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1. Drive - Ul 9 &

WELSS - Welcon Serve Studio - 2.00.0007 — O >

2002 OHMKHH OSSO ¢ B I MO
s w17 " 4

Connect Pisconnect || Restore Import Export  Save Enable Halt QuickStop ErrorReset || Firmware|| Object Scope Caption Log LogClear
welcon [

SYSTEMS
Operation Mode |Proﬁ|e Position v|
Actual Data Current [} @

WELSS - Welcor

Status word | 0x0240 - |
Connection X [ Set 0 Set =— Current \ 0-

Position |0 — Home
Velodity |0 [ Set | 0 Set
Connection Type I com ‘,I 0 q 1 1 1 .
Current (0 [ 0 U
Set Set - * +
(’ -
PositionError |0 s ICDMB VI c .
Connect Disconnect || Restore Import Export  Save Enable Halt QuickStop
CANBitrate | 1M bps
PositionVelocity = | I
Profile Type | Sinusoid; Serial Baudrate | 3M bps =4 Eater Set Homing Start |

i) Device Connected

Absolute Position1 | 1000 D Scan Range 1 ‘ - ‘ 5 ‘ EMEH‘\nd 37 — Veloc?ly — We I clw n
Absolute Position2 |0
ts
coun SYSTEMS

|

|

RelativePosition | 1000 |
RFM |

|

|

i rofile Position
Jog Velodity 2021 COMD . Operation Mode
RPM i Device
Control Device et [T Actual Data
Cancel -
s

Deceleration | 30014

Jerk | 1000000 RPM/[s”2 Threshold 0 mA }
Q Drive Setup — Pus!t\ur

Code Description

ooo

0:. 1o Abort: 006090030 Index 0x6091 Sublndex 0x02( Shaft Revolute ): Can't set the property i
Abort: 0x06030030 Index 06091 Sublndex 0x01({ Motor Revolute |: Can't set the property
<

Jgy Motiontist
Ml4]r|H) Output

«  WELSS_EXE &AX| ¥ A3l -> USB to Mini 5pin H|0|& 2 PC2} Drive ¢ Z
« Connect -> Connection Type2 Com2Z M7 -> Channel ZI(FX| 22| XtO| A Port Q1) -> OK -> Drive A2 AE{
ChannelOf| HZA%t USB7t BAH 2= T5[X| @2 Al USB Driver 2% = &I

USB Driver AX| &3 :

ot

https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

o


https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

2. Motor Setup

* B0 =25ty 2 E

SM0402 - 100 Watt Motor  Feedback Unit  Brake CurrentTuning Velocity Tuning

Preferred Model & Winding Letter NE
Base Model Number SM0402 MotorType Sinusgidal PM BL Motor w
(with 2500 PPR incremental encoder non-sealed FE2-KCD-
plastic connectors, no brake) NNV p Rated Current |25[JD | m
Typical Supply Voltages 24-80 VDC f Maximum Current | 5000 | mA
Basic DC Bus Voltage V (dc) 60

Ly Maximum Motor Speed | 3100 | RPM
Rated Output Power watts 100
Rated Speed rpom 3000 o Motor Rated Torque | 320 | mim
Max. Mechanical Speed rpm 6000 ¢ Torque Constant 61000 | umya
Rated Torque Nm 0.32 -

Back-EMF Constant [] |51000 uv(rad/s)

Continuous Stall Torque Nm 0.34
Peak Torque Nm 0.91 Resistance [] (1350 mi2
Rated Current A (rms) 5.2

Ll Inductance {Q-Axis Inductance)[ | | 4100 uH
Continuous Stall Current A (rms) 5.6
Peak Current A (rms) 15.6 D-Axis Inductance [J |4i00 uH
Voltage Constant £5% V(rms)/ K rpm 3.8

Pole Pair |4
Torque Constant £5% Nm /A (rms) 0.061
Winding Resistance (Line-Line) |Ohm £10% @25°C 0.48 Apply
Winding Inductance (Line-Line) mH (typ.) 0.58
Auto Current Tuning Al 310 Ats &
Z£X : MOONS' SM servo motors manual g B B
« Check Box7t = Parameter&2 A3 EtAE SHK| A| Xt
O 2 ALFEst 4t9 2 Setting E



3. Motor Feedback Setting - Single Feedback

Motor Feedback  Unit  Brake CurrentTuning  Velodity Tuning
Feedback Configuration

(@ single Feedback () Dual Feedback

» Actual Position -> $ X} Encoder gt HEA|

Position 7565 counts
Feedbackl | Incremental Encoder with Index & Hall Sensor A ~——» Encoder —é‘s-ﬁ— Al_E—Il'I
= Sensor Parameter
Direction Inwvert False
= Resolution
counts/revolution 10000
> Encoder 26 &%
* Rotary Motor
2500PPR -> 10000 counts/revolution(4 x| bY)
e ~h 10000CPR -> 10000 counts/revolution
l e Linear Encoder
-> 1000000 counts/m

Tum —E—§H§
Hall Sensor Patterne LtEFE LT}, 5um =2dlis -> 200000 counts/m
(0 EE&= 70| BA| E 4% Hall Sensor 1= 0|4



3. Motor Feedback Setting - Dual Feedback

Motor Feedback Unit  Brake Current Tuning Velocity Tuning

Feedback Configuration Control Feedback Gear
O Single Feedback Velocty Feedback Feedbackl i Motor Revolution
Pasition Feedback Feedback2 ~ chaft Revaluton
Commutation Feedback | Feedbacki  ~ FeedbackT Motor Gear Feedback?2
(Encader) (Encoder)
Pasition I:I counts Position I:l counts
Feedbackl | Incremental Encoder with Index A ~ Feedback2  Incremental Encoder with Index B ~
= Direction = Direction
Direction Invert False Direction Invert True
= Resolution £ Resolution
counts/revolution 1024 counts/revolution 122880
|
Apply

+  Feedback Configuration2 Dual Feedback 41E4
«  Commutation, Velocity, Position X 0{0f At&& Control Feedback 87
- Commutation Feedback : Hall Sensor?t = FeedbackZ2 Absolute Encoder 4
- 25171 e A|l2HY BR0= BtEA] =8 T0| Phase Tuningg 2t=dtd =
«  Gear Ratio &%
- Ex) 100:1 Z&7| AF2A|(MotorZF 1003 3| ™ Al 27| Stt AFZE T} 13| 3|™) -> Motor Revolution: 100, Shaft Revolution: 1

* HtEA| QB EH EncoderE Feedback10i| A E

MEH



3. Motor Feedback Setting - Absolute Encoder

Motor Feedback unit  Brake Current Tuning Velocity Tuning

Feedback Configuration Eé-i El EI_-| E_l )/\-I\I

v

Reset Multiturn A
® Single Feedback

(O pual Feedback Set Position O

-> ATY -.—|X XS 0x20A5 — Actual Position Offset@ 2
%“36._* 2 AAX |X[E 022 HE

v

Set Position 0

Feedbackl |Endata2.2 A ¥

= Direction
Direction Invert Falze
= Sensor Parameter
Encoder Bitrate 2 MHz
Status Bit 2
Errar Bit Configuration 1]
Data Start Bit 0
Data End Bit 3
Conversion Code 1]
Single Turn 19 —
MultiTurn 16 - X .
= Resolution Single turn 23 A| Resolution At ¥ &
counts/revaolution h2d285 <
MultiTurn

Apply

- E2j0|E™E=E X|R5H= Absolute Encoder7r Ct27| {20 AL X {22 HA =9
- At83dt= Absolute Encoder 4B = A AL == EZ0|A Status Bit, Error Bit £ =22l
- 2& Error

1) Serial Encoder Error : A|2|E AZEHEE

B 22 HO|H2| o 2] H{EV} 243t &l BF Ly
2) Serial Encoder Disconnection Error : A|2| ¥ HIAEO| ZMO| EX|7t U= 42 LY
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1. Phase Auto Tuning(1)

Motor Feedback Unit  Brake CurrentTuming  velocity Tuning

I Phase Auto Tuning Start I Current Tuning Mode | Auto Current Tuning w Current Tuning Start Halt
Actuzl Data Tuning Parameter
Position counts :501:1' Hard:
velodity Ijl REM Current Bandwidth . | 6038 Hz
[

Current 15| mA
— Q-axis Current Controller —
Tuning Motion Parameter Proportional Gain (F) 24735

Inteqgral gain (I) 8151

i 100%; 20 | o —- D-axis Current Controller —

Current Amplitude .
° Proportional Gain (F) 29755

500 | mA
Integral gain {I) 8151

Electric Angle Offset | -300

0o

«  MotorE ZXN = S2&0|HM uvw &1t M7= Atsez &
- QIR Fo1Ut gle HEfAM TAStE AS HY
« Feedback Direction {27 Al BFEA| Phase Auto Tuning 2/

« Phase Tuning AI{ Al Pole Pair, Magnetic Pitch, Encoder Resolutions 2+¢l



1. Phase Auto Tuning(2) - 7|2} Offset

« Phase Auto Tuning 21 = Voltage Mode2 ZEHE #&5H0]
Auto Tuning2 2 &2 7|2 Offset0| St=X| =2l

-> D-Axis Actual Current, Q-Axis Actual Current 5! Velocity 2!

« DX UR= 00 +=&3HOF o1, QF U7 A £ HY Yo wet

CHE &|ofof &

Scope o x
FO@®OSd

— D-Axis Actual Current — Q-Auxis Actual Current

00:00.000 00:05.000 00:10.000 00:15.000 00:20.000 00:25.000 00:30.000 00:35.000 00:40.000 00:45.000 00:50.000 00:55.000 01:00.000

Velocity Demand Value Actual Velocity Value

00:00.000 00:05.000 00:10.000 00:15.000 00:20.000 00:25.000 00:30.000 00:35.000 00:40.000 00:45.000 00:50.000 00:55.000 01:00.000

<™ 7|2t Offset -150(15%)>

Operation Mode I‘J'Dhiage Mode w I

Actual Data Current

ooo
Current(mA) | 100
Position | 59452 counts (m&)
Velocity I:l RFM Torque(%e) 100

0

L @ @®0od

— D-Axis Actual Current — O-Axis Actual Current

00:00.000 00:05000 O00:10.000 00:15.000 00:20.000 0025000 00:30.000 0035000 0040000 0045000 0050000 0055000 01:00.000

Velocity Demand Value Actual Velocity Value

00:00.000 00:05.000 00:10.000 00:15.000 00:20.000 00:25000 00:30.000 00:35.000 00:40.000 0045000 00:50.000 00:55.000 01:00.000

<™ 7|2k Offset -250(25k)>




1. Phase Auto Tuning(3) - M 7|2} Offset

EOQOemed

— D-Axis Actual Current — Q-Axis Actual Current

00:00.000 00:05.000 00:10.000 00:15.000 00:20.000 00:25.000 00:30.000 00:35.000 00:40.000 00:45.000 00:50.000 00:55.000 01:00.000

Velocity Demand Valug Actual Velocity Valug

IIIIE]I

00:00.000 00:05.000 00:10.000 00:15.000 00:20.000 00:25.000 00:30.000 00:35.000 00:40.000 00:45000 00:50.000 00:55.000 01:00.000

<% 7|2} Offset -350(35%)>

Scope a2 x

FOeewad

— D-Axis Actual Current — Q-Axis Actual Current

o0 I N N A S N AN N A

00:05.000 00:10.000 00:15.000 00:20.000 00:25.000 00:30.000 00:35.000 00:40.000 00:45.000 00:50.000 00:55.000 01:00.000
< >

Velocity Demand Value Actual Velocity Value

00:05.000 00:10.000 00:15.000 00:20.000 00:25.000 00:30.000 00:35.000 00:40.000 00:45.000 00:50.000 00:55.000 01:00.000
< >

<% 7|2 Offset -450(45%)>

« 714 OffsetO] S0 87 S0 =0 M2t M7 280 BOHAA &0 €2 VY22 7135 A= W

H&FE O EO| AHE0HA &



1. Phase Auto Tuning(4) - 7|2} Offset

[0) object List X
Object Group Voltage Contraol - I Upload Download Save

Index SubIndex Item Value Unit Range Access ™
[[]0ox2000 0Ox00 Maotor Pole Pair 4 Mumber 1~ 255 R

[ ]ox2091 0Ox00 Position Sensor Polarity 2  Mumber Position Sensor Polarity RW

[ ]ox2099 0Ox00 Position Sensor Polarity 2 0 Mumber Position Sensor Polarity R

[ ]0x2100 0x00 Motor Phase 1 _MNumber 0r~5 R
[]ox2101 0Ox00 Electric Angle Offset -250 degree®10°-1 -3600 ~ 3600 Ry

[ 0x2102  Ox00 D-Axis Voltage 0 mv LC link wolt =~ DC link volt R
[]ox2103 0x00 Q-Axis Voltage 0 mv LC link wolt ~ DC link valt Ry

« Phase Auto Tuning 21 2 Voltage ModeZE &5t 2 M 7|2} Offset0] &X| b= 2
2517t el MEHOIM Phase Auto Tuning= CHA| 21 S 2 7L}, Object -> Voltage Control -> Electric Angle Offset
= & 1E~3&k(Value 10~30)% BHE7IHM DX, Q5 HF X £= Fd= =loto] JHF0{0F &



2. Current Tuning

Motor  Feedback Unit  Brake CurrentTuning  velocty Tuning

Phase Auto Tuning Start Current Tuning Mode

Actual Data
Pasition counts
Velocity |:| RPM
Current Ijl mA

Tuning Motion Parameter

Auto Current Tuning ~

Apply

|| Current Tuning Start

Halt

Tuning Parameter

Soft
Current Bandwidth I

--- Q-axis Current Controller

Propartional Gain (P)

Integral gain (I)

Hard

045 Hz

-208

, BandwidthZ P | Gain A4t

1, But &2 4
o
d

}, But &~

’ oo 20 | % --- D-axis Current Controller —
Current Amplitude . .
500 | mA Propartional Gain (P)
Integral gain (I)
Electric Angle Offset
- N, 98
« Bandwidth’} 2% 8244
« Bandwidth’| ¥2+& 824
« Tuning 2t& ¥ =3E[=

Scope

L O Q@®WLO®

— Actual Current

— Target Current
800

600

400

-800
00:00.000

00:00.200

3}O|
=3

00:00.400




3. Auto Velocity Tuning(1)

Motor Feedback Uit  Brake CurrentTuning Veledty Tuning /\
Tuning Mode | Auto Velodity Tuning ~ I Apply I START I Halt

Actual Data Tuning Parameter
Status 0x0208
- |:| counts Velodity Control Mode | Common Mode ~ | Parameter Set 0
osition
Current mA Velocity Bandwidth I 100 Hz
Tuning Motion Parameter Velocity Control P-Gain | 30000
i i 1500
Profile Type | Sinusoidal Profile R Velodty Control I-Gain -
Tuning Position | 40000 counts Velodty Control Alpha Gain | 50
i . i i] i
Position2 |0 - Velodity Feed-Forward Gain % (friction)
Acceleration Feed-Forward 5
Tuning Velocity RPM %e (Inertia)
) . Position Controller P-Gain | 92000
Tuning Acceleration | 3000 RPM/s
System Inertia | 51000 mg*m2
Jerk | 30000 RPM/52
Coulomb(Static) Friction | 0 uNm
Wait Time 0 msec
Viscous Friction 0 ulm/{rad/s)

- X /KXIE 7|E2 2 Tuning Position gt ZHE &5 0| &53tH Auto Tuning &I
« Inertia®t Friction2 &7

« Torque Constant®} Inertia, BandwidthZ Gain Al At



3. Auto Velocity Tuning(2)

Motor Feedback Uit  Brake CurrentTuning Veledty Tuning /\
Tuning Mode | Auto Velodity Tuning ~ I Apply I START I Halt

Actual Data Tuning Parameter
Status 0x0208
- |:| counts Velodity Control Mode | Common Mode ~ | Parameter Set 0
osition
Current mA Velocity Bandwidth I 100 Hz
Tuning Motion Parameter Velocity Control P-Gain | 30000
i i 1500
Profile Type | Sinusoidal Profile R Velodty Control I-Gain -
Tuning Position | 40000 counts Velodty Control Alpha Gain | 50
i . i i] i
Position2 |0 - Velodity Feed-Forward Gain % (friction)
Acceleration Feed-Forward 5
Tuning Velocity RPM %e (Inertia)
) . Position Controller P-Gain | 92000
Tuning Acceleration | 3000 RPM/s
System Inertia | 51000 mg*m2
Jerk | 30000 RPM/52
Coulomb(Static) Friction | 0 uNm
Wait Time 0 msec
Viscous Friction 0 ulm/{rad/s)

. B[O IHEZE ZTHESY Auto Tuning T3 7t Velocity ProfileO| Al S&77t0] QIEE dl= ZA0| f2|%.
. Z[LEUF UK O|¢eE QEX| Y™ Auto Tuning XIFHO| 01222 Rotary ZE{C| AL X2 30RPM,
Linear 2E{2| ZL |2 100mm/s O| 49| =0 ZE&& o YT ZE &5 OiZ0|EHE Y0k &
(Z|x 7|=X[0|BEE S & 7|[EXELE =2 A0 £3
- ZX| OpE0| 2 AA"-oM = =8 7H50] ofF 7| 20 Bandwidth7t K23 Auto Tuning £I40| O2{ 2.
5

Bandwidth® X3 £0/1, 7142 #eloto] BE 20| LY + UEE J}4ES 37

= Lo =



4. Manual Velocity Tuning(1)

Motor Feedback Unit  Brake CurrentTuning Velocity Tuning /\

Tuning Mode IManuaI'u'eIodtyTuningI w I Apply I START I Halt
Actual Data Tuning Parameter
Status 0x8437
Velodity Control Mode | Common Mode ~ | Parameter Set0
Current mA Velodty Bandwidth I 100 Hz
Velodity Control P-Gain | 13577
Tuning Motion Parameter Elodity Contro an
Profile Type | Sinusoidal Profie - Velodity Control 1-Gain
Tuning Start Position | 40000 counts Velodity Control Alpha Gain
Tuning End Pasition counts elodty Feed-Forward Gain " (friction)
Acceleration Feed-Forward l:l 3
Tuning Veloity | 1000 RPM el
) . Position Controller P-Gain | 20000
Tuning Acceleration | 3000 RPM/z
System Inertia | 58572 mg*em2
Jerk | 30000 RPM/s "2
Coulomb(Static) Friction uMm
Wait Time D msec
Viscous Friction ulm/{rad/s)

« Auto Tuning2 Sl AADH Gain2 MEXHCE = 7ts
«  Tuning Start Position <-> Tuning End Position Et& &

«  Feed-Forward Gaing &5l 7= Inertialt Frictiong 22
C

« Bandwidth7t =242 SHA t,But 22 4 Iz &M s
« Bandwidth7t 2% 824 |, But 258 A Tls &2

«  Position Controller P-Gain2 Static FrictionO| & Picker70fl =2 2f2 = Target Position2 = 2|X| :=&O0|
Wt & Static FrictionO| &2 AAHIOM =2 US AME & Z % Target Position =X 0| A EA =,
f

=
«  ms BRI 2 Inpositiong 27|11 /2 If Alpha Gaing 1~27tZ222 ZFsHEE= 40| £2.



4. Manual Velocity Tuning(2)

Tuning Parameter Tuning Parameter
Velocity Control Mode | Common Mode ~ | Parameter Seti Velocity Control Mode | Common Mode: ~ | Parameter Set 0
Soft Hard Soft Hard
SR Velogity Bandwidtn [ 00 |he Velodty Bencuidth [ 00 |Hz
I \
SL008 Velocity Control P-Gain | 15387 Velocity Control P-Gain | 30733
Trigger IntervalTime  |1.00000 - msec TrackLine1 Velocity Control I-Gain | 1086 Velocity Control I-Gain | 4347
Mo Trigger + ||| Buffer Size 1000 = |count TrackLine2 Velogity Control Alpha Gain Velocity Control Alpha Gain
RecordingTime 1000.00 msec Synchronize )
| | 4 Velodty Feed-Forward Gain I:l % (friction) Velocity Feed-Forward Gain EI % (friction)
Acceleration FeedForward D %% (Inertia) W % (Inertia)
i) Moving .
Pasition Controller P-Gain | 50000 Bandwidth %
Scope Channel e System Inertia |66253 R Tuning Parameter e
Y fond Coulomb(Static) Friction |9072 uNm EApS] - e
Graph Signal Scale Color T W @ @ o & @B oulomb(Static) =X
Graphl | Actual Current X1 v - Wiscous Friction - unmy(rad/s) Viscous Friction uMm/{rad/s)
— Actual Current
|:| Graphl | Target Current a1 ~ -
el
Graph2 v || Velodity Demand Value | = > l:l -. — Actual Current — Actual Current
Graph2 | Actual Velodity Value ~ | [x1 ~ l:l
Graph3 | Following Error Actual Value | x1 ~ - -.
[ |Graph3 | | pasition Actual Value ~ | [x1 ~ l:l 200
[ |Grapht v | | Actual Current ~ | |x1 ~ -
D Mone || Target Position ~ | x1 ~ l:l
cance‘ -.

h“ﬂugﬂ 000 00:00.100 00:00.200 00:00.300 00:00.400 00:00.500 00:00.600 00:00.700 00:00.800 00:00.900 00:01.000 UU UU 000 00:00.100 00:00.200 00:00.300 00:00.400 00:00.500 00:00.600 00:00.700 00:00.800 00:00.300 00:01.000

Manual Veloc|ty Tun|ng @) E gl_ ; :' O x I7_I_ va\uuw1tu)zzwan(\va\ne Actual Velocity Value vmuwD mar\dvam Actual Velocity Value
H = A = = 0O
o Tuning Parameter 4502 W10l BElo] T4 -
AL =
£ & 12|12 Following Error(Position Error)&0| B3tst= & :
o
A0l 2t Manual Tuning=S X1l [
o =

Scope -> Channel -> F3d7F ZLHE ot A2 &= 27 N

00:00.000 00:00.100 00:00.200 00:00.300 00:00.400 00:00.500 00:00.600 00:00.700 00:00.800 00:00.300 00:01.000 ﬂﬂ UU 000 00:00.100 00:00.200 00:00.300 00:00.400 00:00.500 00:00.600 00:00.700 00:00.800 00:00.300 00:01.000

H A _6+ —_ FDHDWV\%ﬁEﬂNO’ACNE\ Valug —_— FDHDW\HQ EnovA:ma\ Valug

Scope 2| |® | HHEZ S50 XY HIO|HE X
7L}, Read Buffer& &3dll Recording Time &9t X%

R
EHE =9 TuningAl0ll 0| %= QS

H'I

NEY

r

00000 0000100  0DOD200  00OD0D 0000400 00D0S0D  000DEOD 000700  0DODAGD 0000900 0001000 0300000 0000100 0000200 0000300 0000400 0000500 0O0DADD 0000700 O0O0A00 0000400 0004000



4. Manual Velocity Tuning(3) — Acc Feed Forward

400

-400
00:00.000 00:00.050 00:00.100 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500

— Following Error Actual Value

Valocity Damand Valug Velocity Actual Valus

-200 5
00:00.000 00:00.050 00:00.100 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500

< MHESH AFF 24f >

- Following Error &2~

— Following Error Actual Valus
6500 Velocity Demand Value Velocity Actual Value
2003

00:00.000 00:00.050 00:00.100 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500

200

0

-200

0o
0:0

-6
00:00.000 00:00.050 00:00.100 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500 -400 ‘
00:00.000 00:00.050 00:00.100 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500

- Following Error Actual Valua
400

<AFFEHE H >
- 240 2|2t Following Error 57t

-400
00:00.000 00:00.050 00:00.100 00:00.150 00:00.200 00:00.250 00:00,300 00:00.350 00:00.400 00:00.450 00:00.500

< AFF 2fC} EAF >
- Following Error BtCHE S 7}



4. Manual Velocity Tuning(4) — Vel Feed Forward

Velocity Demand Value Velocity Actual Value
400

200 S 7—//;~—
) /

-400
00:00.000 00:00.050 00:00.100 00:00.150 00:00.200 00:00.250 00:00.200 00:00.350 00:00.400 00:00.450 00:00.500

— Following Emor Actual Value

Valocity Demand Value Velocity Actual Valua

. ---------
- | -- _- -
Y. S y -200
00:00.000  00:00.050  00:00100  00:00.150  00:00.200  00:00.250  00:00.300  00:00.350  00:00400  00:00.450  00:00.500

N O A < S VFF 2y >

DO DD 000 00:00.050 00-00.100 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500 _ FO | |OWi ng Error 7D|' A

— Following Emor Actual Valua -
it - Velocity Demand Valus Valocity Actual Value

-200
- v 0 . -0 2 000 2 . En -00.4 g r 0-00 & -400
00:00.000 00:00.050 00-:00.100 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500 00:00.000 50:00.050 00:00.100 00:00.150 00:00.200 00:00.950 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500

—— Following Error Actual Valus

<VFF R& © > I e
- Or&Hof oI35t Following Error 7t ' I I I

-:D'DD ooo 00:00.050 00:00.100 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 00:00.400 00:00.450 00:00.500
< VFF 0fCt EAF >
Following Error BICHE &7}



4. Manual Velocity Tuning(4) — Alpha Gain

Velocity Demand Value Actual Velocity Value
300

-300
00:00.000 00:00.050 00:00.1 EEETKFEN o00:00.150 00:00.200 00:00 450 00:00.500

Following Error Actual Value

Velocity Demand Valug Actual Velocity Value

100

-0
00:00.000 00:00.050 00:00.150 00:00.300 00:00350 [ 00:00.406 ] 00:00.450 00:00.500

< M-t Alpha Gain >
- Following Error Zf24

S

-200
00:00.000 00:00.050 00:00.1 lE(ETKFEN o00:00.150 00:00.200 00:00.250 00:00.300 :0 00:00.450 00:00.500 Scope B
L D @ o = oap | —

Following Errer Actual Valuz Actua Curam

i

_ - __- at'8o.000 00:00.050 0.00.1 TETRERN  00:00.150 0.00.200 00.00.300 0.00.350 [ o000 oc ] 00.00.450 00.00.500
) ——— e e —— ==
00:00.000 00:00.050 00-001 0TETRFAN 00:00.150 00:00.200 00:00.250 00:00.300 00:00.350 E 00:00.450 00:00.500

00
00:00.000 0000 1olIELNPEN  00:00 150 0000 450

<Alpha Gain =78 & >
- In Position 717t Following Error &7t

00'60.000 00:00 050 96:00.1 ETRERN  00:00.150 00,00 200 00,00 260 00.00.900 00.00.350 fY 6050106 00.00.450 00:00 500

< Alpha Gain 1tC} >
- Following Error BtCHZ Z 7}
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Velocity Feedback Filter




1. Velocity Feedback Filter Configuration

[7) Cbject List
Object Group Velodty Filter ~ Load Download
Index SubIndex Item Value Unit Range Access
(Jox2240  0x00 Velodty Feedbadk Filter Configuration 5 Bit - W I
Ll ox2241 0x00 Low Pass Filter Cut-Off Frequency ... 500 0.1Hz 0 ~ 100000 RW
[(Jox2244 0x00 Window Size of FOAW for Velodty ... 4 Mumber 1~ 16 W
[(Jox2245 0x00 Second QOrder Fitting Curve Coeffid. .. 2 Mumber 2 d W
[Jox2247 0x01 Observer Bandwidth 200 Hz 20 ~ 1000 W
|:| 0x2247 0x02 Observer Position Correction Gain 100000 10-°6G 0 ~ 4294967296 R
|:| 0x2247  0x03 Observer Velodty Correction Gain 100000 103 Hz 0 ~ 4294967296 RW
[(Jox2247 0x04 Observer Load Correction Gain 100000  uMmjfrad or uMfm 0 ~ 4294567296 W
[Jox2247 0x05 Observer Estimated Velocty 0 Velodty Unit -2147483648 ~ 214743... W
[Jox2247 0x06 Observer Estimated Load 0 uMm or uM -2147483648 ~ 214743... W

Filter Configuration

Index Description
0 Mo Filter
1 First Order Low Pass Filter
2 Reserved
3 Reserved
4 First Order Adaptive Windowing Filter
5 Second Order Fitting Curve
6 Reserved
7 Disturbance Observer (Et= Drive2| Z 2 Index : 256)

Velocity Feedback Filter Configuration : At&3t2{+= Filter2| Index £ ValueOl| &

FilterS AF2SIX| U= 420 9UH

250 =2 AR M= Filterg AX| Bi= AO0| 7¢




2. Low Pass Filter

« Low Pass Filter Cut-Off Frequency for Velocity Feedback

- 0.1Hz B2
- 0~1000002| & =H2|

- AHE FopeE X E

[0] object List *
Object Group Velocity Filter Load Download

Index SubIndex Item Value Unit Range Access
[ ox2240  0x00 Velodty Feedback Filter Configuration 5 Bit - RW
|:| 0x2241 0x00 Low Pass Filter Cut-Off Frequency ... 500 0.1Hz 0 ~ 100000 Rw I
| | ox2244 0x00 Window Size of FOAW for Velodty ... 4 Mumber 1~ 16 R
[J ox2245 oxo0 Second Qrder Fitling Curve Coeffidi. .. 2 Number 2~3 =
[J owz2247 ox01 Observer Bandwidth 200 Hz 20 ~ 1000 =
|:| 0x2247 0Ox02 Observer Position Correction Gain 100000  10-"G 0 ~ 4294867296 Rw
|:| 0x2247 0x03 Observer Velocty Correction Gain 100000 103 Hz 0 ~ 4294367296 Rw
[J oxz247  ox04 Observer Load Correction Gain 100000  uMmfrad or uM/m 0 ~ 4294967296 =
[ ow2247 ox0s Observer Estimated Velocity 0 Velocity Unit -2147483648 ~ 2147456... =
[ owz247 ox06 Observer Estimated Load 0 uMm or uN -2147483648 ~ 2147456... =

A A1 Gain

=
2&0] Ho5tALE OHE

ujo

=0k &

Of 2 HE2| AGV FHIO]



3. First Order Adaptive Windowing(FOAW) Filter

[0] object List *
Object Group Velocity Filter Load Download
Index SubIndex Item Value Unit Range Access
[J ox2240  ox00 Velodty Feedback Filter Configuration 5 Bit - =
|:| Ox2241  0x00 Low Paﬁ Filter Cut-0Off Frequency ... 500 0,1Hz 0~ 100000 EW
[J oxz2244 oxo0 Window Size of FOAW for Velodty ... 4 Mumber 1~ 16 = I
| | ox2245 0x00 Second QOrder Fitling Curve Coeffidi. .. 2 Number 23 R
[J owz2247 ox01 Observer Bandwidth 200 Hz 20 ~ 1000 =
|:| 0x2247 0Ox02 Observer Position Correction Gain 100000  10-"G 0 ~ 4294867296 Rw
|:| 0x2247 0x03 Observer Velocty Correction Gain 100000 103 Hz 0 ~ 4294367296 Rw
[J oxz247  ox04 Observer Load Correction Gain 100000  uMmfrad or uM/m 0 ~ 4294967296 =
[ ow2247 ox0s Observer Estimated Velocity 0 Velocity Unit -2147483648 ~ 2147456... =
[ owz247 ox06 Observer Estimated Load 0 uMm or uN -2147483648 ~ 2147456... =
H A = @)
. . . « =050] 10000 O &2l B Al
Window Size of FOAW for Velocity Feedback
Al N ol 7{O
® EX'"E _L|;O|_7|- AN o‘l‘(ﬂ'7

- 1~16 2|2 Window Size X|H




4. Second Order Fitting Curve Filter

[0] object List *
Object Group Velodity Filter w Load Download
Index SubIndex Item Value Unit Range Access
[J ox2240  ox00 Velodty Feedback Filter Configuration 5 Bit - =
|:| 0x2241 0x00 Low Pass Filter Cut-Off Frequency ... 500 0.1Hz 0 ~ 100000 Rw
[ ox2244  ox00 Window Size of FOAW for Velocity ... 4 Mumber 1~ 16 RW
[J ox2245 oxo0 Second Qrder Fitling Curve Coeffidi. .. 2 Number 2~3 = I
|| ox2247 0x01 Observer Bandwidth 200 Hz 20 ~ 1000 R
|:| 0x2247 0Ox02 Observer Position Correction Gain 100000  10-"G 0 ~ 4294867296 Rw
|:| 0x2247 0x03 Observer Velocty Correction Gain 100000 103 Hz 0 ~ 4294367296 Rw
[J oxz247  ox04 Observer Load Correction Gain 100000  uMmfrad or uM/m 0 ~ 4294967296 =
[ ow2247 ox0s Observer Estimated Velocity 0 Velocity Unit -2147483648 ~ 2147456... =
[ owz247 ox06 Observer Estimated Load 0 uMm or uN -2147483648 ~ 2147456... =
. . . . . A D —I - ol
« Second Order Fitting Curve Coefficient for Velocity Feedback o JFELEQ BESIH YHIH o2
=3 Ke]Ke) s X o A = OlXds Oof
- 2~8 #HE 2| A=+ X Encoder HA =0| 2JSHK| B4




5. Disturbance Observer Filter

[0] object List *
Object Group Velodity Filter Load Download
Index SubIndex Item Value Unit Range Access
[J ox2240  ox00 Velodty Feedback Filter Configuration 5 Bit - =
|:| 0x2241 0x00 Low Pass Filter Cut-Off Frequency ... 500 0.1Hz 0 ~ 100000 Rw
[J oxz2244 oxo0 Window Size of FOAW for Velodty ... 4 Mumber 1~ 16 =
[ ox2245  0x00 Second Order Fitting Curve Coeffidi. .. 2 Mumber 2~8 RW
[J owz2247 ox01 Observer Bandwidth 200 Hz 20 ~ 1000 =
|:| 0x2247 0Ox02 Observer Position Correction Gain 100000  10-"G 0 ~ 4294867296 Rw
|:| 0x2247 0x03 Observer Velocty Correction Gain 100000 103 Hz 0 ~ 4294367296 Rw
g 0x2247  0x04 Observer Load Correction Gain 100000  uMmfrad or uM/m 0 ~ 4294967296 R
[] ox2247 ox0s Observer Estimated Velocity 0 Velocity Unit -2147483648 ~ 2147456... =
[ owz247 ox06 Observer Estimated Load 0 uMm or uN -2147483648 ~ 2147456... =
. i Hal] oA S =
Observer Bandwidth . BYs0|=24E 4 E
- ~ BHOolo i NS = X7} olo
20~1000Hz H?|2| Bandwidth x|’ . ME LO|X7} QoM |o

» Position Correction Gain, Velocity Correction Gain, Load Correction Gain

- 220l Gain2 MEXCoZ XY YUY Tts

or




6. Filter -2 0| A]

Scope Seope
=N KX~ 1] & @eLOd k @®eOH
= Actual Currant = Actual Currant — Actual Currant
- - - -- -
-10000 10000 -10000 -
00:00.000 00:00.100 o -00.. D: :00.395 00:00.000 00:00.100 00:00 EETFEN] 00:00.300 00:00.395 00:00.000 00:00.100 RN 00:00.230 00:00.300 00:00.395
Velocity Deman: Actual Velocity Value Velocity Demand Value Actual Velocity Valus Valocity Demand Valua Actual Valocity Valua

2500

2000

20 : — - 2000 .—--I-
| - .ﬂ==l=
"l-- - ' I-- -

N . _

5 500 500
D--—-- U -— a -

-500 -500 = -500

00:00.000 00:00.100 LI 00:00.230 00:00.300 0. Qi 00:00,000 00:00.100 oo-00 EETFER]  oo:00.300 00:00.395 00:00.000 00:00.100 oo.00 [IECEED  oo-00.300 00:00.395

n

ror Actual Valus

— Followi

— Following Error Actual Value — Following Emor Actual Valua
1 80

100

-150 -150 80
00:00.000 00:00.100 o0;00 [IETFET] 00:00.300 :00.. 00:00.000 L) 00:00.230 00:00.300 :00. 0 00:00.000 00:00.100 LRIl 00:00.230 00:00.300 00:00.395

« No Filter « Second Order Fitting Curve Disturbance Observer
- BH {3 A &5 Y - BH A3 Al &5 Y - MAA QI Following Error %
7 E

a
- BX A ARAH ¢fo] E - BX| Al ARAE 0] otA E - BRI A /EH 0] Fe 22 MY E
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1. Position Window / Position Window Time

7] object List

Object Group Load Download

Index SubIndex  Item Value Unit Range

D Ox4400 0Ox01 Position Controller P-Gain 50000 10~-3 0~ 1000000000

[] ox44908  0x01 Operation Mode of Position Control Parameter Set o - -

[] ox4408  0x02 Index of Position Control Parameter Set oo 0r3

D Ox4409  0Ox01 Position Controller P-Gain2 50000 10~-3 0~ 1000000000

D Ox4404  0x01 Position Controller P-Gain3 50000 1043 0 ~ 1000000000

|:| 0x440B  0Ox01 Position Controller P-Gaing 50000 10°-3 0 ~ 1000000000

D 0x5040  0Ox00 Control Ward 15 - CiAd402

[] oxs060  0x00 Modes of Operation 21 - CiA402

[] oxs061  0x00 Modes of Operation Display 21 - CiA402

[ oxe065  0x00 Fallowing Error Window 1000000 Count 1~ 2147433647

|:| 0x6067  0x00 Position Window 10  Count 0 ~ 4294967295
[|oxsoss__0x00 Position Window Time 10 __msec 0~ 55535

|:| Ox607A  Ox00 Target Position 151959 counts or mm -2147433648 ~ 214748,
|:| 0x607D  0x01 Minmum 5V Position Limit -2147483648 Counter -2147483648 ~ 214748...
D 0x607D  Ox02 Maximum SW Position Limit 2147433647 Counter -2147433648 ~ 214743, ..
|:| 0x60B0  Ox00 Position Offset 0 counts or mm -2147433648 ~ 214748,
[] oxsoco  0x00 Interpolation Sub Mode Select 0  Mumber -

[J oxeocz  oxo1 Interpolation Time Units 10 Mumber 0 ~ 255

[ oxsocz ox02 Interpolation Time Index -3  Number -3~0

<

Position Window : Profile Position ModeO{|A| Target Position0| = 2ot

Position Window Time : Position Window H$| 2t0f| A Position Window TimeOi| H2o| &l A|ZF & ¢tF

Target ReachedZ Q17

Aoz olgel= ?IXef

o

40 oF
i
o
Ho

40




2. Phase Auto Tuning £ Object(1)

0] objact List X
Ohject Group ~ Load Download
Index SubIndex  Item Value Unit Range
[] ox400e  0x00 Position Sensor Polarity 0  Mumber Position Sensor Polarity
[] ox400a  0x00 Pole Pair Mumber 4 Mumber 0 ~ 255
[J ox401z  ox00 Position Sensor 2 Polarity 0 Mumber Position Sensor Polarity
[Jox4100 0x00 Motor Phase 1 Mumber 0~5
[] ox4101  0x00 Electric Angle Offset -227 degree®104-1 -3600 ~ 3600
[J ox41mw02  ox00 D-Axis Voltage 34 mv DC link volt ~ DC link volt
[]ox4103 o0x00 Q-Axis Voltage -124 my DC link volt ~ DC link valt
[] ox4104 0x00 U-Phase Voltage -102 mv DC link volt ~ DC link valt
[J ox4105  ox00 V-Phase Voltage 126 mV DC link volt ~ DC link volt
[]ox4106  0x00 W-Phase Yoltage 24 my DC link volt ~ DC link valt
[ ox4107  ox00 Hall Sensor pattern 2 Mumber 0
[lox4108  0x01 Target Current in Phase Searching 50 % 107100
[lox4108  0x02 Target Current Reached Time 100 10ms 10 ~ 250
Olox410s  ox03 Phase Searching Time 100 10ms 10 ~ 250
[lox4108  0x04 Minimum Mavement Electical 0 degree -120 ~ 120
|:| 0x6040  Ox00 Control Word 15 - CiAad02
[J oxeos0  ox00 Modes of Operation -21 - Ciad02
[] oxs061  0x00 Modes of Operation Display 21 - CiA402
|:| Ox608F  0Ox01 Position Encoder Resolution 10000  Count 6~ 4204057205
£ >

- Hall Sensor £10| Incremental EncoderZt2 2 K| O{& [} %= Servo OnA| Commutationdt= &
« Target Current in Phase Searching : Phase SearchingA| Target Current. ‘82 ™ &0f CHH|SH %
« Target Current Reached Time : Target Current0f = Edt= A|Zh

 Phase Searching Time : Phase Searching St& 7|

1>



2. Phase Auto Tuning £ Object(2)

A ) T .

- T2
- < >
GC) ______________________________________________________________________________________ Target Current
- In Phase Searching
S
O
o
-+
O
=

>
Time

T1 - Phase Searching Time : Phase Searching St= F7|

T2 - Target Current Reached Time : Target Current0| =& dt= A[ZH



3. 12T Protection(1)

0] object List

Ohject Group ~ Load Download

Index SubIndex Item Value  Unit Range
[lox4302  ox01 12T Mode 0  Mumber

|:| 0x4302 0Ox02 I2T Max current 5000 mA -

|:| 0x4302 Ox03 IZT Duration Time 5000 msec 1~ 30000

|:| 0x4302 Ox04 12T Energy Setpoint Value 93750 AN2 X msec

[lox4302  ox05 12T Energy Actual Value 0 A™2xmsec

|:| 0x4600  Ox00 Temperature 40 =C 0~ 250
[Jox4601  0x00 Regen Clamp Cut-Off Voltage 60V 10 ~ 68

D Ox4602 0Ox01 Minimum DC Link Voltage Limit 10000 mv 10000 ~ 53000
|:| Ox4602 0x02 Maximum DC Link Voltage Limit 65000 mv 10000 ~ 63000
|:| 0x5007  Ox00 Abort Connection Option Code o - O=Mone, 1=MALFCHN, 2...
[ oxeo5a  0xo0 Quick Stop Option Code 0 default=6 (Q5T... CiA402

[J oxeose  0x00 Shutdown Option Code 0 MNumber 0,1

[] oxs0sC  0x00 Disable Operation Option Code 0  Mumber 0,1

[] ows05D  0x00 Halt Option Code 1 Number 0,12

[ oxeosE  oxo0 Fault Reaction Code 0 default=0 (diab... CiA402

D Oxo079  Ox00 DC Link Circuit Voltage 23815 mv 1 ~ 4294967295
£

« 12T Mode : ™ & 1t} A| A

« Rated CurrentE Maximum Current=2Ct =H A% A| 12T Protection &

2 E X|stSt= B (0 : Over Load Error / 1 : Rated CurrentZ2 M & X|6ts
« 12T Duration Time : @™ &l A|ZF 59 Max Current §X| Al 12T Mode0f| 2} & X3t

-> Rated Current@} Max Current AFO|O|M M= &

K| Al'12T Energy =X k|0 Setpoint ValueOf &=

N A==

SOHA| B&

Cl St
= =

o T+5)

Al

M

—

7 A

rot



3. 12T Protection(2)

Motor current

Demanded
"+, current

Realized
current

Continuous current Time
limit kicks if demand

greater than MCC limit

over time T

Peak current limit
kicks in of demand
greater than MMC limit

... Peak current
limit [MMC]

. Continuous
current limit [MCC]



4. Interpolation Time

eX) CyCle Tlme 4mS Velocity Demand Valug Actual Velocity Valuz

-00:00.000 00:00.100 00:00.200 00:00.300 00:00.400 00:00.500 00:00.600 00:00.700 00:00.800 00:00.900 00:01.000

< Interpolation Time Units : 5 >

Velocity Demand Value Actual Velocity Value

y [ [ [ [ [ [ [ ]
WGGGW_------MHul,,!!!!u!!m! A
|
S
0 A - .
-”“‘ I‘ T T O S T |.|HH‘;T_---
oo R el R R R

00:00.000 00:00.100 00:00.200 00:00 300 00:00.400 00:00.500 00:00.600 00:00.700 00:00.800 00:00.300 00:01.000

< Interpolation Time Units : 2 >

b

Mot

« MOl=7] + 1ms= EFot0{OF M|0fz=7|0iCt B = Target2 29| 0|5 S AALEA & & UAS
« MOAF7I20 A 28 & 82 TargetO| MO{F7| 20t B2 AIZHeH0| =25t YT CE7 CHA| O| SSHA &[Of

o
ASO|Lp 2E MY



5. Regen Clamp Cut-Off Voltage

0] object List X
Object Group ~ Load Download
Index SubIndex Item Value  Unit Range
0x4302 0Ox01 IZT Made 0 Number -
Cl d b
X X ax curren m -
[1oxa302 ox02 IZTM t 5000 mA
X X uration Time msec e
[ ox4302  0x03 IZT Duration Ti 5000 1 e 30000
|:| 0x4302 Ox04 12T Energy Setpoint Value 93750 AN2 X msec
0x4302 0Ox05 12T Energy Actual Value 0 A"2xmsec
Cl I val
X X emperature ~
[ ox4e00  0x00 Ti tu 40 =C 0~ 250
[foxa601 ox00 Regen Clamp Cut-Off Valtage a0 v 10 ~ 68 |
Ox4602  0x01 Minimum DC Link Voltage Limit 10000 my 10000 ~ 53000
k ol
0x4602  0x02 Maximum DiC Link Veoltage Limit 65000 mv 10000 ~ 53000
Ll k vol
X X ort Connection Option Code - =MNone, 1= P 2o
[ oxeo07  ox0o0 Abort C tion Option Cod a 0=N 1=MALFCHN, 2
[ oxeo5a  0xo0 Quick Stop Option Code 0 default=6 (Q5T... CiA402
Ox6058  Ox00 Shutdown Option Code 0 Number 0,1
hutd d b
0x605C  Ox00 Disable Operation Option Code 0  Mumber 0,1
1 bl d b
X X alt Option Code umber : L
[1 oxeoso  ox00 Halt Option Cod 1 MNumb 0,1, 2
X X ault Reaction Code efault=0 (diab... i
[ oxsosE  owoo Fault Reaction Cod 0 default=0 (diab CiA402
[J oxeo7a  ox00 DC Link Circuit Voltage 23815 mv 1 ~ 4294967295
£ >
e — - e e
. A M O} =13 o
Regen Clamp Cut-Off Voltage : 2|4 K& AFR Al MHE MYt o|Ato 2 gast 3|4 M2 3

0=

0%

|O
ne

b




Soft Landing




1. Soft Landing (1)

k i
‘ EH.IEK iid -
| mcom s
| § e In USA ":
b

D e} %] 3t

S E- A&

Soft Landlng Xg %

10O L=

Soft Landmg HE -?-
(E3 2[0[E HE)
2N &% & Soft Landing Start 717t H 2| ETF £ E oSO
S X Chip 2] /30| 50| 7HHX[X| RES= H O



1. Soft Landing (2)

<Rising Edge>
Motion Start

(0 count) B
5 Soﬁ Landing Target
Position Position
(0x22E1, 0x03) (40000 count)
Soft Landing
Maximum Torque Torque Limit
(0x22E1, 0X04)
b——— =
Velocity Soft Landing Velocity Limit

(Ox22E1, 0x05)

[ object List
Object Group IPosrtion Control ~ I | Upload | | Download | | Save
Index SU... Item Value Unic Range Access
[] 0x2283 0x01  Position Controller P-Gain3 50000 10~-3 0 ~ 1000000000 RW
[J ox2283 0x02 Pasition Controller I-Gain3 o 10~-3 0 ~ 1000000000 RW
[ ox2283 0x03  Position Controller D-Gain3 o 10~-3 0 ~ 1000000000 RW
[ o0x2284 0x01  Position Controller P-Gaing 50000 10-3 0 ~ 1000000000 RW
[J 0x2284 0x02 Position Controller I-Gain4 0 10~-3 0 ~ 1000000000 RW
i ind 0_1o~s 0~ 1000000000 R
[Jox22E1 0x01  Soft Landing Function 1 MNumber 0:Diszble, 1:Rising, 2:Faling RW
[]ox22E1 0x02  Soft Landing Status 0 Mumber 0:Disable, 1:Rising, 2:Faling RW
0x22E1 0x03  Soft Landing Position 35600 Position Unit MNegative S/W Limit ~ Positi... RW
[Jox22E1 0%04  Soft Landing Torque Limit 500 0.1% 1 ~ Maximum Torgque RW
[] 0x22E1 0%05  Soft Landing Velocity Limit 4 Welocity unit 1 ~ Maximum Velocity RW
[T 0x6040 0x00  Control Word R CA402 RW
[ ox6041 0x00  Ststus Word 5175 - CiA402 RW
[ 0x6060 0x00  Modes of Operation 1 - Cia402 RW
[] ox6061 0x00 Modes of Operation Display 1 - Cia402 RW
[] ox6065 0x00  Folowing Error Window 1000000 Count 1 ~ 2147483647 RW
[J ox6066 0x00  Following Error Window Time 1 msec 0 ~ 65535 RW
[ 0x6067 0x00  Position Window 10 Count 0 ~ 4294967295 RW
[ ox6068 0x00  Position Window Time 10 msec 0 ~ 65535 RW
[ 0x607A 0x00  Target Position 1000 counts or mm -2147483048 ~ 2147483647 RW
[ 0x607D 0x01  Minmum SW Position Limit -2147483648 Counter -2147483648 ~ 2147483647 RW
[] 0x607D 0x02  Maximum SW Position Limit 2147483647 Counter -2147483048 ~ 2147483647 RW
"1 0x60B0  0%00  Position Offset 0 counts or mm -2147483648 ~ 2147483647 RW

<Falling Edge>

5= A3
Target Soft Landing Motion
Position Position Start
(- 40000 (Ox22E1, 0x03) (0 count)
count)

Soft Landing

Torque Limit Maximum Torque

(0x22E1, 0X04)

<«----<«

Soft Landing Velocity Limit Velocity

(Ox22ET, 0x05)

«  Soft Landing Function : 0: H|23}, 1: Rising Edge(Position +2f&), 2: Falling Edge (Position -2k

- Soft Landing Status : 1: Rising Torque Limit &% &, 2: Falling Torque Limit &%f &
«  Soft Landing Position : Soft Landing Start ?|X|
«  Soft Landing Torque Limit : 28 HAXMFT E3 Kot 2t (0.1% THel) ex) BEXF 1A 2H 7|F 500 Y= Al 50%Q! 0.5A= H|ot
«  Soft Landing Velocity Limit : &&= X|$t gt




2. Soft Landing (1)

QA OHHH US Q0 O ¢ IMe Bl

Intenallime

100000 ~|msec | [Y] Trackbinet

Bffasee 00 ~court || 7] Tadtnez
Connect Disconned | Restore Inpart Export Smve | Disable Halt QuickStop EnorResct | Fi Object Scape Coplion Log  LogOcar | Scopesae || Channe .
onnect Discanmes ore Impart Emort Save le Halt QuickStop EmorReset || Fimware | Object Scape Caption Log LogQear | Scape el | o0 et wee || 5] etz
[Cemnedion | 1 ] | |
i) woung
welco - -
Alh Operation Mode | Profie Posioon =
1 At Current EOeeon
oM
£ Device 1 (D:2) -
vice 1(D2) 0 (100 — Aetual Cument
Aokl Position i) B 1000
a2
Vekoty Toraue(ts) 100
Cument | 498 mA Voltage(m\) 100
PostionEror [ 3334 counts
PostionVelocity Homing
Homing Method
S Home Oftet 0 counts
RebtivePostion 0
=i 4[> Speed Swhch Search 20 s
log  Velody s 4> 0 = 1000
Speed for Zers 10 s
Acceleration Vs
Accelerstion 1000 mmjs*2
Deceleration o " 1500 o
-~ Threshold 0 m 00:00.000 00:00.300 00-00.400 00:00.500 00:00.600 00:00.700 00:00.800 00:00.300 00:01.000
[5) ooject List x
Object Group | Posiion Contral e Upkad Downbad &=n
ndex  Su. Tem Vabe Unt
Dlmesr w1 Soft Landng Function 1 Humber
ding Postion 35500 Postion Unk
g Torque Lim: P
1o Mzamumvebcty
>
00:00.300 00-00.400 00:00.500 00:00.600 00:00.700 00:00.800 00:00.300 00:01.000
Analog Channel 0
B450]
B400,
8350,
8300
Control Device 1 (ID:2) 8250,
~ Axsl. T 2x
8200,
cose Descrption
8150,
Q4 Drive Setup
8100
i Moton
=0
0000300 0000400 10:00500 0000500 0000700 00:00.600 0800300 00:01.000

Motion x5 7|
Start AL
18.332mm
Soft Landing
Position
17.750mm

Target
Position
20mm

Soft Landing
Torque Limit
50%

Maximum Torque

P ———>
Soft Landing Velocity Limit
30mm/s

Velocity(900mm/s)

VCM 2[L{0f 2 0.5um

Target Position : 20mm (40000count)

Soft Landing Position : 17.750mm (35500count)
Soft Landing Velocity Limit : 30mm/s

Soft Landing Torque Limit 50%




2. Soft Landing (2) - Target Position

WELSS - Welco -
o=
2 OHKHKM OS © a0 N S | S
¢’ Ce ¥ b d < W postan g Edge - | | Butersie 1000 Jeount || 7 wocttine2 .
Connct Dicannec | Retrt INpon EGOn Shve | Dusle MOt QuSIop Enoreset | Femwe | Object Scope Cagtion Log  Logcier | Scopesive | Crannel |- e st || yromonte Motion

o | = = | e 5= %/
welcen = B 18.332mm

Qperation Mode | Profle Position v
e Curent L oQeevow | — .
C-D;!w;zl[llllj Status word | 01037 [ Soft Landlng Target

A Cument{ma) 1 Se - —A:wac‘:z;m . J€
Position Position

Pastion | 36664 counts
A2 |

Velocky [0 s Torque(3s) 1
Curent [ 500 | m Vokage(m) » 1 7 7 5 0 mm 2 5 mm
PostionEnor | 13336 counts. | S S A— A S S E—— S e = N T T
PoshionV elodty Homing
Profie Type Sinusoudal Profik v
[»]0sepea Homing Methad  mng Method -3 . Soft Landing
> w0 Homs Ofes comats Maximum Torque Torque Limit
" =0 4k speed swich sexrch |2 - 50%
valocy | 900 s 40
Spasd for Zero e
Acceleration | 10000 st 2
Daceleaton (10000 |meyse2 Aecserton o 250l P - — P
00000 o Threshold e 00:00.000 mﬂ‘] 00:00.200 [ E‘ﬂ 00:00.400 00:00.500 00:00 600 00:00.700 00:00 800 0000800 00:01.000 Ve Ocit mm S t L . V .t L. .t
100000 o locity(900 /s) Soft Landing Velocity Limi
[2) object List X Walocdy Demand Valus Posisan Demand Valus Posiian Actual Valuz
Object Group  Position Conkrol v Upload Downlbad Save 3 O m m/s
Idex  Su.. Ttem Vave Unt range - sa000
[Joxz2E1 0x01  Soft Landing Function 1 Number D:Disable, 1:Reing,2:Faling Al Xﬂ Ol xl
[ ox22E1 0x02  Soft Landing Status 1 Humber :Disable, 1:Risng,2:Faling 40000 = T
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2. Soft Landing (6) - Soft Landing Torque Limit
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