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iIMOTION™ iz Z#% il 5] % (Motion Control Engine) IRt ST IRA CU4E —MAIA 51 88, S 34t 14
AFCM B PRC 2 HISARIRTIR T, ER RGN RN TR JIA 51 B2 — MR EHMELIL, EW]
LB FirA 1) FE L% AT PRC IR A7 88 A0 |, SRV A8 i FE LA R AT PRC ) A o6 FH AR AU AN g 1l
o, MR IR, SARAAE S NN EE R g R s i e h], E MR, SHIE R
KPR iR R AL 2

o CPU MBI Sess FAALIEHIAN PRC # M 5Ty A, A 51 2R H 2N I CPU BHHSRBUTIIAE S,
JEASTE & ST PP e B T F LI A0 PRC #8150y, am B SO & SEFRIZ 1T ) CPU Fifif, DAER
ilE CPU TR A B4

o JHA G| S FE AN AT IFAT TS, f£55 0 (Task0) F{ES: 1 (Taskl) , FH P HIBIAACHSZE Tasko Al
Taskl T EMIEAT, (ARG AT ACE . Task0 A1 Taskl H4 (AT A4 BIBT 1 ms A1 10 ms, FH Al A
TEIAACHD B AR M550 B 1 KT 3, (B0 & 1 ms F1 10 ms (3% . Tasko B2 2%
T Taskl.

o IMOTION™HIATEF & —MMRMINES, ©FEAHmENR—F Y (bytecode) , #RJG7E MCE )
RN R B AT

1.2 JIAS T & AE

SR A ARES IE A R RE AN MCEWizard (B HAR SRS ) IFaG, B ARBEIEIRAF NG 4 8.mes
(3. fE MCEWizard AL B ] FH IR0 2% ADC B B M N S | (GPI0) , Fli
MCEWizard 4w AARIY, ARJEZL N Adf BIHAS BAs . df SO 5 s B Tasko Al Taskl
I AT 4 BB 4 R B8 . it )m BT MCEDesigner® T #; Idf 343 H A% MCE ', MCEDesigner®if
A DA 32 A RS Hh 4 JR AR B I SERRRES o 0 T IIARE 5 R T R I B8 22 24015 45 S5 7T DA S5 B s v 1 SO
2.
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2 FEI A< Rz B SE41]
2.1 [igEprdicsvinz 2z 3m

2.1.1 X B IR O Bk

FELLN Y b 22 R T B b 2 — MR WIIZhEE, Bl XL, BefliEd © —NE IMC101TM A —
™ ADC ‘B JIA S B A T 52 3 4% 11 ) JAIAR S BT LA 5K

B A L AT U DG IR B I B A B 3oy — T oV B 5 v ARV R (E . Sl R {EAE oV 3
1V, BOREPEENURES, 1V 3] 2V B TERRERS, ST 2V LEEESERS. N T HEBEEE
WL ML T RE SRR, FINT —A 0.2V IR

SHAB) 38 3o — AN AL 0G0 B T SH 40 D 3 P RS AT o

Figure 1 #5421 3 BE RS AL AIARALL B R 2 [A][K)96 RR o W LR LA MIEN VIR S TTAG, SBUE SR T 1V i
1, RSV BARBANAL . B 2V I, 308 PR A D)4 38 RS T o 21 2R 4 A i
RUATTTAE, SR RS T 1.8V, 3 M E il R A7 U A, A RS T 0.8 v, NI He £
Mo

Speed Selection 4
HIGH SPEED y
LOW SPEED s :
|
OFF Y
ov 0.8V 1V 1.8V 2V Vanaiog

Figure 1 HEEREASHEMEERRR

2.1.2 il iR dinl kP TN g

76 2.1.1 7 B R T PR BRI SR, AT DU B A 5] AR e — R N B (s S . £E
B, AINO I FH SR AR s e e e B 42 10 . (i BE AINO LUJE, Btk ADC % 10 ms SRFE—IRP, 25 5in] L
T I AR ADC ResultO 33,

CL51 ADC B0 #5312 £i7, AINO i 1 HiL S Al ADC #5455 2 [al i o¢ 2 0] LLH DL R A RAE H,

212

ADC_Result0 = INT (Vn0 - V—‘fl +0.5) FiHiV,or A ADC [IZH R . WHIEFV, 4 5V, i AULETE

A (R R BB AT A% FIR AR, 45 BIC M T 3% Table 1.
Table 1 HEERALS B BRME
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Variable Name Voltage Threshold ADC Conversion Result
VLSStart 1V 819 (ADC Counts)
VLSStop 0.8V 655 (ADC Counts)
VHSStart 2V 1638 (ADC Counts)
VHSStop 1.8V 1474 (ADC Counts)
2.1.3 3 P 1 PRSI

Wit — MR ENURE B AL, W Figure 2 Fizn. FZAZ & SpeedMode SRR R 3 Fal BE AIH FERY A7
7l #5411 Speed_Mode_OFF (speedMode = 0), fKi#+Y Speed_Mode_LOW_SPEED (SpeedMode = 1),
iR Speed_Mode_HIGH_SPEED (speedMode = 2). HANLMENLIRZS Speed_Mode_OFF FF4fi, XS {i H
PRI E N 0, ML TENVIRES . 4 VSP IR R & T visstart, AR U 2 ACHERY
Speed_Mode_LOW_SPEED. 13 HEEMLT visstop, HENURASVIFEIFHIIRE Speed_Mode_OFF. 4 VSP
S| IR B = T vasstart, HANLIRE IS 5384 Speed_Mode_HIGH_SPEED, I LK T vHSStop,
HLH LR S )40 K38 RS Speed_Mode_LOW_SPEED. 4L LAELE R A s R HUIR ST, H AR
x%%ﬂzﬁﬁjﬂfﬁ%ﬁ)‘(ﬁ?m%ﬁﬁg1ﬁ HighSpeedValue E&%ﬁﬁifﬁﬁ@ LowSpeedValue J@.ﬁfo Eij]/%"
1E ML AHERAE AT DO WL ZF 748 Command B 1 BUEIE RS o T IIA 51 0] DL B S AL % 17
#%, LA command A AR BIACACAS B 248 F T AN 75 2 3

Speed_Mode_OFF

entry /
do / Target Speed = 0;

ADC_Result

<VLSStop ADC_Result0 > VLSStart

Figure 2 HEEERE

2.1.4 T R B O B A AS S2 B

Code Listing 1 51|} 1 £ Task 1 HLSCH 2 R FELEFEAGIRACRS . TR BEIEFIT A LI BE AL, Hod
WK Taskl BT A 3150 E N 50 ms. Code Listing 2 12 2 A2 B IEIAS H A5 SCAF ) — #8235 £ 009 4T &
7~ 1 Taskl HIACRSATEON 17 47 PFTUAE BT RS AT B/ BB E w1 17, RPRRRIRAAT 47T A
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PAT BB . FESEHI, Taskl i) SCRIPT TASK1 EXECUTION PERIOD XN 5,
SCRIPT TASK1 EXECUTION STEP KA 20, MIMA] LA & HFRZER,

B AT PLTE Tasko FHSEEL, IXH i Task0 AT /& SCRIPT TASKO EXECUTION PERIOD % W E
4 50 749 50ms.

CodeListingl  BEEEFEEOKIBIAARD

Ool /************************************************************/
002 /*Script user version value, should be 255.255%*/
003 #SET SCRIPT USER VERSION (1.00)
004 #SET SCRIPT TASK1 EXECUTION PERIOD (5)
005 /*Defines number of lines to be executed every 10ms in Taskl*/
006 #SET SCRIPT TASK1 EXECUTION STEP (20)
007 /************************************************************/
008 /*Taskl init function*/
009 Script Taskl init ()
010 {
011 int SpeedMode;
012 int VLSStart;
013 int VLSStop;
014 int VHSStart;
015 int VHSStop;
016 int LowSpeedValue;
017 int HighSpeedValue;
018 VLSstart = 819; // 1V => 819 counts
019 VLSStop = 655; // 0.8V => 655 counts
020 VHSStart = 1638; // 2V => 1638 counts
021 VHSStop = 1474; // 1.8V => 1474 counts
022 LowSpeedValue = 5000;
023 HighSpeedValue = 10000;
024 }
025 /*Taskl script function*/
026 Script Taskl ()
027 {
028 if (SpeedMode == 0) // Speed selection is in OFF state.
029 {
030 TargetSpeed = 0;
031 Command = 0; // Stop the motor.
032 if (ADC ResultO > VLSStart)
033 {
034 SpeedMode = 1; // Shift to LOW SPEED state.
035 }
036 }
037 if (SpeedMode == 1) // Speed selection is in LOW_SPEED
state.
038 {
039 if (ADC_ResultO > VHSStart)
040 {
041 SpeedMode = 2; // Shift to HIGH SPEED state.
042 }
043 else
044 {
045 if (ADC Result0O < VLSStop)
046 {
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CodelListingl  HEFEFEEOKBAR

047 SpeedMode = 0; // Shift to OFF state.

048 }

049 else //Stay in LOW_SPEED state.

050 {

051 TargetSpeed = LowSpeedValue; // Update TargetSpeed.

052 Command = 1; // Start motor.

053 }

054 }

055 }

056 if (SpeedMode == 2) // Speed selection is in HIGH SPEED
state.

057 {

058 if (ADC Result0 < VHSStop)

059 {

060 SpeedMode = 1; // Shift to LOW_SPEED state.

061l }

062 else // Stay in HIGH SPEED state.

063 {

064 TargetSpeed = HighSpeedValue; // Update TargetSpeed.

065 Command = 1;

066 }

067 }

068 }

CodeListing2 LIRS T AIAAURD S %4 B B AR STA R BIER ST WA

001 o m e

002 % Script Object File

003 B e e e

004 % SCRIPT USER VERSION : 001.000

005 % DATE & TIME : 22.08.2018 22:23:36

006 % SIZE : 231 Bytes

007 % Total Number of Lines : 69

008 % Task0 - Number of Instructions : 0

009 % Taskl - Number of Instructions 17

010 B
2.2 BRLR B R AR E IR 2

2.2.1 TR HE R S0

W, TREAR AR, BE R KA, BRSOV ER L. SRR ERE
LA NS L FE R WAL, T REZR U SRR B A it e BE 2R L S P o O R (B . M LIS AT, BER R 5
TR AT S SU AN 5T L IR (1) FEL 25 7S JBCHR (PRATSL » Figure 3 & —ANSEFRIZ AT H 1 BELR FE R R TR AS
WES A IBIEE, WA 508 IMCL01T ZXBh kM [P B AL, %53 19400 RPM, f#ii AFEJE 125 VAC/50Hz. 1]
CLE 2, BRZEHESU IGIEE N 9.84 V.
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e — R — |t
CH3: DC Bus Voltage (AC coupling); Vpp_cus: 9.84 V
Figure 3 R B R I T

2.2.2 BRLR B R SR

13 ADC ZHHIE AN 5V(Vyep = 5V), WHICREEVEEE OV 2] 5V, 40 Figure 4 iz, BRZGH R IET
i R1 Al R2 L)) I #8858 ADC 51, R, =2MQ, R, = 133 KQ, BFELH L RAE

R2 13.3KQ N N > =x
GpcBus sensing = 7o = snrisarng = 0-00661, VDC 5| BAIREA I H ) BHA IR i w28 757 Vs

Figure 4 BRER F Fo A e i

BEG B EERE— AN AL PWM A2 AL, HLLHEANLS L vdcraw o, HAN ADC HTHEUEY . —
ALY PWM RN 50 us, vdcRaw Zid—ANWESECF ISR, &5 BAAEIE A /748 VdcFilt Hh@,

ZACPRES ) ADC [ 73 #2012 fir. MBEZR FLH 31 ADC SRAE I 5 A NPT LR IR AV epus ape =
INT (VpcBus * GpcBus_sensing * % +0.5), Forf INT 2R A3 B

TR AS 51 25 0] DL E e B WL k27 A7 8%, I3 A7 8% vdcRaw Fl vderilt A LB BEBUMAS 75 2
FERIAAAY F HE4T BB . Figure 5 f78 T #F MCEDesigner & 1191, F Figure 3 #[FI %14 F, vdcraw Al
vdcrilt T B, 9.84V HL gl it 2 g4 ADC THEUE RN 53 4>, JEid Figure 5 7T LAE H
vdcRaw G5 RA AN HE—FW. TLURIEL, SRS NFRIEIER A, vderilt MEIK A vdcraw
kT, (HRMKIRAT 30 4~ ADC A

NTERGAE TR RAS I RS BELR f R (P38, 75 BEAEBAARED i 34 I — M@ 8 U 28 K
vdcFilt MISLEHE—0 30 & Al — /> ADC THEUA.
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@) Trace Results

odcRaw & dcFil

Hin Max Scale Offset

e X )0 1)8632
J /

ChiOn =) 343647 £) 945974 Chly %880 3960 £)1.000 230
il J J / J s
[SEILE A -1 By -y -y oy

th20n ) 9 chay )80 SE:! Z)1.000 B

sooh| oot \cll

Ch off
Cha 0ff

ChlOn £)408553 2932468 Chy £} 880
i J 4
L 42018 7902857 2y

Ch2ln ) ) Ch2y £)880

=

Chl: vdcRraw; Ch2: vdcFilt; Fewu: 20kHz; Sample at PWM frequency divided by 2; Trigger Level: 920; Vin:
125VAC / 50Hz; Vpp_chi: 53 ADC counts; Vpp_cha: 30 ADC counts

Elﬂﬂ
2ol

Figure 5

2.2.3

2 SR A FE R o SR A IR, RSN IERE T —A 1 YR R, (IR) K idE
EN MR, yM) =a-yn—1)+ (1 —a) - x(n). /\':F'CZIE~/\ 0-1 Z [ &%,
ﬁ?%ﬁﬁﬂﬁ’ﬁﬁu)\ﬁﬂiﬁuﬂjﬁ y(n—1) 2 E—
A ARNANHLpp(2) = ———

(s) A% b

VvdcRaw & VdcFilt R E

LPF i it 55530

éﬁjoLPF(S) =

1-a- e—STS

AN RIS 2 1) B H A

R G = R R
x(m)Fyn)2H4
XA PP A S EIE (2) AR R
1?54 ﬂ%*iﬂﬁﬁjﬂs, Hz = eSTsARN L3, FRATTAT CATS B I8k 85 1% 4L

VdcFilt SO BN £ BN LG ST B IR, — M2 100Hz B0 120Hz. & T 234 ks
(Nyquist) RFEIEEE, SREEANZR Z /0K P 5 SEBRis 1 e KA A 0] LI S R SEBRife . Taskl

A BLSCRFRAK 10 ms 30047

JE3, X TR B AN, SERAT 2R SARPAT Y 1 ms 1) Tasko SRS

ﬁtfﬁ&uﬁﬁ%s KAESRER 7T AW S Il e AR ik s, R ET, = 1 ms, RIEIEHRE AT LA
TR i AN 500HZ.

ATH 100Hz L0 1, 0 30 f53F 520 - logy, (3—10) = —295dB, J9T 5B 100 Hz 3£0%—29.5 dB,
M H, pp (OB A, HHESHa N 098, BT HIASIE NS 32 3R AR &, 0.98 WAIERIR

ﬁﬁéﬁﬁ/iﬁ HA15E L =

Code Listing 3

ﬁﬁﬁi&%ﬁ%ﬁﬁ%

ENUM. 3@ & I 4 (1) 5B AT LU R T Code Listing 3 B PR AS SRR .

011
012

Y1l (n)=Y1(n-1)+ (aDEN-aNUM) *

Y (n)=Y1 (n) /aDEN;

(X(n)-Y(n-1));

HEFHE appy BT BN 2 1 n IR05, IXFERREIZ AT LLIs

ZBNSr Fayyy = 63, FIEMEa = 0.984, %% 0.5%. [% 64 v LA /SO K. Code Listing 4

FIH T SELRIE
Code Listing 4

S SE (LPF) [HIAACHS ,
B B R A% B B A ARED

001
002
003
004
005

/‘k***************‘k***************************‘k***‘k*‘k*‘k*‘k*‘k*‘k*‘k*/

/*Script execution time for Task0 in ms, maximum value 65535%*/

#SET SCRIPT TASKO EXECUTION PERIOD (1)

/*Defines number of lines to be executed every lms in Task0*/

#SET SCRIPT TASKO EXECUTION STEP (2)
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006 /**************************************************************/
007 /* Global variable definition */
008 int VDCBusLPF;
009 /**************************************************************/
010 /*Task0 init function*/
011 Script TaskO init ()
012 {
013 /*Initialize global variable*/
014 VDCBusLPF = 0;
015 /* local variable definition */
0l6 int VDCBusMultiplyDEN;
017 /*Initialize local variable*/
018 VDCBusMultiplyDEN = 0;
019 }
020
021 /*Task0 script function*/
022 Script TaskO ()
023 {
024 // Vdcbus filtering
025 VDCBusMultiplyDEN = VDCBusMultiplyDEN + (VdcFilt -
VDCBusLPF) ;
026 VDCBusLPF = VDCBusMultiplyDEN >> 6;
}

WA TR, R 025 A1 026 PIATAISBEATAIRIE JE B AR TH B, BT RAZE TiAT
SCRIPT TASKO EXECUTION STEP BN 2, IXFf Task0 MAETE 1 ms WHATE. FIR, vderilt 1kHz 2K
FEARAR 2 AT LRIE R o B Task M4 BACASAT BOa] LAZEAH S ) H AR SCAE A 2 5]
VY o NS TIY Ts 1ims N - 1 1
Bef e, JE AR RN ) o = T In@ = Intossn = 03MS> WULIRSf, = — = o =
2.51 Hz, {E 100Hz S 55 4-31.9 dB. JHid Matlab B, FRATTAT USSRy ORI BR AR B2 1 2, 1 I
Figure 6 #l1 Figure 7 Error! Reference source not found. .

Bode Diagram
T ——— T

~ System: LPF
Frequency (Hz): 100
Magnitude (dB): -31.9

Magnitude (dB)

Phase (deg)
/
/
//
/
/
/

Figure 6 — i 70 IR e P [N J58 I s FRT S i S T 2%
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Step Response

1

09F i
S
08 d
,/
0.7
06 ]
3 / system: LPF
205} /  Time (seconds): 0.063
g— , Amplitude: 0.63
<oar /
/
03/
L/
02 /
/
0.1/
K
ol . . | I J
0 0.05 0.1 0.15 02 025 03 035

Time (seconds)

Figure 7 — i T PR o T LR 5% s Y o R e [ 2

2.2.4 SE 45 R

Figure 8 Sit7n T ISR A} I vacFilt A%t vDeBusLPF L (VDCBusLPF (WK 16 1) #JE. W]
LU 2t A R s A T 1A ADC THEfE . AT vacrilc 30 /> ADC iH4UfH, FEIHLIHN-30dB.

Figure 9 W7 T ICIEIEE 2% M BRma B2 M 28, Via AL 70 VAC BrER 28 125VAC. HJ46 1 ADC THEUEZT A
500, PhERfaSLLEZ) 919, MYERIREEZ) A 419, BBk ETF 265 1419 (1 —e™ 1) = 419 0.6321 =
265)ADC THEUA T Z IR A1 200 63.374 KA fi . BT FAL PWM JE HIAL 50 ps, I I RAE LU s e A
PWM S5 L 20, 25T 1 ms. IS HIE 8 BN T measurea = 63-374 KFE - 1 ms = 63.374 msFIELE T
S 25 R —EU

WcFilt & YDCBusLPF

Cy ] s Cortro Min May Scale Offset Grid
® i3 X0 7)B632
CU4IR15E £)anz15s 25 Bk L)oo i
il 9 ) ey 3 ) ) ) conl
Ch2dff =) 312146 b SEikE Ch2y 7918 )98 o) 1o Sl Chz Off
Seplty scobl A

Chl:vdcFilt; Ch2: VvDCBusLPF L; Fpwu: 20kHz; Sample at PWM frequency divided by 2; Trigger Level: 920;
Vin: 125VAC / 50Hz; Vpp_chi: 30 ADC counts; Vpp_cra: 1 ADC count
Figure 8 VdcFilt & VDCBusLPF L #7%
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('!‘ Trace Results ? *x

1000—

Cusar Conrol A Max Scale Offset Grid
% v X fjo + ) 563
A A
ChiOn ©)126625  £)500000 Y 10 £3/1000 £)1.000 2o ot ff
d o o ¥ ) ) o -

£ 1190.000 21 764,700 2 Fa 2y 2y
Ch20n B B Ch2 =} o = 1000 ) 1.000 = [t} Ch2 0n

oot | fcpld  Posall

Chl:vdcFilt; Ch2: VvDCBusLPF L; Fpum: 20kHz; Sample at PWM frequency divided by 20; Trigger Level: 600;
Vin: step up from 70VAC to 125VAC; AX: 63.374 sample counts; AY: 264.700 ADC counts

Figure 9 S8 U5z 2% R e L P 28
2.3 HirEE R ENR R ERY
2.3.1 Xt H bR B R

WAL SR T I I 1) LI B 20 FL R s 25 388 FE AL F AR 2 . FRATTEL— Ny 20 kRPM 1 6 47K
A0 LN F 9], 2 Rad FEAe e 4 2.1 5 PP fiad, s B AT RRER FEL T 2 8] (9 9% 2 Y — A Ik iR ok

TE S, AR AN AN R R B 2R 053 50 X6 I v T AT
TargetSpeedys = Ap * Vpcpus® + Bn " Vpepus + Chs

TargetSpeed;s = A; - VDCBuSZ + B; - Vpcgus + Ci -

HARIE R HALE RPM,  BEEE HL KV oy AR, —IRBR B K R K Table 2 5t .

Table 2 H b B R B R
HIGH SPEED LOW SPEED
Ay -0.159 A, -0.572
B 132.585 B, 228.480
Ch 1494.450 G -6153.675

HT DAL BR BT B5A Y (1 H A T 5 7 BV AT L A fe KA e PR AL 2 18], Table 3 Bl HY T rndi MM IEAY

5 R A1) e
Table 3 TR AR e Y
HIGH SPEED LOW SPEED
Max. Target Speed Limit 16200 RPM 19400 RPM
Min. Target Speed Limit 11625 RPM 13537 RPM
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TN, T BRSO/ I RE, ORBTIE RS PR S AN BE L T AL RE T, v TR IE
FERJEBMEME R B RIE, T —A 5V KA. Table 4 51 1 CRH AR I BIH -

Table 4 BRR EFKE B

DC Bus Brown-In Voltage & & V- 90V
DC Bus Brown-Out Voltage X & H1,°F 85V

Figure 10 Al Figure 11 45t} 7 BRELHL AN HARE L Z AR Fr o BESRER RS BEEG LR OV TG B THY
AR, BRI AR o0V I, RNUTITAE. LB xR m BN S RS, KT 85V I iALH
BATH R I IR .

Target Speed Shaping (LOW SPEED)

20000
18000

16000
14000 /
12000

I‘
10000 :
8000 !
6000 :
4000 |
2000 !
0 \ 4

-2000

Desired Target Speed
(Vdcbus rising)

= = = Desired Target Speed
(Vdcbus falling)

Revolution (RPM)

0 20 40 60 80 100 120 140 160 180 200
DC Bus Voltage (V)

Figure 10 Target Speed Shaping (LOW SPEED) H Az ERE (fRERY)

Target Speed Shaping (HIGH SPEED)

20000

18000
16000
14000

A
12000 ]
10000 :
8000 i
6000 :
4000 1
2000 !
0 \ 4

-2000

Desired Target Speed
(Vdcbus rising)

= = = Desired Target Speed
(Vdcbus falling)

Revolution (RPM)

0 20 40 60 80 100 120 140 160 180 200
DC Bus Voltage (V)

Figure 11 Target Speed Shaping (HIGH SPEED) HFFE BB E (FiEiy)
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2.3.2 BRER B RS

BRZE B R ARAP PPIR S AL Figure 12 A . BATH —AMIRZESAE & DCBusState SKRAE 2 MRS, BRZEH
55 IR A DC_Bus_State_Abnormal (DcBusState = 0)FIEEZHLJE IE 5 kA DC_Bus_State_Normal
(DcBusState = 1). ARESHLUEHIA IR RS 5 208 R FeE, KB IRATE 2.2 TRtk rgiEgE
WA 25 R voeBusLer YRR B R AR P A ANAG 5 o TRATINERER B 7 5IRES
DC_Bus_State_Abnormal {E NEIGIRAS, W1 VDCBusLPF KT vbcBusBrownIn, BFEEHLIRAHLKPIRAS
1) & 1EHIRA DC_Bus_State_Normal. >4 VDCBusLPF /N T vDCBusBrownout, BFEHARSHLHIREY)
e % T HIRAS DC_Bus_State_Abnormal.

DC_Bus_State_Abnormal DC_Bus_State_Normal

entry /
do / DCBusState = 0;
exit/

entry /

uuuuuuuuuuuuuuuuuuuuuuuuuu /
do / DCBusState = 1;

exit/

Figure 12 BRZR s RS HL

THRAEH] 2.22 TP A, HEKEZS % Table4, THHE4S5RIL/RTE Table5 1.

Table5
DC Bus Brown-In Voltage 0V VDCBusBrownIn 487 (ADC counts)
DC Bus Brown-Out Voltage 85V VDCBusBrownOut 460 (ADC counts)

2.3.3 H b g 2 e v H R Ebr

2.3.1 T E LT AEARFERE RN T H RS ETargetSpeed MIEEE F KV cpys 56 5o FRIEEE I AT
J& RPM, BRZEHL IR (AR REE . TE LI RIEAE T, BAREEH— 16 ALI0A £ 5 R HCRROR,
16383 Xf B ML i R i . g5l 16383 %f . 20 kRPM . BEZE Hi K ADC SR RE A R F R, A
XS5% 222 . 2.3.1 FE LA RFAREEZAMAMRE R NA, KN TEIIERmATTES R, &
MREFERERE W NHAXAR.

16383

Speedmax

v 1 4 1
ref . )2 +B- (VDCBusADc' ref )+ C|-

2121 GDCBussensing

Targetspeedscript =|A- (VDCBusADC ‘212 CDCBus..
sensing

HtV,op = 5V, Gpcpus sensing = 0.00661 (1 2.2.2 i RIAR) , Speed,q, = 20000, A, B, Ci&2.3.1
T B IR R ECR  R B

PN 16383 Vre 1 < N
éﬁaﬂ]mszpd_factor = Speed = 0.819, Vpcpus_ractor = 212_f1 : Goen = 0.185 AR AF3 2
L USsensing
FaR

Targetspeedscript =(4- Tspdjactor ' VDCBus,factorz) ’ VDCBusADEZ +(B- Tspd,factor ’ VDCBus,factor) ’ VDCBusADC +(C- Tspd,factor)
e o . ) 2 _p. . =
ﬁu%ﬁdl]%x‘qscriz}t =A Tspd_factor VDCBus_factor ’ Bscript =B Tspd_factor VDCBus_factor ) Cscript -
N N
C- Tspd_factor ’ VDCBus_factor’ W £ SR BARIAE

2

Targetspeedscript = Ascript ! VDCBusADC + Bscript ' VDCBusADC + Cscript

FEARTFTE ST 2 3N 240 Table 6 511 .
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Table 6 B brE BB R R R T FERIE R RS
HIGH SPEED LOW SPEED
Ap_script -0.004 A script -0.016
B script 20.074 By script 34.593
Ch_script 1224.179 Cl script -5040.783

FEIAS 51 8 RS 32 AT S A, FERAIAAURS LI S i Bl 2 0 OB RS . 286k F, 4
RIBAME —ADAIEM 70 B pEN, IBA BIAACRS i) H bR 75383 Code Listing 5 7 [ P AU R SEEL .

CodeListing5  BirEEITHEKIARD

001 Speed Value
C_NUM;
002 TargetSpeed = Speed Value / DEN;

A NUM * VDCBus * VDCBus + B NUM * VDCBus +

SHE MU 0 B2 R PR, FRATTIEBE A SL 2 BEh 65536 (Q15.16) , IXAEATA MBRILIZH T LA 16
PRI EXFITCR, REW THE LT RS W Table 7.

Table 7 H A A BEER L R R R TR EAR S (Q15.16) R¥L
Denominator 65536
HIGH SPEED LOW SPEED
Ay num -291 Ay num -1049
By num 1315558 B num 2267069
CrnuM 80227767 Ci num -330352746
2.3.4 H P s B8 8 A BE G R ARG B B A AR SE 3

Code Listing 6 4 1 1 H AR & B e A REZR i IR R IS ORI I IIACIRACEYS, J24TE Taskl et H bnidk
FEATRESMNE TR, EUCKIEERE M BE S 50 ms. gAY H bR SO R Taskl ARG E N 42, %
PAT D ETR ERE KT 42 ROGEAND AT LAFE— MG I N AT 58 . B, 3RAT80E

SCRIPT TASK1 EXECUTION PERTIOD N5, SCRIPT TASK1 EXECUTION STEP A 50 RARIEIH & BT ER .,
e ] DATE Tasko 15, IXF) SCRIPT TASKO EXECUTION PERIOD 5 %W A 50 KSLH 50 ms
HIPRAT 3

CodeListing6  H #id B & M B R B AR A4S

Ool /************************************************************/

002 /*Script user version value, should be 255.255%*/

003 #SET SCRIPT USER VERSION (1.00)

004 /*Script execution time for TaskO in ms, maximum value 65535*/

005 #SET SCRIPT TASKO EXECUTION PERIOD (1)

006 /*Defines number of lines to be executed every lms in Task0*/

007 #SET SCRIPT TASKO EXECUTION STEP (2)

008 /*Script execution time for Taskl in 10ms, maximum value
65535*/

009 #SET SCRIPT TASK1 EXECUTION PERIOD (5)

010 /*Defines number of lines to be executed every 10ms in Taskl*/

011 #SET SCRIPT TASK1 EXECUTION STEP (50)

012 /************************************************************/

150f36 V1.0
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013 /* Global variable definition */
014 int VDCBusLPF;
015 int DCBusState;
0le int SpeedMode;
017 int SpeedValue;
018 /************************************************************/
019 /*Task0 init function*/
020 Script TaskO init ()
021 {
022 /*Initialize global variable*/
023 VDCBusLPF = 0;
024 /* local variable definition */
025 int VDCBusMultiplyDEN;
026 /*Initialize local variable*/
027 VDCBusMultiplyDEN = O;
028 }
029
030 /*Task0 script function*/
031 Script TaskO ()
032 {
033 // Vdcbus filtering
034 VDCBusMultiplyDEN = VDCBusMultiplyDEN + (VdcFilt -
VDCBusLPF) ;
035 VDCBusLPF = VDCBusMultiplyDEN >> 6;
036 }
037
038 /*Taskl init function*/
039 Script Taskl init ()
040 {
041 /* local variable definition */
042 int VDCBusBrownIn; // Vdcbus brown in = 90V => 487 counts
043 int VDCBusBrownOut; // Vdcbus brown out = 85V => 460 counts
044
045 int VLSStart;
046 int VLSStop;
047 int VHSStart;
048 int VHSStop;
049
050 int AlNum;
051 int B1Num;
052 int ClNum;
053 int AhNum;
054 int BhNum;
055 int ChNum;
056 int DenShiftBit;
057
058 int TspdLSMin;
059 int TspdLSMax;
060 int TspdHSMin;
06l int TspdHSMax;
062
063 /*Initialize global variable*/
064 DCBusState = 0;
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065 SpeedMode = 0;

066 SpeedValue = 0;

067

068 /*Initialize local variable*/

069 VDCBusBrownIn = 487; // Vdcbus brown in = 90V => 487 counts

070 VDCBusBrownOut = 460; // Vdcbus brown out = 85V => 460
counts

071

072 VLSStart = 819; // Vsp_ low spd start = 1V => 819 counts

073 VLSStop = 655; // Vsp_ low spd stop = 0.8V => 655 counts

074 VHSStart = 1638; // Vsp high spd start = 2V => 1638 counts

075 VHSStop = 1474; // Vsp high spd stop = 1.8V => 1474 counts

076

077 AlINum = -1049;

078 BINum = 2267069;

079 ClNum = -330352770;

080 AhNum = -291;

081 BhNum = 1315558;

082 ChNum = 80227700;

083 DenShiftBit = 16; // Denominator = 2716 = 65536

084

085 TspdLSMin = 9523; // In LOW SPEED mode, Target Speed min =
11625 RPM => 9523 counts.

086 TspdLSMax = 13270; // In LOW SPEED mode, Target Speed max =
16200 RPM => 13270 counts.

087 TspdHSMin = 11089; // In HIGH SPEED mode, Target Speed min
= 13537 RPM => 11089 counts.

088 TspdHSMax = 15892; // In HIGH SPEED mode, Target Speed max
= 19400 RPM => 15892 counts.

089 }

090

091 /*Taskl script function*/

092 Script Taskl ()

093 {

094 // DC bus state machine

095 if (DCBusState == 0) // DCBus is abnormal.

096 {

097 if (VDCBusLPF > VDCBusBrownIn)

098 {

099 DCBusState = 1; // Shift to DCBus normal state.

100 }

101 }

102

103 if (DCBusState == 1) // DCBus is normal.

104 {

105 if (VDCBusLPF < VDCBusBrownOut)

106 {

107 DCBusState = 0; // Shift to DCBus abnormal state.

108 }

109 }

110

111 // Speed selection state machine

112 if (SpeedMode == 0) // Speed selection is in OFF state.
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113 {

114 TargetSpeed = 0;

115 Command = 0; // Stop the motor.

116

117 if (ADC ResultO > VLSStart)

118 {

119 SpeedMode = 1; // Shift to LOW_SPEED state.

120 }

121 }

122

123 if (SpeedMode == 1) // Speed selection is in LOW SPEED
state.

124 {

125 if (ADC ResultO > VHSStart)

126 {

127 SpeedMode = 2; // Shift to HIGH SPEED state.

128 }

129 else

130 {

131 if (ADC ResultO < VLSStop)

132 {

133 SpeedMode = 0; // Shift to OFF state.

134 }

135 else //Stay in LOW_SPEED state.

136 {

137 if (DCBusState == 1) // DC bus voltage is normal.

138 {

139 // Calculate target speed. Target speed follows 2nd
order polynomial curve for LS.

140 SpeedValue = AlNum * VDCBusLPF * VDCBusLPF + BI1Num *
VDCBusLPF + ClNum;

141 SpeedValue = SpeedValue >> DenShiftBit;

142 if (SpeedvValue > TspdLSMax) // Upper limit check

143 {

144 SpeedValue = TspdLSMax;

145 }

146 if (SpeedvValue < TspdLSMin) // Lower limit check

147 {

148 SpeedValue = TspdLSMin;

149 }

150 TargetSpeed = SpeedValue; // Update TargetSpeed.

151 Command = 1; // Start motor.

152 }

153 else // DC bus voltage is abnormal.

154 {

155 TargetSpeed = 0; // Reset TargetSpeed.

156 Command = 0; // Stop motor.

157 }

158 }

159 }

160 }

161
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VDCBusLPF + ChNum;

162 if (SpeedMode == 2) // Speed selection is in HIGH SPEED
state.

163 {

164 if (ADC Result0 < VHSStop)

165 {

166 SpeedMode = 1; // Shift to LOW_SPEED state.

167 }

168 else // Stay in HIGH SPEED state.

169 {

170 if (DCBusState == 1) // DC bus voltage is normal.

171 {

172 // Target speed follows 2nd order polynomial curve for
HS.

173 SpeedValue = AhNum * VDCBusLPF * VDCBusLPF + BhNum *

174 SpeedValue = SpeedValue >> DenShiftBit;
175 if (SpeedvValue > TspdHSMax) // Upper limit check
176 {
177 SpeedValue = TspdHSMax;
178 }
179 if (SpeedValue < TspdHSMin) // Lower limit check
180 {
181 SpeedValue = TspdHSMin;
182 }
183 TargetSpeed = SpeedValue; // Update TargetSpeed.
184 Command = 1; // Start motor.
185 }
186 else // DC bus voltage is abnormal.
187 {
188 TargetSpeed = 0; // Reset TargetSpeed.
189 Command = 0; // Stop motor.
190 }
191 }
192 }
193 }
2.3.5 H PriE B8 e KITIASG R

FRA T3 3 0 2 A LA R T B L A 65 VAC 2] 130 VAC B4 {3 (1 SE B LIS AT SR B o IR AL
S BRI A R AT SAE Z (B0 EESC R 51 T Table 8, JF4: 1L Figure 13 1. IATHTLLEZI, SERrHEMLEE
SEAAEIR AT RETH S B AR EERIEAT, WREANHI 1%, SLPRISAT A58 Vi Rl A2 5 R0 IO Tde A

T B KR B /INIR
Table 8 H b A BRER R IR R (IR RD
Vin (Vrms) | Vbcos (Vdc) Measured Motor Speed (RPM) f;;cMu;ated Target Speed Target Speed Error (%)

64 85.8 11680 11625 0.5%
67 89.6 11740 11625 1.0%
78 105.6 11680 11590 0.8%
80 108.4 11900 11890 0.1%
90 122.0 13216 13204 0.1%
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Vin (Vrms) | Vpcous (Vdc) Measured Motor Speed (RPM) :Z:;cMul)ated Target Speed Target Speed Error (%)
64 85.8 11680 11625 0.5%
67 89.6 11740 11625 1.0%
100 1359 14380 14329 0.4%
110 149.9 15300 15238 0.4%
120 164.0 15980 15926 0.3%
125 171.1 16260 16188 0.4%
126 172.6 16264 16200 0.4%
130 178.3 16264 16200 0.4%
Target Speed (LOW SPEED) vs. VDCbus
20000
18000
> 16000
& 14000
; 12000 :
y 10000 :
& 8000 |
+~ 6000 |
s 4000 :
© 2008 v
-2000
0 20 40 60 80 100 120 140 160 180 200
DC Bus Voltage (V)
Desired Target Speed (Vdcbus rising) = = = Desired Target Speed (Vdcbus falling)
¢ Measured Motor Speed

Figure 13 B AR ARG R B SE R R s (A

Table 9 Al Figure 14 &5 T Bl R HOMIASHE, SACHRI, SRS EICT 19, SCBRE 7 M i
FEL 3 A2 150 8 52 4 25 R S5 R f /NS

Table 9 B AR AR R I TINRSE R (i)

Vin (Vrms) | Vocous (Vdc) Measured Motor Speed (rpm) (Cri)l::nu)lated Target Speed Target Speed Error (%)
65 86.3 13100 13537 -3.2%
66 87.9 13260 13537 -2.0%
77 103.7 13600 13537 0.5%
78 105.0 13628 13667 -0.3%
90 121.4 15280 15254 0.2%
100 135.2 16560 16519 0.2%
110 149.0 17762 17728 0.2%
120 162.8 18944 18875 0.4%
124 168.5 19454 19331 0.6%
125 170.0 19458 19400 0.3%
130 177.2 19466 19400 0.3%
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Target Speed (HIGH SPEED) vs. VDCbus
20000

__ 18000

S 16000

2 14000

; 12000

© 10000 !

& 8000 |

+— 6000 |

@ 4000 i

© 2008 ¥

-2000
0 20 40 60 80 100 120 140 160 180 200
DC Bus Voltage (V)
Desired Target Speed (Vdcbus rising) = = = Desired Target Speed (Vdcbus falling)
¢ Measured Motor Speed

Figure 14 [ b B ARG FE R A SEJISC Rk (i)
2.4 7 FE AL HE 7 BR 1
2.4.1 X 37 B AL EL VAL FR 1 R ZE SR

FEL LA 1) A A% BRI FE ML LA e R (B 2 B I ZE 10097 7 HL i, B 3 Ao B RUKL S ) 75 B 26 10 J& e 4%
SCPE RSO A IR PR A, MO R . R R A, E L R B A TR R B R R Y
SE, 100%405C LI, CASCEUE PR M N . 2 AL IR, AR R ME R RO SRR BRI BE . 401y
2% Table 10.

Table 10 FELATL R O PR 1] B SR
Rated Speed Ramp-up | Speed Selection | Speed Selection | Speed Selection
Current / Ramp-down = OFF =HIGH SPEED =LOW SPEED
Period
Motor Current Limit 3A 3A 3A 0.6A 0.38A

2.4.2 BhA HE L LI PR 1 SR W TR SE B

Figure 15 /R T IS R IR | FIEFIMAE R . WIER1LIT, A2af i H IR {E MotorLim 77t T4 &
CurrentLimitOriginal . TERFEBERIN T, A TRESH B, S0 i PR HE f ok B L PRIRZS HLE
i ZF 745 CurrentLimitTarget SR E . B AL FE IR R HI{A CurrentLimitValue 25T HAxi# & TargetSpeed
R B 4R 425 2 {E SpdRef 2 [8] 22 FI4EXHE R IT 5. 5748 CurrentLimitValue (P25 4k 52 1 A8 &
CurrentLimitincrement SRR 2, ZEIAACAEH, CurrentLimitincrement %€ 4 100(counts /10 ms). H1T
445 B8 SpdRef AR R BN T HARH#E TargetSpeed, HISR BTN ZE M4 HME K T2 &
SpeedDiffThresh (100 counts), WIZ7~ H FTab T BB S ASA0B B, IX I AL FE IR PR B 0 3 hn 22 e 46
HL A PR IR B SR B AT T ZE A8 R 4 6 /N T35 B SpeedDiffThresh (100 counts), 33X i {5 7 i B E A Fa 2
BB, IEAS B BR B 320 [ K 2 CurrentLimitTarget, CurrentLimitTarget {8 /2 H1 24 Bl 1933 BE R4 A7 g i
. CurrentLimitValue 1+5 10 ms ¥ —¥X, MotorLim {H 2 [F25# CurrentLimitValue Ii{AH .

Application Note 21 0f36

V1.0
12/7/2018



PUBLIC .

How to Use iMOTION™ Script Language |n f| neon
WA {# F iMOTION™ Script I A1E =

FRVZA L F S48

SpeedDiff = TargetSpeed - SpdRef

SpeedDiff < 0? —Yes—| SpeedDiff = -1 * SpeedDiff
No

g

CurrentLimitValue = CurrentLimitValue +

. . "
SpeedDiff > SpeedDiffThresh? Yes—p| ey

v

CurrentLimitValue >
CurrentLimitOriginal?

CurrentlimitValue = CurrentLimitValue -
CurrentLimitincrement;

Yes

CurrentLimitValue = CurrentLimitOriginal;

CurrentlimitTarget >
Currentlimitincrement?

CurrentLimitValue <
CurrentLimitTarget?

CurrentLimitValue = CurrentLimitValue +
CurrentLimitincrement;

CurrentlimitValue = CurrentLimitValue +
CurrentLimitincrement;

CurrentLimitValue = CurrentLimitTarget;

Figure 15 A FE AL L PR AR Sk O TR A

Code Listing 7 RIS RI N zh 25 IR H I BIARARAD, 1847 T Taskl . H T FEALHL AL PR 1] 128 A0 2 PR
i’ 100 counts / 10 ms, % & Taskl FITEME AN 10 ms. Zwid i H b SCAF B R Taskl 48 240N
56, AT %L SCRIPT_TASK1_EXECUTION_STEP 5 Z2# B KT 56 LARIIE Taskl F LATE A N AT 56 B
I, SCRIPT_TASK1_EXECUTION_PERIOD ¥ &7 1, SCRIPT_TASK1_EXECUTION_STEP ¥ & N 60.

[ FE I 5 AT LAZE Tasko FH#4T, LK SCRIPT_TASKO_EXECUTION_PERIOD %% & v 10 SR SCIL[FIREMY
PATFE I 10 ms.

Code Listing7  Zha& Bl AL PR 1l Bk ) B A A AS

001 /************************************************************/
002 /*Script user version value, should be 255.255%*/
003 #SET SCRIPT USER VERSION (1.00)
004 /*Script execution time for Task0 in ms, maximum value 65535*/
005 #SET SCRIPT TASKO EXECUTION PERIOD (1)
006 /*Defines number of lines to be executed every 1lms in TaskO0*/
007 #SET SCRIPT TASKO EXECUTION STEP (2)
008 /*Script execution time for Taskl in 10ms, maximum value
65535*/

009 #SET SCRIPT TASK1 EXECUTION PERIOD (1)
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010 /*Defines number of lines to be executed every 10ms in Taskl*/

011 #SET SCRIPT TASKl EXECUTION STEP (60)

012 /************************************************************/

013 /* Global variable definition */

014 int VDCBusLPF;

015 int DCBusState;

0l6 int SpeedDiff;

017 int CurrentLimitOriginal;

018 int CurrentLimitValue;

019 int CurrentLimitTarget;

020 int SpeedMode;

021 /************************************************************/

022 /*Task0 init function*/

023 Script TaskO init ()

024 {

025 /*Initialize global variable*/

026 VDCBusLPF = 0;

027 /* local variable definition */

028 int VDCBusMultiplyDEN;

029 /*Initialize local variable*/

030 VDCBusMultiplyDEN = 0;

031 }

032

033 /*Task0 script function*/

034 Script TaskO ()

035 {

036 // Vdcbus filtering

037 VDCBusMultiplyDEN = VDCBusMultiplyDEN + (VdcFilt -
VDCBuUsLPF) ;

038 VDCBusLPF = VDCBusMultiplyDEN >> 6;

039 }

040

041 /*Taskl init function*/

042 Script Taskl init ()

043 {

044 /* local variable definition */

045 int VDCBusBrownIn; // Vdcbus brown in = 90V => 487 counts

046 int VDCBusBrownOut; // Vdcbus brown out = 85V => 460 counts

047 int SpeedDiffThresh;

048 int CurrentLimitIncrement;

049 int CurrentLimitL$S;

050 int CurrentLimitHS;

051

052 int VLSStart;

053 int VLSStop;

054 int VHSStart;

055 int VHSStop;

056 int LowSpeedValue;

057 int HighSpeedvValue;

058

059 /*Initialize global variable*/

060 DCBusState = 0;

061 SpeedDiff = 0;
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062 CurrentLimitOriginal = MotorLim; // Save the original motor
current limit set in MCEWizard.

063 CurrentLimitValue = CurrentLimitOriginal; // The initial
value needs to be synced with the original motor current limit set in
MCEWizard.

064 CurrentLimitTarget = CurrentLimitOriginal; // The initial
value needs to be synced with the original motor current limit set in
MCEWizard.

065 SpeedMode = 0;

066

067 /*Initialize local variable*/

068 VDCBusBrownIn = 487; // Vdcbus brown in = 90V => 487 counts

069 VDCBusBrownOut = 460; // Vdcbus brown out = 85V => 460
counts

070

071 SpeedDiffThresh = 100; // Set the speed difference
threshold to 100 counts.

072 CurrentLimitIncrement = 100; // Motor current limit ramp
rate = 100 counts / update interval (10 ms).

073 CurrentLimitLS = 519; // low speed motor current limit =
0.38A => 519 counts

074 CurrentLimitHS = 819; // high speed motor current limit =
0.6A => 819 counts

075

076 VLSStart = 819; // Vsp low spd start = 1V => 819 counts

077 VLSStop = 655; // Vsp low spd stop = 0.8V => 655 counts

078 VHSStart = 1638; // Vsp high spd start = 2V => 1638 counts

079 VHSStop = 1474; // Vsp high spd stop = 1.8V => 1474 counts

080

081 LowSpeedValue = 5000;

082 HighSpeedvValue = 10000;

083 }

084

085 /*Taskl script function*/

086 Script Taskl ()

087 {

088 // DC bus state machine

089 if (DCBusState == 0) // DCBus is abnormal.

090 {

091 if (VDCBusLPF > VDCBusBrownIn)

092 {

093 DCBusState = 1; // Shift to DCBus normal state.

094 }

095 }

096

097 if (DCBusState == 1) // DCBus is normal.

098 {

099 if (VDCBusLPF < VDCBusBrownOut)

100 {

101 DCBusState = 0; // Shift to DCBus abnormal state.

102 }

103 }
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104 // Calculate the difference between the target speed and the
speed reference in preparation for motor current limit calculation.
105 SpeedDiff = TargetSpeed - SpdRef; // Find out the difference

between the speed reference and the target speed.

106 if (SpeedDiff < 0) // The target speed is lower than the
speed reference.

107 {

108 SpeedDiff = -1 * SpeedDiff; // Takes the absolute value of
SpeedDiff.

109 }

110 // Calculate motor current limit based on speed reference
and target speed.

111 if (SpeedDiff > SpeedDiffThresh) // The speed reference is
more than SpeedDiffThresh counts different from the target speed. We
need to increase the motor current limit to its original value
temperarily.

112 {

113 CurrentLimitValue = CurrentLimitValue +
CurrentLimitIncrement; // Increase the motor current limit by
CurrentlLimitIncrement until it reaches CurrentLimOriginal.

114 if (CurrentLimitValue > CurrentLimitOriginal) // Upper
boundary check for CurrentLimitValue.

115 {

116 CurrentLimitValue = CurrentLimitOriginal;

117 }

118 }

119 else // The speed reference is no more than 100 counts

different from the target speed. We need to decrease the motor current
limit to CurrentLimitTarget.

120 {

121 if (CurrentLimitValue > (CurrentLimitTarget +
CurrentLimitIncrement)) // The motor current limit value at this
moment is greater than the specified motor current limit by more than
CurrentLimitIncrement.

122 {

123 CurrentLimitValue = CurrentLimitValue -
CurrentLimitIncrement; // Decrease the motor current limit target by
CurrentLimitIncrement.

124 }

125 else // The motor current limit target is no more than
the specified motor current limit by more than CurrentLimitIncrement.

126 {

127 if (CurrentLimitTarget > CurrentLimitIncrement) //

CurrentlLimitTarget is greater than CurrentLimitIncrement. Boundary
check needed for the following minus operation.

128 {

129 if (CurrentlLimitValue < (CurrentLimitTarget -
CurrentLimitIncrement)) // The motor current limit value at this
moment is less than the specified motor current limit by more than
CurrentLimitIncrement.

130 {
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131 CurrentLimitValue = CurrentLimitValue +
CurrentLimitIncrement; // Increase the motor current limit target by

132
133

134
135

147
148
149

154
155
156
157
158
159
160
161
162
163
164
165
166
167

CurrentlLimitIncrement.

}

else // The motor current limit target falls between

CurrentlLimitTarget - CurrentLimitIncrement and CurrentLimitTarget +
CurrentLimitIncrement.

{
CurrentLimitValue = CurrentLimitTarget; // Set the

motor current limit target to the specified motor current limit.

136 }

137 }

138 else // CurrentLimitTarget is no more than
CurrentLimitIncrement.

139 {

140 if (CurrentLimitValue < CurrentLimitTarget)

141 {

142 CurrentLimitValue = CurrentLimitTarget; // Set the
motor current limit target to the specified LOW SPEED motor current
limit.

143 }

144 else // CurrentLimitValue is greater than
CurrentlLimitTarget

145 {

146 if (CurrentLimitValue > (CurrentLimitTarget -
CurrentlLimitIncrement)) // The motor current limit value at this

moment is less than the specified LOW SPEED motor current limit by
more than CurrentLimitIncrement.

{

CurrentlLimitValue = CurrentLimitValue +

CurrentLimitIncrement; // Increase the motor current limit target by
CurrentLimitIncrement.

150 }

151 else //The motor current limit value is within the
range of CurrentlimitTarget and CurrentTarget - CurrentLimitIncrement.

152 {

153 CurrentLimitValue = CurrentLimitTarget; // Set the

motor current limit target to the specified motor current limit.

}
}

}

}
MotorLim = CurrentLimitValue; // Update MotorLim.

// Speed selection state machine
if (SpeedMode == 0) // Speed selection is in OFF state.
{

TargetSpeed = 0;

CurrentLimitTarget = CurrentLimitOriginal;

Command = 0; // Stop the motor.
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168 if (ADC ResultO > VLSStart)

169 {

170 SpeedMode = 1; // Shift to LOW_SPEED state.

171 }

172 }

173

174 if (SpeedMode == 1) // Speed selection is in LOW SPEED
state.

175 {

176 if (ADC ResultO > VHSStart)

177 {

178 SpeedMode = 2; // Shift to HIGH SPEED state.

179 }

180 else

181 {

182 if (ADC Result0O < VLSStop)

183 {

184 SpeedMode = 0; // Shift to OFF state.

185 }

186 else //Stay in LOW_SPEED state.

187 {

188 if (DCBusState == 1) // DC bus voltage is normal.

189 {

190 TargetSpeed = LowSpeedValue; // Update TargetSpeed.

191 CurrentLimitTarget = CurrentLimitLS;

192 Command = 1; // Start motor.

193 }

194 else // DC bus voltage is abnormal.

195 {

196 TargetSpeed = 0; // Reset TargetSpeed.

197 CurrentLimitTarget = CurrentLimitOriginal; // When

the target speed is zero, motor current limit is restored back to the
original limit.

198 Command = 0; // Stop motor.

199 }

200 }

201 }

202 }

203

204 if (SpeedMode == 2) // Speed selection is in HIGH SPEED
state.

205 {

206 if (ADC Result0 < VHSStop)

207 {

208 SpeedMode = 1; // Shift to LOW_SPEED state.

209 }

210 else // Stay in HIGH SPEED state.

211 {

212 if (DCBusState == 1) // DC bus voltage is normal.

213 {

214 // Target speed follows 2nd order polynomial curve for
HS.

215 TargetSpeed = HighSpeedValue; // Update TargetSpeed.
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216 CurrentLimitTarget = CurrentLimitHS;

217 Command = 1; // Start motor.

218 }

219 else // DC bus voltage is abnormal.

220 {

221 TargetSpeed = 0; // Reset TargetSpeed.

222 CurrentLimitTarget = CurrentLimitOriginal; // When

the target speed is zero, motor current limit is restored back to the
original limit.

223 Command = 0; // Stop motor.

224 }

225 }

226 }

227 }

2.4.3 shZS AL BT FR # RS R

Figure 16 ‘7 | ML HL AL PR il 75 T8 B 1 B M OCHLARZS OFF 2 EUIRZS HIGH SPEED AR AL anfrf sh &5 (1)
Y. 243 A M S B 53R A4S HIGH SPEED B {5, AL #1284 MotorLim fEEEAS &
CurrentLimitOriginal #', X4HHLHARHEEE S spdref 10 E# AU H AR targetspeed B, HEA
TSR, MotorLim PA 100 counts /10 ms [IRFRIZHT AL, 7E 330 ms J A e 18 my AR R (19 PR il 4B
CurrentLimitHS = 819, 4P EE HIGH SPEED V) #t M VIRASHES, HEFE 4SS % spdref ALR]
EE, XN{E MotorLim LA 100 counts / 10 ms (IR 2 IZ W T =, 1F 330 ms JGAaE1E
CurrentLimitOriginal FIT 5 FAE -

Figure 17 27 | HIML HL VL PR il 76 18 P 1 35 M OCHTLIRZS OFF 2MIKEUIRAS LOW SPEED ZZAL IS ] 245 1)
Y. 243 A M AL BMGEIRAS LOW SPEED i,  FEMLAZHI 85K MotorLim B &
CurrentLimitOriginal H', MMM HFREEIES spdref T KEM KW H AR EE Targetspeed B
fie, BEAFARIHEFREE, MotorLim LA 100 counts / 10 ms R IZEHTFAAG, £F 360 ms G fa g E{REBER T
PIBRHME currentLimitLs = 519, 4IEERIXNIKIE LOW SPEED V) 2 XHIRASHS, HETR LS5
SpdRef MEIEE, IXHHME MotorLim LA 100 counts /10 ms HIRFRIZ A F+ /57, 7E 360 ms 5 fa e 7E
CurrentLimitOriginal Fﬁlﬁﬁﬂ@{ﬁo

Figure 18 27 | 7E FAHLAICHIRZS LOW SPEED )4 1| =i IR 3 HIGH SPEED I H AL FE A IR i 1) A2 AL 1
o HHMKHARS Y 2 mrd RS, BALEFREETE S spdref FFURBMWIIG I,  FEAL LT PR i
MotorLim LL 100 counts /10 ms FAEFEM currentLimitns = 519 B %E currentLimitOriginale. 4
SpdRef A\ = id 2 RSN, Motornim BIZMFEFEHIRIZE TIE, RAFEA CurrentlimitHs =
819, MHNLM S AU 2 AGEB N, BHLEPREETE S spdref FFURZHTEME, FALHERBR
MotorLim LA 100 counts /10 ms )RR M CurrentLimitHS = 819 B %E CurrentLimitOriginal. 4
spdRe f HE MK TR, MotorLim MAHIBFIAEMIRIFRE FE, mEFELE CurrentLinitls =
519,
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Chl: spdref; Ch2: MotorLim; Feuwm: 20kHz; Sample at PWM frequency divided by 200; Trigger Level: 100;

Speed Selection: OFF to HIGH SPEED (left) / HIGH SPEED to OFF (right); Vin: 100VAC
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Chl: spdref; Ch2: MotorLim; Feuwm: 20kHz; Sample at PWM frequency divided by 200; Trigger Level: 100;

Speed Selection: OFF to LOW SPEED (left) / LOW SPEED to OFF (right); Vin: 100VAC
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Chl: spdref; Ch2: MotorLim; Feum: 20kHz; Sample at PWM frequency divided by 200; Trigger Level: 12000;
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(i) C:\Users\hanlei\Documents\Projects\Desi | CH1In CH2In | Divider | TrigLvl Trigkdge | TrigMode | CH10ut | cH20ut | Trig
= DcBusVolts... TargetSpeed 20 600 1 Auto Repeat... Ves Yes 5

~ [oftset Type Value Description
E Dynamics... 682 %

Rp script_Error

Rp VDCBusLPF L

B uaspd Ry VDCBusLPF H

A&t Rpy DCBusstate L

B status & Spd /Trq

B Status & lu

B SpdErr & SpdRef

Biaalg

B FhcA & FiB

Bvdavg

B IdRef & 1d

B PFC Vac & Ipfc

B VdcRaw & VdcFilt

B DCBusVoltsFilt & VDCBusLPF_L
I Trace Setup

B DCBusVoltsFilt & VDCBusLPF_L
I Trace Setup

B SpdRef & Motorlim

I Trace Setup

B DCBusVoltsFilt & TargetSpeed
I TraceSetup

MCEDesigner X

‘0' Read OK: Offsct €0 Value 682

oK

For Help, press F1 IMCTOTT COMS Up Trig ldle Motorl Run

Speed Selection: LOW SPEED; Vin: 100VAC
Figure 20 J@it MCEDesigner 32EX CPU Load & 775%

3.2 BIAAE S5 BN PP

3.2.1 AT HIR Fik E

HIAS 5] B RE AN ST AT LSS, Tasko Fl Taskl. TaskO 7E%F 1 ms — X1 RGeiHIS o R 4T,
1M Taskl Wt 5 & FIIEAME S RIAT, Tasko fLsediZim T Taskl.

P B EAARISZE Tasko F1 Taskl FEMAHAT . Tasko MHAT i i 244
SCRIPT TASKO EXECUTION PERIOD KRIXE, Task0 Mf/NEWN 1 ms. 28Ik YF, W&
SCRIPT_TASKO_EXECUTION_PERIOD N 5 R/RHATHHINS - 1 ms = 5ms. Taskl KIHAT i HliEid 2%
SCRIPT TASK1 EXECUTION PERIOD KRIXE, Taskl M/ NaEW N 10 ms. 24k, &€
SCRIPT TASKl EXECUTION PERIOD A 5 FR/ANHATEHINSG - 10 ms = 50 ms.

1F 55 1 8D AT B BHBAT 4SS 45 30 1 23 SCRIPT_TASKO_EXECUTION_STEP (Task0)
SCRIPT_TASK1 _EXECUTION_STEP (Taskl) KFCHE 2,

AN FIAAE 55 BRI ) 152 L o AR I S B oL FH ) 7 SROR BEE

3.2.2 AV A AT 58 B BT B (8] 3P4

Task0 Al Taskl HJFATHS R A] AR MCE &£ %% RunTimeCounter KA. RunTimeCounter ;&)
A ZUNR TR 28, e n] DLl AR S B 5 E . Code Listing 8 A gt A& 1) FH b 25 A7 S ASH I ) — /N 52491
1E Taskl HFaaEH%, SEUZ A7 28/ T & ExecutionTimeCapture, (EESSEEW)E, HRIEEBUZEF
2%, Z{HAFT ExecutionTime H, {EN— N 4ERAE, ExecutionTime AJ PAH MCEDesigner L1z 17 H#[H]
BHL.
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FATH 2.4 5 0 I BIAARD R 1) 7R PPk Taskl AIBRATINE], Taskl (30T 1B E N 10 ms. Figure
21 oR,  HAAAD A RE IS AT AEARHE AL i, Z8H ExecutionTime L (ExecutionTime HIK 16
Br) ZR0N 40 IXARAEHEHLBATI Taskl FIFATIS (A2 4 ms. 1T Taskl BYSERRHAT I R) /N F-FL505E [
PAT I, L Taskl A 23R

FVASARH B 2%, AT O TR G . R B RS 55 B SRAT I 1B AN R B8 AT L3, IR AAE55 0
PATBRAN BRI, B R I 1) v] DAORAIE A o dn SRIASAT: 55 (AT I TR 1 BT YT, IR A3k
ATBEE I A AN RECRIIE, FEXAMEIL T, AR5 2 AL BCA ST 72 SRS 2 A & SLRIT AR 30T T —
AMES A, IXRESE PR SS A U1 HBAIAR AT 55 10 S B AT IR TR R R E

W Tasko A A E AN 1 ms, HT#ERIIRE, FRAVEANEEEIT RunTimeCounter KAl FAT 553
ATHI T FEIXAMIBH T, FATEEEIE CPU Ffi K PEAY Tasko MIHATIRES . Wi CPU fifa (kT 95%,
Task0 H 15 & £ H ARIS 2 7] DARAIEFE 1 ms FHARIHAT 52581 . I FAT S5 BA 1E 1 ms AT 58 % 252K
FIARAY, M4 CPU L # s, 778 FaultFlags M5 10 i B 120 E L INRERLHKPRES T, &4
SIENMEDIRES, MAEZERITIFIPRE T, KRGS ANLZENIERA (failsafe mode) -

Code Listing 8 J#it RunTimeCounter W& Taskl KIPATHE H KA

OOl /************************************************************/
002 /* Global variable definition */
003 int ExecutionTimeCapture;
004 int ExecutionTime;
005 /************************************************************/
006 /*Taskl script function*/
007 Script Taskl ()
008 {
009 ExecutionTimeCapture = RunTimeCounter;
010
011
012
013 ExecutionTime = RunTimeCounter - ExecutionTimeCapture;
014 }
Application Note 32 0f 36 V1.0

12/7/2018



PUBLIC

How to Use iMOTION™ Script Language
4] {3 F iMOTION™ Script A5 =

FA N BE VPG

infineon

&

File View Preferences Window Help

8

EESECE T

===

I Trace Setup
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For Help, press F1
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(¥, Ci\Users\hanlei\Documents\Projects\Desi | CH1In CH2In__ | Divider | TrigLyl Trigkdge | TrigMode | CH10ut | CH20ut | Trig | K\ C\Usersihanlel\Documents\Projects\De o [ Offset Type Value Description
-8 Monitor Definitions DcBusVolts.. Targetspeed 20 600 T Auto Repeat... Ves Yes b} B Register Structure Definitions s Dynamics... 4
B MotorSpeed&RotorAngle Wiite Registers
B TargetspeedaMotorspeed 3 Read Registers
I Troce setup [ Defautt
B lu &by Fast Rp Scrip
B lu& v Slow Rp Script
B u&rxm Rp Seript_Error
B F Q& FiM Rp VDCBusLPFL
B & spd -Rp VDCBusLPF H
Buatyg Rp DCBusState L
B Status & Spd /Trq PRp DCBusState H
B Status & lu Rp SpeedDiff_L
B SpdErr & SpdRef Ry SpeedDiff H
A&l Rpy CurrentLimitOriginal L
B F A& FixB ~Rp CurrentLimitOriginal_H
B vdavq Ry CurrentLimitValue L
B arefaild i
B PFC Vac & Ipfe
B VdcRaw & VdcFilt
B DCBusVoltsFilt & VDCBusLPF_L
I Trace Setup Ry Speedbode H
B DCBusVoltsFilt & VDCBusLPF L MCEDesigner x Ry Speedvalue L
0 Trace Setup Rp speedvalue H
B SpdRef & Motorlim o Rp BecutionTimeCapture L
I Trace Setup \0\ Read O Offset 142 Value ¢ <]
B DCBusVoltsFilt & TargetSpeect N

8 system
[ o | =5 tucont
Rp sysConi
PRp Angle Select
Rp Control Mode.
Rpy AppConfig
Rp Command
-Rp Sequencerstate
Rp vTemp
Rp MotorCurrent

Rp vd
Rp Vg
Rp Motorvohtage
~Rp sWersion
Rp CPU Load
B specdControl
Rp Kpsreg
Ry Kreg
Rp MotorLim
Ry Regenlim
-Rp Regenlim v
> < > |« >

IMC10TT COMS Up Trig Idle Motor! Run

Speed Selection: LOW SPEED; Vin: 100VAC

Figure 21

3.2.3

i3t MCEDesigner 2B ExecutionTime_L 23 &

FIAAE S5 BIPAT R S PP

Code Listing 9 %1l T N FH 27 /7 %% RunTimeCounter KA Taskl $0A7 i 8] A BEAA RS 451 1~
RunTimeCounter x&— /] LA HIAACRY B I 40 30N 1 ms BT A748

Code Listing 9 ARG H BT RunTimeCounter P& Taskl FIHAT A 3H

001
002
003
004
005
006
007
008
009

010
011
012
013
014

/************************************************************/

/* Global variable definition */
int LoopExecutionPeriodCapture;
int LoopExecutionPeriod;

/************************************************************/

/*Taskl script function*/
Script Taskl ()
{

LoopExecutionPeriod = RunTimeCounter -

LoopExecutionPeriodCapture;

LoopExecutionPeriodCapture = RunTimeCounter;
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FANA AR A AT BR

4 FA A A XA AV A0 R 51

o MIASIFEZRRIRANERTELRHEN 30, ML AR ENEH N 24, Tasko Fl Taskl 2 [A]
T HEYE R R AR E. WA 4R E R LAY MCEDesigner A1 F 83 L@ TEEL, FrbA4H s 2
7£ MCEDesigner EPiiEX’}E%HT A B T EE A R (3],

o JHIARMILF KRN 16kB, KMEZI KN 1500 1T HIAARHD, ARSI AT 5] DL 2% R A2 B B 4w S A
3. Code Listing 2 12 6 172 — /Mol 1

o MIABIEEN Hr 32 NERFSBAAE, AR Y, A5 EE e BRI, #7ks%
2.3.3 71,

o JHIAT|EES FE AL IFATHIAES, 2358 Tasko Al Taskl. JHIACHELE Task0 A1 Taskl 5 LA E B &
HATEIRIEAT . Tasko HHBAT N 1 ms, Taskl BEEHATHAIN 10 ms, SEBrIZAT A A LA E NiZ
E%B’?ﬁﬁ?ﬁhﬁ)ﬁ,ﬁﬁ FIHER RS . TaskO LS T Taskl, SEBRFAT B HH R 3L E 75 BEARHE S br R 40 F Y

. Efﬂﬂiﬁl%’“fji‘%ﬂim)\lﬂﬁﬂE’JWHETIETUJ 10ms —%, BT RENRERFEES T PLENIE, R EE S
WK T 50 Hz, SREESE SR ANRE M J S5 5 1. Ul BRI JE 28K 50Hz DAL [R5 5 0 A
RN

o JEVASS] bl A A N i 1 (GPI0) H1 MCE 10 ms BE#T—%, AFf{ET 10 ms () P ) ol A BE 1E
IR, FFER, T 10 ms Bus FPRZS VIt AN BE @ oL A 51 2k S8, AT GPIO Hi P FE iz
#& 50 Hz.

o JEFENIE Task 0 8¢ Task 1 HHHEAT— R 2 GPIO & [ HE BRI #/E . W iRAE Tasko 5 Taskl A 22 VR B 2
GPIO M I, RA &G —REEEA R, XA H MCE BAMEAENLHI B E ). Ehlnist:. —FFiEEA
GPIO ¥ I Z AN %? 0, WIRTE Tasko FFaamf v B NS S, SRJETE Task0 mt e H 2 AN H
F, WAEPR FXAS GPIO & ASTIFUIRESR, Ms — B4R RHEPIRES.

o X TPATHS[A] LLALRUR I T RE, HEFRAE Task0 HokHAT, HEMHAT BB AR E N 1 ms. X T-HAT
B T E SR AN = T AE, Task0 Al Taskl #F AT DASAAT, ZEVCK AT A #AW & A 50 ms.

o Task0 MIH/NATEIAN 1 ms,  MUE FTHAT BT D8R 28 I RAE AR 7] A 1 kHz, [ 500Hz i %8 PA
WS Tl B B A R TR AL EE Y

o AR ASFrL SNBSS .

o T GPIO HEHHERIIFEM, FIAARKIAS S RE il R AR )

o JHARHSSCRBRA D (N, 4kids)

o RGN AIESRA DT 10 ms, JIACRE AT LA EF PLC #2100

o MIARMA R FE R A .
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[1] iMOTION™IMC100 High Performance Motor Control IC Series Datasheet (REV 1.1).
[2] iMOTION™ Motor Control Engine Software Reference Manual (REV 1.1).
[3] MCEDesigner User Guide (REV 2.0.1.0).
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IMPORTANT NOTICE

The information contained in this application note is
given as a hint for the implementation of the product
only and shall in no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application. Infineon Technologies hereby disclaims
any and all warranties and liabilities of any kind
(including without limitation warranties of non-
infringement of intellectual property rights of any
third party) with respect to any and all information
given in this application note.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may contair
dangerous substances. For information on the types
in question please contact your nearest Infineor
Technologies office.

Except as otherwise explicitly approved by Infineor
Technologies in a written document signed by
authorized representatives of Infineor
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof car
reasonably be expected to result in personal injury.
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