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A Sparsity-Aware Analog-Digital Hybrid eDRAM CIM by Effective Row Activation
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Effective Row Activation w/ Hybrid mode

Design Challenges of Previous CIMs

< Waste of Energy Consumption by Zero Computation> < Input Activation Grouping Convolution>
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(High-bit ADC) Shift & Add leading to enormous power usage. ®
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 Depending on the number of effective row (o) for Wi group, HMM decided to

Global Network-on-Chip (G-NoC S ..
P | ) operate mode of readout or IMA mode to maximize the energy efficiency.
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G-NoC: Multicasting data from global buffers to 8 IGC cores w/ H-Star architecture
L-NoC: Facilitating partialsum accumulation from 4 IGC cores w/ Ring architecture
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* Hybrid MAC macro is consists of 305x256 eDRAM bitcell array. = T &N M Hierarchical @

288 rows for storing I1As and perform either in-memory accumulation (IMA) ; J;'() _NOC | @
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15 rows for maintaining computation linearity during IMA — — . Area M Others Power

2 rows for sample and hold (S/H) the IMA result and connected to ADC Detailed IGC Core Breakdown Breakdown
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