MYNAH

Mettler Toledo Driver for DeltaV
Programmable Serial Interface Card
Series 2

USER MANUAL for SICS Protocol

Rev. P1.15

August 31, 2004

DeltaV is a trademark of Emerson Process Management © Emerson Process Management 1998, 1999. All rights
reserved.

Printed in the U.S.A.

While this information is presented in good faith and believed to be accurate, MYNAH Technologies does not
guarantee satisfactory results from reliance upon such information. Nothing contained herein is to be construed as
a warranty or guarantee, express or implied, regarding the performance, merchantability, fitness or any other matter
with respect to the products, nor as a recommendation to use any product or process in conflict with any patent.
MYNAH Technologies reserves the right, without notice, to alter or improve the designs or specifications of the
products described herein.



1.1

1.2

YNAH

INTRODUCTION

Scope

Powerful Solutions for Digital Plants

This document is the User Manual for the Mettler Toledo Weigh Scale serial communication
driver firmware for the Emerson DeltaV Control System; it provides information required to
install, configure, and maintain the Mettler Toledo driver firmware on the DeltaV Series 2
Programmable Serial Interface Card (PSIC). The reader should be familiar with Emerson’s
DeltaV controller system and the Mettler Toledo Equipment. Specific Mettler Toledo Weigh

Scales supported are the ID7.

The section Document Format briefly describes the contents of each section of this manual.
System Specifications outlines hardware and software requirements for the Mettler Toledo
Driver (P1.15) firmware. Related Documents lists other documents used to prepare this

manual.

Document Format

This document is organized as follows:

Introduction

Describes the scope and purpose of this document.

Theory of Operation

Provides a general functional overview of the Mettler
Toledo Weigh Scale Driver.

Downloading Firmware

Describes downloading procedures for the Mettler
Toledo Driver firmware on to the DeltaV PSIC.

PSIC Configuration

Describes procedures and guidelines for configuring
the DeltaV PSIC.

Driver Communications

Describes Mettler Toledo commands used and
DeltaV Registers containing Weight data.

Operational Check

Provides tips and assistance to ensure PSIC is
properly setup and configured.

DeltaV - Mettler Toledo Electrical
Interface

Describes the electrical interface between DeltaV
and the Mettler Toledo Weigh Scale. Also describes
the pin assignments for RS-232 communications.

Technical Support

Describes who to call if you need assistance.
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1.3 System Specifications

The following table lists the minimum hardware requirements for the Mettler Toledo Weigh
Scale Driver:

Table 1: System Specifications

Firmware Mettler Toledo Driver Firmware (P1.15)
Protocol Compatibility Mettler Toledo Protocol as defined in the documents
listed below:

1. ID7xx-Base®®® Weighing Terminal User's
Guide, Section 5.3: Mettler Toledo SICS
command set.

Software Requirements DeltaV System Software (Release 4.2 or later)
installed on a hardware-appropriate Windows NT
workstation configured as a ProPlus for DeltaV

Serial Interface Port License (VE4102)

Minimum Hardware FRSI DeltaV Serial Interface Series 2, Hardware PN:
Requirements 12P2506X022

FRSI DeltaV M3, M5, MD or Series 2 MD Controller,
Power Supply and 2 wide controller carrier

FRSI 8 wide I/O card carrier

Mettler Toledo devices
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THEORY OF OPERATION

As part of the serial interface port license, a standard Modbus protocol is
installed on the DeltaV PSIC prior to customization. The PSIC needs to
be flash upgraded from the Modbus protocol to the Mettler Toledo
protocol before operation.

The RS-232 communication settings must be configured properly to
ensure accurate communication between the PSIC and Mettler Toledo
devices. RS-422/485 may be used if the Mettler Toledo devices support
this electrical standard.

This driver functions as a master only. In master mode, the PSIC
continuously sends weight and status read commands to the connected
scale devices. The received responses are reported to DeltaV via dataset
registers. When a user command is detected (commands are listed
below), that command is sent out to the scale. The corresponding
response Ack or Nak is reported back to the dataset.

In general, the primary functions of the driver are listed below:

e Performs data and message handling between DeltaV and Mettler
Toledo devices.

® Checks validity of messages received from the Mettler Toledo
devices.

® Processes reply information and updates the corresponding dataset
registers

e Update dataset register status and data block status to indicate the
communication state.
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Downloading the firmware

The driver software comprises 15 files, distributed on a CD. These files
must be copied to the DeltaV directory (you must create the directory first)
on your ProPlus Workstation. The path is:

\DeltaV\ctl\ProgSerial\S2-SICS

The following shows a completed copy operation:

51 Exploning - C:ADelta¥ictProg5enal\52-Sics

File Edit “iew Toolz Help
|AII Folders | Contents of 'C:A0eltal ot Progs enialt5 2-Sics'
[ Desktop | | Name | size| Twpe | Modified [ £
=&} My Computer B)1200.idt : 2kB IDFFile  9A17/036:22 PM
&= 3% Floppy 4] 3] 1395, idf 2B IDFFile  9/17/036:22 PM
Sag [C] &) |10_Compatibility. csv KB CSVFile 30407 826 AM
=0 Delta ] FedS erB oot HEX 4B HEXFile  5/23/01 1:32PM
-7 bin #] RedS erf eleasetpp. HEX 488KB HEXFile  3/6/02 10:35 &M
[_]g ESI @ RedSerReleazeProghpp. hex 491KB HEX File 3720702 2:30 PM
5 (] Progerd | 2] s2-Sica.s2f kB S2FFile 9417403 6:22 PM
5y 5250 #] 52-Sicstipp.hex 474KB HEXFile  10/12/031:32 PM
|:| S amplePratocal @ SampleCustormProtocol s2f KB S5Z2FFile 3721702 722 AM
{17 Encel @ SampleCusgtomProtocol, zdf 2B SDFFile  3410/9217:46 AM
{27 fdb @ SerB oot hex 43KE HExFile 272033 313 4M
{7 Hip @ SerReleasedpp HE 427K HEX File  2/5/02 B:5E AM
M- iFix @ SerfeleazeProgtpp. HEX 428KB  HEXFile  2/5/02 7:01 AM
{7 b 2] StandardM odbustpp.s2f kB S2FFile 2427400 10019 &M
-3 Obiy 2] StandardM odbusspp. sdf kB SDFFile  3/10/9811:47 &M
o o =]« B
|15 obiect(s) |2.34MB (Disk free space: 75ME) v

After copy completion, you are ready to program (or upgrade) the
Programmable Serial Card with the supplied custom driver software. The

steps are as follows:
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1.

Click on the Start button and select DeltaV, Installation, Controller
Upgrade Utility as shown below.

i

tic

& 1 @ HEE L[

[ Deltav b &dvanced Control P
== Batch 3
Pragrams y L= Enginesring 3

r_m__. Help

D ocuments ¥ . -
= L Ingtallation r C |pgrade LI

O perator g & Delkay Operator Syatern Configuration Ll
ﬁ Delkat ‘workstation Configuration
@ Regiztration Ltk

1o

Settingz ¥
Introducing Deltah

Find ¥
Help

Bun...

Shut Diawn...

The following dialog will appear:

Controller Upgrade Utility M= B

Wwelcome to the Deltay’ upgrade program.
This progran is used to upgrade the Delta’ contraller and 140
modules by downloading a new image to the device.

To successfully upgrade the controller or 120 modules, wou wil
need to know the controller name and the uparade filename. The
upgrade file containg all information needed by */inUpgrade to
successfully perform the upgrade.

WwiARMING -

Upagrading the controller or itz 1/0 modules can have serious
repercussions. Only authorized personnel should perform the
upgrade process. |ncomect usage of thig application can render a
controller or itz /0 modules inoperable.

Select whether to uparade the contraller or its 10 modules and
press the Mest button to continue.

Show Revision Info | ¢ Upgrade Controller

" Upgrade Remaote |40 Cariiers and Modules

< Back Hext > E it Help

Click on the Upgrade I/0 Modules radio button as shown, and then click Next.
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Z1 Controller Upgrade Utility M= 3

Lizted below are all of the available controllers in the system.
The controller you want to upgrade should be listed below.

Active Standby
Controllers Rewvigion Revizion
MWODEZ £.3.1.3290.0r

Select the controller to upgrade and press the Mest button to continue,

< Back |

The above dialog will appear, listing all the available Controllers in your

network. From this dialog, select the appropriate Controller and then Click
Next as shown below.

E it Help

«| Controller Upgrade Utlity M= B

Lizted below are all of the available controllers in the spstem.
The contraller you want to upgrade should be lizted belaw,

Standby
Fevizion

Select the contraller o upgrade and press the Nest button to continue.

< Back | Mt > I E uit Help
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After you Click Next, the following dialog will appear, listing all the I/O
modules in your selected Controller. The shown list of I/O modules is an
example only. Your list will be different.

< Controller Upgrade Utility [_ =] =]

Lizted below are all of the available 1/0 modules for the zelected controller. Only 1/0
modules that are prezsently defined in the 10 subsystem are available for upgrading.

Module  Type S Flew Hw! Rev

All Modules -
1 Prog. Serial Card, 2 Parts, RS232/R5485 1.0 1.1

2 Frog, Genal Card, 2 Ports, RS 232/R5485, Seneg 2 1.10 1.

3

4 Fieldbus H1 Card, 2 Ports 176 an

7 Fieldbug H1 Card, 2 Ports 1.72 255,255

E Frofibuz DF Card, 1 Port 01 2RR 255

7 Fieldbug H1 Card, 2 Ports 1.72 255,255

g Fieldbug H1 Card, 2 Ports 1.72 255,255

9 Fieldbus H1 Card, 2 Ports 1.72 255 255

10 Fieldbug H1 Card, 2 Ports 1.72 255,255

11 40 Card, 8 Ch, 4-20 mé, HART 229 255 255

12 DeviceMet Card, 1 Port 01 255 255

13 Fieldbug H1 Card, 2 Ports 1.72 255,255 LI

Select the 1/0 modules to upgrade and press the Hext button to continue.
|Jpgrade File Path:

C:hDelah ot Browse... |

< Back | Mext > I E «it | Help |

From this dialog, select the Programmable Serial Card I/O Module in the
list. For example, we will select /O Module 2. This will give you the
following dialog, from which you will select the file path to where the driver
software is located. This will be:

\DeltaV\ctl\ProgSerial\S2-SICS

Once you are in the specified directory, you will need to select the following
file:

S2-SICS.S2F
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Select an Upgrade File for Module 2 |
— Module Specific |nformation
Current Application: ISeries 2MT 5ICS App
Currert Sw. Rewvision: IHEV. 1.10
Current Hws, Fievigion: IHE"-“- 2.3

Look ir: {4 525ies =l gl N

- [ Deltay
el X
z2-Sics g2 0 et

SampleCu (23 ProgSerial

Standardh = m

a= 0]

<=3 Lilly FH 081803 (E:]

&2 Prod_Dev on 'Stintsre' [T:)

=2 c$ on willianf' (W] -

File narne: I Dpen I
Filez of type: IF'ru:ug_ Sernal [Senez 2] Upgrade Files [7.22f] j Cancel |

After selecting the .S2F file, Click on Open. This dialog will close and you
will be back to the following:
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<1 Controller Upgrade Utility

[ (O] %]

Lizted belovs are all of the available 1/0 modules for the selected contraller. Orly /0
modules that are prezently defined in the 1/0 subsystem are available for upgrading.

Module  Tupe S Rew Hw' Fiey
All Modules -
1 Prog. Serial Card. —

2 Ports, RS 232/R5485

2 Card. 2 Fo 5

3 -
4 Fieldbus H1 Card. 2 Ports 1.76 911

5 Fieldbuz H1 Card, & Ports 1.72 255,255

E Frofibug DF Card, 1 Port 0 205,255

7 Fieldbuz H1 Card, & Ports 1.72 255,255

g Fieldbus H1 Card. 2 Ports 1.72 205,255

| Fieldbuz H1 Card, & Ports 1.72 255,255

10 Fieldbus H1 Card. 2 Ports 1.72 205,255

1 40 Card, 8 Ch., 4-20 ma, HART 229 255,255

12 DeviceMet Card, 1 Port 0 280,255

13 Fieldbuz H1 Card, & Ports 1.72 255,255 LI

Select the |/0 modules to upgrade and press the Mest button to continue.

Upgrade File Path:

C:ADelkah oty

Browsze. . |

< Back | et = I

it | Help |

In this dialog, Click Next again. You will get the following dialog, confirming
the Controller and 1/0 Module to program.
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<1 Controller Upgrade Utility M= E

All of the necessary infarmation in order to perfarm the 10 module
upgrade haz been entered. Pleaze revievs the configuration below
in order to ensure that the carrect |/0 modules get upgraded.

Configuration Selected

Active controller ; WODE3
170 modules: 2
WfARMNING!

Prezszing the Mext button will initiate the 1/0 module upgrade
process. IF pou are absaolutely sure you wish to perform this
operation, then press the Next button to continue, Once the Next
buttor iz preszed, the effects are ineversible!

< Back E «it Help

Click Next and the /O Module upgrade process will begin. After
completion, you will receive the following dialog, indicating success.
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«| Controller Upgrade Utility M= E

The 1/0 module(z] and/or 170 camer(s] are curently being downloaded new images.

Configuration Selected

Active contraller . WODE3

Upgrading : Complete Status

2 Succeszsiul

==

Progress bar

CCBack L [ wes | Esit Help

This completes the 1/0 Module upgrade process.
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4 CONFIGURATION INFORMATION

This section describes the steps necessary to configure the DeltaV PSIC
and the Mettler Toledo Weigh Scale to obtain proper communication.

4.1 Device And Dataset Configuration

The following paragraphs discuss some attributes in the device and
dataset configuration:

4.1.1 Device Address:

You can configure a maximum of 1 device, representing a weigh scale
connected to a PSIC port. The device address is not used in
communications.

4.1.2 Output Mode:

Two output modes are available in the DeltaV PSIC: block output (0) and
single output (1). This value is a don’t care for the driver. Leave this value
at its default setting of 0.

4.1.3 DeltaV Data Type:

DeltaV data type can be configured as Floating point with status, or string,
depending on the type of data requested. This is described below.

4.1.4 DeviceDataType

The Device Data Type value determines the communication command
used. The following Data Types are supported:

Table 1 — Device Types

Device Data Type | DeltaV Data Type | Description

1 Floating Point Data values (Read/Write)
SICS Read commands: S, Sl,
SX, SXI
SICS Write commands: @, Z,
T, TI, TA, TAC,R0,R1, U
2 String SICS 12 command -Weighing
Terminal and Weighing Platform
data (Read only)

3 String SICS I3 command — Software
version (Read only)

4 String SICS 14 command — Serial
number (Read only)

5 String or UINT8 SICS AR command —
Application Block Read only

6 Floating Point SICS AW command —

Application Block Write only
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4.1.5 Data Start Address and Number of Values

Configure the Start Address as the default value of 9. The Number of
values in each dataset will vary as described below:

Table 2 — Number of Values

Device Data Type | Number of Description
Values

1 21 Maximum 21 values

2 100 String Length

3 100 String Length

4 100 String Length

5 100 String Length or number of 8-bit
registers

6 50 Maximum 50 values. This is
based on Application Block
size.

4.1.6 Special Data 1-5

Under the Special data tab, only the Special data 1 and Special data 2 fields are used as

follows:

Table 3 — Special Data Values

Special Data

Value

Usage

1

n

a. When the Device Data Type is 1 (DATA), this value is
used to determine which SICS read command to use:
1 =8 command
2 = Sl command
3 = SX command
4 = SXI command. All other values are ignored.

b. When the Device Data Type is 5 (AR) or 6 (A6), this value
can be set 1-999 representing the application block number
to read or write.

When the Device Data Type is 5 (AR) or 6 (AW), this value
can be set 1-100 representing the application sub-block
number to read or write.

When the Device Data Type is 5 (AR), and the data read is a
string, you can use this value to extract a sub-string. For sub-
string extraction, this value can be set to represent the
starting position of the sub-string. Starting position is always
< 100.

When the Device Data Type is 5 (AR), and the data read is a
string, you can use this value to extract a sub-string. For sub-
string extraction, this value can be set to represent the
length, in characters, of the required sub-string. Length is
always < 100. Furthermore, starting position + length must
represent a sub-string within the original string.

0/1

This flag is used in conjunction with Special Data 3 and 4.
After sub-string extraction, leading spaces are stripped off if
this flag is a 1. For all other values, the sub-string is left
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| unmodified. |

Serial Driver Communications

The driver will continuously send commands to read the weight and status from the Weigh
Scales. If there are communication errors, these are reported up to DeltaV. Each weigh
scale will always have only the following registers configured:

Table 4 - DATA Register Assignments

Data Name Assigned Type
Register
Command Type R1 Write from DeltaV
Paramater R2 Write from DeltaV
Unit Type R3 Write from DeltaV
Weight Data R4 Read from Scale (Command S and SI)
Weight Units R5 Read from Scale (Command S and SI)
Weight Quality R6 Read from Scale (Command S and Sl)
Tare Data R7 Read from Scale (Command T and TI)
Tare Units R8 Read from Scale (Command T and TI)
Tare Quality R9 Read from Scale (Command T and TI)
Gross Weight R10 Read from Scale (Command SX and SXI)
Gross Units R11 Read from Scale (Command SX and SXI)
Net Weight R12 Read from Scale (Command SX and SXI)
Net Units R13 Read from Scale (Command SX and SXI)
Tare Weight R14 Read from Scale (Command SX and SXI)
Tare Units R15 Read from Scale (Command SX and SXI)
Data Quality R16 Read from Scale (Command SX and SXI)
R17-R19 Reserved
Read Error R20
Write Error R21
Table 5 - Supported Commands
Command Parameters Description
Number Required
1 0 SICS @ command — Reset Scale
2 0 SICS Z command — Zero Scale
3 0 SICS T command — Tare Scale
4 0 SICS Tl command — Tare Scale
5 2 SICS TA command — Tare Scale
Tare Weight Write tare weight value to R2.
Units

6 0 SICS TAC command — DeleteTare

Weight
7 0 SICS RO command — Switch

Keyboard On
8 0 SICS R1 command — Switch

Keyboard Off
9 1=Units Type SICS U command — Change Units
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The following errors are reported upon command completion.

Table 6 - Command Errors
Command Error code and Description

Number
1 None
2 1 — Command not Executed

2 — Zero-set range dropped below
3 — Zero-set range exceeded
3 1 — Command not Executed

2 — Tare range dropped below
3 — Tare range exceeded

4 1 — Command not Executed

2 — Tare range dropped below
3 — Tare range exceeded

5 1 — Command not Executed

2 — Tare range dropped below
3 — Tare range exceeded

4 — Tare Data Invalid

1 — Command not Executed
None

None

5 — Invalid

O (N(O®

Table 7 - Units Codes
Unit Description
Number

Kg
G

LB
ozT
oz
SWT

OB (WIN|—~

44  Steps for User Commands

1. For commands, which do not require any parameters, simply write the command
number into R1. Note: for commands, which require parameters, write the
parameter values in R2 and R3 first. Then write the command number.

2. The command execution will begin. All invalid commands are ignored. The driver
will format the command and send it to the weigh scale.

3. If the command completes successfully, R1 and R21 will be set to 0. If an error
occurs, R1 will be set to 0 and R21 will have an error code as described above.
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5 Operational Check
5.1 Scope

The following sections provide some assistance to ensure the interface is
working properly.

5.2 Verify Hardware and Software Version Number

The user can verify that the Mettler Toledo driver has been installed using
the DeltaV Diagnostics tool. The Diagnostics tool will show the Hardware
Revision No. (HwRev) and the Software Revision No. (SwRev).

To begin the DeltaV Diagnostic tool select Start-> DeltaV-> Operator->
Diagnostics. In the Diagnostics tool expand the Controller, I/O and then
double click on the Programmable Serial Interface Card that has the
Mettler Toledo driver installed.

The following information will be displayed:

Hw.Rev Hardwar-e Revision 1.1 (orlater)

SwRev Software Revision P1.0 (or later)
5.3 Verify Configuration

o Verify port configuration: The serial port must be enabled. User
needs to make sure communication settings such as baud rate,
parity, and number of data bits match the Mettler Toledo device
settings.

o Verify dataset configuration: The datasets configured must be as
shown above.

5.4 Verify /0 Communication With Control Studio

User can create I/O modules in the control studio to verify correct values
are read from the Mettler Toledo Weigh Scale and the PSIC. For input
data, the values should be changed in the Mettler Toledo and verified that
the new data are correctly reported.

5.5 Using Diagnostics

o Verify PSIC communication: Select the PSIC on Diagnostics and
press the right mouse button. Select Display Real -Time Statistics
from the drop down menu. If the Programmable Serial Interface Card
is functioning then the user will see the Valid Responses counter and
the Async and/or Sync Transactions counters incrementing. There
will not be any error counting up.
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o Verify port statistics: Select the Port on the Programmable Serial
Interface Card and press the right mouse button. Then select Display
Port Statistics form the drop down menu. Verify that the port
communications statistics are being displayed properly and are
counting as expected for the Mettler Toledo protocol’s functionality.

o Verify dataset values: Select a dataset and press the right mouse
button. Select View Dataset Registers from the Drop down window.
Verify that the dataset values are displayed as expected.

5.6 LED Indication

The Yellow LED for the port should be on solid when all communications
on that port are valid. The Yellow LED should be blinking if there is some
valid communications and some communications with errors on that port.
The Yellow LED should be OFF if there are no valid communications on
that port.
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DeltaV - Mettler Toledo Electrical Interface

The electrical interface between DeltaV and the Mettler Toledo devices
conforms to the RS-232 protocol. The RS-232 cable connecting Mettler
Toledo and the DeltaV PSIC should not exceed 50 feet as specified by
the EIA standard for RS-232 protocol.

The Mettler Toledo ID7 uses an 8-pin circular connector, and a
prefabricated cable. This cable must be acquired from Mettler Toledo.
One end of the Mettler Toledo Cable fits the 8-pin circular socket. The
other end is a 9-pin d-shell plug. To connect the DeltaV Serial Card
Termination Block to the ID7, fabricate a cable with a 9-pin d-shell socket
on one end and open conductors on the other end. The 9-pin socket
should have the following pin out.

Pin Description
Number

No connection

Rx

TX

DTR — jumper to pin 6
Ground

DSR — jumper to pin 4
RTS — jumper to pin 8
CTS — jumper to pin 7
No Connection

OO N[O |WIN|(=

On the open end of the cable, only 3 conductors are used. These are Rx,
Tx and Gnd. Screw down these conductors to the terminal block as
indicated below. Lastly, install a jumper between 7 and 8 for port 1, and
15 and 16 for port 2.

Terminal Signal Description

Number

1 Port 1 - Isolated Ground (GND)

2 Unused

3 Port 1 - Transmit Data (TXD)

4 Unused

5 Port 1 - Receive Data (RXD)

6 Unused

7 Port 1 - Data Terminal Ready (DTR)
8 Port 1 - Dataset Ready (DSR)

9 Port 2 - Isolated Ground (GND)

10 Unused

11 Port 2 - Transmit Data (TXD)

12 Unused

13 Port 2 - Receive Data (RXD)

14 Unused

15 Port 2 - Data Terminal Ready (DTR)
16 Port 2 - Dataset Ready (DSR)
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7 Technical Support

For technical support or to report a defect, please give MYNAH Technologies a call at

(636) 681-1555. If a defect is discovered, please document it in as much detail as possible

and then fax your report to us at (636) 681-1660.

For Product functionality and Commercial issues, ask for people in the following order:

1. Martin Berutti

2. Jane Wagner

You can also send us your questions via e-mail. Our address is:

support@mynah.com

Thank you for using DeltaV.
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