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YNAH POWERFUL SOLUTIONS FOR DIGITAL PLANTS
INTRODUCTION

Scope
This document is the Design Document for the Watson-Marlow communications driver
firmware for the Emerson Process Management (EPM) DeltaV Control System. The driver

will run in the DeltaV Series 2 Programmable Serial Interface Card (PSIC). The reader
should be familiar with EPM’s DeltaV PSIC and connected Watson-Marlow devices.

Document Format

This document is organized as follows:

Table 1

Introduction Describes the scope and purpose of this document.

Theory of Operation Provides a general functional overview of the
Watson-Marlow Driver.

Downloading Firmware Describes downloading procedures for the driver
firmware on to the DeltaV PSIC.

Configuration Information Describes procedures and guidelines for configuring
the DeltaV PSIC.

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

DeltaV-Field Device Electrical Describes the electrical interface between DeltaV

Interface and the Watson-Marlow devices. Also describes the
cable pin assignments for RS-485.

Technical Support Describes who to call if you need assistance.

Example Describes how to configure a device with input and
output datasets.
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MYNAMH POWERFUL SOLUTIONS FOR DIGITAL PLANTS

1.3 System Specifications

The following table lists the minimum system requirements for the driver:

Protocol Compatibility and
Reference documents

The communication protocol used will be the
Watson-Marlow RS485 Communication Protocol
described in Watson-Marlow manual: m-520dun-4x-
gb-01

Software Requirements

DeltaV System Software (Release 6.3.2 or later)
installed on a hardware-appropriate Windows
workstation configured as a ProfessionalPlus for
DeltaV

Serial Interface Port License (VE4102)

Minimum DeltaV Hardware
Requirements

DeltaV Serial Interface Series 2, Hardware PN:
12P2506X022

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

DeltaV 8 wide I/O card carrier
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2

THEORY OF OPERATION

The Programmable Serial Interface Card (PSIC) has 2 ports which can be configured for
RS-232, RS-422/RS-485 Half Duplex or RS-422/RS-485 Full Duplex communications
with external devices.

For communications with Watson-Marlow devices, the PSIC will connect to the RS485
port located at J10 on the rear circuit bored shown in section 22.14 of the 520DuN
manual. The driver will utilize both ports for communications. Up to 8 devices can be
connected to each port. This is illustrated below.

PSIC with
Wiatson-marlow Diriver

LLLLEL L]
o |idsd

R O P
i Al DS AT R A

Deltal' Power Supply Drattal (10
and Controller

RS-485 Madea
P O0RemInT 0000ADR0RES
iatson-Marlow Pump #1 Watson-hdarloww Pump #9

Watson-marlow

Deltay Setup Information l Ig:gg:gg:m

Miatson-Marlow Pump #2 Miatson-Marlow Pump #10
Miatson-Marlow Pump #3 iatson-Marlowe Pump #11

Maximum & pumps per port
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MYNAMH

3 Downloading the firmware

POWERFUL SOLUTIONS FOR DIGITAL PLANTS

The driver software distribution comprises 14 files, distributed on a CD. These files

must be copied to the DeltaV directory on your ProPlus Workstation. The path is:

\DeltaV\ctl\ProgSerial\S2WatsonMarlow

Note that you will have to create the \S2WatsonMarlow subdirectory. The following files

will be copied:

% C:'.Delta¥'.ctl’,ProgSerial’,52-WatsonMarlow

File Edit Wiew Favorites Tools  Help

=1a1x]

| &

@Back = "_.“I i ‘ﬁ‘

P =
7 Seatch U= Folders

Address Iﬂ Z\Delta okl ProgSeriall 32-WatsonMarlow

ECE

Folders =

,ﬁ, 314 Floppy (A ;I
[=) =e* Local Disk (C:)
£ dell
= ) Deltay
153 bin
) BOL
Bl ) el
Bl [5) ProgSerial
&= sonfarlow
& [ SampleProtacal
e DVData
I,'_='] DYDaka, 10-13-2004,524345
I3 enhanced_ctl
I Excel
53 Fdb
1) Hip
150 iFi

1) InstallLogs
= ib
53 objyel
I3 Profiles
I3) samples
[t
[C7) Documents and Settings
[C3 Driver Backups

.,j ErmnersonCammaon =
J | _>I_I

MName = Size | Type | Date Maodified

&l 1200,idf ZFKB IDF File ar9iz004 2:51 AM
@ 1395,idf ZKE IDF File /312002 3:29 PM
[Z] 10_Compatibility. csv 2KB SV File 4/3/2002 3:29 PM
m RedSerBoot.HEX 43 KB HEX File 4/312002 3129 PM
ﬂ RedSerReleasenpp HEY 496 KB HEX File 5/11/2004 259 AM
3 RedSerReleaseProghpp.hex 499 KE  HEX Filz 5111/2004 .59 AM
3 S2'WatsonMarlow, hex 468 KB HEX File 4/19/2005 425 PM
ﬁ S2WatsonMarlow, s2F 2KB SZF File 4/18/2005 12:27 PM
ﬂ SampleCustomProtocal . s2F 2KB SZF File 3/21/2002 7:22 AM
|ﬂ SarmpleCustamProtocal, sdf 2KB SDF File 3M10/1998 11:46 AM
3 SerBoot.hex 43 KB HE¥ File Z2120/1998 2:19 AM
ﬂ SerReleasenpp HEX 427 KE HEX File ZISIZ00Z 6156 AM
ﬂ SerReleaseProgapp, HEX 428 KB HEX File 2/5i2002 7:01 &AM
3 StandardModbusapp. sdf 2KB SDF File 37101998 11:47 AM
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POWERFUL SOLUTIONS FOR DIGITAL PLANTS

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:

rﬂ Deltay

Mew Cffice Document

% Cpen Office Document

@ Set Program fAccess and Defaults

\‘:} Windows Catalog

Windows Update

¢

WinZip

» ,lﬁ Advanced Control

Jﬁ Batch
,lﬁ Engineeting

,lﬁ Help

@# Installation

,lﬁ Cperatar

wp Introducing Delbay

»
»
»
»
*

«| Controller Upgrade Ukilicy

3 E Delkat Operator System Configuration Ukilicy
ﬁ Deltat Workstation Configuration

B registration Utilicy

Programs
Documents
Settings

Seatch

Help and Support

Run...

B oevRLa &

Windows XP Professional

OF shut Down...

@istart @ [ O

1. Click on the Start button and select DeltaV-> Installation-> Controller Upgrade Utility as
shown below, and the following dialog will appear:

=10l x|

Show Revision
Irfo

whelcome to the Deltay upgrade program.  Thig program iz uged to upgrade
Deltayf Contrallers, Remote /0 Modes, 140 Modules, and BS53 and
PROWDE 10 Interfaces by downloading a new image to the device,

To succeszfully upgrade your device, vou will need ta know the contraller
name and the upgrade filename. The upgrade file containg all information
needed by thiz program to successfully perfarm the upagrade.

WARMINGH

Uparading a Contraller ar [/0 device of any kind can have senious
repercuzzionz. Only authorized perzonnel zhould perform the upgrade
process. Inconect usage of this application can render a device
inoperable,

Select the device type to upgrade:

Uparade [/0 Modules

Press the Next button to continue,

< Back | Mext > I E «it | Help

2. Choose Upgrade I/0 Modules from the drop down menu and click Next.
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A H POWERFUL SOLUTIONS FOR DIGITAL PLANTS

R =1oi]
Listed below are all of the available nodes in the gystem that match your upgrade
zelection.
Active Standby
Cantrallers Fievision Rievision

MODE1

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

< Back | Mest » I E it | Help |

3. The above dialog will appear, listing all the available Controllers in your network. From
this dialog, select the appropriate Controller and then Click Next.

4. The following dialog will appear, listing all the 1/O modules in your selected Controller.
The shown list of I/O modules is an example only. Your list will be different.
al =]

Lizted below are all of the available /0 modules for the selected controller. Only 10
modules that are presently defined in the [/0 subsystem are available for upgrading.

Module  Type S Ry Hhw' Ry
Al Modules -
Serial Card, 2 Ports, R5232/R5485, Series2 111 23

13 =
Select the /0 modules to upgrade and presz the Hext button to continue.
Upgrade File Path:

C:ADelavcthy Browse... I

< Back | Mest » | Exit | Help |

Note: The first time a standard Serial card is upgraded to the Watson Marlow Driver,
the dialog will be as shown below. When upgrading an existing Programmable
Serial Card, skip Steps 4, 5 and 6, and go to Step 7.
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b =101x]

Ligted below are all of the available 10 modules for the selected controller. Only 10
modules that are presently defingd in the |/0 subsystem are available for upgrading.

Type 5w Fev Hw! Fewv

Prog. Serial Care

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

C:hDelabctlh, Browse... |

< Back | IHeut » I Exit | Help |

5. Click the Browse button and select the DeltaV path as shown below, and then click Ok.
Note that the disk drive could be C or D.

Browse For Mew Folder

=[5 Deltay -]
' i) bin
&) BoL
8 J
=5 ProgSerial
OB
{5 SamplePratocal
i) D¥Data
45 D¥Data.10-13-2004, 524348
~47) enhanced_ctl

43 Excel
i i .. 4= Fdh hd
4 | _'|_I

| ok I Zancel |

sonfarlaw
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6. Select the 1/0O module again as shown below and then click Next. Go to Step 9.

Delta¥ Controller and I,/0 Upgrade Utility = | Ellﬂ

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

Module  Type 5w Rew Hi' Rev
All Modules A

Frog. Serial Card, 2 Parts, RS232/R5485, Seriex 2 119 23

13 ;I
Select the [/0 modules to upgrade and press the Mest button to contifiue.
Upgrade File Path:

C:ADelay cthProgSerialS 2-w atzankd arlow, Browse... I

£ Back | MHext > | Exit | Help |

7. If you are upgrading an existing Programmable Serial Card, the dialog will be as shown
below. From this dialog, select the Programmable Serial Card 1/0 Module in the list.

-l =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.

tModule  Type 5w Fev Hw! Fewv
All Modules -
Prog. Serial Card, 2 Ports, RS232/R5485, Senes 2 1.10 23

13 [ |
Select the |/0 modules to upgrade and press the Nest button to continue.
Uparade File Path:

C:hDelahscth Browse... |

< Back | MHedt I Enit | Help |

MYNAH Technologies = 504 Trade Center Blvd = Chesterfield, MO 63005 = Telephone (636)681-1555 = Fax (636) 681-1660
www.mynah.com
8



MYNAH POWERFUL SOLUTIONS FOR DIGITAL PLANTS

For example, we will select I/O Module 1. This will give you a dialog, from which you will
select the file path to where the driver software is located. This path will be:

\DeltaV\ctl\ProgSerial \S2WatsonMarlow\
Once you are in the specified directory, you will need to select the following file:

S2WatsonMarlow.S2F

This is shown in the following dialog.

Select an Upgrade File for Module 3 2=l

— Module Specitic Infarmation
Cunrent Applcation: ISeries 2w atzon-barlove 2000UN
Current Sw. Revigion: IHEV. 1.18
Curent Hw, Revision: IHEV- 23
Look it I 3 52watsonMarlow | = = ER-

S2Watsontlariow, s2F

|£] SampleCustomProtocol, s2F

File name: ISMalsonMarIow.sEf j Open I
Files of type: IF'rog. Sernial [Series 2] Uparade Files [*.521) ﬂ Cancel |
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MYNAH POWERFUL SOLUTIONS FOR DIGITAL PLANTS

8. After selecting the .S2F file, Click on Open. This dialog will close and you will be back to
the following:
«| Delta¥ Controller and I,/0 Upgrade Utility = | Ellll

Listed below are all of the available 1/0 modules for the zelected controller. Only 10
modules that are presently defined in the 1/0 zubszystem are available for uparading.

Module  Tupe S Bew Hf Rew
All Modules -

Prog. Serial Card, 2 Ports, RS5232/R5485, Senes 2 113 23

13 LI
Select the 140 modules to upgrade and press the Mext button to continue,
Upgrade File Path:

C:ADelavcthProgS eralsS 2-w atzonkd arlow’, Browsze... I

< Back | Mest > | Ewit | Help |

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

L =101x]

Al of the neceszary information in order to perform the 10 module
upgrade haz been entered. Pleaze review the configuration below
in order to ensure that the correct 1/0 modules get upgraded.

Canfiguration Selected

Active contraller : HODE
10 modules: 1
WARMINGI

Preszing the Mext buttan will initiate the 1/0 module upgrade
process. |f you are abzolutely sure you wigh to perform thiz
operation, then press the Mest button to continue. Once the Mest
button is prezsed. the effects are imeversiblel

< Back | Mext > I E «it | Help |

10. Click Next and the 1/O Module upgrade process will begin. After completion, you will
receive the following dialog, indicating success.
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l =loix]

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

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

4.1

CONFIGURATION INFORMATION

Under each port, there exist 16 datasets. Each attached Watson-Marlow pump will need
2 datasets for operation. This allows for up to 8 pumps per port. Under the port a Device
will be created for each attached pumped. The deivce address should match the Pump
Number assigned to Watson-Marlow Pump. Under each device, 2 datasets will be
defined that will handle reading values and writing commands.

The figure below shows and example Watson-Marlow setup:

Coantral Netoa

\— Cantraller Mame
S
\— CO1 - Programmakble Serial Card

PO
DEWO1
—— D[%501 Read Status
L [S502 Cammand [rataset
DEWOZ
—— D[%5032 Read Status
L D504 Command [ratazet

Port Configuration

The port should be configured as master. Retry Count, Message Timeout, and Transmit
Delay can be left as default or changed at users discretion. The Port Type should be
defined as RS485 Half-Duplex. Communications using RS-232, and RS-485 Full Duplex
ares not supported by the Watson-Marlow Pump driver. The Baud Rate and Stop Bits
should match the settings in the Watson-Marlow devices. Parity should be set to “None”
and Data Bits to “8”.
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4.2

4.3

Device Configuration
One device should be configured for each Watson-Marlow Pump connected to a given

port. The device address should match the Pump Number of the pump you wish to
communicate with. Up to 8 devices may be configured per port for a total of 16 per PSIC.

Dataset Configuration

4.3.1 Data Direction:

Two datasets will be defined under each device. The first dataset will be an Input Dataset.
The second will be an Output Dataset.

4.3.2 Output Mode and Readback:

Output mode will not be used in this driver and can be left as default. Readback mode will also not
be used and should not be checked.

4.3.3 DeltaV Data Type:

The DeltaV Data Type for both datasets should be Floating Point.
4.3.4 DeviceDataType

The Device Data type will not be used in this driver and can be left as default.

4.3.5 Special Data

The Special Data values (1-5) will not be used in this driver and can be left as default.

4.3.6 Register Mappings

Table 1 — Dataset 1 Register Mapping

REGISTER DESCRIPTION
1 Pump Type
2 ml/rev
3 Pump Head
4 Tube Size
5 Speed
6 Clockwise = 0 | Counterclockwise = 1
7 Pump Number
8 Tachometer Count
9 Stopped =0 | Running = 1
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Table 2 — Dataset 2 Register Mapping

REGISTER DESCRIPTION
1 Send Command
2 Command Code
3 Command Argument 1
4 Command Argument 2
5 Status

Dataset 2 will be used to send commands to the Watson-Marlow Pumps. Below are the steps taken to
write a command to the pump.

Step 1: Write Command Code into Register 2

Table 3 - Command Codes

Command Code Description
1 Set and Run One Dose (nDO)
2 Clear Tachometer Count (nTC)
3 Set Speed (nSP)
4 Increment Speed by 1 RPM (nSl)
5 Decrement Speed by 1 RMP (nSD)
6 Start Running (nGO)
7 Stop Running (nST)
8 Change Direction (nRC)
9 Set Direction to Clockwise (NRR)
10 Set Direction to Counterclockwise (nRT)

Step 2: If the command requires arguments, enter them into Register 3 and 4. Only Command Code 1
and 3 require arguments.

Step 3: Write a value of 1 into Register 1 to send the command out to the Watson-Marlow.
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EXAMPLE 1: Setting Speed

Step 1: Enter a value of 3 into Register 2 (3 = Set Speed as shown in table 3)
Step 2: Enter the new speed value in Register 3
Step 3: Enter a value of 1 into register 1 to send the command to the pump.

EXAMPLE 2: Set and Run One Dose

Step 1: Enter a value of 1 into Register 2

Step 2: Enter the number of Pulses into Register 3

Step 3: Optionally enter the drip tacho pulses into register 4

Step 4: Enter a value of 1 into Register 1 to send the command to the pump.

EXAMPLE 3: Set Direction to Clockwise

Step 1: Enter a value of 9 into Register 2
Step 2: Enter a value of 1 into Register 1 to send the command to the pump.
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5.0 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 Watson-Marlow driver has been installed using the DeltaV
Diagnostics tool. The Diagnostics tool will show the Hardware Revision No. (HwRevV)
and the Software Revision No. (SwRev).

To begin the DeltaV Diagnostic tool select Start-> DeltaV-> Operator-> Diagnostics. In
the Diagnostics tool expand the Controller, 1/0O and then double click on the
Programmable Serial Interface Card that has the driver installed.

The following information will be displayed:

HwRev Hardware Revision 1.10 (or later)
SwRev Software Revision 2.3 (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
Watson-Marlow pump settings.

e Verify device configuration: User must check for the proper device address is entered.
The Watson-Marlow Pump number should match the Device Address.

o Verify Dataset configuration: The first Dataset should be defined as Input, Floating
Point, with 9 values. The second should be Output (WITHOUT READBACK), Floating
Point, with 5 Values.
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5.4

5.5

5.6

Verify /0O Communication With Control Studio

User can create I/O modules in the control studio to verify correct values are read and written
between the foreign device into the PSIC. For input data, the values should be changed in the
foreign device and verified that the new data are correctly reported. For output data, change the
values in the controller and then verify that the values are transferred to the foreign device.

To assign a Dataset and a register in the Dataset to an /0O module, follow these steps:
1. Double click the I0_IN/IO_OUT parameter for the module. This brings up the
IO_IN/IO_OUT Property window.
Click on the Browse button. This brings up the Browse window.

Click on the Object_Type drop down list, select All. This displays all the Dataset tags.

Double click on the desired Dataset tag. This assigns the tag to the module and closes
the Browse window.

Choose the desired register in the Parameter drop down list.
Click the OK button.

For output modules, user also needs to change the MODE parameter to Manual for Normal
Mode and Target.

Using Diagnostics

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.

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 protocol’s functionality.

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.

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 = 504 Trade Center Blvd = Chesterfield, MO 63005 = Telephone (636)681-1555 = Fax (636) 681-1660

www.mynah.com
17



i
MYNAH POWERFUL SOLUTIONS FOR DIGITAL PLANTS

6 DeltaV—Field Device Electrical Interface

The electrical interface between DeltaV and field devices conforms to the RS-232 and
RS-422/485 standards.

Each PSIC has 2 ports. The Watson-Marlow pumps operate in RS485 Half-Duplex mode
only.

6.1 Pin Assignments for DeltaV PSIC

RS-422/485 Half Duplex Standard

Table 7
Terminal Number | Signhal Description
1 Port 1 — Isolated Ground (GND)
2 Port 1 - Data +
3 Unused
4 Port 1 - Data -
5 Unused
6 Unused
7 Unused
8 Unused
9 Port 2 — Isolated Ground (GND)
10 Port 2 — Data +
11 Unused
12 Port 2 - Data -
13 Unused
14 Unused
15 Unused
16 Unused
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6.2 Wiring Connections

The figure below shows the connections between the Watson-Marlow J10 RS485 port
and Port 1 on the Serial Card Termination Block.

Term Block - R5-485 Portl Watson-harlow (1100 R5485 Port
1. GND o

2. DATA Data &

4 - DATA- Data B
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Z

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 questions, ask for the people in the following order:
1. David Story

2. Tony Kerr

For Commercial issues, ask for people in the following order:
1. Martin Berultti

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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