Chapter 3 EtherNet/IP

Introduction to EtherNet/IP

Today, with the introduction of EtherNet/IP (Industrial Protocol), a user can collect, configure, and control
using one protocol. EtherNet/IP is a network communication standard capable of handling large amounts of
data at speeds of 10 Mbps or 100 Mbps, and at up to 1,500 bytes per packet. The specification uses an open
protocol at the application layer.

EtherNet/IP makes use of the standard off-the-shelf Ethernet chip sets and the currently installed physi-
cal media (hardware connections) and incorporates what is known today as the Common Industrial Protocol
(CIP); an open protocol at the application layer fully managed by the Open DeviceNet Vendors Association
(ODVA, http://www.odva.org). CIP is the critical component providing the ability to collect, configure, and con-
trol utilizing both implicit messaging (real-time I/O messaging), and explicit messaging (information/configu-
ration messaging), with full support for peer-to-peer and multi-master configurations.

PM Connectivity over EtherNet/IP

To establish communications with the PLC the EZ-ZONE™ PM controller must be connected to the net-
work, where it will either assume or be given an IP address. There are two ways in which an IP address can
be established: Dynamic Host Configuration Protocol (DHCP, where a DHCP server on the network provides
an IP address); or a fixed IP address (manually entered). The PM controller's default is set to DHCP. To
change the IP addressing method to fixed IP follow the steps below:

1. Push and hold the up and down arrow keys on the front panel for six seconds to go the the Setup Menu.

2. Push the up or down arrow key until (Communications Menu) appears in upper display and

in the lower display.

3. Push the green Advance Key ® to enter the Communications Menu | o7

4. Push up arrow key to go to the Communications 2 Submenu. The upper display shows | 2], and the
lower display shows [ £ o7

5. Push the Advance Key ® until the upper display shows and lower display shows [ ,P17].

6. Push the up arrow to change to Fixed Address

Note: Excessive writes to the PM may cause premature EEPROM failure. For more detail see the section entitled "Saving
Settings to Nonvolatile Memory".
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EtherNet/IP Indicator Lights

The PM has four indicator lights on the top of the controller, all of which are used with EtherNet/IP. The
characteristics of the Module Status and Network Status LED’s are defined by Open DeviceNet Vendors As-
sociation (ODVA), while the Active and Link indicator lights are defined in the Ethernet specification.

Module Status Indicator

Table 3.1
Indicator State Summary Requirement
If no power is supplied to the device, the module status indicator
Steady Off No power shall be steady off.
Device If the device is operating correctly, the module status indicator
Steady Green .
operational shall be steady green.
Flashing Green Standby If the device }}as not been configured, the module status indicator
shall be flashing green.
If the device has detected a recoverable minor fault, the module
. . status indicator shall be flashing red.
Flashing Red Minor fault NOTE: An incorrect or inconsistent configuration would be con-
sidered a minor fault.
. If the device has detected a non-recoverable major fault, the mod-
Steady Red Major fault ule status indicator shall be steady red.
Flashing Green / Self-test While the device is performing its power up testing, the module
Red status indicator shall be flashing green / red.
Network Status Indicator

Table 3.2

Steady Off Not powered, If the device does not have an IP address (or is powered off), the
y no IP address network status indicator shall be steady off.
Flashine Green No connections If the device has no established connections, but has obtained an
g IP address, the network status indicator shall be flashing green.
If the device has at least one established connection (even to the
Steady Green Connected Message Router), the network status indicator shall be steady
green.
If one or more of the connections in which this device is the target
Flashine Red Connection has timed out, the network status indicator shall be flashing red.
g timeout This shall be left only if all timed out connections are reestab-
lished or if the device is reset.
. If the device has detected that its IP address is already in use,
Steady Red Duplicate IP the network status indicator shall be steady red.
. While the device is performing its power up testing, the network
Flashing Green /Red | Self-test status indicator shall be flashing green / red.

Link Status Indicator

Table 3.3
Steady Off Not powered, If the device cannot determine link speed or power is off,
y unknown link speed the network status indicator shall be steady off.
Red Link speed = 10 Mbit If.the device is communicating at 10 Mbit, the link LED
will be red..
Green Link speed = 100 Mbit If.the device is communicating at 100 Mbit, the link LED
will be green.

Activity Status Indicator

Table 3.4
Flashing Green | Detects activity If the MAC detects activity, the LED will be flashing green.
Red Link speed = 10Mbit | If the MAC detects a collision, the LED will be red.
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I/0 Configuration using an Allen-Bradley Logix Family Processor
The setup steps may vary depending on the controller. The specific control used in the examples is a Compact-
Logix 1769-L32E. Follow the steps below to add and configure the PM as a generic Ethernet module.

1. In the I/O configuration, right click on the Ethernet Port, (in this case: 1769-LL32E Ethernet Port Lo-
calENB) and add a new module.

Figure 3.0

Select Module Type Xl

Type: [ETHERMET-MODULE

Tvpe | D e=cription I
1756-EHET /B 1756 Ethernet Bridge ;I
175E-EEBE - 1756 10100 Mbps Ethernet Bridge wAEnhanced " eb Services
1757F-FFLD A2 1757 Foundation Fieldbuszs Linking Dewvice
17639-L32E Ethernet Fart 105700 Mbps Ethernet Fart on Compactlogi=5332E
17639-L35E Ethernmet Fort 104700 PMbps Ethernet Fart on Caompactlogi=5335E
17ES-ERZ0 R A, 17388 Ethernet ta Devicell et Linking D evice
17ES-ERET A5 1788 101700 Mbps Ethernet Bridge, T wisted-FPair MM edia
17a88-EEB & 1788 109700 Mbps Ethernet Bridge wA/'Enhanced “»"eb Services
1794-AEMT A 1794 101700 Mbps Ethernet A dapter,. T wisted-FPair M edia
Dirivelogi=57 30 Ethernet ... 10100 Mbps Ethernet Part on Drivelogi=57 320
thhert =k F Softl ooi=5500 F therkl s A 1TF
ETHERHMET-FHMODLLE Generic Ethermnmet bModule
ETHERMET-FAMELWIEYW Ethernet/IP Fanslvievs
FowerFle= 700 wector-21 ... PowerFlex 700 “ector Drive (2082400 wia 20-CORF-E ;I
S o
Wendaor: |20 ~| &~ Other = Specialy /0 Select |
v Analog I Digital W Commmunication [ Rotion W Controller Clear 2l I
| (] . I Cancel I Help I

2. Select “Generic Ethernet Module” and click OK.

Configuring PM Properties using the RSLogix 5000

After clicking OK, the following screen will appear. You must complete all the fields in this screen except the
description field.

Figure 3.1
Module Properties - LocalENB (ETHERNET-MODLULE 1.1) il
Type: ETHERMET-MODLLE Generic Ethernet Module
“Wendar: Lillen-Bradley
FParent: LocalEME
Flame: I-l — Connection Parameters
Szzermbly ;
D ezcription: LI Inztance: Size:
Input: | [125 =] [32-biy
= | oupue | [124 = (32+bi)
C F E{Data - DINT - = .
e et I =4 —I Configuration: I I':' j [2-bit)
Address £ Hozst Mame
o+ P Address: I . . ) Statug [nput: I I
= Host Mame: I Shatuz Dutpuk I

Cancel < Back Mext = I | Finizh = > I Help
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Name

This field, will automatically be used as the controller
name and will be used in the program when referenc-
ing PM inputs or outputs.

Description
No entry required.
Comm Format

As can be seen in the PM I/O assemblies below, the PM
data formats depend on the tag name being written to
or read from.

As can be seen in the chart below, the data types
used by the PM vary. Although multiple “Comm For-
mats” can be configured, for ease in configuration and
programming it is suggested that it be configured as
INT. Configuration examples will follow.

IP Address

Enter here, the DHCP or fixed IP address previously
acquired.

Assembly Instance
Input, PM to CompactLogix

This field identifies the Target to Originator (T - O)
input assembly 0x65 (101 decimal).

Output, CompactLogix to PM

This field identifies Originator to Target (O > T) out-
put assembly 0x64 (100 decimal).

Configuration

The PM does not use the configuration instance 0x80
(128 decimal), however it still needs to be entered here.

Assembly Size

The assembly size is dependent upon the “Comm For-
mat.”

T >0 INT: 42 or DINT: 21
O > T INT: 40 or DINT: 20

The size for the configuration instance, although not
used, will always be set to 0.
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Table 3.5

Supported Attribute Data Types
CIP PM Access Size (Bytes)
USINT UByte RW 1
SINT Byte RW 1
UINT UWord RW 2
INT Word RW 2
UDINT ULong RW 4
DINT Long RW 4
REAL Float RW 4
Target to Originator (T to 0) - Default Assembly
Table 3.6

EIP Class | EIP Instance | EIP Attribute | Data
Attribute Name ID ID D Type
Analog Input 1 Process Value 104 1 1 REAL
Analog Input 1 Eror Status 104 1 2 DINT
Analog Input 2 Process Value 104 2 1 REAL
Analog Input 2 Error Status 104 2 2 DINT
Alarm 1 State 109 1 9 DINT
Alarm 2 State 109 2 9 DINT
Alarm 3 State 109 3 9 DINT
Alarm 4 State 109 4 9 DINT
Digital Input 5 Status 110 1 5 DINT
Digital Input 6 Status 110 2 5 DINT
Control Mode Active 151 1 2 DINT
Heat Power 151 1 13 REAL
Cool Power 151 1 14 REAL
Limit State 112 1 6 DINT
Profile Start 122 1 1 DINT
Profile Action Request 122 1 11 DINT
Active File 122 1 3 DINT
Active Step 122 1 4 DINT
Active Set Point 122 1 5 REAL
Step Time Remaining 122 1 9 REAL

In using the input assembly define the following sizes based on the configured “Comm Format” in

RSLogix5000.
DINT: 21
INT: 42
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Originator to Target (O to T) - Default Assembly

Table 3.7
Attribute Name EIP Class ID | EIP Instance | EIP Attribute | Data Type
ID ID
Loop Control Mode 151 1 1 DINT
Closed Loop Set Point 107 1 1 REAL
Open Loop Set Point 107 1 2 REAL
Alarm 1 High Set Point 109 1 1 REAL
Alarm 1 Low Set Point 109 1 2 REAL
Alarm 2 High Set Point 109 2 1 REAL
Alarm 2 Low Set Point 109 2 2 REAL
Alarm 3 High Set Point 109 3 1 REAL
Alarm 3 Low Set Point 109 3 2 REAL
Alarm 4 High Set Point 109 4 1 REAL
Alarm 4 Low Set Point 109 4 2 REAL
Profile Action Request 122 1 11 DINT
Profile Start 122 1 1 DINT
Heat Proportional Band 151 1 6 REAL
Cool Proportional Band 151 1 7 REAL
Time Integral 151 1 8 REAL
Time Derivative 151 1 9 REAL
Heat Hysteresis 151 1 11 REAL
Cool Hysteresis 151 1 12 REAL
Deadband 151 1 10 REAL

In using the output assembly define the following sizes based on the configured “Comm Format” in
RSLogix5000.

DINT: 20
INT: 40

Note: Excessive writes to the PM may cause premature EEPROM failure. If using the O to T assembly it is recommended that EE-
PROM writes be disabled (factory default). For more detail see the section entitled "Saving Settings to Nonvolatile Memory".
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Communications between ControlLogix & First, let’s take a look at the “Comm Format”
the EZ-ZONE™ PM briefly discussed earlier with a recommendation to

configure it as INT. In this section we will see why.
One of the advantages of using the Logix family

of controls is that users can define their own data

types. Creating two unique, user-defined data types

Configuring the PM enables both real-time I/O
connections (implicit messaging) and non-time critical
(explicit messaging) communications. Information will

be transferred between the control and the PM using .
either implicit and or explicit connections. All implicit (T'to O and O to T) makes programming the PLC to

messages are sent and received cyclically at the rate comm,ll‘lllll icate Witb thefWa:ﬂow I(;N{c C(;ntrollp r ve11‘:y
of the Requested Packet Interval (RPI), where explicit ~ ©2SY- 11€ name given lor these data types 1S up to

messages are typically initiated via a message instruc- the user. In this example, the user-defined data
tion in the control program. It is recommended that types and styles were created to match the default

the RPI be set above 100ms. Generally, explicit mes- PM O-to-T and T-to-O assemblies.

sages are used as a tool for configuration. For example, Notice in Figure 3.4 (PM T to O) that the first

to change the default T-to-O or O-to-T assembly struc-  location is identified as "Device Status." This does

ture in the PM from the factory defaults as defined not represent one of the 20 members, and it is re-

above, the user would use an explicit message instruc-  quired. Currently, if bit 16 is set to 1, as shown in

tion. figure 3.2 below (PM to PLC), it indicates valid
communications between the Ethernet card and the

Ladder LUgiC Examples PM. If set to 0, communications have failed.

In the ladder logic examples that follow, please
note how the PM and its associated tags were config-
ured.

Figure 3.2

+PM_TtoD. Device,Sta 240000_0000_0000_0001_0000_0000_0000_0000 Binayy  |DINT

Figure 3.3 & 3.4

Mame: IF'M_D_to_T Mame: FM_T_to_0
Description: PLC to'watlow P ;I Description: “wiatlow P - Input ta ;I
FLC
= El
tembers: Diata Type Size: 80 bytels) Members Diata Type Size: B4 bytels)
Marme Data Type Style D ezcription Mame Data Type Style Description
Chl_tode DIMT Drecimal P Control Mode Device_Stat DINT Binary P Davice Status
CLSP RE&L Flaat CLSP P RE&L Float Al 1 Process Variable
OLsP BEAL Float OLsP Ir_Err_Statl DINT Drecimal Al Input Errar Status
ALmTH_SP RE&L Float Alm SP1 High Pz REAL FIan Al 2 Process Vanable
AlmiL SP RE&L Float Alm SP1 Low In_Erm_5Statz DINT [recimal Al 2 Input Error Status
ALm2H_SP BEAL Float £Im SPZ High Alrn_Statl DINT Dec!mal Alarrnl Status
ALm2L_SP BEAL Float Alm 5P Low Ailm_Stat2 DINT Dec!mal Alamn Statuz
ALmaH_SP REAL Fioat Alm 5P3 High A S el Decind _{lamd Stalus
ALm3L_SP REAL Float Alm 5P3 Low . i n"'St : ST Dec!mal : a’”‘t ; Sf L:S
ALmdH_SP REAL Float Alm 5P4 High el eema vem L oieue
EwventZ State DINT Drecimal Event T Status
Almdl_SP REAL Float Al SPA Low
- - - Ph_Chl_Maode DINT Decimal Pt_Control_Mode
Fro_sct_Feqg DIMT Decimal Frofile_Auction_ R equest HFE
- = _Pwar REAL Float Heat Output Power
Fro_Stit DINT Decimal Profile Start
H FE FEAL A g = - Eand C_Pwir REAL Float Coal Dutput Paver
C_F'B BEAL Float Eealtp ropolt.lonal B and Lirm_State DINT Decimal Lirit State
= oat ool Proportional B an RE_St1_Pro DINT Decimal | Profile Start Readback
Inte.glal. REAL Float Inte.gral. RE_Pra_Act_Feq DINT Drecimal Prafile Action Request Readback
Derivative REAL Float Derivative i Fro_ Cur_Fie DINT Decimal | Prafile - Cunent File
On_Off_HHys REAL Flast Heat On-Dff Hysteregls Pro_Cur_Stp DINT [recimal Frofile - Current Step
DOr_Of_CHys REAL Float Cool On-Dff Hysteresis Fro_Prod_SP FEAL Float Profils - Procuced Set Point
1 DE REAL Float FID DeadBand Pro_Rem_ST REAL Flaat Prafile - Remaining Step Time

Now, to use the new data types defined above. Two controller tags where created (see figure 3.5 & 3.6) and
when prompted for the data type, the user-defined data types defined above were selected.
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Figure 3.5 & 3.6

[=PM_Tta0 Pt _T ko 0/ atlows P4 - Input b PLC [=-PM_OtaT PM_0 to T (PLC to Watlow Pi
[Pt _TtolO Device_Stat Binary DINT "/ atlow P - Input to PLC P Device Status [+1-PM_0taT Chil_Mode Decimal ~ |DINT PLC towatlow P PM Cantrol Mode
—Fh_Tta0. P41 Float REAL W/ atlow P - Input to PLC &1 1 Pracess Yarishle —P_0taT CLSP Flaat REAL PLC to'watiow PM CLSP
[+}PM_Ttal In_Em_Staf1 Decimal  |DINT /o P - Input to PLC &1 1 Input Emmor Shatus —PM_0toT OLSP Float REAL PLC to'watlow PM OLSP
—PM_Tto P2 Float REAL Wt PM - Input to PLC &) 2 Process Vaniable P _OtoT ALmiH_SP Float REAL PLC to'Wallaw PM Alm SPT High
[]—PM_TtoU.In_Err_Stal2 Decimal DINT W atlow PM - Input to PLC Al 2Impul Errar Statug —PM OtaT ALmiL 5P Float REAL PLC towWatlow PM Alm SPT Low
[P _Ttal Al _Stat! Decimal — |DINT W atlow PM - Input to PLC Alarm Status —PM:UtDT. ALm2H__SP Float REAL PLC to'Wallow P &m 52 High
[+-PM_Ttal Al _Stat2 Decimal — |DINT W/ atlow PM - Input to PLC Alarm?2 Status PM Do ALm2L SP Float REAL PLT. to'Wallow P Am SP2 Low
[+1-PM_Ttal.Alrn_Statd Decimal — |DINT W/ atlow PM - Input to PLC Alarm3 Status CPH_(0teT ALmdH_SP Floal FEAL PLC to'Wallow PM Al 5P3 High
[+1-PM_Ttal Alrn_Statd Decimal  |DINT W atlow PM - Input to PLC Alamd Status PM DT ALrL 57 Flol REAL FLC 12 Walon FH &8 SF3 Low
[+1-PH_Ttal Event1_State Deqmal DINT "W atlow PM - Input to PLC Event 1 Status PM_DtoT ALndH_5P Floal AEAL FLC 1o Wallow P 2 3P4 High
[+1-PH_Ttal Event2_State Decimal ~ |DINT "W atlow PM - Input to PLC Event 1 Status
FHPM_TtoD.PM_Ci_toce Decinel  |DINT | Walow Pt - Input 1o PLC PM_Contl Mods PH_OtT ALmi_SP Fod  JREAL|PLC toWallow Pt A 5P4 Low
PM_ Tl H_Por Fot FEAL W o PH I 1 PLL el Qv P [+/-Phd_OtaT Pro_tct_Req Decimal DINT PLC to'wWatlow P Prafile_Action_Request
PN_TIO.C_Pur Fod  REAL [Walow M- Input o PLC.Cool Duput Pavr B LT e Deomal  [RCLUNN FLC to'Walow P Profe Stat
4 PM_Tiol Lim_Stle Decimal |DINT | Walon PM - Iput o FLC Linit Stie [PH_OtoTH P Floot [ PLC to Walow PH Heat Propationl Band
- P_Ta.RB_ St Pro Decindl  |DINT|wallow PM - Iput to PLC Prafle St Reacbck Pt OtTC P8 Flost  |REAL  JPLE totalow Ph Cool PropertionalBand
[P _Ttoll B _Pro_Act Feq  |Decimal  |DINT  [Watow PA - Inputio FLL Ficfie Acton Fequest Feadback, | [—FM_Otol Integral Float REAL  |PLC to'wallow PH Integral
[#-PM_Ttal Fra_Cun_File Decimal  [DINT | Watlow PM - Input to FLC Fircfle - Cunent File —FM_OtaT Deivative Flaal REAL FLC to Wallow PM Derivative
[+}PM_TtaD.Pro_Cun_Stp Decimal | DINT W atlow P - Input ta PLC Profile - Cunent Step —FM_OtaT Or_0ff_HHys Float REAL PLC to'Wallow PM Heat On-0f Hysteresis
P _TtoD.Pro_Prod SP Float REAL W/ atlow PM - Input to PLC Profile - Produced Set Paint —Pt_OtaT.On_0f_CHys Float REAL PLC to'watlow PM Cool On-DiF Hysteresis
—Ph_Ttol.Pro_Rem_ST Float REAL "/ atlow P - Input to PLE Profile - Remaning Step Time ~P_OtaT OB Float REAL PLC to'watlow PM PID DeadBand

You can now use simple logic to create instructions (output from PLC to PM) the destination tag reflects
to move implicitly the default assembly structures to the module name. The two copy instructions below
and from the PM. Recall that the name given to the represent all that’s needed to send and receive data
I/O module is also used as the I/O tags. Note in the from the PM. The copy instructions will copy source
first copy instruction (input from PM to PLC) that the tags to destination tags byte for byte, so no further
name given to the module appears as the source (Wat- data conversion is needed.
low_PM). Likewise, in the second copy instruction

Figure 3.7
Wigtlowy P - Input to
PLC
COP
4 Copry File
Source  Watlow P Datald]
Dest Phd_Tto
Lencth 42
PLC - Output 1o
Vgl Phi
COP
) Copry File
Source Ph_CaT
Dest watlowy_PRC Datal0)]
Lencth an

Ladder Logic Example

In the likely event that the user wants to change the default assembly structures, this can be done using
an explicit message. First, it is necessary to define the assembly setup. Note in Tables 3.8 and 3.9 that both
assemblies (O to T and T to O) are accessed via class 119, where the instance identifies input and output with
the attribute identifying the member within the instance.
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Originator to Target (PLC to PM)

Table 3.8
CIP EIP EIP Data-

Attribute Name Ci;ss InsIt].';nce Atttii];)ute Type Structure of 8-bit Data Ty pe:
OtoT Assembly Setup Instance 1 119 1 1 SINT
OtoT Assembly Setup Instance 2 119 1 2 SINT {OXCC’ OXII, OXAA}
OtoT Assembly Setup Instance 3 119 1 3 SINT
OtoT Assembly Setup Instance 4 119 1 4 SINT
OtoT Assembly Setup Instance 5 119 1 5 SINT
OtoT Assembly Setup Instance 6 119 1 6 SINT
OtoT Assembly Setup Instance 7 119 1 7 SINT
OtoT Assembly Setup Instance 8 119 1 8 SINT
OtoT Assembly Setup Instance 9 119 1 9 SINT
OtoT Assembly Setup Instance 10 119 1 10 SINT
OtoT Assembly Setup Instance 11 119 1 11 SINT
OtoT Assembly Setup Instance 12 119 1 12 SINT
OtoT Assembly Setup Instance 13 119 1 13 SINT
OtoT Assembly Setup Instance 14 119 1 14 SINT
OtoT Assembly Setup Instance 15 119 1 15 SINT
OtoT Assembly Setup Instance 16 119 1 16 SINT
OtoT Assembly Setup Instance 17 119 1 17 SINT
OtoT Assembly Setup Instance 18 119 1 18 SINT
OtoT Assembly Setup Instance 19 119 1 19 SINT
OtoT Assembly Setup Instance 20 119 1 20 SINT
arget to Originator (PM to PLC)
able 3.9

CIp EIP EIP Data |  Structure of 8-bit Data Type:
Attribute Name Class | Instance | Attribute | Type
D ID ID
TtoO Assembly Setup Instance 1 119 2 1 SINT {0xCC, 0xII 5 OxAA}
TtoO Assembly Setup Instance 2 119 2 2 SINT
TtoO Assembly Setup Instance 3 119 2 3 SINT
TtoO Assembly Setup Instance 4 119 2 4 SINT
TtoO Assembly Setup Instance 5 119 2 5 SINT
TtoO Assembly Setup Instance 6 119 2 6 SINT
TtoO Assembly Setup Instance 7 119 2 7 SINT
TtoO Assembly Setup Instance 8 119 2 8 SINT
TtoO Assembly Setup Instance 9 119 2 9 SINT
TtoO Assembly Setup Instance 10 119 2 10 SINT
TtoO Assembly Setup Instance 11 119 2 11 SINT
TtoO Assembly Setup Instance 12 119 2 12 SINT
TtoO Assembly Setup Instance 13 119 2 13 SINT
TtoO Assembly Setup Instance 14 119 2 14 SINT
TtoO Assembly Setup Instance 15 119 2 15 SINT
TtoO Assembly Setup Instance 16 119 2 16 SINT
TtoO Assembly Setup Instance 17 119 2 17 SINT
TtoO Assembly Setup Instance 18 119 2 18 SINT
TtoO Assembly Setup Instancel9 119 2 19 SINT
TtoO Assembly Setup Instance 20 119 2 20 SINT
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For example, the screen captures below explain and illustrate how to change a given member for both the
O-to-T and T-to-O assemblies. To change other members within either instance, simply change the instance (1
or 2) and attribute value (1 to 20) in the MSG instruction. For a better understanding of what happens when
the instruction is enabled, take a closer look at the message instruction configuration and its associated tags.

Figure 3.8

Ph_Azzembly Cha  PM_Assemcho_enable MSG
1 F o ] Type - CIP Generic BN —

Mezzame Contral PM_AzzemChy MSG E =D —

ER—

In configuring the MSG instruction it is important to use hexidecimal entries for the class, instance and
attribute. In the example below (figure 3.9) the 16th location (attribute 10) of the T-to-O assembly structure
(instance 1) will be changed. Looking at figure 3.6 above you will see that the 16th member of the T-to-O as-
sembly defaults to “Profile Action Request.” Once the configuration is complete, click on the communication
tab and define the path to the PM.

When the MSG instruction above is enabled this member will be overwritten, and the new attribute (state
of digital output 6) will be defined by the class, instance and attribute contained in the source element (see
figure 3.11 below).

Figure 3.9 & 3.10

R 5o Contnuration - cia it x
Eonfiguration"l Communicatignl Tag I _Eonligqrat_ion E:Ufﬂrﬂw’ﬁCﬂliUﬂ| Tag I
Message Type: ICIF‘ Generic j Path: IWaFIow_F'M Browse.., |
g [e— p—
Sevice 5ot Abute Single <] Souce Element . x|
T A
; Source Length: |3 3: [Bytes) & Cp Path {watlow PM
5" PO e G [ e g [T ] ||| ey el v
Instance: |2 Attribute:10f [Hex) [E— | Ela 1/0 Configuration
[ Cor =HE3 1756 Backplane, 1756-410
ﬁ{l [0] 1756-LE5 P_Ethemet_IP_Contrallogis
=8 [1]1756ENET/B AB_Enet IP
Ea?a Ethernet
- B ETHERNET-MODULE Watlaw, P
------ ﬂ 1756-EMET/E &B_Enet_IF
2 Enable 3 Enable Waiting » Start @ Done Done Length: O 3 Enable ] & Cancel Help: v
4
2 Error Code: Extended Error Code: [T Timed Qut & & Eiibe Extended Error Code: T Timed Dut®
Error Path: Ericr Path
Eror Text: Etrar Text:
0K I Cancel | Apply Help oK Cancel Sl Help
Figure 3.11
[—-E<_Pt_Mew Azzembly f... ) |Hesx SIMNT[3]
[H-EZ_Phd_Mew Assembiy]l] 1a#6a | Hex SIMNT Clazs
[H-EZ P Mew Azzembilpl] 1a#06 |Hes SIMNT [nstance
[+-E£_Ph_Mew AzzemblZ] 16#07 Hex SIMNT Aftribute

Each member in both the O-to-T and T-to-O assemblies can be changed in this manner. Also, any valid class,
instance and attribute not found in the O-to-T and T-to-O assemblies can be read or written to explicitly us-
ing a rung of logic similar to the example in figure 3.3h
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Saving Settings to Non-volatile Memory

When controller settings are entered from the controller front panel or a remote user interface (RUI)
changes are always saved to non-volatile memory (EEPROM). If the controller loses power or is switched off
its settings will be restored when power is reapplied.

The EEPROM will wear out after about 1,000,000 writes, which should not be a problem with changes
made from the panel or RUI. However if the controller is receiving instructions from a PLC or a computer
through a network connection, the EEPROM could, over time, wear out.

By default, settings made through the network are not saved to nonvolatile memory (59). However, every
time a setting is changed through the front panel or RUI, all of the controller settings are saved to EEPROM,
regardless of the setting of nonvolatile memory save. This parameter can only be changed via the network
protocol (i.e., Modbus RTU, Modbus TCP, or EtherNet/IP) and will always be saved to EEPROM.
Non-volatile Save

Modbus Addr: 2494

EtherNet/IP & DeviceNet
Class: 150

Instance: 1

Attribute: 8

Enumeration: yes = 106, no = 59

Note:
Disabling EEPROM writes is available with PM firmware revision 2 and above.
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