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1.INTRODUCTION

The following documentation aims to illustrate the RS-485 Half Duplex serial communication protocol for the
MPCF family’s grippers that currently consists of model MPCF3270. It is recommended to first read the
“Gimatic MPCF gripper user manual” documentation as a general introduction to the product family and as
an overview on commissioning, working principles, configuration, and operating modes. Any MPCF gripper
can indeed be tested and configured using the dedicated Windows based application (MPCFApplication.exe)
running on a laptop and communicating over an USB to CAN converter of the type PCAN-SUB from Peak-
System (https://www.peak-system.com/). Using this interface, developed by Gimatic, and a middleware
running on board of the drive, users can work offline and easily configure and store into the drive’s memory
a set of recipes and recall them during on-line operations using the serial protocol without having to deal
with the CANopen standard. The middleware is active as standard on MPCF grippers, however for high
demanding application in which a real time control of the gripper from an external controller is required, it
can be disabled using the MPCFApplication.exe. In this case the gripper becomes a CANopen axis CiA-301,
CiA-305 and CiA-402 compliant (more details can be found here:
https://drives.novantamotion.com/emcl/canopen-protocol). Sections describing wiring and protocol are
valid in both the case of CANopen and middleware interaction, however the main purpose of this document
is to drive the user through the usage of the middleware by demonstrating how to write a Command register
and how to read a Status register. An additional Windows based application is also introduced
(MPCFSerialDemo.exe) as a tool to test and to familiarize with the communication protocol. It allows indeed
to view the raw data generated by the reading and writing of registers for the case of the most used
commands. Additional tests can also be performed by enabling the expert mode granting full access to the
Control register. At the end of this manual there are however reported some examples of direct interaction
with the CAN objects, therefore bypassing the middleware.



https://www.peak-system.com/
https://drives.novantamotion.com/emcl/canopen-protocol

2.WIRING INFORMATION

MPCF grippers come with a M12 — 8 pins connector with the following pinout:

Nr.Pin Function Colour
1 Not used White
2 +24V Brown
3 CAN-H Green
4 CAN-L Yellow
5 RS485- Grey
6 RS485+ Pink
7 GND (supply) Blue
8 GND (signal) Red

Table 1 - MPCF pinout

Pin number 5 (grey one) and 6 (pink one) of the M12 gripper connector must be connected to an USB/Serial
converter to establish a serial communication with the gripper. Please also connect the power supply pins to
an external power source and connect the pin 8 (red one) to the GND cable of the converter to guarantee an
appropriate communication, according to the schema below.

A full shielded cable is mandatory to establish the communication between gripper and master. A twisted
cable is recommended. As twisted pair is to be consider the serial communication wires: RS485+ and RS485-
(and eventually the CANbus communication ones: CAN-H and CAN-L).

MPCF3270

+24 Vdc = brown RS485- = g!‘ey
GND = blue \ RS485+ = pink
GND =red

External +24 Vdc

Power Supply

Figure 1 - System wiring with Serial communication



* The choice of appropriate connectors is up to the user. Standard D-SUB 9-pins connectors type can be
used for example to connect the RS485 lines to the USB/Serial converter. The connection choice is
arbitrary, but it is mandatory to respect the one-to-one connection. In the following example pins number
2, 3 and 5 have been used.

Converter side MPCF side
Male 9-pins connector Female 9-pins connector
1 5 5 1
L 1 1 4
sesee
[O \ seee f O] O O
T 1 1 -
6 9 9 6
Pin 2: Data+ Pin 2: RS485+
Pin 3: Data- Pin 3: RS485-
Pin 5: GND Pin 5: GND

Figure 2 - RS485 arbitrary connection example

Power supply GND and signal GND (respectively pins 7 and 8 of the M12 gripper connector) must be
connected to ensure proper functioning.



3.COMMUNICATION SETUP AND PROTOCOL DESCRIPTION

The following table summarizes the default parameters of the RS-485 Half Duplex serial communication

channel:
Baudrate 115200 bps
Data bits 8 bits
Parity None
Stop bits 1 bit
Flux control None

Table 2 - RS-485 Serial communication settings

Two command and data formats are available: ASCII format or Binary format.

The data packet’s structure depends on the selected communication format.

ASCII format
NODE ID SPACE FCT SPACE OBJECT SPACE
Oto 0x20
= *% ot v U * *%
0-127 0x20(**) R'/'W 0x20 OXEEEEEE M) ™* 0x0D (**)

Table 3 - Data packet's structure in ASCIl format

(*) Only in write operations

(**) Hexadecimal code for the corresponding ASCII character.

Only node ID, object, and value support hexadecimal format. Other fields do not support hexadecimal
format and must be inserted as characters. In addition, the value of the command sent by the controller

can be expressed in hexadecimal or decimal format.

Binary format

BB Function MEI type Protocol Control Res.e L Node ID
Address ;1 te) (1 byte) (1 byte) Field (1 byte)
(1 byte) Y Y ¥ (1 byte) ¥
Same as 43 (dec) 13 (dec)
Node ID 0x2B (hex) 0x0D (hex)
Sub- Starting Number of
. Data
index Address data (0 - 8 bytes)
(Lbyte) (2 byte) (2 byte) ¥
0x00 - HIGH | LOW | HIGH | LOW LOW HIGH HIGH | LOW
(;(XFF BYTE | BYTE | BYTE | BYTE BYTE BYTE BYTE | BYTE
0x0000 0-8 0x0 — OxFFFFFFFFFFFFFFFF CRC

0x0000 -
OXFFFF

SYNC bytes
(4 bytes)

0x55555555

Table 4 - Data packet's structure in Binary format



All the fields (except the SYNC bytes) are defined in the MODBUS specification, on following there is a brief
explanation:

o Network Address. This field is defined on the MODBUS over Serial Line and its value is the same as
Node ID.

e Function. The MODBUS function selected for all frames is the Modbus Encapsulated Interface (MEI).

o MEI type. The encapsulated protocol is the CANopen.

e Protocol Control. Works like the FCT Field of the ASCII format. If the protocol control field contains
a 0 value, it will indicate that the process is a read process. If the protocol control field contains a 1
value, it will indicate that the process is a write process.

e Reserved Field. This byte is reserved.

e Node ID. Contains the Node ID of the controller. It may be a value from 0-127 (both inclusive).

e Index. Index of the object to be read or written.

e Sub-index. Subindex of the object to be read or written.

e Starting Address. Not used.

e Number of data. Contains the number of data available in the data field. In case of reading operation
can be left the 0 value.

e Data. Contains the object value.

e CRC. Ifitis available contains the calculated CRC.

e SYNC bytes. Four bytes with 0x55 value are sent to synchronize the communication.

By default, the Node ID is equal to the decimal value 32 (0x20 in hex format).
Please note that in binary format the Data bytes are the only ones to be written backwards.

The Binary format is the one chosen to communicate through MPCF gripper to achieve best performances
although the ASCII format is the default one every time the drive is turned on. Configuration packets must
be sent every time the gripper is turned on to set the binary mode.

In case of functioning trough MPCFSerialDemo.exe application the configuration packets are sent
automatically in background once clicked on “Open serial port” button.

In case of functioning without MPCFSerialDemo.exe application, such as all real application like robot and
automatic machinery equipped with serial RS-485 connection, the configuration of the communication is
borne by the customer. Please always beware about Node ID, equals to 32 (0x20) by default.

The data packets are the following:

- 0x0D (wake up byte to establish a communication)

- OO WO X 8T 2 07 ‘0N ‘DN 07 X ‘Y \r (enable the Binary format, note that they
are all characters since the drive is in ASCII format by default). The packet writes value 1 to the object
with index 0x2000, sub-index 0x08 (https://drives.novantamotion.com/emcl/0x2000-uart-
configuration) to pass to the binary mode. Note that 0x20 is the Node ID. From this point the data are

always send as byte (in hex format).

- 0x20 0x2B 0x0D 0x01 0x00 0x20 0x20 0x00 0x06 0x00 0x00 0x00 0x01 0x01 0x55 0x55 0x55 0x55 (set
CRC). The packet writes the value 1 to the index 0x2000, sub-index 0x06 to enable the use of CRC in
the communication. Note the Node ID equals to 0x20.


https://drives.novantamotion.com/emcl/0x2000-uart-configuration
https://drives.novantamotion.com/emcl/0x2000-uart-configuration

Below an example of a piece of code that show the construction of these three packets. They must be sent
every time a serial communication is opened.

J/ 1) Clean \n

Command[@] = @xd;
Seriall.Write(Command, @, 1);
System.Threading.Thread.Sleep (108} ;
/f 2} Set Binary Mode

Command[®] = Convert.ToByte('@');
Command[1] = Convert.ToByte('x');
Command[2] = Convert.ToByte('2');
Command[3] = Convert.ToByte('@');
Command[4] = Convert.ToByte(' ');
Command[5] = Convert.ToByte('W');
Command[6] = Convert.ToByte(' ');
Command[7] = Convert.ToByte('@');
Command[8] = Convert.ToByte('x');
Command[9] = Convert.ToByte('8');

Command[18] = Convert.ToByte('2'});
Command[11] = Convert.ToByte('8');
Command[12] = Convert.ToByte('8');
Command[13] = Convert.ToByte('®');
Command[14] = Convert.ToByte(' '};
Command[15] = Convert.ToByte('8');
Command[16] = Convert.ToByte('x');
Command[17] = Convert.ToByte('1l'});
Command[18] = @xd;
Seriall.Write(Command, @, 19);
System.Threading.Thread.Sleep (106} ;
//5et CRC

Command[®] = 8x28; // Node Id
Command[1] = @x2b;

Command[2] = @x@d;

Command[3] = @x81;

Command[4] = @x80;

Command[5] = @x28;//Node Id
Command[6] = @x28;

Command[7] = 8x88;

Command[8] = @xB86;

Command[9] = @x@;

Command[18] = @x8;

Command[11] = @x8;

Command[12] = @x81;

Command[13] = @x81;

Command[14] = @x55;

Command[15] = @x55;

Command[16] = @x55;

Command[17] = @x55;
Seriall.wWrite(Command, @, 18);
System.Threading.Thread.Sleep(108};

Once configured the communication, one can read and write the objects always sending data packets in
Binary format as reported in Table 4.

Examples and more information at the following link:

https://drives.novantamotion.com/emcl/uart-based-rs-232-and-rs-485



https://drives.novantamotion.com/emcl/uart-based-rs-232-and-rs-485

4.0PERATING MODES WITH GIMATIC MIDDLEWARE

The available operating modes for MPCF grippers can be divided into five categories:

- Positioning with position control (modes number 100, 101, 110 and 111)

- Gripping command with force control (modes number 200, 201, 210, 211, 220 and 221)

- Gripping command with force control and pre-positioning (modes number 300, 310 and 320)
- Movement in JOG (modes number 901 and 902)

- Homing (mode number 900).

Each operating mode can be executed referring to a set of parameters grouped into recipes (a maximum of
eight different recipes can be configured by the wuser and stored into the drive).
Every recipe consists of a list of parameters that include positions (Base, Offset, Limit, Teach 1 and Teach 2,
Virtual switches), position tolerance (value of the maximum position error to consider the jaws of the gripper
“in-position”), set point velocity and grip force setpoint (used only in force control modes).
Parameters like Home Position, Acceleration and Deceleration are common to all the eight recipes.
JOG movements are performed with a fixed setpoint velocity pre-defined into the drive the user cannot
modify.

For details about all the possible operating modes and recipe parameters please refer to “Gimatic MPCF
gripper user manual”.



5.COMMAND REGISTER AND STATUS REGISTER

In order to interact with the gripper, only two 32-bit registers are used: the Gripper Control Register (0x2C00-
0x03) and the Gripper Status Register (0x2C00-0x24).

The Gripper Control Register (0x2C00-0x03) is used to command the gripper (i.e. to select an operating mode
or a recipe, to enable or disable the gripper, to start or stop a movement etc). Access to this register by the
external master is write-only. The following table shows the structure of this register.

Bit31 | Bit30 | Bit29 Bit 28 Bit 27 Bit 26 Bit 25 Bit24 |
GCEMM EXMOD | EXMOD | EXMOD | EXMOD | EXMOD | EXMOD | EXMOD | EXMOD
(Msb)
Bit23 |
Byte 2 EXMOD

Bit22 | Bit21 Bit 20 Bit 19 Bit 18 Bit 17 Bit16 |

EXMOD -
(Lsb) - SetPosition Halt - - -

Bit 15 Bit 14 Bit 13 Bit 22 Bit 11 Bit 10 Bit 9 Bit8

Byte 1 RCP_ID | RCP_ID | RCP_ID | RCP_ID

(Msb) (Lsb)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
A REG_ID | REGID | oy TEACH JOG REER STE EN

(Msb) (Lsb)
Table 5 - Gripper Control Register structure (0x2C00 - 0x03)

The Gripper Status Register (0x2C00-0x24) is used to read the gripper status (i.e. to know the operating
condition of the gripper). Access to this register by the external master is read-only. The following table shows
the structure of this register.

Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24

Byte 3 RCP_ID RCP_ID RCP_ID
D
- o ----

Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16

Byte 2 \

| Bit15 Bit14  Bit13 Bit 22 Bit1l | Bit10 Bit9 | Bit8

syte 1 | R S N I N R
Bit 7 Bité | Bit5 Bit 4 Bit3 | Bit2 Bitl | Bit0
G0 RCP_RDY | MCMP | PositionSet | TEACH JOG ERR - EN

Table 6 - Gripper Status Register structure (0x2C00 - 0x24)



In case of use of one of free-positioning operation mode or the ones with velocity and/or force remodulation,
on follow there are the sub-index to modify on-fly the single parameters.

Index | Sub-index | Parameter

0x2C00 0x25 Base Position
0x2C00 0x26 Offset Position
0x2C00 0x27 Teach Position 1
0x2C00 0x28 Teach Position 2
0x2C00 0x29 Limit Position
0x2C00 0x2A Tolerance in Position
0x2C00 0x2B Virtual Switch1 position
0x2C00 0x2C Virtual Switch2 position
0x2C00 0x2D Virtual Switch3 position
0x2C00 0x2E Virtual Switch4 position
0x2C00 Ox2F Tolerance Virtual Switch 1/2/3/4 Position
0x2C00 0x30 Drive Velocity
0x2C00 0x31 Grip Force
0x2C00 0x32 Acceleration
0x2C00 0x33 Deceleration

Table 7 - Parameters editable on-fly

Beware about measurement units: unlike parameters regarding positions, velocity and accelerations that
maintain the same unit of measurement used by the CAN objects of the drive (i.e. based on encoder counts),
the Grip Force (0x2C00 — 0x31) is expressed in % of rated torque to facilitate user interaction.

Please see the chapter 7.4 (example 4) reported at the end of this manual to better understand the on-fly
execution modes.

Gripper Control and Status registers are available only with the Gimatic middleware.



6.MPCFSerialDemo.exe INTERFACE

The Windows based application MPCFSerialDemo.exe developed by Gimatic allows the user to test the serial
communication of the MPCF and to execute basic movements using recipes already set through the
MPCFApplication.exe application. Only one application must be active at a time and it is not possible to
change the recipes parameters (i.e. positions and velocity, values of acceleration, deceleration, virtual limits,
etc...) through the MPCFSerialDemo.exe application (use the MPCFApplication.exe instead).

The main purpose of the MPCFSerialDemo.exe is to make possible the testing of the gripper before its
integration into an automatic system (like collaborative robots, for example) and its functioning is based on
Gimatic middleware.

The serial communication format used as default by the program is the Binary format.

The following picture shows the user interface of MPCFSerialDemo.exe.

&
GRIPPER STATUS iR i GRIPPER CONTROL
fif Tt § 14,
B b ot samies anop e
| Select COM:; Select Recipe: Select Mode:
| [ CGSE—
ENABLE MOVE STOP
ENABLE [ +ome [ meract [
ERROR [] ease [l mermrODY [ ] JoG EMERGENCY RESET
JOG [[] oFFseT [ s 1
MCMP [] erPos [ wvs2 [
TH_POS [] vss 1 [] Expert mode fegister (:2C00-0x03)
LiMIT ] vsa 1 Byted  Bye2 Byl Bytel
UD_POS |:| Data: O« 00 0 00 O 00 Gx 00
Read Status Register 1 [

Clear Software version: 3.4

Figure 3 - MPCFSerialDemo.exe interface

This main window is ideally divided into three sections:
- Gripper Status (left side)
- Gripper Command (right side)
- Program Output (bottom side).

In the bottom-right angle of the interface, one can find indicated the software version.



Gripper Status

Along with some serial communication options, the left side of the application shows the main information
contained into the Status Register of the gripper.

5

GRIPPER STATUS oo - - GRIPPER CONTROL
IR FIE
@~ BARMES GROUP INC
Select COM. Select Recipe: Select Mode:
: :
. coss Close senal pot
ENABLE MOVE STOP

ENABLE HOME RCP_ACT
ERROR ] BASE ] RCP_RDY | 06 EMERGENCY RESET
JoG OFFSET ] wvsi
MCMP [ pr_POs [ ws2 ]

TH_POS | wvs3 [ [ Expert mode jegster 0:2C00-0x03)

LIMIT vs4 Bte3  Bte2  Byel Byl

Data:  (x [ O 0
UD_POS
Read Status Regster O M

Clear

Figure 4 - Detail on Gripper Status

On the top of this section, the user can select the COM port used for the USB to serial converter, open and
close the serial communication. A set of “virtual LEDs” are in the central area representing the “real time”
value of the main bits of the Gripper Status Register. The status of these LEDs is automatically and
continuously updated once the serial port is opened. The automatic reading stops in case the port gets closed
by the user by pressing the “Close serial port” button. If the communication port is open, it is possible to
manually force a reading of the Status Register by pressing the “Read Status Register” button. In case of a
successful read, the LED beside the button blinks green, otherwise it blinks red.

The picture below shows an example of possible state of the gripper status LEDs. In this case port COMS5 has
been selected and opened, the status register has been read correctly and among all the active LEDs, the
ENABLE one shows that the gripper has been enabled (jaws are holding position).

| GRIPPER STATUS 51
Select COM B busioess
| s e Open serial port
o oeen Close serd por
| HOME [] reract [
ERROR [] oBasE [] recrroy W
| JoG [[] orFseT [] st ]
MCMP [] PrrPoOs [[]  wvs2 ]
TH_POS B vss H
LiMIT [ vsa ]
UD_POS []
Read Status Register D

Figure 5 - Example with some LEDs activated



Gripper Command

By using the controls available on the right side of the application the user can control the gripper.

&

GRIPPER STATUS - ey P GRIPPER CONTROL
| 2 g A
A8 e s naes anfur e
Select COM Select Recipe: Select Mode:
I aess Close serial port
ENABLE MOVE STOP
| ENABLE [] HomE [] mepact  []
ERROR ] BASE ] RCP_RDY [ ] J0G EMERGENCY RESET
| JoG [ ] OFFseT [] wvs1 []
MCMP [] Pr_POS ] wvs2 |
TH_POS [[] vss ] [] Expet mode fegister (x2C00-0x03)
LM [[]  wvs4 ] Bted  Byte2  Byel  Byted
o 3 000 | O 0
wros [ =
Read Status Register ] ]

Clear

Figure 6 - Detail on Gripper Control

With the appropriate buttons, the user can command some basic operations like:

- Enable the gripper (“ENABLE”)

- Select a recipe

- Select an operating mode

- Start the selected movement (“MOVE”)

- Stop the current movement (“STOP”)

- Make an emergency stop (“EMERGENCY”), different from the previous because the movement is
stopped without deceleration ramp

- Move the gripper in JOG mode (“JOG").

By pressing any of these buttons, the application builds the proper serial command and send it automatically
to the gripper. If data are correctly written, the LED beside the “Write Command Register” button blinks
green. Otherwise, the LED blinks red. It is also possible to flag the Expert mode check box allowing for a direct
writing of the Command Register (0x2C00-0x03). It is recommended to use this mode only in case of a clear
understanding of how registers work. By using this Expert mode, data packet is not sent automatically but
only once when the “Write Command Register” button is pressed.

] Expert mode {register 0x2C00-0x03)

Byted Byte2 Byte1 Byte
Data: 0x |00 Qx |00 Ox 00 Ox 00

[]

Figure 7 - Expert mode



Program Output

The bottom part of the window hosts the output of the application and shows the raw data packets written

and read by the application (in hex format).

The following picture shows the output corresponding to the Enable command send to the gripper by
pressing the “ENABLE” button.

Analyzing the data packet sent to enable the gripper, it is structured like follow (values in hex):

Network
Address

Sub-index

03

Open serial port

Close serial port

RCP_ACT
RCP_RDY
vs1
vs2
vs3

VsS4

| GRIPPER STATUS
Select COM
COM7 ~

| CE—

} ENABLE B Home |
ERROR [] oease [
JOG [ ] oFFsET 1
MCMP ] PRPOS 1

TH_POS [

LM ]

UD_POS [
Read Status Register ]

ST

oo md

Select Recipe

000

GRIPPER CONTROL

ENABLE

JoG

MOVE

Select Mode:

EMERGENCY

[ Expert mode register 0:2C00-0¢03)

Data

Byt

0x 00

e Byte2

0x 00

Bytel Byl

Ox |00

0x |00

[l

STOP

RESET

Msg Send -> 002801
30/08/2021 14:11:31] Updating grpper status.

[30/08/2021 14:11:28] Opening serial port

[30/08/2021 14:11:25] Seting recipe 0
0100002

nnnnnn

BODGDO00D2

Msg Send -> 00
Msg Rev -> 202B000100202C

—_—

[30/08/2021 14:11:34] Sending enable command

Msg Send -> 002B0DOT 0003000000050

[30/08/2021 14:11:36] Updating ripper status.
0000002C00:

| §Msg Send -> 002B0D!

00002C

100000000000000B34 1555555
/240000000006 EES55555

| | Msa Rev -» 202B0D010020X

Clear

[30/08/2021 14:11:34] Sending enable command...
Msg Send -> 00280D0100002C0003000000080100000000000000834 155555555
[30/08/2021 14:11:36] Updating gripper status...
Msg Send -> 00280D0000002C00240000000006EES5555555
Msg Rev -> 202B0D0100202C00240000000481002000ECF655555555

00 2B 0D 01 0000 2C00 03 0000 0008 0100000000000000 B941 55555555

Function MEI type Reserved
(dec) (dec) Protocol Control Field Node ID
2B (43) 0D (13) 01 (write command)
Zt;(;::;i Number of data Data CRC
(2 byte) (2 byte) (0 - 8 bytes) (2 bytes)
HIGH LOW HIGH LOW LOW HIGH HIGH | LOW
BYTE | BYTE | BYTE BYTE BYTE BYTE BYTE | BYTE
0000 00 08 01 00...00 00 B9 41

SYNC bytes
(4 bytes)

55555555




Instead, the data packet sent to read the gripper status is structured like follow:

00 2B 0D 00 00 00 2C00 24 0000 0000 O6EE 55555555

Network Function MEI type Reserved
Address (dec) (dec) Protocol Control Field Node ID
2B (43) 0D (13) 00 (read command) “
Sub-index Z?;:L:i Number of data Data CRC SYNC bytes
(2 byte) (0 - 8 bytes) (2 bytes) (4 bytes)
HIGH LOW HIGH LOW LOW HIGH HIGH | LOW
24 BYTE BYTE BYTE BYTE BYTE BYTE BYTE | BYTE 55555555
0000 00 00 / 06 EE

The data packet received by the gripper representing the gripper status in real time:

20 2B 0D 01 00 20 2CO0 24 0000 0004 81002000 ECF6 55555555

Network Function MEI type Reserved
Address e (dec) Protocol Control Field Node ID

20 2B (43) 0D (13) 01 (write command) n
Sub-index Z?;::si Number of data Data CRC SYNC bytes

2 - p 4
(2 byte) (2 byte) (0 - 8 bytes) (2 bytes) (4 bytes)
HIGH | LOW | HIGH LOW LOW HIGH HIGH | LOW
24 BYTE | BYTE | BYTE BYTE BYTE BYTE BYTE | BYTE 55555555

0000 00 04 81002000 EC F6




The following picture shows the output corresponding to the Disable command send to the gripper by
newly pressing the “ENABLE” button (releasing the enable).

{F MPCFSerialDemo _ o
GRIPPER STATUS {};fﬁ?’ﬁ i GRIPPER CONTROL
| [com7 v Open serial port 000 v v
| GER— Cose seralpot
ENABLE MOVE STOP

‘ ENABLE ] HomE ] repact [
ERROR [] Base [] rerroy W J0G EMERGENCY RESET
10G [] orFseT ] s ]
! MCMP [ ] erPOs ] sz ]
TH_POS [] vs3 ] [ Expert mode (egister (x2C00-x03)
LIMIT B vs O Byted  Byte2 Byl Byl
uD_POS D Data e Ox 00 O O
: Read Status Register [ ] ]
Msg Rev -> 20280D0100202C0024000000048000200078F 555555555 A

[30/08/2021 14:11:34] Sending enable command

Msg Send -> 0028000100002 1555555
30/08/2021 1411:36] Updating gripper status

Msg Send -> 002B0D0000002C00240000000006¢

Msg Rev - 2028000100202C 1002000ECF

J13076272021 12 13:12] Sending disable command
Msg Send -> 002B0D0100002C0003000000080000000000000000A34 7555555
30/08/2021 14:13:15] Updating gripper status

v

Msg Send -> 002B0D0000002C00240000000006EE555555
Msg Rev -» 20280D0100202C

Clear

[30/08/2021 14:13:12] Sending disable command

Msg Send -> 0028000100002C0003000000080000000000000000A34 755555555
[30/08/2021 14:13:15] Updating gripper status...

Msg Send -> 0028000000002C00240000000006EE55555555

Msg Rev -> 2028000100202C0024000000048000200078F555555555

Since the gripper status is continually read, the read data packet is not shown in the output area every time
but only once after every write command, like shown in the previous examples.

The “Read Status Register” button can be used to visualize data representing the current content of the
Status Register of the gripper.

By pressing the “Clear” button all the data listed in the output data can be removed.



7.EXAMPLES

The following sections are dedicated to communication examples showing the interaction steps a user can
make with the applications also highlighting the occurring data packet transmission. Please note that these
data packets can change depending on the specific Node ID assigned to the gripper.

Examples are made both with MPCFSerialDemo.exe and with a generic serial master (like can be a robot in a
real application, for example).

7.1 Example 1: Commanding a movement from Base to Limit
positions

The following example shows how to command a movement from Base Position to Limit Position of the
gripper using recipe 001. This is the sequence of operations:

Opening of the serial port

Selecting the recipe and the operation mode
Enabling the gripper and executing the movement
Closing the serial port and exiting the program.

o0 W

A. Opening of the serial port
Connect the gripper to the power supply unit and the serial lines to the laptop by means of an USB to serial

converter. Check the converter to be correctly identified by the Windows operating system and run the
Gimatic “MPCFSerialDemo.exe” application. Select then the proper serial COM port used by the USB to serial
converter where the converter and press the “Open serial port” button.

5

\ GRIPPER STATUS RIS T GRIPPER CONTROL
| widd LAY
Select COM: Select Recipe: Select Mode:
[ v Open serial port v v
L cose Close serial port
ENABLE MOVE STOP
ENABLE [] Home [] reracTt [
ERROR [ ] 6BAse [[] meerOy [] 906 EMERGENCY RESET
| JoG [] oFFsET [] wvsi []
MCMP [ ] PR_POS [] ws2 []
TH_POS [] vs3 [ [] Expert mode (register (x2C00-0¢03)
LmiT []  vs4 ] Bited  Bte2  Byel Byl
weros  [] Data: O o o o
Read Status Register ] ]

Clear

In case the port opens correctly, the serial port rectangular LED turns from red to green color indicating a
successful operation (the label changes from “CLOSE” to “OPEN”). At this point all the LEDs indicators of the
gripper status register are periodically and automatically updated by the application.



B. Selecting the recipe and the operation mode
From the gripper control area of the main window, select recipe number 001. This selection generates the

transmission of a first data packet from the laptop to the gripper as visible from the program output area
(bottom part of the interface).

&
I
GRIPPER STATUS - - - GRIPPER CONTROL
i TRE I
| Select COM Select Recipe: Select Mode:
COM7 v Open serial port 001 ~ v
(R Close seril pot
ENABLE MOVE STOP
| ENABLE [] HomE [] meract  []
ERROR ] Base [1 wrerroy W 106 EMERGENCY RESET
i
| J0G [] oFFsET []  ws 1
MCMP ] PrrPos [ vs2 I
TH_POS |:| VS3 D [ Expert mode fregister (bx2C00-003)
LIMIT []  vsa I Byted  Byte2  Bytel  Byel
UD_POS . Data: O« 00 O 00 & 00 Qe |00
Read Status Register ] []

[30/08/2021 14:14:36] Closing seral pot.. ~
[30/08/2021 14:14:41] Opening serial part
[30/08/2021 14:14:53] Updating

gipper
Msg Send -» DDZEDDDDDDDD2CDDZADDDDDDDDDBEESSSSSS
Msg Rev -» 202B0D0100202C

[mzns;znm TET 35 Setng recpe 1
.........

[3[)/[)3/2[)21 141 33] Updatng rpper e,

Msg Hcv ZDZEDDD1 [

Clear

Anytime a new transmission occurs, few lines of text are added into this program output area: a timestamp
with short description of the type of message and the raw bytes of data sent or received (in hex format).
Once the recipe selection message has been correctly handled by the gripper, the “RCP_RDY” LED turns green
indicating that the selected recipe has been correctly uploaded into the memory of the gripper.

[30/08/2021 14:17:36] Setting recipe 1...

Msg Send -> 0028000100002C0003000000080001000000000000285455555555

[30/08/2021 14:17:38] Updating gripper status.

Msg Send -> 00280D0000002C00240000000006EE55555555
Msg Rev -> 20280D0100202C00240000000480004020383355555555

Similar behavior occurs when selecting the “P2P_SPEED_B-L_RCP” operation mode (representing a point-to-
point motion with speed setpoint from Base Position to Limit Position using parameters from recipe). Once
the operation mode message has been correctly handled by the gripper, the “RCP_ACT” LED turns green
indicating that the gripper is ready to perform the selected movement.



&§ MPCFSerialDemo — X

GRIPPER STATUS {,yff‘-f,i? Fic GRIPPER CONTROL
0B bsiveas o saaES GROLP I
Select COM Select Recipe Select Mode
| Ccom7 ~ Open serial port 001 v P2P_SPEED_B-L_RCP ~
G Cose sefl pot
ENABLE MOVE STOP
ENABLE [] HomE [1] reracr W
ERROR ] Base 1 rerroy W EMERGENCY RESET
JoG [ ] oFFsET ] ws [
MCMP ] PRPOS ] sz 1
TH_POS ] wvsa | [ Expert mode (register &2C00-0x03)
LIMIT [] s [ Byte3  Bje2  Bytel ByteD
UD_POS . Data L3 o 00 [ L3
Read Status Register ] fte Command Registe ]
Msg Rev -> 202B0D0100202C00240000000480001000D8F555555555 -

[wuwﬂm L417:35) Seing recpe |
002B0DOT00002

[30/03/2&21 14:17-38] Updating gripper status

Mg Send -> 002B0D0000002CO0240000000008EE 55555

Msg Rev -> 202B0D07100202C

[30708/2021 12.25.03] Foint {0 point from Base to Limil position selected

lsg Send -> 00250D0100002C000300000008000100190000D0D0ACEF 555555
13070872021 14:25:05] Updating gripper status

Msg Send -> 002B0D0000002CO0240000000008EE 55555

Nsg Rev - 202B0D01002020

Clear

[30/08/2021 14:25:03] Point to point from Base to Lim# position selected

Msg Send -> 00280D00100002C0003000000080001001900000000ACEF55555555
[30/08/2021 14:25:05] Updating gripper status.

Msg Send -> 00280D0000002C00240000000006EE55555555

Msg Recv -> 2028000100202C0024000000048000C020B33A55555555

C. Enabling the gripper and executing the movement
Press the “ENABLE” button to enable the drive and get the jaws holding their position. The output area of

the program shows the transmission data packets sent and received by the application and in case of a
successful operation the LED corresponding to the enable bit of the gripper status register turns green.

{¥ MPCFSerialDemo - x®
GRIPPER STATUS LM T GRIPPER CONTROL
R e
Select COM Select Recipe Select Mode:
comM7 v Open serial pott [ v F2P_SPEED_BL_RCP v
(R Close serl pot
ENABLE B Home [ rmepacT ]
ERROR [] oBase [1 rerroy W EMERGENCY RESET
JOG [] oFFseT O s I
MCMP [ ] PRPOS [] sz 1
TH_POS D VS3 D [ Expert mode register Bc2C00-3x03)
LIMIT |:| VS4 D Byted Byte2 Byte1 Bytel
B s u Data: [ (0| [
Read Status Register D e Command Registe D
Msg Rev -» 202B0D0100202C -~

[30/06/2021 14:26.03] Pt i port fom Bese o ik poston slcted
Msg Send -> 002B0D0100002C0003000000080001001500000000ACEF555555
[B0/08/2021 14:2505] sdeting nger s,

Msg Send -> 002B0D0000002C00240000000006EE555555

Msg Rev - 202B0D0100202C0024000000043000C020B83A55555555

[30/08/2021 14:26:28] Sending enable command
Msg Send -> 002B0D0100002C 0003000000080 1010013000000008C69555555
[30/08/2021 14:26:31) Updating aripper status

Msg Send -> 002B0DU000002CH02400000000D6EES55555

Msg Rev -> 202B0D0100202C0024000000048100C0202C 3955555555

Clear



[30/08/2021 14:26:28] Sending enable command...

Msg Send -> 0028000100002C0003000000080101001300000000BCE6955555555
[30/08/2021 14:26:31) Updating gripper status

Msg Send -> 00280D0000002C00240000000006EE55555555

Msg Rev -> 202B0D0100202C0024000000048100C0202C3955555555

Now, press the “MOVE” button to start the movement. The output area of the program shows the
transmission data packets sent and received by the application and when the jaws reach the Limit Position
the “MCMP” LED turns green indicating that the movement has been completed correctly.

{¥ MPCFSerialDemo - X
GRIPPER STATUS FIRIR FIE GRIPPER CONTROL
Select COM: Select Recipe Select Mode:
coM7 v Open senal part 001 ~ P2P_SPEED_B-L_RCP v
e Close serl pot
‘ ENABLE H MOVE ‘ STOP
ENABLE B rowe [] rmeracr H
ERROR 1 BASE 1 ree_roY EMERGENCY RESET
JOoG [] oFFseT [] w1 [
MCMP Il rrrPOs [ wvs2 |
TH_POS [] wvss [ [ Expert mode (fegister (:x2C00-x03)
LM W vs | Byed  Bye2  Byel Byte0
D O O« 00 O e
UD_POS [ =
Read Status Register ] []

WMsg Rev > 20280D0100202C 000X .

[30/08/2021 14:35:24] Sending enable
Msg Send > 2B D0 A SOAROR0RGaR 1001 9000000008CES3E8555
[B0/68/2021 14.3525] pising roper istus

Msg Send -> 00280D0000002C00240000000006EE555555

Msg Rev > 2028000100202 100C0202C

[ 1507082021 1435 35] Sending mofion star c
lsg Send -> 002B0D0100002C000:

[30/08/2021 14.39.31] Updating gripper status
Msg Send -> 002B0D00D0D02CO02: E555555
Msg Rev > 202B000100202C0024D0000004C 100A0206C2 155555555

MWWWWW

Clear

[30/08/2021 14:39:29] Sending motion start command...

Msg Send -> 00280D0100002C00030000000803010019000000009C6555555555
[30/08/2021 14:39:31] Updating gripper status..

Msg Send -> 00280D0000002C00240000000006EES5555555

Msg Rcv -> 2028000100202C002400000004C 100A0206C2155555555

Select the “P2P_SPEED_L-B_RCP” operation mode, release the “MOVE” button and the press it again to
eventually perform a backward motion from Limit position to Base Position. Try also to stop the motion
before completing the movement command by pressing the “STOP” button.

Other movements can be performed by simply selecting a different operation mode.

D. Closing the serial port and exiting the program
To exit the program, close the serial port and then close the program by left click on the “X” icon on the top

right part of the interface. The program can be closed keeping the gripper in the enable state (i.e. holding
the position and/or a part gripped).



7.2 Example 2: Movement in JOG mode

Among all the movement options it is also possible to command the jaws in JOG mode. Once the gripper is
in enabled state, either select the “JOG_POS” or “JOG_NEG” operation mode to command the jaws in positive
or negative direction respectively and press and hold the “JOG” button to start the movement at a constant
speed.

Please note that when a JOG mode is selected buttons “MOVE” and “STOP” are disabled. Simply release the
“JOG” button to stop the movement. In JOG mode the recipe uploaded during this operating mode is not
relevant because the velocity setpoint is stored into the memory of the gripper.

&
GRIPPER STATUS P T GRIPPER CONTROL
ATl i
- YR ———"
Select COM Select Recipe: Select Mode
COM7 ~ Open serial port 001 v JOG_POS -
G Close serl por
ENABLE B Home [] ropacT [
ERROR ]  BasE 1 rerroy H 10G EMERGENCY RESET
J0G B oFFsET ] s ]
MCMP ] prrPos ] ws2 O
TH_POS ] VS3 ] [ Expert mode (egister 0<2C00-0x03)
LIMIT ] vs4 ] Byed  Byte2  Bytel  ByeD
UD_POS . Data Ox 00 0 00 O 00 O 00
Read Status Register . D
Msg Rev -» 202B0D07100202C00240( 0002020 .

[B0/06/2021 14.26.39] Sendng ensblecommend
Msg Send -> 002B0D0T DDDDZCDDDBDDDDDDDENDMDE]DDDDDDDDESEDBSBSBS
30/08/2021 14:29:42] Updating gripper
Msg Send > Dnzaunnnnnnnzcnnzmnununnnnsssssssss
Meg Rev -» 20280D0100202C00240

[3[)/[:3/2[)21 14.29.47] Sendin de).
> 00280001 DDDDZDDDBDDDDDDDBDBDT .
[3[)/[)5/2[)21 14.25:50] Updeiing roper
ot

g Send >
Mngcv 2000100202 20040 3

Clear

[30/08/2021 14:29:47] Sending motion start command (JOG mode)..

Msg Send -> 00280D0100002C000300000008050140E 100000000155D55555555
[30/08/2021 14:29:50] Updating gripper status

Msg Send -> 00280D0000002C00240000000006EES5555555

Msg Rev -> 2028000100202C002400000004890040208C 3355555555

7.3 Example 3: Movement to Home position in Expert mode

This example aims to expose the procedure to operate in Expert mode. The intention is to make a movement
to Home Position using the available bytes of the Gripper Control Register (0x2C00-0x03).

Main steps are:

A. Defining the data packet that sets the recipe (in this case recipe 003) and the operation mode (in this
case Home)

B. Enabling the gripper

Starting the movement

D. Disabling the gripper.

0



Check the “Expert mode” checkbox to enable the Expert mode. All the standard control buttons are disable
as the commands can now only be sent over serial by entering the proper data bytes into the active edit
boxes (the highlighted red rectangle in following image).

{¥ MPCFSerialDemo — X
GRIPPER STATUS {iﬁ.?g{-f{: GRIPPER CONTROL
Select COM: Select Recipe: Select Mode:
| [coms v Open serial port 001 J0G_POS
o Close serial port
ENABLE [] Home [] mepacT [ ]
ERROR [] Base [l rerroy W EMERGENCY RESET
JOG [l orFseT ] s O
MCMP | PR_POS [] ws2 ]
TH_POS [] vss ] Expert mode register (x2C00-5:03)
LIMIT ] vs4 ] Bted  Bte2  Bytel  Byted
OGS u Data: 0c[00 | ox[o0 | oc[o0 ] ox[oo]
Read Status Register ] Wite Command Register []
Msg Rev -> 20280D0100202C002400000004C 1002020EC2855555555 A

[02/08/2021 10:25:16] Sending motion stop command (JOG mode).

Msg Send -> 00280D0100002C000300000008010140E100000000956 0555555
[02/08/2021 10:25:16] Updating gripper status.

Msg Send -> 002B0D0000002C00240000000006EE555555

Msg Rev -> 20280D0100202C|

[02/08/2021 10:25:16] Sending disable command
Msg Send -> 00280D0100002C000300000008000140E1000000008568555555
[02/08/2021 10:25:16] Updating gripper status

Msg Send -> 00280D0000002C00240000000006EES55555

Msg Rev -> 2028000100202C002400000004830040208C3355555555

Clear

A. Defining the data packet that sets the recipe and the operation mode
Referring to the structure of the Gripper Control Register, the 4 less significant bits of the byte 1 represent

the identification number of the recipe (“RCP_ID”, bits 8, 9, 10 and 11).

Bit30  Bit29 Bit 28 Bit27  Bit26 | Bit25

SetPosition

In this example, we want to set the recipe 003 corresponding to 0011 in binary representation.

The operation mode is set by assigning the proper binary representation to bits “EXMOD”. In this example
the Homing movement is selected presented by number 900 which corresponds to 0011 1000 0100 in binary
representation. Please note that for the execution mode 10 bits are splitted over byte 2 (for the 2 less
significant bits) e byte 3 (for the 8 most significant bits).



Following above description, the following bits can be set into the Gripper Control Register:

o|o|lo|o
o|lo|lo|o
o|r|o|o
o|lr|o|r

OO0 |O |-
OO0 |O |-
O|O|O |-
o|0O|O0|O

and in hexadecimal format:

OxE1
0x00
0x03
0x00

The calculated values can now be inserted into the appropriate box and by clicking on “Write Command
Register” button the gripper is configured accordingly.

{F MPCFSerialDemo —
GRIPPER STATUS LM TIC GRIPPER CONTROL
(@) o tarnes chour
Select COM Select Recipe: Select Mode:
com7 v Open serial port 001 P2P_SPEED_B-L_RCP
(G Clse serial port
ENABLE [] Home [] Jreracr W
ERROR [] Base [ |rerroy W EMERGENCY RESET
J0G [] orFseT [ s []
MCMP M PrrPOs [ ws2 O
TH_POS []  sa [] Expert made (register (x2C00-0<03)
LIMIT [ wvs4 O Byted  Byez  Bytel  ByteD
WELCE u Data:  Oc[E1] @[00] oc[oa] ocfoo ]
Msg Rev -» 2028000100202 100A0206C21 N

[30/08/2021 14:40:16] Sending disable command
Msg Send -> 002B0D0100002C0003000000080001001500000000ACEF555555
[30/08/2021 14:40:20] Updating ripper status...

BOD000000X

sg Send > 0
Msg Rev -> 202B0D0100202C002400000004C000A020F 82255555555

[30/08/2021 14:42:37] Sending new command data.

0F553555

Msg Rev -> 2028000100202C 000CH 455555555

Clear

B. Enabling the gripper
To enable the gripper, it sufficient to set bit “EN” (bit O of the Gripper Control Register).

The new bytes in hexadecimal format are:

OxE1l
0x00
0x03
0x01

By writing this new value to the Gripper Control Register, the gripper enters the enabled state as shown by
the “ENABLE” LED turning green.



f3 - X
GRIPPER STATUS P T GRIPPER CONTROL
B s of BARNES GROLP I

Select COM Select Recipe: Select Mode
com? ~ Open serial port 001 P2P_SPEED_B-L_RCP
.| Close sl port
HOME 1 reract W
ERROR [] ase [l rerroy W EMERGENCY RESET
10G [[] orFseT ] s 1
MCMP B rFrros [] s2 |

TH_POS [] sa [ Expett mode fregister (x2C00-003)

LIMIT ] vs4 1 Bted  Byte2  Bytel || Byted

LS m Data: Ox[E1 | Gefo0 | 0c[03 ] o [00 |

Read Status Register 1 1

Msg Rev -> 20280D0100202C002400000004C000A020F 82255555555 ~

[30/08/2021 14:42.37] Sending new command data.
Msg Send -> 002B0D0100002C000300000008000300E 100000D00B70F 555555
30/08/2021 14.42.39] Updating gripper status

Msg Send -> 002B0D00D0002C00240000000006EE 55555

Msg Rev -> 20280D0100202C002400000004C000CTB0BIA4SE555555

[30/08/2021 14.45:35] Sending new command data.
Msg Send -> 002B000100002C000300000008010300E 1000000009709555555
130/08/2021 14.45:37] Updating gripper status

Msg Send -> 002B0D0000002C00240000000006EE 55555

Msg Rev -> 2028000100202C002400000004C 100C0602DA755555555

Clear

C. Starting the movement
Athis point it is possible to start the movement by setting to 1 bit “STE” (bit 1 of the Gripper Control Register).

o|O0|O0|O
OoO|0O|O0|O
OoO|0O|O0|O
R~ |lo|o
N e =N T

O |O|O |
O|O|O |-
O|O|O |-

The new value of the register in hexadecimal format is:

OxE1
0x00
0x03
0x03




— *

GRIPPER STATUS {,};f;"fﬁ? Fie GRIPPER CONTROL

usiness of BARNES GROUP INC

Select COM Select Recipe: Select Mode
com7 ~ Open serial port 001
T eeen Close seal port
ENABLE ] rerAacT
ERROR 1 BASE ] rer_roY EMERGENCY RESET
JoG [] orFseT [ =1 ]
PR_POS [0 ws2 O
TH_POS [] wss ] Expert mode (register (x2C00-0x(03)
LIMIT [0 wss O Bted  Byte2  Byel || Byed
WS O Data:  x[E1] oc[o0 | oc[o3]] ox[03]

Read Status Register |:| Wiiite Command Register |:|

[30/08/2021 14:48:54] Updating aripper status ~
Msq Send -> 002B0DU0000O; E555555
Msg Rev -> 202B0D0100202C0024000000048100COB0ADBAS5555555

[30/08/2021 14:48:58] Updating gripper status..
Msg Send -> 002B0D00D0002C0024D0000000D6EES55555
Wsg Rev > 202800010020 1008

[30/08/2021 1445 03] Sending new command deta

Msg Send -> 00280D0100002C000300000008030300E100000000B705555555
[30/08/2021 14:49:05] Updating arpper status.

Msg Send -> 00280D0000002C00240000000006!

Msa Rev > 202B0001002020002400000004C10081602BA255555555

Clear

In case of a successful completion of the movement the “MCMP” and “HOME” LEDs turn green.

The same result could have been obtained with a single command by directly writing the following values
into the Gripper Control Register:

OxE1
0x00
0x03
0x03

D. Disabling the gripper
The gripper can be disabled by setting Byte 0 to the value 0x00, the serial port and the program can then be

closed.
| = perce: s
{F MPCFserialDemo - %
GRIPPER STATUS = = GRIPPER CONTROL
iR T
B b B P 9
| Select COM: Select Recipe Select Mode:
i com7 v Open seral port 001
| e Close sl pot
o W e W
ERROR [] Base [] rerroy W EMERGENCY RESET
JoG [] orFser ] s O
| mcmp | | PR_POS ] wvs2 O
| TH_POS ] wvsa O Expert mode register (x2C00-0:03)
LM ] vs4 O Byted  Byte2  Btel | Byted
BLEES 0 Data:  Gx[ET] 0c[00 ] ox[o3 || ox[o0 |

Read Status Register O Wrte Command Register O

Msg Rev -> 202B0D0100202C002400000004C 10081602BA265555555 a

[30/08/2021 14:49:03) Sending new command data..

Msg Send -> 002B0D0100002C000300000008030300E 1000D0DODB 705555555
[30/08/2021 14:49.05] Updating gripper status

Msg Send -> 002B0D00DD0DC00240000D0D0DGEES55555

Msg Rev -> 20280D0100202C002400000004C 100816028A255555555

[T5070872021 14.45.53) Sencing rew command ca=

Msg Send -> 002B0D0100002C000300000008000300E 1000000008 70F 555555
[30/08/2021 14:45:55] Undating gripper status

Msg Send - 002B0D00000D;

Msg Rev -> 202B0D0100202C002400000004C0008160BF A155555555

Clear



7.4 Example 4: Communication with a generic serial master —
Moving to Limit Position with mode 100 and mode 800

This example aims to show two different things:

- Data packets construction without MPCFSerialDemo.exe.
- The execution of a free-positioning operation mode (in this case mode 800) and therefore underline
the difference between it and a standard operating mode (in this case mode 100).

A. Configure the communication and setting the Binary format

First of all, one must setup the serial communication as reported in chapter 3. Please remember that since
we are avoiding the MPCFSerialDemo.exe, the switching to the Binary format has to be done by the user.
The following data packets must be sent:

- 0D: wake up byte to establish a communication.
_ IOI IXI '2’ IOI {1« IWl {1« IOI IXI 18I IZI lol IOI lol (¢ IOI IXI Il’ l\rl: enable the Binary format,
- 202B 0D 010020200006 000000010155555555: set CRC.

B. Execution of mode 100 with recipe 001

The movement is the same reported in chapter 7.1 (example 1), the only difference is that here the data
packets must be prepared by the user and are not automatically prepared by the application. The result must
be the same.

The following packets are sent:

- Select mode, recipe and enable the gripper. Register 0x2C00, sub-index 0x03 (Gripper Control
Register), value: 0x19000101
Message send = 00 2B 0D 01 00 00 2C 00 03 00 00 00 08 01 01 00 19 00 00 00 00 BC 69 55 55 55 55
In one fell swoop, we set the mode (100), the recipe (001) and the gripper status (enabled)

- Start movement. Register 0x2C00, sub-index 0x03 (Gripper Control Register), value: 0x19000103
Message send = 00 2B 0D 01 00 00 2C 00 03 00 00 00 08 03 01 00 19 00 00 00 00 9C 65 55 55 55 55
The STE bit has been activated and the movement starts.

- Disable the STE bit (is like when one disables the MOVE button in app). Register 0x2C00, sub-index
0x03 (Gripper Control Register) , value: 0x19000101
Message send = 00 2B 0D 01 00 00 2C 00 03 00 00 00 08 01 01 00 19 00 00 00 00 BC 69 55 55 55 55

C. Execution of mode 800 with parameters of recipe 001

- Select mode, recipe and enable the gripper. Register 0x2C00, sub-index 0x03 (Gripper Control
Register), value: 0xC8000101
Message send = 20 2B 0D 01 00 20 2C 00 03 00 00 00 04 01 01 00 C8 F1 4E 55 55 55 55

- Set the on-fly Limit position value. Register 0x2C00, sub-index 0x29, value: 70000 increments
(example, equals to 70000/3200 = 21.88 mm), 0x011170
Message send = 20 2B 0D 01 00 20 2C 00 29 00 00 00 03 70 11 01 7F D3 55 55 55 55

- Start movement. Register 0x2C00, sub-index 0x03 (Gripper Control Register), value: 0x03 (changes
only the last byte to activate the STE bit)
Message send = 20 2B 0D 01 00 20 2C 00 03 00 00 00 01 03 F9 59 55 55 55 55



In the first case, the Limit Position value was the one stored in the recipe, in the second case the value was
the one set in the RAM (this is why is called “on-fly” value, it is a momentary value). It allows to move to a
different position without change the value permanently stored in the recipe.

To know the status of the gripper, it is sufficient to read the register 0x2C00, sub-index 0x24 (Gripper Status
register) and analyse the status of each bit (exactly as done by the application).

7.5 Example 5: Communication with a generic serial master —
Interacting directly with CAN objects

On follow there are reported some operations as examples of interacting directly with the CAN objects
bypassing the Gimatic middleware. Please remember that the access to the objects is possible with or
without the presence of the middleware. However, erasing the middleware makes earning velocity in data
transmission making the gripper act like a generic device adhering to the CANopen DS-402 standard. The
objects that can be access by users are reported here (CiA 402 object dictionary):
https://drives.novantamotion.com/emcl/dictionaries#Dictionaries-CiA402objectdictionary.

0x6077 — Read torque actual value (value returned in %o rated torque):

- Message sent to the gripper (please remember that all bytes are in hex format)
- 20 2B 0D 0000 20 60 77 00 00 00 00 00 D8 51 55 55 55 55
(Mainly 20 is the gripper node, 00 indicates a read operation, 6077 represents the object index to be
read, 00 sub-index, D851 are the CRC bytes, the rest of the bytes are easily deducible from Table 4)

- Message received from the gripper
- 202B 0D 01 0020 60 77 00 00 00 00 02 2C 00 79 BC 55 55 55 55
(Mainly 20 is the gripper node, 6077 represents the object index, 00 sub-index, 0002 (2 in decimal)
the number of bytes of data received, 2C00 (0x002C, 44 in decimal) the data received i.e. the register

value)

Therefore, the result is 44%. of the rated torque, i.e. 4.4% of rated torque (it's the same parameter one can
see from MPCFApplication.exe). For instance:

Act. Position 54.29 [mm]
Act. Velocity 0.00 [mm/s]
Act. Torque 530 [%]
Temperature 41.30 [°C]

Note that the data bytes must be write/read backwards.

0x6064 — Read position actual value (value returned in encoder counts):

- Message sent to the gripper = 20 2B 0D 00 00 20 60 64 00 00 00 00 00 DO 43 55 55 55 55
(Mainly 20 is the gripper node, 00 indicates a read operation, 6064 represents the object index to be
read, 00 sub-index, D043 are the CRC bytes, the rest of the bytes are easily deducible from the Table
4)


https://drives.novantamotion.com/emcl/dictionaries#Dictionaries-CiA402objectdictionary

- Message received from the gripper
— 20 2B 0D 01 00 20 60 64 00 00 00 00 04 D6 D6 02 00 FF E6 55 55 55 55
(Mainly 20 is the gripper node, 6064 represents the object index, 00 sub-index, 0004 (4 in decimal)
the number of bytes of data received, D6D60200 (0x0002D6D6, 186070 in decimal) the data received
i.e. the register value)

Therefore, the result is 186070 increments.
186070/3200 = 58.14 mm

0x606C — Read velocity actual value (value returned in encoder counts / second):

- Message Sent to the gripper = 20 2B 0D 00 00 20 60 6C 00 00 00 00 00 90 4A 55 55 55 55
(Mainly 20 is the gripper node, 00 indicates a read operation, 606C represents the object index to be
read, 00 sub-index, 904A are the CRC bytes, the rest of the bytes are easily deducible from the Table
4)

- Message received from the gripper
- 202B 0D 01 00 20 60 6C 00 00 00 00 04 40 46 06 00 54 35 55 55 55 55
(Mainly 20 is the gripper node, 606C represents the object index, 00 sub-index, 0004 (4 in decimal)
the number of bytes of data, 40460600 (0x00064640, 411200 in decimal) the data received i.e. the
register value)

Therefore, the result is 411200 increments/second.
411200/3200 = 128.5 mm/s

0x6071 — Store target torque (value in %o rated torque):

Desired value: 50% rated torque, equals to 500%. rated torque and therefore 0x01F4 (hex).

Message Sent to the gripper = 20 2B 0D 01 00 20 60 71 00 00 00 00 02 F4 01 C9 A2 55 55 55 55

(Mainly 20 is the gripper node, 01 indicates a write operation, 6071 represents the object index to be write,
00 sub-index, 0002 (2 in decimal) the number of bytes to write, F401 are the data bytes (Ox01F4), C9A2 are
the CRC bytes , the rest of the bytes are easily deducible from the Table 4)

Please note the measurement unit of the torque.

0x6071 — Read target torque (value in %o rated torque):

- Maessage sent to the gripper = 20 2B 0D 00 00 20 60 71 00 00 00 00 00 48 54 55 55 55 55
(Mainly 20 is the gripper node, 00 indicates a read operation, 6071 represents the object index to be
read, 00 sub-index, 4854 are the CRC bytes, the rest of the bytes are easily deducible from the Table
4)

- Message received from the gripper
- 202B 0D 01002060 71 0000 00 0002 F4 01 C9 A2 5555 55 55
(Mainly 20 is the gripper node, 6071 represents the object index, 00 sub-index, 0002 (2 in decimal)
the number of bytes of data, F401 (0x01F4, 500 in decimal) the data received i.e. the register value)

Therefore, the result is 500%o of the rated torque, i.e. 50% of rated torque.



Ox60FF — Store target velocity (value in encoder counts / second):

Desired value: 31.25 mm/s, equals to 100000 increments/second and therefore 0x0186A0 (hex).
Message Sent to the gripper = 20 2B 0D 01 00 20 60 FF 00 00 00 00 03 A0 86 01 34 E3 55 55 55 55

(Mainly 20 is the gripper node, 01 indicates a write operation, 60FF represents the object index to be write,
00 sub-index, 04 (4 in decimal) the bytes of data to write, AO8601 are the data bytes (0x0186A0), 34E3 are
the CRC bytes , the rest of the bytes are easily deducible from the Table 4)

Ox60FF — Store target velocity (value in encoder counts / second):

Desired value: -31.25 mm/s, equals to -100000 increments/second and therefore OxFE7960 (hex, 2’s
complement).

Message Sent to the gripper = 20 2B 0D 01 00 20 60 FF 00 00 00 00 03 60 79 FE BB EE 55 55 55 55

(Mainly 20 is the gripper node, 01 indicates a write operation, 60FF represents the object index to be write,
00 sub-index, 03 (3 in decimal) the bytes of data to write, 6079FE are the data bytes (0xFE7960), BBEE are
the CRC bytes , the rest of the bytes are easily deducible from the Table 4)

Please note the 2’s complement for the negative value to be write.

0x6060 — Set the modes of operation:

Desired mode: profile torque, value: 0x04.
Message Sent to the gripper = 20 2B 0D 01 00 20 60 60 00 00 00 00 01 04 D6 FB 55 55 55 55

(Mainly 20 is the gripper node, 01 indicates a write operation, 6060 represents the object index to be write,
00 sub-index, 01 (1 in decimal) the bytes of data to write, 04 is the data byte (0x04), D6FB are the CRC bytes,
the rest of the bytes are easily deducible from the Table 4)

Movement example (profile position to 50 mm):

- Set operation mode to profile position mode. Register 0x6060, value 0x01,
message send = 20 2B 0D 01 00 20 60 60 00 00 00 00 01 01 D6 E5 55 55 55 55
- Set target position to 50 mm (50*3200 = 160000 increments).
Register 0x607A, value 0x027100 (160000 in dec) to be write backwards,
message send = 20 2B 0D 01 00 20 60 7A 00 00 00 00 03 00 71 02 A1 8C 55 55 55 55
- Enable the gripper. Register 0x6040, value OxOF,
message send = 20 2B 0D 01 00 20 60 40 00 00 00 00 01 OF F4 C1 55 55 55 55
- Start movement. Register 0x6040, value 0x3F,
message send > 20 2B 0D 01 00 20 60 40 00 00 00 00 01 3F F4 61 55 55 55 55
- Check the actual position value (read object 0x6077 value as above)
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