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Multi-memristor-array interconnection structure design for
large scale CNN acceleration

TANG Ligin, DIAO Jietao, CHEN Changlin, LUO Changhang, LIU Biao, LIU Sitong, ZHANG Yufei, WANG Qin
(College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: To address the problems of inefficient data loading and readout and poor flexibility of array collaboration in existing multi-memristor-
array, a highly efficient and flexible multi-array interconnection architecture was proposed. The data loading strategy of the architecture supports
data reuse in multiple weight mapping modes, reducing the need for off-chip data access; the readout network supports flexible combination of
multiple processing units to achieve different scales of convolutional operations, as well as fast accumulation and readout of computation results,
thus improving chip flexibility and overall computing power. Simulation experiments performed on the NeuroSim platform with running VGG - 8

networks indicate a 146% increase in processing speed than that of the MAX? neural network accelerator, with only a 6% increase in area

overhead.
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Fig.1 Multiplication and accumulation of

memristor array
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Fig.2 Three types of weight mapping
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Fig.5 Calculation of conditional accumulation of results
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LN TR A P I i 4% 8 4.57 x10°
T4 1 5.79 x 10°
;L;Ii& W ABAT 512 bit 0.002 72 pl/bit 2.46 x 10°
LR e 14 bit 0.002 72 pl/bit 3.90 x 10"
REFEA ST 16 x 16 1.56 x 10°
%i& foryea 2 KB 0.002 74 pl/bit 2.64 x10*
EYIILSTH 17 BA BN ICHE TR 5 0. 080 pJ 1.64 x10°
HRZ 16 2.68 x 10’
R 9 1.51 x 10’
B KA HIT 1024 BN R ML B ITHEAT —IRIB 57 :0. 068 pJ 3.17 x10°
LR 128 KB 0.002 74 pJ/bit 2.74 x10°
EY)ILSTH 128 A B IMEICHEAT—IZ 5:0.021 7 p) 1.65 x 10"
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T s 4 s e e ER/mm® R/ ms  AEA(TOPS/W)
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Fig. 10 Comparison of metrics in cache and

internal interconnect
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