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3-21  FEMHAE
FRIE LA TS IR

1 ot Ethernet HZSE B I 22 FI 52
Bl

I E e

3

JH 7)) Power PMAC IDE-
o SR, QR IR Y AR A DO i

HE, R E. [~
PowerPMAC IDE

4 ¥4 2 7% Communication Hifh, &5TEE % @ 1DE Environment -~ 5 %
1 H ARSI 200 P MOAE, SRR et e
[Connect] #%4l. 41|
o PEEISLAIERA IP MK P Address 192 168.0.200
“192.168.0.200". Bort 2o
o WA TE, ¥ Windows 11 IP ik User root
Mok ” Password 0000000
%Ej\j 1921680)( o SelectDeviceftStartup True
1P Address
Set [P Address

Connect Last Session [P Mo Devica

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

B ;i3 Power PMAC IDE, Jf 5 4345
RTELRIRTS .

o
@ rowerPMACIDE [
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T —— . :
6 #H¥ [File] P [New] - @ PowerPMACIDE42.1.19 B 1P 192.1680.200 Type: POWER PMA(
[Project] . “Fle | Edit View Debug Tools DeltaTeu Ethemar i s
New [ B Project.. Ctrl+Shift+N [
Open ) |

Close
Start Page + X

‘ Powerl

Close Project
Upload Project From PowerPMAC

Save Selected ltems Ctrl+S

Save Selected Items As...

. w
W SaveAll Ctrl+Shift+S o
Export 3 ‘F\ﬁ
Start 3
Import » =
New Project. %

Page Setup...
Open Project... =
Print... Ctrl+P )‘QS
Recent Files v b (S Recent Fﬂ'
Recent Projects and Solutions » PowerPMAC_study0509 ﬁ
I PowerPMAC2 B

Exit Alt+F4

—— PowerPMAC1

Terminal

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

@
i
T iR, EkF [Power PMAC]  [wre o S
N b Recent i — “earch Installed Templates (Ctrl+ | ﬁl
5, MNERIUH ARARGAE, B L T — . |
JEtd: [OK] #241l. mm — =
@ PowerBrick LV PowerPMAC §
puing
=
lials
Name: PowerPMAC1
Location: C:¥Users¥904PP5256¥Documents¥PowerPMAC IDE > Browse...
Solution name: PowerPMAC1T J Create dirr = - —
—1=

3-2-2 EHIBHEVIEBE

FZ IR LUN P B AT YR ) 83 W A6 E

@ o PR Y TR
VA EIE, T A RS, TR A SR A R B MR, V2 RN,

1  iEit Terminal (23 HA [$$$*]
S 4, AT ] OIRES .

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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7£ Power PMAC IDE ] Terminal (%

i) N [save] 84

o &G, WG Terminal (&) H &
7~“Save Completed”,

Terminal: Online [192.168.0.200 : SSH] * 1 X
Saving To Flash: Finished SAVING to flash

Save Completed

Isavé

7t Power PMAC IDE ff] Terminal (%

i) A [$$8] 52

o SRR, WAE Terminal (&35) i
~“PowerPMAC Reset completed”.,

Terminal
Saving To Flash: Finished SAVING to flash

Save Completed

PowerPMAC Reset complete

|$s8l
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AN RoR MOTF HELR . 58— A4 & b, Sl s 8 A% o R B AN B AL, KRR 072
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i Li M X
X Axis , @ > KdGain(X) R @ inear otor(:)
z __ Galvano
Motor(X)
H—s
Y Axis . @ . KdGain(Y) . @ Linear MotorQ()
z __ Galvano
PN Motor(Y)
H—
7E_ETH, KdGain €y 0 ) 1 2 1A AME . AR EEG AR JE 45 I BRI, 154 KdGain B 958
KHME .
FEAA T, Vet BRI LS Z IS¢ R A0 R PR .
B B
e = HHLG 5
XY & XA | #1
Y 4l #2
PfifRE: | XH | #3
\&i #4
MERITT | Z 4 #5
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1 $17F Solution Explorer (fifik 7 % % IR
%) f) [PMAC Script Language] —
[Global Includes] il [global COoOR| o-F|p =

definitions.pmh] .

Solution Explorer * 0 X

Search Solution Explorer (Ctrl+:) P~

] PowerPMAC1

[ System

[ CLanguage

[ Configuration

[ Documentation

[ Log

| PMAC Script Language

4 % Glohal Incliides

| Kinematic Routines

P [ Libraries
P [ Motion Programs
P [ PLC Programs

A Y YV Y T v

2 S 40IESCAS A F global definitions.pmh  Sys . WpKey=S$AAAARAAA
Hr, //Segmentation Time
o KRTWIERRENNE, HS% [ 4 Coord[1].SegMoveTime=0.1;//*1
B R TEPA)) .

//Global Clock Configurations
Gate3[0] .PhaseFreqgq=10000;//*2
Gate3[0].ServoClockDiv=0;//*3
Sys.PhaseOverServoPeriod=1;//*4
Sys.ServoPeriod=0.1;//*5
Gate3[0] .PhaseServoDir=0;//*6
Gate3[1l] .PhaseServoDir=3;//*6

//ADC settings
Gate3[0] .AdcEncCtrl=$3fffc000

3 ‘i Solution Explorer (s s % vl 51 L = P oo
#) 1) [PMAC Script Language] , M [Gvomn  crsnn | s §
[Add (/:}J\—Sj][]) :| ’:F'izﬂé% [New ltem (ﬁﬁbu T — Scope to This utines

B New Solution Explorer View

Iﬁ) ] o & Properties Alt+Enter o

s
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4 £ [Name (470 ] RN e — —
1 & \ 4 Installed ort by fault - 8 =] earch Installed Templates (Ctrl+ |
[MotionOnTheFly.pmh] , Hii [Add (B Sy s‘gy o T

DI IDR -5 -

Name: I [MotionOnTheFijpmh I ‘

®
w
&
ol
=
o
=
m

5 77 Solution Explorer (fi 5 4% V5

#%) ¥ [PMAC Script Language ] —

[Global Includes] T

[ MotionOnTheFly.pmh] .
6 44Nt AS AF MotionOnTheFly.pmh  //LPF’s Gain

i global KdgainxX=0.00045;//*1
o LT HEHREENNG, E5% (54 global KdgainY=0.00045;//*2

B EABGER B g U7 PA-1)] .

//Scale Factors of Galvo Scanner
global GalvoSfX=-503316*4096/(170*0.374);//*3
global GalvoSfY=-503316*4096/(170*0.374);//*4

//Settings of Coordinate System

&1;//*5
#1->1;//%5
#2->I;//*5
#3->1;//*5
#4->I;//%5
f  4TJF Solution Explorer (fifivh )y % ¥y ¥ e e

#%) K [Configuration] -

m o~ a K-
[ pp_startup.txt] - | & |

Search Solution Explorer (Ctrl+:) P -

[ PowerPMACT -
b System
4 C Language
b Background Programs
b CPLCs
b Include
Libraries
rl Realtime Routines
[ usrcode.c
[® usrcodeh
4 Configuration
[ pp_custom_save.cfg
[} pp_custom_save.tpl
2] pp_disabletxt
31 pp_inc_disable.txt
E‘I pp_inc_startup.txt
=3 -

=] pp_startup.txt

L ayoteriistiupsiy

8 A AS AF pp_startup.txt . //Enable CfromScript
UserAlgo.CFunc=1;
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fiihi Solution Explorer (fif p /7 58 U5 &7 2
%) fy [C Language] — [Realtime

4 Include
Libraries
Realtime Routines

Routines] — [usercode.c] , i&F ® usrcodec
[ Properties] fl "
Open With...
save.cfg
<> View Code save.tpl
Scope to This bt
= New Salitinn Fvnlnrar Visw ble.bet
Il‘ Properties Alt+Enter IL‘p'm
=) Pp_stalup.ot
I [ systemsetup.cfg
b Dnrumentatinn
- o - -
1 0 E [Propertlgs] 7 H ¢ [Build Action] R v 1 X
F [Compile] . : :
usrcode.c File Properties =
o2 | &
B Advanced
Build Action | Compile |
B File Encryption option
Enable Encryption No
B Misc
File Name usrcode.c
Full Path C¥Users¥010160080¥Documents¥P.
Build Action

How the file relates to the build and deployment process

11

¥ 7F Solution Explorer (fi#tik 75 % % ¥
%) f) [C Language] — [Realtime
Routines] — [usercode.c] .

12

MHIBR A M CfromScript BEUE X

double CfromScript (double cfrom type,double arg2,
double arg3,double arg4,double arg5,double arg6,d
ouble arg7,struct LocalData *Ldata)
{
int icfrom type=(int)cfrom type;
double*C, *D, *L, *R, rtn; //C,D,R-only needed if
doing Kinematics

C=GetCVarPtr (Ldata) ;//Only needed if doing Ki
nematics

D=GetDVarPtr (Ldata);//Only needed if doing Ki
nematics

L=GetLVarPtr (Ldata);//Only needed if using Ld
ata or Kinematics

R=GetRVarPtr (Ldata);//Only needed if doing Ki
nematics

rtn=-1.0;

return rtn;

3-10
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13 4 scAS A5 usercode.c .

static double prevLpfXPos=0;
static double prevLpfYPos=0;

double CfromScript (double kinTypeDouble,double ar
g2,double arg3,double arg4,double arg5,double arg
6,double arg7,LocalData *Ldata)

{

int kinType=(int) kinTypeDouble;

double deltaXPos,deltaYPos;

double *L=GetLVarPtr (Ldata);

double *C=GetCVarPtr (Ldata);

switch (kinType)
{
case Forward Kinematics State:
{
_KinPosAxisX= KinPosMotorl+( KinPosMotor3/Galv
oSfX) ;
_KinPosAxisY= KinPosMotor2+ ( KinPosMotor4/Galv
oSfY) ;
if (Ldata->Status & 0x40)
{
prevLpfXPos= KinPosMotorl;

®
w0
&
ol
=
o
=
m

W L-e-¢

prevLpfYPos= KinPosMotor2;
}
break;
}
case Inverse Kinematics State:
{
deltaXPos= KinPosAxisX-prevLpfXPos;
deltaYPos= KinPosAxisY-prevLpfYPos;
_KinPosMotorl=prevLpfXPos+ (KdgainX*deltaXPos) ;
_KinPosMotor2=prevlLpfYPos+ (KdgainY*deltaYPos) ;
_KinPosMotor3=( KinPosAxisX- KinPosMotorl) *Gal
voSftX;
_KinPosMotor4=( KinPosAxisY- KinPosMotor2) *Gal
voSftY;

prevLpfXPos= KinPosMotorl;
prevlpfYPos= KinPosMotor2;
break;
}

}

return 0;

}

14  # usercode.c SCHFIIFF KA AT i) S
Ao

#define Forward Kinematics State 0
#define Inverse Kinematics State 1

#define KinPosAxisX * (C+6)
#define KinPosAxisY * (C+7)
#define KinPosMotorl *(L+1)
#define KinPosMotor2 * (L+2)
#define KinPosMotor3 * (L+3)
#define KinPosMotor4 * (L+4)

RLFFEE BOLR R (SBCE-CN5-504)
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15

#iii Solution Explorer (fifk /7 2 ¥R 1
%) ) [PMAC Script Language] -
[Kinematics Routines] , M [Add (¥
D 1 ik [New ltem CGARINTD 7 .

3 Log
2 PMAC Script Language
b Global Includes

Add

Scope to This

F Properties

@ New Solution Explorer View

’I 1 New ltem.. Ctrl+Shift+A I

| ey |

:

Kinematic Routines Folder Properties
= |~
B Misc

Folder Name

Kinematic Routines

16

&+ [Inverse Kinematic] , ¥.i7 [Add
a1 4.

Add New Item - PowerPMAC

P Sortby: | Default

ere Knemati] e

Name: Inversel kin

? X

Search Installed Templates (Ctri+E) £ ~

Inverse Kinematic Type: Inverse Kinematic

Power PMAC Inverse Kinematic Template

)=

17

B M 1A S AN F Inverset .kin H1,

open inverse (1)

local ret;

ret=CfromScript(1,0,0,0,0,0,0);

close

18

4 ili Solution Explorer (fif k7 %8 ¥ #
%) K [PMAC Script Language] -

[ Kinematics Routines] , M [Add (¥
) 1 Fik#E [New ltem (Zmmss) 7 .

b Documentation

b Log

4 PMAC Script Language
4 Global Includes

I 3 New ltem..

[ o e

Ctrl+Shift+A I Add
SHILTAILTA Scope to This
v ™' & New Solution Explorer View
4 & Properties Alt+Enter

Kinematic Routines Folder Properties
K-

M Micr

19

%+ [Forward Kinematic] , i [Add
G 1 ¥4l

Add New ltem - PowerPMAC1

4 Installed

Forward Kinematic|

Sort by: Default

EE:f Forward,

Name: Forward1 kin

2%

Search nstalled Templates (CueE) P -

Forward Kinematic Type: Forward Kinematic

Power PMAC Forward Kinematic Template

3-12
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20  sAifiiscAR S A E Forwardt kin open forward (1)

local ret;
ret=CfromScript (0,0,0,0,0,0,0);

close

3-3-2 Mg R

3 Log
PMAC Script Language

EHAE) M [PMAC Script
Language] — [Global Includes] , M [T e | o

[Add (b 1 hiZ#% [New Item T ScopeoThs
EITD 1 .

VA T MOTF 1y 3211 2% KdGain. @
B

1 Fiif7 Solution Explorer (i 77 & ik b Do Fg&

3

E']:] New Solution Explorer View

& Properties Alt+Enter

Global Includes Folder Properties
-0

2 7E [Name (&%) 1 #hfA Ao - P
i ) 3 il alie ort by: | Default = Search Installed Templates (Ctrl+E) -
[VirtualMotor.pmh | , i [Add GF | s S; e T ——
IR /Sai -

w
@
N
F
&
&
2
M
s

- [ -

3  4TFF Solution Explorer (fif i)y % ¥ i
FHE 1 [PMAC Script
Language ] — [ Global Includes] R
f) [ VirtualMotor.pomh] .

MRS BotS s (SBCE-CN5-504) 3-13



3 HELID R

3-14

FA i SCA S N F VirtualMotor.pmh
G

EncTable[1]
EncTable[1]
EncTable[1]
EncTable[1]
EncTable[1]
EncTable[1]
EncTable[1]
EncTable[1]

.type=1
.index1=0
.index2=0
.index3=0
.index4=0
.pEncl=Sys.udata[1l0].a
.pEnc =Sys.udata[l0].a;
.ScaleFactor=1;

Motor[1l] .pDac=Sys.udata[l0].a
Motor[1l].pEnc =EncTable[l].a
Motor[1l].pEnc2=EncTable[l].a
Motor[1l].pLimits=0

Motor[1l] .pAmpFault=0
Motor[1l].Ctrl=Sys.PosCtrl
Motor[1l].ServoCtrl=1
Motor[1l] .MaxSpeed=0

Motor[l].FatalFeLimit=0

EncTable[2]
EncTable[2]
EncTable[2]
EncTable[2]
EncTable[2]
EncTable[2]
EncTable[2]
EncTable[2]

.type=1

.index1=0
.index2=0
.index3=0
.index4=0
.pEncl=Sys.udata[ll].a
.pEnc=Sys
.ScaleFactor=1;

.udatalll].a;

Motor[2] .pDac=Sys.udata[ll].a
Motor[2] .pEnc=EncTable[2].a
Motor[2] .pEnc2=EncTable[2].a
Motor[2] .pLimits=0
Motor[2] .pAmpFault=0
Motor[2].Ctrl=Sys.PosCtrl
Motor[2].ServoCtrl=1l
Motor[2] .MaxSpeed=0
Motor[2] .FatalFeLimit=0

MR ¥R %S (SBCE-CN5-504)



EncTable[3].type=1
EncTable[3].index1=0

EncTable[3] .index2=0
EncTable[3].index3=0
EncTable[3].index4=0

EncTable[3] .pEncl=Sys.udata[l2].a
EncTable[3] .pEnc=Sys.udata[l2].a
EncTable[3] .ScaleFactor=1

Motor[3] .pDac=Sys.udatal[l2].a
Motor[3] .pEnc=EncTable[3].a
Motor [3] .pEnc2=EncTable[3].a
Motor [3] .pLimits=0

Motor[3] .pAmpFault=0
Motor[3].Ctrl=Sys.PosCtrl
Motor [3].ServoCtrl=1
Motor [3] .MaxSpeed=0

Motor [3] .FatalFeLimit=0

®
w0
&
ol
=
o
=
m

EncTable[4] .type=1
EncTable[4].index1=0

EncTable[4] .index2=0
EncTable[4].index3=0
EncTable[4].index4=0

EncTable[4] .pEncl=Sys.udata[l1l3].a
EncTable[4] .pEnc=Sys.udata[l3].a
EncTable[4] .ScaleFactor=1

Motor[4] .pDac=Sys.udata[l3].a
Motor[4] .pEnc=EncTable[4].a
Motor[4] .pEnc2=EncTable[4].a
Motor[4] .pLimits=0

Motor[4] .pAmpFault=0

Motor[4] .Ctrl=Sys.PosCtrl
Motor[4] .ServoCtrl=1

Motor[4] .MaxSpeed=0

Motor[4] .FatalFeLimit=0

B 47T Solution Explorer (g7 %5 , o oy
. ° . ocumentation
B # [PMAC Script b M Log
Language] — [Motion Programs] Tl [ 4 = PMACScript Language
P Global Includes
EKJ [pr091 me] °© b Kinematic Routines
P Libraries

b —

-

progl.pmec File Properties =
R | A

MRS ot s (SBCE-CN5-504) 3-15



6 TR RS A progl.pme
i,
A SCA R b0 TR i — ARl

open prog 1

coord[1l] .FeedTime=1000;
Coord[1l] .MaxFeedRate=180;

ta(0.1);
td(0.1);
ts (0);

F(100);

abs;
linear;

X (50)
X (=-50)
X (-50)
X (50)
X (50)
X (0)

Y (50) ;
Y (50);
Y (=50);
Y (-50) ;
Y (50) ;
Y (0);

close

T UiE T

tiili Power PMAC IDE mijiii 47 |5
Solution Explorer (fift /5 5 0I5 L
) MIHAFR, EFE [Build and
Download All Programs (Fy% 3 Rkt
BHEF 1, PUTHRE& .

Solution Explorer ~1
@l o-a|p =
Search Solution Explorer (Ctrl+:) A

YT
b 4 Build
4 Rebuild
Clean

P New Solution Explorer View

Build and Download All Programs I

Download Al Prugrams
Map PMAC Variables
Export Project with P Protection...
Export Project Template...
Compare Project
Add EtherCAT
Add EtherNet/IP
Add Macro
¥

Unload Project

Ctri+X

Alt+Enter '

Project File PowerPMAC!.ppproj
Project Folder C:¥Users¥010160080¥Documents¥PowerPMA(
B PowerPMAC Buffers (buffer size in MegaBytes)

(< Open Folder in File Explorer

Properties

8  miik Ooutput i) Bl S
o ALIERJNOR, 5 Output Cirth)
AR 2

Output

Show output frem: Build - |
Uploading pp_error_hist.log tile trom the FowerPHAL.

Uploading pp_debuz.txt file from the PowerPWAC.

Uploading and synchronizing PowerPMAD variahles

Total Project download time = 5.016 seconds.

Total Project huild and download time = 20.844 seconds.
Download successful.

|
4

PowerPMAC Messages Terminal [(&lliseliy

O 7t Power PMAC IDE ff) Terminal (£
i) N [save] 84
o SEHE, ¥fE Terminal (&) Hii
/~“Save Completed”,

S VEESLE Terminal oGl

3-16
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10 7 Power PMAC IDE f#) Terminal (# Terminal
i) A [$$8] $5 4.

ving To Flash: Fini SAVING to flash

ompleted

Terminal [Eolfiiellg

11 %E [Delta Tau] ;‘@ﬁﬁ’»} [TOO'S (I Debug Tools | DeltaTau | EtherCAT Window Help

N = A + & ~| Debug | & Communication Setup | 2% Mtr2MaxRmscur -|lmeeE
/E\‘ ) :| I:':]Ji:‘h: [PIOt (22\‘ E ) :| o nal € Position [| B=] Terminal ger [ Tune [R]Plot <
© Position

Watch

ERRAal Pro¢ Inverse1.kin pp_startup.txt

Status
2968750000¢

Seart

Errors Display
Unsolicited Messages
Jog Ribbon
PowerPMAC Messages

[ «
410N ZF €€

Encoder Conversion Table
Compensation Table
Update Firmware

Install Package

Device Imaging

« %1« 1« HH O E B K6l

Backup Restore
Tools. = cam Sculptor 3
333030168 Troubleshooters — 2

29687500004 e

Part Managers

X Kill Motors Ctri+Alt+K Task Manager

1 2 @jfi [Step1 — Possible Data Sources @ Plot: Online[192.168.0.200:55H]
(1 B BEREEDRD 1 LA RIH File View Gather Options
E"] glﬁﬁi ° Step1 — Possible Data Sources Selected Preset @
e [Motor1] Qink Motallod | Manual Step2 - Data To Sample
: [MOtorZ:l Timelsec)
Matar{l 1ActPos

° [Motor3] .Mmm Mntm’F%DEsF‘ns
Motors wota 1 Jieomet
*  [Motor4] =

led Motor[2] ActPos
Motor[2] DesPas
Matar(2Ligormd
<« Mator[3] ActPos
Motor[3]DesPas
Motor[3Ligcmed
Mator(4]ActPos
Wotor(4] DesPos
Motor[4Tiocmd

Sampling Settings

[~ w

‘ Gather Data

MRS ot s (SBCE-CN5-504) 317



13 %4 [Step3 - Data Processing (3 3 - o x
- AR ] hRBL T, B
[>>] %4, fers - Save Delate
* [Motor[1] Cmd Position ]

Step 3 - Data Processing Step 4 - Plotting
* [Motor[2] Cmd Position ] Lt Axis
* [Motor[3] Cmd Position] , u
«  [Motor[4] Cmd Position ] . Nt T Aot veboky «

Mator(1] Cmd Welosity

Motor{1 ] Act Accele rati
Mator(1] Cmd Acoelerat
Motor[1] Following Error
Mator(1] Serva Cmd Ou Right Axis
Motar[2] Ast Position vy
Mator[2] Cmd Position
Matar2] Ast Velocity
Mator[2] Cmd Welosity <«
Motor[2] Act Accele ati

Mator[2] Cmd Accelerat o,
bt (2] B oo Evvny

< >

<<

Scale Factar =1
Horzontal Axis

Offset =0 53

Time(sec)

] Save Delets

Step 3 — Data Processing Step 4 — Plotting
Left Axis

WiytorlZ] At Asce e ratifg Mator{1 ] Grad Positian
mgiﬁ:ﬁ Eg?gﬁ?;egst Motor[2] Gmd Position
Motorl2] Servo Cmd Ou <« Mator[3] CGmd Position
WMotar[3] Act Position Mator(4] Cmd Pasition
Motor[3] Cmd Position
Motor[3] Act Velocity
Motor[3] Cmd Velocity
Motor[3] Act Acceleratic RIgNT AxIS
Motorl3] Crd Accelerat 5>
Motor[3] Following Error
Motor(3] Servo Cmd Ou
Motor(4

[4]

Act Position <<
Crog P

Motar[4] Act Velocity
b oTAT el L i

< >

Scale Factor = 1

Horizontal Axis
Offset = 0

2 Timelsec)
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14 4 [Gather Data (WfEs) 1 4%
#1, #£ Power PMAC IDE [f] Terminal
(&) dimN [&1 enable] 1 [&1
start 1] 54

Timelses)
Motor[i 1.ActPos
Mator[1 ] DesPos
Matar[t Jigomd
> Motor[2].ActPos
Mator[2] DesPos
Motor[2]igemd
<« Mator[3].ActPos
Mator[3] DesPos
Motor[3]igemd
Mator[4].ActPos
Mator[4] DesPos
Motor[4]igemd

Gather Data

Upload Data
ms): 200000

iples:
oloet 0 1000

Wotor[2] £

(YIS R iy

<

Scale Fac

Offset = (

Function :
[4]DesFo

o7 ancti]

Terminal Output

Terminal

PowerPMAC Messages [JELUIIE]

15 ¥y [Upload Data (_E###E) 1 #

.
Gather Data Dffe
Fun
Upload Data [4])
I
1000 1000
BT WOERL %S (SBCE-CN5-504) 3-19
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16 i [Plot Data (4R 7 4.
Horizontal Axis
b
Timelsec)
<
Plot Data
1 7 ﬁD E"Tm\”ﬁﬁi—\‘ ’ Eﬁ—u\ii—\‘fé‘iffﬁ H/‘J,ﬁj‘ﬁ o . PowerPMAC Plot: 2021/03/02 18:01:11 e [m] X

File View Tools

2
2
H
&
=
B
5
=
£
B

Time (sec)

18 Motor{3] Cmd Position. Motor[4] Cmd
Position T & — MBI HRER BT
a4 B AR B/ MERT, MATH [global
definitions.pmh] , %} KdgainX.
KdgainY #t174mit. S8, BT
|7~17,

19  toe b 18 sk 38 i B 4 18,
|45 Solution Explorer (fifih 7 %%
JEBS) M [VirtualMotor.pmh] ,
&% [Delete] .
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3-4 NGRS AS B E

3-4-1 FREMECL

I ¢ CK3M Al R BR 5 a5 . B RALRIACE 77 72

o X HhAIFCZE

4 CK3W-AX2323[]
CK3W-GC2200

S8VK-S12024

INC-5723, LIDA48

CDHD-0032APB0O

Y BB

-/ CK3W-AX2323[]
CK3W-GC2200

S8VK-S12024

INC-5716. LIDA48

CDHD-0032APB0
HRCLT ZY0ER B a. by o fLE.

a. FEH g 5 RO 28 1 E 2
F LA & H L85 3 CK3W-AX2323 0K 28 ZE 2 28 FMa] IR AU 28 1) C2 #EHE2S

HIERE AHR s KE
Witz | Direct PWM Hi%5 | CK3W-CAADOO9A | 0.9m
CK3W-CAADO18A | 1.8m
CK3W-CAADO36A | 3.6m

b. Al BB 25 A 4] AR BATL I 4
CEfRI IR % 11 P2 ZEfds b i%ERE H 2L s HLIY Motor Connector.
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c. 1EMIE 5N AL ESE

% B .45 CK3W-CAEAO3A % 3; CK3W-AX2323 011 2 i B2 7% 42 B2 1 B 2% 2 WO B2 (1) i 0 52

CK3W-AX2323 LIDA48

Signal Pin Signal

Pin

Sinusoidal Encoder

SIN+ >< >< A
Sinusoidal Encoder 6 A-

SIN-

Sinusoidal Encoder

COS+ 2 >< >< B+
Sinusoidal Encoder

COS-

11

Encoder Power Supply

(+5VDC) T >< >< Up
Encoder Power Supply

(GND) 13 oV

342 HfE
Xy H R IR O B ELZR LI B AT 4

1 ET:E‘ Solution EXplOrer ( ﬁﬁ?kji% ﬁ%%ﬁ Type: POWER PMAC CK3M _ CPU: ammLS1021A _ Firmware: 26.1.1000 Quick Launch (Ctri+Q) ol -

5 x
#) B [PMAC Script Language ] — | R e -
N [@ Tune [R]Plot <
[Global Includes] , M [Add (Zhm) ]
N LRl Solution Explorer bl 753
Ehjij’% [NeW |tem (‘ﬁjéjj[]lﬁ) :| ° Velocity Following Error SR o-F|p =
u 0.000000000 mu/sec 0.000000000 mu Search Solution Explorer (Ctrl+:) L~
0.000000000 mu/sec 0.000000000 mu [ PowerPMACI
System
> cpPu
14 Hardws
tus| MACRO Status| Motors
Coordinate Systems.
rated > Encoder
» Clanguage
Status Description Status -~ Configuration
False 2tFault false b Documentation
False InPos False b Log
False. InterlockStop False 4 PMAC Script Language
False Limitstop False b 1 |
Plus MinusLimit | Add 0 Newitem.. Ctrl+Shift+A
False PhaseFound Scope to This
False PlusLimit = e ]
e SoftLimit & New Solution Explorer View arams
False SoftlimitDir & Properties Alt+Enter  jms
False SoftMinusLimit FalsE
False SoftPlusLimit False
False. SpindleMotor False
False TraceCount 4 =

2 75 [Name (&%) 1 BEiA S —_— '
[ MotorControl.pomh| , & [Add (i - [

Script Programs Header i d. Header ile Script Programs Header Hpe

1 4. S

Name: [Motg trol pmt]

X

IoE

Add Cancel
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3

FTJT Solution Explorer Cfif ik )y 52 ¥y
#%) () [PMAC Script Language ] —

[ Global Includes] R

[ MotorControl.pmh] .

>{%TEE’JYZIK%)\§IJ MotorControl.pmh .,

o KTWHEBEEMANE, ES

2% [ 5 4 5 BABOEN HE XTTEP4-1)] .

Sys.WpKey=$AAAAAAAA

//Servo Task Configurations

Motor[1
Motor[2
Motor [1
Motor [2
Motor[1
Motor[2
Motor[1
Motor[2
Motor[1

1.
1.
1.
1.
1.
1.
1.
1.
1.
Motor[2].

EncTable
EncTable
EncTable
EncTable
EncTable
EncTable

Motor[1]
Motor[2].
Motor[1l].
Motor[2].

ServoCtrl=1//*1
ServoCtrl=1l//*1
pEnc=EncTable[1l].a//*2
pEnc=EncTable[2].a//*2
pEnc2=EncTable[1l].a//*2
pEnc2=EncTable[2].a//*2
EncType=6 //*3
EncType=6 //*3
PosUnit=3 //*4
PosUnit=3 //*4
].Type=1//%*5
].Type=1//*5

] .pEnc=Gate3[0] .Chan[0].ServoCapt.a//*6
] .pEnc=Gate3[0] .Chan[1l].ServoCapt.a//*6
].ScaleFactor=1.0//*7

1
2
1
2
1
2]1.ScaleFactor=1.0//*7

.AmpFaultLevel=1//*8

AmpFaultLevel=1//*8
FatalFeLimit=1.0//%*9
FatalFeLimit=1.0//%*9

//Phase Task Configurations

Motor[1]
Motor [2]
Motor[1]
Motor[2]
Motor[1]
Motor[2]
Motor[1]
Motor[2]
Motor[1]
Motor[2]
Motor[1]
Motor[2]
Motor[1]
Motor[2]
Motor[1]
Motor[2]
Motor[1]
Motor [2]

RLFIEE Bt (SBCE-CN5-504)

.PhaseFindingDac=Motor[1]
.PhaseFindingDac=Motor[2]
.PhaseFindingTime=3000/ (2*Sys.ServoPeriod* (Sys.RtIntPeriod+1))
.PhaseFindingTime=3000/ (2*Sys.ServoPeriod* (Sys.RtIntPeriod+1))

.PhaseCtrl=4;//*10

.PhaseCtrl=4;//*10
.pPhaseEnc=Gate3[0].Chan[0] .PhaseCapt.a//*11
.pPhaseEnc=Gate3[0] .Chan[1]
.PhasePosSf=2048*(0.020/16384) /36//*12
.PhasePosSf=2048*(0.020/16384) /36//*12
.PhaseOffset=683//*13
.PhaseOffset=683//*13
.pAdc=Gate3[0].Chan[0] .AdcAmp[0]
.pAdc=Gate3[0].Chan[1l] .AdcAmp[0].a//*14
.AdcMask=S$FFFF0000//*15
.AdcMask=S$FFFF0000//*15
.pDac=Gate3[0] .Chan[0] .Pwm[0]
.pDac=Gate3[0].Chan[1l].Pwm[0].a//*16

.PhaseCapt.a//*11

.a//*14

.a//*16

.I2tset/2//*17
.I2tset/2//*17
//*18
//*18
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R Jde.
EHD R
//PWM Output Configurations
Motor[1] .PwmSf=0.95*16384//*19
Motor[2] .PwmSf=0.95*16384//*19
Motor[1l] .MaxDac=9.0*32768*C0OSD(30)/11.25//*20
Motor[2] .MaxDac=9.0*32768*C0OSD (30)/11.25//%*20
Motor[1].I2tSet=3.0*%32768*C0OSD(30)/11.25//*21
Motor[2].I2tSet=3.0*%32768*C0OSD(30)/11.25//*21
Motor[1l].I2tTrip=(Motor[1l].MaxDac*Motor[1l].MaxDac-Motor[l].I2tSet*Motor[1l].I2tSet)*
2//*22
Motor[2].I2tTrip=(Motor[2].MaxDac*Motor[2].MaxDac-Motor([2].I2tSet*Motor[2].I2tSet)*
2//%22
Gate3[0].Chan[0] .PwmDeadTime=15//%*23
Gate3[0].Chan[1l].PwmDeadTime=15//*23
Gate3[0].Chan[0].PwmFregMult=2//*24
Gate3[0].Chan[l].PwmFregMult=2//*24
Gate3[0].Chan[0].PackOutData=0//*25
Gate3[0].Chan[1l].PackOutData=0//*25
//Current Loop Configurations
Gate3[0] .AdcAmpStrobe=S$fffffc;//*26
Gate3[0] .AdcAmpHeaderBits=2;//*27
Gate3[0] .AdcAmpClockDiv=5;//*28
Gate3[0] .AdcEncClockDiv=5//*28
Gate3[0].Chan[0].PackInData=0//*29
Gate3[0].Chan[1l].PackInData=0//*29
//Sinusoidal Encoder Settings
Gate3[0].Chan[0] .AtanEna=1//*30
Gate3[0].Chan[l].AtanEna=1//*30
Gate3[0].Chan[0] .EncCtrl=3//*31
Gate3[0].Chan[l] .EncCtrl=3//*31
Motor[1l] .PosSf=0.020/16384//*32
Motor([2].PosSf=0.020/16384//*32
Motor[1l].Pos2Sf=Motor[1l].PosSf//*32
Motor[2] .Pos2Sf=Motor[2].PosSf//*32
5 E!:_'.:l‘ POWer PMAC IDE @ﬁtfiﬁ SO|Uti0n CPU: arm[S1021A  Firmware: 2.6.1.1000 Quick Launch (Ctri+Q) P = & X
Explorer (fifgih 7 ZEHE L) MUIH 4 T—— N————
N . laxRmsCur - A A% | € 3= | = % MEWDDA<
R, %FE [Build and Download All e B
Programs (*@@#Tﬁﬁﬁﬁﬁiﬁ) ] ’ #h'/f—} RN <o ution Explorer > B x
> Following Error coR|o-8F -
ﬁ%%&?ﬁ° fsec " 0.000000000mu @ Search Solution Explorer (Ctrl+)
e o T
Rebuild
Clean HATES
inate Systems
Build and Download All Programs der
Map PMAC Variables fanen
Export Project with IP Protection... priation
Export Project Template... icript Language
Compare Project al Includes
Al Beherins lobal definitions.pmh
iotorControl.pmh
Add EtherNet/IP boateRoimne
‘Add Macro ries
X ar X jon Programs
Unload Project P
> Open Folder in File Explorer
& Properties Alt+Enter
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@ il Output Uit W .

Show output from: | Build
Unloading pp_error_hist.loz file fron the PoverPNAC.
Unloading pp_debuz.txt fils from the PawsrPHAC.
Unloading and synchrenizing PanerPHAC variables

Total Project download tine = 5.14 secands.

Total Project build and download tine = 5.14 seconds.
Domnload successful .

PowerPMAC Messages Terminal [oGilg

7 7= Power PMAC IDE {4 Terminal (%)
thig N [save] 184

Ebain: iAoy

Terminal Jeliiell

8 1 Power PMAC IDE 1 Terminal (%)
N [$$%] 54

ving To Flash: Finis SAVING to flash

mpleted

@
.ll>
w
&
=N
=)
=
=
=
=
i3

PMAC Messages [l Out,

3-4-3  HEIER R
SR AROBOR 25 1) B VAL [ R A T R 1

1 7t [Delta Tau] Z#.H [Tools (L B PouerACt-PowerAC DE 4417 (raminiscotr). A P T T P

lle Edit View Project Buld Debug Tools | DeltaTau | EtherCAT Window Help

H) 1 HiE$E [Tune] , 4TJF Tune i el T

Communication Setup A% Mtr2MaxRmsCur
@‘ # Communication Setup | B=] Terminal € Position [| Terminal jger [] Tune [A]Plot 5
° Positi
% ~ & x| position osttion
- Watch
Positior
Status
0001068115 mu/sec
Errors Display
0.000152588 mu/sec

Unsolicited Messages

Jog Ribbon

global defin
é Encoder Conversion Table
y Compensation Table
G Update Firmware
G Install Package
&
4 Device Imaging

«Bie e HE ORR PRGSO =

Backup Restore

Tools

Troubleshooters

Compare

Part Managers » Scope
X Kill Motors Ctri+Alt+K. Task Manager

2 E Tune @Etpii?% [Current LOOp @ Tune : Online[192.168.0200:55H]
Tuning] ) [Manual] . R

Motar 2 Simple Auto

§ Current Loop Tuning §0pen Loop Test  Position Loop Auto—tune  Position Loop Interactive T1

Auto—tune

Integral Gain (IliGain) 00099999598

Forward Path Proportional Gain (IpfGain)

Back Path Prapartional Gain (IpkGain)

Phase Current Bias Offsets

Phase A (laBias)

I

Phase B (IhBiag)

# Jog/

MRS ot s (SBCE-CN5-504) 3-25



Selsct Notor

[lliGain] : 0.0099999998 (ZRil)
[IpfGain] : 1 (&R
[IpbGain] : 0 et
[Magnitude ] : 1000bits

[ Dwell Time] : 50ms .

Press A (faBiee)

3 B FBH.

Loop Tuning | Opan Loap Tast

(oossssees I Meause o] s I

d

Press B (keas) o

s

#1 ouo

4  F [Current Step] #4il.

Selsct Mator

o SR HLIR B BRI R o

Open Loop Test  Position Loap Auto~turs Position Loop Interactie Tuning  Pro~fiter Satup. Adaptie Conrol [ntsractive Fiter Setup L0 S,

Intagral Gain (10Gsin) Magnitude
Forvar Path Proportiaral Gain (IpfGain) i Rougn Phasing Mogritule o T
Eaok Path Progortionsl Gain (pkGain) I e B
Phesa Curant Bies Offsats
Gurrent Step
Prass A llsEise) o
Phass B (ke o
# oy
# owo
s
. PowerPMAC Tune: Motor1 Current Step: 1/14/2021 1:06:32 PM e a X

File View Tools
Motor1 Current Step: 1/14/2021 1:06:32 PM

Aclual Current Response (bifs)

Time (m:
Rise Time = 5.800000 ms.
Peak Time = 9.10 ms Peak Magnitude = 50700 counts.
Overshoot = 4.60 %.Damping Ratio = 1.000 .
Natural Frequency = 96.04 Hz.Settling Time = -1.00 ms.
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S % [NiGain] FiI [IpfGain] , EZ K R
PRI PR ) )97 R 42
o JABHIE RIS, HK [liGain] . - e
o ssRiRaE AR, 1A . —
[IpfGain] .
o BN RRIE NB/NRME T IR D Y
e w
# ouo F -
i
=
2
5
: = i
3%
=
&
&

w
A
A
}
<
=
o
=

3-4-4  FEAEAIEME
e P LR

1 7 Power PMAC IDE ffj Terminal (%4 T
i) R [#1out0] 54

#1 outq|
TErPTTRC Messages EIMIGELY Output

2 7t Power PMAC IDE f{j Terminal (%4 E—
5i) N [Motor[1].IbBias=500] &
4,

[Motor[1].1bBi
AL EEERE] Terminal Joliiising

3 FaniRfE X, AR .
o RBRRBUER, EZH K
Motor[1].IbBias [#I1# .
4 1 Power PMAC IDE ff) Terminal (%
u) RN [Motor[1].PhasePos=0] 1k

%,

Terminal

|Molor[‘|].PhasaPos=U\

PowerPMAC Messages [JEURINE]
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5 7% Power PMAC IDE 1 Terminal (%
i) A
[ Motor[1].PhaseFound=1] 4.

6 7 Power PMAC IDE ffj Terminal (£
i) 4 [Motor[1].IbBias=0]

%,

Terminal

o] Ph

{ 1 Power PMAC IDE ff] Terminal (%
i) A [#1 k] 184

A VST Terminal oG

8 2 (v EEMTSE1~7.

3-4-5  FR[El B

LT i el % 75 IS AT B AU 7 2 5 IR .

1 # [Delta Tau] 3z#:f) [Tools (T
H) ] kPt [Tunel , 7T Tune M
I, P& [Open LoopTest] [
[Step] -

. Tune : Online[192.168.0.200:SSH]

Mator 1
Mator 2

Select Mator

e 707 Tunir l§ Open Loop Test § osition Loop Auta~tune  Position Leap Interacthve Tuning |
- et

wp=n LOOP Step Parameters
Amplituce
' 50 2 % MaxDac
Test Time 1000 ms
Repetitions 2
Oren Loop Step
# g/

2 RIS,
[Amplitude] : 1.0% "
[Test Time] : 1,000ms
[ Repetitions] : 2

1. UL, 15 BE B
B

@ Tune : Online[192.168.0.200:55H]

elect Motor

# g/

#1 Outo

Current Loop Tuning Open Loop Test  Position Loop Auto-tune Position Loop Interactive Tuning Pre=filter Setup

Step Sine  Sine Sween

Open Loop Step Parameters

Ampituge
' jo % % MaxDac
Test Time [fo00 | ms
Repetitions 2
Oren Loap Step

3-28
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3 i [Open Loop Step] 4.
o HNLKAEEIZES), HERGMATRT
MEREE R
o HNABEEENT, 544 [Test
Amplitude ] ZF 5 AHKHIME
o LRI LE RN [Test Amplitude ]
2T 8.0%H T .

. Tune : Online[192.168.0.200:SSH]
Select Motar

Current Loop Tuning Open Loop Test Position Loop Auto-tune  Position Loop Interactive Tuning

Motor 1
[ Step  Sine  Sine Sweep
Open Loop Step Parameters
Arnplituce
] ho 2 % MaxDac
Test Time 1000 e
Repetitions 2 S
Open Laop Step
#2 Kil
@ PowerPMAC Tune: Motor 1 Open Loop Step Move: 1/14/2021 2:07:52 PM - o X

File View Tools

tor 1 Open Loop Step Move: 1/14/2021 2:07:52 PM

Actual Veloclty (m uniu(ms))

100000

Stats Degimal Places 2 (=

1500.00

1000.00

Servo Command (m unit)

-1000.00

-1500.00
2000.00 3000.00 4000.00
Time (ms)

3-4-6 (BRI EINFE

X B2k AT LEEAT o2 B ] 3% 1 1 S

1 % Tune mifii it [Position Loop
Auto-tune] 1] [Simple] .

® Tune :Onlinel192,166.0200S5H)
Salact Motor
s
Motor 2 i}
Anier Typa

Performance

Slow/Rokust

[] Ensble Feedfonvard

Isentify and Tune.

4 dog/ Encadsr Resolutian

oD Move Limits

Minimum

Weximum

Bxgort motor #1 settings to the
profct

n the corect sattings

Fast/Agressive Of the EGT scale fact

Recompute Gains.

o leret

Votor Type Senvo Algorithm P

T T

2  BEUTBH.
[ Amplifier Type ] : Direct PWM
[Maximum] : 1mu(1mm)

fune : Online(192.168.0.2005H]
Sshet Metar

Gurrert Loop Tuning Open Loap Test Poskion Loog Auto-tune

Posttion Loop Interactive Tuning  Pre=fiter Setup Adsptive Cortrol Interactive Fiter Se

Amfier Tye
ifer Type.

Slow/Rabust
[ Enstie Feediorvars

Idantify and Ture

g/ Encodar Resalution

# oo

ing cBpands on the cormect settings
Fost/Agressive ECT scae factar,

Recompte Gaine
000 ] ewtov

SocczmFoes | mu

' \m‘l

RLFEE Bt & (SBCE-CN5-504)
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3 i [Identify and Tune] 4l

® une: Onine192.1680200554]

Simple | Advanced
Asnplfisr Type.
Ampifier Ty

Perfarmanca

Slow/Rabust

[ Erable Fasdarard

1 wog/ Encoser Resalution

o Wove Limts
Miimm
Waimum

Export motor #1 settings to the

Gurrent Laop Tuning Opsn Loop Tast Position Loop Auto=tune Pasitian Laop Intaractive Tuning Fre—fiker Setun Adsptive Gontrol Interactie Fiar Se

[Dirct P
Dial corresponds to senvostiffress,
Consistency of auto-tuning degerds on the conect settings
Fast/Agressive of the EGT scale fastor

Recomputs Galns.

2000 | cts/rev.

0000224140625 | mu
d e

s A e, e [ '
4 MV /. \E )I-IJ @l Mo |mp|ement ﬁ( @ Auto-tune Results for Motor X
%ﬂ ° Current Gains Previous Gains  Recommended Gains
Proportional (Kn) 3000 3000 132506471611113
Derivative (Kvfl) 065599593 065555599 597465 66260483
Inte gral (Ki) 0.0020000001 0.0020000001 000030263121 774(
Velocity feedforward (Kff) 0 0 o
Acceleration feedforward (Kaff) o 0 0
Derivative Gain 2 (Kvifk) 0 0 0
Welooity feedforward into Integrator (Kviff) 0 o )
pestar
Active filter will be removed oK —
y .
5 Eﬁ -lA I: CU rrent Gal ns ] EF‘ EA }i qu . Auto-tune Results for Motor X
. S
[Recommended GalnS] E’\]'fﬁ, ?jﬁ = $ Gurrent Gains Previous Gains  Recomme nded Gains
i'_:]‘ [OK] Tﬁ»%ﬂ Proportional (Kp) 1325.06471611113  §i000 132506471611113
°
Derhvative (Kufb) 587465 66260463 | 169899999 597465 66260483
Integral (Ki) 0.00030263121774( 10020000001 000030263121 774(
Welnsity faadforward (Kuff) o 1 o
Acceleration feedforward (Kaff) 0 1 0
Derivative Gain 2 (Kvifb) o 1 o
Welosity feedforward into Inte grator (Kwiff) 0 ) 0
Restare Impleme it
Active filter will be remaved oK Gancel

3-4-7

fir B[] B 32 L 1

X B2k RN LEEAT (7 B[] 6 58 LR

1 % Tune mifiithit# [Position Loop
Interactive Tuning] 1) [Step] -

@ o Orim 192168020551 - - ox

[ Lo r ek g S0ur S | St B G
tereia i o o

[m—— B T = "

e Er— )

[ ——

et et i 2t

P

Pt oo Gun 9T

Ol eF ‘
e I e . EeEEe
Ien: Cesebard Sae {Brea FacEh 3 ] s
Ot st B G5 b Gt e o - .
i Gt e i (S22 3 . s e =
| gt e 2 B d S s e
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3 LI,

2 LEUTBH.

[ FeedBack Gains ]
[ Integral Gains(Ki)] : 0

[ Move Parameters ]
[Size] : 10mu
[Time] : 1,000ms

3 il [Step Move] #4H.
4 AR R o S —

File View Tools

w
A
&
=
2
o
b
e
&
&
lu

1 Step Move: #15 1/14/2021 6:557:14 PM

AECE S LIHE I BT L7

20000 30000 40000 50000 60000 70000 80000 900.00 100,00
Time (ms)

Stato Docimal Pacss 2 & v
Natural Frequency |5.88 Hz Overshoot 30.95%
Damping Ratio  |0.35 Rise Time 36.80 ms
Setlling Time 206.04 ms. Peak Magnitude 13.17 mu
Peak Time 90.20 ms RMS Following Error 2.49

5 s, Xt 1 PoueAC s 1Siepove 4148 114202171052 - o «x
[ Proportional Gain(Kp)] —_— e —

[ Derivative Gain 1(Kvfb)] #E4TIH% . e ——

o Jashma g, 3K [Proportional
Gain(Kp)] -

o PPERAIECKKS, 3K [Derivative
Gain 1(Kvfb)] .

o R MERIRR, B [ntegral
Gain 1(Ki)] .

o BN R TE BN BB T OG5 D 3
Ko

o ABXZE, 4 [Natural
Frequency ] M T4k L34 KR, ECIRRRCT
ZE R .

and (m uni) (10°3)

Stats Decimal Places 2 < v
I Natural Freauency (9.64 He I Overshoot 0.80%
R Rise Time 57.80ms
Setling Time 8175 ms Peak Magnitude | 10.03 mu
Peak Time 128.40 ms RMS Following Error 2.46
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6 it [ParabolicVel.] , BEBIFZ  Tapcton Sebosin
iﬁo Step REWF rapezoidal Wel SCurve Sine  Sine Sweep Custom
[Size] : 10mu(10mm) Movs Parar ===
[Time] : 500ms S

mu

[Left Axis] : Velocity . R
: , ; ime oo [ms
[ Right Axis ] : Following Error

Paraholic Velocity hMowe

[ i [Parabolic Velocity Move] #fll.  Trapctory Selection

Step  Ramp Parakolic Wel Trapezoidal Wel. SCurve Sine  Sine Sweep Custom
Mowe Parameters

Size a mu

Tims ms

Paraholic Velocity Mowve

8 ﬁﬁj u\ ji}?{ D':J TM #% Zj% ||]I,JJ JL;L‘ ,‘-I'»Tir ‘l\i o @ PowerPMAC Tune : 1 Parabolic Move: #20 1/14/2021 6:49:45 PM - o X

File View Tools

1 Parabolic Move: #20 1/14/2021 6:49:45 PM

g
H
E

Time (ms)

Stats Decimal Places 2[5

Vel. Corr 0.98 Max Fe
Acc. Corr 021

142
RMS Following Error 1.01
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9 [ Following Error] 53 ¥ & IE A€ Command Velocity
mF, WK [KVf] o 2ARRE, s 4
[Kvff] .

» Time(ms)
Following Error ( IE83% )

A

Ebain: iAoy

> Time(ms)

Following Error ( R#83% )

A

> Time(ms)

AECE S LIHE I BT L7

10 v [Parabolic Velocity Move ] 45 @i immcren s snaas s -
o REL.EHAE, HZE [Following "
Error] H5ilEAFAHK.

Stats Decimal Places 2 3 v
Vel. Corr |0.42 Max Fe 0.19
Acc. Corr -0.50 RMS Following Error |0.08
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3 LD R

[[#:, [Following Error] 5 Command Velocity
[Acceleration] (hnidg/E) skfEe AT 4
AHICHERS, R ZEE [Kaff] .
[Kff] HIME.
» Time(ms)
Following Error ( IE83% )
» Time(ms)
Following Error ( &#83%)
» Time(ms)

AL 7 300 Y lhAT 143

1€ Tune M A [#] [ Select Motor] Hrik$% -
[Motor2] . ‘ Tune : Online[192.168.0.200:55H]

Select Motor

Current Loop Tuning c_)|

fiotor 2] ‘Simple Auto  Manual
Auto—tune Parameters

Integral Gain (IliGain)

Forward Path Proporti

Back Path Proportion:

I AEAAT PRI IR R AT L T [ e
e A AT 23t o = b i N A A ETY 23
SR W AR I A

BN S RAE R, SR )5 SOBREIIH SO
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1 7 Power PMAC IDE fj Terminal (%4
i) N [#1 hmz] 54
WIE, N [#1j=10] 4.

Terminal

#1 hmz

I1=10
owerPmAC Messages GGG Output

2 B X H TAERS. FE, #l
Position ' [#1] 11 [ Position] {EH¥%ix
10.0.

IPosition # - I X
Position felocity Following Error

|#1 10.000703125 mu -0.006866455 mu/sec -0.000716550 mu

#2 £BM3221832U0MU -0.002288818 mu/sec 0.000000000 mu

3 7 Power PMAC IDE [fj Terminal (%%
i) A [#1 k] $54, fFikdbl.

|Tcrm|na| v x |

[
Terminal

X Motor[2] B & AT 0 4R 1~3.

()11

$T T Solution Explorer (fi#ikJ7 % &5
EHE) 1 [PMAC Script
Language | — [Global Includes] Fifii
1 [MotorControl.pmh] .

6  imisE s
MotorControl.pmh .

.Servo.Ki=**x*

.Servo.Kaff=***
.Servo.Kaff=***
.Servo.Kvff=***
.Servo.Kfff=***

Motor[1l] .IiGain=***
Motor[2] .IiGain=***
Motor[1l].IpfGain=*x**
Motor[2].IpfGain=***
Motor[l].Servo.Kp=***
Motor[2] .Servo.Kp=***
Motor[1l].Servo.Kvfb=***
Motor[2] .Servo.Kvfb=***
Motor[1l].Servo.Ki=***

[2]

(1]

[2]

[1]

(1]

{  4TIF Solution Explorer (fifi )i % i
B 1Y) [Configuration] FififK)
[ pp_startup.txt] .

8 | S LM AR EIITIES

enable plc PhaseSearch

RLFIEE Bt R (SBCE-CN5-504)
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Q1177 Soluton Explorer (R0 KT

B 1 [PMAC Script @ o-F &=
Language] - [PLC Prerams] —FEEG Search Solution Explorer (Ctrl+:) P~
[plci.plc] - =] pp_disable.txt -

31 pp_inc_disable.txt
=] pp_inc_startup.txt
D) pp_savectg
2] pp_startup.bet
[ systemsetup.cfg
b Documentation
p Log
4 PMAC Script Language
Global Includes
Kinematic Routines
Libraries
Motion Programs

O plctplc I -

10 srmmsFwms plct.plc . open plc PhaseSearch

AV T T W

PO0=Sys.Time+1.0;

while (PO>Sys.Time) {};
Motor[1l].PhaseFindingStep=1;

while (Motor[1l].PhaseFindingStep!=0) {};
Motor[2].PhaseFindingStep=1;

while (Motor[2] .PhaseFindingStep!=0) {};

disable plc PhaseSearch

close

11 4 Power PMAC IDE mifi4i |- )5
Solution Explorer (fif /5 58 0 5 3
) MIH AR, & [Build and
Download All Programs (Fy% 3 R4kt
HEFP 1, PUTHEE& .

o WP 5. 6 i, il
MotorControl.pmh F1 5 A 25, Al
WS ENFER R # 3] PMAC.

o WIBIET. 8 fin, WL
pp_startup.txt H 5 AAHAL IR R AT HR
L, EEFEEBENERS, HH
HPATHAIE R, K Motor[1].
Motor[2] 15 17 %4
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3-5 B HERE R TSR

3-5-1  RJBEHHEL
4 CK3M Fl%- Fil A Jk 2% ) i 2k /7 7

CK3W-AX2323[]
L [ CK3W-GC2200

RO S H X E B I 6-€

S8VK-512024 S8VK-512024 EE-SX674

T I 1-G-€

EE-SX674 43 534 5] CK3W-AX2323N (LA~ FLAG i 1
 PLIMO: X %[y 1E 5 [ B R PR 1) 5%
o NLIMO: X %l (1) £ J5 [ R A2 PR 1] T 5
o PLIMA: Y Sliff 1E J7 1) HEFE BR A1l 26
o NLIM1: Y B 6707 1) RE B il o0

PL R 5= HOMEO [1Tie 28 =11

24V ‘I V_FLAG O

ov—

o HOME 0

3-5-2  ZwiE
HEAT R IR TF 26 B

1 4 Solution Explorer (fiftuk 7 ¥k

Solution Explorer 3 x

%IE%&) E,(] [PMAC SCI’Ipt wing Error G]‘ © -~ @"‘ﬁ-—
0.000000000mu @ Search Solution Explorer (Ctrl+:) L~
Language ] — [Global Includes] , M 0000000000m1 | 3 powerpmaCs
[Add (7 1wt [New ltem > @ Clammae
(yﬁ\i\j]DIﬁ) ] N > Configuration
> Documentation
> Log
4 PMAC Scrint I anauage
I T Newltem.. Ctri+Shift+A I Add 4

P avT—— T Scope to This
Thematc Rl & New Solution Explorer View

Libraries

3 Motion Prog

b PLC Programs

Rinema

& Properties Alt+Enter
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2

7t [Name (##) 1 £HHA
[ SensorControl.pmh] , #.di [Add
GRID 1 4.

?

Add New Item - PowerPMACT
“ Installed Sortby: | Default = Search Installed Templates (Ctr+E) P -
SepLBRgamE Heste I g Header File Script Programs Header  1YPe: Script Programs Header
- Script Programs Header File
Name: [ trolpmi]

FTH Solution Explorer (fii ¥k /7 % %R
ERLEE) ) [PMAC Script
Language] — [Global Includes] T
#1 [ SensorControl.pmh] .

FAE M SCATNF

SensorControl.pmh 1,

o KTWIERRENNE, EHSH [H
4 & JABE R E E LT

Sys.WpKey=$AAAAAAAA

//Overtravel Limit Switch Configurations
Motor[1l] .pLimits=Gate3[0].Chan[0].Status

Laz;//

(P4-1)] - *1
Motor[2] .pLimits=Gate3[0].Chan[1l].Status.a;//
*1
Motor[1l].LimitBits=9;//*2
Motor([2] .LimitBits=9;//*2
i POWGI’ PMAC IDI? @'EEHLE Solution Explorer > I
Solution Explorer (fif k75 5 5% I 31 cod|o-d
%) WH %%, %% [Build and od n-9 ¥ |
Search Solution Explorer (Ctri+) A

Download All Programs (¥ ) T 4T
AT 1, PUTEEE& T

> J & Build
3 Rebuild
4 Clean
p [ = . .
b ) [EY New Solution Explorer View
4 o Build and Download All Programs
4 Download All Programs
Map PMAC Variables
Export Project with IP Protection...
Export Project Template...
b Compare Project
b Add EtherCAT
p
Add EtherNet/IP
N A 3 A
©  #ii\ Output (it %A =i Cutput X
Show output from:  Build - & | £ | %a
Uploading pp_error_hist.log tile trom the FowerPMAL. a
Uploading pp_debug.txt file from the PowerPWAC.
Uploading and synchronizing PowerPMAC variables
Total Project dounload tine = 5.187 seconds.
Total Project build and download time = 5.187 seconds.
Download successful.
] v

PowerPMAC Messages Terminal [[lliisllig
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7 i Power PMAC IDE [ Terminal (% Tzt
ni) g [save] 54

BPMAC Messages JUEWIlEI Output

8 7 Power PMAC IDE ffj Terminal (%
i) A [$$8] 454

Terminal

Save Completed

w
&
&
&l
[
i
=
&
H
boi
2
P
I

PowerPMAC Messages BEWINEIR Output

3-5-3 Mk GERERRHIFRO
T AR IR P e WS 75 IE WM«

1  mLirEELENoO, — P——
e [Motor[1].PlusLimit]

CEH B RO 230V €-G-¢€

Command/Query v Response
* [Motor[1].MinusLimit | Motor1 Plustimit =
¢ [Motor{2].PlusLimit] Motor[1] MinusLimit 0
° (MOtOI’[Z]MInUSLImltJ Motor[2].PlusLimit 0
Motor[2] MinusLimit 0

2 A X Iy AR R T %

S Watch # - 1 X
[ Motor[1].PlusLimit| 7y 1.
Command/Query 4v Response
IMotor[H.PIusLimit 1 |
Motor|1].MinusLimit 0
Motor[2].PlusLimit 0
Motor[2].MinusLimit 0
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S A X i G R AR — g
[ Motor[1].MinusLimit| y 1. Command/Query av Response
Motor[1].PlusLimit 0
IMotor[1].MinusLimit 1 |
Motor|Z].FlusLimit v
Motor[2].MinusLimit 0

4 Y I R R R

o Watch #-IXx
[ Motor[2].PlusLimit] & 1. Command/Query av Response
Motor[1].PlusLimit 0
Motorl11.MinusLimit 0
[Motor[2] PlusLimit 1 |
0

| Motor[2].MinusLimit

S HIA Y it 57 R B T %

Watch # v I x
[ Motor{2].MinusLimit] 7 1. Command/Query av Response
Motor[1].PlusLimit 0
Motor[1].MinusLimit 0
Motor[2].PlusLimit 0
lMotor[Z]MinusLimit 1 I

3-5-4 HEFRA

BEAT IR R RE -

1 s xmpaizkEsacE, /£ Power
PMAC IDE [ Terminal (&) diA
[#1 hmz] 4.

Terminal

3 Terminal Feljiell3
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2 ACERRIEL, R,
*  [Motor[1].HomePos | : J& /i fult & fir

" Command/Query 4¥ Response
e [Motor[1].HomeComplete | : 1 Motor[1].HomePos 2.71250000000000036
Motor[11.HomeComplete 1

3 Y HESEESME, 1 Power
PMAC IDE ] Terminal (&) g\
[#2 hmz] 4.

Terminal

RO S H X E B I 6-€

3

|#2i hmz

PowerPMAC Messages BEWINGEIN Output

IS8E(ELR AR gepd)

4 ) CIER L, AR
N W t h - b4
*  [Motor[2].HomePos | : J& fifili % fir I o i
= Command/Query 4¥ Response
* [Motor[2].HomeComplete ] : 1 Mator[2].HomePos 112.373033447265627
Motor[2].HomeComplete 1
|
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3-6 BEHMmIRER

3-6-1 RBAHIECL

A4 CK3M AR R £k 7 7% o

. CK3W-AX2323[]
4 1 CK3W-GC2200

varioSCAN

IntelliSCAN

UL T ZONERE FI- a. b &

a. SRR B
HI% I A4 CK3W-CAGO3A 4% CK3W-GC2200 1 XY 45 Al intelliSCAN ] SL2-100 iE 4% 4% -

CK3W-GC2200 IntelliSCAN

Signal Pin Signal Pin
XY-IN+ 1 >< >< DATA OUT+ 5
XY-IN- 6 DATA-OUT- 9
XY-OUT+ 2 >< >< DATA-IN+ 1
XY-OUT- 7 DATA-IN- 6

b. il &% AN B A A LT
Fi % F 14 CK3W-CAGO3A %4 CK3W-GC2200 1) Z #:Hz 45 DSIB-SL 17 DIGITAL IN ZEH: 3
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CK3W-GC2200 DSIB-SL

Signal Pin Signal Pin

XY-IN+ 1 >< >< DATA OUT+ 9

XY-IN- 6 DATA-OUT- 8

XY-OUT+ 2 DATA-IN+ 1 ¢
&

XY-OUT- 7 DATA-IN- 2 g;
Eil
i

3-6-2 ZRiE
XA IR G 1B E AT IR AL o

1 i Solution Explorer (ffih /5 52 B & B > Documentation
. b Lo
) 1) [PMAC Script Language] — 3 @ s iG
[Global |nC|UdeS:| ’ }\)\ [Add ({?ﬁbﬂ) :I I %3 Newltem.. Ctrl+Shift+A I Add = | definitionspmh
E'jiﬁﬁb% [NeW Item ({?j?jjﬂIﬁi) :| o L= = e Scope to Trhis ri:i’:ssii’m
B New Solution Explorer View e
& Properties Alt+Enter
5 Wiotion Programs
b PLCPrograms

v
Global Includes Folder Properties
T

2 ( [Name (%#) 1 BTN -
[Galvano.pmh]| , Hifi [Add G40 ] ———ga T
/ L_g Header File P —
AL

Add Cancel

3 47F Solution Explorer (fifiuk 7 % % ‘e 50
) 1 [PMAC Script Language ] —
[Global Includes] NI
[ Galvano.pmh] .
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3 HELID R

BA I A S N F)] Galvano.pmh Hi, Sys.WpKey=$AAAAAAAA
o KT ENNE, ES% [ 4
o MBE I E E UTE(P4-1)] . //SL2-100 Configurations

Gate3[1].SerialEncCtrl=$82800//*1

//Servo Task Configurations
Motor[3].ServoCtrl=1//*2
Motor[4].ServoCtrl=1//*2
Motor[5].ServoCtrl=1//*2
Motor[3].Ctrl=Sys.PosCtrl//*3
Motor[4].Ctrl=Sys.PosCtrl//*3
Motor[5] .Ctrl=Sys.PosCtrl//*3
Motor[3].MaxSpeed=0;//*4
Motor[4] .MaxSpeed=0;//*4
Motor[5] .MaxSpeed=0;//*4

//Motor Output Configurations

Motor[3] .MaxPos=0//*5

Motor[4] .MaxPos=0//*5

Motor[5] .MaxPos=0//*5

Motor[3] .MinPos=0//*6

Motor[4] .MinPos=0//*6

Motor[5] .MinPos=0//*6

Motor [3] .pDac=Gate3[1].Chan[0].Dac([0].a//*7
Motor[4] .pDac=Gate3[1].Chan[1l].Dac([0].a//*7
Motor [5] .pDac=Gate3[1].Chan[2].Dac[0].a//*7
Motor[3].pLimits=0//*8

Motor[4] .pLimits=0//*8

Motor [5] .pLimits=0//*8
Motor[3].FatalFeLimit=0//*9
Motor[4].FatalFeLimit=0//%*9

Motor[5] .FatalFeLimit=0//*9

//Encoder Input Configurations
Motor[3].pEnc=EncTable[3].a//*10
Motor[4] .pEnc=EncTable[4].a//*10
Motor [5] .pEnc=EncTable[5].a//*10
Motor[3] .pEnc2=EncTable[3].a//*11
Motor[4].pEnc2=EncTable[4].a//*11
Motor[5] .pEnc2=EncTable[5].a//*11
EncTable[3].Type=1//*12
EncTable[4] .Type=1//*12
EncTable[5].Type=1//*12
EncTable[3] .pEnc=Gate3[1l].Chan[0].SerialEncDataA.

a//*13
EncTable[4] .pEnc=Gate3[1l].Chan[l].SerialEncDataA.
a//*13
EncTable[5] .pEnc=Gate3[1l].Chan[2].SerialEncDataA.
a//*13

EncTable[3].ScaleFactor=1/4096//*14
EncTable[4].ScaleFactor=1/4096//*14
EncTable[5].ScaleFactor=1/4096//*14

//Enable Motor 6
Motor[6].ServoCtrl=1//*2
Motor[6] .pDac=Sys.Udata[0].a
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5  #iifi Power PMAC IDE iffi 47 7 Solution
Explorer ()7 ZIHE L) MITH 4
Fx, i%&#% [Build and Download All
Programs (FJ@IF FEFTAERET) 1, $UT

Solution Explorer

@ o-dlp =

Search Solution Explorer (Ctrl+3)

. & Build
%5?%&7:?520 Rebuild e
Clean und Programs
=1 New Salitian Fynlnrer View
I Build and Download All Programs H
LT UL M g 2 Routines
Map PMAC Variables puc
lode.h
Export Project with IP Protection... -
Export Project Template... ation
Compare Project
Add EtherCAT jiLanguage
ncludes

Add EtherNet/IP
Add Macro

% cut
Unload Project

(<4 Open Folder in File Explorer

Properties

Ctrl+X

Alt+Enter

al definitions.pmh
jorControl.pmh
sorControl.pmh
ano.pmh

ct Properties

6 ik Output (i) %A .

Show output from: Build

Total Project download time = 5 seconds.

Download successful .

PowerPMAC Messages Terminal [[ellielig

Uploading pp_error_hist.log tile from the FowerFMal.
Uploading pp_debug.txt file from the FowerPMAC.
Uploading and synchronizing FowerPMAC variables

Total Project build and download time = § seconds.

3-6-3 EHITESHIBLE

R REER AR EREa S Sl VA RS

1 7 Power PMAC IDE [f) Terminal (4
Eﬁﬁ ) qjiﬁj)\ ome to PowerPM
[ Motor[3].pDac=Sys.Udata[0].a] f& St v

%,

Terminal

ce 1o sta

‘M otor{3].pDa c:=Sys_Udata[0]_a\

2 1 Power PMAC IDE ffj Terminal (%
LRI EETUN
[ Motor{4].pDac=Sys.Udata[0].a] 15 sloct De
24

Terminal

C |

Welcome to PowerPMAC terminal

n

N o unication to PowerPMAC

|Motor[4]_pDac=Sys.Udata[D].a

RLFIEE Bt R (SBCE-CN5-504)

3-45

HUREH o€

RIS B €-9€



3 7 Power PMAC IDE [fj Terminal (%
i) HA
[ Motor[5].pDac=Sys.Udata[0].a] &
%

Terminal

||Mutn t[5] pDac=Sys Udata[0] &

4 75 Power PMAC IDE ff) Terminal (%4
i) i\ [ Gate3[1].SerialEncCtrl=
$8E800] #54 -

Terminal

|Gate3[1] SerialEncCtri=$8E800]

B 7 Power PMAC IDE ff) Terminal (#
LD EL PN

[ Gate3[1].Chan[0].Dac[0]=-206353203

2] fi%-

Terminal

|atea[1].Chan[0] Dac(0]=-2063532032]

© 7 Power PMAC IDE [ty Terminal (%
i) A

[ Gate3[1].Chan[1].Dac[0]=-206353203

2] fi%.

Terminal

|Gate3[1].Chan[1].Dac|0]=-2063532032]
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7 7 Power PMAC IDE [ Terminal (% —
i) HUEIA .
[ Gate3[1].Chan[2].Dac[0]=-206241792
0] 84
@
|Gate3[1].Chan[2]. Dacl0]=-206241792() )‘2;
it
o
8 7 Power PMAC IDE f#j Terminal (% — gﬁfi
i

i) A [$$8] 154

@
P
N
&
luls
&
=
=

3-6-4 KA
A SRR B B R S E

1 % Power PMAC IDE [t Terminal (4 —
s N [#3j=65536] 54

I3 j=65536)
2 6% U\E%JE Terminal
Gate3[0].Chan[0].SerialEncDataA=655 4
36,
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3 7 Power PMAC IDE [fj Terminal (%
5 i [#4 j=65536] fH4-.

Terminal

4 =65536

4 e
Gate3[1].Chan[1].SerialEncDataA=655
36.

Terminal

Gate3[1].Chan[1].SerialEncDataA=69632

B 15 Power PMAC IDE ffj Terminal (%4
i) A [#5j=65536] 154 .

Terminal

|15 j=65536]
6 wilbin
Gate3[0].Chan[2].SerialEncDataA=655
36,
3-6-5 MOTF #_ELEHE
EHL#IN MOTF [)55E /& 7 1E % 3 1E
1 7t Power PMAC IDE [fJ Terminal (% F—

wi) h N [&1 start 1] #84.

a1 start 1

2 A XY Sl R LR R
Stk
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3-7 BWREBOLIRG

3-71 FBEENELE

4 CK3M RIFOLIRG & R TT i -

CK3W-AX2323[]
L [ CK3W-GC2200

MR L€

@

N

®

o

- g
S8VK-S12024 S8VK-G03005 G3RV-SR500-D MFP ]\]rz
DC24 =

53 M3 LR 1 B % 4 CK3W-AX2323N [ GPIO ¥+ i1 MFP.
« OUT 0: MFP ] PIN5

« OUT 1: MFP f] PIN6

« OUT 2: MFP 1 PIN7

« OUT 3: MFP 1] PIN8

« OUT 4: MFP #] PIN9

« OUT 5: MFP [ PIN18

« OUT 6: MFP 1] PIN22

S 3R DL 5 E %4 CK3W-GC2200 (1) LASER 33+ 1 MFP.
OUT 0: MFP [ PIN20
« OUT 1: MFP [¥J PIN21

3-7-2 5 REOLHIHH
A SRR T IR, -

1 #iii Solution Explorer (fi#h )5 & %t
A 1 [PMAC Script
Language] — [Global Includes] , M [acien  answs | s :
[Add (i) 7 duikd% [New Item — W

i Routi
(/%‘E\jJDIﬁ) ] ° & Properties Alt+Enter crovnes

13 Motion Programs
b PLC Programs

> Document tation

4 Log

PMAC Script Language
o

Global Includes Folder Properties
o

2 7 [Name (40 1 A
[ LaserDefinitions.pmh| , #.i; [Add
(D 1 4.
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3 FTH Solution Explorer (fif ¥k /5 % %R ptr LaserPower->Gate3[0].GpioDatal[0].16.4
FHE 1 [PMAC Script ptr LaserLatch->Gate3[0].GpioDbata[0].20.1
Language] — [Global Includes] F/i ptr MasterOscillator->Gate3[0].GpioDatal[0].21
#l [LaserControl.pomh] , #h7eAMAT .1
JEI)SCA ptr GuideLaser->Gate3[0].GpioData[0].22.1

4 7 Power PMAC IDE [fJ Terminal (4
i) i [GuideLaser=1] 54, #i
WA G FHOEH

Terminal

IGuidaLasar:1|

B 7 Power PMAC IDE ff) Terminal (% Terminal
i) AN [#3 =01 54, Wil
Gate3[1].Chan[0].SerialEncDataA=0.

Watch v 0 X

Command/Query 4v Response

Gate3[1].Chan[0].SerialEncDataA \
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© = Power PMAC IDE ffj Terminal (%
S N [#4 =01 84, HiiAAN
Gate3[1].Chan[1].SerialEncDataA=0.

Terminal

||ﬁ4j=0||

w

g

&

=

Watch #r QX e
Command/Ouerv 4¥ Resbonse @

| Gate3r11.Chan( 1] SerialEncDataA | -4096 | £

T e-1-¢

N XY ¥ & 1R g 5] SOt .

7 Power PMAC IDE f{] Terminal (%
u) N [#5 =1 EY] 54, wik
G PRI E AR S AIE

9 % Power PMAC IDE fj Terminal (#% —
)t [GuideLaser=0] 154,
INEEA 5 S B H .

oo~

IGwdeLa ser=d
]

3-7-3  wiE
TR 5 1 B AT S

1 b Solution Explorer (fifify 28 ¥ i 51 B
. b Documentation
#) ) [PMAC Script Language ] — > M Log
N 4 PMAC Script Language
[ Global Includes] , M [Add (&b ] | I — e i
N N T Newitem.. Ctrl+Shift+A obal definitions.pmh
qjli% [NeW Item (]/A}J\—‘\jjnlﬁj) :| ° - - Careto iy u(urCumruI.pmhp
B New Soliion Explorer View “i"'i"’l‘j‘:""w““
Fa Properties Alt+Enter o Houtines
) 3 Motion Programs

b 1 PLC Programs
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2 75 [Name (4% 1 R2HdgA
[LaserControl.omh] , Hiil; [Add (¥
b 1 .

Add New Item - PowerPMACT ? X

4 Installed Sortby: Default

g Headerrie
L

Search Installed Templates (Ctri+E) £~

i b e Script Programs Header Type: Script Programs Header

Script Programs Header File

Name: LaserControfpmh

] =

3 {77 Solution Explorer (fifuh 5 % ¥ Vs
%) ) [PMAC Script Language ] —
[ Global Includes] T ififf]
[ LaserControl.omh] , #7845 BT J& i) 3¢
PN
o RTWHBRECHHNE, WE% (¥ 4
B OSFIRER EE X J7%(PA4A-1)] .

Sys.WpKey=SAAAAAAAA

//Q-Switch Configurations
Gate3[1].Chan[0].CompA=$8000D000//*1
Gate3[1].Chan[1l].CompA=$0//*2

//Laser Output Configurations
Gate3[1].Chan[2].CompA=SFFF00//*3

4 At Solution Explorer (fif e /7 52 ¥R
%) ) [C Language] — [Realtime
Routines] , ##¢ [User servo setup (H

n 4 LHPLLS
4 Include
Libraries

s Realtime Routines

. N Add * |} usrcodec
F'fﬂﬂﬁ&ﬁ) ] ° Scope to This [ usrcodeh
B New Solution Explorer View ﬁguratm_n
umentation
& Properties Alt+Fnter
I User servo setup I _
Realtime Routines Folder Properties
N . S = L
5 i [Add a New Function (F Ffal IR % @ User servo Setup _ O %

B ] .

Please select a Motor Number to associate with a User Servo or
User Phase routine.

Motor Number:
Motor O ~ User Servo:
hotar 1 ‘ v|
Maotar 2
Motar 3
hotar 4
hotar 5 -
Mgtg: : User Phase:
Matar 7 7 v|
Clear All ‘ | Add A Mew Function ‘ | Apply |
© %\ [CalcTableBasedCompare] , ik ]
[Apply (B 1 &4, @ Add User Servo Functi.. — O pd
Mew User Senvo CalcTable BasedCompare| I
Apply
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7 ¥ [Motor6] , M [User Servo (i
MR 1 ikt
[ CalcTableBasedCompare] .

@ User Servo Setup - m| X

Please select a Motor Number to associate with a User Servo or

User Phase routine.
Motor Number:

User Servo:

l ~

user_pid_ctrl
user_phase
CaptComplsR

Clear All

Add A Mew Functian Apphy

8 i [Apply (SifiD T #%41.

@ User Servo Setup - O pad

Please select a Motor Number to associate with a User Servo or

User Phase routine.
Motor Number:

User Servo:

User Phase:

Clear All Add A Mew Function Apphy

O i Solution Explorer (fifiuk 7 2 % i/ ¥
) i [CLanguage] — [Realtime
Routines] — [usercode.c] , A M &

static double X 0ld=0;
static double Y o0ld=0;
static double SumDistance=0;

double CalcTableBasedCompare (struct MotorData*Mpt
r)

{

volatile GateArray3 *MySecondGate3IC;
MySecondGate3IC=GetGate3MemPtr (1) ;

double X now;

X now=pshm->Motor[1l] .DesPos+pshm->Motor[3].DesPo
S;

double Y now;

Y now=pshm->Motor[2].DesPos+pshm->Motor[4].DesPo
Sy

double distance;
distance:sqrt((X_old—X_now)*(X_old—X_now)+(Y_old
-Y now)* (Y old-Y now));

if (DistanceCountOn) SumDistance+=distance;

X 0ld=X now;
Y old=Y now;
MySecondGate3IC->Chan[0] .CompB=SumDistance;

return 0;

}

RLFIEE Bt (SBCE-CN5-504)
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10 45 Solution Explorer (k) v 58
%) ) [PMAC Script Language ] —
[Global Includes] , M [Add GZ&D ]
ik [New ltem GHRINGD 1 . R)F, #
[Name (&%) 1 #ihdA
[ TCRConfigurations.pmh | , #.i; [Add
GRID 1 %4,

g Build
Rebuild
Clean

@ New Solution Explorer View

Build and Download All Programs

Download All Programs

Map PMAC Variables

Export Project with IP Protection...

Export Project Template...

Compare Project

Add EtherCAT

Add EtherNet/IP

Add Macro

¥ cut

Unload Project

l<d Open Folder in File Explorer

& Properties

Ctrl+X

Alt+Enter

Al Solution Explorer
o@|o-2|p =

Search Solution Explorer (Ctrl+)

Lage
kground Programs
Cs

ude

aries

Itime Routines
usrcode.c
usrcode.h
tration
lentation

roject Properties

PowerPMAC1.ppproj
C:¥Users¥010160080¥Docu
Buffers (buffer size in MegaBytes)

ffer 16

I

11 sk s Az

TCRConfigurations.pmh .,

o RTHWERBENAL, WHS% [ 4
T AFPRE I A E X JE(PA4-1)] .

global DistanceCountOn
Gate3[1l].Chan[l].CompB=50.0*1.414//*1
Gate3[1l].Chan[l].CompB=50.0*1.414+400//*2
//Gate3[1].Chan[1].CompB=****

Gate3[1].Chan[2].CompB=$80000000//*3

12 +5 Power PMAC IDE imiffi4i I-J7 Solution
Explorer (fRHRJ7 ZFIRE B MITH 4

%, %+ [Build and Download All

Programs (K@ NETAREF) 1, 4T
HEE& T .

Solution Explorer >
SEAIRCEN- AP A

Search Solution Explorer (Ctrl+:) 4
aui |
Rebuild
Clean d Programs
New Solution Explorer View
Build and Download All Programs I
Download All Programs outines
Map PMAC Variables e.c

eh

Export Project with IP Protection...
Export Project Template...

Compare Project

i IR
Add EtherNet/IP A
Add Macro Properties

&b cut Ctrl+X
Holged Foieet PowerPMACT1.ppproj

e Open Folder in File Explorer C¥Users¥010160080¥Docu

# Properties Alt+Enter s (buffer size in MegaBytes)

16
7 N y (ST
13  #:ih Output (i) %A Hi. e

Show output from: | Build
Uploading pp_arrar_hist.log tile trom the PowerfMaL.
Uploading pp_debug.txt file from the PowerPHAC.
Uploading and synchronizing PowerPMAC variahles
Total Project download time = 5.218 seconds.

Total Project huild and download time =

Download successful .

PowerPMAC Messages Terminal [[@lljiellig

23.01 seconds.

374 BEMORY

BEATIWOCIR 57 45% (10 Th 2 1 € RO e P /s O S S5

1

HN 5 RS IEZHITT R T OFF IR
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2 7 Terminal (&) A Terminal
[ LaserPower=$1] 154,

||La serPower=51

3 1t Terminal (#3) A
[LaserLatch=1] {54 .

Terminal

e
o
&
&
&
b
S
*

LaserLatch=1

4 5 Terminal (£ A E—
[ MasterOscillator=1] 154> .

YU G-L-€

|‘Ma sterOscillator=1

5 1 Terminal (&) i Terminal
[ Gate3[1].Chan[2].CompB=
$C000000] F54 -

[Gate3[1] Chan[2] CompB=$C000000)

AN B .
7f Terminal (&55) i Terminal
[ Gate3[1].Chan[2].CompB=$0] &

%

~N o

communication
nmunication to PowerPMAC

I||Gata.‘3[1].Chan[2].CompB=$U |

3-7-5  BRERIHHIA

I AL AT ASEBR AT I L, B S CIER IR AT BT BE .
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1  #79F Solution Explorer (f#4h /i %% [eomioncaioe -8 x
FHZE) 1 [PMAC Script COR| o-F| -
Language] — [Motion ProgramS] BN Search Solution Explorer (Ctrl+) P~
#l [prog1.pmc] . [ PowerPMAC4
b System
b C Language
b Configuration
b Documentation
b Log
4 PMAC Script Language
4 Global Includes
3 Kinematic Routines
b Libraries
4 Motion Programs
b PLC Programs
2 KRR RS A prog1.pme
3 it Power PMAC IDE mifii £ |77 Er— “Fx
Solution Explorer (fift4k J5 % % &5 1 co@|o-d &=
%) E@ Iﬁ H %*ff\‘» iﬁ% [BU”d and Search Solution Explorer (Ctrl+) P~
Download All Programs (#J#H N & T (] PowerPMAC4
_ o N h
R 1, BUTHRES TR b Smem | i Buld
4 C Language Rebuild
3 Configuration Clean
b Documentation
b Log E]'1 New Solution Explorer View
Fl PMAC Script La Build and Download All Programs I
b G_Iobal I'_“I““ Download All Programs
b W KEATERD Map PMAC Variables
4 Libraries . i .
A Moation Progr Export Project with IP Protection...
D prog1.pm Export Project Template...
4 PLC Program Compare Project
Add EtherCAT
Add EtherNet/IP
Add Macro
¥ cut Ctri+X
Unload Project
led Open Folder in File Explorer
& Properties Alt+Enter
4 i\ Output Cifit) AT 5. Output
v . e A ]
: %l‘ifi%ﬁ’ W 1d Output (i) Show output from:  Build - I
E%U\%EIWQE/‘J Wﬁ’o Please wait while loading the project.

Uploading pp_error.log file from the PowerPMAC.
Uploading pp_proj.log file from the PowerPMAC.
Uploading pp_error_hist.log file from the PowerPMAC.
Uploading pp_debug.txt file from the PowerPMAC.
Uploading and synchronizing PowerPMAC variahles

Total Project download tine = 6.625 seconds.

Total Project build and download tine = 46.143 seconds.
Download successful .
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5 % Power PMAC IDE f#j Terminal (#
iﬁﬁ) higmA [save] 54
o ZEWJE, J5TE Terminal (L) H i
7~“Save Completed”.

Terminal

Saving To Flash: Mounting the flash

Saving To Flash: Finished SAVING to flash

mpleted

© = Power PMAC IDE ffj Terminal (%
5i) RN [&1 start 1] 54

Terminal

Saving To Flash: Mounting the flash

Saving To Flash: Finished SAVING to flash

Save Completed

|&1 start 1|

T ke ERIN L.
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4-2
4-3
4-4
4-5
4-6
4-7
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globaldefinitions.pMmA ... —————— 4-2
MotionONTheFly.pmN......ccoooi s 4-3
MotorControl.pmR ... 4-4
ST=T 0 E- e T 0T 41 o'oY N ] 4] o 4-7
Galvano.pM ... e 4-8
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globaldefinitions.pmh

BRI Bl EAE 55 A U B S

No.

M

B

*1

Coord[1].SegMoveTime

PA ms B4R A 5 STV A5 2R B S A [ o SO ARDRRDS, Bl HE
WP, (AR SIER, CPU KISk A K.

*2

Gate3[0].PhaseFreq

TR A B AT . BB, PRI [ B A5 A R R P s, HE
HESW K, CPUKIHE A K.

*3

Gate3[0].ServoClockDiv

FRE (A RN B ) 70 L o AR, Ao B [ S8 AL B (R Py, {HL
THEESEK, CPU MTHH FAEMK AR,

A R B e A3 2 4 AR A A 1 B A 9 BA R B
Gl Rk
=L 447 % /(Gate3[0].ServoClockDiv+1)

*4

Sys.PhaseOverServoPeriod

WE LA s i
Sys.PhaseOverServoPeriod
=1/(Gate3[0].ServoClockDiv+1)

*5

Sys.ServoPeriod

WE LA W I
Sys.ServoPeriod
=1000*(Gate3[0].ServoClockDiv+1)/Gate3[0].PhaseFreq

*6

Gate3[x].PhaseServoDir

5 HIA H T B AR A7 R Sk A ] JIR I o
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4-2 MotionOnTheFly.pmh

MOTF B REAH R AIBLE S

No. S iHH
*1 | KdgainX $E X T MOTF (i I8 88 R0, BB, FIHdR B3 (F i
PR o S I R A R N, R AT R A R B 42
S, AL R W
2 | KdgainY $eE LR Y B IR R 5
*3 | GalvoSfx SERADT X SR EOL AR B (A ALRGD KT HALIE &L =
B (b o CRAL AIAEA A S
*4 | GalvoSfY BE R Y B o
5 | &1 A5 1 2. 3 A4 SRCEARRR 1 1R B, T g ST 3
#1->1; SR HA A TR BT R, VRIS o a2
#2->1; g
#3->1; )
#4->[;
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4-3 MotorControl.pmh

B ML HI A G 1 B0 E SCAIF

No.

M

B

*1

Motor[x].ServoCitrl

BT AR I x fhsE N 1. ARBPER 6 4, BEHE L K
I, %% Motor[y].ServoCtrl(y>6)B ¥ & N 1.

*2

Motor[x].pEnc, Motor[x].pEnc2

TR HSH Mg aR, 1 x BB . AR, TS
HRAMRERG Mg HER.

*3

Motor[x].EncType

TR x AR A P . ARFS LUIESZ B mis as A R, KUk E A
6

*4

Motor[x].PosUnit

FRE x GRS AL ALl mm LA, BIBGEDN 3.

*5

EncTable[x]. Type

TR R R A5 o EARASH, 7 3 32 A e,  PTBL
BEN 1.

*6

EncTable[x].pEnc

FRE D ERR x ZH M F . AT H CK3W-AX2323N T
TR B S -

*7

EncTable[x].ScaleFactor

F5 72 CK3W-AX2323N B0 (24 f1) HIEE s B gmidsesk (32
B2 I I 2% 1728,

*8

Motor[x].AmpFaultlevel

B TOR 2R SRR B T RO RGBT B A e A
AT

*9

Motor[x].FatalFeLimit

FRELE x i LAF LIS 2 B . Bk et WiRoE NEUNT
Ho Rz, WERRAMZER ST EITRIZAT, WERE B
fB.

*10

Motor[x].PhaseCtrl

BT IR BRI x BHE R 4. FEAFT, XY 14 B Direct
PWM il 7 2, Al A0 TR 2% 1 5 EtherCAT #1550, 5% E
79 0.

*11

Motor[x].pPhaseEnc

R E T3ROS A B R 7 A7 4% -

*12

Motor[x].PhasePosSf

FEE ¥ No. 11 SRIU Y ai o B L N M (0~2048) B (M5 &R
o Bzl N AGHE

2048xA
PhasePosSf=

ixH, A4§7%E N Gate3[0].Chan[x].PhaseCapt &N k& .
T LIDA48 HA 1EaZ ik I B 0.02mm, H PMAC (P38 2 250N
16384, [HhFH e M 0.02/16384.

BEAk, B AR A LI A RS 1 BB T . AP i I B AL
I ECL(Electrical Cycle Length)ly 36mm, [ttt 5E N 36.

*13

Motor[x].PhaseOffset

2B B AHBHL A (0~2048) AHALZE. AT =AHHNL, Jy 683
5(-683.

*14

Motor[x].pAdc

i 58 FH T2 BUR ] AR 2% 10 S A5 L IR B ) 25 A7 B o A5 R 4 A
Direct PWM 2 [ U .

*15

Motor[x].AdcMask

FRAE M No.14 F 485 B — MR SBHE . 2B RS AD 223
SHHUR HEATBOE, % AD AZii s ZRAEAARBOR s L, H TR
e

*16

Motor[x].pDac

P88 B NS HI B8 A5 H A SR AR A b . X B AL E N
CK3W-AX2323N #] U #H/V FH/W Al 35 7 8%, B bAE & ATk
) U #(Gate3[0].Chan[0].Pwm[0]).

17

Motor[x].PhaseFindingDac

R REAT ML i vHEA 3R {6 A ES RO R o G SRR S A 2R T T
e, ARGV AL, TEIZE . ehh, WERAEAR LS
P 12TFault RE&FH, W4 RS U E, IR/ Z
1B
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No.

¥

W

*18

Motor[x].PhaseFindingTime

R AL BE R R I OREFINS T (K RN o A SRAR 7 S A 2R 0V S8 Al
TERZAE VO VBRI E . BEAh, W RAEAR AL SRS 2 b B
I2TFault SR, W AU IS BUEAE, PRI IR N2 AE

*19

Motor[x].PwmSf

113 7€ Direct PWM %y 9 5 %5 2y 16384, 18 % € J/ T
LN 95%, DAME PWM BTE 1 5 75 A 2385 100%.

TR AR A5 P 4 e RO 38 R RS B E AR S

*20

Motor[x].MaxDac

¥ AL AR AR IBOR 28 LB E e . B L R AGTHE.
c0s30°x32767 % ELEEE B
RIEBERNHEERR

MaxDac=

FH T VM F B4 78 XA Y il ] IO B B TE S350 L I 7
BN, DRI P AIRCOR 385 1 T ST LA

CDHD-0032APB0: 9A rms

INC-5716D0-0S: 9.88A rms

INC-5723D0-0S: 14.82A rms

Ak, AR4E CDHD-0032APBO FAKS, S it HL I (1439 P R T
11.25Arms.

ywd-|oJ3u09I00 N £

*21

Motor[x].I12tSet

8 7€ ML AR RO % A N 0 i . 15 L T AR5 .
c0s30°x32767x 4G 18 ZI7E ik

RIGHERAHERAER

12tSet=

FH T3 A 1 & AE X ALY il (AR IR TBOK 28 1 HE 82800 FR IR A
BN, TR A P ] RO 2 (0 6 B 005 R LA

CDHD-0032APBO0: 3A rms

INC-5716D0-0S: 3.08A rms

INC-5723D0-0S: 4.62A rms

*22

Motor[x].12tTrip

F 7 FELMIL B A JIR SO 25 P L R 4005 PO PR 2V IR ) o 1 3 A R A K
5. HiHE CDHD-0032APBO IR, 5 VFRTa %A 2 7.
12tTrip=(MaxDac2+IdCmd2-I12tSet2)x & ¥ ] (F5)

*23

Gate3[0].Chan[x].PwmDeadTime

H PWM 155 B X I (] 48 52 S 800 giFP. BEIX I a4 LR 2 itk
B

DeadTime=0.0533pusxGate3[0].Chan[x].PwmDeadTime

TR AR A IR 5 R RS 1 AN

*24

Gate3[0].Chan[x].PwmFregMult

4 PWM i A Z 15 5y 15kHz. PWM A4 LR AT
PwmFregMult+1
fowm= - 5 x HEACInEE

T RRAE A IR TBOR A8 B i R AR, £E 40kHz LU IRIVE I Y i€
PWM #i

*25

Gate3[0].Chan[x].PackOutData

N T P sERos UIVIW At S Aras SN, IFSEBL R i,
W s A5 2B E A AL

i ] CK3W-AX2323N I, 152178 B %A1 .

*26

Gate3[0].AdcAmpStrobe

&5 ADC Strobe Word (f£ Direct PWM #i& 1, M Fasihi] 28 4 1% 2 i
FRACR 2RI HIAE 2D o T MR IR A AR O 28 1 AS AR T R A .

*27

Gate3[0].AdcAmpHeaderBits

R S it P YA R AR R B AR A IR BOR % S AR
AR

*28

Gate3[0].AdcAmpClockDiv

F6 7 A RSO 5% I L A ) AD AR I BRI B 5 0

*29

Gate3[0].Chan[x].PackinData

N T WL SE A UNIW AN B A7 8 B3 IR el i 3%
He 4k B E A R

i} CK3W-AX2323N i, 5271748 § %48 .
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No.

¥

A

*30

Gate3[0].Chan[x].AtanEna

{68 FH IE 52 B B 2 N B R0 o PRk o 0 5 45 0 2 A7 0 50 4 5 2
JEN 0.

*31

Gate3[0].Chan[x].EncCitrl

BOE GRS s AT e AT, BOEON 4 153558 AB K CW fifhd.

*32

Motor[x].PosSf, Motor[x].Pos2Sf

FeE e e R I OBHE S 1R 1 B 2 M e ¥ R
i IESZ P gmbdae iy, ki 2oy aE I 16834, tbabh, (i MIEZE
Yt 4 E 1 0.020mm, I E N 0.020/16384.
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4-4 SensorControl.pmh

FRELRE PR Al) T XA R AR 15 5 S

No. 28 i B
1 Motor[x].pLimits B 5 R B ) P SR 1 2 R AL B A7 5%
*2 Motor[x].LimitBits 18 B S REREIRH TR 12 AL Z 77 4% (No. 1) H RN

ywd-jonuoniosuss p-f
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4-5 Galvano.pmh

4-8

R BE AP AR R E ST

No. S Pi. 8
*1 Gate3[1].SerialEncCtrl & BRI E -
*2 Motorx].ServoCtrl AT (A R B x BB A 1. AR 6 4, B 5 % 1 4
I, %% Motor[y].ServoCtrl(y>6)tB & N 1.
*3 Motor[x].Ctrl e S, N T T E RN, ke Sys.PosCtrl.
*4 Motor[x].MaxSpeed fe R PRI R . X BN T O IS B TR R, A
f2E N 0.
*5 Motor[x].MaxPos fa e IR BRI AL B I R R . X BN T BN, Bt el
0.
*6 Motor[x].MinPos e ERBEHERIMTE M E MR/ ME. XN TN, FrbdgEN
0.
*7 Motor[x].pDac FRE BN ZHR A S A A ki bl . OxX B s AL E N
CK3W-GC2200 [t XY %l FHZ /745, FrLideeh
Gate3[1].Chan[x].Dac[0].
*8 Motor[x].pLimits B RET AR IR G X B TN R, BrbAdE e 0.
*9 Motorx].FatalFeLimit FRETE x fl A5 s T . fERIRE L, N TR E RN
TR, FrbdaE N 0.
*10 | Motor[x].pEnc B ESH MR AR, (BN x i Z R R . EATH, 26
T 55 EA MR RIS K .
*11 | Motor[x].pEnc2 TRRESE gD asR, 1ER x Bl s m B e . AT, /i
TS5 EA AR T RS .
*12 | EncTable[x].Type faE s RN E T AT, T L 32 i AR, AL
WHEN 1.
*13 | EncTable[x].pEnc fRE LR x SHE AR EARTH, HiHA CK3W-GC2200 H
JCH I LR HME
*14 | EncTable[x].ScaleFactor B4 SL2-100 #¥i (20 ) FRECEImAGIRER (32 b)) WHF R
¥ 17212,
Py il ile) Q 3 Py
=
[ 2 =
31(30(29(28(27|26|25|24(23|22(21|20(19|18|17|16(15|14|13|12|11|10|9 | 8 | 7 | 6 4 110
o|lo|o|lo|o|o|o|0|O|O|O|O|1|0|0O|O|O|O|1]|0O|1]0O 0 0 0|0
0 0 0 8 2 8 0 0
- - > -
E’T g 1% <
s 1212] 3 |25
D2 3 o\ g
; » |3 <) 5|89
oS g_ Q|
& o2 o |mlg
@l g8 & |&(x
N K=z 2. 0|9
3 gl 38 5
S ) >

Command Positionft
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4-5 Galvano.pmh '

o | o
— | O
N | O
o | O
< | o
0| o
Reserved |© |© _
~| o
o | O
o | O
Qlo
Tx_Vald |& |~ Validate Tx data
TriggerEdge| & | © Rising Edge
o -
Control_Bits| I | — Control Commands
=
Sync Clo Asynchronous Mode
ClockSel |~ |o Phase Clock
Reserved |2 | o [
TxEnable |2 |+~ Enable TX of SL2-100
Qle
~N|©
INEES)
Qle
NEE=
Wlo
Reserved m S I
Nle
Qe
Qe
[|o
=)

Control Commandsht
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4-6 LaserControl.pmh

PO IR o 2 1) R QB0 SO

No. B35 Pt B
*1 Gate3[1].Chan[0].CompA 0N R T ROE -
*2 | Gate3[1].Chan[1].CompA s AT SL2-100 343 404 i1 PMAC Py 38 B (1 43R T ). K43
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o 2 3
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g g 3
o) 8 o
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a S
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T
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Gate3[1].Chan[0].CompARIiZE
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4-7 TCRConfigurations.pmh

WOt i) ON/OFF A4 50 U .

No. 2 L]
*1 Gate3[1].Chan[1].CompB WE OGN OFF 4224 ON i1 LA 4L
*2 Gate3[1].Chan[1].CompB BEEEOE N ON 2854 OFF $[a]1 1) 4L
25, WSIEOCH A 5
*3 Gate3[1].Chan[2].CompB T st T e . a
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