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A.Caution

This manual provides an introduction to product functions, specifications,
installation, basic operations and settings.

This product is an OPEN TYPE device and therefore should be installed in
an enclosure free of airborne dust, humidity, electric shock and vibration.
The enclosure should prevent non-maintenance staff from operating the
device (e.g. key or specific tools are required for operating the enclosure)
in case that danger and damage on the device may occur.

Be sure to read the manual carefully and follow the instructions so as to
avoid injuries to personnel and damage to products.
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DVP-50MC Series Motion Controller Operation Manual

Thank you for purchasing DVP-50MC series motion controller which is created on the basis of motion control
and we are providing you with a high-end motion control system.

This manual describes the product specifications, functions, system architecture, installation, wiring,
execution principle, logic instructions and motion control instructions, trouble-shooting, communication
protocols, homing modes and other relevant information.

Make sure that you have well known about the motion control system configuration and product operation
before use.

1.1 Explanation of Symbols in This Manual

® Precautions before operation

Before operation, please read relevant safety instructions carefully so as to prevent an injury to personnel
and damage to products.

é indicates the highly potential hazards. Severe personnel injury or even death will
Danger | result if you do not follow the instructions.

) indicates the potential hazards. Minor personnel injury or even death may result if
A Warning | you do not follow the instructions.

) indicates much attention should be paid. A bad accident can occur if you do not
A Caution | follow the instructions.

1.2 Revision History

DVP-50MC series operation manual revision history:
Version Revision Release Date

1st The first version was released Jul. 10, 2018

1. The contents about DVP50MC11T-06, DVP50MC11P-06 and

DVP50MC11P are added.

Function that Ethernet Communication port Supports in

Section 6.7.1 is added.

Communication instructions in Section 8.14 are added.

PID-related instructions in Section 8.17 are added.

Network Diagnosis instructions in Section 8.19 are added.

Read and Write Offset Bit Value instructions in Section 8.20

are added.

. FCSinstructions in Section 8.21 are added.

2 8. The instructions with the name starting with DMC in Section Jan. 13,2020
11.3 are added.

9. G code instructions in Section 11.6 are added.

10. Axes group instructions in Section 11.7 are added.

11. Coordination instructions in Section 11.8 are added.

12. Communication instructions in section 8.14 are added.

13. The contents about error IDs in motion instructions in Section
12.2 are modified and added.

14. The contents about system error codes in Section 12.3 are
modified and added.

N

o v A®

~

1-2



Chapter 2 Overview

Table of Contents

2.1 Product DescCription...ccccciiiiimmsesmrsssmsassssasssssssssnsssansssanssnnnsnnnns 2-2
2.2 FUNCUIONS...icciieiiseriamrsnsssnssasssassanssasssnssanssnssanssnnssnssanssnnsnnsnnnsnnnnnns 2-2
2.3 Profile and Components .....ccuicriimrmsnsmsssmsasssssssssnssssnsssnnsssnnsnnnns 2-3

2-1



DVP-50MC Series Motion Controller Operation Manual

2.1 Product Description

DVP-50MC series motion controllers are multi-axis motion controllers researched and produced by
Delta autonomously on the basis of EtherCAT field bus. The bus transmission rate is 100Mbps, adopting the
distribution clock for the high-speed, precise and high-efficiency data transmission and the convenient
synchronization of multiple axes.

In addition, it also supports standard motion control instruction libraries defined by international organizations.
It brings users great convenience to learn and develop projects quickly. Maximum 24 axes can be controlled
via EtherCAT port. The single-axis motion instructions including velocity, position, torque and homing
instructions as well as multi-axis instructions such as electronic gear, electronic cam, rotary cut and G code
are supported.

Multiple communication ports are built in the motion controller. And thus various communication functions can
be realized without adding modules. The motion controller has left-side and right-side extension ports for
adding DVP-S series modules to its left and right sides. (The left-side port is a high-speed parallel extension

port.)

DVP-50MC series motion controller also has a built-in EtherCAT master communication port. The wiring is
easy and convenient. Thanks to the high-speed reliable EtherCAT bus and 1GHz high-speed floating point
processor, the motion controller can be widely applied to a variety of automation control industries such as
packaging, printing, encapsulating, wire cutting, drug manufacturing and so on.

DVP-50MC series motion controllers include DVP50MC11T, DVP50MC11T-06, DVP50MC11P and
DVP50MC11P-06. For the four models, the maximum numbers of axes they can control are different, which is
described in Chapter 3 Specification. The local output points of DVP50MC11T and DVP50MC11T-06 are of
NPN transistor outputs and the local output points of DVP50MC11P and DVP50MC11P-06 are of PNP
transistor outputs.

2.2 Functions

® The transmission speed is 100Mbps in the EtherCAT bus network for the high-speed, precise and
high-efficiency data transmission.

® DVP50MCI11T and DVP50MC11P can control up to 24 real axes (with axis No. ranging from 1 to
32).

® DVP50MC11T-06 and DVP50MC11P-06 can control up to 6 real axes (with axis No. ranging from 1
to 16).

® The virtual axis and encoder axis can be built inside DVP50MC11T and DVP50MC11P (with the
axis No. ranging from 1 to 32, which can not be the same as that of real axes).

® The virtual axis and encoder axis can be built inside DVP50MC11T-06 and DVP50MC11P-06 (with
the axis No. ranging from 1 to 16, which can not be the same as that of real axes).

® Equipped with 1GHz high-speed floating-point operation processor; supporting 64-bit floating point
(LREAL) and capable to meet various complicated motion control.

® With two built-in incremental encoder ports and one SSI absolute encoder port.

® \With one EtherCAT port, one Ethernet port, one RS-232 port and one RS-485 ports built in the
controller.

® With one built-in CAN port serving as CANopen master or slave.

® Supports powerful field network (as Profibus-DP slave) for construction of a function-complicated
control system.

® \With a variety of I/O extensions (Left-side high-speed AIAO; right-side low-speed AIAO and DIDO,
temperature modules and etc.).

® Using the easy-to-use software interface with the features of complete function and convenient
application.

® Providing standard bus cables, terminal resistors, distributor boxes and other accessories as well
as easy and convenient plug-and-play wiring.

2-2



Chapter 2 Specifications

2.3 Profile and Components

=

TovPsoMC1 T T caveren
DVP50MC11T T a2

LIl d

F==

®

®

1¥0d
NOISN3LX3

®

<

N
it}

@ Model name @ Right-side extension module port
® State indicators Q Input and output pins and symbols
® COM/SSI communication port @ 24V power port

@ Encoder port @  screw fixing clip

® EtherCAT communication port @ Extension module fixing clip

® Ethernet communication port i) Left-side extension module port
@ CANopen communication port @ Nameplate

IO indicators ) DIN rail fixing clip

© SD card slot
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3.1 Functional Specifications
3.1.1 Specifications
Item Specification
Size 20M
Program Number
capacit i
pacity Quantity of POU 1024
Memory Latched Size 128K
capacity for .
Programming = variables NerHlatliee S 20M
One single G
code Size 256K
G code program
G code .
programs Quantity 64
No. of
No. of | No. of real
Model name real | virtual | axes&
axes | axes | virtual
Max. number of axes for axes
singlle-axis control DVP50MC11T 24 32 32
controlled 06
axes DVP50MC11P 24 32 32
Motion DVP50MC11P-
control 06 6 16 16
Max. number of axes for 8
linear interpolation
Max. number of axes for 3
circular interpolation
Numberof ;. Quantity | 64
cams Y
Cam key | Key points of .
points one single cam (ESLEA 2048
EtherCAT 1 Transmission speed: 100Mbps
EtherNet 1 Works as master or slave
CAN 1 Works as CANopen master or slave
RS-232 1 Works as master or slave
RS485 1 Works as master or slave
Incremental 2 Builds an encoder axis. Z signal can trigger
encoder an interrupt program.
o SSl - absoluie 1 Builds an encoder axis.
Built-in ports encoder
: . 16 points (External interrupt trigger is
Input points Quantity supported.)
Output points Quantity 8 points
Left—s@e 1 DVP-S series left-side extension module
extension port
nght—glde 1 DVP-S series special module
extension port
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Item Specification
Left-side ti{gﬁggﬂ Quantit 8 pieces of DVP-S series left-side
i extension Y extension modules

Left-side and modules

right-side Special . . i . .

T Right-side | modules Quantity 8 pieces of DVP-S series special modules
extension . . .

Digital modules glfug:ijri; 240 input points and 240 output points

3.1.2 Devices and Data Types
3.1.2.1 Devices

® Device Name Explanation

% | X0.0

—‘7 _l_— Digital point number

Prefix 2 symbol
Prefix 1 symbol
Afixed character

() Relevant Devices of DVP-50MC Series MotionController Used in the Software

No. ltem Content
1 Prefix 1 symbol I Q M
5 Prefix 1 name Inp_ut Output Interm(_ediate
device device device
3 Prefix 2 symbol X B W D L
4 Data type of prefix 2 BIT BYTE WORD DWORD QWORD
5 %IX0.0 %IBO %IWO0 %IDO0 %ILO
6 Device example %QX0.0 %QB0 %QWO0 %QDO0 %QLO0
7 %MX0.0 %MBO %MWO0 %MDO %MLO

® The Corresponding Relationships of Devices
%MLO includes %MB0~%MB7, %MDO includes %MB0~%MB3 and %MWO includes %MB0~%MB1 as
shown in the following table.

Corresponding relationships

Device The 1st WORD The 24 WORD The 39 WORD The 4" WORD
name | Bit Bit | Bit Bit | Bit Bit | Bit Bit | Bit Bit | Bit Bit | Bit Bit | Bit Bit

ol 17 8/ l1530 /78! /153 0 7 8 1510 = 7|8 " 15
%MX [%MX0.0~0.7|%MX1.0~1.7|%MX2.0~2.7|%MX3.0~3.7 |%MX4.0~4.7 |%MX5.0~5.7 | %MX6.0~6.7 | %MX7.0~7.7
%MB %MBO %MB1 %MB2 %MB3 %MB4 %MB5 %MB6 %MB7
%MW %MWO %MW1 %MW 2 %MW 3
%MD %MDO %MD1
%ML %MLO

%ML1 includes %MB8~%MB15, %MD2 includes %MB8~%MB11, %MW4 includes %MB8~%MB9 and
%MBS8 includes %MX8.0~8.7 as shown in the following table.
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Corresponding relationships
Device The 5" WORD The 6" WORD The 7 WORD The 8" WORD
Name gyt Bit Bt  Bit|Bit|  Bit Bit | Bit Bit | Bit Bit  Bit Bit | Bit Bit Bit
0 7/87/15|0 7 8 °7115|0 7/8|7(15|0 7,8 715
YMX | %6MX8.0~8.7 96MX9.0~9.7 %MX1$.0~10 %MXl%.O~11 %MX1$.0~12%MX1$.0~13%MX1;1.0~14%MX1$.0~15
%MB %MB8 %MB9 %MB10 %MB11 %MB12 %MB13 %MB14 %MB15
%MW %MW4 %MW5 %MW6 %MW7
%MD %MD2 %MD3
%ML %ML1
E 3.1.2.2 Valid Ranges of Devices
® The table of valid ranges of the register in the motion controller
Register name Expression Range
%IX %I1X0.0~%IX0.7 %I1X0.0~%IX127.7
%QX %QX0.0~%QX0.7 %QX0.0~%QX127.7
%MX %MX0.0 %MX0.0~%MX131071.7
%IB %IB0 %IB0~%IB127
%QB %QB0 %QB0~%QB127
%MB %MBO %MB0~%MB131071
%IW %IWO0 %IW0~%IW63
%QW %QWO0 %QW0~%QW63
%MW %MWO %MW 0~%MW 65535
%ID %IDO0 %ID0~%ID31
%QD %QDO0 %QD0~%QD31
%MD %MDO %MD0~%MD32767
%IL %IL0 %IL0~%IL15
%QL %QLO %QL0~%QL15
%ML %MLO %MLO~%ML16383

® The table of Modbus register addresses
The Modbus addresses which are within the range of 16#0000~16#FFFF can be accessed via the standard
MODBUS function code 01, 02, 03, 05, 06, 16#0F and 16#10. When a MODBUS function code is used to
access bit devices, please access QX and IX bit devices. If MX bit devices need be accessed, the MW device
is accessed and then the values in the MX bit devices can be got through the MW device.

See Section 3.1.2.1 for details on the correponding relationship between MW and MX devices.

RZ%';;er R(i%seter Range Modbus address adgﬂrzgzliipe
9%1X0.0~%1X0.7 16#6000~16#6007
| B 9%1X1.0~%IX1.7 16#6008~16#600F
apuy | e [
%IX127.0~%IX127.7 16#63F8~16463FF
Word | %IW0~%IW63 16#8000~16#803F Standard Modbus
%QX0.0~%QX0.7 16#A000~164#A007 address
o - 9%QX1.0~%QX1.7 16#A008~16#A00F
oupuy | el
%QX127.0~%QX127.7 16#A3F8~164#A3FF
Word | %QWO0~%QW63 16#A000~16#A03F
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Register Register Range Modbus address Modbus
area type address type
. Word %MWO0~%MW32767 16#0000~16#7FFF
(Register)

3.1.2.3 Latched Devices

The %MWO0~%MW999 devices are latched devices in which data are retained when power off. Besides, the
variables defined in the software can select Retain as its property. The capacity of latched devices is 128K

bytes.

3.1.2.4 Data Types and Valid Ranges Supported

The data types and valid ranges of the variables in the software that the motion controller uses are shown in
the following table.

No. | Datatype Valid range Initial value
1 BOOL TRUE or FALSE FALSE
2 BYTE 16#00 ~ FF 16#00
3 WORD 16#0000 ~ FFFF 16#0000
4 DWORD | 16#00000000 ~ FFFFFFFF 16#00000000
5 | LWORD | 16#0000000000000000 ~ FFFFFFFFFFFFFFFF 000000000
6 USINT 0~ +255 0
7 UINT 0 ~ +65535 0
8 UDINT 0 ~ +4294967295 0
9 ULINT 0 ~ +18446744073709551615 0
10 | SINT -128 ~ +127 0
11 INT -32768 ~ +32767 0
12 | DINT -2147483648 ~ +2147483647 0
13 | LINT -0223372036854775808 ~ +9223372036854775807 0
-3.402823e+38 ~ -1.175495e-38, 0,
14 | REAL +1.175495€-38 ~ +3.402823e+38 0.0
15 | LREAL -1.79769313486231e+308 ~ -2.22507385850721e-308, 0, 0.0
+2.22507385850721e-308 ~ +1.79769313486231e+308, '
THXXXXXXAXXhXXMXXsXXXms, Unit: ns.
16 | TIME Range: T#0ns~213503d23h34m33s709.551ms T#Oms
17 | DATE D#Y-M-D. Range: D#1970-01-01~D#2106-02-07. Unit: s. D#1970-01-01
TOD#H:M:S:MS, Range:TOD#00:00:00~23:59:59.999. Unit: ms.
If O is written, TOD#00:00:00 is displayed. If 1 is written,
TOD#00:00:00.001 is displayed. If 86399999 is written, AA.
18 | TOD TOD#23:59:59.999 is displayed. If 86400000 is written, TOD#00:00:00
TOD#00:00:00 is displayed. If 4294967295 is written,
TOD#17:2:47.295 is displayed.
19 | DT DT#Y-M-D-H-M-S. Range: DT#1970-01-01-0:0:0~2106-02-07- DT#1970-01-01-
6:28:15. Unit: s. 0:0:0
20 | STRING 0~32000 characters Y
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3.2

® Electrical specification

Electrical Specifications

Item

Content

Power voltage

24 VDC (-15% ~ +20%)

Fuse capacity

3 A/30 VDC, Polyswitch

Isolation voltage

500 VDC (Secondary-PE)

Consumption power

8W Max

Vibration/shock immunity

Standard: IEC61131-2,IEC 68-2-6 (TEST Fc)/IEC61131-2 & IEC 68-2-27
(TEST Ea)

Interference immunity

Static electricity: 8KV Air Discharge, 4KV Contact Discharge
EFT: Power Line: +2KV, Digital Input: 1KV,
Communication 1/O: £1KV

RS: 80MHz ~ 1000MHz, 10V/m.

Conducted Susceptibility Test: 150kHz ~ 80MHz, 3V/m
Surge Test: Power line 0.5KV DM/CM

Environment

Work: 0°C ~ 55°C (Temperature), 5 ~ 95% (Humidity), pollution level 2
Storage: -25°C ~ 70°C (Temperature), 5 ~ 95% (Humidity).

Weight

About 425¢g

® FElectrical specification for input points

Item

Content

Number of input channels

16 channels

Channel type

High-speed digital input type for the 16 channels

Input terminals

Terminal 10~17 - 110~117

Common terminal for input
points

Terminal S0/S1

Input type

Sink or Source mode

Input delay

2.5uS (OFF->ON),5uS (ON->OFF)

Input current

24 VDC, 5mA

Max. cable length

The shielded cable: 500m

The unshielded cable: 300m

® Electrical specification for output points

Item

Content

Number of output channels

8 transistors for output (N-MOS)

Channel type

High-speed digital output type for 8 channels

Output terminals

Terminal Q0~Q7

Common terminal for output
points

Terminal UP/ZP (Used for connection of anode or cathode of supply power)

Power voltage for output
points

24 VDC ( -15% ~ +20% ) #1

Output delay

2uS ( OFF->ON),3uS ( ON->OFF)

Max. switch frequency

1KHZ

Max. loading

Resistance: 0.5A/1point ( 2A/ZP)

Inductance: 13W ( 24vDC )

Bulb: 2.5W ( 24VDC)
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Iltem

Content

Max. cable length

The shielded cable: 500m

The unshielded cable: 300m

#1: UP and ZP must connect the auxiliary power 24VDC (-15%~20%).
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4.1 System Constitution

A multi-layer industrial network can be built via the motion controller. By using the motion controller, the
network can consist of top-layer Ethernet and EtherCAT, middle-layer CANopen and Profibus bus as well as
bottom-layer RS-485 bus which supports Modbus as follows.

_ PC
P{RJOJF[ I
BlU/S
RS-232
. 1 I
< [ ]
RS-485 O s 5
( ()
S
e w
ml
" Eﬂ’ AC motor drive ASDA-A2-M HMI Temperature controller
e
ASDA-A2-E ASDA-A2-E ASDA-A2-E
Temperature AC motor drive PLC f f -
controller K o 13 =
'
'
'

Encoder

~

The figure above illustrates the peripheral devices which are connected to various ports of the motion
controller in the entire system. Refer to “Wiring, Communication Setting and Network Construction” for details
on the functions of communication ports.
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4.2 Introduction to EtherCAT Fieldbus

4.2.1 Features of EtherCAT Fieldbus

The EtherCAT bus is the Ethernet-based fieldbus. The communication rate of the EtherCAT network is
100Mbps and the distance between two adjacent nodes is not over 50 metres. Obviously different from general
Ethernet network, one EtherCAT network has just one EtherCAT master and EtherCAT slaves contain ESC
chips (EtherCAT Slave Controller) specially used for processing EtherCAT communication data and inserting
the data which slaves need to transmit to the master into the EtherCAT frame. The last EtherCAT slave in the
network will return the data which have been handled to the master in order. The illustration of data
transmission is shown as below.

During the data exchange between master and slaves, slaves achieve the processing of EtherCAT bus data
via ESC chips. By doing so, the efficiency of bus data processing has been greatly improved. Thanks to the
ESC chips in slaves, the master can make a communication with all slaves in an EtherCAT data frame and
thus the communication efficiency is enhanced.

Frame Ethernet EtherCAT Masterdata | siave 1data Masterdata | Slave 2 data Master data | Slave n data
Structure header header senttoslaved sent to master sent to slave 2| sent to master| sent to slave n|sent to master

The data which have been
handled by the last slave
return to the master
automatically,

|
|nwn| -
&

||_ij --’
(e

———————————— i ——————————

—— = ——
U N B —
—_——— e e — -

,——‘———‘———.

EtherCAT master EtherCAT slave 1 EtherCAT slave 2 EtherCAT Slave n

4.2.2 EtherCAT Communication between the Controller and Slaves

Since the EtherCAT bus is the EtherNet-based fieldbus, the EtherCAT data frame still adopts the UDP/IP
Ethernet data frame structure.

EtherCAT data frame structure is displayed as below. EtherCAT data field includes 2 bytes of EtherCAT data
header and 44~1498 bytes of EtherCAT data. EtherCAT Data field consists of one or more EtherCAT
datagrams. EtherCAT Data can be defined and analyzed in a protocol as long as the master and slaves comply
with the protocol. Currently the two protocols mostly used are COE (CANopen Over EtherCAT) and SOE
(Sercos Over EtherCAT). The motion controller uses the COE protocol.

Ethernet header EtherCAT data field Frame
" 6bytes Gbytes  2bytes| 2bytes 44~1458 bytes 17 4bytes
o EtherType] EtherCAT
Destination] Source 0x88A4 E!| header EtherCAT data FCS
T1bytEs 1byte 4bytes'______\“ _

EtherCAT

data length |Reserved Type |Datagram|Datagram|Datagram
10 bytes 1486 bytes at most bytes

Datagram)| Data WKC

Header

The EtherCAT port of the controller exchanges data with EtherCAT slaves according to COE ( CANopen over

EtherCAT) protocol. There are two kinds of transmission methods for the controller and slaves. One is cyclic
data exchange based on the specified time cycle, called PDO (Process Data Object). The other is request-
response data exchange, called SDO (Service Data Object).

PDO data transmission is used for speedy cyclic data exchange. While master and slaves are exchanging
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data through PDO, the other party does not need to make any response after one party sends out data. If the
controller controls EtherCAT slave via motion instructions, the data exchange between the controller and
slaves are conducted through PDO.

The SDO data are sent only when the master need read or write data in the slave. The SDO transmission
method can only be used for the master to read or write the data in the slave and the slave need respond to
the master. Reading or writing data via SDO can be achieved by using DMC_ReadParameter_Motion and
DMC_WriteParameter_Motion instructions.

Controller
o Master ] PDO communication Slave
g’f EtherCAT bus data
i ( Cyclic transmission ) !
3 Output data _ '
P Input data ,

! EtherCAT bus data \
(Transmission when SDO is requested)

Request data

Response data

A

4.2.3 Initialization of EtherCAT Network

The EtherCAT slave that the EtherCAT master controls need be configured to the master in the software. As
the EtherCAT master, the controller will initialize the slave configured in the software after power ON. The
initialization includes following procedures.

1. The network initialization command is sent through broadcasting and the initialization of all slaves
starts. All slaves enter the Pre-Operational status.

2. Slave data for cyclic exchange are configured based on the configuration information in the software.

3. The slave which is configured successfully enters the Operational status and makes a connection with
the master.

4. After the configured slave enters the Operational status, the master and slave start to conduct the
cyclical data exchange.

The initialization process above is completed by the controller without users’ operation.

4.2.4 How to handle the Mismatch between EtherCAT Configuration
and Actually Connected Devices in Quantity

After the master initializes slaves, all slaves which are configured successfully can be controlled by the master
no matter whether the quantity of the slaves configured in the software are same as that of the devices actually
connected to EtherCAT port or not. For instance, if there are two EtherCAT slaves configured in the software,
but actually only one of them is connected, the actually connected one can be controlled via motion instructions.
The slave which has been configured in the software is connected to the network after the master has made
a connection with the slave which has been connected to the network. In this case, the master will not make
the connection with the slave which is connected to the network later.
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4.2.5 EtherCAT Slave Offline and Recovery Mechanism

The master will not make a connection with the offline slaves again if some of EtherCAT slaves are offline due
to communication cable removal after the EtherCAT slaves and the master make a connection. The offline
slaves can not be controlled via motion control instructions and the rest slaves which are not offline will not be
affected.

If all slaves configured in the master are offline, the master and all slaves make the connection again. After the
connection is made again, MC_Reset need be executed on the offline slaves and then the slaves can be
controlled.

If the offline slaves are required to make the connection with the master again, the EtherCAT cable between
the controller and the first servo drive should be re-plugged after being removed or the controller is repowered
on. If the normally running slaves are affected due to the operations mentioned above, the normally working
slaves and the master will make the connection again. If some axis is running, it will be caused to stop running
immediately in the situation.

4.2.6 Servos Connectable to EtherCAT Port

There are many models for ASDA-A2, ASDA-B3 and ASDA-A3 series servo drives. ASDA-A2-XXXX-E,
ASDA-A2-XXXX-EN, ASDA-B3-XXXX-E and ASDA-A3-XXXX-E models support EtherCAT communication.
Only these models of servo drives can be used to build EtherCAT motion control network through the
connection to the EtherCAT port of the motion controller.

® |llustration of the servo drive model

ASD - A2 - 07 43 -E

Input voltage&
number of phases

21:220V 1 phase
23:220V 3 phase
43:400V 3 phase

Rated input power
01:100W  20:2kW
02:200W  30:3kW
04:400W  45:4 5kW
07:750W  55:5.5kW
10:1kW 75:7.5kW
15:1.5kW 1B:11kW
1F:15kW

Product serjes:
A2

Product name:
AC servo drive

® Relevant servo parameter settings are shown in the following table when the motion controller and the
servo drive are connected.

Parameter Explanation Setting value Explanation
P1-01 Set up the control X0C*! Set to EtherCAT mode
mode of the servo
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*1 . The output directions of the torque are illustrated as below when the value of X is 0 and 1 respectively.

0 1
Positive
direction
P(CCW) N(CW)
Negative
direction
N(CW) P(CCW)

® The wiring figure of the motion controller and ASDA-A2-XXXX-E series servo drives
DVP50MC11T

0000
8372

UC-EMCO003-02A

I | —

UC-EMCO005-02A

m
i

ASDA-A2eeee-E ASDA-A2¢eee-E ASDA-A2¢eee-E

Note:

1. Please refer to the servo operation manual for the wiring of ASDA-A2-XXXX-E series servo

drives, servo motors and encoders.

2. Choose UC-EMCO003-02A, UC-EMC005-02A or UC-EMC010-02A communication cable

according to the field situation.

3. Refer to section E.1 for explanation of EtherCAT communication cable models.
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4.3 Power Supply

Delta power modules are recommended as the power supply for the motion controller. Delta power modules
are listed in the following table.

Module Input Output Output International
Ak name FIEED voltage voltage el s current Standard
1 DVPPS02 i 48W 2A
Sndle gs-aeavaC  24vDC c €° .
2 DVPPS05 phase 120w 5A

4.4 Left-side Extension

4.4.1 Connectable Left-side Extension Module

Max. 8 high-speed extension modules can be connected to the left side of the motion controller and the
connectable modules are listed in the following table.

No. Module name Module type Description
1 DVPO4AD-SL Analog module Analog input
2 DVPO4DA-SL Analog module Analog output

Profibus

Network module o
communication

3 DVPPF02-SL

™|

4.4.2 Allocation of Left-side Network Module Addresses

® About Input and Output Mapping Areas of Left-side Network Modules

The input and output mapping areas of different positions of the left side of the PLC are listed as follows when
the network modules connected to the left side of the motion controller serve as a slave. The position 1 is for
the first module connected to the left side of the PLC; the position 2 is for the second one connected to the left
side of the PLC and so on.

Mapping
area Output mapping area Input mapping area
Position
1 %MW 6250~%MW 6377 %MW6000~%MW6127
2 %MW6750~%MW 6877 %MW 6500~%MW 6627
3 %MW 7250~%MW 7377 %MW 7000~%MW 7127
4 %MW 7750~%MW 7877 %MW 7500~%MW 7627
5 %MW8250~%MW8377 %MW8000~%MW8127
6 %MW8750~%MW8877 %MW8500~%MW8627
7 %MW9250~%MW9377 %MW9000~%MW9127
8 %MW9750~%MW9877 %MW9500~%MW 9627

Refer to the operation manuals of modules for details on allocation of left-side extension module mapping
areas. Pay attention to how the mapping address expression format is changed in the operation manual.

For example, the output mapping area for DVPPF02-SL is D6250~D6349. But the area address is expressed
as %MW6250~%MW6349 when the module is connected to the left of the motion controller.

4.4.3 Method of Reading/Writing of Left-side Modules

The mation controller can read and write data in CR registers of the left-side extension modules via FROM/TO
instruction. For instance, the modules such as DVP04AD-SL and DVP0O4DA-SL may use FROM/TO to read
and write data in CR.
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4.5

Right-side Extension

4.5.1 Connectable Right-side Extension Modules

DVP-S series extension modules including digital modules, analog modules and temperature modules can
be connected to the right side of the motion controller. Digital modules can connect maximum 240 input
points and 240 output points. Maximum 8 analog modules can be connected. The connectable right-side
extension modules are listed in the following table.

Input data Output data '
No. Module name length length Extension type
1 DVP0O8SM11N 8 bits - , ,
- Input point extension
2 DVP16SM11N 16 bits -
3 DVPO6SN11R - 6 bits
4 DVPO8SN11R/T - 8 bits Output point extension
5 DVP16SN11T - 16 bits
6 DVPO8SP11R/T 4 bits 4 bits
7 DVP16SP11R/T 8 bits 8 bits Combination pf input extension and
output extension
8 DVP16SP11TS ( PNP) 8 bits 8 bits
9 DVP32SM11N 32 bits - Pin-connector input
10 DVP32SN11TN - 32 bits Pin-connector output
11 DVPO8ST11N 8 hits - Digital switch
12 | DVPO4AD-S 4 words - )
Analog input
13 | DVPO6AD-S 6 words -
14 | DVPO4DA-S - 4 words
Analog output
15 | DVP0O2DA-S - 2 words
16 DVPO6XA-S 4 words 2 words Analog input and analog output
17 | DVPO4PT-S 4 words - Sensor
18 | DVPO6PT-S 6 words - (Model: PT100)
Sensor
19 | DVPO4TC-S 4 words i (Model: J, K, R, S, T thermocouples)
Pulse output
Three modes using the differential
20 | DVPOIPU-S ) i output way: Pulse/Dir, FP (CW)/RP
(CCw), A/B

4.5.2 Allocation of Right-side Extension Module Addresses

The motion controller can connect DVP-S series extension modules to its right side and max. 240 digital
input points and 240 digital output points are connectable. Max. 8 special modules are connectable such as
analog modules, temperature modules and pulse modules. Up to 14 digital modules and special modules at
most are connectable to the right side of the motion controller.

® Digital numbers of right-side digital extension modules

1. The digital point number of the digital extension modules connected to the right of the motion
controller starts from 2.0. For example, the input point for the first digital module starts from %1X2.0
and the output point starts from %QX2.0. It is counted as 8 points if the number is less than 8.

2. Digital input points and output points are numbered in decimal system as below.

%IX2.0 ~%IX2.7,......, %IX8.0 ~%IX8.7,......, %IX31.0 ~ %IX31.7
%QX2.0 ~ %QX2.7,......, %QX8.0 ~ %QX8.7,......, %QX31.0 ~ %QX31.7
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® About theright-side special module and serial number

1. The right-side extension modules such as analog modules, temperature modules and pulse
modules are regarded as special modules.

2. The serial number of the first special module to the right side of the motion controller is 0; the serial
number of the second one is 1, and so on. Maximum 8 special modules can be connected. The
start address for input of the right-side special module is %MW 10000 and the start address for
output of the right-side special module is %MW 10500.

4.6 SD Memory Card
4.6.1 Model and Specification

® Model and Appearance

SD memory cards can be classified into SD, Mini SD and Micro SD according to its size. The motion controller
only supports the first standard-dimension SD as below.

Mini SD

Gmm

21

42.0mm

|< 20,0mm
- z40mm Micro SD

LLOmm

i

|< N
15 0mm

® Specification

There are various SD card specifications on current market. Except that SD cards are different in size, they
can be classified into SD, SDHC and SDXC according to its capacity. However, the controller only supports
basic SD specification currently. The following table includes the information of SD card family members. The
controller only supports SD and SDHC. Please make sure to purchase the SD card of the right specification

that the controller supports.

® SD card classification

Class SD SDHC SDXC
Capacity | 32MB~2GB 4GB~32GB 32GB~2TB
File system | FAT16/FAT32 | FAT32 exFAT ( FAT64 )
Size SD SDHC | Mini SDHC | Micro SDHC | SDXC | Micro SDXC
CLASS 2 (Min. 2MB/Sec.) CLASS 2 (Min. 2MB/Sec.)
SDspeed |\ CLASS 4 (Min. 4MB/Sec.) CLASS 4 (Min. 4MB/Sec.)
level CLASS 6 (Min. 6MB/Sec.) CLASS 6 (Min. 6MB/Sec.)
CLASS 10 (Min. 10MB/Sec.) CLASS 10 (Min. 10MB/Sec.)

* Please notice that there is a kind of MMC card which is very similar to SD card in appearance and thus
please differentiate them carefully during purchase.
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® Before use of SD card

B Write-protection function of the memory card
There is a write-protection switch for general SD cards. The data can not be written into SD card if the
switch is moved to the Lock position. Hence, please ensure that the write-protection switch of SD card
has been released correctly before SD card is used and then the write-into function can be executed in
the controller.

Released

Sacure Digeal

Write-
protected
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5.1 Dimensions
5.1.1 Profile and Dimensions
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5.1.2 Dimensions of Left-side and Right-side Extension Modules

® See the following dimension figure of a left-side extension module by taking DVPCOPM-SL for example.
The length, width and height of all left-side modules are the same as that of DVPCOPM-SL.
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® See the following dimension figure of a right-side extension module, which takes DVP04AD-S for
example. The length, width and height of all left-side modules are the same as that of DVP0O4AD-S.
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Unit: mm

5.1.3 Connecting to the Left-side Extension Module

® Connection of DVP-50MC Series Controller and DVPDNET-SL

Pull open the extension module clips on the top left and bottom left of the motion controller and
install DVPDNET-SL along four mounting holes in the four angles of the motion controller as step
1in figure 5.1.3.1.

Press the clips respectively on the top left and bottom left of the motion controller to fix the module
tightly and ensure that their contact is normal as step 2 in figure 5.1.3.1.

2
=

DVPSOMCTIT [ —jpwm

IH:EI

BeR&e&RBR28
3

PEER]

— EthercAT _ Ethemet — =

B
2

Figure 5.1.3.1
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® Installing the motion controller and DVPDNET-SL into DIN rail
B Use standard 35mm DIN rail.

m  Pull open DIN rail clips of the motion controller and DVPDNET-SL and then insert the two
modules into DIN rail.

B Press the DIN rail clips into the motion controller and DVPDNET-SL to fix the two modules in DIN
rail as figure 5.1.3.2.

=l =
o DVP50MC11T . .
S 35mm
Din R ail
= T
B e o IN
an ‘- —>
2 =
[ =]l &
oo =] s
o e B
.o O]
v 0
T —— =
el (<
L == 1] L == 1]
Figure 5.1.3.2

5.1.4 Connecting to the Right-side Extension Module

® Connection of the controller and DVP16SP11T

m Pull open the extension module clips on the top right and bottom right of the motion controller and
install DVP16SP11T along four mounting holes in the four angles of the controller as step 1
in figure 5.1.4.1.

B Press the clips on the upper right and bottom right of the controller to fix the module tightly
and ensure that their contact is normal as step 2 in figure 5.1.4.1.

DVP5S0MCT1T Eg E‘M:NEEM e e ﬁ
an
: 1o d
= ¢
E ]

L — 1 L= 1

n
m ( E‘W % @ =
ﬁ 2

Figure 5.1.4.1
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® Installing DVP-50MC Series Controller and DVP16SP11T in DIN Rail
B Use standard 35mm DIN rail.
B Pull open DIN rail clips of the motion controller and DVP16SP11T and then insert the two
modules into DIN rail.
B Press the DIN rail clips into the motion controller and DVP16SP11T to fix the two modules in DIN
rail as figure 5.1.4.2.

DVP50MC11T

= J 35mm
— Din Rail

N
TITIETTY

Of-[-[-]o
It

Figure 5.1.4.2
5.1.5 SD Card Installing and Removing

® The memory card slot of the motion controller
The memory card slot is seated in the right side of the front of the motion controller as illustrated below.
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® Installing SD card

Insert an SD card to the memory card slot directly and push it to the end of the slot until hearing a click.
After the installation is finished, the SD card should be fixed tightly. If the SD card inserted to the slot is
loose, the installation is unsuccessful. In addition, the SD card has a fool-proofing design. If the direction
in which SD card is inserted is wrong, the card will fail to reach the end of the slot. In this case, do not
force to push the SD card toward the end of the slot in order to avoid the damage to the module and SD
card.

Follow the instructions in the figures below to insert the SD card in the right direction.

= = = = =l =
e S EE =5 = —
S S [=H =} 8= B8 e

- = = §

: EH : 3"

] - > i o - 0

N T ] I - o = o=

C— 1 C— 1 C=— 1T C=— 1T C=— 1 C == T

® Removing SD card

Just push the SD card to the end of the slot so that the SD card will loosen and rebound from inside the
slot. And then remove the SD card out of the slot easily.
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5.2 1Installing the Module in the Control Cabinet
5.2.1 Installing the Module to DIN rail

Pull down the clips at the bottom of the motion controller. Then have the horizontal slots at the rear of the
module sticked on the DIN rail. Finally, push up the clips to fix the module inside the control cabinet.

.
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5.2.2 Illustration of Installation Inside the Control Cabinet
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5.2.3 Environmental Temperature in the Control Cabinet

® Requirements

/AN Warning

The ambient temperature of the motion controller inside the control cabinet is 0~55°C and the
humidity is 5 ~ 95%.

Please avoid making the installation near the high-temperature equipment.

Keep enough space for air ventilation.

The fan or air conditioner must be installed if the environment temperature exceeds 55°C.
The motion controller is for indoor use only.

The control cabinet which is 1.0m~2.0m in height is easier for installation and operation.
Keep the installation away from the high-voltage equipment and power equipment.

The power supply in the control cabinet must be cut off before installation.

5.2.4 Measures for Anti-interference

AWarning

Do not install the controller in the control cabinet which contains high-voltage equipment.
Please keep at least 200mm far away from the power wire for the installation.
There should be a grounding wire for the control cabinet.

If the equipment is used in a manner not specified by the manufacturer, the protection provided
by the equipment may be impaired.

5.2.5 Dimension Requirement in the Control Cabinet

e Installation Figure

N\

D
The motion controller has to be installed in an ﬁ
enclosure. In order to ensure that the controller D D
radiates heat normally, the space between the <—>|Motion Controller —>
controller and the enclosure has to be larger
than 50 millimeters. D > 50mm ﬁ 5

N\
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6.1 Wiring

6.1.1 Power Supply

The power input of the motion controller is 24V DC. Please notice the following points during use.

AWarning

1. Connect the supply power to the two terminals, 24V and 0V and the grounding terminal to the earth.
Be cautious that the motion controller may be damaged if the positive and negative polarities of the
supply power are connected reversely.

2. Please be sure to use certified power supply with SELV output or certified power supply providing
double insulation evaluated by UL60950, or UL61010-1 and UL61010-2-201 standards

3. Use copper conductors as power wires only.The diameter of power wires must be between 12 and
28AWG and the rated temperature should be greater than 70°C. The power terminal block plug wiring
torque is 4.5 in-Ibs.

4. Separate the supply power for the controller, the external supply power for input and output points of
the controller and the supply power for other loads. The controller uses an individual supply power.

5. Add a noise filter and an isolation transformer before the controller’s supply power. The isolation
transformer is installed between the supply power and the noise filter. The transformer secondary side
need not be earthed. See the wiring diagram below.

6. The isolation transformer effectively reduces interference from the ground, electrical surge noise and
etc. The power wires between the isolation transformer and the controller should be tightly twisted. The
shorter the distance between them is, the better effect is produced. Be sure to keep away from the
power lines and high voltage lines.

7. The noise filter can effectively reduce interference. The incoming cable and the outgoing cable of the
filter should be arranged separately to avoid coupling the interference before the noise filter to the cable
after the noise filter.

8. The long power shutdown or power voltage drop will stop the motion controller from running and the
controller will stop communicating with the servo drive when all outputs are FALSE. The motion
controller will resume the connection with the servo drive when the power supply returns to normal.
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Main circuit

L] o— . °

L2 o

L3 o
N o

Noise Isolation Power supply
filter transformer for Controller

o T3 =

Power supply for
Controller’s input points

2 /
@
Power supply for
Controller’s output points
® .
®
Power supply
for other loads
"

6.1.2 Safety Circuit Wiring

/N Warning

The action of any device inside the motion controller may affect the behavior of the external equipment
under the motion controller’s control over the servo drive. Therefore, any device trouble may cause the
entire automatic control system to lose control and even result in injuries and death of personnel. For these
reasons, we suggest the following safety device should be included in the power input circuit.
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|
| |
| T~ |
| e Ny
[}
| @ Loy |_D|
| @ Loy ®@ ® |
| B A N oo
I
] - I : 24V I
____________ T | —{ ov I
| n @ |
'___.{_i _____ I
T r T
L [N = e ov] |
|
| DVPPS05 ® I :

® AC power supply: 100 ~ 240VAC; 50/60Hz.

® Power supply circuit protection fuse

® System circuit isolation device: The electromagnetic contactor, relay and other switch can be used as
the isolation device to prevent the system from becoming unstable when the power supply is
discontinuous.

@ Power indicator

® Emergency stop button: The button cuts off the system power supply when an accidental situation
takes place.

® Delta power module DVPPS05/24VDC (DVPPSO05 is recommended for the motion controller)

©® The motion controller

Ground

® Safety circuit
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6.2 Input Point and Output Point Wiring
6.2.1 Function that Input Points Support

There are 16 input points which support external interrupt and filter functions in the motion controller. In addition,
the input points can be used to capture the encoder position.
Refer to the explanation of the DMC_TouchProbe instruction for details on position capture.

® The work principle of the input filter

The input filter filters short pulse signals via the 16 | points, 10~17 and 110~117 to reduce the influence of
the input interference signals. Increasing the filter value can decrease the vibration of input signals or the
influence from external interference.

Input filter time: t=31us * ( 0~255 ) . So the filter time is a multiple of 31us and 0 is the default value. The
input filter time can be set through the software.

[ ] When there is the set filter:

When the filter time is set to t (us), the signal is valid if the ON or OFF time of the input signal is
greater than t (us). If the ON or OFF time of input signal is less than t (us), the signal will be eliminated.
The input signal left after being filtered will be input after being delayed by t (us).

S it A

signals I t(us) - t(us)

Input signals I
after being filtered |

q
»

B When thereis no filter set:
The input signals have no change when no filter time is set.

Input
Input signals
withoutfilter set
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6.2.2 Input Point Wiring

There are two types of DC inputs, SINK and SOURCE. See the details for the wiring in the following two
modes.

® Sink Mode

Under Sink mode, the simplified model is shown below and the current flows into the common ports SO and
S1.

N viotion Controller I Vo tion Controller
I

SO

Sinking Sinking

Sl+:

See relevant wiring circuits in the following figures.
B The input points of the motion controller, 00~07 correspond to SO as shown below.

® Source Mode

Under Source mode, the simplified model is illustrated below and the current flows into the common ports
SO and S1.
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Motion Controller

I \iotion Controller

B B
55 00 + : 55 10 + :
| | | |
o ! ! o ! !
o1 | | o_1 | |
3T | | I T | |
N (V]
| | | |
| | | |
SO* | Sl+ |
Sourcing | Sourcing |
| | |

See the wiring circuit below:
B The input points of the motion controller, 00~07 correspond to SO as shown below.

1

1

l

L 4

! o
I

1

1

Switch|$
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6.2.3 Output Point Wiring
6.2.3.1 Output Point Wiring for DVP50MC11T and DVP50MC11T-06

All local output points of DVP50MC11T and DVP50MC11T-06 motion controllers are of transistor output. The
wiring circuit is shown as below.

1
| up
h Y
: i Load
| @ {1 |+
! 1QO = 5-30VDC
! ! 0.5A
i A
! TZP

__________________

6.2.3.2 Output Point Wiring for DVP50MC11P and DVP50MC11P-06

All local output points of DVP50MC11P and DVP50MC11P-06 motion controllers are of transistor output. The
wiring circuit is shown as below.

= 5-30VDC
0.5A

Load

__________________
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6.3 RS-485 Communication Port
6.3.1 Function that RS-485 Port Supports

The RS-485 communication port of the motion controller can function as Modbus master or slave. HMI, PLC
or other Modbus master device can read and write data in the devices inside the motion controller. The interval
time when the Modbus master accesses the motion controller should exceed 5ms.

The progrom can not be downloaded via RS-485 port. RS-485 supports Modbus protocol, ASCII as well as
RTU mode. The function codes which RS-485 port supports include 16#01, 16#02, 16#03, 16#05, 16#06,
16#0F and 16#10. The station addresses that RS-485 port supports are 1~255. The broadcast function is not
supported.

Refer to appendix A for details on Modbus communication and Modbus device addresses.

6.3.2 Definitions of RS-485 Port Pins
The motion controller's COM/SSI port consists of 15 pins. The external port is commonly used for RS-485

communication and SSI absolute encoder. See the table below for definitions of respective RS-485
communication port pins.

Pin . -
No. Signal Definition el
fB=s)
11 D+ Positive pole
12 D- Negtive pole =
5 SG Signal ground COM/SSI

6.3.3 RS-485 Hardware Connection

® Example on Connection of DVP-50MC Series Controller into Modbus Network
The motion controller is connected to Modbus network via RS-485.

gooo

1 I

i
|
1
\

\
|
I
1
|

T

1
|
i
1
|

1

\ \
v v

o]

%

‘
o e - -
A
3 === ==
P
T AL T
H —5 El —5 D*G
2 2 U
L [ = ‘ ] 2
]
Device No. 1 2 3 4 5 6
Device Communi . AC
name Modbus cation VFD-CMO08 The motion motor Servo drive
master controller .
cable drive
@ |p+|p-[se| @ [p+|p-|sc| «++e+ |sc|D+|D-|@
©)e=ai ‘ f‘ N1 l /ﬁ ‘ - (3)

6-10




Chapter 6 Wiring, Communication Setting and Network Construction

® RS-485 Wiring:
B Explanation of numbers

@ @ ® @

Master Slave Terminal resistor Shielded cable

®  Notes:

»  Terminal resistors with the value of 120Q are recommended to connect to both ends of the bus.
»  To ensure high communication quality, please use the shielded twisted pair cable (20AWG).
» When the internal voltages of two devices are different, make SG (Signhal Ground) of the two

devices connected with each other to balance their SG voltages and make the communication
more stable.

® Communication Format that RS-485 Supports

RS-485 communication port supports ASCII or RTU communication formats and the supported baud rate can
be up to 115200bps.

Baud rate 9600 ; 19200 ; 38400 ; 57600 ; 115200

Mode ASCII RTU
- 7E1 7.E,2 7.N,1 7.N,2 8,E,1 8,E,2
Com][g:‘r;‘;cta“on 7,0,1 7,0,2 8,E,1 8,E,2 8,N,1 8,N,2
8,N,1 8,N,2 8,0,1 8,0,2 8,0,1 8,0,2

6.3.4 Supported Function Codes and Exception Function Codes

® Modbus Function Codes:
B The function codes that RS-485 port of the motion controller supports are listed in the following

table.
. Max. number of .
FL(J:r:)cét:aon Indication writable/readable A;\éa':;zlf
registers 9
16#01 Read output bit register values. 256 Bit register
16#02 Read bit register values. 256 Bit register
16#03 Regd one single or multiple word 100 W_ord
register values. register
16#05 Write one single bit register value. 1 Bit register
16406 Write one single word register 1 W_ord
value. register
16#0F Write multiple bit register values. 256 Bit register
16#10 Write multiple word register values. 100 W_ord
register
B The exception codes that RS-485 port of the motion controller supports are listed in the following
table.
Exception
response Indication
code
16#01 Unsupportive function code

16#02 Unsupportive Modbus address

16#03 The data length is out of the valid range.
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6.4

RS-232 Communication Port

6.4.1 Function that RS-232 Port Supports

The RS-232 communication port of the motion controller can function as Modbus master or slave. HMI, PLC
or other Modbus device can read and write data in the devices inside the motion controller. The progrom can
not be downloaded through RS-232 port. RS-232 supports Modbus protocol, ASCIl mode as well as RTU
mode. The function codes which RS-232 port supports include 16#01, 16#02, 16#03, 16#05, 16#06, 16#0F
and 16#10. The station addresses that RS-232 port supports are 1~255. The broadcast function is not

supported.
Refer to appendix A for details on Modbus communication and Modbus device addresses.

6.4.2 Definitions of RS-232 Port Pins

The motion controller's COM/SSI port consists of 15 pins. See the table below for definitions of respective

RS-232 communication port pins.

Pin . .
No. Signal Definition
3 TX Transmitting data
9 Rx Receiving data
5 GND Signal ground
COM/SSI
6.4.3 RS-232 Hardware Connection

L .
—— '
DVP50MC11T PC
COM (RS-232portwiring)
Function| Pin No. Pin No. [Function,
1 1
2 2 RXD
TXD 3 3 TXD
4 4 DTR
GND 5 " 5 GND
6 6 DSR
7 7 RTS
8 8 CTS :l
RXD| 9 9
10
11
12
13
14
15

® RS-232 port is connected to HMI when the motion controller functions as a slave.

DVP50MCI11T

RS-232
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® The communication format that RS-232 supports

Baudrate | 9600 ; 19200 ; 38400 ; 57600 ; 115200
Mode ASCII RTU

- 7E1 7E2 7N.1 7.N.2 8,E.1 8,E,2

Com]?o‘:’g;a“on 7.0.1 7.0,2 8,E1 8,E,2 8.N,1 8.N,2

8.N.1 8.N.2 8,01 8,0,2 8,0,1 8,0,2

6.4.4 Supported Function Codes and Exception Codes

® Modbus Function Codes:
B The function codes that RS-232 port of the motion controller supports are listed in the following

table.
Max. number of Available
Function code Indication writable/readable .
i register
registers
16#01 Read output bit register values. 256 Bit register
16#02 Read bit register values. 256 Bit register
16#03 Read one single or multiple word register 100 Word register
values.
16#05 Write one single bit register value. 1 Bit register
16#06 Write one single word register value. 1 Word register
16#0F Write multiple bit register values. 256 Bit register
16#10 Write multiple word register values. 100 Word register

B The exception codes that RS-232 port of the motion controller supports are listed in the following
table.

Exception
code

Indication

16#01 Unsupportive function code

16#02 Unsupportive Modbus address

16#03 The data length is out of the valid range.
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6.5 SSI Absolute Encoder Port
6.5.1 Function of SSI Absolute Encoder

The motion controller's COM/SSI port is a 15-pin D-SUB interface which can be used to connect SSI encoder.
In addition, the port also includes the 5V (400mA) power output which provides the power supply to the encoder.
Users can create an SSI encoder axis to control the motion of slave axes according to the number of pulses
received via the encoder port.

6.5.2 Definitions of SSI Port Pins

The motion controller's COM/SSI port is a 15-pin D-SUB interface. See the table below for definitions of
respective SSI communication port pins.

z:: Signal Definition
1 DATA+ Positive pole of absolute encoder data
2 DATA- Negative pole of absolute encoder data
6 CLK+ Positive pole of absolute encoder clock
14 CLK- Negative pole of absolute encoder clock
8 GND Power ground of the absolute encoder
15 5v Absolute encoder power COM/SSI

6.5.3 SSI Absolute Encoder Hardware Connection

® |llustration of SSI Absolute Encoder Wiring
DVP50MC11T

Encoder

® Specification for SSI Absolute Encoder Interface Wiring
SSI encoder interface of the motion controller and the wiring method are shown below.

. =
35 & &>
2R S |

DVP50MC11T
COM/SSI SSl encoder
Pin No. [Function Function
1 DATA+ DATA+
2 DATA- DATA-
6 CLK+ CLK+
14 CLK- CLK-
15 5V VCC
8 GND oV
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Note: The power supply for COM/SSI port of the motion controller is 5V power.
When VCC = 5V, connect the power voltage VCC of SSI encoder to pin 15 of COM/SSI interface and OV

of SSI encoder to pin 8 of COM/SSI interface.
When VCC # 5V, the power is supplied to SSI encoder alone according to the actual power voltage of

the SSI encoder which is connected.

® Specification for SSI Absolute Encoder Communication Cable
Please use the shielded pair-twisted cable for CLK+, CLK-, DATA+ and DATA- signal transmission.
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6.6 Incremental Encoders

6.6.1 Function of Incremental Encoder

The motion controller’s incremental encoder port is a 15-pin D-SUB interface which can connect two
independent incremental encoders. Both of the two encoder ports support differential signal input with
maximum work frequency of 1MHz (250Kx 4 = 1MHz) per one. Additionally, the port integrates two 5V (400mA)
power outputs to supply power to the two encoders. Users can create an incremental encoder axis for either
of the two encoders to control the motion of slave axes according to the number of pulses received at the
encoder port.

6.6.2 Definition of Incremental Encoder Port Pins

The motion controller's incremental encoder port is a 15-pin interface. See the table below for definitions of

respective encoder communication port pins.

Pin No. Signal Definition
Al+
2 Al-
10 Bl+ Differential signals of the first
11 B1- incremental encoder
4 Z1+
Z1-
15 ey Power supply for the first
encoder
3 A2+
9 A2-
6 B2+ Differential  signals of the
12 B2- second incremental encoder
13 Z2+
14 Z2-
7 45V Power supply for the second
encoder
8 ov 0V shared by the two encoders
Outer
metal - Shielding layer
shell

Ho o o o oSk
L0 0 0 0 0§

90 0 O O OO0k

Encoder

6.6.3 Incremental Encoder Hardware Connection

® |llustration of Incremental Encoder Wiring

DVP50MC11T

Encoder

ASDA-A2-E

EtherCAT
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® Specification for Incremental Encoder Port Wiring

The incremental encoder interface of the motion controller and the wiring method are shown below.

) DI

DVP50MC11T
Encoder Encoder
Pin No.|Function Function
1 Al+ A
2 | A1- A
10 B1+ B
11 | B1- B
4 Z1+ Z
5 Z1- Z
15 +5V Vcce
8 GND oV

Note: The power supply for Encoder port of the motion controller is 5V power.
When VCC = 5V, connect the power voltage VCC of an encoder to pin 15 of the motion controller’s
Encoder interface and OV of the encoder to pin 8 of Encoder interface.
When VCC # 5V, the power is supplied to the encoder alone according to the actual power voltage of
the encoder which is connected.

6.7 Ethernet Communication Port

6.7.1 Function that Ethernet Communication Port Supports

Ethernet communication port in the motion controller supports Modbus TCP protocol and can work as a master
as well as slave.

The Ethernet port can be used to download the configuration file, execution file and CAM file. It also supports
automatic jumper function and users do not need to specially select wire jumper when the Ethernet port is
connected to the computer or switchboard. Besides, it can automatically detect the transmission speed of
10Mbps and 100 Mbps as well.

HMI, PLC or other Modbus TCP master device can read and write data in the devices inside the motion
controller via the Ethernet port. For details on Modbus TCP communication, refer to appendix B.
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The Ethernet port supports EtherNet/IP slave function and Socket function. See the details about the

specification for the port as below.

ltem

Communication protocol

Ethernet port

MODBUS TCP, Socket, EtherNet/IP

MODBUS TCP Connect!ons (Se.rver) 16
Connections (Client)
TCP connections
Socket 8
UDP connections
Device type Adapter
CIP connections 8
TCP connections 16
CIP_IO Inte(rjyal time for
Connection sending messages 5ms~1000ms
(RPI)
Maximum data size per
EtherNet/IP message 200bytes
Class 3 8
(Connected Type)
CIP_Explicit UNCM'\(": i 16
Message (Non-Connected Type)
Identity, Message Router, Assembly,
Supports CIP objects Connection Manager, Port, TCP/IP
interface, Ethernet link, Vendor specific

When the controller serves as the EtherNet/IP slave, 10 connections correspond to default start devices as

shown in the following table.
Start device

Default start device for receiving
data from the master

10 Connection
Connection 1

Connection 2
Connection 3
Connection 4
Connection 5
Connection 6
Connection 7

Connection 8

%MW 11000
%MW 11100
%MW 11200
%MW11300
%MW11400
%MW11500
%MW 11600
%MW 11700

Default start device for sending data

to the master

%MW 12000
%MW 12100
%MW 12200
%MW 12300
%MW12400
%MW 12500
%MW 12600
%MW 12700
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6.7.2 Pins of Ethernet Communication Port

The default IP address for Ethernet communication port is 192.168.1.1.
See the table below for definitions of Ethernet communication port pins.

Pin No. Signal Definition
1 Txt Positive pole for transmiting
data
5 Tx- Negative pole for transmitting
data
Rx+ Positive pole for receiving data 67654321
4 Reserved Reserved
Reserved Reserved
. — Ethernet
Negative pole for receiving
6 Rx-
data
7 Reserved Reserved
Reserved Reserved

6.7.3 Network Connection of Ethernet Communication Port

DVP50MCI11T

O
Ethernet
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6.7.4 Function Codes that Ethernet Communication Port Supports

Below is the list of the function codes and exception response codes which are supported when the motion
controller's Ethernet communication port uses Modbus TCP protocol.

Max. number of Available
Function code Indication writable/readable :
: register
registers
16#01 Read output bit register values. 256 Bit register
16#02 Read bit register values. 256 Bit register
16#03 Read one single or multiple word register 100 Word register
values.
16#05 Write one single bit register value. 1 Bit register
16#06 Write one single word register value. 1 Word register
16#0F Write multiple bit register values. 256 Bit register
16#10 Write multiple word register values. 100 Word register
Exception
response Indication
code
16#01 Unsupportive function code
16#02 Unsupportive Modbus address
16#03 The data length is out of the valid range.
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6.8 EtherCAT Communication Port
6.8.1 Function that EtherCAT Communication Port Supports

The EtherCAT port is used for the motion control. Motion control instructions control the servos via the
EtherCAT port.

6.8.2 Pins of EtherCAT Communication Port

The EtherCAT port is used for the motion control.
See the table below for definitions of EtherCAT communication port pins.

Pin No. Signal Definition

1 Txt Positive pole for transmiting

data
5 Tx- Negative pole for transmitting

data
3 Rx+ Positive pole for receiving data 87654321
4 Reserved Reserved
5 Reserved Reserved

Negative pole for receiving EtherCAT

6 Rx-

data
7 Reserved Reserved
8 Reserved Reserved

6.8.3 Network Connection of EtherCAT Communication Port

DVP50MCI11T

.
T2 e Ehercar

Encoder
1 1 1
4 ’ ’
4 ¢ . 4
4 L4 .
. = ’ .
N 4 i f_il 3_.._ L *
S N " - ‘r_- _.-:- ’ 4 h:
e
1. There is a strict network topology requirement for the EtherCAT network. The network must

follow the rule that the input port of the next servo should be connected to the output port of
the previous servo.

2. Please use Delta cables as EtherCAT cables. For specifications of Delta cables, refer to
Appendix E

6.8.4 EtherCAT Communication Distance

The distance between two adjacent EtherCAT nodes should not exceed 50m.
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6.9

CANopen Communication Port

6.9.1 Function that CANopen Communication Ports Support

CANopen communication ports can be used as CANopen network master or as a slave of other master.

® As a master, the communication ports support following functions.

Standard CANopen protocol DS301V4.02;

NMT (Network Management Object) Master service;

NMT Error control;

NMT error control is used to watch if some slave is offline. NMT error control includes Heartbeat and
Node Guarding. The module supports Heartbeat function.

Connects max. 32 slaves.

PDO (Process Data Obiject) service.

The number of RxPDOs: max. 200, data length: max. 1000 bytes

The number of TXPDOs: max. 200, data length: max. 1000 bytes

Maximum 8 TxPDOs and 8 RxPDOs are configured for each slave.

PDO transmission type: supporting event trigger, time trigger, synchronous and cyclic, synchronous
and acyclic

PDO mapping: every PDO can map 32 parameters at most.
The data type that the communication port supports

Storage capacity Data type
1bit BOOL
8hit SINT USINT BYTE
16bit INT UINT WORD
32bit DINT UDINT REAL DWORD
64bit LINT ULINT LREAL LWORD

Supports SDO service
Supports standard expedited SDO transmission mode;
Supports Auto SDO function; capable of sending a maximum of 30 Auto SDOs to each slave;

Supports reading and writing of slave data by using SDO service in PLC ladder diagram program.
SYNC producer, range 0-65535ms

Multiple devices perform an action synchronously through SYNC message.

As the connection interface between Delta CANopen Builder configuration software and

CANopen network, the configuration software can be directly used to configure the network through
DVPCOPM-SL module

Supports the CANopen communication speeds: 20K, 50K, 125K, 250K, 500K, 1Mbps

® As aslave, the communication ports support following functions.

Standard CANopen protocol DS301Vv4.02

NMT slave service

NMT Error control

Supporting Heartbeat Protocol error control instead of Node Guarding error control
PDO service

The number of RxPDOs: max. 8, data length: max. 64 bytes

The number of TXPDOs: max .8, data length: max. 64 bytes

PDO transmission type: event trigger, time trigger, synchronous and cyclic, synchronous and acyclic
SDO service

Supporting standard expedited SDO transmission mode.
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6.9.2 Pins of CANopen Communication Port

The motion controller's CANopen communication ports are used in the standard CANopen communication and
the pin descriptions are listed in the following table.

Pin No. Signal Definition
1 CAN_H Signal+
2 CAN_L Signal-
3 CAN_GND 0VvDC 87654321 87654321
4 Reserved Reserved
5 Reserved Reserved
6 Reserved Reserved CANopen
7 CAN_GND 0VvDC
8 Reserved Reserved

Note: One CANopen port connects the CANopen cable and the other port connects the 120Q terminal resistor.

6.9.3 PDO Mapping at CANopen Communication Port

The input mapping area is %MW5000~%MW5499 and output mapping area is %MW5500~%MW5999 when
the motion controller works as CANopen master.

The input mapping area is %MW5000~%MW5031 and output mapping area is %MW5500~%MW5531 when
the motion controller works as CANopen slave.

6.9.4 Network Connection at CANopen Communication Port

® CANopen Bus Terminals and Network Topology

Both of the two ends of a CANopen network need be connected with the terminal resistors of 120Q to enhance
the stability of CANopen communication. See the illustration of a basic CANopen network topology below.

CANnodel CANnode2

CAN_H

1200 120Q

CAN_L

CANnode3
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® CANopen Bus Network Topology
DVP50MC11T

DVPCOPM-SL
O
il
&

DVPCPO02-H2

TAP-CNO2

C2000 ﬁt
ASDA-A2 -
IFD9503 ' *
Modbus |
| | |

B Delta’s standard cables such as UC-DN01Z-01A thick cable, UC-DN01Z-02A thin cable and UC-
CMCO010-01A thin cable are recommended to use in construction of a CANopen network. The
communication cable must keep away from the power cable.

B The terminal resistor of 120Q should be connected between CAN_H and CAN_L (white wire and
blue wire) of two respective ends of the network. Users can purchase Delta terminal resistor, TAP-
TRO1.

6.9.5 CANopen Communication Rate and Communication Distance

The transmission distance of CANopen bus network depends on the transmission speed of CANopen bus.
Below is the table where the maximum communication distances correspond to different transmission speeds.

IMEMESMISSeN SPEEt 20K 50K 125K 250K 500K iy
(Bit/second)

R 500 1000 500 250 100 25
distance (Meter)
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7.1

Tasks

® Tasks are a series of functions of processing specified execution conditions and execution sequences
for 1/0O refresh and user program execution.

® Atask is defined with a name, priority level and type. Tasks can be classified into three types, the cyclic
task, freewheeling task and event-triggered task.

® For every task, a group of POUs which are triggered by the task can be specified. If the task is executed
in current period, the POUs will be processed within a period of time.

® The priority level and task type determine the execution sequence of the task.

® A watchdog can be assigned for every task.

7.1.1 Task Types

® Three task types that the motion controller supports

1. Cyclic
2. Freewheeling
3. Triggered by event

® Maximum 24 tasks that the motion controller supports are respectively described below.

Cyclic task
The cyclic task will be executed cyclically according to the set time interval.

» The way the cyclic task is executed

Priority Time interval between tasks R Time interval between tasks
< > < »
High R . -
Cyclic task emaining Remaining
y 10 User program Aniervel 10 User program v——
1 A | A
I |
i ! ' ]
I 1
\4 \ 4
System System System
Low | Processing processing processing

10: 10 means /O refresh. I/O includes local I/O points and left-side and right-side extension
module data and CANopen data. The data can be specified to refresh before the set task is
executed. If not specified, the data will be refreshed during the system processing.

User Program: User Program stands for user program execution which is based on the execution
sequences of programs assigned in a task.

Remaining interval:

When the controller is to perform system processing, the low-priority task is executed first if any
and then the system processing is performed.

System processing:

The controller will perform the system processing which includes Ethernet, RS232 and RS485
communication processing after all task requests are completed.

The four terms mentioned above have the same meanings as those in the following sections.

Note: If the cycle set for a cyclic task is too short, after the user program execution is finished, the

task execution will be repeated immediately and no low-priority task or no system processing
will be executed. In this case, the execution of all tasks will be affected. If the watchdog is set
for the task, the watchdog timeout will occur, the controller will enter Error status and user
program execution will stop. If the watchdog is not set for the task, the controller will not be able
to perform system processing and the problems such as communication timeout will take place.
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B Freewheeling task

Freewheeling task : The task will be handled as soon as the program running starts. The task will
be restarted automatically in the next cycle after one execution cycle ends.

» The way a freewheeling task is executed

Priority Task executiontime 1 ol Task executiontime 2 q
High )
F heel
reetvavskeelﬂg 10 User program 10 User program
r'y
i ! i
I i 1
y \4
System System System
processing processing processing
Low

Note: There is no fixed execution time for the freewheeling task. So the values of task execution time
1 and task execution time 2 may not be equal in the above figure.

B Task triggered by event

Event task : An event task is executed once just when the specified event happens. The timing for

execution of an event task depends on the timing for occurring of the event and the priority level of the
event task.

» The way an event task is executed

Task execution
condition met

Priority \ Task execution time

A
A 4

High

Event Task 10 User program

System System
processing processing

Low

» The event tasks for option contain following few types.

- Motion event (Motion control task)

- Rising edge or falling edge of local input points (10~17 and 110~117)
- CANopen SYNC signal

- Z pulse rising edge of incremental encoder 1 or encoder 2

The condition for the second-time execution is ignored when the condition required for execution of the
event task is met again before the event task is completed. The period before an event task is completed
is the course while the event task is being executed or is waiting to be executed.

Motion Event
Tasks are performed according to the set SYNC cycle time.

Note: The motion task is set to priority 1 by default. The priority level can be modified. However, make
sure that there is enough time for execution of the motion task within EtherCAT SYNC period.

B SYNC cycle setting should meet following conditions.

7-3



DVP-50MC Series Motion Controller Operation Manual

-

>  There must be enough time for execution of the program defined in a motion task.

»  There must be sufficient time for PDO and SDO data exchange between the controller and
servo drive.

Insufficient SYNC period time will result in the controlled device to fail to receive SYNC signal and
unpredictable operations. Refer to section 7.3 for SYNC period setting.

® Rising edge or falling edge of local input points (10~17 - 110~117)

The task is triggered when rising edge or falling edge of input point signal is detected. The response time
of input points can be set through the filter function.

® CANopen bus SYNC message
The task is triggered when SYNC signal is produced at CANopen port of the controller.

® Zpulserising edge for incremental encoder 1

The task is triggered when the rising edge of Z signal of the first encoder is detected at Encoder port of
the controller.

® Zpulserising edge for incremental encoder 2

The task is triggered when the rising edge of Z signal of the second encoder is detected at Encoder port
of the controller.

7.1.2 Priority levels of Tasks

The controller can not perform multiple tasks simultaneously. Every task must be given a priority level and they
are executed according to preset priorities. Priority level can be set within the range of 1 to 24. (1 is the highest
priority and 24 is the lowest priority.) The priority level of each task must be unique. The task with higher priority
takes priority to perform. The high-priority task can interrupt the low-priority task.

We recommend that the task which has a high requirement of real time should be given a high priority and the
task which has a low requirement of real time should be given a low priority. The priority of the default motion
control task built in the CANopen Builder software is 1 by default.

® The principle for multi-task execution
B When the execution conditions of two tasks are met simultaneously (Cyclic task and
freewheeling task)

Priority P Time interval between tasks L Time interval between tasks N
> g
High | cyciictask o | User o | Yser 4
4 (Priority 1) program program 1
A o A A ® A |
. 1
Task execution Task execution Task execution Task execution !
condition met  finished condition met finished !
| | \
iTaskexecutiontime 4‘ Task execution time i Task execution time :
i

> < T > < > !
. A L k. |
Freewheeling tas ! User User User User !
(Priority 2) ; Pause 10 program 10 Pause program 10 program !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
A A@ A A A 1 !
Taslé_e_xecunon Task execution Task execution Task execution ~ Task execution ! !
condition met finished condition met finished condition met i !
| A 1 A I 1
1 | ! 1 ! 1
1 | I | 1 I
! 1 ! 1 ! 1
1 | | 1 | |

\4

System System System System
Low processing processing processing processing

The execution conditions for the cyclic task and freewheeling task are met at the same time. The
cyclic task is executed first because of its higher priority.

When the cyclic task execution is finished, the freewheeling task execution starts.

© O

The controller will execute the system processing if there is no other task after the execution of
the freewheeling task is completed.
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The execution of the freewheeling task continues since the high-priority cyclic task request has
not arrived.

The cyclic task interrupts the freewheeling task execution and the controller executes the cyclic
task because of the arrival of the high-priority cyclic task request during the execution of the
freewheeling task.

The controller continues to execute the part of the low-priority freewheeling task, which has not
been executed yet when the execution of the cyclic task is completed.

When the execution of the freewheeling task is completed, the controller executes the system
processing due to no other task request.

When the system processing is completed, the execution of the freewheeling task continues due
to no high-priority cyclic task request.
B When three tasks are executed in mixture (Event task, Cyclic task and Freewheeling
task)
Priority Task execution time
High (E;ﬁg;:yai; ’ The event task has not been triggered 10 prngearm
Task exec‘:mon Task execution
condition met finished
Task execution time Taskexecu!lcnﬂme‘ Task execution time Task execution time
O SR
] flo| s 0] opeim| 8] e | Pause | pdarim 0
@ 2 ® 7‘@ ‘@

@
Task execution Execution
conditionmet finished

Execution
finished

Task execution
condition met

Task execution
condition met

Execution
condition met

Execution finished

Time interval between tasks Time interval between tasks Time interval between tasks

User
10
A
Execution
finished

Cyclic task
(Priority 3)

User
0

@
Execution
finished

Task execution

3 Task execution
condition met

i condition met
v

H v H
System System System System
Low processing processing processin processing

When the conditions for execution of the freewheeling task and cyclic task are both met, the
freewheeling task is executed first because the priority of the freewheeling task is higher.

The cyclic task execution starts when the freewheeling task execution is completed.

When the cyclic task execution is completed, the controller executes the system processing due
to no other task request.

The freewheeling task is executed when the system processing is completed.

When the freewheeling task execution is completed, the controller executes the system
processing due to no other task request.

The freewheeling task is executed when the system processing is completed.

Q® O®d® ©60 6

The freewheeling task execution continues because the freewheeling task has a higher priority
than the cyclic task although the execution condition for the cyclic task is met. And the cyclic
task waits to execute.

)

The event task interrupts the freewheeling task execution because the event task has the
highest priority and the execution condition for the event task is met.

The controller continues to execute the part of the low-priority freewheeling task, which has not
been executed yet when the event task execution is completed.

The freewheeling task execution is completed. The controller executes the cyclic task since the
cyclic task request in @ is not responded yet.
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@ The cyclic task execution is completed. The controller executes the system processing due to no
other task request.

7.1.3 Watchdog for a Task

Every task can be given a watchdog. When the task execution time exceeds the set watchdog time, the
controller will enter Error state and the user program execution will stop.

Watchdog time: The longest time allowed for the execution of a task
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7.1.4 Motion and Communication Instructions for Each Task Type

Here is the table of motion instructions for different task types. “V” means the motion instruction can be
executed for the task type and “—” means the motion instruction can not be executed for the task type.

Classification

Instruction name

Task type

Cyclic
task

Freewheeling
task

Event-triggered

task

Motion
task

Motion
task

Single-axis
instructions

MC_Power

\Y

MC_Home

MC_MoveVelocity

MC_Halt

MC_Stop

MC_MoveRelative

MC_MoveAdditive

MC_MoveAbsolute

MC_MoveSuperimposed

MC_Haltsuperimposed

MC_SetPosition

MC_SetOverride

MC_Reset

DMC_SetTorque

MC_ReadAxisError

MC_ReadActualPosition

MC_ReadStatus

MC_ReadMotionState

DMC_ReadParameter_Motion

DMC_WriteParameter_Motion

DMC_TouchProbe

DMC_ChangeMechanismGearRatio

DMC_Jog

DMC_MoveVelocity

DMC_MoveVelocityStopByPos

< KKK KKK KK KKK <K<K <K<K <<k <k <

DMC_MoveVelocityStopByLinePos

DMC_ReadPositionLagStatus

DMC_ SwitchSoftLimit

DMC_TorqueControl

DMC_TouchProbeCyclically

DMC_WritePositionLagSetting

I <K<K <] <
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Classification

Instruction name

Task type

Cyclic
task

Freewheeling
task

Event-triggered

task

Motion
task

Motion
task

Multi-axis
instructions

MC_Gearlin

\Y

MC_GearOut

MC_CombineAxes

MC_Camin

MC_CamOut

DMC_CamAddTappet

DMC_CamDeleteTappet

DMC_CamReadPoint

DMC_CamWritePoint

<< <<

<K< <|<

< | << <

DMC_CamSet

DMC_CamReadTappetStatus

DMC_CamReadTappetValue

DMC_CamWriteTappetValue

< | <<

< | <<

< | <<

Application
instructions

APF_RotaryCut_Init

APF_RotaryCut_In

APF_RotaryCut_Out

G code
instructions

DMC_CartesianCoordinate

DMC_ReadMFunction

DMC_ResetMFunction

DMC_SetGOPara

DMC_SetG1Para

DMC_SetStartPosition

Axes group
instructions

DMC_ AddAxisToGroup

DMC_RemoveAxisFromGroup

DMC_UngroupAllAxes

DMC_ GroupEnable

DMC_GroupStop

DMC_Grouplnterrupt

DMC_GroupContinue

DMC_MoveDirectAbsolute

DMC_MoveDirectRelative

DMC_MovelLinearAbsolute

DMC_MovelLinearRelative

DMC_MoveCircularAbsolute

I KKK KK KKK <KL I<KI LK I <K [¥K|x¥x Ik xIxkx x|k (K|
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Task type
Event-triggered
Classification Instruction name Cyclic Freewheeling task
task task Motion | Motion

task task
DMC_MoveCircularRelative - - \% -
DMC_GroupSetOverride - - -
DMC_GroupReadActualPosition Vv \% Vv

Coordination DMC_ControlAxisByPos

Instructions DMC NC

DMC_ReadParameter_CANopen
DMC_WriteParameter_CANopen
ETH_Link_Config
ETH_Link_Manage
ETH_Link_Status
ETH_Link_Config_Ext
ETH_ SetServerlinkkeeptime
ETH_Socket Manage
ETH_Socket Config
ETH_Socket Open
ETH_Socket_Send
Communication | ETH_Socket_Receive
instructions ETH_Socket_Close
ETH_Socket_Status
RS485 Link_Manage
RS485 Link_Config
RS485 Link_Status
RS485 RS
RS485_SetDelayTime
RS232_Link_Manage
RS232_Link_Config
RS232_Link_Status
RS232_RS
RS232_SetDelayTime

I K| <K<K I KK KKK KK K[ ¥ ¥ [ ¥ |Ix¥x I | Kx |

< I KKK KK KKK |KILK|K <K<K K I [K<
I KKK KK KKK |KILK|K KKK K I K[Kx[K
< KKK KK KK |ILKILK|KILK|K <K<K K I [K<
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7.2 The Impact of PLC RUN or STOP on Variables and
Devices

When the motion controller is switched from RUN to STOP, variables and devices keep current values. When
the motion controller is switched from STOP to RUN, users can select one option that the values of variables
and non-latched devices are cleared or retained as below.
® Thevalues of variables and non-latched devices are cleared.
When the motion controller is switched from STOP to RUN, the values of variables and non-latched
devices are cleared and restored to the initial values. If variables and non-latched devices have no initial
values, the values of variables and non-latched areas will be restored to the default value 0.
® Thevalues of variables and devices are retained.

When the motion controller is switched from STOP to RUN, variables and devices keep current values.

7.3 Synchronization Cycle Period Setting

The synchronization cycle is a very important parameter for the bus motion control. If the synchronization
period is not set properly, the servo may display AL3E1/AL3E2 fault alarm in communication or the servo
could not run normally.

The constitution of the synchronization period is introduced first here.

The motion control program is scanned at the very beginning of the synchronization period, and then the
control messages got through calculation are sent to all axes. So we can regard the synchronization period
as the time for execution of motion control program plus the time for communication between DVP50MC and
all servos. Since the communication time for the motion controller and all servos is too short, it can be
neglected. Therefore, the SYNC cycle time mainly refers to the time for execution of motion control programs.

The motion control program execution time is the maximum execution time of motion event tasks with the
unit: ys (microsecond) which can be viewed by double clicks on Task on the CANopen Builder software
interface. 1000us (microseconds) are 1ms (millisecond).

In the actual application, the SYNC cycle time is calculated by rounding the maximum program execution
time up to an integer. For example, the maximum time for program execution is 1567us=1.5ms, in this case,
we can regard 2ms as the time for program execution.

If the running time of the program is increased too much after the program changes, the preset
synchronization time will not fit any more. So the reserved time should be set to 1~2ms.

For example, the maximum program execution time is 1634us and there are totally 20 servos in the
application. The reserved time for the program change is 1ms.

Synchronization cycle period= 2ms (obtained by rounding up the maximum program execution time, 1634ps)
+1ms (reserved for a program change)=3ms

A Note

The above method is used for getting an estimated time, which is suitable for most applications. If you need
a more precise synchronization cycle period, the actual time can be recalculated by omitting the reserved
time after the application development is completed.
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8.1 Table of Logic Instructions

Instruction set

Instruction code

Function

Timer Instructions

R _TRIG Rising Edge Trigger

F TRIG Falling Edge Trigger
Sequen'ce Input/Output RS Reset—Priority Instruction
Instructions

SR SET—Priority Instruction

SEMA Claim-Priority Instruction
Sequen'ce Control IMP Jump
Instructions -

MOVE Move

MoveBit Move One Bit
Data Movement TransBit Move Bits
Instructions MoveDigit Move Digits

Exchange Data Exchange

Swap Swap Bytes

LT Less Than

LE Less Than or Equal to
Comparison GT Greater Than
Instructions GE Greater Than or Equal to

EQ Equal to

NE Not Equal to

TON On-Delay Timer

TOF Off-Delay Timer

TP Pulse-type Timer

Sys _ReadTime

Read Real-Time Clock’s Time

Sys ReadTotalWorkTime

Read Total Work Time

Sys ReadPowerOnTime

Read Power-On Time

Sys_WdgStatus

Read Task Timeout Status

CTU Up-Counter
Counter Instructions CTD Down-Counter
CTUD Up-Down Counter
ADD Addition
Math Instructions
SUB Subtraction
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Instruction set Instruction code Function

MUL Multiplication
bDiv Division
MOD g\;i?:irndxodulo Division to Get the
MODREAL Sgﬁjl;l\il:dn;lraer Modulo Division to Get the
MODTURNS g%ilégﬂnmtzg:al I\gz;jtulo Division to Get
opses e o, 157 10 Ce e
ABS Absolute value
DegToRad Degrees to Radians
RadToDeg Radians to Degrees
SIN Sine
COos Cosine
TAN Tangent
ASIN Arc sine
ACOS Arc cosine
ATAN Arc tangent
LN Natural Logarithm
LOG Base-10 Logarithm
SORT Square Root
EXP Natural Exponential Operation
EXPT Exponentiation
RAND Random Number
TRUNC Truncate
FLOOR Real-Number Floor
FRACTION Real-Number Fraction
AND Logical AND
OR Logical OR

Bit String Instructions NOT Bit Reversal
XOR Logical Exclusive OR
XORN Logical Exclusive NOR
SHL Shift Bits Left

Shift Instructions SHR Shift Bits Right
ROL Rotate Bits Left
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Instruction set

Instruction code

Function

ROR Rotate Bits Right
MAX Maximum
MIN Minimum
SEL Selection
Selection Instructions MUX Multiplexer
LIMIT Limiter
BAND Deadband Control
ZONE Dead Zone Control
BOOL TQ *** Bool Conversion Group

Data Type Conversion
Instructions

Bit strings TO ***

Bit String Conversion Group

Integers TO ***

Integer Conversion Group

Real numbers TO ***

Real Number Conversion Group

Times,dates TO ***

Time and Data Conversion Group

Text strings TO ***

String Conversion Group

Communication
Instructions

DMC ReadParameter CANopen

Read a parameter value

DMC_ WriteParameter CANopen

Write a parameter value

ETH Link Config

Configure MODBUS TCP data exchange

. Enable/disable MODBUS TCP data
ETH Link Manage exchange
ETH Link Status Watch MODBUS TCP data exchange
status
ETH Link Config Ext Configure the extension parameters for

MODBUS TCP exchange

ETH_SetServerlinkkeeptime

Set the connection duration time as the
controller works as a slave

ETH Socket Manage

Manage Socket TCP/UDP

ETH_ Socket Config

Configure  Socket data

parameters

exchange

ETH Socket Open

Enable Socket

ETH Socket Send

Send Socket data

ETH Socket Receive

Receive Socket data

ETH Socket Close

Disable Socket

ETH Socket Status

Read Socket status

RS485 Link Manage

Manage RS485 communication

RS485 Link Config

Configure RS485 communication

parameters

RS485 Link Status

Watch RS485 communication status
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Instruction set

Instruction code

Function

RS485 RS

Configure RS485 free protocol parameters

RS485 SetDelayTime

Set RS485 communication response delay
time

RS232 Link Manage

Manage RS232 communication

RS232 Link Config

Configure RS232 communication

parameters

RS232 Link Status

Watch RS232 communication status

RS232 RS

Configure RS232 free protocol parameters

RS232 SetDelayTime

Set RS232 communication response delay
time

CONCAT Concatenate String
DELETE Delete String
INSERT Insert String
String Processing LEFT / RIGHT Get String Left/Right
Instructions MID Get String
REPLACE Replace String
LEN String Length
FIND Find String
FROM Read CR value
TO0 Write Value to CR
Immedigte Refresh Immediatelnput Immediate Refresh of Input Points
Instructions
ImmediateOutput Immediate Refresh of Output Points
Enable/disable left-side _module device
Left Manage -
mapping
PID-related PID PID operation
Instructions GPWM Basic pulse width tuning
Address Instruction ADR Get Address

Network Diagnosis

EtherCAT SysDiag

EtherCAT system diagnosis

CANopen_SysDiag

CANopen system diagnosis

CANopen NodeDiag

CANopen Slave Diagnosis

CANopen_State

CANopen Master Diagnosis

Seas) anel Wite Gt SetBitOffsetValue Set the value of the specified bit
Bit Value GetBitOffsetValue Read the value of the specified bit
CRC16 Calculate CRC Value
FCS Instructions
LRC Calculate LRC Value
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8.2 Explanation of Logic Instructions

8.2.1 EN and ENO

If the used instruction has EN and ENO inputs and the value of EN is FALSE (0), the function of the instruction
will not be performed and the output of the instruction will not be updated. However, if the value of EN of the
instruction is TRUE (1), the function of the instruction will be performed and the output will be updated.

The output state of ENO is consistent with that of EN. When EN is TRUE, ENO changes to TRUE. When EN

is FALSE, ENO changes to FALSE.
When the instruction is a function block (FB) and its EN changes from TRUE to FALSE after the FB instruction

is executed, the execution of the FB instruction will continue, but the output values of the FB instruction will
not be updated.

8.3 Sequence Input /Output Instructions
8.3.1 R_TRIG

FB/FC Explanation Applicable model
DVP50MCI11T
. - . DVP50MC11T-06
FB |R_TRIG is used for the rising edge trigger. DVPSOMC11P
DVP50MC11P-06

R_TRIG_instance

R_TRIG
—EN ENO|—
—CLK o—
® Parameters
Parameter 3 Input/ _— 3
name Meaning Output Description Valid range
CLK Isr:grl:; Input Rising edge trigger signal TRUE or FALSE
Q g;gft Output Output for a period TRUE or FALSE
w
o (0))
g Bit string Integer Real Time, date =
2 number =
>
W | g £ |c |[c € € v |7 || £ |m | 40|40 | w
8ﬁ§§§92952525§ﬁ§38"5‘
L T =T i = = I - =z M m Z
o © ®
CLK °
Q °
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

When CLK of R_TRIG changes from FALSE to TRUE, Q output is TRUE for only one period. In other
circumstances, Q is FALSE.

Precautions for Correct Use
Q will have no output until the rising edge signal at CLK is detected.
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-
=\ Programming Example
B The variable table and program

Variable name Data type Initial value
R _TRG R_TRIG
R_TRG_EN BOOL FALSE
R_TRG_CLK BOOL FALSE
R_TRG_Q BOOL
R_TRG
R_TRIG 1
R_TRG_EN —EN ENO—
R_TRG_CLK —CLK QF—R_TRG_Q
B Timing Chart:
R_TRG_CLK !
I
R_TRG_Q | |
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8.3.2 F_TRIG

FB/FC Explanation Applicable model
DVP50MCI11T
. : : DVP50MC11T-06
FB |F_TRIG is used for the falling edge trigger. DVP50MC11P
DVP50MC11P-06

F_TRIG_instance

F_TRIG
—EN ENO|—
—CLK QfF—
® Parameters
Parameter . Input/ - .
name Meaning Output Description Valid range
CLK LTS#;I Input Falling edge trigger signal TRUE or FALSE
Q g;;ﬂft Output Output for a period TRUE or FALSE
vs)
o) )
<} . . Real . =i
o Bit string Integer number Time, date E
>
W | U £ |c |c € € |w |7 | £ |»m | d g 4o wn
85.%23@29;252;@%258—'3
L T I =T i = = B - =z Mo m =
o © ®
CLK °
Q °
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

When CLK of F_TRIG changes from TRUE to FALSE, Q output is TRUE for only one period. In other
circumstances, Q is FALSE.

® Precautions for Correct Use
Q will have no output until the falling edge signal at CLK is detected.

-
=\ Programming Example
B The variable table and program

Variable name Data type Initial value
F_TRG F_TRIG
F_TRG_EN BOOL FALSE
F_TRG_CLK BOOL FALSE
F TRG_Q BOOL
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F_TRG
F_TRIG L

F_TRG_EN —EN ENO—

F_TRG_CLK —{CLK QF—F_TRG_Q

B Timing Chart:

F_TRG_CLK

F_TRG_Q
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8.3.3 RS
FB/FC Explanation Applicable model
DVP50MC11T
) - . . DVP50MC11T-06
FB |RS s used for giving priority to the Reset input. DVP50MC11P
DVP50MC11P-06

RS_instance

RS
—EN ENO—
—{SET Ql—
—Reset
® Parameters
Parameter Meanin I Description Valid range
name 9 Output P g
SET Input —Input SET signal TRUE or FALSE
signal
Reset Ir)put Input Reset signal TRUE or FALSE
signal
Output .
Q . Output Output signal TRUE or FALSE
signal
o
o) )
S o Real . =
@ Bit string Integer number Time, date E
>
W w g |- c |[c |[c |[c | = | &£ x»m | d | (40 »
85.323@29;252;@?3,%);8*5‘
MRS ETEE A AR 2
o |O ®
SET °
Reset | o
Q °

Note:
The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation
When the SET and Reset inputs of RS are both TRUE, Reset is given the priority.

-
= Programming Example
B The variable table and program

Variable name Data type Initial value
RS1 RS
RS1_EN BOOL FALSE
RS1_SET BOOL FALSE
RS1 Reset BOOL FALSE
RS1 Q BOOL
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RS1
RS 1
RS1_EN—EN ENO—
RS1_SET —SET Q—RS1_Q
RS1_Reset —(Reset
B Timing Chart:
Case 1l Case 2
r N R
RS1_SET ____J____W | | f_________L____
I |

L1

RS1 Q [

Case 1: When RS1_SET is TRUE, the output RS1_Q is TRUE. If RS1_Resetis TRUE, RS1 Qs
FALSE.

Case 2: When RS1_Resetis TRUE, RS1_Q is always FALSE.

RS1_Reset

|
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8.3.4 SR
FB/FC Explanation Applicable model
DVP50MC11T
) - . : DVP50MC11T-06
FB |SRis used for giving priority to the Set input. DVP50MC11P
DVP50MC11P-06

SR_instance

SR
—EN ENO—
—{SET Ql—
—Reset
® Parameters
Parameter Meanin I Description Valid range
name 9 Output P g
Input .
SET Input npu SET signal TRUE or FALSE
signal
Input .
Reset Ir)put npu Reset signal TRUE or FALSE
signal
Output .
Q . Output Output signal TRUE or FALSE
signal
o
o) )
S o Real . =
@ Bit string Integer number Time, date E
>
™ W g [ c |[c |[c |[c | == | &£ x»m | d | (40 »
SR EEEC R EEEFEEEBEIEERT |3
MR ETEE T AR 2
o |O ®
SET °
Reset | o
Q °

Note:
The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation
When the SET and Reset inputs of RS are both TRUE, SET is given the priority.
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-
=\ Programming Example
B The variable table and program

Variable name Data type Initial value

SR1 SR
SR1_EN BOOL FALSE
SR1_SET BOOL FALSE
SR1_Reset BOOL FALSE
SR1 Q BOOL

SR1

SR 1

SR1_EN—EN ENO—
SR1_SET —SET Q—SR1_Q
SR1 Reset —]Reset

B Timing Chart:

Case 1l Case 2
~ IR R
SR1 SET | | |
| | I |
|
SR1_Reset : ! | L________?_____L____
|

sreo | L ] ]

Case 1: When SR1_SET is TRUE, SR1_Qis TRUE. When SR1_Reset is TRUE, SR1 Qs
FALSE.

Case 2: SR1_SET is given the priority when SR1_SET and SR1_Reset are both TRUE.
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8.3.5 SEMA
FB/FC Explanation Applicable model
DVP50MCI11T
FB SEMA is used for giving priority to CLAIM. (The output will be valid in the |DVP50MC11T-06
DVP50MC11P

second period.)

DVP50MC11P-06

SEMA_instance

SEMA
—EN ENO—
—{CLAIM Ql—
—RELEASE
® Parameters
Parameter Meanin I Description Valid range
name 9 Output P 9
| t .
CLAIM Input npu Set signal TRUE or FALSE
signal
| t .
RELEASE | "PUt npu Reset signal TRUE or FALSE
signal
Output .
Q . Output Output signal TRUE or FALSE
signal
W
o) )
o . . Real . =
o Bit string Integer number Time, date E
>
W D U [ |c € c c v | | |Cc |m”m|cdju4d4|g  w»
8535;@2952525g?g§5843
_| —
U - [T T = e = = - = 2 M om Z
o / @
CLAIM °
RELEASE | e
Q
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

When CLAIM of SEMA is TRUE, Q is TRUE. When RELEASE is TRUE, Q is FALSE. When CLAIM and
RELEASE are both TRUE, Q is TRUE.

® Precautions for Correct Use
When CLAIM is TRUE, Q will be TRUE in the second period.
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-
=\ Programming Example
B The variable table and program

Variable name Data type Initial value

SEMA1 SEMA
SEMA1_EN BOOL FALSE
SEMA1_CLAIM BOOL FALSE
SEMA1_RELEASE BOOL FALSE
SEMA1_Q BOOL

SEMA1

SEMA 1

SEMA1_EN —EN ENO—
SEMA1_CLAIM —{CLAIM Q— SEMA1_Q
SEMA1_RELEASE —|RELEASE

B Timing Chart:

Case 1 Case 2

SEMA1_CLAIM l I—I I_

1 1 I
I
SEMALl_RELEASE ! !_|_| |_| I_
I | I | I
1 1
SEMA1_Q i |

Case 1l: When SEMAL1 _CLAIM is TRUE, SEMA1_Q is TRUE in the second period. When
SEMA1_RELEASE is TRUE, SEMA1_Q changes to FALSE immediately.

Case 2: When SEMA1_CLAIM is TRUE, SEMA1_Q is TRUE in the second period no matter
whether SEMA1_RELEASE is TRUE or FALSE.
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8.4 Sequence Control Instructions

8.4.1 IMP
FB/FC Explanation Applicable model
DVP50MCI11T
. . . . - . DVP50MC11T-06
FC |JMPis used for jumping to any position specified by a label in the LD program. DVP50MC11P

DVP50MC11P-06

LABEL

JMP

® Function Explanation
B JMP is used for jumping to any position specified by a label in the LD program.

® Precautions for Correct Use
B Label is any string.
A key word can not be specified as a label.
JMP can be used for an upward jump.
More than one JMP instruction can jump to the same label.

The label positions to which JMP instructions jump must be in the same POU in the LD program.
Otherwise, the jump will not take effect.

-
= Programming Example
» Variable table

Variable name Data type Current value
Start BOOL TRUE
Startl BOOL TRUE
Outl BOOL FALSE
Start2 BOOL TRUE
Out2 BOOL TRUE

» Program

1| =

Start STEP1
III IMP
2% Startl outl
Il ()
3|| [sTEPL
H Start2 out2
| (3)

STEP1 is taken as the jump label of JMP instruction in the program above. When Start changes to
TRUE, JMP instruction will jump to the position of STEP1 label and the program of network 3 will be
executed.

When Start2 changes to TRUE, Out2 will also change to TRUE; the program of network 2 will not be
executed. When Start changes to FALSE, the programs from network 1 to network 3 will all be executed.
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8.5 Data Movement Instructions

8.5.1 MOVE
FB/FC Explanation Applicable model
DVP50MCI11T
. . DVP50MC11T-06
FC |Move is used for moving data. DVP50MC11P
DVP50MC11P-06

MOVE
—EN ENO—
—In Out—
® Parameters
Parameter . Input/ _ :
S Meaning Output Description Valid range
In Input Input Move Source Depend§ on the data type of the variable
signal that the input parameter is connected to.
out Qutput Output Move destination Depends on the data type of the variable
signal that the output parameter is connected to.
o
S @
= Bit string Integer sl Time, date =
kD number =
o Q
>
W | U |C € € c c v |z || xJ |- d g 40 | »n
o |< g s/ sl |S|lg|E(z|5|2|2 @8 |z |3 |0H |3
S M lm |69 |z |5 |Z |z |5 55 (2|0 |m A (O =
r o x & - 5 4 I P Z
o © ®
In [ ] [ ] [ ] [ ] [ [ ] [ ] [ ] [ ] [ ] [} [} [ ] [ ] [} [} [}
OUt [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [} [} [ ]
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

B The Move instruction moves the value of move source In to move destination Out.
B The instruction supports the transmission of the values of array elements.

® Precautions for Correct Use
The data type of Out must be the same as that of In. Otherwise, an error will occur in the compiling of
the software.

-
=\  Programming Example
B The variable table and program

Variable name Data type Current value
MOVE_EN BOOL TRUE
MOVE_In INT 200
Outl INT 200

MOVE 1
MOVE_EN —EN  ENO|—
MOVE_In —In Out— Outl
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8.5.2 MoveBit

FB/FC Explanation Applicable model
DVP50MCI11T
. . . . : DVP50MC11T-06
FC |MoveBit is used for sending one bit value in a string. DVP50MC11P
DVP50MC11P-06

MoveBit
—EN ENO—
—In
—InPos
—InOutPos
—1InOut
® Parameters
Parr]znr:](;ter Meaning (')nuF:;L/t Description Valid range
Input Depends on the data type of the variable
In . Input Move source . .
signal that the input parameter is connected to.
INPOS Ir_lput Input Move source bit Depend§ on the data type of the variable
signal that the input parameter is connected to.
InOutPos mpUt Input Move destination bit Depend§ on the data type of the variable
signal that the input parameter is connected to.
InOut Ir_lput Input Move destination Depend§ on the data type of the variable
signal that the input parameter is connected to.
w
Q (7))
= Bit string Integer Rz Time, date =.
KD number =
% (@]
W ®W|s Oz e gl v |z |uCc|m3 |- |d0 44D |w
S 5 9 |2 g @ IZ S CIZ5 22 R@RIESISM | I
Fm i8I IEIE |7 |F |5 = 7z mom 2
o O @
In ° ° ° ° ° ° ° °
InPos °
InOutPos °
InOut o o | o6 o | 0| 0| 0o | o
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

MoveBit moves one bit value from the bit position InPos in move source In to the bit position InOutPos in
move destination InOut.

® Precautions for Correct Use

B The instruction has no ouput but input.
B If the value of InPos exceeds the range of the data type of In, the movement of one bit is not
performed.
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B If the value of InOutPos exceeds the range of the data type of InOut, the movement of one bit is not

performed.

-
=\  Programming Example
B The variable table and program

Variable name Data type Current value
MovBit_EN BOOL TRUE
MovBit_In USINT 31
MovBit_Inpos UINT 2
MovBit_InOutPos UINT 3
MovBit_Inout USINT 8

MoveBit 1
MovBit_EN — EN ENO
MovBit_In —In
MovBit_InPos —{InPos

MovBit_InOutPos —InOutPos
MovBit_InOut —{InOut

B Move Figure

MovBit_In

MovBit_InOut

MovBit_InPos=UINT#2

bit7 bit0
0 o111 1
bit7 / bit0
0 olo|1]o0 0

MovBit_InOutPos=UINT#3
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8.5.3 TransBit

FB/FC Explanation Applicable model
DVP50MCI11T
- . - - DVP50MC11T-06
FC |TransBitis used for sending one or more bits in a bit string. DVP50MC11P
DVP50MC11P-06

TransBit
—EN ENO—
—In
—InPos
—InOutPos
—Size
—InOut
® Parameters
Parameter . Input/ _ .
name Meaning Output Description Valid range
Input Depends on the data type of the variable
In . Input Move source . .
signal that the input parameter is connected to.
Input . Depends on the data type of the variable
InPos P Input Move source bit b . P
signal that the input parameter is connected to.
INOUtPOS Ir_1put Input Move destination bit Depend§ on the data type of the variable
signal that the input parameter is connected to.
Size Input Input Number of bits to move Depend§ on the data type of the variable
signal that the input parameter is connected to.
InOut Input Input Move destination Depend§ on the data type of the variable
signal that the input parameter is connected to.
o
S @
= Bit string Integer e, Time, date =
KD number =
o Q
>
W @ g C |c € € c v | U £ |m o4 0 40 w0
8ﬁ§égngczﬁzgg§§584 =
z |4 z |4 — m =
rm g8 1z |3 = P m =
o © ®
In ° ° ° ° ° ° ° °
InPos °
InOutPos °
Size °
InOut o | o | o | o | o | o | o | o
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

TransBit moves data of Size bits from the bit InPos in move source In to the bit InOutPos in move
destination InOut.

® Precautions for Correct Use
B The instruction has no output but input.
B The movement can not be performed if the value of Size is 0.
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B If the value of InPos exceeds the range of the data type of In, the movement is not performed.

B If the value of InOutPos exceeds the range of the data type of InOut, the movement is not
performed.

B If the value of Size exceeds the range, the movement is not performed.

-
=\ Programming Example
B The variable table and program

Variable name Data type Current value
TrsBit_EN BOOL TRUE
TrsBit_In USINT 63
TrsBit_InPos UINT 1
TrsBit_InOutPos UINT 2
TrsBit_Size UINT 2
TrsBit_Inout USINT 12

TransBit 1
TrsBit_ EN —EN ENO —
TrsBit_In —In
TrsBit_InPos —{InPos
TrsBit_InOutPos —InOutPos
TrsBit_Size —Size
TrsBit_InOut —InOut

B Move Figure

TrsBit_InPos=UINT#1
bit7 | bito
TrsBit_In|l|l|1|l|l|1|l|l|

/ / TrsBit_Size= UINT#2
bit7 bito

Trsitinout | 0 [0 [o o [1]1]o0 |0 |

TrsBit_InOutPos=UINT#2

8-24



Chapter 8 Logic Instructions

8.5.4 MoveDigit

FB/FC Explanation Applicable model
DVP50MC11T
o . . DVP50MC11T-06
FC |MoveDigit is used for moving digits. DVP50MC11P
DVP50MC11P-06

MoveDigit
—EN ENO—
—In
—InPos
—InOutPos
—Size
—InOut
® Parameters
Parameter . Input/ _ .
name Meaning Output Description Valid range
Input Depends on the data type of the variable
In . Input Move source - .
signal that the input parameter is connected to.
Input Position of digit in In to|Depends on the data type of the variable
InPos . Input - .
signal move that the input parameter is connected to.
Input Position of digit in Out to | Depends on the data type of the variable
InOutPos . Input . . - .
signal receive the digit that the input parameter is connected to.
. Input . Depends on the data type of the variable
Size signal Input Number of digits to move that the input parameter is connected to.
Input o Depends on the data type of the variable
InOut signal Input Move destination that the input parameter is connected to.
o
S @
s Bit string Integer Real Time, date =
) number =
>
W |© O £ |c | € |c v |z | |E |8 | |d |0 |40 | »
8§§23929:2525gﬁgg58—|3
z |4 ey
Fmg R EIE|T B S - -z mom =
o © @
In o | o | 0o o | 0| 0o | o o
InPos °
InOutPos °
Size °
InOut e | o | o | o | o | 0o | o | o
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.
® Function Explanation
MoveDigit moves Size digits from InPos of move source In to InOutPos of move destination InOut.

® Precautions for Correct Use

B The instruction has no output but input parameter.
B The move can not be performed if the value of Size is 0.
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B If the value of InPos exceeds the range of the data type of In, the move will not be performed.
B If the value of InOutPos exceeds the range of the data type of InOut, the movement is not

performed.

B If the value of Size exceeds the range, the movement is not performed.

-
=\ Programming Example
B The variable table and program

Variable name Data type Current value
MovDigt_EN BOOL TRUE
MovDigt_In UDINT 16#1234
MovDigt_InPos UINT 1
MovDigt_InOutPos UINT 2
MovDigt_Size UINT 2
MovDigt_Inout UDINT 16#2300

MoveDigit 1
MovDigt_ EN —EN ENO —
MovDigt_In —In
MovDigt_InPos —InPos
MovDigt_InOutPos —InOutPos
MovDigt_Size —Size
MovDigt_InOut —InOut
B Move Figure
Bitls oo Bit12 Bitll ... Bit8 Bit7 .o Bit4 Bit3 .- BitO
In=16#1234 |O (OO |2 }|JO0O|Of1|]O0O]JO]|JO|2 |2 ]0]2|0]0O
. ~ VAN ~ v J
Digit3 Digit 2 Digit0
iai Digit 2 Digit 0
Dlglt 3 g?\InOutPos:Z N gA
Bitl5 Bit12 Bitll - Bit8 Bit7 - Bit4 Bit3 - BitO

InOut=16#2300 (0O |O |1 |O0O|OfO |22 |0Of|O|]O)|JO|O0OfO|O]O
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8.5.5 Exchange

FB/FC Explanation Applicable model
DVP50MC11T
. DVP50MC11T-06
FC |Exchange is used for the data exchange. DVP50MC11P
DVP50MC11P-06

Exchange
—EN ENO—
—Inl
—In2
® Parameters
Parameter . Input/ _ .
name Meaning Output Description Valid range
Inl Ir)put Input Data to exchange Depend§ on the data type of the variable
signal that the input parameter is connected to.
In2 Ir)put Input Data to exchange Depend§ on the data type of the variable
signal that the input parameter is connected to.
w
Q (7))
= Bit string Integer el Time, date =
KD number =
o Q
>
W @ g - &£ ¢ c c v = | c |» |z |4 o |d o 0
8ﬁ§égngczﬁzgg§§58—|3
z |4 Z |4 — m =
rm g8 1z |3 = P m =
o O ®
Inl ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
In2 ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation
The Exchange instruction exchanges the values of In1 and In2.

® Precautions for Correct Use
B The data types of In1 and In2 must be same.
B The instruction has no output but two input parameters.

-
= Programming Example
B The variable table and program

Variable name Data type Current value
Exchg_EN BOOL TRUE
Exchg_Inl INT 30
Exchg_In2 INT 10

Exchange 1
Exchg_EN —EN ENO—
Exchg_In1 —/Inl
Exchg_In2 —In2
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B Exchange Figure

Input parameter Input value Exchange Input value Input parameter

Inl Exchg_Inl >< Exchg_In2 Inl
In2 Exchg_In2 Exchg_Inl In2

The values of In1and In2 are exchanged.

While the Exchange instruction is executed, the values of Exchg _Inl and Exchg In2 are always

exchanged.
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8.5.6 Swap
FB/FC Explanation Applicable model
DVP50MC11T
. : . : DVP50MC11T-06
FC |Swap is used for swapping the high byte and low byte of a 16-bit value. DVP50MC11P
DVP50MC11P-06

Swap
—EN ENO—
—In Out—
® Parameters
Parameter Meanin I Description Valid range
name 9 Output P 9
In LTS#;I Input Data to swap 0~65535 for word data type
Out g;;glft Output Result 0~65535 for word data type
o
S @
= Bit string Integer el Time, date =
@ number =
o Q
>
W @ g - c c c c »w |z | cC (»m |- 4d | |40 ()]
8ﬁ§égngczﬁzgg§§584 =
z |4 Z |4 — =
Frm 3 % 3 3 2 5 = T m z
o O ®
In ° °
Out °
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation
The Swap instruction exchanges the high byte and low byte of the value of In and the result is output to
Out.

-
=\ Programming Example
B The variable table and program

Variable name Data type Current value
Swap_EN BOOL TRUE
Swap_In UINT 32768
Outl UINT 128
Swap 1
Swap_EN —EN ENOF—
Swap_In —In OQut— Outl
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B Swap Figure
High byte Low byte

- Y N
swap_in|1]/o]ofololo]o]o|o|o]o]o]o|o]o0]0O

bit15 :::::::::::::><:::::::::::: bit0

bit15 bito

outt [0|o|o]o|o|o]o]o[1]o]0o][o]o|0]0]0O

. A _

Highbyte Low byte
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8.6 Comparison Instructions
8.6.1 LT
FB/FC Explanation Applicable model
DVP50MCI11T
. : . DVP50MC11T-06
FC |LT is used for a less-than comparison of two or more variables or constants. DVP50MC11P
DVP50MC11P-06
LT
—EN  ENO|—
—.Ir.11 Out—
—{InN
® Parameters
Parameter Meanin Ty Description Valid range
name 9 Output P 9
The number of comparison data can be D d the data t
Comparison increased or decreased through the feaﬁn s on ble t?wat %Ee
InLtoinN | T PANSON 1nhut | programming  software. Maximum: 8. |° te varia et at the
ata Minimum: 2. That is N=2~8. inpu parameter IS
connected to.
Depends on the data type
out Comparison Output | Comparison result of the variable that the
result output  parameter is
connected to.
o
S @
s Bit string Integer Real Time, date =
o number =
>
W | g |- |[c € |[c € v | U c£C |»m & d | |4 0 @ o»
SR EEEEEEEEFEIEEREE RIS
= m 81953755 |° - =z mom =
o (O ®
Inl
to [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ [ ]
INN
Out °
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

B LT is used for a less-than comparison of two or more variables or constants. if In1<In2<...<InN, Out
is TRUE. Otherwise, Out is FALSE.

B The input parameters In1~InN are allowed to be the variables of different data types in this
instruction when the data types of input variables are not BOOL, TIME, DATE, TOD and STRING.
When the data type of one input variable is one of BOOL, TIME, DATE, TOD and STRING, input
parameters In1~InN are all required to be of the data type. For example, if the data type of Inl is
TIME, the data type of In2~InN must be TIME. Otherwise, an error will occur in the compiling of the

software.
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® Precautions for Correct Use
m The input variables are not allowed to omit. An error will occur during the compiling of the software
if any input variable is omitted. But the output variable is allowed to omit.

B The data type of output variables must be BOOL. Otherwise, an error will occur during the
compiling of the software.

-
=\ Programming Example
B Thedatatypes of LT Inl, LT _In2 and LT_In3 are INT, UINT and DINT respectively and the

data type of Outlis BOOL.
Outl changes to TRUE when the values of LT Inl, LT _In2 and LT _In3 are -10, 50 and 100
respectively and LT_EN changes to TRUE as shown in Variable 1.
Outl changes to FALSE when the values of LT In1, LT In2 and LT _In3 are 20, 10 and 100
respectively and LT_EN changes to TRUE as shown in Variable 2.
» Variable 1

Variable name Data type Current value
LT_EN BOOL TRUE
LT_In1 INT -10
LT_In2 UINT 50
LT_In3 DINT 100
Outl BOOL TRUE
»  Variable 2
Variable name Data type Current value
LT_EN BOOL TRUE
LT_In1 INT 20
LT_In2 UINT 10
LT_In3 DINT 100
Outl BOOL FALSE
»  The Program
LT 1
LT_EN—EN  ENOf—
LT _In1 —Inl Outf— Outl
LT In2 —In2
LT_In3 —{In3

B Thedatatypes of LT Inland LT_In2 are both TIME and the data type of Outl is BOOL.

Outl changes to TRUE when the values of LT_In1 and LT_In2 are T#1ms and T#50ms respectively
and LT_EN is TRUE.

» Thevariable table and program

E Variable name Data type Current value
LT_EN BOOL TRUE
LT Inl TIME T#1ms
LT _In2 TIME T#50ms
Outl BOOL TRUE
LT 1

LT_EN—EN ENO—
LT _In1 —fInl Out|— Outl
LT _In2 —{In2
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8.6.2 LE
FB/FC Explanation Applicable model
DVP50MC11T
EC LE is used for a less- than or equal comparison of two or more variables or |DVP50MC11T-06
constants. DVP50MC11P
DVP50MC11P-06
LE
—EN  ENO}—
—.Ir.11 Out—
—{InN
® Parameters
Parameter Meanin Ty Description Valid range
name 9 Output P 9
The number of comparison data can be
: Depends on the data type
c . increased or decreased through the f th iable that th
In1 to InN dotmparlson Input programming software. Maximum: 8. 2 te varia et at the
ata Minimum: 2. That is N=2 ~ 8. npu parameter IS
connected to.
Depends on the data type
out Comparison Output | Comparison result of the variable that the
result output  parameter s
connected to.
o
S @
s Bit string Integer Real Time, date =
o number a
>
W | g |- |[c € | € v | U cC |»m |- d | |4 0 o»
85,323@2952525@%2173-'3
= m 81953755 |° - =z mom =
o (O ®
Inl
to [ ] [ ] [ [ ] [ [ [ ] [ ] [ ] [ [ ] [ ] [ [ ] [ ] [ [ [ [ ] [ ]
INN
Out °
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

B LE is used for a less than or equal comparison of two or more variables or constants. if In1 <
In2< ... £InN, Out is TRUE. Otherwise, Out is FALSE.

B The input parameters In1~InN are allowed to be the variables of different data types in this
instruction when the data types of input variables are not BOOL, TIME, DATE, TOD and STRING.
When the data type of one input variable is one of BOOL, TIME, DATE, TOD and STRING, input
parameters In1~InN are all required to be of the data type. For example, if the data type of Inl is
TIME, the data type of In2~InN must be TIME. Otherwise, an error will occur in the compiling of the

software.
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® Precautions for Correct Use
m The input variables are not allowed to omit. An error will occur during the compiling of the software

if any input variable is omitted. But the output variable is allowed to omit.

B The data type of output variables must be BOOL. Otherwise, an error will occur during the
compiling of the software.

-
=\ Programming Example
B The datatypes of LE_In1, LE_In2 and LE_In3 are INT, UINT and DINT respectively and the

data type of Outlis BOOL.

Outl changes to TRUE when the values of LE_Inl, LE_In2 and LE In3 are -10, 50 and 50

respectively and LE_EN changes to TRUE as shown in Variable 1.

Outl changes to FALSE when the values of LE_Inl, LE_In2 and LE_In3 are 20, 10 and 100

respectively and LE_EN changes to TRUE as shown in Variable 2.

> Variable 1

Variable name Data type Current value
LE_EN BOOL TRUE
LE Inl INT -10
LE In2 UINT 50
LE In3 DINT 50
Outl BOOL TRUE
»  Variable 2
Variable name Data type Current value
LE_EN BOOL TRUE
LE Inl INT 20
LE_In2 UINT 10
LE_In3 DINT 100
Outl BOOL FALSE
»  The Program
LE 1
LE_EN —EN ENO—
LE_In1 —{Inl Out— Out1l
LE_In2 —In2
LE_In3 —{In3

B The datatypes of LE_Inl1 and LE_In2 are both TIME and the data type of Outlis BOOL.

Outl changes to TRUE when the values of LE_Inl and LE_In2 are T#1ms and T#50ms respectively
and LE_EN is TRUE.

» Thevariable table and program

Variable name Data type Current value
LE_EN BOOL TRUE
LE Inl TIME T#1ms
LE In2 TIME T#50ms
Outl BOOL TRUE
LE 1

LE_LEN—EN  ENOf—

LE_In1 —{In1 Out— Out1

LE_In2 —{In2
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8.6.3 GT
FB/FC Explanation Applicable model
DVP50MC11T
EC GT is used for a greater-than comparison of two or more variables or |DVP50MC11T-06
constants. DVP50MC11P
DVP50MC11P-06
GT
—EN ENO—
—.Ir.11 Outr—
—InN
® Parameters
PRI Meanin g Description Valid range
name 9 Output P 9
The number of comparison data can be | Depends on the data type
Comparison increased or decreased through the|of the variable that the
Inl to InN Input . . i . .
data programming software. Maximum: 8. |input parameter is
Minimum: 2. That is N=2 ~ 8. connected to.
Depends on the data type
out Comparison Output | Comparison result of the variable that the
result output  parameter s
connected to.
oy}
S @
% Bit string Integer el Time, date =
o number a
>
W |@ U - lc Cc |c Cc 0w |z U |CZ |» | Ao |d g | o»n
85,323@2953525@%%53—';
rm B8R IE|T|F |5 - =z mom =
o (O ®
Inl
tO [ J [ J [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ J [ ] [ ] [ ] [ ] [ ]
InN
Out °
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

B LE is used for a greater than comparison of two or more variables or constants. if In1>In2>...>InN,
Out is TRUE. Otherwise, Out is FALSE.

B The input parameters In1~InN are allowed to be the variables of different data types in this
instruction when the data types of input variables are not BOOL, TIME, DATE, TOD and STRING.
When the data type of one input variable is one of BOOL, TIME, DATE, TOD and STRING, input
parameters In1~InN are all required to be of the data type. For example, if the data type of Inl is
TIME, the data type of In2~InN must be TIME. Otherwise, an error will occur in the compiling of the
software.
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® Precautions for Correct Use
m The input variables are not allowed to omit. An error will occur during the compiling of the software
if any input variable is omitted. But the output variable is allowed to omit.

B The data type of output variables must be BOOL. Otherwise, an error will occur during the
compiling of the software.

-
=\ Programming Example
B The datatypes of GT_Inl, GT _In2 and GT_In3 are INT, UINT and DINT respectively and the
data type of Outlis BOOL.
Outl changes to TRUE when the values of GT_Inl, GT_In2 and GT_In3 are 100, 50 and 10
respectively and GT_EN changes to TRUE as shown in Variable 1.

Outl changes to FALSE when the values of GT_Inl, GT_In2 and GT_In3 are 20, 10 and 100
respectively and GT_EN changes to TRUE as shown in Variable 2.

> Variable 1

Variable name Data type Current value
GT_EN BOOL TRUE
GT _Inl INT 100
GT _In2 UINT 50
GT _In3 DINT 10
Outl BOOL TRUE
»  Variable 2
Variable name Data type Current value
GT_EN BOOL TRUE
GT _Inl INT 20
GT _In2 UINT 10
GT _In3 DINT 100
Outl BOOL FALSE
»  The Program
GT 1
GT_EN—EN  ENOf—
GT_Inl —Inl Out— Out1l
GT_In2 —{In2
GT_In3 —{In3

The data types of GT_In1 and GT_In2 are both TIME and the data type of Outlis BOOL.

Outl changes to TRUE when the values of GT_In1 and GT_In2 are T#100ms and T#50ms

respectively and GT_EN changes to TRUE.

» Thevariable table and program

Variable name Data type Current value
GT_EN BOOL TRUE
GT _Inl TIME T#100ms
GT _In2 TIME T#50ms
Outl BOOL TRUE
GT 1

GT_EN—EN  ENOf—

GT_In1 —iInl Out|— Out1l

GT_In2 —In2
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8.6.4 GE
FB/FC Explanation Appliedle
model
DVP50MC11T

GE is used f ter- th ! ison of t b DVP50MC11T-06
IS used Tor a greater- than or equal comparison ot two or more variables or DVP50MC11P

FC constants
) DVP50MC11P-
06
GE
—EN ENO}—
] Ipl Outr—
—InN

® Parameters

Parameter : Input/ _ .
name Meaning Output Description Valid range
The number of comparison data can be
: Depends on the data type
Comparison increased or decreased through the f th iable that th
In1 to InN datap Input programming software. Maximum: 8.|° te varia et at the
Minimum: 2. That is N=2 ~ 8. npu parameter IS
connected to.
Depends on the data type
out Comparison Output | Comparison result of the variable that the
result output  parameter s
connected to.
w
Q (7))
g Bit string Integer e, Time, date =
o number =
>
W (@ g - ¢ ¢ c ¢ v |z | |c |m | d|g 4| »w
85.%2%@29:252;@?3253—'3
zZ 2y
Fm i3IS IEIE "5 - - mom =
o U @
Inl
to [ ] [ ] [ [ ] [ [ [ ] [ ] [ ] [ [ ] [ ] [ [ ] [ ] [ [ [ [ ] [ ]
INN
Out | e
Note:

The symbol e indicates that the parameter is allowed to connect to the variable or constant of the data type.

® Function Explanation

B GE is used for a greater than or equal comparison of two or more variables or constants. if In1 =
In2 = ... 2 InN, Out is TRUE. Otherwise, Out is FALSE.

B The input parameters In1~InN are allowed to be the variables of different data types in this
instruction when the data types of input variables are not BOOL, TIME, DATE, TOD and STRING.
When the data type of one input variable is one of BOOL, TIME, DATE, TOD and STRING, input
parameters In1~InN are all required to be of the data type. For example, if the data type of Inl is
TIME, the data type of In2~InN must be TIME. Otherwise, an error will occur in the compiling of the

software.
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® Precautions for Correct Use
m The input variables are not allowed to omit. An error will occur during the compiling of the software

if any input variable is omitted. But the output variable is allowed to omit.

B The data type of output variables must be BOOL. Otherwise, an error will occur during the
compiling of the software.

-
=\ Programming Example
B The datatypes of GE_Inl, GE_In2 and GE_In3 are INT, UINT and DINT respectively and the

data type of Outlis BOOL.

Outl changes to TRUE when the values of GE_In1, GE In2 and GE_In3 are 100, 50 and 50

respectively and GE_EN changes to TRUE as shown in Variable 1.

Outl changes to FALSE when the values of GE_Inl, GE_In2 and GE_In3 are 10, 10 and 100

respectively and GE_EN changes to TRUE as shown in Variable 2.

> Variable 1

Variable name Data type Current value
GE_EN BOOL TRUE
GE_In1 INT 100
GE_In2 UINT 50
GE_In3 DINT 50
Outl BOOL TRUE
»  Variable 2
Variable name Data type Current value
GE_EN BOOL TRUE
GE_In1 INT 10
GE_In2 UINT 10
GE_In3 DINT 100
Outl BOOL FALSE
»  Theprogram
GE 1
GE_EN—EN ENO—
GE_In1 —Inl Out—Outl
GE_In2 —In2
GE_In3 —{In3

B The datatypes of GE_In1l and GE_In2 are both TIME and the data type of Outl is BOOL.

Outl changes to TRUE when the values of GE_In1 and GE_In2 are T#100ms and T#50ms
respectively and GE_EN changes to TRUE.

»  Thevariable table and program

Variable name Data type Current value
GE_EN BOOL TRUE
GE_In1 TIME T#100ms
GE_In2 TIME T#50ms
Outl BOOL TRUE
GE 1

GE_LEN—EN  ENO|—

GE_In1 —Inl Out—oOut1

GE_In2 —{In2
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8.6.5 EQ

FB/FC Explanation Applicable model
DVP50MC11T

. . : DVP50MC11T-06
FC |EQ is used for an equal comparison of two or mo