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ABSTACT

In order to perform the group control of motor drive
systems in such as steel process line, high performance
communication system is indispensible, In this paper, we
introduce newly developed communication system which is
suitable for these group contro} application, Using HDLC
protocol, this system can transfer data to a long
distance (up to 1lkm) at high speed (IMbps) with
reliabitity and efficiency. The performance of this
communication system was proven through the application
to the group control of DAEKYOUNG Bar Mill Line,

1. 4 &

AE7] SGEAIANE APIY FolM A%TE A5y
£58 AgsiA AMSEI gch ol AgdeAM A=
A AFI 4EABANE SRKLUES B2 o iy A
AR M2 A5 2ol Yol uteld ol A
71 GxAol Ao} 44 Host WHE T EE AFI) 4%
Aol A e oyl FAlo] vl Fasich

ofE 57 1) 2el8 Ay AojgAe 4y dEe] AEY
§ sl 2cie] AEU| Haulst dole vlgol HER A
oy Wast A F AF7 Aol AX 2] APN
Mol AF, 4T FNE ¢ Yot es], 2) Al
Host HREZ i3] the] Ao} FAE Networkdle] 1:N Aol F
4888 29 AE7 {EAHIPA L Hoste] Reference riolE]
& A8 A5 AMoldNe] ofa el W Aol W4 F
Hostol $A18171 flafMde AF7] GEalolgtaish Host TF
E| Ztoll &F4lo] Yo lch

g M Plantol A A9} Host9} Network®le] Abgsjx 9l
£ 3% Aol A& A9 Host HRE| o} 4 vlEfold F
A lou] Noise § $Aof oA{7] ajefo] HujEcy,

EAQ Aagg Fd%el 4o guineg *oln e
RS-232, 422, 485, IEEE-488 5& FAI&GE, A, xol2 §
of ae}sich

whel] 2 =BolME SIUSerial Interface Unit)r} 4%
H BAAE 9% uo]|Z2 T2 M AQ Intel 83447 o] &3lo
A7 Aol P d4FEAL U WC ZREF AND
FA Aasto] cisia g i)

2 B4 AAYE Bit Serial WAl4] HDLC(High-Level Data
Link Communication) 22 R EE AL}l 8 2R E
e gl B4 Aol AN} Bdsie] Hgo]l $& olole A

& ¥ 4 slon, Errormoldle AWY AUASPE AFA

-tk

o] B4 AARE ol gslel ©aAll gt ML) Host 3
JHE{(POSTAR  3200)0] TIAI®] 32bit DSP(Digtal Signal
Processor)ql TMS320C31 2 F4¥ ¢S 0C AFA Aol
(PERISTOR 3000) 64ti& A7Zslol I1Mbpse] 314 DATA %4lof
o3 AEsle ABA] AAWE sl AL Bar Mil!
Line #jojof 3 gstdc)

2. A} AlAde] Network A3

ol 2jci2) AFIE Group HoI37] ¢l Host WFE QL
DBC (Direct Digital Controller)of tl4:8] VSD(Variable
Speed Brives)7} 213 1.2 Yol LINSZ A ¥x].

ol uf ziztel vsD7t DICEHE &K%, UF F2 Reference
& et vsDe A 4%, A AR 5§ 0 ®BE= v}
€ Station?] VSDof AHUTh B Yale] B AL E )
2t Yl

D¢ —— REFERENCE DATA(SWORD)
—r FEEDBACK DATA (BWORD)

vsh VsD e VsD
1} N

gl 1. M A4 Network Block Diagran

HDLC protocol2 YA arel dolEE d&43oz ASsle
YAl2R 1 Frame ©9 Y dlolel ZAgo] ojFoizjn gom
A4 Aol A NI, Network F2 X 77 FHoE=
Fu3A SHUNoR §9 Hol, 443 ARO{Automatic
Repeat Requestjoll £]%} 16bit CRC(Cyclic Redunduncy Check)
B A}g8tod Error Ad W B3RS Yrh

—889—~



1B e AR

Z4! Protocol | HDLC
Data Link Maltipoint
& 9y 1: N (N=B)
S Wy Yol Bit Serial
Hé &5 1 Mbps
& AHa Ml 1 ks
X% Cable Coaxial Cable
WX gy £72f (Biphase-M)
o As CRC (16bit)

3.. B/¥ 34

2 B Ay edoje Iy 28 Yol BA cruzt
DPRAME AH8-3te] VSD2] CPUQl DSPe} X oiRelg§ FR3l
o, F4 CPUS] 1/0 Port& T30 ‘B/HZE 3he Modem U &
1Nz 34t

e B A e
r IMHz Clock
ok )

AD ADDR XD

R o) —>|Enl—

DATA DATA |41 RXD MODEM

) | DPRAM | (== —] 82— >

(BUSY BUSY> CPU 3] 2] Cable
| Moden Conro}
|

a3y 2. H/W 4] Block Diagram

# AlAdof AL-EH £l CPU(Intel 8344AH)= Bit Serial
4 8 Bit N nlojazxe AR, g 2ol 8051 no]
azxg M2} Intelligent Serial Communication
Controller(SIU)7} ZAYUEle] en HIC ZTEE,
Multipoint dloje] &3, 1 Mbps to|&| Rated Y 3= &
¥o} olch.

ER U2 YA L 8 Fui4(1Miz)§ ol 8] Wile] u}
2} Fut4 BYUshs /2f(Biphase) Modulation WAl-& 23}
feo, oietd dojeizt '0'd ol 500KHz, '1'Y wie
MizE tio]el & Wzl AfRch

$4l CcPue} DSP7} FAloll DPRAME Access@ o] YA
Double Accessol thi} el £ CPUZ} DPRAMol o]3) wais]
& Busy A EE 'Io} dEYES A2|¢rc}

4, S/ 2R

a3 3 A UM P FA Mol Zegde] 3
EExoltl, A4 tlo]el2] Frame Format-& Non-Buffered Mode
2 B3 f gR3stdon a7 49 ol o Hch

Main Z2380] Z7lo] Al Mime] AJajHx]g} Wiy 3
7i7b 4Rsin, A§7) AlF $%sh= DPr} VSD nel
Station H¥Q SINOE DPRAMo] A F3}d o] g $4l WMo
)] olEd Ao ARl YH A4 doje|7} BAE 3
2 BEIHA Slve =4 WHo] Informtiond A7)
28 3.(b)el JEepd Serial UAEYEF WPAUch o]
Routineo] M= 4=A1¥l Informatione] 1'H=} Byte7} VSD 2§
9] Station ¥ e} UA3A $4l¥ Informationd DATAS
Station HE 2} cf g5l DPRAMY] 441 oo AR LA
pSPol| o3 AE7Ie] AA &%, A¢t, AF i 2RAtE]

$o] ol ol DPRAM $4 49 ULg 4 v
A gic,

o] ul 441 Wuof AAHA Information 44} DOCo} A%
o 89 ollzl Fale]l M AH Qe thHE Stations
AE7] Mool $4l¥c). chE Stationd] BEF7| AHoi%
27} o]&%t Information& $A8-& wj Staion HEF ¢
A3}x] ¢loB 2 Serial UE|YE Routineohrl Control?] i
fof wiel DPRAMS] 441 E: £ Fool APt oiaby
vsD 2}7}2 DCRREH FH& U& ¢ A& 8¢ ohz} r}E
vsDe] 4xAjol7] &Y, 44 AR T& ¢ 4 Aol Load
Balance §2| Q531§ dA 8¢ 4 dch

DSP= 5.5msecnjt} DPRAMY] 4194 ¢lof DICERYE 2]
Reference§ 4:41313L VSD2] ofa] Ael & DPRAMS] 44l o4
of ARl ol SN FERE= AEI Aolgxel Grouwp
Controlof vi$- #8317 Al-&% 4 9lch

WAIT UNTIL DSP WRITES
STNO INTO DPRAN

INITIALIZE MODEM

| S
ENABLE SERIAL

INTERRUPT DPRAM — COM_FRR

PRESET TIMER
DOSE DSP ACCESSES NO
DPRAM NORNALLY ? ERROR

Y

l FACI « 0 ] I nusn-um,«?|>-

(a) MAIN PROGRAM

i

Sl S

SIU INTERRUPT

no RFL = 1211 7 J I a2 - 0 I

YFS
STADD = STNO ?

MOVE INFORMATION
10 DPRAM OF TRANSHT BANK

WOVE INPORMATION

MOVE RECEVED INFORMATION
70 APRAM OF RECENE BANK

FROM RECENE B7 TO DPRAM

WOVE RECEIVED INFORMATION NOYE MOTOR STATUS
T%0M RECENE 87 TO 1-BF FROK DPRAM TO X-BF

§

(b) SIU PROGRAM
3y 3 B ZEOY 3EE

-890—



| open] smo | covt | owta | Fes] crose

- INFORMATION -
1% 4. DATA FRAME FORMAT

5 Ag4z

A8 poce} 8eje] vsDR DC AF/E ASAAE MY
drh 2% 5% 1 Frase?] cio]el§ 441 o} dojejs} ¥z
mgela, 1Y 62 RZY 44l dolse Y RAEch

EY 33 72 CEYE A4EHE ST Referenceo] tiyd
AE79 4% §9 Hiolrh

0ee2
Hain New ] ‘;
" fohen 1
PR - .y
G
{ ™o v
Y™

om sav m ae

. i ™ o i1 1

- Bl
28 5. &4 dolgjs] 1y

28-an-08
13:19:47 -

H

_ AT T e
on2
-0.99 ¥
n o TS

N

23 6. 44 dolElg) 3y

U BOMINE e save

o 1000{rpn}
i ~1000{epa) -
- 1 ) il
G L o B e et
L W 100(rpe)
Iget ; .ﬂ‘, “"‘“"‘*”‘"‘E — J&“"r-—-'
] 8 CEE

il 0.08¥ 1 KES

an 1 Vhe -
1 a6 dVHn _ze 2V
a8 2 Vie
Mo Matt O 2 VieT/iv 2 &

ag 7. AN AN duMel ¥y

6. 4 &

A& uig) gol MM, Mz o 4T LineofM & T
42 NEJE Group Aol Wart glenl whebd Host HF
B g MEA Mozl ME gl Bsin BEAA 24, B
Azl dlolg FAlel 278l

B =EojME= HE7] Grouwp Aol AU vif VLR A
24 ol Ealajolo] cit] slgsiach ol FAAel ¥
e IMbpse] HEE e P58 dlole] FAlel sppdid, A
MZ Bar Mill Line2] 64 set¥E7) dAFaolo] AGYLEH
a2 g gzstetl. Moden ¥-E-& Fiber Optico g ciM3}
o g% Ay g9k FAAANSE TEY 4+ A& A2 Y
Z}grt

B eBe RAlgolubig BAMEE AU BEI] Group
aoialof mhg H25A AR 4 o Reg Jdech

i |

L7 % w3, UEsledY. 4437 AENE 4
8} Multi-Function Contratler?] 783, 1992, 7.

2. MITSUBISHI, DIGITAL CONTRCL THYRISTOR LEONARD SYSTEM
31348, 1988,

3. INTEL Co., EMBEDDED CONTROLLER HANDBOK Vol, 1, Chap,
15, 1988,

—891~



