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1. Overview

This document describes the hardware specifications of the product. Refer to the separately
provided “Firmware Specifications: ED-051-8-001-1-***-0" for the functional and firmware-
dependant specifications.

1.1. Features

« This product provides a gateway function that connects a host PLC and the single-axis
controllers manufactured by |Al via various types of fieldbuses and Modbus.

« The product can be connected to Modbus-compatible single-axis controllers (currently “RCP2”
and “ERC”).

« The ANYBUS-S Series manufactured by HMS has been loaded as a fieldbus module. “CC-
Link,” “ProfiBus” and “DeviceNet” are currently supported. It can be connected to a teaching
pendant or PC software.

1.2. Product Configuration

Fieldbus type Product specifications Remarks

CC-Link CC-Link specifications

ProfiBus ProfiBus specifications

DeviceNet DeviceNet specifications

Ethe ications
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2. Product Specifications

2.1. General Specifications

ltem Specification

Power supply voltage 24V £ 10%

Power supply current 300 mA max
Environment | Operating temperature | 0 to 4°C
Operating humidity 85% RH or less (non-condensing)
Operating atmosphere | Not subject to corrosive gas
Storage atmosphere -10 to 65°C
Storage humidity 90% RH or less (non-condensing)

10to 57 Hz in X, Y and Z directions; single amplitude ---
0.035 mm (continuous), 0.075 mm (intermittent)

Protection degree IP20
Weight 480 g or less
External dimensions 35 (W) x 178.5 (H) x 68.1 (D) mm

Vibration resistance
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2.2. Appearance/Outline Drawing

2.21. Name and Function of Each Part

[1] LED indicator

[3] Switch for user
setting

[4] Modbus
connector

[6] T.P. connector

2.2.1.1. [1] LED Indicator
Gateway status monitoring LED

Indicator color

[2] Fieldbus module

LLLEL

/ [5] Port switch

l

b

[7]1 Power/EMG
connector

Description

Green

Refer to the separately provided “Firmware Specifications.”

Red

Refer to the separately provided “Firmware Specifications.”

Red

Refer to the separately provided “Firmware Specifications.”

Red

Refer to the separately provided “Firmware Specifications.”

Green

Modbus sending data: Blinking during communication

Green

Modbus receiving data: Blinking during communication
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2.2.1.2. [2] Fieldbus Module

221.21. CC-Link

A. CC-Link communication

/ connector

SLD
FG

DAL e
DB °
DG [{( °

B. Rotary switch for
communication speed setting

BR

SA
9 Xf ¥~ C. Rotary switch for station
@ L number setting

S
X

0O
O 0) <= D. CC-Link monitoring LED
RD

CC-Link communication connector

Signal name Description

Communication line A

Communication line B

Digital ground

Shield. Connecting the cable shield.
Connected to “FG” and the frame.
Frame ground

Connected to “SLD” and the frame.

* The “mating connector (SMSTB2.5/5-ST-5.08AU by Phoenix Contact),” “terminating resistance cable
110 Q” and “terminating resistance cable 130 Q” are supplied.
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B. Rotary switch for communication speed setting
Use the rotary switch “BR” to set the communication speed.

Rotary switch setting number Communication speed
0 156 kbps
1 625 kbps
2 2.5 Mbps
5 Mbps
4 10 Mbps
Setting to 5 or more prohibited Error

C. Rotary switch for station number setting
Use the two switches to set the station number between 1 and 64.

Rotary switch setting number Description
SAx10 To set the second digit
SA x 1 To set the first digit

[Example] To set the station number to “12”
Set “SA x 10" to “1.”
Set “SA x 17 to “2.”

D. CC-Link monitoring LED

Indicator color Description

The LED will be lit when the communication is started, and will
Green be unlit if the communication is interrupted for longer than a
specified period of time.

Green The LED will blink while sending data.

Green The LED will blink while receiving data.

LED lit: Error on receiving data addressed to the self station
LED blinking: When any changes are made during
communication to the setting of the rotary switch for
communication speed setting or to the setting of the rotary
switch for station number setting
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2.21.22. ProfiBus

ProfiBus communication
connector

. Terminating resistance switch

. Rotary switch for address

setting

. ProfiBus monitoring LED

A. ProfiBus communication connector
D-sub connector

Signal name

Description

B-Line

Communication line B

A-Line

Communication line A

Housing

Shield

Shield
Connected to the frame.

* The mating connector is not supplied.
*Pins 1, 2, 4, 5,6, 7 and 9 are not connected.

B. Terminating resistance switch

Status

Description

ON

Terminating processing is enabled.

OFF

C. Switch for address setting

Terminating processing is disabled.

Use the two switches to set the station number between 1 and 64.

Rotary switch setting
number

Description

x 10

To set the second digit

x 1

To set the first digit
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D. ProfiBus monitoring LED

Indicator color

Description

Red

Offline status when the LED is lit

Green

Online status when the LED is lit

2.2.1.2.3. DeviceNet

LED unlit: No error

Blinking at 1 Hz: Configuration data error

Blinking at 2 Hz: Parameter data error

Blinking at 4 Hz: ProfiBus communication initialization error

DeviceNet communication
connector

DIP switch for
communication speed
setting

. DIP switch for address

5080060
O

setting

£
500

M

DeviceNet
monitoring LED

A. DeviceNet communication connector

Pin color

Description

Black Negative side of the power supply cable

Blue Communication data low side

- Shield

White Communication data high side

Red Positive side of the power supply cable

B. Switch for communication speed setting

Communication speed

125 kbps

250 kbps

500 kbps

Setting prohibited
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C. Switch for address setting

Node address
(MAC ID)

0

D. DeviceNet monitoring LED

Indicator color

Indicator status

Description

Green

Lit

Operating normally

Red

Lit

Hardware error

Blinking

There is a minor error such as a DIP switch setting
error. The system can be restored by reconfiguring the
settings, efc.

Unlit

Cases such as power is not supplied

Lit

The connection has been established and the system is
in communication normally.

Blinking

Online, but the connection is not established.

Lit

Cases such as a node address is duplicated
Communication cannot be established.

Blinking

Communication error (communication timeout error,
etc.)

Unlit

2.2.1.3. [3] Switch for User Setting

Cases such as power is not supplied to the DeviceNet

Description

Refer to the separately provided “Firmware Specifications.”

Refer to the separately provided “Firmware Specifications.”

Refer to the separately provided “Firmware Specifications.”

Gateway Product Specification (Hardware)

Refer to the separately provided “Firmware Specifications.”
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2.2.1.4. [4] Modbus Connector

This is a connector to connect the port control input and the Modbus communication line.
Connector model

Gateway side:  MC1.5/6-G-3.5 (by Phoenix Contact)

Mating side: MC1.5/6-ST-3.5 (by Phoenix Contact)

Signal name Description
PORT IN Port control input
PORT N Port control input N
SGA Communication line A

SGB Communication line B
GND Digital ground

FG Frame ground
Connected to the frame.

* The mating connector is supplied.
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2.2.1.5. [5] Port Switch

“T.P. connector” output changeover switch

Description

Supply the power to the teaching pendant.

The EMG line connecting “S1” and “S2” to the teaching pendant is internally open.

Cut off the power to the teaching pendant.
The EMG line connecting “S1” and “S2” to the teaching pendant is internally shorted.

2.2.1.6. [6] T.P. Connector
Connector used to connect the teaching pendant/PC cable
2.2.1.7. [7] Power/EMG Connector
Connector used to connect the power supply input and the emergency stop line

Gateway side:  MO1.5/6-GL-3.81 (by Phoenix Contact)
Mating side: MC1.5/6-ST-3.81 (by Phoenix Contact)

Description

Positive side of the 24-V power supply

Negative side of the 24-V power supply

Emergency-stop switch contacts: When the port [2] is ON, these contacts open
the emergency-stop switch line to the teaching pendant. When the port is OFF,
S1 and S2 are shorted.

* The mating connector is supplied.
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2.2.2. External Dimensions
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2.2.3. Performance/Functionality

2.2.3.1. Modbus Interface

Specification item Content
Communication EIA485
Communication protocol MODBUS
Interface IC EIA485-compliant part (75176)
Terminating resistance Present (internal terminating processing)

2.2.3.2. T.P. Interface (Teaching Port)

Specification item Content
Communication RS485
Communication protocol MODBUS
Interface IC EIA485-compliant part (75176)
Terminating resistance Present (internal terminating processing)

2.2.3.3. EMG Line (S1, S2)

These lines are connected to the EMG switch on the teaching pendant via the T.P. connector.
(Refer to 2.2.3.4, “Port Control Input/Port Switch,” for the internal circuit diagram.)

Specification item

Rated voltage
Rated current

* The rated current value is limited by the internal “EMG switching contacts” specifications. If multiple
relays are to be connected, make sure the rated current value is not exceeded.
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2.2.3.4. Port Control Input/Port Switch

It is possible to control the port status externally by using this input.

Specification item

Content

Input voltage

24 VDC + 10%

Input current

7 mA

Leak current

1 mA max

Insulation method

Not insulated

External device connection

No-voltage contacts *

* Only the “no-voltage contacts” connection is recommended.

— Q1 O—

EMG-line switching contacts

\

\

24V

A

Teaching pendant

A

T.P. connector

Teaching
power circuit

S1

/

S2

O

N

24V

Power/EMG connector

Port control input no-
voltage contacts

r/oi

Port switch

O

PORT IN

560 Q

PORT N

Port control input

—®

DA

DB

GND

FG

Modbus connector

Port switch

3.3KQ

Internal gateway circuit

EMG-line
switching relay
drive circuit

Teaching pendant
power

EMG-line switching
contacts

OFF

OFF

Cut off

Shorted

ON

OFF

Supplied

Open

ON

Supplied

Open

ON

Gateway Product Specification (Hardware)
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3. Setup

3.1. Environment

3.1.1. Environmental Conditions

Operating temperature

0 to 40°C

Non-freezing

Operating humidity

0 to 85%

Non-condensing

Storage temperature

-10 to 65°C

Non-freezing

Vibration

5.9 m/s?or less

Dust resistant

P20

Atmosphere

3.1.2. Installation

Indoor: An atmosphere not subject to corrosive or inflammable

gas, oil mist or dust

1. Be sure to provide a clearance of at least 50 mm both above and below the controller.

2. The controller should not be exposed to an excessive heat source such as direct sunlight or a
heat treatment furnace.

3. Be sure to provide a sufficient clearance (100 mm or more) at the front side of the controller to
make room for the wiring.

4. When installing the controller, make sure the ambient temperature does not exceed the operating
environmental conditions.

5. Provide class D grounding.

100

Gateway Product Specification (Hardware)
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3.1.3. Handling

Outdoor use

A place subject to corrosive or inflammable gas, oil mist, moisture or dust

A place with intense electric or magnetic fields

Storing in the same board with high-voltage devices

Using the same power supply with devices that generate a high level of noise
A place subiject to constant vibration

In a vacuum environment

Explosive environment

Using the controller for devices that require special quality or reliability (such as medical, aviation
and nuclear-power devices)

©ONORWN =
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4. Wiring
4.1.

Wiring Overview

* _The GND level of the input power source must be the same as that
of the connecting controller.

Teaching pendant

4.2.

Host system
(such as a
fieldbus
Gateway teldbus)
I | Modbus

communication

6y line  RCP2

EMG line

Modbus
communication ERC
line -

24-\ power .
supply

1AL

:rE':

5k ~

5S¢ ST N 24

\/

Use cables that meet the following specifications for wiring.

Iltem

Specification

Applicable cable for the
power input (24V, N)

Single wire: 1.0 mm?

Stranded wire: 0.8 to 1.3 mm?/ AWG: 18 to 16

Applicable cable for the
EMG input (S1, S2)

Gateway Product Specification (Hardware)

Single wire: 0.08 to 1.5 mm?
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4.3. Grounding

Place the frame directly onto the ground, or use a cable as short as possible, as shown in the
figure below.
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4.4. Modbus Communication Line Wiring

Specification item
Recommended cable
Maximum cable length
Terminating resistance

Content

AWG 22

100 m or less *1
220 Q *2

* Recommended cable: HK-SB/20276XL 2P x 22AWG (by Taiyo Electric Wire & Cable)
* 1: Total length for the communication path

* 2: Use a bus connection for the communication path and place the terminating resistance on
either end.

L: ada

o

Reference)

'ﬁ:

[ E-Con connector (4-1473562-4 by AMP: Green)

M E-Con connector (3-1473562-4 by AMP: Orange)
E Junction (5-1473574-4 by AMP)
Cable for user wiring:

Recommended cable --- HK-SB/20276XL 2P x 22AWG

Gateway (internal
terminating resistance)

Terminating resistance
R=220Q

Controller link cable
CB-RCB-CTL002

w0

* E-Con connector (4-1473562-4 by AMP: Green) is a model when the recommended cable is
used.
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4.5. Controller and EMG Line Wiring Examples
By using the “S1” and “S2” inputs of the Gateway, the EMG switch on the teaching pendant
connected to the Gateway can be used to bring the controller to an emergency stop status.
4.51. Wiring Example 1

If the teaching pendant is connected to the Gateway and each controller based on the wiring
shown in the figure below, the EMG switch on the teaching pendant or the external EMG switch
can be used to bring all the controllers to an emergency stop status.

Teaching
pendant
RCP2 RCP2 RCP2
Internal relay Internal relay Internal relay
T.P. Gateway type type type
connector
S1 Y e Y
/o T 52 s2
/[— MPI E_ MPI E_ MPI
24V —= 24V 7 L1 MPO = MPO = MPO
N 71 | 24V 24V 24V
—0 1 O S1 / N N N
EMG - 1__EMG .
External EMG S2 EMG
switch
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4.5.2. Wiring Example 2

In the case of wiring shown in the figure below, the teaching pendant connected to the
Gateway or the external EMG switch can be used to bring all the controllers to an

emergency stop status.

*

If the teaching pendant is connected to the controllers, the EMG switch on the

teaching pendant will be disabled. Therefore, this wiring example does not apply

when the teaching pendant is connected to the controllers.

Teaching
pendant

rolo

T.P.
connector

Gateway

24V —=

RCP2

Internal relay

type

RCP2
Internal relay
type

S1

S1

S2

2

MPI

MPI

24V

)
Loio

MPO

MPO

AN

External EMG
switch

S1

S2

24V

ks

RCP2
Internal relay

type

S2

24V

24V

EMG

EMG

Gateway Product Specification (Hardware)
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effect as Servo off).
Deleted the function block RC_POS. Since
53 movement by position number specification can be

easily achieved, this function block was found
redundant.

Abbreviation Table

FB Function Block
FCt Function

References

[11 Internal Specification for Single-Axis Controller Virtual Register Model (ED-046-8-002-***-1)
[2] Hardware Development Specification for Gateway Board (ED-051-4-001-0-***-**)
[3] Software Design Document for DeviceNet Gateway (ED-051-8-003-0-***-**)
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1. Overview

The Profibus-DP/Modbus Gateway is a gateway between the Modbus communication protocol, which is to be
instituted as a single-axis sub-network standard, and the Profibus-DP communication protocol. In a TP connection, it
simply serves as a bridge to relay Modbus frames.

The RCP2 and ERC are currently considered as would-be Modbus slave devices. Although the connectable models
are likely to increase in the future, only these two models will be supported for the time being (since the ERC is a
subset of the RCP2, practically only one model will be supported).

The physical standard applicable to Modbus is RS-485. Although the maximum range of slave addresses on
Modbus is 1 to 247, a more practical range of 1 to 16 will be adopted.

All data exchanged between Profibus and Modbus are saved in internal memory first, and then transmitted
cyclically.

The Gateway is viewed from the PLC user program in the form of Fieldbus remote 1/Os.

Various assignment patterns are desired for Fieldbus remote 1/0s and Modbus memory depending on the
application, so desirably the assignments should be configurable. For the time being, however, several assignment
patterns will be provided for selection by the user.

As for the control method, two methods—one based on direct specification of position, speed and
acceleration/deceleration, and the other based on movement by position number specification/position data write—
are planned.

Incidentally, the term “Gateway” used commonly in relation to communication technology refers to a device that
converts data on a network to enable their transmission between different media and protocols.

® Profibus

Profibus/MODBUS Gateway

e &MODBUS
-V |
TP - o
ERC ERC
.1 .1
RCP2 RCP2
\_ /

~

Maximum 16 axes

Fig. 1 Overview of Application System
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Profibus Gateway Software Design Specification

2. Name of Each Part and Functional Overview

[1] Gateway status LED
RUN: Normal
G.ER: Error
C.ER: Profibus controller error
T.ER: Modbus error

[2] Controller communication

status LED
TxD: Sending data
RxD: Receiving data

[3] Mode setting switch |-

[4] Port switching input
PORT IN: Port switching input
PORTN: N

Controller communication
line
SDA: Communication line

SDB: Communication line
GND: Ground
FG: Frame ground
Port switch
ON: Port ON
OFF: Port OFF

AT
TN I Y
ser] [
o
CER[] 2 a
[u]
[m]
T.ER o "
i b
L@ )
D [] 2%
AORS
Rl [ ] s
)
|| 4
mif 3
o % EFRR
vl O
i
LINE-OFF 0OH
il
=} PORT IH
=N PORTH
0 104
=N 118
— O |
= Fid
——POrT
OFF O
Op
ggg |F|
L:Iululu |
TSI 4

ES] Profibus communication
connector

Termination switch

Address setting switch
x10 and x1 (2-digit decimal
number)

Profibus communication

status LED
ON: Online
OFF: Offline
ERR: Error

\@] Teaching device connector

\[7] Power input

Fig. 4 Front View of Gateway
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Profibus Gateway Software Design Specification

2.1. Gateway Status Indicator LED [1]

Name |Indicator status Meaning
RUN |Steady green light | The Gateway CPU is operating.

Unlit The CPU is stopped. If the RUN LED remains unlit even after the power is turned on, it
suggests a problem with the Gateway CPU.
G.ER |Steady red light The Gateway CPU has a problem or is stopped due to a major failure.

Unlit The above problem conditions do not exist.

C.ER |Steady red light The Profibus communication control part has a problem or cannot be recognized by the
Gateway CPU. Refer to the explanation under [5] for the Profibus communication status.
Even if this LED is lit, a teaching device can be connected as long as the RUN LED is lit.

Unlit The above problem conditions do not exist.
T.ER |Steady red light A communication error (no response, overrun, framing error, CRC error, etc.) occurred
while communicating with the controller defined in the Gateway control register.
Unlit The above problem conditions do not exist.

2.2. Controller Communication Status LED [2]

The controller communication status LEDs indicate whether or not the Gateway is communicating with the controller.
They blink when the Gateway is relaying a host PLC or teaching device and the controller.

Name |Indicator status Meaning
TxD Steady green light (Blinking) | The Gateway is sending data to the controller.

Unlit The above event does not take place.

RxD Steady green light (Blinking) | The Gateway is receiving data from the controller.

Unlit The above event does not take place.

2.3. Mode Setting Switch [3]

The pins of the mode setting switch set the operation mode of the Gateway. These switch pin statuses are reflected
in the Gateway status word MOD.

For details, refer to $.2, “Settings for Profibus-DP Communication.”]
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2.4. Port Control/Port Switch Inputs and Controller Communication Line [4]
2.4.1. Port Switch and EMG Circuit
Gateway
,—9_|_Q
Teaching < 24V TP power-
pendant - TP connector supply circuit
Q
b EMG-line
switching
No-voltage contacts for Port contacts
- switch )[
port control input W [I_;
| oo L PORT N}|——e T
PORT N
DA
DB -
GND EMG-line
= switphing re!ay
External EMG switch drive circut
010
24 VDCCP — s
T 24V |—n—1
N
l l l 560 \4
¢ o AN
Controller DA DB GND N 24V 81 33KO 1
Port control input | Port switch Teaching pendant power | EMG-line switching contacts
OFF OFF Cut off Shorted
ON OFF Supplied Open
OFF ON Supplied Open
ON ON Supplied Open
Fig. 5 Port Switch and EMG Circuit
2.4.2. Port Switch
Signal name Description
PORT IN Port control input Input voltage: 24 VDC = 10%
Input current: 7 mA
PORT N Port control input N Leak current: 1 mA max
Insulation method:  Not insulated.
External device connection: No-voltage contacts are recommended.
ON Supply the power to the teaching pendant. The EMG line connecting
Port switch “S1” and “S2” to the teaching pendant is internally open.
OFF Cut off the power to the teaching pendant. The EMG line connecting
“S1” and “S2” to the teaching pendant is internally open.

* Connectors (MC1.5/6-ST-3.5 by Phoenix Contact) are supplied.

2.4.3. Controller Communication (Modbus) Line
Signal name Description
SGA Communication line A
SGB Communication line B
GND Digital ground
FG Frame ground. Connected to the frame.
Modbus cycle time (Mt) | Refer to|4.2i “Communication Performgnce.”l
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2.5.
2.5.1.

Profibus-DP Communication Line [5]

Profibus Connector Pin Assignments (D-sub, 9-pin)

Pin

Signal

5 Female

Housing

Shield

NC

NC 8 i

B-Line

RTS*

GND BUS**

+5V BUS**

NC

A-Line

OO |IN[O|O|R|WIN|—~

NC

2.5.2.

Termination Switch

A termination switch is provided on the Profibus-DP/Modbus Gateway to prevent signal reflection at the bus end. If
the Gateway is the terminal end, set this switch to ON. If an external termination connector is used, set this switch to

OFF.

Termination switch status

Meaning

ON

Bus termination is enabled.

OFF

Bus termination is disabled.

2.5.3. Address Setting Switch

The two rotary switches are used to set the node address as a decimal number of 1 to 99.

Name Meaning
x 10 Set the address as a 2-digit decimal number.
x 1

10 & 1%

2.5.4. Profibus Communication Status LED

Name |Status Meaning
RUN Steady green light | Operating normally.
Unlit Not participating in the network, a timeout occurred, or the module power is cut off.
ERR Steady red light A CRC error was detected, or an invalid station number or baud rate is selected.
Unlit Operating normally, or the module power is cut off.
RD Steady green light | Receiving data.
Unlit Not receiving data, or the module power is cut off.
SD Steady green light | Sending data.
Unlit Not sending data, or the module power is cut off.
2.6. Teaching Device Connector [6]
A teaching pendant or the PC software is connected.
2.7. Power Input [7]
Symbol Description
24V Positive side of the 24-V power supply
N Negative side of the 24-V power supply
S1, 82 Emergency-stop switch contacts: When the port is ON, these contacts open the emergency-stop
switch line to the teaching pendant. When the port is OFF, S1 and S2 are shorted.

* Plug connectors (MC1.5/6-ST-3.81 by Phoenix Contact) are supplied.

ED-051-8-001-1-002-3
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3. Profibus Remote I/O Assignments

This section defines the mapping of Gateway remote I/Os on Profibus.
The assignments on Profibus are the same as those for the DeviceNet Gateway, but different from the assignments
for the CC-Link Gateway.

3.1. Movement by Numerical Specification

An operation pattern in which target position, speed, acceleration/deceleration, push band and push rate are
specified numerically to effect movement.

Each axis is expressed by 6 input bytes and 12 output bytes. The control mode and status of the Gateway itself are
expressed by common I/O bytes (4 bytes each) irrespective of the movement pattern.

The 1/O byte length is set by the mode setting switch.

3.1.1. Overall Configuration

Byte+ PLC output PLC input
00 Gateway control Gateway status
04 Axis 0 status
Axis 0 control Mode setting 0
Axis 1 status
16 Axis 2 status
Axis 1 control
Axis 3 status
28 Axis 4 status )
Axis 2 control Mode setting 4
Axis 5 status
40 Axis 6 status
Axis 3 control Mode setting 8
Axis 7 status
52 Axis 8 status
Axis 4control -
Axis 9 status Mode setting 12 +0 +1
64 Axis 10 status
Axis 5 control .
Axis 11 status Axis 11 status word
76 Axis 12 status . "
Axis 6 control Axis 11 current position (3 bytes)
Axis 13 status
88 Axis 14 status
Axis 7 control ) RSV
Axis 15 status
v
100
Axis 8 control The S7-400 or S7-318-2 must be used as the PLC to connect 8 or more axes.
112
Axis 9 control
+0 +1
124 - —
Axis 10 control Axis 11 target position (3 bytes)
136 .
Axis 11 control Axis 11 control byte
148 Axis 11 speed (3 bytes)
Axis 12 control
160 Axis 11 acc/dec
Axis 13 control
Axis 11 positioning band (3 bytes)
172
Axis 14 control .
Axis 11 push rate
184
Axis 15 control

Fig. 6 Overview of Numerical Control
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3.1.2. Remote I/O Assignments for Each Axis

Each axis consists of 6 output words and 3 input words, as shown below.

07 06 05 04 03 02 01 00 Byte +

0
Target position SV 1
2
Push rate PPOW 3
4
Speed SPEED 5
6
Acc/dec ADCC 7
8
Positioning band INP 9
10
Controlbyte] - | DIR [PUSH| SOn | Stp | Home | Cstr | AIRs 11
PLC output
Status word Emg PsfL Crdy Son Move | Hend | Pend Alm 2
2
PV 3
Current position 4
RSV 5
PLC input
Detail Explanation
Bit Name Description
Target position 07-00 x 3 SV Signed 24-bit integer (unit: 0.01 mm), maximum Ox0F423F
Push rate 07-00 PPOW __ | Power-limiting value in push-motion operation (00 to FFh: 0 to 100%)
Speed 07-00x 3 SPEED | 24-bit integer (unit: 0.01 mm/sec), maximum 0x0F423F
Acc/dec byte 07-00 ADCC 8-bit integer (unit: 0.01 G), maximum 200
Positioning band 07-00 x 3 INP Signed 24-bit integer (unit: 0.01 mm), maximum 0x0F423F
Control byte 07 -
06 DIR Push direction (0 = homing direction, 1 = opposite to homing direction)
05 PUSH Push-motion command
04 Son Servo on command
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03 Stp Pause command
02 Home Homing command
01 Cstr Move command
Status word 00 AlRs Alarm reset
06 PsfL No contact in push-motion operation
05 Crdy Controller ready
04 Son Servo status
03 Move Moving
02 Hend Home
01 Pend Movement complete
00 Alm Alarm indicating that operation cannot be continued
07-00 RSV Reserved
Current position 07-00 x 3 PV Signed 24-bit integer (unit: 0.01 mm), maximum 0x0F423F
07-00 RSV Reserved
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3.2. Movement by Position Number Specification

An operation pattern in which position numbers are specified to effect movement. Each axis is expressed by 2 input
bytes and 2 output bytes. The contents of control/status bytes are the same as those under the “Movement by
Numerical Specification” pattern. The control mode and status of the Gateway itself are expressed by common 1/O
bytes (4 bytes each) irrespective of the movement pattern.

The input length and output length are both fixed to 48 bytes.

3.2.1. Overall Configuration

Byte 00 01 00 01

+00 Gateway control word 0 Gateway status word 0
02 Gateway control word 1 Gateway status word 1
04 Axis 0 control byte Axis 0 POS specification Axis 0 status byte Axis 0 POS status
06 Axis 1 control byte Axis 1 POS specification Axis 1 status byte Axis 1 POS status
08 Axis 2 control byte Axis 2 POS specification Axis 2 status byte Axis 2 POS status

PLC 10 Axis 3 control byte Axis 3 POS specification Axis 3 status byte Axis 3 POS status
Output 12 Axis 4 control byte Axis 4 POS specification Axis 4 status byte Axis 4 POS status PLC

14 Axis 5 control byte Axis 5 POS specification Axis 5 status byte Axis 5 POS status InPUt
16 Axis 6 control byte Axis 6 POS specification Axis 6 status byte Axis 6 POS status
18 Axis 7 control byte Axis 7 POS specification Axis 7 status byte Axis 7 POS status
20 Axis 8 control byte Axis 8 POS specification Axis 8 status byte Axis 8 POS status
22 Axis 9 control byte Axis 9 POS specification Axis 9 status byte Axis 9 POS status
24 Axis 10 control byte Axis 10 POS specification Axis 10 status byte Axis 10 POS status
26 Axis 11 control byte Axis 11 POS specification Axis 11 status byte Axis 11 POS status
28 Axis 12 control byte Axis 12 POS specification Axis 12 status byte Axis 12 POS status
30 Axis 13 control byte Axis 13 POS specification Axis 13 status byte Axis 13 POS status
32 Axis 14 control byte Axis 14 POS specification Axis 14 status byte Axis 14 POS status
34 Axis 15 control byte Axis 15 POS specification Axis 15 status byte Axis 15 POS status
36 RSV RSV RSV RSV
38 RSV RSV RSV RSV
40 RSV RSV RSV RSV
42 RSV RSV RSV RSV
44 RSV RSV RSV RSV
46 RSV RSV RSV RSV

Fig. 7 Overall I/O Assignments for Movement by Position Number Specification
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3.2.2. Remote I/O Assignments for Each Axis

Each axis consists of 2 input bytes and 2 output bytes, as shown below.

06 05 04 03 02 01 00 Bytes+
| Control byte | | - | - | soOn | Stp |Home | Cstr | ARs | ©
| Positonnumber] - | - [ Pc32 | pPcie | Pcs | pca | PC2 | PC1 | 1
PLC output
Status byte| Emg - Crdy Son Move | Hend | Pend Alm 0
Position status| Z22 Z1 PM32 | PM16 | PM8 PM4 PM2 PM1 1
PLC input
Detail Explanation
Bit Symbol Description
Control byte 07-00 - Refer to the control byte for numerical specification.
Position number 05-00 PC32 ~ 1 Position number specification
Status byte 07-00 - Refer to the status word for numerical specification.
Position status 07-06 Z1,2 Zone 1, 2 output monitor
05-00 PM32 ~ 1 Position status
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3.3. Gateway Control/Status Word Assignments

These words are used to indicate the Modbus communication status as well as indicate the status of the Gateway
itself and also control the Gateway.

07 06 05 04 03 02 01 00 Byte+
Control word 0 MON - - - - - - - 0
output - - - - - - - - 1
Controlword 1 | CFG15 | CFG14 | CFG13 | CFG12 | CFG11 | CFG10 | CFG9 CFG8 2
CFG7 CFG6 CFG5 CFG4 CFG3 CFG2 CFG1 CFGO0 3
07 06 05 04 03 02 01 00
Status word 0 RUN | GER | T.ER TPC | MOD 0
C input Major  Ver. Minor Ver. 1
Status word 1 LNK15 | LNK14 | LNK13 | LNK12 | LNK11 | LNK10 | LNK9 LNK38 2
LNK7 LNK6 LNK5 LNK4 LNK3 LNK2 LNK1 LNKO 3

Gateway Control/Status Word Details

Byte Bit Name | Description
Control word +0 07 MON | Modbus communication start command
0 06-00 - Reserved
1 07-00 | - Reserved

Control word 2-3 07-00 CFG# | Configuration definition of axis #

1 When this bit is turned ON, T.ER will also turn ON when a
communication error (no link) occurs with respect to the
corresponding axis.

Status word 0 +0 07 RUN | The Gateway is normal (the same meaning as the LED).

06 G.ER | The Gateway is abnormal (the same meaning as the LED).
05 TER ﬁ/lé)lgg)us communication error (the same meaning as the
04 TPC TP port status
03-00 MOD | Mode setting status

1 07-00 - Reserved

Status word 1 2-3 07-00 LNK# | Link status of axis #
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3.4. Signal Timing Diagram

3.4.1. Overview

The timings of controller operation via the Gateway, as viewed from the PLC user application, are shown.

The figure below illustrates the composition of time after a specific control bit is turned ON in the PLC application
program to execute axis operation, before a response is returned to the application.

Maximum response time = Profibus transmission delay + 2 x Mt + Response processing time

Refer to 4.2 for Mt (Modbus cycle time: ms).

Refer to the manual for your master PLC for the master - remote 1/O station transmission delay (Yt) and the remote
I/O station — master transmission delay (Xt).

PLC application program

Control bit /

Status bit
Master — remote I/O station Remote /O station — master
transmission delay (Yt) *1 transmission delay (Xt) *1
Gateway \
Control bit
Status bit
Modebus cycle time Modebus cycle time
(Mt) *2 (Mt) *2
—
Controller
Control bit
Response processing
time *3

Status bit ¥,

*1 Refer to the PLC manual.
*2 Varies according to the number of controllers connected.
*3 Varies according to the content of control.

Fig. 8 Response Time Composition

The timings of individual control functions are explained on the following pages.

ED-051-8-001-1-002-3 Page 17/37



Profibus Gateway Software Design Specification

3.4.2. Movement Data and Control Bits

The relationships of movement data (acceleration/deceleration, speed, target position, positioning band, push rate,
position number) and control bits (Cstr, Push, Dir, Pend, Psfl, Move) are explained below.

A value is set in the setting field.
Cstr turns ON the moment [1] occurs or with a slight delay (= 0). Push and Dir turn ON, if necessary.

Pend (Psfl) turns OFF upon elapse of tdpf after Cstr turned ON.

Cstr (Push, Dir) remains ON and the target position is held until Pend (Psfl) turns OFF.

Move turns ON the moment Pend turns OFF or within 1Mt thereafter.

Pend (Psfl) turns ON the moment the target position is achieved and the current value is updated or within 1Mt

thereafter.

Move turns OFF the moment Pend (Psfl) turns ON or within 1Mt thereafter.

B )

Set value . NS —\<
n1 n2 X n3
(PLC—GW) -___7"
=0
(2]
twcsON twcsOFF
CSTR )
(PLC—GW)
/ J
tdpf [4]
(3]
[4] <Mt
PEND
(GW—PLC) Sl
/V
[6]
Current [7]
value 1 ( 5
(GW—PLC) n n
[5] B
< 1Mt =Mt
MOVE \\\\‘
(GW—PLC)
Fig. 9 Timing Chart of Direct Specification Word, Cstr, Pend and Move
Name Minimum value (ms) | Maximum value (ms) | Overview
twcsON 1Mt Minimum Cstr ON duration
twcsOFF 1Mt Minimum Cstr OFF duration
tdpf Yt+2Mt+Xt Yt+2Mt+Xt+7 Cstr ON - Pend OFF delay
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3.4.3. Pause (STP, MOVE)

MOVE

(GW—PLC)

STP

(PLC—GW)

tdicm

/V

tdicp

/V

Fig. 10 Timing Chart of STP and Move

Name Minimum value (ms) | Maximum value (ms) | Overview Note

. * *1: Varies depending on the
tdicm 1 Stp ON - Move OFF delay acceleration/deceleration.
tdicp Yt+2Mt+Xt+6 Stp OFF — Move ON delay

3.4.4. Servo On, Homing (SOn, Home)

SOn is activated upon level detection, while Home is activated upon leading edge detection.

SOn
(PLC—GW)

SOn
(GW—PLC)

Home
(PLC—GW)

Hend
(GW—PLC)

=1Mt

= 1Mt

=1Mt

\\>

Fig. 11 Timing Chart of SOn and Home
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4. Overview of Controller Communication (Modbus Communication)

4.1. Overview of Communication Procedure

Communication between the Gateway and controller on Modbus is divided into five phases as specified below:

[1]1 Link initialization phase
The Gateway will enter this phase when the master power is turned on, an alarm is reset or Profibus becomes
online.
In this phase, the Gateway reads a type code from the controllers of axis numbers 0 to 15 and determines those
returning a response as linked stations and those not responding as disconnected stations. The Gateway
continues to implement PIO — Modbus control authority change with respect to the linked stations.
If Profibus is online and at least one station is linked and in MON state, the Gateway will transit to the next phase.

[2] Cyclical transmission phase
In this phase, the Gateway writes pre-mapped output data to all linked stations and reads input data from these
stations. Stations not responding within the response monitoring time are considered disconnected. The input
data for the disconnected stations remain the same as the last data, but the link status flag will turn OFF for
these stations.

[3] DPRAM refresh phase
The Gateway exchanges data with the DPRAM in the Anybus Profibus module. If MON is OFF, the Gateway will
transit to phase [1].

[4] Slave addition phase
The Gateway reads an index table from one disconnected station (if any) per cycle, and invites the
disconnected stations to return to the link and adds them to the link. The Gateway continues to implement PIO
- Modbus control authority change with respect to the linked stations.
In a normal state, [2], [3] and [4] are repeated.

[5] End phase
The Gateway will transit to this phase when Profibus becomes offline. The Gateway stops each axis (a servo off
command is issued continuously for one cycle).
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4.2.

Communication Performance

The communication performance of the Gateway is specified below. The nominal cycle time is set to 10 ms x

(n+1) (n = number of axes) in consideration of unknown factors that may be encountered in the future. As described

above, the Gateway and controller repeat a cycle consisting of [2], [3] and [4]. Process [3] occurs during the frame
identification idle period.

As illustrated below, the Gateway’s communication performance is as approx. 8 ms in cycle time when transmitting
to/from one axis, which increases to 128 ms in a 16-axis configuration assuming no disconnected stations (both are

measured values). If the number of axes is 16 or less and axis configuration is not defined, an invitation process
(approx. 10 ms) must be added per axis per cycle. Given n numbers of axes, the actual cycle time is therefore
calculated as 8 x n +10 (ms). If an axis configuration is defined and no transmission error occurs, the cycle time
becomes 8 x n (ms).

A v

Gateway transmission Controller transmission

tim1e5(gl'\:C inlcluding time (CRC including 21 bytes)
ytes) 1 ms Controller response 1.5ms
Frame identification delay idle time
idle time 2 ms 3.5ms
A

'Required time per axig

\ J

8 ms/axis

Axis 0 Axis 1 S R S Axis 16

=

: : Required time per cycle :

\ J
Vv

If there are 16 axes and no stations are disconnected, 1 cycle = 6.5 x 16 =104 ms

Fig. 12 Communication Time Per Axis and Per Cycle
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5. System Building Procedure

The following settings are required for a PLC to communicate with a single-axis controller via a Gateway:
» Controller settings for enabling Modbus communication between the Gateway and controller
« PLC and Gateway settings for enabling Profibus communication between the PLC and Gateway

5.1. Settings for Controller Communication

For the Gateway to communicate with the single-axis controller, the following three settings are required:

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

» Set the user parameter “SIO communication speed” to “230400” (230.40 kbps).

» Set the user parameter “Slave transmitter activation minimum delay” to “2” or more.
A setting example of the user parameter setting screen of the PC software (Modbus communication version) is given
below.

[R5 [ENa.0] =101 x|

=]is)=]

2-4° |

Mo 5 A-5EHE i | B

1 [BHED>7 Ta Ly AR EAE 0

12| fE RO Fes BRIEL Y] 35

B e 35

14| (FEED IR T 5HD T#D) 0

15| BB A D EEhEIRL0: B 1 : ) 1

16{310h81{5:% E [ bps ]

7[R Az s e L | AL o (RT IW) Lsec] S .

18| FEED IR - D TD) 0

10| CREEDIEaED T O D 7)) 0
0
]

20| RO ARO[ HOF4Y)
2114 ONEEEMETRL 0: A5 201« 3 ]

Fig. 13 Setting Example of PC Software’s User Parameter Setting Screen

Reference: Communication speed cannot be set automatically. This is because the master/slave alignment of
communication speed is initiated by the master using a break signal (a space of 200 ms or more is
sent, thereby effectively interrupting the transmission) and it will also interrupt the normal
communication with other slaves.
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5.2. Settings for Profibus-DP Communication

The following three items must be consistent between the Gateway and the PLC (Profibus settings).

Table 1 Setting Correspondence Table

Direct specification, 4 axes

Direct specification, 6 axes

Direct specification, 8 axes

Direct specification, 10 axes

Direct specification, 16 axes*2

Gateway PLC
1 Address switch setting Profibus unit address
2 | There are no settings corre§ponding Unittype =  Universal module*1
to the items shown at right.
IO TYPE =  Out-input

3 | Mode setting switch 1 1/0 length
4 3 2 1 Output Length (Byte) | Input Length (Byte)
O O O O 52 28
O ° ©) @) 76 40
] @) O O 100 52
] [ O ([ ] 124 64
] [ O O 196 100
O O [ ] O 48 48

POS specification, 16 axes

*1  Multiple modules, each consisting of m/n input/output bytes, may be set without space between the 1/10
addresses. If FB/FCs are to be used, the head address numbers must be continuous and the same between

input and output sides.

*2 The S7-400 or S7-318-2 must be used as the PLC to connect 10 or more axes.
Sample Profibus settings based on Siemens’ STEP 7 are shown below.

For details, refer to the manual for the applicable tool.
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5.2.1.

Importing a GDS File in STEP 7’'s Hardware Configuration Screen

To define the Gateway in STEP 7's HW Config screen, the Gateway’s GDS file must be imported. The GDS file to

be imported is HMS_1003.GDS. This file can be downloaded from IAI's web page.

[ H Confie - [SIMATIS 300613 (Corfigurationd — S7_300_Praf

Eﬂ] Station  Edit  Th=ert PLC  Wiew Windo

Customize...

Qptions Help

Citr [+ Alt+E

O3~ = ] S| B

apecify Module..
Configure HNetworlk

1 PS 207 f avmbal Table Srl+alt+T
2 GPU 31 Beport Svatem Errar.

= L Edit Gatalog Profile

4 Update Gatalog

4 DI32xDC

5 DO0a20 Install H' Updates .

fi CP 341- Install Mew GE0..

7 hd Tmport Station GSD..

=10l x|
=8| x|

?

4=

< |

s

tl :l SIMATIC 30001

Ihztallz new G50 files in the system and updates the contentz |

4

Fig. 14 GDS File Import

When the GDS file has been imported successfully, a new level called “ANYBUS-PDP” will be created in the catalog

window of the HW Config screen.

E{J‘H Config - [SIMATIS 30040} (Gonfieurationd — 57 200 Prof =10l x|
@l Station Edit Insert PLC  Wiew Options Window Help 7] x|
Dc(3-® (%] S| Fele| bl [@e| %2 w2
_ Profile: IStandard ;I
1 PS 307 (= =¥ PROFIBLS DP ;l
2 GPU 31 =1 Additional Field Devices
Xz = E||:| Gieneral
a g G E LS5 PDP
4 DI32«DC
5 D03Z:D w00 10
& CP 341- r |:| Giateway
7 D PLC -
1| | »
4 | | Ei
:l :l SIMATIC 30001}
Prezz F1 to eet Help. | '://:

Fig. 15 Catalog Window after GDS File Import

ED-051-8-001-1-002-3 Page 24/37



Profibus Gateway Software Design Specification

5.2.2.

Select a Profibus-DP master and insert it as the master system, as shown below.

Inserting a Profibus-DP Master System

J—' HW Confie - [SIMATIC 30007 Configuration: — S¥ 300 ProfiE
II“] atation  Edit | [hzert PLS  YWiew Options  Window Help

=10l x|
=8 x|

Inzert Dhject..
Feplace Object...

D|=[s-/= |t sajain| @1 28] w2

3

4 DI32=D
] D320
]

=

CP 341-

[

al |

:l:l 0 UR

Inzertz a master svstem in the selected OP interface for IM 15|

Fig. 16 Master System Insertion

When the Profibus-DP master has been inserted successfully, it will be displayed as the master system,

as shown below.

E{-‘ HW Caonfig - [SIMATIZ 300613 (Configuration: — 57 300 Prafit
Eﬂ] Station  Edit  Ihzert Window  Help

FLZ  Wiew Options

=10 x|
=18 x|

O[5 %] S| B|e| dnjsl B=) 28 k)

PS5 307 i a
GPU 31

B PROFIBUSE : DP master syvstem (1)

3

4 DI32xDC
] DOE2xD
3]

=

CP 341-

[

< |

tl:l i UR

Pres= F1 to get Help. |

Fig. 17 Inserted Profibus-DP Master System
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5.2.3. Inserting a Gateway Rack in the Network

Drag and drop “ANYBUS-S PDP” in the catalog window over to the master system and insert it as a module, as shown
below.

The address will be set automatically. To change the address that has been set automatically, do so in the Properties
dialog box. This address must correspond to the address switch setting of the Gateway, as mentioned earlier.

E{;l' HW Config — [SIMATIC 30041} (Configuration? —— S¥_200_Profibuz] _I— _IEI ﬂ
Eﬂ] Station Edit Iheert PLG  Wiew Optiong  Window Help =] x|

D[2[3-]2 %] &S| Eole| sld| [B2] %2 2

Profile: |Standard

IR =]
PS 807 La =3 PROFIBLS DP i|

GPU 31 El l:l fdditional Field Devices

El Q General
Y AV E S-S PDP -
| _>I_I
*

DI32=DC

D032xD -0 10

Q Giateway
- PLG

1.

< |

:l:l {13 ANYEUS-5 FDF

Fresz F1 to get Help. | Che 2

Fig. 18 Insertion of Rack into Network
5.2.4. Setting the I/O Assignments — Inserting a Universal Module

Insert a universal module into the rack inserted in the previous step, as shown below. Since the maximum input/output
bytes of the universal module are 64 each, another universal module must be inserted if there are 10 or more axes.

[ Hw Canfie - SIMATIC 30001} =] S

Station  Edit  ©hsert PLC  Wiew Options  Window  Help

D|(2-(® (%] &| (e sl o] 28

AM=IMATIC 30040} (Confieuration) — 57_300_Profibus Erafile: IStandard -
PROFIBUS( Y DP master aws =- E ANYBUS-5 POP ;l
d Universal moduls
~ ] INSOUT: 1 Bwte
X2 oo E'ﬁ}' &MYEL INAOUT: 2 Byte (1 wmo
3 | [ INJOUT 4 Byte (Zwo
x| :E:DISExDC— DP-HORM b INAOUT: 8 Byte (4 wa
q | ----- INADUT: 16 Byte €8 we

] NOUT: 32 Byte (6w _
_| =5 @) ANYBUS-5 POP | B
- X

Prezz F1 to eet Help. | Che

Fig. 19 Insertion of Universal Module into Rack
Double-clicking the inserted universal module will open the Properties dialog box shown below.
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Set “l/O Type” to “Out-input,” and then enter the output length and input length according to Table 1, “Setting
Correspondence Table.” The example below assumes connection of four axes. The address will be set automatically, but
it can be changed if necessary.

Properties - DP zlave

X|

fddrezs £ ID

LD Type: Bt— input : Direct Entry.. I
— Output
Address: Leneth: it: Conzistent over:
Start: ] 22 = |Byvte x| |unit |
End: 35
Procezz image: IOEI'I PI ;I
—Ihput
Hddrezs: Lerngth: nit: Cionsistent over:
Start: |E |2|:| = |Elyte LI ILlnit j
End: 27
Frocess image: JoET I =]
Data for Specific Manufacturer: |
(Maximum 14 bytes hexadecimal, separated by comma or blank space)

Cancel Help

Fig. 20 1/O Length Settings for Universal Module

Clicking OK will apply the settings to the universal module, as shown below.

[ Hitd Gonfie - [SIMATIC 20041} (Confizuration) == -0l x|
Eﬂ] Station Edit In=zert PLC  Wiew Options  Window Help _|51|
P

0|32 (| S| Bs[e| saldl = 38 2

E

P5 307 i a
2 CGPU 31
Xz
7 PROFIBUS(: DP master svstem
o | - r

Fresz F1 to get Help. A

Fig. 21 Universal Module with I/O Lengths Set

All settings are now complete. You can now download them to the PLC.
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5.2.5. Example of Actual Assignments

After completing the 1/0 assignments in the preceding sections with the mode setting switch set to a 4-axis, numerical
specification mode, the actual addresses should look like those shown below.

+00 +01 +00 +01

Qwo08 Gateway control word 0 IWO08 Gateway status word 0

10 Gateway control word 1 10 Gateway status word 1

12 Axis 0 target position 12 Axis 0 status byte | RSV

14 | Axis 0 push rate 14 Axis 0 current position

16 Axis 0 speed 16

18 | Axis 0 acc/dec 18 Axis 1 status byte | RSV

20 Axis 0 positioning band 20 Axis 1 current position

22 | Axis 0 control byte 22

24 Axis 1 target position 24 Axis 2 status byte | RSV

26 | Axis 1 push rate 26 Axis 2 current position

28 Axis 1 speed 28

30 | Axis 1 acc/dec 30 Axis 3 status byte | RSV

32 Axis 1 positioning band 32 Axis 3 current position

34 | Axis 1 control byte 34

36 Axis 2 target position

38 | Axis 2 push rate

40 Axis 2 speed

42 | Axis 2 acc/dec

44 Axis 2 positioning band

46 | Axis 2 control byte

48 Axis 3 target position

50 | Axis 3 push rate

52 Axis 3 speed

54 | Axis 3 acc/dec

56 Axis 3 positioning band

58 | Axis 3 control byte

Based on the above, the control bits, status bits, directly specified values and current value of axis 03, for example,
are addressed as shown in the table below.

Output signal/Data Address Data Input signal/Data name | Address | Data length
name length

Target position QB48 ~50 | 3 bytes Emg 130.7 Bit
Push rate QB51 Byte PSFL 130.6 Bit
Speed QB52 ~ 54 | 3 bytes Crdy 130.5 Bit
Acc/dec QB55 Byte Son 130.4 Bit
Positioning band QB56 ~ 58 | 3 bytes Move 130.3 Bit

— Q517 Bit Hend 130.2 Bit

Dir Q51.6 Bit Pend 130.1 Bit
Push Q515 Bit Alm 1 30.0 Bit
Son Q514 Bit Current position IB32 ~ 34 | 3 bites
Stp Q513 Bit

Home Q51.2 Bit

Cstr Q511 Bit

AIRs Q51.0 Bit

The S7-300 guarantees consistency of I/O image and data at the data width (byte, word or double words) defined in the program. If
data consistency must be guaranteed throughout the 1/O areas, one way is to copy/write the I/O areas to the memory area (M area)
using SFC14 and SFC15, and then specify the M area in the program.

For details on this method, refer to the applicable document published by HMS:

bttg://www.an¥bus.com/eng/ugIoad/An¥Bus-S-OO12-Siemens Step7 and An¥Bus-S.Qdf|
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5.3.  Function Block/Function (FB/FC) Support for S7

The function blocks/functions provided by IAl allow for easy programming without the need to worry about detailed
I/0 assignments. The basic functions provided include this addressing function and a range check function for

certain input

parameters.

These function blocks/functions can be utilized only with the Siemens S7 Series. Short sample programs are
provided in Appendix 3 for reference.

The following two types are supported.

Name Overview
W_CTL Start/stop communication between the Gateway and controller, and specify link axes.
RC_NVC Execute movement by numerical specification.

5.3.1. FCGW_CTL

Explanation

GW_CTL
EN ENO
Modbus communication stat——BOOL—» MON GW_STS —WORD—» Gateway status
Axis-configuration definition wore—\WORD—»{ CFG LINKS —WORD—» Axis link status
Gateway head addresses— \WORD —»| LADDR

This is a function to access Gateway control/status words.

Before calling RC_CTL, communication between the Gateway and controller must be started using this function.
If necessary, axis configuration must also be defined.

In LADDR, the Gateway I/O head addresses set in HW Config are set. (The head address numbers must be

continuous and the same between input and output sides. Refer to $.2, “Settings for Profibus-DP_Communication.”)

Parameters:

I/O Parameter name |Data type |Description

Input MON BOOL Start of communication between the Gateway and controller
CEG WORD Spe.cn‘y the a.XIS to be configured using a bit pattern (bit 0 = axis

0, bit 15 = axis 15).

LADDR WORD Gateway head I/O addresses

Output GW_STS WORD Gateway status word 0 is output.
LNK2 WORD Gateway status word 1 is output.
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5.3.2. FB RC_NVC

Servo on—BOOL—p
Homing——BOOL —»

Target positionr——DINT —»,
Speed——DINT—P
Acc/dec——INT —»
Positioning band——DINT —;
Push motion—BOOL —p
Push directionr——BOOL —,
Push rate—BYTE—
Pause—BOOL —p

Alarm reset—BOOL —;
Gateway head addresses—WORD —|

Axis number——INT —»;

RC_NVC
EN ENO
SON RDY —BOOL—» Controller ready
HOME SERVO —BOOL—» Servo status
S)Y HEND —BOOL—» Home
VELO ALM —BOOL—» Alarm
ADCC EMG ——BOOL—» Emergency stop
INP DONE |—BOOL—» prlu?\S/gmem completion
PUSH MOV —BOOL—» Moving
DIR PV ——DINT—» Current position
PPOW AERR —BOOL—» Address error
STOP
ALMRS
LADDR
AXIS

Explanation:

For details on I/0O parameters, refer to

“Profibus Remote 1/0 Assignments.”

In LADDR, the Gateway I/O head addresses set in HW Config are set. (The head address numbers must be
continuous and the same between input and output sides. Refer to $.2, “Settings for Profibus-DP Communication.”b
When MREQ turns ON, SV, VELO, ADCC, INP and PPOW are transferred from the Gateway to the controller and
executed. Other parameters are always enabled when called. For example, even when MREQ is OFF, issuing a FB
call when HOME is ON will change the output parameters according to the homing operation.

Parameters: |I/O Parameter name |Datatype |Description

Input |[MREQ BOOL Move request upon FALSE - TRUE
SON BOOL Servo on command
HOME BOOL Homing command
SV DINT Target position (set value)
SPEED DINT Speed
ADCC INT Acceleration/deceleration
INP DINT Positioning band (push band if PUSH is ON)
PUSH BOOL Push mode when TRUE
DIR BOOL Push direction (0 = homing direction, 1 = opposite to homing direction)
PPOW WORD Push rate (enabled when PUSH is ON)
STOP BOOL Pause command
ALMRS BOOL Alarm reset command
LADDR INT Gateway head 1/O addresses
AXIS INT Axis number (0 to 15)

Output [RDY BOOL Controller ready
SERVO BOOL Servo status
HEND BOOL Home
ALM BOOL Alarm
EMG BOOL Emergency stop
DONE BOOL |135[’)fll.1)lse is output when moving is complete (leading edge of Pend or
MOVE BOOL Moving when TRUE
PV DINT Current position (processed value)
AERR WORD AXIS exceeds 15 or is a negative value, or LADDR is a negative value.
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6. Firmware Updating Procedure

The Gateway can be started in the updating mode by switching all 4 bits of the mode setting switch to ON.

The Gateway firmware can be updated using the updating tool provided by IAI.

The following procedure is based on V1.00.02.03-J of the updating tool. For details, refer to the manual for the
updating tool.

To write the firmware to the PCB that has never been written before, write the onboard flash memory using YDC’s
Netimpress.

Updating Procedure

1. Turn off the Gateway power.

2. Turn all bits of the mode setting switch to ON (record the initial switch bit settings).

3. Connect the Gateway’s TP port and the PC by following the same procedure for connecting PC software.

4. Turn on the Gateway power. The Gateway will start in the updating mode (the RUN LED will blink at 1-Hz
frequency).

Start the updating tool provided by IAl.

Set “Target” to “RCP2/ERC Controller Application.”

Set “COM Port” to the actual COM port used in the updating session.

Set “Baud Rate” to “115,200 bps.”

Click File (F), and then select Open (O). When the Open File dialog box is displayed, select “Update Data File

© © N o o

(*.mhx)” under Type of files (T), and then select the Motorola file with which to update the firmware.
10. Transfer the file.
11. When the transfer is complete, the RUN LED will stop blinking and a steady light will come on.
12. Turn off the power.

13. Reset the mode setting switch to the initial bit settings.
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Appendix 1. Resetting Controller Alarms

The table below lists the causes of alarms that may generate in the RCP2/ERC controller, alarm codes (can be
checked using the PC software or TP), and whether or not each alarm can be reset by issuing a reset command via
the Gateway.

Even when an alarm is reset, it will come on again if the cause of the alarm is not removed.

The controller specification is subject to revision. Please refer to the manual for your controller.

Cause of alarm Code Resetting
A move command was issued when the servo was off. 03 O
A homing command was issued when homing was disabled. 03 O
A position command was issued when home was not yet o
established. 03

An absolute positi(_)n move command was issued when home o
was not yet established. 03

A move command was issued during homing. 03 O
Data error during parameter execution 06 O
Data error during position data execution 06 O
Data error during position command information execution 06 O
Excitation detection error 07 X
No home sensor detection 07 O
Homing timeout 07 O
Excessive actual speed 08 O
Servo error 08 O
Overvoltage 09 O
Overheat 09 O
Abnormal control power-supply voltage 09 O
Low control power-supply voltage 09 O
Deviation overflow 0B O
Phases A/B open oD X
Phase A open oD X
Phase B open 0D X
Absolute encoder error detection 1 oD O
Absolute encoder error detection 2 oD O
Absolute encoder error detection 3 0D ®)
PCB inconsistency error 04 X
Non-volatile memory rewrite limit over 05 O
Non-volatile memory write timeout 05 O
Non-volatile memory write error 05 O
Non-volatile memory data damage OF O
CPU error OE X
FPGA error OE @)

O --- Can be reset, x --- Cannot be reset
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Appendix 2.

Direct Connection of the Modbus Master and Controller

As shown below, the Modbus master driver software can be downloaded to the CP341 communication module in
the Siemens S7-300 series to enable direct connection with the RCP2/ERC controller (without going through the

Gateway).

Based on the maximum communication speed, overhead in the intermediate processing on the PLC side and other
limitations, 1Al estimates the communication performance of this configuration to be 100 ms/axis, which is
significantly slower than when the Gateway is used.

For details, refer to the manual for the aforementioned Siemens product as well as IAl's Modbus Communication
Specification available to the users.

Programming system STEP 7

Set the driver parameters (protocol parameters, etc.)
in the HW Config screen of STEP 7.

Modbus | o o [ ]
driver &< Parameters
vy
CPU module | o Communication module
SIMATIC S7-300 | ) - r CP341
— — —Download the driver dlrelctly to the CP.{ +~ — — 1 Modbus master
—EN +p_snp_Rrk" ENO - | | | RCP2
_|REQ (SFB8) DONE |- 4%1;
| RCP2 e32
| RCP2 2
Send DB byte count DBB_NO STATUS |- |
Send length LEN . SIMATIC | Modbus slave 1
| internal bus —_ — — — —|7
. Modbus
N Slave address @ | | Modbus driver | |
LEN| Function code @ | b i Request message |
Send data q | | | |
| | | Slave address |
| Function code
Communication data —EN vp_Rev Rk ENOI— | <Main functions> | Byte count |
operation application —REQ  (SFB7)  NDR |- | Communication |
(created separately) DB_NO ERROR [ | control Data |
" Receive Frame byte count
e > | | Framebye | - |
STATUS |- | |
| CRC generation |
q\ Slave address | | | » |
Function code t Response message
Receive data

A number of PC-based Modbus communication freeware and shareware are also available (visit Modbus-IDA’s web

site: http://www.modbus.org/default.ntm). A system that uses a PC as the master controller can be configured with

relative ease by using such freeware/shareware.
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Appendix 3. Sample Programs for S7-300

Example of Using RC_NVC and GW_CTL

#AnyON is always ON.
"GW_CTL™
EN END
GW(/controller communication starts (MON).
#LrON —MON GU_S5TS =575 u
Uslssl —|CFE LUES | Lim_ e Axis 0 is configured (W#16#1).
Wgla#o o LADDR The Gateway I/O head addresses are “0.”
"xOoNL" TLlO
| 1 font | [
|| { 50— Servo on delay timer
SET#13
T30
{ 50— Homing delay timer
SET#33
The next target position is controlled based on the movement
completion pulse (NCO.DONE) output by a FB.
The target position changes in the sequence of xOp1 - x0p2 -
x0p3 - x0p1, ..., every time the NCO.DONE pulse is input.
"0oNL" T30 THCOT . DONE TlpE” "xOps"
| 1 | | | 1 | | i |
1 1 1 1 i |
THCOT . DONE TOp3T
[ | |
11 1
"HCO™ ., DONE TxOpl” TxOpz"
| 1 | | i |
1 1 i |
THCO™ . DONE rlpE”
[ 4 | |
11 1
*NCO™ . DONE e lpl” "R Opz" " Ipa” " Opl™
| 1 [ /| | [ /| i |
11 1/ 11 1/ i |
"HCOT . DONE rlpl”
[ 4 | |
11 1
THCOT . DONE THNCOT.MOV TNCOT.MEEQ
| 1 [ £ |
1 11 i, |
"HCOT.DONE  "NCO™.MEEQ
[ | |
11 1
Online status is checked from the STS_W, LNK_W and RC_NVC (instance name: NCO) outputs.
TRUHC" "TPCc™ "LNEOO:" "HCOTLRDY  "NCOT.ALM  "NCOT.EMG "0oNL"
| 1 [ | 1 | | [ 4 [ i |
1 1] 1 1 11 11 i |

ED-051-8-001-1-002-3 Page 34/37



Profibus Gateway Software Design Specification

Step1 movement data set (push motion)

Target position:  30.00 mm Speed: 100.00 mm/s
Acceleration/deceleration: 0.2 Push band: 20.00 mm Push rate: 49% (7F / FF)
"xOpl™ hADWE h O E
|} EN ENO EN ENC
L#300n —{IN OUT [-ryco. 57 L#10000 —{IN OUT [—-HC0™. VELO
MW E WM aOWE
EN ENO EN ENO |-
zo—{IN OUT [} CO™. ADCC L#z000 —{IN OUT [ yCo™. INF
MOWVE
EN ENO |-
E#leg7F—IN 00T —}¥Co™. PEOV
"HCO” . FUSH
o |
L 1
"HCO" . DIR
o |
L 1
Step2 movement data set (normal movement)
Target position: 20.00mm Speed: 100.00 mm/s
Acceleration/deceleration: 0.2 Positioning band: 00.10 mm Push rate: 0%
"xOpa” b OWE b OWE
|| EN END EN END
Lgzo0on—IN OUT |-rNCo-. 5% L#looon —IN OUT -"NCO" . VELD
MOWE MOWE
EN END EN ENO |-
20 —In 00T |-NCO™ . ADCC Lglo—{IN 00T |—~NCO™. INF
MOWE
EN ENO |-
Eg#lego —{IN 00T |—~NCO™. PPOW
Step3 movement data set (normal movement)
Target position: 00.00 mm Speed: 100.00 mm/s
Acceleration/deceleration: 0.2 Positioning band:  00.10 mm Push rate: 0%
"xOp3” MOVE MOVE
| | EN ENO EN ENO
Lgo—IN OUT -"HCo™. 5V Lglooon —{IN OUT —"HCo™ . VELOD
MWOWE MWOWE
EN END EN ENO |
z0—IN OUT —"HCo™. ADCC L#l0—IN OUT —~NCo™. INF
MOWE
EN ENO |
E#legn—IN 00T |-ryCor. POV
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rrHEDrr
"RC NVCT . L
EN - FMolb A motion FB for axis 0 is always called.
The instance name is “NCO0.”
. —(IFED SERVO -, .. Data is sent/received based on
NCO.[tentative parameter].
T10 {300 HEND |-, ..
T30 —{HOME ALME, .
. —lav EMG|-. ..
. —{VELD FDY |- ..
. -apcc LONE |-, ..
. —{Ime MoVl ..
—|PUISH 47 S
. —pIR AEFR |- ..
—PEOW
—5T0P
—ALMRS
Wglegn o LADDR s
The 1/0O head addresses are “0.
0 —4xTs The axis number is “0.”
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Appendix 4. Supply Format and Use Procedure of FB/FCt

FBs are provided as source files ([Function block name_Version]. AWL).
The steps to use a provided source file in a user project are explained below.
[1]1 Select the “Sources” folder, click Insert, and then click External Source....

QEEII'HF\TIEI Manager - 57_300_TES
File Edit | [hzert PLC  Yiew Optiohs Window Help

u Statiaon
0= g Subpet

Broeram

a7 Software
it Block
M7 Software

Evmbal Table
Text librars:

External Source...

[21 When the following file selection window opens, select an appropriate source file, and then click Save.

2l x|

JPILDIBFRC: |3 STRGFBSource ~| = & e B

G GTL_10.AL
RUC_NWG_10. AL

e i G CTL 10 Save I

27 LDIEER (T ISnurces Gk sk er T sol inpor ze# sdek sd b del 7 | FoAr) |,-"
%

[3] The source file will be imported to the “Sources” folder.

Eile Edit In=zert PLS iew Options  Window Help

0|z 283)7 # |2l &l 5 =

= SIMATIC 300 Station
= [ GPUsIs-2DR)
=I-{z] 57 Programil}
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[4] Start Symbol Editor, and save the FB RC_NVC under a desired FB number.

E‘n] mbal Editar — ST Programil} (Symbols) =10l x|
avmbal Table Edit  Iheert YWiew Options:  Window  Help

EEH S| & BE| © o |[AlSymbok |7 | w2

&1 57 Programily (Symbolsd —— 57_300_ TEST#SIMATIC 200 Station¥CGPUSS-2DPG

Status | Symbol Address Data type Comment

1 Cyile Execution o 1 o 1

z2 RC_MWC FB 1 FB 1

3
Press F1 to get Help. i (]

[5] Compile the source file

QEIIT'MT[EI Manager - 57_300_TEST

Eile | Edit Ihzert F‘LG YWiew Options  Window  Help
Gt ity 3

gl_l Ciopy Citr [+
Pazte [ {1
Delete Del
Select All Cirl+ &
IIndo Selection )
Bename Fz
Chject Properties.. Alt+Return
apecial Object Properties »
Cpen Object Citr [+ & t+0

Check Block Gonsistency..
Compile Citr+B

Export Source..

[6] When the compiling is complete, the registered function block will be generated in the “Blocks” folder.

Eile Edit In=zert PLS iew Options  Window Help

O 2|7 & o2 sl [o =5 2 [< Mo Fitter >

EST -- CH¥SIEMENS¥STEPT¥=Tproj¥57 30072

=-£5 57 300_TEST 3 OF1 o} FB
- SIMATIC 300 Station
= [@ crums-20Pi)
El-- z7] 57 Program(l}

Now, FB1, namely RC_NVC, can be called from OB1.
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