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Logic Technology
Self-consistent methodology from TCAD to L2:  Team continue Mock N2 power/performance debug.  Voltage dependence of N2_V15 vs. N3E segmented to the issue at cell level.  Correction of spacer flow and replacing airgap with ULK spacer (K=3.7) meet them expectation with the Cgd/pin cap, deemed feasible to lower process complexity/risk (see also TSMC IEDM’22 3nm paper).  Vt skews based on WF shift are made to segment of Vt shifts due to layout dependent effect differences in N3E vs. mock N2.  L1 evaluation with the Vt skews is under way.  SRAM L1 methodology development started.  Bitcell-based extraction methodology using SPX/RFX, netlist+compact model, and HSPICE cell read/write simulations to extract BL/WL parasitics.  In parallel, good progress were made on TCAD to L1 methodology with CPODE TCAD model calibration.  Next step will be to run calibrated CPODE N3E decks in the L1 metric to match TSMC PDK.  

Logic Technology Roadmap Projection:   Folded inverter SRAM bitcell architecture refined with FS-PDN with wide M0 WL, M1 BL and VDD/VSS strap.  BS-PDN version with direct contact eliminates M0 congestion and should be substantially lower capacitance.  BS-PDN also enables M0 BL M1 WL version. 

Memory Technology
Electric Pond (ELP) on time DBR:  Evaluated opportunity to tapeout as combo die with ARL SOC A0 die, but deemed unfeasible as the A0 die is expected to PRQ.  Reorganized tapeout schedule as progress slower due to resourcing constraints. With current resourcing, expecting 3 more weeks before reaching first completed top level floorplan, and 2-3 weeks for completing BE sign-off flows. RTL validation work is ongoing post-DFT for L0/L1 validation. Planning first tapeout coordination meeting for WW19 shuttle next week.

2.3D packaging stencil for ELP: Held several discussions across FTE teams regarding wafer transfer logistics between TSMC and OSAT. Forward paths are 1) risk assessment of using shuttle wafers after for assembly, e.g. full wafers with laser beam removal of other customer patterns as demonstrated successfully with First Creek test chip, and 2) evaluating InFO-3D as potential replacement candidate to SPIL. (Tapeout as combo die would also be another option, but no known opportunity at this point).

System Integration
Nova Lake (NVL) PX/MX Intercept: Preliminary 2.3D BT2 packaging mockup established for cost assessment.  3 variants of chiplets (64, 128, 256 MB/die) are produced with N6, SF4 and N4P (at 2.4, 2.9, 3.1 MB/mm2 correspondingly) for 256MB Memory Side Cache (MSC) for BE-3D stacking.

ELP Tracking Summary
Tapeout Target | Current Projection: WW19 | WW19
Next Major Milestone: RTL 1.0 post-DFT RTL, post-verification
Next Major Milestone Target | Current Projection: WW52.5’22 | WW09.5
DBR Target | Current Projection:   WW03 | WW14 (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
