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ABSTRACT

A new 6-axis robot controller with a high-speed
32-bit floating-point DSP TMS320C30 has been developed
in Samsung Electronics. The controller composed of
Intel 80386 microprocessor for the main controller,
and TMS320C30 DSP chip for joint position controller.
The characteristics of the controller are high
sampling rate of 200us and fast reponsibilty. The main
controller supports MS-DOS, kinematics, trajectory
planning, and sensor fusion functions which are
vision, PLC, and MAP. The one high speed DSP chip is
used for controlling 6 axes of a robot in 200us
simultaneously. The control law applied 1is PID
controller including a velocity feedforward in joint
position controller. The performance tests, such as
command following, CP, were conducted for the
controller integrated with a 6 axes robot developed in
Samsung Electronics. The results showed a good

performance. This controller can also perform the
system  control with  other  controllers, the
communication with high priority controllers, and

visual information processing.
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Fig 1. (a) Traditional Controller Structure
(b) The controller structure in this paper
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Fig 2. Block diagram of the robot controller
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Fig 3. Block diagram of the control structure
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5 6% 2R=Ee] MY
Tab 5, Specifications of 6 axes robot

g % A
A 42l # oy
A = 6
12 320°  (+160°)
2 3o |2 3200  (+160°)
3% 2700 (+135°)
% 360°  (£180°)
g o5 210°  (£105°)
62 560° <:280‘>7;MA4
1% 1500 / s
2% 150° / s
3% 1500 /,_S_
4 5 | 4% 163° / s
52 163° / s
82 204> / s
CcP 1000 mm / s
b 2 3 Xe
2 BASE-22 4 H 625 mm—~
| 2% 34-3% 34 300 mm
7 | 3% 3458 32 00m |
gl | 5% F4-63 gt 91 mm
22w oA AC sp:Rvo~ MOTOR
b B o9 o) g £ 0.05 mm
2 = _Wgo Xg ]

I8 6. A HatolM 7Pt 6% 2 RE Y Ao]r)
Fig 6. The 6-axes robot and controller developed
in Samsung Electronics
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¥ 7. B2 2 A7)

Fig 7. Joint position controller

tlalg Mojrle ohibz Alojzlof ujs) o] 2w
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filter)el %"é% Av g t]x]g Ao Walg Akgsiy
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=5 Hynt 7'1|° 224g Falgriyd ohza Ao B4
of 7t7tg Heg d & Pk & 82 6F zRES] H€R
CP(Continuous Path) % —.‘/‘] FAlo}7]2) Aoj —.—ﬂSL]— JPC
oMol Ao] Fr21 & Zdgr Aalelrt. B sl 3 AJojr)
2] Aol F7] 16mseceo] ;l*l] AR Azbe g, 7msecelitd) L}
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Soll aasivk JrCofMel Aoi Fr)E insec Yo uis)
AA g AZEE 200usecEAM 6% zAle] Ao] 2)zhe] A
o] Frle] 1750tk vima] 4/591 A kg HlFzlAel F
Aloirielel T4lg w7} olBw A2 3}a) ofxlgt R
o] Birgk 7‘“°1 dazjgoge ] W& §13tod o] AR
< YaAEME frEle) gk

£ 6. Aol71e] Ao} 7]
Tab 6, Control cycle of Controllers

Moizl | Ao} 7] | A Ao} Al
F A ed7] 16 msec 8.7 msec
JPC 1 msec 200 usec
2% 8L 3 ol /1YY HUFH 18 Hes)

W 7
%5 A0 &R AHE S Haleloh, st

o e )

&% Ao JUshg Agsglon 0y se REe| 2%
garol sl 571 Fobg wefol WHEF 2E] Alo]
7iel &= Aole] &7 NTE H7Y Rewd el 47
9 slae AHY Busleh A2 YA 2hE ¥ 4

7Y 8. &&= AH3 rtEE A
Fig 8. Trajectories of velocity and acceleration
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Y42 sihdoeM, 2 AHojrle JPCRE RHe) 45 9
dg H 2 E ¢ 5

2% 102 & =M 7igtt 6% 2R= Aorle 6

7] chgdy =e=§ F%E3tod 24 CP(Continuous
Path), ¥3 CPE 4¥Y Aoith, o] AYojMe] gr=
2] 7 $5& 38 2d £x2] 90%2 A 900mn/so]ch.

Y 9. £5 WY 1 v
Fig 9. Velocity command and the feedback
KT T e

N i e 7

e ~ : e N
% L o . ‘

3% 10, 45 900mn/s A2} 2] 4d/Q % CP
Fig 10. Linear/circular CP at speed of 900mm/s
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