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Implementation of Brushless Linear Motor Drive using DSP

Sang Woo Kim', Jung Il Park ", Ki Dong Lee”, Suk Gyu Lee” and Jae Han Jung™

ABSTRACT

In this paper, a controller design for brushless linear motor is implemented. The designed controller is mainly
composed of current, speed and position controller, which are carried out by the high-speed digital signal processor
(DSP). In addition the PWM inverter is controlled by space voltage PWM method. This system is implemented by
using 32-bit DSP (TMS320C31), a high-integrated logic device (EPM7192), and IPM (Intelligent Power Module)
for compact and powerful system design. The experimental results show the effective performance of controller for
the brushless linear motor.
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Fig. 3 Micro controller and peripheral circuits

22 MBS

AEWHEE vlo|I2 AEEH AAE @
of A% UEM] T g piFgse 2 A
o] AF AYez FFIE -,——.—o]q. e
2= 3.71] 74E§]i AWE Fz, AY FFIA
Foz FAH g

£ [

2.2.1 SIHER
AWE H$ wE

Foll 2ZTHIE ol

Aol go 2 ALE

]Ejgxn

EEHAY EE
Aol &=,
AAZ s
& @.5}7} o] F-o %]
P S 25 g dA oo &

Ao gy A7E WFEE
oate] AAHBR JME3E &F
AXE MAZ dastor. webs
ol = Mitsubishi®] IPMAAE AFE8HS
o, AHLEHL 600[V], 15[Ale]lt}. IPM2 Alx
Ho] 9o BLE MAY IGBTH, IGBTE FH3F
o FHE FF, BE7}t 7bsd AE IC, ol&u
MR A dAE g nygd Hr7)17 Jes
T8 Aoty =3 AAHoRZ AE =zgtoly
32 2 72 REF s WAH o] A3

N
=

i o o i
)
Mo ke

t
F_?‘_', O{N‘ r
e 2
=4y
41 e g
[

it

lo OHT

o

fels 0 fjn g
oo B
9‘L
e

SRR

i
ra l 2

A sttt gy F5S A v AU 27)
Z a3
222 HABaH

2z 99 2 Z&o|(Switching Mode
Power Supply ; SMPS)E= HFHELE EWX2EH 5
WEA 2AE AANZ AEs AF 9 B¢

2 7Y Pejo Agoz WHH F WHE F
Sl Aoie 47 28 Ae e FAolh. ol



A4S 9L - o) F - ol4 -

B

- S ZANETEE A A19W AE

=3 Eﬂ o] Ei(swnchmg regulator)E}T’_ ?}EP.
AA AAHAY AAR] AlFE & 5 ok

Table 1 Specification of SMPS

A W B ° 4| RCCH}E 2 flyback converter
2 9] A b 2]| MA4820(5A/800V)

+5V Z8 2t feedbackel 2|3k
S iy .

AALA B AHAY BIIF
2 9] 3 3 5} 4| 50khz ~ 300khz
g & A ¢ 2208 8(AC170V~270V)

5]

2 29 W g +SVRA(B A Alol),+5V/0.54,

15V/0.3A%470 +£15V/0.3A%27)
]

3. 2T E9of

31 F =23y

F TadeME $H WE 273, AHY
E 44 9 FPLDUR I 2EL 7|3 sr) w3
2700 AAFE A5t HAF offsetS AALS}
AF FANAN A o HEe 2P
EH% T2 Hale z71el olEA
27t etk wed T AMZEH A
stof, dal olsxe ANTdS W
HH B4R @} o) H 27)3} S
2a3e dAdRe FsiE, dARey
FEE WR SRS, $A9 RS

o

1 Jo 2 mu

ﬁamg4w£g3

S8 =} 5*1011 24_;?, A Edia= s
ol caemgon olatad 100usPiTh HF AR,
500usPheh £E AR 1000us YR AR 43
"t

Ao

Eloln] QAEIPE o5ta YFAHT AR
Ao} %7} 35 e =
Ay ANzZBE AAF fog s dpe i, =
ARt el A9 olF Rl YAE =AHEH
Aatge. ol & o] &3t} 349

sin 8, , cos 8, &

158

aHRABAL BAF i, it
Az WEst

lge lgs

ARk ig i, 7NEAF iy, 5 Wlastd A
F PIAICIZIE AMESe BAFOHY AFA R
N ALR vy, v, ZFE FHAUE PWMHEA]
o2 HFANE 9 2934 HEdE& ek A
A Fate AME Az EPLDUWol TAR
PWM3|2& %3ld dal 2899 pwMm3 a7
£ 10bitE 5o, PWM AL EHE J|FEEHe

P28 EAaAE o83 2m DSPelA &

T =2
A5E h1g AHEEE, PWMS F71E 1004, F
9352 E 10Khzo| Tt}
33 &% 3 ¢x|HAof

EeAolF AZEoY Frle HFAoly

F719 sujolm. 500us2] FrI2 FPET}t £%
AARANAE dA £EE AMsd NE £x9
Bl sl PIDAO]Z 3P} EF X Ao] A
$ ¢F 1000gsvttl =3 == PDACI7IE TA E o
L=

4. MY 3 DF
Fig 4.9+ A HolA drives} Alojdidal A
3 FEHE B $ 9od, dhive: 229 F2E 7}
A %%‘*—‘?Oﬂr‘:— nfola g HEEZF sERAE

FAH] Atk AR drived] APk
able 2 ]1\1 Xz}

R

NER
.
8
-{m

Fig. 4 Linear motor and drive



AAS - R . ol71F - o AT - BAY : FFAUTHAA A19W AsS.

Table 2 Specification of the drive
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