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Overview of DVP10OMCI11T

1. Overview of DVP10OMC11T

DVP10OMCI11T is a type of multi-axis motion controller researched and produced by Delta autonomously on
the basis of CANopen field bus. It complies with CANopen DS301 basic communication protocol and
DSP402 motion control protocol. Also, it supports motion control standard instruction libraries defined by
most international organizations. It brings great convenience to user to learn and develop projects quickly.

The multi-function controller consists of standard PLC module and MC motion control module. PLC module
is similar to DVP serial PLC in function and usage. User could utilize WPLSoft or ISPSoft programming
software to write and edit the ladder diagram, SFC, instruction table and Delta standard PLC logic programs.
Moreover, PLC supports the two extension ports in its left and right sides. The one in its left side is a parallel
extension port which could be connected with max 7 field bus master modules such as DeviceNet/CANopen
master, Ethernet modules and high-speed analog quantity modules. The other one in its right side is to
connect DVP-S series of PLC extension modules such as low-speed analog quantity and digital quantity
modules.

DVP10MCI11T is mainly applied to control the servo drive precisely via CANopen bus so as to accomplish
the functions like the speed control, position control and etc. that user expects.

CANopen Builder software is used to edit the motion control program for DVP10MC11T to achieve all kinds
of complicate motion control tasks.

Its graphical motion control language provided to user to program on the motion control function is easy and
convenient for user to learn and understand.

Besides, CANopen Builder provides the interfaces of G codes editing, preview and electronic cam editing so
as to plan a more distinctive motion control demand.

With communication system adopting the highly reliable CAN bus as main line, DVP10MC11T just need
provide the simple wiring to user.

Thanks to the high-speed and reliable motion control system, DVP10MCI11T can be widely applied in the
automation control industry such as packaging, printing, encapsulating, cutting, digital control machine,
automatic storage and so on.

1.1. Function

The PLC module of DVP10MC11T resembles DVP-SX2 MPU. For the detailed function parameter
information, please refer to Application Manual of DVP-ES2/EX2/SS2/SA2/SX2 (Programming). We focus
on the main functions of DVP10MC11T below:

» Capable of controlling up to 16 real axes via (CANopen) high-speed bus ( Axis No. range: 1~16)

» Virtual axes as well as the external encoder virtual master axis can be constructed in DVP10MC11T.
(Axis No. range: 1~18; the numbers of real and virtual axes must be different.)

» Equipped with the high-speed floating point processor for handling all kinds of complicate motion control
tasks.

» Supporting powerful field bus network by serving as DeviceNet master/slave, CANopen master/slave and
Profibus-DP slave as well as making up the control system with complicate functions.

» It has many kinds of IO extensions (high-speed AIAO on the left, low-speed AIAO and DIDO on the right,
temperature module and etc.)[]

» Using the software interface which is easy to operate with complete functions.

» Providing the accessory products such as standard bus cables, terminal resistor and terminal
block to wire the circuit easily just by plugging. So users do not need to prepare for them additionally by
themselves.

DVP-MC operating manual 1-1



Overview of DVP10MC11T

1.2. Profile and Outline

1.2.1. Dimension
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1.2.2. Components
Model name

POWER /RUN /ERR indicator

COM1 /COM2 communication
indicator

CAN, MTL indicator
RUN/STOP switch
Encoder interface
RESET button
COM1 communication port
Ethernet communication port
i 10 | DIN rail clip

11 | CANopen communication port
% 12 | Clip for fixing extension module

=5

79 976 oo

13 | Input/Output terminals
14 | Clip for fixing extension module
15 | Extension port on the right side

IIE == I 16 | COM2 communication port
. onnnn = [UlL:! 17 | 24V power interface

18 | Extension port on the left side

19 | Nameplate

S

EE——
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2. System Function

2. Introduction to System Function

DVP10MCI11T is a high-performance controller in charge of 1~ 16 real axes and max. 18 virtual axes with the
application functions like gear box, cam, rotary cut, flying shear. With a standard PLC module inside it,
DVP10MC11T supports the functions of PLC and can be extended with the DeviceNet module, CANopen
module, Ethernet module, high-speed analog-quantity module on its left side and all Slim series of modules
with analog quantity and digital quantity on its right side. In addition, DVP10MC11T provides the standard
RS232, RS485 communication port, CANopen bus interface, Ethernet interface, encoder interface so that
user could handily construct a motion control network with powerful functions.

2.1. System Architecture

DVP10MC11T can be applied to the construction of a multi-layer industrial network. In the following figure,
the top layer is the network constituted by Ethernet, the middle layer is the network made up of CAN bus
supporting DeviceNet and CANopen protocol, the bottom layer is the network consisting of 485 bus
supporting Modbus.

DVPENO1-SL
DVPCOPM-SL
DVPDNET-SL

DVP10MC11T
Extend 1/O

| 1:RS232 ‘ 3:Enthernet , |
2:RS485 2:RS485

5:Encoder

The figure above displays the external equipment connected to each port of DVP10MC11T. The following
sections will introduce the functions of each communication port.
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2.

System Function

2.1.1. COM Port

B COM1 (RS-232)

COM1, RS-232 communication port possessed by PLC module, supports Modbus protocol and could serve
as Modbus master (supporting MODRW, RS instructions) or slave to upload and download programs,
monitor PLC device, and connect human-machine interface and etc.

COML1 Pin Definition:

Pin Signal Description
1,2 +5V 5V power positive pole
3 GND Grounding
4 Rx Receiving data
5 TX Sending data
6 GND Grounding
7 NC Reserved
8 GND Grounding

B COM2 (RS-485)

COM2, RS-485 communication port supporting Modbus protocol, is the hardware port commonly used by
motion control module and PLC. The motion control module or PLC can be accessed through different node
ID. Their node ID must be different from each other. If COM2 is used by PLC, 10MC could be regarded as
Modbus master or slave. If COM2 is used by motion control module, 10MC could only serve as Modbus
slave to download CANopen motion control network configuration, program, G codes and monitor devices.
COM2 Pin Definition:

Pin Signal Description
g . p +[’ o 41
+ Signal+ i 2
Signal- o I
— g m[] — 1 3
3 SG Grounding bl

Note: Please refer to appendix A for more details on Modbus.

B CANopen Bus Interface

There are two RJ45 ports for CANopen bus interface and the standard CAN communication cable
(TAP-CBO3/TAP-CBO5/TAP-CB10) is needed for user to create a reliable motion control network
conveniently and quickly. CAN bus need be added with two terminal resistors in its two terminals to
constitute the network and Delta supplies the standard terminal resistance module (TAP-TR01). There are
two terminal resistors enclosed in the package of 10MC product.

Pin Signal Explanation
1 CAN_H Signal+ =
2 CAN_L Signal- | E oo
3 CAN_GND Grounding E__
4 RESE_1 Reserved
3) RESE_2 Reserved E::
6 CAN_SHLD Shielded cable | 5—'
7 CAN_GND Grounding ol
8 RESE_3 Reserved

2-2
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2. System Function

Note: DVP10MC11T provides two RJ45-type CAN ports to make a daisy-chain topological structure in the
two ends of the bus. One of RJ45 ports is left for connection of a terminal resistor.

B Encoder Interface
The encoder interface is a 15-pin D-SUB connector connected to the external encoder.

It supports differential signal input with max. work frequency 1MHz (250Kx 4 = 1MHz for per input).
Meanwhile, this interface integrates two kinds of power outputs: 24V (500mA) and 5V (500mA) to supply the
power to the encoder. And thus users do not need to prepare power for the encoder additionally.

User could read D6513 (H9971) in motion control module to check the pulse number that the encoder
receives through sending Modbus instruction and also could create virtual master axis by using
DMC-ExternalMaster instruction in motion program. Rotation of slave axis can be controlled by using the
encoder to receive the pulse number.

Terminal No. Definition Explanation 15-Pin SUB-D figure
1 A+
2 A-
10 B+ Differential signal of @
1 B- Incremental encoder
4 Z+ (‘hﬂ
7. ~ (O
O ~ O
7 +24V +24V encoder power O O O
8 GND Grounding for +24V and +5V O O @)
15 +5V +5V encoder power O O O
3 Reserved Reserved O g O
6 Reserved Reserved w i
9 Reserved Reserved
12 Reserved Reserved @
13 Reserved Reserved
14 Reserved Reserved
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2. System Function

B Ethernet communication port

Ethernet communication port supporting Modbus TCP protocol is possessed by motion control module.
CANopen Builder in the PC can download CANopen network configuration, motion control program, cam
curves and G codes and also can monitor devices via Ethernet communication port. DVP10MC11T

only serves as slave and could be accessed by maximum 4 masters in Ethernet network. Ethernet
communication port supports auto jumper function. It can be directly connected to computer or switchboard
without specially handling wire jumper. The LED indicator in the communication port displays Ethernet
current connection status so that users can judge the connection status quickly accordingly.

Terminal No. Definition Explanation RJ -45 figure
1 Tx+ Positve pole for transmitting data
2 Tx- Negative pole for transmitting data 0 .
3 Rx+ Positve pole for receiving data N~
[{e]
4 - N/C 0
5 - N/C <
™
6 Rx- Negative pole for receiving data N
—
7 -- N/C
8 - N/C

Note: Modbus TCP can be referred to in appendix B.

2.1.2. System Construction Structure

DVP10MCI1T consists of two function modules: PLC module and MC motion control module. PLC module is
similar to Delta DVP-SX2 MPU and motion control module supports motion control function based on
CANopen. The two modules utilize the independent processor which processes the complicate motion
control task and a large quantity of logic operation in parallel to enhance the work efficiency.

lllustration of the internal structure of DVP10MC11T:

[COMZ(RS-485)]

A

--------- S R

Extend . :
P+~ e
r -

COM1 ' '

(RS-232) . .
Enthernet
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2. System Function

B PLC Module
The PLC module built in DVP1OMC11T is identical to DVP series of PLC products. User could utilize the
WPLSoft or ISPSoft software to edit the program, conduct the monitoring and make a connection with the left
and right I/O extension and etc. The following is its functions.
» CPU specification: 32- bit CPU with the built-in instruction for 32-bit multiplication and division
operation.
» In terms of program capacity, devices and instructions
¢ Compatible with SX2/ES2/EX2 MPU series of programs; program space: Max 16K Step
* Fast-speed execution of instruction ( Basic instruction: 0.35us~1us, MOV instruction< 5us)
* The application instruction library is identical to SX2/ ES2/EX2 series
* Max. 10000 D devices and 2112 latched areas.
» Communication devices
¢ COM1 (RS232) communication port
¢ COM2 (RS485) communication port
* Run/Stop switch can control the program to run or stop
» Extension module
¢ Max. 7 high-speed extension modules in the left side and 8 extension modules in the right are
available
* The temperature modules like PT/TC supports the function of automatic adjustment of PID
temperature
* Max. 240 input points and 240 output points for digital extension module.
»  Other functions
¢ Providing user with the special identification code, subprogram password protection and the
limit of the time for inputting the wrong main password
* The built-in DELTA Q-Link communication protocol expedites to refresh HMI screen.
* For more details on the functions of PLC modules, please refer to the operating manuals
(Programming) of DVP-ES2/EX2/SS2/SA2/SX2.

B MC Motion Control Module
The MC motion control module in DVP10MCL11T controls the servo drive to complete the high-speed, precise
and high-efficiency control task via CANopen bus. DVP10MC11T makes the complicate CANopen
communication packaged and users do not need to know CANopen communication principle except to do the
simple setting and edit the motion control program through CANopen Builder software to accomplish the
complicate motion control. Therefore, it saves a lot of time for user to learn and shortens the lead time to
develop products as well as speeds up the products to go to the market.
The major functions of the motion control module of DVP10MC11T are listed below.
»  Supporting motion control instructions
¢ Logic instruction
* Single-axis motion instruction
¢ Multi-axis motion instruction
* Typical application instruction
» High-speed input points and output points
* Supporting 8 high-speed digital input points (I0~17) with interruption function
e Supporting 4 high-speed digital output points (Q0~Q3)

DVP-MC operating manual 2-5



2. System Function

Supporting G codes

Supporting standard G codes and supporting dynamic download of G codes; G codes are
executed while being downloaded in order to accomplish the complicate objects processing.
Capable to debug the G codes in the way of a single step or fixed point through CANopen
Builder software

CANopen Builder software provides the function of preview of G codes so that user could
conveniently judge if the input G codes are correct or not.

Supporting electronic Cam

Supporting to call the specified cam curve through CANopen Builder software so as to edit the
cam curve.

Supporting the application instructions for typical technology such as rotary cutting, flying shear.
Users do not program the cam curve except to input the crucial technological parameters so that
the cam curve will be reflected automatically in the inner of the instruction. And thus it will
reduce a lot of work load for user to develop the project.

Supporting E-gear

Program capacity

Providing max. 1M bytes for the program space, max. 12K Fbs program editable
Max. 6000 rows of G codes storable.
Max. 16 electronic cam curves editable and max. 2048 key points storable.

2.1.3. System Extension

DVP10MC11T can be connected with extension modules on both its left side and right side.

The extension module connected to the left side of DVP1OMC11T
DVP10OMCL11T can be connected with CANopen, DeviceNet master and high-speed modules with analog

quantity like DVPO4AD-SL on its left side. Max. 7 high-speed modules are allowed to connect to the left side
of DVP10OMCL11T.

MC motion module is the first extension module of the left side of PLC module inside DVP10MC11T. And thus

the first extension module of the left side of DVP10MC11T is the second extension module of PLC module.

For example, the output mapping area starts from D6282 if DVPCOPM-SL is connected to the left side of SV

CPU and the output mapping area starts from D6782 if DVPCOPM-SL is connected to the left side of

DVP10OMCI11T.
DVPDNET DVP10MC

o o (@) IN
= H& o = . sis
o 10
O 2 o 11
5 e 12
O DeviceNet/CANopen master and ] © . :i
the high-speed AIAO modules h o
E} like DVPO4AD-SL. .. ... 7

U o
ouT
] e up
zP
s :
Q1
Q2
= ’
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2. System Function

B The extension module connected to the right side of DVP10MC11T

DVP10OMC11T can also connect all Slim series of extension modules with the digital quantity of max. 240
input points and 240 output points in its right side. Besides, max. 8 special modules with non-digital quantity
such as analog-quantity module, temperature module, pulse module and etc. can be connected to the right
side of DVP10MC11T.

The number of digital input/ output point is reflected with X and Y and the functions are as follows.

B The number of input/ output point: (Octal)
X20 ~ X27...... , X70 ~ X77, X100 ~ X107...

Y20~Y27.....,Y70 ~ Y77,Y100 ~ Y107...

Note: The number of digital points of the digital-quantity extension module on the right of DVP10MC11T starts
from 20. Suppose that the input point for the first digital-quantity extension module starts from X20 and output
point starts from Y20. The numbers of input point and output point are added by 8’s multiple; it is counted as 8
points if the number is less than 8.

B The number of special modules

The extension modules on the right side of DVP10MC11T like analog-quantity module, temperature module
and pulse module are called special modules. The number of the first special module on the right side of
10MC is 0; the number of the second one is 1, and so on. PLC module could access the special module
according to such serial numbers through executing FROM/TO instruction.

DRI o o
[=] = ™ o =]
= o 55
o = g

= I
2 © I
a o E
= E AIAO and DIDO
3
rl' ------
)
=
o ONT
& up
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2.2. The internal devices

2.2.1. The internal devices of PLC module

See appendix E on the internal devices of PLC in DVP10MC11T

2.2.2. The internal devices of MC motion control module

The internal devices of motion control module in DVP10MCI11T:

Data
Type Device - Device name Range Modbus address
_ High-speed
High-speed i
inout I BOOL | external input 10~17 0400~0407
P point
, High-speed
High-speed
outout Q BOOL | external output Q0~Q3 0500~0503
P point
- - M0~M1535 0800~0DFF
Auxiliary relay M BOOL | Auxiliary relay
M1536~M4095 BO0O0O~B9FF
D0~D4095 1000~1FFF
General _
i D WORD | Data register D4096~5999 9000~976F
register
D7000~D24575 9B58~DFFF
WORD D6000~D6226 9770~9852
GPIO register
WORD D6250~D6476 986A~994C
Special data
. D WORD i D6500~D6518 9964~9976
Special register
register Axis parameter
D WORD ) D24576~D28671 EOOO~EFFF
register
Cam key point
D WORD . D28672~D45055 2000~5FFF
register

Note: Please refer to appendix C for the explanation of the corresponding content of axis parameter

registers.

B Special register

The special data register of motion control module of DVP10MC11T has its special functions as shown below.

Special . : .
- Function explanation | Attribute Data type | Latched Remark
D6000 This area is for data exchange
The area for data PLC: R between PLC and MC, MC
exchange between MC: RNV UINT N writes the data into this area
PLC and MC ' and PLC reads the data in this
D6226 area

2-8
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Special

D Function explanation | Attribute Data type | Latched Remark
D6250 This area is for data exchange
The area for data PLC: RIW be.tween PLC a.nd MC., PLC
exchange between MC: R UINT N writes the data into this area
PLC and MC ' and MC reads the data in this
D6476 area.
Current scanning The time needed for motion
D6500 | time for R UINT N control program to scan the
DVP10MC(unit: us) last time.
Max. scanning time ) )
) Max. time needed for motion
D6501 | for DVP10OMC (unit: R UINT N
control program to scan once.
us)
Itis in hexadecimal. The part
to the left of decimal point is
high byte and the part to the
The major revision of right of decimal point is low
D6502 i R UINT N .
DVP10MC firmware byte. If the read value is
0101H, it means the current
major firmware is V1.01
revision.
Itis in hexadecimal. The part
to the left of hexadecimal point
is high byte and the part to the
The minor revision of ) gn by i P o
D6503 i R UINT Y right of hexadecimal point is
DVP10MC firmware )
low byte. If the read value is
0101H, it means the current
min firmware is V1.01 revision.
Firmware revision of Firmware revision of 10MC
D6504 R UINT Y
PLC module PLC module
The exchanged data The length of the data written
D6505 | length when MC => R UINT Y to PLC by MC with word as its
PLC (unit: word) unit.
The exchanged data The length of the data written
D6506 | length when PLC => R UINT Y to MC by PLC with word as its
MC (unit: word) unit.
The check code of
The check code of the data
D6507 | exchanged data R UINT N ) ,
which MC writes to PLC.
when MC => PLC
The check code of
The check code of the data
D6508 | exchanged data R UINT N

when PLC => MC

which PLC writes to MC.

DVP-MC operating manual
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Special : . .
D Function explanation | Attribute Data type | Latched Remark
1. When D6509 value =0
RUN/STOP switch is
Setting of disabled.
D6509 ) R/W UINT N
RUN/STOP switch 2. When D6509 value = 1,
RUN/STOP switch is
enabled.
Low word of
D6511 | DVP10MC status R UINT N
word
Status word of MC module
High word of
D6512 | DVP10MC status R UINT N
word
Low word of
feedback pulse
D6513
number of the
encoder Feedback pulse number of the
R UDINT N
High word of encoder
feedback pulse
D6514
number of the
encoder
7: Program is being executed.
0: Execution of program stops
16: System reset which is
equivalent to that 10MC is
powered on again.
Motion program When the motion control
RUN/STOP and i i
6515 RIW UINT N program of 10MC is running,
system reset write 0 to D6515 to stop the
program being executed.
Afterwards, the motion control
program can not be executed
again unless 7 is written to
D6515 after pressing the
Reset key.
2-10 DVP-MC operating manual
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Special i ) i
D Function explanation | Attribute Data type | Latched Remark
b3~b0=0000: 7,E,1,ASCII
b3~b0=0001: 7,0,1,ASCII
b3~b0=0010: 7,N,1,ASCII
b3~b0=0100: 8,N,2,RTU
b7~b4=0000: 9600bps
b7~b4=0001: 19200bps
Communication 1D b7~b4=0010: 38400bps
and communication b7~b4=0011: 57600bpS
D6516 | o ot of RIW UINT Y| b7~b4=0100: 115200bps
DVP10MC11T b15~b8 are used to set the
Modbus node ID, e.g.
b15~b8=00000001which
indicates that Modbus node ID
is 1, likewise other Modbus
node ID are named in the
same way. Note: b stands for
bit.
Current scan time for The time needed for the logic
D6517 | logic program R UINT N program to carry out scanning
(Unit: us) currently.
Max. scan time for The maximum time needed for
D6518 | logic program R UINT N the logic program to scan one
(Unit; us) time.
_ The start D device in the
Setting of the ,
) ) latched area is D7000; the
D6519 | quantity of D device R/W UINT Y o o
, guantity is specified by D6519;
in the latched area
range: 0~3000.
, The start M device in the
Setting of the .
) ) latched area is M3000; the
D6520 | quantity of M device R/W UINT Y o o
) quantity is specified by D6520;
in the latched area
range: 0~1000
When DMC__ CapturePosition
The pulse number is used for position capture in
that servo motor mode 1, the value of D6527 is
D6527 R DINT N
feeds back to servo the pulse number that servo
drive motor feeds back to servo
drive.
When DMC__ CapturePosition
The pulse number uses |0 for position capture in
received at the mode 10, the value of D6529
D6529 | . R DINT N ) i
interface of the is the pulse number received
encoder at the interface of the encoder
of 10MC.

DVP-MC operating manual
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Special
D

Function explanation

Attribute

Data type

Latched

Remark

D6532

Axis alarm detection

R/W

UINT

0: Axis alarm is not detected.
The instructions related with
the alarm axis can still be
executed when the axis
alarms.

1: When the axis alarms,

the alarm axis enters the state
of ErrorStop and the motion
instructions related with the
alarm axis stops being
executed.

2.2.3. Data exchange between MC module and PLC module

The areas for exchanging the data between MC and PLC are D6000~D6226, D6250~D6476. D6000~D6226
are where MC writes the data and PLC reads the value of the register; D6250~D6476 are where PLC writes

the data and MC reads the value of the register.
The principle is illustrated as below.

Write into

D6000~D6226

D6250~D6476

Write into

Data Exchange Figure

The program inside MC includes motion program and logic program. The data in exchange area of MC are
updated once every time all logic program execution is over. (The data in D6000~D6226 are written into
D6000~D6226 of PLC by MC and the data in D6250~D6476 of PLC are read into D6250~D6476 of MC by
MC). The data in exchange area of PLC are updated once every time one scan cycle is over. (The data in
D6250~D6476 are written into D6250~D6476 of MC by PLC and the data in D6000~D6226 of MC are read

into D6000~D6226 of PLC by PLC).

2-12
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B Status word in DVP10MC

D6511 and D6512 are the status words of MC module and the following is the specific explanation:

Bit The implication when each bit in )
How to deal with
Device D6511is 1
DVP10OMCL11T is in error mode,
BitO motion control program is terminated | Press RESET button to restart DVP10MC11T
by accident.
DVP10MC11T is in mode of , , .
) i i , i No need of action but wait the download is finished
Bit1 configuration and the configuration ) )
) ) and then 10MC will automatically restore to run.
data is being downloaded.
. Redownload the configuration data to the controller
) Node list is empty and slave has not ) )
Bit2 i after the network is configured through CANopen
been configured. )
Builder software.
Bit3 The configuration that the upper Check if the configured data is wrong and
! computer downloads is invalid redownload after revising configuration.
1. Check if CANopen bus connection is normal
2. Check if the baud rate of CANopen bus master is
Bit4 Buffer area sending data is full identical to that of slave.
3. Check if the two ends of CANopen bus have
been connected with terminal resistors.
1. Check if CANopen bus connection is normal
2. Check if the baud rate of CANopen bus master is
Bit5 Buffer area receiving data is full identical to that of slave
3. Check if the two ends of CANopen bus have
been connected with terminal resistors.
) Power supply for DVP10MC11T is . )
Bit6 . . Check if power supply for DVP10MC11T is normal.
insufficient.
) i Repower on; return to factory for repair if the error
Bit7 Internal storage operation error o
still exists
) i Repower on; return to factory for repair if the error
Bit8 GPIO operation error o
still exists
. ) Repower on; return to factory for repair if the error
Bit9 SRAM operation error o
still exists
_ Some slave in CANopen network is i .
Bit10 . Check if CANopen bus connection is hormal.
offline
Bit11 The program in MC is running. --
. The synchronization cycle set is too o .
Bit12 Enlarge the synchronization cycle period.
small
Bit13~
) Reserved Reserved
Bit15

Note: D6512 is reserved for further development in the near future.

DVP-MC operating manual
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2.3. System Work Principle

2.3.1. Axis Parameter Setting

MC function module in DVP10MC11T is mainly applied to control over drive axis. Therefore, the setting of
parameter of every drive axis is very crucial and the following is the main parameters to be set up.

Node ID: axis number (which is the node address of the servo drive in CANopen network);

Axis Type: Linear, Rotary;

Ramp Type: To set the feature type in the process in which axis increases and decreases speed
Software Limitation: To limit the maximum and minimum position of motion controller;

Servo Gear Ratio Setting: The ratio decides how many units are needed for one circle the axis
rotates;

Homing: It is used to set the mode and speed for homing;

Maximum Values: To set the max. velocity, acceleration and deceleration of the axis;

Cyclic Communication Data: To specify the servo drive parameters to be read by 10MC

The axis parameters are mainly used for setting the feature of the axis and the setting could be
completed in the CANopen Builder software. The newly set axis parameters will go into effect only
after they are downloaded to DVP10MC11T.

B Axis Parameter Configuration

Axiz Configuration . El
Nodeld: |2 Hatme: | AZDA-AZ Drive
Hode Information’H ex)
VendorId: 000001oD Product Code: | 00006000
04020192 Revision: 02000001
Axis Type Ratp Type
ORotary @ Linsar @Trapezoid () Binus
hladulo: | 360 utits Hosming
Homing Iode: |1
Softurare Limitation
[ Eniable 3 oftware Limitation St |0 10 H
Dl azximum Position: utits Il azitroam Walues
Iylinimum Position: units Velocity: 10000 writfs
Acceleration: | 10000 hitfed
Hervo gear atio setting Deceleration: | 10000 unit/s?

Unit Humerator: 128

Unit Denominator: |1 Cryelie Cottttanications Data

Position
Increments: 10000

Torgue [arrent
Mechanism geat ratio setting [T ser define parameter

Input rotations of gear: |1
Cuatput rotations of gear: |

Units per output rotation: | 10000

IndexHex): 0o0o
FublndexHex): 00

LengthByter: |1 e

=

[ Cued ]
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B Description of Axis Parameter:
Serial : Default
Parameter Name Function Data Type

No Value

1 Node-ID Axis number; range:1-16 UINT -
“Node-ID” is the CANopen node address of servo drive.

2 Name Axis nhame String -

drive without actual meaning.

"Name" is the word commented on servo drive by software, which is only used for naming the servo

- | ’* - t Ir.

R

Rotary Axis Mode (“Modulo”: 360) can not see the photo
Notes for Rotary Axis Mode:

P1 Positive Limit
P2 Negative Limit
v Servo Position
R Home Position
z Axis of servo motor

Difference between linear axis and rotary axis

which is the remainder of 500 divided by modulo (360).

0" —»360° .’/G '— 360° 0°"— 360

3 Axis type Axis type: linear axis/ rotary axis - Rotary axis
Linear Axis:
P!E v Pi1
-30000 -10000 0 10000 30000 1
Notes for Linear Axis Model:
P1 Positive Limit
P2 Negative Limit
v Servo Position
Rotary Axis :
]
270 a0
180
P2 0'—»360° 0°—»360° o 0°—»360° P1

The rotary axis regards modulo as its cycle, which is the difference between linear axis and rotary axis.
The position of terminal actuator of linear axis is 500 and the corresponding position of rotary axis is 140

The cycle used for equally dividing the

4 Modulo . .
actual position of the terminal actuator.

REAL

360

DVP-MC operating manual
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Serial . Default
Parameter Name Function Data Type
No Value
Enables software limitation;
If the item is not selected, the maximum/
minimum position of the axis which
5 Software Limitation | software limits is invalid. BOOL 0
If selected, the maximum/
minimum position of the axis limited by
software is valid.
. . The max. position of the axis limited by
6 Maximum Position REAL -
software
The mini. position of the axis limited b
7 Minimum Position P y REAL ;
software
8 Acceleration Type | Trapezoid/Sinus - Trapezoid

The servo motor presents the following features in process of acceleration and deceleration while

DVP10MC11T is controlling the servo drive.

Trapezoid:
Wk
N
Vs \
V4
fff \\'\.
V' ™,
rd ™,
™,
.-//-' \'\
Sinus:
Wk
I - -\-"\\\
/ x‘x
|'.l l.".
/ \
/
/ \
/ i
To set the pulse quantity needed when
9 Unit Numerator motor rotates for one circle by adjusting UINT 128
unit numerator and unit denominator.
To set the pulse quantity needed when
10 Unit Denominator | motor rotates for one circle by adjusting UINT 1
unit numerator and unit denominator.
How many pulses are needed when servo
11 Increment yp . UINT 10000
motor rotates for one circle.

Adjusting the Unit Numerator and Unit Denominator parameters is to set the electronic gear proportion
of the servo drive. Electronic gear proportion is to set how many pulses servo drive receives while servo

motor rotates for a circle.
The resolution of A2 servo drive motor is 1280000 pulses/ circle;

Suppose the value of parameter 11 is N, N* (Unit Numerator/ Unit Denominator)=1280000

2-16
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2. System Function
Serial : Default
Parameter Name Function Data Type
No Value
12 Input rotations of | This parameter and Output rotations of UINT L
gear gear decide the mechanism gear ratio.
Output rotations of | This parameter and Input rotations of gear
13 . . . UINT 1
gear decide the mechanism gear ratio.
Unit per output The corresponding position units which
14 P . P the terminal actuator moves while output UINT 10000
rotation .
end of the gear rotates for a circle.

As illustrated below, Input rotation of gear =1, Output rotation of gear =2, it means the input mechanism
of gear box rotates for one circle and the output mechanism of gear box rotates for 2 circles. “Unit per
output rotation” represents the corresponding position (units) that ball screw moves while the output
mechanism of gear box rotates for one circle.

E.g. If output mechanism of gear rotates for one circle and ball screw moves 1mm and "Unit per output
rotation" is set to 1, through the relative position motion instruction the ball screw will move 1 unit, i.e.
the ball screw will move 1mm;

If “Unit per output rotation” is set to 1000, the ball screw will move 1 unit through the relative position
motion instruction, i.e. 1/1000mm actually. The unit of position in the motion control instruction, G codes
and electronic cam is Unit.

ServoMotor  Coupling COT"”Q Ball Screw Screw Shaft
///’ f\" Output . /‘) .
(17 jjmmmmmmwmw{ﬂﬂwmmmﬁum

Gear Box

fl nput

As mentioned above, set Unit per output rotation to 1, the ball screw will move 50 mm at the speed of
1mm/s and acceleration of 2mm/ s2.

MC_MoveRelative 0
1] Axis Done M10
MO | Execute Abort M11
m Distance Error M12
1.0 Velocity ErrorlDy Do
2.0 Acceleration
Deceleration
The servo drive is set to homing mode;
15 Homing Mode range: 1~ 35. UINT 1
See appendix D for more details.
i The speed from starting homing to finding
The first phasfe the home switch;Unit: rpm, setting range: UDINT 20
speed for homing
16 1-2000 rpm
The second-phase The speed from finding the home switch
P . to reaching the mechanical home;Unit: UDINT 10
speed for homing . i
rpm, setting range: 1-500 rpm
17 Max. Velocity The available max. velocity; (Unit: unit) REAL 10000
. Th ilabl . leration; (Unit:
18 | Max. Acceleration un:)ava' able max. acceleration; (Uni REAL 10000
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Serial i Default
Parameter Name Function Data Type
No Value
The available max. deceleration; (Unit:
19 Max.Deceleration unit) val X fon; (Uni REAL 10000

Parameters 17~19 are used in the specific situation. E.g. The velocity, acceleration and deceleration of
GO in instruction CNC; the velocity, acceleration and deceleration at which slave enters the state of
meshing with the master axis when Cam in; the velocity, acceleration and deceleration at which slave
follows the master to move when Gear in.

. The current position of the servo drive
20 Position . DINT
(Unit: Pulse)

, The current speed of the servo drive
21 Velocity (Unit: 0.1 rpm) DINT
The current torque of the servo drive
( Permille of the rated torque)

INT

22 Torque

Above three parameters are used for setting DVP10MC11T to adjust PID of servo drive

»3 c ¢ The present current of the servo drive INT
urren )
( Permille of the rated current)
24 User defines Servo drive parameters customized by
parameter users

“User defines parameter” is the servo drive parameter to be read. Its length is specified according to the
data type of the read parameter.

The byte parameter length is 1; the word parameter length is 2 and double-word parameter length is 4.
The method of calculating sub-index and index of the servo drive parameter is shown below:

Index= Servo drive parameter (Hex) + 2000 (Hex), Sub-index=0

For example: The index of servo drive parameter P6-10:

2000+060A (P6-10 hex.)=260A; sub-index: 0.

Cyclic communication data can be selected by users. The data length selected can not exceed 8 bytes
which can be calculated by computer automatically. The data length of position, speed, torque and
current are 4 bytes, 4 bytes, 2 bytes and 2 bytes respectively. The current value of cyclic communication
data selected by user can be read by the special registers related with axis. See appendix C for more
details.
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2.3.2. Program Execution Principle

The program inside MC can be classified into the motion program and logic program. One single motion
program is executed in order of the instruction numbers from small to large. For many motion programs, they
are executed according to the program numbers from small to large. One single logic program is executed in
order of the instruction numbers from small to large. For many logic programs, they are executed according
to their numbers from small to large. Namely, the instructions in program 2 are executed after execution of
program 1 is finished and program 3, 4 and etc. are executed likewise.

The logic program which is a freely cyclical program will be executed again once it has finished being
executed. Motion program is a regular aborting program and is executed once every synchronization cycle.

See the program numbers marked in a red box and instruction numbers marked in red circles as below.

TI?,__]]elta CANopen Builder — Untitled ele ;Iglll

File Edit View HNetwork CHC CAM Teools Setup Help
DeEA XX @02 @ 7D« Lty D2
S@®ealEHn e | gEM| e AEIs amik O E K

x -
E1-I0Y Project =
B Network
[l Device Report
.. Device Monitor List WC_Fower @)
(2 Trace 5 Ade  Stat WZ000
I:‘jcl:jg Program W1 Enable Error| M2001
1| CFCO1{program Mo AxisStart EroriD D2001
. CECO24{programl
cFCoiflogict
L[ cEC02fi0zic2
ET:;::JI;;:E Anislib WC_MoveRelative (1))
[0 Multi-Axis Lib 5 Axis Done 1700
# N CoorMotion Lib 12000 Execute Abort W70
10000, Distance Error WM702
El-ng Application Lib 10000.0 \Velocity ErrorlD D700
[+-ng# Logic Lib x 10000.0 Acceleration
< I_'I—I 10000.0 Deceleration
GPTOJ'EC*- | Eﬂevice I 7 I I _;ILI
Eeads /%

2.3.3. Relationship between Motion Program and Motion Bus

DVP10OMCI11T consists of two function modules: PLC module and MC motion control module. To enhance
the work efficiency, the two modules handle logic tasks and motion control tasks respectively. User could edit
the program for the PLC module through ISPSoft and WPLSoft software to achieve logic control function,
while, to achieve motion control function, CANopen Builder software is necessary for programming.

The way of execution of motion control program is basically same as that for PLC program through three
stages of input capture, program execution, output refresh. But motion control program is executed on basis
of the synchronization cycle which is the cycle for updating the control and status data between motion
controller and servo drive. In one synchronization cycle, motion controller needs to capture all data related
with control program including the status data returning from servo drive, then to execute the motion program
and finally output the data of operation result to each register and control data to all servo drives. All these
actions have to be completed in one synchronization cycle.

When DVP10MCI11T is connected with multi-servo drives, 10MC can achieve synchronization of multi-servo
drives through sending out synchronous signals in the method of broadcast. Servo drives receive control
data that 10MC sends out. These data are not effective immediately till the synchronous signals reach the
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servo drives to realize the synchronization of multi-servo drives.

As 2.2.1 figure is shown, 10MC is connected with 4 servo drives and T is the synchronization cycle. In the
synchronization cycle, 4 servo drives receive the control data at different time (t1, t2, t3, t4) respectively but
the control data do not get effective immediately. The control data will get effective while the servo drives
receive the SYNC signals.

Posjiltion SYNC SYNC SYNC
4 4 0
P4f---mmmee- : ! !
I I I
I I I
I I I
£l o | :
H I I I
I I I
I I I
I I I
P2 : : :
I I I
I I I
I I I
I I I
| | |
I s s @ ! ! [
| (2 13 4 | .
< T > T "< T g
Figure 2.2.1

Figure 2.2.2 is an example of motion program (using CFC language). When motion control module detects
M2=on in a synchronization cycle, MC_MoveAbsolute instruction starts to be executed. In this scan cycle,
motion control module sends a piece of position control data to servo drive but M20 (Done bit) will not turn on.
In the following several cycles, motion control module will constantly send the data to servo drives to control
positions till the actual positions that servo drives feedbacks to motion control module approach the target
position. At that time, “Done” bit M20=0n and execution of MC_MoveAbsolute instruction is finished.

h1 00

fl11

D100

h20

21

22

MZ_FPower 0
3 Ais Status
hl1 Enahle Error
0 AxisStart  ErrarlD
M _hMovesbsolute 1
3 i s Ciane
M2 Execute Abort
1] Fasition Errar
D2 welocity ErroriD
B! Acceleration
DA Deceleration
1 Direction
Mz _MoveRelative 2
3 A s Dione
h3 Execute Ahort
Da Distance Errar
010 welocity ErroriD
012 Acceleration
014 Deceleration

D200

30

fl 31

h32

D300

Figure 2.2.2 Motion control task list
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In above figure, suppose MC_MoveAbsolute instruction is being executed but has not finished execution yet.
At the moment, if M3=on is detected, the execution of MC_MoveAbsolute instruction will be terminated and
MC_MoveRelative instruction starts being executed. Meanwhile, Abort bit M21=on which indicates an
accident occurs in MC_MoveAbsolute and so the instruction stops executing. The interrupted
MC_MoveAbsolute will be always in stop status. MC_MoveAbsolute instruction can be executed again
unless M2 turns Off © On once again.
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2.3.4. Setting the Synchronization Cycle Period

The synchronization cycle period is a very important parameter in the bus motion control. If the
synchronization period is not set properly, the servo may display AL303/AL302/AL301 fault alarm in
communication or the servo could not run normally.

Let's first introduce the constitution of a synchronization period.

The motion control program is scanned at the very beginning of a 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 10MC and all
servos.

The cycle period for execution of motion control program can refer to the value in D6501 with the unit: ps
(microsecond). 1000 microseconds are 1ms (millisecond).

The value is rounded up to an integer in the actual application. For example, the value in D6501 is
2567us=2.5ms, in this case, we can regard 3ms as the time for program execution.

It is about 0.5ms for communication between 10MC and a servo.

We recommend that the value is rounded up to an integer in application. For example, 5 servos are
configured in application. And the communication ti

me is 5*0.5ms=2.5ms. In this case, we can regard 3ms as the time for communication. Therefore, we can get
the formulation: a synchronization time = an integer obtained by rounding up the value of D6501 + time for
communication between 10MC and all servos +1 (time reserved for a program change).

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 time for execution of the program with D6501 is 1634ms and there are totally 5
servos in application. The reserved time for a program change is 1ms.

A synchronization cycle period= 2ms (obtained by rounding up D6501: 1634) + 3ms ((obtained by rounding
up 5*0.5) +1ms (reserved for a program change)

Note:

The method above is 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
application development is completed.

The synchronization cycle period can be set in the following red box and will go into effect after being
downloaded.
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2.3.5. CNC Function

DVP10MCI11T, a multi-axis motion controller, supports the standard CNC function and can execute G codes
dynamically and statically to achieve the simple numerical control of machine tool. Besides, it could also be
applied to the occasions where G codes are used to locate and path planning.

CANopen Builder software provides CNC G code editing function; user could edit G codes in the CNC editor
or import the G codes switched by other design software into this editor. When G codes are input in the code

list, the two-dimension chart of G codes is output in the preview window.
The software interface of CNC editor is shown as figure 2.3.1
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Figure 2.3.1
DVP10MCI11T could execute G codes in two ways. One is the way of statically downloading all G codes to
controller for run. The other one is dynamic way. When complicate objects are processed, the quantity of G
codes needed is quite huge and so the controller could not store all G codes. Then the dynamic way is
adopted and the G codes could be executed while being downloaded. DVP10MC11T provides the buffer
area which could store 100 rows of G codes to store the G codes the upper computer sends. In way of
dynamic download, the G codes the upper computer sends will not be stored and will be dumped after they
are executed. If the G codes downloaded need be latched when power off, user should adopt the way of
static download.
After G code editing is finished, it should be called for use in the motion control program. NC document is
called for use via DMC_NC in motion control program. The usage of DMC_NC can be seen in the relevant
instruction introduction. The input parameter NcTablelD is to choose the NC document number to be
executed. CMC editor could edit 8 NC documents at the same time.
If user wants to execute G codes in dynamic way, the current chosen NC document number should be set to
0. At this moment, the controller will wait the upper computer to send G codes and the G codes will be

executed while being sent.
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Figure 2.3.2

CNC editor provides the function of debugging of the current G codes so that user only need preset the target
position of the G codes to be executed. Also, CNC editor can provide the function of one single -step
execution of the current G-code document to ensure the correctness of debugging of G codes.

2.3.5.1. CNC Program Downloading and Debugging

When users use the motion control program to call CNC program, the value: 0 of parameter NcTablelD of
DMC_NC indicates to download CNC program in dynamic way. CANopen Builder provides the following
tools for downloading and debugging

. Start to download dynamically CNC program which will be executed after controller receives the first

program.

Lul
=

Make the current CNC program run and stop at the place selected by cursor, which is convenient for

user to debug the current CNC program.

M Single -step execution of CNC program; execute one row every time and when the current row

of program is executed, it will be displayed in yellow.

2.3.5.2. The Protocol for Dynamic Download of CNC Program

DVP10MCI11T supports the open protocol for download of CNC program. User could autonomously develop
the process software in PC end to produce G codes and dynamically download the codes to DVP10MC11T
for execution.
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2.3.5.3. Message Format
The following is the format of the Modbus packet of CNC program downloaded dynamically.
Request message format:

0 1 2...n-1 n...n+1

Address Function Code 0x7A] G-Code string Parity

Address: The communication node ID of DVP10MC11T, default: 02
Function Code: Function code, Ox7A indicates to download CNC programs dynamically.

G-Code String: A complete row of CNC program character string presented in ASCII code value with the
symbol of “Enter” in the end.

For instance, suppose that the address of DVP10OMC11T is 02, the G code character string to be download is
NOO GO0 X10.0 Y10.0.

The request message (Hex) will be 027A4E303020473030205831302E30205931302E300D8E57
Explanation of message:

027A: Node ID and function code

4E303020: NOO [A blank space]

47303020: GO0 [A blank space]

5831302E3020: X10.0 [A blank space]

5931302E300D: Y10.0 [A blank space]

8E57: CRC parity

Response message format:

0 1 2 3-4

Address Function Code [0x7A] ResposeCode Parity

Address: The node ID of DVP10MCL11T, default: 02.
Function Code: Function code, Ox7A indicates to download CNC program dynamically.
Response Code:

00 lllegal function code

01 Success

02 In process of transmission

04 lllegal command

05 Time-out

06 lllegal length of the message received
07 Equipment is busy

08 The buffer area receiving data is full
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2.3.6. CAM Function

The cam is the component with the curve profile or grooves. It transmits the motion to the follower near its
edge and the rack will turn periodically following the follower. The cam mechanism consists of a cam, follower
and rack. The following figure shows the cam profile made up of point A, B, C, and D. AB' is a follower which
is connected to the rack. 84 is an inner angle of repose; 82 is an external angle of repose. The radius of the
base circle is rO and S is the cam curve.

N2
L
S _/.: S
B' [ 3
h
A
d1 82| 83 | 84
B
C
Figure 2.3.3

The electronic cam is an analog cam of the mechanical cam by applying computer technology. Compared
with the mechanical cam, the electronic cam has many advantages of being easy to design and modify; cost
saving; higher efficiency and preciseness. Because the electronic cam is an analog cam, these defects of a
mechanical cam like being easy to be damaged and not fit for high-speed rotation and transmission can be

avoided for the electronic cam.

DVP10MCI11T controller supports the function of the electronic cam. User can edit the cam curve in the cam
editor provided by CANopen Builder as follows.
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Figure 2.3.4
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After the cam curve is finished editing, it should be called for use in the motion control program where
MC_CamTableSelect and MC_Camin are included together as figure 2.3.5 shows.

37 Delta CANopen Brilder - 02.elc

File Edit WView Network CNC CAM  Tooks Setop Help
D =@ DEe & BLF D 2
=& = om
x -
2 Network ~ MC_CamTableSelect 0
[l Device Report 2 B Done Ws0
@ Deviee Monitor List 1 Master Errot——-_M51
R 1 ——CamTableSelect  ErrorlD—— D0
= frogran MO Execule
B CFCDL-cam MT_—Perindic MC_Camin !
% CHC M2 Masterahsalute 2 i Ingime W52
B Cé CAM 1] SlaveAbsalute 1 Master Errar] W53
10 Execute ErrgrlD D1
@& CAMIL-can D100 MasterOTset  EndOfProfile W54
=@ Libraties 0102 SlaveOffset
N Single-Axis Lib D104 mastersScaling
@ Multi-Axis Lib D108 SlaveScaling
0104 Starthode
W Application Lib T camTablelD
w# Logie Lib
b
N o
Eproject @Device < >
*| Time Message Code  Deantiption
< >
Ready Offline CAP NUM
Figure 2.3.5

2-28

DVP-MC operating manual



3. System Installation

3. System Installation

This chapter focuses on the instructions of electrical specification and system installation. For the details of

peripheral devices,

please refer to the user manual enclosed with the product or log on the website:

http://www.delta.com.tw.

3.1. Electrical Feature

B Electrical specification
Item Content

Voltage 24 VDC (-15% ~ +20%)

Current 2.5 A/30 VAC

Electrical

) i 500 VDC (Secondary-PE)

isolation

Consumption
Max 8W

power

Vibration/shock

immunity Standard:IEC61131-2,IEC 68-2-6 (TEST Fc)/IEC61131-2 & IEC 68-2-27 (TEST Ea)
Static electricity: 8KV Air Discharge

Interference . .

) . EFT: Power Line: 2KV, Digital I/0: 1KV

immunity

RS: 26MHz ~ 1GHz, 10V/m

Environment

Work: 0°C ~55°C (Temperature) , 50 ~95% (Humidity) , Pollution level 2

Storage: -25°C ~ 70°C  (Temperature) ,5~95% (Humidity)
Weight About 240g
B Electrical specification for the input point

Iltem

Content

Input channel
number

8 channels

Channel type

High-speed digital input type for the 8 channels

Input terminals

Terminal 10, 11, 12, 13, 14, 15, 16, 17

Common terminal
for the input point

Terminal S/S used for connection of the plus or minus pole of supply power

Input type Sink mode or Source mode
Input delay 25uS ( Off->0On ) ,5uS (On->Off )
Input current 24 VDC, 5mA

Max cable length

The Shielded cable: 500m

The cable without a shield wire: 300m
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B Electrical specification for the output point

Item

Content

Input channel
number

4 transistors for output (Source)

Channel type

High-speed digital output type for the 4 channels

Output terminals

Terminal: QO, Q1, Q2, Q3

Power voltage for
output point

24 VDC (-15% ~ +20%) **

Output delay 2uS ( Off->0n) ,3uS ( On->Off )
Max switch
1KHZ
frequency
Resistance: 0.5A/1point (2A/ZP)
Max loading Inductance: 15W (30VDC)

Bulb: 2.5W (30VDC)

Max cable length

The Shielded cable: 500m

The cable without a shield wire: 300m

#1: UP and ZP must connect the auxiliary power 24VDC (-15%~20%).
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3.2. System Connection
3.2.1. Power and 10 Wiring

B Power input

It is direct current input for DVP10MC11T MPU power and below items should be paid special attention to in
use.

1. The input power voltage is in the range from 20.4 VDC to 28.8VDC and the power is connected to
the two terminals: 24V and 0 and the earth terminal is connected to the ground. Besides, please note
that the positive pole and negative pole of the power must not be connected reversely otherwise any
damage on DVP10MC11T may be caused.

2. The earth terminal of DVP10MC11T MPU uses the cable above 1.6mm for grounding.

3. If the time for power-off is too long or power voltage is descended, DVP10MC11T will stop working,
output will turn off and communication with servo drive will also be terminated. DVP10MC11T cannot
make the communication with servo drive any more unless the power restores into normal status.

B Safety circuit wiring

DVP10OMC11T controls servo drive and any action of its internal device is possible to influence the action of
external mechanical organization. So any malfunction of any device may cause the whole automatic control
system to lose control and even result in personal injury and death. Below protection devices are suggested
for use in power input circuit.

N
|
i Q@ ,-E?.);--, I
i i I 1
| P ED i
) i ®!
| P [@ I oo )
1 : E : I IDVP1OMC ]
R ——— e B A 24v |
| — o0V ® |
|
el T !
I______________"________i
i [L] N]J@24v] ov | I
|
loversor ¢ ©__1 ©°®

Figure 3.2.1

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

@ Fuse for power loop protection;

® System circuit isolation device: use the switches of electromagnetic contactor and relay as the
isolation devices of system power circuit in case the system is unstable when power supply is

interrupted frequently

@ Power indicator

® Emergent stop: To prevent sudden status happening, emergent stop button is set to cut system

power once accident occurs;
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® Delta power module DVPPS02/24VDC ( It is recommended to adopt the power module DVPPS02 for
DVP10MC11T);

® DVP10MC11T body;

Grounding

® Safety circuit

B Wiring of input and output points

\Wiring of input circuif

The input signal of input point is direct-current power input in two ways of wiring: Sink mode and Source
mode. The following is the introduction of the two ways.

» Sink mode
The feature of Sink mode is that the current flows to the common terminal S/S. See the simplified model

as figure 3.2.2.

Figure 3.2.2

The relevant circuit for wiring is shown as figure 3.2.3

Figure 3.2.3

» Source mode
The feature of Source mode is that the current flows out from the common terminal S/S. See the simplified

model as figure 3.2.4

1
|
|
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O

Figure 3.2.4

Sdurcing
|

[
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The relevant circuit for wiring is shown as figure 3.2.5

- -

24VDC 3 =

| —sis]

| | P
SwiTch} Y K5
|o AAA T
{ WA— /
Figure 3.2.5

\Wiring of output circuit]

The circuit plate for the transistor output in DVP10OMCI11T includes the diodes with the protection function of
counter potential. It is sufficient for application of the inductive load at low power and little higher frequency of
On/Off change. In the case of high power or high On/Off change frequency, please additionally connect the
suppression circuit according to the following figure to decrease the interference and prevent over-voltage or
over-heat from damaging the transistor output circuit.

B DVPI1OMC11T

3 i
2

©
| e 2

NS

OLoad

%
2]

e @ l-------- i

Figure 3.2.6

24V direct current power

Fuse protector for power circuit protection;

Emergent stop button;

Loading for switch, inductance and etc.

Diode or equivalent component for suppression (® is not used but ® when in smaller power).

@ |® |0 | ® |0 e

9V Zener diode, 5W (® and ® are both used when in bigger power and frequent On/Off).

DVP-MC operating manual 3-5



3. System Installation

3.2.2. Connected to ASDA-A2 Series of Servo

There are multiple models for ASDA-A2 series of servo drive. ASDA-A2-eeee-M supporting CANopen
communication can be used to create the CANopen motion control network with DVP10MC11T together. The
connection between DVP10MC11T and servo drive can be made with TAP-CBO03 or TAP-CBO5 cable through

CNG6 port.

The relevant parameters are set below for connection between DVP10MC11T and servo drive:

Parameter Explanation Setting value Explanation of Setting
Setting of servo o
P1-01 0B Servo drive is set as CANopen mode
control mode
For DVP1OMC11T, the setting of this
i i parameter corresponds to the axis
P3-00 Setting of node ID Setting range: 1~16 i
number of servo in the CANopen
network
The corresponding baud rate of the
P3-01 Baud rate 0403 parameter value must correspond to
that of DVP10MC11T.

The wiring figure of DVP10MC11T and ASDA-A2-eeee-M series of servo drive

Lcﬂfﬂ@_ij

DV PAOME

Note:

TAP-CBIRS

-

g
ﬂ

L

—TAP-CBDR3

?

—TAP-TRO1

B
rL

ASDAAZ sens -

| ] |

ASDA-AZ sess-l]

Figure 3.2.7

[ —

ASDA-AZ seen -

1) Please refer to the user manual of servo for the method of wiring between ASDA-A2-eeee-M series of

servo drive, servo motor and encoder.

2) Choose TAP-CBO03 or TAP-CBO05 or TAP-CB10 communication cable according to on-site status.

3) The two ends of the bus network are connected with terminal resistors TAP-TRO1 which could be found in

the packing box of 10MC.
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3.2.3. Connecting the Extension Module to the Left Side of DVP1OMC11T as
DeviceNet Master

1. Connecting DVPDNET-SL to DVP10MCI11T
» Open the extension module clips on the top left and bottom left of DVP10MC11T and
install DVPDNET-SL along four mounting holes in the four angles of DVP10MC11T as figure 3.2.8.
» Press the clips respectively on the top left and bottom left of DVP10MC11T to fix the module tightly
and ensure that their contact is normal.

Q

3

= =

DVPDNET

oveD 1 DVP10MC

ous IN
O o o sis

sid

0000

Dle = + + «|%F & ﬁ@ ij ‘W‘

0000000
SR R =]

=

Figure 3.2.8
2. Installing DVP10MC11T and DVPDNET-SL into the DIN rall
» Use standard 35mm DIN rail;
» Open DIN rail clips of DVP1OMC11T and DVPDNET-SL and then insert the two modules in DIN

rail.
» Press the DIN rail clips into DVP10MC11T and DVPDNET-SL to fix the two modules in DIN rail as
figure below.
(=
DVPDNET DVP10MC
84| @l .o
g =A Z 2 sl(lls% 35mm DIN Rail
O ° 0 . =
o - 13 ]
O o =
6 ]
E} 7 [
ool &
o auT
— °® - =
Qo []
[ Qo
1L
= =

Figure 3.2.9
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3.2.4. Connecting the Extension Module (DVP16SP11T) to the Right Side of
DVP10OMC11T

1. Connecting DVP16SP11T to DVP10MC11T;

» Open the extension module clips on the top right and bottom right of DVP10MC11T and
install DVP16SP11T along four mounting holes in the four angles of DVP10MC11T as figure
3.2.10.

» Press the clips on the upper right and bottom right of DVP10MC11T to fix the module tightly
and ensure that their contact is normal.
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Figure 3.2.10

2. Installing DVP10OMC11T and DVP16SP11T in DIN Rail
» Use standard 35mm DIN rail;
» Open DIN rail clips of DVP10MC11T and DVP16SP11T and then insert the two modules in DIN

rail.
» Press the DIN rail clips into DVP10MC11T and DVP16SP11T to fix the two modules in DIN rail as
figure below.
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=
Figure 3.2.11
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4. Motion Control Instruction

4.1. Instruction Table

Class | API Instruction Name Function Page
1 MC_MoveAbsolute Move absolutely 4-9
2 MC_MoveRelative Move relatively 4-15
3 MC_MoveAdditive Move additively 4-19
4 MC_MoveSuperlmposed Superimposed motion 4-23
5 MC_MoveVelocity Velocity instruction 4-30
6 MC_Stop Stop instruction 4-33
7 MC_PassiveHome Homing instruction 4-36
” 8 MC_ Power Power control instruction 4-39
% 9 MC_Reset Reset instruction 4-40
Q
Z: 10 | MC ReadStatus Read axis status 4-42
é’ 11 | MC_ReadActualPosition Read actual position 4-43
S 12 | MC ReadAxisError Read axis error 4-44
13 | MC_ReadParameter Read parameters 4-45
14 | MC_WriteParameter Write parameters 4-47
15 | DMC_SetTorque Set torque 4-48
16 | DMC_ChangeMechanismGearRatio | Revise mechanism parameter 4-50
17 | DMC_DisableAxis Disable an axis 4-53
Detect deviation between the
18 | DMC PositionLag command position and feedback 4-55
position
64 | MC_CamTableSelect Select cam table 4-57
§ 65 | MC_Camin Cam-in instruction 4-59
] -
2 66 | MC CamOut Came-out instruction 4-78
>
a
a 67 | DMC_CamSet Set cam 4-81
3 68 | MC_Gearin Gear-in instruction 4-85
69 | MC_ GearQOut Gear-out instruction 4-87
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Class | API Instruction Name Function Page
70 | MC-Phasing Phase shift 4-90

71 | DMC-CapturePosition Capture position 4-93

72 | DMC-VirtualAxis Create virtual axis 4-99

73 | DMC-ExternalMaster Create external virtual master axis 4-101

74 | DMC_CAM Switch Indicate cam operation stage 4-103

128 | ADD Addition of 16-bit integer 4-107

129 | ADD_DI Addition of 32-bit integer 4-107

130 | ADD R Addition of floating number 4-108

131 | SUB Subtraction of 16-bit integer 4-108

132 | SUB DI Subtraction of 32-bit integer 4-109

133 | SUB R Subtraction of floating number 4-109

134 | MUL Multiplication of 16-bit integer 4-110

135 | MUL DI Multiplication of 32-bit integer 4-110

136 | MUL R Multiplication of floating number 4-111

137 | DIV Division of 16-bit integer 4-111

138 | DIV_DI Division of 32-bit integer 4-112

— 139 | DIV.R Division of floating number 4-112
%- 140 | AND Logic AND operation 4-113
Z 141 | OR Logic OR operation 4-113
g*- 142 | XOR Logic XOR operation 4-114
il 143 | NOT Logic NOT operation 4-114
144 | CTU Up-counter 4-115

145 | CTD Down-counter 4-117

146 | CTUD Up/down-counter 4-119

147 | TON s On-delay timer (Unit:1s) 4-121

148 | TOF s Off-delay timer (Unit: 1s) 4-123

149 | TONR s Retentive on-delay timer (Unit:1s) 4-125

150 | TON ms On-delay timer (Unit:1ms) 4-127

151 | TOF_ms Off-delay timer (Unit:1ms) 4-128

152 | TONR ms Retentive on-delay timer (Unit: Ims) | 4-129

153 | CMP Comparison of 16-bit integers 4-130

154 | CMP_DI Comparison of 32-bit integers 4-131
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Class | API Instruction Name Function Page
155 | CMP_R Comparison of floating numbers 4-132
156 | MOV Move 16-bit integer 4-133
157 | MOV_DI Move 32-bit integer 4-134
158 | MOV _R Move floating number 4-134

Move 16-bit integer to multiple
159 | MOVE . 4-135
reqisters
Move 32-bit integer to multiple
160 | MOVE DI . 4-136
reqisters
Move floating number to multiple
161 | MOVE R . 4-137
reqisters
Move multiple register data to the
162 | MOVB ] 4-138
target registers
Move multiple bit device values to
163 | MOV _BW . . 4-139
multiple registers
Move multiple register values to
164 | MOV_WB . ] ] 4-140
multiple bit devices
Compare 16-bit integer to the value
165 | ZCP ] 4-141
in one zone
Compare 32-bit integer to the value
166 | ZCP DI ] 4-142
in one zone
Compare floating number to the
167 | ZCP_R ] 4-143
value in one zone
168 | SET Setting instruction 4-144
169 | RESET Reset instruction 4-144
170 | OUT Coil driving 4-145
171 | R_Tri Rising edge triggering 4-145
172 | E_Frig Falling edge triggering 4-147
173 | ZRSTM Reset one zone of bit devices 4-148
174 | ZRSTD Reset one zone of word devices 4-149
175 | SORT R Square root of floating number 4-150
Remainder from 16-bit integer
176 | MOD o 4-150
division
Remainder from 32-bit integer
177 | MOD DI - 4-151
division
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Class | API Instruction Name Function Page

Remainder from floating number
178 | MOD R o 4-151
division

Convert floating number into 16-bit
179 | Real To Int 4-152

integer

) Convert floating number into 32-bit
180 | Real To_Dint 4-152

integer

Convert 16-bit integer into floating
181 | Int To Real 4-153
number

Convert 32-bit integer into floating

182 | Dint To Real 4-153
number
16-bit __integer __index __ reqister

183 | Offset _ . 4-154
instruction
32-bit integer index register

184 | Offset DI . _ 4-156
instruction
Floating-point number index reqgister

185 | Offset R . ] 4-158
instruction
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Class | API Instruction Name Function Page
%> 220 | APF _RotaryCut Init Initialize rotary cut 4-165
©

= g? 221 | APF_RotaryCut In Rotary cut-in 4-167

S S | 222 | APE_RotaryCut Out Rotary cut-out 4-168

o c

S a 223 | APFE _FlyingShear Init Initialize flying shear 4-175
=
> 224 | APF _FlyingShear Flying shear instruction 4-177

260 | DMC NC CNC instruction 4-209
261 | DNC Group Build coordinate motion instruction group 4-214
DNC Absolute (G90) In absolute mode
262 4-217
DNC Relative (G91) In relative mode
263 | DNC _MOV(G0) Rapid positioning instruction 4-218
~ 264 | DNC LIN(G1) Linear interpolation instruction 4-219
@]
g_ Clockwise circular/ helical interpolation
§ DNC CW (1JK) (G2) (The coordinates of center of a circle are
@D
< set)
= 265 4-221
S Anticlockwise circular/ helical interpolation
3 DNC CCW (JK) (G3) (The coordinates of center of a circle are
§_ set)
= Clockwise circular/ helical interpolation
DNC CW (R) (G2) (Radius is set
266 Anticlockwi ircular/ helical i lati 4-223
DNC CCW (R) (G3) ntic ockwise circular/ helica interpolation
(Radius is set)
DNC XY (G17) XY plane selection
267 | DNC XZ (G18) XZ plane selection 4-225
DNC YZ (G19) YZ plane selection
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4. Motion Control Instructions

4.2. AXis Status

When DVP10MC11T utilizes the motion control instruction to control every axis, there is one internal-run state
for every axis and axis states are switched by following the state machine instruction below. The state
machine defines the motion instructions that can be executed in all states and the states after the motion
instructions are executed. Using the motion instructions, user could judge if a certain instruction could be
used in current state through the state machine. The state machine of DVP10MC11T is shown as below and

the arrow points to the axis status.

Error

MC_Gearlin{Slave)
MC_Camin(Slave)

MC_MoveAbsolute
MC_MoveRelative
MC_MoveAdditive
MC_MoveSuperimposed

MC_GearIn(Slave)
MC_Camin(Slave)
MC_Phasing(Slave)
MC_MoveSuperimposed (Slave)

/N

Synchronized
Motion

MC_Stop

MC_MoveAbsoclute

MC_MoveRelative MC_Gearln(Sla

MC_Camin(Slav

MC_MoveAbsolute
MC_MoveAdditive

MC_MoveRelative

MC_MoveVelocity

MC_Gearln{Slave)
MC_Camin(Slave)

MC_MoveVelocity
MC_GearDut
MC_CamOQut

=]

%)

MC_MoveSuperimposed
MC_MoveVelocity

MC_MoveAbsolute
MC_MoveRelative
MC_MoveAdditive
MC_MoveSuperimposed

Mo

= Continuous
Motion

MC_Stop

MC_MoveVelocity

MC_Stop
Done
MC_Reset
B Error
StandsStill
MC_PassiveHome MC_Power
MC_Power
Disable
|
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4. Motion Control Instructions

Axis status can be judged according to the special register for axis status. For explanation of the special
register on an axis, please refer to appendix C. For example, the special register for the axis state of axis 1 is
D24606. All states of the axis correspond to the values as below.

State Value Remark State Value Remark
i _ The state when Cam-in
Disable 0 No-execution state Cam_In 7 ,
- is completed
) ) The state when Gear-in
StandStill 1 Pre-execution state Gear_In 8 .
is completed
ErrorStop 2 Error state CNC 9 CNC state
Stopping 3 Stop state Rotary A Rotary cutting state
The state when Gear-in
Homing 4 Homing state Gearing B has not been
completed
The state when Came-in
Discrete 5 Discrete state Caming C has not been
completed
Continuous 6 Continuous state Fly Shear D Flying shear state

Note: The states of Cam_In, gear_In, Gearing, Caming belong to the synchronized state in the state machine
figure above.

4.3. Instruction Usage

B Aninstruction consists of two parts: instruction name and operand.

Instruction name Indicates the function of execution of the instruction

Operand Indicates the parameter processed by the instruction

B Instruction format

1. Instruction name

!

MC_Movesbsolute 0

2. Input parameter ____4, 1] i Dnne +—3.0utput parameter
P Execute Ahort—
—{Position Error—
—elocity ErrarlDf—

—Acceleration
—Deceleration
—Direction

Note: Different functions for different instructions decide that the parameters are different. The
parameters of the left area in one instruction are to be set and the results from execution of

instruction are in the right area in the instruction.
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B Data type list

The data types in the motion control program for DVP10MCI11T are

serial Data type Lower limit Upper limit Bit
No. number
1 BOOL 0 1 8
2 BYTE 0 255 8
3 WORD 0 65535 16
4 DWORD 0 4294967295 32
5 SINT -128 127 8
6 USINT 0 255 8
7 INT -32768 32767 16
8 UINT 0 65535 16
9 DINT -2147483648 2147483647 32
10 UDINT 0 4294967295 32
REAnLu(r:s;';'ve 3.4x10°% 3.4x10%
11 : 32
RE?:(mNssgt've 3.4x10%* 3.4x10°%
12 LREAL -1.79769313486231E308 1.79769313486232E308 64

4-8
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4. Motion Control Instructions

4.4. Single-Axis Instruction Usage

4.4.1. MC_MoveAbsolute

API Controller
MC_MoveAbsolute Move absolutely
10MC11T

Explanation of the Instruction:

MC_MoveAbsolute is applied to control the terminal actuator to move to the target position relative to the zero
point at the given speed, acceleration and deceleration. Once this instruction is aborted in process of motion,
the uncompleted distance left will be ignored and the new instruction will be executed subsequently.

MC_Movesbsolute O

—AKis Done—
—Execute Abort—
—Position Error—
—{w'elocity ErrorlD—

—Acceleration
—iDeceleration
—Direction

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation )
name type device
AXis The node address of servo drive UINT Constant, D
This instruction is executed when “Execute” turns Off M,1,Q,
Execute BOOL
->0n. Constant

The target position for the terminal actuator with zero point
-~ as the reference point.

Position . . ) i i REAL Constant, D
Unit: Unit. ( See section 2.3.1 on axis parameter setting)

For rotary axis, 0< Position< modulo.

) Running speed of terminal actuator and this parameter is
Velocity N ) ] REAL | Constant, D
always positive. (Unit: unit/second).

Acceleration of terminal actuator and this parameter is

Acceleration . : . 2
always positive.(Unit: unit/second”)

REAL Constant, D

Deceleration of terminal actuator and this parameter is

Deceleration . : ;
always positive.(Unit: unit/second?)

REAL Constant, D

The direction for servo motor rotation

0: the direction for the shortest distance ;
) ] 1: positive direction;

Direction . . . INT Constant, D
-1: negative direction;

2: extends the current direction

The parameter will be effective only for rotary axis.
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Parameter . Data Available
Explanation i
name type device

When absolute position execution is finished, "Done" turns

Done . . BOOL M,Q
on; when “execute” is off, "Done" is reset.
When this instruction execution is aborted, "Abort" turns

Abort . ) BOOL M,Q
on; when “Execute” is off, "Abort" is reset.
If any error is detected, "Error" turns on; when “Execute” is

Error . BOOL M,Q
off, "Error" is reset.

ErrorlD Error code. Please refer to selection 5.3. UINT D

Notes:

1. While MC_MoveAbsolute instruction is being executed, “Execute”: rising edge occurs, which does

not impact the execution of the instruction.

2. When the velocity, acceleration and deceleration of the instruction are read and written via human

man interface, their value types must be set as Double Word (Floating)

3.  When direction values are different, motion directions of rotary axis are also different as follows.

Suppose the output unit of physical actuator is degree, the motion direction of rotary axis is

explained as below.

Direction: 1 (Positive direction)
Current position: 315’
Target position: 90°

Movement angle: 135

Direction: -1 (Negative direction)
Current position: 315°
Target position: 90°

Movement angle: 225°

4-10
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4. Motion Control Instructions

Direction: 0 (Shortest)
Current position: 315°
Target position: 90°

Movement angle: 135°

Direction: 0 (Shortest)
Current position: 315°

Target position: 270°

Movement angle: 45°

._\\
.__\_H‘\ \._\
\\x \\
B
| 135C| III" II| o
270——L —90
III
I.II\__ _.l"‘ll
\ o
o H/
T o
_ ;
180
Direction: 2 (Extend current direction)

Rotary axis status: in state of negative rotation
before function block is executed.
Current position: 315°
Target position: 90°

Movement angle: 225°

Direction: 2(Extend current direction)
Rotary axis status: be motionless, in state of positive
rotation before function block is executed.
Current position: 315°
Target position: 90°

Movement angle: 135°

DVP-MC operating manual
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4. Motion Control Instructions

m Program Example 1

MC Power 0O
1 PR Status b0
fl 1 Enahble Errar P11
b0 Axisstart ErrorlD ]|
MWC_Mowvesbsolute 1
1 A Dione W20
a2 Execute Abhort b 21
s000.0 Paosition Errar hZ2Z
500.0 Welocity ErroriD 01
20.0 Acceleration
20.0 Deceleration
0 Direction

Motion diagram as below:

Velocity Target position

v

|
|
|
| |
\ i
} } Time
| |

|

Target position |

5000 S 4=
\

f
|
Position }
|
|
—
|
|
|

v

Time

|
N

|
I
|
|
M2(Execute) J

[
\
\
\
\
|
/
\
\
\
\
\
i
\

\

M20(Done)

M21(Abort)

M22(Error)
€ When M2 is Off > On, motion controller starts to control servo motor rotation. When the servo reaches
target position, M20 of "Done" will be Off>0n.
€ When M2 is On - Off, M20 of "Done" will be reset.
€ After reaching the target position, as M2 turns Off>On again, the servo motor will not move since it has
reached the target position.
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m Program Example 2

Two MC-MoveAbsolute instructions in the same task list are matched for use as follows.

MC_Power 0
1 L5 Status hA10
h 1 Enable Errar b1
A0 AxisStart ErrarlD ]|

MC_MowveAbsolute

1 LS Done 20
hf 2 Execute Abort] ffZ 1
a000.0 Position Errar b2 2
a00.0 EIDCiTy ErrorlD O
200 Acceleration
200 Deceleration
1] Direction

MC_MowveAbsolute 2

1 L Done 30
hd 3 Execute Abort hl3 1
10000.0 Position Errar h32
600.0 WElocity ErrorlD D102
15.0 ArCceleration
15.0 Deceleration
a Direction
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Motion diagram as below:

Veloeity &

600 b —————— .
500 — ™S

Position &
10000 [=————==—=———--—-——=

- ___

MZ(Execute)

M20(Done)

M21{Abort)

I
|

I

I I

M22(Errar) | I
o |

I |

I

I

I

R R R — _""'._____
\

M3[Execute)
M30[Done) |

M31{Abort)

M3Z2(Error)

€ When M2 is Off>0On, motion controller starts to control servo motor rotation. When M3 turns Off>On,
the first MC_MoveAbsolute instruction is aborted, and M21 of "Abort" bit turns Off>On. Meanwhile, the
second MC_MoveAbsolute instruction is executed and servo action is performed according to the
parameter of the second MC_MoveAbsolute instruction. When servo reaches the target position of the
second MC_MoveAbsolute instruction, M30 of "Done" bit turns Off>0n.

€ When M3 turns On > Off , M30 of "Done" bit is reset
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4.4.2. MC_MoveRelative

API

MC_MoveRelative Move relatively

Controller

10MC11T

Explanation of the Instruction:

MC_MoveRelative is applied to control the terminal actuator to move for a given distance with the current
position as the reference point at a given speed, acceleration, deceleration. Once this instruction is aborted in

process of motion, the uncompleted distance left will be ignored and the new instruction will be executed

subsequently.

MC_MoveRelative 0

—Axis Doner—
—Execute Abort—
—Distance Error—
—velocity ErrorDi—

—&cceleration
—Deceleration

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device

Axis The node address of servo drive UINT Constant, D
This instruction is executed when “Execute” turns Off —> M,1,Q,

Execute BOOL
On. Constant
The target distance for terminal actuator to move with the

Distance current position as the reference point. If the setting is REAL Constant, D
negative, servo will rotate reversely. Unit: Unit.

) Running speed of terminal actuator and this parameter is

Velocity . ] ) REAL Constant, D

always positive.(Unit: unit/second)
, Acceleration of terminal actuator and this parameter is

Acceleration . . ) 2 REAL Constant, D

always positive.(Unit: unit/second?)
) Deceleration of terminal actuator and this parameter is

Deceleration . } . 2 REAL Constant, D
always positive.(Unit: unit/second®)
When relative position execution is completed,

Done . . BOOL M,Q
"Done" turns on; when “Execute” is off, "Done" is reset.
When this instruction execution is aborted, "Abort" turns

Abort , ) BOOL M,Q
on; when “Execute” is off, "Abort" is reset.
If any error is detected, "Error" turns on; when “Execute”

Error ) ) BOOL M,Q
is off, "Error" is reset.

ErroriD Error code. Please refer to table 5.3. UINT D

Notes:

1. When MC_MoveRelative instruction is being executed, “Execute”; rising edge occurs, which does

not impact the execution of the instruction.
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2. When the velocity, acceleration and deceleration of the instruction are read via human machine

M2Z(Execute)

interface, their value types must be set as Double Word (Floating)
m Program Example 1
MC Power 0O
1 A otatus bl 10
Ml 1 Enahble Error AN
TRLE AxisStart ErrorlD 0o
WMC_MoveRelative 1
1 LS Done h20
h2 Execute Abort b2
2000.0 Distance Error W22
2000 eloCity ErrariD 01
200 ACCeleration
200 Deceleration
Motion diagram:
Velocily A
500 | — —/—/—x VN
™, y ™,
,-“f AN jff “\
A .\"\ A ™,
f f ¥ i >
FPosition A1 I I Time
| | |
| | |
12000 L — -
| I —
7000 L R— L
| _F__,-FP”'__ | |
| [ [
2000 —:—-""F ' :
. I >
| | | Time
| | |
| g |
[
[

M20(Done)

M21(Abort)

M2Z2(Errar)

€ When M2 turns Off—0On, motion controller controls servo motor to rotate with current position as
reference point. After servo motor completes the set distance, M20 of "Done" bit turns Off-On.

€ When M2 turns On->Off, M20 of "Done" bit is reset.

€ Servo motor completes the set distance, M2 turns Off—~On again, motion controller sends command
once again to control servo motor rotation, after servo motor completes the set distance, M20 of "Done"

bit turns Off—On once again

4-16
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m Program Example 2

Two MC_MoveRelative instructions in the same task list are matched for use as follows.

bMC_Power 0
1 L5 Status k10
fl 1 Enable Errar b1
TRUE AxisStart ErrarlD ]|

MC_MoveRelative 1

1 LS Cone 20
ff 2 Execute Abort 21
a000.0 Distance Errar A2 2
a00.0 EIOCiTy ErrorlD O
200 Acceleration
20.0 Deceleration

MC_MoveRelative 2

1 A5 Cone 30
ki Execute Abort 131
10000.0 Distance Error h32
G000 ety ErrarlD D2
1.0 Acceleration
160 Ceceleration
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Motion diagram as below:

Velocity
B0 === =—= ’

500 ———17—{f

Position 4

13500 |d===== e - =

3500
2000 "

|

|

|

|

|

|

L

Time

MZ{Execuie)

Mz20{Done)

Mz1{Abort)

M22(Error)

M3{Execuie)

M30{Done) [—l_

M31{Abort)

M3Z({Error)

€ When M2 turns Off—0On, motion controller controls servo motor to rotate with initial position as
reference point. When M3 turns Off—On, the first relative position instruction is aborted and M21 of
"Abort" bit turns Off—>On. Meanwile, servo motor starts to execute the second relative position
instruction with where the first relative position instruction is aborted as reference point. After servo
motor completes the set distance of the second instruction with the abort position as the initial position,
M30 of "Abort" bit turns Off—>On.

€ When M3 turns On->Off, M30 of "Done" bit is reset.

4-18 DVP-MC operating manual



4. Motion Control Instructions

4.4.3. MC_MoveAdditive

API Controller

10MC11T

MC_MoveAdditive

Move additively

Explanation of the Instruction:

MC_MoveAdditive is applied to control the terminal actuator to move for an additive distance at a given speed
and acceleration.

When the former instruction is related with position and it has not completed its given distance,
MC_MoveAdditive is executed to control the terminal actuator to move for the distance which includes the

uncompleted distance left by the former instruction and the distance given to this instruction. When execution
of this instruction is finished, the final position of the terminal actuation is the addition of the given distance for
the former and the current instruction.

If the former one is velocity instruction, MC_MoveAdditive will terminate the execution of velocity instruction,
move for the given distance at a given speed, acceleration and deceleration and then stop.

MC_MWowveAdditive 1

—Axis Doner—
—Execute Abort—
—Distance Errar—
—veloCity ErrorliD—

—ACceleration
—Deceleration

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
Axis The node address of servo drive. UINT Constant, D
This instruction is executed when “Execute” turns Off —>
Execute on BOOL | M,1,Q, constant
i The additive distance of terminal actuator with the unit:
Distance ) REAL Constant, D
Unit..
) Running speed of terminal actuator and this parameter is
Velocity . . ) REAL Constant, D
always positive.(Unit: unit/second)
, Acceleration of terminal actuator and this parameter is
Acceleration " . ) 2 REAL Constant, D
always positive. (Unit: unit/second”).
i Deceleration of terminal actuator and this parameter is
Deceleration . ) . B REAL Constant, D
always positive. (Unit: unit/second”).
When additive position execution is completed,
Done ) . BOOL M,Q
"Done" turns on; when “Execute” is off, "Done" is reset.
When this instruction execution is aborted, "Abort" turns
Abort , i BOOL M,Q
on; when “Execute” is off, "Abort" is reset.
If any error is detected, "Error" turns on; when “Execute” is
Error . BOOL M,Q
off, "Error" is reset.
ErrorlD Error code. Please refer to table 5.3. UINT D

DVP-MC operating manual
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Notes:

1. When MC_MoveAdditive instruction is being executed, “Execute”: rising edge occurs, which doe not
impact the execution of the instruction.

2. When the velocity, acceleration and deceleration of the instruction are read and written via human

machine interface, their value types must be set as Double Word (Floating).

I;EI Program Example 1

WC Power 0
1 A Status k10
Il 1 Enable Error] M1
kA0 AxisStart ErrorlD oo
MCMoveAdditive 1
1 AolS Done h20
2 Execute Ahort b2
2000.0 Distance Error h22
500.0 WElOCitY ErrarlD 01
20.0 ACceleration
20.0 Deceleration
Motion diagram as below:
A
Velacity
500 R —_—
z)" “, x.- %,
;’f N / \
/f \\\ )ff \\\
f S . >
F’Dsitnn“: : ! ! Time
| |
| Lo |
12000 H —t —
| | | — |
| | | d_F_d-rF"'f |
TOOO L - = = = — — — — — — |
i :
2000 — I
T T I T ; >
| I | | Time
| | ! |
| | L }
M2{Execute) i : l_l : Ii
[ |
M20{Done) |_|
MZ21({Abort)
MZ2({Error}

€ When M2 turns Off—0n, motion controller controls servo motor to rotate with current position as
reference point. After servo motor completes the set distance, M20 of "Done" bit turns Off ->On.
€ When M2 turns On->Off, M20 of "Done" bit is reset.
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€ Servo motor completes the set distance, M2 turns Off -~On again, motion controller sends command to

control servo motor rotation; after servo motor completes the set distance, M20 of "Done" bit turns

Off—0n once again.

m Program Example 2

Two MC_MoveAdditive instructions in the same task list are matched for use as follows.

MC Power 0O
LS Status

Ml 1

Enable Error

f0

M 10

LxisStart ErrorlD

M1

oo

fl 2

2000.0

8

ao.o

20.0

20.0

MC_MoveAdditive 1

Axis Done
Execute Ahort
Distance Errar
Yelocity ErrorlD

Acceleration
Deceleration

h20

M2

22

1

M3

10

aoo.o

]

ao.o

15.0

15.0

MC_MowveAdditive 2

Axis Cone
Execute Abort
Distance Error
Yelocity ErroriD

Acceleration
Deceleration

D1

30

P31

M32

0z

DVP-MC operating manual
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4. Motion Control Instructions

Motion diagram as below:

F 3
Velocity

600 - ——— —— — —
500 [———— 57— .

!

Time
Position 4 | :
17000 |4-———— gy g -

|

|

|

|

|

|

|

3500 :
2000 |—

I

|

I

|

I

[

Time

M2({Execute) J

Mz20{Done)

T

M2 1{Abort)

Mz22({Error}

M3{Execuie) g
M30{Done) I—I_

M31(Abort)

M32({Error)

€ When M2 turns Off—0On, motion controller controls servo motor to rotate with current position as
reference point. When M2 turns Off—>On, the first MC_MoveAdditive instruction is aborted and M21 of
"Abort" bit turns Off—>On. Meanwile, servo motor starts to execute the second MC_MoveAdditive
instruction to rotate. After servo motor reaches the set distance which is the total set distance of the first
and the second instruction, M30 of "Done" bit turns Off—On.

€ When M3 turns On->Off, M30 of "Done" bit is reset.
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4.4.4. MC_MoveSuperImposed

API

MC_MoveSuperimposed

Superimposed motion

Controller

10MC11T

Explanation of the Instruction:

MC_MoveSuperimposed is applied to control the terminal actuator to chase for a given distance at a given
speed, acceleration and deceleration in current motion status. When this instruction is executed, the
execution of the former instruction will not be terminated, the two instructions will be executed together, the

distance, velocity, acceleration and deceleration will enter the real-time superposition. When one of the two

instructions reaches the given velocity, the acceleration will become 0. When the execution of one instruction
is finished, the speed, acceleration and deceleration will not be superimposed any more and meanwhile, the
other instruction is still being executed independently.

MC_MoveSuperimposed 0

— A5 Doner—
—Execute Aport—
—Distance Busyr—
—welocityDiff Errar—
—Acceleration ErrarlD—

—Deceleration

Explanation of input and output parameter of the instruction:

Parameter : Data Available
Explanation .
name type device
Axis The node address of servo drive UINT Constant, D
This instruction is executed when “Execute” turns from Off M,1,Q,
Execute BOOL
to On. Constant
i The additive distance for terminal actuator with the unit:
Distance . REAL Constant, D
Unit.
) The additive speed for terminal actuator and this
Velocity . . . . REAL Constant, D
parameter is always positive.(Unit: unit/second)
Accelerati | Additional acceleration of terminal actuator and this
. . . . 2 REAL Constant, D
on parameter is always positive.(Unit: unit/second®)
Decelerati | Additive deceleration of terminal actuator and this
. . ) . 2 REAL Constant, D
on parameter is always positive.(Unit: unit/second®)
When the execution of MC_MoveSuperimposed is
Done completed, "Done" turns on; when “Execute” is off, "Done" BOOL M,Q
is reset.
When this instruction execution is aborted, "Abort" turns
Abort ) ) BOOL M,Q
on; when “Execute” is off, "Abort" is reset.
When the instruction execution is aborted, "Busy" turns on;
Busy . . . BOOL M,Q
when “Done” is on or “Execute” is off, “Busy” is reset.
If any error is detected, "Error" turns on; when “Execute” is
Error . BOOL M.Q
off, "Error" is reset.
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Parameter . Data Available
Explanation )
name type device
ErroriD Error code. Please refer to section 5.3. UINT D
Notes:

1. When MC_MoveSuperimposed instruction is being executed, the rising edge occurs at “Execute”,
which has no impact on the execution of the instruction.

2.  MC_MoveSuperimposed instruction can be executed for the slave axis specified in MC_Gearln
excluding the slave axis specified in MC_Camin, APF_RotaryCut_In, APF_FlyingShear as well as
the axis specified in DMC_NC and DNC_Group.

3. You can refer to program example 3 on how to execute MC_MoveSuperimposed for the master or
slave axis specified in MC_Camln, APF_RotaryCut_In and APF_FlyingShear so as to modify the
position while not affecting other axis motion.

4. When the velocity, acceleration and deceleration of the instruction are read and written via human
machine interface, their value types must be set as Double Word (Floating).

m Program Example 1

MC_Power 0
1 LS Status h10
Pl 1 Enable Errar f11
ha Axisstart ErrorlD oo
M _MoveSuperimposed
1 LS Done W20
hl 2 Execute Abort hl2 1
a000.0 Distance Busy h 22
2000 el ity Diff Error hZ3
200 ArCceleration ErrorlD m]
200 Deceleration
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Motion diagram as below:

A
Velacity

500 —_—
/ \ 7 N

i T
Positiord | : ! ' Time
| |
| |
| | | |
12000 H = t —— !
[ [ I - [
| | ] il '
OO0 o o o o |
| — |
| _.,-o-""'ﬂf | : :
20000 — bt '
| - L,
t T T I =
I I [ i Time
| |
| [ I !
M2{Execuie) J i l_l : Ii
|
Il Lo

MZ21({Done}

MZO{Done} I_]
|
i
|
|
|
|

MZ2{Busy) J |_| |—

M23{Error}

€ When M2 turns Off—0On, motion controller controls servo motor to rotate with current position as
reference point. After servo motor completes the target distance, M20 of "Done" bit turns Off -On.

€ When M2 turns On->Off, M20 of "Done" bit is reset.

€ Servo motor completes the set distance, M2 turns Off->On again, motion controller sends command to
control servo motor rotation, after servo motor completes the set distance, M20 of "Done" bit turns
Off—0On once again.
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m Program Example 2

Two MC_MoveSuperimposed instructions in the same task list are matched in use as follows.

MC_Power 0
1 L5 Status hA10
fl 1 Enable Errar b1
1] AxisStart ErrarlD oo

MC_MoveSuperimposed 1

1 A Done 20
h 2 Execute Abort hl2 1
2000.0 Distance Busy hZZ
a00.0 selocityDiff Errar bl 23
200 Acceleration ErrarlD m]
200 Deceleration

MC_MoveSuperimposed 2

1 s Done fd30
] Execute Abort hAT 1
10000.0 Distance Busy 32
G000 sSelocityDiff Errar 33
150 Acceleration ErrorlD D2
150 Deceleration
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Motion diagram as below:

Velocity

100 | —————— - —,

500 —7—(

|
Fosition Jh:
17000 H-————4+—-—====F

|

|

|

|

[

i

|

|

|

 J

Time

v

I N I ) I N ISR T

2000 =

A

Time

MZ0{Done)

M21{Abaort)

]
T
I
|
MZ{Execuie) J
|
I
|
|
1
|

Mz2(Busy) _|
MZ3(Error)

MI3{Execuie)

m30{Done)
M31({Abort)

M32{Busy) —

M33(Error}

T T T

€ When M2 turns Off—>0On, M22 of "Busy" turns Off-On and motion controller controls servo motor to
rotate with current position as reference point. When M3 turns Off—On, M32 of "Busy" turns Off—On;
the second MC_MoveSuperimposed instruction starts to be executed and the speed and acceleration of
servo motor enter the superposition state respectively. When the position of the second
MC_MoveSuperimposed instruction is completed, M30 of "Done" bit turns Off>On and M32 of "Busy"
turns On—Off. When the position of the first MC_MoveSuperimposed instruction is completed, M20 of
"Done" bit turns Off—>On and M22 of "Busy" turns On—Off. The final distance is the addition of given
distances for the two instructions.

€ When M2 turns On—->Off, M20 of "Done" bit is reset. When M3 turns On—-> Off, M30 of "Done" bit is
reset.

Q Program Example 3

€ Make a conversion as the following figure shows by adding a virtual axis if the master axis specified in
MC_Camlin, APF_RotaryCut_In and APF_FlyingShear need modify the position through the execution
of MC_MoveSuperimposed while the slave axis motion is not affected. After the conversion is made,
MC_MoveSuperimposed execution for the original master axis does not affect the slave axis motion.
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Gear master axis ( Virtual axis)

Cam master axis . . .
. Cam master axis ( Virtual axis)
(Realaxis) =

Vs \\\

. Axis 1 i il
AXxis 2 @ \\. O/!,
A

E-cam I:>

B
. K/ \
AXIS3 AXis 2!\@3 Axis 3
\ ‘//

Cam slave axis A S . .
. | MC_MoveSuperimposed | Gear slave axis Cam slave axis
( Real axis ) . .
( Real axis) ( Real axis )

€ Make a conversion as the following figure shows by adding a virtual axis when the slave axis specified in
MC_Camin, APF_RotaryCut_In and APF_FlyingShear need modify the position through the execution
of MC_MoveSuperimposed

Cam master axis
( Real axis)

Cam master axis )
(Real axis ) AXis 2

Axis 2
E-cam

v
=¢§:\Cam slave axis (virtual axis )

. K4
E-cam [ > Axis3( O )i o .
A Gear master axis (virtual axis )

-

A\

Nyt
‘ 1:1 e-gear
Axis 4 @
v
/‘/q.\‘\
Cam slave axis Axis 4 :\@, /| MC_MoveSuperimposed
( Real axis ) N—rt’

Gear slave axis
(real axis)
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DMC_Virtualfxis [l MC_Power
3 Axiz Don 14080=TRUE 2 Axiz Status MB0=TRUE
TRUE Execute Error| M4061=FALSE TRUE Enable Errar| 81=FALSE
1 AxisType ErroriD| D4000=0 TRUE AxisStart ErroriDy DE0=0
[ 10000.0 }——{UserUnitTurn
[ 360.0 ———{Modulo
S50000.0 MaxVelocity
50000.0 MaxAceeleration NC_Power 3
50000.0 MaxDeceleration 4 Axiz Status 82=TRUE
I Input0fGear TRUE Enable Error——h83=FALSE]
1.0 OutputOfGear TRUE AxisStart ErroriD
[[10000.0 }———units
MC_Camin 7|
WMC_CamTableSelect B Axis nSync I93=TRUE
3 Axis Don MSO=TRUE] | [ 2 |—Master Error] 93=FALSE
b Master Error| M51=FALSE Execute ErroriD) D101=0
1 CamTableSelect ErroriD) D100=0 0 MasterOffset EndOfProfile 94=FALSE
2=TRUE Execute 0 SlaveOfizet
TRUE Periodic 1.0 MasterScaling
FALSE MasterAbsolute 1.0 SlaveScaling
FALSE SlaveAbsolute 1 StartMode
1 CamTablellx
MC_Gearin 4 WMC_MoveSuperimposed &
4 Axis InGear M110=TRUE 4 —axis Done—M120=TRUE]
3 Master Error| 1111=FALSE E4=TRU E Execute Abort M121=FALSE
M3=TRUE Execute ErroriD| D102=0 Ds00=100 Distance Busy W1 22=FALSE|
1.0 RatioMumerator 500.0 VelocityDiff Error——123=FAL SE|
1.0 RatioDenominator 10000.0 Acceleration ErrurID
[ 50000.0 —Acceleration 10000.0 Deceleration
@— Deceleration

After DVP10OMC11T makes the connection with all axes, axis 2 and axis 4 are enabled and virtual axis 3

is built.

The e-cam relationship is established between the real axis 2 and virtual axis 3 as M2 changes from
OFF to ON. And the e-gear relationship between axis 3 and axis 4 is established with the gear rate of
1:1 as M3 changes from OFF to ON.

The position of axis 4 is modified via MC_MoveSuperimposed as M4 changes from OFF to ON.
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4.4.5. MC_MoveVelocity

API

MC_ MoveVelocity

Velocity instruction

Controller

10MC11T

Explanation of the Instruction:

MC_MoveVelocity is applied to control the terminal actuator to move at the given acceleration and
deceleration and finally it moves at the constant speed when reaching the given velocity. The execution of
this instruction is completed after the speed of terminal actuator reaches the given speed but terminal
actuator will still keep moving at this speed.

MC_Moves'elocity a

—Axis Invelocity—
—Execute Ahort—
—velocity Error—
—ACCElRration ErrariD—

—Deceleration
—Direction

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
AXxis The node address of servo drive UINT Constant, D
This instruction is executed when “Execute” turns Off -> M,1,Q,
Execute BOOL
On. Constant
) The running speed of terminal actuator and it is always
Velocity . i ] REAL | Constant, D
positive.(Unit: unit/second)
i Acceleration of terminal actuator and this parameter is
Acceleration " . ) B REAL | Constant, D
always positive.(Unit: unit/second)
, Deceleration of terminal actuator and this parameter is
Deceleration " . . B REAL | Constant, D
always positive.(Unit: unit/second)
Direction for servo motor rotation
1: positive direction;
Direction -1: negative direction; INT Constant, D
2: keeps the current direction (The current rotation
direction is positive when the motor stops.)
“Invelocity” bit is on when servo motor reaches the target
Invelocity position; “Invelocity” bit is reset when “Execute” turns On BOOL M,Q
-> Off.
When the execution of this instruction is interrupted before
it reaches the target speed, "Abort" turns on;
when “Execute” turns off, “Abort” is reset;
Abort _ o ) ) BOOL M,Q
when other instruction is executed after the velocity of this
instruction reaches the given velocity, “Abort” of this
instruction will not turn on.
Error If any error is detected, "Error" turns on; when “Execution” BOOL M,Q
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Parameter i Data Available
Explanation )
name type device

turns from on to off, "Error" is reset.

ErrorlD Error code. Please refer to selection 5.3. UINT D

Notes:

1. When MC-MoveVelocity instruction is being executed, “Execute”: rising edge occurs, which does not
impact the execution of the instruction.
2. When the velocity, acceleration and deceleration of the instruction are read via human machine

interface, their value types must be set as Double Word  (Floating).

g Program Example 1

MC_ Power 0O
1 LS Status M 10
hl 1 Enable Error] b1
kA0 Axisstart ErrorlD ]|
MCMoves'elocity 1
1 Ais [Nl CiTy W20
b2 Execute Ahort b2 1
S00.0 WElOCitY Errar] h22
20.0 ACCeleration ErrarlD 01
20.0 Deceleration
1] Direction
Motion diagram as below:
Velocity
500 —— — T
r [
s [
s
5 I
/ I
s | -
: Time

T
!
|

M2{Execute) J

I

e — e —

M20{Invelocity)

M21{Abort)

€ When M2 turns Off—=On, motion controller controls servo motor rotation; when servo motor reaches
target velocity, M20 of "Invelocity" turns Off—>On.
€ M20 of "Invelocity" is reset when M2 turns On—Off.
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m Program Example 2

Two MC_MoveVelocity instructions in the same task list are matched for use as follows.

M Power 0
1 EVE: otatus M0
h 1 Enable Errar b1 1
I LxisStart ErrorlD oo
BT Moveselocity 1
1 A5 Invwelocity h20
h 2 Execute Ahort b2 1
200.0 eloCity Error W22
20.0 ACCeleration ErrarlD Y
20.0 Deceleration
1 Direction
WC_Moveelocity 2
1 LS InYelocity hA30
k3 Execute Abort L
G000 WEIOCity Error b3
180 ACceleration ErrarlD 0z
15.0 Deceleration
] Direction
Motion diagram as below:
k-'elu:u:ity‘i‘
B00 f———————-— J.
A
00 F-————- g i
A0
e I
I 1
; ; Time g
:
MZ{Execute) : : L
M20{Invelocity) : : :
L1 |
M21{Abort) : : |
I 1
MZ2(Errar) : :
L1
M3{Execute) I | .
M 30{Invelocity) ] |_

m31{Abort)
M32{Error)
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€ Motion controller controls servo motor rotation as M2 turns Off—~On; M3 turns Off—~0n when servo
motor has not reached target speed; M21 of "Abort" of the first instruction turns Off->On and servo
motor accelerates to the speed of the second MC_MoveVelocity instruction to run; M30 of "Invelocity"
turns Off—On after servo motor is up to the target speed.

¢  M3O0 of "Invelocity" turns On—Off when M3 turns On—Off.

4.4.6. MC_Stop

API Controller

10MC11T

MC_Stop

Stop instruction

Explanation of the Instruction:

MC_Stop controls the terminal actuator to decrease its speed at the given acceleration till it stops moving.
During execution of this instruction, an error will occur in them if other motion instructions are executed. The
instruction MC_Stop which is being executed will be aborted if another MC_Stop instruction with the same
axis number is executed.

MC Stop 1
—Axis Done—
—Execute Errar—

—Deceleration ErrorDp—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation .
name type device
AXis The node address of servo drive UINT Constant, D
This instruction is executed when “Execute” turns Off —> M,1,Q,
Execute BOOL
on. Constant
. Deceleration of terminal actuator and this parameter is
Deceleration . . . 5 REAL Constant, D
always positive. (Unit: unit/second®)
“Done” turns on as speed is decelerated to 0; “Done” bit is
Done BOOL M,Q
reset as “Execute” turns off.
If any error is detected, "Error" turns on; when "Execute”
Error . BOOL M,Q
turns off, "Error" is reset.
ErrorlD Error code. Please refer to table 5.3. UINT D
Notes:

1. When MC_Stop instruction is being executed, “Execute”: rising edge occurs, which does not impact the

execution of the instruction.

2. MC_Stop instruction can be executed for the slave axis specified by MC_ Gearln, MC_ CamlIn and
APF_RotaryCut_In. The multi-axis relations are disabled when MC_Stop is exectuted. MC_Stop
instruction can not be executed for the slave axis specified by APF_FlyingShear, DMC_NC and
DNC_Group.

3. When the velocity, acceleration and deceleration of the instruction are read via human machine
interface, their value types must be set as Double Words (Floating).
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m Program Example 1

mi_Stop 1
1 A Dione b10
h0 Execute Error ft11
200.0 Deceleration  ErrorlD Do
Motion diagram as below:
Velacity

500 M,
|
[
|
|
|
|
|

MO{Execute) :
]
M10{Done)

M11{Error)

€ When MO turns Off—=0On, motion controller controls servo motor to decelerate; after servo motor
speed reaches 0, M10 of "Done" turns Off—0n.

€ M10 of "Done" is reset when MO turns On—Off.
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m Program Example 2

MC_MoveVelocity and MC_Stop in the same task list are matched for use as follows.

MC_Power 0O
1 LS Status b10
il Enable Error fl 11
TRELUE AxisStart ErrorlD 0o
MC_Moves'elocity 1
1 Axis el oty bl 20
M2 Execute Abiort h21
a00.0 Yelocity Errar M2
20.0 Acceleration ErroriD 01
20.0 Deceleration
0 Direction
WC_ Stop 2
1 Axis Done hA30
il Execute Error ikl
200.0 Deceleration  ErroriD D2
Motion diagram as below:
Velocity
500 |- ?/',.»
.—-’HH? -
Time g

MZ{Execuie) J

MZ20{Invelocity)

M21({Abort)
MZ2{Error)

M3{Execute) ‘_
M30{Done) L
M31{Error)

€ When M2 turns Off—0n, motor starts to rotate. When its rotation speed reaches the specified speed of
MC_MoveVelocity instruction, M20 turns Off—On. When M3 turns Off—=On, MC_Stop starts being
executed. M30 of "Done" turns Off -~On as the speed is decreased to 0.

€ M30 of "Done" is reset as M3 turns On—Off.
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4.4.7. MC_PassiveHome

API

Controller
10MC11T

MC_PassiveHome Homing instruction

Explanation of the Instruction:

MC_PassiveHome controls the servo motor to perform the homing action in mode and at the velocity that
axis parameter gives. The homing mode and velocity are set in the interface of axis parameters setting.

MC_ PassiveHome 0

—Axis Doner—
—Execute Error—
—Fosition ErrorD—

—Deceleration

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
Axis The node address of servo drive UINT Constant, D
This instruction is executed when “Execute” turns Off —> M,1,Q,
Execute BOOL
On. Constant
Servo home position offset, unit: Pulse. The setting value
. and the actual home offset value are opposite. For
Position ) . ) . REAL Constant, D
example, if the actual home position offset is 50, Position
should be set to -50.
, Deceleration of servo drive and this parameter is always
Deceleration L . 2 REAL Constant, D
positive.(Unit: Pulse/second”)
“Done” turns on after homing is over; “Done” bit is reset
Done BOOL M,Q
as “Execute” turns off.
If any error is detected, "Error" turns on; when "Execute"
Error . BOOL M,Q
turns off, "Error" is reset.
ErroriD Error code. See section 5.3. UINT D
Notes:
1. MC_PassiveHome is a special instruction and the servo inputs may need to connect home signals
and limit signals according to the homing mode selected.
2. While MC_PassiveHome instruction is being executed, “Execute”: rising edge occurs, which does not
impact the execution of the instruction.
3. When the deceleration of the instruction is read via human machine interface, its value type must be
set as Double Word (Floating).
4. Position parameter defines the offset between the mechanical zero point and servo zero point as the

figure below:
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Mechanical

Zero point, For different Position value, the servo will eventually stop at the mechanical
point A under the control of this instruction. But the reference zero point of the

A | where the servo position makes the change as shown below.

photoelectric

A

sensor is. _ D v B ¢ +
10 ! 10 0

The position : ! i :

is where the ; < Position = 10000 » |

servo is after <« Position = -10000 » ' |
i rosition < Position = 15000 >

v | the execution

of this As Position=10000, the reference zero point of the servo position is point B
instruction is and point A position is -10000;
. As Position=15000, the reference zero point of the servo position is point C
finished. and point A position is -15000;
As Position=-10000, the reference zero point of the servo position is point D
and point A position is 10000.

I;EI Example

Select an appropriate homing mode via the positions of the mechanism and photoelectric switch. When M1
turns off -> on, the motion controller controls the servo motor to rotate and drive the mechanism to return to
the mechanical zero point position A.

1) Hardware wiring

emiomC

st o
ssssceass

ASD-CNSCDO050

Casnsse | @

Reverse rotation

Home switch

A

Home position A
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2)

3)

Note:
® During wiring, COM+ and VDD must be shorted.

® The brown terminal (24V+) of photoelectric switch is connected to COM+ its blue terminal (0V) is
connected to COM- and its black terminal ( Signal cable) is connected to DI7

® The DI7 function is set to the home switch, i.e. P2-16 is set to 124

Homing mode selection

It can be seen from the hardware wiring figure that the mechanism regards the home switch positon as
the mechanical zero point position A. The home switch is in low bit before finding the home; During the
mechanism is looking for the home, the servo rotates reversely at beginning and select homing mode 21

to achieve the homing.

The settings for homing in the correspoinding axis parameters are as follows.

Homing

Homing Llode: |21

Speed; [100 10 tpm
Homing mode 21
The first-phase speed (To find the speed of home switch, Unit: r/m) 100
The second-phase speed (The speed to reach the mechanical zero 10
point after finding the home switch, Unit:r/m)

Note: The set axis parameters are valid after being downloaded.

Program control

MC_PassiveHome 0
2 A Done W11
ful 1 Execute Error M1z
0.0 Position ErrarlD ]y
0.0 Fesere

When M1 turns off -> on, the motion controller controls the servo motor to rotate and drive the

mechanism to return to the mechanical zero point position A.

When meeting the home switch, the homing is finished and M11 is on.
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4.4.8. MC_Power

API ) ) Controller
MC_Power Power control instruction
10MC11T

Explanation of the Instruction:

MC_Power is applied to enable or disable the corresponding servo axis.

MC_Power 0O

— A s Status—
—Enahle Error—
—Axisstart ErrorlD—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation i
name type device
. ) Constant,
AXis The node address of servo drive UINT D
. . . . MIIIQI
Enable “Enable” turns Off —> On, this instruction is executed BOOL
Constant

When “AxisStart” turns on, “Enable” turns Off —> On and servo

) drive is enabled;
AxisStart . BOOL M,1,Q,
When “AxisStart” turns off , “Enable” turns Off —> On and servo

. Constant
drive is disabled

“Status” turns on after axis is enabled; if “Enable” is off,
Status . BOOL M,Q
“Status” is reset.

If any error is detected, "Error" turns on; when “Enable” turns

Error . BOOL M,Q
On —> Off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D

Notes:

1. The axis can not be powered off or powered on as servo motor is running. At this moment, if "Power
Off/On" action is performed, "Error" will turn on, but servo drive will not be impacted at all.

2. The motion control instructions can control the axis to do the corresponding motion after servo axis is
powered on. Except for the virtual axis, all motion control instructions can not be executed when axis
is powered off.
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4.4.9. MC_Reset

API ) _ Controller
MC_Reset Reset instruction
10MC11T

Explanation of the Instruction:

MC_Reset is applied to clear the axis error state in 10MC and the axis alarm information. When virtual axis or
axis configured in 10MC enters the state of ErrorStop which could be found via MC_ReadStatus, MC_Reset
just can be executed. Otherwise, the error will be alarmed by executing the instruction.

When axis alarms, offline or state machine switching problem happen, axis enters the state of ErrorStop and
the motion instructions being executed will stop being executed. When axis alarms, executing the instruction
could clear the alarm information of axis. After the execution of the instruction is finished, the axis status
enters the state of Disable. For axis status explanation, see section 4.2.

When D6532=1, the alarm axis enters the state of ErrorStop in 10MC after axis alarms (excluding the alarm
for meeting the limit in process of homing). After the instruction is executed, the axis alarm can be eliminated
if “Done” is on; If “Error” bit is on, the axis alarm can not be eliminated and check if the factor causing the
alarm still exists.

When D6532=0, the alarm axis will not enter the state of ErrorStop in 10MC after axis alarms and the axis
alarm information can not be cleared via the instruction.

After axis is enabled, the axis which is offline will enter the state of ErrorStop in 210MC. And 10MC will try to
make connection with the offline axis again. After the connection is made between 10MC and the offline axis
again, the instruction is executed successfully and then10MC could control the offline axis again.

When axis has not been enabled, there is no state change for the axis which is offline in 10MC. After the
connection is made between 10MC and the offline axis again, the motion instruction can be used for
controlling the axis without execution of the instruction.

MC_Reset D

—Axis Status—
—Execute Error—
ErrorlD—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation .
name type device
Axis The node address of servo drive UINT Constant, D
This instruction is executed when “Execute” turns Off —> M,1,Q,
Execute BOOL
On. Constant

“Status” turns on after axis state in the controller is reset to
Status StandStill state; BOOL M,Q
“Execute” turns on -> off, “Status” is reset.

If any error is detected, "Error" turns on; when "Execute"
Error . BOOL M,Q
turns on -> off, "Error" is reset.

ErroriD Error code. Please refer to section 5.3. UINT D
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m Exmaple

When MO is on, MC_ReadStatus will detect the state of the axis of number 1. When the axis of number 1

enters the state of ErrorStop due to offline or alarm, the ErrorStop bit of MC_ReadStatus is on and MC_Reset
instruction is executed.

1
O=TRLUE

MC_ReadStatus 2

A Done
Enahle Error|

11 0=TRLUE
111=FALS

ErrarlD
ErrorStop

D10=0

113=FALSH

Stopping
Standstill

1 4=FALSH

DizcreteMotion

115=FALSH

Continousiotion
Synchronizedaotion

116=FALSH

11 7=FALSH

118=FALSH

Haorming

120=FALSH

121=FALSH

Miz_Reseat 3
oS Status
Execute Error]

ErrorlD

D11=0

DVP-MC operating manual
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4.4.10.

MC_ReadStatus

API

MC_ReadStatus

Read axis status

Controller

10MC11T

Explanation of the Instruction:

MC_ReadStatus is applied to read the servo axis state in the controller. For the details on the axis state,
please refer to section 4.2.

MC_ReadStatus 0

— A Doner—
—Enahle Errar—
ErrariDf—
ErrorStop—
Stopping—
StandStill—
Discretedotion—
Continouskotion—
synchronizeotion—
Homingr—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation )
name type device
AXis The node address of servo drive UINT Constant, D
. L M,1,Q,
Enable This instruction is executed when “Enable” turns on. BOOL
Constant

When status reading is completed, "Done" turns on; when
Done . BOOL M,Q
“Enable” turns on -> off, "Done" is reset.

If any error is detected, "Error" turns on; when "Enable" turns
Error . BOOL M,Q
on -> off, "Error" is reset.

ErroriD Error code. Please refer to section 5.3. UINT M,Q
“ErrorStop” turns on as axis in abnormal stop status;

ErrorStop ) BOOL M,Q
“ErrorStop” is reset as “Enable” turns on -> off.

) “Stopping” turns on as axis is in normal stop status;”

Stopping L j , BOOL M,Q

Stopping” is reset as “Enable” turns on -> off.
. “StandStill” turns on as axis is in standstill status; “StandStill”

StandStil . BOOL M,Q
is reset as “Enable” turns on -> off.

DiscreteMo | “DiscreteMotion” bit is on as axis is in discrete motion status; BOOL MO

tion “DiscreteMotion” is reset as “Enable” turns on -> off. ’

Continous “ContinousMotion” bit is on as axis is in continuous motion BOOL M.Q

Motion status; “ContinousMotion” is reset as “Enable” turns on -> off. '
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Parameter ) Data Available
Explanation )
name type device
) “SynchronizeMotion” is on as axis is in synchronous motion
Synchroniz . s
) status; “SynchronizeMotion” is reset as “Enable” turns on -> BOOL M,Q
eMotion
off.
) “Homing” bit turns on as axis is in homing status; “Homing” is
Homing BOOL M,Q
reset as “Enable” turns on -> off.
Notes:

1. After the execution of this instruction is finished, the servo drive axis state will be reflected on the
corresponding bit device.

2. This instruction triggered by high level will read the axis state constantly when “Enable” is on.

4.4.11.

MC_ReadActualPosition

API

MC_ReadActualPosition

Read actual position

Controller

10MC11T

Explanation of the Instruction:

MC_ReadActualPosition is applied to read the actual position of the terminal actuator. This instruction
triggered by high level will read the actual position of the terminal actuator constantly when “Enable” is on.

M _ReadActualPosition o

— X Doner—
—Enahle Error—
ErrarD—
Positionf—

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation .
name type device
Axis The node address of servo drive UINT Constant, D
. L M,1,Q,
Enable This instruction is executed as “Enable” turns on. BOOL
Constant
When actual position reading is completed, ""Done" turns on;
Done . BOOL M,Q
when “Enable” turns on -> off, "Done" is reset.
| If any error is detected, "Error" turns on; when "Enable"
Error . BOOL M,Q
turns on -> off, "Error" is reset.
ErrorlD Error code. Please refer to section 5.3. UINT D
. The actual position of the terminal actuator.
Position ) ) REAL D
(Unit: unit)

DVP-MC operating manual

4-43



4. Motion Control Instructions

4.4.12. MC_ReadAXxisError

API Controller
MC_ReadAxisError Read axis error
10MC11T

Explanation of the instruction:

MC_ReadAxisError is applied to read the error information of the servo axis such as the alarm of an error or
the state if servo axis is offline or not and so on, which are displayed on the panel of the servo drive. This
instruction triggered by high level will read the axis error information when “Enable” is on.

MC_ReadlAxisError 0O

—Axis Done—
—iEnahle Error—
ErroriD—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation )
name type device
. . Constant,
AXxis The node address of servo drive UINT D
. L M,1,Q,
Enable This instruction is executed when “Enable” turns on. BOOL
Constant

After axis error reading is completed, "Done" turns on; when
Done . . BOOL M,Q
“Enable” is off, "Done" is reset.

If any error is detected, "Error" turns on; when "Enable" turns
Error . BOOL M,Q
off, "Error" is reset.

1. When “Done” is on, “Error ID” is 1xxx (hex) which indicates
the alarming of servo drive and xxx is the alarm code of servo
drive. Eg. If alarm code of servo drive is AL303, “Error ID” is
1303(hex).

2. When “Done” is on, “Error ID" is 2000 (hex) which indicates
ErrorlD servo drive is offline maybe because there is a problem on the UINT D
bus connection between 10MC and servo drive or the
interference in the field is two strong.

3. When “Error” is on, Error ID value indicates the error cause
for execution of the instruction. (For the explanation of ErrorID
values, see section 5.3.)
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4.4.13. DMC_ReadParameter

API

DMC_ReadParameter Read parameters

Controller

10MC11T

Explanation of the Instruction:

DMC_ReadParameter is applied to read the parameter value of the servo axis. User could specify the index
and sub-index of the parameter desired to be read.

OMC_ReadParameter 0O
—1{AuMis Donep—
—Execute Error—
—{Index ErrorD—
—1{Sub-Index DataTyper—

Yaller—

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
AXxis The node address of servo drive UINT Constant, D
This instruction is executed when” Execute” turns Off —> M,1,Q,
Execute BOOL
On. Constant
Index To read the index of the parameter UINT Constant, D
Sub-Index | To to read the sub-index of the parameter UINT Constant, D
When reading the parameter content is finished,
Done "Done" turns on; when “execute” turn on -> off, "Done" is BOOL M,Q
reset.
If any error is detected, "Error" turns on; when "Execute”
Error . BOOL M,Q
turns on -> off, "Error" is reset.
ErrorlD Error code. Please refer to section 5.3. UINT D
To read the data type of the parameter.
1. Byte
Data Type UINT D
2: word
4: Double Word.
Value The already read parameter value UDINT D
Notes:

1. The data type of D device is identical to that of the read parameter when “Value” uses D device and
the touch panel is used to monitor the parameter value.

2. How to get the corresponding index and subindex of a servo parameter:

Click “Parameter Edit” on the pull-down menu and find out the corresponding index and subindex of
the parameter as illustrated in the following figure. As figure 1 shows, the servo parameter P6-10
corresponds to subindex 260a (hex) and subindex 0, which are both hexadecimal values. You can
directly enter 9738 or 260AH in the CANopen Builder software. And the software will automatically
convert 260A into 9738 if you enter 260AH as figure 2 displays.
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“f,_]]eltn CANopen Builder - Untitled. elc _||:| LI
File Edit View Networlk CHC CAM Tools Setup Help
D= E \JL[D‘X§|QQ§€€%£@{-:
S@E e Enm (@EEM | e A e mmik O8Ok
1 DELTAELECT 4| 001 B
4R ASD-A
aff) AsDA A2 DVEI0MCI1T Controller
b-preas X
g gszom?\i I.ndex:IA]lee‘&'l Fead | Wiftite | Momtorl Default | All Values vl
- stom_!
. DTA (Pt1c Index | Sublndex | ParamName | Value [rw | =]
- DTA (Pt 2607 0 P67 0 W
[ DTA @100 2608 0 P6-08 0 ™w
.. DTA @t10( PAST 2609 0 P6-09 0 W
8 pra . 20 AT O
8 oaco o a— :
W
- DTA(TC)1 260c 0 P6-12 0 w
B DTA(TC)! 260d 0 P6-13 0 ™w =
-8 DTA(TC)! Foopariies, .. )
i] DTA (TC)1 pert 260e 0 P6-14 0 ™w
260f 0 P6.13 0 ™
.. DTA(TC)1
& DT 1O 2610 0 Pé-16 0 ™ =l
- DTA(TC)! ~ Value Information
- DTA(TC)1 Index(Hex): 2604 Macz ¢
-8l DTA(TC)¢ Sublndex(Hex) 0 M 0
"'g gﬁggf Value: 0 Default: 0
g P_l EDLIJ 0K I Cancel
* | Time I" Code | Description
4 | 2
Feady -
Figure 1
DMC_ReadParameter 0
2 Axis Done M1
] Execute Error M2
9738 Index ErrorlD D100
0 Sub-Index DataType D102
WValue D104

Figure 2
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4.4.14. DMC_WriteParameter

API ) Controller
DMC_WriteParameter Write parameters
10MC11T

Explanation of the Instruction:

DMC_WriteParameter is applied to set the parameter value of the servo axis. User could specify the index
and sub-index of the parameter to be set.

ODMC WriteFarameter 0
—Axis Done—
—Execute Error—
—Index ErrordD—
—5ub-Index
—DataType
—aluEe
Explanation of input and output parameter of the instruction:
Parameter i Data Available
Explanation )
name type device
AXxis The node address of servo drive UINT Constant, D
. L M,L,Q,
Execute This instruction is executed when “Execute” turns off -> on. BOOL
Constant
Index To write the index of the parameter UINT Constant, D
Sub-Index | To write sub-index of the parameter UINT Constant, D
To write the data type of the parameter.
1: Byte
Data Type UINT D
2 :word
4 : double word
Value The written parameter value UDINT D
When writing the parameter value is finished, "Done" turns
Done . BOOL M,Q
on; when “Execute” turns on to off, "Done" is reset.
If any error is detected, "Error" turns on; when "Execute"
Error , BOOL M,Q
turns on -> off, "Error" is reset.
ErrorID Error code. Please refer to section 5.3. UINT D
Notes:

1. "Data Type" must be the data type of the written parameter. If the filled value is incorrect, the
instruction will be alarmed that the error occurs with the error ID. The data type of D device is identical
to that of the written parameter when "Value" is D device and touch screen is used to input data.

2. For the calculation method of the index and sub-index, please refer to section 4.4.13
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4.4.15. DMC_SetTorque

API Controller
DMC_SetTorque Set torque
10MC11T

Explanation of the Instruction:

DMC_SetTorque is applied to set the torque of the servo axis. When this instruction is executed, the servo
axis works in mode of torque.

DMC_SetTorgue O

—AS InTorque—
—Enahle Errart—
—Target Targue  ErrorDp—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation .
name type device
AXis The node address of servo drive UINT Constant, D
. L . M,1,Q,
Enable This instruction is executed when “Enable” is on. BOOL
Constant

For setting the size of the torque needed; the torque size is
denoted with the permillage, e.g. the setting is 30, so the set
TargetTorque | torque is 30%o0 the rated torque. When “Enable” is on, the INT Constant, D
torque size wil directly be changed following the changing
“TargetTorque”.

“InTorque” turns on as “Enable” is on;
InTorque . ) BOOL M,Q
“InTorque” is reset as “Enable” is off

If any error is detected, "Error" turns on; when "Enable"

Error . BOOL M,Q
turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT Constant, D

Notes:

1. When the input value of "TargetTorque" is positive, the servo will move forward; when "TargetTorque"
is negative, the servo will move reversely.

2. As‘“Enable” is on, this instruction remains in the effective status. The torque size will directly be
changed following the changing “TargetTorque”. This instruction can not be aborted by other
instructions including “Stop” instruction. When this instruction is reset, the execution of it will be
terminated and then other instruction can start to be executed.
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m Program Example

DMC_SetTorgque 0

1 Ao InTorgue 11
b1 Enable Error hd12
]| Target Torgue  ErroriD 010

Ml;i

€ When M1 of "Enable" is on, the instruction is in execution status and M11 is on. Torque size will
changed accordingly if DO value is changed.

€ When M1 of " Enable" is off, the instruction stops being executed and M11 is reset
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4.4.16.

DMC_ChangeMechanismGearRatio

API

DMC_ChangeMechanismGearRatio

Revise mechanism
parameter

Applicable Model

10MC11T

Explanation of the Instruction:

The instruction is applied to change the terminal actuator parameters. User could change the parameters into
new ones same as the actual mechanism parameters via the instruction. After the instruction is enabled, the

modified parameter values are effective as DVP10MCI11T is re-powered on. All axes must be at a standstill
when the instruction is enabled.

Users should know about every parameter of the instruction while using the instruction. Refer to section
11.1.1.1 in the software help for more details on the parameters. In addition, to avoid any damage, user
should make sure that the servo speed will not exceed its maximum value in the execution of other motion
instructions after the instruction is enabled.

OMC_ChangeMechanismGearRatio O
—Pis

—Enable
—InputRotation
—QutputRotation
—{nitsPerRotation
—AxisType
—odule

—Active

Conep—
Error—
ErrarlDf—

Explanation of input and output parameter of the instruction:

re-powered on.

. Data Available
Parameter name Explanation .
type device
Axis Node ID of the servo drive UINT | Constant, D
I I . M,I,Q,
Enable This instruction is executed when “Enable” is ON. BOOL
Constant
) To constitute the mechanism gear ratio with OutputRotation
InputRotation REAL | Constant, D
together
] To constitute the mechanism gear ratio with InputRotation
OutputRotation REAL | Constant, D
together.
How many units the corresponding terminal actuator moves
UnitsPerRotation |when the output end of the gear box rotates for one circle. REAL | Constant, D
(Unit: unit/rotation)
) 0: Rotary axis
AxisType . . UINT | Constant, D
1: Linear axis
The cycle used to equally divide the terminal actuator
Modulo N REAL | Constant, D
position.
When Active=ON and Enable=ON, input parameters of the M.LO
Active instruction as axis parameters are effective after 10MC is BOOL U
Constant
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i Data Available
Parameter name Explanation )
type device
When Active=OFF and Enable=ON, the axis parameters
configured in the CANopen Builder software as axis
parameters are effective after 10MC is re-powered on.
"Done” is on when the instruction execution is finished;
Done . BOOL M,Q,
“Done” is reset when “Enable” turns off.
If any error is detected, "Error" turns on; when "Enable"
Error . BOOL M,Q,
turns off, "Error" is reset.
ErrorlD Error code. Please refer to selection 5.3. UINT D

Notes:

1. After the instruction is executed, the modified parameter values are effective as DVP10MC11T is
repowered on.
2. The V1.04 or above firmware supports this function.

The input parameters of the instruction correspond to the software parameters marked in the following red
box as the table shows below.

Input parameter of the instrument

Axis parameter configured in the software

InputRotation

Input rotations of gear

OutputRotation

Output rotations of gear

UnitsPerRotation

Units per output rotation

Module Module
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|
NModeId: |:: Hame: IASDA-AE Ditive
r Mode Information Hex)

|7 Vendor Id: IDDDDDIDD |7 FProduct Code: IDDDD&DDD
¥ Dewice Trpe: |D4020192 [ Revision: IDEDDDDDI

r&xis Type Ramp Type
* Trapezoid " Sinus

" Rotary ' Linear

Modula: |3tﬁD units Bl
Homing Wode: Il
—Software Limitation——————————————
;|20 10
[T Enable Software Limitation Speed: I I tpm

Il aatmum P osition: |0 utits r ITaxittom Values

Mlinitm Position: |1 utits Welocity: 10000 unitfs
A ceeleration: 10000 unit/s2

| Herve gear ralio seiting Dleceleration: | 10000 it/

Unit Mumerator: 128

et Dot et Il r Cyelic Cotturanications Data
¥ Position [T Velocits

Inecrements: I 10000
[T Current

[ Torgue

[~ User define parameter

Input rotations of geat: I 1 IndexrHex): IDDDD
Output rotations of gear: Il SublndexHex: (00

Units per output rotation: IIDDDD Length(Byte): |1 b

oK | Cancel |

I~ Ilechanism geat ratio setting

Q Program Example

_Servo Motor COUF?””Q COLf“ng Ball Screw S(:rewr Shaft
/ / Qutput /
PP =— i /" TS
/input| 1:
‘ .x'I
I.
Gear Box

When the electronic gear ratio of the terminal actuator is changed from 1:1 to 1:2, the instruction can be used
to revise the axis parameters as below. The instruction is executed as M10 is ON. The instruction execution
succeeds as “Done” of the instruction is ON. The instruction execution fails as “Error” of the instruction is ON.
The revised parameters of the instruction will have been effective since DVP10OMC11T is re-powered after the
instruction is executed.

DMC_ChangeMechanismGearRatio 0

[ 3 ] I Dane H10=TRUE
MT0=TRLE Enahle Etror i111=FALSE
10 InputRatatian ErroriD [D110=0]
2.0 DutputRotation
10000.0 UnitsPerRotation
1 AxisType
3600 hodule
M1 1=TRLIE Active
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4.4.17.

DMC_DisableAxis

API . . . ) Applicable Model
DMC_DisableAxis Disable an axis
10MC11T

Explanation of the Instruction:
The instruction is applied to disable the axes configured inside DVP10MC11T.

For example, actually only 9 axes among 10 axes configured in the controller are available and the
unavailable axis left which may be damaged can be controlled as a disabled axis via this instruction. That is,

the controller has no connection with the axis specified by the instruction any more.

The instruction can be performed only when the controller does not make any connection with the axis
specified by the instruction. Otherwise, an error will occur.

For example, axis 2 among the 10 axes configured inside the controller is damaged. The motion program
can't be performed before the instruction is performed. Make sure the controller and all configured axes have
made connection before the motion program is performed. And so the motion control program can be
performed after the instruction is performed for axis 2.

It is recommended that the instruction should be included in the logic program.

OMC_Dizablefxis 0O

—Axis Donep—
—Execute Error—
ErrorlD—

Explanation of input and output parameter of the instruction:

_ Available
Parameter name Explanation Data type }
device
AXis Node ID of the servo drive UINT Constant, D
This instruction is executed when “Executed” M,1,Q,
Execute BOOL
changes from OFF to ON. constant
"Done” is on when the instruction execution is
finished;
Done . BOOL M,
“Done” is reset when “Executed” changes to Q
OFF.
If any error is detected, "Error" turns on; when
Error ) BOOL M,Q
"Execute" turns off, "Error" is reset.
ErrorID Error code. Please refer to selection 5.3. UINT D
Notes:

1. After DVP10OMC1A1T is repowered on and the instruction is re-executed, the specified axis can be

disabled.

2. The V1.04 or above firmware supports this function.
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Q Program Example

Itis a logic program as marked in a red box below. DMC_DisableAxis instruction is written in the logic
program. The instruction is executed when MO changes from OFF to ON. The instruction execution succeeds
when “Done” is ON and fails when “Error” is ON. You can change MO value into 1 and re-download the

program so that the instruction will be performed every time the controller is powered on.
. Delta CANopen Builder - Untitled E =10l x|

Fie Edt View MNetwork CNC CAM Tools Setup Help

D@/ Xxmax é@Ee 7o« DLt D+ 2
@ RaBne @Er ¢ HESeam 00 rE%%

= -

=3 Project )
2 Network
Device Rep
@ Device Mot
(3 Trace

DMC_DisableAxis

R,

Axis Dongf
0=TRUE Execute
=-ng Libraries ErroriC
[ g Single-Axis | o

#-ng Multi-Axs ]
# n# CoorhIotior

#-4p Applicationw
1| | >

-a?ruj«tlml 4| | _Dfﬂ

* | Time I Message Code ] Description
4 | i

Change MO value in the above figure into 1 as follows. The instruction will be performed every time the
controller is powered on.

2= Delta CANopen Builder - Untitled ] =10] x|

File Edit WYiew Network CNC CAM Tools Setup Help

DeEd xnax é@Ee st T+ 2
e@® ReaEn e BGEHM ¢+ \HESesam i O0aeEHK
x Fs
=63 Project Al
2 Network
[i4] Device Rep
[ Device Moz
(3 Trace
i %g:;m‘ DMC_DisableAxis 0]
@ CNC 3 Axis Done 10=TRUE
LGy cam TRUE Execute Error M11=FALSE
= wa Librasies ErrorlD (D10=0 |
[#-ug Single-Axs |
[* -5 Multi-Axis ]
[+ w¢ CoorMotios

[#-5¢ Applicationw
4] | »
ﬂ?ro_icct[ ﬂnwica I « | _'lj

* | Time ] Iiessage Code I Description
1] | |
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4.4.18. DMC_PositionLag
API Detect deviation between the Applicable Model
DMC_PositionLag command position and feedback
position 10MC11T

Explanation of the Instruction:

OutOfRange output of the instruction changes to ON once the absolute deviation between the command
position and feedback position has been greater than the set value of Lag during a period of time specified by
Hold Time.

OutOfRange output of the instruction changes to OFF once it is detected that the absolute deviation between
the command position and feedback position is less than or equal to the set value of Lag.

As the set value of Hold Time is 0, OutOfRange output of the instruction changes to ON once the absolute
deviation between the command position and feedback position is greater than the set value of Lag;
OutOfRange output of the instruction changes to OFF once it is detected that the absolute deviation between
the command position and feedback position is less than or equal to the set value of Lag.

DMC_PositionLag 0O

—Axis QutofRange—
—Enahle Busy—
—Lag Error—
—Huold Time ErrorlD—

Explanation of input and output parameter of the instruction:

Parameter ) Available
Explanation Data type )
name device
Axis Node ID of the servo drive UINT Constant, D
. L . M,1,Q,
Enable This instruction is executed when “Enable” is ON. BOOL
Constant
Specify the allowed value of the absolute deviation
between the command position and feedback position.
Lag ) ] REAL Constant, D
Unit: unit.
The parameter value should be no less than 0.
Specify the time during which the Lag value is being
exceeded
Hold Time ] REAL Constant, D
Unit: second. 0.001 stands for 1ms.
The parameter value is no less than O.
OutOfRange is ON while Enable is ON and the absolute
deviation between the command position and feedback
position has been greater than Lag value during the time
OutOfRange - i BOOL M,Q
specified by Hold Time.
OutOfRange is OFF when it is detected that the absolute
deviation is less than Lag value.
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Parameter ) Available
Explanation Data type )
name device
Busy is ON as Enable is ON. Busy is OFF as Enable is
Busy BOOL M,Q
OFF.
If any error is detected, "Error" turns on; as "Enable" turns
Error ] BOOL M,Q
off, "Error" is reset.
ErrorlD Error code. Please refer to selection 5.3. UINT D
Notes:

1. As the servo is not enabled, the instruction is invalid and OutOfRange is OFF even if the deviation
between the servo command position and feedback position is greater than Lag value. The instruction
is valid only when the servo is enabled.

2. OutOfRange of the instruction can be used to trigger MC_Stop instruction and make the axis which
need be stopped stop moving.

3. The V1.06 or above firmware supports this function.

m Program Example

€ The absolute deviation between the command position and feedback position is greater than Lag value,
OutOfRange is ON and MC_Stop instruction is triggered to stop axis 1 and axis 2 again by the output.

DMZ_PositionLag B

A DutofRange
Enahle Busy
Lag Errar
Hold Time ErrarlD

i 200=TRELE
201=TRLIE
M202=FALS
Dz200=0

D3o0=100

EEDD:TRUE

[T

100000.0

M _Stop
Axis
Execute
Deceleration

2

Dane
Errar
ErrarlD

[ 2 F—nis

Execute

2
100000.0 Deceleration

M _Stop 7

21 0=TRLIE
M211=FALS

Dione

2 20=TRLE
2 21=FALS

Errar
ErrarlD
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4.5. Multi-Axis Instruction

4.5.1. MC_CamTableSelect

API

MC_CamTableSelect Select Cam table

Controller

10MC11T

Explanation of the Instruction:

MC_CamTableSelect is applied to choose the cam curve and meanwhile to specify the mode when master
axis establishes the relation with the slave axis.

MC_CamTableSelect 0

— X Done—
—tiaster Error—
—CamTahleselect ErrarD—
—Execute
—Periodic

—Masterabsolute
—5laveAbsolute

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation .
name type device
Axis The slave axis number UINT Constant,D
The master axis number. We suggest that the master
axis number should be less than the slave axis number
Master so that the slave axis could better follow the master UINT Constant,D
axis for motion. The axis number can be set in order of
1~24 from small to large.
CamTableSelec | Corresponds to serial number of CAM in CANopen
) ) UINT Constant,D
t Builder software. Setting range: 1~16.
This instruction is executed when “Execute” turns Off M,1,Q,
Execute BOOL
—>0On. Constant
Slave axis will perform electronic CAM motion
eriodically as the parameter is 1; M,1,Q,
Periodic P ] y ] P ) ) BOOL Q
Slave axis will perform electronic CAM motion only for Constant
a cycle as the parameter is 0.
Master axis is in absolute mode as the parameter is 1;
Master axis is in relative mode as the parameter is 0. M,1,Q,
MasterAbsolute j ) ) ] P BOOL Q
(This mode is explained in the note of MC_Camin Constant
instruction).
Slave axis is in absolute mode as the parameter is 1;
Slave axis is in relative mode as the parameter is O. M,1,Q,
SlaveAbsolute ) i ) ) P BOOL Q
(This mode is explained in the note of MC_Camin Constant
instruction)
“Done” is on as setting cam parameter is successful;
Done . . BOOL M,Q
“Done” is reset as “Execute” is off.
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Parameter i Data Available
Explanation )
name type device

If any error is detected, "Error" turns on; when
Error . BOOL M,Q
"Execute" turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D
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4.5.2. MC_Camln

API Controller
MC_Camin Cam-in instruction
10MC11T

Explanation of the Instruction:

MC_Camlin is applied to establish the cam relation between master axis and slave axis. When the cam
relation is established, this instruction can be used to specify the offset value, scaling and start mode of the
master axis and slave axis according to the application demand. After the execution of this instruction is
completed, slave axis will make the motion following the master axis in accordance with the cam curve.

MC_Camin 0
— xS InSync—
—aster Errar—
—Execute ErrorliD—
—asteroffset EndOfProfile—
—slaveOffset
—tasterscaling
—5lavescaling
—Starthode
—CamTablelD

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation )
name type device
Axis The slave axis number UINT Constant, D

The master axis number. We suggest that the master
axis number should be less than the slave axis number
Master so that the slave axis could better follow the master axis UINT Constant, D
for motion. The axis number can be set in order of 1~24
from small to large.

This instruction is executed when “Execute” turns Off M,1,Q,
Execute BOOL

—>0n. Constant
MasterOffset The cam position offset of master axis. Unit: unit. REAL Constant, D
SlaveOffset The cam position offset of slave axis. Unit: unit. REAL Constant, D

) The configuration parameter of master axis scaling,
MasterScaling . ) REAL Constant, D
which is used for scaling the cam curve. (>0)

i The configuration parameter of slave axis scaling,
SlaveScaling o ) REAL Constant, D
which is used for scaling the cam curve. (>0)

Start mode:

0: start up by jumping to the positive target position
immediately;

StartMode ) UINT Constant, D
1: Start up by taking the shortest way;

2: start up toward the positive direction;

3: start up toward the negative direction.
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Parameter i Data Available
Explanation i
name type device

Corresponds to the node address of the electronic cam
CamTablelD : , , UINT Constant, D
in CANopen Builder software. Setting range: 1~16.

“InSync” turns on after master axis and slave axis
InSync establish the cam relation; BOOL M,Q
When “Execute” turns off, InSync is reset.

If any error is detected, "Error" turns on; when
Error . BOOL M,Q
"Execute" turns off, "Error" is reset..

ErrorlD Error code. Please refer to section 5.3. UINT D

If “MC_CamTableSelect" is executed and Periodic
parameter is 0 (non-cyclic):

EndOfProfile “EndOfProfile” turns on after the execution of BOOL M,Q
MC_Camin is finished once; “EndOfProfile” is reset as
“Execute” turns off.

Notes:

1. Inacam system, to call one cam curve, "CamTableSelect" should be called to select the
corresponding cam table first and then "Camin" is executed; if the cam curve is to be changed into
another one, “MC_CamTableSelect” is called again to select another cam table.

2. As axis is in absolute mode, the offset parameter (Master Offset or SlaveOffset) is valid but they can
not be negative value; as axis is in relative mode, the offset parameter is invalid.

3. Electronic cam curve can be edited in CANopen Builder software and it defines the corresponding
position relation between terminal actuators of master axis and slave axis with the unit: unit.

4. The position in the cam curve of master axis or slave axis is the remainder of actual axis position of
divided by modulo; after MC_Camin is executed, the method of calculating the meshing point in the
cam curve is shown as below.

Master Offset CAM Slave Offset

" + : - .

Position fg . *”*I. - - -~ Position

Master 1 *’T/'/‘_H sks . ) Slave
Master Scaling Slave Scaling

Slave position = f [(master position + master offset)/ master scaling]* slave scaling + slave offset
Method of calculating the master position in the above formula:
When master is in absolute mode, master position is the remainder of the current position of master
axis divided by modulo;
When master is in relative mode, master position is the starting point position of master axis in the
corresponding cam curve (usually 0).
“f” in above formula represents the cam curve relation between master and slave axis. (CAM).

5. Ifthe instruction has been executed but not finsied yet, the rising edge which occurs at Execute does
not affect the instruction execution.

6. When the rising edge occurs at Execute after the instruction execution is finished, re-execute the
instruction.
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7. The electronic cam operation will be disabled if other motion insturctions are executed for the slave
axis of the instruction in execution of this instruction.
8. Relations between master/slave axis modes and start modes.

Master axis is absolute and slave axis is absolute
» Relation explanation when master and slave axis are in absolute mode.
In the system where master and slave axis are in absolute mode, master axis starts moving
with the physical position of current point as the starting position when Camin is executed.
Slave axis will make the cam motion following master axis with the current physical position
corresponding to master position as the starting position, which conforms to the

corresponding cam relation.
A

_-Current Position

|

_CamInAction
H/
~Cam In Position

.,

AN
)

f o
>

Physical Slave
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CAM Slave output
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J

N

S CAM Masicrlnput\'\h

N,

-

-
i

Physical Master

»  StartMode parameters explanation

In the following figure, master and slave axis are both static before and after meshing. Point A
is the position of master and slave axis before meshing; Point B is the meshing point; C1 is
the preplanned cam curve and C2 is the electronic cam curve for actual motion.

(1) Start-up mode 0: start up by jumping to the positive target position immediately. In one
synchronization cycle, slave axis jumps from current position to the target position. The
meshing time is the shortest and the vibration is the strongest in process of meshing.

Slave
720 (0) |----- R TR P
587 (227) |-----7-------- ----- bomemme- .
524 (164) |----- e N e R
RN i
/ A :
& \ | |
360 (0) p~---q------ R
227 (227) |- - - -- W e e R -
164 (164) [----- 4T T = = = e e R
.rJ | * /(:1 : 1
\'u : ! Master
0 (0) Le el - >
{144) (D) (144) (D)
144 360 504 720
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<1> When master axis is in absolute mode, master position in cam curve = ( master
position 144 + master offset 0) / master scaling 1 =144,

<2> From cam curve, slave position is 164 when master position is 144. Calculation
method: f (144) =164.

<3> When slave axis is in absolute mode, slave position= 164* slave scaling 1 + slave
offset 0 =164

<4> Because startup mode 0 is to start up by jumping to the positive target position
direction immediately, slave axis need move from current position to the position
164 in the next cycle, i.e. actual position 524 and thus the coordinate of the
meshing point B is (144, 524). When master axis moves, following master axis,
slave axis starts to move from point B according to C2 curve.

Start-up mode 1: start up toward the shortest distance and slave axis judges whether to
mesh toward the positive or negative direction according to the distance between current
position and target position. Slave axis moves from point A to point B to mesh with
master axis at the max. speed, max acceleration and max deceleration in the axis
parameters.

4 Slave
720 (0) . :
| |
58T (227) |- o - ool _ 4
524 (164) | !
360 (D) ! ;
227 (227) |----- T 4
164 (164) |----- ;— ------------------- )
(164) AN :
.r-l | .l':,' I
1 <N i
Socc) i as
0 (0) L L) ! Master
(144) (0)  (144) (0)
144 360 504 720

<1> When master axis is in absolute mode, master position in cam curve = (master
position 144 + master offset 0) / master scaling 1 =144,

<2> From cam curve, slave position is 164 when master position is 144. Calculation
method: f (144) =164.

<3> When slave axis is in absolute mode, slave position= 164* slave scaling 1 + slave
offset 0 =164

<4> Because startup mode 1 is to start up toward the shortest distance and the
position 164 in the current cycle is the most closest to current slave position, slave
axis need move from current position to the position 164 in the current cycle, i.e.
actual position 164 and thus the coordinate of the meshing point B is (144,164).
When master axis moves, following master axis, slave axis starts to move from
point B according to C2 curve.
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(3] Start-up mode 2: start up toward positive direction. Slave axis moves from point A to
point B to mesh with master axis at the max. speed, max acceleration and max
deceleration.

Slave
720 (0) |----- R - R
587 (227) |-----q-mmmmm- ----- bommmoo- -
524 (164) |----- e S L e eeeaaad
"_r" % \ _‘__.-CE h i
! o :
. N .
360 (0) |~---4------ R e
227 (227) |- - --- G R R -
164 (164) |---__ A S = = = . Lo
S W L1 |
: : : Master
0 (0) L - -
{144) (0)  (144) (D)
144 360 504 720

<1> When master axis is in absolute mode, master position in cam curve = (master
position 144 + master offset 0) / master scaling 1 =144.

<2> From cam curve, slave position is 164 when master position is 144. Calculation
method: f (144) =164.

<3> When slave axis is in absolute mode, slave position= 164* slave scaling 1 + slave
offset 0 =164

<4> Because startup mode 2 is to rotate toward the positive direction, slave axis should
move from current position to the position 164 in the next cycle, i.e. actual position
524 and thus the coordinate of the meshing point B is (144,524). When master axis
moves, following master axis, slave axis starts to move from point B according to C2
curve.
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(4] Start-up mode 3: start up toward negative direction. Slave axis moves from point A to
point B to mesh with master axis at the max. speed, max acceleration and max
deceleration

4 Slave
720 (0) . :
| |
! ]
587 (227) |--mm b oo .
524 (164) | !
360 (D) ] ;
227 (227) |----- T 4
164 (164) |----- I— ------------------
(164) AN 3
r-l | .l':,' I
s :C1[C5].K‘* : Master

0 (0) L=z . - L

(144) (0)  (144) (0)

144 360 504 720

<1> When master axis is in absolute mode, master position in cam curve = (master
position 144 + master offset 0) / master scaling 1 =144,

<2> From cam curve, slave position is 164 when master position is 144. Calculation
method: f (144) =164.

<3> When slave axis is in absolute mode, slave position= 164* slave scaling 1 + slave
offset 0 =164

<4> Because startup mode 3 is to rotate toward the negative direction, slave axis need
move from current position to the position 164 in the current cycle, i.e. actual
position 164 and thus the coordinate of the meshing point B is (144,164). When
master axis moves, following master axis, slave axis starts to move from point B
according to C2 curve.
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© Master axis is absolute and slave axis is relative

» Relation explanation when master axis and slave axis are in absolute and relative mode
respectively

In the system where master and slave axis are in absolute and relative mode respectively,
master axis starts moving with the physical position of current point as the starting point of the
cam when “Camln” is executed. Slave axis will make the cam motion following master axis
with the current physical position corresponding to the master position as the starting position,
which conforms to the corresponding cam relation).

: I
o
@ .
i A= CamlnAction
t_g FSL Current Position
‘n 2 Cam In Position
o, aQ
L =
& | l I
U] p — "'\-\.\
= o ™~
<< 7 ™,
o M
__E)f"' e
CAM Master Input

L

Physical Master

»  Explanation of StartMode parameters

In the following figure, master and slave axis are both static before and after meshing. Point A

is the position of master and slave axis before meshing; Point B is the meshing point; C1 is

the preplanned electronic cam curve and C2 is the electronic cam curve for actual motion.

(1) Start-up mode 0 : Start up by jumping to the positive target position immediately (Point A
overlaps with point B)

(2] Start-up mode 1: Start up by taking the shortest distance (Point A overlaps with point B)
© Start-up mode 2 : Start up toward the positive direction (Point A overlaps with point B)
(4] Start-up mode 3 : Start up toward the negative direction (Point A overlaps with point B)
s Slave
720 (0) . :
| |
! ]
587 (227) |----- Fommmmm oo r
524 (164) i :
360 (0 ) i !
2 '
Al(B), - !
227 (227) ———i—_:r— h==cesdu====sbocca==- .
164 (164) |- - - 7oaTon Ao Ao !
olet WO
- | . i -
0 (0) L=t ! ! deler
(144) (0} (144) {0}
144 360 504 T20
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<1> When master axis is in absolute mode, master position in cam curve
= (master position 144 + master offset 0) / master scaling 1 =144,

<2> From cam curve, slave position is 164 when master position is 144. Calculation

method: f (144) =164.

<3> When slave axis is in relative mode, slave position= 164* slave scaling 1 =164

<4> When slave axis is in relative mode as well as any start-up mode, its actual position
at point B is 227 and the corresponding position in the cam curve is 164. And so the
coordinate of the meshing point B is (144,227). When master axis moves, following
master axis, slave axis starts to move from point B according to C2 curve

© Master axis is relative and slave axis is absolute

» Relation explanation when master and slave axis are in relative and absolute mode

respectively.

In the system where master and slave axis are in relative and absolute mode respectively,
master axis starts moving with the physical position of current point as the starting point of the
cam system when “MC_Camin” is executed. Slave axis will start the cam motion following
master axis from its position corresponding to the starting point of master axis in the cam

system.

1
-
= _Current Position
) = T )
— o g & . Cam In Action
3| S
" 4a b
T o - Cam In Position
== @ - AT
£~ = - "
o m #J /_/f/' M
- rd
D //’f i \‘1
.'r b
E /.-f /..r 1\_‘.
-

¥ _CAM Master Input “_

Physical Master

» StartMode parameters explanation:

In the following figure, master and slave axis are both static before and after meshing. Point A
is the position of master and slave axis before meshing; Point B is the meshing point; C1 is
the preplanned electronic cam curve and C2 is the electronic cam curve for actual motion.

(1] Start-up mode 2: Start up toward the positive direction. Slave axis moves in the positive
direction from point A to point B at the max. velocity, acceleration and deceleration in axis

parameters to mesh with master axis.
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i Slave
?EG{D} i i i i
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524(164) |-----f----oF g oo ]
. / N
/N
) Iy %
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<1> When master axis is in relative mode, master position in cam curve
= (master position 0 + master offset 0) / master scaling 1 =0.

<2> From cam curve, slave position is 0 when master position is 0. Calculation method: f
(0) =0.

<3> When slave axis is in absolute mode, slave position= 0* slave scaling 1 + slave
offset 0 =0

<4> Because startup mode 2 is to rotate toward the positive direction, slave axis need
move from current position to the position 0 in the next cycle, i.e. actual position 360
and thus the coordinate of the meshing point B is (144, 360). When master axis
moves, following master axis, slave axis starts to move from point B according to C2
curve.

(2] Start-up mode 3: Start up toward the negative direction. Slave axis moves in the negative
direction from point A to point B at the max. velocity, acceleration and deceleration in axis
parameters to mesh with master axis.

i Slave
?EG{D} i [} i i
587 (227) |-----t--o-oo-- - RREEEEEE |
524(164) |- === - nmm e T e |
. % i
: If ! "fczi !
i I %,
1 N\ I ]
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) o |
I I I
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e ! - 1 ! 1
Slet o |
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position 0 + master offset 0) / master scaling 1 =0.

<1>
<2>

(0)=0.
<3>

offset 0
<4>

=0

When master axis is in relative mode, master position in cam curve = (master

From cam curve, slave position is 0 when master position is 0. Calculation method: f

When slave axis is in absolute mode, slave position= 0* slave scaling 1 + slave

Because startup mode 3 is to rotate toward the negative direction, slave axis need

move from current position to the position 0 in the current cycle, i.e. actual position 0
and thus the coordinate of the meshing point B is (144, 0). When master axis moves,
following master axis, slave axis starts to move from point B according to C2 curve.

Start-up mode 1: start up toward the shortest distance and slave axis judges whether to
mesh toward the positive or negative direction according to the distance between current
position and target position. Slave axis moves from point A to point B to mesh with
master axis at the max. speed, acceleration and deceleration in the axis parameters.

720(0)

587 (227)
524(164)

360 (0 )-

227 (227)
164 (164)

0 {0)

<1>

Slave
: _,."zf | _“- ] 1
VAR |
. Vi | b 1 1
By S !
_____ o U TR
] ! ! !
_____ e L |
.’f’: _,\/\1 : : :
soler o ! !
) {144) {ECI} {144) )]
144 360 504

position 0 + master offset 0) / master scaling 1 =0.

<2>

(0) =0.
<3>

offset 0
<4>

=0

720

Master

When master axis is in relative mode, master position in cam curve = (master

From cam curve, slave position is 0 when master position is 0. Calculation method: f

When slave axis is in absolute mode, slave position= 0* slave scaling 1 + slave

Because startup mode 1 is to start up toward the shortest distance and the position 0

in the next cycle is the most closest to current slave position, slave axis need move
in negative direction from current position to the position 0 in the next cycle, i.e.
actual position 360 and thus the coordinate of the meshing point B is (144, 360).
When master axis moves, following master axis, slave axis starts to move from point
B according to C2 curve.
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(4] Start-up mode 0: start up by jumping to the positive target position immediately. In one
synchronization cycle, slave axis jumps from point A to the point B to mesh with master
axis.

720(0) |-----r-=mmmmmmmmm e m oo

587 (227)
524(164) |-----g--mmmo ol y

360(0) |-----4-------- ool |

227 (227)
164 (164) |----- g N L T r——— I

0 {0:' "/z B. - e 1 | "-'1&:51.&[
(144) (0) {144) (0)
144 360 504 720

<1> When master axis is in relative mode, master position in cam curve
= (master position 0 + master offset 0) / master scaling 1 = 0.

<2> From cam curve, slave position is 0 when master position is 0. Calculation method:
f (0) =0.

<3> When slave axis is in absolute mode, slave position= 0* slave scaling 1 + slave
offset 0 =0

<4> Because startup mode 0 is to start up by jumping to the positive target position
immediately, slave axis need move from current position to the position 0 in the next
cycle, i.e. actual position 360 and thus the coordinate of the meshing point B is (144,
360). When master axis moves, following master axis, slave axis starts to move from
point B according to C2 curve.
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€ Master axis is relative and slave axis is relative
» Relation explanation when master axis and slave axis are both in relative mode
In the system where master and slave axis are both in relative mode, master axis starts
moving with the physical position of current point as the starting point of the cam system when
“Camin” is executed. Slave axis will start the cam motion following master axis with current
physical position as the starting point.
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U'/__,/CAM Master Input ™. g

Y

Physical Master
» StartMode parameters explanation:

In the following figure, master and slave axis are both static before and after meshing. Point A
is the position of master and slave axis before meshing; Point B is the meshing point; C1 is
the preplanned electronic cam curve and C2 is the electronic cam curve for actual motion.

(1] Start-up mode 2 : Start up toward the positive direction (Point A overlaps with point B)
(2] Start-up mode 3 : Start up toward the negative direction (Point A overlaps with point B)
© Start-up mode 1: Start up by taking the shortest distance (Point A overlaps with point B)
(4] Start-up mode 0 : Start up by jumping to the positive target position immediately (Point A
overlaps with point B)
4 Slave
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<1>

<2>

<3>
<4>

When master axis is in relative mode, master position in cam curve = (master
position 0 + master offset 0) / master scaling 1 = 0.

From cam curve, slave position is 0 when master position is 0. Calculation method: f
(0)=o0.

When slave axis is in relative mode, slave position= 0* slave scaling 1 =0

When slave axis is in relative mode as well as any start-up mode, its actual position
at point B is 227 and the corresponding position in the cam curve is 0. And so the
coordinate of the meshing point B is (144, 227). When master axis moves, following
master axis, slave axis starts to move from point B according to C2 curve.

9. Explanation of relation between scaling and offset

The same formula reflects the relation between scaling and offset as below.

Fosition
Master

Master Offset CAM Slave Offset

g
_._._._..[i} f/_/.___._

T

Master Scaling Slave Scaling

A~ Posit
- N - osition
# . ) Slave

¥

Slave position = f [(master position + master offset)/ master scaling]* slave scaling + slave offset
When the axis is in absolute mode, Master Offset or Slave Offset is valid but must not be negative
value; when the axis is in relative mode, offset parameter is invalid. The scaling parameter is not
affected by the absolute/ relative mode of master and slave axis.

€ Master scaling =1, slave scaling = 1, master offset = 0, slave offset = 0

uolISod aAe|S

Master Position

Suppose cam is planned as above figure, master and slave scaling are both 1, offsets are 0,
the cam curve will not make any change.
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€ Master scaling =1, slave scaling = 2, master offset = 0, slave offset =0

uoIISOd 9Ae|S

>

Master Position 360

When master scaling =1, slave scaling = 2, master offset = 0, slave offset = 0, slave position is
twice that in original cam curve.

€ Master scaling =1, slave scaling = 0.5, master offset = 0, slave offset =0

uonisod ane|s

Master Position 360

When master scaling =1, slave scaling = 0.5, master offset = 0, slave offset = 0, slave position
is half of that in original cam curve.
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€ Master scaling = 2, slave scaling = 1, master offset = 0, slave offset = 0

uonisod ane|s

360 720
Master Position

When master scaling = 2, slave scaling = 1, master offset = 0, slave offset = 0, the cam curve
cycle is twice the original one and master axis takes 720° (360°*2) as the corresponding

current cycle.

€ Master scaling = 0.5, slave scaling = 1, master offset = 0, slave offset = 0

uollIsod aAe|s

180 360
Master Position
When master scaling = 0.5, slave scaling = 1, master offset = 0, slave offset = 0, the cam curve

cycle is half of the original one and master axis takes180° (360°/2) as the corresponding

current cycle.
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€ Master scaling =1, slave scaling = 1, master offset = 0, slave offset = 40

uonisod ane|s

Master Position

When master scaling = 1, slave scaling = 1, master offset = 0, slave offset = 40, slave position

is that in the original cam curve plus 40°

€ Master scaling =1, slave scaling = 1, master offset = 200, slave offset = 0

360
A ——————————
) 200
2 le .
@ |
S 180 I
w LT/ == —_———
> AN 7 I N
\N 7 \
/\/\ |
60 ~ |
__f:___:\_s.___l_ ______
|
|

Master Position

When master scaling = 1, slave scaling = 1, master offset = 200, slave offset = 0, slave
position shifts 200 corresponding to the master position. When master position is 0, slave
position is the 180 corresponding to the master position 200 in the original cam curve.
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m Electronic cam example

The electronic cam curve parameters have impact on the actual cam curve. The following are

explained in detail.
B The preplanned cam curve:

380 - 360
300 — 300
240 — 240
150 — 180
120+ 120
B0 — &0
u} B B B e e R B e B e e I R s B e o o e ML B S S Sy i}
u} 20 40 &0 20 100 120 140 10 180 200 220 240 280 220 300 320 340 Se0
Element Master Position  Slawe Position Velocity Accelaration
Start Point 0.000000 0.000000 0.000000 0.00oo00
Point 30.000000 30.000000 0.000000 0.a00000
Pomnt &0.000000 0000000 0.000000 0.00oo00
Point 0000000 1&20.000000 0.000000 0.a00000
Pomnt 120.000000 380.000000 0.000000 0.00oo00
End Foint 380.000000 0.000000 0.000000 0.a00000
Conditions:

Parameter name

Value& explanation

Modulo for master and slave axis 360
Scaling for master and slave axis 2
Master offset 30
Slave offset 30
Master axis: absolute/ relative Absolute
Slave axis: absolute/relative Absolute
Cycle/non-cycle Cycle

Start-up mode

Jump to the positive target position

DVP-MC operating manual

4-75



4. Motion Control Instructions

Calculation of the coordinate of the key point in the corresponding cam curve

Current position (30, 180), module is 360 and thus the point corresponding to the cam curve is
(30, 180), i.e. point Ain the figure. The corresponding point position in cam curve can be
calculated via the following formula.

Slave position = f [(master position + master offset) / master scaling] * slave scaling + slave
offset

Calculation of slave position:

Master position in the cam curve = (master position 30 + master offset 30) / master scaling 2 =
30

From cam curve, slave position is 30 when master position is 30. Calculation method: f (30) =
30.

Slave position= 30* slave scaling 2 + slave offset 30 =90

Therefore, the coordinate of the first point is (30, 90), i.e. point B in the figure after “MC_Camin”
is executed.

While master axis is moving, slave axis will cyclically follow master axis to move according to
the cam curve with pint B as the starting point.

Actual master and slave position corresponding to the terminal point of cam curve

Actual master position:

From step 2, master position need move 330 from position 30 to complete one cam cycle. Since
master scaling is 2, actually master axis need move another 660 from current position, i.e.
30+660=690.

Actual slave position:

From step 2, f (30) =30, therefore slave axis need move 330 so as to reach max. value. Since
slave scaling is 2, actually slave axis need move another 660 from current position before
reaching the max. value, i.e. 90+660=750.

Since slave scaling is 2, the difference between max. and min. of actual slave position is
360*2=720 and the actual slave position corresponding to terminal point of cam curve is
750-720=30. Therefore, the axis position corresponding to terminal point is (690, 30).

Curve figure for actual motion:
Slave
Position »

750 |

180 |-
90 |-
30 -5 S ‘

I L I L -

0 30 330 690 1050 1410 'Master

Position
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B When master and slave axis are in relative mode, the position curve figure for the actual motion
is displayed below:

Slave
Position 4
900 t
180 7
| |
| i ! ! . >
0 30 390 750 1110 1470 Master
Position

B Derivation process of the coordinates of the key point is shown below:

» Current master position is 30; when master axis is in relative mode, master position
corresponding to cam curve is 0 and any offset is invalid.

» Master position in cam curve = ( master position 0 + master offset 0)/ master scaling 2 =0

» It can be seen from cam curve that slave position is 0 when master position is 0. Calculation
method: f (0) =0.

» Slave position = 0* slave scaling 2 + slave offset 0 = 0. Therefore, after “MC_Camin” is
executed, the coordinate of the first point is current point (30,180) which corresponds to the
point (0, 0) in the cam curve.

» Actual master and slave position corresponding the terminal point of cam curve

B Actual master position:

It can be seen from cam curve that master axis need move 360 from point (0, 0) to complete

one cam cycle. Since master scaling is 2, actually master axis need move another 720 from

current position to complete one cycle, i.e. 30+720=750.

B Actual slave position:
It can be seen from cam curve that slave axis need move 360 to reach the max. value starting
from point (0, 0). Since slave scaling is 2, actually slave axis need move another 720 from
current position so as to reach the max. value, i.e. 180+720=900.
The actual slave position corresponding to the terminal point of cam curve is 900-720=180 and
so the axis position corresponding to terminal point is (750,180).
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4.5.3. MC_CamOut

API

MC_CamOut Cam-out instruction

Controller

10MC11T

Explanation of the instruction:

This instruction is applied to disconnect the cam relation between master and slave axis. After the cam
relation is disconnected, slave will keep moving at the speed when the cam relation is disconnected.

— A s
—Execute

MC_ CamOut 0O

Dong—
Error—
ErrariD—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation .
name type device
AXxis The slave axis number UINT Constant, D
. L M.,1,Q,
Execute This instruction is executed when “Execute” Off —> On. BOOL
Constant
"Done" is on as executing "MC_CamOut" is finished;
Done . . BOOL M,Q
"Done" is reset as “Execute” is off.
If any error is detected, "Error" turns on; when "Execute"
Error . BOOL M.Q
turns off, "Error" is reset.
ErrorlD Error code. Please refer to section 5.3. UINT D
Notes:

1. In E-Cam system, slave axis will keep running at the speed of the departure point if it succeeds
in escaping from cam relation via MC_CamOut instruction.

2. After two axes establish the electronic cam relationship, MC_Stop instruction can end the electronic

cam operation of the slave axis and the slave axis will stop moving once execution of MC_Stop

instruction is finished.
3. The sequence for execution of the instructions related with electronic cam:

[ MC_Power

)

»

[MC_CamTabIeSeIect} E-Cam table selectior

»
>

[ MC_Canln

] Start E-Cam

Restart E-Cam

| Mc_camout

J Exit from E-Cam
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m Program Example

The following example describes the corresponding motion state when and after cam relation is established

or when cam relation is disconnected via CAM-related instructions.

MC_CamTableSelect 2 MC_Movelelocity 4
2 vk Dione W1 7=FALSH [ 1 A s Invelocity W1 4=FALSH
1 Master Errar i18=FALSH pM3=FALS Execute Aboart 115=FALSH
1 CamTahleSelect  ErrorlD D3=0 | [D00=500 Welocity Error A16=FALSH
MI=FALS Execute D102=10000 scceleration ErrorD D=0
TRLUE Feriadic D104=10000 Deceleration
TRLUE Masterabsalute a Direction
TRUE SlaveAbsolute
MC_Camout il
MC_Camln 3 T iis Done 12 3=FALSH
2 Axis InSyne M1o0=FALSH [M4=FALS Execute Etrar] 130=FALZH
1 Master Errar 1 20=FALSH ErrarlD D5=0
MZ=FALS Execute ErrorlD Cid=0
0.0 MasterOffset  EndOfProfile N21=FALS
0.0 SlaveOffset MC_Stop g
1.0 MasterScaling 2 Axis Done 124=FALSH
1.0 SlaveScaling A=FALES Execute Errar 125=FALEH
a Startdade 2000.0 Deceleration  ErrarlD DE=0
1 CamTahlelD
When CamTablelD is 2, the corresponding curve is planned as below:
a0 - a0l
300 — 300
240 240
120 - -1a0
120 — F120
a0 — Fal
0 -s-t—TT—TTTT—TT1T T TT T T T T 10
0 20 40 a0 20 100120140 160 120 200 220 240 260 220 300 320 340 Z&0
Element MMaster Position Slave Position Velocity Aioceleration
Start Pomt 0.000000 0.00000a 0.000000 0.00o00a
Pomt S0.000000 120.000000 0000000 0.000000
Pomt 120000000 380000000 0.000000 0.00000a
Pomt 270000000 120000000 0.00000a0 0.00o0oa
End Pomt 260000000 0.00o00a 0.00000a0 0.00o0oa
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Motion curve:

Suppose the current physical positions of axis 2 and axis 1 are 0 and 90 respectively, i.e. point A below and
the two axes have been enabled. The motion curve is shown below after the cam function is performed.

A
Slave
Position

360
- ~ I8

180 f * - : ~ /-
E' -\\I III. -\"'. I‘ '.-
0 A i S K -
360 720 Master
Position

w |
wr |
M2 ’>

M19

M4

M24

€ As M1 turns Off ->0n, “CamTableSelect” is executed. M17 is on after the execution of
“CamTableSelect" is finished.

€ As M2 turns Off ->0n, “Camin” is executed. According to cam meshing method, we can see that slave
axis will jump from point A to point B immediately and meanwhile, M19 is on.

€ As M3 turns Off ->On, master axis executes the velocity instruction and slave axis will start the motion
following master axis according to cam curve.

€ As M4 turns Off ->On, “CamOut” is executed and the master-slave relation is disconnected; Slave axis
will move at the speed when master-slave relation is disconnected.

€ As M5 turns Off ->On and M24 is on, slave axis stops moving and master axis moves at a constant
speed.
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4.5.4. DMC_CamSet

API Controller
MC_CamSet Set cam
10MC11T

Explanation of the instruction:

The instruction is applied to modify the relevant parameters of the cam.

OMC_Camset 0

—Execute Dane—
—CamTahlelD Error—
—ActiveNewCam ErrarlD—
—Feserve
—Feserve
—Reserve
—Feserve
—Feserve
—RESEMNVE

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device
“DMC_CamsSet” instruction is executed as “Execute” turns M,1,Q,
Execute BOOL
Off —> On. Constant

The corresponding CAM (electronic CAM table) serial no.
CamTablelD ) ) UINT Constant, D
in CANopen Builder software. Range: 1~16.

i When “ActiveNewCam” is on and “Execute” is on the rising M,1,Q,
ActiveNewCam ) , ) BOOL
edge, the revised cam curve is activated. Constant
Reserve —_— - S
Done “Done” is set on after cam parameter setting is completed. BOOL M,Q

“Error” is set on if any error is detected; if “Execute” goes
Error ) BOOL M,Q
off from on, “Error” is reset.

ErrorlD Error codes. Please refer to section 5.3. UINT D

Notes:

1. DVP10MC11T provides 2048 electronic cam key points and the parameter of every key point is set
via 4 registers. The key point register is used to modify electronic cam curve dynamically and its
register value can be revised through communication and program.
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The register number of the key point and the corresponding communication address are shown below.

Key Master axis position Slave axis position Velocity Acceleration
point MODBUS MODBUS MODBUS MODBUS
serial D register T D register T D register T D register I
no. ne: (hex) ne (hex) ne: (hex) ne: (hex)
D28672 2000 D32768 3000 D36864 4000 D40960 5000
! D28673 2001 D32769 3001 D36865 4001 D40961 5001
D28674 2002 D32770 3002 D36866 4002 D40962 5002
g D28675 2003 D32771 3003 D36867 4003 D40963 5003
D28676 2004 D32772 3004 D36868 4004 D40964 5004
3 D28677 2005 D32773 3005 D36869 4005 D40965 5005
D28678 2006 D32774 3006 D36870 4006 D40966 5006
‘ D28679 2007 D32775 3007 D36871 4007 D40967 5007
D28680 2008 D32776 3008 D36872 4008 D40968 5008
> D28681 2009 D32777 3009 D36873 4009 D40969 5009
D28682 200A D32778 300A D36874 400A D40970 500A
° D28683 200B D32779 300B D36875 400B D40971 500B
D28684 200C D32780 300C D36876 400C D40972 500C
! D28685 200D D32781 300D D36877 400D D40973 500D
D28686 200E D32782 300E D36878 400E D40974 500E
® D28687 200F D32783 300F D36879 400F D40975 500F
D28688 2010 D32784 3010 D36880 4010 D40976 5010
° D28689 2011 D32785 3011 D36881 4011 D40977 5011
D28690 2012 D32786 3012 D36882 4012 D40978 5012
10 D28691 2013 D32787 3013 D36883 4013 D40979 5013
D28692 2014 D32788 3014 D36884 4014 D40980 5014
H D28693 2015 D32789 3015 D36885 4015 D40981 5015
D28694 2016 D32790 3016 D36886 4016 D40982 5016
2 D28695 2017 D32791 3017 D36887 4017 D40983 5017
2047 | D32764 2FFC D36860 3FFC D40956 4FFC D45052 5FFC
D32765 2FFD D36861 3FFD D40957 4FFD D45053 5FFD
2048 | D32766 2FFE D36862 3FFE D40958 4FFE D45054 5FFE
D32767 2FFF D36863 3FFF D40959 AFFF D45055 5FFF

Note: The data type of the key point register is 32-bit floating number. To change the master axis position of

the key point serial no 2048, write the master axis position into D32766.
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The key point number and its corresponding communication address can also be checked in the following
CANopen Builder software.

;:’._, Delta CANopen Builder - 02 elc

File Edit ¥iew Network CNC CAM
D= B x

Tools Setup Help

o= e #
+ . BB

* |380

S&0
=% Project
2= Hetwork
[l Device Repott
Device Moritor List
=B Program
| CFCO1-cam
=3 CHC
25 O 001-cam
=Gy CAM
# CAMD-cam
=@ Libraries
n# Single-Axis Lib
w# Multi-Axis Lib
n# Application Lib
w# Logic Lib

300~ 300

Insert line

7 Insert point
240 Delete

1 v Fhow Device
120 -+

v Show Address

240

T e

Del

Properties...

120 120

&0 &0

a

o
T T T T T T T T T T T T T T T T T
0 20 40 &0 20 100 120 140 1&0 180 200 220 240 260 280 300 320 340 380

Element Master Position Slave Position

Start Point 0.000000 D28672  2000H  120.000000 D32768  300... 0.000000
Point 0.000000 D28674  200.. 2614238571 D32770  300.. 0.000000

[3 Peint 2N NONNAN TORETA NN NN FROASS ™R 200 nononnn
Device < > w

Iiessage Code

o O

Velocity & A

" B project

*| Time Description
£ >

Ready Offline

2. Suppose two cam curves are built in CANopoen Builder. There are 3 points for the first cam curve, 5
points for the second cam curve, and so there are totally 8 key points for the electronic cam curve
(the sum of the key points for the first cam curve plus the key points for the second cam curve). The
register parameter with serial no. 4 is the first point parameter of the second cam curve, for other
register parameters, the corresponding point of the second curve can be presumed in the same way

3. The revised key point parameter of electronic cam is effective immediately if “MC_ CamSet” is
executed first and then “MC_CamlIn” is executed. Otherwise, The revised key point parameter of
electronic cam is ineffective till the old cam curve cycle is over

180 360 180 360

Curve 1 is changed into curve 1 as above in process of running.

From curve 1, you can see three key points of e- cam with the serial no 1, 2, and 3 respectively
corresponding to the special D in the following table.

Key point serial Master axis ] N ) )
N Slave axis position Velocity Acceleration
no. position
1 D28672=0 D32768=0 D36864=0 D40960=0
2 D28674=180 D32770=360 D36866=0 D40962=0
3 D28676=360 D32772=0 D36868=0 D40964=0
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From the figures above, you can see the slave axis position of the second key point need be modified, i.e. the

value of D32770 need be done. Modify the value from 360 to 540 via the instruction "MOV-R".

20=TRLE
540.0

EM

g

Moy R 13

8]

D32770=540

The cam curve parameter table is shown below after being modified.

Key point serial Master axis Slave axis ) )
N N Velocity Acceleration
no. position position
1 D28672=0 D32768=0 D36864=0 D40960=0
2 D28674=180 D32770=540 D36866=0 D40962=0
3 D28676=360 D32772=0 D36868=0 D40964=0

And then switch electronic cam curve by executing the instruction "DMC_CamSet".

CMC_CamSet 12
hidl Execute Cone M10
1 CamTahblelD Error 11
hl1 ActiveMewCam  ErrorlD oo
—Reserve
—{Resere
—{Resere
—{Resere
—{Resere
—Fesere
Sequence chart as below:
Il Old cam New cam

MO

|

M1

i

M10

M11
€ When M1= On and MO turns off -> on, “DMC_CamSet” is executed; M10 turns On after the execution of

“DMC_CamSet” is finished , which indicates that the register value of e-cam key point has been
switched to the newest key point parameter. The revised parameter value will be ineffective till the
current cam cycle is over.

€ Please carefully check the master axis position, slave axis position, velocity, and acceleration of the
cam key point which need be revised so as to make sure the new cam curve is reasonable.
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4.5.5. MC_Gearln

API Controller
MC_Gearin Gear-in instruction
10MC11T

Explanation of the instruction:

The instruction is applied to establish the gear relation between master and slave axis. While the gear
relation is being established, the parameters like gear ratio can be set. After the gear relation is established,
slave axis will follow master axis to move at the given proportional relationship to accomplish the
synchronized control of master and slave axis. Master and slave axes could be real or virtual axis or the
external encoder master axis and etc.

MC_Gearln O

i InGear—
—hiaster Errar—
—E=ecute ErrariD—
—FatioMumeratar

—iFatinDenaminator
—Acceleration
—iDeceleration

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation )
name type device
Axis The slave axis number UINT Constant, D

The master axis number. We suggest that the master axis
number should be less than the slave axis number so that

] ) Constant,
Master the slave axis could better follow the master axis for gear UINT b
motion. The axis number can be set in order of 1~24 from
small to large.
This instruction is executed when “Execute” turns Off —> M,1,Q,
Execute BOOL
Oon. Constant,
i Numerator data of electronic gear (This parameter can not
RatioNumerator REAL Constant, D
be 0)
Ratio Denominator data of e-gear (this parameter can not be 0);

when gear ratio is negative, it indicates the directions for
the master and slave axis are opposite.

Denominator REAL Constant, D

Gear ratio represents the ratio of the numbers of the teeth.

When Cam-in, the acceleration of the terminal actuator
Acceleration corresponding to slave axis, unit: Unit/ second” (The REAL Constant, D
parameter is always positive).

When Cam-in, the deceleration of the terminal actuator
Deceleration corresponding to slave axis, unit: Unit/ second” (The REAL Constant, D
parameter is always positive).
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Parameter . Data Available
Explanation

name type device

When master axis makes the e-gear relation with slave
InGear axis, "InGear" is on; BOOL M,Q

As “Execute” turns on -> off, “InGear” is reset.

If any error is detected, "Error" turns on; when "Execute”

Error . BOOL M,Q
turns on -> off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D
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4.5.6. MC_GearOut

API

MC_GearOut Gear-out instruction

Controller

10MC11T

Explanation of the instruction

The instruction is applied to disconnect the gear relation between master and slave axis. After disconnection,

slave will keep moving at the speed when the gear relation is disconnected.

MC_GearOut 0

—Axis Done—
—ExeCute Error—
ErrorD—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation .
name type device

AXis The node address of slave axis. UINT D
The instruction is executed when “Execute” turns Off —>

Execute on BOOL M,1,Q,Constant
As executing "MC_GearOut" is finished, "Done" is on;

Done ) ) BOOL M,Q
As "Execute" is off, "Done" is reset.
If any error is detected, "Error" turns on; when "Execute"

Error . BOOL M.Q
turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D

Notes:

1. After the execution of MC_GearOut is finished, other motion instructions can be executed for the
slave axis in the original gear relationship.

2. After master axis and slave axis establish the electronic gear relationship (via MC_Gearln), the slave
axis will keep on moving at the speed when it is disabled from the electronic gear relationship via
MC_GearOut instruction.

3. After master axis and slave axis establish the electronic gear relationship (via MC_Gearln), MC_Stop
can end the electronic gear operation of the salve axis and the slave axis will stop moving once
execution of MC_Stop is finished.

4. The sequence for execution of the instructions related with electronic gear
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MC_Power

Rebuild the gear relation after modifying
the parameters while gear operation is ~
being conducted >

\4

MC_Gearln
\4
MC_GearOut

Rebuild gear relation after disconnecting
the gear relation

Build gear relation

Disconnect gear relation
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m Program Example

The following example describes the corresponding motion state when and after gear relation is established
or when gear relation is disconnected via Gear-related instructions.

M17({Gearln)

MC_Power 0 M_Power 1
1 g Status 11 0=FALSH [ 2 s Status 11 2=FALSH
O=FALS Enable Erraor, i11=FALSH [1=FALS Enable Errar, 11 3=FALSH
TRUE AxisStart ErrarlD D0=0 TELE AxisStart ErrorlD L2=0
MiC_Gearln 3
MC_Moveelocity 2 7 s InGear 11 7=FALSH
1 Axis Invelocity 11 4=FALEH 1 Master Errar] 118=FALSH
2=FALS Execute Abor i15=FALSH [M3=FALS Execute ErrarlD D=0
D100=100000 Welocity Errar] 11 B=FALSH D120=2 RatioMumeratar
D102=10000 Acceleration ErrarlD D4=0_ | D123=1 RatioDenominatar
D104=10000 Deceleration D124=500 Acceleration
1 Direction D1 26=500 Deceleration
MC_Stap 5 MC_GearDut 4
Axis Dane n20=FALSH I Axis Done 122=FALSH
Execute Error i21=FALSH M5=FALS Execute Error 123=FAlL5H
D112=1000 Deceleration  ErrarlD 0g=0 ErrarlD 010=0
Motion curve:
Velocity 4
Slave velocit
200000 Lo Ve veroctly
i Il\"\
i 1 1
Master velocity /; Y
100000 L____- I HEEAN R
s i ] R
& ¢ : o1
s X 1 | "
/ : b
’ i 1 1 L .
f T ; T : »
1 I 1 1 i r
: : | ! i Time
i ] i i H
T T
M2(Execute) — !_ ; ;
M3({Execute) ] 5
i 1
T
1
1
1

M4 {Execute)

M5{GearOut)

When M2 turns Off ->On, master axis starts to move.

When M3 turns Off ->0n, slave axis starts to move following master axis. When the velocity of slave axis
reaches 2 times the velocity of master axis, the execution of Gearln instruction is finished and
meanwhile, M17 turns Off -> On.

When M4 turns Off ->On, master axis executes the stop instruction.

In process of stop of master axis motion, when M5 turns Off->On, “MC_GearOut” is executed; after the
execution is finished, M22 turns Off->0On and slave axis will keep moving at the speed when the gear
relation is disconnected.
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4.5.7. MC_Phasing

API ) Controller
MC_Phasing Phase shift
10MC11T

Explanation of the instruction

The instruction is applied to adjust the phase difference between master axis and slave axis. When the two
axes have established the master-slave relation, one virtual phase is superimposed to the master axis
through execution of this instruction so as to impact the slave axis. “MC_Phasing” can be executed only when
the two axes have made a relationship.

MC _Phasing 0O

—Slave Done—
—{taster Ahort—
—Execute Error—
—iPhaseShift  ErroriD—
—WElOCity

—ACceleration
—Deceleration

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation .
name type device
Slave The slave axis number UINT Constant, D

The master axis number. We suggest that the master axis
number should be less than the slave axis number so that

Master the slave axis could better follow the master axis for motion. UINT Constant, D
The axis number can be set in order of 1~24 from small to
large.
. . . M!I!Q!
Execute The instruction is executed when "Execute" turns Off —> On. BOOL
constant

The virtual position shift occurring in the master axis.
Actual phase shift of master axis (Unit: pulse) =
PhaseShift*( the number of pulses / the number of turns) /

modulo
PhaseShift REAL Constant, D

If this parameter is positive value, it indicates to shift toward
the positive direction;
If this parameter is negative value, it indicates to shift toward

the negative direction.

As "MC_Phasing" is executed, adjust the speed of phase
Velocity shift. REAL Constant, D
Unit: unit/second, the parameter is always positive.
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Parameter Data Available

Explanation .
name type device

Acceleration

As "MC_Phasing" is executed, adjust the acceleration of
phase shift. REAL Constant, D
Unit: unit/second?, the parameter is always positive.

Deceleration | phase shift. REAL Constant, D

As "MC_Phasing" is executed, adjust the deceleration of

Unit: unit/second, the parameter is always positive.

As adjustment of phase shift is completed, “Done” is on;
Done ] ) BOOL M,Q
As "Execute" is off, "Done" is reset.

When executing "MC_Phasing" is aborted, "Abort" is on;
Abort _ _ BOOL M,Q
As "Execute" is off, "Abort" is reset.

If any error is detected, "Error" turns on; when "Execute”
Error ) BOOL M,Q
turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D

Notes:

1. PhaseShift regards the moment when Execute is ON after 10MC is powered ON or performs the
download as the reference point during the execution of “MC_Phasing” instruction.

2. Inthe gear relationship between master axis and slave axis, the shift of slave axis is calculated on basis
of RatioNumerator/ Ratiomenominator=1:1 no matter what RatioNumerator and Ratiomenominator
values of MC_Gearln instruction are during the execution of MC_Phasing instruction.

3. In the cam relationship built between master axis and slave axis, master axis and slave axis scales

according to MasterScaling and SlaveScaling values of MC_Camiln instruction to form the new cam
curve during the execution of MC_Phasing instruction. The shift of slave axis is calculated on basis of
the new cam curve.

m Program example

When the gear relation is built between two axes with the default values for axis parameters, the

MC_Phasing instruction has an impact on the slave speed and position.

As the following instruction figure shows, the gear relationship between master axis and slave axis is
established after M2 is ON and the ratios of master axis to slave axis in velocity and position are both
1:1.

The execution of "MC_Phasing" does not affect the motion of master axis but slave axis at the ratio of
1:1 if the master axis moves at a constant speed of 10000 and the velocity, acceleration and
deceleration and phase shift set in "MC_Phasing" instruction are virtually superimposed to master axis
when MO turns off -> on.

Actual phase shift of master axis (Unit: pulse) = PhaseShift*( the number of pulses/the number of turns)
/ modulo= 1080*10000/360=30000. Since "MC_Phasing" instruction influences the motion of the slave
axis at the ratio of 1:1, the actual shift of the slave axis is 30000 as well. The master position is 30000 at
the moment and the slave position =(master position + actual phase shift of master axis)
=30000+30000= 60000.
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2. After M10 is ON, the value in D10 is changed into 0; when MO turns off -> on again, the phase relation
between master axis and slave axis returns to the initial status since phase shift is 0. When M10 is ON,
master position is 63000 and slave position= master position = 63000.

» Instruction figure

MC_Gearln 0 MC_Phasing 1
2 Axis InGear W2=TRUE] 2 Slave Done I10=FALSE
1 Master Errar WM 3=FALSE| 1 Master Abort W11=FALSE
M1=TRUE Execute ErrarlD 01=0 | MO=FALSE Execute Errar, W12=FALSE
1.0 RatioMumerator [O10=1080 PhaseShift ErrorlD D0=0
1.0 RatioDenominator 20000.0 Welocity
1E+006 Acceleration 30000.0 Acceleration
1E+006 Deceleration 10000.0 Deceleration

>

» Sequence Diagram
L. 4

Position

Slave position

70000 f~========—=------ ‘/

63000 |- —mmmm e e _4_f _____ -
60000 "~ """""""""> Bk el [ R\\
|
|
|

Master position

30000 [--===F=-----

0

veIocityT

30000

10000

0 L >
/i t

-10000 -1 I—--—:—-- !

: 1 | 1

1 1 | 1

T T

MO (Execute)_l ! |_| !

l :

1 1

M10 (Done) |_|
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4.5.8. DMC_CapturePosition

API Controller

10MC11T

DMC_CapturePosition Capture position

Explanation of the instruction:

The instruction is applied to capture the position of the terminal actuator and the captured position can be
applied in error correcting. It also supports multiple kinds of trigger methods and data source. Please perform
the very precise position capture in mode 1, 2, 3, 10 and 11. Mode 0 is for less precise position capture.

DOMC_CapturePosition 0
—Axis Done—
— Triggerinput Busy—
—Execute Abort—
—WindowCnly Errar—
—FirstPos ErrorliD—
—LastPos FPositionf—
—ode
—task

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
. . Constant,
Axis The axis number UINT D
The signal of “Triggerinput” bit comes from the trigger signal
of the input point of DVP10MC11T.
When “Mode” is 0 or 10 and “Triggerlinput” bit turns Off-> On,
position capture is executed.
And the “Triggerlinput” bit can be only the input point: 10~17 of
Triggerinput | 10MC,; BOOL I
When “Mode” is 11 and “Triggerinput” bit turns On-> Off,
position capture is executed.
And the “Triggerlnput” bit can be only the input point: 10~I7 of
10MC;
When “Mode” is 1or 2, “Triggerinput” bit is invalid.
. . M,1,Q,
Execute This instruction is executed when “Execute” turns Off —> On. BOOL
constant
1. Window function is not started up as the parameter is 0; M,1,Q,
WindowOnly ] o _ BOOL
2. Window function is started up as the parameter is 1. constant
) “FirstPos” is the starting position of captured area after Constant,
FirstPos ) L REAL
window function is started up D
“LastPos” is the end position of captured area after window Constant,
LastPos L REAL
function is started up. D
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Parameter
name

Explanation

Data
type

Available
device

Mode

Mode 0: The trigger signal comes from the input point: 10~17
of DVP10MC11T specified by Triggerlinput bit. The captured
position is the actual position of the terminal actuator
connected to the axis. Mode 0 is applied for less precise
position capture. The precision of position capture via Mode 0
is between those via MC_ ReadActualPosition and other
capture mode. Please use mode 1, 2, 3, 10 and 11 for very
precise position capture.

Mode 1: The trigger signal comes from the high-speed input
point: DI7 of the drive. The captured position is the actual
position of the terminal actuator connected to the axis.

Mode 2: The trigger signal comes from the high-speed input
point: DI7 of the drive. The captured position is the value that
converted from the pulse number received at the interface
CNL1 of servo drive via the axis parameter. For more details,
see item 4 in the following note.

Mode 3: The trigger signal comes from the high-speed input
point: DI7 of the drive. The captured position is the value that
converted from the pulse number received at the interface
CNS5 of servo drive via the axis parameter. For more details,
see item 4 in the following note.

Mode 10: The trigger signal comes from the input point: 10~17
of DVP10OMC11T specified by Triggerlinput bit. The position
captured via the rising edge of the trigger bit is the value that
converted from the pulse number received at the interface of
the external ecoder of the controller via the axis parameter.
For more details, see item 4 in the following note.

Mode 11: The trigger signal comes from the input point: 10~17
of DVP10OMC11T specified by Triggerlnput bit. The position
captured via the falling edge of the trigger bit is the value that
converted from the pulse number received at the interface of
the external ecoder of the controller via the axis parameter.
For more details, see item 4 in the following note.

UINT

Constant,
D

Mask

When “Mask” is 0 or 1, every trigger signal is valid,;

When “Mask” is N (N>1), position capture is executed after N
trigger signals are received.

“Mask” should be between 0~255.

If the window function is started up, only the trigger signal in
the window is valid.

UINT

Constant,
D

Done

"Done" is on as position is captured successfully;

"Done" is reset as "Execute" is off.

BOOL

M.Q
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Parameter i Data Available
Explanation )
name type device

"Busy" bit is on as "Execute" bit is on and position capture is

not completed yet;
Busy . . i . BOOL M,Q
"Busy" bit is reset as "Execute" bit is off or position capture is

completed.

"DMC_CapturePosition" instruction is aborted when being
Abort executed, "Abort" bit is on; BOOL M,Q
When "Execute" is off, "Abort" is reset.

If any error is detected, "Error" turns on; when "Execute”
Error . BOOL M.Q
turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D

. The position captured after execution of the CapturePosition
Position ) . ) ) REAL R
instruction is completed. Unit: unit

Notes:

1. When "FirstPos", "LastPos" and "Position" are set via human machine interface, their value type
should be set as Double Word (Floating).

2.  "Execute" bit must turn Off -> On again so as to perform another position capture when position
capture is completed. According to different modes, position capture is performed by triggering of
10~17 of the controller or DI7 of servo drive.

3. The hardware wiring figure is shown below for position capture when 10~17 of 10MC or DI7 of the
servo drive are used.

The hardware wiring figure whten using
10~17 of 10MC for position capture

EVPI0MC

s/s il

e (1 1@

Photoelectric
switch

CAN Bus

T

t The hardware wiring figure when using DI7 :
i of servo drive for position capture 1

ASD-BM-50A

Photoelectric switch

Note: The “Out’and “-” of the photoelectric switch are conducted when the photoelectric signal
comes.
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Position capture

1)

2)

The “Position” captured by using the DMC_Capture Position instruction is converted from other
value

Mode Data source

Mode 0, mode 1 The pulse number that servo motor feeds back to servo drive.

Mode 2 The pulse number received at the input terminal pulse Ypule 'sign *

/sign or hpulse + /hpule  hsign -~ /hsign of CN1 port of servo drive.

Mode 3 The pulse number received at the input terminal A ~/A~B /B of

CNS5 port of servo drive.

Mode 10, mode 11 The pulse number received at the external encoder interface of

10MC.

The position captured by using the DMC_Capture Position instruction is converted according to
the axis parameter. For different modes, the conversion data sources are different. When
“Servo gear ratio setting” and “Mechanism gear ratio setting” in the axis parameters are as
following figure is and mode is 2, the pulse number received at the CN1 terminal: pulse ~ /pule -
sign ~ /sign is 435 and the captured position is 65.25. The calculation formula: 435x ( 3x1000 )
+ (2x10000 ) =65.25. 1000, 2, 3 and1000 in the formula correspond to 1000, 2, 3, and 1000 in
the left figure below respectively. In other mode, the calculation method for the positon captured
via the instruction is same as above mentioned but the data source is different.

Setvo geat ratio setting

Thit Mumerator:
Tt Dienominator:

Incremenits:

135
1
10000

DM _CapturePosition 3

3)

1 III=F.E-.LSE
d11=TRLE
A12=F ALSH
113=F ALSH
DE0g=0

Dd10=63.23 |

.ﬂ-.xis Done

Triggerinput Busy

ED=TRLIE Execute Abort

H'I =F a5 Winciosonly Errar

Da00=0 FirstPos ErrariD

Da02=0 LastPos Pozition
2 hode
DiE06=0 Mask

Mecharism gear ratio setting

Input rotations of gear: |2

Cutput rotations of gear: | 3

Units per output ratation: 1000

When Mode=10 or 11 in DMC_CapturePosition instruction, the captured position value can be
calculated according to the method mentioned above as well. In actual application, the position
capture is generally performed by building the external encoder master axis. When the input
parameters of DMC_ExternalMaster instruction are shown as left figure below and the pulse
number received at the external encoder interface of 10MC is 638, the position captured via
DMC_CapturePosition instruction is 95.4. The calculation formula: 638x( 3x1000 )+( 2x10000 )
=95.4. 1000,2,3 and 1000 in the formula correspond to 1000,2,3 and1000 of the input
parameters of DMC_ExternalMaster instruction in the left figure below respectively. When 10
turns OFF->ON once in the DMC_CapturePosition instruction displayed in the right figure below,
the position capture is performed once.
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MWoT
DMC_Externaltaster 2 TRUE EN @
2 Az Active ME2=TRLUE
BED=TRUE Execute Errar ‘.55=FALSE
HE1 =FALS| ExternalEncoder ErroriD DEE=0 —MD=TRUE
C30=0 Source —
T iz Type DMIC_CapturePosition 3
10000.0 LzerUnit/Turn DS Done —
360.0 oo Trigoeringut Buzy A11=TRLE]
2.0 InputOfGear Execute Abort w1 2=FA&L5H
3.0 OutputCfGear I\T11 =FALS Wincloyy Cnly Error vi15=FALEH
1000.0 Liniit= Dig00=0 FirztPos ErrorlD Dig0g=0
Dig02=0 LaztPos Position Dig10=93.4
10 hode
DiE0E=0 hzsk
Note:

When the instruction is used for position capture in mode 1, D6527 value is the pulse number that

servo motor feeds back to servo drive and the data type is 32-bit signed number. The instruction

utilizes 10 for position capture in mode 10, D6529 value is the pulse nhumber received at the encoder

interface of 10MC and the data type is 32-bit signed number.

4. Introduction to WindowOnly

<1> When WindowOnly =1, FirstPos and LastPos are valid, which regards the actual terminal
actuator position as the reference point when “Execute” turns Off -> On. In the following figure,
FirstPos and LastPos are 100 and 300 respectively and the actual terminal actuator position is
100 when “Execute” turns Off -> On. And so when the actual actuator position is between
200~400, the actual position of the terminal actuator just can be captured by triggering of the
rising edge of Triggerinput bit or DI7 of servo drive.

<2> When the actual position of the terminal actuator is out of the window, the triggering of the
rising edge of the “Triggerinput” bit is invalid. When the actual position of terminal actuator is
above the lastPos and the rising edge of “Triggerinput” bit is not detected, “Error” bit of
CapturePosition instruction is on; position capture could be done again by triggering of the
rising edge of “Triggerinput” bit after “Execute” turns Off -> On again.

FirstPos  LastPos  Firstpos  LastPos
Window ‘ Window
Window - T . T

o 100 | 300 0 1g0 300

| i i i | l I

I | ] | ] | |

Windowonly : : ! : : : :

A R A R |

| 1 | T T

| 1 | | |
Execute \ : ' ; ‘ . : ‘
1 | Walid : .Invallﬁ : |
i l | | H l :l
Triggerinput : : I : : L
1 | 1 1 1 | 1
= |
Done i l ! i l )
I i 1 | | i | H

I | ] | I |

1 | 1 | ] I I_‘

Error ——+——+ |

| | I I | | |

A t | t 1 1 1 1 1 1 1 »

CcHUatPosIon =400 200 400 500 600 800
(0) (100) (300) (o) (100) (300)
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5. Introduction to Mask

<1> As the figure shows below, one position capture is completed after the trigger times for rising
edge of the Triggerlnput bit reach Mask value when Windowonly=1, “Execute” turns Off -> On,
and the actual position of terminal actuator is within the Window zone; The trigger of rising
edge of the Triggerinput bit is invalid when the actual position of terminal actuator is out of the
Window zone.

When the actual position of the terminal actuator exceeds LastPos and no position is captured,
the “Error” bit of CapturePosition instruction is on; position capture could be done again by
triggering of the rising edge of “Triggerinput” bit after “Execute” turns Off -> On again.

<2> When Windowonly=0 and “Execute” turns Off -> On, one position capture is completed after
the trigger times for rising edge of the Triggerinput bit reach Mask value (Mask=0 or 1, one
position capture is completed after the triggering of the rising edge of the Triggerlnput bit
occurs once).

Window

Windowonly

Triggerinput

Execute

Busy

Errar

Done

Actual position

FirstPos LastPos FirstPos LastPos
Window Window
T 7 i T i
: NN :
| | | ; I |
| | 1 1 | |
i —
Invalid | valig ! ! | : ‘U’E}Ild
" : Yot : I : ¥
l H H . H H l | l ! H
i 1 N — : i
I ] I y | | [ I
| 1 | i | i | |
I | I I I I I I
| ! I | | i | |
+ T T T T
J | I I ‘ l I I
1 | 1 | |
| T | T
| | : : : | ! : | |
! I I
I o J
l ! \ 1 | ‘ |
' I i
| | | I | | | | |
| | I 1 I I
| 1 | i | | i
| | I 1 I | 1
| ! I L | |
| Mask=2 | || | Mask=0or1 |
1 iy | oy
I I
I i
| I
] 1
I |
I I
1 i

L J
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4.5.9. DMC_VirtualAxis

API

DMC_VirtualAxis

Create virtual axis

Controller

10MC11T

Explanation of the instruction:

The instruction is applied to constitute a virtual axis. DVP10MC11T supports max. 18 virtual axes. The motion
control method of virtual axes is same as the real axes. Through execution of the instructions related with
axes, the virtual axis establishes the relation of gear, cam and etc. with other virtual axis or real axis.

OMC_WirtualAxis 0

— RS Doner—
—Execute Error—
— xS Type ErroriD—
—UserUnit'Turn

—Madula

—Mavelocity

—axAcceleration
—MaxDeceleration
—InputofiGear
—OutputOfGear
—lnits

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
Axis The virtual axis number (Range: 1~18) UINT Constant,D
This instruction is executed when “Execute” turns Off M,1,Q,
Execute BOOL
—>0On. constant
) 0: rotary axis;
Axis Type ) ] UINT Constant,D
1: linear axis.
) The number of pulses needed when the virtual axis
UserUnit/Turn ) REAL Constant, D
rotates for a circle.
The cycle used to divide equally the terminal actuator
Modulo . REAL Constant, D
position.
) The allowed maximum speed. The parameter is
MaxVelocity . ) , REAL Constant, D
always positive, unit: unit/second.
) The allowed maximum acceleration. The parameter is
MaxAcceleration . . _ 5 REAL Constant, D
always positive, unit: unit/second
Max The allowed maximum deceleration. The parameter is
. . . . 2 REAL Constant, D
Deceleration always positive, unit; unit/second
To constitute the mechanical gear ratio with
InputOfGear REAL Constant, D
OutputOfGear

DVP-MC operating manual
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4. Motion Control Instruction

Parameter . Data Available
Explanation )
name type device
To constitute the mechanical gear ratio with
OutputOfGear REAL Constant, D
InputOfGear
. The position that terminal actuator moves when motor
Units . REAL Constant,D
rotates for one circle.
"Done” is on when virtual axis is established
Done successfully; BOOL M,Q
“Done” is reset when “Execute” turns off.
If any error is detected, "Error" turns on; when
Error . BOOL M,Q
"Execute" turns off, "Error" is reset.
ErrorID Error code. Please refer to section 5.3. UINT D
Notes:

1. After virtual axis is established successfully, virtual axis can be controlled directly in no need of
executing "MC_Power" to make the servo enabled.

The virtual axis No. must be different from other axis No.
One virtual axis can be established only once and it will exist after establishment of "MC-VirtualAxis"
is completed. When "Execute” bit of "MC-VirtualAxis" turns off -> on again, "Error" bit will turn on.

4. The explanation of virtual axis input parameters is the same as that of real axis parameters which can
be seen in section 2.3.1.
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4.5.10. DMC_ExternalMaster

API . _ Controller
DMC_ExternalMaster Create external virtual master axis
10MC11T

Explanation of the instruction:

The instruction is applied to constitute a virtual master axis which could not serve as slave axis but master
axis. DVP10OMC11T supports max. 18 virtual master axes. The source of virtual master axis is the pulse
received at the encoder port or the variable of the internal register. Through execution of the instructions
related with axis, virtual master axis could establish the relation of gear, cam and etc. with other virtual axis or
real axis.

OMC_ExternalMaster 0O

—Axis Artiver—
—Execute Error—
—ExternalEncoder ErrorD—
—50urce
—AxRisType
—Userlnit/Turn
—hiodulo
—InputOfiGear
—OutputOfGear
—lnits

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
Axis The virtual master axis number. (Range: 1~18) UINT Constant,D
This instruction is executed when “Execute” turns Off —> M,1,Q,
Execute BOOL
On. constant

As the parameter is 0, pulse comes from the set value of
External- “Source”; M,1,Q,
: BOOL
Encoder As the parameter is 1, pulse comes from external pulser, constant

and “Source” is invalid.

Source When ExternalEncoder=1, usually, the data of virtual DINT Constant,
master axis comes from the register inside the controller. D
0: Rotary axis Constant,
AxisType y UINT
1: Linear axis D

. The number of the pulses needed when the virtual axis
UserUnit/Turn . . REAL Constant,D
rotates for one circle or the variables of “Source”.

The cycle used to divide equally the terminal actuator Constant,
Modulo . REAL
position. D
To constitute the mechanical gear ratio with Constant,
InputOfGear REAL
“OutputOfGear” D
. . S Constant,
OutputOfGear | To constitute the mechanical gear ratio with “InputOfGear” REAL b
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Parameter i Data Available
Explanation )
name type device
The corresponding number of the units which the terminal Constant
onstant,
Units actuator moves when the output terminal of gear box REAL 5

rotates for one circle.

"Done” is on when virtual axis is established successfully;

Done . BOOL M,Q
"Done” is reset when “Execute” turns off.

If any error is detected, "Error" turns on; when "Execute”
turns off, "Error" is reset.

Error BOOL M,Q

ErrorlD Error code. Please refer to section 5.3. UINT D

Notes:
1. After virtual axis is established successfully, virtual axis can be controlled directly in no need of
executing "MC_Power" to make the servo powered on.
The virtual axis No. must be different from other axis No.
One virtual axis can be established only once and it will exist after establishment of "MC-VirtualAxis"
is completed. When "Execute” bit of "MC-VirtualAxis" turns off -> on again, "Error" bit will turn on.

4. Virtual master axis will make the motion with the variable of the parameter value specified by Source
or the external encoder interface as the order; when variable is 0, virtual master axis will not rotate.
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4.5.11. DMC_CamSwitch

API

DMC_CamSwitch Indicate cam operation stage

Applicable Model

10MC11T

Explanation of the Instruction:

The instruction is applied to indicate the execution stage of the electronic cam operation. The corresponding
output of the instruction remains high for one full cycle when the electronic cam operation reaches or exceeds

one preset stage.

DMC_CamSwitch 0

—jEnable Cutput 1—
—CamTablell  Output 21—
—Percent 1 Qutput 3—
—Percent 2 Output 4—
—Percent 3 Output 5—
—Percent 4 Output 61—
—Percent & COutput 7—
—Percent & Cutput &—
—Percent 7
—Percent &

Explanation of input and output parameter of the instruction:

. Available
Parameter name Explanation Data type i

This instruction is executed when “Enable” M,1,Q,

Enable changes from OFF to ON. BOOL constant

CamTablelD Specify the electronic cam table number UINT Constant, D
Specify the execution stage of electronic cam

Percent 1 operation within one cam cycle. Range: REAL Constant, D
0~99.9999 (Unit: %)
Specify the execution stage of electronic cam

Percent 2 operation within one cam cycle. Range: REAL Constant, D
0~99.9999 (Unit: %)
Specify the execution stage of electronic cam

Percent 3 operation within one cam cycle. Range: REAL Constant, D
0~99.9999 (Unit: %)
Specify the execution stage of electronic cam

Percent 4 operation within one cam cycle. Range: REAL Constant, D
0~99.9999 (Unit: %)
Specify the execution stage of electronic cam

Percent 5 operation within one cam cycle. Range: REAL Constant, D
0~99.9999 (Unit: %)
Specify the execution stage of electronic cam

Percent 6 operation within one cam cycle. Range: REAL Constant, D
0~99.9999 (Unit: %)
Specify the execution stage of electronic cam

Percent 7 operation within one cam cycle. Range: REAL Constant, D
0~99.9999 (Unit: %)
Specify the execution stage of electronic cam

Percent 8 operation within one cam cycle. Range: REAL Constant, D
0~99.9999 (Unit: %)
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Available

Parameter name Explanation Data type device

Indicates the execution stage of electronic cam
operation. When the electronic cam operation
reaches or exceeds the stage set by Percent 1,
output 1 remain high for one full cycle.

Indicates the execution stage of electronic cam
operation. When the electronic cam operation
reaches or exceeds the stage set by Percent 2,
output 2 remains high for one full cycle.

Indicates the execution stage of electronic cam
operation. When the electronic cam operation
reaches or exceeds the stage set by Percent 3,
output 3 remains high for one full cycle.

Indicates the execution stage of electronic cam
operation. When the electronic cam operation
reaches or exceeds the stage set by Percent 4,
output 4 remains high for one full cycle.

Indicates the execution stage of electronic cam
operation. When the electronic cam operation
reaches or exceeds the stage set by Percent 5,
output 5 remains high for one full cycle.

Indicates the execution stage of electronic cam
operation. When the electronic cam operation
reaches or exceeds the stage set by Percent 6,
output 6 remains high for one full cycle.

Indicates the execution stage of electronic cam
operation. When the electronic cam operation
reaches or exceeds the stage set by Percent 7,
output 7 remains high for one full cycle.

Indicates the execution stage of electronic cam
operation. When the electronic cam operation
reaches or exceeds the stage set by Percent 8,
output 8 remains high for one full cycle.

output 1 BOOL M,Q

output 2 BOOL M,Q

output 3 BOOL M,Q

output 4 BOOL M,Q

output 5 BOOL M,Q

output 6 BOOL M,Q

output 7 BOOL M,Q

output 8 BOOL M,Q

Notes:

1. Afull electronic cam cycle is 100%.
DMC_CAM Switch can be used only when the electronic cam relationship is established successfully.
The V1.06 or above firmware supports this function

2.
3.
Q Program example

Here is an introduction to the use of DMC_CamSwitch instruction. The electronic cam curve for this
example is shown as below with a cam cycle of 20,000.
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. Delta CANopen Builder — Untitled =3

File Edit View Hetwork CHC CAM Tools Satup Help
@ 2]
fag=! o B
10000 10000
@500 Foson
000 Fsoao
8500 L-2sao
8000 2000
7500 L2500
7000 ] 2000
8500 Lo
s000 F 6000
5500 [ 5500
5000 [ 5000
4500 [ 4500
4000 4000
5500 L3500
3000 3000
2500 L2500
2000 [ 2000
1500 [ 1500
1000 F 1000
500 [ s00
(1 SN o O O O O == o
0 800 1600 2400 3200 4000 4800 S600 6400 7200 000 8800 9600 10400 11200 1200012800 1360014400 1520016000 16500 17600 15400 1920020000
Wt Master Pasition - Ty e ~
Start Point 0000000 0000000 0000000 0.000000
Point 10000000000 8000 000000 0000000 0.000000
EndFoint  20000.000000 0000000 0000000 0.000000
2
Eeady Ethernet Channel: Local Fort Tnit:1 IF: 1TZ.17.194. 110

Here is the program for reference.

MC_Power D) MC_Power 1
1 Aucis Status| M100=TRUE][ 2 Auis Status WM102=TRUE
TRUE Ensable Emror 1101=FALSE| TRUE Ensble Emrox| 11EI3-=FALSE
TRUE #xisStart EmorlD] 0o=0_| TRUE AisStart ErorlD [D1=0 ]
MC_CamTableSelect 4 MC_Camin 5
2 Aucis Done M104=TRUE Aucis InSyno; W108=TRUE
1 Master Errox Master Error, 1107=FALSE|
1 CamTableSelect EmmlD D2= Exescute EmorlD 0a=0
Mi1=TRUE Exscute 0.0 MasterOffseEnd OfProfile) 1108=FALEE
TRUE Periodic a.0 Slavelffset
EALSE Masteribsolute 1.0 MasterSecaling
FALSE Slavefbsolute 1.0 SlaveScaling
] Starthode
1 CamTablelD
SET 13
of——fiZt=TRUE]
DMC_CamSwitch 11 EN S1=TRUE
M10=TRUE Enable Output 1 fl11=FAL SE
- SET 13
1 CamTablelD Output 2—
10.0 Fercent 1 Output 23— EN Q 25=TRUE
—{Percent 2 Output 4—
—Percent 2 Output & E11 5=FALSE
—{Percent 4 Output 8—
Percent 5 Output Tr— SET i
—Percent § Output & ' EM i 28=TRUE
—{Percent 7
Fercent & 118=FALS|
MC_MoveVelocity 7
[ 1 —axis InVelocity M25=TRUE
B=TRUE Execute Abort 138=FALS
2000.0 Welocity Emor WI27=FALSE]
5000 Acoeleration EmorID 07=0
500.0 Deceleration
1 Direction

The outputs of related devices are shown in the following figure after the above program is executed.
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10% 50% 90%
% I I |

1
I
|
o
M10 :
|

M11 H
|
I

e etk EE R T

I
M21 |
I

| |

| I
M15 1 |

I T

I I !

I

| I
M25 I |

I I :

I |

I |
M18 : : I_|

I | !

I | !

I I
M28 ! !

€ Axis 1 and axis 2 establish the e-cam relationship when M1 changes from OFF to ON.
DMC_CamSwitch starts to be executed when M10 changes from OFF to ON.

4 Output 1 has been high for one scan cycle when the e-cam operation reaches or exceeds Percent 1
value, that is, the master position of the cam curve is greater or equal to 2,000. M11 (Output 1) will be
ON for one scan cycle and then change into OFF. M21 is set to ON as Outputl is ON.

*

€ Output 5 has been high for one scan cycle when the e-cam operation reaches or exceeds Percent 5
value, that is, the master position of the cam curve is greater or equal to 10,000. M15 (Output 5) will be
ON for one scan cycle and then change into OFF. M25 is set to ON as Output 5 is ON.

4 Output 8 has been high for one scan cycle when the e-cam operation reaches or exceeds Percent 8

value, that is, the master position of the cam curve is greater or equal to 18,000. M18 (Output 8) will be
ON for one scan cycle and then change into OFF. M28 is set to ON as Output 8 is ON.
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4.6. Logic Instruction

4.6.1. ADD

API . . Controller
ADD Addition of 16-bit integer
10MC11T

Explanation of the instruction:
ADD is used for addition operation of 16-bit integers. As EN is on, add S1 to S2 and their sum value is saved

in D register.
ADD 0
—EM OF—
—51
—52

Explanation of input and output parameter of the instruction

Parameter i Available
Explanation Data type .
name device
EN “Add” instruction is executed as “EN" is on. BOOL M,1,Q, constant
S1 Augend INT Constant, D
S2 Addend INT Constant, D
D Sum INT D
4.6.2. ADD_DI
API . . Controller
ADD_DI Addition of 32-bit integer
10MC11T

Explanation of the instruction:

ADD_DI is used for addition operation of 32-bit integers. As EN is on, add S1 to S2 and their sum value is
saved in D register.

ADD DI O
—IEN Of—
—151
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
EN “Add_DI” instruction is executed as “EN” turns on BOOL M,1,Q, constant
S1 Augend DINT Constant,D
S2 Addend DINT Constant, D
D Sum DINT D
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4.6.3. ADD_R

API Controller
ADD_R Addition of floating number
10MC11T

Explanation of the instruction:

ADD_R is used for addition operation of 32-bit floating numbers. As EN is on, add S1 to S2 and their sum
value is saved in D register.

ADD R O
—EN D—
—51

—=2

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
EN “Add_R” instruction is executed as “EN” turns on BOOL M,1,Q, constant

S1 Augend REAL Constant, D

S2 Addend REAL Constant, D
D Sum REAL D

4.6.4. SUB
API ) o Controller
SuB Subtraction of 16-bit integer

10MC11T

Explanation of the instruction:

SUB is used for subtraction operation of 16-bit integers. As EN is on, subtract S2 from S1 and their result
value is saved in D register.

SUB 0
—EN OF—
—51
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
EN “SUB” instruction is executed as “EN” turns on BOOL M,1,Q, constant
S1 Minuend INT Constant, D
S2 Subtrahend INT Constant, D
D Remainder INT D
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4.6.5. SUB_DI

API Controller

10MC11T

SUB_DI Subtraction of 32-bit integer

Explanation of the instruction:

SUB_DI is used for subtraction operation of 32-bit integers. As EN is on, subtract S2 from S1 and their result
value is saved in D register.

SUE DI D
—EN Dl—
—51

—s2

Explanation of input and output parameter of the instruction.

Parameter ) Data Available
Explanation .
name type device
EN “SUB_DI” instruction is executed as “EN” turns on BOOL M,l,Q, constant

S1 Minuend DINT Constant, D

S2 Subtrahend DINT Constant, D
D Remainder DINT D

4.6.6. SUB_R
API . _ Controller
SUB_R Subtraction of floating number

10MC11T

Explanation of the instruction:

SUB_R is used for subtraction operation of 32-bit floating number. As EN is on, subtract S2 from S1 and their
result value is saved in D register.

SUE_R 0O
—EN Di—
—51

—s2

Explanation of input and output parameter of the instruction

Parameter . Data Available
Explanation i
name type evice
EN “SUB_R” instruction is executed as “EN” turns on BOOL M,1,Q, constant
S1 Minuend REAL Constant, D
S2 Subtrahend REAL Constant, D
D Remainder REAL D
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4.6.7. MUL

API Controller

10MC11T

MUL Multiplication of 16-bit integer

Explanation of the instruction:

MUL is used for multiplying operation of 16-bit integers. As EN is on, multiply S1 by S2 and their result
value is saved in D register.

MLIL 1
—EM OF—
—51
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device
EN “MUL” instruction is executed as “EN” turns on BOOL M,1,Q, constant
S1 Multiplicand INT Constant, D
S2 Multiplier INT Constant, D
D Product INT D

4.6.8. MUL_DI

API Controller

10MC11T

MUL_DI Multiplication of 32-bit integer

Explanation of the instruction:

MUL_DI is used for multiplying operation of 32-bit integers. As EN is on, multiply S1 by S2 and their result
value is saved in D register.

MUL DI D
—EN D—
—51

—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device

EN “MUL_DI” instruction is executed as “EN” turns on. BOOL M,1,Q, constant

S1 Multiplicand DINT Constant, D

S2 Multiplier DINT Constant, D

D Product DINT D
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4. Motion Control Instructions

4.6.9. MUL_R

API

L . Controller
MUL_R Multiplication of floating number

10MC11T

Explanation of the instruction:

MUL_R is used for multiplying operation of 32-bit floating number. As EN is on, multiply S1 by S2 and their
result value is saved in D register.

MUL_ R O
—EN D—
—51

—52

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation .
name type device
EN “MUL_R” instruction is executed as “EN” turns on BOOL M,1,Q, constant

S1 Multiplicand REAL Constant, D

S2 Multiplier REAL Constant, D
D Product REAL D

4.6.10. DIV
API . . Controller
DIV Division of 16-bit integer

10MC11T

Explanation of the instruction:

DIV is used for division operation of 16-bit integer. As EN is on, divide S1 by S2 and their result value is
saved in D register.

or o
—EM DF—
—51
—52

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “DIV” instruction is executed as “EN” turns on BOOL M,1,Q, constant
S1 Dividend INT Constant, D
S2 Divisor (0 is forbidden) INT Constant, D
D Quotient INT D
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4. Motion Control Instruction

4.6.11. DIV_DI

API L . Controller
DIV_DI Division of 32-bit integer
10MC11T

Explanation of the instruction:

DIV_DI is used for division operation of 32-bit integer. As EN is on, divide S1 by S2 and their result value is
saved in D register.

DIV DI D
—EN Di—
—51

—s2

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “DIV_DI” instruction is executed as “EN” turns on BOOL M,1,Q, constant
S1 Dividend DINT Constant, D
S2 Divisor (0 is forbidden) DINT Constant, D
D Quotient DINT D

4.6.12. DIV_R

API L , Controller
DIV_R Division of floating number

10MC11T

Explanation of the instruction:

DIV_R is used for division operation of 32-bit floating number. As EN is on, divide S1 by S2 and their result
value is saved in D register.

or H 0

—EN O—

—51

—

Explanation of input and output parameter of the instruction:
Parameter ) Data Available
Explanation )
name type device

EN “DIV_R” instruction is executed as “EN” turns on BOOL M,1,Q, constant
S1 Dividend REAL Constant, D
S2 Divisor (0 is forbidden) REAL Constant, D
D Quotient REAL
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4. Motion Control Instructions

4.6.13. AND

API ) ) Controller
AND Logic AND operation

10MC11T

Explanation of the instruction:
AND is used for logic AND operation of two bit devices.

When “EN”" is on, AND operation of S1 and S2 is conducted and the result is saved to the bit device specified
by Q; when “EN" is off, the state of Q is unchanged.

AND

—EN Ci—
—31
—52

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “AND” is executed as “EN” turns on BOOL M,1,Q,constant
S1 Operand S1 BOOL M,1,Q,constant
S2 Operand S2 BOOL M,l,Q,constant
Q The result from AND operation of operand Sland S2 BOOL M,Q
4.6.14. OR
API ) , Controller
OR Logic OR operation
10MC11T

Explanation of the instruction:
OR is used for logic OR operation of two bit devices.

When “EN" is on, OR operation of S1 and S2 is conducted and the result is saved to the bit device specified
by Q; when “EN" is off, the state of Q is unchanged.

DR

—EN Ci—
—51
—52

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “OR” is executed as “EN” turns on BOOL M,1,Q,constant
S1 Operand S1 BOOL M,1,Q,constant
S2 Operand S2 BOOL M,l,Q,constant
Q The result from OR operation of operand Sland S2 BOOL M,Q
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4. Motion Control Instruction

4.6.15. XOR

API : ) Controller
XOR Logic XOR operation

10MC11T

Explanation of the instruction:
XOR is used for logic XOR operation of two bit devices.

When “EN”" is on, XOR operation of S1 and S2 is conducted and the result is saved to the bit device specified
by Q; when “EN” is off, the state of Q is unchanged.

*OR

—EN Ci—
—51
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation i
name type device
EN “XOR” is executed as “EN” turns on BOOL M,1,Q,constant
S1 Operand S1 BOOL M,l,Q,constant
S2 Operand S2 BOOL M,l,Q,constant
Q The result from XOR operation of operand Sland S2 BOOL M,Q
4.6.16. NOT
API . , Controller
NOT Logic NOT operation
10MC11T

Explanation of the instruction:
NOT is used for logical NOT operation of one bit device.

When “EN” is on, NOT operation of S is conducted and the result is saved to the bit device specified by Q;
when “EN” is off, the state of Q is unchanged.

MOT

—EM L
—5

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device
EN “NOT"” is executed as “EN” turns on BOOL M,1,Q,constant
S Operand S BOOL M,l,Q,constant
Q The result from NOT operation of operand S BOOL M,Q
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4. Motion Control Instructions

4.6.17. CTU

API Controller
CTuU Up counter

10MC11T

Explanation of the instruction:

CTU is used to achieve the function of upcounter.

When EN is on, R is off and the count-up input CU turns off -> on, the current value EV of the counter is
increased by 1; as the value of EV is greater than or equal to the preset value PV, the output CTU is on; as

EV reaches the maximum 4294967295, the counter stops counting. As R is on, CTU is reset and the current
value EV of the counter is cleared as 0.

CTU @
—EN CTU—
—cu Evl—
—R

—py

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device

The execution condition of this instruction.
EN “CTU” instruction is executed as “EN” turns on; CTU BOOL M,1,Q,constant
and EV value keep unchanged as “EN" turns off.

Once “CU” turns off -> on, the current value of the
Cu . BOOL M,1,Q,constant
counter is added by 1.

When “R” turns on, the current value “EV” is cleared to 0
R . BOOL M,1,Q,constant
and “CTU" is reset.

PV The preset value of the counter. UDINT Constant, D

When “EN”" is on and the current value of “EV” is greater
CTU BOOL M,Q
than or equal to that of “PV”, “CTU” turns on.

The current value of the counter.

When “EN” turns on , “R” is off and the count-up input
EV CU turns off -> on, the current value is added by 1; as UDINT D
the value of “EV” is up to the maximum 4294967295,
the counter stops counting.
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4. Motion Control Instruction

m Program example
The value of "PV" is set as 5 and the current value is saved to "D0".

Sequence chart:

MO

M1

PV

EV

Qn

f0

Ml 1

=
cu

P

CTU 0

CTu
Ev

i

oo

4-116

DVP-MC operating manual



4. Motion Control Instructions

4.6.18. CTD

API Controller
CTD Down counter

10MC11T

Explanation of the instruction:

CTD is used to achieve the function of downcounter.

When EN is on and the loading input LD turns off -> on, the counter writes the preset value of PV into the
current value of EV and the output CTD is reset. Each time the count-down input CD turns off -> on , the

current value of EV is decreased by 1. When EV is decreased to 0, the output CTD turns on and the counter
stops counting.

CTD 0O
—EN CTD—
—co Evi—
—LD
— Py

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device

The execution condition of this instruction.
EN “CTU” instruction is executed as “EN” turns on; “CTD” BOOL M,1,Q, constant
and “EV” value keep unchanged as “EN" turns off.

When the count-down input “CD” turns off -> on, the
CD . BOOL M,I,Q, constant
current value of the counter is decreased by1.

When “LD” turns off -> on, the counter writes the preset

LD value of “PV” into current value of “EV” and “CTD” is BOOL M,1,Q, constant
reset.
PV The preset value of the counter. UDINT Constant, D

When “EN” turns on and the current value of the counter
CTD } ) BOOL M,Q
is decreased to 0, the output bit “CTD” turns on.

The current value of the counter.

When “EN” turns on and the count-down input “CD”
EV turns off -> on, the current value of the counter is UDINT D
decreased by 1; as the current value of the counter
decreased to 0, counting is stopped.

DVP-MC operating manual 4-117



4. Motion Control Instruction

m Program example

The value of "PV" is set to 5 and the current value is saved to "D0".

Sequence chart:

M0

M1

EN
ch
LD
P

CTD

0

CTD
EY

0

oo

4-118

DVP-MC operating manual



4. Motion Control Instructions

4.6.19. CTUD

API

CTUD Up/down counter

Controller

10MC11T

Explanation of the instruction:

CTUD is used to achieve the function of upcounter or downcounter.

As EN is on, R is off and the count-up input CU turns off -> on, the current value EV of the counter is
increased by 1; as the count-down input CD turns off -> on, the current value EV of the counter is decreased
by 1; as the current value of the counter is greater than or equal to the preset value of the counter, CTUD is

on.

As R turns on, the output CTUD is reset and the current value EV of the counter is cleared as 0.

As EV is up to maximum 4294967295 and the countup bit CU turns off -> on, EV gets minimum 0; as EV
reaches minimum 0, the count-down input CD turns on -> off, EV gets maximum 4294967295.

CTUD O
—EN  CTUD|—
—cu Evl—
—CD

—R

— Py

Explanation of input and output parameter of the instruction:

Parameter ) Data Avalilable
Explanation .
name type device

The execution condition of this instruction.
“CTUD?” instruction is executed as “EN” turns on;

EN ' BOOL M,I,Q, constant
“CTUD” and “EV” value keep unchanged as “EN" turns
off.
As “CU" turns off -> on, the current value of the counter

CuU . BOOL M,1,Q, constant
is added by 1.
When “CD” turns off -> on, the current value of the

CD . BOOL M,1,Q, constant
counter is reduced by 1.
When “R” turns on, the current value of the counter is

R BOOL M,I,Q, constant
reset to 0 and output “CTUD” turns off.

PV The preset value of the counter. UDINT Constant, D
The output bit “CTUD” turns on when the current value

CTUD of the counter is greater than or equal to the preset BOOL M,Q

value of the counter.

EV The current value of the counter. UDINT D
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4. Motion Control Instruction

m Program example

The value of "PV" is set to 5 and the current value is saved to "D0".

Sequence chart:

il

1

b1

CTuD 0O
EM CTUD
L =
o
R
P

0

oo
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4. Motion Control Instructions

4.6.20. TON_s

API . Controller
TON_s On-delay timer

10MC11T

Explanation of the instruction:
TON_s is used as an on-delay timer with 1s as the timing unit.

When EN is on, the input IN is On, the current value ET starts timing from 0 on; as the current value ET is
greater than or equal to the preset value PT, the output TON turns on. After ET reaches PT value, the timing
will not be stopped till ET reaches maximum 4294967295. When the input IN is off, the current value ET of
the timer is cleared as 0 and the output TON is reset. The preset value PT is effective immediately after
being changed.

TON 5 D
—EN TON—
—In ET—
—PT

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation

name type device

The execution condition of this instruction.

nT N » g H H uENn . h
EN ON_s" instruction is executed as turns on; the BOOL M.1.Q. constant
output TON and the current value ET keep unchanged

as “EN” turns off.

As “IN” is on, the timer starts timing; as “IN” is off, the
IN current value ET of the timer is cleared as 0 and the BOOL M,1,Q, constant
output TON is reset.

PT Preset timing value of the timer UDINT Constant,D

“TON” is on as the current value of the timer is greater
TON BOOL M,Q
than or equal to the preset value PT.

ET The current value of the timer. UDINT D
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4. Motion Control Instruction

m Program example

“PT" is set as D10 and the current value is saved into D12 (ET).

Sequence chart:

TON_s O
M0 EN TON Qo
M1 In ET D12
D10 PT
Mo — ]
M1 4| ] | | b
L LS
By ]
PT : /r?" l - = f
ET | — 5
:,—I—
Qo I_I :

" Max: 4294967295

4-122

DVP-MC operating manual



4. Motion Control Instructions

4.6.21. TOF_s

API ) Controller
TOF_s Off-delay timer

10MC11T

Explanation of the instruction:
TOF_s is used as an off-delay timer with 1s as the timing unit.

When EN is On and the input IN is On, the output TOF turns On and the current value ET is cleared as 0.
When the input bit IN turns On -> Off, the current value ET starts timing from O on; as the current value ET is
greater than or equal to the preset value PT, the output TOF turns Off. After ET reaches PT value, the timing
will not be stopped till ET reaches maximum 4294967295. The preset value PT is effective immediately after
being changed.

TOF 5 O
—EN TOF}—
—n ET—
—PT

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device

The execution condition of this instruction.

“TOF_s" instruction is executed as “EN” turns on; the
EN BOOL M,1,Q, constant
output TOF and the current value ET keep unchanged

as “EN” turns off.

As “IN” turns on -> off, the timer starts timing; as “IN”
IN i . BOOL M,1,Q, constant
turns on, TOF is on and ET is cleared as 0.

PT Preset value of the timer UDINT Constant

“TOF” is off as the current value of the timer is greater
TOF BOOL M,Q
than or equal to the preset value PT.

ET The current value of the timer. UDINT D
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4. Motion Control Instruction

m Program example

The value of “PT" is set as 20s and the current value is saved to D10 (ET).

Sequence chart:

TOF 5 O
kA0 EM TOF 0
M1 I ET D10
20 PT
Mo — | L]
[ L]
M l—l f f | Max4294967295
A jo
PT r I ; X
ET : L1
Q | L_| I
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4. Motion Control Instructions

4.6.22. TONR_s

API ) i Controller
TONR_s Retentive on-delay timer

10MC11T

Explanation of the instruction:
TONR_s is a retentive on-delay timer with 1s as the timing unit.
When EN is on and IN is on, the current value ET of the timer starts timing;

When IN is off, the current value ET is maintained. When IN turns on once again, the timing is continued
based on the maintained value ET and the output TONR will be on when ET is greater than or equal to the

preset value PT. After ET reaches PT value, the timing will not be stopped till ET reaches maximum
4294967295.

When EN is off, the current value ET of the timer is cleared as 0 and the output bit is reset.

TONR s O
—EN TONRF—
— i ET—
—PT

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation

name type device

The execution condition of this instruction.

“TONR_s" instruction is executed as “EN” turns on; the

EN ) . BOOL M,l1,Q, constant
output “TON" is reset and the current value “ET" is

cleared as 0 as “EN” turns off.

As “IN” is on, the timer starts timing; as “IN” is off, the

IN . o BOOL M,1,Q, constant
current value “ET” is maintained.

PT Preset value of the timer UDINT Constant,D

The current value “ET” is greater than or equal to the

TONR , BOOL M,Q
prest value PT, “TONR” is on.

ET The current value of the timer. UDINT D
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4. Motion Control Instruction

m Program example

The vaule of PT is set as 50s and the current value is saved in the register D10.

Sequence chart:

o Max:4294967 295

TONR s D
hi0 EM TORR 0
1 I ET D10
&0 PT
MO I
M1 | | L]
§ l ‘__-F""
|//fl—
1 R e L C T T B
T L
Qo
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4. Motion Control Instructions

4.6.23. TON_ms

API ) Controller
TON_ms On-delay timer

10MC11T

Explanation of the instruction:
TON_ms is an on-delay timer with 1ms as the timing unit.

When EN is on, the input IN is On, the current value ET starts timing from 0 on; as the current value ET is
greater than or equal to the preset value PT, the output TON turns on. After ET reaches PT value, the timing
will not be stopped till ET reaches maximum 4294967295. When the input IN is off, the current value ET of
the timer is cleared as 0 and the output TON is reset. The preset value PT is effective immediately after
being changed.

TON_ms 0
—EN TOMN—
—In ET—
—PT

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation

name type device

The execution condition of this instruction.

“TON_ms” instruction is executed as “EN” turns on; the

EN - ' BOOL M,l,Q, constant
output TON and the current value ET keep unchanged

as “EN” turns off.

As “IN” is on, the timer starts timing; as “IN” is off, the
IN current value ET of the timer is cleared as 0 and the BOOL M,1,Q, constant
output TON is reset.

PT Preset timing value of the timer UDINT Constant,D

“TON" is on as the current value of the timer is greater

TON BOOL M,Q
than or equal to the preset value PT.

ET The current value of the timer. UDINT D

Note: For the sequence chart of TON_ms, please refer to the program example of TON_s.
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4. Motion Control Instruction

4.6.24. TOF_ms

API _ Controller
TOF_ms Off-delay timer

10MC11T

Explanation of the instruction:
TOF_ms is used as an off-delay timer with 1ms as the timing unit.

When EN is On and the input IN is On, the output TOF turns On and the current value ET is cleared as 0.
When the input bit IN turns On -> Off, the current value ET starts timing from 0 on; as the current value ET is
greater than or equal to the preset value PT, the output TOF turns Off. After ET reaches PT value, the timing
will not be stopped till ET reaches maximum 4294967295. The preset value PT is effective immediately after
being changed.

TOF_ms O
—EN TOF|—
—IN ET—

—PT

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device

The execution condition of this instruction.

“TOF_ms” instruction is executed as “EN” turns on; the
EN BOOL M,1,Q, constant
output TOF and the current value ET keep unchanged

as “EN” turns off.

As “IN” turns on -> off, the timer starts timing; as “IN”
IN . ) BOOL M,1,Q, constant
turns on, TOF is on and ET is cleared as 0.

PT Preset value of the timer UDINT Constant
“TOF” is off as the current value of the timer is greater
TOF BOOL M,Q
than or equal to the preset value PT.
ET The current value of the timer. UDINT D

Note: For the sequence chart of TOF_ms, please refer to the program example of TOF_s.
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4. Motion Control Instructions

4.6.25. TONR_ms

API ) ) Controller
TONR_ms Retentive on-delay timer

10MC11T

Explanation of the instruction:
TONR_ms is a retentive on-delay timer with 1ms as the timing unit.
When EN is on and IN is on, the current value ET of the timer starts timing;

When IN is off, the current value ET is maintained. When IN turns on once again, the timing is continued
based on the maintained value ET and the output TONR will be on when ET is greater than or equal to the
preset value PT. After ET reaches PT value, the timing will not be stopped till ET reaches maximum
4294967295.

When EN is off, the current value ET of the timer is cleared as 0 and the output bit is reset.

TONR_ms 0
—EN TONRF—
—In ETH—
—PT

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation

name type device

The execution condition of this instruction.

“TONR_ms” instruction is executed as “EN” turns on; the

EN ] . BOOL M,l1,Q, constant
output “TON" is reset and the current value “ET”" is

cleared as 0 as “EN” turns off.

As “IN” is on, the timer starts timing; as “IN” is off, the

IN . L BOOL M,1,Q, constant
current value “ET” is maintained.

PT Preset value of the timer UDINT Constant,D

The current value “ET" is greater than or equal to the

TONR , BOOL M,Q
prest value PT, “TONR” is on.

ET The current value of the timer. UDINT D

Note: For the sequence chart of TONR_ms, please refer to the program example of TONR_s.
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4. Motion Control Instruction

4.6.26. CMP

API ) . Controller
CMP Comparison of 16-bit integers

10MC11T

Explanation of the instruction:

CMP is used for comparison of two 16-bit signed integers with the result value displayed in one of the three
output bit devices.

When EN is On, compare S1 less than or greater than, or equal to S2 with the result placed in the

corresponding LT, GT or EQ. When EN is Off, the status of the bit device where the comparison result is
placed will keep unchanged.

ChP 0
—EN LT—
—51 ET—
—52 EQi—

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “CMP” is executed as “EN” turns on. BOOL M,I1,Q, constant
S1 The compared value 1 INT Constant,D
S2 The compared value 2 INT Constant,D
“LT” turns on as the operand S1 is less than the
LT BOOL M,Q
operand S2.
“GT" turns on as the operand S1 is greater than the
GT BOOL M,Q
operand S2.
“EQ” turns on as the operand S1 is equal to the operand
EQ BOOL M,Q

S2.
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4. Motion Control Instructions

4.6.27. CMP_DI

API ) . Controller
CMP_DI Comparison of 32-bit integers

10MC11T

Explanation of the instruction:

CMP-DI is used for comparison of two 32-bit signed integers with the result value displayed in one of the
three output bit devices.

When EN is On, compare S1 less than or greater than, or equal to S2 with the result placed in the
corresponding LT, GT or EQ. When EN is Off, the status of the bit device where the comparison result is
placed will keep unchanged.

CMP_DI O

—EN LT—
—51 GT—
—&2 EQ—

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “CMP_DI" is executed as “EN” turns on. BOOL M,1,Q, constant
S1 The compared value 1 DINT Constant
S2 The compared value 2 DINT Constant
“LT” turns on as the operand S1 is less than the
LT BOOL M,Q
operand S2.
“GT" turns on as the operand S1 is greater than the
GT BOOL M,Q
operand S2.
“EQ” turns on as the operand S1 is equal to the operand
EQ BOOL M,Q

S2.
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4. Motion Control Instruction

4.6.28. CMP_R

API ) ) Controller
CMP_R Comparison of floating numbers

10MC11T

Explanation of the instruction:

CMP-R is used for comparison of two 32-bit floating number with the result value displayed in one of the three
output bit devices.

When EN is On, compare S1 less than or greater than, or equal to S2 with the result placed in the

corresponding LT, GT or EQ. When EN is Off, the status of the bit device where the comparison result is
placed will keep unchanged.

CMP_ R [
—EN LT—
—51 GT—
—&2 EQ—

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation i
name type device
EN “CMP_R" is executed as “EN” turns on. BOOL M,I1,Q, constant
S1 The compared value 1 REAL Constant
S2 The compared value 2 REAL Constant
“LT" turns on as the operand S1 is less than the
LT BOOL M,Q
operand S2.
“GT" turns on as the operand S1 is greater than the
GT BOOL M,Q
operand S2.
“EQ” turns on as the operand S1 is equal to the operand
EQ 52 BOOL M,Q
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4. Motion Control Instructions

4.6.29. MOV

API - Controller
MOV Move 16-bit integer
10MC11T

Explanation of the instruction:
MOV is used for sending the 16-bit integer to the target register.

When EN is On, the content of S will be moved to D without changing the original value in S.

Pl 0

—EN OF—
—5

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
EN “MQOV” is executed as “EN” turns on. BOOL M,1,Q, constant
S The source where the data comes from. INT Constant
D The target register INT D

Note: This instruction is used for moving the 16-bit integer only.

m Program example

hAC 1

M0 EM (I D100

oo =

€ When MO turns Off -> On and keeps in ON status, this instruction will be being executed ever after for
sending the content of register DO to register D100.
€ When MO turns On—Off, this instruction will stop execution.
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4. Motion Control Instruction

4.6.30. MOV_DI

API - Controller
MOV_DI Move 32-bit integer

10MC11T

Explanation of the instruction:
MOV _DI is used for sending the 32-bit integer to the target register.

When EN is On, the content of S will be moved to D without changing the original value in S.

MOW DI D

—EN OF—
—5

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “MOV_DI" is executed as “EN” turns on. BOOL M,I1,Q, constant
S The source where the data comes from. DINT Constant,D
D The target register DINT D

Note: This instruction is used for moving the 32-bit integer only.

4.6.31. MOV_R

API ) Controller
MOV_R Move floating number

10MC11T

Explanation of the instruction:
MOV _R is used for sending the 32-bit floating number to the target register.

When EN is On, the content of S will be moved to D without changing the original value in S.

MOV R O

—EN O—
—=

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “MOV_R" is executed as “EN" turns on. BOOL M,I1,Q, constant
S The source where the data comes from. REAL Constant,D
D The target register REAL D

Note: This instruction is used for moving the floating number only.
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4. Motion Control Instructions

4.6.32. MOVF

API

MOVF Move 16-bit integer to multiple registers

Controller

10MC11T

Explanation of the instruction:

MOVF is used for sending one 16-bit integer to multiple target registers.

When EN is on, the content of S1 is sent to the zone with D as the starting register and the data length is
specified by S2. When the data length S2 is larger than maximum 64, it is counted as 64. And the part above

64 is invalid.

MOWE O
—EN O—
—51
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device

EN “MOVF" is executed as “EN” turns on. BOOL M,1,Q, constant

S1 The source where the data comes from. INT Constant,D
The length of the transmitted zone, the max value for S2

S2 ) UINT Constant,D
is 64.

D The starting one of the target registers INT D

Note: This instruction can be used for multi-point transmission of 16-bit integer only.

m Program example

rd O 1l
P 01 EM ] 010
20 51
5] 52
20 —1— 20 —> | p1o W
— 20 > | p11
— 20 > | D12
— 20 > | D13
— 20 > D14 J

S2=5
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4. Motion Control Instruction

4.6.33. MOVF_DI

Explanation of the instruction:
MOVF_DI is used for sending one 32-bit integer to multiple target registers.

When EN is on, the content of S1 is sent to the zone with D as the starting register and the data length is
specified by S2. When the data length S2 is larger than maximum 64, it is counted as 64. And the part above
64 is invalid.

MOWE_ DO 0O
—EN O—
—51
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device

EN “MOVF_DI" is executed as “EN" turns on. BOOL M,I,Q, constant

S1 The source where the data comes from. DINT Constant,D
The length of the transmitted zone, the max value for S2

S2 ) UINT Constant,D
is 64.

D The starting one of the target registers DINT D

Note: When the content of the register is 32-bit data, it will occupy two consecutive registers.

m Program example

KOWE DI 1l
k10 EnN D D100
0o 51
a 52
Do —— D0 —» | D100
Do » | D102
— D0 —» | D104 52=5

— D0 —» | D108

L— D0 —» | D108
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4. Motion Control Instructions

4.6.34. MOVF_R

API i i Controller
MOVF_R Move floatmrgeniusrtg?ser to multiple
g 10MC11T

Explanation of the instruction:
MOVF_R is used for sending one 32-bit floating number to multiple target registers.

When EN is on, the content of S1 is sent to the zone with D as the starting register and the data length is
specified by S2. When the data length S2 is larger than maximum 64, it is counted as 64. And the part above

64 is invalid.
MOWF_R 1]
—En O—
—]51
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device

EN “MOVF_R” is executed as “EN” turns on. BOOL M,1,Q, constant

S1 The source where the data comes from. REAL Constant,D
The length of the transmitted zone, the max value for S2

S2 ) UINT Constant,D
is 64.

D The starting one of the target registers REAL D

Note: This instruction can be used for multi-point transmission of the floating point only. For detailed
application, please refer to the example on MOVF instruction.
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4. Motion Control Instruction

4.6.35. MOVB

API MOVB Move multiple register data to the Controller
target registers LOMC1LT

Explanation of the instruction:
MOVB is used for sending multiple source register values to the corresponding multiple target registers.

When EN is on, the zone data with S1 as the starting register data is sent to the zone with D as the starting
register and the data length is specified by S2. When the data length S2 is larger than maximum 64, it is
counted as 64. And the part above 64 is invalid.

MOvE O
—EN O—
—51
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device

EN “MOVB?” is executed as “EN” turns on. BOOL M,I1,Q, constant
The starting register of the source zone where the data

S1 INT D
comes from.
The length of the transmitted zone, the max value for S2

S2 ) UINT Constant,D
is 64.

D The starting register of the target zone INT D

g Program example

MOYE 0
h0) EN O D100
oo =N
7] a2
Do [—* | D100 [I|
D1 [ | Diof
|
III
D2 —— | D102 |l'|| 525
 — |
D3 » | D103
D4 [ | Dio4 [J
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4. Motion Control Instructions

4.6.36. MOV_BW

API i ' i Controller
MOV_BW Move multiple bit device values to

multiple registers

10MC11T

Explanation of the instruction:
MOV_BW is used for sending multiple bit device values to the word devices.

When EN is on, the bit device data with S1 as the starting bit device data is sent to the register zone with D as
the starting register and the bit device length is specified by S2. When the data length S2 is larger than
maximum 64, it is counted as 64. And the part above 64 is invalid.

MOY_BW D
—EN D—
—51

—152

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device
EN “MOV_BW” is executed as “EN” turns on. BOOL M,1,Q, constant
S1 The source where the data comes from. BOOL M,1,Q
The length of the bit device of the transmitted zone, the
S2 ) UINT Constant,D
max value for S2 is 64.
D The starting register of the target zone INT D

Note: If the bit device of the instruction exceeds the range of that of the controller, only the data in the bit
device within the valid range can be sent.

MOYV_EW O

MO EN D—{ Do ]
M10 51

4 52

S2=4
b15 bLa bzhmb'f
Do [o0Jof 1] 1fofof1[1]ofoJof1]o]f1[1]0]

A

M13|M12[M11[M10|
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4. Motion Control Instruction

4.6.37. MOV_WB

API i i Controller
MOV_WE e e b dovices.
P 10MC11T

Explanation of the instruction:
MOV_WSB is used for sending multiple word device values to the bit devices.

When EN is on, the register value with S1 as the starting one is sent to the bit device with D as the starting
one. The sent word device data length is specified by S2. When the data length S2 is larger than maximum
64, it is counted as 64. And the part above 64 is invalid.

MOV _WE 0
—EN D—
—51

—52

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation .
name type device
EN “MOV_WB?" is executed as “EN" turns on. BOOL M,I1,Q, constant
S1 Storage area for data source INT D

The length of the register of the transmitted zone, the
S2 ) UINT Constant,D
max value for S2 is 64.

D The starting one of the target bit device. BOOL M,Q

Note: If the register of the instruction exceeds the range of register of the controller, only the data in the
register within the valid range can be sent.

Lg Program example

MOV _WE 0

h10 EN D M0 |
D0 51

4 52

DO [b15[b14[b13[b12]b11]b10] b9 [ b8 | b7] b6 [ b5 [ b4 [ b3 | b2 [b1 | bO

IR N R O O TN SR S T 2N S N N N N

(M15]lM14[M13[M12]M11[M10] Mg | M8 | M7 [ M6 | M5 | M4 [ M3 | M2 | M1 [ MO

D1 [b15[b14[b13[b12]b11]b10] b9 | b8 | b7] b6 b5 [ b4 [ b3 | b2 [b1 | bO

R N N O TN TN SN SR T 2R S 2 2 2 2N

[M31]M30]M29]M28|M27|M26|M25M24|M23|M22|M21|M20[M19[M18|M17|M16

D2 [b15[b14[b13[b12]b11]b10] b9 | b8 | b7] b6 b5 [ b4 [ b3 | b2 [b1 | bO

R N T DN T T SN R TR 2R S 2 2 R N

(M47[M46|M45|Ma4[M43[M42|M41]M40[Mm39 M38|M37]M3B6|M35|M34|M33 M32

D3 [b15[b14[b13[b12|b11]b10] b9 | b8 | b7| b6 b5 [ b4 [ b3 | b2 [b1 | bO

R N T TN T TN R R T 2 S 2 T N 2N

[m63]m62[M61[ME0[M59M58] M57M56[M55 M54M53[M52]M51]M50[M49M48
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4. Motion Control Instructions

4.6.38. ZCP

AP ZCP Compare 16-bit integer to the Controller
values in one zone LOMC11T

Explanation of the instruction:
ZCP is used for comparison of one 16-bit signed integer with one zone.

When EN is on, S is within the range from Low value to High value, Q=0n and nQ=0ff; if S value is out of the
range from Low value to High value, nQ =On and Q=0ff;

When EN is Off, the status of Q and nQ keeps unchanged.

ZCP
—EN G—
—5 no—
— Loy
—High

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “ZCP” is executed as “EN” turns on. BOOL M,1,Q, constant
S The compared value INT Constant,D
Low The lower limit for zone comparison INT Constant,D
High The high limit for zone comparison INT Constant,D
As the instruction is executed and LowsS <High, the “Q”
Q bit is on BOOL M.Q

As the instruction is executed and High<<S or S<<Low,
nQ o BOOL M,Q
the “nQ” bit is on.
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4. Motion Control Instruction

4.6.39. ZCP_DI

API ZCP DI Compare 32-bit integer to the Controller
- values in one zone 10MC11T

Explanation of the instruction:
ZCP_Dl is used for comparison of the signed 32-bit integer with one zone.

When EN is on, S value is within the range from Low value to High value, Q=On and nQ=0ff; if S value is out
of the range from Low value to High value, nQ =On, Q=0ff;

When EN is Off, the status of Q and nQ keeps unchanged.

ZCP DI 1]
—EN Ci—
—5 nGi—
— Loy
—High

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “ZCP_DI" is executed as “EN”" turns on. BOOL M,l1,Q, constant
S The compared value DINT Constant,D
Low The lower limit for zone comparison DINT Constant,D
High The high limit for zone comparison DINT Constant,D
As the instruction is executed and Low <S <High, the
Q - BOOL M,Q
“Q” bitis on.

As the instruction is executed and High<<S or S<<Low,
nQ o BOOL M,Q
the “nQ” bit is on.
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4. Motion Control Instructions

4.6.40. ZCP_R

API 2CP R Compare floating number to the Controller
- values in one zone 10MC11T

Explanation of the instruction:
ZCP_R is used for comparison of the 32-bit floating number with one zone.

When EN is on, S value is within the range from Low value to High value, Q=On and nQ=0ff; if S value is out
of the range from Low value to High value, nQ =On, Q=0ff;

When EN is Off, the status of Q and nQ keeps unchanged.

FCP R0
—EN Ci—
—5 nci—
— Loy
—High

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
EN “ZCP_R" is executed as “EN" turns on. BOOL M,1,Q, constant
S The compared value REAL Constant,D
Low The lower limit for zone comparison REAL Constant,D
High The high limit for zone comparison REAL Constant,D
As the instruction is executed and LowsS <High, the “Q”
Q bit is on BOOL MQ

As the instruction is executed and High<<S or S<<Low,
nQ . BOOL M,Q
the “nQ” bit is on.
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4. Motion Control Instruction

4.6.41. SET
API L _ Controller
SET Setting instruction
10MC11T
Explanation of the instruction:
SET is used to set one single bit device to On status.
When EN of the instruction is on, Q is on; as EN is off, Q is still on.
SET
—EM L
Explanation of input and output parameter of the instruction:
Parameter ) Data Available
Explanation .
name type device
EN “SET" is executed as “EN” turns on. BOOL M,1,Q, constant
The output bit Q is set to ON status as the instruction is
Q BOOL M,Q
executed.
4.6.42. RESET
API ) ) Controller
RESET Reset instruction
10MC11T

Explanation of the instruction:
RESET is used to reset one single bit device.

When EN of the instruction is on, Q is reset to Off state; as EN is off, Q status keeps unchanged.

FESET O
—EN Ch—

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device
EN “RESET" is executed as “EN” turns on. BOOL M,I1,Q, constant
The output bit Q is reset when the instruction is
Q BOOL M,Q
executed.
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4. Motion Control Instructions

4.6.43. OUT
API o Controller
ouT Coil driving
10MC11T
Explanation of the instruction:
OUT is used to drive one single bit device.
When EN of the instruction is on, Q is On; when EN is off, Q is off.
ouT 0
—EN CiI—
Explanation of input and output parameter of the instruction:
Parameter i Data Available
Explanation )
name type device
EN “OUT” is executed as “EN" turns on. BOOL M,1,Q, constant
The output bit Q is set to On state when the instruction
Q : BOOL M,Q
is executed.
4.6.44. R_Trig
API ) . ) , Controller
R_Trig Rising edge triggering
10MC11T

Explanation of the instruction:

R_Trig is used to trigger via CLK bit rising edge to make Q bit generate the high level for one scan cycle.
When EN is On and CLK turns off -> on, Q outputs the high level for one scan cycle.

R_Trig O

—EM Q—
—CLK

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device
EN “R_Trig” is executed as “EN” turns on. BOOL M,I,Q, constant
CLK The rising edge triggering bit BOOL M,1,Q, constant
The rising edge of CLK makes Q be in on status for one
Q . o BOOL M,Q
cycle when the instruction is being executed.

DVP-MC operating manual 4-145



4. Motion Control Instruction

Lg Program example

As 10=0n and MO turns off -> on via the trigger of the rising edge, "R_Trig" instruction is executed,;
"QO0" outputs the pulse once and the length of the pulse is one scan cycle.

R Trig O

0 EN a—{ Qo |

M0 CLk

Sequence chart:

MO | I

I
‘ Cne scan cycle
Qo
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4. Motion Control Instructions

4.6.45. F_Trig

API . . . . Controller
F_Trig Falling edge triggering
10MC11T

Explanation of the instruction:

F_Trig is used to trigger via falling edge of CLK bit to make Q bit generate the high level for one scan cycle.

When EN is On and CLK turns on -> off, Q outputs the high level for one scan cycle.

F_Trig O

—EN Ci—
—CLk

Explanation of input and output parameter of the instruction

Parameter i Data Available
Explanation )
name type device
EN “F _Trig" is executed as “EN” turns on. BOOL M,l,Q, constant
CLK The falling edge triggering BOOL M,l,Q, constant
The falling edge of CLK makes Q be in on status for one
Q . L BOOL M,Q
cycle when the instruction is being executed.

Q Program example

As 10=0n and MO turns on -> off via the trigger of the falling edge, "F_Trig" instruction is executed; "Q0"
outputs the pulse once and the length of the pulse is one scan cycle.

F_Trig O

0 EN a— Q0 ]

M0 CLK

Sequence chart:

. ] -

‘ ‘ One scan cycle ‘

Qd
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4. Motion Control Instruction

4.6.46. ZRSTM

API Controller

10MC11T

ZRSTM Reset one zone of bit devices

Explanation of the instruction:
ZRSTM is used to reset multiple continuous bit devices.

When EN is on, the bit devices with S1 as the starting device are reset and the length of the reset bit devices
is specified by S2;

When EN is off, the status of the bit devices is unchanged. If the length specified by S2 exceeds maximum 64,
it is counted as 64 and the part above 64 is invalid.

ZRESTM 0

—EN
—51
—52

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation i
name type device
EN “ZRSTM" is executed as “EN” turns on. BOOL M,1,Q, constant
S1 The starting bit device reset BOOL M,Q
Specify the quantity of the bit device; the max value of
S2 S is 64 UINT Constant, D
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4. Motion Control Instructions

4.6.47. ZRSTD

API . Controller
ZRSTD Reset one zone of registers
10MC11T

Explanation of the instruction:
ZRSTD is used to reset multiple continuous registers.

When EN is on, the registers with S1 as the starting register are cleared as 0; and the number of the registers
is specified by S2;

When EN is off, the values of the registers are unchanged.

If the length specified by S2 exceeds maximum 64, it is counted as 64 and the part above 64 is invalid.

ZESTD O

—EN
—51
—132

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
EN “ZRSTD" is executed as “EN” turns on. BOOL M,1,Q, constant
S1 The reset starting register INT D

Specify the quantity of the registers; the max value of
S2is 64.

S2 UINT Constant, D
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4. Motion Control Instruction

4.6.48. SQRT_R

API . Controller
SQRT_R Square root of floating number
10MC11T

Explanation of the instruction:
SQRT_R is used for arithmetic square root operation of 32-bit floating number.

When EN is on, arithmetic square root operation of the floating number specified by S is conducted and the
result is saved in D device.

SQRT R O

—EN OF—
—5

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
EN “SQRT_R” is executed as “EN” turns on. BOOL M,1,Q, constant
S1 Radicand REAL Constant, D
D Arithmetic square root REAL D

Note: Operand S1 must be the floating number. When S1 is equal to or less than 0, the result value stored in
D device is 0.

4.6.49. MOD
API ) L Controller
MOD Get remainder of 16-bit integer
10MC11T
Explanation of the instruction:
MOD is used for getting the remainder of 16-bit integer through division operation.
When EN is on, divide S1 by S2 and the remainder of S1 is stored in D device.
KOO 0
—EN O—
—51
—52
Explanation of input and output parameter of the instruction:
Parameter ) Data Available
Explanation )
name type device
EN “MOD” is executed as “EN” turns on. BOOL M,1,Q, Constant
S1 Dividend INT Constant, D
S2 Divisor INT Constant, D
D Remainder INT D

Note: Operand S1 and S2 must be 16-bit integers.
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4. Motion Control Instructions

4.6.50. MOD_DI

API ) . Controller
MOD_DI Get remainder of 32-bit integer
10MC11T
Explanation of the instruction:
MOD_DI is used for getting the remainder of 32-bit integer through division operation.
When EN is on, divide S1 by S2 and the remainder of S1 is stored in D device.
w0 O 0
—ENM O—
—51
—52
Explanation of input and output parameter of the instruction:
Parameter ) Data Available
Explanation .
name type device
EN “MOD_DI” is executed as “EN” turns on. BOOL M,1,Q, Constant
S1 Dividend DINT Constant, D
S2 Divisor DINT Constant, D
D Remainder DINT D
Note: Operand S1 and S2 must be the 32-bit integers.
4.6.51. MOD_R
API ) ) Controller
MOD_R Get remainder of floating number
10MC11T
Explanation of the instruction:
MOD_R is used for getting the remainder of floating number through division operation.
When EN is on, divide S1 by S2 and the remainder of S1 is stored in D device.
MOD R 0
—EN O—
—51
—
Explanation of input and output parameter of the instruction:
Parameter ) Data Available
Explanation )
name type device
EN “MOD_R” is executed as “EN" turns on. BOOL M,1,Q, constant
S1 Dividend REAL Constant, D
S2 Divisor REAL Constant, D
D Remainder REAL D
Note: Operand S1 and S2 must be the floating numbers.
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4. Motion Control Instruction

4.6.52. Real_To_Int

API ' i Controller
Real_To_Int Convert floating number into

16-bit integer 10MC11T

Explanation of the instruction:

Real_To_Intis used for converting 32-bit floating numbers into the signed 16-bit integer. When EN is on,

floating number S value is converted into the signed 16-bit integer which is stored in D device and S value
keeps unchanged.

Real To_Int D

—EM D—
—5

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device
. MIIIQI
EN “Real_To_Int" is executed as “EN” turns on. BOOL
Constant
S The floating point to be converted REAL Constant, D
D The 16-bit integer which has been converted INT D
4.6.53. Real_To_DInt
API ' i Controller
Real_To_Dint Convert3fl2c3§;[t|rilrg]]t2u(rar:ber into
9 10MC11T

Explanation of the instruction:

Real_To_Dint is used for converting 32-bit floating number into the signed 32-bit integer.

When EN is on, floating number S value is converted into the signed 32-bit integer which is stored in D device
and S value keeps unchanged.

Real_To Dint O

—EN O—
—5

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
. MIIIQI
EN "Real_To_DInt" is executed as “EN” turns on. BOOL
-~ Constant
S The floating point to be converted REAL Constant, D
D The 32-bit integer which has been converted DINT D
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4. Motion Control Instructions

4.6.54. Int_To_Real

API -bit i i i Controller
Int_To_Real Convert 16-bit integer into floating

number 10MCI1T

Explanation of the instruction:
Int_To_Real is used for converting the signed 16-bit integer into 32-bit floating number.

When EN is on, the signed 16-bit integer S value is converted into the 32-bit floating number which is stored
in D device and S value keeps unchanged.

Int_ To_Real 0O

—EN D—
—5
Explanation of input and output parameter of the instruction:
Parameter i Data Available
Explanation )
name type device
. M!I!Q!
EN “Int_To_Real” is executed as “EN” turns on. BOOL
Constant
S The 16-bit integer to be converted INT Constant, D
D The floating number which has been converted REAL D
4.6.55. DInt_To_Real
API -biti i i Controller
Dint_To_Real Convert 32 blrglljr:rt%%?r into floating
10MC11T

Explanation of the instruction:

Dint_To_Real is used for converting the signed 32-bit integer into 32-bit floating number.

When EN is on, the signed 32-bit integer S value is converted into the 32-bit floating number which is stored
in D device and S value is unchanged.

Dint_To_Real O

—EN ]
—5

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
. M,I,Q,
EN “DInt_To_Real” is executed as “EN” turns on. BOOL
- = Constant
S The 32-bit integer to be converted DINT Constant, D
D The floating point which has been converted REAL D

DVP-MC operating manual 4-153



4. Motion Control Instruction

4.6.56. Offset

AP Offset 16-bit integer index register Controller
instruction LOMC1LT

Explanation of the instruction:
Offset instruction is used for operation of 16-bit integer index register.

When EN is on, add the In_E value to S register address and the result is the address of source index
register; add the Out_E value to D register address and the result is the address of the destination index
register. The destination index register value changes with the changing source index register value. When S
is linked to the output pin of other instruction with a line, the In_E value is invalid; When D is linked to the
input pin of other instruction with a line, the Out _E value is invalid.

Offset 0
—EM Dp—
—5
—In_E
—out_E

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation .
name type device
. M!'!Q!
EN “Offset” is executed as “EN” turns on. BOOL
constant
S The start address of source register INT D
In_E Address offset length of source register INT D
Out E Address offset length of destination register INT D
D The start address of destination register INT D

!;E! Example 1

Offset 1]
I=TRLE EmM ] Dz200=0
D 00=0 5
D=2 In_E
D2=3 Qut_E

Program Explanation:

€ When M0=on, S is D100; In_E=2 and the source index register address is D(100+2)=D102.
€ When D is D200 and Out_E=3, the destination index register address is D(200+3)=D203 and
meanwhile, the content of D102 is moved to D203.
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4. Motion Control Instructions

m Example 2

Offset 1

1=TRLE EM ]

TRUE EM D =
Da0o=0 s D0=5 In_E

D2=Fk Out_E

DE00=0

Program Explanation:

*

*

L 4
L 4

When the input pin S of Offset instruction and the output pin D of MOV instruction are linked with a line,
the In_E value is invalid.

When M1 is on, the source index register address of Offset instruction is the input device (S) address of
MOV function block, which is fixed to D500.

The output D of Offset instruction is D600, Out_E= 6, the destination index register address is
D(600+6)=D606.

Move the content of D500 to D606.

When Out_E value changes, the content of D500 can be moved to different registers.

m Example 3

R 2 1
Ofiet B [TRUE N D
F2=TRUE EN D g
C1000=0 5
D0=240 In_E
D2=200 out_E

Program Explanation:

*

*

The output pin D of Offset instruction and the input pin S of MOV instruction are linked with a line, the
Out_E value is invalid.

When M2 is on, the input S of Offset instruction is D1000, In_E=350 and the source index register
address is D(1000+350)=D1350.

The vaule of the source index register address is moved to the output D of Offset instruction and the
D1350 value is moved to D2000.

When In_E value changes, the content of different registers can be moved to D2000.
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4. Motion Control Instruction

4.6.57. Offset_DI

il -biti i i Controller
Offset_DI 32-bit integer index register

Instruction 10MC11T

Explanation of the instruction:
Offset_Dl is used for operation of 32-bit integer index register.

When EN is on, add the In_E value to S register address and the result is the address of source index
register; add the Out_E value to D register address and the result is the address of the destination index
register. The destination index register value changes with the changing source index register value. When S
is linked to the output pin of other instruction with a line, the In_E value is invalid; When D is linked to the
input pin of other instruction with a line, the Out _E value is invalid.

Offzet 01 0
—EM D—
—5
—In_E
— ot E

Explanation of input and output parameter of the instruction:

Parameter ) Available
Explanation Type .
name device
. M1|1Q1
EN “Offset_DI” is executed as “EN” turns on. BOOL
constant
S The start address of source register DINT D
In_E The address offset length of source register INT D
Out E The address offset length of destination register INT D
D The start address of destination register DINT D
!;Q Example 1
Offset. DI 0O
N=TRLE EM ] D200=0
D100=0 ]
D=3 In_E
D2=5 out_E

Program Explanation:

€ When MO is on, S is D100; In_E= 3 and the source index register address is D(100+3)=D103;
€ Dis D200; Out_E= 5 and the destination index register address is D(200+5)=D205;
€ At the moment, move the content of D103 to D205.
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m Example 2

Program Explanation:

*

*

TRUE
D300=0

MOY_Dl

o

Offset DI

EM
5
In_E

Qut_E

1

D Da0o=0

When the input pin S of Offset_DI instruction and the output pin D of MOV_DI instruction are linked with
a line, the In_E value is invalid.

When M1 is on, the source index register address of Offset_DI instruction is the input device (S) address
of MOV_DI function block, which is fixed to D300.

The output D of Offset_DI instruction is D800, Out_E= 9, the destination index register address is
D(800+9)=D809.
Move the content of D300 to D809.

When Out_E value changes, the content of D300 can be moved to different registers.

@ Example 3

Program Explanation:

*

*

Offzet_D

M2Z=TRLE

03200=0

EM
g

D0=5555

D2=22322

In_E

Out_E

1
D

MO Dl

TRUE EM

1

D D700=0

The output pin D of Offset_DI instruction and the input pin S of MOV _DI instruction are linked with a line,
the Out_E value is invalid.
When M2 is on, the input S of Offset_DI instruction is D3200, In_E=5555 and the source index register

address is D(3200+5555)=D8755.

The vaule of the source index register address is moved to the output D of MOV _DI instruction and the
D8755 value is moved to D700.
When In_E value changes, the content of different registers can be moved to D700.
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4.6.58. Offset_R

API

Offset_R Floatmg_-pom_t numb_er index
register instruction

Controller

10MC11T

Explanation of the instruction:

Offset_R is used for operation of 32-bit floating-point number index register.

When EN is on, add the In_E value to S register address and the result is the address of source index
register; add the Out_E value to D register address and the result is the address of the destination index

register. The destination index register value changes with the changing source index register value. When S

is linked to the output pin of other instruction with a line, the In_E value is invalid; When D is linked to the
input pin of other instruction with a line, the Out _E value is invalid.

Offset R ]
—EN D—
—5
—In_E
—owut_E
Explanation of input and output parameter of the instruction:
Parameter ) Available
Explanation Type .
name device
. M!I!Q!
EN “Offset_R” is executed as “EN” turns on. BOOL
constant
S The start address of source register REAL D
In_E The address offset length of source register INT D
Out E The address offset length of destination register INT D
D The start address of destination register REAL D

Note:For the example of Offset_R, please refer to the program example of Offset_DI.
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4.7. Application Instruction

4.7.1. Rotary Cut Technology

Rotary cut is the technology to cut the material in transmission vertically. The knife conducts cutting on the
cut surface periodically with the rotation of the rotary cut axis.

E E

]
DVP10MCI11T Feed axis

o

s [l [ |
Ell=x[r==x8

Rotary cut axis

o

Rotary cut roller

(For cutting)

Material
= § / =
/ Ed

Feed roller
(For feeding material)

/

Note: The feed axis is to control the feed roller; the rotary cut axis is to control rotary cut roller with the knife
mounted on the rotary cut roller. The rotary cut function is usually used for cutting of the thin material or the
material of medium thinness and can be applied in packaging machine, cutting machine, punching machine,

printing machine etc.

A R2
' R1 P2 P1 bl
= A == Nif =>
'//' 1 |
Cutting Cutting Cutting
position position position
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4.7.2. Rotary Cut Parameters

Parameter . .
o Explanation Instruction name
in figure
L The cutting length of the processed material FdAxis_CutLength
The radius of feed axis, i.e. the radius length of the
R1 FdAxis_Radius

feed roller.

The radius of rotary axis, i.e. the distance from
R2 ] RotAxis_Radius
center of the rotary roller to tool bit.

The number of the knife in the rotary roller. The
N ] o RotAxis_KnifeNum
knife number is 1 in figure above.

P1 The starting position of the synchronous area. FdAxis_SyncStartPos

P2 The end position of the synchronous area. FdAxis_SyncStopPos

4.7.3. Control feature of rotary cut function

Rotary cut function is a type of special electronic cam function. The figure of cam curve is shown below for
continuous cutting.

! Position of rotary cut axis

Position of feed axis

[
>

1) User can set the cutting length freely according to the technological requirement and the cutting length
could be less or more than the circumference of the cutter.

2) Inthe sync area, the knife and feed axis keep synchronous in speed to complete the cutting action.

3) DVP10MC1A1T supports the rotary roller with multiple knives.

4) The feed axis is able to make the motion at a constant speed, acceleration, or deceleration during
cutting.

5) When rotary cut relation is broken off, the knife stops at the zero point of the system, i.e. the entry
position for rotary cutting.
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4.7.4. Introduction to the Cam with Rotary Cut Function

The function curve of the cam with rotary cut function could be divided into sync area and adjustment area.

Sync area: Feed axis and rotary axis make the motion at a fixed ratio (Linear speed of knife is usually equal
to that of the cut surface), and material cutting takes place in sync area.

Adjustment area: Due to different cutting length, position need be adjusted accordingly. Adjustment area can
be in the following three situations based on various cutting length.

B Short material cutting

When cutting length is less than the knife roller circumference, the rotary cut curve for any cycle is shown
below.

A Rotary cut axis Sync area
S R
l ! :
I ] I
I I
! Adjustment area : :
L e e e ——— Voo 1
1 I I
1 | | 1
: E ! :
50 : ! |
T e : ! :
S 3 : : !
== !
%3 : . |
> | | [
3 ! : .
e, l ' |
I ! |
| : 1
. | Sync | . |
; area | : :
I l ! I
N 4 PN T CoT T k
! i Cutting length is less ! |
| ,  than the knife roller | !
: : circumference : ' Feed axis
¥ _ I ] L »
1 1 I | -
! End of sync Start of !
area , sync area
- - Cutting length y -”

For the cutting of the short material, rotary cut axis must accelerate first in adjustment area, and then
decelerate to the synchronous speed.

B Equal length cutting

When the cutting length is equal to knife roller circumference, the rotary cut curve for any cycle is shown
below.
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4 Rotary cut axis Sync area

'
e

I 1 I
1 1 I
I 1 I
1 1 I
52 | | :
(‘_Dh 8 [ I I
33 : I .
3 : I I
= O | 1 |
> [ 1 |
2 . . |
1 1 I
9... 1 1 1
. Sync ! : :
' area ! !
| ! ' :
] S—— A . N ;
\ : Cutting length equals the !
! + knife roller circumference !

! : | ' Feed axis

Y _ | ! : »

I . ' I
! End of sync Start of sync
«--. ~area Cutting length- €2

In this situation, feed axis and rotary cut axis in sync area and non-sync area keep synchronous in speed.
The rotary cut axis does not need to make any adjustment.

B Long material cutting

When the cutting length is greater than the knife roller circumference, the rotary cut curve for any cycle is
shown below.

A .
Rotary cut axis Sync area
' | :
| : )
1 ]
! Adjustment area E 1
S < |
20 : : |
= 3 - ! !
== i | I
T 3 i i !
S 3 | i |
2 | e : |
o area 1 : !
A . : !
1 | 1
: E Cutting length is greater than the ' |
' | knife roller circumference | i .
: ! ! 'Feed axis
¥ : : —
: End of sync Start of sync i
| area area !
- TTT T Cutting length ~==========-- >

In this situation, rotary cut axis should decelerate first in adjustment area and then accelerate to synchronous
speed. If the cutting length is far greater than rotary cut roller circumference, the roller may decelerate to O
and then stay still for a while; finally, accelerate up to synchronous speed. The greater the cutting length is,
the longer the roller stays.
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Additionally, when rotary cut function is started or broken off, the cam curves used are different.

B The entry curve

It is the rotary cut curve when rotary cut function is started

A Rotary cut axis
Sync area

Adjustment area

I
I | 1
I 1 1
I | I
Entry ! : |
point | '
| 1 1
I 1 1
| 1 1
I 1 1
Sync | : l
area | : :
—————— 5 | 1
1 | 1
I 1 1
! : |Eeed axis
: End of sync Start of :
| area ] sync area :
R T, Cutting length - - - - - - - - o oo oo~ -

The curve is the rotary cut function entry curve. When the rotary cut function is started up, the rotary cut axis
will follow the feed axis to rotate according to the curve. The entry position is based on the rotary cut axis. For
the single knife, the cutting position is directly below the rotary cut roller if the entry position is over the rotary
cut roller in the following figure. Before the rotary cut function is started up, the knife must be turned to the
upper of the rotary roller. Otherwise, the cutting may happen in the adjustment area.

v
Cutting
position

When the rotary roller is mounted with multiple knives, the distance between knives should be the same and
the cutting position is at the center of the knife distance. See the two-knife figure below.
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Cutting
position

Knife 1 Knife 2
horizontal line - ———--- e
Cutting
position
B The end curve
It is the rotary cut curve when the rotary cut function is broken away.
A Rotarycut axis
Sync area
I I
| |
Adjustment area ! !
e M i
| : |
End point: : :
1 I
$----- e e |
| 1 I
| 1 1
I | I
Sync | : :
area : : ;
———————————————————————————————— =1 I
| | I
: : | Feed
! ! | axis
1 | | >
I End of sync area Start of sync area !
|
[ -mmmm e e Cutting length--------—-———— -~ »

After the instruction “APF_RotaryCut_Out” is started up, the system will use the curve to make the rotary cut
axis break away from the rotary cut state. Eventually, the knife stops at the end position as shown in the
figure above.

The end position is based on the rotary axis. For the single knife, the end position is the entry position and it
is also right above the rotary cut roller.
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4.7.5. Rotary Cut Instructions

475.1. APF_RotaryCut_Init

API

APF_RotaryCut_Init Initialize rotary cut

Controller

10MC11T

Explanation of the instruction:

The instruction is used for initializing the radius of rotary axis and feed axis, the cutting length, synchronous
area and etc if the rotary cut relation has not been established. After execution of the instruction is completed,
the relevant parameters are loaded so as to be called while the rotary cut relation is being established. If the
rotary cut relation has been established, the instruction is used for modifying the rotary cut parameters. And
the newly set parameters will be effective in the following period after the execution of the instruction is

finished.

AFF_RotaryCut_Init 0

—{Execute Done—
—RotaryAxisRadius Error—
—Rotarylxisknifellum  ErrorlD—
—{FeedAxisRadius
—CutLength
—{SyncstartPos
— =yncStopPos
—RotaryCutiD

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device
When “Execute” turns off -> on, the
Execute . L BOOL M,1,Q, constant
instruction is executed.
) ] The radius of rotary cut axis, i.e. the distance
RotaryAxisRadius REAL Constant, D
from center of the rotary cut roller to the knife.
o The number of the knife of rotary axis, i.e. the
RotaryAxisKnifeNum , UINT Constant, D
number of knife mounted on the rotary roller
, ) The radius of feed axis; i.e. the radius length
FeedAxisRadius REAL Constant, D
of the feed roller
CutLenth The cutting length of material REAL Constant, D
The start position of the sync area, i.e. the
SyncStartPos corresponding feed axis position when the REAL Constant, D
sync area starts.
The end position of the sync area, i.e. the
SyncStopPos corresponding feed axis position when the REAL Constant, D
sync area ends.
The number for a group of rotary cut
RotCutID instructions; a group of rotary cut instructions UINT Constant, D
use the uniform number. Setting range: 0~7.
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Parameter . Data Available
Explanation .
name type device

When parameter setting is completed,
Done "Done" turns on; when “Execute” turns off, BOOL M,Q
"Done" is reset.

When any error is detected, "Error” turns on;
Error . BOOL M,Q
when "Execute" turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D

Note:
1. The value of "SyncStartPos" in sync area is always greater than "SyncStopPos" in sync area. As
below figure shows, the cutting length is 320; "SyncStartPos" is 310; "SyncStopPos": 10.

j«——— CutlLenth=320 > CutLenth=320 ——

I I
I I
I I
I I
1 I
I 1
& 4

L |
1 |
1 1
I 1
1 |
| 1
I

—————f
——————

SyncStopPos=10 SyncStopPos=10

| SyncStopPos=10
|

v ¥ v
SyncStartPos=310 SyncStartPos=310 SyncStartPos=310

2. The limit for sync area is that it must not be larger than the half of cutting length. In above figure,
sync area is 20, and the half of the cutting length is 160.

3. The length parameters in the function are RotaryAxisRadius, FeedAxisRadius, CutLenth,
SyncStartPos, and SyncStopPos with the uniform unit. For example, if the unit for one of the
parameters is CM (centimeter), the units for other parameters must be CM as well.
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4.7.5.2. APF_RotaryCut_In

API . Controller
APF_RotaryCut_In Rotary cut-in

10MC11T

Explanation of the instruction:

The instruction is used for establishing the rotary cut relation and specifying the axis number of the rotary axis
and feed axis according to the application requirement. After the execution of the instruction succeeds, the
rotary cut axis follows the feed axis to make the motion according to the rotary cut curve.

APF RotaryCut In 1]
—Execute Donep—
—RotaryAxis Errar—
—Feedixis ErrarlDpF—
—RotaryCutlD

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation )
name type device
When “Execute” turns off -> on, the instruction is
Execute BOOL Constant, D
executed.
RotaryAxis | The rotary axis number UINT M,1,Q, constant

The feed axis number. We suggest that the feed axis
number should be less than the rotary axis number so
FeedAxis that the rotary axis could better follow the feed axis for UINT Constant, D
motion. The axis number can be set in order of 1~24
from small to large.

The number for a group of rotary cut instructions; a
RotCutID group of rotary cut instructions use the uniform number. UINT Constant, D
Setting range: 0~7.

When the execution of “APF_RotaryCut_In" is
Done completed, "Done" turns on; when “Execute” turns off, BOOL M,Q
"Done" is reset.

When any error is detected, "Error" turns on; when

Error . BOOL M,Q
"Execute" turns off, "Error" is reset.

ErrorID Error code. Please refer to section 5.3. UINT D
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4.7.5.3. APF_RotaryCut_ Out

API Controller
APF_RotaryCut_Out Rotary cut-out

10MC11T

Explanation of the instruction:

The instruction is used for disconnecting the already established rotary cut relation between the rotary axis
and feed axis. After the rotary cut relation is disconnected, the knife of the rotary axis will stop at the entry
point and will not follow the feed axis any more. The instruction has no impact on the motion of the feed axis.

APF_RotaryCut_Out O

—Execute Doner—
—{Rotaryfxis Error—
—RotaryCutlD ErroriD—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation .
name type device
When “Execute” turns off -> on, the instruction is
Execute BOOL Constant, D
executed.
RotaryAxis The axis number of rotary axis UINT M,I1,Q, constant

The number for a group of rotary cut instructions; a
RotCutID group of rotary cut parameters use the uniform UINT constant, D
number. Setting range: 0~7

When “APF_RotaryCut_Out” execution is completed,
Done "Done" turns on; when “Execute” turns off, "Done" is BOOL M,Q
reset.

When any error is detected, "Error" turns on; when
Error . BOOL M,Q
"Execute” turns off, "Error" is reset.

ErroriD Error code. Please refer to section 5.3. UINT D

Note:

1. Rotary cut function control sequence:

Modify the parameter [ MC_Power ]

In rmotion ) -
¥ — Fill the technological parameter
[APF—RDtawCUt—l nltJ Initialize rotary cut function
- >

¥
[ APF_RotaryC ut_Ir‘l_] Start rotary cot function

r
{{g\p,: RotaryCut Dut_] Exit from rotary cut function

Restart rotary cut function

2. When the rotary cut function is executed, the rotary cut axis can only execute APF_RotaryCut_Out and
MC_Stop instruction and other instructions are invalid.
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4.7.6. Application Example of Rotary Cut Instructions

The section explains the setting of rotary cut parameters, establishment and disconnection of rotary cut

relation. The following is the program example.

The key parameters in the example:

Parameter Current value
RotaryAxis 15
FeedAxis 2
RotaryAxisRadius 10 (Unit: units)
RotaryAxisKnifeNum 1
FeedAxisRadius 20 (Unit: units)
CutLenth 30 (Unit: units)
SyncStartPos 19 (Unit: units)
SyncStopPos 1 (Unit: units)

Program Example

1) As M1 is on, the servo with the node address 2 turns "Servo On"; as M2 is on, the servo with the

node address 1 will turn "Servo On".

MZ_FPower 0
2 A Status M0
ful 1 Enable Errar hi1 1
1 AxisStart ErrorlD o
MZ_Power 1
15 A Status Mz0
i 2 Enable Errar Mz1
1 AxisStart ErrorlD 01

2) Set the rotary cut technology parameters of master axis and slave axis. Radius of rotary axis is 10,
knife quantity of rotary axis is 1, and cutting length of feed axis is 30.
The start position of synchronous area is 19, end position of synchronous area is 1, and the rotary

cut group number is 1. When M3 is on, rotary cut technology parameters will be initialized.

APF_RotaryCut_Init 2
i3 Execute Cone W30
10 RotarvaxisRadius Errar W31
1 Rotarpaxiskniferum ErrorlD D300
20 FeedfxisRadius
a0 Cutlength
14 SyncStartPos
1 SyncStopPos
1 RotaryCutlD
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3) When M4 is on, the rotary cut relation starts being established. When M40 is on, it indicates the

relation between rotary axis and feed axis is made successfully. Servo 2 is feed axis (master axis)

and servo 1 is rotary axis (slave axis). The servo of node ID 15 is the rotary cut axis.

h4

15

2

1

APF_RotawCut_In 3
Execute Ciane
Rotarfeis Errar
Feedfxis ErrorlD
RotaryCutiD

M40

LEY

Da00

4) When M5 is on, feed axis starts to execute the velocity instruction. At this moment, rotary axis

executes the rotary cut action based on the phase of feed axis.

k]

500

5000

5000

M _foveelocity 4
s Intfelocity
Execute Ahort
Welocity Errar
Acceleration ErrariD
Deceleration
Direction

a0

hl 51

52

Da0n

5) When M6 is on, rotary axis starts to break away from feed axis. When M60 is on, it symbolizes

rotary axis breaks away from feed axis successfully. After rotary axis breaks away from feed axis, it

will return to the entry point and feed axis motion will not impact rotary axis any more.

1]

15

APF_RotaryCut_Out b
Execute Done
Rotarfxis Errar
RotaryCutlD ErrarlD

G0

W0

DaEo0
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4.7.7. Flying Shear Technology

Flying shear is the technology to cut the material in transmission vertically. The slave axis starts to accelerate
from the wait position. After its speed is up to the synchronous speed, the follower of the lead screw and
material move at the same speed; they are relatively static; the Insync bit is on and the shear axis is triggered

to control the shear to do the cutting upward.
Material
< / % <
/

The structure figure of flying shear is shown as follows.

Shear
= &
S N

| !

Lead screw | \ F N

“Feed roller
£ \ Motor box
Motor
Follower of
lead screw

L E
: 8 e
L lEl =
DVP10MCI11T Shear Slave Master
axis axis axis

B i =1
oo [ [ |
S § E=f—1

oz | (==

After the cutting is completed, the shear will return to the motor box first and then slave axis will return to the
wait position. In continuous cutting, these actions will be executed in cycles.

The flying shear function is applied in cutting of the thick material usually.
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4.7.8. The technological parameters of flying shear function

The figure of flying shear function:

! ! B C !
«—— L >« L >e——— L—>
B C B C (s |
</ A\ S — LN <
\ | | :Q \l. | o | : X y | \i
: \\——.——\—N-\ ‘\] ! \\——.—\—\—.\—\ : \\——.—\—\_-—\
N | $ N N |
(AN | [N 1
) DMMIMMNNNDNNBMMMNIS;
AN I N N I i
Y Ay Y [
————— N R B
i i i S
E D A
Parameter in - ) ) )
] Description Name in the instruction
figure
The radius of master axis, i.e. the radius of the )
R1 MasterRaduis
feed roller
The radius of slave axis, i.e. the radius of the
corresponding roller of slave axis.
R2 SlaveRadius
By adopting the lead screw, R2= Lead of the lead
screw / 2m=S/2m
The wait position of slave axis.
A After the flying shear function is started up, slave |SlaveWaitPosition
axis will run to the position automatically.
The start position of master axis.
When master axis reaches this position, slave axis N
B MasterStartPosition
will chase the master axis starting from the wait
position to realize the synchronous speed.
The corresponding master position when N
C MasterSyncPosition
synchronous area starts.
The corresponding slave position when N
D SlaveSyncPosition
synchronous area starts.
The corresponding slave position when N
E SlaveEndPosition
synchronous area ends.
L The cutting length of material CutLength
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4.7.9. Control feature of flying shear function

Flying shear is a kind of special e-cam function. In continuous shearing, the flying shear curve for the first
cycle is shown below.

Slave axis Return area
Sync area

SlaveEndPosition

Acceleration

SlaveSyncPosition

SlaveWaitPosition

|
|
|
|
1
1
1
i
4

\ 4

MasterSyncPosition
MasterStartPosition

Y.

CutLength

Master axis

A

B Explanation of areas

Acceleration area: After the flying shear relation is established successfully and when master axis runs to
MasterStartPosition, slave axis starts to accelerate from static state and finally slave axis and master keeps
the synchronous speed. The process is named as the Acceleration area.

Sync area: In this area, slave axis and master axis run at the fixed speed ratio (1:1 usually). And the cutting of
material occurs in this area.

Return area: After the Sync area finishes, slave axis starts to decelerate and finally slave axis rotates
reversely to the SlaveWaitPosition and then stops. The process is named as the Return area.

B Steps for flying shear

1. After the flying shear function is started up, slave axis runs to the SlaveWaitPosition and stops there.

2. When master axis runs to the MasterStartPosition, slave starts to chase after master axis and the flying
shear function enters the acceleration area.

3. When the sync area starts, master axis is in the MasterSyncPosition and slave axis is in the
SlaveSyncPaosition. Meanwhile, slave axis and master axis keep the synchronous speed and the
synchronous bits of relevant instructions turn on.

The shear axis will run according to user program after the sync bit is on

o

When slave axis reaches the SlaveEndPosition, the synchronous area ends and the sync bit is reset.
Meanwhile, slave axis starts to decelerate and the flying shear function enters the return area.

6. Inthe end, slave rotates reversely to the SlaveWaitPosition.

Function feature

User could set up the cutting length freely according to the technological requirement

N P o

User could set up the position and length of the sync area freely according to the technological
requirement

3. Insync area, slave axis and master axis run at the fixed speed ratio (speeds are same usually). And the
cutting of material occurs in this area.

4. After the flying shear function is started up, slave axis runs following the phase of the master axis.
Therefore, master axis could move at a constant speed, acceleration, deceleration and irregular speed.

5. After flying shear function ends, slave axis will still return to the SlaveWaitPosition.
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B Reference zero point of master axis position

When the Enable bit of the flying shear instruction is on, the current position of master axis is regarded as the
reference zero point of master axis position. Therefore, the reference zero point of master axis position is
relative.

B Reference zero point of slave axis position

Slave axis always regards the servo zero point as the reference zero point of its position. Therefore, the
reference zero point of slave axis position is absolute.

B  Shear axis

The function is to control the shear axis via the sync bit and so the shear axis could be the servo drive, AC
motor drive and etc. Severely speaking, the shear axis is excluded in the flying shear system and so user
could design it freely.
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4.7.10. Flying Shear Instructions

4.7.10.1. APF_FlyingShear_Init

API ) ) o . Controller
APF_ FlyingShear_lInit Initialize flying shear

10MC11T

Explanation of the instruction:

The instruction is used for initializing the radius of master axis and slave axis, the cutting length, synchronous
area and etc if the flying shear relation has not been established. After execution of the instruction is
completed, the relevant parameters are loaded so as to be called while the flying shear relation is being
established. If the flying shear relation has been established, the instruction is used for modifying the flying
shear parameters. And the newly set parameters will be effective in the following cycle after the execution of
the instruction is finished.

APF_FlyingShear_Int O

—Execute Doner—
—MasterRadius Errar—
—5laveRadius ErroriDi—
—Cutlength
—MasterStartPosition

—MasterSyncPosition
—alavesyncPosition
—5laveEndPosition
—SlaveryaitPosition
—slaveelocity
—SlaveAcceleration
—5laveDeceleration
—FlyingshearlD

Explanation of input and output parameter of the instruction:

Parameter ] Data Available
Explanation )
name type device
When “Execute” turns off -> on, the instruction is M,1,Q,
Execute BOOL
executed. constant
. The radius of master axis, i.e. the radius of the feed
MasterRadius roller REAL Constant, D

The radius of slave axis, i.e. the radius of the
corresponding roller of slave axis.

SlaveRaduis REAL Constant, D
By adopting the lead screw, R2= Lead of the lead
screw / 21

CutLength The cutting length of material REAL Constant, D

The start position of master axis.

. When master axis reaches this position, slave axis
MasterStartPosition . : . . REAL Constant, D
will chase the master axis starting from the wait

position to realize the synchronous speed.
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Parameter i Data Available
Explanation )
name type device
. The corresponding master position when
MasterSyncPosition REAL Constant, D
synchronous area starts.
. The corresponding slave position when
SlaveSyncPosition REAL Constant, D
synchronous area starts.
. The corresponding slave position when
SlaveEndPosition REAL Constant, D
synchronous area ends.
The wait position of slave axis.
SlaveWaitPosition After the flying shear function is started up, slave REAL Constant, D
axis will run to the position automatically.
The rotation speed of the terminal actuator of slave
SlaveVelocity axis, the parameter is always positive.(Unit: REAL Constant, D
unit/second)
The acceleration of the terminal actuator of slave
SlaveAcceleration axis, the parameter is always positive.(Unit: REAL Constant, D
unit/second?)
The deceleration of the terminal actuator of slave
SlaveDeceleration axis, the parameter is always positive.(Unit: REAL Constant, D
unit/second?)
The number for a group of the flying shear
FlyingShearlD instructions; a group of flying shear parameters use UINT Constant, D
the uniform number. Setting range: 0~7
As the instruction execution is finished, “Done” is on;
Done “ " - W " - BOOL M,Q
as “Execute” is off, “Done” is reset.
When any error is detected, "Error" turns on; when
Error N . N - BOOL M,Q
Execute" turns off, "Error" is reset.
ErrorlD Error code. Please refer to section 5.3. UINT D
Note:

1. The speed, acceleration and deceleration for the slave axis to move to the wait position are

specified by this instruction.

2. The value size of the relevant parameters should follow the relations below.
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4.7.10.2.

APF_FlyingShear

API

APF_FlyingShear

Flying shear instruction

Controller

10MC11T

Explanation of the instruction:

The instruction is used for establishing the flying shear relation and specifying the axis number of the master
and slave axis according to the application requirement. When the instruction is being executed, its output
device can display the zone where the flying shear is. The instruction is also used for disconnection of the
flying shear relation.

APF_FlyingShear 0
—Enable Doner—
—otart Readyr—
—Slavelxis W Ait—
—Masterixis InSync—
—FlyingshearlD ReturnfF—

Error—
ErronD—

Explanation of input and output parameter of the instruction

Parameter
name

Explanation

Data
type

Available
device

Enable

When “Enable” turns off -> on, the instruction is
executed. And then slave axis moves from current
position to SlaveWaitPosition.

BOOL

M,1,Q, constant

Start

When "Start” bit is a high level, the shearing will be
done continuously; In the continuous shearing, if
“Start” bit turns from high to low level, the flying
shear relation will be disconnected automatically and
slave will stand still at the wait position after the

shearing action in current cycle is completed.

BOOL

M,1,Q, constant

MasterAxis

The master axis number. We suggest that the
master axis number should be less than the slave
axis number so that the slave axis could better
follow the master axis for motion. The axis number
can be set in order of 1~24 from small to large.

UINT

Constant, D

SlaveAxis

The slave axis number

UINT

Constant, D

FlyingShearlD

The number of a group of flying shear instructions;
a group of flying shear parameters use the uniform
number.

Setting range: 0~7

UINT

Constant, D

Done

After “Done” is on, it indicates that the already
established flying shear relation is disconnected
successfully.

BOOL

M,Q
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Parameter i Data Available
Explanation )
name type device

After slave axis reaches the wait position, “Ready”

Ready bit is on; when slave axis reaches the synchronous BOOL M,Q
area, “Ready” is reset.

, “Wait” turns on as chase area starts; “Wait” is reset

Wait BOOL M,Q
as chase area ends.
“Insync” turns on as synchronous area starts;

Insync BOOL M,Q
“Insync” is reset as synchronous area ends.
“Return” turns on as return area starts; “Return” is

Return BOOL M,Q
reset as return area ends.
When any error is detected, "Error" turns on; when

Error . BOOL M,Q
"Execute"” turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D

Note:
1. The flying shear function can be performed again after "Enable" and “Start” are on again. “Enable” is

used to establish the flying shear relation. If the flying shear relation is established successfully,
“Enable” bit is reset and “Start” bit still can control the flying shear relation.

"Start" is used to disconnect the flying shear relation. If “Start” bit is a high level, the shearing will be
done continuously; if the flying shear relation need be disconnected, reset “Start” bit.

The flying shear relation is disconnected successfully right after “Done” is on; if the shearing action is
done once again, “Enable” bit must be triggered again.

When the instruction “R_Trig” is used to control “Start” bit, the shearing will be performed for only one
cycle. After shearing is finished, “Done” is on; slave axis stops at the wait position and disconnects
the flying shear relation with the master axis.

The “Start” bit is triggered after “Wait” bit is on. Otherwise, the triggering is invalid.
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4.7.11. Sequence Chart on Flying Shear Function

Master axis is in state of constant motion and the sequence chart is shown below:

Slave

SlaveEndPosition

SlaveSyncPosition

SlaveWaitPosition

Sync area

Y:MasterSythosition
MasterStartPositic
S q;:'%utLength

o
-+

EnableJ

Start

Ready ——

Wait

InSync

Return

Done

DVP-MC operating manual

4-179



4. Motion Control Instructions

4.7.12. Application Example of Flying Shear Instructions

This chapter describes the setting of the flying shear parameters, establishment of the flying shear relation
and disconnection of the flying shear relation. See the program example below.

The key parameters in the example:

Parameter Current value

MasterAxis 2

SlaveAxis 3
MasterRadius 18

SlaveRadius 30 (Unit: units)
CutLength 328 (Unit: units)
MasterStartPosition 50 (Unit; units)

MasterSyncPosition

80 (Unit: units))

SlaveSyncPosition

50 (Unit: units)

SlaveEndPosition 70 (Unit: units)

20 (Unit: units)

SlaveWaitPosition

Program Explanation
When Error is On, it indicates that an error occurs in the current instruction.

1) When MO is on, the servos with the station no. of 2 and 3 are Servo ON.

mMZ_Power 0
3 A Status hul 1
hi0l Enahle Errar hi13
TRIJE AwisStart ErrorlD Do
mMC_Power 1
2 A Status W20
hi0l Enahle Errar hi 21
TRIJE AwisStart ErrorlD Y

€ When M1 is On, it indicates that the servo with the station no. of 3 is Servo ON successfully;

€ When M20 is On, it indicates that the servo with the station no. of 2 is Servo ON successfully.
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2) When M2 is on, the relevant parameters of flying shear function is imported so that APF_FlyingShear

is called for use.

APF_FlvingShear_Init 2
b2 Execute Done h3
18.0 WasterRadius Error hl4
30.0 SlaveRadius ErrorlD Dl
az28.0 Cutlength
50.0 MasterStatPosition
a0.0 MasterSyncPosition
50.0 SlaveSyncPosition
70.0 SlaveEndPosition
20.0 SlaveWaitPosition
a00.0 Slavevelocity
SlaveAcceleration
SlaveDeceleration
1 FlyingShearlD

€ When M3 is On, it indicates that the relevant parameters of the flying shear function are imported
successfully.
3) M5 is set to the On state firstly; when M8 and M9 are both On, slave axis reaches the wait position
and the flying shear relation is established successfully.
After M8 and M9 are both on, M6 is set to the On state and then slave axis will conduct the shearing

following the master axis.

APF_FlvingsShear 3

k] Enahle Done M7
B Start Ready IE
3 Slavesxis Yzt [IE]
2 Maste s InSync h10
1 FlyingShearlD Return W11
Errar 12

ErrarlD D3

4) After M14 is on, master axis executes the velocity instruction MC_Move Velocity.
When M15 is on, master axis will make the constant motion and the system will conduct the shearing

continuously.

MC_Moveelocity 4

2 Bl InY'elocity 15

hi14 Execute Ahort hl1 G
2000.0| Velocity Errar b1 7
Acceleration ErroriD D4

Deceleration

Directinn

€ If M6 of APF_FlyingShear is reset, slave axis will break away from the flying shear relation and

will stop at the wait position after the shearing is finished.
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4.8. Explanation of G Codes and Coordinate Motion Instruction

4.8.1. G Code Input Format

G codes that 10MC supports and the input format:

G Code Function Format
GO Rapid positioning NGOX Y ZABCUPOQ_
G1 Linear interpolation NGILXY ZABCPQEE F
N.G2X Y ZABCPQIJTEEF_
- Clockwise circular/ helical | N_G2 X_Y_Z_A_B_C_P_Q_I_K_T_E_E_F_
interpolation N G2X Y ZABCPQJKTEEF_
NG2X Y ZABCPQRTEE_F
NG3XYZABCPQI JT EEF
Anticlockwise circular/ | N_G3 X_Y_Z_A B_C_P_Q_I_K_T_E_E_F
©3 helical interpolation N_G3X_Y_Z ABCP QJKT_E_E_F
NG3IX Y ZABCPQRT_E_E_F
G4 Dwell instruction N _G4 K_
G36 Set/Reset N_G36 MO Kl
N_G36 MO KO
N_G37M_K1
G37 Status judgment
N_G37 M_KO
G17 XY plane selection N_G17
G18 ZX plane selection N_G18
G19 YZ plane selection N_G19
G90 Absolute mode N_G90
G9a1 Relative mode N_G91
Note:

The underline in the format box refers to the parameter value to be set. When inputting G codes in the CNC
program in the CANopen Builder software, N_ should be input to the left of G code; N_ means the row
number of G code in the NC program; only one G code can be input in one row. The input format of G code in
the CANopen Builder software: NO GO X100 Y100
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4.8.2. Explanation of G Code Format

» G code Unit

The position unitofaxis X _,Y_,Z ,A_,B _,C_,P_,Q_in G code is consistent with that of axis
parameter. Please set the same physical unit for each axis. For example, the unit is set as mm. And thus
GO0 X100.5 Y300 Z30.6 indicates that axis X, Y, Z move to the place of 100.5mm, 300mm, and
30.6mm respectively.

» G code parameter omitting

One or more items among X_,Y _,Z ,A ,B_,C_,P_,Q_in GO instruction can be omitted.

One or more items among X_,Y_,Z ,A ,B_,C_,P_,Q_,E_, E_,F_inGlinstruction can be
omitted.

One or more items among X_,Y_,Z ,A_,B_,C _,P_,Q_,E_,E_,F_inG2and G3 instruction
can be omitted except|_,J ,K_,R_.

The parameters to the right of G4, G36, G37 instruction can not be omitted.

The G code identifier such as GO, G1, G2, G3, G4, G36, G37, G17, G18, G19, G90, G91
can be omitted. The omitted instruction identifier in the first row is GO by default in the CNC
program. The G code identifier omitted in the middle row is the G code instruction in the last
row by default. When the G code instructions in the two continuous rows are different, the G
code identifiers can not be omitted. Take the following as example:

NOO GO X100 Y200
NO1 X200 Y200

The G code in the first row above is GO instruction; there is no instruction identifier in the
second row and so the default identifier is GO for the second row. But NO1 K04 can not be
written in the second row. l.e. the parameter in G code in the second row should comply
with GO format.

Only one G code can be written in the same row in CNC programming area in the CANopen
Builder software.

»  Special function of G code

D device can be used to represent the key value in G code.

For example, X_,Y_,Z2 ,A_,B_,C_,P_,Q_,E_,F_, I,J ,K_,R_T_,E_,F_allcanuseD
device and “$” should be added to the right and left of D device. T means UNIT and others
are Real type.

Example: NO GO X$D0$ Y$D2$ Z$D4$ (D0=100, D2=200, D4=300)

Explanation: After the G codes are executed, axis X moves to 100 units; axis Y moves to
200 units and axis Z moves to 300 units

M_in G36 M_ can not be replaced by D device.
Example: NO G36 M2 K1

Explanation: M2 can not be written into M$DO0$ in the above example.
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» Defaults
Relative, absolute default: The default mode is absolute mode and could be set via G90/G91.
Plane default: The default plane is XY plane and could be switched via G17/G18/G19.

GO-related default: The velocity, acceleration, deceleration are the maximum velocity, maximum
acceleration, maximum deceleration respectively and can be modified via E, F parameter. E+ and E- in
G code can be input to set the different acceleration and deceleration.

Example: G1 X10000 Y32105.6 E+20000 E-90000

Explanation: When the instruction is executed, the cutter moves at the acceleration of 20000
units/second’ for speeding up and at the deceleration of 90000 units/second’ for reducing the speed
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4.8.3. Introduction to G Code Function

4.8.3.1 G90: Absolute Mode

>

Function: After G90 is executed, the terminal position of each axis in G code is based on 0 unit and G91
can be used to switch into the relative mode. It is absolute mode for NC program by default.

Format: N_G90

Parameter Explanation:

N_: The row number of G code in NC program
Example:

The initial positions of axis X and Y are both 3000 units and the axis parameters are both default values.
The G codes to be executed are as follows:

NO G90
N1 GO X6000 Y6000
After G codes are executed, the Y/X curve for the whole movement process is shown below:

A Position
6000 |- ———--—-————-———————
3000 F-—-------
X
O » Position

3000 6000

DVP-MC operating manual 4-185



4. Motion Control Instructions

4.8.3.2 G91: Relative Mode

» Function: After G91 is executed, the terminal position of each axis in G code is counted in incremental
method beginning from the current position and G90 can be used to switch into the absolute mode.

» Format: N_G91

» Parameter Explanation:

N_: The row number of G code in NC program

> Example:

The initial positions of axis X and Y are both 3000 units and the axis parameters are both default values.

The G codes to be executed are as follows:

NO G91

N1 GO X6000 Y6000

After G codes are executed, the Y/X curve for the whole movement process is shown below:

Y,

' Position
9000 |- === === === = m e

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3000 fp========~- :
P1i I

1
. |
! I
! I

1
i :
! |

1 1 x
O 1 1 > -
3000 9000 Fosition
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4.8.3.3 GO: Rapid Positioning

» Function: Each axis moves from current position to the terminal position at the given speed. Maximum 8
axes can be controlled and each axis is independent with each other in motion. And the motion path
figure is displayed below.

Ny
Fosition

Terminal point

Each axis moves at their
own speed, acceleration and
deceleration

Fath

start point

Fosition

o e

» Format: N.GOX Y Z A B CP Q_

» Parameter explanation:
N_: The row number of G code in NC program.
X_: Specify the terminal position of axis X, Unit: unit, data type: REAL.
Y _: Specify the terminal position of axis Y, Unit: unit, data type: REAL.
Z_: Specify the terminal position of axis Z, Unit: unit, data type: REAL.
A_: Specify the terminal position of axis A, Unit: unit, data type: REAL.
B_: Specify the terminal position of axis B, Unit: unit, data type: REAL.
C_: Specify the terminal position of axis C, Unit: unit, data type: REAL.
P_: Specify the terminal position of axis P, Unit: unit, data type: REAL.
Q_: Specify the terminal position of axis Q, Unit: unit, data type: REAL.

» Instruction explanation:
€ GO can control one or more axes and other axis can be omitted.

€ The speed, acceleration and deceleration of each axis in motion depend on their axis parameters

such as “maximum speed”, “maximum acceleration” and “maximum deceleration”.
€ Absolute mode decided by G90: The terminal position of GO is based on 0 unit.

€ Relative mode decided by G91: The terminal position of GO is an incremental value beginning from
the current position.
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* Absolute mode example:

The initial positions of axis X, Y are both 10000 units and their axis parameters are both
default value. The G codes to be executed are:

NO G90
N1 GO X50000 Y100000

After G codes are executed, the Y/X curve for the whole movement process is shown below:

AY
Position
100000 -
10000 |
3 i Posi:rion
O ' 10000 50000 X

After G codes are executed, the Position/Time curve for the whole movement process is
shown below:

A

b Position %
100000

50000

10000

v
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* Relative mode example:

The initial positions of axis X, Y are both 10000 units and their axis parameters are both
default value. The G codes to be executed are:

NO G91
N1 GO X50000 Y100000

After G codes are executed, the Y/X curve for the whole movement process is shown below:

AY
Position
110000 |
10000 | }
i i Position
O 10000 60000 Y%

After G codes are executed, the Position/Time curve for the whole movement process is
shown below:

4 Position Y
110000 |--------m oo

60000 |----------=---smsooo

10000 }--

v
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4.8.3.4 G1: Linear Interpolation

» Function: The cutter starts off from one point and moves straight to the target position at a given speed.
The instruction can control up to 8 axes and all axes start up or stop simultaneously. Three axes control
the position of the cutter together as the figure shows below.

-

Z
Vertical Milling Machine
Motion path figure:
Z
4 Position

Start point

Feed speed for interpalation
{ Combined speed of axes)
Path W
8 » POsition
\Terminal point
Fosition

» Format N G1X Y ZABCPQ

E_E_F_
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» Parameter explanation:

N_: The row number of G code in NC program

X_: Specify the terminal position of axis X, Unit: unit, data type: REAL.

Y_: Specify the terminal position of axis Y, Unit: unit, data type: REAL.

Z_: Specify the terminal position of axis Z, Unit: unit, data type: REAL.

A_: Specify the terminal position of axis A, Unit: unit, data type: REAL.

B_: Specify the terminal position of axis B, Unit: unit, data type: REAL.

C_: Specify the terminal position of axis C, Unit: unit, data type: REAL.

P_: Specify the terminal position of axis P, Unit: unit, data type: REAL.

Q_: Specify the terminal position of axis Q, Unit: unit, data type: REAL.

E_: Specify the acceleration and deceleration of the cutter. The positive number refers to the

acceleration; the negative number refers to the deceleration, unit: unit/second?, data type: REAL. If
only the acceleration is specified, the deceleration is decided by the “maximum deceleration” in axis
X parameter; If only the deceleration is specified, the acceleration is decided by the “maximum
acceleration” in axis X parameter.

F: Specify the feed speed of the cutter, unit: unit/second, data type: REAL. When the cutter moves at a
constant speed, the combined speed of all axes in G code is equal to F value. The method of
calculation is shown below.

When two axes exist, F = \1012 +V,2 .
. F=\/02+V2+V2
When three axes exist, 1 2 s

For more axes, F value could be calculated in the same way as above.
» Instruction explanation:
€ G1 can control one or more axes and other axis can be omitted.

€ Both of E and F can be omitted. If there is only one row of code in the CNC programming area and
E, F are omitted, the velocity, acceleration, deceleration are decided by the parameters of X axis,

i.e. “maximum velocity”, “maximum acceleration”, “maximum deceleration” in the parameters of X
axis.

If there are multiple rows of codes and E and F in G1 code are omitted, the velocity, acceleration,
deceleration of the cutter are based on E and F in the previous rows of codes before the row where

G2 is. If the previous rows of G codes have not specified E and F, “maximum velocity”, “maximum

"o

acceleration”, “maximum deceleration” in the parameters of X axis will be taken as reference.
€ Absolute mode decided by G90: The terminal position of G1 is based on 0 unit.

€ Relative mode decided by G91: The terminal position of G1 is an incremental value beginning from
the current position.

¢ Absolute mode example:

The initial positions of axis X, Y, Z are all 20000 units and their axis parameters are all default
value. The G codes to be executed are:

NO G90
N1 G1 X50000 Y60000 270000

After G codes are executed, the Y/X curve for the whole movement process is shown below:
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After G codes are executed, the Position/Time curves for the whole movement process are
shown below:

A Position

70000

60000

50000

20000

v

O

* Relative mode example:

The initial positions of axis X, Y, Z are all 20000 units and their axis parameters are all default
value. The G codes to be executed are:

NO G91
N1 G1 X50000 Y60000 Z70000
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After G codes are ex

ecuted, the Y/X curve for the whole movement process is shown below:
ZA

After G codes are executed, the Position/Time curve for the whole movement process is

shown below:

A Position 7
90000 |~ e
80000 f-----ssm-mmmemmans . —

e
S
70000 4// X
/ /,,/ }
S |
L |
y |
20000 — 3
| t,
O

DVP-MC operating manual

4-193



4. Motion Control Instructions

4.8.3.5 G2: Clockwise Circular/ Helical Interpolation

>  Function:

Circular interpolation: The cutter conducts the cutting of the processed object in the clockwise direction
at the feed speed given by parameter F on the circular arc with the fixed radius or the fixed center of a

circle of the specified plane.

Helical interpolation: The cutter moves in the clockwise direction on the circular arc of the specified
plane, which is circular interpolation and simultaneously moves in the vertical direction of the specified

plane at the feed speed given by parameter F, which is linear interpolation.

Terminal pasition
-
Helical interpolation
-~

Current position (’f

center of
a circle

:Feed speed far interpalation F
Circular interpolation

» Format:

»  Parameter explanation:

N_: The row number of G code in NC program

Circular interpolation
Helical interpolation

/’ Terminal pogition

. Linear interpaolation

center of a circle

" Current position

X_Y_Z_: Specify the terminal positions of axis X, Y and Z corresponding to the terminal point of circular

arc; Unit: unit, data type: REAL.

I_J_: Specify the coordinate position of the center of a circle of XY plane, Unit: unit, data type: REAL.

|_K_: Specify the coordinate position of the center of a circle of XZ plane, Unit: unit, data type: REAL.

J_K_: Specify the coordinate position of the center of a circle of YZ plane, Unit: unit, data type: REAL.

T_: Specify the quantity of one full circle, Unit: circle, data type: UINT.

E_: Specify the acceleration and deceleration of the cutter. The positive number refers to the
acceleration; the negative number refers to the deceleration, Unit: unit/second’, data type: REAL.

F: Specify the feed speed of the cutter, Unit: unit/second, data type: REAL.

» Instruction explanation:

€ Two axes among axis X, Y and Z make the circular interpolation on the plane specified by
instruction G17/G18/G19. The 3rd axis specifies the plane to make the linear interpolation

vertically.

€ The added axis A, B, C, P and Q make the linear interpolation. The linear interpolation and circular

interpolation and start up or stop simultaneously.
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¢ Both of E and F can be omitted. If there is only one row of code in the CNC programming area and
E,F are omitted, the velocity, acceleration, deceleration are decided by the parameters of X axis, i.e.

“maximum velocity”, “maximum acceleration”, “maximum deceleration” in the parameters of X axis.

If there are multiple rows of codes and E and F in G2 code are omitted, the velocity, acceleration,
deceleration of the cutter are based on E and F in the previous rows of codes before the row where

”ou

G2 is. If the previous rows of G codes have not specified E and F, “maximum velocity”, “maximum

"o

acceleration”, “maximum deceleration” in the parameters of X axis will be taken as reference.

€ In absolute mode for G90, the terminal point of circular arc is the absolute coordinate value
regarding O unit in their own directions as reference. In relative mode for G91, the terminal point of
circular arc is the incremental value of the start point of circular arc.

€ No matter whether in the absolute mode or in relative mode, the coordinates of the center of a

€ T is the quantity of the full circle; the path is the length of arc when T=0; the path is the
corresponding full circles plus the arc length when T is a constant.

€ The difference between Format 2 and format 1 is that format 2 decides a segment of circular arc via
the start point, terminal point and radius. If the input value to the right of R parameter is positive
number (R+), the circular arc is the minor arc less than 180 degrees; if the input value to the right of
R parameter is negative number (R-), the circular arc is the major arc more than 180 degrees.
The following full lines are the motion path when G2 selects R+ and R- and the arrows on the arc
refer to the motion direction.

Start point

Clockwise motion

The coordinate relations on different planes:

YA Start point ‘A IStart point ‘A ; Start point
I
\\\ \\\ \\\\
* Terminal \ Terminal \ Terminal
J 4 point K 4 point K 4 point
R
Center of acircle Center of acircle Center of acircle
L > Ll
0 X o X 0 Y
a) XY plane circular arc a) XZ plane circular arc a) YZ plane circular arc

Please note the relations between the coordinate planes and I, J, K. Only two of |, J and K exist in
one circular arc instruction. Which two exist depends on the corresponding plane, e.g. on XY plane,
only I and J show.

The coordinate plane can be set by G17, G18 and G19. The circular and helical motion paths for
G2 on different coordinate planes are shown as below.
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o Function

XY plane: When
there is no
variation for the
start point and
terminal point
corresponding to
G17 | Z axis
coordinates, the
motion is circular
interpolation.
Otherwise, it is
helical
interpolation.

Path figure
A
Z
Terminal point(X,Y,Z)
L
- >
. Y
- Terminal point
- - = - -~
L d H o
Radius R * Radius R

Start point
Helical interpolation

Center of acircle(l,J¥
4

Center'of acircle(l,J)

Z=0
Start point

Circular interpolation

XZ plane:

When there is no
variation for the
start point and
terminal point
corresponding to
G18 | Y axis
coordinates, the
motion is circular
interpolation.
Otherwise, it is
helical
interpolation.

Helical interpolation

Circular interpolation

5
.b\b
v

Terminal

Y=0 Center(I,K)poim(X’Z)

Start point

Start point

ZA

'-

Terminal point
x,Y,2)

Y
e

YZ plane:

When there is no
variation for the
start point and
terminal point
corresponding to
X axis

Z Helical interpolation

L 4

4
4

Terminal point
X,Y,2)

1
’ St?%rt point
s Center (J,K)

Circular interpolation

Terminal
point (Y,2)

G19 coordinates, the Center (J,K) Start point
motion is circular
interpolation.
Otherwise, it is X=0
helical
interpolation.
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m Example 1
Specify the center of a circle and circular interpolation in absolute mode
Current position (1000, 3000), axis parameters: default values, the G codes to be executed:
NO G90
N1 G17
N2 G2 X4000 Y2000 11000 J-2000 E5000 F5000
After G codes are executed, the Y/X curve for the whole movement process is shown below:

Py Start point

3000 F-—------ @{ _____________________ _

-

Terminal
point

1

1

1

1

1

i \ J=-2000
2000|--------- b oA

I \ R

1 \\ - 1

| Y - :

I \ P 1

! Center of a \ - !
1000[--------- e Lo

1 1 1

I 1=1000 | i

I 1 1

1 1 1

1 1 1

1 1 1 X

L 1 1 ;
(0,0) 1000 2000 4000

g Example 2
Specify the center of a circle and circular interpolation in relative mode

Current position (1000, 3000), axis parameters: default values, the G codes to be executed:
NO G91

N1 G17

N2 G2 X3000 Y-1000 11000 J-2000

After G codes are executed, the Y/X curve for the whole movement process is shown below:

A
Start point
3000 [~~~ =~ e -
N
PN
AN Terminal
i \\ point | _1000
\
| \
777777777 S _y_
2000 } N _ | J=-2000
\ N //// \
| . - |
I |
| Center of | P |
I acircle -~ ! v
1000 f———————- [ T de Y
| |
. 1=1000 | }
| | 3000 |
1 i " X
| | | »
(0,0) 1000 2000 4000
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!;E! Example 3
g Specify the center of a circle and circular interpolation with T in relative mode

Current position (2000, 0), axis parameters: default values, the G codes to be executed:
NO G91

N1 G17

N2 G2 X-2000 Y2000 10 J2000 T3

After G codes are executed, the path of the circular arc is 3 circles plus thick 1/4 of a circle and the Y/X

curve for the whole movement process is shown below:
AY

4000

Terminal point

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
(0,0) 2000 4000
Start point

I;EI Example 4
The helical interpolation with the center of a circle specified by XY plane

Current position (0, 0), axis parameters: default values, the G codes to be executed:
NO G17

N1 G91

N2 G2 X200 Y200 Z200 1100 J100 E+10000 E-20000 F1000

Instruction explanation:

While G2 is being executed, the axis regards 0 as the start point and axis parameters as the terminal
points; produces the circular arc in clockwise direction; finally the motion path is helical curve. The
projection on XY plane is an half of the circle with the center of a circle (100,100).
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Terminal point (200,200 200

{100,100

N
Start point
Q Example 5
Omission format
The G codes to be executed:
NOO GO X0 YO0 Z0
NO1 G1 X100 Y100 Z100
NO2 G2 1100 J100
NO3 G91
NO04 G2 150 J50
Z Y A
A 1
(200, 200, 200
©®(200,200)
(150, 150
(100, 100, 100 (100, 100)
X

X

Instruction explanation:
The axis position is (100, 100,100) after execution of NO1 row of instruction is finished;

In NO2 row of instruction, there are only | and J parameters and other omitted parameter values are
based on the last instruction, i.e. NO2 instruction: NO2 X100 Y100 Z100 1100 J100; the start point and
terminal point are (100, 100, 100) and so the motion path is a full circle.

NO3 row of instruction is G91 and the following rows of codes after G91 are in relative mode.

NO4 row of instruction is equivalently NO4 G2 X100 Y100 Z100 150 J50. The terminal coordinates are
(200, 200, 200) due to the relative mode and the coordinates of the center of a circle for the projection
on XY plane are (150,150)

m Example 6
Helical interpolation with the radius specified by XY plane (Current position: 0)

The G codes to be executed:
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N1 G2 X200 Y200 Z200 R-200

NO GO X0 Y0 z0

N1 G2 X200 Y200 Z200 R200

The motion path is a major arc while the first G2 code is executed and it is a minor arc while the
second G2 code is executed.

(200,200)

X

I;EI Example 7
The helical interpolation with T and the center of a circle specified by XY plane (Current position: 0)

The G codes to be executed:

N1 G2 X100 Y100 Z100 150 J50 T2

Instruction explanation: The motion path is a helical curve and the projection on XY plane is a full circle
with the center of a circle (50, 50).

b
Terminal poirt (100,100 100

Terminal point
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4.8.3.6 G3: Anticlockwise circular Zhelical interpolation

>

Function explanation:

Circular interpolation: The cutter conducts the cutting of the processed object in the anticlockwise
direction at the feed speed given by parameter F on the circular arc with the fixed radius or the fixed
center of a circle of the specified plane.

Helical interpolation: The cutter moves in the anticlockwise direction on the circular arc of the specified
plane, which is circular interpolation and simultaneously moves in the vertical direction of the specified
plane at the feed speed given by parameter F, which is linear interpolation.

Current position . -
Terminal position

Helical interpalation

s

Terminal position

Linear interpnlatinn*—;

-
Center of
a circle

TS Circular interpaolation

. . Current Dsitinr-w”h”“mmlm
Feed speed for interpolation F ¥ Helical interpolation

Circular interpalation

Format:

Parameter explanation:
N_: The row number of G code in NC program

X_Y_Z_: Specify the terminal positions of axis X, Y and Z corresponding to the terminal point of circular
arc; Unit: unit, data type: REAL.

|_J_: Specify the coordinate position of the center of a circle of XY plane, Unit: unit, data type: REAL.

I_K_: Specify the coordinate position of the center of a circle of XZ plane, Unit: unit, data type: REAL.

J_K_: Specify the coordinate position of the center of a circle of YZ plane, Unit: unit, data type: REAL.

T_: Specify the quantity of one full circle, Unit: circle, data type: UINT.

E_: Specify the acceleration and deceleration of the cutter. The positive number refers to the

acceleration; the negative number refers to the deceleration, Unit: unit/second?®, data type: REAL.

F: Specify the feed speed of the cutter, Unit: unit/second, data type: REAL.

Instruction explanation:

€ Two axes among axis X, Y and Z make the circular interpolation on the plane specified by
G17/G18/G19. The 3rd axis specifies the plane to make the linear interpolation vertically.

€ The added axis A, B, C, P and Q make the linear interpolation. The linear interpolation and circular
interpolation and start up or stop simultaneously.

€ Both of E and F can be omitted. If there is only one row of code in the CNC programming area and
E, F are omitted, the velocity, acceleration, deceleration are decided by the parameters of X axis,
i.e. “maximum velocity”, “maximum acceleration”, “maximum deceleration” in the parameters of X
axis.

DVP-MC operating manual 4-201



4. Motion Control Instructions

If there are multiple rows of codes and E and F in G2 code are omitted, the velocity, acceleration,
deceleration of the cutter are based on E and F in the previous rows of codes before the row where
G2 is. If the previous rows of G codes have not specified E and F, “maximum velocity”, “maximum

acceleration”, “maximum deceleration” in the parameters of X axis will be taken as reference.

€ In absolute mode for G90, the terminal point of circular arc is the absolute coordinate value
regarding O unit in their own directions as reference. In relative mode for G91, the terminal point of
circular arc is the incremental value of the start point of circular arc.

€ No matter whether in the absolute mode or in relative mode, the coordinates of the center of a
circle I_J_(I_K_/J_K_) are always the relative coordinates with the start point as reference

€ T is the quantity of one full circle; the path is the length of the arc when T=0; the path is the
corresponding full circles plus the arc length when T is a constant.

€ The difference between Format 2 and format 1 is that format 2 determines a segment of the circular
arc via the start point, terminal point and radius. If the input value to the right of R parameter is
positive number (R+), the circular arc is the minor arc less than 180 degrees; if the input value to
the right of R parameter is negative number (R-), the circular arc is the major arc more than 180
degrees.

The following full lines are the motion path when G3 selects R+ and R- and the arrows on the arc
refer to the motion direction.

L
+7 Terminal

. proirt S
‘r " /:;) i,_/

. o Start point

. -
- +

A rticlockeize motion

The coordinate relations on different planes:

Y Za Za
Terminal point Terminal point Terminal point
. Start point . Start point \§tart point
T A (" (N
— R «~ R ~ R
g o J S () K S ) K
© [Orry [ rxs
c = 4 == Y == )
Scle' » Soe—\—» Sce—l »
> > >
0 X 0 X 0 Y
a) XY plane circular arc b) XZ plane circular arc C) YZ planecircular arc

Please note the relations between the coordinate planes and I, J, K. Only two of I, J and K exist in
one circular arc instruction. Which two exist depends on the corresponding plane, e.g. on XY plane,
only I and J show.

The coordinate plane can be set by G17, G18 and G19. The circular and helical motion paths for
G3 on different coordinate planes are shown as below.
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Function
code

Path figure

XY plane: When
there is some
variation for the
start point and
terminal point
corresponding to
Z axis
coordinates, the
motion is helical
interpolation.
Otherwise, itis
circular
interpolation on
XY plane.

G17

Helical interpolation

‘

Terminal point(X,Y,Z)

Y

| .

Terminal point(X,Y)

Center (1,J
en e%

oo
o
®

Start point

Z=0

Circular interpolation

Start point

XZ plane:
When there is
variation for the
start point and
terminal point
corresponding to
Y axis
coordinates, the
motion is helical
interpolation.
Otherwise, itis
circular
interpolation on
XZ plane.

G18

Circular interpolation 1

ce™ ®

A
Z
Helical interpolation
e ™ o
¢ ¢
’ tans

Terminal point(X,Y,Z)

v s

1
i
Terminal < " Center (LK)'

point(X,Z) ‘oo_ '
= ¢
AN Y

L0 @

YZ plane:
When there is
variation for the
start point and
terminal point
corresponding to
X axis
coordinates, the
motion is helical
interpolation.
Otherwise, it is
circular
interpolation on
YZ plane.

G19

Terminal
point(X,Y,Z)

—

X

v Start
y point
vy Start point
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m Example 1
Specify the center of a circle and circular interpolation in absolute mode
Current position (4000, 2000), axis parameters: default values, the G codes to be executed:
NO G90
N1 G17
N2 G3 X1000 Y3000 1-2000 J-1000

After G codes are executed, the Y/X curve for the whole movement process is shown below:

Ay  Terminal
point

3000 [-~————-- o

|
|
|
|
|
|
2000 F-------- L
|
|
|
|
|
|
|

1000[-------~-- T AR LR EE L e Lo

| Center of -(.?, !

i acircle | 1=-2000 |

| | i

| | |

| I | X
(0,0) 1000 2000 4000 -

!;E! Example 2
Specify the center of a circle and circular interpolation in relative mode
Current position (4000, 2000), axis parameters: default values, the G codes to be executed:
NO G91
N1 G17
N2 G3 X-3000 Y1000 1-2000 J-1000

After G codes are executed, the Y/X curve for the whole movement process is shown below:
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3000 b-------- ?fffjjjj ___________________
Terminal

. 1N
point | \

2000 F-------- Loo-
T :
I \ s '] 3=-1000
| \\ R |
| \ /// |
| \ Pis |
1000 F=====--- T AGRREREE S EELTEEED Lo
tenter ofa |=-2000 !
| circle € |
| | |
L | -3000 |
: ' I X
(0,0) 1000 2000 4000

Q Example 3
Specify the center of a

Current position (2000,

NO G91
N1 G17

circle and circular interpolation with T in relative mode

0), axis parameters: default values, the G codes to be executed:

N2 G3 X-2000 Y2000 10 J2000 T3

A

hd

000

2000

Terrninal point

star
poaint

. =
Z000 4000
oo

After G codes are executed, the motion path is the arc on XY plane and the arc length is (3+3/4) times

the circumference of a
g Example 4

circle.

The helical interpolation with the center of a circle specified by XY plane

Current position (0, 0),

axis parameters: default values, the G codes to be executed:
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NO G17

N1 G3 X100 Y100 Z100 150 J50 T2

Instruction explanation:

Since the variation of Z axis is 100, the motion path is helical curve and the projection on XY plane is a
full circle.

If there is no variation for Z axis, the motion path is the circular arc on XY plane with the center (50,50)
and the arc length of 2.5 times the circumference of a full circle.

by

Terminal poirt (1001001007 Terminal point

L J
=

m Example 5
The helical interpolation with the specified radius
The G codes to be executed:
NO GO X0 YO0 z0
N1 G3 X200 Y200 Z200 R-200 T2
N2 GO X0 YO0 20
N3 G3 X200 Y200 2200 R200

Terminal point [ 200, 200, 200

Instruction explanation:

In this example, T is set in G2 code in N1 row and so the motion path for N1 row of the instruction is
the helical curve as the right thick curve in the figure above. Return to the origin after GO in N2 row is
executed and then execute the N3 row of instruction. Since the T parameter is omitted in this row, the
T in last row is taken as reference. And the motion path is also the helical curve.
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4.8.3.7 G17, G18, G19: to specify the circular interpolation plane
»  Function:

The three instructions are used for deciding the selection of circular interpolation or helical interpolation
plane and have no impact on the linear interpolation.

While the program is being executed, the three work planes can be switched with each other. If no plane
option is set, the initial state of system is XY plane (G17).

» Format: N_G17
N_G18
N_G19
» Parameter Explanation:
N_: The row number of G code in NC program

»  The figure of planes is shown as follows:

4.8.3.8 G4: Dwell Instruction
> Function: Dwell instruction
» Format: N_G4 K_
» Parameter explanation:
N_: The row number of G code in NC program
K_: Specify the delay time, unit: second. Range: 0.001 second ~100000 seconds
> Instruction explanation:

After the lathe completes the processing for some phase, the cutter need be stopped moving
temporarily. At this moment, G4 can be utilized to make the cutter stopped for a period of time.

Instruction example:
NOO G1 X10000
NO1 G4 K10

NO2 G1 X20000

4 Position

20000 -

10000 -

A\ 4

A

10 sec
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After execution of the instruction of number NOO is finished, the program will be delayed for 10 seconds
and afterwards, the instruction of number NO2 will continue to be executed.
4.8.3.9 G36: Set/Reset Instruction

»  Function: The instruction is used to make M device set or reset.

» Format: N_G36 M_ K1 orN_G36 M_ KO

»  Parameter explanation:
N_: The row number of G code in NC program
M_ K1: Make the specified M device set
M_ KO: Make the specified M device reset

m Instruction example 1

G36 MO K1
Set the bit device MO to ON

@ Instruction example 2

G36 M100 KO
Set the bit device M100 to OFF.

4.8.3.10G37: Status Judgment Instruction

» Function: The instruction is used to judge the state of M device. When the state is same as the setting,
the following G codes will be executed. Otherwise, the waiting state will last.

> Format: N_G37 M_ K1 8{ N_G37 M_ KO

»  Parameter explanation:
N_: The row number of G code in NC program
M_ K1: If the specified M device is ON, execute the next CNC code; if the specified M device is OFF,
keep waiting here.
M_ KO: If the specified M device is OFF, execute the next CNC code; if the specified M device is ON,
keep waiting here.

@ Instruction example

NOO GO X0 YO
NO1 G37 MO K1
NO2 G1 X10000 Y34598

When the program is executed till NO1, the system will judge the state of MO device. If MO is ON,
continue to execute the instruction of number NO2; if MO is OFF, the system will keep waiting.
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4.8.4. DMC_NC

API Controller
DMC_NC CNC instruction
10MC11T

Instruction explanation:

The instruction is used for calling and executing NC program which can be input, edited and previewed in the
CANopen Builder software. It supports both static and dynamic download. The NC program downloaded
statically will be stored in DVP10MC11T and will not be lost when the power is off. The NC program
downloaded dynamically is executed while being downloaded and the program after being executed will be
dumped. The function is applied for processing the complicate workpiece. When the axes related to the
instruction are all in Standstill state, the instruction just can be executed. When the execution of the
instruction has not been finished, the axes are in CNC state and at the moment, they can not execute other
motion instruction unless the execution of the instruction is finished (Execution of the G codes in the specified
NC program is finished or is stopped). For the details on the axis state, please refer to section 4.2.

DAC_MNC 0

—Execute Doner—
—Axis_K Errar—
—Axis_Y ErrarlD—
—hxis_F
—hxis_A
—Axis_B
—hxis_C
—Axis_P
—Axis_Q
—AxisMum
—{pause
—Stop
—Manualiode
—Manualvelocity
—RES
—McTahlelD

Explanation of input and output parameter of the instruction:

Parameter Explanation Data Availgble
name type device
Execute T&Zéﬁguﬁfﬁg '(S)f? )_(S(c)unt-ed when BOOL M, I, Q, constant
Axis_X The node address of X axis UINT Constant, D
Axis_Y The node address of Y axis UINT Constant, D
Axis_Z The node address of Z axis UINT Constant, D
Axis_A The node address of A axis UINT Constant, D
Axis_B The node address of B axis UINT Constant, D
Axis_C The node address of C axis UINT Constant, D
Axis_P The node address of P axis UINT Constant, D
Axis_Q The node address of Q axis UINT Constant, D
AxisNum Ttr;]irr]uér.‘nber of the valid axis, no more UINT Constant, D
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Parameter . Data Available
Explanation .
name type device

When “Pause” is on, execution of NC
program is stopped temporarily and the
Pause state value of axis is (9) unchanged; when BOOL M, I, Q
“Pause” is off, execution of NC program
will continue.

When “Stop” is on, execution of NC
Stop program is stopped and the state value of BOOL M, I, Q
axis is Stand Still.

When “ManualMode” is on, manual

ManualMode function is started up.

BOOL M, I, Q

ManualVelocity The feed speed in manual mode REAL Constant, D
RES Reserved

The CNC program number, range: 0~32.

If NcTablelD=0, it indicates to dynamically
download NC program. When “Execute”
turns off-> on, the system will wait for the
superior equipment to send the NC code;
the code will be executed on being
received and will be dumped after

execution is completed and afterwards,
NeTablelD the system will keep waiting for the UINT Constant, D
superior equipment to send the next NC
code.

DVP10MCI11T can store 32 NC programs
with the serial number range: 1~32. When
the value of NcTablelD is within 1~32 and
“Execute” turns off-> on, the NC code with
the corresponding number will be
executed.

When NC program is executed statically
and the execution of CNC codes in NC
program is finished, “Done” is on;

Done When NC program is executed statically BOOL M,Q
or dynamically and “Stop” bit is on, “Done”
is on after axis stops.

When “Execute” is off, “Done” is off.

If any error is detected, "Error" turns on;

Error when "Execute" turns off, "Error" is reset. BOOL M.Q
ErroriD Error code. Please refer to section 5.3. UINT D
Note:

1. Multiple DMC_NC instructions can be executed simultaneously and the called NcTablelDs can be
same or not. But make sure that the axis numbers of DMC_NC instruction being executed must be
different from each other.

2. AxisNum:
AxisNum gets effective according to the pins of Axis_X/Y/Z/A/B/C/P/Q from top to bottom. The node
address of the middle axis can not be omitted and repeated. If AxisNum is set to 5, set the

corresponding axis node addresses for Axis_X/Y/Z/A/B among the axis parameters. They could be
virtual axes. Axis_C/P/Q can be omitted. Only the valid axis exists in the G code in NC program.
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3. Pause:

If CNC codes (G0/G1/G2/G3) in NC program are being executed, set “Pause” to ON and the
execution of the corresponding G0/G1/G2/G3 will be stopped temporarily at the deceleration in G
code. If “Pause” is on when G90/G91/G4/G36/G37/G17/G18/G19 is being executed, the next CNC
code will not be executed.

When “Pause” is off, the execution of the CNC codes, which have not been finished will continue.
The state value of axes will be unchanged after and before the pause function is executed.

4. Stop:

If the CNC codes (G0/G1/G2/G3) in NC program are being executed and then “Stop” is set to ON,
the execution of the corresponding G0/G1/G2/G3 will be stopped at the deceleration in the CNC
codes. When G90/G91/G4/G36/G37/G17/G18/G19 is being executed, the next CNC code will not be
executed.

Before NC program is executed again, reset “Stop” and then execute DMC_NC instruction again.
Please note that the current position of an axis must be consistent with the coordinate position of the
G code to be executed when NC program is executed again. If the instruction to be executed in CNC
codes is the circular instruction, consider if the current point, the terminal point of the arc, center of a
circle or radius can make up a circular arc in case of any abnormality.

5.  Manual function:

After “Manualmode” is started up, the running speed of CNC code in NC program comes from the
parameter setting of manual velocity. When “ManualMode” is off, the execution of the CNC code,
which has not been completed can continue. The source of manual speed can be a constant or
some register.

m Program example 1

The example focuses on the usage of calling G codes statically and dynamically. For relative
information, please refer to section 2.3.3 on CNC function.

»  Program:
DMC_MNC 4
mMc_P 1]
—MOWEr M Execute Done h108
1 Ais Status ht100 1 s Errar 109
M21 Enable Error ht101 2 s ErrarlD C104
h20 AxisStart  ErrorlD o100 3 s 7
— s A
—{#xis_B
MC_Power 1 -
- —wis_C
2 i Status 102 —txis_P
Enahle Error M103 —txis_ 0
AxisStart  ErrorlD D101 3 AxigMurm
4 pause
s Stop
MC_Fower 3 ME Manualaode
3 fuis Status h104 [B]1] Manualelocity
Enable Errar ht105 —RES
AxisStart  ErrorlD 0102 [ D10 ——rcTablelD

DVP-MC operating manual 4-211



4. Motion Control Instructions

> Steps:
*  When M20 and M21 turn off-> on, axis 1, axis 2 and axis 3 are enabled. After correct execution
is finished, M100, M102 and M104 are on.
* When D10 is set to 0 and then MO set to ON, the G codes will be executed dynamically by
clicking the “Dynamic download” icon in the CANopen Builder software as below to download
G codes which are executed while being downloaded.

3= Delta CANopen Builder - Untitled0123

File Edit Yaew Heteork CNC CAM Tools Setop Hebp
Be EQ LRAOX & 0E0 F9 ¢« &40
e&@a%u SRR : -
L 1]  WOpG1 %10000 ¥10000 210000 10000 B1OOCOD C1O000 P1O0O0 ¢
3 e | ] P00 L0 0000 &10000 B1OOOO 10000 P1O00C
= I% Froject '.! N1l|Gl X0 ¥0 Z0 AQ BO cO PO Q0
r Hetwork | WZjGZ XiD0 TI00 ZI00 AZDOD RIS
[l Device Report : |60 X0 ¥0 2
& Device Monstor List | WilGl 2-1
& %ngm | W3|el X39.8977001 ¥114.955101
= @ cHe i MG GO E3
4 000101 I W7 GNE55.421398 YIA.275 =3 bt
= L1 *
Gy CaM - -
= n@ Librasies %__ &
Fng Jingle-Axis Lib 7.
& o Multi-Asis Lib Ji
® wa Cootblotion Lib i_ac
® g Applcation Lib Tz-,-
# o Logie Lib :;.;-;
i =
B Project Hpevce }
el
%' Time Message Code  Dlescophion
€ ¥
Siart download CHC program to controllsr Oiflane

If D10 is set to 1 and then set MO to ON, G codes will be executed statically and the CNC program
with ID 1 will be called directly and the G codes are executed from top to bottom one by one.

g; Program example 2

The program mainly demonstrates the function of manual mode and consists of one virtual master
axis via ExternalMaster instruction. The source of the virtual master axis is the external encoder and
the execution of G codes in NC instruction is controlled through the variation on the encoder interface.
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ha106
k107

o3

h103

k103

»  Program:
MC_Powwer 0O Dz _Externaltaster 5
1 Az Status 100 4 Dz Active
[ Enakle Error 101 2 Execute Error
M1 AxizStart ErvorlD L1100 TRUE ExternalEncoder ErroriD
Source
1 LxisType
MC_Power 1 10000.0 UserUnit/Turn
2 LS Status hi102 360.0 hdadulo
w0 Enakle Errar m103 1.0 F——inputOfGesar
1 AxizStart ErrorlD 01 1.0 Ot OfGear
10000.0 |_Init=
MC_Powvwer 3
3 Az Status 104 DMC_NC i
hid Enable Errar b1 05 hi.3 Execute Dane
h1 AxizStart ErrarlD D102 1 Aoxis W Errar
2 Axiz_ Y ErrariD
3 Awis_ L
— iz A
—&xiz_B
Dint_To_Real 2 —ais ¢
TRLE EN D —Jaxiz_P
025366 = —Axiz_G
3 AxizMum
hid pause
= =top
ME Manualtode
Do Manualelocity
—RES
[ 1 ——McTableD
» Steps:

D104

¢ When M1 and MO turn off-> on, axis 1, axis 2 and axis 3 are enabled. After correct execution is
finished, M100, M102 and M104 are on.

* When M2 turns off-> on, build a virtual master axis with the number: 4.

*  When M3 turns off-> on, the G codes in NC program with the number: 1 starts to be executed.

e When M5 is on, start the manual function and the G codes which have not finished executed

yet in NC program will be executed with the DO value as the speed command.

As D25366 value is the given speed of axis 4, the operation speed of G codes can be controlled
through the rotation speed of the external encoder.

The data type of D25366 is DINT and so the logic instruction DINT_To_Real is used for

conversion and the result is stored in DO.

Note: Currently, DMC_NC only supports the forward rotation of the encoder.
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4.8.5. Coordinate Motion Instructions

4.8.5.1 DNC_Group (Build Coordinate Motion Instruction Group)

API Build coordinate motion instruction Controller
DNC_Group
group 10MC11T

Instruction explanation:

The instruction is used to build the coordinate motion group through its parameter GrouplD. The coordinate
motion instructions with the same GrouplD can be executed after the coordinate motion group is built and the
coordinate motion instruction being executed can be paused or stopped through parameter “Pause” and
“Stop”_

After parameter “ManualMode” is started up, the “Velocity” values of the coordinate motion instructions with
same GrouplID are invalid and the “ManualVelocity” value will be taken as the speed of coordinate motion
instructions.

ORC_Group 0

—{Execute Doner—
—AHis_K Error—
—Amis Y ErrarlDf—
— AT
—AHis_A
—Axis_B
—Axis_C
—Auis_P
—Axis_02
—AxisMum
—pause
—5top
—{Manualbode
—manualvelocity
—ErouplD

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation )
name type device
This instruction is executed when “Execute”
Execute BOOL M, I, Q, constant
turns Off ->On.
Axis_X The node address of X axis UINT Constant, D
Axis_Y The node address of Y axis UINT Constant, D
Axis_Z The node address of Z axis UINT Constant, D
Axis_A The node address of A axis UINT Constant, D
Axis_B The node address of B axis UINT Constant, D
Axis_C The node address of C axis UINT Constant, D
Axis_P The node address of P axis UINT Constant, D
Axis_Q The node address of Q axis UINT Constant, D
AxisNum The number of the valid axis, no more than 8. UINT Constant, D
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Parameter ) Data Available
Explanation i
name type device

When “Pause” is on, the execution of the
coordinate motion instruction with the same
GrouplD as that of DNC_Group will be paused.
Pause ) ) BOOL M, I, Q
When “Pause” is off, the execution of the
coordinate motion instruction with the same

GrouplD as that of DNC_Group will continue.

When “Stop” is on, the execution of the

coordinate motion instruction with the same
Stop . . . BOOL M, I, Q
GrouplD as that of DNC_Group instruction will

be stopped.

When “ManualMode” is on, start the manual
ManualMode function; when “ManualMode” is off, close the BOOL M, I, Q
manual function.

ManualVelocity The speed in manual mode REAL Constant, D

The number of the coordinate motion
GrouplID ) ) UINT Constant, D
instruction group, range: 0~7.

When “Stop” is on, “Done” is on; when
Done . . BOOL M,Q
“Execute” is off, “Done” is reset.

If any error is detected, "Error" turns on; when
Error , BOOL M,Q
"Execute" turns off, "Error" is reset.

ErrorID Error code. Please refer to section 5.3. UINT D
Note:

1. AxisNum
AxisNum value gets effective according to the pins of Axis_X/Y/Z/A/B/C/P/Q from top to bottom. The
node address of the middle axis can not be omitted and repeated. If AxisNum is set to 5, set the
corresponding axis node addresses for Axis_X/Y/Z/A/B among the axis parameters. They could be
virtual axes.

2. Pause

If the coordinate motion instruction is being executed, set “Pause” to ON and the execution of the
corresponding coordinate motion instruction will be stopped temporarily at the deceleration specified
in the coordinate motion instruction.

When “Pause” is off, the execution of the coordinate motion instruction, which have not been finished

will continue. The axis state value will keep unchanged after and before the pause function is
executed.
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Stop

If the coordinate motion instruction is being executed, set “Stop” to ON and the execution of the
corresponding coordinate motion instruction will be stopped at the deceleration in the coordinate
motion instruction and the state of each axis is Standstill.

If the coordinate motion instruction is executed again, reset “Stop” and then execute DNC_Group
instruction again. Please note that the current position of each axis must be consistent with the
terminal position of the coordinate motion instruction to be executed when coordinate motion
instruction is executed again. If the instruction to be executed is the circular instruction, consider if the
current point, the terminal point of arc, center of a circle or radius can make up a circular arc in case of
any abnormality.

ManualMode
After “Manualmode” is started up, the running speed of the corresponding coordinate motion
instruction comes from the parameter setting of manual velocity. When “ManualMode” is off, the

execution of the G code, which has not been completed can continue at the speed and acceleration
set in the original instruction. The source of manual speed can be a constant or some register.
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4.8.5.2 Absolute/ Relative Mode Switching Instruction

AP! DNC_Absolute (G90) In absolute mode Controller

10MC11T

DNC_Relative (G91) In relative mode

Instruction explanation:

The two instructions are used to specify the mode for dealing with the terminal position of each axis such as
absolute mode or relative mode. After the instruction “DNC_Group” with same GrouplD is executed, the two
instructions just can be executed.

After DNC_Absolute (G90) is executed, the terminal position of each axis in the coordinate motion instruction
which is executed later is based on 0 unit and DNC_Relative (G91) can be used to switch to the relative
mode. It is absolute mode for the program by default.

After DNC_ Relative (G91) is executed, the terminal position of each axis in the coordinate motion instruction
which is executed later is calculated with the incremental value beginning from current position and
DNC_Absolute (G90) is used to switch to the absolute mode.

OMC_Absolute(G90) 33 OMC_Relative(G317 34
—Execute Doner—  —Execute Doner—
—GrouplD Error—  —GrouplD Errar—

ErtarlDF— ErtarlDF—

Explanation of input and output parameter of the instruction:

Parameter . Data Available
Explanation )
name type device
Execute This instruction is executed when
BOOL M, I, Q, constant

“Execute” turns Off ->On.

The number of the coordinate motion
instruction group, range: 0~7.
GrouplD When the instruction is executed, the UINT Constant, D
group ID should be consistent with that
of DNC_Group.

When execution of the instruction is
Done finished, “Done” is on; when “Execute” BOOL M,Q
is off, “Done” is reset.

If any error is detected, "Error" turns on;

Error when "Execute" turns off, "Error" is BOOL M,Q
reset.
ErrorlD Error code. Please refer to section 5.3. UINT D
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4.8.5.3 DNC_MOV(GO) (Rapid positioning instruction)

API . o _ Controller
DNC_MOV(GO0) Rapid positioning instruction
10MC11T

Instruction explanation:
The instruction is used to do the rapid positioning of the servo axis in the specified group and control each

axis to move from current position to the terminal position at the specified speed. In motion, each axis is
independent with each other. The instruction is similar to GO in function.

DNC_MOW(GO) O

—{Execute Done—
—=_Pos Error—
—¥_P03s ErroriD—
—17 Pos
—a_Pos
—B_Pos
—c_Pos
—P_Pos
—o_Pos
—{GrouplD

Explanation of input and output parameter of the instruction:

Parameter ) Data Available
Explanation .
name type device

This instruction is executed when “Execute”
Execute BOOL M, I, Q, constant
turns Off ->On.

X_Pos The terminal position of axis X, unit: unit. REAL Constant, D
Y _Pos The terminal position of axis Y, unit: unit. REAL Constant, D
Z_Pos The terminal position of axis Z, unit: unit. REAL Constant, D
A_Pos The terminal position of axis A, unit: unit. REAL Constant, D
B_Pos The terminal position of axis B, unit: unit. REAL Constant, D
C_Pos The terminal position of axis C, unit: unit. REAL Constant, D
P_Pos The terminal position of axis P, unit: unit. REAL Constant, D
Q_Pos The terminal position of axis Q, unit: unit. REAL Constant, D

The number of the coordinate motion instruction
group, range: 0~7.

GroupID ) o UINT Constant, D
When the instruction is executed, the group ID

should be consistent with that of DNC_Group.

When parameter setting is finished, “Done” is on;
Done . . BOOL M,Q
when “Execute” is off, “Done” is reset.

If any error is detected, "Error" turns on; when
Error . BOOL M,Q
"Execute" turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D
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Note:

1. The function of the instruction is same as that of GO in G codes and the input parameters X_Pos~
Q_Pos in the instruction and the parameters of X , Y ,Z ,A ,B_,C_, P, Q_in GO have same
explanation. For more details on GO, please refer to section 4.8.3.3.

2. The state of the axis related to the instruction is Standstill. After “DNC_Group” is executed, the
instruction just can be executed and its GroupID must be same as that of DNC_Group.

3. The instruction can be switched to absolute mode via DNC_Absolute (90). In absolute mode, the
system will regard the position of each axis as absolute value for operation.

4. The instruction can be switched to relative mode via DNC_Relative (91). In relative mode, the system
will regard the position of each axis as incremental value beginning from current position for operation.

5. Itis absolute mode for the instruction by default. Therefore, it is absolute mode for DNC_MOV (GO) if
DNC_Absolute (90) and DNC_Relative (91) have not been executed.

4.8.5.4 DNC_LIN(G1) (Linear Interpolation Instruction)

API ) . o . Controller
DNC_LIN(G1) Linear interpolation instruction
10MC11T

Instruction explanation:
The instruction is used for linear interpolation and can control the cutter to move from current position to the

terminal position at the specified speed. The cutter always moves along the same straight line and all axes
which control the cutter are started up or stopped simultaneously.

DNG_LIN(G1) O

—ExecuUte Done—
—+_Pos Error—
— % _Pos ErrarlD—
—Z _Pos

—& Pos
—E_Pos
—C_Pos
—F_Pos

— 1 Pos
—velocity
—Acceleration
—Deceleration
— GrauplD

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation i

name type device
This instruction is executed when “Execute” turns

Execute BOOL |M, I, Q, constant
Off ->0n.

X _Pos The terminal position of axis X, unit: unit. REAL Constant, D

Y _Pos The terminal position of axis Y, unit: unit. REAL Constant, D

Z_Pos The terminal position of axis Z, unit: unit. REAL Constant, D

A_Pos The terminal position of axis A, unit: unit. REAL Constant, D
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Parameter ) Data Available
Explanation )
name type device
B_Pos The terminal position of axis B, unit: unit. REAL Constant, D
C_Pos The terminal position of axis C, unit: unit. REAL Constant, D
P_Pos The terminal position of axis P, unit; unit. REAL Constant, D
Q_Pos The terminal position of axis Q, unit: unit. REAL Constant, D

The number of the coordinate motion instruction
group, range: 0~7.

GrouplID ) o UINT Constant, D
When the instruction is executed, the group 1D

should be consistent with that of DNC_Group.

When parameter setting is finished, “Done” is on;
Done . . BOOL M,Q
when “Execute” is off, “Done” is reset.

If any error is detected, "Error" turns on; when
Error . BOOL M,Q
"Execute” turns off, "Error" is reset.

ErrorlD Error code. Please refer to section 5.3. UINT D

Note:

1. The function of the instruction is same as that of G1 in G codes and the input parameters
X_Pos~Deceleration in the instruction and the parametersof X_,Y _,Z ,A ,B ,C_,P_,
Q_,F_,E_,E_in G1 have same explanation. For more details on G1, please refer to section 4.8.3.4.

2. The state of axes related to the instruction is Standstill. After “DNC_Group” is executed, the
instruction just can be executed and its GroupID must be same as that of DNC_Group.

3. The instruction can be switched to absolute mode via DNC_Absolute (90). In absolute mode, the
system will regard the position of each axis as absolute value for operation.

4. The instruction can be switched to relative mode via DNC_Relative (91). In relative mode, the
system will regard the position of each axis as incremental value beginning from current position for
operation.

5. Itis absolute mode for the instruction by default. Therefore, it is absolute mode for DNC_LIN(G1) if
DNC_Absolute (90) and DNC_Relative (91) have not been executed.
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4.8.5.5 Circular/ Helical Interpolation (The Coordinates of Center of a Circle are Set)

API DNC_CW (13K) (G2) ClockW|_se circular/ helical mte_rpolatlon Controller
(The coordinates of center of a circle are set)

DNC_CCW (1K) (G3) Anﬂclockv_wse circular/ helical m_terpolatlon 10MC11T
(The coordinates of center of a circle are set)

Instruction explanation:

The two instructions are used for circular/helical interpolation. DNC_CW(IJK) (G2) is for clockwise motion
and DNC_CCW(IJK) (G3) is for anticlockwise motion.

Circular interpolation: The cutter performs the arc cutting of the processed workpieces at the feed speed
specified by parameter Velocity on the circular arc with the fixed center of a circle (1J/IK/JK) on the specified
plane.

Helical interpolation: The cutter moves on the circular arc on the specified plane, which is circular

interpolation, and meanwhile makes the linear interpolation vertically on the specified plane at the feed
speed specified by parameter Velocity.

DMC_CWIR(G 2 1] DG _C O EGE3) 1
—Execute Done— —Execute Done—
—%_Pos Error— —¥_Pos Error—
—%_Fos ErrorlD— —%_Puos ErrorlDp—
—&_Pos —&_Pos
—A_FPos —A_FPos
—B_Fos —B_Fos
—z_FPos —z_FPos
—F_Fos —F_Fos
—i2_Fos —i2_Fos
—I_Walue —I_Walue
—J_Value —J_Value
—k_Walue —k_Walue
— T _Walue — T _Walue
—Welocity —Welocity
—Acceleration —Acceleration
—Deceleration —Deceleration
—GrouplD —GrouplD

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation .
name type device
This instruction is executed when
Execute BOOL M, I, Q, constant
“Execute” turns Off ->On.
The corresponding X-axis coordinates
X_Pos . , , REAL Constant, D
- of the terminal point of the circular arc
The corresponding Y-axis coordinates
Y_Pos . , i REAL Constant, D
- of the terminal point of the circular arc
The corresponding X-axis coordinates
Z_Pos . , , REAL Constant, D
- of the terminal point of the circular arc
The coordinate position of terminal
A_Pos ) ) REAL Constant, D
- point of the added axis
The coordinate position of terminal
B_Pos ) ) REAL Constant, D
- point of the added axis
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Parameter ) Data Available
Explanation )
name type device

The coordinate position of terminal
C_Pos : , REAL Constant, D
- point of the added axis

The coordinate position of terminal
P_Pos : ) REAL Constant, D
- point of the added axis

The coordinate position of terminal
Q_Pos . ] REAL Constant, D
point of the added axis

The corresponding X-axis coordinates
|_Value . REAL Constant, D
- of the center of a circle

The corresponding Y-axis coordinates
J Value ) REAL Constant, D
- of the center of a circle

The corresponding Z-axis coordinates
K_Value ) REAL Constant, D
- of the center of a circle

T Value The quantity of the full circle UINT Constant, D
Velocity The feed speed of the circular arc REAL Constant, D
Acceleration Acceleration REAL Constant, D
Deceleration Deceleration REAL Constant, D

The number of the coordinate motion
instruction group, range: 0~7.
GrouplID When the instruction is executed, the UINT Constant, D
group ID should be consistent with that
of DNC_Group.

When the execution of the instruction

is finished, “Done” is on; when

Done B ., BOOL M,Q
Execute

turns off, “Done” is reset.

If any error is detected, "Error" turns

Error on; when "Execute" turns off, "Error" is BOOL M,Q
reset.
ErroriD Error code. Please refer to section 5.3. UINT D

Note:

1. The function of the instruction DNC_CW(1JK) (G2) and DNC_CCW/(IJK) (G3) is same as that of G2
and G3 in G codes and the input parameters X_Pos~Deceleration in the instruction and the
parametersof X ,Y ,Z ,A ,B ,C ,P ,Q,1 ,J ,K T ,F ,E ,E inG2and G3 have same
explanation. For more details on G2 and G3, please refer to section 4.8.3.5.

2. The state of axes related to the instruction is Standstill. After “DNC_Group” is executed, the
instruction just can be executed and its GrouplD must be same as that of DNC_Group.

3. The instruction can be switched to absolute mode via DNC_Absolute (90). In absolute mode, the
terminal position of each axis is based on 0 unit.

4. The instruction can be switched to relative mode via DNC_Relative (91). In relative mode, the
terminal position of each axis is calculated as incremental value beginning from current position.

4-222 DVP-MC operating manual



4. Motion Control Instructions

5.  No matter whether in absolute mode or relative mode, the coordinates of the center of a circle
|_Value, J Value, K _Value are always the relative coordinates with the start point as reference.

6. Itis absolute mode for the instruction by default. Therefore, it is absolute mode for DNC_CW (1JK)
(G2) and DNC_CCW(IJK) (G3) if DNC_Absolute (90) and DNC_Relative (91) have not been

executed.

4.8.5.6 Circular/ Helical Interpolation (Radius is Set)

API

DNC_CW (R) (G2)

Clockwise circular/ helical interpolation
(Radius is set)

Controller

DNC_CCW (R) (G3)

Anticlockwise circular/ helical interpolation
(Radius is set)

10MC11T

Instruction explanation:

The two instructions are used for circular/helical interpolation. DNC_CW(R) (G2) is for clockwise motion and
DNC_CCW(R) (G3) is for anticlockwise motion.

Circular interpolation: The cutter performs the arc cutting of the processed workpieces at the feed speed
specified by parameter Velocity on the circular arc with the fixed radius on the specified plane

Helical interpolation: The cutter moves on the circular arc on the specified plane, which is circular
interpolation, meanwhile, makes the linear interpolation vertically on the specified plane at the feed speed
specified by parameter Velocity.

DMHC_CWIRIGH 1 DMC_COWIRIGH
—Execute Done— —Execute —
—_Fos Error— —¥_Pos —
—%_Fos ErrarlDf— —_Pos ErrarlDf—
—Z_Fos —<_Pos
—A_Pos —A_Pos
—B_Fos —B_Pos
—{=_Pos —c_Pos
—FP_Fos —P_Pos
—_Pos —i2_Pos
—F_Walue —R_¥alue
—{T_¥alue —T Malue
—Welocity Welooity
—Acceleration Acceleration
—Decelaration Deceleration
—{GrouplD GrouplD
Explanation of input and output parameter of the instruction:
Parameter . Data Available
Explanation )
name type device
This instruction is executed when “Execute”
Execute BOOL M, I, Q, constant
turns Off ->On.
The corresponding X-axis coordinates of the
X_Pos . . . REAL Constant, D
- terminal point of the circular arc
The corresponding Y-axis coordinates of the
Y_Pos . ) ) REAL Constant, D
- terminal point of the circular arc
The corresponding Z-axis coordinates of the
Z Pos . . . REAL Constant, D
terminal point of the circular arc
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Parameter i Data Available
Explanation i
name type device
The coordinate position of terminal point of the
A_Pos i REAL Constant, D
added axis
The coordinate position of terminal point of the
B_Pos ) REAL Constant, D
- added axis
The coordinate position of terminal point of the
C_Pos ) REAL Constant, D
- added axis
The coordinate position of terminal point of the
P_Pos ) REAL Constant, D
- added axis
The coordinate position of terminal point of the
Q_Pos . REAL Constant, D
added axis
The radius of the circular arc. Positive number is
R_Value ) ) i i REAL Constant, D
- minor arc and negative number is major arc.
T Value The quantity of the full circle UINT Constant, D
Velocity The feed speed of the circular arc REAL Constant, D
Acceleration Acceleration REAL Constant, D
Deceleration Deceleration REAL Constant, D
The number of the coordinate motion instruction
group, range: 0~7.
GrouplID ) o UINT Constant, D
When the instruction is executed, the group ID
should be consistent with that of DNC_Group.
When the execution of the instruction is finished,
Done “Done” is on; when “Execute” BOOL M,Q
turns off, “Done” is reset.
If any error is detected, "Error" turns on; when
Error . BOOL M,Q
"Execute" turns off, "Error" is reset.
ErrorlD Error code. Please refer to section 5.3. UINT D
Note:

1. The function of the instruction DNC_CW(R) (G2) and DNC_CCW(R) (G3) is same as that of G2 and
G3 in G codes and the input parameters X_Pos~Deceleration in the instruction and the parameters
of X , Y ,Z ,A,B,C,P,Q ,R_,T ,F_E ,E inG2and G3 have same explanation. For more
details on G2 and G3, please refer to section 4.8.3.5.

2. The state of axes related to the instruction is Standstill. After “DNC_Group” is executed, the
instruction just can be executed and its GrouplD must be same as that of DNC_Group.

3. The instruction can be switched to absolute mode via DNC_Absolute (90). In absolute mode, the
terminal position of each axis is based on 0 unit.

4. The instruction can be switched to relative mode via DNC_Relative (91). In relative mode, the
terminal position of each axis is calculated as incremental value beginning from current position.

5. Itis absolute mode for the instruction by default. Therefore, it is absolute mode for DNC_CW (R) (G2)
and DNC_CCW(R) (G3) if DNC_Absolute (90) and DNC_Relative (91) have not been executed.
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4.8.5.7 Plane Selection Instruction

API DNC_XY (G17) XY plane selection Controller
DNC_XZ (G18) XZ plane selection

. 10MC11T
DNC_YZ (G19) YZ plane selection

Instruction explanation:

The three instructions are used for determining the circular/ helical interpolation plane selection and the three
work planes can be switched with each other while the program is being executed. If there is no plane
selection in the program, the initial plane of system is XY plane by default.

DNC_¥¥(G17) D DNC_XZ(G18) 1 DNC_YZ(G19) 2
—ExecLte Doner— —ExecuUte Doner— —ExecuUte Coner—
—{GrouplD Error— —{GrouplD Error— —{GrouplD Error—
ErrorlDF— ErrorlDF— ErrorlDF—
z
=19
=18
- o
h'd
17

X

Explanation of input and output parameter of the instruction:

Parameter i Data Available
Explanation )
name type device

This instruction is executed when
Execute BOOL M, I, Q, constant
“Execute” turns Off ->On.

The number of the coordinate motion
instruction group, range: 0~7.
GrouplD When the instruction is executed, the UINT Constant, D
group ID should be consistent with that of
DNC_Group.

When the execution of the instruction is
Done finished, “Done” is on; when “Execute” BOOL M,Q
turns off, “Done” is reset.

If any error is detected, "Error" turns on;
Error _ BOOL M.,Q
when "Execute" turns off, "Error" is reset.

ErroriD Error code. Please refer to section 5.3. UINT D

Note:
1  The function of DNC_XY (G17), DNC_XY (G18) and DNC_XY (G19) is the same as that of G17,
G18 and G19 in G codes.
2  After “DNC_Group” is executed, the instruction just can be executed and its GrouplD must be same
as that of DNC_Group.
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4.8.5.8 Program Example

m Program example 1: DNC_MOV (GO) in absolute mode
The initial positions of axis X and Y are both 10,000 units and the axis parameters are all default.

» The program to be executed:

MC_Power 3 MC_Power 4

1 LML Status M7=TRUE] 2 i s Status
TRLUE Enable Errar ME=FALSE TRUE Enable Error 1 D=FALS

TRLIE 2xisStart ErrarlD Da=0 | TRLE fxisStart ErrarlD

DMC_Group D ID'T,IRUE L DMC_AhsoluterGany 1
HD:TRUE Execute Dane i1 1=FALS Execute Done
1 i Error 1=FALS GrouplD Errar
2 i ErrarlD Do=0 ErroriD
—Axis_7
—Axis_A
—ais_p DHC_MOVGED 2
—Auis_C M4=TRUE]|—Execute Done
—{Axis_P a0000.0 w_Pos Error
— s _ 100000.0 Y _Pos ErrarlD
P-.xisNum —1Z_Pos
—pause —A_Pos
—Stop —B_Fos
—danualbode —{=_Pos
—danualvelocity —FP_Fos
Grl:uupID —{@_FPos
[T F——GroupiD

» Program explanation:

e 1. After the connection between DVP10MC11T and servo axis is made successfully, M7 and
M9 are on. After M7 is on, the servo axis of number 1 Servo On; after M9 is on, the servo
axis of number 2 Servo On.

e 2. After MO is on, DNC_Group instruction starts to construct the coordinate system.

e After M12 is on, each servo axis is switched to the absolute positioning mode. When M2 is
on, each axis enters the absolute mode.

e 4. After M4 is on, DNC_MOV (GO0) starts to be executed. When M5 is on, the execution of
DNC_MOV (G0) is finished.
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>  After the program is executed, the Y/X curve of the whole process is as below.

N
Position
100000 |
10000
! Position
© 1 10000 50000 X

>  After the program is executed, the Position/time curve of the whole process is as below.

4 Position Y
100000

50000

10000 }
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m Program example 2: DNC_MOV (GO) in relative mode

The initial positions of axis X and Y are both 10,000 units and the axis parameters are all default.

» The program to be executed:

MZ_Power 3 Mz _Power 4
1 s Status M7=TRUE]| 2 Do Status MOG=TRUE]
TRLE Enable Error ME=FALSE TRLE Enable Error 1 0=FALS
TRLUE fwisStart ErrarlD D3=0 | TRUE fwisStart ErrarlD Dd=0
m DMC_Relative{z91) 1
DMNE_Group 0 1 LE}ececute Dnne—l_
MO=TRUE Execute Done 1 1=FALSB——GrouplD Errnr—l_m
1 Ais W Errar M1=FALSH ErrurID—| I3=FALSE
2 Axis Y ErrorlD 0o=0 O1=0
—{twis 7
—Axis_A
—awis_ B DRC_MONiGoy 2
— s G MA=TRUE]—|Exacute Done h5=TRLE|
—Axis_P 50000.0 s Pos Error ME=FALS
—Aris_G 100000.0 Y _Paos ErrorlD D02=0
A}{iSNum —7 Pos
—pause —&_Pos
—5top —B_Pos
—{Manualbode —=_Pos
—{Manualvelocity —FP_Pos
GrnupID —@_Pos
[T F——6roupiD

» Program explanation:

1. After the connection between DVP10MC11T and servo axis is made successfully, M7 and
M9 are on. After M7 is on, the servo axis of number 1 Servo On; after M9 is on, the servo
axis of number 2 Servo On.

2. When MO is on, DNC_Group starts to construct the coordinate system.

3. After M12 is on, each servo axis is switched to the relative positioning mode. When M2 is
on, each axis enters the relative positioning mode.

4. After M4 is on, DNC_MOV (GO0) starts to be executed. When M5 is on, the execution of
DNC_MOV (GO) is finished.
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4. Motion Control Instructions

> After the program is executed, the Y/X curve of the whole process is as below.

aY
Position
110000 e ——
10000
Posjtion
O 110000 60000 "X

> After the program is executed, the Position/time curve of the whole process is as below.

4 Position Y
110000

60000 |--

10000
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4. Motion Control Instructions

m Program example 3: DNC_LIN (G1) in absolute mode

The initial positions of axis X, Y and Z are all 20,000 units and the axis parameters are all default.

» The program to be executed:

Mic_Power 3 M _Power 4
1 Aol Status M7=TRUE] 2 P Status MO=TRIE
TRIJE Enable Errar ME=FALSH TRIJE Enahle Error 1 O=FALS
TRLE fxisStart ErrarlD D3=0 | TRLUE fuisStart ErrarlD
DNC_Absolute(Gomy 1
ﬁ12=TRUE Execute Cione
DNC_Group 0 1 GrouplD Errar
i; O=TRLIE Execute Cione 1 1=FALS ErroriD
1 Axis M Error 1=FALS Ma=FALS
2 Az Y ErrarlD
3 iz 7
—Axis_A
—{ais_B DR LIMGGET) 2
—&xis G MA=TRUE]—Fxecute Done
—Axis_P a0000.0 W_Pos Error
—jAxis_Q BO000.0 Y _Pos ErrorlD
[ 3 ——axisNurm 70000.0 7 Pos
—pause —A_Pos
—{Stop —B_Fos
—{Manualbode —{_Pos
—{Manualelocity —FP_Fos
Gru:lupID —{@_Fos
[ 10000.0 | velagity
Acceleration
Deceleration
Gru:lupID

» Program explanation:

After the connection between DVP10MC11T and servo axis is made successfully, M7 and
M9 are on. After M7 is on, the servo axis of number 1 Servo On; after M9 is on, the servo
axis of number 2 Servo On.

After MO is on, DNC_Group instruction starts to construct the coordinate system.

After M12 is on, each servo axis is switched to the absolute positioning mode. When M2 is
on, each axis enters the absolute positioning mode.

After M4 is on, DNC__ LIN (G1) starts to be executed. When M5 is on, the execution of
DNC_LIN (G1) is finished.
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4. Motion Control Instructions

> After the program is executed, the Y/X curve of the whole process is as below.

>  After the program is executed, the Position /time curve of the whole process is as below.

aPosition

| N Z
70000 ) :
60000 Y
,/,// / / |
50000 ¢ - X
20000 ‘,fé; ~
L >
@)
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4. Motion Control Instructions

m Program example 4: DNC_LIN (G1) in relative mode
The initial positions of axis X, Y and Z are all 20,000 units and the axis parameters are all default.

» The program to be executed:

mMZ_Power 3 mMZ_Fower 4
1 EES Status M7=TRLE] 2 Do Status MO=TRLIE
TRUE Enable Error ME=FALSH TRUE Enahle Error 1 0=FALS
TRUE FAxisStant ErrorlD D3=0 | TRUE MwicStart ErrarlD Did=0
DHC_Relative(z491) 1
ﬁ12:TRUE Execute Cone i 2=TRLIE
DHE_Group D 1 GrouplD Error 3=FALS
ﬁD:TRUE Execute Done 1 1=FALS ErrarlD 01=0
1 s Errar 'l :FALBE
2 Axis_ Y ErrarlD Co=0
3 Ais_L
—AHis_A
—lais B DRC_LIMGGET) 2
—Axis_C MA=TRUE]——Execute Done WE=TRUE
—Auis_F 50000.0 +_Pos Error] MA=FALS
—Axis_ G0000.0 _Pos ErrorlD 02=0
[ 3 }——Auishurm 70000.0 7 Fos
—hause —A_Pos
—Stop —B_Fos
—manualMode —iZz_Fos
—Manualvelocity —F_Fos
GruupID —a_Fos
10000.0 Welocity
Acceleration
Deceleration
GruupID

» Program explanation:

e 1. After the connection between DVP10MC11T and servo axis is made successfully, M7 and
M9 are on. After M7 is on, the servo axis of number 1 Servo On; after M9 is on, the servo
axis of number 2 Servo On.

e 2.When MO is on, DNC_Group starts to construct the coordinate system.

e 3. After M12 is on, each servo axis is switched to the relative positioning mode. When M2 is
on, each axis enters the relative positioning mode.

e 4. After M4 is on, DNC_ LIN (G1) starts to be executed. When M5 is on, the execution of
DNC_LIN (G1) is finished.
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4. Motion Control Instructions

>  After the program is executed, the Y/X curve of the whole process is as below.

Z,

>  After the program is executed, the Position /time curve of the whole process is as below.

A Position
90000

80000

70000

20000

v
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5.Troubleshooting

5. Troubleshooting

5.1. LED Indicator Explanation

B POWERLED

POWER LED indicates if the power supply of DVP10MC11T is normal.

LED state

Explanation

How to deal with

Green LED on

Power supply is normal

LED off or flash

Power supply is abnormal

Check if the power supply for DVP10MC11T is
normal.

B RUNLED

RUN LED indicates the state of PLC module.

LED state

Explanation

How to deal with

Green LED on

PLC module is in run state.

Switch PLC to the RUN state according to

LED off PLC module is in stop state.
demand

B ERRLED
ERR LED indicates the state of execution of PLC module program or the state of power supply of
DVP10MCI11T.

LED state Explanation How to deal with
PLC module is in the state of normal
LED off --

work.

Red LED flash

1. There are syntax errors in the
program user writes in the PLC
module;

2. Or PLC device or instruction
exceeds the allowed range.

1. Judge the error cause according to the value
of special register D1004 of PLC module.

2. Judge the position of program error according
to D1137 value.

For more details, please see the operation
manual of DVP-ES2/EX2/SS2/SA2/SX2
(Programming).

quickly

Red LED blinking

DVP10OMCI11T power supply is
insufficient.

Check if the power supply for DVP10OMC11T is
normal.

ERR LED: red light flashes (1HZ)

ON

500ms 500ms

OFF

ERR LED: red light blinks quickly (10HZ)
100ms

ON

OFF
100ms
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5. Troubleshooting

B CANLED
CAN LED indicates the state of MC module in CANopen network.
LED state Explanation How to deal with
Green light CANopen network is in stop PC is downloading the program and waiting that
single flash state. download is finished.

1. Check if CANopen network connection is correct.
2. Check if the configured slave in the network exists.
3. The baud rates of DVP10MC11T and slaves are
same.

Green light CANopen network is in
blinking preoperational state

4. Check if some slave is offline.

i CANopen network is in Run --
Green light on

state.
1. Check if it is standard cable for CANopen bus
connection.
Red light single | Bus error exceeds the alarm 2. Check if the terminal resistors have been
flash level connected to the two ends of CANopen bus.
3. Check if the interference around CANopen bus
cable is too strong.
1. Check if the wiring in CANopen network is correct.
Red light on Bus-Off 2. The baud rates of DVP10MC11T and slaves are
same.
CAN LED: green light single flashes
ON
200ms 1000ms
OFF — L
CAN LED: green light blinks
ON
200ms | 200ms
OFF — -
CAN LED: red light single flashes.
ON
200ms 1000ms
OFF
B MTL
MTL LED indicates if MC module state is normal.
LED state Explanation How to deal with

No data has been configured in Via CANopen Builder software, configure and

Light off
MC module. program the controller and then re-download.

MC module is in Run state and
Green light on | the motion control program is | --
being executed.
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LED state Explanation How to deal with
Green light The communication with the axis | Check if the communication with each axis is
flash configured is not ready. normal.
Red light on Hardware error in MC module After power on -or.me again, re'Furn Fhe goods to
factory for repair if the error still exists.
1. Check if the setting value for synchronization
cycle is too small. After increasing the
synchronization cycle value, re-download.
. 2. Check if there is slave offline in CANopen
Red light
blinking MC module runs abnormally network.
3. Check if the motion control program is stopped
after it is executed.
4. Check if there are unsupportive instructions in
the program.

B Ethernet LED

DVP10MC11T has two Ethernet LED indicators like orange light and green light. Green light indicates the

Ethernet communication state and orange light indicates Ethernet baud rate.

LED State Indication
Light on Ethernet baud rate:100Mbps
Orange light - :
Light off Ethernet baud rate is 10Mbps or 10MC has not been put in Ethernet.
Light flash | The Ethernet communication port for 10MC is receiving and sending data.
Green light
Light off The Ethernet communication port for 10MC is not receiving and sending
data.

B COM1LED

COML1 LED is an indicator of RS-232 communication port of PLC module. It indicates the communication

state of RS-232 communication port of PLC module.

LED state

Indication

Yellow light flash

There is response data at RS-232 (COM1) port.

Light off

There is no response data at RS-232 (COM1) port .

B COMZ2LED

COM2 LED is the indicatior of RS-485 shared by motion control module and PLC module to indicate the
state of RS-485 communication port.

RUN LED state

Indication

Yellow light flash

There is response data at RS-485 (COM2) port.

Light off

There is no response data at RS-485 (COMZ2) port.
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5. Troubleshooting

B Input Point LED
There are 8 input-point LED indicators (I0~17) for showing if DVP1OMC11T's digital input point is ON or OFF.

Input point LED state

Indication

Green light on (10~17) Input point is ON.

Light off (10~17) Input point is OFF.

B Output Point LED

There are 4 output-point LED indicators (Q0~Q3) for showing if DVP10MC11T digital output point is ON or
OFF.

Output point LED state

Indication

Green light on (Q0~Q3) Output point is ON.

Light off (Q0~Q3) Output point is OFF.

5.2. Status Word Instruction

When an error emerges in MC module of DVP10MC11T, user could judge the error cause according to the
values of D6511 and D6512. The indication of each bit of D6511 and D6512 is shown below.

Bit Indication when the value of each bit )
. . How to deal with
device of D6511 is 1.
MC module is in error mode;
Bit0 The running motion control Press “Reset” key to restart DVP10MC11T.
program is terminated
The configuration data is being . )
) No correction is needed and DVP10OMC11T will
Bitl downloaded to MC module by the .
b resume to run after download is finished.
Bit2 Node list is empty and no slave is Via CANopen Builder, add the slave into the
configured. node list of MC module and re-download.
i , i Check if there is any error in configuration data;
. The current configuration data is , , ) )
Bit3 ) ) redownload it after configuration data is
invalid. .
modified.
1. Check if CANopen bus connection is normal.
2. Check if the baud rates of master and slave of
Bit4 Buffer area sending the data is full. CANopen bus are same.
3. Check if the terminal resistors are connected
to the two ends of CANopen bus.
1. Check if CANopen bus connection is normal.
2. Check if the baud rates of master and slave of
Bit5 Buffer area receiving the data is full. CANopen bus are same.
3. Check if the terminal resistors are connected
to the two ends of CANopen bus.
Bit6 Power supply is insufficient. Check if 24V power supply is normal.
Bit7 The internal memory operation After power on once again, return it to factory for
error repair if the error still exists.
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5.Troubleshooting

Bit Indication when the value of each bit )
) ) How to deal with
device of D6511 is 1.
. ) After power on once again, return it to factory for
Bit8 GPIO operation error . ) )
repair if the error still exists.
i ) After power on once again, return it to factory for
Bit9 SRAM operation error . . .
repair if the error still exists.
, There is some slave offline in , L
Bit10 Check if the CANopen bus connection is normal.
CANopen network
i The program in MC module is
Bit1l . -
running
Bit12 Reserved -
Bit13 The setting value of the Enlarge the synchronization cycle value in
synchronization cycle is too small CANopen Builder and then redownload.
i The instruction does not match the ,
Bit14 ) Update the firmware
firmware of the controller
Bit15 The program is overlarge in Check if the program, cam and G codes are
capacity overlarge in capacity.

Note: D6512 is reserved for future development.

5.3. Error ID in Motion Instructions

Error ID Indication How to deal with
When the motion instruction is . , i
1 . Enable the axis via the MC_Power instruction.
executed, the axis is not enabled.
o ] ) No correction is needed.
The motion instruction which has not ) )
. L (The newly executed instruction can be executed
2 been finished execution is interrupted ) ) ) )
. . normally, and the interrupted instruction will be
by other instruction. _
stopped executing.
The node address of the servo drive ) . _
. L . The station no. of the servo drive in the motion
3 in the motion instruction exceeds the ) i
control instruction should be set between 1~18.
allowed range.
When the servo axis is offline in the 1. Chepk if the_ bus cable connection is normal or the
o i terminal resistors have been connected at both
CANopen communication or the axis | ends of the bus on the CANopen network.
4 gives the alarm, the execution of the | 2. Find the root causes why axis alarms and shoot
A : . the trouble.
motion instruction which has not . .
o ) 3. Execute the MC_Reset instruction after the
finished the execution yet stops above faults are eliminated.
The axis still reports the alarm after The factors causing the alarm still exist.
5 the MC_Reset instruction is Re-execute the MC_Reset instruction after the
executed. alarm factors are absolutely eliminated.
Check if the input parameter value in the motion
) ) instruction is consistent with the instruction
The input parameter value in the .
6 L L ) explanation.
motion instruction is invalid. ) )
(When the acceleration of the MC_MoveVelocity
instruction is 0, this error will be alarmed)
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5. Troubleshooting

Error ID Indication How to deal with
Check if input format of G code is consistent with
10MC does not recognize the G code | section 4.8 explanation.
in NC program. When the G2,G3 or coordinate motion instruction
9 The input parameter value in G code | related with arc is executed,if the current point,
or coordinate motion instruction is the terminal point of arc, center of a circle or radius
invalid. can make up a circular arc in case of any
abnormality.
The axis that the motion instruction i ) ,
) Configure the axis to be operated to 10MC in the
10 controls has not been configured to
software and then redownload.
10MC
The MC_PassiveHome instruction is o
] - No correction is needed.
interrupted by the MC_Stop ) ,
11 . i ) . (The MC_Stop instruction can be executed
instruction when the execution of it I
has not finished normally.)
The DMC_CapturePosition
12 instruction did not receive any Check if the setting of the instruction window
capture signal in the window range range is proper.
and the capturing failed.
13 The DMC_SetTorque instruction can | Only when the axis is in standstill state, the torque
not be executed. setting instruction can be executed.
10MC has made the connection with ) i , i
, ) The instruction DMC_DisableAxis can be executed
the configured axis and the )
15 ) , ) ) only when 10MC has not made the connection
instruction DMC_ DisableAxis can ) , )
- with the configured axis.
not be executed.
i . Check if the CANopen bus connection between
83 SDO reading and writing is time-out ) )
10MC and the written and read slave is normal.
1. Check if the index/sub-index in the
DMC_ReadParameter / DMC_WriteParameter
instructions exists.
2. Check if the data type in the
85 SDO response error DMC_WriteParameter instruction is correct and
the written parameter value exceeds the
allowed range.
3. Check the error codes to get the detailed
information.
Refer to section 4.2 on the motion instruction
The execution of the motion switching.
112 instruction is not consistent with the (Other motion instruction can be executed only
state machine in the controller. when the “Execute” bit of the DMC_SetTorque
instruction is Off.)
When rotary cut initializing has not o
. i After initializing is finished, execute
256 finished, APF_RotaryCut_Inis

executed.

APF_RotaryCut_In.
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Error ID Indication How to deal with
257 Parameter setting error in the rotary Check if the parameter setting of the instruction
cut instruction related with the rotary cut is proper.
258 Parameter setting error in the flying Check if the parameter setting of the instruction
shear instruction related with the flying shear is proper.

DVP-MC operating manual

5-7



Appendix A

Appendix A Modbus Communication

B DVP10OMC11T Modbus Communication Port:

DVP10OMC11T covers two communication ports, COM1 and COM2.

COM1: COM1 is a RS-232 communication port possessed by PLC module supporting Modbus ASCII or
RTU mode. It can serve as Modbus master or slave to upload and download the program, monitor
PLC device, connect the human machine interface and etc.

COM2: COM2 is a RS-485 communication port supporting Modbus ASCII or RTU mode and is the
hardware port shared by motion control module and PLC. Via the port, the motion control module
and PLC can be accessed respectively according to their different node addresses. So the node
address of motion control module and PLC must be different when COM2 is used. When COM2 is
possessed by PLC module, it could serve as Modbus master or slave. When COM2 is possessed
by motion control module, it could only serve as Modbus slave.

The Pin definition of DVP10MC11T Modbus communication port:

The Pin definition of DVP10MC11T RS-232 (COM1) :

Pin Signal Description

1,2 +5V 5V Power positive pole
3 GND Grounding
4 Rx For receiving the data
5 Tx For sending the data
6 GND Grounding
7 NC Reserved

The Pin definition of DVP10MC11T RS-485 (COM2) :

Pin Signal Description Jd1 o 11
. g
+ Signal+ O o 12
2 _ Signal- g
off o 13
3 SG -- @ |

B DVP1OMC11T Modbus Communication Port Setting

1. COM1 communication format is set by D1036 and the meaning for each bit of D1036 can be seen in table
1. its communication node adress is determined by D1121. If the value of D1121 is 1, it indicates that the
communication node address of PLC module is 1. The default communication format for COM1: Baud
rate=9600bps, Data bits=7, Parity=E, Stop bits=1, Mode=ASCII, Address=1

Note:

v' After COM1 communication format is modified, if RUN/STOP switch of DVP10MC11T turns
RUN—STOP, the communication format keeps unchanged.

v' After COM1 communication format is modified, DVP10MC11T power is switched on from off, COM1

will be restored to the communication format of factory setting
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2. When COM2 is possessed by PLC, its format is set by D1120 and the meaning of each bit of D1120 can

be seen in table 1. its communication node adress is set by D1121. If the value of D1121 is 1, it indicates
that the communication node address of PLC module is 1. The default communication format for COM2:
Baud rate=9600bps, Data bits=7, Parity=E, Stop bits=1, Mode=ASCII, Address=1

Note:

v When COM2 serves as Slave communication port, no communication instrument is allowed to exist
in the program.

v After COM2 communication format is modified, if RUN/STOP switch of DVP10OMC11T turns
RUN—STOP, the communication format keeps unchanged.

v' After COM2 communication format is modified, DVP10MC11T power is switched on from off, COM2

will be restored to the communication format of factory setting.

. When COM2 is possessed by motion control module, its format is set by D6516 of motion control module

and the meaning of each bit of D6516 can be seen in table 2. If the value of D6516 is revised, the

communication format will be changed immediately. The default communication format for COM2: Baud

rate=9600bps, Data bits=7, Parity=E, Stop bits=1, Mode=ASCII, Address=2.

Note:

v' After COM2 communication format is modified, RUN/STOP switch of DVP10MC11T turns
RUN—STOP, the communication format keeps unchanged.

v' After COM2 communication format is modified, DVP10MC11T power is switched on from off, the

communication format keeps unchanged.
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Table 1
D1036_ or Explanation Communication format setting
D1120 bit no.
b0 Data length b0=0: 7 b0=1: 8
b2, b1=00 : None
b2, bl Parity bit b2, b1=01 : Odd
b2, b1=11 : Even
b3 Stop bit b3=0: 1 bit b3=1: 2 bit
b7~b4=0001 (H1) : 110bps
b7~b4=0010 (H2) : 150bps
b7~b4=0011 (H3) : 300bps
b7~b4=0100 (H4) : 600bps
b7~b4=0101 (H5) : 1200bps
S Baud rate b7~b4=0110 (H6) : 2400bps
b7~b4=0111 (H7) : 4800bps
b7~b4=1000 (H8) : 9600bps
b7~b4=1001 (H9) : 19200bps
b7~b4=1010 (HA) : 38400bps
b7~b4=1011 (HB) : 57600bps
b7~b4=1100 (HC) : 115200bps
b8 Selection of the start b8=0: none b8=1: D1124
character
b9 Selection of the first b9=0: none b9=1: D1125
end character
Selection of the
b10 second end b10=0: none b10=1: D1126
character
b15~b11 Undefined

Explanation of relevant special M for communication at COM1 port :

Special M

Function Remark
no.
M1139 Selection of M1139=0n, communication mode is RTU
ASCII/RTU mode | M1139=0ff, communication mode is RTU
M1138 Communication When M1138=0n, Change the value of D1036, but the

format is retained | communication format of COM1 is unchanged.

Explanation of relevant special M when COM2 port is possessed by motion control module:

Special M
pecia Function Remark
no.
M1143 Selection of M1143=0n, communication mode is RTU.
ASCII/RTU mode | M1143=0ff, communication mode is ASCII.
M1120 Communication When M1120=0n, Change the value of D1120, but the

format is retained | communication format of COM2 is unchanged.
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Table 2
D6516 bit . . .
no I Explanation D6516 Communication format setting
b3~b0=0000 (HO) Data bits =7, Parity =E, Stop bits =1
3~b0
format b3~b0=0010 (H2) Data bits =7, Parity =N, Stop bits =1
b3~b0=0100 (H4) Data bits =8, Parity =N, Stop bits =2
b7~b4=0000 (HO) 9600bps
b7~b4=0001 (H1) 19200bps
b7~b4 Baud rate b7~b4=0010 (H2) 38400bps
b7~b4=0011 (H3) 57600bps
b7~b4=0100 (H4) 115200bps
bis-pg | communication | ;5 1e-00000010 (H2) | Communication address is 2
address
» Example 1: the method of revising COM1 communication format.
To revise COM1 communication format, add the following program codes to the WPLSoft software. When
DVP10MCI11T turns from STOP to RUN, PLC would detect if M1138 is on in the first scan cycle. If M1138
is on, the setting of COM1 will be revised according to D1036 value. In the following graph, COM1
communication format is revised into ASCII mode, 115200bps (Baud rate) , 7 (Data bits) , E (Parity) ,
1 (Stop bits) .
k1002
I I R HCE 01036
SET W1138
R=T Ml 1135
> Example 2: the method of revising COM2 communication format (COM2 is possessed by PLC) .
To revise COM2 communication format, add following program codes to WPLSoft software. When
DVP10MC11T turns from STOP to RUN, PLC would detect if M1120 is on in the first scan cycle. If M1120
is on, the setting of COM2 will be revised according to D1120 value. In the following graph, COM2
communication format is revised into ASCII mode, 57600bps (Baud rate) , 7 (Data bits) , E (Parity) , 1
(Stop bits) .
k1002
I I R 1 HEBEB 01120
=ET MAT1120
R=T hA1143
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» Example 3: the method of revising COM2 communication format (COM2 is possessed by motion control

module).

To revise COM2 communication format, add the following program codes to CANopen Builder software.
As below figure shows, a rising edge occurs in the program and K512 (H200) is sent to D6516. Meanwhile,
COM2 communication format is revised into ASCII mode, 9600bps (Baud rate) , 7 (Data bits) , E (Parity) ,
1 (Stop bits).

R_Trig O MOV

TRUE EN o EN D DB516

TRUE CLK 512 3

Note: For Modbus communication of DVP10MC11T PLC, please refer to < DVP-ES2/EX2/SS2/SA2/SX2

operating manual [Program] >.

B Example on Connection of DVP10OMC11T into Modbus Network:
DVP10MCI11T is connected to Modbus network via RS-485 as figure below:

Jd = =7
| N L]
4 4
3 ol =l
2 ‘ 2 = =
| == |
i il ol
il | I ' I HD
E —5 D*6
2 2 U
L | ‘
Device no. 1 2 3 4 5 6
Device Modbus Communication AC motor Servo
VFD-CM08 | DVP10OMCI11T ] )
name master cable drive drive
B RS-485 Wiring:
@ D+ D_ SG @ D+ D_ SG [ETLERTRRTRITT] SG D+ D_ @
Lo~ L L] N
@11 o I i ‘ﬂ@
1 N 1 1
i ')
1 F \\ v
\
@é @é Figure 19
® @ ©) @
Master Slave Terminal resistor Shielded cable

Note:

DVP-MC operating manual A-5



Appendix A

1. Itis suggested that the two ends of the bus should be connected with one resistor of 120Q respectively.

2. To ensure the communication quality , the double shielded and twisted-pair cable is recommended
(20AWG) .

3. When the internal voltages of two devices are different, make SG (Signal Ground) of the two device

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

B ASCII Mode

1. Communication data structure

Field name Components Explanation
Start character STX Start character “:”, the corresponding ASCII code: Ox3A
Communication |ADR1 o _
Communication address consists of two ASCI| codes.
address ADR O
CMD 1
Function code Function code consists of two ASCII codes.
CMDO
DATA (0)
DATA (1D
Data Data content consists of 2n ASCII codes, n<205.
DATA (n-1)
LRC CHK 1
LRC Check LRC check consists of two ASCII codes.
LRC CHK O
END1 End character consists of two ASCII codes.
End character END1=CR (0x0D),
ENDO
ENDO = LF (0x0A)

The corresponding relation between hexadecimal character and ASCII code:

Hexadecimal
“0" ‘1 “2 “3¢ “4" “B* “6" “T
character
ASCII code 0x30 0x31 0x32 0x33 0x34 0x35 0x36 0x37
Hexadecimal
H8“ “9“ HAH HBH “CH “D“ “EH HF“
character
ASCII code 0x38 0x39 0x41 0x42 0x43 0x44 0x45 0x46

2. ADR (Communication address)

The valid range of communication address: 0~254.

Communication address: 0 means the broadcast message is sent to all slaves and the slaves which have
received the message will not make any response. If communication address is not 0, slaves will respond
to master after receiving the message normally. For instance, ASCII codes for the communication address
of 16 are denoted below.

Decimal 16 is equal to hexadecimal 10. (ADR 1, ADR 0> ='10’, ‘1'=31H, ‘0’ =30H

3. Function code and data
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The data format is determined by function codes. E.g. to read the two continuous address data with
hexadecimal 0x1000 as the start address in DVP10MC11T. The communication address of DVP10MC11T

is 1, 0x1000 is the Modbus address of DO in DVP10MC11T PLC.

The data explanation is shown as below:

PC—DVP10MC11T:

3A30313033313030303030303245410D 0A

DVP10MC11T—PC:

3A 30 31 30 33 30 34 30 30 30 31 30 30 30 32 46 35 0D OA

Request message:

ASCII code corresponding to field

Field name Field character
character

Start character 3A

“0" 30
Communication address: 01

“1" 31

“0" 30
Function code: 03

“3” 33

“1” 31

“0” 30
Start address: 0x1000

“0” 30

“0” 30

“0” 30
Data number “0” 30

(Counted by words) : 2 “0” 30

“2" 32

HEH 45
LRC check code: OXEA

HAH 41
End character 1 “CR” oD
End character O “LF” 0A

DVP-MC operating manual
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Response message:

ASCII i fiel
Field name Field character SCll code corresponding to field
character

Start character “ 3A

“0” 30
Communication address: 01

“1” 31

“0” 30
Function code: 03

“3" 33
Read data number “0” 30

(Counted by bytes) “4” 34

HOH 30
Read content of 0x1000 “0” 30
address “Q” 30

“1” 31

“0” 30
Read content of 0x1001 “‘0” 30
address “Q” 30

“2" 32

“F 46
LRC check code: OxF5

“5” 35
End character 1 “CR” oD
End character O “LF" 0A

4. LRC check (Check sum)

LRC check code is the value by firstly getting the inverse values of every bit of the result value of addition
operation of the data from communication ID to the last data content (Hex.) and then adding 1 to the final

inverse value.

For instance, LRC check code value: OxF6. The method of calculating LRC check code value:
0x01+0x03+0x10+0x00+0x00+0x02 = 0x16, the result is OXEA by getting the inverse values of every bit of
0x16 and then adding 1 to the final inverse value.

ASCII i fiel
Field name Field character SCll code corresponding to field
character

Start character 3A

“0” 30
Communication address: 01

“1” 31

“0” 30
Function code: 03

“3" 33

“1” 31
Start data address: 0x1000 “0” 30

HOI) 30

HOI) 30

A-8
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Field name Field character ASCII code corresponding to field
character
“0” 30
Data number (Counted by ‘0" 30
words): 2 “0” 30
‘2" 32
LRC check code: OXEA = e
“A” 41
End character 1: LF CR 0D
End character 0: CR LF 0A
B Communication in RTU mode
1. Communication data structure
Start No input data for more than 10ms
Communication address Slave address: 8-bit binary address
Function code Function code: 8-bit binary address
Data (n-1)
Data content
"""" n x 8 bit binary data, n<=202
Data O
Low byte of CRC check CRC check sum
High byte of CRC check CRC check sum is composed of two 8-bit binary data
End No input data for more than 10ms

2. Communication address

The valid communication address is 0~254. The communication address 0 indicates to broadcast the
message to all slaves and the slaves which have received the broadcast message do not make any

response. If the communication address is not 0, slaves will reply to master as normal. For example, to
communication with the slave with the communication address of 16, the address of the slave is set as

0x10 since decimal 16 is equal to hexadecimal 10.
3. Function code and data

The data format is determined by function codes. For example, to read the data of two continuous
addresses with 0x1000 as start address in DVP10MC11T, the address of DVP10MC11T is 1, 0x1000 is the
Modbus address of DO in DVP10MC11T PLC.

The data in the communication cable and the explanation on them are shown below:
PC—DVP10MC11T: “01 03 10 00 00 02 CO CB”
DVP10MC11T—PC: “01 03 04 01 00 02 00 FA AF”

DVP-MC operating manual A-9



Appendix A

Request message:

Field name Character
Start No input data for more than 10ms
Communication address 01
Function code 03
High byte of Modbus address 10
Low byte of Modbus address 00
Read high byte of data number 00
Read low byte of data number 02
Low byte of CRC check sum Co
High byte of CRC check sum CB
End No input data for more than 10ms
Response message:
Field name Character
Start No input data for more than 10ms
Communication address 01
Function code 03
Read data number (Counted by bytes) 04
Read high byte of data content 01
Read low byte of data content 00
Read high byte of data content 02
Read low byte of data content 00
Low byte of CRC check sum FA
High byte of CRC check sum AF
End No input data for more than 10ms

4. CRC check (check sum)

CRC check starts from “Communication address” to the last “Data content”. The calculation method is

shown below.

Step 1: Download a 16-bit hex register (CRC register) with the content value FFFF.

Step 2: Make the XOR operation between the 8-bit data of the first byte in the command and the 8-bit data
of the low byte in CRC register and then store the operation result in CRC register.

Step 3: Move the content value of CRC register by one bit towards the right and fill 0 in the highest bit.

Step 4: Check the value of the lowest bit in CRC register. If the value is 0, repeat the action of step 3; if 1,
make XOR operation between the content in CRC register and hex. AO01 and then store the result
in CRC register.

Step 5: Repeat step 3 and step 4 till the content in CRC register is moved by 8 bits towards the right. At

this moment, the first byte of the command message is finished processing.
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Step 6: Repeat the action of step 2 and step 5 for the next byte in the command message till all bytes are
finished processing. The last content in CRC register is CRC check value. When CRC check value
in command message is transmitted, the high and low byte in calculated CRC check value must

exchange with each other, i.e. the low byte is transmitted first.

Example on calculation of CRC check value with C language
Unsigned char* data < // Pointer of command message content
Unsigned char length & // Length of command message content
unsigned int crc_chk (unsigned char* data, unsigned char length)

{

int j;

unsigned int reg_crc=0Xffff;
while (length--)

{

reg_crc "= *data++;

for (j=0;j<8;j++)

{

If (reg_crc & Ox01) reg_crc= (reg_crc>>1) ~0Xa001;/*LSB (b0) =1%
else reg_crc=reg_crc >>1;
}

}

return reg_crc; // the value that sent back to the CRC register finally

}
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Device no. and the corresponding device address of motion control module in DVP10MC11T

Device Address in DVP1OMC11T

DEVIEE Device no. Explanation Address (hex) Attribute
name
I 0~7 0400~0407 Read only
Q 0~3 0500~0503 Read/write
M 0~1535 Bit device register 0800~0DFF Read/write
M 1536~4095 BOOO~B9FF Read/write
D 0~4095 1000~1FFF Read/write
D 4096-5099 | ‘Word de"ice;ﬁ?;ztse; for common 9000~976F | Read/write
D 7000~24575 9B58~DFFF Read/write
D 6000~6226 9770~9852 Read/write
D 6250~6476 986A~994C Read only
D 6500~6508 9964~996C Read only
b 6509 Word devicep lrjerrg);:)sstgr for special 996D Read/write
D 6511~6514 996F~9972 Read only
D 6515~6516 9973~9974 Read/write
D 6517~6518 9975~9976 Read only
D 24576~24628 EOO0~E034 Read only
D 24832~24884 E100~E134 Read only
D 25088~25140 E200~E234 Read only
D 25344~25396 E300~E334 Read only
D 25600~25652 E400~E434 Read only
D 25856~25908 E500~E534 Read only
D 26112~26164 E600~E634 Read only
D 26368~264415 E700~E734 Read only
D 26624~26676 Axs parameter register E800~E834 Read only
D 26880~26932 E900~E934 Read only
D 27136~27188 EAOO~EA34 Read only
D 27392~27444 EBOO~EB34 Read only
D 27648~27700 ECO0~EC34 Read only
D 27904~27956 EDOO~ED34 Read only
D 28160~28212 EEOO~EE34 Read only
D 28416~28468 EFO0~EF34 Read only
D 28672~45055 Cam key point register 2000~5FFF Read only
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Device no. and the corresponding device address of PLC module in DVP10MC11T

Device name Device no. Type Address Chex)
S 000~255 bit 0000~00FF
S 256~511 bit 0100~01FF
S 512~767 bit 0200~02FF
S 768~1023 bit 0300~03FF
X 000~377 (Octal) bit 0400~04FF
Y 000~377 (Octal) bit 0500~05FF
T 000~255 bit 0600~06FF
C 000~199 bit OEOO~OEC7
C 200~255 bit OEC8~0EFF
M 000~255 bit 0800~08FF
M 256~511 bit 0900~09FF
M 512~767 bit OAOO~OAFF
M 768~1023 bit 0B00O~0OBFF
M 1024~1279 bit 0CO00~0CFF
M 1280~1535 bit 0D00~ODFF
M 1536~1791 bit BOOO~BOFF
M 1792~2047 bit B100~B1FF
M 2048~2303 bit B200~B2FF
M 2304~2559 bit B300~B3FF
M 2560~2815 bit B400~B4FF
M 2816~3071 bit B500~B5FF
M 3072~3327 bit B600~B6FF
M 3328~3583 bit B700~B7FF
M 3584~3839 bit B800~B8FF
M 3840~4095 bit B900~BI9FF
T 000~255 Word 0600~06FF
C 000~199 Word OEOO~OEC7
C 200~255 double Word 0700~076F
D 000~255 Word 1000~10FF
D 256~511 Word 1100~11FF
D 512~767 Word 1200~12FF
D 768~1023 Word 1300~13FF
D 1024~1279 Word 1400~14FF
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Device name Device no. Type Address Chex)
D 1280~1535 Word 1500~15FF
D 1536~1791 Word 1600~16FF
D 1792~2047 Word 1700~17FF
D 2048~2303 Word 1800~18FF
D 2304~2559 Word 1900~19FF
D 2560~2815 Word 1A00~1AFF
D 2816~3071 Word 1B0O0~1BFF
D 3072~3327 Word 1C00~1CFF
D 3328~3583 Word 1D00~1DFF
D 3584~3839 Word 1EOO0~1EFF
D 3840~4095 Word 1FO00~1FFF
D 4096~4351 Word 9000~90FF
D 4352~4607 Word 9100~91FF
D 4608~4863 Word 9200~92FF
D 4864~5119 Word 9300~93FF
D 5120~5375 Word 9400~94FF
D 5376~5631 Word 9500~95FF
D 5632~5887 Word 9600~96FF
D 5888~6143 Word 9700~97FF
D 6144~6399 Word 9800~98FF
D 6400~6655 Word 9900~99FF
D 6656~6911 Word 9A00~9AFF
D 6912~7167 Word 9B00~9BFF
D 7168~7423 Word 9C00~9CFF
D 7424~7679 Word 9D00~9DFF
D 7680~7935 Word 9E00~9EFF
D 7936~8191 Word 9F00~9FFF
D 8192~8447 Word AO000~AOFF
D 8448~8703 Word A100~Al1FF
D 8704~8959 Word A200~A2FF
D 8960~9215 Word A300~A3FF
D 9216~9471 Word A400~A4FF
D 9472~9727 Word A500~A5FF
D 9728~9983 Word A600~A6FF
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Device name

Device no. Type Address Chex)

D

9984~9999 Word A700~A70F

[ | Modbus Function code

The function code and abnormality response code when COM2 port is possessed by motion control module

are listed in the following table.

. ) Available
Function code Explanation .
device
Read bit-device register value; the data of 256 bits at most can be read
0x02 | it-devi gister value; its S M.LO
one time.
0x03 Read one single or multi word register value; the data of 64 words at D
most can be read one time.
0x05 Write one single bit-device register value. M ,Q
0x06 Write one single word-device register value. D
OxOF Wr.ite multi b.it-device register value; the data of 256 bits at most can be M.Q
written one time.
0x10 Write multi word-device register value; the data of 64 words at most D
can be written one time.
Abnormali .
v Explanation
response code
0x01 Unsupportive function code
0x02 Unsupportive Modbus address
0x03 The data length is out of the valid range.
The function code and abnormality response code when COM1 and COM2 ports are
possessed by PLC module in DVP1OMCI11T are listed in the following table.
Function code Explanation Available device
Ox01 Rgad bit-device register value excluding the input S.Y.M.T.C
point state
0x02 Re_ad the bit-device register value including the input S. X, Y. M.T.C
point state
0x03 Read one single or multi word device register value T,C,D
0x05 Write one single bit-device register value S,Y,MTC
0x06 Write one single word-device register value T,C,D
Ox0F Write multi bit-device register value S,Y,M,TC
0x10 Write multi word-device register value T,C,D
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Abnormality response

code Explanation

0xO1 lllegal command code: command code in the command message PLC
receives is invalid.

0x02 lllegal device address: the address in the command message PLC receives is
invalid.

0x03 lllegal device value: the data content in the command message PLC receives

is invalid.

1. Check sum error

1.1 Check if the checksum value is correct
0x07 2. lllegal command message

2.1 Command message is too short

2.2 Command message exceed the range

Function code: 03 to read one single or multi word-device register value

Data structure of request message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 Read the start address of the word devices in High byte
Byte3 DVP10MC11T Low byte
Byte4 Read the address number of the word devices in High byte

DVP10MCI11T
Byte5 (Counted by Words)> Low byte
Byte6 Low byte of CRC check sum Low byte
Byte7 High byte of CRC check sum High byte
Data structure of response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte

Read the address number of the word devices in
Byte2 DVP10MCI11T Single byte
(Counted by Bytes)
Byte3 The address content of the word devices in High byte
The address content of the word devices in High byte
DVP10MCI11T Low byte
Byte n The address content of the word devices in High byte
Byte n+1 DVP10MC11T Low byte
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Data order Name Byte
Byte n+2 Low byte of CRC check sum Low byte
Byte n+3 High byte of CRC check sum High byte

Data structure of abnormality response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel 0x80+ function code Single byte
Byte2 abnormality response code Single byte
Byte3 Low byte of CRC check sum Low byte
Byte4 High byte of CRC check sum High byte

Note: The byte number in response message is determined by the DVP10MC11T device address number to
be read in the request message. Thus n of “Byte n” in response message can be calculated through
reading DVP10MC11T device address number.

» Example: To read the address content of 0x1000, 0x1001 in DVP10MC11T via function code 03.
0x1000, 0x1001 are the Modbus address of DO and D1 in DVP10MC11T respectively.
Suppose the value of DO is 0x0100; D1 is 0x020
Request message: “ 01 03 10 00 00 02 CO CB”
Response message: “01 03 04 01 00 02 00 FA AF”

Function code: 06 to write single word-device register value

Data structure of request message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 ) _ High byte

DVP10MC11T device address where to write the value
Byte3 Low byte
Byte4 High byte
Y The written value S
Byte5 Low byte
Byte6 Low byte of CRC check sum Low byte
Byte7 High byte of CRC check sum High byte

Data structure of response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 High byte

DVP10MC11T word device address where to write the
Byte3 value Low byte
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Data order Name Byte
Byte4 High byte
Y The written value g ont
Byte5 Low byte
Byte6 Low byte of CRC check sum Low byte
Byte7 High byte of CRC check sum High byte

Data structure of abnormality response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel 0x80+ function code Single byte
Byte?2 Abnormality response code Single byte
Byte3 Low byte of CRC check sum Low byte
Byte4 High byte of CRC check sum High byte

» Example: Write 0x0100 to 0x1000 address in DVP10OMC11T via function code 06..
Request message: “ 01 06 10 00 01 00 8C 9A”".
Response message: “ 01 06 10 00 01 00 8C 9A”.

Function code: 0x10 to write multi word-device register value

Data structure of request message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 The start address of DVP1OMC11T word device where High byte
Byte3 to write the value. Low byte
Byte4 The address number of DVP10MC11T word device High byte
Byte5 where to write the value. (Counted by words) Low byte

The address number of DVP10MC11T word device .
Byte6 ) Single byte
where to write the value. (Counted by bytes)

Byte7 The address value written into DVP10MC11T word High byte
Byte8 device. Low byte
The address value written into DVP10MC11T word High byte

device. Low byte

Byte n The address value written into DVP10MC11T word High byte
Byte n+1 device. Low byte
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Data order Name Byte

Byte n+2 Low byte of CRC check sum Low byte

Byte n+3 High byte of CRC check sum High byte

Data structure of response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 The start address of DVP1OMC11T word device where High byte
Byte3 to write the value. Low byte
Byte4 The address number of DVP10MC11T word device High byte

where to write the value.
Bytes (Counted by Words) Low byte
Byte6 Low byte of CRC check sum Low byte
Byte7 High byte of CRC check sum High byte
Data structure of abnormality response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel 0x80+ function code Single byte
Byte2 Abnormality response code Single byte
Byte3 Low byte of CRC check sum Low byte
Byte4 High byte of CRC check sum High byte

Note: How many bytes of data in request message are determined by the number of word-device address
where to write the value in the response message. Thus n of “Byte n” in request message can be
calculated through the number of device address where to write the value.

» Example: Write 0x0100 and 0x0200 to 0x1000 and 0x1001 address in DVP10MC11T respectively via
function code 0x10. 0x1000 and 0x1001 are Modbus address of DO and D1 in DVP10MC11T.
Request message: “ 01 10 10 00 00 02 04 01 00 02 00 3E F3”
Response message: “01 10 10 00 00 02 45 08".
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Function code: 0x02 to read bit-device register value
The data structure of function code of 0x01 is the same as that of 0x02. So 0x01will not be introduced

additionally. When COM2 is possessed by PLC in DVP10MCL11T, the input point status can not be read via

0x01 function code.

Data structure of request message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 High byte

The start address of DVP10MCI11T bit device to be read.
Byte3 Low byte
Byte4 High byte
Bytes The number of DVP10MC11T bit device to be read. Low byte
Byte6 Low byte of CRC check sum Low byte
Byte7 High byte of CRC check sum High byte
Data structure of response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 Read byte number of bit device. Single byte
Byte3 Read state value of bit device. Single byte

Read state value of bit device. Single byte
Byte n Read state value of bit device. Single byte
Byte n+1 Low byte of CRC check sum Low byte
Byte n+2 High byte of CRC check sum High byte
Data structure of abnormality response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel 0x80+ function code Single byte
Byte2 Abnormality response message Single byte
Byte3 Low byte of CRC check sum Low byte
Byted High byte of CRC check sum High byte
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Note:

The value of Byte 2 in response message is determined by Byte 4 and Byte 5. For example, the
number of the read bit device in request message is A. Dividing A by 8 produces B. If the quotient
is an integer, the byte number in response message is B; if the quotient is not an integer, the byte

number will be the integer part of the quotient plus 1.

» Example: Read the state value of MO~M19 in DVP10MC11T via function code 02. MO address is 0x0800.

Suppose MO~M7=1000 0001, M8~M15=0001 1000, M16~M19=0110.

Request message: “01 02 08 00 00 14 7A 65”

Response message: “01 02 03 81 18 06 A2 64"

Function code: Ox05 to set one single bit-device register value

Data structure of request message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 High byte

Modbus address of bit device
Byte3 Low byte
Byte4 High byte
The written value of bit device
Byte5 Low byte
Byte6 Low byte of CRC check sum Low byte
Byte7 High byte of CRC check sum High byte
Data structure of response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 High byte

Modbus address of bit device
Byte3 Low byte
Byte4 High byte
The written value of bit device
Byte5 Low byte
Byte6 Low byte of CRC check sum Low byte
Byte7 High byte of CRC check sum High byte
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Data structure of abnormality response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel 0x80+ function code Single byte
Byte2 Abnormality response code Single byte
Byte3 Low byte of CRC check sum Low byte
Byte4 High byte of CRC check sum High byte

Note: The written value 0x0000 in the bit device in request or response message means that the value

written in the bit device is 0. OxXFFO0 means that the value written in the bit device is 1.
» Example: The value of MO in DVP10OMCI11T is set as 1 via function code 05; MO address is 0x0800.
Request message: “01 05 08 00 FF 00 8E 5A”
Response message: “01 05 08 00 FF 00 8E 5A”

Function code: OxOF, write multi bit-device register values

Data structure of request message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 The start address of DVP10MC11T bit device where to High byte
Byte3 read state. Low byte
Byte4 The number of DVP10MC11T bit devices where to write High byte
Byte5 values. Low byte
Byte6 How many bytes for bit devices where to write values Single byte
Byte7 The value written in DVP10MCI11T bit device Single byte

The value written in DVP10MC11T bit device Single byte

Byte n The value written in DVP10MC11T bit device Single byte
Byte n+1 Low byte of CRC check sum Low byte
Byte n+2 High byte of CRC check sum High byte
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Data structure of response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel Function code Single byte
Byte2 The start address of DVP10MC11T bit device where to write the High byte
Byte3 value Low byte
Byte4 High byte

The number of DVP10MC11T bit devices where to write the value
Byte5 Low byte
Byte6 Low byte of CRC check sum Low byte
Byte7 High byte of CRC check sum High byte
Data structure of abnormality response message:

Data order Name Byte
ByteO Modbus ID Single byte
Bytel 0x80+ function code Single byte
Byte2 Abnormality response code High byte
Byte3 Low byte of CRC check sum Low byte
Byte4d High byte of CRC check sum High byte

Note: How many bytes of data in request message are determined by the number of bit device where to

write the value in the response message.

» Set DVP10OMC11T MO~M7=1000 0001, M8~M15=0001 1000, M16~M19=0110 via function code OF;
MO address: 0x0800

Request message: “01 OF 08 00 00 14 03 81 18 06 8B F9”
Response message: “01 OF 08 00 00 14 57 A4”

] The Indication of Modbus Commmunication Port LED

COML1 LED is RS-232 communication port indicator used by PLC module to show RS-232

communication state.

LED state Indication

Yellow light flash There are response data at RS-232 (COM1) port.

Off There are no response data at RS-232 (COM1) port.

COM2 LED is RS-485 communication port indicator commonly used by motion control

module and PLC module to show RS-485 communication state.

RUN state Indication

Yellow light flash There are response data at RS-485 (COM2) port

Off There are no response data at RS-485 (COM2) port
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Appendix B Ethernet Communication

B Ethernet Communication Port in DVP1OMC11T:

DVP10OMCI11T provides an Ethernet port possessed by motion control module supporting Modbus TCP
protocol. CANopen Builder software could be used to download CANopen motion control network
configuration, motion program, G codes and monitor devices via this port. DVP10MC11T can only serve as
slave in Ethernet network and also accept the access from 4 masters. Besides, this port supports auto jumper
function as well. When connected to computer or switchboard, DVP10MC11T does not need to be handled in
jumper specially. LED of Ethernet port is used to indicate the current connection state of Ethernet so that user
could check conveniently.

Pin Definition and LED Indicator Instruction

Pin Definition of Ethernet Communication Port in DVP10MC11T:

Terminal No. Definition Explanation RJ -45 figure
1 Tx+ Positive pole for transmitting data
2 Tx- Negative pole for transmitting data © .
3 Rx+ Positive pole for receiving data M~
©
4 -- N/C 0
5 - N/C <
(a2}
6 Rx- Negative pole for receiving data N
-
7 -- N/C
8 -- N/C

LED Indicator of Ethernet Communication Port in DVP10MC11T
DVP10OMCI11T possesses two Ethernet LED indicators like orange light and green light. Green light is to
indicate the communication state of Ethernet network; orange light is to indicate communication rate of

Ethernet network.

LED indicator State Indication
On The communication rate of Ethernet: 100Mbps.
Orange light off The communication rate of Ethernet is 10Mbps or DVP10MCI11TT
is not connected to Ethernet.
Green light : . -
) The Ethernet port of DVP10MC11T is sending or receiving data.
Green light flash
Off The Ethernet port of DVP10MC11T is not sending or receiving data.
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Figure of Ethernet connected with DVP10MC11T

nooo

Device no. and the corresponding device name in above figure are listed below.

Device no. 1 2 3 4 5
Device Ethernet L

Ethernet communication cable | Concentrator | DVP10OMC11T | Computer
name master
Note:

Please use the shielded twisted pair as Ethernet communication cable.

The master of Ethernet network containing DVP10MC11T can be Delta Ethernet equipment such
as DVPENO1-SL, IFD9506, IFD9507 and touch panel with Ethernet port. The equipment supplied

from other vendors supporting Modbus TCP protocol as well as master function can also serve as
master of DVP10MC11T.

B Communication Setting of Ethernet connected with DVP1OMC11T (Software

setting)

The dialog box for setting Ethernet parameters in CANopen Builder software is shown as below.

Ethernet Config

IP Configuaration: | Static

MAC Address:

IP Filters
[(JEnahile IF filter

Password
[Jchange password
Mewr password:

Confirm password:

Information
Hame: DVPIOMCILT
IF Address: 192 0 leg | 1

Hetmask: 255 . 155 . 255 .
Crateway: o, o .o

Lok |

Caticel

)
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Explanation of Ethernet parameters setting:
name Equipment name which users could name by themselves.
IP Address The IP address of DVP10OMC11T
There are Static and DHCP selections for DVP1OMCL1L1T Ethernet. If DHCP
IP Configuration | (dynamic) is selected, the Ethernet parameters are obtained by DVP10MC11T itself;
if Static is selected, the parameters will be set by user.
Netmask Subnet mask of DVP10MC11T
Getway Gateway address of DVP10MC11T
B Modbus TCP Communication:
1. Modbus TCP message structure:
Data order Name Explanation
ByteO High byte
Transaction identifier 0
Bytel Low byte
Byte2 High byte
Protocol identifier 0
Byte3 Low byte
Byte4 High byte The number of bytes for
Modbus data length Modbus address and the
Byte5 Low byte data after it
Byte6 Modbus ID Single byte 0~0OxFF
Byte7 Function code Single byte
Byte8 High byte
Device address in DVP10MC11T 0~OxFFFF
Byte9 Low byte
Byte10 High byte The byte number of Modbus
Modbus data data is determined by
Bytell Low byte function code.
2. Modbus function code DVP10MC11T supports:
Function code Function Device
Read bit-device register value; maximum 256 bits of data could be
0x02 M,1,Q
read once.
0x03 Read one single or multi word-device register value; maximum 64 5
words of data could be read once.
0x05 Write one single bit-device register value. M ,Q
0x06 Write one single word-device register value D
Write multi bit-device register value; maximum 256 bits of data could
OxOF ) M,Q
be written once.
0x10 Write multi word-device register value; maximum 64 words of data b
could be written.
DVP-MC operating manual B-3



Appendix B

3. Modbus abnormality response code DVP10MC11T supports:

Abnormality response code

Indication

0x01 Unsupportive function code
0x02 Unsupportive Modbus address
0x03 Data length exceeds the range

4. Modbus Function Code:

Function code: 03 to read one single or multi word-device register value

Request message data structure:

Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4d High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Low byte

Byte7 Function code Single byte

Byte8 Read the start address of the word device in High byte

Byte9 DVP10MCI11T Low byte

Byte10 Read the device address number in High byte

DVP10MCI11T
Bytell (Counted by Words) Low byte
Response message data structure:
Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4 High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 Function code Single byte
The data length of the read word device content

Byte8 value in DVP10OMCI11T Single byte

(Counted by Bytes)
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Data order Name Byte
Byte9 High byte
Device address contentin DVP10MC11T
Byte10 Low byte
High byte

Device address contentin DVP10MCI11T
Byte n Low byte

Abnormality response message data structure:

Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte?2 High byte
Protocol identifier

Byte3 Low byte

Byte4 High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 0x80+ function code Single byte

Byte8 Abnormality response code Single byte

Note: How many bytes of data in response message depend on the read device address number in
DVP10MCI11T in request message. So n value in Byte n in response message can be calculated through
reading device address number in DVP10MC11T.
» Example: To read the content of 0x1000 and 0x1001 address in DVP10MC11T
0x1000 and 0x1001 are the Modbus address of DO and D1 in DVP10MC11T respectively. Suppose DO
value is 0x0100 and D1 is 0x0200.
Request message: “ 00 00 00 00 00 06 01 03 10 00 00 02"
Response message: “00 00 00 00 00 07 01 03 04 01 00 02 00”
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Function code: 06 to write one single word-device register value

Request message data structure:

Data order Name Byte
ByteO High byte
Transaction identifier
Bytel Low byte
Byte2 High byte
Protocol identifier
Byte3 Low byte
Byted High byte
Modbus data length
Byte5 Low byte
Byte6 Modbus ID Single byte
Byte7 Function code Single byte
Byte8 The word device address where to write value in High byte
Byte9 DVP10MC11T Low byte
Bytel0 The value written in word devices in High byte
Bytell DVPIOMCIIT Low byte
Response message data structure:
Data order Name Byte
Byte0 High byte
Transaction identifier
Bytel Low byte
Byte?2 High byte
Protocol identifier
Byte3 Low byte
Byte4 High byte
Modbus data length
Byte5 Low byte
Byte6 Modbus ID Single byte
Byte7 Function code Single byte
Byte8 The word device address where to write value in High byte
Byte9 DVP10MCI11T Low byte
Byte10 The value written in word devices in High byte
Bytell DVP1OMC11T Low byte
Abnormality response message data structure:
Data order Name Byte
ByteO High byte
Transaction identifier
Bytel Low byte
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Data order Name Byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4 High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 0x80+ function code Single byte

Byte8 Abnormality response code Single byte

» Example: To write value 0x0100 to 0x1000 address in DVP10OMC11T via function code 06
Request message: “ 00 00 00 00 00 06 01 06 10 00 01 00™.
Response message: “ 00 00 00 00 00 06 01 06 10 00 01 00".

Function code: 0x10 to write multiple word-device register values

Request message data structure:

Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4 High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 Function code Single byte

Byte8 The start address of word devices where to write values in High byte

Byte9 DVP10MCI11T Low byte

Bytel0 The address number of word devices where to write values. High byte

Bytell (Counted by Words) Low byte
The address number of word devices where to write values. .

Bytel12 Single byte

(Counted by Bytes)

Bytel13 High byte
The address value written in word devices in DVP10MC11T

Bytel4 Low byte

High byte

The address value written in word devices in DVP10MC11T

Byte n Low byte
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Response message data structure:

Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4 High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 Function code Single byte

Bytes The start address of word devices where to write values in High byte

Byte9 DVP10MCI11T Low byte

Byte10 The address number of word devices where to write values. High byte

Bytell (Counted by Words)> Low byte

Abnormality response message data structure:
Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4d High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 0x80+ function code Single byte

Byte8 Abnormality response code Single byte

Note:

How many bytes of data in response message depend on the read device address number in

DVP10OMCI11T in request message. So n value in Byte n in response message can be calculated

through reading device address number in DVP10MC11T.

» Example: To write 0x0100 and 0x0200 to 0x1000 and 0x1001 address via function code 06.

0x1000 and 0x1001 are the Modbus address of DO and D1 in DVP10MC11T respectively.

Request message: “ 00 00 00 00 00 0B 01 10 10 00 00 02 04 01 00 02 00”

Response message: “00 00 00 00 00 06 01 10 10 00 00 02"
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Function code: 0x02 to read bit-device register value

Request message data structure:

Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4d High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 Function code Single byte

Byte8 High byte
The start address of the read bit device in DVP10MC11T

Byte9 Low byte

Bytel0 High byte
The number of the read bit device in DVP10MC11T

Bytell Low byte

Response message data structure:
Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4 High byte
Modbus data length

Byteb Low byte

Byte6 Modbus ID Single byte

Byte7 Function code Single byte

Byte8 The Byte number of the read bit device Single byte

Byte9 The status value of the bit device which has been read Single byte
The status value of the bit device which has been read Single byte

Byte n The status value of the bit device which has been read Single byte

DVP-MC operating manual
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Abnormality response message data structure:

Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4 High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 0x80+ function code Single byte

Byte8 Abnormality response code Single byte

Note: Suppose the number of the bit device to be read in DVP10MC11T in request message is A (Byte 10,

Byte 11), If Ais divided by 8 with no remainder, the quotient is B; otherwise, the quotient is B +1. B or B+1

is the Byte number (Byte 8) of bit devices in response message.

The low bit (Byte 9) of the state value of the read bit device in response message is the state value of the
start address of bit devices in DVP10MC11T.

Example: To read the state value of MO~M19 in DVP10MCI11T via function code 02
The address of MO is 0x0800; suppose M7...M0=1000 0001, M15...M8=0001 1000, M19...M16=0110

Request message: “ 00 00 00 00 00 06 01 02 08 00 00 14~
Response message: “00 00 00 00 00 06 01 02 03 81 18 06”

Function code: Ox05 to write one single bit-device register value

Request message data structure:

Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4 High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 Function code Single byte

Byte8 High byte
Modbus address of the bit device

Byte9 Low byte
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Data order Name Byte
Bytel0 High byte
The value written in bit device
Bytell Low byte
Response message data structure:
Data order Name Byte
ByteO High byte
Transaction identifier
Bytel Low byte
Byte2 High byte
Protocol identifier
Byte3 Low byte
Byte4 High byte
Modbus data length
Byte5 Low byte
Byte6 Modbus ID Single byte
Byte7 Function code Single byte
Byte8 High byte
Modbus address of bit device
Byte9 Low byte
Byte10 High byte
The value written in bit device
Bytell Low byte
Abnormality response message data structure:
Data order Name Byte
ByteO High byte
Transaction identifier
Bytel Low byte
Byte2 High byte
Protocol identifier
Byte3 Low byte
Byte4 High byte
Modbus data length
Byteb Low byte
Byte6 Modbus ID Single byte
Byte7 0x80+ function code Single byte
Byte8 Abnormality response code Single byte

Note: The written value 0x0000 for bit device in request message or response message indicates be value

written in device is 0; the written value OxFFOO for bit device indicates the value written in device is 1.

» Example: Set the value of MO in DVP10MC11T as 1 via function code 05; the address of MO is 0x0800.

Request message: “ 00 00 00 00 00 06 01 05 08 00 FF 00"
Response message: 00 00 00 00 00 06 01 05 08 00 FF 00"

DVP-MC operating manual
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Function code: OxOF to write multi bit-device register value

Request message data structure:

Data order Name Byte
ByteO High byte
Transaction identifier
Bytel Low byte
Byte2 High byte
Protocol identifier
Byte3 Low byte
Byte4 High byte
Modbus data length
Byte5 Low byte
Byte6 Modbus ID Single byte
Byte7 Function code Single byte
Byte8 The start address of the bit devices where to write values in High byte
Byte9 DVP10MCI11T Low byte
Bytel0 The number of bit devices where to write values in High byte
Bytell DVP10OMCI1T Low byte
The Byte number of bit devices where to write values in .
Bytel2 Single b
vie DVP1OMCI1T ngle byte
Bytel13 The value written in bit device in DVP10MC11T Single byte
Byte n The value written in bit device in DVP10MC11T Single byte
Response message data structure:
Data order Name Byte
ByteO High byte
Transaction identifier
Bytel Low byte
Byte2 High byte
Protocol identifier
Byte3 Low byte
Byte4 Modbus data length Single byte
Byteb High byte
ModbusID
Byte6 Low byte
Byte7 Function code Single byte
Byte8 High byte
The start address of the bit devices in  DVP10MC11T
Byte9 Low byte
Byte10 The number of the bit devices where to write values in High byte
Byte 11 DVP10MCI11T Low byte
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Abnormality response message data structure:

Data order Name Byte

ByteO High byte
Transaction identifier

Bytel Low byte

Byte2 High byte
Protocol identifier

Byte3 Low byte

Byte4d High byte
Modbus data length

Byte5 Low byte

Byte6 Modbus ID Single byte

Byte7 0x80+ function code Single byte

Byte8 Abnormality response code Single byte

Note:

Suppose the number of the bit device where to be written in DVP10MC11T in request message is A (Byte

10, Byte 11), If Ais divided by 8 with no remainder, the quotient is B; otherwise, the quotient is B +1. B or

B+1 is the Byte number (Bytel2) of bit devices in request message.

The low bit (Byte 13) of the value to be written in the bit device in DVP10OMCL11T in request message is the

values of the start address (Byte8, Byte9) of bit devices in DVP10MC11T.

» Example: To set MO~M7=1000 0001,M8~M15=0001 1000, M16~M19=0110 in DVP10MC11T; the address

of MO is 0x0800
Request message: “ 00 00 00 00 00 OA 01 OF 08 00 00 14 03 81 18 06"
Response message: “00 00 00 00 00 06 01 OF 08 00 00 14~

DVP-MC operating manual
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Devices in DVP1OMC11T and the corresponding addresses are listed below:

Devi
evice Device no. Explanation Address Chex) Attribute
name
I 0~7 0400~0407 Read only
Q 0~3 ) ) . 0500~0503 Read/write
Bit device register -
M 0~1535 0800~0DFF Read/write
M 1536~4095 BO0O0O~B9FF Read/write
D 0~4095 1000~1FFF Read/write
Word device register for .
D 4096~5999 9000~976F Read/write
common purpose
D 7000~24575 9B58~DFFF Read/write
D 6000~6226 9770~9852 Read/write
D 6250~6476 986A~994C Read only
D 6500~6508 9964~996C Read only
D 6509 Word device register for 996D Read/write
special purpose
D 6511~6514 996F~9972 Read only
D 6515~6516 9973~9974 Read/write
D 6517~6518 9975~9976 Read only
D 24576~24628 EO00~E034 Read only
D 24832~24884 E100~E134 Read only
D 25088~25140 E200~E234 Read only
D 25344~25396 E300~E334 Read only
D 25600~25652 E400~E434 Read only
D 25856~25908 E500~E534 Read only
D 26112~26164 E600~E634 Read only
D 26368~264415 E700~E734 Read only
Axis parameter register
D 26624~26676 E800~E834 Read only
D 26880~26932 E900~E934 Read only
D 27136~27188 EAOO~EA34 Read only
D 27392~27444 EBOO~EB34 Read only
D 27648~27700 ECO00~EC34 Read only
D 27904~27956 EDOO~ED34 Read only
D 28160~28212 EEOO~EE34 Read only
D 28416~28468 EFO0~EF34 Read only
D 28672~45055 Cam key point register 2000~5FFF Read only
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Appendix C Axis-Related Special Registers

B Special registers related with axis 1

Special Modbus
pD address Function explanation Range Type | Latched Attribute
(HEX)

D24576 EO000 Type (0: rotary 1: linear) 0-1 UINT No Read only
D24577 EO001 No Read only
Modulo -- DINT
D24578 EO002 No Read only

Acceleration and
D24579 EO003 deceleration type (0:T 1: S 0-2 UINT No Read only
2:JERK)
D24580 E004 g‘:;:erator of electronic 0-65535 | UINT | No Read only
D24581 E005 s:::’m'nator of electronic 0-65535 | UINT | No Read only
D24582 oo | Software limit (O:disable, 0-1 UINT No Read only
l:enable)
D24583 EO007 » S -- No Read only
The positive position limit DINT
D24584 E008 -- No Read only
D24585 E009 ) o -- No Read only
The negative position limit DINT
D24586 EOOA -- No Read only
D24587 Foop | Homing mode; please refer 1-35 UINT No Read only
to appendix D
D24588 EOOC Homing speed - UDINT No Read only
D24589 EOOD (Unit: r/min) - No Read only
D24590 EOOE Maximum speed (Unit: -- UDINT No Read only
D24591 EOOF unit/second) -- No Read only
D24592 EO010 Maximum acceleration - UDINT No Read only
D24593 E011 (Unit: unit/second®) - No Read only
D24594 EO12 Maximum deceleration -- UDINT No Read only
.. . 2
D24595 E013 (Unit: unit/second®) N No Read only
D24596 EO014 Given position -- DINT No Read only
D24597 E015 (Unit: pulse) - No Read only
D24598 EO16 Given speed (Unit: - DINT No Read only
D24599 E017 pulse/second) -- No Read only
D24600 E018 Given acceleration -- No Read only
DINT
D24601 E019 (Pulse/second®) - No Read only
D24602 EO1A Current position (Unit: - DINT No Read only
D24603 EO1B pulse) - No Read only
D24604 EO1C Current position error - DINT No Read only
D24605 E01D (Unit: pulse) - No Read only
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Special Modbus
pD address Function explanation Range Type | Latched Attribute
(HEX)

Axis current state (see

D24606 EO1E . UINT No Read only
section 4.2)

D24613 E025 The pulse number needed - No Read only
when servo motor rotates DINT

D24614 E026 -- No Read only

for one circle)

The allowed error between
D24615 E027 the given and feedback -- UINT No Read only
pulse number

Current t Rated
D24619 E02B urrent torque (Rate - INT No | Read only
torque permillage)

D24620 E02C Current speed  (Unit: 0.1 - DINT No Read only
D24621 E02D r/min) No Read only

Present current (Rated
D24622 EO2E sent current ¢ - INT No Read only
current permillage)

D24623 EO2F -- No Read only
Custom parameter value DINT
D24624 E030 -- No Read only
D24625 EO31 The phase of the terminal
0~modulo REAL No Read only
D24626 E032 actuator
D24627 EO033 -2147483648
The position of the terminal
~ DINT No Read only
D24628 EO034 actuator
2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D register only when they are selected. For the method of

selecting the relevant parameter, see section 2.3.1.
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B Special registers related with axis 2

. Modbus
Special . .
D address Function Range Type | Latched Attribute
(HEX)

D24832 E100 Type (O: rotary 1: linear) 0-1 UINT No Read only

D24833 E101 No Read only
Modulo -- DINT

D24834 E102 No Read only
Acceleration and

D24835 E103 deceleration type (0:T 1: S 0-2 UINT No Read only
2:JERK)

D24836 E104 Numerator of electronic gear 0 - 65535 UINT No Read only
D inator of electroni

D24837 | E105 g:;fm'”a or ot electronic 0-65535 | UINT | No Read only

limi :disabl

D24g3s | E106 | Scrware limit (O:disable, 0-1 UINT No Read only
l:enable)

D24839 E107 N o -- No Read only
The positive position limit DINT

D24840 E108 - No Read only

D24841 E109 ) o -- No Read only
The negative position limit DINT

D24842 E10A -- No Read only
Homi ; pl f

D24843 | E10B oming mode; please refer to 135 UINT No Read only
appendix D

D24844 E10C Homing speed - UDINT No Read only

D24845 E10D (Unit: r/min) - No Read only

D24846 E10E Maximum speed -- UDINT No Read only

D24847 E10F (Unit: unit/ second) -- No Read only

D24848 E110 Maximum acceleration - UDINT No Read only

D24849 | E111 | (Unit unit/ second®) N No Read only

D24850 E112 | Maximum deceleration - DINT No Read only

D24851 E113 (Unit; unit/ second?) - No Read only

D24852 El14 ) » ) - No Read only
Given position (Unit: pulse) DINT

D24853 E115 -- No Read only

D24854 E116 Given speed -- DINT No Read only

D24855 E117 (Unit: pulse/second) -- No Read only

D24856 E118 Given acceleration -- No Read only

DINT

D24857 | E119 (Pulse/second®) - No Read only

D24858 E11A - ) -- No Read only
Current position (Unit: pulse) DINT

D24859 E11B -- No Read only

D24860 E11C | Current position error (Unit: - DINT No Read only

D24861 E11D | pulse) -- No Read only
Axis current state (See

D24ge2 | EwE | /XIS currentstate ( UINT No Read only
section 4.2)
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. Modbus
Special . .
D address Function Range Type | Latched Attribute
(HEX)
D24869 E125 Pulse number needed when -- No Read only
servo motor rotates for one DINT
D24870 E126 . -- No Read only
circle.
The allowed error between
D24871 E127 the given and feedback pulse -- UINT No Read only
number
D24875 E12B Currgnt torque (Rated torque -- INT No Read only
permillage)
D24876 E12C Current speed (Unit: 0.1 -- SINT No Read only
D24877 | El2D | f/min) - No Read only
Present current (Rated
D24878 E12E . ( -- INT No Read only
current permillage)
D24879 E12F -- No Read only
Custom parameter value DINT
D24880 E130 -- No Read only
D24881 E131 | The phase of the terminal
0~ modulo REAL No Read only
D24882 E132 actuator
D24883 E133 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D24884 | E134 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined

parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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B Special registers related with axis 3

. Modbus
Special . .
D address Function Range Type | Latched Attribute
(HEXD

D25088 E200 Type (O: rotary 1: linear) 0-1 UINT No Read only

D25089 E201 No Read only
Modulo -- DINT

D25090 E202 No Read only
Acceleration and

D25091 E203 deceleration type (0:T 1: S 0-2 UINT No Read only
2:JERK)

D25092 E204 Numerator of electronic gear 0 - 65535 UINT No Read only
Denominator of electronic

D25093 | E205 | ! ' 0-65535 | UINT | No Read only

D25094 | E206 | Sofware limit (O:disable, 0-1 UNT | No Read only
l:enable)

D25095 E207 - o -- No Read only
The positive position limit DINT

D25096 E208 -- No Read only

D25097 E209 ] o -- No Read only
The negative position limit DINT

D25098 E20A -- No Read only
Homing mode; please refer to

D25099 E20B : 1-35 UINT No Read only
appendix D

D25100 E20C Homing speed -- UDINT No Read only

D25101 E20D (Unit: r/min) -- No Read only

D25102 E20E Maximum speed -- UDINT No Read only

D25103 E20F (Unit: unit/ second) -- No Read only

D25104 E210 | Maximum acceleration -- UDINT No Read only

D25105 E211 (Unit: unit/ second®) - No Read only

D25106 E212 Maximum deceleration -- OINT No Read only

D25107 | E213 (Unit: unit/ second?®) - No Read only

D25108 E214 ] - ) -- No Read only
Given position (Unit: pulse) DINT

D25109 E215 -- No Read only

D25110 E216 Given speed - DINT No Read only

D25111 E217 (Unit: pulse/second) - No Read only

D25112 E218 Given acceleration -- DINT No Read only

D25113 E219 (Pulse/second®) -- No Read only

D25114 E21A » ) -- No Read only
Current position (Unit: pulse) DINT

D25115 E21B -- No Read only

D25116 E21C | Current position error (Unit: -- DINT No Read only

D25117 E21D | pulse) -- No Read only
AXi t state (S

D25118 | E21E | AXIScurrentstate (See UINT No Read only
section 4.2)

DVP-MC operating manual C-5



Appendix C

. Modbus
Special . .
D address Function Range Type | Latched Attribute
(HEX)
D25125 E225 Pulse number needed when -- No Read only
servo motor rotates for one DINT
D25126 E226 . -- No Read only
circle.
The allowed error between
D25127 E227 the given and feedback pulse -- UINT No Read only
number
D25131 E22B Currgnt torque (Rated torque -- INT No Read only
permillage)
D25132 | E22C | current speed (Unit: 0.1 - DINT No Read only
D25133 | E22D | Mmin) - No Read only
P R
D25134 | Epp | Lresentcurrent (Rated - INT No Read only
current permillage)
D25135 E22F -- No Read only
Custom parameter value DINT
D25136 E230 -- No Read only
D25137 E231 | The phase of the terminal
0~ modulo REAL No Read only
D25138 E232 actuator
D25139 E233 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D25140 | E234 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined

parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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B Special registers related with axis 4

. Modbus
Special . .
D address Function Range Type Latched | Attribute
(HEX)

D25344 E300 Type (O: rotary 1: linear) 0-1 UINT No Read only

D25345 E301 No Read only
Modulo -- DINT

D25346 E302 No Read only
Acceleration and deceleration

D25347 E303 0-2 UINT No Read onl
type (0:T 1: S 2:JERK) y

D25348 E304 Numerator of electronic gear 0 - 65535 UINT No Read only

D25349 E305 Denominator of electronic gear 0 - 65535 UINT No Read only

limi :disabl

D25350 | E306 | Sorware limit (O:disable, 0-1 UINT No | Read only
l:enable)

D25351 E307 - o -- No Read only
The positive position limit DINT

D25352 E308 - No Read only

D25353 E309 ) o -- No Read only
The negative position limit DINT

D25354 E30A -- No Read only

D25355 | E30p | Homing mode; please refer to 135 UINT No | Read only
appendix D

D25356 E30C Homing speed - UDINT No Read only

D25357 E30D (Unit: r/min) - No Read only

D25358 E30E Maximum speed - UDINT No Read only

D25359 E30F (Unit: unit/ second) - No Read only

D25360 E310 | Maximum acceleration -- UDINT No Read only

D25361 E311 (Unit: unit/ second?) - No Read only

D25362 E312 -- No Read only
Maximum deceleration DINT

D25363 E313 (Unit: unit/ second?) - No Read only

D25364 E314 ) -~ ) -- No Read only
Given position (Unit: pulse) DINT

D25365 E315 -- No Read only

D25366 E316 Given speed -- DINT No Read only

D25367 E317 (Unit: pulse/second) - No Read only

D25368 E318 Given acceleration - DINT No Read only

D25369 E319 (Pulse/second”) -- No Read only

D25370 E31A . ) -- No Read only
Current position (Unit: pulse) DINT

D25371 E31B -- No Read only

D25372 | E31C | Current position error (Unit: - DINT No Read only

D25373 E31D | pulse) -- No Read only
Axi t state (S ti

D25374 | E31E 4); current state (See section UINT No | Read only

D25381 E325 Pulse number needed when -- No Read only
servo motor rotates for one DINT

D25382 E326 . -- No Read only
circle.
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Appendix C

. Modbus
Special . .
D address Function Range Type Latched | Attribute
(HEXD
The allowed error between the
D25383 E327 given and feedback pulse -- UINT No Read only
number
C tt Rated t
D25387 E32B urrgn orque (Rated torque -- INT No Read only
permillage)
D25388 E32C -- No Read only
Current speed (Unit: 0.1 r/min) DINT
D25389 E32D -- No Read only
P t t (Rated t
D25390 E32E rese.:n current (Rated curren -- INT No Read only
permillage)
D25391 E32F -- No Read only
Custom parameter value DINT
D25392 E330 -- No Read only
D25393 E331 | The phase of the terminal
0~ modulo REAL No Read only
D25394 E332 actuator
D25395 E333 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D2539%6 | E334 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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Appendix C

B Special registers related with axis 5

. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEX)

D25600 E400 Type (O: rotary 1: linear) 0-1 UINT No Read only

D25601 E401 No Read only
Modulo - DINT

D25602 E402 No Read only
Acceleration and

D25603 E403 deceleration type (0:T 1: S 0-2 UINT No Read only
2:JERK)

D25604 | E404 S:S:erator of electronic 0- 65535 UINT No | Read only

D25605 | E405 ssgfm'nator of electronic 0 - 65535 UINT No Read only

limit (O:disabl

D25606 | Edos | Sorware limit (O:disable, 0-1 UINT No Read only
l:enable)

D25607 E407 -- No Read only
The positive position limit DINT

D25608 E408 -- No Read only

D25609 E409 -- No Read only
The negative position limit DINT

D25610 E40A -- No Read only

D25611 | E4op | OMINg mode; please refer 1-35 UINT No | Read only
to appendix D |

D25612 E40C Homing speed -- UDINT No Read only

D25613 | E40D | (Unit: r/min) - No Read only

D25614 E40E Maximum speed - UDINT No Read only

D25615 E40F (Unit: unit/ second) -- No Read only

D25616 | E410 | \aximum acceleration - o No Read only

. . 2

D25617 | E411 | (Unitunit/second”) - No | Read only

D25618 | E412 | Maximum deceleration -- DINT No Read only

D25619 E413 (Unit: unit/ second?) - No Read only

D25620 | E414 _ N _ - No Read only
Given position (Unit: pulse) DINT

D25621 E415 - No Read only

D25622 E416 Given speed - DINT No Read only

D25623 E417 (Unit: pulse/second) - No Read only

D25624 E418 Given acceleration -- DINT No Read only

D25625 E419 (Pulse/second”) -- No Read only

D25626 E41A | Current position (Unit: - DINT No Read only

D25627 | E41B | Pulse) N No Read only

D25628 E41C | current position error (Unit; . DINT No Read only

D25629 | E41D | Pulse) - No Read only
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Appendix C

. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEXD
Axi t state (S
D25630 E41E X|s.curren state (See UINT No Read only
section 4.2)
D25637 E425 Pulse number needed -- No Read only
when servo motor rotates DINT donl
D25638 E426 for one circle. -- No Read only
The allowed error between
D25639 E427 the given and feedback -- UINT No Read only
pulse number
R
D25643 E42B Current torqge( ated -- INT No Read only
torque permillage)
D25645 E42D | r/min) -- No Read only
Present current (Rated
D25646 E42E . . ( - INT No Read only
current permillage)
D25647 E42F -- No Read only
Custom parameter value DINT
D25648 E430 -- No Read only
D25649 | E431 | The phase of the terminal
0~ modulo REAL No Read only
D25650 E432 actuator
D25651 E433 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D25652 | E434 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined

parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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Appendix C

B Special registers related with axis 6

Modbus
Special D | address Function Range Type Latched Attribute
(HEX)

D25856 E500 Type (O: rotary 1: linear) 0-1 UINT No Read only

D25857 E501 No Read only
Modulo - DINT

D25858 E502 No Read only
Acceleration and deceleration

D25859 E503 0-2 UINT No Read onl
type (0:T 1: S 2:JERK) y

D25860 E504 Numerator of electronic gear 0 - 65535 UINT No Read only

D25861 | E505 gD;’:fm'nator of electronic 0-65535 | UINT No | Read only

D2sge2 | Eso | Sorware limit (Oidisable, 0-1 UINT No | Read only
l:enable)

D25863 E507 N o -- No Read only
The positive position limit DINT

D25864 E508 -- No Read only

D25865 E509 ) o -- No Read only
The negative position limit DINT

D25866 E50A -- No Read only
Homing mode; please refer to

D25867 | E50B 'ng Mode, pieas 1-35 UINT No | Read only
appendix D

D25868 E50C Homing speed -- UDINT No Read only

D25869 E50D (Unit: r/min) - No Read only

D25870 E50E Maximum speed - UDINT No Read only

D25871 E50F (Unit: unit/ second) - No Read only

D25872 E510 | Maximum acceleration - UDINT No Read only

D25873 E511 (Unit: unit/ second®) - No Read only

D25874 E512 Maximum deceleration -- DINT No Read only

D25875 E513 (Unit: unit/ second?®) - No Read only

D25876 E514 ) . ) -- No Read only
Given position (Unit: pulse) DINT

D25877 E515 -- No Read only

D25878 E516 Given speed -- DINT No Read only

D25879 E517 (Unit: pulse/second) - No Read only

D25880 E518 Given acceleration - DINT No Read only

D25881 | E519 (Pulse/second”) - No | Read only

D25882 E51A . ) -- No Read only
Current position (Unit: pulse) DINT

D25883 E51B -- No Read only

D25884 E51C | Current position error (Unit: - DINT No Read only

D25885 E51D | pulse) -- No Read only
Axi t state (S ti

D25886 | ESIE 42? current state (See section UINT No | Read only

D25893 E525 Pulse number needed when - No Read only
servo motor rotates for one DINT

D25894 E526 . -- No Read only
circle.
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Appendix C

Modbus
Special D | address Function Range Type Latched Attribute
(HEX)
The allowed error between the
D25895 E527 given and feedback pulse -- UINT No Read only
number
D25899 E52B Currgnt torque (Rated torque - INT No Read only
permillage)
D25900 E52C | Current speed (Unit: 0.1 - DINT No Read only
D25901 E52D r/min) - No Read only
P t t (Rated t
D25902 E52E resgn current (Rated curren - INT No Read only
permillage)
D25903 E52F -- No Read only
Custom parameter value DINT
D25904 E530 -- No Read only
D25905 E531 | The phase of the terminal
0~ modulo REAL No Read only
D25906 E532 actuator
D25907 E533 -2147483648
The position of the terminal
~ DINT No Read only
D25908 E534 actuator
2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined

parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.

C-12
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Appendix C

B Special registers related with axis 7

Special Modbus Latche
pD address Function Range Type q Attribute
(HEX)
D26112 E600 Type (O: rotary 1: linear) 0-1 UINT No Read only
D26113 E601 No Read only
Modulo -- DINT
D26114 E602 No Read only
Acceleration and deceleration type
D26115 E603 0-2 UINT No Read onl
(0:T 1: S 2:JERK) y
D26116 E604 Numerator of electronic gear 0 - 65535 UINT No Read only
D26117 E605 Denominator of electronic gear 0 - 65535 UINT No Read only
D26118 E606 Software limit(0:disable, 1:enable) 0-1 UINT No Read only
D26119 E607 -- No Read only
The positive position limit DINT
D26120 E608 -- No Read only
D26121 E609 -- No Read only
The negative position limit DINT
D26122 E60A -- No Read only
D26123 E60B Homlng. mode; please refer to 1-35 UINT No Read only
appendix D
L UDINT
D26125 | E60D | (Unit: r/min) - No | Read only
D26126 E60E Maximum Speed - No Read Only
o UDINT
D26127 | E60F | C(Unit: unit/ second) - No | Read only
D26128 | E610 | Maximum acceleration - UDINT No | Read only
D26129 | E611 | (Unit: unit/ second® - No | Read only
D26130 | E612 | \aximum deceleration - DINT No Read only
D26131 | E613 | (Unit: unit/ second®) - No | Read only
D26132 | E614 , N _ -- No | Read only
Given position (Unit: pulse) DINT
D26133 E615 - No Read only
D26134 | E616 | Given speed -- DINT No Read only
D26135 E617 (Unit: pulse/second) - No Read only
D26136 E618 Given acceleration -- DINT No Read only
D26137 | E619 (Pulse/second”) -- No Read only
D26138 | E61A N , -- No | Read only
Current position (Unit: pulse) DINT
D26139 E61B -- No Read only
D26140 E61C . ) - No Read only
Current position error (Unit: pulse) DINT
D26141 E61D -- No Read only
D26142 | E61E 4A);§ current state (See section UNT | No | Readonly
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Appendix C

Special Modbus Latche
P D address Function Range Type q Attribute
(HEX)
D26149 | E625 | p;ise number needed when servo ~ DINT No Read only
D26150 E626 motor rotates for one circle. -- No Read only

The allowed error between the
D26151 E627 ) W -- UINT No Read only
given and feedback pulse number

Current torque (Rated torque

D26155 E62B . -- INT No Read only
permillage)

D26156 E62C -- No Read only
Current speed (Unit: 0.1 r/min) DINT

D26157 E62D -- No Read only
P t t (Rated t

D26158 E62E resgn current (Rated curren - INT No Read only
permillage)

D26159 E62F - No Read only
Custom parameter value DINT

D26160 E630 - No Read only

D26161 E631
The phase of the terminal actuator 0~ modulo REAL No Read only

D26162 E632

D26163 E633 -2147483648

The position of the terminal

~ DINT No Read only

actuator
D26164 E634 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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Appendix C

B Special registers related with axis 8

. Modbus
Special . .
D address Function Range Type Latched | Attribute
(HEX)
D26368 E700 Type (O: rotary 1: linear) 0-1 UINT No Read only
D26369 E701 No Read only
Modulo -- DINT
D26370 E702 No Read only
— £703 Acceleration and deceleration 0 UINT NG Read onl
type (O:T 1: S 2:JERK) ; y
D26372 E704 Numerator of electronic gear 0 - 65535 UINT No Read only
D26373 E705 Denominator of electronic gear 0 - 65535 UINT No Read only
Software limit (0:disable,
D26374 E706 0-1 UINT No Read only
l:enable)
D26375 E707 . o -- No Read only
The positive position limit DINT
D26376 E708 -- No Read only
D26377 E709 ) o -- No Read only
The negative position limit DINT
D26378 E70A -- No Read only
Homing mode; please refer to
D26379 E70B . 1-35 UINT No Read only
appendix D
D26380 E70C | Homing speed - UDINT No Read only
D26381 | E70D | (Unit: r/min) -- No Read only
D26382 E70E | Maximum speed - UDINT No Read only
D26383 | E70F | (Unit: unit/ second) - No Read only
D26384 E710 Maximum acceleration -- No Read only
. . 2 UDINT
D26385 E711 (Unit: unit/ second”) -- No Read only
D26386 | E712 | Maximum deceleration - OINT No Read only
D26387 | E713 (Unit: unit/ second®) - No Read only
D26388 E714 ) » ) -- No Read only
Given position (Unit: pulse) DINT
D26389 E715 - No Read only
D26390 E716 Given speed -- DINT No Read only
D26391 | E717 | (Unit: pulse/second) -- No Read only
D26392 E718 | Given acceleration -- No Read only
2 DINT
D26393 | E719 (Pulse/second”) - No Read only
D26394 E71A . ) -- No Read only
Current position (Unit: pulse) DINT
D26395 E71B -- No Read only
D26396 E71C | Current position error (Unit: -- DINT No Read only
D26397 | E71D | pulse) - No Read only
AXxis current state (See section
D26398 E71E 4.2) UINT No Read only
D26405 E725 -- No Read only
Unit number per turn DINT
D26406 E726 -- No Read only
D26407 E727 | The allowed position error -- UINT No Read only
DVP-MC operating manual C-15



Appendix C

. Modbus
Special . .
D address Function Range Type Latched | Attribute
(HEXD
D26411 E72B Current torque -- INT No Read only
D26412 E72C - No Read only
Current speed (Unit: 0.1 rpm) DINT
D26413 E72D -- No Read only

Present current (permillage of
D26414 E72E - INT No Read only
rated current)

D26415 E72F - No Read only
Custom parameter value DINT
D26416 E730 -- No Read only
D26417 | E731 | The phase of the terminal
0~ modulo REAL No Read only
D26418 E732 | actuator
D26419 E733 -2147483648
The position of the terminal
~ DINT No Read only
D26420 E734 actuator
2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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Appendix C

B Special registers related with axis 9

i Modbus
Special . .
D address Function Range Type Latched Attribute
(HEX)
D26624 E800 Type (O: rotary 1: linear) 0-1 UINT No Read only
D26625 E801 No Read only
Modulo - DINT
D26626 EB802 No Read only
Acceleration and
D26627 E803 deceleration type (0:T 1: S 0-2 UINT No Read only
2:JERK)D
D26628 E804 Numerator of electronic gear 0 - 65535 UINT No Read only
Denominator of electronic
D26629 E805 gear 0 - 65535 UINT No Read only
Software limit (0:disable,
D26630 E806 0-1 UINT No Read only
l:enable)
D26631 E807 N o - No Read only
The positive position limit DINT
D26632 E808 - No Read only
D26633 E809 ) o -- No Read only
The negative position limit DINT
D26634 E8OA -- No Read only
Homing mode; please refer to
D26635 E80B i 1-35 UINT No Read only
appendix D
D26636 E80C Homing speed - UDINT No Read only
D26637 ESOD (Unit: r/min) -- No Read only
D26638 ESOE Maximum speed - UDINT No Read only
D26639 E8OF (Unit: unit/ second) -- No Read only
D26640 E810 | Maximum acceleration - UDINT No Read only
D26641 E811 (Unit: unit/ second?®) - No Read only
D26642 E812 | Maximum deceleration - DINT No Read only
D26643 ES13 (Unit: unit/ second®) - No Read only
D26644 E814 -- No Read only
Given position (Unit: pulse) DINT
D26645 E815 -- No Read only
D26646 E816 Given speed -- No Read only
. DINT
D26647 E817 | (Unit: pulse/second) - No Read only
D26648 E818 Given acceleration -- No Read Only
DINT
2
D26649 E819 (Pulse/second™) - No Read only
D26650 ES1A N ] - No Read only
Current position (Unit: pulse) DINT
D26651 E81B -- No Read only
D26652 E81C | current position error (Unit: - DINT No Read only
D26653 | E81D | Pulse) - No Read only
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Appendix C

} Modbus
Special . .
b address Function Range Type Latched Attribute
(HEX)

Axis current state (See

D26654 E81E i UINT No Read only
section 4.2)

D26661 ES25 Pulse number needed when - No Read only
servo motor rotates for one DINT

D26662 E826 circle. -- No Read only
The allowed error between

D26663 E827 the given and feedback pulse - UINT No Read only
number
Current torque (Rated torque

D26667 E82B i -- INT No Read only
permillage)

D26668 E82C Current speed (Unit: 0.1 -- DINT No Read only

D26669 E82D r/min) - No Read only
Present current (Rated

D26670 E82E . -- INT No Read only
current permillage)

D26671 E82F -- No Read only
Custom parameter value DINT

D26672 E830 - No Read only

D26673 E831 The phase of the terminal

0~ modulo REAL No Read only

D26674 E832 actuator

D26675 E833 n i -2147483648
The position of the terminal
actuator ~ DINT No Read only

D26676 E834 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined

parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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Appendix C

B Special registers related with axis 10

. Modbus
Special . .
D address Function Range Type | Latched Attribute
(HEXD

D26880 E900 Type (O0: rotary 1: linear) 0-1 UINT No Read only

D26881 E901 No Read only
Modulo -- DINT

D26882 E902 No Read only
Acceleration and deceleration

D26883 E903 0-2 UINT No Read onl
type (0:T 1: S 2:JERK) y

D26884 E904 Numerator of electronic gear 0 - 65535 UINT No Read only

D26885 E905 Denominator of electronic gear 0 - 65535 UINT No Read only

limi :disabl

D268ss | Egop | orware limit (O:disable, 0-1 UINT No Read only
l:enable)

D26887 E907 N o -- No Read only
The positive position limit DINT

D26888 E908 - No Read only

D26889 E909 ) o -- No Read only
The negative position limit DINT

D26890 E90A - No Read only

D26801 | Egop | loming mode; please refer to 1-35 UINT No Read only
appendix D

D26892 E90C Homing speed - UDINT No Read only

D26893 E90D (Unit: r/min) - No Read only

D26894 E90E Maximum speed -- UDINT No Read only

D26895 E9OF (Unit: unit/ second) - No Read only

D26896 E910 | Maximum acceleration -- UDINT No Read only

D26897 E911 (Unit: unit/ second®) - No Read only

D26898 E912 -- No Read only
Maximum deceleration DINT

D26899 | E913 (Unit: unit/ second®) - No Read only

D26900 E914 ] » ] -- No Read only
Given position (Unit: pulse) DINT

D26901 E915 -- No Read only

D26902 E916 Given speed -- DINT No Read only

D26903 E917 (Unit: pulse/second) - No Read only

D26904 E918 Given acceleration - DINT No Read only

D26905 E919 (Pulse/second®) -- No Read only

D26906 E91A -~ ) -- No Read only
Current position (Unit: pulse) DINT

D26907 E91B -- No Read only

D26908 E91C | Current position error (Unit: - DINT No Read only

D26909 E91D | pulse) -- No Read only
AXi t state (S ti

D26910 | E91E 42? current state (See section UINT No Read only

D26917 E925 Pulse number needed when -- No Read only
servo motor rotates for one DINT

D26918 E926 . -- No Read only
circle.
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Appendix C

. Modbus
Special . .
D address Function Range Type | Latched Attribute
(HEX)
The allowed error between the
D26919 E927 given and feedback pulse -- UINT No Read only
number
D26023 | Eozp | Currenttorque (Rated torque - INT No | Read only
permillage)
D26924 E92C -- No Read only
Current speed (Unit: 0.1 r/min) DINT
D26925 E92D -- No Read only
P t t (Rated t
D26926 E92E resgn current (Rated curren - INT No Read only
permillage)
D26927 E92F -- No Read only
Custom parameter value DINT
D26928 E930 - No Read only
D26929 E931 | The phase of the terminal
0~ modulo REAL No Read only
D26930 E932 actuator
D26931 E933 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D26932 | E934 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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Appendix C

B Special registers related with axis 11

. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEX)

D27136 EAOO0 Type (O: rotary 1: linear) 0-1 UINT No Read only

D27137 EAO1 No Read only
Modulo - DINT

D27138 EA02 No Read only
Acceleration and deceleration

D27139 EAO3 0-2 UINT No Read onl
type (0:T 1: S 2:JERK) y

D27140 EA04 Numerator of electronic gear 0 - 65535 UINT No Read only

D27141 EAO05 Denominator of electronic gear 0 - 65535 UINT No Read only

D27142 | EA0s | Sorware limit (O:disable, 0-1 UINT No Read only
l:enable)

D27143 EAQ7 - o -- No Read only
The positive position limit DINT

D27144 EAO8 - No Read only

D27145 EAQ09 ) o -- No Read only
The negative position limit DINT

D27146 EAQA -- No Read only

D27147 | EAQs | HOming mode; please refer to 135 UINT No Read only
appendix D

D27148 EAOC Homing speed - UDINT No Read only

D27149 EAOD (Unit: r/min) - No Read only

D27150 EAOQOE Maximum speed -- UDINT No Read only

D27151 EAOF (Unit: unit/ second) - No Read only

D27152 EA10 | Maximum acceleration - UDINT No Read only

D27153 EA11 (Unit: unit/ second®) - No Read only

D27154 EA12 | Maximum deceleration - DINT No Read only

D27155 EA13 (Unit: unit/ second®) - No Read only

D27156 EAl14 ] N ) -- No Read only
Given position (Unit: pulse) DINT

D27157 EA15 -- No Read only

D27158 EA16 Given speed - DINT No Read only

D27159 EA17 (Unit: pulse/second) - No Read only

D27160 EA18 Given acceleration - DINT No Read only

D27161 EA19 (Pulse/second?) - No Read only

D27162 EA1A N ) -- No Read only
Current position (Unit: pulse) DINT

D27163 EA1B -- No Read only

D27164 EALIC | Current position error (Unit: - DINT No Read only

D27165 EALD | pulse) -- No Read only
AXi t state (S ti

D27166 | EAIE 42? current state (See section UINT No Read only

D27173 EA25 Pulse number needed when - No Read only
servo motor rotates for one DINT

D27174 EA26 . -- No Read only
circle.
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Appendix C

. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEX)
The allowed error between the
D27175 EA27 given and feedback pulse -- UINT No Read only
number
Current torque (Rated torque
D27179 | EA2B nttorque ( g . INT No Read only
permillage)
D27180 EA2C -- No Read only
Current speed (Unit: 0.1 r/min) DINT
D27181 EA2D - No Read only
P t t (Rated t
D27182 | EA2E | resentourrent (Rated curren - INT No | Read only
permillage)
D27183 EA2F -- No Read only
Custom parameter value DINT
D27184 EA30 -- No Read only
D27185 EA31 | The phase of the terminal
0~ modulo REAL No Read only
D27186 EA32 actuator
D27187 EA33 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D27188 | EA34 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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Appendix C

B Special registers related with axis 12

. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEX)

D27392 EBOO Type (O: rotary 1: linear) 0-1 UINT No Read only

D27393 EBO1 No Read only
Modulo -- DINT

D27394 EBO2 No Read only
Acceleration and deceleration

D27395 EBO3 0-2 UINT No Read onl
type (0:T 1: S 2:JERK) y

D27396 EBO4 Numerator of electronic gear 0 - 65535 UINT No Read only

D27397 EBO5 Denominator of electronic gear 0 - 65535 UINT No Read only

D27398 | Emop | orware limit (O:disable, 0-1 UINT No Read only
l:enable)

D27399 EBO7 - o -- No Read only
The positive position limit DINT

D27400 EBO8 - No Read only

D27401 EBO09 ) o -- No Read only
The negative position limit DINT

D27402 EBOA - No Read only

D27403 | EBop | omMing mode; please refer to 1-35 UINT No Read only
appendix D

D27404 EBOC Homing speed - UDINT No Read only

D27405 EBOD (Unit: r/min) - No Read only

D27406 EBOE | Maximum speed -- UDINT No Read only

D27407 EBOF (Unit: unit/ second) -- No Read only

D27408 EB10 | Maximum acceleration -- UDINT No Read only

D27409 EB11 (Unit: unit/ second®) -- No Read only

D27410 EB12 -- No Read only
Maximum deceleration DINT

D27411 | EB13 (Unit: unit/ second®) - No Read only

D27412 EB14 ] N ) -- No Read only
Given position (Unit: pulse) DINT

D27413 EB15 -- No Read only

D27414 EB16 Given speed -- DINT No Read only

D27415 EB17 (Unit: pulse/second) - No Read only

D27416 EB18 Given acceleration - DINT No Read only

D27417 EB19 (Pulse/second?) -- No Read only

D27418 EB1A -~ ) -- No Read only
Current position (Unit: pulse) DINT

D27419 EB1B -- No Read only

D27420 EB1C | Current position error (Unit: - DINT No Read only

D27421 EB1D | pulse) -- No Read only
AXxis current state (See section

D27422 EBLE 4.2) ( UINT No Read only

D27429 EB25 Pulse number needed when -- No Read only
servo motor rotates for one DINT

D27430 EB26 . -- No Read only
circle.
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. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEX)
The allowed error between the
D27431 EB27 given and feedback pulse -- UINT No Read only
number
Current torque (Rated torque
D27435 | EB2B nttorque ( g . INT No Read only
permillage)
D27436 EB2C -- No Read only
Current speed (Unit: 0.1 r/min) DINT
D27437 EB2D -- No Read only
D27438 EB2E Presgnt current (Rated current 3 INT No Read only
permillage)
D27439 EB2F -- No Read only
Custom parameter value DINT
D27440 EB30 -- No Read only
D27441 EB31 | The phase of the terminal
0~ modulo REAL No Read only
D27442 EB32 actuator
D27443 EB33 -2147483648
The position of the terminal
~ DINT No Read only
actuator

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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B Special registers related with axis 13

. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEX)

D27648 ECO0 Type (O: rotary 1: linear) 0-1 UINT No Read only

D27649 ECO1 No Read only
Modulo -- DINT

D27650 ECO02 No Read only
Acceleration and deceleration

D27651 ECO03 0-2 UINT No Read onl
type (0:T 1: S 2:JERK) y

D27652 ECO04 Numerator of electronic gear 0 - 65535 UINT No Read only

D27653 ECO05 Denominator of electronic gear 0 - 65535 UINT No Read only

D27654 | Ecoe | Sorware limit (O:disable, 0-1 UINT No Read only
l:enable)

D27655 ECO7 - o -- No Read only
The positive position limit DINT

D27656 ECO08 -- No Read only

D27657 ECO09 ) o -- No Read only
The negative position limit DINT

D27658 ECOA -- No Read only

D27659 | Ecop | Homing mode; please refer to 1-35 UINT No Read only
appendix D

D27660 ECOC Homing speed - UDINT No Read only

D27661 ECOD (Unit: r/min) - No Read only

D27662 ECOE Maximum speed - UDINT No Read only

D27663 ECOF (Unit: unit/ second) - No Read only

D27664 EC10 Maximum acceleration -- UDINT No Read only

D27665 | EC11 (Unit: unit/ second®) - No Read only

D27666 EC12 -- No Read only
Maximum deceleration DINT

D27667 | EC13 (Unit: unit/ second®) - No Read only

D27668 EC14 ] N ) -- No Read only
Given position (Unit: pulse) DINT

D27669 EC15 -- No Read only

D27670 EC16 Given speed -- DINT No Read only

D27671 EC17 (Unit: pulse/second) - No Read only

D27672 EC18 Given acceleration -- DINT No Read only

D27673 EC19 (Pulse/second®) -- No Read only

D27674 EC1A . ) -- No Read only
Current position (Unit: pulse) DINT

D27675 EC1B -- No Read only

D27676 ECIC | Current position error (Unit: - DINT No Read only

D27677 ECID | pulse) -- No Read only
AXxi t state (S ti

D27678 | ECILE 4); current state (See section UINT No Read only

D27685 EC25 Pulse number needed when -- No Read only
servo motor rotates for one DINT

D27686 EC26 . -- No Read only
circle.
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. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEXD
The allowed error between the
D27687 EC27 given and feedback pulse -- UINT No Read only
number
C tt Rated t
D27691 EC2B urrgn orque (Rated torque - INT No Read only
permillage)
D27692 EC2C -- No Read only
Current speed (Unit: 0.1 r/min) DINT
D27693 EC2D -- No Read only
P t t (Rated t
D27694 EC2E resgn current (Rated curren - INT No Read only
permillage)
D27695 EC2F -- No Read only
Custom parameter value DINT
D27696 EC30 -- No Read only
D27697 EC31 | The phase of the terminal
0~ modulo REAL No Read only
D27698 EC32 actuator
D27699 EC33 -2147483648
The position of the terminal
~ DINT No Read only
D27700 EC34 actuator
2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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B Special registers related with axis 14

. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEX)

D27904 EDOO Type (O0: rotary 1: linear) 0-1 UINT No Read only

D27905 EDO1 No Read only
Modulo -- DINT

D27906 EDO2 No Read only
Acceleration and

D27907 EDO3 deceleration type (0:T 1: S 0-2 UINT No Read only
2:JERK)

D27908 EDO4 Numerator of electronic gear 0 - 65535 UINT No Read only
Denominator of electronic

D27909 EDO5 gear 0 - 65535 UINT No Read only

D27910 | EDOe | Sorware limit (O:disable, 0-1 UINT No | Read only
l:enable)

D27911 EDO7 » . - No Read only
The positive position limit DINT

D27912 EDO8 -- No Read only

D27913 EDO09 ] o -- No Read only
The negative position limit DINT

D27914 EDOA -- No Read only

D27915 | EpDog | Homing mode; please refer 135 UINT No | Read only
to appendix D

D27916 EDOC Homing speed - UDINT No Read only

D27917 EDOD (Unit: r/min) -- No Read only

D27918 EDOE Maximum speed - UDINT No Read only

D27919 EDOF (Unit: unit/ second) - No Read only

D27920 ED10 | Maximum acceleration - UDINT No Read only

D27921 ED11 (Unit: unit/ second®) - No Read only

D27922 ED12 Maximum deceleration -- DINT No Read only

D27923 ED13 (Unit: unit/ second®) - No Read only

D27924 ED14 ) B . -- No Read only
Given position (Unit: pulse) DINT

D27925 ED15 -- No Read only

D27926 ED16 Given speed -- OINT No Read only

D27927 ED17 (Unit: pulse/second) - No Read only

D27928 ED18 Given acceleration -- DINT No Read only

D27929 ED19 (Pulse/second”) - No Read only

D27930 ED1A . . - No Read only
Current position (Unit: pulse) DINT

D27931 ED1B - No Read only

D27932 EDIC | Current position error (Unit: - DINT No Read only

D27933 ED1D | pulse) -- No Read only
Axis current state (See

D27934 ED1E . ( UINT No Read only
section 4.2)
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. Modbus
Special . .
D address Function Range Type Latched Attribute
(HEXD
D27941 ED25 Pulse number needed when -- No Read only
servo motor rotates for one DINT
D27942 ED26 . -- No Read only
circle.
The allowed error between
D27943 ED27 the given and feedback -- UINT No Read only
pulse number
D27947 ED2B Current torqye (Rated -- INT No Read only
torque permillage)
D27948 ED2C | current speed (Unit; 0.1 - OINT No Read only
D27949 ED2D | F/min) - No Read only
Present current (Rated
D27950 | ED2E sent current ( . INT No | Read only
current permillage)
D27951 ED2F -- No Read only
Custom parameter value DINT
D27952 ED30 -- No Read only
D27953 ED31 | The phase of the terminal
0~ modulo REAL No Read only
D27954 ED32 actuator
D27955 ED33 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D27956 | ED34 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined

parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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B Special registers related with axis 15

. Modbus
Special . .
D address Function Range Type | Latched Attribute
(HEX)
D28160 EEOQO Type (O: rotary 1: linear) 0-1 UINT No Read only
D28161 EEO1 No Read only
Modulo -- DINT
D28162 EEO2 No Read only
Acceleration and deceleration
D28163 EEO3 0-2 UINT No Read onl
type (0:T 1: S 2:JERK) y
D28164 EEO4 Numerator of electronic gear 0 - 65535 UINT No Read only
D28165 EEO5 Denominator of electronic gear 0 - 65535 UINT No Read only
D28166 | EE0s | oorware limit (O:disable, 0-1 UINT No Read only
l:enable)
D28167 EEO7 - o -- No Read only
The positive position limit DINT
D28168 EEO8 - No Read only
D28169 EEO09 . o -- No Read only
The negative position limit DINT
D28170 EEOA -- No Read only
D28171 | EEop | oming mode; please refer to 1-35 UINT No Read only
appendix D
. . UDINT
D28173 EEOD (Unit: r/min) -- No Read only
D28174 EEOE Maximum speed - No Read onIy
. . UDINT
D28175 EEOF (Unit: unit/ second) - No Read only
D28176 EE10 | Maximum acceleration - UDINT No Read only
D28177 EE11 (Unit: unit/ second®) - No Read only
D28178 EE12 Maximum deceleration -- OINT No Read only
D28179 EE13 (Unit: unit/ second®) - No Read only
D28180 EE14 ) N ) -- No Read only
Given position (Unit: pulse) DINT
D28181 EE15 - No Read only
D28182 EE16 Given speed -- No Read only
. DINT
D28183 EE17 (Unit: pulse/second) - No Read only
D28184 EE18 Given acceleration -- DINT No Read Only
D28185 EE19 (Pulse/second®) - No Read only
D28186 EE1A N ) -- No Read only
Current position (Unit: pulse) DINT
D28187 EE1B -- No Read only
D28188 EEIC | current position error (Unit: - DINT No Read only
D28189 | EEiD | PUIse) - No Read only
AXi t state (S ti
D28190 | EEIE 4); current state (See section UINT No Read only
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. Modbus
Special . .
D address Function Range Type | Latched Attribute
(HEX)
D28197 EE25 Pulse number needed when -- No Read only
servo motor rotates for one DINT
D28198 EE26 circle. -- No Read only
The allowed error between the
D28199 EE27 given and feedback pulse -- UINT No Read only
number
D28203 EE2B Currgnt torque (Rated torque - INT No Read only
permillage)
D28204 EE2C ) _ - No Read only
Current speed (Unit: 0.1 r/min) DINT
D28205 EE2D -- No Read only
Present current (Rated current
D28206 | EE2E sent current ( . - INT No Read only
permillage)
D28207 EE2F -- No Read only
Custom parameter value DINT
D28208 EE30 -- No Read only
D28209 EE31 | The phase of the terminal
0~ modulo REAL No Read only
D28210 EE32 actuator
D28211 EE33 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D28212 EE34 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined
parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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B Special registers related with axis 16

. Modbus
Special . .
D address Function Range Type Latched | Attribute
(HEX)

D28416 EFO0 Type (O: rotary 1: linear) 0-1 UINT No Read only
D28417 EFO01 No Read only
Modulo -- DINT
D28418 EF02 No Read only

Acceleration and
D28419 EFO03 deceleration type (0:T 1: S 0-2 UINT No Read only
2:JERK)
D28420 EFO04 Numerator of electronic gear 0 - 65535 UINT No Read only
D28421 | EFO05 ;)s;:’m'nator of electronic 0-65535 | UINT No | Read only
D2ga22 | EFos | Sonware limit (O:disable, 01 UNT | No | Readonly
l:enable)
D28423 EFO7 -- No Read only
The positive position limit DINT
D28424 EF08 -- No Read only
D28425 EF09 ] o -- No Read only
The negative position limit DINT
D28426 EFOA - No Read only
Homing mode; please refer to
D28427 | EFOB "9 P 1-35 UINT No | Read only
appendix D
D28428 EFOC Homing Speed - No Read only
L UDINT
D28429 EFop | (Unit: r/min) - No Read only
D28430 EFOE Maximum Speed -- No Read only
. . UDINT
D28431 EFOF (Unit: unit/ second) - No Read only
D28432 EF10 Maximum acceleration -- UDINT No Read only
D28433 EF11 (Unit: unit/ second®) . No | Read only
D28434 EF12 Maximum deceleration - OINT No Read only
D28435 EF13 (Unit: unit/ second”) . No | Read only
D28436 EF14 ) - ) -- No Read only
Given position (Unit: pulse) DINT
D28437 EF15 - No Read only
D28438 EF16 Given speed - DINT No Read only
D28439 EF17 (Unit: pulse/second) - No Read only
D28440 EF18 Given acceleration -- DINT No Read only
D28441 EF19 (Pulse/second?) - No Read only
D28442 EF1A » ) -- No Read only
Current position (Unit: pulse) DINT
D28443 EF1B -- No Read only
D28444 EF1C Current position error (Unit: - DINT No Read only
D28445 EF1D | Pulse) - No Read only
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. Modbus
Special . .
D address Function Range Type Latched | Attribute
(HEX)
Axi
D28446 EF1E X|s.current state (See UINT No Read only
section 4.2)
D28453 EF25 Pulse number needed when -- No Read only
servo motor rotates for one DINT
D28454 EF26 . -- No Read only
circle.
The allowed error between
D28455 EF27 the given and feedback pulse -- UINT No Read only
number
D2gase | EFps | Currenttorque (Rated torque . INT No | Read only
permillage)
D28461 EF2D | f/min) - No Read only
Present current (Rated
D28462 | EF2E sent current ( - INT No | Read only
current permillage)
D28463 EF2F -- No Read only
Custom parameter value DINT
D2864 EF30 -- No Read only
D28465 EF31 The phase of the terminal
0~ modulo REAL No Read only
D28466 EF32 actuator
D28467 EF33 -2147483648
The position of the terminal
~ DINT No Read only
actuator
D28468 EF34 2147483647

Note: The axis parameter values such as Position, Velocity, Torque, Current and User-defined

parameter can be read via special D only when they are selected. For the method of selecting

the relevant parameter, see section 2.3.1.
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Appendix D Explanation of Homing Modes

DVP10MC11T provides many homing modes from which user can choose the appropriate one in accordance

with on-site condition and technical requirement.

» Mode 1 Homing which depends on the negative limit switch and Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 1

Circumstance 2

Negative limit switch

MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed when the negative limit switch is OFF. The motion direction changes and
the axis moves at the second-phase speed when the axis encounters that the negative limit
switch is ON. Where the first Z pulse is met is the home position when the negative limit
switch is OFF.

MC_Home instruction is executed and the axis moves in the positive direction at the
second-phase speed when the negative limit switch is ON. Where the first Z pulse is met is

the home position when the negative limit switch is OFF.

I Start point

Positive direction

1
@—} Positive direction

l

Start point

—t s e mh ca s st e e e ...

Z pulse

Homing on the negative limit switch and Z pulse (O: mode 1)

» Mode 2 Homing which depends on the positive limit switch and Z pulse

Circumstance 1:

Circumstance 2:

MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the positive limit switch is OFF. The motion direction changes and
the axis moves at the second-phase speed when the axis encounters that the positive limit
switch is ON. Where the first Z pulse is met is the home position while the positive limit
switch is OFF.

MC_Home instruction is executed and the axis moves in the negative direction at the
second-phase speed when the positive limit switch is ON. Where the first Z pulse is met is

the home position while the positive limit switch is OFF.
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Positive limit

i i |

. |
Circumstance 1 Start |

point
Negative
direction !
1
: |
Circumstance 2 Negative<_@ : | Start point
direction .
1
Z pulse " 1 "
1

switch

Homing on the positive limit switch and Z pulse (@: mode 2)

» Mode 3 and mode 4 Homing which depends on the home switch and Z pulse

Mode 3

Circumstance 1:

Circumstance 2:

Mode 4

Circumstance 1:

Circumstance 2:

MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the home switch is OFF. The motion direction changes and the axis
moves at the second-phase speed when the axis encounters that the home switch is ON.

Where the first Z pulse is met is the home position when the home switch is OFF.

MC_Home instruction is executed and the axis directly moves in the negative direction at the
second-phase speed when the home switch is ON. Where the first Z pulse is met is the

home position while the home switch is OFF.

MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the home switch is OFF. The axis moves at the second-phase speed
when the axis encounters that the home switch is ON. Where the first Z pulse is met is the

home position.

MC_Home instruction is executed and the axis moves in the negative direction at the
second-phase speed when the home switch is ON. The motion direction changes and the
axis moves at the second-phase speed when the axis encounters that the home switch is

OFF. Where the first Z pulse is met is the home position.
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== I

1

1

1

1

Circumstance 1 Start I .
point ' 1
1

1

1

1

L)

1

1
Negative
direction '
) ' |
Circumstance 2 Negative 3 r ] Start poin
direction '
l .
Circumstance 1  Start [ 2 @—} Positive
point direction

Circumstance 2

1
1
T ] 1 Start point
1 1
1
Q—@—} Positive
direction

) = = = o= om o= om o=

Z pulse

Home switch

Homing on the home switch and Z pulse (®: mode 3; @: mode 4)

» Mode 5 and mode 6 Homing which depends on the home switch and Z pulse

Mode 5
Circumstance 1: MC_Home instruction is executed and the axis moves in the positive direction at the
second-phase speed when the home switch is ON. Where the first Z pulse is met is the

home position while the home switch is OFF.

Circumstance 2: MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed when the home switch is OFF. The motion direction changes and the axis
moves at the second-phase speed when the home switch is ON. Where the first Z pulse is

met is the home position when the home switch is OFF.

Mode 6

Circumstance 1: MC_Home instruction is executed and the axis moves in the positive direction at the
second-phase speed when the home switch is ON. The motion direction changes and the
axis moves at the second-phase speed when the home switch is OFF. Where the first Z

pulse is met is the home position.

Circumstance 2: MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed when the home switch is OFF. The axis moves at the second-phase speed

and where the first Z pulse is met is the home position while the home switch is ON.
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Home switch

@—» Positive direction
1

| :
| Start point

Circumstance 1 St’flrtl
point |

Circumstance 2
1

Positive direction

Start |
Circumstance 1 point |

Negative directio

Circumstance 2 Negative dlrectlonE OG
1
1

Z pulse n

I Start point

e = = mfe - - - .-

Homing on the home switch and Z pulse (®: mode 5; ®: mode 6)

» Mode 7~ mode 10 Homing which depends on the home switch, positive limit switch and Z pulse

Mode 7

Circumstance 1: MC_Home instruction is executed and the axis moves in the positive direction at the

first-phase speed when the home switch is OFF. The motion direction changes and the axis
moves at the second-phase speed when the home switch is ON. Where the first Z pulse is

met is the home position when the home switch is OFF.

Circumstance 2: MC_Home instruction is executed and the axis moves in the negative direction at the

second-phase speed when the home switch is ON. Where the first Z pulse is met is the

home position when the home switch is OFF.

Circumstance 3: MC_Home instruction is executed and the axis moves in the positive direction at the

first-phase speed when the home switch is OFF. The motion direction changes and the axis
moves at the first-phase speed when the home switch is OFF and the positive limit switch is
ON. The axis starts to move at the second-phase speed when the home switch is ON. Where

the first Z pulse is met is the home position when the home switch is OFF.
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Circumstance 1 Startl
point
1
Negative
direction :
1

1
Circumstance 2 Negative<—@—l_| Start point
direction 1
Start point
1
1

Circumstance 3

Negative 7
direction

Zpulse

— = = ==

|

Home switch

Positive limit switch

Homing on the home switch, positive limit switch and Z pulse (@: mode 7)

Mode 8
Circumstance 1: MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the home switch is OFF. The axis moves at the second-phase speed

when the home switch is ON and where the first Z pulse is met is the home position.

Circumstance 2: MC_Home instruction is executed and the axis moves in the negative direction at the
second-phase speed when the home switch is ON. The motion direction changes and the
axis moves at the second-phase speed when the home switch is OFF. And where the first Z

pulse is met is the home position.

Circumstance 3: MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the home switch is OFF. The motion direction changes and the axis
moves at the first-phase speed when the home switch is OFF and the positive limit switch is
ON. The axis still moves at the first-phase speed when the home switch is ON. The motion
direction changes and the axis moves at the first-phase speed when the home switch is OFF.
The axis moves at the second-phase speed and where the first Z pulse is met is the home

position when the home switch is ON.
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Circumstance 1 Start

Circumstance 2

Circumstance 3

Z pulse

Hom

Positive limit switch

1= I

I Positive direction
point

Start point

- e —

irection

Start
point !
1

Positive d]rection

Positive

— - -

e switch

Homing on the home switch, positive limit switch and Z pulse (®: mode 8)

Mode 9

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the home switch is OFF. The axis moves at the second-phase speed
when the home switch is ON. The motion direction changes and the axis moves at the
second-phase speed when the home switch is OFF. And where the first Z pulse is met is the

home position.

MC_Home instruction is executed and the axis moves in the positive direction at the
second-phase speed when the home switch is ON. The motion direction changes and the
axis moves at the second-phase speed when the home switch is OFF. And where the first Z

pulse is met is the home position.

MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the home switch is OFF. The motion direction changes and the axis
moves at the first-phase speed when the home switch is OFF and the positive limit switch is
ON. The axis moves at the second-phase speed and where the first Z pulse is met is the

home position when the home switch is ON.
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1= - I

Circumstance 1 Start I T
point

Negativi
direction !

1
N ]
' ' Start

' : point '
1

Negative‘—@ :

1

1

1

1

1

1

Circumstance 2 Start
point

Circumstance 3

Z pulse

Home switch I

Positive limit switch

Homing on the home switch, positive limit switch and Z pulse (@: mode 9)

Mode 10

Circumstance 1: MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the home switch is OFF. The axis moves at the second-phase speed
when the home switch is ON. And where the first Z pulse is met is the home position while
the home switch is OFF.

Circumstance 2: MC_Home instruction is executed and the axis moves in the positive direction at the
second-phase speed when the home switch is ON. And where the first Z pulse is met is the

home position while the home switch is OFF.

Circumstance 3: MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed when the home switch is OFF. The motion direction changes and the axis
moves at the first-phase speed when the home switch is OFF and the positive limit switch is
ON. The motion direction changes and the axis moves at the second-phase speed when the
home switch is ON. Where the first Z pulse is met is the home position while the home switch
is OFF.
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L}
1
1
1
Circumstance 1 Start [ <10>-—> Positive direction
point
1
1
1
Circumstance 2 Start I @—> Positive direction
point I
N 1
1 1
Circumstance 3 1 ' Start
' : point '
1 1
1 T L
1
1 1
1 1 !
! @ Positive direction
1
' 1
1
Z pulse : " JI
1
1
1

Home switch I

Positive limit switch

Homing on the home switch, positive limit switch and Z pulse (©: mode 10)

> Mode 11~ mode

Mode 11

Circumstance 1:

Circumstance 2:

Circumstance 3:

14 Homing which depends on the home switch, negative limit switch and Z pulse

MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed when the home switch is OFF. The motion direction changes and the axis
moves at the second-phase speed when the home switch is ON. And where the first Z pulse

is met is the home position while the home switch is OFF.

MC_Home instruction is executed and the axis moves in the positive direction at the
second-phase speed while the home switch is ON. And where the first Z pulse is met is the

home position while the home switch is OFF.

MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed while the home switch is OFF. The motion direction changes and the axis
moves at the first-phase speed while the home switch is OFF and the negative limit switch is
ON. The axis moves at the second-phase speed when the home switch is ON. Where the

first Z pulse is met is the home position while the home switch is OFF.
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=0 I

T I Start poin

Circumstance 1

Positive direction

Start
point

Circumstance 2 Positive direction

;L

Start

1
1
1
1
point 1

(1:1)—> Positive direction

|

Circumstance 3

Z pulse

Home switch

Negative limit switch

Homing on the home switch, negative limit switch and Z pulse (@) : mode 11)

Mode 12
Circumstance 1: MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed when the home switch is OFF. The axis moves at the second-phase speed

when the home switch is ON. And where the first Z pulse is met is the home position.

Circumstance 2: MC_Home instruction is executed and the axis moves in the positive direction at the
second-phase speed while the home switch is ON. The motion direction changes and the
axis moves at the second-phase speed while the home switch is OFF. And where the first Z

pulse is met is the home position.

Circumstance 3: MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed while the home switch is OFF. The motion direction changes and the axis
moves at the first-phase speed while the home switch is OFF and the negative limit switch is
ON. The axis still moves at the first-phase speed when the home switch is ON. The motion
direction changes and the axis moves at the first-phase speed while the home switch is OFF.
The axis moves at the second-phase speed while the home switch is ON. And where the first

Z pulse is met is the home position.
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Circumstance 1 N_egatjve{—@ I Start
direction point

1
1
1
Circumstance 2 Start T T
point 1 1
1 1
1 Negative
1 direction '
[ 1 1
Circumstance 3 Start 1 ' '
' point ® ! !
1 1 1 1
L | |
1 1 1 1
1 | ] 1 1
' " Negative .
! ! direction .
1 1 1
] ] 1
Z pulse [ ﬂ [ n '
1 I
] ] '
[ [ 1
] ] '
1
Home ] |
switch T
1
Negative '
limit switch

Homing on the home switch, negative limit switch and Z pulse (@ : mode 12)

Mode 13

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed while the home switch is OFF. The axis moves at the second-phase speed
while the home switch is ON. The motion direction changes and the axis moves at the
second-phase speed while the home switch is OFF. And where the first Z pulse is met is the

home position.

MC_Home instruction is executed and the axis moves in the negative direction at the
second-phase speed while the home switch is ON. The motion direction changes and the
axis moves at the second-phase speed while the home switch is OFF. And where the first Z

pulse is met is the home position.

MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed while the home switch is OFF. The motion direction changes and the axis
moves at the first-phase speed while the home switch is OFF and the negative limit switch is
ON. The axis moves at the second-phase speed and where the first Z pulse is met is the

home position when the home switch is ON.

D-10
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Circumstance 1

Circumstance 2

Circumstance 3

Z pulse

Positive direction

T T Start
' 1 point

1
Positive direction

Positive direction
1

Start
point

Home

— = = ==

switch

Negative
limit switch

Homing on the home switch, negative limit switch and Z pulse (@3 : mode 13)

Mode 14

Circumstance 1: MC_Home instruction is executed and the axis moves in the negative direction at the

first-phase speed while the home switch is OFF. The axis moves at the second-phase speed

once the home switch is ON. And where the first Z pulse is met is the home position while the

home switch is OFF.

Circumstance 2: MC_Home instruction is executed and the axis moves in the negative direction at the

second-phase speed while the home switch is ON. Where the first Z pulse is met is the home

position while the home switch is OFF.

Circumstance 3: MC_Home instruction is executed and the axis moves in the negative direction at the

first-phase speed while the home switch is OFF. The motion direction changes and the axis

moves at the first-phase speed while the home switch is OFF and the negative limit switch is

ON. The motion direction changes again and the axis moves at the second-phase speed

when the home switch is ON. Where the first Z pulse is met is the home position while the

home switch is OFF.

DVP-MC operating manual

D-11



Appendix D

Circumstance 1

Negative 1
direction

&

| Start
point

-

Circumstance 2 Negative< Start
direction point
1
' :
. ' 1
Circumstance 3 Start 1 '
1 point ' '
1 1 1
b 1
] 1 ] 1
] L] ] 1
' Negative @ '
' direction ' '
[] [ 1 1
1 1
Z pulse 1 " n 1 :
[] 1 1
[] 1 '
1 1 1
1 1
. !
Home [
switch T
1
Negative !
limit switch

Homing on the home switch, negative limit switch and Z pulse (@9 : mode 14)

» Mode 15 and mode 16 are reserved for future development.

» Mode 17~mode 30 Homing which has nothing to do with Z pulse
In mode 17~mode 30 which are respectively similar to model~mode 14 mentioned previously, the axis has
nothing to do with Z pulse but the relevant home switch and limit switch status while returning to the home
position. Mode 17 is similar to mode 1, mode 18 is similar to mode 2, mode 19 & mode 20 is similar to mode 3,
mode 21 & mode 22 is similar to mode 5, mode 23 & mode 24 is similar to mode 7, mode 25 & mode 26 is

similar to mode 9, mode 27 & mode 28 is similar to mode 11, and mode 29 & mode 30 are similar to 13.

Take mode 19 and mode 21 for example:

Mode 19

Circumstance 1: MC_Home instruction is executed and the axis moves in the positive direction at the
first-phase speed while the home switch is OFF. The motion direction changes and the axis
moves at the second-phase speed once the home switch becomes ON. And where the axis

stands is the home position at the moment the home switch becomes OFF.

Circumstance 2: MC_Home instruction is executed and the axis directly moves in the negative direction at the
second-phase speed while the home switch is ON. And where the axis stands is the home

position at the moment the home switch becomes OFF.
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Start I

Circumstance 1 point

Negative @

direction ]

Circumstance 2 N_egat.ive<—® l Start
direction point

Home switch

Homing on the home switch (@9 : mode 19)

Mode 21

Circumstance 1: MC_Home instruction is executed and the axis moves in the negative direction at the
first-phase speed while the home switch is OFF. The motion direction changes and the axis
moves at the second-phase speed once the home switch becomes ON. And where the axis

stands is the home position at the moment the home switch becomes OFF.

Circumstance 2: MC_Home instruction is executed and the axis moves in the positive direction at the
second-phase speed while the home switch is ON. And where the axis stands is the home
position at the moment the home switch becomes OFF.

Start

point

Circumstance 1

Positive direction

Circumstance 2 Start Positive direction

point

Home switch

Homing on the home switch (€2 : mode 21)

» Mode 31 and mode 32 Reserved for future development.
» Mode 33 ~ mode 34 Homing which depends on Z pulse

In mode 33, MC_Home instruction is executed and the axis moves at the second-phase speed in the negative

direction. And the place where the axis stands is the home position once the first Z pulse is met.

In mode 34, MC_Home instruction is executed and the axis moves at the second-phase speed in the positive

direction. And the place where the axis stands is the home position once the first Z pulse is met.
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Zpulse

Homing on Z pulse (33 : mode 33, (G4 : mode 34)

» Mode 35 Homing which depends on the current position
In mode 35, MC_Home instruction is executed, the axis does not move and its current position is regarded

as the home position.
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Appendix E PLC Module Devices

Item Range
Control method Stored program, cyclic scan system
Input/output method Batch processing method ( when END instruction is executed)
Execution speed LD command - 0.54us, MOV command - 3.4us
Program language Instruction list+ Ladder diagram+SFC
Program capacity 15872 steps
X | External input relay X0~X377, octal code, 256 points Total 480+14
1 *,
Y | External output relay Y0~Y377, octal code, 256 points points (*4)
M0~M511, 512 points (*1)M768~M999, 232 points
z General purpose i
S (*1)M2000~M2047, 48 points (*1)
) Total 4096
M| = M512~M767, 256 points (*2) int
~ , ints oints
@ Latched P i P
) M2048~M4095, 2048 points (*2)
0] <
o Special purpose M1000~M1999, 1000 points, some are latched.
Q
= TO~T126, 127 points (*1)
100ms (M1028=0n, | T128~T183, 56 points
T64~T126 is10ms) | T184~T199 (used by sub-program), 16 points (*1)
(*1)
T g T250~T255( accumulated type), 6 points (*1) Total 256
o oints
10ms (M1038=0n, T200~T239, 40 points (*1) P
T200~T245 is 1ms) T240~T245(accumulated type), 6 points (*1)
s T127, 1 points (*1)
T246~T249(accumulated type), 4 points (*1)
C0~C111, 112 points (*1)
o
c| S C112~C127, 16 points (*2) Total 232
T points
~ | 32-bit counting C200~C223, 24 points (*1)
o up/down C224~C231, 8 points (*2)
3 Initialized step point | S0~S9, 10 points (*2)
& S10~S19, 10 points (used by matching IST
Zero return
command) (*2)
) ] Total 1024
S o Latched S20~S127, 108 points (*2) .
points
General purpose S128~S911, 784 points (*1)
Used for alarming S912~S1023, 112 points (*2)
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Item Range
T | Timer current value TO~T255, 256 words
C0~C199, 16-bit counter, 200 words
C | Counter current value
C200~C254, 32 -bit counter, 55 words
S D0~D407, 408 words (*1)
= General purpose D600~D999, 400 words (*1)
3 D3920~D9999, 6080 words (*1)
o
G Q D408~D599, 192 words (*2)
o ® | Latched
= D2000~D3919, 1920 words (*2) Total
D -
& | Special purpose D1000~D1999, 1000words, some are latched. 1000 words
(2]
@ | Used by special
= U D9900~D9999, 100 words (*1)
module
Used for changin
< EO~E7, FO~F7, 16 words (*1)
address
N | Used by main circuit loop NO~N7, 8 points
P | Pointer P0~P255, 256 points
Y —
%- S | Timed interruption 1602~1699, 1702~1799, 2 points (time base = 1ms)
I | © | communication _
S | . : 1140(COM1), 1150(COM2), 2points (*3)
S | interruption
o i K-32,768 ~ K32,767 (16-bit operation),
s | K | Decimal . :
2 K-2,147,483,648 ~ K2,147,483,647 (32-bit operation).
& _ HO0000 ~ HFFFF (16-bit operation),
= | H | hexadecimal . ,
HO00000000 ~HFFFFFFFF (32-bit operation).

COM1: built-in RS-232 (master/ slave), the commonly used
Communication port program editing COM port.

COM2: Built-in RS-485 (master/ slave).

Max. 8 analog extension modules connected to the right side of
PLC.

Max. 7 high-speed extension modules connected to the left side of
PLC.

Special extension module

Notes:
1) Non- latched area can not be modified.
2) Latched area can not be modified.
3) COMZ1: built-in RS-232 communication port; COM2: built-in RS-485 communication port.
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Appendix F Frequently Asked Questions

Question 1: How is the problem of AL303/ AL302/ AL301 fault alarm in the servo solved while
DVP10OMCI11T is controlling the servo motion?

Answer:

1. Make sure that the CAN cable is Delta standard cable and there are TAP-TRO1 terminal resistors
respectively connected to both ends of the CAN cable.

2. Make sure to properly connect the shielded-layer wire of the CAN bus cable to the ground.

3. Check if the servo’s P3-09 value is 5055H.

4. Check if the setting of a synchronization cycle is appropriate. Refer to section 2.3.4 for the setting method of
a synchronization cycle

Question 2: Are there latched devices inside both of the PLC module and motion control module in
DVP10MC11T?

Answer:
The PLC module and motion control module inside DVP10MC11T both have latched devices.

The latched devices inside the PLC module are listed in the following table:

Device type Range

M512~M767, 256 points
M2048~M4095, 2048 points

S0~S9, 10 points
S10~S19, 10 points
S20~S127,108 points
S912~S1023, 112 points
C112~C127, 16 points
C224~C231, 8 points

Bit

C112~C127 (16-bit counter), 16 words
C224~C231 (32-bit counter), 8 double words
D408~D599,192 words

D2000~D3919,1920 words

Word or Double word

The latched devices inside the motion control module are listed in the following table:

Device type Range
Bit M3000~ M3999, the number of latched bit devices are specified by
D6520, Maximum number: 1000. The default value in D6520 is 0.
Word D7000~D9999, the number of latched word devices are specified by

D6519, Maximum number: 3000. The default value in D6519 is 0.

Question 3: How is the servo motor speed limited under torque mode?

Answer:
The servo speed is limited by external input terminals of the servo drive or P4-07 value under torque mode (using
DMC_SetTorque instruction to control the servo rotation).
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Question 4: How is the servo torque limited under CANopen mode ?

Under torque mode, set up the parameters as below:

Servo parameter Function Parameter value Meaning
Enable/disable o
P1-02 o 1 Speed limit is enabled
speed limit
2.10 DI1 terminal | 114 DI1 terminal is for the speed
function setting limit
211 DI2 terminal | 115 DI2 terminal is for the speed
function setting limit
. f ) ) The servo speed is set by
the servo need
. d ) ) The servo speed is set by
the servo need
Rotation speed of ) ) The servo speed is set by
the servo need
The rotation speed of the servo can be selected via DI1 and DI2 under torque mode as follows.
. Servo parameter setting for switching
Speed selection DI1 and DI2 on or off DI2 DI1
The servo runs at the speed _ _
specified by P1-09. P3-06=F,P4-07=1 0(off) 1(on)
The servo runs at the speed _ _
specified by P1-10. P3-06=F,P4-07=2 1(on) 0(off)
The servo runs at the speed _ _
specified by P1-11. P3-06=F,P4-07=3 1(on) 1(on)

Note:

The DI input signals of the servo drive can come from external hardware terminals (DI1 ~ DI8, EDI9 ~
EDI14) or software SDI1 ~ 14 (corresponding to bit 0 ~ bit13 of parameter P4-07), which are determined by
P3-06. If the value of the corresponding bit of P3-06 is 1,the DI input signals come from software SDI
(P4-07); If the vaue of the corresponding bit of P3-06 is 0,the DI input signals come from external hardware
terminals (DI1 ~ DI8, EDI9 ~ EDI14).

Answer:
Under CANopen mode, the servo torque is limited by external input terminals or P4-07 value of the servo drive

when P1-01 servo parameter value is B and 10MC does not use DMC_SetTorque instruction to control the servo
motion.

Under CANopen mode, set up the parameters as shown in the following table :

I Function Parameter value Meaning
parameter

Enable/disable Lo
P1-02 speed limit 10 Torque limit is enabled.

DI1 terminal DI1 terminal is for the torque
p2-10 function setting 116 limit

DI2 terminal DI2 terminal is for the torque
p2-11 function setting 17 limit

- 10 :

The torque limit of 0 The servo torque is set by users

P1-12 the servo (Unit:%, percentage of the according to actual need.
rated torque)

F-2
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S Function Parameter value Meaning
parameter
- 20 :
The torque limit of 0 The servo torque is set by users
P1-13 the servo (Unit:%, percentage of the according to actual need.
rated torque)
- 50 ;
The torque limit of 0 The servo torque is set by users
P1-14 the servo (Unit:%, percentage of the according to actual need.
rated torque)

Under CANopen mode, the torque limit of the servo can be selected via DI1 and DI2 when motion instructions
are used to control the servo motion as follows :

Torque selection S paramg:ir;r]eétgnggrnsov:/i(t)r]:cfhing DI2 DI1
A B A P306F PAOTL  o(of)  1(on)
A Ty R00F pa02  ion) o(o)
R e P306F PA0TS  A(on) | 1(on)

Notes:

1. The setting value of P4-07 could not be 0 for limiting torque in the above table. If the setting value is 0, 10MC
will not be able to control the servo motion.

The above parameter setting causes inconvenience that the values of P3-06 and P4-07 have to be reset
every time the servo is powered on. There is an easy method of setting the parameter by setting P2-10 to
016, P2-11 to 017 and P3-06 to O (without external wiring for DI1 and DI2) and the output torque limit of the
servo to the value of P1-14. By doing so, the value of P3-06 will not need to be reset and will be 0 by default
after the servo is repowered on.

2. The DI input signals of the servo drive can come from external hardware terminals (DI1 ~ DI8, EDI9 ~ EDI14)
or software digital inputs SDI1 ~ 14 (corresponding to bit O ~ bit13 of parameter P4-07), which is determined
by P3-06. If the corresponding bit value of P3-06 is 1, the DI input signals come from SDI (P4-07). And the
corresponding bit value of P3-06 is 0, the DI input signals come from external hardware terminals (DI1 ~ DI8,
EDI9 ~ EDI14).

Question 5: How does the servo move when reaching a limit under DVP10MC11T'’s control?

Answer:

You can judge whether the servo reaches a limit or not via MC_ReadAxisError. MC_Reset is executed first and
then MC_Power is executed to make the servo enabled and move in the negative direction when the servo
reaches a limit

The servo can move in the negative direction rather than in the positive direction after the above operation is
performed if the servo limit alarm is not eliminated.

The servo can move in both positive and negative directions after the above operation is performed if the servo
limit alarm is eliminated.

Program example:

MC_Reset instruction is executed when 10MC detects that the servo reaches the positive limit and MC_Power
instruction is executed to make the servo enabled 100ms later. MC_MoveRelative instruction is executed to
make the servo move reversely away from the positive limt after the servo is enabled.
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X F

reaches

10MC detects whether the senvo

a limit or not.

TRUE

Axis
Enable

MC_ReadAxisErrar A

Daone—
Error|

ErrerilD——] D10 ]

MC_Resetinstruction is executed when
he servo reaches the positive limit.

MC_Reset 8|
[ 5 ] s Status MG
M230 Execute Error| MG2
ErrorlD De2
TOM_ms 8
TRUE EN TON M2703
M2705 —In ET D2704
100 —|PT
MC_Power 13
5 Axis Status M2000
M1 Enable Error] M2001
Mo AxisStart ErrorlD D2001

C10=4117 indicates the alarm for reaching the positive limit.
4117 is equal to 1015 (hex) =1000+15(semvo alarm code)
CMP B
TRUE EN LTH—
D10 31 GT—
4117 52 EQ) M230
SET 7|
EM o M2705
FC_Power instruction is ted to make the servo enabled
100ms later after the servo reaches the limit.
ouT A0
MZ703 EN a—{ M|
ouT M
M2703 EM Q M1
RESET 12
EM Q M2705

The servo moves reversely away from the limit after being enabled.
The distance for reverse rotation is specified

g to actual need.

MC_MoveRelative 1
5 Axis Done M700
M2000 Execute Abort M701
F10000.. Distance Error M702
10000.0 Velocity ErrorlD D700
10000.0 Acceleration
10000.0 Deceleration

Question 6: How does DVP10MC11T match the absolute servo in use?

Answer:

Hardware connection

PC

DVP

WEEE EEREREE

E Y=Y -aoow:ll

Ethernet

10MC11T

b

Firmware version:
Firmware version of 10MC: No limit.
Firmware version of the servo: above 1.045 24 (Major version_minor version)

CANopen

A2 servo drive
TAP-TRO1
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Servo parameter setting

Servo parameter Setting value Meaning

P2-69 1 The servo position is absolute.

P3-12 100(Hex.) P1-44 and P1-45 v_alues can be retained after the
power for the servo is switched off.

P3-01 400(Hex.) The baud rate at CAN port of the servo is 1M.

P3-00 User-defined The communication station address of the servo at
its CAN port

P1-01 B(Hex.) The servo control mode for option

If any servo alarm occurs such as AL062 or AL289, write 271 for P2-08 and 1 for P2-71 of the servo. Eventually,
power on the servo again.

Notes:
1. The setting values of P1-44 and P1-45 are respectively equal to the values of Unit Numerator and Unit
Denominator as marked in the following red box and then are saved via Set key on the servo keypad.

2. The servo runs and then stops under DVP10MC11T’s control while the setting values of P1-44 and P1-45 are
respectively equal to the values of Unit Numerator and Unit Denominator as marked in the following red box.
Under this circumstance, the servo is repowered after being powered off and the servo position keeps
unchanged. If the setting values of P1-44 and P1-45 are not respectively equal to the values of Unit
Numerator and Unit Denominator, the servo’s current position is not the same as that before power off after
being repowered.

x
Node-Id: |3 Name: IOS_Y
~ Node Information{Hex)

¥ VendorId: IDD[!DOIDD -
¥ | Devrice Trpe: ID:IU},IDIQQ, [¥ Revision: 02000001

—Axis Type ~ Ramp Type
iR & Linear *" Trapezoid " Binus

Modulo: I 360 units ~Homing
Homing Mode: I 33
~ Software Limitation—————— |

Speed: I 10 I 10 rpm

[T Enabile Zoftware Limitation
Maximum Po siﬁon:lﬂ— units r Mammum Values
Minimum Po siﬁon:lﬂ— units Velocity: W unit/s

Acceleration: I 10000 utiit/=2

Deceleration: | 10000 unit/s2

~ Servo geat ratio settin

Unit Numerator:
Unit Denominato ~ Cyelic Communications Data
[¥ Position [ | Velooitsy
Increments:
¥ Torque [T Cutrent
~Mechanism gear ratio setting ———— [T User define parameter

Input rotations of gear: I Index(Hex): IDﬂDD
Output rotations of ge,ar_l Sublndex(Hex): I
Units per output rotation: I 10000 Length(Byte): I 1 l

oK | Cancel |
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