HeDiRUL\EHEAZE/ Instruction Manual

L] [ ] (]
‘fo:’.;fh}?"n“. 3?:','.:. HEHR/Customer : KIT-MPLF-11 ZHE L EITUVVZIZWZEEER

Japan Z{F%/Project : IO —R

=

SIFTYVOROBEI VY=LV I\ —DHEAEFEHET S RS 1)\ —DERAEEF EHIEED.

MPLF-KIT-11 is one of the evaluation kits for MPLF servo grippers.

It consists of a miControl mcDSA-E50 servo drive with its cables and connectors
(Gimatic ordering code: DRV48MICTIN43IP150)

and the M12 - 12 pins cable to connect the MPLF gripper to the driver

(Gimatic ordering code: CFGM12901225P).

The M12 cable is provided already wired to two female connectors that must be inserted
into the X5 and X6 male connectors of the drive and they are used for comunication purpose
from drive to gripper and viceversa(power supply, Hall sensors, encoder signals and motor phases).

Please refer to IST-MPLF for further details and gripper pinout.

Connectors X2 and X4 are available for inputs and outputs signals.

The X1 connector is the one reserved for the external power supply and its connection is up to the user.
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MAIN FEATURES

Power supply voltage Up
Electronic supply voltage Ue
Max. output current

Continuous output current @Up =24V

Number of digital inputs

Number of digital outputs

Number of analog inputs
Environmental degree
Dimensions
Mass
CAN bus protocol
CAN bus device profile

CAN bus max baudrate

e
miControl mcDSA-E50 servo drive

24V
24V
25 A

75A

8
(Low voltage=0=+5V
High voltage = & + 30V)
4
{Continuous output current = 0.3 A)

3
P20
78X 74 X 29 mm
95g
D5301
Ds402

1 Mbit/s

Feedback type ABZ incremental encoder
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Power ON the drive according to the following connection schema of the connector X1:

Pin 1: Fe = grounding.
Pin 2: +Up = 24 Vdc

Pins 3 and 5: GND = 0 Vdc
Pin 4: +Ue = 24 Vdc

43 Do
gbnua

1
A8 Doutd
® DinT
B DinG
T Dins
& Dind
5 Din3
& hn2
3 Dinl
2 DD
% res.
x4

@ RSAN—A—hH—DY I BIIT7 IMPLC Setup] EHBIFEDPCICA A M=)ILLET,
Download from miControl website the “mPLC Setup” configuration software along
with all the technical documentation available and install it on your PC/laptop.

It is recommended also to download the relevant data sheets and documentation.

® SIYFTYINFHREBRERFLULZI 71V [KIT-MPLF-11] ZHI/FE5DPCICHEELET .
Download from Gimatic website the “FILE MPLF-KIT-11" folder.
DSIORRSATLIREFETDE. RSAN—ADEZIAHFBEFICTS—HIRELET.

PCOFT RO b TiRE, PCOO—NILRSA T ORFZHFENLUET,

Please pay attention that a miControl account must be created to gain access to the download.
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@ RSAN—¢PCEERULED,
USB-AORIAI%=FERL. RSAJ/\—&EPC GEERAY I NI T) =iEHEUET,
USB/CAN>/){—%— [CONV-U2C-MICONTROL (KIT-MPLF-11&(3BI5ED) | ZERALEI.
@QDRATYVITAAM=ILUIEVI FITT7D1D,. [mcTools] &IIE5EF. VI MIIB BRI,
[Scan devices| Z#0Uwv oL, $EHREHILUET,
[MR—L— b DRFv>| AT23>wZBTFTVILTIEE
Connect the drive to the PC using the specific USB/CAN converter.
(Gimatic ordering code: CONV-U2C-MICONTROL*)(*) Sold separately
Launch the “mcTools” software (previously installed) and
click on “Scan devices” to search the drive and establish a connection
(please be sure to checking the “Scan baudrate” option).
ede | 1] meudate |1zsian = by : s & . & ;
00 for commuricaion o0l ~ DN Stebus.  DSA Cosfhy  DSAPID  DSA Scope osa, MPL2  Commusic.. CANCondlg FROMDUS
Floyverme., vanlig Lanlig
Cornect deviee
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® RSA/)\—EPCOIFRNMMEIIESNTEER. E—F—DKTE
Once the device is found and associated, one can access the various tools.

Double click on "DSA Config".

WhEL TN Task
[ [ix] B, abe | §7 f = —a 5
e [T 1 Eayarate 175 Wt [ _‘\ = I e ‘,_.L % |‘ =
SO0 for comeeneanon EDROI4S000 D54 Status D54 Config | D54 PO D54 Scope [5a MPLE  Commuweic., CANConfigp  PROFBLUS
Pellnrgrsm_ tanfig Cenhg
CoaweeiT desioe
bl Sean haudeane Sl dEaes -\4
Firfraaie
updste
A i i e (i)
it o devres
O Mams 500
1 e ErSs 50 e E |
e

Cewne rimarrainn

Frmrawe vereon
Dwere coode

miControl

BEMEISND & [List of devices] DBRDOHIC, BFRSNIE RSA/I\—DFSHERRENET.
[Tools] 7AW ITL—H5. AL >ZEBOEEDEDAYIDENDET,

Ww—)L [DSA Config] =45 TILOUw I ULET,
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IDSA Configl ZRWzdH &, E£LED [Filel #7%2UvOU. TlLoadl Z#IRUET,

Load3 2377 1IUE. @DARTY I TRIFUE TKIT-MPLF-11] I AILAF DRI S A—FMRESNTLET,
FILE MPLF-KIT-11 > Parameters >

MPLF1630R- “MPLF1630_parameter _file_miControl.par”

MPLF2550R- “MPLF2550_parameter-_file_miControl.par”

MPLF3270R- “MPLF3270_parameter_ file_miControl.par”

Click on “File” and then “Load” in the top-left angle of the window and

proceed selecting the appropriate configuration file by the size of the MPLF that one has available:
- “MPLF1630_parameter _file_miControl.par” for MPLF1630

- “MPLF2550_parameter _file_miControl.par” for MPLF2550

- “MPLF3270_parameter _ file_miControl.par” for MPLF3270.

[FrrRey - Mals Vel Pos Teadhuack Sval fescah Whalir polsity [ aend ozniro parsrs ey
{} Brashed BC Fonwalgesd | 6500| ) Dt (i Dectauit I wator volinge
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@ Jr7A)lZEO—RUM#. [Storein devicel #OUw oL, €D# [Set in devicel 20UV UETY,
[Set in devicel ZOUwv o ULI&IC. O—RUEBELN. RSAN—DEEFESNET,
[Set in devicel Z0Uw O URMNMDTEEEE. RSA/N\—([CEHRMREEFESNEE A

Click to “Store in device” and then “Set in device” to store the parameters into the drive.

Now, the gripper can be correctly commanded.

Bie Fegifesck  Cuvent Gfgiocty  Felaoby - Postonng  Homing - PID condrolers  Drake mansgement  Facher growp 103 omners  Leer Espat
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[DSA Movement] 340 To U/ \—DE=%ERTAIEETY,
AL T4 ROICED, [DSALA—T AN #OUVDIULET,
COV—)LEFERTDE. E—>3>0> MO—IILE—RDIDTIHUYNN—(CHDITDENTEEY
(I>O—FDEEZ=E> =B, E—5DLERizIer~d 2REHE. EBRMICKDIBFIHIE) .
EEMICDUVWTIE, B TITEIEWLEE< M, miControldD RF21 A RSB LT EE0N,
Return in the main window and click on “DSA Movement”.
With this tool is possible to command the gripper with one of the motion control modes
available (position, velocity, current).
Look at the miControl documentation for details.
SRt Tird
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® JUy)\—DEEz=LDERBECITIHRE [DSA PID] W—ILS, PID/I\SA—F%ZEAHTI,
RSATREFEINTVWBIINSGA—F T 7L FERL T, FEIIPIDMRFNEMMHAENTLET,
BEDODT TV -3 (CBLTVWBZEEHRL T IES0,
EENMNERGE(IE. [DSAPID] W—ILEOU YO U CEYIIRRAEZITO TS0,
With the parameters file stored in the drive, a preliminary PID regulation is embedded.
Please be sure that it is suitable for the specific application.
In case of modifies needed, click on “DSA PID” tool to make the right tuning.
[aT Tk
e [ 1 Eaarabe | TS Wt [ _'\ o= ] _l: B {'u: g : s
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DOWNLOAD A PROGRAM INTO THE DRIVE - GIMATIC DEMO

Click on “MPU2" tool from the main window.

[MPU2] V—ILZERALT. OIS AL%FD>O0-RUTCRSATCREIDZENTEET,
FIFRIEER SR SFRAN LN ZEALT, I —FHFETEET

RSAJZzERALT. BEITOCAZERLET.
Through the “MPUZ2" tool is possible to download and store a program into the drive.
Using the various inputs and outputs available the user can interact
with the drive and create automatic processes.
MPU( TE—>3>70O0TXRI=w b OBET, [Pythonl JOJSZ2IEEBICEDVNTWVWETY,
COOHEREICEA T D I RN TOFMIC DL T, miControld R X> hZESR LTI IZE,
MPU stands for "Motion Process Unit" and it is based on the "Python" programming language.
Please refer to the miControl documentation for all the details regarding this functionality.
COOHEREICEA T D I R TOFMIC DT, miControld R+ X> hZESR LTI IZE,
BlE LT, GimaticldRDL ST ETOT S LZEMLTNET,
3IDDFTZHILAAEIDDTZHILEhEERLT,
I—Y -2 D0FEMER SNITAEDH THEEMFZ IV FTEDXLIICLET,
Just as an example, Gimatic provides a demo program that,

by using three digital inputs and three digital outputs,

allows the user to command opening closing movements between two predefined positions.

Gimatic Webt -« N TRIFRIER/R T ALY —(C(E. 3DDERD I 7L (.pylhikF) B 0DFET,
MPLFOH A XZ & (C1DFDABSNTVETY.

In the folder available on the Gimatic website, three different files are present (.py extension),
one for each size of MPLF.

005,002 YIERACTY (CORFIAS SOROEOISIZTHALET)

Uy —DHAX(CKD T, BRINSGA—F -2y FOFNBRRDET,

RDORF. TOTSLEINSA—YZRSATICREF I DIHICBERFIRERLTNET,

The logic of the program is the same (explained in the next section of this document),

only the configuration parameter set is different depending on gripper size.

The following table shows the steps necessary to store program and parameters into the drive.
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R oo oonfg Config
Scan baodrate Scan devices '@:—
Rrmirsars:
update
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EYRRE > Z2ERL T,

MPL infformabion and stale

BoO05 A (FEXIE
a>/8qjbuc—R] #2oUvoUET,
(99> 0O0—RBICTOVSLAZRET D] BEU [FNARCTOVSLRFFITD] AT a>mnd&RLTL

IMPLF3270 - Gimaticdemo.py] ) Z3&R L.

Using the appropriate buttons,

click on “COMPILE AND LOAD” .

(please be sure to select the “Start program after download” and “Store program in device” options)

Compile & Load  Giohal variabies

select the desired program (for example "MPLF3270 - Gimatic demo.py") and

1

MPL version
il Frogram fie Please open the HPU program file =
Cohons Crsplay opbons
SiatLs b 2 ] ’
9 Frg.unning [_] Compie orly [ Show compiled code:
¥ (P b 5tart pregram after dewnicad [EF5how giobal variables
ML Evor code 0 !7|5mmm' N d=ves [ |5how int=masi program labels
[CIsnaw M= fis nfos
31 COMPILL BND LOAD |
Messages:
Clear Errol Slact raak Contnus Dt
Folrg
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EEW)

BENERINUEBEER. [T EWDSEE, BEFEICRRESNET.
ZNT. JOUSLRRSATCELLREFEENFE L.

In case of successful operation, the word “Done.” Appears at the bottom of the screen.

Now the program is correctly stored into the drive.

' M2 meD5A-ERD Rev.E ModeiDi=1

MPL infarmaion and stus Compie 6 Loat  Glohal warishies
MIPL versIon Q200
A Py, s2e 1600 Program fik MPLF3270 - Programma con controllo di posizione.py
mas. regsiers ]

Oations Dresplary options:

Smtus bits

Bl e Carnpie anly [ Show compiled code

1  Emar i Start program efter download = Show! ghobel varisbles
Sou ke i g program in devics [ Show intemal program lsbels

[ Shiow MX fi= infios

COMPILE AND LOAD

Cear Brror Sm@rt Break Contnus Delee
_P'I;lﬂ; I OK: Compling and ioading of MPU program sucreschil I
2022/Mar.25 0 Nomination K& /Dairaku
F4TH/ Date Rev. A%/ Description VER%
2022/4/14

0:17



- " -~ H D iRLEHBAE/ Instruction Manual
{o?;f.;{::.f c:r!":o HEFKR/Customer : KIT-MPLF-11 ZHEL\ EIFLVElZW B EER
Japan 2+ /Project : IO —7R

COBRT, A—Y—@FO>2/N\—F—%tHIT DT E(CLD., BRUEZTOI S ALK S TRIFTEFET,
(TOUSAEEBRICRSATDORAEYICREFETN. PCERSATRDBERFBESDDEEA)
FXNOYIRARBETE. [DSART—HR| W—ILEFERUTIVYINN—DRFT—FREERT BeHC. I2I—5-
At this point the user can operate accordingly to the selected program by disconnecting the converter
(the program is indeed stored into the memory of the drive, no communication between PC and drive is need
In the initial phase of testing, it is still recommended to leave the converter connected to monitor the status o
Tk - 1120800 = e
| Suppart Configuration  Help
[ i) 1 Baudemis 125 kS i— | |_'\ = e n. g d{) '-._ i_‘_.; :
500 for communication  “5002+50041 Dsasats | DEAConfg DSAFID  DGAsScops CSAMovement  MPU2  Commenil.. CANConfig PROFEUS
contrl conig Config
Connect devoe
.
Boan baudeais Scan devioes Y
iy
Add wriual desce (ofine]
s =
i M =00
1 rrcih-E50 Rey E 2
e o o]
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GIMATIC DEMO - PINOUT

led). INPUT
f the gripper thrc

Digital Input 0 Open

Digital Input 1 Close

Digital Input 2 Heming

OUTPUT

Digital Output 0 Homing completed

Digital Output 1 Opening completed

Digital Output 2 Pre-positioning completed
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GIMATIC DEMO -5l
TEIOTS AR PythonTOJSATERE U TRESNL2DDERIER SNIBEDOMDI Y v/ \—D
HMAE—>3>2— > XATEBR SN TVET,

The demo program consists of an opening and closing motion sequence of the gripper between

two predefined positions set as variables in the Python program.

3D0T7OJSAFALOZY OZHBLTVEIN, JUv/(—DBAX (BIECERETNDHER/ (S A—5—1°
RIBDMEIRE) (CXDTLLKDHDEVWSHDET,

ZDOHITFE. TMPLF3270 -Gimatic demo] ZfE> 1zEHlZsHALET .

The three programs share the same logic but with some differences depending on the gripper size

(like configuration parameters and position values used for the movements).

For this example, the “MPLF3270 — Gimatic demo” will be shown.

©® K—=>0

TV )\—DEFRIEA D ®E,. RITSNDIRVDIRIE GFaISNIM—DIRE) (3. TZFILAT2%
TOTATICTBTEICIOTHIATEZIR—ZI2TFIETY (DFD. TZHILANZE+24 VATRELET) o
E—>3>(E@ ZOESOUEENADTIVETRUH—ENET,
After the power up and initialization of the gripper, the first operation to be done (the only one allowed)

is the Homing procedure that can be started by activating digital input 2 (i.e. set to +24 Vdc the digital input)
The motion is triggered with the rising edge of this signal.

23— ([FHMHIRF(CEN > TREL (3 —EFxRCHEFT) |
COMBICFIILA FO—OOEEME (T>I—F#0(CHEH) iEIbETENET,
The jaws will move toward a mechanical limit (jaws completely open) and

to this position will be assigned the reference position of null stroke (equivalent to O encoder count).
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and the opening (through digital input 0) of the jaws.

@ FZHNHPNONBEBNICTIT1TEEN, JOS—SvyHELKRTENECERRULET .

The digital output 0 will then be automatically activated to indicate the correct execution of the procedure.

CORRT. T3—0R# (ZHILANIZNLT) R (ZFILAN0ZNLT) ZHlgTden
AIRE(CARADET,
IRTOEE(E, WEI DT ZHIUESDIEENDITvSICK>TRUA—ENET,
\AEDTZHFIVANTILS ERND Ty SDHE.
At this point, it will be possible to control the closing (through digital input 1)

RSATHZELREDIR > RMUIEENET.

Every movement will be triggered by the rising edge of the corresponding digital signal.

In case of rising edge on both digital inputs, the last command received by the drive will be processed.
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KO THEITSNET

to a predefined position

(400 counts as default value)

Be careful not to exceed the nominal current of 1500 mA).

BLZT U w (-8R (. BRI —T T U —ZHT D EICL> TGERSNET
(Z# [TARGET_POS_OPEN] (KD TINSGA=F—{LEN/ZfIE. 50FTTIAILMEELTHD > hEanxd) &
The opened gripper configuration is reached by controlling the gripper with a position control loop

(position parametrized by the variable "TARGET_POS_OPEN", 50 counts as default value).

o0-X (FrE@IVvT) SR BHICEMEESNABNDABEBRDE—I>ZRITIBDI LI

The closing (or gripping) task is performed by initially executing a positioning motion

RIS, WEOHEE— RCUIDBR T, BROTELZEZCESSHE.

EESNZN (RIEDREEICLES) TY—5'Y MeRELFET.
FTERI—T2R(F 3IDDEHZERLTIOTSAT/I(SA—F—EENFET,
and then switching to current control mode to adapt to target dimensional tolerances and hold the
target with a specified force (proportional to the current setpoint).

The full sequence is parametrized in the program using 3 variables:

-"TARGET_POS_CLOSE" : J\—=WYH'EMGEND EFEENDME (T IAILMEELTISONHD> hEnExEd)
- "TARGET_POS_CLOSE": position where the part is expected to be taken (950 counts as default value)

- [POS_CLOSE_OFFFSET] :SEaificEDstE(ICERA NS [TARGET_POS_CLOSE] fiiEhs5nATtw ~
(A MEELTA000T> )
- "POS_CLOSE_OFFFSET": offset from the "TARGET_POS_CLOSE" position used to calculate pre-positioning

-"TARGET_CURR_CLAMP" : {Bf 1 (CLEBI T DEREEM (T IA4J)L MEE L T1100mA) »
NIEBERIS500MAZBRIZVNK D (SFREL T ZEWY) &
- "TARGET_CURR_CLAMP": current setpoint proportional to the gripping force (1100 mA as default value).
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E-XNEFEITDHmE. JUw/—(FRTED [TARGET_CURR_CLAMP] TENZERFFLET.
FELRVWEE, 23 —FxR(CHAUET,

If the piece is present, the gripper holds it with current "TARGET_CURR_CLAMP",
if it is not present, the jaws close completely.

E—45—A\DREIMEEZRTD DI, F—5Y hDOTEE, REDHEE—-RTIVYINRET DI L%
EBICANDIHENSDFT, ZTNTEUTINSA—HDTELEEHERL TS ES0,
WARNING

The dimensions of the target must allow for the gripping to happen in current control mode

to avoid fatal damage to the motor. Please check dimensions and values of the parameters accordingly.

Frz. PR EBIDDTZIIINANEEN T OT 1 TIdtgE. JUvI\—EBENRFEFTHDIEIC
EBULTLIES0N,
ZOSTRWEE, JUv/(—FENCRDFET (RENCTVyTENey -5y MEONET) &

Please also note that the gripper remains enabled if there is at least one digital input signal active,
otherwise the gripper is disabled (losing any eventual gripped target).

Bl -5 DU BRI R UGS, U y/(—FHFMIERD (EHHE—R) =
ETLTh 5. JUvT (BRIEFIHE—R) 2FTLEY.

Example: if the user commands a closing operation, the gripper performs the pre-positioning
(in position control mode) and then the gripping (in current control mode).

FSHIIAAINT OF« T13g&. DU w/(—(d [TARGET_CURR_CLAMP| ([CEULW\ERT
=0y (FEISIHE) ZRIFLET,

TEHILANINEREND (OFF(C/2B) & JUw/—FENCRD, §—Fv MIRFFESNIRIRDFT,

If the digital input 1 is active, the gripper holds the target (if present) with current equal to
"TARGET_CURR_CLAMP", when the digital input 1 is released,

the gripper is disabled, and the target is no-longer hold.
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BHE, TEIOISLADY—RXOA—RORF VIS 3y bERUTED. FEDY—T'v hEs

BEMEFN(CISC THRE T DO DREEEEDE WV (SA—INEFNTNET,

The picture shows a snapshot of the demo program source code with the most relevant parameters

to set accordingly to the specific target dimensions and desired gripping force.

# On following it is possible to change the position

TRRGET_POS_CFEN

TARGET_POS5_CLOSE
S PO5_CLOSE_OFFSET
66 TRRGET_POS5S_OFFSET

and current targets

ected to clamp

lative to the

ng position (TAREGT_POS CL

OSE), used for

TARGET VEL ity setpoint (maximum

TRARGET_CURR_POS t setpoint used for ‘_EEléilrs.'h‘lml

WAIT_TIME = 1500 [ms] Time to allow jaws to move into Home position
&2 ¥ On following it is possible to change the positions, wvelocity
63 TARGET POS OPEN 14 # [inc] Open position set
&4 TARGET POS CLOSE = 850 # [inc] Position where it
65 PO5 CLOSE OFFSET = 400 ¥ [inc] Absolute offset w
66 TARGET POS OFFSET = TARGET POS5 CLOSE - PO5 CLOSE OFF
) TARGET VEL = 1000 # [rpm] Velocity setpoint
% TARGET CURR POS = =300 # [mA] Current setpoint u
L] TARGET CURE CLAMP = 1100 # [mh] Current setpoint u
71 WAIT TIME = 1500 ¥ [m2] Time to allow jaws

pre-positioning
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