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3211 HAR70°17 FOEK
MTOFIBICHD. FHRTOY 15 FOERATOE T,

1 DY rO-3&/XVDV% Ethemet o
— IV THEHmLET,
2 JVHFO-SOBREHALET,
3 Power PMAC IDE %28 L& T
© BB, PO RIERRBBOA A 7
OIDRRSNBHE. L8 T HER 2
o TLIZE W, PowerPMAC IDE

4  Communication BEHNERRSNET [ o crvrommen N
O)—C\\\ Tgﬁ%@j\/ |\ D_5® lP 7 P Communication
L2X#&FEEL, [Connect] REVAES | .o

=12

UwolL&ET, P Akdress 192.168.0.200
« OVRO—SOF74VEDIPPRE | G .
LR(E “192.168.0.200" T, User root
- WETHNUE Windows D IP PR | Soembeveortsiarie e ———
LR%E “192.168.0.X" ANEBELTL
2=
IP Address

Set [P Address

Connect | Last Session P Mo Device

For detailed setup options go to Tools menu -> Options ->
PowerPMAC

5 Power PMAC IDE p&2&L. IV kO
—SEFVSAVOREIIBYE T,
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3-2-2

B

e ERLE T,

6 [File] XZa—® [New] - [PI’O]GCY] @ PowerPMAC IDE42.1.19 £ 1P 192.168.0.200 Type: POWER PMA(
m' Edit View Debug Tools DeltaTau Ethr "7” — —
New 1 Project... Ctrl+Shift+N n
Open =
Close l

Start Page + X

‘ Powerl

Start

Close Project

Upload Project From PowerPMAC

Save Selected Items Ctrl+S
Save Selected Items As...

W Saveall Ctrl+Shift+S
Export 3
Import >

New Project..

Page Setup...
age Setup. Open Project...

Print... Ctrl+P
Recent Files b = Recent
Recent Projects and Solutions > PowerPMAC study0509
i L PowerPMAC2
Bxit Alt+F4
K UoUT™ TOUTU/MSe PowerPMACT

Terminal

Welcome to PowerPMAC terminal
|Select Device to start communication
{SSH communication to PowerPMAC at 192.168.0.200 successful

7 FROTOVISLS, REZENSH o _ E———
L. [OK] REVESUYHLET. e e ER

PowerMAC  TYPe: PoweiPMAC
PowerPMAC] p A basic PowerPMAC project
PowerPMAC Solution {@B| PowerPMAC with EtherCAT (Acontis) PowerPMAC

o
/28| Powerrick v PowerPMAC

Name: PowerPMACT

Location: C¥Users¥904PP5256¥Documents¥PowerPMAC IDE - | Bowse

Solutionname: [l |PowerPMACT 9 Createditr -

aY hO—-5 DU

IVENOES|

N ertozs

BICHEW, DV FO—SOWMREZTOE T,

MEREICLY, XEUDINTHYPSNEIOT, EQRT—XH IV FO0—SAICHED
TLBBEBIE. T—R=RELTIZS0,

1  Terminal B5 [($$$+]) OvY REX
1470, DY b0—2%TBPEIREIC

LET,

Terminal: Online [192.168.0.200 : SSH] * 0 X

Welcome to PowerPMAC terminal
Select Device to start communication
SSH communication to PowerPMAC at 192.168.0.200 successful
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3 DirectPWM -« > &7 = — XD EmF)E

2  Power PMA\C ”?E @ Terminal C Terminal: Online [192.168.0.200 : SSH] v 1 X
[Save] INE %&/r jbé\f@‘) Saving To Flash: Finished SAVING to flash
s YT B&. Terminal [C “Save
Completed” &FRENF T,
@
N
u
- v
3  Power PMAC IDE ® Terminal T [$$ [ >
$] v RERA 70['/3—:?—0 Saving To Flash: Finished SAVING to flash 1?
* #YIB&. Terminal I 3
“PowerPMAC Reset complete” & EEIEReuNEEE 2
FRENET, Fi
—_— i
£

PowerPMAC Reset complete

Jsssl

3

Hflr(0c—0O4 1 C¢-¢¢

9

ElL
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FECK3W-AX13130

d

HZCK3W-CAEDO3A

a b c .
—_—e @ (ﬁ}
F2CK3W-CAADOLICIA FER88A- ‘ @
CAKAO0OIOS —
HF—RRSA YoRE—S A
FZCK3A-G310L
TV

EBa. b ¢ dOBEPAEMUTOERICEOVERLE T

. DV EO=2&Y =R RS N\BO#ER

2 CKBW-AX131300 7Y TG IR OREY =R SAND C2 xR 8%, LTOERT —
TITHERLE T,

X—=2% % i &<

# L0 | DirectPWM 7 —2)b | £ CK3W-CAADOO9A | 0.9m
£ CK3W-CAADOT8A | 1.8m
£ CK3W-CAADO36A | 3.6m

- =R SANET —RE—XEDERT

Y—RRESAND P2 IRORXEY—RE—ADE—EBIROE%. UTOERT —7 U THHR
LET,

X—7 & [N &
ALOY | E—%5—T)U | E R88A-CAKAOCO3S | 3m
£ R88A-CAKAODO5S | bm
£ R88A-CAKAO10S | 10m
£ R88A-CAKAQ15S | 16m
£ R88A-CAKA020S | 20m
£ R88A-CAKAO30S | 30m
£ R88A-CAKA040S | 40m
£ R88A-CAKAD50S | 50m

R E—RETIYI-SFEOHER

Y—RE—AOQ&G#HE /AT I-—AOQE#%. UTOHT) VI THEHRELE T,
HT) T T2 E69-C68B

OV RO—S&EI YO SE0ORE

2 CK3W-AX13130&/VVRIYI—RE MTOERTr—T I THEKEL & T,
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3 DirectPWM -« >A& 7 £ —AD#EHmF

B

X=% & i R<
ALOY | TVDI—R7—T)U | £ CK3W-CAESO3A | 3m

RS —7)U (FE CKBW-CAESO3A) &/NVRAITYO—AlE MUTFOBERICHE> TERLF I,

CK3W-CAESO03A E6B2-CWZ1X

Encoder Cable Pulse Encoder

Signal Z'g S:Iglre Mark Color Signal

Encoder Power Supply (+5VDC) [ 11|Blue Black >< >< Brown Power supply (+Vcc) w
Encoder Power Supply (GND) 13|Blue Red Blue 0V (common) »
Encoder A+ 1| Pink Black Black Output phase A g
Encoder A- 6] Pink Red < < Black/red stripes Output phase A- ]
Encoder B+ 2[Green [Black S S White Output phase B ﬁ
Encoder B- 7| Green |Red White/red stripes Output phase B- S
Encoder C+ 3[Orange [Black S S Orange Output phase Z o
Encoder C- 8] Orange |Red Orange/red stripes |Output phase Z- =

w
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34 A hO-70OREER

DITFOFIBICHED, DirectPWM A VA7 1 —RENVARIY D—RATHY—ARE—AX%EHET BHE

IV HO0—SDBBREZTVE T,

N emtozs

s T—AREESTBEIC. UTICRIFIE 2 T global definitions.pmh ICZ2ZAE
. BRIZE—AXET—ARRESIANCG L TERDBEZBEL TLIZSW, HEBHED)
BRIBRERNARAN. EBHHET DOREMED DY T,

TROBE,

=]

X AE

REICEL TIE [3-4-17F58—8& (P.3-13)] MFE*24~*26 #&5RL T IZEy,

s UFICTRIFIES. 11 T [Motor(1).1aBias]. [Motor(1]).IbBias] % 0 IIMNIERET 1%
G, E—AXH0EGTBHYTEMEN DY E T, O TEBHBODROELDICHESBOLE %= TESR

LTHBREZT>TIZS,

1  Solution Explorer @ [PMAC Script
Language] - [Global Includes] OF
[Cd 3 global definitions.omh B8 =
x99,

Solution Explorer * 0 X
Q| o-a|p =
Search Solution Explorer (Ctrl+:) P~

] PowerPMAC1

[ System

[ Clanguage

[_d Configuration

[ Documentation

[ Log

|.% PMAC Script Language
4 |7 Glahal Inclidec

A Y VY Y VY VT

(W) global definitions.pmh

_J Kinematic Koutines
P [ Libraries
P [ Motion Programs
P [ PLC Programs
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B

2 BOTFR% global Sys. WpKey = $AAAAAAAA
definitions.omh [(CE2ZAHF T,
c BEEDTFRFDPOETL*1~*300  //global setting
BRTIBEDSHMIE. [3-4-13F52— Gate3[0]. PhaseServoDir = 0;
& (P.3-13)] #&8RL T2, Gate3[0]. PhaseFreq = 10000; //10kHz
Gate3[0]. ServoClockDiv = 9; //1kHz

Sys. PhaseOverServoPeriod = 0. 1; E
Sys. ServoPeriod = 1; 5

-
//Encoder Setting ]
EncTable[1]. Type = 1; //1 M
EncTable[1]. pEnc = Gate3[0]. Chan[0]. ServoCapt. a; //*2 S
EncTable[1]. ScaleFactor = 1/exp2(8); //*3 %;
Gate3[0]. EncClockDiv = 5; //3. 125MHz éﬁ

Gate3[0]. Chan[0]. EncCtrl = 7; //x4

//DirectPWM AD Convertor setting
Gate3[0]. AdcAmpStrobe = $901001; //b
Gate3[0]. AdcAmpHeaderBits = 4; //+6

w

Gate3[0]. AdcAmpClockDiv = 5; //3. 125MHz w

S
//DirectPWM PWM output setting ﬁ;
Gate3[0]. Chan[0]. PwmFregMult = 2; //x7 el
Gate3[0]. Chan[0]. PwmDeadTime = 3.1 / 0. 0533; //*8 ﬂ%

Gate3[0]. Chan[0]. PackInData = 0; //*9
Gate3[0]. Chan[0]. PackOutData = 0; //*10
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3-10

B

Sys. WpKey=$0

//Motor setting
Motor [1]. ServoCtr |
Motor [1]. PhaseCtr |
Motor [1]. pPhaseEnc
1

Motor [1]. PhasePosST = 2048/ (256%2000%4/5) ; //*12
Motor [1]. PwmSf = 13458; //*13

Motor [1]. PhaseOffset = 683; //*14

Motor[1]. AmpFaultlLevel = 1; //*15

Motor[1]. pLimits = 0; //Disable the Overtravel limit.
Motor [1]. WarnFeLimit = 4000; //*16

Motor[1]. FatalFeLimit = 8000; //*17

Motor [1]. pAmpEnable = Gate3[0]. Chan[0]. OutCtrl. a;
Motor [1]. pAmpFault = Gate3[0]. Chan[0]. Status. a;
Motor [1]. pCaptFlag = Gate3[0]. Chan[0]. Status. a;
Motor [1]. pCaptPos = Gate3[0]. Chan[0]. HomeCapt. a;
Motor [1]. pEncCtr| = Gate3[0]. Chan[0]. OutCtr|. a;

Motor [1]. pEncStatus = Gate3[0]. Chan[0]. Status. a;
Motor [1]. pMasterEnc = EncTable[1]. a;

Motor [1]. CurrentNul IPeriod = 0; //*18

Motor [1]. pEnc = EncTable[1].a //*19

Motor [1]. pEnc2 = EncTable[1]. a //*20

Motor [1]. pDac = Gate3[0]. Chan[0]. Pwm[0]. a; //*21
Motor [1]. pAdc = Gate3[0]. Chan[0]. AdcAmp[0]. a; //*22
Motor [1]. AdcMask = $FFFF0000: //*23

Motor [1]. MaxDac = 28377 * 3.33 / 16.25; //x24
Motor[1]. 12tSet = 28377 = 1.1 / 16.25; //*25
Motor[1]. 12tTrip = (Motor[1]. MaxDac * Motor[1]. MaxDac
-Motor [1]. I2tSet * Motor[1]. I2tSet) * 3: //*26

Motor [1]. AbsPhasePosOffset = 400; //+27

Motor [1]. PhaseFindingDac = 400: //*28

Motor [1]. PhaseFindingTime = 1000; //*29

Motor [1]. PowerOnMode=0: //*30

Motor [1]. InPosBand = 100;

1; //Enable the Motor[1].
1: //Enable the commutation task
Gate3[0]. Chan[0]. PhaseCapt. a; //*

// Setting Coordinate System
&1

#1->x

&1%100;
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B

3 Power PMAC IDE DEESL LD Solution Explorer - 1 X
[Solution Explorer] D703 x5 k& &l o-a|p=

=B UwvoL., [Buildand : _ =
DOV\/|’]|oad AH Programs] %E?RL/‘ Search Solution Explorer (Ctrl+:) P

S o . = W PowerPMACI =
EILUR&ASYO—RAZRFLET, ]
|3 System Y Build
[J Clanguage Rebuild
A Configuration
p ) Clean
|3 Documentatior |
[ Log New Solution Explorer View I

AV VY YW

L PMAC Script Le I Build and Download All Programsl

4 |F Global Incl
s m:Lj Map PMAC Variables
3 global d

B Kinematic R Add Macro Project

b A tiheadg Export Project with IP Protection...
Solution Explorer J&ES |
3% Cut Ctrl+X |
fopegies Unload Project

PowerPMAC1 Project P|
s | € Open Folder in File Explorer
=

Program Buffer & Properties Alt+Enter I

BRoc—OJdACc e

ELL

w

4 Output Window TRENBVIEE  [output I
L ETo e RN

- ERAEMLICRSE, Oupur | SlWEHPiOm B i
Window TS —DABEHERL T | Uploading pp pro) . o File From the PowerPHAS. T
<=0, JOYSLDIS—ThH Uploading pp_error _hist.log file from the PowerPMAC. i

nlijDﬁEA%{lgIEbT<7_‘\éU Uploading pp_debug.txt tile from the PowerPMAC .

Uploading and synchronizing PowerPMAC variables
Download successful.
Total Project download time = 4.453 seconds.

ITo‘[al Project build and download time = 11.365 seconds.
B  Power PMAC |[3E @ Terminal C Terminal: Online [192.168.0.200 : SSH] > I X
[save] DXV RAERAT L&,
* YIBE. Terminal IZ “Save Saving To Flash: Finished SAVING to flash

Completed” EFRRSNE T,

Save Completed

6 E;m?}ﬂa' T [$88] VY FERAT  [Taminak Online [192.168.0.200 : SSH] > 0 X

Save Completed

$$5

Resetting PowerPMAC
PowerPMAC Reset complete

[[sss
7 [Motor(1).PhaseOffsetl DS HRD  watch Window #~ 0
B1zHic, Watch Window (Z
[Motor(1).PhasePos]. Command/Query Response
[(Motor(1].1aBias],
[Motor(1]IbBias) £8URIF&T, e=enocount 159954
Motor[1].PhasePos 1.91999999999999993
Motor[1].1aBias 0
Motor[1].IbBias 0
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8 Terminal T [#10ut0] OY Y REAA
JLET.

Terminal: Online [192.168.0.200 : SSH]

Welcome to PowerPMAC terminal
Select Device to start communication
SSH communication to PowerPMAC at 192.168.0.200 successful

$85

Resetting PowerPMAC
PowerPMAC Reset complete
#1out0

1out0)

O Terminal T [Motor(1).laBias=200].
[(Motor(1].IbBias=0] [C/EL & T,

Terminal: Online [192.168.0.200 : SSH]

SSH communication to PowerPMAC at 192.168.0.200 successful

$85

Resetting PowerPMAC
PowerPMAC Reset complete
#1out0

Motor[1].IbBias=0

Motor{1].IbBias=0|

10 Wwatch Window T
[(Motor(1).PhasePos] D&% #3538 L =
I,

Watch Window
Command/Query Response
Sys.ServoCount 230995

| Motor[1].PhasePos 1505.92000000008966
Motor[1].1aBias 200
Motor[1].IbBias 0

Terminal T [Motor(1].IbBias=200]

[CRELFT,

* [Motor(1]).1aBias] [&200 D&% & T
R

11

Terminal: Online [192.168.0.200 : SSH]

555

Resetting PowerPMAC
PowerPMAC Reset complete

[Motorf11.IbBias=200]

12

Watch Window T
[(Motor(1).PhasePos] D%z L =
S

Watch Window

Command/Query Response
Sys.ServoCount 320449

I Motor[1].PhasePos 1503.36000000008971
Motor[1].l1aBias 200
Motor[1].IbBias 200

3-12
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1 3 Terminal T [MotorH J.laBias=0J. Terminal: Online [192.168.0.200 : SSH]
[MOtOI’U ]'lelaS:O] %&/r j_L/ A PowerPMAC Reset complete
BEBBONA PRER%® O ICRLZF #1outd
Tj' Motor[1].laBias=200

© Motor[1].1bB

Motor[1].IbBias
Mator[1].laBias
Motor[1].IbBias=0

Motor[11.IbBias=0|

14 FE10EFIE 12 DEEHELT.
[(Motor(1).PhasePos] DENEA LT
W3FE(E [Motor(1]).PhaseOffset]
DFSE+HC, BIOLTORHEER - (I
RELE T,

« SOOFDOBEIEED L TWSTI-H,
global definitions.pomh T
[(Motor(1).PhaseOffset=683] (Z5%
ELFET,

[(Motor(1].PhaseOffset] OFSD
EBENNERIBEE. global
definitions.omh THSAZEL. F
g 3~6 [CfE> THROADYO0—R
Z1TVET,

15 T—4%&xTya—2%28<HTUY
O FETOEsH. Position D« >~
FOTIRAENUENBHODRT — VTR Position

BRSNTOWBIE%=ERLET,

* SO 1 @E T 8000 HhHYv k&R #1 632.00 mu
B&DIC
(EncTable(1]).ScaleFactor] MfE% #2 0.00 mu
HELTWDIC®, | O CIREME
A 8000muBHL £, #3 0.00 mu

o WIBRDONTPED L DIzd, =21
@& T [Motor(1).PhasePos] A'0 #4 0.00 mu
~2047.9999 # b @AHhDV FFP v
TI25LDICHELTOET,
E—4&% 1 @& HB. Drv
FO4YRDT
[(Motor(1]).PhasePos] ##sRL %
ER

ARHB0c—-ON ZCE Ve

w

—22E |-7-¢€

=1
==

H srtozs

[save] OVY FHAEBERTSNRVE, gXLcT7O0YIH IV FO-JICRBESNEE
Ao CORETIYVFO—S0OFR%E OFF I5&. EmxLic 7OV H MEEELEF T,

@a#

NIVRAIYD—=HEDOHoY FABE(CW/CCW)AZEB T B5E1E. FE 2 T global
definitions.pmh ICEE AT FEEOREEDHFSZ., -[CEBLTLIZE,

« EncTable(1].ScalefFactor

« Motor(1).PhasePosSf

341 EE-E
FIR2 DEEEC REBBDHHA) OFlzE FRICRLE T,
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No. SREIEH SR EE L]
*1 EncTable(1]).Type | 1 EncTable(1)#% Single-word (32 Ewv k) ZHELELTEMICLF
ER
*2 EncTable(1).pEnc | Gate3(0]).Chan(0 | EncTable(1JIC/NIVR IV OA—RTF—R%ZEURFE T,
].ServoCapt.a
*3 EncTable(1]).Scal | 1/exp2(8) EncTable(1]lE 32 Ewv ., Gate3(0).Chan(0).ServoCapt (JNJVR
eFactor TYO—-RT—R) F24 EY bDfcd, R =)V T 7 HRDFREBIE
MUFORXTEBELET,
A —) 1
ERZE1L : 2 R2EVE24EY )
*4 | Gate3[0].Chan(0 |7 NIVRITYD—RZWMARA 4 FBE CCW ICRELF T,
J.EncCtrl
*5 Gate3[0).AdcAm | $fffffc AMP Strobe Word =38 L &9, [$fffffc) [CRET D E. IXTD
pStrobe AD IVN=RICEBELF T,
*6 Gate3(0).AdcAm |2 BMT—RAONVARZ 2 EY MMIZELE T,
pHeaderBits 7]’%74/\0)1ﬂ3ﬁwﬂb? SEL TLZS0,
17 Gate3(0).Chan(0 |2 PVVI\/I B 15kHz ICSRELE T PWM BRBIGIATORX TSHE
).PwmFreaMult L&Ed,
Gate3[0].Chan[0].PwmFreqMult+1
PWM = 2 x flntPhase
f o - ABBZ T—XO 0 W O RPRH
PWM B3##(E. 40kHz LATTH DY —R R 54 NDOmS ABEEEIA
TOBICHREL T ZE 0,
*8 Gate3(0).Chan(0 | 3.1 /0.0533 PWMESDTY RAA L% 31uUSICRELEFT. TV AT AR
).PwmDeadTime TFOXTHELET,
Dead Time = 0.0533 usx Gate3(0].Chan(0].PwmDeadTime
=R ZANOEEITIECTHREL TS0,
*Q Gate3(0).Chan(0 |0 AdcAmp [EfE: &Y
).PackinData TIRNWBRIN—THEZIFTLTVBHE. T —XOEMBEZ VLTI XA
DOHERZzOLZEDICH. BHICRELF T,
SOFEDICHRELF T,
*10 | Gate3[0].Chan(0 |0 PWM/DAC E#E7= EMICREL T,
).PackOutData ERETIRNERIN—TAFELTVDHRE. T —X2DEMRE IV
UXLADMEREBO LSEDICH, BMCRELET,
SOFEMSICHRELE T,
*11 | Motor(1).pPhase | Gate3[0).Chan(0 |&RUE 7« — RNV ORIV I—AT—R%FERLET,
Enc ].PhaseCapt.a
*12 | Motor(1).PhaseP | 2048/ EMLME (ABE) ORT—IVEREH(SHESRELF T, SEDKDIC 32

0sSf

(256%2000*4/5)

Ev kO EncTable(1]JIC24 EY FONJVRTYA—ET—&
(Gate3[0).Chan(0).ServoCapt) =&URHF THERT BFE. R —
JRBIIIATORXTHELE T,

2048x T—RBNTPE
256><Encoder DHARAE xEncoder HEEHTE

BART AHESSOEFRICIG U THREL T IZE 0,
SOEBLTOBESEBD/INS A —=REUTTT,
266 282V k24 BV M)=054

Encoder 73##AE: 2000pulse/rotate

Encoder ﬁ%aﬁﬁ 4 &

E—HmXPHE 5 X7 (10

3-14
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No. sREIEHE SREE 5t B
*13 | Motor(1].PwmSf | 13458 PWM EHNDORT —VFERZSRELE T, ZIL2IE 16384 TT,
PWM SBFEA 0% F 72l 100% DT 2 —FT 4« 14 DIVISELBOVED
(. BB, WLy ID BRBICHRELE T, SO 82%I2EICH
ELTOET,
Y—RESANDAFITIGCTREL T ZS,
*14 | Motor(1].PhaseOf | 683 —BE—ATF+683 £7(F-683 [CHRELF T,
fset
*15 | Motor(1].AmpFau | 1 AMP Fault BBDmIB=I_ELF T T—ARRSANDEEITILLT
ltLevel HELTLIZE 0,
0: B8®mETAMP Fault #8EL %7,
1. FIBT AMP Fault #8BL F 7,
*16 | Motor(1).WarnFe | 4000 NUBRENCOEBEABADERT—RAEY k Motor(1].AmpWarn
Limit Pty hk=nxzd,
SOEE—X¥OGEDOEBICKRELTOWET, BRI P TUr—r3
VNS UTREL T IEE,
*17 | Motor(1]).FatalFe | 8000 UBRENCDEBEABADEE—AD Kl s, ATF—E2REW |+
Limit Motor(1).FeFatal B*tv k= £,
SOEE—X¥OGEOEBICKRELTOWET, BRI P TUr—r3
NS LUTHREL T IZE 0,
*18 | Motor(1]).Current |0 HEBT DOBE. T —XY—F08
NullPeriod [(Motor(1).PhaseFindingStep=1] (C [Motor(1].laBias] &
[Motor(1]).IbBias] 2'BE)THRESNF T,
*19 | Motor(1].pEnc EncTable(1]).a T—ROMBIV—T 74 —RNVHICEBITBD P RLURIC,/NVRTY
O—A%=IEELFT,
5@ Note.*2 T EncTable(1JIC/SVR LY O—RF—A2AE|U 4
[FTTOWET,
*20 | Motor(1).pEnc2 | EncTable(1].a T—ROREBIWV—T 74 —RNVHITEBITBD P RLURIC,/NVRIY
O—A%=IEELFET,
5@ Note.*2 T EncTable(1JIC/SIVR LY D—RF—A%E|U 4
FTWOWETD,
*21 | Motor(1].pDac Gate3(0).Chan(0 | E—&®iIESEHL YRR DirectPWM #ZIURTIF £ T,
J.Pwm(0].a
*22 | Motor(1]).pAdc Gate3[0).Chan(0 | TIYRIEBRT « —RNvHIZEAT S AD IVN—FIC.
J.AdcAmp(0).a DirectPWM > &7 1 —2MD AD OVN—RAIBELF T,
*23 | Motor(1].AdcMas | $FFFFO000 EBREE L TERSNZON. 32EY FOTBHR74—RN\voHD—
k FOEDEY FROHEIBELE T,
SOFE 16 EY RO AD DVN—RICHFELTVET, ¥ —AHR RS0
NOFERRITISCTEREL T IZS0,
*24 | Motor(1].MaxDac | 28377%3.33/16.2 | BeSBADHIBRERMS)ABELF T ¥ — R RS NEE—LAL
5 L UNSOAZBALTLIESO. SO0E—2DNSOAICRY

7,
LIFOXTHELE T,

c0s(30°)x32767x T ABRIFE R
MaxDac =

Servo driver ADC 27 UL Y YER

BNSA—RFIEAT DSBS TREL T IZS W,
SOFEALTLBHEEBONS X—=REUTTT,

2 R88M-KO5030T DERABEEFETR: 4.7A(p-p)/v/ 2=3.33A(RMS)
£ CK3A-G310L ® ADC Z)LL > I&EF: 16.25A(RMS)

CK3M/CK5M 1) =X X% — 7y 744 N DirectPWM 1 %7 = — X7 (SBCE-467)
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No.

REHE

BiEiE

e

%05

Motor(1].12tSet

28377%1.1/16.25

ERBRDOBIRERMS)ERELETo T—RRSANEE—F%ZL
L TUNsOWAZEBLTIZE0, SAEFE—2DNSOAICBY
9.

MUTFOXTHELE T,

c0s(30°)x32767x EI8BR
Servo driver ADC Z ULV IEFR

12tSet =

BNSA—RIERT BHSICH U TREL T ZS L,
SOFERLTLBREEBONS X—=REUTTT,

2 R88M-K05030T MEEERR: 1.1A(RMS)

£ CK3A-G310L ® ADC 2L L > I&: 16.25A(RMS)

%6

Motor(1].12tTrip

(Motor(1]).MaxDa
c*Motor(1].MaxD
ac-
Motor(1].12tSet*
Motor(1].12tSet)*
3

E—XOBNEBREBRZRELEZ T UTFORXTHELE T,
12tTrip=(MaxDAC2+|dCmd?-I12tSet?) x 3505’ (1)
£ R88M-K05030T D &EFRE: 3 ¥

27

Motor(1].AbsPha
sePosOffset

400

BRI —AY—F THBDEHRITRIDEMELZISELF T, BB
FESTRY 1 2)U(2048)D 1/4=512(90°) TIT A", BB EICKUENME
TEWCExEEBLT, SO 80%DEICHRELTWLET,

71 —XXY—F8% [Motor(1).PhaseFindingStep=1] DO#&EHH' 1
KUIINSREMEE R BDFE. Power PMAC (7 T —XY—FH'4B L
fcEHFLET,

28

Motor(1].PhaseFi
ndingDac

400

7I—RAY—FTCE-ROSB\ENSNIBERORESZHEL
FI. EATAIHSICHUTHEL T LS,

%29

Motor(1].PhaseFi
ndingTime

1000

TI—RY—F TDOBRT YV IDOMHRISEAREL =T, BRI
SBICHCTHABLTLIZS 0,

SODRE CIEUATOMBmIFE S BYU £ T,

#kEesR=Servo AHA x Motor(1].PhasefFindingTime=1ms X
1000=1000ms

%30

Motor(1].PowerO
nMode

NI —FE E-REAR—TILET,
0: 71 —XH—F8& E—ARIFKI=NFT,

3-16
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3-5 ERTEDFHER

LFOFIBICHEO, CNFTOREDNELVC E%HERLE T,

1 Terminal A5 o Terminal: Online [192.168.0.200 : SSH]
(Motor(1].PhaseFindingStep=1] 3 | r———=——
YYVRERATL, JT—XY—F4AR

TLET,
@
[$)]
[Motorf11.PhaseFindingStep=1 ga
5
* [Motor(1].PhaseFindingStep] @ /IR v 0 Y
Bh'1. 6. 7. 0 &BBLET,
TI—RXY—FHRINTBE Command/Query Response
(Motor(1]).ClosedLoop] & 3
[Motor(1).PhaseFound] dfEA 0 LoYs-ServoCount 644992
N5 1ICRYET, S
F72. [Motor(1].New(0).Pos] D& MotorfT} PhasefindingStep 0
' [Motor(1].AbsPhasePosOffset] || motor[1].ClosedLoop 1
DHREBLYDKESRYET, &
DE=E. AMP ENAB O @ LED B Motor[1].PhaseFound 1
LET,
Motor[1].New[0].Pos 467.199999999999989

2 Terminal 5 [#1 out1] DXV E%  [eminak Online [192.168.0.200 : SSH]
RATLET, $55

Resetting PowerPMAC
PowerPMAC Reset complete
#1 outl

|#1 out]
3 T HPOHBLTOBIEAERLE
T, Fio. Position D4 > FHD
[Position] DEAIERAICENLTH Position
%)_t%ﬁﬁnmbat‘g“o

(#1outl] VY RFEA2CTLTH ||#1 2,176,411.25 mu
E—ADO&ELEVBEER [#]

out2]. [#1 out3] HBAHRLIC #2 0.00 mu
KELTLIZE 0,
#3 0.00 mu
# 000 mu

4 Terminal B5 [Kill) XY R%ERAT  [Terminak Online [192.168.0.200 : SSH]
L. E=&X%ZRLESEET,

kill

*1. [Motor(1].PhaseFound] D' 1 [CREBWVEEET7 T —XT—FHNRBLTOET, [BEEBHEUD %
RLTLIZE 0,
71— XY —F PR LUISIZEDRTEDRELN =, DUTFICRLET,.
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« 71 —XXY—F&IC [Motor(1].New([0]).Pos] DfEA" [Motor(1]).AbsPhasePosOffset] MBEEBL Y
INE=WOIFEE [Motor(1).PhasefFindingDac] OfEx A=< LTLIZEW £,
[Motor(1]).PhasePosSf] DREBHAEL THDEAERLTLIZSW,

o JI—XRY—FPC I2tFault DRAT—A2XAEBHIHELE T 5HE(E. [Motor(1].PhaseFindingDac] b
[Motor(1).PhaseFindingTime] MOExE/NSLTLIZE0,

o 71 —XXY—F&IC [Motor(1].New([0].Pos ®] BH-IC725HB&(d. [Motor(1]).PhasePosSf ] &
[EncTable(1]).ScaleFactor] OFSAHZBL TLIZS,
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36 E—42DFa1-—-=-7

LIFOFIBICHED, Power PMAC IDE DF 2 —Z> 0V — )b FERBLTE—AXDF 1 —ZT% T

9,
@
(=2
O ~ O rH
3-6-1 =T N=TFXb i
= . _ _ S
DIFOFIBICHD., A—TYNV—TTE—A2Z8ESE. SBREHNELOC EZERLE T, *
|
1 (Delta Tau] @ [Tools] XZa2—hH"5 | @une: onlinertoz1680.20055H] 1
[Advanced Tuning] #&RL. Tune | g o — e t}
@E%E. [(Open LoopTest] @ e ’
[Step Test] ZFRLF T, g S
Test Time ms
Nurnber of Repetitions 1 w
>
Open Loop Step Test bll-
4
Enable Closed Loop E
T
Enable Open Loop \L
NI
N
2 >520>9: a _:/b\‘} \05 )( _& %gﬁ‘ﬁ L/ Step Test Sinusoidal Test Sine Sweep Test. 7
ai jo Open Loop Step Test Farameters
(Test Amplitude] : 1.0%" Test Amplitude
[Test Time] : 100ms | 10 &%
[(Number of Repetitions] : 2
. E—APOHELEVZREFKES Test Time 1ea s
BaRELTIIZS0,
MNumber of Repetitions 2 =

Open Loop Step Test

CK3M/CK5M 1) =X X% — 7y 744 N DirectPWM 1 %7 = — X7 (SBCE-467) 3-19
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B

3 [ODeI’] I_OOD SteD Test] /j—\“& \/%b U Step Test Sinuscidal Test Sine Sweep Test
v oL 3ﬁ jo Open Loop Step Test Parameters

Test Amplitude

' 1.0 =
Test Time ms

4r

MNumber of Repetitions 2

Open Loop Step Test

° :E_& 73%1?%@]“5 L/\ E@&”}@?Z tep Move: 5/15/2019 2:33.20 PM
FERDNRRSNE T,

« E—APOELBVBE(E. [Test
Amplitude] #XxE=REICEELTL
o=,

« SOOT R MERIE. [Test
Amplitude] H*8.0%DZFEICRY F
ER

Aclual Velocity (m unit/(ms))
=
Servo Command (m uni)

100.00 200.00
Time (ms)

362 BRN-—TDFAVE
UTOFIRICHED. BRV—TOT A VREZTLO. BRORBRMEEBDLDICHELET,

1 Tune ®E T [Current Loop Tuning]
@ [Interactive Tune] Z&RL &,

2 RONSA—REBELET.

Current Loop Step Parameter Sstup

(lliGain] : 0.0099999998 (F7 =+ U el il oy
'\) Forward Path Propartional Gain (IpfGair) ) ] Hough Hnasing Magaitude. 1000 | bits
['Dfealn] O Back Path Proportional Gein (IobGain) 9 | IchHTmc 5 s I
[lpbGain] : 0 R

[Magnitude] : 3000bits e . ‘ ST
[(Dwell Time] : 50ms P 0 \
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B

3 [Do A Current Loop Step] A& %
OUvoLET,

s BRORTY TIEEBDERSNT T,

Simple Autotune Auto—tune  Interactive Ture
Auto—tune Parai

Intgral Gain (I 00099993938 B bits
Forward Path Proportions| Gain (IoRain) — Rough Phasing Magituds 000 o
Back Path Proportional Gain (lobiGair) — Bl T o ]
Phase Current Bies O fests
Da A Cunent Loop Step
Fhase A(laBiss) o
Phase B (bBiac) o

Motor1 Current Step: 5/14/2019 11:25:45 AM

Actual Current Response (bits)

20 30
Time {ms)
Rise Time = 14.200000 ms.
Peak Time = 39.20 ms.Peak Magnitude = 2962.00 counts.
Overshoot = 2.70 %.Damping Ratio = 0.754 .
Natural Frequency = 26.23 Hz.Settling Time = 23.75 ms.

4 BHORBEENEENELD.
[lliGain]. [IpfGain], [lpbGain] %33
BLFT,

« B EHNYDIENMENZESE
[(liGain] #KkE< L&Y,

s A—N—=Y 21— FPIREDAE(G
&l& [pfGain] ¥ [IpbGain] #X

=<LET,
© BT AVFINSOELBHRELICKE
<LT<LzEby,

Simple Auto—tune Auto—ture Interactive Tune

Auto-tune Parameters Gunent Loop Step Parameter Setup

Integral Gain (liGain) 02 Magritude. 3000 bits.

Forward Path Proportioral Gain (oGain) 0 Rough Phasing Magritude

Eack Path Proportiona|

i (IpkGain) 0 Duell Time 50

Phase Current Bias Offsets
Do A Current Loop Step.
Phase A (laBias) 248

Phass B (Ioias) 208

Motor1 Current Step: 5/14/2019 11:31:47 AM

Actual Current Response (bits)

30
Time {ms)
Rise Time = 1.000000 ms.
Peak Time = 35.80 ms.Peak Magnitude =

3005.00 counts.
Overshoot = 1.93 %.Damping Ratio = 0.782 .
Natural Frequency = 388.22 Hz.Setfling Time = 1.55 ms.

INY NIEDF — bR

IVENOEY
F9

CK3M/CK5M 1) =X X% — 7y 744 N DirectPWM 1 %7 = — X7 (SBCE-467)
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B

1 Tune @@'{“ [POS|’[|On LOOD Auto_ ® Tune : Online{192.168.0.200:55H]

- Select Motor Current Loop Tt [ 2 Open Loop Test Position Loop Auto—tune [l sition Loop Interactive Tuning Pre—filter Setup Adaptive Control Inte
tune] @ [Advance Auto-tune] A3E ™ | soeae | s e
Specify Amph. . ecify Auto—tune
?R L/ 3& C j ° Amplifier Type [DiectPind ] [Eecitmbon Magritice 100 @ %
Specify Desired Performance: Excitation Time 100 ‘ ms
Bandwidth 200 - Hz
= Win Travel 0 mu
Damping Ratio 07 2]
Mox Travel C 1
Soft Hard
Integral Action * > Auto—tune Move O ptions
L] Positive Move Only heration No
[ Velocity FF ] Negative Move Only 1 El
[ Accsleration FE No Jog Back
Opgtiors.
D Auto Select Bendwidth
[ Auto Select Sample Pericd Auto~tune Motor Recalculate

Erstle Closed Loop. [[] Auto Select Low Pass Filter

2 RONSA—REBELET. ERFERRTER thores A ure e
[(Amplifier Type] : Direct PWM | EEEEE=CTE ] [ eer—"m 00 )
[Auto Select Bandwidth] : F w4  sechbusiedrutmanc EEETT 00 -

Bandwidth 200 Hz
T ANS Darping Ratio 07 Hin Trevel N
[Encoder Resolution] : 8000cts/rev Mo Travel Cor—

Integral Action K > Auto—tune Move Options

[Excitation Magnitude] : 8.0%"" [ Pests Moveriy P

[ Velocity FF [ Negative Move Only 2 <

[Iteration NoJ : 2 D Acomtreion 7 CNo dog Back

*1 ) |_3_6_1 7}'—70\/)[/—707_'Z I\ : ;\uloSeledBendw\dth
(P3-19) DFIR3 04— T -

w0

JTEELEERRL TS s
o
I Encoder Resolution 8000 cts/rev I
« [Encoder Resolution] FE—%& 1
Q&EH-UDINIVRAD Y RS
FELTLIZS0,
£@% 2000pulse/rotate M/ VIV R
IV —&% A BREOEFETHDY
FLTWB®DOT,. [Encoder
Resolution] # 8000 & L TWZE T,
3 [Auto-tune Motor] AV %S w sy S e oo E——
L/?@—o Amplifier Type Excitation Magnituds 80 B %

Specify Desired Performance Excitation Time o0 ms

Bandwidth 200 s H
" M. Trael Co—
Damping Ratio o7 &
Max Travel 4000 i
Soft Hard
Integral Action N B Auto—tune Move Options
] Positive Move Only: Iteration No
[ Velocity FF [J Negative Move Only 2 Bl
[ Accsleration FF [JNo Jog Back
Options
Auto Select Bandwidth
[ Auto Select Sample Period Auto-tuns Motor Recalculate

[] Auto Select Low Pass Filter

NewT uningGULS pecifyEncoderResolution

Encoder Resolution 18000 cts/rev.

4 E@X W ‘E—‘D‘b‘“ﬁﬁéﬂf: 5. [YeS] Position AutoTune Message
REVEHIWHLET,

We have chosen a safe and conservative bandwidth of 4.6 Hz.You may
choose a larger bandwidth of up to 4 times this value and Click Begin
Tuning again. Do you wish to go back and change this bandwidth (if you
choose No the auto-tuning process will continue?)

3-22 CK3M/CK5M ¥ =X X% — 7y 744 K DirectPWM 1 > %27 1 — iR (SBCE-467)
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5 GoBEARRSNLCS. (IMmplement] | oo <
RaVELUWHLET, R ——
Proportioral (Kp) 4 £ 0708372719665314
Derivative (Kvfb) “ 40 17.2223454108807
Integral (Ki) 9.9999997e-05 9.9999997e-05 0
Velocity feedforward (Kuff) 0 40 o
Accsleration feedforward (Kaff) 0 0 o
Derivative Gain 2 (Kvift) 0 ] o
Velocity feedforward into Integrator (Kviff) 0 0 0
Restore
Active filter will be removed -
© (Current Gains] IZ [Recommended [ ® e temtstorvoror -
Gains) DENRBRENTNS T &4 e [
= Proportioral (Kp) 703372719665314 [ 4
AL, (0K REVAESUVHLET. e e
Integral (Ki) 0 3.9999997e-05 0
Velocity feedforward (Kvf) 0 0 ]
Accsleration feedforward (Kaff) 0 ) (]
Derivative Gain 2 (Kvift) 0 bl (]
Velocity feedforward into Integrator (Kviff) 0 0 0

Restors

Implement
| OK I

Active filter will be removed
Cancel

3-6-4 /N2 NIEDOFEER

LIFOFIRICHEO, X7 v TS

EEEDRIL DD,

KUBY RN FIBICRELE T

1 Tune@@T [Position Loop

(o5 E it Current Loop Turing Open Loop Test. Fosition Leop Auto—tu i—flterSetup Adaptive Cortrol [
. . o2 FeedBack Gains Selectior
Interactive Tuning] @ [Step] % &R e . =
Derivative Gain 1 (Kvib) 17197138 | Step Mow
L/ ai a— o Derivative Gain 2 (Kuife) | StepSize
Integral Gain () o
Step Time,
FeedForward Gains
Velocity Fesdfbrwend Gain 1 (Kuf) R
Velocity Feedforward Gain 2 (Kuif) o ]
Acceleration Feedforvard Gain (Kaf) P ]
Friction Feedforward Gain (Kff) P ]
Integral Mode (SwZving) o Move Otiors.
Fatal Following Error Limit (FatalFeLimit) 8000 O Aﬁ:‘j‘lc’:‘&ﬁ
Kil Servo Output Limit (MexDac) g5t [] Dl Time
Servo NonLinssrities. After the Movs
A6 el Input Deadkend Size (BreakPosEr) o
nput Descland Gain (KEreak) ] 1
Output Deadkand Inver Size (OLIDkO") [ —
Output Deadkand Outer Size (OutDEOF) |
o i Output Deacband Seed (O utDESsed) b i
N, ° = B} Curvent Loan T en Laop Test. Position Loap Auta—tune. Position Loop Interactive Tuning Pra—fliar Setun Adsptive Cartral | nf e Fiter Satup LG Satup
2 /jz O)} \ - )( - & 7(? X AE L/ i @— o FemBack G Trajectory Selection
. Froportoral Gain (k5] 05787E07S Steo Femo Paratlic Vel Trapezoidsl Vel SOunve Sinusoickl
[Step Size] : 2500mu om0 isss .
Derivative Gain 2 (Kif) g I E— ) - I
Itogral Gain () o
FoadFoniarn Gains s = "
Velacity Faedforward Gain 1 (<) o
Velosity Feedforward Gain 2 (Kvif) o
Acoslerstion Feedforward Gein (<) o S
Friction Feadorvard Gain (KF) o
Insgral Mods (SwZvint) o] Move Options
Fatal Following Ervor Linit (FatsIFeirit) [E) ] [T e s
Servo OutotLinit (Wesec) Pt
Servo Norincarties Dt tiove I
It Deackand Sizs (BreakFosEm) g Selact Flot it
Input Deadtand Gain (KErealk) 0 Fide e oe .
Outour. Deackard brer Size (QutDEOr) 0
Output Deackard Dter Sias (OUDEDF) 0 Eatise
Output Deackberd Seed (OutDESeed) ° SiSmEEL I mf

CK3M/CK5M 1) =X X% — 7y 744 N DirectPWM 1 %7 = — X7 (SBCE-467)
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3 [SteD |\/|Ove] /j—\“& ESYYAHLFE oo T O T P i P s o o o s s Cre ol S L5

Trajsctory Selection

Proportions! Gin (6) 76707 Stop Famp Parsbolic Vel. Trapezoickl Vel. SCunve Sinusoichl
@ o Derivative Gain' (k) (16 42508 Seloct Stop Vove Faremeters
Derivative Gain (i) o q u
rtegrel Gein (41) o [
‘ Sten Time 500 s
FoedForvard Gaira
Veloci rwerd Gain 1 (Kuf) o
Velocity Fesdfornerd Gain 2 (Kuif) [
S — | — ]
Friction Feedforaard Gain (<77) [
ntegral Mods (SwZvint) Move Options
Fatal Fellowing Enor Lt (FetalFeLimit) (M
Servo Ot Limit (MaDac) el Time R
Servo NorLinsariee Hagarive e B0 ms
nput Deadbsrd Size (BreskPosEm) 0 Select Plot It
Inout Deadbard Gain (KBresk) lo
: Lof e
Output Deadband lnner Size (0utDeOn) o
Output Deadzand Outer Size (OUIDEOT) [ Right fvis

Outrut Deadcand Seed (OueDaSesc) o Srevern e b | s

4 R7vInEEMEERLETD,

0°3)

323.00

322.50

322.00

321.50

]
5
E
=
g
2
s
&
=
=
=3
<
]
=
2
o
E
E
£
8

Normalized w.r.t. to home posi

321.00
100.00 200.00 300.00 400.00 500.00 600,00 700.00 800.00 90000 1000.00
Time (ms)

5 Q *% 1&% L : % L/ T L 3 78\\ (, Al i?%é\ Lé: \ Current Loop Tuning Open Loop Test Position Loop Auto~tune  Position Loop Interactive Tuning Pre—filter Setup Adaptive Control Inte

Simple Auto—tune Advance Autotune

[Advance Auto-tune] BEICREY. Specify Amplifier Type Specify Auto-tune Excitation Settings
. o = e TyEs Direct PAM < -
[Bandwidth] £=5IckER@ICHE ™ oo thers S

Excitation Time 100 ms
LEd, I Bandwidth 180 ° ke I .

Min. Travel 400

mu
Uamping ratio T
Max. Travel [4000 . '
Soft Hard I
Integral Action o > Auto—tune Move Options

[] Positive Move Only fteration No
[ Velocity FF ] Negative Move Orly 1 2
[ Acceleration FF [ No Jog Back
Options
[[] Auto Select Bandwidth
L] Auto Sslect Sample Period Autorture Motor Recalculate

[] Auto Select Low Pass Filter

6 [ R) eca | cu ‘ a te] 7.H Q \/ 7& b IJ W 5 L/ é\t Cunrent Loop Tuning Open Loop Test Position Loop Auto—tune Position Loop Interactive Tuning Pre—filter Setup Adaptive Control Inte

Simple Auto—tune Advance Auto—tune
E Specify Amplifier Type Specify Autotune Excltation Settings
Fopliior Ty Direct PAM v Excitation Magnitude B0 El
Specify Desired Performance Excitation Time 100 -
Bandwidth 180 S
" Min. Travel [400 mu
Damping Ratio 07 =
Max. Travel [4000 i ]
Soft Herd I
Integral Action < > Auto—tune Move Options
[ Positive Move Only teration No

[ Velocity FF ] Negative Move Only 1 B
[ Accsleration FF [1No Jog Back

Options

[[] Auto Select Bandwidth

L] Auto Select Sample Period Auto-tune Motor Rl
[] Auto Select Low Pass Filter

7 BOBEEHAERRSNTTS, [Implement] | ® ao-tne resuts for Motor »
KRR D)o LET,

Proportional (Kp) 0.70337272 0.70337272 1.9111081019767
Derivative (Kvfb) 17.222345 17.2223%6 28,388481 446506
Integral (i) ( ) 0

Velocity feedforward (Kvff) 0 0 0

Acceleration sdforward (Kaff) o J 0
Derivative Gain2 (Kvift) o J 0
Velocity feedforward into Integrator (Kviff) 0 0 0
Restore Implement.

Active filter will be removed oK Gancs!

3-24 CK3M/CK5M &) —X X% — +7 v 7HA K DirectPWM 1 > %7 1 — X # (SBCE-467)
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B

8 [Current Gains] IZ [Recommended @ s reurs fortotr x
Gains] DEPRBENTODC % " IR B
= » Proportional (Kp) 0810197676 0.70337272 91110810197676
sl [OK] MRV OVVOLETe  mierw o 2555061 265057

Integral (Ki) 0 0 0
Velocity feedforward (Kvff) o 0 0
Acceleration feedforward (Kaff) 0 0 0
Derivative Gain 2 (Kvifb) 0 0 0
Velocity feedforward into Integrator (Kviff) 0 0 0

Restors Implement
Active filter will bs removed oK Cancel

9 #“a 1 [:EU N QB@@E%#%"‘ib\“f%Bn 1 Step Move: #1 5/14/2019 5.04:33 PM
DI TRIFERVIRLET,

—T£045—39¢€
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!
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365 T74—K747—KENE y
7.

MTROFIBICHRED,. RTY TIGEEEAER LIS, KUBDBRNY RIBICHRELE T, @

g

1 Tune E@T [POSItIoN LOOD AULO-  cormtuosrunge comstossre Do s ] s oo s T oS s Gt 5
tune] @ [Advance Auto-tune] % &  smdeawunliooe i)

Specify Amplifier Type Specify Auto—tune Excitation Settings

RL. [Velocity FF] & [Acceleration  asertee  precrm Ercroton bemies 50 Bw
FF] (CFzvomEANE T, Specify Desired Performance taton Time Ca—

Bandwidth 180 ™
" Min. Travel 400 | mu
Damping Ratio 01 B
Max. Travel [4000 |
Soft Hard
Integral Action K B Auto—tune Move Options
[ Fesitive Move Only lteration No
Velocity FF [] Negative Move Only. 1 2
Accsleration FF [ No Joz Back
[ Auto Select Bandwidth
[ Auto Select Sample Period Auto-tune Motor Recalculate

[ Auto Select Low Pass Filter

2 [R eca | cu | a te] /—ﬁ & VY 7% /j IJ Y] (7 L/ i Current Loop Tuning Open Loop Test Position Loop Auto—tune Position Loop Interactive Tuning Prefilter Setup Adaptive Control  Inte

Simple Auto—tune Advance Auto—tune
d o Specify Amplifier Type: Specify Auto—tune Excitation Settings

Amlifier Type [Drectpma ] Excitation Magritude 80 &%

Specify Desired Performance

Excitation Time [100 ms
Bandwidth 180 E
. Min. Travel [0 |
Damping Ratio o7 B
Max Travel 4000 i
Soft Hard
Integral Action < > Auto—tune Move Options
[ Positive Move Only Heration No
Velogity FF [ Negative Move Only I E
Accsleration FF [ No Jog Back
Options.
[ Auto Select Bandwidth
i et e 5 e Auto-tune Motor Recalculate

[ Auto Select Low Pass Filter

CK3M/CK5M &) — X X% — "7y 7#H4 K DirectPWM 1 > %7 1 — X (SBCE-467) 3-25
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B

3 BOEEAFERSNICDS. [mplement]  ® avouneResis orotor y

NIV )W o LET,

Proportional (Kp)

Derivative Gain 2 (Kvifb)
Velocity feedforward into Integrator (Kviff)

Derivative (Kvfb) 2 28
Integral (i) 0 0
Velocity feedforward (Kvff) 0 28.333481 446506
Accsleration feedforward (Kaf) 0 ) 215.150816623052
0
0

Restore. Implement.

Active filter will be removed oK Cancel

G0N

4 (Current Gains] (Z [Recommended | ®auoumereusformo %
Gains] DEDRBSNTOB x| - IR R
» portional (Kp) G’ 676 9 cl ) 81019767
[OKJ m&\/%b U v b L/%@—o Derivative (Kvib) 28.3884814465067 838848 28383481 446506
Integral (Ki) 0 ! 0
Velocity feedforward (Kvff) 28.3834814465067 [ 28:333431446506°
Acceleration feedforward (Kaff) 215.150816623052 [ 215.150816623052
Derivative Gain 2 (Kvifb) C )
Velocity feedforward into Integrator (Kviff) 0 b 0

Festors ’I‘
et = e -

B  [Position Loop InteractiveTuning]
@ [Parabolic Vel.] #ERL. KD/
TA—
[(Move Size] : 2500mu
[(Move Time] : 500ms
[Left Axis] : Velocity
[Right Axis] : Following Error

RERELT T,

@ [(Parabolic Velocity Move] A& %
o2UvoOLET,

7 ﬁg@ﬁif@/jﬁﬁl\j\%#?ﬁ% ﬁﬁ%ﬁ‘?\ L/ g @'o 1 Parabolic Move: #1 5/14/2019 5:

= @

@

&

=

Command & Actual Velocity (m unit/(ms))
°
Following Error (m unit)

@

200 300 400 500
Time (ms)

CK3M/CK5M 1) =X X4 — N7y 7#H 4 N DirectPWM 1 > % 7 = — X7 (SBCE-467)
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B

8 [Fo| lowi ng Error] b‘ﬁg[:;{j L/TIEﬁ Current Loop Tuning Open Loop Test | Position Loop Auto—tune  Position Loop Interactive Tuning | Pre—filter S

BAETEBEE (Kvif] k=< L Towem
o WHEZBITBHEE (K] Z/\ ceiatecant i
éf < [_/ 35 @_o Derivative Gain 2 (Kvifb)

Integral Gain (Ki)

ﬂﬂ

FeedFarward Gains

| siocity Feedforward Gain 1 (kv 50 |
Velocity Feedforward Gain 2 (Kviff) 0
Accsleration Feedforward Gain (Kaff) 21515082

Friction Feedforward Gain (Kff)

—T£045—39¢€

9 BO [Parabolic Velocity Move] "% 1 Parabalic Move: #1 5/14/2019 5:12:28 PM
EoUvOLET, il Volacr -
« Ch% [Following Error] DYREIC :
HLUTHRENG<32DFTRYRL

F9,

Command & Actual Velocity {m unit/(ms))
Following Error (m unit)

100.00 200.00 300,00 400.00 500.00 600.00 700.00 B00.00 900.00 1000.00
Time (ms)

10 @#IC. [Following Error) A W
. N o tep mp  Parabolic Vel. Trapezoidal Vel urve Sinusoidal Sine Sweep User Defines
[Acceleration] (JERE). [POSItION]  Seect Parbolic Move Parameters
(IB) B EICBRAE R DB, Move Size o Jm

[Kaff], [Kfff] OEZBRBSEET, Yowiline o e

Parabolic Velocity Move:

Move Options

Kill Motor
U After the Move

Dwell Time Repetitive
L] After the Move 500 ms L Newe
Sela Bl s
Filter Calculator
Loft A
Right s
Show Servo Block Diagam (] Plot to New Chrt Following Error
one

3-6-6 ENMEHERIEFa1—ZVINIFX—420TOY 1T ML
MTFOFIBICHE > TEERRE T, F2—ZV LIS X—A0TOY 15 MEETLE T,

CK3M/CK5M &) — X X% — "7y 7#H4 K DirectPWM 1 > %7 1 — X (SBCE-467) 3-27
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Terminal 5 Terminal: Online [192.168.0.200 : SSH]
[Motor(1).PhaseFindingStep=1] 3
IYVRERATL, JT—RY—FAZE
TLE T,

IMotor[ﬂ.PhaseFindingStep=1|

* [Motor(1]).PhaseFindingStep] @ |y P
Bht1. 6. 7. 0&EBBLETD,

¢« JI—RXH—FHRINT B Command/Query Response
[(Motor(1).ClosedLoop] & Svs.ServoCount 4088603
[(Motor(1]).PhaseFound] MEH'0 MMl
NH1ICBYET, T, \ Motor[1].PhaseFindingStep 0
(Motor(1].New(0).Pos] D@D
[(Motor(1]).AbsPhasePosOffset] @ || Motor[1].ClosedLoop 1
REBFIUELKELBRYET, ZD
= AMP ENAB 0 @ LED H'&SUT Motor[1].PhaseFound 1
L&d. Motor[1].New[0].Pos 469.759999999999991

Terminal 05 [#1j+] OV %A Terminal: Online [192.168.0.200 : SSHI
17TL&FET, Motor{1].PhaseFindingStep=1

T—A2PPELTOBDIE2ERLE
I, Ffo. Position D4 Y ROTHT D

[Velocity] OEHAH32 A THDZ & Position Velocitv

=HERLET,

* [VelocityJ(&[Motor(1).JogSpeed] |#1 10,608,759.57 mu 31.32 mu/msec
(FT7+IF:32) OBETREFYE I,

#2 0.00 mu 0.00 mu/msec

Terminal 73\‘5*“@”] INYRZERAT [erminal: Online [192.168.0.200 : SSH]
L. E=X%Z@BILct3E 7, Motor[1] PhaseFindingStep=1

#1j+

CK3M/CK5M ¥ =X X% — 7y 744 K DirectPWM 1 > %27 1 — iR (SBCE-467)
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5  Solution Explorer @ [PMAC Script
Language] - [Global Includes] O
([Cd D global definitions.pmh %R o © Gj | '® - & | K -

Solution Explorer v I X

R
Search Solution Explorer (Ctrl+:) P~
4 | Documentation - ®
p— (<]
E] note.txt H
- |
P [ Log %
4 | PMAC Script Language 3
PRl D I [ U R [ "I'
(W) global definitions.pmh I\'
L Kinematic Routines N
P [ Libraries
> [ Motion Programs 3
b [ PLC Programs
-w w
>
o)
6 F21——- HCLUBIKEAVE Motor[1]. liGain = sx %
global definitions.pomh (C3BEL & F o Motor [1]. IpfGain = sk =
Motor [1]. IpbGain = sx (r\%
Motor [1]. Servo. Kp = sk Y
Motor [1]. Servo. Kvfb = sk l-l'
Motor [1]. Servo. Kaff = sk I
Motor [1]. Servo. Kvff = sk S
7 Solution Explorer ® [Configuration] . =
- » —
DFICH S pp_startup.txt ZRE & SEluEe Elere i i'
7 COo@ o-a|p - 5
S
Search Solution Explorer (Ctrl+:) P~ EL
> [ Clanguage = h/‘
4 | Configuration —\E

(I} pp_custom_save.cfg
) pp_custom_save.tpl
E| pp_disable.txt
= pp_inc_disable.txt
E] pp_inc_startup.bd
M nn cava o
L1 systemsetup.cfg
4 | Documentation b

BRI 7T —XHP—FFTIYE  Motor[1]. PhaseFindingStep = 1
ZREHLET,

CK3M/CK5M 1) =X X% — 7y 744 N DirectPWM 1 %7 = — X7 (SBCE-467) 3-29
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QO JovishrEELREAEHVO-F

L&,

s BEIVREASHYO—RAERICIDNT
& [3-4 3V FO—SDOREHRTE
(P.3-8)] OFE3~6%#8RBLT<L
[S=1AN

* FE5. 61TRTLDIC global
definitions.omh (C5 1 > &2k g
BCETCHAVHETOOSLELT
PMAC ICADYDO—RTEEY,

« FIE7. 8ITRITLDIC
pp_startup.txt (IC 7 z—XH%—F=F
[FTOXRYVREASZRT D ET. BRE
ABFICEY Y ~RICEFHNCT
I —XY—FxR7TL. Motor(1)%
BRCLFED,
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