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NOTICE

NOTE: THE CONFIGURATION USED IN THIS SAMPLE CODE IS BASED ON THE DEFAULT SETTINGS:

Rockwell Studio5000: Version 24

PLC: 1769-L30ER

SAI DATA FORMAT: 2-BLOCK FORMAT (DEFAULT), 8-BLOCK FORMAT
IND360 IP ADDRESS: 192.168.0.2

EDS FILE: MT_IND360_EIP_V1.1 20200728

IND360 DEVICE FIRMWARE VERSION: V1.00.0012

It is recommended to infegrate one IND360 into the PLC EtherNet/IP network and go through the
sample code fo understand the functionality of each Add-On Instruction (AOI).

1. Configure Development
Environment

1.1. Confirm EDS Installation

This sample code project utilizes an EDS file for the IND360. These files can be found on
www.mt.com/ind-ind360-downloads.

To confirm installation of IND360 EDS file:

1. In any Studio 5000 project, right click on "Ethernet" within the I/O Configuration folder in
the controller organizer.

2. Select New Module.
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----- [§41 1769-L30ER IND360_POWERCELL_Sample

=1

Figure 1-1: Try to add a new module fo confirm EDS is installed

3. Search IND360

Select Module Type

Catalog  Module Discovery Favorites

find3s0] Clear Filters Hide Filters %
Module Type Category Fiters - Moduie Type Vendor Fiters ~
Analog Advanced Energy Industies, inc
CIP Motion Converter Cognex Corporation
Commurication Dialght
Commurications Endress+Hauser
Communications Adapter v FANUC CORPORATION v
Catalog Humber Description Vendor Category
MT-ND360 IND360 Mettier-Toledo ~ Communications
1 0f 541 Module Types Found Add to Favorites
[ Close on Creste Close Help

Figure 1-2: Search for IND360

If the EDS is installed, there should be an opfion for MT-IND360. If the search returns no results,
follow these steps to install the EDS:

1. Go to the IND360 download page: www.mt.com/ind-IND360-downloads
2. Click the EDS file to begin the download.
3. Once the download is complete, unzip the folder

4. Use the EDS installation tool in Studiob5000 to install the EDS.
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TOOLS  WINDOW  HELP
Options...
Security b
@2 Documentation Languages...
mport b
Export [
«fl EDS Hardware Installation Tool
1 Mation k
Plug-In Manager...

Custom Tools..

I controlFLAsH
B ControlFLASH Plus
# Compare Tool

Figure 1-3: Use the EDS Hardware Installation Tool fo complete installation

1.2. Import Example as a New Project

You need Studiob000 V24 or above fo import the examples.
Import the project in Studio5000, click "File-> Open"
Select the .ACD file and click open. The project will load.

_E Edit View Sear

# IND360_Analog_ETIP.ACD

B New.
[:; a
& Open..
Offl Close —_—
Mo |
No | Save “|  Logix Designer (*.acd;* 15k I5x;

Figure 1-4: Import Project

1.3. Import Example to an Existing Project

1. Add an MT-IND360 to the I/0 Configuration in the existing project. See the first steps of
Section 3 for more information on how to complefe this. Using the name "IND360" and the

1-4 METTLER TOLEDO ACT350_EtherNetlP_PLC_EngineeringNote 00 | 4/26/2021



IP Address 192.168.0.2 will require no changes fo the sample code. If a different name or
IP address is required, steps explaining what changes to make are provided below.

Lt e v i e
- Predel| 8] New Module... |
: - Modu Discover Modules...
----- (23 Trends
_____ T Logical M Paste Ctrl+V
=451 1/0 Confiy .
EI@ 1760 B Properties Alt+Enter
= @[D] Print k

- {41 1769-L30ER IND360_Sarmple_Controller ”

Figure 1-b: Add IND360 fo the existing project

2. Copy the Add-On Instructions from the Add-On Instructions folder in the Confroller Organizer
of the sample project and paste in the same location in the existing project.

é---@hdd-ﬂn Instructions

-3 SAl_CheckAlive

-[05} SALIND_CalFree
SAI_IND_ReadAdjustSettings
N SALIND_SpanAdjust

[z} SALIND_ WeightProc

L3 SA1_IND_WriteAdjustSettings
3 SALIND_WriteDigital Qutputs
SAIIND_ZercAdjust

Figure 1-6: Copy/Paste AOls

3. Copy the controller fags from the sample code project and paste in the controller tags of the
existing project. Make sure nof to copy the IND360:1 and IND360:0 tags since those are
already present in the existing project.
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Scope: | QUINDIG0_POWET ~ | Show: [Toge
Hame: ==]o [ Alas For Base Tag | Data Type: | Descrption Edemal Access | Cormtat | Styie.
F CalFrmePhs Tagger_1 T Fead Wree [ |Decimal
+ Cel_Temperature_1 REAL[1%) Raad Wiite 00 |Feat
¥ CelCommEmor_Coure_1 DINTI14] Read Wree O |Decmal
[ | Coltvtond Court 1 [ DT | Read Wirte [
Imm I | Flead Wirte (m]
+ IND3EGD | | Flead Wirte u]
F LineartyRange_| Resd Wite [0 [Decimal
3 M5G_CalFmePlus_Status_1 Read ime L]
|| M55 CaFrocPhaTagger_1 Flead Wree 0
|| M55 Concelpa 1 Fead Wit 0
- MSG_Cell_Ewor_1 Flead Wi [
¥ MSG_Cell_Temperature_1 Flead Wree 0
+ MS5_CelOverioadCourd_| Flead it
1 MSG_LE_Gros_1 Flead Wi [
| |Fwsa1c et Flead Wiree
[+ M55 LnewrtyRange 1 Read/Wite n
- M5G_Feadicyan_1 Rlead ite L]
|| 56 _Reaccan_1 Flead/Vime
||+ M3G5_Readinc_1 Read e n
F MSG_Scale_Cveroad_1 Fead ime [
: + M3G_ScaleZemFated_| Flead/Vime 0
+-M3G_StartSpanad_1 Fead Vie n
+ MSG_Vakcatehd 1 Read,Wite []
+ MSG_WimeCap _1 Flead Vi 0
+-M3G_Wirteine_| Fead ite n
||+ MG _wineOuoun_1 Read Wite O]
+ MSG_ZemAd_1 Flead i 0]
||+ o _ColCommErtomt 1 | DINT[14] | Flead Wik 0 |Decimal
3 Tmp_ColCrvarlaadCount_1 DINT[14] Faad /Wie (]  |Decimal
|| F-Trp CelTomperstre,_1 1 REAL[14) | Fead /W O [Fest
[+ Tme_CotWiagre 1 I REAL[TE) | Read Wirte O [fea
5 Tmo_Outputs_1 DINT Read/Wime [ [Decemal
| |5 T ScaeOvCom 1 1 DINT | Read /W [ |Decmal
+-Tmo_ZersFaiCourt_) oINT Read Wrte O [Decimal
5 Tmp A Statun_1 T Flead Wrme 00 [Cecimal
||+ Tmaid Togger_t | SINT | Read Wite [0 |Decmal
TmpCapacty_1 REAL Read Wi O [fea
Tmphcwmant_1 REAL Fead Wite O [Fex
] Xl | REAL | Fead e O |Peat
Capacty_1 REAL Fead/Wirke 0O  |fes
WirteAdpat Settings_increnent_{ REAL | Fead/Wite O  [Fex
£2 ] 0

Figure 1-7: Copy/Paste Controller Tags

4. Copy the Main Program local tags from the sample project and paste in the tags for the
existing project.

seoe S o

Hame =zle [Usage Hoan Fox [Base T Deta Type Desciption [Ecemal Access
"+ SAL Check e Loca SAL_CheckAve Read Vinte
 SAIIND_CalfreePhus Loca SAI_IND_CalFreePhus Resd/Wints |
+ SAI_IND_ReadAdustSettngs Loca 51_IND_ReadAdustSetirigs ReadVinte
 SALIND_Spanid Local SA_IND_Spanidis
NEEE |Loca SAIIND_ Fesd Wite
+ SAI_IND_Vine DgtalOutputs Loca 54_IND_WrteDighalOutputs ReadVinte
 SA_IND_ZercAdus Loca SALIND_ZeroAdust Resd/Vine
|+ SAMOPCELL CondMortor |Loca 541_INDPCELL_CondManior Resdiine
H-SA_NDPCELL_Diagrestc Status Local SAI_INDPCELL_Disgrostc Status P Wirte.
 SAL_INDPCELL_LCWeight Loca SAL_INDPCELL_LCWeght Resd/Vinte
|+ sAMOPCELL WegPrc |Loca SAl_INDPCELL_WeightProc Resd/Wints
>

Figure 1-8: Copy/Paste Main Program Local Tags

5. Copy the "MT_IND_Application" routine from the sample project and paste in the existing
project.

= = Tasks
= Maan Task
= R MainPragrarm
A Parameters and Local Tags
Eh MainRoutine

L2 [IMT_IND380_Application
Figure 1-9: Copy/Paste the Routine

6. Make sure something in the existing project calls the MT_IND_Application. Any AQIs that
automatically monitor weight conditions will not run if nothing calls this routine.
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7. If a name other than "IND360" was used as the name of the transmitter in the project,
replace every use of "IND360" in the AOI instances with the name given fo the transmitfer in
the project.

SA|_Check&live——— SA| CheckAlive————

S4l_CheckAlive SAl CheckAlive [ HAlivel— SA| Checkalive SAl_Checkilive || HAlve—

HeartBeat |IMND380:.Heart_Beat HeartBeat [IND360_1:[Heart_Heat
e 7?

Figure 1-10: Example of name "IND360_1" used in project

8. If an IP address other than 192.168.0.2 was used for the IND360 in the project, open the
message configuration for every message in every AOI instance and in the communication
tab, browse to the appropriate IND360 to set the path for the message.

Message Configuration - M5G_ZeroAdj_1 ® ‘
Configuration Communication Tag

(@) Path Browse.

Communication Method

_—l Connected Pr— -
“* Enable ' Enable Waiting ~ Start ~ Done Done Length: 0
- Error Code: Extended Error Code: [ Timed Out *
Error Path
Emor Text

Figure 1-11: Set the Communication Path for each Message

1.4. Configure Controller Type

Please nofe that this is only necessary if using the sample code as the basis for the PLC project. If
importing the roufine and AOIs into an already existing project, this is unnecessary.

Right-click the project's controller, select Properties, and set the controller type.

4 o @ |[®

& Controller T, & Verify

-.[3 Controller Fi

(1 Power-Up H Generate Report...
=15 Tasks Brint '

B@ MainTask | P m Alt+Enter é
A Parameters and Local Tags Sotwas
MainRoutine To
... B MT_IND360_Application Tipe

.71 Unscheduled Programs Ve, (2000
(14553 Motion Groups
.. Ungrouped Axes S )

Figure 1-12: Configure controller type
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Download the project fo the controller and test.

2. Add-On Instructions(AOl)

About the configuration of the Messages in the add-on instructions:

Add-On Instructions that use acyclic communication functions, such as zero point adjustment, span
adjustment, etc. need to creafe and configure Message variables, set paths and indicate which
device to use for acyclic communication. The path of each device is different when mulfiple devices
are nefworked.

Message Configuration - MSG_ZeroAdj @

Configuration |C-:-mrnunicati-:-n I Tag |

Message Type: [CIF‘ Generic -
Service [Set Attribute Single v] Source Element: AdjTrigger -
Type:
Source Length: 1 = ([Bytes)
10 Class: 410 {Hex)

Instance: 1 Attribute: b {Hex)

Figure 2-2-1: Configure Message Variable

Message Configuration - M5G_Zerofd)_1 >

Corfiguration Communication  Tag

@ Path: IEEEEEE Browse...
IND360
Broadcast:

Figure 2-2-2: Set the path of the Message variable

Message configuration must be accessed via the AOI block in the main program. The message
configuration cannot be accessed inside of the AOI logic files.
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SAl IND_ReadAdjustSettings-

541 IND_ReadAdjustSe.. SALIND_ReadAdjustSettings || —Dong—
Read o€

ScaleCapacity 0.0e  HErrory—
Increment 0.0+

MSG_ReadCap MSG_ReadCap_1

M3G_Readinc MG Readinc_1

Tmpinc Tmpincrement_1

TmpCapacity TmpCapacity_1

Figure 2-3: Access Message Configuration

2.1. Cyclic Weight Data

Read the real-time and stable weight from the fransmitter. When performing zero and tare
commands, the weight will stop updating.

Trigger execution of stable tare, stable zero, immediafe tare, immediate zero and clear tare by
sefting that particular bit high. The response can be read, and there are flags for execution success
and failure to indicate the result.

After the zero and tare commands are completed, the AOI will automatically restore whatever
command is in WeightCmd and weight will be reporfed again. Typical values for WeightCmd are O
(report gross weight) or 3 (report net weight). The DataOK bit is reset to O during overload,
underload, adjustment and several other scenarios which can be used to judge abnormal
conditions.
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SAlIND WeightProe———————

SALIND WeightProc SALIND_WeightProc | .| H Done3—

WeightCmd 0e
Tarelmmediate 0« HErmory—
TareStable 0«
Zerolmmediate 0=
Zerostable 0«
PreTareValue 0.0«
PreTare 0«
ClearTare 0=
MB_Value IND350:1.MB1_Meazuring_Value
0.0+
MB_Response IND350:.MB1_Responze
0&
MB_Cmdvalue IND360:0.MB1_Command_Value
MB_Command IND350:0.MB1_Command
0%
DataOK IND350: 1 Data_Okay
0+
W otion IND360: . Motion
0%
MetMode IND350:1.Net_Mode
0+
Alarm IND350: L. Alarm_Condition
0%
RealTimeWWeight o=
StableWWeight D0=

Figure 2-4: SAI_IND_WeightProc AOI

Input Parameters

Data
Type

Description

WeightCmd

INT

Use this value to request the IND360 to report weight. When a zero or tare
cyclic command is sent, the IND360 stops reporting weight. This AOI will
automatically restore this command once the zero or fare command
completes.

O or 1 = Report gross weight

2 = Report tare weight

3 = Report net weight

5 = Report gross weight value (with infernal resolution)

6 = Report fare weight value (with internal resolufion)

7 = Report net weight value (with internal resolution)

Tarelmmediate

BOOL

Sef = 1 1o issue fare command regardless of whether the weight value is
stable or not. Net weight will not automatically be reported after tare
command is issued. Recommended to use cyclic command 3 (report net
weight) in WeightCmd input fo receive net weight

TareStable

Bool

Set =1 fo issue tare command to IND360 when weight is stable.
Command will timeout if remain within the stability criteria (+/- 1d within
0.3 seconds default) for a predefined timeout range (3 seconds default).
Net weight will not automatically be reported after tare command is
issued. Recommended to use cyclic command 3 (report net weight) in
WeightCmd input to receive nef weight
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Zerolmmediate

BOOL

Set =1 fo issue zero command regardless of whether the weight value is
stable or not. This is only intended for minor changes to the zero point
due to drifting. For a formal zero adjustment, use the SAI_IND_ZeroAdjust
AOI. Command will return an error if weight value is not within the zero
range (+/- 2% default).

ZeroStable

BOOL

Set = 1 to issue zero command to IND360 when weight is stable.
Command will timeout if remain within the stability criteria (+/- 1d within
0.3 seconds default) for a predefined timeout range (3 seconds default).
This is only infended for minor changes to the zero point due fo drifting.
For a formal zero adjustment, use the SAI_IND_ZeroAdjust AOl. Command
will return an error if weight value is not within the zero range (+/- 2%
default).

PreTareValue

Real

Configure with preset fare value. This value will not be sent fo IND360
until Pretare input is set fo 1.

Pretare

BOOL

Set =1 when ready to perform presef tare using the value from
PreTareValue.

ClearTare

BOOL

Set = 1 to clear the current fare value.

MB_Value

Real

This should always be set fo the MB1_Measuring_Value of the IND360.
This will provide weight data for the AQI

MB_Response

INT

This should always be set to MB1_Response value of the IND360. Once a
cyclic command is successfully executed, MB_Response =
MB_Command. The AOI uses this information to detect if a command has
been executed successfully or if an error has occurred.

DataOK

BOOL

This bit gets sef fo O when the device is still operational but the value
being reported cannot be guaranteed to be valid.
The following conditions cause the Data Okay bit to be set to O:
e  Device is powering up
e Device is in setup mode
e Device is in fest mode
e  Over capacity condition occurs
- When the A/D converfer is at its limit
- Product dependent over capacity that occurs when the
device defermines it cannot trust the weight
e Under capacity condition occurs
- When the A/D converfer is at its limit
Product dependent under capacity that occurs when the device determines
it cannot trust the weight

Motion

Bool

This should always be set fo Mofion bit of IND360. Motfion bit is high
when the weight value is not stable. ZeroStable and TareStable commands
will not complete while the Motion bit is high.

NetMode

BOOL

This should always be sef to the Net_Mode bit of the IND360. NetMode =
1 after a tare command has been executed. Just because NetMode = 1,
does not mean net weight is being reported by the IND360. Net weight
must be requested by the PLC (cyclic command 3).

Alarm

BOOL

This should always be set to Alarm_Condition bit of IND360. Bit will go
high when alarm conditions are present. Bit will automatically go low
when no alarm conditions are present. See SAI manual for more
information on what causes the Alarm_Condition fo go high.

Output Parameters

Data
Type

Description

MB_Command

INT

This should always be set fo MB1_Command value of the IND360. Value
of the last cyclic command sent to the IND360. Once successfully
executed, MB_Response = MB_Command.
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RealTimeWeight Real (32 | Current weight of the scale. This value is updated constantly while the AQI

bits) is enabled.

StableWeight Real (32 | Lafest stable weight reading of the scale. This value does not update
bits) whenever the Mation bit is high.

Done BOOL Will be latched high when zero or tare command has successfully

completed. When a new zero or fare command begins, bit will be
unlatched until command completes successfully

Error BOOL Will be latched high when zero or fare command fails to complete. When
a new zero or tare command begins, bit will be unlafched until a
command fails to complefe.

2.2. Communication Heart Beat Monitoring

Moniforing communication between the controller and IND360. If Alive bit is set, cyclic
communications between the confroller and transmitter are active.

34l Checkalive————
sS4l Checkalive SAl_Checkalve | HAlve—

HeartBeat IND380:.Heart_Beat
0+

Figure 2-5: SAI_CheckAlive AOI

Input Parameters Data Type Description

HeartBeat BOOL This should always be set to Heart_Beat bit of IND360. This bit
will pulse on and off each second if cyclic communications
between the IND360 and the controller are established

Output Parameters Data Type Description

Alive BOOL This bit = 1 if cyclic communications are established between
the IND360 and the controller.

2.3. Read Scale Adjustment Settings

This AQI reads the capacity and increment values used by the IND360. Set Read = 1 fo read values.
It is useful o know the current scale settings before performing any scale adjustment procedure.

SALIND_ReadAdjustSettings:

541 IND_ReadAdjustSe.. SALIND_ReadAdjustSettings || —Dong—
Read o€

ScaleCapacity 0.0e  HErrory—
Increment 0.0+

MSG_ReadCap MSG_ReadCap_1

M3G_Readinc M3G_Readinc_1

Tmpinc Tmpincrement_1

TmpCapacity TmpCapacity_1
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Figure 2-6: SAI_IND_ReadAdjustSettings AOI

Input Parameters Data Type Description

Read BOOL Set =1 fo read capacity and increment values from IND360

Qutput Parameters Data Type Description

ScaleCapacity REAL Capacity for the scale set in IND360.

Increment REAL Increment size used for weight values coming from the IND360

Done BOOL Lafched high when values are successfully read. Unlafched
when Read input is set.

Error BOOL Latched high if an error occurred and values could not be read.
Unlatched when Read input is set. Check the errors of the
messages for this AQOI fo troubleshoot

In/Out Parameters Data Type Description

MSG_ReadCap Message Message Type: CIP Generic
Service Type: Get Affribufe Single
Class: 417 (Hex)

Instance: 1

Aftribute: 17 (Hex)

Destination Element: TmpCapacity_1

Communication -> Path: Browse for the appropriate IND360

MSG_ReadInc Message Service Type: Get Affribute Single

Class: 417 (Hex)

Instance: 1

Aftribute: 16 (Hex)

Destination Element: Tmplncrement_1

Communication -> Path: Browse for the appropriate IND360
Tmplinc Real Temporary variable used with message
TmpCapacity Real Temporary variable used with message

Write Scale Adjustment Settings

Configure ScaleCapacity and Increment values and then set Write = 1 when ready to write values to
IND360POWERCELL. Capacity and Increment value parameters must satisfy 500 <= capacity /
increment <= 100000

SALIND_WriteAdjustSettings:

SALIND WriteAdjustS... SAILIND_WriteAdjustSettings |...
WriteAdjustSettings Capacity_1

ScaleCapacity
Increment
Write

MaG_WriteCap
MeG_Writelnc

WriteAdjustSettings_Increment_1

— Done3—
0.0« HError—

INIE

&
M3G_WriteCap_1
MG _Writelnc_1

Figure 2-7: SAI_IND_WriteAdjustSettings AOI

Input Parameters

Data Type

Description

ScaleCapacity

REAL

Configure capacity for the scale. Capacity and Increment value
parameters must satisfy 500 <= capacity / increment <=
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100000

Increment REAL Configure increment size for the scale. Capacity and Increment
value parameters must satisfy 500 <= capacity / increment <=
100000

Write BOOL Set = 1 to write capacity and increment values to IND360

Qutput Parameters Data Type Description

Done BOOL Latched high when values are successfully written. Unlafched
when Write input is set.

Error BOOL Lafched high if an error occurred and values could not be

written. Unlatched when Write input is set. Check the errors of
the messages for this AQI to froubleshoot

In/Out Parameters Data Type Description

MSG_WriteCap Message Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 417 (Hex)

Instance: 1

Affribute: 17 (Hex)

Source Element: WriteAdjusiSettings_Capacity_1

Source Length: 4 (Bytes)

Communication -> Path: Browse for the appropriate IND360

MSG_Writelnc Message Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 417 (Hex)

Instance: 1

Affribute: 16 (Hex)

Source Element: WriteAdjusiSettings_Increment_1

Source Length: 4 (Bytes)

Communication -> Path: Browse for the appropriate IND360

Zero Adjustment

A zero adjustment must be performed first before either a span adjustment or CalFree. Make sure
the scale is empty before starting this procedure.

Set the Start bit = 1 to starf the zero adjustment. The Done and Error flags will indicate the result.
The DataOK bit is cleared during the adjustment process.

SALIND_ZeroAdjust

SALIND_FeroAdjust SALIND_Feroadjust || HDone—
Start 0+

Status 0+ CErrory—
MSG_ZeroAd] MSG_ZeroAd] 1
M3G_ReadAdjStatus MSG_ReadadjStatus 1

Trigger TmpAdiTrigger_1

AdjStatus TmpAdjStatus_1

Figure 2-8: SAI_IND_ZeroAdjust AOI

Input Parametfers Data Type Description
Start BOOL Set =1 fo begin zero adjustment process
Output Parameters Data Type Descripfion
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Done BOOL Lafched high when zero adjustment successfully complefes.
Unlatched when a new zero adjustment begins.

Error BOOL Lafched high if an error occurred and zero adjustment could
not complete. Unlatched when a new zero adjustment begins.
Check the errors of the messages for this AQI to froubleshoot

Status INT 0 = zero adjusiment has not begun. 2047 = zero adjustment
in process. 2046 = zero adjustment completed successiully.

In/Out Parameters Data Type Description

MSG_ZeroAd; Message Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 410 (Hex)

Instance: 1

Aftribute: b (Hex)

Source Element; TmpAdjTrigger_T

Source Length: 1 (Bytes)

Communication -> Path: Browse for the appropriafe IND360

MSG_ReadAdjStatus Message Message Type: CIP Generic

Service Type: Get Affribute Single

Class: 410 (Hex)

Instance: 1

Aftribute: 7 (Hex)

Destination Element: TmpAdjStatus_1

Communication -> Path: Browse for the appropriafe IND360

Trigger SINT Temporary value for use with AOl message

AdjStatus INT Temporary value for use with AOl message

Span Adjustment

Before executing this AOI, a zero adjustment must be complefed. The zero point is the first
adjustment point used for all linearity ranges.

First configure the linearity range. LinearityRange:

0 = Two point adjustment;

1 = Three poinf adjustment,

2 = Four point adjustment;

3 = Five point adjustment;

Note that the zero adjustment already completed was the first adjustment point.

Configure all weights to be used in the adjustment process. Start at Hi_\Weight with highest weight
value and proceed in descending order. An error will occur if adjustment weight values are not in
correct, descending order or if a weight value of zero is used. Set Start = T when ready fo begin
adjustment.

LoadWeight will go high when the IND360 is prepared for the next adjustment point. Place the
adjustment weight on the scale that matches the value in CurrentWeight. Set ConfirmWeight = 1 to
begin the adjustment step. Repeat this step for each adjustment point.

If the Done or Error flag is set, the adjustment is complete.
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The adjustment process can be cancelled any time by setting Cancel = 1.
The DataOK bit is cleared during the calibration process.

SA| IND_SpanAdjust
LinearityRange

Hi_Weight
Mid_Weight
Low_Weight
*Low_Weight
Start
CurrentWeight
ConfirmiWeight
Cancel
DataCk

Status

CurrentPaoint
MSG_Canceladi
MSG_StartSpanAdy
MSG_LinearityRange
M3G_ReadAdjStatus
MSG_Validatesd]
TmpTrigger
Tmpadjstatus
TmpSpanadjWeight

SALIND_Spanadjust

SALLIND_Spanbdj
LinearityRange_1

0«

0.0«

0.0«

0=

0.0+

0«

0.0«

&

0«
IND350:1 Data_Okay

0%

&

0«
M5G_Cancel&d] 1
MSG_StartSpandd] 1
MSG_LinearityRange_1
M3G_ReadAdjStatus 1
MSG_Validatesd] 1
TmpAdTrigger_1
Tmpadjstatus 1
THMPSpanadjeight_1

HCError > —
H Cancelled »—
— LoadyWeight —

Figure 2-9: SAI_IND_SpanAdjust AOI
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Speciy the

LineoriyRange Range = 0 Range = 3
©,1,2,3)
yes yes
LoadWeight=1; LoadWeight=1; LoadWeight = 1; LoadWeight=1;
_ CurrentPoint=2; CurrentPoint=2; CurrentPoint=2; CurrentPoint=2;
COF_"JUE _3" e CurrentWeight = Hi_Weght CurrentWeight = Mid_Weght CurrentWeight = Low_Weight CurrentWeight = xLow_Weight
[e:“LI[eﬂ. feserence ¥ * ¥ ¥
weighis ) N N N - _ . .
Confirm'Weight Confimteight ConfimWWeight ConfimWWeight
[] ¥ ¥ ]
| Adjustment in Process | | Adjustment in Process | | Adjustment in Process | | Adjustment in Process
Toggle Start v v v
input b LoadWeight = 1; LoadWeight = 1; LoadWeight=1;
CurrentPoint=3; CurrentPoint=3; CurrentPoint=3;
CurrentWeight = Hi_Weght CurrentWeight=Mid_Weght CurrentWeight = Low_Weight
¥ v L]
ConfimWiight ConfimWeight ConfimWeight
¥ v ¥
‘ Adjusimentin Process | | Adjusimentin Process | | Adusimentin Process ‘
L v
LoadWeight =1; LoadWeight=1;
CurrentPoint=4; CurrentPoint=4;
CurrentWeight = Hi_Weght CurrentWeight = Mid_Weght
v ¥
ConfirmWeight ConfimWeight
3
| Adustment in Process | | Adusiment in Process ‘
v
LoadWeight=1;
CurrentPoirt=5;
| Cancelled I~. Cancel CurrentWeight = Hi_Weght
g —
m = .A;jilg?:m « * ¥ Adjustmentin Process
Failed
Error -+
Input Parameters Data Type | Description
LinearityRange INT 0 = 2-point adjustment; Hi_Weight
1 = 3-point adjustment; Hi_Weight, Mid_Weight
2 = 4-point adjustment; Hi_Weight, Mid_Weight, Low_Weight
3 = b5-point adjustment; Hi_Weight, Mid_Weight, Low_Weight,
xLow_Weight
Hi_Weight REAL Highest adjustment weight used in adjustment process. Used with all
linearity ranges
Mid_Weight REAL Middle weight used in adjustment process. Used with three point, four
point and five point linearity ranges
Low_Weight REAL Low weight used in adjustment process. Used with four and five point
linearity ranges
xLow_Weight REAL xLow weight used in adjustment process. Used with five point linearity
range
Start BOOL Set = 1 once LinearityRange and adjustment weight values are
configured fo begin process.
ConfirmWeight BOOL Sef = 1 when LoadWeight output = 1 and the fest weight matching the
value in CurrentWeight is loaded onfo the scale
Cancel BOOL Set = 1 fo cancel adjustment process
Qutput Parameters Data Type | Description
CurrentWeight REAL The value of the test weight that should be placed on the scale
Done BOOL Latched high when adjustment completes successfully. Unlatched
when another span adjustment begins.
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Error BOOL

Lafched high if an error occurred and adjustment could not complete.
Unlatched when another span adjustment begins. Check the errors of
the messages for this AQI to froubleshoot

Cancelled BOOL Latched high if the adjustment process was cancelled. Unlafched
when another span adjustment begins.

LoadWeight BOOL Set high when user needs to load test weight corresponding fo the
value CurrentWeight output.

Status INT Value generally only needed for troubleshooting purposes. O = span
adjustment has not begun or has complefed. 2047 = span
adjustment in process. 2045 = Ready for next adjustment point.

CurrentPoint DINT Value = current adjustment point being calibrafed

In/Out Parameters Data Type | Description

MSG_CancelAdj Message Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 410 (Hex)

Instance: 1

Attribute: 4 (Hex)

Source Element: TmpAdjTrigger_1

Source Length: 1 (Bytes)

Communication -> Path: Browse for the appropriate IND360

MSG_StartSpanAd Message

Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 410 (Hex)

Instance: 1

Attribute: 9 (Hex)

Source Element: TMPSpanAdjWeight_1

Source Length: 4 (Bytes)

Communication -> Path: Browse for the appropriate IND360

MSG_LinearityRange | Message

Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 410 (Hex)

Instance: 1

Affribute: a (Hex)

Source Element: LinearityRange_1

Source Length: 2 (Bytes)

Communication -> Path; Browse for the appropriate IND360

MSG_ReadAdjStatus Message

Message Type: CIP Generic

Service Type: Gef Aftribufe Single

Class: 410 (Hex)

Instance: 1

Aftribute: 7 (Hex)

Destination Element: TmpAdjStatus_]1

Communication -> Path: Browse for the appropriate IND360

MSG_ValidateAd; Message

Message Type: CIP Generic

Service Type: Set Atfribute Single

Class: 410 (Hex)

Instance: 1

Aftribute: 10 (Hex)

Source Element: TmpAdjTrigger_1

Source Length: 1 (Bytes)

Communication -> Path: Browse for the appropriate IND360

TmpTrigger SINT

Temporary value for use with AOl message

TmpAdjStatus INT

Temporary value for use with AOl message
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| TmpSpanAdjWeight

| REAL | Temporary value for use with AOI message

CalFree

CalFree allows for electronic calibration without the use of test weights. This method can be used for
initial testing of systems or when a large structure is used as the weighing vessel and it is not
possible to apply test weights to the structure.

METTLER TOLEDO highly recommends that fest weights or the RapidCal™ method be used
whenever possible as these methods provide the most accurate adjustment results.

Configure the rated capacity first, which is the sum of the rated capacities of all sensors currently
connected. Then configure the units: 0 =g; 1 = kg; 2 = Ib.

Then configure the rated oufput (sensitivity) with the value from the sensor label. If there are
multiple sensors, the average of multiple sensors.

Set Start = 1 fo start CalFree. The resultf is displayed on the Done or Error flag.

SA| IND_CalFree
RatedCapacity

Scalelnit
RatedQutput

Start
Status

M=G_CalFreeTrigger
MSG_CalFreeStatus

MSG_CalFreelnit

M3G_CalFreeCellCapacity MSG_CalFreeCellCapacity_1
M2G_CalFreeCelQutput

SAI_IND_CalFree

SALIND_CalFree | .. | —Donel-

RatedCapacity_1

0.0e | Error-
Scalelinit_1

0e
RatedCQutput_1

0.0«

e

0e
MSG_CalFreeTrigger_1
MSG_CalFreeStatus_1
M&G_CalFreeUnit_1

M2G_CalFreeCelCutput_1

TmpTrigger TmpCalFreeTrigger_1
TmpadjStatus TmpadjStatus 1
Figure 2-10: SAI_IND_CalFree AOI
Input Parameters Data Type Description
RafedCapacity REAL Enter the sum of the rated capacity values for all load cells
connected to the IND360
Unit DINT Unit RatedCapacity is in.
0 = grams
1 = kilograms
2 = pounds
RatedOutput REAL Sensitivity value found on the load cell label. Use the average
of all load cells connected fo the IND360
Start BOOL Set =1 1o begin CalFree process
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Output Paramefers

Data Type

Description

Done

BOOL

Latched high when CalFree successfully complefes. Unlafched
when CalFree is triggered again.

Error

BOOL

Latched high if an error occurred and CalFree could not
complete. Unlatched when CalFree is friggered again. Check
the errors of the messages for this AOI fo troubleshoot

Stafus

INT

0 = CalFree has not begun or has completed. 2047 = CalFree
in process.

In/Out Parameters

Data Type

Description

MSG_CalFreeTrigger

Message

Message Type: CIP Generic

Service Type: Set Atfribute Single

Class: 410 (Hex)

Instance: 1

Affribute: Ta (Hex)

Source Element: TmpCalFreeTrigger_1

Source Length: 2 (Bytes)

Communication -> Path: Browse for the appropriate IND360

MSG_CalFreeStatus

Message

Message Type: CIP Generic

Service Type: Get Affribute Single

Class: 410 (Hex)

Instance: 1

Afiribute: 7 (Hex)

Destination Element: TmpAdjStatus_1

Communication -> Path: Browse for the appropriafe IND360

MSG_CalFreeUnit

Message

Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 410 (Hex)

Instance: 1

Aftribute: 1c (Hex)

Source Element: ScaleUnit_1

Source Length: 1 (Bytes)

Communication -> Path: Browse for the appropriate IND360

MSG_CalFreeCellCapacity

Message

Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 410 (Hex)

Instance: 1

Aftribute: 1b (Hex)

Source Element: RatedCapacity_1

Source Length: 4 (Bytes)

Communication -> Path: Browse for the appropriate IND360

MSG_CalFreeOutput

Message

Message Type: CIP Generic

Service Type: Set Affribute Single

Class: 410 (Hex)

Instance: 1

Affribute: 1d (Hex)

Source Element: RatedOutput_1

Source Length: 4 (Bytes)

Communication -> Path: Browse for the appropriate IND360

TmpTrigger

INT

Temporary value for use with AOl message

TmpAdjStatus

INT

Temporary value for use with AOl message
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Steps to Add New IND360s

Because EtherNet/IP uses IP addresses to distinguish different devices, when multiple IND360s are
networked, the default IP address needs fo be modified first. Each IND360 must have a different |P

address.

1) Click “Communication-> Industrial Ethernet -> IP Address” in the IND360 Advanced Service
Mode in order to modify the IP address

Industrial ethernet

SET
EIP 4
2 block format ~
Automatic ~
00:10:52:C2:F8:2C
Disabled ~

192.168.0.2

255.255.255.0

0.0.00

Figure 3-1: IND360 IP Address Menu

2) Add an MT-IND360 to "l / O Configurafion-> Ethernet" in Studio5000.

Ba Data Types
Cﬂ, User-Defined

(3 Strings
(O,

T —
C@o[hj New Module...

__C@or Discover Modules...
ren- Paste Ctrl+V
T‘EL Log|
Ba 1/0 Properties Alt+Enter
=80
Print b ample
H u
=%

[0 1769-L30ER IND360_POWERCELL Sample

Figure 3-2: Add a device
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3) Configure the name and IP address. Each device needs a unique name and IP address, and
then click "Change".

4)

- General®
Connection

‘- Module Info

- Intemet Protocol
- Port Corfiguration
... Network

Status: Creating

General
Type: MT-IND360 IND360 :
Vendor: Mettler-Toledo !
I
Parent: Local 1
|
I Name: IND360_2 | Ethemet Address [
— ) Private Netwark: 192.168.1. : i
|
|® 7 adress: 1w2.168. 0 .3 |
|
() Host Name: t
Module Defintion |
Revision: 1.001 |
Electranic Keying: Compatible Module |
Connections <none= 1
|
|
|
|
OK Cancel Help

Figure 3-3: Configure name and IP address

Select "I/O 2 Block Format" to have the sample code function with minimal changes. Select 8
Block if required to receive multiple pieces of cyclic data simultaneously. For example, if it is
required fo read the gross weight, net weight and target weight af one time, 8 Block can easily

accomplish this.

[E! Module Definition X
Revision: 1 ~ =
Electronic Keying: Compatible Madule e
Connections:

Name IF{emute Data

S

VO 2 Block Format
VO & Block Format

Concel | He

Figure 3-4: Module Definition Configuration
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5) Copy the controller fags relating to the sample code and paste in the same location in order fo
create a duplicate set of fags. Please note that since all tags end with *_1", Studio 5000 will

create duplicates that all end with "_2" instead.

Scoge: | Elmport_Test_Samy ~ | Shy

ow Al Tags

Name =2le ‘Ahaa For Base Tag

|DataTvpe |Descr|ph0n Exlecnal:\cc‘l:ousla‘Sl\de

= Calf reePlusTrigger_1

+Cell_Temperature_1
+CellCommError_Count_1

+ CellOverioad_Count_1
+LineantyRange_1
+MSG_CalFreePius_Status_1
+MSG_CalFreePlusTrgger_1
+MSG_CancelAd]_1
+MSG_Cell_Eror_1
+MSG_Cell_Temperature_1
+MSG_CellOveroadCount_1
+#MSG_LC_Gross_1
+MSG_LC_Net_1
#MSG_LinearityRange_1
+MSG_ReadAdjStatus_1

[ ]

+MSG_ReadCap_1
+MSG_Readinc_1
+MSG_Scale_Overload_1
+MSG_ScaleZeroFailed_1
+MSG_StartSpanAdj_1
+MSG_ValidateAd] 1
+MSG_WriteCap_1
+MSG_Writelnc_1
+MSG_WriteOutputs_1
+MSG_ZeroAd] 1
+Tmp_CellCommEnCount_1
= Tmp_CellOveroadCount_1
+ Tmp_CelTemperature_1
+ Tmp_CellWeight_1
+Tmp_Oulputs_1

= Tmp_ScaleOvCount_1
+Tmp_ZeroFailCount_1

+ TmpAdjStatus_1
+TmpAdTrigger_1

[TIITIT I T I I IIITITT I I ITT]

Figure 3-5: Copy/Paste Tags to Create Duplicates

INT

REAL[15]
DINT[14]
.[lINTUd\

[INT

MESSAGE
|MESSAGE |
IMESSAGE |
IMESSAGE |
MESSAGE
MESSAGE
IMESSAGE |
IMESSAGE |
MESSAGE
MESSAGE
|MESSAGE |
IMESSAGE |
MESSAGE
MESSAGE
IMESSAGE |
IMESSAGE |
IMESSAGE |
MESSAGE
IMESSAGE |
|MESSAGE |
DINT[14] |
DINT14)
REAL[14]
REAL[15] |

|DINT
DINT
DINT

[INT
SINT

Read/Wille
Read/Wiite
|ReadWiite
|ReadWiite
|ReadWiite
Reat/Wiile

|ReadWite |
Read/Wnte
Read/Wile

Read/Whte
Read/Wiite

|Readwnte |
|ReadWiite |

Read/Wiite
Read/Wiite

|ReadWite |
Read/Wnle

Read/Wite
Read/Wiite

|Readwite |
|Reag/wite |
|ReadWiite |

Read/Wiite

|Readwite |
Read/Wnie

Read/Wiile
Read/Wiite
Read/Wiite:
Read/Wnie
Read/Wnte
Read/Wiite
Read/Wiite
ReadWnte
Read/Wnte

Ojo|0o|o|0|0|o|0|0jofoc oo CE O OO OO OO O O OO T

Deamal
Float

Decmal
Decmal

Decimal

Decimal
Decimal
Float

Floal

Decimal
Decimal
Decimal
Decimal
Decimal

6) Copy and paste the Add-On Instructions and configure the instance name along with the input
and output parameters. Refer to Section 2 for additional instructions for configuring the
Message parameters. Each device must correspond fo a unique instance of the AOI. As shown
in the figure below, both devices call the AOI SAI_CheckAlive, but the corresponding instances
are SAl_CheckAlive and SAI_CheckAlive_1. Notice that the Heartbeat parameter is also
configured with different devices for these two instances. See the Add-On Instructions section of
this note for information on configuring parameters for a particular AOl. Make sure that all tags
for the second device for instance now end in "_2" as opposed fo "_1" for the first device.

SAl Chec
HeartBeat

SAl CheckAlive———

kalve SAl CheckAlive
IND360: . Heart_Beat
0e

L Alve 3 —

SAl CheckAlive—————

SA|_Checkalive SAl Checkalivez | ... | HCAlive—

HeartBeat

IND380_2:|.Heart_Beat
77

Figure 3-6: Two instances of the SAl_CheckAlive AOI for two IND360s

7) Repeat steps 1 to 6 until the configuration of all devices is complefed.
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4. Steps to Use 8 Block Format
Instead of 2 Block Format

The 8 Block Format for SAl is incredibly powerful for viewing more information simultaneously
compared fo the 2 Block Format. The sample code by default is configured for the 2 Block Format,
but changing the format is incredibly simple.

1. Right click on the IND360 in the Controller Organizer
2. Click "Properties"

P & SAL_IND_WriteAdjustSettings 1

b £ SALIN M '
Data Typ ’
= User I
& String gf, Cut Ctrl+X
b % Add-( O} Copy Ctrl+C
b & Prede
b & Mod Delete Delete
Trends
3 : Cross Reference Ctri+E
" Logical Mod
1/0 Configut Export Module...
+ 81769 Bus Include in Tracking Group
ot Properties Alt+Enter
4 35 Ethernet

©1769 Print »

B MT-IND360 IND360

v

Figure 4-1 Select Properties

3. Click "Change" under the Module Definition

Module Definition

Rewvision 1.001
Electronic Keying Compatible Module
Connections IO 2 Block Format, Ass..

Figure 4-2 Click "Change"

4. Select the drop-down arrow next to "I/O 2 Block Format" and Select "I/O 8 Block Format
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|m ! Module Definition s

Revision 1 w 005

Electronic Keying:  Compatible Module ~

Conneactions

Remcte Data
» Input: | Assembly In | 105 |
Outpu Assembly In | 100

VO 2 Block Format

VO 8 Block Format

Cancel Help
Figure 4-3 Select "I/0 8 Block Format"

At this point, the project has the IND360 configured for the 8 block format. No changes to the AQls
are required since the 8 Block Format just expands upon the 2 Block format utilized by the AOIs.
There is now an additional AOI in the sample project that can be used though. The final step is fo
confirm the IND360 itself is configured for the 8 block format. This sefting can be found in the
IND360 setup menu or via the web inferface atf Communication -> Industrial Ethernet -> Format.

4.1. Add-On Instruction for 8 Block
Format

The AOI for the 8 block format is available in the controller organizer under Assets -> Add-On
Instructions -> SAI_IND_8Block. This AOI can be dragged from the controller organizer into the
"MT_IND_360" routine. Information for configuring the AOI can be found below.

In the 8 block format, there is one measuring block and seven status blocks. The first measuring
block and status block are also used in the 2 block format. What is gained by changing to the 8
block format is measuring blocks 2-7.

This AQI allows the user to enter a cyclic command (MBx_Command_In) and an optional
parameter associated with the command (MBx_Value_In), see the result from the command
(MBx_Measuring Value), whether the command executed (Done_MBx) and if there was an error
executing the command (Error_MBX).
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SAI_ND_88iocx
SAL IND_S8lock
NDGE0 LME2_Weasurng_Value
00w
NDJSO1LMBI Measurng Vaue
D0w
ND3ISQ LMB4_Measurng_Vaue
0le
NDGE0 LMBS_Measurng_Value
00e
NDISOLMBS_Measurng_Vaue
D0w
ND3ISQ LMBT_Measurng_Vaue
0oe
00w
L
0o0e
0w
00e
le
00w
0w
0o0e
0w
00e
le
ND360 I NS2_Response
0w
NOD350:INS2 _Response
0w
ND380.INB4_Response
0w
ND360 | NS5_Response
0=
ND3S0:INSE_Response
0w
IND380-LNB7_Response
le
ND2ED 0 MB2_Command_Value
IND360.0 MB2_Command
e
ND350 0 WB3_Command_Vaue
ND360.0 ME3_Command
0w
ND2SD O MB4_Command_Vaue
ND360:0 MB4_Command
e
ND350 0 WBS_Command_Vaue
ND360.0 MES_Command
le
NDIED 0 MBS_Command_Value
ND360:0 MBS_Command
e
ND350 0 WB7_Command_Vaue
ND360.0 MB7_Command
Ue

Figure 4-4 SAI_IND_8Block

Input Parameters Data Description
Type
MB2_Measuring_Value | Real This should always be sef to the MB2_Measuring_Value of the

IND360. Measured value returned from the last successfully executed
command for MB2. Ignore value if neither Done_MB2 nor Error_MB2 is
set since that means a command is in the process of executing.

MB3_Measuring_Value | Real This should always be sef to the MB3_Measuring_Value of the
IND360. Measured value returned from the last successfully executed
command for MB3. Ignore value if neither Done_MB3 nor Error_MB3 is
set since that means a command is in the process of executing.

MB4_Measuring_Value | Real This should always be sef to the MB4_Measuring_Value of the
IND360. Measured value returned from the last successfully executed
command for MB4. Ignore value if neither Done_MB4 nor Error_MB4 is
set since that means a command is in the process of executing.
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MB5_Measuring_Value

Real

This should always be sef to the MB5_Measuring_Value of the
IND360. Measured value returned from the last successfully executed
command for MB5. Ignore value if neither Done_MB5 nor Error_MB5 is
set since that means a command is in the process of executing.

MB6_Measuring_Value

Real

This should always be set to the MB6_Measuring_Value of the
IND360. Measured value returned from the last successfully executed
command for MB6. Ignore value if neither Done_MB6 nor Error_MBG is
set since that means a command is in the process of executing.

MB7_Measuring_Value

Real

This should always be set fo the MB7_Measuring_Value of the
IND360. Measured value returned from the last successfully executed
command for MB7. Ignore value if neither Done_MB7 nor Error_MB7 is
set since that means a command is in the process of executing.

MB2_Command_In

INT

Place the cyclic command to be executed using MB2 here. See the SAl
manual for terminals and transmitters fo see all valid cyclic
commands. Dafa reported will be found in MB2_Measuring Value.
Optional parameter information should be placed in MB2_Value_In
before changing the command. Some examples of common cyclic
commands:

O or T = Report gross weight

2 = Report tare weight

3 = Report net weight

5 = Report gross weight value (with infernal resolution)

6 = Report tare weight value (with internal resolufion)

7 = Report net weight value (with internal resolution)

MB3_Command_In

INT

Place the cyclic command to be executed using MB3 here. See the SAl
manual for terminals and transmitters fo see all valid cyclic
commands. Data reported will be found in MB3_Measuring Value.
Optional parameter information should be placed in MB3_Value_In
before changing the command. Some examples of common cyclic
commands:

O or 1 = Report gross weight

2 = Report tare weight

3 = Report net weight

5 = Report gross weight value (with infernal resolution)

6 = Report fare weight value (with internal resolufion)

7 = Report net weight value (with internal resolution)

MB4_Command_In

INT

Place the cyclic command to be executed using MB4 here. See the SAl
manual for terminals and transmitters fo see all valid cyclic
commands. Dafa reported will be found in MB4_Measuring Value.
Optional parameter information should be placed in MB4_Value_In
before changing the command. Some examples of common cyclic
commands:

O or T = Report gross weight

2 = Report tare weight

3 = Report net weight

5 = Report gross weight value (with infernal resolution)

6 = Report fare weight value (with internal resolution)

7 = Report net weight value (with internal resolution)
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MB5_Command_In

INT

Place the cyclic command to be execufed using MB5 here. See the SAl
manual for terminals and transmitters fo see all valid cyclic
commands. Dafa reported will be found in MB5_Measuring Value.
Optional parameter information should be placed in MB5_Value_In
before changing the command. Some examples of common cyclic
commands:

O or T = Report gross weight

2 = Report tare weight

3 = Report net weight

5 = Report gross weight value (with internal resolution)

6 = Report fare weight value (with internal resolution)

7 = Report net weight value (with internal resolution)

MB6_Command_In

INT

Place the cyclic command to be executed using MB6 here. See the SAl
manual for terminals and transmitters to see all valid cyclic
commands. Data reported will be found in MB6_Measuring Value.
Optional parameter information should be placed in MB6_Value_In
before changing the command. Some examples of common cyclic
commands:

O or T = Report gross weight

2 = Report tare weight

3 = Report net weight

5 = Report gross weight value (with internal resolution)

6 = Report tare weight value (with internal resolution)

7 = Report net weight value (with internal resolution)

MB7_Command_In

INT

Place the cyclic command to be executed using MB7 here. See the SAl
manual for terminals and transmitters fo see all valid cyclic
commands. Dafa reported will be found in MB7_Measuring Value.
Optional parameter information should be placed in MB7_Value_In
before changing the command. Some examples of common cyclic
commands:

O or 1 = Report gross weight

2 = Report tare weight

3 = Report net weight

5 = Report gross weight value (with infernal resolution)

6 = Report fare weight value (with internal resolution)

7 = Report net weight value (with internal resolution)

MB2_Value_In

Real

Place the optional parameter associated with MB2_Command_In here.
For example, if execufing a prefare command, MB2_Value_In would be
set to the prefare value before changing MB2_Command_In

MB3_Value_In

Real

Place the optional parameter associated with MB3_Command_In here.
For example, if execufing a prefare command, MB3_Value_In would be
set to the prefare value before changing MB3_Command_In

MB4_Value_In

Real

Place the optional parameter associated with MB4_Command_In here.
For example, if executing a pretare command, MB4_Value_In would be
set to the prefare value before changing MB4_Command_In

MB5_Value_In

Real

Place the optional parameter associated with MB5_Command_In here.
For example, if executing a pretare command, MB5_Value_In would be
set to the prefare value before changing MB2_Command_In

MB6_Value_In

Real

Place the optional parameter associated with MB6_Command_In here.
For example, if executing a prefare command, MB6_Value_In would be
set to the prefare value before changing MB6_Command_In
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MB7_Value_In

Real

Place the optional parameter associated with MB7_Command_In here.
For example, if executing a pretare command, MB7_Value_In would be
set to the pretfare value before changing MB7_Command_In

MB2_Response

INT

This should always be set to MB2_Response value of the IND360.
Once a cyclic command is successfully execufed, MB2_Response =
MB2_Command_In. The AQI uses this information fo defect if a
command has been executed successfully or if an error has occurred.

MB3_Response

INT

This should always be set to MB3_Response value of the IND360.
Once a cyclic command is successfully executed, MB3_Response =
MB3_Command_In. The AQI uses this information to detect if a
command has been executed successfully or if an error has occurred.

MB4_Response

INT

This should always be set to MB4_Response value of the IND360.
Once a cyclic command is successfully executed, MB4_Response =
MB4_Command_In. The AQI uses this information to detect if a
command has been executed successfully or if an error has occurred.

MB5_Response

INT

This should always be set fo MB5_Response value of the IND360.
Once a cyclic command is successfully executed, MB5_Response =
MB5_Command_In. The AQI uses this information fo defect if a
command has been executed successfully or if an error has occurred.

MB6_Response

INT

This should always be set to MB6_Response value of the IND360.
Once a cyclic command is successfully execufed, MB6_Response =
MB6_Command_In. The AQI uses this information fo defect if a
command has been executed successfully or if an error has occurred.

MB7_Response

INT

This should always be set fo MB7_Response value of the IND360.
Once a cyclic command is successfully execufed, MB7_Response =
MB7_Command_In. The AOI uses this information to detect if a
command has been executed successfully or if an error has occurred.

Output Parameters

Data
Type

Description

MB2_Command_Out

INT

This should always be set fo MB2_Command of the IND360. Value of
the last cyclic command sent to the IND360. Once successfully
executed, MB2_Response = MB2_Command_Out =
MB2_Command_lIn.

MB3_Command_Out

INT

This should always be set to MB3_Command of the IND360. Value of
the last cyclic command sent to the IND360. Once successfully
executed, MB3_Response = MB3_Command_Out =
MB3_Command_In.

MB4_Command_Out

INT

This should always be set fo MB4_Command of the IND360. Value of
the last cyclic command sent to the IND360. Once successfully
executed, MB4_Response = MB4_Command_Out =
MB4_Command_lIn.

MB5_Command_Out

INT

This should always be set to MB5_Command of the IND360. Value of
the last cyclic command sent to the IND360. Once successfully
executed, MB5_Response = MB5_Command_Out =
MB5_Command_In.

MB6_Command_Out

INT

This should always be set fo MB6_Command of the IND360. Value of
the last cyclic command sent to the IND360. Once successfully
executed, MB6_Response = MB6_Command_Out =
MB6_Command_In.

MB7_Command_Out

INT

This should always be set fo MB7_Command of the IND360. Value of
the last cyclic command sent to the IND360. Once successfully
executed, MB7_Response = MB7_Command_Out =
MB7_Command_In.
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MB2_CmdValue_Out

Real

This should always be sef to MB2_Command_Value of IND360

MB3_CmdValue_Out

Real

This should always be sef to MB3_Command_Value of IND360

MB4_CmdValue_Out

Real

This should always be set to MB4_Command_Value of IND360

MB5_CmdValue_Out

Real

This should always be set to MB5_Command_Value of IND360

MB6_CmdValue_Out

Real

This should always be sef to MB6_Command_Value of IND360

MB7_CmdValue_Out

Real

This should always be set to MB7_Command_Value of IND360

Done_MB2

BOOL

Will be latched high when command has successfully complefed for
MB2. When a new command begins, bit will be unlatched unfil
command complefes successfully

Done_MB3

BOOL

Will be latched high when command has successfully completed for
MB3. When a new command begins, bit will be unlatched unfil
command complefes successfully

Done_MB4

BOOL

Will be latched high when command has successfully completed for
MB4. When a new command begins, bit will be unlafched until
command complefes successfully

Done_MBb5

BOOL

Will be latched high when command has successfully completed for
MB5. When a new command begins, bit will be unlafched until
command complefes successfully

Done_MB6

BOOL

Will be latched high when command has successfully completed for
MB6. When a new command begins, bit will be unlafched until
command complefes successfully

Done_MB7

BOOL

Will be latched high when command has successfully completed for
MB7. When a new command begins, bit will be unlafched until
command complefes successfully

Error_MB2

BOOL

Will be latched high when command fails fo complete for MB2. When
a new command begins, bit will be unlatched until a command fails fo
complete.

Error_MB3

BOOL

Will be latched high when command fails fo complete for MB3. When
a new command begins, bit will be unlatched until a command fails fo
complete.

Error_MB4

BOOL

Will be latched high when command fails to complete for MB4. When
a new command begins, bit will be unlatched until a command fails to
complete.

Error_MB5

BOOL

Will be latched high when command fails to complete for MB5. When
a new command begins, bit will be unlatched until a command fails fo
complete.

Error_MB6

BOOL

Will be latched high when command fails o complete for MB6. When
a new command begins, bit will be unlatched until a command fails fo
complete.

Error_MB7

BOOL

Will be latched high when command fails to complete for MB7. When
a new command begins, bit will be unlatched until a command fails to
complete.

9. Frequently Asked Questions

1. Q: How do | access the parameters in the AOI variables within my PLC program?
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A: You can use the format "instance_name.paramefer" to access parameters in your PLC
program. For example, if we creafe an instance of the SAI_CheckAlive AOI and name the
instance "IND360_Comm®", we can monitor the alive bit by looking af
"IND360_Comm.Alive"

SAl Checkalive———

sS4l Checkalive IND3S0_Comm [ | HAlve—
HeartBeat [ND360:1Heart_Beat
0«

Figure 5-1: SAI_CheckAlive AOI with different instance name

. Q: Does my AQI instance always have to match the name of the AOI?

A: No, the AQOI instance can be named anything as long as the name is unique. They must
be unique so that if we are using mulfiple of the same AQI, we can distinguish between
them in the code. See Figure 4-1 for an example of an AOI instance name that does nof
match the AOI name but is still valid.

. Q: How do | read gross, tare or net weight?

A: Use the WeightCmd parameter of the SAI_IND_WeightProc AOI to issue different weight
commands. A value of O = report gross weight, 2 = report fare weight and 3 = report net
weight. The weight will be updated in StableWeight if the weight value is stable.
StableWeight will freeze with the last reported stable weight while the scale is in motion.
RealTimeWeight will constantly update the weight value regardless of whether the scale is
in mofion.

. Q: How do | know the source of the error in the SAI_IND_WeightProc AOI?

A: Typical errors in this AOI include:

o Pushbutton zero failure -> tried to zero when the weight value is oufside of the
pushbutton zero range (+/- 2% by default). If a substantial zero adjustment needs
to be made, use the SAI_IND_ZeroAdjust AQOI instead.

o Tare failure -> Typically seen if trying fo fare a negative gross weight value. Try to
tare again with a positive gross weight.

o Stability failure -> Can occur with either the ZeroStable or Tare Stable command.
The weight value must meet the stability criteria (no more than 1 division of
change occurring in a 0.3 second period by default) at some point before a
timeout occurs (3 seconds by default).

. Q: An AOl is very close to what | want fo do in my PLC logic, but | need fo make a few

changes. How can | do that?

A: If necessary fo view or modify the logic of an AOI, simply use the Controller Organizer
view in Studio 5000 to navigate to Add-On Instructions, expand the AOI you are inferested
in viewing and double-click "Logic". This will show you the ladder logic used in the AQI
and can be changed as necessary for your particular application.
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Controller Organizer

-1

5] Controller IND360_POWERCELL_Sample

<[\ Controller Tags

-7 Controller Fault Handler

-7 Power-Up Handler
-5 Tasks
£8 MainTask
£-£8 MainProgram

i-[B Parameters and Local Tags
B MainRoutine
+.[E] MT_IND360_Application

(23 Unscheduled Programs
5 Motion Groups
(23 Ungrouped Axes
5 Add-On Instructions
(12} SAI_Checkalive
(72} SAIINDPCELL_CandMonitor
(7} SALINDPCELL DiagnosticStatus
(3} SALINDPCELL_LCWeight
(32} SALINDPCELL_WeightProc
(7} SAIIND_CalFresPlus
(i SALIND_ReadAdjustSettings
£ SALIND_SpanAdjust
Parameters and Local Tags
B
(i SALIND_WriteAdjustSettings
(i} SALIND_WriteDigital Qutputs
(i SALIND_ZeroAdjust

o v s

Figure 5-2: Example of AOI ladder logic
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