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Troubleshooting Manual
For
MI1/O-67 Serial Manifold

System Overview

The MI/0-67 is a highly configurable valve driver system with the options of a wide
variety of modules which allows the machine builder to interface directly the valves, sensors,
and other outputs to a master controller. This controller can run any of the five general
protocols of the EtherNet family (EtherNet /IP, Profinet, EtherCat, PowerLink, or Modbus
TCP).

For the purposes of this manual, referring to “EtherNet” will be calling out the
industrial protocol, not computer to computer protocol. There are differences between the
two.

This manual will address some of the challenges the operator could encounter during
system start-up and operation. It is broken down into various areas to guide the operator
during problems. Because each protocol and its software are different in look and approach,
they are talked about separtely.

General IP Addresses
A. Overview
All the protocols in the EtherNet family are based on the 32-bit number arranged in 4

octets. They look something like: 192.168.1.25 for example. You cann’t use the same IP
Address twice on the same network.

Depending on the controller type, there will be an error if there are two nodes
sharing an IP Address. Regardless of type, this will not allow the network to come online.

B. IP Config Tool
This tool will allow the user to set the IP Address of the MI/O-67.

First thing, the IP Configuration Tool must be downloaded to your computer. From
the link below, go to “Software” (about 2/3 the way down on the page), locate “IPConfig —
Utility for module TCP/IP configuration” and select “download” to the right.

https://www.anybus.com/support/file-doc-downloads/compactcom-40-series-
specific/?ordercode=AB6674

MAC Valves, Inc. Phone: (248)624-7700
30569 Beck Rd. Fax: (248)624-0549
Wixom, MI 48393

http://www.macvalves.com/ Page 5 of 79



http://www.macvalves.com/
https://www.anybus.com/support/file-doc-downloads/compactcom-40-series-specific/?ordercode=AB6674
https://www.anybus.com/support/file-doc-downloads/compactcom-40-series-specific/?ordercode=AB6674

Document: Ul-188 Rev. A

Once it is downloaded, select “IPConfig” under apps and the software will start. You
do not need to set the subnet mask or addressing on the computer at this point, just have the

MI/O-67 physically connected to the same network.

A window will appear which looks like Figure 1.

Figure 1 IPConfig Front Page

(1]

IP SN | Gw | DHCP | Version | Tupe | Mac |

1921681.25 2552552550  0.00.0 off 1001 MI/O-67 00-30-11-24-CE-81
Settings Scan Exit

From this page, you will notice there is one node connected, (if more than one node
is found, they will also appear here). It has IP Address 192.168.1.25, subnet mask of
255.255.255.0, DHCP is off, Version 1.01, Type is MI/O-67, and the MAC ID is 00-30-11-

2A-CE-81.

If you would like to change any of these or the come up as 0’s, then double click on
the note in question and an second screen will appear which is shown in Figure 2.

Phone: (248)624-7700
Fax: (248)624-0549

MAC Valves, Inc.
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Figure 2 IPConfig Tool Settings

Ethernet configuration

P IP address: | 192 . 168 . 1 . 25 DHCP |

192.168.1.25 C On 24.-CE-81
Subnet mask: | 255 . 255 . 255 .

o

& 0ff

Default gateway: ’ o .0 . 0 .0

Primary DNS: , 0 .0 .0 .0

Secondary DNS: | o .0 .0 .0

Hosthame: I

Password: l ™ Change password

New password: '

] r Exit

Set Cancel

From this screen, you can set any of the values shown. For most networks, the
DHCP should be in the “Off’state. Otherwise, the node will, when powered up, grab the
next available IP address and not necessarily the desired one. Select “Set” and the
information is transferred to the M1/O-67.

C. Web Configurator Tool

The next tool available for offline troubleshooting is the Web Configurator Tool. This
tool is embedded into the Comms Module and can be used to check out the stack health,
operate valves and outputs, and test inputs.

The first thing that has to be done to use this tool is to set the computer up on the same
subnet mask as the MI/O-67 being tested. For our example, we are using an independent
computer (from the PLC). Also, note, the PLC can not be running while using this system.
Unlike the PLC which is a Class 1 connection, this tool is a Class 3. This means any changes
to the software (ie operating a valve, testing a sensor) but be manually refreshed.

MAC Valves, Inc. Phone: (248)624-7700
30569 Beck Rd. Fax: (248)624-0549
Wixom, MI 48393
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The first step is to use the Control Panel and set the IP Address and Subnet Mask to
match up to the MI1/O-67. If this is already done, skip to i.

Figure 3 Computer Control Panel App

Adjust your computer's settings View by: Categor
System and Security User Accounts
Review your computer's status & G Change account type
1

Save backup copies of your files with File History
Backup and Restore (Windows 7) 1'52‘:'."1
Coro

Q& Network and Internet <
View network status and tasks L‘l,._r »  Clock and Region

Appearance and Personalization

) / Hardware and Sound Change date, time, or number formats

View devices and print -

e iew devices and printers

ﬂ Add a device Ease' of Access 2
Let Windows suggest settings

Programs Optimize visual display

[il, . Uninstall a program
4" Get programs

Select “Network and Sharing Center”

Figure 4 Network and Sharing Center

anel » Network and Internet

.l.-ln Network and Sharing Center
J View network status and tasks Connect to a network \

% Internet Options
¥=| Change your homepage Manage browser add-cns Dt

MAC Valves, Inc. Phone: (248)624-7700
30569 Beck Rd. Fax: (248)624-0549
Wixom, MI 48393
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Select “Change adapter settings” in left column

Figure 5 Adapter Set-Up

~ 1 2 - TIRI W P MITRE T P R RLTEWII WA LRIt T LYY

Ca ORI View your basic network i1

View your active networks
Change adapter settings

Change advanced sharing corp.macvalves.com
settings Domain network

Media streaming options
Change your networking settings

'{I. Set up a new connectior
il up a broadband, dial

[;"] Troubleshoot problems

Diagnose and repair net

Select “Internet Protocol Version 4 (TCP/IPv4)” as shown in Figure 6.

MAC Valves, Inc.

30569 Beck Rd.

Wixom, MI 48393
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Figure 6 EtherNet Card Set-Up

Qraaniza w Dicahla thic nahunrl davica Diasnac athic cannection Re
U Ethernet Properties X
‘ Networking
Connect using:

P TwinCAT-Intel PCI Ethemet Adapter (Gigabit)

This connection uses the following items:
a Client for Microsoft Networks ~

%3 File and Printer Sharing for Microsoft Networks
4 Q0S Packet Scheduler

4. Intemet Protocol Version 4 (TCP/IPv4)

[] s Microsoft Network Adapter Multiplexor Protocol
4 Microsoft LLDP Protocol Driver

[] 4 Intemet Protocol Version 6 (TCP/IPv6) v
< >
Install... ‘ Uninstall ‘ Properties
Description
Allows your computer to access resources on a Microsoft
network.

Select “Use the following IP address:”. Then type in the IP Address for the computer ensuring it

MAC Valves, Inc. Phone: (248)624-7700
30569 Beck Rd. Fax: (248)624-0549
Wixom, MI 48393
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will be on the same subnet mask as the MI/O-67. From there type in the subnet mask. In our
example in Figure X, since the MI/O-67 is using 192.168.1.25, we can not use that address so we
selected 192.168.1.50 because we know it is not reserved or being used. The subnet mask will force
the local net to only listen to addresses in the last octet. The first three octets have to match to make
this connection valid.

Figure 7 Setting Local Network IP Address

C e
q Internet Protocol Version 4 (TCP/IPv4) Properties X
General
TH  You can get IP settings assigned automatically if your network supports
—  this capability. Otherwise, you need to ask your network administrator
N for the appropriate IP settings.
s
tain an IP address automatically
8 ob 1P add I
E (®) Use the following IP address:
N IPaddress: | 192.168. 1 . 50 |
E Subnet mask: | bs55.255.255. 0 |
- Default gateway: I l

L

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: | ; g . ‘

Alternate DNS server: l ; > : l

[ validate settings upon exit T

Cancel

The computer is now ready to start using the Web Configurator Tool.

MAC Valves, Inc. Phone: (248)624-7700
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i WebConfig Overview Page

To invoke the Web Configurator Tool, start the Chrome explorer and type in the IP
address (192.168.1.25 in our case) for the M1/O-67. The screen shown in Figure 8 will
appear.

One thing to note when using the WebConfig tool, the computer has to be compatible

with the protocol of the MI/O. For example, if the computer is not set up for EtherCat, then
the tool will not be usage.

Figure 8 WebConfig Overview Page

192.168.1.25
@
~N / ~C AnFr
\J & : ]
=) @ @
DEVICE .
. A \
3 Device Overview Etheni'et/IP
Overview
Status Communications Module Details CRefresh
Device Name: MI/O-67®
Control Uptime: 0 days, Oh:0m:3s
Network Network CPU Load: 13%
Network Interface; EtherNet/IP BB DLR { FW v1.39.2 )

1/0 Data

Al Additional Module Information

CONFIGURATION Module Module Module Serial Hardware Software
Number Type ID Number Version Version

1. Network 0 Communications 0xAD3DIF58 1.0.0 1.1.16

2. Topology 0 Refresh

3. Device

On this page, you can see the basis interface information under “Communications Module Details”.
Below that, the specifics for the modules. Here, we only have a Comms Module connected which
has serial number 0XA03D9F58, it is hardware version 1.0.0, and software version 1.1.16.

The WebConfig tool is a Class 3 connection so manual refreshing of data whether it is inputs or
outputs will be required.

MAC Valves, Inc. Phone: (248)624-7700
30569 Beck Rd. Fax: (248)624-0549
Wixom, MI 48393
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ii. WebConfig Tool Status Page

Figure 9 WebConfig Status Page

ol

- WebConiii@

DEVICE

. \ s
x Device Status Flags Etheri'et/IP
Overview
Lists device fevel status information.
Status
Control Name Status Descaription CiRefresh

Network Running All slave modules are operatational
Backplane cyclic cutput data {(master->slave) is invalid
For outputs to be valid all of the following must be true :
Qutputs Valid - Detected module ID list matches configured list.
- All backplane modules are QPERATIONAL,
- The primary network state is OPERATIONAL/RUNNING.

1/0 Data

All Parameters

CONFIGURATION

1. Network Inputs Valid TRUE Backplane cyclic input data (slave->master) is valid
2. Topology Config Valid TRUE Detected module ID list matches configured list
3. Device Config Busy Configuration completed

Device Error Flags

Lists device fevel error information. "Latched™ fields may be cleared by the use of the “Error Reset" control functicn. All other
errors are asserted only while the error condition is active and will be automatically cleared when the error condition is removed.

Name Status Description {Refresh
Backplane Mcdule
NVS Checksum

CAN - Error Passive

By selecting “Status” in the left column, the page shown in Figure 9 will appear. After
refreshing (blue buttons on the right side of the page), the Device Flags will appear. In this
case, everything is normal and there are no errors to report. If there was a faulty module, they
this page would show that. The Device Error Flag portion will also direct you to the problem
area.
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Figure 10 WebConfig Control Page

DEVICE

Device Control Ethen'et/IP

Overview
Provided below are device control functions that may be used in conjunction with other pages. This page is typically used during

Status provisioning of a new system to store the configuration data parameters or to revert to factory defaults.

Control

Action Description

Network

Store configuration data to non-volatile memory.

1/0 Data Store

Configuration To prevent overrun errors on the backplane, this command should not be used while the device

All Parameters is in a running/operational state,

CONFIGURATION

1. Network Attempt to reset all active errors.

The device will clear latched error events and attempt 1o set the backplane modules to the

% Topology Error Reset cperational state

+Run+

3. Device

it is not recommended to use this control while the device is in a running/operational state as
this parameter may be actively controlled by the network {i.e. from a PLC),

Reset all backplane modules.
Backplane The device will stay online while the backpiane modules are effectively reset and reconfigured.
Reset
It is not recommended to use this control while the device is in a running/operational state as
this parameter may be actively controlled by the network {i.e. from a PLC)
Device Perform a device reset.
Reset All volatile dats will be reset, This is equivalent to a power-on reset.
Perform a factory reset.
Factory All volatile and non-volatile data will be reset, It may be required to reconfigure the network
Reset settings before the device is accessible from this webpage.
This will place the device in an out-of-box configuration.
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Figure 11 WebConfig Network Page

WebCormiid

SIATTVA

DEVICE Ethen'et/IP

Network Status

Status and statistics of network interfaces.

Current IP Settings

DHCP; Disabled
1P Address: 192.168.1.25
1/0 Data Subnet Mask: 255.255.255.0
Gateway Address: 00.00
All Parameters Host Name:
CONFIGURATION Domain name:
DNS Server #1: 0.0.00
1-Network DNS Server #2: 00.00
2. Topology
3:Device MAC Address: 00:30:1 1:2A:CE:8 1
Port 1: 100 FDX
Port 2: No Link

¥ Interface Counters

Port 1 Port 2 Internal {JRefresh

n Octets: 106968 0 49928
In Ucast Packets: 183 0 126

n NUcast Packets: 552 0 280
In Discards: 0 0 0

n Errors: 0 0 0

In Unknown Protos: 0 0 0

Out Octets: 49070 0 43561
Out Ucast Packets: 118 0 115
Out NUcast Packets: 8 0 3

Out Discards: 0 0 0

Out Errors: 0 0 0

¥ Media Counters

Port 1 Port 2 {JRefresh

Alignment Errors: 0 0
FCS Errors: 0 0
Single Collisions: 0

C o

The next area of the tool that can help in troubleshooting or pre-testing I/O is located in
the “I/O Data” section of the software.

In this section, all inputs and outputs on the stack and be operated and monitored. The
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tool is a Class 3 connection so changing an output will require refreshing prior to it going to
the stack and toggling a sensor on the stack will require refreshing prior to reading it on the
Web Config page.

Also, the data is in Binary Coded Decimal format. Refer to Table 1 for a conversion
chart for inputs and outputs.

Table 1 Binary Code Decimal Conversion

Channel
Decimal Value 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

4 e X e e e e e e e

8 e G e T
16 - - = = X = e = e e
32 - = - = X e = e
64 e R G e R
1024 - - - = = = - - = - X - = = =
2048 - - - = = = - - = - - X = = =
4096 - - - = - = - = = - - X = =
8192 - - - = - = - - = - - - =X = -
16384 - - - = = = - - = - - - = - X -
32768 e T R S

This conversion will be needed for the next part.
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Figure 12 WebConfig 1/0 Data Page
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DEVICE

Device I/0 Data Ethen'et/IP

Instance Name {JRefresh

Overview

Status

54784  Device Inputs

Control
Network
1/0 Data

All Parameters

CONFIGURATION

1. Network

= 2n ool Wy =t e
o o o o o o o

2. Topology 55040  Device Outputs 1
3. Device :
2|0
3|0
4|0
5 (0
6|0
700
Module 1/0 Data
Instance Name Value {Refresh
16384 o [o
1|0
20
3|0
40

Shown in Figure 12, is the I/O Data section of the WebConfig Tool where the valves
can be operated from. The sequence to operate a valve is find the valve channel (here is it the
first solenoid) convert that number(s) (if more than one) to decimal (see Table 1), if it is the
first 16 solenoids, place that number in Instance 55040:0 and hit “Set” button. If it is the next
16 solenoids, place that number in Instance 55040:1 and hit “Set” button. The command will
echo back in Instance 54784 Device Inputs.
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Figure 13 WebConfig Overview Page

AL /057 e

DEVICE

Device Overview Etheni'et/IP
Device Name: MI/0-678

Control Uptime: 0 days, On:0m:Bs

Network Network CPU Load: 13%
Network Interface: EtherNet/IP BB DLR { FWv1.39.2)

1/0 Data

T ppm— Additional Module Information

CONFIGURATION Module Module Module Serial Hardware Software
Number Type ID Number Version Version
1. Network 0 Communications OXAD3D9F38 100 1.1.16
2 Topology 1 Digital /0 0470030191 ONAD3C12AE 131 1.1.16
_ 2 Digital 1/0 Ox72030191 OXAD3C12B4 131 1116
3. Device 3 Digital 1/0 0472030191 DXAD3C1249 131 1116

In Figure 13 above, the stack which is connected has three Digital 1/0 Modules, the
first being configured as an output module, the next two has PNP input modules. They all
have Version 1.1.16 on their firmware. This is one way to judge the basis health of the stack
in the case it does not connect to the PLC. If the modules that are on the stack do not appear
on this list, then the backplane of that module is not functioning properly and must be
replaced. It is also important to note that when a module needs to be physically added or
subtracted from the stack, the power should be off. Changing the modules with the power on
could damage them.
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Figure 14 WebConfig Module 1/0 Data Page (Inputs)

Module 1/0 Data

Instance Name Value JRefresh
16384  Digital I/O [I-NPN-I] 0:

2

3

4

5

6

70

16400  Digital 1/O [I-PNP-]

o
- o o o o o o oo o oo o0 oo oo

16416 Digital 1/0 [1-PNP-I]

N MR Wy 2R

18432

1=
o o o o o o o o o o

From the stack configuration shown in Figure 13, we are running a test for the health
of some of the input channels on one of the input modules (module 3 in this case). Channels 5
and 6 (on Connector 3) and Channel 7 (on Connector 4) or active. A Refresh is required to
update the date. Shown in Instance 16416:0 is the decimal valve of 112. This works out as a
value of 16 for Channel 5, 32 for Channel 6, and 64 for Channel 7 (112 = 16 +32 + 64).
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Figure 15 WebConfig I/0O Data Page (Outputs)

20480  Digital /O [I-NPN-I] o

20496 Digital I/0 [1-PNP-]

i 2 T G TR S

TSN CHE Wi

20512 Digital I/O [I-PNP-1]

12

[t ol I B e S e

20528

o o o o oo o0 o0 o0 oo o0o0o0 o0 oo o0oo0o0o0o0o0oo0ooooo o

If the module which needs to be tested is an output device, then they will be operated
under the Module Output section of the I/0O Data page. Shown in Figure 15, are the three
Digital 1/0 modules on the test stack for their output areas. If the modules were configured as
outputs, they Instances 20480, 20496, and 20512 will operate those channels.
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Figure 16 WebConfig Device Configuration Data Page

WenConiie

Ethen'et/IP

Device Configuration Data

QOverview

o The device consists of two configuration data instances. Each instance consists of 8 space-separated hexadecimal octets,
atus

Instance Name Value {JRefresh
55296 Valve Safe Setting/Value 3F 000000 1500 CO 00
55297  Valve Open Load Detect FF FF FF FF 00 00 00 00

Control
Network

1/0 Data

Alipanis Module Configuration Data

Each backplane module consists of ene configuration data instance, Each instance consists of 8 space-separated hexadecima
octets. Please Note: Backplane module configuration is stored locally on the given module and not on the communications
module. This means configuration must be done on existing modules only.

CONFIGURATION
1. Network
2. Topology Instance Name Value {JRefresh
3. Device 24576 Digital 1/0 [I-NPN-I] 00 00 00 00 00 00 00 00
24592 Digital I/0 [I-PNP-I] 00 00 00 00 0000 00 0C
24608 Diaital 1/0 fl-PNP-Il 00 00 00 00 00 0C 0C 00

Shown in Figure 16 is the Device area of the tool. Here is where any special
configurations can be set such as the Open Load Detect or the EtherNet signal default
values. Shown is the set up to test the continuity of all of the valve channels (value FF FF
FF FF in Instance 55297) and operating the first six solenoids in the event of EtherNet
failure (value 3F in Instance 55296). Our test stack has three double solenoid valves.

Shown in Figure 17 is the result of a test whereas the three A solenoids are operated
(Channels 1, 3, 5 for a value of 21) and all the channels have the open load detection
enabled. Shown in Instance 54764:4,5,6,7 are the values of 65472, 65535,65535, and
65535. We have good connections to the three double solenoid valves (Channels 1-6). Thus
a valve of Channel 1 =1, Channel 2 = 2, Channel 3 =4, Channel 4 = 8, Channel 5 = 16,
Channel 6 =32 becomes 1 + 2 + 4 +8 + 16 + 32 =63. Then 65535 -32 = 65472 which tells
us that there is nothing connected to the last 26 Channels. This is a good way to check the
continuity of the stack.
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Figure 17 WebConfig 1/0 Data With Configuration Example
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Ethen''et/IP

Device I/0 Data

Instance Name O)Refresh

Qverview
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54784  Device Inputs

Control
Network
1/0 Data

All Parameters

CONFIGURATION

1. Network

2. Topology 55040  Device Outputs

3. Device
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Module 1/0 Data

MAC Valves, Inc. Phone: (248)624-7700
30569 Beck Rd. Fax: (248)624-0549
Wixom, MI 48393

http://www.macvalves.com/ Page 22 of 79



http://www.macvalves.com/

Document: Ul-188 Rev. A

Figure 18 WebConfig Topology Page

Detected Module List Information Ethen''et/IP

Below is a table containing the currently detected modules' information

DEVICE

Overview

Status
Control Module Module Module Serial Hardware Software

Number Type ID Number Version Version
Network 0 Communications OxAD3D9F58 1.0.0 1.1.16

1 Digital 1/0 0x70030151 OxAD3C12AE 13.1 1.1.16
1/0 Data AsEniay 5 >

2 Digital /0 0x72030191 0xA03C12B4 1.3.1 1.1.16
All Parameters 3 Digital I/O 0x72030191 0xAQ3C12A9 1.3.1 1.1.16

: C)Refresh

suiienl  Configured Module List
1. Network oy, ; - . s : T y :

n application, the configured medule identity list can be written by a PLC application which acts as a security key to ensure that

2. Topology the 1/O process dats is what the PLC application expects. If the configured list does not match the device’s detected moduie

identity list, the device will not permit output data to be exchanged; effectively leaving the device in a safe state.

3. Device
The list below must contain a sequential list of modules. The first cccurrence of “None™ will invalidate the remaining module
selections in the list. The device will auto-populate this list with the currently detected backplane modules when an I/O
coennection has been established on the network. This behavior makes writing to this list optional; though, if the user wants to
control the device solely through webpage interaction, this list may need to be written each time the device is powered on since
there will be no I/O connecticn in this situation,

Module Module Module
Number Type ID

1 Digital I/0 [I-NPN-1] 0x70030191 Channels (0-24V): 1-16 IN (NPN}
Digital 1/0 [I-PNP-1] 0x72030191 Channels {0-24V): 1-16 IN (PNP)
Digital I/0 [I-PNP-1] 0x72030191 Channels (0-24V): 1-16 IN (PNP)
0x00000020

0x00000000

0x00000000

0x00000000

0x00000000

0x00000000

0x00000020

0x00000000

0x00000000

Desaription

W W =~ o U AW

ra

Wite Module List

Another area where you can check the stack configuration is located in the “Topology”
section of the tool. Shown in Figure 18 is the test stack with three Digital 1/0O modules
configured for PNP input mode.

Also above is shown the serial numbers, IDs, and hardware and software version

levels.
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Power Wiring and Connectors

A. Connectors - Power

The MI1/O-67 has two paths for power. There are also two options for power
connectors for this product. The power connector located on the top of the MI/0O-67 Comms
Module. The pin-out for the five pin connector is shown in Figure 19. The pin-out for the
four pin connector is shown in Figure 20.

If it is desired to add or subtract modules from the stack, it is very important to remove
all the power prior to connecting or discounting the modules. Failure to do this could
result in module damage.

There are two separate power systems on the power connector. The first is the
+24VDC required for the valves. The largest current a single valve can consume is 500mA.
Since there can be up to 32 valves, it is important that the power supply be able to supply the
8.0A which would be required to energize a fully loaded system. The second being the power
required for the electronics. Also, it is possible to run the electronics independent of the
valves. Ifit is desirable to keep the electronics “awake,” while the valve power is off, then
two separate power supplies will be necessary. By disconnecting the valve power supply and
keeping the electronics supply active, the node will stay online but the valves will not operate.

Please note that it is also important to make a connection to the Earth.

As far as the Electronics and 1/0 power is concerned; it depends on the number of
modules and the load on each module. For starters, the Comms Module will draw about
140mA. The Digital I/0O will draw 60mA without loads (sensors). The Analog Voltage
Module will draw 115mA (assuming all outputs are full on). The Analog Current Module will
draw 130mA (assuming all outputs are full on). The Power Plus Module will draw 50mA.
The maximum capacity for the electronics power line is also 8.0A. Refer to the Power
Handling Section (10) for the load calculations.

There is an excel tool available for current calculations.
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Figure 19 Power Connector, 5 Pin, Pin-Out

PIN DESCRIPTION
0VDC (VALVES)
0VDC (ELEC.)
GROUND (PE)

24 VDC (ELEC.)
24 VDC (VALVES)

N
S On
&I UFJUR N N

3

The MI1/O-67 system has two power paths for the valves and the modules as shown in
Figure 1 in Section 1.A. In addition to that, the Power Plus Module uses an external power
connector to operate the valves connected to that module.

Figure 20 Power Connector, 4 Pin, Pin-Out

ETHERNET IP MODULE SN: XXKXXHXKX
MAC [ID; XX-XX-XX-XX-XX-XX

PIN DESCRIPTION

1 4 1 ovDC (VALVES)
2 QVDC(ELEC.)

2 3 3 24VDC (VALVES) WIXOM, Ml USA
4 24 VDC (ELEC.) LIEGE, BELGIUM

TAIPEI, TAIWAN

a. Valve Power
The first power system is for the valves on the stack. It is isolated from the electronics
power and thus can be separately disconnected if desired. It can pass up to 8A at 24VDC
maximum. To calculate the total power for the valve line, use the following formula:

Total Current (Amps) = Number of Valves x (Valve Wattage/24) +0.4A < 7.6 Amps.
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If there are valves of different wattages on the stack then each group of wattages must
be added up separately. Thus:

Total Current (Amps) = [Number of Valves (Wattagel) x (Valve Wattage1/24)] + [Number of
Valves (Wattage2) x (Valve Wattage2/24] + [Number of Valves (Wattage3) x (Valve
Wattage3/24] + [Number of Valves (Wattage4) x (Valve Wattage4/24)] .....etc.

Note: Valve wattage must be < 12 watts per channel at 24VDC.

b. Electronics Power

There is an isolated power line which also can handle up to 8 Amps at 24VDC. This
line is used for the EtherNet electronics, module electronics, and the electronics (but not the
outputs) of the Power Plus Module.

c. Comms Module

The Comms Module will consume 140mA from the 8A total. Thus, for additional
modules, and assuming there is 8A available at the connector, the first module will have 7.86A
maximum to work with.

d. Analog Module, Current

The Analog Module can operate 4 channels of 4-20mA outputs at the same time. If
all the channels are running at maximum output the module will consume 130mA from the
electronics power allotment per module.

e. Analog Module, Voltage

Like the Analog Current Module above, the Analog Voltage Module has four
channels which can output 10V at a maximum of 16mA per channel. This module will
consume, at maximum output, 115mA per module from the electronics power allotment.

f. Digital I/0O Module

The modes of the Digital 1/0 Module must be considered when calculating the
module’s current draw.

If the module is run completely as an output unit, then the total current draw will be
60mA (for the module) + (number of channels used up to 16 x current load of the outputs).
For example, if there are 16 outputs at 250mA per device, then the current draw will be
60mA + (16 x 250mA) = 4.06A. Care must be taken with this module because the
individual channel maximum outputs are 0.5A and if the unit is loaded down to the
maximum (16 x 0.5A) it is possible to completely load the entire stack and take the EtherNet

off line.
‘@ MAC Valves, Inc. Phone: (248)624-7700
—2& 30569 Beck Rd. Fax: (248)624-0549
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If the module is used only as an input unit, then the draw of the sensors must be
taken into account. This works out as 60mA for the module and then the current draw of
each sensor x the number of sensors on the module. For example, if there are 16 Hall Effect
proximity sensors on the module and each sensor draws 2mA, then the total current draw for
the module will be 60mA + (16 x 2mA) = 92mA total.

Using the module as a combination input/output module will require using input and
output current calculations plus the module current draw (60mA).

g. Power Plus Module

The Power Plus Module can operate up to 12 0.5A loads (valves, outputs, etc.).
However, this power does not come from the electronics total. The module itself draws
100mA. The load power comes from an isolated source by way of the min connector on the
module’s top.

h. Power Distribution

The stack’s power distribution is shown in Figure 11. The Electronics power handles
all the module electronics plus the 1/0 electronics for the Digital and Analog I/O Modules.
This is routed through the backplane along with the CAN control signals. The stack valve
power comes from the Comms Module power. The Power Plus Module has a separate source
for its loads.

Figure 21 Stack Power Distribution

I valve MI‘ o SLackK UNTY

If this pwr is E-stopped. you lose
valve stack pwr only. The node remains
alive along with all the modules
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B. Power Troubleshooting Chart
a. Symptom
M1/O does not connect to the Master PLC
b. Cause/Cure
Verify the electronics power to the Comms Module. If the power is OK, check the IP Address

and subnet mask. The LEDs on the Comms Module will light up whether the IP Address is set
correctly or not. It just needs power for the unit to start searching for an EtherNet line.

Cc. Symptom
Valves do not operate
d. Cause/Cure

No valve power, check wiring to main power connector, check power supply. Also, check if there is
a power cut-off switch used and functioning.

If you are attempting to operate it by way of the Web Configurator, check the power cable. If you
are using the PLC, check the power cable and configuration table.

Also note that if the valve power is not available, a latched error will appear in the code to the PLC.
Refer to the 1/O table for the Protocol User’s Manual on how to reset this bit.
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Stack Valve Operation
A. Configuration

The protocols are all different in how to set the stack configuration into the PLC. For
example, EtherNet I/P is shown below. ProfiNet and EtherCat configures automatically.

If the stack has only valves and no additional modules, then the primary
configuration will start with setting the configuration byte C.Data[0] = 16#00 as shown in
Figure 22.

Figure 22 Configuration for Comms Module Only Stack

P
Scope: [E(Oms_aszonj | show: |Al Tags % } v
Name 58 v [Vahe Force Mask | Stjle Data Type Description [Constant
+ MIO67_25:1 {vs Tess) _0080:MI0_67_D.
= MI067_25C = Tt _0080:MI0_67.6... O
b | = MIO67_25C.Data 5 {ene]|Hex SINTH liules (Comms Madule |
+ MIO67_25C.Datal0] 16 not included, place a valus of 0
|| edMOs72E nealll Les00 /8 e SINT_for € Dath[0] for the natle heing
+ MI067_25C Datel2] 1 Hex SINT tidly
+ MI067_25C Data[3] 1 Hex SINT |
+ MIO67_25C Datald] 1 Hex SINT
+ MI067_25C Datal5] 1 Hex SINT
+ MIO67_25C Datal6] 1 Hex SINT
+ MI067_25C.Data[7] L Hex SINT
| | MI067_25C Datafs] 1 Hex SINT
+ MIO67_25C.Data[9] 1 Hex SINT
+ MI067_25C Datal10] 1 Hex SINT
+ MIO67_25C Datal11] 1 Hex SINT
+ MIO67_25C Data[12) 1 Hex SINT
|| = M067_25C Data[13] 1 Hex SINT
[ 4+ MI067_25C Datal14] 1 He SINT
4 '» \ Monitor Tags £ Edit Tags / ]|« -

If additional functions such as Open Load Detection or EtherNet Fault are required,
refer to Section 11.

B. Valve Operation

The valves on the stack or broken down in four bytes of output. The first solenoid
(Valve 1, Solenoid A) start with O:[2].0, as shown in Figure 23. Figures 24, 25, and 26
show examples of other output channels on the stack.
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Figure 23 Valve 1, Solenoid A Output Location

Scope: |MjChis_Bston_1 | Show: | Al Tags vl
Name == v |Value «[Force Mask €[ Style Data Type Description Constant ~ pl
= Timer1 {---} f---) TIMER ] ;
— MIO67_250 ) ] _0080:MIO_67_5... O B
— MIO67_250.Data el f{---)|Hex SINTI210] B
+ MIO67_25:0.Data[0] 16400 Hex SINT
+ MIO67_250.Datal1] 16#00 Hex SINT = S S T | Pem——
— MIO67_250.Datal2] 16401 Hex SINT O e
MIO§7_250 Datal2].0 A —~>— [ bt v
MIO67_25:0.Datal2] 1 0 Decimal BOOL
MIO67_25:0.Datal2].2 o Decimal BOOL
MIO67_25:0.Data[2] 3 0 Decimal BOOL
MIO67_25:0.Data[2].4 0 Decimal BOOL
MIO67_25:0 Data[2] 5 ) Decimal |BOOL
| MIO67_250 Data[2].6 o Decimal BOOL
MIO67_25:0.Data[2].7 0 Decimal BOOL
+ MIO67_25:0.Data|3] 16#00 Hex SINT £
& MIO67_250 Datald] 16400 Hex SINT ]
+ MIO67_250.Data[5] 1600 Hex SINT g
+ MIO67_25:0.Datal6] 18#00 Hex SINT @
4 ' \ Monitor Tags A Edit T20s / = R >
.

Scope: {mthns_astonj vl Show: | Al Tags vl
Name 25 7 |Vaue € | Force Mask €| Style Data Type Description Constant A
i+ Timerl {oel [oae) TIMER ]
— MI067_250 Vs =) _0080:MI0_67.5... N
— MI067_250 Data Tl {oe-} |Hex SINT[210]
+ MI067_250 Dataf0] 16400 Hex SINT
+ MI067_250 Data[1] 16400 Hex SINT
+ MI067_250 Data(2) 16400 Hex SINT
= MIO67_250 Data[3] 16480 Hex SINT
- MI067_250.Data3).0 0 Decimal |BooL
MIO67_250.Datal3} 1 0 Decimal {BooL
MI067_250 Data[3)2 0 Decimal |BooL
0
:zgﬁgz:gﬁ ; g::: %gt For Solenoid.16, Address is:
“MI067_250 Datal3]5 0 Decmal BOOL 0.Datal3].7
-MI067_250.Datal3] 6 0 Decimal BOOL
MI067_250 Data[3] 7 1 o g
+-MI067_250 Datal4] 16400 Hex [sINT
+MI067_250 Datal5] 16400 Hex [sINT
1+ MIO67_25:0.Data[6] 16400 Hex [SINT "
¢ \ Monitor Tags {Ed Tags / - >
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Figure 25 Solenoid 16 Output Location

Scope: Im(}ms_ﬂstonj ‘ Show: |All Tags
Name =8 7 | Value + | Force Mask « Data Type Description Constant
+ Timer1 oo ( ) TIMER (]
'~ MI067_250 e =) _0080:MI0_67.5... 0
= MIO67_250 Data feeed [ .} |Hex SINTR210]
'+ MI067_25:0 Data0] 16400 Hex SINT
+ MIO67_250 Dataf1] 16400 Hex SINT
+ MI067_25:0.Datal2] 16400 Hex SINT
— MIO67_250.Data[3] 16820 Hex SINT
MIO67_250.Data[31.0 o] | Decimal BOOL
-~ MI067_25:0.Data[3).1 0 Decimal |BooL
MIO67_25:0.Data[3].2 0 Decimal [BooL
MIO67_25:0.Data[3)3 o Decimal |BooL e x
" MI0§7_250 Datal314 0 Decimal IBOOL For Sol_eno:d 16, Address is:
MI067_250 Datal3]5 o Decimal |BooL .
- MIO67_250 Data[3} 6 0 Decimal BOOL
MIO67_250.Data[3].7 1 - |
'+ MIO67_25:0.Datald] 16400 Hex "~ [SINT
+ MI067_25:0.Datal5) 16400 Hex SINT
+ MIO67_25.0.Dataf6] 16400 Hex SINT L
«h» \Mor:;t'c;ﬁa:: ,(“Edﬁags = = ] < — >
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Figure 26 Solenoid 32 Output Location

_
Scope: ’m&ns_BstonJ v | Show: lNI Tags
Name [z8 7 | Value & | Force Mask €| Style Data Type Description Constant A
= MIO67_250 i ol _0080:MI0_67.5... ]
= MI067_250.Data {ven) [ere]|Hex SINT[210]

+/ MI067_250.Data[0] 16400 Hex SINT

+/MI067_250 Datal1) 16800 Hex SINT

+ MIO67_25.0 Data[2] 16400| Hex SINT

+ MIO7_250.Data[3) 16400 Hex SINT

+ MI067_25:0.Dataf4] 16400 Hex SINT

— MIO67_25:0.Data(5} 16480 Hex SINT
MI067_25:0 Data[5].0 0 Decmal BOOL
MI0§7_25:0 DatafS} 1 0 Decimal BOOL
MI07_250.Datal5]2 0 Decimal BOOL |
MIO67_25:0 Data[5].3 0 Decimal BOOL
MI0G7_250.Datal5) 4 0 Decinal BOOL | orsclenciniRT
MI067_250.Datal5]5 0 Decimal BOOL g
MIO67_250.Data[5]6 0 Decmal BOOL e
MIO§7_25:0 Data[5].7 1 & o |

+ MI067_25:0.Datal6] 16400 Hex SINT |

+ MI067_250.Data[7] 16400 Hex SINT [ G

0 \Mor:;t?ﬁa:s’\ Angdi{?ags iy ; g ] < o ‘ >

Table 2 Stack Valve Output Bit Assignment

Byte Description

O:Data[2].0 Valve Channel 0, Valve 1, Solenoid A
O:Data[2].1 Valve Channel 1 (Valve 1, Solenoid B if double or
Valve 2 Solenoid A if single)

O:Data[3].0 Valve Channel 8

O:Data[3].7 Valve Channel 16

O:Data[4].0 Valve Channel 17

O:Data[4].7 Valve Channel 24

O:Data[5].0 Valve Channel 25

O:Data[5].7 Valve Channel 32

Note: the valve channel assignment is based on the number of solenoids, not the
number of valves due to the possibility of having a stack with both single and double
solenoid valves on it.
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3. Analog Module Wiring and Connectors (Configurable Type)

A. Connectors

The four connectors for these modules on the top of the M1/O-67 are shown in Figure
27. The pin outs can be found in Figure 28.

The pin out for each connector is dependent on whether it is configured as an Output or

Input.

Each module has four channels on four different connectors. The modules
themselves are either 0-10V 1/O or 4-20mA 1/0O.

The function of each connector (whether it is an input or output)

Figure 27 Analog 1/0 Module, Configurable Type

Configuration

(]

MODEL MIO67A-AN-XX-XX MOD: XXXX |
1 2 3 4 PWR COMMS
e s

Dipswitches _>’f§

Under Window

| HeloleWel’ @03

Connector 3

Connector 1

. ~‘§?“ g 9 'm

Connector 4

Connector 2

I R@02@ ®@l4@04

“sob ( /@
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Figure 28 Analog Module (Configurable) Pin-Out

ANALOG |/0 CURRENT MODULE  sn:
CONFIGURABLE IN /OUT

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

0VDC/0VDC (OUT) TGRSR
0 VDC (IN) LIEGE, BELGIUM
GROUND (PE) TAIPEI, TAIWAN

(&) ] —

\

w N
OB wWwN =

ANALOG /0 VOLTAGE MODULE  sn:
CONFIGURABLE IN / OUT

PIN DESCRIPTION
1 2 1 24vDC
2 0-10VDC (IN /OUT)
5- 3 3 0VDC/0VDC (OUT) T
4 0VDC(IN) LIEGE, BELGIUM
4 5 GROUND (PE) TAIPEI, TAIWAN
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As shown in Figure 28, depending on how the connectors are configured sets the pin-out
for that connector. For example, if you have a 0-10V module and you configure a connector
to act as an output, then Pin 2 is the Positive output and Pin 3 is the Negative Output along
with the common for the 24VDC. If you have a 4-20mA module and you configure a
connector to act as an Input, then Pin 2 is the Positive input and Pin 4 is the Negative Input.
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B. Module Configuration

Each connector on the module can be configured as an Analog Output or an Analog
Input. The type depends on whether you have an Analog Current Module, an Analog Voltage

Module.

The configuration is done by way of the four dipswitches under the window on the
module near the top as shown in Figure 27.

Figure 29 Dipswitch Configuration
V

VV@NVV —
Switch Position
for Inputs

The controller must also be configured. This is done in the configuration table for the
controller. The module’s type is loaded in according to Table 2 below where Byte X is the

first byte of this module and so on.

If there was only one module on the stack, Byte X would be Byte 2. If the Digital 1/0
module was the second module of a two module stack, then Byte X would be Byte 6. The
values below are given in hex format. This will also be discussed in the Byte Definition,

Configuration Section 9-A.
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Table 3 Analog Module Configuration

Analog Current Module
Byte X 16#91
Byte X+1 16#01
Byte X+2 16#0c
Byte X+3 16#82

Analog Voltage Module
Byte X 16#91
Byte X+1 16#01
Byte X+2 16#0c
Byte X+3 16#81

C. Indicator LEDs
Each connector has two LEDs near them. The LEDs are solid green when the everything is

running normally. They will change to red when there is either an overvoltage (for the current
module) or overcurrent (for the voltage module) fault.
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4.

Analog Module Wiring and Connectors, Non-Configurable Type

A. Connectors

The four connectors for these modules on the top of the M1/0O-67 are shown in Figure
29. The pin outs can be found in Figure 30.

Each module has four channels on four different connectors. The modules
themselves are either 0-10V 1/O or 4-20mA 1/0O.

Figure 30 Analog 1/0 Module, Non-Configurable Type

aq © &
: MODEL: MIO67A-AN-XX-XX MOD: Xxxx |
PWR COMMS
[ ] [ X }
[ =

MIUOE7

| N1el0l®e @3 ®03

Connector 1 “ =

. ReRe el4eo:

CONNECLOr 2 me—- \

Connector 3

Connector 4
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Figure 31 Analog 1/O Pin-Out

PIN DESCRIPTION PIN DESCRIPTION
1 1 0-20 mA (OUT) 1 1 0-10 VDC (OUT)
2 0VDC(OUT) 2 0VDC(OUT)
K- 3 0-20 mA (IN) K- 3 0-10 VDC (IN)
4 0 VDC(IN) 4 0VDC (IN)
4 5 GROUND (PE) 4 5 GROUND (PE)
B. Module Configuration

The controller must also be configured. This is done in the configuration table for the
controller. The module’s type is loaded in according to Table 3 below where Byte X is the first
byte of this module and so on.

If there was only one module on the stack, Byte X would be Byte 2. If the Digital 1/0
module was the second module of a two module stack, then Byte X would be Byte 6. The
values below are given in hex format. This will also be discussed in the Byte Definition,
Configuration Section 9-A.

Table 4 Analog Module Configuration

Analog Current Module
Byte X 16#91
Byte X+1 16#01
Byte X+2 16#0c
Byte X+3 16#82

Analog Voltage Module
Byte X 16#91
Byte X+1 16#01
Byte X+2 16#0c
Byte X+3 16#81
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C. Indicator LEDs

Each connector has two LEDs near them. The LEDs are solid green when the everything is
running normally. They will change to red when there is either an overvoltage (for the current

module) or overcurrent (for the voltage module) fault.
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5. Digital /0O Module Connectors and Configuration

A. Connectors

The eight connectors for these modules on the top of the MI/O-67 are shown in Figure
32. The pin outs can be found in Figure 33.

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. Also shown
in Figure 32 is the window for access to the mode selector dipswitches. More about that later.

The schematic representation is shown in Figure 34.

Figure 32 Digital 1/0 Module

@ @ @ i
Co_nflguratlon Dipswitches Under i = 55
Window = ©
ﬁ (MIOS7

Connector 1, See Figures 33 and o
34

Connector 5

Connector 2 | —af—— CONNector 6

Connector 7

Connector 3

Connector 8

Connector 4
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Figure 33 Digital 1/0 Pin-Out, Connectors 1-8 Typical

PIN DESCRIPTION
24 VDC
IN2/0UT 2
0VDC
IN1/OUT 1
GROUND (PE)

1 2
5 3

L I e S B N

Figure 34 Sensor/Load Wiring

Tupur Pes-Ou Iapur P=-Ou
T TNENSemorr | pinie T T PNPSemor | piie
I_ NPN Sem: ! pin :_ PNP 5. 4%“ 1
| | Pin 4input 1 l 4&' Pin 4 nput 1
| [—K # T | T
PN 3- Pin3-
SEVER TN 4
: l_gnh : - Lpnrn.
e ] 7
| | Pin 2 Input 2 | 4&_/%—' Pin 2 input 2
L e ———— " l_ ______ i
l___o_____l Output Pin Oue
utpats Pn1l«
| =
| | Pin 4 Output 1
I Pin3
I o
: um1-
I I Pin 2 Output 2
| i
| Lo
_______ =]
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B. 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 Table 3 will set the bank function of being either input or output connectors for these
modules. The pin outs can be found in Figure 22.

Figure 35 shows the dipswitches for the module (located under the window near the
top of the module). Note, the “ON” or 1 position is for the switch to be in the “UP” position
(closer to the edge of the module), and the “OFF” or 0 position in the “DOWN” position.

Figure 35 Digital 1/0 Dipswitch Position

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.

Left to Right as shown in Table 3, where 0 = off position (dipswitch position away
from top edge of board) and 1 = on position (dipswitch position is closer to top edge of board)

for the switches:
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Table 3 Dipswitch Position

Dipswitch Bank A Bank B
A B C

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

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

C. Module Configuration

Each position of the dipswitch will have a unique configuration. Since the location of
the configuration is dependent on where the module is in the stack, in the table below Byte X
is the first byte of this module and so on.

If there was only one module on the stack, Byte X would be Byte 2. If the Digital I1/O

module was the second module of a two module stack, then Byte X would be Byte 6. The
values Table 4 are given in hex format.

Table 4 Digital 1/0 Configuration Data

Dipswitch
A B C
0 0 O Byte X 16#91

Byte X+1 16#01
Byte X+2 16#03
Byte X+3 16#70
0 0 1 Byte X 16#91
Byte X+1 16#01
Byte X+2 16#03
Byte X+3 16#71
0 1 0 Byte X 16#91
Byte X+1 16#01
Byte X+2 16#03
Byte X+3 16#72
0 1 1 Byte X 16#91
Byte X+1 16#01
Byte X+2 16#03
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Byte X+3  16#73
1 0 0 Byte X 16#91
Byte X+1  16#01
Byte X+2  16#03
Byte X+3  16#74
1 0 1 Byte X 16#91
Byte X+1  16#01
Byte X+2  16#03
Byte X+3  16#75
1 1 0 Byte X 16#91
Byte X+1  16#01
Byte X+2  16#03
Byte X+3  16#76
1 1 1 Byte X 16#91
Byte X+1  16#01
Byte X+2  16#03
Byte X+3  16#77

D. Indicator LEDs

There are two LEDs for each connector on the module. Each LED is for one channel
whether it is used as an input or an output. If the module is set up as inputs, the LED will
illuminate when the sensor (using normally open point of view) closes. This will cause the bit
associated with that channel to toggle high. If the module is set up as outputs, then each time
the channel output is toggle high, the LED will illuminate.

6. Power Plus Module
A. Connectors

This module will have six connectors (twelve outputs total, two outputs per
connectors) for external valve operation plus an external power connection.
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Figure 36 Power Plus Module

M MIO67A-PP-XX-XX MOD XXXX

PWR COMMS

Connector 4

._.
.

Connector 1, See Figure 37

Connector 5

Connector 2

Connector 3 Connector 6

Power
Connector, See
Figure 38

B. Wiring

Shown below in Figure 37, are the load connections to drive a valve or other 12W or
less loads on the Power Plus Module. Each connector has two outputs. There are six M12
connectors for a total of twelve outputs per module.

The power to operate the electronics of the module comes from the Comms Module
Electronics power. The load power comes from the mini connector on the module and is
wired according to Figure 27. The outputs cannot be operated without power from the mini
connector. If this power is absent, the channel LEDs will be solid red and an error message

will be sent to the PLC.
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Figure 37 M12 Load Connections

ouT 9 PIN DESCRIPTION
1 24 VDC (OUT 1)

1 2 0VDC (OUT 1)
3 24 VDC (OUT 2)

5° 3 4 0VDC (OUT 2)

) 5 GROUND (PE)

Figure 38 Mini Power Connector Pin-Out

PWR PIN DESCRIPTION
1 0VDC
1 5 2 NOT USED
3 GROUND (PE)
2 4 4 NOT USED
3 5 24VDC

C. Indicator LEDs

Each connector has two LEDs near them. The LEDs are solid green when the
change is active (driving an output load). If there is no output power to the module, the
LEDs will be solid red.
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7. Network Connection
A. Connectors — EtherNet I/P

There are two EtherNet I/P connectors shown in Figure 1. The one on the left
is Port 1; the one on the right is Port 2. If you are connecting this in a standard “drop”
type configuration where one port is used, either Port 1 or Port 2 can be connected
without any other configuration. If a DLR system is going to be used, both ports will

be used.
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8. Operation Example — Rockwell PLC

The following are some screen shots typical of a Rockwell PLC and what the M1/O-67
will look like in the system.

First, load in the EDS file into the system memory and add a slave onto the scanner
string. In this case, the name used is: MIO_67_25.

Next, select the desired IP Address. In this example, we used: 192.168.1.25.

Select the disabled the keying and set it as Exclusive Owner. These can be set using
the “change” key shown in the figure below. Also the Private Network Address is set to:
192.168.1.25. This is shown below.

Figure 39 Module Name, Keying, IP Address

& | New Module — E

General ‘ Cannection | hodule Infa | Internet Pratocal | Fart Canfiguratian | Network‘

Type MAC Valves I/Q Interface IP67 MAC Valves |/ Interface IP67

Vendor. HMS Industrial Networks AB

Parent: LocalENB

Name: MIO_67_25 Ethernet Address

(@ Private Netwe 1921681, 255
Description: I

(1IP Address:

(") Host Name:

Meodule Definition
Revision 11

Electronic Keying: Disable Keying

Connections Exclusive owner

Status: Creating oK ] [ Cancel ] [ Help

Next, go to the Controller Tags on the tree on the left and select the name you chose
for the slave. This can be seen in the below screen shot.

There are three groups of tags: C (configuration), I (Input), O (Output).

The configuration must be set for the number of functional modules on the stack
excluding the Comms Module, select the C pull down and follow the example below.
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Figure 40 Configuration, Input, Output Bytes

Cmircller Qs - LIk 2 L _H2 K _Uicoriralery
UE mircller T LTC004E) £ 2 L83 K Ulcontraler)

Soope [aTCOME E 80w Stew 0Tal
e GF] =2 |'\'!|.-2' * | Foce Mazk ‘lG"—G Dals T Cagergicn |T:I"’f'#|’ |
F LB S Loeel |EaeCe 4]
LS T it aacnl
|I™ kIO D faead] L...} _ITEameTvaL

4 | +|', Monttor Tags|{ Edi Tags [

Configuration Example

Using the example above, select MIO_67 _25C in the Controller Tags table.

If there are no modules connected to the Comms Module, byte 0 and 1 should both be 0x00.
If there are modules connected, then byte 0 should be 0x0y (number of modules) 0x01 for 1
module, 0x02 for 2 modules...etc. and byte 1 should be 0x00. Up to twelve modules can be
configured here. If you have just the Comms Module, set the two bytes to 0x00.

Next, each module has a 4 byte code which must be entered in order right to left (starting with
the first module connected to the Comms Module). Figure 1 is an example of 1 module
(Analog Module Voltage) on the stack.

. The codes are:

a. Digital /0= 0x91, 0x01, 0x03, 0x80

b. Analog Module (Current)= 0x91, 0x01, 0x0c, 0x82

c. Analog Module (Voltage)=0x91, 0x01, 0x0c, 0x81

d. Power Plus Module=0x91,0x01,0x03,0x84
In the module numbering scheme, module 1 is directly touching the Comms Module, module
2 is to the left from module 1.
. For a three module stack (right to left from the Comms Module, Analog Module Current,

Analog Module Voltage, Digital 1/0O), the configuration will look like:

a. Byte 0 =0x03

b. Byte 1= 0x00
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Byte 2= 0x91
Byte 3= 0x01
Byte 4= 0x0c
Byte 5= 0x82
Byte 6=0x91
Byte 7= 0x01
Byte 8= 0x0c
Byte 9= 0x81
Byte10= 0x91
Bytel1l= 0x01
. Byte12=0x03
Byte13= 0x80

S3ITART O SQ@e 20

Figure 41 Configuration Example, 1 Module, Analog 1/0 Voltage

D Controller Tags - ATC00451_E_9_C_B3_K_U{controller)
Scope: BUATCOMSI E 9.C_ w Show Al Tags -
Homs =zl [vels <[ Forca Mask +[ style Deta Type Descriphon Constart
| | = w067 25500 1ot [eoet |Hex SINTLI50] [I
* MI0_E7_25.CDatall] 16£01 Hex SINT L
+ MID_67_25CDataf1) 16400 Hex SINT 1
* MIO_6?_25C Datel?] 16851 Hex SINT
| |+ Mos7_25C0000) 16401 Hex SINT
+ I 57 25 Dsel4] 16£03 Hex SINT
*+ MID_67_25.C.Detel5) =l 16881 Hex SINT
+ MI0_67_25CDetafs) 16400 Hex SINT
| | Mo 62 25CDa0r) 1600 Hex SINT
+ MID_B7_25.C.06io(E) 16400 Hex SINT
+ MID_67_25CDataf3) 16400 Hex SINT
+ MIO_7_25.C0taf10] 16§00 Hex SINT
| |+ Mosz25c0e1) 16400 Hex SINT
+ MI0_E? 25 Detef12] | 16£00 Hex SINT
* MI0_E7_25C.0ela(13] 16£00 Hex SINT
+ MID_67_25CDataf1 4 16400 Hex SINT
+ MI0_67_25.Dietal15] 16§00 Hex SINT
| | Mo67_25C 0ot 16400 Hex SINT
+ Wi 57 Z5CDa[17] 16400 Hex SINT
* MIO_E7_25.C.0etal18] 1600 Hex SINT
+ MI0_67_25CDetaf19) 16400 Hex SINT
| | M52 25 Doz 16400 Hex SINT
* MI0_E7_25C.0alaf21] 16400 Hex SINT
+ MID_67_25CDataf2?] 16400 Hex SINT
+ MIO_7_25.C Detof23] 16§00 Hex SINT
| |+ Mo_s725C0eti24) 16400 Hex SINT
+ MI0_67_25,CDmiaf25) 16400 ex SINT
* MIO_E7_25.C.0aiaf28] 16§00 Hex SINT
4 »\Monitor Tags { Edit Tags / ‘ T

8. To operate a valve on the stack, go to MIO_67_250. There the valves are in bytes 2,3,4,5.
Below in Figure 31, valve 1, solenoid A is being operated. Data(2) 16#01 is shown as 16#01
(0x01).
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Figure 42 Valve Operation Example

QControHer Tags - ATC00451_E_9_C_B3_K_U(controller)

Scope: J0ATC00451_E_9_C_ v Show: AllTags
Name =zl | Value *| Force Mask €| Style Data Type
= mio_67_25:0.Data i) {...} [Hex SINT[210]
+ mio_67_25:0.Data[0] 16800 Hex SINT
* mio_67_25:0.Data[1] 1600 | Hex SINT
+ mio_67_25:0.Data[2] 16§01 Hex SINT
+ mio_67_25:0.Data[3] 716{&997 I |Hex [ SINT
+ mio_67_25:0.Data[4] 16%00 Hex SINT
* mio_67_25:0.Data[5] 16%#00 Hex SINT
* mio_67_25:0.Data[6] 16§00 Hex SINT
* mio_67_25:0.Data[7] 16%00 | Hex SINT
+ mio_67_25:0.Data[8] 16§00 Hex SINT
+ mio_67_25:0.Data[9] 16§00 Hex SINT
+ mio_67_25:0.Data[10] 16§00 Hex SINT
+ mio_67_25:0.Data[11] 16§00 Hex SINT
+ mio_67_25:0Data[12] 16§00 Hex SINT
+ mio_67_25:0.Data[13] 16§00 Hex SINT
+ mio_67_25:0.Data[14] 16§00 Hex SINT
+ mio_67_25:0.Data[15] 16§00 Hex SINT
+ mio_67_25:0.Data[16] 16§00 Hex SINT
+ mio_67_25:0.Data[17] 16§00 Hex SINT
+ mio_67_25:0.Data[18] 16§££ Hex SINT
* mio_67_25:0.Data[19] 16§1£ Hex SINT
+ mio_67_25:0.Data[20] 16§0£ Hex SINT
e —————————

9. Below in Figure 32, valve 1, solenoid A, valve 16 solenoid B, and valve 24 solenoid B
(assuming all single solenoids) are is being operated. Data(2) 16#01, Data(3) 16#80, and
Data(4) 16#80 are shown.

gure 43 Valve Operation Example

. Controller Tags - ATC00451_E 9_C B3 K U(controller) I
Scope:  JOATCO00451_E_9.C_ v Show: AllTags I
Name =3|o | Value €| Force Mask €| Style DataTi
= mio_67_25:0.Data ==y {---}|Hex SINT[2

+ mio_67_25:0.Data[0] 16%00 Hex SINT

+ mio_67_25:0.Data1] 16%00 Hex SINT

+ mio_67_25:0.Data[2] 16#01 Hex SINT

+ mio_67_25:0.Data[3] 16#80 Hex SINT

+ mio_67_25:0.Data[4] 16%80 Hex SINT

+ mio_67_25:0.Data[5] 16%00 Hex SINT

+ mio_67_25:0.Data[6] 16%00 Hex SINT

+ mio_67_25:0.Data[7] 16%00 Hex SINT

+ mio_67_25:0.Data[8] 16%00 Hex SINT

+ mio_67_25:0.Data[9] 16%00 Hex SINT

+ mio_67_25:0.Data[10] 16400 Hex SINT

+ mio_67_25:0.Data[11] 16%00 Hex SINT

+ mio_67_25:0.Data[12] 16%00 Hex SINT

+ mio_67_25:0.Data[13] 16%00 Hex SINT

+ mio_67_25:0.Data[14] 16%00 Hex SINT

+ mio_67_25:0.Data[15] 16%00 Hex SINT

] mio_67_25:0.Data[16] 16%00 Hex SINT

*+ mio_67_25:0.Data[17] 16§00 Hex SINT

+ mio_67_25:0.Data[18] 16#££ Hex SINT

+ mio_67_25:0.Data[19] 16§1£ Hex SINT

+ mio 67 25:0.Datal201 16#0£ Hex SINT
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10. The open circuit/short circuit detection will be viewable using the MIO_67_25:1 in our
example. To engage this function, the output channels must be configured for Open Circuit
Detection and not active. For the Short Circuit Detection, the function is on when the output
channels are active. The Open Circuit Detection will appear in Bytes 2, 3, 4, and 5 and for
Short Circuit Detection, in Bytes 6, 7, 8, and 9. In Figure 33 below, we are operating outputs
25-32 without valves (and is configured) and it shows an open circuit on all of these channels
(Data(5) 16#ff). More about configuration later.

Figure 44 Valve Diagnostics Example

[&A controller Tags - ATC00451_E_9.C_B3_K_Ufcontroller)
Scope:  §1ATC00451_E 9_C_ v Show AllTags
| [Neme =z/o [ value [ ForceMask__«[ syle Dato Tyo
= mio_67_25/1Data. ey f---} |Hex sz[zm]I

- f mio_67_25/ Data[0] 16%01 Hex SINT
|| mio_67 25 Datef] 16308 | Hex SINT

+ mio_67_25: Data[2] 1600 Hex SINT

*+ mio_B7_25/ Data[3] 16400 Hex SINT.

*+ mio_67_25 Data[4] 16400 Hex SINT
|| * mio_67_2510ata5] 164££ | Hex SINT
| | mio_67 251 Deta[s] 16300 | Hex SINT

+ mio_67_25/1Date[7] 16200 | Hex SINT

+ mio_67_25! Data[8] 16200 Hex SINT
| | * mio_67_251Data[a] 16300 Hex SINT
||+ mio_67_251Daie[10) 16300 | Hex SINT

+ mio_67_251 Data[11] 16300 Hex SINT

+ mio_67_251Dota[12] 16400 Hex SINT

*+ mio_67_25Data[13] 16£00 Hex SINT
|| * mio_67_25108ata[14] 16200 | Hex SINT
||+ mio_67_251Dais15] 16200 Hex SINT

*+ mio_67_25 Data[16] 16400 Hex SINT

+ mio_67_25Data[17] 16$00 Hex SINT.

*+ mio_67_25/Data[18] 16400 Hex SINT
| | mio_67.25100te[19] 16500 Hex SINT
||+ mio_67_251Dataf20) 16800 | Hex SINT
I E—

9. Byte Definitions

The overall system will produce 210 Bytes, consume 210 Bytes, and use 190 Bytes for
configuration. The break down and description of the bytes are below. Note; [User Name] is
the name assigned to the stack during configuration. C means you are in the configuration
section, and Data is the bytes for configuration. The data number below is given in Hex
format. Also, this is written in Rockwell Logix layout. Other systems could be slightly
different in format but the data locations and values will be the same.

A. Configuration

The Configuration Table is broken down into two sections. The first section (Bytes 0-
49) is the module definition section. If modules are used, then information is required to be
entered into this area. If not, then these are all a value of 16#00.

The second section (Bytes 50-190) is used for special features to be loaded into the
controller for each module. These include (for the Comms Module for example) Open Load
Detection, Output Reaction for Network Faults, etc.

[User Name]:C.Data
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[User Name]:C.Data(0) Byte 0 Defines number of modules on the
Stack from 0-12
Examples: 4 modules would be: [User Name]:C.Data(0) 16#04
2 modules would be: [User Name]:C.Data(0) 16#02
[User Name]:C.Data(1) Bytel Reserved for future

[User Name]:C.Data(2) Byte2 First byte of first module (closest
to Comms Module 1D

-------- 0 modules (Comms Module only) would be:

[User Name]:C.Data(2) 16#00

-------- >0 modules regardless of type would be:
[User Name]:C.Data(2) 16#91

[User Name]:C.Data(3) Byte3 Second byte of first module ID
------- 0 modules (Comms Module only) would be:
[User Name]:C.Data(3) 16#00

------- >0 modules regardless of type would be:
[User Name]:C.Data(3) 16#01

[User Name]:C.Data(4) Byte4 Third byte of first module ID
-------- 0 modules would be:
[User Name]:C.Data(4) 16#00

-------- >0modules according to the following list:

------- Digital 1/0=16#03
------- Analog, Current= 16#0C
------- Analog, Voltage= 16#0C
------- Power Plus= 16#03
Thus for example, an Analog, Current Module being the first
module after the Comms Module:
[User Name]:C.Data(4) 16#0C
For a Digital 1/0 Module:
[User Name]:C.Data(4) 16#03
[User Name]:C.Data(5) Byte5 Fourth byte of first module ID
-------- 0 modules (Comms Module only) would be:
[User Name]:C.Data(5) 16#00
Note if there are no modules in the stack all other configuration data bytes will
be [User Name]:C.Data(x) 16#00

---------- >0 modules, this byte is according to the following list:
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----Digital 1/0, All Input, NPN= 16#70

----Digital 1/0, Bank A Input, NPN—Bank B Output =16#71
----Digital 1/O, All Input, PNP Polarity =16#72

----Digital 1/0, Bank A Input, PNP—Bank B Output =16#73
----Digital 1/0, Bank A Output—Bank B Input, NPN =16#74
----Digital 1/O, All Output =16#75

----Digital 1/0, Bank A Output—Bank B Input, PNP =16#76
----Digital 1/O, All Output =16#77

(Note, 16#75 and 16#77 can be used interchangeability)
----Analog, Current= 16#82

----Analog, Voltage= 16#81

----Power Plus= 16#84

For example, an Analog, Current Module being the first module
after the Comms Module:
[User Name]:C.Data(5) 16#82

Each additional module will follow this pattern every four bytes. Thus, if you
have a Digital I1/0 Module located next to the Analog, Current Module used in
the above examples, the configuration for the next four bytes would look like:
[User Name]:C.Data(6) 16#91
[User Name]:C.Data(7) 16#01
[User Name]:C.Data(8) 16#03
[User Name]:C.Data(9) 16#80

Remember to configure byte(0) with the correct number of modules, otherwise the
PLC will not recognize the bytes with the additional modules. The Comms Module is not
counted in this number.

The maximum number of modules that can be on a stack for configuration purposes is
12. Next, there are a number of default conditions that can be set for the valves and the
modules. This information is loaded in the configuration table starting at [User
Name]:C.Data(50).

The basic layout for the stack valves and the modules follow this pattern:

[User Name]:C.Data(x) 16#yy (Where yy= module number starting with 1,
closest to Comms Module and increasing as
you move away up to 12, or FF/FE reserved
for the valve stack)

[User Name]:C.Data(x+1) 16#yy (Where yy= configuration action

0=No action

1=Read configuration data from
module

2=Restore and read configuration
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3=Reserved
4=Write configuration data to module
5=Write configuration data to module
And store to non-volatile
6=Reserved
7=Reserved
8=Store configuration
9-255=Reserved
[User Name]:C.Data(x+2) 16#yy (Where yy=configuration data of indexed
Module) where,
Digital Module
[User Name]:C.Data(x+2) 16#yy For Network Faults:
[User Name]:C.Data(x+3) 16#yy Byte(x+2) channels 0-7
Byte(x+3) channels 8-15
Where 0 = Hold last state in idle
1 = Apply configured value in
Bytes (x+3) and (x+4).
[User Name]:C.Data(x+3) 16#yy Idle Values:
[User Name]:C.Data(x+4) 16#yy Byte(x+3) channels 0-7
Byte(x+4) channels 8-15
Where 0 = Digital Output Low
1 = Digital Output High
[User Name]:C.Data(x+5) 16#yy (Where yy=configuration data of indexed
Module)
[User Name]:C.Data(x+6) 16#yy (Where yy=configuration data of indexed
Module)
[User Name]:C.Data(x+7) 16#yy (Where yy=configuration data of indexed
Module)
[User Name]:C.Data(x+8) 16#yy (Where yy=configuration data of indexed
Module)
[User Name]:C.Data(x+9) 16#yy (Where yy=configuration data of indexed
Module)
a. Comms Module

For the Comms Module and Valve Stack, the configuration will start at

Data(50). Note: the configuration data does not have to start with the Comms

Module, just start at Data(50). All configurations are 10 bytes in length.

[User Name]:C.Data(50) 16#FF Indexing bytes 0-7 on the Comms Module

[User Name]:C.Data(51) 16#yy Action 04 or 05 from above

[User Name]:C.Data(52) 16#yy Valve Drivers 1-32 where the LSB is

valve driver 1. Data(52) = valves 1-8

Data(53) = valves 9-16
Data(54) = valves 17-24
Data(55) = valves 25-32
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[User Name]:C.Data(53) 16#yy For the bytes 52-55,
0=Hold last state during network fault
[User Name]:C.Data(54) 16#yy 1=Apply fault value below
[User Name]:C.Data(55) 16#yy
[User Name]:C.Data(56) 16#yy Fault Values 1-32 where the LSB is
valve driver 1. Data(56) = valves 1-8
Data(57) = valves 9-16
Data(58) = valves 17-24
Data(59 = valves 25-32

[User Name]:C.Data(57) 16#yy For bytes 56-59,

0=De-energize valve during fault
[User Name]:C.Data(58) 16#yy 1=Energize valve during fault
[User Name]:C.Data(59) 16#yy

[User Name]:C.Data(60) 16#FE Indexing bytes 8-15 on the Comms
Module

[User Name]:C.Data(61) 16#yy Action 04 or 05 from above

[User Name]:C.Data(62) 16#yy Valve Drivers 1-32 where the LSB is
valve driver 1.

[User Name]:C.Data(63) 16#yy 0=Open-load detection Off

[User Name]:C.Data(64) 16#yy 1=0Open-load detection On

[User Name]:C.Data(65) 16#yy

[User Name]:C.Data(66) 16#yy Reserved

[User Name]:C.Data(67) 16#yy Reserved

[User Name]:C.Data(68) 16#yy Reserved

[User Name]:C.Data(69) 16#yy Reserved

b. Analog Module, Current

[User Name]:C.Data(70) 16#yy Indexing for module 1-12
[User Name]:C.Data(71) 16#yy Action from list above
[User Name]:C.Data(72) 16#yy Default Setting (bits 0-3)
0 = Hold the analog output’s last state 1 = Zero analog output, Channels 1-4.
[User Name]:C.Data(73) 16#yy Reserved

[User Name]:C.Data(74) 16#yy Reserved

[User Name]:C.Data(75) 16#yy Reserved

[User Name]:C.Data(76) 16#yy Reserved

[User Name]:C.Data(77) 16#yy Reserved

[User Name]:C.Data(78) 16#yy Reserved

[User Name]:C.Data(79) 16#yy Reserved
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C. Analog Module, Voltage

[User Name]:C.Data(70) 16#yy Indexing for module 1-12
[User Name]:C.Data(71) 16#yy Action from list above
[User Name]:C.Data(72) 16#yy Default Setting (bits 0-3)
0 = Hold the analog output’s last state 1 = Zero analog output, Channels 1-4.
[User Name]:C.Data(73) 16#yy Reserved

[User Name]:C.Data(74) 16#yy Reserved

[User Name]:C.Data(75) 16#yy Reserved

[User Name]:C.Data(76) 16#yy Reserved

[User Name]:C.Data(77) 16#yy Reserved

[User Name]:C.Data(78) 16#yy Reserved

[User Name]:C.Data(79) 16#yy Reserved

d. Power Plus Module

[User Name]:C.Data(70) 16#yy Indexing for module 1-12

[User Name]:C.Data(71) 16#yy Action from list above

[User Name]:C.Data(72) 16#yy Valve Drivers 1-8 where the LSB is
valve driver 1.

[User Name]:C.Data(73) 16#yy Valve Drivers 9-12 where the LSB is

valve driver 9.

0=Hold last state during network fault
1=Apply value from below

[User Name]:C.Data(74) 16#yy Fault Valve Drivers 1-8

[User Name]:C.Data(75) 16#yy Fault Valve Drivers 9-12
0=De-energize valve
1=Energize valve

[User Name]:C.Data(76) 16#yy Open Load Detection Drivers 1-8

[User Name]:C.Data(77) 16#yy Open Load Detection Drivers 9-12
0=Open Load Detection Off
1=0pen Load Detection On

[User Name]:C.Data(78) 16#yy Reserved

[User Name]:C.Data(79) 16#yy Reserved

e. Digital 1/0 Module

Note, this is only for the outputs of the module if configured as such.
[User Name]:C.Data(70) 16#yy Indexing for module 1-12
[User Name]:C.Data(71) 16#yy Action from above

[User Name]:C.Data(72) 16#yy Output 1-8 where the LSB is
output driver 1.
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[User Name]:C.Data(73) 16#yy Output 9-12 where the LSB is
output driver 9.
0=Hold last state during network fault
1=Apply value from below

[User Name]:C.Data(74) 16#yy Fault State 1-8

[User Name]:C.Data(75) 16#yy Fault State 9-12
0=De-energize output
1=Energize output

[User Name]:C.Data(76) 16#yy Reserved

[User Name]:C.Data(77) 16#yy Reserved

[User Name]:C.Data(78) 16#yy Reserved

[User Name]:C.Data(79) 16#yy Reserved

Below is an example of the Open Load Detection being set on valve channels 1-32.
Note, in this example, there are no Network Fault States configured. If they were desired, then
they would start with Byte 60.

Figure 45 Open Load Detection

+ mio25:C.Data[49] 16%00 s
+ mio25:C.Data[50] l16ffe (=
+ mio25:C Data[51] 16%04 | |
+ mio25:C.Data[52] _163ff =
+ mio25:CData[53] 168££ T
+ mio25:.C.Data[54] 168££ [N
+ min25:C.Data[55] [~ 168££ [
+ mio25:C Data[56] 16200 |

___* mio?5CDatels7) | 16200 |

_

In our example, with Open Load Detect set for solenoids 1-32 on a 10 solenoid valve
stack, operating channels 1 and 2, and Solenoid 2 being shorted then the Input Table would
read back:

[mio25]:1.Data(2) 16#03 Command operating solenoids 1 and 2

[mio25]:1.Data(6) 16#02 Short detected on solenoid 2

[mio25]:1.Data(10) 16#00 No Open Circuit Detect on solenoids 1-8 (1 and 2
are disabled during channel ON state and solenoids 3-8 or OK)

[mio_25]:C.Data(11) 16#fc Open Circuit Detect found on solenoids 11-16,
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solenoids 9 and 10 are OK. This is a 10 solenoid stack so there is nothing connected on solenoid
channels 11-16. This fault is normal).

[User Name]:C.Data(66) 16#yy Reserved

[User Name]:C.Data(67) 16#yy Reserved

[User Name]:C.Data(68) 16#yy Reserved

[User Name]:C.Data(69) 16#yy Reserved

[User Name]:C.Data(66) 16#yy Reserved

[User Name]:C.Data(67) 16#yy Reserved

[User Name]:C.Data(68) 16#yy Reserved

[User Name]:C.Data(69) 16#yy Reserved

For the Analog Module, Current/Voltage

[User Name]:C.Data(80) 16#yy Indexing for module 1-12

[User Name]:C.Data(81) 16#yy Action from above

[User Name]:C.Data(82) 16#yy Setting value for network fault where
the LSB is output channel 1. Only the
lowest four bits are used
0=Hold last state during network fault
1=Zero the analog output

[User Name]:C.Data(83) 16#yy Reserved

[User Name]:C.Data(84) 16#yy Reserved

[User Name]:C.Data(85) 16#yy Reserved

[User Name]:C.Data(86) 16#yy Reserved

[User Name]:C.Data(87) 16#yy Reserved

[User Name]:C.Data(88) 16#yy Reserved

[User Name]:C.Data(89) 16#yy Reserved

B. Inputs

The first byte of the inputs contains the Communications Fault bit. It is labeled in the
software as such. Ifitis a “0”, the communications are OK. Ifitis a “1” then the
communications are faulted and must likely cause by a configuration error.

a. Comms Module

[User Name]:1.Data

[User Name]:1.Data(0) Byte 0 Backplane Status, Lower Byte

Bit 0: Operational Status 1= All modules on the backplane are operational.
0= One or more slaves or not operational

Bit 1: Outputs Valid 1= All modules operational and configured
module ID list matches detected and all posted configured parameters have
been successfully written to the modules.
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0= One or more modules are not operational
and/or configured module 1D list does not match detected and/or some of the
posted configured parameters have been not be successfully written to the
modules.
Bit 2: Inputs Valid 1= Inputs are valid.

0= One or more modules are not operational
and/or configured module 1D list does not match detected and/or some of the
posted configured parameters have been not be successfully written to the
modules.

Bit 3: Topology Valid 1= The configured/written Module ID List
matches the detected list.

0= The configured/written Module ID List does
not match the detected list.

In the example in Figure 35, one of the modules was missing. Thus, the
configuration table does not match up with the read back from the modules.
However, the modules that are still there are functioning properly.

Figure 46 Module Missing Fault

— MIO67_25: Data[0] 16#01 Hex
u - MIO67_25:1.Data[01.0

~MIO67_25:1.Data[0].1 ] Decima
-~ MIO67_25:| Data[0].2 0 Decima
—MIO67_25:1.Data[0].3 0 Decima
~~MIOE7_25:1.Data[0].4 1] Decima
-~ MIO67_25:1 Data[0].5 0 Decima
~-MIO67_25:1.Data[0].6 Q Decima

| MIO67_25:1.Data[0].7 1] Decima

| [=-MIO67_25:1.Data[1] 16800 Hex
—MIO67_25:1.Data{1]1.0 0 Decima
+MIO67 25:|.Datalll.1 0 Decima

Bit 4: Configuration In-Progress 1= Not all requested configuration
parameters have been applied to the backplane yet. During this state the
outputs/inputs are not valid.

0= All download requests to
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configuration parameters have been successfully applied.

Bits 5-7: Reserved

[User Name]:1.Data(1)

Bit 0: Power Error

Bit 1: Module Error

Byte 1
1=Backp

Backplane Status, Upper Byte
lane power budget has been exceeded.

0= Power OK

1= A back

plane module error has been detected.

0= No backplane module errors detected.

Figure 47 Module Error

| (= -MIO67_25:1.Data[0] 1640£ Hex
— MIO67_25:1.Data[0].0 1 Decimal
~ MIO67_25:1.Data[0].1 1 Decimal
—MIO67_25:1.Data[0].2 1 Decimal
MIO67_25:1 Data[0].3 1 Decimal
—MIO67_25:|. Data[0].4 0 Decimal
| |-MIO67_25:.Data[0].5 0 Decimal
| MIO67_25:1.Data[0].6 0 Decimal
|| - MIO67_25:1.Dataf0].7 0 Decimal
— MIO67_25:1.Data[1] 16#02 Hex
—MIO67_25:1.Data[1].0 0 Decimal
“MIO67_251Datal1]1 __ Module Fauit e — 2
MIOG7 251 Datall] 2 (SNOTt Cireuit etT) 0 Decimal
—MIO67_25:1.Data[1].3 0 Decimal
| |-MIO67_25:1.Data[1].4 0 Decimal
| MIO67_25:1.Data[1].5 0 Decimal
| | MIO67_25:1.Data[1].6 0 Decimal
. MIO67_25:1.Data[1]).7 0 Decimal
L MINET 2R N=#aI21 1241 Haw

Bit 2: Non-Volatile CheckSum Error
volatile memory are corrupt. Reloading configuration required.

1= Parameters stored in non-

0= All non-volatile parameters

are consistent with the last stored configuration.

Bit 3: CAN Error Passive 1= CAN controller is in ‘Error Passive state.

0=CAN

controller is in ‘Error Active’ state.

Bit 4: CAN Receive Overrun Error 1= A CAN receive queue overrun event

occurred.
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0= No overrun has occurred.

Bit 5: CAN Transmit Overrun Error 1= A CAN transmit queue overrun
event occurred.
0= No overrun has occurred.

Bit 6: CAN Bus-off Error 1= CAN bus-off error occurred.
0= No bus-off errors have occurred.

Bit 7: External (1/0) Error 1 = (Latched) at least one external error
condition is present. These include faults on physical I/O (short/open valve
driver, over temperature, etc.), Comm/Power faults with driver chips...etc.

0= No faults

Figure 48 Input Table Showing External Fault

— MIO67_25:1.Data[1] 16880 Hex
' ~MIO67_25:1.Data[1].0 0 Decimal
—MIO67_25:1.Data[1].1 a Decimal
- MIO67_25:1.Data[1].2 0 Decimal
- MIO67_25:1.Data[1].3 0 Decimal
- MIO67_25:1.Data[1].4 Decimal
-MIO67_25:1.Data[1l5 Latched Fault Decimal

0

0
| -MIO67_25:.Data[116 Valve Power Missing, 0 Decimal
' L_MIO67_25:.Data[11.7 Open Load Det, etc 1

= ———- -1

"+ MIO67_25:1.Data[2] 16#1S Hex

sl RAIACTT AC Mot 1T roann i,

Note: to reset this fault, toggle [User Name]:O.Data[0] Byte 0. An example of
this would be used if the power to the stack valves is turned off.
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Figure 49 External 1/0O Fault Reset

- MI067_25:0.Data[0] T Bit 0 1 Decimal
-~ MIO67_25:0.Data[0].0 1to ﬁ to I ——-- -}
~ MIO67_25:0.Data[0].1 Batsk Latched O Decimal
~ MIO67_25:0 Data[0].2 Fault Input 0 Decimal
- MIO67_25:0.Data[0].3 0 Decimal
~ MIO67_25:0 Data[0] 4 0 Decimal
—MIO67_25:0.Data[0].5 0 Decimal
~ MIO67_25:0.Data[0].6 0 Decimal
~ MIO67_25:0.Data[0].7 0 Decimal
+ MIO67_25:0.Data[1] 0 Decimal
Figure 50 Normal Operation
(=-MIO67_25:1.Data[0] 1680fF Hex
—MIO67_25:1 Data[0].0 1 Decim:
— MIO67_25:1.Data[0].1 1 Decim:
-~ MIO67_25:1.Datal0].2 . Decimi
-~ MIO67_25:1.Data[0].3 1 Decim:
-~ MIO67_25:1.Data[0].4 0 Decim:
— MIO67_25:1.Data[0].5 0 Decim:
- MIO67_25:1.Data[0].6 0 Decim:
~ MIO67_25:1 Data[0].7 0 Decim:
(—-MIO67_25:1 Data1] 16400 Hex
1 | st s i oem . saw o = . R

[User Name]:1.Data(2) Byte 2 Valve Stack Output Mirror
Solenoids 1-8

[User Name]:1.Data(3) Byte 3 Valve Stack Output Mirror
Solenoids 9-16

[User Name]:1.Data(4) Byte 4 Valve Stack Output Mirror
Solenoids 17-24

[User Name]:1.Data(5) Byte 5 Valve Stack Output Mirror
Solenoids 25-32

[User Name]:1.Data(6) Byte 6 Valve Stack Short Circuit Detect
Solenoids 1-8
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[User Name]:1.Data(7) Byte 7 Valve Stack Short Circuit Detect
Solenoids 9-16

[User Name]:1.Data(8) Byte 8 Valve Stack Short Circuit Detect
Solenoids 17-24

[User Name]:1.Data(9) Byte 9 Valve Stack Short Circuit Detect
Solenoids 25-32

[User Name]:1.Data(10) Byte 10  Valve Stack Open Circuit Detect
Solenoids 1-8

[User Name]:l.Data(11) Byte 11  Valve Stack Open Circuit Detect
Solenoids 9-16

[User Name]:1.Data(12) Byte 12  Valve Stack Open Circuit Detect
Solenoids 17-24

[User Name]:l.Data(13) Byte 13 Valve Stack Open Circuit Detect
Solenoids 25-32

[User Name]:l.Data(14) Byte 14  Valve Stack Open Circuit
Enable, Solenoids 1-8

[User Name]:l.Data(15) Byte 15  Valve Stack Open Circuit
Enable, Solenoids 9-16

[User Name]:1.Data(16) Byte 16  Valve Stack Open Circuit
Enable, Solenoids 17-24

[User Name]:1.Data(17) Byte 17 Valve Stack Open Circuit
Enable, Solenoids 25-32

Examples: 0 modules, 23 solenoids on the stack, trying to operate 24 solenoids
(1 more than stack total) and having solenoid 1 shorted:

[User Name]:1.Data

[User Name]:1.Data(0) 16#01 Status Lower

[User Name]:1.Data(1) 16#08 Status Upper

[User Name]:1.Data(2) 16#ff Solenoid Signals 1-8 On

[User Name]:1.Data(3) 16#ff Solenoid Signals 9-16 On
[User Name]:1.Data(4) 16#ff Solenoid Signals 17-24 On
[User Name]:1.Data(5) 16#00 Solenoid Signals 25-32 Off
[User Name]:1.Data(6) 16#01 Solenoid 1 Shorted, 2-8 Not Shorted
[User Name]:1.Data(7) 16#00 Solenoids 9-16 Not Shorted
[User Name]:1.Data(8) 16#00 Solenoids 17-24 Not Shorted
[User Name]:1.Data(9) 16#00 Solenoids 25-32 Not Shorted
Note: Valve Channels must be operated to detect a short circuit
[User Name]:1.Data(10) 16#00 Solenoids 1-8 Not Open

[User Name]:l1.Data(11) 16#00 Solenoids 9-16 Not Open
[User Name]:l.Data(12) 16#00 Solenoids 17-23 OK, 24 Open
[User Name]:l.Data(13)  16#ff Solenoids 25-32 Open

Note: Valve Channels must be off to detect an open circuit. Thus even
though Channel 24 is open, by operating 17-24, the detection is “turned
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off”

[User Name]:l1.Data(14)  16#ff Valve Stack Open Circuit
Enable, Solenoids 1-8

[User Name]:l.Data(15)  16#ff Valve Stack Open Circuit
Enable, Solenoids 9-16

[User Name]:l.Data(16)  16#ff Valve Stack Open Circuit
Enable, Solenoids 17-24

[User Name]:l.Data(17)  16#00 Valve Stack Open Circuit

Enable, Solenoids 25-32

The next input bytes and their functions are related to the type of module
connected after the Comms Module. They are set in 16 Byte groups. Thus, the
first module will control Bytes 17-33, the second module will control Bytes 34-
49, etc. If there is only a Comms Module on the stack, the rest of the input
bytes would be: [User Name]:1.Data(18-210) 16#00.

However, if there are more modules, then they will look like this:

the locations of the inputs follow the pattern of starting with Data(18) and every
16 bytes thereafter. This is used for illustration purposes. Thus, from the
configuration table, Module 1 starts at Data(18), Module 2 starts at Data(34),
and Module 3 starts at Data (50)

b. Analog Module, Current

For the Analog Module, Current, assuming it is the first module on the stack
after the Comms Module:

[User Name]:1.Data(18) 16#xx Lower byte, Input 1
[User Name]:1.Data(19) 16#xx Upper byte, Input 1
[User Name]:1.Data(20) 16#xx Lower byte, Input 2
[User Name]:l.Data(21) 16#xx Upper byte, Input 2
[User Name]:l.Data(22) 16#xx Lower byte, Input 3
[User Name]:l.Data(23) 16#xx Upper byte, Input 3
[User Name]:l.Data(24) 16#xx Lower byte, Input 4
[User Name]:l.Data(25) 16#xx Upper byte, Input 4
[User Name]:1.Data(26) 16#xx Input Undercurrent Diagnostics

Bit 0 = Input 1, Bit 1 = Input 2, Bit 2 = Input 3, Bit 3 = Input 4

Will trigger when the Input Current is between approx. 0.5-3.6mA

[User Name]:1.Data(26) 16#xX Input Overcurrent Diagnostics
Bit 4 = Input 1, Bit 5 = Input 2, Bit 6 = Input 3, Bit 7 = Input 4

Will trigger when the Input Current is approx. >22.0mA

[User Name]:1.Data(27) 16#xX Output Open Loop

Bit 0 = Output 1, Bit 1 = Output 2, Bit 2 = Output 3, Bit 3 = Output 4

Ok =0, Open Loop Output=1
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[User Name]:1.Data(27) 16#xx Output Over temperature
Diagnostics

Bit 4 = Qutput 1, Bit 5 = Output 2, Bit 6 = Output 3, Bit 7 = Output 4

Ok =0, Over temperature = 1

[User Name]:1.Data(28) 16#xx Output CRC Diagnostics

Bit 0 = Channel 1, Bit 1 = Channel 2, Bit 2 = Channel 3, Bit 3 = Channel 4
OK =0, Invalid Comm Data

[User Name]:1.Data(28) 16#xx Output Comm Diagnostics
Bit 4-7 b0000 when OK, b1111 when any channel has discrete DAC chip
failure

[User Name]:1.Data(29) 16#xx Reserved

[User Name]:1.Data(30) 16#xx Reserved

[User Name]:1.Data(31) 16#xx Reserved

[User Name]:l.Data(32) 16#xx Reserved

[User Name]:1.Data(33) 16#xx Reserved

For the range of the inputs to be 0-20mA, the inputs will read as follows (per
connector):

Current Upper Byte Lower Byte

(ma) (hex) (hex)

0.0 0x00 0x00

1.0 0x00 Oxaa

2.0 0x01 0x55

4.0 0x02 Oxa3

8.0 0x05 0x52

12.0 0x07 Oxfe

16.0 Ox0a Oxa7

20.0 Oxod 0x53

C. Analog Module, Voltage

For the Analog Module, Voltage, assuming it is the first module on the stack
after the Comms Module:

[User Name]:1.Data(18) 16#xx Lower byte, Input 1

[User Name]:1.Data(19) 16#xx Upper byte, Input 1

[User Name]:1.Data(20) 16#xx Lower byte, Input 2

[User Name]:1.Data(21) 16#xX Upper byte, Input 2

[User Name]:1.Data(22) 16#xX Lower byte, Input 3

[User Name]:1.Data(23) 16#xX Upper byte, Input 3

[User Name]:1.Data(24) 16#xX Lower byte, Input 4

[User Name]:1.Data(25) 16#xX Upper byte, Input 4

[User Name]:1.Data(26) 16#xX Input Overvoltage Diagnostics

Bit 0 = Input 1, Bit 1 = Input 2, Bit 2 = Input 3, Bit 3 = Input 4
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Will trigger when the Input Voltage is >11.2V

[User Name]:1.Data(26) 16#xx Output Overcurrent Diagnostics
Bit 4 = Input 1, Bit 5 = Input 2, Bit 6 = Input 3, Bit 7 = Input 4

Will trigger when the Input Current is approx. >16.0mA

[User Name]:l.Data(27) 16#xx Output Thermal Shutdown
Bit 0-3 b0000 when OK, b1111 when any channel is in Thermal Shutdown
[User Name]:1.Data(27) 16#xx Output Comm Diagnostics
Bit 4-7 b0000 when OK, b1111 when any channel has discrete DAC chip
failure

[User Name]:1.Data(28) 16#xx Reserved

[User Name]:1.Data(29) 16#xx Reserved

[User Name]:1.Data(30) 16#xx Reserved

[User Name]:1.Data(31) 16#xx Reserved

[User Name]:1.Data(32) 16#xx Reserved

[User Name]:1.Data(33) 16#xx Reserved

For 0-10V inputs, the corresponding inputs will read (per connector)
Voltage Upper Byte Lower Byte

(volts) (hex) (hex)

0.0 0x00 0x00

1.0 0x01 0x98

2.5 0x04 0x01

5.0 0x08 0x00

7.5 0x0c 0x08

10.0 0x10 0x00

d. Power Plus Module

For the Power Plus Module, assuming it is the first module on the stack after
the Comms Module:

[User Name]:l.Data(18) 16#xx State (0-7)

0 = Output Off, 1 = Output On. Channels 1-8

[User Name]:1.Data(19) 16#xx State (0-3)

0 = Output Off, 1 = Output On. Channels 9-12

[User Name]:1.Data(20) 16#xx Short Circuit (0-7)
0 = No short detected, 1 = Shorted channel (Channels 1-8)
[User Name]:l.Data(21) 16#xx Short Circuit (0-3)
0 = No short detected, 1 = Shorted channel (Channels 9-12)
[User Name]:1.Data(22) 16#xX Open Load (0-7)

This is active only when the channel is off (0 state) and the Open_Load
Detection is configured. 0 = No Open load, 1 =Open Load, Channels 1-8.
[User Name]:1.Data(23) 16#xX Open Load (0-3)

This is active only when the channel is off (0 state) and the Open_Load
Detection is configured. 0 = No Open load, 1 =Open Load, Channels 9-12.
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[User Name]:1.Data(24) 16#xx Open_Load Detect Status (0-7)
0 = Not configured, 1 = Configured, Channels 1-8.

[User Name]:1.Data(25) 16#xx Open_Load Detect Status (8-12)
0 = Not configured, 1 = Configured, Channels 9-12.

[User Name]:1.Data(26) 16#xx Reserved

[User Name]:l.Data(27) 16#xx Reserved

[User Name]:1.Data(28) 16#xx Reserved

[User Name]:1.Data(29) 16#xx Reserved

[User Name]:1.Data(30) 16#xx Reserved

[User Name]:l.Data(31) 16#xx Reserved

[User Name]:1.Data(32) 16#xx Reserved

[User Name]:1.Data(33) 16#xx Reserved

e. Digital 1/0 Module

For the Digital 1/0 Module, assuming it is the first module on the stack after
the Comms Module and in all input mode:

[User Name]:1.Data(18) 16#xx Status (0-7)

0 = Input Off, 1 = Input On. Channels 1-8 where Input 1 = Bit 0, Input 2 = Bit
1....etc

[User Name]:1.Data(19) 16#xx Status (0-7)

0 = Input Off, 1 = Input On. Channels 9-16 (Inputs 9-16)

[User Name]:1.Data(20) 16#xx Reserved

[User Name]:1.Data(21) 16#xx Reserved

[User Name]:l.Data(22) 16#xx Short Circuit Detection

For Inputs, 16#03 = Short on connector 1, 16#0c = Short on connector 2, 16#30
= Short on connector 3, 16#c0 = Short on connector 4

For Outputs, per channel shorts where the LSB = channel 0, MSB = channel 7
[User Name]:1.Data(23) 16#xx Short Circuit Detection

For Inputs, 16#03 = Short on connector 1, 16#0c = Short on connector 2, 16#30
= Short on connector 3, 16#c0 = Short on connector 4

For Outputs, per channel shorts where the LSB = channel 0, MSB = channel 7

[User Name]:l.Data(24) 16#xx Reserved

[User Name]:1.Data(25) 16#xx Reserved

[User Name]:1.Data(26) 16#xx Reserved

[User Name]:1.Data(27) 16#xX Reserved

[User Name]:1.Data(28) 16#xX Reserved

[User Name]:1.Data(29) 16#xX Reserved

[User Name]:1.Data(30) 16#xX Reserved

[User Name]:1.Data(31) 16#xX Reserved

[User Name]:1.Data(32) 16#xX Reserved

[User Name]:1.Data(33) 16#xX Reserved
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Note, if the Digital Module is split half Outputs and half Inputs, Bank A will be
Data(18) and Bank B will be Data (19) Inputs.

C. Outputs

a. Comms Module, Stack Valves

The location of the individual valve solenoids vs the binary/hex byte is as follows:

Solenoid Byte Binary Hex

1 O.Data(2) 0000 0001 16#01
2 0000 0010 16#02
3 0000 0100 16#04
4 0000 1000 16#08
5 0001 0000 16#10
6 0010 0000 16#20
7 0100 0000 16#40
8 1000 0000 16#80
9 O.Data(3) 0000 0001 16#01
10 0000 0010 16#02
11 0000 0100 16#04
12 0000 1000 16#08
13 0001 0000 16#10
14 0010 0000 16#20
15 0100 0000 16#40
16 1000 0000 16#80
17 O.Data(4) 0000 0001 16#01
18 0000 0010 16#02
19 0000 0100 16#04
20 0000 1000 16#08
21 0001 0000 16#10
22 0010 0000 16#20
23 0100 0000 16#40
24 1000 0000 16#80
25 O.Data(5) 0000 0001 16#01
26 0000 0010 16#02
27 0000 0100 16#04
28 0000 1000 16#08
29 0001 0000 16#10
30 0010 0000 16#20
31 0100 0000 16#40
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32 1000 0000 16#80

The break down for the Bytes is:
[User Name]:O.Data
[User Name]:O.Data(0) Byte 0 CAN control, reserved
[User Name]:O.Data(1) Byte 1 CAN control, reserved
[User Name]:O.Data(2) Byte 2 Valve Solenoids 1-8
[User Name]:O.Data(3) Byte 3 Valve Solenoids 9-16
[User Name]:O.Data(4) Byte 4 Valve Solenoids 17-24

[User Name]:O.Data(5) Byte 5 Valve Solenoids 25-32
[User Name]:O.Data(6) Byte 6 Reserved
[User Name]:O.Data(7) Byte 7 Reserved
[User Name]:O.Data(8) Byte 8 Reserved
[User Name]:O.Data(9) Byte 9 Reserved

[User Name]:O.Data(10) Byte 10  Reserved
[User Name]:O.Data(11) Byte 11  Reserved
[User Name]:O.Data(12) Byte 12  Reserved
[User Name]:O.Data(13) Byte 13  Reserved
[User Name]:O.Data(14) Byte 14  Reserved
[User Name]:O.Data(15) Byte 15  Reserved
[User Name]:O.Data(16) Byte 16  Reserved
[User Name]:O.Data(17) Byte 17  Reserved

b. Analog Module, Current

For the Analog Module, Current, assuming it is the first module on the stack
after the Comms Module:

[User Name]:O.Data(18) 16#xx Lower byte, Output 1

[User Name]:O.Data(19) 16#xx Upper byte, Output 1

Current Upper Byte Lower Byte

(mA) (hex) (hex)

0.0 0x00 0x00

1.0 0x00 Oxaa

2.0 0x01 0x55

4.0 0x02 Oxa3

8.0 0x05 0x52

12.0 0x07 Oxfe

16.0 Ox0a Oxa7

20.0 Oxod 0x53

[User Name]:O.Data(20) 16#xX Reserved

[User Name]:O.Data(21) 16#xx Reserved
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[User Name]:O.Data(22) 16#xx Reserved
[User Name]:O.Data(23) 16#xx Reserved
[User Name]:O.Data(24) 16#xx Reserved
[User Name]:O.Data(25) 16#xx Reserved
[User Name]:O.Data(26) 16#xx Reserved
[User Name]:O.Data(27) 16#xx Reserved
[User Name]:O.Data(28) 16#xx Reserved
[User Name]:O.Data(29) 16#xx Reserved
[User Name]:O.Data(30) 16#xx Reserved
[User Name]:O.Data(31) 16#xx Reserved
[User Name]:O.Data(32) 16#xx Reserved
[User Name]:O.Data(33) 16#xx Reserved

For the range of the outputs to be 0-20mA, the outputs will be from
16#00,16#00 (for OmA) through 16#0D,16#53(for 20mA). If there are more
modules for this type, then they reside on the next 8 bytes in order

C. Analog Module, Voltage

For the Analog Module, Voltage, assuming it is the first module on the stack
after the Comms Module:

[User Name]:O.Data(18) 16#xx Lower byte, Output 1
[User Name]:O.Data(19) 16#xx Upper byte, Output 1
[User Name]:O.Data(20) 16#xx Lower byte, Output 2
[User Name]:O.Data(21) 16#xx Upper byte, Output 2
[User Name]:O.Data(22) 16#xx Lower byte, Output 3
[User Name]:O.Data(23) 16#xx Upper byte, Output 3
[User Name]:O.Data(24) 16#xx Lower byte, Output 4
[User Name]:O.Data(25) 16#xx Upper byte, Output 4
[User Name]:O.Data(26) 16#xx Reserved
[User Name]:O.Data(27) 16#xx Reserved
[User Name]:O.Data(28) 16#xx Reserved
[User Name]:O.Data(29) 16#xx Reserved
[User Name]:O.Data(30) 16#xx Reserved
[User Name]:O.Data(31) 16#xx Reserved
[User Name]:O.Data(32) 16#xx Reserved
[User Name]:O.Data(33) 16#xx Reserved

For the range of the outputs to be 0-10V, the outputs will read from
16#00,16#00 (for OV) through 16#10,16#00(for 10V). If there are more
modules on the stack of this type, then they reside on the next 8 bytes in order.
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d. Power Plus Module

For the Power Plus Module, assuming it is the first module on the stack after
the Comms Module:

[User Name]:O.Data(18) 16#xx Lower byte, Outputs 1-8 (bits 0-7)

[User Name]:O.Data(19) 16#xx Upper byte, Output 9-12 (bits 0-3)
(bits 4-7 not used)

[User Name]:O.Data(20) 16#xx Reserved

[User Name]:O.Data(21) 16#xx Reserved

[User Name]:O.Data(22) 16#xx Reserved

[User Name]:O.Data(23) 16#xx Reserved

[User Name]:O.Data(24) 16#xx Reserved

[User Name]:O.Data(25) 16#xx Reserved

[User Name]:O.Data(26) 16#xx Reserved

[User Name]:O.Data(27) 16#xx Reserved

[User Name]:O.Data(28) 16#xx Reserved

[User Name]:O.Data(29) 16#xx Reserved

[User Name]:O.Data(30) 16#xx Reserved

[User Name]:O.Data(31) 16#xx Reserved

[User Name]:O.Data(32) 16#xx Reserved

[User Name]:O.Data(33) 16#xx Reserved

e. Digital 1/0 Module

For the Digital 1/0 Module, output mode, assuming it is the first module on
the stack after the Comms Module:
Output 1 would be bit 0, Output 2 would be bit 1...etc

[User Name]:O.Data(18) 16#xx Lower byte, Outputs 1-8 (bits 0-7)

[User Name]:O.Data(19) 16#xx Upper byte, Output 9-16 (bits 0-7)

[User Name]:O.Data(20) 16#xx Reserved

[User Name]:O.Data(21) 16#xx Reserved

[User Name]:O.Data(22) 16#xx Reserved

[User Name]:O.Data(23) 16#xx Reserved

[User Name]:O.Data(24) 16#xx Reserved

[User Name]:O.Data(25) 16#xx Reserved

[User Name]:O.Data(26) 16#xx Reserved

[User Name]:O.Data(27) 16#xX Reserved

[User Name]:O.Data(28) 16#xX Reserved

[User Name]:O.Data(29) 16#xx Reserved

[User Name]:O.Data(30) 16#xX Reserved

[User Name]:O.Data(31) 16#xX Reserved

[User Name]:O.Data(32) 16#xx Reserved

[User Name]:O.Data(33) 16#xx Reserved
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10. LED Troubleshooting Guide

In the event of difficulties in either operation or installation of the MI/O-67 have a number of
fault detection tools available. Along with the short/open detection mentioned above, each module
has groups of LEDs which can help to get the manifold online in the event of problems.

A. Comms Module

Below the EtherNet Ports, there are four LEDs. Along the top of the Comms Module are
three LEDs.

For NS (Network Status):

State Description

Off No Power/No IP Address

Green Online, 1 or more connections established
Green Flashing Online, no connection established

Red Duplicated IP Address, Fatal Error

Red Flashing Connection timed out

For MS (Module Status):

State Description

Off No power

Green Controlled by a scanner in run mode

Green Flashing Not configured or scanner in idle mode

Red Fatal Error

Red Flashing Recoverable fault, Non-DLR mode: connector time out.

For LS (Link/Activity)

State Description

Off No Link/No Activity
Green Link established, 100mb
Green Flickering Activity, 100mb
Yellow Link established, 10mb

Yellow Flickering  Activity, 10mb

For Power:
State Description
Off No Power
Green Power OK

For Comm (Backplane Communications):

State Description

Off No power

Green OK
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Green Flashing Not configured or scanner in idle mode
Red Fatal Error
Red Flashing Recoverable fault

For Stat (Backplane Status)

State Description

Off No Link/No Activity
Green Run Mode

Green Flashing Standby Mode

B. Digital 1/0 Module
Leds on top right of module:

Com Led-- Red: (CANopen Status, Error Led)

State Description

Off No error

Single Flash Warning limit reached (error passive)
Flickering LSS Config Mode

On Bus Off/fatal error

Double Flash Heartbeat timeout error

Com Led-- Green: (CANopen Status, Run Led)

State Description

Single Flash CANopen stopped state

Flickering LSS Config Mode

On CANopen operational state

Blinking CANopen pre-operational state
PWR Led:

State Description

Green Power/Application loaded

Green w/Red

Single Flash IO Comm failure

Flickering between

Green and Red Dip switch state changed

Red Fatal error in application

10 Led near each M12 connector, 2 ea.:

Input Mode
State Description
Green NPN-connection is sinking current, PNP-connection is sourcing
current.
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Red Fault on channel

Off Channel off
Output Mode

Green Output on

Red Fault on channel

Off Channel off

During start up, PWR, 10, and Com Leds will be 0.25sec Green, 0.25sec Red.
C. Power Plus Module
Leds on top right of module:

Com Led-- Red: (CANopen Status, Error Led)

State Description

Off No error

Single Flash Warning limit reached (error passive)
Flickering LSS Config Mode

On Bus Off/fatal error

Double Flash Heartbeat timeout error

Com Led-- Green: (CANopen Status, Run Led)

State Description

Single Flash CANopen stopped state

Flickering LSS Config Mode

On CANopen operational state

Blinking CANopen pre-operational state
PWR Led:

State Description

Green Power/Application loaded

Green w/Red

Single Flash IO Comm failure

Flickering between

Green and Red Dip switch state changed

Red Fatal error in application

Output Led near each M12 connector, 2 ea:

State Description

Green Output on

Red Fault (output power not present)

Off Output off
MAC Valves, Inc. Phone: (248)624-7700
30569 Beck Rd. Fax: (248)624-0549

Wixom, MI 48393
§ http://www.macvalves.com/ Page 76 of 79



http://www.macvalves.com/

Document: Ul-188 Rev. A

During start up, PWR, Output, and Com Leds will be 0.25sec Green, 0.25sec Red.
D. Analog I/0O Module (Voltage and Current)
Leds on top right of module

Com Led-- Red: (CANopen Status, Error Led)

State Description

Off No error

Single Flash Warning limit reached (error passive)
Flickering LSS Config Mode

On Bus Off/fatal error

Double Flash Heartbeat timeout error

Com Led-- Green: (CANopen Status, Run Led)

State Description

Single Flash CANopen stopped state

Flickering LSS Config Mode

On CANopen operational state

Blinking CANopen pre-operational state
PWR Led:

State Description

Green Power/Application loaded

Green w/Red

Single Flash IO Comm failure

Flickering between

Green and Red Dip switch state changed

Red Fatal error in application

During start up, PWR, 10, and Com Leds will be 0.25sec Green, 0.25sec Red.
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11. Troubleshooting Chart

Fault Description
Do valves operate?
No Check power to Comms Module
Check network wiring
Check network indicator LEDs on Comms Module
Check network IP Address and Configuration
Check for correct Bytes to operate valves in PLC Output Table
Do modules operate?
No Check configuration in PLC
If using a Digital 1/0 Module, check dipswitches on module
If using a Power Plus Module, check external power
Check all module for wiring (sensors, loads, etc)
Are you getting faults
on Comms Module? Check the Open Load Diagnostics in PLC and valve set up

Is unit coming online
in the PLC network?
No Check the IP address and whether the EDS file is loaded
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Warning:

Under no circumstances are MAC Valves to be used in any application or system where failure of
the valves or related components to operate as intended could result in injury to the operator or any
other person.

Do not operate outside of prescribed pressure or temperature ranges.

Air supply must be clean. Contamination of valve can affect proper operation.

Before attempting to perform any service on valve, consult catalog, P & O sheet, or factory for
proper maintenance procedures. Never attempt service with air pressure to valve.

If air line lubrication is used, consult catalog, P & O sheet, or factory for recommended lubricants.
Before interfacing the product to any bus or serial system, consult the controller and bus manuals for
proper usage.
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