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3 Analog I/F B3+

LR

1B Ethernet BL4T T H 25 AEL AN .

1
2  EEREHEMNRIE.
3 /&3 Power PMAC IDE.
* BEiEt, IR ERFEIREEIARTE
1E, IFHITRMIERE.

£

PowerPMAC [DE

4 %27% Communication Eifi, EEEE

EXTRITHIZER P i, S
[Connect] .

o EHIZEEVERIA IP Hhi R
192.168.0.200.

o IEEE, HI% Windows # IP ik
5E H 192.168.0.X.

Communication

1 A

B £

IP Address

Port

Protocol

Lsger

Password
SelectDevice &tStartup

192.168.0.200
SSH

root
29900800

True

Gonnect J [ LestSession | | Mo Device |

C

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

5 Ea#hiPower PMAC IDE, X 5iaHIs8
BELHRTS.

) - IP: 192.168.0.200 CPU: arm,LS1021A Firmware: 2.3.8.126
U EtherCAT  Window  Help

309 Ribbon | ¢ Communication Setwp | € Start
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3 Analog I/F B9EZ B

6  iEiF [File] dhsgsafy [New] |
[Project] .

. PowerPMAC 1DE 4.0.0.8 (Administrator) - IP: 192.168.0.200 CPU: arm,L51021A Firmware
File | Edit View Debug Tools DeltaTau FEtherCAT Window Help
ew * | #3 Project.. Ctrl+Shift+N
e ' % Fle.. Ctri+N

Pasition: Online[192.168.0.200::

¥ Save Al
Export Template
Export
Import
Page Setup
Print. Ctri+P

Recent Projects and Solutions

1 AANIEWmBER. REMLE, ®F
[OK] .

+ Recent Sort by:  Default -l Search Inst s (Ctrl+E P -
Akl S\ powertrick v PowerPMAC  Type: PowerPMAC
PowerPMAC 2 PowerPMAC Project Template
| we
PowerPMAC Solution T (i Foneliac

Name: PowerPHiAC] ]
Location: C:¥Users¥Administrator¥Documents¥PowerPMAC IDE - | Browse.. |
Solution name: | PowerPMAC3 Create directory for solution

s

3-2-2 FHISERVIIRIRE

HATIEHIZRHIFI IR E -

P emrsEm

MiakElE, FHRF[HEHRER, Bzt haRZENRE, BRREFHRE.
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3 Analog I/F BOEIZ LS

1 & Terminal N [$$$*] $54, %
PHI BRI E R TR

@ PowerPMACS - PowerPMAC IDE 4.0.0.8 (Administrator) - IP
File Edit View Project Build Debug Tools Delta
Bro-QRP XD 2-C-
i B=] Terminal €5 Position [@] Watch [¥] Status [G] Jog Ribbc

J -

Watch: Online [192.168.0.200

Send E}}gma 2F Command Response

[ Sy=.SenoCount 1357222975

Terminal: Online [192.168.0.200 : SSH]

BHBEE e

3

$CC¢

<
5%

BTN

4
E

2 1813 Power PMAC IDE £Y Terminal 4 Terminal: Online [192.168.0.200 : S5H]
A [save] #%.
%R 5, Terminal i8S x“Save
Complete”.

3 1814 Power PMAC IDE #J Terminal 4 Terminal: Online [192.168.0.200 : SSH] 1 x
A [$3%%] #6545,
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3-3 HKingFRObisk

3-3-1  HhiRORTMIEBNEFAIECE
e TR S IR 3 ] 8 SO RIBR N SR TRE 4%

| spuemsmesn

CK3W-AX[] SGDV-OI
MAERED

DACA+ 1 9 | TREF
AGND 3 10| SG
AE_NO 7 40| /S-ON
AE_COM 15 32| ALM-
FAULT+ 4 47| +24VIN
FAULT- 1 31| ALM+
YLD

CHA 1 33| PAO
CHA/ 6 < > 34 | /PAO
CHB 2 35| PBO
CHB/ 7 < < 36| /PBO

| smwsmmset

CK3W-AX[] SGD5S-[J
MR EO

DAC1A+ 1 9 | TREF/VLIM
AGND 3 10| AGND
AE_NO_1 7 40| RUN
AE_COM _1 15 32| ALM_COM
FAULT1+ 4 47| +24
FAULT1- 11 31| /ALM
SR ED

CHA_1 1 33| +A
AT 5 X e

Serial Enc DAT+ 5
Serial Enc DAT- 10

CHB_1 2 35| +B
CHB_1/ 7 < < 36| -B
OutFLAG_B 15 4 | SEN
GND * X 256

e AHVERLE R BB ST AT 7

IR ZHR S
BREBA | BUR=REELE CK3W-CAA03A
ERIBA | dmADEREE AT CK3W-CAEDO3A
BRIBA, | ERE SRR F AR IRE T | XW2D-50G6
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3-3-2  FFXEIRMIRENERAIACL
80T R PR RAR B A 28 2 T AR -

FrXeE | {ARRIRRNER
+24V 47 : +24VIN
GND 32: ALM-

FUHEEE €€

w

%7 oHLHEE (2R Sl B 3 Z-¢-€
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3-4 fHHISRHSEMILE

HATIEHIZR AR ARBE BN 2R Y IE SRR TE

1 477 Solution Explorer # [PMAC
Script Language] — [Global
Includes] T~#J Global
Definitions.pmh.,

llowing Erro--- P8l Solution Explorer > 0 x

@ o-a| f -
Search Solution Explorer (Ct O ~

1 PowerPMAC3 -
B [ System

b [d C Language

b [d Configuration

b 3 Doecumentation

b [Cd Log

4 _[Z PMAC Script Language
4 B Global Includes

[ glebal definitions.
[ Kinematic Routines

b @ Libraries E
4 4

Solution Explorer BeEEERUT=

2 BAEMKSIAEAE Global * CK3W-AX1111008¢
Definitions.pmh &, Sys.WpKey = $SAAAAAAAA

Gate3[0].PhaseFreq = 64000
Gate3[0].ServoClockDiv = 3
Gate3[0].Chan[0].PwmFreqMult = 5
Sys.ServoPeriod= 1/16
Sys.PhaseOverServoPeriod = 1/4
Motor[1].ServoCtrl = 1
Gate3[0].Chan[0].OutputMode = 0
Gate3[0].Chan[0].PackOutData = 0
Motor[1].pDac = Gate3[0].Chan[0].Pwm[0].a
Motor[1].pLimits = 0
Motor[1].AmpFaultLevel = 1

* CK3W-AX121200/¢
Sys.WpKey = SAAAAAAAA

Gate3[0].PhaseFreq = 64000
Gate3[0].ServoClockDiv = 3
Gate3[0].Chan[0].PwmFregMult = 5
Sys.ServoPeriod = 1/16
Sys.PhaseOverServoPeriod = 1/4
Motor[1].ServoCtrl = 1
Gate3[0].Chan[0].OutputMode = 7
Gate3[0].Chan[0].PackOutData = 0
Motor[1].pDac = Gate3[0].Chan[0].Dac[0].a
Motor[1].pLimits = 0
Motor[1].AmpFaultLevel = 1
3 (EREMRABEN, BAMEIREIE  Gate3[0].EncClockDiv = 3
Z|| Global Definitions.pmh 3R T~ E8.  Gate3[0].SerialEncCtrl = $82230005
Gate3[0].Chan[0].SerialEncCmd = $13000
Gate3[0].Chan[0].SerialEncEna = 1
Gate3[0].Chan[0].OutFlagD = 0
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4 MBI TE ne[192.168.0 SH) x B v ® x|
D o-0 p-
H#% & IDE BEA LR [Solution p-
Explorer] IH &%k, i%#F [Build and

Download All Programs] , #4TH##n

T#.

Build L3 System

Rebuild {3 C Language
Clean 3 Configuration
3 Documentation

&

New Solution Explorer View

3 Log
Lt * | PMAC Saript Language
Build and Downiload All Programs p L Global Includes
Download All Programs [ global definitions.pn|

Kinematic Routines
Map PMAC Variables - :

+ - 4 Ubraries
Add Macro Project -3 Motion Programs
X Cuwt CerieX 3 PLC Programs

&) Paste CtrisV

ELf:0 240 R R

Unload Project
¢ Open Folder in File Explorer

Properties ARt +Enter

w

Solution Explorer IEEEERNENN

B &t Output Window #IA R ERE .
o fREEKLIYAT, EiE@IE Output Window :
WAIRNE . RERFHIZ, 3§ | 500 Uputiom: Buld _
&~ 70 Uploading pp_prol.h Tile trom the FowerEMaL.
TEBAZRF - Uploading and synchronizing PowerPMAC variables
Download successful.
Total Project download time = 5881 seconds.

Total Project build and download time = 16.059 seconds.
Build Eucceeded.

Ouiput

Exception Settings Relfivelid

6 & Power PMAC IDE K Terminal i
A [save] #%.
%R fE, Terminal i8S ~“Save
Complete”,

7 & Power PMAC IDE # Terminal 4
A [$%%] 8.

H emisem

WRETR, {RABREIEA Sys.ServoPeriod HIREIBZIMER /N, HIADBHIFRIEE. WNRAKRIEH
WE, AIRESEUTHISE N EtherCAT IRENEE AR
(f5) {RIARETSH 12kHz B
1IE#A: Sys.ServoPeriod = 1/12
Hiz: Sys.ServoPeriod = 0.083333
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3-5 (AARIRENFHYHMILE

£/ SigmaWin+, #1T SGDV-ORIRE. HUM T RN, BEERNFNEH. (FRAORUIMISH
ERFFETRE. ) KT SGDV-OrRERE, ESEREMINF.

No. pps TEE
Pn000.1 | E&ZFE&HIAR 2: fAfEiEH ERIES)
Pn002.2 | £&xi4mAS=smIfEA 5% fER R g
1: BRIRIDRIE NI EREEER.
fE BRI EEAT
0: B3t mideE R BT miT=s1EA.
Pn200.0 | #5$ AT 4: ATE+B#E (41%) | [Fi®4F
Pn50A.3 | P-OT 5S4 8: EEHRAEEEN [ RIFIEFHMIFE)
Pn50B.0 | N-OT {52 45# 8: EEREEEN [ AIFREEMIFE) |
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3 Analog I/F BUEZ S

3-6  ZIEFAIA

A Z BIHYIRE R B £ EBIEH.

1 #id Terminal i\ [#1 out0] &% It Terminal: Online [192.168.0.200 ; 55H] - 1 x
BT, BiffADikbTF{=Ak ON AR
o ([ERETRIEERT, FERBET
Terminal I\
[ Gate3[0].Chan[0].OutFlagB=1] .

2 & Terminal A [#1 out1] #54.,

Yigd)iz o-¢

3

3 WIADAEENERE. F8, fiA Watch
B0 [Position] HIEMIES .
.« MR [#1 out1] ESEDAMT
HewE, A [#1 out2] « [#1
out3] HEAHIHE.

Watch: Online [192.168.0.200 : SSH]

On
S pemand

B SysServoCount 3726741
[l | ECATIOlEnable lo

|
= B

Command Response

Sys.WpKey = SAAAAAAAA

Gate3[e].Phasefreq - 64660
Gate3[@].ServoClockDiv = 3
Gate3[@].Chan[8].PumFreghult = 5
Terminal: Online [192.168.0.200 : SSH] >3 x SyE-sebinReriod - 1iih
Sys.PhaseOverServoPeriod = 1/4
Motor[1].ServoCtrl = 1
Gate3[e].Chan[8].0utputtode = @
Gate3[@].Chan[8].PackOutData = @
Motor[1].pDac = Gate3[@].Chan[@].Pwm[@].
' 100% - 4
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3 Analog I/F BEIZE L 1B

3-7 LDiXmiEE

3-7-1  FFER
EDAEUFRORSIES, BAWASMEEREEH.

1 M [Delta Taul — [Tools] B IFTFF B tune : onliinel192.168.0.200:55H] _— —
HMEY Tune EE, %% [Open Loop L SRS Gurrent Loop Tunin | Open Lose Test | Positon Loop Auta-tune [ Positin
Step Test | Sinuzoidal Test | Sine Sweep Test
Test] — [Step Test] » teisgidal Tost [ e Susee Tost
Open Lagp Step Test Paramet
1%% é@xqéﬁﬁgzg% HTJ. , Eiﬁ??i}aitﬁtﬁﬁ ’ peEn Loop ep les arameters

| Test Amplitude

B@IT Terminal 3 0 W
[ Gate3[0].Chan[0].OutFlagB=1] . | e W me
I Mumber of Repetitions 2 3

[ Open Loop Step Test
I

Enable Closed Loop ‘

2 REAMBEILSH, [ Test Amplitude] :1.0%
(BIERHERERT, FRENEAME. D
[Test Time] :100ms
[Number Of Repetltlon]

3 = [Open Loop Step Test] , kD

3-7-2 HEMBINRE

£ Power PMAC IDE BYBEzhE1EThRE, Bah&EFERE RT3,

1 1#%£$% [Position Loop Auto Tune] — Simpl Auia-tuna | Advance Auto-tune |
[Ad A t t ] Specify Amplifier Tvpe Specify Auto-tune Excitation Settines
vance Auto-tunel . Aie/iie e Diract PWH T Excitation Maznitude 0012 %
Specify Desired Performance Excitation Tims i e
Bandwidth 200 2 He
Min. Travel 400
Damping Riatio 07 e g
Max. Travel 4000 mu
Soft Hard
Inteeral Action 4 (3 Auto-tune Move Options
|| Positive Move Only Tteration Mo
Welocity FF [ Wegative Mave Only 2 2
Acceleration FF [¥] Mo Jog Back
Options

7| futa Select Bandwidth
] Auto Selsct Sample Period

" Auto=tune Motor
| Auto Select Low Pass Filter

HewTunineGULSpecifyEncoder Resolution
Encoder Resolution 10000 ctefrew

3-12 CK3M #%| FandEr RIIEH™ 2-V RIERIENRE (SBCE-CN5-101)
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2 REANREESH. [ Amplifier Type] : Torque Mode
* [Encoder Resolution] &% E AR [Auto Select Bandwidth] : Check
EFT R RRDIAMAISEE 7 ##%E XA [Encoder Resolution] : 8192
RRIREIZSHIE TS0 LE R ER,. D& [Excitation Magnitude] : 1%
i 1 BEpvia L AoR e E. GEIEEUFFIFRELEIE. )
[lteration No.] :2

3 B [Auto-tune Motor] . (S taztane] Pavence Auto-ions |

Specity Amplifier Type Specify Auto-tuns Excitation Ssttings
AneliEe e Torque Mode - Excitation Magnitude 00 [ %
Specity Desired Performance T - e

Bandwidth [200 s He

= Wi, Travel [ o

Damping Ratic 0.7 mu L‘
Max. Travel 4000 o

Soft_ Hard dH

Tnteeral Action 4 [ b Auto—tune Move Options: EF

[] Positive Move Only Iteration No o=

[7] Welocity FF [7] Megative Move Only ke £ ﬁ

[7] Acceleration FF [] Mo Jog Back L]

Options E'.R‘

[] Auto Select Bandwidth
[7] Auto Select Sample Pstiod
[7] Auto Select Low Pass Filter

w

New TuningGLITSpecify Encader Resolution
Encoder Resolution 10000 cta/rew

4 +LmanmEss, aE (2]

We have chosen a safe and conservative bandwidth of 6.9 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 Mo the auto-tuning process will continue?)

TZ)(2EHILE €-/-¢

5 tHaNmERERE, £&

[Implement] .

Proportional (Kp) ] ] 1.56379049970272
Derivative (Kwb) 10 10 2013016704698 14

Tntezral (Ki) 99993997205 | [9.9999997=-05 1

Velocity feedforvard (Kvif) [0 1w 0

Acceleration feedforard (Kaff) 0 0 [

Derivative Gain 2 (Kvifb) ] 0 0

Velocity fesdformard into Inteerator (Kviff) f 1 i
| e ‘ | maemen ]
#ctive filter will be temoved I o ‘ [ il I

3-7-3 WRHNFIEE

LM TN BRI, #EFEESERIHIE.

\:7-% ?1 [ g . Current Loop Tuning | Open Loop Test | Pasition Loop Auto-tune | Fosition Loop Iteractive Tunine | Pre-filter Setup | Adaptive Contral | Interactive Filter Sel
1 135 [ Position Loop Interactive
Tunin ] Propartional Gain (Kp) 058428814 Famp | Parabolic Vel. | Trapezoidal Vel. | 5Guny
g °© Derivative Gain 1 (Kufb) 29155466 Select Step Move Parameters
Derivative Gain 2 (Kvifb) 0 Step Sice 00 -
Integral Gain (ki) 0
Step Time 5000 ]
FeedForward Gains
Velosity Feedforward Gain 1 (Kvff) 0
Welocity Feedforward Giain 2 (Kviff} [
Acceleration Feedformard Gain (Katf) O
Step Mowe
Friction Feedformard Gain (Kfff) 0
Inteeral Mode (SwZvint) o Move Options
Kill Motor
Fatal Follawing Errar Limit (FatalFelimit) 5000 e
Servo Output Limit (MaxDac) 2707 Dwell Time
Servo Noninearities I bter the Move 500 m
Inpuit Deackband Size (BreakPoskrr) [ ==
Tnput Deadband Gain (KBreak) 0 (e etz "
o
Output Deadband Fer Size (OutDBOR) 0 e TP
Output Deadband Quter Size {QutDBOf ) 0 e
Output Deadband Seed (OutDbSeed) 1 ST R M B
Wator Status Motor Type Servo Algorithm Position Laop Filter In

2 REAMEEESH. [Step Size] : 2500
[Fatal Following Error] : 5000
[Servo Output Limit] : 32767

CK3M %7 FzhiEr RJIEH™~ 2-V RIERESNZEH (SBCE-CN5-101) 3-13
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3 i [Step Movel , FIASHMAR.

File

View  Tools

1 Step Move: #1 2/21/2018 11:32:31 AM

on (10%3)

home por

Command & Actual Position (m unit))

Normallzed w.r.

Stats Decimal 3
Places

Time (ms)

g Error (m unit)

2

Natural Frequency | Unable to calculate due to mutiple peaks.
Inable to calcuiate due to multiple peaks.

Overshoot
Rise Time

Unable to calculate: due to multiple peaks.
16.19ms

Damping Ratio
Setling Time:
Peak Time

B6Ims
67044 ms

Peak Magritude

2472.00 mu

RMS Following Error | 255.81

4

RNEEBEFRIER, REIZ

[Advance Auto-tune] &, FHI%

Simple Auto-tuns | Advance Auto-tuns

Specify Amplifier Type

Specify Auto-tune Excitation Settines

Amplifier Type Torque Made - Excitation Magnituds 100 5
. S s
Bandwidth 1% E j*] =2 N E"J &. Specify Desired Performance
Excitation Time 100 s
Bendwicth ke
— Wi, Travel 400
Damping Ratio (UrR i
Max Travel 4000 mu
Soft Hard
Inteeral Action ‘ » Auto—tune Move Options
Positive Mows Only Tteration Mo
Welocity FF Mesgative Moy Only 2 &
Biccsleration FF | Mo Jog Back
Options
| Auts Sslect Bandwidth
Allogec teamol Rl Puto-tune Motor Fecalculate
fute Salsct Low Pace Filter
5  #F [Recalculate] . [Binple Autonture| Aeance futatune |
Specity Amplifier Typs Specity Auto-tuns Excitation Ssttings
Arclieeizne Torque Mode - Excitation Magnitude 100 %
Spesity Desired Parformance S - .
Bandwidth g0 HoHe
Min, Travel s
Damping Ratio e e
Ma. Travel s m
Soft Hard
Integral Action ‘ (3 Auto-tune Move Options
Pasitive Move Only Heration Ho
Velocity FF Neeative Move Only 2 -
Acceleration FF Mo Jog Back
Options
Auto Select Bandwidth
Bl fito omect samele fariod Auto-tune Mator Rscalculats

| Auto Select Low Pass Filter

HPANMEEE, BE

6

[Implement] .

Propartional (Kp) 053521031 053521031 10.1173972823813
Derivative (Kvib) 27653082 27653082 1202.30789557423

Inteeral (ki) a ] ]

Velocity feedforward (Kvff) a 0 0

fcceleration feedforward (Kaff) ] 0 [

Deerivative Gain 2 (Kvifb) ] 0 o

Velocity feedforward into Inteerator (Kwiff) [ [ 0
| Do | P I
Active filter will be removed | oK | T, |

BEZSE1. EEULLR, BER

B HARF RO R M RE

CK3M R%1 BaitsEs &/I[BH.= 2V RIHFIRIEZNEE &~ (SBCE-CN5-101)
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3-7-4 HIRERIRE

1 i%#% [Position Loop Auto Tune] — Sinple Autosine] Advance Pt |

N Specity Amplifier Tope Specify Auto-ture Excitation Settings
Advance Auto-tun nik _
[ dvance Auto-tu e] ’ ,_‘]L Amplifier Type Torque Mode - Excitation Magnitude 100 = %
[ Velocity FF] #1 [Acceleration Soeeiy Do P e
xeitation Time 100 ms
FF] . Biandwidth 300 2] he
Min. Tr |
e R in. Trave ) s
Max. Travel 4000 mu
Soft Hard
Integral Action ‘ » futo-tune Move Options
Positive Mave Only Teration No
7] Velocity FF [] Megative Move Only 2 -
] Acosleration FF No dos Back
i
Auto Select Bandwidth
Atto getect Samole) fariod furto=tune Motor Recalculate

Auta Select Low Pass Filter

SIBCHYLE 2-€

2 #iF [Recalculate] , AEBTHHHE
O5H) [Implement] .

Proportional (Kp) 10117397 10117397 10.1173972823013

Derivative (Kyib) 12023079 12023078 120230709557423
Intearal (Ki) 0 ] 0 3

elocity feedforward (Kuff) 0 0 120230769567423
Acceleration feedforward (Kaff) 0 0 7288647417108 1

Derivative Gain 2 (Kvifb) 0 0 0 w

Velacity feedforward into Integratar (Kviff) 0 i 0 Ay

'

N

‘ Restore | \ Implement ‘ :g]}:

— =

#ictive filter will be remaved pei

oK Gancel o

i

pun

[y

T3

3 jE1%$% [Parabolic Vel.] . Move Size 'C?Z::éjffl Z:?;g'euen'tunp TP L At Posten o vt T ol i R Cel| e v 5t |

Trajectory Sel

& MOVG Tlme iﬂz1§% *E HE E/\] 1E Proportional Gain (Kp) 10117397 Step | Ramf) | Parabolic Vel. | Thapezaidal Vel | SCurve | ¢
Gl ° Derivative Gain 1 (Kefb) 12023078 Select Parshalicdl 5

Derivative Gain 2 (Kifb) [ Weive St 2500 o
Tnteeral Gain (Ki) 0
Mave Time 1000 ms
FeedForward Gains
Welocity Fesdforward Gain 1 (KvF) 12023079
Welocity Fedforward Gain 2 (Kiff) i
Acceleration Feediormard Gain (Kaff) 72896477 (T
Parabolic Velocity Move ‘
Friction Feedforward Gain (KFff) [
Integral Mode (SwZvint) [ Mave Options
Kl Motor

Fatal Fallowing Error Limit (FatalFelinit) 5000 raeer
Serva Qutput Limit (MaxDac) 2767 Dol Time
Servo Nonl nearities Aiter the ove 510 ms
Irput Deadband Siee (BreakPosEn) [ e
Tnput Deadband Gain (KBreak) 0 Gller icuiaier

Left Axi
Output Deadband Iner Size (OutDbOr) 0
Output Deadband Outer Size (OutDBOIF) 0 Rieht fy
Output Deadband Seed (OutDbSeed) ] ‘ Show Servo Black Diagram ‘ Plat

~ Motor Status, Motor Type Servo Algorithm Position Loop Filter o

4  #F [Parabolic Velocity Move] .

File View Tools

1 Parabolic Move: #1 2/22/2018 11:34:56 AM

5
£
5
2
H
5
d

1000.00 1500.00
Time {ms)

Stats Decimal - ]
Places & [£2]

Vel. Corr |-091 Avg. FENVel -3037
Acc. Corr |0.00 Avg. FE/Acc -0.28
Max Fe  -114.77 RMS Following Error | 75.69

CK3M %7 FzhiEr RJIEH™~ 2-V RIERESNZEH (SBCE-CN5-101) 3-15
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B  Following Error 183+ & B BIEH%
AT, iBH#K Kvifo BREXE, HE
Kvffo

Gurrent Loop Tuning | Open Loop Test | Fosition Loop Autotung| Position Loop Interactive Tuning. [Pre-filter Setup | Adaptive Gentrol | Ineractive Filter Setup

FeedBack Gains

Froportional Gain (Kp)

Derivative Gain 1 (Kvfb)

Derivative Gain 2 (Kvifh)

Inteeral Gain (Ki)

FeedFarmard Gains

Velosity Feedformard Gain 1 (Kvff)
Velosity Feedformard Gain 2 (Kviff
Acceleration Fesdformard Gain (Kaff)

Friction Feedforward Gain (KHf)

Tntegral Mode (SwZvint)

Fatal Following Error Limit (FatalFeLimit)
Servo Output Limit (MaxDac)

Servo NonLinearities

Tnput Deadband Size {BreakPosErr

Tnput Deadband Gain (KBreak)

Output Deadband Iner Size (utDbOn)
Output Deadband Outer Siee (OutDbOA)
Output Deadband Seed (QutDbSeed)

Mator Status

Harning

10117307
12023079
0
0

3000

72806477
0

[
5000
3767

Mator Type

Trajectory Selection

Step | Ramp | Parabolic Vel. [ Trapeznidal Vel | SCurve
Select Parabolic Move Parameters

Move Size 2500 mu

Mave Tirme 1000 ms

| Parabolic Welocity Mave

Mave Options

Kill Motor
After the Move

Duell Time
Afier the Move 50 s
—_— . SeltP
Fiter Oalcultor |
s — v
ikt
Shaw Servo Block. Diaeram | ol

Servo Algorithm Fosition Loop Filter Info

6 ®xrEE [Parabolic Velocity Move] o
EEU LS, HE Following Error 5
REAEEX.

File  View

0 home position (10°3)

Command & Actual Position (m unit))

Nommalized w.

State Decimal T
Flaces

1 Parabolic Move: #1 2/21/2018 11:52:42 AM

1000.00
Time (ms)

Vel. Corr 053
Acc. Corr 0.00
MaxFe |51.00

Avg FEWVel 1498
Avg. FE/Ace 003
RMS Following Error | 24.04

7  E#, FollowingError SIM®ERE . EEfE%
BREXE, R Kaff, Kfff f9E. &
AT EEREEXE R

File View Tools

to home position (1073)

Stats Decimal TR

1 Parabolic Move: #1 2/21/2018 11:43:48 AM

Time (ms)

Max Fe |-59.16

i : 2
Vel Corr |0.84 Avg. FE/Vel 30.49
Acc. Corr |0.00 Avg. FE/Acc -0.01

RMS Following Error |48.34

3-7-5 FHiEsHmEK

1 & Terminal A [#1+] 155

CK3M #%1 BaitsEs &/I[BH~= 2V RIHFIRIEZIEE &/~ (SBCE-CN5-101)



3 Analog I/F BIEIES

X

2  ADRIEFERESE.
EEt, &k Watch B0 [Velocity ]
018 9+32 M.

‘ PowerPMAC3 - PowerPMAC IDE 4.0.0.8 (Administrator) - IP; 192.168.0.200 CPU; arm,LS1021A Firmware; 2.3.8.126
File Edit View Project Buld Debug Tools DeltaTau EtherCAT Window Help

|B-a-a 88
[=] Terminal € Position [5] Watch [7] Status [G]log Ribbon | & Communication Setup | € Start Page

‘ Debug ~| Any CPU - P Start - ]

4 Command Response
Sys SenvoCount. 1159007182

| | EcaTIO Enable: lo

Terminal: Online [12.168.0.200 : SSH]

Hotor [1].Serv
Hotor[1].
Motor [1].Servo.kvFf = 3500
Motor [1].Servo.Kaff - Gogen

Hotor[1].Maxdac = 32767

3  #TFF Solution Explorer & [PMAC
Script Language] — [Global
Includes] ~#J Global
Definitions.pmh.,

> 1 x
@ o-a|p =
Search Solution Explorer (Ct O ~

llowing Erro Solution Explorer

1 PowerPMAC3 -
b [l System

b [@ C Language

b [ Configuration
I 3 Documentation
I

A

B Global Includes

[ global definitions.
3 Kinematic Routines
"4 Libraries

4 EEITIEEKESHENEE Global
Definitions.pmh 1,

Motor[1].Servo.Kaff = ***
Motor[1].Servo.Kvff = ***
Motor[1].Servo.Kp = ***
Motor[1].Servo.Kvfb = ***
Motor[1].MaxDac = 32767

CK3M R% Bahef &JIEH = 2-v ZRFEREENEEE (SBCE-CN5-101)
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3 Analog I/F BUEIE LB

3-8 EXREFRGENIERIEE

BRERNBEMNREERENERR . XTHEHERRLERERRIES (home & homez #5%) , FS

% DT ARIRIKEHIFA -
FHERRBUTESE, #ITRERIKRE.

3-8-1 B YRISEE

FE—RERABEXT RILR B SRIRNALA 10] B, SEEXTRG[ERERBBAPRETK
RERER, FEREERILR. XTREFENFSE, HSZRIEH~ -V RIERIERNFHIBE
(ES

3-8-2 VBN RIDRNE

MR IX N 38 H ISR ER L X AR B AL B
[3-3-1 ##E O BT FEENZRAIECLL(P.3 - 6) | 3F XXXX R miDeg i T, A6 E MBI HRmADER
E’J% RIEke EHIE R ARG E FOPRVIZERERF, FH#IT.

NREFCESER.
1 1£ Solution Explorer B [PMAC Script ~ open subprog timer(delay_time)
Language] — [Libraries] local EndTime;
subprog1.pmc FidEAMAIIERF. endtime = Sys.Time + delay_time;
while (endtime > Sys.Time){};
close
2 EAMASAMEE Global Sys.Wpkey = SAAAAAAAA
Definitions.pmh =, Gate3[0].SerialEncCtrl = $82230005
Gate3[0].Chan[0].SerialEncEna = 1
3 1£ Solution Explorer # [PMAC Script ~ 3 x| [ Following Eror: Offine B -ooneporer - 7 x

@ o-a|r=
Search Solution Explorer (€1 -

Language] — [PLC Programs] E#
FHaE, ®F [Add] — [New

ltem...] .

] PowerPMAC3
b [ System
b @ C Language
b (@ Configuration
b @ Documentaticn
b [ log
4 [y PMAC Seript Language
4 ([ Global Includes
[ global definitions.
[a Kinematic Routines

%9 New Item... Ctri+ShiftsA Add

0 Existing Ttem... shift+Alt+A Scope to This
& New Solution Explorer View
# Properties

3-18 CK3M #%| BaiEmE R/IEH* 2V RIFARIERIER# (SBCE-CN5-101)



3 Analog I/F BYEIZE L 1B

4 %% [ScriptPLC] , % Name &%
ReadlnitincPulse.plc /&, %%
[Add] .

Sort by: | Default

S\ P Script PLC
N it
Power PMAC PLC Template

Name: ReadnitincPulselplc

|

LG S X7 8-

5 1£ Solution Explorer 8 [PMAC Script  Global MultiTurnCount, InitincPulse;
Language] — [PLC Programs] HJ Global EncoderResolution = 8192;

ReadlInitincPulse.plc ig &k A MIEIFE 3
F- open plc 1
o TIREIFREAREE AFERDIAH o
RIDEE N PR N FARIEENZEE TG  callsub sub.motorlnitialize; &
REORER . DikEH 1 BrmLpk  call timer(0.2); %1
MEEE. [Global callsub sub.requestMultiTurnData; =
EncoderResolution = **] call timer(0.25); ‘g’f
callsub sub.readMultiTurnCount; §
call timer(1.0); i
callsub sub.readInitincPulse; %
Motor[1].HomePos = -Motor[1].HomeOffset i
disable plc 1;
return;

T
sub:motorlnitialize

homez 1;

kill 1;

Gate3[0].Chan[0].OutFlagB = 0;
Gate3[0].Chan[0].CountReset = 1;

return;
T

sub:requestMultiTurnData

Gate3[0].Chan[0].SerialEncCmd=$13000
Gate3[0].Chan[0].OutFlagB = 1

return;

CK3M %7 FzhiEr RJIEH™~ 2-V RIERESNZRH (SBCE-CN5-101) 3-19
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T
sub:readMultiTurnCount

local tmpSerialEncDataA, tmpSerialEncDataB;

local cAsciiOffset = 48;

tmpSerialEncDataA = Gate3[0].Chan[0].SerialEncDataA,;
tmpSerialEncDataB = Gate3[0].Chan[0].SerialEncDataB;

local calcMotorPos = 0;

calcMotorPos = ( tmpSerialEncDataA & $FF)-cAsciiOffset
calcMotorPos += (( tmpSerialEncDataA & $FF00)>>8-cAscii
Offset)*10

calcMotorPos += (( tmpSerialEncDataA & $FF0000)>>16-cA
sciiOffset)*100

calcMotorPos += (( tmpSerialEncDataA & $FF000000)>>24-
cAsciiOffset)*1000

calcMotorPos += (( tmpSerialEncDataB & $FF)-cAsciiOffset
)*10000

MultiTurnCount = calcMotorPos;

if(((tmpSerialEncDataB & $FF00) >> 8) == 45) MultiTurnCou
nt *= -1

return;
T
sub:readlnitincPulse

local tmplnitincPulse;

tmplnitincPulse = (Gate3[0].Chan[0].ServoCapt) >> 8;
InitincPulse = tmplnitincPulse;

Motor[1].Pos = MultiTurnCount * EncoderResolution + tmpln
itincPulse;

return;
T

close;
© 7 Solution Explorer &3 enable plc 1
[ Configuration] B9 pp_startup.txt 118
BAMNIERF.
1 TENTH

v Rox

K-

8l Solution Explorer
@~

2[192.168.0.200:55H]

AiEEBE IDE EEA LESH [Solution
Explorer] IiH&#R, i%# [Build and

Build

|3 System
Rebuild {3 C Language

Download All Programs] , $\{TH#IEF0 Clean (s Confguration
—Fﬁ ° @& New Solution Explorer View : E’;’;““‘E“‘E““"
rEE * |& PMAC Script Language
Build and Download All Programs B [y Global Includes

[ global definitions.pn|
(33 Kinematic Routines
(4 Libraries

Download All Programs
Map PMAC Variables

Add Macro Project 3 Motion Programs
8 Cut Ctrl+X @ PLC Programs
&) Paste Ctri+V

Unload Project

€ Open Folder in File Explorer

Properties Alt+Enter

1
Solution Explorer

3-20 CK3M %% BaiHEmE R/I[EH* 2V RIFARIERIER# (SBCE-CN5-101)
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8 ;&3 Power PMAC IDE # Terminal 4
X [savel #%. [
Z5RE, Terminal %8 R“Save [32sseness
Complete”.

Terminal: Online [192.168.0.200 : S5H] * 0 x

O  i&iT Power PMAC IDE #J Terminal 4
A [$88] 8%

10 #ANETHIE B KB Power PMAC
IDE 9 Watch O,

LG S X7 8-

il

LJ by

w

H
H
=+
™
£
-
1.
+

i

t n

fr o i H

i

BT e8¢

3-8-3 HUTRREM
PITRAEM. XFRAEMNE, H5% DT AFMBHTH.

CK3M R% FaidErm RJIEH= -V RIFARIERIER (SBCE-CN5-101) 3-21
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39 FIHAEmIEFHFHASE

3-9-1  BIEINMEFINER

B EENMERIA B EVIERE
ﬁM’EﬁﬂaiMir%qﬁ%ﬁFFl%m%o #1152 % (Power PMAC R FEM) &K (Power PMAC {45
HEFM .

1 ﬁIJE Motion %Er%_ position: Onli- -+ 8 3 | | Velocity: onl

Search Solution Explorer (Ct O =

1£ Solution Explorer @O FTF [
%#%] — [PMAC Script Language] —
[ Motion Programs] —

[prog1.pmc] -

] PowerPMAC3 i
b [ Systam
[ € Language
[ Configuration
[ Documentation
3 Log
[ PMAC Seript Language
b [ Global Includes
[d Kinematic Routines
/ b [ Libraries

Ly v YW

progl.pme & X
|/ Power PMAC PROGRAM Template. =
#/ The following Sample PROGRAM is the standard template for |
// Sample PROGRAM

// open prog 1
" Code Goes Her

close

i

2 % progl.pmc EFEHHEREHEN  &1;
HMEFERF . #1->131072X;
o KIEFRHIADIAGIES BEE, 5
bR, ERAENEE, Bk, —&H OPEN PROG 1
5.
INC;
TA800;
TS300;
LINEAR;
While (1 < 2)
{
TA800;
TS300;
TM3000;
X20;
DWELL2000;
X-20;
DWELL2000;

3 oEPLCiER

bl Solution Explorer -3 x
@ - &=
Search Solution Explorer (C1 0 ~

7E Solution Explorer & 03T/ [ H

b [3 CLanguage a
##]1 — [PMAC Script Language] — > o8 Doamton
[PLC Programs] — [plci.plc] . = A—

b 3 Global Includes

e picl.plc = (4 Kinematic Routines

// Power PMAC Script PLC Program Template. = b [ Libraries

// The following Sample PLC PROGRAM is the standard template | 3

// sample PLC PROGRAM 4 [ Motion Programs
; [ progt.pme

/4 open plc 1
" Code Goes Her

close

plci.plc File Properties

100% -/ 4 3
L oA

3-22 CK3M %71 EaitEE R/IBH= -V RIFARIERNEEE (SBCE-CN5-101)
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1k
%

4 = [pict.plc] EHFHHERFFEAN
AMERERF.
© AREFRGIARFERIZA ON, B3
SIEBAFIERF1/E, %R PLC AP
TERFH BT -

open plc 1

P1000=Sys.Time+1;
while(P1000>Sys.Time){};

cmd"&1enable";

P1000=Sys.Time+5;
while(P1000>Sys.Time){};

cmd"&1b1r'";
disable plc 1;

close

5 mrEFmEmRE

£ Solution Explorer & O $TH [ H
Z#] — [Configuration] —
[pp_disable.txt] .

Solution Explorer
O - k-
Search Solution Explorer (Ct 0 =

b [Cd C Language 5
4 [ Configuration

[#] enixml

[} pp_custom_save.cic

pp_disable. bt
Vrek
aa //8bort ALl Programs
disable plc 6..31 //Disable all Script PLCs
clear all buffers

ESDIEER
=] pp_inc_startup.txt
[ pp_save.cfg

2] pp_startup.txt

[ systemsetup.cfg
ntati

b~ Doacume
q

Solution Explorer

00% -~ 4 »

© 7 [pp_disable.txt] EFHI%HIZX
F, BEMNNREFMEEIRE—1T.
* [pp_disable.txt] <7E/EshiEHIZSET
BEIIT.
o JgikRfild, $AT PLCT1 BRBIA.

enable plc 1;

T SkEHsfmgE

£ Solution Explorer & O ¥TH [
Z#]1 — [PMAC Script Language] —
[Global Includes] — [global
definitions.pmh] .

Solution Explorer > 0 x

@ o-a|p -
Search Solution Explorer (Ct 2~
] PowerPMAC3 -
[d System
3 C Language
3 Configuration
3 Documentation

v ww wow

= s BHIILE
4 B Global Includes

3 Kinematic Routines
b 4 Libraries

¥
Solution Explorer FeRE-RUw

CK3M R% Baher &JIEH = 2-v RFEREENEEE (SBCE-CN5-101)
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8 1£ [global definitions.pmh] EIFBI4 Motor[1].FatalFeLimit=0;
EXEA, BIREERETHEIR ONBE  Motor[1].AbortTa= -0.1;

BEIITIREMILEE. Motor{1].AbortTs= 0;
o BMARERRSG. Motor[1].MaxSpeed= 5000;

Motor[1].JogTa= -0.1;
Motor[1].JogTs= -1;
Motor[1].JogSpeed= 1000;
Motor[1].HomeVel= 1000;

Coord[1].Tm=100;
Coord[1].FeedTime=60000;
Coord[1].MaxFeedRate=5000;
Coord[1].Td=-0.1;
Coord[1].Ta=-0.1;
Coord[1].Ts=-1;
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