N— F DAY — FRIEGREO - DRERDERET & 5T

PEHE )l A
1 FLC®HIC

Programmable Logic Controller (PLC) %7€ 3£ v B
DA hr—T ThDH. NHORIERE L EXHRZ D 2
LT R0 AFEBL CTHIINA 28 8 T & 273, KE 214 <
IFREEENRET D2 END 5. Zhuaxt L)l [1] bixmE
HALOBLE S PLC f D5 & S BRE K AT 5 Y — L & 1E
fif L, FPGA % IV CaFfli L 72. FPGA [XH—F » 7 #+~4%
BA7— BB TE, /DT RS R6lH 2 FEETE D,

I [1] & OVER L2y — /s T, AR Y VHDL o
BBy r =V TRIES TV . ZHUIHEO mid b o
BLETHITH 273, [FEE O/ HEFENERE L (AT ) DK
TITEE L TIERIERHORMD & 5.

2 REZRDHKE

ARFZE TIERE B D /N, AT FOUGESY B &+ 5. AT
FEIZTEELIC BT B Hif (Area) & IR (Time) DFETH 1, HAT
HEEHT- W DA N ZFERT 5. Altera [2] #LDHRMLd 2 Hiflig
B3 /r—3 (LPM package) % V> 32 bit &R & 1ERL L 7= %5
&, BRI NIR . & Hli LT 42 [0 EF (ALUT) 23
T 5. —J5, —#IZ PLC i T, BRI o E A4S X
0 FAEEE MR, B T/NRIBRBEZR 2 N D 2 & TERE O
AE & Bl &I, R ORNE Sk A MeazFEITX 5 &
EZHND.

REAESE, —EEMONAL —4~ 9 MELSECQ ¥ U —X
DOBREMD ORI AT TR 5. Fy—47 v Tl
B 16 bit 72\ L 32 bit OFF ST FHEIZIRE SN TS,
16 bit BREIE 32 bit [RERA AW THEFRETH 5720, A%
Tl 32 bit FRAE RO LGN 2.

BRAZRICIZZ < DR HIENFIET D55, ABF4ED B 191370
BT B 725, ALEL)S Bl 22 [ 1 Rk & FERIEREE V5.
B BRI IR & B2 i U, ZOZEOMEB AR 530
KW, e, V7 bRV IRT T AT XA THD. FERIE
BRI —BEAN R L BB D ZEN AT D 2 L B R T DS,
WM OB CIMBE 2T VB R Z MO EE 57 13U X AT
5. EEERETIIL— K THRICHE & RIADOMIEZ LE L
T 5.

[FIHIEBRE T L T X ADOFEEFEZEFT LA TX 5.
BRI ZR OIIEIZ1T, AT X DR L EFEEEIZ X 5
BWHEY 7 MO 2 BEND S, HREOEEHKIZCEY 1ET2
W2 ML EOHE N FRETH 2208, 1 M7 DAL E T
MT 2. LY A 7 NVEOWIIZEY LA T o, AT
HMOUGENRIAEND.

3 E

FREARORRF 7L 2 18 Y (BHERRIE, FERMERREE), REETE 2
WY GREREEE, IEFEE) CTHit a7 - 72, —i7e0mE
KR FHIB WA &5 LPM package & bt 5.

FEMBRER IS TG ER G Y 7 b ¥ =7 & LT Altera £k Quartus
11 12.0 (64 bit Full Edition) Z fV 7=, 3T /31 A 1% Cyclone V,
5CGTFD7C5F23C6 % %% & L, /~— RU = 7 stik S581% VHDL
T2, fELAEICIT Intel Core i7-860, 8 GB RAM, Windows
7 64 bit Z#5# L 7= PC & H\ 7.

ERE LR D LA 52 & ALUT IZOW TR 1 ICE &
5. K 1128 T Comb. [THAHIEIE, Seq. IFMAFFEIF, Rest.
ILIEIE BRYE, NonRest. [ XFEMIEERIEZ FHKT 5. £72 LPM. 1X
LPM Package, r4 133544 4, r16 133555 16 2 ERT 5.

FRERREIEZ IV T —RICNEF R O J5 23 N HS{EER C o
0, KB T HRIROFER DG D7z, Comb. LPM. & bl L
T Seq. Rest. 1% 68.9%, Seq. NonRest. 1% 62.5% /N ToH %. [7]
1B ik L FEMIERRIEZ ik L2354, MAE R CIIIEmIE R
L3 40.8% /NEICEH B A3, NEFE R CIEBIBEBRIED 17.1% /N
Tdo7-. Seq. NonRest. D & TG DOFIEZ BT 5 &, Seq.

SEEERE 113708 2 (L FikE

330 @ Comb. LPM.
300 —‘
_ 250 @®Comb. Rest.
£
EZOO A Comb. NonRest.
c
2150 o—
E @5Seq. Rest.
100 O
50 A Seq. NonRest.
0 T T 1 OSeq. Rest. r4
0 1,000 2,000 3,000

ALUT(s) Seq. Rest. r16

1: VA7 > [ns] &FmBAAEL [ALUT)

OComb. LPM.

B Comb. Rest.

O Comb. NonRest.
M Seq. Rest.
OSeq. NonRest.
m Seq. Rest.r4

OSeq. Rest. r16

0 50,000 100,000 150,000 200,000 250,000
Product of Area and Time (ALUT * Latency)

2: £t D AT F

Rest. £V 31.6% /NRIZ T2 572, - TIERIERRIEIC L D%EE
MEEERE X KENC 72 5 R, #6 & RIROMERKICH D
LEZOND. EEEEE LIRGA, BERoBEne & ImE
ARG L, Seq. Rest. & iz LC, Seq. Rest. r4 i 1.55 fi%,
Seq. Rest. r16 1% 2.65 {5 DREIEHIEIZ R o7z, —HFL AT v
I%, Seq. Rest. r4 (% 44.9% , Seq. Rest. r16 X 47.1 % WA L 7.
TERk L72BRBEZR O AT B i 2 [ 2 129, kit & b
3% &, Comb. LPM. 7% 7.25 x 10" Theb/h S IEFEEE T
IZ, Seq. Rest. i£ Comb. LPM. ® 1.67 {i%, Seq. NonRest |% 2.22
fECholz. WICEEZEE L7254, Seq. Rest. 14 1% 1.42 %,
Seq. Rest. 116 13 2.34 {5 ChH o 7=, Lo TAHRIE LZBREZT
I% Seq. Rest. X Seq. Rest. r4 [F/ME7H2 AT B/ S WO BREER
Td%. ZHUT Comb. LPM. Mz 7=RREREOH1 D, ZR I
L/NULDORRESHESIND LA T v v B E LG 2RI
HZET AT A RESHEL Y ZLRIIMUEREBTE L.

4 HBHYIC

PRELER DR RT, FEHE A AT UinEiel B o/ ML 2 ZHL L2, bR
BRORKEELE L AT VIT L — RA7ORICH Y, [
BN N DI DN EITHRRR, AT BEOBEMA o nT-. 7272
LT A AR AR A T a ko TER SN ARELEN
725780, —BHCERFH TIEOER IR O T b, it-> T
ENENDIEH Y AT A TR GH 2 ERINT D20 ER S 5.

& Xk

[1] Ichikawa, S., Akinaka, M., Hata, H., Ikeda, R. and Ya-
mamoto, H.: An FPGA Implementation of Hard-Wired Se-
quence Control System Based On PLC Software, IEEJ Trans,
Vol. 6, pp. 367 — 375 (2011).

[2] Altera, : http://www.altera.co.jp/.



