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wEs ds)| s& |l (3).
o 55 & =D]| : Induction Motor

> slip
torque

> model : 3, 3.

6 .
o S| 8 S| : Permanent Magnetic Syn. Motor

> (Permanent Magnet)
> model : 3,3
o iExg dE0[ ER:
> IGBT, MOSFET, switching
PWM port
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mEs ._EJI I1|01 =

¢ System :
» Open System :
Reference
Variable

™

[1¥) 2.3.3-1] open system.

» Closed System :

Plant

Reference Error Control
Variable + Variabl
+
Observed
Variable

Output
variable -
Disturbance
+ Controlled
Plant Variable -
+
== Noise
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wWs dSI| MO Z>(2).
¢ Closed System with controller :

Disturbance

Controller
Reference Control + Controlled
Variable  + Ervor Variabl Variable
»  Controller Plant - >
R(s) 2 Y (s)
C(s) G(s)
Obsgrved ,/ +
Varlable,v, 2 Noise
,/
;7 [1® 2.3.3-3] closed-loop system.
4
Y 4
/ Error{e)
V4
S
~
~
~
~
~ ~<
=\ 1 ;
error & upl(t) = Kple(t) + — f e(r)dr +b,
The output of Pl control
, K
Cangol Vaniable The output of I control (2,(¢) = —pfeodt)
TI
o
‘ The output of P control (up ()= Kp Xe, )
0
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wsE dSI| HO ZE(3).
Closed System with PI controller :

(a) P H|0{7| Z. (b) PI H|0{7| Z.

(28] 2.3.3-10] PAlo17]¢} PI Alof7] #v] L.
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ws d3)| #s= F MCU “'8 AL
o BIENC AR L EE S

» Resolver : analog digital values .= AD2S12xx RDC

> Encoder : Incremental encoder Absolute encoder.
o M5 2 X=X

» ADC : 2 3 , 1 DC link ADC ports.
+ PWM Switching : & & SJ| M E <& &Z PWM ports.
> PWM : PWM duty dead-time
o J| Et:
> .
-2 , 2 , 3
FPU
> DSP Software Library :
filters DSP library = CMSIS
> profiler interfaces :
profiler interfaces GPIOs UART, CAN
- Trip zone port
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ADSP_CM40x At : Cortex—M4F.

¢ Cortex-M4 :
> interrupt controller : NVIC
» Thumb-2 instruction set : ARM mode :
> memory map : FPU :

OxFFFF_FFFF ADSP-CM40x Memory Map

Vendor-specific memory ( A \

511MB

0xEQ10_0000

Nvic | ™ private PeriphefdB 0x6E00_0000
OXDFFF_FFFF Up to 32[MB] *—

1GB - 0x6C00_0000

0x6A00_0000

Up to 32[MB] ’—I
External Device 0x6800_0000
0x6600_0000

Up to 32[MB] ’—I
0XAQD0 0000 0x6400_0000
0XOFFF_FFFF 0x6200_0000

1GB - Up to 32[MB] ‘—l
0x6000_0000

0x50FF_FFFF

0xEQ00_EF00 |

0xE000_E100

0x43FF_FFFF

0x4200_0000

External RAM

0x5000_0000

0x400F_FFFF 0x401F_FFFF

0x6000_0000

0x4000_0000 0x4000_0000 |MEM-Y

0x2005_FFFF

Up to B4xB[KB], SRAM

0x2000_0000
0x19FF_FFFF

0x3FFF_FFFF

0x23FF_FFFF
| Bit-band alias ‘ SRAM

0x1900_0000
0x181F_FFFF
0x1800_0000 m

0x1005_FFFF

0x2200_0000

2zMme

0x200F_FFFF
Bit-band region

0x2000_0000

1MB

0x2000_0000

0x1000_0000
0x0000_7FFF

0x0000_0000

7NN\

0x0000_0000
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ADSP CM40x Mot( )

ADSP_CMA40x :
384[KB] SRAM, 2[MB] internal Flash, 240[MHz] Core clock
4 QEPs . system clock encoder pulses counting.
system clock = 50~100[MHZz]

4 M~ PERIPHERALS
SYSTEM CONTROL BLOCKS 1
T™WI
PLL & POWE FAULT EVENT | | sysTEm
MANAGEMENT | | MANAGEMENT | | coNTROL WATCHDOGS
RE
7~ 7 7~ 7~ |Kpd T encoer
{} U PWM
L1 CACHE
5
¢$ 333333 3
g
¢:) 22222 E <I>
]
1
AV4 5
SUBSYSTEM ARMONIC ANALYSIS ENGIN <: A
[ soce [ once | —
HARDWARE FUNCTIONS ) 1
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¢+ ADSP_CM40x : PWM ports
» 16-bit centered-based PWM unit: 3 PWM unit
3 :
PWM unit PWM port timer maintimer, 5

programmable PWM pulse width :
o system clock resolution
o HPPWM(Heightened Precision PWM) : system clock 1/4 duty

programmable dead-time. LT

LA R,

e GENSE\I;’:?I'ION 1SV
PWM_SYNC_WID =

) SECURITY LIPWM2_SYNC

> 3 trip zone interrupts :
in S/W  triggerin ST e
p g g g ’ PWM_TM1 :IFWMTMR1|_£:';DW§ CHANNEL A I: DE‘:SM.;IME L_/———~H —»AH
3 PW M S Y N C - o ; TIMING CONTROL UNIT GATLE'N[:EVE‘._l_ AL
> B Interru ptS m — .
. n':_n‘rl'_‘vzz :] WWWWWW L:tD TWANG CONTROL UNIT I: ATE DRIVE L] 8L
> 3 trigger masters : - e o
DEAD-TIME |__| UNIT —
. r— jml_:h) CHANNEL C l: AND [ cL
-6  triggerslaves . copic e e o
DEAD-TIME L DL
PWM_TM4 CHANNEL D AND —
PWM_DLY. WMTMRA TIMING CONTROL UNIT |: GATE DRIVE |_|
o
ey | < ey
TRIPL PWM2_TRIPO
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ADSP_CM40x At

e

COUNT +2500 0 -2500 0 +2500 COUNT
| 1 } | I
! . | . :
| | 2%5000*104(-8)=100[us] | |
15000, 15000
PWM_AHO= ! i
I (000-(10"-8)-DT= | b !
1 10[us]-0.5[us]=9.5[us] | I ! |
b [~ ! A I
i L T Tan i ) i
. : I . | T .
PWM_AH " | ! Tl PWM_AH
o J S
| 1 ! | I .
S R | ol > Symmetrical
Ta= : : ]
PWM_AL 1450usky || | N b PWM_AL
- | ! 1 ! i ! | -—
i i | | \
] | 1 ! ] [-— 1
i o= | | L
2:D1= ! | . 2:DT=
PWMSYNC_OQUT 2+50=1[us] ! | ! 2:50=1[us] PWMSYNC_OUT
_I ! i | : ! i
| 1 1 | | | I
| ! 1 | | |
TMRAPHASE=0 T
PWM_PHASE ! i Sy p———— PWM_PHASE
| I I 1 H [ I
: P\I{JMJ\I‘iU: : p\;‘lMAF;]: :
L 0000-Q0"-8N-DT= | (@50+(10°-8N-DT= | )
! 10[us]-0.5[us]=0.5[us] | 2 §[us]-0.5[us]=2[us] |
| e w > i
| I I ! | I
! | ' Tani T 1 !
i T | I | T | 3
PWM_AH | et w : T| | > Asymmetrical PWM_AH
] - ]
: ) 1 b :
! ! 1 . !
PWM_AL T ol 1 1 b o] T PWM_AL
i : - By -
| : 1 ! I ; [l
I 1 1 '

16 <\ MathWorks

Low-side output is
independent control
> with symmetrical.
In this case, note that

DT is disappeared!

Low-side output is
independent control
> with asymmetrical.
In this case, note that
DT is disappeared!

+2500 0 -2500 0 +2500
] | ! 1 |
] | ! 1 |
] } | ! 1 :
1 \
| 2*5000*107(-8)=100[us]
15000/ 15000
T T I
! | I
| PWM_AHO= i | :
1 10[us] ! 1 I
i | i L™
] | ! I I 1
] L TAH 4 |
] : 1 ' |
] | 1 I |
] | ! I 1
i | | . i
] ! | | I |
' | 'PWM_ALO=0 ! !
] ! — 50% duty |
! L |
] | |
] | | ! I |
] : | ! 1 |
. | : : : : —
! | ! I
_l P! : ! |
1 ] 1 | H |
1 ! | ! 1 1
1 ! | | |
TMRAHASE=0 j
. i M‘)PHASEfI I
] ! | | i |
] | | | 1 |
] ! | | 1 |
i PWM_AHO= | PWM_AH1= o)
: 10[us] i 2.5[us] :
: | o
] I T I |
e—— | AH I ———
] | ! I |
: | ; | :
: | ] : ] :
i | IPWM_ALO=0 | |
f—_ - 50% duty _'_1
: : ~ :
: | ' | =
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ADSP_CM40x Mot( ) : PWM(3)

HPPWM(Heightened Precision PWM) : system clock 1/4J)t X| duty K| O]

1SCLK PERIOD

Ol i 0106

PWM_AHO
PWM_AHO+ | |
[( PWM_AHO_HP l [PWM—CHANCFG'ENHPAHJ 200v/ @ 200v/ @ 200v/ @ 11508 5005/ Auto £ 7000
PWM_AH_DUTY0 } HPDUTY |

[23 19.2-8] T,,, 5 45%3e] duty cycle Ao,

AX = 2.500ns || 1/AX = 400.00MHz | AY(1)=0.0V

«  Mode ~ Source X Y X1 ) X2 X1 %2
Normal 1 v 114.995us 114.997us

17 <\ MathWorks SE\‘I\IIE:%(SE




ADSP CM40x M° (2) : ADC(1)
¢+ ADSP_CMA40x : ADC ports

> 2 16-bit SAR A/D Converter

- CM402F/CM403F : 24 channels, CM407F/CM408F : 16
channels

2.66[MSPS], 375[ns] conversion rate.

- event base AD conversion
o event time, event control, event data, event status.

a2 SAR ADC sampling .
- 2 event Interrupts 1 ADC error status
Interrupt
- TRU . trigger master/slaver
0 6 Trigger slave
m) 2 Trigger master

18 <4\ MathWorks SE\I}II(')CI)EGS



ADSP_CM40x A

+ ADSP_CM40x

PWMO0/1/2_SYNC
— Trigger Master ID = 19~21

ADC ports

MTR 1
Decoder &g

ADCC_TRIGN[0:5]

— Trigger Slave ID = 24~29

X
O
-

F(2) 1 ADC

ADCC_BPTRO ADCC_BPTR1
ADCC_FRINCO | DMA #0 CORE DMA #1 | ADCC_ FRINC1
ADCC_CBSIZ0 ADCC_CTL.TRGSELO ADCC_CTL.TRGSEL1 ADCC_CBSIZ1
ADCC_CTL.DMAEN=1 t 1% 32 inncc CTLDMAEN=0 | ADCC_CTL. nmsu-ot 16 inncc_cn.nmsuﬂ
EVENT EVENT EVENT EVENT EVENT EVENT EVENT EVENT
Data State CTRL Time Time CTRL State Data
15 0 15 Ll 31 0 31 0 15 0 15
Event00 | EVDATO0 | EVSTATOD | EVCTLOD - - EVCTL12 | EVSTAT{2 | EVDATI2 | Eventi2
Events assigned Event0 | EVDATO1 | EVSTATO1 | EVCTLO1 EVCTL13 | EVSTATI3 | EVDATI3 | Event3 Events assigned
' .
to TMRO : : ADCC_CTL.TRGIED ADCC_CTL.TRGIE1 : H to TMR1
Event!! | EVDATH | EVSTATI1 | EVCTL EVCTL23 | EVSTAT23 | EVDAT23 | Event23
ISR

ADCCO_TMRO_EVT
(Interrupt 1D=94)

juaaa Bulupag

ADCCO_TMR1_EVT
(Interrupt 1D=95)

ADCCO_TMR1_EVT

............. n
ADCCO_TMRO_EVT -
12events (Trigger Master 1D=22) o (Trigger Master 1D=23) 12events
ADCC_FIMSK ADCC_FIMSK
ADCC_EIMSK ADCC_CTL. TRGOEO=1 ADCC_CTL.TRGOE1=1 ADCC_EIMSK
ADCCO_TMRO_EVT
Sysclk domain
CMA02F/403F CMAOT7F408F ADCO0/1 Timing Control Unit ADCCO_TMR1_EVT
r—H r—’ﬁ ACLK domain . TCBO.TCSCS
CONTROL Phase +——», CONVERSION Phase DATA Phase +
ACS !
ADCOVINOD  ADCO_VIND —» ACI.ZK BCS \ ¥ f: \ P / \ 5 / |
i ADCO 1 L [
H ACTL[0:1] t T
ADCO_VIN11  ADCO_VINO7 —po| 2 ‘ ACLK } BCLK I l I | I | | | I ! | I | I | | | I | l | I | | | I |
mopo:y ||, Lo N : i
criwo ; ACLK = sysclk/{(TCAD.CKDIV+) i v O : :
| BCLK = sysclk/(TCA1.CKDIVH) ] ~ rcBa.TeSCK o | CTL.CKPOLO=1 |
BCS +F ' -
ADCH_VINOO  ADC1_VINOO —- > Bclk | BCTL{0:1] x CONTROL™ X ! l
! ] +
i ADCA |42 - | i [
H BCTL0:1] - HF T
ADC1_VIN11 ADC1_VINO7 —pm| 2 BD[0:1] | ! X DATA P X |
BD[0:1] ! Eed )
Conversion Time > 380[ns] | oma | IRQ_Latency j

19 <4\ MathWorks
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ADSP CM4OX

P

:JQO
N
S

Timer ADC
Channel

Timer 0O ADC O ADCO_00 .

- %+ sampling
Timer 1 ADC 1 ADC1_03
Timer 0 ADC 1 ADC1_01
Timer 1 ADC 1 ADCI1_00
Timer 1 ADC O ADCO0O_01 .

: &+ sampling
Timer 1 ADC 1 ADCI1_02

[3£ 20.2-1] [79 20.2-2]8 918 ADCC Ak Ajel.

20 <4\ MathWorks

M H S Inverter{Switching Logic)

________ ERIGBTPM)

A -
51 $3 55 H
D1 _ID2 D3 e | | } pemremmme=ae, .
A A HEE . i1 HE sensor
= = - i cr
H | | u
H [ \
D5 D6 H I [ W
'y o E '
i| sa 6 52 :
i oI | ! !
H ']
H H
H ‘ '
H 1 :
: < o St : .
_l_ R K [
Gate Driver{ADuM4223)
UTVI W XTY 17 pwm sreak | | e
Thermo-|
couple
PWM
- Cortex TTTT
e AN S X
A UART
o]
ADCC pe
Bsin
ADCO
e €cos
sensor | YThem ADCL
vﬂ{'
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IAR, KEIL J|E2| device drivers(1)

¢ IAR1} KEIL J|8t2] Device Driver :

» bootloader
o pseudo-assembly

\J

Disassembled file C Compiler

C Source Files nean
{*-0) Assembly
: ) ‘ {*.s/*.asm
— —

\

Assembler
{armasm)

assembly code

Library-build utility

!

Objectfiles
(*.0)

Run-time-supportlibrary
{*.lib)

Y

Linker
{armink)

(EITI'ICC)
Object files
(*.0)
Linker Script —-scatter
{*.sct)
Cross-reference lister -list
(*.Ist)
Image Map file --map
(*.map)

21 <\ MathWorks

\

><7

Executable Image File
(*.axf/*.elf)

\

Hex conversion utility
(fromelf)

(a) Keil MDK ARM 7Hgt St

Hex files
(*.hex)

Disassembled file

(*.s)

Linker Script
(*.icf)

Cross-reference lister
(*.Ist)

Image Map file
(*.map)

linker script file ;

\/

C Compiler
(iccarm)

C Source Files pnecar
{*-0) Assembly
) (*.s/*.asm

Fegarililar Library-build utility

(iasmarm)

y

Object files
(*.0)

Object files Run-time-support library
(*.0) (*.a)

{

Linker
(ilinkarm})

#}7

\/

Executable Image File |
(*.out)

\

Hex conversion utility
{ielftool)

Hex files
(*.hex)

(b) IAR Embedded Workbench 7Het &2,
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IAR, KEIL )| 2!2| device drivers(2)

IARZ} KEIL J|Bt2] Device Driver :

RTOS

File Edit Setup Control Window Help

36 2 2 36 36 36 36 W B T I IE I W 2 IEIEIE I H I IE I I I W IE I IEIE I I I I IEH I I I I IE W M 3 I IE I I I I I IE I I W ;I I I

General Purpose Timer Test
Wake-up Timer Test

PUM Test

ADC Test

DAC Test

DHA Test

Flash Test

Main Menu display

5 COML0:115200baud - Tera Term VT oS

4 |1

22 4\ MathWorks

module driver
driver.
' COM10:115200baud - Tera Term VT =N GE

File Edit Setup Control Window Help
DAC Test

DMA Test
Flash Test

= m. Main Menu display

36 3636 2 36 I IE I F I IE I I JE W I I IE I IE I I I IEHE I FE I IE I M I I I I I I I IE I I I I I I I I I I I I I M

LoveJongSulget 0x20000000 0x10

0x20000000 Oxef00ed1d Ox40002580 Ox40002584 Bx40002588
| oveJongSulset Bx20000000 0x12345678

LoveJongSulget 0:x20000000 0x10

0:x20000008  0x12345678 0x40002580 0x40002584 0x40002588

L oveJongSul
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¢ SPMSM &4 -
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dlé
N
' d 37 1 w W w
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SimulinkE 0| 28t vector Al 0{ model(2)
+ SPMSM =4 :
> q Pl d-q

-

b / Yds e
=0
. Sk *| Space | Three
4 3 / o ° Vector [ | Phase
K GBS :[ G g : [ Inverte
o ~@~[- @O /T ™ [
k T .
i L :
q + @ 1
@ ® (le(/ o q)m ) H’ 20 / l,as ¢
= Svn. bs
/3¢ : ?
1N A

/ Sta. LL‘
Bl

Lo/
1 “r
6, +— - | & SPMSM>

R
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SimulinkzZ 245t CodeZ Motor Xl (1)

Velocity loop Current loops

command
w*

Wy

& )
VFCH

Moot VF_BOOST fSysCmal SYSTEM_CMD
[ L]
" Spdtef VF_CTRL

Pl i n

ROTDIR f4——rol_di]
. con

------------
#°7 npuScaing .
i 1
m abe fo Y H
. 4‘. i abe
y ® g
yacmal " H

()
womd] Iy contrcliar I*
abe t lab_sne
.08 M—<(ETE)
...... e
1abC_adc

o i vde  vae_ak [

el e B =
amnt ] — L | :

" onom

Field alignment

|| _Clarke

.
@ >~
.

*

'IE 0
"{—H—#]
i

Field
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Forward

JauaAul b ¢

Oine (fine) AB T

Mo
Ho,HyHy 2

(coarse)

=

—E-_ :

position l
feedback
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St CodeZ= Motor Xl 0{(2)

SS,

SimPowerSystems

¥ Sim ‘
: o6 < Simscape ‘,
! double i
i YDC_meas [wdc] Duty [« double Lly_abe] double, double i
: Vabc —DE' b i
: A al A double; double H
| DCP la labc —>E| H
1 1
i B alB am double i
! DICH e b [theta] i
i C a|C i
i N double H
i DC_link c e H

_ Il_ab
: D) ;
\ 7
“~J_ Discrete, PMSH -~
Ts=0.0001s.
owergui ibc_si i i
powerg PMSMetrl W‘ ooy LBl 2t “‘d—-oub,e liabe]
- SING AD7403
1”6 ‘m ot al int16
int ; —
uint16 -
" -q-habc_adcp ighc_adc iabc_lem | iabc_lem iabc 4—.{!::3'
[duty_abe ffieta_gep] untis] - double double

a0

ePWM
double doutple
double
| -T- »
double
CM40x PMSM

26 <\ MathWorks

int16
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uint32

uint16
[GPIO]

uint16
<]
uint32

uint32

[theta_qgepd

[GPI

0]

uint3.

uin

u int32

tmré_per

ADC

uint16

Current Sensor LEM

double

wdc_sns wdc

> [vdc
double

Voltage Sensor

QEP_cnttheta_sns

g

QEP

GPIO

TWMRO_PER

ps

double

| double
hall_state hall_abc
int16

<
e
uint32

TMR

double

theta_sns
theta

hall_abc

ps

theta_true

hall
rPS_sns

4

double

2

=X
=]

(=]

£

T

[

=
=
m‘

Position Sensor
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|  wza

P g e =R A . 2 L@-@&uw 04
azasy =y mz =Y Bl m i AEY gan gu ogwe imy 8N
© v v oM v U [eie  LEN e v v @w 23
Fif g T e oAl o)

CFgCMA0XPMSMm  *| InitCMABXPMSM.m x| +
19 October 11, 2012
20
21
22 - clear a
23
24 ¥Global enum tha 1 sy rted motor types
25— MOTOR = struct('ANAHEIM_24V", 0, 'TEKNIC_110V', 1, 'KOLLMORGEN_AKMZ2', 2);
2 SMOTOR_CFG = MOTOR. ANAHEIM_24V; % Selec
27— MOTORCFG = MOTOR. TEKNIC_110V;

PMSMctrl

Contents

aUmmary

"% Code Generation Report
€ Find: @ ¥

Subsystem Report
Code Interface Report

Traceability Report

Match Case
Code Generation Report for 'PMSMctrl'

= | Summary

Code generation for model "PMSMetrl"

Report

Repart

«|

Static Code Wetrics

Code Replacements

Generated Code -

m

Model version 12421
8.6 (R2014a) 27-Dec-2013

Mon Oct 06 15:33:53 2014

Simulink Coder version

C source code generated on

Configuration settings at the time of code generation: click to open
Code generation objectives:
Walidation result: Not run

OKL}| Help

(B8 8ol =X

n

Signals 8 Ports

Juirements Traceability

Model Advisor

Fixed-Point Tool..

c/C

Block Parameters {Subsystem)
Properties...
Help

++ Code

abc_adc jabc_lem |«

* 8 Build This Subsystem

Export Functions {}
Generate S-Function

Code Generation Advisor

mré_per]
uint32 {_—P]]

(TIEET S m—
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}(E— pmsm_foc - IAR Embedded Workbench IDE
Window Help

File Edit Yiew Project Tools
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Watkspace
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[Debug

Files

B (J pmsm_foc - Debug

H= CJ ADIMaonitar

A (JApplication
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-2 [ MatarControl
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File Edit View Project Debug Disassembly J-Link Tools

Download & Debug

Window Help
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LR # e

S8 2a L B0 X
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pfc.c |mator_contral.c (PMSMckrl.c |scheduler.c

EWE Make I

2 # File: IMSMctrl.c

3 *

4 * Code generated for Simulink model 'EMSMctrl'.

3 *

6 * Model version 1,241

7 *# Simulink Coder version ;o f.8 (R20lda) 27-Dec-2013

g * C/04+ source code generated on @ Mon Oct 06 15:33:65% 2014

a E L LR R RNRNRENRERRRRERENENNEENRNERNENENENNNRERNDN]

10 * Target selection: ert.tlc

11 * Embedded hardware selection: ARM Compatible-=ARM Cortex

12 * Code gemeration objectives: Unspecified

13 * Validation result: Not run

14 =

15

15 #include "PHEMctrl.h”

17 #include "PHSHCt,x:l_px:ivat,tr WrF

18 ﬁ pmsm_foc - [AR Embedded Workbench IDE

19 A% Named constants for MA

z0 #define PMSMctrl Encoderh

21

2z % Mamed constants Ffor MA D ﬁnﬁ|@| 3:' E|lﬂ (")l|

23 #define PMEMcotrl GainMax

{1 s |
Go -

Workspace pfc.c | mokor_contral.c | PMSMckrl.c scheduler.c | fil ~x m

[Debug v] 45  woid SetupPLL(void): — Goto

i P 43 woid aSetupSchedulerIrveg(void) ; i -
Files e[ 50  woid TIMERO_TMRL_ISR{uintiZ_t, woid®): Disasse
B (Fpmsm_foc - Debug + 51 MVIC_ &
= (1 ADIKanitar 52 f¥============= J A T i =============%/ 0x:
= CJApplication 53 uint3z_t faysclk; // Acutal system clock O
&= [ Communication 54 uint3Z_t foclk: S Actual core clock Ox-
L@ ] Measure 55 tmsmm========= [ J 0 E =============%/ I 5
= (3 MotarCantral Bl ] . ] = Ox:
= (1 MotarCantralAuto. . = 57 ] void nain(void){ 0x:
EEE EEEEETF ) EEEEEFEEEEFEEEEFEEEEEEEEF]

@ CIPFC gl e 0x:
@ ] Protection ZE Function: main Dx"
Systern ]
C15y 6l Parameters: None DX:
=[] Output s 0x:
63 Returns! None Ox:
54 LTS
a5 Notes: YNV
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) ADC [_J Rdl Signal Attributes
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) ADC Bxlm Sinks
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éADC_EXZm User-Defined Functions
ADC_Ex3am > Additional Math & Discrete
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&
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& ef. Frame Transfarm
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’i G _demo
File Edit View Display Diagram Simulation Analysis Code  Tools Help
~ | " Source Block Parameters: Stepl |02 Mormal

pc_der Step time: g

© 0.05

(ot Initial value:

E3 0

= Final value: [
2500
Sample time:
0

OK H Cancel H Help ] Apply 4@
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Unipolar

Unipoisr G e Driver
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