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INTRODUCTION

Scope

This document is the User Manual for the Sartorius serial communication driver firmware for
the Emerson DeltaV Control System; it provides information required to install, configure,
and maintain the Sartorius 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 Sartorius Equipment. Specific equipment supported are the Sartorius FB
types FB34-EDE, LP820, FB 16-EDE-S and Sartorius F32000 type.

The section Document Format briefly describes the contents of each section of this manual.
System Specifications outlines hardware and software requirements for the Sartorius Driver

(P1.13) firmware. Related Documents lists other documents used to prepare this manual.

1.2 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
Sartorius Driver.

Downloading Firmware

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

PSIC Configuration

Describes procedures and guidelines for configuring
the DeltaV PSIC.

Driver Communications

Describes Sartorius commands used and DeltaV
Registers containing Weight data.

Operational Check

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

DeltaV - Sartorius
Interface

Electrical

Describes the electrical interface between DeltaV
and the Sartorius Equipment. 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 Sartorius Driver:

Table 1: System Specifications

Firmware Sartorius Driver Firmware (P1.13)
Protocol Compatibility Sartorius Protocol as defined in the document listed
below:

1. 98647-000-03 Interface Description of
Sartorius Balances and Scales.

Software Requirements DeltaV System Software (Release 6.3 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

Sartorius 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 Sartorius protocol before operation.

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

The driver will provide the following Master Mode commands:

P — Print Scale Data

The scale will respond by sending the current scale data. The response message will be
parsed, validated, and the data will be written into the PSIC dataset.

T — Tare Scale
The Tare command will be sent to the scale.

If there are any errors in communication with the scale, these are reported to the PSIC
dataset. Communication errors are also shown in DeltaV Diagnostics.

In Slave Mode, the driver will capture automatically printed scale data, parse and validate
this data and make it available in the PSIC dataset. This functionality will be similar to the
P command above.
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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-Sartorius

The following shows a completed copy operation:

__|S2-Sartorius =10 %]
Fle Edit ‘“iew Favorites Tools  Help | Iﬂ'
OBack > ¥ | ' Gearch | * Folders | E'

Address ||:| C:\DeltaVicH\ProgSeriall52-Sartarius

BBE

Folders X | Mame = | Size | Type | Date Modified [
) My Documents El| & 1200.df 2KB  IDF File L0j25{2003 1:04 PM
" My Computer 1395, idf ZKB IDF File 10292003 1:04 PM
4 345 Floppy (A1) Hl1o_compatibiliy ZKE Microsoft Excel Com...  3{10/2001 7:26 AM
5 % Local Disk (C:) RedSerBoot.HEx 43KB HEX File 5232001 12132 PM
=l 2 Deltay RedserReleasefpp. HEX 436 KE HEX File F6E[2002 9:35 AM
=) bin RedSerReIeaseProgApp.hex 491 KB HEX File FE0/Z002 1:30 FM
3 BoL SampleCustomProtocols2F ZKE 3S2FFile 3212002 6122 &M
El=E b SarmpleCustomPratocol. sdf ZKB SDF File 311001998 10:46 &M
= 153 ProgSeria _ﬂ SARTORIUS AKE FHX File 10/29¢2003 5:01 PM
o E— Sartorius, hex 457 KB HEX File 1043072003 12:07 PM
=) SampleProto Sartorius,s2f ZKE 3S2FFile 107292003 1:04 PM
[& DWData _ﬂ Sartarins-C02 6KB  FHX File 10§29f2003 5:00 PM
£ Excel SerBook,hex 43 KB HEX File 202001993 8:19 AM
) fdb SerReleasespp HEX 427 KB HE¥ File ZI5/2002 5:56 AM
5 Hip SerReleaseProgapp HEX 475 KB HEX File 215/2002 6:01 AM
3 Fi - StandardModbusApp.s2f ZKB S2FFile 212712001 9:19 AM
LI | _’|_I StandardModbusApp,sdf 2KB SCF File 31001993 10:47 Al

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:

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

shown below.
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I Advanced Contral

Jﬂ Bakch
Jﬂ Engineeting

Jﬂ Help

Pﬁ Installation

k
k
k
k
b

o1 Contraller Uparade tiliky
Jﬂ Operatar 3 & DelkaV! Operator System Canfiguration Lkility
wp Introducing Delkal & Delkal Waorkstation Configuration

Programs
Documents
Settings

Search

Help and Support

Run. ..

Bloe vl BT Oall

Windows XP Professional

Shut Down...

B Registration Utiliy

The following dialog will appear:

Al

=101 ]

wielcome ta the Deltay’ upgrade program. This program is used to upgrade
Delta Controllers, Remaote /0 Nodes, [/0 Modules, and RS3 and
PROYOE 140 Interfaces by downloading & new image ta the device.

To successfully upgrade pour device, you will need to know the contraller
name and the upgrade filename. The uparade file containg all infarmation
needed by thiz program to succeszsfully perform the upgrade.

pgrading a Controller or 140 device of any kind can have serious
repercussions. Only authorized personnel should perform the upgrade
process. Incomect uzage of thiz application can render a device
inoperahle.

WARMINGI

Show Revision
Infia

Prezs the Mext buttan to continiue.

Select the device type to upgrade:

Upgrade /0 Modules

< Baclk | Mest » I E it Help

Choose Upgrade I/0 Modules from the drop down menu as shown, and click Next.
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=101 ]

Lizted belov are all of the available nodes in the spstem that match your upgrade
zelection,

Active Standby
Controllers Revizion Revizion
MODET 7203789 %

Select the node to upgrade and prezs the Mest button to continue.

< Back | Mest » I E it | Help |

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 =101

Lizted below are all of the available nodes in the system that match your uparade
zelection,

Active Standby
Contrallers

Revizion Revizion
NODE1 7

Select the node to upgrade and press the Mest button ta continue.

< Back | MHedt I Enit 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.

1 =101x]

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

Module  Tepe S Ry Hwi Ry
All Modules -
Prog. Serial Card, 2 Ports, BS5232/R5485, Series 2 110 23

13 [ |
Select the 1/0 modules to upgrade and prezs the Mest button to continue,
|Jpgrade File Path:

C:hDelabcth, Browse... |

< Back | IHeut » I Exit | Help |

From this dialog, select the Programmable Serial Card 1/0 Module in the list. For
example, we will select I/O Module 1. 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-Sartorius

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

S2SARTORIUS.S2F
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21x]
— Module Specific Information
Current Application: ISEIiBS 2 Sartorius Weigh Scale
Current Sw. Rewvision: IHBV- 1.0
Current Hus. Revision: IHBV- 23
Loak in: I@ S2-5artariuz j L = EE-

SampleCustomProtocal s2f
Sartorius,s2f

StandardModbusapp.s2f

o

iy Conputer

File nane: ISartorius j Open I
Files of type: IF'n:-g. Serial [Series 2] Uparade Files [*.s2f) 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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L =101 ]

Listed below are all of the available 1/0 modules for the zelected contraller, Only 1/0
maodules that are prezently defined in the 1/0 subspstem are available for upgrading.

Module  Tuype S’ Fev Hiw' Rew
All Modules -
Proa. Serial Card, 2 Ports, R5232/R5485, Series 2 1.10 23

13 =l
Select the |/0 modules to upgrade and press the Mest button to continue.
Uparade File Path:

C:ADelahsetlh Browse... |

< Back | Mest » I E it | Help |

In this dialog, Click Next again.
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You will get the following dialog, confirming the Controller and 1/0O Module
to program.

1 =101x]

All of the neceszan information in order to perform the 10 module
upgrade haz been entered. Pleaze review the configuration below
in order to ensure that the comect /0 modules get upgraded.

Configuration Selected

Active contraller ; WODET
170 modules: 1
wiARMIMG

Freszzing the Mest button will initiate the 1/0 module upgrade
process. |f you are abzalutely sure you wish to perform this
operation, then press the Next button to continue, Once the Next
button iz preszed, the effects are ineversible!l

< Back | MHedt I Enit | Help |

Click Next and the I/O Module upgrade process will begin.
E | o=l

The 1/0 module(z] anddar 140 carierz] are curently being downloaded new images.

Canfiguration Selected

Active contraller ;- NODE1

pgrading : Complete Statuz

Progress bar

Downloading Boot Image

< Back | x> I Ezit Help
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After completion, you will receive the following dialog, indicating success.
| o=l

The /0 module(z) anddar /0 carrer(z] are currently being downloaded new images.

Canfiguration Selected

Active controller : - MODE1

Upgrading : Complete Statug

1 Succesziul

n
n
i

Frogress bar

< Back | [k 2 I Exit Help

This completes the 1/0O Module upgrade process.
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4

4.1

CONFIGURATION INFORMATION

This section describes the steps necessary to configure the DeltaV PSIC and the
Sartorius device to obtain proper communication.

Dataset Configuration

Three PSIC datasets will be allocated for each connected Sartorius Weigh Scale. Since the
Sartorius communicates using RS-232, and unique scale addressing is not available,
consequently, only one scale will be connected to a PSIC port. Thirteen datasets in the port will
remain unused.

The first dataset will be configured as Floating Point with Status. Only register one of this dataset
is used to store the current weigh scale data. Configure the dataset with the following parameters:

Data Direction Input

DeltaV Data Type Floating Point with Status
Device Data Type 0

Data Start Address 0

Number of values 1

Dataset data will be as follows:

Registe | Dataset 1 — Floating Point | Description
r with Status
1 Scale data Data format XXXXX.X
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The second dataset will be configured as 16-bit integer with status. Only 6 registers of this dataset
are used. Configure the dataset as follows:

Data Direction Output with Readback
DeltaV Data Type 16-bit UINT with Status
Device Data Type 1

Data Start Address 0

Number of values 6

Dataset registers will be used as follows:

Registe | Dataset 2 - 16-bit Integer | Description
r with Status
1 Units =1 Grams (g)

=2 Kilograms (kg)

=20 Percent (%)

=21 Pieces Count (pcs)

2 In Command =6 — Print

=9 — Tare

3 New Command =0 No New Command

=1 New Command to Execute

4 Command Executed =1 Command Executed

=0 Command in progress

5 Error Code 3 digit error code

6 Special Code =1 Weight

=2 Overload (H)

=3 Overload during weight checking (HH)
=4 Underload (L)

=5 Underload during weight checking (LL)
=6 Calibration/Adjustment (C)

The third dataset will be configured as string with status. Configure the dataset as follows:

Data Direction Input

DeltaV Data Type String with Status
Device Data Type 2

Data Start Address 0

Number of values 100

This dataset will contain the error message string received from the scale, if any:
Reading from Sartorius

DeltaV Control Modules are used to initiate Read commands to the Sartorius scale. The driver will
perform the following steps:

1. User writes command number to dataset 2, register 2.
2. User writes a 1 to dataset 2, register 3. This indicates that a new command is ready to be sent.

3. The driver will write a 0 to dataset 2, registers 3 and 4, and send the command to the scale.
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4. Upon receiving a good response, the driver will write a 1 to dataset 2, register 4.
5. The driver will parse the received scale data and write it to dataset 1, register 1. Any special
codes received will be written to dataset 2, register 6.

6. If the response received has an error code, it will be parsed and written to dataset 2, register 5.
The error string is also written to dataset 3.

7. The driver then updates the DeltaV Controller and returns to wait for user command.
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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 Sartorius 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
Sartorius driver installed.

The following information will be displayed:

Hw.Rev Hardwar-e Revision 1..1 (or later)

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 Sartorius 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 1/0O modules in the control studio to verify correct values
are read from the Sartorius Weigh Scale and the PSIC. For input data,
the values should be changed in the Sartorius770 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 Sartorius 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.

MYNAH Technologies e 504 Trade Center Blvd. e Chesterfield, MO 63005 e Telephone 636 681-1555 e Fax 636 681-1660
www.mynah.com



YNAH Powerful Solutions for Digital Plants

DeltaV - Sartorius Electrical Interface

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

The Sartorius uses an 9-pin D-Shell connector, and a prefabricated cable. This cable
must be acquired from Sartorius. One end of the Sartorius 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
32
33

31

jumper to pin 8
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.

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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