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Logic Technology
N1.4 Mockup: Explored 1nm MDCD reduction as a module to 3nm CPP scaling.  TCAD model suggests reducing compressive stress subject to MDCD reduction increase NFET current drive. Exploring optimal MDCD will be continued.  Upon further investigation on gate resistance impact on HD cell (1%) and HRO cells (8%), modeling methodology for lumped vs. distributed gate resistance will be reviewed for mockup revision. High-Density single height (HD1X) standard cell layouts are complete, documentation underway. Tech file is wip and Initial version of the tech file from M0-M3 is available.

SF3E Competitive Analysis: We started 3F3E reverse engineering analysis on Samsung’s GAA first public disclosure from “MicroBT Whatsminer M56S++” from TechInsights subscription.   The preliminary analysis is that Samsung is running without an inner spacer in 3GAE, judged not by choice but due to loss of the inner spacer later in the process.  This matches up with the initial assessment of the 3GAE PDK done with Ieff similar to FinFET but at much higher Cgd.  (high current but high overlap cap).  One other observation is that Samsung has very nice S/D epitaxy, no stacking faults but center voids.  TCAD modeling the stress effect of the center void will be followed to assess film relaxation.

Memory Technology
Muddy Creek (MDC) Porting ELP to SF4: Team making progress towards Aug tapeout of Muddy Creek. Samsung offering to push tapeout deadline by approx 2 week, which can help team finalize database; exact cutoff date has not been communicated yet. IO driver timing library characterization for APR and STA delivered this week, and design validation with actual driver timings is in progress. APR updated floorplan to reflect changes in ubump design and IO driver spacing, and working on finalizing the physical design, including power grid updates, filler ubumps, test pads, etc. Samsung DK update correlation ran through, with no significant impact to timings at APR level. Timing assessment with STA at die-level is ongoing.

System Integration
NVL-PX FO-3D system integration mockup: Reviewed thermal model of 2.3D vs. 2.5D in mobile system.  Key conclusion is that thermal risk for using FO-EB type package (2.3D) is on par with Foveros (2.5D) with or without an embedding SRAM underneath the die, for a NVL-PX mockup product skew.  Nearly the same temperature between 2 stacked die suggests bumping interfaces and stacking technologies (2.3D or 2.5D) are insignificant on thermal performances, therefore indicating piping thermal flow and design for problem solving.  Transient thermal profile evaluation with experimental skew in die thickness is planned to emulate memory bound performance transient using MDC workload simulation.

System Power Integration: A joint effort between FTE (Pathfinding and Design) and PESG (Tech and Design) seeking power delivery (PD) alternative solutions for BU products was kicked off this week. Power Delivery Work Group (PDWG) planned using NVL-S as initial skew for the study since S segment is high current segment requiring a robust PDN. Alternatives to be studied include 1) ISC on active die 2) DTC on base-die, and 3) embedded cap with FO/ODI package.  ISC on active die is to be implemented between top metal layers on active die as an effective alternative to MIM.  It potentially functions as monolithic die solution w/o impacting die size.


VLSI’23 Symposium Debriefing: 3 sessions of debriefing covering Memory Technology and Logic Technology are completed.   Summary and presentation are uploaded in VLSI-23 debriefing.  VLSI’23 Circuit and ECTC’23 debriefing will be followed.


Muddy Creek Tracking Summary (Target | Current Projection)
TO signoff – APR 1.0 convergence:  WW30 | WW30
Memory Density: 2.7 MB/mm2 | 2.7 MB/mm2
POR RD/WR Bandwidth: 102GB/s / 102GB/s | 102GB/s / 102GB/s
POR RD/WR Latency: 3ns / 3ns | 4.375ns / 2.5ns
Energy per bit: 0.4pJ/bit |TBD
