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1. Environmental Configuration
This example uses FBs PLC with CMECAT module to control a servo drive and

motor. The basic configuration is as follows.

h
FBSPLC —poo— CMECAT e servo motor
ort4 drive

Figure 1 Environmental configuration

After the CMECAT module starts up, it automatically detects port3 and port4 of
PLC and set Baud to 307200 bps. After the above actions are completed,
CMECAT's Run LED switches to Two-Flash mode.

FATEK" 6
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2. Use Steps

The steps for initializing the module are shown below. Users can choose to use
CMECAT Configurator or through the ladder program. CMECAT Configurator
supports four initialization methods. The “init from slave” and “init from flash”
methods have been incorporated into a block ladder and therefore can be
performed by switching on M1004 or M1005 in the program to achieve the same
effect. This is especially useful when use of computer is not considered. Relevant

PLC register meanings are described in Table 3.

Confirm the wiring

Y
Power on {ladder stopped)

Wait for CMECAT LEDs:
RUN = two-flash

ERR = off
Launch Launch WinProladder
CMECAT Configurator Start ladder

/\‘ leow

Init Init Init Init Init Init
master master master master master master
from from from from from from
slave ES flash CFG slave flash

and and

W start start
network network
Start network

|

Launch WinProladder
Start ladder

Ready for operation

Figure 2 Module initialization flow

In the figure, represents CMECAT Configurator operations, and

represents WinProladder operations.

FATEK" 2
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Control the servo motor according to the following steps. The explanations of the

various parts of the program can be found in the following chapters.

Ready for

operation

¥y

Fill in SDO task data

4

setup mod

R16to

e and data

4

start

M20 to

servo

y

A

M19 to
start motor

Figure 3  Servo drive control flow

ALl Tinthe figure represent WinProladder operations.
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3. Module Initialization
Use CMECAT Configurator to load a Fatek configuration file.

Choose Init Methec

Please decide how to initialize CMECAT :
(") Initialize From Slave EEPROM

(7} Initialize From ESI File

() Initialize From Flash Memory

(@) Initialize From Fatek Cfg File

[ Select

Figure 4 Choose initialization method

After the initialization is complete, the master page is as follows. Users can
confirm the following points:

1. Only one slave device (servo drive) in the EtherCAT network

2. The servo drive is in SAFE-OP state

3. Tx packet count = Rx packet count, error packet count =0

== O3 “ld
&) Bl Jl O
Master Status Fieldbus Status
State: 4 Tx Count: 2485 Slave Count: 1
Error : Mone Rx Count: 2485 CydeTime: 0O
COMport: OK Err Count: 0 l
Slave List
Mmae Config Addr State Link Topolegy 5SM# FMMU#
ASDA-A2-E CoE 0x1001 SAFE-OP QK END 4 2
Ready COMS 115200

Figure 5 Master page - bus status

The servo drive provides several control objects. The CMECAT can access these

FATEK" 4
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objects for control purposes. According to the EtherCAT protocol, the control

objects are hierarchically managed and can be viewed on the 2 page.

Slave Name : ASDA-AZ-F CoE Pos Addr : 1
Operation Mode : |~ Notset Config Addr : 0x1001
PDO Assignment
Sync Manager SM-PDO Mapping
SM  Size Type OD Index Size Mame
[sM2 96 out ||| Dx1501 9% RxPDO 1
SM3 %6 In
PDO Content
PDO-Object Mapping
0D Index OD SubIndex  Size Name
| Ox6040 0x0 16 ctrl word
OxG07A 0x0 32 target pp
OxE0FF 0x0 32 target pv
Ox6071 0x0 16 target tq
Ready COMS 115200

Figure 6 Master page - control objects (output)

Slave Name : ASDA-AJ-F CoE Pos Addr : 1 ——
Operation Mode : |~ Notset Config Addr : 0x1001 | |
PDO Assignment
Sync Manager SM-PDO Mapping
5M Size Type 0D Index Size Name
S5M2 96 Qut | Ox1A01 9% TxPDO 1
[sM3 96 In_ |
PDO Content
PDO-Object Mapping
0D Index OD Sublndex  Size Name
| OxG041 ox0 16 stat word
0x6064 Ox 0 32 actual pp
OX606C 0x0 32 actual pv
0x6077 ox0 16 actual tg
Ready COME 115200 4

Figure 7 Master page - control objects (input)

FATEK" 5
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Users can see the hierarchical structure of the control objects in the servo drive.
One RPDO and one TPDO are used under Sync Manager 2 and Sync Manager 3,
and 4 control objects are mapped to each PDO. In addition to the ctrlword, the
output section also controls the position, speed, and torque. The input is the
statword and the object that returns the current position, speed and torque.

Editing is allowed in this page.

The servo drive provides a control object to switch the operation mode. The
CMECAT Configurator lists all the modes supported by it. Users can select the
mode to switch to, as shown below.

gurato I J
o {:} = == . ()
S == |3 ) e (O

Slave Name : ASDA-AZ-F CoE Pos Addr : 1
Operation Mode : | = Notset Config Addr : 0x1001
Y Frofile Position
PDO Assignment — Profile Velocity
Profile Torque
Sync Manager = Homing ing
Interpolated Position

SM Size | Cydic Sync Position Size Name

M2 % Cydic Sync Velocity % RXFDO 1

™ Cydic Sync Torque

SM3 95 m

PDO Content

PDO-Object Mapping

0D Index 0D subIndex  Size MName

0x6040 0x0 16 cirl word

Ox607A Ox0 32 target pp

Ox60FF 0x0 32 target pv

0x6071 Ox0 16 target tq

Ready COME 115200

Figure 8 Master page - set operation mode

CMECAT automatically maps the control objects to the PLC registers. This part

cannot be modified. It can only be viewed on the ‘E page.

Table 1 Control objects

PLCL.ir

Sync Manager PDO Object name Index : sub index | Mapped PLC register
SM2 RPDO1 Control word 0x6040 : 0x00 R2024
(output) Target position 0x607A : 0x00 R2025 - R2026
Target velocity O0x60FF : 0x00 R2027 - R2028
FATEK' 6
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Target torque 0x6071 : 0x00 R2029

SM3 TPDO1 Status word 0x6041 : 0x00 R1000
(input) Actual position 0x6064 : 0x00 R1001 - R1002
Actual velocity 0x606C : 0x00 R1003 - R1004

Actual torque 0x6077 : 0x00 R1005

N > [ d
s Bl Jll O
# MName Object Mame OD Index  OD Subidx  Process Data PLC Reg RegCnt
1 ASDA-AZE CoE ctrl word 05040 Ox0 Cut R2024 1
1 ASDA-A2E CoE target pp 0x607A 0x 0 Qut R2025 2
1 ASDA-AZE CoE target pv 0x60FF OxQ Qut R2027 2
1 ASDA-AZE CoE target tg 0x6071 Ox0 Cut R2029 1
1  ASDA-AZE CoE stat word 0x6041 Ox 0 In R1000 1
1 ASDA-AZE CoE actual pp Ox6064 OxQ In R1001 2
1 ASDA-AZE CoE actual pv 0x606C Ox0 In R1003 2
1 ASDA-AZE CoE actual tg 0x6077 Ox0 In R1005 1
Ready COMSB 115200

Figure 9 Master page - PLC register map

Finally, confirm the setting of SDO task. This example maps the current servo
drive operating mode and speed in position control mode to the PLC register. This
part is also automatically assigned by the CMECAT module.

Table 2 SDO tasks

0 1 Mode of operation 0x6060 : 0x00 D3892 - D3893 write
1 1 Mode of operation 0x6061 : 0x00 D3830 - D3831 read
display
2 1 Profile velocity 0x6081 : 0x00 D3890 - D3891 write
3 1 Profile velocity 0x6081 : 0x00 D3832 - D3833 read
FATEK' 7
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J e O 9kEK
" Bl Jll O
# Pos Addr Index Sub Index Mode PLC Reg Status
1] 1 0x6060 0x0 Wirite 1byte D3392 QK
1 1 0x6061 ox0 Read 1byte D3330 QK
2 i 0x6081 0x0 Write 4byte 03890 Ok
3 1 0x6081 Ox0 Read 4byte D3332 QK
Ready COME 115200

Figure 10 Master page - SDO task

After everything is confirmed, press E to start the EtherCAT network.

The current settings can be saved to CMECAT internal flash memory (by pressing
@), and can be accessed directly (switch on M1005 in ladder program) without
using the CMECAT Configurator.

FATEK" 8
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This program controls one servo drive using three controlling mode: profile

position (PP), profile velocity (PV), and profile torque (TQ) modes.

M20 R16 M1004 M1005
Start Test function Setup mode Initialize
servo and data module

start / stop data mode

Switch cases
PP mode PV mode TQ mode
Change PDO data Change SDO data
CMECAT_CTRL CMECAT_INIT
PLC Port 4 PLC Port 3

Figure 11 Example program

The following table summarizes the PLC registers and relays used by this sample

program.

Table 3 Reserved registers and relays

D3000 - D3007 Clink SR
D3100 - D3107 Clink WR
M1000 - M1002 Clink status

M1

M1003 Clink start / stop
M1004 Initialize master from slave memory, start network
M1005 Initialize master from flash memory, start network
M1006 - M1007 Internal use
T200 - T201 Internal use
R17 Internal use

Change ctrlword

FATEK"
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M2 Change target position
M3 Change target velocity
M4 Change target torque
M5 Change operation mode
M19 Start / stop test

M20 Start servo

R16 User set operation mode

M101, M103, M104 Internal use

R500 - R504 Internal use

R510 - R519 Internal use

M11 - M18, M21, M22, | Internal use
M30 - M35, M40 - M43,
M50, M60, M120 -
M122

T112,T115,T117,T120 | Internal use

-T122,T142
co Internal use
R5 Internal use

Here are the important parts of the program.

4.1 Block ladder
Use of CMECAT module needs coincide with two block ladders (CMECAT_INIT
and CMECAT_CTRL), which perform necessary communication details
between the module and the PLC. The ladder program must add these two
lines to allow CMECAT to execute correctly.

block Tadder

199, TXTDF :
| cp | BLGCKS: 001 CMECAT_INIT |

1939. TXTDF
_CP_rBLCICK.S:DDl:CMECAT_CTRL I

Figure 12 Ladder program - block ladder

FATEK' 10
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4.2 Setup mode and data

Use R16 to switch operating modes. Supported modes are shown in the table

below.

Table 4 Supported operation modes

R16 value Operation mode
1 Profile position mode
3 Profile velocity mode
4 Profile torque mode

Subsequent programs use M101, M103, and M104 to indicate which mode

the servo drive is in.

setup mode and data
- R16 = 1 --> PP
- R16 = 3 ——> PV
-R16 = 4 -—> TQ
17.CMP— "m0l
EN- 5a: R16 Fa=b—§ »—
: sb: 1 :
—U/54 Fa=b—
La<h—
7. cMP— © m103
EN-{ 5a: R1E Fasb— »—
: sb: 3 :
—U/54 Fa=h—
La<h—
_17.cMP— " mio04
EN-{ 5a: R1E Fasb— »—
: sb: 4 :
—1,/54 Fa=h—
La<h—

Figure 13 Ladder program - switch operation mode

Depending on the current operating mode, fill in the corresponding data for
the servo drive to registers R503, R504 and R510 - R519. Please refer to

section 4.5 and 4.6 for more information.

4.3 Change PDO data
Register R500-R502 are the set value currently sent to the servo drive. In this
program, the value is updated to the corresponding register of each control
object (R2024 represents ctrlword, R2025-R2026 represent target position,
R2027- R2028 represent target speed and R2029 represent target torque).
The CMECAT module sends the set value periodically.

FATEK' 11
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change process data
- M1 to ctrl word
- M2 to target pp
- M3 to target pv
- M4 to target tq
M1 M1
1l R—
08. MOV
EN-H{ 5 : R500
D : R2024
M2 M2
It (R—
08. MOV
EN-H{ 5 : R501
D R2Z0D2E
08. MOV
EN-H{ 5 : R502
D : R2026&
M3 M3
1} R—
08. MOV
EN- 5 : RS0
D : R2027
08. MOV
EN—H 5 : R502
D : R2028
M4 M4
i1} (R—
08. MOV
EN-H{ 5 : R501
D : R2029

Figure 14 Ladder program - set PDO data

4.4 Change SDO data

In this example, the servo drive operation mode has been mapped to D3892 -
D3893. The operating mode setting R16 is updated to D3892 - D3893 and the

CMECAT module is informed to send the SDO write command to servo drive.

change sdo task data
- M5 to change opmode

M5
Tl

Figure 15

FATEK"

M5
{R}—
08. MOV
en| s R16
D : D2893
—08.MOV—
ENd s : 14413
D : R3500
08.MOV
en| s OF0O0H
D : R3501

Ladder program - set SDO data

12
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4.5 Start servo
The servo drive must be switched to the operating state before it can control

the motor. The figure below is the state machine.

Start
Not ready to
switch on

- 15
________ Switch on
disabled

Ready to
switch on

Operation
enabled

Power off or reset O

(A): Low-level power
Power for control unit enabled
High level power can be enabled

Fault reaction
active

Quick stop
active

Figure 16 State machine

The example program sends a series of control values to the servo drive's
control object (ctrlword) according to the specification that switches it to the
operating state. The content of the control value differs depending on the
operating mode (profile position, profile velocity, or profile torque).

start servo
20 .15 M20
| %
M20 08. MOV
14k EN- 5 : 128
. D : R500
o e
EN SET M21
M21 .15 : ComL
| N I
mM21 08. MOV
4l EN- 5 : R503
. D : R500
oo T
EN SET M22
M22 .15 : Come2
| N I L
oy . . . . . . — .
I‘l’l EN 5@ R504
. D : R500
iz : : : : : : : : S
—tl {R}¥—
AV . . . . . . . . T st
—tl {R}—
A . . . . . . . . " wize
—tl {R}—
Figure 17 Ladder program - start servo
FATEK"
13
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4.6 Run test function
The sample program sends different set values to the servo drive in order
where the counter CO (value from 0 to 5) controls the current set value. At
the meantime, the servo driver repeatedly executes the predefined five
different command values (R510 - R519).
After a command is sent, the sample program checks the servo drive control
objects (R1000 stands for status, R1001 - R1002 for the current position,
R1003 - R1004 for the current speed, R1005 for the current torque). After

confirming that the request is made, the next command is updated and sent.

test function
Mol K19 17.cMP—— " mis
| | | EN-{| sa: 5687 lasb— ¢ 3
’ ' ’ ) ' : : sb: R1000 :
—U/5 Fa=b—
Lach—
Mios w9 ) ) ) ) ) ——12. (- — '
I | | ENH 35a: R501 LD=0—
) ) ) ) ) ) Sh: R1003 )
—U/5{ D : R15 -CY—
|_BR—
Miod w19 ) ) ) ) ) ——12. (- — '
— | | | EN-| sa: R501 | p=0_
' ' ’ ) ' : : sb: R1005 :
—u/sd D : R15 cv—
|_BR—
mios  wmie i i ) ) ) 28 )
I | | EN-| ABS R15
M104 ‘ 17.CMP
EN—- 3a: 10 La=h—
Sh: R15 : M13
—u/s Lasb— ¢ »—
| ach—
s . . . . . . .
11t EN-{ SET M17
s ! ! ! ! ! ! i
7l EN sET M1z
miy ' i ) ) ) ) .15 : © omie
i o S A
miz ' i ) ) ) ) .15 : ToMna
i o RN LT
we . . . . . . .
i o
M11 : : . . ) i
—it o
EN SET M15
Mis ’ ) ) ) ) ) .15 : ©omis
i 0 T T A
. ‘ . ! ! ! ! i " e
PLS co CUP—— »—
ve . ) ) ) ) ) vt : )
11t CLR
Figure 18 Ladder program - run test function
FATEK"
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