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lf 1. Overview

Embedded DeviceNet

1.1. Prior knowledge
Understanding the manual well requires the following knowledge.
B Method for using the Hi5a robot controller.
B Method for using the embedded PLC of the Hi5a 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.

| . L
” | Process PLC
Dem

Hi5a Robot

Motor Driver

Dem

24V
power

supply

s ‘56
® 6000 |
SwitchPanel GraphicPanel

Distribute 1/0

Figure 1.1 Fieldbus block diagram

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 Specification

2.1. DeviceNet basic specification

The following shows basic specification of DeviceNet.

Table 2-1 DeviceNet basic specification

Embedded DeviceNet

Figure 2.1 DeviceNet open type connector pin-out

The cable can have :
Transfer rate
Trunk lendth 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 o '
resistor 121Q, 1% metal film, 1/4 Watt
Potential
difference between 24 Volt
V+ and V-
5 V+ red
4 CAN_H white 1 2 3 5
3 drain bare
2 CAN_L blue " = [ | [ ]
1 V- black N__A__A__A__A_
Female Male
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2. DeviceNet Specification

2.2. Embedded DeviceNet master specification

The Hi5a Embedded DeviceNet master specification is shown in Table 2-2.

Table 2-2 Embedded DeviceNet master specification

10 Connection

POLL

Node address (MAC ID)

0 (Fixed)

Input

FN[1~63].X[1~128]

Output

FN[1~63].Y[1~128]

2.3. Embedded DeviceNet slave specification

The Hi5a Embedded DeviceNet slave specification is shown in Table 2-3.

Table 2-3 Embedded DeviceNet slave specification

10 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

2.4. Embedded DeviceNet Slave EDS File

Install the embedded DeviceNet EDS file in the setting software of the DeviceNet master device in which
a robot controller will be connected to use the Hi5a Embedded DeviceNet slave.

Download the Hi5a Embedded DeviceNet slave EDS file from the following Web site. Click
FieldbusConfig to download the file and use the EDS file in the [Hi5 Embedded DeviceNet Slave EDS
File] folder after decompressing the file.

® Korean: http://www.hyundai-engine.com/korean/robot/robot06.asp
® English: http://www.hyundai-engine.com/robot/robot06.asp

Option Software Downdload

HRView v2.19b3 | HRLadder v2.70b1 | HRSpace v3.66b2 o
HRH4VC Of v3.1 [ LCDEasyTeaching Of v2.70 = HRLoad v1.8.0 |
HRFileServer v1.0.2 [ i~ FieldbusConfig(2014.10.16) el HRMotePad v1.0.9 [

/

. BD521 COM-DNS DeviceMet EDS File

. BD522 COM-DPS PROFIBUS-DP GSD File

|, BD525 EtherhetlP Adapter EDS File

. BD525 PROFIBUS-DP Slave GSD File

, BD525 PROFIMET IO Device GSDML File
= . Hi5 Embedded DeviceMet Slave EDS File

Figure 2.2 Embedded DeviceNet slave EDS file download

For further details on EDS installation, refer to the DeviceNet master product manual.
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2. DeviceNet Specification

2.5. License of the embedded DeviceNet

Alicense is needed to use the Hi5a embedded DeviceNet. The license can be provided in the following
methods.

B Through a BD574 CAN extension board mounted on the BD511 main board
If the BD574 board is installed on the BD511 main board, DeviceNet can be used without the
need for entering a license key separately [Refer to 3.1. CAN port of the embedded DeviceNet
— “Use the BD574 CAN port”].

B By entering a license key

If a BD574 board is not installed on the BD511 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 | el  Manual

condiien | control parameter - t oot
Aaysterny | | |
= . 0 ] b
';ly 1: Contral environment setting f 8: Reserved program execution
Window
adjustment

Run to
E
—

nd
o Jog

inching J

—
o8 o

QuickOpen
& U

x
Help

20 Input/Qutput signal setting

3t Serial port

4: Aobot ready condition

ﬁ 5! Registration of home position

G Shift limit

T Coordinate registration

After entering the itern selection value, press the [EMTER] key,

7 i e s

i—!—i 9 Metwork

ﬁ 10: Register license key of aption function

& 11¢ dutomatic backup and restoration

Figure 2.3 Menu for register license key of option function

—

Ed

Soft
keyboard

User key

Ar

PREY/MEXT
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Embedded DeviceNet

(2) Setthe Embedded Fieldbus (DeviceNet) item to be “Enable”, and enter the license key and
then select the T[F7]: Complete; key.

Record Manual
condifon - Register license key of option function BRI
ﬁ/- License key = |n i =
System serial number = |W05-0809-015
Windowe
Fun to Whether to purchase option function adjustment
@Iﬂ@ 1, Welding seam track by arc sensing = (@) Disable (7)Enable D
2. Welding seam track by LYS = @ Disable O Enable
- Jog 3 C i | of multiple robots (HiRobolink) = i soft
inching . Cooperation control of multiple robots (HiFobolink) = @D|sahle OEnahIe keyhoard
‘_—_ 4, Auto tool data calibration (ATDC) = (@) Disable () Enable
- | 33, Embedded FieldbusiDeviceMet) = () Disable (@) Enahle
QuickOpen 34, Spline interpolation = (@) Disable (7)Enable User key
# 3
Help PREY/MEXT

Enter the license key,

Figure 2.4 License key registration
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2. DeviceNet Specification

(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 e

Manual
condiion - Register license key of option function BRI
5 License key = B J

System serial number = |VDQ—DBDQ—D]5
Flun o . . Window
Whether to purchase option function adjustment
@Iﬂ@ 1, Welding seam track by arc sensing = (@) Disable (7)Enable D
2, Welding seam track by LVS = (@) Disable (7)Enable
e Jog Soft
inching 3. Cooperation control of multiple robots (HiRobolink) = (@) Disable () Enable keyboard
‘_—_ 4, Auto tool data calibration (ATDC) = (@) Disable () Enable
- | 33, Embedded Fieldbus(Devicellet) = (D) Disable (@)

OuickOpen 34, Spline interpolation = (@) Disable ()Enable User key
15 A
el Please select whether to use functions, PREV/NEST
c? Complete .

Hecprd R Manual
condifon  Register license key of output
<L License key = [0 ) =

Systemn serial number = |VDS—DBDS—DIE
Fun to . . Window
Whether to purchase option function adjustmeant
@Iﬂé«] . i earn frack by 3 ensi =Y Nli=ahle 2hle D
jl His Robot: Gontroller
] \
Jag > Caution) Ternporary-key will be issued only once, Soft
inching 3. Coope \V Set a ternporary-key which can be used for 30 days? keyboard
= 4, Auto 1o
‘_—' - ENTER .
33, Embe| YES MO
QuickOpen 34, Spling User key
£ F§
el Please select whether to use functions, PREV/MNEXT

C? Temparary

Complete

Figure 2.5 Temporary key creation

P HD ienee



H HYUNDAI
ROBOTICS



DeviceNet
Connection

HY
RO

4 D

-— -

0000600 5¢



‘? 3. DeviceNet Connection

J Embedded DeviceNet

3.1. CAN port of the embedded DeviceNet

DeviceNet is the CAN-based industrial communication standard, and the Hi5a controller provides two
CAN ports for the embedded DeviceNet.

One CAN port is embedded in the main board (BD511), and the CAN port can be added by installing
the additional BD574 board.

® Main board (BD511) CAN port

Embedded DeviceNet can be used through the CAN port mounted on the main board (BD511).
In this case, connect the DeviceNet cable to the BD5B2 board because the main board (BD511)
has already been connected to the BD5B2 board by the CAN cable of the controller.

DeviceNet connector

BD511 CAN Connection
Cable connector

Figure 3.1 BD5B2 Board

The BD5B2 terminal board is located on the right plate when opening a controller door.

For further details on DeviceNet cable connection, refer to [3.2. Connect DeviceNet to the
BD5B2 board].
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3. DeviceNet Connection

® Using the CAN port of BD574

The BD574 board can be mounted on the main board (BD511) optionally. In this case, connect
the DeviceNet cable directly to the BD574 board.

il [ ]

il vivdubsissbris eidsissbebrins o @

B ERS) D °
.. B § T
£8 B=
= ,I:
o . =
-= =‘ i i,u
o S i

Foe

BD574
(Option)

1[0

iy e SpeE o g BT
. | B?%E’mmtﬁﬁsﬁg innin .
® BD511V10BD511v10-Mmm-mum b o e

Figure 3.2 BD574 Board
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Embedded DeviceNet

3.2. Connect DeviceNet to the BD574 Board

Follow the next procedure to use the embedded DeviceNet master or slave function through the BD574
board.

(1) Connect the DeviceNet cable to the 5pin open-style connector of the BD574 board, as shown
in the picture below.

| Hi5a Controller ||
JD‘:

10

o | =
< = : 5 V+ red

& 4 CAN_H white
ol § 3 drain  bare

°© 2 CAN_L blue
Ny om 1 v- black
.'_ . . ‘ . . .

DIP SW(Pin 1): Terminal resistance
BD5SB2 board side DeviceNet cable side
Bpin connector (male) 5Pin connector (Female)

Figure 3.3 Connect DeviceNet to the BD574 board

H HYUNDAI 3.4
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3. DeviceNet Connection

Turn on the terminating resistor switch pin no.1 of the BD574 board when the Hi5a controller
is the terminal of the DeviceNet network. It is not required to install it separately on the outside

because the terminating resistor is mounted on the BD574 board.

Table 3-1 BD574 terminating resistor switch
Switch No. 1 2
OFF Embedded DeIVIceNet terminating User CAN terminating resistor OFF
Setting resistor OFF
Content i inati
ON Embedded De\_nceNet terminating User CAN terminating resistor ON
resistor ON
O!_N\ [
Switch n u
appearance
1 2

(2) Select CAN2(BD574) for the CAN port in the embedded DeviceNet setting of the teach pendant.
(Refer to “4.1. Embedded DeviceNet master Info and setting”, “4.2. Embedded DeviceNet

Slave Info and setting”)

CAN Port = () CANI (BDEBZ) » (@) Calie (BDET4)

Figure 3.4 Select CAN2(BD574)
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Embedded DeviceNet

3.3. Connect DeviceNet to the BD5B2 board

Follow the next procedure to use the embedded DeviceNet master or slave function through the BD5B2
board.

(1) Connect the DeviceNet cable to the 5pin open-style connector of the BD5B2 board, as shown
in the picture below.

a N

5 V+ red
4 CAN_H white
3 drain  bare
2 CAN_L blue
1 V= black
BD5B2 board side D_eviceNet cable side
5pin connector (male) 5pin connector (female)

- /

Figure 3.5 Connect DeviceNet to the BD5B2 board

(2) Turn on the terminating resistor switch pin no.2 (CANRrT) of the BD511 main board when the
Hi5a controller is the terminal of the DeviceNet network.

il -in'nlr-l-!i!d- whsdvissbelo e ..\T
g%-‘ rhrinsirh e doL . QEEIE; e
'ﬁ .. uy - | i;g :
n EE‘ E' Fj—

1
i
"
I
T,
e lur o mn
2hs
.
I
11E3
Ll
m
TR
LE N N |
snsne

No. 2 CANR; Pin R -
(Terminating resistor switch)

Figure 3.6 BD511 DeviceNet terminating resistor switch
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3. DeviceNet Connection

Table 3-2 BD511 terminating resistor switch

Switch No. 1 2
OFF | System CAN terminating resistor OFF Embedded De.V|ceNet terminating
Setting resistor OFF
Content i inati
ON System CAN terminating resistor ON Embedded De\_nceNet terminating
resistor ON
O’_N‘ 1
Switch n u
appearance
1 2

(3) Select CAN1(BD5B2) for the CAN port in the embedded DeviceNet setting of the teach pendant.
(Refer to “4.1. Embedded DeviceNet master Info and setting”, “4.2. Embedded DeviceNet
Slave Info and setting”)

Use = () off (®) On
BPS = () 250K () 500K

CAN Port

Figure 3.7 Select CAN1(BD5B2)
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Embedded DeviceNet

? 4. Information & Setting

4.1. Embedded DeviceNet master Info and setting

Set the network parameters, such as communication speed and the CAN port, and configure the
connected slaves to use the embedded DeviceNet master function. Perform the next procedure.

(1) Execute the item. [[F2]: Systemy — [2: Control parameter; — '2: Input/Output signal
settingy — "13: Embedded DeviceNet slave info and setting.

Record =

Manual
condiien | input/Output signal setting ﬂ. t |
SBystern/Contral parameter, | | - |
|'— 1: Input signal attribute W & 11: BDS5Vx fieldbus{CC-Link) information
Fun o = o ioras
= 2 Output signal attribute & & 12: Embedded DeviceMet master info and setting
|/- 3 Input signal assign % & 13 Embedded DeviceMet slave info and setting
o Jog Soft
inchi E keyboard
NS L Output signal assign B & 14: BDS25 real-time Ethernet setting/diagnosis R
) %’ 5 Key signal output % & 15 BDS fieldbus setting/diagnosis
QuickOpen User key

—— @ B: &nalog input filter
: Ar

Help After selecting the itemn and entering the value, press the [EMTER] key, I— PREV/MEXT

?

B & 10 BD521,/8D522 fieldbus information

Record | o S S Menual

condiion - Embedded DeviceNet master info and setting output
’ Use = (@) it {Jon Obtain Slot info |
BPS = (@) 125K () 280K, (@S
CANPort = CaM1 (BDGE2) CANZ (BDET) Window
fiun to @ O adjustrnent
Secan list (Total: 0 node) D
G@@ Mode Productiarne Vendor| Status | OSize | ISize | State | StCnt | Ty
o Jog | ‘ Soft
inching keyboard
CuickOpen User key
0 AF
= >
Help PREV/MEXT

Usage/communication speed is changed, Press [Applul,

?

Figure 4.1 Embedded DeviceNet master information and setting menu

H HYUNDAI 4-2
ROBOTICS "



4. Information & Setting

(2) Select the communication speed and the CAN port as well as “On” for the use, then click the

“[F6]: Apply” button.

(3) Click the “[F1]: Scan node” button to search slaves that are connected to the Hi5a controller

DeviceNet master.

Fecord =
condiion - Embedded DeviceNet master info and setting
P ’ Use = (O off @ 0n Obtain Slot info
SL
BPE = @ 125K () 20K () 500K
Fun 1o CAM Port = (@) CANT (BDBEZ) () CAMZ (BDE?)
Scan list (Total: 6 node)
Cand el Scan process condition ot | T
LI ! Scanning! Please, wait, -1 00
0g
inching 10 104100 % -1 00
|; 11 : -1 | oxO
3 1 “TTT S| oo
15 -1 (=0
CuickOpen 20 1] Ox 00 1] g T -1 00
< | b
Help

Usage/cormmunication speed 15 changed, Press [Applyl,

Record
condition

;.

BPS = (8) 125k, () 250K (@IS
Bun o CAMPort = (S)CANTTBNERZ, () CANZ (BDET)
Scan list (Total: § node) [ Hew nodel®l
@IDGJ Mode ProductMame YVendor | Status | OSize | [Size State | StCnt | Ty
- 1 |NASI1_Devicehet_Adapter [Crevis| k00 | 0 2 42 0 | 0«0
Jog
inching 10 |GDL-TR2A 259 0x00 2 0 42 0 00
| = 11 |GDL-Dz2a 259 0x00 0 2 42 0 00
'_ 14 [NA3T11_DeviceMet_Adapter Crevis | 0x00 1 1 42 0 0=0
15 [AT-R112, Source In 32 Crevis | 0x04 0 4 42 0 00
QuickOpen 20 [MN&3111_DeviceMet_Adapter Crevis | 0x00 0 9 42 0 00
= >
Help

Usage/communication speed is changed, Press [Applyl,

Apply IZZDmpIEetEe

Figure 4.2 Embedded DeviceNet master node search

[_ ) Use = O off @® On Obtain it infa

Manual
output

L

(S

Window
adjustment

(3

Soft
keyboard

User key
A

PREV/MEXT

Manual
output

L

[y S

Window
adjustrment

(3

Soft
keyboard

User key
A

PREV/MEXT
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Embedded DeviceNet

(4) Click the “[F6]: Apply” button to save searched slave information in the controller.

Fecord - Manual
condition - Embedded DeviceNet master info and se output

r ) Use = O o @ 0n Obtain Slot infa [

Ty Ly
BPS = (@) 125K (@RS (@IS
CAM Port = CaAN1 (BDEE2) CANZ (BDETE) Window
Aun to @ O adjustrment
Secan list (Totalt 6 node) D
@Iﬂ@ Mode ProductMamg . a iz State | StCnt | Ty
0 T [MASTT_DeviceMet_Adg 42 0 0x0
Jog . Soft
inching 10 |G0L-TR2A \ ? ) Save scan result? u 42 u 0x0 keyboard
|__ 11 |GDL-Deza ENTER =N 2 42 0 (00
= 14 |MAIIT1 Devicelet_Ad NO 1 42 0 0x0
15 |&T-R112, Source In 32 4 42 0 00
QuickOpen 20 [Ma&31 11 _DeviceMet_Adapter TTEWs | 0200 ] 9 42 0 00 User key
= A
S >
il Usage/communication speed is changed, Press [&pply], IFIREGANER
Record i fanual
condiion - Embedded DeviceNet master info and setting output
[_ ) Use = ) o @ 0n Obtain Slot info |
1l ol »
BPS = (3) 1285k () 250K, () Bk,
CAM Port = {CANT (BDBEZY CANZ (BDET) Window
B g @CANT (BO%BY (O e
Scan list (Total: 6 node) D
@ID@ Mode F‘rnduc_ Statulw ize atl IitntA
o 1 [MAS1T1 _DeviceMet_sdapter Crevis || 000 0 2 42 0 00
Jog Soft
inching 10 |GDL-TR2A 268 000 2 0 42 0 000 keybaard
| " 11 |GDL-Dz2a 259 0x00 0 z 42 0 I
'_ 14 [Ma3111_DeviceMet_sdapter Crevis | 0x00 1 1 42 0 00
15 |AT-R112, Source In 32 Crevis | Ox04 0 4 42 0 00
QuickOpen 20 |MA31TT_DeviceMet_Adapter Crevis | 0200 0 9 42 0 00 User key
- 3 AF
< | 2
Heln Usage/communication speed is changed, Press [Applyl, e AR
L? 23 ode e 5 WERS Apply Complete .

Figure 4.3 Save the embedded DeviceNet master scan result
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4. Information & Setting

(5) Slaves already searched, and the DeviceNet communication has been opened. The node
number, product name, manufacturer, and 1/O data size can be checked from the scan list
information. Major information displayed on the scan list are as follows.

Node: DeviceNet Node No. (MAC ID)

ProductName: product name

Vendor: manufacturer ID

Osize: size of output data (Bytes)

Isize: size of input data (Bytes)

State: DeviceNet state (42: DeviceNet IO Connection normal)
St.Cnt: number of accumulated state change

Type: Device Type

Code: Device Code

Rev: product version (Revision Number)

Serial Nr.: slave serial number (serial number)

Ex#1~#16: extension |0 information of the slave node (only some products will be
supported)

Scan list (total: 6 nodes)

Mode FroductMame Yendor | Status | OS5ize | 1Size State | StCnt | T
1 [MaAR T _DeviceMet_Adapter | Crevis | O=00 0 2 4z 0 (0]
10 |GOL-TR2A 2R O:200 Z 0 4z 0 IIIxIZIq
11 |GOL-D22a 2R w00 0 Z 4z 0 001
14 (NAT DeviceMet_sdapter Crewis | O=00 1 1 42 0 (e 00}
15 |AT-R112, Source In 32 Crevis | Ox04 0 4 4z 0 02 0]
200 INAN N _DeviceMet_sdapter Crewvis | O=00 0 q 42 0 (e 00}
< >

Figure 4.4 Embedded DeviceNet master scan list
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Embedded DeviceNet

(6) Click the “[F2]: GetSet” button to perform an Explicit message communication with a specific
node.

Type the number in the dialog box or click [Enter] in the combo box to enter an Explicit message
request information, such as MAC ID, Service, or Class, and then click the Send button.

The following Response message will be shown at the bottom when message communication
is performed normally.

T 20112 0 TWERT ;G MANUAL e RS A VR

condition - Embedded DeviceMet master info and setting output
= T Getset object e |

8PS (@ singls  (7) Repeat l Send l [ Close }
Run to CAN P Request aﬁﬂ?ﬁwﬁnt
Scan | MaclD(Dec) =i |DI NATI] DevicelNet_Adapter D
Cmd Node| = SewicetHex) = [T [TE Get_Aruts Singre 7 Rl
(. ! Class(Hex) = o [Ornderifty Object w 00 -
inching 10 Instance(Dec) = [1 40 keyboard
= 1 000
— — Attribute(Dec) = 7
= 14 00
I RegData(Hex8) = | ol
QuickOpen 20 Response 00 User key
P () Hex(Bhity () DeciBbity (@) &tring
N 1. <Hex input method> AF
“A'=[5+4] "B'=[5+8] "C'=[5+B] 'D'=[5+7] 'E'=[5+8] 'F'=[5+4]
< 2 <Multiple data input method from ReqData>: " (SPACE)=[,] S
Help PREV/MEXT

Usage/communication speed s changed, Fress [ARpTy],

? D z etSet eviols | ance ! Complete

Figure 4.5 Explicit message

H HYUNDAI 4-6
ROBOTICS )



4. Information & Setting

(7) The Embedded DeviceNet master network configuration (scan list) can be edited manually.
Slaves can be added or deleted manually from the scan list, and the size of specific slave 1/0
data can be changed.

Edit the DeviceNet network configuration according to the next procedure.

(@ Click the embedded DeviceNet master information and the “Edit Node” button in the
setting screen.

I TWEDT

Embedded DeviceNet master info and setting

Use = (O off @0 Obtain Slot info

BPS = @® 125¢ O 25K () 500K

CAN Port = (@) CANT(BD5B2) (O) CAN2 (BD574)

Scan list (Total: 5 node)

MNode Productiame Vendor| Status | 0Size | ISize | State | St.Cnt | Ty
10 |GDL-TR24 259 | 0x00 2 0 42 0 0x0
11 |GDL-D224 259 0x00 0 2 42 0 00
14 [NAS111_DeviceNet_Adapter Crevis | 0x00 1 1 42 0 001
15 [AT-R112, Source In 32 Crevis | 0x04 0 4 42 0 0x0
20 |N&S111_DeviceMNet_Adapter Crevis | 0x00 0 g 42 0 0x0

< >

Use = O off Obtain Slot info
BPS = @® 125K O 20K (O 500K

CAN Port = (@ CAN1 (BD5SB2) (O) CANZ (BD5S4)

Scan list (Total: 5no Nade Edit

Mode Prol  Node number(1~63 = [T State | StCnt | Ty
10 |GDL-TR24 42 0 001

Node input data size = |2 Bytes

11 |GDL-D224 ; ¥ 42 0 001
14 [NA3I1I_Devic MNode output data size = I! Bytes 42 0 001
15 [AT-R112, Sou 42 0 |0x0
20 |NAS111 _Devic Exit Remove Add/Maodify 42 0 |00

< >

Select where to use it,

8 Previous ] Cancel Apply Complete

Figure 4.6 Edit Node

¥ The node editing function is supported by controller SW version V40.06-00 or more.
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Embedded DeviceNet

(@ Enter the node number, node input data size, and node output data size in the Node Edit
dialog box, and then click the “Add/Edit” button to add a node.

If the node that is already in the scan list is added, then the size of the corresponding I/O
data will be changed as newly entered information.

Enter the node number, and then click the “Delete” button to delete the node.

Node Edit

MNode number(1~63) = Il
MNode input data size = |2 Bytes
MNode output data size = |l! Bytes

Exit Remove Add/Modify

Figure 4.7 Node editing dialog box

® The ProductName of the manually added node will be displayed as “Unknown,” and
some information of the node; such-as Vendor and Type;-will be initialized as 0.

Use /= O of @ On Obtain Slot info

BPS = ® 125K O 250K () 500K
CAN Port = (@ CANT(BOEEZE  (O) CANZ (BDST4)
Scan list (Total: 6 node)
Node Productiame Vendor| Status | 0Size | ISize | State | St.Cnt | Ty,
1 [Unknown [ o 0x00 0 2 42 0| 0x0f
10 |GDL-TR2& 259 0x00 2 0 42 0 0x0
11 |GDL-D22A 259 0x00 0 2 42 0 001
14 |M&S9111_DeviceNet_Adapter Crevis | 0x00 1 1 42 0 0x0
15 |AT-R112, Source In 32 Crevis | 0x00 0 4 42 0 0x0
20 |NAS111_DeviceMet_Adapter Crevis | 0x00 0 9 42 0 0x0
< | >
Set the CAN port

" Scan nodel |

Figure 4.8 Scan list after adding the node
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4. Information & Setting

4.2. Embedded DeviceNet Slave Info and setting

Set the parameters, such as communication speed and the CAN port, and configure the connected
slaves to use the embedded DeviceNet slave function. Follow the next procedure.

(1) Select F[F2]:System; — [2:Control parameter; — '2:Input/Output signal setting; —
F13: Embedded DeviceNet slave Info and setting .

Record = Manual
condiien | input/Output signal setting ﬂ. t |
SSystemn/Contral pararneter; | | ' |
|'— 1: Input signal attribute W & 11: BDS5Vx fieldbus{CC-Link) information
Fun o = o ioras
= 2 Output signal attribute & & 12t Embedded DeviceMet master info and setting
|/- 3 Input signal assign % & 13 Embedded DeviceMet slave info and setting
o Jog Soft
inchi E keyboard
NS S & Output signal assign B & 14: BDS25 real-time Ethernet setting/diagnosis R
) %’ 5 Key signal output % & 15 BDS fieldbus setting/diagnosis
QuickOpen User key

—— @ B: &nalog input filter
: Ar

B & 10 BD521,/8D522 fieldbus information

el After selecting the itern and entering the value, press the [EMTER] key, I IFIRE =T
Fiecord = Manual
condiion - EFmbedded DeviceNet slave info and setting output
1} Off e U
se O O} Ly
i CAM port = (D) CAM! (BDEBZ) (@) CANZ (BDET4 Windaw
adjustrnent
Communication speed = @ 125Kbps o 250Kbps O B00Kbps D
Node address (0~B3) |I
- Jog X Soft
inching 140 size (1~120 [T& Bytes keyhoard
= Communication error (@) Clear the input data () Maintain the input data
QuickOpen Devicellet slave state User key
'_ | & On-line, Not Connected @ Device iz on-line but has no connections, AF
(Mo connection with the master while in the on-line mode
Help PREV/MEXT

The set value is changed. Push [4pply] or [Check]

:?

Figure 4.9 Information and the setting menu of the embedded DeviceNet slave
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Embedded DeviceNet

(2) Select the following items and “On” to use them, and then click the “[F6]: Apply” button to
operate the DeviceNet slave function.

B Use: For selecting whether to activate the DeviceNet slave function.

On: activate the embedded DeviceNet slave function
Off: deactivate the embedded DeviceNet slave function

CAN port: set the CAN port to connect to the embedded DeviceNet slave communication.
CAN1(BD5B2): connect DeviceNet to the BD5B2 board
CAN2(BD574): connect DeviceNet to 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.

The embedded DeviceNet slave function cannot be used while the BD570x CC-
Link function is being used.

PH

HYUNDAI
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4. Information & Setting

4.3. Input signal assign

The state or motion of the controller can be controlled through the embedded DeviceNet input signal. It
is required to assign the input signal number for each remote control item.

(1) Execute T[F2]: System; — [2: Control parameter; — 2: Input/Output signal setting,
— [3: Input signal assign, .

(2) Enter the “.node number.signal number”, and then press the [Enter] button to assign the
embedded DeviceNet master input signal.

The picture below shows an example to assign the input signal no. 4 of node no. 3 to the

remote mode. Enter .3.4 in the signal input blank, and then press the [Enter] button to input
FN3.4 and assign FN3.X4.

**

Input =signal assign [Enter] Input signal assign
Rernote mode = |.3.4 ————— Remote mode = |[iﬂm
Manual{Teach) mode = IED? Manual{Teach) mode = |ED'.-‘

Figure 4.10 Embedded DeviceNet master input signal assignment

(3) Enter “object number(5).signal number”, and then press the [Enter] button to assign the
embedded DeviceNet slave input signal.

The picture below shows an example to assign the embedded DeviceNet slave input signal no. 4 to the
remote mode. Enter 5.4 in the signal input blank, and then press the [Enter] button to input FB5.4 and
assign FB5.X4 to the remote mode.

*h

Input signal assign Input signal assign

[Enter]
Femote mode = [f& ——— Femote mode = FES. I
Manual{Teach) mode = [207 Manual{Teach) mode = | FIr

Figure 4.11 Embedded DeviceNet slave input signal assignment

HYUNDAI
4-11 ’ =] ROBOTICS



Embedded DeviceNet

4.4. Output signal assign

Deliver event information that occurred from the controller or state information to the outside through
the embedded DeviceNet output signal. Assign the output signal number for each of the information for
this.

(1) Execute “[F2]: System” — “2: Control parameter” — “2: Input/output signal setting” — “4: Output
signal assign.”

(2) Enter the “.node number.signal number”, and then press the [Enter] button to assign the
embedded DeviceNet master output signal.

The picture below shows an example to assign the output signal no.4 of node no.3 to the robot

preparation OK signal. Enter .3.4 in the signal input blank, and then press the [Enter] button to
input FN3.4 and assign FN3.Y4.

**

Output signal assign Output signal assign
Remote mode - W Remote mode - IT
Manual{ Teach) mode - Ei Manual{ Teach) mode - E
Auta{Playback) mode = 07 AutaPlayback) mode - 07
Motaor on = i [Enter] Motor on - B
Robot ready OK 5 [38 ———— 5 Robotready OK = [EEE

Figure 4.12 Embedded DeviceNet master output signal assignment

(3) Enter object number (5). signal number, and then press the [Enter] button to assign the
embedded DeviceNet slave output signal.

The picture below shows an example of assigning the embedded DeviceNet slave output signal no. 4

to the remote mode.
Enter 5.4 in the signal input blank, and then press the [Enter] button to input FB5.4 and assign FB5.Y4.

hh

Output signal assign Output signal assign
Remote mode - EI Remote mode - ST
Manual{Teach) mode - I Manual{Teach) mode - ]
auto(Playback) mode - 7 suto(Plavback) mode - N
Mator an - IT [Enter] Mator an - e
Robot ready OK = [F&  ———— FRuobotready OK = FES. A

Figure 4.13 Embedded DeviceNet slave output signal assignment

HYUNDAI
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5. Fieldbus I/O access Embedded DeviceNet

5.1. Embedded DeviceNet I/O

The Hi5a robot controller embedded DeviceNet I/O relationship is the same as picture 5.1 Embedded
DeviceNet I/O relationship diagram.

10 is assigned to the FN object for the embedded DeviceNet master, and 10 is assigned to the FB5
object for the slave. For further details, please refer to the embedded PLC function manual.

HRBASIC. Embedded
Robot Teaching Embedded PLC DeviceNet

T TRiOnutrelay i Property

| (x-8192] or

™ "RIO output relay ! i Property  oicooftorspii-on
| (vi-8192] or ; e
| FNE=GRINE=IE) | i Prope ,'" ------ Y RIO input relay DEVI'CBNED
— /' (X[1~8192] or <
: FN[1~63].X[1~128]) I P
(DI[1~4096]) ; Master —0{ |
— Propeytyr—— : _ RIO output relay W L
Digital Output | Digital output relay |+ PLCOf V[1~8192
(DO[1~4096]) v =1/ (Dor-4096) = FNE:L—[-63]8.Y9[1]~$£8]) %
Ladder »[ :|
; Logic CC-Link Slave
: \ A
- — — — — __: Property | (BD570/ BD58A)
| Fieldbus input relay l‘l-':} Fieldibus input relay
- EBS_.X[J.;ZS_G])_ |t 5 . (FB5:X[1~256]) ‘ L
______ i Propeyty _ - -
| Fieldbus output relay | : ol Fieldibus output relay Lyt Slave {_]
L (FB5.Y[1~256]) l" . { : : | (FB5.Y[1~256])

— s> |

Main board (BD511)

DeviceNet
Master

Figure 5.1 Embedded DeviceNet I/O relationship diagram

Reference

# |0 will be mapped to the same FB5 object for the CC-Link of the Hi5a controller and the
embedded DeviceNet slave.
Therefore, CC-Link and Embedded DeviceNet Slave cannot be used at the same time.

H HYUNDAI 5.2
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5. Fieldbus I/O access

5.2. Embedded DeviceNet Master |10 Map

One of each FN object will be assigned by the nodes, connected to the embedded DeviceNet master,
and the FN object will be configured by 128 bit. 10 will be mapped to the FNn object for node number n
(n =1-63) slave.

® FNn.X1-128: node number n input data of slave (Hi5a controller € slave)
® FNn.Y1-128: node number n output data of slave (Hi5a controller = slave)

Table 5-1 Embedded DeviceNet master relay

Relay Title Points Relay(1bit) Relay(Byte, Word) (Long, FLoat)
. FN1~64.XB1~16 FN1~64.XL1~4
Input 8192 points |\ 11 64 x1~128!  (or XB1~1024) (or XL1~256)
128 points per node (or X1~8192)
(Max 64 node) FN1~64.XW1~8 FN1~64.XF1~4
RIO Input / (or XW1~512) (or XF1~256)
Output Relay . FN1~64.YB1~16 FN1~64.YL1~4
Output 8192 points -\ 4 _c4 v1~108/  (or YB1~1024) (or YL1~256)
128 points per node (or Y1~8192)
(Max 64 node) FN1~64.YW1~8 FN1~64.YF1~4
(or YW1~512) (or YF1~256)

When the slave (node number n) that has input or output data that exceeds 128 bit is connected,
the FX object of the next slave node (node number n+1) will be occupied. In this case, the
DeviceNet communication of the next slave will not be connected to the Hi5a embedded
DeviceNet master.

For example, when the output of node no. 3 is 136 bit, then slave no. 3 will occupy FN3, FN4. Therefore,
it cannot be connected to the embedded DeviceNet master of the Hi5a controller even if slave no. 4 is
physically connected to the DeviceNet.

HYUNDAI
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5.3. Embedded DeviceNet Slave 10 Map

Embedded DeviceNet

The embedded DeviceNet slave function uses the FB5 object as 10. It has 960 X inputs and 960 Y
outputs, and it can be approached by each of the five types, as shown in the table below.

Table 5-2 the embedded DeviceNet slave relays

Classification

Command syntax

Max. signal number

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

H HYUNDAI
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5. Fieldbus I/O access

5.4. Embedded PLC System Memory

Various state information of the embedded DeviceNet master can be checked through the system
memory of the embedded PLC. For further details, please refer to the embedded PLC function manual.

Table 5-3 Embedded PLC system memory

No. Description Others

SW140 FN Error BitMap1 (Node00~Node15) 1:Error

SW141 FN Error BitMap2 (Node16~Node31)

SW142 FN Error BitMap3 (Node32~Node47)

SW143 FN Error BitMap4 (Node48~Node63)

SW144 FN Master State™

SW145 Node No. for FN error information request

SW146 Node State™ for the above response

") Master State
0x8000(b15): 1(Used)
0x0100(b8): 1(Checking status: for 10 seconds after the Initialization & Rescan, after 2 seconds of
exit from Node Set-up screen)
0x001F(b0~b4):
Master: b4: 1(RUN), O(IDLE(PLC=STOP))
b0~b3: O(RUNNING), 1(ResetOutOfBox), 2(InitOutOfBox), 3(ResetNormal),
4(InitNormal), 5(DupMacCheck), 6(NRFault)
"2) Node State
0x8000(b15): 1(Used Node)
0x4000(b14): 1(Unguaranteed Maker)
0x3000(b12~b13): NodeStatus(1:Standby,2:ConnectionFault,3:ConfigFault)
0x0800(b11): 1(Not loMode)
0x03FF(b0~b9):
Slave: (Bit-field)
0x000(Online), 0x001(Offline), 0x002(IO Close), 0x004(InSizeErr),
0x008(OutSizeErr), 0x010(VenderMismatch), 0x020(TypeMismatch),0x040(CodeMismatch),
0x080(CcvMismatch), 0x100(loTooBig), 0x200(NoConnection)
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Embedded DeviceNet

5.5. Explicit Message Communication
The Explicit message can be sent from the embedded DeviceNet master through the system memory
of the embedded PLC. Follow the next procedure for Explicit message communication in the embedded
PLC.
(1) Enter an Explicit message request information into SW161-SW179.

(2) Enter 0x0001 (Single Request) into SW160.

No. Description Others
SW160 0x0001: Explicit message request (Single Request) | 1:Error
SW161 MAC ID
SW162 Service ID
SW163 Class ID
SW164 Instance ID
SW165 Attribute 1D
SW166 Request Data Size MAX 26

SW167~SW179 | Service Request data SB333~SB358

HID Hyunpal 5.6
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5. Fieldbus I/O access

(3) Check a response message from SW160-SW179.

No. Description Others
0x001X: Explicit communication is in progress.
0x0000: Explicit communication is completed. .
SW160 0x002X: Explicit communication time is out. 1:Error
Other: Error
SW161 MAC ID
SW162 Service ID
SW163 Class ID
Sw164 Instance ID
SW165 Attribute ID
SW166 Response Data Size MAX 26
SW167~SW179 | Service response data SB333~SB358
@ 1f SW160 = 0x0000, the Explicit message is completed.
Check the response of SW166-SW179.
@ If SW160 = 0x001x, the Explicit message communication is in progress.
@ If SW160 = 0x002x, it is an Explicit message communication error.

HYUNDAI
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‘—f 6. Monitoring

Embedded DeviceNet

6.1. Embedded DeviceNet Master Connection Node State

The communication state of the slave nodes connected to the embedded DeviceNet master can be
checked.

(1) Select the item. “[F1]: Service” — “1: Monitoring” — “15: Embedded fieldbus node state”

EETe ° 12D TWEDT e MANUAL ] RSt

Manual
CUI‘IdIt‘IUI‘I Monitoring ﬂ’ L ) output
. f_; » fBervice/ | | o |
~=+ 1:Data of each axris I 12: Job program HotEdit
Aun to Window

|= 2: Input/Output signal 14: Operating infarmation adjustment

Cad Ea

B & 3 Fieldbus signal ¥ & 15 Embedded fieldbus node state
o Jog Soft
inchi keyboard
m.c- g Q 4: Spot welding data Q 16: Systern characteristic data e
=
— [ ]
GII 7 PLC relay data i : 18: Multi#tasking state
QuickOpen User key

P & Analog data h::] 20: Edit Ladder A
0 F
g 11: Warious data m 21: PRM information

Help

After selecting the item and entering the value, press the [ENTER] key, I PIRIEHIEET
Fecord = £ Manual
condition (B Program | = Step/Fung B Unit:[4] £~ Mech 17 Crd e Man, spd T1 G output
: 0o =4/0 M3 [0]*YHO50-00 JOINT  [[< 200mmy/'s ‘ ‘ T |
f_; MOVE P.5=B0%, 4=3, T=1 CH=1,57=1 (0.0rmr) e A R — E”
Embedded fieldbus node state s
Fobot:YHOR0-0D, 11axes, hsteps tindow
Run to o 1 10 11 14 15 20 n
S1 . MOVE P,5=60%,4=3,T=1 adjustrment
. SXYZ CRD=1,%=10.¥=0,Z=0 D
(Cand |32 MOVE P.3=60%.4=3.T=I
53 MOVE P.5=60%.4=3T=1
L Jog sS4 »MOVE P,5=60%.4=3T=1 Soit
inching . 3¥YZ CRD=1,x=0%=0.2=0 keyboard
= 55 MOVE P,5=60%,4=3.T=1
L-:_ END
CuickOpen User key
: Ar
\
Help [ I PREV/MEXT

Figure 6.1 DeviceNet diagnosis
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6. Monitoring

(2) The node number of the embedded DeviceNet master (MAC ID) is 0.

®3)

Select the embedded DeviceNet master, and press the [Enter] button to enter the screen of the
embedded DeviceNet master setting.

The node state in the embedded fieldbus will be displayed as green when it is normal. However,

the DeviceNet master stops because the embedded PLC stops, then it will be displayed as
IDLE.

Ermbedded fieldbus node state = Ermbedded fieldbus node state E
[0 ] 1 | 10| 11| 14 | 15 | 20 [olE] 1 | 10| 11 | 14 | 15 | 20
| |
\ 4 \ 4
Master Normal Master IDLE

Figure 6.2 DeviceNet master state

The communication state of the slaves connected to the embedded DeviceNet master will be
displayed in the node number by each slave.

Green and yellow are normal communication nodes, and red is the node with communication
error.
(Green is the slave product of CREVIS, and other products will be displayed as yellow.)

Select the node with communication error, and then enter the [Enter] button to display error
information.

Embedded fieldbus node state *

0

1 o (11 | 14 - =

[Enter]
> P\ Code=[0x0803]
= [Unknowen errar]
[Cannection cloged]
[Cf line]

(Please check or RESC AN

Figure 6.3 Slave State Information
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Embedded DeviceNet

(4) Select the slave node number, and press the [Enter] button to enter the 10 monitoring screen
of the corresponding node.

On the other hand, press the “[F1]: Node status” on the 10 monitoring screen to go to the node
state diagnosis screen.

Embedded fieldbus node state *
u} 1 10 11 14 22

w1 S0
FM14,Y Relay pg,14/64
k=] 210 Hex | Declu)

olololololo/lololo|lo|o|o
clololololo|lololo|lo|o o
clolojlolololololololo o

[F1] Node status

Figure 6.4 1/0 monitoring screen-change
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6. Monitoring

6.2. Embedded DeviceNet Master |O Monitoring
The 10 data (FN signal) of the embedded DeviceNet master can be monitored.
(1) Select “[F1]: Service” — “1: Monitoring” — “7: PLC Relay data” item.

Select “1: PLC X Relay (external input)” for input and “2: PLC Y Relay (external output)” for

r—— W .
PLC relay data ﬂ. L
: %} i3arviceMnttaring! | | - |
= A
m
1: PLE X Relsy (Extemnal Input) 3: FLC DI Reslay (PLC Output)
Fun 1o Pane set
2 PLC ¥ Relay (Extemal Output) G:I] 9: FLG DO Relay (PLC Input)
3 PLC R Relay (Ausiliary) G]] 10: PLE b Relary (Data Memery)
|
Soft key

4 PLC K Relay (Norvolatile) G:I] 11: PLE SU Relay (System Memory)

5 BLC T Relay (Timer)

QuickOpen User key

=

6: FLC © Relay (Counter)

BE88E888E

7: BLC £F Relay (Special)

After entering the ftem selection value

. " = - a ‘-1—--— PREWNEXT
— o o e

Figure 6.5 Embedded DeviceNet master |O monitoring menu
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Embedded DeviceNet

Press the “[F1]: Node status” button to go to the embedded DeviceNet master diagnosis screen.
Press the “[F3]: X/Y” button to interconvert input data or output data.
Press the “[F4]: Trace” button to monitor the 10 data of a specific slave.
Press the “[F5]: Display type” button to change the data display type.
Press the “[F6]: Prev FN” button to monitor the slave 10 data of the previous node number.

Press the “[F7]: Next FN” button to monitor the slave 10 data of the next node number.
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6. Monitoring

6.3. Embedded DeviceNet Slave 10 Monitoring

Follow the next procedure to monitor the embedded DeviceNet slave 10 data.
(1) Select “[F1]: Service” — “1: Monitoring” — “3: Fieldbus signal.”

(2) Select “9: FB5 Fieldbus input” for input and “10: FB5 Fieldbus output” for output.

Fieldbus signal ﬁ L
FServiceMbnitoring! | |
BB 1:FB1 Fieldbus Input

2: FB1 Fieldbus Output

5: FB3 Fieldbus Input

9: FBA Fieldbus Input

[T]
[T]
BB 6:FB3Fisldbus Output
(X
[

10:FB % Fieldbus Outpot

After entering the ftem selaction walue, pre.he [EN.] ku I(U DU I I b{

Figure 6.7 Embedded DeviceNet slave 1/0O monitoring menu
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(3) The I/O of the embedded DeviceNet slave can be monitored.

Fieldbus In (FE5, X}

[1 ] 23| 4|58 7|¢8
I (/R N A - R R A O A A |-
LA = = T -3 - T =
26| 7| e8| 29| | W R
3| 0M | B\ 0w I W)W
41| 42| 43| 44 | 45 | 46 | 47 | 4B
49 | BO | Bl | 52 | B3 | B4 | E& | 5B
57 | 58 | 59 | 60 | 61 | 62 | 63 | 64
65 | 66 | 67 | 68 | 69 | 70 | 71 | 72
WM w| W] TP W M| A
Bl | B2 | 83 | 64 | 85 | 86 | &7 | 68
B3 | o0 | 91 | 9% | 93] 94 % | %

Embedded DeviceNet

Figure 6.8 Embedded DeviceNet slave 1/O monitoring screen

PH

HYUNDAI
ROBOTICS

6-8



) H D HYynpal
ROBOTICS

® Daegu Office (Head Office)

50, Techno sunhwan-ro 3-gil, yuga, Dalseong-gun, Daegu, 43022, Korea

® GRC

477, Bundangsuseo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, 13553, Korea

® o7 AR

(43022) tHHE YAl 2ET /718 HRE==S2 3 Z 50

® GRC

(13553) B7|= Al =T 2STMZ 477

@® ARS : +82-1588-9997 (A/S center)

@ E-mail : robotics@hyundai-robotics.com



