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1: EPOS 70/10

<Downloads>

EPOS

EPOS 70/10

70/10 DC
EC

EC

EPOS CANopen

http://www.maxonmotor.com

eow e

EPOS 70/10

EPOS

RS-232

<Service>

2: EPOS

“ | —
8
e Windows DLL e Application Notes
__ ¢ Application
Samples

e Firmware
Specification

e Communication
Guide
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EPOS

11..70vDC
EPOS

Electrostatic sensitive device (ESD)

77VDC

5 maxon motor control

2008 12

/



| maxon motor

EPOS 70/10
6
6.1 1:
EPOS CD-ROM PC
CD-ROM EPOS
Windows DLL

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
11. CD-ROM

EPOS CD-ROM PC CD-ROM

12. 'EPOS_CD-ROM.exe'
EPOS CD-ROM
‘EPOS_CD-
ROM.exe’
13.

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

14.

‘EPOS_Userlinterface.exe’

15. 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

6.2.1 maxon EC motor

EPOS 70/10 oo 300583
EPOS JI 275829
EPOS J2 275851
EPOS J3 ... 275878
EPOS J4 ... 275934
EPOS RS232-COM J6 ... 275900
1. EPOS
EPOS 275829 EPOS 70/10
J1l +11 ... +70 VDC
max. 10 A
max. 25 A
11 ... 70 vDC
77 VDC EPOS
2. EPOS
EPOS 275851 EPOS 70/10
J2
3. EPOS
EPOS 275878 EPOS
70/10 J3
4. EPOS
EPOS 275934 EPOS 70/10
J4
5. EPOS RS232-COM
EPOS RS232-COM 275900 EPOS
70/10 J6
RS232
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Terminal Block Power Supply PC

4: maxon EC motor
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6.2.2 maxon DC motor

4. EPOS RS232-COM

EPOS RS232-COM
70/10 J6
RS232

EPOS 70/10 e 300583
EPOS J1 e, 275829
EPOS J2 . 275851
EPOS Ja .. 275934
EPOS RS232-COM J6 . 275900
1. EPOS
EPOS 275829 EPOS 70/10
Ji +11 ... +70 VvDC
max. 10 A
max. 25 A
11 ... 70 vDC
77 VDC EPOS
2. EPOS
EPOS 275851 EPOS 70/10
J2
3. EPOS
EPOS 275934 EPOS 70/10
J4

275900 EPOS
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Terms

Blo

Terminal Block Power Supply PC

5: maxon DC motor
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6.3 3:

EPOS 70/10

® EPOS Userlnterface

F1 .
AT

o
EPOS 70/10
1. ON

EPOS 70/10
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”.
|

Step 1: Minimum External Wiring!

Pleaze read the 'Getting Started' document for a
comect hardware inztallation!

Confirrn that pou've read the 'Getting Started' document! |

Show 'Getting Started"

INFO: Al docurmentations are available on the internet
http: /v, masonmaotar. com
in the section "Service’ as "Download".

£
2
g
i
E
g
2
E
3
E
£
[=9
E

& Zurtick WEItEr > | Abbrechen I

6: 'Startup wizard'
c) “Next”
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4.

‘Startup Wizard" 2: RS232
a) RS232
"6.2 2. "
Startup Wizard B l(]

Step 2: Communication Setting!

Baudiate |38l1-E0 'I

MOTE: For & cofiect witing of the communication have a
lock at the document 'Gelling Stated |

E Select the corect communication seltings!

E Commurécation via = [RS232 or  EAMNapen
§ Intesface  [FE292

g SenalPot  [COM1 =]

:

<Zuiick [ Weters | Abbrechen |

7: 'Startup wizard' RS232
b) “Search Communication Setting”
COM
c)
x|

i ) Correct communication setting found!

Paort; Coml
Baudrate: 38400 baud

8:
d) ‘OK’
e) “Next”
'Startup Wizard' 3:
a)

St x

Etap ¥ Mosor Typa

Gelect the conect molod lpe |

maxen DC motor -

™ mapern DI motoe

[ maxon £C motor — ]

1= mason EC metod

o P A T IO THOR 8 D T

_czuich [ wow |ttt |

b)

9: 'Startup wizard'
“Next”
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6. ‘Startup Wizard’ EC 4: 6. ‘Startup Wizard’ DC 4:
a) C) (Max. permissible speed)
9
[Foctepicord £
Step 4 Motor Pole Fir b) (Max. continuous current)
§l 10
S| | Sistect i comnct rumber of pole pows |
E Nt of ke ook [ LT d) (Thermal time constant
% winding) 21
i HOTE: Al standaed mason EC motors havve 1 pole pai |
E| | Chormehis vabue cr  speciied nthe calaboguel Sortupwizard E

10: 'Startup wizard' EC

b) “Next”

7. ‘Startup Wizard' EC 5:
a) (Max. permissible speed)

8
b) (Max. continuous current)
9
C) (Thermal time constant
winding) 19

EENTTEEE— £

Stap & Motor Dt

&

S| | Sistect B comct moins data ! [zen calalogus motor dota |
E Maw poriccbda cpeed (BRI ip fina
E M corbrmsat cusend o] i [ 5]
; Ml outpat cunent i e

a Th«ﬂ.ﬂﬁummmim [ i 19)
£

EC

12: 'Startup wizard'

d) “Next”

).

Stap 4 Motor Dot
Sebect the Conect motd dala | [pee catslogue motor data |

Mo pemissble speed. (B gpm fine

s continuouy cument [!ml md e 10§
M uiput cunent it e ma
Theemal s corband wandeg [40 & finm 31)

o o T AR O T . £ O

«Zuich | wees | Abbrachen

11: 'Startup wizard' DC
e) “Next”
7. ‘Startup Wizard’ DC 5:
a)
EENTTEEE— |
Stap & Pogition Sensor Typa
E =
S| | Sistect the comset encode ipe 1
E % [ charned il eraelen vedh b chrers |
el B
: chiannel Indeo, Indeod
; 1 3 charred wecosront el sricke wath e cinest
Kl - chanrel A, AL
£ - Ehanel B BY

13: 'Startup wizard' DC

b) “Next”
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8. ‘Startup Wizard' EC 6: 8. ‘Startup Wizard’ DC 6:
a) a)
(St ortop Wirard (Node 1] x|
(St ortop Wirard (Node 1] x| Stap B: Posion Rasoluicn
.Swa:PmseﬂwType E Ertet thet comct encodl setoution |
Eﬂmh:m.mﬁmm' . Ercoder retoktion [SE1  pulssitum
3 charml icromrkol encades ik e v Patiion tetohtion [0 ge/an
chareel B, BV Jetera sl
churerd e e f Liroiy-brrey o gy AP
1™ 2 channel incramental erscodr with lne drit 5
- Chamrel B8 E I Erbanced Stamp Wiz Moded

T Mol Sernors [ - block commutation |

<Zuiich [ wetws | Abbeeshen |

14: 'Startup wizard' EC
b) “Next”
c)
4 EC
1000 rpm
(1 2
)
x|

‘ WARNING!  WARNING! ‘WARNING!  WARNING! |

The option 'Hall S enzars' rezultz in a low position rezolution
Only the following application cases make sense:
Pozition Regulation :  kulti Pole EC Motors [4 pole pairs and higher)

Welocity Regulation :  “elocity higher than 1000 rpm [1 pole pair motors)
Current Regulation : Mo Restrictions

Accept I Don't Accept

<Zuiich [ wetws | Abbeeshen |

16: 'Startup wizard'

d) “Accept”

15: 'Startup wizard' DC

b) “Next”

14 maxon motor control

2008 12 /



maxon motor

EPOS 70/10
9. ‘Startup Wizard' EC 7 9. ‘Startup Wizard’ DC 7
a) a)
St oot Wirard [Mode 1] x|
Step 7 Position Resolution b) "Back"
Erbisi lross comect dnecdsl spohution |
Ertodes reschtion [S01 pulbetum ' : .
A == C) startup wizard

T hen ersciocden chetmssmrns Shoe posiion iesokuton!
Podifion, Fledohtion [getum] = 4* Encoder Flesolution

™ Erbanced Stamp \Wesd Mode!

<Zuiich [ wetws | Abbeeshen |

17: 'Startup wizard' EC

b) “Next”

‘Always start this wizard after
program start’

(Startup Wiard [Hode 1] x|
Stap T: Sumiman:

M g s £ erfigused the EPOFS |

ASYI7 Rmahnte 0400 banel

Muoioe Typa maseon [ ol

Prnshon Sonso Typo 3 charnel mciemenial prcoded
Poton Revouton 2000 geMun

ot pe s A c ol O C0m

I Bhwagyr shart thia wizerd aber program stat |

e e |

18: '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 Wieard [Node 1] x|
Stap & Summan:

M g s £ erfigused the EPOFS |

ASYIE Rmahnte 0400 banel

Muoioe Typa mason ELC mobor

Prnshon Sonso Typo 3 charnel mciemenial prcoded
Poton Revouton 2000 geMun

[ Abways shart this wizerd after program shat.

< Zuiick | Fetigusten |  Abbvechen |

19: '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

20:

a) ‘Yes'’ EPOS

EPDS_UserInterface x|

L] E The parameters are saved and ackivated!
L

21:

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

a) ‘Clear Errors’ ‘CAN in Passive Error
Mode’
SHEPOS Userinterface Yersion 1.00 i ={o) x|
Bl ation Status Service Weads View Help
@ o202
VR Postion Mods | _ Velocky Mode | CumentMods | Datamecording |
/p Object v | DeviceConrol | Frofiepostionmode | HomingMode | Profile velocty tode |
Statup Wizard
Object Dictionary Access Active Object Fiter [Syster Parametes 2|
I Sublndex | Name | DataT: T Value
[ Current Aegulstor P-Gan Irl16 Rw
BEOFE 042 Curtent Aegulsle |Gain Int16 R
00FS D01 Speed Aegulator P-Gan 16 Fw
OEFS D2 Spesd Regulator |.Gan Int16 R
OOFE Dl Posiion Reguator PG ain Ini1g Rw
DEOFE  DdR Posilion Reguslor |-Gan Int1g R
OE0FE  0vD3 Pasilion Reguator D-Gain Int16 AW
Ox6402 000 MotarType Ulrt18 R
%6410 01 Ma conbruous Cunent Ulnt16 AW
06410 D2 Max peak Curent UlrlE R
06410 0403 PolePai Number Ulrid R
06410 DuD4 Max Speed i CutientMode Ulrtle  RW
0410 005 Encoder Pulse Number UIr1E AW
BEA0 OB Thernal Time Constant Winding UIrls  Bw
02001 000 CAN Bitsate UIrls R
0x2002 00 AS232 Baudrate Ulrt16 AW
02075 000 LinitSwatch Check Active Ulrt16 AW
A
b Y
% ..... geVesion D210 Apphlumber: 040000 AppVersior: 40001
o |
Ready [ o [ [Moniber Punning.

22: CAN error
b)
"EPOS
firmware documentation"

c) EPOS

17 maxon motor control 2008 12 /
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6.4 4:

6.4.1

EPOS 70/10

a) GUI

WEEPOS Userinterface Version 1.00

‘Regulation Tuning’

Ble Communication | Status Paramster Sgrvice Weards View Hel

200 2G| 2

ci | [mi
Eriar [nfo I

Wirards ' PostonMode | VelockyMode | CurrentMode | DetaRecordeg |
Object Dictionary | DeviceControl | ProflePostionMode | HomnaMode | Frofile Velocty Mode |
Object Diclionary Access Active Obiect Fiter [System Pasamete =
Indsx Sublndes | Name | DataType | AccessType | Value
-E0FE 001 Current Regulator P-Gain Intl6 AW
OEFE 02 Curent Reguistor | Gan Int16 R
DbiFS (11]] Speed Regulator P-Gan Int16 Rw
DEFS 02 Speed Regulator |Gan 116 R
0EFE Dl Postlion Flegulaier P-Gan 116 R
DEFE 02 Postion Regulator |-Gain 116 AW
DEFE 03 Pastion Regulates D-Gan 116 AW
DEOZ 040 MolorType Uinie  Rw
w6410 %] Man contiruous Currant Uint1e Rw
040 02 Max peak Curen! Uil Rw
06410 03 PolePsit Nurrbes Ulnig R
DE4TD 4 Max Speed n CureniMode Uit Rw
06410 05 Encoder Pulss Mumber Uint1e AW
0£410 05 Themal Time Constan! Winding Uintls  Rw
02001 00 CAH Biiste Ul Rw
0202 040 RS232 Baudrate Unie  Rw
02075 =00 LimitSwitch Check Actrve Ulnt1e AW
HOERRDR  Comnected EFDS: Version: k2000 HardwaseVersion 036210 Appumber: 040000 Applesion: 040001
[ Enor/wiame Descripty |

[ [ | [Monitor Running 2

23:
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6.4.2 Current Regulator

Regdsato e |EEE T |

Perloimancs [ndes | Integral of Abs(Error) =]

Step Type [Cusrent Step 2|

Current Step I 500 mA Enhanced [

i | o T ] )
T R o [—7—()

. /

(Eacaser)

= e 3

Turing Histery

|| Peloemanca Index | P-Gan | |-Gan | |

The EPOS _| is dissbled! ‘ -@ |'e.>|'-:,|'! ;/_I ’ Tuning Mode [Auto Turing =]
Best Tuning
|| Pedomance ndex | P-Gan | |Gan | duto | Name Ve | Della

B Propotionsl Gan 400 (]

Irtegial Gan 130 (1]

| T O O, . T |

L U Ll L L B | B )

I

el L P PP OO PP Y

24

b)

<)

‘Start Tuning’

Current Regulation Tuning

X

WARMNING!  WARNMINGE  WARNING!  WARMING! |

Block the mator shaft ta tune the current regulator 11

Otherwise the motar is going ta rotate and may damage
the mechanics |

Do you want to continue?

26:

d)

‘Yes’
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e)

EPOS_UserInterface x|

! ': End of Regulation Tuning
L]

27:
f) ‘OK’
9)
'OK’ 'Clear turning error’

6.4.5 * >

LPUS_Userinberface x|

1 :' Error Executing Tuning Evaustion]

o |

28:

P Error Found! 4
The EPOS M isdissbled! £0% 000 o7 X =5y

" e

29:
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6.4.3

a)

b)

Regulation Tuning I

Velocity Regulator

‘Regulator to Tune’

‘Velocity Regulator*

The EPOS H i disabied| I 2l TuningMode [Auto Tuning =]
Best Tuning Mext Evahaation Setting
Petformance Index | P-Gain | |-Gan Auto | Name Walus |_Delta
Bl Popotional Gain 227 i}
Irkegral Gain 220 L]
Turing History
|| Pestormance Index_| P-Gain | |Gan | |
I
Endindodidinbindondindo i
[ 2700 PP PO PO TN PO POV PO PO PO
30:
c) ‘Start Tuning’
d)
x
‘ WARMING!  WARNING!  'WARNING!  WARNING! |
The maotor must be free running ta tune the velocity regulator 11
Othenwize the motor may damage the mechanics |
Do pou want to continue?
Mo
32:
e) ‘Yes’
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EPOS_UserInterface x|

! ': End of Regulation Tuning
-

33:
9) “OK~=
h)
'OK’ 'Clear turning error’

645 © =~

LPUS_Userinberface x|

1 Error Executing Tuning Evaustion]
LAY

o |

34:

P Error Found! 4
The EPOS M isdissbled! 1% L0 | | ==y

- aitey)

35:
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6.4.4 Poition Regulator
a) ‘Regulator to Tune’ ‘PositionVelocity Regulator’
b)

prien Flegulates
Cuntent Flegulstor
(Velocity Regulator

Step Type Profile Paskion Step
Piofie Pasition Ste B
The EPOS B i disabled| = ﬁ?|r‘.>[ctl|v|- Turing Mode [Auto Turing =]
| Best Tuning Hest Evahaation Setting
|| Pes Index | P-Gain | 1Gan | D-Gain fudo | Name Value Dela |
Bl Propotionsl Gain 100 0
Bl Ivegal Gain 50 0
Tuning History Bl Difesential Gain 100 0
| Pesfosmancs Index | P-Gain | |-Gan | D-Gain |
[Tuning Process is STOPPED!
[Perfomance Index v siiabor: 0.30% 3 Ll E
36:
* =ik | pe=ve
37: Auto-tuning button
C) ‘Start Tuning’
d)
x

‘ WARMNING!  WARNMINGE  WARNING!  WARMING! |

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

Do pou want to continue?

38:
e) ‘Yes’
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EPOS_UserInterface x|

! ': End of Regulation Tuning
-

39:
Q) “0OK=~

h)
'OK’ 'Clear turning error’

6.4.5 * >

LPUS_Userinterface x|

1 Error Executing Tuning Evaustion]
LAY

o |

40:

P Error Found! 4
The EPOS M isdissbled! £0% 000 o7 X =5y

" e

41
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6.4.5

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

/
[@:‘ I@ él C(P*lv‘l@l @ ManuaTug

Nest Evaluation Setting
42:

‘Manual Tuning’

i) ‘Next Evaluation Setting’

[ [@ =1 v ||

Mext Evaluation Setting

Tuning Mode IM anual Tuning ;]

Auto | M ame | Yalue ] Delta ]
Proportional Gain
Integral Gain 100 0
Differential Gain 200 0
43:

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

Gain’

Overshoot: ‘Proportional Gain’ ‘Differential Gain’

‘Differential Gain’

‘Proportional Gain’ ‘Differential Gain’
‘static position error’

‘Integral Gain’

Position Error:‘Proportional Gain’
Integral Gain: ‘Integral Gain’

i) ‘New movement’

/

Meavt Fualatine Sattinn

44:

25 maxon motor control

2008 12 /



maxon motor

EPOS 70/10

6.4.6

EPOS

I 22|

T e
45:

a) ‘Save button’

EPOS_UserInterface |

L E Do ywou really want to save the regulation gains?
L

46:
b) 'Yes'

EPOS_UserInterface x|

L] E Al Parameters are saved!
-

47:
c) 'OK'

EPOS 70/10

PC
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