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lf, 1 OVGFVIGW Embedded DeviceNet Slave

1.1. Prior knowledge
Understanding the manual well requires the following knowledge.
B Method for using the Hi5 robot controller

B Method for installing and utilizing the DeviceNet network
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1. Overview

1.2. About fieldbus

Fieldbus is an open industrial standard for operating diverse devices such as sensors, buttons, motor
drivers and manipulating interface in factories, by connecting them to PLC (Programmable Logic
Controller) through a single cable line.

Fieldbus makes it possible to provide intelligent services such as centralized monitoring of the overall
status of a network or centralized reconfiguration of the network. For example, when it comes to
switches, fieldbus is advantageous because more detailed information (operation mode setting, sensor
failure), not just about on/off status, can be sent and received.

As a single cable line is used for a field bus, the time and costs for wiring can be reduced. As the
configuration of wiring is simple, fieldbus is advantageous in terms of maintenance. In addition,
differently from protocols with non-deterministic response such as Ethernet, fieldbus guarantees a
certain level of data response speed, making it possible to meet the requirements of some industries

where critical time characteristic is important.
o Im
Process PLC
SEESEE

Fieldbus

. Motor Driver
Hid Robot Graphic Panel

Controller 7

I o

Fieldbus

| —_—

82 | = :
800 | . | I Welding

SwitchPanel GraphicPanel Controller Remote /0O

s/

Figure 1.1 Fieldbus network, master and slave units

One master and multiple slaves are connected trough one fieldbus network. The master searches and
manages the overall network and exchange data with slaves. Generally speaking, a PLC is a master
and other units, such as sensors, buttons, and controllers are slaves.
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lf‘ 2. DeviceNet Basic Spec.

2.1. DeviceNet basic specification

The following shows basic specification of DeviceNet.

Table 2-1 DeviceNet basic specification

Embedded DeviceNet Slave

Transfer rate

The cable can have :

Female

Trunk lenath Max drop Maximum Cumulative drop
9 length node account length
125k bit/s 500 m (1,640 ft) 156 m (512 ft)
250k bit/s 250 m (820 ft) 6m (20 ft) 64 78 m (256 ft)
500k bit/s 100 m (328 ft) 39 m (128 ft)
Terminating .
resistor 121Q), 1% metal film, 1/4 Watt
Potential difference
between V+ and V- 2
5 V+ red
4 CAN_H white T2 3 5
3 drain  bare
2 CAN_L blue E = = ]
1 V- black N AL A A AL

Male

Figure 2.1 DeviceNet open type connector pin-out
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2. DeviceNet Basic Spec.

2.2. Slave function of the embedded DeviceNet

The following Table 2-2 shows the specification of the Hi5 embedded DeviceNet salve function.

Table 2-2 Embedded DeviceNet slave basic specification

I0 Connection POLL, COS(Change Of State)
Node address (MAC ID) 0~63
Input User setting (1~120bytes)
Output User setting (1~120bytes)
Embedded PLC fieldbus Input and output FB5 object
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Embedded DeviceNet Slave

2.3. License of the embedded DeviceNet

A license is needed to use the Hi5 embedded DeviceNet. The license can be provided in the following
methods.

B Through a BD574 CAN extension board mounted on the BD510 main board
If the BD574 board is installed on the BD510 main board, DeviceNet can be used without the
need for entering a license key separately (Refer to Figure 3.1).

B By entering a license key

If a BD574 board is not installed on the BD510 main board, it is required to register a license
key separately. Regarding the license key, you can contact our sales department for inquiry.

(1) Select T[F2]: System; — T2:Control parameter; — 10: Register license key of option

function, .
Record m Manual
Cfnd't'D” Control parameter ﬁ ‘L ) AL
JSystemn, | | |
'i'ly 1t Control environment setting f 8: Reserved program execution
Window
Run to h
|Z 20 Input/Qutput signal setting ﬁ 90 Metwork s

d
o Jog

inching J

=
)

QuickOpen

3t Serial port

4: Robot ready condition

ﬁ 5! Registration of horme position

(T

E 10: Reqgister license key of option function

Soft
keyboard

& 1 dutomatic backup and restoration

User key

p— —D| B: Shit limit

= 'y
\r _Z
|£x T Coordinate registration

el After entering the item selection value, press the [EMTER] key, |— PREV/MNEXT

?

Figure 2.2 Menu for register license key of option function
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2. DeviceNet Basic Spec.

(2) Set the Embedded Fieldbus (DeviceNet) item to be “Enable”, and enter the license key and

then select the f[F7]: Complete; key.

Record =
condifion - Register license key of option function
- A License key 2 ||!
System serial number = |W05-0809-015
Fun to Whether to purchase option function
@Iﬂ@j 1, Welding seam track by arc sensing = (@) Disable (7)Enable
2, Welding seam track by LVS = (@) Disable (7)Enable
|
inJcﬂigng 3, Cooperation control of multiple rabots (HiRobolink) = (@) Disable () Enable
‘___ 4, Auto tool data calibration (4TDC) = (@) Disable (7)Enable
| 33, Embedded Fieldbus{Devicehet) = (O)Disable (@) Enatle
QuickOpen 34, Spline interpolation = (@) Disable (7)Enatle
Help

Enter the license key,

9 emparary

Manual
output

L

[ g BN

Windowe
adjustrnent

B

Soft
keyboard

User key
A

PREM/MEXT

Complete

Figure 2.3 License key registration
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Embedded DeviceNet Slave

(3) Atemporary license key can be used for one month until an official license key is issued. After
setting the Embedded Fieldbus(DeviceNet) to be valid, users need to select [[F1]:
Temporary; . Then the temporary license key will be entered.

Record SIS

Manual
condition Register license key of option function output
ﬁ/- License key = [0 J -
Systemn serial number = |VDS—DBDS—DIS
WWindow
Run to Whether to purchase option function adjustment
@ﬂ:ﬂ@ 1, Welding seam track by arc sensing = @ Disable O Enable D
2 Welding seam track by LWS = @ Disable O Enable
® og 3, Cooperat | of multiple robots (HiRoboLink) = i soft
inching . Cooperation control of multiple robots (HiRobolink) = (@) Disable () Enable keyboard
‘_‘_ 4, Auto tool data calibratian (ATDC) = (@) Disable (7)Enable
' | 33, Embedded Fieldbus{DeviceMet) = () Disatle (&) 3
QuickOpen 34, Spline interpalation = (@) Disable (7)Enable User key
i Ar
izl Please select whether to use functions, AR
Record - = AN S — Manual
cordien - Register license key of option function - - output
r/ License key = o J
System serial number = |VDQ—DBDQ—D]5
Window
Run to Whether to purchase option function adjustment
@ﬁ:ﬂ@ . i ear frack by arc sensi =\ Micahle e D
HiS Robot Controller,
| \
Jo 4/ Caution) Ternporary-key will be issued only once, Soft
inching 3. Coope \V Set a ternporary-key which can be used for 30 days? keyhaard
= 4, Auto 1o
‘-' 1 EMTER R..
' 33, Embs YES MO
QuickOpen 34, Spling User key
=l ' g
el Please select whether to use functions, PREV/NEST

C? Temparary Iy

Figure 2.4 Temporary key creation
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3. DeviceNet Connection Embedded DeviceNet Slave

3.1. CAN port of the embedded DeviceNet slave

The embedded DeviceNet slave can be connected to the DeviceNet master through the CAN port
mounted on the main board or the CAN port mounted on the BD574 extension CAN board depending
on how the user sets.

Refer to [4.1 Information and setting for the embedded DeviceNet slave].

|H!CU(‘1Hi41141*!1*I‘I'I'I‘I‘I‘l'l Mg

o
>
=]
o
Q
@

V10

BD574V10

4
BD574 board

Figure 3.1 BD510V10 with the BD574 mounted on it
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3. DeviceNet Connection

3.2. Connection between the main board and DeviceNet

The main board CAN port is connected to the small door board through an inner wiring inside the
controller via the system board as shown in Figure 3.2.

When the connection to DeviceNet needs to be made through the CAN port of the main board, the
DeviceNet communication cable needs to be connected to the user CAN connector of the small door
board.

ﬂ Small Door Board
W

cl RemLte IO Communication Cable
S ;

? |

_I:“

i

Terminating

resistor .

setting switch *g—

10

[ .
- “
Main Board 4

V+ red
CAN_H white
drain bare
CAN_L blue
V- black

— N W~ O

User CAN Connector

Figure 3.2 Main board CAN port connection with DeviceNet
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Embedded DeviceNet Slave

The user DeviceNet connector of the small door board is an open type 5Pin connector and its pin map
is as shown in Figure 3.3.

5 V+ red 1 2 38 4 5
4 CAN_H white
3 drain bare E E E =EH =
2 CAN_L blue N A A A A
1 V- black

Female Male

Figure 3.3 Open type connector pin map

If the Hi5 controller is the terminating part, the DIP32 pin of the dip switch of the main board
(BD510V10) needs to be set in the On position to turn on the terminating resistor

DIP switch for setting
the terminating
resistor

Switch No. 1 2

OFF | System CAN terminating resistor off Embedded DeviceNet terminating

Setting resistor off
content i inati
ON System CAN terminating resistor on Embedded E;E;\ilgt;g:\loer: terminating
1 [
ON
Switch
appearance

oA

Figure 3.4 BD510 terminating resistor setting
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3. DeviceNet Connection

3.3. Connection between the BD574 board and DeviceNet

When the embedded DeviceNet slave needs to be connected to the master through the DB574

extension CAN board, it can be connected to DeviceNet through the open type 5Pin connector of the
BD574 board as shown in the figure below.

'Terminating
resistor
] (121Q)

The controller is not the terminating part The controller is the terminating part
Terminating resistor off: DIP SW Pin#1 off Termir:ating resistor on: DIP SW Pin#1
off L
R ) i"‘r: ,-.“ v ¥ 1;“ 4
o 4 = < .. . %
iy = £ 4 Ny O
F
g T
V+(Red) '@ 3 ‘: ;
CAN_H(White) o
Drain R &
CAN_L(Blue) E $
V-(Black) 1° 3

DeviceNet cable®

Figure 3.5 BD574V10 board cable connection
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4. Information & Setting Embedded DeviceNet Slave

4.1. Embedded DeviceNet slave Info and setting
The network parameters for the embedded DeviceNet slave function should be set prior to using it.

Select [[F2]: System; — [2: Control parameter; — 2 Input/Output signal setting, — 13:
Embedded DeviceNet slave Info and settingy .

Record | L Sl Manual

condiion | jnput/Qutput signal setting ~ 1t o
SSystern/Control parameter, | | - |
|~— 1% Input signal attribute o & 11 BDAT: fieldbus(CC-Link) infarmation
Window
Fiun to , ’ . , ; ’ . adjustrment
=k 2! Qutput signal attribute % & 12 Embedded DeviceMet master info and setting
|/- 3t Input signal assign & & 13 Embedded DeviceMet slave info and setting
- Jog Soft
inchi keyboard
LuEiaing |r' 4 Qutput signal assian BN
) %’ 5 Key signal output
QuickOpen User key

— @ B: &nalog input filter

Help

?

Ar

After entering the itern selection value, press the [ENTER] key, | PIREIERT

W & 10 BDE2x fieldbus information

Figure 4.1 Information and the setting menu of the embedded DeviceNet slave

* Precautions

M While the BD57x CC-Link function is used, the embedded DeviceNet slave function can
not be used.

®@ If the embedded DeviceNet slave function needs to be used at the same time when the
embedded DeviceNet master function is used, the CAN port of the BD574 board must
be used.
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4. Information & Setting

h

LI E DeviceNet Slave 2o} &4 H

Mg e = (ot @07

CAN EE = (DN EECANTE  (3)BD5T4 2E CAN EE

Ei £k = () 125Kbps (@) &50kbps (O) s00kbps

LCmEHAW-En= [T

/0 MOIZ(~1200 = [& Bytes

EX4 M HE = @oIU0E 220 (O YUY H0H A

CIHHI 50 Sg0/2 2l
@ Link OK, On-line, Connected : Device is on-line and has connections,
(o0 M OFAE2HIO HIOIBE LESHD S 2D

AMEHEE HHFHNAMZ,

Figure 4.2 Information and the setting menu of the embedded DeviceNet slave
Use: For selecting whether to activate the DeviceNet slave function.
CAN port: For setting the CAN port that is to be used for the DeviceNet slave function.

» CAN port of the main board: For using the CAN port of the main board
» CAN port of the BD574 board: For using the CAN port of the BD574 board

Communication speed:
For setting the communication speed of DeviceNet. The communication speeds that can be
use for the embedded Device slave are 125Kbps, 250Kbps and 500Kbps.

Node address:
For setting the MAC ID (Node address) of the embedded DeviceNet slave. The allowable
range for setting the node address is 0~63.

Size of input and output data:
For setting the size of the input and output data of the embedded DeviceNet slave. The
allowable range for setting the size of input and output data is 1~120.

Communication error handling:
An option for handling input data (FB5.X object) when a communication error occurs to
DeviceNet.

» Clear the input data:
When a communication error occurs, the FB5.X object will clear the value to be “0”.
» Keep the input data:
When a communication error occurs, the FB5.X object will maintain the existing value.

DeviceNet slave status: For showing the network status of the embedded DeviceNet slave.
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lfi 5. Fieldbus I/O access  Embedded DeviceNet Slave

5.1. Configuration of the embedded DeviceNet slave relays

The embedded DeviceNet slave corresponds to the FB5 object. It has 960 X inputs and 960 Y outputs.
It is accessible through the 5 different types as shown in Table 5-1.

Table 5-1 the embedded DeviceNet slave relays

Classification Command grammar Mﬁﬁ'rsti)%r:al Description and example
FB5.Y{Signal No.} 960 Bit signal output
FB5.YB{Signal No.} 120 Byte signal output
Output FB5.YW({Signal No.} 60 Word signal output
FB5.YL{Signal No.} 30 Double word signal output
FB5.YF{Signal No.} 30 Float signal output
FB5.X{Signal No.} 960 Bit signal output
FB5.XB{Signal No.} 120 Byte signal output
Input FB5.XW{Signal No.} 60 Word signal output
FB5.XL{Signal No.} 30 Double word signal output
FB5.XF{Signal No.} 30 Float signal output
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