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1
1.1

1.2

INTRODUCTION

Scope

This document is the User Manual for the Sy/Max serial communication driver firmware for
the Emerson Process Management (EPM) DeltaV Control System; it provides information
required to install, configure, and maintain the driver firmware on the DeltaV Programmable
Serial Interface Card (PSIC). The reader should be familiar with EPM’s DeltaV PSIC and
connected SquareD field devices (supporting the Sy/Max protocol).

The section Document Format briefly describes the contents of each section of this manual.

System Specifications outlines hardware and software requirements for the Sy/Max Driver
(P1.10) firmware.

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 Sy/Max
Driver.

Downloading Firmware Describes downloading procedures for the Sy/Max

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 and
Interface the Field Device. Also describes the cable pin
assignments for RS-232 and RS-422/485
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 system requirements for the Sy/Max Driver:

Table 1: System Specifications

Firmware Sy/Max Driver Firmware (P1.10)

Protocol Compatibility Sy/Max Protocol, as documented in Square D Bulletin
#30598-351-01 and #30598-785-01A1

Software Requirements DeltaV System Software (Release 6.3 or later)
installed on a hardware-appropriate Windows NT
workstation configured as a ProfessionalPlus for
DeltaV

Serial Interface Port License (VE4102)

Minimum DeltaV Hardware DeltaV Serial Module, Series 2 only

Requirements DeltaV M3, M5, M5+ or MD Controller, Power Supply
and 8 wide controller carrier
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2

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 Sy/Max firmware
before operation.

The Programmable Serial Interface Card (PSIC) supports RS-232, RS-
422/RS-485 Half Duplex and RS-422/RS-485 Full Duplex communications
with external devices. For communications with Sy/Max PLC’s, only RS-
422/RS-485 Full Duplex can be used. The electrical connection and
communication settings must be configured properly to ensure accurate
communication between the PSIC and SY/Max PLC’s. These are
described in Section 4.1.

The primary functions of the driver are listed below:

e Performs data and message handling between DeltaV and Sy/Max
PLC’s.

This driver runs in Master mode only. In this mode, the driver sends
read/write commands to the Sy/Max PLC, checks validity of responses
received, and updates the corresponding DeltaV PSIC registers. PLC
register types available for read and write are as follows:

Each PSIC, when loaded with the Sy/Max Driver, is capable of
communicating with Sy/Max PLC’s over one or both of its two ports,
depending upon your application. The serial driver will communicate with
PLC’s in a variety of configurations, i.e., the PSIC cable can be connected
to the CPU module Programmer Port or Comm port. Additionally, the
PSIC can be connected to a Network Interface Module (NIM),
appropriately configured to communications. The following diagram
illustrates this:
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Downloading the firmware

The DeltaV Controller upgrade utility is used to flash the Serial Card with the distributed
firmware. The firmware distribution software comprises 15 files, distributed on a CD.
These files must be copied to the DeltaV directory on your ProPlus Workstation. Note that
you will have to create the \S2-SyMax subdirectory. The path is:

\DeltaV\ctl\ProgSerial\S2-SyMax

The following shows a completed copy operation:

BN E xploring - C:\Delta¥\cti\ProgSerial\52-SyMax

Fil= Edit “iew Toolz Help
|.-’-‘«II Folders | Contents of 'C:ADelavcthProgSernialh5 2-5 M ax'
| Deskiop = | | Mame | size| Type | Modified | atib... |
=) My Computer ]S yM andipp. hex 464KB  HEXFile  7/26/03 2:47 PM A
- 2% Floppy 4] (2] s25uMan. 52 2KB S52FFile  F/23/03 643 PM i)
Hag [l (2] 1395 idf KE IDFFile  7/23/03 643 PM A
-0 Delal/ =) 1200.idf KB IDFFile  7/23/03 6:49 PM b
=1 bin E SampleCustorPratocal. =2f KB S2FFile 3421702 722 AM &
EI% Et?l @ RedSerReleaseProgtpp. hex 491K HEX File  3/20/02 2:30 P B
= ] ProgSeial ] RedSerficleasedpp HEX 488KB HExFile  3/6/02 10:35 A S
L5 S0 SyMax @ SerReleazeProgipp HEX 428KB  HEX File  2/5/02 7:01 Ak A
D SampleProtocal @ SerReleazadpp HEX 427KB  HEX File  2/5/02 B:56 &k &
3 Evxcel a4 FredSerfoot HEX 43KE HEXFile  5/23/01 1:32 P S
{17 fdb @ 10_Compatibility. csv 2KB CSW File 3000 826 Ak B
{3 Hip E Standardt odbustpp. s2f ZKB S2FFile 2727701 10:13 &AM &
=7 iFix E Standardi odbusdpp. sdf 2KB  SOF File  3/70/98 11:47 &M &
{1 b @ SampleCustomProtocal df 2KB SDFFile  3/10/38 11:46 &M b
| -] Objy |_|LI 8] Serboot hex 43KE HExFile  2/20/93 9:19 AM S
4 »
|15 obiect(s) |2.33ME (Disk free space: 7BIME)

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:

1.

Click on the Start button and select DeltaV-> Installation-> Controller Upgrade Utility
as shown below:

=, Batch L
Programs b E naineering 4
Help v

Diocuments 4

Settings 3 Operatar

Find 4
Help

Bun...

Y| Windows NT Y

& B L

Shut Down...

Adwanced Contral ¥

wp Introducing Delkay?

2 C qre

4 & Deltal Operatar Systern Configuration ik
& Delta's ‘wiorkstation Canfiguration
@ Registration Lty

MYNAH Technologies o 504 Trade Center Blvd = Chesterfield, MO 63005 oPhone (636) 681-1555 o Fax (636) 681-1660

Page 5




M Y N A H Powerful Solutions for Digital Plants

and the following dialog will appear:

+| Controller Upgrade Utility M= B3

‘Welcome to the Deltal! upgrade prograr.
Thig program iz used to upgrade the Deltat controller and 10
modules by downloading a new imaage to the device.

To succeszsfully upgrade the contraller or 10 modules, pou wil
need to know the controller name and the upgrade filename. The
uparade file contains all infarmation needed by 'Winl) parade to
successfully perform the upgrade.

WBRMING

Upgrading the controller or itz 140 modules can have serious
repercuszions. Only authonzed personnel should perform the
upgrade process. Incorect uzage of thiz application can render a
contraller or its 1/0 modules inoperable.

Select whether to upgrade the controller or its 140 modules and
press the Mest button to continue,

Show Revision Info | € |pgrade Controller

& |pgrade 1/0 Modules
€ |pgrade Remote |/0 Carriers and Modules

< Bash

Exit Help

2. Select the Upgrade I/O Modules option as shown above, and then click Next.

< Delta¥ Controller and 1/0 Upgrade Utility M= e

Lizted below are all of the available Controller nodes in the system that match your
upgrade selection. The devices that pou may want to upgrade should be listed belovs.

Active Standby
Cantrollers Revigian Revizian
MODE 71.0.3476. 0

Select the node to upgrade and press the Mext button to continue,

<Back | [Had3 Eit | Hep |

3. The above dialog will appear, listing all the available Controllers in your network.
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4. From this dialog, select the appropriate Controller and then Click Next. The dialog
with all configured 1/0 modules will appear as shown below. Your list will be different.

+| Delta¥ Controller and 1/0 Upgrade Utility M= =&

Listed belaw are all of the available 1/0 modules for the selected controller. Only /0
modules that are presently defined in the 10 subsystem are available for upgrading.

Module  Type S Hew Hiwd Hew

All Modules -
1 Serial Card, 2 Parts, R5232/R 5485, Series? 1.11 11

2 4] Card, 8 Ch., 4-20 mé&, HART 229 255255

3 &) Card, 8 Ch., 4-20 mé&, HART 2.29 255,255

4 A0 Card, 8 Ch., 4-20 mé, 229 255255

5 &0 Card, 8 Ch., 4-20 m& 229 255255

5 DI Card, 32 Ch., High Density 210 255,255

7 DI Card, 16 Ch., Intringically 5 afe 1.21 250 285

g 00 Card, 8 Ch., 24/DC, High Side 1.1 255255

9 00 Card, 8 Ch., 24¢DC, High Side 1.1 255,255

10 Dl Card, 8 Ch., 24¥DC, Dy Contact 1.11 255255

1 4] Card, 8 Ch., 4-20 mé&, HART 229 255255

12 Al Card, 8 Ch., 4-20 mé&, HART 2.29 255255

13 &l Card, 8 Ch., 1-5DC 229 255255 ;I

Select the 1/0 modules to upgrade and press the Mext button to continue.
Uparade Filz Path:

C:ADelkavtetly Browse... |

< Back Bt | Hep |

Note

The first time a standard Serial card is
upgraded to the Sy/Max firmware, the
dialog will be as shown above. When
upgrading an existing Programmable
Serial Card, skip Steps 5 and 6, and go
to Step 7.

5. Click the Browse button and select the DeltaV path as shown below. Note that the
disk drive could be C or D.
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Lizted below are all of the available /0 modules for the zelected controller. Only 110
modules that are presently defined in the 1/0 subsystem are available for upgrading.

Module  Tupe S Hew Hwi Rew

&)l Modules -
1 Senal Card, 2 Ports, RS 232/R5480 Senes? 111 11

2 &| Card, 8 Ch.. 4-20ma, HART 229 255,255

3 &l Card, 8 Ch., 4-20 ma, HART 229 255,255

4 A0 Card, 8 Ch., 420 m& 223 255,255

5 A0 Card, 8 Ch, 420 ma 229 255,255

g D1 Card, 32 Ch., High Density 210 255,255

7 DI Card. 16 Ch., Intrinzically 5 afe 1.21 256,255

g DO Card, 8 Ch., 244DC, High Side 1.1 255,285

9 D0 Card, 8 Ch., 24v0DC, High Side 1.1 255,255

10 Dl Card, & Ch., 24 WDC, Dry Contact 111 255,285

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

12 &l Card, 8 Ch., 4-20ma, HART 229 255,255

13 &) Card, 8 Ch.,1-5VDC 223 255,255 j

Select the |/0 modules to upgrade and prezs the Mest button to continue.
Uparade File Path:

ChDeltavicthProgSeriahSZ2-SyMaxh Browse... |

< Back | Mext = I E xit | Help |

6. Select the Serial module and then click Next. Go to Step 9.

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 I/O Module in the list.

+| Delta¥ Controller and 1/0 Upgrade Utility !IEIE

Listed below are all of the available 1/0 modules for the selected contraller. Only |/0
modules that are presently defined in the 140 subsystem are available for upgrading.

Module  Tupe S Hew Hiw Rew

All Modules -
1 Frog. Serial Card, 2 Porte, R5232/R 5485, Series 2 1.10 11

2 &l Card, 8 Ch., 4-20 m&, HART 223 255,255

3 &l Card, 8 Ch., 4-20 m&, HART 229 255255

4 A0 Card, 8 Ch., 4-20 m& 229 255255

] A0 Card, 8 Ch., 4-20 md 229 255,255

& DI Card, 32 Ch., High Density 210 255,255

7 DI Card, 1€ Ch., Intrinzically S afe 1.21 255.255

a D0 Card, 8 Ch., 24¥DC, High Side 1.1 255255

9 D0 Card, 8 Ch., 24¥DC, High Side 1.1 255255

1o DI Card, 8 Ch., 24 ¥DC, Dry Cottact 1.1 255,255

1 Al Card, 8 Ch., 4-20 m&, HART 229 255,255

12 &l Card, 8 Ch., 4-20 m&, HART 223 255,255

13 &l Card, 8 Ch., 1-5VDC 229 255255 LI

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

C:ADelavtetly Browse... |

<Back | it | Help |

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\S2-SyMax
Once you are in the specified directory, you will need to select the following file:

S2SyMax.S2F
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This is shown in the following dialog.

Select an Upgrade File for Module 1 EE

— Module 5pecific Information
Current Application: ISeries 2 57 AMax
Current Sw. Revision: IHEV. 1.10
Current Hw. Fevision: IHEV- 1.1

Look in: {3 52 5uMan j gl N

25y ax, = 3% Floppy [&:]
SampleCu E'[j[cb] oy
Standard & it;ﬁ
(L] ProgSerial |
& e
a2 (]
2 [E -

File: harne: I Open I
Files of twpe: Ing. Sernial [Seriez 2] Upgrade Files [*.22f) j Cancel |

8. After selecting the .S2F file, Click on Open. This dialog will close and you will be
back to the following:

Listed below are all af the available |/0 modules far the selected contraller. Only [/0
modules that are presently defined in the /0 zubsystem are available for upgrading.

Module  Tupe S Rew Hiwf Rew

Fr: al Card 2 F | 1.1
2 &l Card, 8 Ch., 4-20 mé, HART 2.29 28R.255
3 Al Card, 8 Ch., 4-20 m&, HART 2.29 255255
4 A0 Card, & Ch., 4-20 m, 2.23 2RAR.25R
5 AO Card, 8 Ch., 4-20 ma, 229 2h5.255
g DI Card, 32 Ch., High Denzity 210 255255
7 DI Card, 16 Ch., Intrinzically S afe 1.21 2hB.2585
] DO Card, 8 Ch., 24D, High Side 1.1 255255
] DO Card, 8 Ch., 24VDC. High Side 1.1 2RAR.25R
10 Ol Card, 8 Ch., 24 WD, Dy Contact 1.1 2h5.255
1 &) Card. 8 Ch., 4-20 ma, HART 2.29 255255
12 &l Card, 8 Ch., 4-20 mé, HART 2.29 258255
13 &l Card, BCh., 1-5%DC 2.29 255255 ;l

Select the | /0 modules to upgrade and press the Mest button to continue.
Upgrade File Path:

C:ADelkah et Browse... |

< Back | Mext » I Exit | Help |
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9. In this dialog, Click Next again. You will get the following dialog, confirming the
Controller and I/O Module to program.
< Delta¥ Controller and 170 Upgrade Utility [ =]

Al of the necessary information in order to perform the 1/0 module
upgrade has been entered. Please review the configuration below
in order to ensure that the comect |/0 modules get upgraded.

Configuration Selected

Active controller ; NODET
1/0 modules: 1
A RMING!

Preszing the Mest button will initiate the 1/0 module uparade
process. | you are abzolutely zure pou wish to perfarm thiz
operation, then press the Mest button ta continue. Once the Next
button iz pressed, the effects are imeversible!

Eit | Hep |

10. Click Next and the 1/0 Module upgrade process will begin. After completion, you
will receive the following dialog, indicating success.

« Delta¥ Controller and 170 Upgrade Utility M= B

The 140 module[s] andor I/0 carrier(z] are cumently being downloaded new images.

Configuration Selectad

Active controller:  NODE1

Upgrading : Complete Statuz

1 Successul

==3

Progress bar

< Back | [ et > I Ezxit Help

11. This completes the I/O Module upgrade process.
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CONFIGURATION INFORMATION

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

Each Serial Card in the I/O subsystem contains two channels or ports. Each port will be
enabled or disabled individually and each port will contain some port specific configuration
parameters. Port configuration comprises RS-232 or RS-422/485, baud rate, parity, byte
size, and stop bits used. All selected parameters must match the connected field device(s).
For Sy/Max, select RS-422/485 Full Duplex.

The DeltaV Explorer view of a configuration containing a PSIC will be as follows, where
CO01 has a card type of Programmable Serial Card, PO1 and P02 are the ports on the card,
DEVXX are the field devices attached to the ports and DSXX are configured datasets
under each device. You can have one or more field devices (each with a unique address)
under each port. Note that the device address (under DEVXX) is not used in
communications. However, it can be used to organize data from multiple PLC'’s.

Coantrol Netwak

L

Cantroller Name

\— o
\— CO4 - Programmable Serial Card

FO
DEWO1
051 - RA Drata Walues
052 - RAN Drata Walues
DEWOZ
051 - RAY Data Walues
D52 - RANY Drata Walues
053 - RAY Data Walues
POZ

A total of 16 datasets can be configured under each port. The datasets are divided over
the configured devices. A dataset represents register data read from the PLC, or written to
a PLC. Output datasets can also be configured to read back.
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4.1

4.2

4.3

Port Configuration

First, enable the port. Then click on the Advanced Tab and select Master. Specify the retry
count, message timeout value in milliseconds, and message delay time. In most cases,
you can leave these at their default values. Next, click on the Communications Tab and
specify the Port type. The Port type will be RS-422/485 Full Duplex (4 wire). Lastly, select

the Baud rate, Parity, Data bits and Stop bits parameters; these must match the PLC
settings. Typically for Sy/Max, these are 9600, Even parity, 8 bits and 1 stop bit.

Device Configuration

Specify devices, one for each PLC. The device address must match the PLC address.
Dataset Configuration

Datasets contain the field values read from a PLC or DeltaV values being written to a PLC.
Each dataset will read or write data of one type. This is described in Table 1 below.

4.3.1 Data Direction:

The Data Direction for dataset should be defined as Input or output. This parameter is
available only under Master mode.

4.3.2 Output Mode:
Two output modes are available in the DeltaV PSIC: Block Output (0) and Single Value

Output (1). In block mode, any register change in the dataset will trigger the entire dataset
to be written to the PLC. In single value mode, only the changed register is written out.

4.3.3 DeltaV Data Type:

The type of Sy/Max register being mapped will determine the Dataset Data Type. This is
described in the following table:

Table 1: Sy/Max Register Types

Sy/Max Register Type Dataset Register Type

All Registers 16 bit Int with status or
16 bit Uint with status
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4.3.4 DeviceDataType

The DeviceDataType determines which Sy/Max command is being sent to the PLC. This
is described in the following table:

Table 2: Sy/Max Register Type Codes

Device Data Sy/Max Type

Type

0 Read Register Data
1 Read Register Status
2 Write Register Data
3 Write Register Status

4.3.5 Data Start Address and Number of Values

The Start Address for each dataset should be configured to match the Sy/Max PLC registers
it reads or writes. Note that DeltaV uses 1-based addressing, and dataset registers are
indexed starting with 1, the Start Address must be configured such that (Start Address + 1)
is the first Sy/Max register being accessed. For example, to access Register 1 in the PLC,
use Start Address of 0.

4.3.6 Special Data 1-5

The Special Data 1 register is used to select Sy/Max communications parameters. The
values are as below:

Table 3: Protocol Options

Special Data | Default Value Description

Number

1 0 Number of pad characters to send after each
command message. The default is 0.

2 0 If this number is non-zero, it is used as the first element

of Sy/Max network routing. The low byte is used first
and represents the first network route. The high byte is
the second route.

NOTE: If the first route number is 0, then network
routing is not used. Further, the network specification
terminates when a 0 byte is encountered.

3 0 The low byte is the third route and the high byte is the
fourth route.

4 0 The low byte is the fifth route and the high byte is the
sixth route.
5 0 The low byte is the seventh route and the high byte is

the eighth route.
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($)]

5.1

5.2

5.3

5.4

5.5

Operational Check
Scope

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

Verify Hardware and Software Version Number

The user can verify that the Radio Modem Modbus 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 driver installed.

The following information will be displayed:

HwRev Hardwaré Revision 2:3 (or later)

SwRev Software Revision P1.10 (or later)
Verify Configuration

e 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
field device settings.

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

Verify /0 Communication With Control Studio

User can create 1/0 modules in the control studio to verify correct values are read from
the PSIC. For Al and DI data, the values should be changed in the field device and
verified that the new data are correctly reported in DeltaV. Similarly, verify that the AO
and DO data is being written correctly from DeltaV to the field device.

Using Diagnostics

e 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.

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 protocol’s functionality.
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e 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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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, which function independently. The distance between the serial
card and the field device can be as much as 4000 feet, per the RS-422/485 standard.
When using RS-232, the distance is limited to 50 feet. Section 6.1 shows the pin

assignments for the PSIC serial terminal block.

6.1 Pin Assignments for DeltaV PSIC

RS-422 Standard

Terminal Number | Signal Description

1 Port 1 - Isolated Ground (GND)
2 Port 1 — Transmit Data (TxD+)
3 Unused

4 Port 1 — Transmit Data (TxD-)
5 Unused

6 Port 1 — Receive Data (RxD+)
7 Unused

8 Port 1 — Receive Data (RxD-)
9 Port 2 - Isolated Ground (GND)
10 Port 2 — Transmit Data (TxD+)
11 Unused

12 Port 2 — Transmit Data (TxD-)
13 Unused

14 Port 2 — Receive Data (RxD+)
15 Unused

16 Port 2 — Receive Data (RxD-)

For additional detail, please refer to DeltaV Books Online.
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6.2 Wiring Connections

The cable between the DeltaV PSIC and the Sy/Max CPU port or the
Network Interface Module ports is identical. The cable is as follows:

Sy/Max Commn Port

(CPU ar Mib)

TwD - 1

TxD + 2

RxD - 3

RxD + 4

#YDT 5

+5 40T E:I

sC 7

sC B:I

Shield g

Deltay' PSIC Term Block - Port 1

8 RxD-
B R«D +
4TxD -
2TuD +

1 GND

Figure 6.1 Cable Pinout when cannecting to a Sy/hax PLC
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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 questions, ask for the people in the following order:
1. Nobin William

2. Martin Berutti
For Commercial issues, ask for people in the following order:
1. Martin Berutti
2. Jane Wagner

For all other driver and related questions, ask for Nobin William.
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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