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On-Chip Compute-and-Memory
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Easily trade-off performance, power, latency, accuracy




Enable concurrent and dynamic applications with deterministic execution




On-Chip Stationary Weights = OK
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Off-Chip Weights = Major Bottlenecks
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Total model capacity
System Simplicity
Low Latency

Energy Efficiency
High Performance

Deterministic Execution
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Enter Analog
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Incredibly high parallelization
and “effective” memory
bandwidth

Energy efficiency of
4 TOPS/W for convolutional
and dense networks

1000 x 1000
vector-matrix product in
a few microseconds

Accounts for all system
aspects including processor control
cores and PCl express
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Rich Roadmap for Analog Compute Improvements

More on this later
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Analog To Digital




Traditional Von-Neuman-like Architectures

On-Chip Compute-and-Memory
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The Mythic IPU
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Inference Capability per Watt for Common DNN Processors

Mythic IPU (est) - [
I

[ 1]




PYTHRCH ’7*' » Caffe

TensorFlow

Optimization Suite

€ ONNX

Performance
Estimator

Runtime API Visualizer

Graph Compiler




MYTHIC

The Next 10 years
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NAND Flash: Cost per GB 8 / Transistor (Intel) ~ormalized)




This should be a huge concern

Chip area (mm?)
No. of transistors (BU) 3.3 4.3 6.9
Gross die per wafer 478 686 721

Net die per wafer 359.74 512.44 545.65

Wafer price ($) 5912.00 8,389.00 9,965.00

Die cost ($) 16.43 16.37 18.26

Transistor cost per 1B transistors

4.98 3.81 2.65
($)

https://wccftech.com/apple-5nm-3nm-cost-transistors/



https://wccftech.com/apple-5nm-3nm-cost-transistors/

Density Improvements Density Improvements




Performance per Dollar On-chip Model Capacity Performance per Watt










