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Concepts of Proposed Architecture
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Via-Switch

C1 C2 Via-switch is a nhon-volatile and re-programmable switch.
® o T1 and T2 are connected and disconnected.

L+ . —Varistors | |
non-linear device for selecting an atom switch

to be programmed _
.Jzi {i.\ Complementary atom switch
T1 12 non-volatile resistive RAM

. - /<Features> ~
(DSmall footprint (6Fx3F)

@Low resistance(on-R 200Q)
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(0. 141F)
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Architecture Overview

The proposed architecture is a homogeneous array of unit tiles
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Array structure

The unit tile consists of four crossbar blocks (X

blocks (L
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Unit tile

3s), eight fine-grained logic

8s) and a coarse-grained arithmetic block (AB) or memory block (MB).
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I\/Iapplng Experiments

<Design Flow>
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<Target Designh>

We implemented a design “CConv”, a front-end circuit
for image sensor including RGB-YUV conversion

Required logic resources for "CConv”

Target Architecture AB | LB Unit tile array size
FGRA — | bl2 38x8 (512LB)
MGRA (proposed) 14 | 70 4x4 (10AB+128LB)




Results

(1)Array Area
Comparison of the array area needed for implementing "CConv”
: "BEOL FEOL  Tile  Array  Arra
Architecture Trackg area area  area Size ares
FGRA unidir. | 68  441kF2 87kF2  5508um2 8x8  352512um?2 76%
e U — 0
MGRA bidir. | 44 308kF2 426kF2  5319um2? 4x4 85108 um?

(2)Delay and Energy
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Circuit simulation result at 0.5V operation using a circuit model of 91x44
crossbar with the equivalent circuit model of the via-switch

This improvement can contribute to filling the gap between FPGA and ASIC.
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Thank you!

Please visit my poster.



