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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 subsequent removal of airgap and reduction in low-k spacer k-value shows net increase in Cgd with revised flow, followed by marginal decrease with ULK spacer down to k=3.7.  Follow through with extraction and L1 voltage dependence in progress.  Retargeting of LDE-based devices in progress for N2_V15+LDE to match IOFF of N3E+LDE in progress.

Logic Technology Roadmap Projection:   N1.4 Mock V03 without N/P gate cut MUX21 study shows straightforward connectivity with expected bloated cell width.  Scan flop topology is being studied for V03 viability.  V01 and V02 versions require tighter M0 down to 18P, review of metallization options indicate that a hybrid Ru/Cu dual damascene metallization should be the leading candidate. Quantification of resistance into material database started. Promising new folded inverter SRAM bitcell architecture eliminates 2 out of 3 gate cuts per cell.  BL and WL connectivity study underway with goal of maintaining low RC comparable to current stacked inverter bitcell architecture. 

Memory and System Integration
Electric Pond (ELP) on time DBR:  RTL post-DFT is undergoing first level validation. APR working towards integration of top-level floorplan, and refining placement of components. Reviewed RDL power grid options that can meet IR drop; will need to evaluate AC impact of RDL to PDN.  Final sign-off flows are being setup. 3DIC STA verification flow was able to run through using hyperscale model.

2.3D packaging stencil: Team is evaluating wafer transfer logistics between TSMC and OSAT. TSMC has accepted to support the transfer of full wafers after laser beam removal of other customers patterns, but concern is debris / defects on the wafer surface from that process. Will define the path forward after team alignment.  Parallel WIP in defining test plan for FO-EB packaged shuttle testchip. For top die, plan is to test after bumping on ubump array patterns (feasibility for 25um bumps is still under discussion). For bottom die, plan is not to test before interposer assembly for testchips (although HVM can use with sacrificial pads or solder bumps, but require more additional complexity in process steps). Post-assembly, plan is to test directly on Cr bumps, without substrate.  

Nova Lake (NVL) Px/Mx Intercept: 1st round of thermal model is completed based on key attributes of MSC @ 256MB/120mm2 (32-channel, Full Duplex @1.6MT/s cacheline access delivering 6.4TB/s @ 16W).  Maximum Temperature raise (∆T) is 4.4˚C. Technologies vetted to reduce ∆T down to 1.1 ˚C, including µbump geometry, under-fill material and dummification (thermal chimney).  Reliability and Performance guard band methodology to be developed.

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 | WW07.5
DBR Target | Current Projection:   WW03 | WW07
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



