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Logic Technology
N2 prePDK risk assessment presented to Hai.  Three H130 mockups are proposed, including 48CPP (low risk), 45CPP (med risk) and 45CPP-SAC(high risk), capable of 15% speed improvement (vs. 10~15% public claim), comprehending logic gate density improvement from 10% to 17% (vs. 20% public claim) at +8% of cost of transition.  Low risk is assessed for 6x2 Vts targeting capability.  BS-PDN option is expected to improve additional 5%~10% speed and 10% or more density improvement at 7% structure wafer cost adder.

A14 study early assessment started including cell height scaling ranging from 88 to 108nm, 45nm CPP, compatibility with BS-/FS-PDN, 3 or 4 nanosheets.

Model and Tool development for pre-PDK L0~L2 PPA exploration: Layout dependent effects partitioning shows that LOD (length of diffusion), MBE (metal boundary), OSE (diffusion spacing) are the dominant effects.  LOD and OSE are subject to stress interactions.  We are reexamining MBE data from TSMC PDK for model understanding.  Completed layout dependent LOD stress effect modeling using N5 NMOS, including ~16% change in drive current and ~34mV change in VT. N5 PMOS LDE modeling is underway.  Process TCAD model capable of capturing material shrinkage and expansion leading to stress/strain effect will be incorporated into N2 TCAD models.  SLiC license is  purchased for logic cell design automation.  Completed integrating BEOL RC extraction (nxtgrd) and design rules (tech file) into the L2 PPA flow. To complete the L2 PPA flow with mock-PDK, NDM (db) generation is pending (est. completion WW53). Calibration of mock-nxtgrd to N3B PDK is underway.

Memory and System Integration
Electric Pond (ELP) to influence Nova lake:  Reviewed ELP progress and KPIs (density / bandwidth / latency / energy) with CCG (Bob Royer) and received candid and positive feedback.  Performance metrics are meeting initial objectives; 1ns read latency gap is deemed non-required for POC.  Access energy breakdown establishes quantification methodology and provides critical assessment for modular memory subsystem design.  RTL updates are completed, and top level testbench for stack die config is setup. Additional checks and validation are ongoing on the RTL. Next major milestone will be WW03.5 with RTL freeze. Interim checkpoint on physical design will be WW01.5 for datapath timing convergence.

ELP Tracking Summary
Tapeout Target | Current Projection: WW19'23 | WW19’23
Next Major Milestone: RTL 1.0 post-DFT RTL, post-verification
Next Major Milestone Target | Current Projection: WW52.5 | WW03’23 (due to resourcing) 
DBR Target | Current Projection:   WW03'23 | WW07'23 (DFx resource reprioritization, low risk to TO)
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 (preliminary) 


Samsung roadmap study to S2P – can match SFF announced scale factors using the TSMC density metric within 0-1%, conclusions are as follows:
Samsung appears to be extending S4 incrementally, adding one technology feature at a time, without BEOL (M0=28, M2=32) pitch change all the way to S2P
S3E is GAA insertion directly into S4E, there is a slight area bloat which can be accounted for with 1CPP larger the flops, this is likely a diffusion jog issue specific to first GAA introduction
FEOL pitch change appears to occur at S3P, going from 54CPP to 48CPP
S2 is a plus node on top of S3P with minimum area scale, which cannot be accounted for by pitch or by cell height – this may be BS-PDN addition since the roadmap is adding new feature at a time – if it is BS-PDN, the density gain is only 3%, which is consistent with Intel 1278 H160 and H144 attempts with insufficient BEOL scaling
S2P fits SFF numbers as a 5T standard cell, and ends up as H160-48 in 2027 timeframe with BS-PDN and GAA – this is very similar to 1278.6 timeframe and features
