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@ SESSION 14

Low Power Machine Learning

<Highlight>

A 510nW, 0.41V low-memory, low computation keyword
spotting chip using serial FFT based MFCC and binarized
depthwise separable convolutional neural network in 28nm
CMOS [14.1: Southeast Univ.]

[14.2] A 65nm 24.TpJ/Frame 12.3mW Activation-Similarity-
Aware Convolutional Neural Network Video Processor
Using Hybrid Precision, Inter-Frame Data Reuse and
Mixed-Bit-Width Difference-Frame Data Codec
(Tsinghua U.)

[14.3] A 65nm Computing-in-Memory-Based CNN Processor
with 2.9-t0-35.8TOPS/W System Energy Efficiency Using
Dynamic-Sparsity Performance-Scaling Architecture and
Energy-Efficient Inter/Intra-Macro Data Reuse
(Tsinghua U.)
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Mermary (MEM) and Calculation Reduction Efect
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MEM | Calculation | MEMbi | Calculalion

Com Iu B0m 0.8 51K

Dac B.Tx 18= 0384K | O57EK
DECPW 182 18= QLDE4K 205
Pooling | 9w = 01206 | 01288
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1S5CC20172] | VLSEAMSR] | VLSIZ018(4] | ESSCIRC18[5]| This work
Tech, 40 nm 28 nm &5 nm 65 nm 28 nm
Algorithm DNN CHNHN LSTM LSTM DECHN
Vaoltage 08308V 0.57-08V eV 05T5Y [IESR"
Memory 270 KB E2 KB 66 KB 12KB 2KB
Core Size 7.4 mm? 1.28 mm? 2,56 mm? 1.04 mam? 0.23 mm?
Frequency 1.8 MHz 2.5 MHz 250 KHz 250 KHz 40 KHz
Latency 6.5ms 0.5-25 ms 16ms 16 ms 16 ms
Keyword Mum |  10words 1 word 10 words 4 words 2 words
Power 288 pW 141 pW 161 W & pw 0.51 pw
Dataset A TIDWGIT GSCD NA GECD
Accuracy HA 96% 90.8T% 91.2% 93.6%

*16.1 YW refers to the powar of digital K\WS system in [4), net including Analog Front-End.
* * Ref. [5) does not have MFCC circuit, :
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