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High Performance Velocity and Position Controller for Spindle Motor
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Samsung Electronics has developed high performance velocity and position controller for induction motors, and

succeeded in mass production for the first time in Korea. Dynamic performance and final control accuracy of the controller are

equivalent to those of AC servo motor controller. At present, we adopted the controller as spindle motor drive for Samsung CNC

systems, and expect its wide use in industry as general purpose velocity and position controller for induction motor.
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Spindle Drive, Field Weakening. Angle Estimator, Load Torque/Velocity Observer. Load Current Observer
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Fig. 1. Block diagramof vector control of induction motor.
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Fig. 4. Circuit diagramof the developed controller.
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Table 2. performance of inverter.

(o

(<]

e

#

Az +0.06

4

il

= Q] 0 — 10000rpm

*

}i"

A= +0.08°

s

1

2.2k & %9 0.05%

AR % EQA A

2
=

9

A
2

A

e

Ao 71,
o}

B
A

3l

=

v.ag

B =FdME fE A%7 23E £5/94 A7) AL
3 A Ahsgn 2RHoR PoiA: Aels)e A
Ao} HE 01%c)ah SE Ao} WFHE HuEmol 0.1%0]3h
A Ao) A= 006 olg Folvf. 15N E 2F A8 Be|
& 918 OG5, ulg e el A5Fol Uk

Aoi7\e) Y5t 715 WEAE Astel Ao} wuF
& azEqolt 2Es AFRseIAE F WR Ao
AYRnoz A £2. A% BF ZHE AY) 5
oo, A&t 45719 Yool e 2UES FE
W RE AF7) TAE AANEE A2 olgHA €
A%, Asolslel #PozAE AA Hay Aels] 2715 B
& sjgolo), of Aoj7le) 2y, Nz L AZEsolt AT 2
ool ARHYeke ol

Fwel A 4o I T Age de Atou 4F
o HFHA R HE ATV SEUA Ao Ty Ax 4

W
a4
=

o)

L.

Sk
20
é“
57

['_)il..('.urﬂ,
0 N g o o

Faets 290 A, o2 A% £9 B 2 F39 AT

651

Aolrle) wohzk Qste) 4AH nE AU
MR Aol B AHE D FaFol], SKWIrhx g

27 NEF Aok
131 29
[1] G.SKim, 1.JHa, and M.SKo, "Control of induction motors for

both high dynamic performance and high power efficiercy’, IEEE Trans.
no.4, pp.323-333, August 1992.
1.JHa, and M.S Ko,

on Industrial Electronics, vol.39,
[2]D.IKim,
feedback linearization with input output decoupling”, /nt.J.Cont.,
pp.863-883, 1990.

[3]S.HKim, S.K.Sul,

"Control of induction motors via

vol.51,

and M.H.Park, "Maximum torque control of an
induction machine in the field weakening region", IEEE Industry
Applications Coference Record, 1993, pp.401-407.

[4]P.L.Jasen and R.D.Lorenz, "A physically insightful approach to the
design and accracy assesmert of flux observers for field oriented
induction machinedrives", [EEE Trans. on Industry Applications, vol.30
, no.l, pp.101-110, Jaruary/February 1994.
{5]CHYim, Il1Ha, and MSKo, "A
method for fast tracking”, /[EEE Trans. on Industrial Electronics, vol.39
, no.5, pp.369-378, October 1992.

[6)R.D.Lorenz and K.W.V Patten, "High resolution velocity estimation

reolverto-digital conversion

for all digital, ac servo drives", [EEE Trans. on Industry
Applications, vol.27, no.4, pp.701-705, July/August 1991.
[T.SKim and SK.Sul, "New control scheme for AC-DC-AC

converters without DC link electrolytic capacitor”,
no.3, pp.397-408, March 1994.

Trans.KIEE. vol 43,



