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EPOS

EPOS 24/5
EPOS 24/5
EPOS
24/5 DC
EC
EC
1: EPOS 24/5
EPOS CANopen
RS-232
http://www.maxonmotor.com <Service>

<Downloads>

. . e Windows DLL

e Firmware

Librarieé

Specification

e Communication

Guide
2: EPOS

e Application Notes
e Application

Samples
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EPOS

11...24VDC
EPOS

Electrostatic sensitive device (ESD)

27VDC
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6.1

EPOS CD-ROM PC
CD-ROM EPOS

Windows DLL

LT
sy,

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’
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6.2 2:

6.2.1 maxon EC motor

6.2.2 maxon DC motor

MR Type ML MR Type L HEDL5540
6.2.3 maxon DC motor
JP2 JP3
MR TypeS MR Type M

e maxon EC motor ¢ maxon DC motor
¢ maxon DC motor
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6.3 3:

® "6.3.1 maxon EC motor

® "6.3.2 maxon DC motor

® "6.3.3 maxon DC motor

6.3.1 maxon EC motor

EPOS 24/5 o 275512
EPOS J1 e, 275829
EPOS J2 . 275851
EPOS J3 ... 275878
EPOS J4 275934
EPOS RS232-COM J6 ... 275900
1. EPOS

EPOS 275829 EPOS 24/5

J1 +11 ... +24 VDC
max. 5 A
max. 10 A
11 ... 24 VvDC
27 VDC EPOS

2. EPOS

EPOS 275851 EPOS 24/5

J2

3. EPOS

EPOS 275878 EPOS

24/5 J3
4. EPOS

EPOS 275934 EPOS 24/5

J4

5. EPOS RS232-COM
EPOS RS232-COM
J6

275900 EPOS 24/5
RS232
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Terminal Block Power Supply PC

6: maxon EC motor
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6.3.2 maxon DC motor

EPOS 24/5 o 275512
EPOS Jl 275829
EPOS J2 275851
EPOS N 275934
EPOS RS232-COM J6 275900
1. EPOS

EPOS 275829 EPOS 24/5

J1 +11 ... +24 VDC
max. 5 A
max. 10 A
11 ... 24 VDC
27 VDC EPOS

2. EPOS

EPOS 275851 EPOS 24/5

J2

3. EPOS

EPOS 275934 EPOS 24/5

J4

4. EPOS RS232-COM

EPOS RS232-COM 275900 EPOS 24/5

J6 RS232
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Terminal Block Power Supply PC

7: maxon DC motor
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6.3.3 maxon DC motor

EPOS 24/5 e 275512
EPOS J1 . 275829
EPOS J4 . 275934
EPOS RS232-COM J6 ... 275900
1. EPOS
EPOS 275829 EPOS 24/5
J1 +11 ... +24 VDC
max. 5 A
max. 10 A
2. EPOS
EPOS 275829 EPOS 24/5
J1 +11 ... +24 VDC
max. 5 A
max. 10 A
11 ... 24 VvDC
27 VDC EPOS
3. EPOS
EPOS 275934 EPOS 24/5
J4
4. EPOS RS232-COM
EPOS RS232-COM 275900 EPOS 24/5
J6 RS232
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Power Supply PC

8: maxon DC motor
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6.4 4:

EPOS 24/5

® EPOS Userlnterface

Fl = 0F
@ = n

[
EPOS 24/5
1. ON

EPOS 24/5
2. "EPOS User Interface"

‘EPOS Userlinterface.exe’
(GUI)

‘Startup Wizard’
3. 'Startup Wizard' 1

a)

"6.3 3: "
b) “Confirm that you've read the ‘Getting Started’ document”.
x|

Step 1: Minimum External Wiring!

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

Canfirm that you've read the 'Getting Started' document! ]

Show 'Getting Started'

INFD: All documentations are available on the intermet

http: / Avww. masonmotor. com
in the section "Service" as "Download".

http:/’www.maxonmotor.com

¢ Zuriick Wieiter » ] Abbrechen l

9: 'Startup wizard'
c) “Next”
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4. 'Startup Wizard” 2: RS232
d) RS232
"6.3 3: "

Startup Wizard 1 X
Step 2: Communication Setting!

Select the correct communication settings!

Communication via % [RS232 o«  CANopen

Interface ]

Senal Port ]CCM1 'I
Baudrate ’386[0 ’I

MNOTE: For a correct wirng cf the communication have a
lock at the document ‘Getling Started' !

E
=}
<
g
:
S
z
E
S
2
£
g
E
=

< Zuruck I Weiter > I Abbrechen

10: 'Startup wizard' RS232
e) “Search Communication Setting”
COM

f)
EPOS_UserInterface 5|

\i) Correct communication setting found!

Paort; Coml
Baudrate: 35400 baud

11:
9) ‘OK’
h) “Next”
5. 'Startup Wizard' 3
a)
x|

Step 3: Motar Type

Select the corect mator type |

[ maxon DC motor — SRS
kY -

" mavon DT motor

maxon EC motor s ad

o

hittp:iwww.maxonmotor.com

< Zuriick I Wweiter » I Abbrechenl

12: 'Startup wizard'
b) “Next”
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6. ‘Startup Wizard’ EC 4: 6. ‘Startup Wizard’ DC 4:
b) a) (Max. permissible speed)
9
ﬂ
Step 4: Maotor Pole Pair b) (MaX continuous Current)
E
] 10
'5. Select the comect number of pale pairs |
B
E Murber of pole pairs I [DCrefault = 1] C) (Thel‘mal t|me Constant
g winding) 21
2
= MOTE: All standard EC motors h 1 pol !
£ | Crenge YRR e e ey e X
Step 4: Motor Data
E
S
< Zurlick I feiter > I Abbrechen | ; Select the corect matar data ! (see catalogue motor data |
B
E
13 'Startup W|Zard' EC E taw. permissible speed ipm [line 9]
E_ ax. continuous cument 5000 mé  [line 10)
§ tdan. output eurrent limit 10000 méb
% Thermal time constant winding |4 1] 5 [line 21)
" 7 =]
C) Next 2
¢ Zurick, I Weiter » I Abbrechen |
14: '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 b: Fosition Sensor Type
o
'6- Select the comect encoder type |
i E % {3 channel incremerital encoder with line diver |
C) (Thermal time constant g - channel &, &%
. . 3 - channel B, BY
W|nd|ng) 19 E - channel Index, [ndesh
z ' 2 channel incremental encoder with line diiver
é - channel &, A%
x 3 Channelo. 51
Step B Motar Data
E
8
; Select the comect motor data | [see catalogue mator data | < Zuriick I wieiter > I Abbrechen
B
E
E May. pemissible speed 25000 o [line 8) 16 'Startup W|Zard' DC
E_ Max. continuous curent 5000 md  [line9)
§ bax. output current lirmit 10000 mé
£ [
H Thermal time conztant winding |4.0 3 [line 19] . .,
E b) Next
< Zuriick I wieiter I Abbrechen
15: 'Startup wizard' EC
d) “Next”
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8. ‘Startup Wizard' EC

8. ‘Startup Wizard’ DC

a) a)
Startup Wizard [Node 1] 1'
Startup Wizard [Node 1] x » )
X Step b: Position Resolution
E
Step b: Position Sensar Type ] :
E 5 Enter the comect encoder resolution |
S N B
< | _—
E Select the comect position sensor | E Encoder resolution |El sl
B 3 channel incremental encoder with line driver 2 .. . 000
E s I AN ] Fosition rezolution qe/tum
E channel &, E
% ) Cnanne} F’dB\ Indest H The encoder determines the position rezolution!
E = ] RS, =3 ; Pasition Resolution [gefturn] = 4% Encoder Resolution
§' 2 channel incremental encoder with line driver =
- channel &, A% =3
é - channel B, BY E ™ Enhanced Startup Wizard Mode!
E £~ Hall Sensors [ > block commutation ]
< Zuriick I Yfeiter > I Abbrechen
< Zuriick I Yfeiter > I Abbrechen .
18: 'Startup wizard' DC

17: 'Startup wizard' EC

b) “Next”

b) “Next”
c)
4 EC
1000 rpm
(1 2
)
‘ WARMING!  WARNIMNG!  WaARNING!  WaARNIMNG!

The option 'Hall Sensors' resultz in a low position resolution!
Orly the following application cazes make senze:

Position R egulation :
Welocity B egulation :
Current Regulation :

Multi Pole EC Maotars [4 pole pairs and higher)
Welocity higher than 1000 rpm [1 pole pair motors)
Mo Restrictions

Accept I Don't Accept
19: 'Startup wizard'
d) “Accept”
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9. ‘Startup Wizard' EC

a)

Startup Wizard [Node 1]

Step 7: Position Resolution

£
g
5
g
E
-
Q2
z
E
E
E
kS
5
E

Enter the comect encoder resolution |

Encoder resolution

Pasition resolution | 2000 getum

The encoder determines the position rezolution!
Pasition Resolution [gefturn] = 4% Encoder Resolution

™ Enhanced Startup Wizard Madel

500} pulsedturn

< Zuriick I Yfeiter > I Abbrechen

20: 'Startup wizard'

b)

EC

“Next”

a)

b)

c)

Startup Wizard [Node 1] x|

‘Startup Wizard’ DC 7

"Back"

'startup wizard'
‘Always start this wizard after
program start’

Step 7: Surmmarny

Mow vou have configured the EPOS |

R5232 Baudrate 38400 baud

ratar Type maxon DT motor

Pasition Sensar Type 3 channel incremental encader
Position Rezolution 2000 geftumn

£
g
5
£
E
1
=]
]
E
E
E
£
a
b

[+ Alwways start this wizard after program start, :

< Zurlick I Fertig stellen I Abbrechen

21: 'Startup wizard' DC

d)

“Finish”

18 maxon motor control
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10. ‘Startup Wizard' EC 8:
a)
b) "Back"
C) 'startup wizard'

‘Always start this wizard after
program start’

Startup Wizard [Node 1] x|

Step 8: Summary

WNow you have configured the EPOS |

R5232 Baudrate 38400 baud

Matar Type maxon EC motor

Poszition Sensar Type 3 channel incremental encoder
Fosition Resolution 2000 getun

¥ &lways start this wizard after program start.

E
g
5
-
E
c
=]
3
E
E
S
£
5
E

¢ Zuriick I Fertig stellen I Abbrechen
22: 'Startup wizard' EC

d) “Finish”

11.

Save & Activate x|

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

Do want to continue 7

23:

a) ‘Yes’ EPOS

EPDS_UserInterface x|

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

24.

b) ‘OK’
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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
25: CAN error

Error Info

b)
"EPOS
firmware documentation”

c) EPOS

20 maxon motor control 2005 10 /Subject to change
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6.5 5:

6.5.1

EPOS 24/5

a) GUI

?:;‘ﬁEPDS UserInterface Yel

‘Regulation Tuning’

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

—Ioi x|

B OO LLLO[?

Wizards Position Mode I Velocity Mode I Current Mode I DataRecording l
ﬁ Object Dictionary l Device Control I Profile Position Mode I Homing Mode I Frofile Yelocity Mode |
Startup Wiz
Object Diclionary Access Active Dbject Filter | System Parameter 'I
Frequlation Tuning Index Sublndex I Mame . l DataType | AnnassTypel Walue |
060FE 0=01 Current Regulator P-Gain Int1& R
0xE0FE 002 Current Regulator |-Gain Int16 R
0x60F3 0x01 Speed Regulator P-Gain Int16 R
0x60F3 002 Speed Regulator |-Gain Int16 R’
. 0x60FB 001 Fasition Regulator P-G ain Intl& R/
Fimuare Dowrload DEO0FE 002 Posiion Flequlator |-Gain Ini16 RwW
zar 0xB0FE 0x03 Pasition Regulator D-Gain Int16 R
06402 000 totorTppe Ulnt1g Riws
0x6410 0x01 Maw continuous Current Ulntle R/
0:6410 0x02 Max peak Curent Ulnt1g R’
0x6410 0x03 PalePair Number Ulntd R/
06410 004 tdax Speed in Currenthdode Ulnt1e R
0:6410 0x05 Encoder Pulse Nurnber Ulnt1e R/
06410 0x06 Theimal Time Constant winding Ulnt16 R’
02001 000 CAN Bitrate Ulnt1& Rw/
0x2002 0x00 RS5232 Baudrate Ulnt16 R/
0x2075 0x00 LimitSwitch Check Active Ulnte R
WO ERROR  Connected EPDS: Soft , : 0x2000 Hards ion: 046210 AppMNumber: 0x0000 AppWersion: 0x0001
Clear Era Histary | Ermor/w arhing | Deseription |
Enar Info
Ready UM Monitor Running 2
21 maxon motor control 2005 10 /Subject to change
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6.5.2

Current Regulator

a)

Regulation Tuning

Regulator to Tune IR ERNEN

Current Step
Performance Index I Integral of Abs(Emar) Ll I

Step Type Il:ulrent Step ;]

Current Step I 500 md Enhanced

I ———

Tuning History
| | Pefomance Indes | P-Gan | |-Gain | |

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

[T

bl ad i doad o,

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?

29:
d) ‘Yes’

22 maxon motor control 2005 10
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e)

EPOS_UserInterface x|

! '-\ End of Regulation Tuning
L]

30:
f) ‘oK’
9)
‘oK’ 'Clear turning error’

6.4.5 >

EPDS_UserInterface x|
I E Error Executing Tuning Evaluation!
L

31:

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

n L

32:

23 maxon motor control 2005 10 /Subject to change
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6.5.3 Velocity Regulator

a) ‘Regulator to Tune’ ‘Velocity Regulator*

b)

Regulation Tuning

Regulator to Tungs# |Velocity Regulator

Velocily | ot Curent ’“‘)

] o :7_/
4
Step Tupe Prafile Velocity Step - *__—___(/‘ "j
Encoder
Profile Yelocity Step 1000 rpm Enha “ Ny
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 | |
SN IV U Y P

| P Y VAN Y VIS P T I I T

33:

c) ‘Start Tuning’
d)

¥Yelocity Regulation Tuning

‘ 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?

35:
e) ‘Yes’

24 maxon motor control 2005
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f)

EPOS_UserInterface |

1 } End of Regulation Tuning
L

36:
9) “OK~
h)
'OK’ 'Clear turning error’

6.4.5 < >

EPOS_UserInterface x|

I E Error Executing Tuning Evaluation!
L

37:

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

n L

38:

25 maxon motor control 2005 10 [/ Subjectto change



maxon motor

EPOS 24/5

6.5.4

Poition Regulator

a) ‘Regulator to Tune’

b)

Regulation Tuning

‘PositionVelocity Regulator

Regulator to Tune lon Fegulator

Perfarmance Ing Current Regulator
elocity Regulator
Position Regulator
Profile Position Step

1000 qc

Step Type

Profile Position Step Enhanced

o S )
/ ‘//

The EPOS B is disabled|

=

2| 2[51lv]

Tuning Mode IAuto Tuning ¥

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

|F‘erfmmance Inde ¥ ariation: 0.30%

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

lT uning Process is STOPPED!

QL L

P PR P IR I I W

39:

o | g Temea:
40: Auto-tuning button

C) ‘Start Tuning’

d)

1I
‘ WaRNINGD  WaARNINGD  WARNING!D  WaRNING! |
The motor must be able to rotate to both directions 1
Othenwize the maotor may damage the mechanics |
Do pou want to continue?
Mo
41:
e) ‘Yes’
26 maxon motor control 2005 10 /Subject to change
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f)

EPOS_UserInterface |

1 } End of Regulation Tuning
L

42:
9) “OK~

h)
'OK’ 'Clear turning error’

6.4.5 >

EPOS_UserInterface x|
! E Error Executing Tuning Evaluation!
L

43:

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

n L

44.
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6.5.5

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

L
[[E Iﬁ—{ %i q‘ll\fl@l @Manuang

Mext Evaluation Setting

45:

i) ‘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 ]
46:

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’

i)  ‘New movement’

/
weXolol

Mewt Fuwaliatinn Sethinn

47:

k)

28 maxon motor control
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6.5.6

EPOS

| | [

a) ‘Save button’

EPOS_UserInterface |

L : Do ywou really want to save the regulation gains?
L3

49;
b) 'Yes'

EPOS_UserInterface x|

L] E all Parameters are saved!
L3

50:
C) 'OK'

EPOS 24/5

PC
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