Motion Coordinator Application Note hd

EMERSON
Number:MC-1038, Revision 1, 2/28/2007 Austral Automation
Subject: Ethernet IP daughter board setup

1. Introduction:

The new P298 Ethernet IP Daughter Board requires some specific setup sequences,
written in MC BASIC, to be run when used with the first release of system software.
(v1.63 Dev 39 or later)

+24V OV

2. Applicability:

Ethernet IP Daughter Board P298. D
MC206/MC224 System Software V1.63 Dev 39 F280 = Ethenwt
or higher.

3. Interface to HMS Anybus module:

The P298 is designed around the Ethernet IP Anybus module from HMS. Access to the
memory and functions of the module are via a 16 bit read/write interface with an
address range from 0 to 65535. ($0000 to $FFFF) A new command has been added to
the MC BASIC language that allows a programmer to read and write the Anybus
module’s memory.

Read:
ETHERNET _IP(slot_number, function, index, #params, vr_base_ index)

Write:
ETHERNET _IP(slot_number, function, index, paraml, [param2, param3, param4])

slot_number : the physical daughter board slot where the P298 is
located (O for MC206).

function : O = read, 1 = write.
index : memory address to be accessed.
#params : number of parameters to be read consecutively from the address.
1 = only the parameter at the address is read.
2 = address and address+1 are read.
3 = address > address+2 are read.
4 = address > address+3 are read.
vr_base_index : the starting index of a block of up to 4 VRs to read data into.
paraml ..param4 : values to be written to address, address+1, address+2, address+3.

The Ethernet_IP function returns either TRUE (-1) or FALSE (0) to indicate the success
or otherwise of the function call.
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4. Starting the Ethernet IP board:

The following sequence checks that the communication to the P298 is good and then
sets the mode bit to start the Ethernet IP board operation.

" Get status to establish communications
FOR i=1 TO 10

cFf=ETHERNET_IP(slot_no,rd,$5002,1,vbase)

IF cf=TRUE THEN

GOTO setmode

ENDIF
NEXT i
PRINT #5,"Error - can"t communicate with EthernetlP db"

setmode:
ETHERNET_IP(slot_no,wr,$5001,1) " set mode word to 1

(See (1) Pages 3-1, 7-1 and 7-2)

5. Setting IP address and subnet mask:

Before the P298 can be used on an Ethernet system, the IP address, subnet mask,
default gateway etc. must be set. This routine writes the values to the registers in the
Anybus module. Note that the values are stored in FLASH EPROM and thus are
retained after power is removed. The power must be cycled off/on before these
address values are initialised and the ethernet connection can be used.
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setup_ethernet:
* IP address
v1=192 : v2=168 : v3=0 : v4=252
pl=v1*256+v2
p2=v3*256+v4
PRINT #5,HEX(p1l),HEX(p2)
ETHERNET _IP(slot_no,wr,$7004,pl,p2)
" subnet mask
v1=255 - v2=255 : v3=255 : v4=0
pl=v1*256+v2
p2=v3*256+v4
PRINT #5,HEX(pl),HEX(p2)
ETHERNET_IP(slot_no,wr,$7009,pl,p2)
" Default Gateway
v1=192 : v2=168 : v3=0 : v4=225
pl=v1*256+v2
p2=v3*256+v4
PRINT #5,HEX(p1l),HEX(p2)

" ETHERNET _IP(slot_no,wr,$700d,pl,p2)
ETHERNET_IP(slot_no,wr,$7019,0) " DHCP Enable OFF
ETHERNET_IP(slot_no,wr,$701e,0) " Data Rate = Auto

RETURN

(See (2) pages 13-1 and 13-2)

6. Reading the IP address and subnet mask:

This routine reads the IP address and subnet mask that are currently in use. The
values are printed in the Motion Perfect terminal in the usual “dot” format.

read_ethernet _settings:
ETHERNET _IP(slot_no,rd,$7007,2,vbase)
vl=(VR(vbase) AND $ff00)/256
v2=VR(vbase) AND $ff
v3=(VR(vbase+1) AND $ff00)/256
v4=VR(vbase+1) AND $ff
PRINT #5,"1P Address: ";v1[O0];".";v2[0];".";Vv3[0];"-";v4][0]
PRINT #5,HEX(VR(vbase)) ;HEX(VR(vbase+1))
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ETHERNET_IP(slot_no,rd,$700b,2,vbase)
vl=(VR(vbase) AND $ff00)/256
v2=VR(vbase) AND $ff
v3=(VR(vbase+1) AND $ff00)/256
v4=VR(vbase+1) AND $ff
PRINT #5,"Subnet Mask: ";vi[0];".";v2[0];:".";v3[0];:".";v4[0]
PRINT #5,HEX(VR(vbase)) ;HEX(VR(vbase+1))
ETHERNET_IP(slot_no,rd,$700F,2,vbase)
vl=(VR(vbase) AND $ff00)/256
v2=VR(vbase) AND $ff
v3=(VR(vbase+1) AND $ff00)/256
v4=VR(vbase+1) AND $ff
PRINT #5,"Def Gateway: ";vi[0];".";v2[0];".";v3[0];".";v4][0]
PRINT #5,HEX(VR(vbase)) ;HEX(VR(vbase+1))
ETHERNET_IP(slot_no,rd,$701a,1,vbase)
PRINT #5,"DHCP Enable: ";VR(vbase)[0]
ETHERNET _IP(slot _no,rd,$701F,1,vbase)
PRINT #5,"Data Rate: ";VR(vbase)[0] ° 0O=Auto, 1=10MHz, 2=100MHz
RETURN
(See (2) pages 13-1 and 13-2)
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7. Reading/writing the fieldbus data

The Anybus module has a common data area that can be accessed by both the fieldbus
and the Motion Coordinator. This data area can be mapped to Modbus and/or Ethernet
IP by setting certain parameters in the module. As a simple example this routine maps
the Modbus TCP to the data area so that a remote master can read and write data
using this protocol.

set up the common data area
ETHERNET_IP(slot_no,wr,$6001,32) " FB Out data area size (param 41)
ETHERNET _IP(slot_no,wr,$6018,32) " SCI In data area size (param 64)

ETHERNET_IP(slot_no,wr,$601b,$0000) " set offset in FB Out area (param 67)
ETHERNET_IP(slot_no,wr,$601c,32) " set data size of FB Out area (param 68)
ETHERNET_IP(slot_no,wr,$6006,$0000) " set offset in FB In area (param 46)
ETHERNET _IP(slot_no,wr,$6007,32) " set data size of FB In area (param 47)

"ETHERNET_IP(slot_no,wr,$5001,1) " set mode word to 1

REPEAT
" read and display the data from FB Out (data coming to us)
ETHERNET_IP(slot_no,rd,$1000,4,vbase)
PRINT #5,HEX(VR(vbase)) ,HEX(VR(vbase+1)) ,HEX(VR(vbase+2)) ,HEX(VR(vbase+3))
WA(500)

UNTIL FALSE

Notice that there are 2 separate 16-bit words (32 byte) areas, one for data coming into
the Motion Coordinator and the other for data going out. The repeat loop above reads
4 words from this data area and prints them on the Motion Perfect terminal 5. The data
is written to from Modbus TCP using the Modbus function 6, write single register or
function 16, write multiple registers addressed at 40001 to 40016.

Data going out of the Motion Coordinator must be written using the command:
" Write my data out (varl.var4) to the PLC
ETHERNET_IP(slot_no,wr,$0000,varl,var2,var3,var4d) “Sends 4 words to PLC

The above ETHERNET_IP command is read within the daughter board over Modbus TCP
using Modbus function 4, read input registers addressed at 30001 to 30016.

(See also (2) chapters 5, 6 and 11)
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8. Ethernet-IP protocol configuration.

This section explains how to set up the PLC side (field bus) for use with the MC P298
Ethernet-1P daughter board. The MC P298 daughter board is permanently set as a
server (slave) device on the network. The PLC (or other) must be a client (master) to
communicate with the MC. Specifically, the Allen Bradley RSLogix™ 5000 PLC is used
here as an example. The MC’s IP address and subnet mask should have been set as
defined in Section 5 of this note.

To allow the PLC to identify the MC unit, the supplied EDS file must be loaded into the
PLC. This is done using the RSLogix™ 5000 software. Once the MC is found on the
network it will show up in the RSLogix™ 5000 software device list (screenl). Several
connection parameters need to be set for proper communications. The RSLogix™ 5000
software Connection Parameter window can be found in Module Properties for MC
(screenl). The six parameters below define the MC properties.

Assembly Instance [Input]: 100 Size [Input]: 16

Assembly Instance [Output]: 150 Size [Output]: 16

Assembly Instance [Configuration]: 1 Size [Configuration]: O
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in: RSLogix 5000 - cpu in aniloxtest030205.AC0 [1756-L63]*

File Edit Vew Search Logic Communicakions Tools ‘Window Help

Rem Run 0¥ = Run Mode
m B Contraller OK
| " Batery OK
w = 00K
Fedundancy: 8.0

REM

ﬂ Hll:rlllgﬂl -II-|—M—|-()—|-(U)—|-(L)—| TDNlCTUlRESlEI ﬂ

4| v\ Favorites £Bit £ TimerCourter A Input/Output X Cormpare A_Commputedath AMovelLogical A F

1]

]

[ [4]1734-0B4E)C B2Paint_Di
(| [5]1734-0B4E/C B2Point_D
[ 1] 1734-0B4E/C B2Point_Dt
[ [711734-0B4E)C B2Paint_Dt
-l [0]1735-6ENT/A DC_Frame

{J [1]1738-0B3EMB}A DC_Frai
0 [2]173e-Bam23ia

-l [0] 1738-8EMT/A DC_Anvi

[ [1]1738-vHSC2amz3A DC_
[ [2]1735-1B8Ma1A DC_anvil_
[ [3]1738-1B8M231A DC_anyi
(| 141 1738-0MaM12AC)A DC_
[ [5]1738-0am1zAC] DC_
[0] 1738-AENT}A DC_D2

(I 111 1738-vHSC2am23)8 DC_
[ [2]1738-1B8Ma[A DC_D2_Dn
[0] 1735-AEMT}4 DC_D1

{I [1] 1738-vHSC2amM23)8 DC_
[ [2]1738-1BaMa[A DC_D1_Dn
- & [0] 1738-AENT/A DC_Mavable

[ r111738-1B8MBjA DC_M_DC
[ [2]1738-1B8M231A DC_M_D
[ 3] 1738-0mam1zaC]s DC_
[ 141 1738-0wam1zacs DC_
0] 1738-AEMT/A DC_Stationary

ﬂ ETHERMET-MCDULE Triol

(2] T756-IETE D _Irpit
[3] 1756-0B16E Cuti

[4] 1756-0B16E

[5] 1756-0B16E Quta

[6] 1756-0W 161 RelayOut

[3] 1734-0B4E/C BZPoint_Dt :'

0 . e

Nazrrintinn I

gl & 4 |=|e| <o [e2Painte01 =] Bl = =]

B Module Properties - ENET (ETHERNET-MODULE 1.1}

Twpe:
“endaor:
Parent:

MName:

Description:

General |Cunnecti0n| tdadule Inf0|

ETHERMET-MODULE Generic Ethernet Maodule
Allen-Bradley

EMET /
—Connection Parameters

Triol
Assembly ;
Instance: Sizer

Input 00 | 6 H tebiy

Output: |150 | |16 IZI {16-hit)

Caormm Eorrmat: IDEltEl- INT
Address f Host Marme

&P Address: I . . . Status nput: I I
© Host Mame: I Etatus Dutput: I

Configuratian: |1 | IO I%l {B-hit)

Status: Running

Screenl — RSLogix™ 5000 Program showing MC identified and setup parameters

The MC'’s IP address is also visible in the “General” tab of the Module Properties

(screenl).

Moving to the “Connection” tab within Module Properties shows the Requested Packet
Interval. This should be set to 10ms (screen?2)

WCONTROL
' TECHNIQUES

www.controltechniques.com

Published by the Engineering Department

Emerson Industrial Automation, Control Techniques Americas

12005 Technology Drive - Eden Prairie, MN -55344
Phone: 800.397.3986 Fax: 952.995.8020



&

Motion Coordinator Application Note d

EMERSON.

Number:MC-1038, Revision 1, 2/28/2007 ndustrial Automation
Subject: Ethernet IP daughter board setup

B + RSLogix 5000 - cpu in aniloxtest030205.ACD [1756-L63]*

File Edit View Search Logic Communications Tools ‘Window Help

Rem Run A% ¥ Runtode
W}v B Controller OK
= | " Battery OK
Mo Edit =

MNoBdits &) m ook
Eedundans, L)

[
2 i |
4 | »|\Favorites {Bit X TimenCourter A Input/Output X Compare A Compateiiath A_Move/Logical g F
il a[=(a] @] [=[e] o[ [Fransor =] Sl [F X

----- [:3] 1734-0B4E]C B2Paint_D¢ ;I
----- [4] 1734-0B4E/C BzPaint_D
----- [5] 1734-0B4E/C B2Paint_D
----- [6] 1734-0B4E]C B2Paint_D¢
----- [7] 1734-0B4E/C B2Paint_D
- [0] 1738-AENT/A DC_Frame
) [1]1738-OBSEME/A DC_Frai
-] [211738-1BEM23)8
- [0] 1738-AENT /A DC_Anvi
----- [1] 1738-YHSC24M23/A DC_
----- [2] 1736-IBaMa /A DC_Anvil_
----- [3] 1736-IB8M23 8 DC_Anvi
----- [4] 1738-0W4MIZACIA DC_
----- [5] 1738-0W4MIZACHA DC_
- [0] 1738-AENT/A DC_D2
o ] [1]1738-YHSC24M231A DO _
[2] 1736-IBaMa/A DC_D2_Dn
b [0] 1738-AENT/A DC_D1

b [0] 1738-AENT/A DC_Movable
) [1] 1738-1E8ME]A DC_M_DC
[2] 1738-1B8M23/8 DC_M_D
[:3] 1738-0W4MLZACHA DC_
[ [411738-0W4MLZACIA D
@ [0] 1738-AENT/A DC_Skationary

ﬂ ETHERMET-MODIULE Triol

||_ JTTSEEIE T T Inpat I

[4] 1756-0B16E
[5] 1756-0B16E Out3
[6] 1756-0W 161 RelayOut

o . e
Description

Status Running
Andnla Fanlt

[ Module Properties - ENET (ETHERNET-MODULE 1.1)

General Connection | todule Info |

Beguested Packet Interval (RPI): fo.09ms (1.0-3200.0 ms)

I™ Inhikit Madule ‘ 10.§|

[~ Major Fault On Controller If Connection Fails While in Fun Maode

Module Fault

Status: Running OK I Cancel

Screen2 — RSLogix™ 5000 Program showing Requested Packet Interval
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The MC'’s identification (displays as AnyBus-IC EtherNet/IP) can be seen at the “Module

Info” tab within the Module Properties window (screen3).

: : RSLogix 5000 - cpu in aniloxktest030205.ACD [1756-L63]*

File Edit Yiew Search Logic Communications Tools Window Help
Rem Run 02 ¥ Run Mode -
1 4[4+ »
T — | ™ Cariroller OK o i) e | (0| o] o] o] e vee] [se5 A
Mo Edits a : Battery OK 4 | |\ Favarites LBt X Timer/Caunter A Input/Outplt A Cornpare A Computedath A Movedlogical A F
- @@ 1f0 0K
Bedundanc, 0.0 ll @lﬁ"lnl @I é{,llﬁl 'ﬂlﬁ'l |EIEF‘0int:B:O.1 LI d%l'@bl% IT:_= W|Q|

b

bl

X

]g

K

[2] 1756-IB16 DC_Input
[3] 1756-CB16E Cut1

[4] 1756-OB16E

[5] 1756-CB16E Cut3

[6] 1756-0W 161 RelayOut

[ [3]1734-0B4E/C BzPaint_D ;'
[ [4]1734-0B4E/C BzPaint_D

[l [5]1734-CB4E/C BzPaint_De

[6] 1734-0B4E/C B2Paint_De

[7] 1734-0B4E/C B2Paint_De

[0] 1736-8ENT}4 DC_Frame

0 [2]1738-1BEM23)A

[0] 1736-AENT /& DC_Anvil

[ [1]1738-vH5C24M23/8 DC_
[2] 1735-1B8MB] 4 DC_anwil_
[3] 1736-IB8M23/4 DC_Anwi
[4] 1736-OW4M1ZAC]8 DC_
[5] 1736-OW4M1ZAC]8 DC_
[0] 1738-8ENT /8 DC_D2

[ [111738-YH5C24M2308 DC_
0 [211738-188M3(4 DC_D2_Dr
[0] 1736-8ENT 4 DC_D1

[ [2]1738-188M8 /4 DC_DL_Dv
[0] 1736-AENT}A DC_Movable

[ [1]11738-I88M8}4 DC_M_DC
[ [211738-188M23)8 DC_M_D
0 [311738-0wm4M1ZACIA DC_
[ [411738-0W4M1ZACIA DC_
[0] 1738-AENT/& DC_Stationary

ETHERNET-MODLULE Trial

Description

Status Running

Bdnels

e Fanlt

[ Module Properties - ENET (ETHERNET-MODULE 1.1)

— ldentification

Genera\l Caonnection |

Yendar:
Product Type:
Froduct Code:
Rewvision:
Serial Number:
Product Marme:

Communications Adagpter
(2) Unkrnoin

1.2

ADZF72D

AnyBus-1C EtherMNet/IP

— Status
Major Fault: MNone

tinar Fault: MNane

(16#0065) unknown
Configured: Yes

Cwned: Yes

Module Identity:

Internal State

Mismatch

Eefresh |

Beset bModule |

Status: Running

Screen3 — RSLogix™ 5000 Program showing MC Module Info
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After you confirm proper communications and setup of the MC Ethernet-IP link, you can
begin sending and receiving up to (4) 16-bit words. Data sent to the PLC from the MC
BASIC program is accomplished using

" Write my data out (varl.var4) to the PLC
ETHERNET_IP(slot_no,wr,$0000,varl,var2,var3,var4) “Sends 4 words to PLC

Note these are (4) words of 16-bit integer values. Some PLCs’ flip the order of least
significant byte (LSB) and most significant byte (MSB). This is hardware dependent
based on the processor used in the PLC. In the case of the RSLogix™ 5000 PLC, the two
8-bit bytes per 16-bit word are flipped (screen4).

.i-'r RSLogix 5000 - cpu in aniloxtest030205.ACD [1756-L63T+

Fle Edit ‘iew Search Logic Communications Tools Window Help

REM I

Rem Run 07 ™ Funtode
- 4 = SR R k| o] Ton | et | RES | oSk 3
— | W Comroller 0K TN =20 = DR 23 A A A e i = M
Mo Edits a : EEHSE’OK 4| » |4 Favorites {Bit £ TimenCounter £ Input/Output A Compare & Computefviath & MoveiLogical g F
Redurdansy, B4 o] | a|l=|d| 2| &= =] [s2rne01 = Sl&l%s = =] Q|Q||
[4] 1734-OB4E]C. ————————————————————————SIIIIEEEE--
[5] 1734-0B4E/ £ Scope Icpu(controller) ;I Shiw: IShUWA” LI Sort: IAIias Far ;I
[6] 1734-0B4E/C £ ;l
] [7]1734-CB4EIC £ Tag Name Walue & | Force Mask €| Style
& @ [0] 1738-RENT}A DC F Htrack_raise_timer2 {0 {0
g E% i:g::%i%;?i track_raised i] Decin
- [0] 1738-8ENT/A DC_s F-Triol:C Word 1 [ [
a 1] T e =F-Trio1:l | 1.1 ...
[2] 1738-IB8MB}A :
[3] 1738-IB8M23)¢ = Trial: Data. X | [ {...}|Decin
[4] 1738-Cthiam12 > = Trio1 | Data[0) ; 255 D
"1 Bl | ool iDoem | 16-bits of Word 1
B- g [0] 1738-ENT} DC_L A Triol:l.Datal0].0 1 Decin
H [1] 1738-¥HSC241r HTrict1Data1 | 1 Decin
: [2] 1738-1B8MB}A i Sy -
=@ [0] 1738-88NTA DI Triol: Data[0].2 1 Decin
oIl (1] 1738-vHsC24N HTriol: Data[0].3 1 Decin
N g [[D'] l[giéfsmﬁi”'sé"‘r Hrriot 1. Dataro) 4 1 Decin
—fdm 1733433;\43;3 A Triol:l.Data[0].5 1 Decin
0 [2] 173 IRam2s ot 1 Data[o] 6 1 Decin
] [3]1738-Owam1z
] 41 173E-Oweam2 | Triol:l.Data[0].7 1 Decin
- ﬁ [[UI] 1738-AENTA DC_£ A Triol:1.Data[0].8 a Decin
L [1] 1738-1B8ME}A — =
- f] ETHERMET-MCDULE Tr [[Trio1:1.Data[0].9 ] Decin
— ] [2]1756-1B16 DC_Input A Triol:l.Data[0].10 o Decin
:g ) e og e out ot 1 Datam) 11 0 Decin
Bl [5]1756-0B18E Outa A Triol:l.Datal0].12 o Decin
B [611756-0W161 Relayout— H{Trio1: Data[0]13 0 Decin
4 | » | A Triol:l.Dataf0].14 0 Decin
| Triol:l.Data[0].15 1] Decin
[#-Trio1:1.Data[1] Z55 Decin
[#Trio1:1.Dataf2] 255 Decin
[#-Trio1:1.Data[3] 107 Decin

Screen4 — RSLogix™ 5000 Program showing MC 16-bit word values
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