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Logic Technology
N.14 Mockup:  With revised V01 compact model and extraction flow, L1 showed about ~6% faster, ~15% lower power.  V01 is deemed a half node scaling.   Half Row Offset (HRO) cell substantially improve Performance-Power metric (40% and 50% correspondingly in a D4 equivalent cell).  V01  evaluation will continue 1) to investigate compact model with -1nm Lg for further Ceff improvement and 2) to calibrate  extrinsic parasitics based on TSMC’s historical trends in R vs. C breakdown in the L1 metric. TCAD investigation on CPP scaling from 48nm to 45nm is in progress.   1nm Lg reduction demonstrated expected DIBL (50mV/V) with addtiona tweaking needed.  Additional 2nm Lg reduction exhibited substantial degradation and various methods to get back to ~50mV/V DIBL are being investigated.  In parallel 2nm reduction on MDCD scaling is under investigation.

Costing model update: Continued revamping tooling matrix in Cost of Ownership model with dry etch and wet etch modules completed.   Line-by-line tool requirement summary based in GSEM worldwide benchmark is in progress due out WW27.  

Self-Consistent L1-L2 PPA Modeling: “Mini-standard cells package” is pushed to next week due to newly identified 10% gap in performance with the down-selected 350 standard cells. Upon analysis of top-1000 critical paths, ~150 additional cells are needed to close the gap. Confirmation on Ananke DPU core with APR runs is in progress.

Memory Technology
Muddy Creek Porting ELP to SF4: APR v6 based on RTL V0.8 shows significant timing improvement.  RTL V1.0 is ready to be released, with minor updates V0.8. The critical paths to tapeout continue to be APR physical design readiness and die-to-die driver block readiness. On APR side, iterations are ongoing, with focus on hold time issues. The latest iteration improved hold time violations, particularly for global-IO (GIO) to SRAM paths; additional segmentation ongoing on paths showing large number of hold time violations. On the die-to-die driver block readiness, ESD diodes integration remains the key item for driver layout readiness; team getting feedback and working with Samsung to make progress on ESD diode integration. Backend flows have flushed through the first iteration and issues being flagged are getting addressed.
 
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
