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Tolomatic ICR to Proface AGP via CANOpen.

PURPOSE:

This document will show how to configure the Tolomatic ICR and the Proface
AGP to be able to communicate over a CANOpen network. The Tech Connect will show how to
read the current position and velocity, monitor the status bits, set the control bits and set a new
commanded position and speed.

REQUIRED EQUIPMENT:
1. ICR20S BN02 SM457.2 LMI SV1P CPS CNC5 MP2 MY2 KY1
Tolomatic ICR Plus with CanOpen.
2. AGP3300-T1-D24-CAIM  Proface AGP with CanOpen.

3. S82K-05024 24VDC Power Supply for screen and 10
REQUIRED SOFTWARE:

1. GPProEx V2.6 Proface AGP Programming Software.

2. CME2 V5.3 Copley Controls ICR Programming Software.
REQUIRED CABLES:

1. CA3-USBCB-01 Pro-Face Programming Cable.
2. AGP to ICR CanOpen Cable (See Below for pinout)

FILES:
Tolomatic ICR to Proface AGP..... .doc The file you are reading.
CopleyAmp.eds CanOpen EDS file for the ICR.
Tolomatic ICR to Proface AGP..... .prx Program file for the Proface AGP.
Tolomatic ICR to Proface AGP..... .ccx Program and Config file for ICR.
HELPFUL MANUALS:

2100-4001  Tolomatic ICR User Guide
2100-4003  ICR CanOpen Programming Manual
GPProEx Device/PLC Connection Manual — CanOpen Slave Driver
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INSTRUCTIONS:
1. Make the following cable to go between the AGP and the ICR to communicate over CANOpen.
Display side
CAS-CANALL/EX-01 '
D-Sub 9pin (socket) Shield
Termination X - i \ . FEMALE
resistance Pin |Signal name | /\ .| Pin Signal name
Display 120014W | 5 T can | | 1 5 | CAN L i o —
% 3 |CAN_GND /\ 3 |caN_GND <, H:Huﬂ_ —ﬂﬂ:ﬂ
7 | cANH | ‘1 4 | canH
Shell e R < | Shell FG
Please reference the following manuals for this cable configuration:
Page 3-4 of manual 2100-4001 Tolomatic ICR User Guide
Page 14 of manual GPProEx Device/PLC Connection Manual — CanOpen Slave Driver
2. Cable part number 3604-1640 is the IO Cable that plugs into the ICR. Wire up the following terminals.
PIN NUMBERS
STD. IP65 DESCRIPTION CABLE WIRE COLOR
1 A R5232 RX Red/Black/White
2 B R5232 TX Orange/Green
—.ﬁ.— 9 J In 1 Amp Enable Orange/Black
10 K In 2 Red/White
e 1 L In 3 Home Sw Green/White
12 M in4 Blue/White
+ve 24VDC— 13 N Input Common White/Black/Red
*c*® 14 P In6 End Of Travel Sw +ve White/Red
*c* 15 R In5 End Of Travel Sw -ve Orange/Red

-ve 24VDC
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3. Make a cable from Pins 1 & 2 in the image above to communicate from the ICR to the PC. Power up the
Tolomatic ICR. Start the CME2 software and connect to the unit. Click on the Input / Output button to

configure the I/O.

Ll :**

File  Amplifier  Tools  Help

A EEEEE E el

= Copley Meighborhaad
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4. Select the following 1/O.

Elnputmmput

Digital Inputs | Digital Gutputs |

[IN1] |.ﬁ.mp Enable-HI Enables with Clear Faults

[IN2] | Mot Canfigured

[IN3] |Home Switch-Active HI

[IN4] | Mot Canfigured

[INa] |F‘05 Limit-Lo» Tnhibits™®

[ING] |NEG Lirnit-L& Inhibits™

[IN7] | Mot Configured

[INB] | Mot Canfigured

[IN9] | Mot Configured

[IN10] | Mot Canfigured

[IN11] |Mu:utu:ur Temp-HI Lisablas

[IN12] | Mot Canfigured

[IN13] | Mot Configured
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Click on the CAN Configuration. Make the following settings. Click Save & Close.

CAN Configuration

Metwork Type:
) CaN () Devicelet

Bit Rate: | 250kbitfs  w

Address Configuration

Lse Switch
[] Use Inputs

Lse Programmed 4alue

Switch Yalue:
Input Lines Yalue;

Programmed Yalue:

Mew Resulting Address:

Save & Reset

[ 1]

Input Mapping

Mumber of Inputs;

Bit 0¢ | Mone
Bit 1: |Mone
Bit 2: |Mone

Bit 3 |Mone

Bit 4: |Mone

Bit 5: |Mone

Bit 6: |Mone

HEHE E E E E |j

X|

[ Save f Close H Cancel H Help ]
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6. Click on the Home Button. Make the following settings. Click Save and then Exit.
You can check that your settings are correct by pressing the home button on the bottom of this window. By
doing so, the actuator should home and then stay at the home position. If you have a problem press the Stop
button, make the desired changes and Home again. In this Tech Connect, all the homing parameters are set
here and the AGP just tells the unit to home using these parameters.

Software Limits

Positive: 0 | counts Deceleration Rate: 0| rps?

Megative: 0 | counts

Method: | Upper Home w

Direction of Mokion

() Positive (%) Negative Offset: 0| counts
Fast Welocity: 30 | rpm
Slowy Yelocity 10 | rpm
Accel/Decel; 27 | rpst
[ Save H Exit ]

7. Click on the Icon to Save Amplifier working memory to flash.
8. Exit out of the CME2 software.
9. Open the GPProEx V2.6 Software and create a new project. Make the following selections and Click Next.

Drizplay Unit
Series GP3000 Series
GP-33 Senies
b odel AGP-3300T-CATH
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10. As we are using the CANOpen module built into the AGP we do not need to setup a communications driver,
so click on the Communications Settings Button.
11. Click on the System Settings button and then select I/O Driver from the Peripheral List.

Peripheral Settingz

Peripheral List

Device/PLC
& GP-Pro EX EEVIRET L
Prajeck (F)  Edit(E)  Wiew Prririter
. Input E quipment
Swsterm > _‘| q
Settings 0, & crint

[0 = O |"_3 2} [0 Dirivver

12. The CANOpen Master will open. Click on the Catalog manager button so we can load the EDS driver for
the ICR amplifier.

CANUPEH master B audrate: 250 kbps [ Settingz ]
Rew.: 10067 Mode 1D: 127 [ Catalog marager l

Agzigned slaves

ID | Product name Rew. | Mandatory | Aliaz F.ey

13. In the Device Operations area, click on the Import Button.

Device operations

Impaort l [ Delete ] [ Rename ] [ E xport

14. Navigate to the CopleyAmp.eds file provided with this Tech Connect and click Open. You should now see
the following in the Registered devices.

Regiztered devices

Product name Praduct D | Wendor Yendor I Rewvision Na.

Accelnet _ Copley Cantrals Carp.

15. Click on the Close Button.
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16. Click on the Settings button.

CANDPEH master Baudrate; 250 kbps [ Settings ]
Rev.: 10067 Mode [D: 127 L Catalog manager J

Azzigned zlaves

D | Product name Rev. Mandatory | Aliaz Kep

17. The Network Configuration will open.

MNetwork configuration
M aster
CANopen master Node ID: 127
Few.: 10067 Baudrate: 250 kbps L Master configuration ]

Azzigned zlaves

D Froduct name Few. t andatony Alias ey

Add zlave Delete slave Slave corfiguration

Fieaistered devices

Product name Yendor Py Key Device information

HTEB 1CO DMELP Pro-face 5 PFHTE_OOME Paramater Value

Accelnet Copley Contrals C... |0 Copleysmp Catalog key Coplepsmp
Froduct name Accelnet

18. Select the Copley Controls Amp and click on the Add Slave button. You may get an error about things
being mapped twice. That is OK. Just click OK.

b aster
CANopen master Node ID: 127
Rewv.: 10067 Baudrate: 250 kbps [ Master configuration

Azzigned slaves

ID Froduct name Rewv. td andatory Aliaz F.ey

Accelnet 0 Coplevdmp
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19. Click on the Master Configuration Button. Setup the following and click on OK.

Curment node
CANopen master Rev.: 10067
M arwfacturer: Pro-face Maode ID: 127

Metwark zeftings | Error Contral Overview | Advanced Object Configuration

Netwark-wide configuration On Errar Contral Event of a mandatary slave
Baud rate
| 200 kbps w | ) Stop all nodes
Global 5'ME period () ) Reset all nodes
150 3

(%) Treat the slave individually

[ Apply ]

Global heartbeat tirming [mz]
200 a3

[ Apply ]

NMT inhibit time (1,/10ms)
50 g

20. Click on the Slave Configuration Button. This area contains the mappings for this device.
21. The ICR Amplifier has many areas that can be mapped into the AGP. This is where they are found. If you
scroll up and down, you can see all the available options.

Awallable objectz from device profile

| e Parameter D ata type Aooess ™
O=10071.0 Error Reaister |Inzignedd
0:1002.0 Amnplifier event word Inzigned32 read-only

0=1013.0 High rezalution time stamp Inzigned3s read-write

O=2010.0 PT Buffer data [Inzignedsd read-write

0=2011.0 PYT buffer count Inzigned] & read-only
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22. The following area shows what you currently have mapped.

Configured objects Map nmap
= Accelnet -
= Input
=- TPDON
[OxB047.0] Statuz word  [BIT«1E]
=- TPDO1
[OxB0E1.0] Modes of operation dizplay  [EYTEx1]
=- TPDOZ
[OxBOE4.0] Actual motor position  [DWORD=1]
=- TPDO3
[OxB0E9.0] Actual motor velocity  [DWORD=1]
=- TPDO4
[OxB047.0] Statuz word  [wWORDN]
IN=RO77 T Tarane achial walie PaTIBMDR] b

23. To change the mappings you need to select an item from the Available Objects, select where in the
Configured Objects you want it to be mapped to and then click on the Map button. If you want to remove
something from the mapped area, just select it and click on the UnMap button.

24. The AGP file that comes with this Tech Connect has the following mappings already setup.

= Accelnet
= Imput = Dutput
—- TPDOO =I- RFDO0
[0x6041.0] Status word  [BITx16) [0xE040.0] Contral word  [BIT«1E]
. TFOOT -I- RFDO1
[0«6061.0] Modes of operation display  [BYTEx1) [0+5060.0] Modes of operation  [BYTEX1]
= TPDO2 -I- RPDOZ2
[0xB064.0] Actual motar position  [DWORDx1] [0xE07A.0] Profile target pasition  [DWwWORDx1)
= TPDO3 =I- RPDO3
[0%6069.0] Actual makor velocity (DWW ORDR1] [045051.0] Profile target velocity  [DWORDx®1]

25. For each TPDO and RPDO there are settings to the right which must be configured. These have already
been done for this example.
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26. Click OK and OK again to get back to the CanOpen Master page. On the far right side of the screen there is
a link to the I/O Screen. Click on that link. We have already named each of the points we are going to use.

= ] tccelnet @00

= TRDOOD
#) [045041.0] Status word Bit-0 [%0.1.01.000)
& [0xE0471.0] Status word Bit-1 F_Switched_On [#l= 100001
& [0xE041.0] Status word Bit-2 R_fmp_Enabled [%1.7.00.002]
& [0x6041.00 Status word Bit-3 F_Fault (Rl 100003
& [0xE0471.0] Status word Bit-4 R_*oltage_Enabled [R2l=.1.01.004)
& [0xE041.0] Status word Bit-5 R_Quick_Stopped [%x.7.070.008]
& [046041.0] Status word Bit-6 Fi_Switch_on_Dizabled [%0x.1.01.008]
& [0xE041.0] Status word Bit-7 R_*/arning [Rl=.1.01.007)
& [0xE041.0] Status word Bit-8 R_Move_sborted [%.7.070.008)
& [046041.0] Status word Bit-9 Fi_Remote [Flx.7.070.009]
& [0xE0471.0] Status word Bit-10 R_Target_Reached [Rl=.1.00.010)
& [0:6041.0] Status word Bit-11 R _Limit_#ctive [Fl<7.00.017)
& [0x6041.00 Status waord Bit-12 F_OP_Made_bit_1 [Bh1.01.2)
& [0:6041.0] Status word Bit-13 F_OP_Mode_bit_2 [Fl3.00.013)
& [0x6041.00 Status waord Bit-14 F_Maving [l 1.00.014)
& [0xE0471.0] Status word Bit-15

= TPDM
& [046061.0] Modes of operation dizplay Byte-0 F_Current_Mode [%1B.7.070.006]

= TPDOZ2
@ [0xE0E4.0] Actual motor position D ord-0 R_Current_Position [%10.1.01.017)

= TPDO3
@ [0xE0E9.0) Actual motar velocity Dw'ord-0 R_Curent_Speed [%ID1.01.018)

= RFDOO
& [046040.0] Contral ward Bit-0 Ww_Enable_Amp [F0x.1.01.019)
& [0xE040.0] Contral word Bit-1 “W_Enable_“oltage [0 1.01.020)
& [0xE040.0] Contral word Bit-2 W Quick_Stop [%2.1.01.021)
& [046040.0] Contral ward Bit-3 W Enable Operation  [70:.1.01.022)
& [0xE040.0] Contral word Bit-4 W OP_Mode_bit_1 [%0x.1.01.023)
& [0:5040.0] Control word Bit-5 W_OP_Mode_bit_2 [F0e41.01.024)
& [0xE040.0] Contral word Bit-6 W OP_Maode_hit_3 [%0x.1.01.025)
& [0xE040.0] Contral word Bit-7 W Faull_Reset [%02:.1.01.026)
& [0x6040.0] Contral word Bit-2 Wi Halt [R0x.1.01.027)

& [0xE040.0] Contral word Bit-9

& [0xE040.0] Control word Bit-10
& [046040.0] Contral word Bit-11
& [0xE040.0] Control word Bit-12
& [0xE040.0] Control word Bit-13
& [046040.0] Contral word Bit-14
& [0xE040.0] Control word Bit-15

= RFDOT

& [046060.0] Modes of operation Eyte-0 w_Dperation_Mode [%0EB.1.01.035)
= RPDO2

@ [0xE074 0] Profile target position Dword-0 W _T arget_Pozition [%Q0.1.01.038)
= RPDO3

@ [0xE0E1.0] Profile target velocity Dwiord-0 W _Target_Speed [%QD.1.01.037)
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27. Now that we have the 10 configured we can develop some screen to use the 10 points. The AGP from this
Tech Connect already has some screens ready to be used.
28. The Main Screen gives you an overview of what can be done.

Target  Following
Reached  Emar

& &

Halt Move

29. At the top left and top right are the Current Position and Current Speed.

30. You need to Enable the Servo first and then Home the Servo. There are some lights to give you status.

31. Once homed, you can enter a Target Position and Speed and then select an Absolute Move or a Relative
Move. Try a few of each.

32. There are also other screens and logic in the AGP that break down the operations even more.
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OPERATION SEQUENCE FOR A SERIES OF DESCRETE MOVE PROFILES:
I

1

Clear Control Word
bit 5 fto 0L

action or query done by ampiifier

action or query done by CAMopen
master

This diagram illustrates how to implement a series of
=t move parameters.

e moves as a series of discrete profiles.
trapezoid; 1 for s-curve.
-

1. Control Word bit 5 is “change set immediately.” Clearing it
: tells the amplifier to treat a series of moves as a series of
S discrete profiles.

2. Move Parameters are described on page 108.

3. Control Word bit 4 is “new setpoint.” It needs to be 0
because the move is triggered by a 0->1 transition.

4. Status Word bit 10 is “target reached.” Value is 0 when
move is in progress; 1 when move is finished.

5. Value of 1 indicates that valid data has been sent to
| amplifier and new move should begin.

o
6 g oy .
Ampifier sees b4 0-1 6. Amplifier must detect 0-1 transition to begin move.
transition;
copies buffered move to .
active registers. 7. Control word bit 6: value 0 causes absolute move; value 1

causes relative move.

o 8. Status Word bit 13 is “setpoint acknowledge.” A value of
mplifier starts . . e . .

absolute move. 1 indicates the amplifier has received a setpoint and has
started the move.

9. Control Word bit 4 is “new setpoint.” It needs to be 0 to

Amplifier starts relative move. . . -
allow the next move is triggered by a 0->1 transition. Also,

Gx e the 1->0 transition causes the ampilifier to clear bit 13.
—‘A/n'plifier sets Status Word bit
12t 10. Amplifier detects 0->1 transition of Control Word bit 4
(o | and clears bit 13 in response. When the motor reaches the
h Mm;ﬂw e target position, the amplifier sets Status Word bit 10 (“target
i reached”) to 1.
(10) |
‘. _Amplifier clears bit 12 (to 0). .
When target postion is 11. CANopen master returns to step 2 if there are more
e moves to complete; otherwise, the series of moves is
finished.
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STATUS WORD BREAKDOWN:
STATUS WORD INDEX 0x6041
Type Access Units Range Map PDO | Memory
Unsigned 16 RO - See Description, below. Event -

Description

This object identifies the current state of the amplifier and is bit-mapped as follows:

Bits Description

0 Ready to switch on.

1 Switched on.

2 Operation Enabled. Set when the amplifier is enabled.

3 Fault. If set, a latched fault condition is present in the amplifier.

4 Voltage enabled. Set if the amplifier bus voltage is above the minimum necessary for normal operation.

5 Quick Stop. When clear, the amplifier is performing a quick stop.

] Switch on disabled.

7 Waming. Set if a warning condition is present on the amplifier. Read the Manufacturer Status Register object
(index 0x1002, p. 56) for details of what waming is bit indicates.

Set if the last trajectory was aborted rather then finishing normally.

Remote. Set when the amplifier is being controlled by the CANopen interface. When clear, the amplifier may
be monitored through this interface, but some other input source is controlling it. Other input sources include
the serial port, amplifier CvM program, analog reference input, digital command signals {i.e. PWM input or
master controller), and intemal function generator. The input source is controlled by the "amplifier desired
state' value, which is normally programmed by the CME-2 software. This setting can be manipulated through
the CAMopen interface through the Desired State object (index 0x2300, p. 60).

10 Target Reached. This bit is set when the amplifier is finished running a trajectory, and the Position Ermor
(index 0x60F4, p. 116) has been within the Position Tracking Window (index 0xG067, p. 115) for the
programmed time. The bit is not cleared until a new trajectory is started.

11 Intemal Limit Active. This bit is set when one of the amplifier limits (current, voltage, velocity or position) is
active. The specific bits from the Manufacturer Status Register (index 0x1002, p. 56) that cause this bit to be
set can be customized by using the mask defined in the Limit Status Mask object (index 0x2184, p. 57).

12-13 | The meanings of these bits are operation mode specific:

Bit | Profile Position Profile Velocity Profile Torque Homing Mode Interpolated
Mode Mode Mode Position Mode
12 | Setpoint Speed = 0. Reserved Homing attained. Interpolated pos.
acknowledge. mode active.
13 | Following error. Maximum Reserved. Homing ermor. Reserved.
slippage error.
For information on operation modes, see Mode Of Operation (index 0x6060, p. 59).

14 Set when the amplifier is performing a move and cleared when the trajectory finishes. This bit is cleared
immediately at the end of the move, not after the motor has settled into position.

15 Reserved.
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CONTROL WORD BREAKDOWN:

CoNTROL WORD INDEX: 0xX6040
Type Access Units Range Map PDO | Memory
Unsigned 16 RW - See Description, below. EVENT R
Description

This object is used to controls the state of the amplifier. It can be used to enable / disable the
amplifier output, start, and abort moves in all operating modes, and clear fault conditions.

Control Word Bit Mapping
The value programmed into this object is bit-mapped as follows:

Bits | Description

0 Switch On. This bit must be set to enable the amplifier.

1 Enable Voltage. This bit must be set to enable the amplifier.

2 Quick Stop. If this bit is clear, then the amplifier is commanded to perform a quick stop.

3 Enable Operation. This bit must be set to enable the amplifier.

4-6 | Operation mode specific. Descriptions appear in the sections that describe the various operating modes. Also
see Mode OFf Operation (index 0x5060, p. 59).

7 Reset Fault. A low-to-high transition of this bit makes the amplifier attempt to clear any latched fault condition.

8 Halt. If the bit is set, the amplifier will perform a halt.

9-15 | Reserved for future use.
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HALT OPERATION BREAKDOWN:

HALT OPTION CODE INDEX 0X605D
Type Access Units Range Map PDO| Memory
Integer 16 RW - See Description, below. NO R
Description

This object defines the behavior of the amplifier when a halt command is issued. The following
values are defined.

Value | Description

0 Disable the amplifier's outputs

1 Slow down using the slow down ramp (i.e. the nommal move deceleration value).
2 Slow down using the quick stop ramp.

3 Stop the move abruptly.

All other values will produce unspecified results and should not be used.
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CHANGE MODE OF OPERATION BREAKDOWN:

MoDE OF OPERATION INDEX 0x6060
Type Access Units Range Map PDO | Memory
Integer & RW - See Description, below. YES R
Description

This object selects the amplifier's mode of operation. The modes of operation presently supported
by this device are:

Mode Description

1

Profile Position mode.

Profile Velocity mode.

Profile Torque mode.

= @ d=| 2

Homing mode.

Interpolated Position mode

The amplifier will not accept other values.

Note that there may be some delay between setting the mode of operation and the amplifier
assuming that mode. To read the active mode of operation, use object 0x6061.

DISPLAY MODE OF OPERATION BREAKDOWN:

MoDE OF OPERATION DISPLAY INDEX 0x6061
Type Access Units Range Map PDO| Memaory
Integer 8 RO - See Description, below. EVENT -
Description

This object displays the current mode of operation.
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PROFILE POSITION MODE CONTROL AND STATUS WORD BREAKDOWN:

Move-Related Control Word and Status Word Bit Settings

An amplifier's Control Word (index 0x6040) and Status Word (index 0x6041) play an important
role in the initiation and control of point-to-point move sequences, as described below.

Object Name / Index

Bit #

Bit Name

Description/Comments

Control Word / 0x6040

a

new setpoint

The transition of bit 4 from 0 to 1 is what causes the
amplifier to copy a set of move parameters from the
buffer to the active register, thus starting the next move.

change set
immediately

Allows or prevents aftempt to perform a series of moves
as one continuous profile (change move parameters while
move is in progress).

alue = 0: Amplifier will ignore a 0 to 1 transition on bit 4
if there is currently a move in progress.

Value = 1 and Motion Profile Type (index 0x6086, p. 178)

= trapezoidal or velocity mode: Allow new move to begin
immediately after bit 4 low-to-high transition.

Value = 1 and Motion Profile Type is S-curve: Ignore
update and continue move with old parameters.

absolute/relative

alue = 0: Move is absolute (based on home position).

Value = 1: Move is relative (based on current commanded
position).

halt

Value = 1: Interrupts the motion of the drive. Wait for
release to continue.

Status Word / 0x6041

10

target reached

Amplifier sets bit 10 to 1 when target position has been
reached. Amplifier clears bit 10 to zero when new target is
received.

I quick stop option code (p. 58) is 5, 6, 7, or 8, this bit is
set when the quick stop operation is finished and the
drive is halted.

Bit 10 is also set when a Halt occurs.

12

setpoint acknowledge

Set by the amplifier when Control Word bit 4 goes from 0
to 1. Cleared when Control Word bit 4 is cleared. An
invalid transition on Control Word bit 4 will not cause this
bit to be set. Invalid transitions include those made while
drive is in motion and in S-curve mode, or made while
drive in motion with Control Word bit 5 not set.
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