i

Ao

ME EMME 0|8 MO} ANJC{2| DSP T ST

DSP Implementation of a Sinusoidal Encoder using linear Hall Sensor
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(Jung-Ho Hwang - Chan-Soo Chung)

Abstract — The linear encoder used in the BLAC driving circuit consists usually analog type sensor, and need signal
transform from analog sinusoidal to digital one for application in the PWM algorithm that is used to control motor
current. When the motor is driven in low speed, it is required many operations and higher quality DSP to convert the
hole sensor signal to digital one with enough resolution. In this paper, the another method to convert that signal with
enough resolution without calculation of sine function is proposed. This is very simple and have high resolution even if
the motor is driving in low speed. To verify the proposed method, BLAC motor is used, and it is proved that the motor
is tracking well the reference step signal in the low speed as well as in the high one.

Key Words : Sine encoder, BLDC, BLAC, PMSM, DSP

.M B EIE W4T £ vk Eyol| ZFE d3ages 3129
271%% SEAR 58 HHoF ALgHT. o] dIbE
2k dnbe] AMEEE Z2AAE e Ha e AN oo dig a3 ge FE37] 9% uRdes 273
Awre]l s Fejel = A3 stwA i gt A, 7178 5718 d45E AZE AFSshE Az,
ol BEAzEY MRAI2EE EA| o] ALEH = BH HEHE AN = gtk 538 HEWHE AMESe B
Ao]-& DSP( Digital signal processor )&= AoE 93 4 - 7teksln Anst xRz Ho] glo] &xo #AG
3 A3 7AE89 ADC(Analog digital converter)®} R E T ke 8 JEE 4dE F U BT oty 4 o ol
FAE E3o] A3 PWM(pulse width modulation) & gk AEd 2 el oJEre] AAET Aoy er 95
2E, ¥ dzg AIZTE dol AT F£ YE 3FA 9k 17}e] RDC(Resolver to Digital converter) <
QEP(Quadrature Encoder Pulse) 3|2% T3k 1742 9t 7E2 ARgElof st dES I . HE dEW s
U2 CPU = AHAHFE S T8 A% ZA, olgd A& £ DSP AlzAglel o3 A3 Ege] RDC WHel #&H
g5 295ty g gyd Wugs xdste s 3o Alz=glo] tigte g A|AlEal glth. DSPE AH&ste] #HEH
2 Hoginh ol g thgd A4S AoAAE FE Al B AN2Es J2 3 49 ADCE &83dle] de &9 gow
Hol 43S dd H Ao, g FEstrel e Vs FE 3 AAe] 9A 9 55 ] fg As F714
< 7HA A o8 p&yE Fagjol stm® CPUY Hat7t Wol =7}
A AAY Aol Ax®e] AME5E BLDC(Brushless ste] A7kel FHom FEE AF KEH F9 7y ditd
DOEEE 97448 3AdAA7} gHdsts 22 AFEYH 83 Z2A AF gl FRF oA "t [2][3][7]
of vla] #wAgol ZA Heol wE &Y S¥A Y E RETEE AFAANE 918 PWMEA o]do= 3~
3 E2o] s FHo] Utk AT AEHLHAA H7] H Al 2~ A FA o2 3 Azhal vl ang2l o] wol ARgE Q)
Ago] Zo FGo] 3] glojA, o= ngor = o1} Tl SVPWM(Space Vector PWM) W48 F=2
T AAe 9 £ FRE HE| IFd AeS AT AFESEaL 9lth. SVPWME] 29 wo] Hitste] @ o
4 9th[1] PMSM(permanent-magnet synchronous motor) ahs ok v Ale 77P7<] U F Aot e gy
olg}al &%= BLAC(Brushless AC) EEH+= ARA]2H AeS BoFoh[4l6]WeF SVPWM WHH S a17pe] 1149
o F& AHgEH, AT ANTE ALgshd A 97 DSPE A& & A% 7de] 7te & Aoz HAdAr 3
Agg WA wEo] W ¥ £ doelA kA= A AR AAgAGNA AHE T RS nPdit dubA

A0
2 A7Fe] DSPE AR&-&t7] wiol mlawF hdeta w2
A=A d= S Agsor & Aot [6]

B AT E AEHEAY ddd dre FgEs Hx4
ol + Do @naver.com oF A% 3R AT AAHE g BLAC Aloy
A e 1;} 2011y 7€ 299 HE Aleith Aljtdl W BLAC EE T8 $13
HAZw ;20119 129 232 Min-Max®¥21e] PWM AFAlo] WHe A& o, 7h

Alyels g - AUt A7t we

ANAR, Qe - SRS A7) E eI WAt

—+ %

298



4 wAH PL AL Hgste] S22 Aol & F 9
w2 @tk gAn dmvs sdel 578 ARE A
N &ERRE Gehlo, DSPA fdxe] HAs5EE
Az, Aol7lel A%E AsARS AT oz A
nel WEDol A 49 A TANZE BAAW A% e
Aol AW £ e,

Y1 = upSinwt (1)

Yy = UyCOSWE (2)

A A7IA Yy, Yoo sind =, cosbEH, ugve IAFH, wi

© Fogolt. 971dg % Srld dAfAE AR
HE A AAAS 4] A8 HxE ol&st= WY
A (atan)E o838k WOl FE ARSI SlTh
Bz Hxis ot dHEHE Zeddgass
37 AR WMxE FYAIE zke AR YT] FH
o AzE WA, AQ)F 22 7E9E oY Az o
3 At A G 2 2HNSE BATT[2]
mezsins (3)
Ys = Uy V,.sSinwt = u,sin esinwt 4)
Yy = ug V,, s COSWE = upSinecoswt (5)

s EH S Aol VE
WA S Zb o]t

a9 13} o] BxE o]&3f
AbEE HEH O Ao = AH = AT A
Aojx]= sinf cosfol A AlZF sl PIAIo] 7] & <]
&3 IAA fXZHE Fsh= Yol 2]

29
fol
o
K

, e HEH A

< FE dE&HdA
=

D
siné
\_’< PI Controller >—4’

i—< e

a2 1 MEHE o8t ExAls A

—

\ Q>>v
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Table 1 The specifications of test Motor
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