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Development of Realtime Parallel Data Communication
Interface for Remote Control of 6-DOF Industrial

Robot
x o g o] = ¥~
Choi, Myoung-Hwan  Lee, Woo-Won

Abstract

This paper presents the development of the I/O Interface for the real time parallel
data communication between controller of a six-axis industrial robot(CRS-A460) and an
external computer. The proposed /O Interface consists of the hardware 1/O interface
and the software that is downloaded to the robot controller and executed by the

controller operating system.

The constitution
robot controller and the digital I/O board for

of the digital /O Port for CRS-A460
IBM-PC are presented as well as the

Process Control Program of the robot controller. The developed protocol for the parallel
data communication is described. The data communication is tested, and the performance
is analysed. In particular, it is shown that the real-time constraint of the robot controller

process is satisfied.
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a2y 3&  AzE =49 InterfaceEH
IBM-PCs} Robot Al¢]717} 50pin ¥ & CableE =
dAdsojdrt. Iy 3004 st=ge] QAdEHl s
A EEoz UE £ Uk AFHFEES] connector
@27F PCe /O Board®t 9Z s R Eolm, of
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a3 3. PC-Robot Interface & 2

213 4. Robot Controller2| Digital /O Ports

B =FoA AAG g8 282 CRS A460
2 39| controllerdl= % 5709 Digital I/0 Port7}
e, I 49 of RERE Portl, 2, 3, 4,5
o] #42 Hojdh, RZE Ao}7] Digital /O
Port% Port 3t 2 48 8bit, 28 8hitE 714
I den, & 579 Port7b &A%Y PCY
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8 dojsd & "A B2E A9 &9
Port2 W4tk o] & g PC Digital /O
Boardd ¢3 Port® retum® ™, PCY Digital
I/O Board?] 3 PortE &l glojE9l &8 =
B Aol g 28§ datast vlwste] PCe} 244}
ole] dlojE FAlol ol¥o] YEAE FHAZL.

3. 9d O clEjHolA 2= Ego]

3.1 PCP(Process Control Programs) Z=2 1%

B =% Interface T AlEHE 2R
Controller ¢+ Process Control Programs (PCP)
gtz g 7]5el leH, oJAS 2% Controller
£ External processE AM&3l] AH AAYL 5
UAEE 3= Z)Foll. wEtA, ol#d 7]5& ol
4358 CRS-A4609] 2% Ao} AJ(RAPL-IDE
AbgEA] FIME B2RE FRAZ £ A Ao
PCP= 9% PColM Robote]l 33718 st
J5E& C doj2 =Z2ayste] 808 machine
code® Cross—compiledr ¥ =Z% controllerel
download AAA FIAZI, PCPE ZZA
olg 7MEd HFELE ALV HiAM 2E
controller?) AYESE AFEFA o188 F Utk
o813 PCP T2 AME2 duryoz ALf
He 9ol oy, Aojrle wWEee AFae
SGAAY IS B ¢ Jonz ALEY9
o7t Basdich PCP Z2a¥S& 2 controller
ol  download 3}71 M= 7R dwrEQY
RS232C Serial port& Apg3%tclk. 2211, Robote]
$5& HAs7] s = Robot dolollA =) &}
= REMOTE® 30} & Ap&3c}.

32 282 230 st pCPE &

o213t PCP T2y & Al&ste] ZE A7)
9] Digital /O PortZ %-8 Hole1g& oz 27] 9
e A4 9/%9 Portdl HolHE ¢l AT
CAoo A 712K o2 AFTsE inport(),
inportb(), outport(), outportb() T+F A}&Ftc).
agla, 28 Aojz|dM e 2msvitt FAA 2R
9] Digital I/O Port2 ®o|H & HF=d|, o|FA
dolEe& #HFx simd dte= @e ¢¥7 9%
Felo] WasdtA ®r) ofefe whrioA BRAFE
nRo oz 94/%9 PortZ Aojsly] 9% T2
a8 ALg oojrp, whxo] REL ZE oY)
9] Digital I/O Port2 AloJ4l& bit ¥ 4dbytes
DataZ AF7] T BEoZMN, 2E oj7loA
£ P2msec vt} HHA Aojr] URd e /O
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3 % $-oli= 32msec vttt /O Port?} Updates &
olf-& AEF Fol /O PortE SHA HgHxH
EA Bk uebA, #adA BFE AXNY A
A 32msec?ltl /O PortZ Update 3t wiHd] W
Wiz &= Data® 231, AH /O PortE E31A
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ptr=(char+)(*((unsigned long+) MK_FP(0,0x00FC)));
digout = (unsigned long) ({unsigned long*)ptn){6);
enable();

/I i EQ O Portel AelollM g8l bitete
0 £= 12 dH(dol4 &)t digouto] &
digout = (digout | Ox00810000) & Oxfig1ffif;

// ®Mof bit2t vIA digoute! 4SO Portoll M =ch.
disable();
ptr=(char+)(((unsigned long+) MK_FP{0,0x00FC)));
{{unsigned long +)ptnl6] = digout;
} enable();
/= IJO Portoll =& Data® MEect +/
outportb{0x804,0x81);
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AA 2RE A7 Aot (2)9 248802 PCP
Tzage] AFA 39 AddressE vebdh

J>REMOTE CART, INC 4 (1}
R>

R>EXECUTE PHYSICAL ADDRESS : 24880 & ...... @

ool whA= PCP ZEaWel AR ZH, o)
7] Wz AFE DataEg o] &l 2H S T
A7l g4oltl. while® 9 Data_ready_flag:
28 Aoj7i7t 2EE FEAIZIZ] 913 Data W
o Data’t UeA UeAE L Fo. Datasl o
AW Aozt AHEE FEwjzh HW o
Data_ready_flage 182 =, o] uf 8 Aojr=
oA dojg & 7HA7A 2EELE TEAZIG
o, A o) 717} dole & YA 744
Data_ready_flag= O(clear)2.2 #t}, % w
7t clear®l® /O Port25¥ Jygure ¢z do]
HE % HHo wa, (33 o) vA
Data_ready_flag& 12 W&o} Fo2 X Ajojr|z}
7% HHY HolHE A BEES FFAT
=& 3o,
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AR AAE vetwm, 5 HA Argumentss
REMOTE #W#ol 71& HHEA7 cartesian YA
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/O Port2 HEdH(2dg 1. PCP Z2ade
Robot I/0 Portol] Q12 d &5%E dolHE ¢
£2d ¥ REMOTE®"#Ho7F ALLE 4 UEE Al
o7 W=Eg 49 AAE AR APt g
i, oj2A AW A HolY = Interface TF
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void Motion_remote(void)

while(*Data_ready_flag!=0){} // H{Z{of dlolg{s}
o clear® m2IX| Jjci2ich

/e g FS5& siHo) xE s
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xcart_y = S_buff[1];

«cart_z = S_buff(2];
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1bit¥t& AR&3tc}h, 4 Bytes(32bit)e] dlolEl7F &
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T SREY w27 Wi ojet e Yol
Eb T},
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A ALEEE Azl QA B2 e FiE 2AE
Bov vl=g gte® Y= AL B 5+ Ut

[N
mS : Send_DATAI
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E A3}

AENA A AFE T2 Y HAEJA PC
oA 2R Aoj7|2 BEUlA HE Z2E A Data
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32msec MEZvit  +05mmE WHEHA AE H2
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