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EPOS 24/1
EPOS 24/1
EPOS
24/1 DC
EC
EC
1: EPOS 24/1
EPOS CANopen
RS-232
http://www.maxonmotor.com <Service>

<Downloads>

. . e Windows DLL e Application Notes
e Application
Samples

e IEC1131 Libraries

e Firmware
Specification

e Communication
Guide

2: EPOS
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9..24VDC
EPOS

Electrostatic sensitive device (ESD)

27VDC
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6.1

EPOS CD-ROM PC
CD-ROM EPOS

Windows DLL

L L
o RN

&% Contents £POS CD-ROM "y

3: EPOS CD-ROM

http://www.maxonmotor.com
<Service> <Downloads>

Win95, Win98, Windows ME, Windows NT 4.0, Windows 2000, XP
486 , 16 MB RAM
50 MB
800 x 600 256

PC

1. CD-ROM
EPOS CD-ROM PC CD-ROM

2. 'EPOS_CD-ROM.exe'
EPOS CD-ROM
‘EPOS_CD-
ROM.exe’
3.

C:\Program Files\maxon motor
EPOS CD-ROM

4.

‘EPOS_Userlinterface.exe’

5. EPOS
EPOS
‘EPOS_CD-ROM.exe’

6 maxon motor control 2005 10 /Subjectto change



http://www.maxonmotor.com/

maxon motor

EPOS 24/1
6.2 2:
EPOS 24/1
® EPOS 24/1 280937
"6.2.1 EPOS 24/1,
DC "
® EPOS 24/1 280938
“6.2.2 EPOS 24/1, MR EC6 N
® EPOS 24/1 302267
“6.2.3 EPOS 24/1, MR EC16 EC22 "
® EPOS 24/1 302287
“6.2.4 EPOS 24/1, DC
MR EC Molex i
6.2.1 EPOS 24/1,
DC
EPOS 24/1 280937
DC
1.
(+9 ... +24VDC) EPOS 24/1
1A;
2A
EPOS 24/1
+Vce (49 ... +24VDC) => J1 13
Gnd > J1 12
9 .. 24 VDC
27 VvDC EPOS
2.
EPOS 24/1 J3 DC
3. RS232
RS232 EPOS 24/1
PC 9 DSuUB EPOS 24/1
Pin 2 RxD J2 4
RS232 TxD
Pin 3 TxD J2 3
RS232 RxD
Pin 5 Gnd > J2 5
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2809 PC serial port
RS232
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6.2.2 EPOS 24/1, MR

EC6
EPOS 24/1 280938
EPOS 24/1 L ECB 280938
EPOS 280938 281074
EPOS 280938 e 275275
1.
(+9 ... +24VDC) EPOS 24/1
1A;
2A
EPOS 24/1
+Vce (+9 ... +24VDC) => J1 13
Gnd -> J1 12
9 ...24 VvVDC
27 VvDC EPOS
2. EPOS
EPOS 281074 EPOS 24/1
280938 J4
275275
3.
EC6
275275 J7
EC6
275275 J6
4, RS232
RS232 EPOS 24/1
PC 9 DSUB EPOS 24/1
Pin 2 RxD > J2 4
RS232 TxD
Pin 3 TxD -> J2 3
RS232 RxD
Pin 5 Gnd -> J2 5
Gnd
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rsupply yDC

4
\P/o\l\/f*gl__—l—z
cC

R
-
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R
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.-
.-
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/Hg;?
PC serial port
RS232

5: EC6

10 maxon motor control 2005 10 [/ Subjectto change



| maxon motor

EPOS 24/1
6.2.3 EPOS 24/1, MR EC16 EC22
EPOS 24/1 302267 EC16 EC22
1.
(+9 ... +24VDC) EPOS 24/1
1A;
2A
EPOS 24/1
+Vce (+9 ... +24VDC) = J1 13
Gnd -> J1 12
9 ...24 VDC
27 VDC EPOS
2.
EPOS 24/1 J8 EC
EPOS 24/1 J9o
275934
3. RS232
RS232 EPOS 24/1
PC 9 DSUB EPOS 24/1
Pin 2 RxD > J2 4
RS232 TxD
Pin 3 TxD -> J2 3
RS232 RxD
Pin 5 Gnd -> J2 5
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“supPl yDC

P0W6+9"_+2

cC

PC serial port
RS232
6: EC16/EC22
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6.2.4 EPOS 24/1, DC
MR EC Molex
EPOS 24/1 302287
EPOS 24/1 oottt 302287
EPOS 24/1 EC
J10 302948
EPOS 24/1 DC J10 303490
EPOS Ji1 ... 275934
EPOS RS232-COM Ji2 ... 275900
EPOS Ji4 ... 275932
1. EPOS
EPOS 275932 EPOS 24/1
J14 Vce Gnd
. +24 VDC
max. 1 A
max. 2 A
9..24VDC
27 VDC EPOS
2. EPOS
a) EC
EPOS 24/1 EC 302948
EPOS 24/1 J10
b) DC
EPOS 24/1 DC 303490 EPOS 24/1
J10
3. EPOS
EPOS 275934 EPOS 24/1
J11
4. EPOS RS232-COM
EPOS RS232-COM 275900 EPOS 24/1
J12 RS232
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PC serial port
* DC EPOS 24/1 DC RS232
303490
Terminal Block Power Supply PC
7:DC /[EC Molex
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6.3 3:

EPOS 24/1

® EPOS Userlnterface

Fl = 0F
@ = n

[
EPOS 24/1
1. ON

EPOS 24/1
2. "EPOS User Interface"

‘EPOS Userlinterface.exe’
(GUI)

‘Startup Wizard’
3. 'Startup Wizard' 1

a)

"6.2 2: "
b) “Confirm that you've read the ‘Getting Started’ document”.
startup wizord x|

Step 1: Minimum External ‘Wiring!

Flease read the 'Getting Started' document for a
correct hardware installation!

Confirm that you've read the 'Getting Started' document! |

Show 'Getting Started'

INFO: &ll documentations are available on the intermet

http: / fwww. maxonmotor. com
in the section "Service" as "Download".

http:i’www.maxonmotor.com

Zuriick Weiter I Abbrechen l

8: 'Startup wizard'
c) “Next”
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4. 'Startup Wizard” 2: RS232
a) RS232
"6.2 2: "
Startup Wizard .

Step 2: Communication Setiing!

Select the correct communication settings!

Communication via + F5233 o1

Interlace  |f

Serial Pt icjm v[
Baudrate i 38400 v [ @

NOTE: For a conect wiirg of the communicaton have a
ook at the document 'Getting Started'!

E
S
g
3
E
c
2
E
3
3
2
Z
E

< Zuruck l Weler > I Abbrechen

9: 'Startup wizard' RS232
b) “Search Communication Setting”
COM

<)

EPOS_UserInterface x|
\i) Correct communication setting found!

Port: Coml
Baudrate! 35400 baud

10:
d) ‘OK’
e) “Next”
5. 'Startup Wizard' 3:
a)
x|

Step 3: Maotor Type

Select the corect motor type |

maxon DC motor \' e

" mawon DC motor

maxon EC motor ,-

& imakgn EC mofor

http:/’www.maxonmotor.com

£ Zuriick I Weiter » I Abbrechenl

11: 'Startup wizard'
b) “Next”
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6. ‘Startup Wizard’ EC 4: 6. ‘Startup Wizard’ DC 4:
a) a) (Max. permissible speed)
9
zl
Step 4: Motor Pole Pair b) (MaX continuous Current)
E
] 10
'6- Select the comect number of pole pairs |
B
E i I 5 .
E Murnber of pale pairs [Crefalt = 1] C) (Thermal t|me ConStant
g winding) 21
% MOTE: All standard maxon EC mators have 1 pole pair | -
E Change this value only if specified in the catalogue! x|
Step 4: Motar Data
3
g
< Zurlick I Wfeiter > I Abbrechen | ; Select the comect motor data ! [see catalogue motor data |
B
E
12: 'Startu p wizard' EC E Max. pemissible speed 25 ipm  [line 9]
E Max. continuous curent 5000 mé  [line 10)
§ &=, output current limit 10000 M,
é Thermal time constant winding Id 1] T [line 21)
“ ” -
b) Next £
< Zurtick I wheiter » I Abbrechen |
13: 'Startup wizard' DC
d) “Next”
7. ‘Startup Wizard' EC 5: 7. ‘Startup Wizard’ DC 5:
a) (Max. permissible speed) a)
8 ).
x
b) (Max continuous Current) Step 5: Position Sensar Type
9 g
5 Select the comect encoder type |
i E & 3 channel incremental encoder with line diver:
C) (Thermal time constant £ channel &, A4
. . ] - channel B, BY
W|nd|ng) 19 E - channel Index, Indext
z 2 channel incremental encoder with line diiver
% - channel &, A%
x £ el
Step 5: Motor Data
E
g
; Select the comect motor data | [zee catalogue motor data ) < Zuriick. I wieiter I Abbrechen |
B
E
E Max. pemissible speed |m pm [line 8) 15: 'Startu p W| Zard' DC
E_ ax. continuous current 5000 md  [line 9]
§ hax. output current lirmit 10000 md,
%-_. Thermal time conztant winding |4.D 3 [line 19]
£ b) “Next”
< Zuriick I wieiter > I Abbrechen |
14: 'Startup wizard' EC
d) “Next”
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8. ‘Startup Wizard' EC

a)

Startup Wizard [MNode 1]

Step B: Position Sensar Type

Select the comect position sensor |

% 3 channel incremental encoder with line diiver
- channel &, Al
- channel B, BY
- channel Indesx, Index’

2 channel incremental encoder with line diiver
- channel &, A%
- channel B, B

~ Hall Sensors [ > block commutation ]

E
g
5
5
E
s
H]
E
E
=
kS
:
E

6: 8. ‘Startup Wizard’ DC

a)

Startup Wizard [MNode 1]

Step b: Position Resolution

Enter the comect encoder resolution |

Encoder resolution |EIE pulzeturn

Pasition resolution | 2000 qedturn

The encoder determines the position resolution!
Paszition Resalution [gefturn] = 4% Encoder Resolution

http:/'www.maxonmotor.com

™ Enhanced Startup Wizard Mode!

< Zuriick I Y giter I Abbrechen

< Zuriick I Y giter I Abbrechenl

17: 'Startup wizard' DC

16: 'Startup wizard' EC

b) “Next”

c)
4 EC
1000 rpm

a 2
)

Warning Hall Sensors

b) “Next”

‘ WARMING!  WARNING! WARNINGD  WARNING!

The option 'Hall Sensors' rezultz in a low position rezolution]
Only the following application cases make senze:
Multi Pole EC Matars [4 pole pairs and higher)

Welocity higher than 1000 rpm [1 pole pair motors)
Mo Restrictions

Pasition R egulation :
Welocity R egulation :
Current Regulation :

Accept I

Dion't Accept

18: 'Startup wizard'

d) “Accept”

18 maxon motor control




maxon motor

EPOS 24/1
9. ‘Startup Wizard' EC 7 9. ‘Startup Wizard’ DC 7
a) a)
x
n n
Step 7: Position Resolution b) Back
:
5 Enter the comect encoder resolution |
B
E ion [EE ;
£ Encoder resalution |l pulseturn C) 'Stal'tu p leardl
] Position resolution  [2000 getum . . .
E _ N ) Always start this wizard after
E The encoder determines the position rezolution!
; Pasition Resolution [gefturn] = 4% Encoder Resolution program Start'
=
E ™ Enhanced Startup Wizard Madel
x
< Zuriick I Yfeiter > I Abbrechen |
Step 7: Surmmarny
. H E
19: 'Startup wizard' EC g
'6- Mow vou have configured the EPOS |
-1
E R5232 Baudrate 38400 baud
% ratar Type maxon DT motor
“ ” E Pasition Sensar Type 3 channel incremental encader
b) NeXt § Position Rezolution 2000 geftumn
£
g [+ Alwways start this wizard after program start, :
< Zurlick I Fertig stellen I Abbrechen |
20: 'Startup wizard' DC
d) “Finish”
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10. ‘Startup Wizard‘ EC 8:
a)
b) "Back"
C) 'startup wizard'

‘Always start this wizard after
program start’

Startup Wizard [MNode 1] il

Step 8: Surnmary

Mow pou have configured the EPOS |

R5232 Baudrate 38400 baud

totar Type maxon EC motor

Position Sensor Type 3 channel incremental encoder
Poszition Resolution 2000 qesturn

¥ Always start this wizard after program start.

E
g
5
5
E
s
H]
E
E
=
kS
:
E

¢ Zuriick I Fertig ste\lenl Abbrechen |
21: 'Startup wizard' EC

d) “Finish”

11.

Save & Activate ﬂ

The configured parameters are going to be saved
and activated by a rezet!

Do want to continue 7

22:

a) ‘Yes’ EPOS

EPDS_UserInterface x|

L] "_.,‘ The parameters are saved and activated!
L

23:

b) ‘0K’
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12. CAN error
CAN
‘CAN in Error Passive Mode’

a) ‘Clear Errors’ ‘CAN in Passive Error
Mode’

?i’;éEPDS UserInterface Vel —1of x|
Eile Communication Status Parameter Service ‘Wizards Wiew Help
800/ AR T
Wizards Position Mode I Yelocity Mode I Current Mode ' DataRecording I
ﬁ Dbject Dictionary I Device Contral l Profile Pasition Mode l Homing Mode I Profile Yelocity Mode ]
Startup wizard
Objec‘ DiCtiOnary ACCeSS Active Object Filter ’System Parameter '!
Requlation Tuning Index l Sublndex I MName - | DataType | AccessType l Yalue |
0xB0FE 001 Current Fegulatar P-Gain Int1E Rl
0xB0FE 002 Current Fiegulator |-Gain Int1E R
0x60F3 0x01 Speed Regulator P-Gain Int16 R
0xE0F3 0x02 Speed Regulator |-Gain Int16 R
. 0x60FE 001 Fasition Regulator P-Gain Int16 Rl
Fimuare Dowrload OEOFE 0k02 Pasition Fequlator |Gain Int16 R/
2 Ox60FE  0x03 Position Regulator D-Gain Int16 R/
06402 0«00 totorType: Ulnt16 R/
0x6410 001 tar continuous Current Ulnt1& R
0x6410 0x02 Max peak Current Ulnt1E R
0x6410 0x03 PalePair Number Ulrtd Rw/
0xE410 0x04 tax Speed in Cunentbdode Uint16 R
0xE410 0x05 Encoder Pulse Murnber Ulrt1e R
0x6410 0x08 Therrmal Time Constant Winding Ulnt1& R
0x2001 w00 CAM Bitrate Ulrntl & Rw
0x2002 0x00 R5232 Baudrate Ulrtl & R
0%2075 w00 LimitSwitch Check Active Uit & Rw
A
N

version: 0x6210 AppNumber: 00000 AppYersion: 00001

w FOUMD! Connected EPOS:
LCle3 Enars Ermor/wfarning | Description \ |

Latest Errar Errar 0x8120 CAN in Error Passive Mode

Ready f_W Monitor Running 2
24: CAN error

Error Info

b)
"EPOS
firmware documentation"

c) EPOS

21 maxon motor control
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6.4

6.4.1

EPOS 24/1

a) GuUI

gﬁEPDS UserInterface Yersion 1.00

‘Regulation Tuning’

Eile g:mmunlcatlun‘status Parameter Service ‘Wizards Miew Help

—Ioi x|

B OO LLLO[?

Wizards

Position Mode

I Yelocity Mode

I Current Mode I

DataRecording I

p

Object Dictionary l Device Control I Profile Position Mode: I Homing Mode: I Profile Yelocity Mode |

Startup Wiz

Fiegulation Tuning

Q

Firmware Download
izard

Object Dictionary Access

Active Dbject Filter | System Parameter 'I

0x60FE Ox01
0xE0FE 002
0x60F3 0x01
0xE0F3 0x02
0+60FB 0x01
0x60FE 0x02
0+60FB 003
0x6402 000
0x6410 001
0x6410 0x02
x6410 0x03
0+6410 0:04
0x6410 0x05
0x6410 0x08
0x2001 0x00
0x2002 0x00
0:2075 0:00

! DataType | AnnassTypel Walue |

Current Regulator P-Gain
Current Regulator |-Gain
Speed Regulator P-Gain
Speed Regulator |-Gain
Fasition Regulator P-G ain
Position Regulator I-Gain
Position Regulator D-Gain
totorTppe

Maw continuous Current
Max peak Curent
PalePair Number

tdax Speed in Currenthdode
Encoder Pulse Nurnber

Theimal Time Constant winding

CAN Bitrate
F5232 B audrate
LimitSwitch Check Active

Intlg
Int16
Int16
Int1e
IntlE
Intlg
Int16
Ulnt1e
Ulntle
Ulnt1E
Ulnt&
Ulnte
Ulnt1e
Ulnt1e
Ulnt1&
Ulntie
Ulnte

Ready

NO ERROR  Connected EPDS: Software!

Clear Erray
Enror lnfo

: 0x2000 Hardh

ion: 046210 AppMNumber: 0x0000 AppWersion: 0x0001

Histary

I Error/w arming

| Description

h UM Monitor Running

25:
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6.4.2 Current Regulator

a)

Regulation Tuning

Regulator to Tune

L

Performance Index Ilnlegral of &bs(Emor)

Current Step

Step Type Il:ulrent Step

Current Step I 500 md Enhanced

L

P el i —
The EPOS _| is disabled | = @| o r{>l|¢| Turing Mode IAulo Tuning =
Best Tuning a
Performance [ndex [ P-Gain \ |-Gain | | Ao | Name iV’aIue i Delta I
Proportional Gain 400 0
Integral Gain 130 0

Tuning History

| | Pefomance Indes | P-Gan | |-Gain | |

[T

26:

b) ‘Start Tuning’

c)
Current Regulation Tuning ﬁl

‘ WARNING!  WARNING!  WARNINGE  WARNING! |

Block the motor zhaft to tune the curent regulator [

Othenwize the motor is going to rotate and may damage
the mechanics |

Do you want ko continue?

28:
d) ‘Yes'’

23 maxon motor control
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e)

EPOS_UserInterface x|

! '-\ End of Regulation Tuning
L]

29:
f) ‘oK’
9)
'OK’ 'Clear turning error’

6.4.5 ~

EPDS_UserInterface x|
I E Error Executing Tuning Evaluation!
L

30:

L Eror Foundl
I &
The FPOS M i dizabled! Fault State )j ﬁ]]

n L

31:
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6.4.3 Velocity Regulator

a) ‘Regulator to Tune’ ‘Velocity Regulator’

b)

Regulation Tuning

Regulator to Tungs# |Velocity Regulator

Velocily | ot Curent ’“‘)

-/
A

S

Performance |

Step Type
Profile Yelocity Step

The EPOS H is disabled| = 2le|dlv| Tuning Mode [Auto Turing =

Best Tuning Mest E valuation Setting
Performance Index | P-Gain_ | |-Gain Auta | Mame \ Walue 1 Delta
Proportional Gain E82 o
Integral Gain 220 0
Tuning History

‘__J Performance Indes | P-Gan | |-Gain | |

P I I P VO P P

Em‘ T

| T ERY VAN Y YIRS PO RV PR I T

32:

c) ‘Start Tuning’
d)

¥Yelocity Regulation Tuning il

‘ WARNING!  WARNING!  WARNINGE  WARNING! |

The motor muzt be free running to tune the welocity regulator 1
Othenwizse the maotor may damage the mechanics |

Do pou want to continue?

34.
e) ‘Yes’

25 maxon motor control
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f)

EPOS_UserInterface |

1 } End of Regulation Tuning
L

35:
9) “OK~
h)
'OK’ 'Clear turning error’

6.4.5 < ~

EPOS_UserInterface x|

I E Error Executing Tuning Evaluation!
L

36:

L Eror Foundl
I &
The FPOS M i dizabled! Fault State )j ‘@]

n L

37:
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6.4.4

Poition Regulator

a) ‘Regulator to Tune’

b)

Regulation Tuning

‘PositionVelocity Regulator

Regulator to Tune _Lpefion Regulatar
Perfarmance Ing Current Regulator

elocity Regulator

Step Type Profile Position Step

Profile Position Step 1000 qc Enhanced

—,
Currer
R:;u'l &L ; Mulnj
/ ‘//
Eumue:}

The EPOS B is disabled|

I 22y

Tuning Mode IAuto Tuning ¥

‘_] Performance Index | P-Gain | |-Gan | D-Gain |

Best Tuning Nest Evaluation Setting
Performance Index | P-Gain 1 |-G ain I D-Gain \ Auto | Mame i Walue ] Delta I
Proportional Gain 100 o
Integral Gain a0 1)
Turing Histary Differential Gain 100 0

|F‘erfmmance Inde ¥ ariation: 0.30%

IT uning Process is STOPPED!

P PP PPN AP NI VAT I e

38:

C) ‘Start Tuning’
d)

Paosition Regulation Tuning

‘ WARNING!  WARNIMNGE  wWARNING!

WARMNING! |

The motor must be able to rotate to both directions 1
Othenwize the maotor may damage the mechanics |

Do pou want to continue?

40:
e) ‘Yes’
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f)

EPOS_UserInterface |

1 } End of Regulation Tuning
L

41:
) “OK~

h)
'OK’ 'Clear turning error’

6.4.5 ~

EPOS_UserInterface x|
! E Error Executing Tuning Evaluation!
L

42:

L Eror Foundl
I &
The FPOS M i dizabled! Fault State )j ‘@]

n L

43:
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6.4.5

a) Regulation Tuning "Tuning Mode’ ‘Manual Tuning’
'Start Tuning’

L
[[E Iﬁ—{ %i q‘ll\fl@l @Manuang

Mext Evaluation Setting
44

b) ‘Next Evaluation Setting’

@@ ':D’ll »' I@I Tuning Mode | Manual Tuning _:J

M et Evaluation S etting

Auto | Mame Walue Delta

Froportional Gain

Integral Gain 100 ]

Differential Gain 200 ]
45;

Start values: ‘Integral Gain’ = 0 ‘Proportional Gain’ = 2 x ‘Differential

Gain’
Overshoot: ‘Proportional Gain’ ‘Differential Gain’
Position Error:‘Proportional Gain’ ‘Differential Gain’
Integral Gain: ‘Integral Gain’ ‘Proportional Gain’ ‘Differential Gain’
‘static position error’
‘Integral Gain’

c) ‘New movement’
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EPOS 24/1
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a) ‘Save button’

EPOS_UserInterface |

L : Do ywou really want to save the regulation gains?
L3
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b) 'Yes'

EPOS_UserInterface x|

L] E all Parameters are saved!
L3
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C) 'OK'

EPOS 24/1

PC

30 maxon motor control



	目次
	図表番号
	イントロダクション
	マニュアルの使用方法
	安全のための注意事項
	インストールと設定
	手順1: ソフトウェアのインストール
	手順2: 最小限の配線
	EPOS 24/1, モータ･ケーブルとエンコーダ･ケーブルがフラットケーブルで統合されたDCモータ
	EPOS 24/1, MRエンコーダ付きEC 6（ブラシレス）
	EPOS 24/1, ホールセンサ／MRエンコーダ付きEC16／EC22（ブラシレス）
	EPOS 24/1, モータ･ケーブルとエンコーダ･ケーブルが別々のDCモータまたはホールセンサ／MRエンコーダ付きEC

	手順3: システム設定
	手順4: 制御ゲイン調整
	オート･チューニング･ツールのスタート
	電流ゲイン（Current Regulator）のオート･チューニング
	速度ゲイン（Velocity Regulator）のオート･チューニング
	位置ゲイン（Poition Regulator）のオート･チューニング
	マニュアル･チューニング
	制御ゲインのセーブ


	最後に

