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Fieldbus

1 Introduction

1.1 Prerequsit

In order to uncerstaml this manual, the followings areprerequisit.
® HR Hi4 Robot contoller operation.
® Installation and use offieldbus netvork (DeviceNetor ProfibusDP orCC-Link)

1.2 Fieldbus

Fieldbus is anopen industrial standrd which is utilized to comect PLC(Prgrammalbe Logc
Controller) toindustrial devices (sesors, butta, motor driver O/P nterface, ad < on) at
factary with unit cable

Fieldbus provides htelligent senices seh as nonitoring or remodeling statis of whole
network from the center andhas avantage of transnitting or receving detail
informaton(seting run mode,sensr eror,etc) rater than on/off of sensor or switch.

Fieldbus usessingle cdle ad reduces he st and time in doing wiring. Easymaintenance $
resuted from simplifying wiring through fieldbus Being different protocol of ethemet
characteized with nondeteministic respaise, Fieldbus dlracteized with deterministic
respomsefor data is generally usedin industry whererespnse tine is critical

netvork PLC & scamer module  opeata I/F
managersiv

B
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butons sensrs
robat cortroller motor cantroller

Figure 11. Fieldbus Netvork and Master, Slave Devces

Single fieldbws retwork can canectsinge masterunit andsevera slave urits. The masterunit
inspecs or managewhole nework and trarsfer he dat with slave units. Normally PLC is
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master unt and other devicessud assensa, button, and confroller are shveunits

Hi4 Robot controller fieldbus function

Hi4 controller is oneof slave unit which peiforms 1/0 exchange In order to usefieldbus n Hi4
contoller, the fieldbus module netched b the type of fieldbus should be mounid on the
BD43((1/O board) d the cortroller.

Currenty, 3 type of fieldbus module [DeviceNet ProfibusDP and CC-Link ) can be nounted
on. For DeviceNet or ProfibusDP, the UCS(Universal Communicaion Systemmodule nmede
by SST company must be euipped. For CC-Link, the BD471 must be euipped.

Functional specificaion o Hi4 ocontroller field function are following tables (Teblel-1 and
Table 12 andTable 13)

Table1-1. DeviceNetFunctional spec.

Vendor ID 505 (= Ox1F9 hex)
Device Type 0 (Generic Device)
1/0 comection Pdled

Input 32byte (2560it)
Output 32byte (2560it)

Table1-2.  Fieldbus Functionalspec

PNO Id 0870
Input 32byte (256bit)
Output 32byte (256bit)

Table 1-3. CC-Link specification

Type Remote Devce

Station Nunber 4

Input 32byte (256bit) (RWwO0~15)
Output 32byte (256bit) (RWr0~15)
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Table 1-4 and Table 1-5 and Table 1-6 ae regecively geneal specificaion of DeviceNet
Profibus-DP, CC-link. For detil information, refer to specificaion d ead fieldbus

Table1-4 DeviceNet

The cdle can have:

baudrate Trunk lengh Max drop length Max nade ro. Cumulative
drop lengh
125k bit/s 500 m (1,640 ft) 156 m (512 ft)
250k bit/s 250 m (820 ft) 6m (20ft) 64ea 78 m (256 ft)
500k bit/s 100 m (328 ft) 39m (128 ft)

Table 1-5 ProfibusDP

Max nunber d stations

Up to 32 statiors per line segmety maximum total of 126.

Repeater

Can beexpanded with upto 4 repeatrs

I/O dat per sation

Up to244 input ard ouput bytes dita.

Max # of statim per segnent
without repeaer

32

Max. sgmentnoto be

Maximum four repeaer betwveen two station

connected (More than 4 in stadad can be asisted acerding to
repeater )

Baudrate 96 | 192 |4545|9375|1875|500 | 1500 | 3000 | 6000 | 12000

(kbit/s)

Maximum 1200 | 1200 | 1200 | 1200 | 1000 | 400 |200 |100 | 100 | 100

length of

segnent (M

Table -6 CC-Link (Ver 1.1 reference use erminal resistor110Q2 )

Remote statim
maximum nunber

64 ea.

Transnission peed

Statin to station calde lemgth |  Maximum overal distance

156kbps

625Kbps

2.5Mbps

5Mbps

10Mbps

1200m

900m

20cmor longe 400m

160m

100m
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ESD file, GSD file

Each fieldbusunits hasunique characteistic file to remgnize itself. EDS file for Devicenet
unit and GSDfile is for Profibus.Hi4 cortroller alsohas EDSfile and GSD file(CC Lirk does
not need characteristic file)

The units onnected to netork is searbed afer clracter file isregsteed in network
maregement sdtware and network browsing is peformed. Netvork managenent software
download these informaton © fieldous scanne module d PLC. Once network dagé is
downloaded to scaner module, PLC nodule activates whole nework without help of network
managenent softwvare. Refer to operaion manual for PLC scaina module ard network
managenent software br furtherinformaton
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2 BDA430 and fieldbus module setting

2.1 Setting of DeviceNet, Profibus-DP fieldbus module (UCS)

Figure2-1  Jumper ard switch locaion and BD430 boad equipped with UCS
(% Jlis awilabe inUCS fa DeviceNet)

Thereare3 junpers infieldbws nodule .

jumper BAland BA2 shall be OPEN shown in Figure 2-2.

w w Or, m
BA2 BA1l BA2 BA1l

Figure 2-2. OPEN settindor Jumper BAl ard BA2

Junper 1 is the network power jumper that is only usel for DeviceNet. The setting is as
follows slown in Table 241

Table 21. Network powerjumper - DeviceNet

Junper Network power
1-2 SHORT Intemal (3-wire, ron-powered CAN netvorks)
2-3 SHORT Exterral (5-wire, powered CAN networks)
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2.2 BDA471 CC-Link fieldbus module setting

Figure 2-3 Configurationof CC-Link equipped to BD430 andocationof jumpers

Thereare3 dip switch groups in Fieldbus module, DSW1, DSW2, DSW3
Eachfunction is asfollows shown in Table 22.

Table 22. Furction of CC-Link module dp switch

Switch =
Switch No. Contents
Name
1 station No settirg (Input in 10 urit):  x 80
2 tation N ttirg (Input in 10 unit; 4
DSW1 sa!m 0 se !rg( th! Ou. x 40
3 station No settirg (Input in 10 urit):  x 20
4 station No settirg (Input in 10 urit):  x 10
1 station No settirg (Inputin Lunit): x 8
> i - - .
DSW2 sta !m No settfrg (Input !n 1 un!t) x 4
3 station No settirg (Input in L unit):  x 2
4 station No settirg (Inputin Lunit):  x 1
1 baulrate seting: x 8
2 Ir ting: x4
DSW3 baLdatese. g x
3 bawrate seting: x 2
4 bawrate seting: x 1
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Station nunbercan be sein range1~64.
Baudrate carbe set a®~4 in 5 typesof number Sped as to eaclmunber is asfollows
shown in Table 2-3.

Table 23. CC-Link Baudate settig

Dipswitch settirg (binary) baudrate
0 (0000) 156kbps
1(0001) 625kbps
2 (0010) 2.5Mbps
3(0o1) 5Mbps
4 (0100) 10Mbps

For exanple, Dip switch is set shown in Figure 2-4 when 25 Mbps i neededto be setto the
station nal3.

Figure 24 Dip switchsetting (station no: 13, Baudrate: ro. 2 (2.5Mbps))
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3 Serial port Setting

If select [PR](Systenm) — 2: Controller parameter — 2: Serial ports, the following menu is
dispayed show in Figure 3-1.

15:30:14 * Serial port select * A:0 S:2
1: Teach Pendant (CNTP)
2: Serial to I/O Board (CNIO)
3: Serial port #1 (CNSIO)
4: Serial port #2 (OPSIO)

Use [Number]/[Up] [Down] and press [SET].
>

| SRS vext |

Figure 3-1. Serial port sekction menu

After sekct2: Seril to I/O Board, press[SET] to display window shown in Figure 3-2.

15:30:14 *** Serial to I/O *** A:0 S:2

Buadrate = <...,9600,19200,38400, sEkJoe>

Character length = <7f> bit

Stop bit = <jl,2> bit

Parity bit = <h,0dd,Even>
Echo = <pIEYS Enabke>

_ Complete

Figure 3-2. Serial to I/O seting window

With [Up][Down] cursor key and [SHIFT]+[<-][->] cursor key, setas Figure 3-2 ard pres
[PF5(Complete)key to sawe.
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4 Fieldbus configuration

When sekct[PF2)System) — 2: Controller paraneter — 1. Seting input & output signal — 10:
Fieldbus @nfiguration menu, the following is displayed in Figure 4-1.

15:30:14 *** Fieldbus Config *** A:0 S:2
Select Input Source

: Assign Input No

: Assign Output No

Set Network Parameter

g w N

Use [Number]/[Up] [Down] and press [SET].

Figure 41. Fieldbus settig menu

When fieldbus is set fo the first time after famat the catroller, the following messag is
displayed as skecing me of 5 entries in menu shown in Figure 4-1.
| File not exist, Createfile? [YES]/[NO] \

ROBOTFBU file that stores fieldbs settingis generatedas selectig [YES] key and Settirg
job is procealed.
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4.1 En/Disable Fieldbus

15:30:14 * En/Disable Fieldbus * A:0 S:2
Fieldbus Adapter =<[offd, On>

Figure4-2. Fieldbus in use

Decide to use fieldbus that must be ejuipped in fieldbus module in order to usefieldbus. By
seting ON, fieldbusfunction isendled , and asseting Off, fieldbus function is disebled

% When Fieldbus module isnot mounted on BD430, setting must be Off

If On is selected whout fieldbus module on BD430, eror will be ocaurr ed and whole 11O
function is also disabled.

10
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Network parameter setting

15:30:14 Set Network parameter A:0 S:2

Fieldbus Type = <pEEEBVSE, Profibus>
Comm. Speed = <125,250, Sl8)>

Node Number = [

Fieldbus Type = <DeviceNet, RS SENsply>
Comm. Speed - —
Node Number = [

B :: oo BRUTOEN oo

Only nodenumber is set as selecting PilmisDP becauseomnunication baudrate follows

mastersetting.

If CC-Link is used network paraneter settimgs are ignoed

11
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4.3 Input source select

15:30:14** Select Input Source **A:0 S:2

Select Input Source

0 DI1 - DIS8 <- <P, Fous>
1 DI9 - DIl6 <- <BiFg, Fous>
2 DI17 - DI24 <- <BiFg, Fous>
3 DI25 - DI32 <- <BiFg, Fous>
4  DI33 - DI40 <- <[, Fous>
5 DI41 - DI48 <- <), Fous>
6 DI49 - DI56 <- <HWrd, EE>
7 DI57 - DI64 <- <HWrd, |eisis>

| R e EESE

Figure 4-3. Input saurce settingnenu

Selectionwhether Input signal frm controller is receivelly hardwied-contact or byfieldbus,
is made in group sigral unit

In Figure 4-3, HWrd measns HaiWired-contact and Fbuseans fieldbus

For exanple, & shown in Figure4-3, DI1 — DI48signalis receved by hard-wired signaland |
signak after DI1-Dl48 are reeived byfieldbus

SekctDI signals with Up/Down keyand slecteither of HWrd or Fbus with [SHIFT]+[<-][->]
cursor key

Signals from DI1 to DI255 are set intotal 4 pages.

Move he pajes by useof PF3Previous) and PF(Next)Key. After conmpletion of seting,
press PF3donekey.

12
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4.4  Assigning input signals

15:30:14 *** Assign Input No *** A:0 S:L1

Assign Input No to Fbus Data

0 DI1 - DI8 <- [ 0] Fbus O
1 DI9 - DI16 <- [ 1] Fbus 1
2 DI17 - DI24 <- [ 2] Fbus 2
3 DI25 - DI32 <- [ 3] Fbus_ 3
4 DI33 - DI40 <- [ 4] Fbus 4
5 DI41 - DI48 <- [ 5] Fbus 5
6 DI49 - DI56 <- [J§] Fbus 6
7 DI57 - DI64d <- [ 7] Fbus_ 7

Page 1/4

Set Fbus element No to map to input
>[0 - 31]

211 Forn [N Previous Done

Figure4-4. Assgning Input signalmenu

Inpu data trarsmitted to cortroller through fieldbus is 32 byte in total, namely 32 group
signak

Fieldbus group sigral can le resgectively assigied ard transmitted as to DI goup sigrals

DI group signato be set to receive input frohard-wired is ignorel in input ®urce setction
menu

Signals from DI1 to DI255 are set inotal 4 pages.
Move he payes by useof PF3Previous) and PF(Next)Key. After conmpletion of seting,
press PF3ponekey.

As pressingPFI(All Initial)key, all pages is set tde default value.

13
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Assigning output signals

15:30:14 *** Assign Output No *** A:0 S:L1

Assign Output No to Fbus Data

0 DOl - DO8 -> [ 0] Fbus 0
1 DO9 - DO16 -> [ 1] Fbus 1
2 DO17 - D024 -> [ 2] Fbus 2
3 D025 - D032 ~-> [ 3] Fbus 3
4 DO33 - D040 -> [ 4] Fbus 4
5 DO41 - D048 -> [ 5] Fbus 5
6 D049 - DO56 -> [ 6] Fbus 6
7 DO57 - DO64 -> [ 7] Fbus 7

Page 1/4

Set Fbus element No to map to output
>[0 - 31]

211 Form [ previous Done

Figure 45. Assigning Qutput signal menu

DO signals of contoller are smultaneousy transnitted to both hard-wired contactand fieldbus
Selection, whiher DO sigmal from controlle is receivel by hadwired contact orby fieldbus,
is made n group signal unit

Signak from DO1 to DO255 are set in ttal 4 pages.

Move he pajes by useof PF3Previous) and PF4(Next)Key. After conmpletion of seting,
press PF3ponekey.

As pressingPFI(All Initial)key, all pages is set tde default value.

14
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5 Inspection and Troubleshooting

5.1

Error message on controller

Table 51shows toubleshooting method and list of eror messagewhich is displayed on
teaching

Table 51. Error message o controller and troubleshooting

Error messa@ Troubeshating
E0023 .
Fieldbus mwer is not stpplied. Check 24Vpower suppy for Fieldous
E0024

Fieldbus network conrectian eror. Check appropriate cablemm@ction fa fieldbus

Check hat fieldbus funcion is properly operated only
if PLC equipped with fieldbus nester(PLC scanng is
in RUN mode.

E0025
Fieldbus IDLEstate.

Check prger cade canection between BD430 and
main boad with RS232C cable

Check settilg of 2: Serial pots — 2 Serial tol/O board
(CNIO).

Check pover supply for BD430

E0026
Fieldbus adapter resporse error.

EC027

. . Check Fieldbus module on BD430 boad
Fieldbus nodule is not deteed.

EC029

. . Check Dp switch setting for fieldbus wdule
Fieldbus settingerra.

After cheding error andclear the prolem, double click [RESE] key on Teaching
Pendar(fT/P) to clear thereor.

Retry dita trarsnit again. If problem is not go away the sane error messagwill dispayed
againon teachig pendant

X% FieldbusIDLE is occurredwhenrun/idle bit of PLCis O during use of ABPLC
In this case seaturvidle bit to 1 to clear he prodem.
After clearng the problem, double cick RESET key

% Often IDLE statusis hgppened athe time pover on. In this case, almode switches in PLC

must switcled to PROG first andto RUN the rext to clear be problem After cleaing the
problem, dowle cick RESET key.

15
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X|f 1747-SDN of AB PLC is used as naste, check that firmware version is 4.026 or upgrace
version. 1747-SDN of Version 4.015 oftenrestts IDLE cordition. Contact AB to upgace.

Inspection of fieldbus module — DeviceNet, Profibus-DP

Two LEDs ae mountd i field module of DeviceNetand Profibus-DP regecively.

As shown in Figure 5-1, LED in left is module status LED and LED atthe bottom is Network
Specific LED.
In normal status, all two LB arein green ligl, data trarsmit canbe swuccesfuly carriedout.

odule status ED
Network Specifc LED

Figure 54 LED locaion o fieldbusmodule

Table5-3.  Opeation of Module statusLED

LED State Field module gatus
Off No power orhard/sdt reset asseed
Recoveable mnfiguraion fault
Flashng Red e g :
(Invalid firmware, OEM Datar persorality data)
Red Hardware error orfatal runtime eror
Flashing Gree No errors, dat@xdange nterface inotopen
Gree No errors, dataxcange nterface is active
Amber (R&/Greer) Configuraion Mode

16
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Network Specific LED of fieldbus module for DeviceNet

LED State Network Status
Off Network interface ofline/No networkpowe
Flashng Red I/O Connecion(g) in timed-outsiate a other Recoverable Faut
Flashing Gree Device is otine, but has no connectiors
Sdid Red Unremverable Faul
Sdid Green Online with estblished connections

Flashing Gree/Red

Device is in Communication Faut state and respndng to an
Identify Communicaion Faulted Request

Table 5-5.0peation of Network $ecific LED of fieldbus nodule for Pofibus-DP

LED Status Network Status
Off Network inteface disaled due to CLOSED inteface or Client
I0_FAULT
: Baud Rate not detcied, Not Configured or Configuration Eror
Flashng Red .
with Master
Sdid Red Netwak Offline, NoBus, NoBaud Rate
Grea/Red Flash Online, Network Clear mde
Sdid Green Orline, Data Exhange mode

17
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Inspection of fieldbus module — CC-Link

There are 4 LED which ae nounied in CC-Link fieldbus nodule. Table 66 shows the

opegation shtus.

Table5-6. Operatiorstatusaccordingo LED of CC-Link fieldbus nodule

O:ON @:OFF @:BLINK

RUN | ERR | SD | RD Operation

O ® ® O | Communicating nornelly, but CRC erres have often keen
detectedlueto noise.

O |[®o4s| ® O | The baud rateor stationnumber settinghas beenchanged from
the settimgs at the reset caoelation.

O O] o O | Unable to respondbecaise he receive datacausd aCRC error

@) [ ® O | Normal canmunication

O [ (] O | No datafor the host

O ® ® O | Responds tgolling signal, but the refresh reception cased a
CRC erra.

[ O] [ ] O | Data for thenost causea CRC error

[ [ ] ® O | Link startup has ot beenconductd.

[ o ([ O | Either nodata forthe hast a unabe to receive the data for host
due to noise.

[ o o ® | Unale to recive due to wire brekage et. Power off or
hardware beng set

(] O ® | O,® | Baudrat andlor station number seting aror.
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