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) Backup slide (reference)

Area & Energy efficiency

W. Qian, X. Li, M. D. Riedel, K. Bazargan
and D. J. Lilja, "An Architecture for Fault-
Tolerant Computation with Stochastic
Logic," in IEEE Transactions on Computers,
vol. 60, no. 1, pp. 93-105, Jan. 2011, doi:
10.1109/TC.2010.202.

A 16%128 Stochastic-Binary Processing Element Array for Accelerating
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Error Injection

Q. Chen, Y. Su, H. Kim, T. Yoo, T. T. -H. Kim
and B. Kim, "A 16x128 Stochastic-Binary
Processing Element Array for Accelerating
Stochastic Dot-Product Computation Using
1-16 Bit-Stream Length," 2020 Design,
Automation & Test in Europe Conference &
Exhibition (DATE), 2020, pp. 678-681, doi:
10.23919/DATE48585.2020.9116349.

@

An Architecture for Fault-Tolerant
Computation with Stochastic Logic

Weikang Qian, Student Member, IEEE, Xin Li,
Marc D. Riedel, Member, IEEE, Kia Bazargan, and David J. Lilja, Fellow, IEEE

[7] ASSCC'16 [8]Js5C'19 Proposed
Computing Type {Det‘:?:'lli':\gistic] {Det‘:::-lli?ﬁstic} (Stg::ﬁ;iltic]
Technology 28nm 65nm 65nm
Precision Control Fixed (8b) Fixed (6b/1b) Reconfigurable
MAC Circuit Type Analog Analog In-Mem. Digital
ADC/DAC Overhead Embedded Required Not Required
Parallelism No 16x% 16x%

Energy Efficiency 9.61TOPS /W 51.3TOPS/W [ 25.5TOPS/W @°N=16 II

TABLE 2
Analysis of Error Distribution of the Gamma Correction Function
Added Produced Error (%)
Error >5 > 10 >15 >20 >25

(%) |Conv. Stoc.|Conv. Stoc.|Conv. Stoc. |Conv. Stoc} [Conv. Stoc.
0 00 00|00 00] 00 0000 00]f 00 00

1 40 00|30 00|24 00|20 00| 16 00

2 82 05|61 00|50 00|42 00} 32 00
5 195 278|147 1.6 (121 0.0 |103 0.0f 79 0.0

Energy Fom” 208f) 39.0f) 39.3f) @°N=16
Area FoM® 720.4um’* 61.5um’ 154.4um’
c 98% 96.1% @°N=1
HEELE N/A (CNN/4-layers) (VILP/3-layers

F“Emarg\,l' FoM=Energy/(# of inputs)x(# of dot-products)
® Area Fo M=Area/(# of inputs)x(# of dot-products) CMNIST dataset °Bit-stream length

978-3.98192634-TDATE20E

[ElHHA =22| o|O|X|]

10 | 352 484|274 243|227 79193 00| 151 00
15 | 484 601|385 366|321 214|273 91| 218 0.2

tiplication. Consider a two-input AND gate,
hown two

[FHI{2A =20 o]0|X|]
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