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Abstract We propose the user-programmable device called VPEX (Via Programmable logic device using EXclusive-or array) which
can change the logic of a digital circuit by changing two via-layer. Our novel device does not use photo-mask to change digital-circuit logic,
because we use Electron Beam (EB) direct writing which is mask-less lithography. Therefore, we can cut mask cost, completely. The logic
element (LE) of VPEX is composed of complex gate type EXclusive-OR (EXOR) and Inverter(INV). The single LE can outputs 12 logic
functions which include all2-input logic functions by changing via-1 layer. Moreover, D-FlipFlop (DFF) consists of 5 LEs. Therefore there is
no dead space unlike FPGA. In the paper, we compare performance of VPEX logic functions with that of standard-cells (Std) in 0.18um
CMOS technology. In addition, small-scgle circuits of VPEX and Std are evaluated by area, delay-time and power-consumption. Finally, we

discuss about comparison performance of VPEX with that of other works of via-programmable devices.

Keyword Via-programmable logic, EB direct writing, Exclusive-OR, structured ASIC

-61-



L.LIIC®IC

EWEIROMMIL - BEBLBENOESICLY, 7
A h"R7aR FPRHBALRZECOMHBERE ANH
MLTWB7ed, SELERAEOLVPRVWIESZLATE
ASIC DHEREFNIE L RoTWE. ZDOd,
ASIC DAESHBHRIBLLTRBY, ZThitZEdboT
FPGA DX 5 R 7uZS5<TNTF L ZARMGIZHER
ENBEH5ThhoT&. LALRME, FPGA XX
B —FREAR—X ASIC L HRTHEBEESN &Mk
DETEHE>TVWBTED[1], PEEE ASIC DT RTOD
GRBICBE®mbIZLITTERY.

ZOXIRBREBELT, EEXIIFIF¥Y—F
ASIC & FEiZh B ASIC & FPGA O IZLE T 5 Bl
FRB, BaA b LSIHEFRL LTRESATET
WBRIBl. ZOXdRA LT 7 F¥— K ASIC T,
PSS UURFERMBLEOIRO A ITEMALL, ¥
BOAZABIVOET IBA~RA I 2ERTHZ LT
RBENRAISARXTEIERNTES. ERT B~ R
IEEBLBNZ LT+ b X7 ERE A ZHIE
TBHILRTE, LPERAE ASIC D= R MERIZHE
BH5.

HRAE A XTETRAIRBERDRNIEZE, A=
27 aAbEHBTES. ZOLDERBE~RAI b
BIELET~RIDAREERETE (7)) Punro<
TINFNRL ABRBENTVS., REZ T, WD
POETFu Tl T NVTF AL ABBRRBREINTEY,
EARBERFLLTNVY 2T v 7T — 7 NV(LUT: Look
Up Table) 2 AT 5T A R[4]R, '— b T LA &N
—RE LT NALR[5] BIBEERINRTWD. Fi-,
eASIC # Ti¥, EARER T FPGA LRI LEXHIC
BEXBITERLUTZ2EAL, E6ET7TRBICIVER
EMEPERITHIRIARTET AL RAEFERELL
TW3BI[7]. _

EFRERTCHERLEET 0l I T AT NRNA R
VPEX(Via Programmable logic using EXclusive or array )
T, EAREHERF(LE)E LT, EXclusive-OR(EXOR)

H— k& Inverter(INV)2E Yy MICLERIKBEEZERTS.

AT, XBRX T, VPEXDEART—FT7F ¥, &
IZ LE O#REIRATIL LB, MEERBKETOR
FUoX—FENEDHEREZITY. £k, ERER
ENTWBETFulS< 7 NVFNA AL VPEX & D
HEEBERIZOVTHRARS.

2. EB HE#E B H
BFE— b U o ~NEEMESNEB BE#) T, #£54

BTIRBRBEBF L —2 220> TUVIRAMNEEXTS.

T NS RIBRELRB DDV BAERE ASIC 2K
WYY IS574—FBkEied. 7L EB ERIEXA

N—Ty MEAKRYEYICRETE DY = B
Bz, EEOKHAE LSI CTRRAEBEICLMED
RTWAW.EBBEEOAL—Ty NERBMICA L&
EAHEHDTIE,SumABAUTOLVAS T b2 —FETEX
TEBZX YT/ TuP=rva VERFEERRT
HZHBERDD. EELXY T 7 THETES XY T
ZZDOBEIZI00BEL R -oTWVWB([8]. HETIEAF
Y5082 7ul=ra BEREBELE O EB Bl
BEERALRE, DPERAEE ASIC DAERA —V ¥ bV
#HIZKVRBENR TSI

¥x¥ T8l varvEXXERAVELLT
LEBEBO VT ANONBEEERINRI VI T 74—
BT AL 1USLUTIEETHY, vRINRF—V2F
EHETAIORELY. BERIBEZERTIDIAINVE
LETRBERBET AL, ETREOFII ALY — A EHM
THhoOMETHEM S/ &\ . EB EHEE I3 m K
DAV ECTEDHROEER/NEL[10], HoME
BOr—LEBREEZRELSTESLD, TERKER
CBEBEIZVINZLABTRILRTES. 2, ET
NRE—VTEHEEBO [S2E)] BRELRVWED
HEEBONAF -V MNEBEREELICL IR F— %L
DEBHLRBTE 5.

UEDZ e, EBBE#ZAVWE RS FT LT
NRARFMETBRIZIRAZ~~AXEZRAL, (2
ETBAZ—VIRER Sum AT T 100 MERED
ERRE -V THRINTWAZEREE LN N
bnd.

3.VPEX 7T —%5 7 F %

VPEX Ti¥, EBE#Z AW I VB4 RE ASIC ©
AE, L 2EBABERO=2=—7 71 A[11][12]
DOREBIZHIETER X5 T5ED, IIETRT LD
i, BIETECTEARBRTFOREEE R, F3
TROEECEREROEELTH.

1 VPEX @ U = IiE#HE

-62-
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