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CHAIYUT PREECHA : DEVELOPMENT OF MAGNETIC FIELD
MEASUREMENT DEVICE USING ROTATING COIL METHOD. THESIS

ADVISOR : ASSOC. PROF. JIRAPHON SRISERTPOL, Ph.D., 127 PP.

MAGNETIC FIELD MEASURMENT USING ROTATING COIL METHOD/
CLOSED - LOOP SPEED CONTROL SYSTEM/ LABVIEW AND LABVIEW FPGA

PROGRAM

In synchrotron light sources, there are many electromagnets used to control the
dynamics of the electron beam in the orbit within the vacuum chamber. The ideal
magnets should have only the designed magnetic field. However, in reality, the
production and assembly processes are not perfect and lead to other types of undesirable
magnetic fields. In addition, the magnet has been used for a long time. This is another
reason for the deterioration of the quality of the magnet. Therefore, magnetic quality
measurement is very necessary. It is undesirable if the magnets are not in a working
condition and cause the machine shutdown. The objectives of this research are
developing of magnetic field measurement system using rotating coil method, Consists
of closed-loop speed control system of the measurement coil with the PI-controller at
40 - 120 rpm speed range. And data collection process, the electromotive force of the
measurement coil, angular position, motor speed and the voltage applied to the motor
were recorded. The system was tested by supplying DC current of 5 10 and 15 A to the
electromagnets and adjusting the rotational speed of the measurement coils to 60 90
and 120 rpm using the NI CompactRio-9030 controller. It is connected to the NI cRIO-
9505 DC motor driver module and the NI cRIO-9411 low voltage collecting module.

LabVIEW and LabVIEW FPGA programs were applied for the devices controlling,



data collecting and displaying. MATLAB-Simulink was used to calculate and process
the data. The results of the study can efficiently control the speed of the measuring coil
and data collecting of the electromotive force and angular position. For reduce the

import of measuring device from abroad and developed a technique for measuring the

quality of magnets in the country.
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ﬂ'lﬂﬁiJﬂ'lﬁﬁ 23 Lﬁﬂwﬂ'ﬁﬂﬂﬂ'ﬁﬂigﬁﬂﬂwﬂﬂﬁﬁlﬂﬂl'JGU?NZTU']NL!JJL‘Haﬂ (Multipole expansion)

(% d' [ P =
Llﬁﬂﬂuﬂlﬂﬂﬂlﬂaﬁﬂﬂjﬂqﬂuﬂ'l
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YAYAYA

Armature
. + circuit Fixed
@ — field

J b Rotor

U 2.11 urunmwetnes Trlinszuaass

13U 2.11 nagninnguisau lidrveanos sonl (Khan S, Alamgir Z and Alam S.,

2016) ﬁ]$]lﬁlﬁiJﬂ"li‘i/lN”lV\IﬂW‘U@Q‘JJ@L@]ﬂgﬂizuﬁﬁi\‘] AYTUNITN 2.5 2.7

V, =V, +V, +V, (2.5)

uag V, =R, (2.6)
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V=L, —=Lia 2.7

= AL @)

V, Aeusunaeuldihdelinaasetiudunszualunees Favashivaaiaves
4 ] ] I @ 9 ] < o Y a A
voesvyuegluguiumiman vaalarzamdunsasimian mldinansundou i
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(Back Electromotive force : Back EMF) gazidadgiula YAITINUAITNLINUFIYY ﬁ]zulﬁ}

ANUTUNUTAITUNITN 2.7 (Ahmad M.A.. Kishor K., Rai P., 2014) #daun1357 2.8
V, =Ko (2.8)

139 K, = A1M9INVBY Electromotive force, V/rad/s
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MnauMs 2.4 - 2.8 sagdaumsIna ldasaunish 2.9

: K, R,. 1

Ia=—:w—ila+:Va 2.9)
4 Y 4 4 s
LU® Ra = ﬂ’l’lll@nu‘ﬂ’luﬂﬂ’l\iﬂﬁ@’lﬂﬂ“ﬂ@ﬁ, Q
A o o 4 14
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' o daf 4 o
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110317 2.1 naznnnguesiiaau oz ldaunmsniinavesueines aaaun1sh 2.10

dDM=T-bow=J,0 (2.10)

A a 4 zé I [ 1 [ [ y I'4 I'4

T ADLTITAVDINDINDT N.m BT UFAdIU 1AgATINULTIAUAII99T 01T 1N S
Tasaerunan 2.11

T =K, (2.11)

MnauMs 2.9 uag 2.10 daglaums i 1dasaumsa 2.12

c:) —Li b 1) (2.12)
= - 2.12
a
'Ja ‘]a
A IS a
513} a = FIITUEIIUBIYY, rad/s

) .
= TuwuanNuRee, kg-m’
K, = ANINVDIIITA, N.m/A

b = ANUHUIG, N.m/rad/s
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2.6.2  Pulse Width Modulation (PWM)
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dyueonuINIHNAzEend1 AU NveIT Yy Il (Pulse Width) Aguaaslugii 2.13

4 v [
wennniianwdlumsila-adyarmzdesgaiisanenoziiliuemes vl Ided1s

57131 ( Tanabodin K., 2018)

Pulse Width Modulation

pulse width 50% duty cycle
Sv |
Ov

pulse width 75% duty cycle

LU UL

qpulse width 100% duty cycle

L |

y —

Ov
319 2.13 deddyana PWM

27 MMILANSAIUNIIA

271 szuumuguuuuioundy

52UVAIUANUDUTOUNAY (Feedback control system) H3 052U UAIUANLULIITIA
(Closed-Loop control system) ﬁaimumuquﬁﬁmsﬁﬁmtymmmaﬂ (Output) FoUNAUN

= [ o Y A ' a Y o [
Lﬂ?aumamuﬁmﬁuﬂmmm (Input) tNOV1AIANNUNANAIA (Error) umuﬂﬂmuqnﬁq‘lmum

o A (4

! o Y Ay
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Y(s) __ G(s)

= (2.15)
X(s) 1+G(s)H(s)

272 MANUAANIA UTDIUZBYA)

A1nuAANAIA 1UED 1ML DA (Steady-state error) ADHAR1IVOIF Y Y IUYUT AU

o A Y Y 1 LY Y A = Aa
dyaravreenioszuu laiiganiuseddinds szuuniugunasziininnudanainly
anuzegaition
% = =
273 @nuguuuUi lod
o =1 a g [ A A Y o
arnruquuuuii led Wudraruguindouldnuuinlulrenisgaaivngsy
daudsznovvesdaniuauuuuii lod laun drunisdSudadiu (Proportional) d31n13
A a ! o & . . = 9 ¥ £
dUNINTA (Integral) 1A AIUNTOUWUT (Derivative) Feensntszgnd g ldnaregaluuy
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(11) na1ju Drive Control 1o 14 Tuganiuquuemesvigamau Yuazilasuaoiue

I J o 4 .
111 Disable Lta2 @01UE Drive Status Glumuuﬁmﬁamzm’u‘mmummm‘%’a\ﬁwl,l,ﬁm Disabled

Y
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4.1 (31ﬂam’éammm"lﬁumﬂwum fn.)

= @ o (= S
517 4.1 gilasaldamununuanaleIsvaaIamy

q q

4.1.1 unUWYU (Rotating rod)

a X @ & 3 o 4 1% a & A (= 1
HAaAUUIINITa G10 %Qlﬂuﬁﬁﬂl’lwlUﬂiﬂﬁWﬁ@ﬂLLiﬂ%uﬂ"ﬂuﬂ WHINNWﬁﬂﬂﬂWi

q

Y
a o

A = ~ 3 ' ° = & 3
nlasunilasvesaunimanuazgungl Yanvaziluunansanszuemiwnasvugiily

] Y
ﬂ?ﬂ?ﬂﬂaNﬂTJﬁTu’Ju 2 YU ng’JﬁTN"I’]JSgﬂ‘UL‘fl}”lﬁj’Jﬂﬂuﬂ‘]J‘llﬂﬁ’Jﬂﬁ’J’Jﬂ ﬁmmmﬁ’umu

f1Na1 63.5 mm 812 470 mm H1i1miin 2 kg Awaasluzli 4.2
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1 s
gﬂﬁ 4.2 UNUYYU (Rotating rod) FNTUAAAIUADIAAIIA

412  UAAINAIA (Measuring coil)

v @

o Y Ao o A = o A a v w
VITHL!TVIﬂ’]Jﬁ'fgﬂJ']ﬂ!Lliﬂlﬂa@uuh‘lﬁ%ﬁu‘EJ'JL!TVILﬂﬂ%Wﬂﬂ']'iﬁ‘ig‘u‘llﬂaﬁﬂ?’]?'}ﬂ@ﬂ U

g o ' o A Y o o v g va A&
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v v ! a o f v aa o : J @ {
(aaraarianldluauidell lagneenuuulasinidndinsoussoynia) auaaclugln
= v a 2 Y o v
4.3 TR 430 mm NI19 53 mm gaAAAlsenumInurnuryy aelulszneuaie
19 I o v v W A ) A
a9 2 4 gausnegauuen uvaaradmsuiudyarumsmtoniusundon i
35 A 1 1 9 A 1 g 1 <3 o 14 a 4
nanuaiawsaowmla menasnuiluauuuiman lugduuvvesdygraas luind
Fun11 YAR2ANAN (Search coil) TnNUATIITEHINNINANVDIYAVARIALAAZTIUNIND 38.5
o ] o = {
mm Usznoumeidualnduiu 10 duwuiluaeseusiuau 10 50D1A11W12 400 mm AN
19y I ) v v W A ) A [ = @
aovegarnlu Juvaaradmiuiudygramsmtieniusanaon il usuderduvaaia
o A 1 W 1 1 a ) @ A o A ¥ v 9 o
wan Tagvziyouaonuginsaioua luiianisasenudiuiu weerdgygrad lauindreiy
Ay unYAaIAanNAoIN13IA0eN [HEN11 YAAIAYAIYE (Bucking coil) TA1WNII
SEUINNINANYAVAAIAUADLI1UNINY 26.74 mm UsznovudroiduaIntuIu 12 1du wu
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- s
Motor Voltage Supply Readback Home Sensor Readback
NI PXI-4070 Module NI PXI-6612 Module
Feedback Device
Slip Ring
Differential Encoder
o s
Data Readback 7= .7*":5': -y DC Current Readback
" o
NI PXI-1042 Chassis | Ii:"a: Agilent 34401a
NI PXI-8186 _‘ 22 -
o R .
Motion and Feedback Rotating Coil Voltage Readback
NI cRIO-9505 Module NI cRIO-9238 Module
Main Controller w
NI CRIO-9030 &R Windows 1)

4
Ethernet Communication Switch

i .

7 [ssssasad]

Desktop

51011 4.4 gUnsalilFlunsnrunu uaawwa nazifudeya

421 91n3aiAUANLLY NI-CompactRIO §U NI cRI0-9030 11 ugilnsaiauau
¥UANIA2 (Embedded controller) Y84 National Instruments ﬁ'umm“lugﬂﬁ' 4.5 Lﬂuqﬂﬂmfﬁ
amsadonTysunsulddr I lumizeanusinelulfinTeshenesld 1augums
nyuveawemes s gnanss taze wawsunden i ldnnmsmyuvesuaaindaia

9
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31

1 4.5 9UnsaiAUANUUD NI-CompactRIO U NI cRIO-9030

Q Q

Q) Unsaindy ALY Y Embedded CompactRIO controller with Real-Time

processor and reconfigurable FPGA

9 a
VIYANIYUBDNTUA

FPGA %1ia Reconfigurable FPGA 11UV Xilinx Kintex-7 7K70T

1128132 13aNana 1 Intel Atom E3825 (1.33 GHz)

N1I8ANUTINAN (RAM) UL DDR3L Y11A 1 GB

Wiaen Uy ALY Solid-state drive YU1A 4GB wazeuisnldginsalify
SD-card 1Agaga 32 GB

521U1Q1AM3 NI Linux Real-Time 111 64 bit

w0175 LabVIEW Real-Time module 182 LabVIEW FPGA module
WosaieuseIASeYY (Ethernet Port) A21139 1 Gb/s $1u7n 2 Neia
Wﬂ{i'm%ﬂm]'@ Serial connection LU RS-232/422/485 5113 1 Wosa
Foadmiuld Tugadune 1%ua 11U 4 Foq

@ 9
Lliﬂﬂu"lV\lﬁ1glJW!,"lJ1LL1_I1_lﬂizuﬁﬁ‘mmum 9-30V

422 Tuganruguuemes W Inszuans (DC Motor drive module) §1 NI cRIO-9505

[ ! IS ) [ 4
Y84 National Instruments A4uaA 14317 4.6 Wy TugadimiuAIugUUBINBINTZIAATIVIIA

824 V 12 A @20d 18 PWM A2100 20 kHz @ 1u1301%euA0glnsal 8 1A 1@ Mg

(Encoder) 1111 Single-End Taodayanauiluasiia TTL vu1a 5 V 11 DBY Pin Connector
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Woemeismoine  Pow ey
s " i
GOy e o —
“&CSuRC L

51 4.6 Tuganiuauuenes IWinInuanss (DC Motor drive module)

§' U NI cRIO-9505 U843 National Instruments

423 Tugasvawseaulile1161 (Low Voltage input module) §1 NI cRIO-9238

@ { <3| o o ' 1 Y ' o
Y93 National Tnstruments s anaaslugi 4.7 Wulugadmiveruawssaulad Tugud
YUIA £ 500 mV AN lumseutoya (Data rate) 50 kHz iFoudonugnsainsnudayaa

9
usaen Trldhiuaaseae luuvang (Screw terminal) @3ga@16 BNC Low-Loss

> NI-9238

g‘ﬂ‘ﬁ 4.7 TN@ﬁ%ﬂﬁ1Lliﬂﬁu1Wﬂ151uﬁ1 (Low voltage input module)

ii U NI cRIO-9238 U84 National Instruments

1 1 o 1 a . J . .
42.4 qﬂﬂ‘immummlmmwmu (Rotating Encoder) 31 ERN420 Y99 Heidenhain
o =~ <3| Lol o 1A a . !
aqaaaluzin 4.8 1Wlugilnsaio 1w aFayuria Incremental Rotating Encoder H31u1i1)
o = [ A . Y o [ 9
dyauuuy TTL AnvaziBealun1semuai 9000 count/revolution Truusaa lnhaud
[ 1 9
HUUNTZUAATIVUIA 5 V 8I1UAIRI8ANUDZIZAN 300 kHz AAAILLUUNAIUNAIHILYUIA
1 4 a g'/ o o v v 4 ' v
idurIugUEna1s 12 mm lasAnauinnularemaivuvesvaainaia uazisensenuTuga

NI cRI0-9505 @0 18day1aittuy Shielding multicore
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514 4.8 guln3alo1umdumiauFaym (Rotating Encoder) 1 ERN-420 494 Heidenhain

42.5  gunsaierdtl 54 (Slip-Ring) 31 MT0120-002 483 Moflon faueraslugii 4.9
Fugnsaidariudaaamalilissnieeynsaiifimavu ey seeduusaduliih
qegail 440 v IS wnuramandmsudeindyia 2 29 AARauUUNaIUmar YA
@uruguinas 12 mm TavAnsushiudaromariuvesvaaindafa waziFoudesyuluga

NI-9238 foeodnyn 1811 BNC Low-loss

51 4.9 giln3alardil-34 (Slip-Ring) §1 MT0120-002 ¥84 Moflon

426  woos MW InszuaAse (DC motor) TU 65IW15G/63ZY 125-2430 Maa 1y
Uszmadu dwaaalugdi 410 WdmSuTumamyuvaaladarfa fuvemesuoy

[

I A 1% <
Permanent DC worm gear motor N@l@]@iﬁ‘w ﬂLL’Nﬂu"l‘I/\I%ﬂizuﬁmﬂﬁumﬂ 24V AULIITOU
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'
~ 1 v a2 I A

J o < (Y]
qagan 3000 rpm W']ualjﬂlﬁﬂi'ﬂﬂ(’]]u']ﬂ 1:15 ﬂ]iﬁlﬁa\iw'lu“lfﬂ!ﬂﬂﬁ 3Jﬂ’J13JLi’JSE]1JﬂJm$"hJ5UU

Q Q

v
A A v a

{ S aw '
Triaagagain 200 rpm HaglANUGINAABYN 175 rpm UWNANTITIA (Rated torque) YHIA 3 N.m
J I Y 1 J 9 [ a I =
AIWINB I UVINATUAIUAUENAN 63 mm Wi waundiyamesTyuIa 66 mm JununY
4 ' 4 ¥ o a 2’, v ' o
WoIAR S VNAFUHIUAUEINA1S 10 mm 817 15 mm 1 miingau 1 kg Anaudnunnusessy

4 4 1w % v v 1 ] 4
Nﬂmﬂiuﬁgl"iﬂh@]’E]ﬂiJLWﬁ'lﬂJ‘Uﬂlﬂﬂ’Jﬂ@’)’JﬂNﬂ!ﬂ@ﬂ (Coupling) mmmﬁ’uwmquﬂﬂmq 10/10 mm

511 4.10 womos lWhnszuaase (DC motor)

4.2.7  Digital Multimeter iiu 34401a v®4 Agilent Technologies ﬁ’mﬁﬂﬂugﬂﬁ 4.11
o [ 1 1 {1 @ 1 < y " C4 [ T
T¥dmsueuanszuaniie linuuiman Taoeudenuglnsainsiviaminszue i

ety BNC

gﬂﬁ 4.11 Qﬂﬂiﬂf Digital Multimeter ;ju 34401a D4 Agilent Technologies
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42.8 Qﬂﬂi ﬂ?f astiannszua vl (Direct-Current Current Transformer : DCCT)
' o { I { @
U IT65-S Ultrastap ¥04 LEM aauaalugdi 4.12 Huginsal ldii 19 seneunisia
[ @ 4 4 o {1 @ 1 [
aszua i Iasses i uIATe4 Digital Multimeter tiie Jad1nszua llihnse I duusiman
S @ A J Y T W a o
nyemsianszua ihuuunszuaasei £ 60 A manudumunielumindy 50 Q dina
HSIAUWINY £15 V 93519010909M58UANTZUEIND 1:600 YVinaduruguinates
AadmsveslWeiuminy 25 mm 1¥oudon AT Digital Multimeter H1UND3 A DB-9pin

Avaedyn Ul BNC

40°C +85C ;,;,L.E\T.O i‘z:‘)]’lﬂi‘l
A ce jilimirne

1 4.12 ginsalasrvdaminszua 1l (Direct-Current Current Transformer : DCCT)

Q)
U IT65-S Ultrastap Y94 LEM

429 uwnasneiadlddinszuanse (Regulated DC Power supply) U GP060-60
84 Tagasago aanaadlugli 4.13 Wdmsusenszualdfumimdn frauseduli
WA 0 - 60 V ¥anszua Iihiminy 0 - 20 A usedu lihauduy 1wl 200 VAC £ 10
% IANNA 50/60 Hz Tiadesmssienssuansfitiiiy 0.05 % gamgiadenlumsldny
0-40 °C 5210w eudWaaL #FIAT0T V1A 425x449x480 mm D117 31 kg

4 1w ] < g g .
wouaenuwiman I wuvaesiamiuaeas Iiuuuang (Screw terminal) d2e 10 19

11UV multicore VUM 3x2.0 mm
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5UM 4.13 unassrenszud Il inszuanse (Regulated DC Power supply)

§' U GP060-60 VY94 Tagasago

4 1 [
42.10 9UnsalAIUANUUY NI-PXIe jU PXIe-8840 W30 A U NI PXle-1071 Power
supply with 4 chassis ¥ 4 National Instruments f st @asluzdfn 4.14 lddmSueiunn
o A Y 14 1 T3 14 v o oA 9 Y
usadu Ilihnneliuewes uazeuausuasaT1I UMM UAUYIVAaIAd IR Tay
o ) [ v 1 1 1 [ 4
warnTdsunsudmsueiual vazaearlldiginsaintouendae Tusunsy LabVIEW i
Y
AUBNHULTUNIZAL

Y11e5zInaNanad Intel® Core™ i5 4400E (2.7 GHz dual-core processor)

- NUIWAUTMAN (RAM) 8GB DDR3L FSB 1600 MHz Single-Channel
- wihoihudeya Solid-state drive 480 GB

- WosAeNADIATENY (Ethernet port) 1 Gb/s 1491 2 Wesn

- iz‘]J‘]Jﬂg]‘ﬂami Windows 7 Professional 64 bit

- T1/5un33 LabVIEW Professional 139554 2017

- NI PXIe-7071 Power supply with 4 chassis

- usaau Ity 1 mla 220 vi50 Hz
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517 4.14 95l NI-PXIe-8840 Embedded Controller #3011 NI PXIe-1071

Power supply with 4 chassis U84 National Instruments

4.2.11 Tu@a Digital multimeter ;'u NI PXI-4070 494 National Instruments Ad4ta@aqlu

51U 15 MdmSuewamsedu ldihnseliiuuemesnszuanss Tasldsauiy PXle-8840
1 1 9

uazasmduussau lliidieiriasauieuaeiuiineaielWiunang (Screw Terminal) ¥4

¢
UMD T

PXI-4070

3 1N 4.15 Tllﬁ]ﬁ Digital multimeter § U NI PXI-4070 U®4 National Instruments

4.2.12 Tm;]a Counter/Time §'°Ll NI-PXIe-6612 Y949 National Instruments 9 Qllﬁﬂﬂugﬂ
~ Y o v @ [ < 4 o A 9 Y FA 1Y)
N 16 1"11’!3”‘”iUiUﬁmﬂ@TmﬂTﬂ!“ﬁuL“ﬁﬂiﬂiﬁﬂ‘Vi"IGIHl‘l’iu%ﬂJ@]u‘Uﬂﬂ‘Uﬂa’Jﬂﬁ')')ﬂ Iﬂﬂi%’i')ﬂﬂﬂ

PXIe-8840 (50UA R LIS U5 A0 e 111 multicore 2x0.34 mm H11 NI TB-2716 Terminal Block
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PXIe-6612

3 1N 4.16 Tu@a Counter/Time ’;: U NI-PXIe-6612 U9 National Instruments

4 o 1 1
4213 ginssinyzaredayaInnTau1e (Network Switch) 3U 3C1670800C YD
I ~ 9 o [ A J 4 Y] A a ARl
3coM aquaadlugdi 17 lgdmiuirendeginssiniuaunuinTedno Nl uAd I MIUTE U
A [ 9 =< A 1 9 Qt:ltiy o Y 1 1 y
IA399918 (Network system) 428018 LAN 44013150 060A 1879542 1Mn1sdariiuveya
1 Jd @ A a I ] A o Y A 1 Jd o
5¢13199U AT AUIATIABNNIUNBTUANNIIATINN WomesuA UM TeuAeglnIeiny
4 a 4 4 3
1N509ABNNUADS D UBYNTY (Serial Communication) QUnsailinesa RI45 1491 8 wosa
. . . a Y 9 9 o
U Gigabit switch gavigiinindonlunis1da1u 0-40 oc Tdunasiiellnszuaasanin
Meuonvua 12V 1 A dudndawssau lddinszuaase (DC Adapter) 910 100-240 V

50/60Hz fl"llLlMﬂ’JHJﬂ’ijN 22.5 mm 17 142 mm g4 22.5 mm

514 4.17 gunsainszrodayanar (Network Switch) §14 3C1670800C Y84 3COM

42.14  uvasnemas ihnszudassunuainds ( Switching DC power supply) §U
NI PS-15 404 National Instruments aaudaalugii 18 1ddmsuirousean Iiilnszuanss

IiuginTainiuau NI cRI0-9030 1az Tuga NI-9505 d1M5UAILANMITHYUVDINBIADS
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usaau I udnszuaady 1 ma 100-200 v 50/60 Hz useau Iihnszuansauioon 24 v 5

Y
A Andsuuseaagilnsal

DCOK @

N7 NATIONAL
’

INSTRUMENTS

NI PS-15
Power Supply

517 4.18 unasieias IvldhnszuaaswwunadIns ( Switching DC power supply)

?I U NI PS-15 493 National Instruments

43 wramamsllsunsuuvgunsainlFluanise

E4
Aav A

o o [ o 4
Tuaudseit ldnann ldsunsudmsuauqumshauvesuomes linszuansa
9 A Y, o = 3 9 A Pl
naaawadoyanom ldluglvesdrmynazns vl saudamanudoyaasneunines Al
[ I~ 1
Tlsunsu LabVIEW Tasuiiseon lanlu 3 aau
o 4 I
431 Tilsunsuihauuy gUaselnuAy NI CompactRIO 1u Tisunsuaiuguy
<3 4 1 1 A A v v o A Y
AN INTHYUYDIWBIR0S tage A sunaeu llihimnnuaaledaia gnimunive 14
o L4 o
Y1911 Y FPGA Embedded Controller 1491Jnsain21a1 NI CompactR10-9030 Adtaaalugil
:l & o VY o ' a = T
1 4.19 Feennsosinuladeanesriu11sunsy LabVIEW FPGA Tinnwdlumseiudoya
{ o o < J 4 a 4 o
(Data rate)fl 40 MHz 1 83 anumasesneuiumes Tisunsusinudlegluny
quuuu (Parallel Loop) sznou lidae msermamsunaou v, nmsemaianiuzves
4 1 1 o (] a ARl 1 o 1
TuRanIuANNITHYUVOINOINDS, N3 IUAIRM N UIFIYUINQUnTal o 1UAIA KU
. = [ 1 o 14 1 o

(Rotating encoder) , M3AILANUUUTH 1o agnisdenl PWM lidawemes Taouaazgiliineu

1 a a 1 1 9 1 Y Y . 2 d A o
DYNOAILDATL ﬁ'\?W’lusll'f)iqlla'igﬁ'ﬂ\‘lq‘l]ﬂﬂﬂﬂ'ﬁslﬁlf Local variable G]N!,‘]JuﬂTiﬁﬁ'Nﬁ'Jllﬂﬁ

A d%’ d' A [ Y a o [l 9 o 4
riouvuN aznlasulaamiieunudnlsasannilszms Su-aaveyanueilnsaintguen
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v =2 g A A o ] ¢ .
A8 VI-Reference %QLﬂMLﬂS@QN@iHﬂﬁiD-ﬁﬂﬂ]ﬁ]y‘aﬂlﬁlﬂqﬂﬂim National Instrument

(519az08av04 lsunsuuaaslumanuIn V)

File Edit View Project Operate Tools Wind%.s

>
D 15pt Applicatior <, P

Controller Status | Magnetic | FPGAMode | Encoder | "

VSup
Drive Fault?
Over Temp

PWM Status Enable Driver

Drive Status
Disabled

Enable Current Loop

[Velocity Control.vproj/FPGA Target| <

v
|

511 4.19 Tulsunsuvharunuginsainiugu NI CompactRIO

o <3 1 1 @ N
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