoing - half-bank partition was regenerated by APR, and focus is continuing on the clk tree synthesis.   Team is preparing POR change proposal for ratification on or before Apr/16 (WW16.1).  SF4 is “PrePOR” with “ideas” of combo tapeout with internal designs.  Team is planning a meeting with Samsung next week (WW12) to discuss the proposal adding ELP in the Aug'23 MPW shuttle tapeout and to request technical clarifications to ensure smooth handshake with SPIL.  Samsung's feedback will be key element in the decision to port ELP design to SF4 and pursue a POC with SF4 chiplet in SPIL FO-EB.  Team also started engaging with our internal commercial team to ensure the requirements for ELP are added to the RFQ that will be used for Tower Creek, in event that we pursue SF4/SPIL direction. 


System Integration
2.3D packaging stencil for ELP:  Due to laser ablation requirement, TSMC MPW shuttle deemed unsuitable for package integration. Alternate paths to enable bumping for testchips are being pursued.  Team has been evaluating requirements from SPIL for enabling the use of SF4 MPW shuttle.   Based on First Creek precedence and handshake with SPIL, all requirements for bumping/pillaring can be fulfilled.  Seal ring and scribe for singulation are the remaining topics for closure.

Nova Lake (NVL) PX/MX Intercept: FTE presented to CCG/CAPD PX processor mockup benchmarking between Foveros (FV) and fanout (FO) package options.  FO based system integration provides flexible low parasitic interconnect of heterogenous technology integrating features for performance augmentation with TTM advantage (capability).  The cost advantage of FO package over FV is manifested in base die size saving and packaging manufacturing process costs.    The FO PX mockup demonstrates no cost adder to POR (passive FV) while adding 256MB embedded SRAM of system level cache for performance enhancement.  When compare with active FV at comparable performance, the cost of FV PX processor is more than $100 higher than FO mockup.   Follow up with CCG platform definition team and DEG SOC and client design will be planned. 

ELP Tracking Summary
POR Change: ELP is pulled out from N6 shuttle.   POR change ratification is planned by mid Apr’23.   
Tapeout Target | Current Projection: Pending | 
Next Major Milestone: RTL 0.8 post-DFT RTL, post-verification.
Next Major Milestone Target | Current Projection: WW52.5’22 | WW12.2 (resourcing – continuing to push due to MBIST debug issues))
DBR Target | Current Projection:   WW03 | WW15.2~WW16.2 (resourcing)
Memory Density Target | Current Projection:  2.2 MB/mm2 | 2.25 MB/mm2
POR RD/WR Bandwidth Target (2MB) | Current Projection:  102GB/s / 102GB/s | 102GB/s / 102GB/s
POR RD/WR Latency Target (@1600MHz) | Current Projection:  3ns / 3ns | 4.375ns / 2.5ns
Energy per bit Target | Current Projection (TT/85):  0.4pJ/bit |0.2pJ/bit
