HERa Y 2 —T 7 AR OB 2020 4EJE
2018 FE LB 7E 8 RS

SRIRE

FALR A LB A FERT
M=

Ty VREE A= R =7 BB 7oA 28— T 4 TPy 7 ORI



§ 1. BFFERRRDOBEE

NTHIEE, FHlC=a—T Ry N —7 Dl - B =X — 0 fN— Ry 2 7 B[
T, SHERIT 2 FHEIRIAT S TR B AL R —T 4 T Na Yy 7 /NERR 522 LB C % Binary
perceptron -~ JH L7=fE A PLiES Y, KO KB/ 2= —F NV 2y T —2Th 5 2 J& Binarized
Convolutional Neural Networks(BCNN)DZEE AL N—R 7 = 7 DO FEIFIZEOFA A ELT-. F=, %t
RLIpH=a =T N AN =T INKIBAL T DITHE, A2/ =T T By D Eta AN
KITDHZEDHALI T2, BEIEEHY — /L OB RIRFICEHE A E L.

2RI LT3 FIE T, B HEREIZ S TPOMER LTIV =T 0 T4 7 T %
HWHZET, DAL N =TT aTy s ~0 BB E#E FBLIL CQ), BRI 7 h
AR LICER 20BN DHHT280, Y HBIOR G FIEICE o CWELL. SFEEREEL
HERR Y —/WZdD, (EE DS (HHER) 2/ — U =T FliR 75 Cikat 7628 T, A3 —T
AT Ny ~OBEEEAE FBLEL. 2SR, BB N—T 4T Vs Dk
LT3 D IR A RIE LA T D 2 FTREIC R, SEX FEe B AR~ FH 23 FIREIC 720 &
L7z

PR ALEE A~ B L T2 BCNN Z %512, (KRG ChoHIREWRERIEL DO MERE LLEL
EATWELIZ. 12870 FPGA Z W T— Ry =7 RIEUTAER, 1k D7 e i L CRSE D
TG 2R B DD, K9 1/130 DIHEE ) EKI40M5 O @i b ZR S IVELZ. ZHuZdy, =
2= TNV Ry NI =T BARA~DFE N AR CTHHZ AR LI 1T Tk, RO =2 —F /1%
VNI =B FE A O mE b ARH B E b O AT Re A R 2RI I L EL T,

[ARER 22 355w S R

1) N. Onizawa, K. Nishino, S. C. Smithson, B. H. Meyer, W. J. Gross, H.

Yamagata, H. Fujita, and T. Hanyu, “A Design Framework for Invertible Logic,”
IEEE Trans. on Computer—Aided Design of Integrated Circuits and Systems, vol.

40, no. 4, pp. 655-665, Apr. 2021.

2) M. Kato, N. Onizawa, and T. Hanyu, “Design Automation of Invertible Logic
Circuit From a Standard HDL Description,” Journal of Applied Logics, 2021 (to
appear)

3) N. Onizawa, S. C. Smithson, B. H. Meyer, W. J. Gross, and T. Hanyu, “In-
Hardware Training Chip Based on CMOS Invertible Logic for Machine Learning,” IEEE
Trans. on Circuits and Syst. I Reg. Papers, vol. 67, no.5, pp. 1541-1550, May 2020.
4) D. Shin, N. Onizawa, W. J. Gross , and T. Hanyu, “Training Hardware for
Binarized Convolutional Neural Network Based on CMOS Invertible Logic,”  IEEE
Access, vol. 8, pp. 188004-188014, Oct. 2020



