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1 INTRODUCTION

This manual is provided as a guide for using MAC MI/O 67 EtherNET/IP Fieldbus Manifold with RS Logix
5000 software by Allen Bradley. This manual provides detailed configuration instructions to configure
Ethernet/IP to RS Logix 5000 software projects.

1.1 Definitions, Acronyms, and Abbreviations

Terms Definition

EDS Electronic Data Sheet. A text file that contains configuration data for specific device
types. The EDS for a device is provided by the device vendor and is required for
compliance with ODVA standards

AOP Add-On Profile. Logix Designer component that can be separately installed and used for
configuring one or more modules.

Simple EDS Add-On Profile. The Add-On Profile that uses EDS content to construct the profile to
EDS AOP support various module types.
Profile A subsystem of Logix Designer. Each supported module type has an associated profile.

The profile provides information needed to establish topology and module-defined data
types, as well as graphical user interface for configuration (in some cases)

AOI Add-On Instruction. A vendor specific function block that is imported into RS Logix 5000
programming software to control the vendor supplied hardware.

1.2 Supported PLC Controllers

At this time only, Allen Bradley CompactLogix and ControlLogix PLC CPUs that use RS Logix 5000
software are supported. Sample projects can be downloaded from MAC website.

IMPORTANT NOTICE:

Allen Bradley Micrologix, Micro800, SLC500 or PLC5 PLC CPUs are NOT supported using RS Logix 500
software.

1.3 PLCs with Version 19 or earlier firmware

Configuration of EtherNET/IP will be done with a Generic EtherNET/IP Block.
Please see section 4.0 below for more information. Contact manufacturer before using version 19 PLC
with MIO-67.

1.4 PLCs with Version 20 or newer firmware

Configuration of EtherNET/IP will be done with MAC provided Simple EDS AOP (Add-on Profile) file.
Please see section 5.0 below for more information.

MAC Valves, Inc.
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1.5 Add-On Instructions

AOI Name

AOQI Brief Description

MIO 67 Solenoid Control

Controls up to 32 solenoids per valve station.

MIO_67 Config Modules

Used one time, to help configure the valve station with add-on modules.

MIO_67 Analog Current

Allows access to the Analog Current add-on module.

MIO_67 Analog Voltage

Allows access to the Analog Voltage add-on module.

MIO 67 Power Plus

Controls the Power Plus add-on module.

MIO_67 Digital 10

Allows access to the Digital IO add-on module.

1.6 Supported MAC Valve Types

Bullet Series 42 Series 46 Series
82 Series 92 Series 93 Series
For other valve types, please consult the factory
1.7 Typical Physical Layout of MI/O 67
Add-On Add-On Add-On Add-On Communication Valves
Module #4 Module #3 Module #2 Module #1 Module
up to 12
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2 SYSTEM SUMMARY

The MAC Valves MI/O 67 is a device that exchanges the Ethernet/IP protocol. Ethernet/IP is an open
protocol, based on the CIP (Control Information Protocol). ControlNet International (Cl) originated
Ethernet/IP in 1999. This new protocol was accomplished by modifying CIP, so as to provide a solid
industrial protocol. Later, Ethernet/IP was also adopted by Open DeviceNet Vendor Association (ODVA),
and Industrial Ethernet Association (IEA). An Ethernet/IP network is an open network consisting of one or
more master devices and multiple slave devices. Because it is an open network, the system will consist of
products from a wide variety of vendors. It is important to note that Ethernet/IP, and the commonly known
Ethernet, are two slightly different protocols.

The master (a PC or PLC with its network scanner) and slave devices are connected via a standard D-
coded M12 connector on an Ethernet cable. The valve and electronics +24VDC will have to be supplied
to the MI/O-67 manifold via additional cables.

This system is also DLR compatible. To utilize this mode, both EtherNet I/P ports on the MI/O-67 must be
used plus a DLR capable master which acts as the ring supervisor, must be in the system and enabled.
Refer to the master’'s manual for DLR topology and set up information. There are also several white
papers on the web which better describe Device Layer Ring (DLR).

The MAC MI/O-67 Fieldbus Manifold is a slave device within the Ethernet/IP network. Thus, it will
respond to all of the commands associated with the network like any other node of its type.

Each manifold occupies a single node on the network. The output portion consumes 210 bytes and
produces 210 bytes. The configuration occupies 190 bytes. The system is highly configurable and can
have a large variety of Digital Input/Output, Analog Input/Output (voltage or current), and Valve Driver
modules. It all starts with the Communications Module and a valve stack.

The main communications module is called the Comms Module. Its functions is to provide front-end
interfacing to the EtherNet I/P line, operate 32 valve drivers for the stack valves, route power for the stack
valves and electronics, and control the CAN bus backplane which interfaces the functional modules.

The functional modules are Analog Modules (voltage and current), Digital 1/0, and a Power Plus Module.

The stack will come fully assembled. However, if a need arises to add or subtract modules, turn off all
power and air prior to changing the module configuration.

The valve stack can operate up to 32 solenoids in any combination of double and single solenoid valves.
It is set up for 24VDC valves.

MAC Valves, Inc.
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2.1 Typical Connection Diagram

Industrial
PLC
Ethernet/IP
CATS5 Cable
o —
B .
= Industrial
— - [ }: .
p——- Network Switch
BE- =
Ethernet/IP
RJ45 to M12
B ) MAC MI/O 67
00,1 . Fieldbus Manifold
I i
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3 CUSTOMIZE THE IP ADDRESS

The factory default IP address:

192.168.1.25

After applying power to the fieldbus manifold, and connecting the appropriate ethernet CAT5 cables, use
a web browser to connect to the MI/O 67 using the default IP address provided. Enter the default IP
address in the browser URL.

Note: If the IP address is not known, use the “IP Config Tool” downloaded from MAC.

P ® 192.168.1.25 * © D v

mﬂc 1/O Interface IP67  MI/O-67™

Device Overview

Overview
Status Communications Module Details jRefresh
Control Device Mame: MLO-67™
ontro Uptime: 0 days, Oh:lm:23s
Network CPU Load: 2%
Metwork Type: EtherMet/IP BB DLR
1/0 Data
All Parameters Additional Module Information
CONAGURATION Module Module Hardware Software
Number Type Version Version
1. Network — P -
0 Comrmunications 1.2.0 1.1.0
2. Topology 1 Analog /O 0-10V 100 1.0.202

3. Device i Refresh

MAC Valves, Inc.
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Note: Computer IP address must be set to the same network subnet of 192.168.1.xxx to establish a
connection to the MI/O 67 fieldbus manifold. Typically, the computer network adapter is set to a fixed IP
address to make this connection.

In this example below, the computer IP address is set to 192.168.1.250 while the MAC MI/O 67 fieldbus
manifold IP address is 192.168.1.25.

@U'| rs' » Control Panel » Network and Internet » Metwork Connections  » - | sy | | Search Netwi
Organize = Disable this network device Diagnose this connection Rename this connection View status of this connection »
L"'- Local Area Connection 2 L"'. Local Area Connection 3
Somr Network 2 “o=r_ Unidentified network
@ Broadcom NetXtreme 57 Gigabi... @ Realtek USB GbE Farmnily Controller
O | N
W' Local Area Connection 3 Properties &

Networking | Sharing

Connect using:

&¥ Realtek USE GbE Family Controller

This connection uses the following tems:

o B
Internet Protocol Version 4 (TCP/IPv4) Properti B )
| % Client for Microsoft Metworks e LR W L
QQDS Packet Scheduler
General
Q File and Printer Sharing for Microsoft Netwol
& |ntemet Protocel Veersion & (TCP/IPvE) You can get IP settings assigned automatically if your network supports
. Intemet Protocal Veersion 4 (TCP/IPv4) this capability. Otherwise, you need to ask your network administrator
& Link-Layer Topology Discovery Mapper /0 for the appropriate IP settings.
i Link-Layer Topology Discovery Responder
() Obtain an IP address automatically
@) Use the following IP address:
Install... Uninstall e ——
IP address: 192 . 168 . 1 . 250
Description
Transmission Cortrol Protocol/Intemet Protocol. Subnet mask: 255.255.255. 0
wide area network protocal that provides communi
across diverse interconnected networks . Default gateway:
Obtain DMS server address automatically
oK (@ Use the following DNS server addresses:
. Preferred DNS server:
Alternate DNS server:
[ validate settings upan exit
[ CK ] ’ Cancel ]
:’Eup Sign Vanables AOT =
MAC Valves, Inc.
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Once connected to the MI/O 67 fieldbus manifold via the web browser:
Select “Network” under the Configuration Menu.
Change the network settings

IP Address
SubnetMask
Gateway Address
Host Name
Domain Name
DNS Server #1
DNS Server #2

Settings to match the industrial machine network adress scheme. Typically DHCP is left disabled for
EtherNET/IP slave devices to connect to EtherNET/IP master devices such as PLCs.

Click “Save Settings”

Power Cycle REQUIRED

Before the MI/O 67 Fieldbus Manifold network changes will take effect

mﬂg /O Interface P67  MI/O-67™

Network Configuration

Owverview
Status Configuration of network parameters
Control IP Configuration
Network DHCP Dissbled ¥
etworl
IP Address 192.1562.1.25
1/O Data Subnet Mask 266 265 255 0
Gateway Address 192.152.1.254
All Parameters L E ——= -
Host Name ODWA-Domain-Nams
CONAGURATION Domain name ODWA-Host-Hama
DMS Server #1 0.0.0.0
1. Network
wer DNS Server 2 00.00
2. Topol -
poooy
3. Device n
Ethemet Configuration
Port 1 Auto v
Port 2 100 FOX ¥

MAC Valves, Inc.
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4 PLCs WITH VERSION 19 or EARLIER FIRMWARE

PLCs with firmware version 19 or earlier do not support Allen Bradley’s Simple EDS AOP (Add-On
Profile) installer.

EtherNET/IP slave configuration will be done manually with a Generic EtherNET/IP block.

4.1 Configure the MI/O 67 to the PLC using Generic Ethernet Module

Open an existing or new RS Logix 5000 project file, OFFLINE.

|- T — B

B9 RSLogix 5000 - MAC in MAC_MIO67_100517_v19.ACD [1769-L35E 19.15] - [MainProgram - m [E=REERr

File Edit View Search Logic Communications Tools Window Hel - || & %
B g P
B =& & & B v o - ¢§B d&p % W @ @l Q ‘ Select 3 Language... -
Offline ., ™ RUN E| Patt: [ HIP-11182.168.1 208 ackplane\0* |

/| Mo Forces b, F 0% @ I
No Edits 2 rﬁ:;T 4 H I = AR L A
s \ Favorites & Add-On A Alarms A& Bit A4 Timer/Counter A Input’Output £ Compare Com|

Controller Organizer > X mj I';é E'é E3 BB E g v
=55 Controller MAC

----- & Controller Tags MAC Valve Sample o~

----- [Z3 Controller Fault Handler JSR I

_ Jump To Subrouting —

..... 23 Power-Up Handler Routine Name RO1_MAC
[—]S Tasks

58 MainTask

=428 MainProgram
] Program Tags (End)
Eﬁ MainRoutine
i RO1_MAC

----- [Z3 Unscheduled Programs / Phases
=145 Motion Groups

m

-5 Data Types

Cﬂ, User-Defined

L3 Strings

@ Add-On-Defined

(L Predefined

(- Module-Defined

----- 3 Trends

-3 IO Configuration B
Em Backplane, CompactLogix System

[0 1769-L35E MAC

: AP 1769-135E Ethernet Port LocalENB

C =5 Ethernet

----- £f CompactBus Local

Status Offline

a l_!._!ain_ﬂoutine lR_D']__MAC

Rung 0 of 1 APP VER

MAC Valves, Inc.
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Controller Organizer > o X
=43 Contreller MAC
A Controller Tags

.23 Controller Fault Handler
L[ Power-Up Handler
45 Tasks
B@ MainTask
E@ MainProgram
Program Tags
E MainRoutine
L[H R0L_MAC
© [ Unscheduled Programs / Phases
=145 Motion Groups

.. Ungrouped fAxes
-3 Add-On Instructions
-4 Data Types
Cgh User-Defined
; Ch Strings
g Add-On-Defined
+ L Predefined

% Module-Defined
.23 Trends
53 /O Cenfiguration

=] H Backplane, CompactLogix System

1763-135E MAC
AP 1769-135E Ethernet Port LocalENB
E ?  New Module...
Sizaee I 2 Paste Ctrl+V [
Print »

:
CEETETR

Module

Drives
HMI
Other

- Specialty

<

Description &

s

Add Favorite

By Category By endor

Farvarites

0ok [ Cancel ] [ Help ]

.
GETTR

Modul |Descri ion IVE
... DataMan 8000 Series 1D Reader -
- Drivelogix5730 Ethernet Port 107100 Mbps Ethernet Port on Drivelogix5730
- E1 Plus Electronic Overload Relay Communications Interface
- ETHERNET-BRIDGE Generic EtherNet/IP CIP Bridge
= ETHERNET-MODULE Generic Ethernet Module
- EtherMNet/IP SoftLogio800 EtherMet/IP
- ILG4 - AENWG 1734 Wireless Ethernet Adapter, Twisted-Pair Media E|
- In-Sight 1700 Series Vision System
- In-Sight 3400 Series Vision System
- In-Sight 5000 Series Vision System
- In-Sight Micro Series Vision System
i SRR e T ;
[ Find.. ] [ Add Favorite ]
Ey Category By Vendor I Favorites ‘
[ Ok ] [ Cancel ] [ Help ]

Right click either the PLC CPU, or
Ethernet ICON under the PLC
CPU.

Choose “New Module”

Choose “Communications”

Scroll down and select
ETHERNET-MODULE
“Generic Ethernet Module”
Choose “Ok”

MAC Valves, Inc.
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Enter the following information into the New Module dialog:

Name: This can be any name that will become the PLC Tag Name
Description: Describe the valve manifold

Comm Format: Choose DATA-SINT

Address/Host Name: Enter the IP Address Assigned to this Valve Manifold

Connection Input: Assembly Instance 100 with 210 bytes
Connection Output: Assembly Instance 150 with 210 bytes
Connection Configuration: Assembly Instance 105 with 190 bytes

Choose “OK”

Mew Module | X

Type: ETHERMET-MODIULE Generic Ethernet Module
Yendaor: Allen-Bradley
Farent; LocalEMB

. Connection Parameters
Mame: Walve_Stack

Azzembly )
Descrphion:  p4AC M0 E7 | Instance: Size:

Walve Stack [hput; 100 210 = (8t

Output: 150 20 = (ghi)

C Format: | Data - SINT = i
amm Farmat. | Sall Configuration: 108 130 = [Bhit)
Address / Host Mame

@ P Address: 192 188 0 1 . 25

Haost Mame:

| Open Module Properties oK | | Caricel | | Help

MAC Valves, Inc.

30569 Beck Rd. Phone: (248)- 624-7700
Wixom, MI 48393 Fax: (248)- 624-0549
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Under the Connection Tab

Set the RPI rate, 10.00 ms is recommended as a default

Choose your optional configuration
Use Unicast Connection over EtherNET/IP is set by default

5| Module Properties: LocalENE (ETHERMET-MODULE 1.1)

Connection | Madule lmfo

Requested Packet Interval [RFI):
[ Inhibit Madule

todule Fault

Status: Offline

foo-s ms

Uze Unicast Connection over EtherMet/|P

(1.0 - 2200.0 ms)

[] Major Fault On Contraller If Connection Failz while in Bun Mode

Ok ][ Cancel ]

Apply

Verify PLC Tags where created under Controller Tags

bl gt > B X scope: flamac v Show 4l Tags - 7
{39 Controller MAC -
MHame =g| | Yalue * | Force Mask [ Siyle Data Type
EiJ Controller Tags
3 Contraller Faolt Handler + Valve_Stack:C ..} {...} AB:ETHERMET_...
.23 Power-Up Handler —I Valve_Stack:l sol) flozsh AB:ETHERMET_...
5] Tasks — “alve_Stack:|.Data el {...} |Decimal SINT[210]
EI@ MainTask + Valve_Stack:l.Data(0] 0 Decimnal SINT
Bﬂ MainProgram + Valve_Stack:].Data[1] [1] Decimal SINT
i Program Tags + Valve_Stack:l.Data(2] 0 Decimnal SINT
E:j MainRoutine +alwe_Stack:].Data[3] a Decimal SINT
RO1_MAC + Valve_Stack:l.Data4] 1] Decimal SINT
.23 Unscheduled Programs / Phases + Valve_Stack:].Data[5] 0 Decimal SINT
=1 Motion Groups +-Walve_Stack:] Data[f] 0 Decimal SINT
[ Ungrouped fues + Valve_Stack:l Data[7] 0 Decimal SINT
11 Add-On Instructions c + Valve_Stack:] Diatals) [ Diecimal SINT
(o Data Types +| Valve_Stack: Ditald] o Decimal SINT
- Cf) User-Defined + Valve, Stack Data(10] 0 Decimal SINT
G itd”:gg Defined +Valve_Stack: Datal11] 0 Decimal SINT
% ) d'ef”' . ne + Valve_Stack: Datal12] 3 Decimal SINT
receiine + Valve_Stack:l.Data[13] 0 Decimnal SINT
-, Module-Defined -
"3 Trends + - Valve_Stack:] Data[14] 0 Decimal SINT
=] /O Configuration + Walve_Stack:].Data(15] 1] Decimal SINT
Bm Backplane, CompactLogix System + Valwe_Stack:l.Data[1E] 1] Diecimal SINT
ﬁl 1763-L35E MAC + Valve_Stack:l Data[17] 1] Drecimal SINT
AP 1769-L35E Ethernet Port LocalENE + Valve_Stack:l.Data[18] 0 Decimnal SINT
- +Valve_Stack:] Data[19] 1] Drecimal SINT
=25 Ethemet
P 1769-135E Ethernet Port LocalENB | + Valve_Stack:].Data(20] 0 Decimnal SINT
E ﬂ ETHERMET-MODULE Valve_Stack + Valve_Stack:| Data[21] a Decimal SINT

MAC Valves, Inc.
30569 Beck Rd.

Phone: (248)- 624-7700
Wixom, MI 48393 Fax: (248)- 624-0549
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4.2 Configure the MI/O 67 in RS Linx

Optionally register the MI/O 67 device on the EtherNET/IP network.

T Wl
%4 RSLinx Classic Lite - [RSWho - 1] [l o e S

=z File View Communications Station DDE/OPC  Security  Window  Help |_||E'||x|

= 2|8
v autobrowse Refresh I IE_

== Waorkstation, GTR 4
&-&s Linx Gateways, Ethernet

Eﬁ AB_ETHIP-1, Ethernet 192168120 1921681.25

[0 1921681.20, 1769-L35E Ethernet Port, 1769-L35E Ethernet Port 1769-135E ... MI/O-67
L% 192168.1.25, Unrecognized Device, MI/O-67

Browszing - node 192.168.1.25 found

For version 19 or earlier PLCs, the EDS file maybe be used optionally to register the MI/O 67 on the
EtherNET/IP network using the EDS Hardware Installation Tool provided by Rockwell Software. This step
is not required to configure the MI/O 67 to an Allen Bradley PLC, however will identify the fieldbus
manifold communication module correctly in the RS Linx network browser. This step will correct the
“Unrecognized Device” in RS Linx.

This tool is typically found here:

Rockwell Software > RSLinx > Tools > EDS Hardware Installation Tool

Rockwell Software
FactoryTalk Administration Console
., BOOTP-DHCP Server
, CGCM
, FactoryTalk Activation
. FactoryTalk Teols
. FLASH Programming Toels
. R5Linx
%}} RSLinx Classic Backup Restore Utility
%}} RSLinx Classic Launch Control Panel
@ RSLinx Classic Online Reference
B RSLinx Classic
. Tools
@ ED5 Hardware Installation Tool
i OPC Test Client
OPCTest Document -

m

4 Back

MAC Valves, Inc.
30569 Beck Rd. Phone: (248)- 624-7700

Wixom, MI 48393 Fax: (248)- 624-0549
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Start the EDS Hardware Installation Tool
Choose “Add”

[ = =
Rockwell Automation - Hardware Installation Tm_

This tool allows you to change the hardware
information currently installed on your comp

Add Launch the EDS “Wizard and add selected hardware description files
only,

Launch the ED'S Yizard and remove selected hardware description
filez only.

Choose “Register a single file”
Browse to the MAC MI/O 67 EDS file provided.
Choose “Next >”

L N
Rockwell Automation's EDS Wizard [

Registration
Blectronic Data Sheet filels) will be added to your system for use in Roclowell
Automation applications.

¥ Register a single file
™ Register a directory of EDS files I Lock in subkolders
Mamed:

CAMACKMALC_Valves_MIOET eds| Browse... |

* If there is an icon file {ico) with the same name as the file(s) you are registering
then this image will be associated with the device.

To perform an installation test on the file(s), click MNext

Mext Cancel

MAC Valves, Inc.

30569 Beck Rd. Phone: (248)- 624-7700
Wixom, MI 48393 Fax: (248)- 624-0549
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Confirm file location
Confirm correct EDS file
Choose “Next >”

|- i)
vt orn 0 v

| EDS File Installation Test Results ¥ ]
| Thig test evaluates each EDS file for emors in the EDS file. This test does not
guarantee EDS file validity.

EHE Installation Test Results
. El c'macimac_valves_mio&7 eds

View file.. |

Choose a new ICON or use the supplied embedded ICON file provided by MAC
Choose “Next >”

_— - ™
Rockwell Automation's EDS Wiza

I Change Graphic Image
You can change the graphic image that is associated with a device.

Product Types

MI E@ Communications Adapter
U w067

< Back MNext = Cancel

MAC Valves, Inc.

30569 Beck Rd. Phone: (248)- 624-7700
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Verify Final Step
Choose “Next >”

R
Rockwell Automation’s EDS Wiza

| Final Task Summary
This is a review of the task you want to complete.

E™You would like to register the following device.

Rockwell Automation's EDS Wizard

fou have successfully completed the EDS Wizard.

MAC Valves, Inc.
30569 Beck Rd. Phone: (248)- 624-7700

Wixom, MI 48393 Fax: (248)- 624-0549
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Verify RS Linx now identifies MI/O 67 Fieldbus Manifold on EtherNET/IP network

[ ™
&) RSLinx Classic Lite - [RSWho - 1 [E=HEE e

5% File View Communications Station DDE/OPC  Security Window Help mmm
| 218
V' Autobrowse | Refresh I By Browesing - node 132.168.1.25 found
- Workstation, GTR -
B35 Linx Gateways, Ethernet
E|-,5‘,5 AB_ETHIP-1, Ethernet 192.168.1.20 192.1681.25

[-b® 192168.1.20, 1769-L35E Ethernet Port, 1769-L35E Ethernet Port | 1769-135E..  MI/O-67

For Help, press F1 NUM 10/29/17 7

MAC Valves, Inc.
30569 Beck Rd. Phone: (248)- 624-7700

Wixom, MI 48393 Fax: (248)- 624-0549
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5 PLCs WITH VERISON 20 or NEWER FIRMWARE

Configuration of EtherNET/IP will be done with MAC provided Simple EDS AOP (Add-on Profile).

Please download and obtain the MAC Valves MIO67.eds file.

5.1 Configure the MI/O 67 to the PLC using Simple EDS AOP (Add-on Profile) file

Open an existing or new RS Logix 5000 project file, OFFLINE.

" S B
{iF RSLogix 5000 - MAC in MAC_MIO67_100517_v19.ACD [1769-L35E 19.15] - [MainProgram - m (o o

E File Edit View Search Legic Communications Tools Window Help mmm

B =Ed & 4 B« o - éﬂ ﬂi} % I} @ @l Q ‘ Select 2 Language... -
Offline 1. I RUN ] Path: [ -HIPT\132.188.1 20\Backplane\0"_w | (]|
| Mo Farces | F oK qp

No Edits a FE;ET I e L R O R (R (b

« + '\ Favorites 4 Add-On A Alarms A Bt A TimerCounter £ InputOutput A Compare A Com
Contreller Organizer » 3 X i ES ES B3 B b anp
E T
=55 Controller MAC
& Controller Tags

MAC Valve Sample -

=R, B

----- 23 Controller Fault Handler
----- [Z3 Power-Up Handler
=455 Tasks

9@ MainTask

Bﬂ MainProgram

LB Pragram Tags (End)
; -Eh MainRoutine

...[E ROL_MAC

----- 23 Unscheduled Programs / Phases
[—]S Motion Groups

Jump Te Subreuting —
Routine Name RO1_MAC

[
=1
a
Q
[ =
£
(1]
[~
£
m
g
m

-4 Data Types

Cﬂ, User-Defined
Cﬂ, Strings

- Add-On-Defined
g Predefined
C@, Module-Defined

-5 IO Cenfiguration i
Bm Backplane, CompactLogix System

[0 1769-L35E MAC

4P 1769-135F Ethernet Port LocalENB

Status Offline

< ) | Mainoutine (ROTWAC

Rung0ofl APP VER
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For version 20 or later firmware PLCs, the EDS file will be installed using the EDS Hardware
Installation Tool Wizard built into the RS Logix 5000 software to register the MI/O 67 on the EtherNET/IP
network.

This tool is typically found here: (inside the RSLogix 5000 software)

Tools -> EDS Hardware Installation Tool

G Rtogi 5000 - MACin WACVIORT 100517 v20ACD (70 L5 i

File Edit WYiew 5Search Logic Communicatiﬂ-nsWindow Help

ERA= Options...
Security L
Offfine . F RUN e :
- 4 Documentation Languages...
Mo Forces = Ok
BAT
i Import k
Mo Edits .2; nlils mp
Controller Organizer v X |ﬂﬂ EDS Hardware Installation Tool
=25 Controller MAC
i Controller Tags Motion '
----- (3 Controller Fault Handler Monitor Equiprent Phases
----- 7 Power-Up Handler
£ Tasks Custom Tools...
56 MainTask Translate PLC-5/SLC 2.0
e (% MainProgram ControlFLASH
----- [ Unscheduled Programs / Phases -

BootP-DHCP Server

ClearKeeper

Lagix CPU Security Tool

RSLoagix 5000 IECE1131-2 Translation Tool

=5 Mation Groups

|':_‘|---'E.| Data Types

MAC Valves, Inc.

30569 Beck Rd. Phone: (248)- 624-7700
Wixom, MI 48393 Fax: (248)- 624-0549
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Start the EDS Hardware Installation Tool
Choose “Add”

[ = =
Rockwell Automation - Hardware Installation Tm_

This tool allows you to change the hardware
information currently installed on your comp

Add Launch the EDS “Wizard and add selected hardware description files
only,

Launch the ED'S Yizard and remove selected hardware description
filez only.

Choose “Register a single file”
Browse to the MAC MI/O 67 EDS file provided.
Choose “Next >”

L N
Rockwell Automation's EDS Wizard [

Registration
Blectronic Data Sheet filels) will be added to your system for use in Roclowell
Automation applications.

¥ Register a single file
™ Register a directory of EDS files I Lock in subkolders
Mamed:

CAMACKMALC_Valves_MIOET eds| Browse... |

* If there is an icon file {ico) with the same name as the file(s) you are registering
then this image will be associated with the device.

To perform an installation test on the file(s), click MNext

Mext Cancel

MAC Valves, Inc.

30569 Beck Rd. Phone: (248)- 624-7700
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Confirm file location
Confirm correct EDS file
Choose “Next >”

|- i)
vt orn 0 v

| EDS File Installation Test Results ¥ ]
| Thig test evaluates each EDS file for emors in the EDS file. This test does not
guarantee EDS file validity.

EHE Installation Test Results
. El c'macimac_valves_mio&7 eds

View file.. |

Choose a new ICON or use the supplied embedded ICON file provided by MAC
Choose “Next >”

_— - ™
Rockwell Automation's EDS Wiza

I Change Graphic Image
You can change the graphic image that is associated with a device.

Product Types

MI E@ Communications Adapter
U w067

< Back MNext = Cancel

MAC Valves, Inc.

30569 Beck Rd. Phone: (248)- 624-7700
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Verify Final Step
Choose “Next >”

R
Rockwell Automation’s EDS Wiza

| Final Task Summary
This is a review of the task you want to complete.

E™You would like to register the following device.

Rockwell Automation's EDS Wizard

fou have successfully completed the EDS Wizard.

MAC Valves, Inc.
30569 Beck Rd. Phone: (248)- 624-7700
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Controller Organizer ~ax Right click either the PLC

=43 Contreller MAC
) Controlles Tags CPU, or Ethernet ICON under
-3 Controller Fault Handler the PLC CPU.
i..[3 Power-Up Handler
STk Choose “New Module”
B@ MainTask
E@ MainProgram
Program Tags
E MainRoutine
: L[H R0L_MAC
© [ Unscheduled Programs / Phases
=145 Motion Groups
.. Ungrouped fAxes
-3 Add-On Instructions
=43 Data Types
Cgh User-Defined
Ch Strings
L3 Add-On-Defined
m, Predefined
% Module-Defined
.23 Trends
53 /O Cenfiguration
=] H Backplane, CompactLogix System
o[ 1769-135E MAC
1769-L35E Ethernet Port LocalENB

-

2 Paste Ctrl+V [

Bus Size |

Print »

eare Type “MI/O” in the search box.

Catalog | Module Discovery | Favorites
Mi/0 Clear Filters Hide Filters =
Module Type Category Fiters - Module Type Vendor Fiters -
CIP Motion Drive E| Alen-Bradley B
Communication Cognex Corporation
Communications Adapter Endress+Hauser
Cortroller - Mettler-Toledo -
< i R Bl 0 v
Catalog Number  Description Vendor Category
MI/067 MI/067 Reserved Communications...
1 of 243 Module Types Found Add to Favarites
[F] Close an Create Create Close, Help

s Choose MI/O-67 then click

Catalog | Module Discovery | Favortes Create
Mo Clear Filters Hide Filters 2
Module Type Category Fiters e Module Type Vendor Fiters =
CIP Motion Drive = Alen-Bradley B
Communication Cognex Comoration
Communications Adapter Endress+Hauser
Controller - Mettler-Toledo -
< i ] » < ] v
Catalog Number  Description Vendor Category
MI/0-67 WL/O-67 Reserved Communications

1 of 242 Module Types Found

[7] Close on Create Create | [ Close | | Help |

MAC Valves, Inc.

30569 Beck Rd. Phone: (248)- 624-7700
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Enter the following information into the New Module dialog:

Name: This can be any name that will become the PLC Tag Name
Description: Describe the valve manifold
IP Address: Enter the IP Address Assigned to this Valve Manifold

Choose “OK”

It is recommended to leave the rest of the settings default at this time including 10 msec RPI rate and
SINT format under the Change option.

,
e

General*

Connection | todule Info I Intermet Protocol | Fort Canfiguration | Netwurkl

Type: MI/0-67 MI/O-67
Wendor: Feserved
Parent: LocalEMB

Mame: Valve_Stack Ethemet Address

Description: MAC MIO &7 I () Private Networe:  192.168.1.

Valve Stack
e e @ IP Address: 192 168 . 1 . 25

) Host Name:

Module Definition
Revision: 11
Blectronic Keying: Compatible Module

Connections: Exclusive owner

Statusz: Creating [ (] J [ Cancel l [ Help

MAC Valves, Inc.

30569 Beck Rd. Phone: (248)- 624-7700
Wixom, MI 48393 Fax: (248)- 624-0549
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Verify PLC Tags where created under Controller Tags

Controller Organizer * 31X
5@ Controller MAC

Controller Tags - MAC(controller)

Controller Tags Scope: ﬁlMﬂE »  Show: Al Tags

[F3 Controller Fault Handler

.23 Power-Up Handler Name =2 & | Value €| Force Mas €| Style Data Type
-5 Tasks = Walve_Stack:C floool foool) _0080:MI0_E7_BSF7D1BC:C:0

E £ MainTask + ‘alve_Stack:C.Data fooclh {ove} [Decimal SINT[150]
i -3 MainProgram — Walve_Stack:l fozch focod _0080:MI0_E7_D2DEFEBE:|:0

...[73 Unscheduled Programs / Phases Walve_Stack:l.ConnectionF aulted [1] Decimal BOOL

=1+ Motion Groups + Valve_Stack:l.Data fooch {...} |Decimal SIMT[210]
{EE Ungrouped Axes — alve_Stack:0 {...} {...} _0080:MI0_E7_5B2C45C0:0:0

..... [ Add-On Instructions + Walve Stack:0.Data [...1 [...] |Decimal SINT[210]

245 Data Types

: 8 User-Defined
C@, Strings

@ Add-On-Defined
@ Predefined
(-Cj Module-Defined

-4 /O Configuration
=-E) Backplane, CompactLogix System
0 1769-135E MAC

Ele’ 1769-L35E Ethernet Port LocalEMB
=& Ethernet

MAC Valves, Inc.
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6 Importing PLC Tag Comments and Descriptions

Import the Excel CSV Sheet provided. This CSV sheet is setup to support SINT format.

MAC_MIO67-TagsNames.CSV

Open the CSV file in Excel.

Find and Replace “Valve_Stack:” to match your project tag name.
*HINT*: Don’t forget the “:” at the end of your tag name.

Save the CSV file.

H ©- s
Home Insert Page Layout Farmulas Data Review = Q@ Tell mewhat you want to do
B4 S JF || SCOPE
A B © D E F G H | 1 K L M N
1 |remark  CSV-Import-Export
2] remark  Date =Sun Oct 29 20:42:33 2017
3 0.3
4 |TYPE |SCOPE .lNAME DESCRIPTIDATATYPESPECIFIER ATTRIBUTES
5 |TAG Valve_Stack:C MIO-67 Ac AB:ETHERNET_MODULE:C:0
6 |COMMENT Valve_Stack:C Number of Add-On I Valve_Stack:C.DATA[0]
7 |COMMENT Valve_Stack:C Always Setto #00  Valve_Stack:C.DATA[1]
8 |COMMENT Valve_Stack:C Add-On Module #1 T Valve_Stack:C.DATA[2]
9 |COMMENT Valve_Stack:C Add-0On Module #1 TValve_Stack:C.DATA[3]
10 |COMMENT Valve Stack:C Add-On Module #1 TValve Stack:C.DATA[4
11 |COMMENT Find and Replace
12 |COMMENT
13 |COMMENT Replace
14_ COMMENT Find what: Walve_Stack:
Al COMMENT Replace with: | *F*THE NAME OF YOUR TAG NAME***
16 |COMMENT
17 |COMMENT
18 [COMMENT
19 | COMMENT Replace All | | Replace | [ Fndan | [ findNet | [ close |
20 |COMMENT
21 |COMMENT Valve_Stack:C Add-On Module #1 T Valve_Stack:C.DATA[15]
22 |COMMENT Valve_Stack:C Add-On Module #4 TValve_Stack:C.DATA[16]
23 |COMMENT Valve_Stack:C Add-On Module #4 TValve_Stack:C.DATA[17]
24 |COMMENT Valve_Stack:C Add-On Module #5 T Valve_Stack:C.DATA[18]
25 [COMMENT Valve Stack:C Add-On Module #5 TValve Stack:C.DATAI19]

MAC Valves, Inc.
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Open RS Logix 5000 Project OFFLINE
Choose Tools > Import > Tags and Logic Comments....

r m—
@ RSLogix 5000 - MAC in MAC_MIO67_100517_v19.ACD [1769-L35E 19.15]

File Edit View Search Legic Communications ITooIs Window Help

i [F Madula_Nefinad

Pick the Edited CSV file
Choose Import

el & ¢ B o Ophion= h [CHSY || Select 3 Language. .. > 4
Security 3
i | -
Qiffine 0. I RUN L' |8 Documentation Languages... ]
Mo Forces b, F Ok,
BAT =
Mo Edits 2 [ Import Tags and Logic Comments... |
Export 3 LComponent... tpul_A_Compart
Controller Organizer >3 X Motion »
(=5 Contraller MAC Monitor Equipment Phases
Controller Tags
g Controller Fault Handler Customn Tools... €| Force Mas €| Sile Data Type [
-1 Power-Up Handler X
=-£3 Tasks I® Translate PLC-5/SLC 2.0 ...l f...1 ABETHERNET_..
] 1 {1 AB-ETHERNET ..
8 MainTask Ef ControlfLAsH ABETHERNET
-8 MainProgram BootP-DHCP Server o=l Local - —
...l Unscheduled Programs / Phases B Clearkeeper
HB Eotlon Groups B8 Logix CPU Security Tool
AU d Ao
) A ] RSLogix 5000 [EC61131-3 Translation Tool
-On Instructions ’
=23 Data Types 3 RSView TagImport Utility
i@ User-Defined EJ Online Books
Cﬂ, Strings ’] Tag Data Moenitor Tool
L% Add-On-Defined f8 Tag Upload Download Tool
[, Predefined [ Logixs000 Clock Update Tool

T .

Lookin: || MACWalves - @ _? g '
T= Mame B Date modified Type
= o old 11/5/201711:55 AM  File folder
RecentBlacss MAC_MIO67_TagsNames 11/9/2007 7:34 PM Microsoft

-1

Colligion Handling:

Tags: [Create Mew Tags & Overwrite Existing T ags v]
Logic - -
Coﬁnments: [Import Mew Comments & Ovenwiite E isting Comments V]

[ ] tatch all ladder diagram rung comments by ming number anly

Desktop
E:
Libraries
A
|
-
Computer
< | [T 3
@ File name: MAC_MIOE7_TagsMNames - i Impaort i
Metwork
Files of type: RSLogix 5000 Import/Expert Fles (“C5V) - [ concel |
Help
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Check for Import Errors

Errors

Totals:

0 tags created

0 tags overwritten on collision

£79 descriptions imported

0 descriptions deleted

0 new comments inported

0 comments overwritten on collision

0 comments deleted on collision
Comnplete — 0 errors, 0 warnings

Open Controller Tags
Verify Tags Imported by Expanding Tags
If Tags are properly imported, you should see the “Descriptions” populated, denoted in Yellow.

{i RSLogix 5000 - MAC in MAC_MIO67_010318 w20.ACD [1768-L35E 2013] - [Controller Tags - MAC({cantroller)]

Y -
i3 File Edit View Search Logic Communications Tools Window Help
a=EE & Config_Tag_Name Solenoid_16.1 + B &, Cgy = Select o Language... - 82
Offline . ™ RUN [ ] Path; [ HIP-1\192.168.1.20\Backplaner0* w | (]
Mo Forces o ;UK 4} :
BAT
Mo Edits E':l, =0 1
<+ ]\ Favorites £_Add-On_f _Alerms £ BR_f Tmer/Counter_A_InputiOutpul_A_Compare_A_ComputelWath_A _TovelLogical A FielMisc._A_Fle/Shit_f_Sequencer £
Controller Organizer ~ 3 X Scope: ﬁIMAE v Show Al Tags - T,
-3 Controller MAC -
B Name z2lo [ Vae  *| Force Mas € Syle Data Type Desciplion
Controller Tags
[ Controller Fault Handler — Walve_Stack:0.Data {aeel {oua) |Decimal SINT[210] MI0-E7 Outpuits
7 Power-Up Handler + Valve_Stack:0.Datal0] 0 Decimal | SINT RESERVED - DO NOT LISE - CAN CONTROL
£ Tasks + Valve_Stack:0.Datal1] ] Decinal | SINT RESERVED - DO NOT USE - CAN CONTAROL
568 MainTask = Valve Stack:0.Datal2] 0 Decimal | SINT Solencid 1 - 8 Dutputs
€8 MainProgram Valve_Stack:0.Dalal2}0 ] Decimal | BOOL Solenaid 1 Dutput
B Program Tags Valve_Stack:0l Data[2]1 o Decimal | BOOL Solencid 2 Dutput
Eh MainRoutine Valve_Stack:0.Datal2) 2 0 Decimal | BOOL S olenaid 3 Output
RO0_MAC_Medule_Config “Walve_Stack:0.Data[2]3 1] Decimal Bo0L Solenoid 4 Output
ROL_MAC_Solenoid_Control Valve_Stack 0 Datal2] 4 0 Decimal | BOOL S olenoid 5 Dutput
Bl R99_TESTER ‘Walve_Stack:0.Data[2]5 [1] Decimal BOOL Solenoid 6 Output
[0 Unscheduled Programs / Phases ! Walve_Stack:0.Datal2) 6 0 Decimal | BOOL Solenoid 7 Dutput
-3 Motion Groups I Valve_Stack:0.Datal2] 7 ] Decimal | BOOL Solenaid 8 Dutput
;[ Ungrouped Axes + Valve_Stack:D Data[3] [ Decimal | SINT Solencid 9 - 16 Outputs
=5 Add-On Instructions + Valve_Stack:0.Datald] 0 Decimal | SINT Solencid 17 - 24 Dutputs
5[ MIO_67_Config_Modules + Valve_Stack:0.D atal5] o Decimal | SINT Solercid 24 - 32 Dutputs
=3 MIOP-W-S”E':"°'H-‘1CE””°“T + Walve_Gtack:D.DatalF] 0 Decimal | SINT RESERVED - NOT USED
B me ers and Local fags | |+ Valve_StackD.Data[7] 0 Decimal | SINT RESERVED - HOT USED
& D t T ogic ][+ |\ Monitor Tags { Edit Tags / [« 1
ata Types
-, User-Defined Errors
<t RSlogix 5000 project saved successfully
% Ad”t:—ggn—Defmed Conplete — 0 error(s). 0 warning(s)
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7 Verify Basic Valve Operation

Download PLC program and go online with PLC. If the stack has additional modules installed, the
modules will need configured before going online with the PLC. See section 8 for configuration
instructions.

Check to make sure “I/O OK” LED is steady green. Blinking I/0O OK LED indicates that the PLC is not
communicating via Ethernet/IP to the one or more Slave Devices.

Expand TagName:O.Data[2] and toggle a couple of valves to a “1” state to verify valve stack and valve

operations.
MHame =3|a | Yalue | Force Maz €] Style [ata Type Drescription
— Walve Stack:0.Data [...1 {...] |Decimal SIMT[210] MI0-E7 Outputs
+ Walve_Stack:0.Data[0] a Decimal SIMNT RESERVYED - DO MOT USE - CAN CONTROL
+ Walve_Stack:0.Data[1] a Decimal SIMNT RESERVYED - DO MOT USE - CAN CONTROL
— Walve Stack:0.Datal2] 5 Decimal SIMT Solenoid 1 -8 Outputs
YWalve Stack:0.Data[2]0 1 Decimal BOOL Solenoid 1 Dutput
Walve_Stack:0.Data[2]1 [u} Decimal BOOL Solenaid 2 O utput
Walve Stack:0.Data[2] 2 1 Decimal BOOL Solenoid 3 Dutput
Walve Stack:0.Data[2] 3 0 Decimal BOOL Solenaid 4 Dutput
Walve_Stack:0.Datal2] 4 [u] Decimal BOOL Solenoid 5 Output
Walve_Stack:0.Datal2]5 [u] Decimal BOOL Solenoid 6 Output
YWalve Stack:0.Data[2] 6 [u} Decimal BOOL Solenaid ¥ Dutput
Walve_ Stack:0.[ata[2] 7 [u} Decimal BOOL Solenaid 8 O utput
+ Walve Stack:0.Data[3] [u} Decimal SIMT Solenoid 9 - 16 Dutputs
+ Walve Stack:0.Data[4] 0 Decimal SINT Solencid 17 - 24 Outputs
+ - Walve Stack:0.Datal5] [u] Decimal SIMNT Solenoid 24 - 32 Outputs
+ Valve_Stack:0.Data[f] a Decimal SIMNT RESERVYED - NOT USED
+ Valve_Stack:0.Data[7] a Decimal SINT RESERVYED - NOT USED

7.1 Understanding Soleniod Bit Mapping

There are three types of solenoids typically offered by MAC. Depending how the customer orders the
valve manifold will determine which solenoid outputs are mapped in the PLC output registers.

Type 1: Single Solenoid
Type 2: Single Solenoid wired as a double

Type 3: Double Solenoid

MAC Valves, Inc.
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7.1.1 Type 1: Single Solenoid

Single solenoids use solenoid outputs in sequence in relation to the PLC output mapping. For example, if
a valve manifold is configured such as below where all the valves are single solenoid, note the solenoid

control output bits.

Solenoid | Solenoid | Solenoid | Solenoid | Solenoid Solenoid | Solenoid Solenoid | Solenoid
1 2 3 4 5 6 7 8 9
(EIP) EtherNET/IP Address Below
O.Data[2].0 O.Data[2].1 O.Data[2].2 O.Data[2].3 O.Data[2].4 O.Data[2].5 O.Data[2].6 O.Data[2].7 O.Data[3].0

AOI Tag Name Below (BOOL) Method and (DINT) Method (see Section 10 in this manual)

Solenoid_1.Output

Solenoid_2.Output

Solenoid_3.0Output

Solenoid_4.Output

Solenoid_5.0utput

Solenoid_6.0utput

Solenoid_7.0utput

Solenoid_8.Output

Solenoid_9.0utput

Solenoid_Output_AIl.O

Solenoid_Output_All.1

Solenoid_Output_All.2

Solenoid_Output_All.3

Solenoid_Output_All.4

Solenoid_Output_All.5

Solenoid_Output_All.6

Solenoid_Output_AIl.7

Solenoid_Output_All.8

MAC Valves, Inc.
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7.1.2 Type 2: Single Solenoid (wired as a double)

Single solenoids wired as double contain internal wiring that would be used as a double valve in the
future someday. For example, if the customer wanted to replace a single solenoid with a double solenoid,
this would be possible to do this. To control these types of solenoids, the PLC logic for the un-used
solenoid is skipped. Solenoid 2, 4, 6, 8, 10, 12, 14, 16, 18 are un-used in the PLC logic.

Solenoid | Solenoid | Solenoid | Solenoid Solenoid Solenoid Solenoid Solenoid
1 3 5 7 9 11 13 15
(EIP) EtherNET/IP Address Below
O.Data[2].0 O.Data[2].2 O.Data[2].4 O.Data[2].6 O.Data[3].0 O.Data[3].2 O.Data[3].4 O.Data[3].6

AOI Tag Name Below (BOOL) Method and (DINT) Method (see Section 10 in this manual)

Solenoid_1.Output

Solenoid_3.0utput

Solenoid_5.0utput

Solenoid_7.0utput

Solenoid_9.Output

Solenoid_11.Output

Solenoid_13.0utput

Solenoid_15.Output

Solenoid_Output_AIl.O

Solenoid_Output_All.2

Solenoid_Output_All.4

Solenoid_Output_All.6

Solenoid_Output_All.8

Solenoid_Output_All.10

Solenoid_Output_All.12

Solenoid_Output_All.14

Solenoid | Solenoid | Solenoid | Solenoid Solenoid Solenoid Solenoid Solenoid
2 4 6 8 10 12 14 16
(unused) | (unused) | (unused) | (unused) | (unused) (unused) (unused) (unused)
(EIP) EtherNET/IP Address Below
O.Data[2].1 O.Data[2].3 O.Data[2].5 O.Data[2].7 O.Data[3].1 O.Data[3].3 O.Data[3].5 O.Data[3].7

AOI Tag Name Below (BOOL) Method and (DINT) Method (see Section 10 in this manual)

Solenoid_2.Output

Solenoid_4.Output

Solenoid_6.Output

Solenoid_8.0utput

Solenoid_10.Output

Solenoid_12.0utput

Solenoid_14.Output

Solenoid_16.Output

Solenoid_Output_All.1

Solenoid_Output_All.3

Solenoid_Output_All.5

Solenoid_Output_All.7

Solenoid_Output_All.9

Solenoid_Output_All.11

Solenoid_Output_All.13

Solenoid_Output_All.15
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7.1.3 Type 3. Double Solenoid

Double solenoids use solenoid outputs in sequence in relation to the PLC output mapping. Different from
singles, the sequence is “A” solenoid first then “B”, then the next valve. For example, if a valve manifold is
configured such as below where all the valves are double solenoid, note the solenoid control output bits.

Solenoid | Solenoid | Solenoid | Solenoid Solenoid Solenoid Solenoid Solenoid
1 “A!! 3 “A” 5 “A” 7 “A” 9 “A” 1 1 “A” 13 “A” 15 “A”
(EIP) EtherNET/IP Address Below
0O.Data[2].0 O.Data[2].2 O.Data[2].4 O.Data[2].6 O.Data[3].0 O.Data[3].2 O.Data[3].4 O.Data[3].6

AOI Tag Name Below (BOOL) Method and (DINT) Method (see Section 10 in this manual)

Solenoid_1.Output

Solenoid_3.0Output

Solenoid_5.0utput

Solenoid_7.0utput

Solenoid_9.0utput

Solenoid_11.Output

Solenoid_13.0utput

Solenoid_15.0utput

Solenoid_Output_AIl.O

Solenoid_Output_All.2

Solenoid_Output_All.4

Solenoid_Output_All.6

Solenoid_Output_All.8

Solenoid_Output_All.10

Solenoid_Output_All.12

Solenoid_Output_All.14

Solenoid Solenoid Solenoid Solenoid Solenoid Solenoid Solenoid Solenoid
2 “B” 4 “B” 6 “B” 8 “B!! 10 “B” 12 “B” 14 “B” 16 “B”
(EIP) EtherNET/IP Address Below
O.Data[2].1 O.Data[2].3 0O.Data[2].5 O.Data[2].7 O.Data[3].1 O.Data[3].3 O.Data[3].5 O.Data[3].7

AOI Tag Name Below (BOOL) Method and (DINT) Method (see Section 10 in this manual)

Solenoid_2.Output

Solenoid_4.Output

Solenoid_6.Output

Solenoid_8.Output

Solenoid_10.Output

Solenoid_12.Output

Solenoid_14.Output

Solenoid_16.0utput

Solenoid_Output_All.1

Solenoid_Output_All.3

Solenoid_Output_All.5

Solenoid_Output_All.7

Solenoid_Output_All.9

Solenoid_Output_All.11

Solenoid_Output_All.13

Solenoid_Output_All.15
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7.1.4 Mixture Example
Below we show a mixture of all three types
Double Double Single Single Single Single Single Double
wired Double | wired Double
Solenoid | Solenoid | Solenoid | Solenoid Solenoid Solenoid Solenoid Solenoid
1 “A” 3 “A” 5 “A” 6 “A” 7 “A” 8 “A” 10 “A” 12 “A”
(EIP) EtherNET/IP Address Below
O.Data[2].0 O.Data[2].2 O.Data[2].4 O.Data[2].5 O.Data[2].6 O.Data[2].7 O.Data[3].1 O.Data[3].3

AOI Tag Name Below (BOOL) Method and (DINT) Method (see Section 10 in this manual)

Solenoid_1.Output

Solenoid_3.0utput

Solenoid_5.0utput

Solenoid_6.Output

Solenoid_7.Output

Solenoid_8.0Output

Solenoid_10.Output

Solenoid_12.Output

Solenoid_Output_AIl.O

Solenoid_Output_All.2

Solenoid_Output_All.4

Solenoid_Output_All.5

Solenoid_Output_All.6

Solenoid_Output_All.7

Solenoid_Output_All.9

Solenoid_Output_All.11

Solenoid | Solenoid Solenoid Solenoid Solenoid
2 “B” 4 “B” 9 “B” 11 “B” 13 “B”
(unused) (unused)
(EIP) EtherNET/IP Address Below
O.Data[2].1 O.Data[2].3 O.Data[3].0 O.Data[3].2 O.Data[3].4

AOI Tag Name Below (BOOL) Method and (DINT) Method (see Section 10 in this manual)

Solenoid_2.Output

Solenoid_4.Output

Solenoid_9.Output

Solenoid_11.Output

Solenoid_13.Output

Solenoid_Output_All.1

Solenoid_Output_All.3

Solenoid_Output_All.8

Solenoid_Output_All.10

Solenoid_Output_All.12
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8 Configuring Expansion Modules

Expansion modules will need to be configured in the PLC before they are active and enabled under the
TagName:C.Data tag. Refer to the Control Manual for MAC Ethernet I/P MI/O-67 Manifold Document:
UI-173 for further instructions how to configure expansion modules.

Use the included Configuration AOI to make this step a breeze. See below

Change the column “Style” to HEX.
Set the number of modules installed in TagName:C.Data[0] Byte in HEX.

Set the codes from LEFT to RIGHT for the type of expansion modules added to the communication
modules. The first module LEFT of the communication module is Add-On Module #1. Enter the 4 byte
code in HEX for each module used in the system up to 12 modules can be added.

Controller Tags - MAC(controller)

Scope: [ MAC ~  Show Al Tags - V.
Name: ==| & | Value € | Force Mas € | Style Data Type Description
— Valve_Stack:C.Data floool {aual [Hex | SINT[130] MI0-E7 Add-On Module Configuration
+ Walve_Stack:C.Data[0] 16400 Hex SINT Humber of Add-On Modules: #00 [nane), #01 [1). #02 (2). $0& (10]. ete. [1-12] [H01-H0C hes] &
+ Walve_Stack:C.Data[1] 16400 Hex SINT Always Set to 400
+ Walve_Stack:C.Data[2] 16400 Hex SINT Add-On Module #1 Type Configuration Byte 1-4 Required or H00 for none
+ Walve_Stack:C.Datal3] 16400 Hex SINT Add-On Module #1 Type Configuration Byte 2-4 Required or #00 for none
+ Walve_Stack:C.Datal4] 16400 Hex SINT Add-0n Maodule #1 Type Configuration Byte 3-4 Required or #00 for none
+ Walve Stack:C.Diata(5] 16#00 Hex SINT Add-On Madule #1 Type Configuration Byte 4-4 Required or 800 for none
+ Walve_Stack:C.DatalB] 16400 Hex SINT Add-0n Module 82 Type Configuration Byte 1-4 Required or #00 for none
+/ Valve_Stack:C.Data[7] 16200 Hex SINT Add-0n Module #2 Type Configuration Byte 2-4 Required or #00 for none
+ Walve_Stack:C.DatalB] 16400 Hex SINT Add-0n Module #2 Type Configuration Byte 3-4 Required or #00 for none
+ Walve Stack:C.Diata(3] 16400 Hex SINT Add-0n Maodule 82 Type Configuration Byte 4-4 Required or 00 for none
+ Walve Stack:C.Data[10] 16400 Hex SINT Add-On Module #3 Type Configuration Byte 1-4 Required or 00 for none:
+/ Valve_Stack:C.Data[11] 16200 Hex SINT Add-0n Module #3 Type Configuration Byte 2-4 Required or 00 for none
+ Walve_StackC.Data[12] 16400 Hex SINT Add-On Module #3 Type Configuration Byte 3-4 Required or #00 for none
+ Walve Stack:C.Data[13] 16400 Hex SINT Add-0n Madule #3 Type Configuration Byte 4-4 Required or 00 for none
+ Walve Stack:C.Data[14] 16400 Hex SINT Add-On Maodule #4 Type Configuration Byte 1-4 Required or 00 for none
+ Walve_Stack:C.Data[15] 16400 Hex SINT Add-On Module #4 Type Configuration Byte 2-4 Required or B00 for none
+ Walve_StackC.Data[16] 16400 Hex SINT Add-On Module #4 Type Configuration Byte 3-4 Required or #00 for none
+ Walve_Stack:C.Data[17] 16400 Hex SINT Add-0n Maodule #4 Type Configuration Byte 4-4 Required or 00 for none
+ Walve Stack:C.Data[18] 16#00 Hex SINT Add-On Maodule #5 Type Configuration Byte 1-4 Required or 00 for none
+Walve_Stack:C.Data[19] 16400 Hex SINT Add-0n Module #5 Type Configuration Byte 2-4 Required or H00 for none
+ Walve_Stack:C.Data[20] 16400 Hex SINT Add-On Module #5 Type Eunhgurallun Eyls 34 Hequued or #00 for none
Add-On Add-On Add-On Add-On Communication Valves
Module #4 Module #3 Module #2 Module #1 Module
u p to 12
© @ Ve @'l e G
o cowe cowrs cowrs
i3 || |@m | B B ¢
= = =]
xo zo!os o 1020 0708 1900 0BOO 1900 0BOO mnm
l/ ( l’@ ( r@ (
d < o DD g | 0P g | @ g | g 2 g
joso ouon joio osow
// (/ ~4 / ‘/
{ | o o0 o
7 - & N NS OLALA NS
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8.1 Analog Module (Voltage)
Code: 0x91,0x01,0x0c,0x81

8.2 Analog Module (Current)
Code: 0x91,0x01,0x0c,0x82

8.3 Power Plus
Code: 0x91,0x01,0x03,0x84

8.4 Digital I/O

Dip Switch 000 Input/NPN:Input/NPN
Code: 0x91,0x01,0x03,0x70

Dip Switch 001 Input /NPN:Output:
Code: 0x91,0x01,0x03,0x71

Dip Switch 010 Input /PNP: Input /PNP
Code: 0x91,0x01,0x03,0x72

Dip Switch 011 Input /PNP:Output
Code: 0x91,0x01,0x03,0x73

Dip Switch 100 Output: Input /NPN
Code: 0x91,0x01,0x03,0x74

Dip Switch 101 Output:Output
Code: 0x91,0x01,0x03,0x75

Dip Switch 110 Output: Input /PNP
Code: 0x91,0x01,0x03,0x76

Dip Switch 111 Output:Output
Code: 0x91,0x01,0x03,0x77
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9 Importing Add-on Instructions

AOQIs provided for the MIO 67 are used to ease integration and configuration. AOI must be imported into a
project first.

Firmware version 16.0 and GREATER is required to support AOIs. If your PLC
firmware is older than version 16.0, AOIs will not be supported in the PLC.

To import an AQI, right click on the Add-On Instruction folder and select “Import Add-On Instruction”

=3 Controller MyProject A
[& controller Tags
=3 Controller Fault Handler
(23 Power-Up Handler
3 Tasks
= @ MainTask
=) 53 MainProgram
@ Program Tags
) MainRoutine
(23 Unscheduled Programs | Phases
-1 Motion Groups
{Z3 Ungrouped Axes
B} Acd-On jps
- £ Data Ty; L&) New Add-On Instruction...
+ [ User|  Import Add-On Instruction...
+ C.E, Strin
9 Add
+ C@o Prec
+- (39 Mod
(Z3 Trends
=& 1/0 Configuration
= m Backplane, Compactiogix System
fla 17694132 MyProject
- 4 1769-L32E Ethernet Port LocalENS
- &5 Ethernet
M) 176932 Ethernet Port Lo(aIEI\;B ¥
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Browse to the AOI-Exports folder from the ZIP file.
Choose the AOIs you would like to import.
In this case, the MIO 67 Solenoid Control AOI is selected to be imported.

L =)
I’;}

Recent Places

Libraries

Computer

Ty S

Ik [(3 4dd-On Instuctions

Lookin: || ADI-Exports - @ 7T =E-
Mame . Date moedified Type Size
|Q‘ MIO_67_Solenoid_Control_2_0.15X 1/3/2018 12:44 PM Logix Designer X... a6 KE
< m | »
File name: MIO_67_Solenoid_Control_2_0 -
Files af type: RSLogix 5000 XML Files (*.L5%)
Filez containing: [ Add-On Instruction - Help

MAC Valves, Inc.
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An import confirmation screen will appear. Confirm the AOI version and select OK.

,
T~
S e - aa

Find “/ithin: Final Mame

Import Content:

25 Add-0r Instructions Configure Add-On Instruction Properties
E MIO_E7_Solenoid_Contro Import Mame: MI0_E7_Solenoid_Control
Parametars and Local Tag:
R outines Operation: [Use Existing v]
References (i) References will be imported a5
f) Diata Types configured in the References folders
@ Ermorzfwfamings . -
Final Marne: MI0_B7_Solenoid_Cortrol + | Collizion Details...
Description: MIO 67 Salenoid Contral -
Revision: w20
Revision Mote: Rewvision 2.0
Wendor: A W alves, e,
1 1 3
QK ] ’ Cancel ] [ Help
Ready
MAC Valves, Inc.
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Some AOIs will also import their own UDT (User Defined Types). In this case, the Solenoid Control also
imported MIO_67_Solenoid_Config and MIO_67_Solenoid_Types.

Controller Organizer

=y

-

1 x

BB Controller MAC
| Controller Tags
----- [ Controller Fault Handler
----- (3 Power-Up Handler
=455 Tasks
5@ MainTask
Ba MainProgram
&9 Program Tags
E MainRoutine
] ROO_MAC_Module_Config
R01_MAC_Solencid_Control
E| R99_TESTER
----- 31 Unscheduled Programs / Phases
-3 Metion Groups
3 Ungrouped Axes
-3 Add-0On Instructions

-8 MIO_67_Config_Modules

BT .10 67 5oienca Cortro
Parameters and Local Tags
Eﬁ Logic
-3 Data Types
: @, User-Defined
MID_67_Sclenoid_Config
MIO_67_Solenoid_Types
Cﬂ, Strings
-0, Add-On-Defined
L Predefined
5158 Module-Defined

AOIs can be added to your project by dragging and dropping the folder to a rung.

i Controller Tags

----- 3 Controller Fault Handler

----- 3 Power-Up Handler

5 Tasks

a@ MainTask

aea MainProgram

A Program Tags

B MainRoutine

l] RO0_MAC_Module_Config
R01_MAC_Solenoid_Control
R99_TESTER

----- 3 Unscheduled Programs / Phases
5] Motion Groups ,

s | Ungrouped Axes ,
5 Add-On Instructions ,
#1-[02) MIO_67_Config_ Modules
MIO_67_Solencid_Control

Parameters and Local Tags

: Legic

5] Data Types

3@ User-Defined
MIO_67_Sclencid_Config

[ MIO_67_Solenoid_Types

BC@, Strings

-0 Add-On-Defined

-0, Predefined

.0 Module-Defined

I Trends

il

(End) ‘
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Or by selecting the Add-On toolbar and dragging and dropping from there.

« H o |

4 b A Favor. A Add-O.. |MIO &7 _Solenoid_Controlv2.0

El_ — W0 &7 Solenoid Control
o MIO_67_Solenoid_Contr...
map_MIO&Y_Input_Data
map_MIO8Y_Output_Data
Config_Tag_MName

Rezet Faul

—
-
M M M M .

MIO_67_Solenoid_Controb———

7 [

?
?
?
?
77

—CEN—
— ActiveFaut— p——
— FaultCoilShart y—

— FaultCoilDpen 3—

(End)

= Path: [_HIP-1\132.168.1 20\Backplane'\0™ | (35

P_I
« H i "5
« » X Favor. A Add-0.. ABE
# m boab w| <abr

larm... £ Bit A Timer.. A Input.. £ Compa.. 4 Compu.. A |

14

HF

!
4

@ o 0 o [l

(End)
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Once AOIs are live on a rung, you may begin assigning tag names.

It is recommended to create a tag name in the AOI block, then right click on the new tag, and choose
“New “YOUR TAG NAME”. This will insure that this tag name is properly created with the AOI tag types.

e
e
e
e MIO_57_Seclenoid_Controb————
] WMIO &7 Selencid Control
e MIO_57_Sclenoid_Contr... Eieuldyy Bl W] b= P
e map_MIOE7_Input_Data | MNew "Stationl_Soleniod_ AQT" Ctrl+W
-] map_MIO&T_Cutput_Data
© Config_Tag_Name ¥ Cutlnstruction Ctrl+X
e Reset_Fault
e Lopy Instruction Ctrl+C
€ Paste Ctrl+V
e
Delete Instruction Del
Add Ladder Elermnent... Alt+Ins
Edit Main Operand Description Ctrl+D
Save Instruction Defaults
Clear Instruction Defaults
MAC Valves, Inc.
30569 Beck Rd. Phone: (248)- 624-7700
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10 USING AOI INSTRUCTIONS IN THE PROJECT

10.1 MIO_67_Solenoid_Control v2.2

The purpose of this AOI is to provide BOOL or DINT mapping to the 32 solenoid outputs per MIO 67
manifold stations. The AOI also helps check built in fault diagnostics. If any of the solenoids where to
fault, the ActiveFault status bit will be a latch with a logical “1” and the matching fault status will also latch.
Once a fault is recovered, toggling the Reset_Fault will reset the ActiveFault status bit.

NOTICE: FaultCoilOpen faults need to be configured in the MAC webtool or refer to UI-173 for more
information. They are not active unless they are enabled.

AOI Sample Tag Names filled out Parameter Description
Type Examples
(VERSION 2.2 AOI shown)
MIO 67 Solenoid MIO_67_Solenoid_Control | User Given
Control AOI Tag Name
MIO_BT i —_— .
N MID_87_Solencid_Contro map_MIO67_Input_data User Given
— WIO &7 Solenocid Control y - -
WMID_ 57 Solenoid_Contr... Station1_Soleniod_A01 [ EEN == EIP:1.DATA -
map_MIOS7_Input_Data Valve_Stack:l.Data —oValveStackFaul— map_MIO67_Output_data | User Given
map_MID&Y_Qutput_Data Valve_Stack:0.Data I SoleniodFault »— EIP:O.DATA
Config_Tag_Mame Station1 . FaulCoil3hort ) — - :
RezetFault PB_Reset Fault I FaultCoilopen— Conf!g_Tag_Name User Given
0& HPowerCycleReguired — COI’lfIg Tag Name i
FaultLastMessage ValveFaultMessages ResetFault Instruction Interface
FaultTetalCount WalveFaulTotalCount Reset Fault Bit
oe BOOL

0 = normal
1 = reset fault

FaultLastMessage Fault Message

STRING Default:

No Faults

Fault Total Active
Count

FaultTotalCount

DINT
Default:
0
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Ladder Logic Example:

Leave the AOI enabled true all the time.

E MainProgram - RO1_MAC_Selenoid_Control EI@
* g w|

—
-~
WMIO §7 Solencid Control AOI
Leawve this RUNG enabled TRUE ALL THE TIME
WIO 87 Solenoid =
Control
MIO_87_Solenesid_Controb———
MIQ §7 Solencid Control
MIC_67_Solenoid_Contr... Stationi_Soleniod_A0I [ B{EN==
map_MIOS7_Input_Data Valve_StacklData HCWalveStackFault—
map_MIOST_Output_Data Valve_Stack:0 Data . SoleniodFautt >—
Config_Tag_Name Station1 HC FaultCoilShort—
ResetFautt PE_Reset_Fault I FaultCoilOpen—
0& [ PowerCyvcleRequired »—
FaultLastMessage ValveFaultMeszages
FaultTotalCount ValveFaultTotalCount
0e
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10.1.1 Example Controlling Solenoids via BOOL tag names.

Solenoid outputs are easy to control using the Config_Tag_Name + Solenoid_xx.Output naming
convention. Here is an example of controlling Solenoid 1 and 2, 31 and 32.

MAC KMID &7
Te=t Toggle Bits for Manifold
Sample Program Solenoid 1
Test_Toggle[0] Station1.Solenoid_1.Cutput
1 F {3
MAC MO &7
Test Toggle Bits for Manifold
Sample Program Solenoid 2

Test_Toggle[1]
1E

Station1.Solenoid_2. Cutput

1 C
KMALC WIO &7
Te=t Toggle Bits for Manifold
Sample Program Solenoid 31
Test_Toggle[2] Station1.Solencid_31.0utput
JE £
WMALC NIO 87
Test Toggle Bits for Manifold
Sample Program Solenoid 32
Test_Toggle[3] Station1. Solenoid_32. Output
1E

1 C

10.1.2 Other Solenoid BOOL Bits

Each Solenoid has different types of information that is accessible about the solenoid, such as output
control, output mirror status, whether the open circuit detection is enabled or not, and two kinds of faults.
Coil open / missing or Coil shorted.

ﬂ —|- Station1.Solenoid_1 WMIO_S7_Sole... MAC MIO ST Ma...
ﬂ Station1.Solenoid_1.0utput BOOL RMAC MO 67 Ma...
ﬂ Station1.Solenoid_1.0utput_Mirror BOOL MAC MIO &7 Ma...
ﬂ Station1.Solencid_1.0penCircuit_Enabled BOOL MAC MIO 67 Ma...
ﬂ Station1.Soleneoid_1.Fault_CoilQpen_Missing BOOL MAC MIO 87 Ma...
_ﬂ Station1.Solenoid_1.Fault_CoilShorted BOOL MAC MIO 6T Ma...
ﬂ +|- Station1.Solenoid_2 MIO_S7_Sole... MAC MIO 57 Ma...
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10.1.3 Example Controlling Solenoids via DINT tag names.

Solenoid outputs are easy to control using the Config_Tag_Name + Solenoid_Output_ALL.xx naming
convention. Here is an example of controlling Solenoid 1 and 2, 31 and 32.

Sample Bits to Turn ON Solenoids from the MIO 67 Power Plus ADL
Theres are DINT solenoid control examples below.

WAC MIO 67
Solendoid Outputs
Test Toggle Bits for DINT
Sample Program (same as BOOLs)
Test_Toeggle[4] Station 1Module3. Solenoid_Output_AllL0D
|

e
J L

MAC MIO 87
Solendoid Outputs

Test Toggle Bits for
Sample Program
Test_Teggle[s]

1E

DINT
(same as BOOLs)
Station 1Module3. Solenoid_Output_AllL1

J L

Test Toggle Bits for
Sample Program
Test_Teggle[S]

WAC MID 87
Solendeid Outputs
DINT
(same as BOOLs)
Station1Module3. Solenoid_Cutput_AllL 10

1E
1
WAC MIO 67
Solendeid Outputs
Test Toggle Bits for DINT

Sample Program
Test_Teggle[7]
1E
1

(same as BOOLs)
Station1Module3. Solenoid_Output_All 11

10.1.4 Other Solenoid DINTs

Other DINT registers are accessible about the solenoids, such as output control, output mirror status,
whether the open circuit detection is enabled or not, and two kinds of faults. Coil open / missing or Coll

shorted.
ﬂ +]- Station1.Solenoid_32 KMIC_87_Sole... MAC MIO &7 Ma...
ﬂ Station1.Solenoid_Output_All DINT MAC MIO 67 Ma...
ﬂ Station1.Solenoid_Output_Mirror_All DINT MAC MIO &7 Ma...
ﬂ Station1.OpenCircuit_Enabled_All DINT MAC MIO 67 Ma...
ﬂ Station1.Fault_CeoilOpen_Mizsing_~Al DINT MAC MIO 67 Ma...
j Station1.Fault_CeilShorted_Al DINT MAC MIO 67 Ma...
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10.1.5 Valve Stack Faults

Valve stack faults where added as BIT FLAGs. They are accessible via the Config_Tag_Name +
Fault_Valve_xxxxx naming convention. These bits correlate to the front panel message and fault counts.

+ - Station1.5olenoid_30 ool aal udt_MIO_E7_Solenoid_Types | MAC MID B7 Manifold Solenoid 30

+ - Station1.Solenoid_31 Hoca® aal udt_MIO_B7_Solenoid_Types | MAC MIOD 67 Manifold Solenoid 31

+ - Station1.Solenaid_32 Hecah aal udt_MIO_E7_Solenoid_Types | MAC MID B7 Manifold Solenoid 32

+ - Station1.Solencid_Output_Al 1] Decimal DINT WAL MI0 E7 Manifold Solendoid Outputs DIMT [zame az BOOL:)

+ - Station]. Solenoid_Output_kirar_aAl 1] Decimal DINT MAL MI0 E7 kanifold Solenoid Dutput Miror Statuses DIMT [zame az BOOLs)

+ - Station].OpenCircuit_Enabled_all 1] Decimal DINT MAL MIO 67 Manifold OpenCircuit Enabled Solenoid Statuzes DINT [same a3 BO

+ Station].Fault_Caildpen_Miszing_All a Decimal DINT MAL MIO 67 Manifold Fault Coildpen or Missing Salenoid Statuses DINT [same &

+ - Station].Fault_CailSharted All a Decimal DINT WAL IO E7 kanifold Fault CoilShorted Solenoid Statuses DIMT [same as BOOL:
Station] Fault_\alve_Slave MOP 0 Decimal BOOL tAC W10 67 Manifald FaultValve - One or more slaves are not aperational
Station].Fault_alve_Module OUT_NOP 1] Decimal BOOL MAL MIO 7 Manifold Fault Y alve - One or more modules are not operational o t
Station.Fault_alve_kModule_IN_NOP a Decimal BOOL MAC MO 67 Manifold Faultalve - One or maore modules are not operational ot b
Station].Fault_Walve_lrvaild_ID a Decimal BOOL WAL MIO 67 Manifald Faultalve - Invalid module 1D configuration
Station].Fault_\/alve_Config_InProgress 1] Decimal BOOL MAC MO 67 Manifald Fault ' alve - Configuration in-progress "Status"
Station.Fault_\alve_Backplane_Budget 1] Decimal BOOL tAC MO 67 Manifald Fault ' alve - Backplane power budaet exceeded
Station.Fault_alve_Backplane_Error 1 Decimal BOOL MAC MIO 67 Manifold Fault ' alve - Backplane module enar
Station.Fault_Yalve_kMemon_Cormupt a Decimal BOOL MAC MO 67 Manifold Faultalve - Parameters store in memory are comupt
Station.Fault_Walwe_CAN_Passive_Ermar a Decimal BOOL MAC MIO 67 Manifald FaultValve - CAN contoller in passive eror state
Station] Fault_\alve_CAM_Recieve Emor 0 Decimal BOOL tAC W10 67 Manifald FaultValve - CAN eceive awverrun enor
Station].Fault_Valve CAM_Transmit_Emor 1] Decimal BOOL tAAC M0 67 Manifald Fault ' alve - CAN transmit overrun emon
Station].Fault_alve CAN_Bus Off 1] Decimal BOOL MAC MO 67 Manifold Faultalve - CaMN BUS-off eror
Station.Fault_Walve_Esternal_I0 a Decimal BOOL WAL MIO 67 Manifald Faultalve - Extemal 140 o

Example: The “ValveStackFault” bit is set. Hovering your mouse over the ValveFaultMessages ONLY
shows you the last message in STRING “Text”. The ValveFaultTotalCount is = 1. We can see the
Stationl.Fault_Valve Backplane_Error is set. Consult MAC technical support when errors occur.

MIO &7 Solenoid
Control
MIO_87_Solenoid_Controb——
4 MIO &7 Solenoid Control

MID_S7_Solencid_Contr... Station1_Soleniod_a0l [.] :gEN =
map_MIOS7_Input_Data “abre_Stack:lData WalveStackFault =
map_MIO&7_Output_Data Walve_Stack:0.Data H SoleniodFaul—

Config_Tag_MName Station . FaultCoiZhort>—
RezetFault PB_Reset_Fault . FaultCoilOpen3—

D& B PowerCycleRequired ==
FaultLaztMezzage ValveFaultMessages
FaultTotalCount “alveFaulTotalCount

1| Tag: ValveFaultMessages

Data Type: STRING

Scope: Controller

Value: 'Backplane module error.’

Station].Fault_alve_bModule IM_HOP ] Drecimal BOOL
Station . Fault_alve_lmwaild_[D ] Decimal BOOL
Station].Fault_*alve_Config_InProgress ] Decimal BOOL
Station .Faulk_alve_Backplane Budget ] Decimal BOOL
— Station] . Fault_alve_Backplane_Ermraor 1 Decimal BOOL
Station].Fault_*alve_bemon_Corupt ] Decimal BOOL
Station .Fault_alve CAM_Pazzive_Emor ] Decimal BOOL
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10.2 MIO_67_Config_Modules v3.0

The purpose of this AOI is to correctly write the HEX CODES that are required in the correct memory
mapping locations when using “Add-On” modules to the valve stack. The HEX CODE vs memory location
is described in U-173 MAC manual. This AOI will make it easy to setup the HEX codes. Add-On modules
are number 0 — 13 by type. Enter the type of module in which slot it is physically located.

AOI Sample Tag Names filled out Parameter Description
Type Examples
(VERSION 3.0 AOI shown)
Configure Modules MIO_67_Config_Module User Given
AOI Tag Name
0=No Module map_MIO67_Config_data | User Given
1=D10 InfNPN:In/NPN EIP:C.DATA
2=DI0 In/NPN:Qutput map_MIO67_Input_data | User Given
3=DI0 In/PHP:In/PHP EIP'L.DATA
4=010 In/PMP:Output -
5=0I0 Qutput:in/NPN map_MIO67_Output_data | User Given
£=DI0 Output:Output EIP:O.DATA
7=010 Qutput:In/PNP
6=DIO Output:Output Module_1_Selection 0 = No Module

S=Analog Current
(MIDGT A-AN-02-01})
10=~Analog Voltage

Thru
Module_12_ Selection

1 =DIO In/NPN:In/NPN
2 = DIO In/NPN:Output

3 =DIO In/PNP:In/PNP
4 = DIO In/PNP:Output
5 = DIO Output:In/NPN
6 = DIO Output:Output
7 = DIO Output:In/PNP
8 = DIO Output:Output

(MIOSTA-AN-01-01})

11=Power Plus INT
12=Analog Current
(MI0STA-AN-02-02)
13=Analog Voltage
(MIOSTA-AN-01-02)

Enter the type number
provided either “0-13”

—r': - . .LIDI_ET_Cunﬂg_MuduIE:JsN e 9= Analog Current

EE— onfigure modulet————————————-U=M0o Modulel=... ———

MIO_87_Config_Modules Station1_Config_a0! [ FEN>— (MIE)G?A'AN'OZ'Ol)
map_MIO67_Config_Data Valve_Stack:C.Data 10 = Analog Voltage
map_MIDET Input_Data  Valve_Stack|Data (MIO67A-AN-01-01)
map_MIO67_Output_Data Walve Stack:0 Data 11 = Power Plus
Medule_1_Selection 13 & 12 = Analog Current
Module_2_Selection 12e (MIO67A-AN-02-02)
Medule_32_ Selection 10« 13 = Analog Voltage
Module_4_Selection Ge (MIO67A-AN-01-02)
Module_S_Selection 11«

::Egﬁ::—?—::::i:g; ;: Total_Modules Total Modules Count
r.1udule:B:E-eIectiun e Configured by Customer
Module_9_Selection 0e DINT

Module_10_Selection D& Default:
Module_11_Selection 0e Total Counts
Module_12_Selection 0&

Total_Modules G &
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Ladder Logic Example and step-by-step process:
1. Create a Test_Toggle bit for this AOI.
2. Type in the module numbers that match the module selection spaces
3. Total_Modules is an output confirmation of how many total add-on blocks are written.
4. Toggle the Test bit TRUE, the Toggle the Test bit FALSE.
5. Leave Config FALSE and only use again to setup a new manifold or change add-on blocks.
6. POWER CYCLE the valve manifold after writing configuration to valve stack.

7. Make sure the Solenoid Control AOI does not show any Valve Faults after configuration is set.

B MainProgram - R00_MAC_Module_Config EI@
L IRETNE JR
L
—t
Configure Modules
0=No Module

=010 InfNPH:InFMPN
2=010 In/NPN: Qutput

3=DI0 In/PNP:In{PNP
4=D10 In/PNP: Output

5=DI0 Output:in/MPN
6=010 Qutput:Output
T=DI0 Output:In/PNP
8=0I0 Output:Output

S=Analeg Current

(MIDETA-AN-02-01)

10=Analog Voltage

(MIOGTA-AN-01-01) L
11=Power Plus i

12=Analog Current
(MIOGT A-AN-02-02)

Test Toggle Bits for 13=Analog Voltage
Sample Program (MIOST A-AN-01-02)

Test_Toggle[10] ——MI0_&7_Config_Modules————

JE Configure Modules————————0=No Modulel=...
MIO_87_Config_Modules Station1_Cenfig_a0l [..] F(EN—
map_MIOET_Config_Data alve_Stack:C.Data
map_MIOEY_Input_Data Walve_Stack:|Data
map_MIOS7_Output_Data “Valve_Stack:0.Data
Module_1_Selection 13¢
Module_2_Selection 12+
Module_3_Selection 10«
Module_4_Selection 9&
Module_5_Selection 11+
Module_§_Selection 44
Module_7_Selection 0&
Module_8_Selection 0+
Module_8_Selection 0+
Module_10_Selecticn 0&
Module_11_Selection 0+
Module_12_Selection 0+
Total Modules Ge
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Example above shown

Add-On Add-On Add-On Add-On Communication Valves
Module #4 Module #3 Module #2 Module #1 Module

Digital 1/0 Power Plus Analog Analog

Dip Switches CURRENT VOLTAGE

0-0-0

In/NPN : In/NPN (depending on type) (depending on type)

Selection “1” Selection “11” Selection “9” Selection “10”
Or Or
Selection “12” | Selection “13”
@ @ @ @ |l e @' |le @
= S 5T © B © %" © e
E @ = = =
20 }9\ 1020 })_gt U}u_l_o oB oo U}u_lo onoos
OO ’ o0, 00
e - g © ©
lo 10 ouonr los0 /09 on
00 DE
5060 ouoM 5060 olon 2000 OMOM 200 OMON
w 1)
@(\, A\ N Q
080 o501 POWER
V - 6‘3
‘\\ 2
L® ©.d | b©® Q| VO B |2B O
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10.3 MIO_67_Analog_Voltage v2.0

The purpose of this AOI is to get the voltage inputs and outputs from an add-on module. Config tags are
created to allow a programmer easy scaling utilizing the SCP (Scale with Parameters) method of using

analog controls.

AOI Sample Tag Names filled out Parameter Description
Type Examples
(VERSION 2.0 AOI shown)
MID 67 Analog MIO_67_Analog_Voltage | User Given
oltage 0-10W AOI Tag Name
works with map_MIO67_Input_data | User Given
MIOET A-AN-01-01 EIP:|.DATA
r,”é;?;ﬂw;t_fuz map_MIO67_Output_data | User Given
(Configurable} EIP:Q'DATA .
MIO_87_Analog_Voltage Config_Tag_Name User Given
— MWIO &7 Analeg Veltage 0-10%works withMIOS7A-A . ——
MID_87_Analog_Wolage StationiModuled A0l ] BCEN ==
map_MIOET_Input_Data Vale Stack:l Data
map_MIOST_Output_Data “ahe_Stack:0.Data
Config_Tag_Mame Station1Module1
Calibration'alue 18 &
Medule_Location 1
IN_Port1Raw &
IN_PortZRaw 0«
IN_Port3Raw D&
IN_Port4Raw 1&
OUT_Port1Raw &
OUT_Port2Raw 0«
OUT_Port2Raw D&
OUT_Port4Raw 0&

Config Tag Name

CalibrationValue

DINT

Raw Value Calibration

Used to “tweak” analog to
scale value.

Default:
0

Module_Location

Module Location Number
1-12

DINT
Default:
Declare the module
location, see picture
below as example
IN_PortlRaw Input Port Raw Value
IN_Port2Raw
IN_Port3Raw Use Config_Tag for
IN_Port4Raw expanded analog
features
INT
Range:
0-4096

OUT_PortlRaw
OUT_Port2Raw
OUT_Port3Raw
OUT_Port4dRaw

INT

Output Port Raw Value

Use Config_Tag for
expanded analog
features

Range:
0-4096
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Example: Analog Voltage is located in Module #1 location from EIP Adaptor.
Add-On Add-On Add-On Add-On Communication | Valves
Module #4 Module #3 Module #2 Module #1 Module
Digital I/0 Power Plus Analog Analog
Dip Switches CURRENT VOLTAGE
0-0-0
In/NPN : In/NPN
Selection “1” Selection “11” | Selection “9" | Selection “10”

] o1 [le I

s L

Joto ouou

5040 ouoM

‘olo ouoM

| W—

=

1030 o708
(]

jos0 oson

seso ouon

nede onow

uome oMo

Ladder Logic Example:

Leave the AOI enabled true all the time.

[

B MainProgram - RO3_MAC_Analog_Voltage

5

fab ¥

=)

MIO 67 Analog Voltage Module Control AO0I
Leave this RUNG enabled TRUE ALL THE TIME

MIO 57 Analog
Voltage 0-10W
works with
MIDETA-AN-01-01
(Fixed In/Out)
MIDETA-AN-01-02
(Configurable)
MIO_87_Analog_Voltage:

MIQ 57 Analog Voltage 0-10%waorks \W
MIO_87_Analog_Woltage Station1Medule1_AODI [ [EIEN)==
map_MIOS7_Input_Cata
map_MIOST_Output_Data Valve Stack0.Data
Config_Tag_MName
Calibrationalue
Module_Location

IN_Port1Raw
IN_PortZRaw
IN_Port3Raw
IN_Port4Raw
OUT_Pert1Raw
OUT_PortZRaw
OUT_Port3Raw
OUT_Port4Raw

‘Valve_Stack:lData

Station1Modulet

18«
1

0«
0+
0«
14
0e
0+
0e
0+

L3

1
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10.3.1 Example Tag Port_x Structure
Port access can be written or read from Config_Tag_Name + Portx haming convention.
—|- Station] Modulel udt_MI0_B7_todule_Config WAC WMI0 67 Add-On Module Fiead \w/rite
+- Station]kModulel . Part_1 udt_MIO_E7_Module_Types WAC W0 B¢ Add-On Module Port 1 Read ke
+ Station]Modulel Port_2 udt_MI0_E7_todule_Types MAC MI0 67 Add-On Module Port 2 Read ke
+ - Station]Module Port_3 udt_MI0_E7_todule_Tppes MAC MI0 B Add-On Module Port 3 Read wfiite
+ - Station]Module Port_4 udt_MI0_B7_todule_Tppes MAC MIO B7 Add-On Module Port 4 Fiead wfrite
+ Station]Madulel Part_5 udt_MIO_B7_tadule_Tepes MAC MIO B7 Add-On Madule Part 5 Fiead /rite
+ Station]Module Port_G udt_tI0_B7_todule_Types FAC MIO BF 4dd-On Module Port 6 ReadMfrite
+ Station]Module Port_7 udt_tI0_E7_todule_Tepes WAC MI0 67 Add-On Module Port 7 Readwiite
+ - Station]Module Port_3 udt_tI0_E7_todule_Tppes MAC MIO B7 Add-On Module Port 8 Fiead wfrite
—|- Stationodulel [...] [o..1 udt_MI0_E7 Module Config | kAC MO EY Add-On Module
— - Station todulel Part_1 [aunl {aual udt_MI0_E7_Module_Tepes | MALC MID 67 Add-On Module Part 1
Station] Modulel . Part_1.1M1 u] Decimal | BOOL MALC MID B7 Add-On Module Tnput #1 1/0 Canditian
Station1Modulel . Port_1.IN2 [u] Decimal | BOOL M&C MID E7 Add-On Module Tnput #2 1/0 Condition
+ - Station] kadule1.Part_1.IM_Raw 137 Decimal | INT MALC MID B7 Add-On Module Input Analog Faw Value
Station]Modulel . Port_1.IN_\oltage 0.33447266 Float RE&L MaC MID 67 Add-On Module Input &nalog Woltage Y alue
Station1Modulel.Port_1.IM_Current 0.0 Float REAL MAL MIO B7 Add-On Module Input Analog Current Y alue
Station1Modulel . Port_1.IN_Scaled Min 0.0 Float RE&L MaC MID E7 Add-On Module Intput Desired Scaled MinWalue
Station1Modulel Port_1.IM_Scaled Max 360.0 Float REAL MALC MIO B7 Add-On Module Intput Desired Scaled Max Walue
StationModulel . Port_1.IN_Scaled Dutput 12.128908& Float REAL kAL MID B Add-On Module Tnput User Scaled Output
Station1kodulel Port_1.0LT1 [u} Decimal | BOOL MAL MIO E7 Add-On Module Output #1 10 Contral
StationModulel . Port_1.00UT2 [u] Decimal | BOOL MAC MID E7 Add-On Module Output 82 10 Contral
+ - Station1odulel.Port_1.0UT_Raw [u} Decimal | IMT MALC MID E7 Add-On Module Output Analog Faw ' alue
StationlModulel . Port_1.0UT_Yoltage 0.0 Float REA&L bAC MID B7 Add-On Module Output Analog Yolkage Value
Station1Modulel.Port_1.0UT_Current 0.0 Float REAL MALC MID E7 Add-On Module Dutput Analog Current ' alue
StationModulel . Port_1.0UT_Scaled_Min 0.0 Float REA&L kAL MID E7 Add-On Module Output Desired Scaled MinWalue
Station1Modulel Port_1.0UT_Scaled Max 360.0 Float REAL MALC MID 67 Add-On Module Output Desired Scaled Max Yalue
Station]Maodulel . Paort_1.0UT_Scaled Output 0.0 Flaat REAL MALC MID E7 Add-On Module Output Uzer Scaled Output
Port x.IN1 NOT USED for Analog Voltage
Port x.IN2 NOT USED for Analog Voltage
Port_x.IN_Raw Input Pin 1 Raw INT value from 0-4096 same as front panel values

Port_x.IN_Voltage Input Pin 1 Scaled value in Voltage 0-10 Volts

Port x.IN_Current NOT USED for Analog Voltage

Port_x.IN_Scaled_Min Input scaled value Minimium = 0 Volts

Port_x.IN_Scaled_Max Input scaled value Maximium = 10 Volts

Port x.IN_Scaled Output Input scaled value actual

Port x.OUT1 NOT USED for Analog Voltage

Port x.OUT2 NOT USED for Analog Voltage

Port x.OUT _Raw Output Pin 3 Raw INT value from 0-4096 same as front panel values

Port x.OUT Voltage Output Pin 3 Scaled value in Voltage 0-10 Volts

Port x.OUT _Current NOT USED for Analog Voltage

Port x.OUT Scaled Min Output scaled value Minimium = 0 Volts

Port x.OUT _Scaled Max Output scaled value Maximium = 10 Volts

Port x.OUT Scaled Output | Output scaled value actual
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10.3.2 Example Analog Voltage Pinout — Fixed Type - MIO67A-AN-01-01

PIN DESCRIPTION
0-20 mA (OUT)
0 VDC (OUT)
0-20 mA (IN)

0 VDC (IN)
GROUND (PE)

5 3
4

N B WM -

10.3.3 Example Analog Voltage Pinout — Configurable Type - MIO67A-AN-01-02

ANALOG /0 VOLTAGE MODULE  sw
COMFIGURABLE IN FOUT

P DESERIPTIEN
1 2 1 MvDC
2 BTG (i (I
g 3 3 WD s B VRN TR IT)
& VD e
4 S GRMSOPS TAIBE] TAMAN
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10.4 MIO_67_Analog_Current v2.0

The purpose of this AOI is to get the current inputs and outputs from an add-on module. Config tags are
created to allow a programmer easy scaling utilizing the SCP (Scale with Parameters) method of using

analog controls.

AOI Sample Tag Names filled out Parameter Description
Type Examples
(VERSION 2.0 AOI shown)
MIO 67 Analog MIO_67_Analog_Current | User Given
Current 0-20ma AOI Tag Name
works with map_MIO67_Input_data | User Given
MIOE7A-AN-02-01 EIP-L.DATA
(Fixed InfCut)
MIORT A-AN-02-02 map_MIO67_Output_data | User Given
(Configurable) EIP:O.DATA
MIO_S7_Analog_Current Config_Tag_Name User Given
— MIO &7 Analog Current 0-20maworks withMIOETA-... ———— Config Tag Name
MIO_67_Analog_Current Station1Module2_AOI [...] B EN == CalibrationValue Raw Value Calibration
map_MIOST_Input_Data “ahre_Stack:l Data
map_MIOST_Output_Data Walwe Stack:0.Data DINT Used to “tweak” analog to
Cenfig_Tag_Mame Station1Module2 scale value.
Calibration'alue 0e
Module_Location 4 Default:
IN_PortiRaw 942 & 0
IN_PortZRaw e
IN_Port3Raw e Module_Location Module Location Number
IN_PortdRaw Ze 1-12
OUT_Pert1Raw 0& DINT
DUT_PIJ nZRaw e Defau't:
OUT_PortiRaw 0« Declare the module
OUT_PortéRaw 0 location, see picture
below as example
IN_PortlRaw Input Port Raw Value
IN_Port2Raw
IN_Port3Raw Use Config_Tag for
IN_Port4Raw expanded analog
features
INT
Range:
0-4096

OUT_PortlRaw
OUT_Port2Raw
OUT_Port3Raw
OUT_Port4dRaw

INT

Output Port Raw Value

Use Config_Tag for
expanded analog
features

Range:
0-4096
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Example: Analog Current is located in Module #2 location from EIP Adaptor.

Add-On Add-On Add-On Add-On Communication | Valves
Module #4 Module #3 Module #2 Module #1 Module

Digital IO Power Plus Analog Analog

Dip Switches CURRENT VOLTAGE

0-0-0

In/NPN : In/NPN

Selection “1” Selection “11” | Selection *9” Selection “10”

] CRELEC) o'l © CRINAC G

]
o - e - v T -
= ! = = =

1010009 o i0io olof uoko opnow uedio ono®
00, 00, O {
) > (-]

Joto ouou Joto oton

5040 onoOW 5060 ouen doge eken uo®o oMo
'\
‘olo ouoM

b ®.d | 1O Ot | MO | 1O Ot

Ladder Logic Example:

Leave the AOI enabled true all the time.

[

B MainProgram - R04_MAC_Analog_Current EIIEI
b b w| <apr
-]
—
Fa
MIO &7 Analog Current Module Control A01 b
Leave this RUNG enabled TRUE ALL THE TIME
MIO &7 Analog
Current 0-20ma
works with
MIDSTA-AN-02-11
(Fixed In/Out)
MIOSTA-AN-02-02
(Configurable) =
——MI0_&7_Analog_Current:
MIO &7 Analog Current D-2DmawurksW
MIO_87_Analog_Current Station1Module2_A0l [ B{EN ==
map_MIOG7_Input_Data ‘alve_Stack | Data
map_MIOS7_Output_Data “ale Stack:0.Data
Config_Tag_Name Station1Modulez
Calibration'Value 0«
Module_Leocaticn 4
IN_Port1Raw 945 € b
IN_Port2Raw 2e
IN_Port3Raw 0e
IN_PortdRaw 2%
OUT_Port1Raw 0&
OUT_Port2Raw 0&
OUT_Port2Raw 0e
OUT_PortdRaw 0e
MAC Valves, Inc.
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10.4.1 Example Tag Port_x Structure

Port access can be written or read from Config_Tag_Name + Portx naming convention.

+|- Station] Maodula1 ...} ...} udt_MIO_B7_Module Config | AL M0 E7 Add-On Madule
—| Station1Module2 [...1 [...1 udt_MIO_E7_Module Config | AL M0 E7 Add-On Madule
+- StationModule2 Port_1 | [...] udt_MIO_B¥_Module_Typez | MAC MO E7 &dd-On Module Port 1
+ Station1Module2. Port_2 | [...] udt_MIO_E7_Module_Types | MAC MO EY Add-On Module Port 2
+ StationModule. Port_3 ...} ...} udt_MIO_B7 Module Types | MAC MID E7 Add-On Madule Port 3
+ StationModuleZ Port_4 [...1 [...1 udt_MIO_67_Module_Typez | MAC M0 57 Add-On Module Part 4
+ - Station1Module2 Port_5 | [...] udt_MIO_B¥_Module_Typez | MAC MO E7 &dd-On Module Port &
+ Station1Module2. Port_E | [o..] udt_MIO_B¥_Module_Typez | MAC MO 57 &dd-On Module Port B
+ Station1ModuleZ. Paort_7 ...} ...} udt_MIO_B7 Module Types | MAC MID E7 Add-On Madule Port 7
+ StationModuleZ2 Port_8 [...1 [...1 udt_MIO_67_Module_Typez | MAC M0 57 Add-On Module Part &
= Station1kodule2 Port_1 {---1] [---1 udt_MIO_E7 Module Types | MAC M0 B7 Add-On Module Port 1
Station ModuleZ. Port_1.IN1 ] Decimal | BOOL MAC MIO E7 Add-On Module Input #1170 Condition
Station]ModuleZ Port_1.IM2 ] Decimal | BOOL MAC MIO E7 Add-On Module Input #2170 Condition
+ Station Module2 Port_1.IN_Raw 1049 Decimal | INT AL MID 67 Add-On Module Input Analog Raw Yalue
Station Module? Port_1.IN_Vaoltage 0.0 Float REAL AL MIO 67 Add-On Module Input Analog Yoltage Value
Station Module2 Part_1.IN_Current 6.15068886 Float REAL MAL MIO 67 Add-On Maodulz Input Analag Current Y alue
Station]Module2 Port_1.IN_Scaled_Min 0.0 Float REAL MAC MIO E7 Add-On Modulz Intput Desired Scaled Min Value
Station]Module?2 Port_1.IN_Scaled_Max 360.0 Float REAL MALC MIO E7 Add-On Module Intput Diesired Scaled Maw Walus
Station]Module?2 Port_1.IN_Scaled_Output 110.712395 Float REAL MALC MIO E7 Add-On Module Input User Scaled Dutput
Station]Module2 Port_1.0UT1 a Decimal | BOOL MALC MIO E7 Add-On Module Output #1140 Control
StationModule? Port_1.00T2 a Decimal | BOOL MALC MIO E7 Add-On Module Output #2 10 Control
+ StationModule2 Port_1.0UT_Raw a Decimal | INT MAC MI0 67 Add-On Module Output Analog Faw Walue
Station1ModuleZ, Port_1.0UT_Voltage 0.0 Float REAL MAC MID E7 Add-On Module Output Analog Yoltage Value
Station] ModuleZ. Port_1.0UT_Current 0.0 Float REAL AL MID 67 Add-On Module Qutput Analog Current Value
Station Module? Port_1.0UT_Scaled_Min 0.0 Float REAL AL MIO 67 Add-On Module Output Desired S caled Min'Yalue
Station] Module2 Part_1.00UT_Scaled_Max 360.0 Float REAL MAL MIO 67 Add-On Madule Output Desired Scaled Max Value
1 Station]Module2 Port_1.0UT_Scaled_Output 0.0 Float REAL MALC MIO 67 Add-On Module Output User Scaled Output
Port_x.IN1 NOT USED for Analog Current
Port_x.IN2 NOT USED for Analog Current
Port_x.IN_Raw Input Pin 1 Raw INT value from 0-4096 same as front panel values
Port_x.IN_Voltage NOT USED for Analog Current
Port_x.IN_Current Input Pin 1 Scaled value in Current 0-20 mA
Port_x.IN_Scaled_Min Input scaled value Minimium = 0 mA
Port x.IN_Scaled Max Input scaled value Maximium = 20 mA
Port x.IN_Scaled Output Input scaled value actual
Port x.OUT1 NOT USED for Analog Current
Port_x.OUT2 NOT USED for Analog Current
Port x.OUT _Raw Output Pin 3 Raw INT value from 0-4096 same as front panel values
Port_ x.OUT _Voltage NOT USED for Analog Current
Port x.OUT _Current Output Pin 3 Scaled value in Current 0-20 mA
Port x.OUT Scaled Min Output scaled value Minimium = 0 mA
Port x.OUT _Scaled Max Output scaled value Maximium = 20 mA

Port x.OUT Scaled Output | Output scaled value actual
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10.4.2 Example Analog Current Pinout — Fixed Type - MIO67A-AN-02-01

—

PIN DESCRIPTION
0-20 mA (OUT)
0 VDC (OUT)
0-20 mA (IN)

0 VDC (IN)
GROUND (PE)

5 3
4

O BN -

10.4.3 Example Analog Current Pinout — Configurable Type - MIO67A-AN-02-02

ANALDG 1O CURRENT MODULE  aw
CONFIGURABLE 1IN/ QUT

i DESCRIPETION
1 2 4 24vDC
2 O i FORET
a 3 3 ODVDLSEVDOOUT) =
4 %W{M LIEGE, HI:I..EiiU:M
4 5 GROUNG IS TAIFE], TATAAN
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10.5 MIO_67_Power_Plus v1.0

The purpose of this AOI is to provide BOOL or DINT mapping to the 12 solenoid outputs per MIO 67
manifold stations. The AOI also helps check built in fault diagnostics. If any of the solenoids where to
fault, the ActiveFault status bit will be a latch with a logical “1” and the matching fault status will also latch.

Once a fault is recovered, toggling the Reset_Fault will reset the ActiveFault status bit.

NOTICE: FaultCoilOpen faults need to be configured in the MAC webtool or refer to UI-173 for more
information. They are not active unless they are enabled. The power plug outputs require an additional

power connection to operate.

AOI Sample Tag Names filled out Parameter Description
Type Examples
(VERSION 1.0 AOI shown)
MID 67 Power Plus MIO_67_ Power_Plus User Given
MIO_57_Power_Plus AOI Tag Name
— MIO &7 Power Plus map_MIO67_Input_data User Given
MIO_E7_Power_Plus Station1Module3_a0l [ BCEN == EIP:.DATA
map_MIOST_Input_Data “Walve Stack:l.Data SoleniodFault -
maE:r.unﬁT:DEtpﬂt_Data Valve Stack:0.Data :{{Fﬂurttuilﬁhurt}}: map_MIO67_Output_data | User Given
Config_Tag_Mame Station1Module3 — FaultCoildpen 3— EIP:0.DATA
ReszetFault PE_Res=et_Fault Config_Tag_Name User Given
0+ Config Tag Name
Module_Location 3 ResetFault Instruction
Interface Reset
BOOL Fault Bit
0 = normal

1 = reset fault

Module_Location

DINT

Example: Power Plus is located in Module #3 location from EIP Adaptor.

[
(==
=

MAC)
o: .
L MACH

$6,| 686, B

TP g | @ )
jo ‘o 9"0“ Jo‘o otom
y

-

5040 ouoM 5060 ouon 2ONO OMON
4 p p y
N N
7olo ouoM POwER
> =
€2
[N Ot | bl Oy | O L]

= L % 7y ‘{}
=
uotio onowm oo B

oY = o @M 1 g

85 | =

Add-On Add-On Add-On Add-On Communication Valves
Module #4 Module #3 Module #2 Module #1 Module
Digital I/O Power Plus Analog Analog
Dip Switches CURRENT VOLTAGE
0-0-0
In/NPN : In/NPN
Selection “1” Selection “11” | Selection *9” Selection “10”
Fe © [ CRIEC CREL CRINE ®
e kI
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Ladder Logic Example:

Leave the AOI enabled true all the time.

Bl MainProgram - R05_MAC_Power Plus™ = R
) BBBEE [ oo || LY BX W ¥F¥ Vik 9
MIO 87 Power Plus A0l
Leave this RUNG enabled TRUE ALL THE TIME
MIO 67 Power Plus (
MIO_&87_Power_Plu
o MIO 87 Power Plus
MIC_87_Power_Plus Station1Module3_a0l ] B(EN ==
map_MIOS7_Input_Cata ‘alve_Stack:|.Data SoleniodFault—
map_MIOG&T_Output_Data Valve_Stack:0.Data FaultCoilShort—
Cenfig_Tag_MName Station1Module3 FaultCoilOpen>—
ResetFault PB_Reset Fault
D&
Module_Locaticn 3
MAC Valves, Inc.
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10.5.1 Example Controlling Solenoids via BOOL tag names.

Solenoid outputs are easy to control using the Config_Tag_Name + Solenoid_xx.Output naming
convention. Here is an example of controlling Solenoid 1 and 2, 11 and 12.

Sample Bits to Turn ON Solencids from the MIO 67 Power Plus AQIL
Theres are BOOL solencid control examples below.

Test Toggle Bits for
Sample Program
Test Toggle[4d]

MAC MIO 87
Solenoid 1

Station1Module3.Solenoid_1.0utput

Test_Toggle[S]

JC
10

Test Toggle Bits for MAC MIO 87

Sample Program Solenoid 2

Station1Module3.Solenoid_2.0utput

Test Toggle[s]

JC
10
Test Toggle Bits for MAC MIO 67
Sample Program Solenoid 11

Station1Module3.Solencid_11.0utput

Test_Toggle[7]
|

JC
10
Test Toggle Bits for MAC MID 67
Sample Program Solenoid 12

Station1Module3.Solencid_12.0utput

C
L

10.5.2 Other Solenoid BOOL Bits

Each Solenoid has different types of information that is accessible about the solenoid, such as output
control, output mirror status, whether the open circuit detection is enabled or not, and two kinds of faults.

Coil open / missing or Coil shorted.

— Station] Maodule3 [-...} [...1 udt_MI0_B7_Solenaid_Config
—| Station1Moduled.Solenoid_1 [on.l} [...1 udt_MI0_E7_Solenoid_Types
Station Module3 Solenoid_1.0utput a Decimal BOOL
Station] Module, Solenoid_1.0utput_Mirmor a Decimal BoOOL
Station Module3 Solenoid_1.0penCircuit_Enabled a Decimal BOOL
Station] Module3. Solenoid_1.Fault_Coild pen_Mizsing a Decimal BoOOL
Station Module3. Solenoid_1.Fault_CoilShorted a Decimal BOOL
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10.5.3 Example Controlling Solenoids via DINT tag names.

Solenoid outputs are easy to control using the Config_Tag_Name + Solenoid_Output_ALL.xx haming
convention. Here is an example of controlling Solenoid/Output 1 and 2, 11 and 12.

Test Toggle Bits for
Sample Program
Test Toggle[4]

WMALC MIO 87
Solenoid 1

Station1Medule3. Selenoid_1.0utput

JLE
1

Test Toggle Bits for
Sample Program

Test_Toggle[5]

MAC MID 67
Solenoid 2
Station1Meodule3. Solenoid_2. Output

Test Toggle Bits for
Sample Program
Test_Toggle[5]

WALC MIO 87
Solenoid 11

Station1Meodule3. Selenoid_11.0utput

1E
J L

Test Toggle Bits for MAC WD 87

Sample Program Solenoid 12

Test Toggle[7]
J1F
1

Station1Module3. Solenoid_12.0utput

10.5.4 Other Solenoid DINTs

Other DINT registers are accessible about the solenoids, such as output control, output mirror status,
whether the open circuit detection is enabled or not, and two kinds of faults. Coil open / missing or Coil

shorted.
+- Station] Module3.Salenaid_32 [ [...1 udt_MI0D_G7_Salenoid_Types
+/- Station] Module3. S olenoid_Output_All 0 Decimal DINT
+ Station] Module3. 5 olenoid_Output_RMiror_all 0 Decimal DIMT
+- Station] Module3. OpenCircuit_Enabled_All 1] Decimal DINT
+/- Station] Module3 Fault_CoilDpen_Missing_Al 0 Decimal DINT
_ | # Station]Module3. Fault_CoilShorted Al 0 Decimal DIMT
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10.5.5 Example Power Plus Pinout

PIN DESCRIPTION
1 O 1 0VDC (VALVES)
2 0VDC (ELEC.)
9 4 3 GROUND (PE)
4 24VDC (ELEC.)
3 5 24VDC (VALVES)
MAC Valves, Inc.
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10.6 MIO_67_Digital_lO v1.0

The purpose of this AOI is to get inputs or output data from the add-on module. Digital /O modules can
be configured for INPUT or OUTPUT. Depending on dipswitch selection.

AOI Sample Tag Names filled out Parameter Description
Type Examples
(VERSION 1.0 AOI shown)
MIO 67 Digital 10 MIO_67_Digital_IO User Given
MIO_E7_Digital 10 AOI Tag Name
- MIC &7 Digital 10 — map_MIO67_Input_data User Given
MIO_B7_Digital_IO Station1Moduled_A01 [ =l EN = EIP:I.DATA
map_MIOETY_Input_Data Valve Stack:|Data -
map_MIOS7_Output_Data Valve_Stack:0 Data map_MIO67_Output_data User Given
map_MIOET Config_Data Valve Stack:C.Data EIP:0.DATA
Config_Tag_Name Station1Moduled map_MIO67_Config_data User Given
Module_Location 4 EIP:C.DATA
Config_Tag_Name User Given
Port1_I01_Status & Config Tag Name
Port1_102_Status oe Module_Location Module Location
PortZ_I01_Status D& -
Port2_I02_Status 0e Number 1-12
Port3_I01_Status te DINT
Port3_I0Z_Status e Default:
Port4_I01_Status 0+ Declare the module
Portd_I0Z_Status 0e location, see picture
PorS_I01_Status 0e below as example
Port5_102_Status 0«
Porté_I01_Status le Portl_|01_Status Port IO Status
Portg_I02_Status 0« Portl_|02_Status Indicator
Port?_I01_Status & - -
Port?_I02 Status D& « ,
Portd_I01_Status 0e 0 = /0 "Off
Porta_I02_Status ne 1=1/0"On
Port8_|01_Status
Port8_102_Status
BOOL
MAC Valves, Inc.
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Example: Digital 10 is located in Module #4 location from EIP Adaptor.

Add-On Add-On Add-On Add-On Communication | Valves
Module #4 Module #3 Module #2 Module #1 Module
Digital I/O Power Plus Analog Analog
Dip Switches CURRENT VOLTAGE
0-0-0
In/NPN : In/NPN
Selection “1” Selection “11” | Selection “9” Selection “10”
o'|le ol|Tle CRIEE (7]

T o ° ]
-

I,g;l L = (1 ma
56 u

1010 o104
%

4

netio obowm

= - . PORTY  MORT2 ‘
T.to ouon l;lg :/u_c\nt :‘ aa‘g
5040 oloM 5".:[9 /;uou Qom0 /0_!__.« vowo ‘;o_u,_go- W
66 ©6 ©00 00 2
’/.l. oo 61: POWER €:g
I—;G_@.—l - T— P S Ot | 1O, T WP [ W W

Ladder Logic Example:
Leave the AOI enabled true all the time.

B MainProgram - R06_MAC_Digital 10

W SHBE® e w|| L2 X W Y vk ®

MIC &7 Digital IO Module Control ACI B
Leawve this RUNG enabled TRUE ALL THE TIME

WIO 67 Digital 10
—————WI0_&7_Digital_IO 3
0 MIO §7 Digital 10 —% 1
MIO_87_Digital 10 Station1Moduled_a0l ] BCEN ==
map_MIOS7_Input_Data Valve_Stack:|Data
map_MIOS7_Output_Data Valve Stack:0.Data
map_MIOS7_Config_Data Walve_Stack.C.Data | &
Config_Tag_Mame Station1Moduled
Module_Location 4
Port1_l01_Status 0+
Port1_l02_Status 0+
Port2_l01_Status 0e
Port2_l02_Status 0e
Port3_101_Status o0&
Port3_l02_Status o0&
Port4_101_Status o0&
Portd_102_Status o0&
PortS_101_Status 0+
PortS_l02_Status 0+
Ports_I01_Status 0e
PortS_I02_Status 0+
Port7_I01_Status 0+
Port7_I02_Status 0+
Portd_|01_Status 0+
Portd_|02_Status 0+
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10.6.1 Example Tag Port_x Structure

Port access can be written or read from Config_Tag_Name + Portx naming convention.

+ StationMaodulz foool) foool udt_MI0_E7_Module_Config | MAC MIO 67 &dd-On Module
+| Station]ModuleZ [eunl} ...} udt_MI0_B7_Module_Canfig | MAC MID E7 Add-On Modulz
—| StationModuled Mool ool udt_MIO_B7_Module_Config | MAC MIO B7 Add-On Module
+- Station]Moduled. Port_1 {awal | Rt udt_MID_E7Y_Module_Types MaC MI0 BY &dd-0On Module Port 1
+| Station1roduled. Port_2 [---1 {-.-1 udt_MI0_EY_Module_Types | MAC MID B7 add-On Module Port 2
+- Station1Maduled. Part_3 [...1 I...1 udt_MID_E7_Madule_Types MaC MI0 67 Add-On Module Part 3
+- Station1Maduled. Part_4 T I...1 udt_MID_E7_Maodule_Types MAC MID 67 Add-On Maodule Port 4
+ - Station Moduled. Port_& {eual [...] udt_MIO_E7_Module_Tepes | MAC MIO E7 Add-On Module Port 5
+- Station1Moduled. Port_E {aual | Rt udt_MID_E7_Module_Types MaC MI0 67 &dd-On Module Port B
+| StationTroduled. Port_7 Noool) loool udt_MI0_EY_Module_Types | MAC MID B7 Add-On Module Port 7
+- Station1Moduled. Port_8 [...1 ...} udt_MID_EY_Module_Types kel MI0 67 add-On Module Port 8
—| Station Moduled [...1 ...} udt_MI0_E7_Module_Config | MAC MID E7 Add-On Module
—| StationMaduled. Part_1 [...1 ...} udt_ MIO_EY_Maodule Types | MALC MIO E7 Add-On Module Part 1
Station] Moduled. Port_1.1M1 i] Decimal | BOOL MALC MIO B7 Add-0n Module Input #1 1/0 Condition
Station] Maoduled. Port_1.1N2 1] Decimal | BOOL MALC MIO B7 Add-0n Module Input #2 1/0 Condition
+/ Station]Moduled. Port_1.IM_Faw a Decimal | INT MaC MO B7 Add-0n Module Input &nalog Faw Value
Station]Moduled. Port_1.1M_aoltage 0.0 Float REAL MALC MIO 67 Add-On Module Input Analog Yoltage Value
Station] Moduled. Part_1.1M_Current 0.0 Float REAL MALC MIO 67 Add-On Module Input Analog Current ' alue
Station]Moduled. Port_1.1M_Scaled_Min 0.0 Float REAL MALC MIO 67 Add-On Module Intput Dezsired Scaled bin Walue
Station]Moduled. Port_1.1M_Scaled_Max 0.0 Float REAL MALC MIO 67 Add-On Module Intput Dezsired Scaled bax Value
Station] Moduled. Port_1.1M_Scaled_Output 0.0 Float REAL MALC MIO 67 Add-On Module [nput User Scaled Output
Station] Moduled. Port_1.0UT1 a Decimal | BOOL MALC MIO 67 Add-On Module Output #1 140 Contral
Station] Moduled.Port_1.00UT2 a Decimal | BOOL MaC MIO B7 Add-0n Module Output #2140 Control
+ - Station]Moduled. Port_1.0UT_Raw 1] Decimal [ INT MaC MIO B7 Add-On Module Dutput &nalog A aw YV alue
Station] Moduled. Port_1.0UT _Voltage 0.0 Float REAL MaC MO 67 Add-On Module Dutput &nalog ¥ oltage Value
Station]Moduled. Port_1.0UT _Current 0.0 Float RE&L MaC MO 67 Add-0n Module Dutput &nalog Current Yalue
Station] Moduled. Port_1.0UT_Scaled_Min 0.0 Float REA&L MaC MO 67 Add-0n Module Dutput Dezsired Scaled Min Y alue
Station] Moduled. Port_1.0UT_Scaled kax 0.0 Float REA&L MaC MO BT Add-0n Module Dutput Degired Scaled bax Value
| | Statiorn] Maduled. Part_1.0UT_Scaled Output 0.0 Flaoat REAL MALC MIO B7 Add-On Module Dutput Uszer Scaled Output

Port_x.IN1 Input 1 Condition for Digital /0
Port_x.IN2 Input 1 Condition for Digital /0
Port_ x.IN_Raw NOT USED for Digital I1/0
Port_x.IN_Voltage NOT USED for Digital I/0
Port_x.IN_Current NOT USED for Digital I1/0
Port x.IN_Scaled Min NOT USED for Digital I1/0
Port x.IN_Scaled Max NOT USED for Digital I1/0
Port_x.IN_Scaled_Output NOT USED for Digital I/O
Port x.OUT1 Output 1 Control for Digital I/O
Port_x.OUT2 Output 2 Control for Digital /O

Port x.OUT Raw NOT USED for Digital I/O

Port x.OUT _Voltage NOT USED for Digital I1/0

Port x.OUT _Current NOT USED for Digital I/O

Port X.OUT _Scaled Min NOT USED for Digital I/O

Port Xx.OUT Scaled Max NOT USED for Digital I1/O

Port x.OUT_Scaled_Output | NOT USED for Digital /10
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10.6.2 Example Digital 1O Pinout

PIN DESCRIPTION
1 2 1 24VDC
2 IN2/0UT2
5- 3 3 0VDC
4 IN1/OUT1
4 5 GROUND (PE)

10.6.3 Dipswitch Configuration

The module is broken down into two banks of 8 points. The left 4 connectors are
considered Bank A and the right 4 connectors are considered Bank B. The dipswitches shown in
Figure 5 will set the bank function of being either input or output connectors for these modules.
The pin outs can be found in Figure 6.

Each module has sixteen channels on the eight different connectors. The module can be
configured for sixteen inputs, sixteen outputs, or eight inputs and eight outputs. For the inputs,
along with setting the banks, you can also set whether they are for npn or pnp sensors. The table
below shows the dipswitch settings.

Dipswitch Bank A Bank B
A B C

0 0 O Input/NPN Input/NPN
0 0 1 Input/NPN  Output

0 1 0 Input/PNP Input/PNP
0 1 1 Input/PNP Output

1 0 O Output Input/NPN
1 0 1 Output Output

1 1 0 Output Input/PNP
1 1 1 Output Output
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