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A study on the design of driver for Lroness Linear Synchronous Motor

. Sang-Woo Kim ., Jae-Hun Les . Sang-Eun Kim . Jong-Moo Kim . Suk-Gyu Lee'.
Dept. of Electrical Eng. Yeungnam Univ. Korea Electrotechnology Research Institute

Abstract - In this paper, a controller design for
ironless linear synchronous motor is proposed. The
designed controller is mainly composed of speed and
current control, 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 using by
32-bit DSP(TMS320C31), a high-integrated logic
device(EPM940), and IPM(Intelligent Power Module)
for compact and powerful system design. The
experimental results show the effective performance
of controller for coreless linear synchronous motor.

1.4 B

HZ FF - 2" 3438 A% 4 2}
H2AFZe AHE FE JAY 2H n%3 - 2E
o] AT EA Aol frb Yy, A B9
TFohge] 4 FE7A AYsUA 2439 Y
A AMLE BEFA Y v@d 7|Uddle HE T
3 ZA o} A ks AE GA =AY o9 7o)
golu} Hkg o] AH FYE FATE F de MY 2
H7t FE¢A Yo o]g Ay R F FEAY MY
%714 % 7] (ironless linear sychronoous motor)® FZ7}
et 38 A7t A 25 o, AA
HRart A3 A7H AR S FAds 59 EQo] g,
A 285 A A ER AMEF aTHE A&
ol HEd A A8 A AHE Z2x g7 G2 o)
FIEZY 2 PolE & REAFE 717), 4dE 7
71, AHE g3 71719 ol n& 1 AYE 98E Bo}
o @ol AE=m Yot 53], 5L AJHEH 25, 1E
&o] 7teslvte A dEdd £3, =32 FAY 54
2¥9 2o ¥ Aoz AF, Ruga g

AAZ AY REER AMELELE IS Yol 7A
A W A FA UFA, n454 2 AUEd
A7 A7) dEe Ao iAol AW FHHEF EEE
st AHTE A9E Aol HAs "asig 5
3 43 dAE Aol R AM7EL 2Pl 1
IRLE AXNAAEL 715A sle MB RHEAM A8

lo
2 fu R 1 rfo

wEo ojd dF7 WAt & d7ddE $3AY

A% ¥7)A %V (ironless linear sychronoous motor)<]
FHQA &, nPR] EALL HF37] s E AY
BEld] A 5L AFAs et NE wyT
TS A driverd MEE 8] HEd F AYrre
DSP(TMS320C31)E AF&38tx, A 293 Lxlgs
IPM(intelligent power module)& At-&3t driver® F
Aetgon, olE AR R AL FH =Foln ¥AE
A (5 A

3250 a3

2.2 B

49 2HE FEE A2de FAEE 2919 2
of 7450 Atk AP AYuHS AYE FF
Bt AYVBR, o] F Alojstt nloAE AEEY U
g A% B AR 5oz P4 duh

215734
EEEE] oley AE

T8 1 HA A" FHE
2.1 ojo|3 2 HEEY

vlolag TZaAME AA ANxde Fid HFEe
BRozA £EAo, AFA], 71E &Y Ao T
Fgich o8 Jkx9 g dHoly F &%, AF o
HE Azstxn, o2 Aoy f4& F3¥sn Aol
U Al2do] AEE 9Bz Z2d8 o %Y 5
goz A3l URHA AdAHEE dEE 5253
Qapolm), Eg 1k HE AFHFZE L A4
= Texas Instrument AF2] 32bit DSP 4xI<)
TMS320C31& AHg- @t ®

&%, AFAZIA Pl dznEEFLE FIY3n
AFo Agte FAWAF 5L ANz Aol F)
o, 544" 2 A4S 59 L& ddE ¥Ya=
gk B8 ZRAME ASE AS REAFHE QA =
2aWE A4l =z AgAlgto] HolXm, 4tz
& B9 A4 Aztel Zojddd wEM BE A5H A
A n&e AHE TEIY] Hddl B dFdAME
Texas InstrumentAt] 328 E DSP 4A=2+¢1 TMS320C31
& AMg3AY. ol#d EAE Ad TMS320C31&
CPUZ A} g3ta X3y REej9) AHAGR Alo]o] F32}
AFelYt AF HAE, vlolzaz AEEYY JHE 9%
o BASAY R AEFZHAAN HF AAE o}
A FPT £ e 4&Y 7l% Fol asid.

ool A JEd 715& #3317 A E CPUFH
A vry L ZF dAg ICE FAHE CPURYE
olfg 71T & FHY3}E =7}
EPLD(erasable programmable logic device)dl& W3S
o] AN Z4F Y4&d Vg FYPU. kI JHER
H bAg A3y £=X8 $32 A3 dAd 4y
2, 84 o5 AXE &AL AY AXNFAHI=ZE,
IPME 7537 98 Aol"gdAadA 32 Fo] EPLD
of W AE®  ojg el YRR T Fo
EPLDU ARAIPozR AA 327 3A st 2

o 2 o rf

-2522~



Wb opye ¥FA R

: EE 4 U4 A £olsnt
VEE 3o debugoil Heldg 7bdedt o9 2% 44
soj7l stelar REEY FAEE R9EG

RAM ROM DPRAM

L ‘ T

Address /data bus

D8P3t " Current
TSM320C31 1¢ EPLD ADC [+

; i

- A4 _— Digita Input/outp 2
- ~ Linear scale Input SIO e
{ \
{ PCremulator ) Hall Input

~ -

a3 2 ololaz HEEE R FHsR
2.2 dEuiay
AYPPRE vpolzig HuEZelg Al wel My

2Hd FFol 4%¥ AuFEAF 9 Agel @F 49

o= FFaE RPol WAMARE AR Ayl
H 3z 94 *J%}ﬁ] Soz F4H U
AME A% we SHEAR HAAY £r FUM

Foll mzsh 41-& HE] 875HM, 58 MuAog
282 AREHE AL AAZ W oS 9EE NE A
A R &Rt o|Fojxng 2RI H¥a yFe
ZEE dAsolof gk 3 HA FEFA 939
A7 ARE ol HHEWHR ofsie] AR E ST
xi }\15:} m u)—&iﬂ.ﬂ ;(]‘c{;lg} 23248:] Al 74]7} %_&3}_@

E}E‘r/‘i £ dFolMe TEMICAHY IPMAAE A&
stgden, AL 600(V], 15[Al PMC 15 U0B0 BOO1
oith. IPMZ Alxdle] oo =g IPMEOR 47
g IGBTH, IGBTE #de 4™z +%, ®EN e
& AR IC, mol2u AA Ay qdE nyd zyH
#B71A 71eg §FF Feojdh EI AAHoz AoE
Egoly HE 9 ZF HEHE7 WEH Uz, o
A% HAd 3.840#&] (400VX96A)2l H3lE FEAY
+ Atk

2.3 ¥A =233

A Aol Zzade] ¢MxE 29 33 ok WA
F ZaaPelAe CPUS R ¥4 Aojwis g 2
g W F& aviHgc, B2¥ 279 )‘)”;ﬁfre &7
glo] MF9 offsetd TEh ofExbe] &7 YA AR
7 dastnz %‘ AMEREH 58 7‘%6}61 4 o
A AAFHE B

ozl g 27 ol ZzadL velg 33t
B, Wl Rolxe B “’}%‘#9& Fadd. A9 94
#&k, BAF F& HAEsL ojge] dlew Areg
AR A ol WA FE Fen FAle goly Q)
HYES oste] S0psvitt A& Ao R7t 5=, 500
psehth SE A R} Syt

2.3.1 @FHo =21y ..

EPLDWel F4%® PWMl(pulse width modulation)&
10bitEFols, PWMol ALEEE 71&E8e 9y &
g dAL2E o]&ekx ¥ DSPolA FEHEE K1 &
¥ h3& &8s, PWMel F7]¥ 50us, FHFRE
20Khzolc}h, weld] o] Mol Fulix 283 IPME
FEANE £

eloln] JHHES dste] YA oIt AF AR

b s, 94 ADARIIE sl Med LuF
fu it i ® AT TG BAF QAR FAO &
ey, 22z d4 oEAe] #AE Z4se sin
O, , cos O, & ARG 0B olgatel 34el TR
EAY) ARF i iy is B E7) HARFAZ 2B
A iy iy B NG olgA ANE AF iy i, T
NEAT i & vlastd AFAlE Fshs, A
A0= PlACl7IE TAH dth AFAIRA A
B vy, 0. ERE FTALE PWMEA R WFA
ol% 9% ~9% AU Pect
AR

EJ| AD B
i

. 4

AT BEE IIEEN ey

No Bl Al

/*’”’frj;” M:gj
== ARl 2]
YES

TR

/,.,w'""’"" " —.,
B0l o] T
SO 2D

AN/ OIE Y E M2 }

2.3.2 8EH0 =21y

SeAoly dxEdelsl Rk ARACR F719)
109015 500us 9] 712 FHAT EE Aol R
@A SRS Afskel A% HEsh vlashel PlAolZ

ST

2.4 89 % 2%

My wEle] AHdE AolMayg HEste H4¥E
saiEgdch, Aol ZEaWe  PCAAM #AAEld
TMS320C31 1 E#ele¢l CODE-COMPOSERE ol &
st AojaAlde] B2 T £PAT

AHAe LB EE AEstd A%, &5 Ve
A H B0l PC?’ A4t HEER e cg,—:'-x%.go 22
A M e AC20H Y-S FFsta] Algay F1& 49
o Abg-gl Rl g s i*}"“ Bojgc}

HE1i. REARY

A7) & A5 235 2
A7 e R 136 mH
FAAF 59.56 N/A
ol A= 35 Kgf
Stroke 4 9] lm
gz §3h% Sum

I
ft
2
2
X
i

E PlAo7I2 FAse Uk FRE A4
YL = 7] "?}a" 0.2[m/sec]

2
2
mz
v%
rulo

&% 1

L AEE A4 284S ol IE 48l o 23
Po @ % AT LT 9 5% 6olAE SEE oo
$AE SEAol 45 ¢ 4+ Aok

-2523-



025

bt
5

R e e T - e

/P"

Il
'

;

Speed[nvsec]
o o
Q o S
O - 2]

15

»

) 1
0 05 Time(sec)

3% 4 53K IESE 027 )

T al s 33 €.l

K
Tnses!

2 5 Z=8EH JIEST 1 05% )

Sl 1 AN

0 [IR} [ [ (] 13

s
e eso)
3% 6 £Z3H NESRZ 1 15% )

a9 738 = 2A AZFE driversdt FAAY A
%71 A% 7I{coreless linear sychronoous motor)& &
ed, 7E A&y 2 E Fslo TE dzy
A A&7} driverst Ao} Ut}

%2 ) oft

a8 7. 2lHol2& 2t FatE Satols

3 8 Mzt =2jols

3.4 B

B 2EAAE FHAY MY F71AE7] (ronless
linear synchronous motor)7%5& 3 driverdd 2 Al
g slgch. AAE drivere DSPol &y FEE=
AHFA7, £5AA72 FAHR, A¥He FHAY
HFPWMR 2 48 AS3le EE3Ac =F oldd
71%5% $£987] 984 CPURE 32bit-8 DSP(TMS-
320C3DAHE 82, IPM3} EPLDE o|43ld Fws|zel
AEHHAEZ FAE driverd A}tz AF, &= 9
& 53ld FAE driverdl 4%¢ A% + I

(B 2 2 )

(11 W48 99, ‘423 25 4 943", AH3t&3A), 1988

{2] Hidehiko Sugimoto, Masato Koyama and Shinzo Tamai
“AC servo system®l ©|&3 dAQ AA", FHAAEHAL
1990.

[3] TMS320C3X User’s Guide, Texas Instrument, 1992.

[4] Altera Data Book, Altera Corporation, 1993.

5] €494, “TAAYUE PWM 71H L oj&¢ 97A¥Y
AE7)e x40, gxuA7| T, dgd
uhabsh 9 A =, 1995.

[6) F.Blaschke. "The principle of field orientation as
applied to the new transvector closed loop control
system for rotation field machines”, Siemens Review,

Vol. 34, pp. 217~221, 1972.

-2524-



