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Note on DeviceNet Products

Take note that the IAl products listed below cannot be connected to Omron’s PLCs via DeviceNet.

[IAl products subject to this limitation]

Controller All X-SEL models
Tabletop actuator  TT series
Gateway unit RCM-GW-DV

* Units shipped on or after July 30, 2008

[Omron products subject to this limitation]
DeviceNet master unit C200HW-DRM21-V1
CVM1-DRM21-V1
* Units manufactured in or before September 2008
Master units manufactured in or after October 2008 can be connected to the aforementioned
IAl products via DeviceNet.

[Cause]
Communication disharmony

[Action]
Use a PLC of a different type not subject to the above limitation. If you wish to use the DeviceNet
master unit C200HW-DRM21-V1 or CVM1-DRM21-V1, select a unit manufactured in or after October
2008. If changing the PLC is difficult, contact the |Al sales office near you or our customer center
“EIGHT.”
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CAUTION

Note on Connecting PC or Teaching Pendant to Gateway Unit

Grounded by Positive Terminal of 24-V Power Supply

If the positive terminal of the gateway unit’'s 24-V power supply is grounded, use a SIO converter, as
shown below, to connect a teaching pendant or PC to the gateway unit. In this case, do not connect the

FG on the SIO converter.

Teaching pendant

PC, etc.

PERSONAL
COMPUTER
—_—

Make sure the FG on the PC is not connected to
ground. If the FG may be connected to ground through
other COM port, disconnect the communication cable
from the applicable COM port.

PC software

RS232 connection type

<Model: RCM-101-MW>

USB connection type

<Model: RCM-101-USB>

* The cable is supplied with the PC software.

=@
®

(o] - Q|| SIO converter (optional)
m (with built-in terminal resistor)

o o | Model: RCB-TU-SIO-A (B) Gateway unit
B A
ree}-10]0{0/0)0 == [HE] = 7
AL DD * One controller link cable comes with one 1Al
/3 15568 —I e-CON connector, one junction and one :; :
/ terminal resistor. =y
reulim [f -
Do not [] e-CON connector (3-1473562-4 by AMP) s
connect Junction (5-1473574-4 by AMP) ,L‘%E
the FG. //'J,. O—f=3 ‘i
“~] Terminal resistor 2 =
R=2200Q L.}_(B)
0.2m =
. A
Controller link cable ciog
Model: CB-RCB-CTL002 L L
VEeZz
24-V
power supply ov |+?4V
+24V

v
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If the positive terminal of the gateway unit’'s 24-V power supply is grounded, a teaching pendant or PC
cannot be connected directly to the gateway unit.

If a teaching pendant or PC is connected directly to the gateway unit in this condition, the power circuit
may be shorted and the PC or teaching pendant may be damaged.

Gateway unit
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Cannot be connected directly.
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A teaching pendant
cannot be used this way.
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1. Overview

1.1 DeviceNet Gateway Unit

The DeviceNet Gateway Unit (hereinafter referred to as “DeviceNet Gateway” or “Gateway Unit”) is used
to connect a DeviceNet communication protocol network on which a host programmable controller
(hereinafter “PLC”) operates, to a SIO communication sub-network (Modbus communication protocol)
linking ROBO Cylinder controllers.

The physical standard to which the SIO communication network conforms is RS-485, and the slave
addresses on this network are 1 through 16.

All data exchanged between the DeviceNet communication network and the Modbus SIO communication
network are tentatively saved in the internal memory of the Gateway Unit, and then transferred cyclically.
The PLC recognizes the Gateway Unit as a remote /O device.

The Gateway Unit supports PCON-C/CG/SE, ACON-C/CG/SE, SCON-C and ERC2-NP/PN/SE
controllers.

“Gateway” is a term used in communication networks, referring to a device that converts data to/from
different media and protocols to enable communication between networks.

/N Caution

In this document, all references to “SIO communication” mean communication between the Gateway
Unit (this unit) and IAI’s controller.

/N Caution

This manual only describes the controls feasible using the Gateway Unit. In the event of any conflict
between this manual and the operation manual for the controller, the content of this manual will
prevail. Refer to the operation manual for each controller for any function, parameter setting, alarm
detail or any other information not described in this manual.
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1.2
(1)

What Is DeviceNet?

FA communication system

In FA communication, each communication specification varies depending on the communicating
equipment, type of information, and purpose of communication, among others. In general, however,
the FA communication system is divided into the information level, controller level and field level, as
shown below.

@@ Key open network
C
o
%E FA computer
€Ed | i Ethernet
e
E
= COMPUTER COMPUTER
PC —== PC ==
g |
>
<@
s 98]
Q@ - %
= = -
E - 2| | @ ”
C ] oL 4]
PLC i = W
3 S| |8l a2
(o -0 @)
O X
5| |2
E||a
“>" % Motor
o (| i
2 obot Remote % = x
—
- o é B2 3|5
= ;
I = 319
Installed Solenoid Limit
instrument valve switch

(2)

3)

(4)

Information level

Also called “PLC upper network”, the main purpose of this network level is to transmit production
information, etc., to information terminals. Ethernet is the most commonly used communication
method for the information level.

Controller level
Also called “Inter-PLC network”, this network level often handles real-time information of production lines.

Field level

Also called “PLC lower network”, this network level is mainly used to save wirings for systems
controlled by a single controller. In this sense, this network is regarded as a means for “wire-saving
communication.” The field level is largely divided into the device level and the sensor level.
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(5) DeviceNet

DeviceNet is a device-level open network used widely for FA and other applications. Since the

communication specifications are open, DeviceNet-compliant devices made by different

manufacturers can communicate with one another without dedicated programs.

Currently the DeviceNet standard is managed by a nonprofit organization called ODVA (Open

DeviceNet Vendor Association, Inc.).

Key features of DeviceNet are listed below:

[11 A wire-saving communication network realizing complete multi-vendor connectivity

[2] The operating specifications are uniform around the world, which means that the same network
configurations can be used overseas.

[3] Slave devices are treated as remote 1/Os of the PLC in which the DeviceNet unit is installed.
Accordingly, communication with slave devices does not require special programs.

[4] High line efficiency ensures high-speed responses.

For details on DeviceNet, refer to the operation manuals for your master unit and PLC.

Along with this manual, also read the operation manual for each controller connected.

This DeviceNet Gateway cannot be used in any way not described as feasible in this manual.

To prevent malfunction, the customer is also advised not to use settings, wirings and other uses other
than those described as feasible in this manual.

1.3  Application Example of Gateway Unit

The network illustrated below gives an application example of the Gateway Unit.

PLC
DeviceNet
CPU unit
unit (master
station)
DeviceNet
Remote 1/0 Remote 1/O Remote 1/0
station DeviceNet Gateway| station station
(Remote I/O station)
SIO communication network (Modbus)
PCON ACON SCON ERC?
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1.4  Features and Key Functions

1.4.1 Features

With the DeviceNet Gateway Unit, a desired operation mode can be selected from the position-number
specification mode, direct numerical specification mode, and command specification mode.

(1) Position-number specification mode

In this mode, the actuator is operated by specifying position numbers. Up to 16 axes can be
connected. The position data, speed, acceleration/deceleration, etc., must be entered beforehand in
the position table.

Various status signals can be input/output and completed position numbers can be read. However,
the current position cannot be monitored.

(2) Direct numerical specification mode
In this mode, the actuator is operated by directly specifying the position data, speed,
acceleration/deceleration, positioning band, and current-limiting value for push-motion operation, in
numerical values.
Various status signals can be input/output and current position data can be read.
There are five patterns in the direct numerical specification mode, each accommodating a different
number of connected axes.
[1] Direct numerical specification mode, maximum 4 axes
[2] Direct numerical specification mode, maximum 6 axes
[3] Direct numerical specification mode, maximum 8 axes
[4] Direct numerical specification mode, maximum 10 axes
[5] Direct numerical specification mode, maximum 16 axes

(3) Command specification mode
In this mode, the actuator can be operated in two operation patterns: the “positioner operation”
pattern in which the actuator is operated by specifying position numbers, and the “simple direct
operation” pattern in which the actuator is operated by specifying the operation data directly in
numerical values, while specifying all other items including the speed, acceleration/deceleration,
positioning band, and current-limiting value for push-motion operation, using position numbers. A
desired axis configuration can be designed using one or both of the two operation patterns. If the two
operation patterns are combined, you must assign the axes sequentially from those conforming to the
positioner operation pattern, followed by the axes conforming to the simple direct operation pattern.
The command specification mode is further classified into the Large mode (160 bytes of inputs and
160 bytes of outputs), Middle mode (128 bytes of inputs and 128 bytes of outputs), and Small mode
(64 bytes of inputs and 64 bytes of outputs), according to the size of assigned areas. Up to 16 axes
can be connected in this mode.

1.4.2 Key Functions

A comparison table of the key functions available in each mode of the Gateway Unit is given on the next
page. When studying this table, also refer to the explanation of each operation mode provided in Chapter
6.
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The table below lists the number of positions available for each controller in each PIO pattern, and the
corresponding maximum number of positions that can be registered for the Gateway Unit. Take note that
the number of positions may be limited in some cases.

PIO patterns (Parameter No. 25) SE
0 1 2 3 4
Operation type Electro- Zone Position Exclusive
Standard | magnetic signal ¢ - to SIO
valve type type zone type 0
Positioning points 8 3 16 16 - 64
:Snma? return O X X X - O Maximum
Zone signal O X O X - O Sc?sfﬁivc\)/ ﬁg
P zone signal X X X ©) - ©)
ERC2 ® Position-
o number 8 16 16
% specification *1 X *1 *1 . 64 64
3 mode
> |o §| Positioner | *1*3 . *1*3 *1*3 ) *3 512
S | & &/ operation | 8 (0) 16 (2) 16 (3) 64 (0)
© | E2| simple
©|ES mp
0|88 direct - X - - - - 512
»’| operation
Operation type Position- Electro-
; Teaching | 256-point | 512-point | magnetic | Exclusive
ing
mode mode mode valve to SIO
mode
mode 1
Positioning points 64 64 256 512 7 64
gonmaeI return 0 O @) O O O Maximum
ghal_ Gateway
PCON |[Zone signal O X X X O O ositions
ACON [P zone signal ®) O ©) X O O P
SOON [ [ st
g specification 64 64 i N 7 64 64
& mode 64 *2 64 *2
> o 5| Positioner *3 *3 *3 *3 *3 *3 512
§ § ‘§ operation | 64 (0) 64 (1) 256 (2) 512 (3) 7(4) 64 (0)
2 | £ £|Simple
8 § é direct - - - - - - 512
@ | operation

*1 In an operation mode where position numbers are specified, the number of available positions is
limited according to the PIO pattern selected (via parameter No. 25). (The Gateway can handle a
greater number of positions.)

*2 Since the Gateway can handle 64 positions, the number of positions available for the controller is
limited.

*3 With positioner operation axes under the command specification mode, align the setting of the
controller's P10 pattern selection parameter with the I/O pattern set by Gateway control signals PPS0

to PPS2. The value that should be set by PPS0 to PPS2 is shown in parentheses after the number of
positions.
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1.5 Description of Model Name

RCM-GW-DV

Base model —] l— For DeviceNet

Gateway Unit

1.6  Accessories

[1] Power-supply input connector plug 1pc
MC1.5/4-ST-3.81 (Phoenix Contact)

[2] SIO communication connector plug 1 pc
MC1.5/6-ST-3.5 (Phoenix Contact)

[3] DeviceNet communication connector plug 1 pc
SMSTB2.5/5-ST-5.08AU (Phoenix Contact)

None of the plugs come with a terminal resistor.
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2. Specifications and Name of Each Part

2.1

General Specifications

ltem

Specification

Power supply

24 VDC £ 10%

Current consumption

300 mA max.

DeviceNet specifications

Communication standard

A certified DeviceNet 2.0 interface module is used.

Group 2 only server

Insulated node of network powered operation type

Communication specification Master-slave connection Bit strobe
Polling
Cyclic
Baud rate 500 k /250 k / 125 kbps (Changed by DIP switches)
Communication cable length (*1) B Maximum Maximum Total branch
aud rate
network length | branch length length
500 kbps 100 m 39m
250 kbps 250 m 6m 78 m
125 kbps 500 m 156 m
Note) When a thick DeviceNet cable is used.
Occupied nodes 1 node

Communication power supply

Voltage: 24 VDC (supplied from DeviceNet)
Current consumption: 60 mA

SIO communication
specifications

Transmission path configuration

IAl's original multi-drop differential communication

Communication method

Half-duplex

Synchronization method Asynchronous
Transmission path type EIA RS485, 2-wire type
Baud rate 230.4 kbps

Error control method

No parity bit, CRC (*2)

Communication cable length

Total cable length: 100 m max.

Connected units

16 axes max.

Communication cable

Double shielded twisted-pair cable
(Recommended cable:
HK-SB/20276 X L, 2P X AWG22 by Taiyo Electric Wire & Cable)

Environment

Surrounding air temperature

0to 40°C

Surrounding humidity

85% RH or below (non-condensing)

Surrounding environment

Free from corrosive or flammable gases, oil mist or powder dust

Storage temperature

-10t0 65° C

Storage humidity

90% RH or below (non-condensing)

Vibration durability

4.9 m/s” (0.5 G)

Protection class

IP20

We

ight

480 g or below

*1 Refer to the operation manuals for your master unit and PLC in the case of T-branch communication.

*2

CRC: Cyclic Redundancy Check

A data error detection method commonly used in synchronous transmission.
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2.2 External Dimensions
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2.3

Name and Function of Each Part

[6] DeviceNet communication

connector
Black: (V-)
Light blue: (CAN_L)
Clear: Shield
White: (CAN_H)
Red: (V+)

B [7] Baud-rate setting switches

[1] Gateway status indicator | TAI

LEDs

RUN: Normal

G.ER: Error RN ([ .

C.ER: DeviceNet error [

T.ER: SIO link error \ G-ERI]] °
(ROBO Cylinder ~ I . |l
controller CER(]
communication N °
error TER °

) B LN
[2] SIO communication IR
status LEDs TxD ﬂ][ EI % }
TxD: Sending data RE) o
RxD: Receiving data RxD ﬂ] 186 =
4 o
2 ()
1 (|
[3] Mode setting switch }\ NA
4
3
[SIO communication connector] ":'f
[4] External port switching input S ‘
PORT IN } Port switching | ™| MS QO
PORT N — NS
o } @ {[| PORT IN
} ® (|| PORT N
— ) @ {]| | SDA
[5] Controller communication lines ) ® Y[ | SDB
SDA: Communication line | —|[f® 4[| oND
SDB: Communication line — Fo || £
GND: Ground PORT
FG: Frame ground OFF @ ON

[12] Power-supply input
connector

10

]/

T.P.

|

S2 S1 N 24v

[8] Node-address setting switches

[9] DeviceNet communication
status LEDs

MS: Module
Status LED
NS: Network
- status LED

| [10] Port switch
ON: Port ON
OFF: Port OFF

%

v

—[11] Teaching pendant/PC
connector
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Gateway status indicator LEDs

Each LED indicates the applicable conditions shown in the table below. If any of these LEDs
indicates an abnormality, refer to 10.2, “Troubleshooting.”

Indicated status Description
RUN Steady green The CPU of this unit is operating.
Unlit CPU operation is stopped. If this LED does not come on after turning
on the power, this unit is experiencing a CPU error.
G.ER Steady red This unit is experiencing a CPU error or major shutdown failure.
(Gateway CPU error)
Unlit Normal
C.ER Steady red The DeviceNet module is experiencing an error or this unit cannot
(DeviceNet recognize the DeviceNet connection. (Check the DeviceNet
communication error) [ communication status per [9].)
Even if this LED is lit, the teaching pendant or PC software can still be
connected as long as the RUN LED is lit.
Blinking red While the port switch is ON, this LED blinks at 1-second intervals.
Unlit Normal
T.ER Steady red A communication error occurred between this unit and the ROBO
Steady red (ROBO | Cylinder controller.
Cylinder controller
communication error)
Blinking red (ROBO |A communication error occurred between this unit and the ROBO
Cylinder controller [Cylinder controller.
communication error) | (No response, overrun, framing error or Ccrc" error)
Unlit Normal

* CRC: Cyclic Redundancy Check
A data error detection method commonly used in synchronous transmission.

(2]

S10 communication status LEDs

These LEDs are used to check the communication status between the DeviceNet Gateway and the
ROBO Cylinder controller.
Each LED blinks when the host PLC is communicating with the ROBO Cylinder controller via the
DeviceNet Gateway, or when the ROBO Cylinder controller is communicating with the teaching
pendant or PC software connected via the DeviceNet Gateway.

Indicated status

Description

TxD Blinking green Sending data (DeviceNet Gateway — ROBO Cylinder controller)
Unlit Not sending data (DeviceNet Gateway — ROBO Cylinder controller)

RxD Blinking green Receiving data (ROBO Cylinder controller — DeviceNet gateway)
Unlit Not receiving data (ROBO Cylinder controller — DeviceNet gateway)

11




' A ' DeviceNet Gateway

[3]

Mode setting switch

This switch is used to set the operation mode of the DeviceNet Gateway.

Operate the switch after turning off the DeviceNet Gateway power.

If any number between Nos. 1 and 5 is selected, the position table settings in the controller will
become invalid.

ON
—
% 4 SW1 turns ON when
= |, filted to the right.
|1
O: ON X: OFF
No SW1 I/O bytes
' 4 3 2 1 Description Output Input
1 X X X X Dlrept numerical specification mode, 52 28
maximum 4 axes
2 X o X X Dlrept numerical specification mode, 76 40
maximum 6 axes
3 o X X X Dlrept numerical specification mode, 100 52
maximum 8 axes
4 o o X o Dlrept numerical specification mode, 124 64
maximum 10 axes
5 o o X X Dlrept numerical specification mode, 196 100
maximum 16 axes
6 X X O X | Position-number specification mode 48 48
7 X X X O [Command specification mode, Large 160 160
8 X O X O |Command specification mode, Middle 128 128
9 O X X O [Command specification mode, Small 64 64

[4]

[5]

[6]

12

External port switching input

The ON/OFF status of the teaching pendant/PC connector port can be switched using external
signals (no-voltage contact type).

The connector port is enabled when the port switch [10] on the DeviceNet Gateway is OFF. When the
input signal is ON, the port is also ON. (Refer to [10], “Port switch.”)

Controller communication lines
This terminal is used to connect the communication lines to the SIO communication connector.

DeviceNet communication connector
This connector is used to connect the DeviceNet communication lines.
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[71 Baud-rate setting switches

Switches DRO and DR1 are used to set a desired baud rate.
Each switch turns ON when tilted to the left.

O:ON  X: OFF

Baud rate DR1 DRO
125 K X X
250 K X O
500 K O X

[8] Node-address setting switches

Switches NA1 to NA32 are used to set a desired node address.

Each switch turns ON when tilted to the left.

O:ON X:OFF

Address NA32 NA16 NAS8 NA4 NA2 NA
0 X X X X X X

1 X X X X X ©)

2 X X X X O X

3 X X X X ©) O

62 ©) ©) ©) O ©) X

63 ©) ©) ©) O ©) O

Normally the node address of the master unit is set to 63.

13
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DeviceNet communication status LEDs

The two LEDs of MS and NS on the front face of the board indicate the node status and network

status. (The remaining two LEDs are not used.)

These LEDs illuminate in one of two colors (red or green), and each LED indicates a different

monitored status, as shown in the table below.

MS (Module Status) LED ..... This LED indicates the status of the node.
NS (Network Status) LED ..... This LED indicates the status of the network.

LED Color Indicated status Description (meaning of indication)
MS Green Lit The node is operating normally.

Blink The specified data size is exceeded.

Red Lit A hardware error is present. The board must be
replaced.

Blink A minor error, such as a DIP switch setting error or
configuration error, is present. A normal condition
can be restored by a reset operation, etc.

- Unlit The power is not supplied.
NS Green Lit Network connection has been established and
communication is in progress without problem.

Blink The node is online, but network connection is not
yet established. Communication is stopped. (The
network is normal.)

Red Lit A fatal error, such as duplicate node addresses or
“bus off,” is present. Communication is disabled.
Blink A communication error is present.
(A communication timeout occurred.)
- Unlit * The node is offline.
» The power is not supplied.

The node performs self-test when the power is input.
During the self-test, the monitor LEDs change their indications in the following sequence:

[11 The NS LED turns off.

[2] The MS LED illuminates in steady green (for approx. 0.25 second).
[3] The MS LED illuminates in steady red (for approx. 0.25 second).

[4] The MS LED illuminates in steady green.

[5] The NS LED illuminates in steady green (for approx. 0.25 second).
[6] The NS LED illuminates in steady red (for approx. 0.25 second).

[71 The NS LED turns off.

When the self-test is completed and communication starts successfully, both the MS and NS LEDs

will change to steady green.
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[10] Port switch

This switch is used to enable the teaching pendant/PC connector (TP) (PORT ON = Start
communication).

Set this switch to the OFF position when connecting/removing the communication cable connector for
teaching pendant or PC software. To use the teaching pendant or PC software, plug in the connector
first, and then set the switch to the ON position.

(Also check the signal status of the port switching input [4].)

The maximum settable baud rate for communication between the teaching pendant or PC software
and DeviceNet gateway is 115.2 kbps. The baud rate for communication between the DeviceNet
gateway and controller is fixed to 230.4 kbps.

When the port is turned ON, DeviceNet communication error will not occur but data exchange via SI1O
communication will stop. Accordingly, output signals (data) from the PLC will not be output to the
controller and the input signals (data) from the ROBO Cylinder controller will remain as the values
that were effective immediately before the port was turned ON.

Since the DeviceNet Gateway outputs a port ON status signal (TPC) to the PLC, provide an interlock,
etc., if necessary.

[11] Teaching pendant/PC connector

This connector is used to connect the communication cable connector for teaching pendant or PC
software.

[12] Power-supply input

This connector is used to connect the power supply (24 VDC) of the DeviceNet Gateway.

15
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3. Installation and Noise Elimination Measures

‘ Exercise due caution regarding the installation environment. |

3.1 Installation Environment.

a. The Gateway Unit is not dustproof or waterproof (oilproof). Accordingly, avoid using the Gateway
Unit in a dusty place or place where the unit may come in contact with oil mist or splashed
cutting fluid.

b. Prevent the Gateway Unit from receiving direct sunlight or irradiated heat from large heat
sources such as heat treatment ovens.

c. Use the Gateway Unit in an environment of 0 to 40°C in surrounding air temperature and 85% or
below in humidity (non-condensing) and free from corrosive or flammable gases.

d. Use the Gateway Unit in an environment where the unit will not receive external vibration or
shock.

e. Prevent electrical noise from entering the Gateway Unit or its cables.

3.2  Supply Voltage

24 VVDC + 10% / Current consumption: 300 mA max.

3.3  Noise Elimination Measures and Grounding
a. Installing the Gateway Unit
Connect the Gateway Unit by directly securing it onto a metal enclosure using screws.

Use as thick a cable as
@ possible and connect it
over the shortest
possible distance.

sz & oo Metal oo

enclosure

Provide class D (3) grounding for the enclosure.

16
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b. Notes on wiring method

Separate the communication lines of the Gateway Unit and Profibus module from lines carrying
large current such as power circuits. (Do not bundle them together or place them in the same

cable duct.)

c. Noise sources and elimination of noise
There are many noise sources, but the ones you should pay most attention to when building
your system are solenoid valves, magnet switches and relays. Noise from these sources can be
eliminated using the following measures.

[1] AC solenoid valves, magnet switches, relays

Measure --- Install a surge killer in parallel with the coil.

(“\

U
[allE

2 =

B

—

g

« Point
e ——— @ Install the surge killer in a location as close as
|- I |

possible to each coil.

If the surge killer is installed on a terminal block
or away from the coil, its noise elimination
effect will decrease.

L/

[2] DC solenoid valves, magnet switches, relays

Measure --- Install a diode in parallel with the coil. Determine an appropriate diode capacity
in accordance with the load capacity.

NEEE
BIE|EE

u (=] ===

In a DC system, connecting the diode in reverse polarities may
damage the diode, internal controller parts, and DC power supply.
Exercise due caution.

17



' A ' DeviceNet Gateway

34 Installation

Examine appropriate settings for the control box size, installation position of the Gateway Unit and cooling
method of the control box, so that the temperature around the Gateway Unit will remain at or below 40°C.
Install the Gateway Unit vertically on a wall, as shown below, and provide a minimum clearance of 50 mm
above and below the unit, with a minimum clearance of 100 mm provided on all sides for wiring access.

If multiple Gateway Units are installed side by side, provide a sufficient space between the adjacent units
so that any unit can be installed and removed easily.

If heat or noise is of concern, also provide appropriate measures.

LLLLLLLELE
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Z
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4. Wiring

Overall Configuration

41

Shown below is an example of the DeviceNet system configuration using the Gateway Unit.
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DeviceNet network wiring is shown below.

For details on DeviceNet, refer to the operation manual for the master (PLC).
Shown below is an example of the DeviceNet network.

DeviceNet unit (master)

T-junction tap Main line

- T M
T T
Terminal | Terminal
resistors are resistors are
installed. installed.

Branch line

[Node ][ Node| [ Node]| [Node |

24-VDC
communication
power supply

(1) A device with an address connected to the network is called “node.” A node may be a master
(DeviceNet unit in the figure above) that manages DeviceNet, or a slave that connects an
external /0. Masters and slaves can be arranged in any positions.

(2) A cable having a terminal resistor installed on both ends is called “main line” (thick line in the
figure), while a cable branching from a main line is called “branch line” (thin line in the figure).
Both cables use the dedicated five-lead DeviceNet cable. Either the thick cable or thin cable is
used depending on the supplied current.

You can learn more about this dedicated cable on the ODVA website.
The dedicated cable is shown below.

The wire colors are
also printed on the
dedicated connector.

y Color Signal type I
| Red | Power-supply cable + (V+) | D
""" . White | Communication data high (CAN H) L] D
% - [Shield =l
Blue | Communication data low (CAN L) m
Black | Power-supply cable - (V-) ]
I

How to Determine Which Cable to Use

The table below summarizes the differences between thick and thin cables.

Type Baud rate nei\\/l/vao);mgrr%th Branch length Toﬂﬂ%ﬁnm Current capacity
500 kbps 100 m 39m
Thick cable 250 kbps 250 m 78 m 8A
125 kbps 500 m 6m 156 m
500 kbps 100 m 39m
Thin cable 250 kbps 100 m 78 m 3A
125 kbps 100 m 156 m
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About Grounding

¢ Do not ground the shield wires at multiple locations on the network. Always ground the shield wires at
one location.
¢ Provide dedicated grounding separately from the inverters for drive systems, etc.

(3) Nodes can be connected in one of two ways. Both methods can be employed together in a
single network.
[11 T-junction method --- A T-junction tap, etc., is used (Indicated by “T” in the network
diagram on p. 20)
[2] Multi-drop method --- A multi-drop connector is used to directly branch the cable at a node
(Indicated by “M” in the network diagram on p. 20)
(4) The communication power (24 VDC) must be supplied to each node via a five-lead cable.
With a DeviceNet system, the communication power (24 VDC) must be supplied to the network.
(5) A terminal resistor must be installed on both ends of a main line.
The gateway unit does not come with a terminal resistor.
Use a terminal-block type terminal resistor (121 Q +1%, 1/4 W) or T-branch tap with terminal
resistor (121 Q 1%, 1/4 W) by Omron, or connect other resistor of the same specification
directly between the white and blue terminals on the communication connector.
(6) The baud rate is limited in accordance with the network lengths (total branch line length and
maximum network length).

& Caution

Align the ground potential level of the power supply of each controller connected to the Gateway Unit
with the ground potential level of the power supply of the Gateway Unit.

(7) When the wiring is complete, turn off the power and use a tester to measure the resistance
between the signal lines CAN H (white) and CAN L (blue) at any node.

¢ [f the measured resistance is between 50 and 70 Q, the connection is appropriate.

o If the measured resistance is 70 Q or higher, the signal wires are open at some point or
there are not enough terminal resistors. This situation is classified as follows. If the
measured resistance is around 100 Q, there is only one terminal resistance on the network.
If the measured resistor is 300 Q or more, there is no terminal resistor on the network.

o If the measured resistance is less than 50 Q, on the other hand, there are too many terminal
resistors. To be specific, there are at least three terminal resistors on the network.

Tester

Use a tester to measure the
resistance between the signal lines.

Blue (CAN L)
s

Do not measure resistance while the system is operating, because it may cause communication data
errors, resulting in an unexpected accident.
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4.2 1/0O Signals of Gateway Unit

(1) Connection diagram

Gateway Unit

- -\> Black: (V-)
DeviceNet cable /'> Light blue: (CAN L)
>[> Clear: (Shield)
>:> White: (CAN_H)
L > Red: V+

Teaching pendant/

Teaching pendant PC connector

Emergency stop |_ o >_i W ON 24y
£ - )
<® I : Port switch
> Xe
<
| 1 q RY
e et ]
Teaching-pendant emergency 0
stop signal output s, S l]
Allowable load voltage: 30 VDC "r
Allowable load current: 1 A ~ 52
Gateway power supply N
24 VDC +10%, e
300 mA max. o 24V

External port switching input (provided
by the customer)

[~
KK

| % T_/
Port switch v
SDA
’|
SIO communication SDBE
2
cable [
. GND
[
FG
>
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(2) Port control and emergency stop signal output

The teaching pendant/PC connector port can be operated by external signals, other than by ON/OFF
switching of the port switch on the Gateway Unit.

While the port is ON, the Gateway Unit outputs contact signals of the emergency stop pushbutton
switch on the teaching pendant. Therefore, you can design an emergency stop circuit or other
protective circuit for the entire system by incorporating these signals.

External port Port switch Teaching-pendant emergency Teaching pendant/PC
switching input stop signal output connector port
OFF OFF Disabled (S1 and S2 shorted) Disabled
ON OFF S1,82 =
OFF ON Enabled [Teaching-pendant J Enabled
ON ON emergency stop contacts

A reference example of the emergency stop circuit is shown below.

Gateway Unit

— % Black: (V-)
[ .
DeviceNet cable »Light blue: _(CAN L)
s Clear: (Shield)
s White: (CAN_H)
>‘> Red: (V+)
Teaching pendant Teaching pendant/
PC connector
Emerge;_r:cy stop e 1'_0/ ON 54
J@ 17 Port switch
B [ !
=
Ll I
51
Emergency >>—'—T
Emergency stop button | g
stop reset : switches Gateway power suppl N
|—!—| | ~ 55 | cr |24 VDC £10%, jj 5‘? b
e o A9 J6 L300 mA max. 5 28V
J External port switching input
i CR o (provided by the customer) ”1:1;
OFF PORT
_____ _(}/._")_Dﬂ____________ IN
! (Load: 24 VDC, 7 mA) ORI BEE
=
—————————————————————— > T O—
V Port switch !
R\ SDA
SIO communication cable \ sDB
[
N GND
|
> FG
>
iz
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4.3 Design of SIO Communication Network (SIO Communication)

4.3.1  Wiring
(1) Basics

Item Description
16 axes max. (The specific number varies depending on the operation
mode. Refer to 1.4, “Features of Gateway Unit.”)
Communication cable length | Total cable length: 100 m max.
Double shielded twisted-pair cable (AWG22 --- Outer sheath diameter
1.35 to 1.60))
Recommended cable: HK-SB/20276 XL 2P X AWG22
by Taiyo Electric Wire & Cable

Number of connected units

Communication cable

Terminal resistor 2200 1/4W

/N Caution

1. Connect the communication path to a bus and always connect a terminal resistor at the end. A
terminal resistor is not needed on the Gateway Unit end, as the unit has a built-in terminal resistor.

2. The customer must provide the communication cable. If the recommended cable is not used, make
sure the size of the cable to be used is AWG22.

(2) Linking PCON/ACON/SCON controllers via SIO communication

If the wiring receives tension or the IAl-recommended cable or equivalent is not used, it is
recommended that you use a terminal block or joint to perform the wiring without using the
connector. If the Gateway Unit connector receives tension, secure the cable nearby using a
mounting base, tie-band, etc.

For the connection method,
refer to the detailed connection

! Junction (5-1473574-4 by AMP)
== Recommended cable: HK-SB/20276 X L 2P X AWG22

g You can use a terminal block or
% [ e-CON connector (4-1473562-4 by AMP, green) directly connect the cables
E ' = ©-CON connector (3-1473562-4 by AMP, orange) using a joint without problem.

diagram [Connection by

, Terminal Block or Joint].

2% ~"" SO communication trunk

(Provided by the customer)

[l

Vs
Gateway Unit e I \\ B =
(Built-in terminal resistor) —EII:Ii \L
Terminal resistor*1
R=220 O
14 W

Controller link cable
CB-RCB-CTL00Z

*1  The terminal resistor (220 Q,1/4 W) is supplied with the controller link cable.
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a. Detail connection diagram
Details of SIO link connection are illustrated below. Controller link cables are available as options, but
the customer must provide the communication trunk.

[Wiring by Connector]

Gateway Unit

Double shielded
twisted-pair cable

26

SIO communication trunk

Recommended cable:
—
— T HK-SB/20276 X L 4-way junction (5-1473574-4 by AMP)
PORT IN || 2P X AWG22 by Taiyo *
rorT NI Eleciriixv_ire_icz\able - . e
= o AT
soe|[d | : | : 2 2 ]
eNn]| ] ] | B ] P L
=B e e
| e/ % 4 4 o’ _ ‘e’ ;
K3 X e-CON connector (4-1473562-4 by AMP)
Housing color: Green
Controller link cable
CB-RCB-CTLOOZ
Yellow ] ] Yellow
SGA 1 1 1 11 SGA
Orange ] ] Orange
SGB 2 2 2 2| SGB
Blue | | Blue
GMND 7 3 3 7 | GND
Unit 1 4 4 Unit 2
L B S

e-CON connector (3-1473562-4 by AMP)
Housing color: Orange
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[Connection by Terminal Block or Joint]

. Double shielded
Gateway Unit twisted-pair cable
Recommended cable:

3 : L HK-SB/20276 X L .
PORTIN ] 2P X AWG22 by Taiyo Axis 1
PORTIN | Electric Wire & Cable sga  Yellow

SoA I G iX O o ——
soB |0 1 Ol10lexo sgp Yrange

GND O E: g onp  Blue

S = 5(:@3 st oo

1
oo

If installing a terminal block is
difficult or any other wiring
limitation applies, connect the
cable directly using a joint,
instead of using a terminal block.
Connect each wire using a round
crimp terminal with a screw/nut,
and then wrap an insulation tape
around the connection point.

Axis 2

Yellow

SGA
SGB Orange

cnp  Blue
Co———

O[0]|0]|0
O|0|0|0O

iod

oSt Ly . ™
I
T
i

To axis 3

* The user must provide relay terminals. Also, connect a terminal resistor (220 Q, 1/4 W) between the
SGA and SGB terminals.
Do not ground the end of the main communication line, but terminate it using a terminal block or leave
the end open without any termination.

b. Producing a communication trunk

[Wiring by Connector] e-CON connector
[1] Strip the sheath of a double shielded twisted-pair
cable by approx. 15 to 20 mm. Apply pressure.
[2] Twist the shield wires and solder them onto vinyl wires
of AWG22 (outer diameter 1.35 to 1.6 mm) or ‘

equivalent. Vi?KLVVg;i;g) . /'I
[3] Place a cable protection tube over the cable. Solder ’-/

[4] Insert the four wires into the cable insertion holes in  ghjelded

deking tab

the connector (SDA, SDB, GND, FG) without stripping  wires
the core sheath. X Cable tube
[5] With the cable inserted in the press-fit cable housing,
apply pressure from above to pressure-weld the core Double shielded twisted-pair shielded

wires.
[6] Heat-treat the cable protection tube.
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e-CON connector pin numbers
4 3 2 1 / Locking tab

[OOOO

e

Always insert a terminal resistor (220 Q, 1/4 W) at the end
communication trunk

(between pins 1 and 2 of the e-CON connector).

of the 4321
o

b

/N Caution

inside the connector.
[2] Wires that can be connected to the e-CON connector are t

[1]1 When wiring to the e-CON connector, stripping the wires may cause the stripped wires to short

hose with an outer sheath diameter of

1.35 to 1.60. When pressure-welding a wire, use pliers, etc., to keep the pressure-welding part
horizontally during the pressure-welding process in order to make sure a force is applied evenly.
If the wire size is wrong or the pressure-welding part is slanted during pressure-welding,
communication errors (indicated by steady light of the T.ER LED) may occur due to poor contact.

[Connection by Terminal Block or Joint]

[1] Cut the e-CON connector on the controller link cable provide
end to a terminal block using crimp terminals appropriate for
link cable directly without using a terminal block, join each wi
screw/nut, and then wrap an insulation tape around the conn

d as an option and then connect the cut
the terminal block. To join the controller
re using a round crimp terminal with a
ection point.

[2] Also connect the terminal resistor to the terminal block. Protect the conductor part of the resistor using
an insulation tube, etc. Even when a joint is used for connection, also protect the conductor part using
an insulation tube, etc., in the same manner. When taping, be careful not to wrap the resistor itself with

the tape.

c. Controller link cable (CB-RCB-CTL002)
This cable is available as an option for each controller.

Controller end

5 200mm .
M 1
e-CON connector
Lz [ |2 =] | 314735624
W wnl s T (Housing color: Orange)
N Mini DIN connector
Signal | Mo Mo | Signal
SGA| 1 ngg:; 1 [5cA
SCE| 2 2 | SGR
+5v | 3 3 [GND
ENEB| 4 Blue 4
EMGA| &
24| 6
GND| 7
EMGE| 8
The following parts are supplied with the controller link cable.
[1] 4-way junction Model: 5-1473574-4 by AMP x 1 unit
[2] e-CON connector 4-1473562-4 by AMP X 1 unit
Outer diameter of applicable wire  1.35t0 1.6 mm

[3] Terminal resistor 220Q 1/4W

28
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(3) Linking ERC2-SE controllers via SIO communication
For details, refer to the operation manual for your ERC2-SE controller.

Use 4-way junctions to link the controllers as shown below.
The power-supply & I/0O cable and network connection cable (including a 4-way junction or e-CON

connectors) are standard accessories of each ERC2-SE controller.

Gateway Unit

R0

1Al

Network connection cable (CB-ERC2-CTL001)
Power-supply & I/0 cable (CB-ERC2-PWBIO)

4-way junction
ERC2-S5E | Controller 1
JST JST

e-CON connector

—f— 81 —= [1P-

Bl EEEZ

T R e M
|

e

ERC2-SE
T e (=S

To be provided by ERC2-SE | Controller 3
the customer.
- S e

ERC2-SE | Controller 16]
I CHu T [
Er—1 [0

Terminal resistor

(220 Q, 1/4 W) \
P10/24-VDC control power supply, motor
power supply, brake signal, ground, shield
/N Caution
(1) If the total communication cable length is 10 m or longer and a communication error occurs
because of difficulty establishing successful communication, connect a terminal resistor to the last
axis.
(2) If each actuator uses a separate power supply, use a same ground 0 [V].
(3) The power supply of the Gateway Unit and the control power supply of each ERC2 controller
must share a common ground 0 V.
(4) Connect the shield line to the FG terminal for each axis.
(5) If the total link cable length exceeds 30 m, use a cable with a wire size of AWG22 or greater.
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(4) Linking ERC2-NP/PN controllers via SIO communication
Use relay terminal blocks to link the controllers as shown below.

Gateway Unit

PIO power-supply & I/O cable
PORTIN (T Relay SGA 41) CB-ERC-PWBIO
PORTN |7 L _ terminal block Orange (red 1) ERC?
R— i/
o X & M T T
so (I et = ©= B
eno (O e r sep
FG L I Orange
N ! (black 1)
GND '
(OV) |:
O ES
] -
. . SGB
Paired shield cables
(To be provided by the
customer.) !Z
i
1
1
i
-
Terminal resistor h
I-I R (©n gy
: SGB
P10/24-VDC control power supply, motor
prrsallt power supply, brake signal, ground, shield
/N Caution

axis.

If the total communication cable length is 10 m or longer and a communication error occurs
because of difficulty establishing successful communication, connect a terminal resistor to the last

If each actuator uses a separate power supply, use a same ground 0 [V].

The power supply of the Gateway Unit and the control power supply of each ERC2 controller
must share a common ground 0 V.

Connect the shield line to the FG terminal for each axis.
If the total link cable length exceeds 30 m, use a cable with a wire size of AWG22 or greater.

30




’ A ' DeviceNet Gateway

(5) Wiring the emergency stop (EMG) circuit

When designing an emergency stop circuit that incorporates the emergency stop switch on the teaching
pendant connected to the Gateway Unit, emergency stop signals output from the “S1” and “S2” terminals
of the Gateway Unit can be used.

This way, all connected ROBO Cylinder controllers can be stopped instantly in case of emergency by
operating the emergency stop switch on the teaching pendant connected to the Gateway Unit.

/N Caution

1. For details on the emergency stop processing implemented by ROBO Cylinder controllers, refer to
the operation manual for your PCON, ACON, SCON or ERC2 controller.
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[11 Example of cutting off drive signals

Teaching
pendant Gateway Unit
TTUEMG
: pushbutton TP connector
] @ 3
reset

switch EMG

M1 Pushbutton |
i ® . ) 310 cohnector ' CON, ACON controller
sio :
CR| sz communication| gy
SDA Lo
CR oV SDB . |
24Y Ry EMGA Connection ...l ...
24y Gateway F GT_%D O detection ;conilgctor
power supply N o signal () connection |
= Port EMGE  detection
- 00— Lclreuit G
| switch

EMG signal geememe e ey
detection (H)

CPU

- Power-supply
24-VDC input terminal block
power supply

(2 A B?I'Iax. pze“':h"umt) = D R Motor drive

— MPl ——

—1 - power oo

@_@Ff -0y MPO Yt
—=H 24y __| Control tant

‘L\ [ power
| ov
—H0| EMG—

Drive stop

signal (L) oo
S : Motor
: drive |
i circuit

1

CR
Power-supply terminal block (unit 2)

0| Bk
l:—|:||:| MPI
0| MPO
3 | 2av
S = | UL
—0| EMG

WS

Power-supply terminal block (unit 3)

0| BK
=[] Mr
-0 MPD
| 2av
=] ov
| EMG

I‘\)'\.J
—

/N Caution

The input current that flows through EMG terminals is 5 mA. When connecting the contacts of EMG
relay CR to the EMG terminals of multiple controllers, check the current capacity of relay contacts.
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[2] Example of cutting off motor drive power

Teaching
pendant .
e e Gateway Unit
{ pushhytton : ITP connector
: ©
EMG
reset
switch EMG
i pushbutton |
i @® 1 ] s10 connector PCON, ACON controller
J Sio :
CR| s2 communication | sy
SDA [,
G ov " 24\ RY éﬁ% EMGA Connection SlL
24y Gateway FG o (. detection  : gonnector
power supply N U/ signal (H) :connection :
~ Port EMGE Edet.ecti.ct)n
i O0— L elreut
I switch |
EMG signal /-t
detection (H):
; CPU
24-VDC input Power-supply
power supply terminal block
(2 A max. per unit) .
ov 24V =] L L Motor dit Drive stop
——J[H—MP| —Motordrive W signal (L) ;wewoeees
E : i.Mot i
_©_(?)_ [cR~ | Lo e | P ons. arve |
L 24V L Control ! ! circuit
l} —ta] oV power
o /| EMG—
CR

Power-supply terminal block (unit 2)

0| ek
=g we
[~ T —n| wo

=] z4v

- =lu ) R
=0l eve

Power-supply terminal block (unit 3)

0| ex
I:CR —t=[] | MFI
—0| MPO
0| 2av
—[| ov
| EMG
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4.3.2  Axis Number Setting
The following explanation applies to PCON, ACON, SCON and ERC2 controllers.

Set the axis number as a slave station number on the SIO communication network.

The axis number of axis 1 is “0,” while that of axis 16 is “F.” Set an appropriate axis number using a
hexadecimal value between 0 and F.

Axis numbers can be set on the teaching pendant or in the PC software.

®© Operation in the PC software
[1] Open the main window — [2] Click Settings (S) — [3] Bring the cursor to Controller Settings
(C) — [4] Click Assign Axis Number (N) — [5] Enter a number in the axis number table.

®© Operation on the teaching pendant RCM-T
[1] Open the User Adjustment window — [2] Bring the cursor to Assigned No. using the ¥ key —
[3] Enter an axis number, and press Enter — [4] Enter “2” under Adjustment No., and press Enter.

® Operation on the simple teaching pendant RCM-E
[1] Open the User Adjustment window - [2] Press Enter to open the Assigned No. window — [3]
Enter an axis number, and press Enter — [4] Enter “2” under Adjustment No., and press Enter.

For details on each setting method, refer to the operation manual for your teaching pendant or PC
software.

/N Caution

1. Each axis number must be unique.
2. Before setting an axis number for a given axis, disconnect the link cable of the applicable axis.
3. Connect a terminal resistor between SGA and SGB on the terminal module.

34



’ A ' DeviceNet Gateway

4.4 How to Connect Teaching Tools When Grounding the Positive Terminal of the 24-
V Power Supply

If the positive terminal of the gateway unit’'s 24-V power supply is grounded (= +24-V side is grounded),

use a SIO converter, as shown below, to connect a teaching pendant or PC to the gateway unit. In this

case, do not connect the FG on the SIO converter.

Teaching pendant PC, etc. Make sure the FG on the PC is not connected to
ground. If the FG may be connected to ground
through other COM port, disconnect the
communication cable from the applicable COM port.

PC software

RS232 connection type

<Model: RCM-101-MW>

USB connection type

<Model: RCM-101-USB>

* The cable is supplied with the PC software.

=
®

SIO converter (optional)
o o (with built-in terminal resistor)
o

Model: RCB-TU-SIO-A (B) Gateway unit

(o]
B A
| [o]oojojo == [HE] 778
e i :Q @ ™+ One controller link cable comes with one 1Al
L 1| e-CON connector, one junction and one v Ig T
/ terminal resistor. ME ;i
Tedl |
Sorot [Je-CON connector (3-1473562-4 by AMP) .
Fonnact BZ)Junction (5-1473574-4 by AMP) :gﬁ
HE
the FG. % o ;*
—%Z1 Terminal resistor e
R=220Q OEU.
0.2m ‘g =
| s
:rr@ El
Controller link cable [n%
Model: CB-RCB-CTL002 —M
24-V
power supply ov |+24\/
+24V
ov

With a gateway system, basically the negative terminal of the 24-V power supply is grounded (= 0-V side
is grounded). Since most teaching pendants and PCs have their communication GND line and FG (frame
ground) shorted internally, grounding the positive terminal of the 24-V power supply (= grounding

the +24-V side) will cause the 24-V power supply to short when a teaching pendant or PC is connected,
consequently damaging the teaching pendant or PC.

/N Caution

Do not connect the FG on the SIO converter.
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5. Overview of DeviceNet

All data exchanged between the master station and the controller are tentatively stored in the internal
memory of the Gateway Unit, and then transmitted cyclically. Accordingly, the PLC program recognizes
these data as remote DeviceNet |/Os.

Up to 16 ROBO Cylinder controllers can be connected to the Gateway Unit, with the connected controllers
assigned an axis number of 0 to 15, respectively. The Gateway Unit simultaneously sends and receives
data to/from the master station for all ROBO Cylinder controllers connected via SIO communication.

5.1  Address Assignment for the Master PLC (Omron CJ Series)

The DeviceNet unit (CPU unit) performs remote /O communication with a slave, where data is exchanged
automatically between the CPU unit and the slave without using programs in the PLC.
Each slave is assigned appropriate areas in the I/O memory of the CPU unit in which the master unit is
installed. /0O memory areas can be assigned to slaves in one of three methods specified below:
[11 Fixed assignment
[2] Free assignment using a user setting table for free master area assignment (assignment DM)
[3] Free assignment using a configurator
The following pages provide an overview of method [1], as well as method [3] which is used more
commonly.
For details, refer to the operation manual for your PLC.
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When a CJ-series master unit is used, one of three pairs of fixed assignment areas can be specified
as assigned relay areas (using a specified soft switch).
In other words, three master units can be installed in a single PLC, with each master unit assigned

different areas.

One of these _|

area pairs is
selected.

I/O memory address of

CPU unit

" 3200CH

32000CH | Output 3201CH
(OUT) :

3263CH | area 1 3262CH

b t—""3300CH

3300CH | Input 3301CH
(IN) :

3363CH | area1 3362CH

—— _ 3363CH

— 3400CH

3400CH | Output 3401CH
(OUT) :

3463CH | area? J4R62CH

. T 34B3CH

; L " 3500CH

3500CH Input 3501CH
(IN) :

3563CH | area?2 3562CH

——__ 3563CH

—— 3600CH

3B800CH | Output 360T1CH
(OUT) :

3BB3CH | area 3 3B62CH

'  L—"3700CH

3700CH Input 3701CH
(IN) :

3763CH | area 3 3762CH

T T T————_ 3763CH

Node address

Address 0
Address 1

[Address 62
Address 63

Address 0
Address 1

Address 62
Address 63

Address 0
Address 1

~Address 62|

E@gress §§

Address 0
Address 1

Address 62
Address 63

Address 0
Address 1

Address 62
Address 63

Address 0
Address 1
1 1

Address 62 1
Address 63

: —== To each slave

i -« From each slave

i —= To each slave

! —4—— From each slave

— To each slave

-+—— From each slave

[11 When areas are selected for fixed assignment, I/O addresses in the applicable output and input
areas will be assigned sequentially in the order of node addresses according to a fixed order.
[2] A slave having more than 16 I/O points occupies multiple channels.

[3] A slave having no more than 16 I/O points occupies the lower byte.

[4] The master unit will not occupy any channels even when the node address is set. (This applies
to both fixed assignment and free assignment.)
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(2)

38

Free assignment using a configurator

By using a DeviceNet configurator, slaves can be assigned respectively to four blocks, including
output area blocks 1 and 2 and input area blocks 1 and 2, in a desired node address order within
each block. By using this free assignment function, up to 16 master units can be installed in a single
PLC.

Each block can occupy any position. For example, the
CPU unit -~ blocks can be arranged in a sequence of IN block 1,
- OUT block 2, IN block 2 and OUT block 1.

— Output area A~
—~—T""""T Address | Addresses can be
Output — + freely sequenced.
block 1 o _____wj Tlo each
----------- slave
T | Address | + Addresses can be
Output ! . T freely sequenced.
(OUT) ! T ™
block 2
XEL L | [ Addess |
_ Input area
A Addresses can be
I Add
input (IN) !:lress . + freely sequenced.
block 1 | .
L Ll Address |
From each
} ———— * Addresses can be slave
Input (IN) ! | _f:ffalys?queilced
. block 2 b |
SN N Address

[11 One block has a maximum of 500 channels (i.e., there are 500 output channels x 2 and 500
input channels x 2). Each item can be assigned in desired areas within the applicable range
specified below:

I/O relay: 0000~6143CH
Internal auxiliary relay: ~ WO000~W511CH
Keep relay: HO000~H511CH
Data memory: D00000~D32767

Expansion data memory: EOO000~E32767

[2] The blocks can be assigned in a desired order, and the assigned block areas and node
addresses in each block can also be sequenced freely.

[3] A slave having more than 16 I/O points occupies multiple channels.

[4] A slave having no more than 16 I/O points occupies either the lower byte or upper byte.

*1 DeviceNet configurator
A software program for building, setting and managing DeviceNet networks using graphical screen
interfaces. This software provides the following functions:
* Free assignment of remote I/O functions
» Setting of slave parameters
» Monitoring of master and slave communication statuses
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6. Address Configuration of Gateway Unit

As explained in 1.4, “Features of Gateway Unit,” the connected controller(s) can be operated in three main
modes.
The slave address configuration is different in each of these modes.

6.1  Position-number Specification Mode

In this mode, the actuator is operated by specifying position numbers in the position table. Up to 16 axes
can be controlled. The position table must be set for each axis using the PC software or teaching pendant.
Basically 64 positions from Nos. 0 to 63 can be specified. However, the number of available points may be
limited depending on the PIO pattern selected for each axis (using the PIO pattern selection parameter).
(Refer to the list in 1.4.2.)

The key control functions available in this mode are listed below.
O: Direct control

Key function A: Indirect control Remarks
x: Disabled
Home return operation O
Positioning operation A A number in the position table is specified.
Speed and acceleration/ A Set in the position table.
deceleration setting
Pitch (incremental) feed A Set in the position table.
Push-motion operation A Set in the position table.
Speed change during A Two or more position numbers are combined.
movement (Refer to the operation manual for your
controller.)
Operation with acceleration A Set in the position table.
and deceleration set differently
Pause O
Zone signal output ®) Each zone is set by parameters.
P10 pattern selection X *1

*1 The number of positions may be limited depending on the PIO pattern selected (via parameter No.
25) for each connected controller. Specify position numbers in compliance with the position
number limitation applicable to each controller. Normally, a maximum of 64 positions can be
specified.
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6.1.1  Overall Address Configuration

In the position number specification mode, the gateway control/status signal inputs and outputs use two
words each. With each axis, each control signal consists of one word in each PLC I/O area, and 24 input
words and 24 output words are occupied for the entire gateway unit.

The values in parentheses indicate axis numbers.

Output from PLC = Gateway Unit = Node Output from each axis = Gateway Unit =
Input to each axis address Input to PLC
CH+ |b15 UPPET g | 7 Lower b1s UPPEr  pg  |p7  Lower 4
byte byte byte byte

+00 Gateway control signal 0 00 Gateway status signal 0

+01 Gateway control signal 1 01 Gateway status signal 1
Command position . Completed position .

+02 number (0) Control signal (0) 02 number + zone signal (0) Status signal (0)
Command position . Completed position .

+03 number (1) Control signal (1) 03 number + zone signal (1) Status signal (1)
Command position . Completed position .

+04 number (2) Control signal (2) 04 number + zone signal (2) Status signal (2)
Command position . Completed position .

+05 number (3) Control signal (3) 05 number + zone signal (3) Status signal (3)
Command position . Completed position .

+06 number (4) Control signal (4) 06 number + zone signal (4) Status signal (4)
Command position . Completed position .

+07 number (5) Control signal (5) 07 number + zone signal (5) Status signal (5)
Command position . Completed position .

+08 number (6) Control signal (6) 08 number + zone signal (6) Status signal (6)
Command position . Completed position .

+09 number (7) Control signal (7) 09 number + zone signal (7) Status signal (7)
Command position . Completed position .

+10 number (8) Control signal (8) 10 number + zone signal (8) Status signal (8)
Command position . Completed position .

+11 number (9) Control signal (9) 11 number + zone signal (9) Status signal (9)
Command position . Completed position .

+12 number (10) Control signal (10) 12 number + zone signal (10) Status signal (10)
Command position . Completed position .

+13 number (11) Control signal (11) 13 number + zone signal (11) Status signal (11)
Command position . Completed position .

+14 number (12) Control signal (12) 14 number + zone signal (12) Status signal (12)
Command position . Completed position .

+15 number (13) Control signal (13) 15 number + zone signal (13) Status signal (13)
Command position ; Completed position .

+16 number (14) Control signal (14) 16 number + zone signal (14) Status signal (14)
Command position ; Completed position .

+17 number (15) Control signal (15) 17 number + zone signal (15) Status signal (15)

+18 18

+19

:g? Cannot be used. t Cannot be used.

+22

+23 23
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6.1.2

Gateway Control/Status Signals

As for the address configuration in each mode, the initial two channels provide signals used to control the
Gateway Unit. Both input and output word registers consist of two words each.
It is recommended that data in these word registers be transferred to, and used in, bit registers.

Gateway control/status signals are used to control the ON/OFF status of SIO communication and monitor
the SIO communication status and Gateway Unit status.

PLC output

Gateway
control signal 0
CH+00

Gateway
control signal 1

CH+01

PLC input

Gateway

status signal 0

CH+00

Gateway
status signal 1

CH+01

1 word = 16 bits
b15 b14 b13 b12 b11 b10 b3 b8 b7 b6 bs b4 3 b2 bl bo
= <r o Y] — o o~ — [
O I | | [ [ 2] n i uvlunn n i w v | wm
a|a|a|ad|d|a|a|a
= Z | 2| E | = |2 & || &
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
it ) e T v e (-2 SO - I, O 7 v A T TR ol e
o le o0 @ 6 F P2 222 2IRIE
O lo|6|lo | gl @ || || |8 Qg D |ag|o
1 word = 16 bits
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
N | |2 |82 =2 8|S
= % o B 8Blalag & | l=|2 |5 & |5 |F
2 les|lY alolo|le|Cc|s|e|s|s|E8|lB|l8B|E
¥ Q|- | F S T = E|E |2 |£|E
=2\ 2= E 2 TE|=|= 5|
b15 b14 b13 bl12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
clZlZIT|ElS|glelz|glels gz
2|2 2| 2|2 2|z|lz|z2zlz2| 2|2|Z2Z|Z2|=2
5 3 = = 3 q — - - — - - — - - —

41



I1A]T

DeviceNet Gateway

I/O Signal List
. : Signal o
Signal type Bit name Description
SIO link communication will start when this signal is turned ON, and
stop when it is turned OFF.
Do not turn the MON signal ON when CFG15 to 0 (linked axis
15 MON connection) are all OFF.
Also, do not turn all of CFG15 to 0 OFF when the MON signal is ON.
If CFG15 to 0 are all turned OFF and the MON signal turned ON, the
Gateway Unit will generate a SIO link error and the LED (T.ER) on the
front face of the unit will illuminate.
14-8 . These bits cannot be used.
Always set them to OFF (0).
7 NPS4 | These bits are used in the command specification mode.
Qontrol In any other mode, always set them to OFF (0).
signal 0 6 NPS3 [ Set the number of axes (0 to 16) used via positioner operation, using
a five-bit binary value. *1
5 NPS2
4 NPS1
= 3 NPSO
§ 2 PPS2 These bits are used in the command specification mode.
3 In any other mode, always set them to OFF (0).
O 1 PPS1 | Set the I/O pattern (pattern 0 to 4) of each axis to be used via
& positioner operation, using a three-bit binary value. *2
0 PPSO
15 CFG15 | Link ON Axis No. 15 | Specify the axis number corresponding to
14 CFG14 14 | each axis to be linked.
13 CFG13 13 | The axis will be connected when the signal is
12 | CFG12 12 | turned ON (1), and disconnected when it is
10 CFG10 10 ON/OFF switching is permitted even when the
9 CEGO9 9 MON signal is ON.
(Notes)
Qontrol 8 CFG8 8le Do not turn ON the axis number signal
signal 1 7 CFG7 7| corresponding to any axis not physically
6 CFG6 6| connected.
5 CFG5 5 | ® Do not turn ON any axis number signal
4 CFG4 4 other than the specifiable number selected
3 CFG3 3 by the mode setting switch.
2 CFG2 2 | If either of the above conditions is breached, a
1 CFG1 1 | SIO link error will occur.
0 CFGO 0

*1 If the mode setting switch (SW1) is set to the command specification mode and the settings of NPSO to
NPS4 indicate 0, all axes will become simple direct operation axes.
*2 Only one I/O pattern of 0 to 4 can be used for positioner operation axes.
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. . Signal _
Signal type Bit name Description
Gateway Unit This signal remains ON while the Gateway
normal output Unit is operating normally.

15 RUN The signal is synchronized with the
illumination of the LED (RUN) on the front
face of the unit.

Gateway Unit This signal turns ON when a major shutdown
error detection output | failure has been detected.

14 G.ER The signal is synchronized with the
illumination of the LED (G.ER) on the front
face of the unit.

SIO communication This signal turns ON when a SIO link
error detection output | communication error has been detected.

13 T.ER The signal is synchronized with the
illumination of the LED (T.ER) on the front
face of the unit.

Port switch ON output | The status of the port switch on the front face

12 TPC of the unit is output.

Status This signal is ON while the port switch is ON.
signal 0 11 MOD4 Mode setting switch 4 | The setting status of each pin of the mode
output setting switch is output.
Mode setting switch 3
10 MOD3 output ? This bit will turn ON (change to 1) when the
9 MOD2 Mode setting switch 2 | switch is turned ON.
output
= 8 MOD1 Mode setting switch 1
g output
O 7 | Major V.4 | The major version The Gateway version information is output.
N 6 | Major V.2 | numberis outputas a | You may need to check this information in
5 | Major V.1 three-bit binary value. | certain situations, such as wh_en the Gateway
- - - encountered a problem. Provide the

4 | MinorV.16 | The major version necessary wiring so that these signals can be

3 | MinorV.8 qumbgr is outputas a | o4 by the PLC.

2 | Minorv.4 | five-bitbinary value. | gyon5ie)if the version is 1.03, the major

1 | MinorVv.2 version number is “1” (data: 001),

- while the minor version number is

0 | MinorV.1 “3” (data: 00011).

15 LNK15 [ Linked Axis No. 15 | Link connection of an axis selected for link

14 LNK14 14 | connection by any one of CFG15 to 0 will

13 LNK13 13 | become enabled when the MON signal is

12 LNK12 12 | turned ON. The signal corresponding to each

11 LNKA11 11 | axis whose link connection is enabled turns

10 | LNK10 10| ON:

9 LNK9 9

Status 8 LNK8 8
signal 1 | 7 LNK7 7

6 LNK6 6

5 LNK5 5

4 LNK4 4

3 LNK3 3

2 LNK2 2

1 LNKA1 1

0 LNKO 0
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6.1.3  Assignment for Each Axis

With 1/O signals for each axis, each PLC input or output area consists of one word (two bytes),
respectively.

Control and status signals consist of ON (1)/OFF (0) signal bits.

Command position and completed position numbers are treated as one-byte (eight-bit) binary data.
Specify command position numbers within the position number range set for each controller axis.

PLC output
P 1 word = 16 bits
- S— . - -
P15 b14 b13 b12 b1 B0 b9 b hT bhéE hs b4 b3 b2 b1 bO
CH+2+n | N
n (axis number): 0~15 | | | | ﬁ !LE” Sialglclilr 118|182 = &
i glaglad|d|a|& hlw |28 |
Command position number Control signal
PLC input 1 word = 16 bits
B15 b14 B13 B12 B11 bI0 b8 bBE bY bS bS b4 bBI b2 b1 BD
CH+2+n ~ 5 ] |
n (axis number): p~15 |% |@ |8 |2 e = |o |- |83 | & S22 =
AHHHHEBHEHEHEEHEHE
NN R R W | = ||
Completed position number R Status signal
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I/O Signal Details
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. . Signal o .
Signal type Bit ne?me Description Details
Command | Six-bit PC 32 to S.pecify the command position number using a 7.2 (11)
position data PCA binary value. *1
number (b13-8)
= b7 - Cannot be used. -
% b6 - Cannot be used. -
o b5 - Cannot be used. -
O | Control b4 SON | Servo on command 7.2(7)
o signal b3 STP Pause command 7.2 (5)
b2 HOME | Home return command 7.2 (8)
b1 CSTR | Start command 7.2 (9)
b0 RES Reset command 7.2 (4)
Zone ZONE?2 The completed position number and zone signal 7.2(13)
signal b15 *o status are output. Read the completed position
output 2 number as a six-bit binary value.
Zone If an alarm is present (= the ALM signal is ON), a
signal b14 ZONE1 | description of the alarm is output as the
output 1 completed position number.
Completed (For the alarm descriptions to be output, refer to 7.2 (12)
= position Six-bit PM32 | the next table, “Alarm Description List.”
a2 number data to
£ (alarm (b13-8) PM1
O | output)
o b7 EMGS | Emergency stop 7.2(2)
b6 - Cannot be used. -
b5 PWR Controller ready 7.2 (1)
Status b4 SV Ready (servo is on) 7.2(7)
signal b3 MOVE | Moving 7.2 (6)
b2 HEND | Home return complete 7.2 (8)
b1 PEND | Position complete 7.2(10)
b0 ALM Alarm 7.2 (3)

*1 The maximum number of positioning points is 16 under PIO control with ERC2-NP/PN controllers.
When the Gateway Unit is connected, however, up to 64 points can be specified.
*2 [ZONE 2] cannot be used with ERC2-NP/PN controllers.
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[Alarm Description List]

The list below shows the alarm descriptions to be output by PM8 to PM1 (as a binary code) while the
corresponding alarms are present. For details of alarm descriptions, refer to the operation manual for the
controller.

O:ON X: OFF

Output

ALM |PM8 |PM4 |PM2 |PM1
code

Description *2 Remarks

- Normal

1 Used by the manufacturer *1

O|O|X
>
X

x|O|!

2 Used by the manufacturer *1

Movement command at servo OFF (80)
Position command before completion of
home return (82)

O X X O O 3 Absolute position movement command
before completion of home return (83)
Movement command during home return
(84)

4 PCB mismatch error (F4)

0|0
0|0

X
X ®) 5 Non-volatile memory write error (F7) *1

Parameter data error (A1)

Position data error (A2)

Position command information data error
(A3)

Excitation detection error (B8)
O X O O O 7 Operation timeout during home return
operation (BE)

O O X X X 8 Excessive actual speed (CO0)

Overvoltage (C9)

Overheat (CA)

Control power-supply voltage error (CC)
Control power-supply voltage low (CE)

Used by the manufacturer *1

Position deviation counter overflow (D8)

O|0|0
O|0|0
O|X|Xx
X|0O|0O
x| O|X
O|m| >

Servo error (C1)

Open phase A, B (E8)

Open phase A (E9)

Open phase B (EA)

RCP2 absolute encoder error detection 1
@) O O X @) D (ED)

RCP2 absolute encoder error detection 2
(EE)

RCP2 absolute encoder error detection 3
(EF)

CPU error (FA)
FPGA error (FB)

Non-volatile memory rewrite life exceeded
(F5)

Non-volatile memory write timeout (F6)
Non-volatile memory data corrupted (F7)

O @) @) @) @) F

*1 These errors will not occur while the gateway unit is in use.
*2 The alarm codes displayed on the PC software screen or teaching pendant are shown in parentheses.
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6.2  Direct Numerical Specification Mode

In the direct numerical specification mode, the actuator is operated by specifying the position data, speed,
acceleration/deceleration, positioning band (push band), and current-limiting value for push-motion
operation, directly in numerical values.

There are five patterns, each accommodating a different number of connected axes. (The pattern is set
using the mode setting switch SW1.)

The current position data can be read at any time.

There is no need to set the position table for each axis.

The key functions that can be controlled in this mode are summarized in the table below.

O: Direct control
Key function A: Indirect control Remarks
X: Disabled

Home return operation O

Positioning operation O

Speed/acceleration setting O

Pitch (incremental) feed X Pitch feed data cannot be processed directly.
The host PLC must issue each command by
adding/subtracting the pitch-feed distance
data to/from the current position.

Push-motion operation O

Speed change during movement O Speed data is accepted at the start of
positioning. To change the speed during
movement, therefore, change the speed data
during movement and then restart the
positioning operation.

Operation with acceleration and O Acceleration/deceleration data is accepted at

deceleration set differently the start of positioning. To specify a
deceleration different from the acceleration,
therefore, change the deceleration data
during movement and then restart the
positioning operation.

Pause O

Zone signal output X Monitor the current position using the PLC. *1

P10 pattern selection X *2

*1 No strobe signal is provided for current position data. To check the current position from the PLC
during movement, set zones and check if the data has remained inside a given zone for at least two
scans.

*2 Set the PIO pattern selection parameter (No. 25) of each connected controller to “0” (standard type).
(PCON-C/CG, ACON-C/CG, SCON-C, ERC-2NP/PN)
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6.2.1  Overall address configuration

Each Gateway control/status signal input or output consists of two words. In the direct numerical
specification mode, each axis control signal consists of the PLC output area (Gateway input area)
containing six words and the PLC input area (Gateway output area) containing three words.

The number of controlled axes is set using the mode setting switch (SW1), and the data areas will
vary depending on the settings of this switch.

The switch settings and corresponding data areas are shown in the table below.

SW1 - I/0 bytes
No. 7 3 5 7 Description Output Input
1 X X X X Dlregt numerical specification mode, 52 28
maximum 4 axes
2 X o X X D|rept numerical specification mode, 76 40
maximum 6 axes
3 o X X X D|rept numerical specification mode, 100 52
maximum 8 axes
4 o o X o D|re9t numerical specification mode, 124 64
maximum 10 axes
5 o o X X D|re§:t numerical specification mode, 196 100
maximum 16 axes
O: ON X: OFF
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The overall address configuration is shown below.
“CH” indicates the head address of assigned areas in the DeviceNet master.
The values in parentheses indicate axis numbers.

Output from PLC = Gateway Unit Node Output from each axis = Gateway Unit
CH+ = Input to each axis address  CH+ = Input to PLC
£ 00 Gateway control 0 oo oo Gateway status 0
r 01 Gateway control 1 01 = Gateway status 1
+ 02 ] 0z - 02 Axis status (0)
Axis control (0) T 05 Axis status (1)
+ 0B _ 0OR = (R Axis status (2)
Axis control (1) =Y AxXis status (3) ! Mode No. 1
- 14 _ 14 “T+14 Axis status (4) !
Axis control (2) 17 Axis status () v Mode No. 2
+ 20 ) L2020 Axis status (6)
Axis control (3) S ol-23 Axis status (7) Mode No. 3
+ 26 ] 26 )+ 26 Axis status (8)
Axis control (4) P I Axis status (9) Mode No. 4
+de Axis control (5) S320 i - 32 Axis status (10)
R N KL Axis status (11) }
+ 38 _ g 38 Axis status (12)
Axis control (6 o e .
(6) S + 47 Axis status (13)
+ 4 / - -
4 Axis control (7) ; *1I-1 44 Ax!s status (14) Mode No. 5
o + 47 Axis status (15) L 4
+ 50 _ /50
Axis control (8) ;
+ 56 . ;56 )
Axis control (9) ;! )
+ G2 ) G2 I.'I {-H+ | b15 Upper byte b8 J b7 Lower byte b0
+ 68 ) GE 16 Current position data (11) <
Axis control (11) ; 37 |Cannot be used. |
+ 14 74
Axis control (12) i
+ 80 . ]
Axis control (13) H
r’l ZH+ | b15 Upper byte b8 I b7 Lower byte b0
+ 86 Axis control (14) s 86 58 Position data specification (11)
/ 69 [ |
9z AN NG e Speed (1)
Axis control (15) ' : .
_II, _I (A;c‘lc)elerallon/deceleratlon I
77 Positioning band (11)

(Note) If fixed assignment is sued, the
maximum number of assignable
channels is limited to 64.

73 |Control signal (11) |
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6.2.2  Gateway Control/Status Signals

As for the address configuration in each mode, the initial two channels provide signals used to control the
Gateway Unit. Both input and output word registers consist of two words each.

It is recommended that data in these word registers be transferred to, and used in, bit registers.

Gateway control/status signals are used to control the ON/OFF status of SIO communication and monitor
the SIO communication status and Gateway Unit status.

PLC output
1 word = 16 bits
Gateway b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
control signal 0 ~ v o |lalelola !l = | o
CH+00 o (03 | F|0 |0 &8 & &8 8|8 &
= Zlz|lz|Z2 | |8 QAo

o
]

(=
o

o
[$2]
o
=
o
[F8)
o
(R%]
o
—
o
o

Gateway b15 b14 b13 b12 b1l b10 b9 b8
control signal 1

N I S 0 N = - ORI - T IO T T Y I I T - o Y
cwor |2 |2|2|o|e|o|8 8P 83|28 |2 8 0
Slelédl6léd|S|0|c|o|c|O0|0|CG|0C|O |0
PLC input
1 word = 16 bits
el |
Cae b15 b14 b13 b12 bi1 bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
: R EEEEREREERE
status signal 0 slelelolzlaelal|s |3 |S|5 |2 |2 (35|35
Croo Z |6 | |E|2|2|2|2|e|alele|E|E|E]E
48] o' = Pnc) A= =
= |2 |=2|=2|8 2| g |52
Gateway b15 b14 b13 bi2 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
status signal 1
clelz|g|e|E|2|2|8|g|g|s|2|2 |8
ki 2|1212121212/2|2|2|2|2/12|2|2|3 |2
— - ot — — —
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I/0O Signal List
. : Signal _
Signal type Bit name Description
SIO link communication will start when this signal is turned ON, and
stop when it is turned OFF.
Do not turn the MON signal ON when CFG15 to 0 (linked axis
15 MON connection) are all OFF.
Also, do not turn all of CFG15 to 0 OFF when the MON signal is ON.
If CFG15 to 0 are all turned OFF and the MON signal turned ON, the
Gateway Unit will generate a SIO link error and the LED (T.ER) on the
front face of the unit will illuminate.
14-8 . These bits cannot be used.
Always set them to OFF (0).
7 NPS4 | These bits are used in the command specification mode.
Qontrol In any other mode, always set them to OFF (0).
signal 0 6 NPS3 [ Set the number of axes (0 to 16) used via positioner operation, using
a five-bit binary value. *1
5 NPS2
4 NPS1
= 3 NPSO
§ 2 PPS2 These bits are used in the command specification mode.
3 In any other mode, always set them to OFF (0).
'$) 1 PPS1 | Setthe I/O pattern (pattern 0 to 4) of each axis to be used via
T positioner operation, using a three-bit binary value. *2
0 PPSO
15 CFG15 | Link ON Axis No. 15 | Specify the axis number corresponding to
14 CFG14 14 | each axis to be linked.
13 CFG13 13 | The axis will be connected when the signal is
12 | CFG12 12 | turned ON (1), and disconnected when it is
10 CFG10 10 ON/OFF switching is permitted even when the
9 CEGO9 9 MON signal is ON.
(Notes)
Qontrol 8 CFG8 8le Do not turn ON the axis number signal
signal 1 7 CFGr 7| corresponding to any axis not physically
6 CFG6 6| connected.
5 CFG5 5 | ® Do not turn ON any axis number signal
4 CFG4 4 other than the specifiable number selected
3 CFG3 3 by the mode setting switch.
2 CFG2 2 | If either of the above conditions is breached, a
1 CFG1 1 | SIO link error will occur.
0 CFGO 0

*1 If the mode setting switch (SW1) is set to the command specification mode and the settings of NPSO to
NPS4 indicate 0, all axes will become simple direct operation axes.
*2 Only one /O pattern of 0 to 4 can be used for positioner operation axes.
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. . Signal L
Signal type Bit name Description
Gateway Unit This signal remains ON while the Gateway
normal output Unit is operating normally.

15 RUN The signal is synchronized with the
illumination of the LED (RUN) on the front
face of the unit.

Gateway Unit This signal turns ON when a major shutdown
error detection output | failure has been detected.

14 G.ER The signal is synchronized with the
illumination of the LED (G.ER) on the front
face of the unit.

SIO communication This signal turns ON when a SIO link
error detection output | communication error has been detected.

13 T.ER The signal is synchronized with the
illumination of the LED (T.ER) on the front
face of the unit.

Port switch ON output | The status of the port switch on the front face

12 TPC of the unit is output.

Status This signal is ON while the port switch is ON.
signal 0 11 MOD4 Mode setting switch 4 | The setting status of each pin of the mode
output setting switch is output.
Mode setting switch 3
10 MOD3 output ? This bit will turn ON (change to 1) when the
9 MOD2 Mode Setting switch 2 switch is turned ON.
output
= 8 MOD1 Mode setting switch 1
a output
O 7 | Major V.4 | The major version The Gateway version information is output.
5 6 | Major V.2 | numberis outputas a | You may need to check this information in
5 | Major V.1 three-bit binary value. | certain situations, such as wh_en the Gateway
- - - encountered a problem. Provide the

4 | MinorV.16 | The major version necessary wiring so that these signals can be

3 | MinorV.8 qumbgr is outputas a | o4 by the PLC.

2 | Minorv.4 | five-bitbinary value. | gyam5ie)if the version is 1.03, the major

1 | MinorVv.2 version number is “1” (data: 001),

X while the minor version number is

0 | MinorV.1 “3” (data: 00011).

15 LNK15 | Linked Axis No. 15 | Link connection of an axis selected for link

14 LNK14 14 | connection by any one of CFG15 to 0 will

13 LNK13 13 | become enabled when the MON signal is

12 LNK12 12 | turned ON. The signal corresponding to each

11 LNK11 11 | axis whose link connection is enabled turns

10 | LNK10 10| ON:

9 LNK9 9

Status 8 LNK8 8
signal1 [ 7 LNK7 7

6 LNK6 6

5 LNK5 5

4 LNK4 4

3 LNK3 3

2 LNK2 2

1 LNK1 1

0 LNKO 0
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6.2.3  Assignment for each axis

Control and status signals are set using ON (1)/OFF (0) signal bits, while current-limiting value for

push-mode operation and acceleration/deceleration are set using one-byte (eight-bit) hexadecimal
data. Speed, target position data, positioning band and current position data are one-and-a-half-word

(24-bit) hexadecimal data.

It is recommended that control and status signals be transferred to, and used in, bit registers.
Set a desired current-limiting value for push motion, acceleration/deceleration or speed within the

corresponding range specified for the applicable actuator, while target position data must be inside

the soft stroke limits.

Units:  Current-limiting value = 1%, Acceleration/deceleration = 0.01 G, Speed = 1/100 mm/sec,
Position data/positioning band = 1/100 mm

PLC output = Axis control signal

1 word = 16 bits
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO
CH+2+6n [s0] < (9] w (o] < o o] e8] = o [de] [s0] e~ o —
. [{e] [e o] D (@)] = od T n od w oD e
n (axis number): 0to 15|~ | ™ | — |© | | O |Ww |~ | —
(@] [do] 0] = od e
o —
Position data specification (signed integer)
Q0 < o w (v6] = od — [09] < o~ w
N | O | ™| — — X | || D
CH*3x6n |~ c | | 1= (2=
D <+ || = | W
2 SRR
o ; Position data specification
Current-limiting value for push motion (sign: 0 = Positive vglue,p1 = Negative value)
Q =k o <o} (se] <t [aN] <o) o0} < od (o] [e0] <t o —
[{o] [e0] (@)} D =t o ) [To] o w o —
CH+446n |~ | ™ | — | ©Q | © | Q [0 || —
o O |0 | || —
o T
Speed
I3 (8|2 |= ||~ 23|28
CH+5+6n | — I | | (1R 25|83
< oJ — te}
od e} ™ [{o]
[Tp] o —
Acceleration/deceleration Speed
[e0] s o <o} (se] <t [aN] O @ < od o] [e0] <t o —
[<o] 0] (@)} (@)} = (o] — [To) o w o —
CH+6+6n |™ | | — | @ |© | Q |[\v | N | —
(o] [de] o0 = o —
on —
Positioning band
(o8] e~ o w
Ll z|la iy @ | < |~ | ™
CHr7#en | | |Z|B|GSIE 2| h|lw|1 |11 ]1|Y¥|5]|2|2
(Tp] [aN] —
Control signal Positioning band
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PLC input = Axis status signal

1 word = 16 bits

b15 b14 b13 bl12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

CH+2+3n
n (axis number): 0to 15 | | |1 [ ] || 2|k 2| 2|82 &5
S| W niQ|lwW|w, ¢
| oo = || a
Status signal
CH+3+3n [R |8 |2 |8 |3 |3 |b|& | -
N | |o | || —
o —
Current position data (signed integer)
E 21388
ChResesn lpjojojmjejujrjelguir|rs i z|les:
o [{e} o <o}
w o —
Current position data
Cannot be used. (sian: 0 = Positive value, 1 = Negative value)
/A\ Caution

1. Signed 24-bit hexadecimal data output or input from/to the PLC is treated as a negative value when
the most significant bit is “1.” Take note that all these data are treated as normal numerical data
within the PLC.
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Signal type

Bit

Signal
name

Description

Details

PLC output

Target
position
data

24-bit
data

Set a signed 24-bit integer (unit: 0.01 mm) based

on hexadecimal notation

Example) To specify +25.4 mm, set “0009ECH”

(“2540” in decimal notation).

(Notes)

® The maximum settable value is +9999.99 mm =
999999 (decimal value) = OF423FH
(hexadecimal value).

® A negative value is indicated by a two’s
complement. Accordingly, the most significant bit
becomes “1.”

@ Set position data within the soft stroke limits.

7.3 (4)

Current-
limiting
value for
push
motion

8-bit
data

To set the push force, set the current-limiting value

for push motion as a hexadecimal value (unit: %).

The setting range is from “00H” to “FFH,” with FFH

corresponding to 100%.

Example) To specify 50%, set “7FH”
(corresponding to the decimal value of
127 obtained by FFH (255) x 50%).

7.3 (4)

Speed

24-bit
data

Set a 24-bit integer (unit: 0.01 mm/sec) based on

hexadecimal notation

Example) To specify 200 mm/sec, set “004E20H”

(“20000” in decimal notation).

(Note)

® |f speed is not set or the set speed is “0,” the
actuator will remain stopped. No alarm will
generate.
If the set speed is changed to “0” during
movement, the actuator will decelerate to a stop.

7.3 (4)

Acceleration/
deceleration

8-bit
data

Set an eight-bit integer (unit: 0.01 G) based on

hexadecimal notation.

Example) To specify 0.2 G, set “14H” (“20” in

decimal notation).

The maximum value is “C8H” (“200” in decimal

notation) corresponding to 2 G.

(Note)

® Even if acceleration/deceleration is not set, the
setting of parameter No. 9, “Default
acceleration/deceleration” will not be applied.

7.3 (4)
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. . Signal - .
Signal type Bit name Description Details
Set a 24-bit integer (unit: 0.01 mm) based on 7.3 (4)
hexadecimal notation
Example) To specify +25.4 mm, set “0009ECH”
(“2540” in decimal notation).
I . (Notes)
Poi'gggmg 2d4a-gt ® Set p_osition Qata yvithin the soft s_troke Iimit§.
@ Specify the direction of push-motion operation
using DIR.
- ® Even if positioning band is not set, the setting of
§. parameter No. 10, “Default positioning band” will
3 not be applied.
Q b15 Cannot be used.
o Push direction specification 7.3 (4)
b14 DIR (0 = Home return direction,
1 = Opposite to home return direction)
Control b13 PUSH Push-motion operation mode specification 7.3 (4)
signal b12 SON Servo on command 7.2(7)
b11 STP Pause command 7.2 (5)
b10 HOME |Home return command 7.2 (8)
b9 CSTR | Start command 7.2 (9)
b8 RES Reset command 7.2 (4)
b15-8 Cannot be used.
b7 EMGS [Emergency stop status 7.2(2)
b6 PSFL Missed work 7.3 (4)
Status b5 PWR Controller ready 7.2(1)
signal b4 SV Ready (servo is on) 7.2(7)
b3 MOVE [Moving 7.2 (6)
b2 HEND |Home return complete 7.2 (8)
= b1 PEND Position complete 7.2 (10)
<3 b0 ALM Alarm 7.2 (3)
O The current position data is output as a signed 24- (7.3 (4)
o bit integer (unit: 0.01 mm) based on hexadecimal
notation
Cur_rt_ant 24-bit Example) To spec_ify +2$.4 mm, sgt “0009ECH”
position data - (“2540” in decimal notation).
data (Note)
® A negative value is indicated by a two’s
complement. Accordingly, the most significant bit
becomes “1.”
--- b15-8 --- Cannot be used. --—-
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6.3 Command Specification Mode

In this mode, two patterns can be combined, including the pattern in which the actuator is operated by
specifying the target position data in numerical values and specifying all other positioning data using
position numbers (simple direct operation), and the pattern in which the actuator is operated by specifying
position numbers only (positioner operation).

You can also use request commands to read/write the position table, monitor the current value, and
broadcast commands, among others.

Two operation patterns are available, including the “positioner operation” pattern in which the actuator is
operated by specifying position numbers, and the “simple direct operation” pattern in which the actuator is
operated by specifying the operation data directly in numerical values, while specifying all other items
including the speed, acceleration/deceleration, positioning band, and current-limiting value for push-
motion operation, using position numbers.

A desired axis configuration can be designed using one or both of the two operation patterns. If the two
operation patterns are combined, you must assign the axes sequentially from those conforming to the
positioner operation pattern, followed by the axes conforming to the simple direct operation pattern.

The command specification mode is further classified into the Large mode (160 bytes of inputs and 160
bytes of outputs), Middle mode (128 bytes of inputs and 128 bytes of outputs), and Small mode (64 bytes
of inputs and 64 bytes of outputs), according to the size of assigned areas. Up to 16 axes can be
connected in this mode.

You can also use request commands to read/write the position table (positioner operation only), read the
current position, and broadcast commands (positioner operation only), among others.

/N Caution

The position table can be rewritten only via positioner operation. Take note that the position table
cannot be rewritten more than 100,000 times or so.

If there are not enough positions to be registered, use the position table rewrite function to operate the
actuator indirectly via numerical specification.
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With each function, the top row indicates positioner operation, while the bottom row indicates simple direct

operation.

O: Direct control

Key function A: Indirect control Remarks
X: Disabled
Home return operation ©)
O
Positioning operation A Positioning operation is performed by specifying an
applicable number in the position table. *1
OA Set all positioning data other than position data
in the position table, and specify the position
data and position table number at the same
time.
Speed/acceleration setting A Set in the position table. *1
A Set in the position table.
Pitch (incremental) feed A Set in the position table. *1
X Pitch feed data cannot be processed directly.
The host PLC must issue each command by
adding/subtracting the pitch-feed distance data
to/from the current position.
Push-motion operation A Set in the position table. *1
A Set in the position table.
Speed change during movement A Speed change is implemented by combining
two or more position numbers. (Refer to the
A operation manual for your controller.)
Operation with acceleration and A Set in the position table. *1
deceleration set differently A Set in the position table.
Pause O
O
Zone signal output O The zone signal output is set in the position
table or via a parameter. *2
X The current position data is constantly output
from the Gateway, so use the PLC to monitor
the current position data. *3
PIO pattern selection O *4
X *5

*1 The position table data can be written (rewritten) from the PLC using a request command (position
table data write). To use this function, the necessary data must be written to the position data

beforehand.

*2 The current position data can be read using a request command, but this data is not output constantly.
*3 No strobe signal is provided for the current position data. To check the current position from the PLC
during movement, set zones and check if the data has remained inside a given zone for at least two

scans.

*4 This parameter (No. 25) is not available with PCON-SE, ACON-SE and ERC2-SE controllers.
*5 Set the PIO pattern selection parameter (No. 25) of each connected controller to “0” (standard type).
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6.3.1  Overall address configuration

Each Gateway control signal input or output consists of two words. Only in this mode, PPS0 to PPS2
and NPSO0 to NPS4 of control word 0 are used to set the pattern and number of position-number
specification axes. This is followed by the command I/O areas each consisting of seven words, and
the Gateway control signal and command 1/O areas each consisting of nine words. These areas are
fixed.

Although the control areas for each axis are assigned immediately after the fixed areas, positioner
operation axes should always be assigned first, followed by simple direct operation axes.

When assigning areas for each axis, make sure no empty bytes remain in between assigned bytes.
The total I/0O area size of the Gateway varies according to how the mode setting switch SW1 is set,
as shown in the table below.

Mode Swi - Total I/O areas Fixed areas Control areas for
number 4 3121 each axis

7 X | X | X | O | Large mode 160 bytes = 80 71 words each

words each
Middle 128 bytes = 64 9 words

8 X1 O] X0 mode words each each 55 words each

9 O | X | X | O | Small mode 64 bytes = 32 23 words each
words each

Up to 16 axes can be assigned, including positioner operation axes and simple direct operation axes,
within the areas specified in the table above.

With positioner operation axes, each axis control signal consists of one word for both input and
output. With simple direct operation axes, three PLC input signal words and four PLC output signal

words are available.
The following page provides an example, where three positioner operation axes and five simple direct
operation axes are assigned in the Small mode.
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Example of Address Configuration

Output from PLC = Gateway Unit

= Input to each axis

= Input to PLC

Output from each axis = Gateway Unit

E

CH+¥1| b15 Upper byte b8 |b7 Lower byte b0 b15 Upper byte b8 | b7 Lower byte b0
Gateway (1 oo Gateway control signal 0 Gateway status signal 0
control area ':;_ 01 Gateway control signal 1 Gateway status signal 1
02 Request command Response command
03 Data 0 Data 0
—————————————————————————————————————————————————————————————————— Fixed
Command __QE _____________ Q a_t_a_1 ____________________________ I:_)Et_a_l ____________ areas
Voarea YL.O8 |0 ni sl Rala 2 rsmmname] fansunainae DALz
06 Data 3 Data 3
5./ —— S L N I FE—— Datad o]
] 08 Data 5 Data 5 ]
1 word Jl (9 | Positioner operation axis (0) control signal Positioner operation axis (0) status signal 1
[ _10_ | Positioner operation axis (1) control signal_| | Positioner operation axis (1) status signal | liword
11 Positioner operation axis (2) control signal Positioner operation axis (2) status signal
12
. . . . . Simple direct operation axis
P 13 Simple direct operation axis (3) 2 (3) status signa /| 3 words
14 control signal
15 vk
16 Simple direct operation axis
17 (4) status signa
Simple direct operation axis (4)
18 control signal
19 Simple direct operation axis
20 (5) status signa
21 Simple direct operation axis (5) ,"'r
33 control signal / Simple direct operation axis
23 (6) status signa
24 Areas for
25 Simple direct operation axis (6) ,"IJ Simple direct ope_ration axis i
26 control signal i (7) status signa
]
27 /
Small mode 28 K
(32 words) g I Cannot be used.
Simple direct operation axis (7)
30 control signal
r
31
Middle mode | T “ i y
(64 words)
63

Large mode

(80 words)

*
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The values in the “CH+” column indicate relative channel numbers counted from the first

Gateway channel.

The values in parentheses indicate axis numbers on the SIO communication network.
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6.3.2 Gateway Control/Status Signals

The first two channels of signals are used to control the gateway unit, and consist of two input word-
resistor words and two output word-resistor words.

It is recommended that data in these word registers be transferred to, and used in, bit registers.

Gateway control/status signals are used to control the ON/OFF status of SIO communication and monitor
the SIO communication status and Gateway Unit status.

PLC output
1 word = 16 bits
- =
Gateway b15 bid4 b13 B12 B11 BI0 B3 bR H7 b6 b5 h4 B3I B2 b1 hi
control signal 0 ] ]
. 2| | sl lmwleloln|=|c
cioo B ||l 22 g lelg glg g
= | Z|lz|2|Z2|Z | |a|a
| | {
Gateway B15 014 h13 b12 b11 b10 b3 bB b7 bé b5 b4 b3 b2 bl bO
control signal 1 : i
51515(5(5(6(8(8(8(8(8(3/8(8|8(8
CH+01 wlolo oo P IR IR IR IEIR|IE|E|E|&
ololo|lololglL|elelelololo oL |lQ
PLC input
1 word = 16 bits
Gateway 015 b14 B3 b2 BT B0 B% bDE bY bBE bh b4 b3 b2 b1 B0
status signal 0 » N R R EEEEE
o : = | = :
CH+00 CREREE RS =R E=R k=N = ball hall Rl =2 Rl Rl Rl
. : oglc|lololsls|lsals g | | 8|S
e S S|E|S|s|@|@| | B |E|E|E|E
i = |22 =S| |E|E|=
Gateway b15 b14 B13 b12 B11 b0 B8 bE hY b6 hS b4 b3 B2 b1 b0
status signal 1 BEEIRNEE slelclele zlolslcle
CH+01 vl | w | w | x| w .
Z2|2|2|2|2|z2|5|5|2|5|5|5|2|2|5|53
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I/0O Signal List
. : Signal _
Signal type Bit name Description
SIO link communication will start when this signal is turned ON, and
stop when it is turned OFF.
Do not turn the MON signal ON when CFG15 to 0 (linked axis
15 MON connection) are all OFF.
Also, do not turn all of CFG15 to 0 OFF when the MON signal is ON.
If CFG15 to 0 are all turned OFF and the MON signal turned ON, the
Gateway Unit will generate a SIO link error and the LED (T.ER) on the
front face of the unit will illuminate.
14-8 . These bits cannot be used.
Always set them to OFF (0).
7 NPS4 | These bits are used in the command specification mode.
Qontrol In any other mode, always set them to OFF (0).
signal 0 6 NPS3 [ Set the number of axes (0 to 16) used via positioner operation, using
a five-bit binary value. *1
5 NPS2
4 NPS1
= 3 NPSO
§ 2 PPS2 These bits are used in the command specification mode.
3 In any other mode, always set them to OFF (0).
'$) 1 PPS1 | Setthe I/O pattern (pattern 0 to 5) of each axis to be used via
T positioner operation, using a three-bit binary value. *2
0 PPSO
15 CFG15 | Link ON Axis No. 15 | Specify the axis number corresponding to
14 CFG14 14 | each axis to be linked.
13 CFG13 13 | The axis will be connected when the signal is
12 | CFG12 12 | turned ON (1), and disconnected when it is
10 CFG10 10 ON/OFF switching is permitted even when the
9 CEGO9 9 MON signal is ON.
(Cautions)
Qontrol 8 CFG8 8le Do not turn ON the axis number signal
signal 1 7 CFGr 7| corresponding to any axis not physically
6 CFG6 6| connected.
5 CFG5 5 | ® Do not turn ON any axis number signal
4 CFG4 4 other than the specifiable number selected
3 CFG3 3 by the mode setting switch.
2 CFG2 2 | If either of the above conditions is breached, a
1 CFG1 1 | SIO link error will occur.
0 CFGO 0

*1 If the mode setting switch (SW1) is set to the command specification mode and the settings of NPSO to
NPS4 indicate 0, all axes will become simple direct operation axes.
*2 Only one /O pattern of 0 to 4 can be used for positioner operation axes.
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. . Signal _
Signal type Bit name Description
Gateway Unit This signal remains ON while the Gateway
normal output Unit is operating normally.

15 RUN The signal is synchronized with the
illumination of the LED (RUN) on the front
face of the unit.

Gateway Unit This signal turns ON when a major shutdown
error detection output | failure has been detected.

14 G.ER The signal is synchronized with the
illumination of the LED (G.ER) on the front
face of the unit.

SIO communication This signal turns ON when a SIO link
error detection output | communication error has been detected.

13 T.ER The signal is synchronized with the
illumination of the LED (T.ER) on the front
face of the unit.

Port switch ON output | The status of the port switch on the front face

12 TPC of the unit is output.

Status This signal is ON while the port switch is ON.
signal 0 1 MOD4 Mode setting switch 4 | The setting status of each pin of the mode
output setting switch is output.
Mode setting switch 3
10| MOD3 | tout J This bit will turn ON (change to 1) when the
9 MOD2 Mode setting switch 2 | switch is turned ON.
output
= 8 MOD1 Mode setting switch 1
o output
O 7 | Major V.4 | The major version The Gateway version information is output.
T 6 | Major V.2 | numberis outputas a | You may need to check this information in
5 | Maior V.1 three-bit binary value. | certain situations, such as when the Gateway
jor V. !
- - - encountered a problem. Provide the

4 | Minor V.16 | The major version necessary wiring so that these signals can be

3 | MinorV.8 n_umb_er isoutputas a | o4 by the PLC.

2 | MinorV.4 five-bit binary value. Example)If the version is 1.03, the major

1 Minor V.2 version number is “1” (data: 001),

) while the minor version number is

0 | MinorV.1 “3” (data: 00011).

15 LNK15 [ Linked Axis No. 15 | Link connection of an axis selected for link

14 LNK14 14 | connection by any one of CFG15 to 0 will

13 LNK13 13 | become enabled when the MON signal is

12 LNK12 12 | turned ON. The signal corresponding to each

11 LNK11 11 | axis whose link connection is enabled turns

10 | LNK10 10| ON-

9 LNK9 9

Status 8 LNK8 8
signal 1 | 7 LNK7 7

6 LNK6 6

5 LNK5 5

4 LNK4 4

3 LNK3 3

2 LNK2 2

1 LNK1 1

0 LNKO 0
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6.3.3  Assignment for each axis

The /O signals are associated with different area sizes and contents between positioner operation
axes and simple direct operation axes.

(1) Control/status signals of a positioner operation axis
Each axis is assigned one word of PLC output (control signal) and one word of PLC input (status
signal), as shown below. One of six patterns is used according to the PIO pattern set by the Gateway
control signal PPS.
‘ 1 word = 16 bits |
I =l

b15 b14 b13 bl12 b1l b0 b9 b8 b7 b6 bbb b4 b3 b2 bl b

cendr |5 |8 |5 (&8 |2 18151813188
mode) ol bl Ll kel k2 E didii s
L Control signal Command position number
Pattern 1 = = Lo || S o B
E]tn%a(\jceh)ing § g %? & § I 5 8 2191810 81888

- PPS=001 Control signal Comnjand position number

o .

§ Egitrtw’tag]oiit(iii?ng % ﬂ ; & % [ § | @ % % E 8 5 8 O

8 mode) n | X O W T m 8 dlaola |l | |jo o

Q. |PPS=010 Control signal Command position number
Pattern3(512- | = | | X | o | ¥ S8R || |l9 o ||
Fno(ir;’;[))ositioning Q| g = § | % § g § § E ¥ 8| E |
PPS=011 Control signal Command position number
Feellétcirrr;r‘rllagnetic % o | = "'§J | E A
valve mode 1) | i % é ! Ho|o|olo oo o
PPS=100 Control signal Start position
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PLC input

» YT w
Pattern O El=0l=122 8= w5y e @ |3 = =
T |2 || |Q|w|l=|09 5 8 = |2
I . |'E |2 |(Blg == 2|8 k)5
Status signal Completed position number
Pattern 1 ?ﬁ % o % E 5 % % 8 8 ] 2|2 % % =
o | < E % T |z |33 F|lo|o|oc o
Status signal Completed position number
Pattern 2 N alo | v | |Y|® |« ©
S R I I HHEHE
5|23 o|T | N Z |3 & |E|a|a|a|a
Status signal Completed position number
Pattern 3 %) e I e VNI 5 (<O (=S ©
2131272 |8|9|8(5|8|2|5|8|5|8|2
o< E kA = E s lg ||z |&E|& | =
Status signal Completed position number
L —
Pattern 4 E | = 8 s, | B % DIZ|lL o |lw|s|m|w|-]|0
2|2 | s|lplalag|z|0|8 Y |W | w|ujw W W
D < |3 ol NI AN g g |a e |e | o |a |
Status signal Completed position number
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I/O Signal Details

Signal type Bit ?a\?rgael Pattern No. Description Details
b15 SON Oto4 Servo on command 7.2(7)
b14 RES Oto4 Reset command 7.2 (4)
b13 CSTR 0,2,3 Start command 7.2(9)
PWRT 1 Position data load command TEAC 7.2(17)
Control b12 STP Oto4 Pause command 7.2 (5)
= signal b11 HOME Oto 4 Home return command 7.2 (8)
% b9 BKRL 0,2t04 Forced brake release 7.2 (18)
o b9 JOG- 1 Jog- command 7.2 (14)
Q b8 JOG+ 1 Jog+ command
o b7 JISL 1 Jog/inching switching 7.2 (15)
b6 MOD 1 Teaching mode command 7.2 (16)
c b8-b0 pPC*** Oto3 Specify the command position 7.2 (11)
ommand : .
position numper using a blnary valug. .
number b6-b0 | STO-ST6 | 4 Specify the start position using a bit -
pattern.
b15 BALM Oto4 Battery voltage low alarm -
b14 ALM Oto4 Alarm 7.2 (3)
b13 EMGS Oto4 Emergency stop 7.2(2)
b12 SV Oto4 Ready (servo is on) 7.2(7)
b11 PEND 0,2t04 Position complete 7.2 (10)
st b11 WEND 1 Position data load command status 7.2(17)
atus
=] signal TEAC
g b10 HEND Oto4 Home return complete 7.2 (8)
o b9 RMDS Oto 4 Operation mode status -
N b8 PZONE | 0to2,4 Position zone output monitor 7.2 (13)
b7 ZONE1 0,4 Zone output monitor 1
b7 MODS 1 Teaching mode status 7.2 (16)
b6 MOVE 0, 1 Moving 7.2 (6)
c b8 to b0 PM*** Oto3 The completed position number is 7.2(12)
ompleted .
position read as a binary va!ge. .
number b6 to b0 PEO to 4 The completed position is read as a -
PE6 bit pattern.
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(2) Control/status signals of a simple direct operation axis
Each axis is assigned four words of PLC outputs (control signals) and three words of PLC inputs
(status signals), as shown below. The target position data and current position data are indicated by
signed 32-bit hexadecimal integers that are multiples of 0.01 mm.

PLC output = Control signal
1 word = 16 bits

=
[b

°y

15 b14 b13 b12 b1l bl10 b9 b8 b7 bo b5 b4 b3 bz Dbl b
“ Zlglgg|2lg(e Rlga|sla|=|~ |~
~ M| = |9 O | O |W! |
m+4n CH 8|S |s |+ |a|"

Position data specification (signed integer)

(m+1) +4n CH

(Sign)
524,288
131,072

65,536

262,144

Position data specification (sign: 0 = Positive value, 1 = Negative value)

2 IFT N e |a =
Sgl2igld|s|elglg]s|ale
(m+2) +4n CH 8w |5 F|E 2|2 |E 8 2|a|s|wls
O |G| | O | e O | e )8 e & [e W ||
B o [d || 6 B & e || es ] 8| & | | e |8 |
Movement data position number
1_
(m+3) +4n CH x 1| 1|Q|5 o || SR

Control signal

PLC input = Status signal
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Q o O o =r o [{o} e0] <~ od (o] (e8] = o L TH
AE A2 193001 | R
o) —
Current position data (signed integer)
(o.0] < o [<o]
E\ co <r ~ o
(m+1) +3n CH (=1 0 0 T G 0 5 e
= <t o = L
25 N @ | ™| ©
o o~ =

Current position data (sign: 0 = Positive value, 1 = Negative value)

(m+2) +3n CH ARk AN AN N %

PMSS
EMGS
PSEL.
FWR
MOVE
HEND
PEND
ALM

Status signal

*1 m indicates the head address assigned to a simple direct operation axis. (m = 12 in the example
shown on the “Overall address configuration” page.)

*2 nindicates a sequential number, such as 0, 1, 2, ..., assigned only to a simple direct operation
axis, counted from the first simple direct operation axis. (n = 0 to 4 in the example shown on the
“Overall address configuration” page.)
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Signal

Signal type Bit name Description Details
Target 32-bit - Set a signed 32-bit integer (unit: 0.01 mm) based |7.3 (5)
position data on hexadecimal notation

data Example) To specify +25.4 mm, set “HexO009EC”
(“2540” in decimal notation).
® The maximum settable value is +9999.99 mm =
999999 (decimal value) = OF423FH
(hexadecimal value).
® A negative value is indicated by a two’s
complement. Accordingly, the most significant bit
5 becomes “1.”
% Movement | 16-bit PC*** [When setting movement data other than position 7.2 (11)
8 data data data in the position table, specify the applicable 7.3 (5)
— position position number using a hexadecimal value.
o number
Control b15 BKRL |Forced brake release 7.2 (18)
signal b14-b13 Cannot be used. -
b12 SON Servo on command 7.2(7)
b11 STP Pause command 7.2 (5)
b10 HOME [Home return command 7.2 (8)
b9 CSTR |Start command 7.2 (9)
b8 RES Reset command 7.2 (4)
b7-b0 Cannot be used.
Current 32-bit The current position data is output as a signed 32- (7.3 (5)
position data bit integer (unit: 0.01 mm) based on hexadecimal
data notation.
Status b15-b9 Cannot be used.
signal b8 PMSS |PIO/Modbus switching status
0: PIO, 1: Modbus
5 A PIO/Modbus switching command is used to
2 switch between the two modes.
12) b7 EMGS [Emergency stop status 7.2 (2)
o b6 PSEL _[Missed work
b5 PWR | Controller ready 7.2 (1)
b4 SV Ready (servo is on) 7.2 (7)
b3 MOVE [Moving 7.2 (6)
b2 HEND |Home return complete 7.2 (8)
b1 PEND [Position complete 7.2 (10)
b0 ALM Alarm 7.2 (3)
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/N Caution

For movement data that must be specified directly from the PLC using numerical values, the settings
of corresponding “default parameter values” are not applied. This means that if any of these data is not
specified numerically, the actuator will not operate or an alarm will generate.

The table below summarizes how to specify movement data in each operation mode.

Command specification

Mode Position number Direct numerical Positioner Simole direct
specification specification . pie d
Specified data operation operation

Position Position table PLC numerical Position table PLC numerical

specification specification

Speed Position table PLC numerical Position table Position table

(Parameter) *1 specification (Parameter) *1 (Parameter) *1

Acceleration/ Position table PLC numerical Position table Position table

deceleration (Parameter) *1 specification (Parameter) *1 (Parameter) *1

Positioning Position table PLC numerical Position table Position table

band (Parameter) *1 specification (Parameter) *1 (Parameter) *1

Push-current Position table PLC numerical Position table Position table
limiting value specification

*1 (Parameter) indicates that the default parameter value will be applied when the applicable data is not
set in the position table.
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6.3.4 Command Areas

Command areas are available in the command specification mode, and the various commands
explained below can be used to read/write the position table, among others.

(1) Address configuration

70

The request command area and response command area consist of seven words each (CH+2 to
CH+8).

Output from PLC = Gateway Unit Output from each axis = Gateway Unit

%1 = Input to each axis = Input to PLC
CH+ | b15 Upper byte b8 | b7 Lower byte b0 b15 Upper byte b8 | b7 Lower byte b0
2 Request command Response command
3 Data 0 Data 0 *3
4 Data 1 Data 1 *3 (error code)
g Data 2 Data 2
6 Data 3 Data 3
7 Data4 (RSV)*2 Data4 (RSV)*2
8 Data5 (RSV)*2 Data5 (RSV)*2

*1  The values in the “CH+” column indicate relative channel numbers counted from the first
Gateway channel.

*2 Data 4 (RSV) and data 5 (RSV) are not currently used.

*3  If a command error occurs, the most significant bit (b15) of the response command will turn ON
and a corresponding error code of (4) will be set in response data 1.
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(2) Command list

The available commands and corresponding command codes are listed below.

. _ Positioner Simple direct
Function category Code Description operation axis | operation axis
Handshake 0000H Clear a request command O O
Position table data write 1000H |Write a target position
1001H | Write a positioning band
1002H | Write a speed
1003H Write an individual zone
boundary +
1004H Write an individual zone
boundary — o X
1005H | Write an acceleration
1006H |Write a deceleration
1007H Write a currelnt—llmltlng.value
for push-motion operation
1008H | Write a load current threshold
1009H Write a push—r_notlon
operation setting
Position table data read 1040H Read a target position
1041H Read a positioning band
1042H Read a speed
1043H Read an individual zone
boundary +
1044H Read an individual zone o X
boundary —
1045H Read an acceleration
1046H Read a deceleration
1047H Read a cuernt-I|m|t|ng_vaIue
for push-motion operation
1048H Read a load current threshold
Position table data write ODAOH | Write a POS write coil
(ROM) 02EOH (F:{c()aifd a POS write completion @) X
Present alarm code read 0342H Read a present alarm code O O
Current position read 0440H Reaq Fhe cu'rrent position of a o o
specified axis
Group-specified broadcast Synchronously move multiple
0DO3H |@Xes to the lposmon o X
corresponding to the same
POS number
P10/Modbus control ODA1H Switch between PIO and X o

switching

Modbus modes.

O: Available, X: Not available
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(3) Each command and data format
[11 “Position table data write” command

Command name

CH+

PLC output (request)

PLC input (response)

Write a target
position

1000H

Position number

Position data *1

Axis number 0 to FH *2

(RSV)

(RSV)

Same as the requested
value, if the command was
successful.

Write a positioning
band

1001H

Position number

Positioning band data *3

Axis number 0 to FH *2

(RSV)

(RSV)

Same as the requested
value, if the command was
successful.

Write a speed

1002H

Position number

Speed data *3

Axis number 0 to FH *2

(RSV)

(RSV)

Same as the requested
value, if the command was
successful.

Write an individual
zone boundary +

1003H

Position number

Position data *1

Axis number 0 to FH *2

(RSV)

(RSV)

Same as the requested
value, if the command was
successful.

Write an individual
zone boundary —

1004H

Position number

Position data *1

Axis number 0 to FH *2

(RSV)

(RSV)

Same as the requested
value, if the command was
successful.

Write an
acceleration

1005H

Position number

Acceleration data *4

0

Axis number 0 to FH *2

(RSV)

+ + + + + +
o|~Njo|u|sw|Elo|N|o|o|sw|dlo|~N|o|o| s v blo|No|o|sw|Elo|N|o|o|hw| oo fw| b

(RSV)

Same as the requested
value, if the command was
successful.
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Command name

CH+

PLC output (request)

PLC input (response)

Write a
deceleration

+2

1006H

Position number

Deceleration data *4

0

Axis number 0 to FH *2

(RSV)

N[O~ |W

(RSV)

Same as the requested
value, if the command was
successful.

Write a current-
limiting value for
push-motion
operation *5

+
N

1007H

Position number

0000 ~ 00FFH (00FH: Maximum
current)

0

Axis number 0 to FH *2

(RSV)

N[O b W

(RSV)

Same as the requested
value, if the command was
successful.

Write a load
current threshold

+
N

1008H

Position number

0000 ~ O0FFH (00FH: Maximum
current)

0

Axis number 0 to FH *2

(RSV)

0N b W

(RSV)

Same as the requested
value, if the command was
successful.

*1) Signed 32-bit integer data
*2) Axis numbers 0 to 15 correspond to data 00 to OFH, respectively.

*3) 32-bit integer data

*4) Eight-bit integer data

*5) Valid only with position table numbers under which a push-current limiting value other than zero
is set (= push-motion operation is set).
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[2] “Position table data read” command

Command name CH+ PLC output (request) PLC input (response)
Read a target +2 1040H Same as the requested
position 3 Position number value, if the command was

successful.
4 0 Target position data *2
5 0
6 Axis number 0 to FH *1 Same as the requested
7 (RSV) value, if the command was
8 (RSV) successful.
Read a positioning +2 1041H Same as the requested
band 3 Position number value, if the command was
successful.
4 0 Positioning band data *3
5 0
6 Axis number 0 to FH *1 Same as the requested
7 (RSV) value, if the command was
8 (RSV) successful.
Read a speed +2 1042H Same as the requested
3 Position number value, if the command was
successful.
4 0 Speed data *3
5 0
6 Axis number 0 to FH *1 Same as the requested
7 (RSV) value, if the command was
8 (RSV) successful.
Read an individual +2 1043H Same as the requested
zone boundary + 3 Position number value, if the command was
successful.
4 0 Individual zone boundary +
5 0 data *2
6 Axis number 0 to FH *1 Same as the requested
7 (RSV) value, if the command was
8 (RSV) successful.
Read an individual +2 1044H Same as the requested
zone boundary — 3 Position number value, if the command was
successful.
4 0 Individual zone boundary —
5 0 data *2
6 Axis number 0 to FH *1 Same as the requested
7 (RSV) value, if the command was
8 (RSV) successful.
Read an +2 1045H Same as the requested
acceleration 3 Position number value, if the command was
successful.
4 0 Acceleration data *4
5 0 Same as the requested
6 Axis number 0 to FH *1 value, if the command was
7 (RSV) successful.
8 (RSV)
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Command name CH+ PLC output (request) PLC input (response)
Read a +2 1046H Same as the requested
deceleration 3 Position number value, if the command was

successful.
4 0 Deceleration data *4
5 0 Same as the requested
6 Axis number 0 to FH *1 value, if the command was
7 (RSV) successful.
8 (RSV)
Read a current- +2 1047H Same as the requested
limiting value for 3 Position number value, if the command was
push-motion successful.
operation *5 4 0 0000 ~ 00FFH (OOFH:
Maximum current)
5 0 Same as the requested
6 Axis number 0 to FH *1 value, if the command was
7 (RSV) successful.
8 (RSV)
Read a load +2 1048H Same as the requested
current threshold 3 Position number value, if the command was
successful.
4 0 0000 ~ O0FFH (OOFH:
Maximum current)
5 0 Same as the requested
6 Axis number 0 to FH *1 value, if the command was
7 (RSV) successful.
8 (RSV)

*1) Axis numbers 0 to 15 correspond to data 00 to OFH, respectively.
*2) Signed 32-bit integer data

*3) 32-bit integer data

*4) Eight-bit integer data

*5) Valid only with position table numbers under which a push-current limiting value other than zero
is set (= push-motion operation is set).
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[3] “Position table data write (ROM)” command

Command name CH+ PLC output (request) PLC input (response)
Position table data +2 0DAOH Same as the requested
write (ROM) caill 3 0 value, if the command was
write 4 0 successful.

5 0
6 Axis number 0 to FH
7 (RSV)
8 (RSV)
Position table data +2 02EOH Same as the requested
write (ROM) 3 0 value, if the command was
completion coil successful.
write 4 0 00FFH = Data is being
0 written to ROM
5 0000H = Data has been
written to ROM
6 Axis number 0 to FH Same as the requested
7 (RSV) value, if the command was
8 (RSV) successful.

[4] “Present alarm code read” command

Command name CH+ PLC output (request) PLC input (response)
Read a present +2 0342H Same as the requested
alarm code 3 0 value, if the command was

successful.
4 0 Alarm code
5 0 Same as the requested
6 Axis number 0 to FH value, if the command was
7 (RSV) successful.
8 (RSV)
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[5] “Current value monitor” command

Command name CH+ PLC output (request) PLC input (response)
Current position of +2 0440H Same as the requested
a specified axis 3 0 value, if the command was
successful.
4 0 Current position of a
5 0 specified axis
(signed 32-bit integer)
6 Axis number 0 to FH
7 (RSV)
8 (RSV)
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[6] “Group-specified broadcast” command

The axes specified by a group number are started simultaneously toward the position specified by a
POS number.

This command causes the Gateway to communicate with each ROBO Cylinder controller in the
broadcast mode, and accordingly the ROBO Cylinder controller does not return any response.

The response result indicated by a PLC input only means that the command has been sent
successfully to the ROBO Cylinder controller; it does not indicate the status of the ROBO Cylinder
controller. Check the status of each ROBO Cylinder controller using the status signal for the
applicable axis.

CH+ PLC output (request) PLC input (response)
+2 |ODO3H Same as the requested value, if
3 |Target POS number *1 the command was successful.
4 | Group ID number *2
5 10
6 |0
7 |(RSV)
8 |(RSV)
*1) The values that can be specified vary depending on the type and settings of each ROBO

Cylinder controller.
*2) If this number is “0,” all linked axes will move regardless of the group specification. Set the group
number using the applicable system parameter in the PC software.

/N Caution

1. If a different movement command is issued using a control signal for each axis while the axis is still
moving as a result of the group-specified broadcast operation command, the movement by the
group-specified broadcast operation command will be cancelled and the axis will operate according
to the latest movement command. This means that each axis effectively has two movement
command interfaces. Accordingly, make sure only one of the two interfaces is used at a given time.

2. Even if the link is cancelled by turning OFF the CFG bit of the gateway control signal, the controller
will always receive and execute the group-specified broadcast operation command once a link is
established thereafter.

[71 “PlO/Modbus switching” command

CH+ PLC output (request) PLC input (response)
+2 |ODA1H Same as the requested value, if
3 |0 the command was successful.
Coil ON/OFF

4 |00FFH = ON: Modbus (Disable PIO commands)
0000H = OFF: PIO (Enable PIO commands) *1 to *3
0

Axis number 0 to FH

0

0

O |N([O|O

*1) The PIO/Modbus switching status is reflected in the status signal PMSS. This command cannot
be set for position-number specification axes (an invalid request error (0103H) will generate).

*2) Even if the coil is turned OFF (PIO commands are enabled), it is still possible to change the
position data for a given axis via Modbus communication from the PLC (the link must be
maintained).

*3) The controller receives and executes movement commands received via Modbus
communication, even in the PIO control mode.
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(4) Error response
If a command error occurs, the most significant bit (b15) of the response command will turn ON and a
corresponding error code, as shown below, will be set in response data 1.

If link is not yet established at all, nothing will be shown in the response command.

Code Description

0101H Invalid axis number *1

0102H Invalid position number *1

0103H Invalid request command *1

0201H Communication failure

0202H Command not executable by the controller

*1 If an error is found as a result of checking the data received from the PLC, the Gateway Unit will

set an error code in the response data without sending the command to the controller.

(5) How to use commands

To use various commands, process the applicable data in the command area according to the flow

shown below. In the example flow, only one command is processed.

( Use a command )

Clear the request command
area and data areas 0 to 3

Respm N

command area 0?

Write the command code in
the request command area

Write the necessary data in
data areas 0 to 3

<+l
-

Response command =
Request command?

Clear the request command area

Clear data areas 0 to 3
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7. Communication Signal Details

7.1 Overview of Communication Signal Timings

When a given control signal is turned ON to operate the ROBO Cylinder controller using the sequence
program in the PLC, the maximum response time before a response (status) signal will be received is
expressed by the formula below:

Maximum response time (msec) = Yt + Xt + 2 x Mt + Command processing time (operation time, etc.)
Mt = 10 (msec) x (n+1): SIO link (Modbus) cycle time
n: Number of controlled axes
Yt: Master — remote I/O station transmission delay DeviceNet
Xt: Remote I/0O — master station transmission delay transmission delay

For the master — remote I/O station transmission delay (Yt) and remote I1/O — master station
transmission delay (Xt), refer to the operation manuals for your DeviceNet master unit and PLC.

PLC sequence program

Control signal j—
Status signal

Master — remote 1/O station Remote I/O — master station
transmission delay (Yt) transmission delay (Xt)

Gateway \A

Control signal

Status signal

(MU_| "SI0 link cycle time  |_{MU.| SI0 link cycle time
(Modbus) (Modbus)

/" Controller
Control signal

Command
processing time

¥,v

\ Status signal

If a communication error occurs due to a problem along the transmission path, etc., a communication retry
or retries (up to three times) may occur, in which case the SIO link cycle time (Mt) will be extended.
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7.2

(1)

(2)

3)

(4)

Communication Signals and Operation Timings

Controller ready (PWR)  [PLC input signal
This signal turns “1” (ON) when the controller becomes ready to perform control following the power
on.

B Function
This signal turns “1” (ON) when the controller has been successfully initialized following the power
on and becomes ready to perform control, regardless of the alarm condition, servo status, etc.
Even when an alarm is present, the PWR signal turns “1” (ON) as long as the controller is able to
perform control. This signal is synchronized with the status indicator LED (green) on the front
panel of the controller.

Emergency stop (EMGS) |PLC input signal
This signal turns “1” (ON) when the controller actuates an emergency stop.

B Function
This signal turns “1” (ON) when an alarm generates, when an emergency stop is actuated by the
emergency stop circuit (refer to 4.3.1), or when the motor drive power is cut off. It will turn “0”
(OFF) once the emergency stop is cancelled.

Alarm (ALM) [PLC input signal
This signal turns “1” (ON) when the controller’s protective circuit (function) detects an error.

B Function
This signal turns “1” (ON) when a protective circuit (function) operates due to detection of an error.
It will turn “0” (OFF) once the cause of the alarm is removed and the reset (RES) signal is turned
“1” (ON). (Cold-start alarms are excluded.)
When an alarm is detected, the ALM LED (red) on the front face of the alarm will illuminate. This
LED remains unlit while the controller is normal.
With ERC2-NP/PN/SE controllers, the LED at the top of the motor unit will illuminate in red. The
LED will return to green once the servo is turned on.

Reset (RES) [PLC output signal
This signal has two functions. It can be used to reset controller alarms or cancel the remaining travel
distance while the actuator is paused.

B Function
[11 While an alarm is present, remove the cause of the alarm and then turn this signal from “0”
(OFF)” to “1” (ON), and the alarm signal will be reset. (Cold-start alarms are excluded.)
[2] While the actuator is paused, turn this signal from “0” (OFF)” to “1” (ON), and the remaining
travel will be cancelled.
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®)

(6)

(7)

82

Pause (STP) [PLC output signal|
Turning this signal “1” (ON) causes the axis movement to pause (= the axis will decelerate to a stop).

Turning it “0” (OFF) resumes the axis movement.
The relationship between the STP signal and MOVE (moving) signal is shown below.

tdicm tdicp

MOWE /' /'

(GW—FLC)

STP
(PLC=GW)

Depending on tdicm <Acceleration/deceleration
tdicp < Yt + 2Mt + Xt + 6 (msec)

Moving (MOVE) [PLC input signal|
This signal turns “1” (ON) while the actuator is moving with the servo turned ON (also during home

return, push-motion operation and jogging).

Use this signal together with PEND for status discrimination on the PLC side.

The MOVE signal turns “0” (OFF) upon completion of positioning, home return or push-motion
operation, and also during pause.

Servo ON command (SON) [PLC output signal |

Operation ready (SV) [PLC input signal|

Turning the SON signal “1” (ON) turns the servo ON.

Once the servo turns ON, the SV LED (green) on the front panel of the controller illuminates. With
the ERC2, the LED at the top of the motor unit illuminates in green.

The SV signal is synchronized with this LED indicator.

B Function
The controller servo can be turned ON/OFF using the SON (servo ON) signal.
While the SV signal is “1” (ON), the controller servo remains ON and the actuator can be
operated.
The relationship between the SON signal and SV signal is shown below.

SON \ | \\It
(PLC=GW) < 1Mt () > Z_r'l > =Mt
\“ \~_
SV
(GW—PLC)
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(8) Home return command (HOME) [PLC output signal|
Home return complete (HEND) |PLC input signal|

Home return operation is started at the leading edge of the HOME signal from “0” (OFF) to “1” (ON).

The HEND (home return complete) signal turns “1” (ON) when the home return is completed.
Turn the HOME signal “0” (OFF) after the HEND signal has turned “1” (ON). Once turned “1” (ON)
the HEND signal will not turn “0” (OFF) until the power is turned off or the HOME signal is input
again. This means that you can perform home return using the HOME signal as many times as
desired, even after the initial home return is completed.

HOME _— | v
(PLC—=GW)

HEND
(GW—PLC)

PFND
(GW—PLC)

MOVE
(GW—PLC)

Mechanical end Stops at the home position.

’

/N Caution

1. With a positioner operation axis operated in the position number specification mode or command
specification mode, issuing a positioning command to a given position without performing home
return following the power on will cause the actuator to automatically return home and then
perform positioning, provided that it is the first positioning operation after the power on.

2. Take note that in any other mode, an alarm “Error code 83: ALARM HOME ABS (absolute
position movement command before completion of home return)” will generate.
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Positioning start (CSTR) |PLC output signal

Upon detection of the leading edge of this signal from “0” (OFF) to “1” (ON), the target position
number corresponding to the binary code consisting of PC1 to PC322768 (The specific signals used
vary depending on the operation mode) will be read and the actuator will position itself to the target
position specified by the applicable position data. The same also applies when the position is
specified directly using a numerical value in the position data specification area.

Before executing this command, the target position, speed and other operation data must be set in
the position table using a PC/teaching pendant.

If this command is executed when no home return operation has been performed yet (= the HEND
output signal is “0” (OFF)) following the power on, the actuator will automatically perform the home
return operation and then position itself to the target position.

Turn this signal “0” (OFF) after confirming that the PEND signal has turned “0” (OFF).

Position complete (PEND) |PLC input signal|

This signal turns “1” (ON) when the actuator has moved to the target position and entered the
positioning band, or push-motion operation has completed (the actuator has not missed the work).
If the servo turns ON, the applicable position is defined as the target position and thus this signal
turns “1” (ON). It will turn “0” (OFF) when the positioning operation is subsequently started via the
HOME signal or CSTR signal.

The position complete

position, the PEND signal turns “0” (OFF).

“1” (ON) after the CSTR signal turns “0” (OFF).

Speed signal turns ON here.
. Target position
Travel distance : ;
I Time
<
Positioning band
/A\ Caution

If the servo turns OFF or an emergency stop is actuated while the actuator is stopped at the target

When the servo subsequently turns ON, the PEND signal will turn “1” (ON) again if the actuator is
inside the positioning band. If CSTR remains “1” (ON), the PEND signal does not become “1” (ON)
even when the current actuator position is inside the positioning band. The PEND signal will become
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(11) Command position number (PC1 to PC512) |PLC output signal
The command position number is read as a binary code.

The size of the command position number varies, as follows, according to the operation mode:

e  Position number specification mode

PC1 to PC32
e Command specification mode, positioner operation PC1 to PC256
e Command specification mode, simple direct operation

64 points
512 points

PC1 to PC32768

The controller unit reads the PC signal as a binary command position number at the “0” (OFF) - “1”

(ON) edge of the CSTR signal.

(12) Completed position number (PM1 to PM256) [PLC input signal|

These signals are effective in the position number specification mode and command specification

mode, simple direct operation.
The completed position number is output as a binary code.
Immediately after the power is turned on or while the actuator is moving, all signals from PM1 to

PM256 are turned “0” (OFF). Although all of these signals turn “0” (OFF) when the servo turns OFF
or an emergency stop is actuated, they will turn “1” (ON) again if the actuator is inside the positioning
band (INP) relative to the target position when the servo is turned ON again. If the positioning band

(INP) is exceeded, the signals will remain “0” (OFF).

These signals also turn “1” (ON) upon completion of push-motion operation and when the actuator

has missed the work in push-motion operation.

(13) Zone (PZONE, ZONE1, ZONE2) [PLC input signal|

These signals turn “1” (ON) when the current actuator position is inside the specified zones. *1
Each zone is set in the position table or using user parameters.

Zone signal
Actuator
operation < > + direction
Home
Zone setting- Zone setting+
Position number ngcr;Ti]firI:]:tri]gn
Setting Zone signal specification P "
mode mode, positioner
operation
Individual zone boundaries in position table Position zone output X O *2
PZONE
User parameter for zone boundary 1 Zone output 1 o 0 *3
(Parameter No. 1 = + side, No. 2 = - side) ZONEA1
User parameter for zone boundary 2 Zone output 2 o X
(Parameter No. 23 = + side, No. 24 = - side) ZONE2

*1 These signals become effective upon completion of home return. Once a home return has
completed, the signals will remain effective even while the servo is OFF.

*2 PIO pattern 3 is not supported.

*3 PIO patterns 1 to 3 are not supported.

85



’ A ' DeviceNet Gateway

(14) Jog + command/jog- command (JOG+JOG-) [PLC output signal |

These signals are used to operate the actuator in P1O pattern 1 (teaching mode) as a positioner
operation axis in the command specification mode.

They are used as starting commands for jogging and inching.

When the + command is issued, the actuator moves in the direction opposite home. When the —
command is issued, the actuator moves in the direction of home.

Whether to perform jogging or inching is specified by a combination of the JOG signal and JISL
signal (jogging/inching switching signal).

(1]

[2]

Jogging
Jogging can be performed when the jog/inching switching signal (JISL) is “0” (OFF).
The actuator moves in the direction opposite home while JOG+ remains “1” (ON), and will
decelerate to a stop once JOG+ turns “0” (OFF).
The actuator moves in the direction of home while JOG- remains “1” (ON), and will decelerate to
a stop once JOG- turns “0” (OFF).
The operation is based on the following parameter settings:

e Speed :Defined by parameter No. 26 (PIO jog speed)

o Acceleration/deceleration :Rated acceleration/deceleration

(The specific value varies depending on the actuator.)

To stop jogging (cause the actuator to decelerate to a stop), turn the current JOG signal from
“1” (ON) to “0” (OFF) or turn both JOG+ and JOG- “1” (ON).

Inching
Inching can be performed when the jog/inching switching signal (JISL) is “1” (ON).
Every time the JOG signal switches from “0” (OFF) to “1” (ON), the actuator moves by the
inching distance.
JOG+ causes the actuator to inch in the direction opposite home, while JOG- causes it to inch in
the direction of home.
The operation is based on the following parameter settings:

e Speed :Defined by parameter No. 26 (P1O jog speed)

e Travel distance :Defined by parameter No. 48 (PIO inching distance)

o Acceleration/deceleration :Rated acceleration/deceleration

(The specific value varies depending on the actuator.)

If the actuator is currently performing normal operation, it will continue with the normal operation
even after the JOG+ or JOG- signal is turned “1” (ON) (= the JOG signal will be ignored). Also
when the actuator is currently paused, it will not operate even after the JOG+ or JOG- signal is
turned “1” (ON) (= the JOG signal will be ignored).

/N Caution

Take note that the actuator may collide with a mechanical end before a home return is completed,
because the software stroke limits are still disabled during this period.
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(15) Jog/inching switching (JISL) |PLC output signal
This signal is used to switch between jogging and inching.
JISL = “0” (OFF) : Jogging
JISL =“1" (ON) :Inching
If the JISL signal switches to “1” (ON) while the actuator is jogging, the actuator will decelerate to a
stop and then the inching function will be performed.
If the JISL signal switches to “0” (OFF) while the actuator is inching, the actuator will complete the
inching and then the jogging function will be performed.

Jogging or inching is specified by a combination of the JISL signal and JOG+/JOG- signal.
The table below summarizes the relationship between these signals.

Jogging Inching
JISL “0” (OFF) “1” (ON)
Speed Parameter No. 26 (jog speed) Parameter No. 26 (jog speed)
Travel distance Parameter No. 48

(inching distance)

Acceleration/deceleration Rated value (The specific value Rated value (The specific value
varies depending the actuator.) varies depending on the
actuator.)

(16) Teaching mode command (MOD) [PLC output signal |
Teaching mode status (MODS) |PLC input signal|
This signal is used when the actuator is operated in P1O pattern 1 (teaching mode) as a positioner
operation axis in the command specification mode.
Turning the MOD signal “1” (ON) switches the normal operation mode to the teaching mode. *1
The controller for each axis turns the MODS signal “1” (ON) upon switching to the teaching mode.
On the PLC side, teaching operation should be performed after confirming that the MODS signal has
turned “1” (ON).
*1 The following conditions must be met before the normal operation mode can be switched to the
teaching mode:
o Actuator operation (= the motor) is stopped
e The JOG+ signal and JOG- signal are “0” (OFF)
e The position data read command (PWRT) signal and positioning start (CSTR) signal are “0”
(OFF)
The PWRT signal must also be “0” (OFF) for the teaching mode to switch to the normal
operation mode.

87



’ A ' DeviceNet Gateway

(17) Position data read command (PWRT) |PLC output signal |

Position data read complete (WEND) |PLC input signal|

These signals are used when the actuator is operated in PIO pattern 1 (teaching mode) as a

positioner operation axis in the command specification mode.

The PWRT signal is effective when the MODS signal is “1” (ON).

Turn the PWRT signal “1” (ON) and keep it in this condition for 20 msec or more (*1), and the current

position data will be written to the “Position” field under the position number currently specified by the

PLC. (*2)

The WEND signal turns “1” (ON) upon completion of writing.

On the host PLC side, the PWRT signal should be turned “0” (OFF) after the WEND signal has

turned “1” (ON).

If the PWRT signal is turned “0” (OFF) before the WEND signal turns “1” (ON), the WEND signal will

not turn “1” (ON).

Turning the PWRT signal “0” (OFF) will turn the WEND signal “0” (OFF).

*1  Keep the signal “1” (ON) for 20 msec or more. If the signal is turned “1” (ON) for less than 20
msec, the data may not be written.

*2 If any data other than the position is undefined, the default value of the corresponding
parameter will be written.

MODS
(GW—PLC) —‘
PWRT
(PLC—GW)

WEND
(GW—PLC)

20 msec or more

(18) Forced brake release (BKRL) |PLC output signal|
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7.3  Basic Operation Timings

(1) Ready

Start the actuator by following the procedure below after confirming that the slider or rod is not

colliding with a mechanical end and the load is not contacting any surrounding equipment:
[11 Cancel the emergency stop or enable energization of the motor drive power.

[2] Supply the 24-VDC controller power: 24-V and 0-V terminals on the power-supply terminal

block

[3] Setthe minimum required parameters.

(Example)

¢ To change the feed rate during teaching:
Change the value of parameter No. 35 (Safety speed).

[4] Inthe positioner mode or simple direct mode, set optimal values in the “Position,” “Speed,”

“Acceleration,” “Deceleration” and other fields in the position table.

Condition of

safety circuit —

Controller power
Supply of 24 VDC

SV lamp

Emergency stop cancelled

)

N

(Illuminates in orange only for 2 seconds, and then turns off. X Green

(Front panel)

Controller ready

\~{Default parameter setting

™~

(CRDY)

‘0" (OFF)

Pause cancelled

Pause (STP)

Servo ON command

(SON)

Operation ready

(SV)

Position complete

—p
1.6 secorless’

(PEND)

/N Caution

Emergency stop cancelled

1.6 sec or less d—b»

Servo ON

When the power is turned on while an emergency stop is being actuated and then the emergency stop
is cancelled (= the SON signal is turned “1” (ON)), the servo will turn ON after an elapse of up to 1.6
sec following the cancellation of the emergency stop.
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A\ Warning

With the ACON, the excited magnetic phase is detected when the servo turns ON for the first time
after the power on. Because of this operation, the actuator normally moves by approx. 0.5 to 2 mm,
although the specific value varies depending on the ball screw lead.

(On rare occasions, the actuator may move by up to one half the ball screw lead depending on the
position where the power is turned on.)

Also note that if the power is turned on near a mechanical end, the actuator may contact the
mechanical end during the detection operation and reverse its direction.

Exercise due caution not to allow the work or hand to contact any surrounding part or structure and
sustain damage as a result.
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(2)

Home return operation

Since the controller unit adopts an incremental position detector (encoder), the mechanical
coordinate values will be lost once the power is cut off.

For this reason, home return must be performed after the power is turned on in order to establish the
mechanical coordinate values.

To perform home return operation, input the home return command (HOME) signal.

If a simple absolute R unit is connected to the controller unit to make the actuator an absolute axis,
home return operation is no longer required.

Operation timings
: When the start button is pressed, the home return command (HOME) signal is
turned “1” (ON).
peration| : [11 The actuator starts moving toward the mechanical end on the home side.
[2] The actuator contacts the mechanical end, and then reverses its direction and
pauses at the home position.
- The home return complete (HEND) signal turns “1” (ON).

i

PLC process 2: The home return command (HOME) signal is turned “0” (OFF) after confirmation
that the HEND signal has turned “1” (ON).
PLC process 3|: The actuator starts continuous operation.
Home return command
(HOME) — q
Home return complete /'
(HEND)
Position complete
(PEND)

Moving (MOVE) S

1 msec or less —pi\:

Actuator movement

Power on
position <2
position

Mechanical
Home

end

Take note of the following points regarding home return:

[1]
(2]

[3]

/N Caution

Confirm that no obstacle is present in the home return direction.

If any obstacle is found in the home return direction, temporarily move the actuator in the direction
opposite home and remove the obstacle.

Turning the HOME signal “1” (ON) causes the PEND signal to turn “0” (OFF) and MOVE signal to
turn “1” (ON).

Turn the HOME signal “0” (OFF) again after confirming that the HEND signal has turned “1” (ON)

while the HOME signal is still “1” (ON).
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3)

Operation by position number specification
The following explains positioner operation in the position number specification mode or command
specification mode.

B Operation

Enter position data in the controller’s position table beforehand, and specify each desired position

number using the applicable link resister in the PLC.

Push-motion operation, speed change during movement, pitch feed by relative coordinate

specification and other operations are the same as the corresponding operations performed in the

P1O (I/0O cable) mode. Refer to the operation manuals for the PCON, ACON, SCON and ERC2.

[1]1 Set the position number in the command position number register.

[2] Next, confirm that the position complete (PEND) signal is “1” (ON) and then turn the start
command (CSTR) signal “1” (ON).

[3] PEND turns “0” (OFF) tdpf after CSTR has turned “1” (ON).

[4] Turn CSTR “0” (OFF) after confirming that PEND has turned “0” (OFF).

[5] MOVE turns “1” (ON) simultaneously as PEND turns “0” (OFF) or within 1 Mt thereafter.

[6] When the remaining travel falls within the specified positioning band (INP), PEND turns “1”
(ON) if CSTR is “0” (OFF), after which the completed position number is output.
Accordingly, when reading the completed position number after completion of positioning,
check the position number after waiting for an appropriate time after PEND has turned “1”
(ON) (= time needed to complete the remaining travel).

/N Caution

When the start (CSTR) signal turns “1” (ON), the position complete (PEND) signal turns “0” (OFF)
and moving (MOVE) signal turns “1” (ON).
Be sure to turn the CSTR signal OFF after conforming that PEND has turned OFF while the CSTR

signal is still ON.
If CSTR remains ON, PEND will not turn ON after completion of movement, as shown below.

Start (CSTR)

Position complete (PEND)

Moving (MOVE) 4

Actuator \
Movement complete

If another movement command specifying the same position is issued, the position complete
output will turn OFF, but the moving output will not turn ON.

The moment the position complete output turns ON while the moving output is ON, the moving
output turns OFF even when the actuator is moving. Accordingly, increasing the positioning band
among position data may result in a situation where the actuator is still moving after the moving
output has turned OFF simultaneously as the turning ON of the position complete output.

When the actuator reaches a soft limit after continuous incremental moves, the position complete
signal is output.
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(]

Command

position number N ST

{ \
(PLC—GW) p p2 X ,< p3

[2] T1

Start command \‘

CSTR
(PLC—=GW)

#2
[3] tdpf

[4]

Position complete \
PEND / .

(GW—PLC) Nl

Completed

p2

position number [

(GW—PLC) p1

(31—

TN/

=

=1Mt

1

Moving
MOVE

(GW—PLC)

*1 T1: Set T1 as 0 ms or greater by considering the scan time of the host controller.
2 Yt+2Mt + Xt<tdpf< Yt + 2Mt + Xt + 7 (ms)
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(4) Operation in the direct numerical specification mode

94

A function is provided to operate the actuator in the push-motion operation mode by writing the
position data, acceleration/deceleration data, speed data, current-limiting value and positioning band
directly to the link registers in the PLC, without using the position table in the controller.

In the case of push-motion operation, all of the above data are set.

In the case of normal positioning operation, the push-current limiting value data, PUSH signal and
DIR signal are not required among the data required in push-motion operation.

Take note that with either operation, the actuator will not operate unless all necessary data are set.

B Operation
[Push-motion operation]

[11 Set the push-motion start position data in the position data specification area.

[2] Setthe speed at which to travel to the push-motion start position in the speed specification
area, and set the corresponding acceleration/deceleration in the acceleration/deceleration
area. Even if acceleration/deceleration is not set, the setting of parameter No. 9, “Default
acceleration/deceleration” will not be applied.

[3] Set the travel for push-motion operation in the positioning band specification register. (*)

[4] Set the push-current limiting value data to set the push force in the push-current limiting value
register.

[5] Turn the PUSH (push mode specification) signal “1” (ON).

[6] Use the DIR (push direction specification) signal to select the push direction.

Push-motion operation is performed in the direction opposite home when the DIR signal is “1”
(ON), or in the direction of home when the DIR signal is “0” (OFF).

[71 Thereafter, turn the start (CSTR) signal “1” (ON) after confirming that the position complete
(PEND) signal is “1” (ON).

The data set in [1] to [4] are read by the controller at the “0” (OFF) > “1” (ON) edge of CSTR
(= leading edge of the signal).

[8] PEND turns “0” (OFF) tdpf after CSTR has turned “1” (ON).

[9] Turn CSTR “0” (OFF) after confirming that the PEND signal has turned “0” (OFF) or MOVE
signal has turned “1” (ON).

[10] MOVE turns “1” (ON) simultaneously as PEND turns “0” (OFF) or within 1 Mt thereafter.

[11] PEND turns “1” (ON) when the motor current reaches the push-current limiting value set in [4]
as a result of push-motion operation, while CSTR is still “0” (OFF). (The push-motion
operation has completed.)

If the motor current does not reach the push-current limiting value set in [4] even after the
actuator has entered the positioning band set in [3],_the PSFL (missed work) signal turns “1”
(ON).

In this case, PEND does not turn “1” (ON). (The actuator has missed the work.)

[12] The current position data is constantly refreshed.

[13] Turn PUSH “0” (OFF) after PEND or PSFL has turned “1” (ON).

*  Take note that even if the positioning band specification data is not set, the setting of
parameter No. 10, “Default positioning band” will not be applied.

[Normal positioning operation]

In the case of normal positioning operation, the PUSH signal remains “0” (OFF) in [5] above. Also,
the setting of push-current limiting value data in [4] is not required. PEND turns “1” (ON) when the
remaining travel falls within the positioning band specification data range set in [3] while CSTR is still

‘0" (OFF).
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M

Position data
setting

(PLC — GW)

m I n2

Speed and™ (2]
acceleration/deceleration
setting

(PLC — GW)

V2

e [3]
Set value of \
positioning band -
data m m2
(PLC— GW)

=]
Set value of push- \
current limiting

data t1 2
(PLC— GW)

XX X X

)

Push mode
PUSH
(PLC = GW)

S [6]\
Push direction ,

DR T T Ty,
(PLC — GW)

‘17] T 1

<—>|

Start command \ [13]
CSTR

(PLC = GW) —(é / \
Position complete/ tdpf * 2 9] \

work /rpissed [i] I
PEND. PSFL / ¥
(GW—PLC) S~ il
Current /
position N
w—prcr ™ | NI AT e 2
Il[10] =Mt (2] =Mt
Moving <—>{
MOVE
(GW—PLC)

*1 T1: Set T1 as 0 ms or greater by considering
the scan time of the host controller.
*2 Yt + 2Mt + Xt < tdpf < Yt + 2Mt + Xt + 7 (msec)
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The target position data, acceleration/deceleration data, speed data, positioning band data and push-
current limiting data can be changed while the actuator is moving. After the applicable data has been
changed, turn CSTR “1” (ON) for at least tdpf.

Also wait for 1 Mt or more after CSTR is turned “0” (OFF) until CSTR is turned “1” (ON) again.

An example of changing the speed and acceleration/deceleration data is shown below.

—_— T

(1]
Set value of speed and
acceleration/ N ———
deceleration data
nl n2 X

(PLC=GW) /o

n3

N/

[2] 13]
twecsON twcsOFF \ twcsON

N

CSTR
(PLG—=CW)

tdpf

PEND
(GW—PLC)

MOVE
(GW—PLC)

Actuator speed /

Speedn3

=1Mt
Speedn2

twcsON= 1Mt
twcsOFF= 1Mt

/N Caution

. If the speed data is not set or the set speed is zero, the actuator will remain stopped and an alarm
will not generate.

2. If the speed data setting is changed to zero while the actuator is moving, the actuator will
decelerate to a stop and an alarm will not generate.

3. Even when only the acceleration/deceleration data or speed data is changed while the actuator is
moving, the target position data must still be set.

4. Even when only the target position data is changed while the actuator is moving, the

acceleration/deceleration data and speed data must still be set.

—_
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(5) Simple direct operation (Command specification mode)
The actuator is operated by writing the target position data in the PLC'’s link register and specifying
other data such as the speed, acceleration/deceleration, positioning band and push-current limiting
value in the position table.

B Preparation
Set all position data other than the target position (= speed, acceleration/deceleration, positioning
band and push-current limiting value, etc.) in the position table.

B Operation
[Normal positioning operation]

[1]
[2]
[3]

[4]
[5]

[6]
[7]

[8]
[9]

Set the target position data in the position data specification register.

Set the position number in the command position number register.

Turn the start command (CSTR) signal “1” (ON) after confirming that the position complete
(PEND) signal is “1” (ON) or moving (MOVE) signal is “0” (OFF).

The target position data is read by the controller at the “0” (OFF) - “1” (ON) edge of CSTR
(= leading edge of the signal).

PEND turns “0” (OFF) tdpf after CSTR has turned “1” (ON).

Turn CSTR “0” (OFF) after confirming that the PEND signal has turned “0” (OFF) or MOVE
signal has turned “1” (ON).

Do not change the target position data until CSTR is turned “0” (OFF).

MOVE turns “1” (ON) simultaneously as PEND turns “0” (OFF) or within 1 Mt thereafter.
The current position data is constantly refreshed. When the remaining travel falls within the
specified positioning band (INP), PEND turns “1” (ON) if CSTR is “0” (OFF).

Accordingly, when reading the data of the position at which the actuator has stopped upon
completion of positioning, check the data after waiting for an appropriate time after PEND has
turned “1” (ON) (= time needed to complete the remaining travel).

Also take note that the current position data may change slightly due to vibration, etc., even
when the actuator is stopped.

MOVE turns “0” (OFF) simultaneously as PEND turns “1” (ON) or within 1 Mt thereafter.
The target position data can be changed while the actuator is moving.

To change the target position while the actuator is moving, change the target position data,
wait for an elapse of at least the PLC scan time, and then turn CSTR “1” (ON).

In this case, turn CSTR “1” (ON) for at least tdpf. Also wait for 1 Mt or more after CSTR is
turned “0” (OFF) until CSTR is turned “1” (ON) again.

[Push-motion operation]
Push-motion operation is performed by setting the push-current limiting value in the “Push” field of
the position table in the preparation stage and then performing positioning by specifying the
applicable position number.
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-

Position data

. ;= -
setting e { n2 X \< n3
(PLC-GW) g WP 4
[2]
Command
position Ny oy
(PLC=GW) P! i /K\___”_/< i
#1
T
e 3 %3 ¥4
twesON twesOFF
Start command
CSTR |
(PLC—GW) 7
[4 |def| 5

Position complete
PEND

N

(GW—PLC)

Current

position
(GW—PLC)

Moving
MOVE

=1Mt

(GW=PLC)
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*1 T1: Set T1 as 0 ms or greater by considering the
scan time of the host controller.
*2 Yt + 2Mt + Xt < tdpf < Yt + 2Mt + Xt + 7 (msec)

*3 twcsON > 1Mt
*4 twcsOFF > 1Mt
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7.4

Command Transmission

Commands can be used in the command specification mode.

A timing chart of command transmission is given below.

Every time control/status data is exchanged for any of the connected axes in normal operations, the
Gateway Unit analyzes each request command and responds to the command.

The PLC and Gateway perform the following steps:

(1]
(2]
(3]

(4]
(5]

After confirming zeros in a response command, the PLC application sets the next request command
and data required.

After detecting non-zero data in the request command, the Gateway Unit sends the request data to
the applicable axis.

After receiving a response from the applicable axis, the Gateway outputs a response result.

After checking the response result, the PLC application clears the request command.

After detecting that the request command has been cleared, the Gateway clears the response
command and waits for the next command.

Steps [1] through [5] are repeated in continuous command transmissions.

Request command, \ Request = 0000H

Output of PLC request
(PLC - GW) data /

(1] (2]

\Q 4]

Transmission to/from the
controller is performed by [5]
the Gateway

(3]

\/ Response command,
Gateway response

Response = 0000H \ data /
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8. Network System Building Procedure

8.1 Procedure

The procedure to start up a DeviceNet network using the gateway unit is shown below.

(1) Installation
Install the DeviceNet gateway unit, axis controller and other necessary units in the

control panel.
(2) Wiring

Wire the gateway unit’'s 24-V power supply and field network, and also wire for SIO
communication, etc.
(Refer to 4.)

{

(3) Set the address of each axis controller (Refer to 4.3.2 and 8.2.)
Set the SIO baud rate of the axis controller (Refer to 8.2.)

{

(4) Setthe baud rate, node address and mode setting switch of the gateway unit. (Refer to

2.3 and 8.3.)
l

(5) Set the node address and baud rate on the DeviceNet master side and assign the

master PLC address (Refer to 8.4.)

(6) Create a controller position table

{

(7) Create a PLC ladder sequence
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8.2  Settings for Controller Communication

For the controller to be able to communicate with the Gateway, the settings specified below must be
performed.

(1) Setting the axis number

Set a unique axis number in a range of 0 to 15.

Take note that the range of settable axis numbers varies depending on the operation mode of the
Gateway Unit.

The steps to set an axis number using the PC (software) are explained below. For details, refer to
the operation manual for your PC (software) or teaching pendant.

[11 Connect the PC (software) or teaching pendant to the Gateway Unit, and turn the port switch

ON.

(Note) Link only the target axis via SIO. Specifically, connect only the target axis to the 4-way
junction. When setting an axis number for the next axis, swap the connectors for the
current and next axes.

[2] Start the PC software.

[3] Click Settings (S), and then select Controller Settings.

[4] Click Assign Axis Number (N).

[5] When the axis number assignment table appears, set a desired number.
[6] Click OK, and then press the Esc button.

[71 Swap the SIO link cables to set an axis number for the next axis.

[8] When all axis numbers have been set, connect all axes to the SIO link.

(Note) You can also disconnect only the target axis from the SIO link and connect it to the PC
or teaching pendant via one-on-one connection. (Steps [2] to [6] above are the same.)
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(2) Setting the baud rate for SIO communication
Set the applicable parameter using the PC software or teaching pendant in the same manner as in

(1).
[11 Set parameter No. 16, “SIO baud rate” to “230400” (230.4 kbps).
SIO communication cannot be performed at any other baud rate but 230.4 kbps.
[2] Set parameter No. 17, “Slave transmitter activation minimum delay” to “5” or less.
To turn the communication cycle at the maximum speed, set “0.”

The figure below shows the user parameter setting screen of the PC software.

Bpa rameter[Axis No.0]

= ]jslf=;

User ‘

Mo Name Value

11| (For future expansion)

12|Default positioning current limit [%] 35
13|Default home current limit [%] 35
14| (For future expansion) ]
15|Disable "STOP' Input[0:Enable/l1:Disable] 1
16|8TI0 Baudrate[bps] 38400
17Min delay for activating local transmitter[msec] 5

18| (For future expansion)

1%| (For future expansion)

20| (For future expansion)
21|Disable '"ServoON' Input [0:Enable/1:Disable] i =
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Setting the Gateway Unit and PLC Master

For the Gateway Unit to be able to communicate with the master station.
This setting must be the same between the master station and gateway unit.

O:ON X:OFF
Item Gateway Unit setting PLC master setting
Baud rate | Baud-rate setting switches Baud-rgte setting
switches
Node Address setting switch Gateway node
address addresses
Mode setting switch Occupied area
No SWA1 settings
' 4 3 > 1 Output Input
(bytes) | (bytes)
1 X X X X 52 28
2 X O X X 76 40
310 X X X 100 52
Assignments ST o [ o | 124 64
5] O | O X X 196 100
6 X X O X 48 48
7 X X X O 160 160
8 X O X O 128 128
9| O X X O 64 64

Direct numerical specification mode, 4 axes
Direct numerical specification mode, 6 axes
Direct numerical specification mode, 8 axes
Direct numerical specification mode, 10 axes
Direct numerical specification mode, 16 axes
Position-number specification mode, 16 axes
Command specification mode, Large

Command specification mode, Middle

Command specification mode, Small

(1)

(2)

3)

104

Setting the baud rate for DeviceNet communication
The baud rate must be the same between the Gateway Unit and the PLC master.

[11 Gateway Unit
Baud-rate setting switches (DRO, DR1)
[2] PLC master

Baud-rate setting switches of the master unit

Node address
[11 Gateway Unit

Node-address setting switches (NA1 to NA32)

[2] PLC master
Node-address setting switches

(Referto 2.3.)

(Refer to the operation manual for the
PLC.)

(Refer to 2.3.)

(Refer to the operation manual for the
PLC.)

* Normally the node address of the PLC master is set to 63.

Setting the Gateway Unit mode

Set the operation mode of the Gateway Unit using the mode setting switch SW1 (refer to 2.3).
The settings of this switch determine the I/O size of the Gateway Unit. Accordingly, register this
information in the master as a slave-station 1/0 assignment setting. (Refer to 8.4.3.)
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8.4  Assigning the Master PLC Address by Free Assignment

Slave address assignment can be performed automatically using a DeviceNet configurator. *1

Omron’s configurator comes preinstalled with an EDS file for Omron DeviceNet products. However, this
file must be installed separately in the Gateway Unit to support Al slave devices. Download the EDS file
from IAI's website.

Website: http://www.iai-robot.co.jp File name: rcm-gw-dv.eds

This section explains the network configuration procedure based on free assignment. For details, refer to

the operation manual for your PLC. The example given below assumes use of DeviceNet Configurator

Ver. 2.10.

* A DeviceNet configurator is a software program for building, setting and managing DeviceNet networks
using graphical screen interfaces.

8.4.1  Starting the Configurator

Before commencing the procedure, connect the PLC and PC using a dedicated RS232C cable.

» From the Start menu, point to Programs (P), point to DeviceNet Tools, and then select DeviceNet
Configurator to start the configurator.

» The initial configurator window opens as follows.

UsiMled — DeviceMel Conligursiar
-0 EBEE ERA FAYRD EDEIMRE Y-HD I W
ORI ER e S st [l KE | e® | |F &R G| %8 H
By Vendor
£ [ OMRACH Corporation
- 2 AL Driees
Ci Commmun icalong fdagier
= G o Dawice
- gy Human-Machine nterisce T e
® 2 Positior Cantrolisr
329 Device Tyre
1 R et
: Communications Sdapler

% i Generic Device
: HararMachine Interface
- Fezition Conbrolar
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8.4.2  Creation of Network Configuration

(1) Installing a EDS file
[1] Inthe hardware list shown on the left side of the initial window, select “Communications

Adapter” under “Device Type.”
[2] Click EDS File (S), and then select Install (I). Specify the location where the EDS file is stored,

and install the file.

= 'lintitled ".Einu'-e Bt Gonlfwur ator
$al-hin: L‘-lr.:‘:. :".‘-:-E R E

@O AT AT

oWl S a2 R BEE A

1453 Verder
i [ CMROH Coeporation
B3 Dovice Type
oy G Drhves
& Comsinications Adspier
ES g Derics
i o HumarrMachire Interface iyl z
B Position Condrolier EDS Ir RO 72}4
weirnamy @ AT =] + & cF B
571 rEat =TT TN
|71 Tla-2 CQRCPL/ERCE PO IS [ bi rcxads|
e BRIt = Fabe i
egyeswnd otIEE [
102 ERCE iR iE s 0 |
S st & Bl mlira—kipak |
[ [P s S T TR | ¥
Frd R s [ |
FrA MO [Flectronic Dats Shestivaca) o
FTH 2T .
4= - HME Fisldbus Systems A8 |
FnA 2 ¥ - Communications Adspier |
Tk - AryBas-5 DeviceMat |
RS - 10 {

[3] When the registration is complete, a new level for HMS Fieldbus System AB is created below
Vendor.

Al WAEL AN Pl B MDDt e
|Dwd s % Slinex [Mm Eaag +s2 2 FPE0iain @

Er= T |
= (@ HME Fisihus Sratarss AR
= A& Corvmorcations Sdagter

[ DMROK Gomorsan
DeskaTroe

A i
Compumsations Adasier

Gorere: Devics
Fhuman-Hachine brisriacs
B o, Podias Conbiolle

11}
wmnmale
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(2) Registering the master station
Register the master station (CJ1W-DRM21) to the network.

[1]

Manual operation

+ Drag the master unit from the hardware list and drop it onto the network configuration pane.

Device Mai Configarator

= Mstitlead

Hi-rl BEE R A0 ERAE el 1WA R

D@ =8 | igis| =

i X

1,1# = e

i

G R W

= [ VG Fasibur Sysiems Al

= &iznmvcalm:- foapis
B A Bui-5 Device e £

it () DR Croporamies

53 DewicaTree

u i, B Drsves

E i Communestans Adapies

A =Dien

8] ArBus-5 Devicetint

L2000 W- [RMEN -1

1] G0t DT

|u] GBS0 M-NIRT
|8] CPMEC-G103C-DRT
CPMET-G1 DDC-DAT
18] CEA W DR
LM -DRM -
T =AM

F o Peerion Controlier

!I

L]
S W= CME

* In the above window, bring the arrow over the master (to select the node), and then click the
right mouse button. Next, double-click Change Node Address (A).

= Untithed - Device et Condiur

e

FA- CREE REON A2

@ EDsyeAS v

e MU=l
| DwH 28 oS ihaX B KD G9d e® & F

F ;*Gueric Devics
T Huran-Machioe Bilerlace
# g Position Canlraller

=43 Hrdware il

B .5 Wendlor l-._(:/ :
& (), HMS Fiekbus System: A8 AGi=hip} ¥
E o Camsunieatioes Adapta |
(@] Ay B Davicaht M & Tl ;
# (@ OMRON Coreration - !

3 Dioe s vei®
e gmﬂ‘;,m — moFaies ¢
ﬁ:ﬁ: rl:fr'n.-“al LI d
CNMHA-DRMZ1 -V Y
| CRIDHW-DRTE |
O W-DRMET § enmm i
CRMZE-5001 M-0RT . [
CPMRG-51000-DRT B |
CPMEC-51105-DRT ¥ ERD |
1 W= DRMET e |
CIVMI-DRME W ool [
DR = AR IHRRCEE D). |
EmoRTet BunoeRs |
T |
'-'FI:GB-E F i .
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Next, set the node address to 63 (a desired value between 0 and 63 can be selected)

" Bntitled — DeviceMrl Conficurator

hinh BRI ETND T ;l £ .'- o H—RT !_.

Q) A
D#E !hh&liﬂaﬂﬁl“ﬂ! Jﬂﬂ P
=] Hardware
=] Vendor
£ (3 HMS Fieldbus Systems AR E‘
=i o Communications Sdapter 53
(8] AryBus=5 Devicelet {1 W DR

- [, OMROM Gorporation

=3 Dwwvice Type [
AC Drives

= Gommunications Adaphar

A - M =
BRTERER 0- 63

ok | s |

[2] Automatic recognition
» Click Network Upload.

£ Untitled - DeviceMet Conligarator

B BRE Rl Tl ESmlE MDAl Wil

IDSd | 2B (@ & X

=423 Hardwere ’ BT T
513 Vendor

B (i HME Fieldhus Systera AB

= S Commurications Adapter

MM KE | S e A RS ABD 0 AP

L8 OWFION Corperstion
= E [enioeTyps E,
Bl 22 A Drives
= ?mtmmrm Padapher
Ganaric Device
? Human=Machine ieriscs
5] Position Controller

The master station (CJ1W-DRM21) is automatically recognized and registered in the network
configuration pane on the right side of the window.

T Uniitled - DeviceNet Configurator

-2 BEE ERW FAALR EDSIHEE D AV ARTH
] PR 28 % & i RX||yMm &0 949 4|

B4
=uE HMS Feldbus Syetems 48
=] A Gommunications Adapber

(&) AnrBus-5 DevissMst G BRI
i [, OMROM Corporation
=23 DeviceType =
T =gy A Drives
&1 Communications Adapter
- Gareric Devics
£l Humarr-Machine Fierlace
-y Pesition Coniralier
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(3) Registering the slave
In the hardware list, select the EDS file list you have registered in (1), and then drag and drop the file
to add it the network configuration pane.

The slave is automatically assigned a node address in the order in which it is registered in the
network configuration pane.

: Untitbed = DewviceMet Configur ator

|IDSR 2R ¥ S|l ¥|n@Ka|ga|es s | B & @8]

=3 Hardware
E1H4ZY Vendor
= |E HMS Feldbus Svitems 0B

- g Communications Adapter
@ Ay Bug=5 Deviealet
@ [ OMRON Corporation
= =4 Devica Typs =
Ea AC Drves
Fr g Communicationg Sdapter
- oy, Generic Devios
& ﬁ!* Humarr-Machine Fierface
i Positon Contoller

3 0
G N W-DRMET Biny Buse—_

8.4.3 Creating a Scan List

A scan list is where the slaves that communicate with the master via remote I/O communication over the
DeviceNet network are registered. Use the configurator to assign I/Os for the slave station and register the
assignments to the master.

(1) Setting the I/O size for the slave station (Assigning I/Os for the Gateway Unit)

[11 Select and right-click the slave station (node) added in step (3) of 8.4.2, and then left-click
Properties (P).

T Untitbed - DeviceNel Conlinur alor

-0 ERED ETW TN ESAAE D 1WA A
Ned 28 % & ihex|[Lw@An aq «+«* a5 80

=3 Hardware ?
453 Vendor
= (@ HM3 Fiekbus Systems AB e .
B g Cessinicaties Adaphe &0 S
E FnyBus—5 Duvicebat Gl W-DRMZ1 B goanh
k2 :i OMRON Corporstion
B-55 DevicaTyps 2 | YeskE -

B e AO Drives _
£ Communications Adapter [ HEFAo e '
WEFT-DRME —
ArryBus=5 DevicsHet | Thad-HE b
CROHW-DRMZ1-V
CIOHW-DRT | AR
Gl W= DHRMET —
GPRIE-5001 M-DRT | & THEMD
GPMIC-5100C-DRT By -
GPhED—E'l'l-]:_ERT i....._..._._._._.. —
51 - RN | ¥ RERD
CM1-DRNET-V1 | AFTRLAOER L)

ORTI-AR21 BERIEE D). i
DRTI=C200 |
EEM-DRETH b i |
Wal-M

Wal-5

- gy Ganaric Device

i) HumaneMachine Iniariace

M- o Peeition Controller
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[2] When the AnyBus-S DeviceNet Properties window appears, click the “I/O Information” tab, and
then click Edit.

[3] When the I/O size change window appears, go to the Poll area and set IN/OUT sizes in the
respective fields.
In the screen shown below, the Gateway Unit is used in the position-number specification
mode. (OUT = 48 bytes, IN = 48 bytes)

FapR-hih @RE T FoiE  EnEmaidsk . P ITalAT agatH

Do E R e @ hex Ll e aa +v s = 8 80a2

= 3 Herdware
B3 Verder
= |i HMS Finldnm Symtens SEB
=] :!- Comnmurichbons: Mdapioy #3 o
[ AnyBus-5 Devioehet CHW-DAMY  ArBs-_
5[ OMRON Coperation |
453 DewiaTupe = - -

* AL Drives AnvAuc 5 i Ml i maT

= Comtunications Adspier r-'-:: ::_.r- —— i
AIEFT-DRKZT Shiaad L
Bty Bl Dvica Ml B T

if CEO0HM-DRMZE- | % Fol Lol R I Gyolig

C2O0HW-ORTZ) e OReTEEd ddn j
Cnw- DA Pl 2 g
GPMEE-SDMM-DRT L= Fﬂ v lﬁi
O MR~ 51000~ DT ity e e 5 OO L
%m-m'-t;:-bm - Bit-Girate ———— e e
CMI-DRMET-VT otz F e mizr: [ Brte |
DRTI=ARMH
DRTH-COM B i
Ex-DETE | OUTHR": F Byl Mt EF: ﬁ Brye |
WOB0-M L :
WS - Cpelie — — i

o Oerenic Device | oz Boe LT |

), Humarr-Machicw Tnturface [ Brte |

B o Poaition Conirolie !Ti‘ et I

[4] After both sizes have been set, click OK to display the AnyBus-S Properties window. Confirm
that the values you have just set are shown, and then click Close.

S ilntitled = DevieeNet Casfguralos
Fali-hip  EEED

[DEW 28| ee & 5 X

=43 Hardwars
E 2o Verdor
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: 3
B AnyBhs-5 Devicehien CHW-DAMN  AryBus-_
& [, OMPON Gorporation | 1
E =4 Device Ty 2
E’: AnyBuc=5 Devioe el D744
i VoW |
COF A ROVOF —NE, PR A AT ENTUE i i
Comnecton | Owiin | Bze | Help I
@ Fol Out 4 Byies
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Bit-Sarobe Ot i Bytas
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= 0 Bylas
Crele [a¥ ] 0 Byles
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(2) Registering the slave station (Gateway Unit) to the master
[1] Inthe network configuration pane, drag the slave station and drop it over the master to register
the slave to the master.

. ' Untitled — DeviceMet Configurator

T MUV ﬁn‘i}.{i Tﬁ*ﬂ{m EDST7AE 70D A% ALY

D H| 2 &Iin'v|§| PREX|LE N G e 28

=23 Hardvare
2] Vendor
= (8 HMS Fieldus Systems AB
- A Communications Adapter
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[3] Stillin the device parameters edit window, go to the “Master 1/0O Assignment (OUT)” tab and
“Master I/0O Assignment (IN)” tab to check the results of automatic assignment.
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[4] Once the slave station has been registered in the master station, a return-arrow icon and a
master node address preceded by # are displayed at the bottom right of the slave station icon.
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8.4.4 Online Connection

(1) Click Network (N) and then select Connect to bring the system online.
(You can also click the Connect icon in the toolbar.)
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(3) When the system has been successfully brought online, the indicator in the status bar found in the
bottom right-hand corner of the screen changes to blue and the text changes from “Off-line” to “On-

line.”
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8.4.5 Downloading the Master Scan List

Download to the network master the scan list, settings and other information that have been creased and
updated to this point. Take note that the PLC must be in the “program mode” to be able to download the
scan list.

(1) Double-click the master icon, confirm the device parameters again, and then click Download.
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(2) When the following message dialog box appears asking whether you really want to write the device
parameters, click Yes.
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(3) When all device parameters have been written, click Yes.
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8.5  Assigning the Master PLC Address by Fixed Assignment

Area 1 (3200CH to 3263CH/3300CH to 3363CH) is assigned.

The procedure to assign this area using CX-Programmer (version 6.0 or later) is explained below.

Take note that an I/O table for the PLC system is assumed to have been created in advance. For details,

refer to the operation manual for your PLC.

(1) Bring CX-Programmer online, and then change the mode to “Program.”

) Double-click I/O Table/Unit Settings to open the 1/O table.

) Click Options (O) and then select Transfer [PLC — PC].

(4) Select the I/0 table and high-function unit setting data check box, and then click Transfer.

)  When the transfer result is displayed, check the result and then click OK.

) When the I/O table appears, right-click “CJ1W-DRM21” in the CPU rack, and then click Edit High-

function Unit Settings. The parameter edit window appears.

(7) Click the Clear Scan List switch and set “Clear Scan List.”

(8) Click Transfer [PC — Unit] (T).
When the transfer is completed, the scan list is cleared and the seven-segment LEDs of the master
unit (CJ1W-DRM21) show the following display:

6 3

Blinking Steady light

(9) In the parameter edit window, reset the Clear Scan List switch to “Off.”

(10) Set the Master Fixed Assignment Area Setting 1 switch to “Enable,” and then click Transfer [PC
— Unit (T)].

(11) When the transfer is completed, reset the setting in (10) to “Off.”

(12) Set the Enable Scan List switch to “Enable,” and then click Transfer [PC — Unit (T)].

(13) When the transfer is completed, the scan list becomes effective and the left dot that was blinking in
(8) turns off. Fixed assignment is now completed.
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9. Example of DeviceNet Operation

An example of operating the ERC2-SE and PCON-SE via DeviceNet using Omron’s PLC is explained.

9.1 Configuration Overview

PLC  CJ1m (Omron)

[ Node address 63 |

A

CPU @ CHM-CPU
s >[CPUL DI DO DN Dl @ Clw-ID23
= DO @ CJIW-DD231
]
oo I DeN 2 ClTW-DRMZ1 (Master)
Indicator lamps
Run S F
Pause — I _*g¢_ Position
Emergency = ©- ) > 9% complete
stopreset  _s5— ggfv(:)yon
Emergency Run
stop Alarm
Pause
Emergency stop
reset
Gateway Unit
[ Node address 0 | . DeviceNet
?[I ERC2-SE
SIO link I T .
PC or 4 a0 - | | == Linked axis 0
teaching o E||:| o -
pendant —* PCOMN-SE
B
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9.2  Actuator Operation Pattern

Both linked axes 0 and 1 are operated in the position-number specification mode.

The operation pattern is specified below. Specifically, position No. 0 is specified to cause the actuator to
move to position No. 0 after completion of home return. The actuator pauses for 1 second in this position,
after which position No. 1 is specified to cause the actuator to move to position No. 1. The actuator
pauses for 1 second in this position, after which position No. 0 is specified. These steps are repeated to
make the actuator move back and forth between position Nos. 0 and 1.

Axis
Home
Position P.No O P.No1
Linked axis O
Linked axis 1 — e L 4 L

S

The actuator pauses for 1
second after completing
positioning.

9.3  Various Controller Settings

(1) Setting the axis number
Refer to 8.2.

(2) Setting the baud rate for SIO communication
Refer to 8.2.

(3) Creating a position table

After (2), perform the following steps in the initial window of the PC software:

[1]1 Click Position (T), and then select Edit/Teach (E).

[2] Select axis 0, click >, and then click OK.

[3] When the position data edit window for axis 0 appears, enter the applicable data.
[4] Transfer the data to the controller, and then click X to close the edit window.

[5] Repeat steps [1] to [4] by selecting axis 1.

[6] Shut down the PC software.

[71 Remove the PC cable from the Gateway unit, and turn the port switch OFF.

/N Caution

After specifying any of the various settings pertaining to each SIO-linked axis or creating a position
table by connecting the PC (software) or teaching pendant to the Gateway Unit, always change the
MANU operation mode to <Monitor Mode 2> before shutting down the PC software or teaching
pendant.

Otherwise, the controller cannot be started from the PLC next time.

For details, refer to the operation manual for your PC software or teaching pendant.
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9.4  Setting Up the Gateway Unit

(1) Setting the Gateway Unit mode

Since the actuators are operated in the position-number specification mode, set each position of the
mode setting switch (SW1) as follows:
1: OFF 2:ON 3: OFF 4:OFF

(2) Setting the node address and baud rate for the Gateway Unit

Node address =0

Baud rate = 500 kbps (example)

To effect the above settings, set the DIP switches as follows:
DR1: ON DR2: OFF

NA1, 2, 4, 8, 16, 32: All OFF

9.5 Setting Up the DeviceNet Master Unit (CJ1W-DRM21)

(1) Setting the unit number
On the PLC, set “0” indicating a CPU high-function unit.

(2) Setting the node address

Set the master unit's node address on the network to “63” to prevent duplication with other slaves
within the range of 0 to 63.

(3) Setting the baud rate, etc.
The baud rate is set to 500 kbps. Accordingly, set the DIP switches as follows:
1: OFF 2:ON 3:OFF 4:OFF
* For details, refer to the operation manual for your PLC.

9.6  Assigning the Master PLC Address

Each slave (gateway unit) must be assigned to an I1/O memory area of the CPU unit in which the
master unit is installed.

This assignment is performed either by free assignment where the DeviceNet configurator is used to
automatically assign an /O memory area, or by fixed assignment using CX-Programmer. (Refer to
8.4 and 8.5.)
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assigned as follows. Inputs and outputs will each occupy 24 channels. (Axes 0 and 1 are physically used.)

=
o £
r L
=
o

3202

&

Kral

3223

3263

PLC

(Position-number specification mode)

output

Gateway control signal 0

Gateway control signal 1

Position number

Position number
axis (2)

_______________

Position number
axis (3)

Position number
axis (7)

Position number
axis (8)

Position number
axis (10)

[ Position number |
axis (11)

Position number
axis (12)

Position number
axis (13)

Position number
axis (14)

Position number
axis (15)

Control signal (0)

Control signal (8)

= =

Control signal (9)
"Control signal” |
(10)

Control signal

(11)

Control signal

Control signal
(13)

Control signal
(14)

Control signal
(15)

by
L

Cannot be used. “

[

i)

(Y

W)
[

Note
address

0o

01

0z

03

04

05

06

07

08

09

10

11

12

13

14

15

18

PLC

input

CH
3300 Gateway status signal 0
1 Gateway status signal 1
1302 Completed position | Status signal (0)
T number (0)
3 |Completed position | Status signal (1)
number (1)
4 Completed position | statys signal (2)
number (2)
5 Completed position | gtatus signal (3)
number (3)
- | Completed position ;
B number (4) Status signal (4)
Completed position :
7 number (5) Status signal (5)
Completed position ;
B number (6) Status signal (6)
Completed position .
s
4] number (7) Status signal (7)
Completed position .
A3710 number (8) Status signal (8)
Completed position .
1 numl?er ©) P Status signal (9)
3 Completed position ]
number (10) Status signal (10)
3 FCompIeted posiion|
number (11) Status signal (11)
4 [Completed positon| |
number (12) Status signal (12)
. [Completed position| """
= number (13) Status signal (13)
6 Completed position| |
number (14) Status signal (14)
3317 Completed pos_itTo_n _______________
! number (15) Status signal (15)
~ Cannot be used. P
3323
~ S
3363
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9.7 Ladder Sequence Flowchart

An operation flowchart of Axes 0 and 2, which are both DeviceNet slave axes, is shown below.

(2]

122

Gateway Unit
normal?

Specify the SIO-linked axes.

Start SIO link.

[

Check the axis
(0) (1) power.

Turn on the axis (0) (1)
ser?/o

|
Issue a P. No. 0 command
to axisl(O) (1).

T

Set CSTR to “1.”

[
~

Set CSTR to “0.”

| =3

complete?

1-second timer

[*]

b15=1and b14 =b13 =0, for
3300CH

Set b0 and b1 of 3201CH to “1.”

Set b15 of 3200CH to “1.”

b5 of 3302CH and b5 of 3303CH
are “1.”

Set b4 of 3202CH and b4 of
3203CH to “1.”

Set b13 to b8 of 3202CH and 3203
CHto “0.”

MOVE: b3 of 3302CH/3303CH
PEND: b1 of 3302CH/3303CH

3202CHb1
3203CHb1

PM1: b8 of 3302CH/3303CH
PM2: b9 of 3302CH/3303CH
PM4: b10 of 3302CH/3303CH
PM8: b11 of 3302CH/3303CH
PM16: b12 of 3302CH/3303CH
PM32: b13 of 3302CH/3303CH
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[1]
|

Issue a P. No. 1 command
to axisl(O) (1).

Set CSTR to “1.”
T

Set CSTR to “0.”

| =
T

Positioning to
P. No. 1
complete?

1-second timer

v
(2]

123



’ A ' DeviceNet Gateway

10. Troubleshooting

10.1

Actions to Be Taken upon Problems

If you encountered a problem, follow the steps below to take appropriate actions in order to restore the
system quickly and prevent the same problem from occurring again:

a.

PoomT

aal

Check the statuses of various LED indicators on the Gateway Unit.

[11 Gateway Unit status indicator LEDs (RUN, G.ER, C.ER, T.ER)

[2] SIO communication status LEDs (TxD, RxD)

[3] DeviceNet communication status LEDs (MS, NS)

Check the host controller (PLC, master station) for abnormality.

Check the controller for abnormality.

Check the power-supply voltage of the Gateway Unit.

Check the cables for contact problem, disconnection and pinching.

To check continuity, turn off the power and disconnect the wiring.

Check the noise elimination measures (connection of ground lines, installation of surge Killers,

connection of terminal resistors on communication lines, etc.).

Check operations using the teaching pendant or PC software.

Connect the teaching pendant or PC software to the Gateway Unit and operate each axis to

check the operations and also see if any alarm generates.

Check the /O signals transmitted between the PLC and the controller.

[11 Check the I/O signals of the PLC using the monitor function of the PC software CX-
Programmer (Omron product), etc.

[2] Check the I/O signals of the controller using the status monitor function of the PC software
or teaching pendant.

[3] Confirm that the signals checked in [1] and [2] above are consistent.

Check the events leading up to the problem, as well as the operating condition when the

problem occurred.

Analyze the cause.

Implement countermeasures.

Before contacting IAl, check the items specified in a through i and inform us of the results |
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10.2 Failure Diagnosis

Failure conditions are classified into the following three types:

a. Gateway Unit (CPU or power supply) error
b. DeviceNet communication error
c. ROBO Cylinder controller error

10.2.1 Gateway Unit (CPU or Power Supply) Error

If the Gateway status indicator LED RUN (green) turns off G.ER (red) turns on while the specified power is
supplied, the Gateway Unit is experiencing a control error.

* Check the power-supply voltage of the Gateway Unit. If the specified power is supplied, turn off the
power, and then turn it back on. If the RUN (green) LED still remains unlit or G.ER (red) LED turns on
again, contact IAI.

10.2.2 DeviceNet Communication Error

If a DeviceNet communication error occurs, the C.ER (red) LED indicating the gateway status comes on.
For details, refer to 10.2.4, “Troubleshooting for DeviceNet Communication.”

10.2.3 ROBO Cylinder Controller Communication Error

If a ROBO Cylinder controller communication error occurs, the T.ER (red) LED indicating the gateway
status comes on.

The communication status can also be checked using the TxD (green) and RxD (green) LEDs.
For details, refer to [2], “SIO communication status LEDs” in 2.3, “Name and Function of Each Part.”

* Check the following items:
[1] Check if the communication lines are wired correctly.
e Is the cable connected to the e-CON connector of the recommended size or equivalent?
Wires whose outer sheath diameter is outside the range of AWG22 1.35 to 1.60 cannot be
connected.
Incomplete pressure-welding may still cause poor contact even when there is electrical continuity.
e Were the wires stripped when wiring to the e-CON connector?
If the wires are stripped and pressure-welded, they may short inside the connector.
Check for short-circuiting.
e Was the pressure-welding part slanted during pressure-welding?
If the pressure-welding part was not kept level during pressure-welding, poor contact is also a
possibility.
Check for electrical continuity. Note that poor contact may still occur even when there is electrical
continuity.
If “T.ER” comes on, check the LNK signal, which is a PLC status signal, to identify the axis whose
link connector turns OFF, and then check the wirings and connector connections up to that point.
If “T.ER” still comes on even when no problem was found in the above checks, use an
oscilloscope, etc., to check the voltage waveform between the controller's SGA and SGB that
cannot be linked, to check for noise and also check the voltage. The output voltage from the
Gateway Unit is approx. 10 V. Although the voltage drops slightly as the distance increases, poor
contact is suspected if the voltage is significantly lower. When you contact IAl for this problem,
send us the voltage waveform data of the oscilloscope or a photograph of the oscilloscope
screen.

125



’ A ' DeviceNet Gateway

[2] Check if CFG15 to O (linked axis selection) are set correctly.

[3] Check if the power and 0-V lines between the controller and Gateway Unit are common. Particularly
when multiple units are linked, make sure all 0-V lines are common.

[4] Check if the terminal resistors are connected correctly and if their resistances are appropriate.

[5] Check if a power line or any other noise source is wired near the controller, Gateway Unit or SIO
communication line.
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10.2.4 Troubleshooting for DeviceNet Communication

If you encountered a problem with DeviceNet, check the operating condition and remove the cause
by referring to the table below. The monitor LEDs illuminate in two different colors (red/green). The
statues of these indicators can be used to check the DeviceNet status.

If an error occurs, the MS or NS LED will illuminate or blink in red. If you find a blinking or steady red
LED, check the connections of power-supply and communication cables and also check (reset) the
baud-rate and node-address setting switches once again, and then reconnect the power.

O: Steady light, ®: Unlit, X: Blinking

Monitor LEDs

MS NS

Green Red | Green

Red

Status

Countermeasure

©] - ©)

Normal

O - (]

Waiting for the node
address duplication
check to be completed by
the master

Check if the baud rate of the master matches the baud rates of all
slaves. If any inappropriate setting is found, make the necessary
correction and then restart the system.

Check if the connectors are properly engaged.

Check if the communication power (24 VDC) is supplied. *1
Check if the master is operating correctly.

Check the communication cables for disconnection. *1

Waiting for connection to
be established with the
master

Check if the master is operating correctly.
Check if the slave is registered in the scan list of the master.

Hardware error

Contact IAl. (The DeviceNet board may have to be replaced.)

DIP switch setting error

Check if the baud rate of the slave matches the baud rate of the
master.

Check if all items are configured correctly.

If any inappropriate setting is found, make the necessary correction
and then restart the system.

Detection of duplicate
node addresses or “bus
off” (halting of
communication due to
frequent data errors)

Correct the node address(es) and then restart the system.
Check if the baud rate of the slave matches the baud rate of the
master.

Check if the communication cable length is appropriate. *1
Check the communication cables for disconnection or loose or
disconnected connector. *1

Check if the terminal resistors are installed correctly. *1

Check for possible effect of noise, such as presence of noise
sources nearby or power lines running in parallel with the
communication cables. *1, *2

If any inappropriate setting is found, make the necessary correction
and then restart the system.

Communication time out

Check if the baud rate of the slave matches the baud rate of the
master.

Check if the communication cable length is appropriate. *1
Check the communication cables for disconnection or loose or
disconnected connector. *1

Check if the terminal resistors are installed correctly. *1

Check for possible effect of noise, such as presence of noise
sources nearby or power lines running in parallel with the
communication cables. *1, *2

If any inappropriate setting is found, make the necessary correction
and then restart the system.

The NS LED alternates between

steady green and blinking

green, or the NS LED alternates

between blinking red and
blinking green.

Communication error

Check if the slave is registered in the scan list of the master.
Check the 1/O areas for duplicate assignment to other slave.

Check the 1/0 areas for overflow beyond the areas permitted by the
master unit (in the case of fixed assignment).

*1

4.1, “Overall Wiring Configuration.”

A problem is suspected in the DeviceNet communication cable or DeviceNet power supply. Check
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