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Preface

This User’'s Manual explains the specifications of the DeviceNet modules. Read this manual carefully to ensure correct

operation.

When using modules or peripheral devices, be sure to read the corresponding user's manuals listed below.

Title Manual No. |Contents

User's Manual Instruction, FEH200 Explains the memory, language and system definitions of the
MICREX-SX series SPH MICREX-SX series.

User's Manual Hardware, FEH201 Explains the system configuration, the specifications and
MICREX-SX series SPH operations of modules in the MICREX-SX series.

User's Manual D300win <Introduction>, FEH250 Explains the basic operations of D300win, the programming
MICREX-SX series and monitoring for MICREX-SX series.

User's Manual D300win <Reference>, FEH251 Explains the menu and icon of D300win and all of the
MICREX-SX series operations of D300win.

User's Manual D300winV2 <Reference>, FEH254 Explains the menu and icon of D300winV2 and all of the

MICREX-SX series

operations of D300winV2.

1. This manual may not be reproduced in whole or part in any form without prior written approval by the manufacturer.
2. The contents of this manual (including specifications) are subject to change without prior notice.

3. If you find any ambiguous or incorrect descriptions in this manual, please write them down (along with the manual
No. shown on the cover) and contact FUJI.




Safety Precautions

Be sure to read the “Safety Precautions” thoroughly before using the module.
Here, the safety precaution items are classified into “Warning” and “Caution.”

@Warning . Incorrect handling of the device may result in death or serious injury.

ACaution > Incorrect handling of the device may result in minor injury or physical damage.

Even some items indicated by “Caution” may also result in a serious accident.
Both safety instruction categories provide important information. Be sure to strictly observe these instructions.

@Warning

¢ Never touch any part of charged circuits as terminals and exposed metal portion while the power is turned ON.
It may result in an electric shock to the operator.

¢ Turn OFF the power before mounting, dismounting, wiring, maintaining or checking, otherwise, electric shock, erratic
operation or troubles might occur.

¢ Place the emergency stop circuit, interlock circuit or the like for safety outside the PC. A failure of PC might break or
cause problems to the machine.

¢ Do not connect in reverse polarity, charge (except rechargeable ones), disassemble, heat, throw in fire or short-circuit
the batteries, otherwise, they might burst or take fire.

¢ If batteries have any deformation, spilled fluids, or other abnormality, do not use them. The use of such batteries might
cause explosion or firing.

¢ Do not open the FG terminal with the LG-FG short circuited. (It must be grounded, otherwise it might cause electric
shock.)




Safety Precautions

ACaution

¢ Do not use one found damaged or deformed when unpacked, otherwise, failure or erratic operation might be caused.

¢ Do not shock the product by dropping or tipping it over, otherwise, it might be damaged or troubled.

¢ Follow the directions of the operating instructions when mounting the product. If mounting is improper, the product
might drop or develop problems or erratic operations.

¢ Use the rated voltage and current mentioned in the operating instructions and manual. Use beyond the rated values
might cause fire, erratic operation or failure.

¢ Operate (keep) in the environment specified in the operating instructions and manual. High temperature, high humidity,
condensation, dust, corrosive gases, oil, organic solvents, excessive vibration or shock might cause electric shock, fire,
erratic operation or failure.

¢ Select a wire size to suit the applied voltage and carrying current. Tighten the wire terminals to the specified torque.
Inappropriate wiring or tightening might cause fire, malfunction, failure, or might cause the product to drop from its
mounting.

¢ Contaminants, wiring chips, iron powder or other foreign matter must not enter the device when installing it, otherwise,
erratic operation or failure might occur.

¢ Remove the dust-cover seals of modules after wiring, otherwise, fire, accidents, failure or fault might occur.

¢ Connect the ground terminal to the ground, otherwise, an erratic operation might occur.

¢ Periodically make sure the terminal screws and mounting screws are securely tightened.
Operation at a loosened status might cause fire or erratic operation.

¢ Put the furnished connector covers on unused connectors, otherwise, failure or erratic operation might occur.

¢ Install the furnished terminal cover on the terminal block, otherwise, electric shock or fire might occur.

¢ Sufficiently make sure of safety before program change, forced output, starting, stopping or anything else during a run.
The wrong operation might break or cause machine problems.

¢ Engage the loader connector in a correct orientation, otherwise, an erratic operation might occur.

¢ Before touching the PC, discharge any static electricity that may have been collected on your body. To discharge it,
touch a grounded metallic object. Static electricity might cause erratic operation or failure of the module.

¢ Be sure to install the electrical wiring correctly and securely, observing the operating instructions and manual. Wrong or
loose wiring might cause fire, accidents, or failure.

¢ When disengaging the plug from the outlet, do not pull the cord, otherwiase, break of cable might cause fire or failure.

¢ Do not attempt to change system configurations (such as installing or removing 1/O modules) while the power is ON,
otherwise, failure or erratic operation might occur.

¢ Do not attemp to repair the module by yourself -- contact your Fuji Electric agent. When replacing the batteries,
correctly and securely connect the battery connectors, otherwise, fire, accidents or failure might occure.

¢ To clean the module, turn power off and wipe the module with a cloth moistened with warm water. Do not use thinner or
other organic solvents, as the module surface might become deformed or discolored.

¢ Do not remodel or disassemble the product, otherwise, a failure might occur.

¢ Follow the regulations of industrial wastes when the device is to be discarded.

¢ The modules covered in these operating instructions have not been designed or manufactured for use in equipment or
systems which, in the event of failure, can lead to loss of human life.

¢ If you intend to use the modules covered in these operating instructions for special applications, such as for nuclear
energy control, aerospace, medical, or transportation, please consult your Fuji Electric agent.

¢ Be sure to provide protective measures when using the module covered in these operating instructions in equipment
which, in the event of failure, may lead to loss of human life or other grave results.

¢ External power supply (such as 24V DC power supply) which is connected to DC 1/O should be strongly isolated from
AC power supply.
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DeviceNet Section 1 Overview
1-1 DeviceNet

The NP1L-DN1 DeviceNet master module is mounted on the base board of the MICREX-SX Series (or connected to the
SX bus) and connected to an open field network “DeviceNet” to offer the communication functions of the master devices.
This product has been tested by test laboratory of the third organization approved by ODVA and the compliance with
ODVA conformance test software Ver A-12 has been approved.

DeviceNet is an open field network which makes it easier to inter-connect programmable controllers, personal computers,
sensors, actuators, and other control devices.

For DeviceNet, the communication protocol, the physical specifications of connectors, cables, etc. for connections, and the
basic 1/0 data format and device profile of each device type to enable device compatibility between vendors are prescribed
by ODVA (Open DeviceNet Vendor Association).

PLC Personal computer

Controller

DeviceNet
H
:
Sensor Electromagnetic valve Display unit

[Reference]

The information on DeviceNet can be downloaded from the home page of ODVA. The home page address of ODVA_japan
is http://web.kyoto-inet.or.jp/org/odva-j/top.html
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1-2 DeviceNet Configuration DeviceNet configuration

Terminating T-inktap ~ Trunk line T-link tap | Node Node | terminating
resistor / (multi-tap) ( (_J resistor
\
) 7
T T T MT
Drop line J l
[ |
Node Node Node
Node MT
J l Node
[ 1 > Node
Node Node Node T: Tap .
MT: Multi-type

Node

Trunk Line, Drop Line
The trunk line indicates the cable with a terminating resistor at both ends. Usually, the cable for connecting the ends which
are most separated is referred to as trunk line. Cables branched from the trunk line are referred to as a drop line.

Terminating Resistor

A resistor which is connected at both terminals of the trunk line. A metal-film resistor with 120o0hms, 1%, 1/4W is used. For
the procedure for connecting a terminating resistor, refer to Chapter 6, “Wiring.”

T-Link Tap

A device used to link the trunk line to a drop line is referred to as T-link tap. The T-link tap is categorized into two types: the
tap type which is used to link the trunk line to one drop line and the multi-tap type which is used to link it to multiple drop
lines.

Node

There are two different DeviceNet nodes: the master station which manages DeviceNet and controls I/O units and other
devices connected to DeviceNet and the slave station (I/O unit, etc.). A single DeviceNet system consists of one master
station and multiple slave devices. Up to 63 slave devices can be connected to a single DeviceNet.

The NP1L-DNL1 is the DeviceNet master module which offers the DeviceNet master function (for 1 channel per module).
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General specifications

Section 2 Specifications
2-1 General Specifications

Item Specification
Operating temperature 0 ~55°C
Storage temperature —-25 ~ +70°C
Physical Relative humidity 20 to 95%RH without condensation

environment

Pollution level

Pollution level 2

Resistance to corrosion

No corrosive gas present and no organic solvent attached

Altitude used

2000 m or less (with an atmospheric pressure of 70kPa or more during
transportation)

Mechanical 15-nuke? 16-nuke?
operating
conditions 17-nuke? 18-nuke?
Noise immunity Noise simulator method (1ns rising time, 1us pulse width, 1.5 kV)
19-nuke? Resistance to electrostatic | Contact discharge method (+—6kV), aerial discharge method (+-8kV)
discharge
Resistance to radiation field | 10 V/m (80MHz ~ 1000MHz)
Structure Built-in panel type IP30

Cooling system

Natural cooling

Insulation system

Photocoupler insulation

Dielectric strength

445VAC for 1minute, between connectors and FG

Insulation resistance

10Mohms or more with a 500VDC megger, between connectors and FG

Internal current consumption

NP1L-DN1: 24VDC 90mA or less (supplied from the SX bus (base board))

Network current consumption

24VDC 45mA or less

Weight

NP1L-DN1: about 170g

External view

Described in section 2-5
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2-2 Communication Specifications

Communication specifications

Item Specifications
Model (Product name) NP1L-DN1
DeviceNet communication function | Master function
Number of slave stations connected |Up to 63

MAC ID setup range 00 ~ 63

Transmission line

Trunk line, drop line

Connection format

T-link connection, daisy-chain connection

Transmission rate

(Set by the transmission rate selector switch on the front panel of module)

Transmission distance

< Trunk line length with THICK cable >

500m (125kbps), 250m (250kbps), 100m (500kbps)
< Trunk line length with THIN cable >

100m (125kbps, 250kbps, 500kbps common)

< Maximum drop line length >

6m (125kbps, 250kbps, 500kbps common)

< Total drop line length >

156m (125kbps), 78m (250kbps), 39m (500kbps)

Number of I/0 points

2032 points (127 words) maximum

Usually, a 1-word 1/O area is assigned to each station. Exceptionally, if subsequent
MAC ID number does not exist, 1/0O points not exceeding 128 words can be
allocated.

Communication function

1) /O messages
* Poll command/response
* Bit-strobe command/response
» Change of state/cyclic ACK not provided
» Change of state/cyclic ACK provided
2) Explicit messages
Realizes client/server function, and sets up and diagnoses remote 1/O stations.

Message length

Maximum number of bytes transmitted and received using Explicit messages is 492 bytes.
(Service, class, attribute, member + transmit/receive data section)

Vendor ID 319 (Fuji Electric)
Product code 7770 (hex)
Applicable class 1/0 scanner
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Cable specifications

2-3 Cable Specifications

Use communication cables which conform to the DeviceNet specifications. The cable requirements for DeviceNet are as

follows:
Cable type Requirements
« A twisted signal line pair (#18): blue/white
« A twisted power line pair (#15): black/red
* Myler shield separately aluminum-plated is wound around the signal line pair and
power line pair.
THICK cable

(used majorly for the trunk line)

* Wheeled/knitted shield with a drain wire (#18): bare wire
The drain wire is in contact with the shield inside the cable and used to connect the
shield to the connector.

* The power line has a maximum current capacity of 8A.

* The power line is PVC-insulated.

6- THIN cable
(used majorly for drop lines)

« A twisted signal line pair (#24): blue/white

« A twisted power line pair (#22): black/red

* Myler shield separately aluminum-plated is wound around the signal line pair and
power line pair.

* Wheeled/knitted shield with a drain wire (#22): bare wire
The drain wire is in contact with the shield inside the cable and used to connect the
shield to the connector.

« The power line has a maximum current capacity of 3A.

* The power line is PVC-insulated.

Note: THIN cable is used majorly for drop lines. However, it can also be used for the trunk line for short distance.

[Reference]

The information on DeviceNet can be downloaded from the home page of ODVA. The home page address of DeviceNet

product guide_cable is

http://web.kyoto-inet.or.jp/org/odva-j/catalog/sy_cable/cable_list.html
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2-4 Name and Function

Name of each section

of Each Section

2-4-1 Name of each section
1) Status indicator LED

2) MAC ID selector switch st

3) Transmission rate selector switch ez

4) DeviceNet connector

5) Specification name plate

(0V) Black ]
f
Signal Ii E;r 6) Version No.
ite f -
(+24V) Red t

Signal display seal

2-4-2 Function of each section
1) Status indicator LED

ONL

ERR

MS

TIR
NS
SER

Symbol |Display color |Light-on condition
ONL Green « Goes on during normal operation.
« Blinks when the SX bus is initialized or it is waiting for establishment of communication link.
ERR Red * GoMS if this module or SX bus fails.
T/IR Green * Blinks when DeviceNet communication is established and during communication.
SER Red * Goes on if system configuration (parameter setup) contains an error.
Green * The green LED goes on when the module is normally operating.
* The red LED goes on if an unrecoverable error occurs in the module.
MS / » The red LED blinks if a recoverable error occurs in the module.
« The green and red LEDs blink when the module is performing self-diagnosis.
Red * The LEDs go off if the system power (24VDC) is not supplied.
» The green LED goes on when the network is normally operating (there are no duplicate
MAC ID stations and a set up slave station exists).
Green * The red LED goes on if a communication-disabling error occurs on the network.
1) Duplicate MAC ID, 2) Bus off (communication stop due to communication occurrences at
NS / multiple points)
* The green LED goes on, after the module completes duplicate MAC ID check, if the set
Red slave station does not exist even in the online mode.

* The LEDs go off if the system power (24VDC) is not supplied from the DeviceNet connector
or if duplicate MAC ID check is not completed and the online mode is not entered.
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Function of each section 2-4 Name and Function of
Each Section

2) MAC ID selector switch
Used to set the station number on DeviceNet of the NP1L-DN1. The setup range is 00 to 63.

23
e 4
o | MACID
6 o
8 L H
2 3 Note: If the setup range is exceeded, the operation is not guaranteed.
e g
o | maciD
o
& L ° L

3) Transmission rate selector switch
Used to set the transmission rate. The setting of this switch is recognized when the power of this module is turned ON.

T SW1 | SW2 | Transmission rate
‘ N OFF | OFF | 125kbps
e DR
= [T ON | OFF | 250kbps
a1
‘ o T OFF |ON |500kbps
ON |ON |Cannot be set

Note: Set SW3 to SW6 to OFF.

4) DeviceNet connector
Used to connect the connector of the cable side of DeviceNet (MSTB2.5/5-STF-5.08AU supplied with the product). After
connection, fasten it with a screw driver (with a fastening torque of 0.4Nm).

Black —_ —/— Black : v -
Blue — ] "' - CAN_Low ~—
: Drain — Signal line — Network power line
White ——f] : CAN_High ~—
Red — 12 Red :VO -

5) Specification name plate
Attached to the right side of the module on which the format, production date, and serial number are printed.

6) Version No.
The hardware and firmware versions of the NP1L-DN1 are printed.

U U1 - Hardware version

Dop.— Firmware version
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2-5 External View External view

35 0200 90

105
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Slot Positions Section 3 System Configurarion
3-1 Limitations on Mounting NP1L-DN1

3-1-1 Slot positions
The NP1L-DN1, a remote I/O master module, is connected to the SX bus. The mount slots on the base board are shown
below.

The NP1L-DN1 can be mounted to any position except the slots for the power supply module (2 slots from the leftmost
position of the base board).

<Base board other than 6-slot base board>

S H H H H HOH H H
I )

DN EENERRERRR

T T T T T T

\ |
Available slots

<6-slot base board>

=

L]
il
[
Uy L
|

1O A

O

Available slots

Note: The DeviceNet master module cannot be mounted on the base board of the T-link module, the JPCN-1 module,
and other remote I/O slave stations.

T-link interface

0
CO Y ) Y ) Y Y r—ﬁr—ﬁf#r—ﬁr—ﬁrﬂ
T2

o | o | o | o
Power CPU Power

supply j@ supply jl

-
N / ;

T-link master module

3-1-2 Number of modules
Up to 8 NP1L-DN1 can be connected to a single SX bus system. However, when other I/O master modules (such as the T-
link master module and the JPCN-1 master module) are mounted, a total of 8 modules can be mounted.

(Number of DeviceNet master modules) + (Number of other I/O master modules) < 8
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3-2 DeviceNet System Configuration Typical system
configuration

3-2-1 Typical system configuration
By connecting a single NP1L-DN1 module to the SX bus (on the base board) of the MICREX-SX Series, you can configure
a DeviceNet network system.

<Example of system configuration>

Maximum trunk line length 100m0O 500m

A

Slave node Slave node

Terminating Terminating

TN ] S s R s ] T resistor
| | | | | | | | :j@

A
6m maximum
‘ Slave node
Slave node

E 6m maximum

e

NP1L-DN1 (master node)

)

&
ﬁ@m@m)

=8

Slave node

ARV v

- Slave node

Note 1: The maximum extension distance of the trunk line depends on the transmission rate and the type of the cable
used.

Key-point

» Up to 63 remote I/0 modules (slave nodes) can be connected to a single master node (DeviceNet).
» Up to 8 master nodes (DeviceNet) can be mounted on the MICREX-SX Series 1 configuration.
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Scan list 3-2 DeviceNet System Configuration

3-2-2 Scan list

The scan list is the information about the system configuration including the addresses of the nodes connected to
DeviceNet and the number of I/O points, etc. DeviceNet checks the DeviceNet configuration and maintains its integrity
through communication according to the scan list.

(1) Creating a scan list
The scan list is created by the NP1L-DN1 based on System Definition set up by D300win.

(2) Scanning method
There are the following 4 different scanning methods for DeviceNet. The scanning method supported differs for each slave
node (remote I/O). DeviceNet allows the 4 methods to be used at the same time on a single network.

* Polling
The master node monitors each slave node and performs data transmission with it at each scan. Since the slave node
status is always monitored, an error occurring on any slave node can be detected at a scan.

* Bit strobe

The master node outputs only a 1-bit signal to each slave node. Upon reception of the signal, each slave node performs
the specified operation. This minimizes the unit of data transmission between the master node and each slave node, thus
increasing the overall scanning rate.

* Cyclic

Each slave node passes data to the master node at a regular interval (cyclic time = 65535ms maximum) specified for each
node.

» Change of state

Each slave node communicates with the master node only when the state of the salve node changes. This method is
effective for slave nodes which monitor an object with a long change-of-state interval. However, when the change-of-state
interval (65535ms maximum) specified for each slave node is reached, it passes data to the master node even if there is
no state change.
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3-3 1/0O Address Assignment I/O Address assignment on
DeviceNet

3-3-1 1/0 Address assignment on DeviceNet

With MICREX-SX, the I/O area of each node on the DeviceNet is assigned to the same I/O area on the SX bus. With
DeviceNet, a 1-word /O area is assigned to each MAC ID. However, only if the subsequent MAC ID does not exist, the I/O
area can be occupied within the range not exceeding 127 words. The rule for address assignment is shown below.

Period Period Period
. SX bus DeviceNet .
Prefix station No. MAC ID Word No. Bit address
% ra (bit), %IW (word), %ID (double-word) +—L Represented by 00 to 63 L 0~15
%OX (bit), %QW (word), %QD (double-word) (decimal number).

Note 1: When used in the prefix of %ID or QD and accessed in the data format of (32-bit data length), configure the 1/0
address so that MAC ID of DeviceNet be assigned to an even number.

Note 2: With the DeviceNet communication protocol, only 1/O data trains of slave stations are transmitted, but the
distinction between the capsule type and set type and the information on the I/O configuration on the set type
cannot be recognized.

Therefore, all the slave stations in the following example are recognized as the same station in system
configuration collation check. In this case, even if the actual I/O implementation differs from System Definition,
the error may not be detected. In any case, however, memory assignment of I/O data is the same and data
access from applications is performed normally.

<Example of slave station configuration in which all stations are recognized by the master station as the
same station>

Capsule
type Input 2W, Input 2W, | Input OW, Input 1W, | Input 1W, | Input OW,
Input 2w, Set type Output 2W Set type Output OW | Output 2W Set type Output OW | Output OW | Output 2W
Output 2W
Settype |MPUt2W, - |Input OW, —Input OW, Settype |MPULIW, |Input1W, |Input OW, |Input OW,

Output OW | Output 1W | Output 1W Output OW | Output OW | Output IW | Output 1W

Note 3: If an input slave device is removed, the data in the input area of that device is retained.
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Example of address assignment

3-3-2 Example of address assignment
< Example of System Configuration >

3-3 I/0 Address Assignment

Slave Slave
node 1 node 3
16-point 16-point
input output
MAC ID: 01 MAC ID: 04
[ 1 [ 1 [ 1 1
[ | [ | [ | [ | [ |
1 I 1 I 1 I I
Slave node 4
i 32-point
32-point output
™ F_E E e W input MAC ID: 05
ol MAC ID: 02
[l
‘ Slave node 5
o H: E Slave node 2
= ; 5 16-point input
/_)LI /output
e MAC ID: 07
NP1L-DN1 (Master node) Slave node 6
MAC ID: 00 \ 32-point input
/output
MAC ID: 09
yakunuke
MAC ID (Address assignment viewed from SX)
l 15 8,7 0
01 Slave node 1 (input) — %IX1.1.0.0 to %IX1.1.0.15
2 — %IX1.2.0.0 to %IX1.2.0.15
021 Slave node 2 (input) —— 0 °
— %IX1.2.1.0 to %IX1.2.1.15
04 Slave node 3 (output) — %0QX1.4.0.0 to %QX1.4.0.15
— %QX1.5.0.0 to %QX1.5.0.15
51 Slave node 4 (output) — °Q °Q
— 9%QX1.5.1.0 to %QX1.5.1.15
07 Not used Slave node 5 (input) — » %IX1.7.0.0 to %IX1.7.0.7
| Notused | Slave node 5 (output) | —» %QX1.7.1.0 to %QX1.7.1.7
09 Slave node 6 (input) — %IX1.9.0.0 to %IX1.9.0.15
Slave node 6 (output) — %QX1.9.1.0 to %QX1.9.1.15

Note: When accessing slave node 4 or 6 in 32-bit data length, you need to set MAC ID to an even number. Set MAC ID

as follows:
MAC ID
} 15 8.7 0
01 Slave node 1 (input) —»E"(oIXLl.O.O to %IX1.1.0.15
02 . — %IX1.2.0.0 to %IX1.2.0.15
—  Slave node 1 (input) —
— %IX1.2.1.0 to %IX1.2.1.15
04 Slave node 3 (output) — %0QX1.4.0.0 to %QX1.4.0.15
05 Blank
06 — %QX1.6.0.0 to %QX1.6.0.15
[ Slavenoded(outpu) T g 0%16.1.0 to %QX1.6.1.15
08 Not used Slave node 5 (input) | — %I1X1.8.0.0 to %I1X1.8.0.7
| Notused | Slave node 5 outpuy) | —— %QX1.8.1.0 to %QX1.8.1.7
10 Slave node 6 (input) — %IX1.10.0.0 to %IX1.10.0.15
7 Slavenode6(oup) | —» %QX1.10.1.0 to %QX1.10.1.15
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el Section 4 DeviceNet Parameter Setup
4-1 Parameter Setups

When configuring DeviceNet with the MICREX-SX Series, you need to set up the following parameters.

Category Item Setup location Refer to

System configuration registration System Definition P4-2 ~ P4-5

System Definition 1/0 group registration CPU parameters P4-8, P4-9

Compression setup P4-10, P4-11

10- Slave node Number of words occupied for 1/O DeviceNet capsule parameters | P4-4, P4-5

« Change-of-state / cyclic transmission
interval

* Scan type
Polling / bit strobe / change-of-state /
cyclic

« Polling type

Master node Individual hold station definition NP1L-DN1 parameters P4-6, P4-7
NP1L-DN1 Polling / bit strobe transmission interval
Inter-scan delay time

Background polling

4-1



System configuration
registration

4-2 System Definition Setup
Procedure

4-2-1 System configuration registration
With MICREX-SX Series, you need to register the devices to be used in System Definition in the project tree at the time of
system configuration. The following describes the system configuration registration procedure using an example of system

configuration.
<Example of system configuration>

Slave Slave
_ node 1 node 3 _
(1 word occupied) 16-point 16-point (1 word occupied)
input output
MAC ID: 01 MAC ID: 04

-

Slave node 4

(2 word occupied)

16-point input
/output

; 32-point
l 32-point (2 word occupied) outgut
S ™ — input MAC ID: 05
i u%gu MAC ID: 02
]
5 T Slave node 5
8 H: E Slave node 2 > (2 word occupied)

NP1L-DN1 (Master node)
MAC ID: 00

< System Definition Screen >
System Definition for the above system is as follows:
m ztructure
] Swstem property
= m Bzlots Base

------ o Power : AG Power {3540

------ . CGPU:CGPU-0: B_532

EI .E DM1 - 53 station Mo~1 : DeviceMet Mazte |

MAC ID: 07

Slave node 6

32-point input (2 word occupied)

/output
MAC ID: 09

O :
Dk -
O -
O :
Dk -
O -

MAC-1

:|DeviceMet Gapsule
MAC-2|:
MBC-4|:
M BC-5|:
MAC-7|:
M BC-9|:

DeviceMet Capsule
Devicetet Capsule
DeviceMet Capsule
DeviceMet Capsule
DeviceMet Capsule

A

~¢—— DeviceNet

Slave node
names

MAC ID

Note: MAC ID of the master node (NP1L-DN1) is set up by the MAC ID selector switch on the front panel of the NP1L-
DN1 module. Be careful not to set a duplicate MAC ID with any slave node.
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System configuration 4-2 System Definition Setup
registration Procedure

< Setup Procedure >
1) Double-click the [System Definition] icon of the project tree. The System Definition window appears. In the initial
condition, the power supply module and the CPU module are registered in the 11-slot base board.

ail G_SX M=l E3

File  Edit “iewm Tool Help

= Change the base board to 6-slot base board
Ellﬂﬂl E\l mqﬁ'ﬁl according to the system configuration.

=B System structure
System property
=-ff Gzlots Base
Power © AG Power (3510
5 CPU: GPU-0: R

F1 Help i

2) When you click the [Insert] button with the CPU module selected (as shown above), the following [Module Insert]
dialog box appears.

Note
1) Stett'the sX EUS Module insert 4) After setting each item,
station number. click this button.
SH bus station Mo Circuit Mo —Madule atrisute type
Specify a name. I1 ﬁ IU j ' Baseboard unit type module
Mame: “ Incdiviclual type modile
T Link hiaster
! < caten ‘ 2) Choose |0 master.

Outline specificstion:

T Link Master j ~Module group type:

T Link Master  cPu " Postioning i iti

OPCH-1 Master

A5 Master " Processor link € Function

et Master & At
 Direct 10 /FDEK Addition

I"40 & 1i0 master | Basehnard

T Link Slave
™ Mo equipment

) Slayve ) Durmmy, =Setting=
Setting include child
) ) Gther: station
3) Choose DeviceNet master.‘ Cerite

Cancel anly master

Note: The line number set here is the number of the remote 1/0 master (0
to 7) of the system memory (from %MW?10. on).

3) The DeviceNet master module is registered.

ii G _SX =l E3
File Edit fiem Tool Help

B 60| B m|E|
EEE Svatem structure
] System property
=-ff Bslots Base
Power - AC Power (350
: GPU: GPU-0: R 332

DeviceNet master module registered
Set the parameters for the DeviceNet master
module after registering all slave nodes.

F1 Help i




4-2 System Definition Setup System configuration
Procedure registration

4) Then, register the slave node (DeviceNet capsule) to be connected to the master module.
When you click the [Insert] button with the DeviceNet master module selected (as shown in the screen (3)), the
following [Module insert] dialog box appears.

Module insert

1) Set MAC ID. MAC 1D Mo Cirzu o —Moclule attribute type ——————— oK

= o |
|1 =i I j % Bazeboard unit type module . .

: cancel | Click this button to
Specify a name Maime: £ nclyiduz! type module set parameters for
with up to 27 | Devicetlet Capsule e Earameter.j.. slave nodes.
characters. (Note)

Cutline specification: Help |
IDeviceNet Capzule j - Modlule group type: —

i CPU " Posttioning inzert position
Type: :
| i Processor link € Function Clinsert

; " Adeltion

Conzsumed current(ma): " Direct 110 " Pawer
[ 0 master  Basshoard | [T No eguipment

% Slave (" LTy

£ Remate i ) Gther

5) When you click the [Parameter...] button of the [Module insert] dialog box, the [DeviceNet capsule parameter
setting] dialog box appears. First, set the number of words occupied by the 1/0 area of the DeviceNet capsule.
With Slave node 1 in the example of system configuration, the number of words is 1 for input and O for output.

DeviceNet capsule parameter setting [ <]

Mumber of input/output word | Rurning Definition |

Mumber of input word: Iil _Ij o-121
MNumber of output word: ID _|::‘ 0-127

0K I Cancel | Help |

Note 1: The parameters for each slave node can be set even after registration of the system configuration. The MAC IDs
which can be set for subsequent nodes vary according to the setting of the number of I/O words of each node. (1
word for each MAC ID)
Therefore, it is recommended that you set the number of 1/0 words for slave nodes at the time of registration of
the system configuration.

Note 2: Before setting the number of 1/0 words for each slave node, be sure to check the specifications of it. For some
slave nodes, the number of /0 words is used for status information, in addition to the actual number of I/O
points.



System configuration 4-2 System Definition Setup
registration Procedure

6) Click the [Running Definition] tab and then set the transmission time of change-of-state/cyclic, scan type, and

polling type.

Mumber of input/output word  Running Definition |

o T {ms?
[0-65535]
—5can type
i Polling
" Bit strabe
& Chanee of gtate
i Cyclic

= | &cknowledesd

~Palling ; P
;'E;j ann alllis Note 1: Set the scan type according to the specifications of

i Backeround Polling the slave nodes.
Note 2: When you set the scan type to change-of-state or
cyclic, if you set the transmission interval to Oms,
ok, | Gamoel | Heb | data transmission from the node is not performed.

After setting each item, click this button to
return to the Module Insertion dialog box.

7) The DeviceNet capsule is registered. Register it in the same manner for other slave nodes.

ai G_SX | [O] x|

File Edit Yiew Tool Help

i L s A R

= % System structure

Swstem property

M Bslots Base

Power : A5 Paveer (35W)

: CPU: GPU-0: RE32 _ )
E|-- DMY - 53 station Mo-1 : Devicehlet Master [One-Point Advice]
O MAC-1 : DeviceNet Capsule For slave nodes to be connected to DeviceNet, the default

name is “DeviceNet capsule.” It is recommended that you
change the name appropriately for each node used.

F1 Help i

<System Registration Screen with Default Name> <System Registration Screen with Modified Name>
Fil: Edit Wiew Tool Help File Edit Yiew Tool Help
m6m| £ mbl] il I

EI--EE System structure E‘EE System structure

System property

Syztem property

- &shats Base

R
"B CPU: GPU-0: R_332

q E| DM : 5X station Mo-1 : DeviceMet Master

~ [ DK:MAGC-1: Slave Node 1 input 18}

DK : MAC-2 : Slave Mode 2 Tnput 32

DK : MAC-4 : Slave Mode 3 (Qutput 163

DK : MAC-R : Slave Mode 4 (utput 32

DK : MAC-T : Slave Node 5 (hput 8/ 0utput 83

DK : MAC-9: Slave Mode 6 Tnput 16 Cutput 163

DeviceMet Capsule
: DeviceMet Capzule
: DeviceMet Capzule
: DeviceMet Capzule
: DeviceMet Capzule
: DeviceMet Capzule

F1 Help 4 F1 Help A
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4-2 System Definition Setup NP1L-DN1 parameter setup
Procedure

4-2-2 NP1L-DN1 (master node) parameter setup

<Setup Procedure>
1) Choose the DeviceNet master module registered in the System Definition window.

‘ 2) Click the [Property...] button.‘

Eile  Edit few  Tool Help

e | el

=B System strusture

~[2] System property

=-[f Eslots Base

Power : AG Power (351

CPU: GPU-0: R 532
ion Mo.—1: DeviceMest Master
: DeviceMet Capaule
: DeviceMet Capaule
: DeviceMet Capaule
: DeviceMet Capaule
: DeviceMet Capaule
: DeviceMet Capaule

1) Choose the DeviceNet master module.

F1 Help v

2) When you click the [Parameter...] button in the [Module property] dialog box, the [DeviceNet master parameter
Setting] dialog box appears. You can choose the [Individual Output Hold Station Definition] or [Specific Operation
Definition] setup panel by clicking the corresponding tab.

Device Het master parameter setting
Individual Output Hold Station Definition | Funning definition |
—MAC ID No.{00-63) OM:Defined OFF:MNat defined

oo | o2 | o2 | 04 | oa | oe | o7 [ oe | o9 |
0| e |le1?\t18|/9|

|l [l e | 22 [ 2 |

MAC IDs of the nodes which have
a1 | 4 | 4 | 4 | 4 | 15 | 46 | 17| already been registered in system

registration can be set.
SN R ] ] e

Sﬂlﬁ‘l | 62|63|
Device Het master parameter setting

0k I Gancel I Tndividual Cutput Hold Station Definition | Funning definition |
—MAC ID No.00-63) OM:Defined OFF:Mot defined

00|n1|02|ns|04|¥ua|m e fiog

1 Y R e R i [ e e

an| k| k2| | el | e

o el o2 et 2 e [ P )

e el e et i e i e i el

I (R i e i (e e e

20 o a2 Nzl 2 ez el B i el

Choose MAC IDs of the output nodes for

which hold setup is necesse?ry. Elililﬂl

Note: This may not be effective for the
nodes for which output hold setup is oK |  cancel Help
made with a hardware switch.
Confirm the specifications of the
nodes to be used.




System configuration
registration

4-2 System Definition Setup

3) Set the Specific Operation Definition parameters of the master module.

DeviceMet master parameter setting

Individual Output Hold Station Definition  Runnine definition I

Transmizsion interval
of Polling/Bit Strabe: 0 {0-65535) ms
Inter scan delay time: IU 0-85535) ms

Scan ovclic zkip times .
of backeround polling Ilj 0-10000} Times

=tatiaon:

[9]4 I Crancel

|t |

Transmission Interval Of Polling/Bit Strobe (EPR)
The expected_packet_rate attribute value used in a slave node for which the scan method is polling or bit strobe. The
attribute value multiplied by 4 is the time-out value for the slave node. If the slave node does not receive data within the
time-out value, the node is removed from DeviceNet. If you set 0 as this value, this parameter is set according to the
number of slave nodes connected and the transmission rate as shown in the table below.

Inter-Scan Delay Time (ISD)

Procedure

The master node transmits 1/O data to slave nodes, then waits for the response from them for the specified time. If you set
0 as this value, this parameter is set according to the number of slave nodes connected and the transmission rate as

shown in the table below.
<EPR and ISD Values When 0 Is Set>

Number of slave nodes connected |Transmission rate (bps) |ERR (ms) ISD (ms)

125 30 40
1to21 250 26 36

500 20 26

125 64 86
22t042 250 50 66

500 38 50

125 94 126
43 t0 63 250 76 100

500 56 76

Number Of Scan Cycle Skips Of Background Polling Station
Set the number of scan cycle skips performed by the slave nodes with the background polling setting. Up to 10000 can be

set. If you set 0, the polling operation which is the same as each scan polling results.
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4-2 System Definition Setup /O group setup
Procedure

4-2-31/0 group setup
Like the 1/0O modules directly connected to the SX bus, 1/0 group setup is also necessary for the slave nodes (I/O units) on
DeviceNet. Slave nodes without I/O group setup cannot be used as an 1/0 on application programs.

<Example of System Configuration>

Slave Slave
node 1 node 3
16-point 16-point
input output
MAC ID: 01 MAC ID: 04
1
T ({11
1 | 1 | 1 | | I
Slave node 4
. 32-point
32-point output
™ F‘E ™ O input MAC ID: 05
D%EH MAC ID: 02
[o]
& H: Slave node 2 Slave node 5
= e 16-point
EI output
H5)= MAC ID: 07
NP1L-DN1 (Master node) Slave node 6
MAC ID: 00 \ 32-point
output
MAC ID: 09

< Setup Procedure >
1) Make 1/O group setting using the CPU parameters.

2) Click the [Property...] button.

=] B3

File Edit Yiedw Tool Help

L L

=B System structure
System property
=-fff tzlotz Baze

1) Choose the CPU module. Note)

: Slave Node 1 (nput 167

: Slave Mode 2 (Input 32}

: Slave Mode 3 (Output 167

: Slave Node 4 (Output 327

: Slave Mode & (nput 8/0utput 83

: Slave Mode 6 (nput 16/0utput 162

F1 Help 4

Note: A single CPU system is shown in the example of system configuration above. With a multi-CPU system which has
multiple CPUs in a single configuration, you can choose the slave nodes to be controlled for each CPU.
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I/O group setup

4-2 System Definition Setup

Procedure

2) When the [Module property] dialog box of the CPU module appears, click the [Parameter...] button. When the
[CPU parameter] dialog box appears, click the [I/O Group setting] tab.

GPU parameter

GPU Rurning Definition | CPU Memary Size Definition

Slave Mode 1 Thput 167
: Slave Mode 2 (hput 323
: Slave Mode 3 Output 167
: Slave MNods 4 (Output 320
: Slave Node 5 (nput 8/0ut
: Slave Mode 6 (nput 1600

< | Bl

> |

S

i |
KN |

0 Group Setting I Fail-Soft Operation Setting |

_{ When you click here, a task list appears

allowing you to choose a task.

Thput zelect: Thput for referring output value

=-DN1 : 5X station Mo-1 : DeviceNet Master
K : MAG-1 : Slave Mods 1 hput 162
K : MAC-2 : Slave Node 2 (hput 320
s MAC-T : Slave Mode 5 Tnput 84 0utput
s MACG-9 : Slave Node 6 Thput 16 0utpur

4] | B

Qutput gelect Detail.. |

(= DM« 5K station No.-1 : DeviceMet Master
i DK - MAC-4 - Slave Node 3 Qutput 162
- DK : MAC-5 : Slave Mode 4 (Output 32
- DK : MAG-7: Slave Node 5 dhput 8/ 0utput
L. DK MAG-2 : Slave Mode 6 dhput 16/ Outpul

4 | B

Standard zetting |

(0]4 I Gance| I Help |

In the 1/O List, a list of available I/O
modules/units is displayed.

GPU parameter

GPU Running Definition | GPU Memary Size Definition L0 Group Setting | Fail-Soft Operation Setting |

To set all the nodes to the same
task, click here.

Level [DEFALLT =l
LD List: Ihput select: Input for referring output walue I
- DM - 53 station No—1: DeviceMet Mazter
i : MAC-1 : Slave Node 1 {(nput 162
s MAC-2 : Slave Mode 2 (nput 320 b
- MAC-4 : Slave Mode 3 (Output 16}
; MAG-5 : Slave Node 4 Output 320
: MAG7 : Slave Node 5 Gnput 8/0ut | &K 2) Choose the node to be set and
“ MAC-9 : Slave Node 6 (nput 16/0u then click here.
Cuput zelect Detail.. I

1) When setting a slave node,
click to choose the nodes
one by one.

[«] | i

(= D1 2 5¥ station Ne—1 @ DeviceMNet Mazter
Lo DK MAG-E : Slave Mods 4 Output 323

‘ 3) The selected node is set. ‘

Standard zetting I

OF Cancel Help I
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4-2 System Definition Setup Compression setup
Procedure

4-2-4 Compression setup

The compression operation is an operation mode in which operations of normal modules or capsules are continued even if
any remote 1/0 module or capsule on the SX bus or DeviceNet fails.

Registration of Compression Operation is performed by parameter “Compression Setup” for the CPU module.
<Example of System Configuration>

MAC ID: 00

Slave Slave
node 1 node 3
16-point 16-point
input output
MAC ID: 01 MAC ID: 04
1
T ({11
1 | 1 | 1 | | I
Slave node 4
. 32-point
32-point output
™ F‘E fam— O input MAC ID: 05
D%EH MAC ID: 02
[o]
& H: Slave node 2 Slave node 5
= s 16-point
X output
/517 MAC ID: 07
NP1L-DN1 [(Master node) Slave node 6

32-point
output
MAC ID: 09

<Setup Procedure>
1) Make 1/O group setting using the CPU parameters.

ai G_SX I [=] E3
File Edit Yiew Tool Help

o LA )

=B System structure
[ System property
E| Gzlote Baze
Pawer @ A5 Power (35
E| DM 2 5% gtation Mo~1 @ DeviceMet Master
- DK MAG-1: Slave Mode 1 (nput 162
< DK :MAG-2 : Slave Mode 2 nput 320
< DK:MAG-4 : Slave Mode 3 Output 163
< DK:MAG-G: Slave Mode 4 Output 320
“o [ DK - MAG-T : Slave Mode 5 Input 8/0utput 8)
i DK:MAGC-2: Slave Mode 6 (nput 16/0utput 16}

F1 Help 4

Note: A single CPU system is shown in the example of system configuration above. With a multi-CPU system which has
multiple CPUs in a single configuration, you can choose the slave nodes to be controlled for each CPU.
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Compression setup

4-2 System Definition Setup

Procedure

2) When the [Module property] dialog box of the CPU module appears, click the [Parameter...] button. When the
[CPU parameter] dialog box appears, click the Compression Setup tab.

appear.

GPU parameter
GPU Runnine Definition | GPU Memory Size Definition | 140 Group Setting  Fail-Soft Operation Setting l
I/ zelected valid fail-zoft operation:
B
When you click here,
the slave nodes
£
QK | Cancel | Help |
GPU parameter

CGPU Runnine Definition] GPU Memary Size Definition ] 140 Group Setting  Fail-Soft Operation Setting l

140 List:

MAG-1 :
MAG-2 :
MAG -
MAG-5 -
MAG-
MAGAD -

—J- DM1 : S station No—1 : DeviceMNet Master
DK :
DK :
DK :
DE :
DK :
DK :

Slave Mode 1 Thput 162
Slave Mode 2 (hput 320
Slave Mode 3 Qutput 167
Slave Mode 4 (Output 320

: Blave Node B (nput 8400t

Slave Mode 6 Thput 1600

1) Choose and click the slave node
for compression setup.

140 zelected valid fail-zoft operation:

= DM1 : 5¥ station Mo-1: DeviceMNet Master
DK : MAC-E : Slave Mode 4 Output 320

| | 2) Choose the node to be set up
and then click here.

oK | Cancel Help

i3) The selected node is set.

i4) When setup is completed, click here. i
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4-3 Configurator Configurator

The use of a commercial configurator allows you to confirm and specify the number of 1/0 points and the scan type of
slave nodes.

=
[ Il the conf ft

Install the con igurator Software on
= " a personal computer.

nooooon ~
<< For connection with DeviceNet, use the
interface board or interface card.

| [ 1 B = Bt
oF | T T 1 1

Slave node Slave node || Slave node

c |"D- (remote 1/O) (Sensor) ||(Display unit)

O .
SEL]
!—,-

NP1L-DN1 (master node)

Bl
—za)
[e]°]

oooo

<Introduction Of Configurator>
The following configurators are recommended.

Type Maker Format Remarks
Interface board Allen-Bradley 1784-PCIDS PCI bus

Interface card Allen-Bradley 1784-PCD PCMCIA
Interface card SST 5136-DN-PCM PCMCIA

Operating environment (Windows3.1/95/98/
NT(Ver3.51)/NT(Ver4.0))

Configurator software Allen-Bradley DeviceNet Manager Customized to Japanese version by Japan
System Development (NSD).
V1.00J(Japanese version)/\VV1.00E(English
Configurator software NSD DeviceNet Wizard version)

Operating environment (Windows3.1/95/98/
NT(Ver3.51))

* For the usage of configurator, refer to the manual of the product used.
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Accessing /O Section 5 Communication Application
5-1 Accessing I/O Capsules on DeviceNet

Accessing /O capsules on DeviceNet can be programmed in the same manner as 1/0 modules connected to the SX bus.

<Example of System Configuration>
| [ |
LI S@

16-point 16-point
input output

H h MAC ID: 01 MAC ID: 02

]
|

o

|
o]
L

ElE

o] .
il
J\/
(o) =]

NP1L-DN1 (iaster node)
MAC ID: 00

oooo

<Example of Operation>
In the example above, when switch 0 is connected to bit O of the 16-point input capsule and indicator 0 is connected to bit
0 of the 16-point output capsule, turning switch 0 ON or OFF turns indicator O ON or OFF.

<Sample Program>

| Code work sheet

D.l]l SwitchD Lamp0 I
N &S

|Variable work sheet |

1 VAR

2 SwitchO AT XIX1.1.0.0 BOOL;

3 Lanp0 AT %0#1.2.0.0 BOOL;

4 END_VAR

5 Bit address
Word No.

DeviceNet NAC ID
SX bus station No.
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DeviceNet connections

Section 6 Wiring Connections
6-1 DeviceNet Connections

There are two different node connection formats: T-link connection and daisy chain connection.

Note

Terminating Note
resistor
\
\
T T
Note Note
Note MT
( ] Note
Note Note Note
Note

<Key Points Of Network Configuration>
« The thick cable and thin cable can be used for both the trunk line and drop lines.
« The network distance between terminals depends on the data transmission rate and cable thickness. For details,

refer to Section 2-2, “DeviceNet Communication Specifications.”

Terminating

l f_J resistor
MT

J 11

Note

Note

« The power of the nodes is supplied directly from the DeviceNet cable, allowing data transmission using the same

cable.

* Nodes can be added to or removed from the network without turning the network power OFF.

« The power tap can be added to any point in the network, allowing the power to be supplied to multiple points.
« The rated current of the trunk line (thick cable) is 8A. The rated current of the thin cable is 3A.
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6-1 DeviceNet Connections T-Link connection

6-1-1 T-Link connection
With T-link connection, drop lines are branched from the trunk line or a drop line through a T-link tap for node connection.
The distance from the tap to the end of a drop line must be 6m or less.

1) Linking a drop line from the trunk line through aT-link tap

T

¢

Node

2) Linking a drop line from the trunk line through aT-link tap and then linking multiple drop lines through a multi-
tap

T
La
Lat o= £ <6mM
MT . . .
£ a2 Drop line length from T-link tap to multi-tap O

J l’w £ v: Drop line length from multi-tap to the farthest node
[ L

Node Node Node

3) Linking multiple drop lines through a multi-tap

Node Node

-

—_— T

J T
[ ] £ : Drop line length from multi-tap to the farthest node
)
Node Node
Node

Note: The total length of drop lines for a single DeviceNet is limited, as shown below.

Transmission rate | Total length of drop lines
125kbps 156m

250kbps 78m

500kbps 36m
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Daisy chain connection 6-1 DeviceNet Connections

6-1-2 Daisy chain connection
In daisy chain connection, a node is connected directly to the trunk line or drop line in the form of daisy chain. Usually, the
daisy chain connection is used for an open type node (for in-panel installation) with an open type connector.

=

To connect the NP1I-DN1 in daisy chain form, use an open type connector with two signal terminals (TMSTBP2.5/5-STF-
5.08AU) from Phenix Contact). The connector supplied with the NP1L-DN1 cannot be used because it is provided with only
one signal terminal.
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6-2 Connectors Used for DeviceNet DeviceNet connectors

6-2-1 DeviceNet connector types
There are the following types of connectors used for DeviceNet. Since the connector type differs according to the slave
node used, you need to prepare the connectors which suit the slave devices used at the time of line connection.

—
Open type screw connector Sealed type mini-connector Sealed type micro-connector
(non-shielded type) (shielded type) (shielded type)

6-2-2 Connector pin assignment

(1) Open Type Screw Connector

O .
0 o|||-=— 5:Black (OV)
0 o 4: Blue (CAN_L)
o 3: Shielded line (drain)
O ||(e]||+"% 2:White (CAN_H)
0 @ — 1:Red (+24VDC)

Cable side connector (male)
Module side connector (female)

(2) Sealed Type Mini-Connector

3 3
4 1: Shielded line (drain)
4 2 5% o\\\ 2 2:Red (+24VDC)
o o 3: Black (OV)
5 N 1 5 1 4:White (CAN_H)
5: Blue (CAN_L)
Male (pin) Female (socket)

(3) Sealed Type Micro-Connector

4 3 1: Shielded line (drain)
5 2: Red (+24VDC)
3: Black (OV)
1 0 2 4: White (CAN_H)
5: Blue (CAN_L
Male (pin) Female (socket) ( b
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Cable processing 6-3 Wiring to NP1L-DN1

6-3-1 Cable processing

The NP1L-DN1 uses an open type screw connector. Follow the steps below to process the cable and then connect it to the
connector.

< Processing Procedure >

1) 30 ~ 40mm 1) Leaving the knitted shield of the cable, cut off the

cable coating by 30 to 40mm.

Knitted shield

2) Loosen the knitted shield, then you can see the
shield wire, and the signal line and power line
around which Mylar tape separately aluminum-
plated is wound.

Cut off the knitted shield being careful not to

Power line damage the shield wire, signal line, and power line.

(red/black twisted wire)

Shield line
(drain line)
Signal line
(blue/white twisted wire)

Heat-shrinkable tube

3) Shield line (drain line) 3) Process the uncoated portion of the cable using
X%@ autohesion tape or heat-shrinkable tape. Then,
— Signal line remove the Mylar tape wound around the signal line
3;%3/ (blue/white twisted wire) and power line.
R _ Peel off the coat of the cable by 7mm or around.
\)/ Power line . . Perform insulation processing of the shield wire
b (red/black twisted wire) using heat-shrinkable tube.
Autohesion % o,
tape, etc. n
4) 4) Strand the signal line, power line, and shield wire

D@mm4_?:

Solderless terminal
(Al series from Phenix Contact recommended)

together, then attach a solderless terminal.

Note: For clamping, a specialized tool (ZA3 from Phenix Contact) is required.

5) 5) The cable processed is shown at left.

P o
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6-3 Wiring to NP1L-DN1 Attaching cable to

connector

6-3-2 Attaching cable to connector
Attach the terminal-processed cable to the supplied open type screw connector (TMSTBP2.5/5-STF-5.08AU from Phenix

Contact).

Black (0V)

White (CAN_H)

Insert the cables into the connector in order

of black (0V), blue (CAN_L), shield wire (drain),
white (CAN_H), and red (+24VDC) from the top,
then fasten them with a screw driver.

Red (DC24V)

6-3-3 Attaching connector to DeviceNet connector on front panel of module
Attach the connector to the DeviceNet connector on the front panel of the module.

Fastening torque: 0.4N - m
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Connecting terminating 6-4 Connecting Terminating Resistor
resistor

With DeviceNet, you need to connect a terminating resistor (121ohms, 1%, 1/4W, metal-film resistor) at both terminals of
the trunk line.

(1) Attaching a Terminating Resistor to T-Link Tap from OMRON
Insert the terminating resistor supplied with the T-link tap into the attachment position on the T-link tap. For details, refer to
the manual of the T-link tap from OMRON Corporation.

| — L

0

o
alo :
0id
A0 =

©

| T . [

(2) Using a Terminal-Type Terminating Resistor from OMRON
Process the terminal of the trunk line as shown below, then fix it to the terminal of a terminal-type terminating resistor
using a screw. For details, refer to the manual of the terminating resistor from OMRON Corporation.

0
e —— T

Solderless terminal (M3)

[Reference]

The information on DeviceNet-related products from OMRON Corporation can be downloaded from the home page of
OMRON Corporation.

http://www.omron.co.jp/ib-info/products/prd/cbd/CBD1.htm
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6-5 Notes on Wiring Notes on wiring

(1) Before removing a connector, remove the connector mounting screws.

(2) Separate the communication cable from high-voltage line or power line. Avoid wiring the communication cable together
with a high-voltage or power line.

(3) The following cable installation is recommended. Be sure to use shielded cables.

Communication cables, etc.

300mm or more

Signal cables 3
O 5, O
O 7 O

1) DeviceNet, JPCN-1, FL-net
300mm or more  2) /0 circuit, PC power circuit
Control cables 3) General control circuit

O O 4) Power circuit

300mm or more

B Metal plate
L
Type D_grounding
i
g:l;q en;unication Signal cables Control cables Power cables v (2)??71“;2

Type Dgrounding
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Conditions

Section 7 Troubleshooting
7-1 Operating Status LED Indicators

The NP1L-DN1 DeviceNet master module always monitors itself and the DeviceNet system managed by it.

If a failure occurs, the failure information is displayed by the corresponding LED indicator on the module and transferred to
the SX Series CPU module. The NP1L-DNL1 is provided with the self-diagnostic function which is performed by front panel
switch operation.

Failure detection

Displays a failure on a LED . .

indicator on the master module. :(> Recognized visually.
Writes the failure information to Recognized by D300win
the RAS area in the CPU module. failure diagnosis display.

Notifies the failure information to

— | the system memory area in the :(> ?

CPU module.

7-1-1 LED indicator lighting conditions
The lighting condition for each LED indicator of the NP1L-DN1 is shown below.

{{:ON «:Blink @:OFF

Symbol | Color Status Condition
O The module is normally connected to the SX bus and normally operating.
ONL Green | ) The SX system is being activated (SX bus connection in progress).
* The system power is turned OFF.
L4 « A fatal fault occurs in this module, resulting in inoperable condition.
ERR Red ol « A hardware failure occurs in this module. (Internal LSI or memory failure)
« Bus off (The CAN chip in this module detected a line failure.)
Green @ This module is normally operating.
MS Red @ An unrecoverable failure occurs in this module.
| b} Blinks in green and red during self-diagnosis (initialization).
- o The system power is not supplied.
Green @ The network is normally operating (duplicated MAC ID check completed).
| ) Duplicated MAC ID check is completed. The set slave node is not present.
NS Red o * Duplicated MAC ID
« Bus off (The CAN chip in this module detected a line failure.)
B « Duplicated MAC ID check is not completed.
o » The network power is not supplied from the DeviceNet connector.
TR Green ol Data transm[SSpn is bemg executed. (This indicator may seem blinking depending on
the communication condition.)
SER Red |0 System Definition contains an incorrect setting.
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7-2 DeviceNet Failure Analysis by DeviceNet failure
D300win

If a failure occurs in the DeviceNet system configured by NP1L-DN1, you can perform failure diagnosis using D300win.
<Example of System Configuration>

o | L

NP1L-DN1 (master node)
MAC ID: 00

rK‘/ SX bus statién No.: 1 MAC ID: 20

ﬂ—J
O Not used
<Diagnosis Procedure>

The following describes the diagnosis procedure for the example above.
1) Connect D300win to the CPU module of the MICREX-SX Series, then display the [Control] dialog box.

§f|R_.574 (CPUOD) HE R
State © Run{Manfatal failure)
Key state:  TERM
{+ Batch operation ¢ Individual operation
Stop | Initial start |
Start | Beset |
Download.. | Upload.. |

Merify... | Glear.., |

Program contral.. | Calendar Miatch... | Click here.

Reszource information.. |
Pazzword... |

Close | Help

2) The [Failure Diagnosis] dialog box appears.
Failure diagnosis

—Fesource RAS
Level Contents

[Resource information]

-Runhing

-Mon fatal failure PIO module error ()
-Non fatal failure Common module error ()
-futo running mode

-Can be fail-goft operation & individual reset,
-Processor bus master GPL
-5¥ bus master GPU

2) Click here to read further
failure information.

[Resource SW infor mation]
-Rlntarv S OGP Moo 0
4

1) Indicates that a failure occurs in the 1/0
module or common module and the
CPU is in the nonfatal fault condition.




DeviceNet failure

Failure diagnosis

—Fesource RAS
Level GContents

-GPUD runnine

Detail RAS.. |

ilE gave..

File wiew.. I
File delete... I

Help |

[Resource information in configuration]
-CPUD Mon fatal failure ()

[All module information in configuration]
-5# bug station No.l:module Mon fatal failure)
-5 buz station No264:module Mormal

[Remoatel PIO module information]
Plemoteﬂ PIC20 station Fatal failure. drop out)
4

P

7-2 DeviceNet Failure Analysis by

D300win

3) If the failure location is
identified, click here.

1) Indicates a nonfatal fault
occurs in the DeviceNet
master module.

2) A fatal fault occurs in the remote 1/O station (slave node with a MAC ID of 20) and it is
removed from DeviceNet. (A cause of a nonfatal fault of the DeviceNet master module)

3) The Detailed [RAS] dialog box appears. First check the failure information notified to the CPU module.

Detail RAS [x] CPU is selected.

Display Module  [SX bus station number: 254 =l [Gurrent RAS =l 2) Choose here because the
(EAS Eaup = cause of fault is removal of a
S¥ bus transmission error rate information ﬂ = DeviceNet slave node with a
Application processar bus error information Fil I

Power off hiztory information W= SR MAC ID of 20.

Type information

All module intensive status information

All GPU expansion statuz information File delete

53 bus module abnormal status information =

‘He = |nfarmation

Content $I | —— 3) The latest failure condition is

Error detected time
Link Ma.

Slave station Mo,
Monfatal failure

: 2000-11-15-131846
0
220

. External remote IO faultino answer)

|

2

displayed here, together with
the time of occurrence. If the
system power is turned ON,
the failure history is also
displayed.

4) Display the detailed RAS of the DeviceNet master module (with an SX bus station number of 1).

Detail RAS

I

Dizplay Madule
BAS egroup tvpe:

|S}{ buz station number: 4'/LI |Ourrent RAS

Cloze

Module intenzive status information
5¥ buz transmizsion information

Structure/error flag information
& I o information .
station intensive status information File yiew..
Meszage error log Fi
. . ile delete...
External I/F error infarmation =

Cn board kard error factor
Setting error factar

[ |

Help |

Content

0000: 0007 1402 0000 0000 0000 0000 0000 0000
0008: 0000 0000 0000 0000 0000 0000 0000 0000
00710: 0000 0000 0000 0000 0000 0000 0000 0000
0018: 0000 Q000 0000 0000 0000 0000 0000 0000
0020 0000

1) Choose the DeviceNet
master module.

-

2) Choose it here.

* The following 2 different failure
codes are prepared:
D1: Remote I/O station
configuration mismatched
D2: Remote I/O station
removed

nodes, 0002 results.

3) 0001: Indicates that a failure occurs in a slave node. If a failure occurs in two slave

14D2: Indicates that the MAC ID of the failed slave node is 14 (hex) (with a MAC ID of
20). 3) D2 is a code indicating the failure information.
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7-2 DeviceNet Failure Analysis by DeviceNet failure
D300win

5) When you choose Remote 1/O Station Collected Status Information, you can check the condition of all the slave
nodes connected to the DeviceNet master module.

Detail RAS
Digplay Module |S}{ buz station number: 1 j |Ourrent RAS ;I
BAS eroup type: -

Module intenzive status information a

5K bus transmizsion information Eil
Structure/errar flag information Iz zave.. |

Remote L0 station error infor mation S
(Remote L0 station intensive status intormation File visw..
Mezzage error log Fi

. . ile delete...
External I/F error infarmatiaon =

O board hard error factor
Setting error factor LI

Content $I

0000: 0000 0000 0000 0000 0000 0000 0000 0000
0008 0000 0000 0000 0000 0000 0000 0000 0000
00710: 0000 0000 0000 0000 0020 0000 0000 0000
0018 0000 0000 0000 0000 0000 0000 0000 0000
0020: 0000 0000 0000 0000 0000 0000 0000 0000
0028 0000 0000 0000 0000 0000 Q000 0000 0000
0030: 0000 0000 0000 0000 0000 0000 0000 0000
0038 0000 0000 0000 0000 0000 0000 0000 0000

AN

N

Status of Status of Status of Status of
MACIDO MACID 1 MACID2 *°*°*°*°*°° MAC ID 7

0000:/0000/0000/0000 0000 0000 0000 0000|0000
0008: 0000 0000 0000 0000 0000 0000 0000 0000
0010: 0000 0000 0000 0000[0080| 0000 0000 0000
0018: 0000 0000 0000 0000 0JO0 0000 0000 0000
0020: 0000 0000 0000 0000 0000 0000 0000 0000
0028: 0000 0000 0000 0000 G000 0000 0000 0000
0030: 0000 0000 0000 0000 0000 0000 0000 0000
0038: 0000 0000 0000 0000/0000 0000 0000[0000

Indicates that slave node with Status of
a MAC ID of 20 is normal. MAC ID 63

* The slave node status is shown by the following 3 different codes:
0080: Normal
00D1: Remote I/O station configuration mismatched
The configuration on System Definition does not agree with the actual configuration.
00D2: Remote I/O station removed

There is no response to the master module because of a dislocated cable, slave node fault, etc.
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System memory 7-3 System Memory

The system memory in the CPU module contains the flags for the remote 1/0O master modules (DeviceNet master, T-link
master, and JPCN-1 master).

(1) I/O Module Failure (%MX10.2.5)

This bit is set to ON if a failure occurs in the I/O module on the SX bus and the remote 1/O modules set to the CPU module
as “I/0O Group Registration” and compression setting is not made for them. If compression setting is made for the failed I/O
module, the entire system continues operation.

(2) Remote I/0 Master Initialization Failure (%6MX10.25.0 to %MX10.25.7)
If a failure occurs during initialization of the DeviceNet master module, the corresponding bit is set to ON.

%MX10.25.0 Remote 1/0 master 0 operation definition failure
%MX10.25.1 Remote 1/0 master 1 operation definition failure
%MX10.25.2 Remote 1/0 master 2 operation definition failure
%MX10.25.3 Remote 1/0 master 3 operation definition failure
%MX10.25.4 Remote 1/0 master 4 operation definition failure
%MX10.25.5 Remote 1/0 master 5 operation definition failure
%MX10.25.6 Remote 1/0 master 6 operation definition failure
%MX10.25.7 Remote 1/0 master 7 operation definition failure

Note: The number of the remote I/O master is set by “Line Number” in the [Module insert] dialog box or [Module property]

dialog box.
Module insert
SH bus station Mo Circuit Mo —Module attribute type
I‘I = ID 'I & Bazehoard unit type module
. Cancel |
[Mame: 1 e IndliwidbElitype medile
IDeviceNet Master g " Ctfer Parameter ... |
) R ']
outline specification: s - . Help |
IDeviceNet Master ~ | [-Module group type:
i~ cpu " Positioning inzert position
Type: -~
N;,1 LD ~ Processorlink € Function It
) & Adieftion
Consumed current{m):  Direct IO © Power
a0 % 10 master C Bessboard | [T Mo equipment
) Slaye £ Dumimy =Settings
Setting include child
=) Remote 10 ) Otfer Sl
=Cancel=
Cancel only master

For example, if you set the line number to 0, the DeviceNet master module becomes “Remote 1/0 Master 0.”
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System memory

7-3 System Memory

(3) Remote I/0 Master I/O Module Configuration / Failure Information (%MW10.128 to MW10.255)

%MW10.128
!

%MW10.135
%MW10.136
1§
%MW10.143
%MW10.144
!
%MW10.151
%MW10.152
1§
%MW10.159
%MW10.160
1§
%MW10.167
%MW10.168
!
%MW10.175

%MW10.176
!

%MW10.183

%MW10.184
l

%MW10.191

%MW10.192
l
%MW10.199
%MW10.200
1§
%MW10.207
%MW10.208
!
%MW10.215
%MW10.216
1§
%MW10.223
%MW10.224
!
%MW10.231
%MW10.232
l
%MW10.239
%MW10.240
1§
%MW10.247
%MW10.248
1§
%MW10.255

Remote /O master 0 I/0O module
configuration information

Remote I/0O master 0 I/O module
failure information

Remote I/O master 1 I/O module
configuration information

Remote I/O master 1 1/0O module
failure information

Remote /O master 2 /0 module
configuration information

Remote I/O master 2 1/O module
failure information

Remote I/0O master 3 I1/O module
configuration information

Remote I/O master 3 1/O module
failure information

Remote I/O master 4 1/0 module
configuration information

Remote I/O master 4 1/0O module
failure information

Remote I/O master 5 I/O module
configuration information

Remote I/O master 5 1/0O module
failure information

Remote I/O master 6 I/O module
configuration information

Remote I/O master 6 /0O module
failure information

Remote /O master 7 I/0 module
configuration information

Remote I/O master 7 1/O module
failure information

Remote I/0 master I1/0 module configuration information
If a slave node is connected to the DeviceNet master and no fault
or a nonfatal fault occurs, the corresponding MAC ID is set to ON.

Remote I/0O master I/O module failure information
If a slave node is connected to the DeviceNet master and a fatal or
nonfatal fault occurs, the corresponding MAC ID is set to ON.

<Flag Assignment>

The following describes flag assignment using remote I/O master 0 1/O module configuration / failure information
(%MW10.128 to MW10.143) as an example. Flags are also assigned to remote 1/0O master modules 1 to 7 in the same
manner.
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System memory 7-3 System Memory

<Configuration Information>

Wordgddess 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bitadres

%MW10.128 15| 14 | 13| 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
%MW10.129 31|30 |29 | 28|27 | 26 | 25| 24| 23 | 22| 21| 20| 19| 18 | 17 | 16
%MW10.130 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 36 | 35 | 34 | 33 | 32
%MW10.131 63 | 62 | 61| 60 | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49 | 48
%MW10.132 79 | 78 | 77 | 76 | 75 | 74 | 73 | 72 | 71| 70 | 69 | 68 | 67 | 66 | 65 | 64
%MW10.133 95 | 94 | 93 | 92 | 91| 90 | 89 | 88 | 87 | 86 | 85 | 84 | 83 | 82 | 81 | 80
%MW10.134 | 111| 110| 109 | 108 | 107 | 106 | 105 | 104 | 103 | 102 | 101|100 | 99 | 98 | 97 | 96
%MW10.135 | 127 {126 | 125| 124 | 123 | 122 | 121 | 120 | 119 | 118 | 117 | 116 | 115 | 114 | 113 | 112

<Failure Information>
%MW10.136 | 15 | 14 | 13 | 12| 11| 10| 9 8 7 6 5| 4 3 2 1] 0

%MW10.137 | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21| 20 | 19 | 18 | 17 | 16
%MW10.138 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 36 | 35 | 34 | 33 | 32
%MW10.139 63 | 62| 61| 60 | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49 | 48
%MW10.140 | 79 | 78 | 77 | 76 | 75 | 74 | 73 | 72 | 71| 70 | 69 | 68 | 67 | 66 | 65 | 64
%MW10.141 95 | 94 | 93 | 92 | 91| 90| 8 | 88 | 87 | 86 | 85 | 84 | 83 | 82 | 81 | 80
%MW10.142 | 111| 110| 109 | 108 | 107 | 106 | 105 | 104 | 103 | 102 | 101|100 | 99 | 98 | 97 | 96
%MW10.143 | 127 [126 | 125| 124 | 123 | 122 | 121| 120 | 119| 118 | 117 | 116 | 115 | 114 | 113 | 112
Note: 64 to 127 are not used with DeviceNet.

<Slave Node (Remote I/O) Status Diagnosis>
The DeviceNet slave node status can be diagnosed based on the configuration information and failure information.

Configuration Failure
information information
Normal ON OFF
Nonfatal fault ON ON
Fatal fault OFF ON
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Appendix 1 I/O Response Performance

1-1 Time Factor Necessary for Response Time
Calculation

<Slave Communication Time>
Indicates the communication time necessary for a single slave node. 1 slave communication time is used to calculate the
minimum 1/O response time.

1 slave communication time = 16 x T, x (Number of bytes input + Number of bytes output + 12) + T_[us]

<Communication Cycle Time>
Indicates the time between 1/O communication processing for a certain slave and another I/O communication processing
for the same slave. When the master module polls a slave node, it proceeds with polling of the next slave node without
waiting for the response (acknowledgment) from the previous slave. The master module receives the response from the
previous slave during polling of subsequent slave nodes.
The following expression applies to the environment only with I/O data communication. When message communication is
performed, the following < Communication Cycle Time at Message Communication > is applied.

Communication cycle time (T ) = Y (1 slave communication time x 0.67) + T [us]

<Communication Cycle Time at Message Communication>
When message communication is performed, the message communication time is added to the communication cycle time
(Tc) without message communication.

Communication cycle time at message communication (T ) = Communication cycle time (T ) + 448 x T, [us]

<Protocol Processing Time>
Indicates the internal processing time of the master module (500 ps).

Note 1: T, is a communication factor. When the transmission rate is 500kbps, T, is 1; when it is 250kbps, T, is 2; when it is
125kbps, T, is 4.

Note 2: T_is the internal processing time of slave nodes. T_differs for each slave node. Usually, 100 [us] is used as the
average value of slave nodes.

Note 3: The inter-scan delay time (T ) can be set to 0 to 65535ms.
T, defines the interval of the scan cycle. T, is calculated from:
Number of slave nodes connected x K
where K is a factor dependent on the transmission rate.
When the transmission rate is 500kbps, T, is 1.3; when it is 250kbps, T . is 1.8; when it is 125kbps, T is 2.0.

App--1



1-2 Calculating I/O Response Time

The following describes 1/0O response time calculation using an example of system configuration.
NP1L-DN1

C HC

NN

16-point 16-point
input output

9

<|/O Response Time Chart>

' 1 tact N 1 tact N 1 tact N 1 tact <
1 1 1 1 1
1 1 1 1 1
CPU internal ' ||nput|0peration|0ulput| InputhperatiorlOutpulI ' '
processing i ! ! i i
| | - | |
| | B | |
SX bus |Output| |Intput|0peration| |Intput |Output| |Intput |Output| |Intput |Output| |Intput |
transmission !
line T !
ON | ON
:
Master node / ! Master node /
(NP1L-DN1) : i (NP1L-DN1) i i
i i i i
1 1 1 1
oy e e ee WON
i i i i
Input slave //////// E E Output slave E E /
node i i ! ! node ! ! !
ON | ! ! 5 5 5 5 ON
i i i i i
External device ////////A : I External device! : : ; 3 Z 3 Z Z 3/
(input) ; | o | i (output) | | A i
! Input | Communica- :Protocol ! SX b ! CPU X :Protocol 1 Communica+ output |
| filter itioncycle  |process-| del US. i processing \process-tioncycle | filter 1
E time Etime Eing time E elay ime E time Eing time Elime Etime E
<« N N
1

~o ~ L N
[

1/0O response time

(I/O response time) = (Input filter time) + (Communication cycle time) + (Protocol processing time)
+ (SX bus delay time ) + (CPU processing time)
+ (Protocol processing time) + (Communication cycle time)
+ (Output delay time)

App.-2
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