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Design of control system of flat knitting machine based on hierarchical structure

PAN Yun-lei, SHI Wei-min, PENG Lai-hu
(College of Machinery and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to solve the problems of data transmission among user interface layer, main control layer and bottom control layer, the
CAN bus communication technology and field programmable gate array( FPGA) dual-port RAM communication technology applied to the knit-
ting machine control system was investigated. After the analysis of hierarchical structure of knitting machine control system, the relationship
among user interface layer, main control layer and the bottom control layer was established. A method was presented to transmit data, FPGA
dual-port RAM is used between human interface layer and main control layer, CAN bus was used between main control layer and bottom con-
trol layer. The speed and accuracy of CAN bus communication and FPGA dual-port RAM communication were evaluated on the actual test,
the speed and accuracy of CAN bus communication and FPGA dual-port RAM communication were tested. The experimental results show that
the design method is reasonable and feasible.

Key words: control system of knitting machine; dual-port RAM; controll area network (CAN) bus; field programmable gate array ( FPGA)

N AR B, RO T R T i
0 51 & 4 IR A — s 0 VR AL, T T A

HL N R AL BT ATl ) o T 4, LR R RS 0
AR B3P E TEHEUS 55 J1 ., Bkl
ENRG KD RE MO ARG RIKRG BN RS
9 R R G0 2 6] AR B P R SR AT A S T AR
1 TAEGE AR LA LR 3P AT D REROR L X g
ARWTINR , ASBIF S B MBI R L2 ol ok 2 A o B i 2
G S5 HEA TR 43, 5 CAN Bk AR SE RS

s HEA:2010 -08 - 18

ARG RESR BT . ARSI R AR S e
IR ML il R G AR 2 — B EAR R 3 R AL
M TAEPERE . AR B iR AL Mg AU AE R RS AL, i
A RES MU A TR ERVE T S LRSS A IR . XL
RAM JE7E—> SRAM f7-6if fiz L HA P 58 el 57 1Y
BRI S WL, B VRS B RS
() f Xz At e EA T BEALIE RO DT IR o DAL & RE A8 PR IE

EEBN BB (1985 - ), B WL N, EZENFEVL RS I A 30675 05, E-mail: panyunlei@ 126. com
BEBERAN:LHER, B, #E2%E T, 0 +4 FIf. E-mail; Swm@ zstu. edu. cn


http://www.a-pdf.com/?product-split-demo

2

W, % SR T AR R AR R RGBT - 203 -

T AL S v M RN M . AW 5 i 4 7 CAN
SRR RAM B R, $2 2 F CAN R Axe
RAM () HL i ML il R B BE 3 28, 78 58 B0 4K
AL i T B, A TE RS 135 B T S

1 BB S R G 2R R

ML R G50 3 2, BN B2 =62
PLROR 22, S mE 1 FoR .
SDF (Hj USB#[1
IS
S3C2440
LCD ét I(}Z{) <ﬁ>{ i
@FPGAXXI IRAMIHfE
FlashitH =) . S EZTa
R T I oA e T
e = NS
@CAN)E?E@%

LR , = e H bl
JRJETERZ CPLD |=> UGk

o | TMS320LF2407 ) e
B 1 P R G g i R

1.1 ANXEER

R R AL W 45 2 0 D e 75 oK, A WF 58 R I ARM
BEMEF 5 + i AIRIE R GE + B 1 R G 28
RV RN T)Z . L Samsung 23 ] Y S3C2440 5
FAE b R G AL PSS , LA Windows CE 1E Ry AZ(
PAERGE, LA A W o a5 B e, nl LUk FH P
eIy H o B 09 AHLES B A T, Windows CE
SR A AR AR BB B ARG, B — T
RS AT TR 32 Ak AR HRAE R SE, 2 5L T WIN32
APTHHIF & BB IR B i F- &, A B L
SEFALFNEL T Win32 [ IR 7 45 1 H 5 Ak R % T ¢
S5 5. Windows CE BRI A FLIRTH 2 5, &
ALK T AL S 1) Windows B L1, 3 H 7 Win-
dows CE -4 0] Ui | Windows 95/98 | i Zm e T.
H.(Un Visual Basic Visual C ++Z5) i FH [RIAE ) pRER
et P[RR 198 S T XA, {607 48 DK 22 5 0% 1o P A2 L5 1
BAMME I B FE W] LIAE Windows CE “SB-& b 4k&ifili
FIW S AMLFLI D B bk 4045 LCD Wi A
USB £ 117 ,SD RBRZ) | A A7l 5 55, JE AL SR LA K ARy
TRAFAE SD R o BEHLAE I R Gerh , AL T 2 52 58 %
ML SUE RN BEH 5 Sk, B L 5 2 ), Jl i
XU RAM AR S5 AL B4 H1 )= i T XUH RAM f%
i RS R P, AR ARG AR A B T AR KR $E o [
BB REOF AR RO ok F 52 7Y 92 I e, OF
P — S BB R FEIs T A L

1.2 FEHE

FAEHE R H T A R R 32 {3 4 PR AF TMS320F-
28335 ; F gl |2 T BT LB L, B R £ BT
ARG USR], EZESE LT DiaE O
PERALR AT S R G SH TAESEE ; Qfal
KRG IRAHF T, B NET AT 5, ILKL 224 IR, 35
PRZEAT BRAV A s QWS LR ZUIRAS A% 325 S S 5B AL
ZEHJZ,IAE LCD bR s @3 i B RAM #215 A AL
G2 4 B EHE IR AL T AF i 7E R 25 2 1Y Flash
FEfitieR (64 MB) , SRIE A H 28 78 SC A fy Bk o 1 b iy
A @OXIHLK I 245 i 9 & 3% CAN 84, 3@ CAN
SRAE TR Z AR S, 58 O UL FLRE K AT 2
G O RS IR AL (fal IR FLAIL) 25 L HL (P
AL HLL FHRAL(fFARBHL) B h5E, AR
GeyRE TR AR, o3 0 TR A7 A AR AL SO R AR
28 TAESHIIfEfE R AR =S [ ik 64 KB, A
IIC 4% 11/ EEPROM ;i H- 24LC6457
1.3 EEEHE

JEZ 4 2R A T2 w1 16 v AbF g8 TMS320-
LF2407 314 ALTERA 2\ &9 CPLD %t & 4517 170
PR MLl 20 o e i 3= 2 0 BH i 45
T, RZE IR 2 FE L L R
BRFNGEET AR d o R AL AR S I 10 42D
BLCELHE 2 A TTRE R0 20 i LR 8 A9 T 4 i 2P
HEHLAL) | RE R TR A G 40 DS HUREER, ol
16 MZPME R G (2 2, R4 8 ) Fl 24 A~ = M FL
BR(4 4, B 6 ). eI il o il 8 ik
BHA% o

2 AHZREZE FESRAEE

MWL B2 S 32 2Z i@ ik FPGA Hh ) XL
RAM S THOEAEHr . AU RAM J2&%% U i 52 0 Lo ot
GRS, B M iR R SR AR 2L | B — N6k
A HC A P ST B Mk B A 2R SRR
(9 CPU s il R Rt S8 i )

ALTERA EP3CIOF256C8N it - H A R 45 . Wi
FIHE PEAERR B T 27 A4 0 1 R A7 A A e —
MOK #i4” | 7E Quartus I B0 v 3547 17 B4 15
AT DL MOK it & g3 1 RAM , 3= H B 1 Hb A7 1
{37 5 1] MRS S PR B TR

TMS320F28335 43 iy 35 491 % &y 30 MHz, 5 {45
J& RGP iRk 5] 150 MHz, FPGA 4P 53R AR %
7 10 MHz,30 £5451)5 5 8] 300 MHz, S3C2440 #p3B 5



- 204 - #L FH,

T R %28 &

PRATFR A 12 MHz, f5 05 5 2 Se i8035 2% o) 304 MHz,
K =BG W TR S5, Bk B/ 5
FPGA [/ G}y il AL H anF , 24 S8 52/ 5 45 il 5
S S MG TR I B 54 T T
i, FPGA FFIR L/ B , /M s/ 5 #6155 N &
FE S FRRE LT RAM ok JEsk, Bl an T
process( enw_in,enr_in,clk_in)
variable cnt; integer range 0 to 11 =5;
begin
if ( enw_in or enr_in) =1"then
if (clk_inevent and clk_in =1°) then
if ent =0 then
if enw_in =1"then
enw_out< =1%
end if;
if enr_in = 1”then

enr_out< =1%
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