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CK3W-AX[] R88D-KT[]
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DACA+ 1 14 | TREF1/VLIM
AGND 3 15 | AGND1
AE_NO 7 29 | RUN
AE_COM 15 36 | ALMCOM
FAULT+ 4 7 | +24VIN
FAULT- 11 37 | IALM
ITYO—-AA R —=T1—2R
CHA 1 21| +A
CHA/ 6 < < 22| -A
CHW 5
CHT 10
CHB 2 49| +B
CHB/ 7 < < 48| -B
OutFlagB 15 20 | SEN
GND 14 < < 13 | SENGND
PRI —TUHLO0LIZY FEUFITRLE D,
X—7 2% X
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Solution Explorer @ [PMAC Script :

1 Language] — [Global Includes] @ i =} X
TIZ#% Global Definitions.pomh % B @D - L=
&9, Search Solution Explorer (Ct O ~

1 PowerPMAC3 -
B [ System
b [d C Language
b [d Configuration
B [3 Documentation
b [Cd Log
4 _[Z PMAC Script Language
4 B Global Includes
[ glebal definitions.
[ Kinematic Routines
b 4 Libraries i
4 b
Solution Explorer BeEEERUT=

2 HOFFR L% Global « £ CK3W-AX141400%8

Definitions.pmh [CEEZAHE T, Sys. WpKey = $AAAAAAAA

Gate3[0]. PhaseFreq = 64000
Gate3[0]. ServoClockDiv = 3
Gate3[0]. Chan[0]. PwmFregMult = 5
Sys. ServoPeriod= 1/16

Sys. PhaseQverServoPeriod = 1/4
Motor [1]. ServoCtr| =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

« £ CKBW-AX151500%&
Sys. WpKey = $AAAAAAAA

Gate3[0]. PhaseFreq = 64000
Gate3[0]. ServoClockDiv = 3
Gate3[0]. Chan[0]. PwmFreoMult = 5
Sys. ServoPeriod = 1/16
Sys. PhaseOverServoPeriod = 1/4
Motor [1]. ServoCtr| =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 ERBEIYI-—S%FBATHBE(E. Gate3[0]. EncClockDiv = 3
Global Definitions.omh @2 71 JU'c  Gate3[0]. SerialEncCtr| = $82230005
BICHDOREZBZLE T, Gate3[0]. Chan[0]. SerialEncCmd = $13000
Gate3[0]. Chan[0]. SerialEncEna = 1
Gate3[0]. Chan[0]. OutFlagD = 0
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Show output from: Build

Uploading pp_prol.h Tile trom the FowerEMaL.

Uploading and synchronizing PowerPMAC variables
Download successful.

Total Project download time = 5881 seconds.

Total Project build and download time = 16.059 seconds.
Bui ld Eucceeded.

Exception Settings Relilvelid
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[save] DXV FRAERATLET,
Y9 5& Terminal I “Save
Complete” &EFRSNFT,

Terminal: Online [192.168.0.200 : SSH]

;-E!a Complete

7  Power PMAC IDE @ Terminal T [$$
$] ANV REAATLET,

B LDFE

B —RAEH Sys.ServoPeriod D EIF/ N TRBLSTEREDEDICHBDOETIEEL TLIZS
O ELLBELRBWVIRE, OV FO—5& EtherCAT R4 NEDOBEERHA E B WO TIRESED

HUFET,

B H—Ro0wvo 12kHz DFE
1F : Sys.ServoPeriod = 1/12

58 Sys.ServoPeriod = 0.083333
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3 Analog I/F O#EHm=E

35 HY—FKKNFL/\ORHEE

CX-Drive AL T R88D-KTODHEZITTOE To MTDRICRKIKLDICESATONS A=A
ZRBLTLIZSVe IUTFORICRSNTOBUNDNS A =2 3P EEFEREE LTIZS00)
R88D-KTODBEITEIC DV TR MBONYZ 2P LERLTIIZSL,

No. ¥ EER
Pn001 HIEE— FER 2 FodliE (PFOTES
Pn319 PLOEEH R =) 10
Pn321 REHIBREHE 6000

3-10 CK3M/CK5M Y —ZX R4 — "7y 7HA R #6008 G5 U —XH#—FK K541 74 (SBCE-100)



3 Analog I/F D&

B

3-6 BHERESD

INETORENELODZHERLE T,

1 Terminal B5 [#1 out0] IV RA& Terminal: Online [192.168.0.200 : SSH]
RATLET, CDEE, E—ADY— |Es
ARONLTWBZEAERLET, :
s JERBEIYI—-AAEHBEBTBB5(E.

HS5H L Terminal H'5 fe10udl |
(Gate3(0).Chan(0]).0utFlagB=1]
HERATLTLIZE0,

2 Terminal A5 [#1 out!] DXV K%

RATLET,

@
(=2}
&
ol
)
g&-

3 TE—4POHE L TOWBDEAERLE
Jo &/, Watch o> RodD
[Position] OEAIEA@ICEBNOLTUL ' —
BEEERLFED, =] = | ‘
o [#1outl) OXVRAERATLTH
E—42P0ELBWVGEE. [#]1
out2], [#1 out3] BREKRELEEB
EADLTLEEED, e
Terminal: Online [192.168.0.200 : SSH] gz:ph;semer ngrjm e
e e .
| RS

CK3M/CK5M ¥ V=X R4 = 7y 7HA N ALAVE G5 2 —XY—K N7 1 74 (SBCE-100) 3-11
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8

-_— N
37 E—X2ODFa1-—-="7
——
3-7-1 =T IWN—=-TFX bk
FA—=TINW—TTE— AT, SBRESELLWCEEZS—ERRLE T,
1 [De|‘[a Tau] — [Too|s:| )( :1—75\ .’D Tune : Online[192.168.0.20?:SSH] - _— - ——
550 Tune @B@4 =, [Open Loop | Gurrent Loop Tunine | Open Loop Test | Position Loop Auto-tune | Position

i
TeSt] - [Step TeSt] %E#Q L/ g @—O ; Open Loop Step Test Parameters
¢ %@;(SHEI\/ | _&“% {ﬁﬁﬁ el 617/%%[: “ Test Amplitude
|

| Step Test | inusaidal Test [ Sine Sneep Test

& Fa—ZVI%EMET BRI 0 ICE
Terminal &Y

[Gate3[0].Chan(0).0utFlagB=1]
AL TLIZE0, Rliber ok Hepotiers T =

Test Time 100 ms

[ Open Loop Step Test

Enable Closed Loop ‘

2 BOF1—-ZUHNSA—R%EREL  [Test Amplitude] :1.0%
*7, (E—4PO&ELENVBEEAZTREEZREL TIIESTO.)

[Test Time] : 100ms

[Number Of Repetition] : 2

3  [(Open Loop Step Test] £#45UvsH =
L. E— S EEIET 52 A RAL e
ESCP

372 NV KNEOA— bR

Power PMAC IDE DA — b F a2 —Z2 Oz BAL T 4 —RI—T DN Fig%z BENICHRE L
9,

1  (Position Loop Auto Tune] — ] e o]
=2 Specify Amplifier Type Specify Auto—tune Excitation Settings
_ 22 -
[Advance Auto tune] ZERLE T, AR fane Direct Pl b Excitation Magnitude 0l B %
Specify Desired Performance Etotaton Time i ne
Bandwidth 00 B ke
Damping Ratio 07 Hin. Tavel bill 0
M. Travel 4000 mu
Soft Hard
Integral Action 4 3 futo-tune Move Options
7 Positive Move Cnly Tteratian Mo
| Velocity FF Hegative Move Only 2 $
ficceleration FF 7] Ha Joe Back
Options

[¥] futo Select Bandwidth
futo Select Sample Period Auto-tune:Mator
[] Auto Select Low Pass Filter

HewTunineGUISpecify Encoder Resolution
Encoder Resalution 10000 cts/rew

3-12 CK3M/CK5M V=X R &2— Py 7THA RN #L0,8 G52 —XH—K K51 74k (SBCE-100)



3 Analog I/F D&

B

2 TBOF1—-VHNSA—42%HEL  [Amplifier Typel : Torque Mode
F9. [Auto Select Bandwidth] : Check
+ [Encoder Resolution] (& $EWL@ [Encoder Resolution] : 10000
Y—RE—ADOIVI—-AnaREEsS  [Excitation Magnitude]l : 1%
KOV —HRRESANOBFETHIC (GF—TNW—TTO&ELIEERATIIZSO.)
KO THRESND., E—4 10@&d [lteration No.J :2
TCUDE NNV REDEEZEL T
<20
3 [Auto-tune Motor] £ U W o LE [k huctne] shocs aic-ine

—T£05—% L€

@_ Specify Amplifier Tvpe Specify Auto-tune Excitation Settings
° AneliEe e Torque Mode - Excitation Magnitude 00 [ %
Specity Desired Perfurman.ce Excitation Time o e
Bandwidth 200 — Hz
Min. Travel 400
Damping Ratio 0.7 | mu I I
Max. Travel 4000 i .
Soft Hard \
Tntegral Action <[l v Aute-tune Mave Options Y
[] Positive Mavs Only Tteration Mo :
[7] Welocity FF [7] Meative Mave Only e 2
[ Acceleration FF [] Mo Joe Back
Options

w

[¥] Auto Select Eandwidih
[] Auto Select Sample Pariod T il
[7] Auto Select Low Pass Filter

@

NewTuningGUISpecify Emcoder Resolution |\.’

Encoder Resolution 10000 cls/frey w

~

-

s - \

4 BOAveE-—IHP5. (FL] &S z
&80l

UvoL&ET,

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 te go back and change this bandwidth (if you
choose No the auto-tuning process will continue?)

Hg£0o

Z]
b=

I

5  som@mpwics. [mplement] %4

VvoLEd G e -
o wESH
Praportional (Kp) ! i 156379043870272.
Derivative (Kvfh) 10 10 2913016704688
Tntegral (Ki} 999938375-05 99993937e-05 0
Velocity feedformard (Kvff) 10 10 ]
Acceleration fesdforard (Kaff) ] 0 [
Derivative Gain 2 (Kvifb) 0 0 0
Veloity fesdforward inta Integrator (Kviff) 0 0 0
| s ‘ [ T ]
#ctive filter will bs temoved I =i ‘ [ e I

3-7-3 NV NEOFHEE
27y IEEEALBHS, &UBDBNY RBEERLET,

1 [Position Loop Interactive TUNiNg] b e om i T o s i) Postn o s T [ S | i Sl st i S

% \aaj:R l/ & @— Proportional Gain (Kp) 056428814 Fiamp Trapezoidal Vel | S0un
= o Derivative Gain 1 (Kvib) 20156466 Select Step Move Parameters
Derivative Gain 2 {Kvifb) 0 Sten 5o 3500 -
Integral Gain (Ki) 0
FeedForward Gains Stee Tine S ]
Velocity Feedforward Gain 1 (Kuff) ]
Velocity Feedforward Gain 2 (Kviff) 0
Accelerstion Feedformard Gain (Ksff) [
Friction Feedformard Gain (Kfff) O
Intearal Mode (SwZvint) 1 Move Options:
Fatal Fallowing Error Limit (FatalFeLimit) 8000 I et
Servo Output Limit (MaxDac) 32767 Dwell Time
Servo NenLiewrities 5 er the Miove st "
Tnput Deadband Size (BreokPosErr) 0 =
Output Deadband bner Sie (QutDbOR) 0 SetBonty DreesOmblid 08 =l
Output Deadband Outer Size (OutDHOfY [ — s
Output Deadband Seed [OutDbSeed) 0 o
Mator Status Matar Type Servo Aleorithm Pasition Loop Filter In

Harnine.

CK3M/CK5M ¥ V=X R4 = 7y 7HA N ALAVE G5 2 —XY—K N7 1 74 (SBCE-100) 313



3 Analog I/F O#EHF)

=

2 BOF1-—ZUHNSA—R%EHEL  [Step Size] :2500
F9, (Fatal Following Error] : 5000
[Servo Output Limit] : 32767

3 (StepMovel AL UwoHL, ATy T |
}leh\%% ﬁﬁ‘gl;tj\ [_/ g a— o 1 Step Move: #1 2/21/2018 11:32:31 AM

2
5
£
&
F)
H
3
H

Time (ms)

el A v]
Natural Frequency | Unable to calculate due to muitiple peaks. Overshoot Unable to calculate due to multiple peaks.
Damping Ratio | Unable to calculate due to multiple peaks. Rise Time 16.19ms

Settling Time 23.61ms Peak Magnitude 2472.00 mu

Peak Time 670.44 ms RMS Following Error | 255.81

4 BEUBICELTORVBEI. [Simple Auto-tune | Advance Auto-tune |
[Ad\/a]’]ce AUtO—tu ne] @@[—E U Specify Amplifier Type Specify Auto-tune Excitation Settings

Arclieeizne Torque Mode B2 Excitation Magnitude 00 2 %

Bandwidth # =5 IC KSR EICH/EL Speciy Desired Performarce

Excitation Time 100 ms
23, e
Min. Travel 400
Damping Fatio e iz
Max. Travel 4000 mu
Soft Hard
Inteeral Action 4 2 Auto—tune Move Options
Positive Move Only Tteration Mo
Welocity FF [] Meeative Move Only 2 =
Acceleration FF Mo Jog Back.
Optiors
Auto Select Bandwidth
Adlogasetoanp e berio Auto-tune Motor Recalculate
| Auto Select Low Pass Filter
5 (Recalculate] #oUw oL &ET, [Sinple Auto-tune | Advance futo-tire |
Specify Amplifier Twpe Specify Auto-tune Excitation Settings
Amplifier Type Torque Mode - Excitation Magnitude 00 2 %
Specify Desired Performance e o e
Bandwidth k0.0 s he
Min. Travel 400
Dampine Ratio 07 |a !
Maz._ Travel 4000 mu
Soft Hard
Inteeral Action 4 (2 Auto-tune Mave Options
Pozitive Move Only Iteration Mo
Welocity FF Megative Move Only 2 3
Acceleration FF | No Jog Back
Options
| Auto Select Bandwidth
fligsctieampl Rl Auto-tune Matar Recalculate

Auta Select Low Pass Filter

6 soEEH LS. Umplement] 24 (e~
UvoL&ET,

Proportional (Kp) 058621081 053621081 10.1178972823813

Derivative {Kvib} 27653082 27653082 1202 20780657423
Inteeral (Ki) ] 0 0
Welocity feedforward (Kyff) {1 0 0
Acceleration feedforward (Kaff) {1 0 1]
Derivative Gain 2 (Kvith) o 0 1]
Welocity feedforward into Integrator (Kxiff) 0 il 0

| R | Inlerrent |

fictive filter will be removed | ok I e I

T TFEIIIRVYET., CNEREONE
HUENEENSE TRUERLE T,

3-14 CK3M/CK5M V=X R &2— Py 7THA RN #L0,8 G52 —XH—K K51 74k (SBCE-100)
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3 Analog I/F O#ZE#H=

B

1  [(Position Loop Auto Tune] —
[Advance Auto-tune] #3EiRL.
[Velocity FF] & [Acceleration FF]
(CFITVOEIANET T,

Simple Auto—tune | Advance Auto-tune
Specify Amplifier Type

Amplifier Type Torque Made

Specity Desired Performancs

Bandwidth 300 &
Damping Ratin 07 |
Soft
Tntegral Action ‘

7] Velocity FF
| ficeeleration FF

plions
Auto Select Bandwidth
Auto Select Sample Period
Auta Select Low Pass Filter

Hz

Hard

Specify Auto-tune Excitation Settines

Excitation Magnitude 0o | %
Excitation Time 100 ms
Min. Travel 400 mu
Max. Travel 4000 mu

Auto-tune Move Options
Positive Mave Only Iteration Mo
Hegative Move Only 2 -

Ho Joe Back

Auto-tune Motor Recalculate

[Recalculate] #5UwH L, Rw T
PYw I DY R0 [Implement] &4
UwHLET,

Fropartional (Kp)
Derivative (Kuib)

Tnteeral (Ki)

Valosity feedformard (Kuff)

Acceleration feedforwsrd (Kaff)

Derivative Gain 2 (Kvifb)
Welocity feedforward into Inteerator (Kviff)

Active filter will be removed

10117397 10117397 10.1173972828813
12023079 12023078 1202 30789567423
1] 0 0
1] 0 1202 30789567423
1] 0 72896 4741710681
1] 0 1]
0 (1] ]
‘ R || \ gkt
[ QoK | \ Cancel ‘

[Parabolic Vel.] #2RL T,
Move Size H& O Move Time (FE4
DEZBHBL TS0,

FeedBack Gains
Proportional Gain (Kp)

Derivative Gain 1 (Kvib)

Derivative Gain 2 (Kvifb}

Tnteeral Gain (Ki)

FeedForward Gains

Welocity Feedfornard Gain 1 (Kvff)
Welocity Feedforward Gain 2 (Kviff)
Acceleration Feedforward Gain (Kaff)

Friction Feedforward Gain (Kfff)

Tnteeral Mode (Sw2vInt)

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

Serva NonLinearities

Input Deadband Size (BreakPosErr)

Input Deadband Gain (KBreak)

Output Deadband Iner Size {OutDbOR)
Output Deadband Outer Size (OutDbOF)
Output Deadband Ssed (OutDbSeed)

~ Hotor Status.

Curent Laap Tuning | Open Loop Test | Pasition Loop Auta-tune | Position Loop Interactive Tunine | Prefilter Setup

Adsptive Contral | Interactive Fikter Setup |

Trajectory Selg

117397 Step_| Ram | Perabolic Vel. [ Tjapezsidal vel. | SGurve | §
12023070 Select Paral s
i Mave Size 2500 m
0 —
Mave Tine 0] ms
12008070
[
T28964TT )
- Parabol Velooity Mave ‘
0 Mave Optians
Kill Motor
ol After the Move
AE Duell Time
After the Hove 500 ms
s — SekctPie
0 [ Filter Galeulator
Left i
[
(0 Rieht &
7 ‘ Showm Servo Block Disgram J Pt

Hotor Type Serva Algorithm Position Loop Filter Info

[Parabolic Velocity Move] #4Uw
OL&ET,

4

File View Tools

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

1000.00

E
i}
2
H
3
=
£

1500.00
Time {ms)

Stats Decimal = =
Flaces d [E2]
Vel. Corr |-0.91 Avg. FE/Vel 3037,
Acc. Corr |0.00 Avg. FE/Acc 028

MaxFe | 11477

RMS Following Error | 75.69

LAT—T£0E—3 L€

w

ORI —C¥CA—+C VL€

<]

g

CK3M/CK5M ) =X Z& =Py 7HA KN A0V B G5 2 —XH4—K K541 7R (SBCE-100)
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3 Analog I/F O#EHF)

3-16

=

FO | I OW‘ n g E rror b\‘\\gﬁ = L Y5 z S Gurtent Loop Tuning | Open Loop Test | Position Losp Auto-tuna| Position Loop Interastive Tuning [ Prefifter Setup | Adaptive Gentrol | Iterastive Filter Sstup
)=z e z

FeedBack Gains

% ﬁ@» /_Oz)t%/\fl\t(_:t K\/ﬁ 7% j( é— < L/T < 7‘—:‘\ Proportional Gain (Kp)

Derivative Gain 1 (Kvfb)

SV PEIEET BB Kff £ oo

Integral Gain (K)
N
é < L/ < f: é (/ Yo FeedFermard 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

[}
1202
0
0

Trajectory Selection

7207 Sten | Ramp| Parabolic Vel | Trapezoidal Vel. | SCurve
3079 Select Parabolic Move Parameters
Move Size 2600 mu
Mave Time 1000 me

3000

283477
> | Parabolic Vielocity Mave
0 Moz Options
Kill Motar
L Aftar the Nove
32767 Dwell Time:
Afer the Mave 50 ms
y Select P
7 [ Filter Caleulstor |
Let s
0
q ikt
- [ Shom Servo Block Diagram | Pl
Motor Tyne Servo Algorithm Fosition Loop Filter Info

BO [Parabolic Velocity Move] %4
UwoL&ET. A Following Ermror | p
MREICH L THBEI <35 F TR
URL &,

State Decimal 7
Places

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

1000.00

Time (ms)

Eiro

Following Eror {m unit)

Vel. Corr 053
Acc. Corr | 0.00
MaxFe  51.00

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

B#(C L T, FollowingError H0RE -
B CICBBEHDIBSE. Kaff,
Kfff DEAIBRBISTF I, GOXIIE
BICRL TN D 2B T,

Position (m unt

i

Stats Decimal TR
Places =

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

lowing Error (m unit)

Time (ms)

Max Fe |-59.16

2
Vel Corr |0.84 Avg. FE/Vel 3049
Acc. Corr |0.00 Avg. FE/Acc -0.01

RMS Following Error |48.34

CK3M/CK5M ¥ V=X R4 =7y 7HA N AL0O8G5 2 —XH—

K7 4 7% (SBCE-100)



3 Analog I/F D&

B

375 Fa—-ZVINIXx=42070Y 17 ML

1 Terminalh5 [#1j+] DXV RAEA
1 TL&ET,
2 F—AP0ELTOBDIEAERLE () PoErMAC] - PoerPAC IDE 40.0.8 (Acminstatr) - ¢ 52.169.0.200  CPUS armn S3021A. Firmware: 226,125

File Edit View Project Buld Debug Tools DeltaTau EtherCAT Window Help

jo o \ Debug PU - b Start -
N . [ status [G]leg Ribbon | »¢ Cor Setup | € Start Page
F1z, Watch D+ > RHdD [Velocity] Y
DEHIH32 A ThHD EAERLF H
1159007182 I
o | B |ecatmEnable lo

@— .Terrrw‘m\ Online [;92.168.0.200 SSH] : w
S
\'.\

5]

|

I

v
Q

3

3  Solution Explorer ® [PMAC Script

w
llowing Erro--- L8l Solution Explorer > I x 4
Language] — [Global Includes] ™ dlerm|F= i
FC® S Global Definitions.pomh % B3 T 1T H
=7, :aarc: olution Explorer (Ct 0 l_ll
1 PowerPMAC3 - I
b [l System \
b [@ C Language g‘
b 3 Configuration U/CI}
I 3 Documentation N
> |
i ay
— S
4 W Global Includes NI
[ global definitions. @]
[ Kinematic Routines '\ji
b [ Libraries , i O
Solution Explorer BeREERUENN I
v
4 Fai- ol&uBsniciE® Motor [1]. Servo. Kaff = sk
Global Definitions.pmh [C3852 L&  Motor [1]. Servo. Kvff = st
T, Motor [1]. Servo. Kp = sekx

Motor [1]. Servo. Kvfb = st
Motor [1]. MaxDac = 32767

CK3M/CK5M ¥ V=X R4 = 7y 7HA N ALAVE G5 2 —XY—K N7 1 74 (SBCE-100) 317



3 Analog I/F O#EHm=E

38 #MYWMEIOA—FLRATFLDIEREE

BEBIY I—AYRTLORERDICDOVTOHRRBLET, 1V OUXVEIIYI-RBKLO
ResRHDINYV R (home KU homez IXYVR) (IZDWWTIE. DT HONBONYZ 2P )bASRL
T<1rEEh,

LIBBDOFIBICO> T, RRESEEZT>TLIZS,

381 #MMEIa-4DEy b T7yvT

ERHETY I-FOMOERFY. OHBET—%% [0) [SEELICOLEE, FeEIYI—4
Ny T U ZERETICRBAKELICHBEGE. BREIVI-—F0tY h Py ITHiREERUX
To Y FPYVITFEDFBCOVWTIE, ALOVEGCE YV —XY—RRESATNBOY 277
=R TIZS 0,

382 #MMEII-—FWUBEDHEAHL

BT I—ANUE% Y —RRSANHEHALLET,

[3-3-181A VR —T1—R1Zv b ERSANDOERIE (P.3-6)) OB I—FDERAETTL.
RICHHBEL Y DN DZOESET XD LOWNIHA O U XV RNV R % FHHAETI2ODTOL
S LEERL, ENERTLED,

DFRIC, 7092 AMERRFIBICDOOTSRBALE T,

1  Solution Explorer @ [PMAC Script  open subprog timer (delay_time)
Language] — [Libraries] ™ local EndTime;
subprogl.omec ICEDTDT S LA%ETE endtime = Sys. Time + delay time;
FHLFET, while (endtime > Sys. Time) {};
close

2 % Global Definitions.pomh (TB52L  Sys. lipkey = SAAAAAAAA
F9, Gate3[0]. SerialEncCtr| = $82230005
Gate3[0]. Chan[0]. SerialEncEna = 1

SRRl Solution Explorer * B x
@ e-a|r=
Search Solution Explorer (Ct B~
] 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
b (3 Libraries
b [ Motion Programs

= PLC Programs
‘Q New Item... Ctri-+Shift+A Add B il
% Existing Item... shift+Alt+A Scope to This
€ 5 New Solution Explorer View
F  Properties Alt+Enter

3  Solution Explorer @ [PMAC Script
Language] — [PLC Programs] £T
5o JvoL. [Add] — [New
ltem--] ZZEIRL & T,

3-18 CK3M/CK5M Y —ZX R4 — "7y 7HA R #6008 G5 U —XH#—FK K541 74 (SBCE-100)



3 Analog I/F D&

B

4 [(Script PLC] #&RL. Name % T -
ReadInitincPulse.plc & L1-#&IC Pe—— o ey
(Add] ZZRL £, ety SRR

Name: ReadnitincPulselplc
(e ][ comel |

5 Solution Explorer @ [PMAC Script  Global MultiTurnCount, InitlncPulse;
Language] — [PLC Programs] @  Global EncoderResolution = 10000;
ReadlInitincPulse.plc (CBEO 705>
LxETEHLF T, open plc 1
s FRDEE BEODY—RE—XD

TITYO—ADERERLOY—AR RS callsub sub. motorinitialize;
ANDBFFPHICE>TRESN  call timer(0.2);
5. BE—R1O&FEH-YDEH/N)U callsub sub. requestMul tiTurnData:
ABDEZZELTLIZSL, call timer (0. 25);
[(Global EncoderResolution = **]  cal lsub sub. readMultiTurnCount;
call timer(1.0);
callsub sub. readlnitincPulse;
Motor [1]. HomePos = -Motor [1]. HomeOffset
disable plc 1;
return;
/11117117177171777717177171717
sub: motorlinitialize
homez 1;
kKill 1;
Gate3[0]. Chan[0]. OutFlagB = 0;
Gate3[0]. Chan[0]. CountReset = 1;
return;
/11117107177777717717717717777
sub: requestMultiTurnData
Gate3[0]. Chan[0]. SerialEncCmd=$13000
Gate3[0]. Chan[0]. OutFlagB = 1
return;
CK3M/CKSM ¥ ) =X 24— b7y 7#H4 K # LOVB G5 ¥ Y) — X4 —F K5 1 74& (SBCE-100) 319
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3 Analog I/F O#EHm=E

[I1111771777071111117717711177

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)-cAsciiOff
set

calcMotorPos +=
ii0ffset)*10
calcMotorPos +=
AsciiOffset)*100
calcMotorPos += (( tmpSerialEncDataA & $FF000000)>>24
—cAscii0ffset)*1000

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

MultiTurnCount = calcMotorPos;

it (((tmpSerialEncDataB & $FF00) >> 8) == 45) MultiTur
nCount *= -1

(( tmpSerialEncDataA & $FF00)>>8-cAsc

(( tmpSerialEncDataA & $FF0000)>>16-c

return;

[I111177177707071117117717711177

sub: readlnitincPulse

local tmplnitlincPulse;

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

Motor [1]. Pos = MultiTurnCount * EncoderResolution + t
mplnitlincPulse;

return;

[I1177071777771777711777111777

close;

©  Solution Explorer @ [Configuration)
@ pp_startup.txt ICBEDTO05 S5 L%
CHT Do

enable plc 1

7 Jovistodovo—R

IDE OB®EHE LD [Solution Explorer]
DTOIT O RREGOYVOL.
[Build and Download All Programs]
EROEIR&ADYOD—RERTL
gjo

w- A=

Fo-

2[192.168.0.200:SSH] Bl Solution Explorer

oo o-

Build
Rebuild

Clean

{3 Configuration
[ 3 Documentation
L3 Log
| PMAC Script Language
# [Ly Global Includes

[ global definitions.pn|
(2§ Kinematic Routines
(24 Libraries
[ Motion Programs
@ PLC Programs

@@ New Solution Explorer View
Debug

Build and Download All Programs
Download All Programs
Map PMAC Variables
Add Macro Project
3 Cut
&l Paste

Unload Project

Ctri+X
Ctri+v

€* Open Folder in File Explorer

Properties Alt+Enter

Solution Explorer FelLECRUENY

3-20

CK3M/CK5M ¥ V=X R4 =7y 7HA N ALOY8G5 2 —XHY—K K751 74 (SBCE-100)



3 Analog I/F OZEH=E

8 Power PMAC IDE @ Terminal T Terminal: Online [192.168.0.200 : SSH] ~ 1 x
[save] IV REXRATLET, T
&Y I BE Terminal IC “Save B g i
Complete” &EFRRSNFT,

O  Power PMAC IDE @ Terminal T [$$
$] IVVRERATLET,

10 Power PMAC IDE @ Watch 1 > R
DTREMBNRRENTOEI &%
R 5o

EWEOTLY 45— C 4 TEKH 8E

-» B X

oy

i

ot 3 %
= 0Jd M

5

o 3
[a5] o

LEOYUETY €-8-¢

3-8-3 FRRERORET
RRERERITLET, RREBOSEIELTE DT HONBOT 2 P LESRLTLLE D,
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39 ¥—23r7077LICKSZHERSR

3-9-1

3-22

BEHER 707 7 LOEK

EEESSAD OIS LR L& T,

BEESE T O TS LIS, ERSHEEEMALE T, &Ml [Power PMAC 21—H—X¥Za 7
(SBCE-404)] &0 [Power PMACY 7 bz 7D 7Y AN a2 7)U (SBCE-405)] #&R
LTz

1 I\/l Ot|on jD b\\ 5 _L\ O’)'ﬂzﬁz - % ocity: - < Solution Ex\c-r'er' ‘ b
G i @ w-a| k-

Search Solution Explorer (Ct 0 -

Solution Explorer D« > 5T [J0 Pl -
1o '\%] - [PMAC Scrlpt b 3 CLanguage
Language] — [Motion Programs] |8 ey qonal

— [progl.pmc] #REE T, pr—— .

4 [ PMAC Script Language
b [ Global Includes
[ Kinematic Routines
s b 3 Libraries

D) progl.pmc

Solution Explorer FelECRYEN

|/ Power PMAC PROGRAM Template.
// The following Sample PROGRAM is
// Sample PROGRAM

=
the standard template for

// open prog 1
" Code Goes Her

close

Properties

2 proglpme #TDTOLSIVHITY &1,
PIC. BROTOT T LEEEAHE #1->131072X;
ED
* COT0TS LB E—A%ZEAE OPEN PROG 1
(CO&EL. BIER ¥HOIC0E, 7
IE#RURLE T, INC;
TA800;
TS300;
L INEAR;
While (1 < 2)
{
TA800;
TS300;
TM3000;
X20;
DWELL2000;
X-20;
DWELL2000;

3 PLCTOUSLDHER T —
@ o-d p-
Search Solution Explorer (Ct 0 -

Solution Explorer D« > RHT [J0O
V1o k2] — [PMAC Script
Language] — [PLC Programs] —
[plct.plc] =BBE=Z£T,

b [Ca C Language -
b [ Configuration
b [ Documentation
b B3 Log
4 [ PMAC Script Language

b (3 Global Includes

[3 Kinematic Routines

b [ Libraries

4 [& Motion Programs
O progl.pmc

/1 Pawe; pt PLC Program Template.
/1 The g Sample PLC PROGRAM is the standard tes
// Sample PLC PROGRAM

/1 open ple 1
"

close

Solution Explorer fel

Properties

plct.plc File Properties
|0% -4 »
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B

4 (piciplc) #7DTOHSIVHTYU  open plc |
P2 BROTOIS LAREAHF

w
S P1000=Sys. Time+1; o
+ ZOTOSS5 LB $—i%E ON whi le (P10005Sys. Time) {} ; T
L. E—4A1—¥J055L1% &
ieEht, PLC 1—H 7055 L0F cmd“&lenable”; v
HARfT AR Y LE T, N}
P1000=Sys. Time+b; E
while (P1000>Sys. Time) {} : Jl
by
cmd“&1b1r”; -
KN
disable plc 1; 2
o
close &
5 147055 L0008RE x 5 <) |oten e
O M| o-a| k-
Search Solution Explorer (Ct © = 3
Solution Explorer 9«4 > R T [0 K mE— =
Y14 k3] — [Configuration] — o I
[pp_disable.txt] %#B8E& T e &
//Abért ALL Programs % é] pp:mcis{u' @
disable plc @..31 //Disable all Script PLCs — - ppfz':fm =
clear all buffers El ;F{';mmgempdg %
‘Iy A Nncumentatinn %?t
Solution Explore! O
N>
00% ~ 4 » S U'
- - o
6 [(pp_disabletxt] #70TOHSIY enable plc 1; )
STUPIL BROTOIS LA ST 3

[CBERLZFT,
* [pp_disable.txt] 3> FO—2D
eI ICBEMNICETSNE T,
o MBITIE PLCT OROY ThAER
7LET,
T EREEEBNS A —2DRE

Solution Explorer > o x
@ o-d| p =
Search Solution Explorer (Ct 0 ~

Solution Explorer D4 >R T [T70O
Y1 k8] — [PMAC Script

Language] — [Global Includes] —
[global definitions.pomh] #B8= %7,

] PowerPMAC3 -
3 System

b [ C Language

b [ Configuration

I 4 Documentation
2

A

3 Kinematic Routines

b [ Libraries i
b

Solution Explorer FeEE-RUEN
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[global definitions.pomh] #7070
OS5V 5T Y PIC, BIR ON O EE)
ETICKUBELICWSBTEBEZRL
%7,

Motor [1]. FatalFeLimit=0;
Motor [1]. AbortTa= -0. 1;
Motor [1]. AbortTs= 0;

Motor [1]. MaxSpeed= 5000;

© BRERED—HITT. 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;

70917 bTF— 205X E BIEMHEDR

R LICTOY IO T 2%V FO0—3IC8&X L& T,
JOYVIH b EEXTBHETOTSLNBERREL. E—2POELF T,

3-9-2

1 Jovzsrossvyo—~r

IDE OBE®HE LD [Solution Explorer]
NTOVIoRREGOUVOL,
[Build and Download All Programs]
HERUOEBIVREADYD—RA2ZRTL
F9,

Build
Rebuild

System
C Language
Configuration
Documentation
Log
PMAC Script Language
& Global Includes
[ global definitions.pn
2 Kinematic Routines
2 Ubraries
i Motion Programs
3 PLC Programs

Clean

New Solution Explorer View
Debug
| Build and Download All Programs
Download All Programs

Map PMAC Variables
Add Macro Project

Cut Ctrie X

Paste Ctriev

Unload Project
Open Folder in File Explorer
Properties

ARt +Enter

Solution Explorer JEETSRUEES

Output Window TE&EN 7\ &%

wRLEJ,

s ImENRBLICHZEE. Output
Window TT>—DARB=HERL T
<fZ=lh, OO LDIS—ThH
NFTO0IZL2RBELTLIZS,

Qutput

Show output from: Build

Uploading pp_prod.n tile trom the FowerFmaL.
Uploading and synchronizing PowerPMAC variables
Download successtul.

Total Project download time =
Total Project build and download time =
Bui ld Succesded.

Output

5.881 seconds.
16.059 seconds.

AOYO0—RDIhT5E, 7055 A
DERITSNE T,
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4 TL<aBMITBHEEHERE 7OV

HEEDIVEFOD—SA\RELET,

e Terminal 5 “save” OINX¥ YV RAESE
TLET, |

« BRI TR JOYISRE OV e |
FO—ZICRBESNEH A
“save” OV Y RESRTHIICIVE
O—>0ER% OFF [CT D&, &k
LicT7DYxH~EmESNE I,

Terminal: Online [192.168.0.200 : SSH] * 0 x

EHYESPNTLLOLAELA—-T6E

w

)

2NN EIFBOL—L T LOL C6°€

Q)
63
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