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Abstract

Recently, field programmable gate array (FPGA) can implement com-
plex systems on a single chip because of the enhancement of semiconduc-
tor technologies. In the market trend of high-variety low-volume manu-
facturing, the cost of a FPGA becomes cheaper than that of application
specific integrated circuit (ASIC). However, FPGA significantly consumes
large energy than an ASIC. Therefore, it is very important to reduce en-
ergy consumption of FPGA.

A variable stages pipeline (VSP) architecture is proposed as one of the
low energy techniques. VSP dynamically changes the number of pipeline
stages and reduces glitch propagation, to achieve both low energy and
high performance. Therefore, the implementation of VSP on FPGA is
desirable to reduce energy consumption.

However, latch DFF selector cell (LDS-cell) which is essential technol-
ogy of VSP, is impossible to mapping on FPGA because LDS-cell is a
special circuit. In order to solve the problem, this paper proposes the
implementation methods to mapping VSP processor on a FPGA using
negative edge flip-flop as an alternative method of LDS-cell.

This paper implements the proposed method and evaluates an energy
consumption of FPGA by using a FPGA board. As a result, the energy
consumption reduces by 8% than the conventional low energy approach.
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LE £—Rk (NE-FF $9):

o BIERE 12.5MHz
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e NE-FF ## A

HSE— RZ 1 IZERBU IR (V- 278 HIER<) 2R54I1TR
T, 2B, FPGADD Y —AFHRIINE-FF OFEIZhHHL ST, b

b MR THo 7.

% 5.4: ERETOWEBES (HS % 1 & UTIEHIL)
LE(FF %2 L) LE(NE-FF®1Y)
HBEN 0.52 0.48

IR E M S, NEFF 2 AT S Z LT, MARLHIKL T 8%DES
WHIRI Wz Z e Wb RD. FHEBRL Y HIRRA T 7200, T
RPN TVYFORELRTVEBTHoZ Ly, VY —AFHELD
ETFPHELTNBLEILND, F/2, VY —AFARIINEFF O
AMTEBHMNELEALRLENT, BEFEIIZEA—N—~Ay REL
THRWIIHRETEDL I Lbhs. ZOEBR»S, E#ETE NEFF
EMATEILTY Y FAEIBTE, FPGA LIZBWT VSP IZERT

HBIEWRI N
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6 HHDOIC

ARFFF T, FPGAIZEIT S VSP DEREERT /0D, FEFEOK
A2/ o/, NEFF2ATE LT, &REA—/N—AY RRL
I VSP D2 EEL TS L AHRETH Y, RERFHEDPSU (FFAL)
EHBU T 8NDBENHIBAE EHTE 2, 5%, Mp-FF 25322 L

THERZBNHIEEZEET 5.

i

AMRETICH2Y, THE, THEWAEIZFUATIVELA
{2 REFRBB, MWTITH S DEIF R WL X E UERAIREE, X
HHEMMICRS BN ZUET, £, RARBHEICTHHEEICRY

RULHERY —F 77 F vy IHRBOBRITDLL VBRI AL ET.
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