AS-Interface with a Micrologix 1400 Controller

Introduction:

Are you looking for a simple PLC connection that is topologically flexible and easily expandable
because the application I/O count and sensor count may change? Are you faced with
configuration, reliability, training, and topology obstacles posed by more sophisticated
networks? AS-Interface was developed with three goals in mind: to be easy, flexible, and
economical.

With direct EtherNet/IP support, Pepperl+Fuchs AS-Interface gateways are easy to integrate
into Rockwell Automation Micrologix 1400 controllers. Although these controllers do not
support implicit CIP I/O connections, users can still easily exchange I/O with an AS-Interface
gateway using message instructions—one to read inputs and one to set outputs.

& Important Hardware Considerations:

e AS-Interface Ethernet gateway - VBG-ENX-K30-DMD-S16 understands both connected
and unconnected explicit messages that get transmitted from the Micrologix1400
Controller.

e Micrologix 1400 — series A or B controllers can be considered for this data exchange.

e AS-Interface Ethernet gateway - VBG-ENX-K30-DMD-S16-EV currently only understands
unconnected explicit messages that get transmitted from the Micrologix1400 Controller.

e Micrologix 1400 — series B controllers must be used to send unconnected explicit
messages.

e Micrologix 1400 — series A controllers only support connected explicit messages and
thus cannot be understood by the AS-Interface Ethernet gateway - VBG-ENX-K30-DMD-
S16-EV.



Software used:

e RSlLogix 500 Software (version 8.40.00)
e ASIMON+ Software

AS-Interface

Ethernet/IP

Figure 1

Assumptions:

e This document assumes the reader has prior knowledge of working with RSLogix500
Software and the PLC Instruction Set.



Configuring IP Addresses of Ethernet Devices

Since our intent is for the Micrologix 1400 controller to communicate via Ethernet to the
Pepperl+Fuchs safety controller with Ethernet gateway - VBG-ENX-K30-DMD-S16, we need to
configure IP addresses for both devices.

Channel Configuration E}
. . General | Chamel 0 Chamnel 1 | Channel 2 |
1. Use RSLogix500 Software to configure an IP e ] }
address in the Micrologix 1400 controller. AT — o (g
PAddess:[ 0 . 0 . 0 . 0 3
. SubnetMask:[ 0 . 0 . 0 . O IJ
NOTE: In order to successfully communicate, the i R i
IP address of the Micrologix 1400 controller must i EEEEE NN o SR
reside on the same subnet as the IP address of SR R — 'r,
the AS-Interface gateway. P e TR )
[~ Modbus TCP Enable
[ Disable EtherNet/IP Incoming Connections (
H % Auto Negotiste [~ Disable Duplicate IP Address Detection e
2. In this document example, we have chosen 2 T ¢
172.18.10.87 for the Micrologix 1400 (channel 1). e | (,
:w’in‘c_aj‘_u‘n_d,‘ NP S WP R y\/“‘\//
Figure 2
3. Onthe AS-Interface gateway display, select OK > .
] TCP/IP OBJECT by
Ethernet > EtherNet/IP > TCP/Object > TCP/IP ETHERNET OBJECT] } o VN et
. . 192 168. 42149
Configuration. R | e
. . IF CONTROL 255.255.255.0
PATH TO LINK OBJ GATEWAY 4
4. Configure a fixed IP address and subnet mask on EALLIO LK NSO
the Ethernet network. 3
5. Inthe document example, we have chosen P e ’,\/
172.18.10.70 for the AS-Interface gateway. '
Figure 3
NOTE: At this point, both Micrologix1400 and the AS-Interface
gateway have IP addresses assigned to them.
6. Go to RSLinx Classic. SN 15 ETHP 1, Exhemet

’ig 1721810110, VBG-EMX-K30-DMD-516, VBG-EMNX-K30-DMD-516

N

Double-click AB_ETHIP-1
8. Confirm both Micro1400 & VBG-ENX ....

gateway icons appear with successful
connection.
9. Minimize RSLinx Classic.

Figure 4



Configuring the MSG Instruction (Write assembly function)

The write assembly function enables the user to turn on/off any discrete outputs of AS-
Interface devices connected to the network at various active nodes.

1. Insert the following ladder instruction (MSG instruction) into the LAD2 routine.

r
#: RSLogix 500 - UNTITLED. -

A T B

File Edit View Search Comms Tools Window Help
DS (S| @ EEYE - I N R
[oFFLINE [2][MoForces [+ 3j [ = T eess o o @ mon M
Mo Edits il Forces Enabled |+ 4
Driver. #B_DF11 Made : 1d User ABit 4 TimeriCounter
B, UNTITLED E@| %55 LAD 2
=423 Project -

{23 Hep

-1 Controller

Input/Qutput Compare

0000

: -EI -FH
Y =
ReadWrits Messzze  — EN)_ J
MEG File MGS:1 —{DN
i Controlier Properties Setvp Sersen < [—ER —
% Processor Status

Figure 5

2. The following screen capture shows the MSG setup screen. The MSG instruction is

transmitted out of channel 1 (Ethernet). Therefore, the Communication Command to
transmit the MSG is CIP Generic.

[~
[l 455 - Rung =30 - MR

o | &5\ )
Geressl | Muibiop | Send Dt | Frecehve Dita |
Thea Cosinades Cowdeod Bis |
NOTE: Make sure to set the following O 1 s - - : o)
parameters as shown in Figure 6. e — T ea = [i

Toaegmt Dpvices
e 1 —

Manage [nabled [T}

Local / Rewate - [Lacal | MubHore e |
Esercied Fouting Indo FisP0dE 7 Enes |
Sevice [Cpiom ] SencaCodelb) [7 | Emx Codefiies)

Thast oo Hech -

batance et [} beck [7 ]

dmbunihest [7 | ek 7|
= Micrologix 1400
o (series B} only

Figure 6



The next important parameter to configure in the MSG setup screen is the Service.

3. Set the Service > Write Assembly

MSG - Rung #2:0 - MGE:1

(=l |

NOTE: After making this selection, the
following fields are automatically
populated.

e Service Code (HEX)

e C(lass (HEX),

e Attribute (HEX)

General l Mullian} Send Data] Feceive Data}

This Contraller

Channel: [{ integral]

Communication Command: |CIP Generic
Data Table Address [Receive): [WA4 [Send]: |7
Size in Bytes [Receive]: [N [Send]:

Target Device

Meszage Timeout :

Local / Remate : MultiHop:
Estended Routing Info File[R1);

Carntrol Bits
lgnore if timed out [TO): E
Break Connection [BK): E
Awaiting E secution [EW]: E
UnConnected [LIC): E
Eror [ER]: E
Meszage done [DN): E
Meszage Trangmitting [ST): E
Messzage Enabled [Et;s E

Ernor

Service; Service Code [hex): Ener CodefHesl: O
. deck ] '
Instance [hex |7 [dec]
[t hedt 3] (oo
Error Description
No errors
Figure 7

At this point, the user must decide the appropriate assembly object for the VBG-ENX-K30-
DMD-S16. This is determined by the size of nodes on the AS-Interface network.

MSG - Rung £2:0 - MG:1

General l MuliHop ] Send Data ] Receive Data ]

This Controller

Channel: W‘

Control Bits
Ignore if timed out TO]: m

Communication Cammand: [CIP Generic

| Break Connection [BK]: m

| Auwmaiting Execution [E\W]: m

Data Table Addiess (Receive]: [Mia [Send): [7
Size in Bptes (Receive): [Send]:

Target Device

Meszage Timeout

Local / Remate : [ ocal MultiHap:
Extended Routing Infa File[R1-]: {7

Service: [wiite Assembly

'r'es

Clazs [hes]: (4 [dec) |4
Instance (hex) |7 [dec] |7 ]
Attribute [hex]: |2 [dec] |2

Error D escription

Mo errors

| Service Code [hex):

UnCaonnected [UC): m
Errar [ER]: m
Meszage done [DM]: m

Message Transmitting [ST): m
Meszage Enabled [EM]: m

Error

Error Code[Hex): 0

Figure 8




Determining Assembly Objects for VBG-ENX-K30-DMD-S16

A list of assembly objects are provided in the AS-1 3.0 EtherNet/IP+Modbus TCP Gateway with
Integrated Safety Monitor User Manual on p. 85.

NOTE: This list only applies to a VBG-ENX-K30-DMD-S16 gateway.

The size of the AS-Interface network dictates which output assembly and input assembly
instance value will be used.

In this example, we chose ....

Figure 9

o Inputinstance = 114 (0x72)
o Size =94 bytes > 47 integer words
o Output instance = 150 (0x96)
o Size =94 bytes > 47 integer words
12.4.1 Assembly Objects for VBG-ENX-K30-DMD-$16-C1, VBG-ENX-K30-DMD-516 /
Assembly Instance Data ltem "':._
input output size digital analog command inter- f
[byte) face :
100 (DxB4) | 136 (Dea8) 18 ’
101 (0xB5) | 137 (e8@) 28 short F
102 (0xBE) | 138 (DaAY 54 long *
103 (067} | 130 (0x2EY 40 J
— AS-i ircuit 1, AS-i circuit 1,
104 (0xB8) | 140 (0<AC) 52 simgle- and A-slaves analog slaves 28 . 31 shert 3
105 (0xB8) | 141 (0xBD) 78 long \
106 (DxBA} | 142 (0x2E) 64 »
ASH circuit 1+2,
107 (0xBE} | 143 (0xaF) 78 amalag Skves 33 _ 34 short ;
108 (0=B8C) | 144 (0xB0)| 102 long :
108 (08D | 145 (De@1)| 32 T
110 (0xBE} | 148 (Dx82)| 44 short ,—i
111 (0xBF) | 147 (0x83) 70 long
112 (070} | 148 (Dea4)| 56 4
AS- circuit 1, ASH circuit 1,
113 (071} | 148 (0x85) &8 i o, | short /
[ 114 (0x72) | 150 (0x086)| 04 lang | 4
115 (0x73) | 151 (0x07)| 80 E— '
116 (D74} | 152 (ox0g)| o2 AS-cirouit 142, [To o
- - o b analog slaves 28 31 }b——
oumeiesmbee, 117 [OFE) | JEF el il " Pt




Based on this selection, the AS-Interface network connected to the AS-Interface gateway can
consist of:

o Single AS-Interface network only

o Up to 62 slaves -- 0-31A, 0-31B digital slaves

o (6)analog slaves 29A, 30A, 31A; 29B, 30B, 31B

o Long mailbox

Assigning Assembly Object in MSG Setup Screen

4. From the chart above, set the
o Output Instance = 96 HEX (150 dec).
o Sizein bytes = 94.

[ sl

MSG - Rung #2:0 - MG2:1

General ] Mult\Hop] Send Data] Receive Data]

Contral Bits
Ignore if timed aut [TO]: E
Break Connection [BK]: m

This Controller

Channel: [T integral]

Communication Command: [CIP G eneric

Target Device

Meszage Timeout

Local / Remate : MuliHop:
Extended Routing Info File(RIX):
Sevice: wiite Assembl Service Code (hex]:

Clazsz [hex [dec]: é
Instance [hex] 36 [decl: [150 T
Adtribute [hex]: |3 [dec]: (3

Error Description

Mo errors

D ata Table Address [Feceive]l |24 [Send): |7
Size in Bytes [Receivel [N/4 [Send): UnCennested (UCE [0 ]

Aunaiting Ewecution [EWw]: m

Emor [ER]: E

Message done [DM]: m
Meszage Transmitting [ST): m
Meszage Enabled [EM): m

Erar

Errar Code(Hex): 0

Figure 10




Assigning Data Files

At this point, we are ready to assign the data file from where the data will be sent from the
Micrologix1400 to the VBG-ENX-K30-DMD-S16.

5. Assign the Send Data from: N11:0
6. Assign the Extending Routing Info File (RIX) = RIX18:0

& MSG - Rung #2:0 - MGg:1 == [EER =

General l MultlHop] Send Data] Receive Data]

This Contraller Cantral Bits
Ignare if timed out [TO): m

Channel: |1 [Integral
Break Connection [BE): m

Communication Cormand: (CIP Generic |

Data Table Address (Receivel [N/ | I [Sendl: [M11:0 | ] Awaiting Execution [E'w): m
Size in Bytes [Receive] E [Send]: M UnConnected [UC): m

Error [ER) [0 ]

Target Device Meszage done [DM): m
Message Timeaut : Message Transmitting [ST): [0 ]

Message Enabled [EM]: m

Lacal / Remate MultiHop:
Estended Routing Info Fis{Fl)] [0 | Erar
Service: [ufite dssembly | Service Code [hex] Error Cade(Hex} 0
Clazs [hex]: [dec]:
Instance (hex]: [decl: 150
Attribute [hes]: [dec]:

Ermror Description

No errars

Figure 11



Understanding where discrete/analog data gets mapped in Micrologix
1400 based on assembly object selection:

Having assigned the N11 data file in the MSG Setup screen, the following chart shows
a. how discrete outputs for A or B nodes get mapped in the first 16 integer words of the
N11:0 data file.
b. how analog outputs for A & B nodes get mapped for slaves 29, 30, 31.

NOTE: This is only a portion of the output image. Recall the full size of the input image is 47
integer words and output image is 47 integer words.

Cutput Image
15] 14] 13] 12[ 1] 10] o] 8] 7] s8] s8] 4] 3 2] 1] «©
word 0 slave 2124 slave 3/3A flags slave1/1A Outputs for Network 1 - A Nodes
word 1 slave BI6A slave 7ITA slave 4i4A slave 5I5A
word 2 slave 10104 slave 11M1A slave 8/8A slave 9/9A
word 3 slave 14144 slave 15M5A slave 121124 slave 13M13A
word 4 slave 18M18A slave 19M9A slave 16/16A slave 17TH7TA
word 5 slave 221224 slave 23/123A slave 201204 slave 21/121A
word 6 slave 26/26A slave 27127A slave 241244 slave 25254
word 7 slave 30/304 slave 31/31A slave 28/128A slave 29/294
word 8 slave 2128 slave 3138 resenved slave11B Outputs for Network 1 - B Nodes
word 9 slave G/GB slave 778 slave 414y slave 5/58
woard 10 slave 10M10B slave 111118 slave 8/88 slave 9/9B8
word 11 slave 14148 slave 151158 slave 12128 slave 13138
woard 12 slave 18MEB slave 19198 slave 16MEB slave 17H7B
word 13 slave 221228 slave 231238 slave 200208 slave 21/21B
woard 14 slave 26/268 slave 271278 slave 24/248 slave 25/258
ward 15 slave 30/30B slave 31/31B slave 28/288 slave 20/208
word 16 slave 31 ch1 Analog Output 1 address 31
word 17 slave 31 ch2 Analog Output 2 address 31
Analog Output 3 address 31or Analog
word 18 slave 31 ch3 Output 1 address 318
Analog Output 4 address 31or Analog
word 19 slave 31 chd Output 2 address 318
word 20 slave 30 ch1 Analog QOutput 1 address 30
word 21 slave 30 ch2 Analog Qutput 2 address 30
Analog QOutput 3 address 30 or Analog
word 22 slave 30 ch3 Output 1 address 308
Analog QOutput 4 address 30 or Analog
word 23 slave 30 ch4 Qutput 2 address 308
word 24 slave 29 ch1 Analog Qutput 1 address 29
woard 25 slave 20 ch2 Analog Qutput 2 address 29
Analog Qutput 3 address 29 or Analog
waord 26 slave 29 ch3 Output 1 address 288
Analog Output 4 address 28 or Analog
word 27 slave 29 chd Output 2 address 288

Figure 12



Multi-hop Tab:

7. One final step to complete the MSG configuration is the Multi-hop tab. Since the MSG
instruction is transmitted from Channel 1, we need to be sure to assign the target IP
Address of the AS-Interface gateway.

NOTE: The target address will vary based on the configuration of your AS-Interface
gateway IP address.

MSG - MG3:1 : (1 Elements) =nEER=m)

General

i| Send Data] Receive Data

Ing = &dd Hop Del = Remove Hop
From D evice | From Port | ToAddress Type | ToAddress
Thiz MicroLogix Channel 1 EtherMet/IP Device [str:] 172181070

Figure 13



Taking Advantage of the Mailbox:

NOTE: While the first set of 28 words provides input and output status on the AS-Interface
networks, users typically need more diagnostics. The mailbox enables customizing what
additional diagnostic information can be retrieved on the AS-Interface network.

Based on our selection of the assembly object, we discussed how the first 27 words are mapped
for the AS-Interface gateway. Words 28 — 46 are allocated for a mailbox. The mailbox
enables the user to initiate a list of commands via command interface.

Cutput Image

word 28 Maillbox
word 29 Mailbox
wiord 20 Maillbox
word 31 Maillbox
wiord 32 Maillbox
wiord 33 Maillbox
word 34 Maillbox
wiord 35 Maillbox
wiord 26 Maillbox
wiord 37 Maillbox
wiord 28 Maillbox
wiord 29 Maillbox
word 40 Mailbox
word 41 Maillbox
word 42 Mailbox
wiord 43 Maillbox
word 44 Mailbox
wiord 45 Maillbox
word 46 Mailbox

Figure 14
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List of AS-1 3.0 Command Interface Commands

A list of available command interface commands is listed in AS-1 3.0 Command Interface Manual
starting on p. 3.

3. List of all Commands

e
The most of the described commands can be applied to all AS- 3.0 Masters.
Exceptions are indicated in footers.

Values for command

see page || Command ‘ Value ‘ Meaning Req | Res
Len |Len

page 14| AS4 16-bit data
page 14 RD_TX_IN S04 [ read 1 16-bit slave profile in.data 3 0
page 15 || WR_TX_OUT 5145 [ write 1 18-bit slave profile cut.data 11 2
page 15 RD_Tx_OUT 5245 |read 1 16-bit slave profile out.data 3 0
page 18 RD_Tx_IM_X 5345 [read4 16-bit slave profile in.data 3 4
page 16 || WR_TX_OUT_X 5445 | write 4 16-bit =lave profie out.data 35 2
page 17 RD_T¥_OUT_X 5845 [ read 4 18-bit slave profile out data 3 34
page 18 OF_RD_18BIT_IM_CX 4C4g | read 18 channels 18-bit slave indata 3 4
page 18 OF_WR_16BIT_OUT_CX 4D | write 18 channels 18-bit slave out.data 35 2
page 20| Conmands acc. to Profile S-7.4/S-7.5

! page 20 'u'.'F!_74__TE_FA?_-’\I‘.I1 SA45 | write S-T.4/5-T S-glave parameter =5 2

I page21 RD_?q__T5_|:_:\q,:‘|l._11 EBq5 | read 5-7.4/5-T7.5-slave parametsr 4 =3

!  page22 RD_74_75_ID" 5C4g | read 5-7.4/5-T.5-slave ID string 4 =3

! page23 RD_74_D 1ac! 5D4g | read 5-7.4/5-7.5-slave diagnosis string 4 =3
page 24| Acyclic commands
page 24 || WRITE_ACYC_TRANS | 4Eq5 [ write acyclic transfer

page 30 ||command 1: read sting 5-7.4 ID

page 30 ||command 2: read string

diag

page 30 ||command 3: read string 5-7.4 param string

page 31 command 4: write 3-7.4 param string

page 31 command 5 transfer 3-7.5

page 32 command & read 3-7.5 cyclic 16-bit slave configuration

page 33 ||command 7: read safety monitor diagnostic (sorted by OS5D)

page 35 || command 2: read safety monitor diagnostic (unsorted)

page 38 || command @ diagnosing the Safe Link

page 38 || command 10: read current safety monitor diagnostic

page 38 ||command 11: read shutdown-histony

"

page 36 command 12: read current safety monitor diagnostic, device-allocation considered

page 38 ||command 13: read shutdown-history of a safety monitor, device-allocation considered
page 41 command 14: read safety monitor diagnostic

page 43 ||command 15: safety status

page 45 ||command 18: devics index identifier (read identifier as plain text)

o

page 27 READ_ACYC_TRAMS | 4F 45 | read acyclic ransfer

page 46| AS4H diagnostic
page 47 || GET_LISTS | 3045 | get LDS/LAS/LPS flags

.
, T i rem b b

(=)

‘“KF'\‘ N N WP N W PP

|2.;

Tab. 34

.

§

NPT S

o o g e ot

Figure 15
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Structure of Command Interface — command request

In this example, we will trigger a GET_LISTS (30 HEX) command interface to collect additional
diagnostics on the AS-Interface network.

With this command, the following entries of the AS-i Master will be read:
o The list of active AS-i slaves (LAS)
o The list of detected AS-i slaves (LDS)
o The list of projected AS-i slaves (LPS)
o The flags according to the AS-i slave specification

Before reading this data, we must first send a command request to the AS-Interface gateway. The
following chart shown in Figure 16 was taken from the AS-1 3.0 Command Interface Manual p. 47.
The chart is represented in bytes and shows how to initiate the desired GET_LIST command.

command request
be | 27 | 2 | » | 2 | 2| 2 | » | #
1 command
T | O | circuit
3 request parameter byte 1
36 request parameter byte 24
Figure 16

For easier comparison, the chart above was converted to a 16-bit unsigned integer format.

NOTE: Only one word needs to be sent to the AS-Interface gateway to trigger this command.

Output Image
word 28 | T | 0O | circuit | command |Mai|b0x

Figure 17

e N11:28 (bits 0-7) are used for the command interface command

e N11:28 (bits 8-13) are used to define the AS-Interface circuit (1 or 2)

e N11:28 (bit 14) is used to define the schema

e =0 selects standard schema

e N11:28 (bit 15) is a toggle bit available, needed to transfer data cyclically.

13



Configure the N11:28 word as follows.

[& Data File N1 (bin) E@.

Offser 15 14 1312 11 10 9 & & 5 4 3 2 1 0| (Symbol) Descriptiocn
11:28 0 ¢ aoyo0 0 0 0 1fj0 o 1 1 0 0 0 @ ;.
11:29 o o a0 0 0 g o0 0 0 o 0 o o 0 f
11:30 0o a0 a0 a0 0 U] a a
M‘\..._M__*_JAA\_ " . _,}‘-._\,,I . .g}‘\ - ..\,__,‘-“\.r"'a\

30H
circuit 1

Figure 18
Final Verification of Program:

8. Add a rung #1 of the following logic after the MSG instruction. This rung ensures the
information is transmitted continuously.

#F RsLogix 500 - UNTITLED. - » -
File Edit View Search Comms Tools Window Help
DEE&rBmE|o o % E PR ES OS] &= -~
[DFFLINE [#] [Ma Forces [#] ‘i El T 3E JE <> 4> A sl ses El
[Na Edis [#] [Forces Enabled [+] IS
Drver BE DT Nods: 1d|| [ ¥ \User £Bit £ Timer/Counter £ inputiOuteut 4 Compare
WU (o = = || D2 =2E=sE=
=3 Project - N d
{11 Help 0000 ReadWrite Massage [ —CEN 3
2 Controller MIGFile  MGS:1 —LDNI—
| L. Ccontroller Properties Setvp Seresn < —(ERI—
i L% Processor Status
i - % Function Files 1ea:l ME:1
\ _ 00 10 configuration ool =il= U
| P DN EN
fi channel Configuration
N B Program Fies £ MG9:1
I a
I B svso-
. B svs - ER

Figure 19

9. Finally, verify the project in RSLogix500 to ensure there are no errors with the rung of
logic that was just programmed.
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Configuring the MSG instruction (Read assembly function)

The read assembly function enables the user to monitor the status of any discrete inputs of AS-
Interface devices connected to the network at various active nodes.

10. Add an additional rung of logic for the MSG read instruction into the LAD2 routine.

-
#: RSLogix 500 - UNTITLED PR A"
File Edit View Search Comms Tools Window Help

bed &gl iBalw M FEaqD|

|UFFLINE M‘NoFolces M 'jj;;‘g E H TT 3E 3E <> 4 b ABL Aes
Mo Edits !I Forces Enabled |+ 5
Node: 1d | ¥\ User LBt £ TimeriCounter £ InputiOutput £ Compare |

Driver: AB_DF1-1

WA UNTITLED [= (= ][ s= ]| #;Lap2 =2 Eol =x=|

=3 Project - N
{3 Help 0000 ReadWeite Messaz=

=123 Controller MEG File :

L-d Controller Properties Setvp Sereen < L ERD—

%0 Processor Status

L%} Function Files

MGS:1
H J1E
+-- 18 10 Configuration pool

MGS:1
e U
i DN EN
I'l}E Channel Configuration
E1+Z3 Program Files MGE:1
B svso-
i ER

LB svs-
- LAD2-
Lo LAD3- 0002
Data Files

= | [ |t

»

m

i B Cross Reference
iOLF on-ouTRiT

Figure 20
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The following screen capture shows the MSG setup screen. Again, the MSG instruction is
transmitted out of channel 1 (Ethernet). Therefore, the Communication Command to receive

the MSG is CIP Generic.

NOTE: Make sure to set the
following parameters
as shown in Figure 21.

MSG - Rung £2:2 - MGO:0

=N o

General 1 MuliHop | Send Data | Receive Data]

This Controller

1 [Integral]
Communication Command: [CIP Generic | |
Data Table Address [Receive): |7 [Send): [7 |

Size in Bytes (Receivel: |1 [Send):

Target Device

Mezzage Timeout :

Local # Remote : ’m MultiHop: ’m
Extended Routing Info File[RI=]: [7
Service: Service Code [hex):
Clazs [hex]: [dec):
Inztance [hes]: [dec):
Attribute [hex]: [dec):

Error Description

Contral Bits
|gnore if timed out [TO): m
Break Connection [BK]: E
Awaiting Execution [EW]: m
UnConnected [UC): m
Erar [ER]: m
Mezzage done [DM]: m
Mezzage Transmitting [ST]: m
Meszage Enabled [EM]: m

Errar
Error Code[Hex): O

Figure 21

The next important parameter to configure in the MSG setup screen is the Service.

11. Set the Service > Read
Assembly
NOTE: After making this
selection, the following
fields are automatically
populated.
e Service Code (HEX)
e (lass (HEX)
e Attribute (HEX)

MSG - Rung £2:2 - MGE:0

Lo o]

General l MuliHop ] Send Data ] Receive D ata ]

This Contraller
Channel: 1 Inteqgral]

Communication Command: [P Generic

Data Table Address [Receive] [7 | (Send): [Msa |

Size in Bytes [Receive] [1 [Send]: [N

Target Device

Meszage Timeout ;

Local / Remate ; MuliHop:
Extended Routing Info File(RE<): {2

mbly Service Code (hex):
L,Ii\‘\g)[hexj: dec):
Instance [hex): [dec):

Attribute [hex): [dec):

Error Description

Figure 22

Control Bits:
|grare if tirmed aut (TO): E
Break Connection [BK]: E
Aynaiting Execution [EWw]: E
UnConnected (UC): [0
Ermor [ER]: E
Meszage done [DM): E
Meszage Transmitting [ST): E
Meszage Enabled [EN): E

Error
Error Cade[Hex): 0

At this point, the user must configure the appropriate Instance for the Read Assembly.
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Assigning Assembly Object in MSG Setup Screen

A list of assembly objects are provided in AS-I 3.0 EtherNet/IP+Modbus TCP Gateway with

Integrated Safety Monitor User Manual on p. 85.

12. From the chart on p. 86 of the user manual, set the....

o Input Instance = 72 HEX (114 dec).
o Sizein bytes =94,

MSG - Rung #2:2 - MGE:0

E=SEch =

General l MultiHDp] Send Data] Receive Data]

Thiz Controller

Charinel: [1 [Integral] |

Communization Command: |CIP Generic

’ Size in Bytes [Recemwe): ] [Send]:

Target Device

tMezsage Timeout :

Local / Remate : MultiHop:
Extended Routing Info File(RE=):

Errar Description

|
Data T able Addreszs [Recewe] |2 | [Send]: |p 2

Service: [Read Aszembly | Service Code (hex):
Class (hex]: [4 | Ideck [4 ]
[Instance [hexl |72 [ Tdecl [114 | |
aftribute (hexl [37 ] (deck [3° ]

Contral Bitz
lagnore if timed aut [TO]; E
Break Connection [BE]: E
Aumaiting E vecution [EW]: E
UnCefaected (UC) [0 ]
Ermor [ER]: E
b ezzage done [DM]: E
tMezzage Tranzmitting [ST]: E
Mezzage Enabled [EM): E

Error

Error Code[Hex]: O

Figure 23
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Assigning Data Files

At this point, we are ready to assign the data file where the data will be received in the

Micrologix1400 from the VBG-ENX-K30-DMD-S16-EV.

13. Assign the Receive Data Table Address as: N10:0
14. Assign the Extending Routing Info File (RIX) = RIX18:1

MSG - MG2:0 : (1 Elements)

=)o =)

MultiHop] Send Data] Receive Data]

Thiz Contraller

Channel: [1 [Integral] |

Comrmunication Command: (2P Gereric

Data Table Addless[[Heceive]; M1 | r

Size in Bytes [Receive]: |94 [Send]: |M/4

Target Device

Message Timeout :

Local / Remote : ’W‘ MultiHop: lm
Extended Flouting Info File(Fl} |
Service: [Read Assembly | Service Cade [hex):
Class [hex): [dec];
Instance [hex): [dec) [114
Attribute (hex]: [dec):

Errar Description

Mo emars

Caontral Bits
Ignore if timed out [TO): m
Break Connection [BK): m
Awaiting Execution [E'Ww]: m
UnConnected [UC]: m
Errar [ER]: m
teszage done [DM]: m
Meszage Tranzmitting (ST m
teszage Enabled (EM]: m

Errar
Enor Code[Hex): O

Figure 24
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Understanding where the discrete/analog input data gets mapped in
Micrologix1400 based on assembly object selection

Having assigned the N10 data file in the MSG Setup screen, the following chart shows
a. how discrete inputs for A and B nodes get mapped in the first 16 integer words of
the N10 data file.
b. how analog inputs for A & B nodes get mapped for slaves 29, 30, 31.

NOTE: This is only a portion of the input image. Recall the full size of the input image is 47
integer words, and the output image is 47 integer words.

Input Image
15 14| 13] 12| 11] 10] o] s8] 7] 8] s 4] 3] 2] 1] o
word 0 slave 2124 slave 334 flags slave1/1A Inputs for Netwark 1 - A Nodes
word 1 slave G/GA slave 7ITA slave 4/44 slave 5/5A
word 2 slave 100104 slave 11M11A slave 8/8A slave Y94
word 3 slave 14/14A slave 15/15A slave 12/12A slave 13/13A
word 4 slave 18/184A slave 19/19A slave 16/16A slave 17117A
word 5 slave 221224 slave 23123A slave 20/20A slave 21/21A
word slave 261264 slave 2TI2TA slave 241244 slave 251254
word 7 slave 300304 slave 31/31A slave 28/28A slave 29/294
word 8 slave 2128 slave 3/3B resenved slave 1B Inputs for Metwork 1 - B Modes
word 9 slave GIGB slave 7IVB slave 4/4B slave 5/58
word 10 slave 10108 slave 11/11B slave 8/8B slave 9/9B
word 11 slave 14148 slave 15/158 slave 12/12B slave 13138
word 12 slave 18M8B slave 19/19B8 slave 16/16B slave 17178
word 13 slave 221228 slave 231238 slave 200208 slave 211218
word 14 slave 26/268 slave 27/27B slave 24/24B slave 25/258
word 15 slave 300308 slave 31/31B slave 281288 slave 28/298
word 16 slave 31 chi Analog Input 1 address 31
waord 17 slave 31 ch2 Analog Input 2 address 31
Analog Input 3 address 31, Analog
word 18 slave 31 ch3 Input 1 address 318
Analog Input 4 address 31, Analog
waord 19 slave 31 ch4 Input 2 address 318
word 20 slave 30 ch1 Analog Input 1 address 30
word 21 slave 30 ch2 Analog Input 2 address 30
Analog Input 3 address 30, Analog
word 22 slave 30 ch3 Input 1 address 308
Analog Input 4 address 30, Analog
word 23 slave 30 chd Input 2 address 308
word 24 slave 28 ch1 Analog Input 1 address 29
word 25 slave 29 ch2 Analog Input 2 address 29
Analog Input 3 address 29, Analog
word 26 slave 29 ch3 Input 1 address 298
Analog Input 4 address 29 Analog
word 27 slave 29 ch4 Input 2 address 298

Figure 25
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Multi-hop Tab:

One final step to complete in the configuration is the Multi-hop tab. Since the MSG instruction
is transmitted from Channel 1, we need to be sure to assign the target IP address of the AS-
Interface gateway.

NOTE: The target address varies based on your AS-Interface gateway IP address configuration.

[ MG - MG3:0:: (1 Elements) =N o
General MU‘UHOD] Send Data ] Receive Data
Ing = Add Hop Del = Remove Hop
From Device | From Part | To Address Type I To Address
This Micrologix Channel 1 EtherMet/IF Device [sir:] 172.18.10.70
] M +
Figure 26
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Taking Advantage of the Mailbox:

In this example, we will once again be using the mailbox to collect the additional diagnostics information
available for the AS-Interface network.

Input Image
word 28
word 28
word 30
word 31
word 32
word 33
word 34
word 35
word 36
word 37
word 38
word 39
word 40
word 41
word 42
word 43
word 44
word 45
word 46

Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox
Mailbox

Structure of Command Interface — command response

At this point, the MSG Write command has initiated the GET_LISTS (30 HEX) command interface. The
following chart represents in bytes how this command collects the additional diagnostics.

Figure 27

Figure 28

command response
byte 28 | 25 | 54 | 93 | 22 51 | 0
1 command (mirrored)
2 result
3 response byte 1
35 response byte 34
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NOTE: For easier comparison, the chart below was converted to a 16-bit unsigned integer
format.

NOTE: The MSG Read instruction will collect the AS-Interface diagnostics at words 28 — 40 as
shown below

Response
Read

15] 14] 13] 12] 11] 10] 9] 8] 7] 6] s 4 3 2 1] o
word 28 T |0 circuit 30 (hex)
word29  [15A[14A[13A]12a]11A]10A[9A [8A [7A [6A [5A [4A [3A [2a [1A JoA LAS
word 30 [31A[30A[29A [28A ] 27A]26A [254 [24A[23A [22A[21A[20A 194 [18A17A 168 LAS
word 31 [15B[14B|13B[12B]11B|10B[9B |8B 7B [6B [5B [4B [3B |2B [1B |0B LAS

word 32 31B|30B|29B|28B |27B|26B |25B |24B |23B |22B |21B |20B | 19B | 18B |17B |16B LAS
word 33 15A [14A [13A [12A | 11A[10A|9A [BA |[TA |BA |5A [4A |3A [2A [1A |DA LDS
word 34 31A|30A|29A|28A | 27A|26A |25A |24A |23A |22A |21A|20A | 19A | 18A |1TA | 16A LDS
word 35 15B[14B[13B[12B|11B[10B|9B [8B |[7/B 6B |5B [4B |3B |[2B [1B |0B LDS
word 36 31B|30B (298|288 |27B|26B |25B |24B |23B |22B |21B |20B | 198 |18B |17B |16B LDS

word 37 15A [14A [13A[12A | 11A[10A|9A [BA |[TA |BA |5A [4A |3A |2A [1A |DA LPS
word 38 J1A|30A29A28A | 27A|26A [25A |24A [23A|22A |21A|20A [ 19A | 18A |1TA | 16A LPS
word 39 16B[14B[13B|12B|11B[10B|9B [8B |7/B 6B |5B [4B |3B |[2B [1B |0B LPS

word 40 31B|30B|29B|28B | 27B|26B |25B |24B |23B |22B |21B | 208|198 | 18B|17B | 16B LPS

Figure 29

e N10:28 (bits 0-7) display the command interface command received
e N10:28 (bits 8-13) define the AS-I circuit (1 or 2)
e N10:28 (bit 14) display the schema
0 selects standard schema
e N10:28 (bit 15) displays the toggle bit status
e N10:29 — N10:40 displays
o The list of active AS-i slaves (LAS)
o The list of detected AS-i slaves (LDS)
o The list of projected AS-i slaves (LPS)
o The flags according to the AS-i slave specification



Final Verification of Program:

15. Add a rung #3 of the following logic after the MSG instruction. This rung ensures the
information is transmitted continuously.

£} Rlogix 500 - UNTITLED T

FW SW T = [ B [ |

DeE &

File Edit View Search Comms Tools Window Help

D ¥ Rano & »

[OFFLINE [#] [Ha Forces

H E..HU-]E-]/E()(L)@ ssssss El

Driver: A8_DF1-1

Mo Edits | |Forces Enabled [+

User A Bit Timer/Counter Input/Qutput Compare

Bmunmier  [o (@)= w02 =re s

=423 Project
=-{0 Help
E-Z3 Controller

%Y Processor Status
%% Function Files
.J1l 10 configuration

[=- Program Files
B svso
B svs1-

- § Controller Properties.

0001 JE
DN EN
B channel Configuration
MG:1
) ER

- NG
0000 ReadWrite Message  —(EN——
MSG File MGS:1 —{DNI— 5

Setup Scresn < —(ER }—

|»

MGS:1 MGS:1
s

m

16. Finally,
of logic

& Lap2- NEG
& Lapa- 0002 Read/Write Massage ACE\')D_—
MEGFile  MGHO (DN
-] Data Fil
- Data Files Setop Screen < L ER —
B cross Reference
[ oo-outrut
O 1 - meut MGED '\f_;:c
0003
[ sz2-status e -
DN EN
[ 53-BNARY
[ T¢-TmER MGS:0
[ €S- COUNTER
..M RA _ rOTRNI ER
Figure 30

verify the project in RSLogix500. This ensures there are no errors with the rung
that was just programmed.

At this point, the configuration of the Read Assembly MSG instruction is complete. We can
view the additional diagnostics collected by the GET_LISTS command at the following address

locations.

e N10:28 (bits 0-7) displays the command interface command received (30 HEX)
e N10:28 (bits 8-13) defines the AS-I circuit =1

e N10:28 (bit 14) display the schema defined =0

e N10:28 (bit 15) displays the status of the toggle bit

e N10:29 — N10:40 data file locations display

(@)

(@)
(@)
(@)

The list of active AS-i slaves (LAS) =N10:29 — N10:32
The list of detected AS-i slaves (LDS) =N10:33 - N10:36
The list of projected AS-i slaves (LPS) =N10:37 - N10:40

The flags according to the AS-i slave specification
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