RUIl/Gateway & DeviceNet™
Configuration & Ladder Logic Example
WATLOW  Using an Allen-Bradley CompactLogix PLC

Configuring the RUI/Gateway on DeviceNet™ Using RSNetWorx

1. Prior to making the physical connections on the network setup the gateway DeviceNet™
communications parameters per your network requirements, i.e., baud rate and node
address. If your not sure how to do this go to http://www.watlow.com and download the EZ-
ZONE® PM Communications Manual and follow the procedure defined in the DeviceNet™
chapter.

2. Once the gateway communications parameters for DeviceNet™ are set according to your
network requirements connect the gateway into the network and do the following:
a. Run RSLinx software and configure the driver of choice
b. Run RSNetWorx software.

3. As shown below (within RSNetWorx software), click on the online command from the tools
toolbar and then select the appropriate communications path to browse the DeviceNet™
network. Set up in previous step using RSLinx software.
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4.  After successfully browsing the network all nodes on the network will appear in the graphical
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display as shown below. In this particular case, node 7 (RUI/Gateway) appears with a
question mark because it has not yet been registered on the network.
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& | Message Code | Date | Descripkion
&DNET:DDDB 3120/2005 1<4:04:04 The device at address 07 is not reqgistered on this computer,
BDNET:DIDI 3120/2005 14:03:59 Mode changed to online.  The online path is WINLLIZW07Z11770-KFD-1.
Ready Cnline - Mok Browsing

5. To register any given node on the network click on Tools and then EDS Wizard.
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&DNET:DDDB 32002008 14:04:04 The device at address 07 is not registered on this computer,
BDNET:DIDI 312002008 14:03:59 Mode changed to online.  The onling path is WIMLLIZWO7Z11 770-KFD-1.,
Execute the Electronic Data Sheet installation wizard. Online - Mak Browsing
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6. Select Register an EDS file.

| RockwellSoffyare’s EDS Wizard (<]

Options &
wWihat tazk do pou want o complete’? a
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This option will add a dewvice(s] bo our databaszsed
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7 Unregister a device.
T hi=z aption will remove a dewvice that has been registered by an EDS file from
our databasze.

EL {7 Change a dewvice's graphic image.
Eﬁi T hiz aption allowes pou to replace the graphic image [icon file] aszociated with a
dewvice.

" Creatz an EDS file.
Thiz oplion creates a newvs EDS hHle that alloves our sofbware bo recogrize pour
dewvice.

i
L
.

< Back I MHext > I Cancel |

7. Register a single file and then click browse to locate its location.
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8. When found notice that if there is an icon with the same name the software will register it
along with the EDS file. Click next to proceed with the registration.

Rockwell Software’s EDS Wizard [>< |
Reqgistration &
Electronic D ata Sheet file[z] will be added to pour spstem for use in Roclkwell -

Softweare applications. -

{* Register a zingle file

" Register a di

™ amed:
oS atlove RUI-G ateway. eds

“If there iz an icon file [Lical with the same name as the file(=] pou are registering
then this image will be azzociated with the device.

To perform an installation test an the file[=z]. click MHext

< Back | Me:=t > | Cancel |

9. The next step verifies that there are no errors in the EDS file; a green check should be
displayed next to the file as shown below.

HOchase LS o ane skl S E T e il | LB
EDS File Installation Test Results 2
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10. After clicking next above, the software will associate an icon to this device, if there was none
found in the previous step it will use a default icon to graphically represent this node. Click
next to proceed.

SRS | RS O A e ol ol IS BN =X Il | LE
Change Graphic Image &
Tou can change the graphic image that iz aszzociated with a dewvice. -

Froduct Types

Change icon... f— [@ Communication Ssdapter

E ' atlows RULLG atewveay

11. Clicking next above completes the registration process where the question mark is removed
and replaced with the icon of choice for node 7 (Watlow RUI/Gateway).

B o deayloe - Py lee s fur M sje sy o J JLB
File Edit Wiew RNebwork Dewice Diagnostics Tools Help EQ
2| = - S X B L3 H 22 - = A | BB 228

=1 “Watlow 1770-KFD =
+ Safety Controllers RUIGatewsay RS5232 Interface
+ Safety Discrete IO Device
+ Smark MCC
+ Specialty IfO =<|i}
= @ wWendor
+ Rockwell sutormation - Allen-E o7 10
+ Fockwell auktomation - Dodge
+ Rockwell Autormation - Eleckrc
+ Rockwell sAutormation - Reliam
+ FRockwsell auktomation/Entek Ir
+ Rockwell automation)Spreche
+ waklow Electric Inc. —
| n
H| 4 + M "'-, Graph JJ: Spreadzheest }, b aster/Slave Configura AI_I
x|
ol Message Code | Date | Descripkion
oDNET:DIDI IfEFIZ008 9:41:22 Mode changed to online. The online pakth is WINLLIZ2WOFZ1 1 770-EF
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12. The next series of steps involves mapping the available RUI/Gateway input (84) and output
(80) bytes via the scanner into the PLC memory. Double click on the scanner module to

proceed.
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13. Click on the scanlist tab where the next dialogue will suggest an upload or a download. Click
on the upload button to allow the scanner to see what is available on the network.

+

General] Module Secanlist | [qput ] Dutput] ADR ] Summar_l,l]

17E3-SDM Scanner bd

Marne: 1763-5DM Scanner Module

Sezidpl=r S fidursinion) iunla LE

Do pou weant to upload the configuration from the device, updating the
zoftware's configuration; or dgfinload the software's configuration to

the device, updating the d
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Device: |'| TEI-50DM Scanner FModule [105]
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Watlow

1241 Bundy Blvd
Winona, MN 55987
Telephone: 507-494-5656
© 2007 Watlow Electric Mfg Co 6 4/08



RUIl/Gateway & DeviceNet™
Configuration & Ladder Logic Example
WATLOW  Using an Allen-Bradley CompactLogix PLC

14. After the scanner recognizes the RUI/Gateway on the network it will then appear as an
Available Device as shown below. Before clicking on the right arrow to add it in the scanners
scan list consider the effect of the Automap on Add check box. If this box is checked and
there are other currently existing nodes on the network where they may not be using
complete words (less than 32 bits) the scanner will not consider word boundaries when
adding a new node and will attempt to utilize every available bit in the PLC. As an example, if
a given device has only 9 bytes of information it will use 2% 32 bit words (3 bytes not used in
the last word). Now, when adding a new node like the RU/Gateway that utilizes 80 bytes (20-
32 bit words with each being a separate entity, i.e., 32 bit Set Point) % of the first word will be
placed in the last word of the node mentioned above. The impact of this action would then
break up all of the 20 words sent to and received from the RUI/Gateway in a convoluted way.
For this reason, it is suggested that this box be unchecked (if there are other devices on the
network) allowing the individual doing the configuration to select the appropriate word
boundaries manually.

In this case, there are no other devices on the network so leaving the Automap on Add box
checked will not have a negative impact on the gateway configuration.

A7 69-SDN|Scanner Module ia
General] FModule Scanlist ]Input ] Dutput] abR ] Summar_l,l]
@Lﬂle D evices: D Scanlizt:
' |
<
= |
L |
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—
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—
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15. Once the available device (RUI/Gateway in this case) is moved over to the Scanlist the next
step will be to map the RUI/Gateway input and output bytes to PLC addresses; first the
inputs. In this particular case the Automap on Add box was checked and the result of that now
becomes apparent. Since there were no other devices on the network the software simply
took all of the available RUI/Gateway input bytes (84) and allocated them to the first available
PLC input bytes. Although we can’t see in the graphic below all of the addresses assigned
you can trust that what was assigned are addresses 1:I1.Data[0] through 1:1.Data[20]. If there
were other devices on the network and the Automap on Add box was not checked the
address field below would not be populated. Clicking on the Advanced button would then
allow for manual configuration.

-4 695N Scannern Module ]J

General] Ml:-dule] Scanlist  [nput ]Dutput] ADR ] Summal_l..ll

ode | Type | Size | Map i
__.ﬂ/

Lnmap

Advanced.

flh

Optionz. ..

i

Mgm-:-ry:$Di3-:rete | Start D'word: |0 =4
Bits31-0 | [ [ LQQAT 0P PiTPrriieiiititifiit]

1:1.D atal0]
1:1.0ratal1
1:1.0ratal?]
1:1.Datal3]
1:1.Datal4]
1:1.
1:1.
1:1.
1:1.

Cratalb]
[ratalE]
Lratal 7]
CratalSl

(0] I Cancel | Apply | Help |

16. Likewise, all of what was said above regarding the inputs also applies to the outputs as well.
Notice in the graphic below that for the outputs the size changes to 80 bytes or 20-32 bit
words and addresses given would be 1:0.Data[0] through 1:0.Data[19]. Click on the OK
button where you will then be prompted to write this configuration to the scanner memory.
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The PLC will need to be in the program or remote program mode for this to occur. When
written this completes the configuration of the RUI/Gateway using RSNetWorx.

|- 11769-5DN Scanner Module HE

General] Mu:udule] Scanlist] lnput  Output l.-'l‘-.DFI ] Summar_u]

ode | Tupe | Size | b ap |
-D?,"-.-'-.-"atl... Polled 80 1:0.0ata[0].0

H-__

Unmap |

Options. ..
g zup

j Start Dhw/ord: ||:| _%I
Bits 31 -0 |||||||||||||||||||||||||||||||||

1:0.Drata[0] n e 1
EI Datall] !
Datal2]
LDatal3]

&

b emony: | Dizcrete

LDatal4]
D atalal
Datal6]

Configuration of the RUI/Gateway

17. Prior to looking at the PLC side of things let’s first take a look at a possible network
configuration. The graphic below depicts a network consisting of an RUI/ Gateway with a PLC
on one side talking DeviceNet™ where on the other side of the gateway we see four EZ-
ZONE® PM controls talking Standard Bus. Now, seeing the network layout, the next step is to
configure the RUI/Gateway.

Watlow

1241 Bundy Blvd

Winona, MN 55987

Telephone: 507-494-5656

© 2007 Watlow Electric Mfg Co 9 4/08



! WATLOW

L g

RUIl/Gateway & DeviceNet™
Configuration & Ladder Logic Example
Using an Allen-Bradley CompactLogix PLC

RUI Being Used as DeviceNet™ Gateway

Il || cIpoffset
jLPM g <P
1
I | | cIp offset
PM i 58 |
- 4=
2

RUI/Gateway

| | cipoffset
i PM_ i 942

;'Oé.-::
3

e e

! PM ! CIP Offset

ool | A

Watlow Standard Bus

(Daisy chain EIA-485)

EZ-ZONE® Controllers
1 -16 maximum

PLC

9ELJ 1=PN1
Lol Instance 1 | Lol Instance 2
Standard Bus Address , DeviceNet Node Address
AdS5=1-8 Add=0-63
Start Node to Scan : Network Baud Rate
St2n=1-16 ibAud = 125,250, or S00KD
End Zone to Scan DeviceNet™ Quick Connect
alidn =1-16 !  FLE=YES orno
SELJ 4 =PW4
RUI/Gateway (9 {,.f) Setup Prompts
Gateway DeviceNet™
QeLJ=1-16 oSt =0-255
(Gateway Instance) (CIP Offset)
dufn =YesorNo Anb =0-20

(Enable gateway instance) (CIP Assembly Size)

duSE =0n or of F
(Device Status)

DeviceNet™

18. The table below does not represent all of the RUI/Gateway prompts that need configuration
but they do represent those that are pertinent to this discussion. (For further information on
the RUI/Gateway configuration go to the Watlow website and download the RUI/Gateway

User Manual)

Gateway Enable CIP
Gateway
Instance Offset
Instance
9elLd=1 | dubn =Yes oSt =0
9tLd=2 | du€n=Yes oSt =4
9eLJd =3 | dubn =Yes oSt =8
9eLd=4 | du€n=Yes oSt =12
Watlow
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19. The gateway instance represents the EZ-ZONE® control, in this case, PM 1-4. The enable
gateway instance simply turns on that particular gateway where there is a direct correlation
between gateway instance 1 and EZ-ZONE® PM controller 1. Likewise, that relationship
continues through gateway instance 16 and EZ-ZONE® PM controller 16. The gateway
instance will always equate to the Standard Bus controller with the same address 1-16.

The CIP offset allows for the PLC or any master on the DeviceNet™ side to read or write the
same member from any of the four controllers on the Standard Bus network via an explicit
message.

Configuring the DeviceNet™ Scanner (1769-SDN) Using RSLogix 5000

20. In the examples that follow please note that the PLC being used is a CompactLogix L32E. If
using other PLCs the steps will vary slightly but the overall concepts will be the same. As you
might guess some configuration is required on the PLC side prior to getting started with the
programming.

21. Insert a DeviceNet™ scanner into the 1/O structure of the PLC. Notice below the input and
output size correlates directly to what was configured in RSNetWorx (step 15).

Module Properties: Local: ) (1176 9-SD/B) 2.4) 3

General ] Ennnectinn] FHSNetWDr:-:]
Tupe: 1769-50M /B 1763 Scanner DeviceM et
Wendor: Allen-Bradley
M amne: |DNet_S-:anner| Slat: 1 =
Dezcription:  |Interface to RUL/Gateway Input Size: |21 = [32-hit)
Output Size: |2':| _%I [32-bit]
Bevision: 1 il Electronic Keving: |I:-:-mpatible Feying j
Status: Offline | Ok, I Cancel | | Help
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22.

23.

Notice too, the slot number, in this case “1”. This is the physical slot in which the scanner
resides. After the scanner is configured two tags will be automatically generated reflecting the
existence of the scanner in slot 1 of the 1/O structure. These tags will be used to move the
implicit input and output assemblies (more on this to follow) to and from the RUI/Gateway and
then ultimately to the destination EZ-ZONE® PM controls that exist on Standard Bus.

M amne # | Data Tupe
b |- Local1:] AR:17E9 50N _Z20Bytes:]:
|+ Local1:LFaul DIMT
| & Local:1:1.5tatus AB:1769 SDM_Statuz Struct:]:0
| & Local:1:1. 5tatuzR eqizter aH-17ES SO StatuzFegizter]:0
|+ Local1:l.Data
= Local:1:0 BR:1769 50N _B4Bwtes:0:0
| & Local:1:0. CormmandR eqgister &R 1769 50N CommandRegister:0:0
|+ Local1:0.Data

EZ-ZONE® EEPROM

Before we get started with the programming examples it is important to note that the EZ-
ZONE® family of controls has an on-board EEPROM to back up user settings in the event of
a power loss. By default, the non-volatile save parameter is enabled, therefore changes made
over the network as well as any changes made from the RUI are saved to the EEPROM. If
the implicit output (PLC to EZ-ZONE® Control) assembly is in use, where information is
exchanged implicitly (continuously after the connection is established) the rate at which writes
to EEPROM occur could be very fast. With this being said, it should be considered carefully
as to whether or not this parameter should remain enabled. To avoid premature EEPROM
failure (~1,000,000 writes) it is recommended that the user disable the non-volatile write
parameter in the destination nodes residing on the Standard Bus side of the RUI/Gateway. An
example will follow showing how to read and write to this parameter.
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Reading and Writing to/from RUI/Gateway Using RSLogix 5000
24. The rung of logic below when enabled, will execute an explicit message sent to the gateway
where it will then be routed out over Standard Bus to the EZ-ZONE® PM control defined by
the instance (g § £ prompt). Because the CIP offset is set to 12 for gateway instance 4 this
message will be routed to PM4. When done, the destination tag identified under the

configuration tab “EEPROM _ Status” (see below) will contain the value of either 106 being
enabled or 59 being disabled.

This rurig when enabled will read the current status of the readfwrite capahility of the EEPROM in EZ-ZONE PM node 4
(instance 13). Any readable member of any EZ-ZOME PM on the network can be read simply by changing the instance in the
M35 inst. which will be directed to the PM of chaice wia the o3t promp (CIF offsets) in the RUFGTYY
EEPROM Read  EEprom_msg_Enable WSG
1 F [ ONS ] Type - CIP Generic —(EN—
Messane Control Read EEFROM | DN =
—(ER>—
eSS eSO D oorrass e el Bk al LN LS
Configuration ] Cammunication] Tag ]
Meszzage Type: i Ij
?:;";FE’ | Get attribute Single LI |
i [ =
e = [Hexl LClass: |38 He=l 0 octination EEPROM_Status =
@ance: |13 _) Attribute:| 2 [He=] Mew Tag... |
Looios Copiflg il - e EEM a
Configuration EDmmunicatiuV
Path: |DNet_5|:anner, 2.7 Erowsze...
DMet_Scanner, 2, 7
3+ Enable + Erable “waiting 3 Start wm Dane Diorne Length: 1
<2 Error Code: Extended Error Code: [ Timed Out+
Error Path:
Error Texrt:
| Ok I Cancel Help
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25.

26.

27.

28.

Notice above that there are screen shots for the configuration and communication tabs.
Within the configuration, the programmer will need to specify whether this is a read (Get) or a
write (Set) operation as well as the class, instance, and attribute (CIA) of interest. The CIA for
all PM controls is 150, 2, 8 respectively. The CIA shown above in hexadecimal represents the
Non-Volatile Save parameter for node 4 going through the RUI/Gateway (see step 24 for
explanation). The communication tab allows the programmer to select a configured 1/0
module to send or receive the message where the port number and node address need to be
identified. Again, as can be seen above the module is defined in the 1/O structure as
DNet_Scanner.

If it is desired to write a new value to the member above simply change the service type to set
attribute and define the source element with the new value.

Note:

If attempting to read or write to this parameter (Non-Volatile Save) in the EZ-ZONE® ST the
class, instance, and attribute is different from what is shown above in step 24. For the ST, the
Class = 117, Instance = 1, Attribute = 51. The numbers shown are in decimal where the class
and the attribute will need to be converted to hexadecimal for the message instruction.

As another example of explicit messaging, to read a specific member such as PV1 of PM1 as
shown in the graphic above (step 17) the MSG instruction in the PLC would be configured
with the class equal to 104, instance would be 1, and the attribute would be 1 as found in the
EZ-ZONE® PM Communications Manual under the Operations Page. On the other end of the
network, if it were desired to read the same member from PM3, the MSG instruction would
be configured with the class equal to 104, instance would be 9, and the attribute would be 1.
Because the CIP offset is equal to 8 for gateway instance 3 the gateway will route the
message to PM3, retrieve the first instance of the Analog Input in this case PV1, and then
send it back out to the PLC.

As stated in step 22 the RUI/Gateway is equipped with implicit I/O assemblies. The graphics
below represent the I/O default assemblies as shipped from the factory. The T to O input
assembly (Target - Gateway) to (Originator - PLC) consists of twenty one members and the O
to T (Originator - PLC) to (Target - Gateway) consists of twenty members. Again, these
graphics represent the factory defaults for the implicit I/O assemblies. With one exception,
any of the individual members in either assembly can be user programmed. The exception
can be found as the first member of the T to O assembly “Device Status” (more on this to
follow).
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RUIl/Gateway & DeviceNet™
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Using an Allen-Bradley CompactLogix PLC

M ame | [Data Type | Style | [ ezcription
Dewvice Status DINT Binary Gateway Device Status
P REAL Float Process Variable [nput 1
|IE_Statusl DINT Decimal Input Error Status
Pz REAL Float Process Variable Input 2
|IE_Statuz2 DINT Decimal Input Error Status
a5 1 DINT Decimal Alarm 1 Status
a5 2 DINT Decimal Alarm 2 Status
a5 3 DINT Decimal Alarm 3 Status
a5 4 DINT Decimal Alarm 4 Status
D15 State DINT Decimal Digital Input 5 Status
DIE_State DINT Decimal Digital Input B Status
Chdd DIMT Decimal Control Mode Active
H_Power REAL Float Heat Poveer Output
C_Power REAL Float Caol Pawer Output
LS DIMT Decimal Lirnit State
PS DIMT Decimal Profile Start
PaR DINT Decimal Profile Action Bequest
PaF DIMT Decimal Profile Active File
Pas DINT Decimal Profile Active Step
PASF RE&L Float Profile Active Set Point
PSTH REAL Float Prafile Step Time Bemaining

Default Originator to Target (O to T) Assembly
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M ame | Data Type | Style | Dezcrption |
LCk DINT Decimal Loop_Control_kMode
CLSP REAL Float Cloged Loop Set Point
ALSP REAL Float Open Loop Set Point
Alm1_H_SF REAL Float Alarm 1 High Set Point
Alm1_L_5F REAL Float Alarm 1 Lowe Set Paint
AlmZ2_H_SP REAL Float Alarm 2 High Set Poi nt
Alm2_L_SF REAL Float Alarrn 2 Low Set Paint
Alm3_H_SF REAL Float Alarm 3 High Set Point
Alm3_L_5F REAL Float Alarm 3 Lowe Set Paint
Almd_H_5SF REAL Float Alarm 4 High Set Poi nt
Almd_L_5SP REAL Float Alarm 4 Low Set Paint
FP&R DIMT Decimal Profile Action Beguest
Fs DINT Decimal Profile Start
H_FEB REAL Float Heat Proportional Band
C_PBE REAL Float Cool Proportional Band
Ti REAL Float Time Integral
Td REAL Float Time Derivative
H_H REAL Float Heat Hyzteresis
C_H REAL Float Cool Hysteresis
Db REAL Float Deadband
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RUIl/Gateway & DeviceNet™
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Using an Allen-Bradley CompactLogix PLC

29. Each of the members shown above are passed implicitly to and from the gateway to the PLC
with little to no programming.

Note:

If you are interested in learning more about how to change either of the implicit assemblies
download the PM Communications manual from the Watlow website. Refer to step one for the
link to Watlow’'s website.

For ease in programming it is suggested (but not necessary) that two user defined data types
be created reflecting the default assembly structures (or the user defined structure) as shown
below. In the examples that follow two user defined data types will be used which correspond
with the network architecture as shown in step 17 for both T to O and O to T assemblies.

Custom O to T Data Type

30.
Custom T to O Data Type
Name | Data Type ‘ Style ‘ Description

Device_Status OINT Binay | Giateway Device Status
FM1_P1 REAL Float PM1 Process Yariable Input1
PM1_Input_Emar_Status? DINT Decma — PMT Input Enror Status
Ph1_Py2 REAL Float PM1 Process Yariable [nput 2
FM1_Input_Ermar_Statuse DINT Decimal | PM1 Input Emor Status
Phiz_Py1 REAL Float P Process Yariable Input 1
Ph2_Input_Emar_Status? DINT Decma | PM2 Input Enror Status
Phiz_ P2 REAL Float P2 Process Yariable [nput 2
Ph_Input_Emar_Status2 DINT Decma | PM2 Input Enror Status
PhZ Azl State | DINT Decma | PM2 Alam 1 Statug
PMZ A2 State | DINT Decima | PM2 Alam 2 Status
PMZ lam3 State  |DINT Decimal | PM2 Alam 3 Status
PMZ Alamnd State | DINT Decima | PM2 Alam 4 Statug
Ph2_DIb State OINT Decmd | PM2 Dighal Input 5 Status
FMZ_DI6 State OINT Decimal | PM2 Dighal Input B Status
Phd3_ Pyt REAL Float P2 Process Yariable [nput 1
PM3._Imput_Emar_Status? DINT Decima — PM3 Input Enror Status
Fi4 P REAL Flot P4 Process Yariable Input1
Phd_Input_Emar_Status? DINT Decima | PhAd Input Enror Status
Phid P2 REAL Float Phdd Process Yariable [nput 2
Ph4_Input_Emar_Status2 DINT Decima | PhAd Input Enror Status

Watlow

1241 Bundy Bivd

Winona, MN 55987

Telephone: 507-494-5656

© 2007 Watlow Electric Mfg Co 16

Name Data Type ‘ Sy ‘ Destption
P1_Lser Control_Mode DINT Decimal  PT O=62, Auto=10, Manya
PM1 Closed Loop 5P REAL Flot  PMT Closed Loop Set Point
PM1 Open Loop 5P REAL Float ~ Ph1 OpenLoop Set Pont
PM1 AlamH 5P REAL Flot ~ PHT &lam T High et Point
P2 Lser Control_Mode DINT Oecmal  PM2 0=62, duto=10, Mand
PM2 Closed Loop 5P REAL Float M2 Closed Loop Set Poit
PM2 Open_Loop 5P REAL Flot — PM2 Open Loop Set Pairt
PMZ AlamH 5P REAL Flot PM2 &lam T High Set Point
PM2 damiL 5P REAL Float M2 Alam T Low Set Pont
PM2 AlamH 5P REAL Float P2 &l 2 High et Poirt
PMZ Alamdl 5P REAL Float P2 &lam 2 Low Set Poit
PMZ AlamaH 5P REAL Flot  PM2 &lam 3 High Set Paint
PM2 damdl 5P REAL Float M2 Alam 3 Low Set Point
PMZ AlamdH 5P REAL Flot P2 &lam 4 High Set Point
P 3 Lser_ Control_Mode DINT Decmal  PM3 0H=62, Auto=10, Manud
PM3 Closed Loop 5P REAL Float ~ PM3 Closed Loop Set Poit
P4 Lser Control_Mode DINT Decimal P4 O=62, Auto=10, Many
PM4_ Closed Loop 5P REAL Flot P4 Closed Loop Set Point
P4 Open Loop 5P REAL Float P4 OpenLoop Set Pont
P4 AlamH 5P REAL Float P4 lam T High et Poirt
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31. Once the user defined data types have been created for the T to O and O to T assemblies
right click on the controller tags folder and add new tags using the T to O and O to T data
types just created; in this case, “Custom_GTW_T_to_O” and “Custom_GTW_O_to_T".

Controller Tag (T to O) I Controller Tag (Oto T)

— GTW_Inputs Custorn_GTW T to O = GTWw_Dutputs Cugtom_GTW_0_ta T
+ GTW_lnputs.Device_Status DINT +-GT'W_Outputs. PM1_Lzer_Cantra.. DINT
GTW_Inputs PH1_F1 REAL GT'W _Dutputs. PM1_Closed_Lon.. REAL
-+ GTW_Inputs. PM1_Input_Error 5... DINT GT'_Outputs. PM1_Open_Loop.. REAL
GTW_Inputs Ph1_F/2 REAL GTW _OutputsPM1_AlamTH_SF  REAL
-+ GTW_Inputs. PM1_Input Error3...| DINT +GTW_Outputs. PM2_Lser_Contro... DINT
GTW_Inputs PH2_PY1 REAL GTW_Dutputs PM2_Closed Loo.. REAL
+-GTW_|nputs. PM2_Input_Emar_S... DINT GTW._ Oulputs. PM2 Open Loop.. REAL
GTW._Inputs. PM2_Pv2 REAL = ===

GTW_Outputs. PMZ_AlamTH_SP  REAL
GTW_Outputs PMZ_Alam1L_SP REAL
GTW_Outputs PMZ_AlamzH_SF REAL
GTW_Outputs PM2_Alam2l_SP REAL
GTW_Outputs PMZ_Alam3H_5F  REAL
GTW_Outputs PMZ_Alam3L_SP - REAL

+-GTW_Inputs. PM2_Input_Emar 5. DINT
+ GTW_Inputs. PM2_&lam1_State  DINT
+ GTW_Inputs. PM2_Alarm2_State  DINT
+ GT'W_[nputs. PM2_&larm3_State  DINT
+ GTW_Inputs. PM2_Alarmd_State  DINT
+-GTW_|nputs.PM2_DI5_State DIMT

+ GTW Inputs PM2_DIE_State DINT GTW_Outputs PMZ_AlamdH_SP REAL
GTW.Irputs PM3_ V1 REAL + GTW_Outputs.PM3_User_Conbro... DINT
+ GTW_Inputs.PM3_Input_Error_5... DINT GTW_Outputs. PM3_Closed Loo... \REAL
GTW Inputs.PM4_P41 REAL + GTw_Outputs P4 ser_Conto.. DINT
+| GTWw._Inputs. PM4_lnput_Error_5... DINT GTW Outputs. P4 _Clased Loa.. REAL
GTW Inputs P4_PY2 REAL GTW_Outputs. PM4_Open_Loop... REAL
+ GTWw_Inputs P4 Input_Emar 5. DINT GTW_Outputs. P4_Alam1H_SP  REAL

32. Using the same network architecture as shown in step 17, let's look closer at the use
of these implicit assemblies. As can be seen above the available 20 members for inputs
and outputs are being distributed across PM1 - PM4 disproportionally. Keep in mind, that the
maximum number of modifiable members for the T to O and O to T assemblies is 20 where
the user can dedicate all of them to one EZ-ZONE® PM (*ST excluded) control or distribute
them in any manner across the network. The distribution of the assemblies is determined by
the CIP Assembly size Aa & prompt within the RUI.

* The EZ-ZONE® ST allows for explicit messaging only, it does not allow for implicit
messaging (communications via the 1/0 assemblies).

33. Look closely at the names and the descriptions of the assemblies in step 31; the assembly
distribution across the four controls on Standard Bus can be seen clearly. Hopefully it is now
clear as to why it is recommended that user defined data types be created and then the
controller tags to utilize those data types. Simply stated, the purpose is to enable easier
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34.

35.

transfer of data to and from the PLC and EZ-ZONE® controllers via simple copy instructions
in the PLC. The copy instruction also works nicely when all of the data types are not the same
such as when working with 8 bit, 16 bit, and 32 bit members. The copy instruction copies the
source to the destination byte for byte so there is no further conversion needed.

Because there are 4 entries for PM1 in the custom T to O and O to T assemblies above, that
must mean that the CIP Assembly Size for gateway instance 1 is equal to four. Using the
same logic, PM2 has 10 entries so the Assembly Size must be equal to 10, etc...

Gatewa ciP
y Assembly
Instance .

Size
9ELJ = Anb =4
9eLJ = Anb =10
9ELJ = Anb =2
9tLJ=4 Anb =4

As can be seen above, unless changed, the members that occupy any one of the 20 member
locations (or wherever the gateway instance changes) will be according to the factory
defaults. So, the first member of the T to O for any given gateway instance will always be
PV1 regardless of where it is placed in the assembly.

The first member of the T to O assembly above is identified as “Device Status “. This member
will always be present and explains why in step 15 that the input assembly size is shown as
84 bytes (21-32 bit words) different from the output assembly being 80 bytes (20-32 bit
words).

+ GTW Inputs Device_Status 240000_0000_0000_1111 0001 0000_0000_0000

To better understand the above status word a couple of important facts related to Standard
Bus addressing must be explained. Lets first look at valid addresses (physical & logical) for
computers, RUIs, Communication cards (Masters, 0-15), and lastly, EZ-ZONE® controllers
(Slaves, 16-31). The logical addresses are set by the user. Look at the table below.

Watlow

1241 Bundy Blvd

Winona, MN 55987

Telephone: 507-494-5656

© 2007 Watlow Electric Mfg Co 18 4/08



RUIl/Gateway & DeviceNet™
Configuration & Ladder Logic Example

!WATLOW Using an Allen-Bradley CompactLogix PLC

36.

Device Physical Address Logical Address (Set by User)
Personal Computers 0-3 1-4
RUI 4-11 1-8
Communication Cards 12-15 1-4 (indirectly set by user)
EZ-ZONE® Controllers 16-31 1-16

The first graphic in step 35 shows the first member of the custom T to O assembly
“GTW_Inputs.Device_Status”. Interpreting the bits...bit O is shown on the far right where bit
31 is on the far left. The bits that are shown as being set to a “1” represent those devices that
the RUI/Gateway is enabled to speak to (Gateway instance). So, bit 16 through 19 represents
the PM controls on the Standard Bus side of the RUI/Gateway (1 - 4, as seen in step 17)
where bit 12 represents the physical address for the DeviceNet™ card in the RUI/Gateway.
Each of these bits can be monitored in the PLC where an alarm can be driven if communi-
cations with any enabled PM control fails.

Note that in the table above (step 35) showing both logical and physical addresses (logical
addresses are set by the user) that the communications card addressing is not set directly by
the user. To relieve the burden of having to set multiple Standard Bus addresses in the
RUI/Gateway the communication card picks up its address through the RUI/Gateway firm-
ware. If the RUI/Gateway Standard Bus address (with a comms card installed) is set to logical
address 1 the communications card Standard Bus physical address will automatically be set
12. See table below for valid communications card addressing. As can be seen below, if the
communications card is to be given a valid address the RUI/Gateway logical address must be
set to a value ranging from 1-4.

RUI/Gateway Addressing Communications Card
Standard Bus Logical Address .
Physical Address (get by User) Physical Address
4 1 12
S 2 13
6 3 14
I 4 15
8 5 Not Valid
9 6 Not Valid
10 7 Not Valid
11 8 Not Valid
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37.

38.

0 Copy File

1 Copy File

In step 30 it was suggested that the user may want to create user defined data types.
Likewise, in step 31 it was also suggested that the user should create controller tags utilizing
those same user defined data types. The reasoning for this may become more obvious in the
following example. Below, two copy instructions are programmed to send and receive the
implicit assemblies to/from the PLC to the desired EZ-ZONE® controls.

The source tag in the copy instruction was created using a user defined data type. This data type comesponds directly to the

"Custom" O 'to T Assembly in the Ph contral. Every can the values cantained within these 20 tags will be sent out to the
EZ-ZONE PM cantrol.

COP

Source  GTW Outputs
Dest Local:1:0.Data[0]
Length I

The destination tag in this copy instruction was created using a user defined data type. This data type corresponds directly to
the "Custom” Tto O Assembly in the PM contral. Every can, the PLC will read in the values contained within these 21 tags,
COP

Source Local:1:.Data[l]
Dest GTW Inputs
Length 21

As can be seen above the controller tags created for inputs from the EZ-ZONE® controls to
the PLC was defined as “GTW_Inputs” where the tag created for the outputs from PLC to EZ-
ZONE® controls was named “GTW_Outputs”. The ease in programming should now be
apparent. Due to the fact that the user defined data types for both TtoOand Oto T
assemblies where defined to correlate directly to the specific EZ-ZONE® members of choice
the transfer of data between EZ-ZONE® controls and the PLC is done without a lot of effort.
Below the two graphics represent both the T to O and O to T assemblies with live data.
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Custom T to O Assembly

—-GTW_Inputs Io..1
+ GTW_Inputs.Device_Status Z#0000_0000_0000_1111 0001_0000_0000_0000
GTW_Inpute. PM1_P4Y1 §3.365654

+ GTW_Inpute. PMI_Input_Error_Stat... 6l
GTw _|nputs Pi1_PW2 G6. 25642

+ GT%W_Inputs. PM1_Input_Ermar_Stat. 61
GTW_Inpute. PMZ_PY §5.377174

+ GTW_Inpute. PMZ_Input_Error_Stat... &6l
GTWw_Inpute. PM2_PY2 91,9838

+ GTW_Inputs. PMZ_lnput_Ermar_Stat. 61
+ GTW _Inputs. P2 _Alarm1_State a8
+ GTW_Inpute. PMZ_alarmZ_State g3
+ GTW_Inpute. PMZ_alarm3_State g3
+ - GTW_Inputs. PMZ_Alarmd_State oo
+ GTW_Inputs. PMZ_DI5_State 41
+ GTW'_Inputz PMZ2_DIG_State 41
GTW_Inputz. PM3_PY Z8Z.24378

+ GTW_Inpute. PM3_Input_Error_Stat... &6l
GTw_Inputz. P4 78, 22603

+ GT%W_Inputs. Ph4_lnput_Ermar_Stat. 61
GTW_Inputs PM4 P2 8. 20486

+ GTW_Inputz.PM4_Input_Error_Stat... &6l

Custom O to T Assembly

— |- GTwW_Outputs
+| - GT% _Outputs. Pk1_User Contral_...

Watlow

GTw_Outputz. PkM1_Closed_Loop_SP
GTw_Outputz. PMM1_Open_Loop_ SP
GTw_Outputz PR1_AlarmTH_SP
GTw Outputz. PMMZ_Uzer_Control_...
GTw Outputz. P2 Closed Loop SP
GTw_ Outputz. PHMZ2_0Open_Loop SP
GTw_Outputz PMZ2_AlarmT1H_SP
GTw_ Outputz. PMMZ2_Alarm1Ll_SP
GTw Outputz. PMMZ2_Alarm2H_SP
GTw_Outputz PMZ2_AlarmZl_SP
GTw_Outputz PRZ2_Alarm3H_SP
GTw_Outputz PMZ2_Alarm3l_SP
GTw Outputz PR2_AlarmdH_SP
GTw Outputz. P32 Uzer Control ...
GTw_Outputz. Pk3E_Closed_Loop_SP
GTw_Outputz P4 Uzer_Control_. ..
GTw_ Outputz. Pk4A_Closed_Loop SP
GTw Outputz. P4 Open Loop SP
GTw_Outputz. Pk4_Alarm1H_SP
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Custom_GTw _T_ta O
DIMT
RE&L
DIMT
REAL
DIMT
RE&L
DIMT
RE&L
DIMT
DIMT
DIMT
DIMT
DIMT
DIMT
DIMT
RE&L
DIMT
REAL
DIMT
REAL
DIMT

Cuztorn_ GTWw_O_to T

DINT

RE&L
RE&L
RE&L
DINT

RE&L
RE&L
RE&L
RE&L
RE&L
RE&L
RE&L
RE&L
RE&L
DINT

RE&L
DINT

RE&L
RE&L
RE&L
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